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RESUMO

O estudo foi conduzido com o objetivo de identificar variagdes estruturais do genoma do tipo
CNV (variagdes no numero de copias), e investigar a associacdo de CNVRs (regides com
nimero de copias variavel) com caracteristicas de qualidade de carcaca e de carne em 658
tourinhos da raga Nelore com avaliagao de peso de carcaga quente (HCW), area de olho de
lombo (REA), espessura de gordura subcutanea (SBT), maciez (TD) apos 7, 14 e 21 dias de
maturacao e teores de lipidios (IFC) e colesterol (ICC) intramuscular. Dentre esses, 407 animais
foram genotipados pela plataforma Illumina Bovine beadchip HD® (777.962 SNPs). O software
PennCNV foi utilizado para a identificagdo das CNVs, as quais foram concatenadas e
associadas com as caracteristicas de interesse pelo programa CNVRuler. Finalmente, os genes
sobrepondo total ou parcialmente as CNVRs significativas (p<0,05) foram identificados por
meio do pacote BioMart do R utilizando a versao UMD?3.1 do genoma bovino. No total, foram
identificadas 2.119 CNVs distintas, representando 1.248 duplicagdes tnicas, 5 duplicagdes
duplas, 794 delecdes tnicas e 72 delegdes dupla. As CNVs foram condensadas em 475 CNVRs,
representando 2,29% do genoma bovino. Destas 59 CNVRs foram significativamente
associadas com as caracteristicas analisadas. Alguns genes identificados nas regides CNVs
significativas apresentaram provavel efeito pleiotropico na qualidade da carcaca e da carne,
sendo esses envolvidos em processos biologicos relacionados ao sistema imunologico, estrutura
das membranas celulares, ligacdo de ATP e receptores olfativos. A identificacdo de CNVs ao
longo do genoma bovino e a associagdo de CNVRs com caracteristicas de qualidade da carcaca
e da carne em bovinos da raga Nelore podem auxiliar no entendimento da arquitetura bioldgica
dessas caracteristicas complexas. Além de possibilitarem o desenvolvimento de novas

estratégias de selegdo.

Palavras chaves: Bos primigenius indicus, copy number variation, CNV, variantes estruturais.
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ABSTRACT

The proposal of the study was to identify structural variants in the genome, named as CNVs
(copy number variations), and investigate the association of CNVRs (copy number variation
regions) with carcass and meat quality traits in 658 Nellore bulls with evaluation of hot carcass
weight (HCW), rib-eye area (REA), subcutaneous backfat thickness (SBT), meat tenderness
(TD) after 7, 14 and 21 days of aging, intramuscular fat content (IFC) and intramuscular
cholesterol content (ICC). Among those, 407 animals were genotyped with the Illumina Bovine
beadchip HD® (777,962 SNPs). The PennCNV software was used to identify CNVs, which
were concatenated and associated with the traits of interest by the CNVRuler program. Finally,
genes overlapping total or partially the significant CNVRs (p<0.05) were identified by the
BioMart package from R software using the UMD3.1 version of the bovine genome. In total,
2,119 distinct CNVs, representing 1,248 single duplications, 5 double replications, 794 single
deletions and 72 double deletions, were identified. The CNVs were condensed into 475 CNVRs,
covering 2.29% of the bovine genome. Of those, 59 CNVRs were significantly associated with
the analyzed traits. Some genes identified in the significant CNV regions showed putative
pleiotropic effect on carcass and meat quality traits, being involved in biological processes
related to the immune system, cellular membrane structure, ATP binding and olfactory
receptors. The identification of CNVs along the bovine genome and the association of CNVRs
with carcass and meat quality traits in Nellore cattle may improve our knowledge on the
biological architecture of these complex traits. In addition to enabling the development of novel

selection strategies.

Keywords: Bos primigenius indicus, copy number variation, CNV, structural variants.
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1 INTRODUCAO

O USDA (2019) prevé que a produgao global de carne bovina deve crescer em 2019,
principalmente com ganhos no Brasil, nos Estados Unidos e na China. O setor agropecuario ¢
um dos principais atores da economia brasileira, contribuindo com 23 a 24% do produto interno
bruto, sendo o Brasil importante produtor de proteina animal (IBGE, 2017). Em 2018, foram
abatidas 31,9 milhdes de cabegas bovinas, um aumento de 3,4% (1,03 milhdes de cabegas) em
relacdo a 2017 (IBGE, 2019). O mercado agropecuario vem crescendo a cada ano, com destaque
para a produgdo de carne bovina, suina e de frango, sendo o Brasil o maior exportador, o
segundo maior produtor e o terceiro maior consumidor de carne bovina (USDA, 2019).

A qualidade da carcaga e da carne depende de varios fatores, dentre estes a diferenga
genética entre e dentro das ragas. No Brasil, a pecudria ¢ constituida de animais de origem
Zebuina, predominando a raga Nelore, que possui uma excelente adaptacdo ao ambiente
tropical, tolerancia a endo e ectoparasitas e eficiéncia na conversao alimentar, apresentando
cortes carneos mais tenros quando comparado com ragas taurinas, precisando ser melhorada
juntamente com outras caracteristicas de qualidade da carne. Porém, a sele¢do de bovinos de
corte para caracteristicas de qualidade da carcaga e da carne apresenta limitagdes devido
dificuldade ¢ o alto custo de mensuragdo em larga escala (JUNIOR, 2015). Assim, o
desenvolvimento de novas biotecnologias vem permitindo o estudo do genoma e das variagdes
genéticas existentes que influenciam caracteristicas de interesse economico.

O sequenciamento do genoma bovino permitiu a identificacio de milhares de
marcadores do tipo SNP (polimorfismo de nucleotideo tinico) pela varredura mais ampla do
genoma (MATUKUMALLI ef al., 2009). O desenvolvimento de painéis para a genotipagem
simultanea de milhares de marcadores possibilitou a prospec¢do de um nimero maior de SNPs
com um menor custo. Os SNPs sdo as alteragdes na estrutura da sequéncia do DNA mais
estudadas, responsédveis por alteragdes no fendtipo dos individuos (INTERNATIONAL
HAPMAP CONSORTIUM, 2005). Entretanto, acredita-se que outras variantes estruturais,
como a variagdo no numero de copias dos segmentos de DNA (copy number variation - CNV),
possam influenciar a expressao dos genes, estando também relacionadas a variagdes fenotipicas
(HASTING et al., 2009).

Redon et al. (2006) definiu CNV como segmento de DNA (> 1 Kb) com nimero de
copias varidvel em relagcdo ao genoma de referéncia. As CNVs representam ganhos e perdas de

sequéncias gendmicas tendo efeitos potencialmente maiores em relacdo aos SNPs, incluindo



alteracdes da estrutura e dosagem dos genes, alteragdo da regulagdo génica e exposi¢do de alelos
recessivos (BICKHART et al., 2012). Desta forma o estudo e a caracterizacdo das CNVs
melhoram o entendimento da arquitetura genética dos fenotipos em caracteristicas complexas.

Varios estudos vém focando na identificagdo de CNVRs associadas a caracteristicas
complexas de valor econdmico, como as caracteristicas de qualidade de carcaca e carne. Berton
(2017), em estudo de CNVs associadas a caracteristicas qualitativas e quantitativas em 1.751
machos Nelore, encontrou 13.765 CNVs que apds concatenacdo corresponderam a 982
CNVRs, representando 5,9% do genoma bovino. Silva ef al. (2016), em estudo de CNVs
associadas com a maciez da carne de bovinos Nelore, identificou um total de 1.155 CNVRs
contendo 2.750 genes, sendo, duas CNVRs associada a maciez da carne.

O conhecimento acerca da contribuicdo efetiva das CNVs para o desempenho produtivo
de bovinos ainda ¢ limitado. Sendo assim, o desenvolvimento de estudos focados na
identificacdo de variantes estruturais associadas com a expressao de caracteristicas de interesse
econdmico possibilita ndo apenas melhor compreensdo da estrutura genética dessas
caracteristicas, mas também a sua inclusdo nos programas de melhoramento de bovino de corte
e maior acuracia na selecao dos animais.

Neste sentido, o objetivo do presente estudo foi identificar CN'Vs no genoma de bovinos
da raca Nelore e estudar a associagdo genética das CNVRs com area de olho de lombo,
espessura de gordura subcutanea, peso de carcaga quente, maciez aos 7, 14 e 21 dias de

maturagao, teor de lipidio e teor de colesterol da carne.



2 REVISAO DA LITERATURA

2.1 Caracteristicas de qualidade de carcaca e carne

A qualidade da carcaga pode ser medida pelo seu rendimento, estando diretamente
relacionado com a quantidade de carne comercializavel. O rendimento da carcacga tem relagao
direta com o crescimento, sendo composta por tecido muscular, 6sseo e adiposo, os tecidos de
maior importancia para a industria de carne (LUCHIARI FILHO, 2000). Conforme a Figura 1
o tecido nervoso apresenta crescimento precoce ¢ logo cessa, seguido pelo esqueleto,
musculatura, e finalmente o tecido adiposo, ou seja, o teor de gordura da carcaca aumenta com

a idade do animal (SAINZ; ARAUIJO, 2011).

Figura 1 - Ordem do crescimento dos tecidos nos animais.

Ganho de peso didno

Idade desde a concepyiio
Fonte: https://www.milkpoint.com.br

Com o interesse de diminuir o ciclo de producdo e com a maior demanda por carne de
melhor qualidade, ocorre a necessidade de se alterar a curva de crescimento para se obter um
animal com peso e acabamento de gordura adequados para o abate em uma idade cada vez
menor (COUTINHO, 2014). Assim a curva pode ser alterada pela selecdo para algumas
caracteristicas indicadoras da qualidade e produtividade da carcaca. Entre estas, as mais comuns
sdo a area do olho de lombo (AOL) e a espessura de gordura subcutdnea (EGS) medidas na
altura da inser¢do da 12* e 13" costelas no musculo Longissimus dorsi.

A AOL ¢ uma caracteristica que apresenta correlagdo positiva com a quantidade de
carne na carcaga € com o crescimento muscular. J& a EGS demostra o potencial genético do
individuo para precocidade de acabamento tendo correlagdo positiva com teor de gordura na

carcaga sendo indicativo da idade ao abate dos animais (SUGUISAWA, 2002).



A carne bovina possui grande mérito nutricional, fornecendo nutrientes essenciais e de
alto valor biolégico como proteinas, gordura, vitaminas lipossoluveis (A, D, E e K) e as
hidrossoluveis do complexo B e vitamina C em pequena quantidade, minerais como ferro,
fosforo, potassio, sodio, magnésio e zinco (FEIJO, 1999). Embora a carne possua alta
contribuicdo nutricional, nos ultimos anos, os consumidores estdo mais conscientes e
preocupados em relagdo a propria satide e fatores como a presenca de elevado teor de gordura
e a sua composicao tém apresentado forte influéncia na escolha dos alimentos
(BRAGAGNOLO, 2001). Cada um dos critérios analisados pelo consumidor depende de outros
fatores que influenciam na qualidade da carne, sendo importante assim, conhecer a estrutura da
carne e seus constituintes que estdo correlacionados com a qualidade do produto final.

Dentre as caracteristicas de qualidade da carne, a maciez ¢ considerada a caracteristica
organoléptica de maior influéncia na aceitacdo da carne por parte dos consumidores (ALVES
et al., 2006). A maciez da carne ¢ dependente das caracteristicas das fibras musculares, sendo
afetada por diversos fatores, podendo a influéncia genética ser mascarada pelas variagdes
ambientais no post mortem como a maturacdo enzimatica, pH, estimulagdo elétrica e a
temperatura de resfriamento (SIMEONI et al., 2014). A degradacdo enzimatica eficaz durante
o processo de rigor mortis resulta na maciez final da carne. Assim, o amaciamento da carne no
post mortem ¢ um complexo processo bioquimico que envolve a quebra das proteinas
miofibrilares que mantém a integridade e estrutura das miofibrilas pelas calpainas (HADLICH,
2003).

A maciez da carne ¢ avaliada por método instrumental, realizado pelo aparelho Warner
Bratzler, que avalia a for¢a de cisalhamento medindo a resisténcia das fibras musculares ao
corte (BORGES et al., 2006). Esse processo de mensuragdo da maciez ¢ de dificil
operacionalizacdo, exigindo a coleta de amostras apds o abate dos animais, além de
comprometer a comercializacdo do corte amostrado, sendo também uma medida realizada no
final do ciclo produtivo, dificultando assim o processo de selecdo precoce (TIZIOTO et al.,
2014).

A gordura da carne ¢ um fator de preocupacao devido os consumidores estarem mais
conscientes com relagao a satde e o equilibrio alimentar optando assim, por cortes carneos com
niveis adequados de gordura de cobertura, afim de manter a patabilidade, sendo que o consumo
de elevados niveis de lipidios pode causar danos na sautde do homem (PROENCA, 2010). O
consumo adequado de lipidios e colesterol ¢ fundamental por fornecerem energia, serem
componente estrutural da membrana plasmatica e precursores biossintéticos para o organismo

(LEHNINGER, 2014). Os lipidios mais importantes sdao os triglicerideos (gorduras, ceras e



6leos), fosfolipidios e esteroides. Os triglicerideos também podem ser chamados de
triacilglicerdis, gordura ou gorduras neutras estes servem como depdsito de combustivel
metabolico e proporcionam isolamento térmico, os fosfolipidios se apresentam como
componente importante das membranas e os esteroides incluem varios hormoénios esteroides,
sendo o de maior importancia o colesterol (LEHNINGER, 2014).

Aproximadamente 70% do colesterol tem sua origem enddgena, enquanto os 30% de
origem exdgena sao provenientes da alimentacdo (BRAGAGNOLO, 2001), sendo assim sua
ingestdo em niveis controlados ¢ importante para a saude ja que este participa de diversos
processos biologicos. Adicionalmente, o colesterol necessita de lipoproteinas como
transportadores para sair da corrente sanguinea e atingir os tecidos periféricos. As principais
lipoproteinas sdo HDL (high-density lipoprotein), LDL (low-density lipoprotein) e VLDL (very
low-density lipoprotein). O transporte de colesterol e gordura do sangue para os tecidos ocorre
pelas lipoproteinas LDL e VLDL, enquanto a lipoproteina HDL retira o colesterol dos tecidos
e devolve para o figado, onde ¢ degradado e excretado para o intestino (SCHIAVO;
LUNARDELLI; OLIVEIRA, 2003). Assim, os niveis aumentados do colesterol LDL sao
prejudiciais para a saude, estando associado a inimeras doengas, como a deposi¢ao de gordura
na parede dos vasos sanguineos, doencas cardiovasculares e as sindromes metabodlicas
(NELSON; COX, 2011).

Devido a esses fatores, a populagdo mais consciente vem optando por uma alimentacao
mais saudavel com niveis reduzidos de colesterol e gordura na alimentacdo. Nesse sentido, as
recomendacdes da OMS (Organizacdo Mundial da Satde) sdo focadas em dieta equilibrada,
com baixo teor de lipidios, colesterol e acidos graxos saturados e maior taxa de acidos graxos

monoinsaturados e poli-insaturados.

2.2 Variantes estruturais do genoma

As variagoes genéticas incluem desde mudancas nucleotidicas pontuais até o ganho ou
perda de cromossomos inteiros, sendo os SNPs considerados a variagdo genética mais frequente
no genoma (STRACHAN; READ, 2013). Os SNPs sdo encontrados ao longo do genoma,
podendo atuar como marcadores genéticos, ocorrendo dentro ou fora de um gene ou em uma
regido reguladora.

Os SNPs tém sido objetivo de diversos estudos, sendo que os pesquisadores acreditavam
que estes eram os principais responsaveis pela existéncia de variagdes genéticas no genoma

afetando o fendtipo (INTERNACIONAL HAPMAP CONSORTIUM, 2005). Entretanto, a



existéncia de variagdes no numero de copias do DNA tem sido foco de estudos para a
compreensdo genética de caracteristicas complexas. Assim, centenas de CNVs foram
identificadas nos ultimos anos, levando os pesquisadores a acreditarem que estas sao
componentes importantes da diversidade genética no genoma que podem afetar o fendtipo,
causando alteracdes em caracteristicas de interesse econdmico (BERTON, 2017; SILVA et al.,
2016).

Segundo o Internacional HapMap Consortium (2005), as CNVs englobam mais
conteudo de nucleotideos por genoma do que SNPs, ressaltando assim a importancia da CNV
na diversidade genética. Redon et al. (2006) definiu as CNVs como segmentos de DNA de um
kilobase (kb) ou maior presente em um numero de copia varidvel em comparagdo com o
genoma de referéncia, podendo estas serem de estrutura simples, como a duplicagdo em tandem,
ou podem envolver ganhos ou perdas complexas em multiplos locais do genoma. As CNVs sdao
um tipo de variagdes estruturais cromossdmicas que ocorrem em fragmento de DNA, podendo
ser representadas por duplicagdes ou delecdes (Figura 2).

As CNVs podem ser formadas por varios mecanismos, tais como recombinacio
homologa nao-alélica (NAHR), parada na replicagdo do DNA ou troca da forquilha de
replicagdo medidas por regides micro-homologia (FOSTER), juncdo das extremidades nao-
homologas (NHEJ) (Figura 3) (CLOP et al, 2012). A NAHR ocorre por meio de
emparelhamento entre as sequéncias podendo ter um evento de recombina¢do normal, ja o
FOSTER ocorre quando a maquinaria de replicagdo do DNA para, a fita se dissocia da
polimerase e associa a fita atrasada com outra regido do genoma antes que a replicagdo seja
reiniciada (BICKHART; LIU, 2014). O NHEJ ¢ um mecanismo de reparo de DNA que ¢
iniciado em resposta a DSBs na sequéncia do DNA, as DSBs sdo identificadas, reparadas e

ligadas umas as outras, em diferentes regides do genoma (BICKHART; LIU, 2014).



Figura 2 - Representagdo das variagdes estruturais cromossomicas.
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Figura 3 - Mecanismo de formagdo de varia¢do no niimero de copias (CNV)
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Fonte: Bickhart; Liu (2014)



2.3 Identificacao das CNVs

As CNVs podem ser identificadas por diferentes métodos, como hibridizagao gendmica
comparativa por meio de microarranjos de DNA (CGH), plataformas de genotipagem de alta
densidade e sequenciamento gendomico de ultima geracdo (NGS) (BICKHART; LIU, 2014).
Com a disponibilidade de genomas de referéncia para bovinos (THE BOVINE GENOME
SEQUENCE AND ANALYSIS CONSORTIUM, 2009; ZIMIN et al., 2009), as ferramentas
para deteccao de SNPs vém sendo utilizadas para identificar as CNVs, sendo a técnica
alternativa mais sensivel para detec¢do de CNV com melhor viabilidade economica (WANG et
al., 2007).

A CNV ¢ identificada usando sondas de genotipagem para analisar uma janela movel
na razdo Log R e na frequéncia do alelo B, que representa a medida normalizada da taxa de
intensidade relativa do sinal de cada alelo em relagdo a posi¢do do marcador ao longo dos
segmentos cromossdmicos (COLELLA ef al, 2007; ILLUMINA, 2016). A delecdo ou
duplicacdo de uma regido especifica ¢ determinada pela comparacao do sinal das amostras em
relagdo a sequéncia de DNA de referéncia, em que o aumento da intensidade do sinal da
fluorescéncia em determinada regido representa amplificacdes ou duplicagdes, ¢ redugdo do
sinal representa delecoes (CASSESE et al., 2014).

O software PennCNV tem sido amplamente utilizado para a deteccdo de CNV em
animais domésticos utilizando a metodologia do modelo oculto de Markov, utilizando o LRR
e o BAF para cada marcador SNP. Quando ocorre uma dele¢do, hd diminui¢do dos valores de
LRR e uma auséncia de heterozigotos nos valores de BAF, ja na presenga de uma duplicagao,
ha aumento nos valores de LRR e uma separacdo do genotipo heterozigoto em dois grupos

(Figura 4).



Figura 4 - Identificagdo de CNV utilizando Log R e BAF
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Fonte: Wang et al. (2007)

2.4 Associacio de CNV com fendtipo

A associagdo de regidoes CNVs (CNVRs) com fendtipos de interesse econdémico tem
sido foco de estudos na pecuaria com objetivo de entender os processos bioldgicos, pois estes
podem afetar caracteristicas de producdo (BICKHART et al., 2012). As CNVRs sdo
identificadas quando observado ao menos um par de base de sobreposi¢dao entre as CNVs
(REDON et al., 2006). Recomenda-se a utilizagdo de CNVRs em estudo de associagdo com
fenotipos, devido ao grande niimero de falso-positivos e a alta taxa de ruido na intensidade do
sinal quando as CNVs sdo individualmente identificadas (CASSESE et al., 2014). Varios
métodos estatisticos podem ser implementados, como teste chi-quadrado, teste exato de Fisher,
regressao logistica e regressao linear para estudo da associacdo dos CNVRs com os fenotipos

(CHUNG; KIM, 2011).
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Abstract

Copy number variants (CNVs) are another type of structure genetic variation that has
been providing valuable insights of the genetic architecture and phenotypic variation
of complex traits in livestock animals. CNVs were inferred from lllumina® high density
SNP-chip data for a Nelore population of 407 bulls. Association analysis of CNV
regions (CNVRs) and eight carcass and meat quality traits were performed applying a
linear regression approach. In total, 2,119 CNVs were detected in the autosomal
chromosomes and aggregated in 475 CNVRs, covering 2.29% of the bovine genome.
CNVRs associated with hot carcass weight, ribeye area, subcutaneous backfat
thickness, meat tenderness after 7, 14 and 21 days of aging, intramuscular fat content
and intramuscular cholesterol content were identified across 22 out of the 29 bovine
autosomal chromosomes. Candidate copy number variable genes (i.e. genes
overlapping partially or totally significant CNVRs), such as OR gene family, TAS2R38,
MGAM, RARa and TRAK1, were identified with putative pleotropic effect on carcass
and meat quality traits. In addition, CNVRs in genes associated with muscle
differentiation, growth and development (TPM4, USP2, HYAL1, HYALZ2), cellular
processes regulation (ZC3H6, SIVA1), and related to lipid (DECR2, CYP17A1) and
energy metabolism (ADSSL1) were also identified. Moreover, gene-set analysis
revealed terms linked with muscle physiology, protein metabolism, transmembrane
transport and cell energy metabolism. These gene sets are directly implicated in
muscle growth and development, muscle into meat conversion and fat deposition.
Overall, this study unravels copy number variable genes and pathways affecting
carcass and meat quality traits in Nelore beef cattle. These findings may improve our

understanding about the genetic architecture of these traits, contributing to the
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development of novel genomic strategies for improving carcass and meat quality traits

in Nelore.

Keywords: beef cattle, candidate gene, Nelore, structural variants
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Introduction

Carcass and meat quality are generic terms used to describe a range of attributes that
are important to beef producers, retailers and consumers. Carcass weight and
composition are the most important aspects to determine the economic value of the
carcass. Fat amount and distribution have a direct impact on meat processing,
tenderness, flavor, juiciness and chewing. Lipid content and composition have been
associated with both beneficial and injurious effects on human health [1]. Clearly, these
properties and perceptions of meat are important to consumer’s eating satisfaction and
influence the purchase decision. Understanding the genetic architecture of these traits
may contribute to the development of genomic strategies to guarantee the stability and
market expansion of the beef industry.

Traditional selection for these traits is limited due to the difficulty of large-scale
measurement and high costs. During the last decade, genome-wide association
studies (GWAS), performed primarily in Bos taurus, and then, in Bos indicus cattle,
have identified regions in the genome associated with carcass and meat quality traits
[2-7]. However, GWAS analysis allows the identification of genetic markers with the
strongest evidence of association, and they do not give a good description of the
genetic architecture of complex trait, explaining only a small proportion of the genetic
variance [8]. Alternative frameworks, including other sources of genetic variations,
such as copy number variants (CNVs), has been explored to explain the missing
heritability and potentially provide valuable insights into the real molecular architecture
of complex traits [9-12].

CNVs are defined as DNA segments ranging from kilobases to megabases in size that

display variable copy number between the individuals of a population [13, 14]. These
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types of structural variations, which include deletions and duplications, are important
sources of genetic and phenotypic variation [15]. Moreover, copy number variation
regions (CNVRs) represent the union of overlapping CNVs [13]. Compared to single
nucleotide polymorphisms (SNPs), CNVs involve more total bases, appear to have
higher mutation rate, and potentially greater effects, including changing gene structure
and dosage, altering gene regulation and exposing recessive alleles [16]. The
differences in copy number can influence directly or indirectly gene expression and
explain genetic variability of important economic traits. Therefore, many studies have
been successfully performed to identify CNVs in regions containing genes affecting
complex traits in livestock animals [17-25]. In Nelore cattle, copy number variable
genes affecting growth, production, feed efficiency, environmental adaptation and
meat quality traits have been reported [26-32]. Several factors, such as technology,
array platform, array density, calling algorithm and population genetic background,
influence the performance of CNV screening [33-35]. In this sense, location, number,
size and type of CNV calls can differ from one study to other, even within breeds, and
must be take into account when comparing with previous studies.

The current study aimed to perform a genome-wide CNVR association with carcass
and meat quality traits, such as hot carcass weight, ribeye area, subcutaneous fat

thickness, meat tenderness, intramuscular fat and intramuscular cholesterol content.

Material and methods

Population and phenotypes

The population under study comprises 658 non-castrated Nelore young bulls from a

commercial breeding program that routinely performs genetic evaluations for
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production and reproduction traits. The animals were raised under pasture conditions
until 18 to 22 months of age and then fed on feedlots until slaughter, between 21 and
34 months of age. Animals were slaughtered at 706.44 days of age on average (SD =
160.75) at a commercial slaughterhouse, following all recommended protocols for
commercial slaughter under the Brazilian laws. First, hot carcass weight (HCW) was
recorded, and then, carcasses were sawed longitudinally down the middle and chilled
for 24 h at 2° + 1°C. After this period, ribeye area (REA) and subcutaneous backfat
thickness (SBT) were measured at 12/13" ribs, and four steaks of ~2.5 cm of
thickness from the longissimus dorsi muscle were sampled toward the tail from each
animal, always on the left carcass side. The steaks were individually identified and
vacuum packed (Selovac M160) in highly flexible Polyfilm®. The first three steaks
underwent an aging process in a cold chamber at 2 °C £ 1 °C for 7, 14 and 21 days,
respectively. Meat tenderness (TD) was evaluated after each aging period using
Warner—Bratzler shear force equipment and was determined as the average shear
force of the eight cores of 1.27 cm diameter removed per steak. Subsamples of the
entire area of the fourth steak were used for lipid profile analysis. Intramuscular fat
content (IFC) was determined based on the methodology described by Bligh & Dyer
[36] that uses chloroform and methanol to total lipid extraction. Finally, intramuscular
cholesterol extraction and quantification were made according to the method described
by Saldanha et al. [37], which is based on the degradation of cholesterol by the enzyme
cholesterol oxidase producing hydrogen peroxide that through secondary reaction
produces color. The color intensity produced is directly proportional to the amount of
cholesterol contained in the sample, hereafter called intramuscular cholesterol content

(ICC).
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Genotypic data and CNV calling

Genomic DNA was extracted and purified from meat samples using the NucleoSpin®
Tissue kit (Macherey-Nagel, Duren, Germany). A total of 407 young bulls were
genotyped for 777,962 SNP markers with lllumina BovineHD® BeadChip assay
(lumina, Woodlands, Singapore). For CNV calling, log R ratio (LRR) and B allele
frequency (BAF) from the genotype signal at each SNP provided by the GenomeStudio
software (lllumina®) were used. The LRR is a normalized measure of total signal
intensity of the two SNP alleles calculated from the ratio between the observed and
the expected probe intensity. BAF is defined as the normalized allelic intensity ratio for
each SNP and represents the proportion of B alleles in the genotype. The PennCNV
algorithm incorporates the LRR, the distance between neighboring SNPs and the
population frequency of the B allele into a hidden Markov model to infer CNV calls for
individual genotyped animals [38]. The population frequency of the B allele (PFB) was
calculated based on the BAF of each marker in this population. Only autosomal SNP
markers with known position were considered in the analysis. To avoid spurious CNV
calls, the LRR values were corrected for genomic wave bias caused by the guanine-
cytosine (GC) content in regions located at 500 kb upstream and downstream of the
SNP [39]. After CNV detection, filtering of low-quality samples was carried out with the
default cutoffs for standard deviation of LRR (>0.30), BAF drift (>0.01) and waviness
factor (>0.05). Samples meeting any of these three criteria were excluded. In addition,

CNVs spanning fewer than 10 SNPs were also removed [40].

CNVR identification and association analysis

The CNV regions (CNVRs) were determined by aggregating CNVs identified in two or

more animals that shared at least one base pair overlap (13). They were inferred by
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CNVRuler software [41] using filtered individual CNV calls originated from the
PennCNV. The CNVRs were classified by the software as gain, loss or mixed. The
mixed type of CNVRs was defined when a genomic region presented both types of
gain and loss of CNVRs among the study population.

Association analyses using adjusted phenotypic values were performed to identify the
CNVRs significantly associated with eight carcass and meat quality traits. CNVRs with
less than 1 % allele frequency were not included in the analyses. Single trait analyses
were performed by MTDFREML software [42] to estimate fixed non-genetic effects
solutions for HCW, REA, SBT, TD7, TD14, TD21, IFC, and ICC, under animal model,
using the complete phenotypic data available (658 animals) and a relationship matrix
composed of a total of 4,065 animals. The convergence criterion used was the variance
of the -2Log L function obtained by the simplex method, at the level of 107" The
descriptive statistics of the complete data set analyzed to estimate fixed effects
solutions were presented in Table 1. After removing non-genetic fixed effects, the
adjusted phenotypes that represent the sum of direct additive plus residual portions of
the observed phenotypes were used as phenotypes in association analyses. Linear
regression was used to determine associations between CNVRs and carcass and

meat quality traits by CNVRuler software.

Table 1. Summary statistics of the complete data set used to estimate fixed non-
genetic effects solutions for hot carcass weight (HCW), ribeye area (REA),
subcutaneous backfat thickness (SBT), tenderness (TD) after 7, 14 and 21 days
of aging, intramuscular fat content (IFC) and intramuscular cholesterol content

(Icc).

Trait N Mean SD CV (%)
HCW (kg) 658 290.40 17.66 6.08
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REA (cm?) 656 73.36 7.05 9.61
SBT (mm) 654 4.38 1.99 45.50
TD7 (kg) 656 5.93 1.44 24.24
TD14 (kg) 655 4.96 1.27 25.55
TD21 (kg) 655 4.40 1.10 24 .97
IFC (g/100 g of meat) 576 219 0.65 29.65
ICC (mg/100 g of meat) 615 56.42 8.26 14.65

N: number of observations; SD: standard deviation, CV: coefficient of variation.

Probable genes and functional enrichment in CNV regions

Genes overlapping significant CNV regions was assessed from Ensembl Genes 94
database, based on the information provided by the UMD3.1 bovine genome
assembly, using Bioconductor R package BioMart [43]. Overlaps of CNVR with
annotated genes were defined as at least one base pair overlap. Additionally, a three-
step gene-set analysis [44] was implemented to provide insight into the functional
enrichment of copy number (CN) variable genes. First, significant copy number
variable genes were defined as those overlapping significant CNV regions at minimum
one base pair. Next, the Gene Ontology (GO) database [45] was used to define gene
sets. Finally, the association of a given gene set with carcass and meat quality traits
was assessed using a hypergeometric test, also known as Fisher’s exact test [46, 47].
The GO gene-set enrichment analyses were performed using R script and the
Bioconductor R package BioMart [43] to retrieve GO terms from Ensembl Genes 94
database (UMD3.1). It is worth noting that a portion of the genes in the bovine genome
has not been annotated or has been annotated with unknown function, which may

influence the outcomes.

Results and discussion
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Genome-wide CNV detection

A total of 735,294 autosomal SNP markers were used to infer 5,174 non-redundant
copy number variation (CNV) events in 407 animals, representing 2,784 single copy
duplications, 13 double copy duplications, 1,867 single copy deletions and 510 double
copy deletions. Of those, 383 animals met the three filtering criteria, and 2,119 distinct
CNV calls spanned at least 10 SNPs. Out of 3,055 CNVs excluded in quality control,
273 (8.9 %) were unique CNV calls identified in the 24 low-quality samples, which
presented between 1 and 56 unique CNVs. Additionally, 6 low-frequency CNVs were
also removed with those samples. A full list of the CNV calls after filtering can be found
in S1 Table. The average number of filtered CNV calls per individual was 19, ranging
from 7 to 76, with mean size of 178.63 kb. Single copy duplications (58.9 %) followed
by single copy deletions (37.5 %) were the most frequent events in this Nelore
population (Table 2). Similarly, Silva et al., [28] observed these two events as the most
commons in 1,717 commercially available Nelore semen samples, accounting together

for 97.3 % of the CNV calls identified.

Table 2. Number (N) of CNV events, mean, minimum (Min) and maximum (Max)
CNV size in quilobases (kb), and mean, minimum (Min) and maximum (Max)

number of SNPs per CNV.

Mean Min Max Mean Min Max

CNVevent N ")  (kb) (kb) SNPs SNPs SNPs

%i:&'iia‘i‘i’opg 1248 24379 7.6 211613 3115 10 200
%%“p?i'fa‘t’igzy 5 24397 10434 41975 3500 12 93
Sigg:gti‘z;py 794 7335 839  580.83 2047 10 335
Dod”ebl';igﬂpy 72 20568 2509 62325 2142 10 107
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The distribution of the 2,119 CNVs across the bovine chromosomes is shown in Fig 1.
The highest percentage of the CNV calls is located on BTA12 (10.4 %), followed by
BTA15 (7.8 %), BTA7 (6.8 %) and BTA10 (6.3 %), harboring together 663 CNVs.
Chromosomes BTA27 (11), BTA24 (12), BTA6 (14), BTA20 (14) had the lowest
number of CNVs. No clear pattern could be observed on CNVs distribution across the

autosomal chromosomes.

Fig 1. Chromosome distribution of copy number variations (CNVs) detected in

Nelore cattle with high-density genotyping data.

CNV regions mapping and association analysis

Copy number variable regions (CNVRs) represent the union of overlapping CNVs.
CNVRs were identified by CNVRuler software [41] using filtered individual CNV calls
overlapping at least one base pair. The 2,119 distinct CNVs were grouped into 475
CNV regions covering 57,637,460 pb, which represents 2.29 % of the bovine

autosomal genome (2.51 Gb, http://www.ccb.jhu.edu/bos_taurus _assembly.shtml) (S2

Table and S3 Table). The number of regions with copy loss and gain were 292 and
169, respectively. Presence of both types was observed in 14 regions. Likewise,
Santana et al. [27] and Silva et al. [29] reported more losses than gain and mixed
regions, opposing to Silva et al. [28] that observed more mixed regions. CNVRs length
varied from 7.2 to 2,910.2 kb, with an average of 121.3 kb. The majority CNVRs had
size between 7 and 100 kb (76.6 %) whereas CNVRs larger than 900 kb were rarely
observed (1.5 %, Fig 2). Loss events were 1.7-fold more common than gain but had
smaller sizes on average than gain events (63.2 kb vs. 161.4 kb). Mixed events showed

the largest average size (850.7 kb), ranging from 106.5 kb and 2,910.2 kb.
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Fig 2. Size distribution of copy number variable regions (CNVRs) detected in

Nelore cattle with high-density genotyping data.

Chromosomal distribution of CNVRs revealed that BTA8 had the highest number of
CNVRs (29), while at BTA24 only 4 CNVRs were detected (Fig 3). The chromosomal
proportion covered by CNVRs varied from 0.7 % for BTA20 to 7.0 % for BTA12.
Similarly to what was observed in CNV detection, CNVRs are non-uniformly scattered

along the autosomes.

Fig 3. Chromosome distribution of copy number variable regions (CNVRSs)

detected in Nelore cattle with high-density genotyping data.

The CNVR with the highest frequency, observed in a total of 70.50 % of the analyzed
samples (270/383), was found at BTA12 (CNVR_236: 74,840,021-76,608,564 pb),
while 191 unique CNVRs were identified across all chromosomes (varying from 1 at
BTA27 to 11 at BTA4, BTA8, BTA11 and BTA21). Curiously, the few long-size CNVRs
(>900 kb) were among the most commons in this Nelore population, being found in
average on 180 individuals (46.7 %). A total of 181 CNVRs occurred in more than 1 %
of the population and were used in further analysis.

In line with the hypothesis that copy number variable regions may have important
effects on phenotypes, linear regression analyses were performed to investigate the
association of the 181 detected CNVRs with hot carcass weight (HCW), ribeye area
(REA), subcutaneous backfat thickness (SBT), tenderness (TD) after 7, 14 and 21

days of aging, intramuscular fat content (IFC) and intramuscular cholesterol content
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(ICC). There were 59 non-fixed CNV regions (29 defined as gain, 25 as loss and 5 as
mixed) significantly associated (P-value < 0.05) with at least one trait (S4 Table). The
significant region with the highest frequency (56.4 %) was found at BTA1 (CNVR_16:
93,730,576-93,819,471 pb), while the associated CNVRs with the lowest frequency
(1.3 %) were localized at BTA4 (CNVR_80: 105,994,555-106,142,458 pb) and BTA16
(CNVR_301: 15,070,508-15,118,639 and CNVR_307: 52,068,803-52,115,458 pb). A
total of 12, 15, 9, 8, 17, 8, 10 and 4 CNVRs were associated with HCW, REA, SBT,
TD7, TD14, TD21, IFC, and ICC, respectively. Genetic correlations between carcass
and meat quality traits have been widely reported in taurine and indicine beef cattle
breeds [48-52]. Since these traits are not independent, it is expected that certain
CNVRs may be associated with two or more traits than expected in a situation where
all traits are independent. In this case, CNVRs regulating two or more traits may be

considered as pleiotropic structural variants.

Gene content of significant CNV regions

CNVs encompassing functional genes can alter phenotypes by changing gene
structure and dosage, altering gene regulation and exposing recessive alleles, as a
consequence of naturally occurring evolutionary process [16], artificial selection and
genetic drift due to a genetic bottleneck in some breeds [11]. A total of 236 genes out
of 24,903 UMD3.1 bovine genome annotated genes overlapped the 59 CNVRs
significantly associated with carcass and meat quality traits. These genes can be
functionally classified as protein coding (n = 200), pseudogenes (n = 13), ribosomal
RNA (n = 9), micro-RNA coding (n = 5), small nuclear RNA coding (n = 5) and small
nucleolar RNA coding (n = 4). This set of copy number variable genes possess a wide

spectrum of molecular and biological functions and provides a rich source of
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information on the genetic basis of the phenotypic variation of carcass and meat quality
traits in Nelore cattle. For a complete list of CNV gene intersections, see S5 Table.
Interestingly, the majority of the overlapping genes (90.7 %) were completely spanned
by CNV regions, while for 22 genes the intersection region varied between 10.5 and
98.5 %.

Consistent with other studies in cattle [11, 14, 31, 32, 53-57], olfactory receptors (OR),
pregnancy-associated glycoprotein (PAG) and bovine major histocompatibility
complex (BoLA) gene families appeared to be copy number variable in this Nelore
population. Copy number variations were found in the OR gene family (CNVR_127,
CNVR_272, CNVR_290, CNVR_292, CNVR_293, CNVR_296, and CNVR _466)
affecting HCW, TD7, TD14, IFC, and ICC, in the PAG gene family (CNVR _469)
influencing IFC, and in the BoLA gene family (CNVR_408) associated with ICC
deposition.

The OR gene family are chemosensory receptors, members of the superfamily of G
protein-coupled receptors, expressed not only in the olfactory epithelium that have the
ability to detect a variety of chemical cues [58, 59]. The effect of OR on carcass and
meat quality traits can be due to their action in feeding behavior and appetite regulation
[60], muscle regeneration [61], energy and lipid metabolism [62], adipogenesis [63]
and fatty acid absorption in the duodenum [64]. Furthermore, SNP genome-wide
association studies of Nelore cattle identified a cluster of OR genes associated with
marbling and meat tenderness [4], and copy number variable genes affecting meat
fatty acid profile [32].

Pregnancy-associated glycoproteins represent one of the major trophoblast secretory
products that belong to the aspartic proteinase (AP) family, and are known to be

involved in proper placenta development and embryo-maternal interaction [65-67].
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Although the catalytic mechanism is the reason for the name of aspartic acids group
of enzymes, which includes pepsin, chymosin, cathepsin D and renin, PAGs are
catalytic inactive as proteinases even appear to possess a cleft capable of binding
peptides [68]. Given the detected CN variability in PAG genes in cattle, Bickhart et al.
[69] suggested that subfunctionalization, neofunctionalization, or overdominance could
play roles in diversifying these fertility-related genes. Here, PAG genes were for the
first time identified influencing intramuscular fat content, nevertheless, its relation with
lipid metabolism or adipogenesis have not been reported, and the role of these genes
needs to be ascertained on further investigations.

The bovine major histocompatibility complex (MHC) genes are referred to as bovine
lymphocyte antigen (BoLA) and are known to play a critical role in the immune system
[70]. In addition, BoLA genes have been associated with meat tenderness in Nelore
cattle [71], intramuscular fat deposition in Hanwoo cattle [72] and milk fat yield in Gyr
[73] and Holstein dairy cattle [74]. In humans, links between innate immune system
responses and cholesterol accumulation in the adipose tissue and the arterial wall
were described [75]. However, there is no previous report of BoLA genes affecting
intramuscular cholesterol content in beef cattle populations.

Candidate genes overlapping significant CNVRs with putative pleiotropic effect on
carcass and meat quality traits in Nelore cattle will be briefly described. Taste 2
receptor member 38 (TAS2R38) and maltase-glucoamylase (MGAM) genes
overlapped with CNVR_80 duplication, which was significantly associated with HCW,
SBT, TD7, and TD14. In humans, variations in the bitter-taste receptor gene
(TAS2R38), a member of the superfamily of G protein-coupled receptors that controls
the ability to taste glucosinolates, have been associated with impaired food

consumption, which may lead to obesity [76, 77]. Although bovines have fewer genes
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coding for the bitter receptors than other mammals, the bitter taste seems to have a
rather negative hedonic value affecting feeding behavior [78], which ultimately can
impact animals performance. It is well-known that maltase-glucoamylase enzyme acts
in the cleavage of maltose into glucose at the small intestine, and its contribution to
blood glucose in non-ruminants is about 40 % [79]. Although, there is a research gap
in the role of this intestinal disacharidase in ruminants [80], the differential expression
of MGAM gene observed in the jejunum of steers with high average daily gain could
indicate a more efficient small intestinal starch digestion, contributing to improved
growth and nutrient utilization [81]. Additionally, glucose is a major contributor in terms
of blood energy supply to tissues, and may be converted either into glycogen or
triacylglycerols stored within tissues, such as muscles and adipose tissues [82],
explaining the observed variation in tenderness and subcutaneous backfat thickness.
Retinoic acid receptor alpha (RARa), also known as NR1B1, was found as a pleiotropic
candidate copy number variable gene (CNVR _357) for HCW, TD14 and TD21 due to
its important role in controlling growth hormone expression [83] and regulating
adipogenesis [84]. The function of TRAK1 (trafficking kinesin protein 1) gene in skeletal
muscle has not been described. However, its higher expression in the breast muscle
of Pekin duck at 8 weeks compared with 2 weeks of age [85] may be associated with
muscle development, and could justify its association with HCW and REA (CNVR_394)
in Nelore cattle.

Inositol polyphosphate-5-phosphatase E (INPP5E), SEC16 homolog A endoplasmic
reticulum export factor (SEC16A) and small nuclear RNA activating complex
polypeptide 4 (SNAPC4) that overlapped with CNVR_219 are candidate genes for

HCW. Those genes were previously reported regulating feed intake [86], integrating
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growth factor signaling [87] and affecting intrahepatic biliary network [88] respectively,
which ultimately may impact carcass weight.

Several genes were found in CNVRs associated with REA (CNVR_121, CNVR_130,
CNVR_280, and CNVR _398), but only those directly involved in muscle differentiation,
growth and development will be described. RAB8A gene is part of the Ras superfamily
of small GTPases that through their effectors regulate vesicle formation, vesicle
movement, and membrane fusion [89]. This gene encodes a protein involved in insulin-
regulated GLUT4 translocation, which is a glucose transporter at the plasma
membrane of muscle cells and adipocytes [90]. GLUT4 transporters seem to be
associated with myogenesis and muscle maturation [91, 92], suggesting that RABSA
may play an important role in these processes. It is well-established that cytoskeletal
proteins are involved in the organization of structural proteins in muscle into highly
ordered sarcomeres during development, regeneration and focal repair of skeletal
muscle fibers [93]. Tropomyosin (TPM) is a cytoskeletal protein which interacts with
troponin and actin, regulating skeletal muscle contraction and stabilizing the actin
filament [94]. Curiously, Vlahovich et al. [93] reported that elevated presence of
tropomyosin 4 protein (TPM4) in muscle fibers reflects active growth, regeneration and
repair processes, which can be the reason for the effect of TPM4 gene on REA
detected here. GADD45B is another interesting copy number variable gene that has
been implicated in cell cycle arrest and apoptosis, functioning in negative growth
control during myogenic differentiation [95, 96]. USP2 is a member of the family of
deubiquitinating enzymes expressed as two distinct isoforms with opposing effects in
muscle differentiation. Fusion and differentiation are stimulated by overexpression of
USP2a, while overexpression of USP2b inhibits these processes [97, 98]. Finally,

HYAL1 and HYAL2 genes encode enzymes with chondroitin sulfate (CS) degradation
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activity, which forced down-regulation levels enhance myogenic differentiation [99,
100]. Although, LSMEM2 and NAAS8O genes have been reported associated with
muscular dystrophy and cytoskeleton structure [101, 102], further investigations with
tentative links to REA are warranted.

Fourteen annotated genes overlapped with CNVRs exclusively associated with SBT
(CNVR_334, CNVR_384, CNVR_422, and CNVR_438), but evidence of their effect on
fat deposition was found for five of them. DECR2 gene is known to be involved in fatty
acid metabolism regulation, which is required for triglycerides synthesis, a key factor
for fat deposition [103, 104]. Indeed, a significant QTL affecting fat deposition in pigs
was mapped near this gene [105]. Although the exact function or effect of the
FAM234A (also known as ITFG3) gene was not entirely clear, it is shown to be of
genome-wide significance for abdominal fat weight in chicken [106]. Previous studies
revealed the mitochondrial ribosomal protein L28 (MRPL28) as an important gene for
abdominal fat deposition in chicken [107] and as obesity-related gene in mice [108].
This gene participates in oxidative phosphorylation, therefore changes in its expression
might affect the ability to oxidize fat. TMEMBS8A is an orphan membrane protein with
unknown function that was recently reported having circadian rhythmicity in human and
baboon adipose tissues [109], which might have an impact on the regulation of lipid
metabolism. Lastly, CYP17A1 gene positively regulates estrogen biosynthesis from
cholesterol and has been suggested to have an impact on visceral and subcutaneous
fat mass in humans [110].

Meat tenderizing process involves different proteolytic systems and their inhibitors,
resulting in proteolysis of myofibrillar and associated structural proteins that cause
weakening of the muscle fiber structures [111]. During post-mortem aging, muscle

proteins are also subject to denaturation, and differences in protein modifications
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between tender and tough meat samples from 0 to 21 days of aging were reported by
Laville et al. [112]. Here, specific candidate CN variable genes were found exclusively
associated with TD7, TD14, or T21. Complement factor H (CFH) gene was found
completely spanned by CNVR_297 that had a significant effect on TD7. Despite the
broad range of physiologic activities and phenotypes associated with CFH gene
variants in humans [113], its relation with muscle color in chicken [114] and its
differential expression in subcutaneous fat in beef cattle [115], any study investigating
the association of this gene with meat tenderness was found.

Zinc finger CCCH-type containing 6 (ZC3HG6), adenylosuccinate synthase like 1
(ADSSL1), AKT serine/threonine kinase 1 (AKT1), inverted formin, FH2 and WH2
domain containing (INF2) and SIVA1 apoptosis inducing factor (SIVA1) genes appear
to be candidate genes for TD14 (CNVR_200 and CNVR_392). Zinc finger proteins
comprise one of the largest families of transcription factors present in the eukaryotic
genome, regulating various cellular processes. The CCCH-type zinc finger is the less
characterized class, and plays an important role especially in RNA-metabolism,
regulating cell proliferation, growth, differentiation, metabolism, immunity, protein-
protein interactions [116]. In Nelore cattle, ZC3H6 gene was higher expressed in
animals with high intramuscular fat estimated genomic breeding values [117].
Moreover, others zinc finger proteins, such as ZBTB16, ZKSCAN2, and ZHX3, have
been described as affecting meat tenderness [71, 118, 119]. Taking together, the zinc
finger protein ZC3H6 seems to be a candidate gene for TD14, but how it cooperates
to beef tenderness needs to be further explored. ADSSL1 gene, which is strongly
expressed in skeletal muscle, encodes an isozyme called adenylosuccinate synthase
involved in energy metabolism, functioning in the purine nucleotide cycle, along with

myoadenylate deaminase and adenylosuccinate lyase [120, 121]. This metabolic cycle
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plays an important role in regulating adenine nucleotide metabolism in order to
maximize ATP synthesis and utilization [120]. In post-mortem muscle, the adenine
nucleotides are converted to inosine monophosphate (IMP) and hypoxanthine, and this
metabolic rate has been described significantly related to meat tenderness [122].
Muscle postmortem aging decreases the structural integrity of the intramuscular
connective tissue (IMCT), the collagen network is disintegrated and the proteoglycan
components are degraded, reducing the strength of IMCT and contributing to meat
tenderness [123]. Decorin, a multifunctional proteoglycan, plays an important role in
the stabilization of collagen fibrils, and some of its effects are mediated by protein
kinase B (AKT) and the cyclin-dependent kinase inhibitor, p21 [124, 125]. Although the
weakening mechanism of IMCT during postmortem aging is unclear, AKT1 can be a
candidate gene for TD14. Muscle fibers consist of myofibrils, which are made of thin
(actin) and thick (myosin) filaments. The structural integrity of myofibrils changes
during postmortem aging, which contributes to the tenderness of aged meat [126].
Moreover, Zhou et al. [127] describing changes on the arrangement and dynamics of
actin filaments during the conversion of muscle to meat suggested the
depolymerization of actin flaments as a pathway of tenderization. Curiously, the INF2
gene is related to polymerization and depolymerization of actin filaments [128].
Previous studies reported evidences supporting the onset apoptosis in post-mortem
muscle with impacts on rigor mortis and meat tenderizing phases [112, 129]. Here,
SIVA gene that encodes a proapoptotic protein containing a death domain, and which
overexpression in various cell lines induces apoptosis [130, 131], is suggested as a
candidate gene for TD14.

Candidate copy variable genes overlapping with  CNVR 307, CNVR _ 395 and

CNVR_82 were identified for TD21. CALML6 gene belongs to the calmodulin family
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that is recognized as a major calcium sensor and an important player of regulatory
events interacting with many cellular proteins [132]. According to previous findings,
calmodulin phosphorylates myosin to modulate the tension of skeletal muscle
contraction [133] and acts as an activator protein regulating calpain activity [134],
which in both cases has directly effect on meat tenderness. LIM and cysteine rich
domains 1 (LMCD1) is expressed predominantly in skeletal and cardiac muscle [135],
and this is the first report of its association with meat tenderness. The LIM domain is a
zinc finger structure present in several types of proteins, mediating protein-protein
interactions that are crucial for many biological processes, cell growth, cell fate
determination, cell differentiation and cytoskeleton organization [136]. Earlier, the
muscle LIM protein (also known as cysteine and glycine-rich protein 3) was linked to
meat tenderness due to its effect on myoblast terminal differentiation, resulting in
hyperplasic growth [137]. The authors suggested that the additional structural
scaffolding required for supporting the increased cell numbers, leading to perimysium
accumulation, may be sufficient to offset the proteolytic breakdown that occurs post-
mortem. Three members of GTPase of immunity-associated proteins family genes
(GIMAP4, GIMAP7, and GIMAPS8), which form a cluster on BTA4, overlapped with the
CNVR_82. Previous findings reported that GIMAP4 presents a pro-apoptotic function
[138], and GIMAP?7 is linked to skeletal muscle variation [139], supporting their role in
TD21. Any copy number variable candidate genes exclusively associated with ICF or

ICC was identified.

Functional annotation of significant CNVRs

Out of the 59 CNVRs found significantly associated with carcass and meat quality

traits, 15 CNVRs were mapped in genomic regions without any annotated genes and
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17 CNVRs encompass one or more unknown genes or genes that we could not find
clear evidence of their effect, representing a total of 77 genes. Therefore, a gene
ontology (GO) analysis was performed as complementary approach to reveal the
biological processes and molecular mechanisms responsible for the variation of those
traits in Nelore animals. A panel of GO categories significantly enriched with genes

associated with carcass and meat quality traits is described in Table 3. For the full list

of copy number variable genes per GO term significantly enriched, see S6 Table.

Table 3. Functional terms significantly enriched with copy number variable

genes associated with carcass and meat quality traits in Nelore cattle.

Total

Significant

GOID GO term P-value
genes genes

GO:0000064 L-o.rn.ithine transmembrane transporter 4 4 3 76-03
activity
antigen processing and presentation of

G0:0002504 peptide or polysaccharide antigen via 4 4 3.7e-03
MHC class Il

G0:0004190 aspartic-type endopeptidase activity 36 32 1.1e-16

G0:0004930 G-protein coupled receptor activity 207 64 1.1e-02

G0O:0004984  olfactory receptor activity 195 65 1.1e-03

GO0:0005549 odorant binding 78 49 3.7e-14

GO:0006508 proteolysis 46 34 5.0e-13

GO:0007165 signal transduction 219 70 2.5e-03

GO:0007186 G-protein coupled receptor signaling 215 69 2 46-03
pathway

G0:0007608 sensory perception of smell 193 65 7.5e-04

GO0:0008233 peptidase activity 32 28 2.9e-14

GO:0015181 arg.in.ine transmembrane transporter 4 4 3.76-03
activity

GO:0015189 I;-clz/ls\,/ll?j transmembrane transporter 4 4 3.76-03

G0:0016020 membrane 366 108 2.1e-03

GO0:0016787 hydrolase activity 48 33 3.2e-11

G0:0030163 protein catabolic process 37 33 2.5e-17

G0:0030246 carbohydrate binding 4 4 3.7e-03

GO0:0042613 MHC class Il protein complex 4 4 3.7e-03

GO:0050896  response to stimulus 191 63 1.8e-03

GO:0050911 Fjetection of chemical stimulus involved 195 65 11e-03
in sensory perception of smell

GO:-0097638 L-arginine  import across plasma 4 4 3.76-03
membrane

GO0:1903352 L-ornithine transmembrane transport 4 4 3.7e-03
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GO0:1903401 L-lysine transmembrane transport 4 4 3.7e-03

A total of 23 GO terms were significantly enriched with 814 CN variable genes
associated with carcass and meat quality traits. The most significant GO terms are
closely related with muscle physiology and conversion of muscle into meat, including
aspartic-type endopeptidase activity (G0O:0004190), protein catabolic process
(GO:0030163), peptidase activity (GO:0008233), proteolysis (G0O:0006508) and
hydrolase activity (GO:0016787). For instance, cathepsin D, a member of the aspartic
endopeptidase family, is one of the most abundant cathepsin in skeletal muscle
lysosomes and seems to be involved in the differentiation of myofiber types and
apoptose [140, 141]. However, its involvement in the postmortem degradation of
myofibrilar components remaining subject to debate [142-144]. On the other hand,
protein metabolism acting in the muscle-to-meat conversion process is well-studied
[111]. Furthermore, the vast majority of CN genes were classified into GO terms linked
to olfactory receptor, stimulus perception and membrane (G0O:0004984, GO:0005549,
G0:0007608, GO:0050896, GO:0050911, GO:0016020). Interestingly, GO terms
related with L-ornithine, arginine, L-lysine, L-arginine transmembrane transport
(GO:0000064, GO:0015181, G0O:0015189, GO:1903352 and GO:1903401) were
enriched exclusively with four of the aforementioned uncharacterized genes, shedding
a light of their biological role. Amino acids display remarkable metabolic and regulatory
versatility, which is essential among others to muscle growth and development [145].
Note that most of the uncharacterized genes was found involved in the same pathways
of known genes. Finally, G-protein coupled receptor signaling pathway (GO:0007186),
G-protein  coupled receptor activity (G0O:0004930), carbohydrate binding

(G0:0030246) and signal transduction (GO:0007165) terms, which are related with cell
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energy metabolism [146], were also enriched with genes related with carcass and meat

quality traits.

Conclusions

Our results report CNV regions spanning genes that play key roles in a wide spectrum
of molecular and biological processes linked with meat and carcass quality traits,
including muscle differentiation, growth and development, cellular processes
regulation, and lipid and energy metabolism. Furthermore, gene-set analysis revealed
functional gene sets that are directly related to muscle deposition, conversion of
muscle to meat and fat deposition. All together these results reveal that changes in
copy number of this set of genes could result in a wide range of phenotypic variations
among animals. These findings may contribute to future studies on the development

of novel genomic strategies for improving carcass and meat quality traits in Nelore.
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S1_Table
CNV Chr Start End Number_SNP | Size_pb | State Count Start_SNP End_SNP
1 1 16947 127885 10 | 110939 5 3 | BovineHD0100000005 BovineHD0100000037
2 1 16947 146011 13 | 129065 5 3 | BovineHD0100000005 BovineHD0100000039
3 1 16947 147231 14 | 130285 5 3 | BovineHD0100000005 BovineHD0100000040
4 1 78655 146011 10 67357 5 3 | BovineHD0100000026 BovineHD0100000039
5 1| 1419261 | 1473797 14 54537 5 3 | BovineHD0100000439 BovineHD0100000450
6 1| 1419261 | 1488431 18 69171 5 3 | BovineHD0100000439 BovineHD0100000454
7 1| 1419261 | 1557330 51| 138070 5 3 | BovineHD0100000439 BovineHD0100000488
8 1| 1419261 | 1565773 57 | 146513 5 3 | BovineHD0100000439 BovineHD0100000494
9 1| 1419261 | 1568515 58 | 149255 5 3 | BovineHD0100000439 BovineHD0100000495
10 1| 1419261 | 1573264 64 | 154004 5 3 | BovineHD0100000439 BovineHD0100000501
11 1| 1419261 | 1581740 71| 162480 5 3 | BovineHD0100000439 BovineHD0100000509
12 1| 1419261 | 1582828 73| 163568 5 3 | BovineHD0100000439 ARS-BFGL-NGS-105306
13 1| 1419261 | 1588366 75| 169106 5 3 | BovineHD0100000439 BovineHD0100000512
14 1| 1419261 | 1597837 77 | 178577 5 3 | BovineHD0100000439 BovineHD0100046372
15 1| 1419261 | 1600852 78 | 181592 5 3 | BovineHD0100000439 BovineHD0100000515
16 1| 1419261 | 1625471 85| 206211 5 3 | BovineHD0100000439 Hapmap24070-BTA-
123581
17 1| 1419261 | 1630187 86 | 210927 5 3 | BovineHD0100000439 BovineHD0100000519
18 1| 1419261 | 1640525 90 | 221265 5 3 | BovineHD0100000439 BovineHD0100000523
19 1| 1422523 | 1600852 77 | 178330 5 3 | BovineHD0100000440 BovineHD0100000515
20 1| 1428253 | 1597837 75| 169585 5 3 | BovineHD0100000441 BovineHD0100046372
21 1| 1433438 | 1568515 55| 135078 5 3 | BovineHD0100000442 BovineHD0100000495
22 1| 1433438 | 1597837 74 | 164400 5 3 | BovineHD0100000442 BovineHD0100046372
23 1| 1436503 | 1568515 54 | 132013 5 3 | ARS-BFGL-NGS-62826 BovineHD0100000495
24 1| 1436503 | 1625471 81| 188969 5 3 | ARS-BFGL-NGS-62826 Hapmap24070-BTA-
123581

48



25 1| 1436503 | 1630187 82 | 193685 5 3 | ARS-BFGL-NGS-62826 BovineHD0100000519
26 1| 1529411 | 1600852 41 71442 5 3 | BovineHD0100000473 BovineHD0100000515
27 1| 1529411 | 1625471 48 96061 5 3 | BovineHD0100000473 Hapmap24070-BTA-
123581
28 1| 1533049 | 1600852 40 67804 5 3 | BovineHD0100000474 BovineHD0100000515
29 1| 1561012 | 1581740 20 20729 5 3 | BovineHD0100000489 BovineHD0100000509
30 1| 1561012 | 1590885 25 29874 5 3 | BovineHD0100000489 BovineHD0100000513
31 1| 1565090 | 1630187 31 65098 5 3 | BovineHD0100000493 BovineHD0100000519
32 1| 1588366 | 1630187 12 41822 5 3 | BovineHD0100000512 BovineHD0100000519
33 1| 1597837 | 1630187 10 32351 5 3 | BovineHD0100046372 BovineHD0100000519
34 1| 1905048 | 2004603 25 99556 5 3 | BovineHD0100000595 BovineHD0100000615
35 1| 1958832 | 2004603 13 45772 5 3 | BovineHD0100000604 BovineHD0100000615
36 1| 15984544 | 15996851 11 12308 2 1 | BovineHD0100004867 BovineHD0100004878
37 1| 17851162 | 17872041 13 20880 5 3 | BovineHD0100005377 BovineHD0100005389
38 1| 17851162 | 17873260 14 22099 5 3 | BovineHD0100005377 BovineHD0100005390
39 1| 17856986 | 17872041 12 15056 5 3 | BovineHD0100005378 BovineHD0100005389
40 1| 20210312 | 20302086 24 91775 2 1 | BovineHD4100000117 BovineHD0100006027
41 1| 20673471 | 20721169 14 47699 2 1 | BovineHD0100006121 Hapmap45407-BTA-
116763

42 1| 20700573 | 20734822 13 34250 2 1 | BovineHD0100046911 BovineHD0100006137
43 1| 22761416 | 23178933 141 | 417518 5 3 | BovineHD0100006716 BovineHD0100006852
44 1 | 59559724 | 59613089 20 53366 2 1 | BovineHD0100016864 BovineHD0100016881
45 1| 59561102 | 59613089 19 51988 2 1 | BTB-00028136 BovineHD0100016881
46 1 | 59580130 | 59627042 19 46913 2 1 | BovineHD0100016868 BovineHD0100016885
47 1| 60195040 | 60268813 19 73774 2 1 | BovineHD0100047033 BovineHD0100017032
48 1 | 69800636 | 69818543 13 17908 2 1 | BovineHD0100019956 BovineHD0100019967
49 1| 71255928 | 71269030 11 13103 2 1 | BovineHD4100000410 BovineHD0100020466
50 1| 84243270 | 84259079 10 15810 5 3 | BovineHD0100024130 BovineHD0100024138
51 1| 84636563 | 84719820 17 83258 2 1 | BovineHD0100024246 BovineHD0100024260

49



52 1 | 84650093 | 84705979 11 55887 2 1 | ARS-BFGL-NGS-16561 BovineHD0100024256
53 1| 84650093 | 84719820 14 69728 2 1 | ARS-BFGL-NGS-16561 BovineHD0100024260
54 1| 84670256 | 84736049 13 65794 2 1 | BovineHD0100024252 BovineHD0100024264
55 1| 87332538 | 87383092 20 50555 2 1 | BovineHD0100024825 BovineHD0100024845
56 1| 93730576 | 93819471 10 88896 1 0 | BovineHD0100047110 BovineHD0100026605
57 1| 1,05E+08 | 1,05E+08 53| 245492 2 1 | BovineHD0100029859 BTB-02073725

58 1| 1,05E+08 | 1,05E+08 48 | 199471 2 1 | BTB-01995287 BovineHD0100029901
59 1| 1,05E+08 | 1,05E+08 50 | 213731 2 1 | BTB-01995287 BTB-01690752

60 1| 1,05E+08 | 1,05E+08 51| 230422 2 1 | BovineHD0100029860 BTB-02073725

61 1| 1,05E+08 | 1,05E+08 45| 178260 2 1 | BovineHD0100029861 BovineHD0100029900
62 1| 1,05E+08 | 1,05E+08 46 | 185376 2 1 | BovineHD0100029861 BovineHD0100029901
63 1| 1,05E+08 | 1,05E+08 47 | 190995 2 1 | BovineHD0100029861 BovineHD0100029902
64 1| 1,05E+08 | 1,05E+08 48 | 199636 2 1 | BovineHD0100029861 BTB-01690752

65 1| 1,05E+08 | 1,05E+08 49 | 216362 2 1 | BovineHD0100029861 BovineHD0100029903
66 1| 1,05E+08 | 1,05E+08 50 | 221907 2 1 | BovineHD0100029861 BTB-02073725

67 1| 1,05E+08 | 1,05E+08 51| 228182 2 1 | BovineHD0100029861 BovineHD0100029904
68 1| 1,07E+08 | 1,07E+08 32| 127654 2 1 | BovineHD0100030390 BovineHD0100030421
69 1| 1,16E+08 | 1,16E+08 17 46087 2 1 | BovineHD0100032865 BovineHD0100032880
70 1| 1,16E+08 | 1,16E+08 27 60859 2 1 | BovineHD0100032865 BovineHD0100032889
71 1| 1,16E+08 | 1,16E+08 14 36926 2 1 | BovineHD0100032868 BovineHD0100032880
72 1| 1,16E+08 | 1,16E+08 24 51698 2 1 | BovineHD0100032868 BovineHD0100032889
73 1| 1,16E+08 | 1,16E+08 15 44579 2 1 | BovineHD0100032915 BovineHD0100032929
74 1| 1,16E+08 | 1,16E+08 14 43306 2 1 | BovineHD0100032916 BovineHD0100032929
75 1| 1,16E+08 | 1,16E+08 15 48667 2 1 | BovineHD0100032916 BovineHD0100032931
76 1| 1,16E+08 | 1,16E+08 13 41733 2 1 | BovineHD0100032917 BovineHD0100032929
77 1| 1,16E+08 | 1,16E+08 12 39842 2 1 | BovineHD0100032918 BovineHD0100032929
78 1| 1,16E+08 | 1,16E+08 11 34390 2 1 | BovineHD0100032920 BovineHD0100032929
79 1| 1,29e+08 | 1,29E+08 18 35090 2 1 | BovineHD0100036343 BovineHD0100036360
80 1| 1,45E+08 | 1,45E+08 22 48789 2 1 | BovineHD0100041911 BovineHD0100041932
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81 1| 1,45E+08 | 1,45E+08 23 49629 2 1 | BovineHD0100041911 BovineHD0100041933
82 1| 1,45E+08 | 1,45E+08 26 54908 2 1 | BovineHD0100041911 BovineHD0100041937
83 1| 1,45E+08 | 1,45E+08 31 65488 2 1 | BovineHD0100041911 BovineHD0100041941
84 1| 1,45E+08 | 1,45E+08 35 71907 2 1 | BovineHD0100041911 BovineHD0100041946
85 1| 1,45E+08 | 1,45E+08 36 74721 2 1 | BovineHD0100041911 BovineHD0100041948
86 1| 1,45E+08 | 1,45E+08 22 48168 2 1 | BovineHD0100041912 BovineHD0100041933
87 1| 1,45E+08 | 1,45E+08 25 53447 2 1 | BovineHD0100041912 BovineHD0100041937
88 1| 1,45E+08 | 1,45E+08 15 31971 2 1 | BovineHD0100041920 BovineHD0100041933
89 1| 1,45E+08 | 1,45E+08 17 28005 2 1 | BovineHD0100041929 BovineHD0100041946
90 1| 1,47E+08 | 1,47E+08 14 20328 2 1 | BovineHD0100042626 BovineHD0100042638
91 1| 1,54E+08 | 1,54E+08 34 64707 2 1 | BovineHD0100044913 BovineHD0100044944
92 1| 1,54E+08 | 1,54E+08 32 59065 2 1 | BovineHD0100044915 BovineHD0100044944
93 1| 1,54E+08 | 1,54E+08 18 26961 2 1 | BovineHD0100044918 BovineHD0100044934
94 1| 1,54E+08 | 1,54E+08 26 37259 2 1 | BovineHD0100044918 BovineHD0100044941
95 1| 1,54E+08 | 1,54E+08 29 46165 2 1 | BovineHD0100044918 BovineHD0100044944
96 1| 1,54E+08 | 1,54E+08 31 54186 2 1 | BovineHD0100044918 ARS-BFGL-NGS-4798
97 1| 1,54E+08 | 1,54E+08 13 13656 2 1 | BovineHD0100044921 BovineHD0100044934
98 1| 1,54E+08 | 1,54E+08 24 32860 2 1 | BovineHD0100044921 BovineHD0100044944
99 1| 1,54E+08 | 1,54E+08 16 23308 2 1 | BovineHD0100044930 BovineHD0100044944
100 2 6889 215742 25| 208854 5 3 | BovineHD0200000001 ARS-BFGL-NGS-31104
101 2 6889 225418 26 | 218530 5 3 | BovineHD0200000001 BovineHD0200000030
102 2| 4102765 | 4133052 23 30288 2 1 | BovineHD0200001100 BovineHD0200001121
103 2| 5353429 | 5383276 15 29848 2 1 | BovineHD0200001548 BovineHD0200001561
104 2| 5353429 | 5391905 18 38477 2 1 | BovineHD0200001548 BovineHD0200001563
105 2| 5353429 | 5397349 20 43921 2 1 | BovineHD0200001548 BovineHD0200001565
106 2 | 18057267 | 18120154 29 62888 2 1 | BovineHD0200005161 BovineHD0200005189
107 2 | 18059182 | 18132789 31 73608 2 1 | BovineHD0200005162 BovineHD0200005192
108 2 | 19622274 | 19668723 19 46450 2 1 | BovineHD0200005637 BovineHD0200005656
109 2 | 19629176 | 19668723 15 39548 2 1 | BovineHD0200005641 BovineHD0200005656
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110 2 | 39263808 | 39330327 16 66520 2 1 | BovineHD0200011526 BovineHD0200011551
111 2 | 45526790 | 45570621 13 43832 2 1 | BovineHD0200013192 BovineHD0200013203
112 2 | 45584050 | 45599741 12 15692 2 1 | BovineHD0200013205 BovineHD0200013216
113 2 | 52272443 | 52328286 17 55844 2 1 | BovineHD0200014925 BovineHD0200014939
114 2 | 52311619 | 52364492 19 52874 2 1 | BovineHD0200014934 BovineHD0200014950
115 2 | 65760135 | 65814327 10 54193 2 1 | BovineHD0200019037 BovineHD0200019055
116 2 | 68129258 | 68150651 12 21394 2 1 | BovineHD0200019679 BovineHD0200019690
117 2 | 82502028 | 82541785 18 39758 5 3 | BovineHD0200023631 BovineHD0200023650
118 2 | 82514190 | 82541785 14 27596 5 3 | BovineHD0200023636 BovineHD0200023650
119 2 | 82516577 | 82541785 13 25209 5 3 | BovineHD0200023637 BovineHD0200023650
120 2 | 99034078 | 99086526 13 52449 5 3 | BovineHD0200028504 Hapmap26416-BTA-
146953

121 2| 1,08E+08 | 1,08E+08 11 49012 2 1 | BovineHD0200031085 BovineHD0200031094
122 2| 1,08E+08 | 1,08E+08 15 61380 2 1 | BovineHD0200031088 BovineHD0200031101
123 2| 1,26E+08 | 1,26E+08 11 45986 2 1 | ARS-BFGL-NGS-118708 BovineHD0200036692
124 2| 1,26E+08 | 1,26E+08 14 63655 2 1 | ARS-BFGL-NGS-118708 BovineHD0200036696
125 2| 1,26E+08 | 1,26E+08 10 47911 2 1 | BovineHD0200036684 BovineHD0200036695
126 2| 1,32E+08 | 1,32E+08 19 44451 2 1 | BovineHD0200038326 BovineHD0200038344
127 2| 1,32E+08 | 1,32E+08 11 34099 2 1 | BTA-49826-no-rs BovineHD0200038445
128 2| 1,35E+08 | 1,36E+08 181 | 448266 5 3 | BovineHD0200039501 BovineHD0200039674
129 2| 1,35E+08 | 1,35E+08 26 58776 5 3 | BovineHD0200039502 BovineHD0200039528
130 2| 1,35E+08 | 1,36E+08 197 | 492332 5 3 | BovineHD0200039502 BovineHD0200039689
131 2| 1,35E+08 | 1,35E+08 23 48533 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039526
132 2| 1,35E+08 | 1,35E+08 29 64020 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039532
133 2| 1,35E+08 | 1,35E+08 67 | 155897 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039566
134 2| 1,35E+08 | 1,35E+08 143 | 315728 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039639
135 2| 1,35E+08 | 1,35E+08 144 | 325228 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039641
136 2| 1,35E+08 | 1,35E+08 146 | 330866 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039643
137 2| 1,35E+08 | 1,35E+08 172 | 400969 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039666
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138 2| 1,35E+08 | 1,36E+08 173 | 405001 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039667
139 2| 1,35E+08 | 1,36E+08 181 | 444067 5 3 | ARS-BFGL-NGS-115989 ARS-BFGL-NGS-108967
140 2| 1,35E+08 | 1,36E+08 195 | 484622 5 3 | ARS-BFGL-NGS-115989 ARS-BFGL-NGS-27654

141 2| 1,35E+08 | 1,36E+08 196 | 488917 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039689
142 2| 1,35E+08 | 1,36E+08 197 | 501184 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039693
143 2| 1,35E+08 | 1,36E+08 199 | 504794 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039695
144 2| 1,35E+08 | 1,36E+08 200 | 507636 5 3 | ARS-BFGL-NGS-115989 BovineHD0200039696
145 2| 1,35E+08 | 1,35E+08 14 29160 5 3 | BovineHD0200039506 BovineHD0200039520
146 2| 1,35E+08 | 1,35E+08 141 | 312054 5 3 | BovineHD0200039506 BovineHD0200039639
147 2| 1,35E+08 | 1,35E+08 14 22417 5 3 | BovineHD0200039507 BovineHD0200039521
148 2| 1,35E+08 | 1,36E+08 175 | 424111 5 3 | BovineHD0200039507 BovineHD0200040828
149 2| 1,35E+08 | 1,36E+08 193 | 476527 5 3 | BovineHD0200039507 BovineHD0200039689
150 2| 1,35E+08 | 1,35E+08 131 | 286201 5 3 | BovineHD0200039517 BovineHD0200039639
151 2| 1,35E+08 | 1,35E+08 14 31187 5 3 | BovineHD0200039520 BovineHD0200039532
152 2| 1,35E+08 | 1,35E+08 52| 123064 5 3 | BovineHD0200039520 BovineHD0200039566
153 2| 1,35E+08 | 1,35E+08 23 69866 5 3 | BovineHD4100001746 BovineHD0200039574
154 2| 1,35E+08 | 1,35E+08 83 | 180828 5 3 | BovineHD0200039560 BovineHD0200039639
155 2| 1,35E+08 | 1,35E+08 14 37061 5 3 | BovineHD0200039561 BovineHD0200039574
156 2| 1,35E+08 | 1,35E+08 82| 177708 5 3 | BovineHD0200039561 BovineHD0200039639
157 2| 1,35E+08 | 1,35E+08 107 | 250812 5 3 | BovineHD0200039564 BovineHD0200039666
158 2| 1,35E+08 | 1,35E+08 77 | 159832 5 3 | BovineHD0200039566 BovineHD0200039639
159 2| 1,35E+08 | 1,36E+08 107 | 249105 5 3 | BovineHD0200039566 BovineHD0200039667
160 2| 1,35E+08 | 1,35E+08 51| 105803 5 3 | BovineHD0200039590 BovineHD4100001748
161 2| 1,35E+08 | 1,35E+08 44 86992 5 3 | BovineHD0200039598 BovineHD4100001748
162 2| 1,35E+08 | 1,35E+08 45 95130 5 3 | BovineHD0200039598 BovineHD0200039639
163 2| 1,35E+08 | 1,35E+08 33 85830 5 3 | BovineHD0200039609 BovineHD0200039641
164 2| 1,35E+08 | 1,35E+08 31 75024 5 3 | BovineHD0200039610 BovineHD0200039639
165 2| 1,36E+08 | 1,36E+08 19 52666 5 3 | BovineHD0200039672 ARS-BFGL-NGS-27654

166 3 25683 123760 11 98078 5 3 | BovineHD0300000003 BovineHD0300035905
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167 3| 11070431 | 11096525 10 26095 2 1 | BovineHD0300003634 BovineHD0300003643
168 3| 11070431 | 11097187 11 26757 2 1 | BovineHD0300003634 BovineHD0300003644
169 3| 11959762 | 12057346 10 97585 5 3 | BovineHD0300003931 BovineHD0300035950
170 3| 11962808 | 12119049 11| 156242 5 3 | BovineHD0300003932 BovineHD0300035954
171 3| 11962808 | 12124072 12 | 161265 5 3 | BovineHD0300003932 BovineHD0300003989
172 3| 11967194 | 12119049 10 | 151856 5 3 | BovineHD0300003933 BovineHD0300035954
173 3| 11967194 | 12124072 11| 156879 5 3 | BovineHD0300003933 BovineHD0300003989
174 3| 13312387 | 13389465 22 77079 5 3 | BovineHD0300004301 BovineHD0300004333
175 3| 13312387 | 13420896 23 | 108510 5 3 | BovineHD0300004301 BovineHD0300004338
176 3| 13312387 | 13428990 27 | 116604 5 3 | BovineHD0300004301 BovineHD0300004344
177 3| 13312387 | 13448997 35| 136611 5 3 | BovineHD0300004301 BovineHD0300004355
178 3 | 14360623 | 14425158 16 64536 2 1 | BovineHD0300004664 BovineHD0300004680
179 3| 16525687 | 16561484 11 35798 2 1 | BovineHD0300005376 BovineHD0300005384
180 3| 20790917 | 20825156 11 34240 2 1 | BovineHD0300006561 BovineHD0300006571
181 3| 20958126 | 20996369 11 38244 5 3 | BovineHD0300006617 BovineHD0300035990
182 3 | 20964087 | 21071654 19| 107568 5 3 | BovineHD0300006618 BovineHD0300006659
183 3 | 20964087 | 21075487 21| 111401 5 3 | BovineHD0300006618 BovineHD0300006662
184 3 | 20966800 | 21075487 20 | 108688 5 3 | BovineHD0300006620 BovineHD0300006662
185 3| 20972382 | 21075487 19| 103106 5 3 | BovineHD0300006622 BovineHD0300006662
186 3| 20972382 | 21387762 71| 415381 5 3 | BovineHD0300006622 BovineHD0300006741
187 3 | 20977874 | 21044568 12 66695 5 3 | BovineHD0300006625 BovineHD0300006650
188 3| 20977874 | 21066806 14 88933 5 3 | BovineHD0300006625 BovineHD0300006657
189 3| 20977874 | 21075487 18 97614 5 3 | BovineHD0300006625 BovineHD0300006662
190 3| 20977874 | 21362442 64 | 384569 5 3 | BovineHD0300006625 BovineHD0300006736
191 3| 20996369 | 21075487 12 79119 5 3 | BovineHD0300035990 BovineHD0300006662
192 3| 21040171 | 21387762 61 | 347592 5 3 | BovineHD0300006647 BovineHD0300006741
193 3| 21433392 | 21500709 11 67318 2 1 | BovineHD0300006745 BovineHD0300006754
194 3| 21433392 | 21504431 12 71040 2 1 | BovineHD0300006745 BovineHD0300036003
195 3| 21433392 | 21508129 13 74738 2 1 | BovineHD0300006745 BovineHD0300006755
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196 3| 21433392 | 21517572 14 84181 2 1 | BovineHD0300006745 BovineHD0300006756
197 3| 21457929 | 21517572 13 59644 2 1 | BovineHD0300006747 BovineHD0300006756
198 3| 21471705 | 21517572 11 45868 2 1 | BovineHD0300006749 BovineHD0300006756
199 3| 38031952 | 38069297 10 37346 5 3 | BovineHD0300011745 BovineHD0300011756
200 3 | 40950927 | 40983044 12 32118 2 1 | BovineHD0300012467 BovineHD0300036075
201 3| 45817635 | 45854174 12 36540 5 3 | BovineHD0300013958 BovineHD0300013969
202 3 | 54414408 | 54577951 11| 163544 5 3 | BovineHD0300016484 BovineHD0300016523
203 3 | 54414408 | 54760562 27 | 346155 2 1 | BovineHD0300016484 BovineHD0300016583
204 3 | 54414408 | 54822796 34 | 408389 5 3 | BovineHD0300016484 BovineHD0300016596
205 3 | 54522367 | 54963401 39| 441035 1 0 | BovineHD0300036142 BovineHD0300036152
206 3 | 54522367 | 54983387 41 | 461021 1 0 | BovineHD0300036142 BovineHD0300016628
207 3 | 54522367 | 55017187 43 | 494821 2 1 | BovineHD0300036142 BovineHD0300035567
208 3 | 54541000 | 54801510 27 | 260511 2 1 | BovineHD0300016503 BovineHD0300016589
209 3 | 54541000 | 54963401 38 | 422402 2 1 | BovineHD0300016503 BovineHD0300036152
210 3 | 54541000 | 54983387 40 | 442388 2 1 | BovineHD0300016503 BovineHD0300016628
211 3 | 54541000 | 55017187 42 | 476188 2 1 | BovineHD0300016503 BovineHD0300035567
212 3 | 54545012 | 54968058 38 | 423047 2 1 | BovineHD0300016505 BovineHD0300016625
213 3 | 54545012 | 55017187 41| 472176 2 1 | BovineHD0300016505 BovineHD0300035567
214 3 | 54555541 | 55017187 40 | 461647 2 1 | BovineHD0300016512 BovineHD0300035567
215 3 | 54574215 | 54760562 19 | 186348 2 1 | BovineHD0300016521 BovineHD0300016583
216 3 | 54574215 | 54872418 27 | 298204 2 1 | BovineHD0300016521 BovineHD0300016607
217 3 | 54574215 | 54956792 30 | 382578 2 1 | BovineHD0300016521 BovineHD0300016622
218 3 | 54574215 | 54963401 32| 389187 2 1 | BovineHD0300016521 BovineHD0300036152
219 3 | 54574215 | 54983387 34 | 409173 2 1 | BovineHD0300016521 BovineHD0300016628
220 3 | 54574215 | 55017187 36 | 442973 2 1 | BovineHD0300016521 BovineHD0300035567
221 3 | 54577951 | 54801510 19 | 223560 2 1 | BovineHD0300016523 BovineHD0300016589
222 3 | 54577951 | 54963401 30 | 385451 2 1 | BovineHD0300016523 BovineHD0300036152
223 3 | 54577951 | 55017187 34 | 439237 2 1 | BovineHD0300016523 BovineHD0300035567
224 3 | 54587989 | 54760562 16 | 172574 2 1 | BovineHD0300016526 BovineHD0300016583

55



225 3 | 54587989 | 54947261 26 | 359273 2 1 | BovineHD0300016526 BovineHD0300016620
226 3 | 54587989 | 54983387 31| 395399 2 1 | BovineHD0300016526 BovineHD0300016628
227 3 | 54651458 | 54801510 15 | 150053 2 1 | BovineHD0300016552 BovineHD0300016589
228 3 | 54651458 | 54983387 28 | 331930 2 1 | BovineHD0300016552 BovineHD0300016628
229 3 | 54678581 | 54963401 25| 284821 2 1 | BovineHD0300016559 BovineHD0300036152
230 3 | 54872418 | 55017187 10 | 144770 2 1 | BovineHD0300016607 BovineHD0300035567
231 3 | 67052465 | 67102276 17 49812 2 1 | BovineHD0300019844 BovineHD0300019858
232 3| 85137324 | 85176224 11 38901 2 1 | BovineHD0300024311 BovineHD0300024323
233 3 | 86929227 | 86961766 14 32540 2 1 | BovineHD0300024890 BovineHD0300024901
234 3| 86942924 | 86961766 10 18843 2 1 | BovineHD0300024893 BovineHD0300024901
235 3| 95235866 | 95299019 15 63154 2 1 | BovineHD0300027385 BovineHD0300027395
236 3 1,1E+08 1,1E+08 22 29516 2 1 | BovineHD0300031670 BovineHD0300031689
237 3 1,1E+08 1,1E+08 20 24237 2 1 | BovineHD0300031672 BovineHD0300031689
238 3 1,1E+08 1,1E+08 13 11461 2 1 | BovineHD0300031678 BovineHD0300031688
239 3 1,1E+08 1,1E+08 16 15417 2 1 | BovineHD0300031678 BovineHD0300031691
240 3 1,1E+08 1,1E+08 17 16553 2 1 | BovineHD0300031678 BovineHD0300031692
241 3 1,1E+08 1,1E+08 13 13117 2 1 | BovineHD0300031679 BovineHD0300031689
242 3| 1,18E+08 | 1,18E+08 31 92765 2 1 | BovineHD0300034319 BovineHD0300034350
243 3| 1,18E+08 | 1,18E+08 11 39236 2 1 | BovineHD0300034433 BovineHD0300034442
244 3| 1,18E+08 | 1,18E+08 14 52408 2 1 | BovineHD0300034433 BovineHD0300034444
245 3| 1,18E+08 | 1,18E+08 15 53936 2 1 | BovineHD0300034433 BovineHD0300034445
246 3| 1,18E+08 | 1,18E+08 17 57789 2 1 | BovineHD0300034433 BovineHD0300034447
247 3| 1,18E+08 | 1,18E+08 10 36192 2 1 | BovineHD0300034435 ARS-BFGL-NGS-35269
248 3| 1,18E+08 | 1,18E+08 12 44353 2 1 | BovineHD0300034435 BovineHD0300034444
249 3| 1,18E+08 | 1,18E+08 13 45881 2 1 | BovineHD0300034435 BovineHD0300034445
250 3| 1,18E+08 | 1,18E+08 15 49734 2 1 | BovineHD0300034435 BovineHD0300034447
251 3 1,2E+08 1,2E+08 49 | 282682 5 3 | BovineHD0300035034 BovineHD0300035125
252 3 1,2E+08 1,2E+08 12 48694 5 3 | BovineHD0300035035 BovineHD0300035048
253 3 1,2E+08 1,2E+08 20 82197 5 3 | BovineHD0300035035 BovineHD0300035057
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254 3 1,2E+08 1,2E+08 21 91909 5 3 | BovineHD0300035035 BovineHD0300035705
255 3 1,2E+08 1,2E+08 38 | 218012 5 3 | BovineHD0300035035 BovineHD0300035102
256 3 1,2E+08 1,2E+08 42 | 239742 5 3 | BovineHD0300035035 BovineHD0300035109
257 3 1,2E+08 1,2E+08 48 | 281736 5 3 | BovineHD0300035035 BovineHD0300035125
258 3 1,2E+08 1,2E+08 10 43258 5 3 | BovineHD0300035038 BovineHD0300035048
259 3 1,2E+08 1,2E+08 46 | 276300 5 3 | BovineHD0300035038 BovineHD0300035125
260 3 1,2E+08 1,2E+08 13 56602 5 3 | BovineHD0300035043 BovineHD0300035057
261 3 1,2E+08 1,2E+08 14 66314 5 3 | BovineHD0300035043 BovineHD0300035705
262 3 1,2E+08 1,2E+08 12 46560 5 3 | BovineHD0300035045 BovineHD0300035057
263 3 1,2E+08 1,2E+08 13 56272 5 3 | BovineHD0300035045 BovineHD0300035705
264 3 1,2E+08 1,2E+08 17 87850 5 3 | BovineHD0300035045 BovineHD0300035706
265 3 1,2E+08 1,2E+08 13 86711 5 3 | BovineHD0300035088 BovineHD0300035125
266 3 1,2E+08 1,2E+08 11 63725 5 3 | BovineHD0300035102 BovineHD0300035125
267 3 1,2E+08 1,2E+08 12 46439 2 1 | BovineHD0300035190 ARS-BFGL-NGS-11201
268 4| 3803621 | 3827792 10 24172 2 1 | BovineHD0400000955 BovineHD0400000965
269 4| 5099643 | 5121618 17 21976 2 1 | BovineHD0400001443 BovineHD0400001460
270 4| 16765495 | 16834381 14 68887 5 3 | BovineHD0400004937 BovineHD0400035878
271 4| 20673638 | 20701989 11 28352 2 1 | BovineHD0400006187 BovineHD4100002714
272 4 | 27069001 | 27106242 12 37242 2 1 | BovineHD4100002742 BovineHD0400035619
273 4| 36543733 | 36563030 10 19298 2 1 | BovineHD0400010244 BovineHD0400010252
274 4 | 38491489 | 38579226 49 87738 2 1 | BovineHD0400010772 BovineHD0400010819
275 4| 38632043 | 38660809 13 28767 2 1 | BovineHD0400010833 BovineHD0400010844
276 4 | 40036510 | 40081019 16 44510 5 3 | BovineHD0400011104 BovineHD0400011119
277 4 | 55864504 | 55906545 11 42042 2 1 | BovineHD0400015252 BovineHD0400015264
278 4| 61403692 | 61418329 12 14638 2 1 | BovineHD0400016809 BovineHD0400016819
279 4 | 61408015 | 61424375 12 16361 2 1 | BovineHD0400016811 BovineHD0400016822
280 4 | 64303320 | 64355713 14 52394 2 1 | BovineHD0400017609 BovineHD0400017622
281 4 | 83429553 | 83452740 12 23188 5 3 | BovineHD0400023103 BovineHD0400023123
282 4 | 83429553 | 83460111 13 30559 5 3 | BovineHD0400023103 BovineHD0400023124
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283 4 | 83429553 | 83463128 14 33576 5 3 | BovineHD0400023103 BovineHD0400023125
284 4 | 83429553 | 83468395 15 38843 5 3 | BovineHD0400023103 BovineHD0400023126
285 4 | 83429553 | 83471026 17 41474 5 3 | BovineHD0400023103 BovineHD0400023129
286 4 | 95300892 | 95393978 26 93087 5 3 | BovineHD0400026561 BovineHD0400026582
287 4 | 99775747 | 99923879 10| 148133 5 3 | BovineHD0400027926 BovineHD0400027978
288 4| 1,06E+08 | 1,06E+08 30 | 120902 5 3 | BovineHD0400029950 BovineHD0400029995
289 4| 1,06E+08 | 1,06E+08 22 85259 5 3 | BovineHD0400029951 BovineHD0400029984
290 4| 1,06E+08 | 1,06E+08 23 91552 5 3 | BovineHD0400029962 BovineHD0400029998
291 4| 1,06E+08 | 1,06E+08 25 80510 5 3 | BovineHD0400029968 BovineHD0400030006
292 4| 1,06E+08 | 1,06E+08 10 27003 5 3 | BovineHD0400029995 BovineHD0400030009
293 4| 1,08E+08 | 1,08E+08 13 50411 5 3 | BovineHD0400030900 BovineHD0400030914
294 4| 1,08E+08 | 1,08E+08 15 59709 5 3 | BovineHD0400030900 ARS-BFGL-NGS-95772
295 4| 1,08E+08 | 1,08E+08 18 65586 5 3 | BovineHD0400030900 BovineHD0400030918
296 4| 1,14E+08 | 1,14E+08 10 64453 5 3 | BovineHD0400032774 Hapmap22875-BTA-
155031

297 4| 1,14E+08 | 1,14E+08 15 88241 5 3 | BovineHD0400032774 BovineHD0400032809
298 4| 1,14E+08 | 1,14E+08 16 93738 5 3 | BovineHD0400032774 BovineHD0400032812
299 4| 1,14E+08 | 1,14E+08 17 | 100273 5 3 | BovineHD0400032774 BovineHD0400032814
300 4| 1,14E+08 | 1,14E+08 18 | 105107 5 3 | BovineHD0400032774 BovineHD0400032818
301 4| 1,14E+08 | 1,14E+08 19 | 107842 5 3 | BovineHD0400032774 BovineHD0400032820
302 4| 1,14E+08 | 1,14E+08 24 | 138028 5 3 | BovineHD0400032774 BovineHD0400032837
303 4| 1,14E+08 | 1,14E+08 15 92967 5 3 | BovineHD0400032775 BovineHD0400032812
304 4| 1,14E+08 | 1,14E+08 17 | 104336 6 4 | BovineHD0400032775 BovineHD0400032818
305 4| 1,14E+08 | 1,14E+08 13 95305 5 3 | BovineHD0400032779 BovineHD0400032814
306 4| 1,14E+08 | 1,14E+08 11 86252 5 3 | BovineHD0400032781 BovineHD0400032812
307 4| 1,14E+08 | 1,14E+08 10 83606 5 3 | BovineHD0400032783 BovineHD0400032812
308 4| 1,14E+08 | 1,14E+08 11 90141 5 3 | BovineHD0400032783 BovineHD0400032814
309 4| 1,14E+08 | 1,14E+08 12 94975 5 3 | BovineHD0400032783 BovineHD0400032818
310 4| 1,14E+08 | 1,14E+08 18 | 127896 5 3 | BovineHD0400032783 BovineHD0400032837
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311 4| 1,14E+08 | 1,14E+08 22 | 157190 5 3 | BovineHD0400032783 BovineHD0400032846
312 4| 1,14E+08 | 1,14E+08 12 89167 5 3 | BovineHD4100003281 BovineHD0400032820
313 4| 1,14E+08 | 1,14E+08 10 65519 5 3 | BovineHD0400032792 BovineHD0400032818
314 4| 1,14E+08 | 1,14E+08 20 | 136578 5 3 | Hapmap22875-BTA- BovineHD0400032851
155031
315 4| 1,14E+08 | 1,14E+08 31| 353727 5 3 | Hapmap22875-BTA- BovineHD0400032935
155031
316 4| 1,17E+08 | 1,17E+08 13 14616 5 3 | BovineHD0400034149 BovineHD0400034160
317 4| 1,17E+08 | 1,17E+08 15 17019 5 3 | BovineHD0400034149 BovineHD0400034162
318 4| 1,17E+08 | 1,17E+08 11 20421 5 3 | BovineHD0400034182 BovineHD0400034192
319 4 1,2E+08 1,2E+08 22 81864 5 3 | ARS-BFGL-NGS-119263 BovineHD0400035100
320 5 108421 982397 188 | 873977 5 3 | BovineHD0500000023 BovineHD0500000228
321 5 375030 492282 14| 117253 5 3 | BovineHD0500000070 BovineHD0500000089
322 5 375030 496857 15| 121828 5 3 | BovineHD0500000070 BovineHD0500035768
323 5| 13505687 | 13519855 10 14169 5 3 | BovineHD0500004073 BovineHD0500004083
324 5] 35251507 | 35293149 10 41643 2 1 | BovineHD0500010122 BovineHD0500010131
325 5| 36039557 | 36061007 12 21451 5 3 | BovineHD0500010334 BovineHD0500010343
326 5] 57993463 | 58154111 20 | 160649 5 3 | BovineHD0500016367 BovineHD0500016407
327 5] 57993463 | 58293514 29 | 300052 5 3 | BovineHD0500016367 BovineHD0500016429
328 5 | 57998266 | 58049635 11 51370 5 3 | BovineHD0500016368 BovineHD0500016386
329 5| 58011004 | 58137499 13 | 126496 5 3 | BovineHD0500016370 BovineHD0500016403
330 5| 58011004 | 58154111 17 | 143108 5 3 | BovineHD0500016370 BovineHD0500016407
331 5| 58011004 | 58184342 18 | 173339 5 3 | BovineHD0500016370 BovineHD0500016412
332 51 58011004 | 58241554 22 | 230551 5 3 | BovineHD0500016370 BovineHD0500016422
333 5| 58011004 | 58293514 26 | 282511 5 3 | BovineHD0500016370 BovineHD0500016429
334 5| 58136437 | 58293514 15 | 157078 5 3 | BovineHD0500016402 BovineHD0500016429
335 5| 59066551 | 59215089 13 | 148539 2 1 | BovineHD0500016609 BovineHD0500036002
336 5| 59105889 | 59215089 10| 109201 2 1 | BovineHD0500035992 BovineHD0500036002
337 5159339188 | 59627471 24 | 288284 5 3 | BovineHD0500016656 BovineHD0500016691
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338 5159421039 | 59581140 12 | 160102 2 1 | BovineHD0500016665 BovineHD0500016685
339 5159421039 | 59598727 14| 177689 2 1 | BovineHD0500016665 Hapmap26488-BTA-
164056

340 5159421039 | 59606134 15| 185096 2 1 | BovineHD0500016665 BovineHD0500016688
341 5] 59421039 | 59612173 16 | 191135 2 1 | BovineHD0500016665 BovineHD0500016689
342 5159421039 | 59619562 17 | 198524 2 1 | BovineHD0500016665 BovineHD0500016690
343 51 59421039 | 59627471 18 | 206433 1 0 | BovineHD0500016665 BovineHD0500016691
344 5| 59424861 | 59619562 16 | 194702 1 0 | BovineHD0500016666 BovineHD0500016690
345 5| 59496240 | 59619562 13| 123323 5 3 | BovineHD0500016674 BovineHD0500016690
346 51 59496240 | 59627471 14 | 131232 5 3 | BovineHD0500016674 BovineHD0500016691
347 5| 59496240 | 59642942 15| 146703 5 3 | BovineHD0500016674 BovineHD0500016693
348 5| 59496240 | 59648377 16 | 152138 5 3 | BovineHD0500016674 BovineHD0500016694
349 5| 59496240 | 59650955 17 | 154716 5 3 | BovineHD0500016674 BovineHD0500016695
350 5] 59503184 | 59627471 13| 124288 5 3 | BovineHD0500016675 BovineHD0500016691
351 5| 59503184 | 59642942 14 | 139759 5 3 | BovineHD0500016675 BovineHD0500016693
352 5| 59503184 | 59648377 15| 145194 5 3 | BovineHD0500016675 BovineHD0500016694
353 5| 59528762 | 59648377 13 | 119616 5 3 | BovineHD0500016680 BovineHD0500016694
354 5| 72691446 | 72722162 10 30717 2 1 | ARS-BFGL-NGS-88709 BovineHD0500020564
355 5| 74288348 | 74359489 21 71142 2 1 | BovineHD0500021160 BovineHD0500021183
356 5| 74390808 | 74439336 15 48529 2 1 | BovineHD0500021189 BovineHD0500021201
357 5| 75240516 | 75262931 16 22416 2 1 | BovineHD0500021410 BovineHD0500021425
358 5| 75252587 | 75262931 10 10345 2 1 | BovineHD0500021417 BovineHD0500021425
359 5| 75259542 | 75272725 10 13184 2 1 | BovineHD4100003852 BovineHD0500021429
360 51 84235131 | 84264924 10 29794 2 1 | BovineHD0500023847 BTA-74407-no-rs

361 5| 84235131 | 84268844 11 33714 2 1 | BovineHD0500023847 BovineHD0500023855
362 5199334070 | 99363073 17 29004 2 1 | BovineHD0500028366 BovineHD0500028383
363 5199336808 | 99377602 18 40795 2 1 | BovineHD0500028367 BovineHD0500028385
364 5| 1,01E+08 | 1,01E+08 11 73656 5 3 | BovineHD0500028809 BovineHD0500028829
365 5| 1,01E+08 | 1,01E+08 12 76442 5 3 | BovineHD0500028809 BovineHD0500028830
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366 5| 1,03E+08 | 1,03E+08 10 82360 1 0 | BovineHD0500029371 BovineHD0500029396
367 5| 1,03E+08 | 1,03E+08 13 90204 2 1 | BovineHD0500029371 BovineHD0500029400
368 5| 1,03E+08 | 1,03E+08 11 45677 2 1 | BovineHD0500029388 BovineHD0500029400
369 5| 1,03E+08 | 1,03E+08 13 91941 5 3 | BovineHD0500029503 BovineHD0500029515
370 5| 1,03E+08 | 1,03E+08 10 | 257436 5 3 | BovineHD0500029539 BovineHD0500029573
371 5| 1,03E+08 | 1,03E+08 13 | 315899 5 3 | BovineHD0500029539 BovineHD0500029582
372 5| 1,03E+08 | 1,03E+08 10 | 299570 5 3 | BovineHD0500029544 BovineHD0500029582
373 5| 1,13E+08 | 1,13E+08 22 80329 2 1 | BovineHD0500032619 BovineHD0500032637
374 5| 1,17E+08 | 1,17E+08 37 | 123510 2 1 | BovineHD0500033992 BovineHD0500034031
375 5| 1,17E+08 | 1,17E+08 24 73735 2 1 | BovineHD0500034001 ARS-BFGL-NGS-96175

376 5| 1,17E+08 | 1,17E+08 30 91797 2 1 | BovineHD0500034001 BovineHD0500034031
377 5| 1,17E+08 | 1,17E+08 23 71886 2 1 | BovineHD0500034002 ARS-BFGL-NGS-96175

378 5| 1,17E+08 | 1,17E+08 29 89948 2 1 | BovineHD0500034002 BovineHD0500034031
379 5| 1,17E+08 | 1,17E+08 25 65956 2 1 | BovineHD0500034007 BovineHD0500034031
380 5| 1,17E+08 | 1,17E+08 24 56927 2 1 | BovineHD0500034008 BovineHD0500034031
381 5| 1,17E+08 | 1,17E+08 14 40020 2 1 | BovineHD0500034018 BovineHD0500034031
382 5| 1,17E+08 | 1,17E+08 12 36474 2 1 | BovineHD0500034020 BovineHD0500034031
383 5| 1,17E+08 | 1,18E+08 40 | 375452 5 3 | BovineHD0500034073 BovineHD0500034159
384 5| 1,17E+08 | 1,17E+08 18 | 157898 5 3 | BovineHD0500034077 BovineHD0500034122
385 5| 1,17E+08 | 1,17E+08 22 | 180772 5 3 | BovineHD0500034077 BovineHD0500034128
386 5| 1,17E+08 | 1,17E+08 24 | 190812 1 0 | BovineHD0500034077 BovineHD0500034130
387 5| 1,17E+08 | 1,17E+08 25| 203315 5 3 | BovineHD0500034077 BovineHD0500034132
388 5| 1,17E+08 | 1,17E+08 26 | 210676 1 0 | BovineHD0500034077 BovineHD0500034134
389 5| 1,17E+08 | 1,17E+08 27 | 215984 6 4 | BovineHD0500034077 BovineHD0500036296
390 5| 1,17E+08 | 1,18E+08 31| 275744 5 3 | BovineHD0500034077 BovineHD0500034148
391 5| 1,17E+08 | 1,18E+08 36 | 304242 1 0 | BovineHD0500034077 BovineHD0500034153
392 5| 1,17E+08 | 1,18E+08 38 | 349765 5 3 | BovineHD0500034077 BovineHD0500034159
393 5| 1,17E+08 | 1,18E+08 39| 358021 5 3 | BovineHD0500034077 BovineHD0500034161
394 5| 1,17E+08 | 1,17E+08 24 | 198299 5 3 | BovineHD0500034078 BovineHD0500034132
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395 5| 1,17E+08 | 1,17E+08 16 83217 5 3 | BovineHD0500034093 BovineHD0500034122
396 5| 1,17E+08 | 1,17E+08 20 | 106091 5 3 | BovineHD0500034093 BovineHD0500034128
397 5| 1,17E+08 | 1,17E+08 25| 141303 5 3 | BovineHD0500034093 BovineHD0500036296
398 5| 1,17E+08 | 1,18E+08 26 | 167635 6 4 | BovineHD0500034093 BovineHD0500034144
399 5| 1,17E+08 | 1,18E+08 28 | 186825 5 3 | BovineHD0500034093 BovineHD0500034146
400 5| 1,17E+08 | 1,18E+08 34| 229561 1 0 | BovineHD0500034093 BovineHD0500034153
401 5| 1,17E+08 | 1,18E+08 35| 235897 5 3 | BovineHD0500034093 BovineHD0500034154
402 5| 1,17E+08 | 1,18E+08 36 | 275084 5 3 | BovineHD0500034093 BovineHD0500034159
403 5| 1,17E+08 | 1,18E+08 32 | 219997 1 0 | BovineHD0500034096 BovineHD0500034153
404 5| 1,17E+08 | 1,18E+08 13 88590 5 3 | BovineHD0500034120 BovineHD0500034144
405 5| 1,17E+08 | 1,17E+08 10 58087 5 3 | BovineHD0500034122 BovineHD0500036296
406 5| 1,17E+08 | 1,18E+08 14 | 146451 5 3 | BovineHD0500034132 BovineHD0500034159
407 5| 1,17E+08 | 1,18E+08 11 94595 1 0 | BovineHD0500036296 BovineHD0500034154
408 5| 1,17E+08 | 1,18E+08 12 | 133782 5 3 | BovineHD0500036296 BovineHD0500034159
409 5| 1,18E+08 | 1,18E+08 10 68263 1 0 | BovineHD0500034144 BovineHD0500034154
410 5| 1,18E+08 | 1,18E+08 12 | 115706 1 0 | BovineHD0500034144 BovineHD0500034161
411 5| 1,18E+08 | 1,18E+08 11 | 106757 1 0 | BovineHD0500034145 BovineHD0500034161
412 5| 1,19e+08 | 1,19E+08 91| 164056 5 3 | BovineHD0500034473 BovineHD0500034559
413 5 1,2E+08 1,2E+08 20 50222 2 1 | BovineHD0500034940 BovineHD0500034956
414 6| 3164764 | 3208493 11 43730 5 3 | BovineHD0600000791 BovineHD0600000802
415 6 | 3164764 | 3217181 12 52418 5 3 | BovineHD0600000791 BovineHD0600000803
416 6| 3164764 | 3225645 13 60882 5 3 | BovineHD0600000791 BovineHD0600000804
417 6 | 3170707 | 3208493 10 37787 5 3 | BovineHD0600000792 BovineHD0600000802
418 6 | 6502610 | 6652458 10 | 149849 5 3 | BovineHD0600001420 BovineHD0600001432
419 6 | 38415398 | 38455242 11 39845 5 3 | Hapmap23638-BTA- BovineHD0600010643
143920
420 6 | 44446202 | 44480062 10 33861 2 1 | BovineHD4100004826 BovineHD0600012151
421 6 | 86009586 | 86101702 10 92117 5 3 | BovineHD0600023640 BovineHD0600034809
422 6| 1,03E+08 | 1,04E+08 11 23884 5 BovineHD0600028802 BovineHD0600028812
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423 6| 1,03E+08 | 1,04E+08 10 20779 5 3 | BovineHD0600028804 BovineHD0600028813
424 6| 1,08E+08 | 1,09E+08 114 | 335747 2 1 | ARS-BFGL-NGS-33863 BovineHD4100005586
425 6| 1,09E+08 | 1,09E+08 12 53114 2 1 | BovineHD0600030750 BovineHD4100005587
426 6| 1,17E+08 | 1,17E+08 10 29950 5 3 | BovineHD0600033286 BovineHD0600033295
427 6| 1,19e+08 | 1,19E+08 23 32624 2 1 | BovineHD0600034140 BovineHD0600034163
428 7| 2594859 | 2646809 17 51951 2 1 | BovineHD0700000703 BovineHD0700000718
429 7 | 6569064 | 6599373 18 30310 2 1 | BovineHD0700001918 BovineHD0700001935
430 7| 6604091 | 6690607 35 86517 2 1 | BovineHD0700001936 BovineHD0700001970
431 7 | 6644338 | 6669157 11 24820 2 1 | BovineHD0700001955 Hapmap59438-
rs29012637

432 7| 6644338 | 6718398 22 74061 2 1 | BovineHD0700001955 BovineHD0700001976
433 7| 6645354 | 6702053 17 56700 2 1 | BovineHD0700001956 BovineHD0700033493
434 7| 6657788 | 6698584 12 40797 2 1 | BovineHD0700001960 ARS-BFGL-NGS-10823
435 7| 6657788 | 6718398 17 60611 2 1 | BovineHD0700001960 BovineHD0700001976
436 7| 7798579 | 7826979 10 28401 2 1 | BovineHD0700001977 BovineHD0700001986
437 7| 7798579 | 7832751 16 34173 2 1 | BovineHD0700001977 BovineHD0700001992
438 7| 7798579 | 7845456 19 46878 2 1 | BovineHD0700001977 BovineHD0700001996
439 7| 7798579 | 7875612 32 77034 5 3 | BovineHD0700001977 ARS-BFGL-NGS-100448
440 7| 7809288 | 7941613 48 | 132326 2 1 | BovineHD0700001979 BovineHD0700002022
441 7| 7813197 | 7832751 14 19555 2 1 | BovineHD0700001980 BovineHD0700001992
442 7| 7813197 | 7850410 19 37214 2 1 | BovineHD0700001980 ARS-BFGL-NGS-119130
443 7| 7813197 | 7868599 28 55403 2 1 | BovineHD0700001980 BovineHD0700002006
444 7| 7813197 | 7886713 33 73517 2 1 | BovineHD0700001980 BovineHD0700002010
445 7| 7816102 | 7865891 25 49790 2 1 | BovineHD0700001981 BovineHD0700002004
446 7| 7820308 | 7832751 12 12444 2 1 | BovineHD0700001982 BovineHD0700001992
447 7 | 7820308 | 7845456 15 25149 2 1 | BovineHD0700001982 BovineHD0700001996
448 7| 7820308 | 7850410 17 30103 2 1 | BovineHD0700001982 ARS-BFGL-NGS-119130
449 7| 7820308 | 7865891 24 45584 2 1 | BovineHD0700001982 BovineHD0700002004
450 7| 7820308 | 7868599 26 48292 2 1 | BovineHD0700001982 BovineHD0700002006
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451 7| 7820308 | 7883272 30 62965 2 1 | BovineHD0700001982 BovineHD0700002009
452 7| 7842228 | 7883272 17 41045 2 1 | BovineHD0700001994 BovineHD0700002009
453 7| 7845456 | 7883272 16 37817 2 1 | BovineHD0700001996 BovineHD0700002009
454 7| 7868599 | 7941613 20 73015 2 1 | BovineHD0700002006 BovineHD0700002022
455 7| 9409927 | 9504448 10 94522 5 3 | BovineHD0700002448 BovineHD0700002471
456 7| 9771150 | 9982310 11| 211161 5 3 | BovineHD0700002547 Hapmap33378-BTA-
153539

457 7| 9873696 | 10005283 10 | 131588 5 3 | BovineHD0700002587 BovineHD0700033515
458 7 | 9873696 | 10095791 17 | 222096 5 3 | BovineHD0700002587 BovineHD0700002647
459 7 | 10044994 | 10137032 16 92039 2 1 | BovineHD0700002633 BovineHD0700002660
460 7 | 10044994 | 10142297 17 97304 2 1 | BovineHD0700002633 BovineHD0700032920
461 7 | 10044994 | 10144881 18 99888 1 0 | BovineHD0700002633 BovineHD0700002662
462 7 | 10065842 | 10120212 13 54371 2 1 | BovineHD0700002636 BovineHD0700002655
463 7 | 10065842 | 10137032 15 71191 2 1 | BovineHD0700002636 BovineHD0700002660
464 7 | 10065842 | 10142297 16 76456 2 1 | BovineHD0700002636 BovineHD0700032920
465 7 | 10065842 | 10144881 17 79040 2 1 | BovineHD0700002636 BovineHD0700002662
466 7 | 10065842 | 10150703 18 84862 2 1 | BovineHD0700002636 BovineHD0700002664
467 7 | 10072628 | 10144881 15 72254 2 1 | BovineHD0700002640 BovineHD0700002662
468 7 | 10087455 | 10144881 14 57427 2 1 | BovineHD0700033518 BovineHD0700002662
469 7 | 10095791 | 10137032 10 41242 2 1 | BovineHD0700002647 BovineHD0700002660
470 7 | 10095791 | 10142297 11 46507 2 1 | BovineHD0700002647 BovineHD0700032920
471 7 | 10095791 | 10144881 12 49091 2 1 | BovineHD0700002647 BovineHD0700002662
472 7 | 10095791 | 10150703 13 54913 2 1 | BovineHD0700002647 BovineHD0700002664
473 7 | 10098448 | 10142297 10 43850 2 1 | BovineHD0700002648 BovineHD0700032920
474 7 | 10099512 | 10144881 10 45370 2 1 | BovineHD0700002649 BovineHD0700002662
475 7 | 10826539 | 10854992 11 28454 2 1 | BovineHD0700002818 BovineHD0700002832
476 7 | 10826539 | 10859318 12 32780 2 1 | BovineHD0700002818 BovineHD0700002835
477 7 | 10826539 | 10864906 14 38368 2 1 | BovineHD0700002818 BovineHD0700002839
478 7 | 10826539 | 10867506 15 40968 2 1 | BovineHD0700002818 BovineHD0700002840
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479 7 | 10835967 | 10859318 11 23352 2 1 | ARS-BFGL-NGS-20506 BovineHD0700002835
480 7 | 10835967 | 10864906 13 28940 2 1 | ARS-BFGL-NGS-20506 BovineHD0700002839
481 7 | 10835967 | 10867506 14 31540 2 1 | ARS-BFGL-NGS-20506 BovineHD0700002840
482 7 | 10835967 | 10874375 15 38409 1 0 | ARS-BFGL-NGS-20506 BovineHD0700032936
483 7 | 10839763 | 10859318 10 19556 2 1 | BovineHD0700002821 BovineHD0700002835
484 7 | 10839763 | 10864906 12 25144 2 1 | BovineHD0700002821 BovineHD0700002839
485 7 | 10839763 | 10867506 13 27744 2 1 | BovineHD0700002821 BovineHD0700002840
486 7| 11229902 | 11555132 41| 325231 5 3 | BovineHD0700002955 BovineHD0700003046
487 7 | 11247242 | 11278361 11 31120 5 3 | BovineHD0700002965 BovineHD0700002981
488 7 | 11247242 | 11282468 13 35227 5 3 | BovineHD0700002965 BovineHD0700002985
489 7 | 11247242 | 11437899 23 | 190658 5 3 | BovineHD0700002965 BovineHD0700003024
490 7 | 11247242 | 11954559 43 | 707318 5 3 | BovineHD0700002965 BovineHD0700033573
491 7 | 11426899 | 11856315 19 | 429417 5 3 | BovineHD0700003021 BovineHD0700003098
492 7 | 11819446 | 12057433 13| 237988 5 3 | BovineHD0700003090 BovineHD0700003141
493 7 | 14793990 | 14854328 10 60339 5 3 | BovineHD0700004013 BovineHD0700004025
494 7 | 14806354 | 14869853 15 63500 5 3 | BovineHD0700004015 BovineHD0700004031
495 7 | 14812796 | 14869853 14 57058 5 3 | BovineHD0700004016 BovineHD0700004031
496 7 | 14812796 | 14872712 15 59917 5 3 | BovineHD0700004016 BovineHD0700004032
497 7 | 14812796 | 14875408 18 62613 5 3 | BovineHD0700004016 BovineHD0700004035
498 7 | 14838591 | 14875408 14 36818 5 3 | BovineHD0700004021 BovineHD0700004035
499 7 | 15147652 | 15178739 10 31088 5 3 | BovineHD0700004138 BovineHD0700004147
500 7 | 16801933 | 16826853 14 24921 2 1 | BovineHD0700004689 BovineHD0700004699
501 7 | 21249976 | 21293127 11 43152 2 1 | ARS-BFGL-NGS-464 BovineHD0700005884
502 7 | 22243143 | 22415880 38 | 172738 2 1 | BovineHD0700006132 BovineHD4100005833
503 7 | 22297518 | 22356706 21 59189 2 1 | BovineHD0700006146 BovineHD0700006166
504 7 | 22311661 | 22415880 20 | 104220 2 1 | BovineHD0700006149 BovineHD4100005833
505 7 | 22311661 | 22418258 21| 106598 2 1 | BovineHD0700006149 BovineHD0700006179
506 7 | 22317180 | 22356706 16 39527 2 1 | BovineHD0700006150 BovineHD0700006166
507 7 | 22317180 | 22415880 19 98701 2 1 | BovineHD0700006150 BovineHD4100005833
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508 7| 22317180 | 22418258 20 | 101079 2 1 | BovineHD0700006150 BovineHD0700006179
509 7 | 22321927 | 22356706 15 34780 2 1 | BovineHD0700006151 BovineHD0700006166
510 7 | 22342603 | 22415880 12 73278 2 1 | BovineHD0700006159 BovineHD4100005833
511 7 | 28968161 | 28982348 10 14188 5 3 | BovineHD0700008169 BovineHD0700008177
512 7 | 42736530 | 42788788 10 52259 1 0 | BovineHD0700012437 ARS-BFGL-NGS-23938

513 7 | 42736530 | 42845260 22 | 108731 2 1 | BovineHD0700012437 BTB-01207246

514 7 | 42736530 | 42861486 27 | 124957 2 1 | BovineHD0700012437 BovineHD0700012465
515 7 | 42759373 | 42845260 18 85888 2 1 | BovineHD0700012443 BTB-01207246

516 7 | 42759373 | 42861486 23 | 102114 2 1 | BovineHD0700012443 BovineHD0700012465
517 7 | 42794656 | 42861486 17 66831 2 1 | BovineHD0700012450 BovineHD0700012465
518 7 | 42829437 | 42861486 10 32050 2 1 | BovineHD0700012456 BovineHD0700012465
519 7 | 42945525 | 42990644 12 45120 2 1 | BovineHD0700012473 BovineHD0700012482
520 7 | 42945525 | 43011998 17 66474 2 1 | BovineHD0700012473 BovineHD0700012486
521 7 | 42945525 | 43020066 18 74542 2 1 | BovineHD0700012473 BovineHD0700012487
522 7 | 42945525 | 43047345 25| 101821 2 1 | BovineHD0700012473 BovineHD0700012494
523 7 | 42945525 | 43059674 27 | 114150 2 1 | BovineHD0700012473 BovineHD0700012496
524 7 | 42945525 | 43084505 31| 138981 2 1 | BovineHD0700012473 BovineHD0700012503
525 7 | 42945525 | 43087430 32| 141906 2 1 | BovineHD0700012473 BovineHD0700012504
526 7 | 42945525 | 43097791 34 | 152267 2 1 | BovineHD0700012473 ARS-BFGL-NGS-101873
527 7 | 43077701 | 43314609 67 | 236909 2 1 | BovineHD0700012500 BovineHD0700012564
528 7 | 43077701 | 43327411 68 | 249711 2 1 | BovineHD0700012500 BovineHD0700012566
529 7 | 43077701 | 43330896 69 | 253196 2 1 | BovineHD0700012500 BovineHD0700012567
530 7 | 43077701 | 43334237 70 | 256537 2 1 | BovineHD0700012500 BovineHD0700012568
531 7 | 43077701 | 43348310 75| 270610 2 1 | BovineHD0700012500 BovineHD0700033035
532 7 | 43077701 | 43353211 76 | 275511 2 1 | BovineHD0700012500 BovineHD0700012573
533 7 | 43084505 | 43327411 65 | 242907 2 1 | BovineHD0700012503 BovineHD0700012566
534 7 | 43093690 | 43314609 62 | 220920 2 1 | BovineHD0700012505 BovineHD0700012564
535 7 | 43093690 | 43330896 64 | 237207 2 1 | BovineHD0700012505 BovineHD0700012567
536 7 | 43093690 | 43348310 70 | 254621 2 1 | BovineHD0700012505 BovineHD0700033035
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537 7 | 43097791 | 43330896 63 | 233106 2 1 | ARS-BFGL-NGS-101873 BovineHD0700012567
538 7 | 43097791 | 43353211 70 | 255421 2 1 | ARS-BFGL-NGS-101873 BovineHD0700012573
539 7 | 43104370 | 43314609 59 | 210240 2 1 | BovineHD0700012507 BovineHD0700012564
540 7 | 43104370 | 43334237 62 | 229868 2 1 | BovineHD0700012507 BovineHD0700012568
541 7 | 43105644 | 43330896 60 | 225253 2 1 | BovineHD0700012509 BovineHD0700012567
542 7 | 43135873 | 43348310 58 | 212438 2 1 | BovineHD0700012517 BovineHD0700033035
543 7 | 43135873 | 43353211 59 | 217339 2 1 | BovineHD0700012517 BovineHD0700012573
544 7 | 43613957 | 43670208 10 56252 2 1 | BovineHD0700012636 BovineHD0700012645
545 7 | 43616586 | 43685994 11 69409 2 1 | BovineHD0700012637 BovineHD0700012647
546 7 | 43759207 | 43766370 11 7164 5 3 | BovineHD0700012679 BovineHD0700012688
547 7 | 53001042 | 53051556 11 50515 2 1 | BovineHD0700015264 BovineHD0700015275
548 7 | 53949585 | 53977311 18 27727 2 1 | BovineHD0700015570 BovineHD0700015589
549 7 | 53949585 | 53978290 19 28706 2 1 | BovineHD0700015570 BovineHD0700015590
550 7 | 53949585 | 53979659 20 30075 2 1 | BovineHD0700015570 BovineHD0700015591
551 7 | 54839973 | 54911407 11 71435 5 3 | BovineHD0700033768 BovineHD0700033771
552 7 | 63979672 | 64013986 10 34315 2 1 | BovineHD0700018502 BovineHD0700018512
553 7 | 64177866 | 64212232 13 34367 5 3 | BovineHD0700018574 BovineHD0700018586
554 7 | 64180062 | 64201605 10 21544 5 3 | BovineHD0700018575 BovineHD0700018584
555 7 | 70171046 | 70267774 15 96729 5 3 | BovineHD0700020607 BovineHD0700020630
556 7 | 70175641 | 70241431 10 65791 5 3 | BovineHD0700020609 BovineHD0700020625
557 7 | 70175641 | 70267774 13 92134 5 3 | BovineHD0700020609 BovineHD0700020630
558 7 | 70175641 | 70283070 14 | 107430 5 3 | BovineHD0700020609 BovineHD0700020635
559 7 | 70178506 | 70267774 12 89269 5 3 | BovineHD0700020610 BovineHD0700020630
560 7 | 70191120 | 70267774 11 76655 5 3 | BovineHD0700020613 BovineHD0700020630
561 7 | 70191120 | 70283070 12 91951 5 3 | BovineHD0700020613 BovineHD0700020635
562 7 | 70553013 | 70611040 10 58028 5 3 | BovineHD0700020749 BovineHD0700020770
563 7 | 70565654 | 70652269 22 86616 5 3 | BovineHD0700020754 BovineHD0700033839
564 7 | 70565654 | 70735525 31| 169872 5 3 | BovineHD0700020754 BovineHD0700033126
565 7 | 70586211 | 70652269 19 66059 5 3 | BovineHD0700033837 BovineHD0700033839
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566 7 | 70586211 | 70802962 38| 216752 5 3 | BovineHD0700033837 BovineHD0700020837
567 7 | 70638297 | 70802962 23 | 164666 5 3 | BovineHD0700020784 BovineHD0700020837
568 7 | 70724676 | 70802962 12 78287 5 3 | BovineHD0700020814 BovineHD0700020837
569 7 | 70724676 | 70804701 13 80026 5 3 | BovineHD0700020814 BTA-27273-no-rs

570 7 | 87556048 | 87612652 11 56605 5 3 | Hapmap44668-BTA- BovineHD0700025670

119022

571 7 | 88273984 | 88298220 10 24237 2 1 | BovineHD0700025843 BovineHD0700025851
572 8 834934 877078 20 42145 2 1 | BovineHD0800000270 BovineHD0800000291
573 8 861235 883675 13 22441 2 1 | BovineHD0800000281 BovineHD0800000295
574 8| 1817817 | 1857731 12 39915 5 3 | BovineHD0800000619 BovineHD0800033550
575 8| 1829372 | 1860542 10 31171 5 3 | BovineHD0800000622 BovineHD0800000631
576 8 | 12983574 | 13027664 18 44091 2 1 | BovineHD0800004148 BovineHD0800004164
577 8 | 22687105 | 22810759 13| 123655 5 3 | BovineHD0800033617 BovineHD0800006840
578 8 | 22717626 | 22810759 11 93134 5 3 | BovineHD0800006827 BovineHD0800006840
579 8 | 22973761 | 23064504 13 90744 5 3 | BovineHD0800033624 BovineHD0800006913
580 8 | 29920981 | 30015545 30 94565 2 1 | BovineHD0O800009080 BovineHD0800009110
581 8 | 29939592 | 29981679 18 42088 2 1 | BovineHD0800009085 BovineHD0800009101
582 8 | 30079403 | 30116226 15 36824 2 1 | BovineHD0800009138 BovineHD0800009150
583 8 | 31103200 | 31142523 20 39324 2 1 | BovineHD0800009418 BovineHD0800033197
584 8 | 31103951 | 31142523 19 38573 2 1 | BovineHD0800009419 BovineHD0800033197
585 8 | 35297412 | 35326637 13 29226 2 1 | BovineHD0800010484 BovineHD0800010496
586 8 | 35300179 | 35323628 10 23450 2 1 | BovineHD0800010486 BovineHD0800010495
587 8 | 35300179 | 35326637 11 26459 2 1 | BovineHD0800010486 BovineHD0800010496
588 8 | 38344313 | 38476077 31| 131765 5 3 | BovineHD0800011439 BTB-00342600

589 8 | 38347485 | 38469716 27 | 122232 5 3 | BovineHD0800011440 BovineHD0800011465
590 8 | 38356510 | 38476077 28 | 119568 5 3 | BovineHD0800011442 BTB-00342600

591 8 | 38356510 | 38513257 36 | 156748 5 3 | BovineHD0800011442 BovineHD0800011476
592 8 | 38356510 | 38537300 42 | 180791 5 3 | BovineHD0800011442 BovineHD0800011481
593 8 | 38356510 | 38543241 44 | 186732 5 3 | BovineHD0800011442 BovineHD0800011483
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594 8 | 38367620 | 38490866 28 | 123247 5 3 | BovineHD0800011445 BovineHD0800011471
595 8 | 38367620 | 38531838 38 | 164219 5 3 | BovineHD0800011445 BovineHD0800011480
596 8 | 38367620 | 38537300 39| 169681 5 3 | BovineHD0800011445 BovineHD0800011481
597 8 | 38367620 | 38543241 41 | 175622 5 3 | BovineHD0800011445 BovineHD0800011483
598 8 | 38389026 | 38537300 34 | 148275 5 3 | BovineHD0800011449 BovineHD0800011481
599 8 | 38401146 | 38531838 31| 130693 5 3 | BovineHD0800011451 BovineHD0800011480
600 8 | 38401146 | 38537300 32| 136155 5 3 | BovineHD0800011451 BovineHD0800011481
601 8 | 38412970 | 38537300 30| 124331 5 3 | BovineHD0800011453 BovineHD0800011481
602 8 | 38429864 | 38537300 26 | 107437 5 3 | BovineHD0800011457 BovineHD0800011481
603 8 | 38476077 | 38528193 12 52117 5 3 | BTB-00342600 BovineHD0800011478
604 8 | 39974754 | 39995181 11 20428 2 1 | BovineHD0800011821 ARS-BFGL-NGS-54331
605 8 | 44044445 | 44070260 12 25816 2 1 | BovineHD0800013147 BovineHD0800013159
606 8 | 44044445 | 44078782 17 34338 2 1 | BovineHD0800013147 BovineHD0800013163
607 8 | 44802409 | 44833334 11 30926 2 1 | BovineHD0800013373 BovineHD0800013383
608 8 | 46891003 | 46916455 11 25453 2 1 | BovineHD0800014030 BovineHD0800014038
609 8 | 46893088 | 46916455 10 23368 2 1 | BovineHD0800014031 BovineHD0800014038
610 8 | 46893088 | 46920756 11 27669 2 1 | BovineHD0800014031 BovineHD0800014039
611 8 | 46893088 | 46925080 12 31993 2 1 | BovineHD0800014031 BovineHD0800014040
612 8 | 46893088 | 46940217 16 47130 2 1 | BovineHD0800014031 BovineHD0800014044
613 8 | 47077565 | 47106702 16 29138 2 1 | BovineHD0800014089 BovineHD0800014102
614 8 | 54376152 | 54429697 15 53546 2 1 | BovineHD0800016377 BovineHD0800016390
615 8 | 54376152 | 54433135 16 56984 2 1 | BovineHD0800016377 BovineHD0800016391
616 8 | 54376152 | 54435508 17 59357 1 0 | BovineHD0800016377 BovineHD0800016392
617 8 | 54394082 | 54433135 12 39054 2 1 | BovineHD0800016381 BovineHD0800016391
618 8 | 54394082 | 54435508 13 41427 2 1 | BovineHD0800016381 BovineHD0800016392
619 8 | 59743649 | 59783560 17 39912 2 1 | BovineHD0800017825 BovineHD0800017839
620 8 | 65321429 | 65346903 12 25475 2 1 | BovineHD0800019550 BovineHD0800019560
621 8 | 65899587 | 65989352 36 89766 5 3 | BovineHD0800019727 BovineHD0800019780
622 8 | 65969365 | 65989352 10 19988 5 3 | BovineHD0800019770 BovineHD0800019780
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623 8 | 65969365 | 66150157 44 | 180793 5 3 | BovineHD0800019770 BovineHD0800019845
624 8 | 66051984 | 66121965 12 69982 5 3 | BovineHD0800019805 BovineHD0800019826
625 8 | 66103086 | 66150157 14 47072 5 3 | BovineHD0800033266 BovineHD0800019845
626 8 | 66106465 | 66150157 13 43693 5 3 | BovineHD0800019823 BovineHD0800019845
627 8 | 66113294 | 66150157 12 36864 5 3 | BovineHD0800019824 BovineHD0800019845
628 8 | 66113294 | 66158103 14 44810 5 3 | BovineHD0800019824 BovineHD0800019849
629 8 | 76530816 | 76610143 17 79328 2 1 | ARS-BFGL-NGS-89010 BovineHD0800022971
630 8 | 76562256 | 76610143 12 47888 2 1 | BovineHD0800022961 BovineHD0800022971
631 8 | 82933545 | 83004091 27 70547 2 1 | BovineHD4100006964 BovineHD0800024723
632 8 | 84896726 | 84960505 11 63780 5 3 | BTB-00362651 BovineHD0800025240
633 8 | 86319658 | 86342216 13 22559 2 1 | BovineHD0800025619 BovineHD0800025632
634 8 | 88011367 | 88087326 22 75960 2 1 | BovineHD0800026110 BovineHD0800026129
635 8 | 88030446 | 88087326 16 56881 2 1 | BTB-00363889 BovineHD0800026129
636 8 | 95793143 | 95953799 13 | 160657 5 3 | BovineHD0800028322 BovineHD0800028357
637 8 | 96143986 | 96173001 10 29016 2 1 | BovineHD0800028402 BovineHD0800028412
638 8 | 96143986 | 96181815 11 37830 2 1 | BovineHD0800028402 BovineHD0800028413
639 8 | 98684344 | 98727434 13 43091 2 1 | BovineHD0800029158 BovineHD0800029169
640 8| 1,04E+08 | 1,04E+08 32| 119952 2 1 | BovineHD0800030922 BovineHD0800030955
641 8| 1,04E+08 | 1,04E+08 24 88132 2 1 | BovineHD0800030924 BovineHD0800030948
642 8| 1,04E+08 | 1,04E+08 27 93829 2 1 | BovineHD0800030924 BTA-82403-no-rs

643 8 | 1,04E+08 | 1,04E+08 29 | 108423 2 1 | BovineHD0800030924 BovineHD0800030954
644 8| 1,04E+08 | 1,04E+08 30 | 116410 2 1 | BovineHD0800030924 BovineHD0800030955
645 8 | 1,04E+08 | 1,04E+08 23 85135 2 1 | BovineHD0800030925 BovineHD0800030948
646 8| 1,04E+08 | 1,04E+08 24 87504 2 1 | BovineHD0800030925 BovineHD0800030949
647 8| 1,04E+08 | 1,04E+08 26 90832 2 1 | BovineHD0800030925 BTA-82403-no-rs

648 8| 1,04E+08 | 1,04E+08 27 | 101585 2 1 | BovineHD0800030925 BovineHD0800030953
649 8| 1,04E+08 | 1,04E+08 28 | 105426 2 1 | BovineHD0800030925 BovineHD0800030954
650 8| 1,04E+08 | 1,04E+08 29 | 113413 2 1 | BovineHD0800030925 BovineHD0800030955
651 8| 1,04E+08 | 1,04E+08 22 79065 2 1 | BovineHD0800030926 BovineHD0800030948
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652 8| 1,04E+08 | 1,04E+08 25 84762 2 1 | BovineHD0800030926 BTA-82403-no-rs
653 8| 1,04E+08 | 1,04E+08 26 95515 2 1 | BovineHD0800030926 BovineHD0800030953
654 8| 1,04E+08 | 1,04E+08 27 99356 2 1 | BovineHD0800030926 BovineHD0800030954
655 8| 1,04E+08 | 1,04E+08 28 | 107343 2 1 | BovineHD0800030926 BovineHD0800030955
656 8| 1,04E+08 | 1,04E+08 18 60860 2 1 | BovineHD0800030931 BovineHD0800030948
657 8| 1,04E+08 | 1,04E+08 21 66557 2 1 | BovineHD0800030931 BTA-82403-no-rs
658 8| 1,04E+08 | 1,04E+08 23 81151 2 1 | BovineHD0800030931 BovineHD0800030954
659 8| 1,04E+08 | 1,04E+08 24 89138 2 1 | BovineHD0800030931 BovineHD0800030955
660 8| 1,04E+08 | 1,04E+08 21 71094 2 1 | BovineHD0800030933 BovineHD0800030954
661 8| 1,04E+08 | 1,04E+08 17 32972 2 1 | BovineHD0800031111 BovineHD0800031128
662 9| 1396924 | 1721741 69 | 324818 2 1 | BovineHD0900000276 BovineHD0900000339
663 9 | 15284898 | 15435058 54 | 150161 5 3 | BovineHD0900004032 BovineHD0900004083
664 9 | 15306379 | 15405601 40 99223 5 3 | BovineHD0900004037 BovineHD0900004074
665 9 | 15306379 | 15438076 52| 131698 5 3 | BovineHD0900004037 BovineHD0900004086
666 9 | 15306379 | 15440446 54 | 134068 5 3 | BovineHD0900004037 BTB-01576268
667 9 | 15306379 | 15465760 61 | 159382 5 3 | BovineHD0900004037 Hapmap54560-
rs29009707
668 9 | 15306379 | 15469154 62 | 162776 5 3 | BovineHD0900004037 BovineHD0900004094
669 9 | 15306379 | 15484924 67 | 178546 5 3 | BovineHD0900004037 BovineHD0900004100
670 9 | 15306379 | 15491060 68 | 184682 5 3 | BovineHD0900004037 BovineHD0900004101
671 9 | 15306379 | 15497971 69 | 191593 5 3 | BovineHD0900004037 BovineHD0900004102
672 9 | 15306379 | 15564406 82 | 258028 5 3 | BovineHD0900004037 BovineHD0900004117
673 9 | 15309011 | 15336478 15 27468 5 3 | BovineHD0900004038 BovineHD0900004051
674 9 | 15309011 | 15438076 51| 129066 5 3 | BovineHD0900004038 BovineHD0900004086
675 9 | 15309011 | 15440446 53 | 131436 5 3 | BovineHD0900004038 BTB-01576268
676 9 | 15309011 | 15469154 61| 160144 5 3 | BovineHD0900004038 BovineHD0900004094
677 9 | 15309011 | 15480911 65| 171901 5 3 | BovineHD0900004038 BovineHD0900004099
678 9 | 15309011 | 15484924 66 | 175914 5 3 | BovineHD0900004038 BovineHD0900004100
679 9 | 15309011 | 15491060 67 | 182050 5 3 | BovineHD0900004038 BovineHD0900004101
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680 9 | 15310749 | 15480911 64 | 170163 5 3 | BovineHD0900004039 BovineHD0900004099
681 9 | 15312075 | 15469154 59 | 157080 5 3 | BovineHD0900004040 BovineHD0900004094
682 9 | 15312075 | 15560340 78 | 248266 5 3 | BovineHD0900004040 BovineHD0900004116
683 9 | 15350288 | 15425502 27 75215 5 3 | BovineHD0900004054 BovineHD0900004080
684 9 | 15382753 | 15405601 10 22849 5 3 | BovineHD0900004066 BovineHD0900004074
685 9 | 15386872 | 15438076 20 51205 5 3 | BovineHD0900004068 BovineHD0900004086
686 9 | 15401468 | 15469154 26 67687 5 3 | BovineHD4100007244 BovineHD0900004094
687 9 | 16413696 | 16914316 164 | 500621 5 3 | BovineHD0900004418 BovineHD0900004574
688 9 | 16416954 | 16914316 161 | 497363 5 3 | BovineHD0900004420 BovineHD0900004574
689 9 | 16416954 | 16918481 163 | 501528 5 3 | BovineHD0900004420 BovineHD0900004576
690 9 | 16418828 | 16867238 142 | 448411 5 3 | BovineHD0900004421 BovineHD0900004557
691 9 | 16418828 | 16871749 143 | 452922 5 3 | BovineHD0900004421 BovineHD0900004558
692 9| 16418828 | 16873161 144 | 454334 5 3 | BovineHD0900004421 BovineHD0900004559
693 9 | 16418828 | 16914316 160 | 495489 5 3 | BovineHD0900004421 BovineHD0900004574
694 9 | 16420855 | 16914316 159 | 493462 5 3 | BovineHD0900004422 BovineHD0900004574
695 9 | 16420855 | 16918481 161 | 497627 5 3 | BovineHD0900004422 BovineHD0900004576
696 9 | 16420855 | 16924662 164 | 503808 5 3 | BovineHD0900004422 BovineHD0900004579
697 9 | 16420855 | 16930983 166 | 510129 5 3 | BovineHD0900004422 BovineHD0900004581
698 9 | 16424135 | 16736271 93 | 312137 6 4 | BovineHD0900004424 BovineHD0900004516
699 9 | 16424135 | 16913658 156 | 489524 5 3 | BovineHD0900004424 BovineHD0900004573
700 9 | 16424135 | 16914316 157 | 490182 5 3 | BovineHD0900004424 BovineHD0900004574
701 9 | 16424135 | 16918481 159 | 494347 5 3 | BovineHD0900004424 BovineHD0900004576
702 9 | 16424135 | 16920467 160 | 496333 5 3 | BovineHD0900004424 BovineHD0900004577
703 9 | 16424135 | 16924662 162 | 500528 5 3 | BovineHD0900004424 BovineHD0900004579
704 9 | 16426702 | 16913658 154 | 486957 5 3 | BovineHD0900004426 BovineHD0900004573
705 9 | 16426702 | 16914316 155 | 487615 5 3 | BovineHD0900004426 BovineHD0900004574
706 9 | 16426702 | 16918481 157 | 491780 5 3 | BovineHD0900004426 BovineHD0900004576
707 9 | 16737958 | 16914316 64 | 176359 5 3 | BovineHD0900004517 BovineHD0900004574
708 9 | 28195131 | 28213069 13 17939 2 1 | BovineHD0900007608 BovineHD0900007617
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709 9 | 31107969 | 31122388 10 14420 2 1 | BovineHD0900008445 BovineHD0900008453
710 9 | 39338543 | 39373700 11 35158 2 1 | BovineHD0900010964 BovineHD0900010973
711 9 | 44351018 | 44433799 25 82782 2 1 | BovineHD0900012323 BovineHD0900012350
712 9 | 64957607 | 65136204 43 | 178598 2 1 | BovineHD0900017835 BovineHD0900017880
713 9 | 64957607 | 65147304 47 | 189698 2 1 | BovineHD0900017835 BovineHD4100007527
714 9 | 70048837 | 70126195 32 77359 2 1 | BovineHD0900019368 BovineHD0900019400
715 9 | 70072826 | 70126195 25 53370 2 1 | BovineHD0900019375 BovineHD0900019400
716 9 | 70074164 | 70126195 24 52032 2 1 | BovineHD0900019376 BovineHD0900019400
717 9 | 71586588 | 71708405 18 | 121818 5 3 | BovineHD0900019844 BovineHD0900019892
718 9 | 71601685 | 71675033 11 73349 5 3 | BovineHD0900019854 BovineHD0900019884
719 9 | 71608476 | 71675033 10 66558 5 3 | BovineHD0900019858 BovineHD0900019884
720 9 | 80301752 | 80357664 11 55913 2 1 | BovineHD0900022283 BovineHD0900022294
721 9 | 81362573 | 81394490 19 31918 2 1 | BovineHD0900022615 BovineHD0900022632
722 9 | 81362573 | 81412832 32 50260 2 1 | BovineHD0900022615 BovineHD0900022644
723 9| 91637171 | 91708474 20 71304 2 1 | BovineHD0900025863 BovineHD0900025882
724 9 | 94813853 | 94847446 11 33594 2 1 | BovineHD0900026881 BovineHD0900026890
725 9 | 94813853 | 94850482 12 36630 2 1 | BovineHD0900026881 BovineHD0900026891
726 9 | 94821392 | 94850482 10 29091 2 1 | BovineHD0900026883 BovineHD0900026891
727 9 | 94821392 | 94853620 11 32229 2 1 | BovineHD0900026883 BovineHD0900026892
728 9 | 94821392 | 94901347 21 79956 2 1 | BovineHD0900026883 BovineHD0900026903
729 9 | 94828723 | 94901347 19 72625 2 1 | BovineHD0900026884 BovineHD0900026903
730 9 | 94828723 | 94911366 23 82644 2 1 | BovineHD0900026884 BovineHD0900026908
731 9 1E+08 1E+08 16 49558 2 1 | BovineHD0900029093 BovineHD0900029108
732 9| 1,01E+08 | 1,01E+08 11 14641 2 1 | BovineHD0900029322 BovineHD0900029332
733 9| 1,05E+08 | 1,05E+08 10 35367 2 1 | Hapmap40387-BTA- BovineHD0900030822
107848
734 10| 1513505 | 1573751 14 60247 2 1 | BovineHD1000000438 BovineHD1000000451
735 10 | 11960722 | 11998905 17 38184 2 1 | BovineHD1000004046 ARS-BFGL-NGS-28939
736 10 | 11964812 | 12001586 17 36775 BovineHD1000004048 BovineHD1000004062
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737 10 | 22386910 | 22919982 49 | 533073 5 3 | BovineHD1000007278 BovineHD1000007494
738 10 | 22393827 | 23160598 67 | 766772 5 3 | BovineHD1000007280 BovineHD1000007621
739 10 | 22492853 | 23160598 52| 667746 5 3 | BovineHD1000007338 BovineHD1000007621
740 10 | 22499625 | 23074077 43 | 574453 5 3 | BovineHD1000007340 BovineHD1000007580
741 10 | 22499625 | 23135553 48 | 635929 5 3 | BovineHD1000007340 BovineHD1000007609
742 10 | 22499625 | 23222741 57 | 723117 5 3 | BovineHD1000007340 BovineHD1000007632
743 10 | 22499625 | 23543330 67 | 1043706 5 3 | BovineHD1000007340 BovineHD1000007717
744 10 | 22499625 | 23764200 77 | 1264576 5 3 | BovineHD1000007340 BovineHD1000031215
745 10 | 22512596 | 22919982 31| 407387 5 3 | BovineHD1000007348 BovineHD1000007494
746 10 | 22512596 | 23135553 47 | 622958 5 3 | BovineHD1000007348 BovineHD1000007609
747 10 | 22512596 | 23222741 56 | 710146 5 3 | BovineHD1000007348 BovineHD1000007632
748 10 | 22512596 | 23764200 76 | 1251605 5 3 | BovineHD1000007348 BovineHD1000031215
749 10 | 22637908 | 22773498 10 | 135591 5 3 | BovineHD1000007390 BovineHD1000030557
750 10 | 22637908 | 22779817 11| 141910 5 3 | BovineHD1000007390 BovineHD1000007439
751 10 | 22637908 | 22808665 12 | 170758 5 3 | BovineHD1000007390 BovineHD1000031193
752 10 | 22637908 | 23160598 48 | 522691 5 3 | BovineHD1000007390 BovineHD1000007621
753 10 | 22637908 | 23222741 54 | 584834 5 3 | BovineHD1000007390 BovineHD1000007632
754 10 | 22637908 | 23537520 61| 899613 5 3 | BovineHD1000007390 BovineHD1000007712
755 10 | 22637908 | 23764200 74 | 1126293 5 3 | BovineHD1000007390 BovineHD1000031215
756 10 | 22649973 | 23222741 52| 572769 5 3 | BovineHD1000007400 BovineHD1000007632
757 10 | 22676890 | 23135553 42 | 458664 5 3 | BovineHD1000007410 BovineHD1000007609
758 10 | 22676890 | 23222741 51| 545852 5 3 | BovineHD1000007410 BovineHD1000007632
759 10 | 22676890 | 23764200 71 | 1087311 5 3 | BovineHD1000007410 BovineHD1000031215
760 10 | 22709100 | 22890003 14| 180904 5 3 | BovineHD1000007420 BovineHD1000007470
761 10 | 22709100 | 22919982 24 | 210883 2 1 | BovineHD1000007420 BovineHD1000007494
762 10 | 22709100 | 22960303 28 | 251204 2 1 | BovineHD1000007420 BovineHD1000007528
763 10 | 22709100 | 23135553 40 | 426454 5 3 | BovineHD1000007420 BovineHD1000007609
764 10 | 22709100 | 23222741 49 | 513642 5 3 | BovineHD1000007420 BovineHD1000007632
765 10 | 22709100 | 23654109 66 | 945010 5 3 | BovineHD1000007420 BovineHD1000007768
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766 10 | 22738750 | 22919982 23 | 181233 2 1 | BovineHD1000007426 BovineHD1000007494
767 10 | 22738750 | 23160598 42 | 421849 5 3 | BovineHD1000007426 BovineHD1000007621
768 10 | 22738750 | 23222741 48 | 483992 5 3 | BovineHD1000007426 BovineHD1000007632
769 10 | 22770570 | 23135553 37 | 364984 5 3 | BovineHD1000031190 BovineHD1000007609
770 10 | 22770570 | 23222741 46 | 452172 5 3 | BovineHD1000031190 BovineHD1000007632
771 10 | 22808665 | 22919982 18 | 111318 2 1 | BovineHD1000031193 BovineHD1000007494
772 10 | 22808665 | 23074077 29 | 265413 5 3 | BovineHD1000031193 BovineHD1000007580
773 10 | 22808665 | 23135553 34| 326889 5 3 | BovineHD1000031193 BovineHD1000007609
774 10 | 22808665 | 23222741 43 | 414077 5 3 | BovineHD1000031193 BovineHD1000007632
775 10 | 22861544 | 22919982 16 58439 2 1 | BovineHD1000007459 BovineHD1000007494
776 10 | 22872499 | 22919982 15 47484 2 1 | BovineHD1000007460 BovineHD1000007494
777 10 | 22872499 | 22960303 19 87805 2 1 | BovineHD1000007460 BovineHD1000007528
778 10 | 22890003 | 22960303 15 70301 2 1 | BovineHD1000007470 BovineHD1000007528
779 10 | 22988867 | 23135553 11| 146687 5 3 | BovineHD1000007539 BovineHD1000007609
780 10 | 22988867 | 23764200 40 | 775334 5 3 | BovineHD1000007539 BovineHD1000031215
781 10 | 22993447 | 23135553 10| 142107 5 3 | BovineHD1000007543 BovineHD1000007609
782 10 | 22999707 | 23222741 18 | 223035 5 3 | BovineHD1000007547 BovineHD1000007632
783 10 | 22999707 | 23764200 38 | 764494 5 3 | BovineHD1000007547 BovineHD1000031215
784 10 | 23003955 | 23160598 11| 156644 5 3 | BovineHD1000007549 BovineHD1000007621
785 10 | 23003955 | 23222741 17 | 218787 5 3 | BovineHD1000007549 BovineHD1000007632
786 10 | 23057313 | 23160598 10| 103286 5 3 | BovineHD1000007575 BovineHD1000007621
787 10 | 23057313 | 23222741 16 | 165429 5 3 | BovineHD1000007575 BovineHD1000007632
788 10 | 23057313 | 23600571 29 | 543259 5 3 | BovineHD1000007575 BovineHD1000007747
789 10 | 23057313 | 23654109 33 | 596797 5 3 | BovineHD1000007575 BovineHD1000007768
790 10 | 23057313 | 23764200 36 | 706888 5 3 | BovineHD1000007575 BovineHD1000031215
791 10 | 23057313 | 24299374 68 | 1242062 5 3 | BovineHD1000007575 BovineHD1000007972
792 10 | 23057313 | 25173443 92 | 2116131 5 3 | BovineHD1000007575 BovineHD1000008212
793 10 | 23074077 | 23222741 15| 148665 5 3 | BovineHD1000007580 BovineHD1000007632
794 10 | 23074077 | 23654109 32 | 580033 5 3 | BovineHD1000007580 BovineHD1000007768
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795 10 | 23074077 | 23764200 35| 690124 5 3 | BovineHD1000007580 BovineHD1000031215
796 10 | 23074077 | 23800720 36 | 726644 5 3 | BovineHD1000007580 BovineHD1000007799
797 10 | 23074077 | 24942444 80 | 1868368 5 3 | BovineHD1000007580 BovineHD1000031258
798 10 | 23109707 | 23222741 14| 113035 5 3 | BovineHD1000007599 BovineHD1000007632
799 10 | 23109707 | 23800720 35| 691014 5 3 | BovineHD1000007599 BovineHD1000007799
800 10 | 23109707 | 24299374 66 | 1189668 5 3 | BovineHD1000007599 BovineHD1000007972
801 10 | 23125923 | 23222741 13 96819 5 3 | BovineHD1000007603 BovineHD1000007632
802 10 | 23125923 | 23537520 20 | 411598 5 3 | BovineHD1000007603 BovineHD1000007712
803 10 | 23125923 | 23764200 33 | 638278 5 3 | BovineHD1000007603 BovineHD1000031215
804 10 | 23125923 | 24831598 77 | 1705676 5 3 | BovineHD1000007603 BovineHD1000008116
805 10 | 23319458 | 23800720 21| 481263 5 3 | BovineHD1000007644 BovineHD1000007799
806 10 | 23319458 | 24070828 41 | 751371 5 3 | BovineHD1000007644 BovineHD1000007900
807 10 | 23319458 | 25265627 78 | 1946170 5 3 | BovineHD1000007644 BovineHD1000008250
808 10 | 23369340 | 23600571 11| 231232 5 3 | BovineHD1000007672 BovineHD1000007747
809 10 | 23369340 | 23654109 15 | 284770 5 3 | BovineHD1000007672 BovineHD1000007768
810 10 | 23369340 | 23737113 17| 367774 5 3 | BovineHD1000007672 BovineHD1000007781
811 10 | 23369340 | 23764200 18 | 394861 5 3 | BovineHD1000007672 BovineHD1000031215
812 10 | 23413050 | 23764200 17 | 351151 5 3 | BovineHD1000007691 BovineHD1000031215
813 10 | 23530176 | 23654109 13| 123934 5 3 | BovineHD1000007708 BovineHD1000007768
814 10 | 23530176 | 23737113 15| 206938 5 3 | BovineHD1000007708 BovineHD1000007781
815 10 | 23530176 | 23764200 16 | 234025 5 3 | BovineHD1000007708 BovineHD1000031215
816 10 | 23530176 | 24299374 48 | 769199 5 3 | BovineHD1000007708 BovineHD1000007972
817 10 | 23530176 | 24831598 60 | 1301423 5 3 | BovineHD1000007708 BovineHD1000008116
818 10 | 23600571 | 24299374 40 | 698804 5 3 | BovineHD1000007747 BovineHD1000007972
819 10 | 23600571 | 24831598 52| 1231028 5 3 | BovineHD1000007747 BovineHD1000008116
820 10 | 23764200 | 24150282 26 | 386083 5 3 | BovineHD1000031215 BovineHD1000007922
821 10 | 23764200 | 24299374 33 | 535175 5 3 | BovineHD1000031215 BovineHD1000007972
822 10 | 23800720 | 23938808 16 | 138089 2 1 | BovineHD1000007799 BovineHD1000007863
823 10 | 23847193 | 23938808 15 91616 2 1 | BovineHD1000007812 BovineHD1000007863
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824 10 | 23850258 | 24299374 30| 449117 5 3 | BovineHD1000007815 BovineHD1000007972
825 10 | 23869801 | 24299374 28 | 429574 5 3 | BovineHD1000007823 BovineHD1000007972
826 10 | 23869801 | 24488552 30| 618752 5 3 | BovineHD1000007823 BovineHD1000008006
827 10 | 23889533 | 24299374 26 | 409842 5 3 | BovineHD1000007833 BovineHD1000007972
828 10 | 23889533 | 24488552 28 | 599020 5 3 | BovineHD1000007833 BovineHD1000008006
829 10 | 23889533 | 25063032 45 | 1173500 5 3 | BovineHD1000007833 BovineHD1000008179
830 10 | 23905344 | 24095827 17 | 190484 5 3 | BovineHD1000007844 BovineHD1000031230
831 10 | 23905344 | 24299374 25| 394031 5 3 | BovineHD1000007844 BovineHD1000007972
832 10 | 23905344 | 24942444 38 | 1037101 5 3 | BovineHD1000007844 BovineHD1000031258
833 10 | 24057642 | 24299374 16 | 241733 5 3 | BovineHD1000007896 BovineHD1000007972
834 10 | 24057642 | 24604106 21 | 546465 5 3 | BovineHD1000007896 BovineHD1000008048
835 10 | 24057642 | 24831598 28 | 773957 5 3 | BovineHD1000007896 BovineHD1000008116
836 10 | 24057642 | 24942444 29 | 884803 5 3 | BovineHD1000007896 BovineHD1000031258
837 10 | 24061376 | 24223514 10| 162139 1 0 | BovineHD1000007897 BovineHD1000007947
838 10 | 24080880 | 24299374 11 | 218495 5 3 | BovineHD1000007903 BovineHD1000007972
839 10 | 24275820 | 24942444 18 | 666625 5 3 | BovineHD1000007959 BovineHD1000031258
840 10 | 24480627 | 24831598 12 | 350972 5 3 | BovineHD1000008005 BovineHD1000008116
841 10 | 24480627 | 24942444 13 | 461818 5 3 | BovineHD1000008005 BovineHD1000031258
842 10 | 24587769 | 24831598 10 | 243830 1 0 | BovineHD1000008044 BovineHD1000008116
843 10 | 24587769 | 24942444 11 | 354676 5 3 | BovineHD1000008044 BovineHD1000031258
844 10 | 24684584 | 25173443 19 | 488860 5 3 | BovineHD1000008069 BovineHD1000008212
845 10 | 24684584 | 25265627 21| 581044 5 3 | BovineHD1000008069 BovineHD1000008250
846 10 | 24831598 | 25173443 13 | 341846 5 3 | BovineHD1000008116 BovineHD1000008212
847 10 | 24942444 | 25265627 14| 323184 5 3 | BovineHD1000031258 BovineHD1000008250
848 10 | 25019171 | 25303984 15 | 284814 5 3 | BovineHD1000008165 BovineHD1000008259
849 10 | 27086857 | 27109540 12 22684 2 1 | BovineHD1000008874 BovineHD1000008883
850 10 | 40734273 | 40794738 20 60466 2 1 | BovineHD1000012485 ARS-BFGL-NGS-109834
851 10 | 40746954 | 40794738 16 47785 2 1 | BovineHD1000012489 ARS-BFGL-NGS-109834
852 10 | 40764127 | 40794738 12 30612 2 1 | BovineHD1000012494 ARS-BFGL-NGS-109834
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853 10 | 42436483 | 42467266 14 30784 2 1 | BovineHD1000012858 BovineHD1000012870
854 10 | 42446052 | 42467266 13 21215 2 1 | BovineHD1000012859 BovineHD1000012870
855 10 | 42451030 | 42467266 10 16237 2 1 | BovineHD1000012861 BovineHD1000012870
856 10 | 46864248 | 46902850 15 38603 2 1 | BovineHD1000014049 BovineHD1000031399
857 10 | 47693839 | 47721937 11 28099 2 1 | BovineHD1000014349 ARS-BFGL-NGS-104551
858 10 | 47704775 | 47751227 16 46453 2 1 | BovineHD1000014351 BTB-00422746

859 10 | 53031744 | 53076448 19 44705 2 1 | BovineHD1000031423 BovineHD1000015872
860 10 | 53037548 | 53076448 18 38901 2 1 | BovineHD1000015853 BovineHD1000015872
861 10 | 53041455 | 53076448 17 34994 2 1 | ARS-BFGL-NGS-110070 BovineHD1000015872
862 10 | 53041455 | 53080510 19 39056 2 1 | ARS-BFGL-NGS-110070 BTA-69301-no-rs

863 10 | 53045889 | 53076448 16 30560 2 1 | BovineHD1000015854 BovineHD1000015872
864 10 | 53049577 | 53080510 16 30934 2 1 | BovineHD1000015857 BTA-69301-no-rs

865 10 | 53055217 | 53080510 13 25294 2 1 | BovineHD1000015861 BTA-69301-no-rs

866 10 | 67409125 | 67441337 12 32213 2 1 | BovineHD1000019342 BovineHD1000019352
867 11 20031 92757 11 72727 5 3 | BovineHD1100000002 BovineHD1100000014
868 11 20031 113697 16 93667 5 3 | BovineHD1100000002 BovineHD1100000019
869 11 20031 118377 17 98347 5 3 | BovineHD1100000002 BovineHD1100000020
870 11| 5745177 | 5770986 14 25810 5 3 | BovineHD1100002087 BovineHD1100002102
871 11| 5745177 | 5800039 20 54863 5 3 | BovineHD1100002087 BovineHD1100002109
872 11| 5750278 | 5778054 14 27777 5 3 | BovineHD1100002088 BovineHD1100002103
873 11| 5758041 | 5770986 11 12946 5 3 | BovineHD1100002092 BovineHD1100002102
874 11| 5758041 | 5778054 12 20014 5 3 | BovineHD1100002092 BovineHD1100002103
875 11| 5758041 | 5788240 14 30200 5 3 | BovineHD1100002092 BovineHD1100002105
876 11| 5758041 | 5789855 15 31815 5 3 | BovineHD1100002092 BovineHD1100002106
877 11| 5758041 | 5800039 17 41999 5 3 | BovineHD1100002092 BovineHD1100002109
878 11| 5761693 | 5789855 12 28163 5 3 | BovineHD1100002096 BovineHD1100002106
879 11| 5764094 | 5789855 11 25762 5 3 | BovineHD1100002097 BovineHD1100002106
880 11| 7464692 | 7497550 22 32859 2 1 | BovineHD1100002764 BovineHD1100002783
881 11| 7465811 | 7490549 13 24739 2 1 | BovineHD1100002765 BovineHD1100002775
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882 11 | 13087586 | 13129402 25 41817 2 1 | BovineHD1100004247 BovineHD1100004269
883 11| 25517299 | 25610048 25 92750 2 1 | BovineHD1100007652 BovineHD1100007676
884 11 | 25522368 | 25594491 19 72124 2 1 | BovineHD1100007654 BovineHD1100007672
885 11 | 25544002 | 25590117 12 46116 2 1 | ARS-BFGL-NGS-29851 BovineHD1100007671
886 11 | 25547538 | 25594491 12 46954 2 1 | BovineHD1100007660 BovineHD1100007672
887 11 | 29417529 | 29436744 12 19216 2 1 | ARS-BFGL-NGS-62651 BovineHD1100008757
888 11 | 37589887 | 37613246 13 23360 2 1 | BovineHD1100011156 UA-IFASA-6619

889 11 | 45855920 | 45880840 13 24921 2 1 | BovineHD1100013306 BovineHD1100013318
890 11 | 49011392 | 49093033 14 81642 2 1 | BovineHD1100014413 BovineHD1100014441
891 11 | 51480322 | 51503959 18 23638 5 3 | BovineHD1100015130 BovineHD1100015146
892 11 | 68381842 | 68442477 22 60636 2 1 | BovineHD1100019323 BovineHD1100019341
893 11 | 69975117 | 70555021 334 | 579905 2 1 | BovineHD1100019877 BovineHD1100020212
894 11 | 69975117 | 70555942 335 | 580826 2 1 | BovineHD1100019877 BovineHD1100020213
895 11 | 71959349 | 71982539 11 23191 2 1 | BovineHD1100020562 BovineHD1100020572
896 11 | 73357180 | 73453361 27 96182 2 1 | BovineHD1100020991 BovineHD1100021016
897 11 | 83508456 | 83529183 10 20728 2 1 | BovineHD1100024030 BovineHD1100024039
898 11 | 83508456 | 83545574 21 37119 2 1 | BovineHD1100024030 BovineHD1100024051
899 11 | 83523154 | 83545574 16 22421 2 1 | BovineHD1100024035 BovineHD1100024051
900 11 | 92560734 | 92630479 28 69746 2 1 | BovineHD1100026915 BovineHD1100026943
901 11 | 92560734 | 92638477 31 77744 2 1 | BovineHD1100026915 BovineHD1100026946
902 11 | 92561659 | 92604273 18 42615 2 1 | BovineHD1100026916 BovineHD1100026934
903 11 | 92579154 | 92604273 12 25120 2 1 | BovineHD1100026924 BovineHD1100026934
904 11 | 92588207 | 92638477 22 50271 2 1 | BovineHD1100026926 BovineHD1100026946
905 11| 1,02E+08 | 1,02E+08 17 40816 2 1 | BovineHD1100029516 BovineHD1100029532
906 11| 1,02E+08 | 1,02E+08 11 28976 2 1 | BovineHD1100029522 BovineHD1100029532
907 11| 1,02E+08 | 1,02E+08 10 27701 2 1 | BovineHD1100029523 BovineHD1100029532
908 11| 1,02E+08 | 1,02E+08 26 61637 2 1 | BovineHD1100029592 BovineHD4100009242
909 11 | 1,04E+08 | 1,04E+08 12 47804 2 1 | BovineHD1100030132 BovineHD1100030142
910 11 | 1,04E+08 | 1,04E+08 14 58791 2 1 | BovineHD1100030199 BovineHD1100030209
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911 11 | 1,04E+08 | 1,04E+08 10 38324 2 1 | ARS-BFGL-NGS-34469 BovineHD1100030208
912 11 | 1,04E+08 | 1,04E+08 11 45253 2 1 | ARS-BFGL-NGS-34469 BovineHD1100030209
913 11 | 1,04E+08 | 1,04E+08 12 52913 2 1 | ARS-BFGL-NGS-34469 BovineHD1100030210
914 11 | 1,04E+08 | 1,04E+08 13 57074 2 1 | ARS-BFGL-NGS-34469 BovineHD1100030211
915 11 | 1,04E+08 | 1,04E+08 33| 129105 2 1 | ARS-BFGL-NGS-34469 BovineHD4100009267
916 11 | 1,04E+08 | 1,04E+08 26 | 113513 2 1 | BovineHD1100030250 BovineHD1100030269
917 11 | 1,04E+08 | 1,04E+08 15 60918 2 1 | BovineHD1100030257 BovineHD1100030267
918 11 | 1,04E+08 | 1,04E+08 18 76594 2 1 | BovineHD1100030257 BovineHD1100030269
919 11 | 1,04E+08 | 1,04E+08 24 | 102106 2 1 | BovineHD1100030257 BovineHD1100030275
920 11 | 1,04E+08 | 1,04E+08 14 52987 2 1 | ARS-BFGL-NGS-39566 BovineHD1100030267
921 11| 1,05E+08 | 1,05E+08 14 44603 2 1 | BovineHD1100030497 BovineHD1100030512
922 11| 1,06E+08 | 1,06E+08 19 87533 2 1 | BovineHD4100009282 BovineHD1100030711
923 12 607076 660731 14 53656 5 3 | BovineHD1200000098 BovineHD1200027528
924 12| 1929743 | 1971696 12 41954 5 3 | BovineHD1200000543 BovineHD1200000553
925 12 | 5693314 | 5772578 14 79265 5 3 | BovineHD1200001633 BovineHD1200001644
926 12| 8902022 | 8926999 12 24978 5 3 | BovineHD1200002439 BovineHD1200002450
927 12 | 18115848 | 18124241 10 8394 2 1 | BovineHD1200005479 BovineHD1200005487
928 12 | 18115848 | 18125381 11 9534 2 1 | BovineHD1200005479 BovineHD4100009423
929 12 | 32054331 | 32144594 10 90264 1 0 | BovineHD1200009422 BovineHD1200009444
930 12 | 32054331 | 32162911 13 | 108581 1 0 | BovineHD1200009422 BovineHD1200009451
931 12 | 32054331 | 32182960 16 | 128630 5 3 | BovineHD1200009422 BovineHD1200027784
932 12 | 32054331 | 32218347 17 | 164017 1 0 | BovineHD1200009422 BovineHD1200009462
933 12 | 33355222 | 33416366 15 61145 2 1 | BovineHD1200009788 BovineHD1200009801
934 12 | 33365616 | 33416366 13 50751 2 1 | BovineHD1200009789 BovineHD1200009801
935 12 | 44363730 | 44398855 14 35126 5 3 | BovineHD1200012297 BovineHD1200012310
936 12 | 44405826 | 44418666 10 12841 5 3 | BovineHD1200012312 BovineHD1200012323
937 12 | 49878698 | 49960646 29 81949 5 3 | BovineHD1200013678 BovineHD1200013704
938 12 | 49878698 | 49962814 30 84117 5 3 | BovineHD1200013678 BovineHD1200013705
939 12 | 49878698 | 49967508 32 88811 5 3 | BovineHD1200013678 BovineHD1200013706
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940 12 | 49878698 | 49986723 36 | 108026 5 3 | BovineHD1200013678 BovineHD1200026987
941 12 | 49880801 | 49986723 35| 105923 5 3 | BovineHD1200013679 BovineHD1200026987
942 12 | 50855902 | 50895100 23 39199 2 1 | BovineHD1200013973 BovineHD1200013992
943 12 | 70363408 | 71244186 52 | 880779 5 3 | BovineHD1200028172 BovineHD1200019519
944 12 | 70376431 | 70645065 26 | 268635 5 3 | BovineHD1200019355 BovineHD1200019402
945 12 | 70502845 | 70620665 13 | 117821 2 1 | BovineHD1200019373 BovineHD1200019397
946 12 | 70502845 | 70645065 14| 142221 2 1 | BovineHD1200019373 BovineHD1200019402
947 12 | 70502845 | 70723087 18 | 220243 2 1 | BovineHD1200019373 BovineHD1200019419
948 12 | 70569888 | 70723087 12 | 153200 2 1 | BovineHD1200019382 BovineHD1200019419
949 12 | 70613749 | 70776064 11| 162316 5 3 | BovineHD1200019394 BovineHD1200019433
950 12 | 70613749 | 70789980 13| 176232 5 3 | BovineHD1200019394 BTB-01626292

951 12 | 70645065 | 70809607 12 | 164543 1 0 | BovineHD1200019402 BovineHD1200019439
952 12 | 70848277 | 71274536 13 | 426260 5 3 | BovineHD1200019450 BovineHD1200019530
953 12 | 70848277 | 72016965 34 | 1168689 5 3 | BovineHD1200019450 BovineHD1200019777
954 12 | 70848277 | 72042304 36 | 1194028 5 3 | BovineHD1200019450 BovineHD1200019786
955 12 | 71032212 | 71274536 11| 242325 5 3 | BovineHD1200019483 BovineHD1200019530
956 12 | 71032212 | 72042304 34 | 1010093 5 3 | BovineHD1200019483 BovineHD1200019786
957 12 | 71032212 | 72063255 36 | 1031044 5 3 | BovineHD1200019483 BovineHD1200019789
958 12 | 71071288 | 71688525 20| 617238 5 3 | BovineHD1200019489 BovineHD1200019671
959 12 | 71071288 | 72016965 31| 945678 5 3 | BovineHD1200019489 BovineHD1200019777
960 12 | 71071288 | 72042304 33| 971017 5 3 | BovineHD1200019489 BovineHD1200019786
961 12 | 71173494 | 72042304 31| 868811 5 3 | BovineHD1200019502 BovineHD1200019786
962 12 | 71215771 | 71613636 15| 397866 1 0 | BovineHD1200019509 BovineHD1200019647
963 12 | 71224710 | 71613636 13 | 388927 1 0 | BovineHD1200019513 BovineHD1200019647
964 12 | 71268774 | 71613636 10 | 344863 1 0 | BovineHD1200019528 BovineHD1200019647
965 12 | 71268774 | 71688525 12 | 419752 6 4 | BovineHD1200019528 BovineHD1200019671
966 12 | 71268774 | 71743591 13| 474818 5 3 | BovineHD1200019528 BovineHD1200019693
967 12 | 71268774 | 71820348 15| 551575 5 3 | BovineHD1200019528 BovineHD1200019712
968 12 | 71268774 | 71899472 16 | 630699 5 3 | BovineHD1200019528 BovineHD1200019739
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969 12 | 71268774 | 71949321 22 | 680548 5 3 | BovineHD1200019528 BovineHD1200019756
970 12 | 71268774 | 72016965 23 | 748192 5 3 | BovineHD1200019528 BovineHD1200019777
971 12 | 71268774 | 72040735 24 | 771962 5 3 | BovineHD1200019528 BovineHD1200019785
972 12 | 71268774 | 72042304 25| 773531 5 3 | BovineHD1200019528 BovineHD1200019786
973 12 | 71268774 | 72063255 27 | 794482 5 3 | BovineHD1200019528 BovineHD1200019789
974 12 | 71440002 | 71688525 10 | 248524 5 3 | BovineHD1200019600 BovineHD1200019671
975 12 | 71440002 | 71820348 13 | 380347 1 0 | BovineHD1200019600 BovineHD1200019712
976 12 | 71440002 | 71899472 14 | 459471 5 3 | BovineHD1200019600 BovineHD1200019739
977 12 | 71440002 | 71949321 20 | 509320 1 0 | BovineHD1200019600 BovineHD1200019756
978 12 | 71440002 | 72016965 21| 576964 5 3 | BovineHD1200019600 BovineHD1200019777
979 12 | 71440002 | 72042304 23 | 602303 5 3 | BovineHD1200019600 BovineHD1200019786
980 12 | 71440002 | 72063255 25| 623254 1 0 | BovineHD1200019600 BovineHD1200019789
981 12 | 71443906 | 71743591 10 | 299686 5 3 | BovineHD1200019602 BovineHD1200019693
982 12 | 71443906 | 71899472 13 | 455567 5 3 | BovineHD1200019602 BovineHD1200019739
983 12 | 71443906 | 72063255 24 | 619350 5 3 | BovineHD1200019602 BovineHD1200019789
984 12 | 71453071 | 72042304 21| 589234 5 3 | BovineHD1200028206 BovineHD1200019786
985 12 | 71453071 | 72063255 23 | 610185 5 3 | BovineHD1200028206 BovineHD1200019789
986 12 | 71461079 | 71820348 10 | 359270 1 0 | BovineHD1200019607 BovineHD1200019712
987 12 | 71494540 | 72016965 17 | 522426 5 3 | BovineHD1200019611 BovineHD1200019777
988 12 | 71494540 | 72063255 21| 568716 5 3 | BovineHD1200019611 BovineHD1200019789
989 12 | 71553800 | 72016965 16 | 463166 5 3 | BovineHD1200019628 BovineHD1200019777
990 12 | 71553800 | 72042304 18 | 488505 5 3 | BovineHD1200019628 BovineHD1200019786
991 12 | 71553800 | 72077746 22 | 523947 5 3 | BovineHD1200019628 BovineHD1200019801
992 12 | 71610662 | 72016965 15| 406304 5 3 | BovineHD1200019645 BovineHD1200019777
993 12 | 71610662 | 72042304 17 | 431643 5 3 | BovineHD1200019645 BovineHD1200019786
994 12 | 71610662 | 72063255 19 | 452594 5 3 | BovineHD1200019645 BovineHD1200019789
995 12 | 71688525 | 71949321 11| 260797 1 0 | BovineHD1200019671 BovineHD1200019756
996 12 | 71688525 | 72042304 14| 353780 5 3 | BovineHD1200019671 BovineHD1200019786
997 12 | 71688525 | 72063255 16 | 374731 5 3 | BovineHD1200019671 BovineHD1200019789
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998 12 | 71743591 | 72063255 15 | 319665 5 3 | BovineHD1200019693 BovineHD1200019789

999 12 | 71782049 | 72063255 14 | 281207 5 3 | BovineHD1200019707 BovineHD1200019789
1000 12 | 71820348 | 72042304 11 | 221957 5 3 | BovineHD1200019712 BovineHD1200019786
1001 12 | 71820348 | 72063255 13| 242908 5 3 | BovineHD1200019712 BovineHD1200019789
1002 12 | 71899472 | 72042304 10 | 142833 1 0 | BovineHD1200019739 BovineHD1200019786
1003 12 | 71919682 | 72063255 11 | 143574 5 3 | BovineHD1200019745 BovineHD1200019789
1004 12 | 72058027 | 72123747 12 65721 2 1 | BovineHD1200019787 BovineHD1200019825
1005 12 | 72063255 | 72123747 11 60493 2 1 | BovineHD1200019789 BovineHD1200019825
1006 12 | 72073378 | 72123747 10 50370 2 1 | BovineHD1200019797 BovineHD1200019825
1007 12 | 72432362 | 72819475 106 | 387114 1 0 | BovineHD1200019974 BovineHD1200028257
1008 12 | 72432362 | 72882991 107 | 450630 1 0 | BovineHD1200019974 BovineHD1200020124
1009 12 | 72507076 | 72882991 81| 375916 1 0 | BovineHD1200020001 BovineHD1200020124
1010 12 | 72511101 | 72819475 78 | 308375 1 0 | BovineHD1200020004 BovineHD1200028257
1011 12 | 72511101 | 72882991 79 | 371891 1 0 | BovineHD1200020004 BovineHD1200020124
1012 12 | 72567497 | 72597236 11 29740 5 3 | BovineHD1200020023 BovineHD1200020035
1013 12 | 72698598 | 72766413 22 67816 5 3 | BovineHD1200020076 BovineHD1200020102
1014 12 | 72713303 | 73401154 43 | 687852 5 3 | BovineHD1200020079 BovineHD1200020311
1015 12 | 72742881 | 72882991 12 | 140111 1 0 | BovineHD1200020097 BovineHD1200020124
1016 12 | 72748544 | 72819475 10 70932 1 0 | BovineHD1200020098 BovineHD1200028257
1017 12 | 72748544 | 72882991 11 | 134448 1 0 | BovineHD1200020098 BovineHD1200020124
1018 12 | 72748544 | 73015638 13 | 267095 1 0 | BovineHD1200020098 BovineHD1200028277
1019 12 | 72748544 | 73497775 28 | 749232 5 3 | BovineHD1200020098 BTB-01761781
1020 12 | 72776383 | 73497775 24 | 721393 5 3 | BovineHD1200020104 BTB-01761781
1021 12 | 72814214 | 73564769 23 | 750556 5 3 | BovineHD1200020109 BovineHD1200020358
1022 12 | 72882991 | 73497775 18 | 614785 5 3 | BovineHD1200020124 BTB-01761781
1023 12 | 72882991 | 73564769 20| 681779 5 3 | BovineHD1200020124 BovineHD1200020358
1024 12 | 73001857 | 73497775 17 | 495919 5 3 | BovineHD1200020163 BTB-01761781
1025 12 | 73001857 | 73553506 18 | 551650 5 3 | BovineHD1200020163 BovineHD1200020357
1026 12 | 73001857 | 73564769 19| 562913 5 3 | BovineHD1200020163 BovineHD1200020358
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1027 12 | 73001857 | 73583291 20 | 581435 5 3 | BovineHD1200020163 BovineHD1200020366
1028 12 | 73001857 | 73673865 24 | 672009 5 3 | BovineHD1200020163 BovineHD1200020407
1029 12 | 73001857 | 73811041 31| 809185 5 3 | BovineHD1200020163 BovineHD1200020475
1030 12 | 73015638 | 73673865 23 | 658228 5 3 | BovineHD1200028277 BovineHD1200020407
1031 12 | 73015638 | 73779660 29 | 764023 5 3 | BovineHD1200028277 BovineHD1200020457
1032 12 | 73150029 | 73401154 13 | 251126 5 3 | BovineHD1200028289 BovineHD1200020311
1033 12 | 73150029 | 73497775 15| 347747 5 3 | BovineHD1200028289 BTB-01761781

1034 12 | 73150029 | 73564769 17 | 414741 5 3 | BovineHD1200028289 BovineHD1200020358
1035 12 | 73150029 | 73583291 18 | 433263 5 3 | BovineHD1200028289 BovineHD1200020366
1036 12 | 73150029 | 73673865 22 | 523837 5 3 | BovineHD1200028289 BovineHD1200020407
1037 12 | 73150029 | 74111618 38 | 961590 5 3 | BovineHD1200028289 BovineHD1200020565
1038 12 | 73233249 | 73401154 12 | 167906 5 3 | BovineHD1200020259 BovineHD1200020311
1039 12 | 73233249 | 73497775 14 | 264527 5 3 | BovineHD1200020259 BTB-01761781

1040 12 | 73233249 | 73564769 16 | 331521 5 3 | BovineHD1200020259 BovineHD1200020358
1041 12 | 73233249 | 73673865 21| 440617 5 3 | BovineHD1200020259 BovineHD1200020407
1042 12 | 73233249 | 73754154 23 | 520906 5 3 | BovineHD1200020259 BovineHD1200020442
1043 12 | 73233249 | 74509354 48 | 1276106 5 3 | BovineHD1200020259 BovineHD1200020707
1044 12 | 73319626 | 73401154 10 81529 2 1 | BovineHD1200028309 BovineHD1200020311
1045 12 | 73319626 | 73497775 12| 178150 5 3 | BovineHD1200028309 BTB-01761781

1046 12 | 73319626 | 73564769 14 | 245144 1 0 | BovineHD1200028309 BovineHD1200020358
1047 12 | 73319626 | 74241667 36 | 922042 5 3 | BovineHD1200028309 BovineHD1200020612
1048 12 | 73335507 | 73497775 10 | 162269 5 3 | BovineHD1200020289 BTB-01761781

1049 12 | 73335507 | 73553506 11| 218000 5 3 | BovineHD1200020289 BovineHD1200020357
1050 12 | 73335507 | 73564769 12 | 229263 5 3 | BovineHD1200020289 BovineHD1200020358
1051 12 | 73335507 | 73666963 16 | 331457 5 3 | BovineHD1200020289 BovineHD1200028327
1052 12 | 73335507 | 73673865 17 | 338359 5 3 | BovineHD1200020289 BovineHD1200020407
1053 12 | 73335507 | 73754154 19| 418648 2 1 | BovineHD1200020289 BovineHD1200020442
1054 12 | 73335507 | 74098496 32| 762990 5 3 | BovineHD1200020289 BovineHD1200020562
1055 12 | 73335507 | 74111618 33 | 776112 5 3 | BovineHD1200020289 BovineHD1200020565
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1056 12 | 73363460 | 73564769 10 | 201310 5 3 | BovineHD1200028311 BovineHD1200020358
1057 12 | 73387202 | 73863425 20 | 476224 5 3 | BovineHD1200027111 BovineHD1200020490
1058 12 | 73387202 | 74111618 27 | 724417 5 3 | BovineHD1200027111 BovineHD1200020565
1059 12 | 73492233 | 73779660 15| 287428 5 3 | BovineHD1200020343 BovineHD1200020457
1060 12 | 73492233 | 73811041 16 | 318809 5 3 | BovineHD1200020343 BovineHD1200020475
1061 12 | 73492233 | 73863425 18 | 371193 5 3 | BovineHD1200020343 BovineHD1200020490
1062 12 | 73492233 | 74111618 25| 619386 5 3 | BovineHD1200020343 BovineHD1200020565
1063 12 | 73492233 | 74302958 27 | 810726 5 3 | BovineHD1200020343 BovineHD1200020632
1064 12 | 73553506 | 73767537 10 | 214032 1 0 | BovineHD1200020357 BovineHD1200020448
1065 12 | 73553506 | 74111618 23 | 558113 5 3 | BovineHD1200020357 BovineHD1200020565
1066 12 | 73657824 | 73779660 10| 121837 1 0 | BovineHD1200020401 BovineHD1200020457
1067 12 | 73657824 | 73811041 11| 153218 5 3 | BovineHD1200020401 BovineHD1200020475
1068 12 | 73657824 | 73863425 13 | 205602 5 3 | BovineHD1200020401 BovineHD1200020490
1069 12 | 73657824 | 74098496 19 | 440673 5 3 | BovineHD1200020401 BovineHD1200020562
1070 12 | 73657824 | 74111618 20 | 453795 5 3 | BovineHD1200020401 BovineHD1200020565
1071 12 | 73657824 | 74478293 29 | 820470 5 3 | BovineHD1200020401 BovineHD1200028386
1072 12 | 73657824 | 74493207 30| 835384 5 3 | BovineHD1200020401 BovineHD1200020699
1073 12 | 73745994 | 73892476 10 | 146483 5 3 | BovineHD1200020439 BovineHD1200020495
1074 12 | 73745994 | 73961078 11| 215085 5 3 | BovineHD1200020439 BovineHD1200020521
1075 12 | 73745994 | 74111618 16 | 365625 5 3 | BovineHD1200020439 BovineHD1200020565
1076 12 | 73745994 | 74241667 17 | 495674 5 3 | BovineHD1200020439 BovineHD1200020612
1077 12 | 73745994 | 74302958 18 | 556965 5 3 | BovineHD1200020439 BovineHD1200020632
1078 12 | 73745994 | 74369927 22 | 623934 5 3 | BovineHD1200020439 BovineHD1200020661
1079 12 | 73745994 | 74421681 24 | 675688 5 3 | BovineHD1200020439 BovineHD1200028382
1080 12 | 73745994 | 74478293 25| 732300 5 3 | BovineHD1200020439 BovineHD1200028386
1081 12 | 73745994 | 74493207 26 | 747214 5 3 | BovineHD1200020439 BovineHD1200020699
1082 12 | 73745994 | 74509354 27 | 763361 5 3 | BovineHD1200020439 BovineHD1200020707
1083 12 | 73745994 | 74533189 28 | 787196 5 3 | BovineHD1200020439 BovineHD1200020725
1084 12 | 73767537 | 74241667 15| 474131 5 3 | BovineHD1200020448 BovineHD1200020612

85



1085 12 | 73767537 | 74493207 24 | 725671 5 3 | BovineHD1200020448 BovineHD1200020699
1086 12 | 73779660 | 74111618 11| 331959 5 3 | BovineHD1200020457 BovineHD1200020565
1087 12 | 73779660 | 74241667 12 | 462008 5 3 | BovineHD1200020457 BovineHD1200020612
1088 12 | 73811041 | 74111618 10| 300578 5 3 | BovineHD1200020475 BovineHD1200020565
1089 12 | 73811041 | 74369927 16 | 558887 5 3 | BovineHD1200020475 BovineHD1200020661
1090 12 | 73811041 | 74421681 18 | 610641 5 3 | BovineHD1200020475 BovineHD1200028382
1091 12 | 73961078 | 74509354 17 | 548277 5 3 | BovineHD1200020521 BovineHD1200020707
1092 12 | 74014764 | 74369927 10 | 355164 5 3 | BovineHD1200020538 BovineHD1200020661
1093 12 | 74098496 | 74578587 15| 480092 5 3 | BovineHD1200020562 BovineHD1200020745
1094 12 | 74241667 | 74509354 11| 267688 5 3 | BovineHD1200020612 BovineHD1200020707
1095 12 | 74241667 | 74578587 13| 336921 5 3 | BovineHD1200020612 BovineHD1200020745
1096 12 | 74302958 | 74509354 10| 206397 1 0 | BovineHD1200020632 BovineHD1200020707
1097 12 | 74302958 | 74589404 13 | 286447 5 3 | BovineHD1200020632 BovineHD1200020752
1098 12 | 74327005 | 74589404 12 | 262400 1 0 | BovineHD1200020644 BovineHD1200020752
1099 12 | 74359566 | 74578587 10 | 219022 5 3 | BovineHD1200028373 BovineHD1200020745
1100 12 | 74840021 | 74942860 10| 102840 1 0 | BovineHD1200020836 BovineHD1200020874
1101 12 | 74840021 | 75080248 16 | 240228 1 0 | BovineHD1200020836 BovineHD1200027123
1102 12 | 74840021 | 75141024 17 | 301004 1 0 | BovineHD1200020836 BovineHD1200020915
1103 12 | 74840021 | 75193156 18 | 353136 1 0 | BovineHD1200020836 BovineHD1200020930
1104 12 | 74840021 | 75238779 19 | 398759 1 0 | BovineHD1200020836 BovineHD1200020945
1105 12 | 74862280 | 75017633 10| 155354 5 3 | BovineHD1200020847 BovineHD1200020892
1106 12 | 74862280 | 75061575 12 | 199296 5 3 | BovineHD1200020847 BovineHD1200020902
1107 12 | 74862280 | 75080248 13| 217969 5 3 | BovineHD1200020847 BovineHD1200027123
1108 12 | 74866531 | 75193156 14| 326626 1 0 | BovineHD1200020850 BovineHD1200020930
1109 12 | 74894950 | 75080248 10 | 185299 5 3 | BovineHD1200020862 BovineHD1200027123
1110 12 | 74930625 | 75193156 11| 262532 1 0 | BovineHD1200020869 BovineHD1200020930
1111 12 | 75238779 | 75379717 44 | 140939 5 3 | BovineHD1200020945 BovineHD1200021030
1112 12 | 75238779 | 75462926 51| 224148 5 3 | BovineHD1200020945 BovineHD1200028439
1113 12 | 75238779 | 75517838 59 | 279060 5 3 | BovineHD1200020945 BovineHD1200021104
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1114 12 | 75246806 | 75400054 47 | 153249 5 3 | BovineHD1200020947 BovineHD1200021040
1115 12 | 75246806 | 75404936 48 | 158131 5 3 | BovineHD1200020947 BovineHD1200028434
1116 12 | 75246806 | 75417228 49 | 170423 5 3 | BovineHD1200020947 BovineHD1200028436
1117 12 | 75328043 | 75502589 23 | 174547 5 3 | BovineHD1200020997 BovineHD1200021091
1118 12 | 75334764 | 76608564 41 | 1273801 5 3 | BovineHD1200021002 BovineHD1200021571
1119 12 | 75338843 | 75471626 15 | 132784 5 3 | BovineHD1200021004 BovineHD1200021067
1120 12 | 75348811 | 75579245 21| 230435 5 3 | BovineHD1200021010 BovineHD1200021134
1121 12 | 75374251 | 75462926 10 88676 5 3 | BovineHD1200021025 BovineHD1200028439
1122 12 | 75374251 | 75471626 11 97376 5 3 | BovineHD1200021025 BovineHD1200021067
1123 12 | 75374251 | 75579245 19 | 204995 5 3 | BovineHD1200021025 BovineHD1200021134
1124 12 | 75378406 | 75471626 10 93221 5 3 | BovineHD1200021029 BovineHD1200021067
1125 12 | 75398067 | 75517838 13 | 119772 5 3 | BovineHD1200021039 BovineHD1200021104
1126 12 | 75398067 | 75579245 14 | 181179 5 3 | BovineHD1200021039 BovineHD1200021134
1127 12 | 75400054 | 75946247 20 | 546194 5 3 | BovineHD1200021040 BovineHD1200028476
1128 12 | 75404936 | 75579245 12 | 174310 5 3 | BovineHD1200028434 BovineHD1200021134
1129 12 | 75417228 | 75579245 11| 162018 5 3 | BovineHD1200028436 BovineHD1200021134
1130 12 | 75462926 | 75579245 10 | 116320 5 3 | BovineHD1200028439 BovineHD1200021134
1131 12 | 75462926 | 75946247 17 | 483322 5 3 | BovineHD1200028439 BovineHD1200028476
1132 12 | 75462926 | 76074162 18 | 611237 5 3 | BovineHD1200028439 BovineHD1200021338
1133 12 | 75462926 | 76608564 27 | 1145639 5 3 | BovineHD1200028439 BovineHD1200021571
1134 12 | 75497057 | 75946247 15 | 449191 1 0 | BovineHD1200021086 BovineHD1200028476
1135 12 | 75497057 | 76154619 18 | 657563 5 3 | BovineHD1200021086 BovineHD1200021378
1136 12 | 75497057 | 76191654 19 | 694598 5 3 | BovineHD1200021086 BovineHD1200021397
1137 12 | 75500319 | 75946247 14 | 445929 5 3 | BovineHD1200021089 BovineHD1200028476
1138 12 | 75770032 | 76191654 11 | 421623 5 3 | BovineHD1200021214 BovineHD1200021397
1139 12 | 75770032 | 76270340 12 | 500309 5 3 | BovineHD1200021214 BovineHD1200021440
1140 12 | 76074162 | 76608564 10 | 534403 5 3 | BovineHD1200021338 BovineHD1200021571
1141 12 | 78367374 | 78402287 19 34914 2 1 | ARS-BFGL-NGS-110479 BovineHD1200022324
1142 12 | 78367374 | 78412067 21 44694 2 1 | ARS-BFGL-NGS-110479 BovineHD1200022325
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1143 13 | 2102273 | 2138145 16 35873 2 1 | BovineHD1300000552 BovineHD1300000567
1144 13| 2102273 | 2141495 18 39223 2 1 | BovineHD1300000552 BovineHD1300000570
1145 13 | 7963451 | 8001486 16 38036 2 1 | BovineHD1300002105 BovineHD4100009880
1146 13| 7963451 | 8009711 19 46261 2 1 | BovineHD1300002105 BovineHD1300002122
1147 13 | 7963451 | 8013473 20 50023 2 1 | BovineHD1300002105 BovineHD1300002123
1148 13 | 10508131 | 10536898 10 28768 2 1 | ARS-BFGL-NGS-32505 BovineHD1300002882
1149 13 | 12543348 | 12799194 70 | 255847 5 3 | BovineHD1300003541 BovineHD1300003607
1150 13 | 12543348 | 12820186 78 | 276839 5 3 | BovineHD1300003541 BovineHD1300003616
1151 13 | 12543348 | 12822615 79 | 279268 5 3 | BovineHD1300003541 BovineHD1300003617
1152 13 | 12544693 | 12774276 60 | 229584 5 3 | BovineHD1300003542 BovineHD1300003598
1153 13 | 12544693 | 12790226 66 | 245534 5 3 | BovineHD1300003542 BovineHD1300003604
1154 13 | 12544693 | 12792963 68 | 248271 5 3 | BovineHD1300003542 BovineHD1300003606
1155 13 | 12544693 | 12799194 69 | 254502 5 3 | BovineHD1300003542 BovineHD1300003607
1156 13 | 12544693 | 12804669 72 | 259977 5 3 | BovineHD1300003542 BovineHD1300003610
1157 13 | 12544693 | 12820186 77 | 275494 5 3 | BovineHD1300003542 BovineHD1300003616
1158 13 | 12552408 | 12792963 66 | 240556 5 3 | BovineHD1300024867 BovineHD1300003606
1159 13 | 12565055 | 12784454 58 | 219400 5 3 | BovineHD1300003546 BovineHD1300003601
1160 13 | 12565055 | 12786850 59 | 221796 5 3 | BovineHD1300003546 BovineHD1300003602
1161 13 | 12565055 | 12792963 63 | 227909 5 3 | BovineHD1300003546 BovineHD1300003606
1162 13 | 12565055 | 12799194 64 | 234140 5 3 | BovineHD1300003546 BovineHD1300003607
1163 13 | 12565055 | 12804669 67 | 239615 5 3 | BovineHD1300003546 BovineHD1300003610
1164 13 | 12565055 | 12820186 72 | 255132 5 3 | BovineHD1300003546 BovineHD1300003616
1165 13 | 12584552 | 12633900 18 49349 5 3 | BovineHD1300003553 BovineHD1300003568
1166 13 | 12584552 | 12820186 64 | 235635 5 3 | BovineHD1300003553 BovineHD1300003616
1167 13 | 12584552 | 12822615 65 | 238064 5 3 | BovineHD1300003553 BovineHD1300003617
1168 13 | 12595623 | 12792963 50 | 197341 5 3 | BovineHD1300003556 BovineHD1300003606
1169 13 | 12595623 | 12804669 54 | 209047 5 3 | BovineHD1300003556 BovineHD1300003610
1170 13 | 12595623 | 12822615 60 | 226993 5 3 | BovineHD1300003556 BovineHD1300003617
1171 13 | 12605430 | 12790226 46 | 184797 5 3 | BovineHD1300003558 BovineHD1300003604
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1172 13 | 12622743 | 12752130 29 | 129388 5 3 | BovineHD1300003564 BovineHD1300003592
1173 13 | 12622743 | 12792181 42 | 169439 5 3 | BovineHD1300003564 BovineHD1300003605
1174 13 | 12622743 | 12804669 47 | 181927 5 3 | BovineHD1300003564 BovineHD1300003610
1175 13 | 12622743 | 12820186 52 | 197444 5 3 | BovineHD1300003564 BovineHD1300003616
1176 13 | 12622743 | 12822615 53| 199873 5 3 | BovineHD1300003564 BovineHD1300003617
1177 13 | 12625622 | 12792963 42 | 167342 5 3 | BovineHD1300003565 BovineHD1300003606
1178 13 | 12625622 | 12804669 46 | 179048 5 3 | BovineHD1300003565 BovineHD1300003610
1179 13 | 12625622 | 12820186 51| 194565 5 3 | BovineHD1300003565 BovineHD1300003616
1180 13 | 12626523 | 12820186 50 | 193664 5 3 | BovineHD4100009935 BovineHD1300003616
1181 13 | 12628175 | 12792963 40 | 164789 5 3 | BovineHD1300003566 BovineHD1300003606
1182 13 | 12628175 | 12799194 41 | 171020 5 3 | BovineHD1300003566 BovineHD1300003607
1183 13 | 12633900 | 12792963 38 | 159064 5 3 | BovineHD1300003568 BovineHD1300003606
1184 13 | 12633900 | 12804669 42 | 170770 5 3 | BovineHD1300003568 BovineHD1300003610
1185 13 | 12640230 | 12804669 41 | 164440 5 3 | BovineHD1300003569 BovineHD1300003610
1186 13 | 12645130 | 12804669 40 | 159540 5 3 | BovineHD1300003570 BovineHD1300003610
1187 13 | 12667083 | 12820186 40 | 153104 5 3 | BovineHD1300003577 BovineHD1300003616
1188 13 | 12667083 | 12822615 41| 155533 5 3 | BovineHD1300003577 BovineHD1300003617
1189 13 | 12688200 | 12804669 32| 116470 5 3 | BovineHD1300003579 BovineHD1300003610
1190 13 | 12701419 | 12799194 26 97776 5 3 | BovineHD1300003583 BovineHD1300003607
1191 13 | 12701419 | 12804669 29 | 103251 5 3 | BovineHD1300003583 BovineHD1300003610
1192 13 | 12701419 | 12820186 34 | 118768 5 3 | BovineHD1300003583 BovineHD1300003616
1193 13 | 12708929 | 12784454 19 75526 5 3 | BovineHD1300003584 BovineHD1300003601
1194 13 | 12708929 | 12792963 24 84035 5 3 | BovineHD1300003584 BovineHD1300003606
1195 13 | 12708929 | 12820186 33| 111258 5 3 | BovineHD1300003584 BovineHD1300003616
1196 13 | 19909378 | 19946082 17 36705 2 1 | BovineHD1300005797 BovineHD1300005810
1197 13 | 33407009 | 33477797 20 70789 2 1 | BovineHD1300009748 BovineHD1300009767
1198 13 | 33423542 | 33457495 10 33954 2 1 | BovineHD1300009753 BovineHD1300009761
1199 13 | 33423542 | 33470830 14 47289 2 1 | BovineHD1300009753 BovineHD1300009765
1200 13 | 33423542 | 33477797 16 54256 2 1 | BovineHD1300009753 BovineHD1300009767
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1201 13 | 37415567 | 37458688 11 43122 5 3 | BovineHD1300010810 BovineHD1300010819
1202 13 | 37415567 | 37479958 14 64392 5 3 | BovineHD1300010810 BovineHD1300010823
1203 13 | 37415567 | 37495897 19 80331 5 3 | BovineHD1300010810 BovineHD1300010829
1204 13 | 37434887 | 37479958 10 45072 5 3 | BovineHD1300010813 BovineHD1300010823
1205 13 | 37448217 | 37495897 13 47681 5 3 | BovineHD1300010815 BovineHD1300010829
1206 13 | 43654009 | 43795538 19 | 141530 5 3 | ARS-BFGL-NGS-109512 BovineHD1300012791
1207 13 | 43707745 | 43776717 10 68973 5 3 | BTB-01794883 BovineHD1300012788
1208 13 | 43907827 | 43949298 11 41472 5 3 | BTA-122758-no-rs BovineHD1300012830
1209 13 | 46887454 | 46912555 13 25102 2 1 | BovineHD1300013734 BovineHD1300013746
1210 13 | 46896813 | 46912555 10 15743 2 1 | BovineHD1300013737 BovineHD1300013746
1211 13 | 53933240 | 53980281 17 47042 1 0 | BovineHD1300015289 BovineHD1300015305
1212 13 | 53933240 | 53982995 19 49756 1 0 | BovineHD1300015289 BovineHD1300015307
1213 13 | 53934586 | 53982995 18 48410 1 0 | BovineHD1300015290 BovineHD1300015307
1214 13 | 53945164 | 53982995 12 37832 2 1 | BovineHD1300015296 BovineHD1300015307
1215 13 | 53949454 | 53982995 11 33542 2 1 | BovineHD1300015297 BovineHD1300015307
1216 13 | 53949454 | 53990117 15 40664 2 1 | BovineHD1300015297 BovineHD1300015312
1217 13 | 54065496 | 54080230 10 14735 5 3 | BovineHD1300015341 BovineHD1300015353
1218 13 | 54065496 | 54114946 18 49451 5 3 | BovineHD1300015341 BovineHD1300015362
1219 13 | 61758700 | 61829559 20 70860 2 1 | BovineHD1300017677 BovineHD1300017696
1220 13 | 61764038 | 61810469 13 46432 2 1 | BovineHD1300017678 BovineHD1300017691
1221 13 | 61764038 | 61816652 16 52615 2 1 | BovineHD1300017678 ARS-BFGL-NGS-102886
1222 13 | 61764038 | 61819687 17 55650 2 1 | BovineHD1300017678 BovineHD1300017694
1223 13 | 61764038 | 61832961 20 68924 2 1 | BovineHD1300017678 BovineHD1300017697
1224 13 | 61764038 | 61838708 21 74671 2 1 | BovineHD1300017678 BovineHD1300017698
1225 13 | 61767478 | 61816652 15 49175 2 1 | BovineHD1300017679 ARS-BFGL-NGS-102886
1226 13 | 61888486 | 61950689 16 62204 2 1 | BovineHD1300017710 BovineHD1300017726
1227 13 | 61894132 | 61950689 14 56558 2 1 | BovineHD1300017712 BovineHD1300017726
1228 13 | 67275766 | 67385717 27 | 109952 2 1 | BovineHD1300019064 BovineHD1300019104
1229 13 | 71850682 | 71924455 20 73774 2 1 | BovineHD1300020619 BovineHD1300020636
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1230 13 | 71850682 | 71925908 21 75227 2 1 | BovineHD1300020619 BovineHD1300020637
1231 13 | 71850682 | 71928909 22 78228 2 1 | BovineHD1300020619 BovineHD1300020638
1232 13 | 71850682 | 71931812 23 81131 2 1 | BovineHD1300020619 BovineHD1300020639
1233 13 | 71888562 | 71928909 14 40348 2 1 | BovineHD1300020626 BovineHD1300020638
1234 13 | 71888562 | 71931812 15 43251 2 1 | BovineHD1300020626 BovineHD1300020639
1235 13 | 71895797 | 71924455 11 28659 2 1 | BovineHD1300020627 BovineHD1300020636
1236 13 | 71895797 | 71931812 14 36016 2 1 | BovineHD1300020627 BovineHD1300020639
1237 13 | 74388010 | 74430302 13 42293 2 1 | BovineHD1300021471 BovineHD1300021482
1238 13 | 74631978 | 74669059 21 37082 5 3 | BovineHD1300021546 BovineHD1300021563
1239 13 | 74631978 | 74675560 23 43583 5 3 | BovineHD1300021546 BovineHD1300021565
1240 13 | 74639395 | 74675560 19 36166 5 3 | BovineHD1300021550 BovineHD1300021565
1241 14 645256 | 1189341 20 | 544086 5 3 | BovineHD1400000041 BovineHD1400000091
1242 14 645256 | 1226863 21| 581608 5 3 | BovineHD1400000041 BovineHD1400000098
1243 14 645256 | 1351133 29 | 705878 5 3 | BovineHD1400000041 BovineHD1400000128
1244 14 645256 | 1385301 31| 740046 5 3 | BovineHD1400000041 BovineHD1400024343
1245 14 707397 | 1385301 28 | 677905 5 3 | BovineHD1400000048 BovineHD1400024343
1246 14 | 1099104 | 1385301 18 | 286198 5 3 | BovineHD1400000074 BovineHD1400024343
1247 14 | 1099104 | 1410699 20 | 311596 5 3 | BovineHD1400000074 BovineHD1400000139
1248 14| 1139087 | 1351133 11| 212047 5 3 | BovineHD1400000081 BovineHD1400000128
1249 14 | 1139087 | 1379063 12 | 239977 5 3 | BovineHD1400000081 BovineHD1400000132
1250 14| 1139087 | 1385301 13 | 246215 5 3 | BovineHD1400000081 BovineHD1400024343
1251 14 | 1139087 | 1407415 14 | 268329 5 3 | BovineHD1400000081 BovineHD1400000138
1252 14| 1189341 | 1351133 10| 161793 5 3 | BovineHD1400000091 BovineHD1400000128
1253 14| 1189341 | 1379063 11| 189723 5 3 | BovineHD1400000091 BovineHD1400000132
1254 14 | 1189341 | 1385301 12 | 195961 5 3 | BovineHD1400000091 BovineHD1400024343
1255 14| 1189341 | 1407415 13 | 218075 5 3 | BovineHD1400000091 BovineHD1400000138
1256 14| 1189341 | 1410699 14| 221359 5 3 | BovineHD1400000091 BovineHD1400000139
1257 14| 1260498 | 1385301 10 | 124804 5 3 | BovineHD1400024034 BovineHD1400024343
1258 14| 1260498 | 1407415 11| 146918 5 3 | BovineHD1400024034 BovineHD1400000138
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1259 14 | 1308359 | 1407415 10 99057 5 3 | BovineHD1400024339 BovineHD1400000138
1260 14| 1308359 | 1410699 11| 102341 5 3 | BovineHD1400024339 BovineHD1400000139
1261 14 | 1324152 | 1410699 10 86548 5 3 | BovineHD1400024342 BovineHD1400000139
1262 14| 2015554 | 2057629 10 42076 2 1 | BovineHD1400000274 BovineHD1400000283
1263 14 | 2022413 | 2069181 10 46769 2 1 | BovineHD1400000276 BovineHD1400000286
1264 14 | 2022413 | 2089613 14 67201 2 1 | BovineHD1400000276 BovineHD1400000290
1265 14| 2046297 | 2089613 10 43317 2 1 | BovineHD1400000281 BovineHD1400000290
1266 14 | 2395671 | 2472363 19 76693 2 1 | BovineHD1400000358 BovineHD1400000372
1267 14| 3493171 | 3504269 12 11099 5 3 | BovineHD1400000669 BovineHD1400000682
1268 14 | 3996353 | 4068825 29 72473 5 3 | BovineHD4100010590 Hapmap24986-BTC-
065021
1269 14 | 4100475 | 4129472 13 28998 2 1 | BovineHD4100010603 BovineHD1400000867
1270 14| 4200701 | 4369830 61| 169130 5 3 | BovineHD1400000886 BovineHD1400000961
1271 14 | 20742574 | 20818621 23 76048 2 1 | BovineHD1400005938 BovineHD1400005962
1272 14 | 22500478 | 22553028 18 52551 2 1 | BovineHD1400006487 BovineHD1400006504
1273 14 | 22503089 | 22544496 14 41408 2 1 | BovineHD1400006488 BTB-01252028
1274 14 | 22505415 | 22547813 15 42399 2 1 | BovineHD1400006489 BovineHD1400006503
1275 14 | 30326407 | 30377174 16 50768 5 3 | BovineHD1400008766 BovineHD1400008779
1276 14 | 42385696 | 42427570 11 41875 2 1 | BovineHD1400012070 BovineHD1400012082
1277 14 | 60496215 | 60514091 11 17877 5 3 | BovineHD1400016783 BovineHD1400016793
1278 14 | 63811066 | 63838459 10 27394 2 1 | BovineHD1400017707 BovineHD1400017714
1279 14 | 67434915 | 67489095 11 54181 2 1 | BovineHD1400018837 BovineHD1400018846
1280 14 | 68834757 | 68860420 17 25664 2 1 | BovineHD1400019267 BovineHD1400019281
1281 14 | 81841283 | 81878266 11 36984 5 3 | BovineHD1400023105 ARS-BFGL-NGS-15424
1282 14 | 81841283 | 81881644 13 40362 5 3 | BovineHD1400023105 ARS-BFGL-NGS-104251
1283 14 | 81841283 | 81883661 14 42379 5 3 | BovineHD1400023105 BovineHD1400023116
1284 15 43737 124293 13 80557 5 3 | BovineHD1500000003 BovineHD1500025525
1285 15 43737 133025 14 89289 5 3 | BovineHD1500000003 BovineHD1500000017
1286 15 43737 192584 21| 148848 5 3 | BovineHD1500000003 BovineHD1500024991
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1287 15 43737 248692 27 | 204956 5 3 | BovineHD1500000003 BovineHD1500000047
1288 15 43737 258140 28 | 214404 5 3 | BovineHD1500000003 BovineHD1500000048
1289 15 43737 420389 55| 376653 5 3 | BovineHD1500000003 BovineHD1500000078
1290 15 43737 508576 71| 464840 5 3 | BovineHD1500000003 BovineHD1500000095
1291 15 68422 124293 11 55872 5 3 | BovineHD1500000006 BovineHD1500025525
1292 15 68422 133025 12 64604 5 3 | BovineHD1500000006 BovineHD1500000017
1293 15 68422 258140 26 | 189719 5 3 | BovineHD1500000006 BovineHD1500000048
1294 15 70433 133025 11 62593 5 3 | BovineHD1500000007 BovineHD1500000017
1295 15 395791 449431 12 53641 5 3 | BovineHD1500000071 BovineHD1500025529
1296 15 547375 773505 87 | 226131 5 3 | BovineHD1500000106 BovineHD1500000203
1297 15 547375 779340 88 | 231966 5 3 | BovineHD1500000106 BovineHD1500000204
1298 15 547375 787417 92 | 240043 5 3 | BovineHD1500000106 BovineHD1500000208
1299 15 553342 766174 83| 212833 5 3 | BovineHD1500000107 BovineHD1500000200
1300 15 553342 807686 93 | 254345 5 3 | BovineHD1500000107 BovineHD1500000210
1301 15 560099 773505 84 | 213407 5 3 | BovineHD1500000109 BovineHD1500000203
1302 15 650515 661789 10 11275 5 3 | BovineHD1500000152 BovineHD1500000164
1303 15 659186 689592 12 30407 5 3 | BovineHD1500000162 BovineHD1500000175
1304 15 660091 684098 10 24008 5 3 | BovineHD1500000163 BovineHD1500000172
1305 15 660091 689592 11 29502 5 3 | BovineHD1500000163 BovineHD1500000175
1306 15| 1255932 | 1315478 16 59547 5 3 | BovineHD1500000295 BovineHD1500000317
1307 15| 1328622 | 1363910 15 35289 5 3 | BovineHD1500000318 BovineHD1500000339
1308 15| 1328622 | 1374762 16 46141 5 3 | BovineHD1500000318 BovineHD1500000344
1309 15| 1328622 | 1391302 19 62681 5 3 | BovineHD1500000318 BovineHD1500000348
1310 15| 1328622 | 1392890 20 64269 5 3 | BovineHD1500000318 BovineHD1500000349
1311 15| 1328622 | 1395380 22 66759 5 3 | BovineHD1500000318 BovineHD1500000351
1312 15| 1332473 | 1392890 19 60418 5 3 | BovineHD1500000319 BovineHD1500000349
1313 15| 1332473 | 1395380 21 62908 5 3 | BovineHD1500000319 BovineHD1500000351
1314 15| 1341474 | 1374762 11 33289 5 3 | BovineHD1500000327 BovineHD1500000344
1315 15| 1341474 | 1392890 15 51417 5 3 | BovineHD1500000327 BovineHD1500000349
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1316 15| 1343024 | 1385504 12 42481 5 3 | BovineHD1500000329 BovineHD1500000346
1317 15| 1343024 | 1396987 17 53964 5 3 | BovineHD1500000329 BovineHD1500000352
1318 15| 1346590 | 1392890 12 46301 5 3 | BovineHD1500000333 BovineHD1500000349
1319 15| 10941005 | 11038486 18 97482 5 3 | BovineHD1500002808 BovineHD1500002831
1320 15 | 16732787 | 17124155 88 | 391369 2 1 | BovineHD1500004275 BovineHD1500004360
1321 15 | 16919913 | 17149627 64 | 229715 2 1 | BovineHD1500004302 BovineHD1500004364
1322 15 | 24714021 | 24735563 10 21543 2 1 | BovineHD1500006501 BovineHD1500006510
1323 15 | 25012657 | 25060263 14 47607 2 1 | BovineHD1500006594 BovineHD1500006607
1324 15 | 30446720 | 30489674 14 42955 2 1 | BovineHD1500008122 BovineHD1500008130
1325 15 | 30453374 | 30489674 13 36301 2 1 | BovineHD1500008123 BovineHD1500008130
1326 15 | 30456511 | 30489674 12 33164 2 1 | BovineHD1500025111 BovineHD1500008130
1327 15 | 40487632 | 40521052 12 33421 2 1 | BovineHD1500011131 BovineHD1500011141
1328 15 | 40487632 | 40529240 14 41609 2 1 | BovineHD1500011131 BovineHD1500011143
1329 15 | 40488346 | 40516854 10 28509 2 1 | BovineHD1500011132 BovineHD1500011140
1330 15 | 40488346 | 40529240 13 40895 2 1 | BovineHD1500011132 BovineHD1500011143
1331 15| 41690512 | 41727594 16 37083 2 1 | BovineHD1500011419 BovineHD1500011434
1332 15 | 45470174 | 45541604 35 71431 2 1 | BovineHD1500012754 BovineHD1500012795
1333 15 | 45470174 | 45542956 36 72783 1 0 | BovineHD1500012754 BovineHD1500012796
1334 15 | 45475858 | 45530760 26 54903 2 1 | BovineHD1500012757 BovineHD1500012786
1335 15 | 45475858 | 45533361 28 57504 2 1 | BovineHD1500012757 BovineHD1500012788
1336 15 | 45475858 | 45534014 29 58157 2 1 | BovineHD1500012757 BovineHD1500012789
1337 15 | 45475858 | 45538373 32 62516 2 1 | BovineHD1500012757 BovineHD1500012792
1338 15 | 45475858 | 45540133 33 64276 2 1 | BovineHD1500012757 BovineHD1500012794
1339 15 | 45475858 | 45541604 34 65747 2 1 | BovineHD1500012757 BovineHD1500012795
1340 15 | 45475858 | 45542956 35 67099 1 0 | BovineHD1500012757 BovineHD1500012796
1341 15 | 45482819 | 45533361 23 50543 2 1 | BovineHD1500012761 BovineHD1500012788
1342 15 | 45482819 | 45534014 24 51196 2 1 | BovineHD1500012761 BovineHD1500012789
1343 15 | 45482819 | 45538373 27 55555 2 1 | BovineHD1500012761 BovineHD1500012792
1344 15 | 45482819 | 45540133 28 57315 2 1 | BovineHD1500012761 BovineHD1500012794
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1345 15 | 45482819 | 45541604 29 58786 2 1 | BovineHD1500012761 BovineHD1500012795
1346 15 | 45482819 | 45542956 30 60138 2 1 | BovineHD1500012761 BovineHD1500012796
1347 15 | 45485037 | 45538373 25 53337 2 1 | BovineHD1500012763 BovineHD1500012792
1348 15 | 45485037 | 45540133 26 55097 2 1 | BovineHD1500012763 BovineHD1500012794
1349 15 | 45485037 | 45541604 27 56568 2 1 | BovineHD1500012763 BovineHD1500012795
1350 15 | 45487683 | 45541604 26 53922 2 1 | BovineHD1500012764 BovineHD1500012795
1351 15 | 45503972 | 45533361 14 29390 2 1 | BovineHD1500012771 BovineHD1500012788
1352 15 | 45503972 | 45540133 19 36162 2 1 | BovineHD1500012771 BovineHD1500012794
1353 15 | 45503972 | 45541604 20 37633 2 1 | BovineHD1500012771 BovineHD1500012795
1354 15 | 45516207 | 45533361 10 17155 2 1 | BovineHD1500012777 BovineHD1500012788
1355 15 | 45516207 | 45534014 11 17808 2 1 | BovineHD1500012777 BovineHD1500012789
1356 15 | 45516207 | 45538373 14 22167 2 1 | BovineHD1500012777 BovineHD1500012792
1357 15 | 45516207 | 45540133 15 23927 2 1 | BovineHD1500012777 BovineHD1500012794
1358 15 | 45516207 | 45541604 16 25398 2 1 | BovineHD1500012777 BovineHD1500012795
1359 15 | 45516207 | 45542956 17 26750 2 1 | BovineHD1500012777 BovineHD1500012796
1360 15 | 46539222 | 46651173 25| 111952 5 3 | BovineHD1500013170 BovineHD1500013243
1361 15 | 46539222 | 46694068 33| 154847 5 3 | BovineHD1500013170 BovineHD1500013274
1362 15 | 46539222 | 46975690 55| 436469 5 3 | BovineHD1500013170 BovineHD1500013399
1363 15 | 46539222 | 46987386 57 | 448165 5 3 | BovineHD1500013170 BovineHD1500013407
1364 15 | 46539222 | 47013774 60 | 474553 5 3 | BovineHD1500013170 BovineHD1500013413
1365 15 | 46571384 | 46683210 29 | 111827 5 3 | BovineHD1500013180 BovineHD1500013263
1366 15 | 46571384 | 46694068 32 | 122685 5 3 | BovineHD1500013180 BovineHD1500013274
1367 15 | 46571384 | 46975690 54 | 404307 5 3 | BovineHD1500013180 BovineHD1500013399
1368 15 | 46605212 | 46623335 15 18124 5 3 | BovineHD1500013202 BovineHD1500013219
1369 15 | 46605212 | 46651173 17 45962 5 3 | BovineHD1500013202 BovineHD1500013243
1370 15 | 46605212 | 46694068 25 88857 5 3 | BovineHD1500013202 BovineHD1500013274
1371 15 | 46605212 | 46935735 41 | 330524 5 3 | BovineHD1500013202 BovineHD1500025797
1372 15 | 46605212 | 46975690 47 | 370479 5 3 | BovineHD1500013202 BovineHD1500013399
1373 15 | 46621486 | 46683210 10 61725 5 3 | BovineHD1500013217 BovineHD1500013263
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1374 15 | 46621486 | 46694068 13 72583 5 3 | BovineHD1500013217 BovineHD1500013274
1375 15 | 46651173 | 46975690 31| 324518 5 3 | BovineHD1500013243 BovineHD1500013399
1376 15 | 46666188 | 46975690 30| 309503 5 3 | BovineHD1500013248 BovineHD1500013399
1377 15 | 46676693 | 46975690 27 | 298998 5 3 | BovineHD1500013256 BovineHD1500013399
1378 15 | 46776660 | 46975690 20 | 199031 5 3 | BovineHD1500013334 BovineHD1500013399
1379 15 | 46776660 | 47013774 25| 237115 5 3 | BovineHD1500013334 BovineHD1500013413
1380 15 | 46805089 | 46987386 21| 182298 5 3 | BovineHD1500013344 BovineHD1500013407
1381 15 | 46809853 | 46975690 16 | 165838 5 3 | BovineHD1500013347 BovineHD1500013399
1382 15 | 46838495 | 46975690 14| 137196 5 3 | BovineHD1500013357 BovineHD1500013399
1383 15 | 46898690 | 46975690 11 77001 5 3 | BovineHD1500013374 BovineHD1500013399
1384 15 | 46898690 | 46987386 13 88697 5 3 | BovineHD1500013374 BovineHD1500013407
1385 15 | 46898690 | 46991080 14 92391 5 3 | BovineHD1500013374 BovineHD1500013408
1386 15 | 46898690 | 47013774 16 | 115085 5 3 | BovineHD1500013374 BovineHD1500013413
1387 15 | 46906029 | 47013774 15| 107746 5 3 | BTB-01926941 BovineHD1500013413
1388 15 | 46960682 | 47013774 10 53093 5 3 | BovineHD1500013394 BovineHD1500013413
1389 15 | 47993124 | 48047397 10 54274 5 3 | BovineHD1500013768 BovineHD1500013779
1390 15 | 47993124 | 48054165 11 61042 5 3 | BovineHD1500013768 BovineHD1500013780
1391 15 | 47993124 | 48079198 19 86075 5 3 | BovineHD1500013768 BovineHD1500013788
1392 15 | 47993124 | 48084049 20 90926 5 3 | BovineHD1500013768 BovineHD1500013789
1393 15 | 47993124 | 48085137 21 92014 5 3 | BovineHD1500013768 BovineHD1500013790
1394 15 | 48009469 | 48079198 16 69730 5 3 | BovineHD1500013774 BovineHD1500013788
1395 15 | 48009469 | 48084049 17 74581 5 3 | BovineHD1500013774 BovineHD1500013789
1396 15| 50351188 | 50416349 11 65162 5 3 | BovineHD1500014520 BovineHD1500014540
1397 15 | 50619664 | 50652851 11 33188 5 3 | BovineHD1500014603 BovineHD1500014613
1398 15 | 50619664 | 50780834 31| 161171 5 3 | BovineHD1500014603 BovineHD1500014654
1399 15 | 50744716 | 50905892 20| 161177 5 3 | BovineHD1500014644 BovineHD1500014688
1400 15 | 50744716 | 50908580 21| 163865 5 3 | BovineHD1500014644 BovineHD1500014689
1401 15 | 57265349 | 57285101 14 19753 2 1 | BovineHD1500016483 BovineHD1500016496
1402 15 | 67280359 | 67308302 12 27944 5 3 | BovineHD1500019375 BovineHD1500019386
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1403 15 | 79263122 | 79298902 16 35781 2 1 | BovineHD1500023110 BovineHD1500023128
1404 15| 79263122 | 79317375 18 54254 2 1 | BovineHD1500023110 BovineHD1500023132
1405 15 | 79269130 | 79298902 14 29773 2 1 | BovineHD1500023113 BovineHD1500023128
1406 15 | 79608073 | 79690026 10 81954 5 3 | BovineHD1500023217 BovineHD1500023233
1407 15 | 79744750 | 79925053 51| 180304 5 3 | BovineHD1500023252 BovineHD1500023311
1408 15 | 79763209 | 79785494 10 22286 5 3 | BovineHD1500023255 ARS-BFGL-NGS-69079
1409 15| 79763209 | 79893803 43 | 130595 5 3 | BovineHD1500023255 BovineHD1500023305
1410 15 | 79819433 | 79883423 17 63991 5 3 | BovineHD1500023277 BovineHD1500023296
1411 15 | 79820699 | 79925053 29 | 104355 5 3 | BovineHD1500023278 BovineHD1500023311
1412 15 | 79849334 | 79925053 22 75720 5 3 | BovineHD1500023288 BovineHD1500023311
1413 15 | 79858131 | 79893803 16 35673 5 3 | BovineHD1500025314 BovineHD1500023305
1414 15 | 79868463 | 79893803 13 25341 5 3 | BovineHD1500023290 BovineHD1500023305
1415 15 | 79868463 | 79925053 18 56591 5 3 | BovineHD1500023290 BovineHD1500023311
1416 15 | 79868463 | 79974613 40 | 106151 5 3 | BovineHD1500023290 BovineHD1500023335
1417 15 | 79877015 | 79893803 12 16789 5 3 | BovineHD1500023291 BovineHD1500023305
1418 15 | 79877015 | 79925053 17 48039 5 3 | BovineHD1500023291 BovineHD1500023311
1419 15 | 79883423 | 79925053 14 41631 5 3 | BovineHD1500023296 BovineHD1500023311
1420 15 | 79888253 | 79925053 10 36801 5 3 | BovineHD1500023300 BovineHD1500023311
1421 15| 79948471 | 79974613 10 26143 5 3 | BovineHD1500023325 BovineHD1500023335
1422 15 | 80254337 | 81043410 82 | 789074 5 3 | BovineHD1500023386 BovineHD1500023585
1423 15 | 80266292 | 80296244 10 29953 5 3 | BovineHD1500023392 BovineHD1500023402
1424 15 | 80266292 | 80299924 12 33633 5 3 | BovineHD1500023392 BovineHD1500023404
1425 15 | 80266292 | 80329011 16 62720 5 3 | BovineHD1500023392 BovineHD1500023413
1426 15 | 80275724 | 80329011 13 53288 5 3 | BovineHD1500023396 BovineHD1500023413
1427 15 | 80280182 | 80329011 12 48830 5 3 | BovineHD1500023397 BovineHD1500023413
1428 15 | 80573351 | 81043410 54 | 470060 5 3 | BovineHD1500023455 BovineHD1500023585
1429 15 | 80597666 | 80743769 12| 146104 5 3 | BovineHD1500026027 BovineHD1500023491
1430 15 | 80614861 | 80743769 10| 128909 5 3 | BovineHD1500026029 BovineHD1500023491
1431 15 | 80638664 | 80939701 25| 301038 5 3 | BovineHD1500023467 BovineHD1500023541
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1432 15 | 80717128 | 80939701 21| 222574 5 3 | BTB-00619057 BovineHD1500023541
1433 15| 80717128 | 81043410 45 | 326283 5 3 | BTB-00619057 BovineHD1500023585
1434 15 | 80717128 | 81117711 71| 400584 5 3 | BTB-00619057 BovineHD1500023619
1435 15 | 80873701 | 81043410 33 | 169710 5 3 | BovineHD1500023519 BovineHD1500023585
1436 15 | 80892780 | 81042709 30| 149930 5 3 | BovineHD1500023526 BovineHD1500023584
1437 15 | 80900882 | 81043410 29 | 142529 5 3 | BovineHD1500023528 BovineHD1500023585
1438 15 | 80921274 | 81042709 27 | 121436 5 3 | BovineHD1500023533 BovineHD1500023584
1439 15 | 80921274 | 81121829 57 | 200556 5 3 | BovineHD1500023533 BovineHD1500023623
1440 15 | 80963521 | 81042709 20 79189 5 3 | BovineHD1500023552 BovineHD1500023584
1441 15 | 80994261 | 81042709 10 48449 5 3 | BovineHD1500023566 BovineHD1500023584
1442 15 | 80994261 | 81043410 11 49150 5 3 | BovineHD1500023566 BovineHD1500023585
1443 15| 81090121 | 81117711 10 27591 5 3 | BovineHD1500023605 BovineHD1500023619
1444 15 | 81090121 | 81121829 13 31709 5 3 | BovineHD1500023605 BovineHD1500023623
1445 15| 81090121 | 81131105 15 40985 5 3 | BovineHD1500023605 BovineHD1500023625
1446 15 | 81288563 | 81437542 31| 148980 5 3 | BovineHD1500023664 BovineHD1500023702
1447 15 | 83415031 | 83527066 12 | 112036 5 3 | BovineHD1500024474 BovineHD1500024495
1448 15 | 83417751 | 83527066 11 | 109316 5 3 | BovineHD1500024475 BovineHD1500024495
1449 15 | 83417751 | 83534599 13 | 116849 5 3 | BovineHD1500024475 BovineHD4100012253
1450 16 24074 152185 21| 128112 5 3 | BovineHD1600000001 BovineHD1600000019
1451 16 24074 188138 29 | 164065 5 3 | BovineHD1600000001 ARS-BFGL-NGS-41332
1452 16 24074 498301 65 | 474228 5 3 | BovineHD1600000001 BovineHD1600000076
1453 16 99900 188138 18 88239 5 3 | BovineHD1600000011 ARS-BFGL-NGS-41332
1454 16 132486 188138 13 55653 5 3 | BovineHD1600000015 ARS-BFGL-NGS-41332
1455 16 364952 459197 11 94246 5 3 | BovineHD1600000045 BovineHD1600000058
1456 16 364952 469723 12 | 104772 5 3 | BovineHD1600000045 BovineHD1600000060
1457 16 364952 485203 15| 120252 5 3 | BovineHD1600000045 BovineHD1600000064
1458 16 364952 490887 17 | 125936 5 3 | BovineHD1600000045 BovineHD1600000067
1459 16 364952 493245 19| 128294 5 3 | BovineHD1600000045 BovineHD1600000070
1460 16 387363 485203 13 97841 5 3 | BovineHD1600000049 BovineHD1600000064
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1461 16 387363 490887 15 | 103525 5 3 | BovineHD1600000049 BovineHD1600000067
1462 16 423184 490887 11 67704 5 3 | BovineHD1600023895 BovineHD1600000067
1463 16 | 5439901 | 5523107 11 83207 5 3 | BovineHD1600001532 BovineHD1600024264
1464 16 | 5447029 | 5523107 10 76079 5 3 | BTB-01927506 BovineHD1600024264
1465 16 | 5447029 | 5554428 12 | 107400 5 3 | BTB-01927506 BovineHD1600001553
1466 16 | 5447029 | 5574114 13 | 127086 5 3 | BTB-01927506 BovineHD1600001559
1467 16 | 5447029 | 5581530 14 | 134502 5 3 | BTB-01927506 BovineHD1600001562
1468 16 | 5453891 | 5574114 12 | 120224 5 3 | BovineHD1600001533 BovineHD1600001559
1469 16 | 5453891 | 5581530 13| 127640 5 3 | BovineHD1600001533 BovineHD1600001562
1470 16 | 5479265 | 5581530 10 | 102266 5 3 | BovineHD1600001538 BovineHD1600001562
1471 16 | 5489090 | 5768249 52 | 279160 5 3 | BovineHD1600001541 BovineHD1600001641
1472 16 | 5709256 | 5752883 11 43628 5 3 | BovineHD1600001617 BovineHD1600001635
1473 16 | 5709256 | 5764281 13 55026 5 3 | BovineHD1600001617 BovineHD1600001638
1474 16 | 5709256 | 5768249 15 58994 5 3 | BovineHD1600001617 BovineHD1600001641
1475 16 | 5709256 | 6027593 48 | 318338 5 3 | BovineHD1600001617 BovineHD1600001740
1476 16 | 5713711 | 5768249 14 54539 5 3 | BovineHD1600001618 BovineHD1600001641
1477 16 | 5715970 | 5812501 25 96532 5 3 | BovineHD1600001619 BovineHD1600023912
1478 16 | 5720213 | 5768249 12 48037 5 3 | BovineHD1600001621 BovineHD1600001641
1479 16 | 5720213 | 6027593 45 | 307381 5 3 | BovineHD1600001621 BovineHD1600001740
1480 16 | 5720213 | 6125517 48 | 405305 5 3 | BovineHD1600001621 BovineHD1600001778
1481 16 | 5732398 | 5768249 10 35852 5 3 | BovineHD1600001626 BovineHD1600001641
1482 16 | 5799919 | 5916075 14 | 116157 5 3 | BovineHD1600001651 BovineHD1600001703
1483 16 | 5799919 | 6027593 26 | 227675 5 3 | BovineHD1600001651 BovineHD1600001740
1484 16 | 5799919 | 6125517 29 | 325599 5 3 | BovineHD1600001651 BovineHD1600001778
1485 16 | 5808617 | 5916075 11 | 107459 5 3 | BovineHD1600001655 BovineHD1600001703
1486 16 | 5808617 | 6027593 23 | 218977 5 3 | BovineHD1600001655 BovineHD1600001740
1487 16 | 5808617 | 6125517 26 | 316901 5 3 | BovineHD1600001655 BovineHD1600001778
1488 16 | 5846840 | 6135133 25| 288294 5 3 | BovineHD1600001667 BovineHD1600001782
1489 16 | 5865918 | 6027593 17| 161676 5 3 | BovineHD1600001674 BovineHD1600001740
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1490 16 | 5868810 | 6027593 16 | 158784 5 3 | BovineHD1600001676 BovineHD1600001740
1491 16 | 5908813 | 6027593 14| 118781 5 3 | BovineHD1600001698 BovineHD1600001740
1492 16 | 5916075 | 6027593 13 | 111519 5 3 | BovineHD1600001703 BovineHD1600001740
1493 16 | 5931793 | 6027593 12 95801 5 3 | BovineHD1600024274 BovineHD1600001740
1494 16 | 5953988 | 6027593 10 73606 5 3 | BovineHD1600001714 BovineHD1600001740
1495 16 | 5953988 | 6125517 13 | 171530 5 3 | BovineHD1600001714 BovineHD1600001778
1496 16 | 7901886 | 7948314 10 46429 5 3 | BovineHD1600002261 BovineHD1600002277
1497 16 | 7901886 | 7963357 14 61472 5 3 | BovineHD1600002261 BovineHD1600002281
1498 16 | 7918041 | 7963357 10 45317 5 3 | BovineHD1600002266 BovineHD1600002281
1499 16 | 8741216 | 8836744 20 95529 2 1 | BovineHD1600002423 BovineHD1600002438
1500 16 | 11758931 | 11792218 16 33288 2 1 | BovineHD1600003138 BovineHD1600003149
1501 16 | 11767503 | 11792218 14 24716 2 1 | BovineHD1600003139 BovineHD1600003149
1502 16 | 15070508 | 15118639 19 48132 2 1 | BovineHD1600004085 BovineHD1600004105
1503 16 | 15178806 | 15243100 15 64295 2 1 | BovineHD1600004128 BovineHD1600004140
1504 16 | 17412930 | 17447956 10 35027 5 3 | BovineHD1600004729 BovineHD1600004739
1505 16 | 37013472 | 37054825 11 41354 2 1 | BovineHD1600010601 BovineHD1600010610
1506 16 | 39050441 | 39089869 14 39429 2 1 | BovineHD1600011199 BovineHD1600011211
1507 16 | 51728922 | 51843116 27 | 114195 2 1 | BovineHD1600014387 BovineHD1600014409
1508 16 | 52068803 | 52115458 11 46656 2 1 | BovineHD1600014460 BovineHD1600014468
1509 16 | 52075019 | 52115458 10 40440 2 1 | ARS-BFGL-NGS-12838 BovineHD1600014468
1510 16 | 52946703 | 53004392 14 57690 2 1 | BovineHD1600024571 BovineHD1600014638
1511 16 | 60462670 | 60498766 23 36097 5 3 | BovineHD1600016942 BovineHD1600016962
1512 16 | 60462670 | 60502932 24 40263 5 3 | BovineHD1600016942 BovineHD1600016963
1513 16 | 60470098 | 60498766 20 28669 5 3 | BovineHD1600016945 BovineHD1600016962
1514 16 | 60470098 | 60502932 21 32835 5 3 | BovineHD1600016945 BovineHD1600016963
1515 16 | 60474542 | 60498766 17 24225 5 3 | BovineHD1600016948 BovineHD1600016962
1516 16 | 60474542 | 60502932 18 28391 5 3 | BovineHD1600016948 BovineHD1600016963
1517 16 | 66849373 | 66876462 11 27090 2 1 | BovineHD1600018968 BovineHD1600018976
1518 16 | 66855994 | 66876462 10 20469 2 1 | BovineHD1600018969 BovineHD1600018976
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1519 16 | 72983578 | 73009611 10 26034 2 1 | ARS-BFGL-NGS-3559 BovineHD1600020750
1520 16 | 72985334 | 73016945 11 31612 2 1 | BovineHD1600020744 BovineHD1600020752
1521 16 | 77217657 | 77246724 11 29068 2 1 | BovineHD1600022343 BovineHD1600022352
1522 16 | 80959245 | 80974876 12 15632 5 3 | BovineHD1600023655 BovineHD1600023666
1523 17 | 18631496 | 18692126 12 60631 2 1 | BovineHD1700005409 BovineHD1700005420
1524 17 | 18631496 | 18699101 13 67606 2 1 | BovineHD1700005409 BovineHD1700005421
1525 17 | 18781200 | 18901031 26 | 119832 2 1 | BovineHD1700005438 BovineHD1700005458
1526 17 | 21819921 | 21839985 15 20065 2 1 | BovineHD1700006284 BovineHD1700006299
1527 17 | 27315502 | 27345431 10 29930 2 1 | BovineHD1700007726 BovineHD1700007734
1528 17 | 27322771 | 27349210 11 26440 2 1 | BovineHD1700007727 BovineHD1700007736
1529 17 | 27322771 | 27351471 12 28701 2 1 | BovineHD1700007727 BovineHD1700007737
1530 17 | 40307312 | 40332091 12 24780 5 3 | BovineHD1700011044 BTA-40892-no-rs

1531 17 | 40584371 | 40621694 11 37324 2 1 | BovineHD1700011147 BovineHD1700011158
1532 17 | 53122583 | 53139710 10 17128 2 1 | BovineHD1700014991 BovineHD1700015000
1533 17 | 55244711 | 55271553 10 26843 2 1 | BovineHD1700015662 BovineHD1700015670
1534 17 | 55247896 | 55290523 24 42628 2 1 | BovineHD1700015663 BovineHD1700015686
1535 17 | 58410638 | 58438656 11 28019 2 1 | BovineHD1700016558 BTA-25627-no-rs

1536 17 | 63154532 | 63192909 21 38378 5 3 | BovineHD1700018085 BovineHD1700018105
1537 17 | 64813262 | 64858435 11 45174 2 1 | BovineHD1700018667 BovineHD1700018676
1538 17 | 71089525 | 71240044 49 | 150520 2 1 | BovineHD1700020678 BovineHD1700020721
1539 17 | 72870233 | 73093737 41 | 223505 5 3 | BovineHD1700022390 BovineHD1700021374
1540 17 | 72929942 | 73023888 20 93947 5 3 | BovineHD1700021314 BovineHD1700021348
1541 17 | 73004371 | 73093737 26 89367 5 3 | BovineHD1700021338 BovineHD1700021374
1542 17 | 73878627 | 73892454 14 13828 5 3 | BovineHD1700021593 BovineHD1700021607
1543 17 | 74878327 | 74915529 12 37203 2 1 | BovineHD1700021858 BovineHD1700021865
1544 17 | 74878327 | 74929102 14 50776 2 1 | BovineHD1700021858 BovineHD1700021867
1545 17 | 74878327 | 74944074 17 65748 2 1 | BovineHD1700021858 BovineHD1700021870
1546 18 | 1468948 | 1528564 14 59617 2 1 | BovineHD1800000310 BovineHD1800000324
1547 18 | 1480653 | 1528564 11 47912 2 1 | BovineHD1800000313 BovineHD1800000324
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1548 18 | 10544352 | 10573635 11 29284 2 1 | BovineHD1800003763 BovineHD1800003770
1549 18 | 13365474 | 13445868 32 80395 5 3 | BovineHD1800004416 BovineHD1800019251
1550 18 | 13370006 | 13442089 30 72084 5 3 | BovineHD1800004417 BovineHD1800004444
1551 18 | 13372279 | 13417056 21 44778 5 3 | BovineHD1800004418 BovineHD1800004437
1552 18 | 13372279 | 13419491 22 47213 5 3 | BovineHD1800004418 BovineHD1800004438
1553 18 | 13372279 | 13442089 29 69811 5 3 | BovineHD1800004418 BovineHD1800004444
1554 18 | 13372279 | 13445868 30 73590 5 3 | BovineHD1800004418 BovineHD1800019251
1555 18 | 13372279 | 13455012 33 82734 5 3 | BovineHD1800004418 ARS-BFGL-NGS-114438
1556 18 | 13374264 | 13442089 28 67826 5 3 | BovineHD1800004419 BovineHD1800004444
1557 18 | 13388207 | 13417056 15 28850 5 3 | BovineHD1800004422 BovineHD1800004437
1558 18 | 13388207 | 13419491 16 31285 5 3 | BovineHD1800004422 BovineHD1800004438
1559 18 | 13388207 | 13439223 22 51017 5 3 | BovineHD1800004422 BovineHD1800019517
1560 18 | 13388207 | 13442089 23 53883 5 3 | BovineHD1800004422 BovineHD1800004444
1561 18 | 13388207 | 13445868 24 57662 5 3 | BovineHD1800004422 BovineHD1800019251
1562 18 | 13388207 | 13455012 27 66806 5 3 | BovineHD1800004422 ARS-BFGL-NGS-114438
1563 18 | 13394151 | 13417056 12 22906 5 3 | BovineHD1800004425 BovineHD1800004437
1564 18 | 13396915 | 13439223 18 42309 5 3 | ARS-BFGL-NGS-36246 BovineHD1800019517
1565 18 | 13396915 | 13445868 20 48954 5 3 | ARS-BFGL-NGS-36246 BovineHD1800019251
1566 18 | 25135026 | 25281274 47 | 146249 5 3 | BovineHD1800007744 BovineHD1800007789
1567 18 | 48664714 | 48717504 25 52791 2 1 | BovineHD1800019736 BovineHD1800014378
1568 18 | 48673836 | 48717504 23 43669 2 1 | BovineHD1800014359 BovineHD1800014378
1569 18 | 49074618 | 49109287 18 34670 1 0 | BovineHD1800014465 BovineHD1800014482
1570 18 | 49078895 | 49105418 12 26524 2 1 | BovineHD1800014467 BovineHD1800014478
1571 18 | 49078895 | 49106712 14 27818 2 1 | BovineHD1800014467 BovineHD1800014480
1572 18 | 49090018 | 49105418 11 15401 2 1 | Hapmap39652-BTA- BovineHD1800014478
43608
1573 18 | 49090018 | 49106712 13 16695 2 1 | Hapmap39652-BTA- BovineHD1800014480

43608
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1574 18 | 49090018 | 49109287 15 19270 2 1 | Hapmap39652-BTA- BovineHD1800014482
43608
1575 18 | 49091643 | 49105418 10 13776 2 1 | BovineHD1800014468 BovineHD1800014478
1576 18 | 49091643 | 49106712 12 15070 2 1 | BovineHD1800014468 BovineHD1800014480
1577 18 | 49091643 | 49109287 14 17645 2 1 | BovineHD1800014468 BovineHD1800014482
1578 18 | 49352081 | 49396303 12 44223 2 1 | ARS-BFGL-NGS-88249 ARS-BFGL-NGS-113564
1579 18 | 50025733 | 50053279 10 27547 2 1 | ARS-BFGL-NGS-87001 BovineHD1800014728
1580 18 | 57101952 | 57194210 34 92259 5 3 | BovineHD1800016645 BovineHD1800016673
1581 18 | 57148095 | 57194210 20 46116 5 3 | BovineHD1800016656 BovineHD1800016673
1582 18 | 57159020 | 57194210 14 35191 5 3 | BovineHD1800016661 BovineHD1800016673
1583 18 | 57165530 | 57194210 11 28681 5 3 | BovineHD1800016664 BovineHD1800016673
1584 18 | 58452729 | 58509437 10 56709 5 3 | BovineHD1800017025 BovineHD1800017035
1585 18 | 58478126 | 58559347 11 81222 5 3 | Hapmap23557-BTA- BovineHD1800017040
132578
1586 18 | 58478126 | 58625879 21| 147754 5 3 | Hapmap23557-BTA- BovineHD1800017052
132578
1587 18 | 58751697 | 58811905 10 60209 5 3 | BovineHD1800017120 BovineHD1800017139
1588 18 | 59154291 | 59327463 21| 173173 5 3 | BovineHD1800017191 BovineHD1800017233
1589 18 | 59154291 | 59459056 32| 304766 5 3 | BovineHD1800017191 BovineHD1800017269
1590 18 | 59154291 | 59890631 72 | 736341 5 3 | BovineHD1800017191 BovineHD1800017340
1591 18 | 59182962 | 59327463 18 | 144502 5 3 | BovineHD1800017205 BovineHD1800017233
1592 18 | 59182962 | 59444647 26 | 261686 5 3 | BovineHD1800017205 BovineHD1800017261
1593 18 | 59182962 | 59459056 29 | 276095 5 3 | BovineHD1800017205 BovineHD1800017269
1594 18 | 59182962 | 59682560 58 | 499599 5 3 | BovineHD1800017205 BovineHD1800017314
1595 18 | 59182962 | 59890631 69 | 707670 5 3 | BovineHD1800017205 BovineHD1800017340
1596 18 | 59229142 | 59327463 14 98322 5 3 | BovineHD1800017214 BovineHD1800017233
1597 18 | 59284273 | 59441716 13| 157444 5 3 | BovineHD1800017224 BovineHD1800017259
1598 18 | 59284273 | 59444647 14| 160375 5 3 | BovineHD1800017224 BovineHD1800017261
1599 18 | 59284273 | 59459056 17 | 174784 5 3 | BovineHD1800017224 BovineHD1800017269
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1600 18 | 59302760 | 59599864 32| 297105 5 3 | BovineHD1800017227 BovineHD1800017297
1601 18 | 59302760 | 59890631 55| 587872 5 3 | BovineHD1800017227 BovineHD1800017340
1602 18 | 59457523 | 59545076 11 87554 5 3 | BovineHD1800017268 BovineHD1800017285
1603 18 | 59674352 | 59890631 14| 216280 5 3 | BovineHD1800017310 BovineHD1800017340
1604 18 | 60430622 | 60683611 24 | 252990 5 3 | BovineHD1800017464 BovineHD1800017506
1605 18 | 60463129 | 60683611 20 | 220483 5 3 | BovineHD1800017472 BovineHD1800017506
1606 18 | 60466654 | 60632563 16 | 165910 5 3 | BovineHD1800017475 BovineHD1800017500
1607 18 | 60466654 | 60683611 18 | 216958 5 3 | BovineHD1800017475 BovineHD1800017506
1608 18 | 60478436 | 60632563 14| 154128 5 3 | BovineHD1800017477 BovineHD1800017500
1609 18 | 60506726 | 60683611 12 | 176886 5 3 | BovineHD1800017481 BovineHD1800017506
1610 18 | 60506726 | 60718816 14| 212091 5 3 | BovineHD1800017481 BovineHD1800017513
1611 18 | 60524323 | 60756196 16 | 231874 5 3 | BovineHD1800017484 BovineHD1800017518
1612 18 | 60539885 | 60726352 10 | 186468 5 3 | BovineHD1800019857 BovineHD1800017514
1613 18 | 60569760 | 60824427 16 | 254668 5 3 | BovineHD1800017491 BovineHD1800017523
1614 18 | 60859779 | 60939823 11 80045 5 3 | BovineHD1800017531 BovineHD1800017543
1615 18 | 60859779 | 60993719 21| 133941 5 3 | BovineHD1800017531 BovineHD1800017554
1616 18 | 60928049 | 60993719 13 65671 5 3 | BovineHD1800017540 BovineHD1800017554
1617 18 | 60939823 | 60993719 11 53897 5 3 | BovineHD1800017543 BovineHD1800017554
1618 18 | 61638038 | 61835029 19 | 196992 5 3 | BovineHD1800017779 BovineHD1800017816
1619 18 | 61674257 | 61835029 17 | 160773 5 3 | BovineHD1800017792 BovineHD1800017816
1620 18 | 61674257 | 61929947 36 | 255691 5 3 | BovineHD1800017792 BovineHD1800017841
1621 18 | 61699066 | 61857145 23 | 158080 5 3 | BovineHD4100013803 BovineHD1800017826
1622 18 | 61704935 | 61835029 13 | 130095 5 3 | BovineHD1800017797 BovineHD1800017816
1623 18 | 61714389 | 61835029 12 | 120641 5 3 | BovineHD1800017798 BovineHD1800017816
1624 18 | 61825210 | 61857145 11 31936 5 3 | BovineHD1800017812 BovineHD1800017826
1625 18 | 61894649 | 61929947 11 35299 5 3 | BovineHD1800019875 BovineHD1800017841
1626 18 | 62813257 | 62886264 39 73008 5 3 | BovineHD1800018139 BovineHD1800018177
1627 18 | 64545513 | 64577452 11 31940 5 3 | BovineHD1800018709 BovineHD1800018720
1628 18 | 64546948 | 64577452 10 30505 5 3 | BovineHD1800018710 BovineHD1800018720
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1629 18 | 64728690 | 64760454 14 31765 5 3 | BovineHD1800018785 BovineHD1800018800
1630 19| 1591038 | 1638822 10 47785 2 1 | BovineHD1900000335 BovineHD1900000346
1631 19| 1591038 | 1640135 11 49098 2 1 | BovineHD1900000335 BovineHD1900000347
1632 19| 1591038 | 1643585 14 52548 2 1 | BovineHD1900000335 BovineHD1900000350
1633 19| 1591038 | 1651670 17 60633 2 1 | BovineHD1900000335 BovineHD1900000353
1634 19| 1591038 | 1672139 18 81102 2 1 | BovineHD1900000335 BovineHD1900000354
1635 19| 1591038 | 1679507 19 88470 2 1 | BovineHD1900000335 BovineHD1900000355
1636 19| 1591038 | 1683625 22 92588 2 1 | BovineHD1900000335 BovineHD1900000358
1637 19 | 1598059 | 1643585 13 45527 2 1 | BovineHD1900000336 BovineHD1900000350
1638 19| 2270929 | 2344351 12 73423 1 0 | Hapmap27040-BTA- BovineHD1900000524
25119
1639 19| 6239670 | 6324535 12 84866 2 1 | BovineHD1900001593 BovineHD1900001624
1640 19 | 10531387 | 10633597 33| 102211 2 1 | BovineHD1900002865 BovineHD1900002893
1641 19 | 18792038 | 18827910 16 35873 2 1 | BovineHD1900005366 BovineHD1900005381
1642 19 | 18796647 | 18827910 15 31264 2 1 | BovineHD1900005367 BovineHD1900005381
1643 19 | 18805798 | 18827910 11 22113 2 1 | BovineHD1900005371 BovineHD1900005381
1644 19 | 18806955 | 18839754 11 32800 2 1 | BovineHD1900005372 BovineHD1900005382
1645 19 | 19566531 | 19589821 10 23291 2 1 | Hapmap24813-BTA- BovineHD1900005560
132803
1646 19 | 19566531 | 19599812 14 33282 2 1 | Hapmap24813-BTA- BovineHD1900005564
132803
1647 19 | 21384990 | 21464417 27 79428 2 1 | BovineHD1900006134 BovineHD1900006160
1648 19 | 21396331 | 21459264 17 62934 2 1 | BovineHD1900006140 BovineHD1900006158
1649 19 | 21396331 | 21470659 22 74329 2 1 | BovineHD1900006140 BovineHD1900006162
1650 19 | 21396331 | 21569741 35| 173411 2 1 | BovineHD1900006140 UA-IFASA-7043
1651 19 | 21425816 | 21542475 25| 116660 2 1 | BovineHD1900006150 BovineHD1900006175
1652 19 | 21432466 | 21470659 13 38194 2 1 | BovineHD1900006151 BovineHD1900006162
1653 19 | 21432466 | 21569741 26 | 137276 2 1 | BovineHD1900006151 UA-IFASA-7043
1654 19 | 21450550 | 21542475 19 91926 2 1 | BovineHD1900006157 BovineHD1900006175
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1655 19 | 23288170 | 23306455 11 18286 2 1 | BovineHD1900006687 BovineHD1900006697
1656 19 | 24548362 | 24582735 10 34374 5 3 | BovineHD1900007129 BovineHD1900007141
1657 19 | 24560909 | 24590915 11 30007 5 3 | BovineHD1900007133 BovineHD1900007146
1658 19 | 39238521 | 39260247 15 21727 2 1 | BovineHD1900011294 BovineHD1900011306
1659 19 | 41200141 | 41241029 10 40889 2 1 | BovineHD1900011728 BovineHD1900011736
1660 19 | 41204591 | 41245524 10 40934 2 1 | ARS-BFGL-NGS-12214 ARS-BFGL-NGS-111180
1661 19 | 45431747 | 45504567 18 72821 2 1 | BovineHD1900012759 BovineHD1900012774
1662 19 | 48801884 | 48856177 24 54294 2 1 | ARS-BFGL-NGS-115719 BovineHD1900013592
1663 19 | 50863908 | 51035766 11| 171859 5 3 | BovineHD1900014204 BovineHD1900014256
1664 19 | 51166632 | 51222728 17 56097 2 1 | BovineHD1900014310 BovineHD1900014325
1665 19 | 51172157 | 51225658 16 53502 2 1 | BovineHD1900014313 BovineHD1900014326
1666 19 | 51934105 | 52025851 22 91747 2 1 | ARS-BFGL-NGS-29662 BovineHD1900014546
1667 19 | 51939268 | 51976234 10 36967 2 1 | BovineHD1900014523 BovineHD1900014534
1668 19 | 51939268 | 51980475 11 41208 2 1 | BovineHD1900014523 BovineHD1900014535
1669 19 | 52179673 | 52236397 24 56725 2 1 | BovineHD1900014588 BovineHD1900014609
1670 19 | 52185877 | 52234974 20 49098 2 1 | BovineHD1900014591 ARS-BFGL-NGS-77313
1671 19 | 52188749 | 52234974 19 46226 2 1 | BovineHD1900014592 ARS-BFGL-NGS-77313
1672 19 | 52188749 | 52236397 20 47649 2 1 | BovineHD1900014592 BovineHD1900014609
1673 19 | 52215894 | 52236397 10 20504 2 1 | BovineHD1900014601 BovineHD1900014609
1674 19 | 54189867 | 54239006 16 49140 2 1 | BovineHD1900015172 Hapmap54297-
rs29013561
1675 19 | 54193942 | 54239006 13 45065 2 1 | BovineHD1900015175 Hapmap54297-
rs29013561
1676 19 | 54201520 | 54239006 12 37487 2 1 | BovineHD1900015176 Hapmap54297-
rs29013561
1677 19 | 55102419 | 55123565 10 21147 5 3 | BovineHD1900015498 BovineHD1900015512
1678 19 | 55176470 | 55233519 18 57050 2 1 | BovineHD1900015530 BovineHD1900015545
1679 20 | 5496038 | 5566639 18 70602 2 1 | BovineHD2000001712 BovineHD2000001728
1680 20 | 11361136 | 11391220 14 30085 2 1 | BovineHD2000003655 BovineHD2000003668

106



1681 20 | 12473693 | 12548876 39 75184 2 1 | BovineHD2000003989 BovineHD2000004024
1682 20 | 15492357 | 15564781 26 72425 5 3 | BovineHD2000004676 BovineHD2000004701
1683 20 | 39593945 | 39691234 46 97290 2 1 | BovineHD2000011287 ARS-BFGL-NGS-14869
1684 20 | 45918839 | 45967820 15 48982 2 1 | BovineHD4100014735 BovineHD2000013010
1685 20 | 45918839 | 45969221 16 50383 2 1 | BovineHD4100014735 BovineHD2000013011
1686 20 | 45918839 | 45977245 18 58407 2 1 | BovineHD4100014735 BovineHD2000013013
1687 20 | 45918839 | 45985255 20 66417 2 1 | BovineHD4100014735 BovineHD2000013016
1688 20 | 45920843 | 45979994 18 59152 2 1 | BovineHD2000012996 BovineHD2000013015
1689 20 | 45927253 | 45969221 14 41969 2 1 | BovineHD2000012999 BovineHD2000013011
1690 20 | 60447656 | 60496754 14 49099 5 3 | BTB-01341053 BovineHD2000016979
1691 20 | 62782658 | 62823045 25 40388 2 1 | BovineHD2000017778 BovineHD2000017802
1692 20 | 62802141 | 62823045 15 20905 2 1 | BovineHD2000017789 BovineHD2000017802
1693 21 975606 | 1101370 15 | 125765 5 3 | BovineHD2100000113 BovineHD2100000130
1694 21 975606 | 1150360 22 | 174755 5 3 | BovineHD2100000113 BovineHD2100000137
1695 21 975606 | 1739689 56 | 764084 5 3 | BovineHD2100000113 BovineHD2100000211
1696 21 975606 | 1977535 70 | 1001930 5 3 | BovineHD2100000113 BovineHD2100000250
1697 21 975606 | 2085345 73 | 1109740 5 3 | BovineHD2100000113 BovineHD2100000258
1698 21| 1300053 | 1739689 27 | 439637 5 3 | BovineHD2100000155 BovineHD2100000211
1699 21| 1339388 | 1739689 24 | 400302 5 3 | BovineHD2100000160 BovineHD2100000211
1700 21| 1382868 | 1662836 19 | 279969 5 3 | BovineHD2100000166 BovineHD2100000203
1701 21| 1382868 | 1739689 23 | 356822 5 3 | BovineHD2100000166 BovineHD2100000211
1702 21| 1382868 | 2085345 40 | 702478 5 3 | BovineHD2100000166 BovineHD2100000258
1703 21| 1526125 | 1739689 11| 213565 5 3 | BovineHD2100000188 BovineHD2100000211
1704 21| 1526125 | 1900577 22 | 374453 5 3 | BovineHD2100000188 BovineHD2100000240
1705 21| 1526125 | 1977535 25| 451411 5 3 | BovineHD2100000188 BovineHD2100000250
1706 21| 1658789 | 1869181 16 | 210393 5 3 | BTA-121305-no-rs BovineHD2100000236
1707 21| 7330545 | 7400647 23 70103 2 1 | BovineHD2100001590 Hapmap38507-BTA-
52931
1708 21| 7754357 | 7791640 13 37284 2 1 | BovineHD2100001670 BovineHD2100001680
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1709 21 | 14474236 | 14605574 28 | 131339 2 1 | BovineHD2100020944 ARS-BFGL-NGS-86644
1710 21 | 14492680 | 14574887 18 82208 2 1 | BovineHD2100003820 BovineHD2100003836
1711 21 | 15345488 | 15357042 13 11555 2 1 | ARS-BFGL-NGS-10830 BovineHD2100004130
1712 21 | 20062038 | 20129619 10 67582 1 0 | BovineHD2100005798 BovineHD2100005821
1713 21 | 20062038 | 20143245 12 81208 1 0 | BovineHD2100005798 BovineHD2100005829
1714 21 | 20062038 | 20157713 13 95676 1 0 | BovineHD2100005798 BovineHD2100005834
1715 21 | 20079777 | 20143245 10 63469 1 0 | BovineHD2100005806 BovineHD2100005829
1716 21 | 20079777 | 20157713 11 77937 1 0 | BovineHD2100005806 BovineHD2100005834
1717 21 | 20097872 | 20157713 10 59842 5 3 | BovineHD2100005812 BovineHD2100005834
1718 21 | 20097872 | 20164126 11 66255 5 3 | BovineHD2100005812 BovineHD2100005836
1719 21 | 20097872 | 20190573 14 92702 5 3 | BovineHD2100005812 BovineHD2100005843
1720 21 | 20099739 | 20190573 13 90835 5 3 | BovineHD2100005813 BovineHD2100005843
1721 21 | 20104871 | 20178454 10 73584 5 3 | BovineHD2100005815 BovineHD2100005837
1722 21 | 20196212 | 20231373 30 35162 5 3 | BovineHD2100005846 BovineHD2100005876
1723 21 | 26504335 | 26534891 10 30557 5 3 | BovineHD2100007640 BovineHD2100007647
1724 21 | 28159596 | 28253296 37 93701 2 1 | BovineHD2100008156 BovineHD2100008192
1725 21 | 28178720 | 28214825 17 36106 2 1 | BovineHD2100008167 BovineHD2100008182
1726 21 | 28178720 | 28220611 18 41892 2 1 | BovineHD2100008167 BovineHD2100008183
1727 21 | 28180402 | 28200514 10 20113 2 1 | BovineHD2100008168 BovineHD2100008176
1728 21 | 28180402 | 28207976 14 27575 2 1 | BovineHD2100008168 BovineHD2100008180
1729 21 | 28180402 | 28214825 16 34424 2 1 | BovineHD2100008168 BovineHD2100008182
1730 21 | 28180402 | 28220611 17 40210 2 1 | BovineHD2100008168 BovineHD2100008183
1731 21 | 35328865 | 35454532 73 | 125668 5 3 | BovineHD2100010187 BovineHD2100010265
1732 21 | 35328865 | 35458695 74 | 129831 5 3 | BovineHD2100010187 BovineHD2100010266
1733 21 | 35331062 | 35454532 71| 123471 5 3 | BovineHD2100010189 BovineHD2100010265
1734 21 | 35331062 | 35463366 73 | 132305 5 3 | BovineHD2100010189 BovineHD2100010267
1735 21 | 35337957 | 35454532 65| 116576 5 3 | BovineHD2100010196 BovineHD2100010265
1736 21 | 35340185 | 35454532 64 | 114348 5 3 | BovineHD2100010198 BovineHD2100010265
1737 21 | 35365423 | 35400366 15 34944 5 3 | BovineHD2100010208 BovineHD2100010223
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1738 21 | 35424722 | 35454532 25 29811 5 3 | BovineHD2100010241 BovineHD2100010265
1739 21 | 35425763 | 35454532 24 28770 5 3 | BovineHD2100010242 BovineHD2100010265
1740 21 | 37915701 | 38289858 100 | 374158 5 3 | BovineHD2100011034 BovineHD2100011128
1741 21 | 39036938 | 39153858 25| 116921 5 3 | Hapmap50996-BTA- BovineHD2100011305
52226
1742 21 | 46007188 | 46069814 15 62627 2 1 | BovineHD2100013232 BovineHD2100013244
1743 21 | 46018333 | 46069814 13 51482 2 1 | ARS-BFGL-NGS-107391 BovineHD2100013244
1744 21 | 56706639 | 56774987 20 68349 2 1 | BovineHD2100016344 BovineHD2100016361
1745 21 | 60514625 | 60594860 15 80236 5 3 | BovineHD2100017578 BovineHD2100021400
1746 21 | 61050744 | 61088436 19 37693 5 3 | BovineHD4100015308 BovineHD2100017703
1747 21 | 66713232 | 66761317 19 48086 2 1 | BovineHD2100019584 BovineHD2100019602
1748 21 | 70803573 | 70847840 12 44268 2 1 | BovineHD4100015391 BovineHD2100020738
1749 21 | 70803573 | 70850353 13 46781 2 1 | BovineHD4100015391 BovineHD2100021446
1750 21 | 70806337 | 70850353 12 44017 2 1 | BovineHD2100020731 BovineHD2100021446
1751 21 | 70810033 | 70847840 10 37808 2 1 | BovineHD2100020732 BovineHD2100020738
1752 21 | 70810033 | 70850353 11 40321 2 1 | BovineHD2100020732 BovineHD2100021446
1753 21 | 70810033 | 70891033 21 81001 2 1 | BovineHD2100020732 BovineHD2100021447
1754 22 | 5475849 | 5536270 17 60422 5 3 | BovineHD2200001576 BovineHD2200001598
1755 22 | 5475849 | 5548263 20 72415 5 3 | BovineHD2200001576 BovineHD2200001600
1756 22 | 5482578 | 5536270 16 53693 5 3 | BovineHD2200001577 BovineHD2200001598
1757 22 | 5482578 | 5548263 19 65686 5 3 | BovineHD2200001577 BovineHD2200001600
1758 22 | 15056590 | 15105709 18 49120 2 1 | BovineHD2200004406 BovineHD2200004423
1759 22 | 15056590 | 15114988 23 58399 2 1 | BovineHD2200004406 ARS-BFGL-NGS-73816
1760 22 | 15074325 | 15096616 10 22292 2 1 | BovineHD2200004409 BovineHD2200004419
1761 22 | 15074325 | 15105709 14 31385 2 1 | BovineHD2200004409 BovineHD2200004423
1762 22 | 15074325 | 15114988 19 40664 2 1 | BovineHD2200004409 ARS-BFGL-NGS-73816
1763 22 | 17992618 | 18018757 11 26140 2 1 | BovineHD2200005182 BovineHD2200005189
1764 22 | 17995303 | 18018757 10 23455 2 1 | BovineHD2200005183 BovineHD2200005189
1765 22 | 21708597 | 21740799 19 32203 2 1 | BovineHD2200006280 BovineHD2200006299
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1766 22 | 35059005 | 35163091 42 | 104087 BovineHD2200010004 BovineHD2200010045
1767 22 | 50594496 | 50652412 12 57917 BovineHD2200014437 Hapmap60583-
rs29027190
1768 22 | 50600741 | 50652412 11 51672 2 1 | BovineHD2200014439 Hapmap60583-
rs29027190

1769 22 | 51216484 | 51283351 22 66868 2 1 | BovineHD2200014625 ARS-BFGL-NGS-28042
1770 22 | 51240717 | 51283351 15 42635 2 1 | BovineHD2200014631 ARS-BFGL-NGS-28042
1771 22 | 52305473 | 52372850 10 67378 2 1 | BovineHD2200018114 BovineHD2200014872
1772 22 | 52305473 | 52383330 12 77858 2 1 | BovineHD2200018114 BovineHD2200014874
1773 22 | 56757151 | 56772708 10 15558 2 1 | BovineHD2200016300 BovineHD2200016308
1774 22 | 59345821 | 59370397 10 24577 2 1 | BovineHD2200017242 BovineHD2200017250
1775 22 | 60420003 | 60466907 24 46905 2 1 | BovineHD2200017577 BovineHD2200017598
1776 23 10121 608174 87 | 598054 5 3 | BovineHD2300000001 BovineHD2300015445
1777 23 10121 821833 127 | 811713 5 3 | BovineHD2300000001 BovineHD2300000121
1778 23 34690 820560 123 | 785871 5 3 | BovineHD2300015440 BovineHD2300000120
1779 23 169267 471774 40 | 302508 5 3 | BovineHD2300000028 BovineHD2300000062
1780 23 214278 471774 36 | 257497 5 3 | BovineHD2300000032 BovineHD2300000062
1781 23 | 3275618 | 3316943 11 41326 2 1 | BovineHD2300000669 BovineHD2300000679
1782 23 | 3275618 | 3328639 14 53022 2 1 | BovineHD2300000669 BovineHD2300000681
1783 23| 3283391 | 3379170 27 95780 2 1 | BovineHD2300015467 BovineHD2300000695
1784 23 | 3364476 | 3419701 26 55226 2 1 | BovineHD2300000688 BovineHD2300000710
1785 23 | 7798522 | 7816490 11 17969 2 1 | BovineHD2300001970 BovineHD2300001978
1786 23 | 7798522 | 7823509 13 24988 2 1 | BovineHD2300001970 BovineHD2300001980
1787 23 | 19239332 | 19280958 22 41627 2 1 | BovineHD2300004882 BovineHD2300004902
1788 23 | 25335659 | 25417035 10 81377 5 3 | BovineHD2300007040 BovineHD2300007057
1789 23 | 25353488 | 25442124 15 88637 2 1 | BovineHD2300007051 BovineHD2300007067
1790 23 | 25417035 | 25440853 11 23819 2 1 | BovineHD2300007057 BovineHD2300007066
1791 23 | 25417035 | 25442124 12 25090 1 0 | BovineHD2300007057 BovineHD2300007067
1792 23 | 25425442 | 25440853 10 15412 2 1 | BovineHD2300007058 BovineHD2300007066
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1793 23 | 25425442 | 25442124 11 16683 2 1 | BovineHD2300007058 BovineHD2300007067
1794 23 | 26905056 | 26926532 11 21477 5 3 | BovineHD2300007301 BovineHD2300007316
1795 23 | 26907964 | 26929522 13 21559 5 3 | BovineHD2300007303 BovineHD2300007319
1796 23 | 28431174 | 28494393 13 63220 2 1 | BovineHD2300007996 BovineHD2300015634
1797 23 | 28435313 | 28487275 10 51963 2 1 | BovineHD2300007999 BovineHD2300008020
1798 23 | 28439058 | 28494393 10 55336 2 1 | BovineHD2300008001 BovineHD2300015634
1799 23 | 28980942 | 29041704 11 60763 5 3 | BovineHD2300008232 BovineHD2300008250
1800 23 | 29010903 | 29099453 11 88551 5 3 | BovineHD2300008244 BovineHD2300008264
1801 23 | 29010903 | 29113538 12 | 102636 5 3 | BovineHD2300008244 BovineHD2300008267
1802 23 | 29024901 | 29099453 10 74553 5 3 | BovineHD2300008247 BovineHD2300008264
1803 23 | 29024901 | 29113538 11 88638 5 3 | BovineHD2300008247 BovineHD2300008267
1804 23 | 29032579 | 29113538 10 80960 5 3 | BovineHD2300008248 BovineHD2300008267
1805 23 | 30441844 | 30472870 14 31027 2 1 | BovineHD2300008787 BovineHD2300008801
1806 23 | 30445227 | 30472870 11 27644 2 1 | BovineHD2300008791 BovineHD2300008801
1807 23 | 31451136 | 31499002 16 47867 2 1 | BovineHD2300009085 BovineHD2300009099
1808 23 | 31455873 | 31527723 26 71851 2 1 | BovineHD2300009087 BovineHD2300009112
1809 23 | 31455873 | 31646894 51| 191022 2 1 | BovineHD2300009087 BovineHD2300009136
1810 23 | 34496662 | 34698858 23 | 202197 5 3 | BovineHD2300010131 BovineHD2300015663
1811 23 | 34496662 | 34786889 29 | 290228 5 3 | BovineHD2300010131 BovineHD2300010182
1812 23 | 34496662 | 34801450 34| 304789 5 3 | BovineHD2300010131 BovineHD2300010187
1813 23 | 34496662 | 34810671 36 | 314010 5 3 | BovineHD2300010131 BovineHD2300010191
1814 23 | 34496662 | 34866601 43 | 369940 5 3 | BovineHD2300010131 BovineHD2300010200
1815 23 | 34496662 | 34907428 47 | 410767 5 3 | BovineHD2300010131 BovineHD2300010209
1816 23 | 34496662 | 34935332 53 | 438671 5 3 | BovineHD2300010131 Hapmap42253-BTA-
56436

1817 23 | 34504692 | 34580012 11 75321 5 3 | BovineHD2300010134 BovineHD2300010150
1818 23 | 34504692 | 34698858 22 | 194167 5 3 | BovineHD2300010134 BovineHD2300015663
1819 23 | 34504692 | 34801450 33| 296759 5 3 | BovineHD2300010134 BovineHD2300010187
1820 23 | 34504692 | 34810671 35| 305980 5 3 | BovineHD2300010134 BovineHD2300010191
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1821 23 | 34504692 | 34829519 38| 324828 5 3 | BovineHD2300010134 BovineHD2300010194
1822 23 | 34504692 | 34841196 39 | 336505 5 3 | BovineHD2300010134 BovineHD2300010196
1823 23 | 34504692 | 34845418 40 | 340727 5 3 | BovineHD2300010134 BovineHD2300010197
1824 23 | 34504692 | 34866601 42 | 361910 5 3 | BovineHD2300010134 BovineHD2300010200
1825 23 | 34504692 | 34887979 43 | 383288 5 3 | BovineHD2300010134 BovineHD2300010205
1826 23 | 34504692 | 34907428 46 | 402737 5 3 | BovineHD2300010134 BovineHD2300010209
1827 23 | 34504692 | 35011159 62 | 506468 5 3 | BovineHD2300010134 BovineHD4100016170
1828 23 | 34509994 | 34866601 40 | 356608 5 3 | BovineHD2300010137 BovineHD2300010200
1829 23 | 34509994 | 34887979 41 | 377986 5 3 | BovineHD2300010137 BovineHD2300010205
1830 23 | 34516184 | 34810671 31| 294488 5 3 | ARS-BFGL-NGS-113689 BovineHD2300010191
1831 23 | 34516184 | 34829519 34 | 313336 5 3 | ARS-BFGL-NGS-113689 BovineHD2300010194
1832 23 | 34516184 | 34845418 36 | 329235 5 3 | ARS-BFGL-NGS-113689 BovineHD2300010197
1833 23 | 34516184 | 34866601 38 | 350418 5 3 | ARS-BFGL-NGS-113689 BovineHD2300010200
1834 23 | 34516184 | 35011159 58 | 494976 5 3 | ARS-BFGL-NGS-113689 BovineHD4100016170
1835 23 | 34518850 | 34801450 28 | 282601 5 3 | BovineHD2300010141 BovineHD2300010187
1836 23 | 34518850 | 34810671 30 | 291822 5 3 | BovineHD2300010141 BovineHD2300010191
1837 23 | 34518850 | 34829519 33| 310670 5 3 | BovineHD2300010141 BovineHD2300010194
1838 23 | 34518850 | 34841196 34 | 322347 5 3 | BovineHD2300010141 BovineHD2300010196
1839 23 | 34518850 | 34866601 37 | 347752 5 3 | BovineHD2300010141 BovineHD2300010200
1840 23 | 34518850 | 34907428 41| 388579 5 3 | BovineHD2300010141 BovineHD2300010209
1841 23 | 34575024 | 34724303 15| 149280 5 3 | Hapmap30604-BTA- BovineHD2300015310
163136
1842 23 | 34575024 | 34801450 24 | 226427 5 3 | Hapmap30604-BTA- BovineHD2300010187
163136
1843 23 | 34575024 | 34810671 26 | 235648 5 3 | Hapmap30604-BTA- BovineHD2300010191
163136
1844 23 | 34575024 | 34829519 29 | 254496 5 3 | Hapmap30604-BTA- BovineHD2300010194
163136
1845 23 | 34575024 | 34866601 33| 291578 5 3 | Hapmap30604-BTA- BovineHD2300010200

163136
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1846 23 | 34603634 | 34801450 19 | 197817 5 3 | BovineHD2300010155 BovineHD2300010187
1847 23 | 34603634 | 34810671 21| 207038 5 3 | BovineHD2300010155 BovineHD2300010191
1848 23 | 34603634 | 34829519 24 | 225886 5 3 | BovineHD2300010155 BovineHD2300010194
1849 23 | 34603634 | 34845418 26 | 241785 5 3 | BovineHD2300010155 BovineHD2300010197
1850 23 | 34603634 | 34866601 28 | 262968 5 3 | BovineHD2300010155 BovineHD2300010200
1851 23 | 34622569 | 34841196 24 | 218628 5 3 | BovineHD2300010158 BovineHD2300010196
1852 23 | 34622569 | 34866601 27 | 244033 5 3 | BovineHD2300010158 BovineHD2300010200
1853 23 | 34634275 | 34845418 24 | 211144 5 3 | BovineHD2300015662 BovineHD2300010197
1854 23 | 34634275 | 34866601 26 | 232327 5 3 | BovineHD2300015662 BovineHD2300010200
1855 23 | 34673581 | 34801450 14 | 127870 5 3 | BTB-02011393 BovineHD2300010187
1856 23 | 34673581 | 34845418 21| 171838 5 3 | BTB-02011393 BovineHD2300010197
1857 23 | 34673581 | 34866601 23 | 193021 5 3 | BTB-02011393 BovineHD2300010200
1858 23 | 34779270 | 34845418 15 66149 5 3 | BovineHD2300010180 BovineHD2300010197
1859 23 | 34779270 | 34866601 17 87332 5 3 | BovineHD2300010180 BovineHD2300010200
1860 23 | 34786889 | 34866601 15 79713 5 3 | BovineHD2300010182 BovineHD2300010200
1861 23 | 34786889 | 34887979 16 | 101091 5 3 | BovineHD2300010182 BovineHD2300010205
1862 23 | 34791510 | 34841196 10 49687 5 3 | BovineHD2300010184 BovineHD2300010196
1863 23 | 34791510 | 34866601 13 75092 5 3 | BovineHD2300010184 BovineHD2300010200
1864 23 | 34793393 | 34866601 12 73209 5 3 | BovineHD2300010185 BovineHD2300010200
1865 23 | 34793393 | 34935332 22 | 141940 5 3 | BovineHD2300010185 Hapmap42253-BTA-
56436

1866 23 | 34800163 | 34866601 11 66439 5 3 | BovineHD2300010186 BovineHD2300010200
1867 23 | 39348688 | 39366704 10 18017 2 1 | BovineHD2300011368 BovineHD2300011378
1868 23 | 48563085 | 48586299 10 23215 5 3 | ARS-BFGL-NGS-35107 BovineHD2300014103
1869 23 | 48563085 | 48594824 11 31740 5 3 | ARS-BFGL-NGS-35107 BovineHD2300014104
1870 23 | 48563085 | 48597495 12 34411 5 3 | ARS-BFGL-NGS-35107 ARS-BFGL-NGS-118579
1871 23 | 48563085 | 48603083 13 39999 5 3 | ARS-BFGL-NGS-35107 BovineHD2300014106
1872 23 | 48564538 | 48594824 10 30287 5 3 | BovineHD2300014095 BovineHD2300014104
1873 23 | 48564538 | 48603083 12 38546 5 3 | BovineHD2300014095 BovineHD2300014106
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1874 23 | 52258805 | 52465632 46 | 206828 5 3 | BovineHD2300015177 BovineHD2300015236
1875 23 | 52263461 | 52380189 15| 116729 5 3 | BTB-01891394 BovineHD2300015204
1876 23 | 52263461 | 52465632 45| 202172 5 3 | BTB-01891394 BovineHD2300015236
1877 23 | 52363277 | 52406622 12 43346 5 3 | BovineHD2300015198 BovineHD2300015210
1878 23 | 52363277 | 52465632 36 | 102356 5 3 | BovineHD2300015198 BovineHD2300015236
1879 23 | 52374382 | 52465632 33 91251 5 3 | BovineHD2300015202 BovineHD2300015236
1880 24 54398 163641 14| 109244 5 3 | BovineHD2400000002 BovineHD2400000025
1881 24 54398 240874 18 | 186477 5 3 | BovineHD2400000002 BovineHD2400000038
1882 24 | 7902607 | 7959874 26 57268 5 3 | BovineHD2400002224 BovineHD2400002247
1883 24 | 7906908 | 7959874 25 52967 5 3 | BovineHD2400002225 BovineHD2400002247
1884 24 | 7906908 | 7965952 26 59045 5 3 | BovineHD2400002225 BovineHD2400002248
1885 24 | 7910936 | 7959874 24 48939 5 3 | BovineHD2400002226 BovineHD2400002247
1886 24 | 7924382 | 7959874 23 35493 5 3 | BovineHD2400002227 BovineHD2400002247
1887 24 | 8570091 | 8627996 29 57906 2 1 | BovineHD2400002416 BovineHD2400002442
1888 24 | 8582939 | 8627996 25 45058 2 1 | BovineHD2400002419 BovineHD2400002442
1889 24 | 19193737 | 19215679 16 21943 5 3 | BovineHD2400005025 BovineHD2400005040
1890 24 | 19196373 | 19220121 16 23749 5 3 | BovineHD2400005026 BovineHD2400005041
1891 24 | 19197148 | 19215679 14 18532 5 3 | BovineHD2400005027 BovineHD2400005040
1892 25 271849 366996 27 95148 2 1 | BovineHD2500000048 BovineHD2500000072
1893 25 271849 383915 30| 112067 2 1 | BovineHD2500000048 BovineHD2500000074
1894 25 271849 389521 31| 117673 2 1 | BovineHD2500000048 BovineHD2500000075
1895 25 271849 395688 33| 123840 2 1 | BovineHD2500000048 BovineHD2500000077
1896 25 290846 366996 22 76151 2 1 | BovineHD2500000052 BovineHD2500000072
1897 25 290846 383915 25 93070 2 1 | BovineHD2500000052 BovineHD2500000074
1898 25 298104 383915 22 85812 2 1 | BovineHD2500000055 BovineHD2500000074
1899 25| 1401564 | 1450644 14 49081 5 3 | BovineHD2500000297 BovineHD2500000305
1900 25| 1404930 | 1450644 13 45715 5 3 | ARS-BFGL-BAC-44214 BovineHD2500000305
1901 25| 2797108 | 2821003 12 23896 5 3 | BovineHD2500000620 BovineHD2500000630
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1902 25| 3508578 | 3529726 11 21149 2 1 | BovineHD4100016933 Hapmap30114-BTC-
017562

1903 25| 3515949 | 3533841 10 17893 2 1 | BovineHD4100016934 BovineHD4100016937
1904 25| 3519791 | 3536406 10 16616 2 1 | BovineHD2500000750 BovineHD2500000755
1905 25 | 20076039 | 20135624 16 59586 2 1 | BovineHD2500005559 BovineHD2500005573
1906 25 | 34851458 | 34929267 19 77810 2 1 | ARS-BFGL-NGS-79064 BovineHD2500009618
1907 25| 37121234 | 37175069 10 53836 5 3 | BovineHD2500010293 BovineHD2500010305
1908 25| 37121234 | 37180827 11 59594 5 3 | BovineHD2500010293 BovineHD2500010306
1909 25 | 37121234 | 37184089 12 62856 5 3 | BovineHD2500010293 BovineHD2500010307
1910 25 | 37557915 | 37593814 14 35900 2 1 | BovineHD2500010399 BovineHD2500010414
1911 25 | 41250992 | 41324679 20 73688 2 1 | BovineHD4100017553 BovineHD2500011644
1912 25 | 41264590 | 41302852 11 38263 2 1 | BovineHD2500011632 BovineHD4100017557
1913 25 | 42777451 | 42879707 12 | 102257 5 3 | BovineHD4100017605 BovineHD2500011993
1914 26 | 1397450 | 1595966 37 | 198517 5 3 | BovineHD2600000189 BovineHD2600000224
1915 26 | 1400864 | 1619118 39| 218255 5 3 | BovineHD2600000190 BovineHD2600000226
1916 26 | 2698467 | 2768799 12 70333 2 1 | BovineHD2600000437 BovineHD2600000448
1917 26 | 2939882 | 2976918 14 37037 5 3 | BovineHD2600000506 BovineHD2600000518
1918 26 | 2954591 | 2970404 10 15814 5 3 | BovineHD2600000509 BovineHD2600000517
1919 26 | 2954591 | 2976918 11 22328 5 3 | BovineHD2600000509 BovineHD2600000518
1920 26 | 3239867 | 3275704 16 35838 5 3 | BovineHD2600000561 BovineHD2600000574
1921 26 | 7923592 | 7980702 15 57111 5 3 | BovineHD2600001933 BovineHD2600001948
1922 26 | 23154429 | 23162528 10 8100 5 3 | BovineHD2600005914 BovineHD2600005923
1923 26 | 23633113 | 23690266 12 57154 5 3 | BovineHD2600006093 BovineHD2600006110
1924 26 | 23633113 | 23722803 17 89691 5 3 | BovineHD2600006093 BovineHD2600006117
1925 26 | 23668006 | 23690266 10 22261 5 3 | BovineHD2600006099 BovineHD2600006110
1926 26 | 24382256 | 24451160 31 68905 2 1 | BovineHD2600006266 BovineHD2600006295
1927 26 | 24393583 | 24479131 27 85549 2 1 | BovineHD2600006278 BovineHD2600006303
1928 26 | 24401843 | 24451160 17 49318 2 1 | ARS-BFGL-NGS-102845 BovineHD2600006295
1929 26 | 24417980 | 24462757 17 44778 2 1 | BovineHD2600006282 BovineHD2600006299
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1930 26 | 24417980 | 24479131 21 61152 2 1 | BovineHD2600006282 BovineHD2600006303
1931 26 | 24417980 | 24507253 28 89274 2 1 | BovineHD2600006282 ARS-BFGL-NGS-31501
1932 26 | 24419077 | 24479131 20 60055 2 1 | BovineHD2600006283 BovineHD2600006303
1933 26 | 24422250 | 24451160 12 28911 2 1 | BovineHD2600006284 BovineHD2600006295
1934 26 | 24507253 | 24563742 19 56490 2 1 | ARS-BFGL-NGS-31501 BovineHD4100017789
1935 26 | 25115642 | 25158178 25 42537 2 1 | BovineHD2600006498 BovineHD2600006522
1936 26 | 26417634 | 26494822 33 77189 5 3 | BovineHD2600007024 BovineHD2600007055
1937 26 | 44535684 | 44616273 32 80590 2 1 | BovineHD2600012536 BovineHD2600012569
1938 26 | 44895103 | 44972992 26 77890 2 1 | BovineHD2600012619 BovineHD2600012638
1939 26 | 44952680 | 45016154 18 63475 2 1 | ARS-BFGL-NGS-119754 BovineHD2600012646
1940 26 | 46930040 | 46945920 11 15881 5 3 | BovineHD4100018047 BovineHD2600013405
1941 26 | 51131518 | 51286609 39 | 155092 2 1 | BovineHD2600014767 BovineHD2600014805
1942 26 | 51146223 | 51238255 22 92033 2 1 | BovineHD2600014771 BovineHD2600014792
1943 26 | 51146223 | 51286609 35| 140387 2 1 | BovineHD2600014771 BovineHD2600014805
1944 26 | 51181758 | 51238255 19 56498 2 1 | ARS-BFGL-NGS-106724 BovineHD2600014792
1945 26 | 51181758 | 51284945 31| 103188 2 1 | ARS-BFGL-NGS-106724 BovineHD2600014804
1946 26 | 51193009 | 51238255 14 45247 2 1 | BovineHD2600014780 BovineHD2600014792
1947 26 | 51193009 | 51284945 26 91937 2 1 | BovineHD2600014780 BovineHD2600014804
1948 26 | 51229114 | 51284945 15 55832 2 1 | BovineHD2600014790 BovineHD2600014804
1949 27 309276 327206 11 17931 2 1 | BovineHD2700000114 BovineHD2700000123
1950 27 | 6682457 | 6718085 20 35629 2 1 | BovineHD2700002102 BovineHD2700002120
1951 27 | 6707759 | 6751068 19 43310 2 1 | BovineHD2700002116 BovineHD4100018151
1952 27 | 6709968 | 6748979 17 39012 2 1 | BTA-62769-no-rs BovineHD2700002130
1953 27 | 6710782 | 6732838 10 22057 2 1 | BovineHD2700002117 BovineHD2700002126
1954 27 | 14532319 | 14565056 14 32738 2 1 | BovineHD2700004218 BTB-00957110

1955 27 | 14534255 | 14559269 11 25015 2 1 | BovineHD2700004219 BovineHD2700004230
1956 27 | 19913335 | 20065987 39| 152653 5 3 | BovineHD2700005664 BovineHD4100018239
1957 27 | 19924425 | 20065987 37 | 141563 5 3 | BovineHD2700005666 BovineHD4100018239
1958 27 | 21164500 | 21215732 15 51233 5 3 | BovineHD2700006015 BovineHD2700006029
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1959 27 | 27034067 | 27069527 13 35461 2 1 | BovineHD2700007587 BovineHD2700013598
1960 28 | 1598731 | 1658610 16 59880 5 3 | BovineHD2800000595 BovineHD2800000611
1961 28 | 1644820 | 1663594 11 18775 5 3 | BovineHD2800000603 BovineHD2800000614
1962 28 | 1647062 | 1663594 10 16533 5 3 | BovineHD2800000604 BovineHD2800000614
1963 28 | 1647062 | 1671851 13 24790 5 3 | BovineHD2800000604 BovineHD2800000618
1964 28 | 1648309 | 1671851 12 23543 5 3 | BovineHD2800000605 BovineHD2800000618
1965 28 | 1648309 | 1689914 14 41606 5 3 | BovineHD2800000605 BovineHD2800000623
1966 28 | 1656391 | 1676288 10 19898 5 3 | BovineHD2800000609 BovineHD2800000621
1967 28 | 1656391 | 1689914 11 33524 5 3 | BovineHD2800000609 BovineHD2800000623
1968 28 | 1657433 | 1689914 10 32482 5 3 | BovineHD2800000610 BovineHD2800000623
1969 28 | 1895637 | 2796204 182 | 900568 5 3 | BovineHD2800000658 BovineHD2800000884
1970 28 | 1910106 | 2831697 186 | 921592 5 3 | BovineHD2800000659 BovineHD2800000890
1971 28 | 1939216 | 2860512 181 | 921297 5 3 | BovineHD2800000667 BovineHD2800000894
1972 28 | 1975216 | 2860512 161 | 885297 5 3 | BovineHD2800000690 BovineHD2800000894
1973 28 | 2290987 | 2322619 10 31633 5 3 | BovineHD2800000788 BovineHD2800000799
1974 28 | 2300752 | 2353230 10 52479 5 3 | BovineHD2800013512 BovineHD2800000805
1975 28 | 2300752 | 2403958 13 | 103207 5 3 | BovineHD2800013512 BovineHD2800000816
1976 28 | 2300752 | 2410947 14 | 110196 5 3 | BovineHD2800013512 BovineHD2800000818
1977 28 | 2300752 | 2412723 16 | 111972 5 3 | BovineHD2800013512 BovineHD2800000820
1978 28 | 2468624 | 2638563 24 | 169940 1 0 | BovineHD2800000833 BTB-02032980

1979 28 | 2468624 | 2758221 35| 289598 5 3 | BovineHD2800000833 BovineHD2800000878
1980 28 | 2468624 | 2831697 42 | 363074 5 3 | BovineHD2800000833 BovineHD2800000890
1981 28 | 2499843 | 2638563 19| 138721 1 0 | BovineHD2800000840 BTB-02032980

1982 28 | 2538813 | 2638563 14 99751 1 0 | BovineHD2800000846 BTB-02032980

1983 28 | 2544117 | 2638563 13 94447 5 3 | BovineHD2800000847 BTB-02032980

1984 28 | 2544117 | 2758221 24 | 214105 5 3 | BovineHD2800000847 BovineHD2800000878
1985 28 | 2548007 | 2758221 23 | 210215 5 3 | BovineHD2800000848 BovineHD2800000878
1986 28 | 2556672 | 2638563 11 81892 5 3 | BovineHD2800000849 BTB-02032980

1987 28 | 2556672 | 2758221 22 | 201550 5 3 | BovineHD2800000849 BovineHD2800000878
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1988 28 | 2572926 | 2758221 20 | 185296 5 3 | BovineHD2800000853 BovineHD2800000878
1989 28 | 2577607 | 2758221 19 | 180615 5 3 | BovineHD2800000854 BovineHD2800000878
1990 28 | 2590728 | 2758221 18 | 167494 5 3 | BovineHD2800000856 BovineHD2800000878
1991 28 | 2590728 | 2831697 25| 240970 5 3 | BovineHD2800000856 BovineHD2800000890
1992 28 | 16657715 | 16713711 13 55997 2 1 | BovineHD2800004651 BovineHD2800004667
1993 28 | 28462492 | 28482939 10 20448 2 1 | BovineHD2800007595 BovineHD2800007604
1994 28 | 28462492 | 28526115 23 63624 2 1 | BovineHD2800007595 BovineHD2800007616
1995 28 | 28467422 | 28526115 21 58694 2 1 | BovineHD4100018617 BovineHD2800007616
1996 28 | 29657271 | 29734099 16 76829 2 1 | BovineHD2800007873 BovineHD2800007888
1997 28 | 29675895 | 29735364 11 59470 2 1 | BovineHD2800007880 BovineHD2800007889
1998 28 | 30210288 | 30238686 18 28399 5 3 | BovineHD2800008027 BovineHD2800008044
1999 28 | 35016127 | 35053502 19 37376 2 1 | BovineHD2800009486 BovineHD2800009509
2000 28 | 35193683 | 35220597 20 26915 2 1 | BovineHD2800009551 BovineHD2800009570
2001 28 | 35204905 | 35241968 15 37064 2 1 | BovineHD2800009560 BovineHD2800009574
2002 28 | 41642278 | 41672155 16 29878 2 1 | BovineHD2800011719 BovineHD2800011733
2003 28 | 41653832 | 41672155 11 18324 2 1 | BovineHD2800011723 BovineHD2800011733
2004 28 | 43882947 | 43921177 18 38231 2 1 | BovineHD2800012573 ARS-BFGL-NGS-44352
2005 29 16860 482750 19 | 465891 5 3 | BTB-02087390 BovineHD2900000036
2006 29 16860 586782 30 | 569923 5 3 | BTB-02087390 BovineHD2900000054
2007 29 348944 586782 20 | 237839 5 3 | ARS-BFGL-NGS-80365 BovineHD2900000054
2008 29 369932 586782 19 | 216851 5 3 | BovineHD2900000024 BovineHD2900000054
2009 29 482750 586782 12 | 104033 5 3 | BovineHD2900000036 BovineHD2900000054
2010 29 | 4510055 | 4576246 19 66192 2 1 | BovineHD2900001293 BovineHD2900001310
2011 29 | 4515928 | 4576246 18 60319 2 1 | BovineHD2900001294 BovineHD2900001310
2012 29 | 11800467 | 11841751 18 41285 2 1 | BovineHD2900003421 BovineHD2900003440
2013 29 | 11800467 | 11845269 19 44803 2 1 | BovineHD2900003421 BovineHD2900003441
2014 29 | 11801377 | 11845269 18 43893 2 1 | BovineHD2900003422 BovineHD2900003441
2015 29 | 11811081 | 11845269 12 34189 2 1 | BovineHD2900003428 BovineHD2900003441
2016 29 | 21873578 | 22025147 40 | 151570 5 3 | BovineHD2900006264 BovineHD2900006303
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2017 29 | 27711080 | 27773278 24 62199 5 3 | BovineHD2900008136 BovineHD2900008167
2018 29 | 27711080 | 27776072 25 64993 5 3 | BovineHD2900008136 BovineHD2900008168
2019 29 | 27723816 | 27773278 18 49463 5 3 | BovineHD2900008144 BovineHD2900008167
2020 29 | 27749740 | 27776072 10 26333 5 3 | BTB-01896192 BovineHD2900008168
2021 29 | 27749740 | 27820784 24 71045 5 3 | BTB-01896192 BovineHD2900008185
2022 29 | 27749740 | 27821993 25 72254 5 3 | BTB-01896192 BovineHD2900008186
2023 29 | 27789172 | 27820784 11 31613 5 3 | BovineHD2900008175 BovineHD2900008185
2024 29 | 27811232 | 27844168 10 32937 5 3 | BovineHD2900008181 BovineHD2900008192
2025 29 | 28068846 | 28088730 11 19885 5 3 | BovineHD2900008280 BovineHD2900008290
2026 29 | 29522417 | 29549824 15 27408 5 3 | BovineHD2900008713 BovineHD2900008728
2027 29 | 38341163 | 38713186 65 | 372024 5 3 | BovineHD2900011580 BovineHD2900011716
2028 29 | 38351576 | 38629958 48 | 278383 5 3 | BovineHD2900011581 BovineHD2900011688
2029 29 | 38351576 | 38713186 64 | 361611 5 3 | BovineHD2900011581 BovineHD2900011716
2030 29 | 38351576 | 39739323 151 | 1387748 5 3 | BovineHD2900011581 BovineHD2900011990
2031 29 | 38412665 | 38629958 38| 217294 5 3 | BovineHD2900011606 BovineHD2900011688
2032 29 | 38469769 | 38920839 61| 451071 5 3 | BovineHD2900011632 BovineHD2900011764
2033 29 | 38492748 | 38612202 17 | 119455 5 3 | BovineHD2900011640 BovineHD2900011680
2034 29 | 38584926 | 38629958 10 45033 5 3 | BovineHD2900015504 BovineHD2900011688
2035 29 | 38584926 | 38635100 11 50175 5 3 | BovineHD2900015504 BovineHD2900011691
2036 29 | 38584926 | 38713186 26 | 128261 5 3 | BovineHD2900015504 BovineHD2900011716
2037 29 | 38584926 | 39739323 113 | 1154398 5 3 | BovineHD2900015504 BovineHD2900011990
2038 29 | 38840946 | 39739323 75| 898378 5 3 | BovineHD2900011752 BovineHD2900011990
2039 29 | 38880484 | 39739323 73 | 858840 5 3 | BovineHD2900011757 BovineHD2900011990
2040 29 | 39032143 | 39613214 42 | 581072 5 3 | BovineHD2900011788 BovineHD2900011934
2041 29 | 39043214 | 39506078 26 | 462865 5 3 | BovineHD2900015512 BovineHD2900011895
2042 29 | 39043214 | 39613214 41 | 570001 5 3 | BovineHD2900015512 BovineHD2900011934
2043 29 | 39043214 | 39736061 55| 692848 5 3 | BovineHD2900015512 BovineHD2900011987
2044 29 | 39043214 | 39739323 57 | 696110 5 3 | BovineHD2900015512 BovineHD2900011990
2045 29 | 39043214 | 39766845 61 | 723632 5 3 | BovineHD2900015512 BovineHD2900012000
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2046 29 | 39043214 | 39796110 69 | 752897 5 3 | BovineHD2900015512 BovineHD2900012011
2047 29 | 39087970 | 39613214 39 | 525245 5 3 | BovineHD2900015513 BovineHD2900011934
2048 29 | 39087970 | 39736061 53| 648092 5 3 | BovineHD2900015513 BovineHD2900011987
2049 29 | 39099998 | 39382851 12 | 282854 5 3 | BovineHD2900015514 BovineHD2900011852
2050 29 | 39099998 | 39487962 21| 387965 5 3 | BovineHD2900015514 BovineHD2900011890
2051 29 | 39099998 | 39506078 23 | 406081 5 3 | BovineHD2900015514 BovineHD2900011895
2052 29 | 39099998 | 39613214 38 | 513217 5 3 | BovineHD2900015514 BovineHD2900011934
2053 29 | 39099998 | 39739323 54 | 639326 5 3 | BovineHD2900015514 BovineHD2900011990
2054 29 | 39156095 | 39382851 11| 226757 5 3 | BovineHD2900011812 BovineHD2900011852
2055 29 | 39156095 | 39464798 17 | 308704 5 3 | BovineHD2900011812 BovineHD2900011883
2056 29 | 39156095 | 39466397 18 | 310303 5 3 | BovineHD2900011812 BovineHD2900011884
2057 29 | 39156095 | 39479494 19| 323400 5 3 | BovineHD2900011812 BovineHD2900011886
2058 29 | 39156095 | 39487962 20 | 331868 5 3 | BovineHD2900011812 BovineHD2900011890
2059 29 | 39156095 | 39491097 21| 335003 5 3 | BovineHD2900011812 BovineHD2900011892
2060 29 | 39156095 | 39506078 22 | 349984 5 3 | BovineHD2900011812 BovineHD2900011895
2061 29 | 39156095 | 39521770 24 | 365676 5 3 | BovineHD2900011812 BovineHD2900011902
2062 29 | 39156095 | 39550634 29 | 394540 5 3 | BovineHD2900011812 BovineHD2900011911
2063 29 | 39156095 | 39613214 37| 457120 5 3 | BovineHD2900011812 BovineHD2900011934
2064 29 | 39156095 | 39739323 53 | 583229 5 3 | BovineHD2900011812 BovineHD2900011990
2065 29 | 39218128 | 39466397 15 | 248270 5 3 | BovineHD2900011822 BovineHD2900011884
2066 29 | 39218128 | 39506078 19 | 287951 5 3 | BovineHD2900011822 BovineHD2900011895
2067 29 | 39218128 | 39766845 54 | 548718 5 3 | BovineHD2900011822 BovineHD2900012000
2068 29 | 39375098 | 39487962 11| 112865 5 3 | BovineHD2900011849 BovineHD2900011890
2069 29 | 39375098 | 39506078 13 | 130981 5 3 | BovineHD2900011849 BovineHD2900011895
2070 29 | 39375098 | 39613214 28 | 238117 5 3 | BovineHD2900011849 BovineHD2900011934
2071 29 | 39375098 | 39739323 44 | 364226 5 3 | BovineHD2900011849 BovineHD2900011990
2072 29 | 39382851 | 39487962 10| 105112 5 3 | BovineHD2900011852 BovineHD2900011890
2073 29 | 39382851 | 39491097 11| 108247 5 3 | BovineHD2900011852 BovineHD2900011892
2074 29 | 39382851 | 39613214 27 | 230364 5 3 | BovineHD2900011852 BovineHD2900011934
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2075 29 | 39443183 | 39506078 10 62896 5 3 | BovineHD2900011873 BovineHD2900011895
2076 29 | 39443183 | 39613214 25| 170032 5 3 | BovineHD2900011873 BovineHD2900011934
2077 29 | 39443183 | 39739323 41| 296141 5 3 | BovineHD2900011873 BovineHD2900011990
2078 29 | 39462983 | 39550634 14 87652 5 3 | BovineHD2900011882 BovineHD2900011911
2079 29 | 39464798 | 39739323 37 | 274526 5 3 | BovineHD2900011883 BovineHD2900011990
2080 29 | 39549192 | 39739323 26 | 190132 5 3 | BovineHD2900011910 BovineHD2900011990
2081 29 | 39699057 | 39736061 11 37005 5 3 | BovineHD2900011965 BovineHD2900011987
2082 29 | 39707691 | 39766845 15 59155 5 3 | BovineHD2900011969 BovineHD2900012000
2083 29 | 39728476 | 39796110 18 67635 5 3 | BovineHD2900011982 BovineHD2900012011
2084 29 | 39944693 | 40085902 23 | 141210 5 3 | BovineHD2900012075 ARS-BFGL-NGS-109507
2085 29 | 39944693 | 40115143 24 | 170451 5 3 | BovineHD2900012075 BovineHD2900012129
2086 29 | 40010283 | 40085902 14 75620 5 3 | BovineHD2900012094 ARS-BFGL-NGS-109507
2087 29 | 40034122 | 40085902 11 51781 5 3 | BovineHD2900012097 ARS-BFGL-NGS-109507
2088 29 | 40034122 | 40115143 12 81022 5 3 | BovineHD2900012097 BovineHD2900012129
2089 29 | 41683317 | 41725223 15 41907 2 1 | BovineHD2900012590 BovineHD2900012603
2090 29 | 41693354 | 41725223 13 31870 2 1 | BovineHD2900012591 BovineHD2900012603
2091 29 | 42437944 | 42474752 11 36809 5 3 | BovineHD2900012762 BovineHD2900012781
2092 29 | 42450038 | 42532912 18 82875 5 3 | BovineHD2900012768 BovineHD2900012811
2093 29 | 42450038 | 42567601 23 | 117564 5 3 | BovineHD2900012768 BovineHD2900012822
2094 29 | 42450979 | 42485247 11 34269 5 3 | BovineHD2900012769 BovineHD2900012789
2095 29 | 42450979 | 42492207 12 41229 5 3 | BovineHD2900012769 BovineHD2900012792
2096 29 | 42450979 | 42532912 17 81934 5 3 | BovineHD2900012769 BovineHD2900012811
2097 29 | 42450979 | 42567601 22| 116623 5 3 | BovineHD2900012769 BovineHD2900012822
2098 29 | 42455680 | 42485247 10 29568 5 3 | Hapmap30761-BTA- BovineHD2900012789
123384
2099 29 | 42455680 | 42567601 21| 111922 5 3 | Hapmap30761-BTA- BovineHD2900012822
123384
2100 29 | 42469761 | 42532912 12 63152 5 BovineHD2900015539 BovineHD2900012811
2101 29 | 42473562 | 42510767 10 37206 5 BovineHD2900012780 BovineHD2900012801
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2102 29 | 42473562 | 42532912 11 59351 5 3 | BovineHD2900012780 BovineHD2900012811
2103 29 | 42473562 | 42567601 16 94040 5 3 | BovineHD2900012780 BovineHD2900012822
2104 29 | 42492207 | 42567601 11 75395 2 1 | BovineHD2900012792 BovineHD2900012822
2105 29 | 44273061 | 44347324 29 74264 2 1 | BovineHD2900013264 BovineHD2900013291
2106 29 | 44275910 | 44304550 10 28641 2 1 | BovineHD2900013265 BovineHD2900013273
2107 29 | 44275910 | 44317369 18 41460 2 1 | BovineHD2900013265 BovineHD2900013281
2108 29 | 44275910 | 44337439 26 61530 2 1 | BovineHD2900013265 BovineHD2900013289
2109 29 | 44275910 | 44347324 28 71415 2 1 | BovineHD2900013265 BovineHD2900013291
2110 29 | 44284773 | 44317369 16 32597 2 1 | BovineHD2900013267 BovineHD2900013281
2111 29 | 44284773 | 44347324 26 62552 2 1 | BovineHD2900013267 BovineHD2900013291
2112 29 | 44301156 | 44347324 20 46169 2 1 | BovineHD2900013272 BovineHD2900013291
2113 29 | 44311366 | 44347324 15 35959 2 1 | BovineHD2900013277 BovineHD2900013291
2114 29 | 44313150 | 44347324 14 34175 2 1 | BovineHD2900013278 BovineHD2900013291
2115 29 | 48234047 | 48276737 11 42691 2 1 | BovineHD2900014243 BovineHD2900014254
2116 29 | 50230041 | 50296573 16 66533 2 1 | BovineHD2900014701 ARS-BFGL-NGS-40378
2117 29 | 50230041 | 50307491 18 77451 2 1 | BovineHD2900014701 BovineHD4100019168
2118 29 | 50235440 | 50296573 15 61134 2 1 | BovineHD2900014702 ARS-BFGL-NGS-40378
2119 29 | 50235440 | 50307491 17 72052 2 1 | BovineHD2900014702 BovineHD4100019168
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S2_Table

CNVR_ID Chr Start End Size_pb | Type Freq_n | Freq_ %
CNVR_1 1 16947 147231 130285 | GAIN 58 15.1
CNVR_2 1 1419261 | 1640525 | 221265 | GAIN 61 15.9
CNVR_3 1 1905048 | 2004603 | 99556 GAIN 3 0.8
CNVR_4 1 15984544 | 15996851 | 12308 LOSS 16 4.2
CNVR_5 1 17851162 | 17873260 | 22099 GAIN 12 3.1
CNVR_6 1 20210312 | 20302086 | 91775 LOSS 1 0.3
CNVR_7 1 20673471 | 20734822 | 61352 LOSS 2 0.5
CNVR_8 1 22761416 | 23178933 | 417518 | GAIN 1 0.3
CNVR_9 1 59559724 | 59627042 | 67319 LOSS 5 1.3
CNVR_10 |1 60195040 | 60268813 | 73774 LOSS 1 0.3
CNVR_11 |1 69800636 | 69818543 | 17908 LOSS 1 0.3
CNVR_12 1 71255928 | 71269030 | 13103 LOSS 1 0.3
CNVR_13 1 84243270 | 84259079 | 15810 GAIN 1 0.3
CNVR_14 |1 84636563 | 84736049 | 99487 LOSS 11 2.9
CNVR_15 |1 87332538 | 87383092 | 50555 LOSS 1 0.3
CNVR_16 |1 93730576 | 93819471 | 88896 LOSS 216 56.4
CNVR_17 1 1,05E+08 | 1,05E+08 | 251767 LOSS 41 10.7
CNVR_18 |1 1,07E+08 | 1,07E+08 | 127654 | LOSS 1 0.3
CNVR_19 |1 1,16E+08 | 1,16E+08 | 60859 LOSS 16 4.2
CNVR_20 |1 1,16E+08 | 1,16E+08 | 49940 LOSS 7 1.8
CNVR_ 21 |1 1,29E+08 | 1,29E+08 | 35090 LOSS 1 0.3
CNVR_22 1 1,45E+08 | 1,45E+08 | 74721 LOSS 16 4.2
CNVR_ 23 |1 1,47E+08 | 1,47E+08 | 20328 LOSS 1 0.3
CNVR_24 |1 1,54E+08 | 1,54E+08 | 72728 LOSS 15 3.9
CNVR_25 |2 6889 225418 218530 | GAIN 2 0.5
CNVR_26 |2 4102765 | 4133052 | 30288 LOSS 1 0.3
CNVR_27 |2 5353429 | 5397349 | 43921 LOSS 10 2.6
CNVR_28 |2 18057267 | 18132789 | 75523 LOSS 2 0.5
CNVR_29 |2 19622274 | 19668723 | 46450 LOSS 3 0.8
CNVR_30 |2 39263808 | 39330327 | 66520 LOSS 2 0.5
CNVR_31 |2 45526790 | 45570621 | 43832 LOSS 1 0.3
CNVR_32 |2 45584050 | 45599741 | 15692 LOSS 1 0.3
CNVR_33 |2 52272443 | 52364492 | 92050 LOSS 2 0.5
CNVR_34 |2 65760135 | 65814327 | 54193 LOSS 1 0.3
CNVR_35 |2 68129258 | 68150651 | 21394 LOSS 1 0.3
CNVR_36 |2 82502028 | 82541785 | 39758 GAIN 5 1.3
CNVR_37 |2 99034078 | 99086526 | 52449 GAIN 6 1.6
CNVR_38 |2 1,08E+08 | 1,08E+08 | 71446 LOSS 3 0.8
CNVR_39 |2 1,26E+08 | 1,26E+08 | 63655 LOSS 3 0.8
CNVR_40 |2 1,32E+08 | 1,32E+08 | 44451 LOSS 1 0.3
CNVR_41 |2 1,32E+08 | 1,32E+08 | 34099 LOSS 1 0.3
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CNVR_42 |2 1,35E+08 | 1,36E+08 | 514558 | GAIN 52 13.6
CNVR_43 |3 25683 123760 98078 GAIN 1 0.3
CNVR_44 |3 11070431 | 11097187 | 26757 LOSS 3 0.8
CNVR_45 |3 11959762 | 12124072 | 164311 | GAIN 9 2.3
CNVR_46 |3 13312387 | 13448997 | 136611 | GAIN 8 2.1
CNVR_47 |3 14360623 | 14425158 | 64536 LOSS 1 0.3
CNVR_48 |3 16525687 | 16561484 | 35798 LOSS 1 0.3
CNVR_49 |3 20790917 | 20825156 | 34240 LOSS 1 0.3
CNVR_50 |3 20958126 | 21387762 | 429637 | GAIN 32 8.4
CNVR_51 |3 21433392 | 21517572 | 84181 LOSS 11 2.9
CNVR_52 |3 38031952 | 38069297 | 37346 GAIN 7 1.8
CNVR_ 53 |3 40950927 | 40983044 | 32118 LOSS 2 0.5
CNVR_54 |3 45817635 | 45854174 | 36540 GAIN 1 0.3
CNVR_55 |3 54414408 | 55017187 | 602780 | MIXED | 51 13.3
CNVR_56 |3 67052465 | 67102276 | 49812 LOSS 1 0.3
CNVR_57 |3 85137324 | 85176224 | 38901 LOSS 3 0.8
CNVR_58 |3 86929227 | 86961766 | 32540 LOSS 3 0.8
CNVR_59 |3 95235866 | 95299019 | 63154 LOSS 1 0.3
CNVR_60 |3 1,1E+08 1,1E+08 27103 LOSS 6 1.6
CNVR_61 |3 1,18E+08 | 1,18E+08 | 92765 LOSS 1 0.3
CNVR_62 |3 1,18E+08 | 1,18E+08 | 57789 LOSS 20 5.2
CNVR_63 |3 1,2E+08 1,2E+08 282682 | GAIN 31 8.1
CNVR_64 |3 1,2E+08 1,2E+08 46439 LOSS 1 0.3
CNVR_65 |4 3803621 | 3827792 | 24172 LOSS 2 0.5
CNVR_66 | 4 5099643 | 5121618 | 21976 LOSS 1 0.3
CNVR_67 | 4 16765495 | 16834381 | 68887 GAIN 1 0.3
CNVR_68 |4 20673638 | 20701989 | 28352 LOSS 13 3.4
CNVR_69 | 4 27069001 | 27106242 | 37242 LOSS 1 0.3
CNVR_70 |4 36543733 | 36563030 | 19298 LOSS 2 0.5
CNVR_71 |4 38491489 | 38579226 | 87738 LOSS 1 0.3
CNVR_72 |4 38632043 | 38660809 | 28767 LOSS 1 0.3
CNVR_73 |4 40036510 | 40081019 | 44510 GAIN 1 0.3
CNVR_74 | 4 55864504 | 55906545 | 42042 LOSS 2 0.5
CNVR_75 |4 61403692 | 61424375 | 20684 LOSS 3 0.8
CNVR_76 |4 64303320 | 64355713 | 52394 LOSS 1 0.3
CNVR_77 |4 83429553 | 83471026 | 41474 GAIN 76 19.8
CNVR_78 |4 95300892 | 95393978 | 93087 GAIN 1 0.3
CNVR_79 |4 99775747 | 99923879 | 148133 | GAIN 1 0.3
CNVR_80 |4 1,06E+08 | 1,06E+08 | 147904 | GAIN 5 1.3
CNVR_81 |4 1,08E+08 | 1,08E+08 | 65586 GAIN 4 1.0
CNVR_82 |4 1,14E+08 | 1,14E+08 | 418179 | GAIN 93 24.3
CNVR_83 |4 1,17E+08 | 1,17E+08 | 17019 GAIN 0.5
CNVR_84 |4 1,17E+08 | 1,17E+08 | 20421 GAIN 0.3
CNVR_85 |4 1,2E+08 1,2E+08 81864 GAIN 0.3
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CNVR_86 |5 108421 982397 873977 | GAIN 9 2.3
CNVR_87 |5 13505687 | 13519855 | 14169 GAIN 1 0.3
CNVR_88 |5 35251507 | 35293149 | 41643 LOSS 1 0.3
CNVR_89 |5 36039557 | 36061007 | 21451 GAIN 1 0.3
CNVR_90 |5 57993463 | 58293514 | 300052 | GAIN 16 4.2
CNVR_ 91 |5 59066551 | 59215089 | 148539 | LOSS 2 0.5
CNVR_92 |5 59339188 | 59650955 | 311768 | MIXED | 242 63.2
CNVR_93 |5 72691446 | 72722162 | 30717 LOSS 1 0.3
CNVR_ 94 |5 74288348 | 74359489 | 71142 LOSS 1 0.3
CNVR_95 |5 74390808 | 74439336 | 48529 LOSS 1 0.3
CNVR_ 96 |5 75240516 | 75272725 | 32210 LOSS 3 0.8
CNVR_97 |5 84235131 | 84268844 | 33714 LOSS 4 1.0
CNVR_98 |5 99334070 | 99377602 | 43533 LOSS 2 0.5
CNVR_99 |5 1,01E+08 | 1,01E+08 | 76442 GAIN 9 2.3
CNVR_100 | 5 1,03E+08 | 1,03E+08 | 90204 LOSS 23 6.0
CNVR_101 | 5 1,03E+08 | 1,03E+08 | 91941 GAIN 1 0.3
CNVR_102 | 5 1,03E+08 | 1,03E+08 | 315899 | GAIN 14 3.7
CNVR_103 | 5 1,13E+08 | 1,13E+08 | 80329 LOSS 1 0.3
CNVR_104 | 5 1,17E+08 | 1,17E+08 | 123510 | LOSS 29 7.6
CNVR_105 | 5 1,17E+08 | 1,18E+08 | 383708 | MIXED | 151 394
CNVR_106 | 5 1,19E+08 | 1,19E+08 | 164056 | GAIN 1 0.3
CNVR_107 | 5 1,2E+08 1,2E+08 50222 LOSS 1 0.3
CNVR_108 | 6 3164764 | 3225645 | 60882 GAIN 8 2.1
CNVR_109 | 6 6502610 | 6652458 | 149849 | GAIN 1 0.3
CNVR_110 | 6 38415398 | 38455242 | 39845 GAIN 2 0.5
CNVR_111 | 6 44446202 | 44480062 | 33861 LOSS 1 0.3
CNVR_112 | 6 86009586 | 86101702 | 92117 GAIN 1 0.3
CNVR_113 | 6 1,03E+08 | 1,04E+08 | 26582 GAIN 8 2.1
CNVR_114 | 6 1,08E+08 | 1,09E+08 | 335747 | LOSS 1 0.3
CNVR_115 | 6 1,09E+08 | 1,09E+08 | 53114 LOSS 1 0.3
CNVR_116 | 6 1,17E+08 | 1,17E+08 | 29950 GAIN 1 0.3
CNVR_117 | 6 1,19E+08 | 1,19E+08 | 32624 LOSS 1 0.3
CNVR_118 | 7 2594859 | 2646809 | 51951 LOSS 2 0.5
CNVR_119 | 7 6569064 | 6599373 | 30310 LOSS 1 0.3
CNVR_120 | 7 6604091 | 6718398 | 114308 | LOSS 7 1.8
CNVR_121 | 7 7798579 | 7941613 | 143035 | MIXED | 21 5.5
CNVR_122 | 7 9409927 | 9504448 | 94522 GAIN 4 1.0
CNVR_123 | 7 9771150 | 10150703 | 379554 | MIXED | 88 23.0
CNVR_124 | 7 10826539 | 10874375 | 47837 LOSS 66 17.2
CNVR_125 | 7 11229902 | 12057433 | 827532 | GAIN 14 3.7
CNVR_126 | 7 14793990 | 14875408 | 81419 GAIN 10 2.6
CNVR_127 | 7 15147652 | 15178739 | 31088 GAIN 6 1.6
CNVR_128 | 7 16801933 | 16826853 | 24921 LOSS 1 0.3
CNVR_129 | 7 21249976 | 21293127 | 43152 LOSS 4 1.0
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CNVR_130 | 7 22243143 | 22418258 | 175116 | LOSS 24 6.3
CNVR_131 | 7 28968161 | 28982348 | 14188 GAIN 1 0.3
CNVR_132 | 7 42736530 | 42861486 | 124957 | LOSS 42 11.0
CNVR_133 | 7 42945525 | 43353211 | 407687 | LOSS 82 21.4
CNVR_134 | 7 43613957 | 43685994 | 72038 LOSS 2 0.5
CNVR_135 | 7 43759207 | 43766370 | 7164 GAIN 4 1.0
CNVR_136 | 7 53001042 | 53051556 | 50515 LOSS 1 0.3
CNVR_137 | 7 53949585 | 53979659 | 30075 LOSS 6 1.6
CNVR_138 | 7 54839973 | 54911407 | 71435 GAIN 1 0.3
CNVR_139 | 7 64177866 | 64212232 | 34367 GAIN 2 0.5
CNVR_140 | 7 70171046 | 70283070 | 112025 | GAIN 23 6.0
CNVR_141 | 7 70553013 | 70804701 | 251689 | GAIN 14 3.7
CNVR_142 | 7 87556048 | 87612652 | 56605 GAIN 1 0.3
CNVR_143 | 7 88273984 | 88298220 | 24237 LOSS 1 0.3
CNVR_144 | 8 834934 883675 48742 LOSS 3 0.8
CNVR_145 | 8 1817817 | 1860542 | 42726 GAIN 4 1.0
CNVR_146 | 8 12983574 | 13027664 | 44091 LOSS 1 0.3
CNVR_147 | 8 22687105 | 22810759 | 123655 | GAIN 2 0.5
CNVR_148 | 8 22973761 | 23064504 | 90744 GAIN 1 0.3
CNVR_149 | 8 29920981 | 30015545 | 94565 LOSS 2 0.5
CNVR_150 | 8 30079403 | 30116226 | 36824 LOSS 1 0.3
CNVR_151 | 8 31103200 | 31142523 | 39324 LOSS 2 0.5
CNVR_152 | 8 35297412 | 35326637 | 29226 LOSS 4 1.0
CNVR_153 | 8 38344313 | 38543241 | 198929 | GAIN 25 6.5
CNVR_154 | 8 39974754 | 39995181 | 20428 LOSS 1 0.3
CNVR_155 | 8 44044445 | 44078782 | 34338 LOSS 2 0.5
CNVR_156 | 8 44802409 | 44833334 | 30926 LOSS 1 0.3
CNVR_157 | 8 46891003 | 46940217 | 49215 LOSS 31 8.1
CNVR_158 | 8 47077565 | 47106702 | 29138 LOSS 2 0.5
CNVR_159 | 8 54376152 | 54435508 | 59357 LOSS 26 6.8
CNVR_160 | 8 59743649 | 59783560 | 39912 LOSS 1 0.3
CNVR_161 | 8 65321429 | 65346903 | 25475 LOSS 1 0.3
CNVR_162 | 8 65899587 | 66158103 | 258517 | GAIN 13 3.4
CNVR_163 | 8 76530816 | 76610143 | 79328 LOSS 2 0.5
CNVR_164 | 8 82933545 | 83004091 | 70547 LOSS 1 0.3
CNVR_165 | 8 84896726 | 84960505 | 63780 GAIN 1 0.3
CNVR_166 | 8 86319658 | 86342216 | 22559 LOSS 3 0.8
CNVR_167 | 8 88011367 | 88087326 | 75960 LOSS 2 0.5
CNVR_168 | 8 95793143 | 95953799 | 160657 | GAIN 5 1.3
CNVR_169 | 8 96143986 | 96181815 | 37830 LOSS 2 0.5
CNVR_170 | 8 98684344 | 98727434 | 43091 LOSS 1 0.3
CNVR_171 | 8 1,04E+08 | 1,04E+08 | 119952 | LOSS 73 19.1
CNVR_172 | 8 1,04E+08 | 1,04E+08 | 32972 LOSS 1 0.3
CNVR_173 | 9 1396924 | 1721741 | 324818 | LOSS 1 0.3
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CNVR_174 | 9 15284898 | 15564406 | 279509 | GAIN 74 19.3
CNVR_175 | 9 16413696 | 16930983 | 517288 | GAIN 48 12.5
CNVR_176 | 9 28195131 | 28213069 | 17939 LOSS 1 0.3
CNVR_177 | 9 31107969 | 31122388 | 14420 LOSS 3 0.8
CNVR_178 | 9 39338543 | 39373700 | 35158 LOSS 1 0.3
CNVR_179 | 9 44351018 | 44433799 | 82782 LOSS 1 0.3
CNVR_180 | 9 64957607 | 65147304 | 189698 | LOSS 2 0.5
CNVR_181 | 9 70048837 | 70126195 | 77359 LOSS 3 0.8
CNVR_182 | 9 71586588 | 71708405 | 121818 | GAIN 3 0.8
CNVR_183 | 9 80301752 | 80357664 | 55913 LOSS 1 0.3
CNVR_184 | 9 81362573 | 81412832 | 50260 LOSS 2 0.5
CNVR_185 | 9 91637171 | 91708474 | 71304 LOSS 1 0.3
CNVR_186 | 9 94813853 | 94901347 | 87495 LOSS 12 3.1
CNVR_187 | 9 1E+08 1E+08 49558 LOSS 2 0.5
CNVR_188 | 9 1,01E+08 | 1,01E+08 | 14641 LOSS 1 0.3
CNVR_189 | 9 1,05E+08 | 1,05E+08 | 35367 LOSS 1 0.3
CNVR_190 | 10 1513505 | 1573751 | 60247 LOSS 2 0.5
CNVR_191 | 10 11960722 | 12001586 | 40865 LOSS 2 0.5
CNVR_192 | 10 22393827 | 25303984 | 2910158 | MIXED | 254 66.3
CNVR_193 | 10 27086857 | 27109540 | 22684 LOSS 2 0.5
CNVR_194 | 10 40734273 | 40794738 | 60466 LOSS 33 8.6
CNVR_195 | 10 42436483 | 42467266 | 30784 LOSS 48 12.5
CNVR_196 | 10 46864248 | 46902850 | 38603 LOSS 0.3
CNVR_197 | 10 47693839 | 47751227 | 57389 LOSS 0.5
CNVR_198 | 10 53031744 | 53080510 | 48767 LOSS 12 3.1
CNVR_199 | 10 67409125 | 67441337 | 32213 LOSS 1 0.3
CNVR_200 | 11 20031 118377 98347 GAIN 6 1.6
CNVR_201 | 11 5745177 | 5800039 | 54863 GAIN 56 14.6
CNVR_202 | 11 7464692 | 7497550 | 32859 LOSS 2 0.5
CNVR_203 | 11 13087586 | 13129402 | 41817 LOSS 1 0.3
CNVR_204 | 11 25517299 | 25610048 | 92750 LOSS 5 1.3
CNVR_205 | 11 29417529 | 29436744 | 19216 LOSS 1 0.3
CNVR_206 | 11 37589887 | 37613246 | 23360 LOSS 1 0.3
CNVR_207 | 11 45855920 | 45880840 | 24921 LOSS 1 0.3
CNVR_208 | 11 49011392 | 49093033 | 81642 LOSS 1 0.3
CNVR_209 | 11 51480322 | 51503959 | 23638 GAIN 1 0.3
CNVR_210 | 11 68381842 | 68442477 | 60636 LOSS 2 0.5
CNVR_211 | 11 69975117 | 70555942 | 580826 | LOSS 12 3.1
CNVR_212 | 11 71959349 | 71982539 | 23191 LOSS 1 0.3
CNVR_213 | 11 73357180 | 73453361 | 96182 LOSS 1 0.3
CNVR_214 | 11 83508456 | 83545574 | 37119 LOSS 6 1.6
CNVR_215 | 11 92560734 | 92638477 | 77744 LOSS 7 1.8
CNVR_216 | 11 1,02E+08 | 1,02E+08 | 40816 LOSS 4 1.0
CNVR_217 | 11 1,02E+08 | 1,02E+08 | 61637 LOSS 3 0.8
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CNVR_218 | 11 1,04E+08 | 1,04E+08 | 47804 LOSS 1 0.3
CNVR_219 | 11 1,04E+08 | 1,04E+08 | 142643 | LOSS 18 4.7
CNVR_220 | 11 1,04E+08 | 1,04E+08 | 139025 | LOSS 6 1.6
CNVR_221 | 11 1,05E+08 | 1,05E+08 | 44603 LOSS 1 0.3
CNVR_222 | 11 1,06E+08 | 1,06E+08 | 87533 LOSS 1 0.3
CNVR_223 | 12 607076 660731 53656 GAIN 1 0.3
CNVR_224 | 12 1929743 | 1971696 | 41954 GAIN 1 0.3
CNVR_225 | 12 5693314 | 5772578 | 79265 GAIN 1 0.3
CNVR_226 | 12 8902022 | 8926999 | 24978 GAIN 1 0.3
CNVR_227 | 12 18115848 | 18125381 | 9534 LOSS 2 0.5
CNVR_228 | 12 32054331 | 32218347 | 164017 | MIXED | 48 12.5
CNVR_229 | 12 33355222 | 33416366 | 61145 LOSS 2 0.5
CNVR_230 | 12 44363730 | 44398855 | 35126 GAIN 1 0.3
CNVR_231 | 12 44405826 | 44418666 | 12841 GAIN 0.3
CNVR_232 | 12 49878698 | 49986723 | 108026 | GAIN 15 3.9
CNVR_233 | 12 50855902 | 50895100 | 39199 LOSS 1 0.3
CNVR_234 | 12 70363408 | 72123747 | 1760340 | MIXED | 132 34.5
CNVR_235 | 12 72432362 | 74589404 | 2157043 | MIXED | 265 69.2
CNVR_236 | 12 74840021 | 76608564 | 1768544 | MIXED | 270 70.5
CNVR_237 | 12 78367374 | 78412067 | 44694 LOSS 2 0.5
CNVR_238 | 13 2102273 | 2138145 | 35873 LOSS 2 0.5
CNVR_239 | 13 7963451 | 8013473 | 50023 LOSS 13
CNVR_240 | 13 10508131 | 10536898 | 28768 LOSS 0.3
CNVR_241 | 13 12543348 | 12822615 | 279268 | GAIN 57 14.9
CNVR_242 | 13 19909378 | 19946082 | 36705 LOSS 1 0.3
CNVR_243 | 13 33407009 | 33477797 | 70789 LOSS 4 1.0
CNVR_244 | 13 37415567 | 37495897 | 80331 GAIN 6 1.6
CNVR_245 | 13 43654009 | 43795538 | 141530 | GAIN 2 0.5
CNVR_246 | 13 43907827 | 43949298 | 41472 GAIN 2 0.5
CNVR_247 | 13 46887454 | 46912555 | 25102 LOSS 4 1.0
CNVR_248 | 13 53933240 | 53990117 | 56878 LOSS 69 18.0
CNVR_249 | 13 54065496 | 54114946 | 49451 GAIN 2 0.5
CNVR_250 | 13 61758700 | 61838708 | 80009 LOSS 11 2.9
CNVR_251 | 13 61888486 | 61950689 | 62204 LOSS 2 0.5
CNVR_252 | 13 67275766 | 67385717 | 109952 | LOSS 1 0.3
CNVR_253 | 13 71850682 | 71931812 | 81131 LOSS 28 7.3
CNVR_254 | 13 74388010 | 74430302 | 42293 LOSS 2 0.5
CNVR_255 | 13 74631978 | 74675560 | 43583 GAIN 9 2.3
CNVR_256 | 14 645256 1410699 | 765444 | GAIN 115 30.0
CNVR_257 | 14 2015554 | 2089613 | 74060 LOSS 28 7.3
CNVR_258 | 14 2395671 | 2472363 | 76693 LOSS 1 0.3
CNVR_259 | 14 3493171 | 3504269 | 11099 GAIN 1 0.3
CNVR_260 | 14 3996353 | 4068825 | 72473 GAIN 1 0.3
CNVR_261 | 14 4100475 | 4129472 | 28998 LOSS 1 0.3
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CNVR_262 | 14 4200701 | 4369830 | 169130 | GAIN 1 0.3
CNVR_263 | 14 20742574 | 20818621 | 76048 LOSS 1 0.3
CNVR_264 | 14 22500478 | 22553028 | 52551 LOSS 3 0.8
CNVR_265 | 14 30326407 | 30377174 | 50768 GAIN 1 0.3
CNVR_266 | 14 42385696 | 42427570 | 41875 LOSS 1 0.3
CNVR_267 | 14 60496215 | 60514091 | 17877 GAIN 1 0.3
CNVR_268 | 14 63811066 | 63838459 | 27394 LOSS 3 0.8
CNVR_269 | 14 67434915 | 67489095 | 54181 LOSS 1 0.3
CNVR_270 | 14 68834757 | 68860420 | 25664 LOSS 2 0.5
CNVR_271 | 14 81841283 | 81883661 | 42379 GAIN 6 1.6
CNVR_272 | 15 43737 508576 464840 | GAIN 32 8.4
CNVR_273 | 15 547375 807686 260312 | GAIN 13 3.4
CNVR_274 | 15 1255932 | 1315478 | 59547 GAIN 1 0.3
CNVR_275 | 15 1328622 | 1396987 | 68366 GAIN 16 4.2
CNVR_276 | 15 10941005 | 11038486 | 97482 GAIN 1 0.3
CNVR_277 | 15 16732787 | 17149627 | 416841 | LOSS 2 0.5
CNVR_278 | 15 24714021 | 24735563 | 21543 LOSS 1 0.3
CNVR_279 | 15 25012657 | 25060263 | 47607 LOSS 1 0.3
CNVR_280 | 15 30446720 | 30489674 | 42955 LOSS 6 1.6
CNVR_281 | 15 40487632 | 40529240 | 41609 LOSS 10 2.6
CNVR_282 | 15 41690512 | 41727594 | 37083 LOSS 1 0.3
CNVR_283 | 15 45470174 | 45542956 | 72783 LOSS 185 48.3
CNVR_284 | 15 46539222 | 47013774 | 474553 | GAIN 139 36.3
CNVR_285 | 15 47993124 | 48085137 | 92014 GAIN 29 7.6
CNVR_286 | 15 50351188 | 50416349 | 65162 GAIN 4 1.0
CNVR_287 | 15 50619664 | 50908580 | 288917 | GAIN 5 13
CNVR_288 | 15 57265349 | 57285101 | 19753 LOSS 2 0.5
CNVR_289 | 15 67280359 | 67308302 | 27944 GAIN 1 0.3
CNVR_290 | 15 79263122 | 79317375 | 54254 LOSS 8 2.1
CNVR_291 | 15 79608073 | 79690026 | 81954 GAIN 1 0.3
CNVR_292 | 15 79744750 | 79974613 | 229864 | GAIN 76 19.8
CNVR_293 | 15 80254337 | 81131105 | 876769 | GAIN 166 43.3
CNVR_294 | 15 81288563 | 81437542 | 148980 | GAIN 1 0.3
CNVR_295 | 15 83415031 | 83534599 | 119569 | GAIN 9 2.3
CNVR_296 | 16 24074 498301 474228 | GAIN 27 7.0
CNVR_297 | 16 5439901 | 6135133 | 695233 | GAIN 104 27.2
CNVR_298 | 16 7901886 | 7963357 | 61472 GAIN 14 3.7
CNVR_299 | 16 8741216 | 8836744 | 95529 LOSS 2 0.5
CNVR_300 | 16 11758931 | 11792218 | 33288 LOSS 83 21.7
CNVR_301 | 16 15070508 | 15118639 | 48132 LOSS 5 13
CNVR_302 | 16 15178806 | 15243100 | 64295 LOSS 1 0.3
CNVR_303 | 16 17412930 | 17447956 | 35027 GAIN 1 0.3
CNVR_304 | 16 37013472 | 37054825 | 41354 LOSS 1 0.3
CNVR_305 | 16 39050441 | 39089869 | 39429 LOSS 1 0.3
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CNVR_306 | 16 51728922 | 51843116 | 114195 | LOSS 1 0.3
CNVR_307 | 16 52068803 | 52115458 | 46656 LOSS 5 13
CNVR_308 | 16 52946703 | 53004392 | 57690 LOSS 2 0.5
CNVR_309 | 16 60462670 | 60502932 | 40263 GAIN 12 3.1
CNVR_310 | 16 66849373 | 66876462 | 27090 LOSS 2 0.5
CNVR_311 | 16 72983578 | 73016945 | 33368 LOSS 2 0.5
CNVR_312 | 16 77217657 | 77246724 | 29068 LOSS 2 0.5
CNVR_313 | 16 80959245 | 80974876 | 15632 GAIN 1 0.3
CNVR_314 | 17 18631496 | 18699101 | 67606 LOSS 2 0.5
CNVR_315 | 17 18781200 | 18901031 | 119832 | LOSS 1 0.3
CNVR_316 | 17 21819921 | 21839985 | 20065 LOSS 1 0.3
CNVR_317 | 17 27315502 | 27351471 | 35970 LOSS 8 2.1
CNVR_318 | 17 40307312 | 40332091 | 24780 GAIN 1 0.3
CNVR_319 | 17 40584371 | 40621694 | 37324 LOSS 1 0.3
CNVR_320 | 17 53122583 | 53139710 | 17128 LOSS 1 0.3
CNVR_321 | 17 55244711 | 55290523 | 45813 LOSS 2 0.5
CNVR_322 | 17 58410638 | 58438656 | 28019 LOSS 1 0.3
CNVR_323 | 17 63154532 | 63192909 | 38378 GAIN 1 0.3
CNVR_324 | 17 64813262 | 64858435 | 45174 LOSS 1 0.3
CNVR_325 | 17 71089525 | 71240044 | 150520 | LOSS 1 0.3
CNVR_326 | 17 72870233 | 73093737 | 223505 | GAIN 3 0.8
CNVR_327 | 17 73878627 | 73892454 | 13828 GAIN 5 13
CNVR_328 | 17 74878327 | 74944074 | 65748 LOSS 5 13
CNVR_329 | 18 1468948 | 1528564 | 59617 LOSS 3 0.8
CNVR_330 | 18 10544352 | 10573635 | 29284 LOSS 1 0.3
CNVR_331 | 18 13365474 | 13455012 | 89539 GAIN 41 10.7
CNVR_332 | 18 25135026 | 25281274 | 146249 | GAIN 1 0.3
CNVR_333 | 18 48664714 | 48717504 | 52791 LOSS 3 0.8
CNVR_334 | 18 49074618 | 49109287 | 34670 LOSS 16 4.2
CNVR_335 | 18 49352081 | 49396303 | 44223 LOSS 1 0.3
CNVR_336 | 18 50025733 | 50053279 | 27547 LOSS 2 0.5
CNVR_337 | 18 57101952 | 57194210 | 92259 GAIN 19 5.0
CNVR_338 | 18 58452729 | 58625879 | 173151 | GAIN 4 1.0
CNVR_339 | 18 58751697 | 58811905 | 60209 GAIN 1 0.3
CNVR_340 | 18 59154291 | 59890631 | 736341 | GAIN 28 7.3
CNVR_341 | 18 60430622 | 60824427 | 393806 | GAIN 12 3.1
CNVR_342 | 18 60859779 | 60993719 | 133941 | GAIN 11 2.9
CNVR_343 | 18 61638038 | 61929947 | 291910 | GAIN 18 4.7
CNVR_344 | 18 62813257 | 62886264 | 73008 GAIN 1 0.3
CNVR_345 | 18 64545513 | 64577452 | 31940 GAIN 6 1.6
CNVR_346 | 18 64728690 | 64760454 | 31765 GAIN 1 0.3
CNVR_347 | 19 1591038 | 1683625 | 92588 LOSS 51 13.3
CNVR_348 | 19 2270929 | 2344351 | 73423 LOSS 4 1.0
CNVR_349 | 19 6239670 | 6324535 | 84866 LOSS 1 0.3
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CNVR_350 | 19 10531387 | 10633597 | 102211 | LOSS 1 0.3
CNVR_351 | 19 18792038 | 18839754 | 47717 LOSS 10 2.6
CNVR_352 | 19 19566531 | 19599812 | 33282 LOSS 4 1.0
CNVR_353 | 19 21384990 | 21569741 | 184752 | LOSS 14 3.7
CNVR_354 | 19 23288170 | 23306455 | 18286 LOSS 1 0.3
CNVR_355 | 19 24548362 | 24590915 | 42554 GAIN 12 3.1
CNVR_356 | 19 39238521 | 39260247 | 21727 LOSS 1 0.3
CNVR_357 | 19 41200141 | 41245524 | 45384 LOSS 14 3.7
CNVR_358 | 19 45431747 | 45504567 | 72821 LOSS 1 0.3
CNVR_359 | 19 48801884 | 48856177 | 54294 LOSS 1 0.3
CNVR_360 | 19 50863908 | 51035766 | 171859 | GAIN 2 0.5
CNVR_361 | 19 51166632 | 51225658 | 59027 LOSS 2 0.5
CNVR_362 | 19 51934105 | 52025851 | 91747 LOSS 3 0.8
CNVR_363 | 19 52179673 | 52236397 | 56725 LOSS 8 2.1
CNVR_364 | 19 54189867 | 54239006 | 49140 LOSS 5 1.3
CNVR_365 | 19 55102419 | 55123565 | 21147 GAIN 1 0.3
CNVR_366 | 19 55176470 | 55233519 | 57050 LOSS 1 0.3
CNVR_367 | 20 5496038 | 5566639 | 70602 LOSS 1 0.3
CNVR_368 | 20 11361136 | 11391220 | 30085 LOSS 1 0.3
CNVR_369 | 20 12473693 | 12548876 | 75184 LOSS 1 0.3
CNVR_370 | 20 15492357 | 15564781 | 72425 GAIN 1 0.3
CNVR_371 | 20 39593945 | 39691234 | 97290 LOSS 1 0.3
CNVR_372 | 20 45918839 | 45985255 | 66417 LOSS 8 2.1
CNVR_373 | 20 60447656 | 60496754 | 49099 GAIN 1 0.3
CNVR_374 | 20 62782658 | 62823045 | 40388 LOSS 2 0.5
CNVR_375 | 21 975606 2085345 | 1109740 | GAIN 40 10.4
CNVR_376 | 21 7330545 | 7400647 | 70103 LOSS 1 0.3
CNVR_377 | 21 7754357 | 7791640 | 37284 LOSS 1 0.3
CNVR_378 | 21 14474236 | 14605574 | 131339 | LOSS 0.5
CNVR_379 | 21 15345488 | 15357042 | 11555 LOSS 0.3
CNVR_380 | 21 20062038 | 20190573 | 128536 | MIXED | 58 15.1
CNVR_381 | 21 20196212 | 20231373 | 35162 GAIN 1 0.3
CNVR_382 | 21 26504335 | 26534891 | 30557 GAIN 1 0.3
CNVR_383 | 21 28159596 | 28253296 | 93701 LOSS 21 5.5
CNVR_384 | 21 35328865 | 35463366 | 134502 | GAIN 10 2.6
CNVR_385 | 21 37915701 | 38289858 | 374158 | GAIN 1 0.3
CNVR_386 | 21 39036938 | 39153858 | 116921 | GAIN 1 0.3
CNVR_387 | 21 46007188 | 46069814 | 62627 LOSS 2 0.5
CNVR_388 | 21 56706639 | 56774987 | 68349 LOSS 1 0.3
CNVR_389 | 21 60514625 | 60594860 | 80236 GAIN 1 0.3
CNVR_390 | 21 61050744 | 61088436 | 37693 GAIN 1 0.3
CNVR_391 | 21 66713232 | 66761317 | 48086 LOSS 1 0.3
CNVR_392 | 21 70803573 | 70891033 | 87461 LOSS 16 4.2
CNVR_393 | 22 5475849 | 5548263 | 72415 GAIN 17 4.4
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CNVR_394 | 22 15056590 | 15114988 | 58399 LOSS 14 3.7
CNVR_395 | 22 17992618 | 18018757 | 26140 LOSS 11 2.9
CNVR_396 | 22 21708597 | 21740799 | 32203 LOSS 1 0.3
CNVR_397 | 22 35059005 | 35163091 | 104087 | LOSS 1 0.3
CNVR_398 | 22 50594496 | 50652412 | 57917 LOSS 24 6.3
CNVR_399 | 22 51216484 | 51283351 | 66868 LOSS 2 0.5
CNVR_400 | 22 52305473 | 52383330 | 77858 LOSS 3 0.8
CNVR_401 | 22 56757151 | 56772708 | 15558 LOSS 1 0.3
CNVR_402 | 22 59345821 | 59370397 | 24577 LOSS 1 0.3
CNVR_403 | 22 60420003 | 60466907 | 46905 LOSS 1 0.3
CNVR_404 | 23 10121 821833 811713 | GAIN 7 1.8
CNVR_405 | 23 3275618 | 3419701 | 144084 | LOSS 4 1.0
CNVR_406 | 23 7798522 | 7823509 | 24988 LOSS 4 1.0
CNVR_407 | 23 19239332 | 19280958 | 41627 LOSS 1 0.3
CNVR_408 | 23 25335659 | 25442124 | 106466 | MIXED | 90 23.5
CNVR_409 | 23 26905056 | 26929522 | 24467 GAIN 2 0.5
CNVR_410 | 23 28431174 | 28494393 | 63220 LOSS 0.8
CNVR_411 | 23 28980942 | 29113538 | 132597 | GAIN 72 18.8
CNVR_412 | 23 30441844 | 30472870 | 31027 LOSS 6 1.6
CNVR_413 | 23 31451136 | 31646894 | 195759 | LOSS 6 1.6
CNVR_414 | 23 34496662 | 35011159 | 514498 | GAIN 192 50.1
CNVR_415 | 23 39348688 | 39366704 | 18017 LOSS 1 0.3
CNVR_416 | 23 48563085 | 48603083 | 39999 GAIN 35 9.1
CNVR_417 | 23 52258805 | 52465632 | 206828 | GAIN 9 2.3
CNVR_418 | 24 54398 240874 186477 | GAIN 3 0.8
CNVR_419 | 24 7902607 | 7965952 | 63346 GAIN 43 11.2
CNVR_420 | 24 8570091 | 8627996 | 57906 LOSS 2 0.5
CNVR_421 | 24 19193737 | 19220121 | 26385 GAIN 3 0.8
CNVR_422 | 25 271849 395688 123840 | LOSS 12 3.1
CNVR_423 | 25 1401564 | 1450644 | 49081 GAIN 2 0.5
CNVR_424 | 25 2797108 | 2821003 | 23896 GAIN 1 0.3
CNVR_425 | 25 3508578 | 3536406 | 27829 LOSS 3 0.8
CNVR_426 | 25 20076039 | 20135624 | 59586 LOSS 1 0.3
CNVR_427 | 25 34851458 | 34929267 | 77810 LOSS 2 0.5
CNVR_428 | 25 37121234 | 37184089 | 62856 GAIN 11 2.9
CNVR_429 | 25 37557915 | 37593814 | 35900 LOSS 1 0.3
CNVR_430 | 25 41250992 | 41324679 | 73688 LOSS 2 0.5
CNVR_431 | 25 42777451 | 42879707 | 102257 | GAIN 1 0.3
CNVR_432 | 26 1397450 | 1619118 | 221669 | GAIN 2 0.5
CNVR_433 | 26 2698467 | 2768799 | 70333 LOSS 7 1.8
CNVR_434 | 26 2939882 | 2976918 | 37037 GAIN 3 0.8
CNVR_435 | 26 3239867 | 3275704 | 35838 GAIN 2 0.5
CNVR_436 | 26 7923592 | 7980702 | 57111 GAIN 1 0.3
CNVR_437 | 26 23154429 | 23162528 | 8100 GAIN 1 0.3
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CNVR_438 | 26 23633113 | 23722803 | 89691 GAIN 20 5.2
CNVR_439 | 26 24382256 | 24563742 | 181487 | LOSS 9 2.3
CNVR_440 | 26 25115642 | 25158178 | 42537 LOSS 2 0.5
CNVR_441 | 26 26417634 | 26494822 | 77189 GAIN 1 0.3
CNVR_442 | 26 44535684 | 44616273 | 80590 LOSS 1 0.3
CNVR_443 | 26 44895103 | 45016154 | 121052 | LOSS 2 0.5
CNVR_444 | 26 46930040 | 46945920 | 15881 GAIN 1 0.3
CNVR_445 | 26 51131518 | 51286609 | 155092 | LOSS 8 2.1
CNVR_446 | 27 309276 327206 17931 LOSS 1 0.3
CNVR_447 | 27 6682457 | 6751068 | 68612 LOSS 4 1.0
CNVR_448 | 27 14532319 | 14565056 | 32738 LOSS 2 0.5
CNVR_449 | 27 19913335 | 20065987 | 152653 | GAIN 2 0.5
CNVR_450 | 27 21164500 | 21215732 | 51233 GAIN 2 0.5
CNVR_451 | 27 27034067 | 27069527 | 35461 LOSS 2 0.5
CNVR_452 | 28 1598731 | 1689914 | 91184 GAIN 23 6.0
CNVR_453 | 28 1895637 | 2860512 | 964876 | MIXED | 193 50.4
CNVR_454 | 28 16657715 | 16713711 | 55997 LOSS 1 0.3
CNVR_455 | 28 28462492 | 28526115 | 63624 LOSS 26 6.8
CNVR_456 | 28 29657271 | 29735364 | 78094 LOSS 2 0.5
CNVR_457 | 28 30210288 | 30238686 | 28399 GAIN 2 0.5
CNVR_458 | 28 35016127 | 35053502 | 37376 LOSS 1 0.3
CNVR_459 | 28 35193683 | 35220597 | 26915 LOSS 1 0.3
CNVR_460 | 28 41642278 | 41672155 | 29878 LOSS 3 0.8
CNVR_461 | 28 43882947 | 43921177 | 38231 LOSS 1 0.3
CNVR_462 | 29 16860 586782 569923 | GAIN 8 2.1
CNVR_463 | 29 4510055 | 4576246 | 66192 LOSS 8 2.1
CNVR_464 | 29 11800467 | 11845269 | 44803 LOSS 70 18.3
CNVR_465 | 29 21873578 | 22025147 | 151570 | GAIN 1 0.3
CNVR_466 | 29 27711080 | 27844168 | 133089 | GAIN 14 3.7
CNVR_467 | 29 28068846 | 28088730 | 19885 GAIN 1 0.3
CNVR_468 | 29 29522417 | 29549824 | 27408 GAIN 2 0.5
CNVR_469 | 29 38341163 | 39796110 | 1454948 | GAIN 108 28.2
CNVR_470 | 29 39944693 | 40115143 | 170451 | GAIN 10 2.6
CNVR_471 | 29 41683317 | 41725223 | 41907 LOSS 13 3.4
CNVR_472 | 29 42437944 | 42567601 | 129658 | MIXED | 50 131
CNVR_473 | 29 44273061 | 44347324 | 74264 LOSS 32 8.4
CNVR_474 | 29 48234047 | 48276737 | 42691 LOSS 1 0.3
CNVR_475 | 29 50230041 | 50307491 | 77451 LOSS 18 4.7
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S3_Table

Chr Chr_size_pb | Total_CNVR_size_pb | CNVR_size% | CNVR_n
1 1,58E+08 2176097 1.4 24
2 1,37E+08 1528809 1.1 18
3 1,21E+08 2474118 2.0 22
4 1,21E+08 1509729 1.2 21
5 1,21E+08 3347755 2.8 22
6 1,19E+08 854571 0.7 10
7 1,13E+08 3301727 2.9 26
8 1,13E+08 2002808 1.8 29
9 1,06E+08 2025327 1.9 17
10 1,04E+08 3302176 3.2 10
11 1,07E+08 1933172 1.8 23
12 91163125 6360362 7.0 15
13 84240350 1315362 1.6 18
14 84648390 1586634 1.9 16
15 85296676 4110701 4.8 24
16 81724687 1951949 2.4 18
17 75158596 933690 1.2 15
18 66004023 2502250 3.8 18
19 64057457 1380600 2.2 20
20 72042655 501490 0.7 8
21 71599096 2658010 3.7 18
22 61435874 582927 0.9 11
23 52530062 2355290 4.5 14
24 62714930 334114 0.5 4
25 42904170 636743 1.5 10
26 51681464 1193607 2.3 14
27 45407902 358628 0.8 6
28 46312546 1414574 3.1 10
29 51505224 3004240 5.8 14
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S4_Table

CNVR_ID | Chr Start End Size Freq_n | Freq_% | Type HCW REA SBT TD7 TD14 | TD21 IFC ICC
CNVR_1 1 16947 147231 | 130285 58 | 15.1 GAIN 0.0496 |0.503 |0.679 |0.664 |0.369 |0.734 |0.559 |0.835
CNVR_2 1| 1419261 | 1640525 | 221265 61 | 15.9 GAIN 0.4142 | 0.002 |0.009 |0.697 |0.748 |0.277 |0.413 |0.789
CNVR_5 1| 17851162 | 17873260 22099 12 | 3.1 GAIN 0.6360 |0.236 |0.611 |0.129 |0.016 |0.639 |0.939 |0.866
CNVR_16 1| 93730576 | 93819471 88896 216 | 56.4 LOSS 0.4830 | 0.003 |0.260 |0.855 |0.459 |0.401 |0.503 |0.364
CNVR_17 1| 1,05E+08 | 1,05E+08 | 251767 41 | 10.7 LOSS 0.0488 | 0.308 |0.862 |0.911 |[0.329 |0.352 |0.358 |0.747
CNVR_27 2| 5353429 | 5397349 | 43921 10 | 2.6 LOSS 0.6558 | 0.795 |0.701 |0.706 |0.582 |0.028 |0.597 | 0.750
CNVR_42 2| 1,35E+08 | 1,36E+08 | 514558 52 | 13.6 GAIN 0.7160 | 0.036 |0.965 |0.960 |0.552 |0.403 |0.271 |0.386
CNVR_45 3 | 11959762 | 12124072 | 164311 923 GAIN 0.1701 | 0.040 |0.036 |0.294 |0.727 |0.531 |0.567 |0.615
CNVR_68 4 | 20673638 | 20701989 28352 13 | 3.4 LOSS 0.8916 | 0.629 |0.393 |0.844 |0.550 |0.755 |0.040 | 0.493
CNVR_80 4 | 1,06E+08 | 1,06E+08 | 147904 5(1.3 GAIN 0.0105 | 0.933 |0.018 |0.014 |0.005 |0.564 |0.263 |0.872
CNVR_82 4| 1,14E+08 | 1,14E+08 | 418179 93 | 24.3 GAIN 0.9962 | 0.461 |0.330 |0.482 |0.237 |0.046 |0.972 |0.091
CNVR_99 5| 1,01E+08 | 1,01E+08 | 76442 923 GAIN 0.5606 | 0.184 |0.039 |0.680 |0.135 |0.654 |0.047 |0.369
CNVR_105 5| 1,17E+08 | 1,18E+08 | 383708 151 | 39.4 MIXED | 0.6607 | 0.896 | 0.615 |0.021 |0.002 |0.037 |0.082 |0.084
CNVR_120 7| 6604091 | 6718398 | 114308 7118 LOSS 0.8795 | 0.644 | 0.004 |0.166 |0.073 |0.849 |0.042 | 0.969
CNVR_121 7| 7798579 | 7941613 | 143035 21|55 MIXED | 0.0674 | 0.004 |0.098 |0.490 |0.968 |0.450 |0.710 |0.108
CNVR_127 7 | 15147652 | 15178739 31088 6|16 GAIN 0.6724 | 0.776 |0.896 |0.681 |0.568 |0.213 |0.076 | 0.001
CNVR_130 7 | 22243143 | 22418258 | 175116 24 | 6.3 LOSS 0.9164 | 0.028 |0.829 |0.270 |0.248 |0.652 |0.887 |0.844
CNVR_194 10 | 40734273 | 40794738 60466 33|86 LOSS 0.2803 | 0.001 |0.494 |0931 |0.693 |0.372 |0.859 |0.281
CNVR_195 10 | 42436483 | 42467266 | 30784 48 | 12.5 LOSS 0.0971 | 0.242 |0.722 |0.863 |0.002 |0.905 |0.732 |0.749
CNVR_200 11 20031 118377 | 98347 6|16 GAIN 0.5109 | 0.126 |0.476 |0.630 |0.050 |0.076 |0.297 | 0.840
CNVR_219 11 | 1,04E+08 | 1,04E+08 | 142643 18 | 4.7 LOSS 0.0508 | 0.504 |0.173 |0.093 |0.637 |0.555 |0.172 |0.532
CNVR_234 12 | 70363408 | 72123747 | 1760340 132 | 34.5 MIXED | 0.4161 | 0.041 |0.629 |0.176 |0.461 |0.723 |0.914 | 0.932
CNVR_253 13 | 71850682 | 71931812 81131 28|73 LOSS 0.8440 | 0934 |0.298 |0.008 |0.001 |0.128 |0.648 | 0.309
CNVR_255 13 | 74631978 | 74675560 | 43583 923 GAIN 0.0472 |0.191 |0.287 |0.233 |0.309 |0.780 |0.034 |0.976
CNVR_271 14 | 81841283 | 81883661 | 42379 6|16 GAIN 0.0056 | 0.004 |0.719 |0336 |0.116 |0.149 |0.820 |0.079
CNVR_272 15 43737 508576 | 464840 32|84 GAIN 0.8520 | 0.721 |0.916 |0.650 |0.893 |0.601 |0.034 |0.165
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CNVR_275 15 | 1328622 | 1396987 68366 16 | 4.2 GAIN 0.7747 | 0.533 0.914 0.366 0.534 0.244 0.031 0.192
CNVR_280 15 | 30446720 | 30489674 42955 6| 1.6 LOSS 0.1015 | 0.017 0.926 0.494 0.876 0.917 0.809 0.537
CNVR_290 15 | 79263122 | 79317375 54254 8121 LOSS 0.0817 | 0.597 0.573 0.554 0.040 0.592 0.121 0.628
CNVR_292 15| 79744750 | 79974613 | 229864 76 | 19.8 GAIN 0.0236 | 0.989 0.385 0.070 0.518 0.800 0.789 0.010
CNVR_293 15 | 80254337 | 81131105 | 876769 166 | 43.3 GAIN 0.2756 | 0.096 0.174 0.007 0.456 0.767 0.161 0.125
CNVR_296 16 24074 498301 | 474228 27 7.0 GAIN 0.9495 | 0.603 0.571 0.447 0.035 0.121 0.028 0.267
CNVR_297 16 | 5439901 | 6135133 | 695233 104 | 27.2 GAIN 0.9668 | 0.445 0.766 0.028 0.704 0.423 0.575 0.177
CNVR_298 16 | 7901886 | 7963357 61472 14 | 3.7 GAIN 0.0103 | 0.183 0.058 0.158 0.520 0.796 0.531 0.216
CNVR_300 16 | 11758931 | 11792218 33288 83| 21.7 LOSS 0.1549 | 0.056 0.727 0.842 0.052 0.181 0.868 0.070
CNVR_301 16 | 15070508 | 15118639 48132 513 LOSS 0.4694 | 0.762 0.277 0.008 0.002 0.005 0.667 0.833
CNVR_307 16 | 52068803 | 52115458 46656 513 LOSS 0.5094 | 0.225 0.876 0.340 0.326 0.008 0.782 0.927
CNVR_334 18 | 49074618 | 49109287 34670 16 | 4.2 LOSS 0.1087 | 0.277 0.044 0.332 0.124 0.124 0.215 0.869
CNVR_343 18 | 61638038 | 61929947 | 291910 18 | 4.7 GAIN 0.1674 | 0.027 0.488 0.232 0.543 0.666 0.244 0.161
CNVR_351 19 | 18792038 | 18839754 47717 10 | 2.6 LOSS 0.3266 | 0.086 0.053 0.449 0.016 0.450 0.308 0.959
CNVR_357 19 | 41200141 | 41245524 45384 13 |34 LOSS 0.0146 | 0.845 0.846 0.082 0.022 0.039 0.471 0.724
CNVR_375 21 975606 | 2085345 | 1109740 40 | 104 GAIN 0.6834 | 0.273 0.341 0.803 0.427 0.040 0.095 0.539
CNVR_384 21 | 35328865 | 35463366 | 134502 10| 2.6 GAIN 0.6354 | 0.273 0.002 0.202 0.155 0.506 0.867 0.919
CNVR_392 21 | 70803573 | 70891033 87461 16 | 4.2 LOSS 0.6875 | 0.160 0.384 0.487 0.041 0.505 0.585 0.945
CNVR_393 22 | 5475849 | 5548263 72415 17 | 4.4 GAIN 0.4667 | 0.525 0.666 0.605 0.044 0.989 0.000 0.516
CNVR_394 22 | 15056590 | 15114988 58399 14 | 3.7 LOSS 0.0329 | 0.030 0.428 0.195 0.551 0.429 0.314 0.161
CNVR_395 22 | 17992618 | 18018757 26140 11|29 LOSS 0.9162 | 0.989 0.310 0.618 0.117 0.015 0.585 0.847
CNVR_398 22 | 50594496 | 50652412 57917 24 (6.3 LOSS 0.2730 | 0.016 0.610 0.501 0.473 0.860 0.991 0.937
CNVR_408 23 | 25335659 | 25442124 | 106466 90 | 23.5 MIXED | 0.9590 | 0.5962 | 0.446 0.103 0.954 0.259 0.157 0.031
CNVR_416 23 | 48563085 | 48603083 39999 35|91 GAIN 0.5529 | 0.8935 | 0.843 0.036 0.169 0.775 0.190 0.551
CNVR_422 25 271849 395688 | 123840 12 | 31 LOSS 0.8371 | 0.795 0.047 0.628 0.589 0.150 0.388 0.076
CNVR_428 25 | 37121234 | 37184089 62856 11|29 GAIN 0.0721 | 0.048 0.119 0.025 0.003 0.810 0.558 0.710
CNVR_438 26 | 23633113 | 23722803 89691 20 | 5.2 GAIN 0.4594 | 0.875 0.051 0.688 0.338 0.739 0.461 0.394
CNVR_439 26 | 24382256 | 24563742 | 181487 9123 LOSS 0.0431 | 0.162 0.077 0.576 0.654 0.633 0.581 0.550
CNVR_452 28 | 1598731 | 1689914 91184 23 | 6.0 GAIN 0.8453 | 0.683 0.878 0.151 0.047 0.064 0.864 0.843
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CNVR_463 29 | 4510055 | 4576246 66192 8121 LOSS 0.0349 | 0.108 0.494 0.661 0.188 0.756 0.450 0.335
CNVR_466 29 | 27711080 | 27844168 | 133089 14 | 3.7 GAIN 0.9384 | 0.534 0.087 0.437 0.192 0.451 0.031 0.021
CNVR_469 29 | 38341163 | 39796110 | 1454948 108 | 28.2 GAIN 0.4380 | 0.953 0.702 0.636 0.463 0.368 0.014 0.105
CNVR_472 29 | 42437944 | 42567601 | 129658 50 | 13.1 MIXED | 0.0719 | 0.001 0.894 0.106 0.053 0.458 0.323 0.651
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S5 _Table
CNVR | Chr | Start End Freq | Ensembl Entrez | External | Description Gene | Gene Gene Overlaping
ID % gene_id gene Gene start | end biotype

name

CNVR 1 16947 147231 | 15.1 ENSBTAGO000 RF00001 19774 | 19899 | rRNA | 100.0
1 00046619
CNVR 1 16947 147231 | 15.1 ENSBTAGO000 | 507243 | CLIC6 Chloride intracellular 12484 | 179713 | protein | 40.8
1 00001753 channel 6 9 _coding
CNVR 1 16947 147231 | 15.1 ENSBTAGO000 34627 | 35558 | pseudo | 100.0
1 00006858 gene
CNVR 1 16947 147231 | 15.1 ENSBTAGO000 69695 | 71121 | protein | 100.0
1 00039257 _coding
CNVR 1 16947 147231 | 15.1 ENSBTAGO000 83323 | 84281 | pseudo | 100.0
1 00035349 gene
CNVR 7| 6604091 | 6718398 | 1.8 ENSBTAGO000 67038 | 670505 | protein | 100.0
120 00047589 32 1 | coding
CNVR 7| 7798579 | 7941613 | 5.5 ENSBTAGO000 | 504310 | APIM1 Adaptor related protein 78206 | 785025 | protein | 100.0
121 00013329 complex 1 subunit mu 1 50 4 | coding
CNVR 7| 7798579 | 7941613 | 5.5 ENSBTAGO000 | 539263 | CIB3 Calcium and integrin 78732 | 788371 | protein | 100.0
121 00016179 binding family member 3 55 1 | coding
CNVR 7| 7798579 | 7941613 | 5.5 ENSBTAGO000 | 508634 | FAM32A | Family with sequence 78545 | 786132 | protein | 100.0
121 00046846 similarity 32 member A 36 8 | coding
CNVR 7| 7798579 | 7941613 | 5.5 ENSBTAGO000 | 100848 | HSH2D Hematopoietic SH2 78860 | 789449 | protein | 100.0
121 00038154 273 domain containing 59 6 | coding
CNVR 7| 7798579 | 7941613 | 5.5 ENSBTAGO000 | 100125 | RABSA Member RAS oncogene | 78990 | 791916 | protein | 100.0
121 00038696 881 family 37 7 | coding
CNVR 7| 7798579 | 7941613 | 5.5 ENSBTAGO000 RF00619 78093 | 780951 | snRNA | 100.0
121 00042477 94 9
CNVR 7| 7798579 | 7941613 | 5.5 ENSBTAGO000 | 535277 | TPM4 Tropomyosin 4 79231 | 794826 | protein | 73.5
121 00004553 43 5| coding
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CNVR 7| 1514765 | 1517873 | 1.6 ENSBTAGO000 | 787445 | OR7E24 Olfactory receptor 15151 | 151533 | protein | 100.0
127 2 9 00047799 349 36 | coding
CNVR 7| 2224314 | 2241825 6.3 ENSBTAGO000 | 618405 | GADD45 | Growth arrest and DNA | 22411 | 224140 | protein | 100.0
130 3 8 00025462 B damage inducible beta 968 79 | coding

CNVR 7| 2224314 | 2241825 6.3 ENSBTAGO000 | 618399 | GNG7 G protein gamma 7 22200 | 223385 | protein | 69.2
130 3 8 00007644 650 66 | coding
CNVR 7| 2224314 | 2241825 6.3 ENSBTAGO000 22368 | 223687 | protein | 100.0
130 3 8 00024041 335 62 | coding
CNVR 7| 2224314 | 2241825 6.3 ENSBTAGO000 22384 | 223851 | protein | 100.0
130 3 8 00045755 884 79 | coding
CNVR 1| 1,05E+0 | 1,05E+0 | 10.7 | ENSBTAGO000 10522 | 105228 | protein | 100.0
17 8 8 00025847 6965 019 | coding
CNVR 1| 1,05E+0 | 1,05E+0 | 10.7 | ENSBTAGO000 10517 | 105172 | protein | 100.0
17 8 8 00027213 1799 518 | coding
CNVR 1| 1419261 | 1640525 | 15.9 ENSBTAGO000 | 282257 | IFNARI Interferon alpha and beta | 14677 | 149615 | protein | 100.0
2 00021819 receptor subunit 1 04 1 | coding

CNVR 1| 1419261 | 1640525 | 15.9 ENSBTAGO000 | 282258 | [FNAR2 Interferon alpha and beta | 15932 | 162713 | protein | 100.0
2 00015212 receptor subunit 2 95 7 | coding

CNVR 1| 1419261 | 1640525 | 15.9 ENSBTAGO000 | 767864 | IL1I0ORB Interleukin 10 receptor 15631 | 159175 | protein | 100.0
2 00019404 subunit beta 37 8 | coding

CNVR 11 20031 118377 | 1.6 ENSBTAGO000 | 506237 | ZC3H6 Zinc finger CCCH-type 65466 | 111276 | protein | 100.0
200 00020646 containing 6 _coding

CNVR 11 20031 118377 | 1.6 ENSBTAGO000 25404 | 26705 | protein | 100.0
200 00038257 _coding

CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 | 768054 | CARD9 Caspase recruitment 10387 | 103883 | protein | 100.0
219 8 8 00006572 domain-containing 6015 072 | coding

protein 9

CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 CCDC187 | Coiled-coil domain 10380 | 103822 | protein | 73.1
219 8 8 00023064 containing 187 2443 759 | coding

CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 | 100848 | DNLZ DNL-type zinc finger 10387 | 103875 | protein | 100.0
219 8 8 00012880 156 4072 832 | coding
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CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 | 513180 | ENTR1 Endosome associated 10391 | 103916 | protein | 100.0
219 8 8 00001352 trafficking regulator 1 0385 652 | coding
CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 | 100139 | GPSM1 G-protein signaling 10384 | 103869 | protein | 100.0
219 8 8 00018799 799 modulator 1 0005 617 | coding
CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 | 506349 | INPPSE Inositol polyphosphate-5- | 10392 | 103936 | protein | 100.0
219 8 8 00001354 phosphatase E 8312 269 | coding
CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 | 767847 | PMPCA Mitochondrial- 10391 | 103926 | protein | 100.0
219 8 8 00001353 processing peptidase 6755 395 | coding
subunit alpha
CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 | 519689 | SEC16A | SEC16 homolog A. 10393 | 103964 | protein | 46.0
219 8 8 00023933 endoplasmic reticulum 9070 031 | coding
export factor
CNVR 11| 1,04E+0 | 1,04E+0 | 4.7 ENSBTAGO000 SNAPC4 | Small nuclear RNA 10388 | 103905 | protein | 100.0
219 8 8 00000054 activating complex 4749 548 | coding
polypeptide 4
CNVR 12 | 7036340 | 7212374 | 34.5 | ENSBTAGO000 LOC5200 | Multidrug resistance- 72065 | 722044 | protein | 42.1
234 8 7 00045751 16 associated protein 4-like 148 84 | coding
CNVR 12 | 7036340 | 7212374 | 34.5 | ENSBTAGO000 71822 | 719878 | protein | 100.0
234 8 7 00047383 642 41 | coding
CNVR 13 | 7463197 | 7467556 | 2.3 ENSBTAGO000 74669 | 746929 | protein | 25.9
255 8 0 00039693 485 55| coding
CNVR 2| 5353429 | 5397349 | 2.61 ENSBTAGO000 BIN1 Bridging integrator 1 53505 | 540788 | protein | 76.6
27 00019177 76 0| coding
CNVR 15 43737 | 508576 | 8.4 ENSBTAGO000 18264 | 183853 | protein | 100.0
272 00046228 5 _coding
CNVR 15 43737 | 508576 | 8.4 ENSBTAGO000 20655 | 207487 | pseudo | 100.0
272 00040016 2 gene
CNVR 15 43737 | 508576 | 8.4 ENSBTAGO000 23204 | 232974 | pseudo | 100.0
272 00035803 1 gene
CNVR 15 43737 | 508576 | 8.4 ENSBTAGO000 | 509895 21276 | 213701 | protein | 100.0
272 00038319 9 _coding
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CNVR 15 43737 | 508576 | 8.4 ENSBTAGO000 | 100299 | LOC1002 | Olfactory receptor 24802 | 248981 | protein | 100.0
272 00045558 084 | 99084 5 _coding

CNVR 15 43737 | 508576 | 8.4 ENSBTAGO000 | 781264 | LOC7812 | Olfactory receptor 36268 | 363613 | protein | 100.0
272 00040008 64 4 _coding

CNVR 15 43737 | 508576 | 8.4 ENSBTAGO000 41557 | 416485 | protein | 100.0
272 00048221 1 _coding

CNVR 15| 3044672 | 3048967 | 1.6 ENSBTAGO000 | 614671 | CIQTNFS5 | Clq and TNF related 5 30448 | 304503 | protein | 100.0
280 0 4 00027766 399 37 | coding

CNVR 15| 3044672 | 3048967 | 1.6 ENSBTAGO000 | 522979 | MFRP Membrane frizzled- 30450 | 304559 | protein | 100.0
280 0 4 00009748 related protein 602 35| coding

CNVR 15| 3044672 | 3048967 | 1.6 ENSBTAGO000 | 522980 | USP2 Ubiquitin specific 30464 | 304873 | protein | 100.0
280 0 4 00009749 peptidase 2 926 08 | coding

CNVR 15| 7926312 | 7931737 | 2.1 ENSBTAGO000 79284 | 792858 | pseudo | 100.0
290 2 5 00008379 951 49 | gene

CNVR 15| 7926312 | 7931737 | 2.1 ENSBTAGO000 79293 | 792944 | pseudo | 100.0
290 2 5 00048031 430 40 | gene

CNVR 15| 7926312 | 7931737 | 2.1 ENSBTAGO000 | 781504 | LOC1049 | Olfactory receptor 4C45- | 79267 | 792680 | protein | 100.0
290 2 5 00031030 68488 like 160 59 | coding

CNVR 15| 7926312 | 7931737 | 2.1 ENSBTAGO000 | 614652 | OR4C3 Olfactory receptor 79276 | 792773 | protein | 100.0
290 2 5 00012549 428 63 | coding

CNVR 15| 7926312 | 7931737 | 2.1 ENSBTAGO000 | 100848 | LOC5131 | Olfactory receptor-like 79315 | 793162 | protein | 100.0
290 2 5 00031032 076 | 51 293 22 | coding

CNVR 15| 7974475 | 7997461 | 19.8 | ENSBTAGO000 79972 | 799748 | pseudo | 87.0
292 0 3 00046251 834 79 | gene

CNVR 15| 7974475 | 7997461 | 19.8 | ENSBTAGO000 79791 | 797924 | pseudo | 100.0
292 0 3 00018890 488 52 | gene

CNVR 15| 7974475 | 7997461 | 19.8 | ENSBTAGO000 | 787428 | LOC7874 | Olfactory receptor 79873 | 798747 | protein | 100.0
292 0 3 00014594 28 735 85 | coding

CNVR 15| 7974475 | 7997461 | 19.8 | ENSBTAGO000 79933 | 799350 | protein | 100.0
292 0 3 00048141 396 09 | coding

CNVR 15| 7974475 | 7997461 | 19.8 | ENSBTAGO000 | 538864 | ORSI1 Olfactory receptor 79774 | 797754 | protein | 100.0
292 0 3 00007944 520 64 | coding
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CNVR 15| 7974475 | 7997461 | 19.8 ENSBTAGO000 | 787543 | LOC7875 | Olfactory receptor 79811 | 798125 | protein | 100.0
292 0 3 00020746 43 632 85 | coding

CNVR 15| 7974475 | 7997461 | 19.8 ENSBTAGO000 | 787522 | OR10AG]1 | Olfactory receptor 79824 | 798255 | protein | 100.0
292 0 3 00015876 624 47 | coding

CNVR 15| 7974475 | 7997461 | 19.8 ENSBTAGO000 | 787446 | ORS5T1 Olfactory receptor 79852 | 798536 | protein | 100.0
292 0 3 00005087 685 77 | coding

CNVR 15| 7974475 | 7997461 | 19.8 | ENSBTAGO000 79864 | 798652 | protein | 100.0
292 0 3 00003056 248 13 | coding

CNVR 15| 7974475 | 7997461 | 19.8 ENSBTAGO000 | 787385 | LOC7873 | Olfactory receptor 79895 | 798963 | protein | 100.0
292 0 3 00046471 85 419 63 | coding

CNVR 15| 7974475 | 7997461 | 19.8 ENSBTAGO000 | 788874 | LOC7888 | Olfactory receptor 79921 | 799228 | protein | 100.0
292 0 3 00023511 74 913 69 | coding

CNVR 15| 7974475 | 7997461 | 19.8 | ENSBTAGO000 | 785930 79958 | 799599 | protein | 100.0
292 0 3 00005874 958 14 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 | 788130 | OR5SM11 | Olfactory receptor 81067 | 810681 | protein | 100.0
293 7 5 00040330 188 41 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 | 513633 | OR5M3 Olfactory receptor 81042 | 810437 | protein | 100.0
293 7 5 00039182 867 99 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 | 100299 | OR5R1 Olfactory receptor 80990 | 809917 | protein | 100.0
293 7 5 00045739 808 805 64 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 | 100300 | OR8I2 Olfactory receptor 80254 | 802562 | protein | 100.0
293 7 5 00046285 545 691 08 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 | 785680 80685 | 806868 | protein | 100.0
293 7 5 00039348 809 21 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 | 104969 80695 | 806963 | protein | 100.0
293 7 5 00038049 845 336 95 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 80715 | 807159 | pseudo | 100.0
293 7 5 00014513 053 95 | gene

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 80827 | 808294 | protein | 100.0
293 7 5 00046167 951 05 | coding

CNVR 15| 8025433 | 8113110 | 43.3 ENSBTAGO000 80933 | 809356 | protein | 100.0
293 7 5 00038479 345 97 | coding
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CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 782555 81105 | 811070 | protein | 100.0
293 7 5 00023542 854 65 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 81119 | 811199 | pseudo | 100.0
293 7 5 00046187 009 49 | gene

CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 514057 80389 | 803900 | protein | 100.0
293 7 5 00045709 094 35| coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 785944 80420 | 804212 | protein | 100.0
293 7 5 00035988 321 62 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 80477 | 804787 | protein | 100.0
293 7 5 00035986 852 54 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAG000 | 513114 80484 | 804856 | protein | 100.0
293 7 5 00035985 654 13| coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 100336 80502 | 805037 | protein | 100.0
293 7 5 00046710 901 821 41| coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAG000 | 615824 80507 | 805085 | protein | 100.0
293 7 5 00046274 650 76 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAG000 | 522150 80515 | 805159 | protein | 100.0
293 7 5 00035059 014 61 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAG000 80555 | 805564 | protein | 100.0
293 7 5 00022858 499 55 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 785406 80586 | 805872 | protein | 100.0
293 7 5 00023310 288 47 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 785470 80602 | 806030 | protein | 100.0
293 7 5 00024423 080 51 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAG000 | 520399 80647 | 806479 | protein | 100.0
293 7 5 00046845 002 43 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 519317 80661 | 806624 | protein | 100.0
293 7 5 00035990 499 46 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAG000 | 506891 80737 | 807384 | protein | 100.0
293 7 5 00035989 480 42 | coding
CNVR | 15| 8025433 | 8113110 | 43.3 | ENSBTAG000 | 785914 80807 | 808087 | protein | 100.0
293 7 5 00045723 806 47 | coding
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CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 | 790274 80842 | 808432 | protein | 100.0
293 7 5 00035031 358 99 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 80856 | 808571 | protein | 100.0
293 7 5 00035029 241 82 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 | 100336 80882 | 808837 | protein | 100.0
293 7 5 00047721 916 784 10 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 | 100300 80920 | 809210 | protein | 100.0
293 7 5 00046801 446 112 56 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 | 100299 80949 | 809502 | protein | 100.0
293 7 5 00039110 725 244 03 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 | 618091 81091 | 810929 | protein | 100.0
293 7 5 00016146 987 22 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 | 617362 80288 | 802893 | protein | 100.0
293 7 5 00001291 368 06 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO00 | 515598 80314 | 803149 | protein | 100.0
293 7 5 00014309 082 87 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 80338 | 803385 | protein | 100.0
293 7 5 00037878 056 26 | coding

CNVR 15| 8025433 | 8113110 | 43.3 | ENSBTAGO000 | 528502 80371 | 803724 | protein | 100.0
293 7 5 00046278 554 95 | coding

CNVR 16 24074 | 498301 | 7.0 ENSBTAGO000 | 524282 | LOC5242 | Olfactory receptor-like 35311 | 354883 | protein | 100.0
296 00015517 82 protein OLF2 6 _coding

CNVR 16 24074 | 498301 | 7.0 ENSBTAGO000 41578 | 416614 | protein | 100.0
296 00047603 1 _coding

CNVR 16 24074 | 498301 | 7.0 ENSBTAGO000 42469 | 425632 | pseudo | 100.0
296 00046445 2 gene

CNVR 16 24074 | 498301 | 7.0 ENSBTAGO000 | 511893 | ORSLI Olfactory receptor 29730 | 298235 | protein | 100.0
296 00035659 0 _coding

CNVR 16 24074 | 498301 | 7.0 ENSBTAGO000 | 787642 | LOC7876 | Olfactory receptor-like 38269 | 383632 | protein | 100.0
296 00039944 42 protein OLF2 7 _coding

CNVR 16 | 5439901 | 6135133 | 27.2 | ENSBTAGO000 | 280816 | CFH Complement factor H 60529 | 612255 | protein | 100.0
297 00039995 25 0| coding
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CNVR 16 | 5439901 | 6135133 | 27.2 | ENSBTAGO000 | 100336 55175 | 557455 | protein | 100.0

297 00023177 868 05 9 | coding

CNVR 16 | 5439901 | 6135133 | 27.2 | ENSBTAGO000 | 781004 56001 | 595990 | protein | 100.0

297 00024647 55 6 | coding

CNVR 16 | 5439901 | 6135133 | 27.2 | ENSBTAGO000 56144 | 561498 | pseudo | 100.0

297 00047228 63 0 | gene

CNVR 16 | 5439901 | 6135133 | 27.2 | ENSBTAGO000 | 790886 58477 | 587637 | protein | 100.0

297 00040409 72 3 | coding

CNVR 16 | 5206880 | 5211545 | 1.3 ENSBTAGO000 CALML6 | Calmodulin like 6 52086 | 520869 | protein | 100.0

307 3 8 00024508 276 36 | coding

CNVR 16 | 5206880 | 5211545 | 1.3 ENSBTAGO000 | 281201 | GNBI1 G protein subunit beta 1 | 52106 | 521841 | protein | 11.0

307 3 8 00000215 960 32 | coding

CNVR 16 | 5206880 | 5211545 | 1.3 ENSBTAGO000 LOC1124 | U6 spliceosomal RNA 52099 | 520996 | snRNA | 100.0

307 3 8 00043783 41930 563 68

CNVR 16 | 5206880 | 5211545 | 1.3 ENSBTAGO000 TMEMS52 | Transmembrane protein 52083 | 520859 | protein | 100.0

307 3 8 00024509 52 968 08 | coding

CNVR 16 | 5206880 | 5211545 | 1.3 ENSBTAGO000 CFAP74 | Cilia and flagella 52023 | 520766 | protein | 14.7

307 3 8 00005231 associated protein 74 631 07 | coding

CNVR 16 | 5206880 | 5211545 | 1.3 ENSBTAGO000 52078 | 520817 | protein | 100.0

307 3 8 00024510 217 82 | coding

CNVR 18 | 4907461 | 4910928 | 4.2 ENSBTAGO000 | 521171 | ACP7 Acid phosphatase 7. 49094 | 491081 | protein | 100.0

334 8 7 00012590 tartrate resistant 425 17 | coding
(putative)

CNVR 18 | 6163803 | 6192994 | 4.7 ENSBTAGO000 61680 | 616868 | protein | 100.0

343 8 7 00002290 432 14 | coding

CNVR 18 | 6163803 | 6192994 | 4.7 ENSBTAGO000 | 514552 | LOC5145 | Cationic amino acid 61714 | 617193 | protein | 100.0

343 8 7 00009364 52 transporter 3 020 54| coding

CNVR 18 | 6163803 | 6192994 | 4.7 ENSBTAGO000 61832 | 618350 | protein | 100.0

343 8 7 00013345 253 27 | coding

CNVR 18 | 6163803 | 6192994 | 4.7 ENSBTAGO000 | 525820 | LOC5258 | Cationic amino acid 61849 | 618555 | protein | 100.0

343 8 7 00015987 20 transporter 3 212 51| coding
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CNVR 19| 1879203 | 1883975 | 2.6 ENSBTAGO000 bta-mir- 18824 | 188243 | miRNA | 100.0
351 8 4 00029955 193a 221 01

CNVR 19| 1879203 | 1883975 | 2.6 ENSBTAGO000 bta-mir- 18813 | 188136 | miRNA | 100.0
351 8 4 00045149 2333 556 18

CNVR 19| 1879203 | 1883975 | 2.6 ENSBTAGO000 bta-mir- 18811 | 188113 | miRNA | 100.0
351 8 4 00029914 365-2 262 72

CNVR 19| 1879203 | 1883975 | 2.6 ENSBTAGO000 18811 | 188115 | miRNA | 100.0
351 8 4 00047797 425 13

CNVR 19 | 4120014 | 4124552 | 3.4 ENSBTAGO000 | 534280 | RAR? Retinoic acid receptor 41210 | 412492 | protein | 90.2
357 1 4 00012500 alpha 900 93 | coding

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00001 15949 | 159506 | rRNA | 100.0
375 00044247 58 1

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00001 13098 | 130995 | rRNA | 100.0
375 00046780 35 4

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00001 20182 | 201832 | rRNA | 100.0
375 00046925 03 2

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00001 13062 | 130641 | rRNA | 100.0
375 00047328 99 7

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00001 18836 | 188378 | RNA | 100.0
375 00048284 67 5

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00001 16660 | 166617 | rRNA | 100.0
375 00035268 53 1

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00001 13027 | 130292 | rRNA | 100.0
375 00029086 98 3

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00026 14104 | 141055 | snRNA | 100.0
375 00042140 50 5

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00026 16004 | 160058 | snRNA | 100.0
375 00042316 79 5

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00026 12917 | 129180 | snRNA | 100.0
375 00046055 00 6

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00108 20755 | 207561 | snoRN | 100.0
375 00047044 26 8| A
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CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00108 20782 | 207834 | snoRN | 100.0
375 00047252 54 6 A

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00108 20810 | 208110 | snoRN | 100.0
375 00046568 15 51A

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 RF00108 20837 | 208388 | snoRN | 100.0
375 00046093 92 51A

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 14920 | 150857 | protein | 100.0
375 00006621 40 8 | coding
CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 16321 | 164961 | protein | 100.0
375 00023079 41 4| coding

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 17462 | 175104 | protein | 100.0
375 00006648 33 3| coding

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 18529 | 185479 | protein | 100.0
375 00013567 98 9| coding

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 18994 | 191751 | protein | 100.0
375 00035333 14 3| coding

CNVR 21| 975606 | 2085345 | 10.4 | ENSBTAGO000 10501 | 105029 | miRNA | 100.0
375 00039698 89 9

CNVR 21| 3532886 | 3546336 | 2.6 ENSBTAGO000 | 534718 | STXBP6 | Syntaxin binding protein | 35415 | 356559 | protein | 20.0
384 5 6 00021291 6 163 55| coding

CNVR 21| 7080357 | 7089103 | 4.2 ENSBTAGO000 | 784089 | ADSSL1 | Adenylosuccinate 70845 | 708619 | protein | 100.0
392 3 3 00017616 synthase like 1 971 72 | coding

CNVR 21 | 7080357 | 7089103 | 4.2 ENSBTAGO000 | 280991 | AKT1 AKT serine/threonine 70878 | 708955 | protein | 74.1
392 3 3 00017636 kinase 1 138 37 | coding

CNVR 21 | 7080357 | 7089103 | 4.2 ENSBTAGO000 INF2 Inverted formin. FH2 and | 70827 | 708397 | protein | 100.0
392 3 3 00007187 WH2 domain containing 525 32 | coding

CNVR 21| 7080357 | 7089103 | 4.2 ENSBTAGO000 | 617931 | SIVAI SIVA1 apoptosis 70870 | 708744 | protein | 100.0
392 3 3 00017622 inducing factor 027 15 | coding

CNVR 22 | 1505659 | 1511498 | 3.7 ENSBTAGO000 | 531649 | TRAK1 Trafficking kinesin 15084 | 151606 | protein | 40.3
394 0 8 00016076 protein 1 213 69 | coding

CNVR 22| 1799261 | 1801875 (2.9 ENSBTAGO000 | 540474 | LMCDI1 LIM and cysteine rich 17961 | 180182 | protein | 44.9
395 8 7 00005431 domains 1 211 34 | coding
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CNVR 22 | 5059449 | 5065241 | 6.3 ENSBTAGO000 | 515397 | HYALI1 Hyaluronidase 2 50600 | 506017 | protein | 100.0
398 6 2 00000483 489 99 | coding
CNVR 22 | 5059449 | 5065241 | 6.3 ENSBTAGO000 | 281838 | HYAL2 Hyaluronidase 1 50592 | 505974 | protein | 57.7
398 6 2 00000484 324 62 | coding
CNVR 22| 5059449 | 5065241 | 6.3 ENSBTAGO000 | 767939 | I[FRD2 Interferon related 50610 | 506376 | protein | 100.0
398 6 2 00000480 developmental regulator 662 39 | coding
2
CNVR 22| 5059449 | 5065241 | 6.3 ENSBTAGO000 | 616532 | LSMEM2 | Leucine rich single-pass | 50638 | 506408 | protein | 100.0
398 6 2 00000478 membrane protein 2 075 96 | coding
CNVR 22 | 5059449 | 5065241 | 6.3 ENSBTAGO000 NAASO N(alpha)- 50604 | 506054 | protein | 100.0
398 6 2 00038084 acetyltransferase 80. 477 24 | coding
NatH catalytic subunit
CNVR 22 | 5059449 | 5065241 | 6.3 ENSBTAGO000 50608 | 506091 | protein | 100.0
398 6 2 00047200 457 66 | coding
CNVR 23 | 2533565 | 2544212 |23.5 | ENSBTAGO000 | 282535 | BOLA- Bovine major 25351 | 253569 | protein | 100.0
408 9 4 00009656 DQA2 histocompatibility 283 59 | coding
complex
CNVR 23 | 2533565 | 2544212 | 23.5 | ENSBTAGO000 | 282494 | BOLA- Bovine major 25404 | 254116 | protein | 100.0
408 9 4 00038128 DQAS histocompatibility 020 43 | coding
complex
CNVR 23 | 2533565 | 2544212 | 23.5 ENSBTAGO000 | 282495 | BOLA- Bovine major 25375 | 253886 | protein | 100.0
_408 9 4 00021077 DQB histocompatibility 270 20 | coding
complex
CNVR 23 | 2533565 | 2544212 | 23.5 | ENSBTAGO000 25423 | 254245 | protein | 100.0
408 9 4 00003352 551 97 | coding
CNVR 23 | 2533565 | 2544212 | 23.5 | ENSBTAGO000 25426 | 254300 | protein | 100.0
408 9 4 00037605 330 97 | coding
CNVR 2| 1,35E+0 | 1,36E+0 | 13.6 | ENSBTAGO000 | 528048 | ACTLS Actin like 8 13541 | 135422 | protein | 100.0
42 8 8 00006438 8586 028 | coding
CNVR 2| 1,35E+0 | 1,36E+0 | 13.6 | ENSBTAGO000 | 529043 | ARHGEF | Rho guanine nucleotide 13555 | 135672 | protein | 40.4
42 8 8 00000684 10L exchange factor 10 like 7345 091 | coding
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CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 613745 | ARHGDI | Rho GDP dissociation 30720 | 309684 | protein | 100.0

422 00027854 G inhibitor gamma 3 ~coding

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 504357 | AXIN1 Axin 1 31321 | 347325 | protein | 100.0

422 00016577 4 _coding

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 768256 | DECR2 Dienoyl-CoA reductase 2 | 38789 | 395807 | protein | 98.5

422 00026429 7 _coding

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 507493 | FAM234A | Family with sequence 28255 | 290839 | protein | 100.0

422 00016571 similarity 234 member A 4 _coding

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 508216 | MRPL28 | Mitochondrial ribosomal | 36174 | 364295 | protein | 100.0

422 00016581 protein L.28 0 _coding

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 789324 | NME4 NME/NM23 nucleoside | 38346 | 386626 | protein | 100.0

422 00016590 diphosphate kinase 4 8 _coding

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 504356 | PDIA2 Protein disulfide 30984 | 312520 | protein | 100.0

422 00016575 isomerase family A 1 _coding
member 2

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 RF00001 30583 | 305956 | rRNA | 100.0

422 00046883 7

CNVR 25| 271849 | 395688 | 3.1 ENSBTAGO000 | 521040 | RGS11 Regulator of G protein 29232 | 299280 | protein | 100.0

422 00016574 signaling 11 4 _coding

CNVR 25 271849 395688 | 3.1 ENSBTAGO000 | 508215 | TMEMSA | Transmembrane protein 36564 | 374631 | protein | 100.0

422 00016588 8A 6 _coding

CNVR 25| 3712123 | 3718408 | 2.9 ENSBTAGO000 | 507988 | CYP3A4 | Cytochrome P450. 37125 | 371751 | protein | 100.0

428 4 9 00047379 subfamily IIIA. 929 62 | coding
polypeptide 4

CNVR 26 | 2363311 | 2372280 | 5.2 ENSBTAGO000 | 112444 | CYP17A1 | Cytochrome P450 23694 | 237004 | protein | 100.0

438 3 3 00014335 495 Family 17 Subfamily A 362 04 | coding
Member 1

CNVR 26 | 2363311 | 2372280 | 5.2 ENSBTAGO000 WBPIL WW domain binding 23674 | 236848 | protein | 100.0

438 3 3 00014336 protein 1-like 348 08 | coding

CNVR 26 | 2438225 | 2456374 |23 ENSBTAGO000 | 510334 | NEURL1 | Neuralized E3 ubiquitin | 24330 | 244031 | protein | 28.9

439 6 2 00003741 protein ligase 1 861 59| coding
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CNVR 26 | 2438225 | 2456374 |23 ENSBTAGO000 SH3PXD2 | SH3 and PX domains 2A | 24413 | 244696 | protein | 100.0
439 6 2 00044153 A 186 53 | coding

CNVR 3| 1195976 | 1212407 | 2.3 ENSBTAGO000 | 781011 | CD1A T-cell surface 11993 | 119970 | protein | 100.0
45 2 2 00038263 glycoprotein CD1a-like 523 24 | coding

CNVR 3| 1195976 | 1212407 | 2.3 ENSBTAGO000 | 516046 | CD1D CDID antigen. d 12109 | 121132 | protein | 100.0
45 2 2 00039993 polypeptide 821 34 | coding

CNVR 28 | 1598731 | 1689914 | 6.0 ENSBTAGO000 16811 | 176482 | protein | 10.5
452 00048153 16 8 | coding

CNVR 29 | 2771108 | 2784416 | 3.7 ENSBTAGO000 | 516940 | LOC5169 | Olfactory receptor 27716 | 277184 | protein | 100.0
466 0 8 00046665 40 012 56 | coding

CNVR 29 | 2771108 | 2784416 | 3.7 ENSBTAGO000 | 787625 | LOC7876 | Olfactory receptor 27770 | 277717 | protein | 100.0
466 0 8 00037623 25 Olr1242-like 678 21 | coding

CNVR 29 | 2771108 | 2784416 | 3.7 ENSBTAGO000 | 510984 | LOC5109 | Olfactory receptor 27786 | 277877 | protein | 100.0
466 0 8 00040250 84 854 86 | coding

CNVR 29 | 2771108 | 2784416 | 3.7 ENSBTAGO000 | 112445 | LOC7876 | Olfactory receptor 27820 | 278214 | protein | 100.0
466 0 8 00035631 551 | 94 502 34 | coding

CNVR 29| 3834116 | 3979611 | 28.2 ENSBTAGO000 | 518205 | MGC1574 | Pregnancy-associated 39731 | 397406 | protein | 100.0
469 3 0 00037784 05 glycoproteins 524 47 | coding

CNVR 29| 3834116 | 3979611 | 28.2 ENSBTAGO000 | 517463 | MGC1574 | Pregnancy-associated 39457 | 394666 | protein | 100.0
469 3 0 00047892 08 glycoproteins 513 95| coding

CNVR 29 | 3834116 | 3979611 | 28.2 ENSBTAGO000 | 281964 | PAGI1 Pregnancy-associated 39180 | 391896 | protein | 100.0
469 3 0 00037908 glycoproteins 301 26 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 337909 | PAGIS5 Pregnancy-associated 38659 | 386685 | protein | 100.0
469 3 0 00048133 glycoproteins 682 43 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 337910 | PAG16 Pregnancy-associated 38951 | 389613 | protein | 100.0
469 3 0 00039970 glycoproteins 945 04 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 337912 | PAG17 Pregnancy-associated 39626 | 396357 | protein | 100.0
469 3 0 00026016 glycoproteins 771 92 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 337911 | PAGI8 Pregnancy-associated 38428 | 384371 | protein | 100.0
469 3 0 00039036 glycoproteins 102 06 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 337913 | PAGI19 Pregnancy-associated 39261 | 392700 | protein | 100.0
469 3 0 00046398 glycoproteins 026 24 | coding
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CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 337914 | PAG20 Pregnancy-associated 39004 | 390131 | protein | 100.0
469 3 0 00036172 glycoproteins 039 65 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 ENSBTAGO000 | 337915 | PAG21 Pregnancy-associated 39049 | 390590 | protein | 100.0
469 3 0 00040340 glycoproteins 999 75| coding
CNVR 29 | 3834116 | 3979611 | 28.2 ENSBTAGO000 | 337898 | PAG4 Pregnancy-associated 38793 | 388029 | protein | 100.0
469 3 0 00036277 glycoproteins 756 22 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 ENSBTAGO000 | 337899 | PAGS Pregnancy-associated 38363 | 383722 | protein | 100.0
469 3 0 00046127 glycoproteins 514 67 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 ENSBTAGO000 | 337901 | PAG7 Pregnancy-associated 38518 | 386246 | protein | 100.0
469 3 0 00047141 glycoproteins 914 02 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 504812 38398 | 384078 | protein | 100.0
469 3 0 00047145 957 42 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 38567 | 385718 | protein | 100.0
469 3 0 00007849 091 82 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 38594 | 386004 | protein | 100.0
469 3 0 00045670 536 71 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 38727 | 387349 | protein | 100.0
469 3 0 00046038 387 69 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 38838 | 388446 | protein | 100.0
469 3 0 00040140 947 41 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 38880 | 388925 | protein | 100.0
469 3 0 00046497 449 85 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 337908 38920 | 389291 | protein | 100.0
469 3 0 00047989 418 07 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 38966 | 389735 | protein | 100.0
469 3 0 00039045 855 20 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39110 | 391153 | protein | 100.0
469 3 0 00047758 430 94 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39223 | 392265 | protein | 100.0
469 3 0 00048202 563 28 | coding
CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39326 | 393972 | protein | 100.0
469 3 0 00047419 703 41 | coding




152

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39345 | 393551 | protein | 100.0
469 3 0 00034244 959 36 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39390 | 393972 | protein | 100.0
469 3 0 00048073 100 41 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 | 614287 39541 | 395509 | protein | 100.0
469 3 0 00035736 478 43 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39594 | 396057 | protein | 100.0
469 3 0 00038918 293 10 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39662 | 396697 | protein | 100.0
469 3 0 00046085 643 51 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39705 | 397088 | protein | 100.0
469 3 0 00046686 826 01 | coding

CNVR 29 | 3834116 | 3979611 | 28.2 | ENSBTAGO000 39784 | 397908 | protein | 100.0
469 3 0 00038506 352 80 | coding

CNVR 29 | 4243794 | 4256760 | 13.1 ENSBTAGO000 42445 | 424519 | protein | 100.0
472 4 1 00037645 012 69 | coding

CNVR 29 | 4243794 | 4256760 | 13.1 ENSBTAGO000 | 618367 42478 | 424953 | protein | 100.0
472 4 1 00011019 123 03 | coding

CNVR 4| 1,06E+0 | 1,06E+0 | 1.3 ENSBTAGO000 | 615201 | CLEC5A | C-type lectin domain 10605 | 106070 | protein | 100.0
80 8 8 00020453 family 5. member A 9820 381 | coding

CNVR 4| 1,06E+0 | 1,06E+0 | 1.3 ENSBTAGO000 | 100336 | MGAM Maltase-glucoamylase 10612 | 106206 | protein | 22.7
80 8 8 00046152 421 3753 190 | coding

CNVR 4| 1,06E+0 | 1,06E+0 | 1.3 ENSBTAGO000 | 787789 | TAS2R38 | Taste 2 receptor member | 10610 | 106104 | protein | 100.0
80 8 8 00024065 38 3110 018 | coding

CNVR 4| 1,06E+0 | 1,06E+0 | 1.3 ENSBTAGO000 | 519161 10605 | 106051 | protein | 100.0
80 8 8 00003664 0918 862 | coding

CNVR 4| 1,14E+0 | 1,14E+0 | 24.3 | ENSBTAGO000 | 510751 | GIMAP4 | GTPase IMAP 11386 | 113874 | protein | 100.0
82 8 8 00046257 family member 4 6800 303 | coding

CNVR 4| 1,14E+0 | 1,14E+0 | 243 | ENSBTAGO000 | 614871 | GIMAP7 | GTPase IMAP 11372 | 113729 | protein | 100.0
82 8 8 00009850 family member 7 0919 756 | coding

CNVR 4| 1,14E+0 | 1,14E+0 | 243 | ENSBTAGO000 | 510988 | GIMAP7 | GTPase IMAP 11391 | 113941 | protein | 100.0
82 8 8 00030940 family member 7 0742 457 | coding
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CNVR 1,14E+0 | 1,14E+0 | 24.3 ENSBTAGO000 | 530031 | GIMAP7 | GTPase IMAP 11378 | 113781 | protein | 100.0
82 8 8 00001198 family member 7 0811 704 | coding

CNVR 1,14E+0 | 1,14E+0 | 24.3 ENSBTAGO000 | 531516 | GIMAP8 | GTPase IMAP 11367 | 113697 | protein | 100.0
82 8 8 00014402 family member 8 5460 512 | coding

CNVR 1,14E+0 | 1,14E+0 | 24.3 ENSBTAGO000 | 511617 11376 | 113768 | protein | 100.0
82 8 8 00039588 3391 447 | coding

CNVR 1,14E+0 | 1,14E+0 | 24.3 ENSBTAGO000 11392 | 113930 | pseudo | 100.0
82 8 8 00011240 9347 227 | gene

CNVR 1,14E+0 | 1,14E+0 | 24.3 ENSBTAGO000 | 512867 11395 | 113959 | protein | 100.0
82 8 8 00040331 2126 951 | coding

CNVR 1,14E+0 | 1,14E+0 | 24.3 ENSBTAGO000 | 768255 11403 | 114038 | protein | 100.0
82 8 8 00039928 2643 805 | coding

CNVR 1,01E+0 | 1,01E+0 | 2.3 ENSBTAGO000 | 509972 | LOC6175 | C-type lectin domain 10057 | 100588 | protein | 100.0
99 8 8 00006851 65 family 2 member D11 0907 613 | coding

CNVR 1,01E+0 | 1,01E+0 | 2.3 ENSBTAGO000 | 784451 | LOC7844 | C-type lectin domain 10062 | 100641 | protein | 100.0
99 8 8 00012026 51 family 2 member H 3083 927 | coding
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S6_Table
GO | | GO_term P- CNV Start | End | Ensembl_g | Entre | External_g | Gene | Gene | Gene_b
D value | R_ID ene_id zgen | ene_name | _star | _end | iotype
e t
GO0:00 | L-ornithine transmembrane transporter 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5258 6184 | 6185 | protein
00064 | activity 6548 R_34 8038 | 9947 | 000015987 20 9212 | 5551 | _coding
3
GO0:00 | L-ornithine transmembrane transporter 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5145 6171 | 6171 | protein
00064 | activity 6548 R_34 8038 | 9947 | 000009364 52 4020 | 9354 | _coding
3
GO0:00 | L-ornithine transmembrane transporter 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6168 | 6168 | protein
00064 | activity 6548 R_34 8038 | 9947 | 000002290 0432 | 6814 | _coding
3
GO0:00 | L-ornithine transmembrane transporter 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6183 | 6183 | protein
00064 | activity 6548 R_34 8038 | 9947 | 000013345 2253 | 5027 | _coding
3
GO0:00 | antigen processing and presentation of 0.003 | CNV 2533 | 2544 | ENSBTAGOO | NA 2542 | 2543 | protein
02504 | peptide or polysaccharide antigen via MHC 6548 R_40 5659 | 2124 | 000037605 6330 | 0097 | _coding
class Il 8
GO0:00 | antigen processing and presentation of 0.003 | CNV 2533 | 2544 | ENSBTAGOO | 2824 | BOLA- 2540 | 2541 | protein
02504 | peptide or polysaccharide antigen via MHC 6548 R_40 5659 | 2124 | 000038128 94 | DQAS 4020 | 1643 | _coding
class Il 8
GO0:00 | antigen processing and presentation of 0.003 | CNV 2533 | 2544 | ENSBTAGOO | 2824 | BOLA-DQB | 2537 | 2538 | protein
02504 | peptide or polysaccharide antigen via MHC 6548 R_40 5659 | 2124 | 000021077 95 5270 | 8620 | coding
class Il 8
GO0:00 | antigen processing and presentation of 0.003 | CNV 2533 | 2544 | ENSBTAGOO | 2825 | BOLA- 2535 | 2535 | protein
02504 | peptide or polysaccharide antigen via MHC 6548 R_40 5659 | 2124 | 000009656 35 | DQA2 1283 | 6959 | _coding
class Il 8
GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG5S 3836 | 3837 | protein
04190 16 R_46 1163 | 6110 | 000046127 99 3514 | 2267 | _coding
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GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG18 3842 | 3843 | protein

04190 16 R_46 1163 | 6110 | 000039036 11 8102 | 7106 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG7 3851 | 3862 | protein

04190 16 R_46 1163 | 6110 | 000047141 01 8914 | 4602 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3856 | 3857 | protein

04190 16 R_46 1163 | 6110 | 000007849 7091 | 1882 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 5048 3839 | 3840 | protein

04190 16 R_46 1163 | 6110 | 000047145 12 8957 | 7842 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3888 | 3889 | protein

04190 16 R_46 1163 | 6110 | 000046497 0449 | 2585 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 3892 | 3892 | protein

04190 16 R_46 1163 | 6110 | 000047989 08 0418 | 9107 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG16 3895 | 3896 | protein

04190 16 R_46 1163 | 6110 | 000039970 10 1945 | 1304 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3896 | 3897 | protein

04190 16 R_46 1163 | 6110 | 000039045 6855 | 3520 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG20 3900 | 3901 | protein

04190 16 R_46 1163 | 6110 | 000036172 14 4039 | 3165 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG21 3904 | 3905 | protein

04190 16 R_46 1163 | 6110 | 000040340 15 9999 | 9075 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3911 | 3911 | protein

04190 16 R_46 1163 | 6110 | 000047758 0430 | 5394 | _coding
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GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 2819 | PAG1 3918 | 3918 | protein

04190 16 R_46 1163 | 6110 | 000037908 64 0301 | 9626 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3859 | 3860 | protein

04190 16 R_46 1163 | 6110 | 000045670 4536 | 0471 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG15 3865 | 3866 | protein

04190 16 R_46 1163 | 6110 | 000048133 09 9682 | 8543 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3872 | 3873 | protein

04190 16 R_46 1163 | 6110 | 000046038 7387 | 4969 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG4 3879 | 3880 | protein

04190 16 R_46 1163 | 6110 | 000036277 98 3756 | 2922 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3883 | 3884 | protein

04190 16 R_46 1163 | 6110 | 000040140 8947 | 4641 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 5174 | MGC1574 3945 | 3946 | protein

04190 16 R_46 1163 | 6110 | 000047892 63 | 08 7513 | 6695 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 6142 3954 | 3955 | protein

04190 16 R_46 1163 | 6110 | 000035736 87 1478 | 0943 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3959 | 3960 | protein

04190 16 R_46 1163 | 6110 | 000038918 4293 | 5710 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG17 3962 | 3963 | protein

04190 16 R_46 1163 | 6110 | 000026016 12 6771 | 5792 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3966 | 3966 | protein

04190 16 R_46 1163 | 6110 | 000046085 2643 | 9751 | _coding




157

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3970 | 3970 | protein

04190 16 R_46 1163 | 6110 | 000046686 5826 | 8801 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 5182 | MGC1574 3973 | 3974 | protein

04190 16 R_46 1163 | 6110 | 000037784 05| 05 1524 | 0647 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3978 | 3979 | protein

04190 16 R_46 1163 | 6110 | 000038506 4352 | 0880 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3922 | 3922 | protein

04190 16 R_46 1163 | 6110 | 000048202 3563 | 6528 | _coding
9

GO0:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG19 3926 | 3927 | protein

04190 16 R_46 1163 | 6110 | 000046398 13 1026 | 0024 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3932 | 3939 | protein

04190 16 R_46 1163 | 6110 | 000047419 6703 | 7241 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3934 | 3935 | protein

04190 16 R_46 1163 | 6110 | 000034244 5959 | 5136 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3939 | 3939 | protein

04190 16 R_46 1163 | 6110 | 000048073 0100 | 7241 | _coding
9

GO:00 | aspartic-type endopeptidase activity 1.06E- | CNV 4243 | 4256 | ENSBTAGOO | NA 4244 | 4245 | protein

04190 16 R_47 7944 | 7601 | 000037645 5012 | 1969 | _coding
2

GO:00 | G-protein coupled receptor activity 0.010 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein

04930 87392 | R_12 091 | 398 | 000047589 832 | 051 | _coding
6 0

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein

04930 87392 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
6 7
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GO:00 | G-protein coupled receptor activity 0.010 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein

04930 87392 | R_20 1 77 | 000038257 4 5| _coding
6 0

GO:00 | G-protein coupled receptor activity 0.010 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein

04930 87392 | R_27 7 76 | 000048221 71 85 | _coding
6 2

GO:00 | G-protein coupled receptor activity 0.010 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein

04930 87392 | R_27 7 76 | 000040008 64 84 13 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein

04930 87392 | R_27 7 76 | 000045558 8 25 81 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein

04930 87392 | R_27 7 76 | 000046228 45 53 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

04930 87392 | R_27 7 76 | 000038319 95 69 01 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

04930 87392 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | _coding
6 0

GO:00 | G-protein coupled receptor activity 0.010 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

04930 87392 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | _coding
6 0

GO:00 | G-protein coupled receptor activity 0.010 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

04930 87392 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
6 0

GO:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

04930 87392 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

04930 87392 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
6 2
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GO:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

04930 87392 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
6 2

GO:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

04930 87392 | R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
6 2

GO:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

04930 87392 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

04930 87392 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

04930 87392 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

04930 87392 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
6 2

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

04930 87392 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
6 2

GO:00 | G-protein coupled receptor activity 0.010 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

04930 87392 | R_29 4750 | 4613 | 000048141 3396 | 5009 | _coding
6 2

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

04930 87392 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

04930 87392 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

04930 87392 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | _coding
6 3
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GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

04930 87392 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

04930 87392 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

04930 87392 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

04930 87392 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

04930 87392 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

04930 87392 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

04930 87392 | R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

04930 87392 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

04930 87392 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

04930 87392 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

04930 87392 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
6 3
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GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

04930 87392 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

04930 87392 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

04930 87392 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

04930 87392 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

04930 87392 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

04930 87392 | R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

04930 87392 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

04930 87392 | R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

04930 87392 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

04930 87392 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | ORS8I2 8025 | 8025 | protein

04930 87392 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
6 3
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GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

04930 87392 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

04930 87392 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

04930 87392 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

04930 87392 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

04930 87392 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

04930 87392 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
6 3

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

04930 87392 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
6 3

GO:00 | G-protein coupled receptor activity 0.010 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

04930 87392 | R_29 4 01 | 000039944 42 97 32 | _coding
6 6

GO:00 | G-protein coupled receptor activity 0.010 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

04930 87392 | R_29 4 01 | 000035659 93 00 35| _coding
6 6

GO:00 | G-protein coupled receptor activity 0.010 | CNV 2407 | 4983 | ENSBTAGOO | NA 4157 | 4166 | protein

04930 87392 | R_29 4 01 | 000047603 81 14 | _coding
6 6

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

04930 87392 | R_29 4 01 | 000015517 82 16 83 | _coding
6 6
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GO:00 | G-protein coupled receptor activity 0.010 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein

04930 87392 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
6 6

GO:00 | G-protein coupled receptor activity 0.010 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein

04930 87392 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
6 6

GO:00 | G-protein coupled receptor activity 0.010 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein

04930 87392 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
6 6

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein

04930 87392 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
6 6

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 1,06 | 1,06 | ENSBTAGOO | 7877 | TAS2R38 1,06E | 1,06 | protein

04930 87392 | R_80 E+08 | E+08 | 000024065 89 +08 | E+08 | _coding
6

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein

04930 87392 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | _coding
6

GO0:00 | G-protein coupled receptor activity 0.010 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein

04930 87392 | R_37 06 | 345 | 000013567 998 | 799 | _coding
6 5

GO0:00 | olfactory receptor activity 0.001 | CNV 1694 | 1472 | ENSBTAGOO | NA 6969 | 7112 | protein

04984 05487 | R_1 7 31 | 000039257 5 1| _coding
2

GO0:00 | olfactory receptor activity 0.001 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein

04984 05487 | R_12 091 | 398 | 000047589 832 | 051 | _coding
2 0

GO0:00 | olfactory receptor activity 0.001 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein

04984 05487 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
2 7

GO0:00 | olfactory receptor activity 0.001 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein

04984 05487 | R_20 1 77 | 000038257 4 5 | _coding
2 0
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GO:00 | olfactory receptor activity 0.001 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein

04984 05487 | R_27 7 76 | 000048221 71 85 | _coding
2 2

GO:00 | olfactory receptor activity 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein

04984 05487 | R_27 7 76 | 000040008 64 84 13 | _coding
2 2

GO:00 | olfactory receptor activity 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein

04984 05487 | R_27 7 76 | 000045558 8 25 81 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein

04984 05487 | R_27 7 76 | 000046228 45 53 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

04984 05487 | R_27 7 76 | 000038319 95 69 01 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

04984 05487 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | _coding
2 0

GO0:00 | olfactory receptor activity 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

04984 05487 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | _coding
2 0

GO0:00 | olfactory receptor activity 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

04984 05487 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
2 0

GO0:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

04984 05487 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

04984 05487 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

04984 05487 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
2 2
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GO:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

04984 05487 | R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
2 2

GO:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

04984 05487 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
2 2

GO:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

04984 05487 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

04984 05487 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

04984 05487 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

04984 05487 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

04984 05487 | R_29 4750 | 4613 | 000048141 3396 | 5009 | _coding
2 2

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

04984 05487 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

04984 05487 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

04984 05487 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

04984 05487 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
2 3




166

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

04984 05487 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
2 3

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

04984 05487 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
2 3

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

04984 05487 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

04984 05487 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

04984 05487 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

04984 05487 | R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

04984 05487 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

04984 05487 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

04984 05487 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

04984 05487 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

04984 05487 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
2 3




167

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

04984 05487 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
2 3

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8033 | 8033 | protein

04984 05487 | R_29 4337 | 1105 | 000037878 8056 | 8526 | _coding
2 3

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

04984 05487 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

04984 05487 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

04984 05487 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

04984 05487 | R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

04984 05487 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

04984 05487 | R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

04984 05487 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

04984 05487 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | ORS8I2 8025 | 8025 | protein

04984 05487 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
2 3
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GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

04984 05487 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
2 3

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

04984 05487 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | _coding
2 3

GO:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

04984 05487 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

04984 05487 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

04984 05487 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

04984 05487 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

04984 05487 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
2 3

GO0:00 | olfactory receptor activity 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

04984 05487 | R_29 4 01 | 000039944 42 97 32 | _coding
2 6

GO0:00 | olfactory receptor activity 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

04984 05487 | R_29 4 01 | 000035659 93 00 35| _coding
2 6

GO0:00 | olfactory receptor activity 0.001 | CNV 2407 | 4983 | ENSBTAGOO | NA 4157 | 4166 | protein

04984 05487 | R_29 4 01 | 000047603 81 14 | _coding
2 6

GO0:00 | olfactory receptor activity 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

04984 05487 | R_29 4 01 | 000015517 82 16 83 | _coding
2 6
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GO0:00 | olfactory receptor activity 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein
04984 05487 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
2 6
GO0:00 | olfactory receptor activity 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein
04984 05487 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
2 6
GO:00 | olfactory receptor activity 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein
04984 05487 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
2 6
GO0:00 | olfactory receptor activity 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein
04984 05487 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
2 6
GO0:00 | olfactory receptor activity 0.001 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein
04984 05487 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | _coding
2
GO0:00 | olfactory receptor activity 0.001 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein
04984 05487 | R_37 06 | 345 | 000013567 998 | 799 | _coding
2 5
GO0:00 | odorant binding 3.67E- | CNV 1694 | 1472 | ENSBTAGOO | NA 6969 | 7112 | protein
05549 14 R_1 7 31 | 000039257 5 1| _coding
GO0:00 | odorant binding 3.67E- | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein
05549 14 R_27 7 76 | 000045558 8 25 81 | _coding
2
GO:00 | odorant binding 3.67E- | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein
05549 14 R_27 7 76 | 000046228 45 53 | _coding
2
GO:00 | odorant binding 3.67E- | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein
05549 14 R_27 7 76 | 000038319 95 69 01 | _coding
2
GO:00 | odorant binding 3.67E- | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein
05549 14 R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
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GO:00 | odorant binding 3.67E- | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

05549 14 R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
2

GO:00 | odorant binding 3.67E- | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

05549 14 R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
2

GO:00 | odorant binding 3.67E- | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

05549 14 R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
2

GO0:00 | odorant binding 3.67E- | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

05549 14 R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
2

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

05549 14 R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
3

GO0:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

05549 14 R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

05549 14 R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

05549 14 R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

05549 14 R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

05549 14 R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

05549 14 R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
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GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

05549 14 R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

05549 14 R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

05549 14 R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

05549 14 R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
3

GO0:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

05549 14 R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
3

GO0:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

05549 14 R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
3

GO0:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

05549 14 R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | NA 8033 | 8033 | protein

05549 14 R_29 4337 | 1105 | 000037878 8056 | 8526 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

05549 14 R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

05549 14 R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

05549 14 R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
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GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

05549 14 R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

05549 14 R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

05549 14 R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
3

GO0:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

05549 14 R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

05549 14 R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
3

GO0:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | ORS8I2 8025 | 8025 | protein

05549 14 R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
3

GO0:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

05549 14 R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

05549 14 R_29 4337 | 1105 | 000046710 8 2821 | 3741 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

05549 14 R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

05549 14 R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

05549 14 R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
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GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

05549 14 R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

05549 14 R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
3

GO:00 | odorant binding 3.67E- | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

05549 14 R_29 4 01 | 000039944 42 97 32 | _coding
6

GO:00 | odorant binding 3.67E- | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

05549 14 R_29 4 01 | 000035659 93 00 35 | _coding
6

GO0:00 | odorant binding 3.67E- | CNV 2407 | 4983 | ENSBTAGOO | NA 4157 | 4166 | protein

05549 14 R_29 4 01 | 000047603 81 14 | _coding
6

GO0:00 | odorant binding 3.67E- | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

05549 14 R_29 4 01 | 000015517 82 16 83 | _coding
6

GO0:00 | odorant binding 3.67E- | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein

05549 14 R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
6

GO:00 | odorant binding 3.67E- | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein

05549 14 R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
6

GO:00 | odorant binding 3.67E- | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein

05549 14 R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
6

GO:00 | odorant binding 3.67E- | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein

05549 14 R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
6

GO:00 | odorant binding 3.67E- | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein

05549 14 R_37 06 | 345 | 000013567 998 | 799 | _coding
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GO:00 | proteolysis 4.99E- | CNV 1,04 | 1,04 | ENSBTAGOO | 7678 | PMPCA 1,04E | 1,04 | protein

06508 13 R_21 E+08 | E+08 | 000001353 47 +08 | E+08 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3044 | 3048 | ENSBTAGOO | 5229 | USP2 3046 | 3048 | protein

06508 13 R_28 6720 | 9674 | 000009749 80 4926 | 7308 | _coding
0

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG5 3836 | 3837 | protein

06508 13 R_46 1163 | 6110 | 000046127 99 3514 | 2267 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG18 3842 | 3843 | protein

06508 13 R_46 1163 | 6110 | 000039036 11 8102 | 7106 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG7 3851 | 3862 | protein

06508 13 R_46 1163 | 6110 | 000047141 01 8914 | 4602 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3856 | 3857 | protein

06508 13 R_46 1163 | 6110 | 000007849 7091 | 1882 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 5048 3839 | 3840 | protein

06508 13 R_46 1163 | 6110 | 000047145 12 8957 | 7842 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3888 | 3889 | protein

06508 13 R_46 1163 | 6110 | 000046497 0449 | 2585 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 3892 | 3892 | protein

06508 13 R_46 1163 | 6110 | 000047989 08 0418 | 9107 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG16 3895 | 3896 | protein

06508 13 R_46 1163 | 6110 | 000039970 10 1945 | 1304 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3896 | 3897 | protein

06508 13 R_46 1163 | 6110 | 000039045 6855 | 3520 | _coding
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GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG20 3900 | 3901 | protein

06508 13 R_46 1163 | 6110 | 000036172 14 4039 | 3165 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG21 3904 | 3905 | protein

06508 13 R_46 1163 | 6110 | 000040340 15 9999 | 9075 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3911 | 3911 | protein

06508 13 R_46 1163 | 6110 | 000047758 0430 | 5394 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 2819 | PAG1 3918 | 3918 | protein

06508 13 R_46 1163 | 6110 | 000037908 64 0301 | 9626 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3859 | 3860 | protein

06508 13 R_46 1163 | 6110 | 000045670 4536 | 0471 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG15 3865 | 3866 | protein

06508 13 R_46 1163 | 6110 | 000048133 09 9682 | 8543 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3872 | 3873 | protein

06508 13 R_46 1163 | 6110 | 000046038 7387 | 4969 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG4 3879 | 3880 | protein

06508 13 R_46 1163 | 6110 | 000036277 98 3756 | 2922 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3883 | 3884 | protein

06508 13 R_46 1163 | 6110 | 000040140 8947 | 4641 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 5174 | MGC1574 3945 | 3946 | protein

06508 13 R_46 1163 | 6110 | 000047892 63 | 08 7513 | 6695 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 6142 3954 | 3955 | protein

06508 13 R_46 1163 | 6110 | 000035736 87 1478 | 0943 | _coding
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GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3959 | 3960 | protein

06508 13 R_46 1163 | 6110 | 000038918 4293 | 5710 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG17 3962 | 3963 | protein

06508 13 R_46 1163 | 6110 | 000026016 12 6771 | 5792 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3966 | 3966 | protein

06508 13 R_46 1163 | 6110 | 000046085 2643 | 9751 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3970 | 3970 | protein

06508 13 R_46 1163 | 6110 | 000046686 5826 | 8801 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 5182 | MGC1574 3973 | 3974 | protein

06508 13 R_46 1163 | 6110 | 000037784 05| 05 1524 | 0647 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3978 | 3979 | protein

06508 13 R_46 1163 | 6110 | 000038506 4352 | 0880 | _coding
9

GO0:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3922 | 3922 | protein

06508 13 R_46 1163 | 6110 | 000048202 3563 | 6528 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG19 3926 | 3927 | protein

06508 13 R_46 1163 | 6110 | 000046398 13 1026 | 0024 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3932 | 3939 | protein

06508 13 R_46 1163 | 6110 | 000047419 6703 | 7241 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3934 | 3935 | protein

06508 13 R_46 1163 | 6110 | 000034244 5959 | 5136 | _coding
9

GO:00 | proteolysis 4.99E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3939 | 3939 | protein

06508 13 R_46 1163 | 6110 | 000048073 0100 | 7241 | _coding
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GO:00 | proteolysis 4.99E- | CNV 4243 | 4256 | ENSBTAGOO | NA 4244 | 4245 | protein
06508 13 R_47 7944 | 7601 | 000037645 5012 | 1969 | _coding
2
GO:00 | signal transduction 0.002 | CNV 1694 | 1472 | ENSBTAGOO | NA 6969 | 7112 | protein
07165 50533 | R_1 7 31 | 000039257 5 1 | _coding
4
GO0:00 | signal transduction 0.002 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein
07165 50533 | R_12 091 | 398 | 000047589 832 | 051 | _coding
4 0
GO0:00 | signal transduction 0.002 | CNV 7798 | 7941 | ENSBTAGOO | 1,01E | HSH2D 7886 | 7894 | protein
07165 50533 | R_12 579 | 613 | 000038154 +08 059 | 496 | _coding
4 1
GO0:00 | signal transduction 0.002 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein
07165 50533 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
4 7
GO0:00 | signal transduction 0.002 | CNV 2224 | 2241 | ENSBTAGOO | 6183 | GNG7 2220 | 2233 | protein
07165 50533 | R_13 3143 | 8258 | 000007644 99 0650 | 8566 | _coding
4 0
GO0:00 | signal transduction 0.002 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein
07165 50533 | R_20 1 77 | 000038257 4 5| _coding
4 0
GO:00 | signal transduction 0.002 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein
07165 50533 | R_27 7 76 | 000048221 71 85 | _coding
4 2
GO:00 | signal transduction 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein
07165 50533 | R_27 7 76 | 000040008 64 84 13 | _coding
4 2
GO:00 | signal transduction 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein
07165 50533 | R_27 7 76 | 000045558 8 25 81 | _coding
4 2
GO0:00 | signal transduction 0.002 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein
07165 50533 | R_27 7 76 | 000046228 45 53 | _coding
4 2




178

GO0:00 | signal transduction 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

07165 50533 | R_27 7 76 | 000038319 95 69 01 | _coding
4 2

GO:00 | signal transduction 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

07165 50533 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | _coding
4 0

GO:00 | signal transduction 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

07165 50533 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | _coding
4 0

GO0:00 | signal transduction 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

07165 50533 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
4 0

GO0:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

07165 50533 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | _coding
4 2

GO0:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

07165 50533 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
4 2

GO0:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

07165 50533 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
4 2

GO:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

07165 50533 | R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
4 2

GO:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

07165 50533 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
4 2

GO:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

07165 50533 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | _coding
4 2

GO:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

07165 50533 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
4 2
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GO:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

07165 50533 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
4 2

GO:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

07165 50533 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
4 2

GO:00 | signal transduction 0.002 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

07165 50533 | R_29 4750 | 4613 | 000048141 3396 | 5009 | _coding
4 2

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

07165 50533 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

07165 50533 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

07165 50533 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

07165 50533 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

07165 50533 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

07165 50533 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

07165 50533 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

07165 50533 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
4 3
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GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

07165 50533 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

07165 50533 | R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

07165 50533 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

07165 50533 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

07165 50533 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

07165 50533 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

07165 50533 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

07165 50533 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8033 | 8033 | protein

07165 50533 | R_29 4337 | 1105 | 000037878 8056 | 8526 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

07165 50533 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

07165 50533 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
4 3
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GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

07165 50533 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

07165 50533 | R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

07165 50533 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

07165 50533 | R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

07165 50533 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

07165 50533 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | ORS8I2 8025 | 8025 | protein

07165 50533 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

07165 50533 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

07165 50533 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

07165 50533 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

07165 50533 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
4 3
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GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

07165 50533 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
4 3

GO:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

07165 50533 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

07165 50533 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
4 3

GO0:00 | signal transduction 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

07165 50533 | R_29 4 01 | 000039944 42 97 32 | _coding
4 6

GO0:00 | signal transduction 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

07165 50533 | R_29 4 01 | 000035659 93 00 35| _coding
4 6

GO0:00 | signal transduction 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

07165 50533 | R_29 4 01 | 000015517 82 16 83 | _coding
4 6

GO0:00 | signal transduction 0.002 | CNV 5206 | 5211 | ENSBTAGOO | 2812 | GNB1 5210 | 5218 | protein

07165 50533 | R_30 8803 | 5458 | 000000215 01 6960 | 4132 | _coding
4 7

GO:00 | signal transduction 0.002 | CNV 4120 | 4124 | ENSBTAGOO | 5342 | RARA 4121 | 4124 | protein

07165 50533 | R_35 0141 | 5524 | 000012500 80 0900 | 9293 | _coding
4 7

GO:00 | signal transduction 0.002 | CNV 2718 | 3956 | ENSBTAGOO | 5043 | AXIN1 3132 | 3473 | protein

07165 50533 | R_42 49 88 | 000016577 57 14 25| _coding
4 2

GO:00 | signal transduction 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein

07165 50533 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
4 6

GO:00 | signal transduction 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein

07165 50533 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
4 6
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GO0:00 | signal transduction 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein

07165 50533 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
4 6

GO0:00 | signal transduction 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein

07165 50533 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
4 6

GO:00 | signal transduction 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 7877 | TAS2R38 1,06E | 1,06 | protein

07165 50533 | R_80 E+08 | E+08 | 000024065 89 +08 | E+08 | coding
4

GO0:00 | signal transduction 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein

07165 50533 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | coding
4

GO0:00 | signal transduction 0.002 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein

07165 50533 | R_37 06 | 345 | 000013567 998 | 799 | _coding
4 5

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 1694 | 1472 | ENSBTAGOO | NA 6969 | 7112 | protein

07186 41210 | R_1 7 31 | 000039257 5 1 | _coding
1

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein

07186 41210 | R_12 091 | 398 | 000047589 832 | 051 | _coding
1 0

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein

07186 41210 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
1 7

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2224 | 2241 | ENSBTAGOO | 6183 | GNG7 2220 | 2233 | protein

07186 41210 | R_13 3143 | 8258 | 000007644 99 0650 | 8566 | _coding
1 0

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein

07186 41210 | R_20 1 77 | 000038257 4 5 | _coding
1 0

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein

07186 41210 | R_27 7 76 | 000048221 71 85 | _coding
1 2
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GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein

07186 41210 | R_27 7 76 | 000040008 64 84 13 | _coding
1 2

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein

07186 41210 | R_27 7 76 | 000045558 8 25 81 | _coding
1 2

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein

07186 41210 | R_27 7 76 | 000046228 45 53 | _coding
1 2

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

07186 41210 | R_27 7 76 | 000038319 95 69 01 | _coding
1 2

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

07186 41210 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | _coding
1 0

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

07186 41210 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | _coding
1 0

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

07186 41210 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
1 0

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

07186 41210 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | _coding
1 2

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

07186 41210 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
1 2

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

07186 41210 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
1 2

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

07186 41210 | R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
1 2
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GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

07186 41210 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
1 2

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

07186 41210 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | _coding
1 2

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

07186 41210 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
1 2

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

07186 41210 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
1 2

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

07186 41210 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
1 2

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

07186 41210 | R_29 4750 | 4613 | 000048141 3396 | 5009 | _coding
1 2

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

07186 41210 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

07186 41210 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

07186 41210 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

07186 41210 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

07186 41210 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
1 3
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GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

07186 41210 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

07186 41210 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

07186 41210 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

07186 41210 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

07186 41210 | R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

07186 41210 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

07186 41210 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

07186 41210 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

07186 41210 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

07186 41210 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

07186 41210 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
1 3
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GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8033 | 8033 | protein

07186 41210 | R_29 4337 | 1105 | 000037878 8056 | 8526 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

07186 41210 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

07186 41210 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

07186 41210 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

07186 41210 | R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

07186 41210 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

07186 41210 | R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

07186 41210 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

07186 41210 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR8I2 8025 | 8025 | protein

07186 41210 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

07186 41210 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
1 3
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GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

07186 41210 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

07186 41210 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
1 3

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

07186 41210 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

07186 41210 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

07186 41210 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

07186 41210 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
1 3

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

07186 41210 | R_29 4 01 | 000039944 42 97 32 | _coding
1 6

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

07186 41210 | R_29 4 01 | 000035659 93 00 35 | _coding
1 6

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2407 | 4983 | ENSBTAGOO | NA 4157 | 4166 | protein

07186 41210 | R_29 4 01 | 000047603 81 14 | _coding
1 6

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

07186 41210 | R_29 4 01 | 000015517 82 16 83 | _coding
1 6

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 5206 | 5211 | ENSBTAGOO | 2812 | GNB1 5210 | 5218 | protein

07186 41210 | R_30 8803 | 5458 | 000000215 01 6960 | 4132 | _coding
1 7
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GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2718 | 3956 | ENSBTAGOO | 5210 | RGS11 2923 | 2992 | protein

07186 41210 | R_42 49 88 | 000016574 40 24 80 | _coding
1 2

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein

07186 41210 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
1 6

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein

07186 41210 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
1 6

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein

07186 41210 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
1 6

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein

07186 41210 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
1 6

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 7877 | TAS2R38 1,06E | 1,06 | protein

07186 41210 | R_80 E+08 | E+08 | 000024065 89 +08 | E+08 | _coding
1

GO0:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein

07186 41210 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | _coding
1

GO:00 | G-protein coupled receptor signaling pathway | 0.002 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein

07186 41210 | R_37 06 | 345 | 000013567 998 | 799 | _coding
1 5

GO0:00 | sensory perception of smell 0.000 | CNV 1694 | 1472 | ENSBTAGOO | NA 6969 | 7112 | protein

07608 74726 | R_1 7 31 | 000039257 5 1 | _coding
9

GO0:00 | sensory perception of smell 0.000 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein

07608 74726 | R_12 091 | 398 | 000047589 832 | 051 | _coding
9 0

GO0:00 | sensory perception of smell 0.000 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein

07608 74726 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
9 7
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GO:00 | sensory perception of smell 0.000 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein

07608 74726 | R_20 1 77 | 000038257 4 5| _coding
9 0

GO:00 | sensory perception of smell 0.000 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein

07608 74726 | R_27 7 76 | 000048221 71 85 | coding
9 2

GO:00 | sensory perception of smell 0.000 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein

07608 74726 | R_27 7 76 | 000040008 64 84 13 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein

07608 74726 | R_27 7 76 | 000045558 8 25 81 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein

07608 74726 | R_27 7 76 | 000046228 45 53 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

07608 74726 | R_27 7 76 | 000038319 95 69 01 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

07608 74726 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | _coding
9 0

GO0:00 | sensory perception of smell 0.000 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

07608 74726 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | _coding
9 0

GO0:00 | sensory perception of smell 0.000 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

07608 74726 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
9 0

GO0:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

07608 74726 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

07608 74726 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
9 2
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GO:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

07608 74726 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
9 2

GO:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

07608 74726 | R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
9 2

GO:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

07608 74726 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

07608 74726 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

07608 74726 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

07608 74726 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

07608 74726 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

07608 74726 | R_29 4750 | 4613 | 000048141 3396 | 5009 | _coding
9 2

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

07608 74726 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

07608 74726 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

07608 74726 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | _coding
9 3
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GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

07608 74726 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
9 3

GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

07608 74726 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
9 3

GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

07608 74726 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

07608 74726 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

07608 74726 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

07608 74726 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

07608 74726 | R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

07608 74726 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

07608 74726 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

07608 74726 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

07608 74726 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
9 3
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GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

07608 74726 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
9 3

GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

07608 74726 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
9 3

GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | NA 8033 | 8033 | protein

07608 74726 | R_29 4337 | 1105 | 000037878 8056 | 8526 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

07608 74726 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

07608 74726 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

07608 74726 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

07608 74726 | R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

07608 74726 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

07608 74726 | R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

07608 74726 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

07608 74726 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
9 3
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GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR8I2 8025 | 8025 | protein

07608 74726 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
9 3

GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

07608 74726 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
9 3

GO:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

07608 74726 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

07608 74726 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

07608 74726 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

07608 74726 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

07608 74726 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

07608 74726 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
9 3

GO0:00 | sensory perception of smell 0.000 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

07608 74726 | R_29 4 01 | 000039944 42 97 32 | _coding
9 6

GO0:00 | sensory perception of smell 0.000 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

07608 74726 | R_29 4 01 | 000035659 93 00 35 | _coding
9 6

GO0:00 | sensory perception of smell 0.000 | CNV 2407 | 4983 | ENSBTAGOO | NA 4157 | 4166 | protein

07608 74726 | R_29 4 01 | 000047603 81 14 | _coding
9 6
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GO:00 | sensory perception of smell 0.000 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein
07608 74726 | R_29 4 01 | 000015517 82 16 83 | _coding
9 6
GO:00 | sensory perception of smell 0.000 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein
07608 74726 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
9 6
GO:00 | sensory perception of smell 0.000 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein
07608 74726 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
9 6
GO0:00 | sensory perception of smell 0.000 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein
07608 74726 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
9 6
GO0:00 | sensory perception of smell 0.000 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein
07608 74726 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
9 6
GO0:00 | sensory perception of smell 0.000 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein
07608 74726 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | _coding
9
GO0:00 | sensory perception of smell 0.000 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein
07608 74726 | R_37 06 | 345 | 000013567 998 | 799 | _coding
9 5
GO:00 | peptidase activity 2.86E- | CNV 1,04 | 1,04 | ENSBTAGOO | 7678 | PMPCA 1,04E | 1,04 | protein
08233 14 R_21 E+08 | E+08 | 000001353 47 +08 | E+08 | coding
9
GO:00 | peptidase activity 2.86E- | CNV 3044 | 3048 | ENSBTAGOO | 5229 | USP2 3046 | 3048 | protein
08233 14 R_28 6720 | 9674 | 000009749 80 4926 | 7308 | _coding
0
GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG5S 3836 | 3837 | protein
08233 14 R_46 1163 | 6110 | 000046127 99 3514 | 2267 | _coding
9
GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG18 3842 | 3843 | protein
08233 14 R_46 1163 | 6110 | 000039036 11 8102 | 7106 | _coding
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GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG7 3851 | 3862 | protein

08233 14 R_46 1163 | 6110 | 000047141 01 8914 | 4602 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 5048 3839 | 3840 | protein

08233 14 R_46 1163 | 6110 | 000047145 12 8957 | 7842 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3888 | 3889 | protein

08233 14 R_46 1163 | 6110 | 000046497 0449 | 2585 | _coding
9

GO0:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 3892 | 3892 | protein

08233 14 R_46 1163 | 6110 | 000047989 08 0418 | 9107 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG16 3895 | 3896 | protein

08233 14 R_46 1163 | 6110 | 000039970 10 1945 | 1304 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3896 | 3897 | protein

08233 14 R_46 1163 | 6110 | 000039045 6855 | 3520 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG20 3900 | 3901 | protein

08233 14 R_46 1163 | 6110 | 000036172 14 4039 | 3165 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG21 3904 | 3905 | protein

08233 14 R_46 1163 | 6110 | 000040340 15 9999 | 9075 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 2819 | PAG1 3918 | 3918 | protein

08233 14 R_46 1163 | 6110 | 000037908 64 0301 | 9626 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG15 3865 | 3866 | protein

08233 14 R_46 1163 | 6110 | 000048133 09 9682 | 8543 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3872 | 3873 | protein

08233 14 R_46 1163 | 6110 | 000046038 7387 | 4969 | _coding
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GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG4 3879 | 3880 | protein

08233 14 R_46 1163 | 6110 | 000036277 98 3756 | 2922 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3883 | 3884 | protein

08233 14 R_46 1163 | 6110 | 000040140 8947 | 4641 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 5174 | MGC1574 3945 | 3946 | protein

08233 14 R_46 1163 | 6110 | 000047892 63 | 08 7513 | 6695 | _coding
9

GO0:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 6142 3954 | 3955 | protein

08233 14 R_46 1163 | 6110 | 000035736 87 1478 | 0943 | _coding
9

GO0:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3959 | 3960 | protein

08233 14 R_46 1163 | 6110 | 000038918 4293 | 5710 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG17 3962 | 3963 | protein

08233 14 R_46 1163 | 6110 | 000026016 12 6771 | 5792 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3966 | 3966 | protein

08233 14 R_46 1163 | 6110 | 000046085 2643 | 9751 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3970 | 3970 | protein

08233 14 R_46 1163 | 6110 | 000046686 5826 | 8801 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 5182 | MGC1574 3973 | 3974 | protein

08233 14 R_46 1163 | 6110 | 000037784 05| 05 1524 | 0647 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3978 | 3979 | protein

08233 14 R_46 1163 | 6110 | 000038506 4352 | 0880 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG19 3926 | 3927 | protein

08233 14 R_46 1163 | 6110 | 000046398 13 1026 | 0024 | _coding
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GO:00 | peptidase activity 2.86E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3939 | 3939 | protein

08233 14 R_46 1163 | 6110 | 000048073 0100 | 7241 | _coding
9

GO:00 | peptidase activity 2.86E- | CNV 4243 | 4256 | ENSBTAGOO | NA 4244 | 4245 | protein

08233 14 R_47 7944 | 7601 | 000037645 5012 | 1969 | _coding
2

GO:00 | arginine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5258 6184 | 6185 | protein

15181 6548 R_34 8038 | 9947 | 000015987 20 9212 | 5551 | _coding
3

GO0:00 | arginine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5145 6171 | 6171 | protein

15181 6548 R_34 8038 | 9947 | 000009364 52 4020 | 9354 | _coding
3

GO0:00 | arginine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6168 | 6168 | protein

15181 6548 R_34 8038 | 9947 | 000002290 0432 | 6814 | _coding
3

GO0:00 | arginine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6183 | 6183 | protein

15181 6548 R_34 8038 | 9947 | 000013345 2253 | 5027 | _coding
3

GO0:00 | L-lysine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5258 6184 | 6185 | protein

15189 6548 R_34 8038 | 9947 | 000015987 20 9212 | 5551 | _coding
3

GO:00 | L-lysine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5145 6171 | 6171 | protein

15189 6548 R_34 8038 | 9947 | 000009364 52 4020 | 9354 | _coding
3

GO:00 | L-lysine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6168 | 6168 | protein

15189 6548 R_34 8038 | 9947 | 000002290 0432 | 6814 | _coding
3

GO:00 | L-lysine transmembrane transporter activity 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6183 | 6183 | protein

15189 6548 R_34 8038 | 9947 | 000013345 2253 | 5027 | _coding
3

GO:00 | membrane 0.002 | CNV 1694 | 1472 | ENSBTAGOO | NA 6969 | 7112 | protein

16020 14757 | R_1 7 31 | 000039257 5 1 | _coding
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GO:00 | membrane 0.002 | CNV 1694 | 1472 | ENSBTAGOO | 5072 1248 | 1797 | protein

16020 14757 | R_1 7 31 | 000001753 43 49 13 | _coding
8

GO:00 | membrane 0.002 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein

16020 14757 | R_12 091 | 398 | 000047589 832 | 051 | _coding
8 0

GO:00 | membrane 0.002 | CNV 1419 | 1640 | ENSBTAGOO | 2822 | IFNAR2 1593 | 1627 | protein

16020 14757 | R_2 261 | 525 | 000015212 58 295 137 | _coding
8

GO:00 | membrane 0.002 | CNV 1419 | 1640 | ENSBTAGOO | 7678 | IL1LORB 1563 | 1591 | protein

16020 14757 | R_2 261 | 525 | 000019404 64 137 | 758 | _coding
8

GO:00 | membrane 0.002 | CNV 1419 | 1640 | ENSBTAGOO | 2822 | IFNAR1 1467 | 1496 | protein

16020 14757 | R_2 261 | 525 | 000021819 57 704 151 | _coding
8

GO0:00 | membrane 0.002 | CNV 7036 | 7212 | ENSBTAGOO | NA 7206 | 7220 | protein

16020 14757 | R_23 3408 | 3747 | 000045751 5148 | 4484 | _coding
8 4

GO0:00 | membrane 0.002 | CNV 7036 | 7212 | ENSBTAGOO | NA 7182 | 7198 | protein

16020 14757 | R_23 3408 | 3747 | 000047383 2642 | 7841 | _coding
8 4

GO:00 | membrane 0.002 | CNV 5353 | 5397 | ENSBTAGOO | NA BIN1 5350 | 5407 | protein

16020 14757 | R_27 429 | 349 | 000019177 576 | 880 | _coding
8

GO:00 | membrane 0.002 | CNV 7798 | 7941 | ENSBTAGOO | 5043 | AP1M1 7820 | 7850 | protein

16020 14757 | R_12 579 | 613 | 000013329 10 650 | 254 | _coding
8 1

GO:00 | membrane 0.002 | CNV 7798 | 7941 | ENSBTAGOO | 1E+0 | RAB8A 7899 | 7919 | protein

16020 14757 | R_12 579 | 613 | 000038696 8 037 167 | _coding
8 1

GO:00 | membrane 0.002 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein

16020 14757 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
8 7
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GO:00 | membrane 0.002 | CNV 2224 | 2241 | ENSBTAGOO | 6183 | GNG7 2220 | 2233 | protein

16020 14757 | R_13 3143 | 8258 | 000007644 99 0650 | 8566 | _coding
8 0

GO:00 | membrane 0.002 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein

16020 14757 | R_20 1 77 | 000038257 4 5 | _coding
8 0

GO:00 | membrane 0.002 | CNV 1,04 | 1,04 | ENSBTAGOO | 5196 | SEC16A 1,04E | 1,04 | protein

16020 14757 | R_21 E+08 | E+08 | 000023933 89 +08 | E+08 | coding
8 9

GO:00 | membrane 0.002 | CNV 1,04 | 1,04 | ENSBTAGOO | 7678 | PMPCA 1,04E | 1,04 | protein

16020 14757 | R_21 E+08 | E+08 | 000001353 47 +08 | E+08 | coding
8 9

GO0:00 | membrane 0.002 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein

16020 14757 | R_27 7 76 | 000048221 71 85 | _coding
8 2

GO0:00 | membrane 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein

16020 14757 | R_27 7 76 | 000040008 64 84 13 | _coding
8 2

GO0:00 | membrane 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein

16020 14757 | R_27 7 76 | 000045558 8 25 81 | _coding
8 2

GO:00 | membrane 0.002 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein

16020 14757 | R_27 7 76 | 000046228 45 53 | _coding
8 2

GO:00 | membrane 0.002 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

16020 14757 | R_27 7 76 | 000038319 95 69 01 | _coding
8 2

GO:00 | membrane 0.002 | CNV 3044 | 3048 | ENSBTAGOO | 6146 | C1QTNF5 3044 | 3045 | protein

16020 14757 | R_28 6720 | 9674 | 000027766 71 8399 | 0337 | _coding
8 0

GO:00 | membrane 0.002 | CNV 3044 | 3048 | ENSBTAGOO | 5229 | MFRP 3045 | 3045 | protein

16020 14757 | R_28 6720 | 9674 | 000009748 79 0602 | 5935 | _coding
8 0
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GO:00 | membrane 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

16020 14757 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | _coding
8 0

GO:00 | membrane 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

16020 14757 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | _coding
8 0

GO:00 | membrane 0.002 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

16020 14757 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
8 0

GO0:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

16020 14757 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | _coding
8 2

GO0:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

16020 14757 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
8 2

GO0:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

16020 14757 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
8 2

GO0:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

16020 14757 | R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
8 2

GO:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

16020 14757 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
8 2

GO:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

16020 14757 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | _coding
8 2

GO:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

16020 14757 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
8 2

GO:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

16020 14757 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
8 2
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GO:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

16020 14757 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
8 2

GO:00 | membrane 0.002 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

16020 14757 | R_29 4750 | 4613 | 000048141 3396 | 5009 | _coding
8 2

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

16020 14757 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

16020 14757 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

16020 14757 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

16020 14757 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
8 3

GO0:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

16020 14757 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

16020 14757 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

16020 14757 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

16020 14757 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

16020 14757 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
8 3
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GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

16020 14757 | R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

16020 14757 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

16020 14757 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

16020 14757 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

16020 14757 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
8 3

GO0:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

16020 14757 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
8 3

GO0:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

16020 14757 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8033 | 8033 | protein

16020 14757 | R_29 4337 | 1105 | 000037878 8056 | 8526 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

16020 14757 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

16020 14757 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

16020 14757 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
8 3
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GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

16020 14757 | R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

16020 14757 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

16020 14757 | R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

16020 14757 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

16020 14757 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
8 3

GO0:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | ORS8I2 8025 | 8025 | protein

16020 14757 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
8 3

GO0:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

16020 14757 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

16020 14757 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

16020 14757 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

16020 14757 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

16020 14757 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
8 3
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GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

16020 14757 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
8 3

GO:00 | membrane 0.002 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

16020 14757 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
8 3

GO:00 | membrane 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

16020 14757 | R_29 4 01 | 000039944 42 97 32 | _coding
8 6

GO:00 | membrane 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

16020 14757 | R_29 4 01 | 000035659 93 00 35 | _coding
8 6

GO:00 | membrane 0.002 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

16020 14757 | R_29 4 01 | 000015517 82 16 83 | _coding
8 6

GO:00 | membrane 0.002 | CNV 5206 | 5211 | ENSBTAGOO | 2812 | GNB1 5210 | 5218 | protein

16020 14757 | R_30 8803 | 5458 | 000000215 01 6960 | 4132 | _coding
8 7

GO0:00 | membrane 0.002 | CNV 5206 | 5211 | ENSBTAGOO | NA TMEMS52 5208 | 5208 | protein

16020 14757 | R_30 8803 | 5458 | 000024509 3968 | 5908 | _coding
8 7

GO:00 | membrane 0.002 | CNV 3532 | 3546 | ENSBTAGOO | 5347 | STXBP6 3541 | 3565 | protein

16020 14757 | R_38 8865 | 3366 | 000021291 18 5163 | 5955 | _coding
8 4

GO:00 | membrane 0.002 | CNV 5059 | 5065 | ENSBTAGOO | 2818 | HYAL2 5059 | 5059 | protein

16020 14757 | R_39 4496 | 2412 | 000000484 38 2324 | 7462 | _coding
8 8

GO:00 | membrane 0.002 | CNV 5059 | 5065 | ENSBTAGOO | 5153 | HYAL1 5060 | 5060 | protein

16020 14757 | R_39 4496 | 2412 | 000000483 97 0489 | 1799 | _coding
8 8

GO:00 | membrane 0.002 | CNV 5059 | 5065 | ENSBTAGOO | 6165 | LSMEM2 5063 | 5064 | protein

16020 14757 | R_39 4496 | 2412 | 000000478 32 8075 | 0896 | _coding
8 8
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GO0:00 | membrane 0.002 | CNV 2533 | 2544 | ENSBTAGOO | NA 2542 | 2543 | protein

16020 14757 | R_40 5659 | 2124 | 000037605 6330 | 0097 | _coding
8 8

GO0:00 | membrane 0.002 | CNV 2533 | 2544 | ENSBTAGOO | 2824 | BOLA- 2540 | 2541 | protein

16020 14757 | R_40 5659 | 2124 | 000038128 94 | DQAS5 4020 | 1643 | _coding
8 8

GO0:00 | membrane 0.002 | CNV 2533 | 2544 | ENSBTAGOO | 2824 | BOLA-DQB | 2537 | 2538 | protein

16020 14757 | R_40 5659 | 2124 | 000021077 95 5270 | 8620 | _coding
8 8

GO:00 | membrane 0.002 | CNV 2533 | 2544 | ENSBTAGOO | 2825 | BOLA- 2535 | 2535 | protein

16020 14757 | R_40 5659 | 2124 | 000009656 35 | DQA2 1283 | 6959 | _coding
8 8

GO:00 | membrane 0.002 | CNV 2718 | 3956 | ENSBTAGOO | 5082 | TMEMS8A 3656 | 3746 | protein

16020 14757 | R_42 49 88 | 000016588 15 46 31| _coding
8 2

GO:00 | membrane 0.002 | CNV 2718 | 3956 | ENSBTAGOO | 6137 | ARHGDIG 3072 | 3096 | protein

16020 14757 | R_42 49 88 | 000027854 45 03 84 | _coding
8 2

GO0:00 | membrane 0.002 | CNV 2718 | 3956 | ENSBTAGOO | 5074 | FAM234A 2825 | 2908 | protein

16020 14757 | R_42 49 88 | 000016571 93 54 39 | _coding
8 2

GO:00 | membrane 0.002 | CNV 2363 | 2372 | ENSBTAGOO | NA WBP1L 2367 | 2368 | protein

16020 14757 | R_43 3113 | 2803 | 000014336 4348 | 4808 | _coding
8 8

GO:00 | membrane 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein

16020 14757 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
8 6

GO:00 | membrane 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein

16020 14757 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
8 6

GO:00 | membrane 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein

16020 14757 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
8 6
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GO:00 | membrane 0.002 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein

16020 14757 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | coding
8 6

GO:00 | membrane 0.002 | CNV 3834 | 3979 | ENSBTAGOO | NA 3922 | 3922 | protein

16020 14757 | R_46 1163 | 6110 | 000048202 3563 | 6528 | coding
8 9

GO:00 | membrane 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 7877 | TAS2R38 1,06E | 1,06 | protein

16020 14757 | R_80 E+08 | E+08 | 000024065 89 +08 | E+08 | coding
8

GO:00 | membrane 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 6152 | CLEC5A 1,06E | 1,06 | protein

16020 14757 | R_80 E+08 | E+08 | 000020453 01 +08 | E+08 | coding
8

GO:00 | membrane 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 1E+0 | MGAM 1,06E | 1,06 | protein

16020 14757 | R_80 E+08 | E+08 | 000046152 8 +08 | E+08 | _coding
8

GO:00 | membrane 0.002 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein

16020 14757 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | _coding
8

GO:00 | membrane 0.002 | CNV 1,14 | 1,14 | ENSBTAGOO | 5116 1,14E | 1,14 | protein

16020 14757 | R_82 E+08 | E+08 | 000039588 17 +08 | E+08 | _coding
8

GO:00 | membrane 0.002 | CNV 1,14 | 1,14 | ENSBTAGOO | 5128 1,14E | 1,14 | protein

16020 14757 | R_82 E+08 | E+08 | 000040331 67 +08 | E+08 | _coding
8

GO:00 | membrane 0.002 | CNV 6163 | 6192 | ENSBTAGOO | 5258 6184 | 6185 | protein

16020 14757 | R_34 8038 | 9947 | 000015987 20 9212 | 5551 | coding
8 3

GO:00 | membrane 0.002 | CNV 6163 | 6192 | ENSBTAGOO | 5145 6171 | 6171 | protein

16020 14757 | R_34 8038 | 9947 | 000009364 52 4020 | 9354 | _coding
8 3

GO:00 | membrane 0.002 | CNV 6163 | 6192 | ENSBTAGOO | NA 6168 | 6168 | protein

16020 14757 | R_34 8038 | 9947 | 000002290 0432 | 6814 | coding
8 3
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GO:00 | membrane 0.002 | CNV 6163 | 6192 | ENSBTAGOO | NA 6183 | 6183 | protein
16020 14757 | R_34 8038 | 9947 | 000013345 2253 | 5027 | coding
8 3
GO:00 | membrane 0.002 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein
16020 14757 | R_37 06 | 345 | 000013567 998 799 | coding
8 5
GO:00 | membrane 0.002 | CNV 9756 | 2085 | ENSBTAGOO | NA 1492 | 1508 | protein
16020 14757 | R_37 06 | 345 | 000006621 040 578 | coding
8 5
GO:00 | membrane 0.002 | CNV 3712 | 3718 | ENSBTAGOO | 5079 | CYP3A4 3712 | 3717 | protein
16020 14757 | R_42 1234 | 4089 | 000047379 88 5929 | 5162 | coding
8 8
GO:00 | membrane 0.002 | CNV 1195 | 1212 | ENSBTAGOO | 7810 | CD1A 1199 | 1199 | protein
16020 14757 | R_45 9762 | 4072 | 000038263 11 3523 | 7024 | coding
8
GO:00 | membrane 0.002 | CNV 1195 | 1212 | ENSBTAGOO | 5160 | CD1D 1210 | 1211 | protein
16020 14757 | R_45 9762 | 4072 | 000047988 46 9821 | 3234 | coding
8
GO:00 | membrane 0.002 | CNV 1,01 | 1,01 | ENSBTAGOO | 7844 1,01E | 1,01 | protein
16020 14757 | R_99 E+08 | E+08 | 000012026 51 +08 | E+08 | coding
8
GO:00 | membrane 0.002 | CNV 1,01 | 1,01 | ENSBTAGOO | 5099 1,01E | 1,01 | protein
16020 14757 | R_99 E+08 | E+08 | 000006851 72 +08 | E+08 | _coding
8
GO:00 | hydrolase activity 3.20E- | CNV 1,04 | 1,04 | ENSBTAGOO | 7678 | PMPCA 1,04E | 1,04 | protein
16787 11 R 21 E+08 | E+08 | 000001353 47 +08 | E+08 | _coding
9
GO:00 | hydrolase activity 3.20E- | CNV 1,04 | 1,04 | ENSBTAGOO | 5063 | INPP5E 1,04E | 1,04 | protein
16787 11 R_21 E+08 | E+08 | 000001354 49 +08 | E+08 | _coding
9
GO0:00 | hydrolase activity 3.20E- | CNV 3044 | 3048 | ENSBTAGOO | 5229 | USP2 3046 | 3048 | protein
16787 11 R 28 6720 | 9674 | 000009749 80 4926 | 7308 | _coding
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GO:00 | hydrolase activity 3.20E- | CNV 4907 | 4910 | ENSBTAGOO | 5211 | ACP7 4909 | 4910 | protein

16787 11 R_33 4618 | 9287 | 000012590 71 4425 | 8117 | _coding
4

GO:00 | hydrolase activity 3.20E- | CNV 5059 | 5065 | ENSBTAGOO | 2818 | HYAL2 5059 | 5059 | protein

16787 11 R_39 4496 | 2412 | 000000484 38 2324 | 7462 | _coding
8

GO:00 | hydrolase activity 3.20E- | CNV 5059 | 5065 | ENSBTAGOO | NA 5060 | 5060 | protein

16787 11 R_39 4496 | 2412 | 000047200 8457 | 9166 | _coding
8

GO0:00 | hydrolase activity 3.20E- | CNV 5059 | 5065 | ENSBTAGOO | 5153 | HYAL1 5060 | 5060 | protein

16787 11 R_39 4496 | 2412 | 000000483 97 0489 | 1799 | _coding
8

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG5 3836 | 3837 | protein

16787 11 R_46 1163 | 6110 | 000046127 99 3514 | 2267 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG18 3842 | 3843 | protein

16787 11 R_46 1163 | 6110 | 000039036 11 8102 | 7106 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG7 3851 | 3862 | protein

16787 11 R_46 1163 | 6110 | 000047141 01 8914 | 4602 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 5048 3839 | 3840 | protein

16787 11 R_46 1163 | 6110 | 000047145 12 8957 | 7842 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3888 | 3889 | protein

16787 11 R_46 1163 | 6110 | 000046497 0449 | 2585 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 3892 | 3892 | protein

16787 11 R_46 1163 | 6110 | 000047989 08 0418 | 9107 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG16 3895 | 3896 | protein

16787 11 R_46 1163 | 6110 | 000039970 10 1945 | 1304 | _coding
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GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3896 | 3897 | protein

16787 11 R_46 1163 | 6110 | 000039045 6855 | 3520 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG20 3900 | 3901 | protein

16787 11 R_46 1163 | 6110 | 000036172 14 4039 | 3165 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG21 3904 | 3905 | protein

16787 11 R_46 1163 | 6110 | 000040340 15 9999 | 9075 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 2819 | PAG1 3918 | 3918 | protein

16787 11 R_46 1163 | 6110 | 000037908 64 0301 | 9626 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG15 3865 | 3866 | protein

16787 11 R_46 1163 | 6110 | 000048133 09 9682 | 8543 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3872 | 3873 | protein

16787 11 R_46 1163 | 6110 | 000046038 7387 | 4969 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG4 3879 | 3880 | protein

16787 11 R_46 1163 | 6110 | 000036277 98 3756 | 2922 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3883 | 3884 | protein

16787 11 R_46 1163 | 6110 | 000040140 8947 | 4641 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 5174 | MGC1574 3945 | 3946 | protein

16787 11 R_46 1163 | 6110 | 000047892 63 | 08 7513 | 6695 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 6142 3954 | 3955 | protein

16787 11 R_46 1163 | 6110 | 000035736 87 1478 | 0943 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3959 | 3960 | protein

16787 11 R_46 1163 | 6110 | 000038918 4293 | 5710 | _coding
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GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG17 3962 | 3963 | protein

16787 11 R_46 1163 | 6110 | 000026016 12 6771 | 5792 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3966 | 3966 | protein

16787 11 R_46 1163 | 6110 | 000046085 2643 | 9751 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3970 | 3970 | protein

16787 11 R_46 1163 | 6110 | 000046686 5826 | 8801 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 5182 | MGC1574 3973 | 3974 | protein

16787 11 R_46 1163 | 6110 | 000037784 05| 05 1524 | 0647 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3978 | 3979 | protein

16787 11 R_46 1163 | 6110 | 000038506 4352 | 0880 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG19 3926 | 3927 | protein

16787 11 R_46 1163 | 6110 | 000046398 13 1026 | 0024 | _coding
9

GO0:00 | hydrolase activity 3.20E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3939 | 3939 | protein

16787 11 R_46 1163 | 6110 | 000048073 0100 | 7241 | _coding
9

GO:00 | hydrolase activity 3.20E- | CNV 4243 | 4256 | ENSBTAGOO | NA 4244 | 4245 | protein

16787 11 R_47 7944 | 7601 | 000037645 5012 | 1969 | _coding
2

GO:00 | protein catabolic process 2.55E- | CNV 7080 | 7089 | ENSBTAGOO | 2809 | AKT1 7087 | 7089 | protein

30163 17 R_39 3573 | 1033 | 000017636 91 8138 | 5537 | _coding
2

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG5S 3836 | 3837 | protein

30163 17 R_46 1163 | 6110 | 000046127 99 3514 | 2267 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG18 3842 | 3843 | protein

30163 17 R_46 1163 | 6110 | 000039036 11 8102 | 7106 | _coding
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GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG7 3851 | 3862 | protein

30163 17 R_46 1163 | 6110 | 000047141 01 8914 | 4602 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3856 | 3857 | protein

30163 17 R_46 1163 | 6110 | 000007849 7091 | 1882 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 5048 3839 | 3840 | protein

30163 17 R_46 1163 | 6110 | 000047145 12 8957 | 7842 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3888 | 3889 | protein

30163 17 R_46 1163 | 6110 | 000046497 0449 | 2585 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 3892 | 3892 | protein

30163 17 R_46 1163 | 6110 | 000047989 08 0418 | 9107 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG16 3895 | 3896 | protein

30163 17 R_46 1163 | 6110 | 000039970 10 1945 | 1304 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3896 | 3897 | protein

30163 17 R_46 1163 | 6110 | 000039045 6855 | 3520 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG20 3900 | 3901 | protein

30163 17 R_46 1163 | 6110 | 000036172 14 4039 | 3165 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG21 3904 | 3905 | protein

30163 17 R_46 1163 | 6110 | 000040340 15 9999 | 9075 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3911 | 3911 | protein

30163 17 R_46 1163 | 6110 | 000047758 0430 | 5394 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 2819 | PAG1 3918 | 3918 | protein

30163 17 R_46 1163 | 6110 | 000037908 64 0301 | 9626 | _coding
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GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3859 | 3860 | protein

30163 17 R_46 1163 | 6110 | 000045670 4536 | 0471 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG15 3865 | 3866 | protein

30163 17 R_46 1163 | 6110 | 000048133 09 9682 | 8543 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3872 | 3873 | protein

30163 17 R_46 1163 | 6110 | 000046038 7387 | 4969 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3378 | PAG4 3879 | 3880 | protein

30163 17 R_46 1163 | 6110 | 000036277 98 3756 | 2922 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3883 | 3884 | protein

30163 17 R_46 1163 | 6110 | 000040140 8947 | 4641 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 5174 | MGC1574 3945 | 3946 | protein

30163 17 R_46 1163 | 6110 | 000047892 63 | 08 7513 | 6695 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 6142 3954 | 3955 | protein

30163 17 R_46 1163 | 6110 | 000035736 87 1478 | 0943 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3959 | 3960 | protein

30163 17 R_46 1163 | 6110 | 000038918 4293 | 5710 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG17 3962 | 3963 | protein

30163 17 R_46 1163 | 6110 | 000026016 12 6771 | 5792 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3966 | 3966 | protein

30163 17 R_46 1163 | 6110 | 000046085 2643 | 9751 | _coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3970 | 3970 | protein

30163 17 R_46 1163 | 6110 | 000046686 5826 | 8801 | _coding
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GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 5182 | MGC1574 3973 | 3974 | protein

30163 17 R_46 1163 | 6110 | 000037784 05| 05 1524 | 0647 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3978 | 3979 | protein

30163 17 R_46 1163 | 6110 | 000038506 4352 | 0880 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3922 | 3922 | protein

30163 17 R_46 1163 | 6110 | 000048202 3563 | 6528 | coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | 3379 | PAG19 3926 | 3927 | protein

30163 17 R_46 1163 | 6110 | 000046398 13 1026 | 0024 | coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3932 | 3939 | protein

30163 17 R_46 1163 | 6110 | 000047419 6703 | 7241 | coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3934 | 3935 | protein

30163 17 R_46 1163 | 6110 | 000034244 5959 | 5136 | coding
9

GO0:00 | protein catabolic process 2.55E- | CNV 3834 | 3979 | ENSBTAGOO | NA 3939 | 3939 | protein

30163 17 R_46 1163 | 6110 | 000048073 0100 | 7241 | _coding
9

GO:00 | protein catabolic process 2.55E- | CNV 4243 | 4256 | ENSBTAGOO | NA 4244 | 4245 | protein

30163 17 R_47 7944 | 7601 | 000037645 5012 | 1969 | coding
2

GO:00 | carbohydrate binding 0.003 | CNV 1,06 | 1,06 | ENSBTAGOO | 6152 | CLEC5A 1,06E | 1,06 | protein

30246 6548 R_80 E+08 | E+08 | 000020453 01 +08 | E+08 | coding

GO:00 | carbohydrate binding 0.003 | CNV 1,06 | 1,06 | ENSBTAGOO | 1E+0 | MGAM 1,06E | 1,06 | protein

30246 6548 R_80 E+08 | E+08 | 000046152 8 +08 | E+08 | coding

GO:00 | carbohydrate binding 0.003 | CNV 1,01 | 1,01 | ENSBTAGOO | 7844 1,01E | 1,01 | protein

30246 6548 R_99 E+08 | E+08 | 000012026 51 +08 | E+08 | coding

GO:00 | carbohydrate binding 0.003 | CNV 1,01 | 1,01 | ENSBTAGOO | 5099 1,01E | 1,01 | protein

30246 6548 R_99 E+08 | E+08 | 000006851 72 +08 | E+08 | _coding
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GO:00 | MHC class Il protein complex 0.003 | CNV 2533 | 2544 | ENSBTAGOO | NA 2542 | 2543 | protein

42613 6548 R_40 5659 | 2124 | 000037605 6330 | 0097 | _coding
8

GO:00 | MHC class Il protein complex 0.003 | CNV 2533 | 2544 | ENSBTAGOO | 2824 | BOLA- 2540 | 2541 | protein

42613 6548 R_40 5659 | 2124 | 000038128 94 | DQAS5 4020 | 1643 | _coding
8

GO:00 | MHC class Il protein complex 0.003 | CNV 2533 | 2544 | ENSBTAGOO | 2824 | BOLA-DQB | 2537 | 2538 | protein

42613 6548 R_40 5659 | 2124 | 000021077 95 5270 | 8620 | _coding
8

GO0:00 | MHC class Il protein complex 0.003 | CNV 2533 | 2544 | ENSBTAGOO | 2825 | BOLA- 2535 | 2535 | protein

42613 6548 R_40 5659 | 2124 | 000009656 35 | DQA2 1283 | 6959 | _coding
8

GO0:00 | response to stimulus 0.001 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein

50896 83771 | R_12 091 | 398 | 000047589 832 | 051 | _coding
5 0

GO0:00 | response to stimulus 0.001 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein

50896 83771 | R_37 06 | 345 | 000013567 998 | 799 | _coding
5 5

GO0:00 | response to stimulus 0.001 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein

50896 83771 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
5 7

GO:00 | response to stimulus 0.001 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein

50896 83771 | R_20 1 77 | 000038257 4 5| _coding
5 0

GO:00 | response to stimulus 0.001 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein

50896 83771 | R_27 7 76 | 000048221 71 85 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein

50896 83771 | R_27 7 76 | 000040008 64 84 13 | _coding
5 2

GO0:00 | response to stimulus 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein

50896 83771 | R_27 7 76 | 000045558 8 25 81 | _coding
5 2
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GO0:00 | response to stimulus 0.001 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein

50896 83771 | R_27 7 76 | 000046228 45 53 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

50896 83771 | R_27 7 76 | 000038319 95 69 01 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

50896 83771 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | _coding
5 0

GO0:00 | response to stimulus 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

50896 83771 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | _coding
5 0

GO0:00 | response to stimulus 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

50896 83771 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
5 0

GO0:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

50896 83771 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | _coding
5 2

GO0:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

50896 83771 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

50896 83771 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

50896 83771 | R_29 4750 | 4613 | 000003056 4248 | 5213 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

50896 83771 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
5 2

GO0:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

50896 83771 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | _coding
5 2
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GO:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

50896 83771 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

50896 83771 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
5 2

GO:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

50896 83771 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | _coding
5 2

GO0:00 | response to stimulus 0.001 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

50896 83771 | R_29 4750 | 4613 | 000048141 3396 | 5009 | _coding
5 2

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

50896 83771 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

50896 83771 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

50896 83771 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

50896 83771 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

50896 83771 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

50896 83771 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

50896 83771 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | _coding
5 3
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GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

50896 83771 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

50896 83771 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

50896 83771 | R_29 4337 | 1105 | 000035986 7852 | 8754 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

50896 83771 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

50896 83771 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

50896 83771 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

50896 83771 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

50896 83771 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

50896 83771 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

50896 83771 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

50896 83771 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
5 3
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GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

50896 83771 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

50896 83771 | R_29 4337 | 1105 | 000046167 7951 | 9405 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7902 8084 | 8084 | protein

50896 83771 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

50896 83771 | R_29 4337 | 1105 | 000022858 5499 | 6455 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

50896 83771 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

50896 83771 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | ORS8I2 8025 | 8025 | protein

50896 83771 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

50896 83771 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

50896 83771 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

50896 83771 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

50896 83771 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
5 3
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GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

50896 83771 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

50896 83771 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
5 3

GO:00 | response to stimulus 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

50896 83771 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | _coding
5 3

GO0:00 | response to stimulus 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

50896 83771 | R_29 4 01 | 000039944 42 97 32 | _coding
5 6

GO0:00 | response to stimulus 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

50896 83771 | R_29 4 01 | 000035659 93 00 35| _coding
5 6

GO0:00 | response to stimulus 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

50896 83771 | R_29 4 01 | 000015517 82 16 83 | _coding
5 6

GO0:00 | response to stimulus 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein

50896 83771 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | _coding
5 6

GO:00 | response to stimulus 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein

50896 83771 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | _coding
5 6

GO:00 | response to stimulus 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein

50896 83771 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
5 6

GO:00 | response to stimulus 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein

50896 83771 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
5 6

GO0:00 | response to stimulus 0.001 | CNV 1,06 | 1,06 | ENSBTAGOO | 7877 | TAS2R38 1,06E | 1,06 | protein

50896 83771 | R_80 E+08 | E+08 | 000024065 89 +08 | E+08 | _coding
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GO:00 | response to stimulus 0.001 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein

50896 83771 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | _coding
5

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 1694 | 1472 | ENSBTAGOO | NA 6969 | 7112 | protein

50911 | sensory perception of smell 05487 | R 1 7 31 | 000039257 5 1| coding
2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 6604 | 6718 | ENSBTAGOO | NA 6703 | 6705 | protein

50911 | sensory perception of smell 05487 | R_12 091 | 398 | 000047589 832 | 051 | coding
2 0

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 9756 | 2085 | ENSBTAGOO | NA 1852 | 1854 | protein

50911 | sensory perception of smell 05487 | R_37 06 | 345 | 000013567 998 | 799 | coding
2 5

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 1514 | 1517 | ENSBTAGOO | 7874 1515 | 1515 | protein

50911 | sensory perception of smell 05487 | R_12 7652 | 8739 | 000047799 45 1349 | 3336 | _coding
2 7

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2003 | 1183 | ENSBTAGOO | NA 2540 | 2670 | protein

50911 | sensory perception of smell 05487 | R_20 1 77 | 000038257 4 5| coding
2 0

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 4373 | 5085 | ENSBTAGOO | NA 4155 | 4164 | protein

50911 | sensory perception of smell 05487 | R_27 7 76 | 000048221 71 85 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 7812 3626 | 3636 | protein

50911 | sensory perception of smell 05487 | R_27 7 76 | 000040008 64 84 13 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 1E+0 2480 | 2489 | protein

50911 | sensory perception of smell 05487 | R_27 7 76 | 000045558 8 25 81 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 4373 | 5085 | ENSBTAGOO | NA 1826 | 1838 | protein

50911 | sensory perception of smell 05487 | R_27 7 76 | 000046228 45 53 | _coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 4373 | 5085 | ENSBTAGOO | 5098 2127 | 2137 | protein

50911 | sensory perception of smell 05487 | R_27 7 76 | 000038319 95 69 01 | coding
2 2
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GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 7815 7926 | 7926 | protein

50911 | sensory perception of smell 05487 | R_29 3122 | 7375 | 000031030 04 7160 | 8059 | coding
2 0

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 1,01E 7931 | 7931 | protein

50911 | sensory perception of smell 05487 | R_29 3122 | 7375 | 000031032 +08 5293 | 6222 | coding
2 0

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7926 | 7931 | ENSBTAGOO | 6146 7927 | 7927 | protein

50911 | sensory perception of smell 05487 | R_29 3122 | 7375 | 000012549 52 6428 | 7363 | _coding
2 0

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7982 | 7982 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000015876 22 4624 | 5547 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7888 7992 | 7992 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000023511 74 1913 | 2869 | _coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7859 7995 | 7995 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000005874 30 8958 | 9914 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | NA 7986 | 7986 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000003056 4248 | 5213 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7985 | 7985 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000005087 46 2685 | 3677 | _coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7874 7987 | 7987 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000014594 28 3735 | 4785 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7873 7989 | 7989 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000046471 85 5419 | 6363 | _coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 7875 7981 | 7981 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000020746 43 1632 | 2585 | _coding
2 2
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GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | 5388 7977 | 7977 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000007944 64 4520 | 5464 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 7974 | 7997 | ENSBTAGOO | NA 7993 | 7993 | protein

50911 | sensory perception of smell 05487 | R_29 4750 | 4613 | 000048141 3396 | 5009 | coding
2 2

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5193 8066 | 8066 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035990 17 1499 | 2446 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8080 | 8080 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000045723 14 7806 | 8747 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7856 8068 | 8068 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000039348 80 5809 | 6821 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7881 | OR5M11 8106 | 8106 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000040330 30 7188 | 8141 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5285 8037 | 8037 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000046278 02 1554 | 2495 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5068 8073 | 8073 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035989 91 7480 | 8442 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8060 | 8060 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000024423 70 2080 | 3051 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5140 8038 | 8039 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000045709 57 9094 | 0035 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8085 | 8085 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035029 6241 | 7182 | _coding
2 3
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GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8047 | 8047 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035986 7852 | 8754 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5221 8051 | 8051 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035059 50 5014 | 5961 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1,05E 8069 | 8069 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000038049 +08 5336 | 6395 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5136 | OR5M3 8104 | 8104 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000039182 33 2867 | 3799 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR5R1 8099 | 8099 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000045739 8 0805 | 1764 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5203 8064 | 8064 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000046845 99 7002 | 7943 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8093 | 8093 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000038479 3345 | 5697 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8033 | 8033 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000037878 8056 | 8526 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5155 8031 | 8031 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000014309 98 4082 | 4987 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8094 | 8095 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000039110 8 9244 | 0203 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7825 8110 | 8110 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000023542 55 5854 | 7065 | _coding
2 3
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GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8082 | 8082 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000046167 7951 | 9405 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO0 | 7902 8084 | 8084 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035031 74 2358 | 3299 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | NA 8055 | 8055 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000022858 5499 | 6455 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7854 8058 | 8058 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000023310 06 6288 | 7247 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6180 8109 | 8109 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000016146 91 1987 | 2922 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 | OR8I2 8025 | 8025 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000046285 8 4691 | 6208 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8092 | 8092 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000046801 8 0112 | 1056 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8050 | 8050 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000046710 8 2821 | 3741 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 1E+0 8088 | 8088 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000047721 8 2784 | 3710 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6173 8028 | 8028 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000001291 62 8368 | 9306 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 7859 8042 | 8042 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035988 44 0321 | 1262 | _coding
2 3




226

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 5131 8048 | 8048 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000035985 14 4654 | 5613 | _coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 8025 | 8113 | ENSBTAGOO | 6158 8050 | 8050 | protein

50911 | sensory perception of smell 05487 | R_29 4337 | 1105 | 000046274 24 7650 | 8576 | coding
2 3

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 7876 3826 | 3836 | protein

50911 | sensory perception of smell 05487 | R_29 4 01 | 000039944 42 97 32 | coding
2 6

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 5118 2973 | 2982 | protein

50911 | sensory perception of smell 05487 | R_29 4 01 | 000035659 93 00 35| coding
2 6

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2407 | 4983 | ENSBTAGOO | NA 4157 | 4166 | protein

50911 | sensory perception of smell 05487 | R_29 4 01 | 000047603 81 14 | coding
2 6

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2407 | 4983 | ENSBTAGOO | 5242 3531 | 3548 | protein

50911 | sensory perception of smell 05487 | R_29 4 01 | 000015517 82 16 83 | coding
2 6

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 7876 2777 | 2777 | protein

50911 | sensory perception of smell 05487 | R_46 1080 | 4168 | 000037623 25 0678 | 1721 | coding
2 6

GO:00 | detection of chemical stimulus involved in 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 1,12E 2782 | 2782 | protein

50911 | sensory perception of smell 05487 | R_46 1080 | 4168 | 000035631 +08 0502 | 1434 | coding
2 6

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 5109 2778 | 2778 | protein

50911 | sensory perception of smell 05487 | R_46 1080 | 4168 | 000040250 84 6854 | 7786 | _coding
2 6

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 2771 | 2784 | ENSBTAGOO | 5169 2771 | 2771 | protein

50911 | sensory perception of smell 05487 | R_46 1080 | 4168 | 000046665 40 6012 | 8456 | _coding
2 6

GO0:00 | detection of chemical stimulus involved in 0.001 | CNV 1,06 | 1,06 | ENSBTAGOO | 5191 1,06E | 1,06 | protein

50911 | sensory perception of smell 05487 | R_80 E+08 | E+08 | 000003664 61 +08 | E+08 | _coding
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GO:00 | L-arginine import across plasma membrane 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5258 6184 | 6185 | protein

97638 6548 R_34 8038 | 9947 | 000015987 20 9212 | 5551 | _coding
3

GO:00 | L-arginine import across plasma membrane 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5145 6171 | 6171 | protein

97638 6548 R_34 8038 | 9947 | 000009364 52 4020 | 9354 | _coding
3

GO:00 | L-arginine import across plasma membrane 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6168 | 6168 | protein

97638 6548 R_34 8038 | 9947 | 000002290 0432 | 6814 | _coding
3

GO0:00 | L-arginine import across plasma membrane 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6183 | 6183 | protein

97638 6548 R_34 8038 | 9947 | 000013345 2253 | 5027 | _coding
3

GO0:19 | L-ornithine transmembrane transport 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5258 6184 | 6185 | protein

03352 6548 R_34 8038 | 9947 | 000015987 20 9212 | 5551 | _coding
3

GO0:19 | L-ornithine transmembrane transport 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5145 6171 | 6171 | protein

03352 6548 R_34 8038 | 9947 | 000009364 52 4020 | 9354 | _coding
3

GO0:19 | L-ornithine transmembrane transport 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6168 | 6168 | protein

03352 6548 R_34 8038 | 9947 | 000002290 0432 | 6814 | _coding
3

GO:19 | L-ornithine transmembrane transport 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6183 | 6183 | protein

03352 6548 R_34 8038 | 9947 | 000013345 2253 | 5027 | _coding
3

GO:19 | L-lysine transmembrane transport 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5258 6184 | 6185 | protein

03401 6548 R_34 8038 | 9947 | 000015987 20 9212 | 5551 | _coding
3

GO:19 | L-lysine transmembrane transport 0.003 | CNV 6163 | 6192 | ENSBTAGOO | 5145 6171 | 6171 | protein

03401 6548 R_34 8038 | 9947 | 000009364 52 4020 | 9354 | _coding
3

GO0:19 | L-lysine transmembrane transport 0.003 | CNV 6163 | 6192 | ENSBTAGOO | NA 6168 | 6168 | protein

03401 6548 R_34 8038 | 9947 | 000002290 0432 | 6814 | _coding
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3 CONCLUSAO

Variagdes estruturais do tipo CNV foram identificados ao longo de todo genoma em
animais da raga Nelore corroborando com estudos prévios. Nossos resultados relatam regides
CNVs abrangendo genes que desempenham papéis fundamentais em um amplo espectro de
processos moleculares e bioldgicos ligados a caracteristicas de qualidade de carne e carcaca,
incluindo diferenciagdo muscular, crescimento e desenvolvimento, regulacdo de processos
celulares e metabolismo lipidico e energético. Além disso, provaveis genes com efeito
pleiotropico foram identificados estando diretamente relacionados a deposicdo muscular,
conversdao muscular a deposicdo de carne e gordura. Essas variagdes no niimero de copias
podem resultar em fen6tipos diferentes entre a populagdo de animais. Assim, podemos conhecer
melhor a arquitetura genética de variagdes estruturais que possam afetar o fenétipo, a fim de
incorporar nos programas de melhoramento genético animal novas ferramentas que

possibilitam a selecdo de animais com melhores caracteristicas de carcaga e carne.
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requirements.
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Corresponding author

The submitting author is automatically designated as the corresponding author in the
submission system. The corresponding author is the primary contact for the journal office and
the only author able to view or change the manuscript while it is under editorial consideration.

The corresponding author role may be transferred to another coauthor. However, note that
transferring the corresponding author role also transfers access to the manuscript. (To designate
a new corresponding author while the manuscript is still under consideration, watch the video
tutorial below.)

Only one corresponding author can be designated in the submission system, but this does not
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publication. Whoever is designated as a corresponding author on the title page of the manuscript
file will be listed as such upon publication. Include an email address for each corresponding
author listed on the title page of the manuscript.

How to select a new corresponding author in Editorial Manager

Consortia and group authorship
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If a manuscript is submitted on behalf of a consortium or group, include its name in the
manuscript byline. Do not add it to the author list in the submission system. You may include
the full list of members in the Acknowledgments or in a supporting information file.

PubMed only indexes individual consortium or group author members listed in the article
byline. If included, these individuals must qualify for authorship according to our criteria.

Read the group authorship policy.

Author contributions

Provide at minimum one contribution for each author in the submission system. Use the CRediT
taxonomy to describe each contribution. Read the policy and the full list of roles.
Contributions will be published with the final article, and they should accurately reflect
contributions to the work. The submitting author is responsible for completing this information
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Cover letter
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Title page
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manuscript file.

Download our sample title, author list, and affiliations page (PDF)

Abstract

The Abstract comes after the title page in the manuscript file. The abstract text is also entered
in a separate field in the submission system.

The Abstract of the paper should be succinct; it must not exceed 300 words. Authors should
mention the techniques used without going into methodological detail and should summarize
the most important results.

While the Abstract is conceptually divided into three sections (Background,
Methodology/Principal Findings, and Conclusions/Significance), do not apply these distinct
headings to the Abstract within the article file.

Do not include any citations. Avoid specialist abbreviations.

Author Summary

We ask that all authors of research articles include a 150-200 word non-technical summary of
the work as part of the manuscript to immediately follow the abstract. This text is subject to
editorial change, should be written in the first-person voice, and should be distinct from the
scientific abstract.

Aim to highlight where your work fits within a broader context; present the significance or
possible implications of your work simply and objectively; and avoid the use of acronyms and
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audience that includes both scientists and non-scientists.

Authors may benefit from consulting with a science writer or press officer to ensure they
effectively communicate their findings to a general audience.
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For more information on how best to provide data, read our policy on data availability. PLOS
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Discussion
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Materials and Methods
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