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Highlights
It was found miRNAs from vegetable widely consumed by humans in their blood.
It was observed 9 human genes as targets of plant miRNAs involved in PTSD or
depression.

Glutamatergic synapse GO terms were overrepresented.

ABSTRACT

Post-traumatic stress disorder (PTSD) refers to simultaneous appearance of
intrusions, avoidance, negative cognitions, and hyperarousal, triggered by
traumatic events. It’s a psychiatric illness highly comorbid with depression whose
roots are unknown, although gene expression profile has shown to be linked with
environment, providing molecular tips about stress diseases. Mature miRNAs are
small non-coding RNAs ranging around 22 nucleotides and modulate gene
expression in animals and plants. In this study, we aimed to investigate a cross-
kingdom regulation by exogenous plants miRNAs present in blood of PTSD&DEP
patients and in Non-PTSD&Non-DEP patients by in silico approaches. From 23
samples publicly available in the SRA and from latest release of the miRbase, it
was achieved 149 unique hits in PTSD&DEP cohort, and obtained 113 plants
mMiRNAs in Non-PTSD&Non-DEP patients. It was selected 23 plant mature
miRNA sequences from case and 16 from the control to be used in targets
predictions. 3832 unique genes targets in PTSD&DEP patients, 165 unique
genes targets in control patients and 4358 genes common to both case and
control patients were discovered. Genes SGK1, SGK2, FKBP4, CRHR1,
GABARAPL1, GLUL, GRINA, GRIN2A and GRIA4 were found as targets of plant
miRNAs and are related with PTSD or DEP. GO terms related with glutamatergic
synapse were overrepresented in our analysis getting into account all human
genome. Our findings strengthen hypothesis of cross kingdom regulation and
present genes involved in stress disorders that may be target of dietetically
mMiRNAS.

Keywords: exogenous plant miRNAs, cross kingdom regulation, dietetically
miRNAs



1. Introduction

Experience a traumatic occurrence may trigger intrusions, hyperarousal,
avoidance and negative cognition, and when these signs occur together, it is
called Post-traumatic stress disorder (PTSD). Physical injury, death or something
else that could put in risk physical integrity can be examples of traumatic events
(American Psychiatric Association, 2013). It affects 3.5% of the US population,
prevailing under women compared with men (“Facts z& Statistics | Anxiety and
Depression Association of America, ADAA”, n.d.), and is greatly comorbid with
others psychiatric illness, such as brain injury (TBI) (Tanev, Pentel, Kredlow, &
Charney, 2014) and depression (Belz, Belz, Ozkan, & Graef-Calliess, 2017).
Although depression is not straightly related with PTSD traumatic experiences,
studies have shown considerable depression rates in individuals witnessing
traumatic events, as example of interpersonal violence (Ellis, Stores, & Mayou,
1998; O’Donnell, Creamer, Pattison, & Atkin, 2004) war, and torture (Belz et al.,
2017). Depression symptoms include steadfast depressed humor, loss of
enthusiasm and delight (American Psychiatric Association, 2013), which affects
6.7% of the US adults every year (“Facts & Statistics | Anxiety and Depression
Association of America, ADAA”, n.d.). Although understanding the roots of PTSD
are not fully comprehended, gene expression shape illustrates the dynamic
interaction among genes and environment, which can provide molecular insights
about stress disorders. Blood is a useful source of biomarkers of gene expression
profile, allowing the investigation of neuropsychological illness and its impact in
health, once is tough to achieve brain samples from live humans (Wingo et al.,
2015) and because this kind of sample may reveals some alterations happening
in other parts of the body (Girgenti & Duman, 2018). PTSD is linked with
modifications of transcriptional apparatus in which miRNAs may modulate some
genes expression and substantiate PTSD (Girgenti & Duman, 2018). MiRNA
pathway plays a pivotal function in nervous system development and function
(O’Connor, Gururajan, Dinan, Kenny, & Cryan, 2016). Several endogenous
miRNAs are involved in nervous processes such as miR-124 which modulates
Sox9 mRNA involved in signaling cascade (Cheng, Pastrana, Tavazoie, &
Doetsch, 2009) and miR-137 which modulates a histone methyltransferase Ezh2

involved in progression from stem cells to neurons (Szulwach et al., 2010). Some



genes target by endogenous miRNAs are involved with risk of beginning of
depression, bipolar disorders, schizophrenia and autism (Ziats & Rennert, 2013).
Beyond this, psychiatric illness may onset from genes with function modified and
from modification in nucleotide sequence of regions targets for miRNA-biding
sites, guide what psychiatric disorder will arise (Cristino et al., 2013).

Primary miRNAs (pri-miRNAs) generally are constituted by kilobases in
length and have a characteristic structure, a stem-loop (Kim, Han, & Siomi, 2009).
Plant pri-miRNAs ranges around kilobases in length (Jones-Rhoades, Bartel, &
Bartel, 2006), but their precursors are not homogenous in length as in animals.
By action of enzymes of miRNA pathway, stem-loop is cleaved from hairpin, being
converted into a precursor miRNA (pre-miRNA) frequently ranging between 55-
70 bases in animals and 50 to over than 500 nucleotides in plants (Axtell,
Westholm, & Lai, 2011; Bologna, Schapire, & Palatnik, 2013).

Mature MicroRNAs are a class of small non-coding RNAs (sncRNAs) that
ranges around 22 nucleotides. They have posttranscriptional activity regulating
genes by cleavage or translational repression recognizing base-pairing sites on
their mRNA targets (Bartel, 2004). One miRNA is able to have lots of targets,
leading them to be powerful regulators in a range of cellular pathways, given its
pleiotropic feature (Esteller, 2011). In animals, miRNA target sites are short and
it's complementary is restricted, carrying to translational repression or inducing
degradation of mMRNA target, inhibiting expression of encoded protein (Bagga et
al., 2005; Lim et al., 2005; Rajewsky, 2006).There are 2 classes of targets site,
one reveals perfect Watson-Crick complementary to 5’ end of miRNA, known as
seed region (8 nucleotides), not demanding additional expressive base pairing.
Second class shows imperfect 5’ pairing, however requires base pairing in 3’ end
of miRNA. First class shows bigger amount of statistically identified targets an
order of magnitude, compared with second class (Rajewsky, 2006). Besides, first
class embraces great portion of genes targets of miRNAs in vertebrates (Krek et
al., 2005; Lewis, Burge, & Bartel, 2005; Xie et al., 2005). In plants, miRNA leads
to cleavage of mRNA target between 10th and 11th nucleotides based on almost
perfect complementary sites (Rhoades et al., 2002; Voinnet, 2009).

Beyond its function in isolated organisms, Liang et al., 2014 showed
miRNAs can exert a cross kingdom regulation, surviving to Gastrointestinal (Gl)

tract and reaching bloodstream. MiR-172 is highly abundant in Brassica oleracea



and was found in stomach, intestine, serum and feces of mice, and was identified
in different organs, like spleen, liver and kidney. Lukasik & Zielenkiewicz, 2014
found 35 miRNAs from 17 miRNA species (including Zea mays, Arabidopsis
thaliana, Oryza sativa and Citrus trifoliate) existing stably in human plasma. Wang
et al., 2012 found reads mapping to common cereal grains such as corn and rice,
including MIR-168a. Soybean, tomato and grape were also identified. Serum of
subjects ingesting a western diet showed reads mapping to corn was 66 times
higher than those mapping to rice. In contrast, serum of Chinese subjects showed
a rate of 55 times mapping to rice in comparison to corn. Zhang et al., 2012 found
MiR-168a in serum and tissues of Chinese subjects, which is abundant in rice
and has as target the human/mouse low-density lipoprotein receptor adapter
protein 1 (LDLRAP1) mRNA. This modulation causes reduction in LDL removal
from sera.

Process of horizontal transfer of miRNAs from plants to animals are not
elucidated yet, but Zhang et al., 2012 suggests during food intake, exogenous
plant miRNAs are released and taken up by intestinal epithelium. Together with
Argonaute 2 (AGO2), dietary miRNAs could be packed into exosomes
(microvesicles) and secreted in bloodstream, allowing this exogenous miRNA to
achieve tissues where functions could be modulated. AGO proteins when
coupled with microRNA constitute a RNA-induced silencing complex (RISC),
which is ready to exert its posttranscriptional activity under mRNA target (Kim et
al., 2009). When AGO proteins, such as AGO2 commonly found being part of
RISC complex inside cell, bind with miRNA, there are an alteration in stability of
the complex, making them resistant to nuclease and protease activity
(Turchinovich, Weiz, Langheinz, & Burwinkel, 2011). A transmembrane protein
called systemic RNAI deficient-1 (SID-1) allows double strand RNA (dsRNA) to
pass by passive diffusion (Feinberg, 2003). SID-2 is another transmembrane
protein expressed in luminal membrane of the intestine of C. elegans and may
mediate the endocytosis of dsRNA from the lumen (Winston, Sutherlin, Wright,
Feinberg, & Hunter, 2007). These findings may suggest a way how exogenous
plant miRNAs can be carried across intestinal lumen in mammals. Due to specific
2’-O-methylated 3’ ends (Yu, 2005), high G-C content, binding to AGO2 and

transportation inside of exosomes, exogenous plant miRNAs can exist stably
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under adverse conditions: temperatures, acidification and RNAse activity (Arroyo
et al., 2011; Mitchell et al., 2008; Zhang et al., 2012; Zhou et al., 2015).

With this horizontal transfer of exogenous miRNAs, they may have broad
implications in health, agriculture, nutrition and ecology. Some researchers
suggested the efficacy of herbal folk remedies may be related with uptaking
dietary miRNAs (Jiang, Sang, & Hong, 2012), others suggested this inter-
kingdom regulation may help to evaluate the safety of genetically engineered
crops (Snow, Hale, Isaacs, Baggish, & Chan, 2013).

Based in all this knowledge, our aim was to investigate which exogenous
plant miRNA could modulate genes in Post-traumatic stress disorder patients with

comorbid depression through in silico approaches.

2. Materials and Methods

2.1 Plant miRNAs database

From pool of mature sequences of miRNAs derived from plants, animals,
viruses and fungus, 38,589 sequences were retrieved from miRBase Release
22.1: October 2018 (Kozomara, Birgaoanu, & Giriffiths-Jones, 2019). Bash
commands were used to get only plant miRNAs sequences and Perl scripts built
a core with only mature plant miRNAs sequences. As consequence, 6,028 unique

plant miRNAs were defined as miRNA reference set.

2.2 Raw public data

It was retrieved 23 samples (6,81 Gb) from miRNA-sequencing hosted at
Sequence Read Archive (SRA) (https://www.ncbi.nlm.nih.gov/sra) under the SRA
identifier SRP064985. It was used the SRA Toolkit Release 2.9.1 to get files in
sra format (LeinonenSugawara, Shumway, & on behalf of the International

Nucleotide Sequence Database Collaboration, 2011).

2.3 Raw reads processing
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Through the SRA Toolkit, sra files were converted into fastq files. Quality of raw
reads was assessed with FastQC version 0.11.8
(https://www.bioinformatics.babraham.ac.uk/projects/fastqc/). Removal of
adapters sequence and low-quality reads was done by cutadapt version 2.3
(Martin, 2011). It was accepted sequences greater than or equal to 18 and less
than or equal to 30 base pairs and phred quality cutoff score of 28. Fastq files
were converted into fasta files through cutadapt to be collapsed by the FASTX-

Toolkit version 0.07. This step was performed by a bash script.

2.4 Alignment of sequences

Alignments were performed locally through BLAST + version 2.9.0 (Camacho et
al., 2009). Mature plant miRNAs were used to build the BLAST database and was
used as subject of alignment. Trimmed and collapsed sequences from SRA were
used as queries. Custom parameters used were: -evalue 0.01, -word_size 7, -
outfmt 6, -max_target_seqs 1. It was accepted only hits from strand “plus” with

query coverage greater than or equal to 80 percent.

2.5 Target Prediction

To predict human mRNA target, the miRanda version 3.3.a (Enright et al., 2003)
and the RNAhybrid version 2.1.1 (Kruger & Rehmsmeier, 2006) were used. From
the Ensembl genes 96 database and human genes (GRCh38.p12) dataset, 3’
UTR Homo sapiens genes were retrieved through biomaRt Bioconductor
package on R version 3.6 (https://www.r-project.org/). To evaluate the miRanda
analysis, miRNAs sequences discovered on BLAST and human 3 UTR
sequences were used with default parameters, except by -strict option. The
RNAhybrid analysis used same previous input, but its custom parameters were:
-f2,7-b 1, -e 1. Bash commands were used to filter output. Only predictions found
in both miRanda and RNAhybrid with less than or equal — 20 kcal/mol were

accepted.

2.6 Enrichment Analysis
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On Blast2GO Pro version 5.2 (Gotz et al., 2008), it was performed an
Enrichment Analysis using Fisher's exact test. Test-set genes were those
discovered in target prediction and Reference-set genes were whole H sapiens
genome. Only genes with false discovery rate (FDR) less than or equal to 0.05

were accepted.

3. Results

MiRNA-seq raw data was retrieved from SRA under the SRP064985
identifier. Public inputs came from the study entitled “Genome-wide profiling of
microRNA in PTSD with comorbid depression (PTSD&Dep)”. It was sequenced
23 samples totalizing 6.8 Gb from 7 males and 16 females, ranging from low to
high ages: 16 cases of Pos-traumatic stress disorder (PTSD) and depression
(Dep); 7 controls with no PTSD neither Dep. Samples came from whole blood
and libraries were constructed with the Illumina TruSeq Small RNA. After ligation
of adapters with miRNAs in 3’ end, samples were sequenced by lllumina HiSeq
1000 by a miRNA-seq strategy making use of size fractionation.

It was also retrieved mature miRNAs available in the miRBase, release
22.1 from October 2018. They are 38,589 sequences from the kingdom’s Plantae,
Metazoa, Mycetozoa, Chromalveolata, Alveolata and from viruses. But our
concern was centered in exogenous plant miRNAs, so it was filtered others
kingdoms, getting 10,414 sequences from Viridiplantae clade from 86 species.
To optimize computational performance, our laboratory developed Perl scripts to
compare each miRNA sequence, keeping only one sequence, discarding others
and grouping its header when sequence matched perfectly. Major Bash
commands applied were to search patterns (grep), manipulate inputs (awk), sort
data (sort) and remove duplications (uniq). So, through Perl scripts and bash
commands we acquired 6,028 sequences.

Raw reads from SRA were recovered and converted to fastq files by SRA
Toolkit, with an average of 12,930,322 reads. Its quality was checked with FastQC
and was identified the TruSeq Small RNA adapter
(TGGAATTCTCGGGTGCCAAGG) with high quality reads. Sequences were
trimmed with cutadapt based on 12 first nucleotides of adapter
(TGGAATTCTCGG), and with length ranging to 18-30 bases, besides phred
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score of 28. Around 97% of reads of each sample contained the adapter, but how
we discarded sequences less than 18 and greater than 30, it was recovered an
average of 3.989.195 reads per sample. Cutadapt was also used to convert fastq
files into fasta files. Two multi fasta files were created, one to control (84,443,273
reads) and other to case samples (191,866,045 reads) by bash commands.
FASTX-Toolkit was used to collapse each multi fasta files to reduce computational
resources demand in alignment task, resulting in: 754,792 reads for PTSD&DEP
cohort and 498,173 reads for Non-PTSD&Non-DEP cohort. BLAST+ was
performed using samples from PTSD study as query and plant miRNAs as
subject with evalue 0.01 and word size set in 7. In case samples, it was found
746 sequences matching with core of mature sequences of plant miRNAs. For
control samples, were obtained 436 mature sequences of plant miRNAs. Hits
were filtered getting into account query (glen), subject (slen) and alignment
(length) lengths. Only alignments with length greater than or equal to 80% of
query length and coming from plus strand were accepted. About case samples,
149 unique hits were obtained and 113 for control. For next steps only hits with
at least 10 reads were used. Using these criteria, it was found 23 plant mature
miRNA sequences for case and 16 for control. In Table 1, are shown the 4 most
plentiful miRNAs in case and control samples.

For target prediction analysis, 3' UTR of human genes were retrieved by
biomaRt Bioconductor package. 65,065 genes obtained were used in miRanda
and RNAhybrid. Plant miRNAs used in this step were those with at least 10 reads.
It was selected 23 mature miRNAs from case samples and 16 from control
samples. Targets predicted from miRanda were put together with the RNAhybrid
results, through bash commands, filtering them by Minimum Free Energy of -20
kcal/mol. From case samples it was predicted 26,162 targets and from control
samples 10,477 targets.

Through dplyr and biomaRt packages in R environment, it was retrieved
genes targets of exogenous plant miRNAs exclusive in PTSD&DEP patients,
those exclusive in control and those common in PTSD&DEP and control patients.
It was found 3,832 unique genes targets in PTSD&DEP patients, 165 unique
genes targets in control patients and 4,358 genes common to both PTSD&DEP
and control patients. Figure 1 shows the number of human genes targets of plant

miRNAs only identified in case cohort. Figure 2 exhibits the quantity of genes
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targets of dietetically miRNAs only present in control group. Finally, the Figure 3
shows genes targets of exogenous plant miRNAs common to both case and
control.

Previous targets genes were used to perform an Enrichment analysis by
Fisher's Exact Test on Blast2GO. Each gene set was submitted individually
against whole human genes (65,065 genes) with False Discovery Rate
parameter set in 0.05. One-tailed test returned 1,923 GO terms over-represented
in PTSD&DEP cohort, 66 in control cohort and 1,986 in PTSD&DEP and control
cohort. Figure 4 shows overrepresented GO terms exclusive to PTSD&DEP
patients, while Figure 5 shows overrepresented GO terms exclusive to Non-
PTSD&Non-Dep patients. Figure 6 shows GO terms most recurrent in enrichment
analysis common to both PTSD&DEP and Non- PTSD&DEP patients.

4. Discussion

With discovery of exougenous miRNAs, bioinformatic tools and databases
focusing on exogenous MiRNAs were created. Zheng et al., 2017 developed a
tool for mining exogenous MiRNAs from next generation sequencing. Chiang,
Shu, Zempleni, & Cui, 2015 created a Dietary MicroRNA Database (DMD) to host
published and new miRNAs coming from food intake. Studies have shown
dietetically plant miRNAs being detected in human fluids. H. Liang et al., 2015
identified 18 plant miRNAs from watermelon juice by qRT-PCR. Shu, Chiang,
Zempleni, & Cui, 2015 assessed all of public miRNAs by in silico approaches and
found 345 dietary miRNAs with high chance to be transported, besides, 73
miRNAs were linked with exosomes. In our analysis, was used public data from
blood miRNA-seq and we searched for plant miRNAs in this fluid that could be
involved in PTSD&DEP. It was found 149 plant miRNAs, but to further analysis
only 23 sequences were used for case cohort. For control group was found 113
plant miRNAs, but it was used only 16. The most abundant 4 miRNAs showed in
Table 1 came from miRNAs of soybean, melon and rice. These vegetables are
widely consumed by humans, making them potential sources of plant miRNAs.
Lotus Japonicus miRNA miR166-3p was abundant in case and control cohorts,
however this plant is not consumed by humans. L. Japonicus is a wild legume

belonging to family Fabaceae such as Phaseolus vulgaris which is a common
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bean commonly consumed worldwide. So, these miRNAs identified coming from
L. japonicus could be coming from bean, another legume most consumed by
human being. In fact, miR166 is a very conserved miRNA and was identified and
characterized by or group in the genome of P. vulgaris. De Sousa Cardoso et al.,
2016 elucidated precursors and mature miRNAs as well as some proteins of
miRNA-processing pathway in P. vulgaris. The mature sequence of L. Japonicus
miR166-3p has been also present in precursor sequence of miR166-3p found in
P. vulgaris which were not deposited on miRBase.

Exogenous plant miRNAs behave as mammalian miRNAs. Accordingly to
Zhang et al., 2012, MIR-168a was found in human serum, targeting LDLRAP1
protein and reducing its levels, however mRNA levels weren’t affected because
of repression. LDLRAP1 protein is responsible to remove HDL from bloodstream.
Zhang et al.,, 2012 observed a greater affinity of MIR-168a for AGO2 inside
microvesicles and we hypothesize this is due AGO2 bind preferably to miRNAs
that have central perfectly matching, and plant miRNAs have this feature (Kim et
al., 2009). In addition, Zhang et al., 2012 also reported MIR-168a was more
biologically active inside microvesicles and probably this happens due to complex
AGO2-miRNA own nuclease and protease resistance (Turchinovich et al., 2011).

Considering the fashion exogenous plant miRNAs behave, we used
miRanda and RNAhybrid to look for human target genes. It was applied -strict
parameter to guarantee strict alignment in seed region and avoid gaps or non-
cannonical matching in this area. Strict equivalent parameter in RNAhybrid was -
f 2,7, which informed the tool the position of seed region. Seed region is the most
important feature in miRNAs to predict targets, and perfectly matching in this
portion with target mRNA enhance prediction process accuracy (Berezikov,
2011). miRanda and RNAhybrid get into account seed match, free energy of
duplex (MiIRNA:mRNA), site accessibility and conservation (Peterson et al.,
2014) and more than on predictor is used to achieve reliable results (Barbato et
al., 2009). It was found thousands of H. sapiens genes targets, so MFE cuttof
was set to -20 kcal/mol to get duplex that could occurs spontaneously.

From PTSD&DEP and Non-PTSD&Non-Dep groups, we were interested
in getting exclusive genes for each group, as well as genes common to both.
3,832, 165 and 4,358 respectively unique gene targets were identified. Some of

these genes are related with PTSD accordingly with literature. In Table 2 are
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shown exogenous plant miRNAs and its human genes targets related with PTSD
or depression. SGK1 is a serum and stress activated kinase 1, member of
serine/threonine protein kinases involved in cellular responses to stress. There
are a few quantities of isoforms of SGK1 and in our analysis SGK1 and SGK2
genes were found. SGK1 plays a pivotal function in regulation of transcription
factors, ion channels and ion carriers and besides, exerts a function in cellular
and behavioral patterns of schooling and with memory (Licznerski et al., 2015).
These genes are common to case and control cohorts, and there are two plant
miRNAs involved in modulation: lja-miR11117a-3p for SGK1 and ppt-miR894 for
SGK2.

FKBPS is a stress modulator, working as a co-chaperone regulating
glucocorticoid receptor (GR) activity (Zannas, Wiechmann, Gassen, & Binder,
2016). In our analysis we found FKBPS antagonist (Blacker, Frye, Morava-
Kozicz, Kozicz, & Veldic, 2019), FKBP4. In presence of glucocorticoid, FKBP4
replaces FKBP5, another co-chaperone involved in attract dynein to GR complex
providing nucleus translocation and transcriptional modulation. Patients with
PTSD have alleles with a higher glucocorticoid suppression proportion, so they
are GR sensible (Binder, 2008). In our analysis, cme-miR854 was found in both
case and control, targeting FKBP4 gene.

Corticotrophin-releasing hormone (CRH) is involved in activating
hypothalamic-pituitary-adrenal (HPA) axis. Once HPA is activated, liberation of
stress hormones, like cortisol, are controlled. We found CRH Receptor 1
(CRHR1) in our analysis with gra-miR8715 and mtr-miR5266 as its targets in
case group. Amstadter et al., 2011 reported variations in CRH1 gene leading to
stimulation of HPA, involved to PTSD signs in childlike wound patients.

It was also found plant miRNAs targeting genes involved in depression.
GABARAPL1 is as GABAergic gene observed in hippocampus being up-
regulated in individuals suiciding because of depression (Sequeira et al., 2009)
and in our analysis, this gene was found being common to case and control
cohorts and was predicted to be target of gma-miR156f. Glutamate-ammonia
ligase (GLUL), one of glutamatergic genes, acts in glutamate recycling and in our
findings this gene was targeted by bdi-miR7767-5p and cre-miR1171 in case and
control groups. It was observed in prefrontal cortex of depressed suicides GLUL
probes were down-regulated (Sequeira et al., 2009). GRINA and GRIN2A are
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ionotropic NMDA receptor subunits, and GRIA4 is a AMPA receptor, which were
being up-regulated in depressed suicides (Sequeira et al., 2009). GRINA and
GRINZ2A are targeted by gra-miR8715 in case group and GRIA4 was predicted to
be targeted by gma-miR156f, which is common to case and control groups.
Same genes exclusively of case, control and common to both were used
to perform an Enrichment Analysis. In PTSD&DEP cohort, genes involved in
Extracellular exosome and ATP binding were more prevalent, however genes
related with glutamatergic synapse were overrepresented in this gene set in
comparison with whole human genome, as shown in Figure 4. In Non-
PTSD&Non-Dep cohort genes of cytosol, integral component of membrane and
plasma membrane were more prevalent and overrepresented in relation with
human genome, as shown in Figure 5. Genes more prevalent to both PTSD&DEP
and Non-PTSD&Non-Dep were from extracellular exosome and ATP binding, and
they also were overrepresented when in comparison with H. sapiens genes, as

shown in Figure 6.

5. Conclusion

In this study, we were able to identify 149 exogenous plant miRNAs in case
group and 113 in control group. To further steps involving target prediction and
enrichment analysis it was selected 23 dietetically miRNAs coming from case and
16 from control. We observed miRNAs with higher reads quantity coming from
plants widely consumed by humans, like soybean, melon and rice. Our analysis
was also able to predict SGK1, SGK2, FKBP4, CRHR1, GABARAPL1, GLUL,
GRINA, GRIN2A and GRIA4 as genes involved in PTSD or DEP and all of them
were target of plant miRNAs found in this work. In case cohort we noted GO terms
related with glutamatergic synapse being overrepresented in relation of whole

human genome.
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Figure 4. Enrichment Analysis of human genes exclusively from Post-traumatic
Stress Disorder and Depression group, with FDR = 0.05.
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Figure 5. Enrichment Analysis of human genes exclusively from Non-Post-
traumatic Stress Disorder and Non-Depression group, with FDR = 0.05.




% Seqs

26

Enriched Bar Chart

GO Name

|l Genes targets of plant miRNAs common to PTSD&DEP and Non-PTSD&DEP patients ® Whole human genomel

Figure 6. Enrichment Analysis of human genes common to Post-traumatic
Stress Disorder and Depression and to non-Post-traumatic Stress Disorder and

non-Depression, with FDR = 0.05.
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Table 1. Best hits of exogenous plants miRNAs identified in blood samples from
Post-traumatic Stress Disorder and Depression and from non-Post-traumatic

Stress Disorder and non-Depression.

PTSD&DEP Non-PTSD&Non-Dep
Reads MiRNA % Identty ~2U®Y | Reads MiRNA % Identity . 2UeTY
Coverage Coverage
416 gma-miR10442 89.47 90 793 lja-miR166-3p 100.00 100
304 lja-miR166-3p 100.00 100 288 gma-miR10442 89.47 83
290 cme-miR854 94.12 85 183 cme-miR854 94.12 85
282 0sa-miR5493 90.00 100 131 0sa-miR5493 90.00 100
Table 2. Exogenous plant miRNAs and Genes targets involved in Post-traumatic
Stress Disorder and Depression.
Psychiatric  Sample Exogenous
Disorder type MIRNA Human gene target Reference
PTsD ~ ©3%€and o miR11117a-3p SGK1 Licznerski et al., 2015
control
pTsp  Caseand o irsod SGK2 Licznerski et al., 2015
control
Case and Zannas, Wiechmann,
PTSD cme-miR854 FKBP4 Gassen, & Binder,
control
2016
gra-miR8715
PTSD Case CRHR1 (Amstadter et al., 2011)
mtr-miR5266
Depression ngﬁtforl‘d gma-miR156f GABARAPL1 (Sequeira et al., 2009)
Case and bdi-miR7767-5p
Depression GLUL (Sequeira et al., 2009)
control .
cre-miR1171
Depression Case gra-miR8715 GRINA (Sequeira et al., 2009)
Depression Case gra-miR8715 GRIN2A Sequeira et al., 2009
Depression C;Ca?ﬁt?or:d gma-miR156f GRIA4 (Sequeira et al., 2009)
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sent to Wentian Li:

Bioinformatics, genomics and proteomics

Computational biology
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Computer-assisted sequence analysis

Epigenetic modification and chromatin structure
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Microarray, RNA-sequencing, and expression profiling
Molecular biology software development

Molecular evolution
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Systems biology, biological networks, integrated biology
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Programming, scripting and database tools (including database designs)
Structural biology (including methods of structure determination)
Systems biology, epigenetics, and integrative biology

Text analysis and computational linguistics

Submission checklist

You can use this list to carry out a final check of your submission before
you send it to the journal for review. Please check the relevant section in this

Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact
details:
* E-mail address

* Full postal address

All necessary files have been uploaded:
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* Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)
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» All references mentioned in the Reference List are cited in the text, and vice
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* Permission has been obtained for use of copyrighted material from other
sources (including the Internet)

» A competing interests statement is provided, even if the authors have no
competing interests to declare

+ Journal policies detailed in this guide have been reviewed

* Referee suggestions and contact details provided, based on journal
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Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical
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academic thesis, see 'Multiple, redundant or concurrent publication' for more
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Preprints

Please note that preprints can be shared anywhere at any time, in line with
Elsevier's sharing policy. Sharing your preprints e.g. on a preprint server will not
count as prior publication (see 'Multiple, redundant or concurrent publication' for
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Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people,
is sensitive to differences, and promotes equal opportunities. Articles should
make no assumptions about the beliefs or commitments of any reader, should
contain nothing which might imply that one individual is superior to another on
the grounds of race, sex, culture or any other characteristic, and should use
inclusive language throughout. Authors should ensure that writing is free from
bias, for instance by using 'he or she', 'his/her' instead of 'he' or 'his', and by
making use of job titles that are free of stereotyping (e.g. 'chairperson’ instead of

‘chairman’ and 'flight attendant' instead of 'stewardess').

Changes to authorship

Authors are expected to consider carefully the list and order of authors
before submitting their manuscript and provide the definitive list of authors at the
time of the original submission. Any addition, deletion or rearrangement of author
names in the authorship list should be made only before the manuscript has been
accepted and only if approved by the journal Editor. To request such a change,

the Editor must receive the following from the corresponding author: (a) the
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reason for the change in author list and (b) written confirmation (e-mail, letter)
from all authors that they agree with the addition, removal or rearrangement. In
the case of addition or removal of authors, this includes confirmation from the
author being added or removed.

Only in exceptional circumstances will the Editor consider the addition,
deletion or rearrangement of authors after the manuscript has been accepted.
While the Editor considers the request, publication of the manuscript will be
suspended. If the manuscript has already been published in an online issue, any

requests approved by the Editor will result in a corrigendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal
Publishing Agreement' (see more information on this). An e-mail will be sent to
the corresponding author confirming receipt of the manuscript together with a
'‘Journal Publishing Agreement' form or a link to the online version of this
agreement.

Subscribers may reproduce tables of contents or prepare lists of articles
including abstracts for internal circulation within their institutions. Permission of
the Publisher is required for resale or distribution outside the institution and for all
other derivative works, including compilations and translations. If excerpts from
other copyrighted works are included, the author(s) must obtain written
permission from the copyright owners and credit the source(s) in the article.
Elsevier has preprinted forms for use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will
be asked to complete an 'Exclusive License Agreement' (more information).
Permitted third party reuse of gold open access articles is determined by the

author's choice of user license.

Author rights

As an author you (or your employer or institution) have certain rights to

reuse your work. More information.
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Elsevier supports responsible sharing

Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the
conduct of the research and/or preparation of the article and to briefly describe
the role of the sponsor(s), if any, in study design; in the collection, analysis and
interpretation of data; in the writing of the report; and in the decision to submit the
article for publication. If the funding source(s) had no such involvement then this

should be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies
which allow authors to comply with their funder's open access policies. Some
funding bodies will reimburse the author for the gold open access publication fee.

Details of existing agreements are available online.

Open access

This journal offers authors a choice in publishing their research:

Subscription

* Articles are made available to subscribers as well as developing countries and
patient groups through our universal access programs.

* No open access publication fee payable by authors.

* The Author is entitled to post the accepted manuscript in their institution's
repository and make this public after an embargo period (known as green Open
Access). The published journal article cannot be shared publicly, for example on
ResearchGate or Academia.edu, to ensure the sustainability of peer-reviewed
research in journal publications. The embargo period for this journal can be found

below.



35

Gold open access

* Articles are freely available to both subscribers and the wider public with
permitted reuse.
» A gold open access publication fee is payable by authors or on their behalf, e.g.

by their research funder or institution.

Regardless of how you choose to publish your article, the journal will apply

the same peer review criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by

the following Creative Commons user licenses:

Creative Commons Attribution (CC BY)

Let’s others distribute and copy the article, create extracts, abstracts, and
other revised versions, adaptations or derivative works of or from an article (such
as a translation), include in a collective work (such as an anthology), text or data
mine the article, even for commercial purposes, as long as they credit the
author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's honor or
reputation.

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)
For non-commercial purposes, lets others distribute and copy the article, and to
include in a collective work (such as an anthology), as long as they credit the
author(s) and provided they do not alter or modify the article.

The gold open access publication fee for this journal is USD 2600,
excluding taxes. Learn more about Elsevier's pricing policy:

https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier

has a number of green open access options available. We recommend authors
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see our open access page for further information. Authors can also self-archive
their manuscripts immediately and enable public access from their institution's
repository after an embargo period. This is the version that has been accepted
for publication and which typically includes author-incorporated changes
suggested during submission, peer review and in editor-author communications.
Embargo period: For subscription articles, an appropriate amount of time is
needed for journals to deliver value to subscribing customers before an article
becomes freely available to the public. This is the embargo period and it begins
from the date the article is formally published online in its final and fully citable

form. Find out more.

This journal has an embargo period of 24 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support
early and mid-career researchers throughout their research journey. The "Learn"
environment at Researcher Academy offers several interactive modules,
webinars, downloadable guides and resources to guide you through the process
of writing for research and going through peer review. Feel free to use these free
resources to improve your submission and navigate the publication process with

ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is
accepted, but not a mixture of these). Authors who feel their English language
manuscript may require editing to eliminate possible grammatical or spelling
errors and to conform to correct scientific English may wish to use the English

Language Editing service available from Elsevier's WebShop.

Submission
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Our online submission system guides you stepwise through the process of
entering your article details and uploading your files. The system converts your
article files to a single PDF file used in the peer-review process. Editable files
(e.g., Word, LaTeX) are required to typeset your article for final publication. All
correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

For submitting your manuscripts to Computational Biology and Chemistry
please go to our Elsevier Editorial System (EES) Website at:

http://ees.elsevier.com/cbac/.

Referees

Please submit the names and institutional e-mail addresses of several
potential referees. For more details, visit our Support site. Note that the editor

retains the sole right to decide whether or not the suggested reviewers are used.

NEW SUBMISSIONS

Submission to this journal proceeds totally online and you will be guided
stepwise through the creation and uploading of your files. The system
automatically converts your files to a single PDF file, which is used in the peer-
review process.

As part of the Your Paper Your Way service, you may choose to submit
your manuscript as a single file to be used in the refereeing process. This can be
a PDF file or a Word document, in any format or lay-out that can be used by
referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of
the source files at the initial submission. Please note that individual figure files

larger than 10 MB must be uploaded separately.

References

There are no strict requirements on reference formatting at submission.

References can be in any style or format as long as the style is consistent. Where
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applicable, author(s) name(s), journal title/book title, chapter title/article title, year
of publication, volume number/book chapter and the article number or pagination
must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage.

Note that missing data will be highlighted at proof stage for the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must
contain the essential elements needed to convey your manuscript, for example
Abstract, Keywords, Introduction, Materials and Methods, Results, Conclusions,
Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material,
this should be included in your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are
placed next to the relevant text in the manuscript, rather than at the bottom or the
top of the file. The corresponding caption should be placed directly below the

figure or table.

Peer review

This journal operates a single blind review process. All contributions will
be initially assessed by the editor for suitability for the journal. Papers deemed
suitable are then typically sent to a minimum of two independent expert reviewers
to assess the scientific quality of the paper. The Editor is responsible for the final
decision regarding acceptance or rejection of articles. The Editor's decision is

final. More information on types of peer review.

REVISED SUBMISSIONS
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Language

Please write your text in good English (American or British usage is
accepted, but not a mixture of these). Authors for whom English is a foreign
language are strongly recommended to have the manuscript thoroughly checked
and corrected before submission. English language help service: Upon request,
Elsevier will direct authors to an agent who can check and improve the English
of their paper (before submission). Please visit our Support Center for further
information.

Italics are not to be used for expressions of Latin origin, for example, in
vivo, et al., per se. Use decimal points (not commas); use a space for thousands
(10 000 and above).

Print the entire manuscript on one side of the paper only, using double
spacing and wide (3 cm) margins. (Avoid full justification, i.e., do not use a
constant right-hand margin.) Ensure that each new paragraph is clearly indicated.
Present tables and figure legends on separate pages at the end of the
manuscript. If possible, consult a recent issue of the journal to become familiar

with layout and conventions. Number all pages consecutively.

Use of word processing software

Regardless of the file format of the original submission, at revision you
must provide us with an editable file of the entire article. Keep the layout of the
text as simple as possible. Most formatting codes will be removed and replaced
on processing the article. The electronic text should be prepared in a way very
similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.

To avoid unnecessary errors, you are strongly advised to use the 'spell-check’

and 'grammar-check'’ functions of your word processor.

LaTeX

You are recommended to use the Elsevier article class elsarticle.cls to

prepare your manuscript and BibTeX to generate your bibliography.
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Our LaTeX site has detailed submission instructions, templates and other

information.

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections.
Subsections should be numbered 1.1 (then 1.1.1,1.1.2, ...), 1.2, etc. (the abstract
is not included in section numbering). Use this numbering also for internal cross-
referencing: do not just refer to 'the text'. Any subsection may be given a brief

heading. Each heading should appear on its own separate line.

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given
a brief heading. Each heading should appear on its own separate line.
Subsections should be used as much as possible when cross-referencing text:

refer to the subsection by heading as opposed to simply "the text".

Introduction

State the objectives of the work and provide an adequate background,

avoiding a detailed literature survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an
independent researcher. Methods that are already published should be
summarized, and indicated by a reference. If quoting directly from a previously
published method, use quotation marks and also cite the source. Any

modifications to existing methods should also be described.

Theory/calculation
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A Theory section should extend, not repeat, the background to the article
already dealt with in the Introduction and lay the foundation for further work. In
contrast, a Calculation section represents a practical development from a

theoretical basis.

Essential title page information

+ Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.

» Author names and affiliations. Please clearly indicate the given name(s) and
family name(s) of each author and check that all names are accurately spelled.
You can add your name between parentheses in your own script behind the
English transliteration. Present the authors' affiliation addresses (where the
actual work was done) below the names. Indicate all affiliations with a lower-case
superscript letter immediately after the author's name and in front of the
appropriate address. Provide the full postal address of each affiliation, including
the country name and, if available, the e-mail address of each author.

» Corresponding author. Clearly indicate who will handle correspondence at all
stages of refereeing and publication, also post-publication. This responsibility
includes answering any future queries about Methodology and Materials. Ensure
that the e-mail address is given and that contact details are kept up to date by
the corresponding author.

* Present/permanent address. If an author has moved since the work described
in the article was done, or was visiting at the time, a 'Present address' (or
'Permanent address') may be indicated as a footnote to that author's name. The
address at which the author actually did the work must be retained as the main,

affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights

Highlights are mandatory for this journal. They consist of a short collection
of bullet points that convey the core findings of the article and should be submitted
in a separate editable file in the online submission system. Please use 'Highlights'

in the file name and include 3 to 5 bullet points (maximum 85 characters, including
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spaces, per bullet point). You can view example Highlights on our information

site.

Abstract

A concise and factual abstract is required. The abstract should state briefly
the purpose of the research, the principal results and major conclusions. An
abstract is often presented separately from the article, so it must be able to stand
alone. For this reason, References should be avoided, but if essential, then cite
the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the

abstract itself.

Graphical abstract

A graphical abstract is mandatory for this journal. It should summarize the
contents of the article in a concise, pictorial form designed to capture the attention
of a wide readership online. Authors must provide images that clearly represent
the work described in the article. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: please provide an
image with a minimum of 531 x 1328 pixels (h x w) or proportionally more. The
image should be readable at a size of 5 x 13 cm using a regular screen resolution
of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. You can view
Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's lllustration Services to ensure the best

presentation of their images also in accordance with all technical requirements.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using
American spelling and avoiding general and plural terms and multiple concepts
(avoid, for example, 'and’, 'of'). Be sparing with abbreviations: only abbreviations
firmly established in the field may be eligible. These keywords will be used for

indexing purposes.
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Acknowledgements

Collate acknowledgements in a separate section at the end of the article
before the references and do not, therefore, include them on the title page, as a
footnote to the title or otherwise. List here those individuals who provided help
during the research (e.g., providing language help, writing assistance or proof

reading the article, etc.).

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to
funder's requirements:

Funding: This work was supported by the National Institutes of Health
[grant numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA
[grant number zzzz]; and the United States Institutes of Peace [grant number
aaaal.

It is not necessary to include detailed descriptions on the program or type
of grants and awards. When funding is from a block grant or other resources
available to a university, college, or other research institution, submit the name of
the institute or organization that provided the funding.

If no funding has been provided for the research, please include the
following sentence:

This research did not receive any specific grant from funding agencies in

the public, commercial, or not-for-profit sectors.
Nomenclature and units

Follow internationally accepted rules and conventions: use the
international system of units (Sl). If other quantities are mentioned, give their
equivalent in Sl. You are urged to consult IUPAC: Nomenclature of Organic

Chemistry for further information.

Math formulae
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Please submit math equations as editable text and not as images. Present
simple formulae in line with normal text where possible and use the solidus (/)
instead of a horizontal line for small fractional terms, e.g., X/Y. In principle,
variables are to be presented in italics. Powers of e are often more conveniently
denoted by exp. Number consecutively any equations that have to be displayed

separately from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively
throughout the article. Many word processors build footnotes into the text, and
this feature may be used. Should this not be the case, indicate the position of
footnotes in the text and present the footnotes themselves separately at the end

of the article.

Artwork

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

* Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol,
Couirier.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Indicate per figure if it is a single, 1.5 or 2-column fitting image.

» For Word submissions only, you may still provide figures and their captions, and
tables within a single file at the revision stage.

* Please note that individual figure files larger than 10 MB must be provided in
separate source files.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are
given here.

Formats
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Regardless of the application used, when your electronic artwork is finalized,
please 'save as' or convert the images to one of the following formats (note the
resolution requirements for line drawings, halftones, and line/halftone
combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.
TIFF (or JPG): Color or grayscale photographs (halftones): always use a
minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a
minimum of 500 dpi is required.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the
resolution is too low.

* Supply files that are too low in resolution.

» Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or
JPEG), EPS (or PDF) or MS Office files) and with the correct resolution. If,
together with your accepted article, you submit usable color figures then Elsevier
will ensure, at no additional charge, that these figures will appear in color online
(e.g., ScienceDirect and other sites) in addition to color reproduction in print.

Further information on the preparation of electronic artwork.
Figure captions

Ensure that each illustration has a caption. A caption should comprise a
brief title (not on the figure itself) and a description of the illustration. Keep text in
the illustrations themselves to a minimum but explain all symbols and

abbreviations used.

Tables
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Please submit tables as editable text and not as images. Tables can be
placed either next to the relevant text in the article, or on separate page(s) at the
end. Number tables consecutively in accordance with their appearance in the text
and place any table notes below the table body. Be sparing in the use of tables
and ensure that the data presented in them do not duplicate results described
elsewhere in the article. Please avoid using vertical rules and shading in table

cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the
reference list (and vice versa). Any references cited in the abstract must be given
in full. Unpublished results and personal communications are not recommended
in the reference list, but may be mentioned in the text. If these references are
included in the reference list they should follow the standard reference style of
the journal and should include a substitution of the publication date with either
'Unpublished results' or 'Personal communication'. Citation of a reference as 'in

press' implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high-quality peer review are
ensured by online links to the sources cited. In order to allow us to create links to
abstracting and indexing services, such as Scopus, CrossRef and PubMed,
please ensure that data provided in the references are correct. Please note that
incorrect surnames, journal/book titles, publication year and pagination may
prevent link creation. When copying references, please be careful as they may
already contain errors. Use of the DOI is highly encouraged.

A DOl is guaranteed never to change, so you can use it as a permanent
link to any electronic article. An example of a citation using DOI for an article not
yetin an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke

M. (2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern
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Venezuela. Journal of Geophysical Research,
https://doi.org/10.1029/2001JB000884. Please note the format of such citations

should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the
reference was last accessed. Any further information, if known (DOI, author
names, dates, reference to a source publication, etc.), should also be given. Web
references can be listed separately (e.g., after the reference list) under a different

heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them in your text and including a data reference in your
Reference List. Data references should include the following elements: author
name(s), dataset title, data repository, version (where available), year, and global
persistent identifier. Add [dataset] immediately before the reference so we can
properly identify it as a data reference. The [dataset] identifier will not appear in

your published article.

Reference management software

Most Elsevier journals have their reference template available in many of
the most popular reference management software products. These include all
products that support Citation Style Language styles, such as Mendeley. Using
citation plug-ins from these products, authors only need to select the appropriate
journal template when preparing their article, after which citations and
bibliographies will be automatically formatted in the journal's style. If no template
is yet available for this journal, please follow the format of the sample references
and citations as shown in this Guide. If you use reference management software,

please ensure that you remove all field codes before submitting the electronic
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manuscript. More information on how to remove field codes from different
reference management software.

Users of Mendeley Desktop can easily install the reference style for this
journal by clicking the following link:
http://open.mendeley.com/use-citation-style/computational-biology-and-
chemistry

When preparing your manuscript, you will then be able to select this style

using the Mendeley plug-ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission.
References can be in any style or format as long as the style is consistent. Where
applicable, author(s) name(s), journal title/book title, chapter title/article title, year
of publication, volume number/book chapter and the article number or pagination
must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage.
Note that missing data will be highlighted at proof stage for the author to correct.
If you do wish to format the references yourself, they should be arranged

according to the following examples:

Reference style

Text: All citations in the text should refer to:

1. Single author: the author's name (without initials, unless there is ambiguity)
and the year of publication;

2. Two authors: both authors' names and the year of publication;

3. Three or more authors: first author's name followed by 'et al.' and the year of
publication.

Citations may be made directly (or parenthetically). Groups of references can be
listed either first alphabetically, then chronologically, or vice versa.

Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones,
1999).... Or, as demonstrated (Jones, 1999; Allan, 2000)... Kramer et al. (2010)

have recently shown ...’



49

List: References should be arranged first alphabetically and then further sorted
chronologically if necessary. More than one reference from the same author(s) in
the same year must be identified by the letters 'a’, 'b', 'c', etc., placed after the
year of publication.

Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2010. The art of writing a
scientific article. J. Sci. Commun. 163, 51-59.
https://doi.org/10.1016/j.Sc.2010.00372.

Reference to a journal publication with an article number:

Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2018. The art of writing a
scientific article. Heliyon. 19, e00205.
https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

Strunk Jr., W., White, E.B., 2000. The Elements of Style, fourth ed. Longman,
New York.

Reference to a chapter in an edited book:

Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your
article, in: Jones, B.S., Smith , R.Z. (Eds.), Introduction to the Electronic Age. E-
Publishing Inc., New York, pp. 281-304.

Reference to a website:

Cancer Research UK, 1975. Cancer statistics reports for the UK.
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/
(accessed 13 March 2003).

Reference to a dataset:

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T., 2015. Mortality data
for Japanese oak wilt disease and surrounding forest compositions. Mendeley
Data, v1. https://doi.org/10.17632/xwj98nb39r.1.

Video

Elsevier accepts video material and animation sequences to support and

enhance your scientific research. Authors who have video or animation files that

they wish to submit with their article are strongly encouraged to include links to
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these within the body of the article. This can be done in the same way as a figure
or table by referring to the video or animation content and noting in the body text
where it should be placed. All submitted files should be properly labeled so that
they directly relate to the video file's content. . In order to ensure that your video
or animation material is directly usable, please provide the file in one of our
recommended file formats with a preferred maximum size of 150 MB per file, 1
GB in total. Video and animation files supplied will be published online in the
electronic version of your article in Elsevier Web products, including
ScienceDirect. Please supply 'stills' with your files: you can choose any frame
from the video or animation or make a separate image. These will be used instead
of standard icons and will personalize the link to your video data. For more
detailed instructions please visit our video instruction pages. Note: since video
and animation cannot be embedded in the print version of the journal, please
provide text for both the electronic and the print version for the portions of the

article that refer to this content.

Data visualization

Include interactive data visualizations in your publication and let your
readers interact and engage more closely with your research. Follow the
instructions here to find out about available data visualization options and how to

include them with your article.

Supplementary material

Supplementary material such as applications, images and sound clips, can
be published with your article to enhance it. Submitted supplementary items are
published exactly as they are received (Excel or PowerPoint files will appear as
such online). Please submit your material together with the article and supply a
concise, descriptive caption for each supplementary file. If you wish to make
changes to supplementary material during any stage of the process, please make
sure to provide an updated file. Do not annotate any corrections on a previous
version. Please switch off the "Track Changes' option in Microsoft Office files as

these will appear in the published version.
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Research data

This journal encourages and enables you to share data that supports your
research publication where appropriate, and enables you to interlink the data with
your published articles. Research data refers to the results of observations or
experimentation that validate research findings. To facilitate reproducibility and
data reuse, this journal also encourages you to share your software, code,
models, algorithms, protocols, methods and other useful materials related to the
project.

Below are a number of ways in which you can associate data with your
article or make a statement about the availability of your data when submitting
your manuscript. If you are sharing data in one of these ways, you are
encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more
information on depositing, sharing and using research data and other relevant

research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you
can link your article directly to the dataset. Elsevier collaborates with a number of
repositories to link articles on ScienceDirect with relevant repositories, giving
readers access to underlying data that gives them a better understanding of the
research described.

There are different ways to link your datasets to your article. When
available, you can directly link your dataset to your article by providing the
relevant information in the submission system. For more information, visit the
database linking page.

For supported data repositories a repository banner will automatically

appear next to your published article on ScienceDirect.
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In addition, you can link to relevant data or entities through identifiers within
the text of your manuscript, using the following format: Database: xxxx (e.g.,
TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any
research data (including raw and processed data, video, code, software,
algorithms, protocols, and methods) associated with your manuscript in a free-to-
use, open access repository. During the submission process, after uploading your
manuscript, you will have the opportunity to upload your relevant datasets directly
to Mendeley Data. The datasets will be listed and directly accessible to readers

next to your published article online.

Data in Brief

You have the option of converting any or all parts of your supplementary
or additional raw data into one or multiple data articles, a new kind of article that
houses and describes your data. Data articles ensure that your data is actively
reviewed, curated, formatted, indexed, given a DOI and publicly available to all
upon publication. You are encouraged to submit your article for Data in Brief as
an additional item directly alongside the revised version of your manuscript. If
your research article is accepted, your data article will automatically be
transferred over to Data in Brief where it will be editorially reviewed and published
in the open access data journal, Data in Brief. Please note an open access fee of
500 USD is payable for publication in Data in Brief. Full details can be found on

the Data in Brief website. Please use this template to write your Data in Brief.

MethodsX

You have the option of converting relevant protocols and methods into one
or multiple MethodsX articles, a new kind of article that describes the details of
customized research methods. Many researchers spend a significant amount of

time on developing methods to fit their specific needs or setting, but often without
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publishes this information in order to make it searchable, peer reviewed, citable
and reproducible. Authors are encouraged to submit their MethodsX article as an
additional item directly alongside the revised version of their manuscript. If your
research article is accepted, your methods article will automatically be transferred
over to MethodsX where it will be editorially reviewed. Please note an open
access fee is payable for publication in MethodsX. Full details can be found on
the MethodsX website. Please use this template to prepare your MethodsX

article.

Data statement
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data in your submission. This may be a requirement of your funding body or
institution. If your data is unavailable to access or unsuitable to post, you will have
the opportunity to indicate why during the submission process, for example by
stating that the research data is confidential. The statement will appear with your

published article on ScienceDirect. For more information, visit the Data Statement

page.

Online proof correction

Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The
environment is similar to MS Word: in addition to editing text, you can also
comment on figures/tables and answer questions from the Copy Editor. Web-
based proofing provides a faster and less error-prone process by allowing you to
directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF
version. All instructions for proofing will be given in the e-mail we send to authors,
including alternative methods to the online version and PDF.

We will do everything possible to get your article published quickly and accurately.
Please use this proof only for checking the typesetting, editing, completeness and

correctness of the text, tables and figures. Significant changes to the article as
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the Editor. It is important to ensure that all corrections are sent back to us in one
communication. Please check carefully before replying, as inclusion of any
subsequent corrections cannot be guaranteed. Proofreading is solely your

responsibility.
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providing 50 days free access to the final published version of the article on
ScienceDirect. The Share Link can be used for sharing the article via any
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