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To conduct differential gene expression analysis, ovaries from
the cattle tick Rhipicephalus microplus were dissected at three
distinct developmental stages (preingurgitated, immature in-
gurgitated, and mature ingurgitated). Additionally, undis-
sected intact mature males and complete ingurgitated female
ticks without ovaries (carcasses) were also collected to serve
as reference samples for analysis. To perform total RNA pu-
rification, tissue from ten individuals representing each of
the five previously described conditions was pooled. mRNA
was isolated from the purified total RNA using the oligo (dT)
method. Following fragmentation, double stranded cDNA was
synthesized and ligated to sequencing adapters. Suitable-
sized fragments were subsequently used for PCR amplifica-
tion. Libraries were analyzed and quantified using an Agilent
2100 Bioanalyzer and an ABI StepOnePlus Real-Time PCR Sys-
tem. A total of 45.64 Gb bases were sequenced using the Illu-
mina HiSeq sequencing platform. After assembling the sam-
ples and correcting for abundance, we obtained 82,877 uni-
genes. The total length, average length, N50, and GC content
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of the unigenes were 89,754,828 bp,1,082 bp,2,068 bp and
49.04 % respectively. For functional annotation, the unigenes
were aligned with 7 functional databases. The number of
unigenes identified in the functional databases were as fol-
lows: 32,518 (NR:39.24 %), 10,259 (NT:12.38 %), 23,624 (Swis-
sprot:28.50 %), 22,203 (KOG:26.79 %), 25,072 (KEGG:30.25 %),
17,435(G0:21.04 %), and 23,220 (InterPro:28.02 %). Unigene
candidate coding regions (CDS) among the unigenes were
predicted using TransDecoder software and 42,143 CDS were
detected. We also detected 10,522 simple sequence repeats
(SSRs) distributed on 8,126 unigenes, and predicted 4,672
transcription factors (TF) coding unigenes. Our data can be
used to identify genes that are important for male and fe-
male tick and arachnid reproduction and tick general physi-
ology.
© 2024 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/)
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1. Value of the Data

* Rhipicephalus microplus is a blood sucking ectoparasite that costs billions to the cattle

industry.

+ R microplus causes stress in cattle, damages their skin, reduces milk and meat production
and transmits bovine diseases such as anaplasmosis and babesiosis.
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» These data provide a comprehensive transcriptome analysis of the developmental stages of
Rhipicephalus microplus ovaries.

« Transcriptomic data from the reproductive tissue of R. microplus are highly valuable because
they allow the identification of genes involved in tick reproduction, which can become po-
tential targets for controlling ticks.

 These data will benefit the scientists who are interested in arthropod reproduction, tick biol-
ogy and pest control.

» These data are versatile and can be utilized to explore various aspects of tick and acarid
biology, including reproduction, development and evolution. Additionally, these finding could
lead to valuable insights into potential gene targets for the development of new pesticides.
Moreover, these data can be used and reused for continuous research in these areas.

2. Background

The objective of this study was to identify differentially expressed genes during the devel-
opment of the germ line in the cattle tick R. microplus. This ectoparasite inflicts significant eco-
nomic losses on the cattle industry. To achieve this goal, we isolated ovaries from R. microplus
at three distinct developmental stages and extracted RNA for transcriptome sequencing. Our aim
was to identify crucial genes involved in ovarian and oocyte development. To distinguish repro-
ductive genes from housekeeping and somatic tissue genes, we sequenced the transcriptome of
female ticks without ovaries (carcasses). Additionally, we sequenced the transcriptome of undis-
sected intact males, taking advantage that their testicles account for a considerable portion of
their body mass. Genes related to spermatogenesis and male reproduction can be identified by
the subtraction of the genes expressed in female gonads and carcasses from the genes that are
expressed in males.

3. Data Description

Table 1 shows the quality metrics of the raw reads and the generated assembly and annota-
tion of the information.

Table 2 shows unigene Functional Annotation found in 7 functional databases (NR, NT, GO,
KOG, KEGG, SwissProt and InterPro) and the intersection between all of them.

Table 1

Clean reads quality metrics.
Sample Total raw  Total clean Total clean Clean reads Clean reads Clean reads

reads(M) reads (M) bases (Gb) Q20 (%) Q30 (%) ratio (%)

SRR21725969 Female carcass 91.84 90.25 9.03 98.52 95.67 98.27
SRR21725968 Preingurgitated 94.03 91.69 9.17 98.6 95.98 97.52
ovary
SRR21725966 94.03 92.29 9.23 98.59 95.92 98.15
Immature ingurgitated ovary
SRR21725967 94.03 91.56 9.16 98.61 95.99 97.37
Mature ingurgitated ovary
SRR21725965 91.84 90.51 9.05 98.55 95.77 98.55
male

Sample: Sample name

Total Raw Reads (Mb): The number of reads before filtering.

Total Clean Reads (Mb): The number of reads after filtering.

Total Clean Bases (Gb): The total base amount after filtering.

Clean Reads Q20 (%): The percentage of bases whose quality was greater than 20 in the clean reads.
Clean Reads Q30 (%): The percentage of bases whose quality was greater than 30 in the clean reads.
Clean Reads Ratio (%): The percentage of the number of clean reads.
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Table 2

Unigene functional annotation were found in 7 functional databases (NR, NT, GO, KOG, KEGG, SwissProt and InterPro).
Values Total Nr Nt SwissProt KEGG KOG InterPro GO Intersection  Overall
Number 82,877 32,518 10,259 23,624 25,072 22,203 23220 17435 3906 35,070
Percentage 100 % 3924 % 1238 % 28.50 % 3025% 2679% 28.02% 21.04% 471% 4232 %

Intersection: The number of unigenes annotated in all 7 functional databases.
Overall: The number of unigenes annotated in any of the 7 functional databases.

Table 3

Species distribution of the genes found in the nonredundant nucleotide database.
Species Phylum or Subphylum Class Subclass Order %
Ixodes scapularis Chelicerata Arachnida Ixodida 4787 %
Limulus polyphemus Chelicerata Merostomata Xiphosurida 917 %
Parasteatoda tepidariorum Chelicerata Arachnida Araneae 3.64 %
Stegodyphus mimosarum Chelicerata Arachnida Araneae 3.01 %
Galendromus occidentalis Arthropoda Arachnida Acari Mesostigmata 213 %
Nuttalliella namaqua Chelicerata Arachnida Acari Ixodida 161 %
Amblyomma variegatum Chelicerata Arachnida Ixodida 157 %
Rhipicephalus microplus Arthropoda Arachnida Ixodida 153 %
Tropilaelaps mercedesae Arthropoda Arachnida Acari Ixodida 121 %

Distribution of homologous genes of other annotated species found in the nonredundant nucleotide database. All iden-
tifiable organisms whose represented genes had a ratio > 1 % in our database are Chelicerata or Arachnida.

Table 4
Differentially expressed genes (DEGs) using female carcass as reference.

2-fold change in expression (log2 fold change of +1)

Tissue Up regulated Down regulated
PIO 23,757 4403

10 22,885 4294

FMIO 23,161 4204

Male 18,769 4902
Benjamini-Hochberg procedure adjusted pseudo P-values

PIO 16,746 2292

10 15,147 2076

FMIO 15,729 2187

Male 10,756 2087

Up and down regulated genes using the 2-fold change in expression (log2 fold change of +1) criterion and the stricter
Benjamini-Hochberg procedure adjusted pseudo P-values criterion.

Table 3 shows the species distribution of the genes found in the nonredundant nucleotide
database for which > 1 % of the genes were represented ratio in our database.

Table 4 shows up regulated and down regulated genes using the 2-fold change in expres-
sion (log2 fold change of 4+1) and the corrected up and down regulation using the Benjamini-
Hochberg procedure.

Fig. 1 shows the functional annotation of homologous genes of other annotated species.

Fig. 2 shows the representation of homologous genes in different databases, CDS size distri-
bution and transcription factor family classification.

Fig. 3 shows gene expression and principal component analysis.

Supplementary files that contain all the raw data related to all the tables, graphs, im-
ages and charts are provided at: Reynaud, Enrique (2024), “Transcriptomic dataset of the
development and maturation of the Rhipicephalus microplus ovary.”, Mendeley Data, V1,
doi:10.17632/t9h88383xd.1

https://data.mendeley.com/datasets/t9h88383xd/1


https://doi.org/10.17632/t9h88383xd.1
https://data.mendeley.com/datasets/t9h88383xd/1

R. Cossio-Baytigar, E. Miranda-Miranda and H. Aguilar-Diaz et al./Data in Brief 55 (2024) 110661 5

Translation, ribosomal structure and biogenesis
Transeription

Signal transduction mechanisms

g

H

RNA processing and modification

g

Replication, recombination and repair

§

Posttranslational modification, protein turnover, chaperones

Nucleotide transport and metabolism

]

Nuclear structure

H

Lipid transport and metabolism

3632% Intracellular trafficking, secretion, and vesicular transport

Species Inorganic on transport and metaboisr | | ©%¢
P Egﬁz:;@‘g;g;us Generalfunction predicion oy | | s«
Parasteatoda tepidariorum Function unknown _ 2080
E:ﬁg:;dyphus mimosarum Exvacoluiar srvctres | [ &'
Energy production and conversion | | %
Ootonso mocharisms { [ 770
Cyosieteton | [ 5o
Coanzyme wansport and metabotism { [N 157
Chromatin sructure and aynamics { [N =5
9.7% Collwallmembranslenvelope biogenesis | [N 777

Cell mtiity

]
8

. cell division, pariiioning

Carbohydrate transport and metabolism

Amino acid transport and mtabolism

2000 4000
Number of Genes

C celuar process:

metabolc rocess |
biologcal rguiaton |
ogulation of biologcal process |
response fostmulus
ocaizaton
s oo W'"“"“"“"”"‘““"‘WM“"“‘:' ey B and ctabols {5
ol commnty - sukaryoles| - E—— i
mticotlscrganismalprocess | o bty o | —
oviopmontal pocoss. ‘Coll moty e
negative regulaton of i Sgnalansducton s
‘Posiive roguiaion of bilogca procoss | ‘Signaling molocuics and inoracion|  E——
systom procoss | Wembrane ranspor| - E— 7
i-organism process Tansiaion|  E—— s
oot i Folding,soring and degradalon |  E—— 17
} adhosion anscrpion|  E—
Selegcal e § Regienionndreont| I o
cors: Overviow|  E——— <2
et e fcions Gasaso | E——— 0
H cors: Spocilc types | —— 15
cel pofferaton i Neurodsgensiathe dischses | —— .o
n Iniecious dseases. Gaciotal|  — 2
presynapticprocess imolved n chemcal syt ransmission oo Paracilc|  E—
‘pomontaton Endocins s mablc daouses|
col ing O estanc: Anineopasic e
i process | icular dioases| E— )
et Sibarcs dopendonc | E—
ot ImmunG discasos| E— s
W0ea ynatos H Global and overview 7
| E— 2%
colpant & Caonyiie maabolin | E—
iy i — 2
mombrane part Nucieaido motabol| B s
organel H Glycan biosyrihesis and metaboism | ~ E— 1
ot part H Nicaboism of Colacirs and wiamins|  Ee— 2
omciocutar complor : Wetabolam o e o | Iy 51
‘oxracoluiar rogon norgy metabolm. E
S —r
isaoukls rejon par Bioymihess of v soconcary metasltes| 18 11
o Enasatns e, T
col ncion Dgesive sysiom o
synapse part arvous systom. =
ion Bove =
vidonpart & -
" e Girultory sy -
othor organism E
o —— H Envronmentl adapiaton -
catyicacivy|  E——— o | | Exrolory systom e
oicing | ——————— 75 i e
raporr sy | E—— (25 Number of Genes
— 557
E— 536 W Coluiar Procosses
— 500 B Envionmentl Inormation Processing
— B Gonot Ikormation Processing
H Human Diseases,
ihtaboism
Organisma Systems
prooin g ganismal s

£ o
Number of Genes

Fig. 1. Functional annotation of homologous genes of other annotated species. A) Distribution of homologous genes
from other annotated species identified in the nonredundant nucleotide database revealed that all organisms with genes
represented at a ratio of > 1 % in our database belonged to the Chelicerata or Arachnida taxa B) Eukaryotic Orthologous
Groups of proteins (KOG) functional distribution. C) Gene Ontology (GO) functional distribution. D) Kyoto Encyclopedia
of Genes and Genomes (KEGG) functional distribution.

Bioproject and BioSample data were uploaded to NCBI according to instructions [1].The
accession numbers were assigned as follows: PRJNA884635, SAMN31034487, SAMN31034488,
SAMN31034489, SAMN310344890, and SAMN31034491.

4. Experimental Design, Materials and Methods

RNA extraction. Ticks at appropriate developmental stages and sex were selected, and ovaries
were extracted from females. Ticks were washed with distilled water to remove any extraneous
debris. A transversal cut was performed between the first and second leg pairs to remove the
entire anterior area. The internal organs were extruded in Jan & Jan30 solution (NaCl 128 mM,
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Fig. 2. Representation of homologue genes in different databases, CDS size distribution and transcription factor family
classification. A) Venn diagram of the NR, KOG, KEGG, SwissProt, and Interpro databases. Extensive functional overlap
can be found among the different databases; however, some genes are only represented in unique databases. B) Length
distribution of all unigene CDSs. C) Transcription Factor family classification of unigenes. D) Heatmap showing the distri-
bution of transcription factor expression levels according to tissue. Transcription factor expression clearly clusters ovarian
tissue regardless of its maturity (C = Carcass; Male = Undissected intact males; PIO = Preingurgitated Ovary; 10 = In-
gurgitated ovary; FMIO = Fully Matured Ingurgitated Ovary) separately from males, which are also clearly differentiated
from gonadless somatic tissue (carcasses).

KCl 2 mM, MgCI2 4 mM, Sucrose 36 mM, HEPES 5mM, pH7.3) [2]. Complete ingurgitated female
ticks without ovaries (carcasses), complete males, and extracted ovaries were rapidly frozen in
liquid nitrogen and then finely ground using a ceramic mortar and pestle. The resulting tis-
sue powder was resuspended in TRIzol reagent (Thermo Fisher, Waltham, Massachusetts, USA).
1 mL of TRIzol reagent was added per 50-100 mg of tissue. Tissues were thoroughly homoge-
nized and then incubated for 5 min to allow complete dissociation of the nucleoprotein complex.
Chloroform (0.2 mL per 1 mL of TRIzol reagent) was added to the lysate, mixed thoroughly, and
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Fig. 3. Gene expression and principal component analysis. A) Box plot of gene expression showing the distribution and
dispersion of gene expression levels in the different tissues analyzed. B) Gene expression distribution plot illustrating
gene expression across the analyzed tissues. The distribution of the genes expressed in each tissue exhibited distinct
peaks, indicating tissue-specific gene expression patterns. The shape of the distributions of the different tissues are sim-
ilar, suggesting homogenous overall gene expression levels across the analyzed tissues. C) Gene expression distribution
for each of the tissues analyzed. D) PCA scatter plot displaying the projection of gene expression data onto two prin-
cipal components (PCs). The x-axis represents PCA1, which explains 61.17 % of the total variance in the dataset, while
the y-axis represents PCA2, explains 22.1 % of the total variance. Each point on the scatter plot corresponds to a tissue
sample, and its position reflects the tissue’s gene expression profile in the reduced-dimensional space defined by the
two selected PCs. C = Carcass, Male = Undissected intact males, PIO = Preingurgitated ovary; 10 = Ingurgitated ovary;
FMIO = Fully Matured Ingurgitated Ovary.

incubated for 2-3 min. The sample was centrifuged for 15 min at 12,000 x g at 4 °C, resulting
in separation into a lower phenol-chloroform phase, an interphase, and a colorless upper aque-
ous phase. The aqueous phase containing the RNA was transferred to a new tube, and 0.5 mL of
isopropanol was added per 1 mL of TRIzol reagent used for lysis. After incubating for 10 min at
4 °C, the sample was centrifuged for 10 min at 12,000 x g at 4 °C. The RNA precipitate formed a
white gel-like pellet, which was resuspended in 1 mL of 75 % ethanol per 1 mL of TRIzol reagent
used for lysis. The sample was briefly vortexed and centrifuged for 5 min at 7500 x g at 4 °C.
The supernatant was discarded, and the RNA pellet was air-dried for 5-10 min. Finally, the pel-
let was resuspended in 20-50 puL of RNase-free water, 0.1 mM EDTA, or 0.5 % SDS solution by
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pipetting up and down. The RNA could be stored in 75 % ethanol for at least 1 year at -20 °C or
at least 1 week at 4 °C.

Library construction. Total RNA samples were subjected to quality control (QC) using an
Agilent 2100 Bioanalyzer with an Agilent RNA 6000 Nano Kit. The QC assessment involved mea-
suring RNA concentration and RIN value, evaluating the 28S/18S ratio, and analyzing the frag-
ment length distribution. mRNA isolation from total RNA was performed using the oligo(dT)
method. Subsequently, the mRNA was fragmented and fragments of 200 to 300 bases were pu-
rified. First strand cDNA and second strand cDNA were then synthesized. The resulting cDNA
fragments were purified and treated with EB buffer for end repair, followed by the addition of a
single nucleotide (adenine). Adapters were ligated to the cDNA fragments, and PCR amplification
was conducted to obtain cDNA fragments of the appropriate size. The Agilent 2100 Bioanalyzer
and ABI StepOnePlus Real-Time PCR System were utilized to quantify and qualify the resulting
libraries.

Library sequencing: Libraries were sequenced using the Illumina HiSeq sequencing plat-
form. Base quality values were assessed using the Illumina GA Pipeline v1.5. The Illumina
HiSeq2000/2500 system’s quality value system was Phred+64. The sequencing data were stored
in the Sanger FASTQ file format [3], which includes quality scores for each sequence.

Sequence reads filtering. The sequence reads were filtered to remove low-quality reads,
reads containing adaptors, and reads with a high content of unknown bases (N). The filtering
steps were as follows: Reads containing adaptors were removed and reads with more than 5 %
of unknown bases (N) were discarded. Low-quality reads were filtered out using the following
criterion: if the percentage of bases with a quality score less than 10 exceeded 20 % within a
read, it was considered a low-quality read and discarded. The filtered reads, referred to as “Clean
Reads,” were retained for downstream analyses. The clean reads were stored in the FASTQ format
for further analysis.

Tables, graphs, images and charts plotting. Gene expression data was obtained and tabu-
lated in the form of Fragments Per Kilobase of transcript per Million mapped reads (FPKM) val-
ues. To ensure accurate analysis and visualization, zero FPKM values were replaced with NaNs
to avoid issues with logarithmic transformations.

For the identification of differentially expressed genes, we calculated log2 fold changes in
gene expression for each genotype relative to the control. Genes with at least a 2-fold change in
expression (log2 fold change of +1) were identified. Pseudo p-values were calculated based on
these fold changes, and the Benjamini-Hochberg procedure [4] was applied to control the false
discovery rate (FDR) across multiple comparisons.

All visualizations and statistical analyses were conducted using Python with the pandas,
numpy, seaborn, matplotlib, and statsmodels libraries. Up regulated and down regulated genes
are reported in Table 4.

Bioinformatics workflow. Low-quality reads were filtered using the previously described cri-
terion. Next, the clean reads were assembled into unigenes, followed by functional annotation.
The workflow also included the detection of simple sequence repeats (SSRs) and calculating uni-
gene expression levels. Differentially expressed genes (DEGs) between samples were identified
in the final stages. Clustering analysis was performed, and functional annotations of the DEGs
were carried out to gain further insights into their biological relevance.

De novo assembly. De novo assembly was performed using Trinity on the clean reads, where
PCR duplicates were removed to enhance efficiency [5]. The three Trinity independent software
modules (Inchworm, Chrysalis, and Butterfly) were used.

Inchworm assembled reads into unique transcript sequences, including full-length transcripts
for the most frequent isoforms and unique portions of alternatively spliced transcripts. Chrysalis
clustered Inchworm contigs. Butterfly was used for reporting full-length transcripts of alterna-
tively spliced isoforms and distinguishing transcripts corresponding to paralogous genes.

The resulting assembly from the Trinity of a list of transcripts was identified. TGICL [6] was
used for gene family clustering, yielding the final unigenes. As multiple samples were analyzed,
TGICL was executed separately for each unigene to obtain the final set for downstream analysis.
The unigenes were categorized into two types: clusters, identified with the prefix “CL,” followed
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by a cluster ID (representing several unigenes with >70 % similarity), and singletons, denoted as
unigenes.

software: https://github.com/trinityrnaseq/trinityrnaseq/wiki/Output-of-Trinity- Assembly

Unigene functional annotation. The following functional annotation methods were used:
NT, NR, GO, KOG, KEGG, SwissProt, and InterPro. Unigenes were annotated to the NT, NR, KOG,
KEGG, and SwissProt databases using Blastn, Blastx [7], or Diamond [8]. GO annotation was per-
formed using Blast2GO [9] with NR annotation, and InterPro annotation was conducted using
InterProScan5 [10]

The software versions and parameters used were as follows:

Blast: Version v2.2.23, default parameters. Website: http://blast.ncbi.nlm.nih.gov/Blast.cgi

Diamond: Version v0.8.31, default parameters. Website: https://github.com/bbuchfink/
diamond

Blast2GO: Version v2.5.0, default parameters. Website: https://www.blast2go.com

InterProScan5: Version v5.11-51.0, default parameters. Website: https://code.google.com/p/
interproscan/wiki/Introduction

The databases used for annotation were:

NT: Nucleotide database comprising sequences from various sources. Website: ftp://ftp.ncbi.
nlm.nih.gov/blast/db

NR: Protein database including sequences from multiple sources. Website: ftp://ftp.ncbi.nlm.
nih.gov/blast/db

GO: Gene Ontology database representing knowledge of gene functions. Website: http://
geneontology.org

KOG: EuKaryotic Orthologous Groups database for identifying ortholog and paralog proteins.
Website: ftp://ftp.ncbi.nih.gov/pub/COG/KOG

KEGG: Kyoto Encyclopedia of Genes and Genomes database for genomic, pathway, disease,
and drug information. Website: http://www.genome.jp/kegg

SwissProt: Manually annotated protein sequence database providing high-quality information.
Website: http://ftp.ebi.ac.uk/pub/databases/swissprot

InterPro: Resource for functional analysis of protein sequences, classifying them into families
and predicting important sites. Website: http://www.ebi.ac.uk/interpro

Unigene CDs prediction. Transdecoder was used to identify candidate coding regions. The
longest open reading frame (ORF) was extracted, followed by a search for Pfam protein homolo-
gous sequences using Blast to SwissProt and Hmmscan to predict the coding region.

The software versions and parameters used were as follows:

TransDecoder:

Version: v3.0.1

Parameters: default

Website: https://transdecoder.github.io

Unigene TF prediction. The unigenes were mapped to the AnimalTFDB2.0 database to iden-
tify corresponding TF families, Ensembl gene IDs, and database linkages. Through these linkages,
we obtained access to the TF families’ to obtain genetic information, functions, and binding sites.
The sequence of each unigene was obtained using getorf, after which the ORFs were aligned to
TF domains from the AnimalTFDB2.0 database using hmmsearch. TFs were identified based on
the descriptions anotated in the AnimalTFDB2.0 database [11,12].

The software versions, parameters, and database used were as follows:

getorf:

Version: EMBOSS:6.5.7.0

Parameters: -minsize 150

Website: http://genome.csdb.cn/cgi-bin/emboss/help/getorf

hmmsearch:

Version: v3.0

Parameters: default

Website: http://hmmer.org

Website: http://www.bioguo.org/AnimalTFDB/


https://github.com/trinityrnaseq/trinityrnaseq/wiki/Output-of-Trinity-Assembly
http://blast.ncbi.nlm.nih.gov/Blast.cgi
https://github.com/bbuchfink/diamond
https://www.blast2go.com
https://code.google.com/p/interproscan/wiki/Introduction
http://ftp://ftp.ncbi.nlm.nih.gov/blast/db
http://ftp://ftp.ncbi.nlm.nih.gov/blast/db
http://geneontology.org
http://ftp://ftp.ncbi.nih.gov/pub/COG/KOG
http://www.genome.jp/kegg
http://ftp.ebi.ac.uk/pub/databases/swissprot
http://www.ebi.ac.uk/interpro
https://transdecoder.github.io
http://genome.csdb.cn/cgi-bin/emboss/help/getorf
http://hmmer.org
http://www.bioguo.org/AnimalTFDB/
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Unigene expression analysis. The clean reads were mapped to the unigenes using Bowtie2
[13], and calculating the gene expression levels were calculated using RSEM [14]. Hierarchical
clustering analysis was performed using the hclust function, and PCA analysis was conducted
using the princomp function in R software.

The software versions and parameters used were as follows:

Bowtie2 Version: v2.2.5

Parameters: -q -phred64 -sensitive —dpad 0 -gbar 99999999 -mp 1,1 -np 1 -score-min
L0,-01-11 -

X 1000 -no-mixed -no-discordant -p 1 -k 200

Website: https://bowtie-bio.sourceforge.net/index.shtml

RSEM:

Version: v1.2.12

Parameters: default

Website: https://deweylab.github.io/RSEM/

Limitations

As each of the samples of RNA sequenced came from a pool of individual samples the relative
expression levels represent the average expression levels in the population.
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