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We present the data for the global proteome and post-
translational modification mapping of Labeo rohita (Rohu)
which consists of mass-spectrometric (MS) data for 8498
proteins at 1% false discovery rate, which constitutes 26% of
the total protein-coding sequences in Rohu. This data con-
sists of deep proteomics of 17 normal tissues including eye,
spinal cord, brain, male gonad, female gonad, gill, air blad-
der, gall bladder, gut, liver, heart, kidney, skin, scales, mus-
cle, fin, spleen, as well as blood plasma and embryo of
Rohu. The data from SRM-based targeted analysis to val-
idate the presence of few key proteins is also included.
Global post translational modification-based analysis (global
PTM) was also performed in the studied tissues and its
background data is also publicly accessible. This data and
the web-based proteome map may aid applied and basic
research endeavors in aquaculture to meet the food de-
mands and nutritional security challenges of an increasing
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world population. The data here is related to the research
article “Organ-based proteome and post-translational modi-
fication profiling of a widely cultivated tropical water fish,
Labeo rohita” in the Journal of Proteome Research [1].
© 2022 The Authors. Published by Elsevier Inc.

This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Specifications Table

Subject

Specific subject area

Type of data

How the data were acquired

Data format

Description of data collection

Data source location

Data accessibility

Related research article

Omics: Proteomics (Biological sciences)

Proteome map of Labeo rohita.

Table, Figure

Data was acquired using liquid chromatography-tandem mass spectrometry
(LC-MS/MS) through an Easy-nLC 1200 nano-flow liquid chromatography
system coupled with Orbitrap Fusion Tribrid mass spectrometer.

SRM/MRM data was acquired using an HPLC system (Thermo Vanquish)
connected with Triple Quadrupole Mass spectrometer (TSQ Altis Thermo)
Comparative protein expression data was obtained through Proteome
Discoverer analysis of the mass spectrometry raw data. The expression data is
presented in a web-based portal www.fishprot.org/ The Django framework was
used in designing this portal. Currently it allows the data visualization as
heatmap across the studied tissue.

The data for PTMs (Phosphorylation, Methylation and Acetylation) was
obtained using PTMProphet tool in the Trans-Proteomic Pipeline.

Analyzed

For discovery based proteomic data, 19 normal tissues were taken for protein,
peptide and PTM profiling where FDR of 1% was considered. For targeted
proteomic comparison, peak intensities obtained from MRM analysis were
compared across 9 tissues.

Institution: Indian Institute of Technology, Bombay.

City/Town/Region: Mumbai 400076.

Country: India.

Latitude and longitude (and GPS coordinates, if possible) for collected
samples/data: 19.1334° N, 72.9133° E

Dataset 1: MS raw data and the protein database (.FASTA) is available at the
Proteome-Xchange Consortium identifier PXD026377.

All msf files (.msf) obtained from Proteome Discoverer analysis are available at
PRIDE under the identifier PXD027141.

Dataset 2: Datasets for selected/multiple reaction monitoring (S/MRM)
experiment at Panorama public-
https://panoramaweb.org/rohuorganwisesrm.url

All the data is freely available at
https://pubs.acs.org/doi/10.1021/acs.jproteome.1c00759.

Fish Proteome Map portal www.fishprot.org/
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Value of the Data

- This data is of great significance to the scientific community and researchers who focus
on basic biological or industrial (fisheries) research.

+ The provided data on organ-wise proteome, methylome, acetylome, and phospho-
proteome will help in exploring the role of proteins and post-translationally modified pro-
teins in this food fish.

- This dataset provides a map of proteins expressed by a tissue which gives clues to their
function and organization in the cell.

» The provided data can be further analyzed and compared with other studies to identify
the protein targets for accessing other aspects such as eco-toxicological monitoring.

+ Our data extends a thorough understanding of commercially and ecologically important
fish Rohu, and can benefit researchers involved in basic research, on a fish model as well
as researchers associated with aquaculture and food industry.

1. Rationale and Objectives

Aquaculture is one of the food industries with the fastest growth rates. However, progress in
aquaculture research has been significantly hampered by the scarcity of multi-omics data for the
majority of the cultivated aquaculture species. One of the economically significant aquaculture
species is Rohu. The recent release of Rohu’s complete genome sequence [2] has increased the
demand for creating an equivalent proteome map. In order to achieve this goal, this dataset was
created to offer a thorough organ-based protein and PTM map of different tissue samples for
this species.

2. Data Description

We describe two datasets acquired to develop a global proteome and PTM map for Rohu,
a significant aquaculture species. Dataset 1 consists of discovery proteomic data obtained us-
ing Orbitrap Fusion based LC-MS/MS through data dependent acquisition mode. Dataset 2 con-
sists of targeted proteomic data obtained using Multiple reaction monitoring approach of mass
spectrometry. Before performing these LC-MS/MS analyses, protein was extracted from differ-
ent tissue samples, followed by SDS-PAGE based fractionation. Protein was digested using in-gel
method. The peptides were taken first to generate the discovery proteomic data which was ac-
quired through 289 mass spectrometry runs by injecting one microgram of peptide each time.
This raw data (dataset 1) obtained was analyzed in two different tools to perform the compara-
tive protein expression and PTM identification in all the tissue samples taken (Fig. 1). MRM data
consisting of 54 raw files was acquired for a set of 45 proteins targets. The data presented here
consists of three figures and three tables (given in supplementary). Table 1 (.docx) has the de-
tails of all the reagents and equipment used to acquire or analyze this dataset. Fig. 2 and Table
2 (.xIs) shows the distribution of proteins in each tissue based on number of unique peptide
identifications. Number of peptide identifications with zero missed cleavage are represented in
Fig. 3 and Table 3 (.xIs).
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Fig. 1. Schematic representation of workflow for sample preparation and data analysis: Tissue samples were collected from fish and proteins were extracted using different methods as pH
shift method. SDS-PAGE was performed to fractionate the sample. Gel pieces were processed for in-gel digestion to obtain peptides for Liquid chromatography tandem mass spectrometry
(LC-MS/MS). Raw data obtained was analyzed using two different pipelines; A. Proteome Discoverer (PD) tool using Sequest HT for protein search to finally obtaining protein abundances
and, B. Trans-Proteomic Pipeline (TPP) with COMET and PTM prophet tools to identify the post-translational modifications (PTMs) across the tissue samples. Data was further analysed
to obtain comprehensive picture of protein expression and function. Validation experiment for trends of protein expression was performed using Selected/Multiple reaction monitoring
(SIMRM).

ata

9¥/801 (Z20Z) S¥ Jorg ul pIpQ /D 39 UDMSOD "I pup da[1upg 'y ‘DSSIN ‘11N



3000

2500
1
2000
2]
£
Q
2 1500
<
o
= 5 i
> 1000 88 . g
S w EBER i
- S #
8 # B @
500 L L i
| BB i
i ERE g
& & 7 ]
0 & & = 2
< N\ S N QO
I i $°
&F < &)
v}

Fig. 2. Bar plot showing organ wise distribution of proteins based on number of identified unique peptides (1, 2 or >=3).

9%/2801 (ZZ0Z) S¥ Jorid ul pIpQ /v 35 UDMSOD Al pup da1ung 'y ‘DSSIN 1IN



60000

50000

m Peptides-Total = Peptides-OMc
40000

30000
20000

I‘l 1 ||||M||| ||I
1171M7 I " L.. bl

£ N @ S o P F @ PP @S O
& T F O O*‘«-\b MG 0"2" 5T
\ N N A

No. of Peptides

?'.\‘
&

Fig. 3. Bar plot showing organ wise distribution of peptides based on missed cleavage. Peptides-Total -Number of total identified peptides, Peptides-OMc- Peptides with 0 missed cleavage.
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3. Experimental Design, Materials and Methods
3.1. Proteomic Sample Preparation

3.1.1. Acclimation of Fish and sample collection

Healthy fingerlings were acclimatized to laboratory conditions for a week. At a 2% body
weight, fish were fed two times daily. These acclimation conditions included 24 h aeration and
12 h daylight. Water temperature was maintained at 28—30°C. Following this acclimation, five
fingerlings were sacrificed for sample collection including heart, kidney, liver, air bladder, fin,
eye, brain, gall bladder, spinal cord, skin, muscle, gut, skin, gill. Gonad tissues from male and
female and blood plasma were sampled from adult fish weighing ~1 kg. Additionally, embryo
tissue at 4t day of fertilization was also taken for proteomic analysis.

3.1.2. Extraction of proteins from the collected samples

The pooled sample for each tissue was taken for protein extraction. For fifteen of the tissues
(male gonad, female gonad, heart, kidney, liver, air bladder, eye, brain, gall bladder, spinal cord,
muscle, gut, skin, gill, spleen), proteins were extracted using urea lysis buffer through a pH shift
method [3] in 3 different pHs of 2.5, 8, and 13. Lysis buffer contained 8 M urea, 1 mM MgCl2,
50 mM Tris—HCI, and 75 mM NaCl. This method covers the proteome in-depth from the pooled
samples while reducing the number of mass spectrometric runs. Tissue sample (25-100 mg)
was immersed in lysis buffer (300 uL) followed by homogenization using bead beating with
silica/zirconium beads. It was followed by centrifugation at 4°C with 8000 rpm for 15 min. Clear
supernatant was collected and stored at —80°C. Trizol method was used to extract the embryonic
proteins. Blood plasma from the female fish was taken directly for protein quantification and
digestion.

3.1.3. Peptide Preparation using in-gel protein digestion

From each tissue, 30 ug of protein sample was run in SDS-PAGE and fractionated by excising
at least six separate bands per lane. After in-gel digestion of all bands from all the samples, 302
fractions were obtained. Prior to protein digestion, gel bands were detained using a solution of
two parts of acetonitrile (ACN) mixed with one part of ammonium bicarbonate (ABC). Proteins
were in-gel reduced and alkylated with dithiothreitol (DTT) and iodoacetamide (IAA), respec-
tively. Following this, digestion with trypsin ~1:30 w/w trypsin-to-protein ratio was performed.
Extraction of the digested peptides utilized an uphill gradient of acetonitrile and the peptides
were vacuum dried before desalting. Peptides were quantified by the Scopes method and 1ug
of the peptide for each fraction was taken for mass spectrometry.

3.2. Liquid chromatography tandem mass spectrometry (LC-MS/MS)

3.2.1. Discovery proteomic data acquisition using Data-Dependent Acquisition (DDA) mode
Following in-gel protein digestion, mass spectrometric based data was acquired in data de-
pendent acquisition mode using nano Liquid chromatography linked with Orbitrap Fusion mass
spectrometer. For all the samples, each fraction peptides were run individually except for spleen,
skin, scales and plasma. For these tissues, 2-3 fractions of the same sample were pooled owing
to low peptide quantity in individual fraction. For first three tissues, out of initial 18 fractions,
16, 13 and 15 fractions, respectively were run in mass spectrometer. Similarly, for plasma sam-
ple, mass spectrometric data was acquired for 8 fractions. Consequently, raw data was obtained
for 289 mass spectrometric runs from all the samples. Peptides were run at a flow rate of 5
uL/min through the pre-analytical column. At a flow rate of 300 nL/min, over a 120 min ana-
lytical column, the sample was monitored. Solvents used include buffer B (80% Acetonitrile and
0.1% formic acid (FA)) and buffer A (MS Grade water and 0.1% formic acid) full scan range of
peptides were subjected to liquid chromatography at a flow rate of 5 uL/min onto pre-analytical
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column (Details in Table 1), followed by resolution on an analytical column (Details in Table 1) in
which flow rate was 300 nL/min, over a 120 min gradient in solvent B. MS spectra were acquired
where scan range of 375—1700 m/z was employed in DDA mode. The peptides were fragmented
using High-energy collision dissociation (HCD) method. Value of 400,000 and 10,000 were set
for AGC target in MS1 and MS2, respectively.

3.2.2. Protein Identification for global mapping of proteins

All raw files obtained after DDA based mass spectrometry were analyzed using Proteome Dis-
coverer (PD) (Version 2.2, Thermo). NCBI database for Labeo rohita (Bio project: PRINA437789)
proteome was used for protein identification. This database consisted of translated coding se-
quences (CDs) based on gene prediction, locus tag IDs (prefix ROHU) and DDBJ CSS IDs (prefix
RXN). This database corresponds to the Labeo rohita UniProt database where each of these CD
are provided with UniProt ID (ProteomelD: UP000290572). The analysis was performed in label-
free quantification (LFQ) mode and proteins were identified keeping a maximum of 2 missed
cleavages. Static modification included cysteine carbamido-methylation whereas variable modifi-
cations included N-terminus acetylation and oxidation of methionine. False discovery rate (FDR)
of 1% was kept for both peptides and proteins.

3.2.3. Identification of Post-translational Modifications (PTM)

The PTM based analysed was performed using PTMprophet tool in Trans Proteomic Pipeline
(TPP) software (Version 5.2.0 Flammagenitus). The PTM search was performed to map three
PTMs including phosphorylation at serine, threonine, and tyrosine (STY), methylation at the
protein N-terminus, lysine, and arginine (nKR), and acetylation on lysine and N-terminus of
the peptide. Firstly, all MS raw (.RAW) were converted into mzML followed by Comet search
using NCBI database along with decoy sequences generated using decoy algorithm and the
contaminant sequences from the common Repository of Adventitious Proteins (cRAP) database
(http://www.thegpm.org/crap/). Along with the modifications as oxidation (+15.994915 Da) and
cysteine carbamidomethylation (+57.021464 Da), selected PTM were added. It included methyl
modification on nKR (+14.015650), phosphoryl modification on STY (+79.966 Da) and acetyla-
tion modification on nK (+42.010 Da: N-terminus and lysine). Comet outputs were taken for
PTMprophet analysis. MS1 peak tolerance was 20 ppm and high accuracy MS2 was performed.
FDR value of 0.0008 was selected for PTM peptide spectral match (PSM) for final filtration.

3.2.4. Targeted proteomic data acquisition using Selected/multiple reaction monitoring (S/MRM)
mode

S/MRM data was acquired for 45 proteins across nine tissue samples including spleen, spinal
cord (SC), female gonad (FG), brain, liver, heart, male gonad, eye and embryo. This data was
compared with the protein expression trend obtained using DDA data. Transition list was cre-
ated using Skyline software (version 21.1.1) [4] where the target list of proteins was imported.
The final list consisted of 2166 transitions corresponding to 280 peptides run in six transition list
(SRM methods). The list also includes nine transitions of heavy labelled synthetic peptide DIFT-
GLIGPMK spiked in all the samples to monitor the consistency across the runs. The data was
acquired in Triple Quadrupole Altis (Thermo) instrument coupled with an HPLC system (Van-
quish, Thermo). Sample was run over a gradient of 10 min (Column details in Table 1) at a flow
rate of 0.450 mL/min using reverse phase separation. A cycle time of 2 sec was set. Solvent A
has milli Q water with 0.1% FA and solvent B has 20% ACN with 0.1% FA. Column temperature
was set to 45°C.

3.3. Data analysis
3.3.1. Comparative protein expression analysis across the tissues

The abundance values acquired after PD search were considered as a measure of protein ex-
pression and utilized for comparative expression analysis across different tissues. The heatmaps,
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to represent a landscape of protein expression, were plotted by hierarchical clustering, per-
formed via Hierarchical Clustering Explorer software (Version 3.5). Log2 transformed abundances
for all the quantified proteins excluding those with missing abundance values assorted into four
datasets- 8127 total proteins, 26 shared proteins, 3960 total gonad and 1756 shared gonad pro-
teins, were used as input list, normalized by scaling between 0 and 1, range set as column-by-
column for the initial dendrogram. Both rows and columns for the total protein dataset were
clustered based on Pearson Correlation Coefficient, UPGMA (average linkage) and no data par-
titioning to generate the hierarchically clustered protein expression heatmaps. For the shared
proteins and the gonadal expression heatmaps, the distance measure was kept as Euclidean dis-
tance, the other parameters being the same as that of the total protein expression.

3.3.2. Gene Ontology and Functional analysis

Gene ontology (GO) based annotation was performed in PANTHER tool (Version15.0) [5] to
obtain functional classification of identified proteome based on protein class, cellular compo-
nents, biological processes and molecular function. For background proteome, LABRO was se-
lected. Using Fisher exact test, an overrepresentation test was also performed in PANTHER where
a p value threshold of 0.05 was used. For each tissue, pathway analysis was performed in KEGG
mapper [6] where preferred gene names obtained from eggNOG analysis [7] were used and
Danio rerio as reference. For eggNOG analysis, FASTA sequences (downloaded from UniProt [8])
were taken as input. Seed ortholog detection criterion was 0.001 and taxonomic scope was se-
lected as “Actinopterygii”. Under ortholog restriction, “transfer annotation from any ortholog”
was chosen. Protein-protein interaction (PPI) networks for selected pathways of tissues (FDR <
0.01) was performed in STRING tool [9] using Danio rerio as reference. For PPl enrichment, p
value of < 0.05 was selected.

3.3.3. Selected/multiple reaction monitoring (S/MRM) data analysis

Obtained data was analyzed in Skyline against spectral libraries obtained from DDA data (.msf
files) and Prosit-based library [10] . Peaks were manually annotated based on peak shape, co-
elution of product ions and match with spectral library. Peak area and intensity of peptides
/proteins were compared across the samples.

3.3.4. Development of the Fish Proteome Map (FPM) Portal

The Fish Proteome Map (FPM) is a web-based portal that has been designed on the Django
framework. It is made available as www.fishprot.org/ and allows the visualization of data ob-
tained. Currently it has the data for all the organs with all identified proteins, peptides. For each
query protein, comparative protein expression data can be visualized across the tissues. This is
a dynamic platform and has the provisions of being extended to add more information on Rohu
or even encompass other fishes.
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