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Tools - A
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NCBI BLAST +

convert2blastmask Convert
masking information in lower
case masked FASTA input to
file formats suitable for
makeblastdb

NCBI BLAST + blastx Search
protein database with
translated nucleotide query
sequencels)

NCBI BLAST + makeblastdb
Make BLAST database

NCBI BLAST + thlastn Search
translated nucleotide database

with protein query sequence(s)

NCBI BLAST + segmasker low
complexity regions in protein

sequences

NCBI BLAST + blastn Search
nucleotide database with

nucleotide query sequencels)

NCBI BLAST + blastdbemd
entry(s) Extract sequencels)
from BLAST database

NCBI BLAST + database info
Show BLAST database
information from blastdbcmd

NCBI BLAST + thlastx Search
translated nucleotide database
with translated nucleotide

query sequence(s)

NCBI BLAST + rpstblastn
Search protein domain
database (PSSMs) with
translated nucleotide query

sequencels)

BLAST XML to tabular Convert
BLAST XML output to tabular

PepPainter classify genomic
location of peptides

Tabular-to-FASTA converts
tabular file to FASTA format

Peptide Shaker Perform
protein identification using
various search engines based

on results from SearchCUI

Search CUI Perform protein
identification using various
search engines and prepare
results for input to Peptide

Shaker
Query Tabular using sqlite sql

bed to protein map genomic
location of proteins for MVP

Translate BED transcripts
cDNA in 3frames or CDS

FASTA Merge Files and Filter

Unigue Sequences
Concatenate FASTA database
files tagether

SQLite to tabular for SQL

Query

Convert gHfCompare
annatated CTF to BED for

StringTie results

CustomProD8 Cencrate
protein FASTAs from exosome
or transcriptome data

LHCompare compare
assembled transcripts to a
rcfcrcn:c annotation

FreeBayes bayesian genetic
variant detector

BamLeftAlign indels in BAM
datasets

StringTie merge transcripts
StringTie transcript assembly
and quantifcation

HISAT2 A fast and sensitive

alignment program
FASTA-to-Tabular converter

mz to sqlite Extract
mzldenmtML and associated

proteomics datasets into a

SQLite DB

Column Regex Find And

Replace

Regex Find And Replace

Workflows

» All worktlows

® imported

ABRF Workflow2 Database Search

= imported
ABRF Workflow3 Novel peptide_ai
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From Raw Data to Results on Your Screen

A suite of accessible software for comprehensive proteogenomic informatics
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Proteomics Search Novel Protein

RNAseq Analysis Visualization

The MVP Galaxy visualization plugin allows the user to
Wl . browse and select proteomics search results.
ldentification MVP Multi-omic Visualization Platform o |
Using a SQLite database allows results to be filtered and
mz to sqlite on data 36, data 7, and others aggregated in a variety of ways, as well as providing
Reference W quick retrieval of details for selected items.
Genome J FREEBAYES Peptide Overview Filtering Sequences x
Variant calling MS/MS T Se— Detailed Peptide Spectral Match (PSM) data can be
CustomPro DB . . .
SNP and indel m displayed for selected peptides, and a lorikeet spectral
v P i
RNA-Seq HISAT2 w variants J MGFs view can be displayed for each PSM.
\ 4 A\ 4
FASTQ Genomic i Sequence Spectra Count Protein Count
Alignment RNAseq Protein W ( Mjﬁ:::kﬂ%l/jl\lﬂs SEEES e elE BVDPOSSAEASG A selected peptide can also be displayed in a protein
VDPDSSAE LR 1 1 g g 9 q Q
Fasta Database J ’L slarch Algorithms l PepPointer view. The protein view shows the peptide in context
3 JAVDPOSSAEASGLRAQDR ‘ ‘ with all peptide identifications to the search protein.
Transcript | ( Genomic w s W NCBI-BlastP JOGDLENPVLYSGAV 2 1
Features GTF | :L Mapping SQLite J PeptideShaker BOSGASGSILEASAAR 1 1 A variant search protein can have an entry in the
DB Score PSMs J H BELGSSDLTAR : : variant_annotation table, then MVP will add the “search
. Q ” \:
v ( Select Novel S S ; ; protein matches reference protein” line above the
STRINGTIE > elect Nove . . : .
, > - protein, and highlight the variant residues.
RNA-Seq transcript L Peptides BNVITLLS@F 1 1
assembly Translate mz_to_sqlite ‘ . . . :
franscripts »  mzldentML as SQLite SRR ’ ‘ When genomic mapping is available for a search protein
J DB Showing 1 to 8 of 8 entries (filtered from 4,976 total entries) n in the feature_cds_map table’ an exon track is d|sp|ayed
Peptide ' o above the protein. Clicking on an exon bar opens an
( GFF COMPA_RE > Genomic Show 10 ¢ entries IGV.js genome browser plugin to that location in the
> as?:fr:rzlzc\,:th Coordinates genome. This can provide an integrated view of the
L transeript sequencing and proteomic data in their genomic context.
RNA sequencing data allows for the generation of a sample- . Explore Peptide Identifications Genome Add Track I GV'J S G e n O I I Ie B rowse r
specific search database for improved identification of . Verify Spectral Match in Lorikeet
roteins. . C .
P . . View Peptide in Protein Context
The applications required for analysis are packaged as Galaxy AS a n I n teg ra te d WO r kfl OW O n t h e G a I a Xy p I a tfo rl I l ) View Genomic context in IGV.js " — - _ — _' )QO
tools installable on a Galaxy server from the Galaxy toolshed. el
GOGAGAGCAGCCGTGAAGCCCTGGTGOAGCCAGCTTCAGAGAGCCCCAGGCCAGCCCTGGOCAAGATCTGCCTCCAGCGATACCAGTGAGGASG
f \ R R A A v K P W W -] Q L Q R A P 6 Q P W a D [ § P P A 1 P v R R
We employed several workflows to produce a sample specific I L : k S m V ol c[a -l -
ESSREALVEPTSESPRPALAR Title: Mo_Tai_iTRAQ_9.07324.07324.4 Scan Options~ Reference Transcript bed 11z muscuuzcacmzz e o
SN PS and indels Were identified using HISATZ and FrEEBayeS; Peptides pro.bed IDE.::G-:- Genomic Coordinate ...
customProDB generates the variant proteins. e br b b Fedt v b o
:ms{. 2 (3 ESSREALVEPTSESPRPALAR, MH+ 2282.1735, m/z 571.2988 130.0499 | 65.5286 | 440215 | 1 P 21 (T eihed pepties probem
. . . . . . . b @1 @2' @3 File: Mo_Tai_iTRAQ_f9.07324.07324.4, Scan: 5850, Exp. m/z: 607.322021, Charge: 4 217'0“9 109.0446 | 73.0321 | 2 18| 20 | 2153.1309 | 1077.0691 Peptides pro.bam
Variant tra nscrlpts were identified using HISATZ, Strlnnge, ¢ 11 ; g a 304.1139 | 152.5606 | 102.0428 | 3 [§ | 19 | 2066.0989 | 1033.5531 | 689.3711
X . . . ~A
and gffcompare; the resulting GTF flle iS Converted tO BED v @1 @2 @3 1004 460.2150 | 230.6112 | 154.0765 | 4 [ R | 18 | 1979.0669 | 990.0371 | 660.3605 Read Name Mo_Tai_iTRAQ_f9.07324.07324.4 &
f d | d . . b I b d z[1 s 589.2576 | 295.1325 | 197.0907 | 5 | E | 17 | 1822.9658 608.3268 I
ormat and translated to variant proteins by translate_bed. [Desetect All 304 tyEn e Pt g - Dy Drseyms e N I
e;;ra:.L)oss: 804 W 387.1930 | 258.4645 | 7 | L| 15 | 1622.8860 541.6335 = Regad ;’and . Total Count 108
3 A 106 (100%
A common feature of the RNAseq search database oo |, : prypeey progmy by Py prw— e : o e n
. . . 3POs (P OTRTITY 501.2485 | 334.5015 | 9 [E | 13 | 1410.7336 470.9160 o Mapped Yes .
generation workflows is that each produces a protein fasta to i | o e e o Py By — HISAT2.bam RNA reads = oo sy 5 o
econdary No
be added to the search database and also generates a ‘ : . G . CReporterions | 1199.5903 LTl 400.5349 | 11 | T | 11 | 1184.6382 395.5509 — Supp!cm:nmw . N
genomic mapp|ng OUtpUt that iS Converted to a SQUte . 4 ; Mass Type: 1286.6223 | 643.8148 | 429.5456 | 12 [ § | 10 | 1083.5905 361.8684 = Duplicate No
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database that allows the the PSM results to later be viewed K j yass Tot: [0.05 ) I & 1502.6969 | 751.8521 | 501.5705 [ 14 | § | & | 867.5159 289.8435 =
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on a genome browser. OTh “ppm J n NH 1
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Final Summary Novel Peptides
Output

59: PepPointer on ® S %
data 58

58: ® & x
Pegude genomic coordinate

57: Novel Peptides ® &S

36: ® F R
Extraalng Novel PEQUGES

55: BlastP_output Pt

33 ® &S X
Pepuides for Blast-
P_analysis

47 mz 1o sqlite on ® S
data 29, data 36, and

others
68.5 M8

format: mz.sqlite, database
mm1l0

11:25:39.027 [main] INFO Main

Driver - Starting mzident

parsing.

11:25:35.040 [pool-2-thread-2]

INFO

ThreadedXMLReader- »edu.umn.m
Parsing file /galaxy_data

Jdatabase/fles
J001/dataset_1304.dat
11:25:35.040 [pool-2-thr

43: Mo _Tal_PSM ® & x

40: ® &S X
Mo Tai mzidgentml

39: FASTA-t0-~ ® &%
Tabular on data 3

38 ® &%
SearchGUI_Output

37:Mo Tal Trimmed mgfs  x

2 lst with 4 items

3z ® &S X
genomic_mapping sqlite
30: ® &%

Variant annotation sqlitedb

29: ® &S X
Uniprot cRAP_SAV indel translat
edbed

24 ® SR
TranslatedcDNA fasta

23 ® &S X
TranslatedcDNA_bed

2L ® S X
CustomProDb _SAV INDEL

12 ® &S X
Gchomgane results

7: ProB.vct ® &SR

6:StringTie ProBgt @ & x

W

5 P

FASTQ ProB 22LIST.ba

3 ® &S X
Trimmed ref 5000 _uniprot cRAP
Jfasta

Z ® Fx
Mus musculus.GRCm38.86.gtf

L ® F X
FASTQ ProB 22LIST.fastgsanger




