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Objec>ves	  for	  workshop	  

	  

	  

•  Basics	  of	  data	  analysis	  for	  proteomics/proteogenomics	  

•  Learn	  about	  tools	  available	  in	  Galaxy	  for	  proteomics	  

•  Learn	  how	  to	  build	  some	  workflows	  and	  use	  tools	  
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‘Omic	  technologies	  and	  the	  molecular	  biology	  paradigm	  

DNA	  

Genome	  

RNA	  

Transcriptome	  
Protein	  

Proteome	  

Metabolite	  

Metabolome	  

High	  throughput	  sequencing	  technologies	   Biological	  Mass	  Spectrometry	  

•  Proteomics	  complements	  genomics/transcriptomics	  

•  Direct	  informa:on	  on	  molecular	  “effectors”	  of	  cell	  func:ons	  (enzymes,	  transporters	  etc.)	  

•  Proper:es	  not	  predicted	  by	  genes/transcripts	  (PTMs,	  protein	  complexes	  etc.)	  
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Quick	  reminder:	  primary	  protein	  structure	  

hYp://www.scienceprofonline.com/chemistry/what-‐is-‐organic-‐chemistry-‐carbohydrates-‐proteins-‐lipids-‐nucleic-‐acids.html	  

(20	  naturally	  occurring)	  
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“Top	  down	  proteomics”	  

“BoCom	  up	  proteomics”	  

Measuring	  masses	  of	  proteins	  and	  pep>des	  
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“MS1”	  spectrum	  records	  masses	  of	  

intact	  pep:des	  

High	  throughput	  protein	  iden>fica>on	  by	  MS	  

“MS2”	  or	  “MS/MS”	  spectrum	  

records	  masses	  of	  pep:de	  

fragments	  
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Informa>on	  “currency”	  of	  MS:	  mass	  spectra	  
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Mass resolution = m/Δm 
where m = analyte mass 

  Δm = width of peak, generally at 50%   
 of peak height (also called full-width half- 

 max, or FWHM) 
 

•  Generally higher mass resolution is preferred 

Mass accuracy (ppm) = [(measured m/z – actual m/z)/(actual m/z)] * 106 

•  Mass accuracy is usually expressed in units of parts per million (ppm) 

•  Generally a lower mass accuracy in ppm is preferred 

m/z = mass-to-charge = mass of analyte/number of retained charges 

Common	  mass	  spectrometry	  terms	  

m/z 
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b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b1 

y13 y12 y11 y10 y9 y8 y7 y6 y5 y4 y3 y2 y1 y14 y-series: 

b-series: 

Tandem	  mass	  spectrometry	  and	  pep>de	  sequence	  

•  An	  MS/MS	  spectrum	  contains	  a	  mixture	  of	  b	  and	  y	  ions	  
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High	  throughput	  iden>fica>on	  of	  proteins	  
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Different	  choices	  for	  sequence	  database	  searching	  
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Eng	  et	  al	  2011	  

Mol	  Cell	  Proteomics.	  10(11):	  R111.009522.	  

Experimental	  workflow	  in	  MS-‐based	  proteomics	  
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Data	  analysis	  modules	  for	  protein	  iden>fica>on	  

1.	  Database	  and	  peak	  list	  genera>on	  

2.	  Sequence	  database	  searching	  

3.	  Data	  filtering,	  QC	  and	  organiza>on	  

4.	  Visualiza>on	  
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Why	  use	  Galaxy	  for	  proteomics	  data	  analysis?	  

J Proteome Res. 2014 13:5898-908	  
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Proteomics	  tools	  accessible	  via	  the	  Tool	  Shed	  

hYps://toolshed.g2.bx.psu.edu/	  

hYps://github.com/galaxyproteomics/tools-‐galaxyp	  
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Basics	  of	  proteogenomics	  
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Pep>de	  sequence	  variants	  and	  “proteoforms”	  
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	  	  	  	  What	  will	  this	  workshop	  cover?	  	  

	  
•  Basics	  of	  MS-‐based	  proteomic	  data	  analysis,	  with	  a	  showcasing	  of	  

proteogenomic	  workflows	  in	  Galaxy.	  

•  The	  first	  workflow	  module	  for	  merging	  search	  databases	  will	  be	  

actually	  ‘run’	  while	  others	  we	  will	  ‘pretend	  run’	  –	  to	  avoid	  slow	  

down	  on	  the	  cloud.	  

•  The	  different	  modules	  can	  be	  run	  as	  a	  complete	  workflow	  –	  for	  

the	  sake	  of	  a	  tutorial	  we	  will	  run	  modules	  separately.	  

•  We	  have	  included	  documenta:on	  for	  each	  por:on	  of	  this	  

workshop	  for	  reference.	  
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	  INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	  

	  SEARCHGUI	  :	  SEARCH	  ALGORITHMS	  

	  PEPTIDESHAKER	  

	  BLAST-‐P	  SEARCH	  

	  PSM	  EVALUATION	  

	  GENOME	  	  

VISUALIZATION	  
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PROTEOGENOMICS WORKFLOW  

1A	  

3	  

4	  

5	  
1B	   2	  

July	  8th	  2015:	  	  Session	  7	  :	  2:05	  PM:	  Extending	  Galaxy’s	  reach:	  recent	  progress	  towards	  

complete	  mul:-‐omic	  data	  analysis	  workflows.	  

Timothy	  J	  Griffin	  
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	  INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	  

	  SEARCHGUI	  :	  SEARCH	  ALGORITHMS	  

	  PEPTIDESHAKER	  

	  BLAST-‐P	  SEARCH	  

	  PSM	  EVALUATION	  

	  GENOME	  	  

VISUALIZATION	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	  
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Software tools can be used in a sequential manner to 

generate analytical workflows that can be reused, shared 

and creatively modified for multiple studies. 

GALAXY TOOLS and WORKFLOWS 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   23	  

INPUT WORKFLOW  OUTPUT  



Open a web browser and navigate to the 

GalaxyP cloud instance –  

     http://54.205.17.20/ 

 
At the top of the screen select User and 

Register and Log in for your Cloud 

username (your email) and password. 

Geing	  Started	  GCC2015	  GalaxyP	  Tutorial	  



2.2	  Geing	  Started	  GCC2015	  GalaxyP	  Tutorial	  

	  
A.	  Open	  a	  web	  browser	  and	  navigate	  to	  the	  GalaxyP	  cloud	  instance	  -‐	  hYp://54.205.17.20/	  

B.	  At	  the	  top	  of	  the	  screen	  select	  User	  and	  Register	  and	  Log	  in	  for	  your	  Cloud	  username	  (your	  email)	  and	  password.	  

	  

C. At the top of the screen select Shared Data then migrate to Published Histories . 

D. Select History 1 from the list of published histories. 

E. Select Import history to add the selected history to your user histories. 

F. On the confirmation screen select start using this history to navigate to this 

history in the Galaxy view. 

G. At the top of the screen select Shared Data then migrate to Published 

Workflows . 

H. Select Workflow 1A: Workflow for History 1 from the list of published 

workflows and choose import to copy the workflow into your user workflows. 

I. On the confirmation screen, select start using this workflow to navigate to your 

user 

workflows. 

J. In the workflows menu select Run Workflow 1A: Workflow for History 1 from the 

drop down menu. 

K. Appropriately assign each input database from History 1 to the corresponding 

input or the workflow. 
 
INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   25	  



Shared Data	  

Published Histories 	  

Select History 1 	  

Import history 	  

Start using this history 	  

Shared Data	  

Published Workflows 	  

Select Workflow 1A	  

Import workflow 	  

Start using this workflow	  

Run Workflow 1A	  

2.2	  Geing	  Started	  GCC2015	  GalaxyP	  Tutorial	  

INPUT 

WORKFLOW  



Eng	  et	  al	  2011	  

Mol	  Cell	  Proteomics.	  10(11):	  R111.009522.	  

                            PROTEOMICS WORKFLOW 

                                  

                          

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   27	  



INPUTS : Mass spectral data and search database. 

The dataset will be searched against 

FASTA database with human 

proteins, contaminant proteins, 

spiked in proteins and a subset of 3-

frame translated cDNA database 

from EnSEMBL. 

INPUTS: a) MGF formatter MGF 

files. (dataset collection) 

 b) ABRF-Spike4: FASTA sequences 

of 4 spiked in proteins. 

 c)  FASTA File from EnSEMBL 

Searches: Subset of 3-frame 

translated cDNA database from 

EnSEMBL (our template for 

identifying novel proteoforms). 

d) Human UniProt FASTA file + 

contaminant proteins. 

HeLa	  cell	  lysate	  

4	  proteins	  spiked	  in	  	  

(10	  fmols	  each)	  

Digested	  O/N	  with	  trypsin	  

Liquid	  chromatography	  frac>ona>on	  	  

(10	  frac>ons)	  

Thermofinnigan Orbitrap Velos 

(Orbi MS, MS/MS HCD)	  

RAW Files	  

mzml files	  

msconvert	  

MGF files	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   28	  



SEARCH DATABASES 

Mass spectrum 

Reference Protein Database 

from genomic annotation Pep>de	  Spectral	  Match	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   29	  



Swiss-Prot is the manually annotated and 

reviewed section of the UniProt 

Knowledgebase (UniProtKB). 

It is a high quality annotated and non-

redundant protein sequence database, 

which brings together experimental results, 

computed features and scientific 

conclusions. 

http://en.wikipedia.org/wiki/Swiss-Prot 

 

 

TrEMBL contains high-quality 

computationally analyzed records, which 

are enriched with automatic annotation. 

The translations of annotated coding 

sequences in the EMBL-Bank/GenBank/

DDBJ nucleotide sequence database are 

automatically processed and entered in 

TrEMBL.  

http://en.wikipedia.org/wiki/TrEMBL 

PROTEOMIC DATABASES 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   30	  



CUSTOMIZED PROTEOMIC DATABASES 

Customized 

database 

repositories 

(CPTAC / 

UniMesh) 

Genomic 

DNA 

sequences.  

Expressed 

sequence 

tags / cDNA 

sequences.  

Six-frame 

translation 

Three-frame 

translation 

Metagenomic 

databases.  

Translation 

RNASeq data.  

Translation and 

database reduction 

workflows 

Proteomic 

databases.  
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LOOKING BEYOND THE KNOWN PROTEOME 

Mass spectrum 
Reference Protein Database 

from genomic annotation 

Cancer / Disease related 

Databases such as COSMIC,  

IARC p53, OMIM… 

 

Deep genome  sequencing data 

from ICGC, TCGA and CPTAC	  

 

 

RNASeq data 

(Customized OR 

Combined)	  

6-frame DNA 

sequences. 

 3-frame cDNA 

sequences.	  
Identification of 

peptides 

corresponding 

to novel proteoforms. 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   32	  



WORFLOW 1A 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   33	  



Eng	  et	  al	  2011	  

Mol	  Cell	  Proteomics.	  10(11):	  R111.009522.	  

                            PROTEOMICS WORKFLOW 
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INPUTS : Mass spectral data and search database. 

The dataset will be searched against 

FASTA database with human 

proteins, contaminant proteins, 

spiked in proteins and a subset of 3-

frame translated cDNA database 

from EnSEMBL. 

INPUTS: a) MGF formatter MGF 

files. (dataset collection) 

 b) ABRF-Spike4: FASTA sequences 

of 4 spiked in proteins. 

 c)  FASTA File from EnSEMBL 

Searches: Subset of 3-frame 

translated cDNA database from 

EnSEMBL (our template for 

identifying novel proteoforms). 

d) Human UniProt FASTA file + 

contaminant proteins. 

HeLa	  cell	  lysate	  

4	  proteins	  spiked	  in	  	  

(10	  fmols	  each)	  

Digested	  O/N	  with	  trypsin	  

Liquid	  chromatography	  frac>ona>on	  	  

(10	  frac>ons)	  

Thermofinnigan Orbitrap Velos 

(Orbi MS, MS/MS HCD)	  

RAW Files	  

mzml files	  

msconvert	  

MGF files	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   35	  



Eng	  et	  al	  2011	  

Mol	  Cell	  Proteomics.	  10(11):	  R111.009522.	  

MASS SPECTRAL DATA 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   36	  



  RAW DATA CONVERSION TOOL 

.RAW 

msconvert ProteoWizard 

mzML 

hYp://z.umn.edu/msconvert	  

MGF Formatter 

MGF 

hYp://z.umn.edu/mgfformaYer	  

	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   37	  



	  INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	  

	  SEARCHGUI	  :	  SEARCH	  ALGORITHMS	  

	  PEPTIDESHAKER	  

	  BLAST-‐P	  SEARCH	  

	  PSM	  EVALUATION	  

	  GENOME	  	  

VISUALIZATION	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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39	  INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  



3.2	  	  	  SearchGUI	  in	  GalaxyP	  
	  
•  From	  Published	  Workflows,	  import	  Workflow	  1B:	  Workflow	  for	  History	  1	  

to	  History	  2.	  

•  On	  the	  confirma:on	  screen,	  select	  start	  using	  this	  workflow	  to	  navigate	  

to	  your	  user	  workflows.	  	  

•  Run	  Workflow	  1B	  on	  your	  current	  history	  (History	  1).	  

•  Appropriately	  select	  each	  dataset	  from	  History	  1	  that	  corresponds	  to	  

input	  within	  the	  workflow.	  

•  In	  Step	  3:	  SearchGUI	  some	  parameters	  must	  be	  set	  at	  run	  :me:	  

•  Choose	  to	  run	  X!Tandem,	  MyriMatch,	  MS-‐GF+,	  OMSSA,	  and	  Comet	  

•  Change	  the	  Fragment	  Tolerance	  to	  0.01	  Daltons	  

•  Select	  the	  box	  Send	  results	  to	  a	  new	  history	  named:	  and	  enter	  History	  2	  

into	  the	  field	  provided.	  

•  Select	  Run	  and	  navigate	  to	  History	  2	  in	  the	  normal	  Galaxy	  view.	  For	  the	  

purposes	  of	  this	  tutorial,	  a	  completed	  History	  2	  may	  be	  imported	  from	  

Published	  Histories.	  	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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Shared Data	  

Published Workflows 	  

Select Workflow 1B	  

Import workflow 	  

Start using this workflow	  

Run Workflow 1B	  

3.2	  	  SearchGUI	  in	  GalaxyP	  

	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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WORKFLOW  



A face in the crowd: recognizing 

peptides through 

database search. 

Eng et al 2011 Mol Cell 

Proteomics. 10(11) 

                            PROTEOMICS WORKFLOW 

                                  

                          

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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Mass spectrum 
Reference Protein Database 

from genomic annotation 
Pep>de	  Spectral	  Match	  

DATABASE SEARCH 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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Nesvizhskii	  et	  al	  Nature	  Methods	  -‐	  4,	  787	  -‐	  797	  (2007)	  

DATABASE SEARCH 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
44	  



Nesvizhskii	  et	  al	  	  

Nature	  Methods	  -‐	  4,	  787	  

-‐	  797	  (2007)	  

DATABASE SEARCH 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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SEARCHGUI 

Vaudel M. et al Proteomics (2011) 11(5)                            https://code.google.com/p/searchgui/ 

 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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Comet 

Myrimatch 

MSGF+ 

MS 

Amanda  

MULTIPLE SEARCH ALGORITHMS 

Tabb	  et	  al,	  J.	  Proteome	  Res.,	  2007,	  6	  (2)	  

Eng	  et	  al,	  Proteomics.	  2013,	  13(1)	  

Kim	  and	  Pevzner	  PA.	  Nat	  Commun.,	  	  2014,	  5(1)	  

Geer	  et	  al,	  J	  Proteome	  Res.,	  2004,3(5).	  

Craig	  and	  Beavis.	  	  

Bioinforma:cs.,	  	  

2004,	  Jun	  20(9)	  

Dorfer	  et	  al,	  J	  Proteome	  Res.,	  2014,	  13(8).	  
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MULTIPLE SEARCH ALGORITHMS 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	  
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Visualizing	  parameters	  for	  SearchGUI	  analysis	  	  



INPUTS	  	   SEARCHGUI	   PEPTIDESHAKER	   BLAST-‐P	  	   PSM	  Visualiza>on	  
50	  

Shared Data	  

Published Histories 	  

Select History 2 	  

Import history 	  

Start using this history 	  

Visualizing	  parameters	  for	  SearchGUI	  analysis	  	  

Rerun SearchGUI 	  OUTPUT 



	  INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	  

	  SEARCHGUI	  :	  SEARCH	  ALGORITHMS	  

	  PEPTIDESHAKER	  

	  BLAST-‐P	  SEARCH	  

	  PSM	  EVALUATION	  

	  GENOME	  	  

VISUALIZATION	  
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PEPTIDESHAKER 

Vaudel et al Nature Biotechnology, 33, (2015) 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	   PEPTIDESHAKER	  

hYp://galaxyproteomics.github.io/pep:deshaker/	  
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High	  throughput	  iden>fica>on	  of	  proteins	  

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	   PEPTIDESHAKER	  
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Slide	  from	  Alexey	  Nesvizshkii	  talk	  at	  hYp://www.scivee.tv/node/12671	  

	  

PEPTIDESHAKER : PROTEIN INFERENCE 

INPUTS	  :	  PEAKLISTS	  and	  SEARCH	  db	   SEARCHGUI	   PEPTIDESHAKER	  
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4.3   Peptide Shaker in GalaxyP 
 

A.	  At	  the	  top	  of	  the	  screen,	  click	  Shared	  Data	  then	  select	  the	  op>on:	  Published	  

Workflows	  .	  

B.	  Click	  ‘Workflow2:	  Workflow	  for	  History	  2	  to	  History	  3’	  and	  choose	  import.	  

C.	  Select	  start	  using	  this	  workflow.	  

D.	  Click	  imported	  Workflow	  2:	  Workflow	  for	  History	  2	  to	  History	  3’	  and	  choose	  

edit	  to	  

open	  the	  workflow	  editor.	  

E.	  To	  view	  the	  whole	  workflow	  (two	  tools*),	  navigate	  to	  the	  right	  and	  down	  by	  

clicking	  and	  dragging	  the	  grid…	  

i.   ...or	  use	  the	  minimap	  in	  the	  lower	  right	  corner.	  

ii.   Note:	  Galaxy	  workflows	  are	  usually	  more	  complex	  with	  many	  more	  tools	  and	  

Connec>ons;	  for	  the	  sake	  of	  this	  tutorial	  we	  will	  start	  simple.	  

F.	  Click	  on	  the	  Pep>deShaker	  tool	  to	  view	  its	  details	  in	  the	  right	  panel.	  

G.	  To	  run,	  click	  the	  cogwheel	  at	  the	  top	  right	  corner	  of	  the	  middle	  frame	  and	  

select	  run	  from	  the	  resul>ng	  menu.	  

a.	  The	  input	  for	  this	  workflow	  under	  SearchGUI	  Results	  should	  be	  8:	  SearchGUI	  

On	  data	  7	  data2	  and	  data	  1	  from	  History	  3	  .	  If	  this	  is	  not	  the	  case	  then	  refer	  to	  

Sec>on	  2.2	  on	  how	  to	  import	  a	  complete	  history.	   
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PEPTIDESHAKER : TARGET-DECOY SEARCH 
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PEPTIDESHAKER : TARGET-DECOY SEARCH 
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 5.2   BLAST-P Search 
	  

a.	  At	  the	  top	  of	  the	  screen,	  click	  Shared	  Data	  then	  select	  the	  

op>on:	  Published	  Workflows	  .	  

b.	  Click	  Workflow	  3:	  Workflow	  for	  History	  3	  to	  History	  4	  and	  

choose	  import.	  

c.	  Select	  start	  using	  this	  workflow	  .	  

d.	  To	  run,	  click	  ’Workflow	  3:	  Workflow	  from	  History	  3	  to	  History	  4	  

and	  choose	  run	  .	  

i.	  Change	  your	  input	  file	  to	  6:	  Pep>de	  Shaker	  on	  data	  8:	  Pep>de	  

Report.	  

ii.	  No>ce	  the	  number	  of	  steps	  in	  the	  workflow	  (refer	  to	  Sec>on	  5.3	  

for	  more	  detail)	  

iii.	  Check	  Send	  results	  to	  a	  new	  history	  at	  the	  borom	  and	  name	  it	  

History	  4.	  
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 5.2   BLAST-P Search 
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 5.2   BLAST-P Search 
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6.2 Generating a sqlite Database 

 
a.	  From	  Shared	  Data	  at	  the	  top	  of	  the	  screen,	  import	  History	  5	  and	  

Workflow	  4:	  History	  4	  to	  History	  5	  .	  

b.	  From	  the	  workflows	  menu	  ,	  run	  Workflow	  4:	  History	  4	  to	  History	  

5	  on	  History	  4.	  

c.	  In	  the	  workflow	  run	  op>ons,	  check	  that	  all	  inputs	  are	  correct	  

and	  select	  the	  box	  Send	  results	  to	  a	  new	  history	  named:	  and	  enter	  

History	  5	  into	  the	  field	  provided.	  

d.	  Select	  Run	  and	  navigate	  to	  History	  5	  in	  the	  normal	  Galaxy	  view.	  

For	  the	  purposes	  of	  this	  tutorial,	  a	  completed	  History	  5	  may	  be	  

imported	  from	  Published	  Histories. 
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6.3	  PSM	  Evaluator	  in	  GalaxyP	  

	  
a.	  From	  Shared	  Data	  at	  the	  top	  of	  the	  screen,	  import	  History	  5	  

b.	  Click	  on	  mz_to_sqlite	  dataset	  to	  expand,	  select	  Visualize	  in	  

PSM	  Viewer	  .	  

c.	  Select	  Pep>de	  View	  from	  PSM	  Table	  at	  the	  top	  of	  the	  

screen.	  

d.	  To	  view	  the	  spectra	  of	  the	  novel	  pep>des	  input	  the	  pep>de	  sequences	  (LLSVGGLR,	  

SPVLKPSR)	  into	  the	  filter	  pep>des	  by	  sequence(s)	  field	  and	  select	  the	  sequence	  

to	  generate	  the	  spectral	  data.	  

e.	  Within	  the	  viewer	  users	  can	  u>lize	  numerous	  organiza>on	  tools	  to	  sort	  through	  data	  

of	  each	  pep>de.	  

i.   Users	  may	  select	  which	  columns	  they	  prefer	  to	  see	  in	  their	  PSM	  Tables.	  

ii.	  	  	  	  Users	  may	  search	  the	  table	  for	  a	  specific	  piece	  of	  data.	  

iii.	  	  	  Users	  may	  sort	  data	  in	  each	  column	  and	  organize	  the	  order	  in	  which	  columns	  

appear.	  

f.	  To	  view	  the	  spectra	  of	  LLSVGGLR	  select	  anywhere	  with	  the	  pep>de	  spectral	  data	  table. 
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•  Go to ‘Peptide’ View. 

•  Type in ‘LLSVGGLR, SPVLKPSR’ in Filter box. 

                               OR 

     Copy the peptide sequences from item #52 in history 5. 

•  Follow the instructor for demo. 

 

 

•  Go to ‘Protein’ View. 

•  Type in ‘ABRF’ in Filter box. 

•  Follow the instructor for demo. 
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7.	  Mapping	  Pep:des	  to	  a	  Genome	  

•  Map	  the	  pep:de	  to	  the	  SearchDB	  protein	  

•  Find	  the	  mapping	  of	  the	  protein	  to	  the	  

reference	  genome.	  	  An	  Ensembl	  GTF	  file	  

shows	  how	  the	  exons	  of	  the	  protein	  sequence	  

are	  mapped	  to	  the	  genome	  sequence	  

•  Each	  SearchDB	  construc:on	  may	  need	  its	  own	  

mapping	  to	  genome	  method.	  
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7.	  Mapping	  Pep:des	  to	  a	  Genome	  
7.2	  Genera>ng	  a	  GFF	  file	  

a.	  From	  Shared	  Data	  at	  the	  top	  of	  the	  screen,	  import	  Input	  for	  History	  6	  
and	  Workflow	  5	  :	  Workflow	  to	  History	  6	  from	  Published	  Histories	  and	  
Workflows,	  respec:vely.	  

b.	  From	  the	  workflow	  menu,	  Run	  Workflow	  5	  on	  Inputs	  for	  History	  6.	  

c.	  Select	  the	  appropriate	  inputs	  for	  Workflow	  5	  from	  Inputs	  to	  History	  6.	  

d.	  Check	  to	  send	  the	  results	  to	  a	  new	  history	  named	  	  History	  6	  and	  Run	  the	  
workflow.	  	  

For	  the	  purposes	  of	  this	  tutorial,	  a	  completed	  History	  6	  may	  be	  imported	  
from	  Published	  Histories.	  

	  

7.3	  From	  GFF	  to	  IGV	  Browser	  	  	  
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7.2 Generating a GFF File.  
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ENST00000339452_9	  

ENST00000310343_104	  
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8 Running the Entire Workflow 
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