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Supplementary Text

Peptides tracks

A peptide track is generated for each sample, where the experimentally detected peptides for
this sample are mapped to their position within their precursor protein. A green box is used
to represent each peptide, where the peptide sequence is overlaid (see Figure 3¢). The length
and the position of the peptide boxes are representative of the length and position of the
peptide within the precursor protein. The intensity of the green color is proportional to the
relative intensity of the peptide. The numerical intensity of a peptide can be displayed by
hovering over the peptide with the mouse cursor. Overlapping and adjacent peptide boxes

are vertically arranged in a way that avoids confusion between distinct peptides.

Cleavage sites tracks

The position of known cleavages sites of common endopeptidases and chemicals can be
displayed in dedicated tracks (see Figure 3d). Cleavage sites associated with a given peptidase
are displayed in a unique color, with the name of the enzyme positioned around the cleavage
site. As the peptidase color is consistent across the visualization, patterns of hydrolysis
across samples can be assessed. A translucent box indicates instances where known cleavage
sites of a peptidase are not observed in the input peptide data. A selection switch is available
should the user wish to hide unobserved sites. Specific cleavage sites of interest to the user
can be highlighted across the entire visualization by a dashed red line by simply clicking on

such sites of interest.

Data display options

There are various options available to the user as to what is displayed in the peptide alignment
map. The “Settings & filters” button opens a new box with “Controls” to help the user adjust

the visualization as needed; see Supplementary Figure S5. The user can select which tracks
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(e.g. samples, endopeptidases or other protein information) to display or not. Additionally
the user can choose to filter the displayed peptide data by the observed peptide intensities

(via a slider or by specifying the intensity minimum and maximum).

Peptide information box

A peptide information box is presented to the user when they click on a peptide of interest
(see Supplementary Figure S4). In this box, the intensity of the peptide across samples
is summarized in a table, allowing the user to quickly see variation between experimental
conditions. Buttons are also provided in this view to allow the user to query external peptide
databases and tools to gain more insight into the selected peptide of interest. Currently, two
peptide databases, PeptideAtlas®' and PepBank®? are supported by Peptigram, as well as

the peptide bioactivity prediction tool PeptideRanker.?

Data searches and region selection

In order to locate a specific peptide of interest in the data the user can perform a search
using the dedicated form. The peptide search form will accept either a peptide sequence
or a regular expression. Peptides not matching the search criteria are obscured in order to
highlight peptides that do (see Figure 4). For example, one could use regular expressions to
highlight every peptide containing a motif or every peptide that starts or ends at a cleavage
site. A separate search form allows the user to search for motifs in the precursor protein
sequence or alignment (see Figure 4).

Due to the successive layers of information provided by the Peptigram tracks, it can
become difficult to examine a protein region of interest in the peptide alignment map. To
alleviate this, the “region selection” tool from ProViz is implemented in Peptigram (see
Figure 3b). Through the use of a slider at the top of the display, or by specifying the positions
in the “Focus” form, users can select the range of interest from the precursor protein. Users

can also specify a focus range by clicking on a particular component of the visualization (e.g.
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a peptide or sequence variant) and simultaneously pressing the “Ctr]” key. Once a region is
selected the user can crop the visualization before exporting it to a PDF. Additionally the
peptide sequences within this region can be extracted for querying in external databases or

for download. This can also be achieved by extracting the sequences from the alignment.

Supplementary Figures

Supplementary Figure S1: The form to create a new job requires two inputs: the user’s data
file and a short description of the project. An example test file is also available here in order
to test Peptigram.

Peptigram New job Previous job Documentation Feedback Bioware

® Create a new job

Upload a file from your computer

Upload a file to create a new job. File must be a GSV file. See file rules for more details (maximum size : 5 MiB). | testfile

Input file Project name

Browse... | No file selected m
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Supplementary Figure S2: The “Job summary” page is displayed once the extraction of data
is complete. A table summarizes the precursor proteins, displays the peptide coverage of
each protein and allows the user to select a precursor protein in order to display the relevant
peptide alignment map (see Supplementary Figure S3). Below, the user can select which
peptide profile visualization to display and can download them as a SVG file. Here, from our
test data, the peptide profiles of ago—casein, avg;—casein and f-lactoglobulin are displayed.

Peptigram New job Previous job Documentation Feedback Bioware

Creation date  August 10, 2016
Input filename  peptigram_test_file.csv

% JOb SU mm ary ID 7hat fo‘pSOOO Description  digestion of milk with ArgC LysC

Homepage = job ID 7half0lp3oc0

Q, Precursor proteins  rep

Search Peptide alignment map 4

Protein Description Organism UniProt id # peptides Max intensity Coverage
) CASA2_BOVIN Alpha-S2-casein Bos taurus (Bovine) P02663 212 13zet0000000 R [N
CASA1_BOVIN = Alpha-S1-casein Bos taurus (Bovine) P02662 276 128,680,000,000
LACB BOVIN  Beta-lactogiobulin Bos taurus (Bovine) P02754 174 92244333333
) CASK_BOVIN  Kappa-casein Bos taurus (Bovine) P02668 2re eostoocco0 R N @
LALBA BOVIN  Alpha-lactalbumin Bos taurus (Bovine) PO0711 131 re100ee6667 EE [
Showing 1to 5 of 225 rows | 5.  records per page « 2 3 4 5 .. 45

Pepide alignment map A

&l Peptide profiles [ner

Proteins Samples Normalization
Alpha-S2-casein,... = Reset All selected (3) ~ Reset per protein = Updale plots
E S E S E S
CASAZ_BOVIN - P02663 CASAL BOVIN - P02662 LACB_BOVIN - P02754
e o NN Y L g
T A A
o el NP o & A AP aY o 26807 x?
peptides 1| | 35 intensity Yy peptides 1| | 41 intensity ¥ peptides 1 | 20 intensity Y
20 40 60 80 100 120 140 160 180 200 220 20 40 60 B0 100 120 140 150 180 200 20 40 60 B0 100 120 140 160
Tl il el el il Tl o el el A1 T s s i et et sl ST
AgC l AgC AgC

- : - . - = »
ArgCLysC ‘ " ArgCLysC ArgCLysC - .
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Supplementary Figure S3: The peptide alignment map page contains the sequence data
visualization, in addition to an interface to control it and information about the precursor
protein. The interface contains numerous buttons and input fields such as: the “Settings &
filters” button to open a panel of the same name (see Supplementary Figure S5), buttons to
highlight peptides or motifs in the precursor protein using regular expressions; or buttons to
mark a part of the precursor protein. Below, a box summarizes the precursor protein and
allows the user to quickly access a part of the protein without needing to scroll through the
entire peptide alignment map. The dashed line represents the part of the alignment map
currently visible in the browser.

Peptigram New job Previous job Documentation Feedback Bioware

Creation date  August 10, 2016
Input filename  peptigram_test_file.csv

® Peptide alignment map TrrL BovIN Duoctiton et o e A Ly

Homepage = job ID 7ha1i0lp3oc0  peptide-protein visualisation TRFL_BOVIN

UniProt P24627 (4 / name TRFL_BOVIN [ recommended name Lactotransferrin /length 708 AAs [ #peptides 130

£ Settings & filters | Q Search peptides [ESZ8M Q Search sequences [EC SOOI o From | 256 S | to | 266 % reset ~
hide cleavage site lines X Export ~

11 1708
€ L4
selector o @
ofiset 1200 1225 1250 1275 1300
LF-201 - Bos taurus c@AgE: rErNFclEcAFHEL cFG ~ GEVAFVE ::@EVFE v Lr & « A H rEcHEC LS FEH « 7V A Flc 808 oV P ERAVVARE v o6« c B0« 00 s « AEE<F&« i« s r s FELFEErF P& clE L FIEEE
AmC QCAGSSREPYFGYSGAFK SVDGKEDL IWKLLSKAQEKFGKNKSR GSPPGGROLLFKDS
SVDGKEDL IWKLLSKAQEKFGKNK SFOLFGSPPGORDLLFKDS
SVDGKEDL IWK SREFQLF DLLFKDS
LLSKAGEKFGKNKSR os
SFQLFGSPPGORDLLFK
SFQLFGSFFGAR
LysC CQCACSSREPYFGYSGAFK ETTVFENLPEK SRAPVDAFK SVDGKEDL IWKLLSK SRSFQLFGSPPGORDLLFK
SREPYFGYSGAFK ECHLAQWPSHAVVARSVDGKEDL IWKLLSK SRSFQLFGSPPGOR
CLQDGAGDVAFVK ECHLAQWPSHAVVARSVDGKEDL IWK SFOLFGSPPGQROLLFK
ECHLAGWPSHAVWVAR os
SVDEKEDL IWK os
AmgClysC CQCAGCSSREPYFGYSGAFK SRAPVDAFK SVDEKEDL IWKLLSK SRSFQLFGSPPGORDLLFK
QCACSSREPYFGYSGAFK ECHLAQWPSHAVVARSVDGKEDL IWK SREFQLFGSFFGAR os
SSREPYFGYSGAFK ECHLAGWPSHAVVAR GSPPGORDLLFK
CLQDGAGDVAFVK SVDEKEDL IWK
cleavage sites - typsin e e e iy LT e e e o e 6E e e
L)
madified residue [ ]
pfam
secondary structure
homology mode!
peptide
chain
metal ion-binding site " "
active site ']
binding site
mabiDB
anchor
eim regex oo LIG_LIR_Nem MOD_PLK UIG_UR Nem  MOD NEKZ : UG _LIR_Nem MOD NGLC  DOCWW. P CLV.PCSK MOl
MOD K21 LiG_SH2 OD_cK2 1 TRG_LysEnd, MOD_N-GLC, UG_UR_Gen 1 LIG_BRCT, MOD_ProDKin_! DOC_CYCI  MOI
DOC_USe: MOD_NEK2 LIG_FHA 2 LIG_UR_Gen LIG_wDao_wo LG uBas 1 UG 11333 DOC_PRLRVXE_ LI
UG ercT. LIC_UIR_Nem 1 RS EN Doc_user LIC_UIR Nem 1 uGD_NE
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LIG_UIR_Nem

LIG_LIR Gen_L

Powered by ProViz
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Supplementary Figure S4: The “peptide information box” is displayed when the user clicks
on a peptide box. The first field on the left allows the user to copy the peptide sequence or to
highlight the position of the selected peptide with the “Focus” button. Below, buttons open
a new window where the user can launch searches in external databases (i.e. PeptideAtlas®!
and PepBank®?) and a prediction tool (PeptideRanker®®). On the right, the table summa-
rizes the intensities of the selected peptide in each sample. The row highlighted in blue
corresponds to the peptide box the user clicked on to display this panel. Here, the panel was
displayed by clicking on the “ITPAVFKIDALNENK” peptide box in the LysC peptide track
of the S-lactoglobulin peptide alignment map.

AASDISLLDAQSAPLR TKIPAVF IDALNENKVLVLDTDYKK
KYLLFCMENSAEPE

EPE
EPE

Sequence  IPAVFKIDALNENK (oW Focus | reset sample intensity v
LysC 92,244,333,333
external ressources
ArgCLysC 78,256,333,333 EPE

Q PeptideAtlas Q@ PepBank || Q PeptideRanker e

ArgC 130,224,333 EPE
EPE

EPE

Showing 1 to 3 of 3 rows
EPE

SLAMHARS ISLLUAUSHrLR IFRYFR I UALNE N turwrn srerumenassREPE

v a viv
NYSLAM ASDISLLDAQSAPLR IPAVFKIDALN VLVLDTDYK
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Supplementary Figure S5: The “Settings & filters” panel allows the user to dynamically
modify peptide alignment map visualizations. In the top panel named “Protein viewer”,
the user can modify settings relating to the precursor protein sequence (or the alignment
if available) and the sequence information supplied by ProViz.> The second panel, named
“Peptides and peptidases” can be used to select which samples to display, how to normalize
the peptide intensities and which cleavage sites to display. The last panel, named “Filters”
allows the user to restrict the displayed peptides by intensity. To do this, the user can either
directly input the intensity thresholds, use the dedicated slider or specify a number of most
(or least) intense peptides. After selecting their parameters the user can click on the “Apply”
button to implement their selections.

Previous inh Nacumantatinn Feadhark

£+ Settings & filters

al Igl Protein viewer 3C-LysC
Alignment Species Additional

0 pept g m P All selected (16) ~ data All selected (12) ~

TRFL_B

Peptides and peptidases

Samples Normalization

All selected (3) ~ Protein ~ OFF

log10 transformation

Peptidases
P ArgC, LysC, Trypsin = m display missed cleavage sites
1 Filters F

L 130
6Es~H ; o o BEwnx
cssnd | Mensity 3007000000 % 7338033333 2 =

FGKNK

10 Z peptides most intense = update

ceerll Close Apply

SRE
CLODGAGDVAFVK ECHLAQVPSHAVVARSVDGKEDL IWK
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Supplementary Figure S6: The “Extract peptides” panel can be accessed via the “Extract”
button once a region of the precursor protein is selected (by default the full protein is
extracted). The user can select samples and then copy or download the list of associated
peptide sequences. From here the user can also launch PeptideRanker.5?

. Extract peptides from: 187 to: 295 (sorted by intensity desc)
- | k ____________
ArgC m LysC m ArgCLysC m F
@ | SYDGKEDLIWK SVDGKEDLIWK SVDGKEDLIWK L=
| | QCACSSREPYFGYSGAFK ECHLAQVPSHAVVARSVDGKEDLIWK SVDGKEDLIWKLLSK |
Rl | ECHLAQVPSHAVVAR ECHLAQVPSHAVVAR EvolEg
CLQDGAGDVAFVK CLQDGAGDVAFVK sVDG
ECHLAQVPSHAVVARSVDGKEDLIWKLLSK GEGENQCACSSREPYFGYSGAFK oS
SVDG
ETTVFENLPEK ECHLAQVPSHAVVARSVDGKEDLIWK E
GEGENQCACSSREPYFGYSGAFK SRAPVDAFK
SVDGKEDLIWKLLSK KGEGENQCACSSREPYFGYSGAFK
SRAPVDAFK SSREPYFGYSGAFK
SREPYFGYSGAFK
SVDG
SVDG
SVDG
svDg
Select all PeptideRanker Close
KGEGENQCACSSREPYFGYSGAFK SRAPVDAFK SVDG

GEGENQCACSSREPYFGYSGAFK ECHLAQVPSHAVVARSVDG
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