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Figure S1: Background information on the experiments and algorithm.

A.Forward and reverse SILAC labeling. Both forward and reverse labeling resulted in the same ratio pattern for the
cleaved substrate PARP1. B. Correlation of slice numbers to molecular weights. Based on all detected proteins of
an experiment we calibrated approximate molecular weight regions along the gel. The red line is the regression
line for the calculation of the right y-axis in the 3D cleavage plot.

Supplemental Figure S1, Stoehr et al.
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Figure S2: Characterization of the substrate
population.

A. Characterization of identified substrates.
Numbers of known and novel substrates are
depicted. Novel substrates are subdivided
depending on their number of significant identi-
fications as cleavage substrate in all six experi-
ments. Only substrates identified significantly at
least three times are considered for the analysis.
B. Coverage of the molecular weight region by
the cleaved substrates. Whole proteome data as
well as substrates are plotted. The red line indi-
cates the proportion of significant substrates
within the different molecular weight regions in
comparison to the whole proteome. C. Distribu-
tion of molecular weights spanned by the whole
proteome experiment and by the cleavage
substrates. Proteome data are plotted according
to their molecular weight, underlying known
and novel substrates are highlighted. Substrates
are generally detected between 20 kDa and 250
kDa. Representative examples of the lower and
higher molecular weight regions are depicted.

Supplemental Figure S2, Stoehr et al.
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Figure S3: Investigation of the uncleaved ratio distribution of cleaved substrates.

A. Uncleaved ratio distribution of all cleaved substrates split for novel and known substrates. The uncleaved
ratio distribution indicates a tendency of novel substrates to be located in the right hand peak in comparison to
the population of known substrates. B. Separation of the uncleaved ratio population for CORUM and non-

CORUM substrates within the experiments M1 and M2. Substrates annotated to CORUM show tendencies to be

located in the right hand peak.

Supplemental Figure S3, Stoehr et al.
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Figure S4: STRING analysis of known and novel substrates.

Substrates were uploaded to STRING and interactions were represented in the Cytoscape environment.
Novel substrates are indicated in red, known substrates in green. Categories spanned by several inter-
acting proteins are named within the graphic and encircled for clarity if necessary.

Supplemental Figure S4, Stoehr et al.
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Figure S5: 3D cleavage plots for components of the condensin | complex.
Components from the condensin | complex not displayed in Fig. 7A are plotted. All proteins are cleavage
substrates, cleavage fragments are indicated on top of the graph with grey bars.

Supplemental Figure S5, Stoehr et al.
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Supplemental Figure S6, Stoehr et al.



Figure S6: Cleavage of proteasomal proteins.
Cleaved proteins from the proteasome complex are depicted via their 3D cleavage plots. Proteins

from both the 19S regulatory particle as well as the 20S core particle were identified as cleaved
substrates. Most substrates show low stoichiometries in their uncleaved region.

Supplemental Figure S6, Stoehr et al.



Supplemental Information

Instructions on how to use MaxQB for visualizing and extracting cleavage information.

Starting from the project page, each of the experiments can be selected (1). Moreover, a list of proteins
with an explicit cleavage information is provided (2).

MaxQB - The MaxQuant DataBase e <

Home. | Projects | searen | voots | vogin | contact

TRAIL induced Apoptosis

Fimal wbstrate it

The extrinsc, extracebular igand induced pathway of apoptosis is executed by caspase protease cascades activating d effectors by si Here we identify pr changes upon induction of apoptosis by the cytokine Tumor Necrosis Factor Related Apoptosis Inducing Ligand (TRAIL)
ina Jurkat T cell fine. We detect caspase-dependent cleavage substrates by quantiying protein iteasities before and after TRAIL induction in SDS gel sices. Apoptotic protein cleavage events are identified by a characterisic SILAC ratio pattern across gel sices that result from diferential migration of the cleaved
versus the ncleaved protin We apply a satisticaltest 0 defin apoplotc substates i the protcome. Ou approach eatiied more than 650 ofmm cleaved proteins i response to TRAIL-induced apoptosis, inchiding many previously unknown substrates and cleavage sites. lahibitor-treatment combined with
triple-SILAC demonstrated that the detected cleavage events are caspase-dependent. Pr such doplasmic reticubum were sigricantl the substrate population. Interestingly. caspase cleavage is generally found not oy in one but several
members of stable complexes, but often with lower stoickiometry. For instance, nlﬁwprumdﬂucmdmmlcmvkxwmduvrdwmmllnm The apoptotic substrate proteome data can be accessed and visualized in the MaxQB database and may prove seful for basic and clnical research into
TRAIL -induced apoptosis. The technology described here is extensible to a wide range of other proteolytic cleavage eveats

Stoehr Gabi, Schasb Chaistoph, Graumann Johannes, "ASILA b of. TRAIL induced apoptosis”, MCP subssitted

Show proteins with cleavage events e 2

Name. Emuﬂvlmn Creatio

1 TRIPLE Inh M2 TRIPLE SILAC ex 10/09/20
3 TRIPLE Inh M1 TRIPLE SILAC exy 10/09/20
3 TRIPLE Inh M3 TRIPLE SILAC exs 10/08/20

Columns 1 Exce’

Viewi-30f3

For each experiment general information on the experiment is provided.

Fxperiment Series TRIPLE Inh M3

I Details I Qc | Cleaved Proteins

Protein Groups | Peptides

Evidences _

Type LC-MS/MS Experiment

Mame TRIFLE Inh M3

Drescription TRIFLE SILAC experiment in Jurkat T cells; L = untreated; M = Sh TRAIL + z-vAD-FMK; H = 5h TRAIL
Froject Gabi Apoptosis

Experimentalist Gabi Stoehr

Labeling Methad SILAC

Enrichment no Enrichment

Frotease Trypsin/P

Separation SDE-PAGE

LT Gradient min

Column Material 2.0 pum

Column Length 15.0 cm

Fragmentation Method

LC-MS/MS Machine LTQ Crbitrap welos

Created 12/09/11 by schaab

Raw Files Apoptosis_Gabi/TRIFLE _Inh_M3_txt

Experiments

"~ [name]cetine peserpton
o El

1 El10
2 Ell
3 El2
a|=ilE



A list of the cleaved proteins can be accessed via the “Cleaved Proteins” tab including cleavage
information on the single entries (p-value, FDR, ratio of cleaved peptides, ...) (1).

Specific proteins can be searched by first clicking on the “Search” button at the bottom of the table (2).

Each column can then be search for a specific term.

()] oY —

: MaxQB - The MaxQuant DataBase ol ]

Experiment Series TRIP| nh M3
o= Protein Ids Leading vding Protein Name Known Sub;

5600 PADISE, ESPBBI, PADBSS PEX1S, PEXLY, PEX19, PEXPA0SSE PEX1S Paraxisomal biogenssis facno 0.035 0.0391292134831461  2.19281765762556
4687 60824, O60B24-2 NEMF, NEMF 060824 NEMr Muclear export mediator f2no o o 2.59130045029%64
131 QO8170, BADEME SRSFd QOBL70 SASF4 Serine/arginine-rich spheinno 0.002 0.00423404 258319149 1.79136 740170787 L
e (PID0O0FIEZ, QUYZWH, CTDRKM, TORKH, TORKH, T 1P100009962 TORKH ISOFORM 1 OF TUDOR ANInG 0 o 2.50070006400709 ~1,3005168079634 -
757 EQPHXT, PE2534, PS54 AGFGL, AGFGL, AGFG1, AtEGPHNT AGFGL " 0.003 0 1 -
2568 IPIDOO3DIDR, QL2982-7, BMIPZ, BNIPZ, BNIPZ, BNIIIPI00030399 BNIPZ BCLL/ADENOVIRUS E18 1100 0.006 0.00924685382381413 2.93164816345582 665713455054
5238 BIZIUT, QUULYI, QSSTWCIZY, CI21, CIZ21, CI21, (B7ZIU7 " 0.008 0.0114121863799263 2.35025538002562 2906647816548
i ¥, GOoR7, FIARE IO, RN GEHRT, P EL i oS 5 e 5 5
26909 QSTLZE, QST124, E9PCI(PUML, PUML, PUM1, PUM1, QSTLZE PUM1 na 0.003 o 1 a4
6658 EGPFM1, DIONTS, DIOMTEIF4GL, EIF4GL, EIFAG1, EESPFM1 EIF4GL no o a 1.92567873614927 ~1.60441950966675
6774 QIZ619, BADTSA, IPIODG MMHAL, HMHAL Qeze19 AL Minor histocompatibility preno o o 1.89976064235532 19548005007 211
6488 ABNGEL, Q13813-2, Q13(SPTANL, SPTANL, SPTANI AGNGS1 SPTANL "o 1475 o o 1.58035467267202 +1.75430676545551
262 BADTS7, QUTEED, EWPCE STKR4, STHZ4, $TI24, §T|BADTS? s 0.002 0. 2 24 ]
Aapa QIZTI4, GSESVL, QETONTFG, TRG, TEG/ALK fusion, Q92734 TFG Protein TFG "o 0.008 0.01341 1 ~
A Search (3 Clear «» Columns # Excel View 1 < 60 of 691

\
2

When selecting one ID in the “Cleaved proteins” table, further information about the protein within the
experiment is provided.

MaxQB - The MaxQuant DataBase

Tools

Home

Lagin Contact

ProteinGroup TRIPLE Inh M3 - 4328

[ T teavsoe T rerstes T rasvonisiona moancasons | cvaecer | evreeneess |,

Saurce 1d + urce Dot Source Version Uniprat 1d Pratein Na Gene Name Synanyms Descriptian Halecular Weight Unique
caLEed UNIPROT HUMAN 2012_07 il HUMAL variant protsin 20059 L 9 w2
Qua9m0 UNIPROT HUMAN 201207 Quamo Wucla sr mitotic apparatus |NUMAL NumA Moy ba & structural compo 238,26 L 92 ]
QoeTes UNIPROT HUMAN 2012_07 QinTER HuMAL 00279 o “ “
018417 UNIPRGT HUMAN 2012_07 o117 Trinucleatide repeat-cantal THRC18 CAGLTS KIAALESE 314819 a 1 1
1PLOD3 39914 1PL HUMAN 62 UNCHARACTERIZED PROT THRC1S 02 45 o 1 1
IPIOC475962 TPL HUMAN 23 HYOSIN-VB Mvose 213788 ] 1 1
ABMS WS UNIPROT HUMAN 201110 AMSWS THRC18 140,463 o 1 1
QOHEYE UNIPROT HUMAN 201207 asmere mross 111789 ] 1 1
REY_IPI0930364 REVERSE o 1 1
REY_IPIOD060473 REVERSE ] 1 1
1PI0B847324 1P HUMAN am 40 KD PROTEIN 39568 a 1 1
care UNIPROT HUMAN 84 cairve THRC1E 17468 a 1 1
o n ] '
w Columns @ Excal Viaw 1- 32 of 12
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The “Cleavage” table contains all information about the cleavage of this protein within the specific
experiment including statistics of the cleavage and the 3D cleavage plot.

ProteinGroup TRIPLE Inh M3 - 5633

| Proteins I Cleavage I Peptides | Posttranslational Modifications Evidences Experiments _

Source Id FOSB74

Gene Mame FARF1

Protein Mame Poly [ADP-ribose] polymerase 1
Known Substrate yes

Detected Cleavage Sites

Cleavage p-‘alue 0,0000
Cleavage fdr 00,0000
Ratio Cleayved Feptides 1,68
Rafio Uncleaved Peptides -1,93
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Selecting the Source Id in the “Proteins” tab or by selecting the Protein Id at the very beginning leads to
the general protein information.

MaxQB - The MaxQuant DataBase P i

Projects

Contact

Protein P09874 - Poly [ADP-ribose| polymerase 1

organism Human

Protein Name Poly [ADP-ribose] polymerase 1

Gene Names PARPL (ADFRT,PPOL)

Description Involved In the base exosion repar (BER) pathway, by catalyzing the poly(ADP-ribosyl)ation of a imited number of acceptor proteins invalved In chromatin and in DNA follows DNA

This

damages and appears as an obligatory step in a detection/signaling pathway leading to the reparation of DNA strand breaks. Mediates the poly(ADP-ribosyl)ation of APLF and CHFR. Positively requlates the transcription of
MTUS] and negatively regulates the transcription of MTUS2/TIP150, With EEF1AL and TXK, forms & complex that acts as a T-helper 1 (Thi) cell-spedific transcription factor and binds the promoter of IFN-gamma to directly
reguiate Its transcription, and s thus involved importantly in Thi cytokine production

Chromosome 1 | 226548392-226595774
UNIPROT HUMAN Version: 2012_07 1d: P03874 &

0
1PLHUMAN Version: 3.26 Td: IPI00953994
Gene Name PARPL
Protein Name POLY [ADP-RIBOSE) POLYMERASE 1

IPEHUMAN Version: 3.26 Id: 1P100292802
Gene Name

Protein Neme POLY [ADP-RIBOSE] POLYMERASE 1

UNIFROT HUMAN Version: 15,6 Id: B1AN)4
Gene Name PARPL

ENSEMBL HUMAN Verslon: 68 Id: ENSPO0000355759

IPLHUMAN Verslon: 3.26 1d: IP100449049
Gene Name
Protein Name POLY [ADP-RIBOSE] POLYMERASE 1

External Links Uniprot
Kinexus Phosphohet

Information as e.g. general sequence coverages over all stored data can be accessed (for more
information on general MaxQB features refer to the publication on MaxQB: Schaab et al., MCP, 2012).

@ MaxQB - The MaxQuant DataBase

Home | Pr

oh Tools | Login ‘ Contact

Protein P09874 - Poly [ADP-ribose] polymerase 1

| wetaiis | sequence | seauence coverage | pepin

Ty [rr—— ey g

B
1 e
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PTMs t
Cleavage }
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Detocted Pptites i MMM S - |

Export image s SVG, PNG, or FOF

Display Options

Frotease Trypsin/P .

Show peptides per

experiment series n

Color peptides by intensity | [
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Froteclytic peptides with masses between 600 and 4000 Da are shown as grey boxes,




Again cleavage information can be accessed, this time, not based on a single experiment, but on all
experiments. On top, information from literature about known cleavage sites is displayed. The hyperlink
guides to the reference. Below, information derived from our experiments is displayed for all
experiments — the 3D cleavage plot, cleavage site information as well as statistics on the cleavage per
experiment.

Protein P09874 - Poly [ADP-ribose] polymerase 1

Details L Sequence | Sequence Coverage | Peptides I Modifications | Experiment Series | PrEST | Cleavage I Literature _

Cleavage Sites from Literature

Pos Source
214 CASBAH

Cleavage Sites determined by Stoehr et al.

Experiment Series TRIFLE Ink M1
Protein Group 5518
Detected Cleavage Sites

Cleavage p-walue 0,0000
Cleavage fdr 0,0000

R.atio Cleaved Peptides 1,65

Ratio Uncleaved Peptides -1,35
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Proteins can also be searched directly via the “Search -> Proteins” function. By selecting the Source Id,
general protein information will be obtained. In case the protein is known as cleavage substrate but was
not identified by our approach, the information about the reference will still be provided in the

“Cleavage” tab. In case no “Cleavage” tab is provided, the protein is not known to be a cleavage
substrate.

Projacts | searen

Contact

Protein Query

Search protein by gens or protein name: PARP1 { Subrit ]
Query results

6 protein entries found

Source Id Source Database

raion Protein Name Gene Hame Synanyms Description Organism Reviewed Molecular Weight

Chramasame Start Positian
POSO74 UNIPROT HUMAN 201207 Poly [ADP-ribose] polsmar PARPL AOPRT PPOL Involved in the base axcisi Human true 113,084 i 226548392

KWLl Step3 001601 MPI-KENO 03202 parpt parpt Hanopus tue 11276976

KW13_Stepd_010162 | MP1-KENO 03202 parpt* Mac118380 wenopus true 56,0967

KWLL_Step0_046307 | MP1-KENO 03amz parp1* Mac118380 onopus true 1730118

PLL103 UNIPROT MoUSE 2012_07 Poly [ADP-ribose] polsmar ParpL Adpro Adort Adprtl Positivaly ragulates the traMouse e 13

PL1103-2 UNIPROT MOUSE 2012.07 Poly [ADP-ribase) polymar Farpt Adoro.Adort Adprts Positivaly ragulstes the raMouse e 55,207

. il 1 v
«+ Columas g Excel Vi 1+ 6 of

Advanced search
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