KLARISA RIKOVA, BENJAMIN HALL, TYLER LEVY, CAROLINE KEROACK, ANTHONY POSSEMATO, KIMBERLY A. LEE, JOAN MACNEILL, JIAN MIN REN, AILAN GUO, DANIEL MULHERN, YI WANG, SEAN A. BEAUSOLEIL, SCOTT LONNING, MICHAEL J. COMB

Proteomic Based Analysis of Ovarian Cancer Pathways

Abstract Sequential IP Reagents Overlap Between Genomics and Proteomics Molecular Mechanisms of Ovarian Cancer
. . scular Mechanisms of Cancer
. . . . . . - . Ab TarQEt CIone # MOtif . 02 0.33 04 0.8 . Hﬁm;nries Growth ;-E’(_i}i}l C;irtokinﬁs Growth
Recent genomic-based studies have suggested ovarian cancer is a disease of copy instability, with = — P43 T i v S i
: i e : : : : : : : 1 — 1213 o m—
63 regions of focal amplification, rather than a disease driven by mutation. However, this analysis AGC/PSD D3E5/D8D9/DAE2/D8B11 AGC/CAMK/STE kinase acitivation loop : e _qi22 chri 27 107 Cytop!a;rr: == \ \ l |
: — ga—
has been unable to identify changes in protein expression, modification, and activity. In this study we AKL substrate 10087 RXX(s/ ; : W A chr2 95 19
| T | | | - AMPK D/2H3/D78G9 LXRXXT(S) ; e [
developed a highly quantitative MS/MS approach to examine the ratio of protein levels, combining ATM/ATR substrate N23/D69 (s/9)Q . | | 30262 chr3 12 50
: e L Ap6e3
TMT labeling with a number of motif and site-specific antibodies to identify signaling pathways dif- AT SUlnsIEE it (s ; T == — s chr4 9 0 — .
. “ ) P ——LP
fering between tumor and normal specimens. We identified over 1400 uniquely upregulated proteins, L_:__ —_— L zzf chrd 18 18
9 5
and over 1600 upregulated posttranslational modification sites across 79 tumors and 19 normal tis- | e [ ;::: chr6 42 20 . Pk
- . : o | | chr7 29 10 : SRl o
sue samples. We were able to survey activity of over 400 kinases and over 100 other enzymes as well - : I‘ /i : UV imadiation proferation
| | | Ubiquitin Library D4A7A10 KGG S /] 109153 chr8 27 27 : — .
as the substrates associated with them. Our study was able to map these upregulated proteins based : = — - [ 100223 : | Dl dunmgs ONA repair
o | | S | | Table 1. Motif antibodies used with corresponding targets. : ‘ Ir"ﬂ'_‘-_r —— A chr10 9 8 : | 1 1
on abundance and activity level to their regions of focal amplifications. By focusing on activated cell L | AU chri1 4 15 1 I AT -
circuitry, the approach outlined here was able to provide ingight o cancer b|0[09y Lot available at I ) I,i_ ,: :::?; o ’2 26 EM"@. Ccn:ﬁ%ﬁéfe& )
the chromosomal and transcriptional levels. This approach may reveal new connections among path- _ ‘ o e o J chr14 12 12 VTT =
| | | | Harvest samples, digest, and w : " I-—-—--———-— = : | ----grcar | caiGet  (euniy\ A W )
ways and candidates for therapeutics and diagnostics. label 100 pg of each . f 5 ) ::::;L chr15 9 2 5 an i.j,gf, e VRTINS Lol
> \ : : 4L — oy
S 2one e T 5 - | A chr17 26 16 : NDM2 (82110 Cell cycie arrest o 5 |/ permeabilzaion
= = | - ~ \ﬁ e (0L JW\*””‘*“ ., = 1) sz z waapron — L 4o
© N oo o)) o — 25; 1082 \M/ M KT\%JUU\’\;\J J\xﬁj\\/ \ A L“‘“ e \\ B ’ 1% .I [ — = 20::13 chr18 7 3 ragitkation Activatio s ?
Cell Line = S a S S S #0003 j\ \ ENA AN \ : 7 .L——— i / 20011 21 chr19 31 101 : Hedgefig target /_Q targetcfenes
. £ | 4 | ay : L | e | Y : 18 ) genes ey N
Norma Mix () ——> 7 e 3 7 = JU @ 8 0 § O© | T s e Y= : s chr20 15 12 5 > & od | Sl s
Normal é —> S %H%” & — e \/ - _ 2; = -: — Xp11.23 chr22 4 13 [<LD>Z Lﬂ*‘\m\_—:ﬂ”“ﬂ"ff,fi;;‘f,, s X
126 127 128 129 130 1231 : Combine f | 028 10 ml” 0" 1o = From proteomic data E {"Hf‘@
Tumor 1 é —> —> e e, : o 3 B R B A EE N . : P : '
/\) /\/ : ' = @ ﬁ i? @ X? @ @ i? @ Krj ﬁ N Krj . The Cancer Genome Atlas Research Network. (2011) Nature 478, 609-615.
—— — Ny = : =
umor 2 Ly : U U U Figure 4. In ovarian cancer, 63 regions of focal amplification that have been identified (left side.) Our proteomics approach mapped many upregulated proteins directly to or close to these regions P
Tumor 3 G - 5 Proteolytic Digestion — > — 3 Mix Samples ﬁ l i i i i i i i i l l l i i i : of amplification (right side). 5 HFU—.“_%&&“ \r-Secretife
Labeled Peptides : 19] N
Tumor 4 el —— - TNIT Labeling - Fractionate by bRP LC-MS3 Analysis : g : : : = o
- + Y Proteins Identified by Proteomics Deregulated Pathways in Ovarian Serous e a2
Methylation Acetylation Ser/Thr Kinases DNA Damage Tyr Kinases in Ovarian Gancer Cancer Identified by Proteomics From ingenuity

10-2013 Ingenuity Systems. Inc. All rights reserved.

.
[
N

lzlglggulated In Tumors Number of proteins - Figure 7. Analytic tools from Ingenuity Systems, Inc. were used to map upregulated proteins in tumors (red) to established cancer pathways.
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Following a test mix to ensure a 1:1:1:1:1:1 mix across all channels, samples were appropriately combined and serially fractionated through immunoprecipitation with antibodies specific for
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Figure 3. Every patient and normal sample was profiled through Tyrosine, Ser/Thr, Acetylation, and Methylation Spaces. This PTM signature was combined with Total Proteome and Gly- *  Table 2. Number of enzymes identified in ovarian cancer samples.
coproteome analysis to assemble a unique proteomic signature for each patient. :
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