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2 v N7 DY AL, FEOMERSEEAGCE b 2 HEHF O—2oTH 5. FE LWL, SRS O b T Fic
FEPEEE oo =\ D BB M O SS RERERE O I 2 AR U C, SRl T 2 s Mtk A i) v T e s A — a0
e BN 21T > 7. F5R & LT, B2 & Uk 2 OB TOBBTERNSHH S I T\ % ARIDIA
(AT-rich interactive domain-containing protein 1A) % (% U & 3%, SWI/SNF (SWItch/Sucrose Non-Fermentable) 7 » <
5V EBE GO 5 SO T OBEE R VL7 F PV BT AR L. 51, MRMIEIC X % @RE /s
D VL - FEY VIBE T F N ORIRE L E BT R OIS X b, IBL MR Rk Tk, ARIDIA o % v oS 7B L
~LDOCTF &, SWI/SNF #4612 7 A BRG1 (brahma-related gene 1) OBAFE 72V YLV S AKTFRAMELCWH T &

AL L

1 & @

FEMB IR AR )RS LT THY OME AL
SE5H. L OMEET, EORBENIHE TH b IR IEIEAE -
RIHAE - WREE L OEMWE L JIEn AW EN L b B I
b O, YUt R G T % b OB L, IR
Sh, IHLICEREOEENEERL T EEEO
ENNEEIEIRENREE L T A <, EOEMALICE D S
DTHREOMM AR LE T 5, FEOEMALL, b
ERBRICEBOBERNEe > CHTTH T2 THD,
FOLERE BB HIodITNL, ¥ 2 ERIBIET 2 v
R BORFHEEAIT TR, 2 v 7 BOBEWNEL
% e b T RREREMOZCE B LT AT 5 2 &0
WIEL %, ZohTh ) BB, MR/ Mk
V7 I MBS & o) 7 BRI EER OGS0 % < o4
NI D, £ oRE R LOBEENIRERN & T b
Bl N Enb, FEOBEMAERAEMA TS EC, HE
NEMAELOEEZLNS.

SHEO ) Vb T v T A 3 7 AFORBIC X Y, —[@
D LC-MS/MS 7 #1 T, #k» AW+ Elk A B e im
R T ~BEDO Y vt~ 7+ P a5 &
WA s Y. — 5T, B R VbR ST K
VRO, xRz BHoY vERME Y < DZE i X
DD, HENNIE VA I2EHEEDOLDOOBNEICE S
L DD ONTIE, SHICKEIEEZT 5 WEND S,
EZVAIZEDOY VBV S ORFEICE, BENET A Y
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Z D Z Lo SWI/SNF AR DERREIL T ic X 238V D BER & 7o 2wt 2 B2 Lze.

VBRI A B RS RRE T A P ) VR LR T N AR
A2, BARRRRPUESFEL RS E i, ZEiPuE
WAVE RSt B OER 7 « v 2 — (QL,Q3) *H
W HERIGE =4 Y v 7 (Multiple Reaction Monitoring:
MRM) -MS&Ex T, B v a2 &) VR
fb=FF &, Thieditd sIE) Vg7 5 % EI
R e ERLC, 2V A7 EOY YL S BRI T
HTELARETH A, R UAMNE, BUkTix, (LD Ml
fah oy & v 7 BEOGERNEL, Homr LT

) Vb EZ T T A ATV 2, (2) mEIRERE A
W 2 v S 7 B RERB IS TW 2559, b5
Wik (3) MY v EBERILERRL Y vk 7 2
r— REREEALT 2RI L - T, MARNORE 2 sz v
7ED Y VALY S RTS8 BB AT 5 F B O
KDHBRTHY, WIEMEDOIGHET 7 & DIRFEBRES v
RIBOMRN AT O, IHRKLRIBETHSD.

DN B4 0 0 B9 98 (Ovarian Clear Cell Carcinoma: OCCC)
i, REWEINEE O FE MBS oR T, FrieEo K
EAaRTZ ETHMBR TS, OCCC L, fliod kDN
Y & HeCHRRSEY « B« BRIRS I B 3 s 70 D
Rigo Tk 7Y, BBREOSEIREL L THVLR
BT DNV AT T F VI EOALEFIROPUER N
L TERICIELZEE LY, HRCTERREE Lo
DT BB, ARIEB R R E A 5 B E
DEIFEA RIEL T, AEBOFREKKOMMN A RIEL
) ANe NTVAIZ YT R —AeeTuT A —A LD
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RMTNZ M E Tt b BTN Tk Y, OCCC BHBKLL
Mk CRRACER L L XA 58 2 etk
BTN BB IR TS, ZhETIRWIEI T
Fiebor LTk, KRASY « PIK3CA™ ™ « PPP2RIA™ +
HNF-1p" « VCAN"™ « BRCA"™ « PTEN" % 0B {ET O &
B 7038 (5 T 25 8 %2, CDKN2A/2B {51 O &+ € 4o Rl
RY" MET™ « ZNF217"7 « AKT2"™ - PPMIDY 3 {71
D3 —Kin, ANXA4 « TFPI2 2 v 8 7 B O/ &
D BH TR i TFPI2 1o\~ Tk, OCCC % o I
HHRCRCTHFIEENBEZFICHEML TR D, KEED
NAFw—7—& L TOERCH T 7MEENLEA T
%%, F it T, OCCC flfakke B A fic s\ T,
46-57% &\~ 5 = B © SWI/SNF  (SWltch/Sucrose Non-
Fermentable) 7 7 < 5 v T AR ORRRAF DO—>T
# % ARID1A (AT-rich interactive domain-containing protein
1A) OBEFI—FHERTI v X2 RERIPELCTE
D, ARIDIA % v X 7 BOHFAEENBEFE KT LTV 5
CEMHRCTHREIRTE Y, HHEED TS PP
ARIDIA DT AT 1T OCCC DOfffEHR B4 5 1 in
MY H—=D—DTHDHEEZBIDLD, ARIDIA BIZFH
EFIERBL T 550 8D OCCC o\ Tik, Tih
YT E L. OCCC OIS F OESE « FBL S % —
v, OCCC D@\ B I B4 B P Al vk 55 oo e B
i, BEIE, Mtk L HEThHD, OCCC DI
EME CIIEROBETERS 2 v A7 B v XL 0%t
DEFERICAE T T bDEEZDBRD. LLEAD,
OCCCIm B\ TiE, 2NA OIEMALEHE OIS 708 5 &
BEielEma b b T LIRS ) vt Y e T A —2 D

A B LM, chE TELThbh T ikdo .

HBED, e RIEES T ORBIREN R e 5 B D
OCCC #fakka €, OCCC D iEEw: S izBab 55+
i@ » i LT, V vk 7 v 74— 2 0 iE
RIT AT o 72, FOFERLE LT, OCCC T WARKAR
74 ARID1A % &5, 5D SWISNF A& HHT OV v
ERTFFUrv_ARFLIE T LTS ERH BT
ote, ILIL, ThbOEFBEHEL v 7 EHDY VL
VS DBGEEATT 5 721, MRM EEIC X 5 SR in & v
Ry BY Vb v ST A Al L, DR EER Rk
LB U AR R T, AR T o 70 Y.

2 ERIEEMRRERVCY VBT 0T A — LT

2-1 VUMb T 0T 4 — L OMBERN L LB E BRI

fb DIP B b e v AL AR T & LR U CEMEE R v 0CCC
CRWT, By vk S A RE R IR 2 v Sy
AR R T 501, OCCC % &t B oMk
Bicikd IR Atk AT, v @k 7 n
T — 2 O EE RN A 4T - 7. 70-80% 2 v 7 T v

MIZ78 % ¥ THEEE L7 OCCC M flukk 6 (RMG-I, RMG-
II, OVISE, OVTOKO, OVSAYO, OVMANA), K& #& 1 Jp 5
i #k 2 # (MCAS, OVCAR-3), % ¥& 7 J1 3598 it i bk 2
T (OVSAHO, OVKATE) 75, OM JKRIT L &M &
TR rzEERHHL, BT AFAL Y Sy
1 b#c, Titansphere Phos-TiO kit (GL Science) % i\~
TY Vb7 F FORMEEIT- 2. MR LT F
% LTQ-Orbitrap (Thermo Fisher Scientific) T4 #71 L T#
bt 16,305 DT F N v — 2 F—x &K, Progenesis
LC-MS ¥ 7 + 7 = 7 (ver. 3.1, Nonlinear Dynamics) % F
W, RTF N E— 7 HEEIC S < HBGE R 2T,
T HIC OCCC & F LS DKL DINELSE (non-OCCC)
D 2 FEH T ORBEME 21T - . WA 7 Mascot
Score>30, Significant threshold p<0.05 ® 1,086 ® -~ 7" F
ND S5, 3740 v R s ik T A 620 DT F N
IZE T, OCCC *non-OCCC 7' v — FRITORERY v
it~ 75 FmEEsmt St (Anova p<0.01).

22 BEETZNRT A, FF—EDER

OCCC DHEMA I B B ERNFEEE 2 B B 23t T B 72
12, OCCC * non-OCCCHITHERLY vt 7F FED
ENR LRI ERZ v 72 HD ) 2% H\WwT, DAVID
Bioinformatic Resources 6.7°% 12 X % /8 2 v = A i #f
H{} - 72, BioCarta 7 — % X — 2 B #F I Wi E W
(IR AT = AT BB T, 4FED RS2 Y = 15
p-value<0.05 THH I Nt 2D 5 H 20k BIEFHKH
WAL 7 v F v EBRCEDL O THY, IR
SWI/SNF #H &R 2 HE 3 5 4 > DR+ (ARID1A, BRG1,
BAF155, BAF170) % & ¥efiic, SWISNF Ak & L
T WINAC (Willian syndrome transcription factor Including
Nucleosome Assembly Complex) # & 4 % K+ %
RPB1 & Rz x it (Fig.1,2). B 221k, 1 v 7
7Y vy 7 I Rk O REES v 7 LRl TH
h, OCCC T, PARMEDER « bAoAl ia fE 3 o Hl
Fwlb 5 vigb s v s Bicd, mREENELT
WA Z R Rl Chboy VBLEALE, TR
LEECHEMF F —EnREI N T DTH- e
7eh, V) VAL AN DT T A4 A v b T — 2 e B
iZ, Motif-X**" % X Of NetPhosK™ 1= X b, #E oD v v
gt > — €T 52 v v v AESINIELET B D
EODDMERET T, TOREE, Zhboisodic
I}, Mitogen-activated protein kinase (MAPK) 7 » 3 V —
% Cyclin-dependent kinase (CDK) 7 » 3V —2dkafi L <
ik B PXS*P O & F — 7 WA NMERSE b2y,
EDOEMEF 7 —EDORBICIIED IR - Te.

Bt hicz v 72 Bop T, Rz OCCC DEHAL
BRI <KBb 2 L FE2 B D550 SWIYSNF HT% L



CIHBIHENF D 5 B, OCCC TOEME Ia/RENRE I
T\ % ARIDIA T, 7D Y vELIBAL A & 4 FEkH
DY VLT F FORNPZRZH OCCC F R T
L C\7 (Fig.2). —5 T, BAF155 « BAF170 « RPB1 C
2~ 4 @D B A ST ) v EBER T T P02
>, SWISNF #4027 RF Th 5 BRGL Tk

Chromatin remodeling

Control of gene expression
by SWI/SNF complex

by vitamin D receptor

{ SWI/SNF-A (BAF) SWI/SNF-B (PBAF)’

Vitanin D response element

Pathways related to the proteins with downregulated
phosphopeptide levels in OCCC

Two pathways detected in BioCarta database (http://
www.biocarta.com/) by pathway enrichment analysis us-
ing DAVID*% are known to contribute to the control
of gene expression through WINAC complex and SWI/
SNF chromatin remodeling complex?”. WINAC complex
share many subunits (including four subunits detected by
the current research) with SWI/SNF complex and acts as
transcription coactivator by vitamin D receptor (left pan-
el). SWI/SNF complex (including two types of complexes
called BAF and PBAF) is involved in both transcription-
al activation and repression of various genes through its
chromatin remodeling activity (right panel)*”. Core com-
ponents shared by BAF and PBAF complexes are shown
in red. Components unique to BAF and PBAF are shown
in blue and green, respectively. Phosphoproteins detected
here are marked by stars.
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L&D ) v LR 2 & 1 FEO V) v b= 75 N2,
ZnZh OCCC THHF IR L Tt

3 YIRS TOy MERICKBTYVINTELRILD
KasE 2

VUV RADBALE 2 v RN 7LV RALFEDE DD
AL L XTS5 7231, ARIDIA « BRG1 % 4% #9132
T AP A AT, 10 D OCCC % X U4 D non-
OCCC U By fakk 2 7o g 7w v N T 21T -
7z. ARIDIA « BRG1 D\~ &, F-X7z 4 #i4: T D non-
OCCC #ifatk TORBE N HER S nicoicxf L, 0CCC kg
Tk, chboxr vy 2 BORENT v & 2tk T
W7z, OCCC fifakk o 5 % 6 i (RMG-II, JHOCS, OVISE,
OVTOKO, OVSAYO, OVMANA) T ARIDIA O 5 5,
JHOCS Mifatk T BRG1 D RB RS bhisd . K
FEREZEMNT S X 51, ARIDIA O 7 F A BH X s
7o 72 JHOCS # ik < kBl 5 i o ffiflatk i, ARIDIA ©
AT 2 — NI OB 2 7B C O IEE 0 K KD HERR
Thiz®? chboz kb, VvBbyast—a
fEHT TR S #u7z ARIDIA © Y v (b~ 7 5 FEDOK T,
BRI BEELZOLDDOK TR LIS DO THSZ N
R E .

4 MRM EZFU\/c ARID1A - BRG1 ) Y E{EL ~XILD
HREE

4-1 MRME(CL D) VL - I VERIETF RRIES
EEERDEL
Wi,  =pY R B & 5 B EF QTrap 5500 (Sciex)
% i\ 7o MRM f# #ric X 9, #ll g P9 © ARID1A « BRG1

SWI/SNF complex

@ Phosphorylation
[ Detected peptides :

Fig. 2

OCCC-specific downregulation of phosphopeptide levels of SWI/SNF components

A total of 11 phosphopeptides derived from the five SWI/SNF components showed significant downregulation in OCCC cells rela-
tive to non-OCCC ovarian cancer cells with p-value <0.01 (indicated by **) as revealed by comparative phosphoproteomic analysis
using LC-MS/MS*¥. Relative peak intensities of phosphopeptides detected in OCCC cells (open bars) and non-OCCC ovarian
cancer cells (closed bars) are shown as the means of duplicated samples.
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D) by AR EENE T 5 LA (Fig. 3).
MRM LI X 5 4 v 7B Y VbV < OJIE T, Y
VbR T F R E, ChieH N T 5 YR T F R D
EROMTIb S, —Ji T, ARIDIA & BRG1 %, #ifarhc
DIFEENFE L <KL, Hiladh bk ofEFRHw % % o

FEFHVZ MRM T CliH c& v 2 v X7 HTH B,

) VLR T R OB X > TR b OEREE X v 8
VBEDY VAL T F PO THEEBE I LS, Th
Lzt a5 ) v b~ FRRET A, ) vk
b7 FERFEC R 5 LT, BT F P a5
DEERNB B, T, AWgE T, HifamiEs D, R
B & SDS-PAGE ¥ A 0vH D8 v KoYl ) HHLIZ X -
T ARIDIA * BRG1 # v R 7 & Fh FhEmL, Zhb
AT Y vEgb « FE Y vIgb < 7T RS
EERRBT. Fh, KNS Y, V)V VBERTF RO
va v MV HTHRER OB O W T BRE A AT - 12
MRM & CEBICHWS E—2712onTix, Ao Y v
e3E) vt 75 NichkT s -2 ThHhHZ L%

R 5oz, MRM-EPI (Enhanced Product Ion scan)
RN AT - 72, C O Tix, MRM % & F#ic Q1 T
EOBRDT ) —%— A4+ v H BN L5, Q3T
LTOFTa L7 b A FvDAF v (MSMS) 175 7=
%, MRMZETHRIBE N A RTF N ¥ — 7 OFRFINFHRT

OCCC

X%, D13, ARIDIA - BRGl & V<~ AL THHT 5
HEK293T ffifid 2> & 4% U 7= 50k % F W~ 7= MRM-EPI f# 47
o, AR ERACEERY B - Y v
F FORBHENTETH S L xR L (Fig. 3, £,
Fig. 5A).

7, HREEBITOLO0NMEELE LT, Zh
HBORTFIRDCKEY) v e 7 A¥ = v EREERM
A A D © % @ (L-Lysine-"Cg N, * L-Aranine-
BCs, "N B LIz TF N2 EFRAEKL (Scrum
Corporation), ZH B DT F N X h RS 5
72D QL QIERT T 4 L& —1 v F DHLEHE (F+
VERA) R, QQTDT Y —%— A F VI AL DEE
EIxFAF—TIg XD, MRM BTG ORELETT - 1.
ShDDEMAH V. MRM I X % & B DR D7D
Vv gfl « JEY Vb= 75 N E 11 TIRA LckE 2 il
EoXTF FREBOWUERIT -7 & 25, 10-500 fmol
OHFHIZE T, 27FFFae— FRBEHLTHRHEIR S
TFNE—27 YV 7{EOT 0y NTEBEOH D Z DR
Hhit: (R*>0.99) (Fig. 4A).

[[—DESNEA Lad b A F VAR R EEI K E <
Fieh ) VEEb IV Vb 7 N ERFRKHICERT A IC
13, X7FrFe—FEECHLHRESRSE—272) 78
DFEE A, <75 NI EMIET20ENRDD. £ T,

non- OCCC

>
s
Cell I|nes ‘&

g/@%

E Cell Lysate

v

/f
+@ Immunoprecipitation
A precip

v

SDS-PAGE
In-gel digestion

l(-— IS peptides

Fig.3 MRM-based analysis of protein phosphorylation levels

Lc 1 Q2
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&
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QTrap5500 @ Calculation of
-~ @é 0 phosphorylation level

Flowchart of MRM-based confirmation of phosphorylation levels of ARID1A and BRG1 is shown. Proteins were collected from
the lysate of HEK293T cells (upper left) or pooled lysate of OCCC or non-OCCC ovarian cancer cell lines (upper right) by immu-
noprecipitation using anti-ARID1A or anti-BRG1 antibody. Protein bands corresponding to ARID1A and BRG1 were excised from
SDS-PAGE gel and subjected to in-gel tryptic digestion. Purified peptides were spiked with a mixture of internal standard (IS)
phospho- and nonphosphopeptides, and were analyzed by QTrap 5500 LC-MS/MS system. Pairs of phospho- and nonphosphopep-
tides for each phosphorylation site were parallelly detected in the same LC-MRM-MS run. Phosphorylation rate was calculated by
dividing the phosphopeptide level with sum of phospho- and nonphosphopeptide levels.
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Fig. 4 Detection of the synthetic phospho- and nonphosphopep-
tides of BRG1 by MRM analysis*¥

(A) Standard curves of IS phospho- and nonphosphopep-
tides of BRG1 in 1:1 mixture of each peptide are shown.
The peptide amount was measured by calculating the area
of the corresponding peaks (vertical axis). Error bars de-
note standard deviation. The linear dynamic range from
10 to 500 fmol was confirmed for both peptides (R?>0.99).
(B) Calculation of phosphorylation rate was confirmed by
MRM analyses of 4:1, 2:1, 1:1, 1:2, and 1:4 mixtures of IS
phospho- and nonphosphopeptides (phosphorylation rate
of 80, 66.7, 50, 33.3, and 20%, respectively). Calculated

phosphorylation rates with or without correction of

phosphopeptide levels by the average p/n ratio (see text)
are plotted against the theoretical phosphorylation rate.

WEDIDDOEHRE LT, Vg« JEY vt~ 75
FESEETOREAG L TCMRMHELZT, ThZhov—
7 ) 7TEOAE B LB CPEpmlE) HHEE L
L 25, BRGlp (Ser™™) « ARID1A-p (Ser™) TE*h %
h, 234 £0.13, 1.06 £ 0.16 L\ 5 EPE BRI £ 2T
PR~ 7 N2 Y YL - IEY v b 75 N D Eh
4:1, 2:1, 1:1, 1:2, 1412725 X5 BALEABEZ AW
T MRM HIEZTT\, Hbhifce—27 ) 7Ex i, F
BpmEEMECHCEHUTORICE »TY vk~ 75
FoEE () v R [(%]) RDIC

’
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[V vEbER (%) 1=A/A+B) X 100
AV Vb~ TFF roe—2r ) 7fl/ [V pn féE]
B:JEYV vt FF FDEY—2 ) 7{H

FRELT, FYpnfEC X AWM D, 12IFHHHE
AT Y VM EER D R D BN D & L oMER S e (Fig. 4,
HX).

TH1IL, MRMEIZ X » THRIBEES S ) YI{E= 7+ F
v — 7 ORERE D21, HEK293T Miias S8 L7z~ 7
F FERBhe, LERN AR AZEA LG vt - 3F
) VLR T F R AN LT C 2% S L, T
DF 2 — 717 v {bKFEHE HF) %inzT4°C T—Wp A
v o X— b LUl Y v IBLRIEEZ TV, MRM
TEHT L7 (Fig.5B). HF LI X b, PIFBEEHE « 30k
HED T T, Vv k<75 N E—272MN3F
HETHZ LRI NI, — T, chboy vl
R F RIS HIE) VLR T T N D ¥ — 7 BE,
HF LFR i ff - THIINL CT\uvte. Sh o5 — 201k, HF
MILTOR Y VML X - T, ) vbXTF P E—2»n
FEV VIR T F N E =2 AL 7 N LIl EHRLTE
b, BBET5Y VML« FEY vEMER T F RO E— 2 2
ELL BRI TS Z EAVRI T,

4-2 INREMKRICEITE Y NIE ) VEBELRILD

*ﬁgE 24)

R CHESL U 22 E T & H T, OCCC % X 0% non-
OCCC U ¥ fiakkic 310 % ARID1A « BRG1 @ V v 1L
VA RIERTT -7 (Fig. 3, ARD.
fEHT I X > T BRG1 @ FH 2R X 417 OCCC #fiadk 3
fi (OVISE, OVMANA, ES-2) 3 X Of non-OCCC I 3 J& il
fatk 2 # (MCAS, OVCAR-3) offifafithigsn, % v o3
7BEHRERTOMY Lo TR EFNEGFF Img D v s
B % &1 OCCC * non-OCCC D 7 — L &2 FH L, <
NERAWCER EABCEN 2 v S 7 BORREX7FF
AR OB A AT 5 7o, WEBEE#E~ 7 5 1 % 100 fmol 3
DY L T MRM BHr %17 - 7o, R & LT, OCCC D
BRG1-p(Ser'*™®) ~ 7 F K D13 non-OCCC DHIH-5TH -
oL, ®ET5IEY vEE{b< 75 N oL 0OCCC
TR10f5 L7 Tuie (Fig. 6 BB, Thb ofEzHic
BRG1 ®V v bR ZFH T % L, OCCC T 3.6 = 1.5%,
non-OCCC T 39 £+ 7.2% & 72 b, OCCC Tl non-OCCC D
1/10 L F A LTz (p<0.05) (Fig. 6 TB). —5 T,
OCCC O ARID1A-p (Ser™) <77 F&, ZhicKIEd 5
JEV vglb< 7+ Fo&iL, Wil non-OCCC D45
MEL7t> Tk, ARIDIA © Y v {3 1% OCCC T 86
+ 0.6%, non-OCCC T 88 + 0.7% & il X h, 2HEM T
DEBEZ LD 512 (>0.05).

YITARY 70y b
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Fig. 5

Fig. 6

A. Enhanced product ion scan (EPI)
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B. Chemical dephosphorylation
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Evaluation of peaks detected by MRM analysis using peptide samples prepared from HEK293T cells?*

(A) Peptide detection by MRM analysis was evaluated by MRM-EPI scanning, in which the precursor ion of target peptide was
filtered (Q1), fragmented (Q2), and trapped and subjected to full scan MS/MS analysis (Q3). Peptide identification was performed
by searching against human BRG1 or ARID1A sequence by using MASCOT software. Peptide samples were prepared from
HEK293T cell lysate by immunoprecipitation using anti-ARID1A or anti-BRG1 antibody. (B) Detection of phosphopeptide with its
cognate nonphosphopeptide was also evaluated by the chemical dephosphorylation by hydrofluoric acid (HF) treatment. Peptide
samples prepared above were spiked with 100 fmol each of IS phospho- and nonphosphopeptides. Peptide mixture was separated
into two tubes, one of which was incubated in HF overnight at 4°C. Peaks for both IS and internal phosphopeptides of BRG1-p
almost disappeared by HF treatment, while those for their cognate nonphosphopeptides showed significant increase (left panel).
As a result, calculated phosphorylation rates of both IS and internal peptides showed significant downregulation in HF-treated
sample (right panel).

P
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MRM-based detections of the phosphorylation levels of BRG1 and ARID1A in ovarian cancer cell lines?"

Average peak area ratio of phospho- and nonphosphopeptides obtained from three independent experiments (upper panel) were
used for calculation of phosphorylation rate of BRG1 and ARID1A (lower panel). Phosphorylation rate of BRG1 showed greater
than ten-fold decrease in OCCC cells relative to non-OCCC ovarian cancer cells, while that of ARID1A showed no significant dif-
ferences between OCCC and non-OCCC cells (p>0.05). Average peak area ratio was calculated by dividing the average peak area
of the internal peptide by that of corresponding IS peptide. Error bars show standard deviations. Asterisks denote the significant
differences (**: p<0.01, *: p<0.05).
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Reduced phosphorylation level of BRG1 as well as down-
regulation of ARID1A level is expected to result in de-
creased activity of SWI/SNF complex. SWI/SNF complex
is implicated in various inhibitory functions in malignant
transformation of cancers through activation of various
nuclear functions (e.g. transcription of tumor suppressor
genes and promotion of DNA repair). Functional deficien-
cy of SWI/SNF complex is expected to result in expres-
sion of various malignant features of OCCC.
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Aberrant phosphorylation state of proteins is one of the major causes of tumorigenesis and cancer malignancy.
Here, we performed a quantitative phosphoproteomic study aimed at revealing the molecular mechanisms under-
lying the pathology of ovarian clear cell carcinoma (OCCC), a highly malignant tumor among various histological
subtypes of epithelial ovarian carcinoma. Comparative phosphoproteomic analysis using OCCC-derived cell lines
indicated OCCC-specific downregulation of phosphopeptides derived from five components of SWI/SNF chromatin
remodeling complex, including ARID1A, a tumor suppressor with frequent somatic mutations (46-57%) in OCCC
tumors and cell lines. Native phosphorylation levels of ARID1A and BRG1, core components of SWI/SNF complex,
were also analyzed by multiple reaction monitoring (MRM)-MS analysis, which we developed to perform parallel de-
tection of phosphopeptide and its cognate nonphosphopeptide of these proteins. As a result, we detected significant
downregulation of the phosphorylation level of BRG1, whereas diminished phosphopeptide level of ARID1A was
likely to reflect decreased ARID1A level. These results indicated that not only decreased protein level of ARID1A
but also downregulation of phosphorylation level of BRG1 might be related to the high malignancy of OCCC, which
is induced by the impaired chromatin remodeling activity of SWI/SNF complex.
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