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[H Y 28 75 28 41. 2% , T IE H 2 Pk A0 JE I A g AR RN
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CBP I FIE, M P1373S 548X 8 R IKTCH# M, CCK-
8 ST, 2875 T CREBBP R i i U0 SL 40 MU 3458 . Tran-
swell /NE IR 45 5 fR L1850fs H1 P1373S 2878 Al {2 i B L
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KEIR RO R, 24N )T ; CREBBP  BE R 5848
RESES R737.31

2022 -03 - 16 $2ik

HETH  PUNARHTIH (45 :2015520243) 5 141148 D itZ 50
H (%5 : 17P1240 ) 5 AR HTRHE X3 H (405 :2019-YFOS-
00244-SN)

PR AL )1 48 B 2E R B - U1 N R BS B 13 7= R,
610072

FEBERIA I8 Fh, &, FIREEN,
Mg &, Lo WA, FALE W, B4 A S0, AL, E-
mail :22501095@ qq. com

XHERARERS A XEHS 1000 - 1492(2022)05 —0695 - 07
doi: 10. 19405/j. enki. issn1000 — 1492.2022. 05. 005

B 5L 98 2 H B I 7 R S8 30 a5 Y o 2
TS5 AR AR H AR AR 26% ~42% , BR T T
AR+ A7 EFEHHG T, ORI 27 AT A W R R B
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o BEVTI AR AR T ARG 7 BB i ol 2 %,
FET-EUR LIS B LR BT I R] . ] OS #EA71F
i, DA TFARIGST BIFE T K A (B AN IR, AR A7)
HrE AR L ) 2021 4F4

1.2 Btk 57 A 3 i i DD 57 48 B ik
A2780 ZififaI B AL 5L 98 B A= M1 B R B 5B, 5
1 RPMI-1640 5841 37 H 15 57 ; SureSelectXT Hu-
man All Exon Kit V6 Fl Herculase® II Fusion DNA
Polymerases W4 F 32 [ Agilent 28 ] ; BURI H K VML
FAWA T Q5 E RN & A% NEB 2
F] ; Lipofectamine 3000 W4 H 3¢ [ Invitrogen 23 HJ;
CBP ity H K [E Abcam A &) ; %9t GAPDH Ity H
F[# Proteintech /A F] ; Fusion FX7 Spectra Il H 72 [E
Vilber 7 A ; CCK-8 55 £ 14 [ 3% [E Boster /A A ; 44
A 5 F AR R AE MR FRA 7 s Matrigel 55
JEE e F 2 [E Corning 23 F], Fill H 1Y) CREBBP
51477 51 4n R . 11850fs, (F) 5'-CGAAGAGCCAT-
GCCCATAAG-3', (R) 5'-TGATGTTC-ACCCGGTA-
CAGG-3";P1373S, (F)5'-TTGATTGCAAG-GAGTGT-
GGC-3",(R)5'-GTGGGTGGCAATGGAAGA-TG-3',
1.3 Fik

1.3.1 DNA % &Asb 2Tl A IGO0 3R
P B S5 £ 5 R 4 UM 55 A 2L DNA 54T
Bk, &0k P AT 200 7 s 4 DNA U7
i SureSelectXT Reagent kit 7£ Hiseq2000 Sequen-
cing System (Illumina) 47,

1.3.2 B#ERERA  FRE43 DI OIS
TR G Fr M 156 A IEH Lo R A1 JE I A dh R Y
DNA , 3t 199 MprAc {#i i llumina cBot Cluster Sta-
tion / IlluminaHiseq ik H By £ A, fif A Nextera
Rapid Capture Exome Kit ( Illumina ) 4 2 3/ 141 i
TUE . NGS 53 Bl i3 4 W FASTQ SCAFAN
PEAREOE BT R R TG . SRR NS H LA
21 hgl9 AT HEXT

1.3.3 FHNaTdhnl  HIREERR, T Cy-
toScan 750K Array ( 3¢ [E Affymetrix 23 7] ) #2250 ng
DNA #EAR $E 1742 28, 8 i Picard F A ( https . //
broadinstitute. github. io/picard/) #4178 H 53 #r, I
2 JH SNP-FASST2 73 FI 5535 #EA7 IH — 4k, #rifEfl
J& A Nexus v7. 5 AT AL ET 50 B8 456 B P 1
F A I R EE 24 3¢ [F Applied Biosystems

AN i
1.3.4 Zmpgszinfedt 3 BU I A2780 40 7E

RPMI-1640 5S¢4k 3230 155 - A2780 41 e TG P Uk

PE CREBBP 3£ A SR Q5 /& riiA7E iR
F & B & A L1850fs (c. 5548dupC) Fl P1373S
(c.4117C > T) K2 CREBBP £ [H ¥4 A peD-
NA3. 1 i, 8 ad Sanger Wl Fy ik 5215 21 B9 #4) 4
R I ¥ BB ERAVEFE B9 Lipofectamine 3000 4 28 A% 74
CREBBP Fkift e 3] A2780 4ifirh . [RIm, Fi 2 B
=R CREBBP JFURLAN 28 28R TR G Yo Ve R Xt B
1.3.5 Western blot 4 CBP & & k& HriL
48 h J7 , WeAE I A A2780 4H A, 4 L1 J5 41 it A4
BT 4 CHITRIK R, —hiFE S, —
oo B CBP Bk (1 : 200) A4 GAPDH Hiik
(1:1000), K H BB E BRI R L FEST %R
IgG “40(1 : 1 000) = MFE 1 h, i (4550 )5 ff
H Fusion FX7 Spectra B2, BEHE 34T R 48 73 AT 8
ik, VU7 wild type 41 (% CREBBP
B A= B R ) (11850fs 2 (&% CREBBP 1.1850fs 2878
JEkE) \P1373S 4 (¥ CREBBP P1373S %78 [k ) Al
Control 2 ( & 25 EARFTRL) |

1.3.6 CCK-8 ::#mampasgshiae 1 A2780 40
MELLEEFL 1 x 10* AM4i7E 96 FLA P, % 3 A= 1L,
YAk 60% I %A L1850fs il P1373S 2845
) SR A T 2 U, AT A R RN 2 A8 A4 S5k A i R
TR 12,24 36 F 48 h B 5 i 1 95 3
BALA A 10 wl CCK-8 X7, & T 37 € 5% CO,
FFRAETEE 4 h, TERSVRA AT 450 nm AR
JERE(E . AR AARE T SWOGEE A R IEA DG, SIS
YRR 1.3.5 3,

1.3.7 XPRRIaten mniE 44 h 7E 6 L
FERD I, 5 A0 MR A 3k 80% B, FH & A 1L1850fs Al
P1373S S&A8 1Y B A THE G | DA A BRI 23 0K 5T
RONXTIR, AN 4 h 5 A 10 wl R RARHE
3k A R GE F T  Ja r R 2 X £k LY 1 TS 4t
DX, AT 5 3R L0 48 h LA By 1k 40 i ) 32—
AEHEGE . AE OLYMPUS IX71 {818 W3 | it #%
FNTCHN LI AL, 0 H Image J 400 2 QR BE
BOTARREA AR, WEMIEEA%H = (0 h MR
e —48 h QYR FEIE) /0 h RYJR 6 x 100% , 5K
¥ rea A 1. 3.5 i,

1.3.8 Transwell &0 20 fe42 & 48 1 H Matrigel
FE TR Transwell /IN% , FH G LT 35 572 5676 B
YL 48 h JE AU, US4 A M R T OC M g B R
PR AAE 2 x 10° /L, JFRINE B%E BT 37
C 5% CO, HFMPMWHEIRE 48 h, BRI LK
BATE 2 A0, 2 2k P 40 B P R A
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4522 (0. 1% ) Z iYL 5 10 min, £ OLYMPUS IX71
{5 B R B B ALIERE 10 S S A5 LT ( x 400) i
TS AT, e s Im] 1.3.5 3,

1.4 it JH SPSS 22. 0 B4 Hrkde , it
HRRH v 25 Ton, x* IR KUE 2 A8 5l PRAEFAE
FAH M, i 3 Kaplan-Meier #5653 81 0S, £ 40
BPB HeBCR T 22500, P <0.05 R ZH A5

PES-E
2 #HR

2.1 £IBEFNFRNNERFNRTER £
AT I P45 5 R 76 SR B g iR 21 2
YeSE 48 921 MARYH ML FRAL TR AR 5 (SNV) (fdE
23 541 M HE[R] X SNV #1122 701 /4M[A] X SNV) , A
405 DA AR B JE 289 AN AERL LG A, 285 &
13K 228 MRS B 147 DR EAE AR
24 NN RRRAE, WE1,

V4 TE P 590 e g 2H R A e RGN 381 5 PR 2R A 4
FRATAEEAT I 5 BIMIHE T, 51 i 30 AN FE R (A
2), WA DR R A, 5 oA B R S
ol IR AR DG W S R 2B TPS3 ) CREBBP $E1H,
TP53 ZRAZAIAE KT 50% B NS i kG 2]
HOE#17 TZM58, M & T CREBBP B:H (1) it iE
/0 KL, CREBBP B AE 0 J5 SR F 5% 1) 4 1E It
R, Adh R 45 S5 o 7 2 B0 1) vh 4o ) 2
FEH 1 A~ CREBBP & H 1 15 28 A8 57 55, BV L1850fs
(¢.5548dupC) 1 P1373S (c. 4117C > T) , L1850fs

(c. 5548dupC ) & B i A %€ 42, M P1373S
(c.4117C > T) f2dE W X SNV, Hfij R & BT
CREBBP 3£ [H 1) L1850fs ( c. 5548dupC ) F1 P1373S
(c.4117C > T) 2742 5 g W] 5C R B4 if , Rtk T
IR GEASAE itk — 2P 5T A R

2.2 ZREBRNFKENIEREASE CREBBP R
T TETIHN 199 DMEEA AT T CREBBP 5 A
L4557 A1 43 BIAR G FEIESE N I - IV RS i
P S HCE IR 200 B, LA % 156 1) 1E 5 R R
WAL ANR MFEA 2545 4o R g 0 3 4540
L 51 I L LUREAS (A 5h i 8 5 R 1) L A
Wy 43 i), Horp 21 §l 878 CREBBP %875 (424 .
TR [ FE PR 53 590 R 2 49 B2 19 i) | 28 A8 hy
41.2% , TEIEH REIRE LT, CREBBP FEH %
AR 34 B RAFF N 21. 8% , ZHA G E X
(x*=7.4, P=0.007),
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AR T 48 A(0.59%)
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4N (0.3%)
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El1 AEIHEEZEE SNV/InDel {if 5545 % Lb 51

B2 RN EEERRTESY
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P R 3 (O REA S5 1) Mutation Type e € 2 S REEE 0D IR (et S LA HES1)
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2.3 CREBBP RESIGKRER XF 51 Fl2R w4
P 59 R A TR U (& 428 8 5] AT ) JE R
WY 43 5] ), Kaplan - Meier 73 M7 %5 R R,
CREBBP 7S (n =21, "D ALELEI 34 D)
BHYA R CREBBP (W83 (n =30, AL A 21 49
AMA) G E 2 (x> =6.672,P =0.010) , WK 3, 5
AR CREBBP 4L, CREBBP ZRAFZH K 5 4F B
AR (38. 1% vs 46.7% ) ,
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2.4 CREBBP R CBP EHXRIZH M
Western blot % 5 o~ A2780 4 it & Y 23 2 44 i
G CBP ZE 363k, Ut CREBBP ¥ /4 U ok n] fifi
A2780 4135 CBP I, IEAFA A2780 4 il )&
CBP & (k2 BUARAE . L1850fs 4H i %635 L1850fs
RAFARREF= A CBP 2 A, 1M P1373S A4 n] £ ik
i CBP FE M, £t 2RIk P1373S RAE A0 CBP
HEHRL (K 4),

A B C D

CBP

GAPDH

4 Western blot ¥l CREBBP 32753t A2780 4Aff1
CBP EAFRIZHIZ M
A :wild type #H ;B L1850fs 4 ;C:P1373S 21 ;D Control ZH

2.5 CREBBP RZE3 N EEMMIGSHERN RN B
AR 11850fs 2878 4H P1373S SR 4 Fl2s AR 4
) A2780 HMEFE YL 12 24 36 .48 h Ji Ay 21 355
TEPEAR R DL 5 550 A 78 S5Ok i G 1) 4 e A
I, CREBBP 7878 %) 11850fs Il P1373S % k14 211 Jfd
FEASTRI B[R] 4 2 27 BB 0 MR (X = 4. 708,

P=0.037;x>=3.873, P=0.043) ., 5 Control 44
LE, B AR T A 20 3 B TR PR AR (x° = 5. 124, P =
0.031) .

3.07 o wild type#l
25k -=- L1850fs2H . "
ol P1373S41 .
é 2.0F = ControlZl « *
N m
@ 1.5 .
gid * #
1ok = 4
)
#
0.5
0 L s ) .
12h 24h 36 h 48h

B 5 CCK-8 #&ill CREBBP ZRZT{R i A2780 40 AuitsE
5 wild type ZHHL# : * P <0.05 ;5 Control £H 3. #P <0. 05

2.6 CREBBP REXNMEREMAMEEZENZM 5
H71p R 2H 85, 118501s 2 A1 P1373S £H A2780 4 fifs
YR A A BT m (} =7.708, P =0.008; x° =
7.103, P =0.009) ; B A= R4 R A& %5 Control
HILE, KA A REM, 2R AR E L (X =
5.101, P=0.033), WK 6,

2.7 Transwell /NE XL B RRLTE CREBBP 3¢
PEEMMEEBAR I A R AL, L1850fs
A P1373S AR BN ME RN (x> =7. 736, P
=0.008;%x> =8.428, P =0.007), B4 MAH 127840
M 2 AR WD, ZERAGITFE L (X =
6.766, P=0.023), WK 7,

3 g

IR SRR AT Rt = AR B R S e,
TR O R O B R S AR AR
45% ) ERTE A T X R bR 0 g 30 28 A8
FRAE g i, 56 [ 240t OB A L)) K
& ADP #ZHE R A B 30 1 57 Olaparib HI/E A= 76 &
BRCA ZAF{A (gBRCAmt) BP HLIE 1) = L 55 ZiB9T
2yt SHBRYIS W KIAYT LS, HAT 2
22 5 DRI 3 (8 AR RSO 0 >k 5 AR TR ) R TR 5 78
N e 1B BU R o0 T A oA E | o s R A R el LR
A K B4 27 D, 5 A4 ) s PR 8 o 4 i S 36 A 7 5
UE, R ZR 5K BEHE PR 5 A5 Xt e & A8 K SR 5

AT 5T 8 o 4 A0 Y R T AR A0 AR
5, Hrh CREBBP A 2 /> 5 %748, LI1850fs
(¢c.5548dupC) #l P1373S (¢. 4117C >T) ., CREBBP
FEK Gt i) CBP & —FP 4l H L BEE B (HAT) |
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wild type4l L1850fs4l P1373S4 Control4d
0h
48 h
25 B k.
T
20
S sl - E6 XRiXIER CREBBP RE
zéi T Hh0 A2780 HRAEEZERE
& 5 wild type 41l ** P <0.01; 5 Control
w 107 T N
= . *P <0.05
X #
5 | 1
1 1 1 1
wild typedl  L1850fs4l P1373S4l  Control4l
wild type4l L1850fs?H P1373S4 Control4H
300 ¢
3k
250 - T
3k
200} -
<
F 150l , - B 7 Transwell NELIERERRETR
% T CREBBP {23 9D S & 40 AT 75
100 F 5 wild type 414" * P <0.01; 5 Control
P <0.05
50
1 1 1 ]
wildtypedl 11850fs4l P1373S4l  Control4l

FEEYIRE R SRR K T, CREBBP FEIH & —
Tl TR 410 ) L P P by e S IR 1 I DNA 22 [B] A7
B W] CWkAL ps3, M MR A ) S 5 £
ol S 400 T AR DG B (5 Sl B, WO R UL
AL DNA 5 iR 2 5 o i S N F 2 Ak
SR Ak DR 20 R e, e i e 4 o IR ) 4
Y A 2 W 3Bl (HDAC) A X 4T CREBBP
Fl. #4] HDAC "] fi¢ #F CREBBP ik, M\ i 1 5

CBP WL fER ., HEr 128 M 28M1IV 3 HDAC
7] Pracinostat B ZESEAT 2 PEBE AN (A s pY 1T
BRI (I RIS 1D . NCT03151408) 1),

A 53 o AT A 3 W B S e
CREBBP JEH %753 41. 2% , CREBBP F:H 575
FENBE TR AN M98 5k i L, 9878 3k 19% 5 78 SE AR
S, A /NG i 9 TR SR AR R 15% ~ 17% ), B ik
R A0 R WA S 1/3 ~1/2 1 %TF CREBBP %:
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[K 2 75 F1 B S5 98 (8] 1) 5 28 | Johannesen et al''' #i2iH
T 1 #l & Rubinstein-Taybi 27 & 1iF # Z2 VE 5 ok 8512
VT 0 ST 20 00 3R Y R R TR O R R
Rubinstein-Taybi Zi5 i 2 8 Y (04K VR B4 005, 2
BEUE B 5 CREBBP JEFUAH G, 1 O¢ T 1 5198 1)
CREBBP JE[H 578 5 ¥ ToSCHR B, AT Btk A T
TG HREA R D YRR RAEAR S — 2P RIE

AT BN, 4% CREBBP P1373S 575 ) Ji ki
BEAS 1 JC N I PE CREBBP R 6351 A2780 ik
 CBP 2, {H /&, i 35 L1850fs 5848 JC vk il i
Western blot 282 i CBP &, #EI Al g8 2 T8 48
S8 LA F B mRNA B f# ( nonsense-mediated
mRNA decay, NMD) , AT JG75 1E % 1% CBP EH
NMD J&—Fi £ 57 B9 mRNA W00 34 42, AT aff 44 21
L S5 1 S e RN R 2 S ) = B s R TR R v I
AV NMD 36 P LASE B A5, 534 R T NMD
T R S P i e 410 1 32 PR 1) mRINA S 9 i 3 A
Fek? D ARWFSTIRIR L1850fs(c. 5548dupC) SRt
FHAZAR 1578 ] A T SUCH X R 9 2 JE R 2 AR M
M5 e CREBBP £:K 33k CBP & 11, 1 P1373S
(c.4117C >T) /&AER X SNV, HAB AT DAl A2780 &
ik CBP M, BRI M Diae il s /s P1373S
S AR A A1 3 B S8 4 L 3 5 E R RV 2% (A
FHE T L1850fs, f5 P1373S 2745 K1k CBP E M
5K 515 CBP 45494 22 5%, RAETE &P T H Y
itig , BARLHIRFE— 2P

AW 5T 40 3K 56 45 SR W 8 CREBBP 3% A )
P1373S Fl L1850fs 275 A] A1 17 DY 5 95 4 A 114 3 5 |
TR MIZZE, Goodman et al'™ il CBP 2 57l
B, T R R A A AR B R Y T
WA AEIGTE AL AR T4, CBP 5878 S 3l &
SR e O D N [ 11 O T 1 € 3
IR | DT S 35000V R e g kA= AR P e e T
CBP il p300 2 [a] i & M ESE AR FAE U™, Liu et
al'™ I CBP 45 A\ 45 % 40 IS DOTIL K358 2
Ak, TTIFS S A0 A e A e B AR 2%

ABFE R, B S B A R CREBBP 1) 835
R R H 5 AR JSAETG OB S, Lin et al''®
RIRAZTIE > 11 28748/ Mb, BIV i g 58 748 6 fif
(TMB-high) i) CREBBP 587 BUZE H )iy i F8. 35 19 OS
s, AR S 22—,

SR A58 441 8 200 o i T
B{ B8 CREBBP JE[H1¥ P1373S Hl L1850fs ZE4%
T4 5 A 3 3 AR e 4 ML ) 3RS (R SRR A,

FIRE e P A AT O, T EL, 3 b S AR R i PR TS
AR, HATHISEE R W, 2% R 248 ] REAE Jy B 5
T AERIZ W RS 7 bR, BAR LG A 15 T
— BRI
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CREBBP mutations in ovarian cancer identified by whole-exome
sequencing and its potential mechanisms promoted ovary malignancy

Su Dan, Guo Xiaoxia, Yue Jun, Mei Jie
(Dept of Gynecology and Obsteirics, Sichuan Academy of Medical Sciences
& Sichuan Provincial People’s Hospital, Chengdu 610072)

Abstract Objective To find molecular targets related to the occurrence and development of ovarian cancer in-
duced by whole-exome sequencing and to verify the mechanism in vitro cell experiments. Methods 8 pairs of se-
rous ovarian cancer tissues were sequenced using whole-exome, and another 43 serous ovarian cancer tissues and
156 peripheral blood samples of normal women were performed target gene sequencing. In the in vitro experiment,
the plasmids containing the CREBBP gene 1.1850fs and P1373S mutations were transfected into human serous ovari-
an cancer cell line A2780 with Lipofectamine 3000, and the plasmids containing wild-type CREBBP and the empty
vector were used as controls. CRP protein expression after CREBBP 1.1850fs and P1373S mutated was evaluated by
Western blot; cell proliferation of L1850fs and P1373S mutation was detected by CCK-8 assay; cell migration of
L1850fs and P1373S mutation was detected by Transwell chamber test; cells invasion of L1850fs and P1373S muta-
tion was detected by scratch test. Results Two high-frequency mutation sites of CREBBP gene on L1850fs
(¢.5548dupC) and P1373S (¢c.4117C > T) in serous ovarian cancer tissues were discovered using whole exome
sequencing. L1850f was a frameshift mutation, and P1373S was a non-synonymous sequence. In 51 cases of serous
ovarian cancer (8 cases of whole exome sequencing, 43 cases of target gene sequencing ), the mutation rate of
CREBBPgene was 41.2% , while the mutation rate of normal female peripheral blood was 21. 8% , the difference
was statistically significant (x> =7.4, P =0.007). The results of western blotting showed that the L1850fs muta-
tion could reduce the expression of CBP in ovarian cancer cell, while the P1373S mutation had no significant effect
on CBP protein expression. CCK-8 analysis showed that mutant CREBBP could promote the proliferation of ovarian
cancer cells. Transwell chamber test showed that L1850fs and P1373S mutation could promote the migration of o-
varian cancer cells. Scratch test analysis showed that L.1850fs and P1373S mutation could increase the invasion a-
bility of ovarian cancer cells. Conclusion In this experiment, two point mutations of CREBBP in 1L1850fs and
P1373S were found in serous ovarian cancer using whole exome sequencing. Further cell experiments showed that
the two mutation could promote the proliferation, invasion and metastasis of ovarian cancer cells by affecting the
CBP protein, suggesting that CREBBP 1.1850fs and P1373S might become new targets for the diagnosis and treat-
ment of ovarian cancer.
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