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Label-free T = E HRAFHE T~ GATA6 7= & &= 4 fn
ST ZEERMZAN(E S8 K

X g madkt WEES
CH R R IR B o AR AL A 5 oD, K7D 410008) YL E2ERBE 2524, T 3T 637100)
JONAbE2E B SR R 24 B, e 78 637100) C(EPRK2EZ2ABE, FIK 401331)

 OE MR A i R 24 F BT R M E R AT B A i R BT 2
Yl (NCI N87/R) Hr, #%5k 1 GATA6 5 DNA (4556 M i 10, X 5 - 25 B G A CHMAE R, AT
5% LA NCI N87/R A5G X4, R Crispr/Cas9 FiARFIE GATAG6 FbRANMEZR (NCI NS7TR/GATA6) , FE b FE A
I, T Label-free & i 8 [ BT R R IFES & A W15 B2 0BT GATA6 ¥ i 2Bk BB 25 558 i, &
FRE L 2218 e 34k, FASP B Y], KB 28 AR € 40 B9, L.C-MS/MS RE & /AT, il et 25 S R 80U « 16 50 0 e 9%
FFRIKE ;K WebGestalt R EHEATEEF AR ST, FIFH GeneAnalytics S04 2 AT % & SE 0T, 45 5R
FW, BB GATAG 3438 T i Z-ER BTN NCI N87/R BIMGIVER , AR AR 28, SR A ik e oAt 5792 Fil
A5, Horp 305 FPFE NCI NSTR/GATAG6 40l b 3k 1A, 182 iR iR T, I & 400 R, ki ik i
iz NPT DNA 5305 EZE G PR ER A & TCA JE3F | Wn/B-catenin [l % 7 NCI N87R/GATAG6
YRR A AR, B G B S 55 (Western blot) W, 4RI 4K ) J) 8 B OPAL Al DNMIL, i T B
Caspase-9 \TCA TEFF Lt i SUCLG2 H MDHI1 ¥ 7 X B8 PYGL #£ NCI N87R/GATA6 H1 Ik 35 78, 3= W]
GATAG FZlfE 3k NCI N87/R 4L RiiA DI RE NG  REm AR %, EMiA S HUA T 430 GATAG 5451
P AT 200 8 i h - Bk PR T 25 A B0R R

xgR M ZERAY; PiZhk; Label-free EHRAE AT, CGATA Z55HEH-6; (5 EE
1 5| 5

B T AL R G0 DL R, JHL o SR A A e v S B L, BE TR A =Y AT R i
HEAIT I BT B, AR B IR A 27 0 e e e g AR s ) BRI & 9, B i 7 2
A BIEGIT A ROER . M ZIRPPUZH M AR A K 52182 (Human epidermal growth factor
receptor-2, HER-2) (IHUIARZEZ5Y) , i 1580 HER-2 15 555 5 K pu AR B 40 o A S 0 40 B 21 1, & 3%
PUMEFERT, S HER-2 BAPEZL I | 5 88 & B 68 s SUR IR Ry P & 2 > . BRI 2 2k e iy
PRSI I J7 08 G , SR e A X H 7 A e 2 M R 1 2 R T BCR T ), PR
PRI M Z PR BB 25 L], R BT 255805, 0 5 v B e A7 A Rt S U E AT R X

B T4 2 2 DA AE A R A B B RIS X G, 6 B 1 A 7 P R i AT, 2 T 4 7 2 11 B )
REM2A Rl AR, A i i | e SBORI PR A 1 B A 1 B, 2855 o 3 1 B e RO, LA Ay
R B (8 R 2 AR 8] T RBRR R IR A 2R ARl s 2 Tz i

GATA 455 6 (GATAG6) J& T GATA KM 51, 435 2 N FEFE 454, i SR P41 [ (A/T)
GATA(A/G) 1454 , 2 5IRTE ARG 5 S ik, W58 K B, GATAG S 3Rk 5 e i 5 B SOBMEA T
NRFEY), HAEA R g b BAT VR e E T BE 2 R0 AT i e (B8 vh BAT o
FROS TR DR U TR h B R LR GATAG SE i [ slug (12 15 42 198 2 g
S b TR S A T2 M 98 v S 2o R TS DR I T e SN R TR R R R SRR R
B, GATAG JEAF 18 WA ik AR /N0 e % e 280 5 Je i 24120 S ] Wnt/B-catenin {55 FEIKFE %
FHGU A H AT 251 $0R% GATA6 S8 33k 5 MR 25745 5, (0 GATAG J& 75 7 1 s 41 g xoF iy
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TR 2, 1 AN I

BRI F BT 7 i 2 2R BPTI 25 9 NCI N87/R 40 F, GATAG 5 DNA Hy&45 4 1
I 2R BN GATAG VR Ay 2 DR 7 i 22 Bk o imd 245 vh BAT EZAE A, ARBESE LA NCI N87/R 4l
WFEXT4, R Crispr/Cas9 f4%HE GATAG6 BRI (NCI NS7R/GATA6) , #8537 GATA6 Fiffk X} NCI N87/R
20 it 2 R BT 25 B2, ZE I EERE |, 3£ T Label-free & 85 A R 40 F 8 R IG5 6 E W15 BpFoR
ST T GATAG 184 1 i 40 B Xt i 22 2k PRATT i 24 1 {553 i K mT REAIL ]

2 SIGES

2.1 UE5EH

LTQ-Orbitrap Velos Pro i {% , Easy-nLC 2000 nano = %0 A 6,335 4L ( € [E Thermo Fisher 23 H]) ;
SONICS ZBE# X ( S5 Sonics A H]) ; GL-802B Y EL2S 42 ([ ] HAK DL JRAL 822 7] ) 5 5810R ELZS
WA (FE1E Eppendorf A H]) 3 CKX31 &yg2z 8 53455 ( H A Olympus 28 7)) 5 LRH-70 A4 BR324 (L
—fERFAAL RS AT ) 5 /N Trans-Blot FL UK ENRE (5 A SR A=A 7)) o

NCI N87 F1 NCI N87/R 4t il ph 2= 5 & 2 B 27 [ it W] 240452 2L , NCI N87R/GATA6 4 fifd iy 55 45 25 44
SR ZERPAPT (440 mg, S20060026, Gl 254 F]) 3 A4 ILIE ( Fetal bovine serum, FBS, JE[H
Gibco 24 7)) ; DMEM 5323 i ( S5 [E Mediatech 23 7)) 3 XL (LR AYARAF) 3 —HIh
BEEE ( Dithiothreitol, DTT) | 5| #g-3-Z i ( Indole-3-acetic acid, TAA) JRZE NaHCO, ( 3 [E Sigma A F]) ;
Al W 20 PR 2 AR HIF (32 E Thermo Fisher 24 7)) ; Bradford 25 U IR F & (dL I N
YRR TE) ,—3T OPAL(67589) .DNMIL (5391) Caspase-9(7237) F1 GAPDH(5174) (3 CST 24
F]); SUCLG2(abh96172) .MDHI ( ab180152) il PYGL(ab198268) (H&[E Abcam A ]) ; FHifh (T H)
IeGC —Hi (A= REYH AR F]) 5 Lipofectamine 2000 ( 32 [# Invitrogen A H] ) ; BsmBI ( 3£[E NEB A H]) ;
T4 E4ERE( H AR TAKARA A#)) ; CCK-8 kit( H AR AL#WIGERT) .
2.2 EWHE
2.2.1 ZRAAIESE  AUMET DMEM B39 (10% FBS Fl 1% WA) 1,75 5% CO, 37°C 544 F B53%, 40
M2 PRABACIS 528 AR 40 I A TR 25, NCI N87/R Hil NCI N87R/GATAG6 4 1% 35 W i A &
WeSE N 80 wg/mL (B ZER AT |
2.2.2 gRNA REZEBESR MM http://crispr. mit. edu %71 GATA6 [ gRNA | 7F £k £ 15
oyt = B R B S BH RE 8, 4 3 k. O IE 1 5-CACCGGAGGCGGCGGCCGGACCCC-37, 7 i)
3-AAACGGGGTCCGGCCGCCGCCTCC-5; @ IE [ 5-CACCGGCGGAGAGCGGGGCCCCGG-37, X [
3-AAACCCGGGGCCCCGCTCTCCGCE-57,
2.2.3 Cas9-GATAG6 gRNA &gz ffiH Bhsl B Cas9 FkL, gRNA P55 Cas9 Bk T4 %
FEME 12 5 55 AL B KA AF R BHS o JBAZ 540, A0 T LB-Amp P-4 L, B SR 40 M, 1 2
gRNA AR 31 ( Cas9-GATA6 gRNA)
2.2.4 MAEELEREIEE  $ 2 wg Cas9-GATA6 .6 wg gRNA 1 pg pMD 2. G Fll 1.5 pg psPAX2 IR&Fk:
J2 15 uL Lipofectamine 2000 %% 445043 MA 100 wL JCILHE TCHi s 373, EIRMFH 10 min, HLFE YL
F 293T AR ALB e 5 , I AR 5 4 ] AR SR (0O AR (119 gRNA 5 pMD2. G, psPAX2 LG YL fE g Xif
HEOBEFE 72 h JE AR LI, TR BRI 0. 45 pum SRR TE , —80C R4S . I NCI N87/R 41+ 4
FL10° Cell/mLEEFP F75FLAR , 5555 2 70% BAHIC NI RE R , 18 2B UL 40,48 h JR A 0.5 pg/mL
IS4 R 2 b PR AR A 72 h, i 0 e AN L T 96 FL AR P, PR 5%, PCR Wik (518 A OE i)
5-TCCAGCGCGGGAGCCCT-3", I : 5-GCGCCGAAGGTCCGTGG-3") , & [ % i E1 50 52 46 ( Western
blot) iilE,
2.2.5 CCK-8 #:4mpaigsE  *F %0 NCI N87 \NCI N87/R H1 NCI NS7TR/GATAG6 4 i 43 5] # b T
96 FLAR H, AL B A AL 2 5000 A, 4% SCHR [ 15 ] )7 A6 D 20 g 24 5 1
2.2.6 Transwell &MZRAEZE T Transwell /NE R FZE A 200 pl A& I35 9 DMEM 1557 3



XISCHRAE . Label-free 5E B8 1 BT #4878 GATAG 4% 15 2 20l
%2 ] X 2 R AT 245 15 50 % 189

BT E NCT N87 \NCI N87/R A1 NCI N87R/GATA6 41 Jifd 4373l #5 | #% SCHik [ 16 ] A9 17 b 4T Transwell
SEYG, R FEASBEALIE X 6 S RLEF R IO SR AR R AI AL, BT AT
2.2.7 Western blot ¥ E R R FRIE HLHL NCI N87/R F1 NCI N87R/GATAG6 4 it 4= 4F 4 it , 4% SCHR
(15 ] f 5 I R A 28 11 T 708 1 | 50 VAT s T e R g L K L TRk B S JH 0 O 3 B AR B s, LA OPAL
DNMIL  Caspase-9 .SUCLG2 MDH1 .PYGL 1 GAPDH % 1: 1000 # B¢, P4 1: 5000 FiBé, KFH Image
J AT K EAE M7, GraphPad Prism 7. 04 #4707,
2.3 @iERREEY
2.3.1 BAIEEMH  Easy nLC 2000 nano =R AR (AL, 8 A C g 70854 (2 emx 100 wmx3 pm) Fl
Co THTHE(15 emx75 pmx3 pm, FE[E Thermo Fisher A H]) , WAH I B 44 R shA A 7K (0.1%
(V/V)HR) , s B MG (0.1% HIR) ,BREEVER . 0 ~5 min,0 ~5% B; 6 ~90 min,6% ~35% B;
91 ~110 min,36% ~98% B; 111 ~120 min,2% B; it 200 nL/min,
2.3.2 REREKNSE  LTQ-Orbitrap Velos Pro HlFii{% , i %5 ( Electrospray ionization, ESI) &
U5, R 3.8 KV, BANE TR 350°C , R INAREE 300°C , ¥ MK 40 arbitrary units, 4 B1*X. 10 arbitrary
unit; Orbitrap —ZFH BT L (m/z) 200 ~2000, 73 B4 30000, Fi 44 2 Profile , 2 9 5T 15 414 73 %
7500, 4% 20 Centroid , 22 G S4B Rl 48 5 T 25, 9 — L 4 F BE B 0y 35% o B85 T H A v A 200
Fl+2 ~ +6, HEBR R R T4, hSHEBRE TR R 10 s, R WECH 5, HEBRFNFR KN A 50, HEBRET H]
H20 s, i SRHEBR BT 90 3.0 Da,
2.4 HREEHRN

W BE AN UTHE , o FH P02 R 55 2% I ( Phosphate buffer solution, PBS) JEi4% 2 ¥, il A 8 mol/L J§
Z (& 1% EABEHIFD | ImGE 30 s, K EZ# 10 min, #8772 min, 12000 r/min 250> 15 min (4°C) B -
T, ] Bradford ¥ 5E E HHE
2.5 EEIEEMLE FASP B

FH 50 mmol/L NH,HCO, %3t 0.5 mol/L 4 DTT 1 1AA, BUE LS 100 pg, A DTT( L HkE
20 mmol/L) , 147 ,56°C S 30 min , R EHGHIA TAA (LU 50 mmol/L) |, IR, IR A 30 min,
JIA 20 mmol/L DTT, Z #iEE 5 15 min, 12000 r/min B0 5 min, |35 R E ABEIES (MWCO 10 kD),
12000 r/min &[> 40 min,j][]/\ 300 L 50 mmol/L NH,HCO,,12000 r/min B3 ﬁ\,%ﬁ\ 40 min, HIA
50 wL 50 mmol/L NH,HCO, 15 ng R FAMHEA W ,37°CHEE 4 h, %M 150 pl 50 mmol/L NH,HCO, I
5 g JHEEE I, 37°C IR, 12000 r/min 5.0 40 min, L 300 wL /KE6E 1 W, & I R g ,
FRRBAE A
2.6 HKEHE

KB4 Waters 2695 HPLC 435, Jii shiAH A MoK, i shA B NG, VEBASEE .0 ~ 34 min,0 ~98%
B; 35 ~40 min,98% B, ik 0.5 mL/min, % 1 min/ B WEKBIVE W, &I (N . D 1.6.11.16,
21; @2.7.12.17.22; ®3.8.13.18 23; @4 9 14 .19 24; 55.10.15.20 25; © 26 ~30; @ 31 ~35;
36 ~40) , 135 8 AMEA BB 73,60 °C U8 HE T4, R SEA
2.7 BMEBREN ETERERREIZFARNGIE

JRBAE S 25 0. 19% R, 12000 /min B0 10 min, B, 28 5 500 R (03553 25 )5 oE A G
IUAELRAG I, 523K Mascot 2.3 #5211 Proteome Discover 1.4 18 % Kda 14 hy 3¢ B E Z A= W5 BHAR
Hul NI Refseq BT HNE, KRESE BB FIRA 2R 20 ppm, FEF 4 0.5 Da, H &M,
kP& R Ik B 3 1k ( Carbamidomethylation ) 47 [ %€ & i , fE AR N-£ WAk X S AL ( N-term acetylation ,
oxidation ) N BB, K F Percolator 1F/ ) J& VT g 48 2 | BK Bt /K 4 12 & B % ( False discovery rate,
FDR) &E/NF 1%

5 AR ES 53 #7 ( Data dependence analysis, DDA ) SR8 54, JE F 55 B %2 i 15 (Intensity based
absolute quantification, iBAQ) #4748 HEERN" KM FOT( Fraction of total ) 78 [ B bR AL 5 A I
{8, & UM E F TR iBAQ BRLIFEA TP 23 1A iBAQ (Bl FOT = iBAQ/ XiBAQ) ™' My f#it
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B, FOTx10° = iFOT,, AKBCIIERIE R - T4~ 2 P Sgl o i 280 A9 4 S IKBE B =1, Mascot =20, R 2
SSRGS A S 7 22 ¢ Ko Sr kA 7 25 S 2 11 BT A28 | R A i A 1 A s LR P A A A v R 344
Z =2 8 <0.5, Hif & p<0.05, W L& A e AL REAR i ik B 22 57

3 GRS

3.1 NCI N87R/GATAG6 ZAAu#33E B iEH

FEF Crispr/Cas9 f4% NCI N87R/GATA6 4 fit, Western blot K Jii i 5 H 43 M7 45 JAIE 32, GATAG6 7£
NCI N87/R 4 jfd rb 9k 5 4 #i % , W] NCI N87R/GATA6 A t4 a3 (&l 1A F1 1D, AHBF5E i fifi F NCI
N87R/GATA6 gRNA1 Ziifl ZPEATSLHG) o Transwell S2I645 00 NCI N87/R 41 (142 22 E 114 NCI
N87 BEEIN(p=0.01) , MiFkER GATAG6 i NCI N87/R HIZ 2B REFEAE (p=0.04) (K 1B); #kr—E%
FH CCK-8 %77 A 1 il Z- Bk 54 %) NCI N87 \NCI N87/R HI NCI N87R/GATAG 4 fitd (4 kil /5 1, s
i Z 2R BB N NCI N87 21 L 341 f 3 , NCI N87R/GATA6 ¥k, i NCI N87/R e AU (& 1C) , #2m
FibR GATAG 345 1 I Z-ERk Gt NCT N87/R 41 i 30 i £ .

p=0.01 p=0.04
A NCI N87R/GATA6 B 200p
3 ~cr Ng7
Il NcI NS7/R
3 NCI N87R/GATA6

150 T

100

Number of cells

W
(=)
T

6r p=0.003

—— NCI N87
25f —e— NCINSTR

Relative expression (%)
W
5
Relative expression of GATA6

I—*— NICI N87IR/GAT |
20 40 80 160
Concentration (pg/mL)

oS

NCI N87/R NCI N87R/GATA6

I 1 NCI N87R/GATAG 444 1t Je iF4fr: (A) Western blot £ill GATAG 7E NCI N87/R 4l g rf i bt 5
(B) Transwell J57%3FHr NCI N87, NCI N87/R FI NCI N87R/GATAG6 4ii il (¥ {272/ J1; (C) CCK-8 ikl
FVFA IR BAHTUXT NCI N87 . NCI N87/R Il NCI N87R/GATAG A0 VEFH ; (D) i o i
GATAG 7£ NCI N87R/GATAG6 4 il (1) %k

Fig. 1 Establishment and evaluation of cell line NCI N87R/GATA6: (A) Detection of Knockout GATA6 in
NCI N87/R cells by Western blot; (B) Invasion ability of NCI N87, NCI N87/R and NCI N87R/GATAG6 cell
lines evaluated by transwell assays; ( C) Inhibitory effect of different concentrations of trastuzumab on NCI
N87, NCI N87/R and NCI N87R/GATAG cells by CCK-8 assays; (D) Eexpression of GATA6 in NCI N87R/
GATAG6 cells by mass spectrometry analysis

n=3, mean+SEM, #p<0.05, * p<0.01 vs NCI N87 cells, *p<0.05 vs NCI N87/R cells.

3.2 e EPRNEEESHT

S UIE GATA6 FFRXT NCI N87/R 4t it 22 BR SR AT it 245 i 5% 0, R ] Crispr/ Cas9 #4% NCI N87R/
GATA6 4iifiil , 5T Label-free & 1 85 [ B 41 2% H AR XTI 2 40 M 1) 42 B 1 0 00 AT, 5 48 GATAG il b Xt
NCI N87/R 48155200, IfR A WA B 2401k 25 5 IR 8 1 BT, ¥R 98 GATAG6 145 i 2 Bk 4t
Tt 245 () 530 3% B vl RE AL, SE B AR A 2 Fow
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Fig.2  Schematic diagram of signaling pathways regulated by GATAG6 in trastuzumab-resistant gastric cancer

cells based on label-free quantitative proteomics technique

3.3 HIERESH

X NCI N87/R Fl NCI N87R/GATAG6 i ffIFEA 53 k4T 3 IRAEW) 82, 5 T Spearman 7 54T
FASCHPESI T S5 W NS FEAR AR R B K T 0. 90 (HLFRRSCE SCReE B 1K S1) |, RIS 8
SRR E T R AT
3.4 EBARKILTREDH

Je T T PR REAS B 11 5T R Gk i Y R AR AR Ak ISR 32 U433 B2 ( Principal compnent analysis,
PCA) #EATRC R HENT A BIRE S AL A4S0 1], il 3 W1, NCI N87R il NCI N87R/GATA6 X i i)

300

A *NCI N§7R/GATA6 A B
200k *NCI N87R NGINETR NCINSTRNGI NTRNGI NSTR NCINSTR NCI NSTR
— 1
s 100} °
S ’ 0
. ]

S 0F -l
:\I/ L]
E -100 .

=200

-300 I I I I

1
-100 -50 O 50 100
PCL (42.4%)

€13 NCI N87R Fil NCI N87R/GATA6 42 H Bl = mli o154 (A) KA K 50 #7 (B)

Fig.3  Score plots of principal component analysis (A) and heatmap analysis (B) based on proteomics

profiling of NCI N87R and NCI N87R/GATAG6 cells
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FEAS AT 0T A5 1 MERLS) 2 (Principal component, PC1 Fl PC2) 43 F , H AR ZAEAME B A9 B 7E 4 N
BRI, MR B (F3A) . WHE (E 3B) A5, 41N 1 A B2 1k KA, 10 4[] 22 5748
K, 7MW GATAG FfBRXT NCI N87R 4l (4 ik i =8 17 0 Wi

3.5 EHREEREREARNGIE

RARAIE R B it A TR A 1 % e A A AT S K IR BT () R B 1 B R Striet”, I AR 8 FIKF
BWE <1% K FDR,ILUEEF] 5792 FpiE (A, Horb 3792 FhiE (I7e BRH AR 2 AN Dh B REAS ip gl g il
TE KX 3792 FhEE U TAEWE B 2R ARG 434, %F NCI N87/R I NCI N87 R/GATA6 ¥
A AR AAEEL(Fold change, FC) 230 #7, BXEE NCI N87/R Il NCI N87R/GATA6 FEAS 3 IR H & 5L
55 v (04 2R 1 T T AR AL LA R AR A A5, P AT X B Ak, R B 95% LA i 2R 1 BT AE I AL FE AR of
) FC {E (NCI N87/R/NCI N87R/GATA6) 7F 2 £ [l P9, £ 4k 22 1E 8404 (FE IR SCJE SR B
S2A) . PIL, Bl 3 il A ST FEAS ¢ K iE— 2D AR S RO R A AR A R i T i
(HL PR 24P BB S2B) , FLAE 7 28 FUSTE 3 WSy S 56 o A A (E 7 PR AL PR AR v 19 LU A =2 1
<0.5, H p<0. 05, W L2 (BT AE PRALFEAS i 2258 A 22 5, i AR A Ll T P X6 1 1 s B b i A
2L IR AR ORI A SRR T R e BRI LN AR AR AR P AR AR v Y 3R R R R AR I S AR A
FRuE MK, G5 487 FhE I 1E NCI N87TR/GATA6 FHYZEIk KL T 284k (p<0.05) , Hrb i 305
Fir, R 182 B (FEF RO L RHFE B S1) , KB EAR L 3305 F (p>0.05)

3.6 ERREFEARERLESS

i1 WebGestalt (http://bioinfo. vanderbilt. edu/webgestalt/option. php ) Z(Hi 5 X} 22 55 32 35 8 1 5 A
HWp2E it F2 ( Biological process, BP) (4l Hfd il 43 ( Cellular component,CC) 143 I HE ( Molecular function,
MF) 75 T A 7 3 AR A7 (FRL T RRCSCS ZR5E B S3) o difLa s, ik B R A £ 2 T4k
RLARTETT SRR P I S 2R S A, T R ) B 1 32 28 8 A AE SR AR JE BT | R A I B B Jm 35 8 Bf 5
Sy FUIRETT I, F3k LI BE BRI I GTP %8, P& A £ S 5 R £
Yyef b B0 I, 6k EVRRYE B S SR Th e 40 AR S b BT R AR, TR 0 AR
Yiliitis A58 A0 M oA 55 Oy i 2 AR
3.7 BEREESH

FIH GeneAnalytics 045 % ( https : //ga. genecards. org/ ) X 25 57 F& 38 8 1 B b 4738 B4 B, I H A
PRI 20 N (p<1x107) IR R (&1 4) , 2550 R 00, INEIARAC I AN TCA fE3F (p=5.33x107) |
HMEIAT(p=4.19%x107) [ DNA $ifji (p=2. 42x107 ) A AT 12 (p=3. 56 x 107 ) | 45 WA
(p=3.04x107) ., Wnt/B-catenin [fi# (p=6.18x107) il i /R B/ p (H (M EE A E R ILE 4B) | #R
GATAG 550 NCI N87/R 40 Y £ S5 i & A ek 2r

KJH Western blot £l T OPA1 ,DNMIL . Cleaved caspase-9 ,SUCLG2 MDH1 J PYGL 51k, LAk
— VN B E AT AE IR . S5 RERH], IR FIFE NCI N87/R 1 NCI N87R/GATA6 4 it 742 fk.
G i AT A R — B 5) .

AT JE N, SRR AN SO R A AR S 2 OC T 2L, 1T L AE VA4 AN i RE AR 5 S N VR A T
HU AR D b (R SR AN T S AN B R A I o SRR DA SE 0 AR BRI DU, ok
BB R G 5 53 R Z RIFFAE S AT (HAE DNA Bt Ab Sl s i PR 2k i, B RSP gl 4T, 5 3 2k
BRI T a5 ME LR Y BRI A R JE IR, OPAL B2k ol 3 1k R 18 nl 51 s 2 i A il 5 i
WA, Al 8 52 BoAb, o ] DL B Lot AR PN S48 A6 U T30 722 | 7T 485 4 U T3 72 5 e b AR 75 1 A 1 L4 A
Kel2B Ty VR N ORI B4y SR s L R, DNMI L X 4k R 2R AR T 25 I I RE B 2, 76
T WU, DNM1L M0 A 5T 5545 BN 2R AR IS, Jia shZ kA 73 24416 , 24 DNMI L Hi e 5 IR, AL pr
PRIy 24670 R B i HOHRE R A %, 40 R 15 30, 5 DNMIL #5848 5 R AR S AT A T8 A ek
AR ZE LR NCI N87R/GATAG6 4 DNMIL 33k iR, OPAT F3k T, HL IR LR 1A 5 A feh AH
J:8E 11 ( MRPS35 MRPIA2 MRPL38 MPRIL37 MRPIA9 MRPIA MRPS23 MRPSI5 MRPI28 Fl MRPIA44)
(1) Fih KA, R WILRAR S 1 S T RE Kt =% I A1, NCIN87 R/ GATAG6 4 il v i 1 4H 5¢ 4 14
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52 X 122 B AL 245 (9 {53 it 193
A Activation NF-kB signaling - ®
NOTCH4 signaling - °
MAPK6/MAPK4 signaling - .
EGF/EGFR signaling pathway ° P value
Nuclear Receptors sinaling . Ix 1675
Wnt/B-beta-catenin degradation |- ° .
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Label-free Quantitative Proteomics for Investigation of Signaling
Pathways of GATA6 Regulating Trastuzumab
Resistance in Gastric Cancer Cells
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Abstract Trastuzumab resistance is one of the principal causes of failure in tumor chemotherapy. Previous
studies show that the DNA-binding activity of GATA6, a transcription factor, has a remarkable enhancement
in trastuzumab resistant gastric cancer cells (NCI N87/R) , while its correlation to resistance remains unclear.
In this study, Crispr/Cas9 was employed to establish a GATA6 knock-out cell line ( NCI N87R/GATAG6).
The signaling pathways regulated by GATAG6 and related to trastuzumab resistance were investigated based on
label-free quantitative proteomics combined with bioinformatics. The extracted proteins were alkylated, and
digested using filter aided sample preparation ( FASP) , and the peptides were separated via high performance
liquid chromatography and thereafter quantified by LC-MS/MS. Differentially expressed proteins were screened
by fold change and student’s ¢-test between NCI N87/R and NCI N87R/GATAG cells. WebGestalt website was
adopted for Gene ontology analysis, and GeneAnalytics was utilized for pathway enrichment analysis. The
results demonstrated that GATA6 knock-out enhanced the antiproliferative effect of trastuzumab on NCI N87/R
cells and suppressed their invasion ability. A total of 5792 proteins were quantified by LC-MS/MS, among
which 305 proteins were up-regulated in NCI N87R/GATAG6 cells while 182 ones down-regulated. Pathway
enrichment analysis revealed that mitochondrial transport, apoptosis, DNA damage, glucose metabolism,
pyruvate metabolism and TCA cycle and Wnt/B-catenin degradation pathways exhibited significant changes.
Western blot manifested that the expression of mitochondrial dyneins OPA1 and DNMI1L, apoptosis protein
caspase-9, TCA metabolic enzymes SUCLG2 and MDHI1, and glycogen metabolic enzyme PYGL changed
significantly in NCI N87R/GATA6 cells, manifesting that GATA6 knock-out gave rise to mitochondrial
dysfunction and abnormal energy metabolism, and therefore inducing the apoptosis of NCI N87R/GATA6
cells. The result implicated that inhibiting the transcriptional activity of GATA6 could be an effective strategy
to reverse trastuzumab resistance in gastric cancer.
Keywords Trastuzumab; Resistance; Label-free quantitative proteomics; Transcription factor GATA-6;
Signaling pathway
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