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[Abstract] Objective To investigate the expression of human epidermal growth factor receptor 2
(CerbB -2), cell cycle test point kinase 1 (CHK1) and RADS1 proteins in patients with esophagogastric
junction adenocarcinoma (AEG). Method Retrospective analysis was performed on the data of 180 patients
diagnosed with AEG in The First Hospital of Handan from January 2020 to January 2022. 180 tissue samples
of cancerous sites were extracted as the cancer group ,and 180 tissues of distal normal gastric mucosa were
extracted as the control group. 152 intraepithelial neoplasia tissues of gastric mucosa in the same period were
selected and divided into medium and low grade intraepithelial neoplasia group (n=69) and high grade
intraepithelial neoplasia group(n=83). Western blotting was used to detect the expression of CerbB-2, CHK1
and RADS51 proteins in each group. Receiver operating characteristic (ROC) curve analysis of the diagnostic
value of combined detection of CerbB-2,CHK1 and RADS51 proteins for AEG. The relationship between each
protein and the clinicopathological characteristics of AEG patients was analyzed and the related mechanism
was further discussed. Result There were significant differences in CerbB-2 , CHK1 and RAD51 proteins in
all groups:control group <medium and low grade intraepithelial neoplasia group <high grade intraepithelial
neoplasia group<cancer group (all P<0.05); ROC curve showed that the area under the curve of the combined

detection of CerbB-2,CHK1 and RADS51 proteins was significantly higher than that of the single detection ,
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with a sensitivity of 90.30% and specificity of 85.60% . The positive expression of CerbB -2,CHK1 and
RADS1 proteins were closely correlated with the degree of differentiation and Lauren typing, but the positive
expression of RADS1 protein was also closely correlated with lymph node metastasis (all P<0.05). The
positive expression rates of CerbB—2,CHK1 and RADS51 proteins were negatively correlated with the degree
of differentiation and Lauren typing,and RADS1 was positively correlated with lymph node metastasis (all P<
0.05). Conclusion CerbB-2,CHKI1 and RADS1 proteins are highly expressed in Patients with AEG , and
are closely related to disease progression and pathological features. The occurrence and progression of AEG

can be diagnosed by detecting their expression level or positive rate.
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B H 455 F I (adenocarcinoma of esopha-
gogastric junction, AEG)1E N &4 T H & 8 5 ik
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HEZAE ETHESY ) BT AEG I FRAE R # A
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AHEBEEMH ) NFEEREERKE T ZK 2 (human
epidermal growth factor receptor 2, CerbB-2)fF 4 &
B Az & 5 3Z {K (epidermal growth factor receptor ,
EGFR) B 2 — A BF T2 48 A 22 ROl ok
i B RS RS BB Il d /b B RTK-Ras—
MAPK S35 5l i 2 5 MR i e 7 (R 7,
2 ] SRS 59 U 1 (cell cycle test point kinase 1,
CHK1) [RIREAE S 75 22 i g 5 vh R 3k B iy — 28
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P 9 b B R AR AL (n=83) . i AEG B H
5 F 1k 96 B, Lok 84 Bl AR O 43~71 % P
(58.32+8.21) % ; He HU i) B Bh MK b K R A2 j 5 4
0 F 1k 82 B, Ltk 70 B, ARl O 40~72 P
(57.31£9.10) % , BT A (83 — MBCORE 82 AT AT Lk
(P>0.05),

YyNFRHE A5 56 B IE 255 M (National com-
prehensive Cancer Network ) [ 98 i IR 552 B 45 m o ¢
TEE B G 02 Wbs HE T I R 58 &
— AR B SR AV I R AW 5 o R BE
B HEBR AR ;45 52 i AT TR A DGR T B O
A 2 TR 5 5 TR B AR G 5 0 5 40 1)
KGR EFARATTMREY#, BIF e RMER
e DI RE R AT
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1.2.1  HEPABEIEER N CerbB-2 .CHK1 ,RAD51
HEHRBAKY EHRIGE I RIPA 20, H
g MM AR HEEAR T RBUEAR R B E A IR
A = 2F 7] T R (bicinchoninic acid , BCA ) il % ¥ X}
BAEA G R AT A KR Bl e
e TR BN — R TN T i B EE HE UK (sodium
dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) 43 B 2 1 i I B 22 2R v — 6 & s
(polyacrylamide gel electrophoresis , PVDF) & | 5%
J N A W e AT B 5 T 4 cC UK AR a3 i R R S
#J CyclinD1 (1:1000) .y —H2AX (1:500) , B —actin
(1:1000)— ¥ 7 13 72 , VOIS | 7 T 5 00 T JI B
FEIY 1L E BT P (1:2000) 85 B 1 h, fin 52,
5 BEGHA I Image] #XAF /34T CerbB—-2 CHK1 |
RADSI B R IAH,
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FRTHE R s SR FE R s 2 K 4 1 Ak BE AR AR S
120 s i FEHUR B & | T LA BE B 9 U8 1 ok 4201k ) il
TR H B 1:200 LU BIRR BES TR 4CHISRIE T IR
IR, WU JE e AR EE AT #E 30 min, R AL
2 WP (phosphate buffered saline , PBS) it YA A
TP RS AR 37°C AT #E 30 min; FRIR G0
PBS %E¥% \DAB if B AR IR QR E R
K H BV CerbB-2 .CHK1 . RADS1 FH 4 41 41 4]
o AE R BHAE XS R PBS AR — B Ak A B R X B el
200 F B R ERR A AT B, AR 2 N Bl ik
TTMRAE , o (=0 4> IRE =1 7> FFE =25,
BB =3 43, ARl B 200 0 o B 40 A L BB A T
WAH |, <10%=0 77 .10%~24%=1 77 .25% ~49%=2
53 50%~74%=3 57 . =T5%=4 4% , ¥4 P 50 5 BUHE e
PLESHh =2 HIE R PR

1.3 WEHEE O HARHH T CerbB-2 .,
CHKI1.RAD51 #EH KA ; QROC 531 CerbB-
2 .CHK1 .RAD51 & FH A & W X AEG 7912 Wi i)
5 ;@5 #T1 CerbB-2 .CHK1 .RAD51 & 15 AEG &£
I PR BELARR A 1Y) 56 R SR SR R B

1.4 Zeitsabs i 4] SPSS 25.0 4o it Kk k47
BRI R ORMT IE S R RS 25 IR IE &
Gy AR OT 22 550 (BB AR oE 25 ) R AL R
FA IR SEFEAS ¢ K6 56 B BC X ¢ K56, 2 41 1) e 4R
AR 2T 2250, THECRORL LA (%) 3w R 2 K
5, Z i H PRAERRE (receiver operating character-
istic, ROC) 1 £k 73 #1 CerbB-2 ,CHK1 .RAD51 & H
Bk A # X ARG B 2 W i E Spearman i
CerbB—2 .CHK1 .RADS1 % 15 AEG It IR 9 3 5§
TERIAHOCHE . Ph P<0.05 A 22 7 A Geit s X,

2 g1

2.1 Xf . CerbB-2 CHKI1 .RADS1 #& [ 7F It g 41
20 IEWHL N N AR R Rk E R
CerbB-2 ,CHK1 RADS51 & 1 75 45 21 )l Z [H] (1) 25 ¢
B G S, B B < R L e 9
AR 2 <o G 1 Bz 9 R A 2 < AR 4 (3 P<0.05)
W1 K1,

2.2 ROC HH %7 #t CertbB-2 .CHKI1 .RADS1 & H
AKX AEG 2 Wi I H 45 16 bR i2 Wi &l i
U2 2, ROC #h 4k .78 CerbB-2 .CHK1 ,RADS1 &
PR B R D A ol 26 F T AR s T — R, HLA AR
o ) HURR 5 R 5 (P<0.05) , WL 2,
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&1 %4 CerhB-2 CHK1 RADS1 HERILZE R (v £5)

2 531) % CerbB-2 CHK1 RADS1
XJ fEH 180 0.76+0.09  0.87+0.08 0.91+0.10
ARG L 69 0.81x0.12  2.38+0.12° 2.15+0.13"

P9 A8 2

WO ERA 83 1.18+0.21  5.27+0.34%  4.78+0.21*
I8 8 4
I 78 180  1.49+0.28  9.11+1.22"%  7.89+0.84™¢
Fi 7.532 21.245 18.421
PH <0.001 <0.001 <0.001

T 50 B P<0.05 ;% 5 H RGO 2 AR R HE P<0.05; ¢ 5
1= G b B2 R AR B P<0.05, CerbB-2, AN JS 3 i A K 7 2 1K
2, CHK1 , 4 ifd J& 309 G 56 s Wl 1,

CerbB-2

CHK1

RADS51

GAPDH

1 8 F 0B A I 42 CerbB-2 .CHK1 ,RAD5S1 #&
2k K-

i CerbB-2, N3 A K K7 52 (K 2, CHKI1, 40 it J&] 101 4% 56 5

PR 1; GAPDH , H il % -3k ¥R JBd Sl

R 2 CerbB-2 CHKI RADS1 & [ 6 £ 46 I B B — A5 i)

Il &R i AUR 2 W AL fE
TR RS AT B
(%) (%) me  fH
AR 0.751~0.879 <0.001 90.30 85.60 0.815 —-
CerbB-2  0.505~0.666 0.035 82.20 74.60 0.586 1.23
CHK1 0.674~0.815 <0.001 71.20 65.60 0.745 7.32
RADS5I 0.570~0.723 <0.001 70.20 61.30 0.646 6.64
I CerbB-2, N AR K H 7 24k 2, CHKI, 40 it & 0] 46 55 o5
W1,

18 br 95%CI P1i

1.0 0.8 0.6 0.4 0.2 0
1 RE
2 CerbB-2 .CHK1 RADS1 &5 4 5K A 6 I K Bp b 4% 0l
Xt AEG 112 Wi {5
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2.3 4 CertbB-2 .CHK1 ,RAD5S1 ZEH 5 AEG &
HIGKBWHESHZHH LR BEANFSRE
J& Lauren 774 2Z [A] ) CerbB-2 .CHK1 .RADS51
FIBH PR 3 25 5 3994 B 2% 5 L (P<0.05) ; kL 45

MBS AR E LR RADS1 & A HME RS
A Gt L (P<0.05), L3k 3,

2.4  Spearman A & K 56 4 AT CerbB-2 .CHKI |
RADS1 FE 5 AEG IR ERHE A M CerbB-

R 3 M1 CerbB-2 .CHK1 .RADS1 2 H 5 AEG £ 3% I K% BE 2 50 2 0] 1 56 &

¥ B 25K i % CerbB-2 PHTER (%) & P CHKI1 FHYER (%) ¥ 1E P{i RADSI FHPER (%) Yy MH P1E

AR 0.706  0.401 1.159  0.282 0.162 0.687
<55 % 97 54(55.67) 58(59.79) 52(53.61)
>55 % 83 41(49.40) 43(51.81) 42(50.60)

il 1.682  0.195 2.388  0.122 0.067 0.795
5 96 55(57.29) 59(61.46) 51(53.13)
% 84 40(47.62) 42(50.00) 43(51.19)

JiR B AR 0.184  0.668 0.882  0.348 0.054 0.816
=4 cm 105 54(51.43) 62(59.05) 54(51.43)
<4 cm 75 41(54.67) 39(52.00) 40(53.33)

Gy AL 4.662  0.031 5.542  0.019 6.279 0.012
[ 78 34(43.59) 36(46.15) 32(41.03)
A% 102 61(59.80) 65(63.73) 62(60.78)

Lauren 43 74 6.366  0.012 11.962  0.001 19.039 <0.001
fia 14 103 46(44.66) 48(46.60) 39(37.86)
g A 77 49(63.64) 53(68.83) 55(71.43)

RICVERE 1.026  0.311 0.528  0.467 0.632  0.427
T,~T, ¥ 86 42(48.84) 44(51.16) 49(56.98)
Ty~T, 9 94 53(56.38) 57(60.64) 45(47.87)

kL85 i B 2.876  0.090 1.637  0.201 8.709  0.003
H 96 45(46.88) 52(54.17) 60(62.50)
& 84 50(59.52) 49(58.33) 34(40.48)

T CerbB-2, N B ALK F 20K 2 CHKL, 41 B J& 300 K6 46 5006 15 ARG, 1248 18 25 & SR M s

2 .CHK1 .RADS1 & 1 FHME R A R 50 L 72
Lauren 707 2 A 5¢ | Hitp RADS1 Sk 45 % R
BEIEMR (¥ P<0.05), L3k 4,

R 4 CerbB-2 .CHK1 .RAD51 H 5 AEG 5 & Il AR B
FRAE A AH e PR

s B SRR oy AL oy AR
r i P1a r i P1a r i P1a
CerbB-2  -0.719 <0.001 -0.639 <0.001 - -
CHK1 -0.694 <0.001 -0.673 <0.001 - -
RAD51  -0.703 <0.001 -0.723 <0.001 0.686 <0.001

T CerbB—2, N E A K F 52K 2, CHKI, 40 i J& 3 46 56 4
W 1, AEG, 298 B 455 W,

3 Wit

B A O e B R LAY — I T A R
it 3 [ 27 AR B0 AN W7 A i R A7 e R 24 0 1 L T
HAOE TR K g RAE— R Lz s, [
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AEG B & W FAN R B4 LTSS T AEG A
AAERE M Im IR R B, M LLZE R & 3, Bl
Rz Wi 77 X2 2k E BEHUM 8= A PE#RAE | X 3
14 A B0 B 3 S ()R B 4 | PR bl e 4
ARG B B U S Ry R A 2 AR b
AU B2 W B A R S AR T A 53R
J7 F AR AR Do) ISR & B CerbB-2 \CHKI |
RADS1 2 1 7EAS [7) (4 38 1 38 95 05 h 4 47 5 e e 3
W ABHAE AEG H YA G R IR R AL i A 2212

AT 5 0 55 1E A SO R R AR AR R B
JEE b B XF b R ARG MR R 4H 211 CerbB -2,
CHK1 RAD51 EHEKIEKFBFE (P<0.05),5
FLAE K 22 B500 A i g v ) 3R A B SR — B
A ROC 11 £k 53 #7 i 7R | CerbB—2 . CHK1 ,RADS51
I A K I BE % 76 LA A2 W ARG, T BRI 4R B
G W0 ) SRR R R R S AR, TR T AR R R Y
AGVE R A R bR Y B R e R R e —
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R A B e S| RIS s SR A ik

% F CerbB-2 .CHK1 .RADSI #f AEG B &
YRR S R, AR 58 a0F — 25 43 M 45 2
23k BHPE 2 510 PRI B AE 22 1) 1 06 &, 25 3 R
CerbB-2 HE HBH MR X 5 0L R Lauren 73 %1 AH
X, MF CerbB-2 fEN EGFR Z 1% — 01 | it 4B
P F S A T I PR DTG A 5 22 B A0 M8 A oy A
A 20 96 40 P AR B T 157 | Janjigian 45050
L CerbB-2 5 B 9 Z [H] 19 ¢ R WF5E 48 Hi CerbB-2
Al 3 RTK-Ras—-MAPK 15 5 i % % i& 45 4 fiff 410
JHL AT AT 22 53 %4 ik — 20 1T iR 20 3 g A Ak
IRE ST, MAEABESE o [FFE SR CerbB-2 5 AEG
AR FE Z ) B A OGP 2B 3 S5 I CerbB -2
VR 7E AEG & K 9 W] 7] 4 38 i RTK -Ras -
MAPK 15 5 i A2 i AGE &k i & A 56 %% 1=
7., WA FCebB-2 FR I mE~EFE 5
b, Wi BEL VB 15 538 [ 6 A7 15 5 15 5, O I S ok
2 BE Th e 4 kA o B il o)

J3Ah AR AR Y CHK 8 1 PR IA 5 53
L2 BE  Lauren 73 B AH OC | $2 78 CHK1AE A 40 MY JA)
W98 P A OC L 0 — 28 B 1 o, A AH DG R H R
S M R ) 2 T SO R A O R DTG 52 i S A R
PR HERR T CHK 1 3K 23 18 B 240 B &) 59 W 0 et
XF DNA 5845 148 52 A HTTT B, DT fin 2 9 i 0 1
PRI . B RIR YT A OGS el T & B, CHK1 1N
WE AL DNA #0505 [ N 5 4k 35 5 R4 A 2 1 9 O
Rl A RS CHKD 36 1 000 T BH A A 375 5 40 i A&
AP T B e DA TR R S BRE CHK BHPE A
I, Ui CHK 36 Pk 3% & JF 34 5% DADS FiL
W Go/M W VE A1 a2 i o8 0 1k A R T v, 5 AR F
FEWHA — 8 B CHK1 Rk & | AEG 71k
T A s P8 D0 e A Rl v 7Y 0 T L T
i I R A B NS | i — 25 S LDM FE IR DNA H
FAEBE 1, PR B AE Ak o R W e B R 1Y
FE v TG A A O CHK & 23k, AT A #F 92 9
AGVERRFE TR AN TR VT8 A o B R R A R
W T AL, Ui CHK 283k B 35 10 o g S v 72
JETE = W RR S HE— D EPIE LA b Uik

AN RADS1 2 M FH P £ A AL S (e
Lauren 73 BIAH & M Sk E LB Z MR BN
), AT T RADS1 AR X Wi 2489 DNA XUEE B
ABEAER N —TE A, B ARE S E RN E S
i RN, DNA 534751 0 | I 38 2o 8] U o 414 2 =2
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it DNA | H 5 F 3k 25 58 58 A 7= A A FaE 1 | i
JS P Je 240 ok 48 B e [ B B Lk FE A A Ak R Ut
2 0 bR 2 R RO R R 2R . RS,
ALt FE A F 55 th R 0 RADS1 BHPE R GIA B3 1Y
Ji e e PR B R, O S R AR LA R R 3 S
RADS1 i RiA 51 BB AT E ML, H RADS1
5 CHK1 ¥ n] 4 40 i AF 5 3 B A T Gy/M 3,
W — DA TR A B R R ), B BB
WM Z I Z G R T AR A RERE N
T 20 P 8 A4 B B 5 42 2% | i Lo 18 AR A 10T

25 ik, CerbB-2 ,CHK1 .RAD51 & [1EAEG
R B Rk B I R B SO o6 | AT
P A B FR ARG K00 H F AEG 12 Wi K PFA 5 1
b1 N S o i e R e N B P
FERBAF SR CerbB—2 .CHK1 \RADS1 /&3 i 4 3
WP s 5 % N DR DT R 4 I RE A M A K Y A
A AEG &9 16 FH AL ] K B2 4 3 76 7 e
RUBEE LA
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