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RASAL 2R EHREN S E Wz BE MU r8URERNFR

PR A T AU I S~ R
(1.BEBPESXFEFHARAFTRE,EEHRM 712046;2. B i@ XK FH —WE ERMN BT A,
% 710061;3. e B P EH K FaHHa T, EHARME 712046)

[(HE] HA KT RASAIZ AR FTAMRK T L THA BB LT HBAENLEZ, Fik  KE 2017
FORAZE0I9F I ALBERABARFSE—WEBEREZRFKMALF (CCRT)E T 60 ¥l 5 8% & FMEHA
BREAF 0B EFTHMAR, EXZREBEAELEFA#ITHOE, L PRLLEMCREZ P AMBME, 0%
fiE(PR) \EJRAZ (SD) Fekmit & (PD) B F )2 A a0, % F 2% PCR # Western blot £ 3] %l RASAL2
EREH TR FRAKESFEGEREIKTF,F 54 RASAL2 A AT A Lfo A KT 5 & H 16 R I B £
M, R SEFHALRLK, THELLR RASAL2 A FH FALAKFHA R & (0. 317+0. 029 vs. 0.174+
0.078,P =0.020) , & % 28 % T # B 48 (0. 40040. 040 vs. 0.24440.036,P=0.003), # A% (0.184+0.014)
Fadf % 20(0.131£0. 010) RASALZ A B & ik K -F 3446 T E % 4 (0. 30740, 048), £ F A 4 it F &L (P
0.05), THMmMAML RASAL2 A A K iAKFL5 RASAL2 P AR E 2 itk (r=—0.665), RASAL2 A A ¥
ERFE BEMNBIAREAELRE, L5 T AL THES AN EE CCRT RREELEGFESD., £ RAS-
A2 ARZTFRAMURELETHSBEEZ W RELE WAL,

[EgiE] THHE;RASAL2 LB ;& F A 34057 ; 24

[hEESES] R737.3 [XEbRIBES] A [XEHS] 1671-8348(2023)05-0681-05

Hypermethylation of RASALZ and tumor response to chemoradiotherapy in

patients with cervical squamous cell carcinoma”
LIU Jinhui' \/FANG Yani' ,L1U Zi* ,LI Fei*”

(1. Department of medical technology sShaanxi University of Chinese Medicine , Xianyang »Shaanxi
712046 ,China ;2. Department of Radiation Oncology sthe First Affiliated Hospital of Xi’an
Jiaotong University ,Xi’an ,Shaanzxi 710061 ,China ;3. Department of Gynecology ,

Shaanxi University of Chinese Medicine , Xianyang ,Shaanxi 712046 ,China)

[Abstract] Objective To elucidate the relationship between the methylation level of RASALZ2 gene and
tumor response to chemo-radiotherapy in cervical squamous cell carcinoma. Methods Specimens from 60 pa-
tients with squamous cervical cancer treated with concurrent chemoradiation (CCRT) and 10 normal cervical
tissues from September 2017 to September 2019 at the First Affiliated Hospital of Xi’an Jiaotong University
were collected. Patients were classified according to the clinical response,with patients in complete remission
(CR) classified as the sensitive group, patients in partial remission (PR),stable disease (SD) ,and progressive
disease (PD) classified as the resistant group. The methylation status of the RASALZ2 gene promoter region
and protein expression levels were detected based on quantitative PCR and Western blot,respectively,and the
correlation between methylation and expression levels of RASAL2 and clinicopathological parameters was as-
sessed. Results High methylation of RASAL2 was observed in tumor samples compared to normal cervical
samples (0.3174£0.029 vs. 0.174=40. 078, P =0. 020) ,and higher methylation level was observed preferen-
tially in chemoradiotherapy resistant samples compared to those chemoradiotherapy sensitive ones (0. 400+
0.040 vs. 0.244=+0. 036, P =0. 003). The expression levels of RASAL2 in the sensitive group (0. 184 +
0.014) and the resistant group (0. 131%0.010) were lower than those in the normal group (0. 30740. 048),
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with statistically significant differences (P<C0. 05). The expression level of RASAL?2 in cervical cancer tissues

was negatively correlated with the methylation status of RASAL2 (= —0. 665). The methylation status of

RASAL2 was associated with histologic grade and hypermethylation of RASAL2 retained an independent fac-

tor in predicting adverse response to chemoradiotherapy. Conclusion

The hypermethylation of RASAL2 in

cervical carcinoma is closely associated with clinical response in patients.

[ Key words |

B S A BRI R LA Lo G R 2 — 4
HE g L 248 AR = 2 Sy duf R 40 A g R 40 B g 7 L
H i 80V RL LT I AGE HOK T B2~ IV A W B
I6E G R R JRy 30 e 1 & B (locally advanced cervical
cancer, LACC), H #i . W #1 8¢ & BT 1Y [ 46 ik ey
(concurrent chemo-radiotherapy, CCRT) & LACC #
FHWEERIY PR . B CCRT Ml ¥ T8 #H
B A A7 L, JF B AR T b &2 & R (AT A
SrBETENRIT 2 i, 2 — LR 5T
BLKI

2 RAS R K IEY) 2 (ras protein activator like
2. RASAL2) K&K 4 5 19 7 1)}y — Flt RAS-GTPase #
68 M1, M1k RAS-GTP K fi# > RAS-GDP, #f 1fif 1) #
Ras & K 35 4, #F 58 @75 RASAL2 3t A 7 Lu-
minal B R 7L IR & S0 98 S D9 7R Y B 4 =
BH P 2L A g o O 478 3 2 S800 JE I A A 20 L kA
RASAL2 5K 5 3l + X 75 - 40 f 6 40 21 b 3 o 2 8
I SRR 10T 9 2 32k DR AT B g o0 1) 9 200 i A4
KAMZ B, e g0 45 SR R WL RASAL2 3t
DRI S0 e 1) % 2k L R R T T R R A et
RAS B [K AR AEAE T 2 Fp 28 AUEAE I oh B 76 5
g b 2 A RARAIRT L SRt A BF 5 IE 52 . K-RAS
K H-RAS % H e 8y 550088 41 20 1) 3k /K- B 8 v
EWEHNL, S5 T MR &R Mg, &m
RAS 3 K 75 B 591 6% 95 b ml B AR 1 L A AL 1 8005 » i -
AR T AT A, Ik, R RASAL2 3 H 7E
B S v RS A B Tk — 2D b B A g R AR
R SRR L I R i R IE T7 S AT AE 30 R

ASCHESE T RASALZ JE R 7 8 30 5% 9 21 40 )% 1F
O HAL L P AR R SR KO R TR R S R
A, RASALZ JEH 80 5% & 3L b f Rk T
PEIRAS L A AT, RASAL2 3 IR 3L 4k MR 245 5 i 40 i
IR B B X CCRT Ay R 24 5 40 56 1 B 4 1
mr.
1 #ERS5HE
1.1 — &4t

W Bk 2017 4F 9 H 2 2019 4F 9 H V524 3838 K4
— B8 BE B 4% 32 CCRT R Y7 19 60 15 B 2064 6 18 5 A

cervical carcinoma; RASAL2 gene;hypermethylation;chemoradiotherapy;response

A IARRAE: (1) 2 20 200 P22 1612 5 S0 0
) PRAFA LB I TR A H ZUbRA ; (D BT I [A] =1 4E
HEBR AR #E : (1) 3% 45 bR AS BT © 45 2 607 07 55838
75 (2) [R) I SEAT =2 Bl 1 bR . I A TR B0 2
10 {1 B S 98 £ 35 19 JE 0 2 2, 26 21 2 P 2 A
W8 R R A . ARG 4 P4 2 38l R A — R
B e A6 B 22 b4 2% W At i A A 2 RN R
1.2 Fi&k
1.2.1 »4

60 {95 bk ois F 5 452 CCRT, H b U7 (46
ANFLEHIE YT (external beam radiation therapy, EBRT)
B 5 FEAT B30T R 5 Ry 0 g 79 N SR 9T Chigh-
dose rate intracavitary brachytherapy, HDR-ICBT),
EBRT 52t T8 A4, SR B 50 Gy, 4 i itk
175 WL BEK 2 Gy 36 25~28 k. HDR-ICBT M5
HTE 25 Gy Zefv, R AT 2 W3k 4 ~5 W, kAT
EBRT () 5 3 5] i #2232 WUE1A 97 . 77 324 25 mg/m”,
FRDK 28 2, B 1 WG ARYT 5 AR, BEIR YT
HE BT AR A B BB CT Kl 36 97 R B 45 0K
J HR 9 52 AR 8 IR 7 2B BE I BR U (response evalua-
tion criteria in solid tumors, RECIST) ™ ¥4k i B o7
B, 53 R 5t 2 f# (complete response, CR) \#4>
2% f# (partial response, PR) . ¥& Ji & % (stable dis-
case,SD) ¥ I J& (progressive disease, PD), H
CR & 19 M 41, PR.SD Al PD 4% 5 M it 5241
1.2.2 &K HA

DNA #BU& 7 & QIAmp DNA mini 5] & A
O AR A B & EpiTect Bisulfite Kit g H 3
Qiagen 23w, AL IR IR 51 Y W A 14 T4
Y THA PR/ Fl . ResoLight 44k H %i + Roche 24
Al HiTaq HS & B A RINFEMS A= W) B A BRA
Fl S AL ZUE T 2 (C500028) g [ 1 A T A9
THRA B AL bt A RASAL2 Hi & (ab121578)
HJZE Abcam A F,
1.2.3 DNA #RAfe & LB &4 2

K QIAmp DNA mini & 7 & # B0 4l fk
DNA, 5255 20 B2 U6 W A3 JE 47 AR A 52 — BRI AR B
40 pL., DNA £ NanoDrop2000 %E & Ji ., Tris-& %
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M 22 (EDTA) 22 b 58— M B 2 100 ng/pl, #EAT
HHEE b 4% 55 2 &2 & K I (quantitative methylation-
specific PCR,qMSP) 2 v fif ¥ F 244 DNA #47 & I
TR AR AL B, AR R R AT R AR AR ALY C
RIL I UL mixt & B Ay C RRIEM . Bk, &
X CpG W H BE AL e S MR 51 9, A0 I 1) B 56 )7 97
5k C. AWF5ERH EpiTect Bisulfite %71 & x5 il
FRAs DNA $E47 5 W87 B2 £h 4b B, 45 F5 A (1) DNA %%
LRI EEIN 1 pg.
1.2.4 MSP

qMSP i i 75 3L Al PCR f b 44 2 oo A XU 4% #%
MR Y b BE . SR HIAH X € & 07 X 43 B RASAL2 5& [
A 72 B, e B JR 1T ol (collagen type [l Alpha
1,COL2ADE R NS I LY 18 51 Py 5 Xz 3L K 3R
CpG B S F 5. qMSP 3t F2 R ] 25 pl 2 B A&
Z.BANRE R B AA 0. 25 L ResoLight 3¢k},
0.5 U HiTaq HS # &0, 5% 250 nmol/L & 20 ng
VAR A Eh AL BRI ) DNA, T qMSP 2 b 4 78
ABI ViiATM7 520 PCR SE 4 EE 7. VR F: 95
CAEME 10 min; 5 1247 40 DEFRY ¥ 595 C
ASPE 15 s, Tm 1B K 20 5,72 CHEM 20 s, [ W 58 i
J5 AR VIATM7 8445 0 1) Ct (X RASAL2 %k
R4 T F A AR 5 40 #r . (A 20 2% 1143 RAS-
AL2 FER AR XS B AL %, b ACT B[R] — A5 A& RAS-
AL2 3R Ct 5 NS I Ce i ZME ., R 5 N
s ) 52 I 2 TUC D 5 P 2 b A B
1.2.5 ZaRBEFEE

HEEBR AR B H, f# ] NanoDrop2000 # 47 &
W BARA LR 50 pgl i 10%0 + e S A
122 44 58 TR 44 Tk g 8 2 B, (sodium dodecyl sulfate-poly-
acrylamide gel electrophoresis, SDS-PAGE) # 17 H,
VK 5 % B A A 5 20 R Wk #1A 2 ho A RASAL2
—HL(1 = 5000 GAPDH(1 = 2 000)—#H1 T 4 CHEH
SR VEBR S B s 3000) FEIRMFE 4 h, K
T Syngene 1622 &GS R G0 IR Tmage ] #F
F1 KB 5307 64T RASAL2 B [ i,
1.3 %itsaE

K H GraphPad Prism?7. 0 fil SPSS17. 0 #kF #k 47
BRI R L s 5 BOR R DL B %
A B RR, BRI X KW, M6 %A
Spearman 4387, LA P<C0.05 NZERH G IR XL,
2 % R
2.1 BHEUBARSLEE

60 11l /& & 34 7T PF Hr 97 k. U4 (CRD 32
1] it 32 2H (PR 21 5] \PD 7 45]) 28 ] , W5 45 4 % | Ji 98
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KN g B A [ B 43 77 B 2% 23 (Federation Interna-
tional of Gynecology and Obstetrics, FIGO) 43
(2009 4EPRHE) 5 — BRI, 27 G IH#E X
(P=>0.05) A AT, L3 1.

* 1 WHE— BB (%)]

e ifif 32 41 U , »
(n=28) (n=32)

AR 0. 350 0.554

<55 % 17(60.7) 17(53. D

>55 % 11(39. 3) 15(46.9)

it 96 K /N 0. 006 0. 941

<4 cm 19(67.9) 22(68.8)

>4 cm 9(32. 1 10(31.2)

Y, Y 0.179  0.673

s 16(57.1) 20(62.5)

ik 12(42.9) 12(37.5)

iR o2 0.122 0.726

No 11(39. 3) 14(43.8)

N1 17(60.7) 18(56.2)

FIGO 43 # 0.234 0. 628

11 391 14(50.0) 14(43.8)

111:4] 14(50. 0) 18(56. 2)

HPV B 15 5L 0.009  0.923

FH P 27(96.4) 31(96.9)

5 4 1€3.6) 1(3. D

2.2 EHMALAEREHMR RASAL, £ B T
A 2

qMSP 25 5 R e Him 440 RASAL2 3t K H 3t
oK P 8 IE B 42U B A & (0. 317 £ 0. 029 ws.
0.17440. 078, P = 0. 020), i 32 4 & T H B 4
(0.400740.040 vs. 0.24440. 036, P =0. 003), WL
K1,
2.3 THRAKRETETHALR RASAL2 A H &
FA KR

B ZH (0. 184 £ 0. 014) FI T 3% 2H (0. 131 &
0.010) RASAL2 %t P 2 ik K F ¥ L T 1E % 4
(0.307£0.048), H 1t 52 ZHAL T BURA , 22 7% A it
X (P=0.006), AVESHT W7, B 50 4 2
RASAL2 3 £ K KF 5 RASAL2 H L2 B 5 f
A& (r=—0.665,P<C0.001), iLIA 2,
2.4 RASAL2 AR T AL THEEF G RBELE
JEB) X A

rh i A A i 2H 21 RASAL2 JE A B 36 4k 7K - 1%
TR 4 A b RF 41 21 RASAL2 X /% 4k K 7
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(0.0234+0.003 vs. 0.045+0.005), 2% FH G it¢ &
X (P<<0.05), LA 3,
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HIA R logistic [ IH 43 #7 25 2R /< , RASAL2 %
PR H Ak KT R AR Dy T80 B 8500 f8 E CCRT S
B R F (P<C0. 05) , RASAL2 F& A = B Ak 5235 10 1Ifs
PR N 25 6 W] AR Tz B AR B e f s L L3k 2,

0.101 a
5. 0. 08 T
2 _
= 0. 064
g0 04
;’%
0. 02 4
0 —— —_
AL R
“:P<20.001,
& 3 RASAL EESHEL SR T IEMAR
SUBEHEX
=2 BFZE logistics EIAHHER
it H OR(95%CI) P
HE 1.022(0. 966,1. 080) 0. 448
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3 3 %

Jet 8h - 1K e FY 3k 2 35 DR 00 R 1) o AL R
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5 U BB G R N B A R i R 22 1% . YE
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e A 97 255 1 56 BB6 1 JIF 52 RASAL2 JE A W1 3 4k 7T 44
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