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[ =] 8@ H 5B Bk S-# /% 8 P-1(glutathione S-transferase P-1, GSTP1) % [Kl38 £ 45 7 %} 45 B i (colorectal cancer,
CRO) R H ARG B2 4 BT BB R RS K TG I . 2 ¢ YRAE 2010 45 1 H 212018 4E 12 H 78 AR I K 22 55 — Y Js B B ¥ 4L
PIREA 58232 5 BT 1 195 61 CRC B3 IR IR R EBE ARG T 5-HURMENE (5-FU) A ZERE K B ALTT , 1877 1A IR 7 B2 Bt o1
ity B IR 52 R A 0, 58 BB S R A B A 9T I R U SRR A K A AR B . R A R A1 A AR A SR EL DNA i3
17 GSTP1 LK 4 AL, H o0 T H 5 B G ORISR AE (O AH S o 53 4, WSO 30 40 18 2 88 524097 i (1) 41 JA If B A% 401 (peripheral
blood mononuclear cell, PBMC)##H{ RNA , # 1T GSTP1 mRNA ik 53 #7. Kaplan-Meier 21743 #1715 3047 2 K B R0 75 1Y) A
BT, BT £ 3 B Cox KUK ELBIBIAL TS IE . 28 2F 1 195 6 J 3 B AL TSP A 17 01 (DFS) N 4.8 48, rh A i A #7231 (0S)
N6.24E . FEKNZBEMNHE IR, AL F GSTP-1 2 K 4 5 X IR A 1105V AL S M FUG DS . 1105V AL S FERTFENBE P B A iR
AA T 13561(69.23%) \AG B 56 51 (28.72%) GG 4 4 1 (2.05%) , I /INE AL FE R N 0.16, %A1 17 3 R B 43 A SR 75 4 Hardy-
Weinberg T (P>0.05) . % 4= [K B £ % (EAT 5 R A AT 1990 B 30, AA 2 R B AG/GG 4= (R BY 56 2% (1) Fh A2 DFS 233 K
5. 7F M 394 (P<0.01), H1 42 OS 43 7 4 7.0 4 Fl 4.5 4 (P<0.01) » AG/GG % [ 4 Xf 8 25 ¥) OS B A M 32 520 (OR=1.54,
P<0.05). 5 AAFER B8 H LA 1105V A7 25 AG/GG & [H B 8 3% PBMC H GSTP1 mRNA K ik /K5 & (P<0.0D) . 4 4
GSTP1 £ F 1105V 13 27 7T il T /5 GSTP1 mRNA ik , 1 50 CRC &8 AR S5 B2 2 fli BT 16 2R S K T -
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Effect of GSTP1 genetic variation on the recurrence risk and prognosis of colorectal
cancer patients received postoperative adjuvant chemotherapy

ZHENG Xiaoyong', BAI Yan?, YANG Yage', GUO Changqing’(1. Department of Gastroenterology, the Third Provincial People's Hospital
of Henan Province, Zhengzhou 450006, Henan, China; 2. Department of Gastroenterology, the First people's Hospital of Zhengzhou,
Zhengzhou 450004, Henan, China; 3. Department of Gastroenterology, the First Affiliated Hospital of Zhengzhou University, Zhengzhou
450052, Henan, China)

[Abstract] Objective: To investigate the influence of glutathione S-transferase P-1 (GSTP1) genetic variation on the recurrence risk
and prognosis of colorectal cancer (CRC) patients received postoperative adjuvant chemotherapy. Methods: The clinical data of 195
CRC patients, who received postoperative adjuvant chemotherapy in the Department of Gastroenterology of the First Affiliated Hospital
of Zhengzhou University from January 2010 to December 2018, were collected for this study. 5-fluorouracil (5-FU) based adjuvant
chemotherapy was given after surgical resection. The recurrence status of the patients was assessed during hospitalization period, and
the long-term survival data of patients were obtained by telephone follow-up after finishing the scheduled adjuvant chemotherapy.
GSTPI genotyping was performed with the DNA extracted from peripheral blood specimens, and its correlation with patients’ clinical
characteristics was analyzed. Additionally, RNA was extracted from peripheral blood mononuclear cell (PBMC) specimens of some CRC
patients that prior to chemotherapy for GSTP1 mRNA expression analysis. The univariate analysis of genotypes and prognosis was

carried out by Kaplan-Meier survival analysis, and adjusted by multivariate Cox regression model. Results: The median disease-free
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survival (DFS) of the 195 CRC patients was 4.8 years, and the median overall survival (OS) was 6.2 years. Polymorphism analysis
indicated that the 1105V locus of GSTP-1 coding region was correlated with prognosis. The prevalence of 1105V in the study population:
AA genotype of 135 cases (69.23%), AG genotype of 56 cases (28.72%) and GG genotype of 4 cases (2.05%), the minor allele
frequency of 1105V was 0.16. The genotype distribution was in accordance with Hardy-Weinberg equilibrium (P>0.05). The analysis of
recurrence risk and prognosis found that the median DFS of patients with AA genotype and AG/GG genotype was 5.7 and 3.9 years
respectively (P<0.01), while the median OS of two groups of patients was 7.0 and 4.5 years respectively (P<0.01). The multivariate
Cox regression results indicated that AG/GG genotype was an independent factor for OS (OR=1.54, P<0.05). The mRNA expression of
GSTP1 in PBMC of the patients with AG/GG genotypes were significantly higher than those patients with AA genotype (P<0.01).
Conclusion: GSTP1 1105V genetic variation influences the recurrence risk and prognosis of CRC patients received postoperative
adjuvant chemotherapy possibly via mediating the mRNA expression of GSTP1.

[Key words] colorectal cancer (CRC); adjuvant chemotherapy; glutathione S-transferase P-1 (GSTP1); polymorphism; genetic variation;

recurrence; prognosis
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i [ 45 B 9 (colorectal cancer, CRC)&HF i &
2937.6 Ji B, BT 29 19.1 JiIM.  H Al S- 95 R wE iE
(5-fluorouracil , 5-FU) A & A 1 4l B Ak 7 2 Bl 1T
JHAITIT CRC S # AR S5 AREIRTT o AT Bk T7 %
BT 280 A BOR A A 2 R, 7 A T L BUR N
B, 25 BEHBE S#4F2 1 P-1 (glutathione S-transferase
P-1, GSTPD) & —F NAK A TTAHAC Tl , 7244 P fiE AL
A H IR 2R B 5 i) 45 &0 GSTP1 JE P o T+ %
AR 11q13.2, 85 7/MMNE T, £ CRC 41 g AMIE M)
Jo fige w ik R b B B AR A8 BH LR AR A o A
4 i PN B R R ) A ELAE R S B R 25 1) R A
T BA —E AERY. AT GSTP1 & K 4w A [X 1)
1105V A7 mU7E 56 1 I N HE RO 98 b R0, e 5 4%
2 A AT 69T () R 5 988 i 1 s A= A2 1 Coverall
survival, OS)AH s BEAE (1A FE It 3R B, 1105V £ 55
A CRC )R Ty JENE 225 G AR, B A&
Firp [E CRC & A J5 2 5 BT 10 5 R A e Tt
JE B R AW RF R FTARIE . I, A B B
FERTT GSTP1 J: A A% 4% 7 6 CRC /&3 A5 #5252 fili
BT 7 B 52 R AU B T R S

1 AR5

1.1 ARAT%

AT B 23, AN 2010 4 1 H
B 2018 4 12 78 A K 57 58 — Bt 2= Bt v 4k 9
A J& 252 5 Bh AL TT 19 195 451 CRC 58 3 B I PR 55 8L
TR AFRAE : (118 2 DL RN 5 (2) Z: 38 Ji g Wi A
2t (Eastern Cooperative Oncology Group , ECOG) V-7
TE0~2 43 ; (3) o0 ZE 5 53 B>50% 5 (4) PR 48 il
THE1.0x10°/L, /R E=80x10°/L s (5) £ 3 PR e
R ELRHY 2 22 BN M 2462 1 CRC B3 HEsz 1
FARYIBRIGTT : (609 BL 43 J 4 11 BT CRC 3% H.
ARG T 5-FU N4 B AT o 5 01 HE B A

#E : (D REEZ FARVIBR AT SR 2 AR5 r B ik
I7 5 (20 Fe P i ok 2 s , HoAth 8 A% P CRC 45 &
i (19 S5 3 5 (3) A R LA 14D 2 P e 8 B 2 7 0 11
BE . AWM 1. BN R EL SN
5 4 17 W (disease free survival, DFS) , X 32 2% 5K OS
FIGSTP1 2K Z 31517
12 CRC &% RGNy 7 ik

AWFFENAE) CRC BERGERZ T 5-FUN
Fuh BT, EE ARG 5-FU 5 AR
TENFERI T R (DS-FU T ZE :RJF3~4 0,58 1R
B KR v B YD ) 50 85 me/mP I 2 h, B8 1 K i KR
9 RS 400 mg/m* AR 2 h, 55 1 Rk HE 7 5-FU
400 mg/m?, 5 1 200 mg/(m>-d), 3Lt 2 d #5525 ik
B2 A LA B AT . (2) R EE R T &
AR5 3~4 &, FRHBIE 1000 mg/m?, 2 Y/d, 55 1~14 K,
21 d R LA BB R 80~130 mg/m?, # ik
WL 1R MBMLT 85 & B E I 6~8 AN I,
AN CRC BHBE HFBEE T G FE
o, BF 87 EAEAF FTTE = BeAG 323 0 S PRt vt
1.3 &KX

FYEEE EEWTRECREHFRAF, B
il 1 A DI g AT PCR 284 B 20750 B A2 AR TR
(B B G R AT, KB AT ML 2R 57
IR T, B B IR HE I H Biowest 22 & , TRIzol ]
T H LB KRB (R ED A TR A A
1.4 PCR-RFLP % # M) CRC & % 4 J& £ £ KX DNA
F GSTP1 A EH 1105V 4% & 69 A B A

AT FE 4 LR 7 AT FEAR AR - (DR 1)
CRC B H L2 ST Z 1R AE 4 ml AP A TR A (2)
WIUE TR TT H 1) R WU B BIRE AR 1 i 78 O\ e 252 il
BhACTT #A TR, 75 A 40 B T 503,03 10%/L AT 42 TR 4R
4 ml A bR A . Bl S 2 Ty S04 25 4 S BR 40
DNA, T 20 °C{#:4%. GSTP1 £ 1105V (rs1695) fif
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AU R DR 43 B e PR B RS 2 MR R A
S % (PCR-RFLP) £ #E4T o 47 34 AL & 1% 4 i 1) PCR
PP B 51 ) N 5'-CCCCAGTGACTGTGTGTT-
GA-3', T 5 5l ¥ N 5-CAAGAAGCCCCTTTCTTT-
GT-3's PCR =#K /N A 226 bp, i i PR il 14 P D) i

Tai DA P20 04T 0% B W A6, ACHE 2575 10 DK /N0 T 25k [
R AA R 24675 (12645 bp i, 1 45 181 717D ; AG 7Y
H 3% (14645 bp i, 14 181 bp 7, 1 4% 226 bp
%);GGiﬁl%ﬂq(zzﬁbpm) Ty Ak BEATL k1% 6
Iy FEAIE I AT BT 2 R R IR 36 IE

From January 2010 to December 2018, a total of 398
CRC patients were underwent retrospective eligibility

screening

112 patients did not meet the eligibility criteria
* 65 patients met the exclusion criteria

were included in the study database

[ 221 patients met the eligibility and exclusion criteria and ]

18 patients were not obtained the available
specimens for DNA extraction
8 patients were failed for the DNA extraction

* 195 patients were available for the suitable DNA samples and
were performed the polymorphism analysis
+ 81 patients were available for the matched fresh peripheral

blood specimens

* 6 patients were unqualified for the
PBMC specimens

* 9 patients were failed for the RNA
extraction

195 patients were performed
the GSTP1 gene
polymorphism analysis

66 patients were performed
the GSTP1 gene mRNA
expression analysis

1 CRC BEREEHZHENLTHRIBME SR RIREE

Fig.1 The flow chart of the retrospective study of CRC patients received postoperative adjuvant chemotherapy

1.5 qPCR # M) CRC & & 5} B fo 3 AN 4%t o
GSTP1 mRNA #9 % ik K-

M 195 451 CRC 2 4 Bh AL 7 1T R AL 1 66 191 1ML
FE A o 32 B Ah A I B A % 48 B (peripheral blood
mononuclear cell, PBMC) , fie #J it 5 81 4l Ifi # A, H:
H1 615 PBMC ¥ AHR HU I 9 9] i 35 1) RNA brAs 42
R R H TRIzol 3711 H HUAH A A RNA, 8 i
¥ 5 cDNA #£47 GSTP1 mRNA {5 . GSTP1 L
51414 5'-GTAGTTTGCCCAAGGTCAAG-3', T i 5
YN 5'-AGCCACCTGAGGGGTAAG-3', I Ha F= 4 K
/N5 498 bp. qPCR X M. A& % : 10 pl SYBN Premix
Ex Tag #¥%-0.2 ul GSTP1_Li#5147(20 umol/L) 1 0.2 ul
N7 514 (20 umol/L) . 7.6 pl ddH,O A1 2 ul cDNA,
SF 20 pl, J5 H # K qPCR A #% i 47 GSTP1 mRNA
P18, PCR &A% :95 °CHEE 5 min, 95 °CAs M,
62 °CiB K .72 °CIEMH1 %10 s, 3 40 MIEFER ,40 °CHA %

30 s. AGAPDH{E AN Z, H 2441t 5 GSTP1
mRNA PIAHRRIE R . L HEE 3R,
1.6 %itzam

K FH SPSS Gt it 43 M 14 (25.0 Wit A 34T K4 1)
Giit o3 M. GSTP1FER 1105V 22 A A7 A 11 3 (K] 43
T & 15 FF A W5 1 -5 1H #% 7 7 (Hardy-Weinberg equi-
librium, HWE) K H R 7 K056 o J5 28 11 PR 55 k) 43 #r
H, %ﬁ&iﬂﬁiiﬁunosvuﬁTﬂﬁliEﬁ ZARITP/S
FH 2G5 24 K08 /D i FH Fisher K A AG 06 . 74 4L 7Y
(A8 B FI 1105V A7 s AR F AL A A R AES 1
Mann-Whitney U555 . A2 47 73 #7711, il it Stata 54
4 (14.0 Fi A< ) £ i) Kaplan-Meier i £5 Hb %5 A [F] 3 4]
B 565 DFS A1 OS [ 22 57 , 4% ) 1) 22 3 FH R Sopk Ao
507 VAT LW . DFS 8 SUNMIT 88252 F AR UIBR
TRYT R [A) 21 R38R R B AT AT SR R 5 ]
MIFET, OS & SN MFF U H 2 F AR YIBR G ST B I (7]
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BI) 23 DR b R IR 5 R PR T B H B B s — kB
U7 INF A H A0 T D 42 R 2 i AT Ak B . 2R
AT, X DFS #4332 48 & Cox MU H 785 44, H]
] J5 LR P32 28 BRKR i 1 PR IE V8 7 TR 28 AR & o
PLP<0.05 8% P<0.01 Fn &7 B A G2 E L.

2 & R

2.1 195 CRC &% o9 & & W6 R # 4
1955 CRC 3w, i 45 1105V A7 5 FE PRI 7Y 43 Afi
3 2R I PR 55 R LB AR LR 16

1 1956 CRC BE PRI 1105V (L R EF B S R EIELIm R BT LR [1(%)]
Tab.1 Comparison of baseline characteristics of 195 CRC patients according to I105V genotype status [n(%)]

o 1105V genotypes
Characteristic N
AA (1=135) AG/GG (1=60)
Age (t/a)
Median (range) 51 (26-83) 50 (26-81) 51 (28-83) 0.511
Gender
Male 111 (56.92) 77 (57.04) 34 (56.67) 0.962
Female 84 (43.08) 58 (42.96) 26 (43.33)
ECOG
0 143 (73.33) 97 (71.85) 46 (76.67) 0.483
1-2 52 (26.67) 38 (28.15) 14 (23.33)
CRC site
Colon cancer 127 (65.13) 89 (65.92) 38(63.33) 0.726
Rectal cancer 68 (34.87) 46 (34.08) 22 (36.67)
TNM Stage at diagnosis
I 49 (25.13) 34 (25.19) 15 (25.00) 0.978
il 146 (74.87) 101 (74.81) 45 (75.00)
Histologic type
Adenocarcinoma 179 (91.79) 126 (93.33) 53 (88.33) 0.240
Other type 16 (8.21) 9 (6.67) 7 (11.67)
MMR status
dMMR 11 (5.64) 7(5.19) 4 (6.67) 0.888
pMMR 129 (66.15) 89 (65.93) 40 (66.67)
Not available 55(28.21) 39 (28.88) 16 (26.66)
Radiotherapy
Yes 49 (25.13) 36 (26.67) 13 (21.67) 0.458
No 146 (74.87) 99 (73.33) 47 (78.33)
Adjuvant chemotherapy
Folfox regimens 56 (28.72) 39 (28.88) 17 (28.33) 0.937
Capecitabine based chemotherapy 139 (71.28) 96 (71.11) 43 (71.67)

ECOG: Eastern Cooperative Oncology Group; CRC: Colorectal cancer; MMR: Mismatch repair;

dMMR: Mismatch repair deficiency; pMMR: Mismatch repair proficient

22 GSTP1AREII05V/iz & A B H» A 4R

PCR-RFLP 73 H7 1105V o7 15 2 75 P 56 [K] 73 7 &4
T AAT 13541(69.23%) , AG B 56 1 (28.72%) , GG
4451 (2.05%) 5 fi /NS AL FE IR 451K (minor allele
frequency , MAF) N 0.16, 1% 57 55 38 [K] B 43 A7 305 £
A HWE (’=0.427, P>0.05) . ¥ AG fll GG 3 [F B &
H R 1 FroR , BRI A A () R B R0 3 7 2 2R I
PR 5% B 1) o A FE A 1) AR 3EAT J5 BA 25 i 1
XFEE

2.3 GSTP1 A B 1105V 4z &3t CRC & # £ K K& &
G 4% R

M 20104 1 H RS B3 BORHHF AR BE U7 21 B
Ja—RBEVIIN R 2019 4F 6 H 5 A% [m] Joi ¥4 BF 5% INF 18] 25 i
9.5 4F, 195 ] CRC & 35 1 H o7 B 15 I 5.5 4F
(0.5~8.04F) . Bl fa—xBEVIEERT, 195 6] 5 Hf
100 9 KAz T 4 s B4, % B9 95 491, 1w ELAZ TS 1)
B 86, KUy BB 9Bl . 40 2A i, NHFFEI
195 51 5.3 B 457 DFS 4 4.8 4F, 147 OS 9 6.2 4.
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A: DFS and OS curves of CRC patients; B: DFS curves of patients with GSTP1 AA type and AG/GG type;
C: OS curves of patients with GSTP1 AA type and AG/GG type
2 1955 CRC B&H) DFS F1 OS #ik
Fig.2 The DFS and OS curves of the 195 CRC patients

AG 1 GG &R B & & & IF 5, it 60 . 4%
AA BRI BRI AG/GG &K B4 88354 4., &1 X6 DFS
() BAA B3 M 24 o, A 2B BT, AA 5 RS B8 T
AG/GG £ [K 7Y F2 35 78 DFS b B B R[], 5 25 5 [ Y
BE AL DFS 20 5 N 5.7 fM13.94E, 27 HAA B
F14it2E = L (4=6.01,P<0.01).

1E OS J5 T , W1l 2C Frow , 1 i 5 BR] 23 R 3 (1)
L OS 7l 7.0 f14.54F, 2R BA REMNRITFE
X (GA=7.11,P<0.01) . Nt — D IE H AR A= K &R 1

SR, A AR T Cox JRUR: P AR Y , 4 T i 5 T
OS (1) A PR 25 a2 88 M 1) W ECOG V47 97 21 43 1
KMI0SVAL SN ZAR RS . Ik 2 fion, it 248
L IE 1105V 47 25056 OS AT 98 AT JhT (1 5 1 7 X
(OR=1.54,P<0.05) . Ut4h, HARRIXT OS BA AL
Wi 72 AR BN AE RS (OR=1.48, P<0.05) \ECOG #¥-7>
(OR=1.95, P<0.05) #1112 Wr i} /¥ 1 988 43 B (OR=3.11,
P<0.01).

=2 £ OSHIEH L L E Cox NG ELHIIREY

Tab.2 Multivariate Cox regression analysis for OS

Characteristic OR (95%CI) df P
Age (t/a)
<51 1 (reference) 1 0.013
>51 1.48 (1.08-2.35)
ECOG
0 1 (reference) 1 0.019
1-2 1.95 (1.35-2.65)
Pathological staging
I 1 (reference) 1 <0.001
I 3.11 (1.78-4.51)
1105V
AA genotypes 1 (reference) 1 0.021
AG/GG genotypes 1.54 (1.11-2.05)

ECOG: Eastern Cooperative Oncology Group; OR: Odds ratio; CI: Confidence interval; df: Degree of freedom

2.4 GSTP1 mRNA % & 547

Rt — SRV GSTP1 2 K 1105V A7 2506 T 5 52
M) F4) AT A SR AT 5 195 451 CRC £ Hh L T 38 S 470 )
FrAs, i85 52 B PBMC A5 AT £ 4T mRNA R iE 537,
NN FL R 66 4] PBMC bR A< . 66 51 FE A<
1105V f7 s JE PR A 0 A A2 R : AA B 46 51, AG
1845, GG 4 2 % , MAF S 0.17 , 3 F 52 [R] 784 43 A7 i
K AREFF A HWE (°=0.022, P>0.05) . qPCR &l 45

R IEIR, AG/GG e [N AT 27 AR T AA B g,
PBMC A GSTP1 mRNA [ A *f & 15 /K P B T+ &
(+=6.211,P<0.01).

3 3 #
CRC A& 57 J5i P 4 i 1 30 A2 ek Jgg , 3 4 ok ] L B

& P B E TR R WETUARR B AR S AT 4T
SRAE CRC HIVE YT b BT S5 s, SR |y T4 &%
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FAH XA , X A% Gl IT BUR N BE IR R UIR 2 H
BRIRF T . HRT, CRC 3 K £ 25 T 52 7 T
TV A B2 [ mT LATIOI 52 TS 1 R, 2R e v
ZEP2019 R IE AR N X 52 A4 2L K] rs2071559 if
R REAZ 5-FU Sl B AL IT CRC B3 10 A= A A 52 5 1]
SCIH 2018 AR IE 1) 15 I B 2 ] rs532545 15
&8 A s CRC B A G i AT 7 97 U %
4 VE B 520 ; CASTRO-ROJAS 25112017 4F .18 A i
PR & il FE K] rs45445694 37 15 RN 422 52 5 IR W5 g VA
JT 11 CRC B W7 R A A R R MR AHOG . Bk
W FE 45 R W, 29 5 R 4 24 % CRC B 1 il H
H—E BIIRIRE S

AT ORI 2 52 AR 5 Hl B Ak 9T B
CRC 3 o GSTP1 F: K 1105V {7 5 %F 3 Tl j5 B A
MST I . AHE T 1105V 47 15 1 MAF 4 0.16,
TR N 2356 D] 20 Hi i 122 wh i A r ) N P )
ABRATEAR —F SR, NmT R AR S5 R E
AT AU PR B A A AT R B BRI MR Z R =
IR N B GG 2 R B4 2 5 1) 25 A FE R, 7 7l
J& 5 T ASHIF 78 A5G BT JONES [ BRI R AJF 58 1 Ee
AL, AT TR FE NN T 193 81 =R AN () CRC
B, M 7 GSTMI1, GSTT1 Al GSTP1 3 [K £ &%
TS I DGk, 45 R B R A7 GSTP1 2 [ 1) 1s1695
P AA B R # B BB ERNTE XA 5
W AA JE R RS RS BT (M PG 45 RS K— 2, 1)
RE A TR AZ AL S5 I R 22 S5 B 830, DR A At AT T PR A 9
H1 rs1695 7 55 11 MAF I8 2] 1 0.36, 322 i T A 53
1) MAF 1B (0.16) 5 73 — 75 T 2 ik HWE K258, th Al TR 5
HIrs 169547 m JiE PR Y A1 AN &Pl (P<0.01) , 31X
FUAATTI NBE A B B R . SR, /a4
BB, Je AT KAP B AR FE N T 755 51 11~
IVHAfY CRC &3, 44T 7 GSTP1.GSTM1 Al GSTTI
FEPR I A AR S AR A2 BYD B EAGIT I CRC 3
OS Ik, 45 B3 K I GSTP1 £ K 1105V 7 £
X OS RS2 MR, 31X ] B & H T BF 70N 21 S5 e ol
WK, AR 26% B B E NIV B & R B im i 7
R . PN AHE T, H A% ¥ YOSHIHAMA
BAUSTRIAIE FL9N N T 320 982 52 R AN R AZ B iR 97 1A
IR 35, 007 T GSTP1 FE K rs1695 7 % 45 5%
TBIT A TG Sz A IR, 45 R Bl rs 1695 f7
RAA T BB R A LR R A O, AN G &
B BRAA R ER UG , X R AH 5T i 25 5
A AE R ABATTHITE T I A VRS % AL SR GSTPL
mRNA FIEHI KR

GSTP1 JE [H & 25 b | Ik S- % B g & e vp 1) —
G R VE 2 BRI SE AL A ) 5 I8 R B A ik

IR R 5 A T R R AR A R B A W A A R O
1105V A7 25N AE R SCHRAR , A3 1% 3 PR G i X 2088 T
AR T 5, 7] BE 2 52 M GSTP1 4 K 238 BL &
GSTP1 ZE FIThAE. T GSTP1JE K K& KAl
H UG BB G450, B I RGE T GSTPI
7E CRC %5 g v oy v 3R 1A MR ES s THEISEN [ A
T ST RN 32 45 I 0 £ 5 £ T8 I 23 BT GSTP 1 & (A
TR EFEIT SN2 B KRB 5 K I, GSTP1 ik
AR B A B MG . X 22 AR 5T
GSTP1 mRNA RiA i R AH — .,
GSTP1 K 7 CRC 4H g A5 14 i A 2 7 v A
HEAEA, BB 1 T A8 A 5 N 4 A P B A
FRMIAHELAE o BEAE ORI AR B, 25 B H Ik S-#6 2
il % R 1) 2R TR AR 2 250 24 1 20 P &= vp LA e
ik . Bk, GSTP1 & HFH 1k T 5-FU K41 e 5 24
VIR0 e e 4 A G P 225 N T A6 G50 43t 2k T 4 e
FEME L, R LG v ) GSTP1 283438 4 1 it 46 e 22
1) 5-FUJT % Tl e - BEAk, GSTP1 38 [Rl ] B %
FlACIT 2590 A B2 AE D, 45 A1 2R 259 DA B 5 5
e i 225 200 B 22 IO A R A S T, Rk
GSTP1 B KX T 5-FU Z AMAALTT 259078 [ FE (1 1
BEH.

KB FALAEALE R IR, — RN T RE A
LI S RN = N R U =R - B R A
CRC B # PTG FAZAL s B R = 50 N
5] 5 ) 23 BT A — Ll (7 G5 8 b o AN I AR Sl
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