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LA N 221000)
WE. BN RiTSABEKE 1(CCTD AR EHF®R 5 ‘Ti(SNP)XJL;;LH?cf* KO v BB A IRER BE M R4S B R A
(EC - T)F 25408 77 (AR ST ) 7 ik R G Hon ik KEBMN Tladi R R 2021 551 AZ 12 AL EC-T
7 77 F R SUIR R R JG B4 60 U], R4 B F A T FTA 06 R TA, fr#&%}iﬂﬁ-ﬂliéﬂ//\(WHO)h%eﬁ My TP 5 BAT 3 R
FPE B R AR B M G ke B GGTI R SNP A% & ¢9 R B A, 0L Logistic AR SR B B A L ik A R A GGAR AR
R 155751901 45 5 344 TT A (43.33%) . TC A (38. 33%) .CC & (18. 33%)3 # &L B A 152017869 1% & 34b th GG A (41. 67%) .
GC 7 (40. 00%) .CC % (18.33%)3 AF L B A s F rs5751901 45,5, 55 TT & + TC & B H b4k, CC A B H h 3L 2 WA b Mk g ie
WY el b R e R R FE AR, 5 TT A + CC A B rba  TC A B Rl 2 AR B Mok am s,V g e 2 %71 3 (P < 0. 05)
2T 152017869 42,4, 5 GG B A GG A + GC A EFBH LA, CC AR F RA 2 ZA N L bt H R Y oGk 2 EBHEK(P<0.05),
L5 1s5751901 % 152017869 12,569 CC A E A ZIMB ARG B H B2 EC- TT 7 Ehk AR VT LR L,
KB s A BAEKEE | AR IURBE e ik R al; AR S 5K
Clinical Study on SNP of GGT1 Gene in Predicting Hematotoxicity of EC — T

Chemotherapy in Postoperative Patients with Breast Cancer
MU Yu',PENG Rui',LIANG Xingzhong',SHI Xiangkui',WU Xinyu' ,HU Shuqun’, HUANG Ting'
(1. Xuzhou Maternity and Child Health Care Hospital + Xuzhou Maternity and Child Health Care Hospital Affiliated to Xuzhou Medical University
Xuzhou, Jiangsu,China  221000; 2. The Affiliated Hospital of Xuzhou Medical University ,Xuzhou, Jiangsu,China 221000)

Abstract: Objective To investigate the effect of single nucleotide polymorphism (SNP) of vy — glutamyl transpeptidase 1 (GGT1)
on the hematotoxicity of epirubicin plus cyclophosphamide followed by taxanes (EC — T) chemotherapy regimen in the postoperative
patients with breast cancer. Methods A total of 60 postoperative patients with breast cancer treated with EC — T chemotherapy in
the Department of Breast Surgery of Xuzhou Maternity and Child Health Care Hospital from January to December 2021 were
collected. The demography data and clinical data of patients were collected, and the hematotoxicity was graded according to the
World Health Organization (WHO) toxicity grading standards for anticancer drugs. The genotype of GGTI gene with SNP in
patients was detected by the gene sequencing method,and the correlation between genotype and the incidence of hematotoxicity was
evaluated by the Logistic regression model. Results Three genotypes including TT (43.33%),TC (38.33%) and CC (18.33%)
were detected at 1s5751901 locus, and three genotypes including GG (41.67%),GC (40.00%) and CC (18.33%) were detected
at rs2017869 locus. For rs5751901 locus, compared with those in the patients carrying TT + TC genotypes,the risks of grade 2 or
above neutropenia and leukopenia in the patients carrying CC genotype decreased significantly (P < 0.05). For rs5751901 locus,
compared with that in the patients carrying TT + CC genotypes,the risk of grade 2 or above neutropenia in the patients carrying TC
genotype increased significantly (P < 0.05). For 152017869 locus, compared with that in the patients carrying GG genotype and
GG + GC genotypes, the risk of grade 2 or above hemoglobin reduction in the patients carrying CC genotype decreased significantly
(P < 0.05). Conclusion Carrying 1s5751901 CC genotype and 152017869 CC genotype are important factors to decrease the
incidence of hematotoxicity in postoperative patients with breast cancer treated with EC =T chemotherapy.

Key words:y — glutamyl transpeptidase 1 gene;breast cancer;chemotherapy;hematotoxicity ; gene polymorphism
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AR R0 (LA A5 ALY 7 5 | Ak 8 T s 7 o A G
WF 78 F B, 384G PR R ik yr Bk E 2 RN 22
—LRIH BB IR 25 P (SNP) J& e B UL Y st f4 2%
A SR B IR 1(GCT) B T A 225 L
AR, GCT M H 434 T 8 MR L 1, E I B AR
GO UM BRI AN R £, GCT X T4 R bl N
AW H R (GSH) A B & e i FS s 2 e B GSHAE
FUEALT, BE A O PR A i e s AR A N
T, GGT RS B A1 804k S 7 RE 11 400 it %) 338 A A 7~
FE iR A0 f i AR Ko AR R E A A GeT £
T e g v Rk S L (R UE T R A0 R G B IR
Wi 1 H 2 B AT T 25 AU 5 -6 FE 3T L AR I A I I
JHie - 88 S A2 e 500 (EC - T) 7 R IG IR 12 % 1)
LRI A 5 B B )Y 1) — 2 & E R 25 iR L
24 AN R RN, b A A R PR M 2 R
KN, 280 A AR s /D | A 4 B s | i 2
AR A B AR TR U A St S ) e 1 28 i R
BALRT I AR ST R T FLIRE B GeTT 3
SNP 5 AR5 EC - TARIT I 2 MW 5 48 5 P i A ¢
V£, DU A LR 8 AR S5 A B8 38 IOV 7 M 10 0 4
Z7% RGBT .

1 #REFE

1.1 —fE&EN

AFRAE AR > 18 % H 3ACLL N 3 I8 TCFLIRIE R
§ 5 B FARIBIT , ARG R B A 512 R R 2 T LR
S, 20 1A AT kL s SE AR F A ME4 (ECOG)
P4y <2437, RER(KPS) PE43 > 75 43 5 407 B 45 Tl IR
FeAr AR (MLLE T = 80 g/ L, HANMEIH4 > 1.5 x
10° / L, /%L = 100 x 10° / L, N %2 FR B L 55 R il
KITABRAILFE R/ M UEF 9 A B S W R
B 1. 54% , LEFE R % > 60 mL / min, .0 HL B 78 O IF
W) s AREEZ EC - TR ALY .

HEBRARE : 8 H B0 vty 5 B w5 I At X 1 e
BFUME , BLREA A LT RCA YT S 5 ) SR T
5 4 A 300 R LA 5 XA I g b SOUR 25 9 B i
F G o At ™ E g, LS ™ EME PR | R R
JE, 64 H N B0 5 v, DL U U A B 4

g 91 5 BF i A A N T 4 4 R feE B FL IR A1 B
2021 4E 1 A E 12 A2 EC - TALIF H EALIEARE
FBE 60 B AMFIE T R R B R 2R P2 B I, R
HAEMERE .

1.2 ERENFRSE

KR FE AN R # K 2 mL, SR Ezup A2 1M
P2 DNA $RR A & (A TAE TR < B > ARRA
Al AR AR T AW 2N w)) BEEUDNA ™A 44215075 & vd B
PN, = WE - 20 CHKAE DR B rs5751901 Al
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rs2017869 Wi~ SNP i 5., L) rs5751901 L5149 5" -
ACCATAGGCAGAGTAAGGACCTG - 3’ il F i 51 ¥
5" = AGCAGCCAAGGAAGGCCAA - 3,1s2017869 I 1if
51¥15" — GATGGCAGTTCGGGATGTCATGC — 3" Fl R iiff
S1M15" — ACACCAGGAAGGCTGTGCAAAC - 3" 4T
A EEE A N (PCR) , H H A A BERK FEE Y4 201 bp, X
IV 44 2 H 10 x Buffer 5 pL (& MgCl,) , ANTP 5.0 pL
(10 mmol / L), E T35 445 2.5 wL(10 pmol / L), Taq
DNA B4 1.0 pL(5 U/ wL) , DNARHZ9. 0 wL, S
A 94 CHIZAE P 5 min; 94 CAE1E 30 s, 60 CiB &
30 5,72 CHEAH130 5,32 M FF ;72 °C 5 min 28 11 ) o

HUPCR 734 774 5 wL, Jil 1 pL Loading Buffer i
B EET 2. 0% B NRHEEERE h A T /K SRk (R 80V,
A 18] 40 min) DNA Marker A8 3 & AR 1 o WEZEFE 201 bp
Qb A& H At A7 B A JC T 45445 B A PCR 744 A
1 K PCR 7= 9 47 3 R e (A T A= 908 ) o e
PSR
1.3 EC-THERLFAZR

PIL21 d R LA R 5 1 ~ 448, 8 1 KT i
SRR 22 22 b A (LU A AR 200 b AT RS ) [ 2
F H20123260, HLA% N 5 3 10 mg) 90 mg / m? Fl{E: 5 ]
Il T i (1L VG S 2 24 B 1 A B 2 ), [ 2
H14023686 , Hlk& 45 32 200 mg) 600 mg / m?; 45 5 ~ 84
JAMA S | RIS TR 225, 46 2 Va3 v 5
W VLT3 Fify 15 24 e A B ), 16 24 M- H20020543
FUAS R 55 20 mg) 75 mg / m?; SO AZ R ST (3 T
2l SE A BRZAS R B 25 ME 5 H20053001 , KILAS Sk 4 52
30 mg) 175 mg / m?; s F S HE B (B A S A8, L
I FE 3 = 25 ey A FR A R, [ 24515 H20183378 , L%
3 100 mg) 260 mg / m?; LS S A2 BERR B (R
LRI 2547 BR 2N 7], [ 24 - H20030357 , Bk Sk 4
%30 mg) 135 ~ 175 mg / m?,
1.4 &ERgE

W g BB N 1 2 R (L35 AR 8 1R T dR
B < BMI > AN A8 S WM s 505 5 4 ) Rl R ¢
ABHCELFE TNM 203 e iE Bl bk EL 25 56 RS 00 Ay Jr
FAF) IO B I LR R A3 A AR Ao AR v A% I
AR SRR Ry S 1 R NS K R R A A = B
A AN Bk D) & A B I AR A A T A 2 4
(WHO) I 25 W a1 43 HARUEST o
1.5 SFitFAE

K FH SPSS 19. 0 Ge =25 AT AT = R LA X + 5
FR AT ORI T RUROR LR (%) FoR AT R L LU
AU A P A I B0 TIE 4% SNP 3[R B2 75 45 4 Hardy —
Weinberg - ; LA x® K 56 b 358 45 5 R 78 5 A8 )z o 1]
B &7 5 LA Logistic [H1H 4387 HUAE L (OR) B 95% ‘&%
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El‘Eﬂ(Cl)%%kT‘*HXTfLBﬁ‘WLJE@EEE%KMJXL@% 1,4
BT 2% 65 2 28 N4l B 2 28 B B AU XU ) o P < 0. 05
ZRAGATFE L

2 #R

2.1 GGTI SNP £RHEE 5%

GGT1 rs5751901 o7 f5 At 2 F 25 457 ZE A (CL, T)
F3FRIEP R (TT AL TC L CC Y ), rs2017869 fi7 5 AL
K H 2 Fh AR BE R (C, G) At 3 Fh LRI AL (GG AL GC 1Y
CCHY) , DAY 73 A D3R 1 [ FE PRI A = i BRI i S 88/
OZEE A B8 + S50 36 Y B0, Hoh gl R f A

Sy Fe /N LR | 74 Hardy — Weinberg ~F- £
TEHE(P > 0.05) o R IIFEAK [ 7] — & 78R 8 AL BEA
HATREARRSRE

F1 GGTI SNPEREE 57
Tab.1 Distribution of genotypes of GGTI gene with SNP

NPAA ﬁeﬁr @e%r RAEE 2E% H Hardijeinberg
AR AR ARRE [41(%)] BiEPIE
185751901 T C 0.375 T 26(43.33) 0. 160
¢ 23(38.33)
cC 1(18.33)
152017869 G C 0. 383 GG 25(41.67) 0.230
GC  24(40.00)
CC o 11(18.33)
2.2 GGTI SNP 5#4 5 EREERNEXE

BB N B e R o v s R N = 1 T a1
CLER D i N D B BB B 431 (71. 67%)
48 11(80. 00% ) .34 151](56. 67%) .81 (13. 33%) .

Logistic [0 543 #7145 5 W 7R, X T rs5751901 i/ 15
5TTHR! + TC R AL, CC ﬂ%%‘tﬂﬂzéﬁﬁbu:tlﬂ
A7 241 6 ek 20 7 XU f ZE BRI (P < 0..05) 5 5 TT %+
CC RY B3 L dss, TC 7R £8 35 H 30 2 % J DA P 44
ﬁ/"ﬂﬁﬂﬁﬁﬁ%ﬂ%@ <0.05),[HZL4# BMIH £

SHENERIEFEZ R LG 2#E X (P>0.05)
J”ﬁ% 2,

X F rs5751901 1 15, 5 TT #Y + TC Y 5B & Lo %,

C YB3 B2 90 5 DAL P 20 o/ %) RS S8 38 R A1
<P< 0.05) . L% 3,

X F 152017869 v 5, 5 GG BT GG B + GC AL i
R, CCHY RS W B 2 R R VA b M 21 2 A2 1 KL
B ik FEAIR (P < 0. 05) o B L3R 4 P A5 5 1l /M s 2>
JUE R TG i S A O PR LR S
3 it

GGT REXG AN A1 i GSH /K fift J 43 &R 2K e & R
FUH 2R , £ 240 A [0SR & FE R, GGT / GSH R 4
i Ft 48 Ak I 6 28 4 1) B B 4 R 408 L GG T L 4B Ak A
P SR AL D fi (B A] R AE 7 V-1, Y 40 M GOT i ek 57

%2 GGTI SNP 5 st f 2 p el /D PR B A2 EE B9 4B 2 M

Tab.2 Correlation between SNP of GGT1 and severity of neutropenia

ABE on OROSHC) — PE REOR%S4CI i
(#)  (#) Pl
w1900 T 60 1.0
J( S0 LON.ISLALS) 0910 0.965(0.23,3.86)  0.959
(e 65 0.2500.05,1.107) 0.0 0.207(0.042,1.00)  0.051
TMERTCE +(C2 LT200.555,5.335) 0.7 1.495(0.465,4.805)  0.500
T +TCHR (0 0.041(0.062,0.98) 0041 0.245(0.061,0.97)  0.046
T8 +CCHRTCE 4.08(1.017,16.186)  0.047 3.849(0.954,15.526) 0,058
w0IBH (6 § 1 Lo
6cH 420 D2010.484,10.092) 0.306 2. 160(0.466,10.008) 035
ocH S6 0.800.168,427) 085 0.7090.143741)  0.685
OGERCCH +0CH 1359(0.438,4.216)  0.595 1300.43,413) 0.6}
068 +6CHKCCH 0.389(0.101,L507) 0172 0.356(0.089,1.423) 0144
068 +CCARGCH 2.826(0.793,10.070) 0,109 2.844(0.795,10.173)  0.108

&3 GGTISNP5BHMA D =ERERHEXE
Tab.3 Correlation between SNP of GGT1 and severity of leukopenia

AR o OROSHCH) P REOR95%CI)
(H)(#)
w00 114 $n L
[ 30 230609198 0.219 0.993(0.189,5.208) 0.9%
o 56 056(0.132,2.418) 0441 0.149(0.026,0.863) 0034
TMERTCH +(0H 0.5900.157,2.200) 0457 0.48200.121,1.929) 0,303
4+ 1085008 0.20000.048,0.837) 0,028 0.119(0.016,0.879) ~ 0.057
T4+ (CERTCE 3889(0.768,19.685) 0,101 5.285(0. 634,44.034) 0,124
NI 66 619 100
60% 320 D.200(0.484,10.092) 0.306 2. 160(0.466,10.008) 0325
o 38 0.8420168,4.0) 0835 0.7090.134,3.741) 0,685
(6FK60H + 008 LS60.428,5.440) 0514 1.435(0.397,5.194) 0.5
067 +6eAkCCE 0.60000.132,2.719) 0,508 0.51000.107,2.426)  0.397
067 +CogCe 2.333(0.561,9.708) 024 2.392(0.566,10.105) 0,236

AALE IR T e T PR A E R T RE R S R 3,
fﬁ’fﬂt?ﬁ‘f&tﬁﬂbﬂwﬂﬂ%ﬂ%%%@Eﬁ%ﬂtr‘iﬁuﬁ
A,IES 50 5/ 08 TS R R AR LA R 7 A
25 EFUIRE T, GOT B ih Mk 5 HUS A B K &K (M
RZRIAYE MR L5558 ) B35 456, GGT BA M 1Y 7L IR
S O TS B 6 T R R M B M L R 1RTT
I 0L 5 GGT K5 BAR Ay 5 4 B IR A= A7 % i 35 A1
Kel10] BF5E 0 L% GCT /K32 FREE N & Fls AL [N &
XUE 5, B 1R 61901 4 5L K 20 S BRI 5%
(GWAS) EAEAFFPREIESE T GGTI SNP 5 [fiL i GGT
FEIR K- [6] i FH 61, SNP 23 52 1 GGT 78 41 23 1 1ML 15
SR G 2 S L Ul e N o o I i g
&‘&%[11—12 o
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X4 GGTISNPEMIAFERRDERENEXNE
Tab.4 Correlation between SNP of GGT1 and severity of

hemoglobin reduction

A% M
P& AR W OR(93%C1) PE REOROMC)  HEPH
w5100 T4 9 17 1.000
CH 013 0.688(0.217,2.183)  0.520 1.02000.283,3.672)  0.975
e T4 0.3030.070,1.316) 0111 0.359(0.0%4,1.752)  0.975
TTERTCA + (0% 0.529(0.185,1.514)  0.236  0.723(0.228,2.296)  0.582
M +TCHRC0H 0.362(0.093,1.405) 0142 0.336(0.083,1.522)  0.164
T2 +CCARCH 0.990(0.347,2.831)  0.986 1.439(0.449,4.610)  0.540
s2017869 GG § 17 100
oot 100 14 0.6590.205,2.119) 0.48 0.33200.079,1.398)  0.133
(c# § 3 0.176(0.057,0.849)  0.030 0.118(0.019,0.735)  0.022
CORRGCA +CCH 0.444(0.152,1.296)  0.138 0.240(0.062,0.927)  0.038
CoA+00RRCCH 208(0.051,0.927)  0.0390.189(0.042,0.851)  0.030
OO +CCHLGCH 1.120(0.394,3.183) 0832 0.749(0.227,2.466)  0.634

&5 GGTI SNP 5 /MR D =B T2 ERIHE X
Tab.5 Correlation between SNP of GGTI and severity of

thrombocytopenia
, Q4 M ) RE
P& AR ) OR(93%C1) PE - BEOR95%CI)

(#) (#) i

w5100 T8 oo 100
J B 5 3.33300.57,19 0178 3.150(0.496,19.987)  0.24
(i 01 1.20000.097,14 0887 1.236(0.00,16.905)  0.874
TMRTCE +CCH D5T10.474,13.945) - 0.274 2.537(0.418,15.388) 0,311
TTE+TCHRCCH 0.600(0.066,5.447) 0650 0.588(0.062,5.600) 0.6
T4+ AR TCH 148(0.674,14.700)  0.145 2.929(0.595,14.421)  0.186

K078 G6H 4 1000
e 202 04700.079,2.886)  0.420 0.459(0.065,3.234)  0.459
e 92 L16700.180,7.557)  0.872 1.188(0.167,8.444)  0.863
GoRRGCH +CCH 0.677(0.152,3.03) 0609 0.687(0.136,3.482)  0.651
CoA+GoRCCH 1.593(0.276,9.203)  0.603 1.630(0.267,10.177) 0.5

( ) (

GoE+CCARCCE 0.455(0.084,2.469) 0361 0.43200.070,2.655)  0.365

H T, % T GGT1 SNP {78 £ 5 HP 1E 1s5751901 ,
152017869, 18135987 iX 3 /M7 1, . KHRUNIN 51372 B
BT R E TR T 6OT1 525 RN R,
AR 32 AT A 8], #6445 rs5751901 TT Y
S T RS A ks B E B A LRI R b
S GGT1 SNP AU 7 R AP RIS JEC - T
J7 5 R F LR R 5 H AT O 58, LT A 9 v 7
52 W R, R 25 ) R 4 24 ) B RN EC - T
FYAS B R N AIE 98 $ 4 T 5 Bl - s AR B gE b, R AL
VS AR {0 SR 1| R i s Rl Ve O Al = 1
VD 2T AR D R N 2L < Logistic 5154341 ik
7 PR 20 Y/ 40 e 2D T 5 15751901 47
S, LT s> 55 rs2017869 135 4 5%, I/
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B> 5 W 57 5 AT REJC G o %5717 rs2017869 CC BUXS
TFHNMIEA G B E L EC - TALI7 5 B i 21 8
DR R AP R R 5 155751901 CC AL 18 2 Ak y7 )5
SE SR e p ik | R A LS R A (S D ol S (A

rs5751901 TC YA B3 Ay I H B ok 20 i i/ 1

JRUBS: TEALG o PRt , % T #54 1s5751901 TT B + TC 24 i

ST ETRR AR IR AT X MRS AR 2K R4

I 3t A R 2 U1 MR R, ) 3R 4 v MR i

Il 2D R0 A L DR 20 3 B o MELZER 45160 58 BE

155751901 (14 CC R 55 1fiL 3 GGT 7K -4 5 , A4~ 20 L 4

R AL S S0, 20 P PRIEZESE LSS T GCTT SNP 5

M35 GGT 7K -] 1Y AH S o ARG A 58 4598 ] gk — 20

HEVS , M GGT /K -1 %\%‘thﬂsr“ 4T“EP Hﬁlﬂ

JHE0 D20 0 2l 2 8 XU A )N 3k — AR BA 25 T8 A B

L SRR T R M N mTvAE‘JxE,EC - Tﬂ:fﬁ%@ﬂﬂ

TG H B RORE A 51 A0 I RE PR A ok ™ TR

— Y SNP AL 0 HZ e vl GEAT IR , sliA7 A A B / B9

PERYZER, M T REEA #E— 2L BIE

25 LT, FUIREE AR IS EC - TALYT IR GGT1 SNP

FIALS? IR RE AT AE—E A, GGTT SNP AE I 3 75

A 8 TR AU L U0 T BAT W TE A5 TP Y

BFARYT R RIS KA AR AR, T RE S REAS B

INE G, R — 2P REEAR G XS RS R TUESE , JF

PE— AL A 40K P48 78 GGT1 SNP X GGT 2 14 ) R Y

SR B AL

S 3L Hk
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