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FE: BN HKiTE2 RSB ET (MR T)IREEENAR 28RS RRABMMXE . FiE SLARERK2018F1AZ12A
B R MBI TG B 06 4], R A R 4 B R AT B B AT BT ) T (MALDI - TOF - MS) 2L B 4 A i 46 ml CYP3A4
(152242480 C > T) .CYP2C8(rs10509681 T > C) . CYP2C8 (111572080 C > A) .CYP8B1(rs735320 C > T) |, = B B2 i 3F 2 &4 215 4K
(ABC)G1(rs1541290 G > A) \ABCC3(rs1051640 A > G) .SLC22A14(rs4679028 G > A) . £ # £ % B F (USF)1(1s2516839 C > T) .USF1
(rs3737787 G > A) .GSTM3(rs7483 C>T)I0O AL R M $ Al K EFBBEURREEE , F oW RREEE LR % AMagmE,
R CYP2C8(rs11572080 C > A) .CYP8B1(rs735320 C > T) .CYP2C8(rs10509681 T > C)3 N B AL AT T, AF AR ; LA %K
AREG T AERBYALE I AR B USF1(rs3737787 G > A) A= GSTM3 (157483 C > T) A B 1, 4 3 4 4 Hardy — Weinberg i 4% -F
B AE(P>0.05)  ABCG1(rs1541290 G > A) 89 KA 2 S 4T F ,AA B EH LA 3~4 P B mIemR J BE A 59.26%, 2%
Z T GA 2469 29.09%(P < 0.05) ; USF1 (152516839 C>T) ey A H $ S5 P , TT R EH KX A 3~4 B2 Z QR MEH 0,45
R EALT CC A Afe CT B 19.15% F2 39.02% (P < 0.05) ;5 CT R4 , TT R & F A A 3~4 R P mpm Vs A
12.50%, % Z4&TF CT A #9 48. 78%(P < 0.05) . 451 ABCG1 A= USF1 #95 F % AWM 5 540 R R R T LA A8 A M,

KW LA, AR T S EHERCL EHEHFZRT LARSEM  HRF R MR

& 4> 25 : R969.3;R979.1 XERFRERAD A XEHRS 1006 — 4931(2022)07 - 0038 — 04
Correlation Between ABCG1 and USF1 Gene Polymorphisms and Adverse Reactions of

Paclitaxel in Tumor Patients
LI Chao',LI Anna',ZHANG Tongtong',LI Wei’,XU Zhiling' , MENG Jun'

(1. National Cancer Center + National Clinical Research Center for Cancer - Cancer Hospital & Shenzhen Hospital , Chinese Academy of Medical
Sctences and Peking Union Medical College ,Shenzhen ,Guangdong,China 518116; 2. The Third People's Hospital of Shenzhen ,Shenzhen,Guangdong,
China 518112)

Abstract: Objective To investigate the correlation between gene polymorphisms and adverse reactions in tumor patients treated
with paclitaxel chemotherapy. Methods A total of 96 tumor patients treated with paclitaxel chemotherapy in the hospital from
January to December 2018 were selected. The polymorphisms at ten genes such as CYP3A4 (152242480 C > T) , CYP2C8
(rs10509681 T > C),CYP2C8(rs11572080 C > A), CYP8B1(1s735320 C > T), adenosine triphosphate — binding cassette transporter
(ABC) G1 (rs1541290 G > A), ABCC3 (1rs1051640 A > G),SLC22A14 (rs4679028 G > A) , upstream transcription factor (USF) 1
(rs2516839 C >T) USF1(xs3737787 G > A) .GSTM3(1s7483 C > T)were tested by matrix — assisted laser desorption / ionization time —
of — flight mass spectrometry (MALDI — TOF — MS). The adverse reactions of paclitaxel were collected and the correlation between
adverse reactions and gene polymorphisms was analyzed. Results Three genes such as CYP2C8 (rs11572080 C > A), CYP8B1
(rs735320 C > T) and CYP2C8 (1s10509681 T > C) were wild — type without mutation and there were three genotypings in the
other seven genes with mutation. Except for USFI (1s3737787 G > A) gene and GSTM3 (rs7483 C >T) gene, the rest were in
accordance with Hardy — Weinberg’s law of genetic balance (P > 0.035). In the gene polymorphism analysis of ABCG1 (rs1541290
G > A),the probability of grade 3 — 4 neutropenia in type AA patients was 59.26%,which was significantly higher than 29.09% of
type GA (P < 0.05). In the gene polymorphism analysis of USFI (rs2516839 C > T),the probability of grade 3 — 4 decreased
hemoglobin in type TT patients was O, which was significantly lower than 19.15% of type CC patients and 39.02% of type CT
patients(P < 0.05). Compared with type CT,the probability of grade 3 — 4 neutropenia in type TT patients was 12.50%,which was
significantly lower than 48.78% of type CT (P < 0.05). Conclusion The gene polymorphisms of ABCG1 and USF1 may have

correlation with the adverse reactions of paclitaxel.
Key words: paclitaxel ; adenosine triphosphate — binding cassette transporter G1;upstream transcription factor 1;gene polymorphism;

adverse drug reaction;correlation
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EAZEE R NLL TR A h o s 4R R i R AR =
IRl A A A W, B AR U AR 1 RN A R B 1Y
T B 1 IR AR 25 Bl A5 S, 490 ) e g A ) A 2
5324 I fik e A MO T, AT A 280 BEL Lk e 2 e
SRl R AR 25, B )12 TR T B0 SR FLIR
S E AR /NI R AR -4 A i R 25 ) A
o, AR B VR YT B AE RE RV T R AR, L2
ANEL N (ADR) 3= 22 804 v 2wt G U iy L
Wi I RE R AR R R EE s R D o HAF
PERER AR 22 57270, 0] e 5 25 W A il RN i 1R iy i
R Z2 A8 PEAR G HRTIAY S A2 B i AR R A LB 2
THZ R (OATP) 1B1/ 3 K¢ 1ML 7 1 4 Hh 1) 45 42 s 4 B
HEN AR AL, 200 B Y 58 82 B 2ok 20 B £5 3R (CYP)
3A4/ SHERACET N 3 - P - BRI LB, 4k W bk
CYP2C8 {5l 60 — 37 = P — RS KL L A2 M ; Bl 3l 1t
CYP2CS8 il S AR A 6a — 2 ILEAZHE, FEH CYP3A4 /5
IR 60 — 37 — P — BRI R A B R AR
WY W T SRR IR 4SS & B R (ABC) s
F iz ZYMLAL , FE S HEE, D353 i PRIBCHE
T, — B3 22 M FF A6 A PR (] SR B o A 6 SR Qi
fiti 4 CYP3A4, CYP2C8, CYP3AS5 45, L) J2 24 Wy iz fk
ABCB1,ABCC1,ABCC2,ABCG2 K £ 24T 25/ B 1,
P — BEAR (AR I R 2 M 2 5 | S S5 A2 By T 50RT ADR A
R EERZEL - YR MK E Y, T
IR ARl RN 24 ) A AR R TR 22 25 v AN e S8 A i
FERAZBE ADR M2 S LR SO L, AR 5 S DU
T DV B SERIL 220 T (TRIFRALTT ) T 58 11 96 191
HE N 230 RIS ADR, i i 28 S
ADR BYARCHE , R il T S8 A2 B 00 S A T 25 7 SR 4 it
Bl s BB IR
1 #ZRERHE
1.1 —@&ER

YA « 25 21 0055 B2 8 AN M 24 012 5 5 D3 F1 il
ViR e AR TT 7 B S AT SRS I E R )
AE VO INRBIE R, ST AR A M i 12 J8] A9 7 22 3R
PR B PR A B B 251t

HEBRBRAE ™ 8 BRI PR 5 4 O S0 SRR L0 5 1
HIAAAE TR A9 ADR.

9o 191 35 % 5 4 AL < 3 v [ S A 2 e A B R
2 2 [ i 15 B TR D1 B2 5 2018 4F 1 28 12 J Witi g e
Je FB 3 o6 1], H R LRI 1 461, B S8 9], it 32491,
IR S5 TP LA R 56 2 5 U 32401, 4 64191
1.2 BIT A RS ADR FlEitrA

SE DARIT 7 R R A + RE0 AR, AL RE
[ 25 25 ) B4 150 ~ 175 mg / m?, HE2E 3 h # Ik 1 45

2y, B 21 AN 1R ADR B9PRAL 2 B O AR B NE
FH P FRIE 4. OB (CTCAE 4.0) .
1.3 ERA&N

HBFALIT R HCN I 2 mL, EDTA - 2Na B 8E, %
FH A58 & (78 Qiagen 24 7] AW A5 HEE DNA R I3
T B O B A TR ] BT % (MALDI - TOF - MS)
FHe [RI 43 Ry RGN HE [N 2 25k o 1 g, 64T TOF - MS 938
R4 HEBE B (PCR) L PCR MR &R M 5 plL, 045
DNA #4Z 5 ~ 50 ng, dNTPs 200 wmol / L, 10 x PCR £& i
W 0.5 wL, AR FLZ EIE R #5192 wL(5
25 1246} 200 nmol / L) , #4i3 5 Taq B 1 U, PCR
B 480,94 CHIZZ1E 5 min, 3% 94 °C .30 5,60 °C.30 s,
72 °C .30 s HHFR 40 Y%, 72 CHEAH 5 min . FE {7 1y 21 4k
J&i L A 384 FLAS I ES B (SpectroCHIP) , 2% F MALDI -
TOF MSAHEAT 74T .
1.4 SitFEsE

K HISPSS 19. 0 e i 54453 # o B PR Y 43 A st
A BE ARG B8 FH Hardy — Weinberg 15t A% - K6 56 ;
AN TRIASE i ) B R A8 53 A B HE 55 g kT 7 ADR AR (%)
ZR AT KK Y Fisher's exact test K356 . P < 0. 05 A 2
SAGIEE L
2 #£R
2.1 BEESHER

PEPITFREMLL T 101345 :CYP3A4(rs2242480 C > T)
ABCG1(rs1541290 G > A) .CYP2C8(rs11572080 C > A) ,
ABCC3(rs1051640 A > G) \SLC22A14(rs4679028 G > A)
CYP8B1 (15735320 C > T) . GSTM3 (157483 C > T) .
CYP2C8(rs10509681 T > C) , LA K F-1i#s s K+ (USF) 1
(rs2516839 C > T) . USF1(xs3737787 G > A) ., CYP2C8
(rs11572080 C > A) .CYP8B1(rs735320 C > T) .CYP2C8
(1510509681 T > C) FE PR ¥y oK e A: 98 748,y By AR AL B
USF1(rs3737787 G > A) Fll GSTM3 (157483 C > T) J& A
S, HAIIE Hardy — Weinberg BHEFEHER(P > 0. 05).
FERI oA PO L3 1,
2.2 BEESHMELEME ADRKXR

ABCG1(rs1541290 G > A) : GG A (GA 7 AA AU &
R 3 ~ A G b VR A IR A 853 50 R 42. 86%
(6/14),29.09%(16/55),59.26% (16 / 27) , 4 7] £ 5+
BEP<0.05) .5 CAM L AARIBRE R E3~ 49
rh R 20 B DD AR R 2 T (P < 0..05) S TEILER 2,

USF1(rs2516839 C > T):CCH! .CTHY TT AU & &
A= 3 ~ A G AR P PR 5300 R 19, 15%(9 1 47) |
39.02%(16/41).0(0/8) 4l [E] A2 57 B 3% (P <0.05);
CCHY CTHY TT R H KA 3 ~ 4 G MR 4 ik /D 11
HE 2 43 %I R 27.66% (131 47) | 48.78% (20/ 41)
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x1 EFEBHHRGZE(n=96)
Tab.1 Distribution and frequency of genotype(n =96)

AR SR BEMW) FE(%)
CYP3A4(rs2242480 C > T) CC 47 48. 96
CT 42 43.75
TT 7 7.29
ABCG1(rs1541290 G > A) GG 14 14.58
GA 55 57.29
AA 27 28.12
USF1(rs2516839 C > T) cC 47 48.96
CT 41 42.71
TT 8 8.33
ABCC3(1s1051640 A > G) AA 88 91.67
GA 8 8.33
GG 0 0
SLC22A14(1s4679028 G > A) GG 43 44.79
GA 46 47.92
AA 7 7.29
USF1(rs3737787 G > A) GG 64 66. 67
GA 14 14. 58
AA 18 18.75
GSTM3(rs7483 C > T) cC 2 2.08
CT 52 54.17
T 42 43.75

F2 ABCGI1(rs1541290 G > A)EFE S M5 &2 ADRHIX R
Tab.2 Relationship between ABCG1 (rs1541290 G > A) gene
polymorphism and ADR of paclitaxel

ADR 528 (#])

AREA ADR % #& Mo P
0~2% 3~4%

GG L EGRY 9 5

GA 47 8  5.138 0.077

AA 18 9

GG R Y 12 2

GA 50 5 3.400 0.183

AA 27 0

GG Gmi Y 9 5

GA 41 14 4.239 0.120

AA 14 13

GG PR 8 6

GA 39 16 6.965 0.031

AA 11 16"

E: 5 GAA A ,P < 0.05,

Note: Compared with type GA,*P < 0 05.
12.50%(1/8) A #2557 W2 (P < 0. 05) . 5 CCHIFN
CTRYLAS , TT R KA 3 ~ 4 0121 85 i D R 1)
WERER(P<0.05); 5 CTRIMLAS, TT R E L3~ 4 %%
PR DR D AR BRI (P < 0. 05) TE LK 3,
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%3 USF1(rs2516839 C > T)EE S M5 £412E2 ADRMIX R
Tab.3 Relationship between USF1 (rs2516839 C >T) gene
polymorphism and ADR of paclitaxel

ADR %4 (#])

ARA ADR % #k Y¥ii P
0~2% 3~4%

CC  haFamy 38 9

CT 25 16 13.788 0.001
TT 8 0

CC My 44 3

CT 38 3 0.614 0.735
TT 8 0

CC  amps v 34 13

CT 25 16 2.745 0.254
TT 7 1

CC  PiEmm Y 34 13

CT 21 20 6.274 0.043
TT 7 1

E: 5 CCRLE P < 0.05;5 CTAR b4, 2P < 0.05,
Note: Compared with type CC,"P < 0.05;Compared with type CT,
AP < 0.05.

3 itig

ARG RN T 1043 R Y 2280, Hirp CYP3A4
(rs2242480 C > T) . ABCG1 (rs1541290 G > A) , USF1
(rs2516839 C > T) . ABCC3 (151051640 A > G) .
SLC22A14(rs4679028 G > A) \USF1(rs3737787 G > A) .
GSTM3 (157483 C > T) 7 N3N & £ T R 4E . ABCGI
(151541290 G > A) IR 28 M 11, 5 CA B K,
AA BV S A 3 ~ 4 G ks 20 sk /0 A MR e 2 T
(P <0.05);USF1(1s2516839 C > T) [ 5L [Fl £ 543
Mrep, 5 CCRURI CT BRI &%, TT RS K A 3 ~ 4 4L
WD BRI PP < 0.05) 5 5 CT RS LK,
TT RY 28 KA 3 ~ 4 G Phber 40 A vk 2> ) 48 56 Bk 5
(P <0.05).,

H AT, T 542 B R P9 AT A AH DG g 1 25 Pt i 4k
(IHF 5 B4 B T CYP3A4, CYP2C8, ABCB1, ABCG2,
ABCC1/2,0ATP1B3!!-12) ¢ TFHE5E K ABCG1 KK £
AT 58 A2 P g MR B2 o B4 B 98 AE X 2> ABCG R
ATP 254 & a R R 0L, 24 IR [ B MM ] o)
JHF WO 336 1) 2 3 1) ash R v R AR AT 9T L W 4 AR Y
T S5 R AN A K B RGN ABCG B3 iA
.5 i R B BN R TS A O, 15225388 i i AL 2 45
P 5 il S5 B A AEAE 5G], 1s3788007 7 5 FE P 2 4%
5 EAZ B B Wl w8 A O 15492338 13 55 5 4%
12 W25 J W bl 28 0 VR 8 D AH OC O AR B R 45 SR & B,
ABCG1(rs1541290 G > A) 5 P 22 25 55 v M 20 i ok
D AE G AR H ATIZ A 5L R 22 A X SR A2 AR B B
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RIE A 52 e v AN B, T i — 2D 2R T DI REE 5T

USF it 254 DNA JE 3T E - box BEA T 51 &
B SRRTVE T, USK 1 R 5845 AT - 5 35005 538 B el A2
NI 2 235 Wi IR i | 9 SR8 5 22 i e v g
() J A A eSO YE AR DO R Ak, USF1 6 Hh 1y
PR IR 22 254 (152516839 Fil rs3737787) 5 3k T 442
BEEARST B T7 R 2E 4, DA A B B9 v 7 v 1 Pl
BEYIFHOC H T, 12516839 137 1 e A 2 8 VETE S AZ B
TR RIS 24 261 ] 7y 25 o7 2k PR 0 3 A7 7 W 35 25 57 o AR5
4L I, USF1(rs2516839 C > T) JE R £ 51 5 42 B
M) ADR QIIALZT 88 1 | 20 R Aok 40 A/ AH G | 2
—HFH USF1 (12516839 C > T) £ LB 77 3% M
ADR R EZAEM .

25 L iR ASHIE 5T 45 0] A I RAS AR F 512
A 8 /> ADR #2401t — % Blie S 2% | (2 it 5542 I e g
BE A B AE A — SR BRI I R A i
FAXTEE /N, T X A2 IE ADR i A7 4 0¥, 5 i —25
P RFEA T I UEAMT LS R R BEAT A OCEE A 1y D fig
WFFE, X 2 42 B AR 55 1T A LA e 3 g i — 25
iff 5%
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