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[F5ZE) BH 5% GSTPI 1 SLCOIBI KPR 2 25k 5 JL 3 2 bk U0 440 0 1 1o

(ALL) B JLAH AR H) 2 20 ( HD-MTX ) AbF7 5 H BRI SE 3R KR B 0 A4 A 56
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FAEME; 72 h 253 . GSTPI rs1695 AA . SLCOIBI rs4149056 TC :[H A1 5 MTX 1k
I JEAN R R R A HA MM, 2R A58 L (P <0.05) . ROC & atrasi
FW, SLCOIBI rs4149056 TC Fiilll HD-MTX ki 4R (g i £& R i L (4UC) Ky 0.618,
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Effect of GSTP! and SLCOI1BI gene polymorphism on excretion delay and
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[ Abstract] Objective To investigate the correlation and predictive value of GSTPI
and SLCOIB1 gene polymorphism with excretion delay and adverse reactions after high dose
methotrexate (HD-MTX) chemotherapy in children with acute lymphoblastic leukemia (ALL).
Methods 80 children with ALL in Children's Hospital Of Nanjing Medical University from
January 2021 to December 2022 were collected to detect GSTP! (rs1695, rs537387344) and
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SLCOIBI (rs2306283, rs4149056) gene polymorphism by polymerase chain reaction (PCR).
The enzyme-multiplied immunoassay technique (EMIT) was used to measure the plasma
concentration of MTX. At the same time, the adverse reactions in the HD-MTX treatment of
all patients were recorded. The correlation among GSTP! and SLCOIBI gene polymorphism,
excretion delay and adverse reactions of HD-MTX were analyzed by univariate analysis, and the
significant factors were found out. The predictive factors were selected and found out through
multivariate Logistic regression analysis. The receiver operating characteristic (ROC) curve
was drawn to evaluate predictive ability. Results There was a correlation between SLCO1BI
rs4149056 TC genotype and excretion delay. The 72 h plasma concentration, GSTP/ rs1695 AA
and SLCO1B] rs4149056 TC genotype also had correlation with adverse reactions of HD-MTX
chemotherapy, and the difference is statistically significant (P<0.05). The ROC curve analysis
results showed that the area under the curve (AUC) of SLCOIB1 rs4149056 TC genotype as
the predictor for excretion delay of HD-MTX was 0.618, the AUCs of GSTPI rs1695 AA and
SLCOI1B1 rs4149056 TC genotype as predictors for adverse reactions of HD-MTX were 0.623
and 0.729. Conclusion SLCOIBI rs4149056 TC genotype may increase the risk of excretion
delay after HD-MTX chemotherapy. GSTPI rs1695 AA and SLCO1BI rs4149056 TC genotype
may be the risk factors for the adverse reactions of HD-MTX. GSTPI and SLCOIBI gene

polymorphism are of predictive value for excretion delay and adverse reactions of HD-MTX.

[Keywords ] Methotrexate; Gene polymorphism; Excretion delay; Adverse reaction;
Gene polymorphism; Acute lymphoblastic leukemia
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KEEMRILEERE (LUF AR “FkBe” ) ALL &
JL 80 #i. W AFRHE: OBHELLTIVES. Rk
L WG LAY E R A, #1200 ALL;
QFr A )Lt RIS T AL T 58 2 IR
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m’; iR A A A I 25 Wk < 0.1 pmol/L.
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B 1L, SR A543 96 C 148 14 S min,
96 °C 20's, 52 C 30s, 72 C 30s, 1k 35 PMEHE,
72 CHEAH 10 min, HUAFFN PCR ;=4 3 uL, %7
JTBEA 1% BEREFEEER AL, LA 100 mV HL JE HL K
45 min, WUERAA MR e IRRBEER AL 7774 %) PCR
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RIEIBHE AR A B2 7 58 o
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Table 1. Primer sequences of PCR amplification

S SNPZf% 51975 RN (bp )

GSTPI 11695 1E[8: CATCCTTCCACGCACATC 549
S : CTCCACCTCTGGCTACTCC

GSTPI 15537387344 1E[: GGACAGGCAGAATGGAATAGA 326
J2li: GTGGCGAGGAAGGAACAGC

SLCOIBI 1s2306283 1Ef1]: AGATAATGGTGCAAATAAAGGG 399
Sl : GTGTTGTTAATGGGCGAACT

SLCOIBI 14149056 1E[8: CCCAGCCATGAGGAACTAT 654

iE: PCR: J4&B4k X B (polymerase chain reaction )
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2L ROC hZefs ik thiis i my
VRS RS G SCERIRE R i R AZ A
= Logistic ST, SRHZ A BIHE, G E AR
#fE (0, =0.05, ay,=0.1) X} {2 g #1475 | AFIHIER,
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(area under curve, AUC) AL ETRIMZL ST o

2 #R

21 EREFER
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(33.7% ) & ILEFH MTX J5 HPHEIER 5 41 4]
(51.2%) BILAR RN IFHMEE 0%, FEER
WA IEE e F 25 B (31.2%) , B0
23 6 28.7% ) , kAN 17 61 21.2% ),
BB ROV 16 4911 (7.5% ) , REREAR 13 61 (16.0% ) .
2.2 MTXHEMZER K B EZE S

1E 80 ] ALL & JL f, GSTPI. SLCOIBI %
SNP {7 i 5 [K] 284 53 A1 #4 £ & Hardy—Weinnberg 5
V- (P> 0.05) . FLHZR 5341 s SLCOIBI
154149056 TT/TC 5 HEM IR HAFHICHE, rs4149056
TT HEAE IR & A2 %K 25.9%, 154149056 TC FE
HEIR AR K 50%, I 35 W NHE ZER & A RS
(P <0.05) , HAosgm KR m xR st
RN, BARNEE 2,

F2 HD-MTXHEith 3R B F R 45 FR
Table 2. Univariate analysis results of excretion delay of HD-MTX

iSES HEMAER 2] (n=27) HEMEHR 2 (n=53) 2Ll P
Healln (%) ] 0.543 0.461
7 12 23
e 15 20
T (xxs, #) 4.6+ 1.8 52+25 -1.029 0.307
HBE (x+s, cm) 105.8 + 15.6 1104 + 12.3 -1.003 0.319
REEM (X+£s, m*) 0.75 £ 0.35 0.82 + 0.14 -0.707 0.482
hE (x+s, kg) 18.7+7.9 20.1+7.5 -0.589 0.557
fER R (%) ]
e 3 (11.11) 1(1.89) 1.557 0.212
SR 9 (33.33) 21 (39.62) 0.302 0.583
f& 15 (55.56) 31 (58.49) 0.063 0.802
GSTPI (1s1695 )
AA 16 32 0.009 0.923
AG 8 12 0.466 0.495
GG 3 9 0.133 0.716
GSTPI (rs537387344 ) 0.107 0.744
GG 20 41
GC 7 12
SLCOIBI (152306283 )
AA 4 5 0.120 0.729
AG 10 20 0.004 0.951
GG 13 28 0.157 0.692
SLCOIBI (1s4149056 ) 4.549 0.033
TT 14 40
TC 13 13
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23 MIXREARRMNHBEEZDH
72 hill 25 He & . GSTPI rs1695 AA/AG .

SLCOI1BI rs4149056 TT/TC 5 MTX 1LJ7 5 A R
N RERAMCHE (£3) , ZRAGITER
X (P <0.05), GSTPI rs1695 AA %I & JL AR B
N B HE# N 60.4%, SLCOIBI rs4149056 TC %
BILAN R KA FH 793%, BEBIMA R
I A XS o HeAR S e R 3R 4 ) 2 S 3 e e it
HFENX (P>005) .
2.4 %EZELogisticE 34 5ROCH &
241 MTXHEERSHAEAHERAY
ROC# £,

PR & AEHR R AR R/, DL “2.27
T 43 BT 45 M 0 35 1 R 25 SLCOIBI 1s4149-056
TT/TCAERN HAS R, 25640, B& . RS, k%
TR, fE s B 45 AT e HE e R 2 AR AT AR DG
R R A Logistic MIH4MHT, ik SLCOIBI
154149056 TC R EM AR (P < 0.05) , 4
B AN logit(P)=2.137X-1.490 ( X=1 Jg KA

481

R, X=0 FHF KRR ) , OR=7.434, 95%CI
(2.459, 20.386) . LI SLCOIBI rs4149056 TC 1f
b MTX ARS7 J5 HE T AE 3R i T30 R 744 22 ROC fh
2, AUC 1 0.618, REEN 0.5, FeREH 0.755,
HARDLE 1,
242 MTXRREERREZREZ@DEAHHE
ROC ¥ £

DU &4 MTX N R HAR &, DL “2.37
T3 A5 8 72 h Il 25 R B . GSTPI rs1695 AA/
AG. SLCOIBI rs4149056 TT/TC K H A8 &, 45616
W FE . 48 h I 25k B . HEM AER AF AT g 5 MTX 4k
7 Ia BAEA R VAR R ACA Logistic [M1194)
Mr, ki GSTPI rs1695 AA . SLCOIBI rs4149056
TC Jy B EEH R (P <0.05) , [HIHFERAR
H: logit(P)=2.859X-1.685 ( X=1 A I 4F 5, X=0
3R R AR 5F ), OR=11.527, 95%CI ( 3.096,
48.907 ) . 43 W Lk GSTPI rs1695 AA il SLCOIBI
14149056 TC 1E R MTX AL57 J5 /A K 5207 1) i) A
FHIE ROC ik, FARILE 2 Figk 4,

R3 MTXARRMBEERSTER

Table 3. Univariate analysis results of adverse reaction of HD-MTX

- o KEEA R EVE N e »
(n=41) (n=39)
B 4 3 1 0.213 0.644
e 30 18 12 1.471 0.225
& fe 46 20 26 2.617 0.106
24 hif 5% % (mol/L) 46.7919.01 43.5419.36 0.081 0.776
48 hilil 25%¢E (mol/L) 0.851.40 0.420.29 1.880 0.064
72 hifl 5% % (mol/L) 0.250.26 0.100.07 3.484 0.001
HEHERER 27 17 10 2.238 0.135
GSTPI (rs1695)
AA 48 29 19 4.036 0.045
AG 20 14 4.820 0.028
GG 12 6 0.009 0.925
GSTPI (1s537387344 ) 0.019 0.890
GG 61 31 30
GG 19 10 9
SLCOIBI (152306283 )
AA 9 5 4 0.000 1.000
AG 30 14 16 0.404 0.525
GG 41 22 19 0.195 0.659
SLCOIBI (14149056 ) 5.744 0.017
TT 51 18 33
TC 29 23 6
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E1 MTX{LTr feHEitt iR FIROC i ¢
Figure 1.The ROC curves of excretion delay after HD-MTX
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e
B2 MTXARREHROCH# %
Figure 2. The ROC curves of toxic reaction after HD-MTX
F4 BRSNS
Table 4. The predictive effectiveness evaluation
FHE AUC R R EARER IR S ZERIE
SLCOIBITC (1n=80) 0.704 0.561 0.846 0.407 1.0
GSTP144 (n=80) 0.623 0.707 0.538 0.246 1.0
LA # GSTPI (rs1695. 1s537387344) Fll SLCOIBI
3 itig

TE&E L HD-MTX AbS7Hh, 25Uk e — EAE N
S MTX #EPEAE A & A8 bR AN TARY 28 42 1
H/E 0.1 mol/L, 48 h I 25 = 1 mol/L f1 72 h
M 254 = 0.1 mol/L AT AR HEIHAEIR B, 3
HEMAER (R Z AR L, FE AL HE SR
AR Y, ARBEZE X MTX HE i ZE R i 20 %
ST R, HEMER B9 & A S LR L AR
WL B IR RR B RG R AL
EHTCH AR (P> 0.05) o 2FXfisfe A

(1s2306283, 154149056 ) 4 3 [K {7 i 4 B gk £ 7
W5EIE K, GSTPI BN Z 15 MTX HE iE iR
JCHA A e, 525k 30 P X 67 #il L ATCI
1 GSTPI 5 HD-MTX HE i HEIR (14 FH 5 P AF 57 45
W, VEVESE TR 82 ) ALL BB L #EAT AL 3E
AW RE R . SRR SR S L I A AR EE AR A 29
KM Z H 2 135587 &3 SLCOIBI-T521C
(1s41490-56 ) HE A AR AT fff MTX 75 BR AL,
Ramsey %5 " AU & L 521T > C (1s4149056 )
A7 g5 b B A A A5 B PR A AR S R A MTX I B %
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W0, Radike 25 N AU BF 9T 45 B8 R 521T > G
75 S S 2 AR PR NS 1 T R . AR WIS IE
Sl AR B, REARERESERE, Rk
P SLCOIBI (rs4149056) TC & A 1 5 MTX HE
WHAE IR A F EE (P < 0.05) o XA K
SLCOIBI #:HZ 5%t OAT-P1B1, OATPIBI &
FEMEI sz —, - FNIEESMEEY)
ML B AR A 52 . 521T > C (154149056 )
A5 S W HRAG AT OATPIBI $aTRE TR, Wli2h
Witk A AR A R, DT SE IR 244 gt 1>

ENSMIFIE R, 25 e Y B Y 2 28k
JERZ A B LR N 259 801 1 R IE KO R RN [
TREZ—, AR MTX AR (=29)
BN Z PR 45 R s, 72 h L Z5% % . GSTPI
151695 AA/AG 3£ P %1 SLCOIBI 154149056 TT/
TC R B 5 AR W 8 &4 B A, 72 h
I 2598 B 55 AN RSO, i AR OG, $R N R RO Y
KA, AH 72 h XA AR T MTX R A AR 5, A
RN R, HORRURAS B RN B EA
Ko ATH€AF BTSSR o h e e al B LI
GSTPI rs1695 AG+GG L [H 1% % A= H I B P 1)
HESRIE B A GSTPI 11 0.125 1%, X F i fa ik
JL 5, GSTPI 151695 G/C K&K ] /Sy — T 15 [y
B R AR R R . SLCOIBI 154149056
TC PRI L A B B P 0 AU S 35 3 (P
< 0.05) , Radtke %5 "' {\ 2 SLCOIBI rs4149056
TC FE A 25 58 AR T B 215 & HD-MTX J& #4™
EARRER, AR655 05 H—3. XAl
RESZ R Sl SLCOIBI FE R Z2 74514 X F I W 114 JiT i
PRSI, A A EEEM, SLCOIBI %
5 9t OATPIBI R MR INAE A 1, Rl
HD-MTX fby7 1], 254 3= 22 A AL 2ok B
OATPIBI HH|FRH A { H WS i BR % T R,
FH 0 M2 2 60 I [ A S FE B I, AT - 00U 1 B¢
PE & Az R g g 1

A5 £ & #F 5% 45 R R SLCOIBI
rs4149056 TC F& K %) i JL MTX HE ik %E 38 2 1 2%
40, GSTPI1s1695 AA, SLCOIBI rs4149056 TC
JH R RS G S AT e AN RN I R AR oy
Sz ROC thk, $&7~8 SLCOIBI 134149056
TC 3 R 7R X MTX HE M AE 3R Fn AN B0 9 & A
BIEAT — @ 2 Wi B (e, G R X T SLCOIBI
154149056 TC FEPKAY LT HEFTFH], 62 hy i
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— SRR IE
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