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Effect of Single Nucleotide Polymorphism on the Efficacy of Methotrexate in Patients with

- |

Primary Central Nervous System Lymphoma

WU Zhuo' ,WU Han',QIU Xiaoyan' ,WANG Bin',DING Tianling’
(1. Huashan Hospital , Fudan University ,Shanghai,China  200040; 2. Shanghai University of Medicine & Health Sciences,Shanghai,China 201318)
Abstract: Objective To investigate the effect of single nucleotide polymorphisms (SNPs) of 13 loci of 6 genes SLCOIBI,
SLCI19A1,ABCC2,ABCBI1, FPGS and GGH on the efficacy of four cycles of MTX chemotherapy in patients with primary central
nervous system lymphoma (PCNSL). Methods Patients who were newly diagnosed with PCNSL and evaluated by four cycles of
efficacy in Huashan Hospital, Fudan University were selected as the research subjects from January 2017 to July 2021, and the
general data,disease treatment data and laboratory test results were collected. The demographic data and clinical data of 86 patients
with PCNSL were obtained from the clinical electronic medical record system. The patient’s DNA samples were typed by matrix —
assisted laser desorption ionization time of flight mass spectrometry. The effect of SNPs on the efficacy of MTX was analyzed by
Univariate analysis showed that the SNPs of 1rs1045642, rs2032582 and
152305558 had an effect on the efficacy of MTX in patients with PCNSL (P < 0.05 ). Multiple regression analysis showed that
rs1045642 still had an effect on the efficacy of MTX (P < 0.05 ) after including confounding factors such as total dose of MTX,
gender, age, height. Conclusion ABCBI rs1045642 genotype can be used as an independent influencing factor of MTX efficacy. This

X test and multivariate Logistic regression. Results

study provides a basis for clinical individualized dosing of MTX.
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Bt (52021 - 974) , A BAME R
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it} (LDH) . B, sk £ /KP4
1.3 {(miEERERERESSH

JE$ESLCOIBI SLCI19A1 ABCC2 ABCBI % MTX %%
iz R OCHE DR TR ) 6 A I R B SO BHAME A 8, A RS
MTX L N 7E ] A ¢ i FPGS & GGH IR 1y 7 4
Tag SNPs {37 15, o B 2 mL £ 3 MUFE , $2 B DNA L {8 FH 3 it

®1 BEAOZERBSIEKREHE(n = 86)

Tab.1 Demographic data and clinical characteristics of patients

(n = 86)

44 A4
PR [61(%) ] 3 57(66.28)
+ 29(33.72)

(X xs,%) 57.1£15.9
s IEIR kR &S PRk 44(51. 16)
[#1(%)] B A 42(48.84)
TERF 10(11. 63)
A A3 13(15.12)
Ndo bk 26(30.23)

LDH[M(P,,,P,;),U /L] 175(129. 0,408.0)

o B, G [ M(P,g, P,s) ,mg /L]
Bk & a [ M(P,,P,) ,mg/ L]
Ji it 8 M(Py, P,s) ;mmol / L]
JE A i A8 [ M( Py, Pog) ,mmol /1]
MRIA K3 R &[4 (%) ] 69(80. 23)
F Rtk [ #1(%) ] 37(43.02)

1.71(0. 86,3.51)
481(288,15000)
121(100,216)

3.40(1. 10,6.70)
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BA 53 B N 22 BERE R PRAFAE o % 2278 2R H Kol-
mogorov — Smirnov £ 46 , 75 1E A4 I L X +sFER,
T I SEREAS ¢ K 58 5 AR 15 25 40 A5 B LA M (Pas, Prs) 32
N oA R R IR AT )2 R L A TE A A A 1Y %
27 Y {HA T Mann — Whitney U K 56 o 5537 3 PR K FE A
5 % R ] SHEsis 76 28 5 (http: // analysis. bio — x.
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2.2 SNPs 3 MTX X977 #0520
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DA B 4l 45 F 3 5 o7 3 PR AL L 25 SRR 151045642
152032582 . GGH rs2305558 {3 i B FR A IR 2 5 1 5 1

47



HFIRE-.
Pharmacy Articles

&%

China Pharmaceuticals

2025 4F 4 H 20 H 55 34 455 8 1)
Vol. 34, No. 8, April 20,2025

R2 131 SNPsLRAERBENS HRESMER TR
Tab.2 Distribution and allele frequency of 13 SNPs loci on chro-

#=4 861 PCNSL £ h SNPs Xt MTX J7 30 &M & E & 4
#r(n=86)

mosomes Tab.4 Multivariate analysis of the effect of SNPs on the efficacy

Y Rs % Mk ZHER  PA ik of MTX in 86 PCNSL patients (n = 86)

1 GGH 152305558  Chr8 T/C 0.969 RM&F MH B V4 Exp(95%CI)

2 GGH 113248452 Chr8 G/A 0.699 HM4&T P 3 -0.012 0.991  0.989(0. 142,6.863)

3 GGH 1513268472 Chr8  A/G 0.534 W4T 4% 0.131 0.043 1. 140(1. 004,1. 294)

4 GGH 12736683 Chr8 A/T 0.275 A&F i -1.198 0.147  0.302(0.060,1.524)

5 FPGS 151544105 Chr9  C/T 0.777 AW L MTX &7 =& 0.036 0.731 1.036(0. 845,1.271)

6 FPGS 1510987742 Chr9 T/C 0.990 A& F rs1045642 GG -0.234 0.008 0.791(0. 666,0.940)

7 FPGS 110106 Che9 T/C 0.922 3'UTR AA + AG /

8 ABCBI 152032582 Chr7 T/C/A 0.590 SPEFHEAEL rs2032582 0.099 0.229 1. 104(0. 940,1.296)

9 ABCBI 11045642 Chr7 A/G 0.811 #EFRALEL rs2305558 -0.12 0.135 0.887(0.758,1.038)

10 ABCC2 1717620  Chr10 T/C 0.879 5"UTR ‘ CBI r51045642%@ﬁf’ﬁ3y‘7 PCNSL £ # MTX J-'T—%ZE/‘J

11 SLCI9AI 151051266  Chr21 T/C 0.790 7[‘5’:’?%5(??’; ZE_TL?Z”[E‘If%%olﬂﬁﬁl‘,%%Xfﬁ%MTXﬁﬁlﬁ?’ﬁuﬁlo

12 SLCOIBI rs4149056 Chr12 C/T 0.725 HEFHELRE N

13 SLCOIB2 152306283 Chr12 A/G 0.068 SEFHEAEE 3 Wit

&3 13 SNPsX} PCNSL BETRHIMH BRESH[6](%) ]
Tab.3 Univariate analysis of the effect of 13 SNPs on the efficacy
of PCNSL patients [case (%) ]

- 2p4E BN (n=36) AR (n=50) Pl
2+11 22 12+11 22

GGH 152305558 T/C 23(63.89) 13(36.11) 19(38.00) 31(62.00) 0.018
1513248452 G/A 20(55.56) 16(44.44) 34(68.00) 16(32.00) 0.239
1513268472 A/G 12(33.33) 24(66.67) 17(34.00) 33(66.00) 0.949

152736683 A/T 9(25.00) 27(75.00) 8(16.00) 42(84.00) 0.301

FPGS 151544105 C/T 20(55.56) 16(44.44) 33(66.00) 17(34.00) 0.326
310987742 T/C 19(52.78) 17(47.22) 27(54.00) 23(46.00) 0.911

10106 T/C 20(55.56) 16(44.44) 32(64.00) 18(36.00) 0.429

ABCBI 152032582 G/T/A  7(19.44) 29(80.56) 21(42.00) 29(58.00) 0.028
151045642 A/G 32(88.89)  4(11.11) 28(56.00) 22(44.00) 0.001

ABCC2 1717620 T/C 15(41.67) 21(58.33) 20(40.00) 30(60.00) 0.877
SLCI9AL 11051266 T/C 29(80.56)  7(19.44) 36(72.00) 14(28.00) 0.362
SLCOIBI 1s4149056  C/T 6(16.67) 30(83.33) 9(18.00) 41(82.00) 0.872
1523060283 A /G 14(38.89) 22(61.11) 23(46.00) 27(54.00) 0.511

HAHFH MTX R 780 56 (P < 0. 05) JBE L 3 (e, 45
AR DARAI R E AR R “11.12.227 P i 1.2 248 B4
SN PP 25 25 {57 DKL RN v 0230 46 57 BE L5 X6 T 34>
SNPs 1152032582, 11 + 12 N4 G S50 FE [H i) S i 78
22 A EAT A BT S FE PR I B 7Y )

BACTR 2R 4 B 45 B R, 13 4 SNPs W, ABCBI
rs1045642 ,1s2032582 K GGH 12305558 K& [F 8 X MTX
7R S AN, MTX S i e AR v ) 25 IR
X MTX ST IR 500 O R PSS RIA Z R
Logistic [FIFBR 58 & B ABCBI rs1045642 &K A1 A]
FZM PCNSL A MTX TR (L3R 4) , A S5 JE R AR
BB AN HE AT 09 0. 791 £ o P, 40 AB-
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ARG LT MTX A I B% 1) 13 4> SNPs, 45
IR, ABCBI rs1045642 K2 PK 8 AT 7 > 1 MTX AL J7
Je SRS R IS AR AR, A S PRI 1 2 WL 5%
il R T AT o

P — WEEE 1 ABCBI FE K it | o TG0 45 vk L2 248 P
AL A S5 P 2B 400 LA PN B2 A0 B TE PN 1 22 40 i A i
b, BT 25 AR B ZE AL, A R G £ 2Tt 25
P & A5 T EEAEHDO 17 rs1045642(G3435A ) J AB-
CBI T Z W81 SNP 2 — , BRAEWF5E & I, rs 1045642
AA BEPR Y 58 35 F] RE 25 10Tk B T oy o ANAE RS IERS AR
HZ T ABCBI rs1045642 AA JE PR R4 25 16l 78 55
R IE 48 MR B v T CC B A AU A 118 - 19T X 25020
IR BT B 11 IR A0 ) 1) AR R A T AR [R] Y 2
W o X T L B R A BB rs 1045642 AA FE R BRI TE
MTX 48 h Il 25 #ad 1 wmol / LAY HR & i £ L2
AVIVIZE 2 B2 MTX IG5 J5 , 76 24 F148 h MTX i
4R IE(C) > 0.2 pwmol / LAY M A AR B AT 4k ELR i
W, ABCBI rs1045642 AA F R HY i 4 22 1 = CABCBI
151045642 J 7] LSNP, N2l it 8 (1 T 0 2 LR 7
H1) e e I ABCBI 3435 G > A 5,28 7% 18 3 P& AI%
ABCBI mRNA M2 M, BRI mRNA J2 P - BEEE R0k
IR TRIE 12207 55,2878 FT RESZ I P — Ml 2R 9T & Al A
£ L B %) B ] S TR BUR P RE 5 PR AR, 259 58 10 ok
/b AT T o 24 0 e il e il 2

AT, 76 4 32 K MTX VAT I L 38 2 ik 2 40
Ji 5 L9 8 LAY, ABCBI rs1045642 A 2545 5 R 5717 %
A2 ARG SEAEG , 00 O 424 2 L ORI A TR MTX
IR 22 [8) R B 4 B2 ABCBI 151045642 %
MTX B AUC, 4 1 C,. IS0 S350 T PCNSL 58 #1957
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