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[ Abstract] Objective To investigate the effect of single nucleotide polymorphisms
of six related genes SLCOIBI, SLC1941, ABCC2, ABCBI, FPGS, and GGH in the pathway
of methotrexate (MTX) action on the adverse effects of myelosuppression caused by MTX in

patients with primary central nervous system lymphoma (PCNSL). Methods DNA samples
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from 121 patients with PCNSL were genotyped by matrix-assisted laser desorption ionization
time-of-flight mass spectrometry. Patient demographics and corresponding clinical information
were obtained from the electronic medical record system. The y* test and multivariate logistic
regression analysis were used to explore the effect of single nucleotide polymorphisms on the
patients' myelosuppression after chemotherapy, respectively. Results In 121 patients with a
total of 508 courses, 186 courses (36.6%) experienced myelosuppressive adverse reactions. Single
factor analysis showed that the single nucleotide polymorphisms of SLCO/B] rs2306283 and
GGH rs2305558 had an effect on the incidence of myelosuppression due to MTX (P<0.05).
Logistic regression analysis showed that the SNP of SLCOI1BI rs2306283 still had an effect on
the incidence of MTX-induced myelosuppression (OR=1.542, 95%CI: 1.040 to 2.287, P=0.031).
Conclusion The GG genotype of SLCO1B] rs2306283 may serve as an independent risk factor

for predicting MTX-induced myelosuppression and provide basis for individualized drug

therapy of MTX.

[Keywords ] Methotrexate; Primary central nervous system lymphoma;

Myelosuppression; Single nucleotide polymorphism; Individualized drug therapy
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Table 1. Clinical features of 121 patients (508 treatment courses) with primary central nervous system

lymphoma before chemotherapy [#(%), x +s1]

B

i B eS8 o (aae322) RVE (myae186) e r
PR A4 T 0.467 0.494
1IEH 424 (83.5) 266 (62.7) 158 (37.3)
S 84 (16.5) 56 (66.7) 28 (33.3)
NGRS 0.423 0.516
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Table 2. Adverse events in 121 patients (508 treatment courses) with primary central nervous system
lymphoma [n, n(%)]
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Table 3. Distribution of 13 single nucleotide polymorphic loci in chromosomes and allele frequencies

P A tafk  whi's A Pof HWE' Mafi(m)" Maf{(h)‘ FEPH X 35

1 SLCOIBI ~ Chr12 12306283  A/G 0.068 A:0.259 A:0.156 AT LA
2 SLCOIBI  Chr12 1s4149056 C/T 0.725 €:0.102 €:0.156 AP T4 L FEAE
3 SLCI9AI ~ Chr21 1s1051266 T/C 0.790 T:0.489 T:0.512 PR B
4 ABCC2  Chr10 rs717620 T/C 0.879 T:0.199 T:0.222 5'UTR

5 ABCBI Chr7  rs1045642 AIG 0.811 A:0.410 A:0.400 VN R EIBERS
6 ABCBI Chr7 1s2032582  G/T/A 0.590 T:0.173 T:0.155 PO B
7 FPGS Chr9 1510106 T/C 0.922 T:0.350 T:0.291 3'UTR

8 FPGS Chr9 1s10987742  T/C 0.990 T:0.301 T:0.221 T

9 FPGS Chr9 rs1544105 C/T 0.777 €:0.350 €:0.322 P 1iF

10 GGH Chr8 rs2736683 A/T 0.275 A:0.086 A:0.156 H&T

11 GGH Chr8 113268472  A/G 0.534 A:0.192 A:0.256 T

12 GGH Chr8 rs13248452  G/A 0.699 G:0.406 G:0.302 W+

13 GGH Chr8  1s2305558 T/C 0.969 T:0.323 T:0.349 H&T

: "Hardy—WeinbergF #i#h 3 ; “ABF R P iz $ AW a9 Foh FALABIRE; HAPMAPHUIE & b 4% B SUR ABEIZ 45 8 W 04 o S 1208 B 3R

F4 12161 (508472 ) PCNSLEFHBARHER S FHEMEH AR REZIMFRRRSH (1 (%) ]
Table 4. Univariate analysis of gene polymorphisms on MTX-induced myelosuppression in 121
patients with PCNSL (508 treatment courses) [n(%)]

NP iy ﬂiﬁiﬁiﬁﬁ#ﬂﬂ%ﬂ (nﬁﬁ=h322) ﬁi%’%%?ﬂlﬂ%ﬂ (nma_=lf6) 7 P
11412 22 11+12 22
SLCOIBI
rs2306283 AIG 149 (46.3) 173 (53.7) 63 (33.9) 123 (66.1) 7.458 0.006
154149056 C/T 63 (19.6) 259 (80.4) 29 (15.6) 157 (844) 1.255 0.263
SLCI1941
rs1051266 T/C 234 (72.7) 88 (27.3) 128 (68.8) 58 (31.2) 0.855 0.355
ABCC2
15717620 T/C 108 (33.5) 214 (66.5) 75 (40.3) 111 (59.7) 2.353 0.125
ABCBI
rs1045642 A/G 217 (67.4) 105 (32.6) 123 (66.1) 63 (33.9) 0.085 0.771
152032582 GIT/A 111 (34.5) 211 (65.5) 58 (31.2) 128 (68.8) 0.575 0.448
FPGS
rs10106 T/C 185 (57.5) 137 (425) 101 (54.3) 85 (45.7) 0.476 0.490
1s10987742 T/C 166 (51.6) 156 (48.4) 85 (45.7) 101 (54.3) 1.616 0.204
rs1544105 C/T 190 (59.0) 132 (41.0) 100 (53.8) 86 (46.2) 1.323 0.250
GGH
152736683 AT 52 (16.1) 270 (83.9) 37 (19.9) 149 (80.1) 1.143 0.285
rs13268472 A/IG 102 (31.7) 220 (68.3) 66 (355) 120 (64.5) 0.772 0.380
1513248452 G/A 203 (63.0) 119 (37.0) 107 (57.5) 79 (42.5) 1.509 0.219
152305558 T/C 149 (46.3) 173 (53.7) 108 (58.1) 78 (41.9) 6.558 0.010

Ee W AR R R FEAR, BARANESWMESEAA; P 11,12, 227 FH1, 2R IEHASNPHKIAEF AR f S MRS
B 2t FEAIANSNPs G/T/AMrs2032582, 11+124 4 H GE 45k B 6 45 A | 22 44U A AR T 515 4 B o4 4 A
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#&5 1215IPCNSLEE (50814772 ) HHEIZHER & A5 X B B H A R K A %2 #Y Logistic[E] Y3 347
Table 5. Logistic regression analysis of gene polymorphisms on MTX myelosuppression
in 121 patients with PCNSL (508 treatment courses)

S B SE Wald 5 OR (95%CI) P
I (%) 7 0.036 0.010 11.942 1.037 (1.016, 1.058) 0.001
P51

e 1.000

5% 0.482 0.207 5.428 1.619 (1.079, 2.427) 0.020
HpARIBFE (g-m™) " -0.075 0.050 2216 0.928 (0.841, 1.024) 0.137
A7 BT IR 75 1EH

SH 1.000

EH 0.616 0.626 0.969 1.851 (0.543, 6.312) 0.325
ASFHTHb T E

SH 1.000

EH 0.578 0.299 3.735 1.783 (0.992, 3.206) 0.053
SLCOIBI 52306283 A/G

AA+AG 1.000

GG 0.433 0.201 4.649 1.542 (1.040, 2.287) 0.031
GGH 152305558 T/C.

TT+TC 1.000

cC -0.275 0.198 1.942 0.759 (0.516, 1.118) 0.163
W -3.126 0.758 16.998 0.044 <0.001
R
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