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Study on the Correlation between GRIN2B Gene Polymorphism and Han Population with Epilepsy in
South Fujian

LIAN Xia, ZHENG Liqun, QIAN Xiaorong, ZHAO lJiali, FEI Yan(Dept. of Pharmacy, No. 909 Hospital of Joint
Logistics Support Force of PLA & the Affiliated Dongnan Hospital of Xiamen University, Fujian Zhangzhou
363000, China)

ABSTRACT OBJECTIVE: To investigate the correlation between N-methyl-D-aspartate (NMDA ) receptor subunit gene GRIN2B
polymorphism and Han population with epilepsy in south Fujian. METHODS: In retrospective study, 167 healthy people who had
physical examination in the Affiliated Dongnan Hospital of Xiamen University were selected from Jan. 2017 to May 2018 as control
group; 163 epileptic patients who were monitored the blood concentration of sodium valproate were selected as epilepsy group. The
clinical data and peripheral blood of 2 groups were collected. 12 loci of GRIN2B genotype (rs11055514, rs11055515, rs12814951,
rs74816802, rs2160517, rs2193149, rs966664, rs1805476, 151806201, rs1805522, rs3764030, rs1019385) in subjects were
genotyped. Haploview 4.2 software was used to perform linkage disequilibrium (LD) analysis, and Pearson correlation was used to
analyze haplotype. Distribution differences of wild homozygote (AA), mutant heterozygote (Aa) and mutant homozygote (aa)
genotypes at 12 loci of GRIN2B gene between 2 groups were analyzed statistically by using GENO, TREND, DOM and REC.
Logistic regression model was used to analyze the correlation of epilepsy induction among 12 loci of GRIN2B gene. RESULTS:
Totally 12 loci of GRIN2B gene were all in line with Hardy-Weinberg equilibrium in 2 groups (P>0.05). There was an obvious LD
phenomenon between the blockl composed of rs11055514, rs11055515, rs12814951, rs74816802, rs2160517, rs2193149 and
966664 and the block2 composed of rs3764030 and rs1019385 (D’ >0.9, #*>1/3). There was a correlation between CGGACAG
monoploid in blockl and the occurrence of epilepsy (P<<0.05). There was statistical significance in the distribution difference of
rs74816802 and rs2193149 between 2 groups (P<<0.05). The mutation of 152193149 locus may cause epilepsy (addition and effect
of alleles: OR=1.529, 1L95=1.017, P=0.041). CONCLUSIONS: The mutation of GRIN2B gene rs2193149 locus may be one of
the risk factors of epilepsy in Han population from south Fujian.
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GRIN2B KA O 1Y 12 4~ SNP A 45, A4 rs11055514
rs11055515, rs12814951, rs74816802, 1s2160517,
rs2193149 ., rs966664 | rs1805476 , rs1806201 | rs1805522 |
rs3764030.rs1019385., K i Assay Designer 3.1 k{4 if
ot , wAs B Y MR Y K AE A ).
GRIN2BFEN 12 M 5 P9I L3R 1.

F1 GRIN2BEE 124 SNP LK 55

Tab 1 Primer sequence of 12 SNP loci of GRIN2B
gene

SNPAiisf, 14 5145 -3") BRI bp

1055514 [ ACGTTGGATGCTTACCAAGATAGCTAAGGG 97
T ACGTTGGATGGATCTCTCTTTCTATACCTTG
MBI TCTCTTTCTATACCTTGATTGCTAA

1511055515 FflH ACGTTGGATGAAAAACCCCTTGCCCAGTTG 100
T ACGTTGGATGGAAACAGATCCCAACCCAAG
fEfEIY  CCTCTCCAGTCCAAGACTCCT

s12814951 LR ACGTTGGATGGGATGGAAAAGAGCTGCTTC 94
THfE4 ACGTTGGATGTAATTGGCCTAGGAGATGGG
FEMEY  AGGTGAGTTTTGTTCTTGGTCTTA

w4816802  FEIY ACGTTGGATGATCTGGTAAACAGCTGGIGG 107
TiE%  ACGTTGGATGGGTCCATTTATTGGCCCAAA
A CCCOCCAAATGAGATTCATGAAC

12160517 8% ACGTTGGATGGACTTGTCACTGCCTGTAAC 17
THE4  ACGTTGGATGATTATTCCCCTTTGGGAGGC
a2 CCCCTTGTGCTAATTTAAAGCATACT

12193149 i ACGTTGGATGCAACAGGACCACTGTATTTC 106
TS ACGTTGGATGAAAGACAAGGTGGTGACCAG
fEMEIY GGGATGCCACAAATGTGGAAGTAGC

1066664 B4 ACGTTGGATGGTATGATTATACATGCAAG 119
THE  ACGTTGGATGGAAGCTGAATCTCTGCAATG
#EMEY  CATCTCTTTGACTCCTACCCTGAA

151805476 8% ACGTTGGATGAACTGCTACAGAGCAGACAG 114
T ACGTTGGATGTCTTTTCGTACCTCCAGAGC
HEMEI TGCAGCTCATTTCTCTTAAA

151806201 Fil ACGTTGGATGGGATGTTGGAGTGTGTGTTG 119
THE4  ACGTTGGATGAGGGTATCTACAGCTIGCATC
EfEY  CCCGTAATGAACTCCCCCAC

151803522 Ll ACGTTGGATGTTAAACACCAGACCCCAGAG 100
T ACGTTGGATGCTTTTTGTCATGCCAGAGCC
M5 GACCCTCTTTCACCAT

13764030 8% ACGTTGGATGGGAATGCATTTTTCTCACCC 115
THE  ACGTTGGATGATGGTCATTCCCAAAGCGTC
ML GGGCTTGATTCGCGTGT

151019385 il ACGTTGGATGTCACACTCAAAAACGTGCCG 118
T ACGTTGGATGCAGCTTCGTGGGTTTCTCCT
M5 TGTGTGCGAGGTAGGG

2.3 EEHE
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#2 GRIN2B E R 124> SNP {if £ #J Hardy-Weinberg

FEER
Tab 2 Hardy-Weinberg equilibrium of 12 SNP loci of
GRINZB gene
NPl _ ﬁﬁﬁfﬁFr1=163) _ Xffﬁﬁﬁﬁ(nfl(m
WEE  HE P WEE  HilE P

511055514 0.516 0.500 0.748 0485 0.499 0.754
511055515 0.522 0.500 0.636 0497 0.49 1.000
1512814951 0.369 0332 0.228 0.400 0.385 0.84
1574816802 0.500 0.466 0.399 0412 0418 0.853
152160517 0.525 0499 0.632 0.503 0.499 1.000
52193149 0.487 0459 0.493 (.384 0.384 1.000
1960664 0.544 0497 0322 0.500 0.49 1.000
151805476 0.390 0358 0.370 0.385 0.361 0.513
151806201 0.509 0.500 0.875 0485 0.499 0.755
151805522 0.226 0.247 0.328 0.267 0.261 1.000
13764030 0472 0438 0371 0.466 0.451 0.731
151019385 0.535 0495 0420 0.509 0499 0.876
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1 GRIN2BEE 124 SNP il HI LD S 46 R
Fig 1 LD analysis results of 12 SNP loci of GRIN2B
gene

HHEEZG 2020455 31 3

YA 205 % BE 4 42, Block ] H1 A CGGACAG Hi i
T 2% A i 7 X (P<<0.05) , 76 W 3% AR 15 5
(R AAFTEARSCNE . BRI 4 R L3R 3.
x3 BEESIRER
Tab 3 Results of haplotype analysis

RE ik _ RRAE
B e ;

block 1 CGGACAG 0.358 0.260 0.008
TAGGTGA 0.265 0.251 0.685
TATGTGA 0.202 0.255 0.114
CGGGCGG 0.136 0.176 0.164
CGGACGG 0.013 0.033 0.079
TAGGTGG 0.013 0.009 0.610

block 2 T 0.447 0.465 0.634
CA 0.315 0.332 0.653
TA 0.229 0.191 0.234

3.3 HEREZSGITER

TREND . DOM %5 5 5 7R, rs74816802 {37 15, 75 9 41 %
B B L R oA ) 22 S A et 24 L (P<<0.05) ; GE-
NO.,TREND ,DOM %5 % /R, rs2193149 37 5. 76 P 4 3%
T ] R 2 A0 1 22 5 A B2 7 L (P<<0.05) 5 F
A% SNP v s AL B L Ay A i 22 S B2 e W
HZ AR GRIN2B FE[H 12 4 SNP v 55 J PR Bl 43 A7 22 5+
Gita R LR 4,
3.4 Logistic EA3#45R

Giit 45 R WK, GRIN2B 1M 152193149 {37 /5 ADD
T H () OR=1.529,1L.95=1.017, P=0.041, $& /R s2193149
A7 R AR AT e A BUBURAE . GRIN2B £ 1A 12 /)~ SNP
57 35,1 Logistic [R5 B 25 R L2 5.
4 g

NMDA Z R RAEF R 2 R G ) 12 £k HS 5
ZALR I B T TR PR32 1R, NMDA 572 {4 iy FLF7 3
GRIN1,GRIN2A .GRIN2B,GRIN2C,GRIN2D ,GRIN3A ,
GRIN3B 41%& 4 5 DU RARLEA  TIREE NMDA 32 &I Fy
2 /1> GRINT WA 2 4~ GRIN2 W 2 40 %, 5% % 2 4>
GRINT WP EE AT 14 GRIN2 P2 | 14~ GRINS V340 /™,
TE R FL 30 ) K ik GRIN2B 78 2445 24 R 52 1A 38 5 791 235
AL RN F B 24 PR 20 T A7 A NMIDA A2 148 3%
TG, 51 Ca® I L, A0 Ca* A OG5 5 I 2 B i
T, S IC TR o WO ) R A IR A M 22
JC(NMDA HL 3 ) FIA il 4 #h 28 06 [- 2435 T 1R (GABA)
FEL UL ] S 5 TS FEL I 8 SR T 1 S0 TR 2R A e, O T
FIEBAENER A N SRR A 1 — A E 2 e ], A A%
SRR, B WIS R P GRIN2B K[ rs7301328 17 15
JE IR 22 25 1 55 00 4 AR08 1 2B R TR 515 A A 24 S
WG A BRAE A BN P90 28 1 0 4 2R A HEH , GRIN2B
FE IR rs7301328 457 p5 ) GG S5k [R B AT BE & 1A 45 AR S AH ¢
ZISERIRP IR 2 . AL AT UL, A 5T 52 M T S T 2 2 1k
XTI IR 7 A R AMEL, VT R R A
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*4 THEZEE GRIN2BEE 124 SNP i HE F 5

£R5 GRIN2BEF 124 SNP {if £ 1Y Logistic [ I3 447

NHER #R
Tab 4 Distribution difference of 12 SNP loci of Tab 5 Logistic regression analysis results of 12 SNP
GRIN2B gene in 2 groups loci of GRIN2B gene
SNPRIA KRk T, b R4, Je P SNPRTE  WIPHH  WERZE fER KABE O OR 195 U P
511055514 GENO(aa/Aa/AA) 34/80/41 45/79/39 1.388 0.500 11055514 ADD —1.036 0.159 42455 0849 0620 1159 0300
TREND(2aa+Aa/20A+Aa) 148/162 169/157 1.068 0302 DOMDEV 0.568 0.225 6372 1136 0731 1766  0.570
DOM(AA+Aa/a1) 114/41 124/39 0269 0.604 511055515 ADD 0.849 0.159 28.512 1145 0838  1.564  0.396
REC(AA/Aa+aa) 34/121 45/118 1.369 0.242 DOMDEV 0.425 0223 3.632 1.099 0710 1701  0.678
511055515 GENO(aa/Aa/AA) 39/83/37 37/82/46 0924 0.630 1512814951 ADD —1.610 0305 27.865 0612 0337 L1113 0107
TREND(2aa+Aa/2AA+Aa) 161/157 156/174 0.744 0.388 DOMDEV 0.837 0354 5.590 1345 0672 2692 0403
DOM(AA+A/2a) 12231 119/46 0902 034 74816802 ADD 1.426 0192 55162 1316 0902 1919  (0.154
REC(AA/Aa+aa) 39/120 37128 0.199 0.655 DOMDEV 0.741 0.254 8511 1207 0734 1984 0459
512814951 GENO(aa/Aa/AA) 4/58/95 10/66/89 3.086 0214 2160517 ADD 1.274 0.161 62.616 1228 0895  1.684 0203
TREND(2aa+Aa/20A+Aa) 06/248 86/244 2433 0.119 DOMDEV 0.390 0.224 3.031 1091 0703 1.693  0.697
DOM(AA+Aa/aa) 62/95 76/89 1418 0.234 2193149 ADD 2.039 0.208 96.097 1529 1017 2300  0.041
REC(AA/Aatar) 4/153 107155 2387 0122 DOMDEY 0.494 0260 3372 L4 0674 1934 062
74816802 GENO(aa/Aa/AA) 19/79/60 15/68/82 4.553 0.103 966664  ADD —1.519 0.166 83.733 0778 0562 1076 0.129
TREND(2aa+Aa/2AA+Aa) 117/199 98/232 4,003 0.045 DOMDEV 0.825 0.228 13.093 1207 0772 1887 0410
DOM(AA+Aa/aa) 98/60 83/82 4502 0.034 151805476 ADD =0.191 0.288 0.663 0947 0.538  1.665 0.849
REC(AA/Aa+aa) 19/139 15/150 0.738 0.390 DOMDEV 0.195 0.340 0329 1.069 0549 2082 0845
152160517 GENO(aa/Aa/AA) 41/83/34 36/82/45 1.785 0410 151806201 ADD 0.689 0.157 19259 1114 0819 1516 0491
TREND(2aa+Aa/2AA+Aa) 165/151 154/172 1.635 0.201 DOMDEV 0.428 0.223 3.684 1100 0711 L1701 0.669
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