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Ltkab 3R 69 K /A %, 1312101060 #9515 A B (42=4.852, P=0.029) F= B A (42=4.796, P=0.029) &
FEA%TFEL., FaEAR A ZREEF (OR=7.317 95%CL:0.911-58.779) . 1512966547 4% 4% A
(%2=8.824, P=0.003) A= EA (y2=11.484, P=0.003) HHA LA %itFE L. 1512966547 #9 G RELHF
& SCZ t9 B % (OR=1.537, 95%CI:1.157-2.043) . Fif BA %eit 3 & L4 SNP 2 st LA AT ke
ERRE T, HEF 1512101060 69552 E, HEFRE FEEBIKRES 1512101060 125 A+ FA R K ZAEH.
P BAZHIR S AN R AY IR FFIRT TR ZEARE, 1512101060 5 1512966547 13,
%AW R BN EEGE R AR R, HIEFED T 1512101060 455 A+E R A F T,
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[ Abstract] Objective: To analyze and screen functional single nucleotide polymorphisms related to the
pathogenesis of schizophrenia by bioinformatics methods, and to explore the relationship between functional
susceptibility site polymorphisms and the pathogenesis of schizophrenia and its brain imaging changes. Methods:
Schizophrenia data sets were downloaded from dbgap database and psychiatric genomics alliance. The candidate
genes and gene pathways overlapped in different data sets were analyzed by enrichment analysis. A total of 540
schizophrenic patients and 540 controls were included from January 2016 to January 2020. Genomic DNA was

extracted from the blood of all subjects, and the resting brain MRI data of 40 cases and 40 controls were collected.
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GWAS based on mixed pool was used to select 4 overlapping gene pathways as the research object. 28 single
nucleotides including 4 pathways were genotyped by direct iplex mass spectrometry. Taking the obtained positive
sites as the grouping standard, the case-control subjects with imaging data were divided into different subgroups
according to genotyping, and the differences of brain imaging between different subgroups were studied, To
explore the relationship between positive susceptibility genes and brain imaging changes. Results: the European
and American schizophrenia data set and the mixed pool GWAS analysis of this study found that the abnormalities
of vascular smooth muscle contraction, calcium signaling pathway and cell adhesion molecule may be related to
the pathogenesis of schizophrenia, and the allele of rs12101060( ¥2 = 4.852, P = 0.029) and genotype (%2 = 4.796,
P =0.029). Allele A was a risk variant (or = 7.317, 95% CI: 0.911-58.779). Allele of rs12966547 (y2 = 8.824, P =
0.003) and genotype (x2 = 11.484, P = 0.003). The G mutation of rs12966547 was a risk factor for SCZ (or =
1.537,95% CI: 1.157-2.043). All SNPs with statistical significance were located in genes with regulatory function,
including the allele of rs12101060, the interaction between disease status in the right orbital frontal gyrus and the a
+ genotype at rs12101060. Conclusion: the abnormal regulation of biological processes caused by single
nucleotide polymorphisms may be the cause of schizophrenia. The polymorphisms of rs12101060 and rs12966547
are related to the pathogenesis of schizophrenia in China. The right orbital frontal gyrus may be the brain region
with a + genotype specific changes at rs12101060.
[ Keywords] Schizophrenia; Single-Nucleotide Polymorphisms; GESA; fMRI; Brain Function

Fe i o> BERERE — P LG AR, 5N TR R DO RERORE M 0 2URE 5 IR 5, R IX
FEl ARSI > RAECE AN IR R (RO AT, 2008 (L 2 S TERTRG I > R0E -8 i JDOIRAE TR ik DO RE A
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x| kR 28 MEM T RIEINRERX RHRHR S TR

(9= RN Y EREN A &3 BB A ke
rs11129228 3 2639354 G/T CNTN4 N TR
rs1209328 8 9974047 A/G ETV3 #5751
1512101060 14 79874444 A/G NRXN3 L NG
1512966547 18 55084786 A/G LOC105372125 WE TR
513381474 18 54985980 C/G DCC WE TR
151344706 2 184913701 G/T ZNF804A WETF&R
151452475 11 40231356 A/G LRRC4C WETF&R
516856504 3 110232255 C/T PLCXD2 WETF&R
rs16884013 8 35486738 C/T UNC5D WE TR
1517040252 12 108158199 A/G WSCD2 WE TR
rs1710051 3 102575874 A/G LOC105374016 L NG
1517100512 10 82695296 C/T NRG3 WETF&R
1517478082 18 8205598 G/T PTPRM WETFA&R
152201677 4 100937349 G/T PPP3CA WETFA&R

1s254209 5 116558883 A/G SEMAGA WE TR

1s39028 7 89467452 G/T LOC105375387 WE TR
154569801 4 65788104 A/G EPHAS5 WE TR
156749456 2 11310499 G/T ROCK2 WETA&R
1s6726931 2 30012656 A/G LOC101929418 WE TR
157380303 5 169295933 G/T SLIT3 WETFAZR
157630091 3 76407423 A/G ROBO2 WE TR
157637535 3 77314464 A/T ROBO2 WE TR
157980795 12 113964762 A/G RBM19 WE TR
159871957 3 78933512 C/G ROBOI WE TR
15821633 1 232013187 A/G DISC1 WE TR
51006737 12 2236129 A/G CACNAIC WE TR
51625579 1 98037378 A/C MIR137HG N TR
159311525 3 54149523 A/G CACNA2D3 N TR

2.3 WA IR HAN K AL R S AL R
AL

2 W F 5 28 AL s H P A SNP
(rs12101060 F1 rs12966547) [543 PR A1 3 K] 774
DB GRS (3D . 1512101060 [ GA %
[RI74 K OR 1H 7.443, 95%CI N 0.922~60.076, /R
GA J2 K # 4 240 1 fs [ 3 1 B (y7=4.796
P=0.029) . rs12101060 [HJFEALER A )RR A2 5
OR fH%F 7.317, 95%CI A 0.911~58.779.

rs12966547 (1] G S50 5 R A 70 L 1) fE
K2, ORHZT 1.537, 95%CI N 1.157~2.043, &
EMEEE (=8.824, P=0.003) . rs12966547 fj%:
IR0 A B et 22 BV (°=11.484, P=0.003) .

2.4 Ttk SNP 5 # 8 A Y1 F £ A
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RO AN RN AL, CAORB 703X AL 25 5 A
PO ZERE B ALFF SUR IR X rs12101060 7
MR R R ST 2x2 T Em . 4531
R AT HE B0 5] A7 76 5 35 I RS RN (T
-7.48, P< 0.05) ; o5 BIAEAE 3 A2 AR
(T=20.82, P<0.05) , A INAT I PR L 32 25087 0 i
X. SxfRRARLG, Koy 20 B3 7 b S (]
ALFF {25 FEAK o A HE A0 1] 58 F 280N A HH R A 43 2R
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%= 2 28 ML A Y Hardy-Weinberg & 534

SNP % p
rs11129228 0.816 0.366
rs1209328 —* -k
rs12101060 0.001 0.971
1s12966547 0.173 0.678
1513381474 0.012 0.912
rs1344706 0.003 0.953
rs1452475 8.104 0.004
1s16856504 0.014 0.903
rs1684013 -k --*
rs17040252 -k -k
rs1710051 0.062 0.804
rs17100512 -k --*
1517478082 0.325 0.569
1s2201677 3.678 0.055
1s254209 1.559 0.212
1s39028 -k --*
rs4569801 . %
1s6749456 159.23 0.000
1s6726931 -k --*
rs7380303 0.205 0.651
rs7630091 0.095 0.757
rs7637535 --* -k
rs7980795 3.643 0.056
rs9871957 4.643 0.031
1s821633 1.572 0.210
rs1006737 0.452 0.338
rs1625579 5.338 0.021
rs9311525 0.136 0.712
%3 NS BTN AEAR R B S AL A KRR RS K E 575
o 5 EERRER O OO AIRA O 2 P OR (95%CI)
rs12101060 GG 201 (96.2) 187 (99.5) 4.796 0.029 7.443 (0.922-60.076)
GA 8 (3.8) 1 (0.5)
G 410 (96.2) 375 (99.7) 4.852 0.027 7.317 (0.911-58.779)
A 8 (3.8) 1 (0.3)
1s12966547 AA 67 (32.1) 74 (39.4) 11.484 0.003
GA 87 (41.6) 90 (47.9)
GG 55 (26.3) 24 (12.8)
A 221 (52.9) 238 (63.3) 8.824 0.003 1.0
G 197 (47.1) 138 (36.7) 1.537 (1.157-2.043)
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