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Association between a Genetic Variant of CACNATC and the Risk of Schizophrenia and
Bipolar | Disorder Across Diagnostic Boundaries
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Objectives : Genome-wide association studies (GWASs) and meta-analyses indicate that single-nucleotide polymorphisms
(SNPs) in the a-1C subunit of the L-type voltage-dependent calcium channel (CACNA1C) gene increase the risk for schizophre-
nia and bipolar disorders (BDs). We investigated the association between the genetic variants on CACNAIC and schizophrenia
and/or BDs in the Korean population.

Methods : A total of 582 patients with schizophrenia, 336 patients with BDs consisting of 179 bipolar I disorder (BD-I) and 157
bipolar IT disorder (BD-II), and 502 healthy controls were recruited. Based on previous results from other populations, three SNPs
(rs10848635, rs1006737, and rs4765905) were selected and genotype-wise association was evaluated using logistic regression
analysis under additive, dominant and recessive genetic models.

Results : 1s10848635 showed a significant association with schizophrenia (p=0.010), the combined schizophrenia and BD group
(p=0.018), and the combined schizophrenia and BD-I group (p=0.011). The best fit model was dominant model for all of these phe-
notypes. The association remained significant after correction for multiple testing in schizophrenia and the combined schizophre-
nia and BD-I group.

Conclusion : We identified a possible role of CACNAIC in the common susceptibility of schizophrenia and BD-1. However no as-
sociation trend was observed for BD-II. Further efforts are needed to identify a specific phenotype associated with this gene cross-
ing the current diagnostic categories. (Korean J Schizophr Res 2018;21:43-50)
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Table 1. Demographic characteristics of the subjects

Demographic characteristics  Schizophrenia (N=582)  BD-I (N=179) BD-ll (N=157) Control (N=502) Statistics*
Age, mean(SD) 33.9(9.5) 33.9 (10.1) 37.4(11.4) 31.6(7.9) F=16.6  p<0.001
Sex (male, %) 53.6 38.3 25.2 43.8 y?=462  p<0.001]

# . After post-hoc analysis, BD-Il group was older than the other groups and the control group was younger than the other
groups. More males were in the schizophrenia group than in the BD-I and confrol groups, and the BD-Il group had more females
than the other groups. BD-I : Bipolar Disorder-I, BD-Il : Bipolar Disorder-lI

Table 2. Effects of single nucleotide polymorphisms (SNPs) in CACNA1C gene on schizophrenia and bipolar | and bipolar Il disorder

Genetic rs10848635 rs1006737 rs4765905
Phenotype model  OR 95% Cl P OR 95% ClI P OR 95% Cl P
value value value
BD Additive  1.102 0.881-1.379 0.393  1.134  0.722-1.782 0.5842 1.092  0.696-1.713 0.702
Dominant 1.225 0916-1.637 0.170  1.107  0.699-1.755 0.664 1.047  0.656-1.670 0.847
Recessive 0.885 0.533-1.471 0.638 857427.1 INF 0.980 592643.6 INF 0.971
BD-| Additive  1.179  0.900-1.543 0.232 1.434  0.861-2.390 0.166 1.370  0.817-2.297 0.233
Dominant 1.285 0.899-1.837 0.170 1.388  0.821-2.346 0222 1.321 0.776-2.248 0.305
Recessive 1.100  0.609-1.987 0.753 1820877.0 INF 0.979 1824610.0 INF 0.979
BD-I Addifive  1.034 0.771-1.386 0.824 0789  0.409-1.523 0.480 0790 0.416-1.501 0.472
Dominant 1.220 0.832-1.788 0.309 0.789  0.409-1.523 0.480 0740  0.376-1.453 0.381
Recessive 0.628 0.304-1.295 0208  NA NA NA 5446282 INF 0.980
Schizophrenia Addictive 1263 1.046-1.525 0015 1.308  0.889-1.925 0.172 1259  0.853-1.858 0.247
Dominant 1.381 1.080-1.766 0.010* 1.308  0.889-1.925 0.172 1.259  0.853-1.858 0.247
Recessive 1.233 0.821-1.854 0313  NA NA NA NA NA NA
Schizophrenia+BD  Additive  1.197 1.006-1.423 0.042* 1.256  0.882-1.788 0.206 1.206 0.846-1.717 0.300
Dominant 1.308 1.046-1.635 0.018* 1.247  0.874-1.780 0223  1.191  0.832-1.704 0.339
Recessive 1.098 0.752-1.601 0.629 144771.7 5.4E-272- 0.971  290746.8 INF 0.973

3.9E+281

Schizophrenia+BD-I  Additive 1.241 1.038-1.483 0.018* 1.349 0.940-1.935  0.104 1.296  0.901-1.864 0.162
Dominant 1.350 1.071-1.702 0.011* 1.339 0.930-1.927 0.116 1.285  0.890-1.854 0.180
Recessive 1.201 0.816-1.767 0.354 191252.8 7.148E-272- 0.970  190563.8 7.1222E-272- 0.970

5.1172E+281 5.0988E+281

% 1 p<0.05. BD : bipolar disorder, BD-I : Bipolar Disorder-I, BD-II : Bipolar Disorder-ll, Schizophrenia+BD : group merged with Schizo-
phrenia and Bipolar Disorder groups, Schizophrenia+BD-I : group merged with Schizophrenia and Bipolar Disorder-I groups, OR :
odds ratio, Cl : confidence inferval

ug
o!
&

o] 714 stoll 22+ p=0.015, p=0.042 ¥ p=0.0I18%, & %ﬂ% I Ud; gEo @ BAs Avli 90|F
5}

A L AuRAl o] 714 Shof p=0.010, p=0.018 ¥ p=0.011% &
o5k AF-S YR 4 A ZHgstel = o #F(linkage disequilibrium) A O] Q= TAF7 | ol
w3t SHREAE Gol5t Aulr} ok 7MY e AIC (¥ 1B), o] 52 ojE F3F 123 SR oA %

N
N
Ir

o

ZEH 05 X 9 kA Q018 23 0] Hto| UERA] oFQITHEE 2)

= ]
=2 R+ 1O "1 H
ofE et EI 23 W AN FAENE At T uHHS 2 1s108486359] AF- %2 tﬁ%Oﬂ A= 0.6 ©]
mizol| A 22 wal2 e BIThEE 3). Bonferroni e Ao g Ay o, o2 FAFE U o2 A9 A
tEasel et o/FE 2T ool 28 IFd 59 A9 0.5 °oJskz o] Hisfi A At Aol A

o
o

el

Z] A
A G380 E Tt 252 A 2dd & U {3 AES Aol 2 A7 AT 5
J ol ZFz p=0.0301} p=0.033C.2 &  E3HA] PSS AAEHTh
LHERAICHGE 3). 28] A9, F71Hd mdof

Aol UrEMEH =0.015). 1 2@} o &

T 2ol B & ool Abebalet &
A F9%] 2 A2 FFAAENE 242 CACNAIC F34A= 1294 AAAI(12p13)0l AR5k,

-}

ol
&
Lo
N
=~
ON

i

i

do R
ok
o

r

|
-

94

o
2

JEJE&:AC%oil-Nl-ﬂJ
gzo_ul'ﬂ[‘-.azto

2

;mlm

1N
()]

Korean J Schizophr Res 2018;21:43-50



Table 3. Effects of single nucleotide polymorphisms in CACNA1C gene on schizophrenia and bipolar | and bipolar Il disorders :

mary results under the best-fit genetic model

O|E2t &

Sum-

Genotype frequency

SNPs MAF Phenotype N OR 95% Cl p-value* Best fit model’
MM Mm mm

rs10848635 0.32 Control 501 235(46.9) 220 (43.9) 46(9.2)
BD 321 136 (42.4) 157 (48.9) 28(8.7) 1.225 0.917-1.637 0.170 Dominant
BD-I 167  69(41.3) 81(48.5) 17(10.2) 1.285 0.898-1.837 0.169 Dominant
BD-II 154 67 (43.5) 76(49.4) 11(7.1) 0.628 0.304-1.295 0.207 Recessive
Schizophrenia 578 229 (39.6) 287 (49.7) 62(10.7) 1.381 1.080-1.766 0.010" Dominant
Schizophrenia+BD 899 365(40.6) 444 (49.4) 90(10.0) 1.308 1.046-1.635 0.018 Dominant
Schizophrenia+BD-I 745 298 (40.0) 368 (49.4) 79 (10.6) 1.350 1.071-1.702 0.011 ! Dominant

rs1006737 0.37 Conftrol 501 450 (89.8) 51(10.2) 0(0.0)
BD 336 298 (88.7) 7(11.00 1(0.3) 1.134 0.722-1.782 0.584 Additive
BD-I 179 155(86.6) 23 (12 9) 1(0.5 1.434 0.861-2.390 0.166 Additive
BD-II 157 143 (91.1) 14(8.9) 0(0.0) 0.789 0.408-1.523 0.479 Dominant
Schizophrenia 578 505(87.4) 73(12.6) 0(0.00 1.308 0.889-1.925 0.172 Dominant
Schizophrenia+BD 914 803(87.9) 110(12.00 1(0.1) 1.256 0.882-1.788 0.206 Additive
Schizophrenia+BD-I 757 660 (87.2) 96(12.7) 1(0.1) 1.349 0.940-1.935 0.104 Additive

rs4765905 0.39  Control 502 450(89.6) 52(10.4) 0(0.0)
BD 335 299(89.00 34(10.1) 2(0.6) 1.092 0.696-1.713 0.702 Additive
BD-I 179 156 (87.1) 22(12.3) 1(0.6) 1.369 0.817-2.296 0.233 Additive
BD-II 156 143 (91.7) 12(7.7) 1(0.6) 0739 0.376-1.453 0.381 Dominant
Schizophrenia 579 509 (87.9) 70(12.1) 0(0.0) 1.258 0.852-1.857 0.246 Dominant
Schizophrenia+BD 914 808 (88.4) 104(11.4) 2(0.2) 1.205 0.846-1.717 0.300 Additive
Schizophrenia+BD-I 758 665(87.7) 92(12.2) 1(0.1) 1.296 0.901-1.864 0.162 Additive

# : Nominal P-value of the logistic regression analyses using age and sex as a covariate, T: The inheritance model with the least

Akaike Information Criterion was accepted as the best fitting mode, T : p-values of <0.05 after Bonferroni correction. SNP

: single

nucleotide polymorphism, MAF . minor allele frequency based on the control group data, MM : major allele homozygote, Mm

heterozygote, mm : minor allele homozygote, BD : bipolar disorder, BD-I :
Schizophrenia+BD, group merged with Schizophrenia and Bipolar Disorder groups, Schizophrenia+BD-|

phrenia and Bipolar Disorder-I groups

Intron 3
5 % 3

@ rs10848635 rs1006737 rs4765905

54

54

Fig. 1. Location of three SNPs on infron 3 in CACNAI1TC gene. A :
Location of the single nucleotide polymorphisms (SNPs) on intron
3 in Calcium voltage-gated channel subunit alphalC (CAC-
NA1C) gene analyzed in the current study. B : Linkage disequi-
librium (LD) structure of three SNPs. The number in each LD indi-
cates the value of D’ (D'=1 not shown) calculated from normal
control data. Block 1 was determined using the default confi-
dence inferval algorithm of Haploview 4.2.
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Bipolar Disorder-I, BD-II : Bipolar Disorder-II :
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