http: //www. psychjm. net. cn VUK R AR 2024 AE55 37 4545 510

CIREE IR -

CACNAIG I rs757415 25 AP RUFHBE Y 28 %
o R T A BT 5 Mg

R HFLEARLVKRERLHE KB FLELT
(1. DU RV, DUl S 6100415
2. W T AR ERE WL 552% 314400
SHAEIER 224457, E-mail : limingli@wchscu. cn)

[(WE] TF SCHFERZE 4L CR) BAE RN R E AR A RAE ™ FOR 0 a5, o sALE] o A8, R s,
F P I 5 3 3 35 P T B e R ) KNS5 A S S UM R R i & . BB HREORUN B A5 A 3 5 R T 38 22 ) i 2R
RFL(GMV) 25 57 AR 45 B T3 o, W HE G(CACNAIG) KL 15757415 Z2 25 P X SUM B2 A5 £ 325 il GMV B9S2 , S48
L5 UUR Bt A2 AR A DG (R i DX, Sy it — 20 B A SUR B R 9 R R BL R B2 528 . ik 99 A 2013 4F 9 J1—20224F 12 ] F 14
JH R ARG Ba e 0 B DA b BRI I A5 A CRE MRS 1 5 80T (58 4 5 ) (DSM-TV ) XA [ 1532 Wi b v 1) 289 171 2R 3
Sy B RV T DU R 2 B B S 4k DX 4 252 322 44 (il AR T D % HR A T FH 3. 0 TR LR R A A0 A2 303 16 A 4 i 51 48
FHHLGMV B , i 15 imLDRTM A6 CACNALG R H vs757415 278540 . R Spearman A 243 BT 25 45 XURH [ 1 28 3 5 5 M
X 5jilfs FRAEFAE 22 6] A4 AH S 5 SR A full factor 3534 CACNAIG 3&[H rs757415 275 52 Wikt i GMV 2 BAEH .. R &
LI 173 (51 1 R 207 44 0 FRZHL S8 SRR 9T o 55 0 AL AT L, R 20 2 00 /0 i 1L 39 ek 2 /N T 5 I T 5 A
[ (1=5. 664, P<0. 05) , A7 M/ G 5 I BR8] i 5 25 18] K2 7 1] (4=4. 583, P<0. 05) , WA R0 [B] S50 [B] &5 L ] K e
HIH (1=7. 543, P<0. 05) , 220 [0 4E A 2350 | (7] (1=6. 593, P<0. 05) , 5 M & - $E A 28 rpr e 2% (4=7. 153, P<0. 05) B GMV H /),
ARSI 45 7% | WORH B0 6 3 R 5 i TR B IE AR 2 (r=0. 258, P=0. 003) , 5 2500 /1M L334 247 22 /NIRRT LS5
RL 0] B it 5 55 ] (r=—0. 204, P=0. 019) , 45 /N 617 - 208 e 28 /0N i J - AR 7 25 58 [ R[] (r=—0. 238, P=0. 006) , AU{]
b 7] S e 2 T AT S Al [ BRI (r=—0. 219, P=0. 012) , 2= /5% 8] % f =3 | [ (r=—0. 296, P=0. 001) , 45 ] & i
FEM A g 5 (r=—0. 257, P=0. 003) (1] GMV ) 2 FuAHSC . A7 M T 2% 1] MR I A1 /NI —4-5 IX (1) GMV 774 CACNALG 3£
15757415 2V 52 W A2 BN (F=19. 967, P<0. 05) . FEXT BRZH v A JRURS: 25 o7 366 R 5 25 A 76 = 32 o] ARtk [l L /DN i
—4=5 [X (17 GMV 552 ARG 25407 2k PR B 15 285 T K 5 7 R A0 o, XU 88 7 5k PR iy 3 A g 5 5% [ BReAR Il /Mg —4-5 IX 9 GMV
Al XU 285 o7 o DR 91T 3 B A 5 90T DRI A543 6 R A LA B i FB 28 oA VA 5 5 [l B0t ) /N M —4-5 XY GMIV e ) 1 2 5
Ko GEI®  CACNAIGHEH rs757415 Z2 25 1 RERE M BURH B 5 88 A 0T 55 5% [l AR [0 AL/ NI —4-5 X ) GMV .

[SE8EE]  SUHIBRDS ; CACNATG RN 5 AR IR 22 A5k K BB 4507 2 K]

Bl s A =

FF 2 (FIRRS ) FRIRAS (0SID) : S TMEIE S B
SEEEZTH
FE K S R749. 4 XRRFRIZAG : A doi: 10. 11886/s¢jsws20240204001

Impact of the CACNAIG rs757415 polymorphism on grey matter volume
in patients with bipolar disorder

Cheng Xiaofei', Yang Qian®, Nie Yirou', Zhang Mengmeng', Xie Yi', Li Mingli"
(1. West China Hospital, Sichuan University, Chengdu 610041, China;
2. Haining Fourth People's Hospital, Jiaxing 314400, China
“Corresponding author: Li Mingli, E-mail: limingli@uchscu. cn)
[Abstract] Background Bipolar disorder is a severe mental disorder characterized by cycling between mania/hypomania and
depression, yet its underlying pathophysiological mechanism remains unclear. Several prior studies have suggested a potential role for

voltage—gated calcium channel subunit genes in the etiology of bipolar disorder, particularly in their influence on brain structure.
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Objective To investigate the differences in grey matter volume (GMV) for individuals with bipolar disorder compared to healthy
controls, and to explore the potential influence of calcium channel voltage—dependent T-type o, G subunit (CACNAIG) rs757415
polymorphism on GMV in bipolar disorder and clarify the specific brain regions associated with this genetic variation, thus offering a
new opportunity to gain insight into the pathophysiological mechanism of bipolar disorder. Methods A cohort of 289 patients who met
the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM—-IV) criteria for bipolar disorder were selected for
participation. These patients were either admitted to hospital or examined in outpatient clinic for bipolar disorder at the Mental Health
Center of West China Hospital, Sichuan University between September 2013 and December 2022. Another 322 healthy individuals
were concurrently recruited as a control group from Sichuan University and surrounding communities. All participants underwent brain
imaging using a 3. 0 T magnetic resonance scanner to acquire data on GMV. Additionally, the presence of the CACNAIG rs757415
polymorphism was validated using the imLDRTM technique. Spearman correlation analysis was utilized to investigate potential
relationship between abnormal brain regions identified through GMV data and clinical characteristics of the patients. Then the
genotype—by—diagnosis interaction effect for CACNAIG rs757415 on GMV was observed using the full factor method. Results  The study
successfully enrolled 173 patients with bipolar disorder and 207 healthy controls who completed all the necessary procedures. Analyses
revealed decreased GMV for patients with bipolar disorder compared to healthy controls in the left cerebellar declive extending to
cerebellar anterior/posterior lobe, fusiform gyrus, parahippocampal gyrus and inferior occipital gyrus (1=5. 664, P<0.05) ; in the right
cerebellar anterior/posterior lobe, fusiform gyrus, parahippocampal gyrus extending to lingual gyrus (1=4.583, P<0.05) ; in the
bilateral anterior cingulate/paracingulate gyri, superior frontal gyrus and precuneus (1=7. 543, P<0.05) ; in the left lingual gyrus and
superior temporal gyrus (1=6.593, P<0.05) ; and in the right insula entending to central operculum (¢=7.153, P<0.05).
Correlation analysis indicated that the duration of bipolar disorder was positively correlated with cerebrospinal fluid volume (r=0. 258,
P=0.003) , whereas negatively correlated with the GMV in the left cerebellar declive extending to cerebellar anterior/posterior lobe ,
inferior occipital gyrus and parahippocampal gyrus (r=—0.204, P=0.019), in the right cerebellar anterior lobe extending to right
cerebellar posterior lobe, fusiform gyrus, parahippocampal gyrus and lingual gyrus (r=—0.238, P=0.006) , in the bilateral superior
frontal gyrus extending to anterior cingulate/paracingulate gyri and precuneus (r=-0.219, P=0.012), in the left lingual gyrus
extending to superior temporal gyrus (r=—0.296, P=0.001), and in the right insula extending to central operculum (r=—-0. 257,
P=0.003). A significant genotype—by—diagnosis interaction effect for CACNAIG rs757415 on GMV was observed in the right
parahippocampal gyrus — fusiform gyrus — cerebellum 4-5 (F=19. 967, P<0. 05) . In the control group, individuals carrying the non—
risk allele showed increased GMV in the right parahippocampal gyrus — fusiform gyrus — cerebellum 4-5 compared to those carrying
the risk allele. In contrast, within the patient group, risk allele carriers exhibited increased GMV in the same brain regions when
compared to non-risk allele carriers. Moreover, the GMV in the right parahippocampal gyrus — fusiform gyrus — cerebellum 4-5 of
patients with bipolar disorder carrying risk alleles was increased compared to healthy controls. Conclusion CACNAIG rs757415
polymorphism may affect the GMV in the right parahippocampal gyrus, fusiform gyrus and cerebellum 4/5 of patients with bipolar
disorder. [Funded by National Natural Science Fundation of China, (number, 82071524)]
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Figure 1 Brain regions with decreased GMV in bipolar disorder group compared with control group
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Figure 2 Brain regions displaying genotype—by—diagnosis interaction for CACNA1G rs757415 on GMV
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