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Bl ABSTRACT

Availability of neuron-specific mutant Polg] transgenic mice as animal model of bipolar disorder

Mie Kubota, Tadafumi Kato

Laboratory for Molecular Dynamics of Mental Disorders RIKEN Brain Science Institute

We hypothesized that dysfunction of mitochondria in the brain is involved in the pathophysiology of bipolar disorder
(BD) . We previously reported that neuron-specific mutant Polg! (mitochondria DNA polymerase) transgenic (Tg)
mice exhibited BD~like phenotypes and proposed that the Tg mice would be an animal model of bipolar disorder. We
examined gene expression profiles in the brains of the Tg mice using DNA microarray analysis and the obtained data were
compared with the data in the postmortem brains of patients with bipolar disorder. We found that PPIF showed similar
changes. PPIF encodes cyclophilin D (CypD), a component of the mitochondrial permeability transition pore. A CypD
inhibitor, NIM811, significantly improved the abnormal behavior of the Tg mice. These findings suggest that CypD is a
promising target for a new drug for BD and our model mouse is useful for the development of new mood stabilizers.

' (Japanese Journal of Biological Psychiatry 22 (2) @ 109-116, 2011)
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Key words : rare variant, bipolar disorder, POLGI, dominant mutation
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Faid, WEBEREOREICENLER (rare

variant) 2Bh o> TV BB AE A, EHEEF
B AEREBRRL, ZZCRALEZPR2E, &
BOFERIZAD S BEREFHVHEI L LTS,
INETIS, BHRAV VL EFHLIC, POLGLE
ZF (3 ba v FY 7DNAAKREREZ2—F) ©
FTRTOLY Y VEEBEY -y v oL, 28D
FNEEELRB LA, £/, ZThEDTRTDE
BIiDOWTEZENEFEEZEEL, AFLEE
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NEEEICET A EFOBE CRAMT W -ERE LM
BEEAREL, FHT5, 23T, WREEED X

5 hEMERERICBIT S, BDSNEE (common

variant) & ¥ hAZEBRORENBIT BRIPL, K
D RFZEHNE A B L 7210

1. BUANEEREThEER

RBMEEEEZED 722 < OFEERICIE, 20O
EOZIZ b, ZOREICEENLBRBEET S,
LaL, X7 ANEIOBERN 2R B EnmRE
LIEELD, BELOEENEHICEAboTE L
EZoNTNDB, ZOLKS BEMRET, »D, &
D SNIRBOHA, REICEET 57 ) LERD
B LT 2BEOEHEIREEINA TS, O &
O, HDSNER () PRRUCED-TWS
&5 [common disease-common variant (CDCV)
B{Eil T, $2—2, ThAEZEE (F) »HESIC
B - TW5 L1y [common disease-rare variant
(CDRV) &) ThHBL0, EREMOBEZ L H
0, CDCVIRFLCED 7S I hE TEITbA
T&/, WICZZHBE, BT AP LOZHEOH VT
LERY, BEEOSNP 7 LA #FIAL =227
LB (GWAS) BBEShE LS50k,
BHEROY ) AMEO—BREE -7z, &k,

Comprehensive analysis of rare variants of mitochondrial DNA polymerase gene (POLGI) identified in patients with bipolar disor-

der

* BALERIZERT AR At v & — AL T — 4 (T 351-0198 HERFEHIAR 2-1) Takaoki Kasahara,
Tadafumi Kato : Laboratory for Molecular Dynamics of Mental Disorders, RIKEN Brain Science Institute, 2-1, Hirosawa, Wako-Shi,

Saitama, 351-0198 Japan
[ H#E E-mail : casa@brain.riken.jp]
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[ SNT=] R [EHE] OBFETH DD, T4
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allele frequency : MAF) 238U Thhl &
DENTz] &F 550, BESERZENEDDO—R
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WA,

2. CDCVIRERE ZhICEDCER
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ant-common origin] fREL & 2 EPNTE- LS,
HOSENTZERIT, © VBT 7Y HTHEL THA
BHIZIEB > TOLBIET, $5 1 ANITEU-EFRE
THY, TABRAEDOBIZIES 78D TH B, D
ED, DD SNoHOERE, RERICHENIZL L,

BIRPEA SIS W L EBBRL TS, D&

Skd)SNEEREFE L+ 5 CDCVIRE T,
T x b YA AREEFE (penetrance) AP E
HYDSNIEEROEZDIZE > TREOREER M
HESNE LHET S, :

Z D CDCVREU-E D HEFETH 5 GWAS
T, B MU ALICHEET 2D SNP
(B0 ENER) OBETFHERAN, ERORE
B (RENLEHOHEEH5) LHBELTWA
PED BT 5, FEEREEICEL X, #&T
AT =& —=DEEDDNAY 7L % 72 GWAS
MEDOWMEZINT D (—F, yV TLOEENH
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SNPI, ANK3BETFDA Y b VIZHEELTWE
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SV TLT, BEREERERDT LS LI RA
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ZBRIEL, ZhoDEhs CNV EEERE DOIEE S
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B CNVAREILBEWY 27 253 5 Z & 035k
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KRS — 7 205 — DR MET L2 21
KO, BHATRTTI, &7 6=y vrs
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E Rt 1%LLT LTz bY A XEREBESAETUL,

(rare) Vo= vy PIik - THENRSZ LA

S5 4N PR BREDOFRDA BBEAKE TN, SRR O BRI & 5T
(private) FNB I L HERE

(Cirulli ET, Goldstein DB (2010) Uncovering the roles of rare variants in common disease through whole -genome sequencing. Nat Rev Genet,

11:415-425.1 k03[ - &%)
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RO s L 2 2R OB e
FEEREREE 18 19 -
FRITOT T LATHEEL EhRERC 194) od)
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CPEO & TRO» > TV BER 2 0

a) WIRMIEERETF 466 A (UEIZI343 A, WUBIE 119 A, SALFEAREES, WEE4A)
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LN BT FEE I V2 — 4 —DOFH T
T3, ENTNDEEPEE»E S »EFENRS,
BANE, ZESSEEBEAKORED L XI2F
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2, METENICIIERABEL R e a7, B
E, YV TILEEESSICHEP L TRITT Th 578,
SKPTWEBLRERBICEEL 20, —DiF,
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TR L FIRTOBR e RELEOL D 5 7=,
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ABSTRACT

Comprehensive analysis of rare variants of mitochondrial DNA polymerase gene (POLG1) identified in patients
" with biopolar disorder

.

Takaoki Kasahara, Tadafumi Kato

Laboratory for Molecular Dynamics of Mental Disorders, RIKEN Brain Science Institute

The role of genetic factors in bipolar disorder has been established. Recently, genome-wide association studies, relying
on the common disease-common variant hypothesis, showed the association of $everal SNPs with bipolar disorder but the
P-values and odds ratios were very low. With the development of DNA sequencing technology, an alternative hypothesis,
common disease-rare variant hypothesis, becomes testable. We focused on the POLGI gene and searched for rare variants
in 505 patients with bipolar disorder and 550 controls obtained from multi-center collaborative study in Japan. POLGI
.encodes-mitochondrial DNA polymerase and is one of causative genes for chronic progressive external ophthalmoplegia
(CPEOQ), which is a mitochondrial disease and occasionally accompanied by mood disorders. We identified dozens of non-
synonymous variants of POLG1. We are now screening them for deleterious variants by using several methods . biochemi-
cal experiments (i vitro) , referring to clinical data of CPEO patients with POLGI variants (in vivo) , and computer pré—
diction tools (in silico) . In this article, we also discuss important issues with rare variant studies, which were noticed in
the course of our study. .

(Japanese Journal of Biological Psychiatry 22 (2) : 97-102, 2011)
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