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(I FE) A study of pathogenesis and development for biological diagnosis
and treatment of Joubert syndrome and its related diseases.
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o< FE) National Center of Neurology and Psychiatry, National Institute of
Neuroscience, Department of Mental Retardation and Birth Defect
Research. Division Head, Masayuki Itoh.
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(3= FB) A study for clinical guideline of Joubert syndrome and its related
diseases
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(= 3B) Department of Pediatrics, University of Tokyo, Professor, Akira Oka.
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(3= 3FE) Cell biological study of pathophysiology of Joubert syndrome and

its related diseases
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%) Department of Anatomy and Cell Biology, University of Yamanashi,

Professor, Sen Takeda.
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B IES (&  F&) Development and pathological analysis of model mice of Joubert

syndrome and its related diseases
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Project researcher, Mitsuho Sasaki
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M HIE LR T A BT A AERL (BHEHEZ . B, SR IR) AEEOT 7 — Mt a b L 12,
PWIRHER A B L7z, F72, Minds OIEHEC L= T, BIFETA T A AERICERD #0v 572,
AN ANERRRREL NI R, ANERREL, NEEbERR, RERER, Ve T — g VR
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AR R2W oM (JHEEHEZ) © JS/JSRD OBEM 24 FKE R loxt LT, ity —27 =4 —
(Ion Torrent PGM, Life Technologies fl:) & —{k (ABI 3130 Genetic Analyzer, ABI ft)
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Cep290 cDNA % L > F 7 A LAY X — CD-CDF-CG-PRE |ZHLAATe Z & T C RK¥Z EGFP @hé L
72 Cep290 # 737 (Cep290-EGFP) DFEBIRAAFH Lz, £ EZ W T, ABIEBRRE
FHOIEFEAL Cep290 O EGFP A % v 7327 8 (Cep290-AS-EGFP) DIEILFZ GAEH L7=, 293FT HifLIZ
Cep290-EGFP 37" A X K & VSVG HIVgag—pol BT A3 RERIFIC N T A7 273 L,
48 W I 2 SR BMEE CRIZ L=, AU T 4 73y ha—/L® GFP 3B % —TiE 293FT
HERR N CRBLY A L AR h=R B < PEA SHED OMIRIET 272, 48 B ICITBISEHEB O1%
2 TORBEA GFP Btk & 72 o 7=, ZAUTHKE LT Cep290-EGFP FHL T 7 A I R& W= 7T
X GFP IGME & ORIfT Z < #ENTHEE YV  FONREMAEST H LR T 47 ar br—o 1/1,000
RETH o7z, B) AIER Cep290-EGFP R X —DOHEZEZ KX D25 Cep290 DOFEfFtT: B4
A U < 13A BAEGERER Cep290-EGFP DRI ST A I K& HeLa fifIC T v A7 272 g LT —
WHEICRBL S, TOMBANREEZRF Lz, B4R Cep290-EGFP [3RBLEMRWGEA ITMaD
DVIMRIZRTE L. BHENEL 725 L EIC ER-Golgl ICEMT AMIMN R bz, — . ABIERR
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il Cep290-EGFP 1338 BL & MR WG AT H L/ IMRIZ JRTE L7 23, FBLEN %< 725 & ER-Golgi ~DE
Mz, MIENICIESJEB L0  BNICBAT LI 356 2 EB3d o7, ZRHOHAIZK
HBIEGRE D B THRDIL TN D Cep290 O C RIRFELFIA, FlvIMA « BB/ IME~OHIINBIEI %
HLTWAZ ERRBEINT.
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We performed studies for making a clinical guideline of Joubert syndrome (JS) and its related

diseases (JSRD), and for understanding biological mechanism of the diseases

(1)

1.

(2)

1.

Clinical studies

Clinical diagnosis and guideline (by Masayuki Ito, Akira Oka, Yuji Iwasaki): Based on the
previously obtained data from the questionnaires, we made a tentative diagnostic criteria
and set clinical questions (CQ) for guideline under the manual of Minds (Medical Information
Network Distribution Service). In this year, we established the committee of JS and JSRD
clinical guideline, consisted of specialists of Pediatrics, Neurology, Nephrology,

Ophthalmology, hepatology, Care of disabled children, Rehabilitation and Medical genetics.

Moreover, we have reviewed 577 English and 151 Japanese reports.

Establishment of JS/JSRD genetic diagnosis (by Masayuki Ito): We performed genetic analysis
for 24 JS/JSRD genes with a next generation sequencer (lon Torrent PGM, Life Technologies)
and Sanger sequencer (ABI 3130 Genetic Analyzer, ABI). We identified 5 causative gene
mutations of 6 patients, but unidentified genetic abnormalities of 14 patients. In addition,
we discovered a novel causative gene in patents with Arima syndrome, the most severe form
of JSRD.

Biological studies

Cell biological study (by Sen Takeda): We have conducted the following three sets of
experiments: (A) Establishment and assessment of lentiviral vector for treatment of Arima
disease: In order to try to alleviate the clinical manifestations in patients, especially
those suffered from hepatic and renal dysfunction, we have prepared lentiviral vector
harboring the wild type Cep290 sequence tagged with EGFP. While the infection and expression
of positive control vector containing EGFP sequence was successfully induced to propagate
the virus to neighbor cells, Cep290 vector was able to infect very few cells, being almost
equivalent to one thousandth. Therefore, it is necessary to improve the infectivity of
lentiviral vector for achieving treatment. (B) We have transfected HeLa cells with vector
expressing either wild type or mutant Cep290 being identical to those in patients, and

observed the subcellular localization these molecules. Wild type Cep290 tended to be
3



concentrated on the basal body, whereas mutant one inclined to be dispersed in the cytoplasm,

particularly in overexpressed cases. Therefore, the deleted C- terminus is assumed to be

responsible for proper localization of molecule to basal body.

2. Analysis of a model mouse (by Mitsuho Sasaki, Masayuki Ito): We established one strain of
JS/JSRD model mouse, using CRISPR/Cas9 genetic technology. We kept a small colony of the

mouse and revealed thinning of the mutant retina.

All studies were approved by the ethical committees of each institute
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