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The impairment of long gene expression has been suggested to play a role in autism spectrum
disorder (ASD). Then tried to reveal the mechanism for extra-long gene expression in neuronal
cells. We succeeded to discover that Sfpq interacts with RNA Polymerase II and
Cyclin-dependent kinase 9 (CDK9), which is required for facilitating transcriptional elongation
of long genes in neurons. Further, we performed small chemical library screening which correct
failure of transcriptional elongation of long genes, and could obtained hit compound.

We have attempted to investigate transcriptomic profiles in Williams syndrome (WS) and ASD.
We collected peripheral whole blood from patients and applied weighted gene co-expression
network analysis (WGCNA) to reveal associations between genes and phenotypes. We
successfully identified that several modules associated with intermediate phenotypes. In
addition, we have identified significant differences in DNA methylation across the genome
between whole blood from patients with WS or ASD and whole blood from controls. We also
derived iPSCs from WS patients’ peripheral blood samples, and differentiated them into neural
lineage cells for downstream application. The created iPSCs were deposited to RIKEN BRC cell
bank for further distribution.

Increasing evidence has shown that microRNAs (miRNAs) may play essential roles in
neurodevelopmental disorders. We have attempted to evaluate blood-based miRNAs as novel
biomarkers for diagnosis of ASD. We found that several miRNAs had significantly altered in
ASD patients compared to controls and also got a good ROC curve according to the accepted
classification of biomarker utility. Our findings provide novel and reliable biomarkers for
diagnosis of ASD.



III. RO~ DFEE

(1)

L

TR - MEEEICRT D% (EWGEE 5 fF, EERES 12 1)

[.Ij;JuAL‘

HFAEH. HPV (23t 2510 A VL ASDOBAFE. EFZ 0D H1d A, 2016, 258, 2

KILEIGR, FSTIER. FEEME B AR CHIRE OB G, B0 . 2016, 257, 4.
FRIFEB. 7 2 A A a U= LA~ BET. 2016, 541.

KRILENR, HRER. BIRNA T T A7« Xy 8T — 27 b B TERIET 5. AEROR .
2015, 66, 2.

LA, FFERL KAET Y AV AFEOBHSE. e - RIE - fuf%. 2015, 45, 1.

[WTFUL‘]
1.

Tanaka T, Okuyama-Dobashi K, Murakami S, Chen W, Okamoto T, Ueda K, Hosova T,
Matsuura Y, Ryo A, Tanaka Y, Hagiwara M, Moriishi K. Inhibitory effect of CDK9 inhibitor
FIT-039 on hepatitis B virus propagation. Antiviral Res. 2016, Sep;133:156-64.

Candeias MM, Hagiwara M, Matsuda M. Cancer-specific mutations in p53 induce the
translation of A160p53 promoting tumorigenesis. EMBO Rep. 2016, Oct 4.

Kii I, Sumida Y, Goto T, Sonamoto R, Okuno Y, Yoshida S, Kato-Sumida T, Koike Y, Abe M,
Nonaka Y, Ikura T, Ito N, Shibuya H, Hosoya T, and Hagiwara M. Selective inhibition of the
kinase DYRK1A by targeting its folding process. Nature Communications. 2016, 7:11391.

Sakuma M, Iida K, and Hagiwara M. Deciphering targeting rules of splicing modulator
compounds: case of TG003. BMC Mol Biol. 2015, 16(1):16.

Okamoto M, Hidaka A, Toyama M, Hosova T, Yamamoto M, Hagiwara M, and Baba M.
Selective inhibition of HIV-1 replication by the CDK9 inhibitor FIT-039. Antiviral Res. 2015,
123, 1-4.

Masaki S, Kii I, Sumida Y, Kato-Sumida, Ogawa Y, Ito N, Nakamura M, Sonamoto R,
Kataoka N, Hosoya T, and Hagiwara M. Design and synthesis of a potent inhibitor of class 1
DYRK kinases as a suppressor of adipogenesis. Bioorg Med Chem. 2015, 23(15):4434-4441.
Morooka S, Hoshina M, Kii I, Okabe T, Kojima H, Inoue N, Okuno Y, Denawa M, Yoshida S,
Fukuhara J, Ninomiya K, Ikura T, Furuya T, Nagano T, Noda K, Ishida S, Hosoya T, Ito N,

Yoshimura N, and Hagiwara M. Identification of a Dual Inhibitor of SRPK1 and CK2 that
Attenuates Pathological Angiogenesis of Macular Degeneration in Mice. Mol. Pharmacol.
2015, 88(2):316-325.

Sonamoto R, Kii I, Koike Y, Sumida Y, Kato-Sumida T, Okuno Y, Hosoya T, Hagiwara M. Sci
Rep. Identification of a DYRK1A Inhibitor that Induces Degradation of the Target Kinase
using Co-chaperone CDC37 fused with Luciferase nanoKAZ. 2015, 08; 5 12728.

Yoshida M, Kataoka N, Miyauchi K, Ohe K, Iida K, Yoshida S, Nojima T, Okuno Y, Onogi H,
Usui T, Takeuchi A, Hosoya T, Suzuki T, Hagiwara M. Rectifier of aberrant mRNA splicing

3




10.

11.

12.

(2) %

recovers tRNA modification in familial dysautonomia. Proc Natl Acad Sci USA. 2015, 03;
112 (9): 2764-2769.

Ohe K, and_Hagiwara M. Modulation of alternative splicing with chemical compounds in
new therapeutics for human diseases. ACS Chem Biol. 2015, 17;10(4):914-24.

Yamamoto M, Onogi H, Kii I, Yoshida S, Iida K, Sakai H, Abe M, Tsubota T, Ito N, Hosova T,
Hagiwara M. CDK9 inhibitor FIT-039 prevents replication of multiple DNA viruses. J Clin
Invest. 2014, Aug;124(8):3479-88.

Ogawa Y, Hagiwara M. .Challenges to congenital genetic disorders with "RNA-targeting"
chemical compounds. Pharmacol Ther. 2012, Jun;134(3):298-305

CVURT U LIRS A OEE - R A X R FK

O BEFRE (ENE 20 14, EESE 12 140)
1. [ENEE]
1. BEIER, =7 VU AXy THEIR L o7 ) U ERHERIC X DB OE#, 5 89 B H

10.

11.

AEFERRE, B 201649 A 25 H

BEUER, ~T 227 U7 b—LABROFEBRITHNT T, 5 43 [ B AFEM R AT RS BRI
2016 -7 A 1 H

#JFIER . Drug Discovery in Academia —from the drug screening to the clinical trial-, HA
TINNASA A U= 11 BES (BERART I AN A 00—V 0 RY T L) 5L,
2016 46 H 16 H

BJFIER, BRI T 07 X 7 RIS 5B U 72 SRR 202 © R R 8RR £ C-, 5 8 [BIRGPE T
ATHPA A V=T 4T YA 2T 4 A EIT—, KR, 201646 H 10 H
#JEIER. Development of anti-virus drugs targeting the host factors required for viral
proliferation, HEKRFRFPREHEFT I —A HE - T LAX—FZRra—AI—TF 1 7 7HB,
201646 4 1 H

#FJFE LM, Diseasome 5% {4 L 7= Phenomics AH~, % 105 [RJFEL~EHE . Bk, 2016
#5H 13 H

HIUEB, S RMEHSIRBDO AT T A4 L ZIR5E. % 38 M A Ay T AWt - % 88 Al H
AREAFEREEFNRE, L, 2015412 7 1 H

IR, FERFIZRBIT DT A by TRIFE DGR I 5l U 72 SR TR~ B b 72 B PR EABR &

T, T—WA XSRS T EES . KK, 2015 4 10 A 27 H

AR, S L 72 ZERERTZE7 & iR 2 B RRUR & T - R AICRBIT 2 U v X b v TR DR

Fr. RS A KPR AR 2 —. A, 20154510 A 1 H

HIFER, 4 BIXaERRisz, WRICRTEMAZE TD. K FPEFTRAEE 8 [Hliks -
AR, AUES. 2015429 A 26 H

HIEER, THTITICBTD F 7227 U T b—LAIROR A, BRIk S c BT 5
HES, mAh, 201547 H 29 H



12.

13.

14.

15.

16.

17.

18.

19.

20.

FIFIER, RIGOEERICHEe b T 227 V) 7 h— LA, 55 42 [B] B ARKFMEE 20 ES . A1l

2015 7H1H

BEIER, B LT 4 ©F 4 — 2R KIET DT 0T I TABRORA, KR IR A

Z—hgit X —. AU, 2015426 H 17 H

BJFIER, NT A7 Y7 b — LRI X D ER IR ORI, SCHEF A B AR 2wl Bh &7 7

REIAF 7t (RFJEREIRER R AY) 2 8 IR AR Y U AL Ehi, 201546 H 8 A

BJFIER, T A7 U7 h—ARIEEIC X 2 89 O FOH a5 29 [B] B ARE 7

2015 B9, HHF. 201544 H 11 A

BJFIER, RNA #1509 & 3§ 2 RI3EIC X - TERRR B~k 55 3 7 [ B AR Ra | Bk,

20149 H 11 H

IR, e RMRBORBICHD F 7 A2 V7 b—AAI3K, BAT 0T 4 — L% 2014 4F

& Hh. 201447 A 18 H

IR B RIRR A ATREICT D b7 A7 U 7 b—LAI3K 3 41 [0] B AR AE P INES
ITjE, 201447 A 2 H

HIFER, IRMEREREEICRTT 2= 85 7 LR35 23 [B] H ARG RE AR S8 4 - 2 43

B B AMRREH I PR ERFER Y VRV UL [V 3T ¢ 7 A LREMEEE L OB R I

. 2013 4% 10 H 25 H

HIFIEH, FERFCBT DB LT 4 BT 4 fIBRORLR, AR VR T L =P v R

TORNFESR ARSI OMEEEIZ M T, KB, 201834E5 H 17 A

U>
\

®

rb)
g

[FER =]

Masatoshi Hagiwara, Development of an anti-virus drug targeting a host factory required
for viral proliferation, International Chemical Biology Society 2016, Madison-USA,
Oct24,2016

Masatoshi Hagiwara, New chemical therapeutics of genetic diseases by manipulating
transcriptome, XIVInternational Congress of Toxicology Merida-Mexico, October3, 2016
Masatoshi Hagiwara, Challenges to cure genetic diseases with splicing modulating chemical
compounds, RNA2016 The RNA Society of Japan 18th Annual Meeting and THE 21stAnnual
Meeting of THR RNA Society, Kyoto International Conference Center Kyoto, Japan, June29,
2016

Masatoshi Hagiwara, New chemical therapeutics of genetic diseases by manipulating

transcriptome, Top Global University Japan,1st Joint Symposium of International Partners,
Kyoto Japan, October3, 2015

Masatoshi Hagiwara, Challenges to cure genetic diseases with RNA-targeting chemical
compounds, 2014 COLD SPRING HARBOR ASIA CONFERENCES RNA Biology Suzhou,
China, November 10, 2014

Masatoshi Hagiwara, Prospective novel therapeutics for tauopathies , Asia Aging Core for
Longevity(AACL), Jeju, Korea,September24,2014
Masatoshi Hagiwara, Challenge to Cure Hereditary Diseases with "RNA-targeting"

Chemical Compounds, International Conference on Chemical Biology India,
February7,2014



10.

11.

12.

@

1.

Masatoshi Hagiwara, Challenges to cure genetic diseases with RNA-targeting chemical

compounds, The 2nd Kyoto university & national Taiwan university symposium 2014, Kyoto,
September2,2014

Masatoshi Hagiwara, Challenges to congenital genetic disorder with “RNA-targeting”
chemical compounds, SLAS2013 2nd Annual Conference & Exhibition, ORLAND,FL,USA,
January14,2012

Masatoshi Hagiwara, Chemical targeting of RNA processing for new therapeutics of
congenital diseases, THE 1st official of the INTERNATIONAL CHEMICALBIOLOGY
SOCIETY, Cambridge, USA, October4, 2012

Masatoshi Hagiwara, New chemical screens for drugs of congenital genetic disorders

targeting pre-mRNAs, Gordon Research Conference, Newport, USA, July19, 2012

Masatoshi Hagiwara, Challenges to Congenital Genetic Disorders with "RNA-targeting"
Chemical Compounds, The 22nd CDB Meeting, Kobe, June 11, 2012

NERFER (EN ik 21 1k, EEREE 3 1)

[Er =)
B FHBLR Y MU — 7 RITIC X D 5EEE OB, DEE, Afe, THEER], IR, 52
AR, RGN, FEES, HEIER. 802 2 ADOREMEE ¥ —iF%% Clinical &
Research Conference ififi, £)I1R4RT, 2016/12/1, [EA.
IPA Zi5 ] LI R IR D BIE IR v MU —27 OffI. 1EE, A 5E, FIFIER. 2016
Ingenuity =—%—3—7 ¢ 7, WERHTIRLHIX, 2016/9/9, EHN
AINREEAT . =SB, BREA A, EHHEE, MAFER. HEIEE, U EET L TOMREAED
KT 2% 5 DYRKIA HEAIORIEE, AR I WA A A wo—5a 511 BFES UL,
2016 4£ 6 H 16 H
IR EIEEL, BEA AL BHEE S 2. MRS, HJFIER Identification of DYRK1A as
a potential target to ameliorate the impaired neurogenesis in a Down Syndrome Model, %5 38
o] AR AR, e, 201547 H 29 H
RNEDE, AREE, EEST. R, PERA. RS E . REFERE]. BITIERL. WL
DHERIBIETHRBUCLETH D, RNAFEEG X /37 BI85 mRNA ety v 7 LIRGME
IEPE(CHERE . 55 17 Bl A KR N AR, AL, 201547 /1 16 H
KILER, HHES, “EE, EAMER, #iEmE, FEFo. HEER, FMET, [Fik
PE B AR ISRIEIZ 351 2 IKBKAP SR F DM RV RE X 77 A & 0 VY OBEFEFORGE],
#1TEIHARNAZRFER, LR, 201547 H 17 H
R B, FUER, 27T A4 > T EMOIER =X Y OREE R AT D720 DA A A
YT ANT A ARG, B 1T EIAARRNARSES, FUIR, 2015457 H 17 A
AINFREEAT . BIRIEB, XU IEET A~ U AZB T S MR A2 M oKL LTo
DYRKIA OJRIGE & 2 ORLER OB, % 14 RG-SR, #53)11 2015 4F 6 H 26 H




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

=B U UR{bEEsR DYRKIA O 7 4+ — 7 ¢ o ZHIRZER & LT BAER OB, &
125 [a] H ARSKPRZE 2 i 2. i, 2014 4F 6 H 20 A

HJFIEB, RNA fi& 2 o™ CEHROMEE - fiRd, BERKE X /7 Bo® I — i,

20141 H 27 H

IREIER., BHEEROIBELE AT A R T 27 U 7 h— LAISEEE . The Graduate Course

“Lifestyle-related diseases, Aging and Metabolism” Course Retreat 2013, »U&f. 2014 41 H
19 H

BIFIEH, RNA 7ut s o 78 MR, S SLER R 2R AIER RS, 2, 2013

F10H 1A

BOTUER, HHEEBOIRFE A FRRICT D F 7 A2 U7 b — LA, 6 RIY Y —F - o1

NR—yaryI—T47, 7, 201348 A 31 H

BIFIER, RNA 2450 &4 DA L - TEHBRE~ T, RIRRZEE X7 —, KRBk, 2013 4

7TH4H

HIUER, 72 A7 U7 h— LRI X D8 IEH A~k 7% RIS EROEE R S E
ks es, 2R, 20134:6 H 28 H

HIFER, mRNA Z4ER9 & U728 LWABEFFE DR, A ARSI 22T 7 I TRIFE S — IR
VURTVU L, % 201343 H 22 A

BIFIEE, EAREHEIC L DU A by TR, REPEHESREERBRL G RV 1730

WA Fa v —ORER., B, 20134 3 H 16 H

HJFIER, RNA 24500 &3 2 A TER ISPk T, RROMZET m o =7 b 5UER. 201342 A

16 H

AJFIER, RNA ZAE0) &9 2 A3 CHEERIC Bk . BRIRTRLA S R Y D A 5UEF. 2013 48 2

H9H

BFIER, RNA 2420 &4 2 A TR IC ke, —BERZREZVIERRIGRE, —H, 2013 4

2H1H

IR ER L AT FTA L v TR AEBR L FOIRBEOARENE, 43 v 7 AEENES A3 PG

XSBEKT —F _R—ZANFE VR A, fik, 2012412 A 26 H

[[EpE ]
Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Masatoshi Nakata, Yasuko

Funabiki, Toshio Heike, Masatoshi Hagiwara, Gene co-expression network analysis

identifies gene modules associated with clinical phenotype in Williams syndrome, The
13th International Congress of Human Genetics, Kyoto,Japan,April5 2016

Ohe K, Yoshida M, Ninomiya K, Nakano-Kobayashi A, Sakuma M, Usui T, Nojima T,
Kataoka N, and Hagiwara M, Identification of RNA-binding proteins responsible for
aberrant tissue-specific splicing of the IKBKAP gene in Familial dysautonomia, Eukaryotic
mRNA Processing Meeting; Cold Spring Harbor Laboratory Meeting, New York,
USA,August20,2015

Akihide Takeuchi, RNA-Binding Protein Sfpq is required for the transcriptional elongation

of long neuronal genes essential for brain development and relating to schizophrenia, 2014

7



COLD SPRING HARBOR ASIA CONFERENCES RNA Biology, Suzhou, China,

November10, 2014

@ RAZ—%FK (EWaik 13 1, EFREE 9 1)

L [EAN=#]

1.

10.

11.

RO A v TIREROBMEIZT 2T L~ T ADOKH. Yo ARY A0, RN ZFER,
MU Jovl, Ao %, SE B, BUHE i — IR IEEL 5 122 Bl B AT A2k s - FivER.
R KFIA Y ¥ 2 /3%, 2017/ 3/28, EHN.

RNA &% /37 BT X D ss A3 L O F8 A HiliH & %% /2 / RNA-binding proteins are
essential in neuronal and muscular development and their dysfunction cause developmental
disorders. T ARTY U LA, RN E=E M) ookE, AUE B R ERL 2 39 BIA A
FAEMERER, N2 T 4 2R, 2016/ 11/30, [EA.

et fask, EBE. BB, SRS, WHEN, hiKHE RILER, EHE F
M, MIREF. MBS, #HIEIERE ., Duchenne B A b7 4 — x4 5%V A%
> B IR LA T h 28l CLK1 FrRAEEHAl, AR I WA A Fuo—5a
25 11 [, U, 2016 46 7 15 H

SRS, o B, SR MIKEE M A RERES, MEA A, EHHEE, e
FB. HFIER, Z VEAENMRHEEIC LD 2 v A U F—inEe B LTI b e 03 .,
AR I WAL A ro—58 11 [EES, 5E. 201646 A 15 H

BB RAL T BINGEERE T, KIRER, A a7 oV filaA A —VEEEZ Wz~ F o b
EHERREIEOBRE, AR I WA A ro—5a 11 EHES, 5, 201646 A 17 H
A Ces, BNERE, AimiE, SRHBE, BHM— FEER. RNA &% /378 Sfpq 13F
AR ICLATH BRI FORBZIHT 5, # 2 B AAGFAREMES, B,
2016 -8 4 5 H

SRS, o B, SR IR AT A RERES, MEA A, EHHEE e
FB. HFIER, # VR AE O WHEIC X DR FERFREZ B4 L2 Bba o3 R, 55 89 A1 A
AREFERRE, B 201649 A 27 H

BB, FIFIEM, =% Y ka2 S ¥ 2L B OIERIE ISR R E D T2 D DA F A
T AT 4 7 AWIE, BART I WNNA A a DR 10 [BIFES, ik, 201546 A 10 A
ek, EBES. EHEL MAFER. HKEER, ERUZ e T 4 VBIEFICHT ST
7Y AXy THEEEEAT DLEMORE, # 17 R HARARN AFRFR, FLIEE, 2015 4 7
H15H

TUEBSY, BB, EARMIER, A ek, BJRIERL, BN intron-retaining RNA D
SREMRNT, 25 17 IR AR N A2, FLIR, 201647 H 15 A

AN e, A ESE, Aimis, fEM— EER. BRI 28 REE R - IEE G O
S FHEREOEY]. 25 17 [RIH AR N AP, FLIR, 2015427 H 16 A




12. Ao, BIEIER, TFRICET 2T R hr 7 ¢ UEOBESER 1757 RIS Bl S S o fif
B Elucidation of the extra-long gene specific expression control mechanism of Dmd, etc, in
the muscle], % 1[I AFFRFMTES, FOLH, 2015648 5 8 H

13. W EE [RNA RS # 737 B Sfpq 13, A KFEIZ B $ 5 i Rr R 2 BV IBIn 10
REICVATH D) # 16 I HA RNA FRFR, 4 5E, 201447 A 24 A

[\

B (Es] =59

1. MicroRNAs as potential biomarkers in Autism spectrum disorder. (Poster). Masatoshi
Nakata, Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Yasuko Funabiki,
Toshio Heike, Masatoshi Hagiwara. Neuroscience 2016. San Diego Convention Center, San
Diego, USA, 2016/11/14, [E4}

2. Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Masatoshi Nakata, Yasuko

Funabiki, Toshio Heike, Masatoshi Hagiwara, Integrated gene co-expression network

analysis reveals genotype-phenotype correlations in Williams syndrome, American Society
of Human Genetics 2016, Vancouver,Canada, October19, 2016

3. Masatoshi Nakata, Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Yasuko
Funabiki, Toshio Heike, Masatoshi Hagiwara, MicroRNA biomarkers in whole blood for

diagnosis of Autism Spectrum Disorder” American Society of Human Genetics 2016,
Vancouver,Canada, October21, 2016

4. Motoyasu Hosokawa, Akihide Takeuchi, Jun Tanihata, Shinichi Takede, Masatoshi
Hagiwara, “The RNA-binding protein Sfpq regulates extra-long gene expression that is
essential for skeletal muscle development,” The RNA Society of Japan 18th Annual Meeting
and THE 21stAnnual Meeting of THE RNA Society, Kyoto, June29, 2016

5.  Akihide Takeuchi, Kei Iida, Kensuke Ninomiya, Tomoaki Tsubota, Masatsugu Denawa,
Motoyasu Hosokawa, Mikako Ito, Hiroshi Kimura, Kinji Ohno, Masatoshi Hagiwara,

“RNA-Binding Protein Sfpq recruits CDK9 and activates transcriptional elongation of RNA
Pol II for long neuronal gene expression,”, The RNA Society of Japan 18th Annual Meeting
and THE 21stAnnual Meeting of THR RNA Society, Kyoto, June29, 2016

6. Kei Iida, Maki Sakuma, Hiromi Toyoshima, Masatsugu Denawa, Masatoshi Hagiwara,

“Computational characterization of targeting rules of splicing-modulating small molecule:
TGO003 in differentiated and undifferentiated muscle cells,”, The RNA Society of Japan 18th
Annual Meeting and THE 21stAnnual Meeting of THR RNA Society, Kyoto, June30, 2016

7. Hiromi Toyoshima, Kei iida, Ryo Kimura, Yasuko Funabiki, Masatoshi Hagiwara, “Survey

of micro regions showing differential expressions in blood samples of ASD patients based on
RNA-seq,”, The RNA Society of Japan 18th Annual Meeting and THE 21stAnnual Meeting of
THR RNA Society, Kyoto, June30, 2016

8. Masatoshi Nakata, Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Yasuko

Funabiki, Toshio Heike, Masatoshi Hagiwara, Signature microRNA expression patterns

identified in Williams syndrome, The 13th International Congress of Human Genetics,

9



Kyoto, April6, 2016

Akihide Takeuchi, RNA Binding Protein Sfpq is required for the expression of
schizophrenia-related long neuronal genes,” Society for Neuroscience 2014 Annual Meeting,
Washington DC, USA, November15,2014

(3) TEEREOFF « Heffrdahittz ) (x4 200 A

1.

[T VR T L HEFHESIC T T T 2 RITIN « R A A — 2 0 7 OfRERIHERE | FRIFERL, 4 -
BRA A =D T ORIFE~DRER], 201741 H 22 A, Hx, EH

[RNA A7 T A 32 7 @B EEERERORE 2R IETE 5002 ), #HIFIER, AP
2=y FUUARY T A 2016 4512 H 22 H, &AL, EW

UA VT MEGERE B AENTRFIEIC OV T, ARREE, FRIER, BARY ¢ U T A ASEGRE
D& (=7 ¢ VBT EHKS, 7T o | KBK,2016/6/13, [EN

~A 271 RNA ZH\\ =7 ¢ U7 AREBEREORIERE L 1RE~OISH, THER], AfE, m
FEVTIE, SRR, BN, EEET, EIER, BAY V7 AREFEREOS (27 4 B
) EMRRE. 7T 0 U KBk, 2016/6/13,  [EN

[SEED AR HR T8 L~ R 163 DIRIRBEBHIE IO\ T~ L BORIER, BEh 7 - m%E 7K
F3MEF v ) THERES, 2015456 A 17 H, —&E, EN

(4) FFFFHiE

10



(A4 )

[16gm0510008h0106]
SERk 294 5 H 26 H
Wopk 28 4E S EFEMNJE B B Ok R E E
I EAER
L (BAGE) s e B 8 SR 33
(& F5) Advanced Research and Development Programs for Medical Innovation
WFERRSIRES © (AARGE) =B 75 ARIEEIC X D RIS R E O 5ok
(& FB) Drug discovery for autism spectrum disorder based on epigenetic
research
WIFFEBHFEFH 2 (AAGEE) KRFBTEFIIER - B FRIFTIER
Arle Wk K4 : (3% §8) Graduate School of Medicine, Professor Masatoshi Hagiwara
% i # O FRk 284 41 1B ~ Pk 294  3H  31H
SrAEE (AAGE) BERRR L O R iPS MiflaZ f Vo KLERERE O s ) A
f AT
BRFE RS (& FB)
WFFEBATE 70 4H

(A AGE
e Bl K4

of patient—derived iPSCs for further research.
KT =t 5okt
"

Epigenetic analysis of blood samples from patients and establishment
3]=]

- B TFRRY
Graduate School of Medicine, Professor Toshio Heike

I FBROME (RIEHERE)

WFIEBAFRE S8 IC K D W D %HE
WHFERAFE R

SRR « REPBEPEEITERE - AR




IIL. ERRDIE~DFHEE
(1) =56 - HEEEHICR D —% (EWNEE b 1, EEREE 5 1)

[ENEE

1. MSWHEET, AFEEE.ASEBA 1T81F = v 7 U 2 M(CBCL/1Ys-5 : {f#5 M L C-TRF : (£F
TH) YRR O, VB FERGIEY & 2 oursaik. FERH)

2. MAREET, RS ASEBA {7815 = v~ U A & (TRF : 6-18 m/H) HEYEE/ER O, BE
FHHENRGE S & 2 Ok, FERIH)

3. HRHBEET, FIEERER. CBCL OEMEMIER DA, WEFFRES & oiursEEm. EhT)
4. MHRBEET, MR ASEBATEIF = v 27 U A b (18~59 M AH) DIEUEEIERR DA, i
RAEME2E. 2015, 44(8):1135-41.

5. MYHEET-, BOEAN, A, KTBE, BEAGESE, @R, NIEE, DHEEE, F)1/A4
1, AR, EEEER OREEMH L — 4 —F v — FMSPADOIERL, K OMEEMOmME. HEE
FEREIHIE S & 2 o HefElk. 2013, 54(1):14-26.

(EES |

1. Funabiki Y, Mizutani T, Murai T. Fine motor skills relate to visual memory in autism
spectrum disorder. Journal of Educational and Developmental Psychology. 2015, 5(1):88-96.

2. Kawasaki M, Kitajo K, Fukao K, Murai T, Yamaguchi Y, Funabiki Y, Neural Dynamics for a
Sudden Change in Other’s Behavioral Rhythm, Neural dynamics for a sudden change in
other's behavioral rhythm. Advance in Cognitive Neurodynamics (IV). 2015, 485-9.

3. Ivanova MY, Achenbach TM, Rescorla LA, Turner LV, Arnadéttir HA, Au A, Caldas JA,
Chaalal N, Chen YC, da Rocha MM, Decoster J, Fontaine J, Funabiki Y, Gudmundsson HS,
Kim YA, Leung P, Liu J, Malykh S, Markovi¢J, Oh KdJ, Petot JM, Samaniego VC, Silvares
EFM, Simulioniene R, Sobot V, Sokoli E, Sun G, Talcott JB, Vazquez N, Zasepa E.
Syndromes of Self-Reported Psychopathology for Ages 18-59 in 28 Societies.
Psychopathology and Behavioral Assessment. 2015, 37(2):171-83.

4. Ivanova MY, Achenbach TM, Rescorla LA, Turner LV, Arnadéttir HA, Au A, Caldas JC,
Chaalal N, Chen YC, da Rocha MM, Decoster J, Fontaine JR, Funabiki Y, Guomundsson HS,
Kim YA, Leung P, Liu J, Malykh S, Markovi¢ J, Oh KdJ, Petot J, Samaniego VC, Silvares
EFM, Simulioniené R, Sobot V, Sokoli E, Sun G, Talcott JB, Vézquez N, Zasepa E.
Syndromes of collateral-reported psychopathology for ages 18-59 in 18 Societies.
International Journal of Clinical and Health Psychology. 2015, 15(1):18-28.

5. Funabiki Y, Murai T, Toichi M. Cortical activation during attention to sound in autism
spectrum disorders. Res Dev Disabil. 2012, 33:518-524.



(2) 28« VURTY T LEIIBITAHHE « RAX—RE

O HAFHER (EWN ek 17 10, EEREE 1)
[EN =]
1. BRIy NU— 7T X 2 RERE ONNREMIA. OB, AMsE, hEER], IEETTHE,

10.

11.

12.

13.

14.

15.
16.

17.

SERER, BEFE, LEEBY, HEIEE. Eb 02 2 ADREMEE v ¥ —#f%t% Clinical
& Research Conference i, )[4 RT, 2016/12/1, EA.

BT, EEOBSCHEHAESNTVAE TR AL MIOWTHES, BABKOE LS, 2F
ERIHMES ., KIBHEHT 2 % —, 201742 A 18 A

B e iEREE O 85 ME B EE Mk (MSPA)O B R L IEH . 8L - HVEE
R E . FERGEE, KT 7 7 —A NAZ =T HU 77 LA, 20164 11 A 26 H
FORLEE 1. KRR I B FERE O RHERIOREM 71k, 2 29 (8] B ARG IRbis i 525
AR, B, AAHBEREE, 2016411 A 25 H

REREET-. 2 bOFALED b ~FEREEICST 2R E - RO T2 O FEREHE A~
AT RATTT 2016 F—/— bt viar, - BARSERKAE, 2016411 A 5 H
ISR, RGEREE OB R A - —L (MSPA) (T X B FEM & 3088, & 57 [a H A
REFFERBMEZSRS, Mgt I — MilarXriarvr2— 2016410 H 29 A
BH e T iEREE O 85 ME B EE M (MSPA)O B R LI H . 8L - HUEF
RIS, KR, VI 7nr F kIR, 2016 4£ 8 A 27 H

MRRLEE . 2Rk AN & HITAE DI, AR T SIT T T, iR S,
2015410 A 3 A

FOREE T, RCHE & S0 Db DY — L VR Y T A TR AR T o R E R
Bk, 58 18 [RIAERAHRBEEHEL 7 4+ — T &, RORBREME SRS AT RS, 2015
FTHI11H

MR FEREEOREE X v XA T A T THIET, REKREA VH VALV ARES, B
BRE, 2014412 H 12 A

AREREE T, FEEREEORMIM L 2O EEMR). WEFEBMETS, 77 b7 11k
A B1F HA—/L, 2014410 A 12 H

T, ZZADRROEE : ROLNATWEZ L, MEENTES 2, BARMRE 2
=, MERAREE, mMsiar~NryariR—n, 201449 H 21 H

IR T REREOBMEEDY . F 26 B ARAWRPHEMEZSRES HEH#B).,
T Y, RESTHREX, 2013411 H 29 H

A RLEE T KRNI 1T 5 ADHD ORI & 1ROV T, IR IR 7 o+ — T A (RERIGETED |
TER BRI, 2013411 A 15 H

MRREET. APEART N T AOIXL o LRETRHE, R F L. 201834:9 A 2 H
MHRAET . RERFEOTELOEME O Y | 5 49 [EIUTE- A0 - ALk KR5S BE
SRS GUEHER)., ATAT U —F KK, KR REFRX, 201347 H 26 A
MRS, FEEREE ORI & S, W ISR IT SRS, FERT EH 5D
X —. 201347 H 20 A




[[EpR=E]

1. 2L
@ HEEFEE (EWN=E 2 1, EFRESE 11
[EHNzE]
1. TPA ZIEH L7 REREEICB T 2EETFHELR Y T —27 Offl]. DA, KM, #HKIEIER.
2016 Ingenuity = —¥—I—7 ¢ 7, FREHETHRHX, 2016/9/9, [EN
2. FHIAE, S, KRS, UM, AREET, (ERERE,  FEEEE ORI Z RO,
KEIZORT DT ' A A F~MSPA (Multi-demensional Scale for PDD and ADHD) #i&H
LT~, HALD%RH 22 HKRkE, AU 7 g 3k (BkERSHEY) . 2013 4210 A 13
H
[[E R
1. Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Masatoshi Nakata, Yasuko
Funabiki, Toshio Heike, Masatoshi Hagiwara, Gene co-expression network analysis
identifies gene modules associated with clinical phenotype in Williams syndrome, The
13th International Congress of Human Genetics, Kyoto,Japan,April5 2016
B RRH—%FH (EWN =i 4 1, EFRSE 6 1)

2.

[EN&EE] k&, A b, P24, %, AR
1.

BT AHEEER. =, BREARARY T ABEFICET MR REO KR,
Neuro2013(% 36 [a] B AR EI RS, 26 56 [0 B ARMRRLFEA KRS, 2 23 [B] B AR [E]
FoREy), ENTIREERESAEA Ny MR — A G AERX), 201346 A 21 H

FHEE T MR, +r =, HEEAYY NI AREZROERKG—ERICER LT, H
53 [Bl H AN E HFHEMMETSRE, B2 R, 2012411 A 2 H

JEAML,  AREEE. BN, FIFEER. BEREEROALNEHICI T HEBFE, 6
53 [l A AR E HFFER/MHETSHRE, WS AL, 2012411 1A

HWRACSE., MEETT. RTFEA. BEMEAAN. JIEAM,  Fpesk, REREOEMKICEK
T 5 BEARN EBBOFMICDOWNT, 553 [H| A AR EFEIFHETLSRES, DSME  FU,
2012411 H 2 H

TS

[EREam] BERE, ¥4 b, 24, B, AR

1.

Masatoshi Nakata, Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Yasuko

Funabiki, Toshio Heike, Masatoshi Hagiwara, Signature microRNA expression patterns

identified in Williams syndrome, The 13th International Congress of Human Genetics,
Kyoto, April6, 2016



2. Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Masatoshi Nakata, Yasuko

Funabiki, Toshio Heike, Masatoshi Hagiwara, Integrated gene co-expression network

analysis reveals genotype-phenotype correlations in Williams syndrome, American Society
of Human Genetics 2016, Vancouver,Canada, October19, 2016

3. Masatoshi Nakata, Ryo Kimura, Kiyotaka Tomiwa, Tomonari Awaya, Takeo Kato, Yasuko
Funabiki, Toshio Heike, Masatoshi Hagiwara, MicroRNA biomarkers in whole blood for

diagnosis of Autism Spectrum Disorder” American Society of Human Genetics 2016,
Vancouver,Canada, October21, 2016

4. Kawasaki M, Komeda H, Murai T, Funabiki Y, Different strategy for movement imitation in
ASD, Neuroscience 2014, Washington DC USA, Novemver11,2014

5. Kawasaki M, Funabiki F, Kitajo K, Fukao K, Murai T, Yamaguchi Y, Inter-Brain
Synchronization for Human-Human Communication: Elucidation in Autism Spectrum
Disorders, Proc, International Conference on Brain and Health Informatics, Gunma JPN,
October,2013

6. Kawasaki M, Kitajo K, Fukao K, Murai T, Yamaguchi Y, Funabiki Y, Different mechanisms
for coordinating with other’s rhythms in autistic and control adults, Neuroscience 2013, San
Diego California USA, Novemver12,2013

(3) TEERE DR « Hefrdahittz ) (x4 20 A

1. UAUT NEGEERE =7 ) LMENHRFTRICOW T, Kk5, SIEIEE, BAY U7 &5 AGERERE
D& (=7 ¢ VW) EHKS, 7T o | KBK,2016/6/13, [EN

2. <A 271 RNA ZHW\W=w 4 U7 LASEGEREOFRREM L 1GE~OIGH, HER, AF75E,
FEVTIE, SRR, BN, EEET, FEIEE, BAY V7 AREFEREOS (27 4 B
) EMRRE. 7T 0 U KBk, 2016/6/13,  [EN

(4) FReEFHE
L



(A4 )

I EAER

WFFERAJE RS

WHIERASEH Y &

PrE i KA

= Hﬁ ﬁﬂ fH] :
Sy FARFSE

A R4
WFIEBRFE Sy

T ik o4

[16gm0510008h0206]
Rk 29 425 H 19 H

TRk 28 A EREM SRR B R R W E E

(A AGE
C

(A AGE

C

(A AFH)
(ZE &)

R bl ST BR 7 SR

Advanced Research & Development Programs for Medical Innovation

TS LBIFRIC LB RIS E R E O SO iR
Drug discovery for autism spectrum disorder based on epigenetic

research

ENZRFHENFIOR T RFEGEEFAITER Zd%  HIFIER
Kyoto University, Graduate School of Medicine, Professor, Masatoshi

Hagiwara

TR 2844 H 1 H ~ FRR2943 H 31 H

(HAFE)
(FE &8

T DASEEARIE LTS T AR

Synthesis of small compounds for epigenetic pharmaceuticals

(AAEE) BB LEafgeer Bz MaFER
(3% §&) Tokyo Medical and Dental University, Institute of Biomaterials and

Bioengineering, Professor, Takamitsu Hosoya

I FBROME (RIEHERE)

MR AR « [ENRAIE NGRS « REPFEEEITER - FIFIER IS 22 M,




III. RO~ DFEE

(1)

TR - MESEICRT D% (ENEE off. [EHEREE  34F)

Makoto Yamamoto, Hiroshi Onogi, Isao Kii, Suguru Yoshida, Kei Iida, Hiroyuki Sakai,
Toshiaki Tsubota, Nobutoshi Ito, Takamitsu Hosoya and Masatoshi Hagiwara. “ CDK9

inhibitor FIT-039 prevents replication of multiple DNA viruses.” The Journal of Cinical
Investigation. 2014, 124(8), 3479-3488. (doi:10.1172/JCI73805)

Mayumi Yoshida, Naoyuki Kataoka, Kenjyo Miyauchi, Kenji Ohe, Kei Iida, Suguru Yoshida,
Takayuki Nojima, Yukiko Okuno, Hiroshi Onogi, Tomomi Usui, Akihide Takeuchi,

Takamitsu Hosoya, Tsutomu Suzuki, and Masatoshi Hagiwara. “Rectifier of aberrant

mRNA splicing recovers tRNA modification in familial dysautonomia”. Proceedings of the
National Academy of Sciences of the United States of America, 2015, 112(9), 2764-2769.
(doi:10.1073/pnas.1415525112)

Yoshida S, Yano T, Nishiyama Y, Misawa Y, Kondo M, Matsushita T, Igawa K, Tomooka K,
Hosoya T. "Thiazolobenzyne: a versatile intermediate for multisubstituted benzothiazoles."
Chem. Commun., 2016, 52(75), 11199-11202. (d0i:10.1039/C6CC05112J)

CVURT U LIRSS OEE - R A X 3 FK

FTaXoYA UERIH LIS BRSNS T 7 Y — VERIEDORRE, RA X —, REFEA

HH O, MEETE, F 43 MERBE LR RS, BRI R, Yk 25 410 A 17 H, IW

FTaXoYA BRI LIS BRSNS T 7 Y — VERIEDORRE, RA X —, REFEA

HH O, MBFER, B39 BIREE AROESL R T A, R e R T, ¥&2Mﬁnﬂ
6 H, EMN.

LW T T Y = VOB EG R E B LIC@RT 7 a X D ORMAB IO T4
YOFAT I ARG OB, AEE, KEEA, HH E RTRE, MEFER AREES
%94 FFFR (2014), FRRA HEN, V2643 7 28 A, EA.

ZEHANF T = VEOEES AR LT 74 VEOFBFIIEORS, D, 5/l
B, REEA, MEFER, 5612 BERIREZE S FH#EE Y VRO T A, BT, Tk 26 4 5 A
24 H, EHMN.

(3) TEERE DR - Heffrdahittz ) (x4 200 A

AV

(4) et



	【報告様式４】委託研究開発成果報告書_萩原G _r
	【報告様式４】委託研究開発成果報告書_平家G _r
	【報告様式４】委託研究開発成果報告書CREST_細谷_170519 _r

