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In this term, we newl¥ developed (chromosome mutant) animal models of autism
spectrum disorder (ASD) for human 15913.3 deletion, and GABAR cluster deletion in 15q11-ql13 locus.
In particular, 15913.3 model mice showed social deficits which mimic core symptom of patients with
ASD. Simultaneously, we performed seizure assay as pharmacological test using animal model of 15g25.
2-25.3 deletion and 15913.3 deletion mice. In this analysis we applied non-liquid gas-system which
efficiently cause seizure-like symptoms. In this assay, 15913.3 heterozygote deletion mice didn"t
show clear changes, however, 15g13.3 homozugote mice increased frequency of generalized seizures. We
also analyzed gender difference using 15913.3 heterozygte and homozygote mice. However, no
differences were observed in this assay. Thus, we concluded that 15q13.3 locus is associated with
both ASD-like symptoms and seizure, but gender may not associated with these symptoms.
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a v —#%" (Copy Number Variations: CNVs)iZ, & ~%/ A DNAZRIO—>THDH
FZ£ A (Single Nucleotide Polymorphisms: SNPs) & 1Z B2V, b A HR—RICELEK
OBIZTRED 2 5B (b E D 2/ (RK, EH) EEFZRIN TS (Strangr BE, Science,
2007; Freeman JL et al., Genome Research, 2006). T4, MNA %G Tkk4 7B & DN
WxIZHE SN TWD—F, BHE, FAKMIEE Vo T REMARRER & OFBENERD D
CNV bR & I\ZHE SN TWA( Sebat J et al., Science, 2007; Xu B et al., Nature Genetics,
2008). KEV A E L AMHIC L D2 BHIEDT —H _X—R « T—h A TIZBWTHLHEEBZD
CNV 2 HPHJE & DAEEE 238 T 5 (https:/gene.sfari.org/database/cnv/). KA —4r
#—(Next generation sequencer: NGS)Z &7 % VAR — b T~ s O R E L i 7= 728 is
T YRR v — D — DR AO—Bh 7> TEY, BIELIVEHEL O D~—h—0N k% IZ
WEEINTND.

bt MEEF A LB TV, R LU0, M AR LUV TORgEE FTREE L, Al
AN IV T S HFH - I IZB W THAETH H. HIEMICE N T, faletT
A SN TE. BRED CNV 255 L LIZ8E T VX 15q11-q13 OEEET /WG
% %% L (Nakatani J, Tamada K et al., Cell, 2009), EF/LOIERREAL TS EDD, KA
SESR BB ET AAFEILY A7 BIGF & LCRE Sz [H—&E1] 258 L LicBREET v
WEF LT DORBURTH S, AME (RER) BIED A =X A, HegstERRoRES, A%
OERSEEAZ V== 795 T AL —v a0 $—F121F CNV 280zt MEa
B EHEICXM LTk x o X A T ORBET NVEMWNEEVETH D

ARHFZECILHFEE DSHHRICEA%E L7z [15925.2-25.3(5) 660 kb) D KT 7 /1] % H FHIE DR
ETFNELCHERTS (K1), RY@IRfEE RKT 5 BF1T, B, BEE, 9KRESE
JEER IR SRR BRE O RF 2R, 0B, TN E OARYAMRE Z 55 & LT L83
TFAE L7V, J2BRIT, #KEEABR & L T DREADD (designer receptors exclusively activated by
designer drugs ; 7 VA F— K7 v ZERANTIEMEAL 2D N TZRFER) 12 &K 2 IR B I8 R
WZ&, MEFTEALIC T DM & BB FRBUEINIC X 2 BPERITEIO L A % o — LR AT
I, ERERC, EKHEFERE LT, BEERFICBWCEHEE CHETIREAMTHL [TAM
AFRVEN ICBIT 2 EBRETTH . K 15925.2-25.83 DET /L, ILIMOABIEET L TE [TA
MAFEIED, R L TR T o 2 0T 247 5 .
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B 1. FZREE - FEEN L MRS 2 YA AR (15025.2-25.3)
AWFFER RIS £ 9%, distal SRO (Smallest Region of Overlap) & K 3 5 & 1L /A& 72
FARAE AP FRERAE IR %2 759" (Doelken et al., 2012 X V) i)
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BTE B BAE O L2 B W TR L LV TOEREZGT 28T Vv binl, &bk
HHBAERELAOBEMIIBWTETANLETHD. ERIITY ) AREHIFTH D
CRISPR/Cas9 M 27 A& W TIERS %,

(2) APEYOARERET VA W CREERR 2 LT 5:

15q25.2-25.3 K27 VI EEIC MRI (MagneticResonancelmaging : /45 s i) 2 72 7 &)
EHWIZ R A A —2 > 7B RIMBEE O —H8, WA TOZE 2RO TS, LIehn>T
DREADD (T X 2 &M & B FHBEANNC LY, RTOBEFHRBZERFLT 5 5 Ok,
AT L AF 2—SND0NTT 5. £z, BRERFICBSWTEBEICERO bND [TANA
FAED (BT 2 RB (Magstk) 2%, BPELHET 2 RARERET L~ T A THRERIZHE
Sibh, HHEEREZIEL, HEELOBMELZERTS.
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Seizure assay
Flurothyl-induced seizure
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ROTANARIEFSERIKDEEE U VR LY —EERFENIZ Flurothyl 723
LR DHEND, L0 RE LIRS E——NIZIRAT 5K 1). B = —N I
ReHTND. IAMPBEE L THY, E—h—NDO~ T AT
ZAR D Flurothyl #W A3 25|27/ 5.

T VOERLT, 7 SRESIT
Td 5 CRISPR/Cas9 DY ZAF A2 LV,
S*F G Y B ARTEIR O W RIRIALE T DR E T A ), KA U9 5% TR i %2 %45
oz, %é¢®&ﬁivvxmﬁmm H LIIZHEIICORE T 7=,

PR TR O T WVNAERYE [ F LT N5 — v PT2) | OREENEE 5% 5 L
TN LTSRS BT, Hi7-72EBRR & LT Benjamin Philpot IZ X WIRE S -0 R0k
EEIZ X 5 (Judson MC et al., Neuron, 2016) GABA A Z&fKT v Z A= Tk 5 flurothyl
PR KRR A I hE LT,
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A BRE DY ta iz~ 7 A L LT, 15q25.2-25.3 RAITH %, 15q13.3 K%, 15g11-13 NIT
fFET % GABA 77 7 AN — R~ U A %G, KRET N~V U AL, Filchfeaffr Lo~y A
E LT, BRAEDOREAIOEIR L ~)VOBRE BT 21D 5.

SRELEAOFRITICIE, 244 DREADD (2 K A R EMTIEIC LDV AX 2 —FEBREZ1TH TETH-
7203, H GRS BT 7 L OVERUZ B0 DT UL EDORE 2323730, DREADD X7 # — D
B EFE oz, Z2O—F, [TADARIE] ICBET 2 3KBIERCTIX, PTZ OMERENE G D
ﬁzﬁmfh#h%ﬁﬁﬁﬁ%ﬁﬁﬁéﬁt&+%%¢Té$f,ﬁmht%%%ﬁo_t#
Hisk7-. ABFETIE, BRZROFESID D 15q13. 3 RICETF L Z AW THI2E 21T >7-. 15q13.3 ~
T RIET LTI, T CAPARIEOHE ] TIXEAR L ORICEITZRBD bR P72 b D0,
15q13. 3 T LIVEZBEIIRK LI /) v 7T U M~V ATIL, ABRHEED ERANED LN, B
FAE R & CTADAOFBEBRIIRHZENZ VN, RET /L~ T A X5 % WHOKFERE
fitBH9 5 L CEBERET MY 95 L Bbhd. B, BEEICBITSMEICO VT, BT
DR AEZONERBEICH STV D, FEEECHD8 A~ 7 R ZB W T L~ A THE
Ffbk%fﬁ‘é(Jung H et al., Nature Neurosci., 2018). ZIK'?WZ%H%I(\, ﬁ?"ﬁ#’C/vﬁ)A/

ETREZMNT L0, AERETRRD NN o Tz, Ltﬁofxﬁ , 15q13.3 %
@%Eﬂif@#hﬁ%kﬁ ﬁm%# WD BENDE DD, F DM - JERIC i#i WD B
BRWENRH LM E o7,
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