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(57) Abstract: Provided are a composition for specifically exciting GABAergic neurons in the nucleus accumbens and the use there -
of in improving abnormal schizophrenic behaviours. The composition comprises a viral vector carrying a light-sensitive gene for in-
fecting GABAergic neurons in the nucleus accumbens and an irradiation device capable of generating blue light, wherein the viral
vector comprises a Syn promoter, a light sensation gene and a green fluorescence labelling gene.
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RIS RRIIT 1 GABA fE D2 TCHUAL A R AR R b A 20 S
P LI

ARSI,

AR R PR AP AT IRBEIZ 1) GABA REfh et (AL 54 S HHE S
i o BERE AT A IR

B SHOR

- AN ORI R AT R F R A B, B AT EAE ML AA LI,
B RE B B A1600 7 N, FHEAH —+ I AET H k. HE-EZ LUR3.4
fCILE FDES, A0 =T 7 NZBE G RERGALL AT R B WA A ai i Zeks
P E PR e S AR AL B, AR A S B BB e 57 B ) R I L
Do BRI, 21 RGP ERAT I AL, RE TR A Tt R
JERB AR, AR ZRATE S 2 G 0R, RS S gk N, Pt 2020204F, K
I 1E B B o S A oK b $25% . S B AR U ET AL 0 B — A e AR e
AR, FTUAEBAEE ST, BAVELEH#BEAR T “RmEmeR” .

K5 A 53 285E (schizophrenia) & A ™ B KPR MMEGN 2 —, PAIEARAM AR,
e e, TS TR, RS s SEEE A I N EERE . AT N
AR R, H BT A TS SR RS o 2 E R 28 T S LI A BN T 92% o K
MARERABIRIE S BRER . MEAE. thaRPTESR S, M ERmN TR
B\ CHg &5t K i

AT 32 30 DA A K 20 2O B8 IR AR IR R P 8 2 LI Dh RE R TR A A
B Z . IR 30 D2 A [ 52 14 (Dopamine Receptor D2, DRD2)EHIFMNE K G i7 ks
P 2GR I T TR AT BOR o M, TR AR bR AT R AR X R n £
EL R TR R 220 1 A B PT LA EE RS s » ] UBIRIDRS o 43 2RO R BROKE o
RER . R, XPIR <80 B8 2 CIRRIATR e ie 2 2, 7] DAIFEVE 2 8 hds RokS
PR PEREIR GBH L)W Z 4D .

IRAEAT RIRG 2 2O 2 O 59 CLRp 8 730248, IER MM RIE#A, (A
WA TR RIS o T HL, RS2 RUIE R R AT AE 2 K e R 2 )

N
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LY. SARREARLL, R REAE B AR LR T AE R T A2 A i) SRR U B 2 1 2
Bk, FEARAER; WARY, Kol 80E 88 ] Re 7 /R0 2 s A D g
Mo H AT . DRI, F AT PSR o (0 500 B SE a T M e 2 (SCRF,
AR A2 b 2 CU R SR TR S R IR 2 VA SE OB IR T I H Y, o
bR .

EAFR Y -2 TR (GABAD REMLSAER I ZHIE . IIIIE . H AVIE K AR RS AE %
PAv b IR HEB S AT SN . 5ol B B B BT SRS R Y], GABAFHZE I 57
WALKE O ZOE PR AR EERE . ARBIZAL TRR R SIS R G, W
XIS T, RN Ny, i SRAETZARIE, Jese R GUR, BRI BRI E
BRAMMREEY, SRR ATIN—NECR I o 2% B AR O SR A2 b 2 22 e 2
Tho XIMETUFERIMZ I Tt y-2 2k | 1R (GABA). (BARBERZZ A w10 TR 2K
AP BHIE S FAT N HRL RO R EATAT S, A BOR W i R AR I —FhoRe S ME T PR B %
BE i e R ol 3 BUIE S W AT I TR

KN

AR WY 32 H RIAE T A — ke S M U 45 BE AR IR I A R SGE RS o RE S
TR

AR R DAL I B, e M P IS 1 2 ZRUE S AR R i 15 1 e o 1E
EARAM, R IAT 2 s, AR B N DR S MY Ay e, BE R 2 s
FCARBAR S AR/ SR FE I S FAT 0, A AR B A% AR ] e 2 1 0K o 73 20 5%
FEAT 9 IR R

Mt U7, AR AR A X AT IRBEIZ ) GABA REfh et a5
W, AR

M T REGARFEZ 10 GABA Rz o i BRI a8tk i3k
ERBT IR SREFOChRCE A, Hp, Bridiash T Syn B3 T

BE AR IR R, A TR A AR R AZ AT O E IR 2 AR v o

AT I R 15 T RBCRE AL R P o a3 B AR N BIRBRAZ X, FORE 23 ISR B A% X
MIGABAREMIZE o0, {EGABAREMIZ L NRIEM M 2K, MRt ARG &S
T IR IR GABAREMZ TCIAT L RIBL, AT, GABAREMIZ L3t AT A,

@3}
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AR BCE NG IR ZEAEAAEAT A I DI RE o AR W L vy B0K S S 9 W T o A W fg 20
ERIBARBEZ X 5 5, BENS W12 A S R il 0 BRI SR ARAT O, Bl s M s A B R
VSRR, WA RS R 7 ZOES IR 0 A 6 DAL 32 AR RE A W, 2 v G B JREAR G
ARIABERETT o R, A BIPRAE T REXPRS 1ol 70 A B B =2 22 A ROR I RF AL 1 57
WAT A, PR A SR S BRI R RN IR SO R 2y R it T
IS o

MRYEAS I BARSE T 5, AR W B iR S ME X A IR P I GABA e
Mt A SR LR —F “ A7 8 &7, KPR TAKR I P R
EARBEZ ) GABA BefhZe o IR I -0l MORL RS s S5, 10—t
7 i B AT G A 3, 5 AL 12 BRI 17 B AR KA rh 23 Sl U B Aoy A e
Je B A

MRYEAS I BARSE T 5, AR W B iR S ME X A IR P I GABA e
MZ T A G PC IS TR eI IR i m B AR IR B % () GABA B
M2 TCIATIR R BARBI QA6 SEAGE A AR RN R GE, RERGHER KR 65
R A K 3 B N BIRBEAZ X, AN A LR B A% DX 1) GABA REfHZ:
JCAN ..

FEAR ) — BARSR T 2 rb, M T I IRBEZ o GABA RefhZeu i i
s ARG L P 4% i DR IR IR R B s IR R IR 3708 Syn B3 1 Dtk
P4 ChR2; Zr9hRic i Al eYFP; BTk iy a3 A ies:; RARRIMEIEREn] LLZ
BT Je A B BORIEAT

MRYE A B BAR S 5 2, e B 1R 495 s DR IR R s 3RO &5 417 AT Syn
JORLI R R . RFEZ T GABA Rz e IS & 5 Syn JFOREL )18 9 75 2%
)5, JAshT Syn ABhENOLBEE RISk, BRI GABA feEfhZuai i
W ARIEA R R 1A, AE 32 BIDCHUR Mt A AR PR i DX Ay, RS B e A ol 7 2
RESEFEAT A AR R o AR AS A I R A S U 5, AN Y P B 1) e g o 20 R0 57
FEAT A G, o, Prak i 4 s JeRiCRE IR 1 i 23 814l 511747 Syn-ChR2-eYFP
kLR R, A 1A Pron. AU BRI+, Briki
Syn-ChR2-eYFP SRl N ikt s, K& A JeiEE R« 9ot hrid 2 S 1y
SEMEARIC LR TC JA 37 Synapsin (Syn) R JFUREAN 5 480 75 0 B AR 5 (AR & iUkE
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pCMVARS8.74 . pMD2.G—#2, HMAINRFIA—EHG A 293FT 40, RidR/amiEts
B G H Syn-ChR2-eYFP JFukii 80 25 48014 o

MR A W BAR S 7 30, A B Tk i) S P A AR B Z T GABA REFHZS
JCAIMAL A, S, BT EE Y K 460~480nm [, fRIE AN 470nm
IOREDI

U7, AR SRR R AT R L T I GABA REFN 2 CHIAL S MITE T %%
T B RG I 0r ZOERFEAT RGP I B Re e e (R B AZ P 9 GABA ¢
MZTTI AW AR IR B ZLE4, Tl i H A A WY R 28 6 WA il & FH T X
ERG R > ZOE S R e R A H G A BRI RGP N H]

MR A W BAR SR 77 30, AEA R A RN, JEr, i i e R #h o)
FONE AT 0 R G ) T3k 285 49 w8 i O ek B 0 7 8 A SRR g R £ R A X
) GABA REMIZRC, FRlid Ot M E RN 5 RBR IZ AT OO UL, Bk
NGO EOEF AT A

MWRAE AR N BAR S 7 30, EAR AR A T, b, Fnd R geis f s
TR S RIS AR AT . fEARR B — RARSERif+, RAH 200um
RIDGETR G R E P A DT IR IRAR AL, T X0 G S5 AR B AT O 4%

WRAE A W BAR S 7 30, EAR WA R A o, o, Ind e e
A WO 470~480nm, JGEFHIH O3 12~20 mW Aoy, JGlSIE 40~80Hz )
Jes 1: 1R ASEE, RFSE Smin BB,

U7, AR NCER A MG RGO RUE R AT N R, RG]
FTREIAGY . 1, PriR RORah 3 SO AT A R S R BME 99 (L A/ SR R

U7, AR ISR T RS R o BOE AT A TV, %07 IR

e A S W R385 DG RECRE R RS 0 T B A AN IR BRAZ X, A FL IR G AR R A% X P £
GABAREMZETC, TEGABAREMIZETC N R ILAH D GRS A4

LI RGN RIS TR GABABEMI L JLHE T i, (LAY .

AR B IR O3 R 4 o SR S ARAT N 75, GABARBMIE L2t G, RI%E
SRR RUE AT N B D e

MR A W BAR S 7 58, AN WSS R A 2 BOE SR ARAT A R 5 v, il
A R T IR S AR WAL AT WO ORI, DABGENE Bl > BOE R FEAT . Tk
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WIS N R 470~480nm, JGETH FIZh3 12~20 mW ity , DGR
40~80Hz; (FZFEL 1: 1, ¥4 Smin DL,

AR I 33 BEAROR - AR B I E AR LIS it R e 1 X e AR % P ¥ GABA
BEARZEIT, W LUH MEER A BOER AT N, BUES 2 SS9 iaT, 1
IESEIL T Rk, AAEZER .

e 1 13

K 1A 4 Syn-ChR2-eYFP Sk 7~ & 1A

K 1B~1C 2 /) AR B 4% Fh GABA BE#H £2 S0 40 i il T 28 3% Syn-ChR2-e YFP [{] 718 B
K, Bl Acbe HIRFEHZ, Acbsh A RS IZ 58 14;

B2 3 i ' OGS /) BRUAR B A% X BT O IR K s s ], BITP Acbe B RFE %, Acbsh
AR B RZ ST

B3 A ST 1 D B A A R 3 T AR BRI R I DX Oy P 1 S50 45 AL

K4 Ay sz ) 1P B4R R . DISC1::ChR2LL K DISC1::e YFPAY /] il 1) i 4+ 7k
S A R

5 g st 1R EFAE A . DISC1::ChR2 B K DISC1::e YFPARL /N U i 48+ -3k
LGS RIS 2 LK

oo

HARS 7 =

AT AR B ARHE . H BRE 28 R0 A G A BEAR, DR RS
ST A R B A AR 7 AT LA RRAN U B, 7B A e s i S 1 B A R B G AN T
BRI A RIS o 2 S T8 v AR B RAR R AR IR SIE 88 50 T80 42 BT g s )
RS B BRI TR T LR A

CAR S, i SR A6 R AR L 2w R 3RS, BROR] 4 BT AR i 2 )
FA3E.

ST 1

(1), #E%7 Syn-ChR2-eYFP JFoki (14895 52 7R 1 il 4%

il % TAES S R R AR B 1 i i s 814, 4547 77 Syn-ChR2-e YFP JiU ki :
W B ACREER . S TORR I HE B XA TR MERR ICZ 4H i A5 B Syn ) TR
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(0.5 ng)  CEZRE TR AWM ENARTR) , RIS R AR IR & TohipCMV
AR8.74 . pMD2.G. (15 pug> —i#8, MHEFA (InvitrogenA =) —E@H Y2
293FTAINL (ATCCZA )™ i, 40 AR AR 225405 RIVRS S5 5 B0l i) — b4 i k>
(££200,000 ™46 PLARFTIAD o 24/NI 5, BrFR293F THH MK 15 77 iR e o L
FAH S mMAEIEREN FIDMEM G 4R 4205 5 o 16/ 7, ) A ER 3 B9 Lo B LA 50,0003 i
R, AR L 20% 1 HEREIEAT, R IE o W ER A RRIA3 X 10° TU/mLEA I,
77 HH B9 E R L T [ R AR 22 B LA 1: 1000 AR LLEAT B . K SR E K 55
R 400F AR LLIR AR MIEDMEM A+, F TGS R () H bR X . R
%o

(2) K457 Syn-ChR2-e YFP JFURL 1 12 93 B A3 AR N R 48 DX A HL /R e 4 M

K F AP 8 2 Al I ST A S A B AR L R A R R £ 15 3 14
HOCHCEE R I3 3 AN B/ U ARREAZ, TEANE—BON0.4uL, TENJG, S5453)4,
HO~3 UM R, BT ARG e % e, % 4 IR WoR T s tasdot, R
Syn-ChR2-eYFPTE A7 Ik e 2y (w2 WLEIIB X IE1C) , BIH] I G % F 1 Eoks
PR3 ZREE RN AT A 2RI, b BORS R 43 ROE /N BURSR A 555 25 (tamoxifen)
75 FDISC1 5 AL i [ KB 1 BE R B

(3) + JGURETT B ORS P 73 ZOE R /N AT A 2R

WE2HTR, fE 1A Syn-ChR2-eYFP 57 3215 A K /) KR P ER A% i DX T 3 N\
T B4 A200pumOGET, #EAT470nm ARG RIE, DI 1.1 mW, G 60Hz,
BERS0 msfE S 50ms, (FA A1, BREES mins, SRR A E- i — PRSI EAE S
JIVEX AR BRAZ M X 40 28 70 AR DEAT SR Lo B, g RAnEI3 PR, KI3E R IDL
R, B2 T ORI AR BEAZ I X % v, SRJE XL (4 'S5 WDISCL::ChR2) HAT
PR AR E S, (RIS AR TR /N B DL K DISC 1Y e AN A e YF P [R] FS 1 43 40
/ML (95 ADISCL:eYFP) HEATATLLSEE:, HLEiRanEafs, KIS hHgit4iR,
4} 5 DISC1:: ChR2 47 [EORE 1 73 ZEAE AR BR A% T I GABA R M2 o dil W e G T
ChR2JF4IE T GHIUR I E 8 1 IIDISC LR/ L, DISC1::e YFPE 7R FURS il 73 RE
IR BEZ T Y GABARE M & e 4l AU e T e YFPIF R IX 1 i 2k A I DISC1 4% 2k B /)
L BITPONZRFTHOURINEL,  Fras i) Jr i BTk, OFF 275 KD HIEL

BT fE 28+ 0E (High plus maze) &7 FH BT BT 5 R B8 4R T04R 1 R %o
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RO B BMB T B JE 1 SAT R s AR IBIRAS . = e Tk s R — X
R A0 P, WG AT B E T R I e 2 1) 5 VRS TR i 3y, AR T A R
FUME X AEH RS T iE S, LR B Ay, ZhA E i P AR TR 3 S 2R, X
IR T ERST S BRI ST N, T AR RIS B M BUAR IS 25 e B 3G Ik N T
BB S IR, Sk S B T s, AR T NS ENEEE b, SR G AR R
A Z L, AR A B R 60cm, JFBUE N 25X5em (KX 8, W&
B 25X5X143 cm (KX X & Do,

MIE 4 Bl 5 mf LU 2Rk B S B 3R B, fE IR AT OFF JIRZ& T, DISCI
FEH 7y ZHER N, (DISC1::ChR2 & DISC1::eYFP) R JFJUE ) 2o R B R T BF A= Y
ANEL BEANTFIUE BOMERC TEFA Y, (RRAE ON RS T, Jais AR R 4%
DISCI /MR NAc X (DISCI:: ChR2) Ji (GEST &R ChR2 7E NAc X,
HHDOCEBARIBOZIN O, X LB AR A, g AT R s A B
gt RRTREESG HAh, XHAT 758 (DISCL:: eYFP) Y DISCI /M, H:
B PR T BT A
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PR ZER A

1. — Pl e LA IR B AZ P (1 GABA REME TGN, 245 MEE:

T EYARBEZ T GABA BEMPIZ JC 7 GBI R i T8 1Z8a
FERDIT JGERER . GEIOGFRICEER, Hh, FrRBAZF R Syn B3IT

BEP AR OGBS R, H TR S5 (AR R AT O JE R s LU v

2. FRAEBCRIEESR 1 Pk il e M % e AR Z I GABA BeME T &Y, %
HEYCAEE: A PTR S G ISE R R B AR R R BE L T 1 GABA BEARZ TN
A EL

3. MRAEACRIZSR 1 FTk R e P B ARBE A% T 1) GABA B & el &4,
W, TR DG A 460~480nm (1D, ALk A 470nm KEEL.

4. 5 SN RBEIZ A I GABA R T4 A AE R 55 F T DS A 1 ) 280
FAAT ARG TN, Horb, Pridke s ey R P GABA Beti& o4l
B A BREESR 1~3 PAE— TR IS

5. MRAEAUNER 4 FrA R, b, Il BIEGE R0 ROE AT A I R S
A F TR 245 ) rh 5 O RS TR K s B I IR R D 1) GABA & 0T, JF
T b T R S AR WAL AT WO ORI, DA NG 73 2O AT R o

6. MARBAEK 4 Jrf i A, b, Frik iR eh > ZOEFHEAT A 2 S R 2R
oL/ B A e

7. MRAEBRIER S PR, Horr, PRk s A ol o 2UE R FEAT W IR AL
BLHE TR DA 3 RIS I ARBE I RO T

8. MUEAMESR 7 Fri’ I A, b, PFrid oA oK
470~480nm, JEEFIFIH CIIE 12~20 mW, JGIRATE 40~80Hz [106; 1: 1 B2 L,
FreE Smin P L

Oy —FIBEENE I RLEFFAT NI RE, EZRGAITEBORER 1~3 T—TpT
ARRAEY.

10 HRYEBUREESK 9 Prid M R oh 73 ZOEFFEAT AR RS, o, Il ks o
O3 BORE AT h a2 S R BMR 39 AT A /B 1S

11, —FrSEERE A  BOE AT A 55, 12T E AL
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g — b 385 75 DI AR AL ) 1 0 B R N BIR B AZ X, A LR AR B % X £
GABAREHIZTT, TEGABAREMIZ TN FRBAH N KD M4 b Iradk 45 D AL A
ORI AR A s 1~ DGR, SEIORIAER, Hrh, PridEash o Syn/d
IR

LI RGN RIS TR GABABEMI L JLHE T i, (LAY .

12, RIEBCMER 11 Frif i irik, i Rl s A E XG5 B RBE 2 HE T
WOOGHRIE, DA ZUE R FEAT H

13, MR ESR 12 Frd o7k, b, Prid Ot AE A Bt K
470~480nm, JCEFHIH D)% 12~20 mW oA, JElRM4 40~80Hz; (¥t 1: 1, #f
42 Smin LA L.
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Mediate Depression-Related Outcomes to Social Defeat Stress”, BIOLOGICAL
PSYCHIATRY, vol. 77, no. 3, 01 February 2015 (01.02.2015), ISSN: 0006-3223,
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. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)
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cannot be considered to involve an inventive step when the
document is combined with one or more other such
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“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

14 February 2016 (14.02.2016) 09 March 2016 (09.03.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao ZHANG, Chi

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62411932

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2015/099667

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

FRANCIS, T.C. et al., “Nucleus Accumbens Medium Spiny Neuron Subtypes
Mediate Depression-Related Outcomes to Social Defeat Stress”, BIOLOGICAL
PSYCHIATRY, vol. 77, no. 3, 01 February 2015 (01.02.2015), ISSN: 0006-3223,
supplemental information, pages 1-10, see the whole document

WANG, J. et al., “Laser-evoked Synaptic Transmission in Cultured Hippocampal Neurons
Expressing Channelrhodopsin-2 Delivered by Adeno-associated Virus”, JOURNAL OF
NEUROSCIENCE METHODS, vol. 183, no. 2, 15 October 2009 (15.10.2009), ISSN:
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Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. ¥ Claims Nos.: 11-13
because they relate to subject matter not required to be searched by this Authority, namely:
[1] the subject matter of claims 11-13 relates to a method for treating a living human or animal body, and thus falls within the
cases set out in PCT Rule 39.1(iv), for which an international search is not required.

2. 0 Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [0 Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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