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AAZES %A Ao} obd BEG Agolth, wd, J1Ee] Y] Ao} Bl oa Am A At
o] BEY vhpel AFAZE AT B usA 2 PAL(RD, $£F 5)2 402 £ Y 9
Fol .

B2 E e

e BAE A Aste] B UWAEE FRAY NS ol skl dxstoluiy Al AW b
e A% B3} Y AAH AAAEE AR AWz ARYE ARHOR ARAIE B nH

7 7Nk ® s,

2 317 2 98 Qe A/ Fope] IRz
shesat 71oje] A)deletn Qe ¥ AZAE gkel AWs RS fEel] Sld HE LREZS ol §al]
st Zlele] AEFEAN 710 AWs A2 HBATE AS SHoR B

(d) 450 nn ~ 500 nm Feje] We A7) He] snpdde] Al BAT wA; 2

(f) STDP(spike-timing-dependent plasticity) 2oz A7) o] sulddd A7AFS F= GAS 233}
= AAAE] AY2 7R 35 WS AT

71 (a) @A, F58A FHAAE LEsta, v AHFES
A= did AAle B AAAE, et A wEe F5EA AAE
7} dEEHEE 5] HEo|t).

A7) dinl QEFEL AntE2EE EXE|H QEFES 3}, AvtEAEE X EE AHFELE AnE
2~E}El (somatostatin)o] EA3FE UJEHFES Witk AHFELS  UYd b2 £o(internuncial neuron,

relay neuron, association neuron, connector neuron, intermediate neuron %+ local circuit neuron) 2%
A=, 433 e 1YY ABHMEE 2F3.

wAGES AAE e Holesg A
A

= =
gato], FAEe T, A7) F4

Al (Red-shifted channelrhodopsin),

F At AEEEAS FHAE
58 v, 2 dye AQdRsE
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7] HE-AZEE AEaEAe

FgA FAAE AYZEA (channelrhodopsin), HE-AIZEE Uz
<& (ChrimsonR) F3AY = Ja, g vtgdsAE Ad=2F4 F3
S AAeE AAR AL A58 93k AETe A5A1Z
A& EF1a-DIO-hChR2(E123T/T159C)-p2A-mCherry-WPRE & T2 4 <)
AAV-EF1a-DIO-C1V1(E122T/E162T)-TS-mCherry® TFAE 4 dar, 7] I¥E<LL AAV-hSyn-FLEX-Chr imsonR-
tdTomato= T84 T AT = Hhv of A AH-8- A2 F2 T4

(https://www.med.unc.edu/genetherapy/vectorcore/in-stock-aav-vectors/)do] AR&3}3t}.
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ul§-2~E o] &3},

A7) Cre@t, Cre recombinasedtsE @42, B4 Ado DNAS QAste] Zahgla olojEolE 7]1%S s}, &
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A 460 ~ 480 nm G, EE 470 m G WL 2AF 5 k. oY@ PATOE s QeS| FYH
AYREA Gl wsdtel Y WAAEY B A AT oo, B wPAEE Uue) 41V
Bele RS B Y AFAZE PATT A5, PIANS 3 Dk gstn, AW skaigel %

He 235 9A HUL.

}7] (f) ©@AIQ]l STDP(spike-timing-dependent plasticity) WAo = A7 o] sjufddo A7 A=E F+=
Al A, SIDP #21e A~ A H71A5 (presynaptic input)¥ Az & opdbAd wrsts A3 A7hAp= g
e Ad & 9ok, AHS F AES W (spike) EFolWel wEt AlHZ~ 7ol tLTD(spike-timing
dependent long-term depression) =2 tLTP(spike-timing dependent long-term potentiation) HE|= =7}

o

g g

B awygz5L tpabal @3S o] &5hd oY W3l (single spike) BT @& (depolarization) Al7te] © X|&H

s}

W RS LTP il Bad Ca influx ¢Fol S7ksh= ol wel LTP F=71 Solsttts A2 3E AU,
=
-

ole1dt Al 7tAA F]E W kS XEdt LHsE A8 4 ., 53] HAY 4JA44A%S MK 3
2 2 5 HEE 5 v, A HPAH AFATe dxstolmA Xu] ASH(Alzheimer's disease)S ¥
st 4 9.

T, B aye FesA AAE 23sta, dv AHwES A4 s AAlE HE vle]HAE ATt
Tk, B oAyl A8 fHAAE £¥sta, vk JEFES 43S AAE ¥E vlolyaE 23t &
zstolM A AwlE X R53AY JAdste Ity 24 ES ATt

() A7) B58A FAA7L BAL A7) cre Bh9220] dAnieiele] ABE Fulaht w;

(f) 450 nm ~ 500 nm GG W& 7] SA(e)9 vt A L Ay @A (a)9 sint dHA HAletE FA=
oA, =

(g) 7371 (DHPANA FA5 B2 dlv} A5 AlY2 7RSS dXERZ WAoo A3t sty %
ZINH2 37 dojysx Fests GAS T3 AU 7FAA B 53 Id ARMAE 2389
WS A a-sith

471 dA(a)oll A, d=3loly AZS FASE dvf dHS AR HEE= F 7P 5Ao] e &84 BRI A
BEgA (oligomer) & UAH o2 At ¥ A FSFe A3 EAletes W So2 AB7F ¥ x4
I=F Fdsle d=xsloln HIS BALSl: dHS A 4 v

A7) FAMNA, FFEA FHAE AdE2E Y 4 %13, EF1a-DIO-hChR2(E123T/T159C)-p2A-
mCherry-WPRE & X338 4 git}.

A7) AN, 23 tae] HE 54 ARARE R ABAE £ A AFAEd § At

7] SADANA, FFEA s TEATIE AR 1WA 35, 23 B 10Y] 2 5 sl

7] @A (g)ll A, RSB (Patch Clamp) @, A1Eo] A7 A7 WSS =As= =olth, dutzow o
eqd Aol A ) AE e Age o] MEolA] o]Lo] AEu Exe] wE AR, A ZAsch. ol A}
St 7I717F A S zolnt. Y] SASAE Ao AVAYH vbg SAA AYE TRaA 35 el A
43 STDPe] WA o= A7ATGS & = 9},
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oo Beex HEHS 93] AYZHA (channelrhodopsin) % & 8UE Abgstgon | F48A F4%
= EF1a-DIO-hChR2(E123T/T159C)-p2A-mCherry-WPREZ TR EH 1L F A=S 53] AAAMEES SA3A 7= dT
S gg. B odayolx  FAAZFS  Hd AFEE wle]y=E UNC Vector  CoredlA  FHSFATH

(https://www.med.unc.edu/genetherapy/vectorcore/in-stock-aav-vectors/deisseroth/).

AT FeEA AR AYE AEY vlo] Y AE v MR- FA] (Hamilton syringe)E ©]&3] AvlEERE

A e B AE 72 (SST-positive interneuron)®F %A o] & & JAIE FAHE ¥ SST-cre vh-229] = 3jn}
ol F3FsTt.

o2

of W uolels e 1% AAM BF FUNE £ER Agsn, Fo] R F vl 2x 1
= FUe T ovholel s WAL 98 o 279

3. A7) st A3

[d

AV E

tio

Az A718E A whe A7) s vk CAlg e SR ARAEA Ix EHE V)=

& Z4sten.

n} AdHA TEA AAAEL] AlY S #5387 8 A=FHF(stimulating electrode)S 3] A

W A (presynaptic) A7) AFS HAAA TR AY2FE A (excitatory postsynaptic potential, EPS

P)E SA3IA 3, oF 10 mso] AIZF 1+AE Fi AlY2 S (postsynaptic) AAAFEoA thTA 23} (bursting
T 27

firing) & fxdozn AP = Mz w3l gloln Zuk Ay AFo] FslEE FUIAYA 3
(spike-timing dependent long-term synaptic potentiation, tLTP)E #=3}%t}.

AT F e AFHFE o] &3lo] test, control pathway® FiEsle] A4S A&, 108 1+ =
:@33 %3 EPSP baselines A3 T 1 5 tLTP % HHIUL test pathwayoll At AAEA T}
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