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F SEF B3 b AUF 09§37, mE 47 gd dau Z9 oE a9 47 23 (42044
WEAFEINA WS FE e e 4 02K FFE o Sof XTI, Y EE gFom A% A7 &
A

5% (o2 59, W4 52)9 AnE e, B GAAA A whe o] WEE F3 wlHAe) Akl
ASE A3 FA B FAL S olgstel 3ol Rle] Awd £ advh WA dzA, A £
5 FA: WA $4F FF (OPP) Ex OAEAT AZE PIN) 2e g SIPeld 47 55 A
257] A AHEE S Ak, FARE A 24 A, NAR AZH, 9 o F WAt e oam A7
NAF wE g AFF & AR A 423 AgHeR AAd £ Ao =9 A A2 44
4el FAE B9 BF oA Dwdd A4¥WE wE U4 o Ben B30 ARE g 44 Af 9
N7 EYA wE A AAE otk NS =@, AW d2H, Tuad, Eokeh, doly E g
Z3 BUE §FS AUAI] A8 Bad AHeR 498 4+ dvh ofF AL MARHoE F wa,
GR Y B, FZ, e, o, BB, £B, BEX 5L TIY & Utk

B ogAAelA JIAE sk o] MEE olgdlel BFS Aushe $UL sl WAR o8] @
ek BE 29 Y ReEF ofol e EobdEo] = z

- feE =3Ed (MA-0A) =2 (Bove SE. 5 (2003)
Osteoarthritis and Cartilage 11(11): 821-30; Schuelert N. % McDougall JJ. (2009) Neuroscience Letters
465(2): 184-188; Combe R. & (2004) Neuroscience Letters 370(2-3): 236-240) &= A 55 22 o4
) CFA - A3 ZREAE ofFHlE =4 %% 29 (Fehrenbacher JC. 5 (2012) CurrentProtocols in
Pharmacology 5.4.1-5.4.7, March 2012). A174W4 &3 29 oA 7] E3 AMEE 5= vk A7 &4

= 1

yal

=2
[s}
oA HjE3E A, dE 5o H(Chung) 25 A7 2z 29 (Chung JM. 5 (2004) Methods Mol Med. 99: 35-

45), 217 FE &4 2d (Richner M. % (2011) Journal of Visualized Experiments 18(54): pii 3092) w4l
Wb 23 A4 &4 24 (Austin PJ. 5 (2012) Journal of Visualized Experiments 13(61): pii 3393) &

3

o] A ATEEA 2 (Inoue M. & (2004) Nat Med.  10(7): 712-718; Ogawa K. & (2012) EurJ Pain
16(7): 994-1004) .

2 Aol ZAE vie} o], B dwe BEA FdA =, XS 2 WA eA YAE uiel o] WE
o] FEHS Foste AS X, B8R st LT EAA 559 Am PHE AFsr. 7] Fdd9
A, e s, 3d JHETVE S2eolE Alde AHRYS Jd3Yste A 2 Z2RHE X3k, wd A
ES XFste violegl2 HE (& EW, AV WE)Y 5 k. 54 FddolA], vlolelx HE = AAVE ¥ H
ojltf. 54 FdddA, Z2REHE QI A4l (hSyn) ZE2REoo|Y, EA FddA, i GlyRe AEH
e QEgEtt. 54 FdolA, S, AEFH ABEFH EFAstA 3dA &4 ol AEE
st Aok 1F9] =dulolE xdsle, F2golt AE ANBE/UE 3zt 54 FdddA4, ABf
W MERH Y OAgA 48 &4 GIyR LS 2Este ok 159 EdWelE XE3E GlyR A B4
Slo|t},

=74l 2 e e 2 @9 G4 (SF), 53] 9548 #E AolA Bg EAgtt. o)dY AT+
g4 #d9 FEE M SBA2HEE FE5H SFolA SEA ofrat (BAA) 2 UE AAAGEH AdsH &
=& A=39tt (Appelgren A. 5 (1991) Scand J Dent Res. 99: 519-521; Larsson J. % (1991) Scand J
Rheumatol. 20: 326-335; McNearney T. & (2000) J Rheumatol. 27: 739-745). F7}o] A= AHAA diz++3

H g Fulelad BEAS 7Rl @xpoA e @ obuAl (M) FES Bt (Trang LE. &
(1985) Scand J Rheumatol. 14: 393-402). =7}¥ SF EAA 529 F349 (& FAE A AUk A4S b
S AA Y e FdA TH AE AL, AAEAE AE, BE T ks 2EEn. 24 #EEEs 2 S
RANTESS} 159 Hid I FelA SF EAAS] X 5, 9 MIP1-¥3 s A4 5 &4t ioges I+
A5 #Ad BA4o] SF EM wEE AAsth= S AAFSTE (McNearney T. 5 (2004) Clin Exp Immunol.
137: 621-627). °]Z H7I8t7] Y8, McNearney % Westlund: 4 #HEAS 713 14 2ol Abdw ApA) £
9 3R] FZeA FF B 9 FAE A Wk 8 SFE @UFsHE EAA 2 o E AAY FES SASHS
t}: 8% 5% W], (McNearney T. % Westlund K. (2013)Int J Clin Exp Pathol. 6(3): 492-497). 1592 do]
HE 3718 BAFAG: v-2d g MIolA Hf SF: 8F s= w9 Z2 9 gg-~o] -2.11 ¥ -1.57, 7
Zhol A BNk, golH SRS ¢l e #AelA Hi SFr 8 vk HlE FEAld diste] @A B
o} SFellA dier 2-v) o ESkth. FEalel A el dste], SF FFEH | ES FES Y] Bl A 7. 5-u)et

2 w3 493 FeHAt.

.-
tlo rlo

5]

24 dEPol FSE SF Glu R Asp =] T EAHAR, ofvl FH= AW ArEAE dd e
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] P B 2 [ ‘“—t— =AEERY 8%, =5 S 23t A2 Agd EA27F Gk
I &k FA Abe]l HA BE Sl wek, SF Glu R Asp7b A7]o Z|Rbste] dFow HA FEe] &
e 4= 9tk (McCarty D. Arthrltls and Allied Conditions. Edited by Koopman WJ. Baltimore: Wil
Wilkins, 1997; pp: 81-102). aA%k, Abdd WARS z2H4] &S AHARRE A5 715 7k &
2% EAA SF: 8% sk v (9719 b AAS HlalEl). SF Glu R Aspo] AE3E o & #F ¥] zpol= Aol
EAAS] Fdgh = AAlo] Fo FFdo] obds yEhith, o £ SF: AP wEAS 7H] sk A4
244 dsA BEY HAES 7 2Ee] el I s vl E3F SF EAA s=7F WHCA =4 AR

= <5 TEYe, dHo AExdx P IE dist
o Aztgel wat, #EE FFse 1A FAE A ddeA A=d wED F Aok (Yaksh TL. 5 (1983)
Peripheral release of substanceP from primary afferents. Proceedings from the Vth World Congress on
Pain. Edited by DubnerR, Gebhart GF.Bond MR.Amsterdam: Elsevier, pp: 51-54). A7 F:Eo|A HFd=E SF
EAA g2 b2 Fho] 24 #HAe FA sl Audd 5 A d5A HHA Asdvds s ARG
(Lawand NB. 5 (2000) Pain 86: 69-74; Lawand NB. & (1997) EurJ Pharmacol. 324: 169-177). o] o] A+
oAl Al ZT7tE Glu AYT-3AdS ATt (Westlund KN.

L
L
Z
[e}

L
o fu

f
=

Mﬁ‘l Iz

oﬁ 5 1% o

T

ms

S

EXE%’E&){E&M%

L 9geolo A=A AL FTFEE o #d A
= (1992) Brain Res Rev. 17: 15-27). webx, FFEHolEZ} 3 A7 Aol e #do] W&d & 91"
< FAsMeE Aol ™otk HE M- /7 d FRE #EA BdA, SF GludlA ZIdE Sk,

Z AAozREH AAAGELD BES aAE, B fEIelE o]&% ARAER HXFHATE (Lawand
NB. 5 (2000)). =% FFEIHO|E H olamIgolEx I A5 9 HEsts ) e JEHA77] d8 3
HoZAE, AEAE B Ao a FH FEAE AF 9 AL & ok (Skerry TM. % Genever PG.

el
(2001) Trends Pharmacol Sci. 22: 174-181; Lawand NB. & (1997) EurJ Pharmacol. 324: 169-177; Flood S.
% (2007) Arthritis Rheum. 56: 2523-2534; GuY. & (2002) Calcif Tissue Intl. 70: 194-203; Laketic-
Ljubojevic I. & (1999) Bone 25: 631-637; McNearney TA. 5 (2010) Am J Physiol Regul Integr Comp
Physiol. 298: R584-598; Ramage L. & (2008) Osteoarthritis Cartilage 16: 1576-1584). weld A=A &
e ATk B A4 449 2RI B3 22 BY ol Bael A-a34 A BE

ol
%0, L

w oo 54 FddE 719 AR WEe AFd: AT 1dY (B EW, FUWP) VAR = ERF
B (A8 BW, A7 BHAA, B BANGA AR uis ol MElY FEFS TRER Folds A
IG5 PRI, 7] Folt THERAA wobrl ] Ee 2t

®oune) 54 THAE LAERAA AT n¥G ARE GAS Az 9% B GAANA A vt
2ol Mol RS AT A}

U AN ALY ALFR Aol 0007, FREE DAAALR 5.6 W o oA
3.4 MWOR Fse Aol ddEth. SUge 249 F8& due, Ag-7 R ARE-7 (B 2 A4
mugon Aol Bad 4 gtk £ 32 Fx, A3 we] 54 wASH: Pgel telofaRe wojzit
mulgat gaste], 7 & FAls AU Aol Fhe AFeha, o]F Fal A (PPF WH)E Af T
(MDE B3 oA AFshes fEaio duh. AA8-2 hge Fa230 vebg + A 35 5540
W oA7E EAe wEA AR oA, G Sl WS Hol BEEL FF Bt ABAES o)
o7, R muge o e SR Agshs 4@l du At 39 APUAS WA B B
AFo] NS AATE AL TobelA £F & Ak, AY-Z Huge] FHAF 9L vFAY AR Hopgl
ooSAE, R W Bl gE F8 09 A4, R AR FAge F7hE TV 4 (P),
QHF TASH (ONDolTh, Wk 217 4§ FolA AZ £A% o8 Aope] ey £4e Ore A34el Asto]
BN Ede B4 el A L oBA, Y, A4d PAA ANAY FAL 2, e S
PAHOR FFS F 5 Yok B wPe A Y2 SWgelA oirel Aze] B Aol

I0PE, 9 BepAle] o8 AuEE, ehgrel oa) F2 fART. REA PSS PWHE A, (A=
S EA Sl W) PRog WA FEIE. 2 e (B4 9 Aol g @) Agez A 53
2 Bl HED. IARE, WS AH fEe] £9B (SOB Fal A4 wh] 2ol AYTLh. A7 ol
A, SCE e 3 a1l e / ol Pare AolARITh. mekd, Tl e Alel A ME o] A
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s wEle A BEE S e 2 A4 S4L meks Rolx, Ha vagom, A fake Aok
2 F akel g BESE Aotk Hugg AEe. ISHE B 1P S Edeo k=, EE kA
o]
=

= A o] Ar

AbeF AFEllof gtk oFE 9 FEHXA HEoE A X3 £3EE 3] AlE & st Fa
ol f-2A 2185 gt} (Nordstrom BL. 5. (2005) Am J Ophthalmol. 140: 598).

&% oA B FHo FE2 OHTE A=3t7] A&, 53] A Suds 7 o585 st FaHdnt. o
ol & ATES 7HIAE, oF T2 drikdor dAA HAAs e, FUIHSR, oY Adoe=w
AA =27 a9, gl A, e F-op I0PE Aol 2 FA7] H3l A3 dasiy. AT, FE
dagk & 48 =9 4 .

wpeba], OHTS] X85 98te] Z3dt 2 Aed = e 2 gt 247 do} k. dF 59, A #F
of & 259 #¢ U o g8, I0PE 237 93 MY AXE 93t8 A8 ¥y,

AEH oA, A T, 7 AAe] 22 54l i, By 2hold, AV AN, §2 AR =

e mPATol od) AFHh AW, Auk 2009 ok AAH AP, mFADe] o8] FEHoR P

of Hatel, Mf FUZb 2 ARG FHEY SHS Zevhs 2, a9 SEh oyl gele gasdte 4

A 7] Fxe £F L A} AT fE TS WA F dvke AL APFAL. FrE FAE A% F

Wb BRI B RAATE olBS RBAIG. W, A T AXE, oF Ui 3B £54

2 2AskE Jow FAHE, veel 54, A 2 FEAT WAL, A% Tk kA A
=]

-
= Ao w YeEbth (Lepple-Wienhues
2l M. (2000) Ophthalmologica. 214(1):
33-53). AE SZoA], o|AL& ¥ wre] BRI W A A4l A AP, AEY Ca o A7 =
b AEAREE (a9 WO os) uAHAT EFd AT a0 FYLS L-FF A-AHH Ca Ao
MEE S3 wAEg. AV g3 -8 dg-Aleld® Ad AdA ydgad o AdE 4 o
(Stumpff F. 2 Wiederholt M. (2000) Ophthalmologica. 214(1): 33-53). ©}& ZolA, AMf Fe 93=
maxi-K ALY AT, ZRI% FE L 59 e AL Ad) AZIRNE AAY B Stupif F. 5
(1999) Invest Ophthalmol Vis Sci. 40(7): 1404-1417; Stumpff F. 2 VWiederholt M. (2000)
Ophthalmologica. 214(1): 33-53).

ol
=)
o
o

>
>
~~

™ &3k, & S 9AE AFD S o]83ted, SAHE 45 FUd ¢ & ¢35 U4 A

o, old Aoz SHE AJE (£ex FH)2 AF U 5 Ay st g

ol A Fue vy 99

= 4o YeRd vk o], 100 WA 250 kPa<]
]

B gANA A8 AL T AE 98E zdet AT o5 NAe AT WA £F4 245 B4
N7 Qe Maw AEY 24 olgek AEel v sl ola mi A 249 o854 il
oal T AEe) $54E BaAT

M BE2 AFE Afo] FAA, B3] £35S A5A717] & Bad AT a2 2 AT L-73 QAgk-Ao]
g Ca2 Ao Aol ATHH, AR AbFolM FE2 ML T AE kel Exe meulg

A Zo, e, 7|7 ZldEc: Az 2EI57) ar)el e €l 9 Y 9 V% FPe] A%
3} (Yim PD. % (2011) The FASEB Journal 25(5): 1706-1717) 2@]3l 2Ale] 8 (% 18 2 19)o]A] LteERA
upe} ol ™M AlEZ9] FAREE 225371 TN ¢sts z#ld AL odd.

71 Z1AE 78S olgdte] Af Ful AEY mdoA way FgaHgor A A ojge

-2gske Aol dis) gt oldS ZeErt (W= 53 #US20150217133A1). Rt=- 9 -2 stE Ad

il
<

1o (o

oY o
N
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BAe) Ang glstel, X BANA AR WEe] FEFS LHER (4B BW, A el Folw
ek, e Fol, MEE v whs FAHE olgdtel AW & g APHoR Adw & Uk, ) A
A EQ, AL AT AW TE WA AA BAe Ao HelZz RAAr, AFEL TAE @A /A
@O FHAT. BGE T4 o)A s A8 sy 98] AgEol, JIF TS F43 s o] 3
Ak, AbE 1 thg $AlA 2% 5 A4 99T Aotk BAE olAe ¥ & glvhd, oabe
FA4g B2 AU 2FL FAT Rolth. oA FAZRY AFE] AP o|Pe EE Fivh. Wy
B, BG A FEARE, 4L vhsS o gatel THo) FAAY. A D% 1§S W Bl AAe) =
B oBe 2% 1§ ol WE A% FAT F Ao oAe Az oy AYRE Firoh. 53
TR, AYHE W= 719 2REFHE G047)7] 980 Childers SO A5 Z1AE Hhsh o] ol

dH-(&) (Childers M. & (2014) Sci Transl Med. 6(220):

A 4 vk Z4stE 24T 15 AF e o
220ra210) T sh7]el Q& 7]AE wiel o] A slE 48 OFS AFAVIE % AAY BT EE 4
Towne & (Towne C. 5 (2010) Gene Therapy 17(1): 141-6). olx & Z& wl FH A¥X Y A= A}
€8 WHY 73 (& 59, MV HE R399 73), 8% ofvg d A ENA
Yol 7¥kste] AAd Aoltt.

PAA A 71 wE el T it FE BddA AlddE 5 k. dE B9,
o5 1 4 3L 4-6 T 7|ZF A1 Ao wbgsle] 59| 7]Ee &
1 = o) dA 9 EEolA (Fertuck HC. 5 (1775) J Cell Biol.66, 209-13) & X

HE 5 2AS AA L AFHY A7) AR Aol digk vES SAo] 93l (Franco
J. Vis. Exp. (91), e51948, doi: 10.3791/51948).
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= ddd 5 e
< GlyR (GlyRal)9] Laf-1-AH
L G 7lEel FAEHA
ofeff E3hET)
Ao A, A o] AL y-ofv|=RE|2A S84 (GABAR)OITE. 5A FddddA, thekAg
o] AL GABA-, T84 (GABA)CIth. 54 FddolA, dmgdd MEFULE 2 FAHE FoRNH
AelE Tt GABRAL (a;), GABRA2 (a.), GABRA3 (a3), GABRA4 (a,), GABRA5 (as), GABRA6 (as), GABRBI (3
), GABRBI (B,), GABRBL (B3), GABRG1 (y,), GABRG2 (y), GABRG3 (ys), GABRD (&), GABRE (&), GABRP
(m), GABRQ (©), GABRR1 (p,), GABRR2 (p,) = GABRR3 (p3).). GABAR M EFR-E Faf 7]&d Ao ¢l
a; ohekE A7F GABAR AMEAFY MIE FE WE = 7S £33t GABRAL  (NM_000806), GABRA2

(NM_000807), GABRA3 (NM_000808), GABRA4 (NM_000809), GABRAS (NM_000810), GABRA6 (NM_000811), GABRB1
(NM_000812), GABRBZ (NM_021911), GABRB3 (NM_000814), GABRG1 (NM_173536), GABRGZ (NM_198904), GABRG3
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(NM_002042), GABRRZ2 (NM_002043) 2 GABRR3 (NM_001105580).
B FddeA, HZFAAY o AES FFEHE-Aol’dE FEgeol= Ad (GluCloly. EA
FadeA, JdIPE ME{FHL U2 T4 vt ay, awm, ass, GBR2A (as), GBR2B

5]
(am) R B. 7] =4 niel #o], GluCl SMAL Efgzol TASA i WA-5As A &L
H

oA MY WSS FUAZ F gk, aEEE, B odwgol EX w2y FMEZE GluCle MERFRS
FY sk S EslslE, WE JMMEESE et WHE, iAo r, (¥ 9 HE4E X)) T4
AA 2 TS Eohste, W9 54" Axe #43td 4 9l GluCl MEFRLS G 7ised FA =
A3; e GluCl ABERY A48 $8 |5 = s71E& 28 GluCl &3F (AY195802.1) 2 GluCl ®lE}

BAYE Aol 139 =dRe] (F, FHSl AEAY dF 29, tsshs opd MR
el wiae Fe)E 2T 54 P, JIEEE MERE teshs ofd MBAYe ofF 70%,
75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 8%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% IE

= 99% MY sdE Zet.

“oRAly” & ‘A AT EE “YAH” & d9e IXE EdWo] glol AddA e g
FAA, gdid == FUIAE ST, ks, “oRAY AMHAFYT & ol FXE EAMo] glo] A
A dd g AERRS AT, gt AERHS 593 §3 2 Fo AERFYES XFT Aola, 4
2 =9, Sd9o)A hGlyRalS oFAd hGlyRalol B aE ),

E4 FEANA, HERFHL (5 €W, HSss of8E o] Ade) vlud 49) o] Ade &F4d &%
A S sk Jojx 159 EdwolE xesith

54 FdddA], o2 Ade A asAl/Bt=d g &dstE 5 Q.

B FddoA, Jd3PE MEFHRE AEFYY gFAgA 8 &4 o2 AdSs 2t Fdx 159
EdWelE x23sith. U] dH G4 ol AdE FUIRE GAE] ot =oHr)
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[0104]

[0105]
[0106]

[0107]

=

= 1
S8R NEES BZE
oAl 284 (GIR Q14, B -otafL]
=2 g4 (GlyR) . GLRAT (a) B-et
e GLRA2 (o) D-&atd
o GLRA3 (as) D-A2l
. FC;LRA4 (as) i
sto| et 2l
L-at
Logel
L-A 2l
et Ol =
LU
A2 A Al
SE=K]
y-OrO| L HE[2 A 28R | T 51%/{15&%15&“39' Pra | y-0tO| LR E|2AF
. Qa4
(GABAAR) e GABRA2 ()
o GABRA3 ()
GABA4, 424 (GABA) . GABRA4 (aj)
o GABRA5 (as)
o GABRAG (0i)
o GABRB1 (B1)
o GABRB1 (B2)
o GABRB1 (Bs)
e GABRG1 (y1)
o GABRG2 (y2)
o GABRGS3 (y3)
« GABRD (3)
e GABRE (g)
o GABRP ()
« GABRQ (8)
e GABRR1 (py)
e GABRR2 (p2)
« GABRRS3 (py)
Z2E0|E-Ho| g @3 B SREM
. a
=230/ HY (GC)) o
. 0Ozp
o GBR2A (034)
o GBR2B (0s)
e B
E1.Cys-2m0| 74YL 0|2 K'Y X 159 Zzto| H2gu 2 159 of
2|ZtEE E2|ZHE-A 0| YEtRALE % LN = CyS-wE—E 2|ZtE-A o2& o= xHE
SECIO|E-ME™ A GRI0[CEH GlyR 9| M| dEf=, 301 MERR A 2R-MERFH E
al-MEfY W 1B-MEGHO FetFES =0t AKX, SHEH alp +=EKX0|CL 5
MEQUS GABA. KIi92 HAst7| 9loh 403t YAoR =3 4 UCH GABA-Z0| S
O]=2 XHE2 dist7| ot 2 U2 LF o & B-MEFHO ETHO[X[TH L|OfA ZHE
S5t 982 20,28, H 1y (aBay2)E ZSHE 2BHO|CH GluCl ME2 o- & B-
MEQuoz THE Q2K TXO|Cha X B-AERWO HlE DHYEX YK UKo
SEN 3 EE 2B-MERHED 2 £ 3a-MERFRHCE, 212t FHEICE GlyR & GluCl 2|
FL0M a-NERUS ERE NEFUAM 75y SR-23K +8HE B4T + 9
ZF2X =84 (GlyR)
GlyRE FF3AAA (NS)ol A whE NFADEE vj7fsts git=-Alol’gd o] & a4
Aol g o, GlyRe A$olA, 24 (oF 100 pMel ECs, A ]
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[0109]

[0110]

[0111]
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Hor zk= Aog oAZT (Rajendra S. 5 (1997). Pharmacol Ther. 73(2): 121-46). ©X] ¢1zF al AX
R o]FA wde, AT, A4E Ade A EHAHoR FUS 4HH EAS VH &4 SYAl-A0"
g AdE AFAE) o ZEsich (Sontheimer H. 5 (1989) Neuron 2(5): 1491-1497; Jensen AA. 2

Kristiansen U. (2004) Biochemical Pharmacology 67(9)1 1789-1799). uwlepA, H @ o] HIHA AlES ¢
sked, GlyR @A GlyRe] oFAE AEFR (dE , %ﬁrl, &2, OUJrS, %u} T WEepd & 9l
E4 TN, GlyR AEFRLS LFF A8
= ol GlyR MEFH vluE A5 15 o] %ﬁtﬂ
FHSS A3 4 Qth). GlyR @EL& < =
73(2): 121-46) 1811 EfHF TOoERFH B2 AHFY
FMUr g o] &rhEsltt. odE B9, GlyR] JBFSo] #et MEe slrjolA =" 4 v NCBI
e M3 NM_000171 (Q17F), NM_020492 (W}9-2) @ NM_013133 (R E). GlyRe &2 B HH #3t gL
3l7lol A LAE 4 ot NCBI 48 H3E NM_002063 (Q17F), CR450343 (cDNA) (217F)), NM_183427 (w}$-~
2 NM_012568 (FE). GlyRe &u3 AEFHeo| #3t MEL slrjoa TAa=E 4 drh: NCBI B W& NI
006529 (217F), NM_001042543 (<1%F), BC036086 (<17F), NM_080438 (W}9-2~), AY230204 (vl$-2~), AF362764
(up$-22), 2 NM_053724 (HE). GlyRe] &34 MBEFH] #e AL 3p7]olA HHd=E = vk NCBI &
HE NM 010297 (w}$2), 2 BC110630 (PF$-2). GlyRe] HEl ABEHFHd 33 AHe 7)o ddd &= 9
o} NCBI S°EF ¥1& NM_000824 (S17F), NM_010298 (w}$-22), 2 NM_053296 (R E).

{Xd El 1‘51311 o] 2ol A *“015}

oFE GlyR AMEAHe dste], A" E4& 7H GIyR AEfFH Sddeld (FeEc)e =g 3A5 1

©
dato], SAe vlgals ofAE GLR HH
o]

2oyl Fuje) A AbgE u R (F, RHS GLR
AnguDo Mg 4% 1% olge] EAME TP (R ABANE AIYT 5 Aok, AF 5o, GIR
wuge) 54 Rejcde M4d ole-AY 548 xd, AW E ZAuth Foley ol AY (48
e £ FHe ¥4

H . A250 A251E: Keramidas A. 5 (2002) J.Gen.Physiol. 119, 393-410). 3s}7]7} H-Z3%+
ik ofd 7P§W£~ T ofd A& F-9 (Hirzel K. (2006) Neuron 52: 679-690) L=AE|8 A
ek XA (dE &4, vEHA F32E (Hemmings HC. (2005) Trends Pharmacol. Sci. 26, 503-10), &
= g7t=e] sk {]D’Jr” (Rajendra S. (1995) Neuron 14, 169-175; Schrnieden V. 5 (1993) Science

=
)
=
)

I

Mo
30

262, 256-258). GIyR A|HfHlel Zdwol= HE3l o2 AR (& &YW, o)A~ Ev Yol24d-dd93
Ad)S AgHoz WAHAAL F i, 579 gy AAE A8 A8 84 AEFH = A
EAS ALAT 5 A, dE 5o, AT 2= sty GlyR ©@@iEe) g 2 AeAdS wAE] 9

ZF kg FHS HEF B & (5, 2 2 BE 9 5ol¥)0o R o5 EE 7|y

3, A Edwol:
O

3t71¢] EAWelA el AERY (dE 9, GlyR) 33l okl 3XH d2]e] At WS o] &3t A
Al o, AV WL, dE B9, SVE gt §9 AgF EdWolfE, PCRo| g WY =W
o], DNASl HA-29Y EdWelfd, E 33 EdWelfd (i, oE 9, Ausubels, eds., Short

Protocols in Molecular Biology, 5hEd. ,John Wiley & Sons, Inc. (2002)).

2 gAAel A ZAlE MERRE mA AxoA ddk AW, GlyR AEFRS AXE (dE 91, 554 A
x)e] mHddA NS FAsr] 98 At ¢ k. ol Ade Al (WA F) S T
1Foz2x &dgdstd ¢ drt. S Fd Fr= g 230 - 330 uMel o2 RuEHY. FAHORE, F
A ZHNA 242.0 +/- 44.0 uM 2 G A FHRNA 258.0 +/- 64.0 uM (Geigy Scientific Tables,
8th Rev edition, pp.93.Edited by C.Lentner, West Cadwell, N.J.: Medical education Div.,Ciba-Geigy
Corp.Basel, Switzerland ¢1981-1992); % dde] g4 AAlolA 329.9 +/- 105.6 uM (Psychogios N. &
(2011) PLoS One 6(2): e16957); AA AA] 570l 212.4 +/- 57.4 pM (Grant SL. % (2006) J Chromatogr
B Analyt Technol Biomed Life Sci. 844(2): 278-82); %% 48] A4 AA A 230.0 uM (178.0 - 282.0
uM) (Cynober LA. (2002) Nutritionl8(9): 761-6); & AHEel A AAdA 325.4 +/- 126.8 upM
(Psychogios N. %5 (2011) PLoS One 6(2): el16957).

wede] PAgel Fela £8A9 du-AnguoR FAdAHtH, Tl Axe) Lstel, sl 7w
=

L di9I Zealel oja) By JFM F8AE B Cle) FYoR A v Aglel A Wake] How W
9 % odrhs ol gakE & vk 1) 9k Felold mun® Felel x3 5E; 2) BAG wAelN FeAl

>
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2 Westlund K. (2013) Int J Clin Exp Pathol.
Jensen AA.

a-ABFS (EDy = 85 WA 100 pM)wke]
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wolo] AgaT, ojmuue, SE Lbe] AR FuelA Aqgshs, BeE, wAF ol £d 2 A
Auguel Awel @k, Adel Fay vt Wus gen AF-telyd W9 ZHE AR AT
e vehdT (= 2, 2). shbel JlF-steld 7], FAL 9 (LY )E M2 BRE Erele] Feld AF
ALY B s S84 Ade] ARy FoA RER BEHD 254 Y AdERA AR A

otxlo} ¢t} (= 2B, 2F) (Unwin N. (1993) J Mol Biol.229: 1101-1124; Miyazawa A. 5 (2003) Nature 423:
949-955; Beckstein 0. 2 Sansom MS. (2006) Phys Biol.3: 147-159).

GluCl AHEolA a-ABEFHE N2 Zrleld 1z HEH 7 9 7 7
V, A, G, S, TE SARHAT (]2H4 L9 /4l 7] ola®Al, dAddetd, 2
T EBEred, Aztow A@HAT) (Fa % 2). FEdE HEK293 Alx= 834 z
v A Aol A At A H A, dske gzt=e] F-A shell 50 msell A 60 mVollA +60 mVE A& HEH
Ak, W A/ 9-&9] oe &= 144 Bt wiFd A= A3 dAF 29 77258 S4E0, &
Fd AR dHETH AE zkzyel gA el Bt o ARAE 2o ofsf A rstH AT, GluCl WT 3
WI-XFP &A= Ro-dddad taaat Folahx] &kd Ha wjid A=s BTl (= 1B). 4 =4
5 7kl 2 L9 Edde], L9 A B LY G WI &A%k 4Esl Zolatdid Ao Wil d=E 7Hd
(Frazier SJ. (2012) Optimization of the GluCl/IVM Neuronal Silencing Tool via Protein Engineering.PhD
Thesis, California Institute of Technology).

I
4
ofo
i—",
N
12

M Qelol A, R 53 FeA 584 (Gl
g Hom oo YEAH FAAZTE A9 ole AYS ABA/ES A L AFE 5
k. FHoE B4 AL zdshs, el AU ARH APS Edshe Ao vhehd GABA, ¥

GABAC #8A19 a, B, v % p-AEAulel RER ofulwle] AR Bavold Sold ot & 3¢ /A9

%
iy
fu
k)

o

1= 29, GABA, 2 GABA. &

o

A, 1

i
nj
Ho
e
r]I

"3
+8H | MEgU | sawol | gD
GABAx B L2598 Thompson £, 1999
GABA: |p T314A | pan =. 1997
GABA: |p [317A | pan =, 1997
GABA: |[p L301A Chang 2! Weiss.1998
GABA: |p L301G | Chang 2! Weiss, 1998
GABA: |p L3018 Chang 2 Weiss, 1998
GABAc |p L301T Chang % Weiss, 1998
GABA: |p L301V | Chang & Weiss, 1998
GABA: |p L301Y Chang 2 Weiss, 1998
GABAx |a L263S Chang 2! Weiss, 1999
GABA, [B L259S Chang 2! Weiss, 1999
GABA. |y L2748 Chang 2 Weiss, 1999

E 3. SAX =4 22210|E H2e Zfsts GABA. X GABA: 8X° &
Mol gds Zefdte Aoz FMetEl ME 7[s Wol /4 R E[24 T2 S AHBOL.
(Chang Y. 5! Weiss DS. (1999) Biophys J.77:2542-2551; Thompson SA. §(1999) Br J
Pharmacol.127:1349-1358; Chang Y. 3! Weiss DS. (1998) Mol Pharmacol.53:511-523; Pan ZH.
S(1997) Proc Natl Acad Sci USA 94:6490-6495).

Webd, 54 padels, 34 B4 ol& AFe A B4 GLCl o Adelh, 54 FANA, An
FHe a-ARgUln, 474 AV a-ARGHe B B4 Gl ol & AYE Fyay] e A
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54 FEddA, 4 A o2 A A G4 GABA, FEACITh. 5 FHd A, A EA o]
AL FAA &4 GABA. &Aleltt. 5 FEdolA HERRLE a-, B- Ev y-AHfNola, o7 4
7] a-, B- Ev y-AEAYE 33A 24 GABA, FE&AIE FAds] fal dEFAE = Ao 54 el
A, AMBRYE p-ABRYo)aL, oA A7) p-ABEFHS B3 &4 GABA FE&AIE A8 fa A
& £ gt EA P, MEHFYUS ¥ 39 ZAE npe} o] Hojw 1E] EdAwielE xFeit}.
webs, 5 FAdelA, IREE AEFYE shr]olth: shrlelA Aol 1% FAWelE 7K GABA, a-A
H{Y: L263 (& W, L263S), 3l7]ellA Aol 1% =AWolE 717 GABA, B-AEFY: L259 (dF &
@, L2599), 7)ol Holx= 1%9 EdW)E 7R GABA, y-MEFUR: 1274 (B EW, L274S) & 3}7]el

A AHolE 1£9 ZdWolE 714 GABA: p-AESY: T314 (3 S5, T314A), L317 (o2 5w, L317A) EE=
L301 (48 =, L301A, L301G, L301S, L301T, L301V, L301Y). F7/1doz tSsls E9dwols sk o)L
Ao b FPoRRY MEFHoR AxE 4 A 7] dSsE opvAike AME HY 23S ol &

slo] Gaf Fofe] <@rle] o8 " = vt

GANNA AR BE ANEE FlE TERREE EFT 5 dnh 53 TN,
EEHE 4 AErbsel dA9t. ZeeEs Axe ZAse A 5

A x Synl, T+ hSyn )tk (Iyer SM. 5 (2014)
Nature Biotechnology 32(3): 274-278). ©lt& o2 Lo &Asls T2 HRE, 47U A+ Al EvzZu}l
ol ((“CMV” ) ZERE EE B dEl-d" ( “CBA” ) , o1& A& A EolF
& H
h=]

olA] fFaL, Zjzte] ol AAEAYE g FHA 2

5

BA ) ARE St =42 AE 3243 4, A7 AfolEvZEutolgl s ((MVY ) ZEEY, W WE-dY
( “CBA” ) ZREEH Ei ZH-5o| iyl ZRREE, oF So, AHEE 4 Atk (Childers M. 5 (2014)
Sci Transl Med. 6(220): 220ra210; Falk DJ. & (2015) Molecular Therapy — Methods & Clinical
Development 2: 15007).

h ndeke] ARE fste]l A Fu () #2438 49, 75 B2 M A=l AV-vi7ld FdaE &3
2AstE FAx BEe sfEY A Gla @ (MGP) FrAAEFE ZEEYH WEE o]&3te] o|He] A =5
(Gonzalez P. & (2004) Invest Ophthalmol Vis Sci. 45: 1389-1395). A#% ZA3sl=, TN HeF A= L
GGl FAACR AFgd dAdom, JEUA 3-FAF 1 (Ch3Ll) FHAe] 57 ZeRE g9 =
DA = At (Liton PB. 5 (2005) Invest Ophthalmol Vis Sci. 46: 183-190). F7k=, Af Fd Alx-4
2 TREE F7Ee] tiehAQl mMix S Alwsks, A T SRS A 2ESA" A eUld
ATt (Gonzalez P. %, (2000) Invest Ophthalmol Vis Sci. 41: 3678-3693; Wirtz, & (2002) Invest
Ophthalmol Vis Sci. 43: 3698-3704; Tomarev, s (2003) Invest Ophthalmol Vis Sci. 44: 2588-2596; Liton,
(2006) Mol Vis. 12: 774-790; Fan, ‘& (2008) Invest Ophthalmol Vis Sci. 49: 1886-1897; Fuchshofer,
(2009) Exp Eye Res. 88: 1020-1032; Paylakhi, & (2012) Mol Vis. 18: 241-254; Liu, & (2013) Invest
Ophthalmol Vis Sci. 54: 6382-6389).
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EX FEdoA, TREHE V|2 FASE FoRFEH Ayt Az AYal-1 Z2REH (Synl, EE
hSyn), QUzF Alo|Em|ZZutole] A~ ( “CMV” ) T2RE, o HlEl-HE ( “(BA” ) TRHE), :L°——E—°1Z* 5 Eat]]
2 Gla &2 (MGP) ZZRE

TouE, WEY i olo] vl Tla ZJEuAl 3-FAF 1 (Ch3Ll) F2=ke] 5
§OEZREH 99

54 TN, ZREEHE ol AY/NHARY] BHL 54T A FPou AIEF AAE HuA =
ZREolth, wE, 54 PR, TREEE ol AY/NERY (F W, F4H 4 ol )9
BES o] W&y fdE AF T AE g/Es g2 AEE AddEs A" A
zzugeltt, 54 FHAA, TZRE= o] AE/AMERY (dE 59, F4H &4 o) M) BHe
Ao AE (5 B9, AR AN Z2RE (hSyn))E AFstEs dAE AEA Tz reet. 54 ¥
oA, TRRHE ol AI/ABEFY (dE 59, 343 84 o2 A9 TS <F AX (d5 =9
vyl Z2WE) 2 Agshes dAE de9H 2 REolt

54 oA, 2l MNEE FtR v §FH43 (dE 59, @3 9, ddd GFP e YFPE Q1Y

she fAA)E T

AE
B el B4 ads ® WA VA 2E IES Eiee AXE Agd. 54 FaddA, A
T EHR AT, A A AAe AT (AF 59, A o AX), B2 AZAGNA 9 AE (o
8 Ed By Y A ML) ST 2 ARR. 53 FAAAA, #9 Adse uees
FaET. 54 T, WEE oftlnoles, AEHlold s, ol wlols (M), EFentold

2! : I
2>, HSV, E= 3l %Eq—ﬂb wpol & HEoltt. 54 FdejollA, #ME = AAV6 Hioles WEfot},

d FEA AE)A ol Ad ABRFY (dE
BREY)O 99 wdS o] e §E317] 913 o84
Aze] AALES A3 e

_ﬁ_
WAL A el 7zl 9

L

L

3
g

el WEE AU, FHew,
3 J 1A e A2/ EQS AT
Aze]l MAS gdske]) THEEo B WANAA slAE W

4 FadelA, MEE vlolex Weolth, vloles WA Axge EAsH ARl Fed wd £
o & BYEIAEN ST WE o BEE A o IYE ALY velets $Y Y, A2
g g el w748 ewE ZzeE-gud A

o f—
asldow mANE dere wsl Sl %
&l 3L
b | jan Iy

=2
by
ot
jus)
=
&

AGe vpolel s WEHE, odF Sof, dEmuelds W, sl=ss volHs Juk W g shujele s 7]
WE (o2 S, ol Wolelz (M) JM e, AV-ofelufolei s 1nley W, 8 obd ol
so7luE WE)E EZFET. 54 P, WEE obdwmulelex, AEuelels, obdlwm-wal whold s
(A, A7 MY (scdV), Felorfolel s, Sy, Et 53 wzu-su dlelels WEold, 54
sl A, WEE AV HEolth, 54 padolA, WEE wAsE F84 Axe Sold fuol tiste] A
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TS T AV #E otk EA EE oA, AV WE]E= AAVL, AAV2, AAV3, AAVS, AAVE, AAVS, AAV9 2
rAAV2/60.2 FAFHE o RE Audnt. 54 Jadoa, WE = AAV6 Hlolzla wWE o),

B A CA 71| wpeh o], oo WiE=, 2w JHET BP‘“":X*W 01 Aol MEFH (ds
EW, GlyR =& GluCle] AEAR)S

oo A, W FHEE Qud 0}
@ 4 Arh AR, 2%, wd, A R, EEoue B e 4% olF, welds My (48 4,
AMV)=, 7= SEAR R A 2 =W GlyR B GluCle] ABSY)e wde fo|shA &=,
1% olao AX (dE 51, T8 AT)E ZAANNY. 3w, A7) HWE7) d8z oz Ba-Eaxdo]r] u
woll, ol tE FA7A A7) s AE diell HAlskA vk whebd, AdE9E ZA4S 7Hd ALV 9
E7} ABGRS omdats S Adaly] 9 o] fEQTH, AEe R ygERo Ad-HuEE Y
72 A2e BAgEy] 98 A9E 5 gl

H A G 24 GlyR Z2elol= MY wix Al Ao, GlyR ZRelol= Yo ABFUL omysi=
DNA 283 GIyR SRglol= Ay dulde] B8 FLEA7]7] 98] Aeld Zzwes sga  “GlyR F=}

ol Ad & JMIE” =AM AHE e, dFHoR vhola H“HL JH?W& Zoltt. ofvm-d wfo
e (AAV) 9] Aol M, a2k (7] dlolA GIyR &
= Ad 2E JHIES R @l

AAV HE] o] Il FHAE 9714 B GluCl v GIyR 2= Ad wix| 7439 AfolA, Z 719
AL AFEE  dTh. AAVsE GAdE Eek ki) o&] SHE 4.7 kb FYtE (ss) DNAE e &
Hujolglzolt}, o]&L YE fste] T ofdmntolE| 27t HQsta, 25 A HA H #7%
gh AAV A S QlaHghth. AR HSQIA], HiolElx ss DNAY &5 &Ae] o9& dAH R &4 o
DNA® 3Tk, Az AAV WE = o] Azt 2@ FHE. o) 19 njolu] s whulz o] of%
DNAZ dhAlsla == dolo /I vlold s sl55S di3kA ek, A7) dials g 4.5 kb (4500 &
714 (bp)) 9] olAf-A=F 4t =712 &3t} (Buie LK. 5 (2010) Invest Ophthalmol Vis Sci. 51; 1: 236-
48). 371 1A ZY AME A7|e] 7]¥tate], AAV wiolEl s HE o] #H71AdE 4 A= GluCl B GlyR MBS
ke sk HE FHMES dE o Rtk GluCl (ofz] 71A1E Ad)e <43 ¢ e
bpolil; GlyR &3 A HFW-E ~1200 bpolar; Q17+ A4l (hSyn)) ZEEE S {HA =
00 bpolil; SAox Algd od Fxeo A, dAd A P33 did (mfFP)+

—
O{Néoﬁm
.
r 8 o &

ot
EY
12
W
)
rir
K=}
£
(ox]

715 Egshe wd JHES] o GluCl

1. hSyn Z2XE + GluCl-a AEAFY (~2Kb)
2. hSyn ZZ5H + GluCl-B8 AEH/FY (~2Kb)
3. hSyn ZEXH + GluCl-a AEHFY + mYFP (~2.7Kb)
4. hSyn ZEXE + GluCl-B A BHY + mYFP (~2.7Kb)

5. hSyn ZZXH + GluCl-a AEH/FY + hSyn ZZFH + GluCl-8 AE/FYH (~4Kb)

2 7bssHAlE

6. hSyn T=FEH + GluCl-a AEFYH + hSyn TZFE + GluCl-B ABFH + mYFP (~4.7Kb)
3718 Edste Ed FHMES 4 GIyR

1. hSyn ZZXH + GlyR-a AEFY (~1.7Kb)

2. hSyn T2ZRE + GlyR-a AEHFY + mYFP (~2.4Kb)

A3 B AV (scAAV) T A, M2 AER2 AH A (complimentary) o] dlojsl F3Zo oz A4dd &
FIMES] 2 Fl9 & Hlol# A AR o] MESIETH, scAAVse TS ot A9 Aoz AZEI 535 UdF A
E, dE 5o AfF Fd "ﬂJj—oﬂH O =2 39 TS BTt scAAV 2 FHAES 7=

2.2 kb7HA] A=} (Buie LK. 5 (2010) Invest Ophthalmol Vis Sci. 51; 1: 236-48). scAAVE] 7] Zﬂdol
AFHHE, GluCl FE FHAHE HH A4 1 e 2 (7)) R 7FssAE 3 B 4 (37])+ scAAV dpolgj s~ ¥H

_23_



[0158]

[0159]

[0160]

[0161]

BHES! 10-2025-0012721
of 7148 = vk, SAW, GLR BA ANE MATY 1 EE 2 (37])9] ol FHLS scMV Hhol# 2 U
of 97149 5 e

A7) R ApEe] A7) AgelA, GIuCl 2GR $8A% nAg dwA ALEU. fAF T ANEs:
GABA, I GABA. 8419 FAuAL sl MA % olgW F Ak, FAHOZ, FAA YHEY ¥

=
wude] ols) olg) Holsel old ARPel ola EASE & da; ol d

olf A PANE EE FE
AP L Aoldt 24 FAHE HolFd. oF B9 uwlojyx (dE B9, AV) Hpolg|AE Bold AX 3
(ds =9, #2 wd, ddd S48 wd)& FA43sk7] A8 AA2 5 Ao

dlolel At G FRAAANA B Fuel Be 2d Tz U AP
Sof, AereAne FAA Holt v BFel fuF v Aom, WA AT Hglel o4 faA
o WAL Fgaa, ozH PA%F wdel fF flo] FE-NwE Ae AuHoz wARR.
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B 3718 B3 2 wHd dgE ok 2gl2F (Meuli-Simmen C. 5 (1999) HumGene Ther. 10:
2689-700), A71-H¥F (Lin CR. % (2002) Neurosci Lett. 317: 1-4) ¥ A 3|XAE 53 A< (Milligan
ED. & (2006) Pain 126: 294-308) TFA1Z4A] FH Ei= A2 FALE B8, o5 WH F8 @ o
Eol 2 F olgl AFKe dAA dld ddS zHdtie dolt. gitH oz, violH e o 21 o] AfHAt
E A7171 A8 AREE 4 ATk, Rloldz-uiE AR AEe] a5 AW WRe §3 % AEH
volel 2o {3 FE H9-Fr). oftmntolg] s, FHEH -t Hlol 2 (HSV), #AEuto]zs 9 ofd -3t
A dHlolg 2~ (AAV)E 3718 EEete FES A9 A2E 3 S48 FAEE oAFAAE HAddse o=
HugAdok: 93 (Wilson SP. % (1999) Proc Natl Acad Sci USA 96: 3211-6; Goss, JR. & (2010)
Molecular Therapy 19(3): 500-506; wl=r 53 W&: US 8,957,036), <5ul (Ghadge GD. & (1995) Gene
Ther. 2: 132-7), A% (Palmer JA. ‘& (2000) J Virol. 74: 5604-18), #3574 (Storek B. % (2006) Mol
Pain 2: 4; Storek B. &, (2008) Proc Natl Acad Sci USA 105: 1055-60, #<uW (Pezet S. % (2006) Mol
Ther. 13: 1101-9; Meunier A. 5 (2008) J Neurosci Methods 167: 148-59, 7 A<l v 21744 FA}F (Xu V.
5 (2003) HumGene Ther. 14: 897-906) % I3+ HSVE] 7 9-ofA wulolg]x~o] =4 A& (Antunes Bras JM.
(1998) J Neurochem. 70: 1299-303; Zhang G. 5 (2008) Anesthesiology 108: 305-13. ©o]& A7} <=3k
oA 2el S5-#HE g FRtEE AR oA S 2HEd v, FAEY T
TF 5AHEEA FAdrh. oA AESY FAA AEstE FHE oA, Gl dAZRY, deReEd
g B RIS ol &ste ATelA FEoliL, 7|l &x R e FAERNE Axes JAHEE AE oo o
2L =

g 2 55 A4S 2HEF 279G (Mata M. (2008). Curr Gene Ther. 8: 42-8).
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2009d0l, Towne &< wh$-2ollx why 5o A 2 dud Fod AX 71HE BH45e7] A A A
o] marEA AEF AAV (rAAV) ¥4 65 H7leklth. rAAVsE 1 <
FAEY ), @ WAL 28a AAY FAHREES XS
o] wWEolt} (Mandel RJ. & (2006) Mol Ther. 13: 463-83). &3 &
thr olxe]l AgelA mbg-u Ay A o] 3 A FAESY
16: 1018-25) % FFAlAA HFAA FAF o]F el
(2009) HumMol Genet. 18: 872-87). Towne %<& U}%3F Fof
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(rAAV2/6)L 37| 2 5E A=
2+ (Towne C. & (2008) Mol Ther.
=4 (Azeredo da Silveira S. &
rAAV2/6& Aol AgsiA B3
B3k (Towne C. 5 (2009)

ol gy o o
2 o
=

()
k1
1%/
[H
fil
1=
iliA
tlo

o

Molecular Pain 5(1): 52). DRG ol Fdx5 AEstr] e Azxg AV 43 6 (rAAv2/6)2] 4822 3
ZhEAek, w3 5 Aoldt Fo] ARE 53 Mg AR vieaoA SEAFEEAT. HF A A
A R GlA (eGFP)E LA T rAAvV2/69] A ARl FAE §F-o)EA WA o ® L4 DRG 7S Ho
30% eGFP-44d Axe] FAEYS 233t FAEYPH AE 90% 27+= 22 2 7 7] w4 (< 700
pm)olRa, FA4 wHo wAR fAEA TFASFEHAL, g viEze] W Sl A eGFP-FA T4 H
@ ARE VY. 3259 28 2 ZR9YUS uha FHA wjAZ ] SHACIATE. rAAv2/69] HEFAU F
A% FAEYY Hi FF (W 6005 AFTsRL A 27 229 9 44 wHoR FFASE Tt
Aok, HFA Fole T3 AR 2 F5 $F0 DRG 7S =SS AN 558 v 2
oA FAEYe Hludwtet FEE st Fa X IS A L4 DRGAIA FHESY ] wHe FESE =
gatich. vtA R, me AW FALS B3 AEe DRG oW AHAOoR 459 oGFP-%A MES 2
3, AR, AV BEAESS BE HEF oA BSEAL F H-S4 AE FF digssith. olE dHlo]
B Z5E o5 rAAV2/60] whg-2olA 24 FHd oA HHAAE HEsty] A a8 HE Ao=w
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1957 9% fa4 Aol @

tlo
ol

rhu
=
32
ny
nj
Ho
o
ofh
i)
1
I

9 meue] E4tye AQWA E2 Hd 714

h

OlE AFE Hol d AAA717] 93 T8 T JAAd F21, 4o
up-2o A FAAG HAFEA AES Agdom JARAAV] 8 A HEEA AAVES thA] ARSI W
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Tde] 82. T 77-81 T o= atrtel SlolA, GIyRe 7] AFFEH a-ABEFHOl W2 HHE =S X
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ATGTACAGCTTCAATACTCTTCGACTCTACCTTTGGGAGACCATTGTATTCTTCAGCCTTGCTGCTTCTAAGGAGGCTGAAGCTGCTCGCTCCGCACCCAAG
CCTATGTCACCCTCGGATTTCCTGGATAAGCTAATGGGGAGAACCTCCGGATATGATGCCAGGATCAGGCCCAATTTTAAAGGTCCCCCAGTGAACGTGAGC
TGCAACATTTTCATCAACAGCTTTGGTTCCATTGCTGAGACAACCATGGACTATAGGGTCAACATCTTCCTGCGGCAGCAATGGAACGACCCCCGCCTGGCC
TATAATGAATACCCTGACGACTCTCTGGACCTGGACCCATCCATGCTGGACTCCATCTGGAAACCTGACCTGTTCTTTGCCAACGAGAAGGGGGCCCACTTC
CATGAGATCACCACAGACAACAAATTGCTAAGGATCTCCCGGAATGGGAATGTCCTCTACAGCATCAGAATCACCCTGACACTGGCCTGCCCCATGGACTTG
AAGAATTTCCCCATGGATGTCCAGACATGTATCATGCAACTGGAAAGCTTTGGATATACGATGAATGACCTCATCTTTGAGTGGCAGGAACAGGGAGCCGTG
CAGGTAGCAGATGGACTAACTCTGCCCCAGTTTATCTTGAAGGAAGAGAAGGACTTGAGATACTGCACCAAGCACTACAACACAGGTAAATTCACCTGCATT
GAGGCCCGGTTCCACCTGGAGCGGCAGATGGGTTACTACCTGATTCAGATGTATATTCCCAGCCTGCTCATTGTCATCCTCTCATGGATCTCCTTCTGGATC
AACATGGATGCTGCACCTGCTCGTGTGGGCCTAGGCATCACCACTGTGCTCACCATGACCACCCAGAGCTCCGGCTCTCGAGCATCTCTGCCCAAGGTGTCC
TATGTGAAAGCCATTGACATTTGGATGGCAGTTTGCCTGCTCTTTGTGTTCTCAGCCCTATTAGAATATGCTGCCGTTAACTTTGTGTCTCGGCAACATAAG
GAGCTGCTCCGATTCAGGAGGAAGCGGAGACATCACAAGAGCCCCATGTTGAATCTATTCCAGGAGGATGAAGCTGGAGAAGGCCGCTTTAACTTCTCTGCC
TATGGGATGGGCCCAGCCTGTCTACAGGCCAAGGATGGCATCTCAGTCAAGGGCGCCAACAACAGTAACACCACCAACCCCCCTCCTGCACCATCTAAGTCC
CCAGAGGAGATGCGAAAACTCTTCATCCAGAGGGCCAAGAAGATCGACAAAATATCCCGCATTGGCTTCCCCATGGCCTTCCTCATTTTCAACATGTTCTAC
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TGGATCATCTACAAGATTGTCCGTAGAGAGGACGTCCACAACCAGTGA (G215 : 1)
9" 7§ FELS B AR Bzt
ol7F GlyRal L9’ A FE] Q!

ATGTACAGCTTCAATACTCTTCGACTCTACCTTTGGGAGACCATTGTATTCTTCAGCCTTGCTGCTTCTAAGGAGGCTGAAGCTGCTCGCTCCGCACCCAAG
CCTATGTCACCCTCGGATTTCCTGGATAAGCTAATGGGGAGAACCTCCGGATATGATGCCAGGATCAGGCCCAATTTTAAAGGTCCCCCAGTGAACGTGAGC
TGCAACATTTTCATCAACAGCTTTGGTTCCATTGCTGAGACAACCATGGACTATAGGGTCAACATCTTCCTGCGGCAGCAATGGAACGACCCCCGCCTGGCC
TATAATGAATACCCTGACGACTCTCTGGACCTGGACCCATCCATGCTGGACTCCATCTGGAAACCTGACCTGTTCTTTGCCAACGAGAAGGGGGCCCACTTC
CATGAGATCACCACAGACAACAAATTGCTAAGGATCTCCCGGAATGGGAATGTCCTCTACAGCATCAGAATCACCCTGACACTGGCCTGCCCCATGGACTTG
AAGAATTTCCCCATGGATGTCCAGACATGTATCATGCAACTGGAAAGCTTTGGATATACGATGAATGACCTCATCTTTGAGTGGCAGGAACAGGGAGCCGTG
CAGGTAGCAGATGGACTAACTCTGCCCCAGTTTATCTTGAAGGAAGAGAAGGACTTGAGATACTGCACCAAGCACTACAACACAGGTAAATTCACCTGCATT
GAGGCCCGGTTCCACCTGGAGCGGCAGATGGGTTACTACCTGATTCAGATGTATATTCCCAGCCTGCTCATTGTCATCCTCTCATGGATCTCCTTCTGGATC
AACATGGATGCTGCACCTGCTCGTGTGGGCCTAGGCATCACCACTGTGGCCACCATGACCACCCAGAGCTCCGGCTCTCGAGCATCTCTGCCCAAGGTGTCC
TATGTGAAAGCCATTGACATTTGGATGGCAGTTTGCCTGCTCTTTGTGTTCTCAGCCCTATTAGAATATGCTGCCGTTAACTTTGTGTCTCGGCAACATAAG
GAGCTGCTCCGATTCAGGAGGAAGCGGAGACATCACAAGAGCCCCATGTTGAATCTATTCCAGGAGGATGAAGCTGGAGAAGGCCGCTTTAACTTCTCTGCC
TATGGGATGGGCCCAGCCTGTCTACAGGCCAAGGATGGCATCTCAGTCAAGGGCGCCAACAACAGTAACACCACCAACCCCCCTCCTGCACCATCTAAGTCC
CCAGAGGAGATGCGAAAACTCTTCATCCAGAGGGCCAAGAAGATCGACAAAATATCCCGCATTGGCTTCCCCATGGCCTTCCTCATTTTCAACATGTTCTAC
TGGATCATCTACAAGATTGTCCGTAGAGAGGACGTCCACAACCAGTGA(AM A1 E S : 2)

9" A A7) & FELE B=A R HojR),
ol Wy

Az GlyRal oA E
MYSFENTLRLYLWETIVFFSLAASKEAEAARSAPKPMSPSDFLDKLMGRTSGYDARIRPNFKGPPYNVSCNIF INSFGSTAETTMDYRVNIFLRQQWNDPRLA
YNEYPDDSLDLDPSMLDS IWKPDLFFANEKGAHFHE I TTDNKLLRI SRNGNVLYSTRITLTLACPMDLENFPMDVQTC IMQLESFGYTMNDL IFEWQEQGAV
QVADGLTLPQF ILKEEKDLRYCTKHYNTGKFTCIEARFHLERQMGY YL IQMY IPSLLIVILSWISFWINMDAAPARVGLGITTVLIMTTQSSGSRASLPKVS
YVKAIDIWMAVCLLFVFSALLEYAAVNFVSRQHKELLRFRRKRRHHK SPMLNLFQEDEAGEGRFNF SAYGMGPACLQAKDGI SVKGANNSNTTNPPPAPSKS
PEEMRKLF IQRAKKIDKISRIGFPMAFL IFNMEYWI IYKIVRREDVHNQ (M G2 5 : 3)
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MYSENTLRLYLWETIVFFSLAASKEAEAARSAPKPMSPSDFLDKLMGRTSGYDARIRPNFKGPPYNVSCNIF INSFGSTAETTMDYRVNIFLRQQWNDPRLA
YNEYPDDSLDLDPSMLDS IWKPDLFFANEKGAHFHE I TTDNKLLRI SRNGNVLYSTRITLTLACPMDLENFPMDVQTC IMQLESFGYTMNDL IFEWQEQGAV
QVADGLTLPQF ILKEEKDLRYCTKHYNTGKFTCIEARFHLERQMGY YL IQMY IPSLLIVILSWISFWINMDAAPARVGLGI TTVATMTTQSSGSRASLPKVS
YVKAIDIWMAVCLLFVFSALLEYAAVNFVSRQHKELLRFRRKRRHHK SPMLNLFQEDEAGEGRFNF SAYGMGPACLQAKDGI SVKGANNSNTTNPPPAPSKS
PEEMRKLF IQRAKKIDKISRIGFPMAFL IFNMEYWI IYKIVRREDVHNQ (M E2¥WH 5 : 5)
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rr

71%4 RNAZF R RE9] AAF Alo] Bl 9
3 DNA 97 o A5 kel dAsET e
olEl Al wigko 7 2A Hdo| REsSEA-AA4= $ o).

tha}o]

= Ao B
Hoh. =19 Hog—& A~ =

e g AR, oA ankel AXelA dAb R/EE MY, Wk ohuel Al (RNA) EE 7154 RVA
o AA W ARA FAL APAT. AeAs AAEe] A, WAL FeAs D] AR A
S wEe md wude] gag A9 5

AL R RS, AAE FEAD F b, 13 o4 28 ABE FRets wRUess A, 9y
Eefolads A5 ADe AP WA FY ae o Fd /)% FAHY

WY B wHe, WS FRAZ 4 b, 13 e 28 AF, oA 1F oY) FE LEL BE 3
QA e TS 4GS A =Y Ad) 5 WA A mE ARG wE A
of Mo B wAe] e ¥ oW Ex RAEd W9e 2T otk F9-Sold Azl oI Wy F
o wAe] ArE AN ZES olgdtel AT WAL WelA gt w1 DA P9-5o8 Nde ¢
Aol

gol "AlaAg AQT L TAAAg a'E Y] FAF BAA o]ES R DN EE R A9
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(a) & ”“ﬂ*ioﬂ*i 4 % Hpep o], "z MA"E ME WA 7|EomA AHEE

) B WA A AREE wpe} o] "HlAL QE$'E Ade) 9 9 AW BAES FERsha, 7|4 vl
AEo A A7l D 2 Adel HHo AHE ffate] (F7F e 2AS 2384 ) A2 Aol vlud
F7h B A (5, DS 3 olv. ditder, vl s Hojk 20 A wrEdeEe]= dojo]
AL, MEH o R 30, 40, 50, 100, EE 2R 5 vk, GEl] Eoko] @b MelA e xgoR <l 3
z Aol w2 TS ] A A dAdErE dFHor m=gua v FREE FAEE Aol o3
=

< 7l 7lzel TAFOl Ark. wEkA, ¢1ole] 2 HE Ale] HAE FUAHY AAL
F& ol&3te] @AdE F vk A7) FEE dugFo HAg o= grlelth: grle] ¢aEE
Myers 2 Miller (1988) CABIOS, 4: 11; 3}7]9] B A daeElE: Smith S (1981) Adv.Appl.Math.2:
482; 38l719] A5 AY LelZ: Needleman 2 Wunsch,(1970) JMB, 48: 443; 3&}7]¢] AR AN whi:
Pearson % Lipman, (1988) Proc. Natl. Acad. Sci. USA, 85: 2444; 3}7]9] <a1e]%: Karlin @ Altschul,
(1990) Proc. Natl. Acad. Sci. USA, 87: 2264, al7|ollA <} 7o) WA H: Karlin B Altschul, (1993) Proc.
Natl. Acad. Sci. USA, 90: 5873.

]
&
A
[e]

o,
0
4
<
X
o

A daelFe] AFH AAS D $YES A8 AT AEe] nlae] o] &E & Ak, V] A3
o HAH o R 375 ¥t} (Intelligenetics, Mountain View, California®%-E] o]&7}53F) PC/+-
Az} T 2o A CLUSTAL; ALIGN 2= (WA 2.0) ¥ GAP, BESTFIT, BLAST, FASTA, Zz¥]3 (Genetics
Computer Group (GCG), 575 Science Drive, Madison, Wisconsin, USAZY-E] ©]€7}53F) Wisconsin Genetics
Software Package, Version 8oll4] TFASTA. o]& T RIS o]&3= HAHL UZE yglu|gE o] &slo] =3
2 4 Q). CLUSTAL Z2a3e g7l 93] $zskA 7| AF e}t Higgins & (1988) Gene 73: 237; Higgins
S (1989) CABIOS 5: 151; Corpet & (1988) Nucl.Acids Res. 16: 10881; Huang% (1992) CABIOS 8: 155; %
Pearson & (1994) Meth. Mol. Biol. 24: 307.ALIGN = =138 3}7]9] <dugFo] 7]HkeEt): Myers %
Miller, #F&. 3}7]9] BLAST ~=13: Altschul & (1990) JMB, 215: 403; Nucl.Acids Res., 25: 3389
(1990) & 3t7]19] &arelzel] 7|9k th: Karlin 2 Altschul ¥&.
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e wol Held od e WA A 4 (iPs)el Az 8L EFUT. T o wol 23o] JARA A
ARk o5 27] ol% Wol FEE o5& FHeH: U 1 HPsE 7] AT WA A AsEA ga
ol SE: 1 the R4 4 2melrt b8 4 Qb @ wWe 47 A9e we 9% Yo Ay
A 2zolts, FEoEtels Adel tatel, shehviE N (& Aol Wl 271§ wd smol; G4 > 0) % N
(v2nlg 71§ AYA 2mel; B < 00 o fdhe] AL opvlwat Ao thste], 2moly vjEg
E A 2molE AN s ALgET Aol Bl wol FEe] Age A 4 2melst 1o Ay
G el % X0F "olA: A% FUHI, FA Aol 1F ol¥e] g4-~molY 7] AU FAHo
2 98 0 EE o s, o @% Ade] wrsl sud
HAE Y BAY Aol Tate], BLAST LidES R 2 A Abo] §AHS EAH BAL SR}
BLAST 2tz ola) A3 4449 shhel S4e, 2 wEelortols Ei ofrwit 4 Aol w7}
EES

dsl BT A FFE Awshs, AL A FGE PNl dE 5o, Ad It AL

W EZARow APy AHS £53817] Y8, WP BLAST (BLAST 2.0)& &}7]o] 71A1€ npel o] o] &=
th: Altschul 5 (1997) NucleicAcids Res. 25: 3389. thebZ o= PSI-BLAST (BLAST 2.0)& A} Alo] 94l
HAAE A=Fsh= vHEE AAE T 98 AMSE S Ak, R Altschul 5, ¥&. BLAST, 743 % BLAST,
PSI-BLASTE °]&3at= A9, at7le] HEE sepny: zz4o 2209 (9F 59, 7wEdlEol= A498
BLASIN, @ d& BLASTX)= A2 4= u}h. (7wFuQEol= HEE) BLASIN Z2I3e fZEZA tho]Zo]
(W) 11, 719} (E) 10, HLX 100, M=5, N=—4, 2 oz rithe] HlwE o] g3tth. ofmwat Ao tiste],
BLASTP =213 fZEZA dojdoe] (W) 3, 7ld] (E) 10, ¥ BLOSIME2 ~=ol® WEHAE o] &3},
H= 9lo]= I ncbi.nlm.nih.gov. AHL T3k Sk HAlo & F=2Foz F=3dd = 9

o

al

i

oy e] BA4S 9jste], E thE Ade HAE AMd $Ad4e] A4S 9 A9 vlue 19 HEE det
g = Qleje] T7F 23T BlastN Z2 3 (M 1.4.7 & o]F)E o]&sty AAE & o, "7}
e, A oo 2 Adell diste], wigAE ZE ol os) A Sk FHel vl
g HAE NE U4 2 TS 7 = =
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g fAM" e "FA
HAY, AgHog o

9S Z7MA7IT. wEbA | dE 5o, Y3 ol gtke] 19

FolE AFHE AS, BEZA X3S 07 1 Alo] 23R AT, BEA XFe ~3
g2 72 PC/GENE (Intelligenetics, Mountain View, California)ollA Al&% npe} o], Ait=HTE.
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(d) & HAAMNA ARE® kel o], "MA U] MEE"S v A= AA 2 HHow AHd MY
Hlue] ofs A ¢S ovstaL, o7]A Bl digolA Mo FE2 2 Ade] HAHo FHE flste] (F
b B Ade FE6HA &v) FE Ml vlud A 7 B Ad (5, A)S 23S v e
U M 7] s opmdt 7L wiAE f1A 0] E AFES] Sl o ALl EAskE Ao
47, Hae] Ax=SolAM 91X F = vidE A9 = A, B2 Ao 100 w3l o) AakE o] A
d TdAe] MEES AEdY
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a3 F SYE ol&sle] Fx AMEel wud, Fox 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, H
79%, Aol% 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, WX 89%, Hol%E 90%, 91%, 92%, 93%, &
94%, 2 Aol 95%, 96%, 97%, 98%, T 99% ML FAANES Ze AES EgteE A 9n|s. T
ofe] ™A= olE Feol ZE FFH, ot FAMY, dEE AXEA, 2 Ve 55

P oEte|= AEe o dzPE dlHe] st TEA 3] 3]

r/o]\__ [e} o=
o1 gk Zojt}, olE EHS 9l ojumit Ao AHEFH FUAL HAHoR Holn
90%, Holx 95%2] ME FAAS own|sit},

R

o oo

0%, Ao]% 80%,

s orels Ade] Addow FUsthe & e AFE 2 B QAT 24 sl A= sl ne =5}
Aol (3 ofd). Awrdom, 9AR 2AL Aol of& Fw L pHolA Solx Ade] diste] A4
$57 (LR Re o 5 Colns Agarny, sAw, 448 24e, 2 9AddA g2 44855 vt
2ol AA4el e Fwel wWek, o 1 C A o 20 T WANA LEE TFATh AR 24 F) A
2 selneluasi 9 gue ool dmgste FeWEelnsl 4dHoR Uy ojds AdHow
FA}, oA, F £, Wi A f24 FEel 3] HEW Av) DE FHEG o §3fe] FEH:
A, MAT # Ak 2 9 Ado] AHoR BAshhe shbe] AFE AL Ao o8 A=Y Fel
gl o} A2 Wate] oo QA=YH FelAetel g WA OR Wk WS Ffolct

(e) (i1) FElol=9] FHoA o "HAHQ] FIA"S Hetol=7t, AAE vl Aol 2H Fx AL
Aa LA, Hox 70%, 71%, 72%, 73%, 74%, 75%, 76%, 7%, 78%, W& 79%, 80%, 81%, 82%, 83%, 34%,
85%, 86%, 87%, 88%, T 89%, A % 90%, 91%, 92%, 93%, HE+= 94%, = 95%, 96%, 97%, 98% = 99%9=
71z AEE EFste AS BAET. HAHo BHEE 719 Aed Ad ugEs ol&ste FaEnh:
Needleman & Wunsch,J. Mol. Biol. 48: 443 (1970). 2 HEelo]|= A do] AAAH o7 FU3}+=
FEFo)| =7 A2 FEfolmol gidl] Aed A Ao R gl Aolth. wEkA, dE F9,
7F BEA A Fell ARk Aol A5, FEol=E A2 HEfolTo] AAA o FHsiT).

A Hag fistel, APAoR shiel Nde A Ndol st Fx AGA 439 4D W g

g olgdt 4%, AW 2 Fx AGe BRE dYsa, AAAG WAL BasW AF53, AE @
g% 22y sehlt Agdt. A9 e GneFe o v, A48 Tz e s,
Az Aol val A8 NA(E)E FAE 4D AL Aa

4oz dholuel= st e By BT (oF 5Y, F AEA)

DA HE= RNAGIA EAI3HE A9 948 21 so] 549 FIaorels Addw B A%, Fua, Ei

soluelssts AP, “AdHon AFAL = g
As

KR

Bvel=sgishe (Fod ol A% H pH o) otk Holde HFH o F-stojHEl=st AA

Folal, A A= HF A &He] ol Aw W otk DNA-DNA stelHel=E 9jste], T,2 31719
g o g By ZAXEZ AAE ¢ vk Meinkoth 2 Wahl (1984) Anal. Biochem. 138: 267; T, 81.5 C +
16.6 (log M) +0.41 (%GC) - 0.61 (% form) - 500/L; of7]elAl M2 17} <Fol9] &EE&ko]il, %GC DNAo|A
Tobmal @ A B FEESEel=o] wMEgola, b FE= dtolHy=dt fHoA EFoln=e] wiEgolar,
2 4718 stolrel =] Hololth, T, wjzujAe] 7} 1% tisle] F 1 CTH aL; weEkA, T, 8ol
vyes}, g/Ee A 20 aWE 5949 AMdd stelBEl=stety] flE 24"
>90% LS 7H Aol FalAW, T,2 10 T 74" 5 Atk dubgoz | dAe 1L Ao
T 9 pHellA Bold M W o] HA tiste] T,Ruh @ of 5 Tolw® Aggnt. ARk, AaA ¢
20L& TEG @& 1, 2, 3, BE 4 ColA stejng=st d/ke AFS AHEE F da; T AER o

=

242 TR @& 6, 7, 8, 9, = 10 TollA spolHe|=3) 5l/5s AE A o 9lal; B
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LEE SC =8 7
Al71= Aol wkghAett. 4k stelBE|Este] g FHeIT Jhol=& dhrlelx 2 ETE: Tijssen,
Laboratory Techniques in Biochemistry and Molecular Biology Hybridization with NucleicAcid Probes,
part [ chapter 2 "Overview of principles of hybridization and the strategy of nucleicacid probe
assays" Elsevier, New York (1993). AWtz o L& JZA3 dolHg=3zt @ A4 ZAL Aod o2
%= 9 pHell A 5ol Mol tiete] TRtk W ¢ 5 Colks Hedt,

a2 A% AA 279 o= oF 15 & Bl 72 TellA 0.15 M NaClo|th. dZg A4 =79 o= 15 & &
QF 65 TolA 0.2X SSC Algolvt (3L, Sambrook, ofzf, SSC €rz<He] HAwe] diste]). &, i 44 A3
L uke AAA AAel s A wiE B NEE AANG. fF FW, 100 FEFUALEE 23] FE
o g o T AAA AAHL 156 # 9t 45 TolA 1X SSColt}. ofF &7, 100 wEH Lol = 279
SZel o U8 o Be AR AL 15 B EQF 40 ColA 4-6X SSColth, & v (o & 5%, ok 10
2] 50 FEULLE| =) tiste], dAE AL APHOoR pH 7.0 WA 8.3914 oF 1.5 M wlvk, © wigkA s}
A °F 0.01 A 1.0 M, Na o] F5FE (= 08 9)9 ¢ v5& 2381, 2%+ k7)o diste] 134
o2 Aol ¢k 30 T ¢ Ho= oF 60 Crh: 11 & (& EY, >50 FEALEe=). 948 21L& =g
EGSHAl dAd) xEolr=e HIFE wdd ¢tk gurdor | EHE ol st AN FHEglE
S diste] #53 ARG X (B g 2 3) 9 A% O JevlE 504 sfolngl=sle] AES qA
. dAS 24 st A2 sfolrg|=glelA] g AR o]Eo] QlmdstE gulde] AAH o FUSH o
Az AAHoz FAs. oJQL, o F &Y, Ak Iyt fHAA dzdd & FEE AU ZE FHE o]
g3to] FEHE 45, I

- dAs 27 54 &4d gigte] 1,79 2R AdgHEn. Ad Ee =W ESbeA "Ege 100 4EA

7] 235 Zhe ARA @ik sfolHglmskg dAg 2] oe 50% EZEoH=, ofF EW, 37 CHA

50% ¥Eobu=, 1 M NaCl, 1% SDSU] sle]l2ej=38}, 2 60 WA 65 TollA 0.1X SSCU Al7gel}. oAl o

& AAXM AL 37 TolA 30 WA 35% EEolu|= IM NaCl, 1% SDS (UJEF Z=u|a Mdo]lE)e] 9= gl

o2 dolrg=3l, =@ 50 UX 55 TollA 1X WA 2X SSC (20X SSC = 3.0 M NaCl1/0.3 M EZUEF A E#o]

B AAS T3, A 7 AR dAA 2A4L 37 TolA 40 WA 45% 2ol =, 1.0 M NaCl, 1%
H

SDSY &tolB =3}, @ 55 A 60 CTollA 0.5X A IX SSCH A4S E3Hsc}.

"WHolA" Zz|Felol== A wEe] N-wyk /s C-Uded 1F oAt ofmnAte] AA (A9 A
e F7h A g9l A 1% o)) Flddl 1F o] opm|iAtel AA EE FUb e dAdH a9
Al Al 1F o]l F9lddl 1% o]/del ofn|x=ite] X 3he o3 Y/dH dUd= Ry fHE ZEPE=Tt e
"o, A7) "HolAl=, odE B9, 34 vy e A3F oA B EE 4 k. Y] 22 e 9
Hofo] dukx oz FAHT}

wEbA] ) 2 ] ZEREte|lEe opbu| kAt X3 A4, Ao, 2 S ESshE ot Wow wWAEdE 4
Ak, A7) 22 WL g Foboll dwtd oz FAHTE. dFE B9, EEHEle|= ot A WHolAlE
DNAOI A Ed oo oaf Azd = rt, SdHFE 2 FFU L= MY WY HL Fa 7|sol FX
o] glt}. Fa, o E9], Kunkel(1985) Proc. Natl. Acad. Sci. USA 82: 488; Kunkel % (1987) Meth.

Enzymol. 154: 367; U.S.E3] W& 4,873,192; Walker 2 Gaastra (1983) Techniques in Mol. Biol.
(MacMillan PublishingCo., 3 & WAIAMCA Q&8 . B4 duide] dachs Ao s 74 &
= AAEs olunat X3 #E AL slr])e] mddx WA= 4 ul: Dayhoff 5, Atlas of Protein
Sequence and Structure (Natl. BioMed. Res. Found.1978). ®&% X3}, oA sh}e] olu|:Als FAL3E &
e 7w e Ao wdte] ik s},

mepd, Bouwe] §34 % F2eAeEels A4S 3% 4d w4 A9 B okl SdMolA] FHE 23
Stk v R, 2 owwe] Telgeelsi: A w4 @M By ol olEe WE U W3 FuE X
Fah, 7] WolAl: awE BHES A% wiT ol 54 P

= = Rl ;
= oA A, Al 3 AEe EefiEtel=e] 54N gud iskE Aake = gl A, aF
£ 3 o] 7 =4

H H
el GA A, AN, wE A R GG A5
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b oofnimato @ ol

Fre

A}

=

ol

o

BN

1

B

12Eld (1)

°

RS

dkist

+ o}n]
X

k)
w

CElddEd (F), BEA

ol=7Id (R), zhelal (K),

o
Fo Wz

Ho=
[¢)

A

71

A el

J

HEled (D), Al=ES (O |74

=N
=]

of~u2EXt (D), &5

A ol

A

(Y), EHER (V); -3

A

[0367]

N

I
m@

NH
I

)
o
!

el
B
oW
<
o

™

x4
R
o

PCR

Gelfand, PCR

=1
=

Zoln,

3L

il

ST
X

i

KENNNCY
<

ESEI
, PCR Protocols, Academic Press (1995);
2ol

hy A

=4

[}

=~
il

won
Innis % Gelfand, PCR Methods Manual, Academic Press (1999).

=
Hog

Zka w3 Innis
=i

Russell, 3F&.
Strategies, Academic Press (1995);
HI A gk A o 2

=1]
=

Sambrook
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s
‘_ﬂo

[0369]

)
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)
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|
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=
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o

, HlAl
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ol

I

g,
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X

Fol7t = A

L

-

TC

el

[0371]

il
B/

=K
M

w

A A4
ERE R
57

[0372]
[0374]
[0375]

Jjo
od

nd

Hoedge] =22 HEK-293 Al

[0376]

)

Jl aoll

A
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[0379]
[0380]
[0381]
[0382]
[0383]

[0384]

[0385]
[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

ZIHSd 10-2025-0012721

hate] AT 7Y HES FHste Zekan = wE pFB-CMV-hGlyRal-P2A-mEYFP (GenScript): ©] fﬂ?oﬂﬁ
AFEE Y. @4 542 pFB-CMV-hGlyRal-P2A-mEYFPE ¢4 Sduy7Ed o go]l= /%= PR AAHEZ5E

HE A, GHE peDNA3. 1(H)oll ALY Att. ZE2n= DNAE Asd dte ol 3y A4 % =W
ARF Q. HE FAES B2 of&) A=A

2R} G E : pFB-CMV-hG lyRal-P2A-mEYFP
FFRE 2 7]: 1374 bp
wie] 24 peDNAS. 1(+)

F2Y 2] BamHI / Ascl

/H/E

o7k wo} A1 (HEK) 293 A= ATCC (#CRL-1573) 2.2 X-E] Ful=¢th. A XE= 10% FBS (Gibco #26140),

S99 /ml AYAA | 100 pg/ml 2EHEnFo]Al (Gibeco #15140), 2 1 mM UrEH 3] FHo]E (Gibco #11360)9_
2 HEF vz "I E o]F wiA] (DMEM; Gibco #11965)o A viSE AL, 7F&5w QlfH o)A 37 C E 5%

Co o FAE AT, A= v 3 A 4 & 10 5 Ex= 10 109] AltjulF mlel A &< 4 2=,

o] A
B R

FlexStation 77 $I3to], HEK-293 A|3E& 20,000 A2E/doll, 100 pl/de] Zoly &40z FA-ZH/
Er-ZH 96-A o|n|x|EA ZHgolE (BD Falcon #353219)04] ZdolgE A}, FAAALE 93], 750 nl
Opti-MEM (Gibco 31985-070)W 16 upg & DNA+= 750 ul Opti-MEMW 30 pl ExpressFecto} &=, 20 &
B APH-Q el AE R, I thS 100 pl AAG vk #iXE SFtE Azl 15 pl/EE HrrE AT
A Zdoly olF 24 Azto] FAAAFAL FAA o] F 48 At EAFHAY. AP EFELS 37
T/5% CO0A 4-6 Az AFd|e] A 7]3F o] % wjgd o2 HE AALAIL L-FFEF (Gibco 25030-081)= H
ZH, gk F 241, ol vlx] (Gibeo 12360-038)= o A = YAtk

o A9 =4

FLIPR @ A9 #A 7IE, BLIE #A1&, (Molecular Devices, #R8042)Z A}&3l= P\t AAFL AE =&
AA Aok WstE HAES] f8l AFEEAY. AR Y SF AL f7)H B ukg} AR, FAHe=,
BLUE A]eFe] &lite] vlo]de]l Y&ELS 5 nle 1x A4 94"0“53_& faEPr, 2 e = e 5me 1x 7
g gFsHo R vo]dS A3t 10 mLo] 95 F 4sHe F &4S FEIIGNT. dn Y dFde v
AREE FES -20 ColA AFHAL 5 A o) AREEH AT 1~*é < Y =
AAEAI 50 nl F A MEMS.Z A=A, AEE 7L ohg 50 nle] FA A5 F9 dsqoz Iy
3L 40 min & 37 T/5% COoNA AFH o] A ATk, A% += SoftMax Pro Data Acquisition

Software (Molecular Devices)ell 98l #5% FlexStation 3 TFE=WA HIXE nlo]g 2 ZHolE HEVE o] &
slo] AZEEAY. 7] 2 WE oS, 550 e WE AT Z, 530 nm E 565 nm, ZZtolA AAFACY.
HolE =2 A PUT AE SR 30 CollA FRFHATE. 714 S Ax 20 s SANNA, A& A7k =
ZA-freg Aol oigte] 300 seldvh. the FlexStation HetvlEE 931 o] 130 pl, Z7] & &4 100
pl, Aol €24 50 pl (2YER2, FE FFHELS 3x AZHJL), 2 ~31 pl/secdl &3z, do] £ AY

9}

5

R

oM AAE AT, A ZEAl B2 Ee-d

294 2 Ee-dell i F=/08 42 hGlyRal-F A7 E

s 1, 3, 10, 30, 100, 300, 1000 pMelltt. Zealel gk &% ®kg =412 100 uM E}%HA =4 3
of w3t AdHATG. FeAl ® O EdE 10 mil 25024 DMSOe] &=l -20 TAlM 0.3 mi ZFH A=A
AFE] Ak, FlexStation #48 =24l 2 EF9-¥ 5FE2, 0.1% DMSOE §frah=, pH 7.404 20 mM HEPES

9} 1x HBSSE °]-&3lo] A==,

285 2] &

ar

AEs 317 Sgav=z AAALACT: A3 FYA 83 AEFH 439 1, 53A a (hGlyRal) (pFB-
CMV-hGlyRal-P2A-mEYFP). &}7] &5 A= GlyR &3 MEHFRES 2A2FA7]7] g8 AFeEdv: 284 (Signa #



[0393]

[0394]

[0395]
[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]
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[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]
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G2879) &= E}9-H (Sigma # T0625).

HloJ e 7 A = Ee] 4

) 7b-g FlexStation Al&+ SoftMax Pro 52%FE  ‘txt’ ILd=2A FEFHAI Microsoft Excel 2008 X
Origin 7.0 o]&3lo] e xglel BAxic),

<7

Z2949 dolHE Hy £ SEMeE vEehdt),

A%

GIyR a-AEfH (hGlyRal)° A 7= M A 2 A wAsE #skE §l9la (= bA-BB, & 7), °lE
o] B}9-de Frtete % ‘ﬂ 2] 1 mDel 2 A9 deje] wistE vkEsh] Ut (2 6, = 7). olE
AEANA, =419 17}0}‘% (1 pM YA 1 mD2 H7F= 92 uMe] ECs 2 ohEF 300 pMe] ECyp (= 6)S
ZH 2 A9 (X 5A-BB)Y] &-oE4 WstE xdskglth. =84l digk RES2 ERe-9 (100 pM)e] EA) 9

rsﬂ_

1}
1 dds] Gaira] &9kth (ECyp = 43 uM). ol& dlo]Hx& sl7]ol 93l o]de By A3 FEshA ¢
t}: Sontheimer H. = ((1989) Neuron 2(5): 1491-1497) (ECs, = 100 pM) 2 Jensen AA. & Kristiansen U.

o,
ol

((2004) Biochemical Pharmacology 67(9): 1789-1799) (ECs = 82 uM) HAFst AA o]

o

o] HlolH & B3k o]F WA Ado] AZF A (242 - 258 ul)olA EAstE A A A FF
Jd o& #FA3ztE 4 AtE AL HoFU} (Geigy Scientific Tables, 8th Rev edition, pp.93.Edited by
C.Lentner, West Cadwell NJ.: Medical Education Div.,Ciba-Geigy Corp.Basel, Switzerland c1981-1992).

g 9 AL o]E W= GlyR a-AERFHR wEAA
,43]] FAE Cl- A9 YJue E3) Cl- o] &

R

1o MaelA e A9, HEK-293 AlEoA A
=gilell F&AY] Ao ==
= 2¥she Ao ZigEnt. B9 o B-thEFAY GlyRe HEA
aso] AT AR A g3 gAY, olE 03%101]*1 GeFA Al 284l wks

FHE 141 - 162 pMe sEE QAZF Fo FEASTE (Geigy Scientific Tables, 8th Rev edition,
pp.93.Edited by C.Lentner, West Cadwell, NJ.: Medical Education Div.,Ciba-Geigy Corp.Basel,
Switzerland ¢1981-1992).

O

F

a4E

HEK-293 A|Zo A 224l €A a-ABHF9 (hGlyRal)el @EAd 2@ AA <7 A &8s 55
2 ZEgle WA Ql VeA FREo=E QS A,

Ao 2

53

A 7R AE dZAA EAEE 2 s S5 8 2y B4 wdd vholg 2 WHE &4

A" g o FHel WdA ZE4lel o3 FAstE A HEVF GlyRale JEA E5S Hriste H9d £

A5 Fdstr] s

g

Yol K2EDTAYIA 6 A <A 22X th9-8 HEZRYH FHHUTT. &S dAEHEYT 332 A%
2D FEE st 29 2 YEHAT.

@ FsEa Y guldo] HAHHA, RE Y AU ST FEE VIR SAHATEH: LC/MS/MS Al
Bl (AB Sciex API-4000Qtrap ZTF +3 2 Thermo Silica 100 x 2.1mm HPLC Z+¥S %4HeF Shimazu 20A
HPLC). MRM 270 (m/z, 76/48)3} &7 <A ESI ol23bi= AREHQITE. o WhHel wA W= 10 WA
5000ng/mL o] %A T},

23

TR NE GAgA A ZFE|A FFEL 240.9 £ 45.2 uM (B £ D) HAFE 712 13.8 WA 23.0 pg/ml
(184 - 307 ul) Hlolgltt.

)
o
x
A
— T
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[0412]

[0413]

[0414]
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[0416]

[0417]
[0418]
[0419]
[0420]
[0421]
[0422]
[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]
[0430]

[0431]
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28

>§‘é

E dAA EAEkE FEAle] e 4 4 A3 @Adel A Hatd 242.0 £ 44.0 uM # B 40
b o Aol A 258.0 + 64.0 pMoll AFSE (Geigy Scientific Tables, 8th Rev edition, pp.93.Edited by
C.Lentner, West Cadwell, NJ.: Medical Education Div.,Ciba-Geigy Corp.Basel, Switzerland ¢1981-1992).
FE A FYA T T 2ol ddE A5 92 pMe] ECy B tHeEF 300 pMe] ECyp (= 6)& 2=

A GlyRal AES AsHA7]7] el AZd 9] oot}

¢

FE L A7 A ZPal 79 FAMOl VIRksle REE B4 wHd wlolg A~ WEHE F Add
2 7 Hol felg e g8 Z4sE A9 GlyRalY JEA &55S HrlstsE 493k Foltt.

/\1;\]01] 3

24

= 1

kg AAEA BFo JE mdoa EZFu (heperalgesia) /o] dESF WHSS k3 A 7])E GTX-019)

ol
o,
it

ARE, MVE ol g3t ARE, F44 8 DM A9 TFRAT. fa4 wpe ) AR TPk

@ ofvlli-vd mpol s (Y 6) - AAV6

@ 27 A¥a ZTERE - hSyn
® GlyR 584 - GlyRale &-1-AHFHS QA 7935+= DNA
A g3 ol - GFP
HE = @ﬂﬂ%ﬂ,%iﬂﬂﬁﬂ Goleini, Inc.ol <&l AT 3h7lol &l AAV6e] 7] A = Art:
Virovec, . (Hayward, CA) 83 =7 &to] == AFW AAV HEE ABAsl7] Yall viFdF=Ertole] 2~ g A

28 ;\}30}5 BAC-to-AAV 7]&& o] &3,

P4 X2 (GIX-01) AAV6-hSyn-GlyRal. mhelezi= 9.41el3 mlolel JAH/mLE sl Fgdozr 37

X8 (PFETH) AAV6-hSyn-GFP. Hlol#l 2 2.22e13 Hiol#] 2 PAH/mLE ol FRANozX TF 2

182g WA 227g =3t gnby] A AT a-vth¢g] BE (Envigo, Hayward, CA)E oldl 7]|AlE wvpe} Zo] 4
S AYst] AAHEAA F59 SNI 2SS eI, ZE FEL2 A HF0 A AupHE ] wpHlel 23|
MR o Z AT, AT YU 55 52 9 B dish Hto] fE oz 5§},

iy

Spared Nerve Injury (SNI) Model - Surgery

O] AZF nh3 dlo YA FW FHAAY R ALY FE =E2EAYIE HEOIFES 53 AFAH
o7 Auwo] wrEojHT: I A P 139 3 Ik BX]: vE ) FejE: 2@ A AA. NI e vE 4F
S A GATE A 4 FujE A FA dd E 2F3S xEgeigit. e 2 AE A4 5.0 4
Az HWa-ARss A Y92 dose], U9 A4 FEY 2 £ 4 mE AASGT. wg Foste 27
HIE 2ol ~EdH Ee 7|9t 199 HES F3igltt. &F 9 e 2 Fo=2 i HArt (Decosterd
I.and Woolf C. (2000) Pain 87(2): 149-158). && AF-olA o]AL 0dA=A 7HFE Atk

ZIAE FpElsel gjgk A3

A BESH F7] W v BE (06: 00-18: 00 h) T FAFATE. REE Dol AA HE FEad
Fow A EREAA qdw FEkag AolA e AT, AolA B 8l Fo T Do) A= o

— 44 -



[0434]

[0435]

[0436]

[0437]
[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]
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FEITh, ARE T, B ey 98 (ke g slske, uE 07
[eC} =]
=)

Tl =
e gedoeg SEA AR (0.41, 0.70, 1.20, 2.00,

’ AN = [e] ljl' = -
3.63, 5.50, 8.50, ¥ 15.10 g) (Stoelting)S 7} dde] 8 & xgo] AeHE F /19 HAFHAUY, & =
o] FEWEE 213 o wuiet T o FAFo o dis) ofzte] HIFS A, uEf
6-8 s et FAHATG. A= B 2] HAHNA BAIF], ol A=l tiE 1o qF whEo FHT
BEg FEs. 4 WS Wo| HIEgle]l HpHW FEIGT. B A AAA FHAHLS T3 G4
Whgow FEAT. B ofufgt whEo®m A, 19k e A9 A= RERFHAT. A4, H]-F
=5 HEo| ek T 7|ukste], 15.10 g ERIE (9 22 HE] AF ~ 109)2 HALZ7t Alge] dls
of Aetorx AEEHAE Fe, o A dedET Zol7] B A veE EolsEe Aol oA,
AAH o7 A=) AHS W3lA 7] fj&o|t} (Chaplan S. % (1994) J Neurosci Methods 53(1): 55-63).
T (4 -D 3F 94 552 7143 A=l dig 259 7|4 v U1AA 75A)el st A= dr.
FET 10 doll BE TES 159 7AH el diste] AAdE A,
FEF 10GANA FEL ol IF dxw ¥ Ee (IX-012 ARHUTH dWH<l vpF (o] 2E&F&) el
o= g (IX-01 & iz HHE 45 L =9 SH S0 I3k A 20 ul (2 x 10 L FAp 9
|H o2, 1.88e12 % 4.44ell WY Alx, 279 §%FolA FoAEIAT

T o 24, 31, 39, 46, 54 2 61N FELS 159 JIAH 44
of ekl AF7IE AT, ol5 S EFel diste] eueolH s = Aol el B AT

GTX-01: 4 B2 FAHF % 9.41el3 uvlolelx AX/mLollA AAV6 ulolelx~ AlAle] 2 x 10 upL/We
REQkTE. mhole] 3= pFB-hSyn-GlyRalell thshe] Q1EEslid DNAE -whkal3ict

PE&T: 5 TEL A" L 2.2213 vlolg] A Azb/mLolA] AAVE Hlolalx AAle] 2 x 10 uL/2e
whokth. whol 2] 22= hSyn-GFPol| tiste] AZ QG E DNAE & HEsFi ).

HloJEj A FAE A = g A

50% 3¢ A= shr1e] fl-orel WHS o]fsted AAHUY: Dixon (Dixon, WJ. (1980) Ann. Rev.
Pharmacol. Toxicol.20: 441-462; Chaplan S. & (1994) J Neurosci Methods 53(1): 55-63). 7] sfz|t}d o

A, AR Aeze] FelA 2.0 g WANER AN, AL, A5 B SRE, 947
Wy wARt, 2700 AuE WS @ H5 wge] BA sol, o FPE AT HAHQUD, W 55
A, Be o oF AT AEseh. Dixono] W2, 37 Wl % AAY A ARE 506 G
Z2Hel R 6 Wee TG, GA7 FANA @] W], AUe] FAF WS GA7} o= A%
WelA] gegel nel AYE 5 vk mebdl, RE wge] AFHIClE, 94 6 Holy EAE sege
W 9 Az wAHE WA ASEA Sk, o= AHel GAE Lebd 2 WS 69 Ael=e] Hx 2
wgoma aFdA AT, e wge] s, wAden 9 = oz vaddn A3 Asd
AN R 4 Fohe e Aeze] HuAE TR, Bebd, 7] Aot e ol st £ dAl
WEol S Sl BFE S dvk Ahl 4 (e W 2.0 - 0.4 gl A 4 BeAES ERHo B
a59) AgAA: gL ARG AT W obd Fth WA A 9 (357 15.1 gl E okl A
Sl WS Ao FASHE, 15.1 gl A5 4 AT AN WS AL A5, 7 kg 4 Fobe]
3o el ARl A% P mE 24 WEol AT AES 2 FHHAL AINA, 15.00 g 2
0.25 g9 ghe 712t WAt 4 R S Wel £EW MY weA, X= A5 0 = F AFE ol g5l
EE ARHYT, 508 B GAE Sl e FmelEe o gstel mHth Dixonsl l-okd W

Chaplan®] ®/d (Chaplan S. % (1994) J Neurosci Methods 53(1): 55-63; Dixon WJ. (1980) Ann. Rev.
Pharmacol. Toxicol.20: 441-462).

ANBE A 14, 21, 29, 36, 44 2 5194 hETTH GTX-01-ABH TEF Alo] 7|AIA A=o thak vr-Zo A z}o]
= AAVEA] e 2FHE (-A|gS o] &3ste] SAH Fgx=E FAHAT.

GTX-01 12 X% o 29 (P<0.001), ¥ 36 (P<0.001), & 44 (P<0.001) ¥ ¢ 51 (P<0.0D)NA 714 2
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[0446]
[0447]

[0448]

[0449]

[0450]

[0451]
[0452]

[0453]

[0454]

[0455]

[0456]

ZIHSd 10-2025-0012721

Aol ofsll S| uheh o] AT SAGEATS BolFAdY. ¢ 2w, diEw (n=5) B GIX-01 (n=4)
4

NEES eSS GTX-01
0 (-10) 11946 14.6 6.4
10 (0) 2208 27+18
24 (14) 22+18 44+36
31 (21) 44+20 6.3+28
39 (29) 3.3:05 9.0+ 1.9
46 (36) 2.7+15 11.0 £ 0.9***
54 (44) 2.7+08 9.7 £ 2.2%%
61 (51) 27+18 9.6+ 1.4*

H 4 04dMUM HIS AZE 286t A= B2 & S HE AZ2 =4 2 &
Z2E (ME B2 &) ZEoL 10€MUAM e 8t& tx= Hi0leiA (WxzZ) E= GTX-
0122 Xz&E HES JIAHAH SX (9). J1HE X (g) HOIEHE 5 = (HE2) K 4 S=
GTX-012 B2 + EF HX (SD)2M EAIEC HEZ 2 GTX-01 OA82 HAJILX &2
ARHE t-AES ?2Xt= *P<0.01 £= **

OlE5tH SHE RAT2 24U =
P<0.001 & HEAIEICH

A EE 1008 FAEES dElZ] A8 D -1 AEA delE @ 109404 RS Bk 2 0%
Z}@W%% rehs agi AFHIL kg GIN-019] FolF o 20, 36, 44 % 5104 GIX-01¢] Bit
ay

ol oft

AZL SAHJND A7 U 7IEHYY. 712 (59 559 AFolA Aol Holx &gkl GTX-01 Hjth
Z WE (&2 9)

a4

Adolo] & AAL Fo glo] (TX-012] T Fol= EoA A ANAHA T35 NI Zdor A3t 2
e AFHE e a3Es AT, om—a— 2 ek, Shr]el 98] HaE delE 9t Aot} Goss
JR. %5 (2010) Molecular Therapy 19(3): 500-506 % W= 53] W&: US 8,957,036 J7]olA o]&L& Alo]d
Wagde] RS A=sty] fd AANE ?ﬂ ARod e 559 59 oAl “X=2dd FApg o] il
o9 HH o FAL] FE2 FEC 83 a%A ()] Foyx= Aolwt GlyRalel vleolgia g 2 1
o] %o WY o]F FAYAZTS VA

A 4

53

Ao 542 HEK-293 AW B-MEAY (A wd)e] -4 sol L9 A =dwold GluCl a-HBEA/H
5ol o] Ak B4 FrEoE QY (XA"E GluClx)E AT = A=AE AAHs= Aol

23

H3 g Jhox2s B el s At GluCl a-HEBEfY thsle] A3 HHsld 79 IS il
Zglan= WlE GluCLoptbethYPY182F (Life Technologies)b o] AFdA AEEHY. g A FF o
WA (YFP) AYES AZW M3-M4 2 ¢t X3t @4 94 GluCLoptbetmFYPY182F: §H4 &e|ay&
deElo]l= /s PR AAEZFE ZHEAY, @HL peDNA3. 1(H)oll AAEATE. Zean= DNAE ASd

s gtz GAEAI sas IV 23l o8 2AEd. HF AAeS el s FlE A

X4 E. Z2] K12 (dam+ demt tonA rec-)++3XF H 3 GluCLoptbetmFYPY182F

_46_



[0457]
[0458]
[0459]
[0460]

[0461]

[0462]

[0463]

[0464]
[0465]

[0466]

[0467]

[0468]

[0469]

[0470]
[0471]

[0472]
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SR} 7] 2043 bp

WE] F4: pcDNA3. 1(+)
g2y 29l HindlII / Xhol
o R GFE Ed o]t

FA9 EdWels &) =wd 9 AqUd Lol E o]kl Pfulurbo DNA E#]W kAl (Agilent
Technologies #600250)2 7}# QuikChange II XL 9 A&7 ZdAWolH 7]E (Agilent Technologies
#200522) 5 o]&3to] AAFRAT: 57 - CC CTG GGC GIG ACC ACC CTG xxx AC - 3 % 5 - GC GGA CTG AGC
GGT CAT GGT xxx CA - 3", of7]old  ‘xxx’ & &dWold Lend =S 7]Esteh. GluCl+ol thate], Leud’

© Ala® SAWHUTH. BE Sl DNA A A6 ofs 1%t

2l 217 (HEK) 293 A3E& ATCC (#CRL-1573) o2 HK-E] Fuj=|dct. MEE 10% FBS (Gibeco #26140), 100
2 /ml AYAH, 100 pg/ml 2EHEnFO]A (Gibco #15140), © 1 mM Y EF I FH|o]E (Gibco #11360)2
2 EwlE W E olZ wlx] (DMEM; Gibco #11965)°A wlF= AL, 7h5E AitHlolgelA] 37 T 2 5%
Cooll FA=EATH, AFEE vl 3 WA 4 L 1: 5 & 10 109 Al vlolq §384¢ 45 =350

el 4o
ER L

FlexStation ZAAS $8ke], HEK-293 A¥EE 20,000 A|E/Dell, 100 pl/Le] Zdolg

Erd-Aw 96-94 o|m &4 Z#o]E (BD Falcon #353219)0]4 Zdlolg =t FARAS

DMEMUI 16 upg % DNAE 750 wul DMEMW 30 pl ExpressFect®t ZEgHAa, 20

AP -Ql st o) A S ar, 1 the 100 pl AAME wjF Wi E sk AlEe 15 pl/d=

Edold o) 24 Aol FHALAENTL FAHT o]F 48 At RAHJTE. FARE EFELS 37 T/5%
q

000 4-6 A7k QI5tHo] A 713E o] & wjk o RE AAHNI AR v wiA = A=A

o 48l 27

FLIPR 9 A9 AA 7]E, BLUE A¥, (Molecular Devices, #R8042)Z Al-&3st= &F-7|4k AL AE &

AA A WskE dEe7] 98 ARSEJAT. 95 FY S A+
BLUE AleFe] 3hupel wpo]dke] Y&E2 5 mle 1x HA ¢F5qo2 &=,
g 4FAoF uho|dE A3, 10 mLe 95 FY &F
AREE FE2 -20 TolA AFEHAL 5 A old] AREHJAT. 7% 3
AAELJIT 50 pl DMEMO = tHAIEAJT. AEE 2 s 50 plo AN 95 Y 459
min &< 37 CT/5% COolA <lfwo]AEAr}t. A&+ SoftMax Pro Data Acquisition &
(Molecular Devices)ol ]3] 254 FlexStation 3 ThsW4] HWlX]F vlo]AZ2EolE #5575 o] &3}
HAaok 7] 2 WE 2, 550 mme] WE LT RE, 530 nm 2 565 nm, ZHZelA AAEAG. F
< A PN A”eRE 30 CAA FdEAT. 7A FFS HE 20 s SAINUE, A A o
H Az dste] 300 soldtt. thE FlexStation 3EFu]E]E d3 o] 230 pl, 7] 4 &%

€4 50 nl (2YBER, FE FHES x AZHAY), 2 ~31 ul/secoll g3, o] £& AW 2
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o
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o M X
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= 1, 3, 10, 30, 100, 300, 1000 nMolQlt}. ol eel e 10 mM 5024 DMSOo Ea|E A 0.3 mM %
S 2A 20 ColA AF=HATE. FlexStation AL oMHdl wFE2, 0.1% DMSOE i3, pH 7.4¢0A]
20 mM HEPESS} 1x HBSSE o]&3}e] #A|Z=¢t).
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@ pFB-CMV-GluCloptalpha—mEYFP-L9" A (GluCl*)
H AXE ZFA1717] Y8 AFEE AT

® o] e (Sigma #18898)

at7] aeAle A4

dlolEol A S=ad At £ o] Ay

¢

n|7}& FlexStation A&+ SoftMax Pro 52HEH  ‘txt’ IL=2AM FEHAL Microsoft Excel 2008 2

Origin 7.0% ©]€3le] gkl wAF A},
=

Z99 volEE Hy + SEMeE vehdt).

oF¥E GluCl a-ABRRE FAATE AxAA 2 A viaksE wshs gl (= 10). ofseee] S7}
Fiool A7k 147 nMe] BC (= 1D22 B A9 $3-2&4 W (= 1005 zdstalH.

L9 A EWold GluCl a-AERFR (GluClx)E LA E AXdA 714 & A9 A=z J3900 (=
12). WHe& 1l oW Ee] whe-ate] ofAd g GluCl a-ABEAFYle Bojxl Az ﬁUOHH frAFsE T (%= 10).
GluCl*E HEA 7= Aol olWdele] Frt S5 M7l v AU Was A4 &It (= 12).

o] MxeA ddE A9, HEK-293 AlzolA SAE 2 [y ol W= a-AMBEAH e aEEAA
f

Glu
Hde 3 Cl o

e W eaA A olwHEe AFel Agol o8 FAH C1 -9 o #4 el
28988 st o Jgat. ) AZelA GluCl AR o

fe) L A EQdole) Tkl
=

S B5AY HIF ol wHe 2o g3 2EIIE st AoE JUEHe A B4 (1 S FAEE
Aoz 7lgarct

F=Ros

HEK-293 M Eo|A Floll =23t B el X~ A 7tx GluCl SFEFHOE 834 a-ABHFYe L9 A EdWole
ZFAA dde 7eA 9 A gy F2eol= xH%ai% HA s},

2 A4 5
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old:=~-¥e HpolE 2 (BHY 6) - AAV6
QIZF Al Al Z2RE] - hSyn

DA Q12 GluClx - 4oz AW AL A4ar] 918 19 A QWIS 717 GluCl 8419 s~
hSyn-GluCloptalpha-mEYFP-L9’ A

t® @ @

5. pFB-
@ FgH A g o - EYFP

e = AAENE, F2YHJIL Goleini, Inc.ol 23 FAFHAT 3hrlol o3 AAVeel I 7]% HAct:
Virovec, Inc. (Hayward, CA) 383 =7 dlo &= Ao AAV HEIS Aikstr] 93] wjF2rto)g] 2~ 238
Al 2~ElS A}&-3= A BAC-to-AAV 7]&S o] 83},

gy AE: GIN-01*

AAV6-hSyn-GluCloptalpha-mEYFP-L9' A. Hfole]AE 9.79e13 Hiolel~ AAH/nLE FFals FfAozA FF
4 FAqH .
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IP) (Sigma Aldrich, G154).

bt el (100mg/kg:

AAV6-hSyn-EYFP wlol2] A% 2.22¢13 Hiolg] A YA}/mLE
AGe] upx|etol FEL 7|5 WokT):
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A= AfaSci’ s Institutional Animal Care and Use Committee (IACUC)ol 2]} %<l

Wye d9
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A% (0.41, 0.70, 1.20, 2.00,

N

K
N

s

7}

o

=
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=
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=

!
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T A 36 AR viA el FE2 o]AEFe] Folo oa keAbE lar
2784 (L4, Ls 2 L), 5 H| A 5 o =
A°Col 4% SelEEotstolmol ] wAHAI, L ThS Holw 24 A|7F B 206 AR o] AT, =
Qe 1 Ho] BA-AGEAT T2 AuAPAE o|fdte] zAsA HE 9 ste] o

12} &A= pFB-hSyn—GluCloptalpha-mEVFP-L9" A T3 k2] &

Ao
>,
o

PEEEL
Lm0 15 7] AR F SR BEHA:

GTX01* - 6 FES FAYE FE 9.7%13 vlol#l A AA/mLE AAV6 vlol#l 2 AA9 2 x 10 pL/2S wgko).
Hlo] 2] ~3+= pFB-hSyn-GluCloptalpha-mEYFP-L9’ Aol thsle] <17 H 3R DNAS &HHelSit).

EHZ; -6 OEI— _'_Xé%]_ l('):»‘J:—
o]

o]#] 2= hSyn-EYFPol| tjj5}o]
o] sfelu]E

2.22e13 wiol2| & PAH/mLE AAVE wholel & AA9] 2 x 10 ul/wg kvt vl
FYEHE DNAS Sukalodct.

ATZHE AoE FES QT AT B HL FBL g
Ho]EelA] 7 A = E 4

50 B9 9GAE Shrlel Sl-obEl WS o]g3ted AAHJTE: Dixon (Chaplan S, 5 (1994) J
NeurosciMethods 53(1): 55-63; Dixon WJ. (1980) Ann. Rev. Pharmacol. Toxicol.20: 441-462). A7) ==t}

el A, A2 '\13191 TRNA 2.0 g EHHER AAFHAG. A2, s T e, d5A 8
oz Y FAEG. 7|4 AdEgd depdEd i 3] vk FA o}<>ﬂ o AEs A= ZAHAL, @
3] Ao, v o o3 A= AdEH ot Dixonoll whEW, 7] Wl ok H Ao oA AL 50%
AqA o) SZ4ARA FtelA 6 WS a7 JATE FAEA @] wiel, dHe] FARE w2 JA 7} o
= @5 A At wel AP S, meba, BE kgo] AFEIE, A 6 HolH EUES]
7heR e Wb QAT Hx wakE s wizbA] AlAekA] @hgkal, of Al JAE &bl 2 WheE 69 AlE=
o AGE A, NE] wkgo] yvkE, EAHor ¢ He off® thsiild

{
Lo
2
4
)
2
>

FHE QA W FE NN GFT F ok Aol 4 (Hshe .

FAHom W 85l Ao 9RE AA) ATl We obdl Fch) WA A4 9 (857} 15.1 golA

£ bl A% BARE Aow FYse, 15.1 gl M A5 45 AT ANA BYRE AL 35, 1
)

5
AL A Ee oA ol A AES AXIZHA] #SHES
2 0.25 g9 # 77 miAEJT. A 2 54 vkl 5 gHe #e, X= 355 0 =
3 dag]ES o§ste] BkE Tk Dixon
994) J Neurosci Methods 53(1): 55-63; Dixon WJ.

1
o
5
il
)
OFO
EL
% Q
23
HU
X
1%
o,
i)
b4
f
a1
(=}
=R
rlI
olo
12
rr
EL
N
=2
N
r]I
)
o
A
}1}

o] 9l-ofzf W< Chap an/l W (Chaplan S. &5 (
(1980) Ann. Rev. Pharmacol. Toxicol.20: 441-462).

—

9 35014 OlEE GIX-0L-A2F 1F Al Z1AH Aol vjat wkgolA Aol 2

2 13, 22 29 aF : 31715
A ke ARHE (-ARS olgstel BA4 folmz BAun. shlade wge 494 e ~Rd
E -AEE o8] A-AE @3 IS FORF 1 AN W 2 NS Magons AN FIER 24
=50}
=k}

d -19A AFgoR Ay FEd gt e 3¢ 9X+= 6.24 £ 0.09 g (HET 1F) H 6.27 £
0.09 g (GTX-01% Z1&)e] H #e 7M. &% 10%1&110%1 iz WE 9 GIX-01x X880z HMug &
SoA 34 A= 1.40 £ 0.18 ¢ 2 1.51 + 0.14 g, ZZto|qrt. o= &% tlxt WE Ei= GIX-01+9
Fo]Z 9] 1304 34 9XE= 1.58 £ 0.28 g 2 3.07 £ 0.68 g (P<0.001)olAT}. A8F o 27H%] 2T
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=

a5l ek 4 GX= 1.69 £ 0.17 gollAd AA AEUJ 1 whHo] GIX-01+ ZLF-oll thdk GIX-01* 3= I X
5.18 £ 0.74 g (P<0.00D)7}A] F7F= F7lellvh. Algd® HE Al (MESF 35 d)oA iz 1aolAl
1AA A=ell tigk FalFol A 242 &4 (2.53 £ 0.40 g)o whd o] GIX-01x 2EFS AA & (5.21
0.43 g) (P<0.001)ell 7FHA 71AIA A=l digk 749 F55 AT (& 13).

N
o, b
32
kI

H
N

|
-
=2,
>
N

d 124 dlolE7F A3 e 100% T35S e 1044014 230] 0% T2 84S
W X85 A 13, 22 2 3504 GIX-01*x9] & Fat= AAabe] 33%, 77% E 77%S, ZHZF vrebdith.

o
i)
fu)
=

G55 46914, 7R (100 ng/ke: IP)E ool “BET WE” o] FolE FRAA AN A0FS 7
AAZAT. Fold, FoIF 1 Az % 2 Al F BB 34 4% 246 £ 0.49 g, 3.4 + 0.36 g
(P<0.01) % 4.15 = 0.19 g (P<0.001), ZtZrolAt} (= 14). 7MIAES GTX-01x2 o]Hdo| X7H 18 &

AN ZIAH A=l ti A=A vhgoez axrt gl (= 14).
==

Ang A 2294 F8E GIX-01-2A5d TE==5H DRGE Wiz stst F7k= EYFPel distel ¢4 A48t
A JiE AE mbY (GTX-01xo o8] A&E pFB-hSyn-GluCloptalpha—mEYFP-L9 A AR HAE)S HolF
o (& 15). FARSHA, 417 @d2 EYFPol| tiste] A dAld 5ds SEZHE He 119 |
AHA (= 15). °lE dlolE = vlo]#{27), DRGAIA AXE witjol] 53, FALE F-2jolA ]
I = JekE A 23 F1xE A Ee] A "o AR SHEHTE RS HoFEr.

aE

ol
I
fru
me,
2

GIX-01:9] @ Folrk A=A WA AFWAY 5O NI Bl FIE L o9 A%HE A% BAE 4
st

A€ 6

=5

o] Ae] ZAL& HEK-293 A|ZEW <)
Az AEHAA aE HHeAE AAste AU,

% 1, $EA a (hGlyRal)e] =kl dde]

o
0 ﬂlu
)
2
4
ofo
Y
R
z
Ho
L
L2

17

oE

T

o

17+ o} A& (HEK) 293 MEE ATCC (#CRL-1573) 0.2 Fulsdth. MXEE 10% FBS (Gibco #26140), 100
S9/ml HAYAZA, 100 pg/ml 2EZHEnFo]Al (Gibco #15140), 2 1 mM YEF I FH|o]E (Gibco #11360) 2
2 REH Ev3 AP o]F vlA (DMEM; Gibco #11965)cll4 ®vikEAar, 758 AFHolEolA 37 T E 5%
Cooll 4AEAT. HAEE vl 3 A 4 A 1: 5 = 10 102 AuleE vlolA S A% ZE35d), AX
I TR 20,000 AE/De, 100 pl/de] FHHol" &4oz, FW 96-9 Y ZEo]EA
folgl = A}, vjkHoA 24 AZF F A EE Ro-SHAZLAEAAY hGlyRal (pFB-CMV-hGlyRal-P2A-mEYFP-
THE A=A, dd79S 93to], 750 nl Opti-MEM (Gibco 31985-070)W] 16 pg & DNAE 750 nl
Opti-MEMW 30 ul ExpressFect®} &= Aar, 20 B & AAA-Qlfwo]l A=A, 1 thg 100 pl AlA f
4 RS shiete ME 15 pl/92 H7EAY. d239 EFELS 37 T/5% 0,004 4-6 A|7F Ql5FH|o] A
717 o1 mgA o AAHAL L-2FEY (Gibco 25030-081) % HF¥, AAe 7 Felal, v wjA
(Gibco 12360-038) H+= (400 pM Z8)41S shal=) A3 DMEMC 2 A E Aot Ed A=
=

z|

ue e

td
1o,
oft
i)

1

[SRE=Sg= A=
W2 FAAAE AEe Huke (400 pM FEAS $-3HE) DMEMOl A wikE o wbd o
20w A el A G AT, 72 AR F, X AEES X AEH] wARA EfR BF 4

o SALAT. et dn A sloll, vdME (WESEE) D FAaE (H-AESE) AEE EE
EQ}. 5 Hxe A5 747te] 20w HrhE ).

23}
el B 9 EA4 sfol] mFALAH AEE 94.6% L 95.6% 22+ HE AE AEHS JMHY. 2o-g
A" Axe 284le BA Stell 93.8% 2 =219 EA Sholl 92.8%] HA MX AEHES U

hGlyRalel WAl W obmh Aufyiel s PR Ay Fzeols AUe BAFAE 2
A skl (AEQ] 94.007F BE7Fe sl T FEale]l FA st (MEe] 92.0%7F BE7Fe i) Al
WEee) AFe FA 2T (£ 16).
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22 =3 Ad (hGlyRal) e &yt MBFH ] @A vhal 2 HEK-293 Al Eol A 72417 FoF ] ale] =}
Fo =&l Ax AEHN I} Aot

/\l}\] Oﬂ 7

52

°of el =% HEK-293 Aol A a-ABFR L9 A Bl dAg EHol AE YEHlA
oo ayE JHHEAS AdAsE Ao,

g

AU A2 (HEK) 293 A= ATCC (#CRL-1573) 0.2 HF-E] SuE it AlEE 10% FBS (Gibco #26140), 100
F5/ml HAYAA, 100 pg/ml ~EFEROA] (Gibeo #15140), 2 1 M YEF 3 FHo]E (Gibco #11360)°
2 BEE BvlE wgE o2 wiA (DMEM; Gibco #11965)°lA wlF=aL, 7hs® <AiwloleeA 37 T 2 5%
Coo FAHYT. Alxre v 3 UK 4 € 10 5 & 1 109 Adiuled vldA §34A 45 BHAEHJG. Alx
T 1 U 20,000 AME/EOl, 100 pl/We]l Edold &4o=m, Ty 96-9 g ZHO|EdA
Zdo)"d AT, HigFdo A 24 AT M EE o= 3ZE GluCl (pFB-CMV-GluCloptalpha-mEYFP-WT) =X+
GluCl* (pFB-CMV-GluCloptalpha—-mEYFP-L9’ A)<] a—/ﬂﬂouoi 2o-gA7d = dARALAY. @7
qs -./]O}Oi 750 pl Opti-MEM (Gibco 31985-070)W 16 pg < DNAE 750 ul Opti-MEMW 30 pl ExpressFect
o E3HA 0 & & AHA-AFHolAE AT, 1 ‘ﬂr% 100 pl AlAdgk wjeF X E Ffsk= Al 15
pl/4= ’é7}5] A= 63%‘ 1 EFE2 37 T/5% C0.04 4-6 AIZE <l ﬁtuﬂ ol 7|Zk o] wWiFH SR RE] A

3 WA AT, 48 AIF F, Mx AEEe Az AEHo nARAN EYd 57 4
5 A9 E ol&sle] SAHEJT. At A stoll, wdAE (FEvkse) B A" (H-AETHsE) AEs
HAuk. 5 HEe] dE5L A7t 2 (A]-¥E9E, 2o-FAZEHE, GluCl 2 GluClx)d

st EP} %q(w = 17)

a4E

HEK-293 A|3EoA GluCl a-AEfFHe L9 A SRl dakayd dde Alx &Y a7t gl
2] 8

53

A Frzvizel A7 A% AU Ca oA GluCl FEA ks Aqu
oob-1 ABHR Bamold] (LY Al azts B Sl4l.

2
fol
m,d OIF

/17 7%= & (HASM) AJ¥E National Disease Research Interchange (Philadelphia, PA, USA) %
International Institute for the Advancement of Medicine (Edison, NJ, USA)=Z4-¥ —’F‘i—ﬂ 71l A -
Act. AlEE 10% FBS, 100 U mLil HUd=, 0.1 mg mLi1 2E#Eunlo]lAl 9 2.5 ng mL X H A BE HEH
Hame] F-12 wj=x]elA] vld= i, 7] viAl= ®) 72 h diAEATE. S2 1-5 5 Aol dd] HASM A2~}
g AL, ol METF YE 54 dude] BdS HA57] widolvh. HASM MXE+ A7 AN T4

ol Al = it
GluCl 583

5

AMEZE 2 /A8 FolA (HSAM-NO30116K/1 Z N082715/3)9] 7]&el A fef=AUrt. 01%%%% ~80% BFAA AH
93 1 TS pFB-CMV-GluCloptalpha-mEYFP-L9" A (GluCl F&A <3 L9 A Eddo
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T2AIZE BoF B HAZAEJ G, HEE 2447 B 8 APEY D FFE0LE (10 p)E 2T 94 1A
52k Fluo 8 ZHg A 982 ZAYHUY. Hro A5Le 728 (10 pME Ao d4 FERHE (1 ¢
M, 10 min) 22 A=HUr}, o] AFolA BE ClFHold E A= FEAS FHdks =& wjok w2
A& Ak

Gly 787

AxE 2 AE FAA (HASM-NO70112/3 2 N082112/3)9] 7]FellA FH:HAL ~80% THHA7A A=A
pFB—CMV—hGlyRal—PZA—mEYFP—WT (k33 GlyR &3-1 B HY), pFB-CMV-hGlyRal-P2A-mEYFP-L9'A (GlyR <}-1
AEFY LY AR FARAHAAY, 72A)3F EO& F FA0AEAT. AlEe 24207 Bt 3 AFHA 3
EN=R] og Aol 9kA 1A1ZF E<F Fluo 8 Z4 A 8= 49w Art. pFB-CMV-hGlyRal-P2A-mEYFP-WT= &

AR MEe S2ER (1 nhoe= 1}3011 OW =21 (100 pM E== 1 mDo =2 IAZE 59t AR -Q15FH] 1
A= Qet. FEA1S pFB-CMV-hGlyRal-P2A-mEYFP-L9'AR FAZLGR A Zol| H7FE A Fdth. o] AFor BE
A= F 2Pl 7 SE Ao AAFEJT. FE AFZEE BE dolE e Ad ¥ 99

A
GluCl 4=&Ao] W A3b= = 180-BolA UEhdth, TAdos, $aztey 484 asA stEuze] A7
A4 AEW Ca oA Z717F ATk, AL N030116K/1014 wH-o o

BE AEAM €S ANHo|QTt. TEREE (HE-ob= ol Al E]

Ca ol d FlEnta-s5d 2712 AFagrt. F4E 24 GluCl 3 HE$R L9 A EdMo] (pFB-CIV-

GluCloptalpha-mEYFP-L9" A)= FAZAE AEe= T3 FtEntEe] o8] f=¥ AX Ca oA FAE HAF
Atk oJAL FEH FoAERE AXoA BFHJG. V] B 7] QWL AR 2EFEE A
71—5 A d4 FRgel= AES PSS Frazier (2012)9] @& dAstaL, ole Az AU-oE4

TR A e oksh webd AEY Ca o $3& PaAZ Aol

GIyROl Wt A¥b= 2 19A-BolM yehde}, FAA ez, s|aepnle] H7pA] A AEd Ca
k. AlE N082112/30 4 wk&-o wj$ FZ&olda FojA N070112/30 28 v A H ot
TE 1 m)e =4 o pFB-CMV-hGlyRal-P2A-mEYFP-WT (oFA & GlyR &3b-1 B HFY)o 2 HAZAHE Axd
Ai AFU CaolA 3| 2EPW-H%® =71 2aEh, pFB-CMV-hGlyRal-P2A-mEYFP-L9'A (GlyR <&ul-1 A =2¢
S MR FAAGE FE FAANZEE A EAA F2E qbso] Tk AEgEEe FElale] FA e ®
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SEQUENCE LISTING
<110> GOLEINI INC.

<120> TARGETED EXPRESSION OF CHLORIDE CHANNELS AND METHODS OF USE
THEREOF

<130> 01989-007WO01

<140> PCT/US2016/054199

<141> 2016-09-28

<150> 62/378,509

<151> 2016-08-23

<150> 62/303,907

<151> 2016-03-04

<150> 62/235,920

<151> 2015-10-01

<150> 62/235,914

<151> 2015-10-01
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<160> 15

<170> PatentIn version 3.5
<210> 1

<211> 1374

<212> DNA

<213> Homo sapiens

<400> 1

atgtacagct tcaatactct tcgactctac ctttgggaga ccattgtatt cttcagectt 60
gctgettceta aggaggcetga agetgetcege tccgecaccca agectatgtce accctceggat 120
ttcctggata agctaatggg gagaacctcc ggatatgatg ccaggatcag gcccaatttt 180
aaaggtcccc cagtgaacgt gagctgcaac attttcatca acagetttgg ttccattgcet 240
gagacaacca tggactatag ggtcaacatc ttcctgegge agcaatggaa cgacccccge 300
ctggcectata atgaataccce tgacgactct ctggacctgg acccatccat gctggactcec 360
atctggaaac ctgacctgtt ctttgccaac gagaaggggg cccacttcca tgagatcacc 420
acagacaaca aattgctaag gatctcccgg aatgggaatg tcctctacag catcagaatc 480
accctgacac tggectgece catggacttg aagaatttcc ccatggatgt ccagacatgt 540
atcatgcaac tggaaagctt tggatatacg atgaatgacc tcatctttga gtggcaggaa 600
cagggagccg tgcaggtage agatggacta actctgeccce agtttatctt gaaggaagag 660
aaggacttga gatactgcac caagcactac aacacaggta aattcacctg cattgaggcc 720
cggttccacc tggagecggca gatgggttac tacctgattc agatgtatat tcccagectg 780
ctcattgtca tcctctcatg gatctccttc tggatcaaca tggatgctge acctgetcegt 840
gtgggcctag gcatcaccac tgtgcectcacc atgaccaccc agagcetccgg ctctcgagea 900
tctctgecca aggtgtcecta tgtgaaagec attgacattt ggatggcagt ttgectgetce 960
tttgtgttct cagccctatt agaatatget gecgttaact ttgtgtctcg gcaacataag 1020
gagctgcetcee gattcaggag gaagcggaga catcacaaga gecccatgtt gaatctattce 1080
caggaggatg aagctggaga aggcecgettt aacttctctg cctatgggat gggeccagece 1140
tgtctacagg ccaaggatgg catctcagtc aagggcgcca acaacagtaa caccaccaac 1200
cceectectg caccatctaa gtccccagag gagatgegaa aactcttcat ccagagggece 1260
aagaagatcg acaaaatatc ccgcattgge ttccccatgg ccttectcat tttcaacatg 1320
ttctactgga tcatctacaa gattgtccgt agagaggacg tccacaacca gtga 1374
<210> 2
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<211> 1374

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 2

atgtacagct tcaatactct tcgactctac ctttgggaga ccattgtatt cttcagectt 60
gctgetteta aggaggcetga agetgetcege tccgecaccca agectatgtce accctcggat 120
ttcctggata agctaatggg gagaacctcc ggatatgatg ccaggatcag gcccaatttt 180
aaaggtcccc cagtgaacgt gagctgcaac attttcatca acagetttgg ttccattgcet 240
gagacaacca tggactatag ggtcaacatc ttcctgegge agcaatggaa cgacccccge 300
ctggcectata atgaataccc tgacgactct ctggacctgg acccatccat gctggactcec 360
atctggaaac ctgacctgtt ctttgccaac gagaaggggg cccacttcca tgagatcacc 420
acagacaaca aattgctaag gatctcccgg aatgggaatg tcctctacag catcagaatc 480
accctgacac tggcectgece catggacttg aagaatttcc ccatggatgt ccagacatgt 540
atcatgcaac tggaaagctt tggatatacg atgaatgacc tcatctttga gtggcaggaa 600
cagggagccg tgcaggtage agatggacta actctgeccce agtttatctt gaaggaagag 660
aaggacttga gatactgcac caagcactac aacacaggta aattcacctg cattgaggcc 720
cggttccacc tggagecggca gatgggttac tacctgattc agatgtatat tcccagectg 780
ctcattgtca tcctctcatg gatctccttc tggatcaaca tggatgctge acctgetcegt 840
gtgggcctag gecatcaccac tgtggceccacc atgaccaccc agagetccgg ctctcgagea 900
tctctgecca aggtgtcecta tgtgaaagec attgacattt ggatggcagt ttgectgetce 960
tttgtgttct cagccctatt agaatatget gecgttaact ttgtgtctcg gcaacataag 1020
gagctgcetcee gattcaggag gaagcggaga catcacaaga gecccatgtt gaatctattce 1080
caggaggatg aagctggaga aggcecgettt aacttctctg cctatgggat gggeccagece 1140
tgtctacagg ccaaggatgg catctcagtc aagggcgcca acaacagtaa caccaccaac 1200
ccecectectg caccatctaa gtccccagag gagatgegaa aactcttcat ccagagggece 1260
aagaagatcg acaaaatatc ccgcattgge ttccccatgg ccttectcat tttcaacatg 1320
ttctactgga tcatctacaa gattgtccgt agagaggacg tccacaacca gtga 1374
<210> 3

<211> 457

<212> PRT
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<213> Homo sapiens
<400> 3

Met Tyr Ser Phe Asn Thr Leu Arg Leu Tyr Leu Trp Glu Thr Ile Val

1 5 10 15
Phe Phe Ser Leu Ala Ala Ser Lys Glu Ala Glu Ala Ala Arg Ser Ala
20 25 30
Pro Lys Pro Met Ser Pro Ser Asp Phe Leu Asp Lys Leu Met Gly Arg
35 40 45
Thr Ser Gly Tyr Asp Ala Arg Ile Arg Pro Asn Phe Lys Gly Pro Pro
50 55 60

Val Asn Val Ser Cys Asn Ile Phe Ile Asn Ser Phe Gly Ser Ile Ala

65 70 75 80
Glu Thr Thr Met Asp Tyr Arg Val Asn Ile Phe Leu Arg GIn Gln Trp
85 90 95
Asn Asp Pro Arg Leu Ala Tyr Asn Glu Tyr Pro Asp Asp Ser Leu Asp
100 105 110
Leu Asp Pro Ser Met Leu Asp Ser Ile Trp Lys Pro Asp Leu Phe Phe
115 120 125

Ala Asn Glu Lys Gly Ala His Phe His Glu Ile Thr Thr Asp Asn Lys

130 135 140
Leu Leu Arg Ile Ser Arg Asn Gly Asn Val Leu Tyr Ser Ile Arg Ile
145 150 155 160
Thr Leu Thr Leu Ala Cys Pro Met Asp Leu Lys Asn Phe Pro Met Asp
165 170 175
Val Gln Thr Cys Ile Met GIn Leu Glu Ser Phe Gly Tyr Thr Met Asn
180 185 190

Asp Leu Ile Phe Glu Trp GIn Glu Gln Gly Ala Val Gln Val Ala Asp

195 200 205
Gly Leu Thr Leu Pro Gln Phe Ile Leu Lys Glu Glu Lys Asp Leu Arg
210 215 220

Tyr Cys Thr Lys His Tyr Asn Thr Gly Lys Phe Thr Cys Ile Glu Ala

_69_



225

Arg Phe

Ile Pro

Asn Met

Leu Thr

290
Val Ser
305

Phe Val

Arg Gln

Lys Ser

Arg Phe

370

Lys Asp

385

Pro Pro

Met Ala

His Leu

Ser Leu

260
Asp Ala
275

Met Thr

Tyr Val

Phe Ser

His Lys

340
Pro Met
355

Asn Phe

Pro Ala

Arg Ala
420
Phe Leu

435

Glu
245

Leu

Thr

Lys

Leu

Ser

Ser

Pro
405

Lys

230

Arg Gln Met

Pro Ala Arg
280
GIn Ser Ser
295
Ala Ile Asp
310

Leu Leu Glu

Leu Leu Arg

Asn Leu Phe

360

Ala Tyr Gly
375

Val Lys Gly

390

Ser Lys Ser

Lys Ile Asp

Phe Asn Met

440

Gly

Leu

265

Val

Tyr

Phe

345

Met

Ala

Pro

Lys
425

Phe

Val Arg Arg Glu Asp Val His Asn Gln

450

<210> 4

<211> 21

455

Tyr
250

Ser

Gly

Ser

330

235

Tyr

Trp

Leu

Leu

300

Val

Arg Arg Lys

Glu

Gly

Asn

Asp

Pro

Asn

395

380

Ser

Glu Glu Met

410

Ile

Tyr

Ser

Trp

Arg

Ile Gln

Ser Phe

270
Ile Thr
285

Ser Leu

Val Cys

Asn Phe

Arg Arg

350
Ala Gly
365

Cys Leu

Asn Thr

Arg Lys

Ile Gly
430
Ile Tyr

445

_70_

Met
255

Trp

Thr

Pro

Leu

Val

335

His

Thr

Leu
415

Phe

Lys

240

Tyr

Val

Lys

Leu

320

Ser

His

Asn

400

Phe

Pro
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<212> PRT
<213> Homo sapiens
<400> 4
Pro Ala Arg Val Gly Leu Gly Ile Thr Thr Val Leu Thr Met Thr Thr
1 5 10 15
Gln Ser Ser Gly Ser
20
<210> 5
<211> 457
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 5
Met Tyr Ser Phe Asn Thr Leu Arg Leu Tyr Leu Trp Glu Thr Ile Val

1 5 10 15

Phe Phe Ser Leu Ala Ala Ser Lys Glu Ala Glu Ala Ala Arg Ser Ala
20 25 30
Pro Lys Pro Met Ser Pro Ser Asp Phe Leu Asp Lys Leu Met Gly Arg
35 40 45
Thr Ser Gly Tyr Asp Ala Arg Ile Arg Pro Asn Phe Lys Gly Pro Pro
50 55 60
Val Asn Val Ser Cys Asn Ile Phe Ile Asn Ser Phe Gly Ser Ile Ala

65 70 75 80

Glu Thr Thr Met Asp Tyr Arg Val Asn Ile Phe Leu Arg GIn Gln Trp
85 90 95
Asn Asp Pro Arg Leu Ala Tyr Asn Glu Tyr Pro Asp Asp Ser Leu Asp
100 105 110
Leu Asp Pro Ser Met Leu Asp Ser Ile Trp Lys Pro Asp Leu Phe Phe
115 120 125
Ala Asn Glu Lys Gly Ala His Phe His Glu Ile Thr Thr Asp Asn Lys

130 135 140

_71_

ZIHSdl 10-2025-0012721



Leu Leu Arg
145
Thr Leu Thr

Val Gln Thr
Asp Leu

195

Gly Leu Thr
210

Tyr Cys Thr

225

Arg Phe His

Ile Pro Ser

Asn Met Asp

275

Ala Thr Met
290

Val Ser Tyr

305

Phe Val Phe

Arg Gln His

Lys Ser Pro

355

Arg Phe Asn
370

Lys Asp Gly

Leu

Cys

180

Phe

Leu

Lys

Leu

Leu

260

Thr

Val

Ser

Lys

340

Met

Phe

Ile

Ser

Pro

His

245

Leu

Thr

Lys

Leu

Ser

Ser

Arg Asn Gly
150

Cys Pro Met

Met Gln Leu

Trp Gln Glu

200

Gln Phe Ile

215

Tyr Asn Thr

230

Arg Gln Met

Ile Val Ile

Pro Ala Arg
280
GIn Ser Ser
295
Ala Ile Asp
310

Leu Leu Glu

Leu Leu Arg

Asn Leu Phe

360

Ala Tyr Gly
375

Val Lys Gly

Asn

Asp

Leu

Leu

265

Val

Tyr

Phe

345

Gln

Met

Ala

Val Leu
155
Leu Lys
170

Ser Phe

Lys Glu

Lys Phe

235

Tyr Tyr

250

Ser Trp

Gly Leu
Arg

Ser

Trp Met

315

330

Arg Arg

Glu Asp

Gly Pro

Asn Asn

Tyr

Asn

Gly

Val

220

Thr

Leu

Val

Lys

Ala
380

Ser

Ser Ile Arg

Phe Pro Met
175

Tyr Thr Met

190

GIn Val Ala

205

Lys Asp Leu

Cys

Ile GIn Met
255
Ser Phe Trp

270

Ile Thr Thr
285
Ser Leu Pro

Val Cys Leu
Asn Phe Val

335

Arg Arg His
350

Ala Gly Glu

365

Cys Leu Gln

Asn Thr Thr
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Asp

Asn

Asp

Arg

240

Tyr

Val

Lys

Leu

320

Ser

His

Ala
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385 390 395 400

Pro Pro Pro Ala Pro Ser Lys Ser Pro Glu Glu Met Arg Lys Leu Phe
405 410 415
Ile Gln Arg Ala Lys Lys Ile Asp Lys Ile Ser Arg Ile Gly Phe Pro
420 425 430
Met Ala Phe Leu Ile Phe Asn Met Phe Tyr Trp Ile Ile Tyr Lys Ile
435 440 445
Val Arg Arg Glu Asp Val His Asn Gln
450 455
<210> 6
<211> 21
<212> PRT
<213
> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 6
Pro Ala Arg Val Gly Leu Gly Ile Thr Thr Val Ala Thr Met Thr Thr
1 5 10 15
Gln Ser Ser Gly Ser
20
<210> 7
<211> 25
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<220><221> modified_base
<222> (21)..(23)
<223> a, c, t, g, unknown or other

<220>

<223> See specification as filed for detailed description of

substitutions and preferred embodiments
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<400> 7

ccctgggegt gaccaccctg nnnac 25

<210> 8

<211> 25

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<220><221> modified_base

<222> (21)..(23)

<223> a, c, t, g, unknown or other

<220>

<223> See specification as filed for detailed description of

substitutions and preferred embodiments

<400> 8
gcggactgag cggtcatggt nnnca 25
<210> 9
<211> 21
<212> PRT
<213> Unknown
<220><223> Description of Unknown:
helical pore-lining M2 domain peptide
<400> 9
Gly Glu Arg Val Ser Phe Lys Ile Thr Leu Leu Leu Gly Tyr Ser Val
1 5 10 15
Phe Leu Ile Ile Val
20
<210> 10
<211> 21
<212> PRT
<213> Unknown
<220><223> Description of Unknown:

helical pore-lining M2 domain peptide
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<400> 10
Gly Glu Lys Met Thr Leu Ser Ile Ser Val Leu Leu Ser Leu Thr Val
1 5 10 15
Phe Leu Leu Val Ile
20
<210> 11
<211> 21
<212> PRT
<213> Unknown
<220><223> Description of Unknown:
helical pore-lining M2 domain peptide
<400> 11
Gly Glu Lys Ile Thr Leu Cys Ile Ser Val Leu Leu Ser Leu Thr Val
1 5 10 15
Phe Leu Leu Leu Ile

20

<210
> 12
<211> 21
<212> PRT
<213> Unknown
<220><223> Description of Unknown:

helical pore-lining M2 domain peptide
<400> 12
Gly Glu Lys Ile Ser Leu Gly Ile Thr Val Leu Leu Ser Leu Thr Val
1 5 10 15
Phe Met Leu Leu Val

20

<210> 13
<211> 21
<212> PRT
<213> Unknown
<220><223> Description of Unknown:

helical pore-lining M2 domain peptide

<400> 13
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Pro Ala Arg Thr Val Phe Gly Val Thr Thr Val Leu Thr Met Thr Thr

1 5 10
Leu Ser Ile Ser Ala
20
<210> 14
<211> 21
<212> PRT
<213> Unknown
<220><223> Description of Unknown:
helical pore-lining M2 domain peptide

<400> 14

Pro Ala Arg Val Thr Leu Gly Val Thr Thr Leu Leu Thr Met Thr Ala

1 5 10
Gln Ser Ala Gly Ile
20
<210> 15
<211> 21
<212> PRT
<213> Unknown

<220><223> Description of Unknown:

helical pore-lining M2 domain peptide

<400> 15

15

15

Ala Gly Arg Val Ala Leu Gly Val Thr Thr Leu Leu Thr Met Thr Thr

1 5 10

Met Gln Ser Ala Ile

20
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