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T 5a A & 5dE oM (EY ) 2 KO vh-AgR
2ol RojFEr, N-olAlE FF I A YtholAl (= 5a),
B B-FFFRYTolA (%= 5d)9] &de] vEbdTt

6a % = 6b FAE A% 4F AR AR AFU.

g Arel B AelE A% AA. (% 6b) 7 A 2Fl ofal FAR whgso)
o}

el dHolM e glad as d4S FAE Akt
B-3zAtr U ttobAl A= 5b), B-%

(% 6a) 6 F39] vholel Wel Fabg nhgol

% 7 ®AH) 9l

T 7a¥ w9~ GNPTAB cDNAES 33l
GenBank ¥ W& NM_001004164 .20 7]wFalc},

gtk obnliit Ade WakA et

Thiz i @ ol Aj7jell Hlste] AAV-GNPTAB=Z FAME KO vh9-A2FE e 4o A3 245 wojEr.

pAAV2/8-GNPTAB WE{¢] 7sl2Fmo|t}, w}$-2 GNPTAB cDNA A&
FEHLEE ML nff-2oae] Bd S 93 AE A3}

H

8a ¥ T 8bE ET % AAV-GNPTAB A &¥ KO vh$-2xo thdk Al7kel]l wpe Az o2 HEY AT W3}
UEbATh, (= 8a) WE vk 2 AAV-GNPTAB A& ¥ KO vh§-29] F AT (+ p<0.05 Dunnett ThF H]L
2E) A7kl W& walgo A wdE HolH.

g H

. (& 8b) A2 FRFoRREY T

9a“%1:9b—‘:*EH
e

FAF A7} —r/\]'

T 2 AAV-GNPTAB A 2]® KO wl§-Z=ol tjgh AJztol| w2 AJ2} Ago 2 RE o] 44 ws)
) AA Aol FAF A} FAF & 6 F5 Hwe HEZ B E HolE (& 9b) A Ao
32 F2 v vEE 319 doly.
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= 10cE FAF A(= 10a),

FAE § 16 (%= 10b) %

T9o 38 HAFE I 2EINS AT},
o] HloleE okY B olFHFA
p<0.02, #x; o|@HIA} vlu3te] p<0.002).
10c) THHHFA whg-2=olA BMD HI&(Tx $/Tx )<
% 16 o], AAV-GNPTABZ A =]¥ GNPTAB & (nul
2 YT G P<0.02). (% 10c) A7 F 32 Fof,
7b BRE QT #; p<0.05, #x; p<0.02). P %)c° R
(unpaired t-test) 2o 93] ZA=ATt. ©

1la WA = 1lce FAF (= 1la), FAF §

oo

o] diolEE o R o|F g 3HA <]
p<0.02, ==; o] A=A} vlwsle] p<0.002).
llc) FHATA w924 BMD H]&(Tx 5/Tx A)<
16 F=oll, AAV-GNPTABZ *j2]%l GNPTAB &% (nul

eSS P<0.02). (& 11c) A7 & 32 Fol,

) mlm ok

[e}
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E 120 % % 12b% T el AAY A wEge
&

ol el it
16 + (&=
o] F£ES HAFE JJ2EIWUS AT (& 1la) $FHTA L AV-GNPTABRE. A9 &
dlojg e} vwad (T p<0.05, T
AAV-GNPTAB A2]& He 3 16 F(%=

AZEAQTH#; p<0.05, =x; p<0.02). P & &% ma] (-AA,

g & 16 F(= 10b) 2 A
FAHCR fefnd S7HE op7lsklt. (= 10b)

1) w9t OhE ohnrh BD Mol fojua
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[0027]
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[0032]

[0033]
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= 130 1) = Faxds 11
rAAV ¥WE]:= GNPTABZ 3|

o] rAAV A5 EfrsEolA Folst

HML I1DS B3t HHOEA, rAAV QA= rAAV MBS ¥ 3sly
S Xgete WHE FUIE AT, FEa%

= FaxdE 1180 1) == Faxds 11180 11D
h=i 2]
=

S e EREEAMY AA A7), F FUA g 2/nEe ¥ 2U)d dRE SUMAE WHoEA, rAAV ¢
b= rAAV WEIS 236l rAAV WE]E GNPTABE @dels 31k 2 ol &liteo] AAV [TRS E3stE W
o] Hoa F/E Agdr. 45 FEAel, GNPTABY #Hae A4 7], & §714 = L/t F F7)
A Uxo glojAe] F7tE ofr|gt.

QI okEjoll A, B @ o Z Ho] B A9 rAAV BE | rAAV G} B e A ES o]&dte] ML 11
EE M IITE A=) 98 858 /s 71EE F7I2 AFsi).

I. gt 71&

wdolM A AY FxsE = 7]

i)Y
S
i3
_>‘J_|4
rlr
oft
ins

Zpoll o& HBAA WHE oE 59, Molecular Cloning: A
Laboratory Manual (Sambrook et al., 4th ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y., 2012); Current Protocols in Molecular Biology (F.M. Ausubel, et al. eds., 2003); the series

Methods in Enzymology (Academic Press, Inc.); PCR 2: A Practical Approach (M.J. MacPherson, B.D. Hames
and G.R. Taylor eds., 1995); Antibodies, A Laboratory Manual (Harlow and Lane, eds., 1988); Culture of

Animal Cells: A Manual of Basic Technique and Specialized Applications (R.I. Freshney, 6th ed., J.
Wiley and Sons, 2010); Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Methods in Molecular
Biology, Humana Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed., Academic Press, 1998);
Introduction to Cell and Tissue Culture (J.P. Mather and P.E. Roberts, Plenum Press, 1998); Cell and
Tissue Culture: Laboratory Procedures (A. Doyle, J.B. Griffiths, and D.G. Newell, eds., J. Wiley and
Sons, 1993-8); Handbook of Experimental Immunology (D.M. Weir and C.C. Blackwell, eds., 1996); Gene
Transfer Vectors for Mammalian Cells (J.M. Miller and M.P. Calos, eds., 1987); PCR: The Polymerase
Chain Reaction, (Mullis et al., eds., 1994); Current Protocols in Immunology (J.E. Coligan et al.,
eds., 1991); Short Protocols in Molecular Biology (Ausubel et al., eds., J. Wiley and Sons, 2002);
Immunobiology (C.A. Janeway et al., 2004); Antibodies (P. Finch, 1997); Antibodies: A Practical
Approach (D. Catty., ed., IRL Press, 1988-1989); Monoclonal Antibodies: A Practical Approach (P.
Shepherd and C. Dean, eds., Oxford University Press, 2000); Using Antibodies: A Laboratory Manual (E.
Harlow and D. Lane, Cold Spring Harbor Laboratory Press, 1999); The Antibodies (M. Zanetti and J. D.
Capra, eds., Harwood Academic Publishers, 1995); 2 Cancer: Principles and Practice of Oncology (V.T.
DeVita et al., eds., J.B. Lippincott Company, 2011)c] 7]A® Ye] o] &= WHES o|&3le] AWty o=
ZhoolaHal BFA o R o] §HT.

II. A¢

el ARgE "HE = Aldd B AWM S5 AxE s dits Eddtks A2 EgavE=

L2 S Bt Rk hlan

o

=, 99

o] deolo] wEdeH =] Zen JHE AFFH. webA, o] ol Y-, o]F-, T US-7FHe] DNA E

A b w, T 7lEF I

o, sehd w Asetgen WRE, v-gde], Bt FEASN wRASHE 9% A, ool A
BEA gtk W] MBS TR A (RNA EE DN d3HeR waE 4 i), we

g¥ % E: WIS ERE 5 A dbdom, agte WEe ¥ 2e %

g £3F 5 gol, LRASAFTALAE EaZeh ol E(PN,) EE EFE EiTetvldolE

gol "EelME=" R AN e obuldt e EINE AFH) skl 45 wBHOoE AgHM, A
el golz AFEA gtk oleld obvlndt W9 Eerie A Ei H-Rd opvneit A7E FHE
Qar, ME=, LA, obulet Wrle) olFA, AHA D AT TS, ol A Wtk



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]
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A% wud L ol wW E b Ao o) EUE. golt EW HeWEse] WE-F WY, oF B,
Femush, A4As, ofAYs}, AU 5 TFW Uso], B uue BAS s, "EepE e,
guido] Ash: BAYS RASE @, AUH Adel tE A, Wb % ABAVNHOR AAY BEA A
7 e MPe TP WAL APAT o5 NPe N-AQ BAve] FUL FalH) Lol AHH
A AU, BuAe A 470 Edve] EX PR FEoE A% oRE BAAe o] $AAY 4
e,

"AEF wpolels WE"E skt o] e o]F MA(S, H}Olﬂi* 71de] obd ik MA)S EFshe Axd &
i d HE MEHE AT, Az AV HEe] Fe, A2 dide Aol s, dE 5o, F e,
9] gt Wk A A(ITR)o] Sl wix @},

AZEF A WEI (A WED"E Mol S, o Fol, T le), MV 9] wa wE AATR)O] Sue
WA, st olgel olF AA(F, MV /9ol okl W Ne)e Tt FenIdeds weE
AP, oleld A WEE AGE A ulolel R R m(EE AT v

o
=
%7 A Ul £AE W BAE 5 9

D ocap A AE(S, AAV Rep % Cap @A) S &3t i A
Hlolg) 2~ A W= sj71dE & Qlvk. rAAV WEVE o 2 R EdeHE E(HE 5o, A W ==
ZFEdolv A AR Zehav = 22 EuE ¥EH o) =9 o, rAAV WEHE AV 3713 7]
T B OARE A 7o EA stelA HaAl 9 A =St o "gAtE %E "3 2-WE (pro-vector)"Z
AAE g Ark. rAAV B = Add 539, 2 o Aestd, 1ea, FaoelA, whelel s §ixt, 53
AV G2 ol A =Sk, Fehkan=, A3 1y dAAE E3sHAIRE o] Xﬂf'&EW gE v gH F
dole] FEY 4 ATh. rAAV HE = AAV Hlole s FIAE |2 sy wo] A xF obdl k- nlole 2 i}
(rAAV IZh"E AT 5 ).

"rAAV Hpole] 2t H= "rAAV Hhole] 2 A= Aok shibel AAV A= ol gl WA=kl rAAV HE A
HOR FAHE vlolg 2 dxE A A,

"o]lF e My E did Ee B9 e AYHE dide] UmAe AR e g o Rm2EYH
H2E o). dE 5o, AR 27 V)sd 93] ol AE FPoR T=YdH YA oF Iito|th( 1y
aodE wf, olF FYFPEHEE JAFYET b, fFAREH, whelel s wEH U2 E9)E = A Ad(dE
£, A e olo] FE)L WEd g o]F wEUEE A Lot

)

S

»
&) ol&
A EE gA Ans %Ef{ﬁ}. ‘ED}E FEfll A, o]i= siRNA 1S H7Hoh &=
[e]

Hlol g~ Arkel edste] ARSE 8o "Alm PAHgp)", "AlF TUHE", Ev "AE JHE'E A 1= 7T

A, AZEZ AV DNA Alus §Hrake vElee] 5 AT, 54 Wy 2AE o Aw 4x9
= Ee] AAde] A" Ad e Az, e dE £59], Clark et al. (1999) Hum. Gene Ther.,
10:1031-1039; Veldwijk et al. (2002) Mol. Ther., 6:272-278¢] 7]A¥ A3} 7+ Axlol o3 ZH=E F+ 9
c}.

dlolglx H7fel #A#ste] ARgE o "I E9>Giw)", "HEA Y4A, Ee "EHA @9'e dE 59,
McLaughlin et al. (1988) J. Virol., 62:1963-1973 7149 w}e} Zo], EA 4 BEAlo d A=,

A T 24 o8 SAE =, A9 Jar HA HA4Q A= AV HE ke =E AT
=

vholg 2~ g7hel sl AREH fo] "FHALESY @ (tw)"E Ede AAde] VA" AR 22, BE dE
E9], Xiao et al. (1997) Exp. Neurobiol., 144:113-124; or in Fisher et al. (1996) J. Virol., 70:520-
532(LFU &4D)ell 71A1E AR} 22 7154 #Aos SAHEE, 758 dolFda AbEe] Aiks oprlshes 3
g Az AV 1Y Qe E A3

"ele] HE wbR" Es IR M AL ZEoelld 2 oldiE= Fojolr, Wi Eke] whole s o] el A

AL = Agdor #e IS x A3}

okl de oldiE= goi’l "MV 9] Wk wEE(ITR)" ME dH) Sd-7hee] MV Alse] & el
EAE g 145 ) FEULEHE Aiogoh:}. [TRe] 7H b2 125 7] e QEl=s 7 7o 9ds g
T SR A 4 glol, ol AV Alws Atelel Ea @ AAV Alwe] 7o & Abelel o]EAE

_19_



[0044]
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[0048]
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=kt ®E3k, b uEE 125 ) wEEULEHE=E 2 M9 o e AU EA(self-complementarity) 999
(A, A', B, B', C, C' 2D ddo= AGE)S &gf3ske], I1TRY o] F& oA 7teu 97148 dAdo] dojd
T AEE .

=)
ay)
2

3] A4 (terminal resolution sequence)" L& "trs"i o}
o] Aty = AAV ITRO] D 39 U] Adol. EdAwo] Tk 3] A E2 AAV rep A

3ok, "AAV EF 7SS AAVTE S5 AR 93] EAEL w7 E ¢ JES e 7S AT AAY
& 33 o]

A9 J5e MV BA R 79e nEske @) vlolels wE @9 wpoles FAAE EFSHe del §
F qolel YuE AT & gout, oo AHA Fevh FAAEAAS e e MV A 5 Yol
o BA 50 gluh.

= AAV A B—l N7 & iié}% g =
o FHlR AFd 5 lou, ol AFEHA efenh. FAAEAGAL Fe tE MV Ay 75E okl

wof St

AAVel] djgh "d | wlelg st (AT druleleaQl) AAVZE &5 Al o8 HAlEa 7148 F xS 5

T oHpelg s AR otdmutol# s, s B antole s, WAool e Himbole]s, Bl owjERulold

25 Eoehs there ole @ Ay npol vt ST, ofdmutol A v Aol kel g EdE

ARk, B9 LE o] ofdlrmnlele 53 (AdS)o] 7HE At om ofgdrt, 3k, W= EHF B 2F 7]
&

o] vl ofdmnfel 7t dE A om ATCCSE &2 7[EH=ZFH o]§ 7hssirh. gk ATCCoF &
B25E o]& 7hedk dl2dx iy vpole e, dE 5o Wi dl2u2 vpo]2 2 (HSV), 2=ERQI-n} Hle]
22~ (EBV), AtelEdlAzZuto]ld ~(CMV) B 7H3 Fd® ulo]d ~(PRV)7F E3ETH. 7|gAZPH ol & 7hedt
Wl g Zutoly o= QeI A X YIMAutographa californica) 3 ThHAAIFA nlo]# 7t EH T

HE T2 4 Agel tig "AE 594 A88"S ANEs d4dsta 29 45 llEH A
= sh7] Qe A =d% 5, HAx EeE= e ik 1°§ of A €] OFDI J
ot Fdd $r oAl onwit 7] e wEYLE =Y v
F2A4 glole] HEH A& nytA] et O}Uli EE 3
HE FEoke] Ve aE We gkt wAeR, d&8 . 3SR olg Ve’ HFH AZEYC 2R
@ o E E9], Current Protocols in Molecular Blology(Ausubel et al., eds., 1987), Supp. 30, section
7.7.18, Table 7.7.19] 714" Z%E, % BLAST, BLAST-2, ALIGN X+ Megalign(DNASTAR) AXEgo]E x3}3}
= RAES o&sle] dAE ¢ vk, AY Tzl e o= ALIGN Plus(Scientificand Educational
Software, Pennsylvania)elth. @7z Hlus = AAe] Ao A Hd AHS 2487 9l Zag 9
o dnFE TP, AU S AT 44T chblEE A9F F Ao BN BAL 99,
Fo]7 ol At A Boll sk, o]¢}, i o]o thH]sk FolR olmnAt Ad A9 ofn|wAt AE ZAA 4(F
o170 ojuliit 4 Bol G, olsh, = ol ulstel A4 ohuwat 4 BAY &8 AAU XL T
A ot A AmA] did s wAE S A8)E el ol AT 100x B XY, of71A X A
Bl o mzawel Aol AY 4 Zzage o8 SU AR ATojRHE ofulugt 7] Fol
Vi Bol Mol ofmlicat 2i7le] & foltk. obulieat Al As] Zol7} ofulxit A Bel Zolsh R L AS
A

2,
1n

Boll ti gt Ae] ofv]nit M DA %= Aol g B ofvnat M FAA %ot A F& Aol olaE Ao
o 2ol Mo 2AE 9fsf, Foixl ik AE Dol thgh, o<k, = ofell oiulg Folxl ik A E o] It
ME LY B(Fo1X A A Dol Wik, olsk, Hi= ol diugte] 4 ik M sDA 95 2 £
= ol WAk A (2A gotdom mEE 4 9e)= thow o] AXETh: 100x B W/Z, o714 W=
C % Do 1 Zrae] FdoA M2 Ad T o] FUdT AR 230g = 7= Fo]
™, ZE DAl wEHQEE F Folth. st A (o] Aelzb ik AF D] ook A & A, Dl

gE ol ik A B4 % Col th@ Dol A A B4 wsh 2A & Agle] ol Zolth.

||1;]_1j/‘lgu "?"Z]’(G‘ﬂé _‘E_ B A}

)

gE o/ E A s lae ov g

RS W AR S0l 549 eu), 94
g A e FEE Folth, FEFE 1 " =
& ABe BN, RSP, TE A4S A FRE Folth AF o, G AN

os@



[0050]

[0051]

[0052]

[0053]

[0054]
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Belo] AHgE AR'E RO wE Ukt 94 A%E Q7] 9% Fowelth. ¥ e 2HL g8, 79
§ EE 95 94 At dF bsE 4 BobseE el 399 4%, A% 4Eel gk, A8
AEA(AS Sol, ohahulA @) AHl, A%e] AHAF Sol, Hol) i, A% Aaye] A wE Fah, 2
Fgue) 99t mE A% R (LRA EE AAYelE) ARE TFAAW, ol AHA Rech. wE, A
BUE ARE WA 2% 43 dst R v AgHE RS 90 F F

= 39 A9y #AgEsie] A" W), "N-opAEFF iAPﬂ—l—EiEE%iﬂ Xﬂ(GlcNAc—l—EiEE%
25 g A Ei= GNPTABE = 4e%1)"&= UDP-N-olM€-D-= =
N-ob A& - F A - A~ -D-
2.7.8.17)¢] &3 4 WEg ABEFRS =
AHEE o, "N-olHEZFEIAN-1-ZAXENAHZA (GIcNAC-1-EAZE WA ehA] Ei= NPTABREE 4
e HAsst gihe oy # uﬂE} MBEFRS A (Kudo, M. er al., J Biol Chem. 2005,
280(43):36141-9; Gelfman, CM et al., Invest. Opthamol. Vis. Sci. 2007, 48(11):5221-5228). A GlcNAc—
XY ERAAFHTA G4 HFA=a,, Bo, B v, ABRFHE 238k oR2 4R don, o F dv ¥
HWE AEfYo] Zuf 845 93] Basth. EC code 2.7.8.17¢] o3 71A® WS Zujala/Euist A GO
term GO: 0003976 ]3| 71 A B2 7lss Fdske o2 dEAAY d5EHE o] ahe B A9
? of

mlo —{ru ﬂl

>~
p]
i)
)
oy
Bl
|
ol
B>
T
rﬂ
1-r
_VE
)
>
i
ol
>

w2~ 2 Pe EA

o

GNPTABY = th. Uy FddollA], GNPTAB= Wo|Al GNPTABo|t}. %1—"% ool A, GNPTAB:= Z¢h¥l GNPTAB
ot} AR T A, GNPTABE olmy sl ke oF 4.7 kbolth, o oA, GNPTABE ¢laHsls= &
AF2 oF 4.7 kb w|gko|Th, AF FHA A, WA (dE B, Hdt %4_) GNPTA B &3 2 HE MEFHS Z

e}, AR FEdol A, WolA GNPTAB(elE £, Zud GNPTAB)E Y JE] GNPTABLF Hol% < 70%, 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, W 99% FTUslti. AR FH A, WHolA
GNPTAB(dl& £, Hvh¥ GNPTAB)= A H] GNPTABS] &A1& #H ol °F 90%, 80%, 70%, 60%, 50%, 40%, 30%,
20%, T 10% A3k, S1ZF GNPTAB] )= GenBank Accession No. NP_077288.2 2 NM_024312.4° &jal A&
®rh. <17k GNPTAB ofu]=4F A Qe o= SEQ ID NO:1ol ¢J3] Al&¥crh. w92 GNPTABS] &+ GenBank
Accession No. NP_001004164¢] ©]3] Al 3-€ T}, mF$-2~ GNPTAB ofv] =it A &de] o= SEQ ID NO:2¢l o3 A&
Act.  GNPTABY] F71& el ol GenBank Accession Nos. XP_001155334 2 XP_509312 (H A (Pan
troglodytes)), XP_002687680 2 NP_001179157 (A (Bos taurus)), XP_416329 (S (Gallus gallus)), XP_532667
(/W(Canis familiaris)), XP_001497199 (%(Equus caballus)), XP_001079967 % XP_343195 (HNE(Rattus
norviegicus)) 2 NP_001038233 (AB.2}3) 4} (Danio rerio))ol & AF-HT}.

"FEAAS 1T F"(Eo] MLIT, M-I, 9 ML 11382 EdA s wddoz -89 & odh) 2 "w2ZAA
% II1 F"(&°] MLIII, ML-III, R ML II132 EHolA F3E wddoz A-&d o Jrh)> GNPTAB 32k
v Eddolel] o oprj¥l A3 FFHE AT, F A BHEE BA 94 Aofoltt. ey, MLIIIS
AFA o= MLITel vsf o °Fgk GNPTAB 7|5 A& of7lshs EdWolet Adtent. o9 Zo], MIl= AEFH

o & MLITIET § Al3 23k Fd8S op7|dth, MLIIE [-AEHoRE deAd Advk. MLIIY 37189 71A4+=
OMIM <NE& #25250004 Eel® 4 gt MLIIIE 7MY T22 thaA oldUdzoagr deld 9l MLIIIY
714 el 71 OMIM AE ] #25260000 4 gHeld 4 Qo).

" B-AE(CBA) Z2EH"E ¥ B-d" FHAA(AE £, Y (Gallus gallus) WIEF ¥, GenBank Entrez
Gene ID 396526)ZF-H FAHE ZEwEUEHE AE % ]%]f?_q. EHdAA AHEEE "H B-9E ZER
H'"E APl EdZZulol gl Aa(CMV) Z7] A3 24, & Y fHzte] Z2RE W Al d& D JEE Y

9 B-
2} Tl —T
E7] We-Z2d §HRY A2Zglo)lA 84, 98 S M azakl J., et al. (1989) Gene 79(2):269-77¢]
71¢d AEe ¥dsls T2REHE AT 5 ), BY
ol

ol A& &= 8o "CAG ZERE"E 4% ugHo
2 AHgE F Atk Bl AREEE §o] AN 27] AWA/E HlEh E(CAQ) TERE'E 4E nBHOE
A8 % olvh.

106 9EY Ado] Zawe BHel AANA JFL vAA Lo
(Quitschke et al., J. Biol. Chem. 264:9539-9546, 1989)°l 7]%t3}
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[0064]
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gith.
oA gk wE sebE A "ok(about)'S] AFE 1 gt EE sebuld o AAE Gt THANE £
(a3 @), oF o, "ok ('8 g AL W NS LT

Eoll A AbgE = #Abe] @5 "a", "an" B "the"® B2 AAHA G 3 55 AAWLE EFIC

%Oioﬂ Z1AE 2 2] dH 2 Fdds, dH 2 FAdE "Edeke", olgR "TAHE" B/EE oER
al

E°], GNPTAB ] E]=, E& GNPTAB ZE|HEI=E Qadshs @ate] st 2z
o], N-olEZFIA-1-EAHE EWAHTHA(N-olE S FIAN-1-EAXER~F A2 E dEd) &
e e &I, F e e, B OF e e MBS E3e. da 9w

AAH(HF-20| X = GNPTA, [-AIEH = 0D, w5 EG432486 %= mKIAA1208=% el 7)ol & Aa .
GNPTAB f7#Fe] a2, o& Eof, < GNPTAB(olE E°], NCBI Gene ID No. 79158l <3 7]A4€) 2 v}$-
2 GNPTAB(|Z o], NCBI Gene ID No. 432486l 3] 7]AH)o] LIFH T},

AR FE oA, GNPTAB ZFE|== 217+ GNPTAB ZEME =Y = v}, <17F GNPTAB ZEHEl= A gL
A &A o2 NCBI Reference Sequence No. NP_077288< Z3He 4= 9t} d¥F Fa oA, GNPTAB Za]H g e+
SEQ ID NO:19] opv|icAlk S xghaitl, AR 3o A, GNPTAB Z2|FE]=+= SEQ ID NO:12] opn|=Al A4
I Holw oF 80%, Hol® oF 81%, Hol% oF 82%, Hol% oF 83%, 2 o] 84%, Zolw= oF 85%, ZHojw oF
86%, Zolm oF 87%, Holw ok 88%, ZHolw ¢k 89%, Holw °oF 90%, of 91% Holw oF 92%, AHo|%
93%, Aol% °oF 94%, Hol%w ok 95%, ZHolw <k 96%, Holw oF 97%, Zolw oF 98%, Wi HolL ok 99%
3 ofn] Ak /ﬂo:lg E3eit). A4 e del A, GNPTABS dwkyl GNPTABo|t}. L4 & oA, GNPTABZ
gt A ok 4.7 kbolth., A3 FHA o)A, GNPTABS 1xY3sl= 3A-e o 4.7 kb w]wtolt}y, A% F
Aol A, WHolA(E Eo], Autel) GNPTABE &3 2 vlef MBEARS x@sh. 5 FddoA], GNPTAB
ZFE =5 oFAY GNPTAB ZEE|=9] &9 Aol dFE(AE Eo], oFAE GNPTAB &4 Hojx ¢
5%, 10%, 25%, 50%, 75% = 100% 5 1ole] S FAshE WolA GNPTAB ZE|HH= (& ¢, ddd
GNPTAB) o]}, F- &l A], tﬂﬂiﬂ GNPTAB ZE]HE|=(dE E9], Hetx GNPTAB)= A& GNPTAB E2|H
El=o 3] & A4S 7MY E , °FA3 GNPTABol w®l&l #Holx= <oF 125%, 150%, 200%, 300%, =

w o}
o= o

500% & 4o #wwE & 4.

IR FA A, o]F Mi(AE Eol, GNPTABE IFY3te A S Z2HH ZF 7hestA A4t o
AFel TR Alo|Ed|dZulolela(CMV) & %7 (immediate early) ZZRE|, RSV LTR, MoMLV LIR, 3
2xZ A ol E FvtobAl-1(PGK) ZE2RE], AJW|F wio]2{2 40(SV40) ZERE] 9 (K6 ZERE], ERA~EHY
€ T2 RE(TTR), TK Z2EE, HEA A o] ZF3 wk3A T2 RE|(TRE), HBV T2 RE, hAAT TZRE, LSP
25H, 71vg 75013 ZTERE(LSP), E2F T2 R, diZvelolA(hTERT) ZTEXE; Alo|Ew|ZZujo]z] A
ol /o HWE-NE /By B-22H TR RE(CAG Z2RE; Niwa et al., Gene, 1991, 108(2):193-9) % <
A oxt 1-9y Z2RE(EFI-¢39) Z2RE7F A (Kim et al., Gene, 1990, 91(2):217-23 % Guo et
a]., Gene Ther., 1996, 3(9):802-10). ZEREE 34, G54 = A4 Z2rHy F Yrt. 95 T

1(CBA) Z2RE| AZdE Apo] =

q

e}
Helol ], ZEREE ¢tk p-FFFEUel] ZRRE, wt 8 p-9)
= ddd (BA Z2RHE ¥Esiy,

B-
QEBPOWV\ JAME 3k, dF F>AoolA, Z2REH= MY =
A TN, TEREE d5E NV JANES AT

rlr r(ﬂ _l

CQlEEE g E-aE 2 27 )

AN FHA oA, WMEE JEES X3S, dF Eof, 4 FdAol
. ule- 2 w2 vlol# A(Minute virus

El-22Hlo2 By {HE 7l JEZEoY. A FdAA, JEE
of mice, MVM) SIEEo|t},

AR FHdolA, HE = Eoluldst(polyd) AMLES X3, Eoldlds ML b9 orF Giotel &
A g o] o}, AE B, & A T2EBGH) poly(A) ALE(dE E9], 48 W& EF592533 1), SV40 &

Mo >
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[0069]
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obelds}l A<, 2 HSV TK pA Zejobdlds}l A 4.

o] Zol glmo]l7] WekAl e¥aL, GNPTAB &Y A deo] & A7] wiiwell, rAAV #Ele] & &
B, 1dA, JAEE, polyA A 5)9 A& Hxstshes zlo] fald 5 vk, A Fdd A
H Qoo TrrEe] iy WolArl rAAV WE ol AFEE 4 gtk TRRE(JE

e @5¥ WHolAE A e okl A H] 2l ]
Woll sk} o] el wEEleE = AA gl/EE A
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V. welelz 9% 9 wolel s QIR A W

B ONAY QA FEj, dF Sol, E NSl rAAV WMEE FHeh, rAAV Qe $a Aolth. A iRl A,
S AV AR el AATIE, MV AAE A Bde w3 E£gAc. 93 TN, B8 B
4 59 AD(E)(E o, P 9 A9) AA WFoE 45 7hsal ¢ ¥, A4 A 7 %2

S
[e=]
=

A4 ,

EgeHE Aol AES xFgoaN HE JMAES FAgth. Il FHEE 5 2 3 wrk oA Ao
%= o] 7154 AAV ITR A ge] Sl wix€c. "71%4 R A do] AAV HE]9] A,
A4 2 #714S fsl xd uiel Zeo] 7|5ES oujgitt. BT oo Fo] HEET Rd HYH=
Davidson et al., PNAS, 2000,97(7)3428-32; Passini et al., J. Virol., 2003, 77(12):7034-40; % Pechan
et al., Gene Ther., 2009,16:10-16 L. & Irdo] AR <Fefjo] AAE S8, A3 ¥WEHE A =3t 2
FAQ AV Hojx BE A 2 rAAVe os A4S 9IS B

3l7] 918k AAV ITRS RE=A] ofdle wEQElE MA(dE 59, Kotin, Hum. Gene Ther., 1994, 5:793-
801 7IAlE)S 7Hd da e glon, wEUSHEY A}, Ad EE X Ed o5 WdE ¢ J7 AV ITR
2 olo] B ANV A FHE F k. AAVE] 40 A E ZFEtE A FHo] A TAH glow, A
2 8y 9 71E AP HolArt Ag #RlEa Jr). Gao et al., PNAS, 2002, 99(18): 11854-6; Gao
et al., PNAS, 2003, 100(10):6081-6; and Bossis et al., J. Virol., 2003, 77(12):6799-810 ZaL. ¢]¢]9]
AV EHF o o] &2 ol W9 UQl BOoR oA AN FAol A, rAAV WE= AAVI, AAV2, AAV3,
AAV4, AAVS, AAV6, AAV7, AAVS, AAVrh8, AAVrh8R, AAV9, AAVIO, AAVrhl0, AAV11, AAV12, AAV2RA71A, AAV DJ,
A AV, A AV, EE uf2 2 AV 52 HASH oz 23 AV YA SHlEE WE ot AR 1E
ool A1, AAV ITRol|A o] SALS AAVI, AAV2, AAV3, AAV4, AAV5, AAV6, AAV7, AAVS, AAVrh8, AAVrh8R, AAV9,
AAV10, AAVrhl10, AAV11, AAV12, AAV2RA7IA, AAV DI, 4 AAV, 2 AAV, B w92 AV EXE IR Solth.

R

o

AR FE oA, rAAV IR AAVI, AAV2, AAV3, AAV4, AAVS, AAV6(S]E o], oFkd AAVE A=, EE=
U.S. PG &70 #12012/016410635.0] 7] ShH109 72 o)A AAV6 ZHAI=), AAV7, AAVS, AAVrh8, AAVrhSR,
AAVI(Al B E9], ok AV AA =, EE U.S. PG 370 A12013/0323226 % 71A1E WHE AAV9 A=),
AAVIO, AAVrhl0, AAVIL, AAVI2, E|Zal A= Edwiolx], dgdd 23 AN =dwolx], AAV2R4TIA
AN = AAVAAV2/2-7m8 FAA =, AAV DJ A E(E Eo], AAV-DI/8 FAAE, AAV-DI/9 A=, EE U.S. PG
7] A2012/00667835 ] 71AE o] THE JAA=), AAV2 N587A ZAA| = AAV2 E548A ZAAI =, AAV2 N708A 7Y
A=, AAV V708K FAAE, A AAV FAAX =, AAVI/AAV2 Z1dgt A=, & AAV A S, mp$-2~ AV A=
rAAV2/HBoVl ZAAI=, & U.S. 53 W3 A8,283,1515 W A I/ W3E W0/2003/0423975. 0 7] A1% AAV
AANEE F33, F7F oA, rAAV YA Clades A-FRY-EQ ANV 3P A= gwds
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g
golg MV BRYel BHY B AX FARAL AARAAY 5HE BY 2H(AF Fol, 48 22) )
o4 Bold ME fAL BAHY) N3 olSHT. A A FAR FRY wr BPE AL f9)

= ovleles @M R vlolel s WAL ETFT & Atk AF B, raV AL BAT MV BIIAA §
A S olde) IR 2 ANEE FHE # AAG, AV AR AV kel A Esh ol AV B o
A AR S ol IR & T Atk 9 FHANA, AW AR MV BN F skt olgel (el

2 EZo], 2 7)) AAV2 ITRS T-g-sht),
AAV Y RFo] ARF

AR, A MEFT AL, D ooldlimnfe] g A-AAV SholHE| = F 29| Aufe] 2] 2~-AAV SFo] 2] = (Conway,
JE et al., (1997) J. Virology 71(11):8780-8789) % uj&F Zujlo]g]2~-AAV Slo]H g =(Urabe, M. et al.,
(2002) Human Gene Therapy 13(16):1935-1943; Kotin, R. (2011) Hum Mol Genet. 20(R1): R2-R6)E XET3}+=
a4 StolBel= nfolgj s A AlAELS EFFshE rAAV WE o] AARS 91 varo] WRlo] dolel] A H
o] th. rAAV uvle]e{ s ikl AIARS 91%F rAAV A wge 1) AFer £ AlE, 2) Hje Ay wlolg~
71%, 3) AV rep B cap FHAF B FH8AF AHE 4) Aok shbe] AAV ITR *1"50 A Gak(AE

_11)1-
ra
2
5“:

9], A5 D) (& £, GNPTABS A d3sH= AAV AlE); 2 5) rAAV AAARS A8t Agst alx] 2 )
A QRS B de= gt AR FEolA, AP 557 AExe GFF 557 Mzoltt. AR Fdd A,
g3t 45 MEE Hela, A549, 293, I Perc.6 AIES e Qzb-f8 AEFolth. 45 Fd oA, A3
g Ay wpolEl s VTS ofAE EE EAWOlA °Pﬁﬂi‘j} 18 2=(dE 50, 2=34 ofdlwute]gis), 3
232 wpolf2(HSV), MEEntells, e ¥ Vss ATste FHarE AAE o AT ET. dF
Tl A, AAV rep B cap FHA AFES 9] AAV @5‘3%‘ e = vk dyrHow | oAl AL o}
YUAgE, AAV rep 82 A rep §AR AFEo] rAAV AlES BAS d7|FEE Vs & ¢ JdE 3,
rAAV 98 AlFe] IR 543k dHPolvh. witokel &elzl A miA7} rAAv WH o] Aiks 98] o84
4 A}k, ol HiAdlE HAEH oz, MEM(7HE Eagle ®iA]), DMEM(Dulbecco 702 Eagle WX E X g8l
Hyclone Laboratories R JRHOA AJAtE = vi=], Z42F 71 Hito], 53] A=Y AAV W5 o] Ao A o o] &5
Ak T A wiA Aol e, Zdel FxE AdE U.S. 53 HE A6,566,118% ] 7]AH AE 2 U.S.
53 W& #l6,723,551% 0l 71AE Sf-900 11 SFM wixe} & % Az Aol Tk, AR FEddA,
AAV Ay 7155E obdlientolel s Ti= HSVOl o8 Algdch. A FdejolAl, AAV Ay 7S wFRufole] A
of o&] AFTEHH &HF AEE 2F AE(AE B, 2XFY f_—r ] H 2} (Spodoptera frugiperda(Sf9)) Al
Z)oltt.

AV AR AAbehE shuiel gue AF G709 Wit 1, A% ojdwslolel s FehavEst 3
A, rep S R AAE e ek Ehavse ALFCIE 0, Wk AT) =AY
sfolel szt £AER AeAoR AR 5 k. olsh 2

T Aa(dE , ZE X2TolE RS o)),

o], g1 %L?Sﬂcﬂ oA, rAAV JAE &5 AE WZ rAAV HEHE AFYG3I Ak, AAV rep 2 capa olFY S
AE, gAYV FE dlold s V)es J1FEYske dAke] A FARAd g5 AaEHAeH, Al ot
ko]l AR rAAV JAE AAE 7 e 7 AEE A

AR FE Ao A, rAAV LA= AAA] A EF B o8] AArE 4 Aot (Martin et al., (2013) Human Gene
Therapy Methods 24:253-269; U.S. PG &7 WX #|US2004/0224411%; 2 Liu, X.L. et al. (1999) Gene
Ther. 6:293-299 Za1). ZFeFsHAl, AXEF(Ad S E9], Hela, 293, A549, T+ Perc.6 A¥EF)E rep F4AF

AAE A4, D ZuE-o|FY AN AD(lE Fo, GPIBS EFFH: W8 ARe Fiss Iehaw
c2 opgHow P79 5 Uk AEFE AV QAL 98 A5 FES Q95 98 23948 + 9
1, ololA A4 el o el WP T A ol (el E Hof, obdlwmtole Ei HSV)E o]
MV ARG AN F Qe ol F delel st £ 4 gla, bl A S Bl dol oal) 42

Aok /B BARAAG AAD S A3, oV 9A7E ZAR S Qe olsh gol, AF FAANA, AV 4
A= A MEE dmgehs B, MV rep % cap® QHPsHE A, L MV A3 vlolel s A5 Amga)

LA F skt ol EFehs A AEF) o8 Bt Bl s vhsh gol, gibA) Az
Ee AF B4 el vel A ARe e rav 94 e A8 fed 5+

A5 FAA A, AAV rep F cap FAAE JIZHEEE A L/EE rAAV AlmS ALA M EZFTA A b H o
FAEeh, A5 FHdolA, AAV rep B cap FAAES clmYsle A D/EE AV AlES S o)At E
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ghame el AEF Uz mQEo] Al AEFE AT AN F@AClA, AV rep, AAV cap,
rAAV AL U3t Zgant Ao A U2 =%t o2 3 do)A], AAV rep, AAV cap, L rAAV A=
S Aolgh FetauE Aol A Aﬂ Wz =519, dF 784, Zetares txor JAZAE Ax
= AlEF o3 Ad(dE , AES 5, 10, 20, 30, 40, 503] ®¥E 503 23 Ad)Ee T
= ia}Nﬂlc(—c—)b Aﬂﬁﬂ EAE o B4 ¢ AU, EHEVEE)E AE As U2
L ETENETE AE(dE , RIZE M)A AAA o2 BAT £ Q=T o= thdd Ad
S 59, Krysan, P.J. et al. (1989) Mol. Cell Biol. 9:1026-1033 #ar). dX F&dol A,
v FH2vEE fASE MEe] dYs ThsekAl ste AdE mF(dE Eol, 3AA WA
o, EHF AFEoA dubzog olfFHE A" nirdE Hlxﬂfﬂégi E2E A
221, FrEutolal, B oolo FEAVF xFHETH AE UR29 WA Y WS T
ofell FAHo] glow, HAgGH R ol x FAES, Fol2A FAAA(AE Eo], DEAE-Y=EI
Fol>A %‘—%‘iﬂ EE YAy 22 ol AA olf), AF EAFClE FANY, vAFAN, 4R
2, A71AE, 2 =g Aol 2dEH(HS FAE W&ol diEix =, dF E°], Kim, T.K. and
Eberwine, J.H. (2010) Anal. Bioanal. Chem. 397:3173-3178 #tal).

pue!

1

¢

I rlo Mz

A5 FAA A, AAV rep B cap FHAE AR D HAF E/ =
otdHom FtEch A oA, AV rep F cap FAAE 2L

ojde] FetamE oA MEFT R EQiEo] A AEFE A T ol A, AAV rep, AAV
cap, 2 rAAV AlES Y ZHAVE oA AE Z2 =ddu. UE FdoolA, AAV rep, AAV cap, %
rAAV li" ”01 EUEHE AoA AE Y2 =549 5 FEddA, ERavE(E)e FHavEE
% Vet ke AE vAdE & A WAE mA)E %‘%%‘ SR L= = e
Abe] ok A Bge A% Wy FRok] FAH QY. dF , Rk AdE(dE

B A AR A%
Sab R EE AV AEE Sht

iﬂ
o]
ot 12
o
T

& BaieDe A8 T MY cap R rep A DEE AN ABIE I o
;;:a Al el AU Sl 189 & Ak B oM, Bke Bo-Holx Yo AEF
FHEC] A AEEE AT 5 Ak BY Re-Sold A% Axge] okl FAH 9

=2 3 o},
& & Eo] FLP/FRT(|E E0°], 0'Gorman, S. et al.(1991) Science 251:1351-1355 #il), Cre/loxP(4dE& E9,
Sauer, B. and Henderson, N.(1988) Proc. Natl. Acad. Sci. 85:5166-5170 #iL), 2 phi C3l-att(dES E9],

Groth, A.C. et al. (2000) Proc. Natl. Acad. Sci. 97:5995-6000 %tal).

A FddolA, YA AEFE HF AEF(AE o], v IFF AEF, dF E9, Vero &

FRhL-2 A|EF)oll A Felgtt. I3 FaA oA, HEFE A AXEFA Fadn. d5 T, A

MEZFE= Hela, 293, A549, ™+ Perc. 6®(Crucell) AEANA FeEET. g5 B0, AA NEFE YA
iy

A AV rep B cap FAAE A:FSHE AW W/EE A AV AES AZFE WE Y R/EE A
A/ &3et7] Aoll, MEF+ Hela, 293, A549, T+ PERC.6® (Crucell) AIEF, T+ o]o fFE=A ot}

Y FHANA, YA AZFE Dokl F AP e ASHTh. FRokl FAY vhst o], PH-oEH
AEE AYHOR J1A, AF Eol, vlolAzgAl vE glol AR F AT & vk AEFE A" F
BAAHES Aok Joli, B Sof, Wi HEL ol 5@ AAA WP ALFE YL A, B
2 dgats] s 26 D g ool gl WY AR AEHoE AEANE ol§she A, AT 3
FEZ 299 Y §71% o183 A, L 74 Al (2 THAA = §7] ZW FelMst ohdd) wFE

e .

oAlAl MEE AYste 3ol x3qE = k. F7HHQ ZIAld disiA e, o8 &9, ATCC A5 & AT A
(www.atcc.org/Global /FAQs/9/1/Adapt ing%20a%20monolayer%20cel 1%201 ine%20t 0%20suspension-40.aspx ©A] ©]
| 7Fs) 2 EdolA J8d FuedS Fal.

AR FEA, (a) rAV PATE AAEE 2 ol ST ALE wGehs WARN, 2T AL (1) St ol
Aol MV NG FAREA, ZH2he] A7) MY 71 FAATE MV Al R/EE AAEE e Qmgs)
A () Aol shihel AV [TRe] Zwlo] X8 2o ZAF o|F AL AnYss R Tashs
PV E2dE ) W (i) AV AR 25 e 2Ees, vl 2 (b) S5 Al ela] AE rav A E 55
S wAE TS, BUol ANE Qele) rav dxte] AN el AFHEh Q¥ @A, 7] Hof

s

3ol AAV ITRS AAVL, AAV2, AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAVrh8, AAVrh8R, AAV9, AAVI1O0,
AAVrh10, AAV11, AAV12, AAV2R471A AAV DJ, 94 AAV, A& AAV, FEe w92 AV 8A-HY TR T2 749 o
ogHE MuET o= , AX T, AAV FHF S AAVL, AAV2, AAVS, AAVE, AAV7, AAVS, AAVrhS,
AAVrh8R, AAV9, AAVI0, HE+= AAVrhlOo|th. A7 F@ololA], AAVOA ] b2 AAV2 TTRS Edheith. dF
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ool A, A7) WA =3t chalde ANV, AAV2, AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAVrh8, AAVrh8R, AAV9,
AAV10, AAVrh10, AAV11, AAV12, AAV2R471A, AAV2/2-7m8, AAV DJ, AAV2 N587A, AAV2 E548A, AAV2 N708A, AAV
V708K, 934 AAV, AAVI/AAV2 Z)Wlg}, 4 AAV, B ml92 AAV A= rAAV2/HBoVl @3 E A= vz mw=
ole] EAWOAE FAEE ToEFYH duHT. AR FdddA, A =S DdilES AAVE FHAI = Tl o]
Tl A, rAAV A= AAV8 FHAIE BOAAVZ TTR, R X5 Mol F A/ A (oE E°], GNPTABS <l

Yhs S e dmyshs WS TP AXY Awe LI

o o
e,
1
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I

rAAV AL
ATt
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F alAl= 0.5% WA 20%(v/v =5 w/v) o2 4
2, GHEofo] X" ule} o], rAAV WEHE =&
|4 AR 4= 9lth, wlAE rAAV WIE 9 £J
ab EjFEo Al rAAVe] ¢7tE Z7EAl7)7] 9§ H]X
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1
woke] FTAEO] lon, dF %Oi ﬂrﬂ Eﬁ/oﬂi A}
So], AWgAa Zd/rEs Z2holAlze Ayt £33

, =
T gaelozny o ERAIE A4 718 AERG AT ¢ 95 ¥R G914
=

AL A A S SRS ST AL AR AAG] A AT, D Ao, 3

A5 FAdolA, rAAV AL ag FEES A wgGEd EASE Yoo 1
Benzonase® % F7} A Htt. dF F&ooll A, Benzonase® ®3le, & £, 30 # WX

BoF A2 Ux 37C HY9 %ol HF F= 1 WA 2.5 §5/nl9 Benzonase®E ¥ 3sl= BEokd A
" EFE =21 stelA sddr.

rAAV ixb= sl olde] vy AAl BAIE ol 88wl AY AAlE 5 vk 39 AR SRR
ol W& ot rAAV JAke] T F —% A%k HA e o IH(TFF); oltEfe| = iEU}EZEH~1 o ©13 rAAV
2, @y wpol o) d BRASh A AeE ARvkEI Y] o3 rAAV 23] F7] HijA A=ekE
7 (SEC)ell 27k o ngh; L‘rﬁ%# HoFol wg ARvtETey], ol st ARviETey], e 3
g ARvtETHI ] g rAAV X2F . olF © 9EoR, g 2gor, ke Aold #4R ol 8&d
T Ak G T EelA, W ohY VAlE SR BE dAE T rAV JRbe] AA B, dE
E°], Xiao et al., (1998) Journal of Virology 72:2224-2232; US 53] W& Al 6,989,26435 2 #18,137,948
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e
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MLIIE GNPTABOAIS] EAArHold <8l o}F7] Aol AA Aoz orel A 9lth. GNPTAB 2o whlAoe] wh
EA-6-E A EE HILElar, o]d <93+ = 15 (trafficking) S ¢18] @A S FAd= 9 ZQ
A GRS 4SSl AT SMAE Sof, dAaF MEdase o Ax o
alEy, Ay or, ARFOR gAE YA EixE = o
M AL U FAH], 2 BN EAE FEVT. WL A Fd G A A ol B
(inclusion)-ME("I-A|3E") 2] EAJol] 7]Aste] [-AHEH =4 2 vt
Bha, 27 o4, WAl o i
f 2

=4

<

kel ,
# ), nwd g7 % wd Wy, 4 2 , o), 7]
QEE A% 5%, %S 557 49, Wi, A4 0S8 L 228 £F 7189 9e Ad, 9y, 2
AR, FARoEE dol 58 % £F /%A, A4 AN TR & Avh. olF FHL MII BAE
FeAA, olEe AYHow BYHoR A&  ¢hu, ohEUlE WAN Az Lot

MLIT9 2], MLIIIE GNPTABOIA Y &
vy, MLITS} Hllo}oq MLIIIE A
o 7iHe A3 1d¥8S 5Po= gtk MII 5742 3 LM 5
7} sl hH Ao OM, UK FA=

MLITI 542 A o=m =4 oy, &al, o
A oS X
MLITT 3hApel A
26(4):308-142

o], Paik, K.H., et al. (2005) Hum. Mutat.

MLIT 2 MLIITof t3h cfefst ek HAE7F gioke] Fx|=o] vk, dF Fa oA, MLIT 9/%E MLII+=
A 01, ﬁ%—‘?— AME T old"d AfotAlx) e shy ol de] iaF: a4
= &

o] & o= 29 Ao A Skato ARt MLIT &4}
A5 WA 20 o) H =& F 9Tﬂr. *}o}ﬂl MLHIOM olE &4 ¥H A2 10 M7kA Fokd & .
o] aAr HAAH o= WEHD

3.2.1.31), WE-D-ZAFEATOIA(EC code 3.2.1.23), UIF-L-FZA|TholA|(EC code 3.2.1.51) R &3-D-vk

o]
-
-3 AAM| U tholAl (EC code 3.2.1.52), HIEF-D-ZFFE2YtholA|(EC code
EC
=X TFOAl(BC code 3.2.1.24)2 %343 4= ot} glzdom  wjokd Aol Zoa] o5 g Aq" &

ATk, A FHA A, N-olEFFIA-1-F 2~ ;E%éﬁia}zﬂ gAde MLIT == MLIIIS A9slr] 98ho]
544 & %Tﬂr. AF Fdol A, Szte] ME] A A MERFEQ A vlsl] 1% vkl N-ofE =T
FA-1-E A~ Ed T A 84S YepdlE 49 M 12 JdE 5 Qluh, 5 FEHdoA, o] Mol
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AAd 1: GNPTAB S0} wle-xo] MA & EA ¥A

4

FAAZ ITHWML 118 s M-I1, [-AEHe=z%: d#H3,; OMIM AE=Z] #252500)2 N-olAl€l EFFAM-
AT ENAADAGPIABR) S Aol olal oble A 94 aE FH Aololth, Hfohdzel A

—

4 2o B EA4, FauPxF(mucopolysacchariduria) H5, €3 W @2F a4 &4 7, 2
GloNAc-EAEEALF LA 84 7H47) o Agke] Sgolth. ML 1189 Welste A7a7] ekl GNPTAB
o}2-(KO) mFe-~2 sfutela B4 mASFUT)

H}

AAV2/8-GNPTAB ZA| &2 BA

Genescript (Piscataway, NJ, USA)ol 2]&l w}9-2~ GNPTABS] ZY M AS £Z3taL mlg-2o Ao vy S 93]
F=-F X351t GNPTAB cDNAS] & =7] 2 AAVE] Algte &5 wtoll, cDNAT °]§ 7l&3 o= HEg =
SolgtA] vk, webA, @EE FEe] IV 1A F o wE-Y 2R REHET ojue g 22 JIEEE
st Aate dd FHEES AASIT. Ald el A o] HEK293 AlEe] UAIA A F AFA RT PCR?:Q

24 A4 GNPTAB mRNAS] wH&S BHolalglth. o] AAV2/8-GNPTABES AA|, -70°CollAl H¥3Fi, 2.5x10 DNase
WA AA/mLe] FRE ARESglY. dEE QA B ZREH A& ol ATE 98t ARl
=

GNPTAB E<¢1®lo] wj9-~t=

=

= WS olgste] wlol E71(ES) AE =

=
AW AAdeta. sl vk GNPTAB fdAbate] 24 spaj (& 12508 A& 20704 did) e dlemtelql-
W s drehs Al WEe e Axgeo s Fasigith. of Ayl ARSE vk ERE &
AA e 7 H(129/Sv B C57BL/6). = AbEel wisl aE] | DNACIA o] Faa A ks BA s o
o 2H FAAY wAslt. o] ATl AREE EE vhese oG (H/H) vk Eu olIHRA (/) E
E E3RFA/HE Fld FHo
PRz 12 ARE BeE 571 stellA 2EY F ol AlelA 7 2 ulX 5 mke] Fele pEskalt. AAF A4

(Harlan Teklad #8604, Madison, WI, USA) ¥ && A5 A(ad libitum) ©1% 7}& 0}035} 5 B3I+ Guide
for the Care and Use of Laboratory Animals(National Academy Press, Washington DC, 1996)¢] 7]|A¥ 7}o]
el whgl F=asigltt.

e FA}

6 PBS == AAV-GNPTABE @3] 45 i.v. ARl S?— FARRE oRE EE= o]
HAFA wpo o] UlRT A 39Tt AV-GNPTABE A 7F mpo= 3x10° WE] Q22 wgith, W
o weS A == AASH] 9188, Halbert el al., (1998) J. Virol. 72:9795-9805° <]3+ X =& Fo ulg}
3 = o=

<

d-CD40 t= FARD = o7 FAFsEgIT

58} (Auxology)

BE vkeaE A "dA" A X(caliper)E o]&38te] F AT (g) B AA Aol(ZFH FE7HA AL, m
mE SAo =N wF HAbskl

=23

10 gee] opdd 2 GNPIAB. mlso] AAAE Folsla A4S Ea) PBST BRAAT. wF ¥, gEz
S AA, 4% sEEEL U =(PFA ] 114, 0.5 M EDTAR Z% A Ak, Ihefdd] Lujslqitt. dEx dH
p)E sutEAg-doiloz AMEPTE, 4T &Letolmeol A7d 2 BAS 98l Aperio ScanScope AT
(v101.0) & AF&sk3ict. TEM =& snfEAdd 9 o QAI(HEE) & o2 22S Eujstar Husglct.
ZUATZE 24

oAl 9 KO w29 & 23, HAE AASIL 4ToAA sk 53t PBS = 2.5% SFEE 8| =
’\V{:‘ii”ﬁ A4S, HA 7131 o]% PBS FAlolA F7F 30 & &t MFHT T Ao
ot 1% L2F HESA = ST, A% gdA i%(graded alcohol series)S T3 A5

Al713L Epon 8129 2Evj3}8] 5 uMelA A2 w-2H(Semi-thin serial section)o® Awdlir(Lei

Ll

ol
jata])

i —
o >,
$ A A

o
oo
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

ZIHSd 10-2018-0098294

ultracut UCT), EFoId &F=2 dMstal Fs And stollo dsidlvy. F3b A= dn)d d2-2 Mirgagni

A==
Hu) 4 (FE]) o2 =335},
GAE 4 BA

PAS AQH3ste] HES 15 & AL (8000 xg)etil S -70ColA REsddct. 84 H4&F a4 248
7] [Department of Chemical Pathology, Samsung Medical Center, South KorealolA Z73}%)
[TA=, 54 GleNAc-EAXER2FHZHA A4S SAHAT & dJvh. weps, S71d @4 2las: aidd 7
sto] XgS ST

DEXA 4

vl ¥ wp9-2ol A pDEXA Sabre X-ray & WESAVIEZ T F71d E=BWD), = F71E SHEEBMC), = AR
AgFs AU, v HE Fost & 7 upgig F w9 A= DEXA A7yl

7)
x5k, dlolE A4S 93le], npgae] AAS Fotae 9dH9S
A A7+ PCR

GNPTABS] mRNA <5< A#slz] 9Jske], ABI PRISM 7900HT A]2~®l 2 TagMan FAx w& 22 (Applied
Biosystems, Foster City, CA)& o]&3le] AAZ Tdas A WS 35U, nRNA 58 GAPDH =5
o] vasle] AT, SDS2.3 AZE o] (Applied Biosystems)E o]&3 dlo]HE BAs7] 98] 2- (T W

We gl

A A4

A A 2 =W 9 F S 99 GraphPad Prism Version 58 AR&sk3ith. Apolo] fojde &9 HiE
FHE t-Z A (unpaired Student's t-test), AU A B4 A (one-way ANOVA test)S E3 AASS =
g EAEA g g, RE dolgs PF+SEMe R mP AT

GPTID 0 o228 W3] fistel fA 20 e ASIALAT, = LaelA ek s 2ol o
WAe7) glake] el 129F 20 Aboldl A @ kol -t
ST, = 1bollA YERE wlel o], ES SE<] GNPTAB

F8l 2shalt.

RUY, oFHTA, L BFATA ol vsl THH TUY AL ST, K0 nh9at a5 ge
azlel o8l PFNT) & W AEZRE AddHen Pad o BF AF(E 2a) L Dol(E )t
KO mhg-2old ol gasglh, a5e] A Arlsh QA FERAA kst AY v Fus
R QEHCE 20).

£ 34 Ve g 2ol 39 9L, 99T 9% B0l dRAZE FAAn A3 Azde ¢
Aol AP FES FRAAG. KO ThSielAE, EY ATAZA AASA iR, o) YE D
(lacunae)& 93] ARTHCE 3b). Hlth AZAES AL D2F Fo v]gel Ohew.@ B4 Fhshe
F9G )4 Fxo| o %“51911:}. AZALY TA-BA FFo] o 4w, ot B IFL Ak of
t el 2, A9 FEE FH0T 4TS FEACRY ANY kg AZAEY dxwr)

)=}
n
3 9 gAd 58 6 AxR A" Ry HA FEle 38 Ao HAAE o KO mh-2ell A

§ TEX FAS UebitH(Gelfman et al., 2007, Invest. Optham. Visual Sci. 48:5221-5228). 714 &
= westle] e A7) 98, gy JAS Ax A4 EN) oz A5
2

O o
U o 12
O

A F8 9 Ay §3 26 Ax E o oY mhezollA GA BFEHJATHE 4a WA = 4c0). 19 o
Ao, KO vh9-2=9] g HAe Ak = ofF AstAl FHEo] EM AH ol N A 1S v
S WEASATHE 4d WA = 4f). AN F3 826 Axe Edd 2SS dRee 2 -2 TR Ay
o] AUTHE 4de, &= 4f). & TFE K0 FAA AE Ud 4% -Er‘ﬂﬂﬂ 2o AEF EA7 Az T
ool o] ZEite] STt ol #ELE o]Eo] FAETI AEA FE §iel o3 FAHE At A
e 75l Aes HAE

ol A4E YaFoR AUR ®HEY] fite] T4 Wer-6-EAT0E Q2 nAE AT 4 ]



[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

=oll, ML-1T A= v A3 v g4
H|E of7|gtt}, = 5a A = 5dE ok E
dE E9f N—OM]%%EEV_A}HMWW (%= 5a), B-¢

B-EFFEHUTA(%= 5d)E YERY
- leNAc-1-22 2~ X E N AT 2hA %ng] Ad}o)

Eq$q

% 5k £E2 . o o

Hhg-2s} b3

kel KO vh-27}
oAl oAl A

(= 5b)

ZIHSd 10-2018-0098294

T ATe Gl do o A &
- S7tE FEe] YgaF 8k,
B_Z:_}-Q‘—E}\]Tjro]—xﬂ(ln:_ 5¢), %

QoFatyl, o] ¥ GNPTAB KO vh-227h obAE whg-2of W&, 53] A%, A4 Jesh, 2 J4F 54 F
<ol 3] B3 283 FolE HYthe RS dSIh. o] A= GNPTAB KO vF-227F ML-I1e] gk X
A AYE dgsr] Y3 md AjxEle FFdtis AL HolFr),

AA e 2: GNPTAB KO »}$-20] 4] GNPTABS] AAV-vl7] oo th3 B}

ML-1T 8zl A3 AAE Yepdz] o], o A9 F& Hxe M-I BddA 44s 3% 5+ de
AAV-T] 7] GNPTAB 5ojo] %S H71el= Ao}y, ule}A], AAV-GNPTABCO.2 FA}d GNPTAB KO wF$-2of oju]3}
o], oFAlE, GNPTAB o)A, 2 GNPTAB KO wl-29] &S #4318t}

% 6a % = 6bollA vpER wpsh o), RE RAH Hrbe FAFF T VIR < FARAT: R dAE B4
% 16 Fol A FERa(12 FHol), F HAE FAF F 32 Foll AZeATH(38 FHd) . By BS FAL
T 6 Fol F7rskit.

CMV 1314 /CBA =2 R E] 2 BGH polyA Al%o] 93] 24y = vl9-2 GNPTAB cDNAE Ed3te ¥d JMHNEES 3
Fate ZEAan =g ALEIIGTHE 7a). A7 GNPTABZE £l 71419 @58 MV 3l2/CBA ZE2RE 9] Ao
hell ATF. AAV2/8-GNPTABZ FALE GNPTAB KO ml9-2=ZRE|o] Zhel| ulsh A=EA A A7 PR EA1L AAV-
GNPTABS] Eo]Holal ¥e wdS HolFEoh, duE, dizs & ) A72HE e AZdrs o9 AAV-

GNPTAB mRNAZ} F-A] gTh( % 7b).

ATl A Are] AlE Ao

~ERA, A F 32 F EQ A

GNPTABS] A =fel it a7t w2

922 Apolo] #aE Ffol7t gl

o ®, KO w929

Hrs Bd
I

=2 %
Z
A

Baoll Al eIt

8bi= AT S7F HellA

SR TS

2 At FEFE vAE=A

A =710 9

lzllg ﬁx%o].ﬂ Ha]— 27] Eﬂ
uksh ko], KO whS-2ol i AAV-
T 2 AAV-GNPTAB A& KO v}

St

Holgm,

AAV-GNPTAB F=AHl KO mh--2=cf| 4] Aol FEHYHE 9a, = 9b 2 87] E 1).
1
AMZE S
AE EJtH[E
(EAIE 2+ T AE/A|E AFE)
RHAY Al B ALE 6F FME 32 F F ME
(mm)
OR & (+/+) 84.31+0).885 1.0620.011 1.11+0.008
Ol & & (+/-) 84.83+0.475 1.07+0.008 1.11£0.005
GNPTAB =0} 2(-/-) 76.09+2.483 1.04+0.012 1.09+0.015
=5 L= (N
GNPTAB 50b%(~/-) 75.10+1.964 1.07+0.009 1.11+0.017

+ AAV-GNPTAB

Z|&8 gt2 g £sEMOo|Ct,

ggog,
2R (AAY AForA) A4S
a

BIC % BUDS HohH 3748 f
FAF A% g B Ao AT &
o5 A3 F 714 W o

& g% Ade] folnd wvE

o
}_/Ké < .7_14

Zo]t}. AAV-GNPTAB

;B AA

10a Wt = 10cx= FAF A =5
10b, 100)S HoJFETE. ol ©
SiEsE=
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¥ BMD Y (raw) "lolE (= 10a) %

JolHE 37 F 2014 % AlFHct.



[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

3IHSd 10-2018-0098294

* 2
= 27|28 Y= (BMD) Hst
AE ZIHHIS
(EA|E 72+ F MEB/A|E} AIE
A A|=F BMD 16 & % BMD 32 & & BMD
(glem?)
ORM & (+/4) 0.055+0.001 1.139+0.017 1.124+0.032
ol & & Al (+/-) 0.0560.001 1.137+0.016 1.140+0.007
GNPTAB = 0}2(-/-) 0.050+0.002 1.156+0.011 1.157+0.012
=3 L= S
GNPTAB = 0FR(~/-) 0.048+0.001 1.219+0.013 1.236+0.044

+ AAV-GNPTAB
7l=4 gt2 "o +SEMO|CE,

AL, & 712 FFBNC) Y(raw) dlolEl= ZH3 F4x A8 axs RAFu(E 1la). HlE dlolH
T 11b, & 1lc) 9A & A dojx e F9nd gyto] ZH3G. o]& HolE:= 7] F 3= Alzd
o}.
# 3
= 2713 & (BMC) HEt
AlE ZILH[E
(FEAIE 7HY & AE/AIE AHEY
FEAY A=t BMD 16 & ¥ BMD 32 & ¥ BMD
(g/cmz)
o & (+/+) 0.575+0.016 1.172+0.047 1.123+0.073
olg & & (+/-) 0.565+0.018 1.197+0.045 1.116+0.042
GNPTAB = 0t2(-/-) 0.448+0.027 1.272+0.044 1.228+0.049
= L= & (Y
GNPTAB 50} (~/-) 0.386+0.016 1.560-0.080 1.5510.096

+ AAV-GNPTAB
Z|=& gt I +SEMO|C).

S0, DEXA AU E o] &3k A1 A|A " =¥ (body lean content)2] #4123 KO vh$-2ollA AW A
g A2l Ss WEHTHE 12a). & 12bolA YERd nke} o], FAL 32 Foll, dixa vk~ FAF A d

| Blste] A A WEEgA ] Fojngt BAaE ERYE. 2Euy, AAV-GNPTAB X 2] KO w-$-2=ef A
v A A Ao fong syl BEEA k). olF HolE = 3] X 49X E AFH.

F

£ 4

R g A WE 0| Mol st

fH A Al &} R2F=F
% X x| gt = 2F % | x| gt = ZF
ObM & (+/+) 86.56+0.627 78.08+3.425
o|EFEA(+/-) 87.44+0.321 69.5+3.429
GNPTAB 50t2(-/-) 85.86+0.548 70.2+3.313
GNPTAB =0}x (~/-) 84.3£0.665 84.7+0.7087

+ AAV-GNPTAB
Z|&= 2 g d+SEMO|C}.

QoFslH, GNPTAB KO wh9-23+=, <17k ML
wug AL MV HEE o &3

GNPTAB2 KO mhg-2=ellX & A7
B3 GNPTABS] A4l e wls-



[0167]
[0168]
[0169]
[0170]

[0171]

[0172]
[0173]

[0174]

o}
e
9 AFHA B Mo N-wekol A C-ereho . AAlETh,

gy AFHA 2=

GNPTAB

ot
t
s
i
Ac)
i)
o
[

r
ro
t
rin
1

>

A Ee 50 3'o 7 AAET

Q1ZF GNPTAB ©¥1a & (SEQ ID NO:1)

MLEFKLLQROQTYTCLSERYGLYVCFLGVVVTIVEAFQF GEVVLEWSRDQYHVLFDSYRDNIAGKSFQNRLC
LPMPIDVVYTWVNGIDLELLKELQOVREQMEEEQKAMREILGKNTTEPTKKSEKQLECLLTHCIKVPMLY
LDPALPANITLKDLPSLYPSFHSASDIFNVAKPKNPSTNVSVVVFDSTKDVEDAHSGLLEKGNSROQTVWRG
YLTTDREVPGLVLMODLAFLSGFPPTFRKETNQLKTKLFENLSSKVKLLOLY SEASVALLKLNNPKDEFQEL
NKOQTKENMTIDGKELTISPAYLLWDLSAISQSKQDED ISASRFEDNEELRYSLRSIERHAPWVRNIEIVT
NGQIPSWLNLDNPRVTIVIHQDVFRNLSHLPTFSSPAIESHIHRIEGLSQKFIYLNDDVMEGKDVWEPDDE
YSESKGORKVYLTWPVPNCAEGCPGSWIKDGYCDKACNNSACDWDGGDCSGNSGGSRY IAGGGGTGSIGVG
OPWOFGGGINSVSYCNQGCANSWLADKFCDOACNVLECGEFDAGDCGODHFHELYKVILLPNQTHYITPKG
ECLPYFSFAEVAKRCVEGAY SDNPIIRHASTANKWET IHLIMHSGMNATT IHFNLTFONTNDEEFKMQIT
VEVDTREGPKLNSTACKGYENLVSPITLLFEAEILFEDIPKERKRFPKFKRHDVNSTRRAQEEVKIPLVNI
SLLPKDAQLSLNTLDLOLEHGDITLKGYNLSKSALLRSFLMNSQHAKIKNQATIITDETNDSLVAPQEKQV
HESILPNSLGVSERLQRLTFPAVSVKVNGHDQGONPPLDLETTARFRVETHTQKTIGGNVTKEKPESLIV
PLESQMTKEKKITGKEKENSRMEENAENHIGVTEVLLGREKLOEYTDSYLGFLPWEKKKYFQDLLDEEESL
KTQLAYFTDSKNTGROLKDTFADSLRYVNKILNSKFGFTSRKVPAHMPHMIDRIVMOELODMFPEEFDKT
SFHKVRHSEDMQFAFSYFYYLMSAVQPLNISQVFDEVDTDQSGVLSDREIRTLATRIHELPLSLODLTGL
EHMLINCSKMLPADITQLNNIFPPTQESYYDPNLPPVTIKSLVINCKPVIDKIHKAYKDKNKYRFEIMGEEE
IAFKMIRTNVSHVVGQLDDIRKNPRKFVCLNDN IDHNEKDAQTVKAVLRDEFYESMEPIP SQFELPREYRN
RELHMHELQEWRAYRDKLEKEFWTHCVLATLIMFTIFSFFAEQLIALKRKIFPRRRIHKEASPNRIRV

ul-$-22 GNPTAB ©hd A& (SEQ 1D NO:2)

MLLKLLORQTYTCLSHRYGLYVCFVGVVVTIVSAFQFGEVVLEWSRDQYHVLEDSYRDNIAGKSFQNRLC
LEMPIDVVYTWVNGTDLELLKELQQVREHMEEEQRAMRETLGKNTTEF TKKSEKQLECLLTHCIKVPMLV
LDFPLPANCTLEDLPTLYFPSFHAASDMENVAKPKNPSTNVSVVVEFDTTKDVEDAHAGPF KGGSKOMVWRA
YLTTDKEAPGLVLMOQGLAFLSGFPPTFKETSQLKTKLPEKLSSKIKLLRLYSEASVALLKLNNPKGFQEL
NMEQTKENMTIDCKELTISPAYLLWDLSAISQSKQDEDVSASRFEDNEELRY SLRESIERHAPWWVRNIEFIVT
NGQIPSWLNLDNPRVTIVTHQDIFQNLSHLPTFSSPAIESHIHRIEGLSQKFIYLNDDVMFGKDVWPDDFE
YSHSKGOKVYLTWPVENCAEGCPGSWIKDGYCDREACNNSACDWDGGDCSGNTAGNRFVAGGGGTGNIGAG
OHWOFGGGINTISYCHNQGECANSWLADKF CDOACNVLSCGFDAGDCGODHFHELYEVTLLPNOTHYVVEEG
EYLSYFSFANIARRGVEGTYSDNFIIRHASIANKWKTIELIMHASGMNATTIYENLTLONANDEEFKIQIA
YEVDTREAPKLNSTTOKAYESLVSPVIPLPOADVPFEDVPRKEKRFPEKIRRHDVNAT GREFQEEVEIFRVN L
SLLPKEAQVRLSNLDLOQLERGDITLKGYNLSKSALLRSFLGNSLDTKIKF QARTDETKGNLEVPQENESH
RRPHGFAGEHRSERWTAPAETVTVKGRDHALNFPPPVLETNARLAQPTLGVIVSKENLSPLIVPPESHLPK
EEESDRAEGNAVPVKELVPGRRLOQNYPGF LPWEKKKYFQDLLDEEESLKTQLAYFTDSKHTGRQLEDTE
ADSLRYVNKILNSKFGF TSREKVPAHMPHMIDRIVMOELOQDMFPEEFDKTSFEHRKVRHSEDMOFAFSYEYYL
MSAVQPLNISQVFHEVDTDOSGVLSDREIRTLATRIEDLPLSLODLTGLEHMLINC SKMLPANITQLNNI
PPTQEAYYDPNLPPVIKSLVINCKPVIDKIHKAYKDENKY RFEIMGEEEIAFKMIRTNVSHVVGQLDDIR
ENPREKFVCLNDNIDHMHEDARTVEAVLRDEYESMFPIP SOFELPREYRNRFLHMHE LOEWRAYRDKLKEW
THCVIATLITFTIFSFFAEQITALKRKIFPRRRIHKEASPDRIRV
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mGNPTAB

#10 #14 #53 #203 S U=Z

< WT: 9.6kb

— KO : 8.0kb

ZOol(mm)
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B-=FFEL{CtotH

RS
- O - /4

nmol/hrimil.
P

P

v Mz Zol(mm)

@@@ T 'A C l«iﬂé()

AAV-G "
= v Al Zol(mm)

(v M7 Zol(mm) | T F=A%16% | vA50Q)

v #HE(g) v DEXA 24

v DEXA £4 | \

v A& Zol(mm)

[ FAFaez | vAS©

< DEXA £4

Z5/8} & EM

4
« & A2t RT-PCR

£2 |
\ J
v
EH6b
8 2| EFEE
O & (n=5) PBS (Z2}M E)
Ol 8T & (n=5) PBS (E2IM &) DE olfA0M 38 FE

KO & (n=5) PBS (ZE2IME) (&7)2F M2|)
KO & (n=4) 3E11drps AAV-GNPTARB

\ J

hd
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AAV TR,
BHG polyA

pAAV-GNPTAB
7408bp

AAV HERE TR
CMV 2l 8l A

CBAZEZREH

op$ A GNPTAB
MVMOIER

EH7
300- AAV-GNPTAB |
. 2004
ol
i
Ol
o
100+
(} T H g
]+ +f- =+

He|El -~
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=9,
4.4
opu —
3 T 1 3 1
o_\ | | R
o 105 ‘
Nl
=
<
] % 3 %
+/+ +/- -f- ~/~
AAV-GNPTAB
2| &l
EH9b
YAy o
o - L
T 4404
o | L
o
NI :
] ”i,ﬁﬁ”
1< E
pa
+/+ +/- e -
AAV-GNPTAB
X 2| =
EH10a
0.58~ & e
a2 ok
“ 0.054
3
3
g
2 0,02-
0.60 : ; : o
+/+ 4/ -~ -/~
AAV-GNPTAB
Xzl =
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E=H10b
1.25 o
-
1.204
o -
T 1154 T —
o
2 1104
m
1,05+
+/+  +/- af's ~f~
AAV-GNPTAB
el
EH]10c
1.4- ek !
i
o 1.3+ T
T
o 1.2
2 s —
o
] - /-
AAV-GNPTAB
2=
EW]1la
.8
L s R %
= e o 2
g o4 b
m
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a-ﬁ 4 ; £ t . 7
++  +/- /- /-
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el E
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EHI11b
2.0
%
s 509
1.5
Olﬂl PN eov: 3161 O
) ooy e
of 1.0
(@]
=
D a5
i}.ﬁ (4 ¥ 2 ¥
+/+ +/- -/- /-
AAV-GNPTAB
xel#
EWllc
2 1
i
o ot ool
ofu e
E SNSRI
ol %0
(@]
=
m
8.5
8.9 g .
-/- o
AAV-GNPTAB
Az =
EH]12,
100-
. 80- N +
E:’E B - e, ’m&m
o 80+
Rl
0 70
K
R 60-
SG L ] ¥ ]
+/+  +/- -/- AAV-GNPTAB
el g /-
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=912

100- p=0.0002

(%)

E
£

0
Kl

o0 40

3

H x|

Emg o ™
332 W

SEQUENCE LISTING
<110> GENZYME CORPORATION
<120> ADENO-ASSOCIATED VIRAL VECTORS FOR

TREATING MUCOLIPIDOSIS TYPE II

<130> 159792012640

<140> Not Yet Assigned
<141> Concurrently Herewith
<150> US 62/267,502

<151> 2015-12-15

<160> 2

<170> FastSEQ for Windows Version 4.0
<210> 1

<211> 1256

<212> PRT

<213> Homo sapiens

<400> 1

4 AAV-GNPTAB

XE|El -

Met Leu Phe Lys Leu Leu Gln Arg Gln Thr Tyr Thr Cys Leu Ser His

1 5 10

15

Arg Tyr Gly Leu Tyr Val Cys Phe Leu Gly Val Val Val Thr Ile Val

20 25

30

Ser Ala Phe Gln Phe Gly Glu Val Val Leu Glu Trp Ser Arg Asp Gln

_48_
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35

Tyr His Val
50

Phe Gln Asn

65

Trp Val Asn

Arg Glu Gln

Lys Asn Thr
115
Leu Leu Thr

130

Leu Pro Ala
145

Phe His Ser

Ser Thr Asn

Asp Ala His

195

Arg Gly Tyr
210

GIn Asp Leu

225

Asn Gln Leu

Leu Leu Gln

Asn Pro Lys

275

40

Leu Phe Asp Ser Tyr

55

Arg Leu Cys Leu Pro

Gly

Met

100

Thr

His

Asn

Val
180

Ser

Leu

Lys

Leu

260

Asp

Thr

85

Cys

Ser
165

Ser

Thr

Phe

Thr

245

Tyr

70

Asp Leu Glu

Glu Glu GIn

Pro Thr Lys
120
Ile Lys Val

135

Thr Leu Lys
150

Asp Ile Phe

Val Val Val

Leu Leu Lys

200

Thr Asp Lys
215

Leu Ser Gly

230

Lys Leu Pro

Ser Glu Ala

Arg Asp Asn
Met Pro

75

Leu Leu Lys

90

Lys Ala Met

105

Lys Ser Glu

Pro Met Leu

Asp Leu Pro

155

Asn Val

170

Phe Asp Ser
185

Gly Asn Ser

Glu Val Pro
Phe Pro Pro
235

Glu Asn Leu
250

Ser Val

265

Phe Gln Glu Leu Asn Lys Gln

280

60

Asp

Arg

Lys

Val

140

Ser

Lys

Thr

Arg

220

Thr

Ser

Leu

Thr

45

Ala Gly Lys

Val Val Tyr

Leu Gln Gln

Glu Ile Leu
110

GIn Leu Glu

125

Leu Asp Pro

Leu Tyr Pro

Pro Lys Asn

175

Lys Asp Val
190

GIn Thr Val

205

Leu Val Leu

Phe Lys Glu

Ser Lys Val
255
Leu Lys Leu

270

Lys Lys Asn

285
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Ser

Thr

80

Val

Cys

Ser
160

Pro

Trp

Met

Thr

240

Lys

Asn

Met

ZIHSd 10-2018-0098294



Thr Ile Asp
290

Asp Leu Ser

305

Ser Arg Phe

Glu Arg His

GIn Ile Pro

355

Thr His Gln
370

Ser Pro Ala

385

Lys Phe Ile

Pro Asp Asp

Trp Pro Val

435

Asp Gly Tyr

450

Gly Gly Asp

465

Gly Gly Gly

Gly Gly Ile

Trp Leu Ala

515

Gly Phe Asp

Gly Lys Glu Leu

295

Ala Tle Ser Gln
310

Glu Asp Asn Glu

325

Ala Pro Trp Val
340

Ser Trp Leu Asn

Asp Val Phe Arg
375
Ile Glu Ser His

390

Tyr Leu Asn Asp
405

Phe Tyr Ser His

420

Pro Asn Cys Ala

Cys Asp Lys Ala

455

Cys Ser Gly Asn
470
Thr Gly Ser Ile
485
Asn Ser Val Ser
500

Asp Lys Phe Cys

Ala Gly Asp Cys

Thr Ile Ser

Ser Lys Gln

Glu Leu Arg

330

Arg Asn Ile
345

Leu Asp Asn

360

Asn Leu Ser

Ile His Arg

Asp Val Met
410
Ser Lys Gly
425
Glu Gly Cys
440

Cys Asn Asn

Ser Gly Gly

Gly Val Gly

490

Tyr Cys Asn
505

Asp Gln Ala

520

Gly Gln Asp

Pro Ala Tyr
300

Asp Glu Asp

315

Tyr Ser Leu

Phe Ile Val

Pro Arg Val

365

His Leu Pro
380

Ile Glu Gly

395

Phe Gly Lys

Gln Lys Val

Pro Gly Ser

445

Ser Ala Cys
460

Ser Arg Tyr

475

Gln Pro Trp

Gln Gly Cys

Cys Asn Val

525

His Phe His

Leu Leu Trp

Ile Ser Ala

Arg Ser Ile

335

Thr Asn Gly
350

Thr Ile Val

Thr Phe Ser

Leu Ser Gln

400

Asp Val Trp
415

Tyr Leu Thr

430

Trp Ile Lys

Asp Trp Asp

Gln Phe Gly
495

Ala Asn Ser

510

Leu Ser Cys

Glu Leu Tyr
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Lys

545

Asn

Thr

Phe

625

Leu

Thr

Lys

Lys

705

Arg

Gln

530

Val

Cys

Lys

Thr

610

Lys

Asn

Leu

Arg

690

Asp

Asp

Ser

Val

770

Ile Leu Leu Pro

Leu

Ala

Trp

595

Met

Ser

Leu

Phe

Thr
755

His

Pro

Tyr

580

Lys

His

Thr

Pro
660

Pro

Thr

Leu

740

Asp

Lys

Tyr
565

Ser

Thr

Phe

Lys

Val

Leu

Leu
725

Met

Ser

550

Phe

Asp

Asn

Thr

630

Phe

Lys

Ser

710

Lys

Asn

Thr

Ile

535

Asn Gln

Ser Phe

Asn Pro

His Leu

600
Leu Thr
615

Val Glu

Lys Gly

Lys Arg

680
Ile Pro
695

Leu Asn

Gly Tyr

Ser Gln

Asn Asp
760
Leu Pro

775

Thr His Tyr

555

Ala Glu Val
570

Ile Ile Arg

585

Ile Met His

Phe Gln Asn

Val Asp Thr
635
Tyr Glu Asn

650

Leu Phe Glu
665

His Asp Val

Leu Val Asn

Thr Leu Asp

715

Asn Leu Ser
730

His Ala Lys

745

Ser Leu Val

Asn Ser Leu

540

His

Ser

Thr

620

Arg

Leu

Asp

Asn

700

Leu

Lys

Gly

780

Ile

Lys

605

Asn

Val

Ser
685

Ser

Ser

Lys

Pro

765

Val

Pro Lys Gly

560

Arg Gly Val
575

Ser Ile Ala

590

Met Asn Ala

Asp Glu Glu

Gly Pro Lys
640
Ser Pro Ile

655

Pro Lys Glu
670

Thr Arg Arg

Leu Leu Pro

Leu Glu His

720

Ala Leu Leu
735

Asn GIn Ala

750

GIn Glu Lys

Ser Glu Arg
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Leu
785

Asp

Arg

Asn
865

Leu

Lys

Asp

Lys

945

Phe

Phe

Gln Arg Leu

GIn Gly Gln

Val

Glu Thr

820

Lys Pro Pro

835

Lys Lys
850

Ala Glu Asn

Gln His Tyr

Lys Tyr Phe

900

Leu Ala Tyr
915

Thr Phe Ala

930

Phe Gly Phe

Asp Arg Ile

Asp Lys Thr
980
Ala Phe Ser

995

Thr

Asn

805

His

Ser

Thr

His

Thr

885

Phe

Asp

Thr

Val

965

Ser

Tyr

Asn Ile Ser Gln Val

1010

Leu Ser Asp Arg Glu

Phe

790

Pro

Thr

Leu

870

Asp

Asp

Thr

Ser

Ser

950

Met

Phe

Phe

Phe

Ile

Pro Ala Val

Pro Leu Asp

Gln Lys Thr
825
Ile Val Pro

840

Lys Glu Lys
855

Gly Val Thr

Ser Tyr Leu

Leu Leu Asp

905

Asp Ser Lys

920
Leu Arg Tyr
935

Arg Lys Val

Gln Glu Leu

His Lys Val
985
Tyr Tyr Leu
1000
Asp Glu Val
1015

Arg Thr Leu

Ser Val Lys Val Asn Gly His

795
Leu Glu

810

Leu Glu

Glu Asn

875
Gly Phe

890

Asn Thr

Val

Asn

Pro Ala

955

Gln Asp

970

Arg His

Ser

Met

Asp Thr

Ala Thr

Thr Thr Ala

Gly Asn Val
830
Ser Gln Met

845

Ser Arg Met
860

Leu Leu Gly

Leu Pro Trp

Glu Ser Leu

910

Gly Arg Gln
925

Lys Ile Leu

940

His Met Pro

Met Phe Pro

Ser Glu Asp
990
Ala Val Gln
1005
Asp Gln Ser
1020

Arg Ile His

_52_

800
Arg Phe
815

Thr Lys

Thr Lys

Arg Lys

880
Glu Lys
895

Lys Thr

Leu Lys

Asn Ser

His Met

960

Glu Glu

975

Met

Pro Leu

Gly Val

Glu Leu

ZIHSd 10-2018-0098294



ZIHSd 10-2018-0098294

1025 1030 1035 1040

Pro Leu Ser Leu Gln Asp Leu Thr Gly Leu Glu His Met Leu Ile Asn
1045 1050 1055
Cys Ser Lys Met Leu Pro Ala Asp Ile Thr Gln Leu Asn Asn Ile Pro
1060 1065 1070
Pro Thr Gln Glu Ser Tyr Tyr Asp Pro Asn Leu Pro Pro Val Thr Lys
1075 1080 1085
Ser Leu Val Thr Asn Cys Lys Pro Val Thr Asp Lys Ile His Lys Ala

1090 1095 1100

Tyr Lys Asp Lys Asn Lys Tyr Arg Phe Glu Ile Met Gly Glu Glu Glu
1105 1110 1115 1120
Ile Ala Phe Lys Met Ile Arg Thr Asn Val Ser His Val Val Gly Gln
1125 1130 1135
Leu Asp Asp Ile Arg Lys Asn Pro Arg Lys Phe Val Cys Leu Asn Asp
1140 1145 1150
Asn Ile Asp His Asn His Lys Asp Ala GIn Thr Val Lys Ala Val Leu

1155 1160 1165

Arg Asp Phe Tyr Glu Ser Met Phe Pro Ile Pro Ser Gln Phe Glu Leu
1170 1175 1180
Pro Arg Glu Tyr Arg Asn Arg Phe Leu His Met His Glu Leu Gln Glu
1185 1190 1195 1200
Trp Arg Ala Tyr Arg Asp Lys Leu Lys Phe Trp Thr His Cys Val Leu
1205 1210 1215
Ala Thr Leu Ile Met Phe Thr Ile Phe Ser Phe Phe Ala Glu Gln Leu

1220 1225 1230

Ile Ala Leu Lys Arg Lys Ile Phe Pro Arg Arg Arg Ile His Lys Glu
1235 1240 1245
Ala Ser Pro Asn Arg Ile Arg Val
1250 1255
<210> 2

<211> 1235
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<212> PRT

<213> Mus musculus

<400> 2

Met Leu Leu Lys Leu Leu Gln Arg Gln Thr Tyr Thr Cys Leu Ser His
1 5 10 15

Arg Tyr Gly Leu Tyr Val Cys Phe Val Gly Val Val Val Thr Ile Val

20 25 30

Ser Ala Phe Gln Phe Gly Glu Val Val Leu Glu Trp Ser Arg Asp Gln
35 40 45
Tyr His Val Leu Phe Asp Ser Tyr Arg Asp Asn Ile Ala Gly Lys Ser
50 55 60
Phe Gln Asn Arg Leu Cys Leu Pro Met Pro Ile Asp Val Val Tyr Thr
65 70 75 80
Trp Val Asn Gly Thr Asp Leu Glu Leu Leu Lys Glu Leu Gln Gln Val

85 90 95

Arg Glu His Met Glu Glu Glu Gln Arg Ala Met Arg Glu Thr Leu Gly
100 105 110
Lys Asn Thr Thr Glu Pro Thr Lys Lys Ser Glu Lys Gln Leu Glu Cys
115 120 125
Leu Leu Thr His Cys Ile Lys Val Pro Met Leu Val Leu Asp Pro Pro
130 135 140
Leu Pro Ala Asn Cys Thr Leu Lys Asp Leu Pro Thr Leu Tyr Pro Ser

145 150 155 160

Phe His Ala Ala Ser Asp Met Phe Asn Val Ala Lys Pro Lys Asn Pro
165 170 175
Ser Thr Asn Val Ser Val Val Val Phe Asp Thr Thr Lys Asp Val Glu
180 185 190
Asp Ala His Ala Gly Pro Phe Lys Gly Gly Ser Lys Gln Met Val Trp
195 200 205
Arg Ala Tyr Leu Thr Thr Asp Lys Glu Ala Pro Gly Leu Val Leu Met

210 215 220
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Gln Gly Leu Ala Phe Leu Ser

225

Ser

Leu

Asn

Thr

Asp

305

Ser

Thr

Ser

385

Lys

Pro

Trp

Asp

Gln Leu

Leu Arg

Pro Lys

275

Ile Asp
290

Leu Ser

Arg Phe

Arg His

Ile Pro

355
His Gln
370

Pro Ala

Phe Ile

Asp Asp

Pro Val
435
Gly Tyr

450

Lys

Leu

260

Gly

340

Ser

Asp

Tyr

Phe
420

Pro

Cys

Gly Gly Asp Cys

Thr
245

Tyr

Phe

Lys

Asp
325

Pro

Trp

Leu

405

Tyr

Asn

Asp

Ser

230

Lys Leu Pro

Ser Glu Ala

Gln Glu Leu

280

Glu Leu Thr
295

Ser Gln Ser

310
Asn Glu Glu
Trp Val Arg

Leu Asn Leu
360
Phe Gln Asn
375
Ser His Ile
390

Asn Asp Asp

Ser His Ser

Cys Ala Glu

440

Lys Ala Cys
455

Gly Asn Thr

Glu Lys

250
Ser Val
265

Asn Lys

Ile Ser

Lys Gln

Leu Arg

330

Asn Ile

345

Asp Asn

Leu Ser

His Arg

Val Met
410

Lys Gly
425

Gly Cys

Asn Asn

Gly Phe Pro Pro

235

Leu

Pro

Asp

315

Tyr

Phe

Pro

His

395

Phe

Pro

Ser

Thr Phe Lys

Ser Ser Lys

Leu Leu Lys
270
Thr Lys Lys

285

Ala Tyr Leu
300

Glu Asp Val

Ser Leu Arg

Ile Val Thr

350

Arg Val Thr

365
Leu Pro Thr
380

Glu Gly Leu

Gly Lys Asp

Lys Val Tyr

430

Gly Ser Trp
445

Ala Cys Asp

460

Ala Gly Asn Arg Phe Val
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255

Leu

Asn

Leu

Ser

Ser

335

Asn

Phe

Ser

Val

415

Leu

Trp

Ala

Thr

240

Lys

Asn

Met

Trp

Val

Ser

400

Trp

Thr

Lys

Asp

Gly
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465

Gly Gly Gly

Gly Gly Ile

Trp Leu Ala
515
Gly Phe Asp

530

Lys Val Thr
545

Glu Tyr Leu

Glu Gly Thr

Asn Lys Trp

595

Thr Thr Ile
610

Phe Lys Ile

625

Leu Asn Ser

Thr Pro Leu

Lys Arg Phe

675

Thr

Asn

500

Asp

Leu

Ser

Tyr

580

Lys

Tyr

Thr

Pro

660

Pro

485

Thr

Lys

Leu

Tyr

565

Ser

Thr

Phe

Thr

645

Lys

Phe Gln Glu Glu Val

690

Lys Glu Ala Gln Val

705

470

Asn Ile Gly

Ile Ser Tyr

Phe Cys Asp
520
Asp Cys Gly

535

Pro Asn Gln
550

Phe Ser Phe

Asp Asn Pro

Ile His Leu

600

Asn Leu Thr
615

Ala Val Glu

GIn Lys Ala

Ala Asp Val

Ile Arg Arg

680

Lys Ile Pro
695

Arg Leu Ser

710

475

Ala Gly Gln
490

Cys Asn Gln

505

Gln Ala Cys

Gln Asp His

Thr His Tyr
555
Ala Asn Ile
570
Ile Ile Arg
585

Ile Met His

Leu Gln Asn

Val Asp Thr

635

Tyr Glu Ser
650

Pro Phe Glu

665

His Asp Val

Arg Val Asn

Asn Leu Asp

715

His Trp

Gly Cys

Asn Val

525

Phe His

540

Val Val

Ala Arg

His Ala

Ser Gly

605

Ala Asn
620

Arg Glu

Leu Val

Asp Val

Asn Ala

685
[le Ser
700

Leu Gln

480

Gln Phe Gly
495

Ala Asn Ser

510

Leu Ser Cys

Glu Leu Tyr

Pro Lys Gly
560
Arg Gly Val
575
Ser Ile Ala
590

Met Asn Ala

Asp Glu Glu

Ala Pro Lys

640

Ser Pro Val
655

Pro Lys Glu

670

Thr Gly Arg

Leu Leu Pro

Leu Glu Arg

720
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Gly

Arg

Arg

Ser

Trp

785

Leu

Thr

Pro

865

Asp

Thr

Ser

Ser

Met
945

Phe

Asp Ile Thr

Ser Phe Leu
740
Thr Asp Glu
755
His Arg Arg
770

Thr Ala Pro

Asn Pro Pro

Leu Gly Val

820

Pro Glu Ser
835

Asn Ala Val

850

Asn Tyr Pro

Leu Leu Asp

Asp Ser Lys
900
Leu Arg Tyr

915

Arg Lys Val
930

GIn Glu Leu

His Lys Val

Leu Lys Gly Tyr

725

Gly Asn Ser Leu

Thr Lys Gly Asn

760

Pro His Gly Phe
775

Ala Glu Thr Val

790

Pro Val Leu Glu
805

Thr Val Ser Lys

His Leu Pro Lys
840
Pro Val Lys Glu

855

Gly Phe Leu Pro
870

Glu Glu Glu Ser

885

His Thr Gly Arg

Val Asn Lys Ile

920

Pro Ala His Met
935
GIn Asp Met Phe
950

Arg His Ser Glu

Asn Leu

730

Asp Thr
745

Leu Glu

Thr Val

Thr Asn
810

Glu Asn

Leu Val

Trp Glu

Leu Lys

890

Gln Leu

905

Leu Asn

Pro His

Pro Glu

Asp Met

Ser

Lys

Val

Lys

795

Leu

Pro

Lys

875

Thr

Lys

Ser

Met

Glu
955

Gln

Lys

Pro

His

780

Arg

Ser

Ser

860

Lys

Asp

Lys

940

Phe

Phe

Ser

Lys

765

Arg

Arg

Leu

Pro

Asp

845

Arg

Lys

Leu

Thr

Phe

925

Asp

Asp

Ala

Ala Leu

735

Pro Gln
750

Glu Asn

Ser Glu

Asp His

Ala Gln

815
Leu Ile
830

Arg Ala

Arg Leu

Tyr Phe

Ala Tyr

895

Phe Ala

910

Gly Phe

Arg Ile

Lys Thr

Phe Ser
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Leu

Ala

Pro

Arg

800

Pro

Val

Gln

Gln

880

Phe

Asp

Thr

Val

Ser
960

Tyr
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965 970 975
Phe Tyr Tyr Leu Met Ser Ala Val Gln Pro Leu Asn Ile Ser Gln Val

980 985 990

Phe His Glu Val Asp Thr Asp Gln Ser Gly Val Leu Ser Asp Arg Glu
995 1000 1005
Ile Arg Thr Leu Ala Thr Arg Ile His Asp Leu Pro Leu Ser Leu Gln
1010 1015 1020
Asp Leu Thr Gly Leu Glu His Met Leu Ile Asn Cys Ser Lys Met Leu
1025 1030 1035 1040
Pro Ala Asn Ile Thr Gln Leu Asn Asn Ile Pro Pro Thr Gln Glu Ala

1045 1050 1055

Tyr Tyr Asp Pro Asn Leu Pro Pro Val Thr Lys Ser Leu Val Thr Asn
1060 1065 1070
Cys Lys Pro Val Thr Asp Lys Ile His Lys Ala Tyr Lys Asp Lys Asn
1075 1080 1085
Lys Tyr Arg Phe Glu Ile Met Gly Glu Glu Glu Ile Ala Phe Lys Met
1090 1095 1100
Ile Arg Thr Asn Val Ser His Val Val Gly Gln Leu Asp Asp Ile Arg

1105 1110 1115 1120

Lys Asn Pro Arg Lys Phe Val Cys Leu Asn Asp Asn Ile Asp His Asn
1125 1130 1135
His Lys Asp Ala Arg Thr Val Lys Ala Val Leu Arg Asp Phe Tyr Glu
1140 1145 1150
Ser Met Phe Pro Ile Pro Ser Gln Phe Glu Leu Pro Arg Glu Tyr Arg
1155 1160 1165
Asn Arg Phe Leu His Met His Glu Leu GIn Glu Trp Arg Ala Tyr Arg

1170 1175 1180

Asp Lys Leu Lys Phe Trp Thr His Cys Val Leu Ala Thr Leu Ile Ile
1185 1190 1195 1200
Phe Thr Ile Phe Ser Phe Phe Ala Glu GIn Ile Ile Ala Leu Lys Arg

1205 1210 1215
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Lys Ile Phe Pro Arg Arg Arg Ile His Lys Glu Ala Ser Pro Asp Arg
1220 1225 1230
Ile Arg Val

1235
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