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Eg, ¥ PPAL AW cDNAC] HAd A5 wrkel] Whid £F Eddl 39 lan I eEte]n Ao
AF€ PPAL §FINAE IFste AxF ZeyrIeeEel =g FHEE PPAL R U d e 238}
e A% oY e g ofs 2 EC #g glojt

N7 AR 291%A S A8E (ALS), AW P vl PB), WAy 2
A =2k S (PLS), FAF T2 vkl e @y 2953 (M) A 5o drt,
158

fo
do
Hy
-
=
=

W2 PPAL §REHMAS FaEoR ke A 28 O s S AT E 24 E

] Zdell Tat-PPA1 && ¥EE 53k 3 =AIS Zoltk. 3§44 Tat &8 31™:= Ndel
Xhol 9]0 F=Z38klar, Abgh PPAL cDNAE pET-15b9] Xhol @ BamHI ¢jol Z=43}ith. (A)E PPAL
Tat-PPAl §tebaide] @ #HE 58k A& =R Zolth. Tat-PPAL §ehade o4l 7)e] 3| =Ed
715 EFerh. (B IPIGE H7bste] 72 v dS s vhs GAE PPAL B Tat-PPA1 ST AS 15%
SDS-PAGES o]-&-ste] Alstal & 7] Fe|s| e AR ad SRTFI dajolnt.

T 2a WA = 2dv NSC34 MEZS] Tat-PPAl TN F3E Uepitt. & 2a% Tat-PPAl 3T
(0.5~3uM) 2 PPAL €A (0.5~3ul)S 1AIZ &<k vk wixlel AHelstar, = 2bi Tat-PPAL e 9d 2
PPA1T @S 15~60% B¢t viFuixlol Hglste] 92w EFyor B3 Axlo|t}, © 2cE Tat-PPAl &%
ohal A o] A ¥ BEyxs 234 8% dugdoz 7A g e A %= 2d% Tat-PPA1 ek e] NSC34 Al
A B4 Aot Tat-PPAL 3w d BulDE 32 =98 & AXE 1-60 A7 &<t widsta

)

)

—

= 3c AE W BENAT FES DF-DA G AT Aifelrt,
I 3dE TUNEL Mo & DNA ©33 S =43 4dito|t}.
g S A1) Yk FAE

ofgfol A= ARl HAdE & TS

el 7l et FAHEH= Aol opdS o] Hh= 7
) J
g

L
%o

2
re
e
o
1o

&85k, PEP-1 HElol=, SelTotay) (b2 7]zl Al)
o) tge vl 5% =W PPALS] N-E EE -EE F § 3 ool AFAN FHUNAL fol3)
A BT & A, olet 22 FHEWA hel ke AolE Y& F Jdoy AN E4& HErdS &olgt
A e 4 sl

A5

NiTUERRARL A%Ez $HZRSE Qagendld FulskAn, P10 AW A20bE9 9 (Anershan,
Brauncschweig, Germany)ZE Fulalth. vl9-2 5 7HQl NSC34 AE= =M E5AF A H(KCLF) ol A A&
ko). DCF-DA(2',7'-Dichlorofluorescein diacetate)$} Bel-2, Bax, B-¢%, P-p53, pb53, ZH=H o= 3, 7
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2¥o]= 9, pp38, p38, p-FErk, Erk, p-JNK ® JNK] «x} &A= Cell signaling Technology(Beverly, MA,

USA) ¢} Santa Cruz Biotechnology(Santa Cruz, CA, USA)olA F+43tit}. ojyte]l BE Ajeke E AES o]
£33t

Tat-PPA1 §3edize] g 9 A

PPAl @i 9 T & 217F PPAL A A2 cDNASF A 2709 Zilo)
HE ol &ste] FHEL AHWEoR FEZAIZTE. A2 Zeto]m= 5'-CTCGAGGGCAACGOGCAG-3" ©] aL, Xholo]eh=
A7 ZEA ZAEREA7E 5 o] &3}, <tEl A Zglolw= 5' ~GGATCCTCAGGAATCTTCGGACTC-3" OW, BamHI ©]
g Agtas FEF47 5 é—é°ﬂ A gtk T EA AHNES Fake] 92 ARES TA WEY d4sta
Xhol#} BamHI& o] &3}e] A& Fof g wlEfo] AA3s}e] Tat PPAI FHEWA S AZ3 Q. o9 nIA R
izl PPA1 ©HH AL Tat J“EMWP AoE WY E o] &ste] Axrt. AZXFE Tat-PPAl E8fEH|=F
el BL21E @A Zl & 0.5mM IPTG (isopropyl-B-D-thiogalactoside)® Tr.:_OFO% 18°Col A a}=ut
i FsklTh. wYe AEE 7] RS
FHERS AHS o] &3t AAY. dwd vE= EPJJEEE HHos 9384 %‘%ﬂ—?lg HFEELR ol %

stel 24T

NSC34 M X = Tat-PPAl §3FHlE =9

NSC34 Al*E+= 37T, 95% 371 2 5% €09l =71S& FA8F™, 10% eld> (FBS) 2 5 mM NalCO;, YA

(100gg/ml 2EZEnfolAl - 100U/ml #HYAH), 20 mM HEPES/NaOH (pH 7.4)= >33t DMEM (Dulbecco's
Modified Eagle's Medium)& o]&3te] &3t 7oA wjgslsict.

Tat-PPA1l §3eteld 3 ozt PPAL @ o] Al Ul =Sl digh AIzF o4 9 5% &S
AEE 60mm FelA AIZH(15~601) 2 7ZF wEe] R gk (0.5~3uM)S gElste] AHels
EDTA(Gibco) & A|3tal PBSE o]&3ste] MAHE thg A Y2 T §Fids He=y
sta, =" Exow EA3IITt.

P
i

EF 245 Y A B4 e @S 124 SDS ZE oA Holrlol= Az F2]3
M2AS olERZMERZ A U (nitrocellulose membrane; Amersham, UK) o2 A 7]o]FA)Zch. =& TBS-T <
= of

oA
J=s)

Zol (25 mM Tris-HCl, 140 mM NaCl, 0.1% Tween 20, pH 7.5)C.2 E2T 3R}, e A z2GA A B3} +=
| FAE AFEStY A" BEE B4t AEe A SEAE At 3 BPAE o] g3t AxA}

(Amersham, Franklin Lakes, NJ,USA)9] A AJol| wie} €k &} c).

(

1 ofy

224 AvA 93

NSC34 A1 O] Tat-PPAL &3retwidst PPAL ©eid& @xsly] fs) AEE %E] AWE el Al=sta
Tat-PPAl §-3 ¢l =3} PPAl whal & BUM o2 A7 B9k HEsedrt. AEES PBSE F A A FEs ue A
LA 5EZE 4% FHEtEEdHslo)lmg TASIYTE. NSC34 AZE AL A 40 % 3% €83 dEwI 0.1%

Triton X-100¢] &% PBS (PBS-BT)ZE 40%7F E27)sl1, PBSBTE M 3stgth. dx} &4 (His-probe, Santa
Cruz Biotechnology): 1:10000 H]& 2 3|X3}aL, o]z} 34 (Alexa fluor 488, Invitrogen): 1:15000 H] &=
M3 T o FE oA HdoF 1A Hot HH"J%}%‘E}. A E3-E DAPI (4',6-diamidino—2-phenylindole 1
mg/ml; Roche, Mannheim, Germnay)= 3+-3F @At A= NSC34 Alx= Fv-300 33 F3dvA
(Olympus, Tokyo, Japan) &follx #2&}%ch.

AX BEE 4



[0066]

[0068]

[0069]

[0071]

[0072]

[0074]

[0075]

[0077]

[0078]

[0080]

[0081]

[0082]
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Azl 2 A3k NSC34 AlES] AE8S MIT {3-(4,5-dimethylthiazol -2-yl1)-2,5-dipheyltetrazolium
bromide} & ©]-&38fc] H|MEMHoZ QI35 TE. Ao 0.5~3uMe] Tat-PPAl S AS MAsAY &
AgshA ki, AFEZS 100uMe] Farslgil 147 B9 mEsto] A EAIES FE8kIh. ELISA vlola 2%
do]E #%7] (Labsystems Multiskan MCC/340)= 570nm°ﬂ A FFEE FAHSEY. AE AEEES FAHY gz
ol digh WEg2 eIt

AX W SAMNEFE FF SA

DCF-DA (2',7'-dichlorodihydrofluorescein diacetate)Z O]%ﬂoﬂ AE W G FE FES SHE
DCF-DAx XA EAaFo 28] AlXE oA DFE AEkxo] 32 23kt NSC34 Al ¥Eol| Tat-PPAL %?ﬂ"%@@g
Agetle wek AdsA BF%s wWo dERLET FES Hlﬂﬁﬁ BQITh, Tat-PPAL et AL 3Nz 1417
Tot APsdar Foll HabkstrEas 700 uMe] FEE 308 S¢ Askdth. 2Ea PRBSE F ¥ o] 5 DCF-
DAZ 20uMe =& 30% AHzsgct. dF 7*111__ luoroskan ELISA plate reader (Labsystems, Helsinki,
Finland)E ©]-838}4 485m 17|34 (exitation), 538mm =34 (emission)S FA ST

TUNEL #4]

01'

vy
A
(o

NSC34 A3fol Tat-PPAl ST dS HEsHA] &2 T3 3uMe a2 1A B¢ = T2 ufeFkNo] Ak
st (100pM)E 7heke]  1AIRE sob Aok, AEAbES 54871 98 TUNEL  (Terminal
deoxynucleotidyl transferase-mediated biotinylated dUTP nick end labeling staining) 7]H-& A3ZAME &
A ZIE (Roche Applied Science)& AF&3te] Fasksitt. d4&Am 4 (Nikon eclipse 80i, Japan)< ©]&-3}4
AE FA .

o

23} 1: Tat-PPAl g3tctuldel HA 3 AX T3

252 3 FA Tat-PPAL F%E}—Eéa Azsl7] Y3l @A =45 =9l PID (Protein Transduction

Domain)®] 2%<! Tato] E3He Tat-wElst PPAL 448 AXFHATCE 19 ). digaels shodan
NiTelE"RAEA AmEz s amviEady AP P10 AW ARRtELIE o] 83
gAeH3aL, SDS-PAGESE |~ EF FAWS o]8dto] Tat-PPAL §3tdtwde] FAE 2E FAstH(= 1]

A, B).

A7 2: NSC34 M W= Tat-PPAl §F iz o] £3

Tat-PPAl § et d el Azt 2 sl 2 NSC34 Al W T3 45 543300
o2 A U T3t EyHor dojkon, PPAL © A Tyl dojuix|

A AnAE ol &3t DAPIR AEAE AX3taL, Tat-PPAl §FTNAS =4 FFoz HdAste]
A iz FAEE S FAsT(E 29 ). Tat-PPAL §3e o] NSC34 Al o <84S &els)
22l D).

A 3: JFAEY22 % AEYEE, ST A4 2 DNA TSt d$ Tat-PPA1 F3ichilde] A¥
Hogy

Aol Tat-PPAL §-gehm
gelsl7] & MIT 241S F33kelth. NSC34 Alzel] 100 uM #FAsriAs 9 sl

o
P T AE
G} oF 40%= PaSAG o), Tar-PPALE AAEF A% BE GEHoR AZPTEO] FAHATHCE 39 A,

BAS sedE dA4 § steis ASAEYAE FREINY. A AETHS
KR 3L
=

o

L SEEEaE AR W fESE BYHLES Ta-PPAL TN A0 EnHow oAs=A el
S-OHIG ¥4 BT ALgsto] AX W A3k Awg BASIoch. NSC3 A 1A2E 59 1
dol wEFHAL W, BpskEze] o) DA 8-0MdG NEAF SRR, el BAs

4 Lo H
:Oll:'
1o k4 p



[0083]

[0084]
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Ak el A 4238315, NSC34 Al
Zo] DNA w#slel] tis] Readst 9l

=

A% 5o AZHPY AT D B 4

A) BaIEH I %u I B)

I T7 term — PPAl — TAT — His - Tag — Lac O—T7 Prom |

Apf lacl

ori

TAT-PPA1 His—TAT—PPA1

PPA1 His—PPAl

_11_
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EH2a
=== == | PPA1
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&
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Er9ad
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1200 -

100.0

3
=

400 -

Cell viability ¢ % of control)
S
>

200 -

00

control

H202

05 uM

1uM 2uM

+H:0:
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Mcontod-PPA
ETAT-PRAT
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Control

Fluorescent intensity
(fold of control intensity)
[ ]

o

[

—

-
oo

o
=

(=]
na

“

H.0 PPAT TAT-PPAT
+ H.0;
control H:0z PPA1 TAT-PPA1
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5

=

=

H

e
[=)

TAT-PPA

*
¥

+ H:O

FPAT

H.0,

= e} e} = o ™ = =
{Aususjul jo1uOD Jo ploy)
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DAP|

TUNEL

Merge

Control H,04 PPAT TAT-PRAY

*dk

control Hz0z PPAT TAT-PPAT

Fluorescent intensity
{fold of control intensity)
= ") I L P on

EEE

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

<213>

Industry Academic Cooperation Foundation, Hallym University
A pharmaceutical composition containing cell-transducing
Inorganic Pyrophosphatase 1 fusion protein for preventing or
treating motor neuronal disorder

Hal lymU-SYCHOI-PPA-NSC34

2

KoPatentIn 3.0

1

298

PRT

Artificial Sequence

<220><223> Tat-PPA1 fusion protein

_17_
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<400> 1

Arg Lys Lys

Glu Arg Ala
Glu Lys
Asp Lys Asp

50
Ala Lys Met

65

Asp Val Lys

Lys Gly Tyr

Pro Gly His

115

Ile Asp Val
130

Ile Gly Val

145

Thr Asp Trp

Asn Tyr Asn

Glu Ala Thr
195

Pro Glu Asn

210

Ala Ile Asp

225

Arg Arg Gln Arg Arg Arg Met

5

Ala Pro Phe

Val

Lys

100

Asn

Cys

Lys

Lys

Asp

180

Val

Glu

Ile

Tyr

Phe

Gly
85

Trp

Asp

Val

Val

165

Asp

Phe

Ile

His

70

Lys

Asn

Lys

Leu

150

Asn

Trp

Lys

230

Ser

Ser

Met

55

Thr

Leu

Tyr

His

Asp

Phe

Phe

215

Ser

10
Leu Glu Tyr
25
Pro Phe His
40

Val Val

Lys Asp Pro

Arg Tyr Val

90

Gly Ala

105

Thr Gly Cys
120

Ser Lys Val

Ile Leu Ala

Ile Asn Val
170
Val Lys Arg
185
Arg Arg Tyr
200

Asn Ala Glu

Thr His Asp

Ser

Arg

Asp

Val

Leu

75

Pro

Cys

Cys

Met

155

Asp

Leu

Lys

Phe

His

235

Gly Phe

Val
30
Ile Pro

45

Ser Thr

15

Phe Leu Lys

Ile Tyr

Pro Arg Trp Ser

60

Asn Pro

Ile Lys

Asn Leu Phe Pro

Gln Thr

110

95

Trp Glu

Gly Asp Asn Asp

125

Ala Arg Gly Glu

Asn

Asn

80

Tyr

Asp

Pro

Ile Asp Glu Gly Glu

Asp Pro Asp Ala

Lys
190

Val
205

Lys

220

Trp Lys

_18_

175

160

Pro Gly Tyr Leu

Pro Asp Gly Lys

Asp Lys Asp Phe

Ala Leu Val

240
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Thr Lys Lys

Ser Glu Ser

Asp Ala Leu
275

Val Asp Lys

290
<210> 2
<211> 89

<212> DN

Thr Asn Gly Lys

245

Pro Phe Lys Cys

260

Pro Pro Pro Cys

280

Trp Phe His His Gln

7
A

295

<213> Artificial Sequence

<220><223>
<400> 2
aggaagaagce
cecttetece
tttcatgata
cgctggtcta

gatgtgaaaa

tggaactatg
ggetgttgtg
agaggtgaaa
accgactgga
atcaatgatg
aggtataagg

gataaggact

actaagaaaa
ttcaagtgtg

tctgectgea

250

265

Lys Asn

270

285

Gly Ile Ser Cys Met Asn Thr Thr Leu

255

Asp Pro Asp Ala Ala Arg Ala Ile Val

Glu Ser Ala Cys Thr Val Pro Thr Asp

polynucleotide coding Tat-PPAl fusion protein

ggagacagceg
tggagtaccg
ttccaattta
atgcaaaaat

aaggaaaact

gtgccatccce
gtgacaatga
taattggcgt
aagtcattgc
tcaaacggct
ttcctgatgg

ttgccattga

cgaatggaaa
atcctgatgc

cagtaccaac

acgaagaatg
agtcttcctc
tgcagataag
ggagattgct

tcgctatgtt

tcagacttgg
cccaattgat
gaaagttcta
cattaatgtg
gaaacctggc
aaaaccagaa

tattattaaa

aggaatcagt
tgccagagcc

agacgtggat

agcggcttca
aaaaatgaga
gatgtgtttc
acaaaggacc

gcgaatttgt

gaagacccag
gtgtgtgaaa
ggcatattgg
gatgatcctg
tacttagaag
aatgagtttg

agcactcatg

tgcatgaata

attgtggatg

aagtggttcc

gcaccgagga
aaggacaata
acatggtagt
ctttaaaccc

tccecgtataa

ggcacaatga
ttggaagcaa
ctatgattga
atgcagccaa
ctactgtgga
cgtttaatgc

accattggaa

caactttgtc
ctttaccacc

atcaccagaa

_19_

gcgegeegeg
tatatctcca
tgaagtacca
tattaaacaa

aggatatatc

taaacatact
ggtatgtgca
cgaaggggaa
ttataatgat
ctggtttaga
agaatttaaa

agcattagtg

tgagagcccce
accctgtgaa

aaactaa

60
120
180
240

300

360
420
480
540
600
660

720

780
840

897
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