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=
o2
o
X
Hil
il
B
Ulo

sh2 Haste] Tat-PPAl §3ShilAS 7] 93 Ni© e 2izal Asz=

7) ES
FHEZS AU olgdtel AASGT. BNA FEE vASEE Yoz $UY VWL EEBAZ o) §

ﬂ
& d

HT22 A ¥ 2 Tat-PPAl &M a =9

vl sfmp AAAES HT22 MEE 37T, 95% 371 2 5% 0,9l 2AL X85, 10% ehsdd (FBS) & 5
mM NaHCO;, 344 (100xg/ml Z~EZEvle]Al 1000/ml #YA#), 20 mM HEPES/NaOH (pH 7.4)E F3al=
DMEM (Dulbecco's Modified Eagle's Medium)<S ©]&3}e] &3t ZHoA wjkstsict.

AEE 60mm YA AF(15~60F) 2 72+ o
EDTA(Gibco)E A g]sla PBSE o|&slo] AlF 3 th&
sta, gk BEFo =z EAEgict.

Tat-PPAl g3tz 2 o+ PPAL vz o] A Z
;é]
A

B BHS g8 AE B4 e ddS 12% SIS EelolAHolmlol= Az Hgdk oS, Ao =
Guld S YolERMER 2 9 (nitrocellulose membrane; Amersham, UK) o2 A7)0l Al Z T, 2 TBS-T ¢
% (25 mM Tris-HCl, 140 mM NaCl, 0.1% Tween 20, pl 7.5)0.2 B2733tt. w2 AxgAols A=
Azt FAE ARt AaEl BF EASIGIT. A A A At st dFAE ol &ste AlxA
(Amersham, Franklin Lakes, NJ,USA)2] X Alo| wia} &-x|3}it}.
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HT22 Al W] Tat-PPAL §3e-¥d 3} PPAL Telds ©A87] flal] AxE o] 7AWEd ol A=3haL Tat-
PPAL §3tebal s} PPAL @l 3uN R 1A B9 Aatglth. AEE PBSE F W AHF thg Ao
A 587} 4% delESddse| =R ﬂxgz%}aﬂ 122 AEE Aol 40% 7+ 3% S8 4RW 0.1% Triton

X-1000] &% PBS (PBS-BT)ZE 40%-7r 5273}, PBSBTZ A& atiqttk. 4xt A (His-probe, Santa Cruz
Biotechnology)¥ 1:10000 B]&2 3|48} ] 3 (Alexa fluor 488, Invitrogen)¥ 1:15000 H]- &= 34
3 T oJFE oA AHAeo7 1A Fob wjdEAr. AMEMHNES DAPI (4',6-diamidino-2-phenylindole 1 mg
/ml; Roche, Mannheim, Germnay)® 3+3F QA3IGITE. dAE HI22 AlXE Fv-300 3% ¥3dvA

(Olympus, Tokyo, Japan) &fol|x] #2&}%ch.

AX AEE 4

HAarsbeEaz A 8ldk HT22 AlEe] AE8S MIT {3-(4,5-dimethylthiazol -2-yl1)-2,5-dipheyltetrazolium
bromide}& ©]-&3}e] H|AEAHO 2 51010}03‘:} Ao 0.5~3uMe] Tat-PPAl g 2S AAeAY T
i%a]z%}x] o5, AEE 100N Fikshadae] 1ARE FoF wFEte] AEAPES F skt ELISA H}Olli“
go]E #E&7] (Labsystems Multiskan MCC/340) = 570nm°ﬂ A FFLE =AsI9Tk. ME AE A8 gz
o] EH?Z]' W& =2 R ST

AX W BAMNEF a7 SA

DCF-DA (2',7'-dichlorodihydrofluorescein diacetate)E o]&3to] AE ] FAHANLAF FF& =AY},
DCF-DAx EAAtAEo] o8] AE oA DFE A3t o] 3-8 whslt}. HT22 M Eo| Tat-PPAl §daS

-

A3ls el HlatA Fsks We] EHMAET FES vlws)] Bdrh. Tat-PPAL S ELS 3ul=E 1A%
o A3 oL Fo| FAEFAE 700 uMe] FEE 30 E<F AEEed. 18lal PBSE F \H A ojFEar DCF-
DAZ 20uMe =2 308 Agstgtt. 334 =+ Fluoroskan ELISA plate reader (Labsystems, Helsinki,
Finland)E ©]-838}4 485m 17|94 (exitation), 538mm =34 (emission)S FASFATH.

TUNEL #4]

HT22 M 3ol Tat-PPAL §dtdS AEshA] &2 3 3ule] == 1/\]71} Sob AEd o] ko] ik
sl (100pM)E 7kske]  1AE Beb Ao, Ax } 43871 918l TUNEL  (Terminal
deoxynucleotidyl transferase-mediated biotinylated dUTP nick end labeling staining) 7|H<S AEANE @&
A ZIE (Roche Applied Science)& AF&3te] Fastsitt. d4&dm 4 (Nikon eclipse 80i, Japan)< ©]&-3}4
As B4,

ro

A3} 1: Tat-PPA1 §89d Ao AA 4 AX £34

B dgase IEA Tat-PPAL 3o AS Axsl7] Yo vz 44 Ed¢l PID (Protein Transduction
Domain)®] %<l Tato] ¥ Tat-#MEI9} PPAL FAAZ A2FAIAT(E 1a). ATl o aAAA N
ol El 2424 MatRz= 3 A=2wiEads] Ay Ph-10 A AZRnEIHIE o gste] Al
SDS-PAGES} fl~¥ B3 HE2AHS o]83}o] Tat-PPAL §vt o] AAE AL &2l (= 1a, 1b).

AT 2: HI22 A ¥ Y= Tat-PPAl §3ctulde] T3}

Tat-PPAL $HEUAY A7 9 SR N2 A% U B3 4EE Stk 7 A% A 2 58 R
oz AE U $3} &RAeR Qojon], ppAl BulAe T3k dojun WATHCE 2a, 2b). EF, FEA
sfo] DAPIZ AEE @Asha, Tat-PPAL SHEMAL %4 FPoz Gaste] GaHoZ AX

dvdE o4&

[¢]
We T35 = As SIS (% 2¢). Tat-PPAL 3ol HI22 Al W P& SIsiv (= 2d).
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23 3: ABAEYEE Qg AFIASE, DHNASF A 2 DNA Gt o3t Tat-PPAI §3dMde] AX

HogY

AZel Tat-PPAL §FHNEE s AT F PAsraR ASAEGaE fFRadt. AE AEsES
gtelslz] faf MIT 415 383k ck. HI22 Al 100 uM e As 3 A gsis 4
7} oF 40%2 FAAadHi o), Tat-PPALE XA 23 49 s% JEHZ AEAES] F7EIITHE 3a).

o
o,
i
o
=
Hd
4 u

T3 JAEeAE AP o frEE SANAFS Tat-PPAL S8 do] gz or AAet=x 25}y
A8l 8-0HdG HHF RS AFEste] Ax W A3 AS BAEA. 0122 AlE7F 142 52k 100 pMe] #Haks}
Foo =E2FHJS u, ksl 98] FASA 8-0HdG A&7t Frlstsith. 2Eu Btk 98 f e
B S ATE Tat-PPAL S Aol o9& 7Fasklth(E 3b, 3c).
Akl ~Eg 22 ld AT DNA ©ste digh Ftetede] B 7= DNA st H9lo Hojdoz &
= Y% PI8EE o]4% TUNEL A Wygo=z dolrofr). b A3y A3 AedA #3353, 0122 AXE
7} 1A13F St 100 uMe] Fatslg4o] w=EE S wl, Tat-PPAL g3 do] DNA @ sle] s »aaxs 9l
v A9E FRASITHE 3d)
wepa], 2 B Tat-PPA1L ST o] 2tsl ~Egaz Q% WY Fo AAEYPA A3 L ks Ag
of tiste] AEARA EHHOR F&E F Avh= M-S AT
=g
EH]
A) BamH | Xho | B)
S |
| T7tem— PPA1—TAT —His - Tag —Lac O—T7 Prom | (KDa)
75 -[@
60 -
45-
38 || —
25-
20-
15-
10-
Ap’ < M
TAT-PPA1 ¥ & o
& < Q

an

TAT-PPA1 His—TAT—PPA1

PPA1 His—PPA1
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HMPPAT BETAT-PPA1

. all

Control 3 (pM)
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Control

Alexa 488 DAPI Merge

PPA1

TAT-PPA1

EH2d
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|"—-—-—------I B-actin
C 1 3 6 12 24 36 48 60 (h)
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08

0.6

o =0 _ _ N s mim
& N\ % 6 X A

Relative density(/B-acitn)
I
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Control H.0, PPA1 TAT-PPA1

Fluorescent intensity
{(fold of control intensity)
b Ma (FN) =S on

(=

EEE

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

Industry Academic Cooperation Foundation, Hallym University
Pharmaceutical composition for treating cerebral ischemia
containing cell-transducing Inorganic Pyrophosphatase 1 fusion
protein

Hal lymU-SYCHOI-PPA-HT22

2

KoPatentIn 3.0

1

298

PRT
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<213> Artificial Sequence

<220><223> Tat-PPA1 fusion protein

<400> 1

Arg Lys Lys Arg Arg Gln Arg Arg Arg Met Ser Gly Phe Ser Thr Glu

1 5 10 15

Glu Arg Ala Ala Pro Phe Ser Leu Glu Tyr Arg Val Phe Leu Lys Asn
20 25 30
Glu Lys Gly Gln Tyr Ile Ser Pro Phe His Asp Ile Pro Ile Tyr Ala
35 40 45
Asp Lys Asp Val Phe His Met Val Val Glu Val Pro Arg Trp Ser Asn
50 55 60
Ala Lys Met Glu Ile Ala Thr Lys Asp Pro Leu Asn Pro Ile Lys Gln
65 70 75 80

Asp Val Lys Lys Gly Lys Leu Arg Tyr Val Ala Asn Leu Phe Pro Tyr

85 90 95
Lys Gly Tyr Ile Trp Asn Tyr Gly Ala Ile Pro Gln Thr Trp Glu Asp
100 105 110
Pro Gly His Asn Asp Lys His Thr Gly Cys Cys Gly Asp Asn Asp Pro
115 120 125
Ile Asp Val Cys Glu Ile Gly Ser Lys Val Cys Ala Arg Gly Glu Ile
130 135 140
Ile Gly Val Lys Val Leu Gly Ile Leu Ala Met Ile Asp Glu Gly Glu

145 150 155 160

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

210 215 220

_17_



Ala Ile Asp Ile Ile Lys Ser Thr His Asp His Trp Lys Ala Leu Val

225 230 235

240

Thr Lys Lys Thr Asn Gly Lys Gly Ile Ser Cys Met Asn Thr Thr Leu

245 250

255

Ser Glu Ser Pro Phe Lys Cys Asp Pro Asp Ala Ala Arg Ala Ile Val

260 265 270

Asp Ala Leu Pro Pro Pro Cys Glu Ser Ala Cys Thr Val Pro Thr Asp

275 280 285

Val Asp Lys Trp Phe His His Gln Lys Asn

290 295
<210> 2
211> 897
<212> DNA

<213> Artificial Sequence

<220><223> polynucleotide coding Tat-PPAl fusion protein

<400> 2

aggaagaagc ggagacagcg acgaagaatg ageggettca gcaccgagga
ccetteteee tggagtaccg agtcttcecctc aaaaatgaga aaggacaata
tttcatgata ttccaattta tgcagataag gatgtgtttc acatggtagt
cgctggtcta atgcaaaaat ggagattgct acaaaggacc ctttaaaccc

gatgtgaaaa aaggaaaact tcgctatgtt gcgaatttgt tcccgtataa

tggaactatg gtgccatccc tcagacttgg gaagacccag ggcacaatga
ggctgttgtg gtgacaatga cccaattgat gtgtgtgaaa ttggaagcaa
agaggtgaaa taattggcgt gaaagttcta ggcatattgg ctatgattga
accgactgga aagtcattgc cattaatgtg gatgatcctg atgcagccaa
atcaatgatg tcaaacggct gaaacctggc tacttagaag ctactgtgga
aggtataagg ttcctgatgg aaaaccagaa aatgagtttg cgtttaatgce

gataaggact ttgccattga tattattaaa agcactcatg accattggaa

actaagaaaa cgaatggaaa aggaatcagt tgcatgaata caactttgtc
ttcaagtgtg atcctgatgce tgccagagec attgtggatg ctttaccacc

tctgectgcea cagtaccaac agacgtggat aagtggttcc atcaccagaa

_18_

gecgegeegeg
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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