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FUe B4 Artg wejFu}.

4, MALDI-ToF &4
MALDI-ToF ¥4& %3lo], MHE 'l P PEGE 1A E T3}t

Digestion ol Di-PEG3} A H ¥l P} PEGE} M B 2~®l2~ P &350 MALDI-ToF 4] A3E = 49 YERNS]

1::01'

T 49 A= B2 E Di-PEGE} A B 2ElX Poln | & 49] BE PEGEF A B 2BlA P EIES HoFEU)

= 49] AdlA el E wkel o] 20,000 <A 2] peak: Dipegylated SPE, 10,000 &3¢ peake +2 charge
7} ¥ dipegylated SPE (m/zol A z7} 2)Boj&t), ak, = 49 BojlA Q5= wie}l o], PEGE} AMBAEA
P &2 7% Mono-PEG3} SP (11,386 peak), Di-PEG3} SP (22,582 peak), unpurified free PEG (10,505)°]
E3kEo] 3= Aol FRIHUL.

HN

4}7] DI-PEG3} SP ¥ PEGE} B A®lXA PEFE-LS Digestion ol &3] PEG3 X7} golw ek, A8 8 M
Urea ©F 1: 19 ¥]&(Z 100 uD)® &E3t¥ 9, 200 ul9) 1 % ¢=UF vlol7tR ol E &uj7t H sk, o7
o 10 ug Efalo] H7E 1, CaCl,e HA7bate] 5 mM CaCl, £o] AZHATE. A7) Lo 37 TollA 3.5 A
7HEQE Whgo] S E AT, Digestion 91Xe A$-, WF W ()-R/PK/PQIFFGLN-(C) 2 dlol sidahs, PEG3H
MB2E2 Po] A9 dE 3 8h7] (N)-RPKPQQFFGLM-(C) $1A]oll A o] Fold A om o ¥l e, Digestionel
wE peptide ©AL d7] ¥ 13 2},

&
&

HEto|E ChH EAHE (Da)
N-RPKPQQFFGLM-C 1347.63
N-R 174.2
N-RPK 399.4
PK 24331
PKPQQFFGLM-C 119244
PQQFFGLM-C 967.15

A A A9=2 = 5 YH = 70 YeRA.
= Di-PEGE AB.~¥l~ P B4 A3E JelY, Digestiono] wEbA 10489 peak( AMW : 11,735-10,489 =
1,246)¢] A2 EJAHAT}E. ©]& Digestion AF9 A 2po]E T3l PEGHN-R/PKPQQFFGLM-CZ Wzl Zlol 2t
B 4 9o N-terminus”} pegylation®& HoFEr},
6 9A] Di-PEGS} MBE2~®2 P 4] AdE YeRW, 1192 peak(PKPQQFFGLM-C, 1192.44)7} &R1%=] %
=, PKQAFFGLM-C Zoll PEGe] Eo19l7] Wi (thA] @al™ PEGO] ‘oA M7 S7Fgl7] wi&)olw, oo w
, G YoM 2] PEGEH7T o] FoH &S HolF ),
;71 =5 8 69 AdE Fel], gl uhE 38 4] Di-PEG3} M EAEA PO] PEGE H1A7F 9l
Sk,
72 PEGS} AMBEAEA E3HES A A3E UEhlH, PKQQFFGLM—C TEo] MW(AMW : 11386-10452 = 934)
Hojzl Aoz Hol N-RPKZEo| PEGS}/F o] Folx &S &siglet. &, 384 2 =& 39 mono-PEGE} AJB.2~
2 P 2 3384 49] Di-PEGS} A B A~E12 Pr} EQ1E QT

<AAd 2> A A YoA AE2¥EA P9} PGS A E2€A P Hizly] B4

o]

U

£

rmi k

R&D Biosystems AFe] B AE1A P A2k B22 parameter ELISA kitE o]&a] A7 3 Wore HHEAE~
P¢} Eo)® Di-PEGE MBE. 2B~ Pel w2 B89},

o Aas = o YERRITE. = 8ol UrERdl npek o], MHEAEXA Pi= 37 Tof QIZF @A wiellA 10~20+ <F
of AR EaEo] AlAE 3 sl W, PEGSE A BE®E2 PE PEGY &R s el T
of Wigt7|7} AAl SrrESler, olol wel 37C o] A oA 48AZHA HR FEiE fAStL Sl
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7] AaRAE, 29 @yl whE PEGSE MH ' PF Al e WISEske] AAl diell A =L M-S Tt
3

<AA ] 3> H|FeA A HE B9 PEGE AN E2EA P ai) FQl

1. HZ=A A I T8 29 Ax

a4 8d Tu Y Az T BAEE = 99 YEhASI.

vl$-2 (ICR, male, 5w)& w3 3, & F-290o °E AAS L 70% &3 HEIDS o] &3le] F=&FE
38 A=tk 1 & 9% el giER ot w2 Au)slal gEE W (femoral artery)S w=EAIZAT}
6-0 prolene A ALE o]&3te] EE™S proximal, distal & F&& 23 F2 H, HA F9 Alold
femoral artery% microforcep ¥+= fine-point tweezersZ ©]&3) A|AsIAct. d/E IFZ 6-0 prolene &
ShAlE B3tsl & saline, ABEZAHZ2A P(SP), TF PEGSF ABE2~H~A P &35 (Di-PEG-SP, mono-PEG-SP &3¢
=2, F, g8k 2 A 49 g3=)S 270 5 33 4™ FANE R 5 nmole per mouse kg)3FAT.

TF, 4Fe) A% R Ba A9 A%E EAsar

2. FAE ENHS 53 PEG3 ME2"X Po] a3 9l

MBI POl EYVIAE o] 31 Ago] PEGE M B2~ P S A, o A ® FES HoleA gl
fste] FAHAE EAYES B APeEY F dIATFAE F FULS7IHMEWMSO) < E B9 A M E(EPC) 9
HE S AT, Ado] 5% X884 s w929 A8s AFHT =, JF 70 dAEHE o] &3k
AYTZ AAsL dAF AES B3k, 1 % bovine serum albummol X35 PRS &=l A FE
AR, AA Gl AE F FHFAS7IAEZUSO S vlE&E AN 98 SHFE7]MEWMSC) =7, 33-CD-

29 (Miltenyi Biotec Inc.; Cat #130-096-309, 1:10), ¥-CD-105 (Miltenyi Biotec Inc.; Cat #130-092-930,
1:10)¢F A2 7IAMEMSO) M = HE = A ¢k F-CD-45 (Miltenyi Biotec Inc.; Cat #130-091-610, 1:10)
FAE Agst] FUNFE7IAZNSOE AR, AW HAFAE(EPC) S H&S A7 A& Fdu
9 AT HEEPC) WA, ¥-CD-31 (Miltenyi Biotec Inc.; Cat #130-097-422, 1:10), ¥-CD-309 (Miltenyi
Biotec Inc.; Cat #130-096-405, 1:10), % 3-CD-133 (BioLegend Inc.; Cat #141204) SAE A zlste] ddu
I ATHEEPO)S TAEATY. BAE AE FZ FACS Calibur (BD Bioscience)E ©o]&3lo] Z=A3la

CELLQuest software (Becton Dickinson)Z o|-&3}o] EA13}%it}.

a1 ARE T 100] VeI

H 3wy oA 318 A3 vl ] ABE2E2 P(SP)E FYS F 143t 5 FFE7IAZUSC) ¢ 3]
I A FAEEPO S F7F F7hakAdaL, PEGﬁ} AB2E2 PPEG-SP) %) Aol MB2 8~ ps} 2 Ass 1
Atk A, o] 22 A B 2'x Po tgh antagonist A 2] (Ant+SP)ell oJ&l FHAEEIT

%, PEGSte] 2Jgt ME 2 Pol S F8 BHY HgAel TUIEN L a1 A SHAA MEAEs Po)
5% o o] YERE Aol FAFAUL. ol A aHE I uy & u, B e wE PEGI}
BB P7E B A PoF tiu]Eke] -3 <A U] oA A4S Y S LS FaxA=Y

3. HlB x4 8A S A& vhe-2 RAGA S A AEE 4

A ot sE A vhes Bl A shA] AEES £4ste] 2 A9E = 11e YEY. A 8E T
B ey A E vk RE(PBS )0l 40% g ohA deES Holw AR Ao EE vhg-2o
A odojup= At g, MBEARA P PEGSE MEARIA PE FARRE A8 teolAd velrp &S Y,
A= AER {FAES IAFAT. 53], PEGSE AB2®lx P AH5T9 F9E= A7 =
Fo] Az AAES Bol, qEAREA P ARTEY A A5 5t dsol SQ1E AT
2 Pe] SXdE w72 Qe Al bgAgdo]l o] HEA”RA PRY ¥ 1S AR &

4. HFeA A 8 F3 vl BdOAY EF N5 AT
Doppler analysis& &3l 457t9] d/FF ¥stE #2390},

FARo R FAFHIRD AF HNEE xFE] 2, 7, 14, 21, L 28dd 2+ HAYEELS nlFHsle] High
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i

resolution laser doppler imager (&*: Moor Instruments)E ©o|&3] FFZFe W3l AxE FAHSS .
o HES FEe A IS FIs A Fe FF SHAE FAlA SA3I] 1 HES 3HE FRFLE
A=

I A= = 120 YJeERAer. iz (PBS Z1F % antagonist + MEAEA P I28)9 A o
E7F uj e v S gy, PEGSE B 2B~ P R AH2AH2 P AR IFAAY R/
A e AL gRlsiglon, 53] PEGSH AB2®lx Pl A9 38 Ad 3 A5 oule] 60% o3 ER/7T
I EEE AL @R1ste], PEGSE A B 2w Pol SxXE wbv|R2 8] AU b do] dtE o] AHAEA

o o waA dRFS IH5AN RS AU

5. HIZxA A d A& vhe2 RddA e A3 4 24 g

HFwd oA 8d g A4 45 3 P EAS B 3o AAY I8 25 24S AT, 24
s BEAS Y Xz 47 F I H99o <FES A5 hematoxylin & eosin (H&E) A3} Masson's

trichrome &M< $33}c}.

i

0O

=z

»
ok

HE |AE 918+, =24E 4 pm FAZ dgd A4S £ xyleneolA FJHdS AASGY. 1 & d3es
%3] hydration A% T}. Hematoxyline (Weigert, sigma)e 5% &<t A3 F eosin YE 187 A3},
AAE EEo|=E 95% LA 13 Y4 3 FH dehydrations AX wl®SITE

Masson's trichrome @S $15te], detd AHd"E AWMES xylene¥ Yol Adeparaffination, hydration,
7

washing. Bouin soln< AZe| X &slal 56 ColA, 1 A|ZHser FAT). o3} 72 washing (=@ o] §lo]
A wj7}A])8 5. Weigert iron hematoxylinZ AF2o|A 1087F A3t t. thA] o]x5F4% washing 10%
S 283 & Biebrich Scarlet-acid fuchsin solng A=olA 1087 Adsct. o)z ZFFE A

washingg 10&7F 23] % 5% phosphotungstic acidE 10E%F g8l tt. 222, aniline blueE 5 ¥7+
A8t TE. A o]t {4 E washingS 1087 Tad 3 1% acetic acidE 3E7F Agsta thA] A 94
GAE ARG, v Ho g 4725 A F dehydration & mountingS 4=33FSI ).

58 24 W 2F A AnE 1T & e BE 8L Fol T (PBS w3 antagonist + AHAEA
P Fa)olM = o5 =49 A FHSlsiA dojutar slgol dEFE AT, olek= 2] PEGS MHARIA P
Azl M= FH] AL 7P A Aasiglen, 524 JEHVE AY tEdE =AM e v
e Felsksit.

T, & A £ Masson's trichrome @& %?‘ﬂ] Z4] lH A3t @E% gl

HGE 1 4ol A o] Al pRrlx
mol, PHGS ABAEA P Rl wgel A9 HBAUA P Ggur GenA FE 4G ARE nolFelo
o o) PGS MM AE2 Po GabEl A S-S WolF

w3, BA 8 (capillary) FA(CD3LI ME @ (arteriole) 92 (smooth muscle alpha—actin; SMA)9] co-
stainings F3 8 <5 HF o ZHE GAct 23, X EL(PBS 1F 2 antagonist + AHAEHA P
)3 thH]Ete], A BAEA P(SP) O PEGEF M HAEIA P (PEG-SP) X BwolA AT =713 dd A4S
gl = Ak, 53], PEGSt ME2~H 2 PE Fogh TFelA 259 A 7 =4 Zz‘io}oﬂc’“ﬁ A3
Awrt g o St Furl A vhElSS 24 Fue v=dk Aol ERIHAT. =, (D31 %
SMA M-S Fagh Aol ERlx+= vkel o], PEG-SP Aol wat di A axrt A5 %OFQQO] <
A= AT

<AAd 4> FeA A Jd 2D A9 PEGE HE2¥EA P a3 F<l
1. x4 3lA 38 nde A=

=4 sk E RS Alxshr] 91ske], Streptozotocin (Slgma)e 23 54 F
mouse) O 2HM | FxE FE5AT}. Streptozotocin FAF 25 F I 1S E
HAvkS Adste] A A Y A3 wpg2 BE Azt ARgskglt).
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7] wk-2= (ICR, male, 5wW)& vl 5, & F90°] & AAS L 70% ety HEfD S o] &38lo] T4
£ 3% sk, 1 5, A% v giEF AF 9FEE dlsta dE S (femoral artery) s =EA
Zt. 6-0 prolene B 3AFE o] &35l E T proximal, distal & F&2 23 %2 H, ‘jOJ Bl Alo] ¢
femoral arteryZ microforcep ¥ fine-point tweezersZ o] &3l A A3 F . A/lE HJHE 6-0 prolene
FALZ B33 & osaline, AH 2B P(SP), E=& Di-PEG3E A B8l P(Di-PEG-SP)E 2—7‘2} = 33 Au
A& 5 nmole per mouse kg)3HlTh. 1§, 45:7ke] 3)&E AES T A A3}E BT

uA HAE A8 v BadAe §X JEE B
o

g oA Fd Ae vk mdoA A AEES

o ox

N ofr

271 Ao 39 4.9 T WAow, A Az
Asle] 2 AnE & 140 YERRAT

% 140 vheb st gol, A
S At JAEe 8o
A7

e

AHE vhgzol A SE 3 ]
o walolq A4 A FHE KA, PEGE AHAEA pel AR Fiol HHAEA pe amo}oq axs
FER DL

3. B=A A 3E A& vl RdAe dF T A= <A
A7) Ao 39 4.9 LI WAoo HF ANE AEE sty 1 A¥E = 15 2 T 169 YERRSITE.

38 wh9solA Held AnE vehdrh. 89 A%, PEGE AHsEs P
=

L ¥ = uhksh o], PEGE A B2
pel @ b And Aol gsh. F, AHzE pel

Pegylationel 93t Sth¥ x5 a3E F2lstsit).

4. B4 stA 38 A& vhex BoA e =AY 4 24 &<

A Al 39] 5949 o] hematoxylin & eosin (H&E) 943} Masson's trichrome A& T3 =2std i
A s, 1 A9E = 174 YERIAY.
A7 ATERFE, PEGE AE2~®E2~ P F7HE AlEE O 9/EE A U oA S B, AlYA o
Fo AR E5S M £ 9SS s
=3
ZEH]
5 B N T Y
me o ° { o o
% g & ek
PEG(10K)-succinimidyl succinate ™ i o
’ " Substance P
g A
o &0 " o
.‘ § s i .-.
- g ) i
" Di-PEGylation E
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E82
(A) Before purification (B) After purification (once)
SP
[/ == Raw .. SP
] — Mix —— 10KPEG
monoPEG-SP | === OHDE DENDE
\ :(
diPEGsP | |
C SRR,
a 10 2‘D 3ID AID 50 Q 10 20 0 40 S0
Time (min) Time (min)
EH3
* PEG
Solvent

|

Substance P

Py T T T T —

4.0 35 3.0 25 20 1.5 1.0 .5 0.0 ppm

R=ys V]

(@) (b)

10505
- 11735 ) 11386 )
i 1403 Di-PEG10K SP E 1401 Mixed-PEG10K SP
- 22582
23186 \\k

EH5

3994
= 10489
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5

=

=

o

e
=)

X

A

N\

Day 5

2 Q& &

& fEF

< & 0
&

Day 5

p L L K

& & F

< S
LR

mv“
o
o
3 = g 8§ 3 3 g g s 8
i s s s s S S s S
— o poojg |esayduiayd ul poojg |esayduiayd u
£ £ INIWJO % NI SO %

a o -
o S

= = =4 = =3
poojg [esaydiayd ui pooig |esaydiiayd ul
NI O % ONIN 40 %

0

Intravenous administration
via tail vein injection
N
Day 3
AP
< e
&
Day 3
o £ & £
& X & 5
< &
LR

2 © o - o

0.

N
4 ’\
SP or PEG’-SP
Day 1
& 'ge::oi,é‘*
‘ Day 1

w + © o - =] el ™~ - s ¢
2 & © 5 & 9 & s s S

e 8 8 3 g 3

pooig |eiaydusyd ul poojg [e1ayduayd ut

\\, ONIN 10 % ONI J0 %

Mouse hindlimb ischemia model

Msc
(CD29*CD105*CD45")
EPC
(CD31*CD133*CD309%)

EWHI0
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1201
n=15 n=20 n=10 n=15

B3 Limb salvage
3 Limb necrosis
3 Limb loss

Physiological status (%)

Day 28

gl VWS

No treatment Ant + SP PEG-SP

3
fm
4
g
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&
«
@
2
a
@
I
o
o
w

£l < < A

C I o o o

3 o o o*
v ar +* S pedl 01 and *pel 03 v, SF group
#5001 and #:p<0.06 v, PEG-S group
-
=914

1204

n=10 n=9 n=10 n=12
1001 [ Limb loss

80 [ Limb necrosis
B8 Limb salvage

Physiological status (%)

Py %
s
Ss

Q 8%

Ant + SP
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NS4

e
=)

EHI5

Day 2 Day 7 Day 14 Day 21 Day 28

Day 0

=38

-©- PBS

o SP

-@- Antagonist+SP

(rewsoN/enuayosy)
oljey uoisnpad poojg
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PBS SP Ant + SP PEG-SP Normal limb

“p<0.01 vs.SP group
#p<0.01vs. PEG-SP group

= v #
. 8 . E
°
=
= 60
“u
% 40
e #
a 20
w .4
L]
.
66 ‘,9 QQ q’ﬂ 6‘“
Q & o o
o
v < *®
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