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wak, Ay A HAE=E usd T3 EAER 7 (high resolution transmission electron microscope,
HRTEM; HEM-2100F) .2 *Alakqivt. WA, $-ed O]'/‘ﬂEﬂO]E(uranyl acetate) 100 mg& 71E¥ T/ 5 ml
of &A713L(20 mg/me), WRHE7]E o] &3te] 108 T EFAI F 0.22 mm AUA] HEHZ 5%t o] F
vlo]g 7 FHo| $-2hd olAEo]E &9 500 pf 2 NaOH -£9(200 mM) 12.5 wZ #H7lsle] &3 g98 F=n|3}
th.  Formvar/carbon TEM grid $oll A7) AAld 1-2014 A8k FE= $A0S S & HE Fo|E 9]

o g &AE FFA7|AL, HEE &Ho] wp2Y] Ho| wg] FH|g f-od ofAElo]E B NaOH &3 &8
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o L ¥
=

AAe 20 ARl 2L, AAHFAY S 7= o= Ax H 54 24
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5 w/ote] YR AR idocaine) £EAE AL, GEAY FEAN ] AAA 1209 TUR
2o o/ E£F WES BT 50 ne/ml FEZ FHARAG AEAI-PEE EF §2 Aeo] 2443 F
o waste] AEANE FAT A7l ol EE NS ALEHUT.
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A7 Aol 2-100| A Az stel=2A] AR AFE ERlsy] et wulde] HME = AFS v 5olA
o7 Basl= EYA(trypsin), 7IERE A (chymotrypsin) 2 A BEEZ A (subtillisin)S ©]&3dte] Haj o3
& s,

200 uM &9 TBS(Tris-buffered saline) €EEMN(pH 7.5)S AxXI F o/B &3 HAEH= BLS {347
MEj= AL M(stock solution; 100 uM)S A ZFsFUTE. e = AZARNM 40 po D Zhzte] vz Rajgh
SN 10 wE vlolARE FHOIA TS ths AAA 47 1Y, 79 H 30Y T wvHEAI & &I ARE
BT, &4 WhSS 1% TFA(trifluoroacetic acid) &< 100 wE H7lste] FaA 7|, @uld gk
& A ¥ HE= AAFEA 40 wol 1% TFAE HEste] HE= S (R 2 o] &3t

HhSo] 283 & uA%S Ax Z=ulE 9 Agilent 2418 (3 AL o] &3] FAH=7) BaE AEE
&1k T
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]
S D
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A7) AAlel 2-1014 Az stol== A (22 20, 30 B 50 mg/ml w:)e] MR E(viscoelasticity)E =

433,

2

1=}

2

)
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10%7FA], Z+FE344=(angular frequency)s 1 rad/se| ZZo|A #23}T},
}

T 6Ax 2=EHR REdA ARl 2AEE oAl Fho] wE AGHAGHH EAREGE)S S
A ANE HAFE OYZE, 50 mg/m FES Jlol=RAL Alme BA4S Yeidle A%

modulus, G FA FEo EAS YelleE &4 ¥4 (loss modulus, G")2 ZFo]7F 30 mg/ml &% &
9] G'-G"Y zbolHT} F AHE It F2 FEY sfo|=RAe] ¢ 73 1A A LS He A4S ¢ F A

ok, mE, 50 mg/ml TR Stol=2AS M A (elastic limit) gko] 1%°]al, 30 mg/ml F L] vz Al
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02 4% @A @e e A% Fesn

ol=g Aol FEub A~ (frequency sweep)S 1% ZEH QA F34-Z 05-E 10 rad/s7HA WH3HA|

Nl

6B T 29 REoA I o] 2dH = stol=mAle o] mE ARG
v =R AT flelAE 50 2 30 mg/m¢ S AEA G'>G"21 A

EAERG 2
=1 4 = =
TES M A 4 5 A
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P
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A7) AN 2-104 A %3 dlolrR2Ael A 2 (in vitro) AXE =4 BAL 9slo] Cell counting kit-
8(CCK-8, Sigma-Aldrich, W|]=)Z o] &3},

WA 10 m/mg FEY ol =ERAS A Fste] 96-d Zdo|Eo I Ear, Aot EFE A EF(Neuroblastoma
cells)S) SY-SH5YZ 7+ 9% 2.0x10° FEz HFa%ch. dxre stol=za gl oY (laninin)S =83
Att. o= Haslelr] Y8 4 MEZe p=52 APl 37CoA Z4zF 5, 24 @ 48A17F Bt wjgE =
Az e T2EF g FIF=E FAHIS

Al AAAFAE Mz Ay dAE
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o = hs - o Y
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0.026 B34 =4 stolumAdy} 4wl YRNY =4 slol=rA-(y35 el
% o7& ZH AU FEMUE AE 0.2 mdl T3t v ZEdd £ AT A= mr Ay

d vk RE(dEs 55538 Al10-1597131%5) 9]ty uldel] AFqistar, 2 2w 7 (two-photon
microscopy; SPX-8, Leica Microsystems)S ©]-&3lo] mlAlolulM| >~ (Microglia, vFol|A2FE|ol) 2 AdnlAM
(Astrocyte, oF~ERAL)E)Sl &AS 20Y FoF w233,

50 mg/mb EE9 slol=2A

.
=
T

ot |z

-

_°,

% 9% /B EF WEE-03E TPeht AR 24 stol=RAg s A el AU F o9

Adndow A ANE welF Adolt).

£ 102 #2 A3 nelFE Aoz, stolEmgle] Sey il viAohuAE % JguAEe] Byl %
: £ AL @5 A AL U] QA 8 Folmzdol 44l AFolS

L

P g0
AN

= As ATk, = 10914 Ibal(ionized calcium-binding adapter molecule 1) W]Ajo}ulA|E
2 M Aola, GFAP(glial fibrillary acidic protein)S ZANAHEZE A3 Ao},

3-3. AR L AT solszA GE HU5Y 54 % 24

A7) AA e 2-104 AxF GE=TEe) eSS P33 slolm2 A mloja R FHo ©e 100 uMl FE

TBS &+5-8&M(pH 7.5)e &3AZl EFY, 7IREHY 9 AMREA 7}7hg wlo]A2 FH| H7tsigict. A
2ol Z}zF 104, 30%, 60+, 19, 79 % 30 Bk WAsta, whgo] FmEMA stol=RAS A|Qet AT ont

Ao}oq UV 233 A (Agilent, 8453)5 o]g3lo] #wvlelel &3 og%ﬂ 263 ol A FF =S =ATt.

=112 A W gl A ARt g2 ARSI 24 sto]l=2Ae] b BT ARlelt
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gl AN AP A B ogde] B owe] BAHQL 5404 Wolux ek Wglela WYy dew 7
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gElolor dhrh. B wge] wele ded Aol opd SelgTwglel vend glomn, a9k 53 Wl )
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EH1
R H [e] R H o]
| | ,
Alpha amino acid &N/ 5 N N N Biodegradable by proteases
IL (o} R l—li o R
R o R (o} R (e}
J\)L M Non-Biodegradable design with
Beta amino acid f\N/ Ci i . mimetic amide of protein chain
A} !
Alpha peptide
MW, ratio
(1) Ac — KVK EVF FVK EVF FVK EVY — NH, 2480 0%
(2) Ac — KVK EVF FVK EVF FVK EVY — NH, 2480-12=2468 56 %
(3) Ac — KVK EVF FVK EVF FVK EVY — NH, 2480-24 =2456 1.1%
(4) Ac — KVK EVF FVK EVFE FVK EVY — NH, 2480 -36 = 2444 16.7 %
(5) Ac — KVK EVF FVK EVFE FVK EVY — NH, 2480-48 =2432 222 %
(6) Ac — KVK EVF FVK EVFE FVK EVY — NH, 2480-60=2420 27.8 %
= Alpha amino acid
EH2
A B
140 -
120 4 20000 [M - K]
100 4
§ o] 'gwooo-
g &
E ] 'gmooo-
2 40 S
e £
= 20 5000 -
04
20 . . Y . . 0 - — : ]
10 20 30 40 50 1500 2000 2500 3000 3500
R.T (min) m/z
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Storage modulus (Pa)
Loss modulus (Pa)

Non coating

inin

Lam

Hydrogel

|G 2omg/mi
—0— G"20mg/ml --5-- G" 30mg/ml
—8— CV 20mg/ml  --&-- CV 30mg/ml

N

—-0--G'30mgml - G 50mg/ml
== G" 50mg/ml

& CV 50mg/ml

T T

0.1 1 10
Angular frequency (rad/s)

100

Storage modulus (Pa)

P eeasessssrsssessrsrsrstrsoseet

.
1054““"""'

3
2| —#— 20mg/mi
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----- - 50mg/ml
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10 min 30 min 60 min 1 day
P
<110> SKKU RESEARCH AND BUSINESS FOUNDATION
SNU R&DB FOUNDATION
GACHON UNIVERSITY RESEARCH AND BUSINESS FOUNDATION
OFFICE OF RESEARCH AFFAIRS UIF. YONSEI UNIVERSITY
SOGANG UNTVERSITY RESEARCH AND BUSINESS FOUNDATION
<120> Protein with Adaptable Biodegradability and Uses Thereof
<130> PN170107
<160> 1

<170> KoPatentIn 3.0

<210> 1
<211> 18
<212> PRT

<213> Artificial Sequence
<220><223> synthetic polypeptides

<400> 1

Lys Val Lys Glu Val Phe Phe Val Lys Glu Val Phe Phe Val Lys Glu

1 5 10 15

Val Tyr
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