St

T
S=E35 10-2219828 "lﬁ

O (19) W3 =ZE3] A (KR) (45) Fnd= 20211302824
} 11) 35¥s  10-2219828

(12) 55533 H(B1) (24) 32U 20219029189
(51) =A53 &7 (Int. Cl.) (73) E3A=A

CO7K 7/08 (2006.01) ABIK 47/64 (2017.01) AAE R AEEEd

A6IK 47/66 (2017.01) A6IK 49/00 (2006.01) ANEERA P& AHZ 50 (NE%, A4
(52) CPCES|&EFH ghal)

CO7K 7/08 (2013.01) (72) &gzt

A6IK 47/64 (2017.08) SR
(21) =d¥= 10-2019-0042543 AMEE-A AT AAR 50, A2FE 226
(22) =4¥A 2019304¥€ 11 S(AES)

A TFLA 2019904911 AEA
(65) /s 10-2019-0118983 AEEEA AR AN R 50, A2%stE 305
(43) ZNLA 201919109219 FT(ANES)
(30) $-AAF% VORSEN!

1020180042402 201811049119 thaw = (KR) S5 gt
(56) AY71E2AREE

US20160213790 Al*

(Hee] A=)
AA AT 5 F 8 g A 0 e F
(54) ¥ o] B3 pH 7848 Hetol= 72A, E o9 §&
(57) R <F
B oage p A FEfol= A B3 Ao zA, Y] el FRA T pHol wek AvtEd 2 ozt
Z2YE FozH oFE HAdo] yleay, 2YAZE &g 5 9,
0 ¥ - %16

n\ﬂ\

10° (deg cm dmol )

@x

: — pH4S
—— pHE
— pH1.5
48

(6% 10 (deg em* dmot)

0

3

4 Wz
— pHas

— pHe
— pH7S

200 220 240
Wavelength (nm)

Cyclic 13L3H10RGD

260

200

220 240 260
‘Wavelongth nm)

Cyclic L3i3H10RGD

200 220 200
Wavelength (nm)

Cyclic (IsHi10RGD

Wavelength
Cydlic (LI)sH10RGD

4000
6000

8000

<2000 4




(52) CPCE3]&E+ (56) A&7lE2 AR
A6IK 47/66 (2017.08) KR1020150045002 A
A6IK 49/0002 (2013.01) KR1020160091993 A
CO7K 2319/33 (2013.01) KR1020160127827 A

KR101581926 Bl

SS50dl 10-2219828

s Al olsle] g8 wal

o] & A gk 7T
YA LFHE 2017R1A2A2A05069773
527 |G REAH-
A H A 718 SaAdTAS
AFALE R FAATF(FEATAD)
AT A a2 A7 Y Ak A aAje] st
71 o & 1/1
A =2 7] A A o &L
A1) 7t 2017.09.01 ~ 2020.08.31




SS90l 10-2219828

ag obiedt, S2EY R A AFY Weo|=g EFee Perols FRARA,

71 Aetol= FEAlE AIRE 1 WA AE9HE 14 T st o] ofriqt Az o] Fof

A7 3
244
AT 4

A1l glo1A,

-
of

ol
-+
=2
o
o
o)
o
A
o,

A7) el FaRAL A7 B4 1 U U BARE FRA F ol 3
gl F2A.

[sheba 1]
S G 1
@D\* ety R U 6 QW
Y3 r
HN)‘NHZ NHZ
[3hk4) 2]

HN, NH2 HN NH7

NH

sty el
HNg i T /

HN%NHZ NH?

[3}sh4 3]

HN NH, HN NH

sty

Hz

NNH

[3}&+4] 4]

HN m«z HN NH;

g?%j%j%@% §M~M§M§ §U¢u§w§

HN NH,

o
fru
ot

rr

e



SS90l 10-2219828

&
NH.
oo L,
. " HN
e b
b 0
5Cx
v, _NH
O NH @H//E
D)\ o HN 0

HN o °

}O NH

NH y

o NH; 5
Wi ;
o
i N0
. o



SS90l 10-2219828



SS90l 10-2219828

NH
03& NH, ’
H \_JN%NH "
iy -
& NH
NH i
o%n QRH/ L
0
LN,

4
i i he N
i o v 9
N/ c?/\ﬁ HT\N {HN 0
HN N
6 by



SSS0l 10-2219828

AT 5
A1l JolA,

A7 24 AP HEtol=E R HEPol=, HEIZE=Eor 14 HElol=, Fe F8A A HEho]l=(Fc
receptor binding peptide) % ®lE} &3 =83 | 7+=(beta endorphin receptor ligand)® o]Fo]% ol
A AElgs s} olakel A9l HElol= LA,

AT% 6

AHA]

AT 7

AT% 8
A&l loj A,

A7) el FRAE pll 6.0 olste] 2AAA I AtERFE A, Hekol= F2A.

A7) Aeels PERAE AhEY L dArtEy T2 WSS Fa ok dge] b5d A, Wehel= TEA.

A3 10

ALge] Werol= THAG TS, FE ADE 2HE.

AT 11



10-2219828

s==4

pHell whe} A7ty

o

o Heto]

&
g

ggol g9
7l & & of
Hl 4 7] &

A1

X
s

[0001]

!

TR
o

)
—_

2]

[0002]

EEE RS

19 Fe
B-sheet 22}

uﬂé

=4

= &

A

AzEY FE

=

etol

LIS

Aetol= Arhzd FRAE o
o .

] =] At

<
=4

Al

N

p
L

Aol wel SEfo]l= R

al

3

of o

i Al

]

=

3]

=
}:’—_
&

g

s

=

=

ato] wrt

[<)

ol
2 A28 RololA] e

o

=

[e)

L

4

s

Haas B4 ol &H, o

ope] oy

=

szl o271 7]

Tt

13

S}
XE

o

HH
9

R

i Al

g 7=
Q13

00]: S

o] WA pH7F tha Som AlZ elA SFE Aol

AT7F P A

3ol wet o

=13

15

L

L

E

il
TERAL] T WEE

o]

o

.

]

il

&

:rL
,2:‘

-

7+

SREL
S5k W3-l plizte], FFe} Aol

a,BE 2 2 AE wuldo)
Aol A

e

ol
=i Xe)

[0003]
[0004]

W
™

0
Ho

Ho

-
X

sk obiet ohA

ol AlgtHIL glem, ol

-
S

A

i

k)
o

15

[e]
R

=

[0005]

-
S

A7F A

g 7=

[}
A

o~
T

15k
=

ok

o, ellEe 2

<

1 A110-2016-0127827

©

E
=

7N

ar

o

e

A

0001)

-

.

Sl
5ref

o] 18
2
B2 2 78

(%
3

[0007]
[0008]
[0009]
[0010]

o
;OU
23]

il
]

R
0

0

"
o
=K
!
<
o

<

A

Al obm|

[0012]

29 A= wMdy

A)
=1



[0013]

[0014]

[0015]

[0016]

[0017]
[0018]
[0019]
[0020]
[0021]
[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]
[0029]

[0030]
[0031]

[0032]
[0033]

[0034]

SS90l 10-2219828

7] Aol 7] X 15 254 obuliedt B 2% ol4be] 244 obulieibe] AgHA o]

o
N,
jm)
s
ol
[
ful
v
S
=

B'E

o7 A9 %
2o d AA A= AEHE 1 WA AEHE 14 F 3k o] ol AER o] Foixl HEol= T
2AE AzsGov], 4] Aerol FEAZ} phiol we F2h AYSE AL FAs,
FAeR, 37 Werole FRAL 7] S5 1 WA U BASHE TEA F o= sht olge AL 54
o & & 9}

[3}s}4] 1]

Ry é é %wéuww%uéuw

ng TN';H / ‘7/_0H

HN)‘NHZ e
[8hs4] 2]

HN, NH2 HN NH;

OH

N
. . . \ W L L
o] - (o] 3 o] o o] o] 0 o] Q o] o] aQ 0 o]
“MLNSTE brn b\gn uio(n u“gnfku N\/IL JTNVEL én Ay EJ\H L ﬂ/ﬁrnJLu ﬁ\)Lu N¢LNH2
HNg Tr«/gi / Sy-om \H
N

0 o
NH )
HN%NHZ L
[3}sh4 3]
HN NH, HNYNHQ
NH o 5 5 3 oH
JL i r ﬁ«gﬁvm i J\[Vm wx HL ﬁ;\)k P e
( (?—-DH \H
HN%NHZ L
(3914 4]

HN NH; HN NH;,

e it

HN NH,




[0035]

[0036]
[0037]

[0038]
[0039]

[0040]

SS90l 10-2219828



[0041]

[0042]
[0043]

[0044]
[0045]

[0046]

SS90l 10-2219828



[0047]

[0048]
[0049]

[0050]
[0051]

[0052]

0
N 0 5
HN;‘NH HN
HN
oH
N
L
o
NH
O: NH;
e HN
HN “(NH
© NH
04}
HN, 5
NH
N
N o o wl_
\ﬂ, o HN_/ N
" i N2 i
]
W,

_12_

SS90l 10-2219828



&

10-2219828
FAElo)| =, Fed

]

VS

SE50
h

ool &

ST
= =

A #]7F=(beta endorphine receptor

=, MR
.

<
T

=29

J

U

RGD E}o]
o]

e}
q 5 gk,

=i
=

2}

ME}o]=(Fc receptor binding peptide)

&

|
ligand) & o] Fo]A oA MEw= 3L} o]

=g FAGoR, 47 B

[s}et2] 14]

A

[0053]
[0054]
[0055]
[0056]

Mo B = o - ~ R JJJ n

o T ® T T w ®H LB 5

S o ® : = .= e

o AN z ¥ W z = = ' my

o B E =5 i X N

i G 2 3T T n )

BT iy 2 T e = Y o w B

i R .

B Mrkl o " R mr . m = < ow B Nd

=y B w5 TN g In

W wm o) F o W, T = &

I~ [ = o

B O =R e P m

o 150 oo <) W Dl . o] bt e

w T ox o S % I CRRCS

& i) o o] ny oy w0 W My M =

M T Lo W B w ¥ % E

—_ - N -

- - N il 5 w - ™ o ol o -

NJo B o . 5 T : T i

o I f i o X © Mo

BN oT Mw m_ﬁ_ WM i Wf ! Mo = - & ©l i -

o W T g B < 5, 3% ~ X

,,#._t Gl H M o T K T Moo - A % = 5
T S i% - 5 Fow = i
s I e A B - °
~ T =T B =oem = WON %o o] o — -~
=L ~ 6 o) oR T I N <5 an! i — =

o F N T 7 i - < ny % i
il R il ~ i <k o o o T - | i) A o
" o W ° 4 T 3 4w A %o
%o pl A T PR OB BT oL S ™ o n 4
ool 2l oW W, wr o3 J X N >
H R 2 o o MY R W 11 =N o 4
I +57 T Eopoveow o gs w %o g K
T oaoE RS R o, e M T B o oy 4 0
W ogo B Moo oy MT oM TR ot w AN i
= _ = —_— o =
moEE . LY RTE Ve Rt oo g e
L P oy L b RE AT enELy =R
= ° — Wy . o o ’ r )
X W OR ¢ o o~ - o oz 5w o - c3
¢ T T oE 3 3 oo W mﬁ R A W W s

= — AF BT o= 55 ~m M W " - it
oy S - B X oA ~ o o - iy
Podhm R o~ on oW ol g o T M
o g o w2 ow o mY g T o Pm W o
MopEs e e g me o wP g B ow T B e
I e = 0 5 op# — o o) A B )
Bl ° SR e P - T < = o W TE o= . =
ol T (- TF =~ = B o R oy I N < X 0 R oo X

g N Mwm o ME MF o oA N R L T RS
Bop P, . o H FR g g & T 4 o R %
- TR M I O G PO Y S TR T/ At
T ST T T o TWHIH w9 W9
o = Mo A m W od W R W oF WYX R ow oW
XWX FO RE BN T B B R T LOT W

r! 3 !

NGRS A A - R N
Hroo%e " e ¥ %N RO W OWE TR O W W % o %o

= SN = = ) ) T o T = =

v e} e \O \O \O \O \O O O O O

(=] (=] (=] (=] (=] (=] (=] =] (=] j=] =] (=]

=) S = =) S =) =) S = S 2 =

_13_

i

k)
o

oF

St o)

thu] F27F 53

=

o]

[0069]



[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]
[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

47 EH AGY Berol=, o) RED B2e] H9 GAXY EHo] th wANE olHade] oo 2
o 5 L, AFS Bl AEAPEA LS Fs ok,

webA] A7) HElol= FxAE AR 2712 pH 7.4 oA

el A= Wb

TS AEF EE dolad & 29

¢
k=]
j==i
N
(@2
=
N
()]
2
R
rr
2
o
2
il
18
2
&)
&
o,
flo
N
-~
i)
-

)

N
o
N
i)
o
)
it
-
N
__)tl‘ll
e
k=]
j==i
e
o
o
lo,
:c&,
=)
ol
o,
o
=)
b
B
e
O,
lo,
i
)
N
)

T3 FAPoR 7] HEPolE FRAE AR 2 I3ty G2 HsE B9 OFE Ado] Jhed Ad
T St

A7) Helol= FxAE F WolMe ekEdor Artzy FERE ASE v, 2k o pHxAdAM A
o] AN A-zArtxrHeteE 54 7HA x5 W pHEAdA g@X o] e GES WET & gen
2 4GB AIARA AEE F .

A7) Helols FxAE A U plollA A7ty FRE FAste] EXEGEe &Agle] s 14 %3
o2 F5E F glow, Aol pH 27 ¥4 24 Y § @XEH SFES WET F donz ) AW FAA
24 FoHE A4S OE A a37F 55t GE A S 889 5 9}

B odbgol 2 SWe 4] Felols R AS EoslE ok Adgg A Eo| 73 Aol

TFAHeZ, A7 FES ARG FE, FAA FE, @G oFE = ol EFEY 5 9

A7) ABA G oFEe A EA otE| T ™ (antipyrin), SHE]H B & (antifebrin), ©F2=3 ¥ (aspyrin) E+ A
JH(salipyrin)¥d 4 Y32, FIAFAZA oAy H(aspirin), AT olE(salicylates), o]FZ =3
(ibuprofen), EFZH]ZZ:(Flurobiprofen), HFA|Z(pyroccikam), WZZAl(naproxen), H=X=Z3

(fenoprofen), <I1Z=WEFAl (indomethacin), ¥'d5-E}=(phenyltazone), "|AE A O]E (nethotrexate), WE=E
ol e} (mechlorethamine), EAvERE (dexamethasone), ZH =Y <4E (prednisolone), A ZFA|H (celecoxib),
k| = A) B (valdecoxib), Y& a = (nimesul ide), F2E] % (cortisone) r= IZE|FAH RO =

(corticosteroid)¥ 4 ou}, o] A== AL olt}.

A7) A A (gene) oFEL e 714 2lH3)AH(small interfering RNA, siRNA), ZHe 3so]sl g 282k (small
hairpin RNA, shRNA), wlola = R AAF(microRNA, miRNA) XX Zgtan= g2AlglB a2k (plasmid DNA)Y
oy, ol dAHEE AL ofyu},

A7) @A (protein) FES ©UFE A (monoclonal antibody)AEe] ETAEF W (trastuzumab), 2]5FA]
W (rituximab), HWHIAFW (bevacizumab), AFAIW (cetuximab), BEEZ% (bortezomib), H=ZE]H(erlotinib),
A €Y (gefitinib), ©]viEld WA #o]E(imatinib mesylate), FUEIH (sunitinib); & (enzyme) AEY L-
of s E}A YA (L-asparaginase); =2 (hormone) A2l EEd ™ olAE|o]E(triptorelin acetate), WA
EE oM H 9| E(megestrol acetate), ZFEMH|=(flutamide), W]ZFFEFFo]=(bicalutamide), LA
(goserelin); AEAZ A (cytochrome ¢) TE p53 @A 4= glor}, ol AgtE]E AL oft}.

wonge g SHe 3] Aeels FRAT TPt 294 24BN BE Aol

47 getel= FaAL B4 A% Aepel=sk Agslel gl vk BH Ryl pi WekE ol§ste] 29
BAL $5T & Atk U G pih YriHon B o 2AdA 29 BAS 35T & Jonz, g
7O 9 Aus] 9% 2gAEA B89 5 A

o
~

ZAAE MR ZFARZA AR =4,

N
it
AC)
off
)
-
)
lo,
i)
ot
B
o
ofl

B2 4], Gd-DTPA, Gd-DTPA-BMA,



10-2219828

s=s5

HA

=1
=

mTc
=gy

99

Cu,

64

mE ool E,

B B

TC

e Aol E,

hvA

A

o

glo e o]

3Z
=

A (o,
vl Byl E,

L
E=

-
wA@A ATt
F lEEA g AE R =,
o & 2dA ZAE
TZA 23] itz

GADOTA, Gd-DO3A
),
ks

X
L

[0090]
[0091]

ol

il
H

s
o

=

[0092]

1w

0

o 74

S

=

A = A

o]

¢

B

ajo
il

i/
‘_ﬁo

o)
Do

wigel 2y

[0093]

"’
22|
!

]
o

wjr

},

= A A THA]

[0094]

a8

o

Z2GAEAN &gl Tt

1]

A=
=

A

A

ik

s
Qs

o

1

[}
RS

]

~5o]%]

[0095]

)

[0096]

‘A (time,

=

o|tH(7+=

A

vhebd 1y

=

=

et

il =l ofof 3

3]

FEfo|= Tz 9] HPLC AA Ax}

F A
J%x(intensity, a.u.)).

[ 54

O/
M Z2ZE

),

=@ 7e

=]
RuN

[0098]

T

N

DA

oJth(7hz

al

K
=

e}

il

vie)

A

s
=

TZA) 2] MALDI-TOF

Ao|tH(1 %55 pl
o555 pl
ol tH( % 5-E pH

TZA (Linear IgHRGD)S AFMS

oy

kol
kol
ol

=<
-

=
-

=

p—.

Aleflol] o}
Alellol]

7% (intensity, a.u.)).
Aldel u}

Al
=
Al
=
Al
=

Q)
=
Q]
=
Q]
=

M ZZE:
)

4.5, pH 6, pH 7.5).
9

4.5 pH 6, pH 7.5).

el

4.5 pH 6, pH 7.5).

g

=13
=
=13
=
=13
=

),

1=}
X
L.
X
R
X
R

RLN

L
L
L
L

4
5

(time,

=y
a
=y
a

b Aot (155-E pH

il

?‘}_iﬂ (Cycl ic I(;Hl()RGD)

Aol w2 fEtol=

Q]
=

g]

4.5 pH 6, pH 7.5).

bl

X
L

o))
©

1A

o

=

T-ZA (Cyclic IHRGD buffer)E AFM
- 15—

=

Aete]

=

p—.

o] o AAjefel u}

B SABS buffer pH 4.5, KPBS buffer pH 7.5).

g

=13
=

X
L



[0099]

[0100]

[0101]

[0102]

[0103]

SS90l 10-2219828

T8 2 wge] o AAde] uh2 fEtel= 72A(Cyclic TRGDH)E ARMS S3 #23 Zlo|th (%58 pH
H
T 9w el o Al mE fEtel= A (Cyelic LllRGD) S ARME &d 223 Zojth (%558 pl
=102 B o] o AAee] wE fEte]l= F2A (Cyelic Vel RGD)E ARES §3 @2 Zlo|th (L% -H
pH
T 112 2 o] o AAde] whE fEre]= FA (Cyelic TL:H RS ARNS F3f #2e slojrh (%7 g

H
T 12+ 2 o] o Aol wE FHElo]= A (Cyclic L;I;HRGD)E ARMS 53l

r 2
i
2
po
S
=
o,
IR
4z
o

= 132

e
i)
o,
o,
e
(]
>
2
2
=
i

Feol= 24| (Cyclic (IL)sHRGD)E AFRNS 3] #23 Aojth(Yzxy

14 e d AAde] wE fepel= A (Cyelic (LDGHRGD)E ARMS F3f @2 Aojrh(d%y
E] pH 4.5, pH 6, pH 7.5)

= 15e 2 99 A AAldel wE fAetol= FEAS TENS Sl #EI Zolr.

T 162 2 U9 A AAdo] w2 FEfo]= F2A|E Circular Dichroism spectrometers &af #23k Zlo]
=

Wy A7 Hek FAF g

ofst, ¥ wwg AAdel s PAF MBI @, ] ANdE B 2P @A AL B, 2wyl
at7] AAlee] oa] @45 AL ot
L. FHetol= A
UARRIEE fEfol= F2A = 1450 ofmit AL 8] & 13 Zt.
Z 1

fetol = 7] obv] it M EEEES
Linear [g1RGD W-111111-G-HHHHHH-G-RGDRGDRGD-K 1
Linear [sHRGD W-11111111-G-HHHHHH-G-RGDRGDRGD-K 2
Linear [4HoRGD W-111111-G-HHHHHHHHHH-G-RGDRGDRGD-K 3
Linear T,RGDH, W-111111-G-RGDRGDRGD-G-HHHHHH-K 4
Cyclic TgHRGD W-111111-G-HHHHHH-G-RGDRGDRGD—G 5
Cyclic THGRGD W-11111111-G-HHHHHH-G-RGDRGDRGD-G 6
Cyclic TgHyRGD W-111111-G-HHHHHHHHHH-G-RGDRGDRGD-G 7
Cyclic IsRGDHs W-111111-G-RGDRGDRGD-G-HHHHHH-G 8
Cyclic LeHioRGD W-LLLLLL-G-HHHHHHHHHH-G-RGDRGDRGD-G 9
Cyclic VHiRGD W-VVVVVV-G-HHHHHHHHHH-G-RGDRGDRGD-G 10
Cyclic TsLgiRGD W~111LLL-G-HHHHHHHHHH-G-RGDRGDRGD-G 11
Cyclic LylgHiRGD W-LLLT T I-G-HHHHHHHHHH-G-RGDRGDRGD-G 12
Cyclic (IL);HiRGD W-1L 1L 1L-G-HHHHHHHHHH-G-RGDRGDRGD-G 13
Cyclic (LI);HiRGD W-LILILI-G-HHHHHHHHHH-G-RGDRGDRGD-G 14

8] 2~Eld (H)

A

%) 4% 3

ol
[
o
)

o] Z71e) olu|thE (imidazole) F-& A4 pKaZ} 6.04%1d] ©]& pH”} pKa

_16_



[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
[0115]

[0116]

[0117]

[0118]

SS50dl 10-2219828

g Wi Ar1HoR FAHAE Wl pivk pkanth StebAw + 1 AekE = Ak, ol <ds) A 2
pH 7.4 oAl &4 Aol FaAL Heol= FEAT GAL otol Fof7h AmFolLt eholaFe U %
H9 A%E =A Hol A4Y 4AL 2 =o] W5 oAl Aol

S2ERDe) Ao mE Fx WMakE dwad, s2Ede] 674 A9 % 109 ADL mwstr. =,
RGDSH Hl #59) 91xo) wWe & WakE Huux}, LHRDSH LR, s+ o] 91XE geld Adw o

Sk,

RGD B2 49 bS] Ewlo] Wol WANE o,By AW FoldoR AFF & Yu 1 AFOE 9
A AEHIEALE fUste] Aol L FLA AL R Sold A HE AvE ned. ww
54 4AL AT ol Meel =k A 2NN 2 g3hE & I AFE A5 e

EH, 25de YERE ofolaRA(1), FAL) EE FA(V) 2S5 ne Tx d5s fdad. 47 &
8 BSEE A 209l Sl ok A& Hydrophobic effect <13 201F FAIH ol WAT
BES 2o QT JrTtEE ofF dFE %e 2tk o5 BosheetS @A Aol o] pilo
deh o 349 TEasE 40E Ao d=ugt

=
ELE, ofolaFAD) Aol wE T3 WekE Avaak, R ok LHRGD oF 22 MdS sl

w3, HRGEDE ZHE2 © udd & JMeAS Felstux [ EF ok L, Vb o] AgAoln B-
sheetS A= AL 7HAE oAt (eyelic LeHRGD, cyclic VeHioRGD,) S & thAldte] cyclic I6HRGDS}
H] W3k T

EE, 254 olvleate] 2FE BEIHE Aol 5B FPE] Aetel, [ Ei L& 2P obv Aoyl ic
IngHloRGD, CYCliC LgIgH]oRGD CYC (IL)gH]QRGD CYCliC (LI)gH]QRGD)A HZ:}"%AJ% :Q,'?_]é‘]’gj\dr
2 19 F elale ohul]E B

2%, BolA()e A FAeolEs nFor At PAS
W} 3]

RPN Rt AR E IR AL Eeh=

et (M) &5 E5 Alo]e A 9TE k. T cyclic FEFI=E AT o trityl resing AHE
Slizdl ojul AL olAAAF FAEE AL WA GtaA AUA IR FEPolA S o] &3,

EYERH(W)S aromatic ring F%°] 280 nm 39| W& F3sl2 =2 HElol= AAE 9] vfx 5Tt
Felole FAS $= f‘r Y= A AETS AAS7] Y HPLCES o] 835te] AA #AHS AXEd HEH o
2 AP A Sy s & 280nm IAde] WS FARSIH & &3 FEloj=r) WS ST W EHE
o] H& F33to HPLCJ Alods BAAZL 5 9l

2. 4 LAY Yy

2-1. JEtol= 34

A3 MEfo] =9 S rink amide resin Aol A solid phase peptide synthesis W8-S Z3) 4389 tt. Fmoc
chemistryE ©]&3}o] N-terminalo| A58 AEhZ oAt 1% =314 oz 33T},

Resine 100umolS 19o = 3lo] A3, HZ resinollA Fmocs AAT wo+= HIHU|S& 20%
piperidine®] FHollE NMP 8 MS resinol] H7Fsle] 108 T wHEA)7]a22 DMFSF NP2 Al A &9tk o] 3HA]
sk olw] = AFS HCTU, HOPt, DIPEAZ 317 NMPoll &3iA17] 3 5% AHE <lfwo]Ad 31 tt. Fmoco] AAE resin

of NWPS elefol AEE} o} gl obulwAbe H7bSha oF 608 Feb AolANA WA, e ofrlw
& FHAR WE P PHOE Froc AASIT e bt FASER, THol BE ga® usA
CELERES R REL T

=
3} 4535 3 FAelol=o] EoJE resind TRHEE 152 AASH] Y8 resinell 2.5% H20, 2.5% TIS7}
Zoll= TFA &9l reagent K &A1& 2A|7F o] 2|3t t). Reagent K& A A3LY] {3 of2 71~=2 3

713 B8 regnt KEoio) THEE WAL, 7 4% 38 B A4 EARA A)=e 42
4% g0 AASGO, Fal YL 33 ARFo A AF WA Aelol=F FHAAT
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]
[0139]
[0140]

[0141]

1gd Aelol=9] A9 trityl resin AolA solid phase peptide synthesis WH<S =3 F43tt. Fmoc
chemistryE ©]-83Fo] N-terminalo| H-E LR oAt 1748 £x12 o0& sHA3H% ).

Resing 100umolS 19#FH o &2 3sto] FAsETE. A< resinolA Fmocs AAE wo= Ruju)d 20% oy
(piperidine)©] %o}l NMP 84S resinel H7Fsle] 108 A% ¥h-3-A]7] 3L DNFS} NMPE A & 819l ).

242 §48 obulwAbe HCTU, HOBt, DIPEAZ &71 NWPol &3jA171 § o 5% 5ot Qlfwlold sk}, w2
Y Hetol=o] A AL o dZA A AS A resindll FAF3E A olH|ibe ZEpolilo R 34

ssic.

¢

ppA e A A7HA] FAS SR Foocs AAT F 1P WEY] 98 cyclization #8S FP3SAT

g2 el ol Aete] resindl A B golo] e Helolmi et

|

FEfol= = 20 pmolS 19O =2 o] DIPEA 493 37 DMF 20 mLoll 5¢1 &7 HATU 195FS DMF 20ml
of =2l 88 747} mpE AP Fu|sSit).

S oulte ZEkaFo HOBt 1937 HATU 0,198 DMF 20 mLol]l =91 £98 Fujsigith, Alddx] HIE o] &
ahed ok F=u)E 2719 AlbAe] JE &S T oule s e &9 0.06 nL/min £Y o8 EEF
Att.

Al EA] o 5

do] FrEeksad gl B Ee gorbd Wbl FRHI, wkgo]l FnE § aAl AdEel
4

E3taA DIFE #sR=2 HAdgk A1A3S .
G DMFE MC 1 mLol o] 50 mL HFEd £7]3 TBME 1 nmL, Hexane ¢F 50nLE |2 H7psie 72 4S8 3

)
9 3% Bok U4 Bl WeelmE FAAYL 4F §A AAsGon, ¥ wge 33 wug
g
=

Hepol =o'

reagent K& A|AsH7] 918l of=3r 7k IAI7|AL HE reagent K &< TBMEE H7Fstoict.

T2y JFE5S AASY] A reagent K& 24| 7bol A} A g5k},

=

g 3% F 44 Bstel PeEE ANYL 4F $AL AAsGn, FaNge 33 vEgom

F9% HWepol =5 HPLCE AASHATE. 5 WA 10 umol & vhre] a4 FelE dS fefol= MES HO - AN
=1: 189 1nel 2YAeld HEs st §aA7]a AlRx] e 2 o3at).

o7 AEe HO 4 nLE #H7bste] AyAleld A& skar HPLC gHlel F9isked FAlskqict. TFA 0.1 % H20
fANF} TFA 0.1 % ACN ®S ol5ae® 3kl C 4 2 C 18 28-S nAgye R st #elatlt.

60%-%F 0.1 % TFA/ACN €S 5% olMEE 50 % 7]&7]12 4 AHE T 25CoM ZdF9 AAsA).
Cyclic ITsLsHiRGD, Cyclic LsIsHiRGD, Cyclic (IL)sHRGD, Cyclic (LI)sHRGDE 10-37% 71-7]%= 0.1% TFA/ACN
ErE 6057 4 AHS B8 25T EHFH AT (= 1),

2-3. HElole Bxlek W KA 3}o)

bt

cocrystallizationdle] iL#|3}8}aL linear RE2 SAHSIATH(=E 2).

ol

sl g4 B AA e B9l

.IN'

MALDI-TOFZ A =% T 35 34 &, AMZES
AZ2 CHCA metrix®} 1 @ 1 H39] v &=

2-4. pol W& Jepol= AlE FH|
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

pH7O| mHE Wetol= Arhzy MBS FHls] A 2 Wetel=el HFIP] %9l F AvSwe o] gd ujE

o] &-3to] pHE =A&ct. pH 4.5 F& o] Ho} 91% HAepol= M2 A9, Snjrt AAH ] A
EP HFEo] &3} HC1S 4o pH 4.5 7} | =89S H7}ekqic).

©OREE pBb PHoR fEelnul ol Qi BP Fuel B NBE £

Z

pll M2 FolE Metolme] AF HEE 20 pielvl, 2UACIEE ol gatel 108 o AvAelde sFm
o)

Cyclic I6HIORGDS] 7§ AAZANME FZE FX =R Lolr 7] 3l pH 4.5 SABS(Sodium acetate buffer
15mM) 2 pH 7.5 KPBS(Potassium Phosphate buffer 15mM) ArellA] AMZS FH|s}9itt.

AT Yo Fepo] Lol HFIPA ]l § A9 =g o] 8af &vls AlAsEL 7} buffers H7bshait.
S

FEE 20 phollery, 2UAolEE o]&ste] 10 ol &uAClAdE ZhelFal 19 st A

2-5. AFM(Atomic force microscopy) H4A

ARM ZAS 15 FIE pihd Hetel= MBS 217 20ulH AAF vholsbEe] Selm SRS $4d FUAR

=

Park NX10 ZH]ZS o]83}% noncontact REZ o|uX|Z 3Rl on MZo uzg} Al FAEE 8§ YA 14 nm,
7 servo gain < 1.5 WA 4, £%+= 0.1 WA 0.5 Hz & =08} t}.

2-6. TEM(Transmission Electron Microscopy) =4

TEM =48 &) F=ujg pHd HAefol= AWMELS 247 2uLH carboncoated copper gridell 2@l F#-S 243]
ZUA AT, F7)E AZe Az Wy} vrol TEMOlA #Hel7] o8 9uz, Ax dEr}t =2 2%(w/v) uranyl
acetateE I Elol= MZo] 272 carbon-coated copper gridel 2 plL AHEsta 18 F g dHolH=E 443
FEFARAT. BWEES JROL-JEM 20102 120kV Aol #2agict,

2-7. CD(Circular dichroism) =4

THlE pE Aete]= AMEE Z7F 100M# path length 1mmQl FF3lelM Chirascan Circular Dichroism
spectrometer 4H|E o] &ate] (D AHAEHS =435 TH(260 WA 190mm). Molar ellipticitys HEFOI= &
= 9 oopueat AFR Wro] A&

3. AFM A9 A3}

29g Beol=E FAN WA AP Brre|EES FAste] phol A QA vhe FE7F wHEIEA AR
%o Bastar.

3-1. A3 (Linear) I¢HRGD

Linear IdRGDS] 735 pll 4.5% of #P7pxde]l & 54 o o= ddss $AYshd 727 B2 AT (s
3).

AhA pH7E 691 H0/FOlA 20 nm Wiele] AL THAE ddd vholds FASHlaL pli7} 7.5
80 nm A7) T Ar|E JHAE HAZelu wMA27E §3HE & o dole] AR F2E FAAST

Fiﬂl ig (CVCI iC) [:HsRGD

linear [4HRGDE] Z¥E B2 tixlQle HEjo|=r F83] pl 454 7HAe S Qsgly] wie o =
Agt FERIE HY ASR diHE 18E HEre]l =9 pHol

Cyclic IgHsRGDS] 74%- pH 4.5 SN = A7txH

W 9]e] wlol Al i} 100 nm o]+ WIAIE 27 #HEE .



[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

S=5061 10-2219828
pH 6 BelA= pH 4.5 o Wlal A7kxd F2Ae] et derk A xgkev] 47 20 nm Welo] vhold
27 F2 BFEAL A4 4 100 nm )] MAE FR7 #FE A
pll 7.5 &AL pll 6 G} vI/IAR v2dt =719] vho] At WA Fo] AEHAT(E 4).

3-3. Cyclic IsHsRGD

Cyclic THRGDE 79 Cyclic IHRGDA] WS phol mg T2 zkol7l o e a3ick. pi 4.5 BAAE 47
20 nm Wj9]e] who]A =S cylindrical wholAlo] TFEQII pH 6N = 7 mo] vhFe A7E 2= A 7%
7} A=A

pl 7.5 3=
AL WS- Eo w
A A ARl ATtEY S A R slow ddETH(E 5).

3-4. CYCI ic IGHH}@

Cyclic IeHiRGDE] 79-5= vRREZRA| = Cyclic TeHsRGDO ®ISh pHell wh2 -3 zfol7h ¥ W s}

pH 4.5 A= A7 20 nm W2]e] wpo]do] #ZE T pH 6914% 27 20 nm €]l mlo]Alo] #FEATH
(= 6).

pH 7.5 AN A717F s FA o] =4 nm oA oF 500 nm AEo] HIAE WA E7)E] FAEALRE F
AE = 4= m Aol Y Fx 8

Cyclic IgHRGD7F Cyclic IHRGDON HIel pHol whe 2 Apol7} v W3t olfi= Hel 7N7h 4707F ¥ @7
el Aoz WehE )

Cyclic IgHeRGDO W]l 32 pHolA EAHE HIAIZ 25 2t 212 19 /57F Ho] %2 pHell A= B @ A<l

3-5. Cyclic IgH1oRGD buffer

o2 fetol=ol Hls| homogeneous?t TS Gt whol it wAEE FAske Aol vFR 58 e AdE
HojEtia #Aay o] A 243 FAFS pH4.52 SABS buffer €} pH 7.5¢1 KPBS buffer A= +25 A
kA s

718l = SABS bufferol A= pH 4.591 & é&?éﬁr Ll =4 P =R | 20 nm 14%9191 H}OM‘O] EE A
KPBS buffer pH 7.5¢1 4=&o g7 3} npirlx =

-1> 1
_>L
4
=
=
=
>
on
(o]
v}
02
o
[
N
1o
g
rri
(i)
i
32
i)

=, Cyclic IHRGD Repol == A W 874 HoME 729k 7Is& fFAste] AA 580 7ted Aoz &
ST (= 7).
3-6. Cyclic IsRGDHs

Cyclic TeRGDHsS] 7-5- pHl 4.5 &AolM= 7271 & A B AR Hol= 5 mm 2719 WAY 729
20 nm W e]e] who]dl F27F AEE AT

pH 6 3ol M= pH 4.5 o Hlal] A7tzd F2A ] AFet D=rk B Eokow 20 nm Wel9] whe]d 27}
Fz EEA.

pH 7.5 &7l A= Cyclic [HRGDS] 799k AR 5= ym A71¢] HIAE F27F $EE A= 8).

E2 g HEE 91X W zpol7F Yar lol%, Cyclic [RGDHs7F Cyclic IetsRGDO H]3 pHell
kil

o SFelt Yol AhEHL AT & A Faw

Helol =t BE el whel TE WHE olFglr] uite] txelE Agdel durs bsAe Selunz
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

S=S0dl 10-2219828

71 Aefol=sE FA 3T
47FA] HEPol= F Cyclic IHRGD FEFO]=7) pHell W& FxWstrl wWEsiglon, pHol we 88 7HsAdol
ulo] Ay} WA ES homogeneous Al FAATAR OB R HyRGD ZHEF2] 4 7teAS Lolruxl &4A FElo]

= moiety E"E"(I)’% L, V= EHi‘]]t:i_]_' Cyclic LngoRGD, Cyclic VngoRGD% %L/‘éé]"}’iq.

3_7. Cyclic LGHlO@

Cyclic LeHoRGDE 749 pH 4.5 A= 24 20nm W 9]e] wheldl x4 4] mm Bee] WAl S 7271 #2
AT

pll 6 7oA = pH of mlaf Azkzd A et WErF A4 ko™ 20 nm Wi ele] vwiold, 4
nm JE=o] HAIZ, %% TE7F GeFsAl R E AT (= 9)

pH 7.5 &A= Cyclic THRGDDF Cyclic IRGDHsS] 78-%-9F AN 4= wm 2719 ¥R P F27F BEH A
t}.

Cyclic IeHRGDl M8 IAY v P 7271 B2 = olf&= o] vls] Lo] ¥ 254 424 2] o=
A= AT

3-8. Cyclic VeH;oRGD

Cyclic VeHioRGDE] 7% pH 4.5 Aol = A7 100 ~ 200 nm W& HAE & Avisk MAE 7371 325
Ak,

pl 6 oAM= 27 20 nm oo wholAl 4 mm Fre] WAIF Fx7F hdst Al #EEATH. pH 7.5 A

2}7] A3}= packing parameter®] ¥Hoz & w £FA A9l ¥y E& o) ]%
2 o gL Aty FERE YAste A dHtEY, Vol thE ol tate tE 5
< 3] e ® FA4HAT.

Cyclic LgHioRGD % Cyclic Vgl o)RGDE o 53k o] pHoll we} 271 413 WMl emZ | Cyclic X,-H, R,

s
Hetol=o) pil 744% AW T & UL A0E BRHAL

]
o3l 22} B-sheetZ

o
=
s

3-9 . CVCl iC I?L?HmRGD s CVCl iC LquH]nRGD s CVCl iC ( IL)@H](}RGD =l CVCl iC (LI )qu@

Cyclic TaLaHRGD, Cyclic LalaHRGD, Cyclic (IL)aHRGD 2 Cyclic (LI)aHRGDE] 7%~ <Al pHell whe} 4+
s7b vebegs Slsialth. FAIM R, pH 4.5 F pH 6 FAA wAEH ES
SANAME AR Adigta HAZE EqrHH 27 YAEHJATHE 11, = 12
4. TEM 223

ARM dlolBlE w#labd, Cyclic IHRGDE] ¢ thE seto]=o] H|3| homogencousdt mlo] A3} WA S Fx=

2 i 101 TEMO. 2 Fx2& F7HH o= fEeint. pH 7.5 A= AN w7 A2 4] m
2739 wAEol & FAEAG (= 18).

b o
.
w
NE

)

Tk pH 4.5 AN = ARNS} FASHAl mho] Al 7 2 BEE R = kA wE 27 20mmo]3Fe] e FRE|
HaE Ao Mol Cyclic IgHRGDY pH7H-SAd o] Eel= ST,
5. CD 4343
Fepol =7} pHoll whe} @A 2 W3S S HeA £ o WE3E 7|2E Xz Ay 9 (s SA s
Ak,

Cyclic XeHloRGD %E}O]Eoﬂ EH?J: CD% %‘Xéé_]:

i
A
ko]
jmm}
>
[@)]
ko]
jmm}
()]
o
Y
29,
>
"
in!
2
e
(N}
)
-4
BN
il
oflt
>
p‘L«
rir
=
&
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He Al o]

AIR)

bl

SHATH(E 19).

_]

i«

1 2~E| el o]

[}

o]

=
=

=
o e

3}
=

7}

=

B-sheet 2%}

H, pl7t

L

L

I pH 7.5 7oA

7] A3 FHx

o)

|

A

[0205]

n_mo
8o
il

—

gl o]&E 9

Gl

w3 B-sheetFA S £0]

[0206]

)

o 71%4 Apgolt 2

13

A& 5o,

et

A& Aoty aBmE oA A 7]
ko)

Boput

3]

ES
3

|

o]

0|
T

W aga 2 g5 N

=1
=

319 <

)

g

tol vehfolxH, %

S

el 2

[0207]

3
T

ey

EEEL:

3]

)

B

ﬁo
=

ul
iy

)

iy
H

—
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C.-Linear l:HyRGD

F: Cyclic- sHRGD

L Cyelic Lal:HicRGD
0, Cyclic: (AU):HoRGD

L-Cytlic: LiHsRGD

B.-Linear IsHRGD

H. Cyclic 1.LRGDH
K-Cyelic-LiLiHxRGD
N.-Cyelic (LD:HcRGD

E.-Cyclic-1LH:RGD

o -
T )

A Linear-LHRGD .
D.-Linear-l.RGDH.
M. Cyclic- (IL)sHwRGD

G.Cyclic 1¢H1 RGD
1 Cyelie- ViHyRGD



EH2

A Linear | HRGD
Caléulaton - FU33 26 ghnol
Faund - 20083 81 grnel

ross
Lirsesns | M, FECEY
rae
3
i‘ see
Y
s
osa yoas sase asss
s
0. Linear 1RGO,
Caleuation | 2033.26 ginol
Found - 2036 32 gmat
Lineas | RGOH,
oot
000
ren
.
1on ania 930 e
—
G Cychic | M RGD
Cacuition . 3302 67 gémad
Found | 3139474 gimet
et
Eycz L H,_ RGO
7 sese
i
i E
.
1008 100a 3ees asan
-
3. Cyelic VM, RGO
Caltulaton - 130851 gmal
Found - 3308 45 gamal
Cyele ¥ M, RGO
7 .
:
-
v
T 1000 190 auoy
iz
. Cyele (ILkH, RGO
- .-
-
5
8
i‘ -
.
was e s s we
.

oin
]
Jm
9!

B Linear |HRGD C. Linear | H RGD
Comrutwmer © 3180 63 imas Caleaintion 3491 81 gl
Found . 1160, 71 g Frt | TR sl
a0 -
Rimmar 1,4 0 [T
E - {
= !
: 1
e -
- L
. v e apn = —= = o
E. Cyelie LHRGD F. Cyelic LHRAGD
Ceulation © 244 12 giveol CaRculaton | 37041 gmal
Found | 2841,73 gt Found - 18, 38 gamod
1hee 100
Cyelic LH RGO Eychel HRGD
150
q
s
£ 1000
i
B
ca- L]
een son pist anba [ ni0 ™ anon
my -
W Cyelic [ RGOH, L Cyelie LM, RGO
Cmculision . 204412 givad Calculaton - 32 67 gimal
Found | 304528 gmol Foung - 3343, 64 gmal
doon e
Cehc | FRGEH, Cyche L, AGD
e
T g e
3 C|
Z o E
i % e
1888
(] ]
1een 900 000 anea 1bsa 2000 ™ wson
e e
K Cyelic LLH, RGO L. Cyelie LI,M, RGO

bty o

Cyelie (LI} H RGO
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EHI3

| - | - |

EH]4

_25_



SS90l 10-2219828

EHI16
Cyclic lsH10RGD Cyclic LsH10RGD
6 3
0 § o4
o £
£ 2
X, .
£
s 2
®
x A2+ £ 9
g —pHas| E —— pH 4.5
—— pH B ——pHE
—— pH TS5 ~—— pHT.5
-8 - - k] - -
200 220 240 260 200 220 240 260
Wavelangth (nm) Wavelength {nm)
Cyclic 13L3H10RGD Cyclic L313H10RGD
4000 4000
2000 2000
o 0
-2000
4 2000 w
¥ = -4000
E Lo =
-6000
-5000 i
4006 s m bad —pH4S
— pH TS -10000 = :: 8 ;
-10000 -12000 . :
200 220 240 260 200 220 240 280
Wavelength (nm) Wavelength
Cyclic (IL)zH10RGD Cyclic (LI)3H10RGD
4000 4000
2000 2000
i [
-2000
g 2000 -
= 000
4000 i
6000 — 8000 =
—aH TS5 — i
<8000 - ~10000 - - -
200 220 240 260 200 220 240 260
Wavelength (nm) Wavelength {nm)

Ade=
<110> Industry-Academic Cooperation Foundation, Yonsei University

<120> A pH SENSITIVE PEPTIDE STRUCTURE AND USES THEREOF

<130> 19PP30240
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<150> KR 10-2018-0042402
<151> 2018-04-11
<160> 14

<170> KoPatentIn 3.0

<210> 1
<211> 25
<212> PRT

<213> Artificial Sequence

<220><223> Linear I6H6RGD

<400> 1

Trp Ile Ile Ile Ile Ile Ile Gly His His His His His His Gly Arg
1 5 10 15

Gly Asp Arg Gly Asp Arg Gly Asp Lys

20 25
<210> 2
<211> 27
<212> PRT

<213> Artificial Sequence

<220><223> Linear I8H6RGD

<400> 2

Trp Ile Ile Ile Ile Ile Ile Ile Ile Gly His His His His His His
1 5 10 15

Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Lys

20 25
<210> 3
<211> 29
<212> PRT

<213> Artificial Sequence
<220><223> Linear I6H10RGD
<400> 3

Trp Ile Ile Ile Ile Ile Ile Gly His His His His His His His His

1 5 10 15

His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Lys

_27_
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20 25
<210> 4
<211> 25
<212> PRT

<213> Artificial Sequence
<220><223> Linear I6RGDH6

<400> 4

Trp Ile Ile Ile Ile Ile Ile Gly Arg Gly Asp Arg Gly Asp Arg Gly

1 5 10

Asp Gly His His His His His His Lys

20 25
<210> 5
<211> 25
<212> PRT

<213> Artificial Sequence
<220><223> Cyclic I6H6RGD

<400> 5

Trp Ile Ile Ile Ile Ile Ile Gly His His His His His His Gly Arg

1 5 10

Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25
<210> 6
<211> 27
<212> PRT

<213> Artificial Sequence
<220><223> Cyclic I8H6RGD

<400> 6

Trp Ile Ile Ile Ile Ile Ile Ile Ile Gly His His His His His His

1 5 10

Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly
20 25
<210> 7

<211> 29
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<212> PRT

<213> Artificial Sequence

<220><223> Cyclic I6HIORGD

<400> 7

Trp Ile Ile Ile Ile Ile Ile Gly His His His His His His His His
1 5 10 15

His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25
<210> 8
<211> 25
<212> PRT

<213> Artificial Sequence

<220><223> Cyclic I6RGDH6

<400> 8

Trp Ile Ile Ile Ile Ile Ile Gly Arg Gly Asp Arg Gly Asp Arg Gly
1 5 10 15

Asp Gly His His His His His His Gly

20 25
<210> 9
<211> 29
<212> PRT

<213> Artificial Sequence

<220><223> Cyclic L6HIORGD

<400> 9

Trp Leu Leu Leu Leu Leu Leu Gly His His His His His His His His
1 5 10 15

His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25
<210> 10
<211> 29
<212> PRT

<213> Artificial Sequence

<220><223> Cyclic V6HIORGD
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<400> 10
Trp Val Val Val Val Val Val Gly His His His His His His His His
1 5 10 15

His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25
<210> 11
<211> 29
<212> PRT

<213> Artificial Sequence

<220><223> Cyclic I3L3H10RGD

<400> 11
Trp Ile Ile Ile Leu Leu Leu Gly His His His His His His His His
1 5 10 15

His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25
<210> 12
<211> 29
<212> PRT

<213> Artificial Sequence

<220><223> Cyclic L3I3H10RGD

<400> 12

Trp Leu Leu Leu Ile Ile Ile Gly His His His His His His His His
1 5 10 15

His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25
<210> 13
<211> 29
<212> PRT

<213> Artificial Sequence

<220><223> Cyclic (IL)3H10RGD

<400> 13

Trp Ile Leu Ile Leu Ile Leu Gly His His His His His His His His

1 5 10 15

_30_
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His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25
<210> 14
<11> 29
<212>  PRT

<213> Artificial Sequence

<220><223> Cyclic (LI)3HIORGD

<400> 14

Trp Leu Ile Leu Ile Leu Ile Gly His His His His His His His His
1 5 10 15

His His Gly Arg Gly Asp Arg Gly Asp Arg Gly Asp Gly

20 25

_31_
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