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(57) Abstract: The present invention relates to a ferritin nanocage
for multi-displaying a TRAIL trimer and a cancer-targeting peptide,
and use thereof as an anticancer agent, and relates to the development
of a TRAIL fusion nanoprotein, in which TRAIL with a trimer struc-
ture is conjugated to a human ferritin monomer fragment, and which
exhibits enhanced cancer targeting using a cancer-targeting peptide.
When injected into a blood vessel, the fusion protein according to
the present invention effectively targets cancer and thus effectively
leads to cancer death caused by TRAIL. The fusion nanoprotein of
the present invention, which addresses the instability and off-target-
ing problems of TRAIL proteins, stably delivers a TRAIL trimer to
cancer tissue, and thus there is a high possibility of developing an
anticancer agent using same.
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1. TRAIL-ATNC#* DNA A 2}

17F A & ¥l F(15-161) 5 A AS pET-28a Z&F2~m] = Q17+
TRAIL(114-281), E 2] & & 2] X~ (Triple helix) f- A A}, 2] A1 = & & 2x(rigid helix)
FA AL, 1ZF A e FH(15-161) A A, MMP2 A Y29 F-4 2}, 1E] F714
FEA ol Atz fEto]l =] {AR LS FAA A x7 T ol whet
At Aol F7HE 98 TRAIL(114-281)3 E 2] 3% &8 ~(Triple
helix) f- A &} Alol ol GGGSGE {1 AT 3= FHAE, E&] & & 2] X~ (Triple
helix)<} 2] X1 = & 2] 2 (rigid helix) f- A A} Aol ol GGGGE 1 A Y3t F- A A=
Attt Iz w2l ' 4 f- 2k} 17F TRAIL & A= 21719
mRNAE-E o AL cDNA gho]H e glol| A 7} {1 2 o] Zefoln &
Abg3le] PCRE F-33to] DAt 1 9 o] 3 A= 3} 8h4 o = 94 atof
AF-g-3t AT

2. TRAIL-ATNCw4? €} TRAIL-ATNC ¥ 2 4 7]
TRAIL-ATNC4 A D o] ARl Fefan == 3238 ¥ tf4F(BL21)S
LB Hlj =] el 3§ E3to] 37°C 2 &nl 7] el Al A 51T} ODgy 4k 0.57F = RS o,
IPTGE 100uMo] = =5 nlj X ol H7}sle] ghuld o] gl 5 = & f

IPTG7} 71 o] F-oll = 18°Ce] B 7]l A st 5wt 712
o v B9k}, Lysis buffers 3 7FsE o4& 28312 48t 3l o
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[77]
[78]
[79]

[80]

[81]

[82]

AR 2 B2 45 N(& 1 9)E Ni-NTA bead?} 1A {F &2t 41 A Th.

AR ETHY A SR beadot A oA & & NS H gL, o] n|thEo|
30mM € wash buffer® beadE ! 1T}, 0.1% Triton X-1147} 35 Wash
buffer® g+ 2] ol %5 2l (endotoxin)& A 71 3}l wash buffer® TritonX-1145
A A8t} o]w|thE o] 100mM, 200mM, 300mM 3= 3}¥ elution bufferE
Abg-Ete] ghulA & 8= A A3 T SDS PAGER 95% o] 4k2] 2 3 4 A

A2 55549 o,

<AA[ef] 1> T4 H g v o] #] Aol] M v = E A Edtoln
217kl #H 2l ¥l = 2 (heavy chain) ©H (15-161)2] N &etel], TRAIL 58-# A3
A& 7FA = QIZF TRAIL (114-281)& Fd 2 0.2 ZA3}sl9 o, TRAILY
A2 ' Alolel] W A(linker)E & k). ol W] TRAILY 4572 741 & 571
Aatel ¥ N 2ol 1471 9] ofn| Al A -S AbA 8t o 24 30 A A L2
A 7F 3= Ak J A ol HAE & 2 (rigid helix) -2 E A3 21§19
A A 0 72 E gl E AP 2 (Triple helix) & o] F= A2 S 7 Edl &
&l 2] 2~ (Triple helix)E A< & & TRAIL (114-281)2 4H ] 8l c}. &gl ~ 9}
Gl SRl Alo]l = GGGSGEF &2 f-A A © A (flexible linker) & 4 ¢ 31
AL E 339t o] & TRAIL-ATNC (Active Trimer Nanocage) &) 3L
gttt

Hejd o A A el A7 A A8 Hed o gha 2 oRE =
o] 3ol QIE] 7714 =& A o)) Al FElo]| B(IL4rP)E AT A 7] 0 24
HAE A o] A 7F A A Hell A T 34 58 AYEE 31951, 1 Aol
MMP2 &40l o] 3l Aetl] = M2 WM T FAo A=
A o] A7) 918 7714 =8 Alof] AFg Fof], L pFo] o=
H A2 " YAl X 7} TRAIL Aol &= A3He 4= 9l 55 o2 4] el H
ol =of ofaf #H 2]yl o] 2h-g-o] A3l WA| G vl FEo] =
3725 TRAIL-ATNCE TRAIL-ATNCuA4*e} 31 W 31 T2 1A). $HA,

o] A} 5] 3= TRAIL-ATNCuA» -2 A 12 3= &2 | Bo]| LFEFW T}

IEZE, TRAIL-ATNC!4P2] 32} 125 1 F-E 2 A 57| o] A ¢ A 2}, TRAIL®]
el gl o el A e &2 £ (folding) & = & IS8t oo =¥
1% 9 % MODELLAR vI25 A3 TH(E 10).

SDS-Zg]ol A Holnfo] = 4 7] % 2 & TRAIL, TRAIL-ATNC,

95 A, Fopa] B eeldE Hyw
A2 At g ME S Felsg e
N

.

H=g P& o, 2F el of o] 2] Q1 vk
A7] 9} ZE HA oA A =5 Sl gk o 24 o ol A of QFY A<l
kel 2 QA& A 551 U TRAIL-ATNC 2} TRAIL-ATNCI4P 73 9- th 4+ ILE
Hj ¥t & o oF 12 mg A9 AAE GRS b A o2 38kl T) e

In vitrool| A} =8 3= TRAIL & A| (DR5)2}2] A 3h= A3 oli} oAl E Al

J



WO 2020/180144 PCT/KR2020/003166

[83]
[84]
[85]

[86]
[87]
[88]

[89]

[90]

[91]
[92]
[93]

10

%91 TRAIL-ATNCE} TRAIL-ATNC## k2] of ] 913= 2kl = gl th(
D).

<A Al o] 2> TRAIL-ATNC4P2] A 7] 2 -2

Ni-NTA beadE ©]-&3}o] TRAIL-ATNC7} #}-8 # tf 4+ ol /] TRAIL-ATNC
wapb S QA 5t ATk A A g el o] d| g ¥l LA o] X & o] Fi=A] 415
ate] FAAA AN Z(TEM) w4 & 573 51 A4, TRAIL-ATNCI4+#7}
LA o] A & o] Fi= AL A th(& 24). 18] 4L T4 3 AHEHDLS) ¥4 &
=3 5o Al TRAIL-ATNCUA4P2] 7] 7} ok 21mm el 418 EHel 313 vl 2B).

<A Al el 3> TRAIL-ATNC®]| o g TRAIL & A 235 &4

TRAIL 58] @A Dr5& NHS-EDCZ &4 83 % 3 &2 2vH(SPR)&
FAAH T SH o2 AT 7] a1, of §F-2-0} %l (Ethanolamine) & &
L2718 ok TBSOl H0}2)3i= TRAIL-ATNCS 8.33nM -8 A ¥k 0.52nM
7FA], TRAIL-S 400nM B AHHA 25nM 7HA] Z+2E TRAIL S8 A 7} 254
FAMH o EH A A kineticsE A 3R T Drs7F TR EH o] 9 A] &

QEZE A Y& T (reference) & &2 AF-8-3FA T}

TRAILS -2H3F U} = 7| o] ] TRAIL-ATNC3= TRAIL ¥H5of) 8] &) oF 104 ¢
2 Koo A 101) T] BE2 ko 46S B TFH TRAIL-ATNC7F TRAIL®] H] 3]
TRAIL =& Al t] wt= 7] Agst, Aghst - 2l 2] 7} = 7] ¥ = stable
complexE ©|F3= Z1& Flst vt T4 24 Q1 8l 2] (Kp) 4k
TRAIL-ATNC7} TRAIL®] B] &l <F 1004 ©] wki=tl], o] A-& TRAIL 5-& A o
o 3F TRAIL-ATNC 2] Z %52 o] TRAILC] Bl & oF 100W] 7186150 &4
WERITH(R 3 3 3 D).

[3E£1]
Ko, (MT577) Ko {57 Ko (M)
TRAIL 2.57x10% 1.50x 10 58,26 %10
TRAIL-ATHC  5.29x10° 247104 4107 %104

<2 Al o] 4> TRAIL 2 TRAIL-ATNC * g of] w}& A 3 AbE H-4

MDA-MB-231 Al 3 Z 5x103 714 96 9 & 1] o] E(well plate)2] 7+ dol] A a1
37°Col 4] DMEM Wl 2] (2% FBS)oll A vl 3} tf. 24 A1 31 29l modified
PBS(500mM NaCl, ImM DTT)°l] <©}%] = TRAIL, TRAIL-ATNC Z}7}9]
chel A S 5pM B A EEA 0.040M 7FA] A Eol] %] 2] 8FaL THA] 2441 7F EQF
37°Co A kel th. 1 3o Al E 79 &4 7] E(KLD-001, Rockland) &

o] gt Al E A E5 (viability) & S 8kGl . o), WA & A 25| &
A ET S 2T 2R 100% 2 F s W dHAd A2AEES S
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[94]

[95]

[96]
[97]

[98]

[99]

[100]
[101]

[102]

[103]

[104]

11

TRAIL®Y H]3lo] #l &€l =7 o] x| o] ¥of] TRAILS| AA| o] =
TRAIL-ATNCIC5°=0.05 nM)+= TRAIL(IC®=0.4nM)e°l] H]3}o] 109] 4 2] &

Al E 542 ol ATHE 4A).

PCT/KR2020/003166

W3k o] 23 TRAIL-ATNC A| EAFE o] Z-tl . 3}+= Annexin V-FITC%}

3 2 1) t] & o}o] @ t}o] = (Propidium lodide) 2 Al =5 9 A 3lo] Al %

9l

AFE A

AFEnguto 8 wie F2E DR AEGEEAY 2 S48

W02 Al I F S THE 4B).

<2 A o] 5> DR4 & A B3= DRS &A A 2] 5o 0h2 TRAIL 2
TRAIL-ATNC®] A % A} 3-4]

MDA-MB-231 A| 3£ & 1x1057]4 6 4 = 9| o] E(well plate; 35 mm)2]| Z+ 4o
A1 a1 37°C o) A w9k & T 244 7 $of] DR4 &HA(200 ng/mé) <k DR5 &4 (5
pg/ml), == 2w A E 77, & F Al A3l A7l skt 1A E <t
37°Col 4] 1l % ¥, modified PBS(500 mM NaCl, 1 mM DTT)el| o} =
TRAIL-ATNC Z}Z}te] @A 8- 2 5nM 22 0.3 nME A 3o 2] 2] 8}a1 347k
FoF 37°Col A vl st ERAl 2 A EE W o] ] 3L Annexin V-FITC2}

X 29 U] g ofo] @t} o] = (Propidium lodide) & A 3£ & 14811
MEFESEAA7ZE M E APE 358 74 O}Oﬂu}

TRAIL,

TRAIL} TRAIL-ATNC = ¢] o] 2] 3} A EAE -2 DR4 &4 L DRS & A & 242

2] ekl ol = A8l ¥ X ko), F 3
TRAIL =-& TRAIL-ATNC] 9] 3t A| 3 A}

TRAIL¥} 7o] TRAIL-ATNCY- DR4 2 DR59}2] 0] 2] <1 A glol 2] &

AFAPELS FETE FAFATHE 3),

AL Sl Al 5ol M=
ol A H At} ol A= F3)

<2 Ao 6> A F 2] &N o] 4] TRAIL, TRAIL-ATNC 2 TRAIL-ATNCIL4P 2]

k7] BAl

2] &1 42(Saline) ©ll <5 ©} %)= native TRAIL(10x¢g/ml), TRAIL-ATNC(1.0mg/ml),
TRAIL-ATNCU42(1.0mg/ml) T 2 -& Z+2F 20002 Zh2Ee] BALB/c ©FAl &
Aol QESFA M 0 8 FAFSEAL 53, 153, 303, 1Ak, 3A1KE, 641t 1241 1T,

24717k o] Dol 72 ST} A 91 4= (Saline) T 59

1.3 8} 3 TRAIL &4 & A}-8350] 9 ~8 B8k 5=3)

At

H

2] @ 4=(Saline) 7 F-o] 3+ 7" (serum only) F o] 4] = TRAIL &} A ol ®t

METF AZHA Ghen R Beofx = dide 475 v v

Wl Z(TRAIL, TRAIL-ATNC H3= TRAIL-ATNCUA®) 52 77 H-3j| 4
product) & FA AT ZF N 7E AEE vl wl=o] A7 5 V] F o

TRAIL-ATNC®} TRAIL-ATNCUA4P 2] Hk7k7] & A Ak )
T A3, AF e " Yol Al TRAILS] REZ 7] = ¢F 3.5 0]l o1}

-

LL 0k o 7 oFe} A ulo
FAVE AF = 2447 Fol g AH e Golo) A D3 S Ao]A SDSE
st

$oh

(degraded
TRAIL,
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[105]
[106]
[107]

[108]

[109]

[110]
[111]
[112]

12

TRAIL-ATNC#} TRAIL-ATNCu4? 2] §H717] 3= Z; 2} oF 5633} 53%- 0. & 154
ol F7Hek b & HAAFRIth F 3ol o shH TRAIL THs w4l o
A X (rodent)ol| A 2] BEZ7] = 3-55-, Aol A o] HEZEV| = oF 30F- 02
ZALE QA e}, wheb A TRAIL-ATNC 3 TRAIL-ATNCU4P2] 91 3] 1 of] A 2]
W7k & Z7EE Al o' ol AFEth 244 7F 0] Foll = TRAIL, TRAIL-ATNC
Z19) 31 TRAIL-ATNCU4P B 5 247 3] 3 lof| 4] Abg} At} Proteine F¢] g+
T Yoo @A ul = o] 31, control serum< T A & FolsHA] k= A d5E
LR AT albumin (coomassie)i= W+ T &= (internal control) . 2 A
1l (albumin)e F-7FA] 5 9 A (coomassie blue staining)-S- 538l 215} o]
I o] g &5 gdskgln)

<2 Al o] 7> TRAIL, TRAIL-ATNC 2 TRAIL-ATNCUAP2] &9k %] T2 A

PBS 100100 ©71 MDA-MB-231 M| 3 1x1067] & 673 ©] ® BALB/c WA
AFH o Q&% s X]o 3]st7AL sl T F o] 217171 100mr 7HE ¥ L& o,
FPI-774% %A ¥ o] 2] ¢ 4=¢]] o} 915= TRAIL(0.5mg/ml),
TRAIL-ATNC(1.0mg/m¢), TRAIL-ATNC4*(1.0mg/mé) ¥ A& 717} 200404
zhzyol AF ol ae]gdwl o & FAFSHA T

IVIS &3 o] A 2812 ARG AL 2= 1AL, 641 KL, 124] KL, 244 {12
A o] A W BXEE 2ASI Y 28 a 24%17J$°ﬂ A E 3] A 7] 2L
S A L 2 A 8-S o] 713 o A o] drtu HollE=AE
AbatSiT.

TRAILZ} TRAIL-ATNC Y o A -9- &k 4] 55 o] glalar Aol A
%A ¥S #3389 ol TRAIL-ATNCYE EPR & 3}o)] ¢ 8 TRAIL#} 8] 73]
AR W T 324 ol Frbstd o & Aol 7F gl Tt 1ev 14
FEFO] =(IL4R 23 FEFO] = [L4rP)E A 713 TRAIL-ATNCUA4P-2 A A W] & <F
%4 55 o] TRAIL, TRAIL-ATNC®) H|3lo] A F718l &5 & 5 A=
.

fir

EN

<21 Al o] 8> TRAIL, TRAIL-ATNC 2 TRAIL-ATNCu42] 3£k & A g 3} 4]

PBS 100¢0°] ¥7] MDA-MB-231 M| 3 3x1067] & 675 o] ¥ BALB/c 1 & A3
AFH o Q&% s X]o 3]st7AL sl T F o] 217171 100mr 7HE ¥ L& o,
FANRE 4170 R YAtk Ao 1ol Al Al gl Holdde
TRAIL(0.5mg/mf), TRAIL-ATNC!4?(1.0mg/mé), Ferritin(1.0mg/m¢) ¥+ 48 z}7}
2000 237k o] Aol Aelrgml o =2 FAbetith AT Aol 334 F- 83
FAPSIHA Tl A7 A wFAE SAS T AV Z & R
YA AE S43A S vl T2 2 e 2ol 1l 2195, A5
#0}91 = TRAIL(0.5mg/mé), TRAIL-ATNC(1.0mg/mé), Ferritin(1.0mg/mf) 94 2 S
Z}2y 2002 Z¥ 2y o] A o) me] W o 5 FALS T 357 Al e & A F 5
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[113]

[114]

[115]
[116]

[117]

[118]
[119]

[120]

%
X
2
)

O

-
£
_1111 it
&
FU
5&
s
(r
rulm
Ij

ARE gAste] T @,%3} T4 FAE AT Ed, A &3
TS 1 1H= 31, TUNEL assay & <~ 3) 8} 91 T}
1 A3, TRAIL %égiﬁ ﬂ%ii%ﬂ H|slo] E4Fe] folshA 4ol
A 3l %) 9 ¢} (p<0.05). TRAIL-ATNCIA4®= T Z 3 7)o} 1] @H(p<0.0001),
TRAIL®] B] &l A 52(p<0.001) &l 8t Al T4 A& Aallatsl o (& 8A),
TG FAE EA A% 8B), T YA EAPE = TRAILO| Y o) 27 K.t}
U g4 o2 {58 th(5: 8E). ¥hH BRAY fleto]l =7t gl+=
TRAIL-ATNC9| 74 -5-+= &<t a #7} v n| &t o5 8D). TRAIL, TRAIL—ATNC,
TRAIL-ATNCw#» W5 =57 o] ¥ 3}= gl e (5 8C), Aol &
HH o = BTl al A 5442 Y EFA] ¢ FTHBUN, Creatinine level Z74).
o] A3}E %-3}o] TRAIL-ATNC7} in vitrool] A 2] M EAME & 2}o] A =
TRAIL-ATNCw4 ¢} 2Fo] 71 ¢l S 1) -5 &4 g of| A= TRAIL-ATNCe]| B}
Hefol =5 L Ashi= Zlo] TSEMAH Y T 2381, o] 5 B8 ddadE
ARA & F Uth= A& gdskgln

W3k BxPC3-Luc Al 3 (luminescence & $HA| 3 A Aol X)) 2x1067] &
6% o] ¥ BALB/c A3 AF 2] #7doll HojA A o] 2 X (orthotopic
model)& YH& 1 T BLI(Bio-luminescence intensity) & &3l & 2] A 7|7} 4 &3]
ZAgkthar A E QS w] T2 2 417 02 Vol Zh2Ee] 1559
2] &1 42(Saline), 2 $3 5~(Saline)®l] %} 31 += TRAIL (0.5 mg/ml), TRAIL-ATNC!4»
(0.8 mg/ml), GFP-Ferritin (0.5 mg/m) ¥+ 2 & 2+7+ 200 wd ¥ Z+2he] A F o
AW o g FAFeITh 2ol 134 - 83] AL AL, 3 o) §F WA BLIE
T3l TF A AV E v alst vt 83 A FAF F- 2 Fof] mpA| Mo R
T4 BLIE A, AFE& sl At = AEstal T4 FAE
=23} o}

-1 A3}, TRAIL-ATNCM»= Control %7 o}1] @}(p<0.01), TRAILO]

B8 A 5 (p<0.05) 591 8H) Ee] 94 Asshgom FFe] FA%
Zashgih. o] A3hE F o] TRAIL-ATNCHw7} o] 5ol 28l Feh 5% 7.9
st obu) e} 2 4] 7] ko] FFo] Aebck 74 F 29 (orthotopic) % ol M
P EE e & 5 YATHE9)

<A Aol 9> 4 FEFo] =& v 25 | o] 3F= TRAIL-ATNCS] A EA}E A
ZA}

MDA-MB-231 A| 3£ & 5x103 7] 96well plate2] 2+ wellell 41 31 37°Coll 4] DMEM
vl %] (2% FBS)°ll vl 93} At} 24 4] 7+ 3| modified PBS (500 mM NaCl, 1 mM
DTT)ol| =} TRAIL, TRAIL-ATNC, TRAIL-ATNC!4?, TR AIL-ATNCCD#v6e
Zhzyo] w8 10 nMAF-E] AR M| 3o A 2] 8l ar thA] 244 (1 F<F 37
°Coll A wjeFetgith. 1 Tl M E 7l 54 71 E (KLD-001, Rockland) &
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¢
Olt

o]-&&to] Al AL T (viability) S AR o wf, @A S A e shA]
AFETS 2T LR 10022 T3 W A AlZASES SA AT

[121] 2L A3}, TRAIL ol H]&to] s 2] ¥l v =7 o] A] 2]3fof TRAILC] A o] Sl+=
TRAIL-ATNC (IC5=0.11 nM)+= TRAIL (IC5,=1.6 nM) ©l] H]3}o] 100] %] =
/q] Ay EH g qu _7,:915} 3z xJ oz E]_o] L= z% st%L TRAIL-ATNCLL4P (IC50=O 48
nM), TRAIL-ATNCEP4v6P (IC5,=0.36 nM)+= 34 FElo| = &<} 3Gl o] TRAIL
B 52 Axs4de BATHE 10).

ot
(o]

[122]

[123] <2 A]d] 10> TRAIL-ATNCe®|| vl =Zd|o] ® %4 fefol =9 A4 A

[124] ANTH F71 4 2 A (IL4R) W12 -& NHS-EDC = 24 3} %
THETHEZH2HSPR)E S AR ol A A 7] 2 TBSel ol &=
TRAIL-ATNC!4P-2- 41.67 nMFE A HHA 0.65 nM7}A] IL4R©| A $He
T A FH ] A AT kineticsE w218t} IL4R7} coating ¥ o] A g2
QL EZ A& reference = A& 3T}

[125] 1 43} IL4R A7E 5= 9= FEto] =& &3 TRAIL-ATNCS!
TRAIL-ATNC"#*3= ILAR Ol T3l &l 2]/ (Kp) %k 37.67 nMS K.t} o] & gt
Z 3} 3= TRAIL-ATNC4po]) Sxk¥] 37 4 S ebo] = [L4rP7} TRAIL®] <]
Wl REX) 9F 51 [L4RC) ol A o & AT o oo WEFATHE 11).
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Z Q
739
A& AEUE 1R FAEE o =t Hh = o] Fo] 1 IR E 8 A(TRAIL)
A E gl E @ 2triple helix) E A, 2] A1 = & 2] 2 (rigid helix) ¥ 7 2
AWM E 28 TAE R obr] Ak 4 2 o] Fol 12k 32|l 54
WA S ¥etE g3 e =
(713 2] Al1gkel oA, A7 EE @@.i(tnple helix) A= A EHE 302
TEAE = o i ak M E R o] Fol X A& A 2 k= 8%

P31 3] 4| 13©] 9}017‘1 871 YA = @ A (rigid helix) 7= A HT 42
TAE & o =t AR o] ol A& 5O o= §F
Zdfletol =

[Pd-1"% 4] A1kl SJoA, 37 &3 ZE ol B AEHE 55 TAH =
o4l I E o] Fof X A S EA O al= §3F HE] ] Elol =,

[7d-7-3F 5] A1 WA A4d 5 o] = gk o] {3t ZHEto| B 5 2 gsl= v gl |
L} %= 7 o] X (nanocage).

P41

} 6] A5kl ol A, 7] He ' YxAlol A= Fl | 9 TRl EF ol
Edtol(trimer) FHE §3HE A& SH o2 5= dgd

L} %= 7 o] X (nanocage).
8787 AEHE 12 BTAEE op A DR o] Fo 3 Q17F Ed A(TRAIL)
WA, Eg] - @ Xtriple helix) B A, 8 A = & ¥ X (rigid helix) & A,
HEWE 22 FAHE ol Al 4R o ol7l 12k 5|2 54
1l o} EXJ rﬂlE]_o] == }:6&3}5 o) 6L ;J_-_‘tl/] ,ﬂlE]_o] =

N | AL
AT AT delA, A7 § 3 Eelrhol B 4] Qg A8 F4
% 37] 9 364 ko] = Abo]o) MMP2 A Aol E7F F7b a6

(713 9] A7l oA, 7] Ed]E &P A(triple helix) A= AEHT 302
AR o] Fof A& X o r dt= &%

K
>,
i)

Ir

o7
=
=)
s
[-‘>~
>

(78t 10] A7l MH A7) YA = &2 A (rigid helix) B 73= A DA T 48

TAEE olu A AR o] RolF AL EA o sl §i}
= %HﬂE
(A3 111 AT Yol A, 7] o B4 Aekol = QB F71 4584 A
AL EROR

#H B} o] = (IL4rP) B += CD44 A3t H El o] = (CD44v6P) 91 AL
= §3 Z 3 Elo] =

(78121 A8l oA, 7] 01 Bl F71 4 784 A3 felo] =(AL4rP)=
MAWME 608 FAIH = opu] At A A& o] o %] 51, 47| CD44 A7)
FE}O] =(CD44v6P) = A A H T 978 A H = olu| =t A 2

-
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A E =

= 3t

o] A, 7] MMP2 A ¢t ALo] E= A AW 5 7

o]
AR

@l

A8

4 13]

Q_—rL

[

A E =

= 3t

AHT 8

Ee] g epol =iz A

?ﬂ]—

oA, &7 &

o]
AR

@l

A7

@ 14

Q_—rL

[

&

A7

@ 15]

Q_—rL

[

7 2] ¥l Y= o] #](nanocage).

BA

@l

A15

@ 16]

Q_—rL

[

Eg Qo] Eeto]¥(trimer) 3 B 2

o

L} %= 7 o] X (nanocage).

@ 17]

Q_—rL

[

| 2 Elo] =,

e
ij=
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