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 E: ks Arg-Gly-Asp (RGD) # % Bk Lj-RGD3 5§ 44 A& 4 HRG £ 4 55| Fl R, @ RGD H#%&a A
HRG #FELA7 47 4| o % 37 A& 49 7& M, (2 4F B ¥e 5 R . AAFA Lj-RGD3 M 5 s 4eay X %, st 2F A & Lj-RGD3 A 3 RGD
Atk REAR Lj-112 #4T T R H A SRR . ¥ 34 RGD BARe Ak RERLE Lj-112 255 S REMET
PET-23b # 4k, ¥ AR Lj-RGD3 AR Eih Lj-112 F G #4T IPTG 3 RiL, THAROLUARFf EMEL;, KA
MTT &0 2 37 A A fo % TAKE & 3P ARk R K 20 ECV304 4a 38 54 64 #7448 1 ; K A Transwell 48 fe3% SRR A A L
HJRME Matrigel B4R A FRFEA R rLj-RGD3 5 rLj-112 3 ECV304 #mfitnif £ B2 I8 e 4p kI VE F ; 15 A B R Ak £ IR
(CAM) #A 420 rLj-RGD3 & rLj-112 »f fo /& #7 A 6937 #1145 1 ; ELISA kA2 M M AP & & »F 856 F 5 48 ILK-1 AL )
Hoh R R FA BN KT T 5FE4 % 15 kDa ¢4 rLj-RGD3 & rLj-112 ¢t & & . MTT 5% & 9, rLj-RGD3 5 rLj-112
H)vAF) B4R A XA #] bFGF #4549 ECV304 %8238 74 , rLj-RGD3 49 1Csq 74 0.889 umol/L, rLj-112 ¢ 1Csy # 0.160 pmol/L.
A RZ AR A, L]-RGD3 5 Lj-112 #4474 ECV304 faf ey it A, 494 F 554 50% #= 63 % ; vk bFGF A4
1Al 49 ECV304 2t % i& Matrigel 4972 BT A ¥ A B 2474, H Lj-112 6947 #3046 3& T Lj-RGD3. CAM g 3 4 %
ek R AW, rLj-RGD3 5 rLj-112 ¥ 437 4] CAM 84 fu /8 #7 £, BLF 57 B 44 F rLj-112 694F A 5% F rLj-RGD3. ILK-1
% ELISA 32 % &9, rLj-RGD3 5 rLj-112 344 F 41 ECV304 #zm ILK-1 ¢ &k, ZFFA A rLj-RGD3 5 & RGD 44
KRBAREG rLj-112 B A A4 E Ak, EREIRL-112 495 K35 T AR Lj-RGD3, & #L8A Lj-112 # HRG
HEEE, MFAR L]-RGD 4% 85 HRG A ¢RI BIEHF AL é L E A H TR R MmiZ, —Fehhm®
A DT AT R 6915 Tl 3,
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Anti-angiogenic activities of Lj-RGD3 toxin protein from
Lampetra japonica and its mutation protein Lj-112 without
RGD motifs
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Abstract: Arg-Gly-Asp (RGD)-toxin protein Lj-RGD3 of Lampetra japonica shares homologous with a Histidine-rich
glycoprotein (HRG), and both RGD-toxin protein and HRG have antiangiogenic activities with different targets. To study the
relationship between the function and the structure of Lj-RGD3, we studied the anti-angiogenic characteristics of both
Lj-RGD3 and the mutation named Lj-112 of which three RGD motifs of Lj-RGD3 were deleted. We synthesized the gene of
Lj-112, constructed it to the plasmid pET23b, and expressed the recombinant proteins in Escherichia coli BL21. Both
recombinant proteins with the C-terminal his-tag were 15 kDa soluble proteins. Then we purified rLj-RGD3 and rLj-112 using
the His-Bind affinity chromatography. To examine the effect of both proteins on bFGF-induced proliferation of ECV304 cell,
we carried out the 3-(4,5)-dimethylthiahiazo (-z-y1)-3,5-di-phenytetrazoliumromide (MTT) assays. For cell migration and
invasion assays, we used Transwell containing insert filter and Matrigel to imitate the in vivo environment. To examine
whether both proteins were capable of interrupting the angiogenesis in vivo, we used the chick chicken embryonic
chorioallantoic membrane (CAM) as an angiogenesis model. We used Integrin-linked kinasel (ILK1) ELISA method to study
functionary mechanisms of rLj-RGD3 and rLj-112. Both rLj-RGD3 and rLj-112 inhibited bFGF-induced proliferation of
ECV304 cells in a dose-dependent manner with 1Csy at 0.889 umol/L and 0.160 pmol/L, respectively. The results of migration
and invasion assays revealed that both rLj-RGD3 and rLj-112 showed significant inhibition on bFGF induced migration and
invasion of ECV304; and rLj-112 was more active than rLj-RGD3. The result of CAM angiogenesis assay demonstrated that
both proteins inhibited the angiogenesis in chick CAM, and rLj-112 was more active than rLj-RGD3. ELISA assay of ILK1
showed that both rLj-RGD3 and rLj-112 down-regulated ILK1 expression of ECV304 cell. The fact of rLj-112 was more active
than rLj-RGD3 on anti-angiogenesis indicate that rLj-112 was likely with histidine-rich glycoprotein (HRG), and the factor of
sequence homologous between rLj-RGD3 and HRG cannot enhance antiangiogenic activities of rLj-RGD3, the signal pathway
of anti-angiogenesis of rLj-RGD3 and rLj-112 are differently.

Keywords: Lampetra japonica, RGD-toxin proteins, histidine-rich glycoprotein (HRG), mutation, angiogenesis
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HATEEE AT — RS LR A RGD 431751
M B Ay 441 L A0 55 T 5 40 M B 5 2R H) 45 5 i s i
RPN, R B A R AR S
eI EIE N IWANY i SN 1 1 1 | =S A S B b
YRGS E R o 125 Ik E R BA 4 AR F
KA RGD R R BRI, X 4 REWR AR
TIeEE . WS Pk g | S % L 65 0 AR A5 1
POl ST RS TR Lj-RGD3 A

Journals.im.ac.cn



1430 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

October 25, 2011 Vol.27 No.10

R KB R B4 4 K25 RGD HEEN
(GenBank Accession No. ACS71748.1), Fi i s256 ik
B, rLj-RGD3 HAPLMAT i . PUibag 5 K i
ANHREEMTIRE,  FLik 2L T R LA i 2 2235 1)
A OIS, X Lj-RGD3 & —F il ) RGD
HEREAP,

— AR BT S X S5 SR, Lj-RGD3 KR
HA RGD # £ E MK RGD HARFRIESN, HAE—2
45ty B 5 R & H & M & A (Histidine-rich
glycoprotein, HRG) A [F¥lE, & &A= b E M
R IRT S b o AR L RS
I B, FEEAT 4 D45 N SGHY N1-45
My . N2-Z5#93, . C Kif-Domain M & & 4H & FR 45
s, oy & AR ES R R B 5 AR 2 ik
SEAMATEE A TIEE, . PumigEE, TRk
G S A A L i 5 A0 T 4 T R
£ 7/ S CI

YT HRG W EA BT B A TG, A SOkt
Lj-RGD3 17 T 3~ RGD MR 4Bk 2874 (frd4
N Lj-112), {EH RGD # % KAy M Lj-RGD3
5ERZE HRG M5 A8 Lj-112 BT A8 B A8 16 1
HEAT T L8, LIHASE Lj-RGD3 45K SR &R .
1 MHRE57%

11 #F#FniH

= 78 AR L 5 48 Lampetra japonica 3% [ T
PR VT

ECV304 (A JB# ik Py K 4 ) 20 i F s ok
%5 pET23b 23 ki K pET23b-RGD3 40 JFi ki Ay A
L FAT; FORARBGAR & . IPTG I A A %k
YIKGEAT; AEREMZENHE (His-Bind Column)
4 H Novagen 23 fl; 4R ILE 1A F 5 E PAA A H];
B M BT 4 40 g 4= K X7 (Basicfibroblast growth
factor, bFGF) ¥y [1 PEPROTECH INC; DY F JE %
WKmE (MTT) . 40 2 Wl B 35 = K20 vl s ELISA
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A& Matrigel Y06 3 36 [E BD 2] ; 96 fLAR |
Transwell 4iAER5 =46 H Corning Costar /A F]; 6
BN INGNE PN AR
12 £EMERFESHA

K HH EXPASY F G0 X} 25 1 1) 2 L TR 4 B A
SEH IR AT AT, SR UniProt blastp A8 2 8% 5 % 4
H AT T8 LT
1.3 BEWMEEBEK

Y ER Lj-RGD3 BN & A KEmEE ¥4, ik
HEATHE PR 1 28 AR AE , MOR A3 K3 8 A U 1 o
Lj-RGD3 3 /> RGD H A iy 4= fift 2 5 74 H PR Hhy K% =
YN FE R, A RJEE L Nde T A1 Hind TT 4y
VI Mg 2 pET23b #4A
1.4 FBEFRNEEL

P B AR (A BV SE R BTRE pET23b-112, CaCl,
W U2 e {5 323K B K W AT B Escherichia coli
BL21 1,
15 ERMBESRERAHETE

Xt Ak e B B EAT 30 °C i B Y S T -
D-miAtmtmg=F LM H (IPTG) WKk, WiEE A
R K B E, PR R, RA Novagen
75 A 2R SR AR BT AR L AT Ak, DL H
WM Tricine-SDS-PAGE™ 1 Jik 12 7 7 2K 1 ot 4 i
UETE
1.6 rLj-RGD3 FA R 5RTREH rLj-112 Z 8
o EMFTE MR LR
1.6.1  MTT L4202 1150 21 9 19 5 0

¥ ECV304 20 P T 96 FLiR H, in ALk
4 30 pg/L 1Y bFGF 753 4 MU 3458 24 h J5 , it AR
VB B A R Lj-RGD3 5 28 A8 A Lj-112 B8 4k 28
7% 24 h, MTT 35 5E B H 490 nm R BGI I fE
1.6.2 XA E/REE (CAM) L4

K 6 HIRXIR, bFGF 5 24 h Ji5, LA 30 uL
WM 0.2 g/l AYEFAERY rLj-RGD3 . 2748 A rLj-112
FEAMEH TR, FEELL 30 ub b 6 68
rLj-GRIM19 (0.2 g/L). PBS. Vil BAEXT I,
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24 h JE UL IS I A AR L o
1.6.3 IR

&M Corning Costar /A ][ Transwell (8.0 pum
pore size, polycarbonate filter, 2B ERERIK) 400
Bk LLER DL bFGF Shafbsfl, 25 8 Kok B2
BRI B2 N ECV304 i e T TR I . X
1L F4 3] Transwell T~ 2 [f A% 41 Bt LA Olympus 2 58 W
52, BRE T BEALIE I 4 LR IR IR (K
44 Dotcounter), K BE AT 8 2A ST
1.6.4 2R 15

B N T HRJF R Matrigel 576 Transwell AR |,
FIH Matrigel #1 Transwell BE{5K IR, [RIREL
bFGF Ay {70 R A I 3 ol 45 11 % ECV304 4 ffd 35 i
52N HARERAE S A0 B SE g AH ]
1.6.5 B IE ST (ELISA) 742 0 P Ff 25 141 X
AL FAE BRI \LK-1 ZEA 19520

1 ECV304 40 g Hhom A 23k 258 30 pg/L 11
bFGF 53 24 h 5 , A [ 55 551 4 1) B A 7 rLj-RGD3
KGEASR rLj-112, 4kZRH55% 24 h, 20,
10 000xg £4.L> 3 min, H 13, # BI7 & Uil 4k
FI ELISA YERLINEE F X ILK-1 IR0 o
1.7 ®it7HE*E

I 1 SPSS13.0 S it AR A4 5% F 5 25 70 v 45 R it
(NI

2 HR

21 B4R Lj-RGD3 BIFFI b K RITIK Lj-112
9 cDNA F5&

Lj-RGD3 1 118 P HEmR 2H i 0, H— 2 45k
TR 1T AR, 17 DRER 20 AR,
ExPASy {1l #lie 45 i s 10.01, J@ B ik iR
M. i2 ] UniProt blastp 2 7 % ¥f /£ A Lj-RGD3 i
g X, 458K, Lj-RGD3 5 &k 2 il
Brugia malayi f) & & &R H HRG 1 40% ¥
G —2 k5 Dok 22 difl) TCRB BB 45% 1Y 51—
HHE (K1),

AT HRG & (B A Y Fr A/, A3kt 3
> RGD BifAL B4 5 1Y Lj-RGD3 K #E4T T ¥ 51
A (MFEARKEELZITY), JokHEME 8%
15), AHUFSI TR pET23b #iik (K 2~3). =78
A4 M Lj-112,

22 HERFEETHEZER rLj-RGD3. rLj-112 &Y IPTG
FERE. GILRETE

Tricine ) SDS-PAGE %@ 45 R o, FHZHT
JE RS T Al AR rLj-RGD3 il rLj-112 4lifkE 1,
THBEARTE 95% L I, T 15 kDa &£, iX
Rt — LAY EE R B E T R, BT
rLj-RGD3 il rLj-112 #B A 15T, SR kAT
SR 32 T HLfar s AT EE U A FS (8] 4).

Lj-RGD3 MSTFINGTQE -VDAICHKQN Y-PMGTETQG DTRGDTRTHT ETQAEARTHA ETHGDTRGDT
HRG MIT-HTHTHT HTHTHTHTHT HTHTHTHTHS HTHTHTHTHT HTHTHTHTHT HTHTHTHTHT
TCRB HFT-HTHIHT HTHTHTHTHT HTHTHTHTHT HTHTHTHTHT HTHTHTHTHT HTHTHTHTHT
Lj-RGD3 RRHTWRHTRR HTDTHGHTRR HKLRHEHTQR HTGARGDARR HGHNKHLHRM SAAVSECVGE
HRG HTHTHTHTHT HTHTHTHTHT HTHTHTHTHT HTHTHTHTHT HTHTIRENRK CLHQGKIIQP
TCRp HTHTHTHTQR YGHTETNIHI RTHRHTRTCN RHTHTRKYTH VGA

1 Lj-RGD3 &Y UniProt blastp [F%! tb 3¢ 45 R

Fig. 1 Results of Lj-RGD3 NCBI blasting. HRGP: Histidine-rich glycoprotein, Brugia malayi (nematode worm); TCR f: T-cell
receptor beta chain ANA 11, Brugia malayi (nematode worm). Identical residues are highlighted in grey.

Journals.im.ac.cn



1432 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

October 25, 2011 Vol.27 No.10

1 atgtcaacgttcatcaacggaacccaggaagtggatgccatttgt

M S TFINGTOQEVDAIZC
46  cataagcagaattatcccatgggtacggagacacagggagacaca

HKQNYPMGTETOQGTDT
91  cgtggagacacacggacacacacggagacacaagctgaggcacgg

R GDTRTMHTETIOQAEAR
136 acacacgcagagacgcacggagacacacgtggagacacacggaga

THAETHGDTRGDTRR
181 cacacgtggagacacacgcggagacacacggacacacacggacac

HTWRMHTRRMHTDTMH G H
226 acacggagacacaagctgaggcacgaacacacgcagagacacacy

TRRHKLRHEMHTQRMHT
271 ggggcecgeggagacgcacggagacacggacacaacaaacattta

G ARGDARRMHGHNIKMHL
316 cacagaatgagtgcagcggtgagtgaatgtgttggggagtga 357

HRMSAAVSETCVGE*

2 F4ALj-RGD3 B cDNA R EMESMEEEFT
Fig. 2 cDNA and deduced amino acid sequence of Lj-RGD3.

1 tcaacgttcatcaacggaacccaggaagtggatgecatttgt
S TFINGTOQEVDAIZC

46  cataagcagaattatcccatgggtacggagacacagggagacaca
HKQNYPMGTETOQGDT

91  acacggacacacacggagacacaagctgaggcacgg
TRTHTETOQAEAR

127 acacacgcagagacgcacggagacacaacacggaga
THAETHG GDTTRR

163 cacacgtggagacacacgcggagacacacggacacacacggacac
HTWRHTRRHTDTMHGH

198 acacggagacacaagctgaggcacgaacacacgcagagacacacy
TRRHKLRMHEMHTOQRMHT

243 ggggccgcacggagacacggacacaacaaacattta
G AARRHGHNIKMHL

279 cacagaatgagtgcagcggtgagtgaatgtgttggggag 318
HRMSAAVSETCVGE

3 FIIK Lj-112 Y cDNA R EESHEEERFTI
Fig. 3 cDNA and deduced amino acid sequence of Lj-112.
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4 Tricine SDS-PAGE i EMBEM A LI RER
Fig. 4  Tricine SDS-PAGE of the homogeneous protein
purified by affinity chromatography. 1: mutation protein Lj-112;
2: Lj-RGD3 toxin protein; 3: Spectra™ multicolor low range
protein ladder.

23 BHHEEIrLj-RGD3 5T rLj-112 fn M & H#
AR
2.3.1 X/ bFGF % F49 ECV304 2 /15 %5 119 7
TE/T

MTT 25 R, BPAER rLj-RGD3 H R4 AR
1 rLj-112 Xf bFGF 551 ECV304 1Y 4H i 35 7E #1512
FIHEHHGEIMH], rLj-RGD3 Hy2E % (Median
infective dose, 1Cso) 4 0.889 umol/L, & A5 1A rLj-112
i 1Cso >~ 0.160 pmol/L. Z5FFH, rLj-112 X ifn &
PR AL ECV304 3 E i 41 i 5ik B 24 Oy B A
rLj-RGD3 1y 6 £ (K 5),
2.3.2 X] bFGF FFHINGH TR (CAM) 1 &
BRI

i 9 A R S 5 i A A LA BT G R
B JYR KT 410 70 1026 A4 S 24 ) P A U, RS LA
A R TE R e A N RS 2 — . CAM 1L
B SE A LR, A 30 uL [RIZRFLY PBS,
L 88 rLj-GRIM19 (6 ng). & 2l 1k vk i 8 it o 1
AR AR R, X IR A TSR s A
30 uL (6 pg) [A%E5 4 rLj-RGD3 Al rLj-112 411
CAM I A A BB IR, HRAREN rLj-112
X CAM L4 A B4 il 4 5 787 4= A rLj-RGD3
(& 6)
2.3.3 ECV304 Mt # L5

L7 A= v BE AR T P9 B A B i RS, DA
bFGF YEafb ), LB AE R rLj-RGD3 J A% 4
A rLj-112 XF ECV304 LT RS (52 m . 45 R %
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0.6 [ /Z""{/
02+ /‘/54{/‘/‘ —— rLj-112

Concentration of protein (mol/L})

Inhibition rate of proliferation (x100%6)
=)
N

5 B4 A rLj-RGD3 5K rLj-112 3 ECV304 4 A& 78 sy 30 %145
Fig. 5 Inhibition on ECV304 cells proliferation by rLj-RGD3 and rLj-112.

6 FFHEZR rLj-RGD3 5K rLj-112 X M & #i 4 89 H0 H14E F

Fig. 6 rLj-RGD3 and rLj-112 to inhibit bFGF-induced angiogenesis in chick CAM assays. A window was opened on the egg shell
and a methylcellulose disc containing 200 ng bFGF was implanted on CAMs of 6-days-old chick embryos. After 24 h of bFGF
induction, 30 pL of PBS (A), 30 uL (6 pg) of rLj-GRIM19 (B), 30 pL of elution buffer (C), 30 pL (6 ng) of rLj-112 (D), 30 uL (6 pg)
of rLj-RGD3(E) was applied to the embryos. 24 h later, CAM tissues were photographed with digital camera. The circles show the
position of methylcellulose disc and the arrows show the discontinuous vessels.
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Wy, SXTRAAHN, RSRE (16 pg) 54 A
rLj-RGD3 FIEAIAEH rLj-112 Hy a4k ECV304
MARAIERS , HT MG R 53510 50% F1 63% , %
ARA rLj-112 X ECV304 4 i 1 A 30 il £ FH 3 T~ B
A rLj-RGD3. BIPEXS BRZH /N s &R BSA
KR A A A I 6T ECV304 4 Jifd (143 % TG 5% i
(1 7~8).
2.3.4 ECV304 W12 055

R [l R I R ) — B, N
Bz M G AR B AN R LR, AR DL
07 O8R4 . RN TR BT matrigel
F1 Transwell BL{5 AR PI ISR, T LAA 2B 5% 41 M 7Y
BT R, 45 R ER, PBS. BSA K UEMEZE mhif bt
HRAIXT ECV304 4l 321 T am il M T, i 4 78
rLj-RGD3 528K rLj-112 J5 ¥ ul## ECV304 41
MumyEE, H rej-112 fFEH R (B 9~10).
2.3.5  ELISA e P FIXS \WK-1 A 195207

5 HmA PBS fXf LA, rLj-RGD3 HfA:
RERARRER rLj-112 ¥l bFGF 7SRy
ECV304 ILK-1 [k, H SR BEM 500 o B 4
Mg, M2, FFIER rLj-112 X ILK Rk
AN SR 5 T rLj-RGD3, BSA K& A 4l fk ¥k it
WO R R 5 R BB (ILK-1) FRas Tl /e i
(A 11),

PBS BSA  Elution rLj-RGD3 rLj-112

buffer

7 EHE rLj-RGD3 5= T K rLj-112 #J§l ECV304
M E bFGF %

Fig. 7 Inhibitory effects of rLj-RGD3 and rLj-112 on ECV304
cells migration towards bFGF. **P<0.01 versus PBS alone, n=8.
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8 EFAA rLj-RGD3 5 {K rLj-112 3 ECV304 £
Rfi[s) bFGF iT 3898208 (Olympus Jt2 BHEHEE, 400%)
Fig. 8 Inhibitory effects of rLj-RGD3 and rLj-112 on Ecv304
cells migration towards bFGF (Olympus light microscopy,
400x). ECV304 cells were treated with PBS (A), rLj-RGD3 (B)
or rLj-112 (C) for 30 min, and then placed in the upper chamber
of Transwell. bFGF (30 pg/L) was present as a chemoattractant
which was added to the lower chamber. After 16 h incubation,
cells were fixed in 4% paraformaldehyde. After removal of the
nomigrated cells, the cells that migrated to the underside of
filter membrane were photographed (400x) under Olympus light
microscope.

9 B4R rLj-RGD3 534K rLj-112 #P#l ECV304
MR EY iR

Fig. 9 Inhibition of rLj-RGD3 and rLj-112 on ECV304 cells
invasion through Matrigel. **P<0.01 versus PBS alone, n=8.
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10 B4 B rLj-RGD3 5XRTARE N rLj-112 X ECV304 MBI 1T A BIS N (Olympus St BRI HE, 400x%)

Fig. 10

Inhibitory effects of rLj-RGD3 and rLj-112 on ECV304 cells invasion through Matrigel (Olympus light microscopy, 400x).

ECV304 cells were treated with PBS (A), rLj-RGD3 (B) or rLj-112 (C) for 30 min, and then placed in the upper chamber of
containing filer membrane which has been coated with Matrigel. bFGF (30 pg/L) was present as a chemoattractant which was added
to the lower chamber. After 16 h incubation, cells were fixed in 4% paraformaldehyde. After removal of the nomigrated cells, the
cells that migrated to the underside of filter membrane were photographed (400x) under Olympus light microscope.

35.000
30.000 +

Hl2g O44¢g

25.000
20.000
15.000 +

10.000 |
5.000 -
0.000

Concentration of ILK-1 (ng/L)

PBS BSA Elution rLj-RGD3 rLj-112
buffer

11 B4R rLj-RGD3 5& TR rLj-112 3 ECV304
hESREEYE ILK-1 RiIZH T

Fig. 11 Effects of ILK-1 expression on ECV304 cells by
rLj-RGD3 and rLj-112. The black one is at presence of PBS,
1.2 pg of rLj-RGD3 or rLj-112 with ECV304 cells; the light one
is at presence of PBS, 4.4 ng of rLj-RGD3 or rLj-112 with
ECV304 cells. * P<0.05 versus PBS alone, n=3.

3 it

H A 8 68 o5 8 25 AR 06, A shy . H
S HBEE N LA —XF R, fE IR R R
AR AT T AR, L H0AS T R KR o I AR
HIE &Y & 160 kDa iy BGSP-1 HA 41 4k 1)K
fpih e, HPTEsh e, peah, ORI
S IE BAG I s 2 oe a4 Ay e g X
WL ST, i 32 P 6 A R X A 5 11 g JER S
AEAETE RS, T LRI A R T L A AR A

ARG IR B R . P L AREE LTI AR cDNA
SCRERIEESL, AR R T —& B4 B /MR
RAETIREN Lj-RGD3 HE AP, 3 i3 WL 68 B84 E 1
IR AR R —FEA .

H AL g 68 87 4= A Lj-RGD3 J& &4 3 4~ RGD
BUAR) RGD #RE M 65 HIEE KA 4 1A
YRR IR M RGD B R E AR, X 4 REWE 31k
TETIERE . WM S AKIE | WS K 68 e Y AR 53
WP RIFTIEEN RGD HEE W s
R, BEMIRSE BRI, K
SR F AR TR 2 T R B 5 S T K i e R iR
) RGD R EH | HAT R IE R &M 2 2. decorsin
Je ornatin®®l; SRR Tk ) RGD HEEEH A 2
. variabilin & savignygrint”®; Sk T 6 68 [
WY Lj-RGD3 & O EA PR A IR 4 Rk
RGD H %% 1P, 1 Lj-RGD3 &5 4 Hi vl LUIF
W, ok A TR R — R A LA R R R
= (60% LA 1), miFER RGD HUAREREREAA
RGD AR Z X e 2 B i IR A1, 72— 20451 T
B R,

AR E FI TAEHRM, rLj-RGD3 HA i 4
A PR R g KB MR R R T EE, Hax s
T8 5 LA 40 2 Rk MBS RO, X
Lj-RGD3 J&— Al ) RGD #E & 1Y, W5
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B2k, Lj-RGD3 7E—2 454 IR T 5 HiAlh
YRR RGD B R Ik— 207 5 RGD BA Ry ILAES
[FIAE 5 2 8 [AEPE . 8R10, 32 H UniProt blastp i
TP R G & B, Lj-RGD3 & & H &R S5 5
K2z B Brugia malayi 195 &AM E N HRG A
40% 75 —HhE, S5HR2Z R TCRP HA 45%11)
JPH—2tk . W FRTESS Lj-RGD3 By i & #i A=
IRE, #AR S E T Lj-RGD3 K255 Y26 HRG I
REWFSE . A - H TCRB HIZHHER 5 SCHE .

o LA R AR o R BT A S it T
MR, RIS BB A . HLEA 4 4
Sikg B N w2 AR e & R B S A R
(Cystatin) ZEk3a . C A b4 by 1 I o0 & 5 4 &R
ZERS, XL A A AR A T 5 AR 2 A
SEAMATREZ A TIEE, tean. PumiEHd . TRk
B8 S A WA i v 40 X O T 4 R A TR I
VUS4 . HRG LIRS Zn® | JFILERE
F . PR MGIRRAT R . LT 46 C iR . 1M 2F 4k
BEARHG ., AR B EERE N . 19G. FegR
FAMAEZS:, EE BT HRG A ARl i, Hff
HRG #J DL 54 2 5630 i 4 i 45 6, X sl Mk
YN, BRETHEANML . T 4. EnEZHA . ZrimEk.
/KR L 28 B 2 O b B R BT 4

BaHEAROBEER (HRG) ] LI 2 il
M4 # 4, Vanwilddemeersch 25858 20, HRG
J2 3 g LA UK I R R Y His-rich 2544 38047 fiff
ol A& B AR IR DI RER o WK IR T His-rich 4544
I — > 35 S LR AR AL 1A iUk HRGP330 Al —
A~ 26 P SE TR FR L 1 A UK HRGP335 744 Py 5 4
A3y B I B B AR S M . HRGP330 Al
HRGP335 S 2 55 Il A Bz 4 i 3% TH0 194 JFF 3% /L PR
JHE G5 G AT 0 45 8 A= D g . Juarez S HRGE
HRGP LA His-rich 45 5 i o =4 il i 8 P Bz 40
i B4 A T BRI B, HRGP335 A Bt 1M 12 4 Jfa it 1k
/e T,

Lj-RGD3 — 225 s & AR ik e, 5 HRG A
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] PR o FF B A2 AR RGD3 1Y 3 4~ RGD £ %2 AF I
B ZRAR AR Lj-112 A AR —Fh 2R & R R
Fo ARSCX RGD FEfA A 54 Lj-112 B4
R TEYEIEAT THEE o IEH 1) RGD # % & (i T
RGD HERBIR 5, WK ZPMAE G, mA
CARB R TR LSRR, A E R RGD 4tk %8
AR Lj-112 BP0 HT A D RE RN S s oA, LA i
ECV304 4u a5 . iTF% . i=IE A CAM I3 B A 1Y
e sE TR R Lj-RGD3, X EH Lj-112 2 LIk
HRG 1B AT i bt A B A D fg . A PR AR
X ARG FIE R ILK-1 RBHA FIRER, |
A LAHED Lj-RGD3 5 Lj-112 J& LIA [RIHL 17 2y g
o A SEH EHT TAER W] Lj-RGD3 Z LIRS R A
VEFIHE S 5 107 i T B A BT UESE HRG T3 st 45 &
JIF R IR T & A7 s L1 bFGF B15 555 S i R4
ILK A2k B02 0 B ln] RIAEN Lj-112 45 n] AE S LA
ECV304 4 1 i T R IB IR IT 2 oM, XA Ff
Filk—IEs . ARFFEEEY, Lj-RGD3 7£ RGD
WRLEAERTE BT, J2LES Integrin 2561, H
5 HRG W B E RGD BRIELE I 10T, I
KRR Lj-RGD3 i 45 A& T BEAS 2 By [ 3
5% o 1L #E A3 Y Lj-RGD3 M ] fiE 23 i mRNA 551
B S BT D) 2545 RGD BRI , LARSA AR A 1
D RATHIIRE, LHEES cDNA $d P fE e ny K i
HRG J¥ 4 ] BE A& Pl i TEs , A i T iF
— 5T

I8 AR B MR BRI TR . M5 0 G R T Y
AR PR B DR AV T, T IR 3G RE SR
T I BT A, N A0 IR R B mT AR i
SR A 1 A 2 o R 4 LA A SR TR T R Y T
BB, AR Lj-RGD3 SRS Lj-112 Xt
A A BAMHIER, 2B RENR Lj-112 BIR
T HL B A B Lj-RGD3 BEAT R R 4 L T EL
H AR A SO — 2, X L Lj-RGD3 i J5 A )
PR 25 W R AR T 2RI RE , AT RE R

V%

A 5 o
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