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Expression of vascular basement membrane-derived multifunctional peptide in
Pichia pastoris and identification of its bioactivity
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[ Abstract] Objective: To express vascular basement membrane-derived multiple peptide ( VBMDMP ) in Pichia pasto-
ris and to identify its bioactivity. Methods: PCR technique was used to obtain the target fragment GST-VBMDMP, which
was then cloned into pPICOK vector. The resultant vector pPIC9K-GST-VBMDMP was transfected into Pichia pastoris cells
with spheroplast and the positive recons was identified. The His * Muts transformant was shake-cultured in MGY at 30 °C.
The culture supernatant ( 1 ml ) was collected for preservation at —70 °C every 24 hours while maintaining the concentra-
tion of methanol at 0.5% in the culture medium. SDS-PAGE analysis was used to detect the protein expression after 8
days and then animal and cell experiments were performed with GST-VBMDMP. Results: SDS-PAGE analysis found that
protein express increased during 1-7 days and decreased after 8 days in MGY medium; GST-VBMDMP fused protein was
obtained by Glutathione Sepharose 4B and it inhibited the artery endothelial cell tube structure formation in C57BL/6
mouse; GST-VBMDMP( 2, 6, 10 mg/kg )also significantly inhibited the primary cancer Lewis mouse ( tumor inhibitor
rates being 96.6% , 82.1% , and 61.2% , respectively Jand metastatic lung tumors( tumor inhibitor rates being 96. 8 % ,
87.9 % , and 75.3% , respectively )( P <0.01 ). Conclusion: VBMDMP can inhibit mouse artery endothelial cell tube
structure formation and Lewis mouse primary, metastatic lung tumors.
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lar basement membrane ; tube structure formation of endothelial cell

[ Chin J Cancer Biother, 2006, 13( 6 ): 423428 ]

[E2WB ] ERAKXPAEETHIIE( No. 30472040 )
[EFE ] WO 1968- ), 5 WIRWHBI N, At , 2% DA fivdgg A 3697 5 T A A Y
[ BiflYEE ] ®4E, E-mail: caojianguo48 @ hotmail. com



- 424 -

Hh FE i AR R T A S

613 4%

LA TS ol A0 ) 5] 2 20 A 47 P R 24 B — > T 9 4
SO ATTEAE M A R 1 3 50Rh 2 40 1 e
MAETE ST o R T L4 5 B 3 S i 40 IV B Jie
JRAY a, BEARE IR IX] as( IV ONCT A4 284 1 4598 e il
70 Tumstatin A7 0 1045 P B R I8 40 JH 184 54 1T )
PATIHE X : Tumstatin N-¥i (9 74 ~ 98 & FE R T HE
(AT T, SR ) BB 1 firb 83 10 78 1A e 3 58RI I5 5 P B 4
P T, Tumstatin N-3i 9 197 ~ 215 43R ) fig
AEAS I R 20 ML . AR L 4 Tumstatin F9
N-3i 197 ~215 ZILFR I REKAVE 9 Tumstatin % 4 (1) —
TR, T ) A 200 A A R0, A D) 2 ik
L A% BEI A A BE R B K , Maeshima 45 '/ fi
R hy s (Al A 52 v 3. Y 1gG, B BCEE X 11
G EERR AN, FMEL , ASMERT LAGRAIE P53 14 f D Bl
5 PR TR U 1Y 23 TH) F G2 AN S ), i AT DA fe i )
TR A U SR AR 1 4 BT R] 5 B i e Y BT S 45
B AR R R TR R RS
W NN T A U R AR A T T, k- N 1gG, B3R 82
H X -Tumstatin N-3iii (1) 197 ~ 215 %512 J) g A% 11 12
F 40 JF i 44 Sy 1078 AT 2E 22 D REIR( vascular
basement membrane-derived mulifunctional peptide, VBM-
DMP)DNA*'. 7% B 80 # 2 il & 45 e K 4 R
( GST ) 1fi B FE AT = 22 DI REAK( GST-VBMDMP )y 5
BRI EAR IR EL I e AR o B R 3R A TR ali il AR
J5 S AW TG P, D AT BE A B A T A2 25 VBMDMP
Fi 1l A IS FH A S 0 v A

1 #MB5EFZE

1.1 s B #k Ao i A

p9PICK IR AR | EL AR BE TR R GS115[ hisd ]I
H Invitrogen oA, KIGFFE DHSof supE44 AlacU169
( @80 lacZ A MI15 ) hsdR17 recAl endAl gyrA96 thi-
1relAl ], &% GST-VBMDMP [X. ¢DNA K Bt it 5 20 5 f
pGEXAT-I-VBMDMP >H 7% 52 45 %5 (R 47 5 BT 47 B8 ik [ Bk
FRRIIAE 4°C T8 T YDP “PAR b, 4 2 JRAEAR 1K
PCR 5| W) H b 4 T8 W) & B T4 DNA 3% 4% i,
dNTP, TagDNA RETHE, NV Bgl Tl .Snab T \Not 1 h
TakaRa 22 &) 77 i o
1.2 3k

KIGFF T 58 4 B 32 W LB BLAT 4 : 1% 25 1R,
0. 5% B 1% FALEN ; YPD BR324 1 :1%
BERFMAR Y 2% B (W 2% W% 1. 5% Big s MD K
TR 5 1 0. 34% YNB 1% i R 4% 2% 7 4 B .4 x
107 1.5% Bihg; MM 15 #2843 9 : 0. 34%
YNB 1% Bif#% 0. 5% W 4 x 10 " AEW R 1. 5% Bt

JIE s MGY B5 3253 M :0. 34% YNB 1% B4 1% H
Mo SOS H5FRMK:91% H B I 1. 5% W44 3%
E R 3% #EHE . 1.75% 3505 0. 39% S A4S .
1.3 FHhFatha

BRI A b g A IR ) 25 A R |7 L, S
011216, Lewis fifisg fft LA CS7BL/6 iR 56 FH /I BL43 1)
W 1 v B2 B 245 A 5 T AN A= i Bl 2 B 1 Bl
75
1.4 B&RREGER

R4 GST-VBMDMP () fis, £ 17 5], pPICOK il K& 7
3 Z2 SR 5 F DNAclub BB IF A RS 1492 R, -
5'-CGG TAC GTA GTA TTC ATG TCC CCT ATA C-3'%
Snab 1 BEYIH7 55 R,:5'-ATA GCG GCC GCT CTT TCT
GGG TTT AAT GAA GC-3'%% Not 1 BV 5 ; LA PGEX-
4T-1-VBMDMP AR, R, \R, 5| kA7 ZE A I R 5 5
SN 0.5 ml Eppendorf 5 H7 5 52 B 2 4 & : 94°C
AME 2 min J5 , $EAT S — IR AR R K E A 43 )
JE94 °C 45 5,56 °C 30 s, 72 °C 1 min 30 MER, fi)5
—AMERJT 72 CHEfH 5 min,
1.5 FLRE A M Fo

%08 Sambrook 25 {9 )7 ¥ AT, PCR 724 #1288
& pPICOK 433l H Snab T #1 Not 1 H§ VI, 4lifk, IR A&
37 CHERERI B He AL KM AT T, $2 Uk , i U0 A0 0
YE . B 10 pl( 29 16 pg ) 2R 1k /9 5 A ( pPICIK-
GST-VBMDMP £ pPICOK )43l LA 300 pul B Ji AE JiT
BREAAE H Z IR PR E 10 min, 5 N 68 I 9 PEG/
CaT W 1.0 ml, FRERIRAT B OB HE , 58 40 i 3k
F 150 wl A9 SOS FEF W, FiR TR E 20 min; 1A
850 l 1 mol/L thBLf, & T MD ~F e L5 # 4% F e
28 ~30°CHi# 2 ~5 d, 193] His " BIFEAL T SR 5 B % 5%
b4 T & R 1.0 mg/ml G418 1Y YPD-G418 “F
M 1,30 CHi 3%, B REA, £F YPD-G418 -l K
&G E MM Al MD -4l b RiT4k,30 C BF R R4k i
MM FI MD ~F-4z,2 ~3 d J5, 7 MD A A K IEH,
MM A b A AR R R Bl A 4 S 18 00 TRk Ry Y s
FHZY( His " Mut® ). 7 -VR-78 75 24 fif HY 08 1) 780 58 Ak
FEERE 20 i, $R I DNA, %556 H R B O &G A
P 4T A
1.6 GST-VBMDMP A B K B2 5 B 4 P 64 K & =
“Ak

PRI — His * Mut™ 1Y 5 B 2 F0 T 247 100 ml
MGY FiFRWK 1 500 ml FFRIHH, 72 28 ~ -30 CHEIK
F (250 ~300 r/min )20 h ZiE T 2 000 r/m &0
5 min AR A, A0 AL DT TE S T 20 ml MM AR B
FEW IR 250 ml (35S e, P J2 T TR 20 A 7 e Ak 22



WOCH, A5, MV SEIRAT A 2 D RE KA 3K B LA W T TR R S E . 405 -

Bt B 24 h BUFE 1 ml 1R T 12 000 v/min &0 3
min YEE 15 - 80 C¥RAF, HAMI MGY 555 = 20
ml, SR J5 N 100% H i B AR T80 0.5% - 8 d
Ji  BUREVEST SDS-PAGE 43T BERE i LA 245 B T
KBNS EEIE 4B #E b, PBS WK, e vk i, & A
5 mmol/L i J I 43 bt H K Y 50 mmol/L Tris-HCI( pH
8. 0 )M, RirT #5846k iy GST-VBMDMP,,
1.7 49 KR 30 AR R R 4m e o 8 A 7 P 6 ) 52

FHE 10% /N L5 0 M199 5% 95 015 35 K B 3 ik
N A0 MAE ), #5485 L 25 000 /> 41 it fin &) 24 £LF
M b SR JE B matrigel 3% BEFL 280 wl Y51 E] 24 fL
A EIF R ERG . 25 VBMDMP 50 g #1455 i
KE Yy PBS Kb, 40 M0 7E 37 CRF 28 h,H-E (1, )%
BE( x 10 )ME I IR
1.8 x4k PRt 5 4m Ao dop ) 64 YLK

Lewis i 40 Mo B30, B 400 1.5 x 10° 4N 3 T8
M9 0.1 ml PBS WS )47 J5 R T 4280 T 8 B K/
1) Lewis /NERL, 55 2 KA S BEHL 700 6 41 BR4 4
) AR RN HR 2H , GST i WA 41, BBl Mk i B ek %o HR 4
GST-VBMDMP 3 AN]SR BE i H 74 %o AR
ZH LA 100 mg/kg PR HE B K3 5, — 45245 6 ¥k ; GST Xt
M40 10 mg/kg, GST-VBMDMP {7 £ 4 2 mg/kg, GST-
VBMDMP 15 2H 5 mg/kg, GST-VBMDMP 7 5 & 21
10 mg/ kg, FHYXT HEZH A= BRER K 10 me/ kg, 2 2218 s
F14 d, BR 1R 28 d JFASE/NRR, Hu R B Rl
FEIRE 58 T L U BRI WSS AR 1 I o
1.9 itz

K HI SPSS10. 0 Gt it 27 A 73 b7, X4 A & = 5
TR, R K5

2 &5 R

2.1 B®ABEGKRRESIER

Ll PGEX-4T-1-VBMDMP R4, R, \R, Jy 5| ¥y it
ATHEAP SR, 2N 5 e TR NE =4 3wl i 1/6 AR FH
RS TE 1. 0% (1) B iE W BE e v i bk S e, 45 R 1
IRERAF RN 880 bp i A7 kAl , 5 UMK /MATFC K 1)
T e db 7 5 0 14 I 1 45 2 o 4 — B TR ).
2.2 pPICY9K-GST-VBMDMP 4 ik # 1k & # 5%

Snab I F1 Not 1 WLEGYI H () | Bt 4 & pPICIK,
FH T4 DNA #5215 % 4253 5 5 A KT 7 DHS o J8k
ZA YN, 15 5 E 45Ok pPICOK-GST-VBMDMP, ]
Snab 1 1 Not T XUEEYI, 3 Not 1 B pPICIK, 1. 0%
By MR B L vk, % 24T GST-VBMDMP #2544 ] 45 5]
880 bp K/ B RN #kAAR B Bz, 1 25 HORE ) R UL 880 bp
RN BCIE 2, i/ BeoR /S B IR R BeR /)

—E N TR ANZ T T AT 8 o A, D
F SR 5 U B PP 9 45 2R S8 A — B D ).

bp M |

200
1 000
750

250

1 PGEX-4T-1-VBMDMP  PCR =#)
Fig. 1 PCR products from PGEX-4T-1-VBMDMP
M :DNA marker; 1: PCR product

B2 F Snab 1 F0 Not 1 BR#HI1E R PIEEH L
pPIC9K-GST-VBMDMP F1 pPIC9K
Fig. 2 Restriction map plasmid pPIC9K-GST-VBMDMP
and pPICIK digested with Snab I and Not 1
M, . M, :DNA marker; 1.3:pPICO9K-GST-VBMDMP; 2: pPICOK

2.3  pPICY9K-GST-VBMDMP #= pPICOK #:4L 8% £ 14

¥ Bgl T £ 1k 9 pPICOK-GST-VBMDMP il
pPICOK H:AVIRAZ 2519 GS115 k20, Fl 32 4 1k 40 iy
) DNA #E17 PCR 473 , 935 7 W) S B B I v v UK 2
EGER, BREAL T pPICOK-GST-VBMDMP () 41 ifd fi
ARAFHR/IN 880 bp Zia Fr B, A T pPICOK 1Y 41 it
AR WATA B 513 ).
2.4 GST-VBMDMP & 4-% & # & ik

Pek His *Mut # R AE MGY 5532 H 1% 8 d, If
FH0.5% H 55 S, SDS-PAGE & 3 pPIC9K-GST-VBM-
DMP T8 P& 2 K 7™ ) 78 24 FE % 43 i it o 41 000 4b
AR EALH(E 4), ZaAEAES 8 K
W, IR RRLE B, 255 8 KPR TRE. XA S 1
FL Yk 45 R EA T2 13 7R, GST-VBMDMP H i 4k 7
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ol AR H AR 20% £ 45 . Bradford 37 I 52 B 4H
BBk 3% B S RN 623.2 me/L. H L AT,
GST-VBMDMP £k Al ik 125.3 mg/L,

bp M1 2 3 4 56 7 8 9 10M bp

200 2 000
1 00 1 000
750— 750

B3 PCR $EHLH GS115 B4 kiR DNA
Fig. 3 PCR identification of DNA extracted
from transformed GS115
M: Marker; 1,2: pPICIK; 3 ~10:pPICOK-GST-VBMDMP

M(x1F) M 1 2 3 4 5 6 7 8B 9

94.7—
66.2—
43.0—
31.0—

El 4 SDS-PAGE ##isik =4 GST-VBMDMP
Fig. 4 SDS-PAGE analysis of expression products
M :Protein mass marker; 1: pPIC9K 7 days after methanol
culture; 2 ~9: pPICOK-GST-VBMDMP 1 d,2 d,3 d,4 d,
5d,6 d,7 d,8 d after induced by methanol, respectively

2.5 GST-VBMDMP &4~ & #9461k

GS115 Xf B2 ( A A 25 iR pPICOK )oK UL 2 H
i3k, B 4k A & 4 R pPICOK-GST-VBMDMP (1)
GSI115 £ WA S5 , 76 41 000 2247 P — 45 5 i 2
R 2470, 2 FL OB 89 33 000 A4 F R Bk, X 5
DAESCHR A H0E — 2. A e H BRI BE B BE 1L 4B 2
Mkt gl A )5, 75 5 & 46 /9 GST-VBMDMP fili 4 2 1
(5 ),Mizs Boks AR WAT 2 s 2.
2.6 BRAE G IR BN IRA K g M AL 6 R A R

FE MAE( B3l Ik P9 5z 20 M ) 35 52 W P i 50 wg &%
AT B 22 TR B IR MU R 11, MAE 20 it 19 1fn 45 4k 5% 5] B
S AHIC BT 6A ), T FEZEL D) 1 2R Sk Fr) P R 240 B ot 4
I K 6B ).

M(x10°) M | 2 3
97.4
66.2

43.(

3

20.1

14,

5 #i{¢R&E B GST-VBMDMP #J SDS-PAGE
Fig. 5 SDS-PAGE of purified fusion
protein GST-VBMDMP
M: Protein mass marker; 1: GST-VBMDMP before purification;
2: GST-VBMDMP after purification; 3: Blank plasmid

6 GST-VBMDMP {£F 5 R 3Bk
MR ERE M E LIRS x10)
Fig. 6 Tubulation of endothelial cells before and
after treated with GST-VAMDMP ( x10 )
A: In the presence of 50 pg VBMDMP; B: Without VBMDMP

2.7 BAEAINERAMNESBRLERKGT A

2.7.1 GST-VBMDMP xt /I i Lewis fiff & 18 /8 £ K
By AR Y R A DR KR T T 45 3. 26 +
0.23 ) g, Ui B o5 AR 1% 1) 8 57, 3R 97 1T AS ( GST-
VBMDMP 10 mg/kg )45 327 2 246 A5 UL 5] 7, GST Xf
PR NSRS BRI W B 25 5% . &89R97 )5, GST-VB-
MDMP %} /MR Lewis Aifides 5 & 8 BA WM GI1ER , 5
PR ARTE . PR IR ) 98 EE B0 R 81.0% , P
1= 714 GST-VBMDMP 1998 25 417 ] 55 5 2l 10k i A+ 24
(£1),

2.7.2  GST-VBMDMP xt /) f Lewis # 18 /8 8 & 14 %%
BN B % GST-VBMDMP fiE i & 930 il /)
R Lewis BAHIE & Ml i 7%, Ab S8 I & S0l &6 A &
PR R I8 0 2257 500 S/ T % IR 4, iR ¥ 2 VBMDMP
(2 mg/kg VI [ K Pili 2 B8 45 15 0 R Ry 73. 9% , 2
I IRBEBERE 67 ROR (2 2 ). IR RTAE( 10 mg/
kg )Y ZH 209 B4 i AR DL T 8
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B 7 GST-VBMDMP i&J7BIJ5 C57 BL6 /MR
Lewis fifEBEBHRIERESNT( H-E, x400 )

Fig. 7 Pathological change of xenograft of lewis lung

carcinoma in mice C57BL before and after treatment with
GST-VBMDMP{ H-E, x400 )

A: Before treatment; B: After treatment

%1 GST-VBMDMP Xt C57BL/6 /MR Lewis
BHEBEKNZME (x5, n=10)
Tab.1 Influence of GST-VBMDMP on growth of
xenograft in C57BL /6 mice

Group Dose Mass IR

(py/mg - kg™") (m/g) (%)

NS control 10 ml/kg 3.8+0.4

GST control 10 3.7+0.5 0.5

GST-VBMDMP 2 1.5+0.3"" 61.2

GST-VBMDMP 5 0.7+0.4"" 82.1

GST-VBMDMP 10 0.17£0.14*"  96.7

CTX 100 0.72+0.25*"  81.0

** P<0.01 vs NS control; IR: Inhibitory rate

%2 GST-VBMDMP 3t C57BL 6 /MR Lewis
BREBEBETHZME x £s,n=10)
Tab. 2 Effects of GST-VBMDMP on metastasis nodes
of Lewis xenograft in C57BL/6 mice

Group Dose Metastasis IR

(py/mg + kg™") nodes (%)

NS control 0.1 ml/kg 9.6 2.5

GST control 10 9.6+1.8 0.0

GST-VBMDMP 2 2.5£1.6"" 75.3

GST-VBMDMP 5 1.3£1.0"" 87.9

GST-VBMDMP 10 0.5+£0.7"" 96.8

CTX 100 2.4+1.3"" 75.0

**P<0.01 vs NS control; IR: Inhibitory rate

3 3% i
TARMIT AT R4 VR R HTI R 25 %) — B2

Bl A A B 2 B ] S TR A B e I R A e T
B I EA ) JE] R D 4 SR S A 3 G Ak R
TRGEIIRYT 7 6 ALY RUICTT | 2B X 5 0 4 4
FIR) Je e A L, 00 o) G A 5 U T B R BE L (H
NS O N i A e K T i G
JSCA TR ELA X g a4 A B 400 T FH T AS 52 e 1
LM B K R A SR R 2 I S R AR
T tumstatin 76 JLFR P YR P 0l 45 28 B84 &1 L7 ( an-
giostatin, endostatin, canstatin ) HR B Bcam Y LA AR R
PR RN, A5 T 51 g AR B ST AR A R A A A
C57BL/6 /INER 786-0 15 9 #% A 94 A5 81 ) ¥ 7 S 0 v
Tumstatin [ ¢ [ 988 24 W ¢ Endostatin 7% 10 1%[6]o T7
AK( 74-98aa ) 41 il 1L 45 A5 AR N 5 tumstatin AH L, a,
( IV NC1 185-203aa( R tumstatin ) N-¥fij 197-215aa )3k
T KRB ] 22 ol 0 1 9o 400 484 9 L 3T % RN 266 R BE
T3, AN TR R 3R 04 F €5 2290 200 0 L 27 4k R 98 A L L TR
SR TR S A TS R A AR SR
T EAT S R i A Y R 24 1 A BRI AT A 2
IREIKC 15 :1594580A ) Ky T #E— 2L 4K 153 1% IR AE
AR AR A BIF T E A AN M rh 338 Tk,
ST T BB

El8 GST-VBMDMP i&f7Ri/EHI C57BL 6 i
Lewis BEBEBIMNKRERS H-E, x400 )

Fig.8 Pathologic morphologies of metastases of Lewis

xenograft in C57BL/6 mice before and after
treatment with GST-VBMDMP( H-E, x400 )
A: Morphologies of metastases of Lewis xenograft in C57BL/6

mice; B: Morphologies of metastases of Lewis xenograft in

C57BL/6 mice after treatment with GST-VBMDMP

s EE SRR Pichia pastoris )& ITAF R LK)
—MEBERRILRG, ARV 2RI A, il
RN 7T HE ) U h 9 2 T B A A
M FEERGZ " AP LIME A RE RGN R
FH A1) BAT ST 100 2 A AR AOXT )
FEPJE B, AT R A IR AR A R 5 (2 ) TR AR
AR VAT I AT R B RS A, AT R A
HEHA LY (3 )8 FREORAR, R R, H Rl
BB 5 (4 )F3K R (5 ) FMIR L DA T o kL B 5 3 1
Wi Ee R R B D 20 b SRR A B A0 i D AR TR R L
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BERRAE 56 ) WE AL R BEAIG, AR T o BE L, B R
ARTEERE IR E AR A ME B R BT 38 A 2 %
8 ~ 14 NHEEWEFR AL, B 2 Ty i B A3 A M B AT 2 .
WA RS P B A 0 22 W R Ui A7 7E a-1, 3 M B, 1T B
IR o — DA R TG 1 B oM 2R 1 1Y) a-1,3 A
T X e 2 B = B BB R, BRI SR 9T

Syt VBMDMP ¢DNA 43T 45/, 1 iR ik 5
5y B R ff AN ZRR I py sl Ak n) @, AR AF 52 GST il G %1
H B SR rp, JF AR s A A B e s 15 [ ¥ B Y
FEH A TE AR o-factor 155 JIKF 31 F S i _E 2% 44
REY R ZRA DRI, N AT S8 T H 1956 H
FERETRIEREh A R ah . HARASZ: (1) GST-VBMDMP
PIn 0 SR B I R FF IE A 525 ( 2 ) Wl 92> GST-
VBMDMP i Jfd A 25 11 il B A, () Bk A7 1D 2 1 i i Ak
ks, BFR T R, RIEMEA S TN EA ST
AN[E] 2B SOVE R, 4> T i 2 o A
WA TR

AT R A L T VBMDMP DNA 41, f gt 1
FEIR R I A L AR EERE IR E FRIE MY GST-VBM-
DMP @il &8 o 18 FRE Bl (A PN B5E I it 1) B, O 5
VBMDMP Fl GST. [H1it, GST-VBMDMP Fli & 7 14 7] 7=
AR NPT IRE G PE o /NER Lewis T B2 AH JR A5 036 97
KIN, FH IR GST-VBMDM Filt & 8 11 % /N L Lewis
i Bz T A D K 968 AR il A B X AR A O S )
FARHE . [RIEE &2 3, VBMDMP ft 5535 Hb 310 ) 9 Kz 41
T A AR 5 A8 A TE A, 26 B VBMDMP ELA 101 1) Fifr 733 1fi
G SRR ] Pl JRE AT A 5 ) L D RE R A L
T B B R R TR 2

LA R AT A Z2 T RE AR B VE FE ML AT BE S & B9 P
AN PE AT B HLI AR G, PR B BE X 1gG I AN i 7Y
AIE MR 128 AR 5, X i 2 05, B B T 30
I I R B, T A0 e e 2 e Y 3 A, R — A2
VEFIHE Sk . Maeshima 28" '5A g T, Bk A 46 T 1. 45
TE R AN TR B B, T LA 3k 441 i 26 T 174 32 4 1T 4 S
P AR P Rz 40 B A T R A AT e R R AR K
HF Mg d: KN EES N AR E T 535
WA caspase-3 T PEA S5 55 40, T, KA [T BE I ] 5
T A8 A B 5% T AH 5 1) 2K 5 4 2R L T o ‘o T tumstatin
(1) N-Bii 197-215 23 FEfR Yy RE R BT /5 2 B EH
i 68 21 M9 2 T %) CD47/1AP( integrin associated pro-
tein )l ayB, & T & 4F M.
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