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Recombinant Vascular Endothelial Receptor F3 Peptide-PE39KDEL
Protein can Inhibit Tumor Growth
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Abstract The objective was to investigate the antitumor effect of F3—PE39KDEL in vitro and in vivo. MTT method was employed to
determine the inhibiting effect of F3-PE39KDEL on MCF-7, A549, SKOV3 and HepG2 cell lines. Its toxicity in mice was observed
using the median lethal dose method. Its antitumor effect was determined based on the transplanted A549 cell line in nude mice. The
results showed that when the culture times were 72 h and 120 h, the F3-PE39KDEL showed significant inhibitory effect on A549 and
MCF-7 cell lines, with ICs, values of 0.41 and 0.42 pg/mL, and 4.95 and 2.53 pg/mL, respectively. The toxicity test showed that the
median lethal dose was 1.1782 mg/kg. The animals’ spontaneous movement was decreased after administration, and animals died
mainly within 1d after administration. All the animals including the dead and alive showed no abnormalities after sectional
examination. The F3-PE39KDEL showed a potential antitumor effect in vivo. At the doses of 0.1, 0.2 and 0.4 mg/kg, its inhibitory
rates were 37.0%, 43.2% and 53.1%, respectively, and the dose—activity relationship was also observed. These results suggest that the
F3-PE39KDEL has good prospects in terms of targeted cancer therapy.
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Table 1 F3-PE39KDEL effect on the ICs, of growth of
different cancer cells
o _ ICso/(ug: mL")L

R 72h 37120 h
MCF-7 4.95 2.53
A549 0.41 0.42
SKOV3 17.80 0.82
HepG2 17.07 7.61

2.2 F3-PE39KDEL #JEFIE

g R, F3-PE39KDEL /) il d K RFEFI 4 0.80 mg/
kg, i /NVEFERI T 1.60 mg/kg (2,33, 4) , RA4LAI 2
Pt 0.84, e i {1 3 b T il ) 6 R L B0 45 25 50 1 51 R
1.60,1.35.1.15.0.95.0.80 mg/kg, AL 515N, /N BLER K

F3—-PE39KDEL inhibits the growth of different cancer cells

5T 45T F3-PE39KDEL 6 h 5 JF4f & 306 shi 2> 1%
B ERMERER, 45258 h JF IR MBS AET, DL ESE AR
BB S 25 2550 i B ARG . BhsET R BAE e )5 1 d
VAN FETE S 255 2 d ATEAYR S I ST 3l Mo il e 4%
FAEE SR R WL S, S0 3 S 1 B WL 5 Rk
6o KH Bliss ST EEIEH LR 95% AT 5 FR , Balb/e /N R
KT, BI85 LD K 1.1782 mglkg, 95% 1) AT {5 R M 1.0969~
1.2686 mg/kg, HMELEsh ) A A 035 255

2.3 MERREE

HURG G AFTEYIZSE | dIRE IS AR, 25)5 7 Fn
14 d R E IR A V5 6 B2 — B0, A 2E oK L 8 Pk 22
S(F7,%8),

B iR AR B ) 45 T A6 IR GAL A L PR 25 K
FEIATE 20 mg/kg . F3-PE39KDEL 0.1.0.2.0.4 mg/kg, £ 25 d
(265 25 A1 oA LBl iR B AR (32 9) o Ui 454180
X F3-PE39KDEL YA HA Bt i 52 M
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Table 2 LDs calculations for female animals

FHR/(mg-kg™) X UL/ FET L S LA AL [H LR A
1.60 0.20412 10 10 — 6.5480
1.35 0.13033 10 6 5.2529 5.6881
1.15 0.06070 10 5 5.0000 4.8766
0.95 -0.02228 10 2 4.1585 3.9096
0.80 -0.09691 10 0 — 3.0398
LDs, 1.1784 mg/kg
95% AT {5 kR 1.0967~1.3006 mg/kg

AN AR T 5SRO 03 100%8) , R R LR A
R3 EHYLDLITE

Table 3 LDs calculations for male animals

Ft/ (mg-kg™) X B8] EIEZEe FETHU S LA AL [\ 5 LA Ay
1.60 0.20412 10 9 6.2817 6.1459
1.35 0.13033 10 7 5.5240 5.5079
1.15 0.06070 10 4 4.7471 4.9058
0.95 -0.02228 10 2 4.1585 4.1883
0.80 -0.09691 10 1 3.7183 3.5430
LDs, 1.1792 mg/kg
959 1] {= R 1.0477~1.3403 mg/kg

T4 BEEMEFFLDITE
Table 4 LDs calculations for combined female and male animals

&/ (mg-kg™) X ER BPEL FET L S LA [l JLR A
1.60 0.20412 20 19 6.6452 6.3171
1.35 0.13033 20 13 5.3849 5.5858
1.15 0.06070 20 9 4.8746 4.8957
0.95 -0.02228 20 4 4.1585 4.0734
0.80 -0.09691 20 1 3.3548 3.3337
LDs, 1.1782 mg/kg
959% 1] (= 1.0969~1.2686 mg/ke

x5 EESMREERK
Table 5 List of abnormal symptoms of female animals

il i/ ZiJFi6h ZiJrigh ZiJr1d #fr2d

(mgkg™) A4 B ¢ D A B C D A B C D A B C D
0 0/10 0/10 0710 0/10  0/10 /10 0/10 0/10 0/10 O/10 0/10  0/10  0/10 0/10 0/10 0/10
1.60 310 0/10 0/10 0/10 10/10 610 610 010 x x  x 10/10  x x = x X
135 310 010 0/10  0/10 910 9/10 9/10 0/10 2/10 4/10 0/10 6/10 04 34 04 0/4
115 1/10 - 0/10 010 0/10  6/10 4/10 6/10 0/10 5/10 510 3/10 510  O/5 25 05 0/5
0.95 0/10  0/10 /10 0/10 210 1/10 1/10 0/10 6/10 3/10 2/10 2/10  0/8 08 08  0/8
0.80 0/10  0/10 010 0/10  0/10 /10 0710 0/10 0/10 1/10 0/10  0/10  0/10 0/10 0/10 0/10

E: AT AB,C,DAREATADEHMY, L BEN, BT, nim AT R IERS DB/ B, R THmAIRR T, TR,

Bl 18
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Table 6 List of abnormal symptoms of male animals
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i ZjJ56h ZjJ58h jJa1d AjJE24d
(mg-kg') A B C D A B C D A B C D A B C D
0 0/10  0/10 0/10 0/10 0/10  0/10 0/10 0/10 0/10 0/10 0/10  0/10 0/10  0/10 0/10  0/10
1.60 4/10  0/10 0/10 0/10 9/10  7/10 6/10 0/10 1/10 1/10  0/10  9/10 0/1 1/1 0/1 0/1
1.35 2/10  0/10 0/10 0/10  10/10 5/10 5/10 0/10 1/10  3/10  0/10  7/10 0/3 2/3 0/3 0/3
1.15 0/10  0/10 0/10 0/10 3/10  4/10 2/10 0/10 4/10  7/10 3/10 4/10 1/6 1/6 0/6 0/6
0.95 0/10  0/10 0/10 0/10 3/10  2/10 2/10 0/10  2/10  5/10  2/10  2/10 0/8 0/8 0/8 0/8
0.80 0/10  0/10 0/10 0/10 0/10  0/10 0/10 0/10 1/10  0/10 /10 1710 0/9 0/9 0/9 0/9
R7 MEHEDIYEES TR (H1E£SD)
Table 7 Weight statistics of female animals (average+SD)
A/ (mg-ke ") — e
2 ZifE1d 2574 Zifi 144
0 18.49+0.52 19.13+0.68 19.47+0.92 19.59+0.89
(n=10) (n=10) (n=10) (n=10)
L60 18.48+0.88 X X X
(n=10) (n=0) (n=0) (n=0)
135 18.72+0.98 18.01+1.02 19.24+1.17 19.79+0.82
(n=10) (n=4) (n=4) (n=4)
115 18.37+1.01 17.97+0.88 18.84+1.24 19.82+1.12
(n=10) (n=7) (n=5) (n=5)
0.95 18.33+0.70 18.10+0.68 18.63+0.45 19.04+0.96
(n=10) (n=10) (n=8) (n=8)
0.80 18.60+0.55 18.53+0.53 19.07+0.36 19.88+0.66
(n=10) (n=10) (n=10) (n=10)
+8 IR ESITEE(HELSD)
Table 8 Weight statistics of male animals (average+SD)
/g
i/ (mg-keg™)
Bz ZiJ51d ZiJE74d Zif514d
0 19.23+0.62 19.72+0.93 21.21+0.81 22.29+0.91
(n=10) (n=10) (n=10) (n=10)
160 19.73+0.89 20.11 22.25 23.27
(n=10) (n=1) (n=1) (n=1)
135 19.45+0.73 19.44+0.22 21.37+0.60 22.82+0.99
(n=10) (n=3) (n=3) (n=3)
L15 19.66+0.60 19.24+0.67 20.93+1.31 22.07+1.42
(n=10) (n=8) (n=6) (n=6)
0.95 19.50+0.92 19.31+0.87 20.71+1.31 21.45+1.41
(n=10) (n=9) (n=8) (n=8)
0.80 19.73+0.55 19.90+0.84 20.98+1.04 22.00+1.03
(n=10) (n=10) (n=9) (n=9)
19 Il
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®9 AREIRERRREETHE(HELSD)

Table 9 Mean body weight of nude mice at different times (average+SD)

9
425 VA F3-PE39KDEL
KAud A st 0.1 mg-kg 0.2 mg-kg! 0.4 mg-kg
0 24.64x1.57 24.69+1.44 24.68+1.23 25.05£1.19 24.45£1.23
5 24.86+0.99 22.44+2.13 24.63+1.34 24.94+1.34 24.43+1.15
10 24.94x1.27 22.61+2.62 25.04+1.50 25.55+1.96 25.10£1.16
15 24.64:1.59 22.96+3.25 25.01£1.73 25.90+1.85 24.73+1.36
20 25.121.73 25.37£1.89 25.80+2.01 26.741.67 25.86+1.42
25 24.96+1.81 24.89+2.56 25.24£1.97 26.59+1.78 24.81£1.33
30 24.94:1.38 24.99+2.59 24.78+1.60 26.092.15 24.69+1.51
2.4 F3-PE39KDEL My {E A - DO
PRI R T4 R 7R, F3-PE39KDEL RERS 12 401 i ol FPEIRDEL 01 meks
A AS49 7 Balbe # RUA A A2 1 (181 2) L 420.2 F B o oo
0.4 mg/kg 43 255015 T , BRI IRE (R BUUT S /N P B2 5 g
TR TR, ESIRIT 25 d, & Y — ROk DR WL B 5 = 0
W, 10 BIR,7E0.2F10.4 me/kg 25 F) T, BB B

398 (0.4620.14) F1(0.38+0.13) g, 5 %F BEZH AR L (Jifyeg e
H(0.81x0.12)g) 2 5 1L 35 (P<0.05, 32 10 & 3) , % i)

HHRIZRAY 5 R 43.29%F1 53.1%

0 5

10 15
Jil g A I e il /d

B2 A[E R E S E AR AS49 P AR EE
Fig. 2 Mean tumor volumes of A549 at different times

%10 F3-PE39KDEL Xf#R R # 18 A e/l R AififEE A549 B0 14 A
Table 10 Effects of F3—PE39KDEL on the growth of human non—small cell lung cancer cell line A549

25 30

3] it/ sk
24 5] s 1k W i /9
(mg-ke) G & & ’
TEFIN IR AN 0 8/8 25.9+1.38 0.810.12
20.0 8/8 24.8+1.60 0.40+0.16 50.6
RAEIAH
0.1 8/8 26.1+2.15 0.51+0.19 37.0
0.2 8/8 27.6+1.51 0.46+0.14 43.2
F3-PE39KDEL
0.4 8/8 25.0+2.59 0.38+0.13 53.1
VoRIx AL
IRFEIIH 20 mg/kg

F3-PE39KDEL 0.1 mg/kg

F3-PE39KDEL 0.2 mg/kg

F3-PE39KDEL 0.4 mg/kg

3 MREEEM AMEAMAS49 NI & AR RMERE

Fig. 3 Photograph of tumors in nude mice in each group after being inoculated with human lung cancer cell line A549
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3 i?]‘ie protein homes to the nuclei of tumor cells and tumor endothelial cells

T 3 A AR R BRI 25 TV R RS A b B 24
PR FCIA 20 mg/kg . F3-PE39KDEL 0.1.0.2.0.4 mgkg, &
LA L S 25 35 BAG B 32 1, R DL Sl ik E A
R, F4 F3-PE39KDEL 0.1.0.2.0.4 mg/kg Xt Afiifii A549
e £ J A AR 80 91 R 37.0% .43.2% . 53.1% , [ B 24
PIRFEIA SR A A 1 268 50.6% .

] N AR ST R I, SRR TR Bt B P A R o I A R
8, [ i e f 290 00 i A5 PN B 40 THT A BE 423K 13 324,
F3 JKJL-T- 88 55 BT A7 000 3 1% fifag 240 J6L R0 e ot 757 PN B 440
R ZE A,

ARSI T NI F R AL T UM PE BRI R B R
GnRH J 155K GnRH-PE39KDEL", SZ36:31F A 3% #4124 1
A BT 0 s 40 BP0 ) 5 o PR, %6 PE39KDEL Ry i
PERC LIS IR 240 R R0 L PN e AR 3R T A S RA 1Y F3 32
PRAE A A B F3 /MK st BE PR 0 AL R ek 15 8 T
ELA ieg B 1] SR A RS 2R 1 F3-PE39KDEL. 8 i i 2
JHL ) e o e A~ BB e ORI RS IR B R
XF Nt ELAT B A 4 5 1 R B WV A . AR
DI itifes 240 M A549 S fip e # BROM AR AU 9T T F3-PE39KDEL
) bR 0 R L, T F3-PE39KDEL 97 FE ML AT 2 5 1 35
A5, PRt F3-PE39KDEL il Aefed if e AF i 4 HHTRE A5 R oA
RO RIS TAEATE TR

4 Z5ig

T PR e 156 3IE 52 F3-PE39KDEL % A L8 £
Jits MCF=7 , A i 4 i A549 B S92 ifs SKOV 3 FI AT
20 HepG2 i A= A0 HAT B0 A b i Ve . G rhonh AT
BRI R R L H1Cs oM 0.41 wg/mL. FH Bliss B335 %L
AL L LDso Ky 1.1782 mg/kg, FLMEME B A A 2 22 51
16 0.4 mgfkg 41257k F , F3-PE3OKDEL i i 4 i) A Wi
20 A549 1F Balb/e #RELA A A I 3N AIA 3] 53.19% . 4
SRS AR B O S LA BT I I
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