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Tuftsin Potentiates the Antitumor Activity of Mitomycin and Lidamycin. Liu Wenjuan, Liu Xiujun, Zhen Yongsu. Institute of Medicinal
Biotechnology , Chinese Academy of Medical Sciences and Peking Union Medical College ,Beijing 100050, China

Abstract Objective To investigate the effect of tuftsin (TF) and its combination respectively with mitomycin ( MMC) and lida-
mycin (LDM) on various cancer cell lines. Furthermore, an engineered tuftsin — integrated lidamycin fusion protein has been prepared
and its antitumor efficacy was investigated. Methods Cultured tumor cells were treated with tuftsin or the combination of tuftsin with che-
motherapeutic agents, MMC and LDM. Cell viability was measured by MTT assay and IC,, was calculated. By DNA recombination, TF
was fused to the apoprotein (LDP) of lidamycin to obtain a fusion protein, LDP — TF. Then and the energized fusion protein LDM - TF
was prepared by integrating the active chromophore of lidamycin into the LDP — TF. CCK -8 assay was used to measure the cytotoxicity of
LDP — TF. MTT assay was used to measure the cytotoxicity of LDM — TF. Results TF alone showed mild cytotoxicity to various cancer
cells. However, TF in combinations with MMC and LDM both showed synergy against cancer cells, in particular, the pancreatic carcino-
ma SW1990 cells. The fusion protein LDP — TF and the energized fusion protein LDM — TF exhibited more potent cytotoxicity to cancer
cells as compared with LDP and LDM, respectively. Conclusion Tuftsin showes synergy with MMC and LDM. The integrated molecules,
LDP — TF and LDM - TF, exert more potent cytotoxicity to cancer cells than LDP and LDM, respectively.
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I pmol/L(10 °mol/L) i , tuftsin X} MMC £ B & 1) 3
HMAEM,CDI =0.53, 55—y MMC M LA i & 2
S5 M AE MCF -7 4 rh JosE e (B 1) o

3. tuftsin 34 5% LDM X i 2 20 A ) 44 S 40 38 5 15
FH :LDM B — FH 25 i5F %7 SW1990 41 fits 41 ] 2% 35 50%
(IC,,) MM BER 9 x 10 " mol/L, 5 1mmol/L tuftsin
B JE 1C,, %% 7 x 10 ™" mol/L; LDM 5 tuftsin & Fii
16 HA60 41 ffg b, LDM 7E 1nmol/L (10 ~” mol/L) #
0. Inmol/L (10 " mol/L) W}, tuftsin £ B & (1) 384 o8
LDM (4450 i 983 3 1 , 76 MCF — 7 46l Jifg v JC 3% 20 7E
(K2),

.27 .



-n a—
*1e 5 J Med Res,May 2013, Vol. 42 No.5
100 1201 B sw1990 1207 C MCF-7
80 1004 . .
s S 801 N
S 60 = \
ﬁ 3 601 3
i 40 e N
E g 40 «MMC R
F 2 MG i B § 207 MMGrufitin M 201+ MMCtufitin N\
0 T T T T 1 0 T T T T "I T T T T b
9 -8 -7 -6 -5 -4 9 -8 -7 -6 -5 -4 8 -7 -6 -5 -4
MMC(lg mol/L) MMC(lg mol/L) MMC(lg mol/L)
1 tuftsin 52 EZ (MMC) B FH 3 H460 . SW1990 1 MCF — 7 £ 1 i Hi 18 585 1 F
WA E 50— 24 B LA, * P <0.05, ™ P<0.01, " P <0.001
1007 A H460 1200B  SWI1990 1001C  MCF-7
~ 804 ~ 100 ~ 80
® ol T 80 -
5 % 60 3 ©0
{1
40 ac S ot 40
e & 40 N e
= 20 -« LDM N = - LDM LN 2 0{+LDM \
= X #+ [DM+tufisin = 28 *[DM+ufisin Lt == c-rIDMHufisin
Z12 -1 10 9 8 -7 212 -11 <10 -9 8 -7 12 <11 -10 -9 -8 -7
LDM(Ig mol/L) LDM(Ig mol/L) LDM(Ig mol/L)
2 tuftsin 5 5715 E % (LDM ) Bt B Xf H460 .SW1990 1 MCF -7 gy e s 1 A

P <0.01, " P<0.001

BeA 25 50— 24 K g lbge, " P <0.05, ™

4.LDP - TF A E G RE Idp — o FeH . ZJ5 B B bR E S5 IREE DI BR , 208 B A s ) N &=
5 3 98, A N S 2] C s fK U cpelB 5 5 ik 1dp 2 WRFNH 4 20 B2 5 1dp 5 K K< 330bp, % % 110 4> 4 %

KA tuftsin, Hoip 1dp A0 of Z (8] B ( GGGGS) 2 ZE ik

s S 12bp 5 4 A ARG 5 5 B 30bp,

HEAEEOR (K 3A) , Idp —tf BE[R 42K 450bp, gt 150 A% 10 SRR, P 2 ) LDP - TF 3 1 34y
M EEMR , Horh pelB {55 Ik 72bp, 4 ith 24 4> 2 Bt 126 & AR, K Ik K pET30 - LDP -
"*,,\ﬂffﬁzsﬁﬁﬁﬂA%EIT?HMZ%IE’JHJ%F&EP%% TF# AL B K #F &, In AIPTGH#E 1T S 5, 12%
A T inkefTien B
b (Ku) 1 2 3 4 5 6
Xhol
| Ndel—
80
Aflorigin His tag Edpontcr 60
kan 40
30
pET30-LDP-TF
lacl 20
/ ori 10
(Ku)
¢ 1 2 3456 7 891111213 D
nAU.i g
80] I
601 [l
40 I .
201 it
0} , —
2 4 6 8 10 12 14
10 I 7] (min )

MEEB LDP-TF pia@ Rk 544

&3
A. FHR B EAR pET30 - LDP - TF # @ 4 /R & 18 5 B. SDS — PAGE 3B il & 25 11 i1 Fe 35 A 00 b 1228 (AR XS 43 B A
£,2,3,5,6 J& IPTG 3 K AT W )n BV A A i 4oy, R B4 5, 40 B m] 5 403, AR 41 70 5 C. SDS — PAGE R il & 2 1

B AL Bl o 1.2. Western blot 23 Mr#tifb )5 i H B9 1H 33 ~9. PEBLZ b B Ay B S A 5 11, S H X 20 7 Bt bR ifi 10 (1213,
VEVRZE MR UE T OR B ZRE 5 D. S OB AR (35 IR I LDP - TF 88 H Y 4l

.28 .



BEAEprse el 201345 A 4248 5

SDS - PAGE HiJk 73 BT 44 R /- 78 12kDa 4 A B 12 11y
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M HEA 9% (E 4B) . 10 *mol/L,LDP - TF & [ %t 3L
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B5 EUBMAZEAR(LDM-TF)5hiAE %= (LDM) 4 3 3f H460 ,SW1990 1 MCF -7 4RI $
LS EA ML S ik m R AL R e,

W’
e A M IR tuftsin S — il by LI 7 A2 (9 KSR DU JiK

e (1g mol/L)
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