2026 4E 7 H FEth 25 24 5l IR July 2026

A6 BT Basic and Clinical Medicine Vol.46 No.7
XEHES: 1001-6325(2026)07-0925-07 HE A 3R

B Z BB B 259 TPL-P7 ELA R4 B g 15 Pk

THF, R K, #F O, FXE, B W, NEF
rp [ R 2E R A B AL T RIS 24 B FERl BE AT B 25324 %5, A 100005

WE . B BRI E 1 90 $1LEHNHICNBEZ K P7 58 A MEH 2 (TPL) (19 2 K254 TPL-P7 FOHIIR 1
. Ak ExTEHE N IEMEE AR AS49, 384T TPL B 25 K 5 P7 BEA AL 48 h 5, R FIEREES £1+BH B(SRB)
Lo A3 PP 200 0 4 5 SR FH A M S R PPN B I A FE AR T 035 T R W R 5 SR FH SRB BTN 2 K1
X259 TPL-P7 MARSMIL IR G , R @S AS49 ANARAY K T 53 Fh A2 AR S AL EA TPL-P7 RO N pTIm R is ok , &5
8 TPL 5 P7 BAM G TPL AL ARG M4k A= 1 2088 R WG A 0 35 B v A M TPL skt A5k
EIZEE PT IS TPL MR ELBIA 2 2 1.1 ¢ 1.1« 2 BF BB EFE A, BRI A EL B 12 1, R anigm &R
FWY P75 TPL BLA M, A T- 400 b 9] 2% T, B 1 TPL #2540 (P<0.05) . Ib4h, TPL-P7 #£ A549 K
PANC-1 (A JEEIR I 20 MR ) P AP A0 S b 24 B R A A g AR5 VE R L 1G5 43 3058 1400 pumol/L AT 2.8 wmol/L, 414
B /E 25 SRR B TPL-P7 (993 3 ik 60% , i T 55 BE /R &= 1) TPL(P<0. 05) . &% IRk P7 5 TPL BA
RIAGIER , Z B EZ5Y) TPL-P7 HA RAFRIPR P9 SMILMR I P, HOR R B/

KB : T FHABER Z (TPL) s AT E T 90(Hsp90) 3 22 ARMBIE 254 ; U R VR

R E 4> 2S5 :R730. 5 XERFRERG A

DOI; 10.16352/j.issn.1001-6325.2026.07.0925

Anti-tumor activity of a novel peptide-drug conjugate TPL-P7

WANG Runlin, WU Mo, HUANG Wei, LI Wenhua, YANG Nan, LIU Yanyong "
Department of Pharmacy, Institute of Basic Medical Sciences,Chinese Academy of Medical Sciences &

Peking Union Medical College, Beijing 10005, China

Abstract; Objective To investigate the anti-tumor effect of the peptide conjugate drug TPL-P7, which is a dual-
targeting Peptide 7(P7) and triptolide (TPL), and targeted at HSP90. Methods In the test system of non-small
cell lung cancer cell line A549, the cell viability was evaluated by sulforhodamine B (SRB) assay after 48 hours of
treatment with TPL alone or in combination with P7. Furthermore, the apoptosis was evaluated by flow cytometry to
explore the synergistic effect of the targeting peptide P7 and triptolide. The anti-tumor activity of the peptide conju-
gate drug TPL-P7 was evaluated by SRB assay. Subsequently, an in vivo anti-tumor activity of TPL-P7 was assessed
in the subcutaneous xenograft tumor model of non-small cell lung cancer cell line A549. Result TPL and P7 com-
bination led to a significant left shift in the cell survival curve of TPL, indicating that the P7 significantly increased
the sensitivity to TPL. The equivalent line graph showed that the dose ratios of P7 combined with TPL were 2 : 1,

1:1, and 1 : 2, all of which were below the equivalent line, and the optimal ratio point was 1 : 1. Flow cytometry
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results demonstrated that combination significantly promoted apoptosis, which was higher than that of the TPL single

drug group (P<0.05). TPL-P7 exhibited significant tumor-killing effects in both A549 and PANC-1 cells, with

IC,, values of 14. 0 pmol/L and 2. 8 wmol/L respectively. After four weeks of administration, the tumor inhibitory

rate of TPL-P7 was as 60%, significantly different from the equal-molar dose of TPL ( P <0.05). Conclusions

There are a synergistic killing effect of targeting peptide P7 and triptolide. The peptide conjugate drug TPL-P7 ex-

erts an anti-tumor activity both in vitro and in vivo with low toxic side effects.
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A. survival curve of A549 cells; B. equivalent dose curve for combined administration ; Points located above and to the right

of the equivalent line indicated an antagonistic effect; Points located below and to the left indicated a synergistic effect.
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Fig 1 Synergistic cytotoxic effect of the targeted peptide P7 and TPL (X%s,n=3)
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A. representative flow cytometry analysis of annexin V/PI apoptosis; B. quantitative results from three experiments;

*P<0.01, **P<0.001 compared with the Ctrl; *P<0. 05 compared with TPL.
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Fig 2 Synergistic pro-apoptotic effect of the targeted peptide P7 and TPL (xxs,n=3)
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A. survival curves of A549 and PANC-1 cells treated with TPL-P7; B. survival curves of A549 and PANC-1 cells treated with TPL.
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Fig 3 In vitro cytotoxicity assay of TPL-P7(X+s,n=3)
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A. changes in tumor volume during drug administration in a nude mouse xenograft model of A549 cells; B. changes in

body weight during treatment; C. tumor weight in mice four weeks after administration; D. weights of major organs in mice

four weeks after administration; *P<0. 05 compared with Ctrl; *P<0. 05 compared with TPL.
B4 TPL-P7 Ky R4 B 5 1
Fig 4 In vivo antitumor activity of TPL-P7(xxs,n=3)
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A. Western blot to detect the expression levels of relevant proteins in tumor tissues following drug administration in nude

mice; B. real-time quantitative PCR was used to detect the mRNA expression levels of related genes; C-D. annexin V/PI

apoptosis flow cytometry of A549 cells 48 hours after drug treatment

"P<0.05, ""P<0.01, """P<0.001 compared with

the solvent control; *P<0. 001 compared with the TPL or P7 monotherapy groups.
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Fig 5 Mechanism of TPL-P7: inhibiting multiple downstream pathways and promoting apoptosis(x+s,n=3)
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