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[ Abstract] Objective TRAIL-Mu3 was obtained by mutating the N-terminus of human tumor necrosis factor-
related apoptosis-inducing ligand (TRAIL) gene to an eight continuous arginine sequence. The present study was
designed to explore the antitumor effect of this soluble mutant protein and the underlying mechanisms. Methods The
inhibitory effect of TRAIL-Mu3 on the proliferation of lung cancer cell lines NCI-H460, A549, NCI-H1299 and calu-1 was
tested by CCKS8 assay. The apoptotic rates of A549 and NCI-H460 treated by TRAIL-Mu3 were detected by flow
cytometer (FCM). The expressions of apoptosis related proteins death receptor (DR) 4, DR5, Caspase-3, Caspase-8 and
X-linked inhibitor of apoptosis protein (XIAP) were detected by Western blot. Moreover, a subcutaneous xenograft tumor
mouse model of NCI-H460 was established and treated with TRAIL-Mu3 daily or every other day or three times a week.
Theexpressions of DR4, DR5, Caspase-3, Caspase-8 and XIAP were detected byimmunohistochemical staining. Results  The
in vitro study demonstrated that as compared to the TRAIL, the TRAIL-Mu3 was more toxic and pro-apoptotic by up-
regulation of the expression and activity of DR4, Caspase-3 and Caspase-8. Also, the animal study showed a similar
antitumor effect between treatment with TRAIL-Mu3 every other day and three time a week, which was better than daily
use. All treatments significantly suppressed the growth of xenograft tumor, increased the expression or activity of DR4
and Caspase-3, and down-regulated the expression of XIAP (P<0.05). Conclusion TRAIL-Mu3 could improve antitumor
activity in vivo and in vitro through elevating DR4 expression, activating Caspase-3/-8, and inhibiting XIAP activation.
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Table1 Experimental design for the antitumor effect of TRAIL-Mu3 in vivo

Group Number of mice ~ Test substances Dose/(mg/kg) Dosing frequency
Control 6 Saline Not available (0.1 mL) Day0,1,2,3,4

Paclitaxel 6 Paclitaxel 20 Day0,2,4

TRAIL-Mu3 (every day) 6 TRAIL-Mu3 60 Day0,1,2,3,4,7,8,9,10, 11
TRAIL-Mu3 (every other day) 6 TRAIL-Mu3 60 Day 0, 2,4, 6, 8,10, 12, 14, 16, 18
TRAIL-Mu3 (3 times/week) 6 TRAIL-Mu3 60 Day0,2,4,7,9,11, 14, 16, 18
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Fig 1 The inhibition curve of TRAIL-Mu3 and wild type TRAIL on NCI-
HA460 (A), A549 (B), NCI-H1299 (C), and calu-1 (D) (n=3)

£ 2 TRAIL-Mu3 R B £ B TRAILE A T 44K i 8 20 R Ak B0 S 250300 861 3

E (1C,)

Table 2 50% inhibition concentration (IC,,) values of TRAIL-Mu3 and
wild type TRAIL in different lung cancer cells

IC,,/(ug/mL)
Lung cancer cell
TRAIL-Mu3 Wild type TRAIL
NCI-H460 0.000 475+0.000 390" 61.399 000+2.559 939
A549 0.007 780+0.029 133 121.300 000£0.098 217
NCI-H1299 0.008 890+0.000 169" 86.710 000+1.716 572
calu-1 25.070 000+3.038 763" =122

*P<<0.05, vs. wild type TRAIL
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Fig 2 FCM analysis of apoptosis of A549 and NCI-H460 after treatment with TRAIL-Mu3

A, D: Control; B, C: TRAIL-Mu3 0.1 pg/mL, 0.02 ug/mL, respectively; E-G: TRAIL-Mu3 0.01 pug/mL, 0.025 pg/mL, 0.005 pug/mL, respectively
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Fig 3 The apoptotic rates of A549 and NCI-H460 after treatment with
TRAIL-Mu3 (n=3)
*P<0.05, vs. control (0 pug/mL)
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Fig 4 The expression of apoptotic related proteins in NCI-H460 after
treatment with TRAIL-Mu3 (n=3)
M: Marker; 1: Control; 2: TRAIL-Mu3 0.001 pg/mL; 3: TRAIL-Mu3 0.005
ug/mL. *P<0.05, vs. control
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Fig 5 The antitumor effect on NCI-H460 subcutaneous xenograft mouse
model (n=6)
*P<0.05, vs. other groups; # P<0.05, vs. the three TRAIL-Mu3 groups;
AP<0.05, vs. TRAIL-Mu3 (every other day) and TRAIL-Mu3 (3 times/week)
groups; V P<0.05

10 * = Control
9
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3 (every other day)
2
1 . TRAIL-Mu3
0

(3 times/week)

Group

B 6 REALFENENCI-H460IE R 7B EEA L P DR RIZ
Fig 6 The expression of DR4 in tumor tissues of NCI-H460 subcutaneous
xenograft mouse model by IHC
A: Control group; B: Paclitaxel group; C: TRAIL-Mu3 (every day) group; D:
TRAIL-Mu3 (every other day) group; E: TRAIL-Mu3 (3 times/week) group; F:
THC scores of different groups (n=6). A-E: SP x40. *P<0.05, vs. control and

paclitaxel groups
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Fig 7 The expression of DR5 in tumor tissues of NCI-H460 subcutaneous
xenograft mouse model by IHC

A-F: Denote the same as those in fig 6. A-E: SP x40
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Fig8 The expression of Caspase-8 intumor tissues of NCI-H460
subcutaneous xenograft mouse model by IHC

A-F: Denote the same as those in fig6. A-E: SP x40
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Fig9 The expression of Caspase-3 in tumor tissues of NCI-H460
subcutaneous xenograft mouse model by IHC
A-F: Denote the same as those in fig 6. A-E: SP x40. *P<0.05, vs. control

and paclitaxel groups

= Control
B Paclitaxcl

B TRAIL-Mu3
(every day)

B TRAIL-Mu3
(every other day)

BN TRAIL-Mu3
(3 times/week)

Group

10 RRAN R EHNENCI-H460R R 2B EBEARHXIAPHRIX

Fig 10 The expression of XIAP in tumor tissues of NCI-H460
subcutaneous xenograft mouse model by IHC

A-F: Denote the same as those in fig 6. A-E: SP x40. *P<0.05, vs. control

and paclitaxel groups
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