CON /R R LT SASTIIIR TRAIL BERE . FHEARENLIEH
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn May 25, 2016, 32(5): 610-620
DOI: 10.13345/j.cjb.150424 ©2016 Chin J Biotech, All rights reserved

TRAIL

Fmw e, B4EF L FHL B ERE EXE]

1 210046
2 222000

TRAIL . , 2016, 32(5):

s s )

610-620.
Pei LL, Zhang WJ, Lu J, et al. Molecular cloning, in vitro expression and bioactivity of TRAIL (TNFSF10) gene from finless
porpoises. Chin J Biotech, 2016, 32(5): 610-620.

BOE: METTIEMNEILE TR TIHEFEIK (TRAIL) AR EXIKEA, IR EE G KA T Yt b G
WILA TR, AVAEILRRE R G R EZ Aa, @i RT-PCR # KM T Neophocaena phoconoides
A% % RNA F R 4E R4 38k I8 3050 B T 48 X A =5 5 Beik (4R fTRAIL) 494K cDNA /#7, j+ 4% fTRAIL
ey RS T 2t (AR fSTRAIL) K BiEdEA KX HAR pET43.1a ¥, £ XMAFH BL21 (DE3) ¥ &Rk 4k,
Western blotting *f 4 Nus-His-fsTRAIL & @ #AT5 ., ARINA MTT k. 6 B 48 0k ZOA K e K4S )
Nus-His-fsSTRAIL & & %f Jurkat %@ 6. F= HeLa 40269 %70 . A M E T fTRAIL J2oF Tt b B (4 #& fSTRAIL)
5 pET43.1a A 09 R A HAR, F3K1F Nus-His-fsTRAIL & & . 4R4F 3 & 9, Nus-His-fSTRAIL & & 4 4% oA 7
FARM 69 7 K74 Jurkat #= HeLa 20 fi 6938 78 515 5 H A . Nus-His-fSTRAIL & & = 4 B A 2+ Jurkat #= HeLa
2 AR I 0T 9 75 M A AR

T TRAIL, Th&, @pe AT, Jurkat 28/, HeLa @)

Received: October 10, 2015; Accepted: March 14,2016

Supported by: National Natural Science Foundation of China (No. 31370401).

Corresponding author: Wenhua Ren. Tel/Fax: 86-25-85891163; E-mail: spidervenom@163.com
(No. 31370401)



EWW FARITLEK TRAIL BERNRE. (RIMRIEREMZNES T

Molecular cloning, in vitro expression and bioactivity of
TRAIL (TNFSF10) gene from finless porpoises
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1 Jiangsu Province Key Laboratory for Molecular and Medical Biotechnology, College of Life Sciences, Nanjing Normal University,
Nanjing 210046, Jiangsu, China
2 Kangda College of Nanjing Medical University, Lianyungang 222000, Jiangsu, China

Abstract: To construct soluble TNF related apoptosis inducing ligand (TRAIL) expression system and investigate the
effect of the expression product on tumor cell. It may provide valuable information for research into the immune system of
the finless porpoise. The full-length cDNA of TRAIL (designated fTRAIL) was cloned from the total RNA of the finless
porpoises blood using RT-PCR techniques and then the extracellular soluble fragments of fTRAIL (designated fsSTRAIL)
was ligated into pET43.1a. Recombinant soluble fTRAIL (pET43.1a-fsTRAIL) fused with Nus-his tag was efficiently
expressed in Escherichia coli BL21 (DE3) and the Nus-His-fsSTRAIL protein was purified. The expression of
Nus-His-fsTRAIL was verified by Western blotting. In vitro, the effects of the purified Nus-His-fsTRAIL protein on Jurkat
and HelLa cells were etected by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrasodium bromide (MTT) assay,
TrypanBlue and Flow Cytometry analysis. The expression system pET43.1a-fsSTRAIL was constructed and
Nus-His-fsTRAIL protein was expressed successfully. In vitro, the Nus-His-fsSTRAIL protein was able to inhibit the
proliferation and induce apoptosis of Jurkat and HeLa cells in a dose-dependent manner. The Nus-His-fsSTRAIL protein has

anti-tumor activity against Jurkat and HeLa cells in vitro.

Keywords: TRAIL, finless porpoises (Neophocaena phoconoides), apoptosis, Jurkat cells, HeLa cells
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Table 1 Primer sequences
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Fig. 1 The nucleotide and deduced amino acid sequences of fTRAIL. (A) The nucleotide and deduced amino acid
sequences of fTRAIL. The initiation codon and the stop codon are boxed, and the stop codon is indicated by an
asterisk (*). The putative transmembrane domain is underlined. (B) Amino-acid sequence alignment of TRAIL from
several species: finless porpoise, human, dog, cow, and horse were performed using Clustal W software. Identical
amino acids among all sequences are indicated by “*”, whereas those with high or low similarity are indicated by “:”
and “.” respectively. The putative transmembrane domain is marked by gray shadings. The TNF superfamily
signature is boxed. The conserved cysteine and asparagine site are marked by red shadings.
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Human vRERGPQRVAAHITGTRGRSNTT.SSPNSKNEKALGRKINSWESSRS
Finless pOrpOiSeS EREKGPQRVAAHITGTN--RKS TFSFLSSKNEKALGQKINSWESSRK.
Human GHsFLsNIHIRNGEIVIHEKGFY YTYSQTYFRF QR FIK
Finless porpoises GHSFLNDLHLRNGELVIHQTGFYYIYSQTYFRFQETEEVLGTVSTE
Humall ENTKNDKQ MVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYS
Finless porpoises ENrkiKoMyQyI YK TS YPDPILLVKSARNSCWSKDS EYGLYS
Human I¥QGGIFEI KENDRIFVSVINEHLIDMDHEASFEGAFLVG
Finless porpoises IYQGGIFEPKENDRIFVSVINEQLIDMDQEASFFGAFLI G

< ©
2 fsTRAIL (aal19-289) 5 hsTRAIL (aa 114-281) MSNXREEBFHI b3 R EEA KR B4 H LR
Fig. 2 Amino acid sequence alignment and homology modelling of the fSTRAIL monomer (aa 119-289) based on
the human structure (aa 114-281). (A) The amino acid sequence alignment of fSTRAIL and human sTRAIL. (B) The
homology modelling of the fsSTRAIL and human sTRAIL. For cartoons display and sphere display of structure
models: yellow represents [ strands, red represents a-helix, blue represents turns and whites represent other residues.
(a) and (b) represent the cartoon display and sphere display of the 3D structure of human sTRAIL, respectively. (c)
and (d) represent the cartoon and sphere displays of the 3D structure of fSTRAIL, respectively.
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Fig. 3 The phylogenetic tree was constructed by the Maximum Likelihood method using MEGA 5.0 packages and
was bootstrapped 1 000 times. (A) Phylogenetic tree showing the relationship between fTRAIL DNA sequences and
other identified TRAIL sequences. (B) The phylogenetic tree showing the relationship of GILT sequences from

different species.
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Fig. 4 SDS-PAGE analysis of Nus-His-fsTRAIL
protein expressed in E. coli BL21 (DE3). M: low
molecular weight marker. Lane 1: cell lysates of
bacteria transformed with pET43.1a-fsTRAIL without
IPTG induction; Lane 2: induced recombinant BL21;
Lane 3: the recombinant BL21 supernatant; Lane 4: the
recombinant BL21 precipitation; Lane 5: the fusion
protein purified by the Ni-IDA affinity chromatography;
Lane 6: the secondary chromatography from Lane 5
protein by the Ni-IDA affinity chromatography; Lane 7:
the  Western  Dblotting  analysis  of  purified
Nus-His-fSTRAIL fusion protein using mAb against
His6-tag. The arrow represents the location of
Nus-His-fsTRAIL fusion protein.
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Fig. 5 Effect of Nus-His-fSTRAIL protein on the viability of Jurkat and HeLa cell lines by MTT assay. (A) The
Jurkat cells were treated with different concentrations of the Nus-His-fsTRAIL or Nus-His tag protein at indicated
amounts. (B) HeLa cells were treated with different concentrations of the Nus-His-fsSTRAIL or Nus-His tag protein at
indicated amounts. The cell viability was examined after treatment with MTT 24 h. Each treatment was performed in
triplicate. Values are X xS of three independent experiments.

http://journals.im.ac.cn/cjben



EWW FARITLEK TRAIL BERNRE. (RIMRIEREMZNES T

A B
+Nus-His +Nus-His-fSTRAIL +Nus-His-fSTRAIL +Nus-His  +Nus-His-fSTRAIL +Nus-His-fSTRAIL
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& 6 Nus-His-fsTRAIL F|HE X Jurkat #1 HelLa 4HRIEA B S FHME

Fig. 6 Morphology of Jurkat and HeLa cell was visualized under a Nikon Eclipse TE2000-U inverted
phase-contrast microscope (200x) equipped with digital camera. (A) and (B) The morphology of Jurkat cells and
HeLa cells were photographed under an inverted microscope after treating with different concentrations and different

+Nus-His
tag protein

time of the Nus-His-fSTRAIL protein or Nus-His tag protein at indicated amounts, respectively. (C) and (D) Jurkat
cells and HeLa cells were stained by Trypan Blue after treating with different concentrations at 36 h of the
Nus-His-fsTRAIL protein or Nus-His tag protein at indicated amounts, respectively.
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Fig. 7 The apoptotic effect of fSTRAIL on the Jurkat cell was examined by flow cytometry. (A) Jurkat cells were
treated with 800 ng/mL of the Nus-His tag protein. (B) Jurkat cells were treated with 800 ng/mL of the
Nus-His-fsTRAIL protein.
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