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Abstract: [ Objective] Bioinformatics analysis and prokaryotic expression vector construction were
conducted for investigating the physiological activity of Chinese giant salamander’s thymosin g4 gene.
[Method] In this case,the thymosin g4 ¢cDNA sequence was isolated and identified from skin cDNA library
of Chinese giant salamander,and a variety of biological softwares were used to analyze the bioinformatics of
Chinese giant salamander’ thymosin 34 gene. Then the real-time PCR was applied to study the expression
in various tissues,and the prokaryotic expression vector was reconstructed with pET32a. [Result) The full-
length of thymosin 54 gene of Chinese giant salamander was 699 bp,among which the ORF,5’-UTR,and
37-UTR were 135 bp(88—223 bp),87 bp,and 474 bp,respectively. The gene code 45 contained amino acids
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with a deduced molecular weight of 5 141. 59 u and an isoelectric point of 5. 34. The results of structure a-
nalysis showed that the thymosin -4 protein contained a “THY” specific motif, but neither transmembrane
helix nor transmembrane domain existed. The analysis of genetic relationship with amino acids of thymosin
B-4 showed that Chinese giant salamander was close to human, rat, cattle, Pongo satyrus, chicken and frog
(the amino acids homology was higher than 85%) ,followed by swine and xenopus laevis(the amino acids
homology was higher than 83%) , while far away from rainbow, turbot and zebrafish(the amino acids ho-
mology was under 80%). The result of fluorescent quantitation PCR indicated that the highest-expression
of thymosin #4 gene was in the lungs of Chinese giant salamander. SDS-PAGE showed the recombinant
thymosin -4 protein of Chinese giant salamander was highly expressed by the reconstruct bacterial strain
pET32a-TB4 induced by 1.0 mmol/mL IPTG at 37 °C for 4 h. [Conclusion] In this study, the full-length
c¢DNA sequence of thymosin 4 gene was isolated and identified from the skin ¢cDNA library of Chinese gi-

ant salamander. The detected amino acids sequence has highest homology to that of higher animals. This

gene was highly expressed in both lungs of Chinese giant salamander and E. coli BL.21 in vitro.
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A BRI AT KRB R R B4 B

CAGTCCTTITTGTGTTTCAGTGTTTGAGCTGCATCCACAGAGACCAGGCTGCCTCTTTAC
M S D K P D MA E

GCGGGCCGTTGCTGACCTAGCTGCAAAC ATG TCC GAC AAA CCA GAT ATG GCT GAG
vV E K F D K 8 KL K K T DT Q E K
GTC GAG AAA TTC GAT AAG TCT AAA TTG AAG AAG ACG GAC ACG CAG GAG AAA
N PL P S K BET I EQ EK K E A C
AAC CCATTG CCG TCA AAA GAA ACG ATT GAG CAA GAA AAG AAA GAA GCC TGT
A S

GCT TCC [TAATGAATCTCCCTCCTCCCGATTTATGCACTGTACATTCCACAAGCATTGCC
TTCTTATTTTACTTCTTTTAGCTGTTTAACTTTGTAAGAJAATAAICTCAAGATGCAAAGAG
GTGGGAGAACGATTTACTGTGATGCCCCGGTTACACCGAAAGAAAGGACTGAACTACT
GACACGAAATGAAGGGGCGCTGCCCCTCTGCCTGTCTTGTCTGGCTCAGTGCTGGTGG
CGCTGAAGAGCTAGGCTAGCCTGTCTAAAAGGGAACGAGCTTGGGCGTCAACTCCCTC
CTGTAACAGTTCGACGACACAAGGCGACTGAGCTCCAGGGACCCAGGTCCTGCGAGT
CGTAAAATGCAATTAATCGAGTGCCATTTGTTTGTTACAAAAAAAGTAATTATTGGAAT
GCACAATTTTTTTTGATATGCAAATATAACATTTGTAAAATCGATAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA

B KB ZE g4 FP cDNA 4 4 S 5 4 5 1R 5 51
[TAA] 4 % 1L 8T T [AATAA] W2 I 5 5

is the terminator codon; |AATAA| is the termination signal

¢DNA and deduced amino acid sequence of thymosin g4 of A. davidianus
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“THY FRAERLAR
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sis) MR R Z ¥ 85% 5 5¥% (Sus scrofa) . belcheri) W EIEME N 70% ; 5 BF D 44 ( Danio rerio)
U (Xenopus laevis) [ [F] IR M3 Ry 8300 5 55 K35 6F R 6104

(Scophthalmus maximus) W G PR 80 %6 5 5 i 6

167 4 Bos taurus

8 N Homo sapiens

K W Rattus norvegicus
41 1 11E BB AR Pongo abelii
31 17 7 Gallus gallus
13 ’_i_l— ¥ Sus scrofa
J\EE Xenopus laevis

& Nanorana yunnanensis
A K5 Andrias davidianus
| KEZEH#F Scophthalmus maximus
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| — LU Lymnaea stagnalis
| 36— AT 4% Oncorhynchus mykiss

BT I 4 Danio rerio
Kl 2 SEFRMRE g4 AT I g R85 b 13 Fsh i i & G it {4
Fig. 2 Phylogenetic analysis of the amino acid sequences of Thymosin -4 protein of A. davidianus and 13 other animals
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Table 1 Homology of Thymosin g-4 protein of A. davidianus and 13 other animals %
. UTEE TR MESOR KRR KM U KK A N2
BET i ; | g A om 2B
- . Oncorl- Branch-  Lymn Scophth- Andrias  Xeno- Nanorana Rattus } TR
S Danio K . Sus Bos Homo Gallus
. ynchus — iostoma aea almus david- pus  yunnam . norve . Pongo
rerio . R R X K R . scrofa X taurus sapiens gallus .
mykiss  belcheri stagnalis maximus — ianus laevis ensis gicus abelii
Bt Danio rerio 100 74 56 59 67 61 70 70 67 70 70 70 70 70
i o b
ULBY Oncorhynchus 100 67 78 74 72 74 78 74 76 76 76 7476
mykiss
Eifti Branchios
PR Brancitostoma 100 67 70 70 72 72 70 74 T VR Y 21
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e S
Stk Lymnaca 100 72 72 70 72 67 72 12 7
stagnalis
FF Scophthalmus
K38 Scophthalmus 100 80 78 80 78 83 83 83 80 83
maximus
5 Andrias
P 100 83 85 83 87 §7 8T 8 87
davidianus
JVUE Xenopus laevis 100 93 89 93 93 93 91 93
: N
&4 Nanorana 100 89 93 93 93 91 93
yunnanensts
¥ Sus scrofa 100 96 96 96 93 96
KB Rattus 100 100 100 98 100
77()Vv€g'l('uﬁ
% Bos taurus 100 100 98 100
N Homo sapiens 100 98 100
X Gallus gallus 100 98
IR R 100
Pongo abelii
2.2 KBMKFER I BEREAFELAPHRIES B R A 2 Y 3R AN B AT OOk e
#r PCR #5045 F (] 3) WY, Mg i 2 p-4 FEAE 7 Fb

XRBL IR R p4 SENTER LA R H . dHGUh g Rk AR X Rk i h i BRAR 0 fits >
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Fig. 3 gRT-PCR results of Thymosin
4 gene’s expression in 7 tissues of A. davidianus
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PR 20 O E B 2k pET32a J5 . 5L KB AT E.
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TRA LW . ZWHZ IPTG %S5 W] $15 5 7 5
/AN 25 ka WHEHZHWEHZH 5. 14 ku
iy B A L R IR TR 73 5 pET32a #4K | 20. 4 ku
PR HE 3L R 4R (B 4)

P4 KB BR 3 p-4 ELLE T SDSPAGE
FL, Pk A ) 45
1,2. 2 84k pET32a;3,4. IPTG %S 4 h 1Y
o2 FIEH K pET32a-Tp4
Fig.4 Recombination of Thymosin 3-4 gene
of A. davidianus examined by SDS-PAGE
1,2. Empty vector pET32a;3,4. pET32a-Tg4

transformation induced by IPTG for 4 h
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S K AR 2 B4 T TR G A ) B R I A1)
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