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Abstract

mander (Andrias davidianus). [ Method] To clone ubiquitin-conjugating enzyme gene from Chinese giant salamander (cgsUBE2L3) and ana-

[ Objective ] To study the role of ubiquitin-conjugating enzyme cgsUBE2L3 gene during the immune response in Chinese giant sala-

lyzed its amino acids by bioinformatics software, the tissue distribution and expression profile with the stimulation of lipopolysaccharide ( LPS)
were detected by qRT-PCR. [ Result] Successfully, we cloned cgsUBE2L3 gene. The full-length cDNA of cgsUBE2L3 contained an open read-
ing frame of 462 bp, encoding a protein of 154 amino acids with a putative weight of 21.2 ku. The cgsUBE2L3 had a highly conserved amino
acid sequence and shared the highest identity of 97.4% with African clawed frog. Quantitative real time PCR results showed that the cg-
sUBE2L3 gene was widely distributed in the Chinese giant salamander tissues and the mRNA levels of cgsUBE2L3 were significantly changed in
the immu-ne-associated tissues of LPS-infected Chinese giant salamander. [ Conclusion] The cgsUBE2L3 gene has highly conserved structural
feature and tissue-specific of mRNA expression. Moreover, it participates in the immune response of Chinese giant salamander to resist LPS

stimulation.
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1.1 RXIiXF RNeasy Plus Mini Kit ( Qiagen, {2 [® ),
SMART cDNA library construction kit( Clontech, 3£ ) ,DH10B
Competent cell ( Tiangen, 3t 5% ), Vitagene 96 — easy plasmid
Miniprep kit( Vitagene, 2 & H]) ,THERMO script OneStep qRT
- PCR Kit(Thermo Scientific,3%[# ) , LPS(Sigma, 3£ [H ) , HAth
AR 24 o e = A

1.2 XEE5EBRIM TR, AHE (250 £25) g, 10 A
WA T T SR T8 T s SR L TR A el ) SR 7 1 R KR
th, 453 BREN 14, 1200 pl 0.5 mg/ml. {4 LPS i@ i3 5
R SRR 8650, LPS V5 fifk A2 PBS W 43 iRl 0,12,
24 48 .72 h JT , DT 2 JRR T F) 85 v 3 LU LRI L JOEE
OE N WU BRI B R L2, ST BD R AE A,
TZHZU RNA 2 BOMISE i %E # PCR (qRT - PCR) A2 LI
200 L PBS Kb FEAHILE VR Ry B IR

1.3 RNA #H12,cDNA XEHER EST MEF 4R
45,181/ RNeasy Plus Mini Kit $2HCR 86 19 IE .5 RNA 8 543
B 28S Fi1 18S KAHE) 0D,/ 0D, MU E IR RNA (195
. P58 SMART cDNA library construction kit ¥ 73 Kfi5
JAUIE 421 DNA U, B BT A KR T 500 bp 1) ¢DNA Jy
Br%EHz % pDNR - LIB 844, b DHIOB 852 25 4Hi i, FAL
PRIBCA A cDNA BHE SE R R, RN B &4 1 mL YT B
FRIE 96 fLARh,37 CHEF A, FIH Vitagene 96 — easy
plasmid Miniprep kit f#2 & 1 DNA, 2618 B 2R T AW
ONTEVHEATINR . R TT 5140, NS Sl e, 57 16 cgsUBE2L3
BEIH cDNA J751,

L4 EYEEFSH  Glid BioxM 2.6 B AF 3T cg-
sUBE2L3 :[H cDNA JF %) ; H 3 G 45 #9 16 i3 SMART ( ht-
tp://smart. embl — heidelberg. de/ ) 477 £k 53HT ; cgsUBE2L3

FIERRIFIIRE LU X B ARy 4544 59 70 Hr il i BioEdit B/ 5¢
J; F ) SWISS — MODEL ( https ;//swissmodel. expasy. org/)
TEL P cgsUBE2L3 # 1 25 [A] 45 # LY 5 i ] MEGAG. 0 4%
TN -] REREM .

1.5 qRT -PCR ##f  #R#E RNeasy Plus Mini Kit $ R 5
JEE  HFRERIILA S5 20 21 5 RNA, ] RNase — free DNase [ i
FrAb B B2 i i 45 ZHZUE RNA i THERMO script
OneStep qRT — PCR Kit #£47 qRT — PCR il S B {4k %
25 wL, BA B — actin APRUENZ BRIV ER 3 I BN
T:50 °C 30 min;94 °C 3 min;94 C 20 5,60 C 20 5,72 C
20 s,38 MG, A PCR NSRS 4347 347y i
fip e, ik HA —A> PCR =y WA I . a5 6 36
B{E HEHE (A et) 53 #T cgsUBE2L3 FE PR 3R3A 7K, il
WY LBRLIOMER IR L,

#1 cgsUBE2L3 EEREEEES PRSI

Table 1 Primers for cloning and quantitative analysis of cgsUBE2L3

FEA GILE a4 FIFEI(s -3 H#
Gene Primer 1D Primers sequence(5’ —3") Purpose
cgsUBE2L3  cgsUBE2L3 —qF  GAAGTCCATACCCAAGAGGC  qRT -PCR
cgsUBE2L3 —qR CGATGTTTGGGTGGTAGATT  ¢RT - PCR
B —actin Actin - qF GAGACCCGACAGACTACCT qRT - PCR
Actin — qR AGGATGATGAAGCAGCAGT.  ¢qRT —PCR
1.6 Sitzoih I EdE SPSS 6.0 FfFid it P R
i R T T
2 BREHW

2.1 cgsUBE2L3 & ¢DNA FHI R IEEH S oo
sUBE2L3 B @K AT 5 —1> 462 bp W FFTL R LHE , Jnfil 154
ANEEERR(E 1) W A5 T8 21,2 ka, 55HL80R9. 36,
SMART Z5t 50 25 5% 7R (18] 2) , cgsUBE2L3 & A —1>
E2 GO 1) ez RS G ERAS I (UBC) |, i 4544 1)
i 145 DNEBERRA N, 2 cgsUBE2L3 1Y F 2 UIRES5H .

-29 GGGGGAAGCAAAATCCAGCAGAATCCAAG
1 ATGGCGGCCAGCAGGAGGCTGATTAAGGAGCTCGATGAAATCCGCAAATCTGGGATGAAA

MAASRRLTIKETLUDETLIRIE KT STG GMK 20
61 AACTTCCGCAACATCCAGGTTGATGAAGCTAATTTGTTGACTCGGCAAGGGCTCATTGTT

NFRNTIQVDEANLILTZRAQGL IV 40
121 CCTGATAACCCTCCCTATGACAAGGGGGCCTTCAGGATTGAAACCAACTTCCCTGCAGAG

pPDNPPYDKGAFRTIETNTFPAE 60
181 TACCCATTCAAACCGCCTAAGATCACATTTAAGACAAAAATCTACCACCCAAACATCGAT

Yy PFKPPKITTZFIKTZ KTIYHPNTIID 80
241 GAGAAAGGTCAGGTGTGCTTGCCTGTAATTAGCGCAGAAAACTGGAAGCCAGCTACCAAA

EK GGQV CLPVISAENWKTPATK 100
301 ACTGACCAAGTCATCCAGTCCCTCATAGCACTGGTAAACGACCCCCAACCCGAGCACCCC

T bV I1iQSLIALVNDPAOQPETHTFP 120
361 TTGCGGGCAGACCTAGCTGAAGAATACTCAAAAGACCGTAAAAAATTCTGTAAGAACGCT

L RADLAEEYSI KDRIKTZ KT FTCZKNA 140
421 GAAGAGTTTACAAAGAAATATGGTGAAAAGCGACCAGTGGACTAA

EEFTZKZ KYGETZ KT RPV D % 154
466 ATTCTGACGCAGTGGCGTTAGCAAAAATGTAAAAAAAAAAAAAAAAAGAGAGAGAAAGAGG
526 GGGGGAAAACACGTGACTGAAGACCGGGAGCAGTGTACTACAGATGCCCACCCTTCACCAA

TE R AE A i R T

Note ; Start codes are marked in bold

Fig.1 Analysis of the cDNA and deduced amino acid sequences of cgsUBE2L3
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Fig.2 Functional domain analysis of cgsUBE2L3

2.2 cgsUBE2L3 S EBFSIHH  id BioEdit 244 cg-
sUBE2L3 ZFLIR )T 51| 5 HAh T A4 F (%) UBE2L3 3E 47
LuXT, G55 402 2 PR, cgsUBE2L3 53R YNN8 iy UBE2L3

IR PP 3 A PR M w5 K 97. 4% , S R R R 2, N
96.7% , S LRIt i RIS E e (1, 2 88.9% , ] UBE2L3 4
SERRAE YRR AL A R AR T RS

2 cgsUBE2L3 5E 147 UBE2L3 SEBLF 5 —H xS bt
Table 2 Amino acid consistency comparison of the cgsUBE2L3 protein with other known UBE2L3

FFs o Eb T4 B I [F]
No. Species Latin name Accession No. Common name Homology // %
1 E[SIMINS Xenopus laevis NP_001086444 African clawed frog 97.4

2 i) Gallus gallus NP_001006180 Chicken 96.7

3 e Alligator sinensis XP_006021584 Chinese alligator 96. 1

4 FA I Pogona vitticeps XP_020666755 Central-bearded dragon 96.1

5 A Homo sapiens NP_003338 Human 95.4

6 Wi Macaca mulatta XP_014983264 Rhesus monkey 95.4

7 B2 3 Gekko japonicus XP_015264777 Gekko japonicas 95.4

8 WA Ictalurus furcatus ADO28362 Blue catfish 94.8

9 P fr Danio rerio NP_001002072 Zebrafish 94.8

10 R Mus musculus XP_001477949 Mouse 94.8

11 RPGFEREM Salmo salar NP_001134756 Atlantic salmon 9%.1

12 & [H 4 Rana catesbeiana ACO51619 American bullfrog 92.8

13 Kk Larimichthys crocea KKF26295 Large yellow croaker 92.8

14 Hyfi Monopterus albus XP_020454988 Swamp eel 91.5

15 Bkt Boleophthalmus pectinirostris XP_020793954 Great blue-spotted mudskipper 90.2

16 LRIk Chelonia mydas EMP40267 Green sea turtle 88.9

UBE2L3 ZJEIR £ Fp 4 LU X 4551 (1 3) [RIRERES LR, 2.4 cgsUBE2L3 BASHRBBRIMNED M il gRT
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E 3/ s

ST RIS R TS B4 T cgsUBE2L3 ) = 2254
R 4), 5R B, cgsUBE2L3 R FEH 4 4~ o 12
4 A RIFEATH B Hr& 4, 58 % h & A 1) UBE2L3
SEFE—30 .
2.3 RGHUABWSHT B TS cgsUBE2L3 FEER M3tk
K, FIFH MEGA 6.0 A E T N - J KRG HELH (Boot-
strap:1 000) , 255 75 (&1 5) , cgsUBE2L3 (1) 2 KL 2 7 51 12
S (RPUVE L) RN 25 (RIS Z 18], S R
o FEREWN L7 (ot Ll WA e

- PCR Kyl cgsUBE2L3 PR KB H L i) Rk 53 i,
SER RN, cgsUBE2L3 TE KB LUh |12 AE4E , FLAHXTRIAK
A (1B 6) o LPS JIE— s B[R], il 4 B e iy R 5
AU cgsUBE2L3 1) mRNA Rk 284k, 250 s, 78 LPS J&
YL 48 h Ji5 , KB WE O R G /N B cgsUBE2L3 1y
mRNA Fik )% A B 1, m WL FIR D 2 2 b iy 223k L
TIA(E T) o
3 #itHitie

WL oA TR, DA R BRGUIE cDNA SCE v
B T Rz RAG G Wi (cgsUBE2L3) 1% A ¢DNA J7
G AARAL T —A~ 462 bp By FF B EAE , AT b 154 A2 5
2.5 2 YR rg UBE2 L3 2 FL 1R )y ) 3k 47 %) 1, & B
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Fig.3 Amino acid multi-sequence comparison of cgsUBE2L3
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Fig.4 Crystal structure of cgsUBE2L3
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Fig.6 Tissue distribution of cgsUBE2L3
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Fig.7 The changes of cgsUBE2L3 expression after LPS stimulus (T#% 154 1)
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