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1.2

1.2.1

Trizol RNA, QIAGEN
Oligotex mRNA Kits

[llumina MiSeq

Unigene

2015),

Pathway (Pan et al,

TRAF6(Cs TRAFG6)

1.2.2 Poly I:C
lpg/g ,
10
50uL Poly I:C ,

50mg, R
1:9
4500r/min
Oh 3h 6h 9h
8000r/min
-80°C
1.2.3
CsTRAF6 Cs TRAF6-S
CsTRAF6-A( 1) , GenBank
BLASTX (http://www.ncbi.nlm.nih.gov) ;

ORF Finder(http://www.ncbi.nlm.nih.gov/projects/ gorf/)
(ORF); ExPASy (http://web.

expasy.org/compute_pi/) ;

, 4°C,
15min,
12h  24h 48h

10min, s

, 4°C,
1mL Trizol,

ProtParam ;
SMART (http://smart.embl-heidelberg.de/)
; ClustalX1.83 ,

(ND), MEGA4.1 ,
bootstrap1000
1.2.4 CsTRAF6
( ,2015) ,
Oh
ImL TRIZOL RNA, TaKaRa
PrimerScript™ 1st Strand cDNA Synthesis Kit
cDNA, cDNA , P-actin
PCR B-actin
CsTRAF6 : B-actin-F,
B-actin-R, CsTRAF6-F, CsSTRAF6-R (1) Q5
PCR , 20uL, :
95°C 30s, 94°C Ss, 60°C 30s, 72°C
30s, 40 pAact

(Livak et al, 2001), SPSS

F1 KEHAER PCRIY
Tab.1 PCR primer sequences used in this study

(5'—3"
Cs TRAF6-S CAGAACAGTGCGGGTAGT
Cs TRAF6-A ACAGCCCTTTGTATGATTGG
B-actin-F CACCACAACTGCCGAGAG
B-actin-R CCGATAGTGATGA CCTGACC
Cs TRAF6-F AGGGAGTCAGAGTCACGGT
Cs TRAF6-R ACAGCCCTTTGTATGATTGG
1.2.5 Poly I:C CsTRAF6
0Oh 3h 6h 12h 24h
48h RNA,
1.2.4 :95°C 30s, 95°C Ss, 58°C
30s, 72°C 30s, 40
pasct SPSS
2
2.1 CsTRAF6
CsTRAF6 ORF  2337bp,
778
86.59kDa, 6.16 SMART
CsTRAF6 RING
(183—221aa), TRAF (266—320aa,
320—377aa), coiled-coil (592—624aa)
MATH (629—756aa)( 1) CsTRAF6
GenBank KP067203
2.2 CsTRAF6
BLASTP , CsTRAF6
TRAF6 ,
60% Lottia gigantean TRAF6 (XP_
009051677.1) TRAF6
56% 48% 16 TRAF6
( 2 , TRAF6
, TRAF6
, CsTRAF6
TRAF6
TRAF6
TRAF6 ,
CsTRAF6



1042

47

499 [ATGGATAACAATACATGTCGTGAAGGCTCTTTTCCTTATCTACCTCCAAATACGGGTCAA

1 MDNNTC CREGSTFPYLPPNTGQ

559 AATGTCACAAGTCCTGGAAGCTCAGGTTACTTGTCAACTGCTAGTTCCAGCCACCATAGT
21 NVTSPGSSGYLSTASSSHTHS

619 GTTCAAGCCTCAAACTCCTCTCCCTTCTGGAGTGGTATCGAGGGTCAGGCACCAGGTTTC
41 VQASNSSPFWSGIEGO QA ATPGTF

679 ACAAGATTTCAACCAGCTAGTGGCGGTGCATCTTCTCTCAGTGCAAACAATTTTCTGCCA
61 TRFQPASGGASSLSANNTFTLTP

739 CATAGAAGCAGTGCACCTGTAGAGACTGGTCTTTTATATTTCACAGATAGTTTGCCTATG
81 HRSSAPVETGLLYTFTDSLTPM

799 GCATCAAATTCTTCTTGGCCAGGTAATGGCCAACCAGGCGGTGCTACTTCATTAGCAACA
101 A SNSSWPGNGOQQPGGATSLAT

859 AACACAGGGGCGTGGTCAGCGCCAACTACTGGACAATTTCCTGCAACAACGGCAGGTAAT
29 N TG A W SAPTTGOQFPATTAGN

919 CGTGACAGTGGAAGTAGCAGCAGCAGCGGCAGTCAGAACAGTGCGGGTAGTGATTATTCA
14 R D S GSSSSSGSQNSAGSDYS

979 TACATTTTTGACAATGAAGAAGGCTGGGATCTTGTGTTTGTACCACATCGCTCGGAAAAA
61 Y 1 F D NEEGWDTLVTFVPHTRSEK

1039 TTTGACTGTCCAATATGTCTGCTAGTCCTCCGAGAGCCCATGCAGACAGAGTGTGGGCAT
41 FDCPICLLVLREPMOQTETGCGH

1099 CGTTTTTGTAGGGCGTGTATACTGAAATGGCTCAGGGAGTCAGAGTCACGGTGTCCCGTA
2010 RFCRACILEKWLRESESTRTC CTPYV

1159 GATAACCAGCCCCTAGAAGAGCGGCAGTTATTTCCAGATAATTTTGCCAAAAGAGAAATC
2297 DN QPLEETRG QLTFTPDNTFAZKT RE!]I

1219 CTTGTTTTAAATGTTAAATGTCCCAATCATACAAAGGGCTGTGATCAAATTGTTGTACTG
249 L VLNV KCPNHTE KGO CDG QTIUVVL

1279 AAGCATTTACAGACTCATTTAGAAAATTGTATATTTTCATTAACTCCATGTCCTAATGAA
261 K HLQTHLENTG CIFSLTPCZP?NE

1339 TGTACAAGTGTTTTAATGCGTGGTCGGTTGTCAGAACATCTTCAGAACCAGTGTCCAAAA
26 C TS VLMRGRLSEHLG QNG QT CTPEK

1399 AGAATAATCAGGTGTTCCCTGTGTCAATCTGAATTTGTTGCTGAGAAAAAGCAGGACCAC
301 RIIRCSLCQSETFVAETZKTEKTGQDH

1459 CAGTTAGACTGTCCAGAGGCTATCATTAACTGCCCATCCTGTGAACTGCAACTTAAAAGG
329 QLDCPEAIINGCTPSCETLG® QLZKR

1519 CAACTGCTGACACAACATCTGAATACAGAGTGTAAGAAGGCTTTGACAAGATGTCAGTAC
34 Q LLTQHLNTETCIKTZ KALTRTCAO QY

1579 CAGCTGCTTGGATGTCCTTACGAGGGAGAAAGGCAGAGTCTGGAGGATCATGAAAATTCT
331 Q LLGCPYEGERG QSLEDUHTENS

1639 CAGCTCGCCTATCACATGGGACTGATTAATCTGAGTATCATACGATTATTCACGCTGTTG
33 QLAYHMGLINLSIIRLTFTTLL

1699 GGAATCAATCCGCGTAACCTGCAGTCGGCCCACCGTCCTTCTTCGCTAAACTACCAGCCT
401 GINPRNLOQSAHRPSSLNYRQFP

1759 ACTGAAGGATCAGCAAGTTCAGGCGCCGCAAGTTATCCATCATACTTTGTAAATCCAAAA
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461
1939
481
1999
501
2059
521
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2239
581
2299
601
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2.3 CsTRAF6

PCR

B-actin

TEGSASSGAASYPSYTFVNTEPK
GAAAGTATGAATTTATTGCAGCACCTTTTTCAATCACTGAATCTAACACCAAGTGATTTA
ESMNLLGOQQHLTFQSLNLTPSDL
AATAATGTTGCTGTTAGTGGTGTAAATGTTACACAAAGTTCAACTAGAATAGGAAGTAGT
NNVAVSGVNVYVTQSSTRIGS SS
GTTGAAAGTTTACAGTCGAGTGGTATGAATGTCTTACATACCAGTCCAGGAAGTGTTTCT
VESLQSSGMNVLHTSPGS SV S
ATAGCAACAGCACAAAACATGCATATACCAGTCAGTCAGGCACAGGAGAGTAGACAAATT
1 ATAQNMBHTIPVSQAQEST RDQOQI
ACTGAGGAGGAACAACAGAATGATAGTGAACGAGTAAGTTCAAACCTGTTGAGGTATCAG
TEEEOQQQQNDS SERVYVSSNLTLTZRYQ
ACGTTGAGTTACACGTCTGAACCTTCGAATAGGCAGGATAATGAAGTGCCTATGATGTCT
TLSYTSEPSNROQQDNEVPMMS
GTTAGTGAAAATCAACTGCACACAATGAAATGCCAGAACGATATCCAGGACGAAAGTTTA
VSENOQQLHTME KT COQNDTIOQDTESTL
GCGAGACATGATCAACAGTTACTAGATTTGGCACATCAGAAAGACTTGCATGAGAGAGTT
ARHDAO QQLLDLAHGOQIKTDTLUHETRYV
ATTCGGGACTTGAAAATGAAAGTTCGAAGTTTAGAAAATACAATTCAGGATATGGAAGGT
IRDLKMEKVRSLENTIQDMEG
AGATGTGGTAATGGAGTATATGTTTGGAGAATCAAGAATTATTTAAAACTTAGAAGAGAA
RCGNGVYVWRIKNYLEKTLTRR RE
GCTGAAAAAGGGGAGGTTACAGCAATACATAGCTCGTCATTTTATTCTAGTTATTACGGT
AEKGEVTAIHSSSFYSSYY G
TATAAACTGTGTATAAGGGTTAATCTGAATGGAGTTGATGCTGCGAAGGGCACGCATCTT
Y KLCIRVNLNGVDAAKGTHIL
TCATTATTTATTCATTTCATGCAGGGAGAATATGATGATTTATTGGAGTGGCCATTTAGT
SLFIHFMOQGETYDDTLTLEWTPFS
GGAAGGATTGTTCTCACAATTATTGATCAAAATCCTATTTGTGAAATGCGCAACAATATT
GRIVLTIID QNPICEMERNN I
TCGGAAACGCTCATGTCAAAGCCTAACTTGGCAGCATTCCAACGCCCTGTTAGTACTAGG
SETLMSZKTPNLAAF QRTPVSTR
AATCACAAAGGTTTTGGATACATGGAGTTTTTACCACTTAACGTTATAGATGGGTCAACC
NHKGTFGYMETFLPLNVIDGS ST
TTTGTTAGGAATGACACTTTGATAATTAAAGCGACTGTAATTCCATCCAATATGTAA
FVRNDTLIIKATVIPSNM:*

1 TRAF6
Fig.1 The open reading frame and the structural domain of CsTRAF6

,* , RING (183—221aa), TRAF (266—320aa,

320—377aa), coiled-coil (592—624aa) MATH (629—756aa)

( 3
, Real-time CsTRAF6

CsTRAF6
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2

(NJ)

Drosophila melanogaster

16 TRAF6

Fig.2 Phylogenetic tree of the amino acid sequences of TRAF6 from 16 species constructed using the Neighbor Joining method
: Mus musculus TRAF6 (BAA12705.1); Python bivittatus TRAF6 (XP_007435082.1); Azumapecten farreri TRAF6 (ABC73694.1); Lutjanus
sanguineus TRAF6(AIC37510.1); Apostichopus japonicas TRAF6 (AHA83604.1); Neolamprologus brichardi TRAF6 (XP_006793845.1);
Fenneropenaeus chinensis TRAF6 (AFUS51810.1); Homo sapiens TRAF6 (NP_665802.1); Branchiostoma belcheri TRAF6 (ABN04154.1);
Mizuhopecten yessoensis TRAF6 (AFU52971.1); Pinctada martensi TRAF6 (AHC94802.1); Mytilus galloprovincialis TRAF6 (AHI17288.1);
Gallus gallus TRAF6 (XP_421089.2); Cyclina sinensis TRAF6 (KP067203); Euprymna scolopes TRAF6 (AAY27978.1); Drosophila
melanogaster TRAF6 (AAD47895.1)
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) ° (Sun et al, 2001),
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a, (Pipe et al, 1997,
CsTRAF6 RING
183201 A Wootton et al, 2003) , TLR3
— R TRAF
( aa) RNA Poly I:C,
(266—320aa, 320—377aa), coiled-coil (592—
624 A 629—756 MyDbss ’
aa MATH —756aa
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TRAF6 N RIN
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CLONING OF CSTRAF6 GENE FROM CYCLINA SINENSIS AND
IMMUNE RESPONSE UNDER POLY I:C STIMULATION

GAO Wei-Wei', PAN Bao-Ping?, YAN Chun-Cai’
(1. Hexi District of Tianjin Community College For Staff, Tianjin 300203, China; 2. College of Life Science, Tianjin Key
Laboratory of Animal and Plant Resistance, Tianjin Normal University, Tianjin 300387, China)

Abstract

The immune system can recognize the invading pathogenic microorganisms by Toll like receptors (TLRs), and then trigger

The immune system of shellfish is non-specific and prevention against pathogens depends on hemolymph.

the downstream signal transduction pathways. The tumor necrosis factor receptor associated factor 6 (necrosis factor
receptor-associated factor tumor 6, TRAF6) gene plays an important role in the TLRs signaling pathway. We screened the
cDNA sequence of TRAF6 (CsTRAF6) gene and cloned it from transcriptome library of clam Cyclina sinensis. The cDNA
possessed an ORF of 2337bp encoding a protein of 778 amino acids; the predicted molecular weight was 86.59kDa and
theoretical isoelectric point 6.16. The CsSTRAF6 protein contains a RING-type zinc finger structure, two TRAF-type zinc
finger structures, a coiled-coil domain, and a MATH domain. BLAST (the basic local alignment search tool) comparison
and phylogenetic analysis show that CSTRAF6 is a member of the TRAF6 family. In addition, we detected the CsSTRAF6
gene and their sequential expression in in all tissues by real-time PCR after Poly I:C infection. We found that the CsSTRAF6
gene was generally expressed in hemolymph, adductor muscle, gill, gonad, mantle and liver, of which in hemolymph was
the highest. The expression of CSTRAF6 in hemolymph injected with Poly I:C increased significantly in 3h and peaked at
6h, indicating that the gene was involved in the immune response against Poly I:C infection in C. sinensis.

CsTRAF6; Poly I:C; real-time PCR

Key words Cyclina sinensis;
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