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Abstract [ Objective] To study the cloning and expression of ERK in Cyclina sinensis and its expression under Polyl:C stress. [ Method | Get
the sequence of extracellular regulated protein kinases in C. sinensis by building the transcriptome library, gene structure was analyzed by on-

(College of Life Sciences, Tianjin Key Laboratory of Animal and Plant Resistance, Tianjin

line bio-information software. Analysis the expression in some organisations from C. sinensis by PCR and RT-PCR, and analysis the expression
of CsERK in haemolymph after stimulated by poly 1. C. [ Result]The sequence length of CsERK was 2 407 bp, the open reading frame was
1 338 bp and encoding 455 amino acids. The CsERK gene was expression in haemolymph , liver, coat film, adductor muscle and gill, and the
expression level of CsERK in its haemolymph was the highest and in the closed shell was the lowest. After stimulated by poly I:C, the expres-
sion level increased obviously and reached to the max at 6 h, and had a very significantly difference with the control group (P<0.01). [ Con-

clusion ] The product guided by the ERK gene was an important immune signaling pathways protein in C. sinensis.
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Table 1 The primers about CsERK gene to PCR and qPCR

e sl S19FHN(5'—3")

Code  Primer name Primer sequence(5'-3")

1 B-actin—F CACCACAACTGCCGAGAG

2 B-actin—R CCGATAGTGATGACCTGACC

3 CsERK-F1 CGCGGATCCTACCAGAATCTCAGGCC
4 CsERK-R1 CCCAAGCTTTATATACGGGTGCATTA
5 CsERK-F2 TCCGTGTCGCCTTCT

6 CsERK-R2 TCCCTGAGCACCTGA

1.2.3 AWYFEEESr. ZEETHE Y5 GenBank Hr#%
B4R )3 35 4T BlastX (https: /www. ncbi. nlm. nih. gov/) 43
BP0 F) T T el 52 A ( https: /www. ncbi. nlm. nih. gov/or-
ffinder/ ) FELL 73 TR 3 A HL T8 Bl 132 4E , 4 SignalP 3. 0
SITIZEEF 1945 5 K51, FIIFH SMART (http: /smart. embl -
heidelberg. de/ ) il 454415, , ProtParam T EL¥F £ Tl it e 41|
15378 2RSS Clustal W X 2 BE /R 1y 91 i
AT RIS AT AN T Xt

1.2.4 ERK JRENTEF IR AL NNFRIE . FIH Trizol 4542
SR I AR FFIDE AP PH SE LRI 5 RNA, 5 [
J& cDNA LA =20 C Ok A o LA B-actin FEH Ky
WS, 520 2 5 519053 5 B-actin—F B-actin—R (£
1) o RWAE LightCycler 480 SZE # PCR A E#EAT, & 1414
FN 20 pL, W FEF R 94 °C AR PE 30 5594 C5 5,60 C
10 5,40 MEH ; AliE 95 °C5 5,60 C 1 min,95 °C5 s;50 °C &
30 s 0 SRAT 27N kA TR AL B T R SPSS
BAATEAR AT

1.2.5 Poly I:C JI# N CsERK B[R 7E i bk E P i B3 1 3
Ko FIH Trizol BRI IGPE Poly 1: C 4G J5 4% Ik ] s MLk
CLAY B RNA, [ 5% 5% il ¢DNA, 5% 5 & PCR 5| ¥ K
CsERK-F2 CSERK-R2(F 1) o R 27" il A it ab 2,
JFAdi I SPSS FR A XS B #1737

2 HRESW

2.1 HiERK BEEMEM EAWE SR aris
F| CsERK FER 41 2 407 bp, Al RIEHE R 1 338 bp, H4hd

445 SRR (T 1) 3 HAT 14 S_Tke Z5H355 (70~ 366 aa) ;
PRIE 4> F & R 50, 51 kDa, %5 H 5l 6. 35, /0 F+ X N
Coyos Hiuos Nopy O Soo , 2 FE iR 2H BN HP 42 & R (Leu) % /7, o
8. 8%, IZEEFTCES WX ; FF Ik e BEHE N & 1 A S—Tke Z544
B, oy kAb E R RE R 5 O RS 8 % i AR AL 2
. T EEITE GenBank B fliEIE, CsSERK 1M H
MF974208 .

1 ATGAGCTTACAACTTCTTCAGAGTATACGAAGAAAATCTTGTGTC
MSLQLULO QSTRRIKSTCYV

46 GATCTCCGTGTCGCCTTCTGTCAAGGGATCTGCAATGGTCAATTA
DLRVAFCQGICNG GA QTL

91 AGTCTGTCACATTTAACCAGTTGTCACAGGACTTACGCAATGAGT
S LSHLTS ST CHRTYAMS

136 AACCAGCATAATGACATGTCACAGTATGTGACAGTAGAAGTTGGC
N QHNDWMS Y v VvV EV G

181 GACTCCACATTCACCATTCTAAAACGTTACCAGAATCTCAGGCCT
DS TFTTIULI KR RY NL R P

226 ATAGGCTCAGGTGCTCAGGGAATTGTCTGTGCTGCATATGACAGT
I 6 SGAQGTI VCAAYDS

271 GTGACAGACCAAAATGTTGCAATAAAGAAATTAAGTCGGCCATTC
VT D NV AT K KTLSZRPF

316 CAGAATGTTACACATGCTAAAAGAGCCTACAGAGAATTTGTTCTA
NV THAKZRAYRETFVL

361 ATGAAGTTAGTCAATCATAAAAATATAATTGGTTTGTTGAATGCA
M XKL VNIHIKNTITIGTLTLNA

406 TTCACACCTCAGAGGTCTTTAGAAGAATTTCAAGATGTCTATCTA
FTPAQRSILTETETF D VY L

451 GTCATGGAATTAATGGATGCCAATCTGTGTCAAGTTATACAGATG
VMELMDANTLZCQV I QM

496 GATCTAGATCATGAAAGAATGTCATATCTTCTCTACCAGATGTTG
DLDHERMSYTLTLYQML

541 TGTGGGATAAAACATTTACATTCTGCTGGAATTATACACAGGGAT
C 6 I KHLHSAGTITHRD

586 CTGAAGCCATCCAATATAGTTGTCAAATCTGACTGTACATTGAAG
L KPSNTVVKSDC CTTLK

631 ATCTTGGATTTTGGTCTAGCAAGAACAGCTGGTACTGGGTTTATG
I LDFGLARTAGTGTFM

676 ATGACACCCTATGTTGTGACCAGGTATTACCGGGCACCAGAGGTT
MTPYVVTRYYRAPEV

721 ATACTTGGTATGGGCTATAAAGAAAATGTGGATATATGGTCAGTG
I L 6MGYKENVYVYDIWSV

766 GGATGTATCATGGCAGAGTTGATACGAGGTGGTGTCATGTTTCCA
¢ CI MAELTRGGV MFTP

811 GGAAGTGATCATATAGATCAGTGGAATAAGATTATAGAACAACTA
G SDHTIDOQWNEKTITIEN QL

856 GGTACACCTTCACAGGAATTTATGAAACGGTTACAACCAACTGTT
G T P S EFMKRL P TV

901 AGAAACTATGTAGAAAATAGACCCAAATATGCTGGTTATAGTTTC
R NY VE NRP K Y A GY S F

946 GAAAAACTGTTCCCTGATGTGTTGTTTCCCCCTGACAGTACTGAA
EXKLFPDVLFPPDSTE

991 CACCAAGGATTACGATCTACTTTTGCACGGGACTTGTTGTCAAAA
HQ GLRSTTFARDILTLSK

1036 ATGCTTGTGATAGATCCAGATAAACGAATATCAGTGGATGATGCA
M LVIDPDZ KR RTISV DDA

1081 TTAATGCACCCGTATATAAACGTGTGGTATGACGAATCTGAGGTT
LMHPYTINVWYDESTE/V

1126 AATGGGGCTGCGCCAGGTGCCTATAATCATGCAGTAGATGAGAAA
NGAAPGAY NHAVDEHK

1171 GAACACACCGTAGAACAATGGAAGGAACTGATCTATAATGAGGTA
EHTVE VWK ELTYNEWV

1216 ATGGAGAATGAGAACAGAGACAGGGTGTCCCATAATGCAGCTATG
M ENENRDIR RV S HTNAANM

1261 CAAAACCATTCTGTACCAGACGGTGCGAGCAACAACGAGGCAGTA
NHSVPDGASNNEAYV

1306 ATGGATGGAATTGCGGGCGGATCTAAAAGATAA
M DGTIAGTGS K R =

T TR R B ES T, « A LT
Note: The underlined part indicates the start codon, * is the stop co-
don
1 Hiy ERK B FF A FHEAE R 454aid
Fig.1 The open reading frame and the structural domain of
CsERK

2.2 S ERK BERMHFERGEFESH  HH NCBI 5dE
JiE ¥ CsERK SEPH 550408 728 v oAt A 9 1) ERK R 33517 [R)
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TRHELLXE | FEAEESRA ] MEGAS. 4 #{FH 3 CsERK JE[K
S T (T 2) BRI Bootstrap1000 RS 4 4
GERUHATRE T L SRR B, IR E (Aplysia californica)) |
FHEAETFIE (Lottia gigantea) 11 UK WA ( Biomphalaria gla-
brata) 5 CsERK FEFIAE Rl —/337 , i ERK FE[H 56T BURF
Y2 ( Biomphalaria glabrata ) ERK F£ [F () [6] Y8 P & &, & ik
88%

89 Biomphalaria glabrata
25 Aplysia califomica
3 36 Lottia gigantea

A (yclina sinenis
29 .

Pomacea canaliculata

Urechis unicinctus
71 —|3 s

Capitella taleta
Anoplophora glabripennis
99 Aedes aegypti
74 Cryptotermes secundus
91 Nilaparvata lugens
Octopus bimaculoides
Homo sapiens

100 \_|: Cyprinus carpio
100

Capra hircus

T M ERK SR R G IPIRN B Y5145 Biomphalaria gla-
brata( XP _013070261. 1) ; Aplysia californica (NP _001191547. 1) ;
Octopus  bimaculoides ( KOF72305. 1); Pomacea canaliculata
(PVD37484. 1) ; Urechis unicinctus ( ALB00838. 1) ; Cyprinus
carpio( BAD23843. 1) ; Capra hircus( AFV73335. 1) ; Homo sapiens
(AAY44299. 1) ;Anoplophora glabripennis (XP_018561851. 1) ;Aedes
aegypti (XP_021703782. 1) ; Capitella teleta( ELU16605. 1) ; Crypto-
termes secundus ( PNF21055. 1); Nilaparvata lugens ( XP _
022189790. 1) ; Lottia gigantea ( XP _009063534. 1) ; Cyclina
sinensis (MF974208 )

B2 &4 ERK EFES5HAFME ERK ERSEBFTILLER

Fig.2 The phylogenetic tree constructed by the amino acid se-

quence of CsERK and ERKs from other species
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R RAE, 5XTHRZ L 25 57 10 3 (P<0. 05) , 2 W R 2R 1Y 3. 17
5,6 h J5 Rk UG PR, Bk E fae K-
3 Zig5itig
BEEREIRIT B ETIR A , %75 15 BT 78t A 22 WL i T
Ao N BB e 5 407 WG AP [ 4 K F D7 ) & ™ . ERK
FEP R Toll BESZ G % MAPK i i — 511" ERK 1e4F
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HEsh ) R B TS
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3 Hih ERK EEEHAEKENRIEE
Fig.3 The expression of CsERK in organs revealed by real time
PCR
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Note: #* #* indicates that the transcriptional expression level of the
gene at this time point is significantly different from that of the
same group (0 h) before injection (P<0.05)

E 4 Poly I:C #5145 ERK EF X FRILE
Fig.4 Relative expression of CsERK in C. sinensis after infection
with Poly I:C
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