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Z—U4 0 RS R FH c DN A K S B 7 14 (rapid
amplification of cDNA ends, RACE); K, MIEFE
FEARAFR N e RS T —FI IR TR B cDNA 2 K
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EMBI¥AG, FFh BilgA T A TRABRA
A . i8I RACE PCRY 1 H KL A, PCRIX
5. 94 °CHIZAEPES min, KRG HEA3SMNEI .
94 °C7EM30 s, 56 °CiB k30 s, 72°CHEAfH
45 s; )R 72 °CHEAH10 min, 5 T AE i S b
L (i) B o A PR B 58
1.5 RpiLYZEE M FRIE

K ABI750079% ¢ E - PCRE S, & H Y
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R, 7 AR R SR TR O A S M 51 Sk
RpiLYZ-1-F. RpiLYZ-1-RHIRpiLYZ-2-F .
RpiLYZ-2-R(#E 1), #¢E5E 7t PCRAY IV 55444150 °C
#20s, 95 °CHIAEM:T min, SRJ5 A 40415
. 95°CA 1S s, 60°CiE k30s, 72°CHEH15s,
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Tab.1 Primer sequence
514 Hi& Btz

primer usage primer sequence
RpiLYZ-2-F1 3'-RACE 5-GGCAACAACTTCCTGTACTGACG-3’
RpiLYZ-2-F2 3'-RACE 5'-ACAAGAACGGGGCAGGGTCA-3'
Oligo dT 3'-RACE 5'-GGCCACGCGTCGACTAGTACTTTTTTTTTTTTTTTTT-3'
RpiLYZ-2-R1 5-RACE 5-GGCAACAACTTCCTGTACTGACG-3’
RpiLYZ-2-R2 5'-RACE 5'-ACAAGAACGGGGCAGGGTCA-3'
dG 5'-RACE 5'-GGCCACGCGTCGACTAGTACGGGGGGGGGG-3'
B-actin-F qRT-PCR 5'-CGCACTTCCTCACGCCATCAT-3'
B-actin-R qRT-PCR 5-GCAGCCGTCTCCATTTCTTGTTC-3’
RpiLYZ-1-F qRT-PCR 5-AGGTTGTCGCATGGTAGTAGGATC-3'
RpiLYZ-1-R qRT-PCR 5-CGGTAGTGGGTGGCGTATCTTT-3'
RpiLYZ-2-F qRT-PCR 5-TGGCAACAACTTCCTGTACTGACG-3'
RpiLYZ-2-R qRT-PCR 5'-CAGCCACTGTCTGGTACTGGTTTG-3'

B Ak PRI RE AR A Bn Ky 4~6., % FH Origin 9.0%
YE®, SPSS 16.0%k #4751 K K J5 22 43 4 (One-
Way ANOVA), P<0.05I\E NZEREE, P<0.01
INE RN EFWRE,

2 iR

21 EEARFHISH

WL PP, KA T RpiLYZ-23E i &K
cDNAJF 41| (GenBank ¥ fiit 5 KU221017)., RpilYZ-2
JE IR B I 0 B8 B2 4E (ORF) 3, #5471 bp, 4 i 1564~
IR, TN TEON17.78 ku, FRIEZH SN
8.16, X ILTR T 5 /M K B, HoNuw & A7 J Al
PG KPS, 5 HA —A 78 8 1 K A il (desta-
bilase)Zh #4 1 (Leu®-Tyr"*"), RpiLYZ-25 &k FHY
RpiLYZ- 1 & JE 02 ¥ 51 (ACU83237.1) 22 [] b AH AL P
H37%, FEUH 3 Sk TR T Tl 1) AN ) Y R

2.2 RpiLYZ2EE B 5%

K 2B € S PCRYE,, XF RpilLYZ- 23N TE 4%
HL P AR R IR B AT T b, Hoh o i
WREL AR RpiLYZ-236 358 1., RpiLYZ-23:H
TENLA T RGA AL, MRS E AL Rk
A (K2). RpilYZ-23E H 355 5 M SRk vk
Shy 47128 >8> P >4 > i o £ 48 > L 1A

2.3 RE R Rpil YZE B 3Rk 89 2200

XA LG, 21 °CMaab3H L di, RpilYZ-1
FE A Y 2 3k i 7 R O R 20 R R L T
(P<0.05). Fifi 361 Bsf (] B RE K, RpilYZ-13E R 3

| CTTTAATTGTTGTCTTATTGAGAAAGGAGGAACATTGAGATAAACTTTATGCAACGTGAA
1 M LGVFVFSVLLNMAMSGYV

61 GAM\AAC@TGGGTGTC'['l'l'GTITl'CAGTGTATl'ATrAAACATGGCAATGTCAGGTG

19: TUESNCPV S BUMGC AL NOIGUMUC EONGIAGT THS
121 TGATAGAAAATCCTGTATCATTGATGTGTCTAAATTGCATGTGTAAGGTGGCAACAACTT

3 ¢cTDVGCNHDREGIACGTYYRQI
181 CCTGTACTGACGTAGGCTGTAACCATGACCGCGAGGGAATTGCGTGCGGATATTACCAAA

59 HYGY YIDCYZ KPVPDSGTCTRGL
241 TCCATTATGGTTACTATATTGATTGCTACAAACCAGTACCAGACAGTGGCTGTAGAGGCC

79 S EQ.E € W M'K C §:K-D KE P.C A E'R:C I
3()] TCTCAGAACAAGAATGCTGGATGAAATGTTCCAGAGATAAACCCTGTGCAGAAAGGTGTA

9 QS YMLRYURNIEKNGAGS SDTCENY
361 TCCAGTCTTACATGTTACGGTACAGAAACAAGAACGGGGCAGGGTCAGACTGTGAGAACT
119 VRLHAGGTPYGAAZKWNRO QSWTYN
421 ACGTGAGACTACATGCCGGCGGACCATATGGTGCAGCAAAATGGAATCAGTCCTGGTACA
139 RTSYYWNYARAYGCVWNS*
48] ACCGAACAAGTTATTATTGGAACTATGCGAGAGCTTACGGGTGCGTCTGGAATTCATAGA
541 TCGTGTTTGGAAGAGTGGTCTTTTTGTCGAGTTTGAAAATAATATCTTCTAATIGTTGAC
601 TTTGTATAAATCTACGATACATGTAGGCATTAATTACGTGTTCTTATTGAGAGATAATGC
661 TCTTGCTTGAATGAGAATAANAGTTGTATTICAAAAAAAAAAAAAAAAA

1 RpiLYZ-2£ 1 cDNAFF 51 & #0102 82 5 51
[ B i i % i 1 RS ER W T T RIZE ) N E S
U5 5 Sy B 5 T JR& A M

Fig. 1 The full-length cDNA of RpiLYZ-2 and
deduced amino acid sequence

Circle illustrates the initiation codon; the asterisk illustrates the
termination codon; the part of underlined illustrates the signal peptide;

box illustrates transcription and modification points
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LAUA 20 BFREAR; 3. MEAR: 4. 4hEBL 5 makegnie; 6.

xR 2 5 1 (P<0.05) ORI, YR ETFE 29 °Chf, Rpil YZ-23L K 3
Fig.2 Tissue distribution of RpiL YZ-2 gene KL dF SR 2 TS, S5 ZUR ik
determined by qRT-PCR [ 240 i 72 J 3 b 37 df S B B | TH(P<0.01)

1. muscle; 2. hepatopancreas; 3. gonad; 4. mantle; 5. hemocyte; 6. gill; ([‘g 3-d, 3-e. 3 f)o

** mean significant difference (P<0.05)
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B3 TREIEEMHTIERRRFRpILYZAFRpILYZ2ERERRHA P RIEEHNTK
a, b, c. RpiLYZ-15E [RI7E JFF I IR . SR 986 4 40 i v (9 308 AR A s d, e, £ Rpil YZ-2 R MR IR I < S50 i, 98 U2 400 0 o 0y 3 i B A8 4k o
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Fig. 3 The expression of RpiLYZ-1 and RpiL YZ-2 transcripts in
R. philippinarum under different temperature stress

a, b, c. the expression of RpiLYZ-1 respectively in hepatopancreas, gill and hemocyte; d, e, f. the expression of RpiLYZ-2 respectively in hepatopancreas,
gill and hemocyte. *. significant difference(P<0.05), **. highly significant difference(P<0.01), the same below
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2.4 EYE N Rpil YZE B 3R % B9 8200

TEMRER BE 223 A FRINE, 3N 2H 2 RpiL YZ-1
HEHNREEHZI N LR TR B,
JHF Jik i 0 658 21 2 v L PR e 3R 7R 1 AN T e
117 AL 9K B 40 0 P Rpi L YZ-135 PR 36 b 314 dit | 3
Z KO (P<0.05). MERBERRARE 1205, 3404
AU RpiLYZ-1 55 A 0 2R 3K 5 7E 38 Ab 31 dFs i S
F LR (P<0.01); [ HE B R IE K, RpilYZ-1
FL R 3k 5 B W T B EARF IE 5 K OF (Kl 4-a,
4-b, 4-¢),

FEARER B 228 Ab B 1 di, RpilYZ-23E A
A 1L 96 B 200 i R 20 2 v g 3R 5K B B AR
(P<0.01); Fifi %5 Wpic B 0] A ZE K, Rpil YZ-23E A
M RIA R TR S AR 8,
RpiLYZ-2 JH )ik et 2 i, B4kl
PN o Y ER B A A 1205, 7 il vk 40 i
82 2 RpiL YZ-235 PR 3 3K w5 Bl It (] 42 BB 20 |
FH#a$; WMiAE T RIRAL L, Rpil YZ-25E [ 3k
ETE M8 AL F AT dis 2 B 2 1 FH(P<0.01)
(Fl4-d, 4-e, 4-0).
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Fig. 4 The expression of RpiLYZ-1 and RpiLYZ-2 transcripts in R. philippinarum under different salinity stress
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Fig. 5 The expression of RpiLYZ-1 and RpiL YZ-2 transcripts in R. philippinarum challenged by V. anguillarum
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Expression analysis of two I-type lysozyme genes from
Ruditapes philippinarum under temperature and salinity stress and
Vibrio anguillarum challenge

ZHU Yanxia ?, MU Changkao >, WANG Chunlin ">

(1. School of Marine Science, Ningbo University, Ningbo 315211, China;
2. Collaborative Innovation Center for Zhejiang Marine High-efficiency and Healthy Aquaculture, Ningbo 315211, China)

Abstract: I-type lysozymes have been found to play significant roles in the innate immune responses of mollusk.
In the present study, the full-length cDNA of an I-type lysozyme (designated RpiLYZ-2) was cloned from
Ruditapes philippinarum by RACE approaches. The open reading frame of RpiLYZ-2 was 471 bp and encoded a
polypeptide of 156 amino acids. The RpiLYZ-2 transcript was expressed in all detected tissues with the highest
expression level in mantle and the lowest expression level in muscle. After being exposed to temperature[(29+1),
(21«£1), (13£1)°C], salinity (32, 22 and 12) stress and Vibrio anguillarum challenge, the expression of RpiLYZ-1
and RpiLYZ-2 displayed distinct pattern in the detected tissues. After being stimulated by elevated temperature (21
°C) or salinity 22 stress, the expression pattern of RpiLYZ-1 transcript was decreased after the initial increase,
while the expression pattern of RpiL YZ-2 transcript displayed an opposite trend. After being stimulated by elevated
temperature 29 °C or salinity 12 stress, the expression pattern of RpiLYZ-1 transcript was down-regulated as time
progressed on, while the expression of RpiL YZ-2 mRNA showed an opposite trend. After being challenged with V.
anguillarum, a significant up-regulation of RpiLYZ-1 was observed except 12 h, while the expression of RpiLYZ-2
mRNA was significantly inhibited at the early stage of bacterial challenge and recovered at 72 h. The above results
suggested that environmental factors and pathogenic stimulation affected the clam's innate immune responses and
the expression of RpiLYZ-1 and RpiLYZ-2, and functional division perhaps existed between RpiLYZ-1 and RpiLYZ-
2.
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