DK FERSE 2013 £ 9 B, 20(5): 950-957

Journal of Fishery Sciences of China

DOI: 10.3724/SP.J.1118.2013.00950

MR SEBEREHEREK cDNA WEESRESH

WL, MEFE, TE, ¥1F

KGEMFER S AW FRACTT K G IR G S =, 10T K 116023
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AU 96 T RN AR 2 T 7R ) — BV IR HBIX, 1989 4F
KRG AP EP H TR b
()T K SR8 B 2 — o BE G T IR R B 1 % R,
TR IS T I 25 25 ol 38 A g 0, o Vg R 1) PR g
WL ZLBENG I R S5 AN TR PR B IR AR T
AU DR MR 9 S G 3 M O 3 DR A R o
BT R 2, A 5T SRR Y TR
ROFMGIH LYZ FLF 2K cDNA, MEIF0Hri%
FERTEARRI L L K LPS Jl35 7E A 16 0 1 2858
0L A IR R T 20 IR G g 4 LR oY $R A1 S 2
W, AP FARICI T & . PO &
A% 7 B kA

1 XBMBEFE

1.1 ##

SEUG R 2 I B 2 IH B R T R AR
PRI i K G R S R . B3 A
FREF S 3 AR B B SRl B, .
WA . BREPERR . MREEVR . B3 R{ERREIN,
5100 pL BIIEZHE(LPS, 0.1 mg/mL) AWK, 1E7E
SHE 4. 8. 12, 24, 32 h 43 HHMEL 3 HgAH A 1A
F W, At B T R ) A I TR R o B AL . P SRR
FESBAER IR )G T-80 CIR- A7 -

1.2 2 RNA WRBRERER

% F RNAprep pure Tissue Kit(Jt 51 KR )%
F7 7 R U 56 T 290 JH A FE A A B RNAG 1%
(BRI BRI P TR ARG 0 RNA () 58 3, A% R B
{L(AB, UK)KI RNA A, —80°CHATE & H .
f# ] M-MLV J 5% 5% i (TaKaRa) % 47 7 4 i
cDNA 5 —85, AR R IFR 5280 0 A
RNA 100 ng, 1 uL Oligo(dT),s, 5xM-MLV Buffer
2 pL, dNTP(10mmol/L) 0.5 uL, RNase #1|5] 0.25

uL, A RNase-free #ME S 10 pL, W 54 42°C
K 60 min, 70°CARIR 15 min, VK R4,
1.3 LYZ EE cDNA iR B F M5

F 4 GenBank 258k IH (Strongylocentrotus
purpuratus, XM_783250)F#i|Z (Apostichopus ja-
ponicus, EF036468)LYZ LIRS 7413t 1 %t %
R4 SFYES 9 LYZ-F M LYZ-R(FE 1), DL ERS 1

% cDNA Fi Bt 10 £ AR, PCR 4 MR 8 5 2816
MH LYZ JER 0 B Br o 50 uL R AR R
cDNA &A% 2 pL . 10 pmol/L 1 R iiF514914% 2 uL .
10xEx Tap Buffer(Mg> Plus)5 uL. dNTP Mixture
(2.5 mmol/L)4 pL .Ex DNA -4 (5 U/uL)0.25 pL,
EBEFIKANFE R 50 uL,PCR SO 454 J9: 94°C il g
P£ 5 min; 94°C 40's, 55°C 40s, 72°C 50 s, £ 35
AMEER; 72°C 10 min. 1.5%F0 B IS AR EE I i, TR AG:
W, PIECH A5, BEmICR Al UNIQ-10 1 X
DNA J& ISR & (A T, SR 5 K Tl e i
PCR 7#¥) 55 pMD 19-T(TaKaRa)ZE /4 4 4, #4510
ZAYIML DHSo, 37°CHFE, PSS HHERM
LB AR SRS KRS, B 1 pL BRI RR
JpRit, A LYZ-F #1 LYZ-R H5|¥1i#4T PCR %
WE, 2 BWEA T AW TREH AR IR S5 A3 BRA /b4 7
IE S

%1 FTF LYZEE cDNA RT-PCR.RACR FiIEE PCR

BS54 F5)
Tab.1 Primers used for LYZ gene cDNA RT-PCR, RACE
and real-time PCR

519 FFAl(5-3")

primer sequence(5'—3")
LYZ-F GGYTCTCTRTCGTGTGGT
LYZ-R ATTTGGWCCGCCGTTGTG
LYZ;s-F, CCATACCAGATAAAGGAC
LYZ;-F, ACGCTGTCTTCAGTCGCC
LYZs-R, TCCCCGCCTTTCATCCTG
LYZs-R, GTTCCAGTAATCGTCCTT
3'-CDS AAGCAGTGGTATCAACGCAGAGTAC(T)30VN
5'-CDS (T)2sVN
UMP Long: CTAATACGACTCACTATAGGGC

AAGCAGTGGTAACAACGCAGAGT
Short: CTAATACGACTCACTATAGGGC

NUP AAGCAGTGGTAACAACGCAGAGT
q-LYZ-F GGAGACGGTACAGGGCTACA
q-LYZ-R CGGGCAAAATCCTCACAAG
g-Actin-F AGAGGCGTAGAGGGAAAGAC

g-Actin-R  ACAGGGAAAAGATGGCACAGA

1.4 LYZ %F 3' RACE #1 5' RACE

MR 753 2] 1 4% 0 B Beie it 3" RACE (Rapid
amplification of cDNA ends, RACE)fll 5 RACE %%
SEPESIY) LYZ;-F, . LYZ3-F,. LYZs-R, #l LYZ5-R;
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#5120 %

(#£ 1), FJH SMARTer™ RACE cDNA " 14 5]
% (TaKaRa)i£47 3' RACE #il 5’ RACE 7%, 10 uL
UG SRR Z A £ 100 ng RNA | 2 pL 5xFirst-strand
Buffer. 1 pLDTT(20 mmol/L), 1 uL dNTP(10
mmol/L). 0.25 uL RNase I 7] |
11 396 %% 5% (100 U/uL) . 1 uL 5'-CDS B 3'-CDS 5|
Y1, F RNase-free /K#MZ 10 pL, 54F 5" RACE
cDNA A 7 FHi 1 uLSMART 11 Oligo 5147 .
S5 42°C K 90 min, 70°CARIE 10 min, K
%4, 5 RACE PCR 4141 5' RACE cDNA }
Bk, UMP #1 LYZs-R, A5 Y4755 1 % PCR 4™
W81 RY T UWME 10 55, F NUP 5
LYZs-R, #4745 2 % PCR #"1% . 3’ RACE PCR ¥
VL 3'RACE ¢DNA N#tk, UMP #1 LYZ5- F, 4
ST 1 58 PCR 714, 5 1 S04 - R
10 155, H NUP 5 LYZ5-F, #4755 2 % PCR 4"
B, FIRPAS PCR SN A Z2 R0 S5 A (R A% 00 P 30 9
B 1.5%IM B R W BRE I P K A, BDHRCH 1 S5
FERI, SEREIY, JrikEA%O P8 SOk
1.5 F3I5Hh

F DNAStar H11) SeqMan X} 1F 2 ¥ 1) i7F
Frel%s, 4y aig3) LYZ 3L cDNA B P40, 3
st 3 BN 1 5" 78, FeJE F SeqMan 344 3 By 7
G20 25 i se B i 4K cDNA ¥4, FH] EditSeq Xf
19 2019 )7 51 A7 43 B, =48 JF ik 59 52 4E (ORF),
BVF LR LR T 4 . g http:/www.cbs.dtu.dk/
services/SignalP/ 43 #7155 5 Ik X V) FI 7 &5, FIH
http://www.predictprotein.org/ X 2 it 25 F it /Y —
P eE AT, R A SWISS-MODEL(http://
swissmodel.expasy.org/)iff 17 = Z5H B Tl . AL
GenBank 2[R 28 BY 197 B i 17 91 -5 A58 3K
15 (R U 58 B 2835 I S JE R S H A T Clust W LB X,
SR )5 I MEGAA4.0' =R il 41 4% (Neighbour-Joining,
NJ) 7% (Amion:p-distance model, 1000 replicates,
bootstrap phylogeny test)f4#FET LYZ @A IERIT
T RERB W .
1.6 LYZ BRI EERIESH

J T HeaE LYZ SEERAEAS R 2L f LPS Ab 3

1 puL Superscript

G AR IRA Z W] Fik 2% K PrimeScript”
RT reagent Kit(TaKaRa)¥#HE#E /76 A A i
cDNA %i—55, 10 pL REFIKR P& & RNA
400 ng. 5xPrimeScript® Buffer 2 pL . PrimeScript”
RT Enzyme Mix I 0.5 pL . 25 pmol Oligo(dT) Primer .
50 pmol Random 6 mers, fJg#h/KZ 10 pL, %
SEAAE A 37°CKEE 15 min, 85°CHENE 5 s Kif e
353 o LA B-actin NS HEIA, FIF ABI-STEPONE
96 E | PCR {Y(ABI, USA), SYBR" Premix Ex
Taq'™ Il Kit(TaKaRa)i#E 47520 & £ PCR. 20 uL JZ
MR Z o 2xSYBR® Premix Ex Tag™ 1110 pL,
WE 5914 0.8 uL (10pmol/L), ROX Reference
Dyell 0.4 pL, i# cDNA 2 uL, 28557K 6 pL,
SN2 95°C 55, 60°C 30's, FL40MEIR; S
B 94°C 30 s; [l fm ATt 2o, DIHERR
RS TS Y . SR 2T LYz SR
F A X 2k B, 35 DR 2 K K DAY B (B 4 o
(X £SD)HKFR, I SPSS13.0 Fiit-#h 43t %k
PR AT BT, P<0.05 WS B

2 HERE5HW

2.1 RO HEFRE LYZ EE 2K cDNA K554

W40 i Bt 5 RACE 34311 cDNA ¥4 7
PrEE, 1935 912 bp &K cDNA J¥4l, FH#Esc
GenBank(% 5% 5 IN936415), 4 ¥ 51 5 HEm iy
RIRFH WK 1, 1% cDNA &F 11 480 bp 1)
TF ik B2 HE(ORF), 4wt 159 NEILRR, 5% E 4
51X 263 bp, 3 AE4AS X 169 bp, Ziifit 2 LR 1)
HHEASFRN 17.69 kD, IS AR 7,75, 15
SRRTN R, N-SRAYET 20 R IEER B S
JiK o 139 NG HERR 1Y AR TR & 10 4> Cys Gk,
TN 15.65 kD, BUESEH AN 7,79,
AR T RER I REAL SRR 1 A NS R
S5, Asn'y 1 NIRRT AP BRI 1 AR R
PRI A7 5, Arg®™; IR C Miifk
{37 55, Ser®® Al Thr'™; 2 ANE& 2K 11l 11 B R 1k A
A, Ser' 2 A1 Thr''™; 24 N-S gt A7 2, Gly™ #0
Gly"’; 1 Mt AR, Asn®!
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TTTTTAGCGGTGGTTTCATGTTA
TAAGTATTGGGGATTGAACGGGAAATTACGTTTTGTGCAGGTCGTCAAAAGGTTCAAGCACAGCACATAACAAAATATATAACCCAAAGAGAGGAAACATTTTGAAGGCATTTATACGTC
GTTGGTCGTATTGCGTGCACACCGTCAAAAGCCTTCAAGCTCAAAACACTAGAATAATACGCATCATTCAGTACAGACTGATTTACATTTGAAGGTGGATAAAGAGCGAAGATTGTTGAG
ATGGCTGTCTTGATCACCAACGTATTGATTTTCTGCGCGGTCTTCGTCGCCGCTGTTGGAAAGGTGGAGTACCATGTGGCTCTCCCAACCCCCGTTCCAGCTGACTGTCTGAGGTGTATC
iJIAVLITNVLIFCAVFVAAVGIKVEYHVALPTPVPADCLRCI

—LYZ-F
TGCATCGTGGAATCCGACTGTAAGATGCCCTCTCCTGTTTGTCAGATAGACGTCGGCTCTCTATCGTGTGGTCCATACCAGATAAAGGACGATTACTGGAACGACGCCAGGATGAAAGGC
¢l VESDC CKMPSPVCQI DVGEGSLSGCGPY QI KDDYWNDARMEKEGEG

GGGGATCTCATGGGATCTTGGAGAAAGTGCACCGCTGATATGGGATGCAGCGGGGAGACGGTACAGGGCTACATGGCTCGGTACGCTGTCTTCAGTCGCCTTGAACACCAACCAACTTGT
GDLMGSWRI KT CTADMGS GCSGETVQEGYMARYAVFSRLEUHQPTC
LYZ-R ~a—
GAGGATTTTGCCCGCATACACAACGGCGGTCCAAATGGTTATAATAGGACCTCTACGTTGAAATACTGGTCCAGAGTCAAGGAATGCCTCAATGGTCGCAAGTCGGACTTCCGCAATTAA
EDFARIHNGGPNGYNRTS STLIEKYWSRVYVYKET CLNGRIEKSDTFR RN *

AGTCCAGTTGAAAAAGTTTCTTCTTACCTGAATTAGGCTTACTAGTGTGAATGATGCTAAACCTCAGTCACGTCAACCCTTTTGAAACCCACCTGCTATTCATTGAATACACAAGTCCAC

23
143

263
383
40

503
80

623
120

743
159

863

864 TCACAAGTCCAAGAACGTGCCCCCTCGCTCGTAAAAAAAAAAAAAAAAA

A1

912

UREE 2RI LYZ S 4K cDNA J7 41 K Ho g ith 1) 2 L R )7 41

*RBLEEL T, AT RILKMILE RT-PCR 514, IHEEILE AE SR, & 18R )7 51 £ 325 GenBank, 55 IN936415.

Fig .1

The full cDNA and deduced amino acid sequence of Strongylocentrotus intermedius LYZ gene

An asterisk represents a termination codon. The underlined bases indicated the primers used for RT-PCR. The boxed amino acid se-
quence indicated signal peptide. The nucleotide sequence has been submitted to GenBank with accession no. IN936415.

2.2 LYZ = [EEI G T

K SWISS-MODEL #54F [|] Y5 #1575,
¥ LYZ EAPH S HAEEROEAMRPD code:
2dqaB) H A B4R A (Tapes japonica)¥E1ULHL, LYZ
EAPHIHRE 28-156 NEIEIR 7ok T H —
Yrezhty, H =g g5 b s 5 4 o180 &% 3 1 B
FZ, WE 2 BiR.
2.3 LYZ BERERBERERFINEREILRFEE
S

HR 3 T3 LY Z SR 7 41 5 R BRI
il U EREE KIS § A0 B A AR AL 43
Fe 51 91.4% ., 59.3%. 57.4%F1 38.1%, Hi%¥
GIVEAT 1 RIS IR ) — B A 1 R IR IR ST )T 4
DVGSLSCGP(Y)Y (F)QIK(I#] 3), T UF2E thF i
NRFNH A Zh ¥ LYZ JE R gt S 3L TR TP 5 T &
GiRBW(E 4), HARTAE TS, R 28R
LYZ 5 i B LYZ RRMor—k, AR R
100%, ¢ TSRS g B3 D 43 ) SR st ST
— A, Horp oo RIS RS 1 RS R O — Kk
2.4 HFERDHEEHE LYZ EEMNARRIE

FIFH S B 72 1 PCR %) LYZ FE R FEIR 5 5
FEGIRME OB, SEIAL. B, B . MERERR . A
PERR . PRSI 7 FREL SO BT TAFSY . 45
RN LYZ JERTE 7 Rl gidpia Rk, H
LYZ FEPRTER MR 2Rk i B3 & T A 4L (P<

0.05), M VA i i 22 6] () ik | ST # 25 572,
Tife P 4 R e A R 2k i A AR (T 5)
2.5 LPS R iE) 6858 O 2858 R R B iR
LYZ BERERIEEHZNT

I FH S B 72 1 PCR J7 W98 T LPS B[]
P [ X6} B T I AR AR Js v LY Z SE R GR Y
S WL 6 7R, 5 AR X R AL AR EL, 7 3
WUE 4 h B, WRFE T IH A R O R Rk
TFIR R B B E T, JHEAE 8 h BT E iy
A, AXTRRZHRY 4.7 £%5(P<0.05), SRJ5 M 12 h i}
TIF UG Z A Y%, 7 36 h i[9 2 5% BG4 AT,
4.8, 12, 24 hiRFEEX RAM L ER B
#(P<0.05).

P2 WREE Th I AH A TR (LY Z) %5 18] 45 1 T
Fig.2 The predicted three-dimensional structure of Strongy-
locentrotus intermedius lysozyme (LYZ)
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YRR THFEHEAR S, intermedius  MAVL 1 TNVL | FCAVFVAAVGKVEYHVALPTPVPADCLRC I C|VESDCKMPSPVCQ | DVGSLSCGPYQ | KDDYWNDARMKG 80

$lZ A. japonicus . |=————————PQITRS. LLLLIVM. ASGQ. . S. . . K. . .F. .. T.TI.. .L.HM. .......... .. LG..Q...L.. 70
VG5 A, rubens . 1G. ——HL. V. . STVAF. MLGNVPS. TSSG. . . SG. . . .. . V...G.R..N...RM............. KG..S..TL.. 78
LEERWEIE S, Purpuratus Ve L.TEK. ..o Koo Koo CAHCCHM 80
[ /K% H. medicinalis Cl=———IA Y———— VSLALL IAS. EVNSQFTDS. . . . .. K..G-.DSQIGK.GM. . ........... KP.. |.CGKP. 69

IR EhFEHFHR S. intermedius GDLMGSWRKCTADMGCSGETVQGYMARYAVFSRLEHQPTCEDFAR |HNGGPNGYNRTSTLKYWSRVKECLNGRKSDFRN 159

H1Z A. japonicus .S.D.D.Q..S.TFD. .ERA. . .. .. ... TYA. .. N FKNPA.E. .. L...K..—DM. —N. 145
W5 A. rubens .S...D.K....TSP. .EAA. .. .. E....QG..G.P................. KNPA. FG. . LK. . A. . MANET—KI 155
LBRIEAR S, Purpuratus ... S Koo 151
B /KW H. medicinalis ————_ GYES. . KNKA. . ETC.RA. . K. . GT.CTGGRT. .. Q. Y........ R. CKSSA. VG. . NK. QK. . R 136

K3 BRSSO | iR EERIEENIERIEE FI/K g LYZ Bk DR G 2 SR T 471 LX)

GenBank 353 90 4R D3 H(AEW10548); HI12:(ABK34500); ¥ (AAR29291); “£BRIEH(XP_788343); /K%
(AAA96144). S TATAYERR D36 HEZ MR F SIAH LE, AHIRIRY T« 20R, Hexb B - 308, «3R0R i A LYZ — B4R A A
FEIRORAY P41
Fig.3 Alingnment of the LYZ gene deduced amino acid sequence from Strongylocentrotus intermedius with the corresponding se-
quence from Apostichopus japonicus, A. rubens, S. purpuratus and Hirudo medicinalis
GenBank accession no.: S. intermedius, AEW10548; A. japonicus, ABK34500; A.rubens, AAR29291; S. purpuratus XP_788343;

H.medicinalis, AAA96144. Sites with an amino acid identical to that on the top line (S. intermedius) indicated with a dot. Alignment
gaps are indicated by dashes. The conservative sequences in all i-type lysozyme are indicated by *.

E{ §i|Z: Apostichopus japonicus 3

99 WA Asterias rubens

W5 T FHEAE Strongylocentrotus intermedius | > i-type
100 P
100

EBRIFNR Strongylocentrotus purpuratus
BEF/KYE  Hirudo medicinalis

PEE 8 Danio rerio
100]7/\ Homo sapiens

R B Rattus norvegicus

99

> c-type

90 _{ Rl Drosophila melanogaster
77 IR TE Portunus trituberculatus
WS FR UL Argopecten irradians 3

100 W Macaca mulatta
31 PRI B\ Heterocephalus glaber > g-type

56 4{ XY Gallus gallus

96 AEIMITWE Xenopus laevis )

0.4 0.3 0.2 0.1 0.0

K4 SR NI BT IR 2 LR Y S R G R J W
15 B8 46 418 F] Amino:P-distance FEATHR, 4037 | AR REIT 1 000 R EE S M. GenBank & 554351 K HilZ,
ABK34500; ¥ £, AAR29291; UF5E 380, AEW10548, MIHE A5 i Gy 4, LBRifFH, XP_788343; & /K,
AAA96144; BEhfh, AAI62644; A, NP_000230; #5% 5, NP_036903; H#f, ABK57077; =HtR T, ACM24796; MR I,
AAX09979; Bk, NP_001181190; #1855, EHB10589; ¥, NP_001001470; AEPIJIIE, NP_001088153.
Fig.4 Phylogenetic tree based on lysozyme amino acid sequence by NJ method
The distance matrix was calculated using the Amino: P-distance model, the tree topology was evaluated by 1 000 replication boot-
straps. The numbers on each branch of the tree represent the bootstrap support value. GenBank accession numbers: 4. japonicus,
ABK34500; 4. rubens, AAR29291; S. intermedius, AEW10548, which was boxed to show present study; S. purpuratus, XP_788343;
H. medicinalis, AAA96144; Danio rerio, AA162644; Homo sapiens, NP_000230; Rattus norvegicus, NP_036903; Drosophila
melanogaster, ABK57077; Portunus trituberculatus, ACM24796; Argopecten irradians, AAX09979; Macaca mulatta,
NP _001181190; Heterocephalus glaber, EHB10589; Gallus gallus, NP_001001470; Xenopus laevis, NP_001088153.
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30
a =
251 T n=3;x+SD
K b 1
5 20t I
c
i
Xz I
®e 15
N a d
=5 d
Eo T I
Z 1.0
i L
2
0.5
e
e
0 . .
(LG AL B 7] Pl 171 5 WHERE TR R
coelomic muscle in tubefoot intestines peristome female male
fluid aristotles lantem membrance gonad gonad

K5 LYZTERFR T3 04 22U i) Rk K-
AR RN [R] 2R 25 5 B 3 (P<0.05).
Fig. 5 Expression of LYZ mRNA in different tissues of Strongylocentrotus intermedius
The different letters show significant differences(P<0.05).

n=3;x+SD

*

xR R
relative expression levels
CmNWAULO®

0 4 8 12 24 36
Hs} 6] /h time

Ko WFR LI LYZ SERTE LPS RIBCF 7R
2 KA O
¥R 50k BEZEL R LG B3 22 57 (P<0.05).
Fig. 6 Expression of LYZ gene in coelomic fluid in Strongy-
locentrotus intermedius after LPS challenge

Significant differences with control were indicated with an
asterisk(P<0.05).

3 e

B R BORITHEIE T 9 0 5 vk v M [R5 5
PR ME, %FF 3'RACE #1 5'RACE, A#FFEHR
PR Sk, Wit 8 PCR 514 =4 3
PRE S, DL AR R S 1 . MRS 5 38
LYZ 4K 912 bp, %A 14> 480 bp HYFFHk
BEHE(ORF), i 159 M2 FEMR . K5 WF ok 2 i
LYZ Z SR 7 9 R A 3 ) LY Z 2 5508 )7 5 61 7
REOHr, BRFUAMRARNN LYZ RHEE i
TR 5 TR it 58 7. — A . Clust W41 e b 45 SR 3¢
B, 2P A 1 B R Y — BORE A 1 2 SRR
{557 %% DVGSLSCGP(Y)Y (F)QIK™, T L #fi: iy

ARG SRR SR 2 LYZ SER Y 1 B, 5
HME LY Z W9 BIK R 5 A7 10 -2 e R ik 3, X
—BRAE 1 RV TR B D Y A7 e P, ey
TR i, DAZERREE e S B 3 TR I K BR
B Ktk as e b ke N s R 3 R
P AR AE— R 5 M 22 ik, (e =9
SEA IR AL, ADFTE R, AR RS 20 LR
AR Y LYZ = 4E450) 5 H A 4558 85 (Tapes
Japonica) LYZ () = A5 ¥R AL o

LYZ Fk DRI 58 T 361 IR 45 2 4L o 1t 3Rk
GYBT RN, VS TR L PR TS L TR LA A R
A L T HAZH 2 (P<0.05) , 76 B L R 11 i T
B TE R BT BT . #R A SR S R By R H,
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Cloning and expression analysis of a sea urchin(Strongylocentrotus
intermedius) lysozyme gene

JI Nanjing, YANG Yunfei, DING Jun, CHANG Yaqing

Dalian Ocean University, Key Laboratory of Mariculture & Stock Enhancement in North China Sea, Ministry of Agriculture,
Dalian 116023, China

Abstract: A full-length cDNA coding lysozyme (LYZ) was cloned from sea urchin Strongylocentrotus intermedius
by reverse transcriptase-polymerase chain reaction (RT-PCR) and rapid amplification of cDNA ends(RACE)
methods. The full-length cDNA of LYZ was 912 bp with a 480 bp open reading frame(ORF) encoding 159 amino
acids, which included a signal peptide of 20 amino acids at the N-terminus and a mature peptide of 139 amino
acids. The deduced amino acid sequence had a putative size of 17.69 kD and the theoretical isoelectric point was
7.75. The multiple alignments revealed identity of 91.4% between S. intermedius and S. purpuratus and 59.3%
identity between S. intermedius and Apostichopus japonicus in the i-type LYZ amino acid sequence. The i-type
lysozyme conserved sequence DVGSLSCGP(Y)Y (F)QIK was detected in the S. intermedius amino acid sequence.
These results indicate that the cDNA sequence cloned from S. intermedius is a member of the i-type lysozyme
family. Real-time quantitative PCR was carried out to measure LYZ mRNA expression in different tissues and
monitor LYZ mRNA expression patterns in the coelomic fluid after a lipopolysaccharide (LPS) challenge. LYZ
mRNA expression levels in peristome membrane were significantly higher than those of muscle in the Aristotle’s
lantern, tube-foot, intestines, coelomic fluid, male gonad, and female gonad (P<0.05). LYZ expression in the
coelomic fluid was up-regulated after the LPS challenge and reached its maximum level at 8§ h post-stimulation,
and decreased gradually thereafter. Thirty-six hours after the LPS challenge, LYZ levels in the coelomic fluid were
similar to those of the control.
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