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1.1 ##

BRI = AWER 3 R, AT TLiE
T BTt BRI 5% B 75 7 AR b 4R 43t , AR B SC SR
B3 TR A BB 3T (45 cm X 24 cm X 30 ecm) H,
I/NEREE A AE SRR,

KB B (Escherichia coli ) P& K S BA B
(Aeromonasx hydrophila) B ff th FiBE I KF
IR ERAL, BERNEE R A B LB Wk R
H,37 CHBRRBEF .

YRR EW HXE Ambion A H,RH
18S rRNA /% ¥ & & PCR M W ¥5, 5 M
3'RACE W B TaKaRa £¥/AH. 514 K50
FHMEBETAYTIEERRSERAH
58
1.2 =RWMiE o,M EE cDNA £ KN RE

Bl o 8 87 B I 90K B9, YO 4E 2 20 mL, 4 C,
5000 remin™ '8 > 10 min, 3% 18 I 20 K., &
Trizol ¥k #2 B I 48 8 B9 5 RNA, B RNA #5E&
PEFFE 120 B 35 i B8 o5 B v Yk A7 % 58, FH %41
43 66 B AT SRR 4 AT

WRIECAHBIFFLE D& X IR, 2R A
% oM ERFFH, XEFH AT ZHEE XM
P IX, 76 4 %A 5 B9 R PI X 54 : e M-up
I (5'- GGT TGT GGT GAA CAA AAC ATG
G-3D M o;M-down I (5' = CCT GAG TAG
AAG AGA ACC CTC C-3)350M-upIl (5’ -
TCA CTG CCT TCC AGC CTT TC-3)#l o
M-down Il (5" — CCA ACC AGC TCA CAG
ATG CAA-3")., XWX 5[ # 4Ry L=
FAWLIE oM EF N ZAESEXMHBEKX,

R Ly s R BEEH 5’ M 3'RACE
14, ¥ MR M X3, RACE 51440 F . GSP-
up:5 — TGGAAACAGCCGTGGCCTCAAGAT - 3';
GSP-down: 5 — GTGTTGATGGCA TACATTG

CAGGTGGAC-3', # M RACE ¥ ik &t F
UL 5 B RACE cDNA 55— AR R
pi & #4T PCR 373, PCR =¥ H A 1% B g
BEEEBE 434, ¥ B8 R BRI, % T pUCm-
T Bk, ¥ B BERF 2 , 0F FH A4 70 REHE AT

#] F§ ORFfinder (http://www. ncbi. nlm.
nih. gov/gorf/gorf. html) Xf 3 A 4 % X 2E 47 7
W, {5584 #r i Signal P 3.0 Chttp://www.
cbs. dtu. dk/services/SignalP) #i il , ProtParam
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protparam. htmlD) X #E M i) 25 B 5T #E 47 £ ¥ 4k %
ST AES TR SEANEORBENLS
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i) I = i N e
AR, 5[ e M-up I M e, M-down T #1118 S
WZ 5 W F — & $i# 4T PCR, PCR KRR &R
% .:cDNA 4 — &4 4 B 1.5 uL, 10 X PCR
Buffer 2.5 ¢1.,25 mmol+ L™ fj MgCl, 1.5 pL.,2. 5
mmole L™ ) ANTP 2 pL,5 pmol-L™'{ L5
eoMup I MTI#HFY o M-down ] &2 pL,18S 5|
0.5 pL,5 UepL"'fy DNA B45E 0.25 pL, &
K 12. 75 pL, BARELN 25 pL,

15 H3W=/MME[x&EN(340
0.418) em 1, ¥ N =4, 50 F T 3 AHHE +, LA
ANREMAETRBER E -4 AXBAG RD.5
THRIRKBITEESAG D, EZ4HREKR
P ESHG D, AREREOT - RIREEF
BRI RGBT E Mg K PIEE, 45 F 5000
remin™' B0 5 min, F L E, A B HXE K PBS
BT R P MEBIR R 1X10° indemL ™",
Pl—3 ¥ 1 mL ¥ 5 8% 40 B W PBS 1 5t %t
2, VR BCR S AT A P VR S R I AT R A, R BB K
SR K S A, A,
FEMES] mL i M B, R iE 120 )5,
#1T¥E 8 RT-PCR, RN &M BEREHE
W5[#:0:M-up T H:5" - CAC AAT CAC GGC
CAT TCA TC-3' M T3 H o M-down II:
5 — CCT TCT TCT CCT CCT CTT CTC G -
3P HKEAN 410 bp, PCR RBIJF, 1% 3
fig 8 B & B 3K T 10 R )5 i i Totallaby
LI0AEYHEEKSGTRGEEE. HHEERNERFTS
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841 bp KIF 3,

M1 ooMERZKSEX RT-PCR 4R
Fig.1 RT-PCR result of receptor binding domain

containing fragment of a; M

BIFCLTERIN oM ZEEEXFF,
HEES AR ET TS Y. AAYHZEE
VR e LI RS9, PCR $7 5 8% 1H
XA B Rt &8 (8 2), N F 8% 614 bp By
HRB.

oeMAR KR# I KBHEMGLE
3 FfE 4 Bf RACE ¥ 45 R, 20 F/5 8] 5"k
73R 3102 bp,3' K3 F5k 1089 bp, ¥ TR
REFTASHT 4 A B A B/3R 3] 3R YK 5/ R 5
(5'RE)FF, a0, M HH K A B (BDF), 0, M 32 K
254X A Bt (RBDF) #1 3' & %5 (3'RF) %1, #| H
BEXRER—TELZNFH . ZAWE M
HEM 4K 5124 bp, LB W F B NCBI ¥R &,
5% DQY93157,

614 bp:

B2 oMEREHK RT-PCR 43
Fig.2 RT-PCR result of bait domain containing

fragment of e, M

B3 =AWk MER 6 KKHE
Fig.3 5 RACE of a;M in Hyriopsis cumingii

M

1089 bp

M4 =Rk cMER 3 KKHE
Fig.4 3'RACE of a;M in Hyriopsis cumingii
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F] A NCBI & ORF finder Chttp://www.
ncbi. nlm. nih. gov/gorf/gorf. html) Xt 5§ 5 3 47
51 T F B — A FFHUE TS HE (Open Reading
Frame, ORF), K&} 4 836 bp, 5 LK (5
UTR BB FS K EH 35 bp, 3 B XK B

% 253 bp(F polyA B) . = A WLEE oo M H A F 5|
HEEREG S 1 611 2 E MR W E H i (Genbank
RS :DQ993157)

Signal P 3. 0 k4%t & E R 7 51 #1740 B R
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C score: RIGTIYIN R AISME ; S score: 5 KK E; Y score: LG 4HH

Fig.5 Prediction plot based on the first 70 amino acid residuals in N-terminus of a; M of Hyriopsis cumingii

C score; raw cleavage site score; S score; signal poptide score; Y score: sigral peptide score

HF S —REW 5, BB S FER 1775718 u,
L 5. 49 AN AR ERYCH 39. 53, K
ZEARREWN,
2.3 = oM EREFBAANRIE

¥ F 18S rRNA 3 [H (315 bp) £ 4 FH #: Xt
B, ZERESX BRI A B, R —EHH4A
[¥i#4T RT-PCR W8, i T =AW oM
FHETESNE R F L. B o IR A I 40 A R A
18150 & BRER I 4t B 51 , B AL R o, M
HARKE 6,
2.4 FREZHET=ANE o.M REETHL

H# cDNA 5 18S Wir7E A — 4N = i & 36
P34 E o SRR E B YK 2R, [R) —TKE A W
B RRR &N, WA 7-a fin, L& R E
B4, T 44520 18S AR &4, I F &A%
% A FRTE B EEMX T 18S rRNA 72
SAVEEREAGTHENERLE.

341 bp

2155

B 6 RT-PCR il =W e, M
TEARFIH L MR

M. BB Fheid;1: SNERG2. AR 3: B 4. R
5. I 40 Jfa

Fig.6 RT-PCR analysis of a; M expression in
different tissues of Hyriopsis cumingii

M: Marker;1: mantle; 2;closing shell muscle; 3; intestine;
4, gonad; 5; blood cell



Xf BR 40 % 1 51 PBS 41, 2 mRNA f48 xt &
KKK (0.442 £ 0.011); B A BT E 4
mRNA 4 %t 1% 7K F 24 (0. 939 + 0. 043) , 1 5t
MK S B 4 A mRNA B A X Rk K E R
(1.183£0.079), M 7-b ERTHWHEHA oM

M 1 2 3

R BT MREAKEEL, BG4, Hx
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Fig.7 Analysis of relative RT-PCR of a; M under pathologic condition through gel electrophoresis

1. control group; 2. E. coli injection group; 3. Aeromonas hydrophila injection group
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3.1 e, MEANREEREERAFAALARKRIE

H AT oM A 55 A DT BB R 16 L3R A
RHE=AWERRKRELERS Y, HEMNE
B AAFINEREERENECETHEZS, Xt
a; M FLRE Sy DU B AT, B BB T AR R 32
REHGR, ZXBE cMEENERR, BA
BENETHES  NHEAE O oM ZIEX B
B ¥ 5 BEAT X, FRREF ], BT 5 i#TTR
K. REEZKGERRERBNBET—%&5
W, EEHE LI RN R FH B — %5
W, REBER B, TERE TR A BA R L,
i Fl RACE BIJ7 864> B 5 B 5/ K ok A 3/ K i 4%
HFRFY ., REEdEEN T &N BEE
XA oM EZRHLFD], AP oM 3
A cDNA 275 e, Bk — B IEH T oM 7E
=AW N L.

HERBH=ZAWEE oM ZER T, FE
HLE A B R g 45 #1081 - GCGEQNM-108718 ,

BB RE oM BT LA AR, —KEF 5 TN
WRERER . A o MYE ML BT 6 40, 48 R BUK oo M #R R
Fx—&, WA FfLE W (Chlamys farreri)t
&, o F RN R, BT LAE S R T
2,28 oo M B HEHRERE, T 585
FEE MBI EOBEEBRIER, XN
WAGTHTFTHRER BN ESEFTFTH
Ovostatin R B4 F WA S HETEY . B Mk
WAL FH Ovostatin FIEH MR EHEE R,
HTERERTFIHAEERBRXE, FU=4/A
WL oM BB F 5B —KIELR.

a; M RRIH AR R IX R W R, = M4 WL
M4 R s E e AR, mshE R, L.
R, RES, REEHAARKIMHEEM EEK
JFBRRR OB B 5 ILT R B BB L A
RKEWH] 0 M FIEM,

3.2 REEUHT=HANE o.M REEL

oM EAKH—MEFEENLERT,
EHBRT 2 MAERAH 10208 M 8RB
i, oM REE—ENRE KT, HAKRLTHE



RIR SRR ER . BHMEY RILTFRA
ZRREN, oM BEBEART, XEHT
YA TFRIRER, oM 55 . BEAKS
G4, M LB I R B BRI T M, T
M3 H oM THAFF—ERWEE, T oM REE
SFE L RER M MERE., oMB5T Ak
ERBBERTHAZERY, X AKBFHT
XAl

FESCIR R, X = A WL AT A R R R B AT
i A FREAGT . WE =AW M K FRX
Ak, it B4 5 AH R B9 PBS, 3256 4 7 5
A4 V9 0 41 B8 43 381 A K B AT B8 (DH o) FI g K S 5L
MH . KB B (DHs o) S — B4 B 408 5 ek
SYRER—MKESYEBIRE,. S EX4GTH
SRR B Rk AR, B 2 R0 K A sh ) i R R M BUR
B AT AEREK DR ZETR Bk K 23 KB 5
7 W8 7K S50 8 I 3 IR 2 B R R R A
HETHKSHERER U= ERHEMRBNIFER,
WENR . ALFRAATR . BEEAEAH
& kA A RBNFEEER.

SCEG A5 SRR, B 7 L1 5 K B A B A g K
SHMEE M FREKFHE R T RA, 3
W= EERBEAG T oM B 56 RAR
BRI SR AR B S0 B BT, AP IR AE M BB R R A
BREUFER cMWRZESAR. AN, 28R
HFE L g K SRS« MR R K E B
B R FHARIEFRKBTE(P<0.0D., BKK
BB AR = A WU N P A B ERB SRR
MEBEE, T EZHFEENLY M, ATTISFH oM
AR BK R R E N 8, X 5 B s A
P o MET DA Y Bk 41 B8 41 3 1 A0 ) A R A e
MITRERM—BH. ETE=ZAWELHN M
S A 0 5B R G R AT (5 R 2 o A B dn T B4R 1R
AR #t—F .
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Full-length ¢cDNA cloning and expression characterization of
alpha-2 macroglobulin from Hyriopsis cumingii

SHI Zhi-yi, YANG Xian-xiang, CHEN Xiao-wu, LI Yong
(Research Center of Biotechnology, Shanghai Ocean University, Shanghai 200090, China)

Abstract: As an important nature immunological factor in Hyriopsis cumingii, alpha-2 macroglobulin
plays necessary role in immunological defence and immunoregulation. In this study, a;M gene from
Hyriopsis cumingii was cloned by RACE approach. The accession number in the Genbank is DQ 993
157.1. After systematic analysis through bioinformatics approaches, The results showed that the full-
length cDNA spans 5124 bp, which contains an open reading frame of 4 836 bp, 5’ untranslated region
of 35 bp and 3'untranslated region of 253 bp. The open reading frame encodes a protein of 1 611 amino
acids. The first 23 amino acids in the N-terminus are recognized as a signal peptide. The relative
molecular weight of the deduced protein is 177 571. 8 u, isoelectric point is 5. 49, and instability index
is 39. 53, which is classified as stable. Based on the results above, expression of a,M in different
tissues and physiological states of Hyriopsis cumingii was determined by relative quantitive RT-PCR,
the internal standard gene is 18 S. The result showed no expression was detected in mantel, conductor
muscle, intestine, sexual gland except in hemocyte. After injecting with Escherichia coli and
Aeromonas hydrophila, a;M expression level had a certain amount of rise 12 h later, which fully
proved the existence of oM immune system in Hyriopsis cumingii. The disease-resistant gene
cloning and functional study provide new theoretical foundation and technical support for Hyriopsis
cumingii’s immunology research and disease-resistant varieties of breeding.

Key words: Hyriopsis cumingii; alpha-2 macroglobulin; gene expression



