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PR e K B BB X B 5 e I HSP70 2 B 5= 1% B9 55 i

FrE, A#m, x M, XEX
(L V25 MV R R 2 B B 0 7 R 960 B R RS e 1T Sl 316022)

ks

ANNRVANNES )

HE: 70 ku W # & A (HSP70) B4 40 i )9 o F £ 18 Fn 40 i 4 % 0 0 7 o L & % B 3 ik
4R TR AR TAELREE A UM BAEFEANE SRR, AZRARARRRRE L, KRG
B % Il HSP70 % B 1 700 bp t 4% F 7] ,BLAST W3t f1 & K # (b 047 B 1, % F 7] 5 E 4
B R AR o Fa ERUR, 5 5 % 6 I HSPT0 3 [ A8 LM & 38 96% , & J L A & 7 #
TR —2%. 37 CHR¥%E, BRI VAT BE A8 4 HSPT0 3£ H i kA bk EH,2 h B3k
Bl a4 30 f M E RS EA RIR P R E kA BB B4 100 £, 3% 9 & % i L HSP70
ATHEANRFEREE. ETAMTEREEFAFETRAEKTE LA, #—FFA
SEEf ot 2 B PCR L ARAR M LR W A 40 8 B % 5 ,HSPT0 2 [H & B 7 Jls VU8 v i R IR b B9 %
EAF,ERE T, AHAHE AT RER I WS iR M HSPT0O £ H %k EA B K AT
FAESBRNEESh kA EAFRE , EAMBANABE FRBEN4S5F HEEH TR,
FA8h R AR R AT HEFHAENRE FERAL TR T RABEMNBKEOL AN
MBA2.5 7, EESHPBS WRRHEESAKR AL NN RTFERALANL, KL EZEA
B8hkF RE, WMBAIE HMERATHR EEAEKF, AL EXW,E T I HSPT0

ATERTAEMERFE LR HTERELS®,
KW : Bl Il; #fk g HSPT0; ik KA wE; HEF AT

HRESHES: Q786; S 968.3

AR 72 25 [ ( heat shock protein, HSP) & 4
RN R B R S Q1 B A = A
HSP70 g # iR e 8 1 505 b itk Ak b dw o R sy 1
—2% 5 HSP70A _HSP70B .GRP78 ( %5 %5 ¥ 4
546 M, glucose regulated protein) 1 HSC70 ( #i
% [W] 7 75 [ , heat shock cognate) % 4 25> T, 1E
AW b FE 2 RS A R B R E R AL
PEASPER " R A A RS A
# A T ( heat shock factor, HSF) 4b F 4E 7% 35 4R
AU R A0 M T LA B P B A i g g 4 o
RE , WK Ay L XoF B 055 i 38 0 28 M B N A L H A
et e IO AR WAL B 4504 A B AT — i AR R
EH o

JE 5T MG DL ( Mytilus coruscus ) 18 B & 0 i

%5 B #8 :2015-02-11 &8 B #:2015-04-25

X ERAR ST A

1,k & T 3 68 49 ( Lamellibranchia) . I Ul H
(Mytiloida ) | Tz D1 B} ( Mytilidae ) , Il§ U J&§
(Mytilus) ,FEF 43 A5 32, 1) 6 SE A 2507 K
R AE O s, e DLWV T R
NN 9 U i SR W L |
AR B A T 0 3 T b Ak R A o i
TSy ot R R R DL 1 R T R
KT BN TR S %A, A s e el . R e
WG DUAE Sy — Fofr i 0 (% 30 (8] 4 A= 9, R 1 L X 2R
Bos gy (i R Ay E 4 R ) B R 5
[t 3z Pk R0 R B AE T, HLA WF 98 3R W% R D26
A N S 86 03 1 0 35 g W) v R, B O B
PR B 15 71 A W 00 W I 9 IX 3R B iy A8 4k . R
W% M & ( Escherichia coli) S — Ff 3% 38 47 78 T 4

FEBUE - 16 B 372 (2011BADI3BO8) 5 #i L4 1 4R ALk 4 (LY14C190004 5 ) 5 #7 V13 2 BE BB 3 300 H (Q1416)
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Yy i T8 HE R AR iy A 2 OB T, TE K
R EEEZm T KA AR K TE
T, RAHAE SR K & & 2 F 14 1~/100
mL )35 58 2K A RE AR E AT 3510 M 2
M 5 ( Bacillus subtilis) & K & v 5 — 4 # 5
Fifr, hy U % B 22 TG PR PR TR, A A LS R
FERAR AL, {2 A K AR BV T, 8 43 1 A AL
Yy, AEHEL R A MR SR I A K, e W AR TR T
DR, 38 DL 2K 7 A A i S R S Th . DRI,
S BIE 5% W K R H DL B OGS JEE 5 I DL BIL AR B 2 B
TED IR 52 ), A S5 v B JRE 5E T DL HSPT0 BRI, JF:
LS8 A JE R b HSPT0 Jy 43 7 AR, e i K
i A T R 55 2F JEAT T R T HSPT0 KR A i 2%
IRAE B, LA A JE 52 T DL KRR fi BRE 7 E S
IE iz I H HSPT70 73 14 O 31 558 15 3 70 7 1
feft S o

1 MRSk

1.1 SEI 4y

FI RS N 7K 9 ~12 cm, 525 4 ~ 6
cm, J- 2013 4 10 J1 g 3 T Wi VL4 £+ 1L K ™ i
113, T 25 CUEd g K b8 95— A, & K 40 ff
K, B MR Gk 4t BR 3 ( Nannochloris oculata)
FI/NER # ( Chlorella vulgaris) . S5 56 BT FH K W #TF
TR FIA B 2 A T O A S 36 2 AR A7 D
1.2 LWHZE

5 B Af S 0 4L 22

PGS - DA 37 CHRIEIEFIA I 1 h, 5 5] F
PS5 0.2.4.6.8.12.24 .48 h RAEJE 5L 5 U
CREAS B [B) 5 BE HLEC 3 20) AR M2 6 21 20 4%
50 ~ 100 mg, ] FHEHUE RNA,

TSR 2 < X6 ] K W T T B Al B 2F SR AT
W 2> 3R T LB B gk rp 37 TR 4 h(OD =
0.4~0.6),5000 r/min B.0> 5 min ILEEFH K, 5
MR T KK/ PBS (pH 7. 4), I i & ¥ =
ODg, = 0.4, B 100 pL, P\ 5256 s UL J5 PA] 56
LTRSS, 43000 TG f5 0.2 .4 6.8 .12 .24 48 h R
AR T DL JHF T i A BB 20 21 4% 50 ~ 100 mg, J T3¢
L E RNA,

% RNA #9432 I & cDNA ) 4 %, & RNA
PEHUH: TaKaRa 2 &) #4 Trizol Total RNA 2 B izt
RN G HERE T AT, W LA 1. 5% Ak 728 P 35 0R b
HLDK K I, O & T 5% Ah 4 O % E 3t (Bio-Rad,

B

USA) F# il H A,y/Ayy il L M-MLV RTase
cDNA Synthesis Kit i 7] & ( /e #% 5% 2l 1 &,
TaKaRa 2% 7)) Xf B $2 ) RNA JE4T e 5% 5%, 3K
7340 M. cDNA

e W HSPT0 R B L% RS W
T L NG U ( Mytilus galloprovincialis , AY861684.
1) M5 4L k3 U ( Chlamys farrer, AY206871. 1) . 3
W4 ( Meretrix meretrix, HQ256748. 1) | 35 22 4 11
( Perna viridis ,DQ988328. 1) K 41 ( Crassostrea
gigas, AF144646. 1 ). % W& ( Sinonovacula
constricta , JF748730. 1) f§ HSP70 3t [H )¢ %1, LA
Primer 5.0 #{f, ¥ it 15 23 IF 14 51 %) HSPT0-F,
HSP70-R (3 1), DLJE 72 G DU JE i cDNA Shy
B, 97 4% HSP70 43,20 wL 938 S WK & 2 10 x
buffer 2 wL, dNTPs 0. 4 L, HSP70-F 0. 8 uL,
HSP70-R 0.8 wL,ddH,O 13 pL,Taq [iff (TaKaRa)
0.4 wL,# g cDNA 0.6 wL. PCR J" 34 £ {95
C iz 4 min,94 TAS P 1 min,56 CiB k30 s,
72 C I A 60 s, JHFF 35 W dkfE 72 T HEAH 10
min, L4 DL 2000 Marker N#ric,1. 5% B fig ¥/
VKA I PCR 74y, 36 5 P4 R/ — 30y £ 1700
bp 11 2%t , I Sht B 0l e 2 A7) & (R AR AR fB Rt
HABRA ) fifb )5, % b0 5 4= P 24 W)
Wy o

JF w06 W HSPT0 kB 1% 7 9 o 47 A
DNAstar 7. 0 X U 7 48 454 (1) cDNA J3 51| #E 17
PEb:, ¥k — L) BLAST (http: / www. Ncbi. Nlm.
Nih. gov/BLAST/) fil Clustal X 1.8 #4755
%49 B : 3 i MEGA 5.2 # fF, ) il Neighbor-
Joining 5 2 # 57 AL B, H A 1 000 K it 5
Bootstrap i , X[ JE5¢ 1 U1 HSP70 73 F #E47 & 4t ik
o o

B e W HSPT0 A B R %X kot kAL F
PCR # | 4 HSPT0 KPR 7 45 B it 2¢
J¢ &£ # PCR 5| ¥ McHSP70-F, McHSP70-R
(1), BA -actin Jy P4 2, 50 B7 K I KT 1 o 5
ZF FLAF T R 25 R R S G DL HSPT0 ik PR 36 ik
FRAE o 5250 Br PR ARCAR 98 Ao/ Ay 18, 42 58 —
PR B 2 — € W ,20 wL PCR 97 4 S ) {K
% :McHSP70-F.0. 8 wL, McHSP70-R 0. 8 puL,
2 x SYBR® Premix Ex Taq™ I (TaKaRa) 10 pL,
c¢DNA 0.8 pL,ddH,0 7.6 pL, X FH 4% 3 it
TP 38,80 95 CTHiZAEHE 1 min,95 T8 10 s,
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7H X A5 AP T B TR 30 6 JEE SE G DL HSPT0 PR 3 35 1 22 1) 973

65 CHEf 45 s, 3 40 MFIF, 50 5, N 55 C
1% TR B 95 T, il £ 5 A £k . B R RN AP
B 1 R R TG AR X IR B S BB 3
HEAL

& X\ HSPT70 5 P (1) A XF 25 35 & %
PFAFFL 43 #7 5 , L Sigma Plot 10. 0 %k {4 & 57 4
AR L SPSS v19.0.0 #E4T HLH + B 3 M 2
53 H (One-Way ANOVA) Fil 1 K50

x1 EXIRNHSPI0O ZEFERER
RAXEERABSIWEFT
Tab.1 Primer sequences for HSP70 cloning and
real-time quantitive PCR in M. coruscus

514 % Bk ElkZ 2]

primer name primer sequences

HSP70-F 5'-GATYTKGGWACHACATAYTCCTG-3’
HSP70-R 5'-ACTCCYTCMARYTCYTTCTGTT-3’
McHSP70-F 5'-GAAATTGTCTTAGTAGGTGGATC-3'
MCcHSP70-R 5'-CAGGCTGGTTGTCGGAGTAAGT-3’
B-actin-F 5'-ATGAAACCACCTACAACAGT-3’
B-actin-R 5'-TAGACCCACCAATCCAGACG-3’

2 4

2.1 E=IRR HSPT0 EEFF 5 K531
ARG 53 7 51 9 T 1 Ik cDNA O A4l (8
RNA W A/ Aggy = 1.83)  LIHFF LS M55
HEN 2y 1700 bp 1 4RF L 26, 5 UM 2> 7 8 K
ANEE (BT L) 3 Fr J 8 53 BLAST Hpxf & B, H
PREEDN 5 S B DL 26/ HSPTO K& DAL M s (3
2) 5 &G I HSPTO 3 PR A5 o0 AR 3T, A BL
5 96% , Ut B T 45 5 41 S JEE 7 G UL HSPT0 731

bp
2000

1 000
750

700

250
100

E 1 BEXTR HSPT0 318 7= 4 i 7k B &
Fig.1 The gel electrophoresis pattern of
HSP70 PCR product in M. coruscus

*2 ERMKENHSPI0 EEF %) BLAST 4558
Tab.2 BLAST of HSP70 in M. coruscus

Yy He R e A HE A B /bp HHALEE/ % Fr 4

species genotype gene length similarity sequence number
06 D1 Mytilus galloprovincialis HSP70 2 396 96 AY861684.1
FERRIG I Perna viridis HSP70 2 406 83 DQ988328. 1
SCHE Meretrix meretrix HSP70 2292 80 HQ256748. 1
K4 Wi Crassostrea gigas HSC71 2 265 79 AB122064. 1
MifL &I DU Chlamys farreri HSP70 2573 78 AY206871. 1

Ve Wk WA W] B HSPT0 3t PR %1, #
MEGA 5.2 to gt AL (18 2) , A 5] 49 25 9 9 b
Gy M, Uk B A AR ) kA AT B ep  HSPT0 43 1)
FERAR S R W . TERRAR B 4 Sh SR e iR
D5 506 DU B Je AL — &, 1515 HoAth Lo DL 3R
Ho X THHAL Y B2 A EH MDY, I
2 HSPT0 51 Bsh W A IR R4 R R, ik
HEAGA BT 26 BE I AL 56 R 5 A G0 4 K0T ik —
S, IR U6 B AR 525 4R A5 7 51 O HSPT0 4y, 5
BLAST b X453 — 5,

2.2 PMEHTEEKRRA HSP10 £EMRESHT

HSP70 FIIN % B-actin W3 i & ¥ <8~

B, 2 ALY AL E S X B T,
I3 Xof R TG A Al T B X T B e At 2 Ok
— I PR A 100% + 5% , L] RT-PCR J%
PR ZR BAF, ToARR S R 1S L B R 1A X A B 4G
RRMERTE . SRl R R 5T IR DL R
FEELH L] HSPT0 JE R R R s 2 1 8
FHEa$s 2 h B X B4 30 £5, IR AERE S 6 ~
48 h N — H 4 £F 5w K P, Hor i IR 41 A
HSP70 KiKZ M2 H U R, 78 6 ~24 h i i xf
HEZH 100 £%, SZH N AE 6 ~ 12 h & B 8w K
FRB(E ),
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100 |:Myti1us coruscus HSP70 (KF322135)

93 Mytilus galloprovincialis HSP70 (AY861684)

fl’inctadafucata HSP7O (EFO] 1061)
87 99 Pteria penguin HSP70 (EF011060)

99 Chlamys farreri HSP70 (AY206871)
4|7—Mizuhopecten yessoensis HSP70 (AY485262)
100 Argopecten purpuratus HSP70 (FJ839890)

ﬂecmn irradians HSP70 (AY485261)
———— Macrobrachium rosenbergii HSP70 (AY466445)

100 Penaeus monodon HSP70 (AF474375)
100[ Litopenaeus vannamei HSP70 (AY 645906)

94 Homo sapiens HSP70 (NM_006597)

Mollusk

Arthropod

66

—_—
0.02

Mus musculus HSP70 (AK167845)

100\, Numida meleagris HSP70 (AB167744)

Gallus gallus HSP70 (NM_205003)

Paralichthys olivaceus HSP70 (DQ662230)
Oncorhynchus mykiss HSP70 (NM_00112745) | Fish

100
92 Danio rerio HSP70 (BC056709)

‘ Mammal

‘ Birds

B2 ExMWI HSPT0 & E 5 H {4 2 8 Bt o 4

Fig.2 Phylogenetic tree depicting the relationship of M -

IR hepatopancreas

200 I gill

—

wn

(=]
T

« L

AHX ek 5
relative expession level

0 2 4 6 8
B8] / h

time

12 24 48

B3 AMEETKIAFREEMEEA
HSP70 R B RES

Fig.3 Analysis of HSP70 expression in hepatopancreas
and gills of M. coruscus after heat shock
2.3 FEREEERWA HSPT0 ERRRESDH

RIS T IR R 20 21 b HSPT0 JE[F]
E‘Ji‘%ﬁiﬁ‘]ﬁ—mﬁ’ﬂ/ﬁ%,ﬁgﬁmuﬂ HSPT0 B [H
X IR AT B F 375 5 000 I , X R e 2 LA T W
WG KA B B8 J5 , HSPT0 3 PR 63k 52 0 2
S () R - T P R 2L 2R, HSPTO BE [N 35k it
Bt IS 18] R SE R 2T T, B 8 h I SR B fe e, o
WRZH I 4 47 s SR S L IR RO 5 T I 25 1B,
{HL8 h [y e AR IK I = T TP B R 2, 24 3of BR 2
(4.5 1%, Bl o 2 8 F R, 21 48 h B B 5t hh K

coruscus HSP70 with other species

o Rl REZFAUT ORI )52 IR DL HSPT0 &R 11
FEIR MG A LA I B R A 2L f v 8 B 7
Ja 6 h, 20X IR 2.5 4, 5 PBS AURCRAH 2
ANTR: 5 S 218 7 2880 R A T P i L A A A B 3
AL 2 A 1 218 T 1,8 h ik Bl dw iy, Xt iR 4 4
Fr, Bt R, R AR HOKF- (S o

5 W X Eschericgia coli

C NGB ZEMUATE Bacillus subtilis
— CIPBS *
24r
k) #
=
@% 3F [
®E #
Bt
w2

0 2 4 6 8
A / h

time

12 24 48

B4 BERHEHEPIFERAR
HSP70 £ F KRk 5
“ox TRREE (P <0.05),# R EE (P <0.01), FF
Fig.4 Analysis of expression of HSP70 in
hepatopancreas after bacterial infection

The asterisks above the bars represent statistically significant
differences from the control samples, “ * ” at P <0.05,“#” at
P <0.01. The same below

http : / www. scxuebao. cn



UH

7H X A5 AP T B TR 30 6 JEE SE G DL HSPT0 PR 3 35 1 22 1) 975

4

W KR Eschericgia coli
CIRNBEZEMUAT B Bacillus subtilis
IpBS

w N
T 1

N
T

AHX ik &
relative expession level
(3] w
*

(=]

0 2 4 6 8
iE / h

time

12 24 48

5 HRHITHHERHEL[RN HSPT0 EE M RIE D
Fig.5 Analysis of expression of HSP70 in

gills after bacterial infection

3 ik

3.1 E=MRN HSP70 EEF 5|5t

POMAE ) HSPT0 5 A 4 JfL N 43+ 1 45 F 48
Mash s e oA R A ESE . T
OB (A A BRI S SRR e S T AR i R R
M, HHTC A ZFhifE i 25 D28 HSPT0 4 o [
FIBFFE , W06 75 55 U1 (Argopecten irradias) " Hi
FLB DL B DU K 2 A S5 O
PESI W4 3845 3] 2 76 16 D1 HSP70 43 F .0 )7 41
Wit BLAST [ X 7R, % 40 F 5 HoAh 35e DL 2k
HSP70 43 ¥ = FE AR L, 0 5 45 i DU W) U5 1% & 3
96% , 5315 7 M DUAR L% oy 83% , PX ok oA i 453
SN FF 51 o B 5 G DL HSPT0 4y o T4 H
ARG R H ML, R T Neighbor-Joining Jy 1 #4)
HSP70 7311 RGE IR, 45 R Wom B oe ik Il 5
FRNERRE D3, i — 2 5HRTE
D13 H A 1) B 1A Bl ) R 2, H R e 1 T B HESh )
AL SEMESI W 43 X W O R 51658
14325 5 i — 3. HSP70 1E Ry —Fh 85 209 W3 175
SE O, W HOUERS TS R s s by, Rk
IKAVAE — 8 B2 B 1 AT LA Rk S A A A2 A B
B 0400 R R, R R AE T T L 5E DL 2R R
B ARG MR TS IR UL ep T A % A
O P9 A 1 T ok 3 B Y 4 K iff e H 2
ML, JF 4R B IR 45 60 5, g it — 28 A1) HT % R DF
it JRE5 6 DU S5 IR 22 T DL SIS 8 33 BB K A4 35 IR 0
B E LA .
3.2 BAFEHTERRNI HSPT0 B EHFRIETH

HSP70 /554 “ 7r F AR W 45 & 41 M N 22 1%

SR A R SR R, R AR R R RS E0R
1B, ANREAE & K L KA, O 3207 0G5 26 il 1Y
TG PE , DLUZERR A0 M 0 D RE R AR A, FIPT R 2 3R 85 1Y
ZEIEMM T, ER A . ZRUE
Yiit) HSPT0 437642 5 $OAE IR B2 e F , 2635 it
x F b B B AR A Yy A Ll A 1 B D, AR 52
645 B A ARL Y 25 S, DR 5 s DU R R R A8 b
HSP70 A5 ik AU E (& 3) ,8 h i 5 5|
e B IS 9218 R [ 1 52 50 45 AT R 2 HK
S JE A% G L HSP70 J2 2% 3 i 5 70 4R 2R
FL B Z &R 2 B R,
mRNA R B 2833 35 U P 42 5 i 1o # 4 5E 3R
ik, 5B R Bz AR S T I A R 1 AR 1 4
A0 ERGIHEA EREAEF TS
SRR BRI T R i R 3 o LA (4
B ) BR3P R S i A BT A2 1 2 T L
Wz —o Foh, AN R, fe R
HSP70 mRNA [ B4 3 1, Hi% 5 K F K
O TR P A 2 B ) 1 K T S (X R S R
B BIA R L, AR S8 S R
g D1 HSP70 3 3k 75 % ¥ F B, st o g i D1 78
35 CHUK G, WAL I HSP70 mRNA (i & it 5 &
e Tt Ja FEAR R B AR AE AT R S AR W AR AR AR
X G IR BT 32 1A 5, et R B A TR
3.3 HBLFERHN HSPIO EEWRIESH
JEL5E e DU At 1 v DU — R 7 HLAE TR 1Y
PR 355 A AE RO () o 288 1) A A ) s D 7R, 1HL
X LB )R — 5 2 T B 2 R s RS
B PR DUAS B B — 2 LR 58 35 1 B 1 R
G, REHCAE AP A i 1 1) 12 28 , AR 58 2 11 HSP70
st e HL o o 0 G s B A 4y, LA Ol AR i AL
AR O R SF IER Z — 7E B R R A
Ay e ) VB B 0k S0 % |, LA AR i 1 5 T A2
P97 SR A £ & HSP70 43 8 %2 1Y) G 98 I
W) I, TR) B3 43 - 7 4 55 40 I A S 5 A B AR
BLA S 32 0 R A48 05 v B oh g . A
FEFH, KIGFF 1A (22 EC PR TR ) RS 52 25 A
PR 2% IR PR TR ) Afi 3 2 B 51 R I 5% i DL BT ke
Ji # 68 HSPT0 JE R 3% 35 b F, U0 W& 58 G I
HSP70 2 #7875 5 0 8 11, 0 40 11 9 A 42 A 31
) G 8 5 AR, T RE AN B A CE LIRS
T T S0 i B 2%, R M N AN R A RS
Gy, AR SR Bk 2 BREE R R, X S R
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5 JELFE I UL 41 A I B 9 HSPT0 454 i S T 40
M HSPT0 KR e sk R ik,

JEFE G D1 HSPT70 X P A 1] J8 Y (1) i hip H A7
—SE P R AT R A E TR R DL
FIE T HSP70 3 [ 3 3k B 0h & F 9 2% [ FH 1
R —— R 2 TR B A T 3 AR, s L A A A o
P 22 5B S, U0 B K B A 1R AR Sk — i 3509 1 e
PR AT X RS G DL LA IR B R O T A
ﬁﬁ@ﬁa@ﬁ—ﬁmw@MMﬂuL@ﬁ%
TKFRBE A LD, I HE B Ak T R 1 46
Ak, BEAT 55k Hb i 38 7K AR 45 T Ak 2 4 o S 3 1 35 7K
TRV I T A 2 SR R X B 3
KI5 , FL it sk 7 o P2 4 1) HSPT0 43 F 33K
KA B, — 7 T AT B S VA 6 IE LA AR 45 5 A 1
55— 77 T2 24 3% 1 A vk BB 4% 0 HE A BLAR I, A7)
] LS| R S G DUALIR B S R L . % 4h SRR R
K7 Ml 2, 0 (PR A B 2 70T T 4 b T LA A
A e K R R B B, L RE A AL
M 3 IR B K MR K B, R R R B PR B R E L B R
B K AR R A5

S E 3K
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Expression of HSP70 in Mytilus coruscus under stress of
thermal shock and bacteria

LIU Huihui, LI Yunjuan, HE Jianyu, WU Jiong, WU Changwen "
( National Engineering Research Center of Marine Facilities Aquaculture ,Marine Scienle

and Technology Zhejiang Ocean University , Zhoushan 316022, China)

Abstract; The 70 ku HSPs are responsible for intracellular chaperone and extracellular immunoregulation,
which play crucial roles in protecting cells against environmental stresses,such as heat shock,heavy metals,
drought, disease and parasitization. In this researchpartial cDNA sequence of HSP70 was cloned from Mytilus
coruscus. BLAST analysis and phylogenetic relationship strongly suggested that this sequence was a member
of HSP70 family and highly homologous with other known HSP70 of bivalve, especialy with Mytilus
galloprovincialis(96% ) ,and they gathered into the same branch in the evolutionary tree. In heat shock of
37 C ,the expression of HSP70 in gill and hepatopancreas was up-regulated rapidly and was 30 times higher
than that of control mussels after 2 h. Then the expression increased as time went on, and reached the
maximum peak approximately 100-fold in hepatopancreas, which showed that HSP70 of M. coruscus was
thermal induced protein. The mRNA of HSP70 in hepatopancreas and gills after infection by Escherichia coli
and Bacillus subtilis, which were common microorganisms in water, was detected based on RT-PCR
analysis. The temporal expression of HSP70 mRNA was upregulated, especially in the group of E. coli
challenge. The maximum level in hepatopancreas and gills appeared at 8 h post-injection with 4. O-fold in
gills and 4. 5-fold in hepatopancreas, and then dropped back to the original level at 48 h post-injection. In
Bacillus subtilis infection, the transcripts of HSP70 in hepatopancreas was induced to the highest at 6 h after
post-injection with 2. 5-fold, which was similar to the effect of PBS injection. In gills the mRNA of HSP70
increased slowly to the highest at 8 h with 4-fold, then decreased quickly, and returned gradually to
physiological level at the end of this experiment. All these results indicated that HSP70 in M. coruscus played
a significant role in regulating the environmental stress and immune response.
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