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i, AR EIFEAAE T80 CIRIE,
1.2 FHik

B RNA £E Uit TEER41212) 100
mg, #f Trizol Reagent(Invitrogen)$Z B RNA, J5
BB LGB . $REUAY RNA 28 1.5%E IR Wi
HLUKRI i, RIS G BTN e R B, BT
-80 CI&fF-

ERFRIAHAENEE 5 GenBank 1§
AL/ HSP90a £ F14ut X J751)(GenBank: FJ392027.1)
HI pET28a(+)(Novagen) i ik AR ok 7 515 1
3514 HO0OF (CGGAATTCATGCCTGAGGATGC
TGCC)F Fi##51# H90R (CCGCTCGAGTTAGTC
CACTTCCTCCATGC), 5| A EcoR I £ Xho I P41
YIfis, PCR FEFH 95°C 5 min; 95 °C, 45 s, 64.5°C
455,72 °C 3 min, 30 MEH; 72°C10 min, A HAY
F B 5 TA SiPEZ AR pMD 18-T (TAKARA)# 2444k
ZERMFFR DHSa WtkEH, FHAATEHEE 100
pg/mL 1 LB [EAREE SR ARG T A B i, B
PR v BRI P IE A ) pMD 18-HSP90a
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WIMEE AL E DHS o W HEL TR 1E, B BHPE T
K& pET28-HSP90a i 41 Jit ki % Ak 2= R MAHT R RN A
DE3(BL2 )&z 84 1555

pET28-HSP90a =4 it M % F &Kk 22
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FHERD LB ik EY, 37 CIRGERER
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1.0 mmol/L, 37 “CH¥ZEEESE. 43 5HI1E 3 F1 6 h ik
LETK, 4%SDS WAL HE 2 min J5 A SDS _FAEZE
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EEBRTABITENERBLENE 25
PR IBCIE % BBk . %5 pET28a(+) 2% 3044 B bk A1 %
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IPTG #5535 R4 8 11 SDS-PAGE 5 4L 4N &
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HSP90a K BETE KA FT I IE 7 3Rk
23 EEFERTXETENEIKHLE

3 PR A K M 2 A — 2, UEWIE R AT,
T pET28- a(+)%5 #{4& I pET28-HSP90a H 41 it
ki DE3(BL21) B #k 19 A4 K T B B 52 i (1A 3).
24 AERETHRBHEEKER

TEARRIERE S, % pET28-HSP90a 41 ik 1
BRI A R LB [ A pET28a(+) 2 3R I bk 19 A= K
1 OB, U IR AE R I K FF TR S5 Rk B T
ZHBRAE (290 1 112 mmol / L), BRI K
2= 5 LR 2 (P<0.001) (B 4). FEfmERE (1 050
mmol/L)i}, ¥ pET28a(+)28 # AR MRIEAARK, 1
&% pET28-HSP90a 41 iUk stk ATT A A K ke 35 (B
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<« pMD18-HSP90
M

2000 bp <PtHSP90a

1000 bp

750 bp

500 bp
250 bp
100 bp

(e)

El 1 PtHSP90a RIZFIAHIFIDIE K EH AL E R IKE
(a) HSP90a PCR H-E¢; (b) pMDI18-HSP90a [ vaf Mk PCR %5E; (c). pET28a (H)FURIGUIHTG L 1. pET28a (H)AUEFHII =4, 2.
PET28a(H)fFihi; (d). pET28-HSP90a F 4 ki % ie: 1. PHM: FERER I PCR % 5E; 2. TR WUEHII 4 5E; (e) pMDI18-HSP90a ki A L]
%5%E; M. DL2000.
Fig. 1 Electrophoresis of construction of pET28-HSP90a and screening for recombinant clones

(a) HSP90a PCR segment; (b) Screening for pMD18-HSP90a recombinant clones by PCR; (c) Comparison between pET28a(+) digested and
non-digested: 1. pET28a(+) digested with ECoR I and Xho I; 2. pET28a(+) vector; (d). Screening for pET28-HSP90a recombinant clones: 1.
Screening for recombinant clones by PCR; 2. Screening for recombinant clones digested with EcoR I and Xho I; (e) Screening for

pMD18-HSP90a recombinant clones digested with ECOR I and Xho I;M. DL2000.
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2 & pET28-HSP90a A KAA#TH DE3(BL21)
FILH) SDS-PAGE &

1. RZ IPTG iFFIRMATIA DE3; 2~4. 73512 0.1, 0.5, 1.0
mmol/L IPTG ¥5% 3 h [RMFTH DE3;5~7. 734l 0.1, 0.5,
1.0 mmol/L IPTG #% 6 h I R DE3.

Fig. 2 SDS-PAGE analysis of expressed product

pPET28-HSP90a

1. E.coli (DE3) without IPTG inducement; 2-4. E.coli (DE3) were
induced by 0.1, 0.5 and 1.0 mmol/L IPTG for 3 h, respectively; 5-7.
E.coli (DE3) were induced by 0.1,0.5 and 1.0 mmol/L IPTG for 6 h
respectively.

4-b), ¥ pET28-HSP90a H 41 i fr i bk I KA S 5%
pET28a (+)aS AR E R Y 10.7 15, FI =Pk 7H&
HSP90a £ [ 1] LA 58 KA i DE3(BL21)Y#h &
32 41, TEmEhE T et KA s gk s K .
3 e

Satempfli BTN, PIKTE AT E
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Fig. 3 Growth curves of three types of E.coli
DE3(BL21) at 37 C
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Fig. 4 Growth status comparisons of two types of E.coli

DE3(BL21)under different salinity challenges

(*P<0.05, **P<0.01, ***P<0.001)

(a) The gross growth of two types of E.coli DE3 (BL21); (b)

Increase of two types of E.coli DE3 (BL21) after different salinity

challenges
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The prokaryotic expression of recombinant heat shock protein HSP90a of
Portunus trituberculatus under salinity stress

QIN Ye', XU Qiang-hua'****
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3.Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture,
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Abstract: Heat shock protein 90 is a multi-functional molecular chaperone that plays an essential role in both
cellular metabolism and stress response. The swimming crab, Portunus trituberculatus is an important marine
fishery and aquaculture species. Water salinity conditions influence its artificial propagations significantly. In
order to prove the relationships between HSP90a protein and salinity stress, we investigated the prokaryotic
expression of P. trituberculatus HSP90a recombinant protein under a series of salinity stress. Based on the
coding sequences of P. trituberculatus HSP90a protein in GenBank, we cloned the full length of HSP90a
gene. Recombinant pET28-HSP90a prokaryotic expression recombinant plasmid was constructed and ex-
pressed in Escherichia coli. DE3 (BL21) under a series of salinity stress. Results showed that the survival
rate of recombinant plasmid transferred Escherichia coli was higher than that of empty vector transferred
cells. When the salinity challenge was close to the salinity tolerance maximum value of E. coli, the difference
of survival rate between those two kinds of cells became more significant. For example, at the highest salinity
challenge condition (1 050 mmol/L), the survival rate of recombinant plasmid transferred E. coli was 10.7
times higher than that of empty vector transferred cells. Therefore, our results indicated that P. trituberculatus
HSP90a protein possessed protective effect against salinity stress and HSP90a protein might be involved in
salinity adaptation physiological process in P. trituberculatus.
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