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The Effect of Heat Shock on the Activities of
Antioxidative Enzymes in Silkworm { Bombyx
mori). Yang Tangbin, Mei Shangyun ( Depart-
Central China Normal
University, Wuhan 430070, China).

Abstract Heat shock significant
increase of the SOD and CAT activities in silk-

worm of various ages, such as at 40T the

ment of Biology,

induced

induced SOD activity was maximal, where both

— RO F- 3R & B AR B0 A K by

the activities of CuZn-SOD and MnSOD were
also increased. After exposure at 36'C for 1h,
GSH-Px activity was decreased, but it was
increased at 40C . Among the different regions
of silkworm, the activities of SOD and CAT
have great diversities in the order of priorities;
thoracicoabdominal
silkgland. Heat

different influences on

region, head region,
shock also had

the activities of the

posterior

antioxidative enzymes of different regions to
adapt different physiological states of silkworm.
The antioxidases work cooperative interaction,
so that the normal physiological functions are
maintained.
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WE HRABE pECI T —REZERFY, HPOEMEHETFS, SDFF, K1L@E, &
WBEFRAREEATIBEAL, BAGTEREE, WEBRIURR FHRERE. MALRERE
TEREMABERES 2A (hBMP2A) MIABERES 3 (hBMP3) C WEkE. WE MR FEH
(GST #H) YI/MBIREE 1/3 8, WAETTHRNE MR FEERBUESREXBITFEFHRE

B —£%.
XA

BRMEEEFEXNBHFETHRLICHEER
TARLHMAHZK, He4bRE - HEEHE
BERIEBAMIIMNEERIEEREE, UENE
REBRE. REFERTREREITF (WP,
Pr~ tac %), F RNA ENFHER 4 H 8 mRNA
MEE, ARALENEaMEREDY. B8
BB EEEN FREG L. EHANR
HREIHESEONBREEEERIEENER
fyFik, 0 pGEX-4T %12), HEXK N My
BB B RN TS

PORE T, NBRRECER, ERRAER, REHK

EICH A GST ZEEE —IRRF, ¥E
WEEAANFEBRES 2A (human bone mor-
phogenetic protein 2A, hBMP2A) 1 A B B,
E|H (hBMP3) cDNA # 3'%i fr B. A AU 5B
“ARE . ERXEMRRFZEEANT KB
HHEMIFEERTFY. F-ASDFH. F—
WO 57 4% 1R 8% TAA FISE IR F 2467 ATG

‘EXE “AR" BT RYEIME 85-722-07.
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(terminal start element, TSE). X FiU R 2
TF# & T hBMP2A #1 hBMP3 5L RS F
HMEREXEX, ELERSEBEAEON 10%
B 15% . 44EE—MRF GST 3 H i [R¥
660 MEEFRRM/NF 206 MEFERN, BEME
HARERHNES—F.

1 PESHE

1.1 ABEREH2A DNARARERES
3-cDNA ZH A X B 7.

1.2 KB H &8k IM109, 2EH A recAl,
supE44, endAl, hsdR17., gyrA96. relAl,
thiA (lac-proAB), F [traD36 proAB + lacll
lacZAM15] A ZERTF.

1.3 pEC34 BN MAZMWE, FHFHA
F. SDFF RIS, ERBEERHEA
TBEZEMS HBRIBE S XER.
pGEX-4T-2 %3 B Pharmacia 22 5] .

1.4 ZFEREHEEAVISS. TREBUWE XEH
Pmmagaé}ﬁ]*ﬂ*@%%ﬂa.

2 & B

2.1 hBMP2A # hBMP3 M TEAE

hBMP2A cDNA 3" ¥ 567 B H 8B M
hBMP3 cDNA 3'% 645 B FBR 77 TE A
pEC34 &k, 8% pEC34-B2A 1 pEC34-B3
(F1).

BB 1 pEC34-B2A ¥ pEC34-B3 FER AR

2.2 NNEFRER G000 E ®iX

¥ I ¥ & 5 | #9 pEC34-B2A #1 pEC34-B3
4B R Aat I 0 Sal 1 XXE8 Y] F620 bpF1707 bp
f B, #A pGEX-4T-2 %, Wi GST
ERABF—MR T, GEMFHBRTFY.

SD F3. K1E#w. BHH (TSE) M4 5| H
hBMP2A #1 hBMP3 {#f 3% 88 — il |2 F &9 DUR 2
FRERE MY pLGB2 # pLGB3 (H 2).

1L IM109

B2 pLGB2 § pLGB3 MR F AR KR

G4 ku
67 ku

43 ku e g ‘ ‘
GST A 26 ku

- r
30 ku - [ . '
- .~ BMP3EH 25 ku
17.5 ku e E BMP2A &HE 21 ku
"1
! GST &1 8.2 ku
1 2 3 4 5 6
B3 12% SDS-PAGE Hi#
1: BAMS TRIEHE; 2: pLGB2, Fik GST
26 ku #1 BMP2A [ 21 ku; 3: pSGBR2,
#iEGSTEHA 8.2 ku #IBMP2A EH 21 ku; 4:
pLGB3, %3k GST EH 26 ku 1 BMP3 & H

25 ku; 5 : pSGB3, # ik GST & H 8.2 ku
BMP3 & H 25 ku; 6: JM109.
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b AN JM109, 37C LB ¥ E P %7
ITECEA Ao = 0.6 ~ 1.0 B, MIAKKE N
0.1 mmol/L IPTG #% 3 ~4h, 1 12.5%
SDS-PAGE, hBMP2A #1 hBMP3 4} 5l ik
21 kuf125 kuE AW, ZXEBLSHEKEELY
10%F 15% (E3F 2 Ff4).
2.3 GSTEEA/MEMEZNRFEEIR
F Bal I #1 Hind [ S E§ 414> 31B% 3 pLGB2
# pLGB3 # GST #F (B—WKEF) %5 C
SRRK BY A 4SSbp (A 4), f GST EE N
660 bp (48526 kuby & J) 48 /DF 206 bp
(%mf58.2 kuEHR) 2 AIMERS pSGB2
pSGB3. ¥4k IM109, £ IPTGiER/E, LT
INGSTEHEMB MR F#HE (hBMP2A
1 hBMP3) Fik#921 kufl125 kuE 5 B # 8
BEE, 435 BEEEER 23% M 25%,
H pLB2 #1 pLB3 EXERE —F (B 3 8
3f15).

Ptac
pLGB2(3)

%Iq Apr

Bl ST 455 b

Klenow#h
T4 DNAEREMEE
¥ {LIM109

BamHI

pLGB2(3)
lacl? Apr

4 pSGB2 F1 pSGB3 (/h
GST %F) EEXEREHAR

B RU  T-8T 21E KT HF B b sk 3
BARRWINEER, RitRECELHNR
EHEE THRES A SD AL LR
K5I (TSE), ZERGEELHOEE, 45
—AEEEELE, BEEERBE, EEH

- BREAEAE, BHMRB-TEEREER

B, WE-AEFREERERSRSE. —Rdt
WFRR:

B#F SDy ATG H—MEKEF SD, TSE B_MHRF

BHHRAFEHER, FEEEBERMEFETE
TABRAAERE KR TSEE—NEE
BE TSEAEEHERX, WEEE
TAATG. a] B & TAAAATGP!, TAA-
CATATG' %, MAEMMME. RIMER
i+ TSE g 2%7T ot @il RA

. TAAAATGHEB T 3IMBE MR FEH, &

BEBIERE MR TSE &HEH
TAATATATG, 3% SD, 8 LT —1
8% R F 7 i), hBMP2A 1 hBMP3
DNAEFELE MR FHLMLE LA KE
10% K% 15% M ERE. XRXRARERBTFUE
T TSE IR E RN T 8R4 58FF 3N
R, CHETER, BYRIMNRALE —#
TSE B X B (TAAAATG), REEHTHHN
3FBMP EEHBH KL, HERETH—
MRRFEE (GST), XiHTE TAAAATG
MIERF, GSTEEBLX L, EXRERET
WEE (BFRRBR). 418 TSE MWERARE
3 TAATATATG Y, FRR FEEBURE
ik, RAXMERBELKILT GST EH XEH
TTHERE.
BENE T FIIMThEER S 16 S
rRNA % 460 5 B BETE B — A 5 &9 B2 A
TERXR, WTiRARFERYHER, A
TASENFEHB T 9 bp FEHIKFE Lac Z HE
# SD % ki, SRBEMIFREN ATG T
WHAREAEER. XBEFHHIBFHERT
(translational enhancer)!®). Z<3ZL6 R R BE 14 AR
B3R TFERETHIEM.
BAVBERE TR F R/ IR
FEREXEMNEW, BN GST EHWE
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26 kU EAFRMARERMBE (>30%), It
B AR AT B A B A A 8 R B ey sk 2 0 HoA
EEMEFEAE —EMMEC, NTH®LST
EAEZIME FEHESN™E. HRIE
GST # (K )\ 660 bp 4§ 7> 3| 206 bp A,
hBMP2A 1 hBMP3 #J R A & 58 & —1F.
HHRITNAE IR FEE R FE N5,
XHEAFATFREEMEAN ™R, WEFTH
FHNEEMSE. RIS EF
FRERARTEATHMIEER, 2FFT
WL W ¥IEE, HEOXHIFHERFM
TSE FFRIB& W B T AR X FR K HER
HT AR EE.
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Construction and Application of A Dicistronic

Expression Vector. Liu Xinping, Chen Sumin,

- MCS respectively.

Chen Nanchun, Zhao Zhongliang, Chai Yubo,
Cui Youhong, Xue Yongtao ( Department of
Biochemistry and Molecular Biology, The
Fourth Military Medical University, Xian
710032, China).

Abstract A dicistronic expression vector in

E.coli has been constructed. The vector
contains glutathione S-transferase (GST) gene
as the first cistron, followed successively with
translational enhancer, SD sequence, stop
codon,

enzyme sites for cloning (MCS). 3’-terminal

start codon and multiple restriction

framgents of human bone morphogenetic protein
(hBMP) gene 2A and 3 were inserted into the
After induction, unfused
hBMP2A and hBMP3 expressed and occupied
10% and 15% of the total cell protein respec-
tively. The GST gene in the plasmids were fur-
ther shortened from 660 bp to 206 bp. The
expression level of hBMP2A and hBMP3 were
double by the plasmids containing short GST
gene as compared to that of the corresponding
plasmids with large GST gene.

Key words  dicistron, human bone morpho-
genetic protein gene, gene expression regulation,

expression vector
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