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Table 1 Strains and plasmids

W% WM OR B EE MR Y kB R X R
Strains snd plagmids Genotype or plenctype Seurce or reference
R IR TS 131 Npr+ & B
B. stearothermophilus 3:3-1 This Inostitute
#EFFE DBios :
His- oprR2 nprFisAaprAs
B. subtilis DBto4 il 7 T (43
WHENE BGzoe Aspr e84 AnprEsz2 £5)
B, subiilis BG2o03s
E# pPLeos Kmr C6)

plasmid pFLso3

2, ¥k, (EEREFE, BB
ORI EREERRASH 1 Y, By
(3 Oxoid) 0,5%, F4bgy 0.5%pH
7,27, 4. C2 ) EPREE SR  J AR S SR 2 i

2 Yo BRBa#o ( 3 ) #FR MRS 3 (LKM),

FXFI9894F 8 A13H,
FLEGIBAE, RoRmABOESNTgE
WBGH,
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B B FE S T 2, A4k

2, Yotk DNA R, SEICW
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3, ERtpANEH. SHESCERC9 )T E
W4T, Br EEMyBiolabsZy B dhe

4, Bk DNA #4h, #mXBO1A
BT HBEE SRR, RIRETERZE
B itth, B L AERENR
BEE. 7

5. NS FOH &, A BN
HHiR B B 0 B R B PR R & 2mmol/L
Ca® i R 2ed: UmIER TS D,
£ 87°CEL 65°C 4+ P13 5E42h, 6000rpmE
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Fig.t Assay for extracellular protease on
LEM =zgar plate

FEWE. HEFHEDB04(E R ERBDNA)
No halos: B,subtilis DB104(vector plasmids
DINA)
FENE: HETHEDBo4 (4 EHAHEE DNAY
With halos:B.subtilis DB1c4(recombinat
plasmids DNA)
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e kIR EA R DNA fifk
DNA, 4+ Bl B #4645 DB 1045 3
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EEAELEBZRE, WHEARR DNA
LR BT NS EEBEED,
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LEKM¥R EE W, #45R4ER,

T EHBOEE, £ E Rk
HIEMIEDNA, ¥ DNA f EcoR1 s
WIREERNE, BRI HE, -1 5
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Fig,2 Fragment of vector and recomhinant
DNA (digested by EcoR 1)
1, pEPs; 2, pPLeoa

TfE R R e A DNARK — 4% S E,
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BRI E, '
(Z=)SoutherniRED k35
PEP5fpPL603 DNA R EcoRI fEiy
J&s 4B HBiotin-11-dUTP #3101k 2
ZHEEs A3 BIR0 VR TE RYER 4T 42 ROy
WEr Gk DNA 3707, 6
RIS NE 3, S0 pEPS HiF4 M, 7
PEPS & AR BN AL ER et tk FHE
MTEY 2828 4531, TOLL pPL603 Sy 4l i,
HABETE R g B 3 H 4F T &
i, B IEA B SDok B E B
TIFBE313- 1M B B RDNA,

B BERBESTFREE
Fig.3 Southern-blot of recombination plasmid

1*—4/, Photography of gel electrophoresis
17, Vector DNA digested by EcoRI;
2,3/, Chromosome DNA digested by EcoRI;
4’, Recombination plasmid DNA digested

by EcoRI

1—4, Chromatography of biotin hybridizelion
1,2, Vector DNA as probe;
3,4, Recombination DNA as probe

(S)EREHFRITE 3131 AEE
BRESE4TE DB104 (pEPS) WE BEEN
b

VS AR AT 315-1 R BT I
DB104(pPEF35) 4 BIFE 55°CHI 37°Cin s
42h By R B, 7E60°C T HE TR 10min
EIEREE, ERnFE2. NEELE
AT E 4 R AT B DB 04 )i 7= 22y
EHELL LA R513-175301%,
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Table 2 Protease activity detection o
o ) e \\ . N
Ll TR BB K 100F 0= T =t et 370
' ) Enzyme S = )
Strain - . activity (u/ml) e [ e TR
20k N
B. stearothermophilus 313-1 l 4,88 N - \‘7\ ) ]
B. subtilis DB104(pPL603) E 1.18 = TN
B, subtilis BGzoss(pPLG0s) | 1,42 5 %r o
B, subtilis DB(pEPs) [ 145.1 a \’*-mo
:';j‘ : "Lu\
. ! 5 i} \3 800
(BH & B a E R
1. TEABEEE A E 318-1 TR 20
F# DB104(pEPS5) & A B KV R o
. &ammol/L Ca ' MIRBERS 2 % 0 YTy T T
BRE LIRS, TEETEE T R/ E 10 Timeh)
min, RETERFAVIRBERE IS, & . B 5. R AT A
BWE4, Fig,5 Thermostability of proteasc in

transformants

e R Ca®* )y B A B R IR
W, #60C TRIEENEE, “RNES
P e B AR T DI, 0, Bk
EPHIER6,0~7.5,

4, PHAHEF DB 104 (PEP5)E
FE AR R e, B % BT
PH 2RSS, 37°CHRR2N, T FpH
7.5Tris 4 Wk R, NS WIS, 1E

Relative activity(3a)

~ 8 g
Tip,4 Optimom resction tempersture of &
protease . % G0k
1. 313-1; 2. DB1os(pEPsy S
e
T y T (2 =40k
2, WHEFTE DB1o4(pEPS) B Bl =
By TR, %4 emmol/L CaCl, IR B = ol

Pl b5 2 URY B E MR, e
BT RN NS RS, SR . | \ b
o 6.0 6.5 7.0 7.5 850
M5, ot
. TEEHE DR1o4(pEPS) B R '
5 }\I'F. %T'T% TEapm ) ,aif |6 R R EDH
{’Pﬁiﬂ-?‘] Baiﬁph—s Fﬁ/ﬁﬂ Phﬁi.ﬁiu" H??[ﬁ-i&ﬂ:‘ Fig,6 Optimum pH of prﬂtease‘
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Fig.7 pH stable curve of protease of

trensforment
HAe-NaAc, pH 4.0—5.6
C;H:OgNa-Nﬂ.OH, pH 5,2—6,8
Trig-HCI, pH 7,5—9.0

H;B0;-NaOIl, pH 9.0—11,0
KCIl-NaOH, pH 12.0—13.0

7 iR, WEAE DB104(pEPS) MEH
WA pHE—122Z A, BEEGREFEE.
5, IMHIFIAEEIE e e, By A
F7E Cat &2yhi i |5 i A EDTA #1
PMSF, FiilEeisth, R AR
FAS ISR R RN A E, SBT3 PR,
EE JL FOR # PMSF (Phenylmethyl
Sulfonyl Fluoride,ZF BB & k¥,
SR RN T IREFED BT,
T4 BEeHNEDTAL M. HiIiE
STOAEF IS RS A T 313-1 FEREEAY L

% HEAANIENESR
Tzble 3 Effect of different inhibitor on

enzyme activity

m o R B oo
Inbibitor{mmol/L} Activity (%)

0 160

EDTA (1) 0,18

EDTA (5) 0.00

PMSF (1) $2.08

PMSF (5) 86,56
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.Cloning of a Thermostable Neutral Protease Gene
from Bacillus stearothermophilus in Bacillus subtilis

Yang Qingyun Jiang Xingjuan Wu Lin
Cui Yuliang Yang Shuging
{Genetics Institute, Fudan University, Shanghai)

- The structural gene for a thermostable protease {rom Bacillus stea-
rothermophilus (313-1) was cloned_ in plasmid pPLe&0s and was-expressed
in Bacillus subtilis, The gene for protease is coded on a 6,6kb EcoRI
fragment, B, subtilis carrying the recombinant plasmid produced about:
29¥f_old more protease than the wildtype strain of B, stearothermophilus
(313~1) did, Some properties of proteases partially purified from the
transformants of B,s'u'bt-ilis were examined, The proteasé is charecteri-
zed as neutral one in pH, has an optimum reaction temperature of 75°C
and retains above 85% of its activity even after treatment of 80°C for

30 min,
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