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W OE S THREHEEABEN « MERR, EBWBAEHPL,Sr236 HRFFRSMNHOEHTL X
WEH, AEARENFTEMNBEEABENERBTHES A Sa236Cys, HESERSTE_WE  H#FH TR
FRAEEE. Ser236Cys THRMBP- B EH LD EAMEN | SE. ABRTHRARIM:# S ERMEA
3 A ST 3 K 8 BU-1(A1a15Asp/Gly20His/Ser236Cys) #1 BW-1(Ser24His/Lys27Asp/Ser236Cys) i& ¥ 38 H T 4= 4
EUMER HBW- 1 MRFHME THLAEAOME,

XA HEFFEEAMEEORIAR.BEH
@A EE Q503 IWEERINE A

EARIBREREARBENAFHNES
FROENNALERRRAKRBNEASAEAR
IRFEH#ATTARMOHTR. Rh, YHEEAN
BPN'MW R B I EHN, CHBE THEAN, ®rn
BEAS R BENTAED ., HEEABE R
BEHEANN ML EREAR, SHETFYE
FIBS BPN B R M B ik 86%, A XM EE N
MBPN MBI AR EHME RS ENICRET
Sms R, B4, HREN TN I GRR
AN AR TN RN EEABE &
BT AYWE=ZASFHHEEAME B4
B, 5P BP-1 f9 Ser236Cys R Al R A 38 (/6
EMBE TN, S HAEHMENEOR IRHR
REEBHOER,

1 #HR5F%

A A0
BM R T7 Sequencing kit ¥ Pharmacia £+ 1)
& KRBT MR ER AL Altered SitesO
I in vitro Mutagenesis Systems ¥4 Promega 2 7]
o RS Y R85 # A Applied Bicsystems

ABI 380B & B X & 1. MY BKIE ¥ N-Succinyl-Ala-
Prp-Phe-p-nitroanilide(sAAPF-pINA ) & Sigma 7= & .

1.1

4 A H #9:1999-02-08, 4 B B #1:1999-12-03,

ESW R - HEWEANRERS T4 HA HBH(103-13-02-02),

* BB R A, E-mail:slyang@srcb. ac. cn

X W& S 1000-3061(2000)02-0147-03

1.2 H#HEREHR

I P B IR M B8 R B R A BT DB104 R A
EHE- KBEFHRAN pBE2 kB THEHB¥KR4EY
MERAREFLTRE,JMI09 K ES1301 4 %34 #
SRR EER . pBY,pBP-1,pBW-1 1 pBU-1 4
ANREBHEBEAOE E, Ser236Cys, Ser24His/
Lys27Asp/Ser236Cys Fl AlalSAsp/Gly20His/Ser236Cys
HEMEHAES pBE-2 IR T4 AR,
1.3 A&
1.3.1 ZERFERMBE: WHEEAME XA
(BEFYRMFHREFHEHE,1.9kb) , HA R
# 4k pAlter-1 8 EcoRI1/Sall fii 548 fE 8 pSY, 4 Bl
HT 7585 A MMM RIE:5-GCG TTA ATT
CTT TGC AAG CAC CCG(Ser236Cys),5-G CCG G
AT CTT CAC TCT CAA CAC TAC ACA GG
(Alal5Asp/Gly20His ), 5-C ACA GGC CAT AAC
GTA GAC GTA GCT GT(Ser24His/Lys27Asp), B
WRUEBY XA REERE; ZRESHNEN P @2
2 pSP-1,pSU-1 K& pSW-1; At 37 2€ A5 B £ X1 4 &%
K\ EWMIFUE R, H EcoR1/Sall Y] A {1
1.9kb K Bt, 4> $#i A pBE-2 ¥R % 53 %
i& B AL pBP-1, pBU-1 R pBW-1, pBP-1, pBU-1,
pBW-1 & pBY #7E DB104 P8 B &Kk,
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1.3.2 BRI g ESREIR5]HFEUR
#, EHRE 2XYT F 37C,200r/min, 24h, LF &
30% ~60% MMETER, T 4C # 10mmol/L
BN ® i, pH7.2, lmmol/L CaCl, % # +, H #
FDEAE-ASOH , KESHBEANRLE K, 248
MM S L CM Sepharose 4%, A 0~ 0. 4mol/L NaCl
B9 10mmol /L B B8 2% ® 8, pH7.2, lmmol/L CaCl,
WEW A eI . BIME MR . SDS-PAGE WLk 8% 4
EESA-FH. BKEBRE 280om 48 OD fH,
AR e min =11.7 HE,

1.3.3 MM W ¥uRME: ANKEY s
AAPF-pNA (# T 10mmol/L 8 & 2 # ¥, pH7.2,
Immol/L CaCl, B ), E 3TCHMEBHEHRIEYE
EESMENER  HEFRNEYRENMOWER,
HH Km, Kcat, [p 8 7 ¥ 8 i DMF-8 8¢ 28 rh i i
EEEN Km,Keat{ BF ).

1.3.4 BEHEME.: WKEY sAAPFpNAE T
10mmol/L B8 & ¥ #, pH7.2, 1mmol/L CaCl,
WP, WENO.Imol/L, ¥BEOTCRE, &
MR - EEBETKLEREFE, EITCH
EMARAENE (MENHEETRREE), 5X
SEnNBEHEARE EHEME, TERLHSE
N HRTEHE.

2 £R54#

DRBEEHAME M PMSF 6 RS WA
EEC, AW ER, Se236 i FTHAMN
MFER, SEEMNA Ser221 4 FFH— 8L,
B F Ser236 5 Ser221 HH I, Ser236 HEZEF
SMFEEEE KK E®, Ser236Cys REFHER
BARSE 236 MERSTH R, FFTRR
ErBateEi.

# 1 % BP-1, BW-1, BU-1 & WT # & [
DMF&ZEH WS NFEHE; B2 A DMF 38K
FH# % BP-1, BW-1, BU-1 B WT sh h & #H R
£®%, A%, BP-1, BW-1, BU-1 & WT MiEHAR
BDMFEEMAS MmN, b BP-1 MEHR
BEHRE, Ser236Cys REMEHBH Keat fH
AWM, Ka/Km HRFAERMEOMA 1.5 15;
BW-1BE#HS WT HEl, MBU 1 WEBEREREBE
# B K, Ser24His/Lys27Asp/Ser236Cys Hl
Alal5Asp/Gly20His/Ser236Cys T X FEE B B ®
Kcat H 1 Kcat/Km K KEEfK, 7 5% ~ 20%
DMF-ZmEBRMBESAED, THEBHEEHRK

K. BP-1>BW-1° WT>BU-1; THMEBLR
FEAMEO%DMF PBEERBEE, KHELTE
Wk, BEXEBERAEAHNENR DMF T &
AR FIRTR,

%1 BP-1. BW-1. BU-1 E WTHEFE DMF i &
hiFIhERY
Table 1 Kinetic parameters of mutants and wild-type
subtilisin E in DMF-phosphate buffer,
pH7.4, 1mmol/L CaCl,

Enzyme DMF Keat Km Kcat/Km/
/% /571 / (mmol/L) (mol '+L-s™!)

wT 0 27.83 0.61 4.57x 10

5 26.76 1.16 2.3i%10*

10 24.85 2.56 9.71 % 10°

20 22.36 9.32 2.40 % 10°

40 3.73 17.76 2.10x 10°

BP-1 0 31.02 0.40 7.72x10¢

5 53.81 0.93 5.80x 10*

10 26,11 0.96 3.02 x 10*

20 16.98 2.61 6.51 % 10°

40 0.74 5.46 1.35x10%

BW-1 0 5.74 0.15 3.73%10*

5 8.35 0.44 1.89x 10¢

10 11.34 1.30 8.73%10°

20 21,87 12.27 1.78%10°

40 0.1245 0.20 6.20 % 10?

BU-1 0 12.76 0.44 2.92 % 10°

5 23.93 4.28 5.58 % 10°

10 3.64 1.31 2.78%10°

20 0.56 0.96 6.87 % 10

1 A RKERERAME E, Ser236Cys %

J5 78 £ 8 BP-1 # Ser24His/Lys27Asp/Ser236Cys
BESGHEEEE BW-1 £ SOC KRG TR MAX &
100 &

Relative activity/%%

DMF /%

| HEHEAMZEDMFFMBEHS
Fig. 1 Stability of mutants and wild-type subtilisin
E at 37T in DMF-phosphate buffer pH7 .4,

1mmeol/T. CaCl, mixture system
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g E, HA 1 AN, BP-1 M F MM 1h,

% i BW-1 M &2 % 0.5h, Tk &% M E i %

Ig * WT PR 20min, BP1 WHHBEHEXRABEEYS 3

= B, HULAl W, 3IA Ser236Cys RAE M HBHEE

z [ [ 8 E M @ &, 7 Ser24His/Lys27Asp Al

é \’f Ala15Asp/Gly20His REXMHEZEAM E MEHR
2 BEHSAH,

LI EEE R, Ser236Cys RENEHELE

B2 HEEANERERGREENE EfME e, BR%IEEH SDSPAGE Bk &

Fig. 2 Thermal stability of Mutants and wild-type subtilisin HEWMEIEMHE Ry TH KB S5kD &%, A%
E at 50C in phosphate buffer pH7.4, lmmol/L CaCl, Ser236Cys %ﬁﬂiﬁﬁﬂiﬂgﬁ@ﬁﬁﬂ—‘i&ﬁﬁﬁ .
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Mutants of Subtilisin E

YANG Yong-Hua' WU Yu-Jie! JIANG Lan' ZHU Liu-Qin’> YANG Sheng-Li'
! { Shanghai Research Center of Biotechnology, Shanghai 200233)
? {Institute of Biophysics, The Chinese Academy of Science, Beijing 100101)

Abstract Ser 236, located in the surface of subtilisin E and at the end of a-helex with Ser221, is far from the active
center { Asp32, His64, Ser221). The replacement of Ser236 with Cys via directed-mutagenesis should effect protease
activity insignificantly and may be able to improve the stability of enzyme due to the potency to form disulfide across two
molecules. The results indicated that BP-1 {Ser236Cys) was found to gain 150 % activity { Kcat/Km value) of the
wild-type subtilisin E and 3-fold increase in stability in aqueocus solution at pH7.4 and 50C , compared to the wild-type
enzyme. However, further mutations on BP-1 to introduce Alal 5Asp/Gly20His (BU-1} or Ser24His/Lys27Asp (BW-

1) was found negative effects on the activity and stability of subtilisin E.
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