2005 432 (1) WY E R + 85~

EQ3V M RESEhEREEREBENZHE’
REC A #HTT

(EEMEREE W TEER 8M  350007)

W E: HAESEMPCR By BEBWEIEAINEE (PEL) XA I kShE SET, #48
THEMEFABEARETHREER. SRTEEMEAFRE pPIC3. 5K-lip-ES3V fF Pichia
pastoris GS115 th& ik, 35K E K74 PEL-ES3V-CS S4B % k=% PEL-GS £ T H;
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Improvement of the Optimum Temperature of Penicillium expansum Lipase
by Site-directed Mutagenesis *
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Abstract: In order to improve the optimum temperature of lipases, The Penicillum expansum lipase { PEL) gene
was mutated by site-directed mutagenesis using overlap extension PCR technique. The recombinant plasmid
pPIC3. 5K-lip-EB3V containing matant gene was expressed in Pichia pastoris GS115. The comparison experiments
of the mutant PEL-F83V-GS with the wild-type PEL-GS showed that: the optimum temperature of the mutant
(45T ) was higher by 5 than that of the wild type. The thermostability of the mutant was similar 10 the wild
type. The enzymatic activity of the mutant was 188 U/mL at 37 “C, which was 80% that of the wild type at the
same conditions. The hydrophobic interaction may be enhanced in the surface region by the hydrophilic amino acid,
Glu substituted with the hydrophobic amino acid, Val, and be responsible for the improvement of optimum tempera-
ture.
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At PEL #EATR0E , DURIRS PEL MBS AR, B FAMBIL, BT Cluss
BAEA Val, ASCHRGH T REEK Glus3 Val i RE LA R Xt G B R 5T,

1 #M¥5H*x

N - -

L1.1 BRGNS Pichia pastoris GS115, E. coli TGl pBluescript II 3K, pPIC3.5 K
B EHRAE P ER T R BRI R R . P —Hor RIE4E, PCR &8k iR m4l
WE,

1.1.2 m5Em. REIENYING., T4 DNA S8, ($FSHIEH N TaKaRa 2 8 ¢
ah. PCR ETHIA D LA TEERBEFRAAT . HEAFRRY YEER
#F H e,

1.1.3 53 LB, YPD, MD. MM, BMGY ., BMMY #i& “Invitrogen 4% 5] 145 F

B WEFREN. BEEEEREE 1 0% Y MIRIEER .,
L4 3|4 A. 5'-TTACGTAATGTTGTTCAACTACCAATC -3'; B. 5'-CTCAGCT CA
GATAGCCAC -3’; C: 5 *CGAGAGCACAGGAGTGATGA -3 5 D: 5 “CACTCCT GT-
GCTCTCCGGL-3,

HAY51 A, BAIHS W 4, 5140 C. DAREINY, TRXERETRA,
eIl Ele T BEARSERARRH.
1.2 HE
L2.1 EREE: AIAESEMNPCR ST EAETE: (1) BHEMNAAHE PCR
Yig. HE A, CHIR, DSRIRtIT AN ME W PCR KB, £&4F: 100 pl RREHZE
%18 10 x pfu buffer, 200 pmol/L dNTPs, 5|4 A I D %% 100 pmol, | pg #H DNA, 3 U
pfu DNA B4 8§, PCR A BIRRF : 95°C 2 min; 94C 50s, 53°C 455, 72°C 1 min, 30
AT BIG D RBASE, T2CHREEHEM 10 ming (2) £KEHNBIPCR I . FiAK
AW BEREE KW EE yER, RE&£8H (1), PCR RNEF: 95T 2
min; 94°C 50 s, 37C 45 s, 72C 90 s, 5 MEH; RIGIMAZIY A #1 B, 94T 50 s,
53C 45 s, 72C 90 s, 25 MEW; BE 1 KBAGE, 72C4EEM 10 min; (3) &R
HH 2R B S 52 R HE VIR EcoRV 28#E 4k pBluescript IT SK Fokrik B, #%
W E. coli TGl BZAMM; (4) EHRRLBEARME, EFS, BT DNA EFIR
X, TEREREE.
1.2.2 DNA F7IRIE: DNA FAIH E BT T BERREFARAGNE,
1.2.3 FHEHFKES pPIC3. SK-lip-E83V My 1 HIE Pichia pastoris GS115 thig &k,
ZRER (5],
124 BgEh0E. LIEOEHAEY. R NaOH WEsEs
L2.5 MpmiGfFRRBEERE. LIMRENEY, E30C ~5CHEBAER SCTRM
10 min, #E PEL-GS, PEL-E83V-CGS B§iE 71, LI AR EEAR, REBHEE
fEHBRE.
L2.6 BHAGZEANE: BHEBNEEERN LR LW BE 30T ~45CHEEN, KB
R 30 min 5, REH R AR RFEA OCHKE ECE 30 min, EREFERAEERET,
MEMBORME N, UAZTHGE, SBRNRY TREFBRESGTAMENE
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67120 100% , 52530 R B b 3RS BT 15 O RETE /13 & AR | M5 1, xR
FEFEE , HIXTRIAEENG H 2 50% BT X OIR FE MBS AY Tm (i,

2 HROH

2.1 lip-E83V =2EEHKR

55 L B ZE 4l PCR RORY 43 B8 B/ 330 bp 71550 bp BB (B 1a), LI% 1
¥ PCR EIWG=YH HERHETTS 2 $8 PCR, 13329880 bp SR AN S KERA B
(A 1b),
2.2 E83V RTU.RPERE

HA R pSK-lip-E83V S BTk 5, 4 B AR &I P Y1 XhoLl, SnaBl/EcoRI
0 Hindl TR RE (H2), BUERNEL R —2 DNA RfF/5 %% PEL &
(i E83V AT BRI,

1 2 M M 3
bp bp
2,000 2,000
1,000
750 1,000
500 750
250 500
125 250
(@) (b)

1 AREME lip- E83V PCR ¥ A 3%k B B2 RS ERE
1,2 AL lip - ER3V A7 (MFNZ-H PCR 19 B, \ EHAHK SnaB [ /EcoR 1,
3 HEEELp-EB3VEHEKPCRTWMAE, 2 EHER Xhol 1 8171,

M DNA 89S T8 3 E4FE Hind AL,
M DNA fEMESFR

2.3 PEL-E83V-GS pyEp 1 R#5

2.3.1 SDS-PAGE 4p#7: HAHRKF R L Sall RIS, BEAL Pichia pastoris
GS115, £ MM R GHk it E 418 B4 T4 & 8%, 72 h 5 PEL-E83V-GS 1 PEL-GS 9%
B L1547 SDS-PAGE B3k, 4354433 i &%, PEL-ES3V-GS REFEHATEY
H28 kD, 5PEL-GS —3 (H3), RHEERN lip-ER3V fER BB EMELAE
i, H—EKESHEB, PEL-ES3V-GS 1 PEL-GS % (5§ Pichia pastoris GS115 433k
SHHK95% L)k, K] PEL-ES83V-GS #1 PEL-GS i & BF I 15 XM 453 aiifh (@ n] 47
TR E YRR B 5% .

2.3.2 WG /1. PEL-ER3V fii PEL R EEHZ: 10,000 x g .0 5 min, % SAMS %
B, EREE, BEhERR CRESELEMERE (H4), NB4TLEHEE
{k PEL-E83V-GS JE K& BB /T B 4 R PEL-GS, FRBARAIKM L BEBEIE A FT T B8,
F NaOH W€ W M1 DR/ MBUESE TiX— 88, 7637 CHRMT, ZEKRNME
¥ 188 U/mL, #K8F4 % (236 U/mL ) &) 80%,

2.3.3 BuEfEAIRE. mES oW, 4R PEL-GS f1EE{k PEL-E 83V-GS EER
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20.1

B3 BpdRmRA R SDS - PAGE 7r¥
| HEEE (KR, 2 PEL-GS BRI ¥®, 3 PEL-
ES3V -GS ZRELW, M HREESFTREN

E4 FAERMREEERET YRR MRS EEE
1 PEL-E83V-GS ERELi&, 2 PEL-GS ZRELTWH

RERESTHIJ7 0CH45C, BR, AL PEL-ES3V-GS M {F MR LB L MR R
T5%,

2.3.4 #EEtE: i 6 af, PEL-E83V-GS M PEL-GS 7£ 30°C M1 35°C &b 2 30 min B§
ERARRE, 45T 30 min MERADEAIMEE. H PEL-ES3V-GS £ 37 TH
40C 4b3H 30 min, B RIES IR 41.8% F 2. 1%, R METF PEL-GS B9 52.3% 7
3.0% . MR EEFBA Y RN,

120 120
£l p’"‘\ z
o 4
it o0 8 60
g wf x40
20 20
0 1 L 1 ] 0
20 30 40 50 60 25 30 35 40 45 50
tiC t/T
BS54 RARFEERE - YREE R E F6 FFERMREERLTDHREEN
-+ PEL-GS,-m -PEL-E83V-GS -+ PEL-GS,-@ -PEL-E83V-G5
3 g

BOEZ RSEHKNEBERTRBEARTEREN P ERIE. RAIEX PEL 5§
HAbE RS S AR Re RML A0 HLL TR S LA ARl |, 3647 T 485K
FHLEE (PHD SoiTIM) , X PEL 454 L o] 8B R W 5o 4R AR BE AR S 8 A O A
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BAT TP . RBURKER AR Clus3 (L TR FREM -BEMW Hiliirgat, A
TR BRHIEPE P L (Serl32-Aspl88-His241 ), 0K 2 MK BRI E E M Val ik
Ja, WUEINERS TRRTBUKYE, A TTIGERE S T SR tEase8cE ", W R
IR SIS GRS EFEA . KREREY: R PEL-ES3V-GS MRS AT HAM
80% , AREEXHBNE, MHEEERRERERT 5T, BoafFMREMRS T
EHTARZREMT PEL A TFREMHKIEN, M RESRTES T 5IRWHE
o W REEMBHERSORTERE T VN AERAELN, AFETWHHE,
1 AR B B s A FL A R 5 A (AL P i G O AR S B, X S R T
YA SRR MR, RAER, XTRENXRIFARIENBESRLEETA
B BT, TELAEEMERRE,

BNFENRERREEARERS T ST, HEREEHHBREHEMNES. &
HERRMSEERHETA I AR &S5 D8 DR, BrBEREL, af
GUKTER], SR, HMBNEE, HiMEEEE, REAREL, BEETE
WAL R o880, RE_REMMHEET ", BRERT, REL - EEMMH S
KA KB SRR EE" . ALk, BEHLEAER DNA kA5 ke
RERATREMQAREN, BaTRI711E &R AL SRR [ L8 Jr %4t PEL
FrieE, DU KR Bl A PR A 8 1A U BB M R i,

X LK
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