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Abstract: The mono- and diacylglycerol lipase (MDGL) -encoding gene ( mdlA) was inserted into methanol-
inducible expression vector pPICOK. The linearized recombinant plasmid was transformed into chromosome of
Pichia pastoris GS115 strain by electroporation, Some high-copy transformants ( His " Mut” ) were picked up by
G418 and conformed by PCR. SDS- PAGE analysis indicated efficient expression of recombinant MDGL. Some
enzymalic properties of the recombinant MDGL were also determined. " The activity of the recombinant MDGL was
up to 325U/mL under the optimal conditions and no activity was detected towards olive oil The amount of fatry
acid produced by the catalysis of recombinant MDGL and triacylglycerol lipase had a increase of 93. 5% over tria-

cylglycerol lipase lonely.
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HEFXRMER, 1% MDGL A9 RERdE, AT LUR A8 (b K 97 50 i 38 I i —— R4k
WEEEARNAFELY FEAEENAMERNHWERE (RHME) . AREUHR
TN 242 EBERERPHEDNN KT IAEE-PCT B A EKk, ¥t T MDGL

THETEWMTARELATREFEINE (No. SYS100100421)

“CEHAEE  Tel; 86-1064451781, F-mail; yaqinw® mail. buct edu. cn
WA 2005-03-17, R ERE: 2005-04-25

© REREE

AR ETEATIEE S 4R4EER  http://journals. im. ac.cn



2006 4 33 (1) TEE R E 19 -

BE mdld, PIAEFREREREN MDCL #H4T T MRS, HOE T RENSESH
M=BrARAE BT RS L RE RS, XAERT KB ER MR W, £ENX XSS TKE
LA i R BLAHGE

1 #RS%H*

L1 ®#¢
Pichia pastoris GS115 e Fe ik #H{K pPICIK M B Invitrogen 4+ 7); Taqg DNA B-58i, B
HHEMTIEE R T4 DNA EH#MIW B TaKaRa 4 5]; £YE. G418 WAEEALHF; #X
Trizol & RNA i I & W% R — DNA 5 dA & . DNA REWIH &M E
FEETAR; UEgmAEKNE B2 BaELREAN: RITAE
B-PG3 HaRmsERAORRE R, P ENFEREBEYMRFTRFLBEER, H5F
R YPD, MD, MM, BMGY. BMMY #£ “Invitrogen 2> R /ETM" #HF HFEAH .
1.2 A&
1L.2.1 MDGL M mdlA ) 5ilE: FITMEE-PC3 Bk RNA MR S ¥ R 4 B oD-
NA F—#RESE LEE TARMEXRANERF Fit. 2% 55 MDGL WEREFF
(mdiA, Accession number: D90315) #&it5(4y, #5144 Mdipl: 5° - GACCTACG-
TAGATGTTTCG ACCAGCGAACT -3°, % SneBI BEYI{V A2 TFI##E59 Mdlp2, 57 -ATT-
GCGGCCGCTTAAAC CCTCTTGAATGGCA-3" , & Notl BgHI {7 5, DASE—4F cDNA
B, Mdipl #1 Mdlp2 S551%), #47 PCR ¥, PCR § 14 {k & &y cDNA 4R 2uL; 10 x
buffer 5pL; 25mmol/L MgCl, 3uL; 2. 5Smmol/L dNTP 4uL; 20pmol/’L kT #5| 7&
2uL; Taq DNA G B§0. 5L, 82K 2 BB S0ul, PCR M KR : 94CH
Y Smin; 94°CAEYE 30s, S0CIE K 30s, 72°CHEfR Imin, JE 30 MEIR; $ 30 MEIF
T2CHEM 10min, 3§ PCR F=#1nlde, 5 pMD18-T ikt pMD/mdlA F4H Bk,
ZHANEHiE SRR ERTRIFY.
1.2.2 FIAFUBIHHE . # pMD/mdlA BRI SnaBl H1 Notl SUAEY), B0 IKH B/ [
BMAE, S&tMFNIBENEEDIE pPICOK BihiiEH, HE pPICIK/ mdlA RiKR
B, BUbihiE . BEUIRAL. DNA REREIM., SN . A R EH N4
R4k Sambrook M I AT
1.2.3 FEERAMMERYEEIL R His” Mut” ¥ b FRYFEE:  Sal 1 U0%| pPICOK/mdiA, 2
Stt, BFEARELERIEL G115, MR T MD ¥4, 30CH3F 2d, ¥ MD
i BB L 4 BIEER 8] MM ) MD 4R ERIMERIAZE, 30CHEFR2 ~3d, R
FHETE MM iR AR RIS, SEfFrE8, R, 7 MM PR A KE
CWHEACT R Mut™ B, T4 MM VAR EA REFIHAT R Mut' 4,
124 S¥ENFATFRIMm%: HIRGH His* Mut” #4772 37 & G418 0.5 mg/ml,
1.0 mg/mL, 1.5 mg/mL, 2.0 mg/ml., 3.0 mg/mL @ YPD ¥4z -, 30 C#55 3 ~5d,
LA 248 MM PRPERE LT, T pPICOK HESH - FRBROGHERE, ©ifE
B ERAMMON AL G418 A b, BRFAMINBEREEENREE, HRMNREE
52 G418 KM RN o PRI GA18 AR L/E K RIFEFHTEEETE, $% Invitrogen 345
AR BB EHEE R 4R DNA D SRR, LLE MR MR R514, M PCR Jikit
frisE,
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L2.5 MDGL fiERkik: BRI —MEREEMT BMCY 5+, 30 CIREGHEF
16 ~20h % ODgy 92 ~6, B.OWUREIA, St BMMY JEFREMBEE 0D 9 1, HRR24 h
MR, SEHAERENO.S %,
1.2.6 FEFPmER: (1) MEINE. FRBEERECGEE EFBIE SDS-PAGE
SYHT, FFMENGNIREIE S1. RIS T ROME SR p-NPL 3T, JRYIRT WA A HRARE
BT triton X-100 FIZErh AT, fERGRTRE M AEILIE A T 2%, AR ERSXTHE
B, 7EN= 410 nm BB T REXTHERRE S ER, HFRAHBE. | BERAE
SCHE AR L wmol MREEFR A HMEFTRNEE. (2) REFYXH W =MEEHE
MSE: LUBARMAEY, B NaOH W skl BBTs 1
1.2.7 EHRUREEEERERNE: £46 pH HESRERHT, MEXERA LG L
WA RARITEETE N, IR pH MR- SEEHE.
1.2.8 EARRMINE H it = Be Bk s U MK 4 RS G B0 ﬂ‘cﬂﬁﬁh&l&‘] NaOH #&E %,
PRI . A FL AL Smls 0. 04mol/L BB Wil 4 mL; B LR ZEE i
Wik 0. 02g; WEE 20 AR EHBGREE EHR ImL, KL ERBYIMAZR] 100 mL g =
M, 37C KB IER 10min, A 15ml95% LBEE A LR, BBKEIERA, B
0. 05mol/L NaOH F il & /=L RIBE AT AR . B2 A X O S0z o AU [ € L Bk e g
B, REEEEBERZBEEERMEMA. BERMNK pH i, HRBEHRYIMES R
RIREARRAREMENRE, REKBEENER.

2 £R

2.1 mdiA PIEE

Ik “1.2.1" %R MDGL XA mdid,
10pL PCR F=4134547 1. 0% MBS RS ik, & 1353
KERmMAE 1, NESRTLIEY, ViEHeFR 1,078
KN 860bp, FHIMEEREREMFES 872
£ 861bp, 5ERHFFIL, Rk EBMYINA :
G R B R mdiA B, 603
2.2 ZmdA BERNEARKEATENHE

SnaBl/Notl B4 pMD/mdIA Fiki, ¥53 M I e e ——
A mdlA ERAP R B SFRIFEZT SnaBL/ Notl K] M DNA marker, 1 PCR {78
B pPICOK RE EH:, WEREHABISRARK
pPICIK/mdlA (E2),
2.3 BEEABGNREEERE

TS Sal | HEFUILPEAL) pPICOK/ mdIA FE{L AL REEE) GS115, #4L
YriAi MD E4, GS115 NASMEREE, A pPICOK 45 3ak BB ES T
FREAEAR SHEBA MD 3R A K, AWREMRT 1,000 BA7EE, PrkH G 40
A EHTEREFE, 27 4% His” Mu ™ #4161

BRPEFE 3.0 mg/ mL G418 4R E4 K RIFMBEE L7217 PCR ¥ 2, bk
90% LA FHELFRAKDPES AT ndid R,

bp
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SnaB1

SnaB 1+Not |

2 E4IFR pPICOK/mdiA HtlEE

2.4 EATRRA B‘Jﬁ:"&

SDS-PAGE 34 R&EM, EHRFTW T 30kD EANEAEAFHH AR
(B3), SXREARAD—F" . WHENRTUEH, 3] mdd HEEEHRED
GS115 H8 3 T ERE L MBI,

kD
974

66.2

1 M 2 3

430

310

20.1

B3 EHAR A SDS-PAGE
1 e R M E N, M REEARAMATRR, 2,3 BEEA TSRS SEAN LR

L5 RAFHHEDFELES
DAXTRAEEE A AL RRRE MR, A p-NPL 3R REIS 1, R RE=WINEY¥
YR, A4 BR, REFRRER40C, BEAEM pH AN 7.5, EREERALYE
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T, HERIREREEE 0T ikF] 325U/ mL,
DA Y, NaOH fi 2 BB E RAT-WIERS , WHERNMBIMENE, RV
B EERSRH M =MA, X5 MDGL X H = BiR A R/ ARt R

100 100 -
< 30T 2
& 60f R 60F
Im mI
* 20} < 20}
0 " " i _ 0 1 1 J
20 30 40 S0 60 4 6 3 10
#C pH

B4 BIES pH N EHIBHIRE KRR
A BEEX SN SRR, B pH X ERR NS ) 1R

2.6 FiAFHrH SRR TR (L RS B K R O R

H ity = WA A R A 1B P K A R b ok R EE, HMRBAS, HmAEgRT e,
MDGL 388l (HM=KtAE) ARMALER, BTUFHAHHE, —REIRNEY,
arsE KA R H T IS RE . H R, TR AR/ B e XA H = Bt ARG B A A
LB RS 85 19 R oK R s, B, MDGL 5 Hh=mtBsis s E/EH,
Al LA SR R R K AR o

BLRRDRRE— R m =B, EEREOELTEE, BRELYH
E#FERE, BREHEAMAMIRE, LR bR YRS AT 5000U/g, T
% “1.2.8" WEELEUSMENIGRABRKISHRE. ME S PR, ERLE
B liRE N BGE IR 37T C TR, 4 pH 0 7. 5 MRA A NIERERE,
1B 4 % LR DT R TV I IR RS T 93.5% , ORI ES T/KMRAER, Wims LR f FRt i
BiE pH [EH B 2R B iRE th fE R A — MR, B8 &R 7.5, HHEXT&£H
THREBETFAHRER, SPIRFHKREE,

g

t=37T

6 7 8

pH

Es fEARK pH T EAREDIREIN KRR W
—— BEEARENERE, - ARIURER
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S VPR SER AR AER / 1 mol
o]
(=]

(=

9

wn

3 i
BN ARG RARERAETFRLRRE. AT EN—MABRRERK. 5

© RERZERMENRRITPTIEKEHRIEE http://journals, im. ac. cn



2006 £F 33 (1) mEWEEM $ 23

KEATHAL, BEERSEEEY, BRTRAARE KN, 5 THE, BERIEY
REBRGAYNSESN, XAFEAREYREIBOENESATERMT, B, &
BHSEITESEIE, FEANTERERMRE. BFSENRARE, BHEE
REEBRREEERSNEE MBI R AT, AERRRAEOMEN, WARAT
fk /i DEL A
Hohg-—MASENTES (MDCL) RAARZEMRMIMARA KR, € RERMA

FH o ABEIH 0 ZBEAE, X H i =BEREARAEEH . Yamaguchi %™ AR

MEMARE AR LR A R BR H hBE, NS TR SRV P ERK, HEN
FALENAFE] 97.3% , AR HHEARIERERN 4% (EEAHE) . EMTHR
5 MDGL B9 mdIA 3% H 3 A RS &K pPICOK o1, F{LEfmEE CS115, RIKFPE
SDS- PAGE 4441, K/ NEXRRBHE—N. ZEZYERE 40°C, pl7.5 REERE,
WE 325U/mL, BB A=Y A CHER H s, MBEK@EErE, SHm =M
B —RE AN, BSHNIESH N ZMERAKMERE, f£37C, pHT. 5 i, MM
FIfE R ERES, ERAEHRE L H G - MEAE B E AR T 93.5 %,

& F XMW
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