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Abstract: A”-fatty acid desaturase genes ( 912D) from Mortierella alpina and Movtierella isabelling were subcloned
into expression vector pET21a 1o generate recombinant plasmid pMACLI2 and pMICL12, which were suthsequently trans-
formed into Escherichia coli strain BLI21 (DE3)} by CaCl, method for expression. The resultant transformants Escherichia
coli pMACL12 and pMICLI2 were cultivated and induced by IPTG. The induced cells were further used to isalate mem-
brane protein to forn a teartion system in vitro in the presence of oleic acid as substrate. Tota falty acids was extracted
from the system and esterified. The resultant fatty acid methyl esters (FAME) were analysed by gas chromatography
{GC) . A novel peak corresponding to lincleic acid methyl ester standards was detected with the same retention time,
which was ahsent in the cell transformed with empty vector. The percentage of this new fatty acid to total fatty acids was
17.87% and 17.60% respectively for the transformants Escherichia coli pMACLI2 and pMICLIZ. The results demon-
strated that the transgenic products exhibited A' fatty-acid desaturase activity under appropriate temperature and media
conditions in vitro. It is the first report about the expression of M. isabellina D'12D gene in Escherichia coli in the word.
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B2l AN T E— DI R e, AR SR EAEP AR, HE
WY E A -IEERN ERE R THRARH R, HEREERRER EED AR ®RE
TR A" > . MBS P 2RISR S B B —Fr A T LB R A2 0
XBRAE, BIEPEAMAENRPNSEREMEAEEXNETRE, S UEARY
RIS SR LI EE R AR P ASUEAMER TRE TR ERNWER S FESNBER TN T
R, W5 AR RERT MR SR R AR A A Y R E R AR S &M
WA R RA T EE, R ARSI ERE—EESEA, Bt
S AT AR B AR TS

EEEY, AFAUEHRER (Monirella) EAMNLCHESABEESSBETH
FBRVTRIEES, B AETRRE B R 3 % A 78 P9 5 90 _E 9 S0 J I e S g i L A ek
BHEESREAERAS ., ALET RT-PCR WA ENSILERE ( Montierella alping )
ATCC16266 FIBE W i E  ( Mortierella isabellina) M622 1 7iRE A IS S8R A
{D12D) (GenBank Accession Number: AF417244 #) AF417245 ), #HE¥ A X BFFH# BL21
(DE3), BB OEAERSE A" BB ENEERD, FAER RN RIEE
THFXREE, AEIARE A B SRR T RFHERE

1 MRE5AX

1.1 #¥

1.1.1 WS : XHFTHE DHS«, FZHE,; SERARREATLERE A" 5
B 5 S M2 DR 6 B BE pTMACLIZ B pTMICLIZ, AF W, KB BL21 (DE3) &
FIAERK pET21a, 91 Novegon 247,

1.1.2 $EgRdt: KIBF#EN LB R B W URR{7], MO SE3RE 0 XHk(8],

1.1.3 8. PUR R0 FrRifBRsI AR EoR T . Xho | MEHE4WATHE,
T4 DNA 38 . EFXFEE (%K 50 mg/ml., FHAWKE 60pg/ml), WEEEEY
THRAR, ZMEOMIK., KEEEQEER. EGTA. PTG, PCR A] Taq 8§, dNTP &
BB AR A &, WEH ¥ Sangon AF], THEE. WilBARHE R 1S Signa 227,

1.2 A&

1.2.1 ZZBEMMHE. BHRESHSLERENEREREN DI2D EHPHER
pTMACLI2 i pTMICLI2 IR B BAK pET21a 7+ 51 EcoR T F1 Xho T RREEYT, Bk, HE#H
FEAE KB E DHSe. KB HE DHS BREZMMMH & 58, Sikmgmig,
BRSNS EERERITET #1T, BRI B4 0 pMACLI2 1 pMICLIZ,
1.2.2 KHHrH BL2la B2 MMM H L SHL. BZSMERNRESEARNNHE
k. AR PR TR B 0% R 1 3 U T AT

1.2.3 HAQMENESTRE: KRUHETERAED S MO BT 37 CHERER, R
BLA 1R B MO R EY KR, X 0D, 3R 0.575, MAZKEKE 0.4 mol/L
PIGiEF 4 h, BOWEEK. FE-710CHRASH.

1.2.4 BEONERMHE: SHENEERESETRL, BT 30 ol ErhE A (54
10 mol/L. MgCl, . 50 mol/L MOPS-NaOH. 1 mol/L EDTA., 10pg/mL DNase) i, 450Hz 3575
¥4 s —EF, 40 DR BREEEK, 5,000 g B0 10min, W R B A R4
Raskdk, B EWH, 4C 150,000 g .00 30 min, YEHEMEET 2000l B0 A,

1.2.5 SDS-PAGE Kaifll: 10% BRIGRIRE R R, B SHR1E R250 e B,
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1.2.6 BEMEHAIKIINE: B¥ET Buffer A BIEE A PIRZWEEE 150 mol/L I A
o MAEYMMETE 25 CARBIBIKIESE 30 min, SLEPLLEDT: B®E. K (ABLH 2:
1: 2) #i8. PL 5% HCVPEEHiTH AL, 85CAEH 2.5 h, MATFCHERE.

1.2.7 JRBFBSHAES . RAXRIN T EHTT, BN S cC7A, T
DEGS0.32 mm x30 m, ¥ tk: 30: 1, . 180C, BMWK: 50 ml/min, SILEHE
250°C, HWMEE: SKBE FLEMEE.

2 &R

2.1 Jis kot
WUREIFRAFH B RN 1.2 kb, SBUNEIHAT, LK pET21a FFEH EcoR 1
B Xho 1 WUMEY), |MMUR S, HALAMGITH DHSe, EAFAMENAE 1.

1.2kb 1.2kb—o

B2 EHFK pMACLI2 BB EE 3 E4 R pMICLI2 MBS
1 ADNA/Hindlll marker, 2 pMacL12/EcoRl + Xhol, 1 ADNA/Hindill marker, 2 pMacLl2/ EcoRI + Xhol,
3 pMACLI2Z/Xhol, 4 pET21a/EcoRl + Xhol, 5 3 pMACLIZ/ Xhol, 4 pET21a/EeoRI + Xhol, 5
DI2D PCR %1, 6 pMACLI2 D12D PCR 747, 6 pMACLI2
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2.2 PEtEE BRI %

M Amp B LB AR _EBEVLBKEUEE 4L, ANEBREUER, £8UM PCREE),
PP PE: 5ERE pMACLI2 F1 pMICLI2, WP 2 FIE 3 ATLAE H, Ptk pMACLI2 #I
pMICL12 ZE B YI S #0747 AR IERNW . £5 DNA s FEiriCA b B,
—%5HANNBEERE D12D F K, F—%#5WEMUK pER21a {EF K, k#H
pMACLI12 il pMICL12 ¥ 5 IE SR B4 FvhL
2.3 D12D BAHEXBHEDPHRE

fEE AR KBTS BL21, FH7E MO B PSR IE LU IPTG B &RiE, AA
MERLOKBEFRNMAMEES, 17 SDS-PAGE 2+#7. Wil 4 frn, WTLAEEMNE
$, K/ANH 43 KD R, EHFR pMACLI2 Hl pMICL12 $4LAY BL21 4100 8. R E
B ERA/ME R, Hoh pMACLIZ #4b8) BL21 FEAFEARSEHAEKEES
1.09%, HHEEA3.01%, T pMICL12 4L BL21 HFREE4FH 1.18%F 4.03%,
MEFE PRREREREN D20 ZERXRZERSTRLEAEN. FRFANS
EHEK AR A4S FREME, XFARESTEN A" IR ERE, mE
MAER—E, EMEMARMGERL, BEERECERBREERRY PAFLE,

t 2 3 4 5 6 7 8

BiES

21.5 — S

4 R XBTEREN SDS-PAGE
1 pMACLIZ ¥4k BL21 I B & H, 2 pMACLI2 $ 4t
BL2I AEERLEMTELEES, 3 pMACLIZ ¥4k
BL2I IIREEH, 4 Bl2I IMEEA, 5 4 TFRITC,
6 pMICLI2 $%4k BI21 MR TKET, 7 pMACLI2 #4E BL21
HRERECEMTEESER, 8 pMACLI2 ¥4k BL2I
MEEER

2.4 AC-BERARRAN SRR TS TERO GRS N

T KB BL21 A EFAEMBR, FFUE PICERERBRMBEAPNA
Ky, BdiEpmOSHEEH (60) 48, IMRERSS5N: E4H AR pMACLI2
ALK KB FER BL21. pMICL12 ¥/LB0 KB BI21. 8K pET21a #LBI KT
B2l IR EMMR P RERES (BS), EdEAUEL, SAERARN
pMACLI12 #1 pMICL12 B9 KI5 AT B A R 2R 1 7E (R Sh 3 ik 2 b i B A0 T AR BB MR AR A
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BRI —BAOsRIE, RUHAEREEYEND T AR SMAEE, 28
SMINRSME PR 17.87% 70 17.60% B AL Ak T L M, 25 8dk pET21a S4L 50 K IHAF B
BL21 FTGESRTIM 53 M—3, BAFMWEHRET £ (BRKH). XEERBH—5
W T D12D EEMERETY ARG SRS ECERE L, B—F N T A
FEARSPER B h A TE

2363 62 124
B413 82380

detector response
detector response

10.057 17,804

10.080 §7.878

=y
|

] [ F
¢ /min t /min

10177 1. 444

detector response

; 8.307 100000

detector response

] J

1] 0 20 & 0] 20
! /min t /min

H s KBFHEBEE S INE R E P I RER RS & B S @ 184
I pMACLI2 ¥4k BI2I MMM BES R EEMISHREAA, 2 pMICLIZ $54k BL21 415
MEELRNEMITERRARE, 3 A, 4 HEk

3 g

3.1 REAKERIREF

- SMERBTEANGEPNEE. SREAZEREENER, GE8K, F8F
W4T mRNA MREtE . B FE S5EFF MRS,

—MHRKBHERLIRER KB EERE A EB OO ER, —Bi%H

HEEMBAHERIENEEE, B BNTHRMRR, %A E.coli BI21 (ADE3) f£3
fEEE, HEAZIEET lacUVs FHIA9 T7 RNA BARER, BB HEPMA PIC
FiRshFk. pET RERGRE E.coi WRBEMEZNEEAN - RIFES, BI
BHNTRES pET |, ZEE I7 BEFNR IS8, RahB EMEReN T7
RNA REMES, W, SHORENENERLEEIPAHEHAETEMSRER
RAEN, RAMEERETUREL TS AL KBRS E RN EES,
BT LLE S R A SR, NIRE PTGHRE ., B, pHEMBEEL LY ERM
Fik,
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3.2 BRIZEAfHEE

FEE A pET21a A RBHREK, \DE3 WHEKERALN KB E E.coli BI21
(DE3) AfETH, ¥HEEREE T7 S F P iE, RN EAF SRS EEEH
BH D120 EAH, PTCHIAT T, #EHBEG,. £ SDS-PAGE &M, EEMNH
REASFRIN 43D, BAFRR pMACLI2 fl pMICL1I2 HM KT P ER LR
RIEEEAR 3.01%M4.03%, HEKEBEN 1.09% M 1.18%., O TIRHRBRESN
AOFERER, KA S ERM, A EATBEECHABEEARS (B 4), &
sh, TEHSREINRAT LA, EAEEASRLE, HEHHIEETER H TR Ak
SEREEFRMBERET D120 RBNEXANRIREEABIMYLEBAEYRTS
HEH.

3.3 EEaw

HIRLREER TSN LS, RIFEMEANIIE. R4, BIUERESM
FAMME D120 ERAERGHEPHRGEE, HPBINEREW pD12D BRAEX
AT LS TR R SR SIS 17.87%, MEEHEAENS 17.60%,
WEME. EEHER L, BRTENEARALEAFHNE S HHERE, AEM
HOP, BAHMAE D120 BEMEAXRAEN TS UREE T ILSRE D120 £EK
(4.03%M13.01%), Ak, EXRIREERES, BUBLESE TS ILEMAE DI2D
EAFYES THREHME D12D HE~Y),

ESMRRR RIS R R E R, B AR S ERE X -, 0%
ER, #ERAMNBEANSE, Mo UHEEARKALEAOMN EMEOEENR
W, EFIR, BOBHTH THIERREREBEEMER T8 8, RinE Oy
W, PTLLERGERERME R BGE KRR, HE, ABRIRTRIEHNABEEED
SRS IR IS K AN E AR R R RO E k. ERBEEPR AW, B
HHEAFRE FMRFG AR SIS EERALR, TRTHRE 4L
HEETER, MACT EEREK S E{TRE A BRI S BN IEE.

Flet Sk F A TE R AR, —EBITHE LB TS & M Ne TR S R 00 %
RO SSETHEIHAET , FEPTHEN., & TERMOELEERSNEETFHE
FEXT A” BRI IR SR TETE RO T Y, TUK R BISHENEE ., A XX RS E
LASS B AR b — RS
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