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REWAE M A -EHRESHER
FEREEBEGRRRIE"

AOf 29E HER K W ORRET

(EFAFHEER XB 300071

M E.NAPREANSEHRABAE X BIREESEHGESRN pTMICLS £ ,3
B8 1.38kb (0 B i 4 B, I 0 R 3 KB A O R R U IRE R Y AR R R UK pYES2.0. FE KM AT
B RARIaA BEENEARN pYMIDe, FIRSME F EH LI BRERSNREREK
INVScl 41,4 SC-Ura & RRAE SR KD , 6 B B BHE TR bk YMIDG, 764 18 R BY 97 28 JUIB R
T NASMERY W MAR, 2RSS, WRE K. Bl CC-MS BB LREMIHE
TR BT AT BREERP - EREN TR GBS EIRIEE 8.60%,

XMW BEENE, RERS, - LFRR, A" BITRKEEER, &KX

FHSEE Q36 TRARIRE A RS :0001-6209 (2001) 04-0397-05

PR E R (Mortierella ) B —BAT LI £ BB IMAIEHBRWRSFEE 8 BNAT
y-TF BRBE 09 & B =1 . v-TE BERR (y-linolenic acid, GLAME R AR BT ABABNR,
HMEEFE LD - HFOEE R EE T FREARNAY . YHUMRTFARSES
RPN TR — RS HERFLBAEA T CLA, EEEP, RAAANEHBREALRS
R B By 8 B S R FRTE PO R B R, R NS B R R AU g™ . A°- IR
135 42,5 ( A®-fatty acid desaturase, D6D) f& ¥ I 7t B (linoleic acid, LA, 18:2A™ " Y ISE A i 8RR
FHEEE LR v D REBR (18:3A°°7) R E T C #E KB A E Mt — 2T AL W
B RIFIBEREME SHBEEIEREY RS, R, A BHRIREBE v ERBRLESH
B e, BAEATERREM LT ERNPFHFHTX T AR LE, 1993 F5
e 2 M) Reddy A, I\ F= 4 y- 0 K BR Y 5L 40 i 05 40 B ( Synechocystis sp. PCC6803) 41 B
WoAS-TER R B RS, A D — R A PR v-T KRR 1 35 41 B8 ( Anabaena sp. ) R &=
M y-TFRRBE' . 1997 4F Sayanova %5 A 3R 1 M ¥ S5 48 397 B 35 & ( Borago officinalis ) P & T
AR I AJBE P IRIGFRILY . 1999 4 Huang Y SHEARE T ARILHERE
hEREZERHFERBERGPERY ., AXUEAARZALERELETH, FRH—K
B GLA 93 % W HLE ( Mortieralla isabellina) My,™™ JA0 K, ¥ R H B M EEL RT-PCR
TR TIH AC-BERT AR S AL R, B AR BB R BA Y INVSel WAk F, 18 37 CLA W
BITEH. XRERLIMEEEME M,/ DeD HFEEMMES PEBHEHTMRE.
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1 #Hfey ik

1.1 ##
L.1.1 WHRSHEM . KEBFTFHE DHSo, 3 5 B 5 ( Mortierella isabeliina) M, , B F A% H
BB ZERTT. BB pTMICLS, &, PR ¥ BF ( Saccharomyces cerevisiae ) 5 35§t Bl 7Y
INVScl KRR iEF A& pYES2.0 ) B Invitrogen 22 7],
1.1.2 BERERELH M LB 533, ROk [9], R REN PDA 15 5E, B
BR8], B8 E SR BREE HIH% Invitrogen 45 FIHRMEFMAT , B R M F L HCB 101,
1.1.3 B AEREAFEN: TRITANKREIEAN B EoRl, Xhol, R X EF B E (4
B SOmg/mL, 8 AR EE 60pg/mL) , Wy B R4 9 TR, PCR H Taq B . dANTP & T i
M4 b ¥ Sangon 22 W] ™ &, NP-40 W [ Sigma 4% 7] .
1.2 A&
1.2.1 DD HAKY . UAEWESHEEWREN D6D £ H 0 8 pTMCLS
A5, AR 4B Dnasis AT ZEE F I W RSB AF 3R R £ 30 B8 07 B0 IL B, i% 3 0 F 3
B, L#EBIA EcoRLALE, TSI A Xhol fii .,

g4 P1:5'-TAGGCTGAATTCATGGCTGCTGCTCCCAGTGTGAGGACG-3

514 P2:5'-AACTGCCTCCAGTTACTGCGCCTTACCCATCTTGGAGGC-3!

¥ L ¥ Sangon A A A M. PIHEHEN . MCTH 2 min /5, L 94T 1 min, 55C
1 min,72°C 2 min 54,30 M E¥F G, 729C 10 min, _
1.2.2 RBHFHBZSHRNH S 5B PCR =YW si, S8k EE ik, B4 T
MBIEE, KBHERESHARMN &S5 LED FREEREERY L #1175,
1.2.3 BREHERZSMM AR & 5HA 11 B # T,
124 BB IBEENES L RS RSP BRABDEEE INVScl F, 8 4%
BRAENEFMEDSHEEHMAEN D6D HH W EER TR YMIDS, 75 5t /b R 4 I i
SCHERELE8CHERIR, USHHEMHBEINAZTH 1% NP-40,4% R FH A9 SC-Ura 15
FREEP, MASEIRYE MR, W AS 0.5 mmol/L, 28CHLENR T, SR 4IM
BB 5 < 10° 40HE/mL B, I0A 2% 2L FLB B 5 ,20C I8 76 72 h, e B 18 1A
1.2.5 BEHRHEREFOHLNGES BEEELEBE FRKERZR,S0CHT., T
ja, A 5% i) KOH-CH, OH ¥ ¥ , 70°C ) /¥ 3h, FF A 14% BF,-CH,OH,70C J% J¥ 1.5h, &
SIS RTER B, FE L4 R OB AR, A FEBOE, MAEBEK NS0, T8
RBOE, 8 E 1h, 288 Na, SO, HASK T, ALBFECERIE,&H.
1.2.6 HEARAFRETYHESHWE: L Sigma 2G4 FI GLA FES MRS, COE
RTER RS RS . X3S 09 GC-T7A, B T : DEGS 0.25 mm x 25 m, 4}k
P:100: 1,4 : 180°C, B X : S0mL/min, S 46 2 B 250°C , Ko 0 28 . &, KM i TR oy 28

2 HZRATH

2.1 REBENHMR
PCR #"#% i) B M K/NH 1.38 kb, 5 T B9 404, 38R % pYES2.0 & PCR = #14)
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FIF] EcoRI K Xhol SUEEY], BL ¥E M FINLE 48 , # L KB 4T 8 DHS«.
2.2 PHMEREAIRE

M LB # Amp P4 _E BEPLEBLFL 1L
FOEBRBRER, S8 K PCR £,
%%t B [H ¥ 5 B pYMID6., i EeoRI.
Xhol W BE ] pYES2.0 & pYMID6, 45 5
WME 1, pYMID6/EcoRl/ Xhol & 5.9kb
K 1.38kb ) %7, pYES2.0 § 5.9kb —
#W, HHPERT LM
2.3 DDEEREMESRBRNRE

L pYMID6 HARMMEABMERE 5| gupn pYMID6 Fl#% 44 pYES2.0 B 14 5

BREG A INVSel , 7F SC-Ura 3572 5 F Pk ik (B 3R B o K
BEFERPMAEN DD EFHWEEA Fig.1 Agarose gel clectrophoresis of pYMID6 and
B T % #% YMID6, YMIDG6 ) g B R pYFS2.0 digested with restriction enzymes

BERABEALE, 2 GC-MS 47, ﬁﬂ 2 Bf 1.DNA size marker A DNA/Bst [[ ;2. PCR product of D6D ¢DNA;

- 3.DNA marker DL2000 , 1000bp, 7: R +250bp, 1 i
T, BATIM T AR S 80052, 4 51 (200t {0y Tk, kg 20, 10 )
4. pYMID6/ EcoRY/ Xhol;5. pYES2.0/ Eco Rl Xho!;

B:GLA FEEARMEMR (B 2-a), ZHH 6. pYMIDS/ EcoRI Xhol

INVScl (& 2-b) , BE & T YMID6 H

ST e 4 TE 1 B8 (LA) (& 2-¢) , Rmigs S 4% 2% (GAL) (B 2-d) , [5] 6 jin JiE 45 0 3 B8 i i%
SYEABERN SR pYES2.0 BB (B 2-¢), YMID6(H 2-1), 2X HLEHR, RERE
THREFRERS KD ERRAFESYLIE, BE HEE J 13.793min #9455 ig
(B 2-f R H—FFR), SR M5 GLA B9 86T H] 13.747min X R, LB R HRED
D6D EEEBRER P IRE KA, YMID6 8 CLA ZEX B A H SIS BRI 8.69% .

FIT 345 ) 3% 1 B R R ) INVScl &S B A=A Ty BR & GLA(H 2-b) , ik, A A
SNEEY. B TEARRBI TR GALL B AMA B W LA A EES DD Fik.
Bl EE TREAK YMID6 TENE F# S GAL(EA 2-¢) , NE/EEY LAK 2-4), BF
D6D E K M2 B IE YES2.0 FIBERL T (B 2-e), SARdES M, BB A GLA XA B9 45 Bk
i, REEMASMNEEY LA, FIRHESY GALFENHILT , DD 2 A R 3R %
(B 2-1),

— R EFAENRAAMZARENEZXINGREAEEEE. REBSNSTE
VEHRAMEBRERE, BEERCLEFTHE AR ARG EERENERRLAE
PR AR TemRowEh. B, BEBEVER IBRNELRRABIEE
REEAYEETWMAREMA™ , RBPRD, EBER L GLA HBRTE BT 5k
F&RI INVSel R32 K, 88 GALI B3 F IR AR & pYES2.0, pYES2.0 & —F B E
RFR, R —-FHFERER, EEABTEABSRTHRBESEE. EHEES GALL 3
BF.FEABENES B EEHEE. ARETFENREE., BEH N URA3 REE
A ura3 RAEARMBEE, IENMERIC. EXBTE T HEFTREEIB R
o BERD , HHEAFEE MFBENRIEFRENBE . &2 EW 42 HEE
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Fig.? GLC chromatograms of fatty acid methyl esters obtained from the control strain and YMIDG
(a) .GLA standard; (b)_ INVScl host straing {c) . YMID6/GLA; (d).YMID6/LA;
{&} .INVScl/YES2.0; (£} . YMID6/LA/GAL.

X DeD EEMRIEA - THHEEFAH, ZRGTES LEFT GLA & 2RME RN
F(RMEANH), B, AWM TEETRE., ANTEREMNERET N FEOE T
WPER NP-40, AR MM AERREPR G MM AF TESEANEED EHR. E
MRt ABRSEY ERREATEN DD BRHEAMELAENEAT ABEARRSE
BEMBE Co liE ., EA™Y GLA. HBHHEEHARE DoD ERTEMER S PHRARD,
PHEEREEARARAEY DD EEABME RS FEE, VCLAMKEATIT T TRSE
WER, B, AR FEWENRRE - ENEA,

$ £ x w
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IDENTIFICATION OF MORTIERALLA ISABELLINA M, A*-FATTY

ACID DESATURASEBY HETEROLOGOUS EXPRESSION IN
SACCHAROMYCES CEREVISIAE *

Liu i Li Mingchun Hu Guowu Zhang Li Xing Laijun
( Department of Microbiology , Nankai University , Tianjin 300071, China )

Abstract; Using plasmid pTMICL6 containing A°-fatty-acid desaturase gene from Mortieralla isabel-
lina Mg, as a template,1.38kb DNA fragment was amplified by PCR. The fragment was subcloned
into the yeast- E . coli shuttle vector pYES2.0, then an expression recombinant plamid pYMID6 con-
taining target gene was constructed. The pYMID6 was transformed into Seccharomyces cerevisiae for
expression by LiAc method. It was found to exhibit A°-fatty acid desaturase activity in the recombi-
nant S. cerevisive YMID6 in the presence of exogenous fatty acid substrate linoleic acid under intro-
duction of GAL. Expression of the A°-fatty acid desaturase gene under appropriate media and tem-
perature conditions led to the production of Y-linolenic acid reached 8.69% of the total yeast fatty
acid by GC-MS detection. It is the first report about expression of M . isabellina D6D gene in 5. cer-
evisiae .

Key words: Mortieralla isabellina , Saccharomyces cerevisiae ,Y-linolenic acid, A’ -fatty acid desatu-

rase gene, Expression
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