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Abstract: The transgenic Saccharomyees cerevisiae YRADG comaining Rhizopus armfiizus 25 -fanty acid desaurase gene was
induced by 2% galactose, supplemented with 0. Snnol/L e-linolenic acid as substrate. GC analysis of the tofal fatty acids
showed a novel peak corresponding to the standard of octadecatetraencic acid methyl ester was detected, which was further
demonstrated by GC-MS analvsis. With the same method, ¥-linolenic acid and octadecateraenoic acid were detexted in the
total fattv acids of the veast afier supplementing linoleic acid and o-linolenic acid at the same time. The content of octade-
catetraenoic acid was 3.81 times higher than that of ¥-linolenic acid . The results indicated that Rhizsopus arrhizus 28 -faiy
acid desaurase in the transgenic veasl catalvzed the conversion of o-linolenic acid to octadecatetraencic acid with n-3 sub-
strate preference. Similar results were obtained using the veast YRADO-1 transformed by the same gene with modification of
the sequences flanking ALG codon, and the content of y-linolenic acid and octadecatetraencic acid wis increass accond-
ingly.
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7%, HmMEZ AR LIR30 n-6 71 n-3 A, B0 8 iMEE (lindeic ac-
id, LA, C18:2 2A%7 1n6) Fl o LHEME (a-linolenic acid, ALA, C18:3A%25 pn.3) &
n-6 M o3 mEPHESHREBRERENELET — AAIRSNEKE— SR IE
A Q4% ®E  (arachidonic acid, AA, C20:4405%"Y n6), —+HERTAIHEE ( eicosapentanoic ac-
id, EPA, C20:54°%18 0 h3) HREZAMAMIEH B (long-chain polyunsaturated fatty
acids, LC-PUFAs)"" . y-TEHKEE (y-linolenic acid, GLA, C18:34%"2 n6) REAMHAE
BB I n-6 R EFME RS, B A-TEDTRRAR Sk LA B fbiisk, 1M
n3REFE — R+ A\ B MU B ( Octadecatetraencic acid, OTA, CI18: 4
LSS 0 3) R EE NS ALA Bk, R E AR R AR R E A
MBgiM B S W EPA HKE Z AU MERAERENCHEE, ANBE YD
B PTREESEAH AR AR, FARSARAE S BEMIEIREEBER
B, BEMBINEY. BEW ., SEMSSHYTEERIE 2R, aRAEY
PRDIRE TR, NP AR LAEAKY S X GLA. BT RIEH
AR B RE IR SR RE R AT R LA AT ALA E BRI A M E NMEMIENE, mMEZHRESH
A AR IR . A SO/ BRIETBR /R A BRI B S A n-3 1 n-6 3512
th i AR BRI R R IT

1 #R5F=%
1.1 ##

11,1 Fitk: BEAFBRRHDREE A -H50HR 5 SR A H f pYES2.0 LT ER
pYRADG, FHHH ILEELTRIBBERE ( Saccharomyces cerevisiae) & FE MY INVScl rig Y T #2
Btk YRADG; [A]BYTEA15 B Kozak 217+ B E B E M MF BB ESRFH FOEDF
5l CCACCAUGGCU, B4R A°-HE 18R i o A At B2 05 5 05 - Jo1 i e 0 A 1 48 25
CCACCAUGGGU, Htfrfd 5Bt S pYES2.0 # 8 A4 K pYRADG-1 H (LB 40 fy
S0 THEN YRADG-1, MSh, LAZS#E pYES2.0 # L RIBR BEAHAR YCK 1R 3 BE
1.1.2 i F0ES . SRR NP4O, TilIAR . o TP WRERF v-30 BRER A0 1 /\ B PO 45 AR
HESPRAE 30 Sigma 22 B =5 WRAFEE . CEILBW A Ll = SMEAE (6o)
FIS R (GC-MS) A i Rg{ 8853 528 57 GC-7A #1 HP GI800A GCD SYSTEM,
1.1.3 EFE. BB ERRAER SC-Una B3R vitrogen A BIEREFMHEFT, 1%
FRIEMAE R ER CHERS, 6)ACH .
1.2 HEEAMGHNFEERIE

FEOCHR (5, 6] MR FE, BB SC-Un (ERWERE) SREFEFR LEKN
R YRAD6, YRADG-1 #1 YCK, A 51#EM T 5 mL SC-Ura #EFEMR KGR Ep
(& 2%MBITBE AR, 8CHRANHR; LLSerEMEMAESH 1% NP40. 2%
FMFHEE 100 mL SC-Ura 5355, B —HFMASMNEIRY o WFREE, 75— 8 IR
AR o WRRES, fF HAIERE AT 0.5 mmol/L, 28°CHELEREH; SEREAAMMMS
BE 0D =0.2~030MA 2% FEEFHEF, HFH A 20CHF 72 h, /52,500 r/min 1L
EEE, HEE KRR 3K, SOCHT, B,
1.3 AfRBEEHESH

AR TRR AT B L A UM g o B sk Sosk (5, o] #tfr. e/ miEm A
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(GC-MS) AT ERAAHEEHEN HP-S (30 mx0.25 mm x 0.25 mm), B . B4 He,
R 70°C 2 min, RJ5 70C ~ 250C (10C/mm) BFEFE, SILEF 230C, BEFR
R 250°C, HTHER 70eV,

2 #R

2.1 DRVE A-EHRBESEEL o TRER R +/\ B0 5 &

3 P R RR A AR B AM IR IR o KRR, & RFLHEES, 20CHFFE 72 h
Ja, #iyERER . LA ARG R RE P R HE A R (B 1AL 1B A 1C),
GIRANE 1 B, 1E YRADG Tl YRADG-1 F5HE I RE £F B9 505 107 AR P &8 o BRAR B9 B 1) 24
10.13 min M4FERIE (BEOFTLF7A), HAERES /B IR P REbr i & 19— 3
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Bl 1 RN BRI R A RS AR A SR b
A, D HIK pYES2.0 ¥ 1L 80 Saccharomyces cerevisiae, B. E pYRADS $5{L () Saccharomyces cerevisige, C. F
pYRADG-1 $5 L1 Saccharomycss cerevisiae, A. B, C &M o WEREE, D. E. F. BHE kA A o HERE

F1 FnFREMEREERSARMNEDTESE

R PR G &R

REL) Cl6:0 Cle:1 Cl18:0 CI8:1 Cig:2 GLA ALA OTA

YCK 23.73 7.83 9.89 6.74 ND ND 51.89 0
Till#  YRADG 24.15 11.57 9.21 7.33 ND ND 39.45 7.13

RADG-1 23.72 9.32 10.65 8.26 ND ND 36.77 10.23
I YCK 21.19 5.63 7.63 4.45 25.36 0 35.52 0
M- YRADG 18.97 8.39 7.84 7.55 20,94 1.45 28.03 5.53
o3 YRADG-1 16.83 4.92 8.43 6.76 23.61 2.15 28.57 8.48
* ND ¥ %5 KW
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(HERH ), MTEss SR B YOK i BB A9 (8 14), Hf, YRADG
F AR R & 8 5 MIENTBRA 7.13%, T YRADG-1 i 10.23% (F£1). £
HRBDRESE AR EEER N R Y ERBE R a4 03 REFH ALA
eAbi OTA, MHATEHIFRGFEN FRAFIABREEABEET OTANSEEH.
2.2 DIRRE AN SRS SR n-3 1 n-6 REPERBEWHRT

FH LRHREIR F g, MBI LA 1 ALAfEAIRY), B8 EEAIRIME 6C
#r (B D, F, F). REH, 7rHLGHEPEA R GLA M OTA (F ¥ a4 5]
#7782 min 110,15 min, BEFKHR), YRAD6 F YRADG-1 HF4: fi1¥) GLA # OTA
SR SN SRETIRE S BAY 1.45% F12.15% . 5.53% M 8.48% (¥ 1), MES=H
SRR YCK PRAKRND] GLA FTOTA, WEEXE, YRADG-1 PHA K CLA
1 OTA #REL YRAD6 HiF 8, HEUEDHRIBE A-BHBRABEREEREEN T
R R R A RS EERA AT R, K5, YRADOF OTAMGLA A
AEE N 3.81, 1T YRADG-1 FAF4 AL OTA Al GLA A& & LA 3.94, EH/LIBIRE
A8 JRITRE R SUEEXT n-3 BB EIRY ALA AIREMREF.
2.3 GC-MS T4 47

AT HE— AR BB N GLA il OTA HEE, 48 YRADG il YRADe-1 ¥ 5 H
BECHA AR BT BE L2 B 4T GC-MS JETE 44T, ARSI T NIST/EPA/NIH #03E FE 1) it B L&
R, HRD TSR GLA 1 OTA B, m/z =292 fl m/z = 290 4 &= GLA fl
OTA WAEsM 2 2 (B 2), SedEioriR], UaBR A A s 90 -0 BRRE 51 /A Bk

V058
Peak 4 _at Retention Time 19.32
[Abundance Scan 1773 (19324 mn7 Z2Q2-D {-)
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Ho2 HERBRTEIEITR GC-MS 41
A y-PBREET AR, B+ ABEBIRARTEE
3 g

AREFEH, n-3 EAEFRI RS Sigli A, BEROAEKRE, A8 TARASIR

© PERFRMENMARMATIKESHRIEL http://journals. im. ac. cn



2004 4F 31 (6) (S ol R T - 61 -

oI V-, WA B RE B, S N ARSESE, o/ e R A R RN B 10 I
FERHINGE, TH n-6 8 -3 EAMANSHBTC R b 00435 B 0 e
EHZ B ANTHER . A -BEPTRRM S BRI no Fl n3 BEPRYS HES
AMaHRRR . BIERCRIE, CHRIAKESHA IR S AMRBRA B3 06 Fl n-
3RBEPRYREAERLT, HR2EE ( Ceratodon purpureus) AC-JEHTRRIE EBEX n-6 &
BHIRY) LA HAREAmE" , MY ( Prinula vialii) AS°-J2IR AR R 03
BRI ALAY . OREF T T BB E (Pyhium irregulare) O°-JE IR GBI
BERMFEEES B BN OTA 4, HERA KWLM 03 BB M ALA fENIEW SR
OTA FUEYI R EFRIZERIBTZEIRIE

TERTHI LR, AT 83— 87 v-ERRRR M 22 R EE— 0 R % NK030037,
FAF TR MR- ISR SRR, hetEatr g R, FE5ms
BRI, ZEFESET P WimmRAE L v-EMRE (BRNEER). B
 Kozak FPFIH A, AT DEARTE A°-N5 7 M SR R 04 9550 7 F 5 B 5048 AH

B MR T R IR, UEMT X R U] B ABER & CLA MRAKE (BRI E

F)o EARKSD, HATAALEERES, 7N ALA A EY, 2L ERER
OTA, UEBH/CHURE A Je R Ml SRS R B A R ES =Pt 03 B2 TR ALA W HAG B
fEohae, W AFEHFRYIRERRER T, Bk OTA WEH CLA HEE ., RiEN
hD LA F1TALA fEREY), BRERDERE L NN BRK EEAT 03 JXY ALA BRME
BbSr . M EREESFRLFIE TR RS R AR, Taei stk
EREELEH GLA #1 OTA HFEAKFE.

SNERERAERT EEYPHEE SRREAR N EHE . 2RSS M,
MAHENBERATRAZEI RGN ERAEEEYMRA T EBH ZRA" . AR
B PR EE R E SRR Y INVSel M52 4RH, BRIEREFEN B A A BEIime i 4 8,
BHAARAH BRI, AR v TR+ AR IR, 5 EE A
MEFEEER AT ENSFEE T, B, HHaen TREHRFLISHMEES
BEHITNEE A, FPIas eI, APPR— HE MO -FEHRE I S BETE n3 PUFAs £ 910
AP E IR AIHESR, Rt R /O HARE A S iR S B R 1T n-3 PUFAs i
R TR bR R 8 37 3R
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