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22 A3 1R BT 5T s Bl K], ST 22 A 0 g 7 R (Saccharomyces cerevisiae) INVScl 2k B 7% [ 14

3 IR AR IR O B I IR U7 TR < 1) B St AT
BB AN I B . 2 H AT aks X I A R
i 22l (0 BIE S5 T A v A X I 7 TR M S g R I R
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2 AN T s R 5 oK A0 3 A AL o R A T e T A
LN e o T e A B A CI RO R FRER (PR
Ao X8 i) ) i B K AT ) T 2 AN T 107 1R 11 7
7Lk R A FE A I B T BUR AR Bl R T A 4T
TIO B B A T e BT L, X S R R
AR K (R R 27 5 SCAN N T A {8 [ It i L Bk i
¥

A5 3 B 7 i 22 DR I TR e L £ B AR D T O
X FERE Ve K P 285 o i A4 17 AN TR 4%
x5 T AR N 22 ARG 105 R 2B 5 B A P AT 5%
JR I TR I I 5 DA 1 2 o8 T L o> AT Ay o 2
V] 1 22 4R T 2 AN VR U PR 5 R 11 U 4 L 7 2 5
LAt LSRR BE XS AT 22 4R 30 w1 KRR Tl A 2 7
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1 BRI

L1 ##

1.1.1 EHMBRB: & WL E ((Mortierella
alpina) ATCC 16266 JH -3 K R 15 T 57, A S8
FEARTE K AF 1 (Escherichia coli) DH5 o A 24 3 A
Wy BE R AE T B, H A SEBG S DR A TR W B

B, 8 A 2% [ Invitrogen 23 w) o K FT B R 395 797 1
TR UKL pYEP356 (% H lacZ R 45 55 - L 3
T) ARSI = AR AF TA ¢ P& 34k pMDI19-T simple
W HRKIEREY TRHRARAF .
1.1.2 EFE O kWi (1L) BRI
(Yeast extract) 2 g, (NH,) ,SO, 3 g,KH,P0,*3H,0 2
2, MgS0,*7H,0 0. 8 g,NaCl 0. 3 g, 4 % #¥# ( Glucose)
50 g,pH 6.0;@ PDA } 353 LB #3555 YPD 15 9%
BN SC-ura 5 % KL 15 4% LI J7 BC 1 o
1.1.3  FEZ{ FIFN{L 88 : TRNzol & RNA £ 1 ik
71l RealMasterMix (SYBR Green) ¥ty H b 51 K AR 2=
R B2 7 6 RNA B () ANTP. Oligo d (T) 18
Primer<DNase I.RNA i 31 451 551 0 B 10 E 4 17 & « T4
DNA # # LA PCR in vitro cloning kit ¥ B K&
FAY T RRA WA W MMLV g % 5% i i [ 2 31
Promega v 7] ; NP<40 ) 5 3 [ Sigma 2 7] ; #% 1R /7
b HE RN B B R Ik DNA Bl 00 5 39 08 [
SRR N ] R WG R A fE 5 W B € [ Cayman
A T] HEAR Y b 3 A Ak Al 5 4 AT 4 .
iCycler iQ5 %1% 5 I 5 # 5% )6 PCR ¢ (3 [ Bio-Rad
A]) »6890N B A 35X (36 [H Agilent 24 7]) o
1.2 2 RNA REUR RE¥ KRR

W e Ll B A0 R 3 PDA R} Ry R AR |, 30°C
BT do FIJG TR 7K e By 9% 2k R i DA 3R A5 £ 1 TR
B R ZUR 1 min, H] 4 2 454 40 U8R 5
PN A RE AR e S o P 2 G o (AR S S S
S TRV B P B 2% A7 50 mL K R SR
250 mL= 1 J# , 30°C 200 r/min¥% 3£8 d (3 i W
K IR 0 e R K R D o AR
IFi) ) 38 CAER 3 R 470 508 o A W R0 G 7 IR + 1% NP—
40) b BERE A, 43 W AEL b4 h N8 5 20 A i 8 i 4R
W A& . F ] TRNzol ik 71 £ HU & RNA (423 71 Ut
PFHEAT) » FEE AN 3 66 BE VT I & RNA FE 5L (1) 0D,
{ELFN OD {8 » LA 58 J 400 2 FI IR FE s X RNA FF i ik
A7 % 1B H UK RS ) (150 'V, 10 min) , DL & 3 5 4%
. T JE RNA i () DNase I 37°C 4b 2 44 RNA 30
min DLV A6 AT B8 A7 76 (1) 3 41 DNA 75 4. o7 Bk
AT S B 53 B e (4 W 700 U W B HEAT) 5 3R A 3 — B
¢DNA.
1.3 ZAEEZ PCR

R4 A 3 S i o AT 1) e 1 s Ll A A A
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(1 A 65 17 1% Mt &L i 3% 9 /7 41 (GenBank % 5% 5
AF465283) , 7 I — BN & 1 W o ok g1 ) 0
MA-YAN-F fl MA-YAN-R, PL5§ — %% cDNA 4R
BEAT PCR 9184, LA 3¢ ¢DNA rh2 15 5 2k K1 41 DNA
TGk e W VT B a0 B HEAT SE N & PCR X
N, A& R U T 2.5 x RealMasterMix/20 x SYBR
solution 9 pL, L7514 (2 wmol/L) 1 pL, F¥s5| 4
(2 pmol/L) 1 wL, ¢cDNA ##z1 pL (-ngpg) » ddH, 0
8 wL, M 4K 120 pL. ¥ 4 fF:94°C 3 min; 94°C
20 5,58°C 20 s,68°C 30 s,40 ¥ ; ¢ 68°C 52 HL

P . PCR P18 45 W Jm » 3E N B it th 2 R )y, 42
TG 7 A R A R e AR SRR O DURE AR
0.5°C [y H BE M 58°C F+ & 95C . Horp, SE By @ &=
PCR T 514 /2 Z RT3 1) B ok 169 < v 1 4 £ 5
A 615 [ 12 it 20 Wl 4 1 5 DR (Fad6) « A 1290 15 12 it
AW AG LK (Fadl2) , o35 I B2 i & B 4w 15 3 (K]
(Fad3) ) GenBank & 3 5 4> %] & AF465281.
AF417244 F1 HQ612176 , 15 & A 55 56 7T 3842 11 7 41 ;
RN B-actin B GenBank % 3% 5 & AB490771.
FIFE I 1.

x1 AFARPEBHSY

Table 1  Primers used in this study

Names Sequences (5°—3") Usage

MA-YAN-F CTGAATGAGGGCAAGAAGG Verification of the absence of genomic DNA contamination
MA-YAN-R CCAGAAGAGACCCAAGAGC Verification of the absence of genomic DNA contamination
Real MAD6 ¥ GTCTCAGGCTGTTTGCGGTAA Real+ime PCR for Fad6

Real MAD6-R GTGGTGCTCAATCTGGTAGTT Real+ime PCR for Fad6

Real MAD12-F GCCGTTCAAGAGGAGGAC Real-time PCR for Fadl2

Real MAD12-R TCAAAGATGGGCGAGTAAGT Real-time PCR for Fadl2

Real MAW3-F TACCTATCTTCAGCACACCGA Real+ime PCR for Fad3

Real MAW3 R CTTGTAAAACACTACATCTCCCTC Real-time PCR for Fad3

Real MAACT¥ AGGCTGTCCTGTCCTTGTA Real+time PCR for B-actin gene

Real MAACTR GAGAGCGTAACCCTCGTAG Real-time PCR for B-actin gene

Cl GTACATATTGTCGTTAGAACGCGTAATACGACTCA Cassette primer for 1st LAPCR

S1-6 ATAACACTTCCACCGGGATGATCAG Specific primer for 1st LAPCR

Cc2 CGTTAGAACGCGTAATACGACTCACTATAGGGAGA Cassette primer for 2nd LA-PCR

S2-6 TGTCGATGATCATCAAGAAAGGTGC Specific primer for 2nd LA-PCR

MAD6P1130-F CGGGATCC ACGCCTTCTTGCCCTTTG (BamHI) Cloing promoter region of Fad6

MAD6P1130-R AACTGCAGACTGGGAGCAGCAGCCAT (Pstl) Cloing promoter region of Fad6

lacZ+276 TTACGATGCGCCCATCTACA Verification of S. cerevisiae clones

lacZ-R635 AACGAGACGTCACGGAAAAT Verification of S. cerevisiae clones

Restriction sites used for cloning purposes are shown by underlining and italics.

1.4 ERFEMBXFESWEEDH

PL B-actin JEKAE N N S, BAFEAR 4 AFAT,
HHEAT 3 IRE S . JH 27 AT A N e B
BT LR FE R () mRNA A R IA & Hok, ACt=H
MR Ct— S LI Ct, A ACE = FEA ACE - X
A Cto
1.5 RBERFBRAVIRENR 547
1.5.1 SRS HARE &Y 12 B BR B 44 - A0 0 B I 1) 55 1
WA B A, I BT K R A R UK AE IR B AR R I N2 mL
A HCL Jil) Z4 45 5 75k il A4 B Wb v A4 i N L 2 R4
HL70CH AL T - 1.5 hy B & B A58 R N
1.5 mL 10% &5 1% Wl v W i 24 4% 3% 1 min; 62°C 1
3 h, ¥ H G N3 mLIF & %%, B 209 % 1 min;

4°C 5000 x g B5.005 min; ¥ L3 R 200 0 H 28K
Erp B AT IS0 wWLiE Qe [l S BT UAH (4
T ASORT I 07 R TP IR 2R AT 20 A o

1.5.2 St (GC) 947 : Agilent 6890N 7 < 4
A AT LA FID 5 25 1 HPANNOWAX 5 4 - §%
(PEG) & 41 & & i A (25m x 0.53 mm x
0.20 pum) o FEil THE R P 0 A 160°C T % 210°C
(10°C /min) , Ff M\ 210°C F+ ¥ % 240°C (2°C /min) ,
IFAE 240°C fR £520 min; w5 20 5AF b 8070 HE AT N
47. 1 kPa; FID £ P &5 ) &0 =R 25 SO0 & 20 0 o8
48 mL/min 1400 mL/min; ¥ERE 1R K I 2% 35 FF
h280°C s BEFE R NS L 2 EE A 45 150 R 7 1R
P TG Ao 7 5t 1) O B BT T 560 AS (W) Jlig I R A7 5 k5 R
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FH 0 TR AR I ¥ T 525 AN T 7 R R A NS 5
1.6 SWLHMEERMEENRIEER 5 im L XiE
B4 15

SR Y 35 3 TR L B v 1L 4 0 55 1) i KT 41 DNA,
H EcoRT X 5 [K 24 kAT 78 43 B V) » N &5 K Ji5 > £
UTvE BB T) P24 B4 LA PCR in vitro cloning
kit 1 [¥) EcoRI cassette Fll Ligation solution 47 i& %
SN o DA F 90 A R, AT 48 LAPCR J W (4%
AV B REAT) o« PCR SN 45 o5 » K A1 Y 4%
BEAT VI [P, TA 5 [ 5] pMD19-T simple 44 |-
(R 700 B0 B 1EAT) > Pk I BH P v B 3% 22 b 0 SR
S ) BEAT R
1.7 REBAWHMERENRERS

HEA U 77 3R 43 1K) Fad6 K573 b3 7 41 B v
2|4) MAD6P1130-F f1 MAD6P1130-R, DL IE R 4 K
B AT PCR, 47 38 &y 1t B 055 Fad6 BE 1R (1 15 3))
TR B (1130 bp) ¥ Hodiy 4 24 pFAD6. [l BamHI
A Pstl 53 56 G4 3k pYEP356 Al pFAD6 4T XL
fitg 4], [ W 264K 5 ] T4 DNA 3% 32 g % 2, #) 4t
A JFRL pYEP356pFAD6. 4 pYEP356pFAD6 % 1k
KVt 18 DHS o s B8 2 i 125 42 Bk, F BamHI F
Pstl 34T XU V) 3 Uk 8 56 F IE 4 1Y) pYEP356-
pFAD6 ki LL K pYEP356 Jit ki 73 i) % 14 iR 05 9% £F
INVScl Tk, 75 SC-ura V- BEHLLE B > 54k
T A8 514 lacZ¥276 Fil lacZ-R635 #4714 % PCR
5k .
1.8 BaiFiEMESH

K F 38 375 5 0 TR 1 B BH PR AL 1 B AL
B 7 I 3% M AT I, R IR - BRI TR K 2
5 mLE 4K Sc-ura 15 75 %5, 30°C 1200 r/min k% 77 i
B FAP100 i &2 35 77 1 B W 42 50 mL 5 1) Sc—
ura ¥ 9% 5 1, 30°C . 200 r/min 5 35 & 0D, = 2.5
I A AN T ) i 2 A () 1.2) 5 43 5T
4 h8 h B0 Wi B WA, T B K U B G A
250 plL Z 23 (11L:Na, HPO, *7H,0 16. 1 g.NaH,
PO,*H,0 5.5 g.KCl 0.75 g.MgS0, *7H,0 0. 246 g.
BRIk L E2. 7 mL, pH 7.0,4°C R 4£) 7t /7 & V7 4
J s X150 WLk v 3 N T 16 3 0 8 b, NS0 pL &
i F120 wL 0. 1% SDS, fi] 244 % 1 min ;37 °C Tl {1 i
10 min/5, JIA700 pL ONPG B} (Z 2% vh 3 i 11 »
1 mg/mL) , & F 37°C /K o IF U5 | N, 2 4% 5 728 B
WE O, SEED N AS500 L 1 mol/L Na, CO, 1§ £

1R R i 3% & N I JE] T 25000 x g B 0010 min, J
E FH IR OD 0 {5 3 B2 T B Z 22 ph i 40 i
BRSO pL, AT KM BE 21 mL, W 0D g, 18 ;
FULR 2 RO 5 B= FUOHE 7 W 19095 1k [OD 0 18 %
1000] / [OD 1t x T (min) x3 (FiBefE %0 1.

2 AR

2.1 RimF0SNIR BE B B X A A BR AR SUBE & B R
yE A

2ok e R ) RNA it 4 HLJE I 4195
oo SIS E R PCR RN IS R 7R, [/ —FEA 4 A4
AT Ce (T DL 47, 45 RASE ; ¥4 h e 3y 2 L
NSRRI S B, A5 A FRAR YT 1Y 2 1R b oA 0 A 2
Y 09 W — U R, 5 WY PCR g 48 45 S Mo, W AR
FPEYT R G R AR BT B RE W DRI A R 45 R
INCIET S

—0— Fad6 ———Fadl2 —a—Fad3

350
300
250
200
150
100
50 +
0 1 1 1

200 1

150

Relative fold expression/%

100

50 -

t/h

1 {RGR F0 50 R 7 hn 5 B2 3 5 WL 4% 7 35 5 BA BR AR
S £ A 3 ik R B 8 3 12 B9 %2 0

Fig. 1  Time-course expression study of M. alpina desaturase
genes in response to low temperature and exogenous OA. The
graphs show the relative quantitation results of three desaturase
gene expression (A: Fad6 gene, Fadl2 gene and Fad3 gene in
response to low temperature; B: Fad6 gene, Fadl2 gene and
Fad3 gene in response to exogenous OA) by real4ime PCR.
Relative gene expression measured relative to B-actin and
normalized to controls was calculated as 2”22, Error bars
represent the average standard deviation of three separate

experiments with four parallels.
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RS S B AR K e I W < 6 K2R T e o 1 =8 hpy, 3 Ll ik [A] f) 34 3 8 ol A5 I 1) (1 22 fb 3
BRI E IR 30CFES 15°C, 1 hilf Fad6 JE AR KA -
M Fadl2 JEAH) mRNA RIE R YIS ME 25w 2.2 X AE A BERAER A A A 1k
T4 3.2 M 2.3 45,4 hinN #EERAIRM ML 1.4 A GC AN E T AR A AP WA I OA Kb H )5
7,8 h I 35 o B AT AR 2 1.2 A1 0. 8 £ 1M K X NI ] b ol R AR R AR R A T U R 2L Y AR
AL H AN T h4 hAI8 h)5, Fad3 JE A ) mRNA & o SR AR R -8 hpy, i My 1R 41 A 1)
IEE R IR R IR 1.2 £5.0.97 £5 41 0.7 AR AT WA PR R S T e B U PR ) AN T R R A
i3 10 A 55 97 56 VS 0 1 mmol /L) OA 4 2 41 Jig A FE S8 I 5 A5 B IR RS I AN A I T R OA
1 h4 hAI8 hJ5, Fad6 3 [K ] mRNA ik 73 il & 1 =4 hpy, Bl I Ia)fR 389 00 OA 7 5 15 s 12 o 1 A
WIUR AL B2 0. 3 5.0 7 f5F1 0. 98 fif; Fadi2 J& X HOBI I A FF SE 1 0 (HAE 8 h I OA AR XS & &
I mRNA 33K & 70 5l & 91 4R G5 B 20 0.55 HILT R B DGLA Fl AA IX P B 2 A ¥ F AR B
{7.0. 66 % Fl 0. 86 fi7; Fad3 & [F [f] mRNA £ A & 2 FF) R R 5 B A I T ) A A 3 A 45 4 R B (L
RIS R TE B A 1.2 £%.0. 94 {571 0. 86 BAER WK ZF) o i GLA FI EPA 7E43 1 OA 1 h
(& 1) o BL30°C IE & A2 K1 il B 98 25 b AH 1 11 Jei RO 5 LRI T i A N TR) ) 4 s 3 3
JIE P07 R T 2 DAY £ 4G LA D ) T & SRR B A RS 3 i SO IR 58 I (R TR0 401D (£ 2) .

F2 RIEFINERIM OA 35 LK 78 = A5 1 BR 40 AL AU &2
Table 2 Effect of low temperature and exogenous OA on relative fatty acid composition in M. alpina

Treatment 16:0 16:1 18:0 18:1 18:2 18:3 18:3 20:3n-6 20:4 20:5 others A

PA n-7 SA n-90A n-6LA n-6GLA  n-3ALA DGLA n-6AA n-3 EPA
15SC0h 15.89+0.35 1.33£0.02 5.23+0.08 38.7+0.54 4.98+0.06 4.13+0.06 1.02£0.02 2.16+0.03 11.52+0.18 6.84+0.08 8.2+0.34 1.56+0.04
ISC1Th 15.63£0.31 1.47£0.02 5.67+0.07 32.5:0.49 4.83£0.05 4.14£0.07 1.00£0.00 2.43£0.03 12.12+0.21 11.730.19 8.4£0.43 1.77+0.05
15SC4h  13.8420.32 1.49£0.03 5.02£0.06 37.6+0.55 4.29£0.07 3.83+0.06 0.720.00 2.53£0.04 11.95+0.24 11.4+0.29 7.28+0.18 1.760.02
ISC8h  12.89£0.29 1.25£0.02 4.35+0.05 353:0.49 4.94£0.06 4.7£0.09 1.12£0.02 2.56+0.06 12.03+0.37 11.97+0.32 8.85+0.26 1.84+0.03

OAOh  15.89£0.46 1.33+0.02 5.23+0.06 38.7x0.53 4.98+0.07 4.13+0.11 1.02£0.01 2.16+0.03 11.52+£0.31 6.84+0.18 8.2+0.21 1.56+0.02

OATh  18.58+0.62 0.16+0.01 1.48+0.03 54.8+0.7 14.5+0.37 0.85+0.02 0.16+0.01 0.28 +0.01 ND 2.75£0.04  6.4+0.19 1.060.02
OA4h  18.45+0.68 0.16+0.01 1.07+0.02 54.07+0.74 15.67£0.29 0.83+0.03 0.51 +0.01 ND ND 3.71£0.03  5.5+0.07 1.30£0.03
0A8h  20.38+0.45 0.13+0.01 1.03+0.02 40.27+0.59 20.39+0.43 3.71+0.04 1.13£0.02 ND ND 5.36+0.04  7.6+0.18 1.06+0.02

All values are mean of three replicates + standard deviation, A represents degree of unsaturation in lipids ( A /mol) , ND represents under the detection

level.
2.3 FWEME Fado E&H 5 im Lk X8 893 18 2.4 FHFRIEHK pYEP3S6pFADG My iE K 4%
2P a0 PCR 119 3 7 5 — HRr w1tk 4% {4

o W 4 FRAE W] F S B 3130 bp, £ Blast L M i L 4 B B D A B Fad6 BE DR S b
XFUE W% P 41l A2 v Ll i f 5 Fad6 SRR 573 1 1130 bp i JA 3 ¥ Jr Bt pFAD6, {44 pFADG6 3t [
WA, JF X P S 3 A8 & GenBank K 4f5 FI| pYEP356 # {4 [f) BamHI F1 Pstl {7 55 6], ¥ @ &
¥ s 4 HQ589840. K Jir 3k F 41 ) 1130 bp ¥ J> TR pYEP356pFAD6 (18] 2) , XU V) % 5E 45 HAF
A5 TR P 1% BF 5 3 1 #0HE B b (SCPD, hp: / /rulai. Bl T pYEP356pFAD6 #) # 1% . ¥ pYEP356-
cshl. edu/) HEAT FUI 20 M7 s 45 R W= 2P SIH &4 pFAD6 RIxf i pYEP356 43 il 5 1k it 97 % £F INVSel,
TATA boxCAAT boxGC box 55 St AL [y ST #% 4= 9 It T Z PR WE I¥) SC-ura P B L 7 & % 4k 1 BEHL Bk
AAEM etk Behh, i & A T ae S 5 JIE i e A 1 5 N#EAL T HEAT B 9% PCR IGHIF, 45 B3 724 T
e E A R N T 4 S oo fE n AP SPA 0.3 kbif) H 19445, BMEZR K 100% (& 3) .

STRE. GCN4 NF-Y. LORE % SREBP {if x5, HF5E 2.5 %38 7041 5 Be B Be 39 /2 0 7 7% 1 80 8 0
Ik 130 4 e SR o P T e A IR TP P A 77 T A 2l 53 91K 5 45 pYEP356 A1 pYEP356-pFADG6 Jiit i

M COLED) 2358 FR R 5 TAB MO gy i e e B B0 SCura 859608 P AT B 92 %
AT S 5 S LA A 0 Hi 9 5 ML KT (0D = 2.5) I, 37 B 66 A
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BamH 1

pYEP356-pFAD6
9075 bp

2 4 & 8tk pYEP3S6-pFADG f %5407 5 B
Fig. 2 Structure of reporter vector pYEP356pFADG6.

M 1

2 3 4 5

kb

0.5
0.2

«—0.3kb

B3 MRERSMAMETEFOEZE PCR
Fig. 3 Colony PCR of S. cerevisiae positive clones transformed
with pYEP356pFAD6. M: NI DNA marker III, 1 —5: PCR

products of transformants 1, 2, 3, 4, 5.

WA AE (15°C) BEAT 55 9%, 50# 43 5l 78 K5 97 56 T n
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Fig. 4 Analysis of pFAD6 promoter activity under low temperature
by B-galactosidase assays. The results were obtained after 1 h (A) ,
4h (B), 8 h (C) incubation. All values are mean of three

replicates + standard deviation.
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Fig. 5  Effects of exogenous fatty acids on pFAD6 promoter
activity by B-galactosidase assays. The results were obtained after 1
h (A), 4h (B), 8 h (C) incubation. All values are mean of

three replicates * standard deviation.
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Effects of low temperature and exogenous unsaturated

fatty acids on fatty acid desaturase gene expression of
Mortierella alpina ATCC 16266

Aiqun Yu', Tonglei Shi', Biao Zhang’, Laijun Xing', Mingchun Li'"

'Key Laboratory of Molecular Microbiology and Technology, Ministry of Education, Department of Microbiology, Nankai
University, Tianjin 300071, China

’Tianjin Traditional Chinese Medical University, Tianjin 300193, China

Abstract: [Objective] In order to investigate the regulatory mechanisms of Mortierella alpina desaturase genes by low
temperature and exogenous unsaturated fatty acids (UFAs) at the transcriptional level. [Methods] We performed time—
course studies of fatty acid desaturase gene expression by real4time PCR and determined fatty acid desaturase gene
promoter activity using promoter-reporter constructs. [Results] Relative expression results in real-time PCR showed that
the mRNA levels of three fatty acid desaturase genes (Fad6, Fadl2 and Fad3) were rapidly and transiently enhanced
after 1 h of shifting to low temperature, in contrast; high concentration of exogenous oleic acid (OA) which was a
monounsaturated fatty acid containing a D9 double bond suppressed the transcription of these genes and the transcriptional
response appeared to be rapid and transient. Also, there was no absolute correlation between mRNA abundance and
production of corresponding fatty acids. The pFAD6 promoter activity was induced by low temperature in a time-dependent
manner and reduced in a dose- and time-dependent manner by addition of UFAs to the media, and a-inolenic acid
(ALA) containing three double bonds appeared to have a more effective inhibition than linoleic acid (LA) and OA.
[Conclusion] These results indicate that there may be post-transcriptional control and other modes of regulation of UFAs
synthesis in M. alpina when facing different stimuli such as low temperature and exogenous unsaturated fatty acids besides
the regulation in the transcription of fatty acid desaturase genes at the initial stage. Also, there may be an unknown end-
product (changes in fatty acid compositions) feedback regulation in the transcription of fatty acid desaturase genes to
maintain cellular UFAs” homeostasis. In a word, we assessed mechanisms of transcriptional regulation in M. alpina fatty
acid desaturase gene expression for the first time and we wish to make it possible to obtain a better understanding of the
mechanisms and get some theoretical knowledge to offer some guidance to the industrial production of UFAs by transgenic
technology and microbial fermentation technology.
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(RS9 T8 97)

Supported by the National Natural Science Foundation of China (30771355,31270096) and by the National High Technology Research and
Development Program of China (2007 AA10Z189)

" Corresponding author. Tel: +86-22-23508506; E-mail: nklimingchun@ yahoo. com. cn

Received: 15 June 2012 /Revised: 17 July 2012





