HatigsE REPOATS

i

B A<E FAB2 B ERRIEUR AR MEZFETRRIEEZER
FEE BESED, K B 2 M, & N

266071; 2. 264003;
, 266101; 4. , 100049)

11

W o~
. —_

WE: ﬂgﬂﬁ‘ﬁi%i‘@ﬁﬁﬁé(fatty acid desaturase);Z RAaF i By BRA IR 12 09 K 4B, RIS I BRAE 69 45 T
1B BLE R4, LB AR P IS BR R oA B, LER A BRI TN, EHRE
(Chlamydomonas reinhardtii)/f 4k Bt & - Bt 2k AR & & 2464285 (plastid acyl-ACP desaturase, FAB2)/& A9
1ERLE, MEALRERTBR T % | AR, AL EREXMATE ¥ FRAZXT FAB2, 5N HEAM
Fol5 g5y, mE. BRASFHTT 2 A0 R 2%, NS SFEMEL L
A #iE. FIAAZE RT-PCR HARAAR T RiE FAB2 A B RRE M &4 TR AKX, 2R AN
4°C+0%NaCl, 25C+1%NaCl M4t T FAB2 A B KA FAH —EL2EHAF.

CESXE <

b

X B2i7: 3 B RE(Chlamydomonas reinhardtii); Bt -Bt A HAKZ @ Lo, Rk, 9
PCR

hESES: Q943.2 X E %S 1000-3096(2012)05-0034-08

XHERFRIRED: A

@ -
(acyl-ACP desaturase) (ACP)
3) - A
(acyl-CoA desaturase) A

> B

4 A9 ( A9DES  A9D)

b B

DesC 16 1 0-ACP 18 : 0-ACP
6 : 1(A9)-ACP 18 : 1(A9)-ACPP!
Synechocystis sp. Synechocystis PCC 6803

(1

Spirulina platensis 3
, Nishizaki [® A.
nidulans A9 desC
Cl6 CiI8 , A9

(PUFA)
, (Desaturase, DS)
(Elongase, EL) ,

PUFA 21
- 2011-11-05; £ 2012-03-22
863 (2009AA10Z106);
(KZCX2-YW-209);
B3 (40876082)
(1986-),

(acyl-lipid desaturase)
34

1 0532-82898863, E-mail: xuejie. 11@163 com;

, E-mail: sqin@yic.ac.cn

36 /5



HRRE REORTS

desC ,
1T 7d
10C 70 d
A9
CC503 FAB2 -
5 18 : 0-ACP
18 I 1(A9)-ACP,
[7-14]
[15] (
)
N/P
CC503FAB2
Real-time PCR FAB2

1 MRFE=E
1.1 ##H

111

(Chlamydomonas reinhardtii)CC503,

Chlamydomonas Genetic Center of Duke

CC503 TAP (Tris—acetate—

phosphate) el 25C
20001x, /

University
12h/12h
1.1.2
TOP10, Escherichia coli
BL21
: T-A pMDI18-T
, pET-28a(+)

TAKARA

1.1.3
: PCR  (Tpersonal), Biometra
; (PAC300), Bio-Rad ;
(ImageMaster VDS) , FulJiFilm ;
/ (Labofuge300/ Biofuge Stratos);
ABI 7500 Fast Real-Time PCR  (ABI)
: T-A , TaKaRa( )
; s (Fastagen)
; Taq (TaKaRa ); TRi-
zol Reagent(Invitrogen );

PrimeScript® RT reagent Kit Perfect Real Time (TaKaRa);
Real-time PCR SYBR" Premix Ex Taq™

[I(Perfect Real Time), TaKaRa; 10xDNasel Buffer

RNase-inhibitor Dnasel Fermentas
12 Fik
121 RNA RT-PCR
FAB2cDNA
1.2.1.1 RNA
Trizol RNA,
, 4C, 5 000 r/min
8min, ,
DEPC 1.5 mL , 1 mL
Trizol, 3 min; 200 pL s
EP , 15s 3 min; 4°C,
12 000 r/min 15 min, ,
s s 15min;
4°C, 12 000 r/min 15 min, , 700 uL 75
% ,4°C, 12 000 r/min 5 min;
DEPC ( 20uL),
70°C
1.2.1.2 DNasel DNA
RNase-free DNasel RNA
DNA, , 20
pL : RNA(3 pg/puL)16 pL, 10x DNasel

buffer 2 pL, RNase-free DNasel(1 U/uL)1 pL, RNase

Inhibitor(40 U/pL)1 pL,37°C 20 min
buffer 2. 5uL, 80 C 2 min, 70 C
1.2.1.3 cDNA

cDNA

: 5xPrimeScript™ Buffer 2 L, PrimeScript™

RT Enzyme Mix I 0.5 pL, Oligo dT Primer(50
pmol/L)0.5ul,, Random 6 mers(100 pmol/L)0.5 uL,
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Total RNA 6.5 uL, RNase Free dH,O

, ,37°C 15 min, 85 C
5s, 20°C 3
1.2.1.4 RT-PCR FAB2cDNA
NCBI CC503 FAB2
cDNA , (
): fab2-F

(5'-CAGGATCCCATATGGCTCTGGGCCAGCAGG-3')
fab2-R (5'-CCCAAGCTTTTACAGG-

GCCACCTCGCGG-3"), BamHI HindIII
cDNA PCR
FAB2cDNA 25 uL PCR 10xBuffer 2.5
pL, ANTP mix 0.5 pL, cDNA 1 uL,
1 pL,ddH,0 18.7 uL, Taq  (5U/uL)0.3 uL
1 94°C 5 min, 94 C 30 s, 56 C
30 s, 72 'C 1 min30 s, 30 , 72 C
7 min 40 uL PCR
. pMD18-T ,
( U
1.2.2 FAB2
pMD18-T-fab2
BamHI HindIII ,
pET-28a(+)
BL21 , 5mL LB
(Amp+) ,37°C 3h (A 0.5
), IPTG 1 mmol/L, 37°C
IPTG (1 2 3 4 5 6h)
SDS-PAGE
1.2.3
1.2.3.1
NCBI (http://www.ncbi.nlm.nih.gov)
BLAST
Clustal W'l ,

HNN
(http://npsa-pbil.ibcp.fr/cgibin/npsa_automat.pl?page =
npsa_nn. html) ,

Prot Param
html)

1.2.3.2

(http://www.expasy.ch/tools/protparam.

NCBI FAB2
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ClustalW R MEGA
4.0t
NJ  (Neighbour-Joining)
1.2.4 FAB2
1.2.4.1
100 mL
TAP , (A750=0.4~0.5)

, (25°C+0%NaCl,
15°C+0%NaCl, 4°C+0%NaCl, 25°C+0.5%NaCl, 25°C+
1%NaCl) :

1.24.2 FAB2
50mL
TAP . (OD750:0.4~0.5)

, (25°C+0%NaCl,
15°C+0%NaCl, 4°C+0%NaCl, 25°C+0.5%NaCl, 25°C+

1%NaCl) 36 h ( 5
) 10min, 80°C
RNA cDNA(
1.2.1) FAB2

RT-FAB2F: 5'-CTCAACACCCTGGACGGC-3'
RT-FAB2R: 5'-GGTAGGGGTTGTTCTCGGTC-

3, actin RT-actinF: 5'- GCAGTAGGA-
GGCATAGGGTT-3’ RT-actinR: 5'-TCAT-
CATCCTCCGTCGTTAG-3’ SYBR Green I
PCR ABI 7500 Fast
Real-Time PCR System ,
FAB2 20 pL
PCR : SYBR® Premix Ex Taq™

I1(2x)10.0 pL, PCR Forward Primer(10p)0.8 pL, PCR
Reverse Primer(10um)0.8 pL, ROX Reference Dye

I1(50%)0.4 puL, cDNA 2.0 pL, dH,O(
)6.0 uL, 20.0 pL
PCR ,
ACT = CT(Target)- CT(Actin), 5
CT FAB2
actin  ACT , 2 Aact 120
FAB2
2 H#X
2.1 B A BHAERRIE
NCBI CC503FAB2
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cDNA RT-PCR
DNA
1206bp , pMD18-T

s PCR ,

22 EEHAREFAB2ABEM B AL

pMD18-T-fab2 BamHI
HindIII , pET-28a(+)
1 IPTG
, SDS-PAGE
45 kD 1
a
a

1 FAB2 SDS-PAGE

Fig. 1 SDS-PAGE of crude protein extracts of FAB2 ex-

pressed in E.coli BL21 strain

M. Marker( : 116.0, 66.2, 45.0, 35.0, 25.0

kD); 1. IPTG pET-28a-fab2 2 3 4 5 6

7 0.5 mmol/L IPTG 12345 6h pET-28a-fab2
;8 pET-28a(+) BL21

M: Protein molecular weight marker(from the top: 116.0, 66.2, 45.0,
35.0, 25.0 kD); 1: Expression of pET-28a-fab2 not induced by
IPTG;2 3 4 5 6 7:Expression of pET-28a-fab2 induced by 0.5

mmol/LIPTG forl 2 3 4 5 6 h;8: Expression of pET-28a(+)

23 HHRABEXRZFHEMNN S F 7T
R AT

« 2
FAB2

carteri f. nagariensis)
pluvialis)

(Volvox
(Haematococcus
(Vernicia montana)

(Arabidopsis thaliana)
83% T1% 59% 59%( 2)

24 EAOR_BLEMTR

HNN (http://npsa-pbil.
ibcp.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_hnn.
html) FAB2

FAB2
a-
> o-
189 .,  47.13%; 31, 7.73%;
181 ,  45.14%;

2.5 HAE G WA ST

Prot Param(http://www.expasy.ch/tools/

protparam.html)
FAB2
48
(Asp + Glu), 11.9%; 46
(Arg + Lys), 11.4%
44709.9 kD, 6.65
E. coi | 10 h, 28.88,
26 AGRF M
21 A9-acyl-ACP
, MEGA4
FAB2
« 3 ,
FAB2 ,
, FAB2

27 AREBHFEMHTRERFERGL

i)

25°C+0%NaCl, 15C+0%NaCl, 4'C+0%NaCl, 25T+
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4

> >
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Fig.2 Amino acid sequences of FAB2 in comparison with the microsomal homologs from other plants
Chlamydomonas reinhardtii(CrFAB2)  Volvox carteri f. nagariensis(VcFAB2) Haematococcus pluvialis(HpSACP)  Vernicia mon-

tana(VmSACP) Arabidopsis thaliana(AtFAB2)
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25°C+0.5%NaCl , FAB2
4°C+0%NaCl 25C+1%NaCl ,

AAM?20635 sACP DES Arabidopsis thaliana

CAA07350 sACP DES Linum usitatissimum

1808322A sACP DES Cucumis sativus

XP 001783160 ACP DES Physcomitrella patens subsp. patens

100L— xXP 001774763 ACP DES Physcomitrella patens subsp. patens

XP 002307478 ACP DES Populus trichocarpa

AAF63100 ACP DES Arabidopsis thaliana

58

85

100
100

SB_EXP 003060427 ACP DES Micromonas pusilla CCMP1545

100 XP 002505188 ACP DES Micromonas sp. RCC299

XP 001417298 ACP DES Ostreococcus lucimarinus CCE9901

99 | —— ACXT71635 sACP DES Muriella zofingiensis
'z ABP57425 sACP DES Haematococcus pluvialis
re) XP 001691597 FAB2 Chlamydomonas reinhardtii

100 — XP 002949640 FAB2 Volvox carteri f. nagariensis
YP 001296053 ACP DES Flavobacterium psychrophilum JIP02/86
WI:YP 003090044 ACP DES Dyadobacter fermentans DSM 18053
100 | YP 002783117 ACP DES Rhodococcus opacus B4

YP 889494 ACP DES Mycobacterium smegmatis str. MC2 155
NP 302431 ACP DES Mycobacterium leprae TN

92 [ NP 630790 ACP DES Streptomyces coelicolor A32
100 yP 001822520 ACP DES Steptomyces griseus subsp. griseusr NBRC 13350
3 A9-acyl-ACP
Fig.3  Phylogenetic tree based on the amino acid sequences of A9-acyl-ACP desaturase homologous genesof different species

1.4 FAB2 cDNA
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. 08} FAB2
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Fig. 4 The growth curve of C. reinhardrtii at different FAB2
temperature and salinity stresses
s )y PCR
3 W oo
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4°C+0%NaCl 25'C+1%NaCl
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Fig. 5 Relative expression quantity of FAB2 from Chlamydomonas reinhardtii in responseto temperature and salinity changes
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Heterologous expression of acyl-ACP desaturase (FAB2) from
Chlamydomonas reinhardi in Escherichia coli and its expres-
sion features in response to different temperature and salinity
stresses
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Abstract: Fatty acid desaturases are enzymes that introduce double bonds into the hydrocarbon chains of fatty acids. The
expression of genes for desaturase is very important since it provides the molecular basis for the acclimation of organ-
isms to changing environment. The plastid acyl-ACP desaturase(FAB2) from Chlamydomonas reinhardi is a kind of A9
desaturase, which catalyses the formation of a double bond between the ninth and tenth carbon in the fatty acid chain. In
this paper, acyl-ACP desaturase (FAB2) From C. reinhardi was heterologous expressed in Escherichia coli. Homologous
annlysis indicated that amino sequence of FAB2 is quite similar to those homologies from plants. The expression levels
of FAB2 from C. reinhardi cells which under different temperature and salinity stresses were relatively analysised by
using fluorescent quantitative real-time PCR technology. Results showed that the expression quantity of FAB2 during

4 +0%NaCl, 25 +1%NaCl were much higer than that of normal situations.
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