3 EFE4H
2007 % 7 A8

K &£ H ¥ % R

ACTA HYDROBIOLOGICA SINICA

£ 000 http://www.cqvip.com|

Vol.31,No.4
July, 20 07

SOEing %#]12 EGFP ERZRZHUAERHEAERK KA ERHRIE

El4 &

WARE Xk

ERA BEARM

(R REBRAEDFETRE BMREE - MERE, M 450052)

Tl ES KXY 1 5 FH BHHE 5 (Gene splicing by overlap extension, SOEing) ¥4 8 & F #t [K £k ¥ ( Dunaliella salina ) T
B th A JEES (NR)EEH 5'- L 15 F 5 (Pnr) and 3'-3% 5% (Tor) 89 EGFP AR E X HE B HBEALLRERE, FAK
$tHY SOEing B, ¥ At FS 53 NR £ Por 53R 45 2 B EGFP cDNA B & , 3 5 pEGM-7o ST ER K EH , UFH £ ¥ NR
EE T FISMAHBEE  HES Prr-EGFP-Tr REAEMBRB AR RERME pINET. BHERULEKRER. &
LR WED T EGFP MBtET Rk, RAR A EEHKEENRTAR BRI REFEY R B EE T

LEREM,

X@A: HEKHE; EEXY ¥ EFPHEK (SOEing) ; IR A Z 65X L EH (EGFP) ; A RIA B4

FESES:QI54 XRHFIAE:A

At BC£h 3 ( Dunaliella salina ) &= — T 540 il A%
G, LAMEE, ZWEHHNETETHSERER, W
£ 0.05—5mol/L WL KA K, B2 4 Fr K B &
HEMEYZ —, HREFEEIEEREIER
B, AR RAMMRES, R A EEEER EHRE
BOREFY T W s B R SmaeE, Bk, F
FAHBENEY RN BEAEREHN AR, W
B2 3L £ JF B8 (nitrate reductase, NR) & — it 588 , T
BRELXT NRIEHEHBEREM, ek N AL H NR
HRE, B NRHBITHEILTFOCERAER
BB BRI AR TS, Wang 02
REM/PREBGM NR B3 FRESNIMNEREREK
RE AATHEIHEMERERENIES, KA
FEEBE NR #9 5 ¥ FF 5 (Par) & 3' 35 5 3 (Tnr) ££
o SR IR B R R IK Y R 3T MK LT B BF 5T B AT
i R AR

BHE XY 1% K P2 (Gene splicing by overlap
extension, SOEing) & | Al PCR & R 7E & 5} #17H
HEFNEHMESRDT, ARENVIBEHMERE
BALED, KBRS, BT RAEE SHEIRAE N
ZE AHRE SR ARSL SR T LEST, By
SV 5 0w AT LAY I — i R 0 R B 1) AL LA
BTEHE, SOEng EIERFAX —F&, WA

BT B 3 : 2006-06-12; #61T B 4 :2007-03-27
XA - BEEARFEES TYHW B (30270031 K 8

X B RS :1000-3207(2007)04-0546-06

ST EEBA— BT FLIGA B F AN 2 E B
— A EEXWEY, MM AXEREEXRHE ER
F1#)” (Mega primers), J5 & 3SR AT 5| kLR E
REHESRETHBULH, FEUBRMMBIERE S, R
FIRABERALTENEERXRAPTET NRZE
HIEFEL T ATG L #% 1176bp B9 5’ & 3% 5 (Pnr) 1
K\ HEF TGA T i 881bp B9 3'3% 51 (Tnr) (M X
F1 K, A B 5T ¥ Bt B9 SOEing B:%% Por 1A 52
ESE R R RIS A EEE (Enhanced green fluo-
rescence protein, EGFP) ¢DNA BB & HEL 3 5
pEGM-7f 3T RE B AR E B, IBFH Tnr FHSBEH
BB ZE , S Por-EGFP-Tnr EXEMWEBEEME
KEK (pINET), B ik B LA FC 2038, LIBT 9238
it SOEing ¥ ¥ B #9 & Por-EGFP-Tor 31X & p7NET
ERFEPHREEL. KARTESIERERHK
BRI B I REEE YR AR ETEE
B S5 B0 B Al

1 MES5RFE

1.1 ##

EHRMEE KB E IMI09 A A LR EHF
7 ; 84k pEGFP-C1 (& EGFP ¢DNA) ¥ & Clontech 2
Ao pEGM-7zf 32 84Kk i {k pMD-Por (&% NR

EERMN FARU974—), &, WK MEB KA B L A F AW S . E-mail:lijiechen@ zzu. edu. en

BWAAESE B2 R, E-mail : xuelx @371 . net
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HH 5 F#FS))F pMD-Tnr (5 2% NR 2 H 3%
P51 M AERE,

FEiXHF LA Tag DNA B 4 B . Pyrobest DNA
B A I R0 BRS04 oA BT L JBC [0 iR TR & FN BURL DNA
BERRAFMEHBWE KREEEY A A, 5 T8 Marker
W B &K MBI A HE],

BEREKMESRE HFEHEKAN UTEX-LB-1644,
Wy A 3 = 8 77 5% 87 M 32 K 2% (The University of Texas,

USA) . :h¥EHOIEF R R PKS 2hEm M,
BFHE&M R R E 26°C, IR 45001x, B 85 JA A
27 12h:12h,
1.2 HiE

3ikit W\EXCE R NR ERH S
E#F%1(DQ217416), EGFP % A /¥ 51, NR %K 3’
WS , % F Primer Premier 5.0 S B i% it W F 5|9
(£1), A Y H LEBEEY TRAEEG M.

F1 RITABMNSIBES
Tab.l Primers sequences designed

Template Primers Enzyme sites Products(bp)

pMD-Par SOE-1:5'-cccaagettagettgecat tattgtgt-3 Hind [l 1176
SOE-2:5'-ctcgecettgeteaccatt cigetgetgeggacagg -3’

pEGFP-C1 SOE-3:5’ cetgtecgeageageaga atggtgagcaagggegag-3’ 717
SOE-4:5'-caatatcgatttactigtacagetegtecatg-3' Clal

pMD-Tnr TarF2:5'-cegetegagttcigagegggetca-3' Xhol 887
TnrR2:5'-cccgacglcaagetitcgatcageettigeaat-3’ Aat Il , Hind I

BSR4 NI A, SOE-2 fl SOE-3 4 HA HHFH 51 H

Note: Underlined are restriction enzyme cut sites; SOE-2 and SOE-3 are two complemented primers

SOEing ;£¥#" 18 NR EEH 5’ Ui/ 51 EGFP
cDNA ¥ 8 & H Bt Pnr-EGFP (1) Pnr #1 EGFP ¢DNA
HIY 1 . Por §7 3% LA pMD-Pnr 1 4% , SOE-1 1 SOE-2
HJ15191,94°C A £ 4min, 94°C ZE #: 30s,55C 5B k
40s,72°CEEMf 1.5min, 3£ 30 MG, EGFP cDNA ¥~
¥ Ll pEGFP-C1 KA &, SOE-3 #1 SOE-4 X 5| ¥,
94 CHIZE ¥ 4min, 94 °C 2B 30s,55CiB k 40s,72C
FE{H 1.5min, 3£ 30 B ¥, PCR K Mk & #% Py-
robest DNA R-GBF UL HECE . PCR 7= ¥ & [H Y
W& Rk, (2)fA H B Por-EGFP ¥ 3% . i F 45
#E SOEing "3 2 R K, 2 I Warrens %11 iy 7 1=
¥ SOEing %k #1T i, HAAEIL A MFI 4 SOE-1
1 SOE-4 By MR R, 400ng #) Por 51 EGFP =4
SEBAENEREST PCREM. RMEREWDE
BELE ,PCR M &M :94°C A 4min J5,94°C A8
P 305,68 °CiB Kk K& ZEf# Smin, # 4T 6 NMEF, TG
¥ Eppendorf % M\ PCR {{ h BUH I REE Fik E, %
#) 3—5min J5 A 51 ¥ SOE-1(25umol/L) 1 SOE-4
(25umol/L) & 1pL, BEET B .0 G #HTH KK M,
PCR & NI %% 1 : 94°C & £ 3min f5, 94°C & £ 30s,
56 °CiB :k 45s,72°C #E 4§ 4min, FHAT 25 MEWH, &5
72°CHEfH 10min, ¥ 3% 7= #) Pnr-EGFP FH B [ U 3 7
& i Ak,

HEEZFREHE p> NET 9492 (1) EI R4
pINE W # 2. % - AR B ik a8 7™ 4 Pnr-EGFP

HindII A1 Clal # 47 WEG LT, A PCR 7= % 4 1k 1157
B EE Y] i B, FA AH IR B B 15 1k pEGM-7f 73 [&
Ak, Eik Bk R B, A T, BB Pnr-EGFP A&
FEBSEREERE, EERmYHILBRZES KB
B IM109 40 B, %F 35 B Amp" G B 7% 42 Bk 2 47 B
DI%EE , L4 2 P Rl 8K p7NE. (2) £iX
Ak pINET W . LA & A NR 2R 355 17 51 ) R
& pMD-Tnr H#E4R , Fl A 514 TorF2 #1 TorR2 748 1
W& Xho I BEYINL A&, FTUHFWIF & Hind [l #1 Aae I
PIABE VI 5 Tor B, V347 E Uk 36 R
£ Xho I #1 Aar Il XXUBE UI [5] 4% 7 %7, PCR #fifb i,
FEsALEEY =¥, R Xho 1 1 Aat 11 UG I
) A p7NE, MUK K B B, & 7E T4 % 126
YERITFE £, ¥ AL K1 HF B8 IM109, 7 2% BE 1 B 7%,
B % E, BFE Pur-ECFP-Tnr FXEWEHER
FIXR A pINET,

BiTERAREMAM Rk p7NET Al &k
LA R IR AN, B ik 5O S SR E , 3
gy, BARRAE T AR T 0 304 K B R AL R
Eh B, T3, 2 x HEPES 8 % 40 Bt ¥k FF A Bl kK
#9 1.0 x 10"/mL; B 400uL 2 x HEPES £ ¥ #I 40 g ,
A 0.2em BE AR A ; B3 5 AR H DA 10pL BRBL, 1R
5, Frkiti & E 10min, ¥ B d7 { (Gene Pulser,
Bio-Rad) , IR e L Hr S N . & 10uF, B8 FH 4000,
BIE 1.5k TR G B EE, BERE T KE
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E#E5I g 3’ jﬁ%}% F 8 F BE3) Y398 A Hind iz of photosystem I reactor center psab gene of Dunaliella Salina [J] .
Whr s, H R A Hind 11 B8 Y1 7] % & Pnr-EGFP- Acta Hydrobiologica Sinica ,2005,29(6) : T17—720 [ # B #1, X141

‘ W TR, % A S MO R YL T KB 0 psaB BB cDNA
Tor WRBED T, AMEH THNRERE MR ER K, B R S A B oK A % 5 2005.29(6) +T17—720]
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CONSTRUCTION OF AN EGFP EUKARYOTIC EXPRESSION VECTOR BY SOEING AND ITS
TRANSFORMATION TO DUNALIELLA SALINA

LI Jie, YAN Hong-Xia, QU Dong-Jing, LIU Hong-Tao, LU Zhao-Ming and XUE Le-Xun
( Laboratory for Cell Biology , the First Affiliated Hospital , Zhengzhou University , Zhengzhou  450052)

Abstract: Previous studies, including some from our own laboratory, have demonstrated that Dunaliella salina ( D . salina ) was
one of the most extremely halotolerant eukaryotes and able to live in a variety of salt concentrations ranging from 0.05 to 5M solu-
tion of sodium chloride. The simple and cheap culture of D. salina makes it have a great potential in bioengineering for producing
valuable polypeptides and proteins. However, lack of efficient expression systems has been one of major limitations in the genetic
manipulation of this microalga. In order to produce high levels of heterologous proteins in transgenic D). salina, it is necessary to
obtain a high-efficiently endogenous promoter for expressions of the heterologous genes under controlled conditions. We investi-
gated whether 5'-flanking region (Pnr) and 3’-flanking region (Tnr) of D. salina nitrate reductase ( NR) would control expres-
sion of the heterologous genes. Gene splicing by overlap extension (SOEing) was modified according to following steps: (1) syn-

thesis of two individual DNA fragments of interest with 36 bp overlap by PCR with high-fidelity Pyrobest DNA polymerase;
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(2) six cycles of pre-extension without flanking primers after mixing the two fragments above, which ensures the overlap exten-
sion between the two individual templates; (3) 25 cycles of post-extension with flanking primers after cooling the product of pre-
extension. An enhanced green fluorescence protein( EGFP) eukaryotic expression vector harboring Pnr-Tnr cassette was construct-
ed based on the method of SOEing and transformed into D . salina using electroporation. Using the modified SOEing PCR, a spe-
cial fusion fragment Pnr-EGFP was obtained with the equal molar Pnr and EGFP ¢DNA from the first stage PCRs being templates,
and a recombinant expression vector p7NET containing Pnr-EGFP-Tnr expression cassette was constructed by inserting Pnr-EGFP
and Tnr, which was obtained from the genome of D. salina by PCR, into vector pEGM-7zf. The resulting recombinant vector
p7NET was digested with the double enzymes Aat Il and Xho I and a single enzyme Hind[lll , which showed the expected frag-
ments, respectively. The results of sequencing showed that the sequences of whole Pnr-EGFP-Tnr expression cassette completely
conformed to the corresponding sequences of Pnr, EGFP and Tnr, which provides a further evidence for successful construction of
the recombinant plasmid by SOEing. Subsequently, the transformants of D. salina transformed with the p7NET were observed
under fluorescence microscope . Green fluorescence appeared on day 2 after transformation in D. salina cells transformed with the
P7NET, but not in control cells, in which the chloroplast red autofluorescence appeared. The transformed cells on day 6 after
transformation had stronger green fluorescence than those on day 2, but no noticeable fluorescence on day 9, indicating that the
EGFP gene has successfully been introduced to cells of D. salina and Pnr from D. salina can drive the expression of the EGFP
gene in transgenic D . salina . Conclusions : The findings of the present study suggest that the Pnr/Tnr cassette of the NR gene
from D. salina may be used to drive the expressions of heterologous gene in transgenic D. salina and the modified SOEing is a

rapid and efficient method in cloning of fusion fragments and construction of expression vectors.

Key words: Dunaliella salina ; Gene splicing by overlap extension (SOEing) ; EGFP; Eukaryotic expression vector


http://www.cqvip.com

