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Cloning of the DREB-like transcription factor from Chaling wild rice and
the construction of plant expression vector

LIU Jing-ya*, CHENG Jian-giang?, GONG Jian-hua’, KANG Min?, HONG Ya-hui®*

(1.College of Bioscience and Biotechnology, HNAU, Changsha 410128, China; 2.Zhuzhou Institute of Agricultural
Science, Zhuzhou, Hunan 412007, China)

Abstract: The cDNA of DREB transcription factor was obtained from Chaling wild rice under low temperature by
method of RT-PCR. The sequence analysis indicated: The clone consisted of 958 bp, coding 314 amino acids; The
homlogous of sequence from Oryza sativa was 98%, 93% of which came from Triticum aestivum CRT/DREB4; The
homlogous from Hordeum vulgare protein CBF2A and CBFIVc-14.1 was 93% and 92%; The deduced primary structure
of DREB contained a single AP2 domain, showing the typical characteristics of DREB gene family. A plant expression
vector which is named pWMZ101DREB of the DREB gene was successfullyconstructed, which laid the foundations for

future transgenic research on DREB gene function.
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1 MRlFnAE
1.1 # #

REREF W RN R L R 2R SR IR
FEBGYEET - 10 CkFE12h , B, -70C
R1F . KIBFTFEEk DHSa AR ZRBukH FUb 84
pMW101 , BRI KZMAEEYFE R ERTE

FERF Tag DNA REE. AMV R FFiH
&. PMD-18Vector MF TaKaRa 22 a] , Trizol MF

Invitrogen 27 , REIKIHFEMFERER LA .

12 /H &

1.2.1  Fl4pe9iRit 54K
EGeneBank EHR B M AEKBRRMN

CBF/DREBEREFF , i&it514 , L T#s4 25l

At BamHI M Xbal BE I = . LS ¥R
5-G GGATCCCAACCTCAGCTCAGCTCAAG-3' ,
T iz 5 W H

5-GCTCTAGATGAAGCGTGCAAACGTA
AATCC-3' . 5|#¥14 B H Invitrogen’2 T B R, .
122 B&AR L

A Trizol SERREVF £ BH H S RNA SLAMV
REFZFHAFNERE=Y cDNA HEHR , #1T PCR
¥ 18 . REIFM 94 CHZEM 5min, 94 CEM 30
s,62°CIBA50s, 72 CHEH 1 min, 30 MEIL |
72 °C AAHEMR 10 min . PCR YA REEBRIX D E
BRI , B BHEEEE| pMD18-Tvector , 3
HALBIRZAKBITE DHSo B £S48 100 pg/mL
SXESEMN LB PR LBTIFIE , FAEREELE
BETEYIRERBRSERATMNEF
1.2.3 3547

BLAST £ NCBI M35 E5E& , FI A Smart 4
HITEAREMENES RO .
1.2.4 AAM R K BRI

FENFEENEHRNRREHE A PWML0L
A2 BamH 1FXba IXXESY] , BB 89 B F
pWM101 , T,DNA Ligase#t1TiE#E , iEE= WAL
FIRZAKBITFEDHSaF , FEH 50 pg/mL-F B
EXNBFER LHTEAFIE PEPAEE
T35 |, REURRL , XAXESYI MPCRY &£ 1T

2 FER55Mh

2.1 DREB ERFRIsEE

AR A cDNA HER  APMRITHER
S1¥¥ 18 LY 1 000 bp & (B 1) , & PCR=#)
[ HATIE R . BEALEKER 5 N A EEE#H T
PCR¥ 8 , K2 F #HH 1 % 1000 bp ZHMZ%
T (E 2) PAMRENFERRKRE ZHERK 958 bp .

M 1 2
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M ZFE#RE ;1. 2 DREBERKE .

1 DREB #[# RT-PCR # 1
Fig.1 RT-PCR amplification of DREB gene
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2 HEEPCRY LR
Fig.2 Colony PCR
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EIRMER 98% HimBHEHSE/)E CRT/DREB4 & CBFIVc-14.1 ERRRIRMES 519 93%H 92% ,3=HA
HHWERM%ERN 3% , 5EXZ%Z CBFR2A EHM BRI mE T HERBTH DREB BXRH T+ .
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E P G R S DQ R E S S ME V E E A A Y R
GAACCCGGGCGGAGTGACCAGAGAGAGTCATCCATGGAGGTGGAGGAGGCGGCGTACAGG
T vw § E P P K R P A G R T K FR E T R
ACGGTGTGGTCGGAGCCGCCGAAGAGGCCGGCGGGAAGGACCAAGTTCAGGGAGACGAGG
H PV Y R GV R R R G G R PG A A G R W
CACCCGGTGTACCGCGGCGTGCGGCGGCGCGGGGGGCGGCCGGGCGCGGCGGGGAGGTGG
v ¢C E V RV P GA RG S R L WL GT F A
GTGTGCGAGGTGCGGGTGCCCGGGGCGCGCGGCTCCAGGCTGTGGCTCGGCACGTTCGCC
T A E A AA R AAH D AA AL AL RG R A
ACCGCCGAGGCGGCGGCGCGCGCGCACGACGCCGCCGCGCTGGCGCTCCGCGGCAGGGLL
A C L NF AD S A WR MP P V P A S A A
GCCTGCCTCAACTTCGCCGACTCCGCGTGGCGGATGCCGCCCGTCCCCGCGTCCGCCGLG
L A GA R G V R DAV A VAV E A F QR
CTCGCCGGTGCGAGGGGGGTCAGGGACGCCGTCGCCGTGGCCGTCGAGGCGTTCCAGCGC
Q S AA P SS P A E T F A ND GD E E E
CAGTCGGCCGCGCCGTCGTCTCCGGCGGAGACCTTCGCCAACGATGGCGACGAAGAAGAA
D NK DV L P VA A A E V F DA G A FE
GACAACAAGGACGTGTTGCCGGTGGCGGCGGCGGAGGTGTTCGACGCGGGGGCGTTCGAG
L bbb G F R FG G MD A G S YYA S LA
CTCGACGACGGGTTCAGGTTCGGCGGGATGGACGCCGGGTCGTACTACGCGAGCTTGGCG
Q G LL V E P P A A GA WW E D G E LA
CAGGGGCTGCTCGTCGAGCCGCCGGCCGCCGGAGCGTGGTGGGAGGACGGCGAGCTCGCC
G S DM P LW S Y* S K SR T E K C GAQ
GGCTCCGACATGCCGCTCTGGAGCTACTAATCAAAATCTCGCACTGAAAAGTGTGGACAA
Il L I LQ K LG E K R E Q S I G E FR T
ATTTTGATTCTCCAGAAATTGGGGGAAAAAAGAGAACAGAGTATTGGTGAATTTAGAACA
E *AMR L R MNGN FC NF GMTC Q I

GAGTAGGCAATGAGACTGAGGATGAATGGCAATTTTTGTAATTTTGGAATGTGCCAGATT
s p S FC DS I *» F* MC S Q * | P VN

TCTCCCTCCTTTTGTGATTCCATCTGATTTTGAATGTGCAGTCAATGAATTCCTGTAAAT
L LL L 8§ KE L FW S S L L* F Y GR

TTACTTCTCCTCTCCAAAGAGCTATTTTGGTCAAGTCTTCTCTGATTTTATGGACGTT

3 DREB MI#EERFFI SHEN S ERFT

Fig.3 Nucleotide sequence and putative acid sequence of DREB gene

FIA SMART #TEHEM DA ,DREB  T,DNA Ligase EE ## , M B R E LA R N
ERHESHELSE 43112 NFEMHI—HEHN  pWMI01IDREB .

AP2 &1 , AP2 IHREBER 2 1 AP2-DNA 4
1 . AP2 1918 |, AT 3 A p-ITEBA 1 4 o-1REE 2000 bp
g, HPUTE 24N p-IBHRWNE 47 NHNER 1500 bp
BR(V)M%E 136 LA RRK(E) , B RHMIK(Y) , 1000 bp
X RE DREB ¥ 3%k A5 DRE IRX/EA T4

750 bp

RULESEXBEARA AAENEEENRESD
B BE % 4 7 DREB ERMTEARMN A , EH o
8 43-112 (UEEFEN — AP2 £#5 ’ FEZER M SFEFRE; 1. 2 B pWMI101DREB H#E4RK PCR =4 .
B 5 DREB ¥ &k [E FRIkH BEVSIE(E 4) . 4 E4FH pCAM-BCDREBL #J PCR &3
23 %I‘ﬂ%_’tﬁi DREB %*ﬁ%%ﬂiﬁﬁkﬂ"]#ﬂﬁ Fig.4 Detection of recombinant
FBamH I1fXba 17 B EBYHFEENERN BAMABNFBRSIYXN ZEARNBITT

pMD-18T vector it R M A& pwWM101 , B & B A PCR ¥ BIIE , B3 1 &£KH 1000bp HE , HIR
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EEE0 /&M , BamHI # Xbal M E 4] EH H &
PWM101DREB B4 10 000 bp B9 pWM101 &
A EBMEKY 1000 bp WEMRE . R ZENR
RE A RIETS |

5000 bp

1000 bp

M SFEHRIE; 1 pWML01 #HfE ;2 pWML01DREB XA .

5 HEYFRIEEIK pWMI01DREB BN EGTI L E

Fig.5 Detection of the expression vector by double-enzymatic digestion
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EYEEEDERNERNFPEEEERNE
SR FEHLERIDREBERES |, ThE
ENRBNNERNPEEEENER . EEYF
ELEANBREHBFTSHNIIEERNLEHESR
DRE/CBFIR=EA T , ERREST. EXK. HE,
BEMESHEY kg BIDREBERY Bl
ERMMWDREBEFRER FER/LFHEZRE, TE
ZEHBMNIES  BEREEHIS , IHRAIDREBL
REWGMDREBcHZTENSHES , AAFZE
BiFES  BXEMLPCBF3 REFKEBRES , 1IFF
FENBELFESE .

DREB%% 5% [ 7/ # AP2-DNA 4 #3913 4R <
RE , SHARAE. REUARTERE. S4EES%
BEHX  ERMERKXEPREENREZEARM.
THEFEREBRESTREMSHWDOREBERER —
MNARPAP2 5831 | HEAZEFRER FEHRREX
THEEE R RIZFIREX .
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