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Cloning and Expression Characterization of a SbDREB
Gene from Salicornia bigelovii Torr.
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Abstract: In this study with Salicornia bigelovii Torr” s genomic DNA as the template a genetic fragment cod—
ing for the conserved AP2 domain of a DREB-ike protein was isolated by using PCR technology. With the primers
designed on the basis of the genetic fragment sequence a fulldength ¢cDNA termed as SbDREB ( GenBank acces—
sion number: JF894301 ) was cloned using its salt-ireated stem ¢cDNA as the template and by applying rapid ampli-
fication of cDNA ends( RACE) methods. SODREB contained an open reading frame( ORF) of 1 206bp long encoding
284 amino acids residues and was classified into BREB A-6 group of DREB protein based on phylogenetic analysis.
The alignment analysis with other homologous sequences from higher plants indicated that the predicted protein se—
quence contained a typical AP2/EREBP DNA-binding domain near the N-erminal region and shared high homology
with other proteins within the AP2/EREBP domain. Quantitative real-time PCR( QRT-PCR) experiments showed
that expression level of SODREB was up-regulated after treatment by high salt dehydration and the phytohormone
abscisic acid( ABA) whicle down-regulated by low temperature. These results suggested that SODREB may play an
essential role as a DREB transcription factor in regulation of abiotic stress—responsive signaling in S. bigelovii Torr. .
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Torr. ) PCR (25ul)  :2.5u MgCl, 10 x
o PCR N ( 10uM/pl) 1.Opl
20% ~40% 1.Owl  dNTP( 10mmol /L)
( NaCl) 5% NaCl 1. OIDNA( 50ng/ul) 0.25ulLA-Taq (
200mmol /L. ' 5U/ul ( ) ) 18.25pl
« PCR :95°C Smin; 95°C 30s 55C
o 45s 72°C 1min 35 :72°C 10min.
200bp  DNA o
> 1.3 SbDREB cDNA
5-6 R
( DREB) SV Total RNA lysis ( Promega
( AP2/EREBP) ) RNA. Invitrogen 37/5"RACE
System( version2. 0) o
DRE/CRT 3°AP, SbDREB
o DRE/CRT 3°  5°RACE o
DREB 37 SbD3-GSP1
SbD3°GSP2 3°AUAP PCR
N o 1 PCR 10 2
T . 5 ShD5”
DREB GSP1  SbD5°GSP2 SbD5°GSP1 5°AAP
PCR  RACE 1 PCR 10
DREB SbD5”GSP2 5°AUAP 2
. PCR :95C 3min 94C
45s 58°C 45s 72°C 1minlOs 35 0 72°C
Smin. 3 5
o o SbDREB 1
1 o
1
1.1 Table 1 The primersequences involved
( Salicornia bigelovii Torr.)
o 0. 1% KNO, Primer name Primersequence
8h SbDF 5 TGGGGG( T) AAG( A) TGGGTC( T) GCC( A/T)
30d 1/2Hoagland GAA( G) ATC(T) CG3~
3d 250mmol /LNaCl.100wmol /L. ABA ShD-R 5ACG(A/T) GA G( A/T) GAG(A) TGG( A/T/
20% PEG6000  1/2Hoagland 4C €)Y AGACT) GEE(T) TTG( A) TA3”

o 0.0.5
2min -80C
1.2 SsDREB
DNA
( (
DREB AP2
WGKWVAEI  YKPLHSSV
F o ShR( 1)

AP2 o

\2.4.8.12  24h

o

Sh-

SbD3°GSP1 5’-CTCGTCTATGGCTCGGAACATTCC3~
SbD3°GSP2 5"-GATCTCATGTCACCACCCAATTTG3~
SbD5°GSP1 5 AGAGACCAAATTGGGTGGTGACAT3~
SbD5°GSP2 5"-GACGAGTTCGATTCTTAGGCAATC3~

3°AP 5-GGCCACGCGTCGACTAGTACTTTTTTTTTTTTTITIT3
3"AUAP 5"-GGCCACGCGTCGACTAGTAC3”
5°AAP 5-GGCCACGCGTCGACTAGTACGGGiiGGGiGGGiG3”
5’AUAP 5"-GGCCACGCGTCGACTAGTAC3”

DNA
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pGEM-T vector ( Promega 1
) 1 3 .
o DNAman 6.0 TaKaRa SYBR Premix Ex TaqTM
o (ORF)  NCBI( http: / /www. ncbi. nlm. o 20l Tl cDNA 2 x
nih. gov) ORF finder Inter— PCR mix 10pul ( SpmoL/ul)
ProScan( http: / /www. ebi. ac. uk) .NCBI o Ipl 7pl H,0 . PCR 195°C
1.4 PCR 30s;95°C 5s 57°C 10s 72°C 20s 40
PCR SbDREB o 3 o
o SV To-
tal RNA lysis ( Promega ) 2
RNA 2.1 SbDREB cDNA
( Takara) cDNA o
actin ; 5-TITT- DNA
GAGCAGGAATCAGAAACCGCC3” 5"-AGGAC-  DREB AP2
CTCTGGGCAACGGAATCTC3" PCR PCR 215bp ( 14)
116bp. SbDREB 57 DREB
5"-TGCACAAAACCTTCCAAATTCTTC-3" DREB
5 TTCCCCCAATGTCTCTGCCTTACT3" PCR AP2 o
144bp. PCR  Light 5°/13'RACE PCR
Cycler 2. 0( Roche ) o Light Cycler 500bp( 5° )
2.0 2-AAcp 900bp( 3* ) ( 18 0
SbDREB o
M 1

750ibp—=T 1000 bp—

500 bp—— —— 567 bp 750bp—
250 bp —— . [T
100 bp ——

B C
1 SbDREB PCR
Fig.1 SbDREB gene fragments dected by Electrophoresis
A: SODREB AP2 (1: SbDREB PCR ; M: DNA DI1.2000) ;
B:5'RACE (1:5'RACE PCR ) C:3’'RACE (1:3’'RACE PCR )

A: Electrophoresis result of SbDREB gene fragment( 1: Electrophoresis result of SbDREB fragment; M: DNA DI1.2000) ;
B: Electrophoresis result of 5'RACE p roduct( 1: The nested PCR p roduct of 5°'RACE) ;
C: Electrophoresis result of 3'RACE p roduct( 1: The nested PCR p roduct of 3’'RACE)

RACE 161bp ( 2) Sb-
¢DNA 1206bp DREB GenBank JF894301. DNASTAR
A 852bp 5 - SbDREB 284
191bp 192 ~ 194 (MW)  31.9Kda ( pI)

ATG 1044 ~ 1046 TAA 7.71
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1 CTCCTOOOC OGO GCCACCOCCCTOCCACCTTOCTOO GG
6l OCCCOACAATACCAATTTCCTT: TOCCCOTCATC AAC
121 TOCTTCATCCCACCTCTTOCTTC TTAC AATAC ATA
121 ATCASGAAACTTATGIGCOTOCTOC AATAG ATAC ATATAGTACC T OO & AC & AC 5 STCC

CTOATCCTCT

IMMATTACCAGGAATAATT
CCTTG

) A FoN-Y I D T Y =3 w H H L
24 TTTTAGATCCTCTAAGTO AGOACC TAAAG AG AGC ATTTOAACCTTTC ATCCCTGO TTC AC
¥ L D P L = E E L K R & F E P F I P N =
301 CACCCACAAACCCACCTTTATACC ACTOTTO AAATA AC A ATCTTTAC ATOTT TTCTC A AC
P F T I | P L ¥ H = =] NN ™ L ¥ MO F = g
361 OOTTTG ATC AAMLMACATG GG TAT TG C AC A Ss ACCTTOCAAAT TCTTC AATGS TTTC TACTC
(=3 F D Q 1) % 1 A ] H L P 1) =1 b M v s T
421 TATG TT TAAAG AAAAACCATCGTTTCCTTTCCOCOC TAAACTAGC AGTAATOAAMTA AMAC A
L [ 1 K o M H R F L s P 1 L o v N | 2 Q H
4s1 AACCC AC AAAATTATATAG AGG AGTA AGGC AGAG ACATTOOGGGAAATHOOTOGCTO AGA
| P T E L v R G v R (=] R H W =) K wW v & E
54 ITAD ATTOCCTAACGAATCO AACTCOTCOTAT O0C TOO0 AACATTCC A AC TG CTO AMD & AC
1 " I F ¥ M R T R L W L =3 T F (=] T A E E
a0l ] CTATOACAAAGC AGCATATAAACTTCGAGO ACACTTTGCTCO TCTC AATT
oy = L o ¥ D K & &Y K L ) 3 (=] H F N R L H
661 TECCCACATATOGAACCATAATGOG ATCTC ATG TC ACC ACCCAATTTGOTC TR
H ™ G = H v i T < F G Lov F
721 FATOCTAAACTTO AAGCCATTTOCCAAAGCT TOO AC ATTCCTC A AC
=] A K L E PN | c =} = I =] T P
TE1 AACACSOCAAMAC AGAOTACCCCTGTTTC TCCTC TG TTTG TG ATTC TG ATTC ATATCCTG
E (=]} (= K T E Y F c F 3 = v c D E D 3 Y F
241 TTTTOGATAC AGTTTCACC AACTACTG ASGAGGTTTTAAT TCGTAAACCC AATGTTOOC A
v L DT v =2 P T T E E w L I R | P K v P
Q01 CCOTTOCAGACCGACTC ACCGACTGCTTCG TGTTC ACC GG AATC TGG ACTTAAGTTG TTGS
T v . D D 5 P T & 3 - 3 F E i (£ L K L L
261 ATTTCACTAAATCTTGTTOGAATOG AATC TGATATTTCC TCCTTGGATAAGCTOCCTTOOS
D F T K =2 oW M E 5] D I 3 3 L D K L P =
1021 TTGAAATTGACTGGGATTC TC TTTAAATC TTGTAS TTAG TTGG TTTTGGGGTTTCATTTC
L E 1 D w o = L -t
1081 CTTTOGCTTAGTTCTTOTTTO GG T TTCC TTOTCCC TGO AAATTOG TATTTTTG ACATCTG
1141 CAACCGACGOOO TG TATAT TAG GATG CATATCC TTO TTAATAT TACTATATAT TG TG TC AA
1201 PV V.V VYN

2 SbDREB cDNA
Fig. 2 Nucleotide acid sequence and deduced amino acid sequence of SbDREB

Thestart code is boxed. An asterisk marks the stop code. Shaded residues indicate the location of the pair of degenerate primers

2.2 SbDREB ( 4.
SbDREB 2.3 SbDREB

( GenBank) SbDREB
DREB AP2 / . PCR (5) SbDRER
ERF DREB N - SODREB
MdAP2 ( GenBank : .
ADE41121) Ck DREB2 ( GenBank 8h
© ADD69957) GhDREB2 ( Gen-— . SbDREB
Bank : AAT39542) GmDREB2 o Sh—
( GenBank 1 AAQ57226) DREB 8h

ZmDBF1 ( GenBank © AAMSB0486.1 ) . 25 8h
ZmDREBI ( GenBank : ACG35323) Zm— 9.5 . A-6 ZmDBFI ® ABA
DREB2( GenBank : ACO72993) ) AP2 SbDREB ABA 0.5 ~

( 3. AP2 /ERF 2h SbDREB 4h

1 14 « 3B 14 16
(V) 19 . 4°C 0.5h SbDREB

DREB A-6 2h SbDREB

[

DREB 6 24h
DREB SbDREB 12%
SbDREB DREB A-6
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3 SbDREB A-6 DREB
Fig.3 Comparison of the deduced amino-acid sequences of ShADREB with other DREB A-6 proteins.
; AP2/EREBP ; AP2 /EREBP 14 19
; AP2 /EREBP B AP2/EREBP
o ; DREB A-6

The shading indicates identities; the highly conserved AP2/EREBP domain is underlined. The stars indicate the conserved valine( V)
and glutamic acid( E) at the 14th and the 19th position in the AP2/EREBP domain respectively. B-sheets were indicated

by the arrows and a-helix by the dots. The conserved domain of A-6 group were boxed

3 - SbDREB
BDREB DRE DREB SbDREB SbDREB
. DREB ShDREB 1
AP2/ERF AP2/ERF DREB A6 .
( DREB ) Sakuma ° AP2/ERF 58
6 (Al A6) . DREB 3B 1 «
Ad A2 BRE/ERF
o 0, AP2/ERF
DREB 75% ’ 14 (V14) 19

DREB (E19) DNA
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Fig.4 The phylogenetic tree of the DREB like protein
FITFL 91143 51 % E $ELE§ 97 AtDREB1A( Q9MOLO) , AtDREB1B( P93835) ,
AtDREBIC(Q9SYS6) , AtDREBID( Q9F193) , AIDREBIE( (9SGJ6) ,
AtDREB1F ( Q9LN86) ,AtDREB2A ( 082132) ,AtDREB2B( 082133) ,
AIDREB2C( Q8LFR2) ,AtDREB2D( Q9LQZ2) , \DREB2E( 080917 ) ,
AtDREB2F( Q9SVX5) , AIDREB2G( P61827) , AIDREB2H( Q9SI1Z0) ;
TINY ( CCA64359) ; RAP2. 1 (NP_564496) ,RAP2. 4( NP_177931) ,
RAP2. 10( NP_195408 ) ; K & GmDREBa( AAT12423) ,GmDREB2
(AAQS57226) ; K ZmABI4( AAM95247) ,ZmDBF1 ( AAM80486. 1) ,
ZmDREB1( ACG35323) ,ZmDREB2( AC072993) ;##£ GhDREB2
( AAT39542) ; HE (G 3% 7 . SbDREB( JFR94301)
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Fig. 5 Expression patterns of SbDREB in
response to various treatments

a 250mmol /L b 20% PEG(6000) ¢ 4°C d 100pmoll /LABA

actin 0.5.2.4.8.12 24h

a 250mmol /1 NaCl b 20% PEG(6000) c¢ Low temperature( 4°C)
d 100moll/1 ABA The actin gene was amplified as a control
The time course of each treatment was 0. 5h 2h 4h 8h
12h and 24h respectively
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