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Cloning of Stress-related Transcription Factors Gene from Cotton by Optimized

TAIL-PCR

LIANG Cheng-zhen, ZHANG Rui, SUN Guo-ging, MENG Zhi-gang, ZHOU Tao, DING Zhong-tao, GUO
San-dui”

(Biotechnology Research Institute, Chinese Academy of Agricultural Sciences/ National Key Facility for Crop Gene Resources

and Genetic Improvement, Beijing 100081, China)

Abstract: ABF/AREB/ABI5/DPBF transcription factors belong to basic leucine zipper protein, this kind of transcription factors
plays an important role in the signal transduction pathways of ABA-dependent abiotic stress. In this study, taking structure char-
acteristics of ABF/AREB/ABIS/DPBF as the research object, we cloned three bZIP encoding genes by 3' RACE successfully
from cotton and also optimized the TAIL-PCR conditions. The further experiment results showed that we had got the integrated
sequences of the ORF, 3" UTR, aswell as part of 5 UTR sequence. The genes we cloned will provide candidate genes for resis-
tance genetic engineering of cotton. Furthermore, the optimized methodology of TAIL-PCR will provide an easy and efficient
technology for cloning of target genes.

Key words: cotton; ABF/AREB/ABIS5/DPBF; transcription factor; TAIL-PCR; stress-related genes
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ey e 4y 85 B e KR, JiH 2 ORF(Open
reading frame) /3 51| , &3 [ D REAF 9T v 1 B e
Hy IR, HET, T4 2 cDNA J73 5 U
F) i it 5 RACE JRAFSEEH 1Y) 5 o 584 )7
G 3" RACE FRASFFEINY 3" dised& 7 4, T
R 3 s EAESFRY Ploy (A)45# 3" RACE i
A G Olig(dT) 51 ¥ 17T RT-PCR A LA i 5k
RILH M 3 e 875, 5 RACE 73 [ il
AR BITZ RN, AR AR AR D TR A e R
MRNA [ 4l 2R & B TR, R 2 3%
771 H mRNA 7ESL 501 78 h 25 By B fige 38 hm 1
PRAERIXERE ; O3 A, — e i) S 5 2 R XE LA 1 57
RACE T 75 22 Y IRGR SR | BRI 75 22 SE A
SR E 5 RACEK Kit JR5EMSEES, A b in
TR A, PORXIFRAEF PCR(Thermal asym-
metric interlaced PCR, TAIL-PCR )4 A M P45 |
A BRI R A 2 W i bk, B
A 1E B A KA B ) A s AR SR R Y
TAIL-PCR Bt 5° RACE 4% K 1 ¥k AR 4E cDNA
HpGHE o B RIS Y 5 AT R T 51, I TELN
B A& TAIL-PCR ) fiL 1k & 1+ & H 7E i 4E
ABF/AREB/ABIS/DPBF 2% 53t [H F 4 i %5 K 7
N

|

1.1 SRR

1.1.1  HE ML ARAE( Gossypium hirsutum L.) i
F Y18R F K H  RAEEA FAHEA 4 57 BRI VR
T WATER.

1.1.2 B 5FE. E.coliDH50  Hi A< 52562 {4
il ; FEREZR R PMDL9-T 3K [ TaKaRa EHA
1.1.3  HEALLF], LA Taq AR A KEREY
TR RS T 5 R SR & T4 DNA 421
H Promega /A A ; £ FBR 4 N VTEEIE 5 MBI 2
Al 51 A e B AR T AR TR A,

1.2 XWHE

1.2.1 FI7EAEFAL] DNA #2583k i PR AR AL
L L 41 DNA 2 BCR FH 2R 9 CTAB
2, RIS SR 6] .

122 Hi/EE RNA 92 cDNA #1145, Kt
A RNA $EICR HIANRR / 8 B K 7409, cDNA

o 1A 3% IR Promega 2 ) 1 52 % St 7
&7,

123 RACE Jrik si ERRAE bZIP K45 sk A1 37
Jit cDNA J7 31 ) i it ., # Clontech Smart RACE
R B UL ERE R H 50 pL 1R & TEFRSECN .
94°C 30's,94°C 30's,60°C 30 s, 72°C 3 min, 40 ~/E
PR, 72°C 4 min, ¥ 3' RACE i3 i 46 4
23] GenBank 14T BLAST K BLASTX, fifiik
HgERE i Balf T NP i s

124 TAIL-PCR J7 % 7% [ ABF/AREB/ABI5/
DPBF 2845 R A F 255 F] 57 25 cDNA J751, 1R
PEE A0 3’ I cDNA FF51, #it 34 Ia
Fr 5 05 |9 spl p2. . 5p3, RN, AR 4 SCHR A4
EMET 11 4 BEALS 9 AD1~AD1L(# 1), 43
S LAAR 46 B K 2H DNA Il cDNA i #55 Hz i 7
TAIL-PCR ¥4, S i 5514 L3 2, 1963 A b e i
LUK 25 5

12.5 TAIL-PCR ¥ 1 F= )y %z K i . o1
TAIL-PCR % 5 a5 =% PCR /=¥, 5 T #ifk
PMD19-T % 4% 5 454 b E.coli DH 5o J&3Z 25
AL, 5 B 6 PE A s R B PCR RG] %5 5
TE A A R R SEAT I, W 45 SR A Conting
express, Vector [l 5 = Yy 8 (#1743 Fr, 1EH 37
Uity 5 LA A B LA 5 4 A [ R B DXl A i e
BEEA TR AR T 3R AR 0 A R P 51 4 52 ) i
$H, HEIPAF R AL T,

2 RGN
2.1 ABF/AREB/ABI5/DPBF 2% R REF &4
#r % 3' RACE @5 #i%it
ABF/AREB/ABIS/DPBF 25 5% 51 [ F % % i,
BN di— AL 3 AMRSF A 5l C1,C2,C3,
HAK PRI AN 40,25 .35 N IERRFR L, HII
PEAR YR H - 31%~ 79% . 64%~ 86% ,95%~ 100%,
Ho i B — 3y iE 2 Br K BRIk 2928 15,18,
19 MNEEEMR IR ; C Wi AT — MRSF Y bZIP 4514
B, 24 80 M FEFR FR I L A, C0FE el X A5
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RSETRIRFE 0 S i BE RSP X B, P8 R
* EKV * ERRQRRMIKNRESAARSRARKQAY T
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Table 1 Primers used in this paper

Primer name Primer No. Primer sequence
AD Primers AD Primer 1 5'-NTCGASTWTSGWGTT-3'
AD Primer 2 5'-NGTCGASWGANAWGAA-3'
AD Primer 3 5-WGTGNAGWANCANAGA-3'
AD Primer 4 5-TGWGNAGWANCASAGA-3'
AD Primer 5 5'-AGWGNAGWANCAWAGG-3'
AD Primer 6 5-CAWCGICNGAIASGA- 3'
AD Primer 7 5-TCSTICGNACITWGGA-3'
AD Primer 8 5'-STTGNTASTNCTNTGC- 3'
AD Primer 9 5-WCAGNTGWTNGTNCTG- 3
AD Primer 10 5'-TCTTICGNACITNGGA-3'
AD Primer 11 5'-TTGIAGNACIANAGG-3'
RACE Frimers AMV Adaptor 5'-GCTGTCAACGATACGCTACGTAACGGCATGACAGTG
TTTTTTTTTTTITTTTITTIT-3
RACE rvl 5'-GCTGTCAACGATACGCTACGTAACG-3'
RACE rv2 5'-CGCTACGTAACGGCATGACAGTG-3
ORF Primers GFORFp 5-ATGGGGTCTAATCTGAATTT-3
GFORFrv 5-ATGGTGGTTGAGAACTCTGA-3
Note SCorGW:AorT;N:AorCorGorT
%2 TAIL-PCR R &%
Table 2  Cycling conditions used for TAIL-PCR
Reaction File No Thermal cycling condition Cycle No.
Primary 1 94°C 5 min, 95°C 10 min 1
2 95C 155, 61°C 15572C 30 s 5
3 95%C 155, 25°C 3 min, ramping to 72°C over 3min, 72°C 2 min 1
4 95C 155,44C 155, 72°C 30s 3
5 95°C 10, 61°C 155, 72°C 2 min
95°C 10, 61°C 15 s, 72°C 2 min 12
95°C 10s,44°C 155, 72°C 2 min
72°C 10 min
95°C 10, 63°C 15, 72°C 2 min
Secondary 95°C 10s,63°C 15 s, 72°C 2 min 15
95°C 10s,44°C 155, 72°C 2 min
6 72°C 10 min 1
95°C 10, 65°C 15 s, 72°C 2 min
Tertiary 95°C 10, 65°C 15 s, 72°C 2 min 15
95°C 10s,44°C 155, 72°C 2 min
6 72°C 10 min 1

ABF/AREB/ABIS/DPBF 24 5% 11 C A 3,
PRl i X3l TR I 5 | e i e e (BT 1),
S5O R RS O 2 M R A ARl o R S 1Y
Bl P X 3 5 3 P 2% S T O 51 4 bzIPfpl A1

bZIPfp2.

TCHGCDGCDMGDTCHMGVGC-3';

ZIPfp2:5' -GARTCHGCDGCDMGDTCHM-
GVGCHMGVARRCARGCWYAH-3',
(M:AorC; K:GorT; W:AorT; R:AorG; Y:CorT; S

CorG;D:AorGorT;H:AorCorT;N:AorCorGorT)

bzIPfpl:5" -AWGATHAARAAYMGVGAR-
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bZIP ABI5

ABF
AREB
DPBF

31%~79% 64%~  95%-~

86% 100%

TRABI
70%~95%

Bl 1 ABF/AREB/ABIS/DPBF 2% % E T 45#94% = (Ruth R,2002)
Fig.1 Structural characteristics of ABF/AREB/ABI5/DPBF transcription factors(Ruth R,2002)

2.2 ABF/AREB/ABI5/DPBF £ R REFHBEE
3’3 cDNA FF 5l 18 & i 1%

ALK 57 TaKaRa A )/~ 7] 3'-Full RACE
JRH, AT RO SRS 1) AMV Adaptor (35 1),
FIH AMV Adaptor 1E 2k i sk 51 )4 T cDNA
H—HE A B TR N AETE BE R Y bZIP
HH Sk H -, RSP RER D AR S B s
fifi it 2 4 52X 95 19 bZIPfpl | bZIPfp2
IR PE AMV Adaptor % 1 i) RACE X549
RACErv1 RACEN2 #1712 PCR ¥4 , L%
# 5% cDNA it , @ ad 10 PCR ¥ 38 a5
FRAEH 13 NFIMEsERE (18 2 HER 9 45 2R,
Prx st J B IS 5 T #idk PMD19-T &4, 4

PCR 1] %5 1A 0 s 4H o 0 Tl e, I
ZERATIH A PIZE 5 Ploy (A) 25 F 51 FIAS
& Ploy(A) 85k IF 51, XA Ploy(A) 45
HFE— N RIS 1 B SRR 5 3
A ELAEHERR R & Ploy (A) 4514 1 )7 51 #2582
GenBank J 14T BLAST K pBLAST, ¥
XFEE et B A s RE AR SEE AARAR ) 13 A4~
Tk /3% 348 T ABF AREB/ABIS/DPBF
FIE R IS HE R B, A SGEBE A E kAR 1
F BRI R T IR T LA, 253 Wrbmic A BERN
M CHGE 1 ABF3/DPBFS AHIME i , BRI
¥ HAw 44 GhABF3(M A%k %),

2 3' RACE H.:\ PCR ¥/ 145
Fig.2 Amplification results of 3" RACE-nested PCR

2.3 TAIL-PCR BE#L5| 7% 1% R 45 575 ik it
TAIL-PCR I i OCHEAE T RENLE | P 0 e85
KA S5 PRI, o T R-UE TAIL-PCR AR 16
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X5 | A3 3 B U AT A R et
23.1 EEPLT Wi, R ERTEHRGER 11 5%
TAIL-PCR FfiHL5 % AD1~AD11(5E 1) S5Hi4E
e o YT A1 i A A i e A
A4 AL TP AR BN B A FEALS |4 . AD1,
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CDNA 3 34 R AR T A BERLE 14 (B 3
KEHLS 1% AD1,AD2 AD10 AD11 7E454E cDNA
YA R D), HE R R & AD10 FiT AD11
P 2R BE ML | 0 R A LR v, IR 5

P s 2 HaR R BE8AIE, 7E R TAIL-PCR
PAGIFE P AT G, S 2 4 A0 e T
AN Y cDNA BRI A 45 5 3 AR IR
R EE R K s > T BERLE |9 B B AR R S
S INEAT =) R E

232  FERGIYET R iR AR AR —
M PCR 5 [ Wicit = Sk 1 $2m TAIL-PCR 4
B RE S AR SCI HEAT TP AL EE G . D =
SRR L IR JORER & T 60°C, KT 72°C, H
SRR S spl sp2,sp3 1R R AR IR
i s — 4 K55 — % TAIL-PCR P A4 54 1
F BAS AN B — 20 3 1 S S A i e Y
Frs e @95 5149 3 A 5~10 ANl FEH IS 2
P G.C i, JHIE 3 Kum 5 MR
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ANEE I IR B AR R A BT, IR0 G
ay C BB (Bl =3 ), XA AT IR KR
FEM U DR RS A SRR R Y D
GhABF3 ZER e ], AR 2.2 rh RIS A% 1
TR P55 S, it = 45 R i 1Y TAIL-PCR 4§
5514 GFSP1,GFSP2 . GFSP3, #4141 T :GFSP1.;
5'-ACCACTCTGCAGGCCACTAGACCTG-3' ;
GFSP2.5' -GCTGTTGTCTCTGCTGTGAATGT-
GAGTG-3' ;GFSP3.5' -CACCAACCGGTGTGCA
TATCTTCCCTCAC-3', GFSP1 GFSP2 GFSP3 11

1B KRR Ry 63°C ,66°C ,68°C , GFSPL fil GF-
SP2 GFSP2 #il GFSP3 5| ) 18] J¥ 1) [1] B 4K ¥k hy
168 bp .90 bp, SkEHLS 14 AD10 Xt TAIL-PCR
P 45BN R 3 frsk (Line8 . Line9, Linel0) , A
PR B 2.3 40 LIE, SRS 5 5
TR S RY Y Z M RN T SRR
5% GFSP1 il GFSP2 GFSP2 Fll GFSP3 22 |H] f]
JP 3 [l B F A — B, DU 43 My 388 B 3Kk A
T2, V¥R AKAT 3, Hitk, & =%
TAIL-PCR ¥ 343545 T —EU 45

4 8

O 10 11 12 13 M

" 'z"’?."

AD1 AD2

AD10 ADN

B 3 GhABF3 E[R 5' i TAIL-PCR Bk 4
Fig.3 Electrophoresis analysis of TAIL-PCR amplified products

2.4 ABF/AREB/ABIS/DPBF £ #EFE FHLE
5’ i cDNA F 5l TAIL-PCR £ B R %%
GhABF3 A 5 % TAIL-PCR 2t [u] )i 4 4>
PRSP R B (K 3 1.4.5.6) , I 3 45 o it
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i )7 415 B SR R B e A — 3, U AL |
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i A R L S AR T B, 38 S I UE T DA X —
(g, R, 2 RS ) TAIL-PCR AR AT LA
18 % H M AR 16 cDNA 30 [ ABF/AREB/
ABI5/DPBF 2588 F 4wt 3L A, 78 1% B IR WH Bt
Jie b 4% BUE B TAIL-PCR 2f—%8 5 48 Mo =
Y E YR, WS ERSAATASE R RO
=4 TAIL-PCR ¥4 B, BPES—40R1%E —4¢ |

55 AN =g Y W 2 (R RN 25 B S R
5514 spl Fl 5p2 . sp2 Fil sp3 Z [A] KR /N2 Sl AH
MY, OEYS T ik pMD19-T %
2, XF PCR K V) %5 5 1E 4 14 B 21 JSokadt 4 1
J¥, FIH Conting express, Vectorll 554 ) 1 /4%
W 25 AT 5007, IR H SR 33 R
B, XPFRAEBKRIERA , —IK TAIL-PCR A~—
FERBNEARAT TERE B SE R T 5], DR L5 2 LB 84S
FIAZF R P 9 R Jeml, ks 5 st T8, A
FFRAFHEAN 5" UTR XS,
2.5 Fr#EEE cDNA FF5RI58IE
ABF/AREB/ABIS/DPBF 25 5% 51 [ F % % i,
B2 A AEARSF R S5 R I, R, bl o ik )
TAIL-PCR & 3' RACE i RWiE ik kg i K
SR gt S T IR R W 2R . FIRAY
& B A T B A GhABF3 3[R 4 1R R o7
VNI W A B S e N i iR aa ]
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Y GFORFfp F1 GFORFrv, 43 5l LI A% 46 52 A 41
DNA J cDNA m#iti#E4T PCR ¥4 (&l 4), 7
KR AL B PR 2H B2 cDNA rth 143 s — 1 H 19 4%
i, H cDNA HRIG I 5 45 R 5 B (e K

/N—%], 728 TAIL-PCR #1519 5 s iR Y51
M 1 2

5 3" RACE K131 3 v A1 iR J¥ 515k H W] —4
MRS EEIR 28 i TERE I, 4 SRS AR AR
731 cDNA PHZE 781 58 42—, UL ITAR SL I hi T
A% T GhABF3 2K 58 % ORF 3741 3'UTR J¥
5 K34y 5 UTR P41,

3 4 M

B 4 A:GhABF3 E[R ORF IIEREAMEIRY 1845 R ;B: GhABF3 EE ORF A cDNA iRl 1845 R
Fig.4 A:Electrophoresis analysis of GhABF3 Gene ORF from Genome chromosome;
B:Electrophoresis analysis of GhABF3 Gene ORF from cDNA

3 it
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