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Abstract: A gene encoding DREB transcription factor was cloned from ¢DNA in leaf of cultivar
¢ Anjibaicha’ of Camellia sinensis (Linn.) O. Kize. by RT-PCR method, which was named as CsDREB-
A4b. The result of sequence analysis shows that CsDREB-A4b gene contains an open reading frame with
length of 873 bp, 290 amino acids are encoded, which has a conserved AP2 domain. By homologous
evolutionary analysis with AP2/ERF family transcription factors from Arabidopsis thaliana ( Linn.)
Heynh., CsDREB-A4b transcription factor belongs to A4 group in DREB subfamily. The result of
multiple alignment shows that amino acid sequence of conserved domain in CsDREB-A4b transcription
factor has high similarity to that in DREB transcription factors from other plants, such as Ricinus
communis Linn., etc. CsDREB-A4b transcription factor is hydrophilic protein, theoretical relative
molecular mass is 31 938.5, theoretical isoelectric point is pl 5.91, grand average of hydrophobicity
is —0.603, and in which, percentages of basic, acidic, aromatic and aliphatic amino acids are 12% ,
12% , 7% and 15% , respectively. In the early stage of high temperature (38 “C) stress treatment,
relative expression of CsDREB-A4b gene is significantly higher than that before stress treatment. Under
low temperature (4 °C) stress treatment, that of CsDREB-A4b gene appears a significantly increasing
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trend. Under salt (200 mmol - L' NaCl) and drought (200 g - L' PEG) stress treatments, that of
CsDREB-A4b gene appears the trend of firstly decreasing and then significantly increasing. It is indicated
that CsDREB-A4b gene participates in response process of ‘ Anjibaicha’ to abiotic stress and shows
differences in expression under conditions of different stress treatments.

Key words: Camellia sinensis (Linn.) O. Kize.; ¢ Anjibaicha’; DREB transcription factor; CsDREB-

A4b gene; abiotic stress; expression analysis
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Fig. 1 Expression profile of CsDREB-A4b gene in four cultivars of
Camellia sinensis (Linn.) O. Ktze.
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PKTQKNPEPIKPEQEEIKKRPIKRTIRESNSSNIKNPVYRGVRMR
361 agttggegeaaatggglctctgagaticgacagectegeaagaaatcacgeatttggeteggeacttactetacecctgaaatggecgetegageacacgatgtageegetegaageate
SWGKWVSEIRQPRIKKS RIWLGTYSTPEMAARAHBDYVAARSII
481 aaaggcaactcggegatlcteaatticecteaactegetgactegeteeccegececgecetegeletegectegegatgticagtetgeggeggegaaagetgetactatggagettatt
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ELQLVDS VDGWLFS PWRVHDFDFFGFYSDOQTAVDES MIP
841 agcagcttigagagtttgacatgggatgctiga
S SFE SLTWDA =

# o ZKEETSF Stop codon.
B2 FB@HREBEZ’ CDREB-A4b EEH) cDNA FHIRERBHSERF T

Fig. 2 cDNA sequence of CsDREB-A4b gene from cultivar ‘ Anjibaicha’ of Camellia sinensis (Linn.) O. Ktze. and
its encoded amino acid sequence
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Fig. 3 Prediction on conserved domain of CSDREB-A4b transcription factor from cultivar ‘ Anjibaicha’ of Camellia sinensis ( Linn.) O. Ktze.
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Fig. 4 Phylogenetic tree of CSDREB-A4b transcription factor from cultivar ‘ Anjibaicha’ of Camellia sinensis (Linn.) O. Ktze. and
AP2/ERF transcription factors from Arabidopsis thaliana ( Linn.) Heynh.



H2 OB, A AW

ST AL CsDREB-A4b FEPH B4 5w 8 b HOF A 4 Fip e /4 i 1 5

fif

2.4 CsDREB-A4b #FREFREMFIILEX B
4 J5T 43 4 2 I 248 B RE 4z T30

N T LA RT AR R 2T 28 CsDREB -
A4 SR T B PR ST 25 R R, b L PR 435 4 k1) 2 3
A7 5 5 HAA Y DREB 2855 58 H 7 08 57 45 4 31 1Y)
BILMRF N IATZH IR (K 5), SR B &%
HZ%’ CsDREB-A4b ¥ 5% [N 15 Solanum lycopersicum
Linn. ( XP _004241746. 1) . Bk ( Ricinus communis
Linn., XP_002515992. 1) . Prunus persica ( Linn.) Batsch
(XP_007202464. 1) . faf 4& ( Nelumbo nucifera Gaertn.,
XP_010249578. 1) . 0] A ( Theobroma cacao Linn., XP_

C. sinensis ‘ Anjibaicha’
Ricinus communis
Prunus persica
Solanum lycopersicum
Nelumbo nucifera
Theobroma cacao
Solanum tuberosum
Populus trichocarpa
Vitis vinifera

Nicotiana tomentosiformis
Citrus sinensis

Brassica rapa
Nicotiana sylvestris
Sesamum indicum
Consensus

C. sinensis ‘ Anjibaicha’
Ricinus communis
Prunus persica
Solanum lycopersicum
Nelumbo nucifera
Theobroma cacao
Solanum tuberosum
Populus trichocarpa
Vitis vinifera

Nicotiana tomentosiformis
Citrus sinensis

:
ST T §=3388 T O TP
Brassica rapa S )
Nicotiana sylvestris
Sesamum indicum
Consensus

LPRER SRS PRIV 2\ AENG A,

007012129. 1) . %5 % ( Solanum tuberosum Linn., XP_
006359467. 1) . & R4 ( Populus trichocarpa Torr. et
Gray,XP_002298236. 1) %] ( Vitis vinifera Linn.,XP_
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Fig. 5 Result of multiple alignment on amino acid sequences of conserved domains in CSDREB-A4b transcription factor from
cultivar ‘ Anjibaicha’ of Camellia sinensis (Linn.) O. Ktze. and DREB transcription factors from other plants
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F1 FH@F TEAZ CDREB-A4b #REF5HAEY DREB X5 REFRERF TR EBL SRS

Table 1 Analyses on physical and chemical properties of amino acid sequences of CsSDREB-A4b transcription factor from cultivar ‘ Anjibaicha’

of Camellia sinensis (Linn.) O. Ktze. and DREB transcription factors from other plants

D mas RO SRR T B LA WBl/%?  Poroomtage?) | KTHIHUKTE
Species!)  No. of accession NLTmber -of Theoretical relative ' Theor('%ncal' Grand average of
amino acids molecular mass isoelectric point BA AC AR AL hydrophobicity
1 290 31938.5 5.91 12 12 7 15 -0.603
2 XP_002515992. 1 241 25 855.6 4.92 10 13 6 18 -0.346
3 XP_007202464. 1 262 28 536.4 4.94 10 12 8 13 -0.657
4 XP_004241746. 1 192 21 472.1 4.99 14 16 8 19 -0.463
5 XP_010249578. 1 237 26 110.0 4.93 11 14 8 16 -0.561
6 XP_007012129. 1 261 28 444.5 4.98 10 12 8 17 -0.515
7 XP_002283864. 1 241 26 129.9 4.99 11 13 7 16 -0.544
8 XP_006359467. 1 218 24 482.6 5.06 13 16 8 16 -0.570
9 XP_002298236. 1 233 25 474.4 5.37 12 13 7 18 -0.426
10 XP_009596664. 1 196 22 054.7 5.54 13 14 9 18 -0.536
11 XP_006465666. 1 243 26 830.5 4.71 12 16 6 18 -0.598
12 XP_009108829. 1 232 25 856.6 4.75 12 16 9 16 -0.548
13 XP_009776195. 1 199 22 114.8 5.98 14 13 7 20 -0.459
14 XP_011072408. 1 215 23 354.1 5.86 13 13 7 14 -0.487

D1, Z i Ah < 2675 F1 45 Cultivar ¢ Anjibaicha’ of C. sinensis ; 2: R Ricinus communis Linn.; 3: Prunus persica ( Linn.) Batsch; 4: Solanum
lycopersicum Linn.; 5, A€ Nelumbo nucifera Gaertn.; 6 T A Theobroma cacao Linn.; 7 W% Vitis vinifera Linn.; 8. LA B Solanum tuberosum
Linn.; 9: B4 Populus trichocarpa Torr. et Gray; 10: Nicotiana tomentosiformis Goodsp.; 11: &8 Citrus sinensis (Linn.) Osbeck; 12 FE#
Brassica rapa Linn.; 13 KA MR Nicotiana sylvestris Speg.; 14 : 2§k Sesamum indicum Linn.

2) BA . B2 KR Basic amino acids; AC; TR e R MR Acidic amino acids; AR FF G R IR Aromatic amino acids; AL; NE Wy it 2 JE R Aliphatic

amino acids.
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Fig. 6 Analyses on hydrophilicity (A) and hydrophobicity (B) of amino acid sequence of CSDREB-A4b transcription factor from

cultivar ‘ Anjibaicha’ of Camellia sinensis (Linn.) O. Ktze.
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Fig. 7 Secondary structure of CSDREB-A4b transcription factor from cultivar ‘ Anjibaicha’ of Camellia sinensis (Linn.) O. Ktze.

AtERF1 CsDREB-A4b

B8 ZF#mAh REAZ’ CsDREB-Adb R E T 51l# 7 AERF1 #RE T 2 M= REMLEE
Fig. 8 Comparison on tertiary structures of CSDREB-A4b transcription factor from cultivar ‘ Anjibaicha’ of Camellia sinensis
(Linn.) O. Ktze. and AtERF1 transcription factor from Arabidopsis thaliana (Linn.) Heynh. [?]
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Fig. 9 Analysis on relative expression of CsDREB-A4b gene in leaf of cultivar ‘ Anjibaicha’ of Camellia sinensis (Linn.) O. Ktze. in
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