PG S EEAAR 2013, 22(4) ; 38-43
Journal of Plant Resources and Environment

P 3 0 38 I DU IR it ol < 5% B [ et 1Y
%Iiﬁ%ﬁ%ﬁ

BEWL', 54T, R %, §440

. BEPOIETE S AR b, BEVE DY 7100625 2. BEPEAE LEIH ELZSH-RFGE AT, BEPE £2FH 725300)

% : K1 DDRT-PCR £ A, XKL (4 °C) Wrif Ak B AS [7) 1 18] (0,8 12,24 Fi1 48 h) J& 254 [ Camellia sinensis
(Linn.) O. Kize.)JLFE M Fh < LLBHIE M (¢ Ziyangyuanye’ ) I - A7 22 55 38 30k 59 3 R R AT 20 B8 R I, 9 2R FH 2 8
RT-PCR X 25 57 R IR FE R I FR R EAT T LU, SRR W A 12 S5 19X i 1 A B I 25 57119 ¢DNA J#Ex,,\
3 BRSNS R 22 R B B, A DI A A Csgsf . Cscafl 1 Cscaf2 , B FEEL 50 217 316 F1 232 bp,
X a5 R B oR  Csgsf SR A ¢ 2235 12K (¢ Anjibaicha’ ) Fl1¢ B H: 43 (¢ Longjing 43 ) HO 4% & Ik A% A 1l i 6 [
B R JE 43530 96% F1 91% , 5 3% 5. ( Phaseolus vulgaris Linn.) $EZE B & (Medicago truncatula Gaertn.) JHi4% ( Elaeis
guineensis Jacq.) \FA£S (Panax quinquefolius Linn.) FI7KFE ( Oryza sativa Linn.) SEFEY) 04 R BERE A 08 1) 55K 7 371
[P IR 90% L) - IR, Csgsf WA 2544 45 Z It I & UG R R BE; Cseaf2 5T W38 2540 F 25 W 35 1Y
cDNA F[RITEM: R 100% , Ry A 7 2T SRR IR M8 Y R IR R BE ; CseafT AA R IRIIRF 30, 4 H 28 5 ¥ 368 4H
%E@lﬂiiﬂﬁlﬁﬁxo B it RT-PCR AT 45 32 . Csgsf M CscafT TEARIRMIE A07 46 1 B T 4 22 4 H 3R A REFHAT

T Fsf 18 B T T T R 5 17 Cseaf2 143235 8 AT IR i 36 e ) 2B 4 28 0 R IR 76 Wil 48 h Je ik Bl ok, 3 A BE
MR 5 22 S i B S5 R AH AT

REEIR: W PUIEME; DDRT-PCR; fRIELIMME 5 2EIH 22 53R0K . A & BEM: A BUR S D A B

FE4ES: 0786; S571.1 XHEkFRERD: A XERS: 1674-7895(2013)04-0038-06
DOI: 10.3969/j. issn. 1674-7895.2013. 04. 05

Analysis on gene differential expression of cold-resistance cultivar ‘ Ziyangyuanye’ of Camellia
sinensis after low temperature stress CHENG Guoshan', YOU Xincai®, WU Yan', ZHANG Jinjin"""
(1. College of Life Sciences, Shaanxi Normal University, Xi’ an 710062, China; 2. Tea Institute of
Ziyang County in Shaanxi Province, Ziyang 725300, China), J. Plant Resour. & Enwviron. 2013, 22
(4): 38-43

Abstract; Using DDRT-PCR technique, differential expression genes in leaf of cold-resistance cultivar
¢ Ziyangyuanye’ of Camellia sinensis (Linn.) O. Kize. under low temperature (4 °C) stress for different
times (0, 8, 12, 24 and 48 h) were separated and sequenced. And their expression characteristics were
compared by semi-quantitative RT-PCR. The results show that twelve primer pairs can amplify ¢cDNA
segments with obvious difference, in which, three segments are differential segments related to cold-
resistance and are named Csgsf, Cscafl and Cscaf2 with base number of 217, 316 and 232 bp,
respectively. The alignment results reveal that the homology of Csgsf with glutamine synthetase gene of C.
sinensis cultivars  Anjibaicha’ and ‘ Longjing 43’ is 96% and 91% , respectively, and the homology of
Csgsf with gene sequence of glutamine synthetase of Phaseolus wvulgaris Linn., Medicago truncatula
Gaertn., Elaeis guineensis Jacq., Panax quinquefolius Linn. and Oryza sativa Linn. is more than 90% ,
therefore, Csgsf should be glutamine synthetase gene segment of C. sinensis. The homology of Cscaf2 with
¢DNA of C. sinensis expressed under drought stress condition is 100% , so Cscaf2 is an responded gene
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segment of C. sinensis to drought and low temperature stresses. No homology sequence with CscafI is
detected, and it is conjectured that Cscafl is an unknown gene segment related to cold stress. The
analysis result of semi-quantitative RT-PCR shows that Csgsf and CscafI begin to express at initial period
of low temperature stress and their expression amount is down-regulated with prolonging of low

temperature stress time, while expression amount of Cscaf2 is up-regulated with prolonging of low
temperature stress time and reaches to the highest after 48 h of low temperature stress. The expression
characteristics of three segments are consistent with the result of their differential amplification.

Key words: Camellia sinensis (Linn.) O. Kize.; cold-resistance; DDRT-PCR; low temperature stress;
gene differential expression; glutamine synthetase gene segment
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Table 1 Primer sequences used for DDRT-PCR of Camellia sinensis
¢ Ziyangyuanye’ gene
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Fig. 1  Electrophoresis result of total RNA of Camellia sinensis
‘ Ziyangyuanye’ leaf after treated by low temperature (4 °C) stress
for different times
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C

A H5195% B0329/B0311 #47T#Y) DDRT-PCR 4 3% 45 5 | & Hh “a” 3RIR5 22 5 7 Bt DF-8 Amplification result of DDRT-PCR by primer pair B0329/
B0311, and “a” in this figure showing the differential fragment DF-8; B H514% B0329/B0305 #E47AY DDRT-PCR B2 [Erp«h” F#om &7 H B
DF-2 Amplification result of DDRT-PCR by primer pair B0329/B0305, and “b” in this figure showing the differential fragment DF-2; C. F5[#/%} B0328/
B0305 j#47H) DDRT-PCR 4" B4Z5 5 [« " R 22 5 Fr Bt DF-3 Amplification result of DDRT-PCR by primer pair B0328/B0305, and “c” in this

figure showing the differential fragment DF-3.

2 Z{RiE(4 °C) BB AR E R ZA @ ZFEER #9885 DDRT-PCR ¥ 15 E i
Fig. 2 A part of amplification pattern of DDRT-PCR of Camellia sinensis ‘ Ziyangyuanye’ after treated
by low temperature (4 °C) stress for different times
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i iR DDRT-PCR ¥ 144815 25 5% | B, X 22
SR BRI HEAT Uk PCR ¥ 8% 9 14 7= 4 B4 W, ik
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B IR PCR P37~k 1| 40 F B, HAr F e 578

M 1 2 3
2000 bp

1500 bp
1 000 b
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M: Marker; 1. 2253 F Bt DF-8 Differential fragment DF-8; 2 =R B
DF-2 Differential fragment DF-2; 3, 245 H Bt DF-3 Differential fragment
DF-3.
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R PCR ¥ 8 E &

Fig. 3  Amplification pattern of the second PCR of differential
fragments of Camellia sinensis ‘ Ziyangyuanye’ after treated by low
temperature (4 °C) stress for different times
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[f-actin
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Fig. 4 Semi-quantitative RT-PCR result of differential fragments
Csgsf, Cscafl and Cscaf2 of Camellia sinensis ‘ Ziyangyuanye’ after
treated by low temperature (4 °C) stress for different times
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