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cDNA-AFLP Analysis of Differentially Expressed Genes in Hot Pepper Leaves
under High Temperature and High Air Humidity
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Abstract In order to identify genes involved in high temperature and air humidity shock responses in hot pepper, cONA-AFLP
approach was employed to identify genes differentially expressed in hot pepper leaves at high temperature and air humidity. High
temperature and air humidity-tolerant line ‘I’ and high temperature and air humidity-Sensitive line ‘D’ were selected as test materials.
Six pairs of primer with relative significant difference selective amplification were selected from 66 pairs primer combinations.
Totally, 315 transcript-derived fragments (TDFS) were obtained. Among the 315 TDFS, 277 TDFS were expressed in high
temperature and air humidity stress and control condition in lines ‘I’ and ‘D’, 13 TDFS were expressed in high temperature and air
humidity stress in lines ‘I’ and ‘D’, 16 TDFS were expressed in control condition in lines ‘I’ and ‘D’, 4 TDFS were expressed in high
temperature and air humidity stress and control condition in lines ‘I’, 5 TDFS were expressed in high temperature and air humidity
stress and control condition in lines ‘D’. This research for further analysis to find out high temperature and air humidity resistant
genes in hot pepper lay the foundation.

Keywords Hot pepper; High temperature and air humidity; TDFs; cDNA-AFLP
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Figure 1 Electrophoresis of total RNAinthe 1, D line

Note: Lane 1, 2, 3, 4 are the total RNA of 1, D line, at 40C
/30°C (d/n), 90% RH and 28°C/18°C (d/n), 75% RH for 4 d
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Figure 2 Electrophoresis of cDNA reverse transcripted from
total RNAinthe I,D line

Note: M is the marker; Lane 1, 2, 3, 4 are the total RNAof I,
D line, at 40°C/30°C (d/n), 90% RH and 28°C/18°C (d/n),
75% RH for 4 d

Z i Smear. A ORAES B YR EEAT 2, A
VKOS KA A RE S 0 T 3~5AMIE R

1.3 cDNA-AFLPZ: B4

2R3 5 PO it AT O R BRI, X T vy
Uik R PRI T A (GR) M A AR AR PR D i
T (R ) 75 veniat e S U 117/ PR DS T A kAT T
oM, AT R G S S FHe6X DI, Hh3R
FHCcDNAY #1473 2002 4, K43l 1£100~600
bp 7] (1&13) . WeHY™ 1 4 2R 75 7 W] Wi e 514
v, XRERIE 57 F AT g0 (R 1) - 87.94% 1)
ZoalrEAM R I Ak, IR T AR
T BT i house-keepingJE R, 7 i e i W A
JaFRIA RN B AR . R4 2 RN
21 1712.06%, LA A SR (R ) i = i P )
FEik YW R K 45717 174.13% (stress inducible
fragments at high temperature and high air humidity,
SIN), EFTAS S A (FR) e i e 2 Joh 5 08 1)
k5 (1) 4515 5'5.08% (stress suppressible gene at
high temperature and high air humidity, SS), R GgfX
RBAEA 5 S S R AR DG R, s
TR K e AR il S B (R ) 52 e il e
Jp AL 5 S 7 6 3k BE [ (expressed gene induced at

high temperature and high air humidity in resistant line,
1487



HR/NJTAE, 2011, FIF cDNA-AFLP BAR ST AS [T P Bl 2k 72 5, 4 FHAE Fl Vol.9 No.66 (doi: 10.5376/mpb.cn.2011.09.0066)

1 (2
5 HHEJER K TDP I & ks A A TDP
Stress no-inducible TDP [ line-specific TDP

6)) (6)
Dl R 5 R IE K TDP FHIRIL I TDP
D line-specifie expressed Suppressible expression
TDP of the TDP

<13 cDNA-AFLP /3 #T3R13 1 25 53R 0 B
VE: L, 2,3, 450500 T SR (R) ik

1 2 3 4 1 2 3 4 1 2 3 + 1 2 3 4

i AE B4 d 5 IR A, DA (R) il

(3) (C))
D AT (1 TDP Al A 5T RIL (I TDP
D line-specific TDP [ line-specifie expressed TDP

1 2 3 4

(M
5 FRIL I TDP
Induced expression of
the TDP

AL B4 d 5 EH AT

Figure 3 Different expression fragments gotten from cDNA-AFLP analysis
Note: Lane 1, 2, 3, 4 are the expression fragments of 1, D line, at 40°C/30°C (d/n), 90% RH and 28°C/18°C (d/n), 75% RH for 4 d
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Table 1 Analysis of differentially expressed fragments from cDNA-AFLP

514l SNI SIN SS SIR SIS JEs7N
Primer combination Total
ATT5 36 5 2 1 0 44
AL2T4 48 1 3 0 0 52
A12T6 48 3 3 2 1 57
A9T10 50 2 2 1 1 56
A8T5 46 2 3 0 2 53
Al15T10 49 0 3 0 1 53
Total 277 13 16 4 5 315
Rate (%) 87.94 4.13 5.08 1.27 1.59 100
TE: SNI: 5 e S G TG ORI R I SING il iR e 15 7 26 1A, SS: - el il A AR LA SIR: L el A4 R R

R IR RN SIS: AERIRABUEARE iy S A (R

SNI: stress non-inducible frafgments at high temperature and high air humidity; SIN: stress inducible fragments at high temperature
and high air humidity; SS: stress suppressible gene at high temperature and high air humidity; SIR: expressed gene induced at high
temperature and high air humidity in resistant line; SIS: expressed gene induced at high temperature and high air humidity in

susceptible line
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Al 5'-GCGTAGACTGCGTACC-3'
A2 5-TAGGTACGCAGTC-3'

A3 5'-CTCGTAGACTGCGTACCTAAT-3'
A4 5'-GACTGCGTACCTAATGG-3'
A5 5'-GACIGCGTACCTAATGA-3'
A6 5-GACTGCGTACCTAATGT-3'
AT 5'-GACCGCGTACCTAATGC-3'
A8 5'-GACTGCGTACCTAATAG-3'
A9 5'-GACTGCGTACCTAATAA-3'
Al10 5'-GACTGCGTACCTAATAT-3'
All 5-GACTGCGTACCTAATAC-3'
Al12 5-GACTGCGTACCTAATTG-3'
Al3 5'-GACTGCGTACCTAATTA-3'
Al4 5-GACTGCGTACCTAATTT-3'
Al5 5'-GACTGCGTACCTAATTC-3'
Al6 5-GACTGCGTACCTAATCG-3'
Al7 5-GACTGCGTACCTAATCA-3'
Al8 5'-GACTGCGTACCTAATCT-3'
Al19 5-GACTGCGTACCTAATCC-3'

T1 5'-GACGATGAGTCCTGAC-3'

T2 5'-CGGTCAGGACTCAT-3'

T3 5'-GACGATGAGTCCTGACCGA-3'
T4 5'-GATGAGTCCAGACCGAGG-3'
T5 5'-GATGAGI'CCAGACCGAGA-3'
T6 5'-GATGAGTCCAGACCGAGT-3'
T7 5'-GATGAGTCCAGACCGAGC-3'
T8 5'-GATGAGTCCAGACCGAAG-3'
T9 5'-GATGAGTCCAGACCGAAA-3
T10 5'-GATGAGTCCAGACCGAAT-3'
T11 5'-GATGAGTCCAGACCGAAC-3'
T12 5'-GATGAGTCCAGACCGATG-3'
T13 5'-GATGAGTCCAGACCGATA-3'
T14 5'-GATGAGTCCAGACCGATT-3'
T15 5'-GATGAGTCCAGACCGATC-3'
T16 5'-GATGAGTCCAGACCGACG-3'
T17 5'-GATGAGTCCAGACCGACA-3'
T18 5'-GATGAGTCCAGACCGACT-3'
T19 5'-GATGAGTCCAGACCGACC-3'

Bove J., Lucas P., Godin B., Ogé L., Jullien M., and
Grappin P., 2005, Gene expression analysis by cDNA-AFLP
highlights a set of new signaling networks and translational
control during seed dormancy breaking in Nicotiana
plumbaginifolia, Plant Mol. Biol., 57(4): 593-612

Li H., Zhang P.P., Zha X.D., Xia X.C., and He Z.H., 2007,

Isolation of differentially expressed genes from wheat
cultivars jinanl7 and Yumai34 with good bread quality
under heat stress during grain filling stage, Zuowu Xuebao
(Acta Agronomica Sinica), 33(10): 1644-1653 (Z=¥:, ik
ST, AR, BAeAE, TP, 2007, LRGN
Tofr 5 T 17 1 14 22 34 5 300 vl ol 0 7 S R R T 14 7
B, VEY)ER, 33(10): 1644-1653)

Liu Z.Y., Du Y.C., Wang X.X., Guo Y.M.,, and Gao J.C., 2008,

Identification of differentially expressed genes by
cDNA-AFLP approach during heat stress in tomato leaves,
Yuanyi Xuebao (Acta Horticulturae Sinica), 35(7): 1011-1016
GRS TS, Ahkk, EFE, EfH, mds, 2008, il
JUp 38R A 2 S Ak B IR ) cDNA-AFLP 73 47,
244K, 35(7): 1011-1016)

Money T., Reader S., Qu L.J., Dunford R.P., and Moore G,

1996, AFLP-based mRNA fingerprinting, Nucleic Acids
Research, 24(13): 2616-2617

Rensink W.A., lobst S., Hart A., Stegalkian S., Liu J., and Buell

C.B., 2005, Gene expression profiling of potato responses
to cold, heat and salt stress, Functional & Integrative
Genomics, 5(4): 201-207

Vandenabeele S., Van Der Kelen K., Dat J., Gadjev I.,

Boonefaes T., Morsa S., Rottiers P., Slooten L., Montagu
M.V., Zabeau M., Inzé€D., and Van Breusegem F., 2003, A
comprehensive analysis of hydrogen peroxide-induced
gene expression in tobacco, PNAS, 100(26): 16113-16118

Wang Y.Q., Cao J.S., Fu Q.G, Yu X.L., Ye W.Z., and Xiang X.,

2003, Differential expression analysis of genic male
sterilityA/B lines by cDNA-AFLP in Chinese cabbage-
pak-choi (B rassica cam pestris ssp, Chinensis Makino),
Zhongguo Nongye Kexue (Scientia Agricultura Sinica),
36(5): 557-560(F Ak, HERM, TFIKT, R, L
2, ¥, 2003, F|HcDNA-AFLPH AR ST A A% HETE
AEMHARKEREZSR, b ERAFRY, 36(5):
557-560)

Xu X.W.,, Cao B.H., Chen GJ., Chen Q.H., and Lei J.J., 2008,

Effects of high temperature and air humidity stress on
antioxidant system and antioxidant activity differences of
hot pepper varieties, Huabei Nongxuebao (Acta Agriculturae
Boreali-Sinica), 23(1): 81-86 (1fi/NJ7, BT, RE %4,

1490



HR/NJTAE, 2011, FIF cDNA-AFLP BAR ST AS [T P Bl 2k 72 5, 4 FHAE Fl Vol.9 No.66 (doi: 10.5376/mpb.cn.2011.09.0066)

Writ e, E A%, 2008, il m b AT AL R
SO SN F] SRR ZE R O, AR AER, 23(2):
81-86)

Xu X.W., Lei J.J.,, Li Y., Wang H.M., Cao B.H., and Chen
GJ, 20093, Gray relational grade analysis of
physic-biochemical traits related to high temperature and
air humidity resistance in hot Pepper, Xibei Nongye
Xuebao (Acta Agriculturae Boreli-occidentalis Sinica),
18(5): 241-245 (fR/hJ1, W%, @, FIEW], W
If, WREE %, 2009a, BRI i i AR AR R OR
RIKIESSHT, VEIbAO 4R, 18(5): 241-245)

Xu X.W.,, Lei JJ., Luo S.B., Cao B.H., Chen GJ., Li Y., and
Wang H.M., 2009b, Identification of hot pepper
(Capsicum annuum L.) seedling for high temperature and
air humidity resistance, He Nongxuebao (Journal of
Nuclear Agriculturae Sciences), 23(5): 884-890 (1&/MNJ,
WEE, By, Wiy, BEg, FH, EEY,
2009b, BIHBUET ST R 48 52 TR AT, AR AR,
23(5): 884-890)

Xu X.W,, Lei JJ., Luo S.B,, Li Y., Wang H.M., Tian Y.H., and
Zeng Li., 2010, Effects of high temperature and air
humidity stress on antioxidant activity differences of hot
pepper varieties at budding stage, He Nongxuebao (Journal
of Nuclear Agriculturae Sciences), 24(2): 394-400 (#4:/)
T, EEE, B, FH, EEY, HUKD, BH,
2010, = i i R AN [B] B R (R ) I 391 AL (Capsicum
annuum L)BUEAG IR, R 243, 24(2): 394-400)

Yang Y.G, Lou Q.F., Zhuang Y., Zhang W.P., and Chen J.F.,
2007, Isolation of heat response-related gene in cucumber
seedlings, Shengtaixue Zazhi (Chinese Journal Of Ecology),
26(7): 1034-1037 (Rmsiih:, 2hfug, fE5, 5K, MRsh
W, 2007, 3R A) AP e i B BE DR 1K) 43 88, A3 g
&, 26(7): 1034-1037)

Zhang Y., Mian M.A.R., Chekhovskiy K., So S., Kupfer D., Lai
H.S., and Roe B.A., 2005, Differential gene expression in
festuca under heat stress conditions, Journal of
Experimental Botany, 56(413): 897-907

A% 5*Publisher— B TREE 5 SCAAE B0 T S0

: -Publiahar"‘ ﬁ-\F‘ ﬁ
{E5"Publisher LA 1830, A4l AT nT LA S Ol 1 28 H ] 128 (11 i 5C
HFATIFS, 8 S ™ i 1) o B 1 P ol

AR, BT, MRS R
SCTTIRCHR I, AT AT G 902 L i) DG FRAE )
R, R AR B 4 H
G, EE I B A sl UL A

{ELEHERS:  hitp:/Sth.sophiapublisher.com

1491


Administrator
新建图章


	研究报告 
	A Letter 
	利用cDNA-AFLP 技术分析不同耐性辣椒叶片表达差异 
	cDNA-AFLP Analysis of Differentially Expressed Genes in Hot Pepper Leaves 

under High Temperature and High Air Humidity 
	摘  要
	Abstract
	关键词
	Keywords
	研究背景 
	1结果与分析 
	1.1 RNA提取和检测 
	1.2 cDNA合成 
	1.3 cDNA-AFLP结果分析 

	2讨论 
	3材料与方法 
	3.1植物材料与胁迫处理 
	3.2总RNA提取及双链cDNA的合成
	3.3 cDNA-AFLP差异片断分析

	作者贡献 
	致谢 
	参考文献 
	图1 
	图2 
	图3 
	表 1
	表 2

