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板栗花序与叶的 cDNA—AFLP的差异表达分析 

刘 涛 ，徐平珍 ，胡运乾，周浙 昆 

(中国科学院昆明植物研究所生物多样性与生物地理学重点实验室，云南昆明 650204) 

摘 要：为给板栗的分子遗传育种工作提供重要的分子数据参考，作者通过 cDNA-AFLP的方法，以 

同株板栗幼年花序和叶片为实验材料 。在转录水平上进行差示分析。结果显示：64对引物组合共产生 

了2131条PCR产物．对其中的 11O条克隆测序，发现有 28条基因与已知功能基因相关，其中包括参 

与植物转运、代谢、能量产生相关的蛋白。从而证明这些基因在板栗生长发育中的重要作用。 
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cDNA—AFLP Difference—expression Analysis between Innorescences and Leaves of Chestnut 

Liu Tao，Xu Pingzhen，Hu Yunqian，Zhou Zhekun 

(Key Laboratoryfor Plant Biodiversity and Biogeography ofKunmingInstitute ofBotany, 

the Chinese Academy ofSciences，Kunming 650204) 

Abstract：In order to provide more references for chestnut molecular breeding，authors used the method of 

cDNA—AFLP to analyze gene expression profiles between inflorescences and leaves of chestnut． r}le 

results showed that：sixty-four combination of AFLP primers produced 2，131 fragments；twenty—eight 

genes showed significant homolog to known genes according to the sequencing of one hundred and ten 

genes，including transport facilitation，metabolism and energy—related proteins，which indicate the 

importance of them． 
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Chestnut(Castanea mollissima)iS one of the most 

commercially valuable fruit仃ees．with production once 

only annuaHy．Chestnut has an extended juvenile phase， 

during which vegetative growth is maintained．This 

characteristic is recognized as a disadvantage in breeding 

and in stable annual production．Thus，it will be 

necessary to understand the genetic mechan ism 

underlying the development of reproductive phase．We 

had un dertaken this study in chestnut to identify the key 

genes involved in chestnut developmentt”． 

Molecular characterization of plant development has 

been approached by isolating specific genes through 

cDNA library screening or subtractive hybridization【H1． 

These techniques have the disadvantage of requiting a 

large amount of biological materia1．A relatively simple 

method for profiling differential gene expression is 

cDNA-amplified fragment length polymorphism 

(cDNA-AFLP)[5,61．This method involves restriction 

digestion of cDNAs with a combination of two enzymes， 

one recogn ising a 6 bp an d the other a 4 bp sequence． 

Adaptors are ligated to the digested material and subsets 

of cDNA populations are selectively PCR amplified for 

comparison on polyacrylamide gels． Following 

electrophoretic fiactionation，fragm ents of specifically 

up—regulated cDNAs can be excised from the dried 

polyacrylamide gel，reamplified by PCR and sequenced． 

In this investigation，we aimed to use the cDNA- 

AFLP technique to sam ple the 1eaves an d inflorescence 
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and discover genes commonly expressed between them． 

Identification of genes expressed in these tissues will 

form a platform  for future functional an alysis to 

determ ine the key gene controlling the development of 

chestnut． 

1 M aterials and methods 

1．1 Plant materials 

The inflorescences an d leaves sample was dissected 

from developing shoots on Castanea mollissimas grown 

at the city of Yiliang of Yunnan  province．The materials 

used for the construction of dscDNA were dissected in 

August of2004．After dissected，the samples were frozen 

at liquid N2 immediately and stored at-80~C． 

1．2 cDNA—AFLP analysis 

Total RNA was extracted by using the method 

according to Zeng an d Yang ．Control RNA was 

prepared by pooling equal am otmts of RNA． 

Double-stran ded cDNA was synthesized using a 

SMARTk cDNA Library Construction Kit(Clontech， 

USA)according to the manufacturer's instructions． 

LD-PCR products were purified by a Takara PCR 

Purification Kit (Takara，Japan)and digested by the 

EcoRI／HindlH enzyme combination． AFLP reactions 

were perform ed according to published methods【 ．The 

sequences of adaptors and primers for AFLP are shown  

at Table 1． Selective am plification products were 

Table 1 Nucleotide sequences of AFLP primerss 

E∞RJ．A1 CTC GTAGACTGCGTACC 

E∞RJ．A2 AAT1GG1．ACGCAG CTAc Ada
pt~ M

se1．A1 GACGATGAGTCCTGAG 

Msel ，rAC TCAGGA( ℃ 

Preamplification Ec0RJ—P0 GAC TGC GTA CCA T CA 

Primer Ms e1．P0 G灯 GAGTcCTGAGTAAC 

E∞RJ．CT GAC TGC GTA CCA Tr CAC T 

EcORJ．CA GAC TGC G，rACCA T CAC A 

E∞RJ．AC GAC TGC GTA CCA T CAA C 

EcoRI CC GAC TGC GTA CCA T CAC C 

EcORJ—AG GACTGCGTACCA CAAG 

E∞RJ—GC GAC TGC GTACCA Tr CAG C 

E∞RJ—GG GAC TGC GTACCA CAG G 

EcORJ—CG GAC TGC GTACCA T CAC G S
elective primer M

se1．AA G r GAG TCC TGA GTAACAA 

Mse1．AC GATGAGTcCTGAGTAAcAC 

Ms e1．AG GATGAGTcCTGAGTAAcAG 

Msel一 GATGAGTcCTGAGTAAcAT 

Msel_TC G灯 GAGTcCTGAGTAACTC 

Ms e1． G灯 GAGTCCTGAGTAACTA 

Ms eI_TG G灯 GAGTCCTGAGTAACTG 

Msel-1T G rGAGTCCTGAGTAACTT 

separated on a 6％ polyacrylam ide gel run at 60 W  until 

the xylene cyan ole reached the bottom．DNA fragments 

were visualized by silver-staining according to the Silver 

Sequencek DNA Sequencing System Technical Manual 

(Promega，USA)． 

1．3 Isolation and sequencing of TDFs 

The expressed transcript-derived fragm ent(TDFs) 

were marked，cut out an d incubated in 150 ml TE 

(1Omm oUL Tris，pH 7．5，and 1mmol／L EDTA，pH 8．0) 

ovemight at 37"C ．Extracted target bands were used as 

template for re-am plification using PCR trader the sanle 

conditions as used for pream plification．Purified PCR 

products were ligated to the pMD 1 8-T vector(Takara， 

Japan)．The clones were sequenced using ABI3730 

(Amersham Pharmacia，USA)．Nucleotide’translated 

sequences were compared with protein sequences of the 

GenBank non redtmdant databases an d sequences of the 

expressed sequence tag databases by using the BLAST 

sequence alignmentprogram 【 ． 

1．4 Expression analysis by reverse transcription 

polymerase chain reaction(RT-PCR) 

First stan d cDNA was syn thesizedfrom totalRNA of 

Castanea molliss ima leaves，using ofigo (dT)25 primer 

an d Superscript Reverse Tran scriptase D Biosciences 

Clontech)．Two microlitres each of the first strand 

cDNA’s were used as a template for PCR with gene 

specific primers．Th e specific primers come from the 

sequences of Cm2，Cml5， Cml9 an d Cm28．Th e 

am plification program  consisted of 2 min at 94"C for 

initial denaturizing，30 cycles of 30 s at 94℃ ，30 s at 

55℃．and 30 s at 72℃． 

2 l suits and Discussions 

Th e cDNA-AFLP procedure employed was very 

effi cient in isolating transcription of genes differentially 

expressed at the two tissues(1eaves and inflorescences) 

of chestnut．Th e profiles of developmental tissues of 

chestnut obtained by this analysis were highly 

polymorphic． From 64 selected AFLP primer 

combinations we obtained 2131 am plified fragm ents．30 

to 50 fragm ents were observed for each primer 

combination，with sizes ran ging from 50 to 600 bp． 

Changes in intensity of individual ban ds did not affect 

the intens ities ofother bands in the same lane，implying 

that the form ation of products was not affected by the 

concentration of the individua l substrates in the reaction． 

When exam ining tissue-specific fragm ents，we only 

scored prominent fragm ents in order to avoid ambiguity． 
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There were 484 tissue-specific developmental fragments 

in the leaves and 466 in inflorescences．The numbers of 

fragments in common between 1eaves an d inflorescences 

were ll81．55．4％ of the tota1 num ber of fragments． 

Fragments expressed commonly were eluted from gels 

and re-amplified by PCR using the salne primer set as in 

AFLP．Of the 1181 fragm ents，one hundred and ten 

were sequenced and 也e sequences searched using the 

Basis Local Alignment Search Tool(BLAST)program[ 

in the GenBank public sequence database．Twenty-eight 

fragm ents showed significan t homology with GenBank 

data base entries of known function (Table 21．The 

remaining 36 fragm ents that did not show significan t 

homology  to the annotated genes may represent novel 

Table 2 Function analysis of leaves and inflorescences and their expression patterns obtained by cDNA--AFLP 

Comments：。L：leaves of chestnut；I：inflorescences of chestnut +I：means expression 

genes or fragm ents too short for recognition in database． 

The 28 fragm ents that showed homology to database 

entries of kn own function represented such varied 

functions as cellular production (DNA polymerase V)， 

cell division (Pectinesterase)，protein modification and 

signal transduction (kinase-like proteins)，and cellular 

resisting rPathogenesis-related protein Bettv I family)． 

Since these functions are critical for cellular when cells 

switch from undifferentiated cell clusters to mature cell 

clusters，they may need to express a large set of genes． 

Another study by microarray an alysis will hopefully 

provide more information on this chan ge in the paRern 

of gene expression． 

To validate the temporal expression paRerns，4 

genes·including Cml9，Cm2，Cml5 an d Cm28 were 

used for RT-PCR analysis．The results were comparable 

to the expression patterns revealed by cDNA-AFLP， 

、Ⅳhich revealed the reliability of method for 

cDNA．AFLP in plants．R-bosoma1 protein．similar to 

Cm 1 9． has also been implicated in respc}nses to 

oxidative stress，in addition to protein tran slation[91． 

Peroxidases，similar to CⅡ 8，might be involved in 

prompt neutralization of H202，and may thus contribute 

to the absence of a second phase of oxidative burst in 

susceptible plan t-pathogen interactions described by 

Lamb an d Dixon[圳．Also．the development iS involved in 

the nucleotide synthesis an d eel1 metabolism controlled 

by Cm2 and Cm 1 5．RT．PCR experiments showed Cm2． 

Cm 15 an d Cm 19 expressed al1 indeed and the different 

expression of Cm28 betw een 1eaves and flowers．、 ，hat 

roles they play in controlling the development of 

chestnut still need further study．W e have taken some 

steps to do it and believe that experiment Can provide 

some information for future molecular breeding． 
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