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双向电泳分析鸢尾绿白嵌合叶片的蛋白质 

胡金勇，曾 英 ，桑玉英 
中国科学院昆明植物研究所植物生物技术室，云南 昆驯 650204 

摘要：利用双向聚丙烯酰胺凝胶电泳对鸢尾 ( 呻～ )绿白嵌合叶片的蛋白质进行分 

离，并初步鉴定了蛋白质的相对分子量和等电点。每个电泳图谱共检测到400余个蛋白点． 

其中至少 13个蛋白的表达变化明显；结果表明．嵌合叶片的绿色与白色叶组织具有明显不 

同的蛋白质双向电泳图谱。与数据库中拟南芥双向电泳图谱相比较 ．发现 RuNsco大亚基、 

标记为 w和 T蛋白的表达变化与产生绿白嵌台叶片的表型密切相关 
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Two—Dimensional Polyacrylamide Gel Electrophoresis Analysis of 

Proteins from Albino—Green Chimeric Leaves of Ir／sjaponica 
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Abstract-Proteins extracted from albino-green chimeric leaves of tr／s
．

~pon／ca ~parated by two-cli— 

men6onal polyacrylamide gel elec~ophoresis and relative molecMar weight．~arid isceleetrJc points re de— 

termined．Appm：dmatslv 400 protein 8pot~ identified in each 2一D PAGE ge1．：Utered expression 

was apparent for at least 13 proteins The resu]ts d,owed that pmtein expression patterns changed obvioosly 

inthe green and whiteleaf strips．In eo．,pa~ison 廿1the 2一D PAGE mapfmm Amb／dops／stha／／ana in 

S~"ISS一2DPAGE database．itl℃ve edthatthe exp~ ion pattern oflarge submfit ofRttBisCO andthe pro— 

telns labeled W and T clcsely related fn the mechanism im；olved in d'fimefic~,ariafions of lrh凼∞ ． 

Keywords：Two—dlnrJ~ional p y~ry／amlde gel dec 叩h s；_Mhico-green chimericleaf；Irlsmo,a~ 

Hj曲．resolution two-dimensional polyacu,lamide gel electrophoresis(2一D PAGE)is useful for sep— 

mating complex protein mixtures(O’Farrel，IW5)．Due to its high—resoMng power，the teetmique has 

bell employed to snjdv aherations in cellular pmtein exT,ression in response to various stimuli OF as a re— 

suit of differentiation and developmealt(Celis et al，19s4) Proteins separated by 2一D PAGE Can be 

characterized by II1RSS specll"ometu,and amino acid sequencing，which pmx4des useful infommtion to our 
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understanding of funetion of the uilkno~l pm~ins
． Combined with automated gel scmming m1d comput． 

er-assisted analysis，2一D PAGE has made significant contributions to protein database 2一D PAGE is 

still a key techifique of pmteome approad1．As Thiellement(1998)deduced．proteomics will be a rele． 

vmlt field for the study of the relationship between geno~pe and phenoLype． 

Two cultivars ofIrisjaponica were grownin Kunming BotanicalG~'(1en．Leaves are greenin olle 

cultivar which flourishes under the shade of CameIlia tree~， whereas another cultivar has white and 

green strips in a 8allle leaf which predominates in the arena of strong sunlight．The latter cuhivar is an 

albino‘green chimera．The aim of this work is to study protein variations be tween the white and green 

leaf ssues． Our approach has consisted mainly in characterizing specific proteins by Ineans of two-di- 

mensiotud eleetrophoresis． 

1 Material and Methods 

sara# Pl m啊廿0n Freshleaves coHeeted tw0 cul~vars of japor&~ in Klmmiug Betadical 

GoFdell-Th e gl0t~／l and white leaf snips"ecere separately~'ound into n∞ powder in liqnid nitrogen~siug a pre-chilled 

m -The follo~Sng Im3cedure performed according to Wang(1999)．The powder heanogenized in ten vol— 

L1lTtt~of cold(一20~Cj acetone containing 10％ "My nichloroacetic acid(TCA)and 0．07％ v／v 2-mercal~Oethanol The 

mixture岫 kept at一20~C for 2 h，then centrifuged at12 000 r／rain at 4~C 南r 20min．The 呼哪nat眦 惴 discarded 

andthepellet waswashed'Mth cold acetone complaining 0．07％ v]v 2-mercaptcethanolto obtainthe whitepe llet Then 

the whhe 崎 w&qlyophilizedand stored at一70℃ ． 

50 nag powderof each sampleⅧ ~aracted at 30~C for 30 nfinwith1mL of n solution coatainiug 9 5mol／L super- 

purei~1~a，2％ v／vTriton X一100，1．6％ v Ampholine pH 5—7(．~rnersham PhammeiaBietech)，0 4％ w／v Phv· 

nmly~e pH 3—10(．~rnersham Pharmacia Biotech)and 5 m吕，ml_DYr．Afar cennifoged at 15 000 dm for 20min at 

20~C，the 啪 ala眦 was loaded onto the tube gel for the first~nensional eleetrophoresis． 

Fn-st Dinmmioml EIea ph s AccordingtoRosenloer~(1996)andWang(1999)．the gelmixtureⅧ 4％ 

w／vac~,'laroJde，9．5 nml／L super-pure㈣ ，2％ v／vTritonX一1 00，1 6％ w]v A珊p11 。pH 5—7and 0．4％w／v 

Phyma1)~e pH 3—10 Pre-nm thegelforl5Imnat 200V，30 rnin at 3OOV and 30 n-fin at 4OOV．Then 50止 of the 

abo~e supernatanl loaded onthe basic endofthegels．LEFwaB pe面 Ⅲ atl6℃ ．2O0Vfor60min，40OVfor14 

handthen 800V for 90min Thetube gels l_e extrudedinto 5mL equilibration bllff~rand stored a【一20~C． 

Sec~~ D 衄咖 Ⅱ0帅  呲  s Th e tube gels w e 】D珀 at 30~C for 10 min in 5 mL equilibration 

bu脑 conta3mng10％ v]v glycerol，2％ v sDs．O．0625mob'LTris—HC1(pH6．8)，1．5I ml_DTr Thenthe gel5 

were depodted on 12．5％ pamt gels with the agarc~ M (~memham Pharmacia Bioteeh)melted in eqdillbratJon 

boffer~thout D'IT．Proteins㈣ separated accordingtothe cmaventimml SD6 polyacrylamidegelm I】refor abollt 3 

h at a cotlstant ctwrentof20mA each gel 

Silver S|alnin~and Data Aml The gels were silve~stained acconting to Rosenberg(1996)Ⅵtll some modifi— 

cation The rehtive molecular wei and isoelecnic points of proteins w estimated u Bio-Rad 2一D$96一PAGE 

standards _̂lleast reproductive gels w obt&Lrl~for each sample．Gels with all Po~erLook 

III scm r and spots d~eeted with hnugeMaster 2一D Elite software(．~rnersham Plmrmaeia Bietech) 

2 Results and Disolssioilt 

Appmxinmtely 400 protein spots we／'@identified by silver stainingin each 2一D PAGE pattern of 
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the green and white leaf proteins(Fig．1)． cultivar has a very similar electrophoretic pat— 

tern compared to een leaf strips from the albino-green chimeric cuhivar(data not sho~m) The spots 

showed a syrranetrlc shape indicating a good resolution in both electrophoresis dimensions．Replicate 

gels for the same sample showed a good reprodncibilib-as the same amount of proteins was loaded on 

eachIEF gel For each gel，theinvestigated zone waS restricted bePa-een pl 5．9—6 0 and between 

Table J Prc~in spolsin 2一D窖els of gme*l∞ jleleaf strips 

Notes：deedi~c，protein amolmt 删 ， cn 岫 in white leaf tissue in c加 坷 蜘 m山 green leaf tis~e 

absenl，the protein m is a t or not detectable in~4fite leaf 

20and 76 kDaformolecularweight．Morethan 8even~r percent ofthe spots werefoundtobe coNimon 

in both gels．Twenty-twomajor spots were selectedfrom greenand whiteleaf gelsforfurtheranalysis 

(table 1)．They wese labeled alphabetically． 

e R protein alnoullt waS the highest in green leaf proteins． Its relative molecular we：ight Was 

about 54 kDa an d the jsoelectric point about 5．8． 西棚 compared wi曲 reference map from Arabidop． 

sis thal／ana iI1 s~qss一2DPAGE database(http：／／“ ．eAffa@-．ch／ch2d／)．it WaS found that tIle 

relative molecular weight of R儿Bisc0 la臀 chain of Arabidopsis thaliana WaS 51 kDa，and isoelectric 

point about 5．7．As RnBisCO devotes about 50％ to total soluble mesophyll proteins(IJi el a1． 

1999)．itwas deduced thattIle R protein WaS thelarge subunit of RuBisC0．_About 4一fold differ- 

enee waS foun d iI1 the amounts of R pmtein be n 唧 n and Whire leaftLc,sues． is js coincident 

山thefact that iI1 A耐baicha(Camellia sinensis)both large and small subunits ofRuBisCO de— 

crea8ed atthe日lL!s：ent stageand became normal afterleaves recoveredto given(“ et 0f．1999)． 
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Fig 1 2一D PAGL~tlemd 一 (above)and whhe(behw)leaf p兀。k雌 Them 盯protein spols wemlabeled caⅡ 

RelativeⅡ】0le叫l盯w~i@t and口，，toguth~ 山the prote；n⋯ m dl ⋯ Lvtw~n~Teen帅d while eds-一 sho~l in table 1 

The labeled W protein． th the relative molecular weight about 40 kDa and the$flXIl~pI to RuBi— 

scCO lar subm~it，was abs即t or not de ctabk in the white leaf ge1．On the contrary，a工l increase 

in protein content was obser；edforthelabeled T spotinthe$~lttlle ge1．The disappearance or deepin— 

Crease of these proteins is v州 interesting and further characterization is requi to cl 每the specific 
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tUncfion． 

In the region betweenthe pH 4．9 and 6，theprotein spots oflabeled 0，P，Y．I．S，G，H
， J 

and Z were present on both gels．Takingthe greenleafgel as areference ge1．thefirst se-~ei]spots pr- 

esented a significant decrease in white leafgels whereas the later two showed a little increase
． Proteins 

increasing Or decreasing in abundance could be as．sociated with the metabolism of plastids．Other pm． 

tein spots，such asA，B，C，D，E，F，K，M and N(table1)，whose ex-pressionlevels vawlittle Or 

not，were suggestedto be necessaryfor gro~hand developoaent oflr／sjaponica culfivars． 

Our 2一DE study showed that the green and white leaf tissues presented considerable biochemical 

changes．The m~jordifferences in whiteleaf strip were afour-fold decrease ofRuBisCO large subunit， 

the disappearance ofthelabeledW pmtedaand a deepincrease ofthelabeled T protein．
．~nino acid 

sequence information and localization of the different proteins may provide a better understanding of 

their physiological significance． 
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