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SCIENCE 
Frontiers in Plant Biology 

T he estim.ltcd 260.000 species of  plants tli'lt exist on  tlie earth coda!. togctlirr \vith 
~lg , le  and photosynthetic bacteria in the oican. con\-ert c.lrbon clio~idc to  the 
foodstuiii used h!. the 5 billion Ilum,~ns and other cre'ltures currently living o n  the 

pla~iet ,  i\lorco\cr. plants reduce cashon diosidc concentrations . I I I ~  g c ~ i c r ~ ~ t c  the os7gen 
needed to prcsene ou r  ccology. l'l'lnts also o f e r  us an opportunity to  unilcrst'lnd h.lsic 
pri~iciplcs in biology because of thci r  ditfcrence frorn, and similarity to. anim,lls and b,lctcri,l. 
.Phis special issue of  Sii~rrcc,. edited under the expert guid'lnce of Pamc1.1 Wines. contains 
,irticles that address both practical questions and h'lsic plant rc\c.~rch. 

One  feamrc that distinguishes pl.uits from clni~nals is the phcnomcnon c,lllcil t o t ~ p o t c ~ ~ c y .  
\\.licli refers t o  tlie 'lbilin of  ,I highly diff'crenti,ltecl yegctativc p lmt  cell t o  he tlie source ti)r %In 
entire new plant. In  anirn'lls. '1 liver cell c'uinot he converted into nc\v animal, nor c1.t.11 into 
'1 ~ i c n e  cell. DiffCrcrlti.~tio~l d11c1 (x-gal forr~1'1tio11. ho\\.c\ er, occurs throughout tlic l i t t ime of 
a p lmt  and can sometimes extend rn'ul!., many ye'lrs. Thus, \\.hilt. the procejs of  ditfercntiatio~i 
is common to hot11 kingiiorns, p l ~ ~ i t s  ofl'cr a ciiff'crent tool to smdy it. Ho~iieotic mutdnts tli'lt 
perturb the differ~nti~ltion process c,m produce tlie n.rong organ ,lt the \\.ronp pl'lit. 111 plants 
as well as anirnds. Sch\i.arz-So~nnmcr and co-workers used sucli mutants in flon.cr de\ clopment 
in order to understand the rnolccular basis of  morphogcncsis. The shoot s\.stcm of  higher 
plaits is used as ,I model by Pocthig to  smdy the process ofditfere~iti ,~tio~i and its cli,uigcs over 
tirnc and sp'tic. The shoot apes passes through \I-liar might be called juvenile. adult, and 
reproducti\,c ph'~scs, ancl these In,ly be related to  fi~ndariicnt~~l molccu l ,~~  properties sucli '1s 

L)Sh methyl~ltion ,lnd cpige~lctic icll st,ltlls. 
Rubisco [ribulosc hisphosphate carhoxyl'lse-osygc~i~isc), \I-hich p l ~ y s  .I ital rolc in 

fixing the c,~rhorl dioxide frorn the a t~~ iosphc re ,  is quite an ~ncfficicnt cnzymc ,lnd is therefore 
made in enormous quantities. It m ~ y  he tlie single most ,~bund,lnt  protein in the b iopherc .  
Improving tlic properties of subisco is of  great practical v,lluc. and is the g o ~ l  of much pla~i t  
research. I t  has '11s~) bee11 .I source of  theoretical undcrst,inding in rcg'lrd to  the ,lssc~iibli~ig 
of  protein cornplcscs, bcc,~usc the rolc of  cli'lperories h ~ s  been uncovered .mii enh,~nccd b!. 
plant smdics, ,IS described by Ellis. Transcription in plants, dcscriheci by Bcl~fe! . ~ n d  (:hua, 
is extr~1ordi11,~ril!. complex, and in\olves cis f.~itors, tra~lsf'~ctors, prote in-protc i~~ inter'1c- 
tions. and protci~~-l>N\';\ interaction suggesting t h ~ t  there is .I co~nhin,ltori,~l codc of cis- 
regulating clcmcnts. Thcsc complc~itics suggesting domain ~ ln i t s  he s ~ m i l ~ ~ r  to  tho5e in 
other spczics of  plants and animals. Difkrcnccs and sirnil,iritic5 ~ , I I I  be sccn ' l ~ a i n  ill the 
,lrticles on  nitrogcn fisation. malc sterility. anil $clf-inco1nk3atibilin.. S , lp  ,lrnd B15scling 
discuss tlie n dy in ~vh ich  nltropcn-fixing ~iodulcs operate in symbio$is \ \ ~ t h  thcir Iio,t t o  
provide nitrogen to the pl,~nt. I t  is a c . 1 ~  of infection in \I hicli thc infccti\-e .lgcnt, the 
prok'11~otc Ririza/~iriril, generates a respollse in specific .mi\-dtion ot'gcncs in both plant arlci 
b,~ctcria to  produce nitrosen fix,ltion and plant gro\\.th. 

X not-so-bcncficia1 genetic t r ,~ i t  is iicscrihed by LC\ ings. \I-ho cspI.l~ns tile c.lscs of rn'llc 
steri l ic and disc'lsc \uscrptib~lity. n-hich ,ire lirlkcd inscpar,lbly ill corn gcilc\. .l'hc.c disc,lsc 
'lrc traced to  '1 single 13-icllod'llton polypeptide in the mitochondri,~. ~vhich pro\-idcs a 
rational b s i s  for the link'lgc. A system that prc\.ents inbreeding in pl.ults h.15 clemcnts of the 
self-nonsclt' recognition of the immune s\.stcm. a$ described b!. Haring ,lnd so-\vorkcrs. In  
the plant s!,stem. a different indi\-idu'll of  the same specie5 is ncccss.lr! fol- fcrtili/,~tion. The 
plant also Llses glycoprotci~ls for nonsclf rciognition to  impro\.c hybrid I-ipor. 

Lest those 11-lio drc stmsgling xvith the ditticult problems ot'~nammalian \pccic5, life ancl 
cledth. o r  benign gron.th versus cancer, jump to  the conclusion t11,lt pl,lnt$ ,Ire the preferred 
species, tlvo interesting reports by Afc1l'1rny r.t al .  and Xl6tr~1~1s 1.r , I / .  iicscrihe the i n ~ p o r t ~ l ~ i c c  
of  salicylic 'lcicl ,I$ an cndogcnous sign'11 in\.olved in n ~ r r ~ i i i g  on  'lrio~ls p~t l iogcncsi~-scI~~teci  
penes upon infection. The Oscinatinp rc1,ltion hcr\vcen plants <lnd ,lnimaIs i\ t l~rrcforc 
cxr icd  one step h~rtl icr,  '~ncl philosophic~ll i l~~cs t ions  '~rise as to  n.licthcr pl.lnt5 se t  hcad.lches 
in syrnp'lth! \\.it11 thcir m a m r n ~ l i ~ ~ n  counterparts. 

O u r  cont in~l ing p o l l u t i o ~ ~  of  the .ltrnosplicre dnd the problem of feeding tlic I\-orl~i's 
groiving p o p ~ l ~ l t i o n  n-ill m.1kc p lmt  hiolopy e\.cr more import'lnt. The .lrticics in t h ~ i  ~ s s u c  
~llustr'ltc some o f t h e  f'lsc~ndting biolopic.ll p ropu t i c j  of  pl'xnts purely ,I\ intcllcstual puzzle$. 
P l m t  rcsc.~rchers c~ln  rejoice in knoxving t h ~ t  the intcllcctu,~l p l c ~ ~ s ~ ~ r c  of \\.oshirlg 011 rhcsc 
systems is mC~tchccl by the rclcvLlncr of  such systems to  othcr speclcs '111ei thc C I I O : - I ~ ~ L I $  

praitiz'll consequences for the ccosystcm.-I).~SILL E. I<OSFILASI), JII .  




