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FULL.LENGTH  cDNA  ACI'IVM'ION  SYSTEM  OF

PHMSCOMJTRELLtL  PATEIVS TO  STUDY  AUXIN  AND
CYTOKJNINFUNCI'ION
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     Auxin and  cytokinin  are essentia] phytohormones for
cel] differentiation ancl  growth. It, however, rernains  te be

e]usive  about  their molecu]ar  mechanism  due te their complicated

network,  though  il has been intensively studied  in some  model

angiesperms.  In moss,  Physcomitrella patens, auxin  and

cytokinin  are  a[so  irnpertant for cell differentiation. Auxjn

stimu[ates  differentiation of  rhizoid  or  a  certain  Iype  of

protonema, and  eytokinin  triggers bud formatjon of  gametophore
from  protonema, lt is easily  possible to  screen  mutants  of  such

kinds of  ce]1 differentiatien. P. patens takes another  adyantage

that it is the  on[y  p[ant in which  gene targeting  is eas;]y

conducted.

     We  have Teportecl  screenings  of  tagging  mutants  and

gene- or enhancer-trap  ]ines of P. patens to study  a  molecular

mechanism  of  the  hormones. We  recentiy  started a new  preject,
full-length cDNA  activation  system.  We  made  a full-[ength
cDNA  tibrary ef  the moss  and  determine DNA  sequences  of  each

c]one.  vvhich  will  serve  as  a  good source  of  EST  database. Then

every  clene  is targeted by homo]ogous recombination  and

overexpressed  in a locus of  the moss  genorne. This gain-oe
functien based screening  coutd  work  cornp]ementariEy  to eur

previous ]oss-of function based screening.  We  wi]] pfesent a

detail of  this project and  a  progress of  the  EST.
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im  pelar tmsport plays importait robs in rrurv mophongkvaal  a,ents in

plant ln mm  seveta  FVTV genes enoochg  ai)dn ettoc caTier

men  tmue been irlenffed. Ihnngh  the moba)hr  gencrlic sltxibs en  be

FWV genes, he  mb  ct ou,dn  polar taispod h morptpgenesis  h  ciorrt is

ymusly being etsadabed, imgh,  thee ate sonie ctms  dmrmes

behNeen dicDt and  morpcvt  pllant h he pattaorri brrTiaEon deng

en1ixyogenesis and  ma  pateming which  ae  hougtrt to be  clasety

reknbd wh  aLDda pohr tansport thee are  dw  sh)dias en  he  mb  ot evxh

pohrtanspodhmorpcotwh

ln eder to pm  be  rob  ct atotin transport h mort)cvt ptarL we  have

isdaPed ftrur fu-or}gtt1 dXiA  dories encxxing  HNlanily ev"cin etkoc carbr

ptvbetts by screenhg  diM  ihraies dethed toni toe emttyo.  We  ae  rvvv

condL=ing  pocise exFtessian  analyses  by RNA  ge Uet asS  and  h  su

bytxtiizatim exportrment htaoebutar bcatzaSori anaty$ts by immurp-

tistochorTisty, and  fumbel dimplkm by RNA hbrtmce. Based on

these resula we  wit disouss the rob  ct aoa'n pohr tanspcxt h

enibyogenesisandposbembyonicmorphogeresisinamorncetptantnoe,
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Methyl jasmonate (JAJMe, O,5%, wlve) strongly  induced the

formation  of  the secondary  abscission  zone  zbove  and

below the treatment  after  4 to  6 days, vhen  it was  applied

as  lanolin  paste in the middle  part of  internode  segments

of  dwophyllum eafycinLLai.  Ethephon (2-chloroethyl
phosphonic  acid,  Ethrel, 1%, wfw)  in lanolinelso induced

the formation of  the  secondary  abscission  zone  in
internede  segrments.  Auxin (IAA, O. 1%, wlw)  applied  to  the

apical  side  of  internode  segments  in lanolin extremely

inhibited the formation ef  the secondary  absctssion  zone

induced by both JArMe and  ethephon.  Application  of  JAJMe
and  ethephon  little affected  ethylene  production  and

endogenous  level of  jasmonates (JAs) in internode

segrnents,  respectively.  These results  suggest  that
endogenous  JAs and  ethylene  interacting  with  IAA have  an

important  role  in transdifferentiation  te  the  secondary

abscission  zone,  while  mechanism  by vhich  JAs and

ethylene  ifiduce the  formation  of  the  secondary  abscission

zone  seems  to be independent,
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Dominant mutation  of  ArsUZ'IAA19, a member  of the

AttxtZ4A auxin  ear[y  gene family, abolishes the auxin-

dcpendent difi'erential growth responses  ofhypocotyls.

We  introduced the L4A19 promoter-GUS fusion gene into
Arabidopsis, and  exarnined  expression  ofthe  gene by
histochemical analyses.  In etiolated  seedlings,  GUS
staining  was  detected in vascuEar  tissue just under  the

elongating  zone  ofhypocotyl,  and  weak  staining  was

observed  in vasucular  tissue ofroot,  The expression
was  seen  in primordium oflateral  root.  The staininigof
hypocoty] was  increased by either  gravistimulation or

unilateral  irradiation with  blue light for2 hr. It also
increased ln both hypocoty] and root  by treatment with
50 pLM 2.4-D for24 hr, Inflorescence stemjust  under

thc e]ongating  zone  was  also  stained,  while  rosette  and

cau]ine  leafdid not  show  any  staining.  The staining  was

observed  in style  and  funiculus ofpistil  and  vascular

tissue of  peta] and  sepal,
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