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376(2pGOI)
 Isolation and  characterization  of  LECI  homologin  somatic  and

zygotic  embryos  in carrot,
  Katsumi Yazawa,Kimineri TakahaeHiroshi Karnacla (Univ.of
TsvkubaJnst.Bio],Sci.)

  Embryogenesis in higher plants bas been studied using Arabidopsis
mutants,  In Arabidosis, three genes, ABSCISIC  ACID-INSETVSITiVE3
(ABB), FUSCA3  {FUS3) and  LenFY  COTrLEOONI  (LECJ), encoding

transcription  factors, are  thought to play a  impertantroles in embryogenesis.

Particularly,tecirnutantshowsab"ormalembryogenesisinbothmorphelogy
and  sbaj  maturatien,  Egtopic expressien  of  LECI  gene induced embrye-likc
strucaJres in vegetative  cells, Tliese repoms  suggesr that LECI gene is an
importanttranscriptienfactorcontra11ingernbryogenesis.

  In our laboratory, carrot ABi3 homolog (C-ABts) and  embryogenic  cell

proteins (ECPs) which  are specifically  expressed in late embryogeaesis  in
carrot  had  been isorated and characterizecl,

  To isolate a carrot homolDg of  Ambldopsis LECI  gene, D cDNA  library
made  frem carrot  somatic  embryos  we[e  scroened using the LECI  gene as  a

probe, im  pesitive clones were  analyzed and  al1 of thern eonmined  a partial
frsgrnent of  the same  gene  (C-LECI). GenDmic Southem blbt analysis  shows

that there are tvvo copies Df  C-LECI gene in carTot  genome.  C･LECJ gene
shows  SS.S% sequenoe  sini]arity  to A mbblopsis LECI  gene. ¢ ornparison of

the oyeral1 annino acid sequence  of the open  reading  ftanie revealed  that C-
LEC  1 shows  S2.9% simi]arity  to LEC1  . ParticularTy, B domain that located in
the  central  parT of  C-LEC1has high simi1adty  to thal of  LECI. This domain
has simi1as1ty  to the HAP3  subunit of the CCAAT  box-binding facto[ (CBF) in
mammals  and  yeast and  conmins  conserved  DNA  binding site and  subunit
interaction site. Aecording  to the  expressien  analysis during the develepment
of  somatie  embryes,  no  signal  was  detectod just after thc inductiom of somatic
embryes.  Ihe expressien of C-LECI was  gradually increased with  embryo

deveteprnent and  decreased after globular stage.  In devetoping carTot  seeds,

rhesarneresultwasobtained.

378(2pG03)
lsolation end  cheracterbzatlon ot outermost  cetl epecHic

homeobox  genes in rice.
 an  Naoki SENTOKU, Asuka NISHIMURA,
Makoto  MATSUOKA,  dioscjence Center, Nagoya Univ,,
Nagoya464-B601,Japan,

     We  have isolated five HDGL2-rype  homeobox  genes,
Rocl-5 (rice gutermost gell specific gene), which  is speeifically
exprcssed  in the epidermal  oell  layer of  shcot  andlor  root. In situ
expression  analyses  have reyealed  that al1 genes are  specifically

expressed  in the epidettrtal cell iayer, white  they can  be diyidod
into two  subola$ses  by whether  each  gene is expressed  in the root
epidcrmal  cell or not, Therefore, one  subelass  expressed  in the
shoot  and  root  epidermal  cells  may  be involved in the development
of  both o[gans, while  the other  class expressed  only  jn shcot

cpidcrmal  oells may  be involved in the shoot  development,

     The precise analyses of  the Rocl expression  pattem have
revealed  that the outermost  cell specific expression  is established
at  the  rnerncnt  when  the embryo  oells can  be physiealty recognized
as  the inner or euter  cells at the very  early stage  of  embryogenesis,

Rocl  gene is also  expressed  in the outermost  eelt of  cal1us withQut

any  tissue formations. These findings sugges;  that the Rocl
cxpression  in the outenTiost  cells may  be based on  the physical-
positional inft)rTnation of  the embryo  or  callus before the oell fate
deterrnination of  thc Ll layer, In other  vvords,  the Rocl  cxpression

caused  by the physical information may  be prerequisite for the
differentiation ef the epidermal  cell  during the rice embryegenesis.
Based on  these analyses,  we  will  discuss the function of  Roc1  gene
inriceembryogenesis.

377(2pG02)
 EXPRESSION  ANALYSIS  OF EMBRYOCENESIS  RELATED
GENESUSINGINSIrVHYBRIDIZATION.
w w , Tsutomu  SAITOU,  Katsumi  YAZPLWA,  Hajime
SHIOTA', Hiroshi KAMADA,  Institute of Biological Sciences, Univ. of

Tsukuba, Ibaraki, 30S-BS72, 'Fac.  Sci., Yokohama  City Univ., Yokehama
2]6-O027

 Somatic embryegcnesis  can  be induced frem sematic  ce]ls  which

diffevtntiated having a  specific  function and  has been extensively used  as
a  model  systcm  Df  zygotic embryegenesis,  because somatic cmbryos
dcvetop  into secd]ings  through morpho]ogicar  changes  similar  to those of

zygoticembryegenesis,

  tn eu[ laboratory scveral  embryogenic  cc]1  pieLeins (ECP) had  been
identificd as  proteins which  are  specifica11y  found in cmbryogenic  ce]ls

(EC} ef  caffoL  We  had also  clened thc corresponding genes and  the
expresston  of  the genes was  fovnd  to  be induced by abscisic  aeid CABA)
onlyinembryonictissues.

 C-ABIj, a  carmt  homologue ofArabidopsis  ABIj, was  also cloned and
it was  found that C-ABI3 regulates  expression  of  ECP  genes  through ABA
signal  transduction in embryos  and  p;ays an  important role  in acquisition

of  desicatien telerance, More  fecently,  C-LECi,  a cartot  hefftologuc of
Arabidopsis LECI whLch  is knovvn as  embryo  specific  tran  seription  factor,
wasalsoc]oned,

 {n this sLidy we  investigated expression  pattern of  ECP31,4a45,63,C-
ABI3,C-LECI  gcnes in EC  and  each  dcyc]opmcnta1 stage  ef  sDmatic

embryes  using  in situ  hybridjzation. We  alsD investigated the effect  of

ABA  on  the  expressien  pattem  of  the genes in somalic  embryos.  It was
found thaL the expression of  these genes was  found in all parts of  EC  ancl

sannatic ernbryos at  each  developmental stage.  It is notcworthy  that

cxpression  of  ECP31 gene was  strongly  enhanced  by ABA  treatment at
eachdevelepmenta1stageefsematieembryes.

379(2pG04)
Analysis of  the globular anest  1 mutant  of Arabidopsis
thaliana which  has a  defect in thc embryegencsis
Takaaki ISHIKAWAi, Yasushi YOSHIOKAi,

Chiyoko MACII[DA] and  Yasunori MACH[DAi
(] Div, Biot, Sci,, Grad, Sch, Sci,, Nagoya Univ,)

 To study the embryogenesis  of higher plants by the
genetic and  molecular  analysis, we  isolated embryo

defoetive mutants  from a  screening  of  T-DNA
transformed lines, The giobulararrest 1 ( gia1 ) mutant
is one  of  the their mutants,  Embryes  of the gLa 1 mutant
norrnally  developcd up  to the globular stage,  but these
embryos  failed to undergo  the transition to the heart
stage  in which  the cotyledonary  primordias emeTgc.  The
gtal rnutation  was  tightly !inked to the T-DNA, Then we
researched  the genomic sequence  surrounding  the
insertion site of  T-DNA.  The TDNA  was  inserted in the
coding  region  of the gene which  was  predicted to code

folylpolyglutamate synthelase ( FPGS  ), FPGS  catalyzes

tetrahydrofolatepolyglutamatessynthesis,
Tetrahydrofolate polyglutamate is a precursor for one-
carbon  substituted  folates which  have importance in
biosynthesis of  purines, thymidylate,  glycine and

methionine.  These results  suggest  that the luck of these
metabolisms  cause  the phenotype of  the glal mutants.
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