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  Ozene  (03) and  sulfur dioxide (S02) are  typical air

pollutants, As components  of  acid  rain  and  phetochemical

oxidants  thej' eause  visible  damage  of  leaves of  many  plant

species. It has been reported  that 03 and  S02 elevate  arate  ef

ethi'lene  eyolutien  from leaves and  that the rate of  eths'lene

evolutien  is related  to extent  of  leaf iiljull', He"'ei'er. it 
'is

 not

clear "'hether  SO: and  03 induce eth}'lene es'olution b)' the

same  mechanism,  Complementar}' DNAs  eiicoding  3 isou'mes

(LELACSIA, LE-ACS2 and  LE-ACS6) of  ACC  sFnthase  and

that of  an  ACC  oxidase  OLE=ACOI) were  isolated from both

03-treated and  SO?-treated tomato leaves. Levels of  mRNA  for

all ofthese  en4Tnes  increased in Ieaves exposed  to these gases,

but the patterns of  induction were  different in O]- and  SOi-

treated Ieaves. These results suggest  that different reactiens  are

invok'ed in the induction of  eth)'lene ny"thesis in Oi- and  S02-

treated leaves,
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     Agropine  synthase  gene  (Ri-ags) is a  kincl of  opine

synthase  genes located on  the T-DNA of  Ri plasmids. The
actiyity  of  Ri-ags promoter (ru-Pass) in transgenic plants was
shown  to be specific  to root  and  callus  tissues and  to be

induced by weunding  in leaf and  stem  tissues. 5' deletions in
the Ri-Pags reyealed  that all the  characteristics  of  the ki-Pags
was  regulated  by a 36 bp Tegion  designated as  the wound-

responsive  (WR) region,  In this  study,  we  detected a nuclear
factor interacts with  the Ri-Pags and  identifed its binding site
by a  gel shift assay,
     Nuclear extracts  prepared fTem tobacco  suspension

cells  were  assayed  for binding to a  dista1 fragment of  the  ru-
Pags  (KEI) which  did not  contein  the TATA  box but the WR
Tegion,  As a  result,  one  majer  complex  could  be observed,
When  segments  of  KEI  (KEI-1 to 6) were  added  to the
reactiou,  only  KEI-3 corresponding  to  the  WR  region

prevented the formatien of  this cornplex.  On  the other  haDd,
when  the WR  region  was  removed  from KEI  (KEIA3). no
complex  was  observed.  These results  were  consistent  with  the
result  of  the 5' deletion expeTiment.  The binding site was
further Iocalized using smaller  competitor  fragrnents. Then
transversion  mutations  introduced into the  competitor  finally

revealed that the factor recognized  a  GC  rich sequense  of ten

base pairs.
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  Theanalysisoftobaccostabletransformantconstitutively

expressjng  LBMI  which  was  Myb-related protein and  was

induced by wounding  and  elicitor treatment
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MoLeculerGenetics,NatienailnstituteofAgrobiologicalResources)

   The transcriptional activation of Tobacco retrotransposon, J?Ol is
dependentontheenhancetipramoterregionlocatedinlongterminalrepeats

<LTRs), and  the 13bp  repeated  rnotif tn LTR has recentiy been identified as

a  cis-regulatoty  e±ement  involved in the activatien by these stresses. We
c[ened  the t3-bp motiftL-box  binding factors, which belong to the

MYB-related transcriptiofi factors, We  characterized ene  ofthese  factors,

LBMd  {LTR-Binding MYBri ), whese  expression is induced by woundlng  and

elicitortreatment.  Specific binding actjvity of LBMri to the 13bp  metiftL-box

can  be detected ln nucleer fractions frem Ieaves after wounding  or treated

with an  elicltor  derived from 17ichaalonna whde fungal extrects. Treatment
with cycloheximide  which  is ene  of  the pmotein synthesis  inhibitor, inhibited

the LBMri protein synthesis and  DNA binding actMty  depending on  LBMI.

These evidences  suggest  that LBMI  functions as  am  important regulatDr  of

transcription of Rol  and  the R4L  genes ln respense  to defense related

stresses. In order to know  whether LBMI can  wa-c  in va'ro and  also

regulated by transcriptienai levels, ever-expresser  ef LBMI was  made  and

analyzed. The results show  that depending en  the LBMI expression from

the transgene  which  was  driven by 35S p")moter, not eniy reporter gene but
alse PAL and  Ttol expressien  were  detected.
   We  also  analyzed  the mechanisms  of  LBMI expression  regulation.

Mutat-ona[ analysis of  LBMI pK)moter  shewed  that AG-motif (AGATCC)
was  a suficient ase:emenL A zinc finger protein named  LBPt could bind

to AG-motif and  was  phosphotylated by 46kDa  kinase ih  vato  depending  on

woundlng  ln vitro enalyEis suggested  that NTF3  which is a  MAPK  of

tobacce may  be a putative LBPI kinese. Furtheranaiysis is undef  way.
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 We  have been investigating the wound-inducible  expression

of  genes encocling ethylene-respensive transcription factors
(ERFs) in tobacco plants. Rapid increase of  rnRNA  levels of
ERF2, 3, and  4genes  occurred  net  only  in wounded  leavesbut

also  in dista1 unwuunded  leaves, Results ef pharmacological
studies  suggested  that early  inductien of  expressien  of  ERF3
and  4 genes in -ounded  leaves was  contrelled  by JA- and

ethyLene-independent  signaling  pathways, VVle analyzed

wound-responsive  transcription of genes for ERF2, 3 and 4 in
transgenic tobacco  plants carrying  the ERIi2, 3 and  4

promoter::B-glucuronidase (GUS) fusions, The results  showed

that rapid  activation  of  transcription in respense  to  wounding  is

inyolved in immediate early  increase of  mRNA  leve!s of  ERF

genes in both wuunded  and  unwounded  distar leaves,
Furthermore, -e  investigated the regulatory  rnechanism  of

wound-respensive  transcriptional activation  of  ERF3  gene
which shows  the most  significant  responsiveness  ameng  the
ERF  genes. The experiments  withS'  deletion of the promoter
region  of ERF3 gene shosved  a -224S164 region  frem
translational initiatien sites is irnportant for the wouncl-

inducible expression  of  this gene, Electrephoretic mobility

shift assays revealed  that the bi"ding activity of nuclear

proteins in leaves, which specifically  interact with 22 bp DNA
fragment derived from the -224L164 region,  was  induced by
wounding  within  10 min,
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