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VACUOLARPROCESSINGENZYMEISSELF-CATALYrlCALLY

ACTIVATED  BY SEQUENTIAL REMOVAL  OF  THE  C-TERM1NAL
ANDN-TERMINALPROPEPTIDES
NagakoHSRAIWAI,2,TakeshiMIZUTAN13,YurnikoMAKIN03,Akie
MURAKAM13i  4, NAikjo NiSHIMuRAI,w w 1 , 5,

(1 Dept. Cell Bioi,, Nat. Insi, Basic Biel., Okazakj 444-as85, 2JT
Biohlstory Research  Hall, Osaka  569-1 125, 3Anadytical

lnsiruments, Nat, lnst. Basic Bio],, Okazaki 444-8585, 4Research

Center for lnland Seas, Kebe Univ,, Kobe 656-2401, 5 Dept, Bot.,
Grad.Sch.Sci, Kyoto Univ,, Kyoto 606-8502)

A vacuolar  proce$sing enzyme  <VPE) responsib[e  for
maturation  of various  vacuolar  proteins are

synthesized  as  an  inactive precursor, To clarity how
to convert  the VPE  precur$or into the active enzyme,
we  expressed  point mutated  VPE  precursors of cas ±or

bean in Saccharomyces cerevisjae, A VPE with a

substitution of the active site showed  no  ability to
convert  itself into the mature  form. The  mutated  VPE
was  converted  by the  aetion  of  the  VPE  that had been

puritied trom castor bean, Substitution ot the
conserved  Asp-Asp at the putative cieavage  site ot the
C-terminal propeptide wjth  Gly-Gly abolished  both the
conversion  into the mature  form, in vitro assay  with

synthetic peptides demonstrated  that a  VPE  exhibited

an  activity towards Asp  re$idue  to remove  the N-
terminai propeptjde, Taken  together, the re$ults
indieate that the VPE  is self-catalytically maturated  to
be converted  into the active enzyme  by removal  of the
C-terminal propeptide and  the N-terminal one.O
1)Hiraiwa et aL. (1 999} FEBS  Lett., 447, 21 3-216
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Regulation of Endopeptjdase in Cucumber Leaves

  -Regulation by endogenous  specific  inhibitors-
w w , Yukinorj EJIRf, Kiyoshi

TANAKA,  Lab, Piant Biotech., Fac. Agr., Tottori
Univ., Tottori 680-0945

  Cucumber  (Cucumis sativum  L,) leaves contain
two  major  preteases, one  is an  endopeptidase  ef pl

4,5 cleaving  the C  site of Glu residue,  and  another

is an  endopeptidase  of pl 5,O cleaving  the C  sites of

Arg and  Ly$. Previously, we  reported  that CEP  5.0

(Qucumber Endopeptida$e of  pl :XQ) is a  chloro-

plast serine endopeptida$e  regulated  by Arg, ATP

and  Mg2+, Here, we  report  that activity of CEP  4,5 i$
regulated  by endogenous  specific  inhibitors.

  We  searched  inhibitory actMty  of CEP  4,5 in

cucumber  leaves, in result,  at  least 3 biochemically

different inhibitors were  present, We  purified a  heat
stable, non-competitive  inhibitor, with  molecular

weight  of 25 kDa, and  tound  that it was  specific

inhibitor again$t CEP  4,5 becau$e of $howing  no

inhibition against  other animal  or bacterial
endopeptidases,
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PROTEOLYTIC  MOBILIZATION  OF  RIBULOSE  1,5.
BISPHOSPHATE  CARBOXYLASErOXYGENASE

(Rubisco)INSENESCINGPhaseohtsvulgarisLEAVES
Takao MINAMIKAWA,  Kiminori TOYOOKA,  Takashi
OKAMOTO,  Ikuko HARA-NISHIMURA],  Maki KOND02,
Mikio  NISHIMURA2  (Dept. Bio]. Sci,, Tokyo Metropolitan
Univ., Hachioji, Tokyo 192-0897, IDept,  Bot. Kyoto Univ.,
Kyoto  606-8502,  2Dept. Cell Biol., Natl. Inst, Basic Biol,,
Okazaki444-8585)

  Mainly using  protein immunob]ot and  immuneelectron
micToscopic  techniques,  the  mobMzation  ef  Rubisco was

observed  in detached primary leaves of P, v"lgaris  plants
during scnescence  (4 to  8 days  at  250C  in darkness>.
Immuneblotting  indicated that  the  amounts  of  both Rubisco
LSU  and  SSU  during senescence  decreascd, while

polypeptides of  smaller  rnol  wt  that  were  immunoreactive to
LSU  were  detected on  the blots. The amount  ef  EP-Cl (one
of  the major  cysteine  proteinases in P. vutgaris  plants and
immunoreactive  with  antibody  to Vigna  mungo  SH-EP)

increased but that of  VrnPE-1 (a putative processing enzyme

of  EP-C])  decreased, During  the  senescence,  number  of

ch]oroplasts  in a  leaf celL decreased (day 4), and  their shapes
tumed  round  and  diserclered (day 8). Gold panicles frorn the

anti-SH-EP  antiboday  were  observed  only  in the vacuole  in
fresh Ieaves, but, in senescing  leaves, they were  a]so  localized
in chlorop]asts  that came  into contact  with  the vacuole  or

were  enclosed  by it. The results  indicate the  involvement of
vacuolar  proteinases in the Rubisco degradation in senescing
leaves.
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ANAI;YSIS OF  THE  REGULATORY  SUBUNITS  OF  CIp

PROTEASE  IN CHLOROPLAST

Kazumi  NAKABAYASHI,  Masaki  ITO, Akira SMPLIIdLNABE,

Dept. Biol. Sci,, Grad. Sch, Sci., Univ. Ibkyo, Tokyo

113-O033

   Plant Clp protease is localized in chloreplasts  and

consists  of two  types of  subunits,  One is the regulatory

subunit, ClpC, which  possesses Al]Pase activity, and  the other

is the catalytic  subunit,  ClpP. Arabidopsis contains  ClpC as

regulatory  subunits  besides ERD1  that is isolated earlier as  one

of  the dehydration responsive  clones. We  isolated cDNA

from Arabidopsis  cipC  and  examined  its gene expression.

Accumulation pattern ef transcripts from AtcipC was

apparently  distinct from that fremEnt1, whose  level increased

in such  processes as  dehydration, dark treatment and  natural

senescence,  The  results suggested  functional difference

between  these two  regulatory  subunits.  In order  to

characterize  these  two  regulatory  proteins, we  preparecl the

mature  preteins by overexpression  of  corresponding  cDNA

sequences  in E  coli  and  determined tlteir MPase activities,

Results ofthe  in vitro  experiments  will  be reported.
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