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EXISTENCE  OE  A  NeVEL  PERIPLASMIC  MO]ECum

CHAPERONE-･LIKE  PROTEIN  OF  A PHOTOTROPH

Masah ±ro  MltTSUZAKI,  Isamu  YAMAMOTO,  Teshie

SATOH,  Dept.  B ±el.  Sei.,  Tac.  Sci.,  Hireshirna

Univ.,  Higaghi-Hd.reghina  739-S526

  We  have  isoleted  DppA  as  a  molecular

chaperone-like  prote ±n  from  the  periplasm  ot

Rhodobacter  sphaeroldes  f. sp.  denitrificans
using  the  in  vitro  refolding  systern  of  aeid

unioldecl  dtmethyl  sulfoxide  reductase

{DMSOR). DppA  has  also  an  activity  to

prevent  aggregation  of  the  unfolded

rhodanese.  DppA  was  suggested  to  funct ±on  as

a  molecular  ehaperone  ±n  the  periplasm. The

oppA-･disrupted mutants,  however.  synthesized

the  folded  DMSOR  prote ±n.  It  suggested  that

other  proteins  exigt  wh ±ch  cemplernent  the

iunctien  of  DppA  as  a  rnolecular  chaperone.

Then,  we  investigated  the  periplasm  ot  the

clppA-disrupted  rnutant  whether  the=e  exist

proteins  preventing  aggregation  oi  the

unielded  DMSOR  in  the  periplasmia  iract ±on  of

the  oppA-d±srupted  strain,
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 Reseateles depolyJnerans is a  BChl a-containing  obligate  acrobe

phylogenetically neighboring  upon  Rubrivivax gelatinesus, These

two  bacteria have structurally similar  pwf' opcions  coding  for

photosynthetic apparatus(t).  However, the latter is a genuine

phototroph which  grows anaerobically  under  the light, while  the

former has characteristics resembling  to acrobic  phetosynthctic
bacteria, In the  present study  the accumulations  of  photosynthetic

pigments and  the piEf mRNA  in the two bacteria were  determined in
the dark under  different mutrient-  and  oxygen-conditiens.  Rvi.

getatinosus was  pigrnented under  all conditions  detemined so far, aRd

the pigmentation was  greater in anaerobic  and  nutrient poor
conditions,  On  the  other  side, Rat  depolynieruns was  pigmented
under  aerobic  and  nutrient  poer conditions,  but did not  shew  any

accumutations  of  photosynthetic pigrnents and  pof  mRNA  under

anae[obic  and  nutricnt rich conditions.  The regulatery  behavior
responding  to oxygen  ln these two  specics  seemed  different.

Furthermore, Rat. depolymeruns pof operon  was  considered  to be
regulated  rnore  strictly by nutritional conditions,
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MUvaPLICrrY  AND  EXPRESSION  OF  GENES
CODING  FOR  THE  CORE  LIGHT  HARmmNG

COMPLEX  1 (LHI) IN THE  PURPLE  BACIERIUM
Atloahromatitmt vinosum
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      Thecornpletenuc1cotidesequenceofpiofoperonfrom
the purple sulfur bacterium, Attoci"vmcuiemt vinostvrg  was

detefinined The operon  contained  genes coding  for the a  and P
subunits  of  the LHI oore  complex  and  for L, M  and  cytochrome

subunits  of  the reaction  center  as in ether purple bacteria
Howcveg A. vinasum  contained  the second  and  third sets of

genes homelogus te pttfB andptffi1  at the clownstrearn region of

ptijitaLMC  iptglta2 andpujltaS  Tespectively).  The amino  acid

sequences  of  the pt{pa1, pav  and  pop3  pTedicted from the

nuclcotide sequences were  identical to those directly determined
from the purified LH1 polypeptides. The northem  hybridization
analysis  clarified that these twe  additienal  puPEta genes are  co-

transcribed with  the xpstream peijitaLMC genes as  a 5.3 kh
miUslA.  Moroover, the twe  downstrearn pttffta genes had their
own  mRrNIA.  CloiTelation between expression  of  the unique  pLtf
operon  and  the cenfOrmatien  of  the LHI core  complex  in A.
vinasvanwil1bediscussed,
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  The purple photosynthetic bacterium Rhodovulum
suijidqphitum  synthesizes  photosynthetic apparatus  even

under  highly aerated  conditions.  To understand  the
oxygen-independent  expression  of  photosynthetic genes,
the expression  of  pecf operon  coding  for the light-
harvesting-1 and  reaction  center  proteins was  analyzed.

The ptof mRNA  synthesis was  not  significantly repressed
by oxygen  in this bacterium. There are  three pttf operon

promoters, two  of  which  have a  high degree of  sequence

similarity with  those of Rhodobacter capsutatus, which
shows  a  high-level of  oxygen  repression  on  the

photosystem synthesis,  Deletion analysis  showed  that the

third promoter is oxygen-independent,  The post-
transcriptional petf mRNA  degradation is not  significantly

influenced by oxygen  in R. suijidbphilum.  From  these

rcsults,  we  conclude  that the peof operon  cxpression  in R,
suijidqphilum  is wealcly  repressed  by oxygen,  perhaps as
a  result  of  the fo11owing: 1) there are  three promoters for
ptof operon  transcription, one  of which,  at least, is
oxygen-independent;  2) readthrough  transcripts which

may  not be affected by oxygen  may  be significant to
maintain  the ptof mRNA  lcvels; and  3) the ptif mRNA  is
rather  stable  even  under  acrobic  conditions,
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