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THE  ROLE  OF  PIGMENT  BINDING  PROTEIN  IN

XANT  HOMMATIN  BIOSYNT  HESIS  IN  T:HE EPDERMAL
CELLS  OF  [[HE  SILKWORM,  BOMB}7f  MORI.

H. Sawadai, M.  Tsusuei ,T. linoi
'Biotogical

 Lab,Scheel ef  Liberal Ams, Kitasa[o Univ.,
Sagamihara iDept

 of  Genera1 Education, Nihon Univ., Tekyo

 We  have already repe:ted  that the pigrnent protein separated  by

SDS-PAGE  had an  activity  binding wirh  xanthomrnatin  and

cinnabarinic  acid.  Heweve:,  3-hydroxy-kynurcnine or  3-

hydroxy-anthranilic acid  did not  bind to thc protcin. 1[inese data
indicatc that the  ptotein has an  affinity with  phenexazinone ring
of  xanthommatin.  Biosvnthesis ef  xanthommatin  was  also

investigated. The  homogenate  of  epidermal  tissue was  ftactionated

by sucrese  density gradient cennifugatien.  When  the subsrrare

3-hydroxy-kynurenine was  udded  to each  fraction, catalytic

actiyity  to  form xanthommatin  1ocalizcd in the pigment granules
fraction. In addition,  HPLC  analysis  Tevealed  theincorporatfon

of  3-hydroxy-kynumnine into the lntact pigrnent granules. Ihese

data suggcst  that the pigrnent granule has an  impertant Tole  in
both biosynthesis and  accurnu}arion  ef  xanthommatin.

 Recently, we  obtained  polyclonal antibedy  fiom  the  pigment
protein which  was  purified by SDS-PAGE. Furthermorc, we

are new  investigating the eross-reuctivity  of  the antibody  wilh

crude  extract  of  epidermis  of  w2  mutant  which  is unable  to

synthesize  the pigment.

PTERIDTNES  IN  THE  YELLOW-COLORED  CHROMATO.
PHORES  OF  THE  ISOPOD, ARMADnvDIUM  VULGARE.
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  InA. v"igare  the omrnochromes  in the inlegument impart a
dark gray or  brown  body  color.  The  male  ofA.  vulgare  displays
a uniform  dark gray cDlor,  while  rhe female usually  displays a
brown celor with  characterisric  yellow markings  aligned  a]ong

the  dorsal region.  Principal cemponen[  of  the yellew pigment
isolated ftem  the }'ellow markings  was  already  identified as

sepiapterin,  Merphological  investigations revea]ed  that  [he

patteni of  yellow-celored chrornatophores  in the  female was

extem311y  ebservab!e  at the dorsa] surface  of  lhe  integument as
the  yellow  markings,  In centrast,  Ehe  yel]ow-colored
thTomaiophores  were  not  extema]]y  observuble  in the male,

since  they  were  covered  by an  ommechrDn]e  chrorr]atophore

layer. Thc yellew-co]ored ehromatophores  co;italncd  numerous

granules in the cytoplasm  and  lhe  merphelogical  preperries of

the  granules were  sirnilar to those  of  pteridine granules which
eontain  uric  acid  eccurring  in the silkworm  inte.ffument. Based
on  TLC.  HPLC  and  UV-spectrophotometric  ana]yses,  -･e

cenc]uded  that blue and  vielet  floorescent compolinds  isolated
from  rhe  chromatophores  were  biopterin, pterin and

isoxanthopterin, Uric aeid  also  accumulated  in the
chromatophores.  The  eontent  of  beth sepiapierin  and  biopterin
in [he  rnale  was  abeu[  twe  times greater than in the female,
whi]e  the  content  of  both pterin and  isoxanthop[erin showed

few  difference belween  the male  and  female, The  quan[irative
difference in sepiapterin  and  biopterjn between both sexes

suggests  that the  activities  ef  various  enzymes  involved in

pteridine rnetabolism  may  differ between  the male  and  fema]e
ofA.vulgare.

CHARACTERIZATION  OF  RAT  ILND mm  SEPIA-
PTERIN  REDUCTASE  GENES
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in insects  and  vertebrates  are  produced  by
the  functlon  ei  seplapterLn  reductase  (SPR).
We  studied  on  the  characte-zation  o:  rat

and  human  genes  ot  SPR.  We  have  isolated  a

[ul]-length  cDNA  clone  ±er  SPR  trom  a  human
liver  cDNA  11brary  by  plaque  hybrtdtza:ion
and  analyzedi  the  nucleotiite  sequence  ot  the
cDNA'.  We  arnplified  the  cDNA  ior rat  SPR  by
tlte PCR.Synthetlc  primers  tor  tne  amplitica-

tion  were  designed  based  on  the  nucleotide

sequence  of  rat  SPR2 and  the  am)no  acid

sequence  o[  the  mature  ierm  o[  rat  SPR".  The
clene  encoded  a  protein  oE  261  nmmo  acids

{783 bases)  with  a  calculated  Mr  of  28047
daltons.A  single  gap  of  crodon  was  introduced

lnto  the  human  SPR  seguence  aga ±nst  rat  SPR
[i'AGG]. Consensus  sequences  for NADPH  and

ptemn  located  in  the  range  near  the  5'-end
in  both  SPR.  Pterin  binding  slte  [GCCGGGTTG-
CTGTCGCA-G-L-L-S)1  ter  rat  SPRV  was  revealed

as  iGCCTCOCTGC[DGTCG(A-S-L-L-S)] in  hurnan  SPR.
Estimailofi  oi  the  number  of  nucleotide  sub-

stitutlon  was  O.250=  O.021  (totnl;JC me=hod),

and  O.262.  0.105,  and  O.429  at  the  1,2,  & 3
base  positians  oi  codon,  =espeetively  (K3P
method).  Human  SPR  showed  a 741  identity  tn
ammo  acld  sequence  witn  that  o[  rat  SPR.
Rate  of  amlne  acid  substitution  wasl.9xlO'9.
iIehinose  et  al'91,BBRC179,183;rCiiron  et  al'90,PNASS7,6436;30yama

 

'e't'al'9D,BBRC173,627.
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   A.vuLgare  Ls  polymorphic  fo[  the  bociy

co]or.  Red  botftv color  is  dominant  Dver  Che

Jsual  black  oi  grey  C's±ld  
rv.vpe).

?olymoTp'nism  may  be  pTovided  by  tb.e

I'IEference  in  the  Elne  structure  ot

pigment  granules  andfDr  Fd.gment  quant'.ty
under  the  control  oi  proper  genes.  The

/tuay  was  undertaken  te  prove  tnls

hL,'pothesis.

   Chr･:anatopheres  ot  the  red  phenotype
wele  ftlled  with  p ±gment  grenules  o[

itlamentous  stcuctures  such  as  tmmature
･granules ･occurnng

 wzthtn  the. sarne

llmtt ±ng  rnembrane.  Xanthommantn  conten:  oi

red'  A.vulqare  Ls  much  the  same  "iith  
Luhat

Df  vild  type.  Epldermis  ei  white  A,vulgate
is  very  parttaUv  ptgmented  ln  the  large

vestcles,  Thts  observatlon  suggests  :hat

wn'.1'ue wood::ce  provlde  the  eng,yme  fer
ommochrome  synthesis  and  its  actlviev  ney

be  prohtblted  though  the  mechan ±sm  ±s

uncertain.  These  results  show  thal  the
str/:cture  oi  pigment  granules  ls

u]etermned  by  the  :criesponding  geme  to
the  bodiy color.


