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INTRODUCTION

   We  have preyiously  reported  en  immunog]obulin binding substance  (IBS) which  binds to human  Ig-Fab fragmentii. IBS
has been successfully  separated  on  affinity  chromatography  using  human IgG-immunosorbent. IBS  has shown  a single

component  on  polyacr}'1imide  gel electrophoresgs  in sodiura  dodecyl sulfate  {SDS-PAGE), and  its mglecular  "'eight  was

estimatecl to be IZ,OOO-14,OOO, The major  feature of  IBS is its extraordinary  affinit), for all immunoglobu]ins through  non-

immunological binding to Fab, Ph.vsicochemical characterization  of  IBS is of importance for thc elucidation  of  its biologi[al
funetions. However,  there ls little information about  it.

   in this paper, we  clescri5t) the chromatographic  fractionatiofi of  partiatly purified IBS and  the preperties of  its Lhree
fractions, two  of  which  are  considered  to be the palyiners of the stnatiest molecular  weight  fraction.

MATERIALSAND  METHODS

   Purificatlon of IBS: Methods have  been descr{bed c/lsewhereJJ.  In brief, 15g  of  SitoPhiltts gvanatius {SG) was  greund
with  a  hand mil]  and  was  sufficiently defatted in co]d  acetone,  The  dried SG  powder  was  suspended  in Ceca solution-  and

homogenized by a giass rod  homogenizer  and  then a sonicator  (Ohtake Works, Tokyo)at  20 kHz  vvith  5eVvr fer 5min.  After
overnight  ipcubatien at  4 ¢ C, the homogenate  was  centrifuged  at 15,OOe xg  fer 30inin. The  supernatant  was  filtrated
through filter paper (No. 6, Tokyo Roshi Kaisha Ltd.. Tekyo) to eLiminate  the remaining  fat. IBS was  isolated from this
crude  SG  extract  by affinity  chromatograph)'  using  hun]an igG･Sepharese 4B  (Phurmacia fine Chernicals AB, {Jppsala,
Sweden}it IBS  was  eluted  with  6.0M  urea,  pH  9.4 (crude IBS}, Fifty mg  of eluted  IBS was  further purified on  Sephadex G-
100 coiumn  (3 x  30 cm,  Pharmacia)  equilibrated  svith  6,OM urea, pH  9.4, Collected fracttons were  diatyzed against  dLstilled
water(DM)andlyoph{lized.

   Molecular we;ght  determination/ High  pressufe liquid chromatography  (1{PLC) using  TSK-G300eSW  column  (7,5 x
600mm,  Toyo Soda Co., Ltd,) was  performed to estimate  ils molecular  weight.  LyophLIized fractions vv'ere  dissolved in

2,emM  phosphate  buffer {PB), pH  7.0, and  applied  to HPLC  at  1.0mlfmin, SDS･PAGES) was  also  performed without  or

with2-mercaptoethanol(SDS-PAGEt2ME).

   Ana]ysis of  aTnino  acid:  Purified MS  was  hydrolyzed in 6,ON HCI  at 100eC for 20 hours. and  then app!ied  to Amino
AcidAutoanalyzer(#835,I'litachiLtd.),

   Iodinatien of  IBS: IBS  Fr-IIt was  radiolabeled  with  ::51  by the chloramine-T  method,j,  and  the labelect material  was

separated  from free iodine by gel filtratien en  Sephadex G-25 equilibrated  with DW,  Specific activity was  30-80"Ciipg, 1.8
x  10fi cpm15aul  of  

it5I
 IBS  Fr-III was  mixed  with  10e"1 of  DW  and  O.1M  phosphate buffered sa]ine pl'I 7,4 (PBS), and  5.0 x

IOscpmf5e  pt1 of  
i25I

 IBS Fr-III was  mixed  with  100 ptl of 8%  SDS with  20%  2ME  <SDS-2ME), and  applied  to Sephadex G-
1[YC ce]umn  (1 ×  25cm)  equi]ibrated  with  PBS,  PBS  was  vged  a$  an  elution  buffer. The  radieactiyity  of eaeh  fraction

Abbreviations: DW  d[stilled "'ater;

stance;  2ME  2-rnercaptDethanol; PAGE

saline;  SDS  sodiurndodecylsu]fate;  SG

HPLC  high pressure liquid chromatography;  IBS immunoglobulin blnding sub-

 polyacrylamide gel e]ec{ropheresis;  PB  phosphate  buffer; PBS  phosphate  buffercd
Sitophiixigra,mritLs
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collected  at  15 drops per tube was  measured  by a gamma  counter  (ARC-221, Aleka Co., Ltd,).

   Precipitability of  IBS: Ten "1 of :i5I IBS Fr-III was  mixed  with  3.0ml ef the solution  at  various  pH  or  salt densities,

AIter three  hours of  lncubation, the mixtures  were  centrifuged  at 4,500 xg  for 30min. Superriatants were  discarded, and

the radioactivity  ef  the pellets was  measured.
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 Fig, 1. Chromatographyof IBS on  a  Sephadei G-10e equilibrated  with  6.0M  urea,  pH  9.4. The yolume

of  each  tube was  2.0 rn1,  Each traction narned  Fr-I, II and  IIi, wasdialyzed  against  DW  and  ]yophilized.
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 Fig. 2, Hlglt pressute liqu4d chrornatography  of  IBS Fr-I, Ii and  III o"  TSK-G30eOSW  colurnn.

LyophMzed fractlon was  dissolved with 20 mM  PB, pH  7.0 and  applied  to HPLC  at  1.0 mlfmin, Molecular

weight  standards  are  g]ucose oxidase {15e,eOO). bovine serutn  a]bumin  {67,OOO}, oyalbtimin  {45,(}OO} and

trypsin Lnhibilor (21,OOO). The  rnolecular  welghts  of  Fr-I, Il and  III were  calculated  to be more  thafi

l50.000,27,OOOandlO,OOarespectively.
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 Flg. 3, SDS-PAGE ofcrude  IBSand iBS Fr-I. Lyophilized crude  IBS a-d  IBS Fr-I were  dlssolved with

O.l25M Tris-HCI buffer, pH  6,S, and  applied  to SDS･PAGE  with  or  without  2ME.  Molecular "reight  stand-

ards  are  phQsphorylase B  (94,OOOL bovlne sefum  albumin  {67,eOO), ovalbumin  {43,OOO}. carbonic  anhy-

drase {30,OOO), trypsin inhibitor {20,1OO] and  alpha･tactalbumin  (14,400), Crude TBS and  IBS Fr-I shewed  a

single  band at sa rne position, and  the molecular  weLght  was  ca]cuIatedto  be 1･ 4,Oe{)-15,OOO.
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 Fig. 4, Tbe elution pattem$  of  ttSI !BS Fr-III on  a  Sephadex G-100 coLumn  equili-

brated --th  PBS. Fifty gl of  
'"I

 IBS Fr-M  was  mixed  with leO  Ftl of  DW,  PBS  or  SDS-

2ME,  and  applled  to the column.  The radioactivity  of  aliquotes  with  15 drops were
rneasured  by gammatounter. The  recoveries  of applied  radloactivity  in the eluates were

gO, 97 and  97%, respectively,  As  a  result,  the molecular  size  of  IBS Fr-III wHs  increased
vifhenitwasmixedwithPBS.
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RESULTS

   Ge] filtratSon of Sephadex G-IOO: Frem 900n]g  of crude  SG extract, 240 mg  of  crude  tBS  was  isolated  by affinity

chrom2tography.
 Fig. I shows  a pattern  of gel filtration ef  IBS  en  Sephadex  (]-1OO colunin  equMbrated  

with
 
6,OM

 
urea.

 pH

g･4･
 krPrLeE:frFaiElilnsSgoF.tgi tSL 

a,:gt.i+itic)lrfil,EhSepPraersastuerde'

 liq.id ch,o  rnatography.  Aitheugh brDader thern the peaks of reference･

the molecular  weights  corresponding  to lhe peaks of Fr-I, II and  III were  caicutated  to be more  than 150,OOO, 27,OOO and

10,OOO,respectively.
   SDS-PAGE: Crude IBS and  IBS Fr-I shewed  a major  band  at  the sa;ne  posiiionin SDS-PAGE  wtithout  2ME,  and  their

molecular
 weight  was  estimated  to be 14,OeO (Fig. 3). Hoii,ever, ln both cascs,  4 additional  minor  bRnds xvere feund in the

regionscorrespondingtolargerrno]ecularsizeinthepresenceef2ME(SDSt2ME).

   Amino acld  composition:  The am{no  acid  compositlon  of Fr-ll and  Fr-lI1 is shoss,n  in Tabie I. The  y{eld of  Fr-I v;as  too

Ettle for amino  acid  analysis.  IBS Fr-II and  III showed  a  simiLar  amino  ;tcid  composltion,  and  molecular  weight  of  Fr-III -'as

calculated  to be 10,254 by amino  aeid  analysis  assumtng  onehistid{nE  residue  per moleeule.

   Gcl fi]tration of  i:5I labeled IBS  Fr-{Il/ IBS Fr-Ill dissotved wlth  D"r shows  two  peaks on  Sephadex G-10e. The majer

peak in DW  was  totally or  pertia!ly shifted  to lefhvhen t2SE
 IBS Fr-III y;as  mixed  with  PBS  or  SDS-2ME  

before
 gel filtration

CFig. 4). The change  of  the motecular  size of  IBS  in SDS-2ME  ",as  also  cenfirmed  by the result  
of

 
SDS-PAGE

 <Fig. 3).

   Precipitab21itv of  ,2sl IBS Fr-HI: Table II sho"'s  the precipitabiliLy of  IBS in various  solutions,  PH  of DW  
a"d

 
PB

 
were

adjusted  at  7.4. IBS Fr-III precipitated at  pH  5.0 and  6,O ln Tris system.  IBS  Fr-III disselved in DW  did not precipitate at

4"C  forabout one  year,  while  it easily  precipitated vrhen  ctissolved with  PBS.

DISCUSSION
j

   IBS yielded three  peaks, named  Fr-I.

urea,  pH  9.4 and  on  HPLC  in 20mM  PB

weight  was  ca}culated  to be about  14,OOO,

II and  IH. respectively  on  gctl co!umn  chromatograph},,  equilibrated  wLth  6.0M

. However,  crude  IBS showed  a  single  band  on  SDS-PAGE  and  its molecular

Gel fil{ralien paLtetns  of  i2SI IBS Fr･III revealea  that its molecular  $ize  was  in-

Table

  Fr･Il1

 Amino  acid  eomposi!ion

 and  !Il hydrolyzed in 6.0N

   at  100℃  for 20 hours

of  IBSHCI

Aminoacid/
Mol(xratio100')

TNo.imol

Fr-II Fr-III Fr-Ill

Asparticacid 3.63 3,oo'9

Threonine 2.53 2.!3 5

Serine 3.39 2,86 7

Glutamicacid 4.07 4.ss }1

Proltne 2.36 2,71 7

GIycine 3.08 3.0S 8

Alanine 2.87 2.57 7

Cystine o.ee o.oo o

Valine 2.28
'

2.01 5

MethloniRe o.oo a.oe o

Iseleucine i.J20 O.87 z

Leucine 2.66 2.19 6

Tyrosine O.77 G.82 2

Table2  Precipitability of 
'2Sl

 IBS Fr-II]

 in the solution  of  various

   salt  den$ity 3nd  pH

Phenylalanine 1.2Z l.07 3

Salt density

DWo,eosMO.05

 MO.5
 MO.5
 M1.0
 M2.e

 M3.04.0

 M5.e

 MS.e
 M

  ' / %Precipitabi]ity= (Pellet cpm)1(tetal  cpm>xlaO

 "  / pH  of  O.1 M  Tris  seZutinn  was  abjusted  by 10.e N

    HCI

'ensltyM6i,'?fi,:,ptta'
pH"e/ePrecipitability

1.6 2 5.4

PB !.3'3 7.9

PB L6 4 14.2

PB 1,5 5L 81.3

NaCl l.7 6 63.1

NaCl 1,4 7 2.4

NaCl lfJ 8 1.3

NaCl 1.4 9 1.1

NaC] 1,4 10 1.0

NaC] 1,7 11 1.e

NaCl 1,5
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SUMMARY

   
Immunoglobulin

 binding substanee  (IBS) which  binds to human  lg-Fab fragtnent via  non-immunological  mechan{sm
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lBS should  be considered  to be polymers of the smallest  molccular  weight  fraction.
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