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 Ovalbumin  (OVA) is a  maj'or  allergem  of  ]teii's egg  vL'hite and  often  induces hypersensitivity in atopic

cjiildren.  Furrher kno}sdedge or the  antigenic  and  aUeTgen/,c  determinants of  OVA  ivili alSow better

treatttient to be provided for this disease. "'e investigated the antigenjc  determinaiits of OVA  by

imrauneblott.ing a"d  a  nucrosequence  analysis.  OVA  Hes  dlgested with trypsin  or  chytnotrypsin,  aiid the

peptides "-ere  sepa]'ared  by tricine SDS-pol)'acr.vlainide ge] electrophoresis.  The  antigenicity  vaas  tested

b}' binding an  anti-OX'A  rabbit  IgG  antibod)'  "ith  the  peptides. Binding studies  revealed  that almost  al1

bands  of the tr}ptic peptides "tith  IL{"' of  more  than  5520  and  almost a]l bands of  the chytnotryptic

peptides with M"'  of  more  [han  7280  :vere  positive. k is preposed  that a  part of the antigenic

determinaiit exist.ed  in the  Ol'A  sequence  of  25f.3-261 (or 264),

                     CIIeceived November ]4, 1996; Aecepted  in reLCsed  form Oetober 31, 1997)
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              INTRODUCTION

 Ovaloumin  is a maier  allergen  of  hen's egg  "hite

and  ofT.en induces hypersensitivity in atopic  chiidren

Changeland 19EB). Kno"ledge of the antigenic  and

allergentc  determinaiits of ovalbumin  may  leRd to an

increased  uiiderstanding  of  egg  allergy  and  may

contrit/ute  to better diagnesis and  treatment  of  Lhe

dtseas{,/ e,g,,  by blocking the al]ergic  reactioll  with

haptenic  peptides  CHonina et al.  1996) oT by inducing

protective antibodies  by  other  haptenic  peptides

(Kahler eial,  l992).

  The  antigenic  and  allergenie  determinants of

ovalbumin  have  been  lnvestigated bs Elsayed ei  aL

(1986). aiid a subsequent  study  that  has shogv,  Ihat

the N-lemninaL  decapeptide (Elsayed ei at. 1988)

encompassed  an  ]g-binding hapTenic epitope,  Peptide

323-339 has been  shoivn  to be a  T-aell epitope  in

ntice  a,nd  the antigenicity  was  distributed over  the

"tie]e  region  ot' 1l-70 (Elsa},ed and  Stavseng 1994),

  This sti]dy  aimed  to eharacterize  the antigenic

deternLi]amts of  ovalbumin  by irnmunobletting and

mierosequence  ana]ysis  methods,  For this purpose,
ovalbumin  -us  digested with trypsin  or  ch)]ioti'ypsin,

and  the antigenicity  "es  ]neasured  as  the binding

activiO'  of  the  peptide  with the anti-ovalbumin  rabbit

IgG  antibody,

(269

         MATERIALS  ANI]) MEIrHODS

Materials

  Chicken ovalbumin  was  purehased  from  Taiyo

Kagaku  Co. (Tokyo, Japan). L-(1-Tosylamlde-2-

phenyl)ethyl  chloromettzyl  ketone-treated trypsin

CTPCK-trypsin, froni bovine  pancreas  type XM, 11,700

unitslmg),  N-p-Tosyl-L-lysine ehloTomethyl  ketane-

tTeated  ch)inotrypsin  CI'LCK-chyrriotrypsin, frorn

bovine pancreas,  50 units/mg)  and  goat anti-rabbit

IgG coTljugated  -ith  Sigma horseradish  peroxidase VI

(HRP-labeled goat  ant.i-rabbit  igG, 100 purpurogalltn
units!mg)  were  each  purchased  from Stgma Chemical

Co, (St, Louis, MO,  U,S.A,),

MgestiQn  Qf  ovalbumin  with trypsin  {ff  chym}

    itrypsln

  Digestion  -as  performed  according  to the method

of Ametani  et ai. (1987), A  solution  of  2 rng  ef  OVA  in

1.0 ifti of a O.1 M NHrlOHfHCOOH  buffer at pH  8.5 or

8,O was  treated with  O.02 rng  of  TPCK-trypsin  or

TLCK-ch}Tnotrypsin, and  the mixture was  incubated

for 24  h at, 37 ℃ . The  enzymes  were  inactivated by

coollng  for 5 nrin  in iced water,  the digested  produets
being  immediately  lyophjltzed and  stored  at  -20 ℃ .

Preparation  of the rabbit  anti-ovalburnin  antibody

  A feinale rabbit  {New Zealand  White), "eighing

about  2 kg, was  intraperitoneally injected with  025  mg

of  OVA  in O.85% NaCl that had beeR  einulsified  with

',
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an  equal  vo]uine  of  Freund's  complete  a[ljuvant  (Difco
Labs., Detroit, MI, U,S,A,). The  rabbi･t  "as  boosted
"ith  O,5 mg  of  OVA  at  2-"veek jntervals, and  11 "eeks

after  t.he first inununtzation, the rabbit  "us  b]ed, The
antiserum  "zs  separated  and  O.0596 sodiuni  azide  "as

added,  after  "hich  the  solution  "as  stored  at  
-80

℃,
I]k}uble radial  iirunuriodifiVsion

  0uchterlon,v inuni]nodiffusion (Ouchterlony 1952)
ssas carric･d  out  in 12%  agarose  in PBS  eontaining  O,1
9o NaNa,

Tricine SDS-polyacrylarnide gel electrophoresis

  A tricine SDS-polyacrylamide gel electrophoresis

for separating  the [r}psm  or  ch.sTnotr.vpsi]  digest of

oval})untin  ivas  performed  according  to the modilied
method  of Schtigger and  Jagow  (1987), using  a

discontLnuous ge) comprising  a  4 96 slacktitg  gel, 109b'
spacer  ge] and  16.i% separating  ge], The anodic

bllffer "us  O.2 ii tris(hydrox}znethy])anrinomethane

CTris)-HCI at  pH  8.9, "inile  the cathodic  buffer -as  O,]
9b SDS  in a  O.1 M Tvts-O.1 st N-[tris (hydro>c}iueihylj
meth.v}]  glycine CTricine) buffer at  pH  8,2, The
protffase digest of  ova]bumin  "as  disselx,ed in a

inixture  of  O.0496 SDS,  120･'o glycerol,296 ,?-n'Lercapto-

ethaiiol  and  O.05 9･b bromopheiiol blue in a  50 iTur

Tris-HCI  buffer at pl'l 6.8, and  the solution  "as

irtcubated for 3 min  at  100CC . A  constant  current  of

IO mA  was  supplied  for about  1 h, allo"ing  each

sample  to compleLely  enter  the staeking  ge], The
current  

'"Hs
 then  raised  to 2C} nut  and  maintained  at

thjs ]eyel for about  4 h of electrophoresis,  The  gel
sheet  "us  stajned  with O.2 %  Cooinassie brilliant blue
R250  in a  mixture  of 45 q6 methanol  and  7 P･6 acetic
acid,  and  destain ed  vstth  a mixture  of  10%  isopropanol
aiid  796 acetic  acid.

  T" ℃  kMds  uf  standard  proteill mixtures  were  used

ns  moiecular  "eight  markers,  One  of them  iKas

r..ylochroi-e  C and  its pol}Tners (Lhe hexanier  of  )"V
74,400, Tetrainer  ot' rvl"' 49SOO,  trimer or  fL{"' 37jLtOO,

dimer  of  M"'  24,800, and  monomer  of  bl･ISV 12AOO:

Oriental 1['east Co., Tokyo, Japan), and  the  otlier  xses

myoglobin  fraginents and  glucagon (myogtobin 1-153

of rvdW l6,950, ru.yoglobin  1-131 of rLI"' 14,440,

m.voglobin  56-l53  of MW  10,600, iii.voglobin 56-131  of

)vt"' 8,160, myoglobin  1-55  of  M"'  6,210, glucagon of
)vlXV 3,480, and  myoglobiii  l32-153  of rvl"' 2,510:
Sigma Chemieal Co.. St. Louis, MO,  LJ/ .S.A.).
Immunoblotting

  Iinmunoblotting  thas  performed  aecording  to the

Jnodified  method  Df  Ohmi  et  ai, (1995). The  separated

peptides in the gel -ere  electrobloLted  on  to a

nitroc,ellulose  membrane  CO,45 ,ttm in pore size,

 48 4,2:O

X'ol,49 No.3(1998

NLppon  Bio-Rad Labo]'atories, Tok}'o, Japan) tn a  O,025
M  Tris-O,i92 ][ gl},cine buffer at pH 8,7 containing  20
 9e methano[  at 2 mAlem"fov  60 rnin  with a serni-drv

b]otting system  (Bjo Craft Co., Tokyo, lapan), The
"estern  blotted merabrane  "as  thcn eut  in Liin.  One
sheet  of  the mefnbrane,  fer detecting peptides, "as

stnined  with O,0296 Amide  black 10 B  in 4596 meth-

anol-79･o  acetic  acid,  and  destaiiied "ith  10%  meth-

ane]-70.o'  acetic  acid,  The  other  sheet  of  the

membrane,  for detecting aittigenieity, Nwas  blecked

"tth2%  casein  in a O.Ol y  phesphale  buffe;'
containing  O.15 ii NaCl  at  pH  7.2 (PBS) for 1 h at

room  ternperature or  overnight  al 4℃ . After "ushing

three times "ith  O.05 96 Tw'een-20 //n PBS  (T"'een-
PBS), the  membrane  "･as  then  incubated  -tth  the

anti-ovalbumin  rabbit  IgG antiboduy  or  rabbit  serum,

"ttich  had  beei} diluted 500 [trnes with 296 casein  jn
Tg,een-PBS,  for 1 h at, rooin  temperature.  The lgG

antibodies  uttich  reacted  "rith  the membrane-bouiid

arLtigens  were  determined by using  HRP-labeled goal
anti-rabbit  IgG, "hich  had been diluted 25(} times  -ith

296 casein  in Tiveen-PBS, for l h at rooin  temperature

af[er  "ashing  three  tirues -ith  T"'een-PBS. After

subsequently  sseshing  five timcs more  ivith  Tween-

PBS,  the  bound  antibodies  were  detected bv incubat-
jng a  freshly prepared solution  of  3 mg  ef 4-cli]oro-1-
iiaphtal  and  2 

,ctj
 of  3096  hydi'ogeii peroxide in 1,0 fid

of methanol  and  4,O ml  of PBS. Rabbit sera  ixhich  had
not  been  inimunized  against  ovalbLunin  "?re  usecl  as

a controL

N-terminal sequence  analysis

  The  N-terminal amino  acid  sequenee  of  the  pepttde
on  a  PVDF  membrane  "as  analyzed  by a  476A  pretein
sequencer  CApplied Biosystems, CA, U.S.A,). "'estern-

blotting of  the  peptides "ns  perforined accorcllng  to
the methods  of Matsudaira (l987) and  Hirano  (1993).
The  gel -ns  etectroblotted  on  to tt poli":inylidene
difiuoride (PVDF) rneinbrane  (Imrnobilon-PSJ. O.1 ttm

pore  sjze,  Millipore Co., Bedford, MA,  U.S,A.) at 1
iwVcm:  for 90 min  "fith a semi-dr)'  blotting system.

Before  electrob]ot[ing,  the  gel, PVDF  membrane  and

ene  of three kinds of fliter paper  (cathodic side)  were

dtpped into a mixture  of  25  m}t  Tri$, 40 msT  t-amino-

n-eaproic  acid,  20 %methano] and  O,05 96 SDS,
Aiiother fHter paper  (next to the  former  paper)  -･as

dipped into a  mixture  of  25 msi  Tris, 2096 i'nethanol
and  O.0596 SDS,  and  a  lhjrd  filt.er pap{･r (anodic side)

xwas clipped  into a  mixture  of O,3 }i Tris. 2096 methanol

and  O,05% SDS. The western  b]otted PX'DF membrane

"es  stained  yviIh  O,02%  Coomassie  Brilliant BIue  R250

in a 45 96 ir!ethano]-7g6  acetic  acid  mixture,  and

1
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      B A B

        a b a b c

Fig.1, Tricine SDS-pelyacrylamlde ge] eleetro-

      phore$is and  immunoblotting of  the tryptic

      peptides of ovalbumin

Ovalbui']in "as  digested with Lrppsin at  pH  8,5, Tricine

SDS-po]yacrylamide gel electrophoresjs  for separating  the

trypsin digest of  ova]bumjn  was  performed  according  to
the method  ef  Schh'gger and  Jagow (1987), using  a

discontinuous gel coniprising  a 496 slaekjng  gel, 109,b

spac/er  g}?1 and  16.5% sepaTaLing  gel, kimiunoblotting "as

perfor]ned aecording  to the  method  of  Ofuni et al. C1995).
Binding ef  the  anti-oyaibuJnin  lgG antibody  on  va]stern-

blotted peptides on  an  NC  membrane  "as  exarnined.  A/
Amido  b]ack 10B-staiited peptides;  a, 10,"g/ b. 50f.tg. B/

Irurnun[ t]iotted pepticies; a, O.2 ,ftg/ b, l 
,ttg/

 c, 5,ug.

destained -ith  60Q6  inethanol.

         RESULTS  AND  DISCUSSION

Trypsin er  chymetr)psin  digestion  of  ovalbumin

  Ovalbumin svas  exhaustjvely  digested uith  t,r}ipsin

or  ch>iRotr}psin.  The  ntixtures  of  the peptides -ere

analyzed  by tricine SDS-polyacrylamtde gel elect-

rophoresis.  Figllres 1-A and  2-A show  the western-

blotted peptides aft,er staining  the nitroeellulose

membrane  with Amido  black IOB, Trypsin or

chyniotr.s.psin  itself ivas  not  visib]e  under  this

    a b a b c

F"ig.2, Trieine SDS-polyacrylamide gel electro-

      phoresis and  immunoblotting  of the chyrno-

      tryptie  peptides  of ovalbumin

Ovalburnin vans  ndgested -ith  chyrnotrypsin  at  pH  8,O, The

analytieal  conditions  are  sarne  as  these in the legend to
Mg.  1. A/ Amido  b]ack 10B-stained peptjdes;  a,  10 geg; b, 50

,ttg. B/ Inwnunoblotted peptides;  a, O,2 "g; b, 1"g; c, 5yg.

   conditiDn.  Trypsin digested ovalbum"i  into 18 pep-
   tides with MW  between  31,500 (Tl) and  4,400 (T18),
   the main  peptides being T6, T7 and  Tll, Chy-

   mot.r)psin  digested  ova]bumin  into ]5 peptides svith

   MW  between 25,500 (Cl} and  4,OOO (C15), the main
   peptides being C2, C3, C4, C6, CIO and  C]4.

   Antigenicity frorTt immuiioblott:ing  with the nit-
   rocellulose  membrane

     A rabbit  anti-ovalbumin  antiserum  was  prepared  as

   described jn the MATER!ALS  AND  METHODS

   section.  The  reactivity  of  the anti-ovalburnin  antibody

   to an  intaet molecule  of  ovalbuTnin  was  tested by the

   double radtal  immunodiffusion method,  The  precipitin

   line for the antigen  and  antibody  reaction  was

   detected up  te a thirty-second dilution of  the

   antiserufn  (Odani et  al.  1997), The antigenicity  of  the

   peptide, i,e,, the binding activity  of  the  anti-ovalburnin

(27I) 49
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rabbit  IgG antibody  "tth  the  western-blotted  peptide

on  the nilroceUulose  ineinbrane,  is shu"m  in Figs, 1-B
and  2-B. A  bindiiig test or  the blotted peptide  "jth

nori-Mmiumzed  rabbit  serum  -us  carried  out  for

detec/ong non-speeific/  binding, but not  a sing]e

peptide svas bound  to the serum  (data ar'e not  shos"i),

The  tryptic peptides "tth  )v{W of  morc  than  5,5L)O

(T17) and  the  ch,v.nioh'F.'ptic  peptides with MVv' of

more  thaii 7280  (C13) sho-ed  antigeniuit.y, 0nly T18

CMW  4AOO), Cl4 O!W  6P70) ancl  C15 (M"' 4,OOO)

 50

Fig. 3. HPLC  chroniatograms  from  the  sequence  anal]'sis  of antigenic  peptide

      {11:3

Ar]tigei]ic peptide (11f3, "trich  "as  reacti'h'e  to  the  ariti-oyalbuniin  IgG  anLibody,  "ns

submi[ted  to a  476A  protein  sequencer  C,Xpplied Bios}'stc･ms. CA. U/ ,S,A.), after  haying

been transferred  to  a  PVDbi iiiernbrane  and  Cooinassie-stabied. S, a  sl andaid  niixture

oi  P'rH-a]niHv auids;  N1-N5,  N-terminal PTH-a"tino acid  at  each  step,

[2T, 2

iailed  to reac{  with  Lhe  anti-ovalbumin  rabbLt  IgG

antibodv,

N-terininal analysis  of  the  peptide

  Some  of  the  peptide bands  -,hich  were  reactive  and

non-reactive  to anti-ovaibumjn  IgG antibody  were

submjtted  t.o a ]nicrosequence  ana]ysis  after  their

transfer on  ta a  PVDF  membrane  and  Coomassie
staining.  Onl.y･ five amino  acids  from  the N-terminal

end  of the peptide were  aJLalyzed,  since  the primary

structure  of ovalbuniin  is already  kno-n/ i,e,, eval-

/1
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Tabie  1, N-t.emninal sequences  of the tryptic peptides ef ovalburnin

Peptide MW'  Anttgenicity SequEnce  OvlW")

T6T7T8T10T

 13T

 15T

 16T17aT

 17bT18aT18b

22,OOO19,500IS,IOO16,300le,7ooS,7507,OOO5,520

4,40e

+++++++++++++++++

 +

V2ooTEQE-P3ss  <22,425)
AcGrRiss  (]9,887)
V2ne TEQE'R33g  (17, 548)
V2oaTEQE-K3n  {15,792)
AcGL-Rlpa (ll,575)
Itts KWIiRsag  (8,697)
E,43LINS-K2os {7,255)
Nlsg VLQP-K2os  (5,413)
I22g LELP-R276 (5,410) or  K277

Vsti VRED-Kve  (4,045)
L]ctiYAEE-Ri,? (4,458>

{5, 539)

Tryptic peptides were  we$tern-bLotted  on  to PVDF  membrane$  and

Ceomassie-stained. Fiive amirto  acids  from  the N-terminal eiid  of the peptide
spots  svere  analyzed  by a protein sequencer,  

'MW
 by  a  tricine

SDS-polyaerb'lamide ge] electrophoresis  analysis,  
"MW

 by the sequence

anaiysis;  antigenicity/  +++,  strong;  ++  
,
 mediurn;  +  

,
 weak;  

-
 

,
 not

deteetable,

Table 2.N-terrninal sequences  of the chymotryptic  peptides  of ovalbumin

Peptide AfW'  Antigenicity Sequence (MW")

C2C3C4C6C9C

 10C
 13C

 14

21,80020,
 10017,70014,10U11,1009,4007,2SO6,070

+++++++++++

 +++

 +

RiggVTEQ-Pas:.  (22,687)
AeGi-Fiso  (20,157)
V243LLPD-P3ss (l7,700}
Li43LIJPD'F3ss  (l4,657)
Svs FSLA-FLes (11,486)
Aio7EERYTFiss  (9,298)
REggVTEQ-F26i  (7,092)
R,ggVTEQ-L,.-,, (6,O19)or

 L2M<7,  4fi3)

Chynietr}ptic peptides  vere  "estern-bletted  on  to PVDF  membranes  and

Ceomassie-stained, Five amjno  acids  from  the N-terminal end  ef  the peptide

spet$  uere  anal}7ed  by  a  protein sequencer.  
'MW

 by  the tricine
SDS-polyacrylamide ge] electrophoresis  analysis,  

"MW
 by  the sequence

analysis/ antigenicit)':+ +  +,  strong;+  +,  mechum;+,  weak;-,  not  detectable.

bumin  c;onsists  of  385 amino  acid  residues,  the

molecular  " ℃ight of  the poiypeptide chain  is 42S99,

the N-terminus is acetylated,  the  carbohydTaLe  moiety

is ]ocated at  N2ce, and  two  phosphorylated  serines  are

in residues  68 and  344 (Nisbet. er ai, 1981), The

molecular  weight  of the carbohydrate  moiety  was

estimated  to be about  2,OOO/ i.e., the  molecular  "eight

of  ova]bumin  (45PgO) as  determined  by physical
methods  (Warner 1954) minus  the sum  of  the

molecular  weSghts  of the pol}peptide chain,  an  acety]

group and  twn phosphory1  groups,
 HPL(] chromatograms  showed  that the antigenic

   Cl3 peptide  band  "es  puTe, because only  ene  peak  of

   phenylthiohydanLDin  ptH)-amino acid  was  detected

   at  each  step  CFlig. 3). The  primary structure  of  t.he

   peptide ivas  ded"ced fron) the N-terminal sequence,

   the moleeular  weight  by  the trieine  SDS-polyac-

   rylamide  gel electrophoresis  analysis,  and  the C-

   terminal  amino  acid  thaL was  specifical]y  cleaved  with

   trypsin er chymotrypsin.  Eleven tryptic peptides and

   eight  chymotryptic  peptides  were  determined.  The

   results  are  listed in Tab]es 1 and  2, and  in Ng. 4.

    The  results  of the tricine SDS-polyacrylamide gel
   electrophoresis,  the immunobletting  experiment  and

{273) 51
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   tc  2e  le  to

S-EF  CFbVFKELKV  HHk"ENdFYt  Pl-IMSALA-

        EO
VYLOAKDSTR  TQINKvvREBO  KLpGFGDPsiTEO  AQeaTsvNvtHe

TISi
va

SSLRDI

   so  tOO  SIO  -20

LNQI  TKPHDYTSF5  LASRLVAEEH  YPILPEYLQC

N'ol.49 No,3  t1998.i

   though  the  amount  of  C2 "as  Less than  that of C3

   (]"ig. 2-A). The  antigenicity  of C4 was  the highest of

   al], "hile  the  ant.lgnieit}r  of CIO "as  weak.  The

   antigenicity  of T11 Clv{XY 14,OOO), "tiich  had first been

   assumed  to be one  of  the niain  tryptic  peptides, "us

TiS; Tteb

               c-

        1]o die
VKELYRGGLE  PIHFqTAADQ  AREclo

     "se

LtHS-VE  5qTHG

Tllb

   rlto11RHV

  TT
TtG Tt71=

LQPSsvDsQtrTO  AuvLvNAIJFW  KsLwEKAFn:  EDTQAMFFRtOyt

                              Te  Ts  Tte=
cl- e"

TEQE

                                   za
                         cro
                              C2Ct3Ct-
    :to 120 21e u4
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Fig. 4. LocaLion  of  the  antigonic  peptides of

        ovalbunijn  digested "iLh  trspsin or ch.v-

        IllOtl')'PSiil

Tht  botd lhie sho"s  [he  antigenicalLy  positive tr)'ptic

peptide, and  lhe !ight liiLe slTo"i  the antigenically  negatiye

trsptic peptide. The  bold curs'ed  line shosss  the  an-

tigenicalLy  posiliye chyiiotr)ptir  peptide. anci  the  light

curved  line sho"s  [1ie tt]ttigeuicalls  iiegative  ch}i-otr]ptic

pepLide, in Lhe  p/,rimary st,ructure  of  oyalbumin  (Nisbet ee

aL  l981). 
''S-P''

 iikdicazes n  phol.)hoseri"e residi)c'.  and  
''N-

{IIIO" indi[･ates an  asparagin  rc'stdue  "ith  a  polysaccharide
c'hait'i.

the sequence  anal]ssis reyealed  some  of  [he  antigenic.･

structures  of ovalbumin.  The  antigenicity  of T6  "es

higher than  that  of  T7, the  antigenicity  of  T12  iNes

lugher thaii that  of  Tll, and  the  antigenicity  of  T13

sszs  ]iigher than  that of T14, Although the amount  ef

T17 peptides "as  Little, they "ere  bound  z"th  the

anti-ovalbumtn  rabbit  lgG antibody.  On  the  contrary,

although  the amount  of T18 peptides "us  more,  they

did n･ot bind "ith  the antibody,  The  antigenieity  of C2
seemed  to bp. higher than that of  C3 CFig, 2-B), ei'en
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 weaker  than  that ef T6 or  T7, Hewever, the Tll

 peptide "as  confirnied  to be citickeit lysoz}Tme (M"r
 14,300), an  impurity  in the  ovalbumin  preparation,

 judging trotn its N-Leintimal sequence  CKVFGR) xviiich

 "us  the same  as tlLe N-terii'Ljfial sequence  of  chic/ken

 lvsozLrne, tt

   The antigenicall.v  active  sequeiice  ol C2 and  C4 "as

 the same,  for both peptides co]itaiiied  antigenica]ly

 negatix-e  C14/ ho"ever, the antigenicits'  ef C4 "us

 much  higher  than  that  ef  C2, suggesting  that  the  C4

 band "'ould  have been a inixture  of some  antigenically

 aetive  peptides, The antigenicitrv  of  T6  COVA 200-

 385) "as  higher tha]  rhat of T7 (OX'A 1-158), wiijle

 the antigenjcit.x' of C2 (OVA 119-385) xvas liigher than

 that of  C3 (OYA 1-l80)  or of CIO (OVA 107-188)

 These  results  suggest  that the  C-terminai  region  of

 ovalbumin  might  have acted  as a stronger  antige.n

 than  the N-terminal reglon  of ova}buiniii,

   AnLigenically positive peptide C13  contained  anLi-

 genically negative  peptide C14/ therefor'e,  the C-

 terminal sequence  of C13 stretching  fro]n residues

 253 to 261 Cor LP64) niight  have acted  as  an  antigenic

 detereninant, Thjs sequence  -us  also  involved in the

 peptides of T6, T8, TIO, T17b, C2, C4 and  C6. A

 ccmpari'son  of the antigenic  structure  "tth  infortna-

 tion oii  the c/rystal  structLire  of, ovalburnin  (Steiit et

 ai, 1991) reveals  that this antigenie  sequence  is

 lecated on  a flexible a:fte.  lix hG  (OYA 254-260) wiiich
 is loeated al  the surface  of  the molecule.  Tt has been

 sho"Ti  that the  a  -hetix hG  "Rs  conrained  in the

 imrnunodominant  peptides of  OX'A  257-264  Ol'ick and

 Pfeifer 1996), OX'A 258-276 (Heeg ef  ai. 199L Falk et

 al. I991) and  OVA  258-281 (Stutnoje et al, 1994)

 "hich  bind to the  maior  histocompa[ibMty  eomplex

 CMHC) c]ass  I' and  are  recognized  by T  cells, This

 ii)rormation jmplies thaL the C-temninal sequenee  oi'

 Cr･13 "･ould  have  eo)itributed  to the iinmLmDgenicity  of

 ovalbuntin.

   In this study,  "e  suggest  that, a  part of  the  aritigenie

 deterrninant vvDuld  exist  in OX'A 253-261 {or 264)

 after digesting ovatbumin  with the con'Lbination  of

 trypsin  and  chs'niotrypsin,  Bindjng  studies  -ith

 s}mthetic  peptides, xwhich  are  deduced to be antigenjc

 structures,  would  allow  further identification of the

 antigenic  bindtng sites  of  ovalbumin.  Furthermore,  if

 we  use  the  igE antibody  from  an  allergic  patent's sera

g1,
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to hen'ti egg  gttite,  more  beneficial informatjon about

the egg  allergy  "puld  be pTovided. We  hope that this
information  could  provide  insight, to researcheTs  on

allergy-related  studies,  espeeially  on  egg  allergy.

  "'e are  grateful to Dr. N, Maeda  at the In$titute oi
Animal ExperinLentation, Faculty of  Medicine, Niigata

University for his kind  heip in preparing the

aRtiserum,  and  to Dr. T, Abe  at the Institute of Gene
Experiinentation, Facu)ty of  Medicine, Nligata Univer-

sity for her technical advice  regarding  the sequence

analysis,
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トリプ シン
， キモ トリプ シ ン消化に よ り得 られ るオボ ア ル ブミン の抗原性 ペ プチ ド

　　　　　 小谷 ス ミ子，加藤征江
1

，粟津原宏子
1 ＊

（新潟大学教育学部，
’

富山大学教育学部，
”

信州大学教育学部｝

　 原稿受付平成 8年 n 月 14日 ；原稿受理平成 9 年 10 月 31 日

　オボ ァ ル ブ ミ ン （OVA ） を ト リ プ シ ン ま た は キ モ トリプ シ ン で 消化 し て得 られ た ペ プチ ド

の抗原 性と
一

次構造 を 調 べ た ，消化ペ プ チ ドを トリ シ ン ーSDS一ポ リア クリル ア ミ ドゲ ル 電気泳
動法で 分離 し，イ ム ノ プ ロ ッ ト法で 抗原性を検 出 した と こ ろ ， トリ プ シ ン 消化で 分子量 5，520
以．L，キ モ ト リ プ シ ン 消化 で 分子量 7，280 以上 の バ ン ドは す べ て抗 OVA ウ サギ 19G 抗体 と反

応 し た．抗原性 を示す ペ プ チ ドをゲ ル か ら PVDF 膜に プ ロ ッ ト し た の ち，気相 シ ーク エ ン サ
ー

で N 末端 ア ミ ノ 酸配列分析 を行 い
一

次 構造 を 推 定 した． こ れ らの ア ミ ノ 酸配列の うち ， 抗
原性 を示す領域 お よ び抗原性 を示 さない 領域 か ら抗 原 決定基 と考え られ る 部位 は ，OVA 　253−．
261 〔また は 264） に 含 まれ る こ とが示唆 され た．
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ド ： オ ボ ア ル ブ ミ ン ，ア レ ル ギ
ー
，抗原 ， トリ プ シ ン ，キ モ ト リ プ シ ン ，ペ プ チ ド．
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