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Abstract
We hi tvc pur i f ie c l  anclcharactcr izeci  pol l 'c lc ln i r l  c l t ig IgE. Se rum IgE n, ls precip-
i tatecl  by (NFI1):SOo and then pur i f iecl  bv t rvo t l i i ferent proccciures.  [on ex-
change on  DEI \E-Sephace l .  fo l lowcc i  bv  F IPLC us inq  Toncn hvc i roxv lapat i te
anc i  then Pro tc in  G-Scpharose,  p roc lucec l  a  h igh lv  pur i i ie  c l  IgE f rac t ion  (No.  t )
f ree of  IgCi,  lgr \  and IqM i ìs meiìsLrred bv Et_ISr\ ,  but  recoverv ol ' Igtr  as mea_
surc 'd by passivc cutaneous anaphylaxis rvas lorv.  Gel  f i l t rat ion on Scphacryl
5 -300,  Con , \ -Scphurose and Pro te in  G-Sepharose rccovercc l  l \ c io  o f  in i t ia l
IgE,.0.02f:Z IgG. 0.4% igVt and {) .3cio IgA. This IgE fract ion (No. 2) 'nvars useci  ro
induce ant i i r t tdv product ion in rabbi ts.  Western blot  analysìs was then per-
formed for dos [cE fract ions No. I  ancl  2.  Using the rabbi t  ant i -c iog [ -gE, a
prominent IgE bancl  wi th an apparent molecular nìass of  226 kD r ,vas ic ient i f ieci
in f ract ions No. I  and 2 sr-rbjected to nonreclucing SDS-PAGE. This banci  a lso
reactecl  wi th antì-human IgE. but not wi th ant i -dog IgG or ant i -c iog Ig. , \ .  Uncler
reducing condi t ions the approximate molccular mass for the IgE o chain,  est i -
matcd bv Western blot  using rabbi t  ant i -dog {gE, rvas 73 kD, provic l ing a molec-
ular mass of  19r i  kD ior  doe IsE.
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We havc estabi ishecl  a dog mode I  of  a l lergv ancl  a i rwav
hvperresponsiveness which demonstrates manv featurcs
of hurnan asthma [1]  We shorved that neonatal l i r  se nsi-
t izcd c logs developed chronic,  sustained airway hvperrres-
pons iveness  a f te r  repeated  inha la t ion  o f  a  g iven a l le rgcn
[ ] .  IgE an t ibod ies  are  respons ib le  fo r  reag in ic  ac t i v i t v  [21
ancl  assessment of  IgE is nccessary for  these studies.  We
have rneasured dog IgE in  a  sern i  quant i ta t i ve  fash ion  us-
ing the passive cutaneous anaphylaxis (PCA) methocl  [3 j ,  a
tes t  wh ich  is  ex t remely  t ime-consuming and labor - in ten-
sive.  Future studies would be great lv faci l i tated by the es-

tabl ishment of  immunoassays for dog IgE nteasLlrement.
ln order to achìeve this goal  isolat ion of  dog IgE for ant i -
body product ion,  especiat l ly  ior  prodtrct ion ot  monoclonal
ant i -dog IgE, is rcquired.

The avai labi l i ty  of 'h ighly concentrateci  forms of  mono-
clonal  IgE from hLrman [4]  and rat  i5 l  myclomas and
mouse hybr idomas i6 l  has made i t  possible ro isolate suf f i -
c ien t  quant i t ies  o i  the  respec t ive  monoc lona l  IgE in  a  pure
cnough s ta te  fo r  the  subsequent  p roduc t ion  o f  monospe-
ci f ic  ant isera or monoclonal  ant ibodies for  the above spe-
cies.  The lack of  a dog mveloma secret ing IgE therefore
leaves the isolat ion of  polyclonal  dog IgE as the only op-
t ion for  obtaining the required IgE ant ibody. However,
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clue to the extremely lorv concentrat ion of  poi l ,c ioni i l  IgE
in  serum (0 .0002% of  the  serum IgG in  humans)  [7 ] ,  i t s  pu-
r i f icat ion hzis been exceedingly di f f icul t .  Schrvartzman et
al .  [El  and Hal l i rvel l  et  a l .  [9- t1] ,  produced IgE-enr ichecl
f ract ions f rom al lergic and rounclr ,vorm-infected clog sera
anc i  uscc i  th is  f -o r  imrnun iza t ion  o f  rabb i ts .  A l thougt r  thc
rabb i t  an t i -dog IgE,  an t isc ra  we rc  exhaust ivc ly  ac lsorbec l
rv i th c ' log se rLrm low in IgE, thc resul ts f rom thc immunoas-
say usirrg the rabbi t  ant i -dog IgE r ,vere var iablc rv i th an
irgreeìmsnt of  between 12.5 and82(% for immunoassirv ancl
sk in  tes ts  [2 .  13 ] .  Another  s tuc iy  repr ) r ted  tha t  immunoas-
says r-rs ing th is ant i -dog IgE fai led to c lentonstrr ì . te reaginic
lunt ibocl ies in sera f rom atol l ic  c logs and from clogs iv i th
loxocar ias is  1141.

As a i i rst  step towiìrc ls deve loping un inrmunoassav fr t r
c ic lg [eE melrsurements,  the current studies werre uncle r-
takcn to obtain [gE-enr ichecl  f rzrct ions essent ia l l l ,  f ree c l f
o thcr  imntunog lo l ru l ins .  Thc  pLr r i f i ca t ion  o I  po lyc lona l
c log  IgE.  i t s  i c len t i f i ca t ion  anc i  imntunoph_vs ica l  p roper t ie  s
are  re  por tec l  in  th is  paper .

Mater ia ls and Methods

Shirrt ragweecl (Ambrosirt elutirtrl cxtract wus purchascci frum
Flo l l is ter -St ier  (Rexdi r le ,  Ont . ,  Crrn lda)  anc l  uscc l . for  EI_ lSA.  t )oe
IgG.  a i l in i ty  pur i f ied rabbi t  ant iboc l ics  to  dog IgGFc anc l  ro  c lou IgG
Ir  (ab ' ) . ,  a lka l ine phosphatasc-conjugared rabbi t  ant i -c iog IgG Fc anc i
conjuqatccl goat anti-rabbit IgG (FI + t,)  were puíchascd fronr Jack-
son I rnmunoresearch Labor i i to r ics ,  Inc .  (West ; :Grove,  Pa. ,  USAt .
Rabbi t  ant iscra to  dog IgA anr l  IgN[  rve rc  obta inec l  f rom Nord ic  Im-
munolog ica l  Laborator ics  (T i lburs ,  Thc Nether lands)  and ICN Im-
nrunolJ io log ica ls  (L is le .  I l l . .  USA).  rcspcct ive lv ,  and wcre [ r : r thcr  pu-
r i i ied by sequent ia l  chromatography on Prote in  A-Seph: r rose and
tkr_g tgG-Scpharose - lB co lumns.  Pur i f ied rabbi t  ant i -human IgF,  w,as
purchasecl from Dakopatts (DK-2ó00 Glosprup, Denmark). IVtono-
c lonal  ant í -human [gE e cha in  (asc i tes .  No.  7 .12,  b ind ing s i te  CH2 c lo-
main) rvas lr  gif t  from Dr. A. Saxon (Unive rsity of Cali fornia. Los An-
qc les.  Cal i f . ,  USA).  A lka l ine phosphate-conjugatec i  goat  anr i - rnousc
Ig( i  rvas obta ined f rom TAGO Inc.  ( l lu r l ingame,  Cat i f . ,  USA).

B io t iny la ted SDS-PAGE standards,  the Prore in  Assay Dve Re-
lusent Kit ,  ancl the gold stain kit  were purchasecl from Bio-Racl l_ab-
orator ies  (Richnronc i ,  Cal i f . .  USA).  5-Bromo- .1-ch loro- i - in r lo t iz l
phosphate and nitro bluc tetrazol ium were from Sigma Chenrical
Company (St .  Lou is ,  Mo. ,  USA).  DEAE-sephacel ,  Prore in  Cì -Sepha-
rose J Fast Flow. Sephacrvl 5-300, and Con A Sepharose w.e19 py11t--
chasec l  f rom Pharmacia  LKB I l io tcchnology AB (Uppsala ,  Swedcn) .
Tt)DCn hydroxvlapati te was a gif t  from Waters (Mississauqa, Ont.,
Canac la) .  Po lvs tvrene microt i ter  p la tes and MR700 microp la te
reac ler  were obt i r inec i  f rom Gibco (Bur l ington.  Ont . ,  Canac la)  and
Dvnatech Laborator ies  (A lc .xzrndr ia ,  Va. .  USA).  respect ivc lv .  C lcn-
tr iprep-30 concentrators werc purchase d from Amicon CanacÌa Ltcl.

r?.l,grr .'iri -S t n s t ti: c ti D r.t,g S e ru m

Thc ragweccl  cxtract  ior  immunizat ion of  the dogs and ior  PCA
was  p reparcd  in  ou r  l abo ra to ry  us ing  the  raw po l l en  pu rchased  f ron r

l l o l l i s t c r - S t i e r  ( R e x d a l e .  O n t . .  C a n a c i a ) .  T h e  l i p i d s  i n  t h e  p o l i e n w e r e

removed  bv  c the r  d i s t i l l a t i on .  The  c le l i p ida tec l  po l l cn  r . vas  s t i r rec l  i n

t l i s t i l l cc l  w i r t c r  a t  J 'C  ovc rn igh t  anc l  t hcn  f i l t e red  th rough  Whatman

p i ìpc r ,  ccn t r i f uscc l  f o r  30  m in  a t  12 .000  rpm.  The  supc rne tan t  i vas  c l i a -
l vzcc l  aga ins t  d i s t i l l cc l  w i l t c r  un t i l  t he  co lo r  c l i sappeure  t l .  

' f he  
e  x t r l r c t

r vas  l voph i l i zed .  anc l  s to rec l  a t  -70 'C .

For  the  p roduc t i t rn  o f  rag r , veed-spec i f i c  IgE .  do*s  wer r  tn lmu-

n ízcc l  accu rc l i ng  to  the  me thoc l  o f  Kepron  e t  a l .  [ 151 .  t ] r i c t l v ,  newborn

nrongre  I  dogs  rccc i vcc l  i n t raper i tonea l  i n jec t i ons  o f  -5 ( )0  ug  rag rveed
po l len  in  3 ( )  mr {  o f  a luminum hydrox ide  rv i th in  2 - l  h  o ib i r th .  

- fhc  
i n -

jcct ions we re rcpe atcd w'ceklv for  8 weeks zrncl the n bi r i 'ceklv r ip to 16
rvccks  o f  agc .  Scns i t i za t i i ) n  to  ragwecd  was  de te rn r incc i  t r y  PC; \ .

Pus.s iv,a C. ut u n c o u s .-l n a p hvlaxis

[ )CA rv 'us  r - r scc l  t h rouqhou t  th i s  s tuc l y  fo r  scmic luan t i t a t i ve -  n tc i t -
s r r r cmcr ì t  t i f  rag rveec l - spcc i i i c  c log  IgE  [31 .  Fo r  s tandard iza t ion  c l f  re -

sponscs  i ron r  r cc ip i cn t  dogs  be t lecn  PCA tes ts ,  a ' re fe . re  nce  [g [ t  se -
rum '  f rom a  raqwcer l -a l l c rg i c  dog ,  was  used  tb r  cach  PCA tcs t  and
rvas dcf inccl  us a PCIA t i tcr  of  1.02-1.  Test  samples rvcre ser ia l lv  d i lLr tcc l
l - i o l c l  i n  ( . ) . 01  iV l  phospha tc -bu f fe red  sa l i ne  (PBS) .  p l {  7 .2 ,  anc l0 .1 -5  m l
o f  e : r ch  c l i l L r te t l  s r ru rm rvas  in jec tec l  i n t raderma l l v  i n to  a  p rcp l r cd

a rca  a lonq  the  t l l t nk  o f  a  rec ip ien t  non- raqweec l  scns i t i zec l  ck t_9 . ' 1wo

f o l c l  s c r i a l  t l i l u t i o n s  o f  t h e  r e t e r c n c e  s e r u m  ( l : 1 6  t o  l : 1 . 0 4 , 3 )  r v c r c  i n -

i cc tcd  to  p rov i c i c  a  s t l i nda rc i i zed  con t rc t l  be rween  rec ip i cn t  c logs .  P l3S
and  dog  IgC (0 .1  mg im l ;  we  re  i n je  c ted  as  nega t i ve  conr ro l s .  A f te r  48

h,  thc c iog r i ' i is  chal le nqcd bv intravcnous in ject ion wi th , i  ml  of  rag-
weecl  pol len extnrct  ( -5 mgiml)  and l0 ml t>f  Ic /o (w/v)  Evan's b lue.  Af-
te r  30  n r in  the  l l r rges t  and  the  o r thogona l  d iamete rs  o f  t he  b lue  a rea
was  mcasure  c l .  The  rcc ip roca l  o i  t he  h ighes t  d i l u t i on  wh ich  e l i c i t ed  a
b lue  a rea  o f  . l  mrn  o r  l a rqe r  i n  d iamete r  was  taken  as  the  PCA t i t e r  o f
each  samp lc : .  PCI ,A  t i t r cs  o i  t es t  samp les  were  then  s tandarc l i zcd  by
use  o i  ou r  r c fe rcnce  sc rum.

ù[eusttrtntent of l)og Rugweecl-SpeciJìc IgG, IgA antl lgful h1, ELL\.4
Dog ragweccl-spcci i ic  IgG. IgA and IgM wcre measurccl  by an in-

d i rec t  EL ISA.  Fo r  s tandard iza t ion  o f  EL ISA resu l t s  bc fween  assavs
ancl  est imzrt ion of  re lat ive Í ìmount of  ragweed ant ibodies in e ach sam-
ple.  a refercncc serLlnì  which was obtained f rom a rapveecl-a l lergic

dog was user. l  ancl  rvas t lef ined as 1,000 U/ml for  ragweed-speci f ic  IgG,

IgA, ancl  IgM ant ibocl ies.  Polystyrene microt i ter  p lates were coated
overn igh t  a t  4 ' ( l  (0 .1  rn l lwc l l )  w i th  ragweed  ex t rac r  i l i l u ted  in  ace ta te
bu t fe r  (0 . t  , t l  soc l i um r rce ta te ,  1 .0 .421  sod ium ch lo r ide ,  pH 6 .5 .  50  pg

ml ) .  A f te r  r i ns ing  thc  p la tcs  th ree  t imes  rv i th  wz rsh ing  bu t fe r  (0 .05Vo

T'uveen 20 in 0.01 rVI  PFJS, pH 7.2) ,  0.1 ml of  the test  sample or  of  rhe ref-
erencc serunl  c l i lu tet l  in  washing buf fer  contain ing 0.2?ó bovinc se-
rum a lbumin  ( l lSA)  was  added  to  cach  we l I  and  the  p la tes  were  in -
c r . rba tec l  f o r  l . -5  h  i r t  37 'C .  The  we l l s  were  washed  and  0 .1  m io f  rabb i t
an t ibod ies  to  c log  tgG Fc  ( l : 10 ,000)  dog ,  Ig r \  ( l : 1 ,000)  o r  dog  fgM
( l  : 2 ,0 (X) )  was  ac l c led  and  incuba ted  tb r  1 .5  h  a t  31 "C .  A f te rwash ing ,
0 .1  m l  o f  enzvme -con juga ted  goa t  an t i - rabb i t  I gG ( i : 10 ,000  fo r  IgG
ancl  l :2.000 ior  [gA zrnd IgM) was added and incubated for  1.5 h at
37  "C .  A f te r  a  f i na l  wash ,  0 .1  m l  o f  t he  enzyme subs t ra te  (p -n i t rophe-

ny lphospha te ,  1mg/6p I  i n  d ie thano lamine  bu f fe r ,  pH  9 .8 )  was  added
and  incuba ted  ove rn igh t  a t  - l 'C .  The  reac t ion  was  s topped  by  add i -

t i on  o f  0 .1  m l  o i  I  A /  NaOH.  The  op t i ca l  absorbance  a t  410  nm was

read wi th an automated MR700 microplate reader.  The levels of  the

ragweed ant ibocl ies wcre calculated by interpolat ion f rom the di lu-
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Fr l rc t ior - r  No.  2

F i g .  1 .  l ) r o c c d u r c s  o f  I q E  p u r i f i c a t i o n

t ion  cu rue  o l ' t hc  r c fe  r c t t ce  s t run r  r vh ie  h  r i ' l r s  ma thcnr l r t i ca l l t ' i i t t cc l  t t v
i ì  t h rcc -pa l ' an rc te  r  sp l i nc  fL rnc t io i t  f  l ( i l .

(,' Ii r o n t u t og r u 1.t I t i c P t r r ifi c u t i r t n o-f' D r t g I i4 I:
Se ra  ' , v i t h  l r  PC. \  t i t e r  o t ' l , ( ) - l - l  r t r  n lo rc  wc rc  usc r l  f o r  l uE  p t r r i -

l i c i i t i on .  ; \ n  IgE-con ta in inq  1 ' rac t i on .  ob ta incc l  f ron r  thc  c loq  sc ru rn  i l '
p rcc ip i ta t i on  rv i th  f  NF{ r ) ,SOr  a t  - l i ) *55 ' i  s r r tun t i i t rn .  \ \ l \  Pu r i f i cd  l i _v
tr ,vo c i i î tcrcr ì r  proct :c lLrrcs ( f ig.  l ) .

, { l l  f ' r ac t i ons  l ve re  assave  d  : r f t c r  cach  ch r ( ) rna tog raph ic  s t cp  t ì r r
thc presc:ncc of  ragwcccl-spcci i ic  IgE bv P(1. \  and for  raqr, r ,cccl -spe c i f -
i c  IgG.  [gA  and  Ig l v {  by  EL ISA.  Thc  p ro r r r i n  con ren r  o f  cach  co lun rn
fract ion wi ìs zrssavecl  bv thc opt icr l  c le nsi tv  i r t  180 nnr ant l  that  of  thc
poo led  f rac t i ons  f rom cach  ch ro rna tog raph ic  s te [ )  wz rs  rncasurcc l  bv
thc l l io-Racl  protein assay.

[)repuratictn ol' Rahhit .4rtti-[)og Ig[: ' . lnribodÌc.s l l7]
Rabb i t s  r ve  re  immunìzc r l  t h rcc  t i n t cs  a t  l - r vcek  in t cn 'a l s .  I n  cach

imnrun iza t ion ,0 . - l  mg  o f  dou  IgF :  fn rc t i on  No .  2  i n  con rp l c t c  F rcunr l ' s
ac l j uvan t  ( fo r  the  f i r s t  immun iza t ion  )  o r  i ncomp lc te  l r re  r rn t j ' s  i r c i j u -
\a r ì t  was  in jec tcc l  i n to  -5  s i t cs  on  the  back  a r rc l  I  s i t c  on  cach  h inc l -
( l ua r t c r  o f  cach  rabb i t .  Two  r i ccks  u i t c i  t hc  th i r c l  immun iz i r t i t . rn .  en t i -
IgE act iv i tv  rvas conl i rme d bv rc 'e rsc PCi\ .  I lc fore rcvcrsc pCA. thc
rabh i t  sc r : r  were  m ixed  w i th  Scph lL rosc - - l l J  beac ls  coL rp lec l  w . i t h  con -
t ro l  t l og  se run l  p ro tc ins  an r l  ro t i i t cd  a t  JoC ove  rn igh t  to  ac l so rb  anv
poss ib le  an t i - l i gh t  cha i r r s  r vh i ch  rnav  c l i c i t  reve rsc  pCA.  - fhc  

rabb i r s
w c r c  t h e n  b l c d  a n d  t h e  s c r u r n  w a s  s c q u e n t i a l l v  r p p l i c d  o n t o  t h c  f o l -
l ow ing  c r r l umns  fo r  cxhaus t i vc  adsorp t io r r  and  pu r i f i ca t i on .  ( l  )  . \  Se -
pharosc - - lB  co lumn coup lcc l  w i th  p to to ins  f rom con t ro l  dog  sc ru rn
rvh ic :h  had  been  p rec ip i ta t c r i  bc t r vccn  i0  and  -5 - ) îó  (NH, ) rSOr .  (2 )  A
Scpharosc  - lB  co lumn coup lc r i  u , i t h  pu r i f i ed  c log  lgG:  bc fo rc  cou-
p l i ng  thc  commerc ia l  c log  IgC was  pu r i i i cd  i n  ou r  l abo ra to rv  b r . l r  p ro -

te in  G-Scpharosc  co lumn t ( )  ren l ( ) vc  any  poss ib l c  IgE  con tumin . t r i on .
as  r k rg  [gE  c loes  no t  n ]c i ì su r lb l y  b rnc l  ro  p ro te in  G  I t s ] .  (3 )A  I ) ro tc in
G-Sepharose  c i t l umn: rabb i t  I qG rvas  c lu tec l  i r om the  p ro te in  G  co l -
umn rv i th  0 . l , l l  g l vc ine  (pH 2 .7 ) .  imme d ia rc l v  neur ra l i ze  c l  r v i t h  ( ) .5  ,V I
T r i s  bu f fe r  (p l {  8 . { ) )  and  pussec l  t h roueh  a  Scphadcr  G-25  co rumn
cqu i l i b ra ted  w i th  0 .02  i l i /  PBS fo r  [ ru f f c r  cxchange .  ( J )  r \ga in .  a  Scpha-
rosc  - lB  co lumn coup lec l  i v i t h  con t ro l  c log  sc rum p ro re  ins .  Thc  pu r i -
f i ed  rabb i t  an t ibody  was  assayec l  f o r  p ro te in  conccn t ra t i on  ( ( ) . j  md
ml ) .  a l i quo ted .  and  s to red  a r  -70  "C .

f l t e  1 , , ' i - d o : ' l g E  a c t i v i t " ' i , ;  t h e  a n t i b o d i , \ , ' u s  g o p f i 1 1 n c c l  i t y  r e -
vc rsc  l ) f - . \ ,  t -CA i r i i r i r i t i on  tes t t i ì g ,  r i r ' . ì  t hc  l oss  o l ' r cac t ion  to  hca t -
i r ì ac t i v l ì t cc l  dog  igE  f rac : t i ons .  No  c le r t cc t l i b le  c ross - rcac t i \ , . i t v  r t f  t he
an t ibo i l v  to  e i the  r  ck re  i gG o r  dc lg  scn rn l  p ro tc ins  r vus  found  as  ry ì ca -
sr : rcc l  by E[- lS; \ .

Itletttil'icutiott rl'Dog lg[. h1, W'estern IJlot

S i )S - I )AGE rv lLs  pc r f r t rmcc l  unc lc r  non  rcc luc ing  c r lnc l i t i ons  in
,5 - l -51 I  g rac l i e  n t  s lab  qc i s  i t cco rc l i ng  t r l  L -uc rnn r l i  I l t ) 1 .  

- f i vcn tv  
rn i c r r r -

g r ln rs  o f  c log  IqE  i rac t i ons  No .  1  anc i  2 .  o r  l 0  LLg  o f  dog  [gG i vc re
p l : t c c c l  i n  c a c h  l v e  l l . . \ f t c r  c l c c t r o p h o r c s i s  t h c  p r o t c i n s  w c r c  c l c c t r o -
t rans tc r rec l to  n i t rocc l l L r l osc  rncmt - r rancs  us inq  th r -  Se  m i -d rv  Pharma-
c ia  

- l  
ran .s [ - r l o t  svs rc l l l .  F rce  i r i nc l i ng  s i t cs  t t n  thc  n rc r t r l t rune  u ,c re

b lockcd  bv  incu i " ru t i ( )n  \ \  i t h  3 î ;  f JSA c l i sso l r , , cc l  i n  
- [ - r i s -bu f f c rcd  

sa l i ne
fo r  I  [ r .  J ' ] r c  n rcmbt ' rnc  \ ! i t s  cu r  i n t ( )  s t r i ps  l vh i ch  n ,c rc  i ncu t l r t c t l  f o r  2
h  w i th  t ru t ' f c r  o r  thc  l ì r i l o i v ing  rab l " r i t  an t i t roc l l ' t o  c log  lgE  ( l  . l ( )0 ) .  dog
igA  ( t : , i 0 { )1 ,  rLnc l  humun I r r t - .  ( l : 1 . ( ) ( )0 . ;  an r l  r v ' ashec l  t h rcc  t i n rcs  r v i th
' f r i s -bu l ' f ' e  

r c t l  sa l i nc  con ta in ing  ( l 0 ,51 . ;  ( , " " r ' )  lwccn  2 ( ) .  Each  s t r i p  r vas
thcn  incub i . r t cc l  w l th  e i t t r c r  a l ke l i nc  phospha tas r - - con juga tcc l  goa t
r rn t i - r i t bb i t  l gG (  L  :  Ì . ( ) ( ì0  )  o r  con jL rq i r t cc l  rabb i t  un t i -dog  IgG 1 l  :  1 ,000) .
- l -he  

s t r i ps  w 'c rc  r vushec l  l rnc l  t hc  cu lo r  r c t ì c t i on  rv l r s  c l c . r ' c lopcc lw i th  -5 -
l r ro rnc l - -1 -c l r l o rc l -3 - inc lo l l  i  phospha tc  a r r t l  n i t ro  b iL rc  t c t razo l i un r  d i s -
so lvcc l  i n  l ) . 1  r ! /  an t r r r cc l i o Ì  b i r i i c r  (pF ì  9 . f i )  a r  0 .1 . )  un r i  ( ) . 50  mg, /m l ,  re -
sp t : c t i vc l \ ' .  [ J io t i n i ' l a t cc l  s tanc la r r l s  i r c rc  n t_vos in .  l ì -ga luc tos i c lasc ,
phosphorv lasc  B ,  I lS . \ ,  and  ova lbunr iu .  f hc  n ro l ccu lu r  muss  o f  thc
i r r rmunorcl ìc t i \  c  prote i r rs w:rs c lctcrminccl  l ' ront  thc st ; . rnclarc l  curve
prcparcc l  on  t l r c  b l r s i s  o f  t hc  mcasurcmcn ts  o f  t hc  c l i s tancc  o f  rn ig ra -
t i t l n  o f  b io t i n r  l u t c r l  s tan t la rc l s  scpura tcc l  i n  the  su r r i c  s lab  gc l .  S ta in i r re
o i  t o ta l  p ro tc ins  t rans te r rcd  t tn to  n i t rocc l l u losc  memt t ranc  rvas
ach icvcc l  r v i t h  thc  go lc l  s ta in  k i t .

Dog tgE f r i rc t ion No. f  arrc l  c log IgG werc also arr i r l , r ,zed uncler  re-
c luc ing  conc l i t i ons  i r v  wcs te  rn  b lo t  as  mcn t ioncd  lb t l ve .  [ J io t i nv la tcd
stanclarc ls rvcrc phosprhon, lasc l l ,  BS.\ ,  ovalbumin.  anhvdrasc I l ,  t ryp-
s in  i nh ib i to r .  l r nc l  I vsozvnre .

lwo-d imens ion r r i  c lec t rophores is  fo l l owec l  b1 , '  i n rmunob lo t  was
usec l  t o  unar l vzc  t t ru  n ro l ccu l l r r  na tu rc  t l i  t hc  i n rmunorcac t i vc  p ro -
t c ins .  

- l -hc  
l anc  con tu in ing  ck rg  IeE  ( f rac t i on  No .  2 )  scpara ted  by  non

rec luccd  SDS- l )AG[ : r  as  n ren t ioned  a l rovc  was  c ]L r t  f rom the  ge lanc l  i n -
c l rbatccl  wi th a rcc lucing sample buf icr  at  room tompe ratur-e for  I  h

[19 ] .  Th is  6 - rnn r  v ' c r t ì ca lgc l  s t r i p  r vas  app I i cd  on to  an r i rhc r  s lab  gc l  t b r
the  sccond-d in rens i r i n  SDS-PAGE anc l  f o l l o rvc i ì  by ,  Wes tc rn  h lo t
ana lvs i s  L rs ing  re t tb r r  an t i -dog  [g [ : .

Results

Snlt Preciltitttt ion with ( l{ H r),5 O,
Sixteen perccnt of  the PCA act iv i ty \ \ , 'as recovered in

the serum iract ion precipi tat ing bctrvccn 30 and 107o
(NHr)2SO1 Satur i ì t ion,66(/o was recovered in the 40-50o/o
iraction ancl l6ctí, in the 50-55qb fraction. Of the total IgE,
98ok was the refore recovered in the f ract ions precìpi tat ing
berween 30 ancl  55% (NH_,) :SO_r sarurar ion.  Serum pro-
te ins  p rec ip i ta t ing  in  thcse  f rac t ions  were  then used fo r
fu r ther  pur i f i ca t ion  o f  dog IgE.  The recovery  o f  immu-
noglobul ins ancl  protein in the var ious f ract ions are shorvn
in  tab les  I  and 2 .
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Tablc I  p ' t ' r .11 'gv]  o i  ck,r .  \crum imni t r rcrs lobul ins and protc in
c lu r ing  IgE  p ; r ì l i r : a i l r rn  by  p rgc , :du rc  I  (% o f  o r ig ina l  se rum)
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Table 2 .  Recovery  o f  dog scrum imrnunoglobur ins  anc l  pro tc in
dur ing IgE pur i f ica t ion by procedure 2 (% of  or ig inaI  serunr)

lo t r' t r " igA IgM IgG Prote in FR.{CTION NUMBER

F ig .2 .  [on  exch l i ngc  ch romatoqraphv  o f  c log  I sE ,  f rac t i on  on
DEr \E-Scphace l . ' l ' he  IgE  f  rac t i on  ob ta incc l  f rom (NH, ) rSOr  p rcc ip -
i t a t i on  rvas  londe t l  on  a  DE i \L , - sephace l  co lumn as  c l csc r ibed  in
'Res r - r l t s ' .  

E lu t i on  rvas  pe r fo rmcd  by  us ing  two  l i nca r  g rac l i cn ts  c l f
0.01-0.07 ancl  0.1)7 -0.2 , l l  

- I ' r is  
bui fcr  (pH 8.{) ) .  IgFl  rvas el t r tccr  ar

i i bou t  0 .16  t \ | .  F rac t ion  va lucs  o f  l 0  mt  we  rc  co l l ec tcc l .

Fig. 3. HPI-C chromatography of dog IgE fraction on Tonen hy-
clroxvlapatite. The IgE fraction obtained from ion cxchange chroma-
tography was loadcd on a Tonen hvdroxylapatite column as clescribecl
in 'Results'. Elution was performed bv a Iinear qradient of 0.1-0.25 rv
phosphate buffer (pH 6.8). IgE was clutecl ar about 0.1 lv\. Fraction
values of 2 mI rvere collected.

at about 0.L ,V before the peaks of IgA and IgM ancl before
the main peaks of  IgG and protein.  The fract ions f rom the
IgE peak were pooled. This pooled fract ion was free of
IgM and IgA, and very low in IgG ll.3Vc of serum IgG;
table 1).

Contaminat ing IgG associated rv i rh the above fract ion
was removed by passage through a Protein G-sepharose
48 column (bed volume 11.8 ml,  f low rare 30 ml, t r )  equi l i -

10{l
19
69
l5
t 8

100
[)]
5 1
0.3
0.3

t00
r l l

0 .9
0..1
0.+

t00 I00
6E t-j
6f  6.2

L 2  t . i
0.0 0.2

Se1turatictn of Dog IgE bv, Prctcedure l
Sixty mi l l i l i ters of  serum with a PCA t i ter  of  1.024 from

a single dog were used for sal t  precipi tat ion.  The fract ion
precipitated by 30-557o (NIH4)2S04 saturaf ion was dirutecl
in 0.01 M Tris buffer (pH 8.0). After desalfing on a Sepha-
clex G-25 column (bed volu me 25 ml) ,  the f ract ion was ap-
pl ied onto a DEAE-Sephacei  column (beci  volume 64 ml,
flow rate 48 ml/h) equil ibratecl with the Tris buffer. The
column was washecl  wi th 3 bed volumes of  the 

- f r is  
buffer

followed by r*o l inear Tris buffer gradients (0.01-o.07 and
0.07-{).2 14, pH 8.0). As shown in figure 2, dog IgE was
clrr ted at  i rbout 0.16 M Tr is buffer.  IgE-enr ichecl  f ract ions
were pooled and concentrated with Centr iprep-30 con-
ce ntrators.  The concentrated fract ion was appl ied to a Se-
phadex G-25 colunìn (bed volume 80 ml,  f low rate l0g
ml/h) equi l ibrated with 0.01 M phoshpate,  0.3 mM CaCl,
buffer (pH 6.8) to exchange buffer.  Analysis of  th is pooled
fract ion indicated that ion exchange chromatography had
removed more than 997o of serum IgM, but 43To of IgG
and 28Vo of IgA sti l l  remained r,vith rhe IgE fraction
( tab le  l ) .

One quarter of  the pooled fract ion f rom the DEAE,
column was then subjected to HPLC on two columns of
Tonen hydroxylapatite (bed volume 3.8 ml. t-low rate 60
ml/h) connected in ser ies.  Af ter  washing with 0.01M phos-
phate.  0.3 rnAI CaCl,  buf fer  (pH 6.8),  a l inear gradient
from 0.01 to 0.25 lvt of thc above buffer was applied. As
shown in figure 3, IgE eluted from Tonen hydroxvlapatire

'l
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Q
z
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Samp le  O i r cose  MeL !  y l naanos ide

8 o r  I  r
i V V V

8 o  r  .  i o 6
l v ù v l
I  

_ proreia 
I

,  
o l g E ( P c r )  L 1 o 5

6 o i  '  f ' ", l r'  n  l l  f ' . -40r i l i ] i .i ,t ll 1,..

I gk  I g^  I gG

r i ì =
V V V "

a-r

-
F

(J
c-

U

m

c
a
:aO

c,

1 0 "

l o 2
i

| .--\ i \ l i  f""
zo: r t ' , i ftf l tf l l

i  / I I \ l l l i l i l [ tf l f l  i to'
\ illllill{lll

o, ,i __:r__ìlLlll]]jffit-____lro
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Fig .  5 .  A f l i n i t r  c i r ron l r tog ra ; lhv  t l n  C t ln  r \ - scphurosc  o t '  t hc  dos
lqE  t ' n t t r i i on  ob tu incc l  f ron r  ge l  i i l t r a t i r i n .  F rac t ion  v 'a lucs  t t l ' 1 l  n i l
r vc re  co l l cc tcc l .

bra ted  w i th  0 .02  M phosphatc  bu f t 'e  r  (pH 7 .2) .  Thc  f rac-
t ions werc poolecl  ancl  conccntratecl  rv i th Centr iprcp-3t)
concentrators.  NaClrvas acldccl  to a f inal  conce ntrat ion of
0 .15  r i .1  and a l iquors  o f  the  f rac t ions  \ ,vere  s to rcd  a t  -7 ( ì "C.

Th is  f rac t ion ,  igE f rac t ion  No.  l ,  had  a  PCA t i te r  o1 '128
and a protein concentrat ion of  0.3 mgiml,  was free of  IgG,
IgA and IgM as measured bv E,LISA. The recove ry of  im-
muno,globul ins and protein in procedure 1 is suntmarizeci
i n  t a b l e  l .

Sepnration of IgE b), Itrocedure 2
Serum (1a0 ml)  wi th a PCA t i ter  of  1,024 from a singlc

dog rvas used in thrs procedure.  The fract ion precipi tat ing
between 30 and 55%, sat t r rar ion of  (NHr):SO+ was cl is-
strlvetl in 0.02 rtf PBS (pH 1.2) and applied to a Sephacryl
5-300 column (bed votume 1,800 ml.  t - low ratc 132 ml/h)
equi l ibrated with PBS. A t ,vpical  e lut ion pattern is shorvn
in f igure 4.  IgE,-containing fract ions were pooled and ap-
pl ied to a Con A-Sepharose column (bed volume ,16 ml,
f lorv rate 30 ml/h).  Af ter  wzrshing with 6-7 column volumes
of PBS fol lowecl  by 6-7 bcd volumes of  0. I  M glucose in
PBS, dog IgE was elured rv i th 0.4 lvt  methvlmannoside
(f ig.  5) .  The lgE-containing fract ions were poolcd and ap-
p l ied  to  a  Pro te in  G-Sepharose co lumn (bed vo lunre  11 .8
ml, t-lorv rate 30 mlih). The fractions were pooled, concen-
trated, al iquoted and stored at  -70 "C.

Analysis of  the pooled fract ions f rom each step indi-
cated that gel  f i l t rat ion hacl  removed 997o of  serum IgM,
but 627o of  serum IgG and 5L% of IgA remainecl  in rhe
I_9E-enr iched fract ion.  Horvever,  Con A chromatography
removed aimost al l  of  the remaining IgG and IgA. The last

l .2Vc o l  se  r l tm IgG a f tc r -  Con A co lumn was re  n toved by
Protein G-Sepharose. 

- fh is 
procedurc rccoverecl  18f /o of

in i t ia l  IgE,  0 .027,  lgG.0 .4% IgM and 0 .3c /c  fgA ( tab le  2 ) .
The f inal  f - ract ion,  igE i ract ion No. ?,  hacl  a PCA t i tcr  of
I , t )24 and a protc in cctnccntrat ion of  2 mg/rnl .  Thc recoverv
o f  immunog lobu l ins  anc l  p ro te in  in  p rc lccc lu re  2  i s  summa-
r ized in table 2.

H e a r - La bilitt' S tudies
IgE is  r - rn ic lue  ermong immunog lobu l ins  in  be ing  heat -

lab i le .  A f te r  heat ing  a t  56  oC fo r  2  h ,  thc  PCA acr iv i ry  o f
dog IeE fract ion No. 2 was signi f icant ly reduced from
1,024 to 64 (6Vo of  the t i ter  before heatrng),  whi le the rrace
amounts of  IgG, IgA and IgVt in the l ' ract ion rvere not
changed.

Itlenri.ficarion of Dog IgE by Western Blot
Al though the pur i f ied IgE fract ions were essenr ia l ly

f ree of  othe r  immunoglobul ins,  gold-staining of  the ni t ro-
cel lu losc membrane subsequent to electrotransfer of  the
proteins f rom SDS gels,  revealed the presence of  a large
number of  protein bands. Ident i f iczr t ion of  the IgE, band
therefore ut i l ized Western biot  analysis wi th speci f ic  anr i -
dog IgE dev'eloped in our laboratory as rvel l  as ant i -human
IgE which cross-reacts wi th dog IgE [91.

Separat ion of  dog IgE fract ions under non reducing
condi t ions,  fo l lowed by immunoblot t ing ' ' ,v i th rabbi t  ant i -
dog IgE. revealed a prominent band rv i th a molecular mass
that was 40 kD sreater than that for  dog IgG in dog IgE
fract ions No. I  and 2 ( f ig.  6.  lanes B and C).  This IgE band
also reacted with rabbi t  ant i -human IgE ( lane E,) ,  but  d id

Peng/Art hur/Kie re k-J aszczukiThomasl
Se hon/Rector/Simons/Becker
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F ig .6 .  In rn runore  ac t i v i t y  o f  c log  IgE  f rac t i ons  No .  I  and  2  un t le r

nonrec luc ing  cond i t i ons  in  Wcs te r r i  b lo t .  The  p ro tc i i . ì s  worc  scpa-

ra tcd  by  nonreduc ing  SDS-PAGE.  t rans fe r rcd  on to  n i t roce  l l u losc

mcmbranes ,  and  incuba tcd  w i th  d i i f c rcn t  an t iboc l i es .  [ . ane  A  (b io -

t i ny la tcd  h igh  n io l ccu la r  r ve igh t  mar -kc rs )  was  incuba te  d  r v i th  con  ju -

sated avid in.  Lanes I ì  (c log [eE, i ract ion No. l )ancl  C (dog IgE, t ' rac-

t ion No. 2)  rvere incubated rv i th r i rbbi t  ant i -dog IeE fo l lorved by

con jusa ted  an t i - rabb i t  I gC .  Lanc  D  (dog  lgE  f rac t i t - rn  No .2 )  r vas  in -

c r - rba tcd  w i th  an t i -dog  IgA  fo l l owec l  by  con juga ted  an t i - rabb i t  I gG.

[ .anc  E  (dog  IgE  f rac t i on  No .  2 )  was  incuba tec l  w i th  rabb i t  an t i -hu -

man igE fo l lowed by conjugatcd ant i - rabbi t  IgG. Lanes F (dog IgE

fr i rct ion No. 2)  and G (dog IgG) we rc incubated wi th conjuqated reb-

bi t  ant i -c log IgG. Lane FI  (dog IgE f ract ion No. 2) ivas incubate c l  rv i th

buf fer  as a contro l .  A promincnt  band wi th a molecul : t r  lve ight  o i
about 40 kD higher than dog IgG, was ic tent i f iedin c log IgE f ract ions

No.  1  ( l ane  B)  and  2  ( l ane  C)  us ing  rabb i t  an t i -dog  IgE .  Th is  IgE  band

also re:rcted wi th rabbi t  ant i -human IgE ( lane E),  bLrt  d id ntr t  rcarct
r v i t h  an t i -dog  IgA  ( l anc  D)  an t l  an t i -dog  IgG ( tane  F ) .  Thc  es t in r i i t i on

of  molecular  weight  was 226 kD for  c ' log IgE and 186 kD for  dog IgG

lus ini-i iczrted.

Table 3. Molecular
analysis (kD)

mass of dog IgE and IgG in Weste rn blot

SDS-PAGE IsE IgG Light
chain

L (25) *

F ig .7 . In rmunr ) reac t i v i t v  o f  t he  dog  IgE  f rac t i on  unc lc r  reduc ing

conc l i t i ons  in  Wcs te rn  b io t .  The  p ro te ins  ( l ancs  A  anc l  I ì ,  dog  igG;

lancs  C ,  D ,  E ,  dog  IgE  i rac t i on  No .  2 )  were  scpara ted  by  reduced

S DS- I ' ; \G H an c l  t  ran s l 'err recl  onto n i  t roce I  lu lose me nrbrzrn es.  lncuba-

t i ons  wcrc  as  fo l l rnvs :  l ane  A  w i th  bu f fe r  fo l l owe  d  by  enzymc-con ju -

ga tcd  rabb i t  an t i - c loq  igG Fc ;  l ane  B  w i th  rabb i t  an t i -dog  IgG F(ab ' ) .

ancl  fo l loweci  by qoat  ant i - rabbi t  IgG conjugatc;  lanes C anci  D wi th

rabb i t  an t ibod ics  to  dog  IqE ,  and  to  human IgE ,  respcc t i ve l y ,  f o l -

lorveci  by goat  i ìnt i - rabbi t  IgG conjugatc:  lane E,  wi th monoclonal

u ìn t i -human I sE ,  to l l owed  by  goa t  an t i -mouse  IgG con juga te .  The  igE

e  cha in  reac tec l  r v i t h  an t i -dog  IgE  ( l ane  C) ,  po lyc lona l  ( l ane  D)  and

monoc lona l  ( l ane  E)  an t i -human IgE  z rn t íbod ies .  The  mo lecu la r

wcight  r . , 'as 73 kD for  the e chain,52 kD tor  the 7 chain,  and 25 kD for

thc  l i gh t  (L )  cha in .

not react rv i th ant i -dog IgG ( lane F) and ant i -dog IgA
(lane D).  The molecular mass of  dog IgM precludes i t

f rom enter ing the gel ,  hence the dog IgE fract ion was not
incubated with ant i -dog IgM. The approximate molecular

mass est imated by Western blot  under these non reducing
condi t ions was 226kD for dog IgE and 186 kD for dog IgG
(table 3).

Furthermore, using two-dimensional electrophoresis
followed by immunoblot with rabbit anti-dog IgE, the
226-kD dog IgE band dissociated into subunits below the
diagonal  under reducing condi t ions in the second dimen-
sional  e lectrophoresis.  This suggests that  the molecular
nature of the 226-kD immunoreactive protein is an immu-

noglobul in consist ing of  subuni ts.
Separat ion of  dog IgE, f ract ion No.2 by SDS-PAGE

under reducing conditions, followed by immunoblotting
with anti-dog IgE, revealed fwo distinct bands (fig. 7, lane

C).  The higher band, but not the lower band, also reacted
with both polyclonal  ( lane D) and monoclonai  ant i -human

IgE (lane E,), thus identifying it as the dog IgE e chain.

f f i t f f

e chain whole
molecule

chain whole
molecule

2513Reduced

Nonreduced

196
226

5 1 . 5 1 5 3
r86
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l i
i l
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j ,

I
I
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Wircn tho c- log IgE, was i lcrrhated with the i : i l lvc lonal  l t i t i -

human [gE.  another  ma jor  band w i th  the  same molecu la r

mass  as  the  dog l igh t  cha in  ident i f ied  in  lane B (25  kD)  was

found ( lane D) ,  bu t  when incubated  w i th  the  monoc lona l

an t i -human IgE,  spec i f i c  to  the  e  cha in  (CH2 domain)  on ly ,

t l re  2 -5-kD banc i  was  n( ) t  r r .e ( )gn izc t l  ( lane  E) .  
- fh is  

sug-

gestccl  thzrt  the pol1, 'c lonal  zrnt i -human tgE r , r , 'as nol  spcci f ic

to t t rc e chain and also cross-re zìctecl  wi th c log i ight  chain.

Dog IgG reac tcd  w i th  rabb i t  a r r t ibod ies  to  dog IgG Fc

( iane A)  and dog IgG F (ab ' ) ,  ( lane  13) . ' l ' he  approx imatc

moiecular mass for the ctog igE s chain,  the igG 7 chain,

the l ight  chain,  and thc IgE, and IgG calculatecl  f rom

the data on the heaw ancl  the l ieht  chains i t re sht l rvn in

t a b l e  3 .

D iscuss ion

In our in i t ia l  separat ion l t roceclure.  ion exchirnge on

DEAE-Sephaccl  removed i t lmost al l  of  the IgN{ f ronr thc

mater ia i  precipi tated by (Nf i r ) rSO1. Hydrorylapat i te

chromatography separated IgE frc lm IgA, lgN4 ancl  most

of  thc IgG. We har, 'e previously shown thar c log igE does

not bind me asurably to Protein G-Sepharose, rvhi le l00qb

of IgG binds to the column I t8] .  Thus, af f in i tv chromatog-

raphy using Protein G-Sepharose remor, 'ed i r l l  c ietectable

IgG from the IgE fract ion.  This procedure prociuced

highly pur i f ied dog IgE free of  tgG, IgA and lgfv l ,  but  the

lgE, recoverv was lorv, representing only 4% of ttrat from

the or ig inalsample.  Therefore,  another procedr l rc was cle-

signed for the pur i f icat ion of  IgE.

Our subsequent approach was rather more simpl i f ied,

as i t  required only a s ingle buffer,  recovered t8% of the

or ig inal  serum IgE, and cotr ld be used for a large sample of

serum. Gel f i l t rat ion on Sephacryt  5-300 recoverecl  more

IgE (697o) than ion exchange on DEAE Sephacel (.19%).

On the Sephacryl 5-300 column, IgE, eluted be trveen the

lgG and IgA peaks and on the ascending slope of  the sec-

ond protein peak. This pattern was very s imi lar  to that  re-

ported by Schwartzman et  a l .  [8]  on Sephaciex G-200 gel

f i l t rat ion.  Gel  f i l t rat ion separated IgE from IgM,the high-

est  molecular weight immunoglobul in,  but  at  th is stage the

pooled IgE-enr iched fract ion st i l l  containecl  more than

507o of. original serum IgG and IgA.

The use of  Con A to separate proteins on the basis of

their  carbohydrate content was a very helpful  step in the

isolat ion of  IgE. The carbohydrate content of  human im-

munoglobul ins ranges from 37o f .or  IgG.8% for IgA to

l2Vo for IgM and IgE [7]. Our previous studv has shown

that all dog IgE bincls to Con A, while only 60Vo of IgG and

5E, i  i - - i ' IqA binr l  t . , - r  i_ 'on A [20j .  I  l r r thermort ,  igG could be

clutcci  bv glr-rcosLÌ.  'vht ic IgE could be cluted by mannose,

methylglucose. and rnethylmannoside, but not gl t rcose

l2()1.  Therefore,  gel  f i l t rat ion,  fo l lorved by Con A-Sepha-

rosc wi th methylmannoside elut ion,  e l iminated almost al l

o f  the  re rna in ing  IgG and IgA.

The PCr\  tost .  c le r ivecl  f ronr the Prausni tz-KListner test ,

i s  a  c lass ic  mothod to  measurc  reag in ic  an t iboc ly .  Sens i t i v -

i t1,  of  thc Prt iLrsni tz-Kustner test  has be en shotvn to be 0 '2

nglml in hunrans ancl2-3 ng/ml in mice [21].  IgE ant ib6dies

have z i  un ic lL re ly  long sens i t i z ing  per iod  w i th  an  op t ima l  la -

tent  t ime of  l -2 c lays and the sensi t izat ion persists for  2-3

rveeks .  IgG-scns i t i z ing  an t ibod ies  have a  shor t  op t ima l

sensi t iz ing pcr iocl  o i  l -6 h which disappears wi th in 7-Z

c iavs  12 l l .  In  our  s tud ies ,  rec ip ien t  dogs  wcre  se  ns i t i zed  fo r

48 h be f t t re chal lenging with ragweed extract .  This 4S-hour

sensi t iz ing pr:r iocl  in PCA test ing excludes any possible re-

sponse lvhich rnay have been el ic i tecl  by rzrgrvced-speci f ic

IgG-sensi t iz ing ant ibocl ies.  [n acldi t ion.  c log IgG contain-

ing  e l l  IgG su t rc ' l l t sscs  \ \ , l l s  t t sed  as  e  ncg l r t i vc  cont ro l  in

each PCA test ing.

Dogs sensi t izcd to ragweecl  not  onlv have increased

ragrveecl-spcci f ic  IgE levels but also have increased rag-

rveed-speciîic IgG, lgA and lglvI levels lZ. Peng ancl

A. I lecke r .  unpubl ished datal .  We thcrefore c losely mon-

itorecj clog riLgrvced-specrfic IgG, IgA and IgM using the

ELISA simi lar  to these with reported sensi t iv i t ies for  hu-

man ragweecl-specific antibodies (1 ng/rnl for IgG and

IgGl ancl  0.1 ngiml for  IgG4) 122) to cnsure that the pur i -

t ' iecl clog IgE f raction No. t had no dete ctable levels of IgG,

IgA ancl  tgM. Unl ike most manrmals,  IgD has not been

ident i f icc i  in dogs [23].  In previous stucl ies,  the pur i ty of

do_U IgE wirs i issayed by less sensitive and semi quantitative

tcchnic lue s such as immunoelectrophoresis and immuno-

di f fusion [8] .
Knorvieclge of IgE structure in httmans, mice, and rats

has been obtained from monoclonal  IgE, proteins.  As

l istecl  in table 4,  the molecular mass of  these monoclonal

IgE proteins ranges from 184 to 196 kD in humans 14,2I ,
24,251,1,33 to t87 kD in rats [5,261, and 184 to 200 kD in

mice 16. 21,281. Est imat ion of  molecular mass for these

monoclc lnal  immunoglobul ins was based on ul t racentr i fu-

gat ion analvsis 14, 261, sedimentat ion equi l ibr ium tech-

niques 124,25,271, sedimentat ion and di f fusion data [24] ,
e lectrophorcsis [6] ,  or  SDS-PAGE under reducing condi-

t ions [5,28].  At tempts to isolate polyclonal  IgE ant ibodies

have ut i l ized sera f rom dogs [ l i ] ,  horses [29],  cows [30].
and guinea pigs [31] ,  but  the molecular mass has onlv been

reportecl  for  horse IgE 1291. Est imat ion of  i ts  molecular

mass bv non reducinq SDS-PAGE, revealed a value of

Pe n g/Art h ur,/Kie re k-Jaszczuk/Thomas/
Se hon/Recto r/SimonsiBecke r
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Tabie í ;  [ ,s i , rnat ion ot ' r r ì , . ] r , :cular  mass (kD) for  IgE in c l i f ferenl  species

Species Source Method e chain IgE Author [year]
molecule

Refercrrce

No.

Human Myeloma
Myeloma
Myclonra
rVlvcloma
iv{veloma

Arch iba ldr
Secl imentation and dif fusion
Yphant is r
Yphan t i s l

196,000
r93,000

72,500 i88,100
6e,800 r84,500
72,300 190,00i)

Johansson and Bennich i l9761
Bennich and Johannsson [9711
Bennich and Johansson [971]
Kochw: t  e t  a t .  [19721
Ish izaka I i98E]

(ND)
(ND)
(ND)
(PS)

+

1 4
L 1

) , 1
LA

) 1

[ìat Imrnunocvt0nra

Imnrunocytomir

SD.\-PAGE
r\ rch iba ld '

68,000 183,000
187.000

I l az i n  c t  a i .  [ 1974 ]
Bennich et  a l .  [1978]

)
26

lv'lor-rse Hvbricloma
Hybridoma
Hybridonra

Sepharosc-68 e lcc t rophores is
Yphant is r
SDS-PAGE

200,000
184,000

7-5.00t)

BÒttschcr ancl Hàmmerl ing [197,! l
L iu  e t  a t .  [1980]
I lose et al.  [98,1]

6
27
28

FLrrse Paras i t e i n fec t cd  SDS-PAGE(non - reduc ing )
horse seruln

200,000 Sute r  anc l  Fey [19831
' )O
L 7

Dog ,,\lle rgic
dog serum

SDS-PAGE and immunoblot 73,000 i96,000 Peng et al.  [19931 Prese nt

stuclv

U l t racen t r i f uga t ion  ana lys i s .

Scd imen ta t ion  equ i l i b r i um techn iques .

200 kD ( tablc 4) 1291. In the present stupy the est imated
molecular mass of ciog IgE under reducing conditions
was 196 kD. This c losely resembles the nìolecular mass
of the monoclonaÌ and polyclonal  IgE proteins shown
for other mammal ian specíes ( table 4).

The intact  dog IgE ( f ig.  6)  and the IgE c chain ( f ig.7)
also showed cross-react iv i ty wi th ant i -human IgE, in West-
ern blot  analysis.  Hal l i rvel l  et  a l .  [9]  reported that absorp-
t ion of  dog re:aginic serum with ant i -human IgE resul ted in
a substant ia l  reduct ion in Prausni tz-Kùstner t i ters to spe-
cif ic antigen aìnd that anti-human IgE was effective in elic-

it ing a reversed PCA response in the dog. In the present

study, the cross-reactivity of dog IgE, with anti-human IgE
was directly demonstrated by Western blot analysis
( f i g .  6 , 7 ) .

Based on the PCA response, the heat labi l i ty  and the
puritv of our clog igE fractions, the specificity of the rabbit
ant i -c log IgE, the apparent molecular weight,  the immuno-
logical reactivit ies, and the dissociation in two-dimen-

sional  e lectrophoresis of  the dog IgE band, we bel ieve this
measurement of  molecular mass for dog IgE to be the f i rst
icientif ication for anv Dolvclonal IsE.
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