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Recombinant allergens and diagnosis of grass
pollen allerg)- ì /r-)
Egil  Olsen. PhD* and Shyam S. Mohapatraf, PhD L t 1 L \

To e.t'aluate the use,oJ recombinant all,ergens fur thc diag\o:\iy 9f Syrys tolleu allergies, ve exarnined the levts of IgE
ant.ibodies speciJ_ic for grass pollen as by inmunoassat's. SDS'PIGE anal;sis tl tlo batches of Kentuckv btuegìasi
po-l.len e.\tracls demon-\lrated that thue x'as considerable variabilitv in allerg.en content (d extìac$, x.hic'h in ttitr
aJJected.quantitation of specilic IgE antibodies br dilJèrent intnîunoassav Ì)rocedures. Ftirthennore, the leyels o.l'IgE
antibodies in human sera specilìc Jòr a recombinatlt lyass pttllen allergcn. rKBG8.3, yy'ere examinetl bt' en:ynie 

"

imtnunoassay. The results demonstrated tlat qua.nlilatian ol lgE antibodies speciJìc for even one singie all,,rgcn mat,
lte u.sed to discriminate sera of allergic.inditiduals with rcspect to IgE .spec(ìi J'oi gt ass pollett in geicral. .1 

-

1' 'sitive c_orrelatiol. | 1 ,82, v,us Jòund Jìtr IgE bittdiltg oJ' the recombin(ult ulle ryen and the crudà cxtt acts ol gra.ss
1 lens.. It is co1tcluded Jiom these results that a single r.ecombinant alle rgen or a combinution oJ' a Jeu tnajor'
rccotnbinant allergens can substitute lhe cntde es.rttct J'or in vitro as we l!'as itt vivo diagno.stic purposes.

INTRODUCTION
Diagnosis of atopic aliergy is based
on cl inical history and the detection
of specif ic IgE antibodies by com-'r ination 

of in vivo (skin prick test)
ird in vitro (RAST) techniques.r

ihe measurement .of specif ic IgE
antibody binding is inf luenced by
the inherent heterogenity ol most
allergen extracts and significant var-
iat ions in the preparation of these
extracts used for the analysis.r Pol-
len extracts of individual grass spe-
cies contain about 30 dif l-erent pro-
:ein components, which may be
Dresent in variable concentrat ions,
and more than ten of these are ci.Ì-
pable of inducing specif ic IgE anti-
bodies.i 'a The current procedures
for diagnosis of IgE-mediated al ler-
gies employing the extracts, rvhich
may be considered adequate only
for categorizing the class of aeroal-
lergens. lack the resolut ion to pin-
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point  the a l lergenic  componcnt  the
individual is al lergic.

I t  is expected that replacement of
crude extract r.vith a mixture of a
ferv major al lergens. against which
almost  a l l  pat ients have IgE ant i -
bodies. 'uvould standardize thc
analys is  and min imize the ex is t ing
uncdrtaint ies. lvlolecular clonins
techniques provide the potentiaì
means to produce necessary
amounts of pure al lergens: some of
which may be difTìcult .  i f  not im-
possible to isolatu- lrom natural
sources. This technologl, has re -
ce nt ly been emplo-'-ed to obtain
structural information of manv al-
lergens, and several recombinant al-
lergens have been synthesized in a
pure and water soluble native
form.5-7

We have recently cloned and ex-
pressed a group of allergens. Poa p
IX, from Kentuckv bluesrass
(KBG) pol len,8-rr rvhióh are shiwn
to be present in most other grasses. Ir
Our previous results demonstrated
that the Poct p IX al lergens consti-
tute a major al lergens of grass pol-
lens. ' r  In  th is  s tudy.  we have inves-
t igated the use of a single al lergcn
for quanti tat ion of grass pol le n spe-
cif ic IgE antibodies in humans, bv
using the rKBG8.3 as a model for
total IgE. rvhich represents a rvater
soluble. recombinant pol l 'peptide

representing the conserved region of
the Poa p IX al lergens. '  t  Our resuits
demonstrate that a single recombi-
nant al lergen or possiblv the com-
binat ion of  recombinant  a l lergens
could replace the crude extracts for
diagnostic purposes.

NTATERIAL AND NTETHODS

Preparation of Grass Pollen
E.rtracts
A l% (rw/vol) suspension of pol len,
Poa pratensis or Plileurn pratensis
(Holl ister-Stier. Ontario. Canada).
in  TBS (0.01 M Tr is-HCl .  pH 7.4.
0.15 M NaCl)  conta in ing 0.019'a
NaN3 and I mlvf PMSF rvas incu-
bated rvith shaking overnight at
4 "C. Pol len grains were removed by
fr l trat ion (Whatman 3MM). and the
pollen extract rvas further concen-
trated l0x by uitrahltrat ion (YM5.
Amicon.  MA, USA) and stored in
al iquots at -20 "C. The protein con-
centrat ion was determined bv the
Bio-Rad protein assay'.

Ílttman Sera
Individual sera lrom al lergic pa-
tients in Norwav were kindl-',- pro-
vided by N-'-comed AllergenLab.
Osio. Norway. The sera were origr-
nally analy'zed bv RAST for diflèr-
ent al lergens and bv PRIST* as dc-
scribed b1' the manufacturer. These
anall'ses were performed based on
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reques ts  bv  c l in ic ians .  Of  94  se lec ted
se ra.  l0 gave RAST score c lass (  I
(c lass 0).  20 sera gave > I  and <l
(c lass  i ) .  20  sera  gave >2 and <3
(class 2),  20 sera gave >3 and <-1
(ciass 3).  and l4 sera gave ) ; l  (c iass
1).  These sera were onginal lv se-
lected based on their  react iv i t ! '  in a
P h l e u m  ( t i m o t h y ' 9 6 )  R A S T .  T h e
use of  these sera for  extended ex-
aminat ions was approved by'  heal t i t
authonties in Norw'ar'.

E.rpre s.s i on ancl Puri lic at t tt tt o.l'
Recontbinant Allergenic Prttl ei ns
The recombinant ai lergenic pro-
teins were isolated as described re-
cent l1 , . r i  Br ie f ì1 ' ,  overn igh t  cu l tu res
were  d i lu ted  I  in  l0  in to  I  l i te r  o f
L-broth containing 50 LLglmL ol
a m p i c i l l i n  a n d  i n c u b a t e d  a t  3 7 ' C
for one to four hours.  The n.  isopro-
p),' l  thiogalactopyranosidc \\ 'as
added a t  0 .5  mM to  induce h igh-
level  expression of  the fusion pro-
tein.  Af ìer  four hours of  incubat ion.
cells ri,ere pelleted. resuspended in
20 mL of  buffer containing 20 mlvf
phosphate ,  pH 7 .3 .  and l% Tr i ton
X - 1 0 0  a n d  f r o z e n  a t  - 7 0 ' C .  T h c
cel ls were quick-thar i ,ed at  37 "C.

sonicated and the l1'sate u'as cleared
by'  centr i fugat ion at  18.000 .g lbr  20
minutes  a t  4 'C .  Supernatan t  * 'as
mixed rvith swollen anci 

"r 'ashed 
giu-

tathione agarose beads (Sulphur
Linkage. Sigma Chemical  Co. St.
Lou is .  l v f  O)  in  the  ra t io  10 :  I
(vo l :vo l )  to  a l low spec i f i c  b ind ing  o f
the GST moiet l '  of  the fusion pro-
teins to the glutathione on thc
beads. , - \ t ier  incubat ion on a rol icr
fbr  30 minr,r tes at  4 "C. the beads
were subsequent l -v-  rvashed b- ' -  5x l5
rnL of  phosphate bui ler  and I  x l5
mL of  50 mlvl  t r is-HCl.  pH 8.0.  The
recombinant al lergenic pol l 'pept ide
was cieaved from i ts fusion partner.
glutathione-S-transferase. n,hi le the
iat ter  \ \ 'as st i l i  bound to the gel .  b1'
thrombin.  The washed beads \ \ 'ere
suspcnded in -50 mÌtvl tris-l-{Cl. p}-l
8 .0  conta in ing  150 nr lv l  NaCl  and
l l5  mN' f  CaCl : .  and subsrquent l \
added u ' i th  th rombin  (  i .500 :  rv t /u ,1 )
at  room temperature.  Thc cleavcd
protein rvas obtained in the super-

natant af ìer  centr i fugat ion of-  thc
beads.

Pro tern  concent ra t ion  o f  the
cleavcd product r.vas nreasurecl tr,,
the Low'n,  met l - rod b-v dotblot t ing
the  d i lu tcd  samples  on to  n i t rocc l -
lu iose  me mbrane (Sch le  i cher  &
Schu l l ,  0 .45  pm) .  fo l lowed b ; -  s ta in -
ing  r i ' i th  0 . I tL  amido b lack  in  i so-
propano l /acc- t i c  ac id  (25% l l0% ) .
Bov ine  semrn a lbunt in .  d i i t r ted  in
thc same solvent.  served as the pro-
tein standard.  Eluted mater ia is * 'ere
a l iquoted  and s to red  a t  -20 'C.

.SrS-P{ G E and I rnntunoblott irtg
SDS-PAGE was performed in a dis-
cont inuous system according to
Laemml i ' *  us ing  a  F isher  min i  s lab
ge I  appar: l tus.  Sample s were pre-
pared in loading buf ler :0.06 lv l  Tr is-
HCI  bu f fe r .  pH 6 .8  conta in ing  2%
SDS and 5% 2-ME Western blot-
t ing w'as pertormed using Pol l 'Blot
(Ame r ican  B ionet ics .  Inc .  CA)  u  i th
a discont inuous buf i -cr  s) 'stem as de-
scr ibed by the manufacturer.  The
membrancs we re subseque nt l1"
blocked b,v incubat ion in TBS/ I  9ó
gelat in for  at  least  s ix hours.  and
then incubated overnight wi th hu-
m a n  I g E  s e r u m  d i l u t c d  l : 1 0 0  i n
TBST/0 .1% ge la t in .  IgE an t ibodv
binding w'as detected by incubat ion
of these f i l ters overnight rv i th alka-
l ine phosphatase-conju-eated goat
an t i -human IgE (Tago,  CA.  USA) .
2000-fold di luted in TBST rr  i th
0 .1% ge la t in .  The membranes \ \e re
g'ashed 5x.  four minutes each in
TBST betu,een each incubat ion
step. and ni t roblue tetrazoi ium and
5-bromo-4-chloro-3- indol i ' l  phos-
phate were used as substratcs. Tirc
enz! 'mat ic react ion was stoppcd br
incubat ing the membranes in 50
mlvl  Tr is-HCl.  pH 8.0.  100 mlvl
EDTA.

E n:.t ' tttt '  I ttt ttt u nous.\ '(/ ì '  i t l
:l'[ i c'r ot itre P I ut c.s
Proteins.  l0 pglmL of  buf- Ìer .  \ \ 'ere
coated on w'el ls of  n i icrot i ter  p latcs
( N u n c .  I m m u n o p l a t e  .  D e  n m a r k )
overnight. Tire w'elis \\ 'erc fì irther
blocked by'  phosphate bufìèr con-
ta in ing  l9 i  ge la t in  fb r  e igh t  hours .
Subsequent  to  u 'ash ing  5x  * ' i th

phosp l ia te  bu l ' l ì r  con ta in ing  0 .05%
Tw'een 20. thc u.c l is  \ \ 'ere incubated
wr th  human serum d i lu ted  u , i th  the
w 'ash ing  bu t le r  con ta in ing  0 .  i ' i ó  ge l -
at in ov'ernight.  At ìer  * 'ashing. alka-
I rne  phosphatase-con jugarec i  sec-
ondar l '  an t ibod ies  (goar  an t i -human
IgE (TAGO).  d i ìu ted  3000- fo ld )
wr ' ie sdded and the w,el ls w,ere in-
cubated overnight.  Fol lorr , inq r iash-
ing u ' i th phosphare buf lcr  contain-
ing Trvin 20. thc color rcact ion rr 'es
r l  o '  r l nno . l  h , '  oÀrJ ino  thg  SUbSt fa tg  1u v r l r v | / l u  u _ l  q u \

m g / m L  | - n i t r o p h c n r  I  p h o s p h a t c  i n
0. I  ìU Tr is-HCl bul l -er  containing
NaCl and Ì \ lgCi:  and thc opt ical
densitl '  \\, 'as nleasured at -105 nm in
a Ti ter tek lv lu l t iscan spcctropho-
tometer (Flon'  Laborator ics.  ì t lc-
Lean.  VA) .  A l i  wash ing  s tcps  \ \ ' c rc
perforrned w' i th thc Nurtc "El isa
l iand u'asirer"  and al l  incr,rbat ion
steps \\/ere peribrntcti at room tcnt-
perature.

RESULTS
Tlrc t 'ariutittrts in aller,qert c'orttutt rt l

,qrí.r.r pollen erlre('t.\. The variations
in al lergen content of  grass pol len
extract  and i ts in-rpact on anal ls is
lb r  a l l c rgcn-spcc i t ì c  IgE an t ibod ies
\ \ ,as  examined.  Thc  SDS-P.AGt
electropiroretogrlnr ot' t i l 'o batchc-:
of  Kcntuckl '  b luegrass pol icn e\-
t rac ts  a re  i l l us t ra tcd  in  F igure  l .
These two extracts Lrsed in our prc-
r , ious studiest ' ' "  \ \ 'cre prepared b1
the same procedure but based on
tu'o di f ferent batci res of .  Kentuckl
biuegrass pol len.  These extracts
contained signi f ìcant l , ,  d i t ' lercnt
pro f ì les  o I  p ro te ins .  inc lud ing  l ]
most total  abse nce of  t i re majcr Pr.
p IX al lergens of  ìv l r  18.000 anL
31.000 in  ex t rac t  1 . "  Ex t rac t  l l  has
been shorvn to contain al l  prei  i -
ouslv ident i i led groups of  grass pol-
len ai lergens" and rvas selected for
usc  in  th is  s tudr ' .

S ince  the  93  huntan  scra  used in
this studv were selected b1 screenin '
fbr  grass pol len-speci f lc  lgE ant i l ro i
ies  us ing  RAST 96 ( t imoth l ' ) .  a r r
our  ELISA i rn rnunoassa) '  s )s ten ;
ditTered tiom the RAST s-v-stcm u it ir
respect to the sol id pirase. the sec-
ondr rv  an t ibod ies  and thc  labe l :  I

5(X)



timothy extract was prepared for the
comparison of the init ial  RAST data
with that of the Kentucky bluegrass-
specifìc IgE antibodies. Figure 2A
shows the correlation plots of
F \5T/g6 (t imothy) and IgE-EIA/
'rr;nothy of these sera. The results
indicated a low correlation between
the two methods (r :  .28). The
analysis, however. of IgE antibodies
specif-rc for timothy and Kentucky
bluegrass in the ElA-system gave
very similar results (Fig 2B; r : .92).
The correlation plot of binding of
IgE to timothy and the total igE in

re same sera (Fig 2C) indicated no
signifìcant non-specific binding of
igE in the EIA. These results dem-
onstrated that the variation in aller-
gen content of grass pollen extracts
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Figure 2. Conelation of lgE-binding to differcnt grass pollen extracts as determined by ELIS,A,
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and that the type of sol id phase used
in the assay infìuenced the quanti-
tat ion of specifìc IgE antibodies.

Tlte reconthinant Poa p IX uller-
gens and their IgE-binding epitopcs.
The recombinant Poa p IX al ler-
ger ,  rKBG3l ,  encoded by cDNA
KBG3I, was used to investigate i ts
IgE binding abi l i t ,v and i ts appl ica-
t ion in diagnosis of atopic al lergir.
To be useful in in vitro as well  as in
vivo analysis, the exposure of more
than one IgE-binding epitope on a
molecule is mandatorJ,. Several de-
hned fragments of the recombinant
allergen prepared by expression of
subclones of the cDNA KBG3l (Fig
3A) were used to local ize epitopes.
The recombinant al lergen produced
by E. col i  containing the expression-
vector. the pGEX2T-1.r3 is w,ater-
soluble and hence. the native con-
formation of the al lereen is ensured.

The lgE-b ind ing  to  the  recombinant
pro te in  was inh ib i tcd  bv  pre incu-
bat ion  o f  poo led  human sera  w i th
di f fere nt  f ragments and control  pro-
te ins  (F ig  3B) .  The non- inh ib i ion ,
ef lect  of  recombinant GST re veaieà
that no IgE was binding to the GST
part  of  FP-rKBG3. i .  The parr ia l  in-
h ib i t ion  by  rKBGS.3  c lemonst ra ted
that the part  of  rKBG3.1 ove r iap-
p ing  w i th  rKBG8.3 ,  expose IgE-
binding epi tope(s).  and that rhe N-
te rmina l  par t  o i  rKBG3. l  e . \Dose
add i t iona l  IgE-b ìnd ing  ep i topc(s ) .
The rKBG7.2 which represe nt  the
C-terminal  part  of  r rcgc8.:  was
pre v iously shorvn, , to expose IgE-
binding epi topes.r  '  These resul ts
demonst ra ted  tha t  the  rKBG3l  ex-
poses at  least  three di Í Ierent sets of
IgE-binding epi topes and that t ' , r ,o
of  these are located rv i th in thc
rKBG8.3. rvhich previouslv has

been produced in  non- fused form.rr
Quuntitatiott o.f'Poa p LY .lIolct,ult,s
in KBG Pollen E.\trucl
Because rKBG8.3 represe nt the
consen'ed region of the Poa p IX
ai lergens. the solubie rKBG8.3 w'as
used to quanti tate the concentrat ion
of the Poa p IX al lergens in Ken-
tuckv bluegrass pol len extract, bv
comparing the abi l i t l ,  of Kentucky
bluegrass extract and rKBG8.3. re-
spect ive ly .  to  inh ib i t  b ind ing of  hu-
man IgE antibodies to rKBGS.3 (Fig
4) .  Incubat ion of  a l ierg ic  human
sera (a pool of sera of I  I  patients
al iergic to grass pol lens, at i  :  100
di lu t ion)  rv i th  63 pglmL of
rKBG8.3 and 330 l tg lmL of  Ken-
tucky biuegrass extract inhibited to
the same extent  of  the IgE b inding
to Poct p IX al lergens. incubation ol '
a about frve individual serum with
the same ai lergens indicated that the
recombinant al iergen was able to
block lrom I9cÀ to 33% (mean
20%) the IgE binding of Kentucky
bluegrass pollen extract (data not
shown). Furt irer. the slopes of the
inhibit ion curves produced by
rKBG8.3 and crude Kentucky 'b lue-
grass extract \ \ ,ere similar. I t  is in-
ferred lrom all these studies that thc
Poct p iX consti tuted approximatel l '
20'tó of the total oroteins in thc
KBG extract.
Corttparisort ol. Serum IgE, Binclr ng
to Recornbirtcutt rKIlG8.3 ctncl to
Crucle Pollert Extructs oJ'KIIG
Titrat ion curves of IgE binding to
rKBG8.3 and Kentucky b iuegras:
pol len extract in serum of f  our higl
IgE-responders and one non-re -
sponder are shori 'n in Figure 5 A
and B. The results indicated that
high lgE-responders against Ken-
tucky bluegrass are also high re-
sponders against Poa p IX. The SDS-
PAGE immunoblot  anal l 's is  us ing
the same sera rvith Ker-itucky' biue-
grass extract (data not shown) ind
cated that the four high-binding scr
appear to have simriar reactivi t ies.

The 93 sera f iom potential grass
pollen-al lcrgic individuals. alread)'
screened br RAST and by' ELIS,A
immunoassal , '  us ing Kentuck l '  b iue-

Fragmen l

rKBG3t

H

rKBG3.1 '

r K B G 7 . 2

rKBGB.3

lnh ib i to r  conc .  Uml )

Bu f  f  e r

F P - r K B G 3 . 1 ,  2 5 u g

F P - r K B G 3 . 1  ,  1  5 0 u g

r K B G 8 . 3 ,  2 5 u g

r K B G 8 . 3 ,  1 7 5 u 9

r G S T ,  1 5 0 u 9

0 . 0 0  0 . 1 0  0 . 2 0  0 . 3 0  o . 4 o  0 . 5 0

O D
Figure i .  ( .A)  Schemat ic  represcnrar ion o f  thc  recombinanr . / , r r r r  p  L \  a l lc rgcn.  rKBGl l .  ant j

dc f rned t iagnrents  prcparec i  b l 'pGEXlr - l  express ion \ .ccror  s ! ,s re  nr .  (B)  Inh ib i t ion o l 'b ind ing ot '
hunran IgE ant ibod ics  to  FP-rKBC3. l  as  dctermincc l  br  EL iSA immunoassa! , .  A pool  o f 'scra.
dr lu ted l /30.  *as pre incubated rv ' i th  c j i l l c rent  conccnrra t ions o l -FP-rKBG3. i .  rKBG8.3 and
rc-comt- ' inant  gJutath ionc-S- t rans lèrase .  and subscqucnt l r  adt led to  *c l ls  coarcd w ' i th  Fp-rKBCl . l .
The cr lent  o f  inh ib i t ion \ \ 'as  detcr rn ined b l '  E I r \  as  dcscnbcd.
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rKBG 8.3

l- KBG
\\

grass extract. were further analyzed
tor IgE biding by immunoassay rv i th
rKBG8.3 (Fig 6).  The correlat ion
betw'een IgE-binding to rKBGS.3
and to the extract  of  Kentucky blue-
grass,  r , , i th a correlat ion coefhcient
(  .82.  demonstrated that the spectra
" ld t i ter  of  indiv idual  speci f ìc i t ies
oi  IgE ant ibodies vaned consider-
ably among the sera (Fig 6A).  To
discr iminate between posi t ive and
negat ive sera.  a Kentucky bluegrass
extract-specific IgE cut-off value
correlat ing to RAST score c lass I
r i 'as chosen and indicated that 86
'- ' ra (9 |  .5%) rvere ei ther double pos-

.ve or negat ive for  rKBGS.3 and
BG.  , , r 'h i le  e igh t  (8 .5%)  d id  no t

i igree (data not shown).  There rvas
no signrf ìcant correlat ion betrveen
total  IgE level  and IgE for rKBGS.3
(F ig  6B) .  , , r 'h ich  ind ica ted  non-spe-
e  i l ì c  I g E - b i n d i n g  i n  t h e  E L I S A  i m -
mLtnoassa),  s) ,stem.

Taken together.  these resul ts leaci
i  )  the  rn tè rence tha t  the  IgE b ind ing

; '  Kentuck, , '  b luegrass e\ t ract  and
.  ìe  recombinant  a l le rgens  are  cor -
r : ia ted  in  the  h ish  IeE resoonders .

DISCUSSIO\
Current diagnost ic methods ut i l ize
crudc poi len extracts for  quant i ta-
t ion  o f  spec ihc  IgE an t ibod ies  in
human sera ,  thus  the  complex  mix -
tu re  o f  a l le rgen ic  and nona l ie  rgcn ic
proteins are immobi i izcd onto a
sol id phase for the determinat ion of
a l le rgen-spec ihc  IgE an t ibod ies . , . \ s
is demonstrated in th is stud-v.  thc
extract based diagnosis has two ma-
jor drarvbacks: f i rst .  the SDS-PAGE
pattern of the trvo extracts of Ken-
tucky bluegrass pol len.  prepared ac-
cording to the same procedure.
demonstrated signi f  rcant qual i tat i r  e
and quant i tat ive di f fere nces that
ma.v exist  betw'een extracts f  rom the
same species of  grass pol le n.  I t  is  not
knorvn r,vhether these differe nces are
related to the or ig inal  protein con-
tent of  the pol)en or are secondarv
effects of storage ol the pollen
caused bv enzvmatic degradat ion.
Second. the var ious tvpes of  sol id
phases  and coup l ing  techn iques  em-
ploi 'ed lead to spur ious rcsul ts relat-
ing  to  the  amount  o f  the  ind iv idua l
a l le rgens  tha t  a re  p reser ì t  on  the

so l id  phases .  The compar ison o t ' thc
ELISA immunoassay  and R, {ST
method fo r  quant i ta t ion  o i  IgE an-
t ibod ics  spec i t rc  fb r  t imothv  po l l cn
demonstrated that sera of  certein
ind iv idua ls  gave a  low read ins  w ' i th
ELISA immunoassa i r  and a  h igh
reading with RAST and vice r ,ersa.
In essence. the diagnosis b-u- these
methods using the crude al lergen
extracts do not provide rel iable re-
su l ts .

Because o f  ( l  )  the  magn i tude o f
var iat ion in the exist ing diagnost ic
procedures due to the extensive di t ' -
tèrences (up to 100-f-old) in í l ler-
genic potency'  of  extracts.  and (2)
the  ava i lab i i i t y  o f  the  recombinant
allergens, we \! 'ere prornpted to ex-
amine the al ternat ive approache s
fbr the diagnosis of  grass al lergies
with Pou p IX allergens used here as
a model.  The Kentucky'  b luegrass
extract  emplo-u"ed in th is studl '  rvas
previousl-v shorvn to contain al l  ma-
Jorgrass  po l len  a l le rgens . "  l -he  s im-
i la r i t y  o f  lgE-b ind ing  o f  Kentuckv
bluegrass extract  examined bv t rvo
d i f fe ren t  methods .  ie ,  imrunób lo t -
t ing  and ELISA immunoassa) ' ,  and
the high degree of  correlat ion bc-
trveen igE-binding to the Kentuck.v
b luegrass  and t imothy  by  the  EL iSA
lmmunoassa.v.  are consistent rv i th
our exist ing knowledgc of  cross-re-
act iv i tv betrveen ai iergens l rom di f :
lè ren t  g rasses , r r ' rs ' r6  and led  to  the
infèrence that the Kentuckv blue-
grass pol len extract  emploi 'ed in th is
study was a proper referencc- fbr
quant i tat ion of  grass pol len-speci  t ìc
IgE ant ibodies bi '  t i re ELISA im-
munoassay .

A member of  the Pou p IX al ler-
gens. previously demonstrated to be
a major  g roup o f  u l le rgensr  I  \ \  rs
shorvn to expose at  least  three scts
o t '  IgE-b ind ing  cp i topcs .  t r i  e  o t '
r,vhich \! 'ere located within the C-
te rmina i  f ragment  rKBG8.3 .  The
rKBG8.3 const i tut ing the conserveci
part of the Prrrr p lX r.,, 'as used to
est imate that the Poa Jt  IX al lc-rgens
m n k ' c  r r n  r 0 ?  o f  t h e  n r n t e i n  r - o n t È n tv I t  - v  / u  v À  L r r v  P À  v r v r r r  ! \ / r r r \

of Kentucky' blr iegrass pol len ex-
t ract .  The rKBGS.3 was considercd
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Figure 5. Binding of human IgE by four high responder sera and one nonresponder serum to
recombinant and native Kentucky bluegrass pol len al lergens. A: Titrat ion of binding to rKBG8.3
and B: Titrat ion of binding to Kentucky bluegrass pol len extract. by ELISA immunoassar' .
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ent  in  vary ing amounts on the sol idpnase. Any method w,ouid therefbre
seldom give a true quanti tat ion of-the concentrat ion of al i  tne i . i .uant
antibodies in the samples. Or. I . ._
sults demonstrated that the I.*orn_
.b]:1n,, ailergen .alone .ouiO qìaU_
ratn,el i , '  descriminate between posi_
t ive and negattve sera equall i ,  rvel l
as the crude extracts.

In summan,, the evidence pre_
sented herein demonslror.^ìfrr, ,"_

9..9 for diagnostic purpor.,lTilou
De reaslble to replace the crude ex_
tract  wi th the major recombinant
allerg.en(s). Since several of the ma_
1or allergens- -of grass pof f* 

-f luu.

9..? cloned,ó.7.rs. ir  1, ir  f*p.. ì .J onthe basis of these results tltat a .orn_
bination of a ferv of tnese afÈig.n,
rvould result in a reproducible oirou
for quanti tat ion of grass polt.n_rp._
cif ic. lgE in serum. rn aad' iùólìo , t ,use in in vitro analy,sis. oui à.rnonstrat ion that rKBGg.j exposes at
Iiì:^ 1"" rgE_bindile 

-.[i-,op.r,

makes rt an interesting moleculs forin vivo analysis or e.".i; ;àìi." 
"r_le rgv.
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ORAL BECLOMETHASONE SUPPRESSES CALCIUNI
ABSORPTION

To study possible elfects ol swallow'ed beclomethasone on absorption of
calcium the authors evaluated calcium absorption by a strontium absorp-
tion test in a double-blind. randomized. placebo-óontrolled trial in iZ
norrnal adult volunteers. Each swallowed beclomethasone dipropionate
capsules. 500 pg tr,vice each dai,. or placebo for I week and the alternate
capsules for a second week. ingestion of beclomethasone was associated
with a 12% reduction in strontium absorption (p < .01) and a 23%
reduction in 24 hour urinary cortisol excretion. Mean reduction in stron-
tium absorption was 20.3% in the six subjects who received beclometha-
sone the f-rrst week and placebo the second week (p <.005).

Decreased calcium absorption lrom the swallowed corticosteroid in
patients treated with inhaled beclomethasone dipropionare may contr ibute
to long term reduction in bone densitr ' .

RìVf S
Smith BJ. Phi l l ips PJ. Pannall  PR. et al.  Effect of oral lv administered
beclomethasone dipropionate on calcium absorption lróm the sur in
normai  subjects .  Thorax I  993:48:890-3.
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