
'-) '7 , (-. ']
\ , '  l /

i l  /  í  { J L _- l

Int Arch Allarg5r Appl lmmrrnol l09ll0.î:t7fi-18.1 *o9Ji?l,t,#i!f; Í*";i,il,rJ

Cypre ss ( Cupressus s empert irens) Pollen Allcrgens : Identification by
Protein Blotting and Improved Detection of Specific IgE Antibodies

S:l.. Í'ard", BA.&aldoa.b, R Panzani',1).&asss
I Kulling Inutituts uf Medisul Rssparch. Ruyal Nurl.h Shure Huspitul of SyrIncy, $t Lconnrds;
b Dr;partmcnt of McrJicinc, Univcrsity rr[$ydncy, Auutruliri c Murssillc, Francc

' Abst.ect. On the basis of results of an investigation of the ?ffects of different treatmcnts ampltryed, a dis-
fyse<l anrl rctftrccd extract of Cuprr,.r,rur stmpenìnzt was scparated clectrophorctícally on sodlum dodccylsul-
phate-polyacrylamide gels before being trsnst?rred snd then fired with glutarrldehyde lo oitroccllulose mem-
branc. Probing witb scro from 91 cubjccts allcrgic to C. scmptwinns pollcn follo*cd by dctcction of bound IgE
sntíbodics $,ith [lall-tabcllcd anti-hurnnn IgE revealed t7 IgE-binding protÈin5 i! the molecular weight rangc
14-96 kitodalrons (kDa). Onc component, of molecular weight -42 kDa, reacted wlth IgE antibodies in thc
seta of 81.37a of the allergic suhjects and, for each of thc $ubjÉcl.s, thi$ componÈnt bound the greatest quantity
of lgE, Almosr .50% of the sera recognizert only rhc -42 ld)a componen!, reinforcing thc conclusion thal thii
component is thc major allergen of. C. sempemlrcns pollen- A compsrativc study cmployitgC. sempen'irens pal-
lcn allcrgcn discs proparod commcrcially or in thÉ làhorator.v sli.'rwed that valucs of thc uptakcs of llz5ll-anti.
IgE indicating lhc prcscncc of pollen-reactive IgE antibodies obtained with thc latter discs wcrc Eonsist;ntly
higher (mcans 4.5 vs. 0,88), and that false-negativÈ rcsults w€re obtaìned whcn taany serr wsrc ussd wilh ths
comnercial discs. The results of thi$ sturly provirlc rr cslrsnti{l hasis ftrr thc protluclion of standardized, saft
snd effective C. rcmpenîmnr pollcn extract applicable to diagnosis and therapy of cyprcss Polten 8tlèrgy.

Iutroductiort

Allcrgies Lo uypruss pollerrs, altltough apparently
not widespread, are a significant proble.m in some
countries bordering the Mediterrirnean, príncipally
Francc and ltaly [-3J, and in South AfrÍca ['fl.

At present, extracts of Cttprr'.rstr s sempevirens arg
used for diagne.sÍs and immunol,hcrapy but, as wÍtlt
many allergen extracls, l,hure is a pressing need for
characterization of the aclivc components ancl stan-
dardization of the solrrtions employed t5-71. As a first
step in achieving this aim, we determined optimum
extractíon conditions and ernploycd protcin blotting
t8-111 procudurcs to provide B qualitative definition
of the number and rank order of importanc$ of allcr.
gens in a C. semperuìrenJ extract. This, wr: believe, is a
nece.{i'lary prelude to effective standardization of any
allergenic extract [8, tZ1. lq addition, and because rtf
the many negativc or cquivocal results obtained with

a commcrcially availablc radio.allcrgosorbcnt tc.qt
(RASTi for C. sernperv'ìttns allergen-reactive IgE an'
tibodies. $e $et out to improve the detectíon of
cypreris-pollc;r'ruactivc IgF. nntilrudies Ity obtailtirtg
an{l empi*ying a highly reÈctive C. sumparvircn.t pol'

len extract.

Materials end Methods

Pollen Evrects
Dry, non-defatted C, sampcwircrs pollcn was purshased tÎom

Grcer trlroramries ([rnoir, N.C., USÉr: lor 55X241'3]. The pollgn
(20 A) was cxtracted in distillc,ú watcr 050 ml) at 4'C arcrni.ght'
cerrtrifuged (1?J00g x60 rnio) and the supernatilnt freeze'drisd,
Thc yield of lyophitized material n'as 2J g. Lyophilizecl extrsct
(0.5 g) was reconstituted in $ ml distilted wlter, dielys€d in Spec'
trapor membrane rubing lspectrurn Medical lndustrics, f.trs
Angolcs, Calíf., U$A; molccular weighr (Mln cut'off 2,0001 ut
4'C for ?a h anql freeze'driad. (lsing thc Piersc BCA'prutuin
a33ay reagerrt (131. the protein conte.nt for tho rrn<linlScrl and dia"
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C, sempenìrcns pollen cxlracts prcprrcd by thc cmpl0ym6il1 6g
various trcatnrcnts dctailed in tnble l. Strip rr - C, sctnpcn'irens
dislyricd, redused pollcn exlrir(.t stparatcd by SDS-PAGE and sil'
vsr.6,reirrcd; s1ríps b-i and j-o = NC ulrip:r irrcubated with p.tlicnrs'
scra CY-35 arrd CY-67, rcspectivcly, ftrllnwcrl b,v Ir!]Il-urrti.humirn
lgE; stríp p = NC tronsfer strip incuhstcd \ryith frl'll-anti-human
IgE only; ttrip g = rtrip incubotecl with rcrttm frorn a subject not
allcrgíc to q{rress pollen but rlter-eic to horrsc dust mitcs followed
by [r1(I1-arrti.human lgE. The cxtract sumplcu arrd quantitics
applicd to gclu hufore silvcr staining (suip a) or bcftrrc lrgnsfcr to
etrips fi, and th$ treùrmenrs e.mploycd for crch. arc sct out in
tqble l, Newborn salf lcrum (25?') wos includetl In thc insuhstion
buffel whcn human $erum wsr incubEted with rtrip h.

lyscr.l crtrrcts was forrnd to he ll.ll3 and t1.13%, rcspcctivclY, A upc'
ond prcparation involved ths cxtraction of 12 g dry pollcn with
75 nt 0,001 .ùl NHaHCQ., followed by centrifrrgation. lfalf of thc
tupÈrnírtant veas dialyrcd tnd frccrc'dricd whilst the othEr hnlf
wEs conccntratcd by Amícon ultrafiltration (Mw cut-rJff ?,000).
tsrrth narnples werc rcsusgended in 30 ml clistillcd waleî and to
cech was slowly added ?l g (NH,),SO,'. After 60 ntín sîirring ar
4oC, llre solutions rucre cèntrifugcd st 4tC (40,0009 fc,r 20 min)
cnd thc rcsuhurrl, pellets resuspendcd in 20 rnl distillcd watcr. Fol'
lowing cxtcnsivc dirlyris (48 h). the. dilrlys$lcs wcre tîeeze-dricd'
All prcpurstions wcte $tored at 4 "C.

Suficcls and Sere
Scrum lùrtlples wcrc cttllcctcd in Provcnce, Frnnce. nnd ln

Canbcrra and Sydncy. Ausrralir, froffi sutriects tliugnosed orr the

Tahle L f)ifferent trcatrncntr cuployed for the preparntloa

and cnnrparison of alleqcoic crîrtstlt al C. sempcmircns pollert
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For derails of thc tîcetrnetlt crnployed, see Matcrials and
Methods. 3-ME = 2.Mcrcrpl(rcthurrol (5%).
t RularivÈ to i loading of 5 pg prorcin pcr gel (resprer,e.nted hy

thc figure I in thE înhle)-
t Prior to (NH.)'SO, prccipitstion, altergen cxtracl wuu uulrject-
ed to Amicon uttrafiltratiort (MW cut+f12000).

basis of case hinory snrl rkin prir.* tcsts as allergic tO cyprcss pol-

len. Sera wcrc al8o obtaiacd frum rtopic subjects attcnding thc
Allurgy Clirtic, Royol North Shorc Hospitol (RNSI{)' who were

tlot altcrgic to cyPress pnllen. C.ord rcrum was from the Dcpart-
mcnt of Obstetrics, {NS}L 

and userl es an lgE-'free' control.

Tar ts for C\Prew' Pollca'Rca ctÍrv lgE A nt ih odi e s
All rgrr wÉfe tesîGd lor cypress-pnlle.n'rcacllvc IgE antibodieE

tn asreyr using 6.mm nirocetlufu$ (NC) discs imprcgnared wirh

2(10 pU E. ;xlmpenirÉff pollcn exîracr pcr rlisc [14] artd conrmcrcìal

C, sempenirxns díscs (Pharmrcie, Uppsala, Swcdcn; batch No'

2?100). Bound IgE antíbodies rn'cre detected by the. rdditicrn 6|

llst]Jnhcusd cnti-humsn tgE (Pharmacin).

Sod iunt Dodeeyl Sulp hu tc' Polpuc, ì*tù mlfu G cl
Elaclrophorcsis and Elcctrutmns/cr lo NC
SDS-FAGE flSl was ctrried ottî tt nrèvíously describctl [16]'

Cypress pollen prorcirts in polyrc4'tamide. gcls wcre steined with

silver nitrate [17]. For clectroblotting trf the diffcrcnt cxlracls, n

rangc uf protcirt loadings (5.O..5S pg protcin/l-S0 pl somplc huffer)

waiapplí*d ro each get (scc lcgend to fig.l for further dctnils)-

Fu, ticltroblotting and strhscqucnt probing with ir panel of 9l in-

rlividugl atopic s€re, n total volumc of 3il) pl (inclurJing 5% 2'nter-

captocthariol) contoining g6 *g protein (dialySed. rcduccd errrau)

-r-
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Fig. 2. Identifir.:ntio'r hy atrtoradirtgrrrp'[ry of thÈ lgE-trinding
cùrupouÉnl$ trarrsferrud to nitrurjellulu$s a(t€r SDS-PAGE of a
C.semptn'iren.r pollcn slitrilct (rcfcr trr strips c and m, tablc I and
fiS, l), Strip a -. Low.MW murksru stainud with Coomausic bri l-
l iant hlue; srrips lFm = NC trrrn:ifurs incrrbstctl with individual
humnn .rcrn frofir C, senpervinnr-allergir: suhjects followed by
[ttrt l-urrti-hurnirn lgF.: ri ir ip n = strip inuubututl with ssrurn from E
uubjcct not allcrgic to cyprc3s pollcn bur allcrgic to house dusr
mitcs frrl lowud by [ '5ll-enti-human fglì; strip e = strip incuhatEct
wirh Itrt11-nnti.hrrman tgE only. E.xposure timer for outoradio-
grrphs werr 7-l t duyr.

wos losdcrj crlìt[r eucll gel. Trt entute ruliubility uf tlu: MW sstims-
tions, low.MW mirrkers (Phrrrnacia) wcrc included in cach gcl,
Mrtcrirls rnd mclhods for €lectrotransfer of separeted protèinn
to NC wcrc a3 prcviously deruibed [t0,ltf l, ercepr rhar roral rranr.
ler tintc was extendccl to U h and thc yoltogÈ ÈilptoyÈd wss 60 V.
After ttf,nstler, NC ntenrbrutcs wcrs wtrsherl fur 5 mín in l09o
nÈthadol in phorphatc.buff*ed ralinc (fBS) with rpcking fol-
lowsd hy irnmcrsirrn in 0.17a Twccn 20 ín PB.S for 2 h st morn tèft-
perature to block urrtrotrnd mcmbrane rlt$'s.

Prcbing ol NC lvltmbmne Srnps and Aurcradiography
Thc matsrials and mcthods for the irlcntification, by rutora-

díogrephy, uf thc lg1F.-hinrli5rg prntcins wcre rF prcviously
dcscrihr:d fl91. Prior to prohing with sern, some NC strips were.
tteirted witlr 0.57a glul.urulrlchyrlc (l:50 uf '2596 solutiort) irt PBS
fur 15 mirr, fulluwr:rl by u 3O-uccond wruh wlth PB$, snd thsn incu-
bation inl?o cthgnolarninc in PBS for I h. \,vith somc othcr ttrips,
3570 newborn calf serum was included in the incubation buffer
instead of 0.57n bovine sèrum albumín.

Rerults

Selection of a Q,EcnpÈrvirens F.rrract for Allergen
Analysis
Sílver stainirîg of an SDS-PAGE.separflt€d pdsr-cti-

alysis, rq:ducecl extract of C, sempenìrens pollcn
revealed 27 bancls in the MW raoge 5-1(J0 kilodalruns
(kDa; fig. 1, $trip a).

Tablc 1, which cornplemenrs figure 1,, listu the vari-
ous treatrncrtl combination$ used in the preparation
nf samplÈS Of C, sentpewiren.r pollen extracts and NC
trarr.sfur.\. The procedurc that resulted in the greatest
number of lgE-binding components invotvocl dialysis,
reclrrctíon with ?-mercaptoethanol arrd trcatment of
NC transfcrs with glutaraldehyde (fig. 1, strips c, rn).
No IgE binding ocsurrcd when thís blotted èxtrsur
was probed wíth ltsl]-arrti-human IgE alone, or with
sÈra t'rr)m suhjects allergic to house dust rnite enrl/or
pollens (but rìot cypress pollen; fig. 1, strips p, q).
Ì',{on-employrnent of 2-mercaptocthanol (fig. 1, strips
b, c, f-k, r, o), glutaraldehyde (fig.1, strips b-d, f, g.
j-1, n, o) ancl dialysis (fig. I, strips b, h-j) yÍelded infe-
rior patleîns both in îerrns of the rrurrrbcr of hanrJs
identified ancl the intensity of bands visualized on the
autoradiographs. Although ammonirrm sulphatc pre.-
cipitation (rvith or without ultrafiltration) irrcrcascd
the protcin conccntration of the cxtract. the lgE-bind-
ing profiles obtained (fig. l, strips f and g, n and o)
were Ínferior to the non-precipitated sarrrplcs. Whcn
rìewbonr culf scrum was included in the incubation
bufter instead of Twecn 20, no IgE bincling bands
were scen (fig. 1, strip h).

In summsry, thc rcsults of allergen analysis cxperi-
ments led us to select the rnethodology u$cd in thr:
pn:purutiun u[ strips e and m (table 1, fig. 1), that is,
thc employment of dialysi.ri, rcduction and glrrtaratde-
hyde fixation.

t dentíficatíon of [gF-BÍndìng Components
Scra from 106 diffcrent patients diagnosed as clin-

ically allcrgic to cyprsss pollen were examined for Igtr
binding to cypress pollen protuin.\ electrohltttted onto
NC. CJI the transferred proteins, 1? components ln the
MW range l+gtî lqDa hounrl fgE antibodies (fig.2,
strips b-nr). Ninety-one of tbe sera reacted with at
lcast onc of the pollcn componcnt.q. Scra from sub-
jects allergic to house dust mite antlor pollens (but

nrJt cypros$ pollun) and [:arl].anti'human [gE alunc'
also dicl not bind to an)'of the transferred proteins
(fig.2,*strips n, o). The two most freqtrently recog'
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rig. 3. Frcqucnty of rccognition of the lgE-bind-
ing conrponÈnts rlctccted in C', semqrr',irens pollen

"xtr.cr. 
Hatchsd arees 0f har.q show proplìrtions 0f re'

sr:tions lhal wcrc weak.
Bond No.: 1

Approx. MW, hDn: 90

7 9 1 0 t t 1 2 1 3 1 4

58 56 42 38 :16 3s 32 29 25
2 3
94 92

4 5

85 70

1 5  1 g  1 7

?3  14 .5  14

rrized compon(.:nts were bands S (MW -42 kDa) and

l0 (Mw -36 kDa) whích bouncl IgE fronr Bl-3 and
40.77o of scra testecl, ruspÉctively (fíg. 3), anrJ fr-rr thc

majority of se.ra these components also bounrJ the

sréúresr quanîity of IgE a$ evidencecl by the rlcptfi of

srairr ing on the autorodiographs (see for cxampJe

fig. 2, sttips h, i, l, nr)- Although broad tgE-binding

patte.rn$ werÈ secn on soille autorudiographs (fig,2'

rtrip* It, lt, i, fi:), exp(tsure of autoradiographs for 40 h

and 3, 7, 10 ancl 11 days failetl to clearly reveal more

than 3 lgE-binding bands in the 36' to 50 kDa region.

A further band, or hands, obscurerl by the 42 kDa

corlìpgnent canlctt be ruled otrt, however. tsands'lr 4

anrJ 5 nf approximate MW 96, 85 and 70 kDa, respec-

tively, $,erc the gnly olher componprlts r'ecognized by

>\tJ% of srrbjects' se.ra (fig- 3). Binding of IgE by

componcrrts 3, 11, l?, 13' 14, t5 and 1? was not only low

irr fieqgency (fig,3) but also weak ftrr the majority r.rf

thc reactive ssra.
Figurr: 4 suntmarízes tlte frequerrcics of recogni-

lirrn r{f one. or more C. sempe.ruírens allergens by thc

pÈnel of subjecls. By far the most cornrnonly rs(:og-

nized pattcrn was re.activity with Only a single conlP6'

neut - band 8 of MW "4? kl)a. A recognition fre-

qugncy Of 46,7Vo was seen with this single coglpr.ìncilt'

rr:inforcinB the conclusiorr that it is thc dominant

allergenic protein in c senpewìren,l pollen. combina.
tions of lgF.-hinding cqrnponsnts 2 And 6 wers Llre on-

ly othcr fatterns to sbpw recognition frcquencics of

i07o or greater (fig.4).

, Detectíun of C. sempsrvirens'Itea cth'a IgE
- 

Anrìbodies: Comparison witl the Pharmacía M5T

Figure. 5 shows a side"by'side cornparison of uP'
takes of ['rtl]-anti-IgE obtained wittr the in-house

Fig, 4, F'rcqucncy pf rccrrgnirion of I or more C" sempen'Írtnc

pollcn IgE-binding cgnìPoncnîr hV sera from rypre$s"Pollcn-aller'
gic subjectr.

c. sentpem,irens pollen allergen discs (fig. .5a) and lhc

.,rnrrnàrcial allergcrt discs (fig.5h). The means of the

results, that is, percent uptakes of ltzrll 'anti'fBE,
obtained with the Prrarrnacia C- senrperrirens allergcn

discs and the discs prepare(l in the labOratory wcrc

0-88 ancl 4.50, re:5Pec.tively. Analysis tty the StudÈIll t

tcst fevealsrl a stàtistically significant difference (p :

0.0005). In rhs RAST asFay using thc con:nrercial discs

(fig. _5b), cor.d sentm and scra from subjects not aller'

gic to cypross pollcn gsvt radioactivu uptakes of 0'3
-and 

1-STi. res'cctivel-,*. When thc labor6tory-prupared

díscs wcre used (fig.5a), the corresPonrJirrg radio-

active uptuhes wcre 0.8 and 1.074, respectively'
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Discu.c.sion

An analysis of C- sempem,irens pollen allergcns
provcd difficult due to the viscous naturÈ and low
protÈin content of aqucou$ cxr.racts, Thcsc problems
wsrs overcome in a $y_stematic study in which a
variÈty of extraction Lrcatments were rr.qed alone or in
various combinationg. Results demonstratÈd thet díal.
y.tis, reclrrction ancl pre-trentment of Nc blots with
glutaraldehyde irnproved allergcn rcsolution and [gE
hirtdíng- Even with the low protein conrerrr of trrc
c{trsc$, huwsver. ammoniurn sulphate precípítation
did not improve the quali ly ol 'Lhc resultant reconsti-
tuted solutions.

One C. sempenirrens pollen component of MW *42
lcDa was prominent both on srained polyacrylamidc
gels and on the autoradiographs. This conpCIncnt
bound IgE antibodies in BL.3TI of the aropic sera

screened artd, both in term.q of frequcncy of rccog.
nition snd relstive quanriries of lgH bound, this com-
Foncnt nrust bc consiclered the majot C. wmpemirens
pollen allergen. Irr fact. a high proportion (47V0) of,
the sera from the allcrgic subjecrc reacred only wirh
thís allergen. Thc simplicity of thi.,i IgE antihucly rcc-
ognitíorr pattcrn contrasts wirh the recognition par.
tern,s fieen wíth grass pcrtlens such as fiacrylls glome.-
rsra [18], Lolium perenne [20J and Cynodon dacry*lon
[2U, but not with pollen from the dicot Parieturia
juduica [22] ur, in the ctse uf Scundinavian subjucts,
pollen fronr the birch tree Eetala pendu&l [23.]. The
recognition of only a single. allerge.n is an important
advantage with respÈct to the relative simplicity of pu-
rification and standardization of C. sempe,r+'ircns pol-
len extract ancl for subsequent immunotherapy of
allergic subjccts.

Thc nccd for a rsappraisul of thc currcrrtly avail-
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Eggrs Pollen AllflP,ent

abf e commcrcial RAST C. sempentírens pollen disc

was demonstrated by our firrdings with allergen discs

preparer! in thc laboratnry. Radioactive uptakes of

irrcl-anti.IgE with the latter discs were gerterally

irigtt.r than values obtained with the conìmercíally

aririlable discs, In fact, the mearr value Obtaíne.d with

rlre Pharmacia discs did not even fall in rvhat we took

as the positivc rallge, dcmorrstrating an unacceptsbly

bigh incidonce of false negatives.
The de.finitínn of C sempcwil'ens pullult allergen

provide,rl here reprc.sents the firsl' intponant step Ín

ihe produCtion of a xafe, effectivC and standurrJized

altergen cxtract suÍtable tor diagnnsis and therapy,
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