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fmrnunoscreening of a cDNA library frorn bovine
skin led to isolation of clones coding for an allergen
named BDAll.  Sequence analysis of the clones re-
vealed that they can encode a protein of 11.6 kDa
with a predicted pI of 5.19. Al lergenicity of BDAl1
was verified by the IgE reactivity in cattle-allergic
patients' sera with the recornbinant protein produced
in Escheríchia colí. A biochernically purified native
al lergen of 11 kDa from bovige dander was identi f ied

as BDAl1 by peptide sequencing. Hornology compar-
isons showed that BDAll had a 63.4% arnino a,: id
identity with hurnan psoriasin. Psoriasin is a calciurn-
binding protein expressed in keratinocytes, and it is
strongly up-regulated in psoriatic skin. BDAll also
had segments hornologous with calciurn-binding
proteins frorn three other species. J Inuest Dermatol
105:660-663,  1995
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r i rnarv str l lc t r r re of  an al lergen provicìcs a basis for
epi tope rr rapping and for  designir rg of  rnore speci f ìc
diagr-rostic rcagcnts and more cffective prcprarations for
inrrnunotherapy [11.  Pept ide preparar ions of  the house
dust  mi te a l lergcn Der p 1 contain ing T-ccl l  epi topes

i nc l t rce  r lon- rcspons ivcncs  to  in r rnunogen ic  cha l lengc  bo th  ín  v i t ro
anc ' l  in  n louse exper in rc r r ts  [2 ,3 ] .  S i rn i la r  resu l ts  have bccn ob ta ined
rv i th  pept ic lcs  f ronr  ca t  a l l c rscn  Fc l  d  1  [a j .  In  ac lc ] i t ion  ro  p rcd ic t ing
potc r ì t ia l  cp i tope s i tcs .  p r i r r r r t rv  s t ruc t r l re  can a lsc . r  be  r rscc l  to  gc t
in lo r rna t ion  on  the  sccc ' rnc ia rv  s t ruc tu re  and to  bu i ld  a  th ree-
c l in rcns iona l  mode l  o f  thc  a l l c rgen [51 .  Fur thcr r ] ro re ,  a  compar ison
wi th  homologous pro tc ins  n ray  lead to  perccpr ion  o f  the  b io log ic
ac t iv i t y  o f  the  a l le rgcn .

Cat t le  dander  conta ins  severa l  a l le rgens  as  shorvn  by  IgE imrnu-
nob lo t t ing  w i th  sc ra  f ronr  ca t t le -a l le rg ic  peop le  [6 ] .  The predonr i -
nant  bov ine  dandcr  a l le rgen is  BDA20,  wh ich  can be  c lass i f ied  as  a
mcmber of the l ipocal in l 'arrr i ly (Màntyjàrvi ef a/,  submitted). One of
the minor al lergens has becn identi f ìed as the ol igornycin sensit ivi-

ry-conferr ing protein of the rnitochondrial adenosine tr iphosphate
synthase complex  [7 ] .  fn  the  present  papcr ,  we descr ibe  the  pr imary
s t ruc ture  o f  another  rn inor  a l le rgen,  I IDA11.  The most  in te rcs t ing
observation was t lre ren-rarkable degree of homology between
BDA11 and human psor ias in ,  a  ca lc ium-b ind ing  kera t inocy te  p ro-
tein highly up-regulatcd in psoriat ic skin.

MATERIALS AND METHODS

Preparation of rnRNA and cDNA Cloning Total RNA was extracted
from bovine skin as described prcviously [7].  Iroly (A) RNA was purif ied
with ol igo dT-cel lulose (Promcga) and used for cDNA synthesis. cDNA
was cloned into the Uni ZAP XR vecror (Stratagene, ZAP-cDNA synthesis
kit).

Scrcen ing  o f  the  cDNA L ib rary  Thc  cDNA l ib ra ry  rvas  i r runur ro-
scrccnct ' l  trsing pooled scra of paticnts rvith catt lc al lergy. l)haqe pl:rcprcs
u'erc l i f tcd onto isopropl ' l thio-p-l)-ealactopyranosidc-treate-d nitrocel lu-
lose f i l ters. Fi l ters rvcrc rvashcd, blockcd by 0.1"1t cascin in Tris-btrf fcrcd
sa l inc  (20  mM Tr is -HCl ,  150 r r rM NaCl ,  pH 7 .5)  fo r  1h  anc l  f r r r rhcr
incubatcd  rv i th  d i lu ted  (1 :5 )  pa t ien t  sc runr  lo r  6  h .  12s l - labc lcd  anr i -h r r r r r rn
IgE (P l redcbas  l \as t ,  Pharnrac ia  l ) i : rgnos t ics )  was  used as  the  sccon. ì ; r ry
ar r t ibodv  s ' i th  an  ovcrn ig l r t  i r t cubat ion .  F i l te r  wash ings  and senrnr  . rnc l
con j t rg r te  t l i l u t ions  u 'c rc  rnadc  in  Tr is -b t r l l c rcd  sa l i r - re  w i th  0 .05 '2 ,  Tucen
20.  A f ic r  r r r r ton tc l iographv ,  pos i t i vc  I l : r t l r rcs  s 'c rc  p ickcd  anc l  pur i f ì td  u i th
rcpeî tcd  p l ragc  c l i lu t ions  ar r t l  in rn runob lo t t i r . rgs .

I )NA h lb r id iza t io r r  rvas  uscc l  to  cs t in ra tc  thc  nurnber  o f  c lones  cor r t r i r r i r rg
scqucnces  horno logons to  i so la ted  c lones .  Phagc p laques  were  l i f ted  on to
nitroccl lulose fì l ters and ht 'br idizcd according to a standard protocol [8]
using probcs preparcd from indivicl tral isolated clones arrd labcled rvith

[t tP1,lCTl, (Mult ipr inre DNA-labcl ing kit ,  Amersharn, Englancl).

Sequenc ing  o f  the  cDNA Clones  Inscr rs  conta in ing  I ì lucscr ip t  S I . . i - )
phagcrnicls u'cre exci.scd frorn thc bactcriophage Uni-ZAP Xl\ lanrbda rrnd
transforrrred to Eschtrîhía colí ,  XLI- l l lue cel ls (Straragene). DNA for
scquencing was purif iecl by Wizard Minipreps DNA Purif icat ion Sysrem
(Prornega). Nucleotide sequencing was done with the automatic l)NA
sequenator A.L.F., using an Ar"rto I \ead kit  (Pharmacia Biotech).

Expression Vector Construction and Recornbinant Protein Expres-
sion I l luescript plasrnid clone plì1 (from nucleotide 13 to the Kpn site in
the vector, Fig 1) r,r 'as f ìrst l inearized ar the 5' end of the cDNA rvith
EcoRI. The restr ict ion site was then f i l led in with four dNTPs, and phos-
phorylated NcoI l inker was l igated to this blunt end. The Ncol-Kpnl
fragment (a38 bp) was excised from the DNA and was l igated into
exprcssion vcctor pTrc99A (Pharrnacia, pTrc99A Expression Vector ki t) .

The recombinant plasmid pTrc99AB1-1 0 was transformed into E. rol i  host
strain JM105 and selected on plates containing 100 pr,g/ml ampici l l in. A
single transformant colony was passed in Luria medium containing 100

Srg/ml ampicillin. To produce the recombinant protein, 50 ml of pre-
warmed Luria medium was inoculated and grown at 37"C to Au,,, , ,  = 0.4.
Protein expression was induced by the addit ion of isopropylthio-B-D-
galactopyranoside to a fìnal concentration of 2.5 mM. After 3 h growth. cells
were harvested to 50 mM Tris-HCl buffer, pH 7.5, containing 2/Q 6!t tr:eCl,
and lysed by freezing and rapid thawing. After centr i fugation at 10,000 X 3
the supematant that contained the solubi l ized proteins was stored at -20'C.

Irnmunoblot Analysis The freeze-dried material from bovine dander
was purchased from Allergon AB (Angelholm, Sweden). The material was
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CI)NA OF A CO\v ALLERGEN RELATED TO PSORIASIN 66I

In-gel protease digcstion for amino acid sequcncing of peptides was done

wit l .r  minor modif icat ions as described by Rosenfeld et al [10]. The 11-kD

protein bands from six lanes of a gel were cut out, pooled, and washed threc

times with 5070 acetonitr i le-ammoniumbicarbonate buffer (100 mM, pH

8.9) at 3OoC for 20 min. Dried gel sl ices were swollen part ly with 10 pl of

200 mM ammoniumbicarbonate buffer contatnhg 0.02o/o Tween 20, pH

8.9, and 4 pg trypsin (Boehringer Mannheim) in 8 pl of 0.01% tr i f luoro-

acctic acid (TFA) was added. Amrnoniumbicarbonate buffer was added

slowly to cover the gel slices, and the incubation was carried out overnight.

The enzyme digestion was stopped with 1.5 pJ of 100'% TFA and the

peptides were extracted in a shaker twice with 60'% acetonitr i le-0.1% TFA

and once with the same solut ion containing 0.02% Tween 20. The digestion

solut ion and the extracts were pooled together and lyophil ized.

The peptides generated by trypsin treatment were seParated by high-

performance l iquid chromatography (Vydac C-l8 column) with a l inear

acetonitr i le gradient (0-60% acetonitr i le in 0.1"/,  tr i f luoroacetate in water)

and lyophil ized. Applied Biosystems 4774 Pulsed Liquid Phase protcin

sequencer was used to determine the amino acid sequences of f ive rvel l-

resolved peptides.

Hornology Cornparisons and Epitope Predictions GCG progranr

package was used for homology comparisons [11]. The analysis for possible

T-cel l  cpitope sequcnccs was pcrformed with the TSites Program [12] for a

Mac in tosh  computer .

RESULTS

Seqt rcnc ing  and Express ion  o f  cDNA A cDNA l ib ra ry  f ron- r

bov inc  sk in  rvas  screened * ' i th  IgE imrnunob lo t t ing  by  us i r ì f l  a  poo l

o f  sc ra  f rom ca t t le -a l le rg ic  pa t ien ts .  Sevcra l  pos i t i ve  c loncs  rvere

iso la ted  and the  inser ts  wcre  sequet lced .  Three o f  the  c lo l res

conta ined inser ts  o f  var ious  le  ng ths  w i th  the  sa tnc  scq t tcnce.  The

Eco l { I -KpnI  inser t  o f  427 bp  was exc ised f rom the  c lone pB1 and

uscd as  a  p robe to  sc ree l t  the  or ig ina l  cDNA l ib ra ry .  Thc  prcva lence

of  p laques  reac t ing  w i th  th is  p robe was 0 .24 'k t .  Scqucnc ing  resu l ts

o f  rhe  th rce  c lones  are  contp i l cc l  in  F ig  1 .  The lo r tgcs t  oper r - reac l ing

f i - r rnc  has  a  rnc th ion i l rc  co . lo t r  a t  nuc lco t ic le  37 .  Thc  pro te i l r  f ro tn

th is  rnc th ion ine  to  thc  s topr  coc . lon  a t  I ruc leo t idc  3 -10  l ras  the  s izc  o f

1 0 1  a n r i n o  a c i d s ,  a  m o l c c u l a r  r v e i g h t  o f  1 1 . 5 5  k f ' ) a ,  a n c l  a  p r c d i c t e d

i s o c l e c t r i c  p o i r t t  o f  5 . 1 9 .

To ver i f y  a l le rgen ic i ty  o f  the  pro te in ,  inser t  o f  the  cL)NA c lone

plì1 was reclor.red irr frarr-re i l r to the Trc exprcssion vector. As

slrown in Fig 2, úte rcconlbinalÌ t  protein expresscd in E. col i  bound

IgE antibodies froin the scrum of a patient with catt le al lergy. Next,

the recombinant protein*.expressed in phage plaques was used to

adsorb IgE antibodies frorn a patient 's seruÍt.  
'When 

the adsorbed

and e lu ted  an t ibod ies  were  used to  s ta in  a l le rgens  in  bov ine  dermal

extract by imrnunoblott ing, a posit ive signal was seen corresporrd-

ing  to  an  1 l -kDa pro te in  (F ig  3 ) .  Th is  a l le rgcn  was tcn ta t i ve ly

named BDA11.  When the  reac t iv i t y  o f  sera  f rom a  group o f

patients with veri f ied tatt le-associated asthma was tested against the

recornb inant  I IDA11 pro te in  by  IgE immunob lo t t ing ,  seven o f  16

were posit ive. In comparison, sera of nine syrnptomless dairy

farmers were negative.

Microsequencing of tryptic peptides of BDA11 purif ied from

bovine dander by gel f i l t rat ion and sodium dodecylsulfate-polyac-

rylamide gel electrophoresis was used to l ink native BDA11 to thc

cDNA clones. Repeated sequencing of several peptides scparated

by high-performance l iquid chromatography resulted in amino acid

sequences that were identical with one exception (at nucleotide

149)  to  those encoded by  the  cDNA (under l ined  in  F ig  1 ) .

Hornology Cornparisons A search in the gene l ibraries with

BDA11 protein and cDNA sequences revealed a 63.4o/o identiry of

amino acids between Bl)A11 and human psoriasin (Fig a). In the

C-terminal half  there is a segment where 18 of 19 amino acids are

identical.  Psoriasin is one of the calciurn-binding proteins' and the

calcium-binding motif  containing the so-cal led EF hand is located

in psoriasin in the same segment as the highest homology with

BDAl1 .  Another  search  was made w i th  scquent ia l  segments  o f  33

arnino acids of BDA1l..  
'Whereas 

the rniddle and C-terminal seg-

ment only brought up psoriasin, the N-terminal segment showed a

remarkable similariry to a group of other calcium-binding proteins

in addit ion to psoriasin. The homology comparison between the
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r rc  1 .  Nuc leo t ide  and amino ac id  sequences  o f  the  BDAl1

rgen.  The scqucncc  o t l l l )A11 (GSDB access io t r  t r t t tnber  L3983.1)  rvas

pi lcd frcrrn the scqucncing rcsults of thre e cloncs. Undt:r l ined arnino acid

rnccs  were  ver i f i cd  bv  tn ic ro  sequcnc i r rg  o f  the  r ta t i ve  BDA11 [10 ] .
.c \ \ 'as onc cl i f fe rcncc ( ' t)  bctwccn the dcduced alrd obscrved amino acid

r l ì ce .

t t ' .1  i r r  t l i c thy l  c ther  (1 :10  w/v )  a t . loC fo r  2 '1  h  and thcn  ex t rac ted  fo r
r i ì i  i o o n - r  t c n r p e r r t l r r c  i n  C o c a ' s  s o l u t i o n ,  p l l  7 . 2  ( 1 : 1 0  w / v ;  l ) . 5 ' X ,

rrrr clr lor iclc, 0.275"1, sorl iunr hydrogclt ci ìrbol lr ì te ,  ().- l 'Zr phenol).  After
r i f i rga t ion ,  t l r c  super r ra t i ìn ts  wcre  d ia l l ' zcd  (n to lcc i t la r  we igh t  cu to f f
t )  aga ins t  c l i s t i l l cd  watc r ,  l yoph i l i zcd ,  and s to red  a t  -20 'C.  In rn tu t ro -
ings of the bovirre dander cxtract atrcl recotrtbi lralì t  Protei l ts ! \ 'crc
rd out as dcscribcd previously [6].  Brielìy, proteins were f irst separatcd
,dirrrrr clodecylsul latc-polyacrylanricìe gel electrolrhoresis (12.5'Yo gcl)

1 the discontinuous bulfer system and transferred to a nitroccl lulose
tbr:rr:c. Thc membrane was thcn blocked in phosphate-buffered sal ir-rc,
1 . .1  on ta in i t rg  0 .1 '% case in ,0 .05 '2 ,  Twcen 20 ,  and 0 .05  w, /v  NaN.  fo r
,t  - \7'C and cut into str ips. The str ips rvere incubatcd overnight at roon-r
)craturc with scrum from a catt le-astl ìr Ì lat ic pcrson (di luted 1:5). The
i werc then washed in Tween-PBS four t irncs for 5 nrin and incubatcd
nighr with ' t t I- labeled anri-human IgE (Phadebas RAST) or with
it  anti-mouse Ig fol lowed by tt t l - l"b. lcd donkey anti-rabbit Ig anti-
, Ì ì .  Alter washirrg, the reactive bands were visual izcd with autoradiog-
V .

uitv Purif icat ion of the IgE Scrunr was adsorbcd to the recornbi-

| r , ' l i ' i n  as  descr ibed by  Donovan and Ba ldo  [9 ] .  Phage p laques  wcre
't l ; ' t  e high density on a plate of 100-mm diameter. Synthesis of the
'n protein was induced by an isopropylthio-B-D-galactopyranosidc-
cd Ir i trocel lulose f i l ter. The f i l ter was l i f ted and washed brief ly with
-buffe'red sal ine with 0.05% of Tween 20. Proteins were f ixed onto the

by 0..5%, glutaraldehyde in phosphate-buffered sal ine and blotted with
'rtm 

of a catt le-al lergic patient, di luted 1:4 in Tris-buffered sal ine with
'  case' in. Antibodies were eluted with 0.1 M glycine-HCl, pH 3.0,
ral izcd by 1 M Tris, pH 9.5, corrcentrated by ultraf i l trat ion (Centr icon
rì l Ì( ' ()n, rtrolecular weight cutoff3000), and used for immunoblott ing.

t, t l r i l  t ic Digestion and Arnino Acid Sequence Analysis Lyoph-
J tìovirìc dander c\rract was dissolved into phosphate-buffered sal ine.

extract was fract ionated by gel f i l t rat ion through an XK 16/70,
'rdcx 

75 colunrn using the Hiload Pump P-50 (Pharmacia Biotech).
t- lut ion was monitored with lJvicord II I  (LKl]),  and 40 2-ml fract ions

" col lected. The protein contents of fract ions were examined with
um dodecylsulfate-polyacrylamide gel electrophoresis.
trc l1-kl) protein was found in gel-f i l t rat ion fract ions corresponding to
rrrc'crt lar rvcight of about 22 kD (Rautiainen ef a/,  submitted). One of
c tract iorrs was concentrated by ultraf i l trat ion (Centr icon 3, An-ricon).
t t |nr t i , ,clccylsulfatc-polyacrylamide gel electrophoresis of the sanrple
carriccl ()Lrt in a 15"/o acrylarnide gel using the discontinuous buflcr

:rn'  The gels were stained with Coomassie bri l l iant blue and destaincd
t 30'2, nrcthanol.

- . -
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Figure 3. Afi ini ty-puri f ied anti-BDA11 IgE antibodies rr ,rct
aga ins t  bov ine  ep idcrmal  a l le rgen ex t rac t  ( I IEA) .  un t rea ted  s r i ' rn
(rí .qht lane) or al l ìr i ty-ptrr i f icd anti-BDA11 IgE a't ibodics ( leJt lane) fro'r a
ca t t l c -a l le rg ic  pa t ic r r t  u 'e re  usec l  in  i r r r rn t r r rob lo t t i r rg  aga ins t  bov ine  cp idcr -
n ra l  a l l c rgen cx t rac t  (UEA) .
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Figurc 2.  I l t r ' .an IgE ant ibody reacts against  recornbinant  BDA11
protein. Scrltrtr f iorn a cattlc-allcrgic patie-nt rvas used in irnmuloblotti lg
against bovine cpiderrnal allcrgen extract (BEA), rBDAl I from Trc vccror
(Trc-Il), arrcl Trc vcctor witlror.rt the allergen insert (Trc).

N-tcrrn inal  th i rd of  tsDA11, psor iasin,  and four other calc iurn-
binding proteins is shown in Fig 5. Three blocks of homologous
amino acid sequences confirmed the close relationship between
BDA11 and proteins from four different species.

Secondary Structure and Possib le Epi topes of  BDAl1 pep_
tide sequcnces suggested as possible T-cell epitopes by the Tsites
program's two algorithms are marked in Fig 4. Both algorithms
proposed six partially overlapping segmenrs as T-céll epitope sites.
Two of the sites are located at the c-terminal, highly conserved
t h i r d  o f  B D A 1 1 .

DISCUSSION

We describe in this paper cDNA and amino acid sequences of a
r ìew nlammal ian dander a l lergen,  BDA11. BDAl 1 can be c lassi f ied
as a minor allergen by the IgE antibody prevalence among cattle-
allergic patients, but the high number of phage plaques encoding
BDAl1 detected irr the cDNA library by the DNA hybridization
screening suggests that it is present in significant amounts in bovine
skin.

The most interesting observation in the present study was the
remarkable degree of hornology between BDA1 1 and human
psoriasin. The latter is a protein found in human keratinocytes [13]
and related to a subgroup of calcium-binding proteins [14]. It can
be found in 'ormal human skin and in some other tissues but it is
highly up-regulated in psoriatic skin. The function of psoriasin is
unknown but its up-regulation is apparently associated with inflam-
mation and abnormal proliferation of keratinocytes in the psoriatic
lesion [14] .  I t  is  tempt ing to spcculate that  BDA11 is in fact  the
bovine equivalent of psoriasin. The amino acid sequence homology

of  BDA11 is  mi r rked ly  h igher  to  psor ias in  rhan to  any  o ther  p ro tc in
identi f ied so far. The highly homologous region co'taining the

- calcium-binding rnoti f  is identical in both proteins, compatible u i th
the sa.1ne conserved function in keratinocytes. The presencr. of
homologous blocks of amino acids in the N-terminal third of
BDAl1 and calcium-binding proteins from four other species
further indicates an evolut ionary and functional relat ionship. Al-
though the function of BDAl1 and human proriasin in keratino-
cytes may be identical their expression in normal skin is diFercnt.
Psoriasin can be found in high amounts only in psoriat ic lesions
*ft"."",  BDA11 seems to be abundant in normal bovine skin. I t  is
too early to speculate to what dcgree the normal bovine skin arrd a
psoriat ic lcsion are comparable.

Biologic functions of mammalian al lergens are largely unknown.'We 
have earl ier identi f ied one of the minor al lergens in bovine

I MSNTOAERSIIGMIDMFHKYTRRDDKIDKPS""'**"""""FLSACDKK 5O
l l . . |  1 . . l . : : l : : l l l l .  . l l . l : l . . l l  : l l : l l l l l l : l l : l :

1 MSSSQLEQAITDLINLFHKYSGSDDTIEKEDLLRLMKDNFPNFLGACEKR 5O

51 GTNYLADVFEKKDKNEDKKIDFSEFLSLLGDIATDYHKQSHG*'CSCCiO TOT
|  : l l . : : l l l . l l l . l : l | | l l l i l i l l : l | i l 1 r . : I l l .  | | . I

5 ] ,  GRDYLSNIFEKQDKNKDRK IDFSEFLSTLAD IATDYHNH SHGAQLCSGGNQ 1 O 1

Figure 4. Flornologous segrnents of arnino acid sequences are
found in hurnan psoriasin (upper líne) and BDAll (loier líne), and
pred ic ted  T-ce l l  ep i topes  are  loca l i zed  in  BDA1l .  T -ce l l  ep i rope
predict ions were done by using two diferent algori thms [12]. 

*eUpHt .rnd
(* ) Rothbard/T aylor algorithms.
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Figure 5. Flornologous regions are identi f ied in BDAl1 and four

caicium binding proteins. Al igning and consensus sequcnce search [11]

of BI)A11 anl ino acids 1 to 33, human psoriasin (psor-humatr),  cl l l  protein

of Afr ican clawed frog (cl1l_xenla), cl l l  protein of chicken (cl1l_chick), cl l l

p ro tc i r r  o f  mouse (c l1 l - rnousc) ,  a r td  s l0b  pro te in  o f  cow (s10b bov in ) -

f lor:,ologous segments are errclosed in boxes.

dander as ol igomycin sensit ivi ty conferr ing protein of the nri to-

chondrial adcnosine tr iphosphate synthase complex [7].  The pre-

dominant al lergen in bovine dander is a member of the l ipocal in

far-rr i ly [Mrintfr irvi  et al,  sublnit tcd], tvl-r ich are protei l)s carrying

l ipophil ic rr.rolecules. Lipocal irx also include urir lary al lcrgcns ol:

roc lL i r ts  [15 ,161.  The prcsent  s tudy  adds  a  kera t inocy te  p ro tc i t ì  on

thc  l i s t  o [u l l c rgcns .  I t  i s  apparent  tha t  there  is  no  b io log ic  f t lnc t ion

cor - r ì l t ìo l l  t t t  a l l c rgcn ic  n lanr tna ì ian  pro tc ins .  In  co l r t ras t ,  I la r l v  o f :

t l re  a l l c rger rs  f ro tn  n r i t cs  a t Ìd  bees  have bccn ident i f i cd  as  pro te  in -

ascs .  T l ìe  n . ra io r  a l le rgcns  o f  t l r ree  spcc ies  o f  mi tes ,  Der  p  1 ,  I )c r  f  1 ,

and Eur  rn  1  have a l l  shown cys tc ine  Pro tease ac t iv i t y  [17-19 ] .

Ser i r re -pro tease ac t iv i t y  was  assoc ia tcd  rv i th  Der  p  3  a r ld  apr l ' l ase

ac t iv i t y  w i th  Der  p  4  I20 ,211.
T ' l , r  honro logy  be tween I IDA11 and huntan  psor ias in  r i ì i scs  t l ìe

que ' r : ( )n  o f -  i tn tnu t rogen ic /a l l c rger l i c  Propcr t ies  o f  I IDAl  1 '  Map-

p i n u  o i  b o t h  l ì - c c l l  ( l g E - r e a c t i v c )  a n d  T - c c l l  c p i t o p c s  o f  l l l ) A l 1

r . r ' i th  thc  f i c lp  o f  a r r t ibod ics  and T-cc l l  c lones  f rom a l l c rg ic  pcrso t rs

is  e  ssc t r t ia l  fo r  i rsse  ss i t rg  thc  s ign i f ì ca t rcc  o f  the  honro logy  bc twcc l l

I l l )A11 and psor ias in .  Two o f  the  prec l i c ted  T-ce l l  cp i to l . rcs  i I r

I l l )A11 are  w i th in  the  conserved ca lc ium-b ind ing  nro t i f : .  I t  rvou ld

be log ica l  tha t  the  rcac t ivc  cp i topes  rvere  found in  the  non-ho-

nro loqous  rcg io l - l  bu t  au toreac t iv i t y  has  been suggestcd  as  a  pc ' rss ib le

mc( : '  , Ì ì i s rn  in  the  pa thogenes is  o f  a l le rg ic  reac t ions  [22 ] .  I f  au to-

rcac t rv i tv  cx is ted  i t  wou ld  be  expcc ted  to  have a  ro le  i I r  ca t t l c -

assoc ia ted  a l l c rg ic  dermat i t i s ,  wh ich  is  a lso  a  we l l  k t lo rvu  work-

rclated disorder in dairy farmers [23].
Expression of a conserved al lergenic protein in bovine skin also

raiscs the question of al lergenic propert ies of relatcd proteins in

dander  o f  o ther  mammal ian  spec ies .  An exarnp le  o f  a  s imi la r

situatior-r is offered by profi l ins. They are a group of conservcd

ac t i r r -b ind ing  pro te ins  p resent  in  eukaryo t ic  ce l l s  and possess ing

cross- ì ' r r i ì c t i ve  a l le rgen ic  p roper t ies  [22 ] .  Au toreac t ive  T-ce l l  c lo t res

in in, l i r  ic luals sensit ized to BDA1 1 or a cross-reactive protein Fronl

othcr spe cies could respond against psoriasin when i t  is up-
rcgulated in the skin by injury or infect ion, both predisposing
factors of psoriasis. Those genetical ly predisposed to produce T-cel l
responscs  w i th  h igh  leve ls  o f  psor ias is -assoc ia ted  cy tok ines  in te r -
le  uk ins  2 ,  - t ,  and 6  and in te r fe ron  ?  [24 ]  wou ld  have a  long- las t ing
inf lartrrnation lcading to a psoriat ic lesion, the others only a
short- l ivcd reaction. 

'W" 

"r" 
currently exploring the possibi l i ry that

the  t l r i r io r  c lander  a l le rgens  o f  o ther  mammals  migh t  inc lude
I IDA t  1 - rc la tcd  prore ins .
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