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ABSTRACT  Psoropies ovis, (Hering), the sheep scab niite, is the causative agent of an allergic
dermutitis of sheep und cattle. Recent studies of the host immune response to this ectoparasite have
provided information that suggests control may be achieved by immune intervention. A significant
etfector in protection of the host from clinical lesions is host behavioral grooming. Host grooming
is believed to be intensified by a pruritic immediate hypersensitivity response to mite allergens.
Knowledge of potential P. ovis allergens is limited. This article reports on the identification and

s

SDS-PAGE continuous elution purification of a 16-kDa polypeptide that elicits immediate type
hypersensitivity in calves and hus sequence homology with known group 11 mite allergens, Lep d 9
of Lepidoglyphus destructor (Schrank), and Der f11 of Dermatophagoides farinae (Hughes). This P,
ovis ullergen appears to be a good vaccine candidate for further study und cloning,
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Psoroptes ovis (HERING) (Acarina: Psoroptidae), the
globally distributed sheep scab mite, is an economi-
cally important parasite of domestic cattle and sheep,
and a serious threat to wild populations of bighorn
sheep (Boyce and Brown 1991). Mite infestation of
susceptible cattle can result in the development of
scabies lesions. The lesion is consistent with allergic
dermatitis (Stromberg and Fisher 1986) characterized
histologically by superficial perivascular derinatitis,
marked edema in the superficial dermis, numerous
eosinophils, and mast cells (Stromberg and Guillot
1989). The dermatitis can become extensive and lead
to the death of cattle in poor condition and under
extremes of environmental stress. It has been sug-
gested that death may occur as a result of the high
demand and consumption of neutrophils at the lesion
site, leaving other tissues, such as the lungs, suscep-
tible to secondary bactevial infection (Stromberg and
Guillot 1987).

Stanchioned cattle repeatedly infested with P, oris
appeur to develop some level of resistance, defined by
aslower rute of lesion development and mite popu-
lation growth (Stromberg und Fisher 1986). Guillot
and Stromberg (1987) suggested that the slow pro-
gression of lesion development and mite population
expansion on stanchioned, resistant cattle could be

This article represents the results of research only. Mention of a
proprictary product does not constitute an endorsement or a recom-
mendution by USDA for its use.

In conducting the rescarch deseribed in this report. the investig-
tors adhered to the “Guide for the Care und Use of Laboratory
Aninals.” as promulgated by the Institutionad Animal Use and Care
Committee (IAUCC) of the Knipling-Bushland U. S. Livestock Tusects
Research Laboratory. Kerrville, TN,

attributed to alowered ovipositional rate of the ferale
mites by some unexpluined mechanism. Losson et al,
(1988) reexposed unstanchioned cattle to P. ovis and
the cattle exhibited signs of immediate hypersensitiv-
ity including pruritus, seratching, and exuglation. Sca-
bies lesions developed on these cattle, but healed
rapidly, and none of the cows developed clinical sca-
bies. These studies suggest that the host immunolog-
ical response to P. ovis may be protective und that
vaccination may be used to control clinical scabies.

The potentiul for vaccination to prevent scabies
lesions and limit mite transmission and population
growth was further supported by results obtained in a
recent vaccine/ challenge study with unstanchioned
calves (Pruett et al. 1998). Several candidate fmmn-
nogens were identified in a partially purified fraction
of P. ovis proteins. This study represents the purifica-
tion and subsequent evaluation of the host response to
one of those proteins.

Materials and Methods

Preparation of Antigens. P. ovis mites were reared
on stanchioned calves and collected for protein ex-
traction as described in Pruett et al. (1998). P. ovis
soluble antigens (POI) were prepared by grinding
age-mixed mites in a TenBroeck tissue grinder in 0.0}
M Tris-HCI, pH 7.5 containing 1 mM PMSF. The
solution of ground mites was centrifuged for 20 min ot
4°C at 2,530 X g The supernatant fluid was decanted
and filtered at 5 uM (Gelman, Acrodise. Ann Arbor,
MI). The protein concentration of the supernatant
Huid was determined by wimodified Lowry (Bradshaw
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565). The soluble anticen prepuration was stored at

DEAL Anion Exchange Chromatography. The ¥1
protein fraction was prepared by ionexchange chro-
nmt()f@.xp - POIproteins were applied 1o u columm of
DEALE Sephucel :annu(u.; Uppsala, Swaden) and
sluted with O.0L M Tris-HCL pH T30 over a linear
gracient of NaClranging from 0.0 o 1.0 M.

SDS-PAGE and Western Blotting, POT and {yuc-
tonuted POT proteins were resolv 1 <n polyecryl

f‘ﬁ(z

amide gradient gels o and stained with Coo

bhlu for wnalysis as previously (1&—%;@1‘!1»*(1
(Pruett et ol 1998). Bricily. proteins were resohve
using w modified method of Laemmit (1970) with

massie

I‘(”IdOH’_, (2-mercaptoethunol. 2ME) sodimn dodecyl
sulfite (SDS) discontinnons polvacrvlamide gel elec-
trophoresis ME-SDS-PACE EY with an LRB 2030
Midget (LKB Produktor AB, Bromnu, Sweden) elec
trophoresis init. Resolved proteing were transferred
to nitrocellulose paper for frmnmmoblotting as de-
scribed in Pruett and Thomas (1936). Blots were chul-
tenged with specific mnn.u‘. serum and ¢ (\(I()I)( s
deseribed in Pructt et al. (1999). Positive serum sani-
ples were obtuined ﬁ()m an unstanchioned infested
calf (w Osera, #2111}, a POT vaceinated calf 1 e
POL with complete Freund's adjuvant {CFA) pri-
nary + 2 boosters (3-wk intervad) and 1 booster with
incomplete CFA (ICFA), week 10 serum, =212 Ioand
an Flvaceinated calf {125 pg Flwith CFA = 1 booster
ek 3 with CPAL week 6 sertm, #274) ) Negutive
control serum was made us w pool of 30 sero-nevative

atw

calves.

Molecular Sieve Chromatography.
were fractionuted by molecular sive usi
S-300 (Pharmacia Bictech, P
olution moleculur sieve

PO proteins
ng aSephaeryl
Piscataway, I\‘rl)
column. The column was cul-
ibrated nsing as molecular weight standards, ovalbu-
niin (»45 kDa) bovine sermm albumin (68 KDa) . besine
IgC (130 kDay and blue dextran (1.3 x 109 kD). Ten
milliliter fractions were collected and pooled for S135-
PAGE analysis.

Beversed-Phase High-Performance Liquid Chro-
matography (UPLC). POIructions were further fruce-
tionated using reverse-phuse HPLC with o \Waters
,LtBundupu]' CiS column (3.9 by 300 mm) (Waters,

Milford, MAY. Swple clution was \mmtmu at 280
i with o Waters Lambdi-Max model 481 1.0 Spec-
trophotoineter (Waters). Proteins were c]n[cd at a
ﬂo\\' rate of il min over wd-min linear eradient of
100% buffer A {0.1% triffnoroucetic acid in FLO) to
100% buller B (0.085% triflioroucctio acid containing
0% acetonitrile in 1,0

Continuous Elution $SDS-PAGH
The 16-kDu protein was purifi

high res-

I‘kc[roplmn\
ed from the mofecul
CEIV asing contivuous clution SDS-
PAGE with the B m-R'xd Ol prep cell wecording to the
manufacturers instructions {Bio-Rad, Hereyle s, CAY,
FIV proteins were lvophilized and reconstituted wx«}»
SDS-PAGE sample buiffer contuining SDS and
2-ME (Proett wnd Thomas 1996) . A 37-mmeiameter
colimn was nsed for polypeptide sepuration swith a 6
crohigh 16% polyaerylamide gel (30.0:0.8.

sieve fraction [V

acrvlamide:
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bis-nervlonide). The s UI:])]( was louded onto the
stacking gel (10%) wnd the run conducted at 10
mAmps <:<mst:mt current. Continuous elution fruc-
tions !‘2‘3 ml 128 total ) were collected and subjected
to gradiont SD\ PAGE wmalvsiy for wunw,
Amino Terminal Se qncncmg Purified 16-kDa pro-
lu[' was submitied to the U‘(')f(’('illl()i()&ly Distrumen-
tion Facility. Peptide and Protein Te

,,,,,,,, AR 1
partinent of Entomiolo

chnologies, De-
AXM University,

(f-’;” o Staton, Ta for ;mmm terminal seqie ncing.

The 16-kDu protein was sul biected to Edimun (hcmb—
try by the method indicated {method 3.4) on the
Sequence Sumple [nformation Sheet for the Howlett-
Packard (Palo Alto, C. \* (‘"(7()5 A Pmtcin ‘?c(l'x(ﬂ'win(f
Systvm i‘u" 30 eveles.

the 16-kDa pr /3t» in (:m ‘2437) wus 'ummﬂul

toae mnpuh rassisted similarity search using BLASTP
(Adischnl et ol
amino ucid query sequence uguinst a protein databuse,

fTmmunization of Cattle with the 16-kDa Protein.

-
f
Hereford sieers (12 at 130200 ko) were used in the

men (,

1990) an algorithm that compares w

Lo-kDa immunization cxperiment. These calves were
purchused from alocal anction bam (Gillespic Live-
stock, Fredericksbure, TN, Upon arrival ot the
Knipling-Bushlaind U.S. Livestock Insects Research
Ln}y(n‘;tu)r;‘ (KBUSLIRL) the calves were in-pro-
cessed s deseribed previowslv (Pruett et al. 1998).
Briellv they were dewormed. viccinated, and Ispraved
with 0.3% residinal ectoparasites.
The calves were ussigned randomly to 4 experimental
aroups. Group T was vaceinated with a 23 pg/ dose;
group 2. L0 ped dose: aroup 3,4 5 o/ dose; und group
4 the sham vaceinated controls, received adjuvant
only.

The 16-kDu protein, isolated with the Bio-Rad 491
prep cell was stored in buffor containing 0,025 M Tris.
U192 M glyeine, pH 83, and 01% SDS. The protein
concentration was determined nsing o nicro-BCA kit
according to manufacturer instructions (Pierce, Rock
ford 1LY, The veterinary ace eptable wdivant used in
this experimoent was w misture of “ulbyvdrogel wnd am-
phigen ‘A). The 16-kDu protein was adsorbed to
alivdrogel (B MU Serceunt Pulp und Chemic
Clifton, NI 12% by \\'cight} as deseribed pre
{Pruett and Stromberg 1993), Brielly,
tein was wdsorbed overnicht at £°C
[Jfl()\])h'lt(’ uifer, pH 6.3, The following worning
pz.;"r'l (MRKS Muwrketing Services, Flkhorn, N
By ovolume) base (amphigen 1 volume: 3 volumes
drakeol 3. Penreco, Dickenson, TR was added to the
achiorbed 15-kDu protein wid emulsified. Injections
were administered subeatancously in a 2.0 ml volume.
st d of the
oxperiment and w booster injection wis given on day

21 ot the cxperfment. All culves, vaceinated and sham

coumaphos to kil

Adously

the 16-kDa pro-
in 0.0 Msodium
am-

ht
™
1

)

The primary injection was given on the

vaccinated controls, were skin tested on day 14 after
the booster injection.

Intradermal Skin Testing. Calves were injected in-
tradermally with 0.0 ml contuining 1 pg of 16-kDa
m‘o’m'n in 0.010 M phosphate buffered saline (PBS, pH

- 0.85% NaCly, Control injection sites included a

)

3
i
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2ME-SDS-PAGE (3-22%) analysis of POI proteins to summarize the purification of the 16-kDa protein. Panel a.

Coomussie stained proteins, lanes: molecnlar weight standards (STD), POL Flunion-exchange fraction, FIV molecular sieve
fraction, 13-kDa protein from Bio-Rac 191 Prep Cell fructionation of FIV, 16-kDa protein from Bio-Rad 491 Prep Ceil
fractionation of FIV, molecular weight stundards (STD). Panel b, immunoblot of gel in panel a, with serum from un FI
(anion-exchange fraction) vaccinated calf #274. Panel c. immunoblot of gelin panel a, with serum from an unstanchioned
control infested calf #211 (week 6 sevunt). Panel d, immunoblot of gel in panel o, with seram from a negative pool.

PBS control and a separate PBS containing 0.1% SDS
injection site. The diameter of the skin reaction was
measured at 0.5, 1.0, 4, 2:4, and 48 h. The area of the skin
reaction wus determined by A = 7(r%) and reported
in square millimcters

Results

Soluble protein extracts (n = 22) of homogenized
mites (=3 g) vielded 7.0 = 1.3% protein by weight.
SDS-PAGE  (3-22%) gradient resolution of the
polypeptides of the mite soluble protein extract (POI)
vielded numerous, poorly resolved bands (Fig. la).
These results suggest a low yield of any particular
protein without further protein purification. PO was
fractionated on u DEAL anion-exchunge colummn using

a linear NaCl gradient from 0.0 to 1.0 M. The frac-
tionated proteins were divided into 6 fractions (FI-
FVI). FI proteins were vepresentative of the full
through fraction (Fig. 1a). Several FI antigens were
identified by immunoblotting with immune serum
from an Flvaccinated calf (#274, Fig. 1b) and with
Imume serim from an unstanchioned, Poovis infested
calf (#211. Fig. 1), Immunodominunt antigens were
noted at =43, 30, and <20 kDa. SDS-PAGFE and
Ultroscan  (LKB-Produkter,  Laser  Densitometer.,
Bromma. Sweden) analysis of the Fl fraction reveuled
that the fraction contuined ut least 18 polypeptide
bands that ranged in molecular weight from 208 to 11
kDu with isoelectric point (pl) values that ranged
from 3.38 to 9.0 Seven of the polypeptides hiad pl

values above 7.0 (data not shown).
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Fig 20 2ME-SDS-PAGE (32227 ) resolution of proteins in 11P1, penks of FTV, a0 S-300 molecubr siove uction of 1
Paned o, Coummssic stained proteins. lunes FIV molecnlar sieve fraction, HPLO peaks in order of elution, P10 PH. PHIL P I
PV omoleontar weicht stndards (ST, Panel b invsuneblot gelin panel cowith sernn from w POT vaceinated calt, =212,

Having determined that principal anticens were
4O KD, POTw: l\l]LLLtH)thtx({ by 5-300 colimnn ¢hiro-

nmto;‘z.xp]x} forthe DUIPOse of concentrating and se -

arating, by molecubar sizve. the proteins ol interest from
oris proteins in POL PO was fruc-
=IVT) asing S-300 molec-
aphy. These fractions were fur-
ther analyzed by SDS-PACE
Fraction IV (FTV) was fonund to contuin polvpeptides
C <0 KD (T 1),

of

e sern from a calf vaccinatedd

the nn Y uther P,
tionated into B fractions (1]

vl sieve chromatog

and immunoblotting,

Dimimoblot resadts, with im-
with T =27 ¢ Fie,
ih) and invanne serum from an vnstinchioned in-
cstedd cadf (=210 Fies te). demonstrated antibody
inding to a polvpeptide in the 16-KDu range.

Ultroscun wnulysis of SDS-PAGE separated FIV pro-
teins vevealed 9 principal peaks (data not shown).
o

i

fe
!

iese: proteins runged in moleenlo weicht fron 53 to

[
1
i

1
{
BN
i

WD (Fig ol The 16- to 17-kDa band represented
of the total protein, FIV proicins were further
actionated with wnalvticad HPLC (O1$Y, F

i

teins were separated nto 3 principal peaks (PE-PV
FPLC (Fie 2a0.

hnmun')!ﬂot1<-\1'H\‘ with inrnune sermn froma PO
vaceinated call (=212 snogest thal the 16-kDa pro-
teinowas predominantiy i peak L PV, Fio,

2B bt
H | . I .

could not be obtuined i pure form

of =13 kD co-elited (Fio 2,

ol the 16k protein was

as w pehpeptide

ACCO-

‘p‘n'*ti\'c SPS-PAGE continnous clution

woresis of TIV Unolecolar siove Droteins,

with a Bio-Rad 491 Prep Ceil apparatns (Fie 30 Tubes

(55-35) contuining pure 16-
bv SPIS-PAG
i

Trther
>

kDuprotein cdetermine!
) were pooled and stored ab —20°C for

anadvsis,

Pure 16-kDu plr>l~':\ WS Seuen for 30 cucles
H o1 M . o
with the Fewlett -Pack: mfh H095A Protenn Sequenc-
e Svstem nsing Edman chemistov, The wimino acidd
i

sequence of the dirst 30 anino weids of the 16-kDw

protein was reported s O
VESLEVEGCSGDYCOVI?Y

amino aeid with isoleucine as o questionable call at

>VRVKFODCGKRGE
1K, Glyveine was eadled s

anino ucid position 28 The Tast 3 eveles were nceom-

) asand backeronnd: thus, cone
t

"L” WS {‘f"}ll(‘(‘(]

panicd by considerable |
Hdence in their ¢

A Z6-winino acid sequence sedment of the 16-kDu
protein fan2-27) svas submitted to
using BLASTP. The |
compared with 260,575 different sequences deposited
in CenBank, CDS transhuions. PDB. SwissProt, Sprp-
date, wnd PIR. Significant sequence honoloos L;I' =

2.2 20T was observed with the principal al

o \Hlll];l]‘] \ \'('LLI(‘}I

KD amino acid seguence was

len
ep d Lol the storage mite I«pu/m'w/).:w destre /ur
) len

Sc hrank

and the Der [ honse-dust mite allergen
from I)r“‘//ff[//?;)/ulw‘mm‘\ /}/1‘1'111(’ iThizhes), H‘_L ).

Alignent with Lep d 1 el 000438 (NS35750 1 vielded
S ( [
GL% identitios und 76 positives when considering

|
Alignment with Der

fidentitios and 639 pos-

xmn?;»z' amino acid ﬁ:lbshmtium
S (o ABIS01 viclded 367
itives (17 = 039
Itradernal skin tost vesnlts of calves vaccinated
with ditfe
in i 5

crentdosages of 16-kDprotein wre presented
e anti-16-KDa protein an-
tibodv was demonstrated by intradernd injection of
puritiod 16-8Da protein, The 16-kD

Bied with AVA Clicited m'n,“t]i;m'—i\pv Fivoe
ardless of

CMissue-fived spee

o proteny tormu-

\'(”1,\1"

Livity vesponses in dll vuccinuted colves. re

Kineswelling at the injection site

I h

Immunization dose
declined rapidhy alt

Discussion

of the i roenicity of
sirified Poovis proteins in catthe is Tnited T el
I
L

Nnowiedae nmnmosonicity s alle
Y
tocuaditatively deseribe mite proteins o which cutt]
respond. Bovee and Brown (1091 elece trophorcticadly

from

!‘(’S(!]‘\x'(l I\u)U s “Pp.oer \Ul\h)a(‘ i>!'(7h‘m~,
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Fig. 3. AME-SDS-PAGE ( %) analysis for 16-kDa purity of continuous elition (2ME-SDS-PAGE) fractions from the
Bio-Rad 491 Prep Cell fructionation of FIV molecular sieve fraction of POL Panel a. coomassie stuined proteins, lanes:
molecular weirht stancards (STD). fractions in order of elution, 31,32, 33, 34,35, 36, FIV. Panel b, Coomassic stained proteins,
faes: molecular weight standurds (STD). continued analysis of fructions in order of elution. 36. 37 38, 39,40, FIV, molecular

weight standiads (STDY. Fractions 335 through 38 were pooled us 16-kDa protein.
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Deriih 2702

Mg, Conpurison ol mnino acid segnences of Lop il d,

1.
Dev [0 wd the

o s .
THOTY R e e

FO-KDa protein from 2 oris. Sequence
noted by the dae-lotior svnbal for the wmine
1 Vst il i substi
acid, and conservative chunzes Gimila anino acid substito.

tonsy are noled by -,

wose separated proteins were

cattle-coliceted mites, T1 '
immmoblotted with serun from - oderatel Pao-

e o . Vo ,
roplesspp. infested cow, Theyv found that <220 anligens
C : SO S
woererecounized by antibody in this serum with bunds
at 10 and 16 KD being most prosuinent, Tn the e

rentstudy. Coomussie staining of SDS-PAGE resolved
POT resulted in nimcrons poorls resolved polypep-
tide huands with several beine antioenic as defined by

imunoblotting with e sernn, Two mmuno-

cominantaniizens were noted at molecubu weiohits of

T KDas specificatly 30 and 16 KD

Inwrecentvaceine chudlonge tial condneted ut this

: , . . o
laboratory, naive calves vaceinuted with o partivdiy

purified fruction of POL desiaiated as fraction | (Fi).

were protected from infestation with © ovis (Proett of

Al 199850 A seltarooming belaviornd response was

i . i 1 o o . o . .
believed to be the sicnificunt offcotor in profecting Fi

51
vaceinated culves, The arooming FEOSPOTSE WNONS Vi
cinated calves was presumablv heiohtoned by u pru-
ritic, iimmediate-type hvpersensitivity response to 177
alleruens (Proett ot ol 1598, Antigens ot moleeulur
weights G0 and 16 kDt similar to those fmmnmo.
dominunt proteins described in POT wre found i 1l
Fio. 1),

Before imfestution in the FI trial. nuive calves vae-
chatedwith ahich dose (125 pg — A7A) of FI proteins

i

wersskin tested with Flanticens intradermallyv. These

aco -

Iy

Time

H n . 1 v T N :
Results of intradermed s kD skin teats

o ! .
fhean SO conducted 1 Ao hooster itz ation
witicte I0-RDpeotein, Vaceinution dovaoe Tisted i fewers e

. I 1 ' S
‘1([](1‘. it nmy\».iru';m e o ﬂ ST

calves responded with an innnedinte Invpersensitivity
response (5.5-1.0 1y Their <kin FESPOISe. as a group
att=-24howas heterosencons. Tn contrast. naive calves
vaceinated with o low dose 0 pe = AJA)Y of T
expressed comparabie 03210 W reaction. but had
more intense and homogeneons 4-24 1. late-phase
responses. Althongh the Tow-dose vaceinated culves
hud mite populations lower than control culves. they
experienced dermaditis compurable 1o the control
aron

P v specnluted that a loteephuse host e
sponse to Pooris wllergens imav be vesponsible for
Lost-induced dernatitis, Eosinophilicenmbation and
dearanuduation in the locul revion of Tate-phase inflam-
madion is w chuwracteristic of the T;xt('fpll.m' response
(Solley etal 1976, Erew and Kay 1958) . Dearannlation

of cosinophils and the subscouent rele

ase of cationie

arinake proteins can wecount for Hssie Jamage (Fri-
1

) Therefore. from these results it
vas reasoned that the best cundlic

ans aned Gl

Lt vaceine antiven,
one having the potential to redice mite populution
i
!

and Timit host dermatitis, should be an anticen that
would clicit an immediate-tipe Ivpersensitivity re-

sponse. cncouraging host croomine ):,-L;l\'im‘, Wit
eliciting the subsequent late-phuse response,
Of the 2 immunodominant proteins observed in Ti
30 and 16 KDay the 16:-KDa protein was chosen for
mitial purification und immunologica] analysis as pre-
liminary serolozical and irmnnmoblot results SULUest
that the 30-kDa protein may be involved in eross

reactions with wtibodies elicited by host exposiire 1o

other cetoparasite species (duta not shown). The 165-
KD protein is of refatively low concentration in FI.
However, molcenlar sieve chiromuatowraphy of the
crude Poovis proteins and pooling of proteins of =240
kDwresolted inafraction (FIV) that was =38% of tolal
protein as 16 kDa. Parification of the 16-kDu protein
from FIV was attempted usine reverse-phase HPLC
(CISY ehromatomraphiv, However. the 16-kDa protein
could ot be purified to single bund prrityvwith HPLC,
A I3-KDu band consistentiv coeluted with the 16-kDa
protein. Prrification of the 16-kDa protein to single
bund prvity wis cvenpiadly accomplished with con-
tinvons elution SDS-PAGH using the Bio-Rad 101 prep
coll appuratns,
T

fed 16-kDa protein was fonnd to be ime
o ) . L )
tumodenic i caitle when adiministered with A7 A us

adiivant even ot the low dose of 5w The resnlts of

ntradermad Shin testing with the 16-kDa protein clic-
fted intense antibods-medinted inmediate hvpersen-
iy reactions that subsided witer [ No ineasir-
able fare-phuse qetivity was observed. The aleresnic

‘iL

antire of the [6-KDi protein was further supporied by
R . Doy o

sequence homology with known mite alleraens Lep

i from the storage orain mite L destrueionr el e f 1

. . s - o s
frons the dust mite £, furinage NVareloetal, 1991 The
{

f
1
i

wdestrnctor alleraen was orvainadby naned Tep o 1L
S0

. o 1 . . Iy,
nomoloay with the wronp U alleraens of Dermatophin

owerorrecenit sequence information revenled T3

coides: thercfore, j o o has been redesionated Lep o
2 Olsson et al 16957 The fimetion of the cromp 1
i Der [ Bionse dust mite adleroens is unkoow s how-

cver o lvsoryae-dike activity has been proposed for
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Der f 1 based on chemico-physical property homol-
ogies, but has not been proven (Stewart et al. 1992).
There is =80% conservation of identity of the amino
acid sequence umong the 25-kDu acidic-neutral pro-
teins of the group Thouse dust mite allergens and 4 of
the major group I house dust mite allergens are en-
zywmes (Robinson et al. 1997). Considering the homol-
ogy between the 16-kDu P, ocis protein and the group
ILallergens Der S and Lep d 2. it may be that these
proteins represent similar and conserved function.
The function and source (tissue, gut, fecal) of the
16-kDa protein is unknown, but wifl be the subject of
future studies.

These data suggest that the 16-kDa P, ovis protein is
alergenic in cattle in that when formulated with A/A
as adjuvant it elicits wn immediate hypersensitivity
response. In uddition, it does not appear, in this for-
mulation, to elicit the potential tissue destructive lute-
phase response. Therefore, the 16-kDu protein is con-
sidered « good candidate vaceine antigen for further
study and subsequent cloning.
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