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Investigating polyclonal activation of human B lymphocy es by house dust mite allergen Der p2.
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It was found incidentally that house dust mite
(HDM) allergens (Der pl, p2, and p5) were able (o
polyctonally activate naive murine B cells in an T-celi
independent. but accessory cell-dependent manner.
The polyclonal activation of naive murine B cells was
a phenomenon reminiscent activating T or B cells by
mMitogens or superantigens.

House dust mites were ubiquitous. However, not
all subjects  encountering  mite  allergens  develop
allergic discases. In a cross sectional, population study
on the association of HLA class 11 alleles and the
production of specific IgE antibodies against the above
mentioned mite allergens (hallmark of allergic immunc
response to given allergens). It was noticed that HLA-
DPB1*1301 and*0201 alleles were positively and
negatively associated with the IgE responsivencss to
these allergens of completely different molecular
structure and function.

We proposed that those proteins of allergenic
potential were able 1o activate the naive B cells
polyclonally in an accessory cell-dependent manner,
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while HLA class IT molecules might implicate in this
process. “'he activated B cells might in wrn direct the
immune 1esponse Th2-prone and facilitating the IeE
antibodict, production. With the aim to incorporate the
B ccll acivating process at the HDM exposure stage
into the host immune response toward mite allergens,
we tested if the HDM allergen Der p2 can also poly-
clonally activate naive human B cells. However, rDer
p2 prepar:d from transfected Pichia yeast did not show
similar capacity in activaling both murine and human
lymphocyles. To clucidate 1f genetic polymorphisms
on HLA DMBI locus, physically near HLA-DPBI,
plays rolcs in conferring subjects IgE responsiveness
toward HDM altergen Der p2. Two hundred and forty-
four subjccts were tested for seral Der p2-specific IgE
by ELISA and genotyping for HLA-DMBI by
PCR/sequence-specific oligonucleotide probe hybridi-
zation(PCR/SSOPH). None of the HLA DMB1 alleles
showed association with IgE responsiveness toward
HDM allergen Der p2. As HLA DM locus did not
show strong linkage disequi-librium with other HLA
class I genes, Tt was postutaled that HLA DPB1 alone
or genetic locus centromeric to it might plays roles in
determining compartment of T
response toward mite allergens,
Key worcs: house dust mite allergen, Der pZ,
DM, Taivanese.

Background and purposes:

The prevalence of allergic disorders was continu-
ously incrzasing (1) and reached about 30% of general
population. House dust mites (Dermatophagoides spp.,
D. pteronyssinus and D. farinae) are the most impor-
tant sources of allergens in Taiwan (2). House dust
mites (HD'M) are ubiquitous. however, not all subjects
encounter HDM develop allergic disorders. Presence
of allerge1-specific IgE antibodies and a positive skin
test arc inportant markers for clinical diagnosis of
allergic ciscases. It has been well known that the
allergic reaction toward mite proteins bias to Th2-type
immune rzsponses. The allergen-specific T cell lines
derived from asthmatic children were of Th2-type. Th2
lymphocytes enhance the B cells producing allergen-
specific I¢E antibodies. Activation of IgE-bearing mast
cells or »Hasophils through allergen binding trigger
immediate hypersensitivity and inflammatory respons-
es. For years, the allergens of HDM were identified
consecutively. Those molecules were successfully
cloned and recombinant allergen proteins Der p2, pSs,
and p8 ca1 be produced for clinical and research use. It
was also known that not all mite proteins allergenic,
Most of the reported HDM allergens arc protein mole-
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of different biochemical propertics and biolo-
function (3). Therefore, there are certainly at
wo factors determining the development of an
¢ response to a given allergen; the genetic back-

ground of the subjects encounter the protein, and the
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phase of immunc response compartment into
e was of great interest in studying the develop-
f allergics,

[t was Tound incidentally that the mite allergen
5 was able to induce polyclonal activation of
murine B lymphocytes (4). Such activation was
ory cell-dependent. It was of particular interest
¢ capability of inducing polyclonal activation of
murine B cells was a common feature shared by
mite allergens tested (Der pl, p2, pS, p8) but
the non-allergenic mite protein HSP. The con-

formation of the allergens arc important for the activity
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allergens failed to activate B cells as well (data not
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In a population study investigating the asso-

ol HLA class 11 alleles with HDM alfergens-
d Ighi responsiveness, we observed that HLA-
“1301 was positively associated with TgE- but
G-responsiveness to HDM allergens Der pl, p2,
5, whereas HLA-DPB1*0201 was negatively
ated with the IgE response (5). As Der pl, Der
d Der p5 are proteins of completely different
mical and biological characteristics, together
e finding mite allergens-induced mu-rine naive
Is polyclonal activation was accessory cell-
dent, we proposed that MHC class 11 molecules
be implicated in the activation process. Such
ion may help to initiate and facilitate allergen-
¢ Th2-type immune responses by enhancing the
5 function as antigen presenting cells (6).

[f the allergen-induced naive B cell polyclonal
ion indeced played important  roles in
ining T cell subset development, we should be
sce similar phenomenon as human B cells were
2d in medium containing HDM allergens. We
cd to conlirm if HDM allergens also be able o
onally activate human B cells.

On the other hand, genetic loci closely linked to
DPB1 gene, such as HLA-DMBI, may deter-
he Th1/Th2 compartment of immune response
| HDM allergens. As we observed subjects with

HLA-DPB1 allele were disposed o or

protected {rom rendering IgE responsiveness toward

HDM

p2 allergen. HLA-DMBI is a known polymor-

phic gene physically located between HLA-DPB1 and
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DOBI-DRB1 genes. It was also documented
nous antigen and peptide lodging onto HLA

DMB1 polymorphism be also associated with

[gE responsiveness toward Der p2 allergen.
Material and methods:

DM molecules are implicated in processing of

I DR, DQ and DP molccules. We investigate if

1. Prepaiation of req

ombinant Der p2 (rDer p2):

Structure gene
was tran: fected intg
p2 could be induced

f HDM group 2 allergen Der p2
Pichia yeast. Recombinant Der
secreated into culture medium by

adding m:thanol. Recombinant Der p2 containing sup.

was concentrated,

lialyzed against PBS. A single

band of 'S5 kD prote¢in was confirmed on 20% SDS-

PAGE.
2. animals:

Femile Balb/C pf 6-8 weeks of age were used to
offer spl:nocytes confirming polyclonal activating

capability of rDer p2

3. human PBMC;
Humin PBM(

Hypaque density gr

nized bloyd. Cell vig

exclusion

4. Dectect on

of ¢

on naive B cells.
s were prepared by Ficoll-
adient centrifigation of hepari-
bility was tested by Trypan Blue
of murine/

lyclonal _activation

human lymphocytes by rDer p2:

2*%10 murine splenocytes or human PBMCs were

cultured i1 200ul of

RPMI 1640/10% FBS on 96 well

plates with/without adding different concentration of
Der p2 (7,10,30 ug/ml), or LPS (5ug/ml), or PHA-P

(10ug/ml for murine

cells, 2ug/ml for human cells).

LPS and PHA-P were used as positive control. The
cells werc cultured for 24, 48, and 72 hours. 16 hours
before the end of the culture, 1uCi of jH-Thymidine

was added. The ce
incorpora:ion was g
stimulaticn index (S
cpm value of culture
the cultur: without st
3. Study the possi

Is were harvested and *H-TdR
ounted by a beta counter. The

[) was calculated by dividing the

containing stimulant with that of
imulants.

ble _association of HLA-DMBI1

polymorpiism with

[gE responsive-ness toward Der

p2:

a.Sample preparatioh

EDTA-anticoagulated blood was collected from

244 sclected subject

s recruited in a student medical

check up program, NTU. The plasma was kept at -

20°C for detection
antibodie:.. Genomid
leukocyte portion by
at =20°C ror genetic

of HDM allergens specific
DNA was prepared from the
salting-out method, and stored

typing of HLA class IT genes.

b. Detection of HDM Der p2-specific IgE antibodies

by ELISA method:
Recomtbinant Der
well ELISA plates ap
1:2 dilute 1 plasma wj
12 hours. The specifi
biotin-lab:lled mous
Extravidin-ALP conj
The A4051m for each
the cord tlood sera th
sample w th A405nm
absorbance of negati
c. _Genetic typing

p2 protein was coated on the 96-
d blocked in 3% BSA overnight.
as incubated with the allergen for
c IgE antibodies were detected by
¢ anti-human IgE followed by
ugate and pNPP substrate (Sigma).
sample was compared to those of
at serve as negative controls. The
5 times greater than the average
e controls was scored as positive.
f HI.LA DMBI gene by poly-

merase ¢ lain reacti

i /[ scquence specific oligonuy-

cleotide probe hybri

lization (PCR /SSOPH).

Accoding to p

nblished HLA-DMB! scquences
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here are 5 DMB1 alleles, namely DMB1*0102 to
- reported. The allelic variation resides in the
3 that encodes beta 2 domain of DMB molecule.
To characterize the genetic polymorphism, primer sets
DMBII-L(5"-CGC CCT CCA TCT GAG CAA GTA G)
and DMBI-R(5’-ACA GTC ACG AAG GATGGG

CTC)were designed to amplify a DMB I-specific DNA
fragment of 285 base pairs. Several nucleotides

(undeflined) were modified to avoid internal structure
of theprimer. The PCR was set up in 50 ul of reaction
mixture containing 10mM Tris.ClLpH8.3/50mM KCl/
L.5mM Mg™/0.5uM of cach primer/0.2mM of cach
INTP/1u of Taq. pol and 0.2-0.5ug of genomic DNA.
Thirty-five eycles, consisted of denaturing at 94°C for 1
min., annealing at 35°C for 1 min. and primer extension
at 729C for I min., were conducted. The PCR pro-
duct |jwas denatured and  immobilized  onto nylon
membranes. Six S*-biotinylated SSO probes (table 1)
lesigned to distinguish the polymorphic residues
VAsp/Val, 178 Thr and 179 Ile. The membranes
wybridized with SSOP in the presence of HRP-
conjugated Avidin and subjected to stringent washing.
DMBI sequence amplified from 10 Taiwanese DNA
samples and the genotyping were characterized by the
PCR gycle sequencing using BigDye Terminator kit
(Perkin Elmer Cetus). DNA samples with confirmed
DMB/| genotypes were included in the membrane set-
up to serve as control for specificity of SSOPH. Positi-
ve hybridization signal was viewed by ECL chemilu-

were
43 Al
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Tablel Sequence-specific oligonucleotide probes used
in HLA DMB1 genctic typing.

MBI143A

-biotin-CT'T GTG CGC ACT GCT
bridization: 3X, 42°C, 15 min.
ashing: 0.1X, 42°C, 15 min.

3L

-biotin-CTT GTG CTC ACT GCT
bridization: 3X, 42°C, 15 min.
vashing: 0.1X, 42°C, 15 min.

MB 143V

~biotin-CTT GTG CAC ACT GCT
bridization: 3X, 42°C, 15 min.
ashing: 0.1X, 42°C, 15 min.

MB 1791

-biotin-AGC CCC AAT GTG CTC
‘bridization: 5X, 50°C, 15 min.
vashing: 0.1X, 42°C, 15 min.
MB178T

-biotin- AGC CCC AGT GTG C1C
bridization: 3X, 50°C, 15 min.
ashing: 0.1X, 42°C, 15 min.
MBI-ALL

-biotin-CTC TCC CAT TTA GCC
whridization: 3X, 42°C, 15 min,
ashing: 0.1X, 42°C, 15 min.

< = N

MB 14

= = '

< = W

= = n

= = th
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Hyb. $In. contained SSPE indicated and 0.5% SDS
Wash|sln. contained SSPE indicated and 0.1% SDS

mineseence (Amersham). The DMB1 genotypes were

constructed for all sa)mplcs,
E. Staust ¢s Lo

Subjects were grouped according to presence of
detcctable: IgE spedific Der p2 or not. The gene
{requencizs of each| DMBI alleles  were compared
between subjects with and without Der p2-specific IgE
by Chi-scuare test. There was little information con-
cerning tie possible linkage disequilibrium between
HLA-DMBI and other class II genes such as HLA-
DPBI and HLA-DRB1. We also tried to calculate the
HLA DPB1-DMBI1 gnd HL.A DMB1-DRB1 two-locus
haplotypic frequencies (8) Two genetic alleles with a
LD score (linkage diseqilibrium score) higher than
0.001 witr a p valuel less than 0.005 were considered
to be in liakage disequilibrium.

Results and discussion:
I.Recombinant Der p2 failed 0 activate murine and
human ymphocytes constently:

Several batches |of rDer p2 were prepared from
Der p2-transfected Pichia ycast. The quality of the
protein wis confirmed on SDS PAGE. However. the
recombinant protein| prepared from yeast failed to
induce action of lymphocyte from both murine and
human origin (data not shown). We could not
reproduce the phenomenon observed by Chen (4). It
was unlikely that the rDer p2 was not in good
preparaticn since the| protein preparation worked fine
in playing antigen fpr ELISA detection of Der p2-
specific IgE, which) implied a satisfactory confor-
mation. We could not exclude the possibility that
unknown :ontaminatgs contributed to the activation of
naive B c:lls, as one jof our old stock of rDer p2 (kept
at 4°C) did showed|certain degree of activation on
mouse sp.enocytes. pn the other hand, the rDer p2
prepared by Chen was from transfected E. coli in
contrast 1o Pichia yeast ir this project. Unknown
bacterial or yeast factors might interfere with the
experimert thus constant results could not be
observed. 1

Table 2 allelic distribution of HLA DMB1 gene
among Der p2 specific IgE(+) and (-) individuals and
random Thiwanese sample.

Der p2 der p2 random
DMBI1 IgE(+) [eE(-) sample
allele (n=212 (n=276) (n=416)

No. (% No. (%) No. (%)
0101 99(46.7 138(50) 198042.6)
0102 35(16.5 S1(18.5) 67(20.4)
0103 71(33.5 84(30.4) 149(35.2)
0104 1(0.5) : 000.0) 0 0.0
0105 6(2.8) . 3L 2(1.8)

2. There was ng_association _between HLA-DMBI
alleles : nd IgE responsiveness toward Der p2 found:
Anong 244 sgelected test subjects, 106 were
positive for Der p2-specific I¢E and 138 were negative.
By applyiig PCR/ SSOPH typing system, HLA DMB]




genotypes could be constructed for all the test subjects.
All the five published DMBI alleles were found in the

sclected Taiwanese population (table 2). The allelic 2.

frequencics of HLA DMBI locus did not show any

difference between Der p2-specific [el positive and

negagve individuals (table 2y, whereas the allelie
distribution was quite similar 10 that of a random
sample of 208 Taiwanese ol elder age.

I. Two-locus haplotypes and linkage dis-cquilibrium
between  HLA-DPBI-DMBI  and HLA-DMBI- 4
DRBIT genes:

Six DPB1-DMBI, seven DPBI-DRB1 and four

DMB|I-DRBI haplotypes were of statistical sig- 5

nificance (table 3). Since linkage disequilibrium be-

tween DMBI-DPBI loci, DPBI-DRBI, and DMBI-

DRB/ loci was not as strong and evident as those of

the other HLA class 1T genes (DRBI-DQAT-DQBI) 6

(8). 1 was hardly 10 establish extended HLA DPBI1-

DMBI-DRB1 haplotypes. Although we found  that 7

HLADPBI*1301 was positively associated with I¢E

respopsiveness toward Der p2, the DPB1#1301 linked 3

DMBJI #0103 allele did not show similar association, It

could| be explained by weak linkage between DPBI

301 and DMBI1 #0103 alleles. I might also be

possible that genctic locus that is cetromeric to DPBR 1

could]determine the Th cell compartment in response

to house dust mite altergen Der p2.

(98]
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Table| 3 Two locus haplotypes® between HLA-DPB -
DMB|l, DPB1-DRBI, and DMB-DRBI,

Two-locus haplotypes LD score HI# P<
DPB-DMBI

0202-0105 0.0046  0.0055 0.001
0301-0105 0.0044 0.0055 0.005
0401-0103 0.0299 0.0534  0.0001
4801-0102 0.0034 0.0041 0.003
0301-0101 0.0146  0.0435 0.01
1301-0103 0.0132 0.0392 0.025
DPBI1-DRBI

0201-0403 0.0101 0.0145 0.001
0202-1202 0.0113 0.01614 0.001
0401-0301 0.0379 0.0436  0.00001
0501-0901 0.0235  0.08816 0.005
0901-1301 0.005 0.0020 0.005
0901-1302 0.0058  0.0061 0.0001
1301-0901 0.0185  0.0298 0.001
DMBI-DRBI

0102-1301 0.0034  0.0042 0.005
0104-1104 0.002 0.0020  0.0000
0104-1401 0.002 0.0021 0.001
(105-1401 0.0048  0.0058 0.001

*HE: haplotype frequency
“ only haplotypes with LD>0.001 an P<0.0025 were
listed.
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