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of a mouse monoclonal anti-Der p 1 antibody showing a
similar epitope specificity as human IgE
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Summary

Background Der p 1, a major mite allergen, elicits IgE antibody responses in 80% of
patients suffering from dust mite allergy. Given the potent IgE eliciting properties of Derp 1,
there is considerable interest in studying the molecular architecture of the variable (Fv)
region of IgE antibodies specific for this allergen.

Objectives IgE is present in human serum at extremely low concentrations, and as such it
is practically impossible to purify sufficient quantities for structural studies. We have
therefore sought to sequence and model a representative murine monoclonal (MoAb) anti-
Der p 1 antibody, as a surrogate human IgE.

Methods The cDNA coding for the Fv region of an anti-Der p 1 MoAb (2C7), that mimics
the binding of human IgE to Derp 1, was amplified by PCR, cloned and sequenced. The
predicted amino acid sequences were then compared with a directory of human germline V-
gene segments. Modelling of the Fv region of MoAb 2C7 was carried out using the
extensive database of existing immunoglobulin structures in the Brookhaven PDB.
Results The MoAb 2C7 heavy chain showed greater than 70% homology with three
members of the Y3 family, DP-35, DP-53 and DP-54. Similarly, the light chain showed
greater than 70% homology with 11\sequences, including theWl sequences DPK18,
DPK19 and DPK28. A molecular model of the Fv region of MoAb 2C7 was generated and
can be accessed from the EMBL databank.

Conclusions Antibodies similar to MoAb 2C7 could be generated as part of the human
repertoire. The availability of 3-dimensional model of MoAb 2C7, as a surrogate human IgE
antibody, combined with further data on its epitope specificity, will facilitate studies into
IgE antibody responses to Derp 1.
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IgE antibodies to Derp 1 [1,2], one of several major mite

allergens, which can account for over 50% of the total anti-
The dust miteDermatophagoides pteronyssinigsa major  mite allergen response [3,4].

cause of allergic disease in the western world. It is estimated Given the potent IgE eliciting properties of Derp 1, there

that about 10—-20% of the population have IgE-mediateds considerable interest in studying the molecular architec-
hypersensitivity to this mite species. More than 80% ofture of the variable (Fv) region of IgE antibodies specific for

individuals who are sensitive tD. pteronyssinuproduce this allergen. Such knowledge will be useful for elucidating

Correspondence: Dr F. Shakib, Division of Molecular & Clinical the .mOIeCUIa.r |r!teract|on_bet_ween IgE and Der_p 1, asa
Immunology, Faculty of Medicine and Health Sciences, Queen’s MedicalbaSIS for d95|gn|ng eff.ect|ve intervention strategies. How-
Centre, Nottingham, NG7 2UH, UK. ever, IgE is present in human serum at extremely low
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concentrations (less tharuti/mL compared with approxi- ability of MoAbs 4C1 and 2C7 to competitively inhibit the
mately 10 mg/mL for 1gG), and as such it is practically binding of biotinylated MoAb 2C7 to Derp 1 was tested
impossible to purify sufficient quantities for structural using alkaline phosphatase-conjugated ExtrAvidin (Sigma
studies. Clearly, an alternative approach would be to usezhemical Company, Poole, UK). Similarly, inhibition of the
as surrogate human IgE antibody, a representative muringinding of IgE anti-Derp 1, from sera of dust mite allergic
monoclonal (MoAb) anti-Derp 1 antibody. individuals (kindly provided by Dr Eric Saihan, Queen’s
Although several MoAbs have been raised against Der p Medical Centre, Nottingham, UK), by MoAbs 4C1 and 2C7
[5,6], the majority of these antibodies do not inhibit the was assayed using alkaline phosphatase conjugated goat
binding of human IgE to Derp 1, thereby indicating that anti-human IgE (Sigma Chemical Company).
they recognize different epitopes or are of much lower
affinity than human IgE anti-Derp 1. Here, we describeReverse transcription and PCR

the primary sequence of the Fv region of an anti-Derp 1 ) )
MoAb (2C7) that mimics the binding of human IgE to Approximately 1x 10° 2C7 hybridoma cells were harvested

Derp 1. Furthermore, given that human IgE recognizeLy centrifugation and homogenized using a QIASHRED-

™ - ;
epitopes on Derp 1 that are discontinuous in nature [7-PER " column (Qiagen Ltd, Dorking, UK). Total RNA

10], we have modelled the Fv region of MoAb 2C7 to Was prepared using the Qiagen RNeasy kit according to
facilitate further studies into how human IgE interacts with Manufacturers instructions. cDNA synthesis was performed

Derp 1, for which a model is available [11]. by heating 1QLL_ of t_he t(_)tal RNA prgparation to 7C fqr
5 min, then placing it on ice and adding.ld 5X Superscript

buffer, 0.4uL oligo(dT) primer (0.5mg/mL, Pharmacia,

Materials and methods Uppsala, Sweden), @ dNTP (5 mmol/L), 2uL dithiothri-
_ etol (0.1 mol/L), 0.6.L RNasin™ ribonuclease inhibitor
Derp 1 preparation (40 unit/mL, Promega Corporation, Madison, WI, USA) and

Derp 1 was purified from lyophilized house dust mite 200 unit Superscript M Rnase H reverse transcriptase

culture supernatant (SmithKline Beecham Pharmaceutical§CiPc0 BRL, Middlesex, UK). This was followed by incu-
Worthing, UK), by affinity chromatography, using anti- Pation at 42C for 1h. _ .

Derp 1 MoAb (4C1, Indoor Biotechnologies, Clwyd, UK) PCRwas performed as described [15], usipg. bf cDNA
as described elsewhere [12]. The purity of the preparatioff! €aCh réaction and the primers given in Table 1 to amplify

was assessed by silver-stained SDS-12% PAGE analysi§!€ complete: chain cDNA and the heavy chain Fd fragment

and its identity confirmed by N-terminal sequencing on ancPNA- PCR products were run on a 1% agarose gel con-

automatic amino acid sequencer (PE Applied Biosystemd@ining ethidium bromide (0.2g/mL) and the DNA was

Foster City, CA, USA): the sequence obtained (TNAC_wsuaIized using an ultraviolet transilluminator. Molecular
SINGNA) matched that of Derp 1 [13]. weight markers were a 100 base pair DNA ladder (Promega).

. - Cloning PCR products
Monoclonal anti-Der p 1 antibodies

o . . Ligation was performed using a TA cloning kit (Invitrogen,
Antibodies 5H8 and 4C1 were obtained from Indoor Bio- g5, Diego, CA, USA) with the pCR' 2.1 plasmid. Trans-

technologies Limited. Antibody 2C7 (I9GZpwas pro-  formation of INVaF One Shot™ competent cells was
duced by conventional hybridoma technology [14] DY c4ried out by heat shock. All procedures were carried out
fusing spleen cells from an immunized Balb/c mouse with,cording to the manufacturer's instructions. Transformed
P3/NSO myeloma cells. The mouse was immunized Withyg|is were selected on the basis of blue/white colour selec-
house dust mite (HDM) extract in complete Freund'Sijon iy the presence of X-gal. Plasmid DNA was purified

adjuvant (20Qug, i.p.) followed, 85 days later, by @ from 3 mL overnight cultures in Luria-Bertani (LB) medium
second injection of HDM extract in incomplete Freundscontaining ampicillin and methicillin (20 and $@/mL

adjuvapt (5Qug, |.v.)_. _Hybrl_doma cells were selecteq_by respectively), using QIA tip 20 columns (Qiagen Ltd).

screening for reactivity with HDM extract and purified pyrified plasmid was digested with EcoR| to check for the

MoAb was tested against affinity purified Derp 1. presence of an insert of the correct size. The restriction
digest was analysed on a 1% agarose gel.

ELISA inhibition

Derp 1 (lug/mL) was bound to microtitre plates (Nunc DNA sequencing

Maxisorp, Life Technologies Limited, Paisley, UK) by Automated DNA sequencing was carried out on an ABI
capturing with anti-Derp 1 MoAb 5H8 (2/g/mL). The PRISM™ 310 Genetic Analyzer, using the ABI PRISM
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Tablel. PCR primers [15] used to
amplify mouse antibody Fd fragments Name  Primer
(@ and complete kappa chains
(b). Restriction sites are underlined. @)

Vyfrla 5-GTAAGACGTCC/AAGCTTCAGGAGTCA/GGGACC-3

Vufrlb 5-GTAAGACGTCCAGCTGAAGG/CAG/CTCAGGACC-3

Vufric 5-ATATGACGTCA/CT/AGC/GT/IGGGTGGAGTCTGGGGGA-3
Vyfrld 5-ATATGACGTCAA/GG/CC/IGTGGT/AGGAATCTGGAGGA-3
Vyfrle 3-ATATGACGTCAA/GGC/GTGG/AGT/GGAGTCTGGAGG:3
Vfrif  5-AATTGACGTCCAG/AC/GT/CGCAGCAG/ACITCTGGG:3
Vufrlg 5-AATTGACGTCCAGC/TTGC/GA/ITGCAG/ATCTGGA-3

Vufrlh  5-AATTGACGTCCAGCTGCAGCAGTCT/AGTG-3

Vufrli  5-AATTGACGTCC/AAG/CC/TTGC/GT/AGCA/TGA/TCTGGAGG:3
Vufrlj 5-AATTGACGTCCAGC/ATG/CCAGCAGC/TCTGG-3

Reverse S5ATTAAGTCGACCT/GT/CGGTG/CC/TTGCTGGCC/TGGGTG-3
Gamma

(b)

Vifrla 3-ATATCCATGGCAGACG/ATCC/AAGATG/AAT/ICCCAGT/ACTC/ACA-3
Vifrlb 5-ATATCCATGGCAG/AAC/AATTG/TTGCTGACT/CCAG/ATC/TTCC-3
Vfrlc 5-ATATCCATGGCAGATG/AT/CTG/TTGATGACCCAAACTCCA-3

Vifrld 5-ATATCCATGGCAC/GA/GAAT/ATG/CTTCTCA/TC/ACAGTCTCC-3
Vifrle 5-ATATCCATGGCAG/AA/GCA/GTTG/CT/AGATGA/ITCACAGTCT/GCCA-3
Vfrlf 5-ATATCCATGGCAGATATTGTGATG/AACG/TCAGGC/ATG/AC/IAA-3
Vkfrlg 5-ATATCCATGGCAG/AA/GC/TATTGTGATGACCCAG/AT/ACT/AC-3
Reverse 5CTACCTCGAGTTAACACTCATTCCTGTTGAAGC-3

Kappa

Dye Terminator Cycle Sequencing Ready Reaction Kit (PEMODELER (Molecular Simulations Incorporated, Bur-
Applied Biosystems). Sequences from different clones werdington, MA, USA). These programs were run on a
aligned and translated using the program SegApp (D. GilbertSilicon Graphics Iris Indigo workstation running the
Indiana University, Bloomington, IN, USA) and compared IRIX 5.3 operating system.

with the Kabat database [16] to identify any errors arising

from the misincorporation of bases during PCR.
Results

Sequence analysis and molecular modelling Specificity of MoAb 2C7 relative to human IgE

Database searching and sequence analysis were performéte have first established that MoAb 4C1, previously shown
using the University of Cambridge School of Biological to partially inhibit the binding of human IgE to Derp 1 [5],
Sciences computing facilities and the Wisconsin Packagalso inhibits the binding of MoAb 2C7 to Der p1 (Fig. 1a),
Version 9.0 Genetics Computer Group (GCG) programthereby indicating similar epitope specificity. To further
packages. The V-BASE directory [17] of human immuno- confirm that MoAb 2C7 recognizes the same epitope on
globulin heavy and light chain segments was downloadedderp 1 as human IgE, inhibition experiments were per-
(V-BASE Sequence Directory, Tomlinsoet al., MRC  formed with sera from five patients with high levels of IgE
Centre for Protein Engineering, Cambridge, UK, Releasanti-Derp 1. Results demonstrate that MoAb 2C7 inhibits
1.0, 7 March 1997) and prepared for use with the GCGhe binding of human IgE anti-Derp 1 to a greater extent
sequence analysis package. Comparisons of the MoAfup to 70%) compared with MoAb 4C1 (up to 40%)
2C7 protein sequence with the nucleotide sequences i(Fig. 1b).

the V-BASE directory were carried out using the

program ‘TFastA’ [18], and automatic alignments of the PCR products and cloning

most homologous sequences were produced. Molecular
modelling of the MoAb 2C7 sequences was carried outPCR amplification of cDNA using the heavy chain primers
using the programs QUANTA (version 96.0516) andresulted in a single band of approximately 650 bp with the

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 1427-1434
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£ [12C7 Fig. 2. A 1% agarose gel showing PCR products and restriction
'8 60— B 4C1 digests of plasmids containing the cDNA inserts for the heavy
o chain Fd fragment (top lanes 2—6) and trehain (bottom lanes 2—
l-gj 6). Lane 1 contains the corresponding PCR products and lane M is
= a 100 bp ladder.
o 40
c
;g Sequence analysis
o
= 20~ The protein sequences for the light chain and the heavy
—f chain of MoAb 2C7 are given in Fig. 3. These represent the
BN 0 sequences of individual clones which were identified as

containing no PCR errors by comparison with other clones
MW AG DM SP LB and the Kabat database. The first eight amino acids of the
. = _ . light chain and the first nine amino acids of the heavy chain
F_|g. 1. Ability of MoAbs 207 (ope_n c_|r_cles or_ba(s) and 4_1C.1 (filed zre determined by the degenerate PCR primers.
circles or bars) to competitively inhibit the binding of biotinylated
MoAb 2C7 (a) and human IgE (in sera obtained from dust mite
allergic individuals MW, AG, DM, SP and LB) (b) to immobilized Homology of the MoAb 2C7 with human immunoglobulin V-
Derp 1. Binding of biotinylated MoAb 2C7 and human IgE were gene segments
detected using extravidin and alkaline phosphatase-conjugated
goat anti-human IgE, respectively. IgE anti-Derp 1 containing Th€ MoAb 2C7 heavy and light chain V-region protein
serum samples were diluted 1/8 to 1/64 to render them equipoterg€quences were compared with the V-BASE nucleotide
(i.e. giving optical density values between 0.5-0.6). sequences, and a number of homologous V-genes were
identified (Fig.3). The MoAb 2C7 heavy chain showed
greater than 70% homology with three members of the

primer Vifrle, which is the expected size for the Fd Vw3 family, DP-35, DP-53 and DP-54 [19]. This homology
fragment of the heavy chain. Thechain primer \frlc also included the predicted CDR1 and CDR2 regions, and

also produced a band of 650 bp when used in conjunctiof@ny of the amino acid changes found represent conser-

with the reversex primer. These products were cloned vative substitutions. Similarly_, the light chain .showed
into the vector pCR 2.1 and 10 clones from each reaction 9réater than 70% homology with 1%\sequences, includ-

were selected for restriction analysis of the plasmids/Ng the V!l sequences DPK18, DPK19 and DPK28 [20].

Figure 2 shows the results of this analysis for five represen-

tative clones for the heavy chain and five representativé\ model of the Fv region of MoAb 2C7

clones for thex chain, together with the corresponding PCR

products. A predicted three-dimensional structure of MoAb 2C7 Fv

Serum

© 1998 Blackwell Science LtdZlinical and Experimental Allergy28, 1427-1434
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10 20 30 40 50 60 70 80 90 98
2C7VH DVKVVESGGGLVQPGGSLKLSCTASGFDFSRYWMSWVRQAPGKGLEWIGEINPDGSPINYTPSLKDKFIISRDNSKNTLYLQISKVRSEDTALYYCAR
DP-35 Q-QL-------- K----- R---A-===T==D=-Y===I==-=-m-mmm= VSY-SSS--T-Y-AD-V-GR-T~===--A--S--=-MNSL-A----V-----
DP-53 E-QL-=----==-====--= R---A-===T-=S==-H-=mm—m—mx V-VSR--S---STS-AD-V-GR-T--~---. S MNSL-A----V-=-=--
DP-54 E-QL----—=-=--=-=—-= R-==A-===T==S-mmmmmmmmmmmmm e VAN-KQ---EKY-VD-V-GR-T-~==-A--S----MNSL-A----V-----

10 20 30 40 50 60 70 80 90 100
2C7VL DVLMTQTPLSLPVSFGDQVSISCRSSQSLANSYGNTYLSWYLHKPGQSPQLLIYGISDRFSGVPDRFSGSGSGTDFTLKISTIKPEDLGMYYCLQGTHQP
DPK18 --V---S------ TL-QPA---==-—===— VY-D---=--N-FQQR--~~~ RR~==KV-N-====mmmmmmmm oo RVEA--V-V---M----W-
DPK19 --V---S------ TL-QPA-=======u= VY-D-----N-FQQR----~- RR-=~KV-NWD-~===m=mmmmmmmmmm—m e RVEA--V-V---M----W-
DPK28 =-IM-------- S-TP-QPA----K-===~ LH-D-K-=-Y===Qemmmm=m == EV-Sm-mmmmmmmmm e RVEA--V-V---M--I-L-

Fig. 3. Protein sequence alignments of the MoAb 2C7 heavy chain V-region (2C7VH) and light chain V-region (2C7VL) with predicted
human protein sequences obtained from the V-BASE directory. Three hugldriamily sequences, DP-35, DP-53 and DP-54 [19], and
three human Y1l family sequences, DPK18, DPK19 and DPK28 [20], are alighed.

region was constructed by modelling on sequencehomology to the MoAb 2C7 heavy chain, light chain or
homologous structures within the Brookhaven Proteinboth. Four structures, lige [22], ligf [23], 1jel [24] and 4fab
Data Bank (PDB) [21]. A search of the PDB database wag$25], which had high homology with both chains were
performed using the BLAST network service at NCBI, andselected (Fig.4). The model was built using the program
this produced a number of structures with reasonablODELER [26] through an interface in the QUANTA

2C7VH DVKVVESGGGLVQPGGSLKLSCTASGFDFSRYWMSWVRQAPGKGLEWIGEINPDGSPIN. .YTPSLKDKFIISRD

lige  =-QLm===-=---—uu- R----A----T--SFG-H------ E----- VAY-SSGS-TLH. . -ADTV-GR-T---~
1ligf E-QL-------- A----T---CA------T-E-R---VAG-SSG-.SY.TF-PDTV-GR---~-- N
1jel  Q-QLQQ--PE--R--S-V-I--KG--YT-TT-A-H--K-SHA-S----- L-SPSS.GYTS.-NGEF-G-ATMTVD
4fab E--LD-T-----==- RPM----V=-===T=-D-W-N--=-S-E--=~- VAQ-RNKPYNYETY-SDSV-GRFT---~

2C7VH NSKNTLYLQISKVRSEDTALYYCAR.PGRLLLHFDYWGQGTTLTVSSAKTTPPS

lige  -P----F--MTSL----- GM----- WGNYPYYAM----——~ o
1igf  -AR---S--M-SL------ I---T-YSSDPFY.-—-=m-m-mmmmm—mememe e
ljel K-SS-A-MELARLT---S-I----- VM-EQYF. .-V-=-A-==V-==mm A-—---
4fab D--SSV---MNNL-V--MGI---T....GSYYGM--=--—= SV-mmmm e A--

2C7VL DVLMTQTPLSLPVSFGDQVSISCRSSQSLANSYGNTYLSWYLHKPGQSPQLLIYGISDRFSGVPDRFSGSGSGTD

1ige  NIV---S-K-MSM-V-ER-TLT-KA-ENVV.....-YV---QQ--E---K----- A-N-YT--—--- T----A--
1igf  —-—-mmmmm—omeo L---A---=—- N-TILL-D-D---E--=-Q-====~ K-=-==-KV-N---— - mmmm e e
1jel  —=---—--—-——-- L-==A========m IVHGN----- E---Q--==-== K-=-=S-=S-—-mmmm e
4fab  =-Ve--mm-m-ee- L-==A-==m=m=———— VH-Q----- R---Q-=-==-== KV---KV-N-=-=-mmmmmm e e e

2C7VL FTLKISTIKPEDLGMYYCLQGTHQPWTFGGGTKLEIKRADAAPTVSIFPPSSEQ

ligc  ---T--SVQA---AD-H-G--NSY-Y-=mm=m - e e
1igf  —----- RVEA--==V===F==S=V=Pmmm = e e
ljel  —=---- RVQA--==V===F==S=V-Ymm e e e e e e e
4fab  ------ RVEA--=~V-F=8=8==Vmm oo m e e e e e

Fig. 4. Protein sequence alignments of the MoAb 2C7 heavy chain V-region (2C7VH) and light chain V-region (2C7VL) with four
homologous sequences (ligc, 1igf, 1jel and 4fab) which have structural coordinates available within the Brookhaven PDB. These structures
were used as the basis for homology modelling of the Fv region of MoAb 2C7. CDR regions are indicated by solid lines above the
sequences; dots indicate missing amino acids.
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Derp 1. The MoAb 2C7 described here and briefly elsewhere
[27,28] fits this description. In ELISA, MoAb 2C7 is capable
of inhibiting a substantial component (up to 70%) of the
human IgE response to Derp 1. In this respect, it performs
better than MoAb 4C1, which has also been reported to share
an epitope specificity with human IgE anti-Derp 1 [5]. It is
clearly difficult to ascertain that the inhibitory effects of these
monoclonal antibodies are due to competition for the same
epitope, rather than to steric hindrance. However, a range of
other monoclonal antibodies to Der p 1 were previously tested
and showed little or no inhibition [5]. These observations
prompted us to carry out structural studies of the Fv region of
MoAb 2C7, as a prototype human IgE anti-Derp 1.

The MoAb 2C7 immunoglobulin heavy and light chain
V-regions were cloned and sequenced. This showed that
MoAb 2C7 uses a germline gene from the mousgl \{X-

24) family, which shares considerable homology with the
uman \(;3 gene family [29]. The predicted amino acid
sequences were then compared with a directory of human
germline V-gene segments, and not surprisingly homo-

logous human ){ and Vk gene segments were identified.
The MoAb 2C7 heavy chain showed greater than 70%
package running on a Silicon Graphics Iris Indigo work- homology with three members of the 8 family, DP-35,
station. The MoAb 2C7 sequences were aligned and supebP-53 and DP-54 [19]. Similarly, the light chain showed
imposed with the four structures, and the model wagreater than 70% homology with 1k\sequences, includ-
produced. During subsequent refinements, the 1igc structuiag the V!l sequences DPK18, DPK19 and DPK28 [20].
was eliminated from the comparison because it had CDR he V-BASE directory contains gene segments which are
loops of a different length to the MoAb 2C7 antibody. As commonly found within the human population [17,19,20]. It
might be expected from the sequence homologies appareist therefore likely that antibodies similar to MoAb 2C7
in Fig.4, the predicted light chain model very closely could be generated as part of the human repertoire, parti-
resembles the three structures. Several refinements of tlealarly when allowing for combinatorial effects and also
model were made. In the final model (Fig. 5) there were verysomatic mutations of the CDR regions within the rearranged
few restraint violations greater than 5.0, particularly for thegenes. This is, clearly, in keeping with our data showing
Framework regions which are mainly made ugedtrands.  similarity in epitope recognition between MoAb 2C7 and
Thea-carbon backbone structures for all the models showetiuman IgE anti-Derp 1.

an excellent agreement except for tHedfrand of the heavy The structure of the Fv region of MoAb 2C7 was
chain. As expected, in a comparison of the different modelsmodelled using the extensive database of existing immuno-
it was found that the major uncertainties were in theglobulin structures in the Brookhaven PDB [21]. As
orientations of the side chains particularly for the CDR3expected, the search revealed a large number of structures
loops of the heavy and light chains. with sequence homology to the MoAb 2C7 heavy chain,
light chain or both. From these structures, four were selected
on the basis that they had high sequence homology with
both chains. Several rounds of modelling were carried out
Derp 1 elicits IgE antibody responses in 80% of patientdnvolving refinements of the sequence alignments with the
suffering from dust mite allergy [1,2]. From a therapeutic existing structures, particularly with regard to the lengths
point of view, there is therefore considerable interest inand alignments of the CDR3 loops. The models generated
elucidating the nature of the molecular interaction betweenwere examined for restraint violations and for any unusual
IgE and Der p 1, as a basis for designing effective interventiorieatures, such as exposed hydrophobic or buried hydrophilic
strategies. Given that IgE is present in trace quantities iror polar side chains, and a final model was selected. The
serum, it is practically impossible to purify sufficient quan- selected model can be accessed (accession number
tities for structural studies. We have therefore sought to obtaihJ001811) from the EMBL databank, where it should be
a mouse monoclonal antibody which might mimic the pro-a useful resource, particularly when combined with the
perties of a major component of the human IgE response tpublished model of Derp 1 [11].

Fig. 5. A molecular model of the Fv region of MoAb 2C7, showing
a side view (left) and a top view (right). The heavy chain and the
light chain are shown in blue and green, respectively, and th
CDRs of the heavy chain and the light chain are shown in orang
and red, respectively.

Discussion
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Having cloned and sequenced the Fv region of MoAb epitopes in the house dust mite major allergens Derp 1 from
2C7, it will now be relatively straightforward to produce a  Dermatophagoides pteronyssinus and Derf 1 from Dermato-
chimaeric human IgE construct of it. This will provide a  Phagoides farinae. Clin Exp Allergy 1996; 26:36-42.
useful tool to study the molecular interactions involved in11 Topham CM, Srinivasan N, Thorpe CJ et al. Comparative
IgE-mediated responses. The availability of three-dimen- mo_dell_lng of major house dust mite allergen Derp L structure
sional models of MoAb 2C7 and Derp 1 [11], combined Vzlr'](lit'otgblf:'ngr;r;iﬁxéin?dlggf_r(;ﬁ&gmg;am'no acid pro-
W!th further. qata on the epitope sngIfICIIy of MoAb 2C7_, 12 Fiombz)alrdero M, HeymanngPVgi/, Platts-Mills TAE et al. Conforma-
yvlllalso facilitate studies into IgE antibody responses to this  na stability of B cell epitopes on Group | and Group Il
important allergen. Such efforts may lead to new ways of  permatophagoides spp. allergens. J Immunol 1990; 144:1353—60.
suppressing Derp 1-specific IgE synthesis and effecton3 Chua KY, Stewart GA, Thomas WR et al. Sequence analysis of
functions by, for instance, anti-idiotypic antibodies [30]. cDNA coding for a major house dust mite allergen, Derp 1.

Homology with cysteine proteases. J Exp Med 1988; 167:175—82.
14 Kohler G, Milstein C. Continuous cultures of fused cells
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