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Abstract

The identification of MHC class Il-restricted peptides has become a priority for the development of peptide-based prophylactic and
therapeutic vaccines. The aim of this study was to assess the correlations between peptide-binding assays on purified HLA Il molecules and
immunization of human HLA |l transgenic mice deficient in murine class Il molecul@s)(AVe used as models two MHC class lI-restricted
peptides, one derived from the HIV Nef regulatory protein (MNefg and the other from th8chistosoma mansoni 28-kDa glutathione-S-
transferase (Sm28GSo_»19). High correlations were found between the two approaches, which showed that theedafid Sm28GST
190-211 Peptides may represent promiscuous ligands for HLA-DQ and for HLA-DR molecules, respedtieeuggest a rational method
based on the combination of peptide-binding assays and HLA Il transgenic mice experiments as consistent and complementary tools for
selecting T helper epitopes.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction HLA Il molecules[7,8]. Transgenic mice expressing human
MHC class Il molecules also provide a useful model for
Several strategies have been proposed for identifying identifying HLA ll-restricted epitope$9—14]. It has been
MHC class ll-restricted epitopes. An empirical method shown that the coexpression of endogenous murine H-2
consists of testing in vitro the CO4-cell responsesinduced  class Il molecules reduces the intensity of human HLA
by a panel of overlapping peptides which cover the protein of Il-restricted antigen-specific responses in HLA Il transgenic
interest, then selecting the peptides against which reactivity mice, by favoring murine over human MHC recognition and
is observed[1-3]. Another strategy uses T-cell epitope education15]. This prompted us to use HLA Il transgenic
prediction programs in order to define peptides potentially mice deficient in H-2 class Il expressionA). Combining
capable of binding multiple HLA Il moleculdd—7]. In this class Il binding assays and HLA Il transgeni@@Amice
context, in vitro class Il binding assays have been developedallowed us to confirm the HLA restriction patterns of two
to confirm the affinity of the selected peptides for different different peptides, one derived from the HIV Nef regula-
tory protein and the other from th§chistosoma mansoni
* Corresponding author. Tel.: +33 3 20 87 12 42; fax: +33 3 2087 10 10, 20 KDa glutathione-S-transferase (Sm28GST). We show
E-mail address: Vleronique.Pancre@ibl.fr (V. Pare here that these two approaches represent consistent and
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2. Materials and methods
2.1. Peptides

Nef 56—68 (AWLEAQEEEEVGF) and Sm28GSTg0-211
(ENLLASSPRLAKYLSNRPATPF) peptides were synthe-
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2.5. Antibody and cytokine detection

The quantification was performed by ELISA as previ-
ously described13,21] Mouse sera were diluted 1/100 for
total 19G, 1gG1 and 1gG3 and 1/10 for IgG2a and 1gG2b
detection and peroxydase labeled anti-mouse IgG1 (dilution

sized on an Advanced Chemtech model 357 MES Synthesiz.erl/gooo) or IgG2a dilution 1/2000) were provided by Diag-
(Advanced Chemtech Europ, Brussels, Belgium) as previ- nostic Pasteur (Marnes-la-Coquette, France). {Figlease

ously described16]. Homogeneity was confirmed by ana-
lytical HPLC.

2.2. HLA class II peptide-binding assays

in the supernatants was detected using sandwich ELISA. The
antibody pair used for the detection was provided by BD
PharMingen (San Diego, CA, USA). Absorbances at 492 nm
were measured using a multichannel spectrophotometer
(Titertek Multiskan MCC 1340). Results were expressed

EBV homozygous cell lines were used as source of humanas the mean of duplicate wells after substraction of the

HLA class Il moleculeq17]. As previously describe{B],
purified HLA-DR and HLA-DQ molecules were incubated

with areferenced biotinylated peptide in the presence of serial

dilutions of Nefsg_gg0or Sm28GSTygp-_211COMpetitor pep-

background.

3. Results

tide. Data are expressed as the peptide concentration that

prevented binding of 50% of the labeled peptides)C
2.3. HLA transgenic AB° mice

C57BL/6 mice expressing different HLA Il alleles (DR2,
DR3, DQ6 and DQ8) and deficient in murine class Il
molecules (A8°) were a kind gift of Dr. Ch. David (Mayo
Clinic Rocheester, MI, USA)18]. Mice expressing the
HLA-DR1 transgene on an FVB/N background were kindly
provided by Dr. D. Altmann (Hammersmith Hospital, Lon-
don, UK) [19] and backcrossed with C57BL/6pBA mice
[20]. HLA transgenic A° mice were immunized s.c. with
the Nef 5668 Oor the Sm28GSTigp-211 peptide (5Qug)
in CFA (Sigma-Aldrich, Saint Quentin Fallavier, France)
and two booster injections with peptide (2§) in IFA
(Sigma—Aldrich) at 2 weekly intervals were performed.

2.4. Analysis of proliferative response

3.1. Prediction of HLA-DR-restricted epitopes

We used TEPITOPE, a T-cell epitope prediction program
for HLA-DR moleculeg[4], to analyze the sequence of the
Nef 56_68 and SM28GSTigp_211 peptides. The Sm28GST
190-211p€eptide was predicted to contain promiscuous bind-
ing motifs for HLA-DR. In particular, several potential epi-
topes binding to the HLA-DR1, HLA-DR2 and HLA-DR3
molecules (which correspond to the HLA-DR transgeng¢ A
mice used in this study) were identified. In contrast, no HLA-
DR binding motifwas found inside the N&f_ggpeptide (data
not shown).

3.2. High binding capacity of the Nef s¢_ss peptide to
HLA-DQ alleles and of the Sm28GST 199_211 peptide to
HLA-DR alleles

The two peptides were submitted to binding assays spe-
cific for HLA-DR and HLA-DQ alleles frequently encoun-

The proliferative response was measured as previouslytered in the Caucasian populatiomable 1. It has been

described21] by incubating 5« 10° splenic or lymph node

reported that 1000 nM I§g may be defined as the affinity

cells, removed 7 days after the last injection, with an optimal threshold associated with immunogenicity in the context of

concentration of peptide (3&) for 5 days. The cell culture
supernatants were tested for cytokine release.

Table 1

Binding capacities of the Sm28GSdp-211peptide to HLA class || molecules

HLA-DR molecules[22]. The results were also expressed
in terms of relative activity. This latter is the ratio between

Alleles Allelic frequencies (%) Referenced peptide ~ Referenced peptideSm28GSTgo-211  Relative activity
ICs0 (NM) ICso (NM)

DR1 DRB1*0101 9.3 HAo06-318 55 80 14.5
DR2 DRB1*1501 8.0 A3s2_166 3 120 40
DR3 DRB1*0301 10.9 M3-16 125 150 1.2
DR4 DRB1*0401 5.6 HAope-318 30 200 6.7
DR7 DRB1*0701 14.0 YKL 125 2000 16
DR11 DRB1*1101 9.2 HAo6-318 23 225 9.8
DR13 DRB1*1301 6.0 Bi;-36 1000 1250 1.25
DQ6 DQA1*0103/DQB1*0603  6.2/5.8 Béo-164 2750 >10000 >36.4
DQ8 DQA1*0301/DQB1*0302 14.2/8.1 DQB-s7 200 1500 7.5
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