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Summary. - We evaluated possibilities to analyze serum antibodies
to non-structural (peptides derived from adenovirus Elb protein)
and structural (hexon) adenovirus antigens by ELISA. Synthetic
dodecapeptides covering a putative A-gliadin cross-reactive antigenic
determinant of the Elb protein were used. The aminoterminus of
the peptides appeared to be important for antibody binding but the
exact sequence of a possible common B-cell epitope within the
peptides remained open. Coupling of the peptides to a carrier protein
was essential for ELISA analyses of serum antipeptide antibodies.
IgA antibodies to both adenovirus derived E1b peptides and hexon
antigen could be detected already two weeks after the onset of an
acute adenovirus infection, while antipeptide IgG antibodies were
seen in a restricted number of patients only.
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Introduction

Adenovirus type 12 (Ad12) is associated to coeliac disease CD by seroepidemi-
ological studies (Kagnoff er al., 1987; Arato er al., 1991). So far direct evidence of
a persistent adenovirus infection in the gut of patients with CD is equivocal
(Carter et al., 1989; Mahon er al., 1991). New tools for the study of adenovirus-
coeliac disease association are urgently needed.

A-gliadin is the toxic fraction of gluten and is known to activate CD (Howdle
et al., 1984). There is considerable amino acid homology within a 12 amino acid
long residue (LR R G M F R P S Q C N) of human adenovirus type 12
(Ad12) E1b protein and A-gliadin (L G Q G S F R P S Q Q N) (Kagnoff er
al., 1984). Antibodies to a 6 amino acid long synthetic peptide (R P S Q Q N)
derived from A-gliadin have been found in the sera of untreated CD-patients
(Kagnoff er al., 1987). CD-patients also show abnormal cell-mediated immune
responses, e. g. delayed hypersensitivity reactions to the 12 amino acid long
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carboxyterminal end were chosen for further analyses.

Determination of serum antibodies to non-structural and structural adenovirus
antigens

Children with an acute adenovirus infection showed significantly increased
antipeptide IgA antibody levels to Ad12 and Ad40 E1b compared to seronega-
tive controls (Table 1). They also had increased IgA antibody levels to adeno-
virus hexon antigen. Similar trend was also seen when antipeptide IgA antibo-
dies to A-gliadin were analyzed but the mean difference did not reach statistical
significance. Ten of 16 (63 %) cases and 9 of 16 (56 %) seropositive controls had
positive (> 25 EIU) IgA antibody levels to the Ad E1b (results obtained with
type 12 or 40 combined) derived peptide antigens, but only 2 of 16 (13 %)
seronegative controls were positive. Distribution of positive antipeptide IgA
antibodies to A-gliadin was almost equal among cases (44 %) and controls (25 %
to 31 %).

Children with an acute adenovirus infection showed considerably increased
IgG antibody levels to adenovirus hexon antigen (Table 1), but antipeptide IgG
antibodies to Ad12 or Ad40 E1b failed to show major differences between cases
and controls. Antipeptide IgG antibody levels to A-gliadin were somewhat
higher both in the cases and in the seropositive controls when compared to
seronegative controls. However, the mean differences did not reach statistical
significance when adjusted to background reactivitiy obtained with KLH. Six of
16 (38 %) cases and 7 of 16 (44 %) seropositive controls had positive 1gG antibody
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levels (> 35 EIU) to the Ad Elb peptides (results obtained with type 12 or 40
combined), but 2 of 16 (13 %) of seronegative controls also were positive. Again
there was no difference in the distribution of positive antipeptide IgG antibodies
to A-gliadin in cases (44 %) and controls (31 %).

Discussion

Our results showed that adenovirus E1b protein derived synthetic peptides
that correspond to the toxic fraction of A-gliadin contain B-cell epitopes. A B-
cell epitope is considered to contain four amino acids at minimum (Geysen er
al., 1987). Our A-gliadin derived dodecapeptide contains a B-cell epitope in its
carboxyterminal portion (Kagnoff er al., 1987). However, according to our results
B-cell epitopes appeared to be located in the aminoterminal portion of the
peptides because conjugation of the peptides from their aminoterminus abolis-
hed the antigenic reactivity. Results from our inhibition ELISA analyses poin to
the same direction. There was only a single amino acid difference between the
aminoterminal portions of the Ad12 and Ad40 peptides, but the carboxyterminal
portions of Adl2 and A-gliadin peptides also differ by one amino acid only.
Exact definition of an underlying common B-cell epitope would require step-by-
step scanning of the peptides.

As described by Halonen er al. (1979) IgA-class antibodies to the adenovirus
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