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Summary. - Nine everlapping peptides covering the entire sequence
of early protein E7 of human papillomavirus type 18 (HPV-18) were
synthesized and tested as antigens with pools of selected human sera
in ELISA. Peptides denoted 18/E7-2, 18/E7-3, and 18/E7-5 (amino
acid positions 11-33, 21-40, and 41-60, respectively) were reactive
with pooled sera originating from HPV-18 DNA-positive cervical
cancer patients but not with sera from HPV-16 DNA-positive cervi-
cal cancer patients or from condyloma acuminata patients. This
suggested that the epitopes contained in these peptides were HPV-18
type-specific, relative to HPV types 16, 11, and 6. On the other hand,
18/E7-1 (aa 1-23) and 18/E7-6 (aa 51-70) peptides were cross-
reactive. The prevalence of antibodies reactive with 18/E7-2,
18/E7-3, and 18/E7-5 peptides in cervical carcinoma patients was
very low. Thus, the utilization of these peptides for monitoring
HPV-18 infection seems to be rather limited.
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Introduction

HPVs are a widespread family of viruses that cause various proliferative
changes of in the infected epithelium (zur Hausen, 1989). To date more than 70
types of HPVs have been identified and more than dozen types have been
shown to be associated with genital tract neoplasms. Recent investigations have
pointed out that HPV-18 may be a particularly high-risk virus. HPV-18 associa-
ted cancers occurred a decade earlier than those associated with other HPV
types, and HPV-18 has also been associated with higher-grade tumours (Barnes
et al., 1988) and increased frequency of recurrence (Walker er al., 1989).
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HPV-11 L2 ORF (Suchankova er al., 1990); (d) pool of sera obtained from healthy children aged
1-2 years.

The following individual sera were tested: 30 sera from healthy children aged 1-3 and 9-11 years
(these sera had been collected during various vaccination studies and served for setting the cut-off
value), the second group of 65 sera originated from INCA patients and the third one from 65 healthy
control subjects matched with the patients by age and area of living. None of these sera was included
in the above mentioned pools.

The sera were inactivated by heating at 56 ©C for 30 mins and kept at -20 oC until investigated. All
sera were tested in 1:20 dilution and cut-off value between positivity and negativity was set at the
mean absorbance plus 3 S. D. of a group of 30 sera obtained from children aged 1-11 years, which
were considered anti-HPV-18-antibody negative. Control sera known to be positive or negative for
HPV-18 E7 antibody were included in each ELISA test. Eicosapeptide 1/E7-1 derived from HPV-1
E7 ORF (aa 11-30) served as control antigen.

Competition assays. Absorption of the reactive antibody in human serum was done with the
control antigen (peptides 1/E7-1) and peptide 18/E7-2 according to the procedure described in our
previous communication (Krchnak er al., 1990).

Results

Amino acid sequences of the nine overlapping peptides comprising the whole
HPV-18 E7 protein and consecutively overlapping each other by 10 amino acids

MHGPKATLQDIVLHLEPQNEIPVDLLCHEQLSDSEEENDEIDGVNHQHLP
REENERENNEREEERNRRRRENE 18/E7~1
ENEENSAERARBENRRERERERS 18/E7-2
BHGANERNEAEREENEBENEE 18/E7-3
PRENNENEBNEREREEEREE 18/E7-4
PEELETTT T
ARRAEPQRHTMLCMCCKCEARIELVVESSADDLRAFQQLFLNTLSFVCPWCASQQ
BRREREEBEEN 18/E7-5
HURENEENEENERESRRBERE 18/E7-6
HENARNEENRANEEEEERER 18/E7-7
ENMENSURSRNSNNERNERE 18/E7-8

EHUEEHEMRERNDENERNERNEaEER 18/E7~9

Fig. 1
Amino acid sequence of HPV-18 E7 protein and location of synthetic peptides
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Table 1. HPV-18 E7 antibedy presence in sera of invasive carcinoma patients and matched control

subjects
No. reactive with
No.
Group tested 18/E7-2 18/E7-3 18/E7-5 1/E7-1v
INCA patients? 65 1 1 2 0
Control subjects 65 0 0 0 0

aBjotopies from 16 patients were tested for the presence of HPV DNA by dot blot hybridization
(Krchnidk et al., 1990). Of these, 6 were positive for HPV-16 DNA and 4 for HPV-18 DNA. Within the
group of HPV-16 DNA-positive patients all sera were negative. Serum of 1 of the 4 HPV-18 DNA-
positive patients was reactive with HPV-18 E7 derived peptides.

bEicosapeptide derived from HPV-1 E7 ORF (aa 11-30) served as control antigen.

The specificity of the reaction was confirmed by competition assay. The
absorption of peptide 18/E7-2-reactive antibodies occurred after preincubation
with 18/E7-2 peptide as evidenced by decreased A,q, values in ELISA. A similar
treatment with 1/E7-1 was without effect (results not shown).

Discussion

HPYV types 6 and 11 are most often found in benign condylomas, while HPV
types 16 and 18 (and also 31, 33, and 35) are frequently detected in invasive
carcinomas. The establishing of type of HPV involved already at the early stage
of the cervical pathological process (detected by cytology and/or colposcopy)
may provide important leads for the treatment and subsequent follow-up of the
disease. HPV proteins do not represent suitable antigens for serological scree-
ning due to the antibody cross-reactivity caused by a high degree of homology
on the amino acid sequence level in different HPV types. Synthetic peptides,
however, have already been shown to be capable of detecting type-specific
reaction with sera obtained from patients infected with various HPV types
(Miiller et al., 1990; Krchiidk et al., 1990; Diliner, 1990; Bleul er al., 1991; Miiller
et al., 1990).

The distribution of immunoreactive epitopes on HPV-18 E7 protein showed
a similar pattern when compared with the location of epitopes on E7 protein of
type 16, recently described by us (Krchndk et al., 1990). Carboxyterminal part of
both proteins did not contain any seroreactive epitopes, while aminoterminal
parts contained epitopes reactive with type-specific antibodies. These results
seem to be in line with those reported by Selvey et /. (1990) and Tindle et al.
(1990) who used panels of monoclonal antibodies raised against genetically
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proteins posses a higher overall beta sheet potential. The different conformatio-
nal preference (alpha helix in type 16 versus beta sheet in types 6 and 18) may
contribute to different recognition of type-specific and type-common antibodies.

The prevalence of antibody reactivity with the type-specific E7-derived
peptides was low. Only 2 out of 65 INCA patients possessed HPV-18 E7 antibody
and 3 of the 4 sera from HPV-18 DNA positive patients were free of this
antibody. In this respect, our results seem to correspond to those reported by
Bleul er al. (1991), who found only 3 out of 94 German INCA patients’ sera
reactive with a synthetic peptide comprising aa 32-59. On the other hand,
a higher prevalence of E7 reactive antibodies was detected when bacterial fusion
E7 protein was used as antigen (7 out of 46 sera from INCA patients were
reactive; Kochel er al., 1991).

In summary, we have identified seroreactive regions of HPV-18 E7 by testing
overlapping peptides with pools of selected sera and used these peptides (18/
E7-2, 18/E7-3, and 18/E7-5) to determine antibody presence against HPV-18 E7
protein in different groups of sera. We have demonstrated that the prevalence of
antibodies reactive with these epitopes is very low. For monitoring HPV-18
infection, only peptide 18/E7-5 could possibly be used together with other,
specifically reactive HPV-18-derived peptides which will probably be identified
in the future.
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