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INTRODUCTION

The E7 oncoprotein Is expressed early in the madigiadation of possible sandwich EIA pairs. Potential sand-
transformation of cervical epithelial cells and is considepadls were identi ed from the reactivity of the MAbs to

a promising marker for early detection of cancer. F@rPadiz)

nostic use, detection of E7 with immunocytoche‘ﬁﬁ&?gf)
HPV

(ICC) could be a complement to the currently uq_e”g\/l]f@

smear technique for resolving inconclusive sa
Ultimately, the antigen could be detected in lysed cell

Epitope mapping with fragment display
The epitopes of the MAbs were determined in order to allow

of phage clones displaying overlapping fragments of
rotein. The antibodies raised by immunization with
E7 oncoprotein showed reactivity to two different
7 regions and the antibodies raised by immuniza-
fBRI&E®h HPV18 E7 oncoprotein showed reactivity to four
e parts of the HPV18 E7 protein. Antibodies with low
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by an Immunoassay, replacing the need for cytologl, badess and with epitopes apart from each were chosen (B) Antibodies for use in ICC and IHC
methods. Both approaches would require sets offiigéiglopment of HPV16 and 18 speci ¢ E7 ElAs.

Specl ¢c Immunoreagents.
In this project, functionality-based screening me
were used to establish monoclonal antibodies op
suitable for:
(A) Determination of oncoprotein E7 in cell lyse
by Immunoassays, and
(B) Detection of E7 oncoprotein by ICC or IHC.

Establishment of E7 antibodies
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(A) EIA (B) ICC/IHC

Two different screening methods were used to establish antibodies suitable for (A) EIA development
and (B) ICC/IHC on formalin- xed samples.

Functionality of selected antibodies
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Hybridomas selected from the slscreen were tested for functionality in Immunoassay (IA) with
untreated E7 in solution, Immunocytochemistry (ICC) and Immunohistochemistry (IHC). The results
indicated that the screening process is crucial for selection of antibodies with the desired functionality.

(A) Monoclonal antibodies for
detection of E7 In solution

To obtain antibodies optimal for iImmunoassays, immuniza-
tions were done with intact recombinant E7 and established
hybridomas were screened for reactivity against E7 pro
tein In solution. Epitope mapping was done by testing for
reactivity towards overlapping E7 fragments expressed on
phage. Potential antibody pairs were selected for low k
values determined by Quartz Crystal Microbalance (QCM)
technology and for having epitopes adequately separated
from each other as determined in the epitope mapping. The
performance of selected antibody pairs was validated and
the best pairs were used for construction of sandwich immu-
noassays, EIA.

Protein fragment display
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Overlapping fragments of the HPV16 and HPV18 E7 proteins were displayed on phage particles. The
reactivity of the MADs to the different phage clones was tested in an EIA. From the binding pattern, the

approximate epitopes could be determined.

Senstitive and speci c EIAS
against HPV16 and HPV18 E7

Antibody pairs chosen from the epitope mapping were tested
and the combinations with highest dose-response were selec
ted for assay development. The antibodies were puri ed on
Protein A, labeled according to standard technigues and used
for the development of two one-step EIAs. The catcher anti-
bodies in each pair, E/16-41 and E718-1, were biotinylated
with 5-molar excess of biotin-N-succinimide caproate ester
In 0.1M NaHCO ,, pH 8.5 for two hours. The tracer antibo-
dies, E716-9 and E718-38, were horse radish peroxidase
(HRP) conjugated. HRP type VI was activated with NalO
and incubated with the antibodies for two hours. After sta-
bilization with NaBH,, the antibodies were puri ed on gel
chromatography.

Antibodies suitable for ICC and IHC were selected for binding
to formalin- xed E7 protein. The antigen was xed in 4%
PFA for 1h and immobilized in 96-plate wells. Growth media
from the hybridomas was added to the wells and antibody-
binding was detected with HRP conjugated rabbit anti-mouse
PADb. Selected antibodies were validated on formalin- xed
cervical cancer cell lines in ICC and IHC.

Several of the antibodies selected for reactivity against
formalin- xed immobilized antigen, also showed reactivity
to xed cancer cell lines CaSki and HelLa. As a negative con-
trol C33A, a non HPV-infected cervical cancer cell line, was
used. First, the antibodies were tested against formalin- xed
cells in ICC. Those showing functionality in ICC were further

ested in a tissue-like sample (IHC). For IHC experiments, cells
were clotted In brin, formalin- xed, paraf n-embedded
and further treated as tissue samples. Some of the antibodies
showed functionality also in IHC.

HelLa C33A

Staining of E716-74 in IHC. E716-47 stains CaSki strongly and HeLa weakly (seen as brown color).
The negative control, C33A, is unstained. All cells were counterstained with Mayer’s hematoxylin

HelLa

E716-81 speci cally stains CaSki cells, expressing HPV16 E7, in IHC.

A linear dose response was seen for both EIAs for 0 — 4000
pg E7/mL. The analytical sensitivity (2 SD above background)
was 100 pg/mL for the HPV16 E7 EIA and 70 pg/mL for the
HPV18 E7 EIA for GST tagged protein. This corresponds to
a detection limit of approximately 0.8 pg native HPV16 E7
and 0.6 pg HPV18 E7 per well.

Lysates of the cervical cancer cell lines CaSki (expressing
HPV16 E7) and HelLa (expressing HPV18 E7) respectively
showed a linear dose-response, proving that the endogenous
E7 could be detected as well as the recombinant protein.
Lysate of 160 HPV-positive cells, in a sample volume of 25
LL, gave a signhal corresponding to 2500 pg E7/mL In the
standard curve. This is equivalent to 60 pg E7 in both EIAs.
The assays showed high speci city to the target antigen with
no cross reactivity with low-risk HPV1, 6 or 11 E7 or with
other high-risk oncoproteins.

Assay procedure: 25 L of sample was added to Streptavidin plates and incubated with 100 pL catche
and tracer antibodies for 120 min. After washing, the amount of bound HRP E7 MAb was determined
by incubation for 30 min with 100 pL TMB substrate followed by 100 pL 0.12 M HCI and determination
of absorbance at 450 nm.

Dose response HPV16 E7

Speci city HPV16 EIA

CaSki HelLa

E718-79 speci cally stains HelLa cells, expressing HPV18 E7, in IHC.

CONCLUSION

t

suitable for two different applications (A) EIA
development and (B) ICC/IHC.

In solution were optimal for development of two

speci ¢ and sensitive EIAs for HPV16 and HPV1

E7, respectively.
Antibodies selected for reactivity to the formalin-

Two different strategies were used to select antibodie

Antibodies selected for reactivity to E7 antiger

xed, immobilized E7 protein proved good functionalit
In ICC and IHC.

The selection process for identi cation of optimal

antibodies should be based on a screening proc
resembling the intended application of the antibodie
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