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HPVI6-TRANSFORMED

HAMSTER CELLS

HEF cells, a continuous, spontancously transformed cell line
derived f“r(')r‘n hamster embryo fibroblasts (Kutinova et al., 1975),
and HaCaT cells (Boukamp ef al., 1988), were used as negative
controls. CaSki cells derived from an HPV16 DNA-positive
cervical cancer (Baker, 1983) served as a positive control. For both

primary and secondary cultures, Dulbecco’s modification of

Eagle's Medium (DMEM) (Sevae, Prague) supplemented with 10%
of foetal calf serum was used. The established cell lines were grown
in EPL medium (Sevac, Prague) (Kutinovad and Vonka, 1978),

Plasmids. pl6HHMo carrying HPVI16 E6/ET ORFs and
a portion of E1 ORF (Vousden er al., 1988), pEJ6.6 containing
activated Ha-ras gene (Parada ef al., 1982), and pAGGO carrying
the neomycin resistence gene (Colbere-Garapin et al., 1981) were
used. They had been kindly donated by Drs. K. Vousden (Ludvig
Institute for Cancer Research, London), M. Diirst and FRosst (both
BKFZ, Heidelberg), rmpmnwly pEAT6E ;om:muw HPVI6 L6
ORF (nt 24-654 in EcoRT and BamH]I sites of pEAgpt plasmid)
wis obtained through the courtesy of Dir. M. Diirst.

Transfection experiments. Subconfluent secondary hamster
kidney cell cultures grown in 60 mm plastic Petri dishes (Nunc,
De nmmk) were co-transfected with 10 pg of plasmid DNA
composed of a mixture of pl 6HHMao, pEI6.6 and pAG6E0 plasmids
(0, wowewy using lipofectin kit (Transfection Reagent DOTAFP,
Boehringer, Mannheim) according to the manufacturer's
instruetions. Parallel cultures were transfected with combinations
of two plasmids and some were mock-transfected. Both before
and after transfection the cells were cultivated in DMEM
supplemented with 10% of foetal calf serum (Sigma), After
reaching confluency the cultures were split 12 and 200 pg/m)
G418 (Sigma) was added.

DINA extraction. High molecular mass DNA was extracted using
the sodium dodecyl sulphate (8DS)-proteinase K-phenot-
chlaroform method of Blin and Stafford (1976).

RNA extraction, Total RNA was extracted using the acid
guanidium thiocyanate-phenol-chloroform method (Chomerynski
and Sacchi, 1987),

Southern and Northern blot analyses. The Southern blot analysis
was performed following the original protocol (Southern, 1975)
but using a vacuum transfer equipment (Vacu Gene TMxL,
Pharmacia, Sweden). The Northern blot analysis was carried out
as follows. Twenty pg of total RNA in loading buffer containing
0% (v/v) formamide (Sigma), 17.8% (v/v) formaldehyde (37%
solution, Sigma) in 10 mmol/l MOPS buffer (Sigma), 5 mmol/l
sodium acetate, T mmol/l EDTA, and 1% (v/v) Ficoll 400
(Pharmacia) was denatured for 10 ming at 65°C. The denatured
RNA was electrophoresed on 1% agarose gel with marker RNAs
(Sigma) and transferred to Hybond-N nylon membrane
(Amersham) in 20xS8C buffer (20x55C: 3 mol/l NaCl, 0.3 mol
sodivum citrate), The membrane was baked at 80°C for 2 hrs, then
used for hybridization,

S()mhc:m hybridization of DNA was p(“l"m!“l’tmd in SxSSPE
(L SSPE 0.8 mol/l NaCl, 10 mmol/! Nall LO, 1T mmol/l EDTA,
pH 7.7y, SxDenhardt’s solution ( [xDenhardt’s wlumm 2% (wiv)
BEA, 2% (wiv) Ficoll, 2% (wiv) polyvinylpyrrolidone), 0.5% SDS
and 20 pg/ml calf thymus DNA denatured by boiling for 10 mins.
The membrane was prehybridized for T hr. The DNA probe was
prepared as follows. Plasmid pEATIG6EG was digested with

EcoRT + BamH] (Amersham). The resulting 630 bp fragment
(HPV16 nt 24-654) was pmuf jed from agarose using a DNA
purification matrix kit (Bio-Rad) and Jabelled with [alpha*P]dCTP
(Amersham) to the specific activity of Ix10" dpm/pg using ran-
dom priming method (Feinberg and Vogelstein, 1983). The
denatured P-labelled probe was added to a final concentration
of Ix10¢dpm/mland the incubation was continued overnight. The
membrane was washed twice in 2xSSC with 0.1% SDS at room
temperature for 10 mins, and then twice in 1xSSC with 0.1% SDS
at 65°C for 30 mins, The membranes were exposed to X ~ray film
(Fuji,Rx}). Northern hybridization was carried out at 42°C under
the above conditions with additional 50% formamide. For
hybridization with RT-PCR products the oligoprobe (see above)
was prepared as follows: 50 m‘r‘ ioles of the oligonucleotide was
end-labelled with [gamma-*P]dATP (Amersham) using T4
polynucleotide kinase (Amersham) in 50 mmol/1 Tris-HCpH 7.6,
10 mmol/ EM;v( Ly 5 mmol/l DTT and O mnnmﬂ/F EDTA, at 37°C
for 30 mins, to the specific activity mf " dpm/pmol. Prehy-
bridization was performed at 60°C for | h]r m 5xS8C, 1% SDS,

20 mmol/l sodium phosphate pH 7.5 and 200 pg/ml calf thymus
PNA denatured by boiling for 10 mins. Hybridization with
denatu wi labelled probe (1 i)(‘)“‘ dpmy/mly was carried overnight
under the same conditions as the prehybridization, Washing was
performed twice in 2x88C wrtﬂ 0 1o SIS at 60°C. The membranes
were exposed to X-ray film (Fuji, RX) overnight.

Polymerase chain reaction (ﬁ’(‘ CRE Ten ng of DINA was subject-
ed to PCR using HPV16 E6-specific E6R and E6C primers
(Johnson et al., 1990). PCR was performed under the same
condition ag reverse transeriptase-PCR (RT-PUR, see below),

RI-PCR, One pg of total RNA in 20 mmol/! Tris-HCH pH 8.3
S0 mmel/L KCL 2.5 mmol/l MgCland 0.1 mg/ml bovine serum
albumin (BSA} was treated \:wit‘}“ ﬂ U of RMAase-free
DNAase T (Sigma) in total volume of 10 pl for 25 mins at room
temperature and then 1 pl of 20 mmoV/ ﬁ LD TA was added to the
reaction mixture. After 10 mins of incubation at 65°C, the first
strand of cDNA was synthesized according to the protocol of
Frohman ef al. {1988}, using 18 U of reverse M'an‘mcriptme
(RAV2ZRT, Amersham) and 25 ;"mm]lm mf 011 golc )mxmm
S-GACTCOAG M/\ﬁ ATCGATTTTT T l -3 in
a total wlwrw of 20 pl. The reaction was pm‘fbn‘mmi at 4 “C" f‘ur
2 hrs. Then 2.5 ul w{ t 1e reaction mixture was used for HPV Eo6-
specific PCR. DNAase- treated RNA untreated with reverse tran-
scriptase was used in parallel to evaluate the possible contamina-
tion of the RNA preparations by DNA. PCR amnlif'c;m«;m was
performed ina total volume of 100 1 1@()nlulr11u 10 plof 1OxPCR
buffer (LUSB), 200 pmol/l each of dATP, dGTP, dCTP and dTTP,

25 pmoles of forward and bewk:wwd prmwm {(E6 R: 5-GCAAG-
(/\A(‘A(x “/\(“'I“(‘i("(“}/\ Pt 201-220)and ¢: S-GTTGTCTCT
GGTTGCAAATC-3' (nt 620-601), (Johnson er al., 1990} and
of Tag pmlwncmw (USB). After an initial cycle of
for 5 mins, annealing at 55°C for 1 min and
extension at 72°C for 2 muns, a total of 38 cycles of amplification
were performed. Each eycle consisted of denaturation (94°C, 1 min}
primer annealing (55°C, 1 min) and extension (72°C, 2 mins). Fi-
nal annealing (55°C, I min) and elongation steps (72°C, 7 mins)
were performed after the last cycle. Amplified products were di-
rectly analyzed on 3% agarose gels using PCR marker (USB) and
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epitopes present in the peptides used, the serological assay
used, the low expression of E6 and E7 proteins, their
processing and/or presentation to the immune system, or
possibly with the fact that the development of E6 and E7
antibodies is a late event, is not understood at this writing.
It is also possible to speculate that the antibodies formed
were either absorbed by the viral proteins expressed by the
tumour cells or blocked by viral proteins released from the
tumours into the blood stream; however, no data are available
supporting this explanation. Other serological assays
utilizing more complex antigens may provide more
meaningful information. However, it is also possible to view
the discrepancy between the findings in human and hamster
sera from a different angle and assume that the development
of antibodies to the E7 and E6 linear epitopes present in
sera of cervical cancer patients was conditioned by extensive
virus replication preceding or accompanying the
development of cancer; this was not the case of HPV 16-
induced tumours in hamsters in the present experiments. At
variance with the serological data, a majority of tumour-
bearing animals gave a positive reaction in the
lymphoproliferation assay, suggesting that they recognized
the T cell epitopes of E6 and E7 proteins. These findings
must be interpreted with caution, however, because some
of the positive results were on the brink of significance and
no consistent pattern was apparent. On the other hand, the
relatively good correspondence between the results obtained
with the two peptide mixtures and the H9 cell extract
supports the view that the reactivity monitored possessed at
least a certain degree of specificity.
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