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The human papillomaviruses (HPVs) have been
found in over 90% of cervical cancers, and HPV-16 in
particular is found in roughly half of cervical cancer [1].
HPV16 contains DNA of 7905 base pairs, which con-
sists of 9 open reading frames, 2 of them (L1 and L2)
encoding for the structural viral proteins. Other 7 frames
are attributed to early viral genes and control viral re-
production and manifestation of the pathogenic potential
[2]. The early protein E7 of HPV16 has been identified
as the major transforming protein. The expression of
the E7 protein is maintained in carcinoma cell lines [3]
and induces immortalization and transformation in a
variety of rodent and human cell types [4]. Since E7
oncoprotein is consistently retained in the malignant
cells, HPV-16 E7 has always been chosen as a tu-
mor-rejecting antigen [5] to treat HPV-associated cer-
vical malignancies.

 The product of the E7 gene is a relatively small
phosphoprotein consisting of 98 amino acids. It is struc-
turally and functionally related to the proteins of other
DNA-containing viruses, such as the larger T antigen
of SV40 and E1A early protein of adenovirus. E7 pro-
tein can be divided into three main domains — CR1,
aa 1-15; CR2, aa 16-37; CR3, aa 38-98. All 3 do-
mains are essential for the manifestation of the biological
properties of E7 [6]. The CR1 of HPV16 E7 may be
related to transformation potential of this gene. The CR2
region is commonly thought to contain two indepen-
dent, functional domains involved in binding pRb and

CKII phosphorylation [7–9]. The CR3 domain contains
two “CXXC” sequence participating in Zn binding [10,
11]. Immunological studies had identified epitopes of
E7 protein [12, 13]. Deletion or mutation of HPV16 E7
may lead to a substantial decrease of transforming
potential or immunogenicity of this gene. Previous stu-
dies showed HPV16 E7 gene variants were found in
widely separated locations [14] and that some proper-
ties of these variants changed in comparison with pro-
totype E7 protein [15], so the virus may vary by patho-
genicity and tissue tropism, escape the immune re-
sponse induced by natural infection or vaccines, cause
persistent infection. So the studies of HPV16E7 vari-
ants may have a great significance for improvement of
the strategies for therapy of HPV related diseases.

In this study, a new type variants of HPV16E7 iso-
lated from cervical carcinoma biopsy samples from
patients in the area with highest incidence of cervical
cancer (Hubei province, China) were compared with
the prototype E7, and the expression and immunoge-
nicity of respective protein has been investigated. These
data could provide theoretic reliance for the develop-
ment of HPV therapeutical vaccines in Hubei province
of China and for further study of biological function of
the variant E7 proteins.

MATERIALS AND METHODS
Isolation, cloning, sequencing of HPV-16 E7

genes. 10 EcoRI/HindIII fragments of 300 bps contain-
ing HPV16 E7 gene were obtained from cervical carci-
noma biopsies samples from patients of HuBei province
(China) by add-on PCR. The primers for HPV16 E7 open
reading frame were based on published sequence of
HPV16. The 5' primer containing EcoRI site was 5' GG-
GAATTCATGCATGGAGATACACCTAC 3'. The 3' primer
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containing HindIII site was 3' GGTAGACAA-
GAGTCTTTGGTATTCGAACGG 5'. The 100 µl PCR
mixture containing 0.5 µg of template DNA, 30 pmol of
the E7 primers, 0.2 mM of each dNTP, 10 µl 10 × buffer,
and 2 units of Taq DNA polymerase (Promega, Madi-
son, WI, USA) was denatured at 95 oC for 7 min and
then subjected to two different 15 amplification cycles.
The first-round PCR amplification was performed as
follows: 1 min of denaturation at 93 oC, 1 min of primer
annealing at 45 oC and 1 min of extension at 72 oC with
the thermal cycler. The second - round PCR amplifica-
tion was performed as follows: 1 min of denaturation at
93 oC, 1 min of primer annealing at 55 oC and 1 min of
extension at 72 oC. The products of amplification were
cloned into the EcoRI and HindIII sites of the plasmid
pUC18 creating the recombinant plasmids. For prepa-
ration of plasmid DNA transformed E.coli JM109, bacteria
were grown in LB medium in the presence of X-Gal,
IPTG and ampicillin. The purified plasmids containing
pHPV16E7 gene were sequenced by dideoxynucleotide
chain termination method for both strands using T7 se-
quencing Kit (Pharmacia, Sweden) according to the
specifications of the manufacturer. Amplification and
sequence analysis of cloned prototype E7 DNA was
performed by the same methods as above described.
PCR template production and the sequence determi-
nation were repeated using a second aliquot of the bio-
psy DNA and cloned the prototype E7 DNA. The re-
combinant plasmids containing variant E7 gene was
denominated as pHPV16E7-HB.

Expression of the mutant E7 protein. The DNA
fragment of mutant E7 was isolated by digestion with
EcoRI and HindIII from the plasmid pHPV16E7-HB,
inserted into the plasmid pWR590-1 which was a gift
from Dr. Lihe, Guo (Shanghai Institute of Cytology,
Chinese Academy of Sciences) and designated as
pWHPV16E7-HB, and used for transformation of E.coli
JM109. The bacteria containing positive recombinant
plasmid were grown in LB medium and induced by
IPTG. Then the total proteins of cultured bacteria were
analyzed by 8% SDS-PAGE gel electrophoresis and
Western blot according to the standard protocols [16].

 Transduction of NIH/3T3 and detection of the
expressing mutant E7 protein in cells. As an ex-
pression vector, we used pLXSN which was gifted by
Dr. Zu Yan Zhu (Institute of Hydrobiology, Chinese
Academy of Sciences). For the generation of pL(E7-
HB)SN, E7 gene was subcloned from pWHPV16E7-HB
into pLXSN by the next procedure: pWHPV16E7-HB
was digested by HindIII, repaired by Klenow fragment
and digested by EcoR I. Then E7-HB gene containing
blunt end and cohesive end was obtained. The pLXSN
was cut by Xho I, repaired by Klenow fragment and cut
by EcoRI again. Then the digested E7-HB and pLXSN
were ligated by T4 ligase (Sigma, St.Louis, MO, USA).
pL(E7-HB)SN was transducted into NIH/3T3 cells which
were cultured in DMEM medium supplemented with 10%
calf serum. Calcium phosphate-DNA coprecipitation and
blank vector as control according to the standard proto-
col [16] were used.

Total RNA of NIH/3T3 cells transfected with recom-
binant plasmid was extracted at different harvesting time
using RNA extraction Kit (Life Technologies, Gaithers-
burg, MD, USA) and was dissolved in 10 µl of RNase-
free water. The RNA was incubated at 65 oC for 10 min,
then reverse-transcribed in a 20-µl reaction mixture
containing 30 pmol of special primer, 200 µM of each
dNTP and 200 U AMVRTase (Promega, USA) so on.
The mixture was incubated at 37 oC for 60 min and at
95 oC for 5 min. Then PCR was performed as follows:
10 µl of the cDNA was added to a 90-µl PCR mixture
containing 30 pmol of special primers of E7 gene,
0.2 mM of each  dNTP, 10 µl 10 × buffer, and 2 units of
Taq DNA polymerase (Promega, USA). The amplifi-
cation procedure was as follows: denaturation for 60 s
at 94 oC, annealing for 60 s at 58 oC, extension for 60 s
at 72 oC, 30 PCR cycles. The up-stream primer was
5' GGGAATTCATGCATGGAGATACACCTAC 3'. The
down-stream primer was 3' GGTAGACAAGAGTC-
TTTGGTATTCGAACGG 5'.

The transfected NIH/3T3 cells were harvested at 24,
48, 72, 96 and 120 h respectively and washed twice
with PBS (pH 7.2), then smeared on slide glass and
fixed with 5% formalin for 20 min after slide glass dried.
Then mouse monoclonal-antibodies of E7 protein gifted
by Dr. Zhiming Zheng (National Institutes of Health,
USA) were dropped onto the smears which were
washed with PBS before addition of normal MoAb of
HPV16E7 and then they were incubated at 37 oC for
1 h. After that, the smears were rinsed 3 times with PBS
and sheep anti-mouse IgG-FITC (Promega, USA) was
added, and incubated for 1 h at 37 oC. Finally the smears
were washed 3 times with PBS and sealed up with gly-
cerin, then examined under fluorescent-microscope.

Genetic immunization of animals. pLXSN and
pL(E7-HB)SN were obtained by a larger scale of al-
kaline lysis and purified by precipitation with polyethy-
lene glycol according to the standard protocol [16]. The
concentration and purity of plasmid DNA were identi-
fied by ultraviolet spectrophotometry, then the plasmid
DNA was diluted to 1 µg/µl with 0.9% NaCl .

6-8-week-old female C57Bl/6 mice (20 animals) were
divided into 3 groups randomly. 4 mice injected with 100 µl
0.9% NaCl in the 1st group served as the blank controls;
4 mice injected with 100 µl of vector pLXSN (1 µg/µl) in
the 2nd group served as the negative controls; 12 mice
injected with 100 ml of recombinant plasmid DNA pL(E7-
HB) SN (1 µg/µl) in the 3rd group served as experimental
group. Immunization methods were carried out according
to Wang and Davis’s report [17, 18]. Before test, the inte-
rior side of each mouse’s leg was shaved and marked
with picric acid. 24 h before injection, each test mouse
received an injection of 50–100 µl hydrochloride bupiv-
acaine at quadriceps muscle. In the next day, each ani-
mal was injected with different agents at the predisposed
area in several points. All test mice were injected again
after 1 week. Then mice were sacrificed in different time
after immunization and blood sera were collected. All ani-
mal procedures were performed according to the rules of
local Ethic Committee.



50 Experimental Oncology 26, 48-54, 2004 (March)

ELISA. The fusion protein of E7-LacZ expressed
in E.coli served as antigen, the HRP-labeled goat anti-
mouse IgG — as the second antibody and ABTS — as
the substrate to detect the existence of specific anti-
E7-HB Ab in serum. The absorption value (A) was
measured using enzyme meter. When P/N ≥ 2.1, the
sample was considered positive; when 1.5 < P/N < 2.1,
the sample was considered suspicious; when P/N ≤
1.5, the sample was considered negative [19]. The P/N
value was calculated as follows: P/N = (sample A –
blank control A)/(negative A – blank control A).

Specific lymphoproliferation assays. We immu-
nized C57Bl/6 mice intramuscularly with 100 µl of either
pLXSN(wtE7) which was constructed by subcloning wtE7
from pUC18wtE7 into pLXSN(100 µg/100 µl) or pL(E7-
HB)SN (100 µg/100 µl), 0.9% NaCl as blank control, or
pLXSN (100 µg/100 µl) as negative control (5 mice per
group) to determine whether these plasmids induce an
HPV16E7-specific lymphoproliferation by methods as
above-described. 6-8-week-old female C57Bl/6 mice
(Animal Research Station of Hubei Prophylactic Medi-
cal Academy, China) were used. All mice were boosted
once in the 2nd and 4th week and sacrificed in the 6th
week after DNA immunization. Splenocytes (6 × 105)
obtained from vaccinated and control mice were stimu-
lated with prototype HPV16E7 protein purified by DEAE
ion-exchange chromatography for 5 days at 37 oC in
RPMI-1640 medium supplemented with 10% heat-in-
activated fetal calf serum, 100 U/ml penicillin, 100 µg/ml
streptomycin and 2 mM L-glutamine (Gibco, USA) and
unrestimulated splenocytes as control. Specific lym-
phoproliferation assay by MTT colorimetric method was
performed in 96-well round-bottom plates. 10 µl MTT
was added to each well and incubation was carried out
at 37 oC for 4 h. Reaction products were examined for
the absorption value (A) (570 nm) using enzyme meter.
Lymphoproliferation was represented by the subtraction
of the absorption value of control group from the ab-
sorption value of experimental group.

RESULTS
Variation in the HPV16E7 ORF. After cloning into

plasmid pUC18, the total nucleotide sequence of HPV
16 E7 genes was determined. The size of all 10 HPV16
E7 genes was 297 bps — the same as that of the pro-
totype strain. In comparison to the prototype HPV16E7
gene, in 7 of HPV16 E7 variant genes there were found
2 “C to T” mutations; 1 mutation was in the ¹. 43 codon
“CAA” converted into “TAA”, a terminative codon, the
other — in the ¹ 76 codon “CGT” converted into “TGT”.
This type of variant E7 gene is denominated as HPV16
E7-HB (GenBank: AF393782) (Fig. 1).

Size and antigenicity of the mutant E7 protein.
When E. coli JM109 was transformed by recombinant
expression plasmid and induced by IPTG, a new band
of fusion protein product (approximately 30% of the total
bacterial proteins) with the expected molecular weight
of 69 kD (the molecular weight of amino terminal por-
tion of the enzyme β-galactosidase is 64 kD and the
weight of variant HPV16E7 is 4.6 kD) was observed in
the SDS-PAGE gel. So, virus polypeptide encoded by
variant E7 gene was terminated because of nonsense
mutation of HPV16E7-HB. By Western blot analysis,
we observed that the fusion protein could react with
prototype E7 monoclonal-antibodies (Fig. 2).

Detection of variant E7 expression in transfec-
ted cell. Two groups of NIH/3T3 cells were transfected
with pL(E7-HB)SN DNA and vector DNA, respectively.
Cellular total RNA was extracted after 2 days culturing,
and HPV16E7 mRNA was examined by RT-PCR. In
transfected cells a specific band could be seen (Fig. 3).

HPV16E7 MoAb and IgG-FITC were used for exa-
mination of the smears at different post-transfection
period, and both blank and negative controls were set
up simultaneously. Special yellow-green fluorescence
could be detected under fluorescent microscope at
2 days culturing after transfection and was the stron-
gest at 72–96 h after transfection, localized mostly in
cytoplasm; nuclei were faintly stained (Fig. 4).

Fig. 1. Nucleotide sequence of HPV16E7-HB obtained from cervical biopsy samples (Hubei province of China) compared with
prototype HPV16E7. Letters in white regions indicate base subsititution

         *        20         *        40         *        60  
wildE7: ATGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTGATC :64 
HB-E7: atgcatggagatacacctacattgcatgaatatatgttagatttgcaaccagagacaactgatc :64 

ATGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTGATC  
  
     *        80         *       100         *       120   

wildE7: TCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTCCAGСTGG :128 
HB-E7: tctactgttatgagcaattaaatgacagctcagaggaggaggatgaaatagatggtccagсtgg :128 

TCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTCCAGСTGG  
  
 *       140         *       160         *       180         *  

wildE7: ACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTCTGTTGCAAGTGTGACTCTACG :192 
HB-E7: ataagcagaaccggacagagcccattacaatattgtaaccttctgttgcaagtgtgactctacg :192 

A AAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTCTGTTGCAAGTGTGACTCTACG  
  
     200         *      220          *       240         *        

wildE7: CTTCGGCTGTGCGTACAAAGCACACACGTAGACATTCGTACGTTGGAAGACCTGTTAATGGGCA :256 
HB-E7: cttcggctgtgcgtacaaagcacacacgtagacatttgtacgttggaagacctgttaatgggca :256 

CTTCGGCTGTGCGTACAAAGCACACACGTAGACATT GTACGTTGGAAGACCTGTTAATGGGCA  
  
 260         *       280         *                            

wildE7: CACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA :297  
HB-E7: Cactaggaattgtgtgccccatctgttctcagaaaccataa :297  

CACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA  
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Detection of E7-Hb antibody in mice serum. Fu-
sion protein E7-HB was extracted according to the stan-
dard protocol [16] and purified by Ni2+-NAT column ac-
cording to the manufacturer’s instruction. Its concentra-
tion was measured by ultraviolet spectroscopy. When
E7-HB protein was used as antigen, detection of E7-
Hb antibody in mice serum gave positive results in 9
from 12 animals, and 3 suspicious signals. Positive titer
was found to be the highest at the 2nd and 3rd weeks.
Results were repeated in triplicate (Fig. 5).

Examination of specific lymphoproliferation by
MTT method. The result of MTT showed that spleno-
cytes of mice immunized with prototype E7 DNA vac-
cine   possessed lymphoproliferation rate after restimu-
lation with purified HPV16E7 protein that differ signifi-
cantly from blank control group (p < 0.01) and negative
control group (p < 0.01 ); however, splenocytes of mice
immunized with HB-E7 DNA vaccine didn’t differ sig-
nificantly from negative control group (see Table).
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Fig. 5. Determination of specific anti-E7-antibodies in mice im-
munized with HB-E7 DNA vaccine

Fig 4. Detection of E7 protein in transfected cell by immunofluorescence:
a — NIH3T3 transfected with pL(E7-HB)SN; b — NIH3T3 transfected with pLXSN(control)

a b

Fig. 3. Detection of E7 mRNA in NIH3T3 cells transfected with
pL(E7-HB)SN by RT-PCR. M — molecular weight markers; 1 —
control -NIH3T3 cells; 2 — NIH3T3 cell transfected with pL(E7-
HB)SN (48 h after transfection); 3 — NIH3T3 cell transfected
with pL(E7-HB)SN (96 h after transfection); 4 — NIH3T3 cell
transfected with pLXSN

Fig. 2. Analysis of expression of pWHBE7 fusion protein pro-
duced by E. coli by SDS-PAGE electrophoresis (a) and Western
blotting analysis (b): 1 — control (E. coli JM109 cells); 2 —
pWH-BE7 fusion protein expression induced for 1 h with IPTG;
3 — p WHBE7 fusion protein expression induced for 2 h with
IPTG; 4 — HB E7 inclusion body. M — molecular weight markers

a b
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DISCUSSION
HPVs infection is recognized as the major etiologi-

cal agent of cervical cancer. Viral factors may play an
important role in HPV-associated lesion progression,
in particular, mutations in the open reading frame E7 of
virus may affect its association with malignant progres-
sion [20]. Since the host cellular immune responses
are responsible for the elimination of infected human
keratinocytes, the emergency of variant viruses that
escape from cellular immunity may be implicated in the
persistent progression of HPV infection.

  In this study, the sequences of HPV16E7 gene iso-
lated from the cervical cancer biopsies DNA probes in
Hubei province of China were compared with the con-
sensus sequence of prototype strain (GS) [21]. The nu-
cleotide size of the isolates was the same as that of the
prototype strain, but there were 7 out of 10 showing
two mutations in the sequence (both — C to T muta-
tions). These led to codon 43 (CAA) converted to a
terminative code (TAA). Since the naturally occurring
sequence variation and Taq polymerase-derived se-
quence errors could not be differentiated in this expe-
riment, we simultaneously determined the sequence
of both strands of variant E7 gene and prototype E7
gene. Twice repeated sequencing gave identical re-
sults. The accuracy of the method was also verified by
1) determination of the sequence of PCR templates
produced from cloned HPV16E7 DNA, 2) repeating the
PCR template production and the sequence determi-
nation using a second aliquot of the HPV DNAs, and
3) determination of the sequence of both strands of PCR
products. 7 from 10 random samples showing the same
mutation point to the prevalence of this type of HPV16
variant in Hubei province of China.

The nonsense mutation of the codon ¹ 43 results in
a variant E7 protein containing only 43 amino acids. In
order to analyze the expression and structure of the trun-
cated E7 protein, the mutant E7 gene cloned into ex-
pression plasmid (pWR590-1) and expressed in E.coli
JM109. A fusion protein product with the expected mo-
lecular weight of 69 kD was observed and recognized
by standard E7 MoAb in Western blot. We showed that
expressed truncated E7 protein possesses in part ter-
tiary structure of normal E7 protein. Then we cloned
HPV16E7-HB gene into eukaryotic expression vector.
E7-HB mRNA was detected in NIH/3T3 cell by RT-PCR,
and the fluorescence of E7-HB protein could be found
in the cytoplasm and nucleus of transfected cells. All
these data indicated that the mutant HB-E7 gene could
be expressed efficiently in mammalian cells in vitro. Al-
though the HB-E7 protein reserves CR1 and CR2 do-
main of prototype E7 protein, which are important for
biological properties of E7 protein such as binding pRb,
transformation and induction of humoral immune re-

sponse, it is a truncated protein with deleted CR3 do-
main. CR3 can form Zn finger and E7 binding to Zn lead
to dimerization of E7 probably important for the activity
of E7 [22]. pRb affinity requires at least a portion of the
metal binding domain containing the first C-X-X-C of
E7 [23, 24]. Disruption of the pRb/E2F complex requires
this cysteine doublet. Immortalization by HPV16E7 re-
quires elements in the CR3, especially the C-X-X-C
motif at aa 91–94. REF immortalization was abrogated
by mutation of 91C to G [25]. Thus, CR3 is important for
the transforming activity and stability of E7 protein [26–
31]. Then one may suppose that HB-E7 may partly or
completely lost the properties required for transforma-
tion and immortalization. Meanwhile the studies of the
biological properties of the HPVE6 gene have demon-
strated that it can immortalize human epithelial cells alone
or together with the E7 gene as well [32]. In the absence
of E7 gene, E6 gene was able to interfere with kerati-
nocyte differentiation induced by serum and Ca2+ [33].
Song et al [34] also found that HPV16E7 gene alone is
sufficient to induce carcinomas in transgenic animals.
The study of Hu et al [35] suggested that HPV16 E6
gene is the most conserved region of HPV16 in China
and so far no variations were found. So, although
HPV16-HB may have an instable E7 protein which may
lose partially or completely its function, it still has the
potential for transformation and immortalization if HPV16
E6 gene has not been changed. We should do further
analysis of HPV16-HB to determine its ability to kerati-
nocyte immortalization.

In order to explore the immunogenicity of HB-E7 pro-
tein, we used genetic immunization. It was reported that
the recombinant plasmid that had been directly injected
into quadriceps muscle of animals was not degraded
easily, since the abundant tube structures of muscle tis-
sue facilitated the entrance of plasmid DNA in cells by
pinocytosis, and the expressed protein could serve as
an endogenous antigen inducing humoral and especially
cellular immune response that is important for elimina-
tion of HPV16 infected cells. We detected E7 protein
antibody in mice by ELISA, but no specific lymphoproli-
feration compared with prototype E7 by MTT colorimet-
ric assay. These data were consistent with previous re-
ports that B cell epitopes of HPV16E7 protein are locat-
ed on N-termini of protein and the H-2-b-restricted CTL
epitopes — on C-termini [36] and that distribution of
HLA-I restricted epitopes of HPV16E7 protein is similar
to the distribution of H-2-b-restricted CTL epitopes of
HPV16E7 protein [12, 13]. HB-E7 protein containing 43
amino acids residues may lose the majority of T-cell
epitopes resulting in inability to induce cellular immune
response in human [37, 38]. Moreover, E7 specific CTL
response is an important defense mechanism against
viral infections and virus-induced tumors [39–41], since
it is persistently expressed.

In summary, since variants of HPV16 have been re-
ported world-wide [42–44], HPV16-HB may be a variant
or show diversity in China. HPV16-HB variant expresses
a truncated E7 protein which may lose its function par-
tially or completely. However, the variant virus may be

Table. Proliferation of mice spleen lymphocytes in vitro after different E7 
DNA vaccine administration 

Group (n = 5) Substraction value of A570 X ± s 
NS 0.513 0.746 0.847 0.723 0.734 0.7126 ± 0.1220 
pLXSN 0.813 0.896 0.847 0.873 0.884 0.8626 ± 0.0331 
pL(E7-HB) SN 0.996 0.993 1.107 1.073 1.044 1.0426 ± 0.0493 
PLXSN (wtE7)  1.947 1.967 2.050 1.620 2.036 1.9240 ± 0.1755 
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able to induce carcinomas if the E6 gene preserves nor-
mal function. Such E7 protein could not elicit the cellular
immune response to eradicate the infected cells. So, our
results may suggest that certain immune escape vari-
ance may contribute to persistence of HPV infection that
is crucial for the pathogenesis of HPV-related cancer.
Since Hubei province is one of the highest incidence areas
of cervical cancer in China [45], the identification of more
persistent or oncogenic HPV16 variant(s) would facilitate
the development of improved HPV diagnostic tests, and
such variants could be important to the design of thera-
peutics and vaccines in Hubei province of China.
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ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÍÎÂÎÃÎ ÂÀÐÈÀÍÒÀ HPV16 E7,
ÂÛÄÅËÅÍÍÎÃÎ ÈÇ ÒÊÀÍÈ ÎÏÓÕÎËÅÉ ØÅÉÊÈ ÌÀÒÊÈ

ÁÎËÜÍÛÕ ÏÐÎÂÈÍÖÈÈ ÕÓÁÅÈ, ÊÈÒÀÉ

Öåëü: èññëåäîâàòü âàðèàíòû è áèîëîãè÷åñêèå ñâîéñòâà HPV16 E7, âûäåëåííîãî èç òêàíåé îïóõîëåé øåéêè ìàòêè
ó áîëüíûõ, ïðîæèâàþùèõ â ïðîâèíöèè Õóáåè, Êèòàé. Ìåòîäû: èññëåäîâàíèÿ ïðîâåäåíû íà áèîïñèéíîì ìàòåðèàëå
ðàêà øåéêè ìàòêè, âçÿòîì ó 10 ïàöèåíòîê. Ïîñëåäîâàòåëüíîñòè âàðèàíòîâ ãåíà Å7 áûëè àìïëèôèöèðîâàíû,
ñåêâèíèðîâàíû è ñðàâíåíû ñ èñõîäíûì ãåíîì E7. Äàëåå âàðèàíòíûå ãåíû áûëè êëîíèðîâàíû â ðàçëè÷íûå âåêòîðû
äëÿ èññëåäîâàíèÿ àíòèãåííîñòè, ýêñïðåññèè è èììóíîãåííîñòè ñîîòâåòñòâóþùèõ áåëêîâ ìåòîäàìè Âåñòåðí-áëîò
àíàëèçà, èììóíîôëóîðåñöåíöèè è ãåíåòè÷åñêîé èììóíèçàöèè in vitro èëè in vivo. Ðåçóëüòàòû: â 7 èç 10 îáðàçöîâ
âûÿâëåíû îäèíàêîâûå ìóòàöèè ãåíà Å7, ïðèâîäÿùèå ê íîíñåíñíîé  ìóòàöèè â êîäîíå 43. Óêîðî÷åííûé áåëîê E7
óçíàåòñÿ ñòàíäàðòíûìè àíòè-E7-ìîíîêëîíàëüíûìè àíòèòåëàìè â Âåñòåðí-áëîòå è ýêñïðåññèðóåòñÿ êëåòêàìè ëèíèè
NIH3T3. Â ñûâîðîòêå êðîâè ìûøåé, èììóíèçèðîâàííûõ âíóòðèìûøå÷íî ïëàçìèäíîé ÄÍÊ, ñîäåðæàùåé
âàðèàíòíûé ãåí Å7, ñïåöèôè÷åñêèå àíòèòåëà ê E7 âûÿâëÿþòñÿ ÷åðåç 2, 3, 5 è 6 íåäåëü ïîñëå èíîêóëÿöèè. Òåì íå
ìåíåå, ñïåöèôè÷åñêîé ëèìôîïðîëèôåðàöèè ïîñëå ñòèìóëÿöèè áåëêîì Å7 in vitro íå âûÿâëåíî. Âûâîäû: ãåí
HPV16 E7 ìîæåò áûòü âàðèàáåëüíûì, à âàðèàíòíûé áåëîê ìîæåò ýêñïðåññèðîâàòüñÿ è èíäóöèðîâàòü ãóìîðàëüíûé
èììóííûé îòâåò õîçÿèíà, íî íå ìîæåò èçáåæàòü ñïåöèôè÷åñêîãî èììóííîãî îòâåòà. Ïðèâåäåííûå äàííûå ìîãóò
áûòü ïîëåçíû äëÿ ñîçäàíèÿ âàêöèíû ê HPV16 â ïðîâèíöèè Õóáåè, Êèòàé.
Êëþ÷åâûå ñëîâà: ðàê øåéêè ìàòêè, HPV, E7, âàðèàöèÿ, èììóíîãåííîñòü.
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