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Colon cancer remains, as 10 years ago, one of the
most common form of human malignancies and among
tumors of gastro-intestinal tract holds first place leaving
behind gastric cancer both in morbidity and mortality.
Colon adenocarcinoma is second cause of cancer mor-
tality in Western Europe. Despite the achievements of
surgery, radio- and chemotherapy, within recent 30 years
rather poor improvement of indices of total survival oc-
curred. Potential possibilities of non-specific immuno-
therapy using IL-2, IFN-γ, lymphokine-activated killer
cells, lymphocytes that infiltrate tumor, are limited by high
cost of this treatment, serious side effects and relatively
low efficacy. So, modern research is directed on the
search of more specific immunotherapy.

Active specific immunotherapy is another strategic
direction in researches on the improvement of T-cell
activity with low affinity toward antigens expressed by
tumor cells.

One of the priority tasks in the field of antitumor vacci-
nation is provision of antigen representing cells (ARC) by
definite antigens. Those antigens are known as tumor as-
sociated (tumor specific and tissue specific) and may be
the products of oncogenes (ras, BCR-ABL, Her2/neu),
embryonal proteins (MAGE), viral proteins (EBV, HPV,
hepatitis B), idiotypic epitopes (idiotypic immunoglobulins).

Presently, new antigen specific antitumor vaccines
are being developed. Achievements in molecular biolo-
gy have allowed the detection of some colorectal cancer
antigens, which then were identified and characterized.
On the surface of CRC cells there are two categories of
antigens or epitopes: tumor-associated (TAA) and tu-
mor-specific antigens (TSA). Former ones can be mani-
fested in the result of overexpression of normally expres-
sed antigen, expression of antigens normally repressed
in differentiated tissue, or can be expressed in tissues
were they normally aren’t present. They don’t correspond
to a single type of malignancy, e.g. 791TGP72 are TAA,
which is being found in colorectal tumors, osteosarco-
mas and ovarian tumors. Such TSA as K-ras are being
formed either by cell mutation or by expression of viral
glycoproteins on cell membranes [1].

The most investigated TAA in CRC are 17-1A,
791Tgp72 and CEA. The methods able to induce the
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In the review, data of the up-to-date literature on use of well-studied tumor-associated antigens (17-1A, 791gp72
and CEA) in immunotherapy of patients with colorectal cancer (CRC) are presented. For stimulation of the
immune system with these antigens, different approaches including immunization with peptides, antiidiotypic anti-
bodies, DNA-vaccines, vaccines on the basis of viral vectors, have been developed. On the basis of the obtained
data it is possible to assert that the immune response against CRC cells can be induced using the mentioned
methods. The potential possibilities for application of tumor marker antigens on immunotherapy of CRC is limited
due to expensive cost of such treatment and relatively low level of clinical efficacy.
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Ïðåäñòàâëåíû äàííûå ñîâðåìåííîé ëèòåðàòóðû î ïðèìåíåíèè îïóõîëåàññîöèèðîâàííûõ àíòèãåíîâ (17-1À,
791Tgp72 è ÐÝÀ) â èììóíîòåðàïèè êîëîðåêòàëüíîãî ðàêà (ÊÐÐ). Ðàçðàáîòàíû ðàçëè÷íûå ïîäõîäû, âêëþ÷àþùèå
èììóíèçàöèþ ïåïòèäàìè, àíòèèäèîòèïè÷åñêèìè àíòèòåëàìè, ÄÍÊ-âàêöèíàìè, âàêöèíàìè íà îñíîâå âèðóñíûõ
âåêòîðîâ, äëÿ ñòèìóëÿöèè èììóííîé ñèñòåìû ýòèìè àíòèãåíàìè. Îñíîâûâàÿñü íà ïîëó÷åííûõ äàííûõ, ìîæíî
óòâåðæäàòü, ÷òî èíäóöèðîâàòü èììóííûé îòâåò ïðîòèâ êëåòîê ÊÐÐ ìîæíî ñ èñïîëüçîâàíèåì óêàçàííûõ ìåòîäîâ.
Ïîòåíöèàëüíûå âîçìîæíîñòè ïðèìåíåíèÿ îïóõîëåâûõ ìàðêåðíûõ àíòèãåíîâ â èììóíîòåðàïèè ÊÐÐ
îãðàíè÷èâàþòñÿ âûñîêîé ñòîèìîñòüþ ëå÷åíèÿ è îòíîñèòåëüíî íåâûñîêîé êëèíè÷åñêîé ýôôåêòèâíîñòüþ.
Êëþ÷åâûå ñëîâà: êîëîðåêòàëüíûé ðàê, îïóõîëåàññîöèèðîâàííûå àíòèãåíû, èììóíîòåðàïèÿ.
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immune response against the mentioned antigens have
been developed. The objective of this review was evalu-
ation of up-to-date strategies based on practical use
of antigens, being expressed in CRC.

17-lA-antigen. For the first time 17-1A antigen
(17-1A Ag) was isolated from cell line of colon cancer
using immunoprecipitation by monoclonal antibodies
(MoAb) 17-1A [2]. Some authors call it also GA733,
CO 17-1A, Ep-CAM, KSI-4, KSA. Antigen represents
cell surface glycoprotein with molecular weight of 40 kD,
and is found in normal epithelial tissues and in various
types of cancers. 17-1A Ag is expressed in 90% of
CRC cases and in the majority of breast carcinomas
[3]. Quantitative differences in expression of this anti-
gen between normal and malignant tissues in CRC are
recorded. Depending on the level of glycosylation,
17-1A Ag can exist in various configurations, and is
involved in the processes of cell adhesion. Due to the
last function, the antigen was named Ep-CAM (epi-
thelial cell adhesion molecule). Expression of Ep-CAM
in vivo depends on increase of epithelial proliferation
and negatively correlates with cell differentiation [4].
Regulatory function of Ep-CAM in morphogenesis of
epithelial tissue was also shown for other tissues, es-
pecially pancreas and breast [3].

Now new immunotherapeutic approaches based on
application of MoAbs 17-1A are developed, some of
them are at early stages of clinical tests. Riethmuller et
al [5] have shown that passive serotherapy using mu-
rine MoAb against this antigen increases survival of the
patients with primary CRC who underwent surgery fol-
lowed by monthly infusion of 100 mg of antibodies. Af-
ter 5 years of observations it was revealed that the MoAb
treatment has decreased general value of mortality by
30% and number of relapses by 27%. The positive ef-
fect is more expressed in patients who had distant
metastasis as an initial sign attributed to the relapse,
but not local metastasis. Side effects were moderate
(diarrhea, abdominal pains, nausea, vomiting); ana-
phylactic reactions are documented in 4 cases of 371
administrations of the above said antibodies.

At present time, the use of MoAb 17-1A is recom-
mended for clinical application in Germany and is go-
ing to be introduced in other countries. That prepara-
tion is named adrecollomab (panorex) and contains
murine MoAbs to human TAA CO 17-1A. It is consid-
ered, that adrecolomab destroy tumor cells via activa-
tion of endogenous cytotoxic mechanisms, including
antibody-dependent cell cytotoxicity (ADCC). Besides,
this preparation can induce antitumor activity indirect-
ly, inducing antiidiotype antibody response.

Adjuvant adrenocolomab therapy (the initial dose
of 500 mg, followed by four 100 mg administrations
with a 4-week interval) considerably improves survival
rate and reduces a level of relapses in patients with
resected CRC (stage C by Duke).

The data of several small clinical trials specified that
adrecolomab used as monotherapy or in combination
with other antitumor agents have insignificant efficacy in
the treatment of patients with disseminated CRC (stage D

by Duke). For example, 20 patients with metastatic CRC
have received a single infusion of 400 mg murine MoAb
(IgG2a) against TAA CO 17-1A and daily injections of
granulocyte-macrophageal colony-stimulating factor
within 10 days, a cycle repeated monthly. At day 1 and
10 of first two therapeutic cycles biopsy material from
metastases was investigated immunohistochemically. It
appeared, that during the treatment amount of neutro-
phils, monocytes and T-lymphocytes increased in tu-
mor tissue and blood of each patient; tumor was infil-
trated by macrophages (CD68) and T-lymphocytes
(CD8+); in the blood, the amount of natural killers nota-
bly increased [7, 8]. Those data demonstrated that the
combination of MoAb and GM-CSF therapy could po-
tentiate T-cell antitumor effect, in particular ADCC and
cytotoxicity of T-lymphocytes (CTL). Partial remission
is achieved in one patient, and in two patients disease
was stabilized within 7 and 4 months, respectively.

Preliminary clinical results point to the possibility of
improvement of efficacy of therapy for advanced CRC,
by application of bispecific MoAb to 17-1A and CD55 [9].
Also, experimental data demonstrated positive selective
effect of photoimmunotherapy using conjugates of MoAb
17-1A with a photosensitizer on hepatic metastases [10].

Currently the methods that can induce active immu-
nity and T-cell response against 17-1A Ag are being
developed. Immunization with AIT-MoAb represents al-
ternative immunologic approach in the therapy of tu-
mors. The theoretical basis for this treatment is described
in network hypothesis of Lindermann and Erne [11]. It is
based on the fact that antibodies (Ab1) against TAA have
specific idiotypes on variable ends. AIT-Ab (Ab2) arised
as antibodies against this idiotype and hence could si-
mulate antigen on a surface of tumor cell. The concept
that AIT-Abs act as «the internal image» of antigen,
assumes that  this newly appeared presentation of tu-
mor epitope may induce the immune response [12].

This method has an advantage over other methods
of immunotherapy. AIT-MoAb can be presented by
APC in complex with molecules of the main complex of
histocompatibility (MCHC) of class II, inducing differ-
ent forms of immunologic responses. The presentation
of epitope in those conditions may elicit tumor-protec-
tive tolerance to low immunogenic OAA [13].

AIT-MoAb has a long half-life in peripheral blood
and are resistant to proteolytic digestion. They also can
be applied in the case when TAA is unknown or it is
difficult to isolate it in necessary quantities. There are
proofs, that in vitro AIT-Ab can be more effective in the
induction of the immune response, than real antigens
[14]. They do not cause genetic mutations, are free from
potential danger of genetic manipulations and aren’t
infected with retroviruses.

Fagerberg et al [15] have demonstrated that pas-
sive immunotherapy with nonconjugated MoAb can
result in idiotypic systemic response which correlates
with clinical results. 24 patients with metastatic CRC
received MoAb against TAA 17-1A (Abl). After such
therapy, in 5 cases, T-cells of peripheral blood that
specifically recognize human anti-MoAb to 17-1A,
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were detected as well as the tumor regression. Corre-
lation between the presence of reactive T-cells and
clinical response was statistically significant.

The efficacy of the mentioned immunoteurapeutical
approach was demonstrated in the next works. 96 pa-
tients with CRC received mouse or chimeric MoAb 17-1A
[16]. 82 of 83 patients that received murine Ab, and 9 of
13 patients that received chimeric Ab, produced AIT-Ab
(Ab2). Further therapy with MoAb resulted in the induc-
tion of Ab3 in 40% of these patients that lived longer
than patients with no or low level induction of Ab3.

After introduction of polyclonal goat AIT-Ab (Ab2) to
MoAb CO 17-1A (Abl), 13 patients with progressive CRC
were further immunized with them at the doses of 0.5-
4 mg per injection [17]. In all patients, humoral response
was registered as well as Ab3 production. These anti-
bodies have shown the same binding properties with CRC
cells as Abl. In six patients partial clinical remission was
achieved, in the other seven — the delay of metastatic
spread after immunotherapy. Only 4 of 13 patients re-
ceived AIT-Ab, the other 9 received also chemotherapy;
that why the efficacy of Ab2 application isn’t evident.

Monitoring experiment in 12 patients that underwent
initial CRC resection was undertaken. Patients received
subcutaneous injections with goat polyclonal Ab at in-
creasing doses (0.5–4 mg) [18]. In 10 patients, the anti-
bodies to Ab2 were detected, in 6 patients — antibodies
against AIT-Ab, which did not bind to normal goat IgG.
In 2 patients, antigen-specific T-cells, which prolifera-
ted in culture upon stimulation with CO 17-1A Ag were
found. Besides, 7 of 12 patients had tumor remission
that lasted from 1.1 to 4.1 years after immunization.

Cell immunity answer was documented in one pa-
tient with progressive colon cancer [19] after immuni-
zation with SCV106 — goat AIT-Ab, which imitates TAA
17-1A. This patient had two lung metastases from pre-
viously resected colon cancer, which disappeared af-
ter termination of Ab treatment course. By standard
immunoenzyme method, Ab against 17-1A Ag in se-
rum and extracts of metastatic tissue were detected.
Immunohistochemical analysis of tissues revealed their
massive infiltration by CD4+ and CD8+ lymphocytes.

In the first blind randomized clinical trial of the vac-
cine (AIT-Ab), simulating glycoprotein antigen 17-1A,
39 patients with metastatic CRC were involved [20]. 18
patients received goat vaccine ISCV106, 21 — goat
IgG for the control. In experimental group the signifi-
cant increase of titers for specific anti-17-lA antibod-
ies was registered. It was concluded that SCV106-vac-
cination of immunologically active patients with meta-
static CRC results in delay in cancer progression and
prolongs the survival time (on the average 67 weeks
versus 39 weeks in the control, p = 0.01).

Thus, in CRC, 17-1A Ag (GA733) may serve as a
convenient target in passive immunotherapy with MoAb
and active immunotherapy — with AIT-Ab.

Presently, the application of recombinant viral 17-1A
Ag is under study. For example, Basak et al [21] have
tested recombinant 17-1A Ag (GA733) cloned in bac-
ulovirus, adenovirus and vaccinia and have shown, that

all of them induced specific cytotoxicity of antibodies,
and delayed-type hypersensitive lymphocytes, but only
adenoviral recombinant induced antigen-specific CTL
and caused tumor regression. The authors supposed
that adenoviral 17-1A Ag in combination with interleu-
kin-2 is the best perspective candidate for vaccine
development for CRC treatment.

Tumor-associated antigen 791Tgp72. 791Tgp72
is an antigen, which is present in 80% of CRC. Re-
cently 791Tgp72 was identified as CD55 [22]. It was
shown that in tumor cells 4-100-fold increase of CD55
expression is registered in comparison with normal cells.
Immunohistochemical staining of colorectal tumors
showed high expression of CD55 in stroma as well.

For imitation of TAA 791 Tgp72, human AIT MoAb
105AD7 were obtained [23, 24]. There is evidence that
MoAbs 105AD7 delay tumor growth by stimulation of
antitumor T-cell immune response [25]. In clinical phase I
trials of mentioned MoAbs, activation of helper T-cells
and stimulation of IL-2 production in immunized patients
was demonstrated. Further proofs of AIT MoAb 105AD7
efficacy were obtained in clinical studies in which CRC
patients were immunized prior to tumor resection.

In the study of Durrrant et al [26], 35 CRC patients
received AIT MoAb 105AD7 based vaccine before and
after tumor resection. By immunohistochemical methods,
the increased infiltration by T-helpers (CD4+) and NK
cells CD56+) of tumor tissues of immunized patients in
comparison with non-immunized ones was observed.
Maximal NK cell activity was registered at 7–10 day af-
ter immunization and then quickly decreased. Compar-
ison of the amino acid sequences of 105AD7 anti-idio-
type and the antigen it mimics, CD55, has predicted that
patients with HLA-DR1, HLA-DR3, and HLA-DR7 hap-
lotypes should show helper Ò cell responses following
105AD7 vaccination. Eighty three percent of patients
expressing these haplotypes responded to 105AD7,
whereas 88% of patients who failed to express these
haplotypes were nonresponders. With a median follow-
up of 4 years (range 2.5–6 years) 65% of patients re-
mained disease free. These trials have shown that
105AD7 stimulates antitumor inflammatory responses,
causing infiltration of tumor by T-helpers and NK cells.
Besides, intensive infiltration of tumors by lymphocytes,
expressing interleukine-2 receptor was noted [27].

Attempt of 105AD7 use was also undertaken in pa-
tients with advanced CRC. For phase I study, 13 CRC
patients with liver metastases were involved [28]. No
toxicity connected with the treatment was registered.
Besides, in 9 of 13 patients T-cell response to tumor
cells expressing 791Tgp72, or production of IL-2 was
found. The patients with better immune responses sur-
vived longer (median survival was 12 months in com-
parison with 4 months in untreated patients).

Recently a randomized trial with double blind con-
trol of survival of 162 patients with progressive CRC
that received AIT MoAb 105AD7 or placebo was per-
formed [29]. Analyzed groups were similar in period
from the moment of diagnosis of relapse (277.1 and
278.6 days, respectively), 50% of patients had malig-



Experimental Oncology 24, 258-264, 2002 (December) 261

nancies at least in two anatomic sites. Unfortunately,
AIT MoAb 105AD7 vaccination didn’t increase survival
of those patients (median survival was 124 and 184
days, in treated and in placebo groups, respectively).
The authors explain the absence of efficacy of applied
immunotherapy by high degree of tumor progression
and unproper schedule of immunization. Besides tu-
mor cells, which don’t express antigen, mimicked by
AIT-Ab, can avoid destruction that reduces efficiency
of vaccination. Authors concluded that AIT MoAb
105AD7 vaccination may be applied only on patients
with the intial stages of cancer.

Carcinoembryonic antigen (CEA). CEA is a 180 kD
glycoprotein, one of the most fully characterized tumor
marker antigens. For first time, CEA was revealed in
human colon adenocarcinoma tissue by Rogalsky in
1964 [30]. It is intensively expressed on the majority of
human CRCs, gastric and pancreatic carcinomas, nearly
50% of breast tumors and 70% of non-small cell lung
cancer. On a stable level CEA is expressed also in nor-
mal colon epithelium and in some embryonic tissues [31,
32]. The increase of CEA expression correlates with the
stage of the disease and tumor differentiation [33].

By aminoacid structure, CEA has approximately
70% of homology to nonspecific cross-reacting anti-
gen found on normal granulocytes [34, 35]. Data about
CEA immunogenicity are contradictory [36]. The first
evidence that T-cells of cancer patients can recognize
and respond to CEA, was shown in vitro by means of
immunization with CEA-imitating AIT Ab [37].

Anti-CEA MoAbs of mouse origin have been used
primarily for clinical diagnosis of colorectal cancer, either
as a tumor marker in serum to monitor tumor recurrence,
or latterly as a means to localize in vivo CEA-bearing
tumors, and metastases in patients [31]. In phase I clini-
cal trials of 24 patients with progressing CEA-positive
CRC were treated with 1, 2 and 4 mg of AIT-Ab (3H1)
4 times with 2 weeks interval, then monthly until tumor
progression started. In blood serum of 17 patients anti
AIT Ab3 response was registered, of 13 — true anti-
CEA response, of 11 — ADCC, of 5 patients — T-cell
proliferation and the specific response against CEA. In
none of the patients real clinical improvement was
achieved, the median of survival was 11.3 months; 44%
of patients have lived for 1 year. Toxicity was limited to
local reaction with a weak fever and chill [38].

At present time, the research is focused on the pa-
tients with minimal residual signs of illness. In 32 pa-
tients with resected colonic cancer (stage Â and Ñ by
Duke), and partially resecred CRC (stage D by Duke),
AIT-Ab (CeaVac) efficacy was studied [39]. CeaVac
was infused 4 times at a dose of 2 mg with 2 weeks
interval and then monthly until onset of relapse. 14 pa-
tients simultaneously received ftoruracyl. In all patients
production of IgG in high titers and T-cell proliferative
immune reactions against CEA were observed. In 3 of
15 patients with Â and Ñ stages, the disease progres-
sion started 19, 24 and 35 months later. 7 of 8 patients
with completely resected tumor (stage D) were fol-
lowed-up from 12 to 33 months; in 1 patient (stage D)

a relapse occurred in 9 months. In 1 patient with par-
tially resected tumor of stage D there was no progres-
sion during 14 months, in 8 patients — tumor progres-
sion occured during 6–31 months.

Along with the use of AIT-Ab as ersatz antigen, CEA
gene was cloned in baculovirus and recombinant pro-
tein was used as immunogene. It had an advantage
because APC could be treated with the most suitable for
T-cells epitopes. However, it can’t be excluded that the
immune response could be induced in the CEA area,
homologous to NCA, resulting in toxicity to granulocytes.
Some clinical trials have been carried out with recombi-
nant protein. In 2 of 5 patients with metastatic CRC spe-
cific proliferative response to CRC was registered, in
1 patient CEA-specific hypersensitivity response was
observed [40]. In monitoring studies, introduction of GM-
CSF (80 µg/day) along with human recombinant CEA
(100–1000 µg) promoted significant development of
humoral immune response as compared with CEA ap-
plied alone. In all patients, potentiation of T-cell response
to CEA and secretion of IFN-γ occurred; in 45% of pa-
tients secretion of interleukin-4 was found.

Recombinant peptide could be bound to MCHC mole-
cules thus influencing the immune response; generation
of specific CTL can be further potentiated. Fong et al [42]
have showed that tolerance to CEA could be elicited by
immunization with CEA-peptide, loaded on dendritic cells.
Such immunization induced specific antitumor response
mediated by CD8+ cytotoxic T-lymphocytes that recog-
nized tumor cells, expressing endogenous CEA. After
vaccination in 2 of 12 patients tumor regression occurred,
1 patient had partial regression and in 2 patients stabili-
zation of illness was registered.

New approach to vaccination, which proved its effi-
cacy in the cure of infectious diseases, is immunization
with polynucleotides. DNA-vaccines have numerous
advantages. They can be easily purified, adhered on
particles of gold and infused directly into tissues. To po-
tentiate immune response, DNA constructs with genes,
coding cytokines IL-2, IL-6, IL-7 or GM-CSF may be
used [43]. In the experiments mice were immunized with
plasmid encoding human CEA cDNA [34]. Humoral and
cell response to glycoprotein was found in all immunized
mice, 60% of them generated CEA-specific memory
T-cells and produced IL-2/IL4 in response to CEA.

Recombinant strains of vaccine viruses also can be
considered as means of treatment of cancer as it was
shown on experimental models that common presen-
tation of weak immunogene with powerful immunogenic
vaccine proteins can result in essential immune re-
sponse to introduced gene products. Kantor et al [44]
received recombinant construction of CEA with atten-
uated strain of cow-pox virus, named rV-CEA. Its ca-
pability to stimulate antitumor immunity in mice with
colon adenocarcinomas expressing human CEA gene
was evaluated. Expressed anti-CEA humoral and lym-
phoproliferative answer was documented. Vaccination
of mice with rV-CEA protected them from subsequent
transplantation of CEA-expressing tumors. Essential
inhibition of tumor growth was observed also if vacci-
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nation was performed at the 7th day after tumor cell
transplantation.

The possibility to induce cytolytic T-cell response
to CEA has been shown in phase 1 trials in patients
with metastatic carcinoma [45]. However, an immune
response to vaccine inhibited replication of recombi-
nant virus in subsequent immunizations, making im-
possible potentiation of initial immune response to CEA.
Experiments in vivo have shown that this problem can
be solved by primary administration of rV-CEA with
next repeated immunization with recombinant CEA or
specific CEA-peptides.

McAneny et al [46] demonstrated that application
of rV-CEA (44 injections in total) on the therapy of 17
patients with advanced CRC didn’t have side effects:
neither autoimmune colitis nor leukopenia occurred
despite some homology between leukocytic antigens
and CEA. Examined concentrations of vaccine were
shown to be well tolerated, however in the majority of
the patients tumor progression was registered both by
clinical and radiological parameters and CEA level.
Conry et al [47] used recombinant cow-pox virus en-
coding human CEA for vaccination of 32 patients with
CEA-expressing adenocarcinomas, mainly CRC. In 7
of 32 patients CEA-specific autoantibodies, that haven’t
been determined prior to vaccination, were found by
immunoenzyme method.

Morse [48] presented the data on the study of CEA-
TRICOM — recombinant vaccine on the basis of pox
virus intended for the treatment of CRC patients. CEA-
TRICOM is composed from two unique vectors of pox
virus — rV-CEA-TRICOM (recombinant vector of cow
pox) and rF-CEA-TRICOM (recombinant vector of
chicken smallpox), as well as three costimulating trans-
gene molecules (B7-1.ICAM-1 and LFA-3) necessary
for induction of antitumor cell immune reactions. In pre-
clinic experimental studies it was shown that combi-
nation of three costimulating molecules drastically in-
creases the immune reaction. For investigation of safety
and immunologic effect of CEA-TRICOM, I phase clini-
cal trials have been initiated on 42 patients with meta-
static CRC. The immune reaction will be estimated by
the level of CEA-specific T-cells; additionally, the ef-
fect of treatment will be controlled by the level of CEA-
expressing tumor cells in blood.

Thus, the analysis of the data of literature eviden-
ces that the latest achievements in molecular biology
of malignant tumors open new possibilities for creation
of antitumor vaccines on the basis of TAA that are ex-
pressed in CRC (17-1A, 791 Tgp72, CEA). The ob-
tained experimental and clinical results evidence that
for vaccination alongside with mentioned antigens, an-
tiidiotypic antibodies, that mimic tumor antigens, and
polynucleotide immunisation may be successfully used
and that immune response against tumor cells in CRC
could be generated using all these methods. However,
potential possibilities for use of mentioned methods are
limited due to high cost of such treatment and relative-
ly low effect. Taking to account that application of tu-
mor markers in CRC to immunotherapy of CRC pa-

tients are only on the initial stages of trials, one may
expect to receive better clinical results upon further
development of biotechnology.
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