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Numerous studies have shown that antitumor vaccines based on synthetic peptides are
safe and can induce both CD8+ and CD4+ tumor-specific T cell responses. However,
clinical results are still scarce, and such approach to antitumor treatment has not gained a
wide implication, yet. Recently, particular advances have been achieved due to tumor
sequencing and the search for immunogenic neoantigens caused bymutations. One of the
most important issues for peptide vaccines, along with the choice of optimal adjuvants and
vaccination regimens, is the search for effective target antigens. Extensive studies of
peptide vaccines, including those on murine models, are required to reveal the effective
vaccine constructs. The review presents transplantable murine tumors with the detected
peptides that showed antitumor efficacy as a vaccine compound.
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INTRODUCTION

Peptide-based antitumor vaccines include synthetic tumor-associated or tumor-specific peptides or
combinations of peptides and are designed to activate peptide-specific T cells in vivo.

Peptide vaccines have a number of advantages over other types of vaccines, especially in terms of
safety and simple manufacturing techniques. Unlike other antigen-specific therapies, such as CAR
T cells, an important characteristic of peptide-based vaccines is that they can easily and economically
combine several different antigens within a single injection. Thus, multipeptide vaccines may solve
the problem of antigen loss and reduce the risk of tumor escape from the immune reactions, which
often results from the received chemotherapy.

The main difficulties in creating peptide antitumor vaccines are the selection of the most optimal
antigens and the search for effective but non-toxic adjuvants [1]. An ideal antigen for a tumor vaccine
should be highly immunogenic and strongly expressed in all cancer cells (but not in normal cells),
and the survival of cancer cells should depend on these antigens. Tumor antigens could be classified
as tumor-associated antigens (TAA) and tumor-specific antigens. Tumor-associated antigens are
also expressed in normal cells, though their expression in tumors is several times higher. TAA
include differentiation, cancer-testis (CT) and overexpressed antigens. The limitation for TAA use in
vaccines is potential elimination of the activated T-cells that recognize TAA due to the central
immune tolerance of the thymus, which will eventually affect the vaccine efficacy. Moreover, TAAs
are also expressed in non-malignant tissues, which increases the risk of vaccine-induced
autoimmune toxicity. However, clinical studies of antitumor vaccines have demonstrated only
rare autoimmune events [2–5].

Tumor-specific antigens include a number of antigens of viral origin and antigens emerging after
mutations in cellular proteins (neoantigens). It is assumed that during tumor growth cancer cells
accumulate a large number of somatic mutations which lead to the formation of neoantigens. Some
of these neoantigens are highly immunogenic and may be regarded as target molecules for peptide
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vaccines. Neoantigens have original tumor specificity and
therefore they are not affected by central or peripheral
tolerance. A promising potential of neoantigen-based vaccines
has been studied in preclinical and early clinical trials evaluating
neoantigen-based peptide vaccines in a number of cancers [6–8].
Modern sequencing and bioinformatics technologies are now
available for the development of personalized vaccines based
on neoantigens. However, identification of immunogenic
neoantigens is still a challenge and various bioinformatics
tools are being designed to improve prediction and selection
of candidate neoepitopes for antitumor vaccines. Besides,
different tumors have a rather low mutational burden and
selection of a necessary range of immunogenic neoantigens
becomes a problem.

Preclinical studies of peptide vaccines involve various models
of transplantable mouse tumors. Mouse models include a class of
antigen-transfected tumors. For instance, mouse TC-1 tumor
cells express E6 and E7 oncogenes derived from human
papillomavirus (HPV-16). Thus, TC-1 cells may be considered
as a mouse model of HPV-16-induced cervical cancer.
Transfected cell lines have an expressed antigen as a target
for an antitumor vaccine that can be used for studying
new adjuvants.

The review presents the description of mouse tumor lines for
studying new adjuvants or combination of new peptide antigens
with the previously identified peptides in antitumor vaccines. The
purpose of the review is to summarize the information about the
cell lines of transplantable mouse tumors used in preclinical
studies of peptide antitumor vaccines.

TRANSPLANTABLE MOUSE TUMOR
MODELS WITH THE AVAILABLE
IMMUNOGENIC PEPTIDES
The table below comprises a number of models of transplantable
mouse tumors with the available immunogenic peptides (Table
1). The study reports describe antitumor functions of these
peptides being the base for antitumor vaccines.

EG7
EG7 is a lymphoma cell line (derived from the EL4 line) that
expresses ovalbumin and grows in mice C57BL/6. The line is
often used to study new vaccine adjuvants, since it expresses a
well-known antigen ovalbumin and antitumor vaccines and
adjuvants usually show a pronounced effect towards EG7. M.
Matsumoto et al. studied their original adjuvant in the EG7model
in the therapeutic mode with ovalbumin as an antigen. The study
results showed a significant reduction of the tumor size [9]. Other
authors, R. Heidenreich et al., also studied a new adjuvant as a
vaccine component with the antigen ovalbumin in prophylactic
and therapeutic modes. It should be noted that the researchers
registered moderate inhibition of the tumor growth in the
prophylactic mode, and after vaccination the tumors did
not express ovalbumin. Probably, immune surveillance could
have led to the selection of OVA-negative tumor cells [10].
Zh. Jing et al. reported a study of a vaccine construct

containing OVA257-264 peptide that could significantly
inhibit the EG7 tumor growth in both prophylactic and
therapeutic regimens [11].

TC-1
The TC-1 cell line was derived from the primary lung epithelial
cells of the C57BL/6 mice. They are transformed by the c-Ha-ras
oncogene and consistently express E6 and E7 oncogenes derived
from the human papillomavirus (HPV-16). These cells provide
progressive tumor growth after infection with the oncogenic dose
[12]. TC-1 cells might be regarded as a mouse model of HPV-16-
induced cervical cancer. A study [13] showed that the therapeutic
vaccination with long peptide E743-77 with an adjuvant had a
significantly stronger antitumor effect than that with short
peptide E749-57 and an adjuvant. Another study showed a very
significant antitumor efficacy of long peptide E743-77 and an
adjuvant used in the prophylactic and therapeutic regimens
[10]. G.G. Zom et al. immunized the mice with transplantable
TC-1 tumors by the vaccines obtained by conjugating an adjuvant
with the SLPHPV peptide or by plain mixing an adjuvant and the
SLPHPV peptide. The results showed that the conjugation, but not
the mixture, of the adjuvant and SLPHPV significantly increased
the survival of mice [14]. Other researchers, E.K. Duperret et al.
performed a study to search for neoantigens in the tumor. The
authors found that a DNA vaccine based on the detected
neoantigens inhibited the tumor growth [15].

TRAMP C1
TRAMP C1 is a transgenic prostate adenocarcinoma of the
C57BL/6 mice [16]. Patients with human prostate cancer have
an overexpressed prostatic acid phosphatase (PAP), which is a
tumor-associated antigen. Regarding an antitumor vaccine, it is
important to note that PAP sequences have a high degree of
homology between murine and human proteins. A vaccine with
the PAP-114-128 peptide inhibited the growth of the TRAMP
C1 mouse tumor in both prophylactic and therapeutic regimens
[17]. Nevertheless, an attempt to find immunogenic tumor
mutations by mass spectrometry and exome sequencing
showed a small number of mutations in that cell line and no
immunogenic neoantigens were found [18].

ID8
ID8 cell line is used as a syngeneic mouse model for ovarian
cancer. The cell line was derived from the epithelial cells of the
surface epithelium of the ovaries of C57BL/6 mice. S.D. Martin
et al. searched for neoantigens in the ID8 cells and found just a
small number of mutations. The authors used peptide vaccines
based on the detected neoantigens, but the vaccination could not
inhibit the progression of the tumor in either prophylactic or
therapeutic regimens [19]. E.K. Duperret et al. vaccinated the
animals with a prophylactic neoantigen-based DNA vaccine and
achieved an increased survival of the mice [15].

B16-F10
B16-F10 is a metastatic clone of the B16 cell line derived from
spontaneous melanoma of C57BL/6 mice. B16-F10 cells have low
immunogenicity, and vaccination with irradiated tumor cells
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could not protect the mice from tumor growth after
transplantation of live B16-F10 cells [20, 21], which might be
partly explained by low expression of MHC class I and II
molecules [22]. M.B. Bloom et al. have found that tyrosinase-

related protein 2 (TRP2) is a tumor rejection antigen for
melanoma B16-F10. Their studies showed that cytotoxic
lymphocytes stimulated in vitro with the TRP2 peptide could
recognize B16-F10 tumor and had a therapeutic effect against

TABLE 1 | Transplantable mouse tumor cell lines with the available peptides that have antitumor activity as a vaccine compound.

Cell line Peptide Amino-acid sequence (if indicated) Type of antigen References

EG7 OVA257-264 SIINFEKL TF [11]
TS1 E749–57 RAHYNIVTF TF [13]

E743-77 GQAEPDRAHYNIVTFCCKCDSTLRLCVQSTHVDIR TF [10, 13]
SLPHPV GQAEPDRAHYNIVTFCCKCDS TF [14]

TRAMP S1 PAP-114-128 MSAMTNLAALFPPEG TAA [17]
C16-F10 TRP2 VYDFFVWL TAA [23]

a) MUT44 – neu [24]
b) MUT30
a) Gal3St1 a) AAPCSPIPNEPVAATAANGSAGGCQPR neu [26]
b) M30 b) PSKPSFQEFVDWENVSPELNSTDQPFL neu
c) TRP2 c) VYDFFVWL TAA
M30 PSKPSFQEFVDWENVSPELNSTDQPFL neu [11]

4T1 M25 KDYTAAGFSSFQKLRLDLTSMQIITTD neu [11]
NeoAG 1, 2, 3, 4 A pool of 4 long peptides neu [30]
a) CD151 1 a) IYKVEGGCI TAA [31]
b) CD151 2 b) DWQDSEWIRSG

TNBC E0771.LMB LP 1, 5, 9, 13 and 15 Two sets of peptides for immunization neu [35]
a) LP 1, 5, 9
b) LP 13, 15

O22 a) CD151 1 a) IYKVEGGCI TAA [31]
b) CD151 2 b) DWQDSEWIRSG
neoantigen HTDAHAQAFAALFDSMH neu [36]

Hep-55.1C Peptides encoded 5, 7, 9, 12, 16, 18 A pool of 6 peptides neu [37]
Hepa1-6 – WDTCTTYKWQKTLEGHD neu [39]

a) Mapk3_S284F a) MKARNYLQFLPSKTKVA neu [38]
b) Lmf1_F523V b) RGEHYRYKVSLPGGQHA
c) Samd91_K752M c) HVLWDLKQMFRCAVLKN
d) Traf7_C403W d) WDTCTTYKWQKTLEGHD
e) Dtnb_K40T e) LSTYRTACTLRFVQKRC
f) Lbr_A341P f) LYTHFLQLPLAATGFSV
g) Ptpn2_I383T g) KRWLYWQPTLTKMGFVS

NS-38 a) Adpgk a) GIPVHLELASMTNMELMSSIVHQQVFPT neu [18]
b) Reps1 b) GRVLELFRAAQLANDVVLQIMELCGATR
c) Dpagt1 c) EAGQSLVISASIIVFNLLELEGDYR
Rpl18 KAGGKILTFDRLALESPK neu [40]

ST26 AH1 SPSYVYHQF [42]
a) ME1 a) LHSGQNHLKEMAISVLEARACAAAGQS neu [11]
b) ME4 b) WKGGPVKIDPLALMQAIERYLVVRGYG

Panc02 a) Meso351-358 – TAA [45]
b) Meso612-619
– A pool of 12 long peptides neu [46]

YTN16 mCdt1 LTVYPMSYRF neu [47]
ASB-XIV mPhf3 MGPQKFYQV neu [48]
LLC a)Mut1 a) KPFYPALISYMGSGPVVAMVWEGP neu [49]

b)Mut5 b) ELELALSPIHYSSAIPAAGSNQVT
L82 YDECGLAYVK[L]QGIRFQEKPY neu [51]

SCC VII a) – a) A pool of five 20-mer peptides neu [54]
b) Cltc (Mut_48) b) –

MOC22 mICAM1 DQILETQRTLTVYNFSALVLTLSQLEVS neu [55]
CT2A a) Epb4 a) ELEQFESTIGFKLPNLRAAKRLWK neu [56]

b) Pomgnt1 b) ECIIPDVSLSYHFGIVGLNMNGYF
c) Plin2 c) QQLQTTCQTVLV NAQRLPQNIQDQA

GL261 mImp3 – neu [56]
a) Imp3 a) AALLNKLYA neu [58, 59]
b) Ntrk1 b) MSLQFMTL
c) Rtn2 c) GAIFNGFTL

SMA-560 Odc1 KQVSQIKYAASNGVLMMTFDSEIELMKVA neu [60]

Abbreviations: TF, transfected; TAA, tumor-associated antigen; neu, neoantigen.
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established pulmonary metastases [23]. J.C. Castle et al.
sequenced melanoma B16-F10 and found an antitumor effect
associated with the two tested neoantigenic peptides MUT44 and
MUT30. Each peptide included into a vaccine with an adjuvant
was used in a therapeutic regimen and thus showed a decreased
tumor growth compared with the control [24]. Another study
showed an antitumor effect of an RNA vaccine including peptide
sequence M30 [25]. Zh. Jing et al. used a vaccine construct with
M30 peptide antigen in a prophylactic mode. The authors
reported that the vaccine significantly inhibited the
development of B16-F10 metastases in the mouse lungs [11].
In 2021 H. Lam et al. reported a study of the whole exome
sequencing of melanoma B16-F10. It revealed another
neoantigenic peptide Gal3St1, which was used in vaccination
resulting in a moderate antitumor effect. On the other hand,
vaccination with a set of peptides Gal3St1+M30+TRP2 with an
adjuvant in the therapeutic mode led to a very strong antitumor
effect. Studies on the B16-F10 model helped the authors to
discover a phenomenon that some neoantigenic peptides may
inhibit the immune responses. Immunization with such peptides
led to accelerated tumor growth and canceled the effect of the
protective vaccine [26]. Y. Zhang et al. proposed an original way
to increase the immunogenicity of neoantigens. The authors
modified 4 weak neoantigenic peptides B16-F10 and
significant inhibition of tumor growth was observed in
preventive and therapeutic regimens after immunization with
this construct [27].

4T1
4T1 mammary carcinoma of BALB/C mice is highly tumorigenic
and invasive andmay have spontaneous metastases [28]. An RNA
vaccine including peptide sequence M25 showed an essential
antitumor effect [25]. Zh. Jing et al. immunized the mice with a
vaccine construct including peptide M25 as an antigen in the
prophylactic mode and noted a slight slowdown of the tumor
growth [11]. M. Peterson et al. searched for the neoantigens
that appeared due to the errors in the production of RNA
resulting from the frameshift, but not due to the DNA
mutations. The researchers tested the vaccines that included
about 10 neoantigenic peptides with an adjuvant. The
immunization was performed in the therapeutic regimen and
the results showed a reduction in the incidence and rate of tumor
growth, though it should be noted that the peptides were not
studied individually [29]. M.O. Mohsen et al. performed a search
for immunogenic neoantigens and selected 4 peptides for a more
thorough study. Therapeutic immunization of mice with a
vaccine construct including long peptides of these neoantigens
led to inhibition of tumor growth [30]. W. Lin et al. completed a
proteomic and bioinformatics analysis and identified protein
CD151 as a potential tumor-associated antigen for a vaccine
to be tested in the 4T1 and H22 cell lines. The preventive
immunization with two peptides of protein CD151 with an
adjuvant showed a lower rate of metastasis and fewer tumor
nodes in the lungs of mice as compared with the control. Mice
immunized with the peptide had a higher survival rate, as well
[31]. C. Lhuillier et al. searched for potentially immunogenic
neoantigens for this cell line and found only a small number of

candidate genes. However, the expression of some candidate
genes increased significantly after irradiation of 4T1 cells. The
authors made a vaccine from an adjuvant and three peptides to
those neoantigens (DHX58, CAND1 and ADGRF5-II). The
antitumor effect was observed only when vaccination was
combined with radiation therapy, but not when vaccination
was used in mono-regimen [32]. L. Li et al. used sequencing
and bioinformatics analysis to search for neoantigens for
4T1 cells and another murine mammary tumor E0771, though
the mice were immunized with a DNA vaccine, but not with
peptides [33].

TNBC E0771.LMB
Metastatic tumor EO771.LMB was derived from poorly
metastatic mammary tumor cells EO771 of C57BL/6 mice [34].
R. Brito Baleiro et al. performed whole exome sequencing and
bioinformatics analysis to search for immunogenic neoantigens of
the TNBC E0771.LMB cell line. Then the authors immunized the
mice with a pool of long peptides, an adjuvant and a PD-1
inhibitor. The experimental animals had slower tumor growth
and longer survival compared to the untreated control mice or
animal group receiving the adjuvant and a PD-1 inhibitor [35].
Other researchers, such as L. Li et al. searched for and studied
neoantigens of the E0771 cells [33].

H22
H22 is a BALB/C mouse hepatocellular carcinoma cell line.
As mentioned above, W. Lin et al. identified protein
CD151 as a promising tumor-associated antigen for 4T1 and
H22 murine transplantable tumors. When mice were vaccinated
prophylactically with two CD151 peptides and an adjuvant,
tumor growth significantly slowed down as compared to the
control group [31]. D. Zhang et al. identified a neoantigen of
the H22 cells. Prophylactic immunization with an adjuvant and
the neoantigenic peptide inhibited the tumor growth. The
authors designed a vaccine that prevented tumor growth in a
part of experimental animals. Therapeutic vaccination with
this construct led to slower tumor growth and improved
survival [36].

Hep-55.1C
Hep-55.1C is a hepatocellular carcinoma cell line derived from
C57BL/6 mice. S.F. Yang et al. revealed neoantigens in cell lines
Hep-55.1C and Dt81 Hepa1-6 by comparing their whole exome
sequences with those of normal mouse liver. Mice were
vaccinated with an adjuvant and a mixture of six neoantigenic
peptides. Treatment of mice with the vaccine in a therapeutic
regimen resulted in slower tumor growth and improved survival
compared to administration of an adjuvant alone. Combining
vaccination with anti-PD-1 therapy resulted in more significant
tumor regression as compared to that after monotherapy [37].

Hepa1-6
Hepa1-6 is a hepatoma cell line derived from C57Lmice. H. Chen
et al. performed tumor cell sequencing, bioinformatics analysis,
and neoantigen screening and selected 7 peptides for
immunization of mice. Therapeutic vaccination with a mixture
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of these peptides and the adjuvant Poly(I:C) (but not other
adjuvants) led to the disappearance of tumors in 60% of mice.
Immunization with each peptide separately showed lower
antitumor efficacy [38]. Q. Zhao et al. included one neoantigenic
peptide, specific to these tumor cells, into the vaccine construct and
achieved a marked antitumor effect [39]. S.F. Yang et al. identified
specific neoantigens for line Dt81 Hepa1-6 [37].

MC-38
MC-38 is a cell line of the colon adenocarcinoma of C57BL/6 mice.
The line is a tumor model with a high mutational burden.
Vaccination with three predicted neoantigenic peptides together
with an adjuvant generated effective T-cell immunity for significant
tumor inhibition in prophylactic and therapeutic regimens [18].
B.J. Hos et al. revealed another immunogenic neoantigen Rpl18.
Mice vaccinated with this peptide in a therapeutic regimen had a
significantly lower tumor size compared to the control animals that
received only an adjuvant [40]. B. Schrors et al. showed that
MC38 colorectal adenocarcinoma cell lines derived from two
different sources had significant differences in transcriptome
and mutanome expression. There were also differences in the
previously described immunogenic neoantigens [41].

CT26
CT26 is a cell line of the colon carcinoma of BALB/C mice. The
results of a study of a therapeutic RNA vaccine including a mixture
of five neoantigenic peptides (pentatope 2) demonstrated a
significant antitumor effect [25]. J.E. Slansky et al. showed that
immunization with the AH1 (SPSYVYHOF) peptide, which is an
epitope of the gp70 protein (a protein of the endogenous mouse
virus) within a therapeutic dendritic cell vaccine resulted in the
inhibition of tumor growth and an increase of the survival rate of
mice [42]. Zh. Jing et al. designed a vaccine construct including
2 neoantigenic peptides ME1 and ME4. The researchers noted an
inhibition of tumor growth after preventive and therapeutic
vaccination. Besides, the therapeutic regimen showed improved
survival of the experimental animals [11]. S. Feola et al. studied a
vaccine construct consisting of an adenovirus coated with tumor
antigen peptides that were similar to pathogen antigens due to
molecular mimicry. The authors demonstrated the antitumor
effectiveness of the designed vaccine. The peptide had a poly-K
amino acid sequence at one end [43].

Panc02
The Panc02 cell line is a C57BL/6 mouse model of pancreatic
adenocarcinoma. A study found that Panc02 cells and human
tumor samples overexpressed mesothelin [44]. I.C. Leao et al.
used a prophylactic dendritic cell vaccine, where the antigen
included two peptides to mesothelin Meso351-358 andMeso612-619.
The vaccination increased the survival rate of the mice [45]. H.L.
Kinkead et al. performed the whole exome sequencing, RNA
sequencing (RNASeq), and the NetMHC immunogenicity
prediction algorithm to develop a neoantigenic Panc02 tumor
vaccine. Therapeutic immunization with an adjuvant and 12 long
peptides resulted in delayed tumor growth and increased survival
of the mice. However, the researchers did not study individual
peptides [46].

YTN16
YTN16 is a transplantable cell line from gastric cancer of C57BL/
6 mice. K. Nagaoka et al. identified the immunogenic neoantigenic
peptide mCdt1 in these tumor cells. A therapeutic vaccine based on
dendritic cells loadedwith this peptide showed an effective inhibition
of the YTN16 tumor growth [47].

ASB-XIV
ASB-XIV is a BALB/c mouse lung carcinoma cell line. C. Sun
et al. performed sequencing and bioinformatics analyses of the
tumor and screening of neoepitope peptides, which revealed
the immunogenic neoantigenic peptide mPhf3. Then the
authors studied a preventive and therapeutic dendritic cell
vaccine with the mPhf3 peptide and showed a significant
inhibition of tumor growth compared to that of the
control mice [48].

LLC
Lewis lung carcinoma (LLC) is a tumor cell line derived from
spontaneous epidermoid carcinoma of the C57BL/6 mouse lungs.
T. Chen et al. performed a search for immunogenic neoantigenic
peptides of the tumor and showed that therapeutic vaccination with
neoantigenic peptides Mut1 or Mut5 with an adjuvant resulted in
delayed tumor growth and increased survival of the mice compared
with the tumor growth and survival rate after the use of the adjuvant
alone [49]. J. Sun et al. also searched for immunogenic neoantigens
for LLC and found 10 neoantigens. An RNA vaccine targeting these
neoantigens showed a reasonable antitumor effect [50]. C. Sun et al.
conducted the whole exome and transcriptome sequencing of LLC
from the ATCC collection to predict the neoantigen expressions.
The authors evaluated neoantigenic peptide candidates and
identified the most effective peptide L82. The experimental
animals received a dendritic cell (DC) vaccine based on L82 and
an additional immunomodulator CpG in a prophylactic mode,
which resulted in a partial inhibition of the LLC1 tumor growth
[51]. H. Qin et al. performed a search for immunogenic neoantigens
in the LLC cells. The immunization was carried out using adoptive
transfer of the RNA vaccine-treated DC-induced T cells [52].

SCC VII
Squamous cell carcinoma VII (SCC VII) is a spontaneous tumor
of C3Hmice and it has similar characteristics to human head and
neck squamous cell carcinoma (HNSCC) [53]. J.S. Dolina et al.
performed a search for neoantigens in the cell line. Prophylactic
immunization with a pool of five 20-mer peptides and an
adjuvant led to inhibition of tumor growth. The authors
studied the five peptides individually, as well. Only vaccination
with Cltc peptide (Mut_48) showed a pronounced
antitumor effect [54].

MOC22
MOC22 is an oral cancer cell line derived from C57BL/6 mice. P.
Zolkind et al. identified the mICAM1 neoantigen expressed by
MOC22 cells using a cancer immunogenomics pipeline and
ELISPOT immunogenicity testing. Prophylactic immunization
by neoantigen peptide with an adjuvant resulted in the rejection
of MOC22 tumors in 80% of mice [55].

Oncology Reviews | Published by Frontiers January 2024 | Volume 17 | Article 121895

Ponomarev et al. Immunogenic Peptides of Murine Tumors



CT2A
CT2A is a glioma cell line established from C57BL/6 mice. S.J. Liu
et al. performed whole-exome DNA sequencing and RNA
sequencing to search for neoantigens in the CT2A cells. The
authors selected 3 neoantigenic peptides: Epb4, Pomgnt1, and
Plin2. Therapeutic vaccination with the three peptides in
combination with anti-PD-L1 treatment led to increased survival
compared to the vaccine alone or anti-PD-L1 monotherapy [56].

GL261
GL261 cells present a syngeneic animal glioma model of C57BL/
6 mice. T.M. Johannes et al. identified tumor-specific neoantigens in
the GL261 cells on the base of the whole exome sequencing of DNA
and RNA [57]. Another study showed that therapeutic vaccination
of mice with the neoantigen peptide mImp3 and an adjuvant
resulted in significantly improved survival compared with the
adjuvant alone [56]. T. Su et al. studied a vaccine construct
including 3 neoantigen peptides (Imp3, Ntrk1, Rtn2) combined
with checkpoint inhibitors in a therapeutic regimen. The results
showed a slight improvement of the survival in mice with
GL261 tumors [58]. Previously, L. Scheetz et al. demonstrated the
antitumor efficacy of a vaccine construct with these three peptides in
combination with anti-PD-L1 therapy [59].

SMA-560
Cell line SMA-560 was established from glioma of VM/Dk mice.
T.M. Johannes et al. searched for neoantigens in the SMA-560
murine tumor model and, using tetramers, found T cells specific
to the Odc1 neoantigen [57]. A.M. Swartz et al. showed that
therapeutic vaccination of mice with a long peptide of neoantigen
Odc1 inhibited tumor growth [60].

DISCUSSION

Nowadays, a potential for antitumor peptide vaccination is widely
studied. New algorithms of searching for effective antigens are
being developed, and new adjuvants are being studied. The
presented information on transplantable mouse tumors with
the identified peptides could be helpful for preclinical studies
of antitumor peptide vaccines. Transplantable tumor models

provide an important basis for designing new methods for
identification of immunogenic antigens and direct testing the
antigen antitumor effectiveness in vivo. In particular, that refers
to the neoantigens arising due to mutations. In addition, these
models could be used for comparison of various approaches to
vaccination, such as comparing different lengths of peptides,
different adjuvants, etc. When the problems in antigen
identification and adjuvant selection are solved, the potential
for this method could add to clinical practice as an independent
therapy or in combination with other methods. Combination
with therapies that reduce immunosuppression of the tumor
microenvironment, such as checkpoint inhibitors, could be
especially effective.
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