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ABSTRACT

Background: Lung cancer in never-smokers (LCINS) is an increasingly prevalent and clinically dis-
tinct subtype of lung cancer, particularly in East Asian populations. Despite its rising incidence,
there are currently no antigen-specific immunotherapeutic strategies or vaccines targeting lung
cancer in never-smokers. This study aimed to identify and evaluate immunogenic epitopes derived
from key oncogenic drivers in lung cancer in never-smokers as preliminary steps toward multi-
epitope vaccine design.

Methods: Protein sequences of five lung cancer in never-smokers associated oncogenes (EGFR,
KRAS, HER2, BRAF, and MET) were retrieved from UniProtkB and analyzed using a multi-tiered im-
munoinformatics workflow. B-cell, major histocompatibility complex class |, and major histocom-
patibility complex class Il epitopes were predicted using tools such as NetMHCpan, NetMHCllpan,
and BepiPred. Candidate epitopes were identified based on HLA binding affinity, antigenicity (Vaxi-
Jen), toxicity, allergenicity while the ability of MHC-Il epitopes to trigger the production of cytokines
(IFN-7, IL-4, IL-10) will be further assessed. Population coverage analysis was performed using the
IEDB Population Coverage tool.

Results: Out of 1027 initial epitope predictions, only 16 epitopes (8 MHC-I, 4 MHC-II, and 4 B-cell
epitopes) met all selection criteria. The final epitope exhibited strong antigenicity, HLA binding
potential, and favorable global population coverage (81.23%). Several epitopes were highly specific
to LCINS-related driver mutations, suggesting relevance for precision immunotherapy.
Conclusion: This study presents a rational, immunoinformatics-guided approach to identify and
prioritize epitope candidates from lung cancer in never-smokers oncogenes. These findings pro-
vide a foundation for future design and preclinical evaluation of personalized multi-epitope cancer
vaccines tailored to lung cancer in never-smokers.

Key words: Lung cancer in never-smokers (LCINS), Immunoinformatics, Epitope prediction,

Tumor-associated antigens, HLA binding, Population coverage

INTRODUCTION:

Lung cancer is the leading cause of cancer-related
deaths worldwide, with nearly 2.5 million new cases
and over 1.8 million deaths reported globally in 2022
alone. In Vietnam, according to GLOBOCAN 2022,
there were approximately 24,426 new cases and 22,597
deaths due to lung cancer annually! .Lung cancer
ranks third in incidence and second in mortality
among all cancers, only after liver cancer. Further-
more, survival analyses in lung cancer patients have
shown that clinical performance status and demo-
graphic characteristics have a substantial impact on
overall prognosis, highlighting the variety of disease
outcomes® While tobacco smoking is the most well-
known risk factor, the incidence of lung cancer in
never-smokers (LCINS) is rising significantly, partic-

ularly among women, younger individuals, and Asian
populations 3% In the United States alone, over 20,000
LCINS-related deaths were recorded in 2023, mak-
ing it the eighth leading cause of cancer death in the
country® .Globally, LCINS now ranks fifth among the
causes of cancer-related deaths® .

Recent studies suggest that LCINS is a distinct patho-
logical entity with unique biological and genetic char-
acteristics compared to smoking-associated lung can-
cer® Unlike the latter, which typically presents with
a high tumor mutational burden due to carcinogens
in tobacco smoke, LCINS is primarily driven by spe-
cific activating oncogenic mutations® .Key oncogenes
implicated in LCINS include EGFR, KRAS, HER2,
BRAF, and MET %711 .Among these, EGFR muta-
tions, particularly exon 19 deletions and L858R sub-
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stitutions, are the most prevalent, occurring in 40-
60% of LCINS cases, especially in East Asian pop-
ulations® .KRAS mutations, notably G12C, are ob-
served in 10-15% of lung adenocarcinoma cases and
are emerging as promising therapeutic targets'"!?
.HER?2 exon 20 insertions, present in approximately
1-3% of LCINS, are associated with increased tumor
aggressivenesslo , whereas BRAF V600E mutations,
found in about 1-2% of cases, activate the MAPK
signaling pathway and promote tumor progression’
.Additionally, MET exon 14 skipping mutations con-
tribute to receptor dysregulation, tumor invasiveness,
and resistance to targeted therapies’ .

These mutations not only drive uncontrolled cell pro-
liferation but also contribute to treatment resistance
and immune evasion, limiting the effectiveness of
current therapies such as tyrosine kinase inhibitors
(TKIs).

acquire secondary mutations like T790M or C797S
13,14

For instance, EGFR-mutant tumors often

upon osimertinib treatment, leading to resistance
.Similarly, KRAS G12C-targeting agents (e.g., sotora-
sib) 12 and capmatinib for MET-altered lung cancer '
face comparable challenges. Furthermore, immune
checkpoint inhibitors (ICIs) exhibit limited efficacy in
LCINS, possibly due to low tumor mutational burden,
poor antigen presentation, and an immunosuppres-
sive tumor microenvironment '©,

Cancer vaccines offer a promising immunotherapeu-
tic alternative by stimulating durable, tumor-specific
immune responses. However, existing vaccine efforts
in lung cancer, such as TG4010 (targeting MUCI)
or GVAX (based on whole tumor cells), have largely
These
may be less relevant for LCINS, where the mutational

focused on antigens prevalent in smokers.

and antigenic landscape is distinct ' .Currently, no
vaccine platforms specifically designed for LCINS-
associated driver mutations have been reported in the
literature. Therefore, this study applied a comprehen-
sive immunoinformatics-based approach to identify
and prioritize potential B-cell, MHC class I, and class
II T-cell epitopes derived from LCINS-specific onco-
genes. These epitopes were evaluated for antigenic-
ity, binding affinity, cytokine induction, and global
population coverage. These findings provide initial
immunological insights that may inform the develop-
ment of personalized multi-epitope vaccines for lung
cancer in never-smokers.

MATERIALS AND METHODS:

2.1. Retrieval of target proteins:
Five tumor-associated antigens commonly implicated
in lung cancer in never-smokers (LCINS) /vcnwere
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selected based on literature evidence of their muta-
tion frequency and oncogenic potential. These in-
cluded: epidermal growth factor receptor (EGFR),
KRAS proto-oncogene (KRAS), human epidermal
growth factor receptor 2 (HER2/ERBB2), B-Raf
proto-oncogene (BRAF), and MET proto-oncogene
(MET). Protein sequences were retrieved from the
UniProtKB database 2" in FASTA format using the
following accession IDs: EGFR (P00533), KRAS
(P01116), HER2 (P04626), BRAF (P15056), and MET
(P08581). All sequences were stored and processed
for subsequent in silico epitope prediction.

2.2. Identification of B-cell epitopes

Linear B-cell epitopes were predicted using the
BepiPred tool available through the IEDB (Immune

21" The amino

Epitope Database) analysis resource
acid sequences of the five selected proteins were sub-
mitted with default parameters, and regions with pre-
diction scores above the 0.35 threshold, which is the
default threshold in the BepiPred system we used,
were considered putative B-cell epitopes. Only se-
quences > 9 amino acids in length were retained for
further analysis?! .

2.3. Identification of MHC class I epitopes
Cytotoxic T lymphocyte (CTL) epitopes were iden-
tified using NetMHCpan-4.1, which predicts the
binding affinity of 9-mer peptides to HLA class
I molecules?” .Common alleles representing broad
ethnic distribution were selected, including HLA-
A01:01, HLA-A02:01, HLA-A26:01, HLA-B08:01,
HLA-BI5:01 and HLA-B58:01.

Binding predictions were filtered using the percentile
rank (%Rank EL), which normalizes affinity scores
across alleles by comparing each peptide’s predicted
elution ligand likelihood (Score EL) against a refer-
ence set of random natural peptides. Peptides with
%Rank < 0.5% were classified as strong binders (SB)
and those with 0.5% < %Rank < 2% as weak binders
(WB), per default NetMHCpan thresholds>%?> .Only
SB and WB peptides proceeding to downstream anti-
genicity, allergenicity, and toxicity screening were re-
tained for multi-epitope vaccine construction.

2.4. Identification of MHC class II epitopes

Helper T lymphocyte (HTL) epitopes were predicted
using the IEDB recommended 2.22 method, incor-
porating the NetMHClIIpan-4.3 prediction algorithm
for 15-mer peptides®®>? .The following HLA-DRBI
alleles were considered: DRB101:01, DRB104:01,
DRB113:01 and DRB115:01.

Binding predictions were filtered using the percentile
rank (%Rank), which normalizes affinity scores across
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alleles by comparing each peptide’s predicted bind-
ing affinity against a reference set of random natu-
ral peptides. Peptides with %Rank < 1% were clas-
sified as and those with 1% < %Rank < 5% as WB,
per default NetMHCIIpan-4.3 thresholds** .Peptides
with %Rank > 20 were excluded as potential HLA-
irrelevant contaminants, while those with %Rank
< 5 were retained as high-confidence binders for
downstream analyses® .Only SB and WB peptides
proceeding to downstream antigenicity, allergenicity,
and toxicity screening were retained for multi-epitope
vaccine construction.

2.5. Antigenicity and safety evaluation:
Antigenicity was assessed using VaxiJen v2.0, apply-
ing the “tumor” model with a minimum threshold of
0.5. MHC-I epitopes with scores > 1.5, and MHC-II
epitopes with scores > 0.7 and B-cell epitopes with
scores > 1.0, were considered highly antigenic?* .
Toxicity and allergenicity were evaluated using Tox-
inPred and AllergenFP respectively, and only non-
toxic, non-allergenic epitopes were retained %2>
.Cytokine-inducing potential was further evaluated
using IFNepitope, IL4pred, and IL10pred, with pre-
dictions applied exclusively to MHC class II epitopes,
as cytokine induction is primarily mediated by CD4*
T helper cells upon antigen recognition. Only epi-
topes predicted to induce all three immunostimula-
tory cytokines (IFN-y, IL-4, and IL-10) were retained
for further analysis?’~%° .

2.6. Population coverage analysis

To assess the immunological relevance of the selected
epitope set at a population level, IEDB’s Population
Coverage tool was used>>** ' The combined HLA al-
leles associated with both MHC class I and II epitopes
were inputted to calculate the projected percentage of
individuals in different global regions, including Viet-
nam, expected to present at least one epitope-HLA
combination. The results were expressed as total pro-
jected population coverage (%), average number of
epitope-HLA hits per individual, and pc90 - the min-
imum number of combinations recognized by 90% of
the population.

RESULTS:

3.1. Antigen retrieval and epitope identification:

Protein sequences of five LCINS-associated onco-
genic targets (EGFR, KRAS, HER2, BRAFE, and MET)
were retrieved from the UniProtKB database using
their respective accession IDs (Table 1). These se-
quences were processed in FASTA format and used as
input for downstream epitope prediction analyses.

Initial epitope predictions yielded a total of 1027 can-
didates, including 644 MHC-I, 305 MHC-II, and 78

Table 1: AccessionlDs of selected LCINS-related
proteins from UniProtKB.

Pro- Gene Accession ID Species
tein symbol (UniProtKB)
EGFR EGFR P00533 Homo
sapiens
KRAS KRAS P01116 Homo
sapiens
HER2 ERBB2 P04626 Homo
sapiens
BRAF BRAF P15056 Homo
sapiens
MET  MET P08581 Homo
sapiens

B-cell epitopes (Data sheets supporting information)
. These were filtered through a multi-parameter in
silico evaluation pipeline incorporating HLA bind-
ing affinity, antigenicity (VaxiJen scores), allergenic-
ity, toxicity, and cytokine-inducing potential (IFN-7,
IL-4, IL-10). Only 16 epitopes met all stringent crite-
ria, including 8 MHC-I, 4 MHC-II, and 4 B-cell epi-
tope, representing a retention rate of approximately
1.56%, indicative of high selectivity.

3.2. Evaluation of final epitopes

The final list of epitopes is summarized in Table 2. All
selected epitopes exhibited strong to moderate bind-
ing affinity to commonly expressed HLA alleles. Anti-
genicity scores assessed by VaxiJen v2.0 were above
the tumor-specific threshold (> 1.5 for MHC-I; > 0.7
for MHC-ITand > 1.0 for B-cell). These epitopes were
derived from multiple tumor driver antigens, provid-
ing multi-target coverage. Additionally, all epitopes
were tested and evaluated to ensure they are non-
allergenic and non-toxic. Specifically, for MHC-II
epitopes, we further assessed their immunogenicity
by evaluating their ability to induce the production
of three immunostimulatory cytokines (IFN-7, IL-4,
and IL-10).

These epitopes were selected to ensure a comprehen-
sive immune response, targeting both cytotoxic T cells
(via MHC-I), helper T cells (via MHC-II), and B-cell
activation.

3.3. Population coverage analysis

The twelve MHC-restricted epitopes were analyzed
for projected population coverage using the IEDB
Population Coverage tool. The cumulative global cov-
erage was estimated at 81.23%, with an average of
2.25 epitope-HLA hits per person and a pc90 value of
0.53. Particularly high coverage was observed in Eu-
rope (89.53%), North Africa (60.27%), and South Asia

922
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Table 2: Finalselected epitopes and their characteristics.

Type Protein  Epitopes  Binding Bindin VaxiJen Allergeni Toxicity IFN-y Interleuk Interleukin-

of epi- MHC affin-  scorea induc- 4 10
tope alleles ity tion
B-cell  EGFR  EEDMDD' NA NA 12427 non- non- NA NA NA

allergen  toxin

KRAS  TAGQEEY NA NA 1.0366  non- non- NA NA NA

allergen  toxin

TSAKTRQ NA NA 1.1849 non- non- NA NA NA
allergen  toxin

HER2 RSSSTRSG NA NA 1.1662 non- non- NA NA NA
allergen  toxin
MHC-  EGFR  LEIIRGRT DRBI_I3 17.36 09818  non- non- positive  IL4- IL10-
I allergen  toxin inducer  inducer
HER2 RPRFRELV DRB1_01 6.5 1.2602 non- non- positive  IL4- 1L10-
allergen  toxin inducer  inducer
DRB1_04 22.95 non- non- positive  IL4- IL10-
allergen  toxin inducer  inducer
BRAF QQLQAFK DRB1_15 41.84 0.7115 non- non- positive  IL4- IL10-
allergen  toxin inducer  inducer
MET PSSLIVHF DRB1_15 4329 0.8773 non- non- positive  IL4- IL10-
allergen  toxin inducer  inducer
MHC-  EGFR  GSTAENA HLA-  999.82 1.5050  non- non- NA NA NA
I A*01:01 allergen  toxin
DSRPKFRI HLA- 136.33 1.7348 non- non- NA NA NA
B*08:01 allergen  toxin
LCNVESIC HLA- 44.07 1.5554  non- non- NA NA NA
B*58:01 allergen  toxin
HER2 PAFDNLY' HLA- 28.11 1.6379 non- non- NA NA NA
B*58:01 allergen  toxin
BRAF  SLYHHLH HrA- 1441 16985  non- non- NA NA NA
A*02:01 allergen  toxin
HLA- 280.41 non- non- NA NA NA
B*08:01 allergen  toxin
MET  YVNDFEN HLA- 7504 15357  non- non- NA NA NA
A*02:01 allergen  toxin
SVKDREIM HrA- 38936 16717  non-  non-  NA NA NA
A*26:01 allergen  toxin
HLA- 209.30 non- non- NA NA NA
B*08:01 allergen  toxin
HLA- 225.32 non- non- NA NA NA
B*15:01 allergen  toxin
RLKETKD HLA- 165.53 1.7277 non- non- NA NA NA
B*15:01 allergen  toxin

“VaxiJenscore above 1.5 for MHC-I epitopes, above 0.7 for MHC-II epitopes and 1.0 forB-cell epitopes.
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Table 3: Population coverage analysis of theselected
MHC epitopes.

Population/area  (Class combined

coverage average_hit pc90c
Central Africa 42.14% 0.81 0.17
Central Amer- 10.59% 0.17 0.11
ica
East Africa 55.85% 1.2 0.23
East Asia 62.83% 1.45 0.27
Europe 89.53% 2.83 0.96
North Africa 60.27%  1.39 0.25
North America  83.72%  2.37 0.61
Northeast Asia ~ 50.80% 1.15 0.2
Oceania 46.12% 1.05 0.19
South Africa 49.07%  0.94 0.2
South America  43.48% 0.88 0.18
South Asia 62.65% 1.35 0.27
Southeast Asia 43.78% 0.97 0.18
Southwest Asia  59.73%  1.29 0.25
Vietnam 39.36% 0.8 0.16
West Africa 56.12% 1.27 0.23
West Indies 70.44% 1.74 0.34
World 81.23% 2.25 0.53
Average 55.98 1.33 0.3
Standard devia-  18.06 0.62 0.2
tion

“ projected population coverage

b average number of epitope hits/HLAcombinations recognized by
the population

¢ minimum number of epitope hits/HLAcombinations recognized
by 90% of the population

(62.65%) (Table 3).

However, regional coverage in Vietnam (39.36%),
East Asia (62.83%), and Southeast Asia (43.78%) was
moderate, highlighting the need for future expansion
of allele selection to enhance regional specificity.

DISCUSSION:

This study presents a computational approach to the
identification and evaluation of potential B-cell and
T-cell epitopes derived from major oncogenic drivers
in lung cancer in never-smokers (LCINS). Given the
increasing prevalence of LCINS in East Asian popu-
lations and the absence of targeted immunotherapies,

early-stage epitope discovery represents an important
foundational step toward the rational design of ther-
apeutic vaccines > .

Through the use of immunoinformatics tools, a to-
tal of 1027 epitopes were initially predicted from
five LCINS-associated proteins: EGFR, KRAS, HER2,
BRAF, and MET. Following rigorous screening based
on HLA-binding affinity, antigenicity (via VaxiJen),
predicted safety (non-toxic and non-allergenic), and
cytokine-inducing potential, only 16 epitopes (8
MHC-I, 4 MHC-II, and 4 B-cell) were retained. This
low selection ratio (~1.56%) underscores the high
stringency of the evaluation pipeline, and reinforces
the feasibility of using computational methods to pre-
select the most promising candidates for downstream
validation.

Notably, several of the selected epitopes demonstrated
strong binding to widely prevalent HLA alleles and
high predicted antigenicity scores, including DSRP-
KFREL (EGFR) and RLKETKDGF (MET) for MHC
class I, and RPRFRELVSEFSRMA (EGFR) for MHC
class II. The ability of MHC-II epitopes to induce
cytokines, such as IFN-y and IL-4, predicted using
sequence-based machine learning models, suggests
potential for robust T-cell activation, pending future
functional validation.

Population coverage analysis, performed using the
IEDB Population Coverage Tool, indicated a global
coverage of 81.23% with particularly high represen-
tation in Europe, and North America, West Indies.
Coverage in Vietnam (39.36%) and Southeast Asia
(43.78%) was moderate, suggesting that inclusion of
additional alleles common in these regions may en-
hance local relevance in future studies.

Compared to previous vaccine efforts, such as
TG4010 (targeting MUC1) or GVAX (based on
whole-cell tumor platforms), this study adopts a
mutation-guided reverse-design strategy that priori-
tizes molecular specificity and potential for person-

alization 1718

. While these findings are preliminary
and limited to in silico predictions, they offer valuable
insights into the epitope landscape of LCINS and form
the basis for future investigations into structure-based
vaccine modeling, molecular docking, and laboratory
validation.

The discrepancy in population coverage stems from
Our

selection prioritized globally prevalent alleles for

ethnic variations in HLA allele frequencies.

broad representativeness, inadvertently excluding
East Asian-specific variants like HLA-A11:01 and
HLA-B46:01. This resulted in lower coverage for Viet-
nam and Southeast Asia. We acknowledge this limi-
tation and plan to incorporate region-specific alleles
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in future analyses to improve accuracy and immuno-
logical relevance.

This in silico study identified promising multi-epitope
vaccine candidates for lung cancer in never-smokers
but has key limitations: (1) Limited HLA allele di-
versity: The selected alleles primarily represent West-
ern populations, contributing to reduced predicted
population coverage in Vietnam and Southeast Asia,
and (2) Lack of experimental validation: Assessments
of antigenicity (VaxiJen), allergenicity (AllerTOP),
and toxicity (ToxinPred) remain computational pre-
dictions without wet-lab confirmation. To enhance
the translational relevance and scientific robustness
of this work, future efforts will focus on expanding
the HLA dataset to include alleles prevalent in Viet-
namese and Southeast Asian populations, followed by
in vitro and ex vivo assays to confirm immunogenic-
ity, safety, and overall vaccine potential.

CONCLUSION:

This study employed a comprehensive immunoinfor-
matics framework to identify and evaluate potential
B-cell and T-cell epitopes derived from five onco-
genic driver proteins commonly mutated in lung can-
cer in never-smokers (LCINS). Out of 1,027 predicted
candidates, 16 high-priority epitopes were selected
based on stringent criteria, including strong HLA-
binding affinity, high antigenicity, predicted safety
(non-toxicity and non-allergenicity), and cytokine-
inducing potential for MHC-II alleles. These epitopes
represent promising immunological targets that may
serve as a foundation for developing multi-epitope
therapeutic vaccines specifically tailored to the LCINS
population. Notably, several epitopes exhibited fa-
vorable binding to globally prevalent HLA alleles
and demonstrated high predicted population cover-
age across multiple geographic regions. While the
findings remain entirely in the in silico phase, they
provide a solid basis for subsequent stages of experi-
mental validation. Future work should include dock-
ing and molecular dynamics simulations to assess
epitope-HLA binding affinity and structural stability,
followed by constructing a multi-epitope vaccine and
rigorously evaluating its immunogenicity and safety
through in vitro assays, in vivo studies in relevant
animal models, and organoid-based testing. These
targeted steps will be essential for bridging the gap
between computational predictions and meaningful
translational clinical application.

LIST OF ABBREVIATIONS:

LCINS: Lung cancer in never-smokers
EGFR: Epidermal growth factor receptor
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KRAS: KRAS proto-oncogene

HER2/ERBB2: human epidermal growth factor re-
ceptor 2

BRAF: B-Raf proto-oncogene

MET: MET proto-oncogene
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TOM TAT

Téng quan: Ung thu phdi & ngudi khéng hit thudc (Lung Cancer in Never-Smokers - LCINS) 13
mot phan nhém bénh dang gia ting vdéi cac dac diém lam sang va phan tl riéng biét, dic biét
phé bién & cac quan thé Bong A. Mc du ty |é mic ngay cang tang, hién van chua c6 cac chién
lugc mién dich trj liéu ddc hiéu khang nguyén hodc vac-xin nhdm triing dich danh riéng cho LCINS.
Nghién ctiu nay nham xac dinh va danh gia cac epitope c6 kha nang sinh mién dich bt nguén tur
cac oncogene chd dao trong LCINS, lam ca s& budc dau cho thiét ké vac-xin ung thu da epitope.
Phuong phap: Trinh tu protein clia ndm oncogene lién quan dén LCINS (EGFR, KRAS, HER2, BRAF
va MET) dugc thu thap tir co s& dir liéu UniProtkB va phan tich théng qua quy trinh tin sinh mién
dich da tang tich hgp. Céc epitope té bao B, epitope lién két vai phan ti phiic hgp hoa hop mé
chinh I&p | (MHC-I) va I6p I (MHC-II) dugc du doan bang cac cong cu chuyén dung nhu NetMHCpan,
NetMHCllIpan va BepiPred. Cac epitope tiém nang dugc sang loc dua trén &i luc lién két vaéi HLA,
tinh sinh khang nguyén (danh gia bang Vaxilen), déc tinh va kha ndng gay di ing. Ngoai ra, kha
nang clia cac epitope MHC-II trong viéc kich thich san xudt cytokine (IFN-y, IL-4, IL-10) cling dugc
danh gid nham du doan tiém nang hoat hdéa dap Uing mién dich qua trung gian té bao T ho trg.
Phan tich d6 bao phti quan thé dugc thuc hién bang cong cu Population Coverage clia IEDB.

Két qua: Tutdng s6 1027 epitope du doan ban dau, co 16 epitope (gom 8 epitope MHC-I, 4 epitope
MHC-II va 4 epitope té bao B) dap ung day dd céc tiéu chi lua chon. Cac epitope nay thé hién tinh
sinh khang nguyén cao, kha nang lién két manh véi HLA va d6 bao phl quan thé toan cau dat
81,23%. Bang chuy, mot sé epitope cho thay tinh ddc hiéu cao déi vai cac dot bién sinh ung dac
trung clia LCINS, goi y tiém nang tng dung trong mién dich tri liéu chinh xac.

Két luan: Nghién cliu nay dé xudt mot cach tiép can hop ly dua trén tin sinh mién dich nham xac
dinh va uu tién cac epitope tiém nang tir cac oncogene lién quan LCINS. Cac két qua thu dugc cung
cdp nén tang khoa hoc quan trong cho viéc thiét ké va danh gia tién lam sang cac véc-xin ung thu
da epitope mang tinh ¢ thé hda, hudng tdi cac chién luge mién dich trj liéu chinh xac cho LCINS.
Tu khoa: Ung thu phdi & ngudi khong hat thude (LCINS), tin sinh mién dich, du doéan epitope,
khang nguyén lién quan khéi u, lién két HLA, d6 bao phd quan thé.

Trich dan baibaonay: DN, XL,VN,BN,NT,VT,CB, TLN. Xac dinh va danh gia cac epitope dic hiéu
ti cac oncogene lién quan LCINS dua trén tin sinh mién dich nham dinh huéng thiét ké vac-xin diéu
tri. VNUHCM J. Health Sci. 2026; 7(1):920-927.
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