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ABSTRAK

Tujuan: Kanker payudara merupakan keganasan dengan insidensi tertinggi pada
wanita di Indonesia (66.271 kasus/tahun) dengan 70,9% terdiagnosis stadium
lanjut. Keterbatasan terapi konvensional mendorong eksplorasi imunoterapi
berbasis sel T sitotoksik. Penelitian ini bertujuan mengevaluasi efektivitas sel T
sitotoksik endogen dari pasien kanker payudara dalam menginduksi kematian galur
sel MCF-7 secara in vitro.

Metode: Penelitian analitik eksperimental in vitro. Sel T sitotoksik diisolasi dari
PBMC pasien kanker payudara, diaktivasi dengan anti-CD3, dan diko-kultur
dengan MCF-7 selama 72 jam pada rasio Efektor:Target 10:1, 20:1, dan 50:1.
Evaluasi menggunakan mikroskop inverted (morfologi), flowsitometri Annexin V-
PI (viabilitas/apoptosis), dan qRT-PCR (ekspresi BCL-2 dan p53). Analisis statistik
menggunakan ANOVA dan wuji Tukey (0=0,05).

Hasil: Karakterisasi sel T menunjukkan peningkatan CD3+/CD8+ dari 5,26%
menjadi >94% dan NKG2D+ >98%. Pada rasio 10:1 dan 20:1, viabilitasmenurun
minimal (86-87%) dengan dominasi apoptosis (rasio apoptosis:nekrosis 2,5:1).
Pada rasio 50:1, viabilitasmenurun drastis (38,24%) namun didominasi nekrosis
(50%). Ekspresi BCL-2 menurun signifikan pada semua perlakuan (p<0,0001):
56% (10:1), 51% (20:1), 20% (50:1). Ekspresi p5S3 mengalami downregulasi masif
96-99% pada semua rasio (p<0,0001), mengindikasikan mekanisme sitotoksik p53-
independent.

Kesimpulan: Sel T sitotoksik endogen efektif menginduksi kematian sel MCF-7.
Rasio 10:1 dan 20:1 menghasilkan apoptosis terprogram dengan sitotoksisitas
terbatas, sedangkan rasio 50:1 menghasilkan killing tinggi namun didominasi
nekrosis non-spesifik. Eksplorasi rasio intermediate (30:1-40:1) direkomendasikan
untuk optimasi.

Daftar Pustaka : 56 (2015 —2025)
Kata Kunci : sel T sitotoksik, MCF-7, kanker payudara, apoptosis,
imunoterapi, in vitro
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ABSTRACT

Objective: Breast cancer remains the most prevalent malignancy among women in
Indonesia, with 66,271 new cases annually and 70.9% diagnosed at advanced
stages. The limitations of conventional therapies have driven the exploration of T
cell-based immunotherapy as a promising alternative modality. This study aimed to
evaluate the effectiveness of endogen ous cytotoxic T cells from breast cancer
patients in inducing MCF-7 cell line death in vitro without genetic or
pharmacological modification.

Methods: This quantitative analytical experimental study was conducted in vitro.
Cytotoxic T cells were isolated from breast cancer patient PBMCs, activated with
anti-CD3, and ko-kultur d with MCF-7 cells for 72 hours at Effector: Target ratios
of 10:1, 20:1, and 50:1. Evaluation was performed using inverted microscopy
(morphology), Annexin V-PI flow cytometry (viability/apoptosis), and qRT-PCR
(BCL-2 and p53 expression). Statistical analysis employed ANOVA and Tukey's test
(a=0.05).

Results: T cell characterization showed CD3+/CD8+ population increase from
5.26% to >94% and NKG2D+ >98% post-activation. At 10:1 and 20:1 ratios,
viability ~ decreased — minimally  (86-87%)  with  apoptosis  dominance
(apoptosis:necrosis ratio 2.5:1). At 50:1 ratio, viability decreased dramatically
(38.24%) but was dominated by necrosis (50%). BCL-2 expression decreased
significantly across all treatments (p<0.0001): 56% (10:1), 51% (20:1), 20%
(50:1). p53 expression showed massive downregulation of 96-99% across all ratios
(p<0.0001), indicating a p53-independent cytotoxic mechanism.

Conclusion: Endogen ous cytotoxic T cells effectively induced MCF-7 cell death.
Ratios of 10:1 and 20:1 produced programmed apoptosis with limited cytotoxicity,
while 50:1 ratio achieved high killing efficacy but was dominated by non-specific
necrosis. Exploration of intermediate ratios (30:1-40:1) is recommended for
optimization.

References 256 (2015 —2025)
Keywords : eytotoxic T cells, MCF-7, breast cancer, apoptosis,
immunotherapy, in vitro
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MCF-7
CD3+
CD8+
CD32+
NKG2D
NK
Treg
CAR-T
PBMC
APC
ER

PR
HER2
MHC
MHC-I
PD-1
PD-L1
CTLA-4
Fas
FasL
Trop2
BCL-2
BAX

BAK

DAFTAR SINGKATAN

: Michigan Cancer Foundation-7

: Cluster of Differentiation 3 positive

: Cluster of Differentiation 8 positive / Sel T Sitotoksik
: Cluster of Differentiation 32 positive

: Natural Killer Group 2 member D

- Natural Killer cells

: Regulatory T cell

: Chimeric Antigen Receptor T-cell

: Peripheral Blood Mononuclear Cells

: Antigen -Presenting Cell

: Estrogen Receptor

: Progesterone Receptor

: Human Epidermal growth factor Receptor 2
: Major Histocompatibility Complex

: Major Histocompatibility Complex class I
: Programmed cell Death protein 1

: Programmed cell Death-Ligand 1

: Cytotoxic T-Lymphocyte Antigen 4

: First apoptosis signal receptor

: Fas Ligand

: Trophoblast cell-surface antigen 2

: B-Cell Lymphoma 2

: BCL-2 Associated X protein

: BCL-2 Antagonist/Killer

Xvii



p53
BRCA1
BRCA2
TP53
PTEN
GAPDH
IFN-y
TNF-a
IL-2
IL-8
IL-10

TGF-B

PIBK/AKT

: protein 53 / tumor protein 53

: BReast CAncer gene 1

: BReast CAncer gene 2

: Tumor Protein 53

: Phosphatase and TENsin homolog
: Glyceraldehyde-3-Phosphate Dehydrogenase
. Interferon-gamma

: Tumor Necrosis Factor-alpha

. Interleukin-2

. Interleukin-8

. Interleukin-10

: Transforming Growth Factor-beta

: Phosphoinositide 3-Kinase / Protein Kinase B

RAS/MEK/ERK : Mitogen-Activated Protein Kinase pathway

TNBC
IDC-NST
ILC
TNM
TME
TAM
TDLU
PCR
RT-PCR

gRT-PCR

: Triple-Negative Breast Cancer

: Invasive Ductal Carcinoma-No Special Type

: Invasive Lobular Carcinoma

: Tumor, Node, Metastasis

: Tumor Microenvironment

: Tumor-Associated Macrophage

: Terminal Duct Lobular Unit

: Polymerase Chain Reaction

: Reverse Transcription Polymerase Chain Reaction

: quantitative Real-Time Reverse Transcription Polymerase Chain

Reaction
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cDNA : complementary Deoxyribonucleic Acid

RNA : Ribonucleic Acid

DNA : Deoxyribonucleic Acid

MRNA : messenger Ribonucleic Acid

dNTP : deoxyribonucleotide triphosphate
Ct : Cycle threshold

ACt : Delta Cycle threshold

AACt : Delta-Delta Cycle threshold

Tm : melting Temperature

FACS : Fluorescence-Activated Cell Sorting
FSC : Forward-Scattered light

SSC : Side-Scattered light

FITC : Fluorescein Isothiocyanate

Pl : Propidium lodide

PE : Phycoerythrin

PerCP : Peridinin-Chlorophyll-Protein
MTT :3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide

Annexin V : Annexin V

PS : Phosphatidylserine

LD50 : Lethal Dose 50

oD : Optical Density

DMEM : Dulbecco's Modified Eagle Medium

RPMI-1640 : Roswell Park Memorial Institute-1640 medium
FBS : Fetal Bovine Serum

PRP : Platelet-Rich Plasma
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ABAM
PBS
HBSS
DMSO
KBM
BSC
ELISA
PMT

ICI

ACT
ANOVA
SPSS
SD

ET

DF
CK18
CEA
CA 15-3

WHO

- Antibiotic-Antimycotic

: Phosphate-Buffered Saline

: Hank's Balanced Salt Solution

: Dimethyl Sulfoxide

: Kohjin Bio Medium

: Biosafety Cabinet

: Enzyme-Linked Immunosorbent Assay
: Photomultiplier Tube

: Immune Checkpoint Inhibitor

: Adoptive Cell Transfer

- Analysis of Variance

. Statistical Package for the Social Sciences
: Standard Deviation

. Effector to Target ratio

: Dilution Factor

: Cytokeratin-18

: Carcinoembryonic Antigen

: Cancer Antigen  15-3

: World Health Organization

GLOBOCAN : Global Cancer Observatory
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