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Lymphocyte Phenotype

Lymphocyte Phenotype refers to the classification of lymphocytes based on their surface markers,
functional properties, and cytokine production. This is crucial in immunology for understanding
immune responses, diagnosing diseases, and monitoring immunotherapies.

Key Lymphocyte Phenotypes

1. T Cells (CD3⁺)

CD4⁺ Helper T Cells: Assist other immune cells, and regulate immune responses.1.
CD8⁺ Cytotoxic T Cells: Kill infected or malignant cells.2.
Regulatory T Cells (Tregs, CD4⁺CD25⁺FOXP3⁺): Maintain immune tolerance, prevent3.
autoimmunity.
Memory T Cells (CD45RO⁺ or CD45RA⁻): Rapid response upon re-exposure to antigens.4.
Effector T Cells: Secrete cytokines for immediate immune responses.5.

2. B Cells (CD19⁺ or CD20⁺)

Naïve B Cells (IgD⁺CD27⁻): Have not yet encountered antigens.1.
Memory B Cells (CD27⁺): Provide faster and stronger antibody responses upon re-exposure.2.
Plasma Cells (CD138⁺): Secrete antibodies.3.

3. Natural Killer (NK) Cells (CD3⁻CD56⁺)

CD56⁺Bright NK Cells: Cytokine-producing, immunomodulatory.1.
CD56⁺Dim NK Cells: Highly cytotoxic, responsible for killing virus-infected and tumor cells.2.

4. Innate Lymphoid Cells (ILCs)

ILC1, ILC2, ILC3: Non-T, non-B cells involved in early immune responses and tissue1.
homeostasis.

### Clinical Relevance of Lymphocyte Phenotyping: - Immunodeficiencies (e.g., SCID,
HIV/AIDS): Characterized by reduced T or B cell populations. - Autoimmune Diseases (e.g., lupus,
rheumatoid arthritis): Altered Treg and effector T cell balances. - Cancer (e.g., leukemia,
lymphoma): Abnormal B or T cell expansion. - Transplantation: Monitoring immune rejection or
tolerance. - Infectious Diseases (e.g., COVID-19, tuberculosis): Changes in CD4/CD8 ratios,
exhaustion markers.

Flow cytometry is the primary method for lymphocyte phenotyping, using fluorochrome-labeled
antibodies against surface markers.

Lymphocyte Phenotype in Neuro-Oncology and Glioblastoma
Research
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Access to high-quality patient-derived brain tumor tissues is instrumental for translational neuro-
oncology research. Glioblastoma tumor material resected by ultrasonic aspiration (UA) during surgery
offers an abundant source of material; however, it is generally not used for research experiments.
Stavrakaki et al. hypothesize that UA-derived tumor tissue represents a source of tissue that
accurately reflects the immune infiltrates of glioblastomas.

In this study, they utilized UA-derived tissue and performed a head-to-head comparison with paired
resection tissue from the vital tumor core of the same patient. A combination of 16 fluorochrome-
conjugated antibodies was designed to identify tumor-infiltrating T, B, and NK lymphocytes and
characterize the TILs by spectral flow cytometry. Furthermore, a 5-plex panel was designed to
spatially characterize the T cells, macrophages, and tumor cells on the paired UA and resection
tissues.

UA-obtained cells exhibited a comparable yield and viability, as well as an abundance of tumor-
infiltrating T, B, and NK lymphocytes compared to resection sample-derived cells. Importantly, we
observed that there is a high concordance concerning expression intensities of immune checkpoints
by T cells in both types of tissue samples.

These findings underscore the feasibility and reliability of utilizing the immune infiltrates from
ultrasonic aspiration-acquired glioblastoma tissue 1).

The study provides compelling preliminary evidence that UA-derived glioblastoma tissue is suitable
for immunological studies. However, future research should: ✔️ Increase sample size and include
multicenter validation. ✔️ Assess immune cell function, not just presence. ✔️ Investigate UA’s impact
on tumor heterogeneity and tissue composition. ✔️ Compare UA tissue with fine-needle biopsies or
liquid biopsies to evaluate alternative sources for immune analysis.

In the study Ultrasonic Aspiration-Acquired Glioblastoma Tissue Preserves
Lymphocyte Phenotype and Viability, Supporting Its Use for Immunological
Studies, the authors analyze the lymphocyte phenotype of glioblastoma (GBM) tumor-infiltrating
immune cells. Below is an in-depth discussion of lymphocyte phenotypes in neuro-oncology,
particularly in glioblastoma, and the implications of the study's findings.

1. Overview of Lymphocyte Phenotype

The lymphocyte phenotype refers to the specific characteristics of T cells, B cells, and NK cells
based on their surface markers, functional status, and cytokine expression. These cells are crucial in
the immune response against glioblastoma.

Main Lymphocyte Subtypes in Glioblastoma
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Lymphocyte Type Key Markers Function in GBM Clinical Relevance

CD8+ T Cells
(Cytotoxic T Cells)

CD3, CD8,
Granzyme B,
Perforin

Direct tumor cell killing
Often exhausted in
GBM, leading to immune
evasion

CD4+ T Cells
(Helper T Cells)

CD3, CD4, FoxP3
(Tregs), IFN-γ Modulate immune response

Tregs suppress
immunity, aiding tumor
escape

Regulatory T Cells
(Tregs)

CD4, CD25, FoxP3,
CTLA-4

Immunosuppression, promotes
tumor growth

High Treg presence =
poor prognosis

B Cells CD19, CD20,
CD27

Antibody production, antigen
presentation

May enhance or suppress
tumor immunity

Natural Killer (NK)
Cells

CD56, CD16,
NKG2D

Innate immune killing of tumor
cells

NK dysfunction is
common in GBM

2. Lymphocyte Phenotype Findings in the Study

The study assessed lymphocyte populations in UA-derived and resected glioblastoma tissue,
finding:

Comparable yield and viability of TILs (T cells, B cells, NK cells) between UA and resected
samples.
Similar expression of immune checkpoint molecules (e.g., PD-1, CTLA-4) on T cells in both
sample types.
Maintenance of TIL phenotype, suggesting UA-derived tissue accurately reflects the
tumor’s immune microenvironment.

Strengths of These Findings

✅ Confirms UA-derived tissue is viable for immunological studies, expanding potential
sample sources.
✅ Supports ongoing research on TIL-based therapies (e.g., adoptive T cell therapy,
checkpoint inhibitors).

Limitations & Gaps

⚠️ No Functional Assessment of T Cells – While phenotype is preserved, the study does not
test whether T cells from UA tissue remain functional (e.g., cytokine production, cytotoxicity).
⚠️ Exhaustion Markers Not Fully Characterized – The study confirms checkpoint expression
but does not explore markers of T cell exhaustion (e.g., LAG-3, TIM-3).
⚠️ Interpatient Variability – The study does not specify whether differences in TIL
composition exist between patients with different GBM subtypes.
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3. Implications for Glioblastoma Immunotherapy

Glioblastoma is known for its highly immunosuppressive microenvironment, with:

High levels of PD-1+ exhausted T cells, making checkpoint inhibitors less effective.
Abundant regulatory T cells (Tregs) suppressing immune activation.
Dysfunctional NK cells failing to clear tumor cells.

Potential Uses of UA-Derived Tissue in Immunotherapy Research

Developing Personalized TIL Therapy – If UA samples accurately reflect tumor immune1.
infiltrates, they can be used to expand and reinfuse tumor-reactive T cells.
Checkpoint Inhibitor Studies – Understanding checkpoint molecule expression in UA samples2.
may help refine immune checkpoint blockade strategies.
Improving NK Cell-Based Therapy – NK cell dysfunction in GBM remains a challenge; UA3.
samples could be used for testing NK-stimulating agents.

4. Future Directions

� Deeper Characterization of TILs – Future studies should include single-cell RNA
sequencing to assess functional differences in immune cells from UA vs. resection samples.
� Functional Assays – Cytokine secretion assays (e.g., IFN-γ, IL-10) could determine whether
UA-derived TILs are activated or exhausted.
� Longitudinal Studies – Comparing immune infiltrates in newly diagnosed vs. recurrent
glioblastoma using UA tissue.

5. Conclusion

The study provides strong preliminary evidence that UA-acquired glioblastoma tissue preserves
immune cell phenotype, making it a valuable resource for neuro-oncology research. However,
further functional validation and larger cohort studies are needed to confirm its role in
immunotherapy development.

1)

Stavrakaki E, Belcaid Z, Balvers RK, Vogelezang LB, van den Bossche WBL, Alderliesten D, Lila K, van
den Bosch TPP, van Dongen JJM, Debets R, Teodosio C, Dirven CMF, Lamfers MLM. Ultrasonic
Aspiration-Acquired Glioblastoma Tissue Preserves Lymphocyte Phenotype and Viability, Supporting
Its Use for Immunological Studies. Cancers (Basel). 2025 Feb 11;17(4):603. doi:
10.3390/cancers17040603. PMID: 40002198.
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