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CHALLENGES OF DEVELOPING 
THERAPEUTICS AGAINST SOLID TUMORS

1. Heterogeneity of tumor cells

• Not all tumor cells express the same protein 
targets

2.    Tumor microenvironment (TME) suppresses    
protective immune functions

• Immunosuppressive cytokines

• Recruit anti-inflammatory immune cells 
(Tumor Associated Macrophages)

IL-10

TGF-βM-CSF
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GENETICALLY ENGINEERED 
MACROPHAGES (GEMS)

• Macrophages are innate cells important for…

• Cross talk

• Pro-inflammatory signals (immune cell recruitment)

• ideal therapeutic cell type

• Survive in the brain without impacting survival 

• Don’t proliferate (inject GEMs into tumor)

• Can stably express lentivirally transduced DNA (GEMs)

• GEMs can be engineered to secrete immune activating 
proteins

Genetically 
Engineered 
Macrophage

Given the lack of immune activation within the 
TME, can we use our GEMs to stimulate an anti-
tumor response?

IL-15
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NATURAL KILLER CELLS AND IL-15

• Natural Killer (NK) cells: Cytotoxic immune 
cells with an anti-tumor response

• Problem: NKs by themselves have a 
significantly decreased response to solid 
tumors 

• sIL-15: immune activating cytokine that has 
been shown to positively impact NK cell 
killing

Image from  American Society 
of Hematology Image Bank

If we give our GEMs DNA coding for 
sIL-15, will they become a hub for NK 
cell activation?
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OBJECTIVE & METHODS
• First step: transduce macrophages with sIL-15 DNA via lentiviral transduction, and confirm 

that the transduced GEMs express the cytokine

ELISA

Soluble 
IL-15

T2A
CD19t
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ELISA

Biotinylated mIL-15 attached to IL-15 
sample

Streptavidin-HRP (enzyme) binds to 
biotin, create color change

Mouse Anti-Human IL-15 antibody on 
surface attached to IL-15 sample
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NEXT STEPS

How do our sIL-15 secreting GEMs affect NK cells in vitro?

• Perform a Chromium Release Assay (CRA) to test cytotoxic activity of NK cells 
after co-culture with sIL-15 GEMs

Effect of sIL-15 GEMs on NK cells in vivo?

• Mice with luciferase labeled tumors receive sIL-15 GEMs and NK cells. Look for 
smaller amounts of luminosity 
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QUESTIONS
• T2A?-self cleaving peptide improving expression of more than one gene. Small peptide, ~18-22 bp, 

• CD19? – Protein marker on B cells, 

• MHC1? – Major histocompatibility complex I, found on all nucleated cells in the body, display peptide fragments of 
non-self proteins from within the cell to cytotoxic T-cells

• MHC2? – major histocompatibility complex II, normally found only on antigen presenting cells such as DCs, B cells, 
and monocytes. Present antigens derived prom extracellular proteins, not cytosolic proteins like MHCI. 

• TGFB (Transforming growth factor beta): Superfamily of cytokines

• IL-10: anti-inflammatory cytokine

• IL-21: Cytokine that induces cell division/ proliferation in its target cells

• CD16: protein receptor that binds to IgG antibodies (through ADCC) which then activates NK cells to release 
cytotoxic granules containing perforin and granzyme 

• ADCC (sometimes NKs need a little help finding their targets):  NKs CD16 receptors recognize IgG1 and IgG2 
antibodies that are made primarily by B cells and recognize bacterial, viral, and fungal pathogens. These 
immunoglobulins are induced by BIF (Interferon-beta 1)

Presenter
Presentation Notes
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TUMOR ASSOCIATED MACROPHAGES
• M-CSF (Macrophage Colony Stimulating 

Factor): 

• Matrix remodeling: digestion of extracellular 
matrix with matrix metalloproteinases (MMPs)

• Secrete VEGF which promotes angiogenesis

• Sources of local immunosuppression that 
blocks the activity of anti-tumor immune cells

Figure 1



293T CELLS

• Human cell line derived from HEK293 cell line

• Expresses mutant version of the SV40 large T antigen which is hexamer protein 
capable of malignant transformation of a variety of cell types, and is involved in viral 
genome replication and regulation of host cell cycle.

• Used for production of retroviruses (classification of virus that can integrate its DNA 
into the host genome)



NATURAL KILLER (NK) CELLS

• 3 ways they recognize a target

 missing-self recognition (Ex. down-
regulation of MHC-I)

 non-self recognition (e.g. FasL, TRAIL) 
(ADCC)

 stress-induced self recognition

Problem: NK response to solid tumors is 
significantly decreased

Image from  American Society 
of Hematology Image Bank

• NK cells have been shown to have anti-tumor 
function
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