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Introduction NK cells Definition

• Natural killer cells (NK cells); of

innate immune lymphocyte

• Able to recognize and attack

abnormal and viral infected cells

• Major histocompatibility complex

(MHC) unrestriction

• Antigen independence

• A lower likelihood to induce graft

versus host disease (GVHD)

• Constantly monitor the body

• The field of NK cell-based cancer

therapy is a major area of

immunotherapy innovation.

A. Myers et al,, Nature reviews, 2021

Y Zhang and Z Zhang et al ,2020, Nature 
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Mechanisms to Detect 

Target Cells by NK cells 

Alireza Shokohifar

PhD

Shokohifar A., et al. Cancer Cell International (2021)

https://cancerci.biomedcentral.com/
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Downregulated or lose MHC class I molecules are 
detected by the NK cells as ‘missing-self’

NK cells have balanced activating and inhibitory 

signals when recognizing healthy cells. 

Authors:*Jessica Sharrock , Immunology Program, Memorial Sloan Kettering 

Cancer Centre, New York City, New York, USA

Overexpression of activating ligands are 

recognized by activating NK cell 

receptors; ‘induced-self killing’
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NK cell Functions 

Eric Vivier, et al.  Nature Immunology (2008) Functions of natural killer cells

https://www.nature.com/articles/ni1582#auth-Eric-Vivier
https://www.nature.com/ni
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Head and 

neck

Liver cancer

The major features of NK

cell products reaching the

clinical stage
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Treatment is possible, no matter what stage or what type of cancer
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NK cells in supporting the whole Immune System to avoiding 

cancers

Alireza Shokohifar

PhD

Shokohifar A., et al. Cancer Cell International (2021)

https://cancerci.biomedcentral.com/
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• IFN-γ and TNF-α play a role in the activation and/or maturation of 
Dendritic cells (DCs), Macrophages, and T cells. 

• GMCSF, IL-5, IL-13 , and IL-10, impact various downstream 
immune responses. 

• Chemokines,  CCL3, CCL4, and CCL5, recruit other effector cells 
to sites of inflammation 

Regulatory Effect of NK cells by Cytokines and Chemokines 

Iona S. Schuster, et al. Front. Immunol., 2016. 

“Natural Regulators”: NK Cells as Modulators of T Cell Immunity

https://www.frontiersin.org/people/u/341097


• NK cells can express costimulatory molecules, 
such as OX40 ligand, allowing them to directly 
promote T cell proliferation. 

• NK cells are capable of directly killing T cells. 

• Activated NK cells can eliminate regulatory T 
cells. 

• Human NK cells capable of killing activated T 
cells. Susceptibility to killing was limited to the first 
few days and declined with T cells regaining 
sensitivity to NK cell killing 

• NK cell-mediated elimination of autoreactive T 
cells, resulting in reduced pathology in a model of 
experimental autoimmune encephalomyelitis 
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Iona S. Schuster, et al. Front. Immunol., 2016. 

“Natural Regulators”: NK Cells as Modulators of T Cell Immunity

NK cells and Modulation of T Cells

https://www.frontiersin.org/people/u/341097
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Regulation of Immune Response by NK cells

• Eric Vivier, et al.  Nature Immunology (2008) Functions of natural killer cells

https://www.nature.com/articles/ni1582#auth-Eric-Vivier
https://www.nature.com/ni


NK cells act both as immune activator in
abnormal and viral infected cells and immune
modulator in some autoimmune disease
“

”
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NK cell Therapy in Cancer; 8 years Experiences of Royan Institute 

Farzaneh Sharifzad

PhD

NK cells to Target Brain Tumor
Our Previous Experiences in rat model

Hole shows Necrosis in tumor site

NK cells attack to tumor cells from inside to out side 

of tumors.  Red= NK cells   Green= Tumor

Sharifzad F. et al. Int. J. Mol. Sci. 2020
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Activated NK                                            in activated

Before                                After                             Before                                   After       

Died

Died

Died

The Best Rote for NK cell Administration
Systemic administration

Farzaneh Sharifzad

PhD

Sharifzad F. et al. Int. J. Mol. Sci. 2020
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Activated NK                                            in activated NK                                    

The Best Rote for NK cell Administration
Local Administration

Farzaneh Sharifzad

PhD

Sharifzad F. et al. Int. J. Mol. Sci. 2020
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Excluded N= 4
• Not Meeting Criteria (N=2)
• Declined to Participated (N=1)

• Other (N=1)

Enrollment Assessed For Eligibility
(N=10)

Allocated To intervention
(N=6) 

• Intra tumoral cavity Injection (N=3)

• Intra CSF Injection (N=3)

Allocation

Follow up

Analysis

• Lost to Follow up (N=1)
• Discontinued to follow up (N=1)

Analyased (N=4) 

Niloufar Shayan

PhD

Local Administration of NK cells in GBM Patients
Clinical trial Phase I
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B 

سلول های مشتق از تومور بیمار NK سلول های توموری بیمار پس از تیمار با

تومور اولیه	 عود تومور	 د از جراحی دوم	 بع ۱ ماه پس از تزریق	 ۳ ماه پس از تزریق	
Pre-surgery

سلول های مشتق از تومور بیمار NK سلول های توموری بیمار پس از تیمار با

تومور اولیه	 عود تومور	 د از جراحی دوم	 بع ۱ ماه پس از تزریق	 ۳ ماه پس از تزریق	
Post-surgery NK Infusion

سلول های مشتق از تومور بیمار NK سلول های توموری بیمار پس از تیمار با

تومور اولیه	 عود تومور	 د از جراحی دوم	 بع ۱ ماه پس از تزریق	 ۳ ماه پس از تزریق	
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Niloufar Shayan

PhD

Local administration of the NK cells in malignant brain

tumors is safe, feasible, tolerated and also is cost effective.

N. Shayan, et al., Submitted Data
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Patient 

No.
After 5 injections After 10 injections 3M after last injection 6M after last injection

1 Progressive disease Progressive disease Stable disease
Stable disease

(Died due to COVID infection)

2 Progressive disease Progressive disease Stable disease Stable disease

3
Progressive disease 

and death

4 Stable disease Stable disease Stable disease Stable disease

5 Progressive disease Progressive disease Stable disease Progressive disease

6 Stable disease Stable disease Stable disease Stable disease

7 Stable disease Stable disease Stable disease Stable disease

8 Stable disease Stable disease Stable disease Stable disease

9 Partial response Partial response

Partial response

(Died due to 

infection)

Before After

Repeated dose guarantee the efficacy of NK cells

Clinical Trial Phase I, with intrathecally repeated  infusion of NK cells

M. Mahdizadeh, et al., Unsubmitted Data

Dr. H. Mahdizadeh



Concluding Remarks

• The application of NK cells in Brian Cancer Targeting is feasible and safe

• No necessary to HLA Typing or blood grouping before NK infusion

• Repeated infusions with higher number of NK cells increase the treatment putcomes

• The vast expansion is necessary to provide the best response in patients 

• The cost is important as the NK product should be apply repeatedly until tumor eradication 
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