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2) and -CoV-The emergence of severe acute respiratory syndrome coronavirus 2 (SARS
19) pandemic continue to pose an -the associated coronavirus disease 2019 (COVID

mportance of imminent threat to humanity. These infectious diseases highlight the i
developing innovative strategies to study disease pathogenesis and protect human 

cell culture and animal models are useful in  in vitro health. Although conventional
, models facilitating the development of effective therapeutics for infectious diseases

relevant responses to -that can accurately reflect human physiology and human
. pathogens are still lackingare devices lined with living cells,  
-level physiology with high fidelity by rebuilding tissue-which can resemble organ
.tissue interfaces, mechanical cues, and the biochemical cellular microenvironment

1. PCR equipments
2. Next-Generation Sequencing instruments
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3. Microfluidics chips
4. Organoids
5. Dynamic scaffolds
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32) A Biotech Company has revealed a new product based on mesenchymal stem cells. Their
sales person is advertising this product in the practices and hospitals. In Noor Hospital, a
group of clinicians and specialists from different disciplines of medicine has gathered and
listened to his speech. The sales person showed figure 1 and told the audience that this magic
cell that we produced has the capacity to be used for many autoimmune diseases due to vast

igure 
1, these cells can be readily differentiated into the bone and cartilage. How can we as 
clinicians take this risk and use these cells for patients? And if we want to take the advantage 
of these cells without fear to face these challenges, what you as a Biotech Company 
representative will offer? 
Based on figure 1 and their conversation, what type of product can present 
immunomodulatory effects of mesenchymal stem cells without differentiation or other cell-
based related effects?    
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Front. Immunol. , acteristics of mesenchymal stem cells (from Ferreira et alFigure 1. The char
)2019

1. Engineered mesenchymal stem cells without major histocompatibility complex
(MHC)

2. Mesenchymal stem cells-derived soluble factors
3. Semi-differentiated mesenchymal stem cells
4. Engineered non-differentiating mesenchymal stem cells
5. Engineered non-differentiating mesenchymal stem cells-derived soluble factors
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