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2. Qihang Hu et al., in the paper entitled “The Research Progress on Intestinal Stem Cells and Its 
Relationship with Intestinal Microbiota” show that intestinal stem cells are periodically activated 
to produce progenitor cells, which are differentiated into either absorptive or secretory cells of 
small intestine. The Paneth cells which are located in the neighboring of stem cells, secrete Wnt3 
to help maintaining the pool of stem cells. While Wnt signaling promotes stem cells differentiation. 
Imagine that we want to generate and culture progenitor cells that could be further differentiated 
into Goblet cells. Considering the figure, what combination of growth factors or molecules shall 
we use to achieve this goal and why? 



 
Notch, TGF-Ŭ and EGF, because we initially want to keep our stem cell pools and also 

differentiate them.
Wnt, Wnt3 inhibitor and TGF-Ŭ inhibitor, because we want to inhibit pluripotency and 

promote differentiation into Goblet cells
Wnt, Wnt3 inhibitor, because we want to maintain self-renewal of stem cells and promote 

differentiation into Goblet cells
Wnt, because we want to promote differentiation into Goblet cells

Notch, Wnt and Wnt3 inhibitor, because we want to promote differentiation into Goblet cells

3. A research group led by Angel Raya tries to understand the extracellular matrix (ECM) 
remodeling during zebra fish heart regeneration. The experimental design is as follow: 

  



Their findings indicated that there are dynamic changes in the heart ECM composition during 
regeneration. For instance, fibronectin and periostin b were upregulated in the first few days of 
regeneration. While collagen was increased later. Given the lessons we get from this study, what 
would you do if you want to induce regeneration in a human heart few days after stroke? And why?

All three extracellular matrix proteins i.e. fibronectin, periostin b and collagen should be 
upregulated, because all are required for regeneration. 

Only fibronectin and periostin b should be upregulated, because they start regeneration. 
Only collagen should be upregulated, because we are a few days after stroke and ECM 

remodeling. 
The heart regeneration should be induced by more extracellular matrix proteins 

The extracellular matrix of the heart is extensively damaged after stroke and cannot be 
regenerated. 
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