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Many patients worldwide die while waiting for organ 

transplants. To propose a solution, over the past few 

decades, scientists have promised to create 

functional tissues in a laboratory. The aim of such 

‘tissue engineering’ is to use living cells – building 

blocks of organs – cultured in a 3D scaffold to 

construct a desired tissue, and finally transplant it to 

the body to restore the impaired function.  

  

Tissue engineering has progressed considerably, and 

its clinical applications have been successful in 

repairing relatively small and structurally simple 

organs. However, regenerating large organs remains 

challenging. For example, the liver has a very 

complex architecture considering its countless blood 

vessels connecting to each other. Building such a 

functional blood vessel network in a laboratory is 

extremely challenging, and as a result, the 

insufficient performance of engineered tissues leads 

to the critical problem – poor blood supply in the 

transplanted lung.  

 

To circumvent this obstacle, we propose an 

alternative approach named ‘organ transformation’. 

In this approach, instead of building an artificial 

organ from cultured cells, we ‘transform’ a natural 

organ into another. This way, we don’t have to worry 

about blood vessel networks that are ‘too complex 

to design’.    
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Tissue engineering allows us to transplant laboratory-made tissues into patients to save their life. But, 
regenerating large organs this way is challenging. As an alternative, we propose the organ transformation 
approach. An in-house spleen transformed into a liver-like organ was functional in mice, suggesting that this 
technology helps us overcome various challenges in tissue regeneration.     
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To put this idea to test, we attempted to transform a 

spleen – often called functionally dispensable organ 

– into a functional liver in a mouse. A mouse is a 

widely used animal model because of its 

physiological similarities to humans. In other words, 

what happens in mice most likely occurs in humans. 

We transformed the spleen into a functioning liver in 

two steps. Firstly, we surgically injected a tumor 

tissue extract into the spleen in a mouse body. This 

reprogrammed the immune system in the spleen to 

turn it off (remodeling). Secondly, we injected liver 

cells into the remodeled spleen. While the immune 

system principally attacks and eliminates such 

external cells (potential ‘invaders’), the remodeled, 

immunosuppressive spleen cannot reject their 

entries. The injected liver cells thus grow in the 

spleen, which will, in turn, transform the spleen into 

a liver-like organ.      

 

As expected, the results showed that the liver cells 

implanted into the remodeled spleen evaded 

immune rejection and grew into liver-like structures. 

Importantly, the transformed spleen performed the 

basic functions of the liver and restored the loss of 

the organ in mice, where 90% of their original liver 

was removed. Furthermore, we observed no adverse 

responses such as immune response or unwanted 

spreading of the transplanted cells. 

 

In summary, we developed an innovative ‘organ 

transformation’ approach, demonstrating the 

functionality of the spleen transformed to a liver in 

the body of a mouse. This technology –  focusing on 

the tissue function rather than its structure – would 

help us compensate for limitations of tissue 

engineering, in particular, the inadequate blood 

supply in large organs.   

 
 


