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CLAIMS 

1. An in-vitro tissue engineering system comprising a chimeric polypeptide and at least one layer 

and/or fiber of cellulose, wherein the chimeric polypeptide comprises a cellulose binding 

domain (CBD), a cell effector protein (CEP); and a linker linking the CBD to the CEP. 

 

2. The tissue engineering system of claim 1, wherein the linker has a length of 10-25 amino acids. 

3. The tissue engineering system of claim 1, wherein the CEP is selected from the group 

consisting of a growth factor, a hormone, a cytokine, a pro-apoptotic factor, an anti-apoptotic 

factor, a vascular growth factor, a cell differentiation factor, a bone growth factor, other protein 

required for cell viability like transferrin, and a combination thereof. 

4. The tissue engineering system of claim 3, wherein the CEP is selected from the group 

consisting of FGF2, IGF1, TGFβ1, EGF, LIF, Activin A, NRG1, PDGF, IL6, IL13, and any 

combination thereof. 

5. The tissue engineering system of claims 1, wherein the linker comprises a cleavage site 

characterized by enabling cleavage by a site-specific protease at a predetermined cleavage 

efficiency, such that when the chimeric polypeptide is exposed to the protease, a sustained 

release of the CEP from the CBD is obtained. 

6. The tissue engineering system of claim 5, wherein the cleavage site is a cleavage site of a 

protease having a catalytic efficiency (kcat/KM) of below 1.5*103 m-1s-1 at normal mammalian 

cell growth conditions. 

7. The tissue engineering system of claim 1, comprising at least two layers and/or fibers of 

cellulose, wherein the at least one layer comprises at least two types of chimeric polypeptides, 

each comprising different CEPs. 

8. The tissue engineering system of claim 7, wherein a first of the two types of chimeric 

polypeptides comprises a differentiation factor and a second of the two types of chimeric 

polypeptides comprises a growth factor associated with differentiation.  
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9. A chimeric polypeptide for use in in-vitro tissue engineering, the chimeric polypeptide 

comprising: 

a. a cellulose binding domain (CBD); 

b. a cell effector protein (CEP); and 

c. a linker linking the CBD to the CEP. 

10. The chimeric polypeptide of claim 9, wherein the linker has a length of 10-25 amino acids. 

11. The chimeric polypeptide of claim 9, wherein the CEP is selected from the group consisting 

of a growth factor, a hormone, a cytokine, a pro-apoptotic factor, an anti-apoptotic factor, a 

vascular growth factor, a cell differentiation factor, a bone growth factor, other protein required 

for cell viability like transferrin, and a combination thereof. 

12. The chimeric polypeptide of claim 9, wherein the CEP is selected from the group consisting 

of FGF2, IGF1, TGFβ1, EGF, LIF, Activin A, NRG1, PDGF, IL6, IL13, and any combination 

thereof. 

13. The chimeric polypeptide of claim 9, wherein the linker comprises a cleavage site 

characterized by enabling cleavage by a site-specific protease at a predetermined cleavage 

efficiency, such that when the chimeric polypeptide is exposed to the protease, a sustained 

release of the CEP from the CBD is obtained. 

14. The chimeric polypeptide of claim 13, wherein the cleavage site is a cleavage site of a protease 

having a catalytic efficiency (kcat/KM) of below 1.5*103 m-1s-1 at normal mammalian cell 

growth conditions. 

15. A method for in-vitro tissue engineering, the method comprising: 

a. providing a cell growth medium comprising at least one layer and/or fiber of 

cellulose, the at least one layer of cellulose comprising a chimeric polypeptide 

comprising a cellulose binding domain (CBD), a cell effector protein (CEP), and a 

linker linking the CBD to the CEP;  

b. seeding mammalian cells on the at least one layer of cellulose; 
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c. growing the cells until an organized tissue is obtained; and 

d. harvesting the tissue. 

16. The method of claim 15, wherein the at least one layer and/or fiber comprises a first layer with 

a first chimeric polypeptide comprising a first CEP and a second layer comprising a second 

chimeric polypeptide comprising a second CEP. 

17. The method of claim 16, wherein seeding the mammalian cells comprises seeding a first cell 

type on the first layer and a second cell type on the second layer. 

18. The method of claim 17, wherein the first cell type comprises muscle cells and the second cell 

type comprises fat cells and wherein the organized tissue is meat and wherein the first CEP is 

a muscle specific growth factor and the second CEP is an adipose specific growth factor. 

19. The method of claim 15, wherein the mammalian cells are multipotent or pluripotent cells and 

wherein the first and second factors cause differentiation of the cells into different cell types. 

20. The method of claim 15, wherein the linker comprises a cleavage site characterized by enabling 

cleavage by a site-specific protease and wherein the method further comprises exposing the at 

least one layer of cellulose to the site-specific protease, such that the CEP is sustainably 

released into the cell growth medium. 

 


