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Claims: 

1. An in vitro method of producing a bi- or multi-

differentiated neuronal tissue with at least two neuronal tissue 

types comprising the steps of providing a first neuronal tissue 

that is developed to a stage of differentiation of interest; 

providing a second neuronal tissue that is developed to a stage 

of differentiation of interest differing from the stage of dif-

ferentiation of interest of the first neuronal tissue; placing 

said first and second neuronal tissue in vicinity sufficient for 

fusion by growth; allowing the first and second neuronal tissue 

to grow and fuse to each other; thereby producing a bi- or mul-

ti-differentiated neuronal tissue comprising the first and sec-

ond neuronal tissue with different stages of differentiation; 

preferably wherein the first and/or the second neuronal tissue, 

especially both, are derived from an in-vitro culture of plu-

ripotent stem cells, in particular induced pluripotent stem 

cells. 

2. The method of claim 1, comprising developing the first neu-

ronal tissue to a stage of differentiation of interest separate 

from developing the second neuronal tissue to a stage of differ-

entiation of interest differing. 

3. The method of claims 1 or 2, wherein at least the first 

and/or second neuronal tissue comprises neural progenitor cells 

and neurons. 

4. The method of claim 3, wherein the stages of differentiation 

of the first neuronal tissue comprises a ventral forebrain pro-

genitor tissue or a rostro-ventral forebrain tissue. 

5. The method of claim 3 or 4, wherein the stages of differen-

tiation of the second neuronal tissue comprises dorsal forebrain 

tissue or neuroectoderm without differentiation to ventral or 

dorsal forebrain. 

6. The method of any one of claims 1 to 5, wherein the steps of 

placing said first and second neuronal tissue in a vicinity suf-

ficient for fusion by growth and allowing the first and second 
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neuronal tissue to grow and fuse to each other are performed in 

suspension culture. 

7. The method of any one of claims 1 to 6, wherein the bi- or 

multi-differentiated neuronal tissue is differentiated to devel-

op a neural plate. 

8. The method of any one of claims 1 to 7, wherein the first 

and second neuronal tissue are grown to a size of at least 100 

µm, preferably at least 150 µm, especially preferred at least 

200 µm. 

9. The method of any one of claims 1 to 8, wherein the first 

and/or second neuronal tissue expresses a detectable marker that 

is not expressed by the other from the group of the first and 

second neuronal tissue. 

10. A bi- or multi-differentiated neuronal tissue with at least 

two neuronal tissue types of different stages of differentia-

tion, wherein at least one of the neuronal tissue types compris-

es ventral neuronal tissue and the at least another tissue type 

is substantially non-ventral but containing migrated cells from 

the ventral neuronal tissue constituting not more than 5% of the 

cells of the substantially non-ventral tissue and the bi- or 

multi-differentiated tissue having a size of 100 µm to 10 mm in 

its longest dimension. 

11. The bi- or multi-differentiated neuronal tissue of claim 10, 

wherein at least one of the neuronal tissue types expresses a 

detectable marker, preferably a fluorescence marker, not ex-

pressed by another tissue type of the bi- or multi-

differentiated neuronal tissue. 

12. The bi- or multi-differentiated neuronal tissue of claim 10 

or 11, in form of a globular body or in form of a tissue slice. 

13. A method of testing or screening a candidate compound for 

influencing differentiation of bi- or multi-differentiated neu-

ronal tissue, comprising contacting a neuronal tissue of any one 

of claims 10 to 12 with the candidate compound and maintaining 
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said contacted tissue in culture, and observing any differentia-

tion changes in the tissue as compared to said tissue without 

contacting by said candidate compound. 

14. Use of a kit in a method according to any one of claims 1 to 

9, wherein the kit comprises a (i) a WNT inhibitor and/or a SHH 

enhancer and  (ii) a SHH inhibitor. 


