


1. Sox2: expressed in early neural plate and total neural tube in embryogenesis (major 
marker of neuro-epithelial progenitor cells)(1, 2) 

2. Olig3: expressed specifically in the dorsal neural tube at E9.25 (3), establishes the 
neural crest–lateral neural plate boundary in zebrafish (4) 

3. Pax6: expressed in the neuroepithelium and neural tube, required for ventral neural tube 
specification (5-7) 

4. Foxb1: expressed in the dorsal domain of the neural tube,  also mentioned as a roof plate 
(where pre-EMT neural crest cells reside) (8) 

5. Gbx2: expressed in the neural tube and plate border during neural crest specification (2) 
6. Msx1, and 7. Msx2: expressed in the neural crest (premigratory and migratory neural 

crest, as well as in the neural crest-derived mesenchyme of the pharyngeal arches) (9), 
essential for the development of the cranial and cardiac neural crest streams (10) 

8. Wnt1, and 9. Wnt3a: classic markers of the dorsal neural tube (11, 12)  
10. Zic1: expressed in the neural plate border and dorsal neural tube progenitors (13, 14) 
11. Zic4: expressed in the dorsal neural tube (15)  
12. Atoh1 (Math1): expressed by a population of neuronal progenitors in the dorsal domain 

of the central nervous system, found ventrally to the roof plate, not associated with 
neural crest (16, 17)  

13. Zic3: expressed by the neural plate and neural crest in Xenopus (18), transiently 
expressed in the dorsal neural tube in mouse embryos (19) 

14. Bmper: expressed in the avian premigratory neural crest, responsible for mediating the 
EMT and migration (20) 

15. Mafb: expressed by the cells of the dorsal neural tube/roof plate/pre-EMT domain (21) 
16. Lmx1a: expressed by the cells of the dorsal neural tube/roof plate/pre-EMT domain (22) 

and lateral neural plate (23) 
17. Gdf7: expressed by the dorsal neural tube/roof plate/pre-EMT neural crest, involved in 

sensory neurogenesis and gliogenesis (24) 
18. Hnf1b: linked to the neural crest development, expressed by the roof plate (or dorsal 

neural tube/pre-EMT neural crest) at E9.5 (25, 26) 
19. Dlx5: expressed in the neural plate border and branchial arches (13, 27) 
20. Pak3: unbiasedly predicted to label the delaminating neural crest 
21. Hapln1:  unbiasedly predicted to label the delaminating neural crest 
22. Sox9: expressed in premigratory and migratory neural crest, required for EMT and 

delamination of the neural crest cells and their survival (13, 28) 
23. Sox10: expressed in migratory neural crest (13, 29), pan-neural crest marker 
24. Ets1: expressed in premigratory and migratory neural crest (13), pan-neural crest marker 
25. Tfap2b: expressed in premigratory neural crest (13), pan-neural crest marker 
26. Erbb3: expressed by the migrating neural crest in mouse embryo (30) 
27. Tfap2a: expressed in the neural plate border (13) 
28. Foxd3: expressed by migratory neural crest cells (8, 28, 31), pan-neural crest marker 
29. Snai1: expressed by the neural plate border and migrating neural crest (32) 
30. Ret: expressed by neural crest-derived cells (33) 
31. Ngfr: expressed by the migrating neural crest in mice and human and mouse stem cells 

with neural crest properties (34-38) 
32. Heyl: expressed by the neural crest-derived progenitors of a subtype of DRG (dorsal 

root ganglia) neurons (39) 



33. Mcam: expressed in migrating avian trunk NC (40) and unbiasedly predicted to outline 
autonomic neurons and some mesenchymal cells  

34. Hsd11b2: unbiasedly predicted to outline autonomic neurons and some mesenchymal 
cells  

35. Smtnl2: unbiasedly predicted to define the developing progenitors of sensory neurons 
36. Nkain4: gene coding for Na+/K+ transporting ATPase interacting 4, unbiasedly 

predicted to outline the emerging Schwann cell lineage 
37. Sfrp5: unbiasedly predicted to outline developing progenitors of sensory neurons 
38. Prrx1: expressed by developing neural crest-derived mesenchyme (41) 
39. Meox1: expressed in neural crest-derived mesenchyme (42)  
40. Twist1: expressed during EMT in vitro, and also during mesenchyme specification in 

drosophila (43, 44), unbiasedly predicted to outline the neural crest-derived 
mesenchyme in mouse 

41. Foxc1: unbiasedly predicted to define the developing neural crest-derived mesenchyme 
42. Car11: unbiasedly predicted to outline the progenitors of sensory neurons  
43. Neurog2: expressed by neural crest cells and the progenitors of sensory neurons of the 

DRGs (45, 46) 
44. Neurog1: expressed in sensory neurons of the DRGs at E9-E9.25 (46) 
45. Neurod1: expressed by the developing neurons in the central and peripheral nervous 

system upon maturation (47) 
46. Neurod4: expressed by the sensory neurons of the peripheral and cranial ganglia (48) 
47. Phox2b: classical marker of  autonomic neurons (49-51) 
48. Ascl1: classical marker of autonomic neurons (52, 53) 
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