
Suppl. Fig. S1. Gain-of-function analyses in vitro to confirm positive cross-regulatory loop between Nurr1 
and Foxa2 expression. NPCs derived from VM at E11 were subcultured to examine gain-of-function effects. (A-F) The 
passaged VM-NPC cultures yielded fewer Nurr1+ and Foxa2+ cells upon differentiation than unpassaged cultures. The 
passaged cultures were transduced with virus expressing Foxa2-IRES-GFP (A-C) or Nurr1-IRES-GFP (D-F) and differen-
tiated for 6 days. Control cultures were transduced with virus expressing IRES-GFP. Semi-quantitative PCR (A,D), re-
al-time PCR (B,E), and immunocytochemistry (C,F) analyses were carried out for Nurr1 and Foxa2 expression. (C,F) are 
representative images for Nurr1+/GFP+ and Foxa2+/GFP+ cells, respectively. Graphs on the right depict percentages of the 
co-expressing cells out of total GFP+ cells in 20-40 clusters randomly selected from 3 independent culture sets. *Signifi-
cantly different from control at P<0.05(B), P<0.005(C), and P<0.001(E,F). (G) Comparison of Foxa2 expression levels in 
the Nurr1-negative ventricular zone (VZ) and Nurr1-positive mantle zone (MZ) of the embryonic mouse VM. VM tissue 
sections of mouse embryos at E12 were stained with anti-Foxa2 antibody (Inset, identical section Nurr1-stained). Foxa2-
stained cells were randomly selected from the VZ and MZ (40 cells each) and Foxa2 expression levels were quantified as 
mean fluorescence intensities (MFI) of individual anti-Foxa2-stained cells. *P<0.001, Student’s t-test. Scale bar, 50 μm.



Suppl. Fig. S2. Midbrain-type DA neuronal phenotypes of TH+ cells induced by exogenous Nurr1 and Foxa2 
co-expression. Non-dopaminergic cortical NPCs were transduced with Nurr1+ Foxa2, and differentiated for 6 days. Im-
munofluorescence staining was conducted using the indicated antibodies. Scale bar, 50μm.

Suppl. Fig. S3. Analysis of Nurr1 colocalization with Pitx3, NeuN, and HuC/D by Pearson’s correlation and over-
lap coefficient values. Shown are representative images of single nucleus co-stained with Nurr1/Pitx3, Nurr1/NeuN, and 
Nurr1/HuC/D from the VM tissue sections at E12. Scale bar, 5μm.



Suppl. Fig. S4. Comparison of the activities of Nurr1 coactivators reported. NPCs derived from mouse embryonic 
cortices at E12 were co-transduced with the retroviruses containing the control empty vector (A), Foxa2 (B), Lmx1a (C), or 
Pitx3 (D) along with Nurr1. The coactivator virus titers were carefully adjusted to 1x1011 virus particles/ml. Graph E rep-
resents the percentage of DAPI+ cells that were TH+. Significance from the control*, Nurr1+Lmx1a# and Nurr1+Pixt3§ at 
P<0.001, Scale bar, 50μm.








