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Figure S1: (A-E) Analysis of nucleolar integrity by NPM immunostaining (brown) in 

DA neurons (TH positive, blue) in age-matched control and PSP patients. TH positive 

cells with intact and disrupted nucleoli are indicated by yellow and red arrowheads, 

respectively. Bar: A-D; 100 µm. (F-I) Nucleolar disruption in TIF-IADATCre mice is 

associated with p53 overexpression. (F, G) Double immunofluorescence with NPM 

(green) and TH (red) shows disruption of nucleoli in TIF-IADATCre mutants at E18.5 in 

DA neurons, while nucleoli of control mice appear normal. (H, I) IHC with p53 specific 

antibody shows p53 overexpression in ventral mesencephalic region of TIF-IADATCre 

mutants (I) in comparison to control (H). Scale bars: F, G; 40µm; H, I; 100µm. (J-O) 

Consequences of nucleolar damage on survival are less pronounced in the VTA. 

Immunohistochemistry with antibodies specific for TH (J, K) or Cre recombinase (L, 

M) shows the preferential loss of DA neurons within the SN in mutant mice (K, M) 

compared to control mice (J, L) at P30. A littermate mouse expressing the Cre is 

shown as control. (N, O) Remaining DA neurons in the mutant VTA show p53 

overexpression (O) whereas p53 level in control mice appears undetectable (N). 

Scale bar: J-O; 100µm, inlays 50µm. 

Figure S2: (A-D) Inhibition of p53 using pifithrin-α prevents neuronal degeneration.  

Mock-injected (NaCl) TIF-IADATCreERT2 mice show a strong reduction of DA neurons 6 

after induction of the TIF-IA mutation by tamoxifen in comparison with controls. 

Treatment of TIF-IADATCreERT2 with pifithrin-α prevents loss of DA neurons upon TIF-IA 

ablation. Scale bar: A-D; 75µm. (E, F) IHC using antibodies against p-S6 (brown) and 

TH (light blue) shows a strong decrease of phosho-S6 (p-S6) in DA neurons of TIF-

IADATCreERT2 mutants two weeks after tamoxifen compared to control littermates. Scale 

bar: E, F; 75µm. (G-J) Expression of S6 is not affected 4 weeks after tamoxifen as 



visualized by immunofluorescence. Expression of ribosomal protein S6 (green) in DA 

neurons (red) of control (G, I) and mutant mice (H, J) 4 weeks after tamoxifen. (K) 

Quantification of fluorescence in single DA neurons of TIF-IA DATCreERT2 mice, on 

section images with 100-ms exposure time. No saturation of signal at that exposure 

time.  DA neurons were identified by TH immunofluorescence. No difference in 

relative intensity (= intensity of the neurons – intensity of background).  For control 

and mutant mice, n=30 randomly selected DA neurons. Mean +- SD.  Scale bar: G-J; 

25 µm 

Figure S3: (A) Implantation of a pellet releasing a constant amount of L-DOPA 

subcutaneously for 60 days. Mutants display weight gain independent of sex (n=5). 

***, p<0,001. (B, C) No effect on 47S pre-rRNA synthesis in hippocampal neurons 

after NaCl (A) or MPTP injection (B) analyzed by in situ hybridization with a riboprobe 

for the 5´ETS of the 47S pre-rRNA (blue). Scale bar: B, C; 10µm. (D, E) 

Mitochondrial impairment in TIF-IADATCre mutants. Reduced COX activity in TIF-

IADATCre mutants at E19 in comparison with control littermates. Scale bar:  D, E; 

50µm. 

Table S1: (A) Formalin-fixed, paraffin-embedded sections of the midbrain from 4 PD 

and 4 control cases were obtained from the German Brain Bank “Brain-Net”. (B) 

Formalin-fixed, paraffin-embedded sections of the midbrain from 4 PSP and 4 control 

cases were obtained from the German Brain Bank “Brain-Net”.  

Movie S1: Video of mutant TIF-IADATCre and control mice (age: 4 weeks). Mutant 

mice appear smaller when compared to control and show slight locomotor deficits.  

Video of TIF-IADATCre mutant mouse, 6 weeks old, back and side view. Severe 

locomotor impairment, tremor and postural disturbances, like hunchback.  
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