Dicer and microRNAs protect adult dopamine neurons
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SUPPLEMENTAL FIGURES AND TABLES

Table S1. MicroRNAs exhibiting statistically significant changes in microdissected DA neurons from old vs. young mice

mmu-miR-7a-1-3p
mmu-miR-342-3p
mmu-miR-690
mmu-miR-338-3p
mmu-miR-148a-3p
mmu-miR-494-3p
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mmu-miR-676-3p
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0.225004479
0.244265433
0.269117467
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0.343624116
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0.682542988
0.954100495
1005717027
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0.814306462
0.855386317
0.844645845
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27.6019
31.13808
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26.42761
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29.09262
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27.63256
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26.31115
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25.81478
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27.06438
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28.72264
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28.7133
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29.56546
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28.07025
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24.95645

26.9511
27.97253

28.6043
29.56488
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27.42606 26.55159
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29.12665
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Fig. S1. Relative expression levels of selected RNAs in the ventral midbrain samples from young and old wild-type mice,
quantification of striatal catecholamines in Dicer""' females, and loss of Dicer] mRNA after Tam injections in Dicer’ mice
(A-B) Quantitative PCR analysis of the expression levels of selected mRNAs (A) and pri-/pre-miRs (B) in the ventral midbrain from
young and old wild-type mice. n=6 and 8, respectively. (C) Quantification of striatal content of DA and its derivatives DOPAC and HVA
in control and Dicer™" female mice (n=5 for both groups) 19 weeks after start of tamoxifen (Tam) injections. (D) Loss of Dicer] mRNA
in DA neurons 2 weeks after start of Tam injections visualized by fluorescent in sifu hybridization (FISH) with LNA probe (red) and
immunofluorescent staining for TH (green). Scale bar, 50 um.**, p<0.01; in comparison to control mice, as determined by Student's
unpaired two-tailed #-test.



Fig S2. Co-localization of tdTomato and TH after induction of recombination in Dicer™'/tdToma-
to/CreERT2 mice.

Confocal microscopic images of tdTomato fluorescence (red) and TH immunostaining (green) on the ventral
midbrain sections from Dicer”/tdTomato/CreERT2 mice 3 weeks after start of Tam injections. Scale bar, 100 pum.




10 wpT

13 wpT

13 wpT

37 wpT

37 wpT

Fig S3. Degeneration of DA neurons in the SN and VTA of Dicer*° mice 10, 13 and 37 weeks after induction of
DA neuron-specific CreERT2-driven ablation of Dicerl.

(A) Loss of the ventral midbrain DA neurons at indicated times after the induction of Dicer! deletion by Tam injections
(wpT, weeks post Tam) visualized by TH immunostaining. Scale bar, 500 um. (B) Loss of dopaminergic neurons in
ventral midbrain sections from Dicer®®© mice 13 weeks after start of Tam injections visualized by immunostaining for
DOPA decarboxylase (Ddc, top) or dopamine transporter (Dat, bottom). Scale bar, 200 um. (C) Loss of DA neurons and
their striatal projections in Dicer“®© mice 37 weeks after start of Tam injections visualized by TH immunostaining. Scale
bar, 1000 um.
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Fig S4. Astrogliosis and increased oxidative stress in Dicer“*® mice.

(A) Astrogliosis in the substantia nigra (SN) and the ventral tegmental area (VTA) of Dicer®®° mice 6 and 10 weeks
after start of Tam injections visualized by immunostaining for glial fibrillary acidic protein (Gfap; brown). DA
neurons are visualized by TH immunostaining (blue). Areas of the SN and VTA used for astroglyosis quantification
are outlined by white ovals or rounded rectangles, respectively. Scale bar, 500 um. (B, C) Counts of Gfap-positive
cells in the SN and VTA in control and Dicer“®° mice at indicated time points after start of Tam injections. n = 3, 4, 4,
4 for control and 2, 2, 2, 3 for Dicer®®® mice, respectively, for the indicated time points. Statistical significance was
calculated by an unpaired 2-way ANOVA test. (D) The mice received an injection of 200 ul dihydroethidium to the
tail vein 4 weeks after start of Tam treatment. Increased oxidative stress in DA neurons of Dicer“®° mice was visual-
ized by an increase in ethidium fluorescence (red) in TH-immunostained DA neurons (green). Scale bar, 10 um.
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Fig SS. Enoxacin is not effective in protecting cultured DA neurons from 60HDA or MPP+.

(A, B) Effect of GDNF and enoxacin on survival of primary ventral midbrain DA neurons treated
(starting from day 5 in vitro) for 24 hr with 60OHDA (A) or for 48 hr with MPP+ (B) at indicated
concentrations. GDNF and enoxacin were added to the cells 6 hr prior to the stressor treatment (n=4-6).



	
	
	
	
	

