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Supplementary Figure 5. Normal glutamate uptake of PINK1 astrocytes. Astrocytes were
incubated in HBSS spiked with 200 uM glutamate at t=0 min, and the glutamate concentration
remaining in HBSS was measured at 35 min, 70 min and 105 min. Glutamate uptake in (a) control
(untreated) WT and PINK1- astrocytes, (b) astrocytes incubated with 25 uM MPP* and (c) astrocytes
incubated with 5 pM rotenone. MPP* and rotenone significantly inhibited import of glutamate by
astrocytes (compare panel a with panels b and c). (d) However, there was no difference in the
glutamate uptake rate between WT and PINK1-deficient astrocytes under control conditions or in
presence of mitochondrial inhibitors, with the exception of MPP*-treated astrocytes at 35 min. N=3/
genotype, mean + SD.
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Supplementary Figure 6. Full-length Western blots shown in Fig. 1d and Fig. 1e. Specific
proteln bands are labeled. “Individuals” refers to mixed glia cultures or brain homogenates of
individual mice. WT, wildtype. KO, PINK1+.
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Supplementary Table 1: Oligonucleotides and Antibodies
Oligonucleotides for cloning of mouse aS Informaton |

CATTGGAACTGAGCACTTGTACG Reverse primer, 1st strand aS cDNA synthesis
ACGCATATGGATGTGTTCATGAAAGGACT Forward primer, mouse aS CDS PCR
ACGCTCGAGTTAGGCTTCAGGCTCATAGTCTTGG |Reverse primer, mouse aS CDS PCR
Oligonucleotides for real-time PCR Informaton |
|B-actin forward primer

B-actin reverse primer

COX-2 forward primer

COX-2 reverse primer

iNOS forward primer

iNOS reverse primer

IL-1B forward primer

IL-1B reverse primer

TNF-a forward primer

TNF-a reverse primer
GCTACCAAACTGGATATAATCAGGA IL-6 forward primer
CCAGGTAGCTATGGTACTCCAGAA IL-6 reverse primer
GGAGAGGGACAACTTTGCAC GFAP forward primer
CCAGCGATTCAACCTTTCTC GFAP reverse primer
AAGGATTCAGCAAGCCAGAA CD11b forward primer
GGAGGGATGAGAGTCCACAT CD11b reverse primer
ATAACTGCACCCACTTCCCA IL-10 forward primer
GGGCATCACTTCTACCAGGT IL-10 reverse primer
CCCTATATTTGGAGCCTGGA TGF-B1 forward primer
CTTGCGACCCACGTAGTAGA TGF-B1 reverse primer

Abcam ab7260 (1:2000)

Wako 019-19741 (1:1000)

mouse anti-tubulin-BIll Promega G712A (1:1000)

rabbit anti-cleaved caspase-3 Cell Signaling 9661 (1:400)

rabbit anti-NF-kB p65 Cell Signaling 8242 (1:400

Alexa Fluor 488 AffiniPure Goat Anti-Rabbit IgG (H+L)|Jackson ImmunoResearch 111-545-144 (1:400)
Cy3 AffiniPure Goat Anti-Rabbit IgG (H+L Jackson ImmunoResearch 111-165-003 (1:400

IRDye 680RD Donkey anti-Mouse 1gG (H + L), Li-COR Bioscience 925-68072 (1:2000

IRDye 800CW Donkey anti-Rabbit IgG (H + L) Li-COR Bioscience 925-32213 (1:2000)
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Liuke Sun, Ruifang Shen, Sandeep K. Agnihotri, Yun Chen, Zhiwei Huang and Hansruedi Bieler*.
HIT Center for Life Sciences, and School of Life Sciences and Technology, Harbin Institute of
Technology, Harbin 150080, China.




image2.jpeg
.WT

PINK1--

WT |8

.Microglia.

PINK1-- [ — -
. X
2
S
a
ko)
(&]
WT B " -
@ Microglia Astrocytes
-
o
e
b7
<
PINK1+- 2
b
Control
AraC + LME

Supplementary Figure 1. Generation and characterization of pure astrocyte and microglia
cultures. Astrocytes and microglia cultures were obtained as described in detail in the methods.
(a) The purity of astrocyte and microglia cultures was analyzed by determining the percentage of
cells (identified by nuclear DAPI stain) that express GFAP (for astrocytes) or Iba-1 (for microglia).
GFAP and Iba-1 were detected with primary antibodies from rabbit, followed by incubation with
Cy3-conjugated secondary antibodies. Both proteins appear red in the images above. N=4 mice
per genotype and cell type were analyzed, and cells were quantified using three random view
fields (images) per mouse. For astrocytes, a total of 364-1016 were analyzed for WT mice and
660-903 cells were analyzed for PINK17- mice. For microglia, a total of 240-506 cells were
analyzed for WT mice and 219-314 cells were analyzed for PINK1+ mice. Quantification depicted
in the graph (mean = SD) shows that both astrocyte and microglia cultures were >99% pure. (b)
Generation of pure astrocytes from mixed glia (control) by treatment with 10 yM AraC for 3 days
followed by a 1-hour incubation with 75 mM LME, showing that almost all microglia are eliminated
effectively.




image3.jpeg
0OD450
iz
- 0.1144 0.1230 0.1187 50 o
5 [0.1915 0.1912 0.1913 25 o Harris Model: y=1/(a+bx"c)
g 0.3229 0.3509 0.3369 125 E Coefficient Data:
» |0.6227 0.5849 0.6038 6.25 i o a = - 0.0224006880235
g 1.0717 0.9785 1.0251 3.13 f o b =0.294993151683
-1 [1.4859 1.3730 1.4295 1.56 » ¢ =0.91531533082
1.9959 18202 [19081 |0 W
o " o 1 " o S
OD450 X Axis (units)
Duplicates Mean value | aS conc.(ug/ml) c:g:ﬁf::u?eﬁ;eﬁsn ng LPS/ug aS
2 1.4254 1.2574 1.3414 680.0000 2.7504 0.0040
S 1.4751 1.1796 1.3274 500.0000 2.7787 0.0056
= 1.4331 1.3660 1.3996 250.0000 2.6394 0.0106
:,3, 1.4272 1.4806 1.4539 125.0000 2.5438 0.0204
o 1.8182 1.6066 1.7124 62.5000 21727 0.0348
0.0151
3 nM aS = 0.66 pg LPS/ml|
30 nM aS = 6.6 pg LPS/ml
b Standard Curve
25 (Competitve LPS ELISA)
g 20 Y=-0.2045* X + 1.801
< R?=0.958
8 1.5
£ 10 A X=(Y-1.801)/-0.2045
2
0.5 ¢
0.0:
01 2 3 4 5 6 7
LPS (ng/ml)
Syn Conc. (ugimi) Moan OD450 LPS in recombinant aS (ng/ml) LPS (ng/ug aS) Mean LPS (ng/ug aS)
680.0000 1.3414 2.247432763 0.003305048
500.0000 1.3274 2.315892421 0.004631785
250.0000 1.3996 1.962836186 0.007851345
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Mw of aS = 14.5 kDa

1M aS = 14,500 g/l = 14.5 g/ml = 14.5 x 106 pg/ml

1nMaS =14.5x 108 x 10 = 0.0145 pg/ml

3 nM a8 = 0.0435 pg/ml - contains 0.0435 x 0.0073 = 0.000318 ng LPS/ml = 0.32 pg LPS/ml
30 nM aS = 0.435 pg/ml - contains 3.2 pg LPS/ml

Supplementary Figure 2. Quantification of LPS in purified recombinant aS. (a) A standard curve for
LPS was recorded according to instructions of the LPS ELISA assay (Elabscience, E-EL-0025). Curve
Expert software was used to generate a curve fit using the Harris model, and the formula was used to
calculate the concentration of LPS (ng LPS/ml) and the amounts of LPS/ug aS in serially diluted aS
samples. This resulted in an average of 15.1 pg LPS/ug aS, which was used to calculate the amount of
LPS/ml present in 30 nM and 3 nM a8, as indicated in the figure. (b) Alternatively, the LPS standard curve
was generated using linear regression (R2=0.958) by using the four lowest LPS concentrations, as these
produced OD450 values in the same range as the serially diluted aS samples. With the linear regression
formula, concentration of LPS (ng LPS/ml) and amounts of LPS/ug aS were calculated, resulting in an
average of 7.3 pg LPS/ug aS. This concentration was used to calculate the amount of LPS/ml present in
30 nM and 3 nM aS, as described in the figure. Note that >30pg/ml LPS is required to induce measurable
NO production (Fig. 5¢c). This shows that aS-induced NO production in Fig. 5¢ and Fig. 5e (with 30 nM
and 1 nM aS) depends on aS and is not caused by “contaminating” LPS.
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Supplementary Figure 3. Increased cytoplasmic and mitochondrial ROS in astrocytes lacking
PINK1. Primary astrocytes infected with retroviruses expressing (a) Cyto-roGFP and (b) Matrix-roGFP
were analyzed by confocal microscopy for ROS by measuring the F405/F488 fluorescence ratio (basal
conditions). N=40 cells/genotype were analyzed for cytosolic ROS (mean + SD ****p<0.0001) and n=54
cells/genotype for mitochondrial ROS (mean + SD, ****p<0.0001). (c). Mitochondrial ROS after treatment
of Matrix-roGFP-transduced astrocytes with LPS/IFN-y for 24 hours. Graph shows percent of same
genotype control. N=37-39 cells were analyzed per genotype and treatment (mean + SD, p=0.137)
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Supplementary Figure 4. Loss of PINK decreases mitochondrial membrane potential and
respiration in primary astrocytes. (a) Mitochondrial network of primary astrocytes visualized by
expression of Matrix-roGFP in retrovirus-transduced cells, showing normal gross mitochondrial
morphology in PINK1+ astrocytes. (b) Confocal images of astrocytes co-stained with MitoTracker Green
(MTG) and TMRE showing that the signals are specific for mitochondria and overlap (automatic
exposures). (¢) Mitochondrial content measured by MTG fluorescence in flow cytometry (n=3 mice/
genotype). (d) Mitochondrial membrane potential (Awm) measured by TMRE fluorescence in flow
cytometry (n=3/genotype, mean * SD, ***p<0.001). For flow cytometry, astrocytes were stained with MTG
or TMRE separately and analyzed in FL1 and FL2 channels. (e) Mitochondrial respiration (oxygen
consumption rate, OCR) measured in the extracellular flux analyzer. Arrows indicate times for addition of
oligomycin (ATP synthase inhibitor), FCCP (mitochondrial uncoupling agent resulting in maximum
respiration) and rotenone (complex | inhibitor blocking respiration). Basal and maximum OCR is reduced
in PINK 1" astrocytes. N=4/genotype, mean * SD, *p<0.05.
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