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Target Gene NEK10 Mutation 35bp deletion in exon 4
Guide RNA Sequence TGCTTGATTGGACGTTCAAA Genomic location chr3:27352473
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Supplemental Figure S1 - Genetic characterization of NEK10 knockout cells. A) NEK10 gene
sequencing and gene alignment of Parental and NEK10 KO HAP1 cells (from Horizon web site).
NEK10 KO cells have a 35 bp deletion in exon 4. B) Location of diagnostic oprimer in NEK10 exon
4. C) 10% polyacrylamide gel of PCR ampilification of parental and NEK10 KO DNA using the prim-
ers depicted in panel B. Lane 1 shows the molecular marker DNA — (100 bp Low Ladder Thermo
Scientific). Amplicons of NEK10 exon 4 are approximately 150 bp for the Parental line, but 35 bp
shorter for the NEK10 KO cells. Each lane shows a different combination of oligonucleotide primers
(Forwards F1 and F2 with Reverse B1 and B2). Non-tempate controls showed no amplification (not
shown). D) Western blot of homogenates of HAP1 control and NEK10 KO lines. An antibody gener-
ated in goats by Santa Cruz Biotechnology (cat#sc-103067 NEK10 (D-17)) was used to detect the
133 KD band, which was absent in the KO line.
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Supplemental Figure S2 — Mitochondrial respiration analysis of control (pLKO), and
NEK10-knockdown cells (sh89 e sh90). The graphs in figures A and B show the OCR
(oxygen consumption rate) during mitochondrial respiration. The pLKO cells are shown in
red, sh89 cells in green; sh90 cells in the blue line. The black arrows show the time when the
inhibitors were added with their respective concentration. The red arrow indicates maximal
respiration. C — The graph shows the Basal Respiration of pLKO, sh89, and sh90 cells. In D-
Maximal respiration. E- Proton Leak. F- ATP production linked to OCR. G- Spare Respiratory
Capacity. All the graphs show the results of 4 independent experiments (n=4) in
quadruplicate (4 different cell passages). The data was obtained with Seahorse XFe24
Analyzer — Agilent equipment and analyzed at Seahorse Wave desktop software 35. The
statistical analyses were performed with GraphPad Prism 47 and used a one-way ANOVA
test followed by the post hoc Dunnett test, where * = p <0.05. The graphs are shown in Mean
1+ SD.
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Supplemental Figure S3 — Morphology analysis of the control (pLKO), and NEK10-depleted
cells (sh89 e sh90) by Transmission Electron Microscopy (TEM). In A are shown the
representative picture of the mitochondria of the pLKO; B - sh89; and C - sh90 cells. A total of 78
mitochondria from pLKO cells, 166 mitochondria from sh89 cells, and 107 mitochondria from sh90
cells were analyzed. The scale bar is 1um. In total, 15 images were taken for pLKO cells; 17 images
for sh89 cells; and 18 images for sh90 cells. In D — The graph shows the analysis of the
mitochondrial length (Size in um); E- mitochondrial width (Width in um); F- mitochondrial area (Area
in ym2); and G - number of mitochondrial cristae per mitochondrion. The mitochondrion was
classified based on their mitochondrial morphology: spherical (<6 um), or elongated (> = 6 um) 11
(Figure H). Mitochondrial morphology analysis was performed using Image J2 software 33. The
statistical analyses were performed with GraphPad Prism 47, and the one-way ANOVA tests followed
Tukey's test was employed, where p-value <0.05 = *, p-value <0.01 = **, p-value < 0.001 *** and
p-value < 0.0001=****_ The graphs are shown in Mean with SD.



Control cells

Count

1500

1000 ==

107 10 10%
TMRE Fluorescence

500

Median of fluorescence intensity

B .
=3
=
-o-r"-: 0
28 P4 s
o= & &L
o R &
ey & §
] Q Q
3 0% Q/;\«
. &
-
T S
0 10 107 10* 10° &

TMRE Fluorescence »

Supplemental Figure S4. FCCP reduces fluorescence of TMRM/TMRE in the
concentrations used (20 nM). HEK293T cells were incubated with TMRE 20 nM
for 30 minutes and analyzed in an BD FACSAria TM flow analyzer (panel A). FCCP
was added at 20 yM for mitochondrial depolarization before measurements (panel
B). Quantification shown in panel C.
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Supplemental Figure S5- Composition analysis of mitochondrial fractions of Parental cells and
NEK10 KO cells, NEK10 knockout, and PCR mycoplasma analysis. In A — Mitochondrial fraction-
ation of Parental cells passage 9 (p9); B- Mitochondrial fractionation of Parental cells passage 10
(p10) and C- Mitochondrial fractionation of Parental cells passage 40 (p40). In D — Mitochondrial
fractionation of NEK10 KO cells passage 7 (p7); E- Mitochondrial fractionation of NEK10 KO cells
passage 8 (p8) and F- Mitochondrial fractionation of NEK10 KO cells passage 38 (p38). Western blots
were analyzed with anti-ATAD3 antibodies (1:1000) in the upper panels and anti-Tubulin A (1:1000) in
the middle panels, and total protein analysis was detected by the Stain-Free Blot technique Bio-Rad.
The molecular protein marker used in the blotting westerns was Thermo Scientific Spectra™ Multicol-
or Broad Range Protein Ladder. Figures G and H are shown a 12% polyacrylamide with amplified
bands of the Parental cells (p9, p10, and p40) of approximately 150 bp (indicated by the red arrow)
and of the NEK10 KO cells (p7, p9, and p38) of approximately 115 bp (indicated by the blue arrow). In
I and J, the 1% agarose gel shows the negative mycoplasma test of the Parental cells (p9, p10, and

p40) and of the NEK10 KO cells (p7, p9, and p38).



A

Putative Signal of Phosphorylated Mito-ER Proteins with p < 0.05 Putative Signal of Phosphorylated Mito-ER Proteins with p < 0.05

3-hydroxy-3-methylglutaryl-coenzyme A reductase Acyl-CoA desaturase 6100
i ) i 1200 H(+)/CI(-) exchange transporter 5
yrosine-protein kinase Fyn M d
laspardin
Cystine/glu
Sl HLA class | histocompatibility antigen, C alpha chain 5600
60 kDa heat shock protein, mitochondrial 1100 Src substrate cortactin
AP-3 complex subunit beta-1 Nuclear mitotic apparatus protein 1
PDZ domain-containing protein 2 Complex -815 5100
i Kl e ok 1000 Trans-Golgi network integral membrane protein 2
- T-complex protein 1 subunit alpha
Protein RER1
oen > Cytochrome ¢ oxidase subunit 4 isoform 1, mitochondrial 4600
P S
R Wi pods Dacaes 900 'ﬁ Serine/threonine-protein kinase D1 2
Sphingomyelin phosphodiesterase 4 c Syntaxin-7 4100 ‘w
ELAV-ike protein 1 800 Qo Copper-transporting ATPase 1 %
Peroxiredoxin-5 drial c Trinucleotide repeat-containing gene 18 protein -
Giiaskeleton-assoclaled proleknd © Acyl-coenzyme A synthetase ACSM8, mitochondrial 3600 £
> Induced myeloid leukemia cell differentiation protein Mcl-1 [0}
RNA cytosine C(5)-methyltransferase NSUN2 700 .=
= Vesicle-associated membrane protein 4 =
Protein shisa-3 homolog i) Heat shock protein HSP 90-alpha 3100 "('6
Receptor expression-enhancing protein 2 600 & cGMP-inhibited 3'5'cyclic phosphodiesterase B o)
Serine/threonine-protein kinase BRSK1 RalA-binding protein 1 ¥
Cuidiine piicleoids axchangs factor Hi Dolichyl-diphosphor ccharide—protein glycos ase subunit STT38 2600
Wi Elphas 500 Serine incorporator 1
Rho GTPase-activating protein 21
Transmembrane protein 115 Methylosome protein 50 2100
Ubiquitin-associated domain-containing protein 1 400 Protein HID1
Protein FAM1108 Serine/threonine-protein kinase ULK1 1600
Phosphatidylinositol 4-kinase type 2-beta 60S ribosomal protein L18 (Fragment)
Neogenin (Fragment) 300 chfmgerppr‘otem 14§
olycystin-2
Defta(14) reductase LBR )c;ﬁn‘cxm 1100
Inorganic pyrophosphatase 2, mitochondrial 200 Deubiquitinating protein VCIP135
Nuclear pore membrane glycoprotein 210: Serine/threonine-protein kinase D2 600
Disks large-associated protein 5 Syntaxin-binding protein 5
Coatomer subunit delta 100 Melanoma inhibitory activity protein 2
Mitochondrial import receptor subunit TOM20 homolog 100
Sequestosome:
A L I S A \qch Q,\Q Q@
o' © & X C Lo &
F O &8 S O oF & & &
OIS & & & NN QS & &
£ £ o FEL Tt
¢ & & < ¥ < 9

Putative Signal of Phosphorylated Mito-ER proteins

80

@
[=]
|

Number of Proteins
S s
1 1

Supplemental Figure S6 - Differential putative signal of phosphorylated mitochondrial

and ER proteins from Parental and NEK10 KO cells. A) Heat map of the 65 phosphorylated

putative signals of mitochondrial and ER proteins from NEK10 KO (p7, p8, p38) and Parental
cells (p9, p10, p40). The putative signal found for each phosphorylated protein, with a p-value
< 0.05, is shown. B) Significantly different phosphorylation. 44 (68%) of a total of 65 proteins
have a putative phosphorylation signal higher in Parental cells than in NEK10 KO cells. And

21 proteins (32%) have a higher putative phosphorylation signal in NEK10 KO cells compared

to Parental cells.



Supplemental Figure S7. Putative signal of mitochondrial/ER-related proteins altered in NEK 10 KO cells.
All significantly altered propteins (p<0.05) in NEK10 KO (relative to parental) crude mitochondria are shown.
Each NEK10 KO passage was normalized to its respective Parental control signal.
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MAP1LC3B
ATP7A
PMPCA
uQccl
ANK3
MT-ATP6
PRMT5
PISD
NDUFA11
RTN4IP1
APOL2
coas
GABARAPL2
Micu2
DTYMK
MIX23
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CLCN5
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NDUFA1
SYTL4
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p-value
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0.01784726
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0.0192248
0.02001179
0.02114274
0.02126
0.02198759
0.02301564
0.02428979
0.02437287
0.02446412
0.02514707
0.02583178
0.02633618
0.02650217
0.02653792
0.02700614
0.02782088
0.0279679
0.02822622
0.02844017
0.0292547
0.02940751
0.02947087
0.03059181
0.03073883
0.03150694
0.03171816
0.03217916
0.03237866
0.03248963
0.03294738
0.03385329
0.0340257
0.03434599
0.03443278
0.03459456
0.03504888
0.03510912
0.03517402
0.03528466
0.03560931
0.03609751
0.03611999
0.03627015
0.03735858
0.03738221
0.03826792
0.03832307
0.03836766
0.03850007
0.03908396
0.04042972
0.04065759
0.0407004
0.04116106
0.04129133
0.04162355
0.04169004
0.0417012
0.04192848
0.04207959
0.0423004
0.04235659
0.04262367
0.04295446
0.04306423
0.04327213
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Supplemental Figure S8. Putative signal of total mitochondrial and ER proteins from
Parental and NEK10 KO cells. A) Heat map of 171 putative signals of mitochondrial and ER
proteins from NEK10 KO (p7, p8, p38) and Parental cells (p9, p10, p40). The putative signal
found for total protein, with a p-value < 0.05, is shown. B) 100 (58.4%) of a total of 171 proteins
have a putative protein signal higher in Parental cells than in NEK10 KO cells. And 41.6% of
these proteins (71 proteins) have a higher putative total protein signal in NEK10 KO cells com-
pared to Parental cells.
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Supplemental Figure S9. Analyses of phosphoproteins. A) Crude mitochondrial frac-
tionation of Parental cells passages p11 and NEK10 KO passage p10. The upper panel
shows the western blotting analyzed with the anti-ATAD3 antibody. The middle panel
shows western blotting analyzed with anti-Tubulin A antibody. Total protein analysis was
detected by Bio-Rad Stain-Free Blot technique, lower panel. The protein molecular marker
is Thermo Scientific Spectra™ Multicolor Broad Range Protein Ladder.

B) Analysis was performed with the anti-total phosphothreonine antibody. C) Analysis with
anti-total phosphoserine antibody. D) Analysis with anti-total phosphotyrosine antibody.
Lanes 2, 5, and 8 are the crude mitochondrial fractions of Parental cells. Lanes 3, 6, and 9
are the crude mitochondrial fractions of NEK10 KO cells. In the lower panel is shown the
total protein analysis detected by the Bio-Rad Stain-Free Blot. The protein molecular
marker used in the blotting westerns was Thermo Scientific Spectra™ Multicolor Broad
Range Protein Ladder. E) The representative graph of total threonine, serine, and tyrosine
phosphorylation is presented in percentage of control. The intensity of the bands was
quantified with Image J2. The Stain Free Blot was used as a phosphorylation intensity
normalizer.
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Supplemental Figure $S10 — Mitochondrial proteins levels of Parental and NEK10 KO
cells. The western blottings show the levels of ATAD3; HSP60; TOM20; AlF. The protein
levels analysis in % is shown in graphs on the right of each blot, The Tubulin A or B-actin
levels were used for protein levels normalization. The intensity of the bands was quantified
with Image J2. The graphs show the result of n=4. The statistical analyses were performed
with GraphPad Prism 4.7 employing paired t-test, where p-value <0.05 = *, and p-value
<0.01 = **. The graphs are shown in Mean with SD.





