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Table S1: Patient characteristics and blood test results. Related to Figure 1
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Figure S1: Subcellular distribution of Sars-Cov-2 proteins in Cos-7 cells, Related
to Figure 2.

(A). Confocal images of COS-7 cells expressing mRFP-tagged SARS-CoV-2 plasmids
constructs (Vector, NSP4, 5,6, 7, 8, 9, 10, and 14, M Protein, ORF3a, ORF9b, ORF9c,
and ORF10). 48 hours post transfection, cells were loaded ER tracker, and
mitochondrial indicator (DHR123) and confocal live cell images were acquired. n=3
independent experiments.

(B). Colocalization analysis of SARS-CoV-2 proteins in COS-7 cells. n=3 independent
experiments.
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Figure S2: Assessment of cellular and subcellular localization of CCDC58 in
multiple cell types, Related to Figure 3

(A) HelLa cells were transiently cotransfected with FLAG-tagged CCDC58 and
mitochondrial marker COX8A-mRFP plasmid constructs. Immunofluorescence analysis
of CCDCS58 localization shows the mitochondrial localization.

(B) HeLa, HEK293T or COS-7 cells stably expressing FLAG-tagged CCDC58 were
subjected to subcellular fractionation. CCDC58 distribution was were assessed by
Western blotting using appropriate protein markers.
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Figure S3: Knockdown of CCDC58 enhances mitochondrial CRC without altering
MCU-mediated Ca?* uptake, Related to Figure 3.

(A-B) (A) Control, CCDC58 KD, (B) vector alone (pBSD) or CCDC58 overexpressing
HeLa cells were permeabilized and mitochondrial CRC was measured.

(C) Control, CCDC58 KD, vector alone or CCDC58 overexpressing Hela cells were
permeabilized and basal and MCU activity rate were calculated.
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Figure S4: Assessment of cellular ATP and mitochondrial OCR, mitochondrial
ROS production, and calcein retention of CCDC58 KD cells following exposure to
stress conditions, Related to Figure 3.

(A) Measurement of cellular ATP levels. Mean + SEM, n = 5-7 independent
experiments.

(B and C) Measurement of OCR and ECAR of CCDC58 KD cells. Mean + SEM, n = 5-7
replicates.

(D-H) Analysis of basal, maximal, non-mito OCR, proton leak, and glycolytic capacity.
Data are presented as the mean + SEM, n = 3-4 independent experiments. *p< 0.05,
***p< 0.001, ****p< 0.0001, n.s., not significant.

(I) Measurement of mitochondrial MitoSOX red fluorescence with or without ionomycin
and t-BH challenge for 60 min. Data are presented as the mean + SEM, n = 3-5
independent experiments. ****P< 0.0001, n.s., not significant.

(J) Measurement of Calcein retention following ionomycin or t-BH challenge for 4 hours.
Data are presented as the mean + SEM, n = 3-4 independent experiments. ****P<
0.0001, n.s., not significant.
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Figure S5. SARS-CoV-2 proteins interact with mitochondrial PTP complex,
Related to Figure 4.

(A) COS-7 cells were cotransfected with HA-tagged PPIF and FLAG-tagged SARS-
CoV-2 protein plasmid constructs. Following immunoprecipitation with HA antibody, total
cell lysates and immunoprecipitated materials were subjected to Western blot analysis.
Cell lysates were probed with anti-FLAG or anti-HA antibodies. Immunoprecipitated
samples were probed with anti-FLAG (top right) and anti-HA antibodies (bottom right).
Western blot analysis of cell lysates (left) or immunoprecipitates (right) from COS-7 cells
coexpressing HA-tagged SPG7 and FLAG-tagged SARS-CoV-2 protein plasmid
constructs. Western blot analysis of cell lysates (left) or immunoprecipitates (right) from
COS-7 cells coexpressing Myc-tagged CCDC58 and FLAG-tagged SARS-CoV-2
protein plasmid constructs. n = 3.

(B) Reverse IP analysis of (A) for SARS-CoV-2 proteins and Mitochondrial PTP
Complex interactions.



CaZ+ pulses

I Vector Control
B SARS-CoV-2 Orf9c

1000 5 VY YYYYYY YWY Y YYYYYYYYYYYYY
100 =
2 e
1 -
‘t'cu
O,
10 =
1 1 1 1 1
0 500 1000 1500 2000 2500
Time (S)
Il Vector Control
10004 Bl SARS-CoV-2 Nsp6
CaZt pulses
WYVYYYYYYYYYYVYYYYYYYYYY ccr
1005 _mm
= o 5 . I
=
=~ 10=- ‘
SN
| | | | |
0 500 1000 1500 2000 2500
Time (S)
Il Vector Control
1000 Bl SARS-CoV-2 Orf3a
CaZt pulses
YYYYYYVYYYYYYYVYYYVYYYYYYYY
FCCP
= 100 Y i
&ﬂm '
O,
10 .
_ \ LAY "\»I ‘”\hﬁl“"«h"'\n‘w WMW“&MM
0 500 1000 1500 2000 2500
Time (S)
I Vector Control
1000 = Bl SARS-CoV-2 Nsp7
ca2* pulses
YYYYYYYYYVVYVVYYYYYYYYYYY
FCCP
s 1009 v P
=1
Etl(‘tS
© 10-
1 1 1 1 1
0 500 1000 1500 2000 2500

Time (S)

Figure S6

- Vector Control + CSA

1000 =
o SARS-CoV-2 Orf9c + CSA
Ca<™ pulses
AAAAAAAMMAAAAAAMAAMAAAAAAAAAMAAMAAAAAAAAAAAAAAAAAAAS
FCCP
100 =
1 FCCp!
10 =
| | | | | | | 1
0 500 1000 1500 2000 2500 3000 3500 4000
Time (S)
1000 = Bl \ector Control + CSA
Ca2+ pulses I SARS-CoV-2 Nsp6 + CSA
L AAAAAAAAAAAAAMARAAAAAAAMAMA MMM
FCCP
100- Y
10=
| | | | | | | |
0 500 1000 1500 2000 2500 3000 3500 4000
Time (S)
1000 = Bl \cctor Control + CSA
SARS-CoV-2 Orf3a + CSA
ca2* pulses
A AAAAAAAAAAAAAMAAAAAAAARAAMAMAAAAAAAAAAAAMAMAMAE
FCCP
100- V "
10=
| | | | | | | |
0 500 1000 1500 2000 2500 3000 3500 4000
Time (S)
Bl Vector Control + CSA
1000 5 I SARS-CoV-2 Nsp7 + CSA
CaZ* pulses
AAAAAAAMMAAAAAAMAAMAAMAAAAMAAAAAAAAAMMAAAAAAMAMAAAAY
FCCP
100 - v N
10 =
| | | | | | | 1
0 500 1000 1500 2000 2500 3000 3500 4000
Time (S)



Figure S6: Effect of cyclosporin A on SARS-CoV-2 protein-induced mitochondrial

CRC change, Related to Figure 6.
(A-D) Representative traces of number of Ca?* pulses cleared by mitochondria (CRC).

Vector or SARS-CoV-2 ORF9c, NSP6, ORF3a, and NSP7 stably expressing HEK293
cells were permeabilized and exposed to boluses of 10 uM Ca?* pulses with (C) or
without (D) cyclosporin A (1 uM) at the indicated time point. n=3-5 independent
experiments.
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