Mitochondrial oxidative phosphorylation complex regulates NLRP3
inflammasome activation and predicts patient survival in nasopharyngeal

carcinoma

I-Che Chung'?, Lih-Chyang Chen®, Ngan-Ming Tsang"®, Wen-Yu Chuang®, Tzu-
Chieh Liao’, Sheng-Ning Yuan?, Chun-Nan OuYang? David M. Ojcius®®%°, Chih-
Ching Wu?*13122 yy-Sun Chang*#3*

1 Graduate Institute of Biomedical Sciences, College of Medicine, Chang Gung
University, Taoyuan, Taiwan.

2 Molecular Medicine Research Center, Chang Gung University, Taoyuan, Taiwan.

3 Department of Medicine, Mackay Medical College, New Taipei City 252, Taiwan.

4 Department of Radiation Oncology, Chang Gung Memorial Hospital, Linkou,
Taoyuan, Taiwan.

5 Department of Traditional Chinese Medicine, Chang Gung University, Taoyuan,
Taiwan.

6 Department of Pathology, Chang Gung Memorial Hospital, Linkou, and Chang Gung
University College of Medicine, Taoyuan, Taiwan.

7 Department of Biomedical Sciences, Chang Gung University, Taoyuan, Taiwan.

8 Department of Biomedical Sciences, University of the Pacific, Arthur Dugoni School
of Dentistry, San Francisco, CA 94103, USA.

9 Center for Molecular and Clinical Immunology, Chang Gung University, Taoyuan,
Taiwan.

10 Chang Gung Immunology Consortium, Chang Gung Memorial Hospital, Linkou,
Taoyuan, Taiwan.

11 Department of Medical Biotechnology and Laboratory Science, College of
Medicine, Chang Gung University, Taoyuan, Taiwan.

12 Research Center for Emerging Viral Infections, College of Medicine, Chang Gung
University, Taoyuan City 333, Taiwan.

13 Department of Otolaryngology - Head & Neck Surgery, Chang Gung Memorial
Hospital, Linkou, Taoyuan, Taiwan

*Corresponding authors



A Ctrl Cisplatin

g+ E = 8 1 *k 120 -
E ] 86 - E 90
Z Sa Z 60
$) 32 @
o 4 7] i b
< = o = 30
i - : - 0
° - WO'?.?/O 3 5.59% Ctrl  Cisplatin ctrl  Cisplatin
Citrl Nigericin
B s . 28 - 120
26 - E 90 -
= > 2 60 -
&4 ' =S
e 2 o 30 A
0 - o -
Ctrl  Nigericin Ctrl Nigericin
w8 7 120 1
8 =
=6 A E 90 ~
= %]
o4 = 60 - -
Qo -8
« <
© 2 A 2 30 A .
0 = m 0
Ctrl ATP Ctrl ATP
w8 A 120 -
o] =
2:6 E i:;‘] 90 A .
§4 e = 60 -
» i
22 7 . 4 30 A
0 L— =m o -
Ctrl MSU Ctrl MSU
w8 7 120
el =
= 6 £ 90
% 2
§4 B § 60
E ® 2 A = 30 *
o 0.16% 0.31% 0 L — p— 0
100 10! ”;Cz— 0% 104 0% 10! A1832_133 104 ctrl Alum Ctrl Alum

Supplemental Figure S1. ASC speck formation and IL-1p secretion in NPC-HK1-
ASC-GFP cells after NLRP3 inflammasome activation. NPC-HK1-ASC-GFP cells
were treated with cisplatin (40 uM) (A), nigericin (10 uM) (B), ATP (5§ mM) (C), MSU
(200 uM) (D) or Alum (200 uM) (E) for 24hr. The percentages of ASC speck™ cells
were quantified by flow cytometry. The concentrations of IL-1 were measured in the
cultured medium of cells by ELISA. Symbols: *P < 0.05; **P <0.01.
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Supplemental Figure S2. Mitochondrial OxPhos components are enriched in ASC
speck® NPC-BM1 cells. A, NPC-BM1 cells were treated with cisplatin (40 uM) for
30 hr, and the concentrations of IL-1p3 were measured in the cultured medium of cells
by ELISA. Symbols: *P < 0.05; **P < 0.01. B, Flow chart of the iTRAQ-based
proteomics approach. NPC-BM1-ASC-GFP cells were treated with cisplatin (40 uM)
for 30 hr, ASC speck-containing cells were isolated by flow cytometry (low and high
ASC-W:ASC-A profiles were taken as indicating ASC speck™ cells and ASC speck”
cells, respectively), and iTRAQ- based quantitative proteomic analysis was performed.
C, List of OxPhos protein subunits identified by iTRAQ labeling and LC-MS/MS
analysis. The iTRAQ ratios of 117/116 represent the quantitative ratio between ASC
speck™ (labeled with 117 iTRAQ reagents) and speck” (labeled with 116
iTRAQ reagents) cells. Red boxes indicate proteins with iTRAQ ratios of at least 2SD
above the mean. Yellow boxes indicate proteins with iTRAQ ratios between 1 and 2

SD above the mean. Blue boxes indicate proteins that did not show a change in iTRAQ



ratio. White boxes indicate proteins that were not identified in the proteome. Figure
adapted from https://www.wikipathways.org/index.php/ Pathway:WP111. D, Cell
lysates from ASC speck™ and ASC speck®” NPC-BM1-ASC-GFP cells were used for
Western blot analysis. The ratio of OxPhos proteins were calculated by normalization
with GAPDH, with the values from the ASC speck cells set as 1.0.
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Supplemental Figure S3. NDUFB3, NDUFBS8 and ATPSB are involved in NLRP3
inflammasome activation and cell pyroptosis. NPC-BM1 cells were transfected with
NDUFB3-, NDUFBS-, ATP5B-, or control (Ctrl)- siRNA for 48 hr, treated with
cisplatin (40 pM) for 30 hr and analyzed for ASC speck formation, caspase-1 activity,
IL-1P release and cell pyroptosis. A, Lysates were collected from knockdown cells and
used for Western blot analysis. B, The percentages of ASC speck™ cells were quantified
from NPC-BM1-ASC-GFP cells by flow cytometry. C, Activated caspase-1 was
determined by staining with YVAD-FLICA followed by flow cytometry. D, The levels
of IL-1P in cell culture supernatants were measured by ELISA. E, The percentages of
pyroptotic cells (FLICA-positive/PI-positive cells) were detected by flow cytometry. F,
Supernatant LDH activity was assessed using an LDH Cytotoxicity Assay Kit and the
percentages of LDH release are presented in a histogram. Symbols: *P < 0.05; **P <
0.01.
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Supplemental Figure S4. Effects of the OxPhos proteins, NDUFBS, ATPSH and
ATPSJ, on NLRP3 inflammasome activation in NPC-HK1 cells. Cells were
transfected with NDUFBS5-, ATPSH-, ATP5J-, or control (Ctrl)- siRNA for 48 hr, treated
with cisplatin (40 uM) for 24 hr and analyzed for ASC speck formation, caspase-1
activity and IL-1 release. A, Lysates from knockdown cells were collected for Western
blot analysis. B, The percentages of ASC speck™ cells were quantified from NPC-
HK1-ASC-GFP cells by flow cytometry. C, Activated caspase-1 was determined by
staining with YVAD-FLICA and measured by flow cytometry. D, The levels of IL-1

in cell culture supernatants was measured by ELISA.
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Supplemental Figure S5. Association of NDUFB8 and ATPSB with overall survival
in NPC patients. Kaplan-Meier survival analysis of overall survival curves for NPC
patients with combine expression of NDUFBS8 and ATP5SB (A), NDUFBS expression
(B) or ATPSB expression (C). D, Multivariate analysis of the association between
NDUFBS8 and ATP5B expression with overall survival of NPC patients Symbols: *P <
0.05.



