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Supplementary Table 1 | Roles of inflammasome-related genes in models of kidney

disease
Model Gene Effect of Injury Inflammatio | Fibrosis | Renal Proteinuri | Refs
gene deletion n function | a

Glomerular diseases

Hyperhomocysteinemia- | ASC silencing Protective l ! NA NA 1 !

induced glomerular (shASC)

injury NIrp3—/— Protective 1 1 NA NA ! 2

Anti-GBM NIrp3-/- -or —or| —or] NA 1 or— —or | 34

glomerulonephritis protective tubular

atrophy
Asc—/- —or —or | —or | NA —or1 —or | 34
protective
Caspl and Casp- | — — - NA - — 3
11-/-
1r1—/— Protective ! ! NA —or 1 —or | >
1118/ Partially ! - NA — — 3
protective tubular
atrophy
111b—/— Protective 1 ! NA — | >
lupus nephritis (Ipr NIrp3—-/- Injurious 1 1 NA ! NA ®
mouse) Asc—/— Injurious 1 D NA — NA ®
1r—/— - - — NA NA °
1118—/— — 1 — NA — NA ®
HIVAN Endogenous -NA i i NA NA NA !
upregulation of
NIrp3 and
Caspl

APOL1 Endogenous -NA 1 1 NA NA NA 8
upregulation of
NIirp3

Diabetic kidney disease (DKD)

STZ NIrp3—/— Protective 1 NA NA NA 1 °
Caspl and Protective 1 NA NA NA 1 10
caspll-/—

Nlrc5—/— Protective 1 | 1 NA 1 1

STZ+High fat diet Nlrc4—/— Protective 1 1 NA NA 1 12

Hypertension

Angiotensin 11 induced NIrp3—/— Protective 1 1 NA NA 1 =

renal injury

Aldosterone-induced Asc—/— Protective NA 1 ! - NA 1

renal injury

DOCA/salt-induced Asc—/— Protective NA ! ! NA NA &

hypertensive

nephropathy

Obesity/metabolic syndrome

Western diet Nlrp3—/— Protective 1 1 1 1 1 1

High-fat diet P2X7R—/— Protective ! ! ! NA ! 7

Albumin overload- Nlrp3—/— Protective ! ! l NA NA ®

induced renal tubular Caspl and Protective ! ! ! NA NA ®

injury caspll-/—

Crystal nephropathy

Calcium oxalate AKI Nlrp3—/— Protective ! NA NA 1 NA o
AsC—/— Protective ! NA NA 1 NA o
1r1—/— Protective ! ! 1 NA 0
1118—/— Protective ! ! 1 NA 20




21

folic acid nephrotoxicity | Asc—/— | Protective [ | | | |1 NA
Tubulointerstitial/chronic
Adeninine induced ASC—/— Protective NA 1 1 1 NA 2
tubulointerstitial Caspl and casp- | Protective NA ! 1 1 NA =
nephritis 11-/-
Remnant kidney NIrp3—/— Protective 1 1 1 1 1 =
MtDNA
release
uuo NIrp3—/— Protective or | | or 1 Jor— Lor— NA NA 42
injurious
ASC—/- Protective ! ! ! NA NA 2
Aim2—/— Protective ! ! ! NA NA i
Acute Kidney Injury
LPS-induced Caspl-/— Protective ! NA NA 1 NA 2
endotoxemic AKI
Cecal ligation puncture- | Nlrp3—/— Protective ! ! NA 1 NA 2
induced AKI
Ischaemia-reperfusion I11a/b—/— Protective ! — NA NA %0
injury Nlrp3—/— Protective —or | | or— NA NA 3%
Asc—/— - — — NA — NA =
Caspl and - — - NA - NA %
caspll-—/—
1r—/— - NA NA NA — NA =
1118—/— — NA NA NA — NA =
NIrc5—/— Protective ! ! NA 1 NA 1
Nlrx1—/— Injurious 1 — NA ! NA 4
Rhabdomyolysis-induced | Nlrp3—/— Protective Il 1 NA 1 NA ®
AKI Asc—/— Protective ! ! NA 1 NA »
Caspl and Protective ! 1 NA 1 NA ®
caspll-/—
11—/— Protective 1 ! NA 1 NA ®
Cisplatin-induced AKI Nlrp3—/— — — NA NA — NA 2
Asc—/— Protective 1 NA NA 1 NA %
Caspl and casp- | Protective 1 1 NA 1 NA 3
11-/-
Nlrc5—/— Protective 1 | NA 1 NA %
Radiocontrast-induced Nlrp3—/— Protective 1 ! NA 1 NA ¥
AKI

1:increased, |:decreased, —: no effect, NA: not available.




10

11

12

13

14

15

16

Zhang, C. et al. Activation of Nod-like receptor protein 3 inflammasomes turns on
podocyte injury and glomerular sclerosis in hyperhomocysteinemia. Hypertension 60,
154-162, d0i:10.1161/HYPERTENSIONAHA.111.189688 (2012).

Xia, M., Conley, S. M., Li, G, Li, P. L. & Boini, K. M. Inhibition of
hyperhomocysteinemia-induced inflammasome activation and glomerular sclerosis
by NLRP3 gene deletion. Cell Physiol Biochem 34, 829-841, doi:10.1159/000363046
(2014).

Lichtnekert, J. et al. Anti-GBM glomerulonephritis involves IL-1 but is independent of
NLRP3/ASC inflammasome-mediated activation of caspase-1. PLoS One 6, 26778,
doi:10.1371/journal.pone.0026778 (2011).

Andersen, K., Eltrich, N., Lichtnekert, J., Anders, H. J. & Vielhauer, V. The NLRP3/ASC
inflammasome promotes T-cell-dependent immune complex glomerulonephritis by
canonical and noncanonical mechanisms. Kidney Int 86, 965-978,
doi:10.1038/ki.2014.161 (2014).

Timoshanko, J. R., Kitching, A. R., Iwakura, Y., Holdsworth, S. R. & Tipping, P. G.
Contributions of IL-1B and IL-1a to crescentic glomerulonephritis in mice. J Am Soc
Nephrol 15, 910-918 (2004).

Lech, M. et al. NLRP3 and ASC suppress lupus-like autoimmunity by driving the
immunosuppressive effects of TGF-B receptor signalling. Ann Rheum Dis 74, 2224-
2235, doi:10.1136/annrheumdis-2014-205496 (2015).

Haque, S. et al. HIV Promotes NLRP3 Inflammasome Complex Activation in Murine
HIV-Associated Nephropathy. American Journal of Pathology 186, 347-358,
do0i:10.1016/j.ajpath.2015.10.002 (2016).

Beckerman, P. et al. Transgenic expression of human APOL1 risk variants in
podocytes induces kidney disease in mice. Nat Med 23, 429-438,
d0i:10.1038/nm.4287 (2017).

Shahzad, K. et al. NIrp3-inflammasome activation in non-myeloid-derived cells
aggravates diabetic nephropathy. Kidney Int 87, 74-84, doi:10.1038/ki.2014.271
(2015).

Shahzad, K. et al. Caspase-1, but Not Caspase-3, Promotes Diabetic Nephropathy. J
Am Soc Nephrol 27, 2270-2275, doi:10.1681/ASN.2015060676 (2016).

Luan, P. et al. NLRC5 deficiency ameliorates diabetic nephropathy through alleviating
inflammation. FASEB J 32, 1070-1084, doi:10.1096/fj.201700511RR (2018).

Yuan, F. et al. Involvement of the NLRC4-Inflammasome in Diabetic Nephropathy.
Plos One 11, e0164135, doi:ARTN e016413510.1371/journal.pone.0164135 (2016).
Wen, Y. et al. NLRP3 inflammasome activation is involved in Ang ll-induced kidney
damage via mitochondrial dysfunction. Oncotarget 7, 54290-54302,
doi:10.18632/oncotarget.11091 (2016).

Kadoya, H. et al. Excess aldosterone is a critical danger signal for inflammasome
activation in the development of renal fibrosis in mice. Faseb Journal 29, 3899-3910,
doi:10.1096/fj.15-271734 (2015).

Krishnan, S. M. et al. Inflammasome activity is essential for one
kidney/deoxycorticosterone acetate/salt-induced hypertension in mice. Br J
Pharmacol 173, 752-765, doi:10.1111/bph.13230 (2016).

Bakker, P. J. et al. Nlrp3 is a key modulator of diet-induced nephropathy and renal
cholesterol accumulation. Kidney Int 85, 1112-1122, doi:10.1038/ki.2013.503 (2014).



17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Solini, A. et al. The purinergic 2X7 receptor participates in renal inflammation and
injury induced by high-fat diet: possible role of NLRP3 inflammasome activation. J
Pathol 231, 342-353, d0i:10.1002/path.4237 (2013).

Zhuang, Y. et al. NLRP3 inflammasome mediates albumin-induced renal tubular
injury through impaired mitochondrial function. J Biol Chem 289, 25101-25111,
d0i:10.1074/jbc.M114.578260 (2014).

Anders, H. J. et al. The macrophage phenotype and inflammasome component
NLRP3 contributes to nephrocalcinosis-related chronic kidney disease independent
from IL-1-mediated tissue injury. Kidney Int 93, 656-669,
do0i:10.1016/j.kint.2017.09.022 (2018).

Mulay, S. R. et al. Calcium oxalate crystals induce renal inflammation by NLRP3-
mediated IL-1P secretion. J Clin Invest 123, 236-246, doi:10.1172/C163679 (2013).
Subramanian, N., Natarajan, K., Clatworthy, M. R., Wang, Z. & Germain, R. N. The
adaptor MAVS promotes NLRP3 mitochondrial localization and inflammasome
activation. Cell 153, 348-361, d0i:10.1016/j.cell.2013.02.054 (2013).

Correa-Costa, M. et al. Pivotal role of Toll-like receptors 2 and 4, its adaptor
molecule MyD88, and inflammasome complex in experimental tubule-interstitial
nephritis. PLoS One 6, 29004, doi:10.1371/journal.pone.0029004 (2011).

Gong, W. et al. NLRP3 deletion protects against renal fibrosis and attenuates
mitochondrial abnormality in mouse with 5/6 nephrectomy. Am J Physiol Renal
Physiol 310, F1081-1088, doi:10.1152/ajprenal.00534.2015 (2016).

Vilaysane, A. et al. The NLRP3 inflammasome promotes renal inflammation and
contributes to CKD. J Am Soc Nephrol 21, 1732-1744, doi:10.1681/ASN.2010020143
(2010).

Pulskens, W. P. et al. NIrp3 prevents early renal interstitial edema and vascular
permeability in unilateral ureteral obstruction. PLoS One 9, e85775,
doi:10.1371/journal.pone.0085775 (2014).

Komada, T. et al. ASC in renal collecting duct epithelial cells contributes to
inflammation and injury after unilateral ureteral obstruction. Am J Pathol 184, 1287-
1298, doi:10.1016/j.ajpath.2014.01.014 (2014).

Komada, T. et al. Macrophage Uptake of Necrotic Cell DNA Activates the AIM2
Inflammasome to Regulate a Proinflammatory Phenotype in CKD. J Am Soc Nephrol
29, 1165-1181, doi:10.1681/ASN.2017080863 (2018).

Wang, W. et al. Endotoxemic acute renal failure is attenuated in caspase-1-deficient
mice. Am J Physiol Renal Physiol 288, F997-1004, doi:10.1152/ajprenal.00130.2004
(2005).

Cao, Y. et al. Role of the nucleotide-binding domain-like receptor protein 3
inflammasome in acute kidney injury. FEBS J 282, 3799-3807,
doi:10.1111/febs.13379 (2015).

Furuichi, K. et al. Interleukin-1-dependent sequential chemokine expression and
inflammatory cell infiltration in ischemia-reperfusion injury. Crit Care Med 34, 2447-
2455, doi:10.1097/01.CCM.0000233878.36340.10 (2006).

lyer, S. S. et al. Necrotic cells trigger a sterile inflammatory response through the
Nlrp3 inflammasome. Proc Nat/ Acad Sci U S A 106, 20388-20393,
doi:10.1073/pnas.0908698106 (2009).



32

33

34

35

36

37

38

39

Kim, H. J. et al. NLRP3 inflammasome knockout mice are protected against ischemic
but not cisplatin-induced acute kidney injury. J Pharmacol Exp Ther 346, 465-472,
doi:10.1124/jpet.113.205732 (2013).

Shigeoka, A. A. et al. An inflammasome-independent role for epithelial-expressed
NIrp3 in renal ischemia-reperfusion injury. J Immunol 185, 6277-6285,
doi:10.4049/jimmunol.1002330 (2010).

Stokman, G. et al. NLRX1 dampens oxidative stress and apoptosis in tissue injury via
control of mitochondrial activity. J Exp Med 214, 2405-2420,
d0i:10.1084/jem.20161031 (2017).

Komada, T. et al. Role of NLRP3 Inflammasomes for Rhabdomyolysis-induced Acute
Kidney Injury. Sci Rep 5, 10901, doi:10.1038/srep10901 (2015).

Chan, A. J. et al. Innate IL-17A-producing leukocytes promote acute kidney injury via
inflammasome and Toll-like receptor activation. Am J Pathol 184, 1411-1418,
doi:10.1016/j.ajpath.2014.01.023 (2014).

Faubel, S. et al. Caspase-1-deficient mice are protected against cisplatin-induced
apoptosis and acute tubular necrosis. Kidney Int 66, 2202-2213, doi:10.1111/j.1523-
1755.2004.66010.x (2004).

Li, Q. et al. NLRC5 deficiency protects against acute kidney injury in mice by
mediating carcinoembryonic antigen-related cell adhesion molecule 1 signaling.
Kidney Int 94, 551-566, doi:10.1016/j.kint.2018.02.031 (2018).

Lau, A. et al. Renal immune surveillance and dipeptidase-1 contribute to contrast-
induced acute kidney injury. J Clin Invest 128, 2894-2913, doi:10.1172/JCI96640
(2018).



	The role of inflammasomes in kidney disease




