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Supplementary information

Selective inhibition of the K* efflux sensitive NLRP3 pathway by CI- channel modulation
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Supplementary Figure 1: Structures of the fenamate NSAIDs Flufenamic acid (FFA), Niflumic
acid (NFA), Tolfenamic acid (TFA) and Clonixin, and synthesised amine (fenamate)
analogues, and their percentage inhibition of IL-1B release. LPS-primed (1 ug ml', 4h) bone
marrow-derived macrophages (BMDMs) were pre-treated with indicated drugs (10 uM, 15
min) or vehicle (DMSO, 0.5%) prior to ATP stimulation (5mM, 1h). Supernatants were

harvested and IL-1B concentration was assessed by ELISA. Data are presented as mean

percentage inhibition of IL-1( release vs. vehicle (n= 2-6).
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Supplementary Figure 2: Structures of synthesised amide analogues and their percentage
inhibition of IL-1B release. LPS-primed (1 ug ml', 4h) bone marrow-derived macrophages
(BMDMs) were incubated with indicated drugs (10 yM, 15 min) or vehicle (DMSO, 0.5%)
before stimulation with ATP (5mM, 1h). Supernatant IL-18 concentration was assessed by

ELISA. Data are presented as mean percentage inhibition of IL-13 release vs. vehicle (n= 5).
Tet = 1H-tetrazol-5-yl.
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Supplementary Figure 3: Structures of synthesised urea analogues and their percentage
inhibition of IL-1B release. LPS-primed (1 ug ml', 4h) bone marrow-derived macrophages
(BMDMs) were incubated with indicated drugs (10 yM, 15 min) or vehicle (DMSO, 0.5%)
before stimulation with ATP (5mM, 1h). Supernatant IL-18 concentration was assessed by
ELISA. Data are presented as mean percentage inhibition of IL-1p3 release vs. vehicle (n= 2-
9). Tet = 1H-tetrazol-5-yl
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Supplementary Figure 4: Structures of synthesised ‘acidless’ urea analogues and their
percentage inhibition of IL-1B release. LPS-primed (1 pg ml', 4h) bone marrow-derived
macrophages (BMDMs) were incubated with indicated drugs (10 uM, 15 min) or vehicle
(DMSO, 0.5%) before stimulation with ATP (5mM, 1h). Supernatant IL-1 concentration was
assessed by ELISA. Data are presented as mean percentage inhibition of IL-1B release vs.

vehicle (n= 3-7). Ph = Phenyl; Morph. = 2-morpholino; Py. = 1H-pyrrol-1-yl; Benzimid. = 1H-

benzo[d]imidazol-2-yl.
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Supplementary Figure 5: Structures of synthesised cyclised quinazoline-2,4(1H,3H)-dione
(left) and 4H-benzo[d][1,3]oxazin-4-one (right) analogues and their percentage inhibition of IL-
1B release. LPS-primed (1 uyg ml', 4h) bone marrow-derived macrophages (BMDMs) were
incubated with indicated drugs (10 pM, 15 min) or vehicle (DMSO, 0.5%) before stimulation
with ATP (5mM, 1h). Supernatant IL-1B concentration was assessed by ELISA. Data are

presented as mean percentage inhibition of IL-1B release vs. vehicle (n= 3-8).
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Supplementary Figure 6: Structures of synthesised analogues with varied linkers, and their
percentage inhibition of IL-1B release. LPS-primed (1 ug ml', 4h) bone marrow-derived
macrophages (BMDMs) were incubated with indicated drugs (10 pM, 15 min) or vehicle
(DMSO, 0.5%) before stimulation with ATP (5mM, 1h). Supernatant IL-13 concentration was

assessed by ELISA. Data are presented as mean percentage inhibition of IL-13 release vs.

vehicle (n= 2-5).
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Supplementary Figure 7: Structures of synthesised boron containing analogues and their
percentage inhibition of IL-13 release. LPS-primed (1 yg ml', 4h) bone marrow-derived
macrophages (BMDMs) were incubated with indicated drugs (10 pM, 15 min) or vehicle
(DMSO, 0.5%) before stimulation with ATP (5mM, 1h). Supernatant IL-1 concentration was
assessed by ELISA. Data are presented as mean percentage inhibition of IL-1B release vs.

vehicle (n=3).
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Supplementary Figure 8: Commercial inhibitors and their percentage inhibition of IL-13
release. LPS-primed (1 ug ml', 4h) bone marrow-derived macrophages (BMDMs) were
incubated with indicated drugs (10 pM, 15 min) or vehicle (DMSO, 0.5%) before stimulation
with ATP (5mM, 1h). Supernatant IL-1B concentration was assessed by ELISA. Data are

presented as mean percentage inhibition of IL-1B release vs. vehicle (n=4).



Entry  Risk Category Dgz:;‘r';g é‘;:: logP MW  HBD HBA  logD siz?e bpka  TPSA HAC AR
NVR-1-1  MedHighRisk  -6.06 550 221 2392 2 5 038 299 526 80 18 2
NVR-3-1 HighRisk 8.38 442 518 3262 2 5 175 346 646 925 23 2
NVR4-1 LowRisk 0.00 409 613 3492 2 3 282 465 231 493 24 2
NVR-5-1 LowRisk 0.00 348 579 4267 3 3 242 403  -520 784 28 2
NVR-6-1 LowRisk -1.66 385 551 3931 3 3 215 408  -514 784 25 2
NVR-7-1 LowRisk 0.00 394 518 3023 3 3 182 401 514 784 27 2
NVR-9-1 LowRisk 0.00 3.81 532 410.2 3 3| 1.88 401 -5.11 78.4 28 2

NVR-10-1  MedHighRisk  -6.46 405 505 3767 3 3 160 405  -504 784 25 2
NVR-11-1  MedHighRisk  -5.45 306 584 4845 3 3 243 420 509 784 25 2
NVR-12-1 LowRisk 2.74 2.81 611 5182 3 3 271 413 515 784 28 2
NVR-131  LowRisk 0.00 421 491 3887 3 3 154 403 508 784 24 2
NVR-15-1  MedHighRisk  -5.47 550 235 2653 2 4 074 342 103 836 20 3
NVR-16-1  MedHighRisk  -5.90 550 295 2097 2 4 135 354 103 836 21 3
NVR-17-1  HighRisk 9.0 5.31 337 2412 2 3 001 422 400 664 18 2
NVR-191  HighRisk £.92 550 226 2713 2 4 086 345 103 836 19 3
NVR-20-1  LowRisk 0.00 550 286 3057 2 4 126 357  -1.03 836 20 3
NVR-21-1  LowRisk 0.00 530 322 3578 2 5 161 321 103 928 25 3
NVR-231  HighRisk 7.53 5.41 261 3234 2 5 101 312 103 928 24 3
NVR-25-1 MedLowRisk  -4.36 550 285 2013 2 4 125 351 099 836 22 3
NVR-27-1 LowRisk 0.00 510 254 3514 2 6 093 272 099 102 26 3
NVR-29-1 LowRisk 247 541 219 295.3 2 5 0.59 3.05 -1.03 928 22 3
NVR-30-1  MedHighRisk ~ -6.53 492 338 4023 2 5 178 333 -105 928 25 3
NVR-31-1  HighRisk 8.82 425 457 4252 2 4 117 421 408 756 23 2
NVR-32-1  MedHighRisk  6.10 445 330 4303 2 6 170 2983 -1.01 102 27 3
NVR-35-1  HighRisk -9.68 357 487 3482 2 1 487 481 486 411 24 2
NVR-36-1  HighRisk -9.05 302 564 4271 2 1 564 473 467 411 25 2
NVR-38-1  HighRisk 8.43 5.41 260 3213 2 5 108 311 -089 928 24 3
NVR-40-1 LowRisk 0.00 218 570 4724 3 P 410 313 104 956 33 3
NVR41-1  LowRisk 2.04 287 476 4507 3 4 316 322 106 956 30 3
NVR-42-1 LowRisk 0.00 345 430 4343 3 4 260 318 109 956 30 3
NVR43-1  MedHighRisk  6.61 339 449 4172 3 4 288 326 104 956 27 3
NVR44-1  MedLowRisk  -4.01 280 465 4616 3 4 305 335  -1.06 956 27 3
NVR47-1  LowRisk 0.00 172 606 6037 4 5 256 226  -531 125 32 )
NVR48-1  HighRisk 8.37 481 437 2132 2 3 115 431 -164 493 16 2
NVR-49-1 HIghRISk -8.37 SR Sl 2142 1 2 -0.21 481 -3.73 46.5 16 2
NVR-50-1 HighRisk -8.14 5.56 3.28 198.2 1 2 -0.04 490 0.00 37.3 15 2
NVR-51-1  HighRisk -8.54 534 372 2122 1 2 047 493 000 373 16 2
NVR-53-1  HighRisk -9.05 550 272 2412 2 3 076 422 431 664 18 2
NVR-54-1  HighRisk 8.54 495 343 2863 3 3 006 377 503 784 19 2
NVR-56-1 LowRisk 0.00 287 476 4507 3 4 316 322 104 956 30 3
NVR-50-1  HighRisk 8.79 583 266 2663 1 4 082 38 160 762 20 3
NVR-60-1  HighRisk 8.38 543 315 2572 2 4 030 38 200 756 19 2
NVR-61-1  HighRisk -9.85 545 377 2663 1 4 024 388 145 762 20 3
NVR-65-1  HighRisk -8.60 389 473 3707 1 4 473 419 014 598 25 3
NVR-66-1  HighRisk 9.49 349 577 4087 1 3 577 434 013 507 27 3
NVR-68-1 LowRisk 0.00 357 644 3968 1 3 644 434 054 507 27 3
NVR721  LowRisk 0.00 170 752 5003 2 0 752 433 000 241 32 2
NVR-91-1 LowRisk 0.00 387 471 3751 1 2 471 437 250 494 24 3
NVR-92-1  LowRisk 0.00 428 411 3407 1 2 411 441 250 494 23 3
NVR-93-1  MedHighRisk ~ -6.64 431 395 3707 1 3 395 429 240 586 25 3
NVR-96-1  LowRisk 0.00 217 592 5004 3 3 432 350 108 785 33 3
NVR-97-1 LowRisk 0.00 170 730 5224 2 0 730 454 000 241 26 2
NVR-101-1  LowRisk 0.00 217 592 5004 3 3 432 359 094 785 33 3
NVR-104-1  HighRisk -8.94 273 639 4682 2 1 639 454 000 479 27 2
NVR-10541  LowRisk 0.00 217 680 5683 3 3 520 346 118 785 a7 3
NVR-111-1  LowRisk 0.00 261 663 4842 2 1 663 442 477 411 32 2
NVR-11341  LowRisk 3,36 304 652 4243 2 1 652 424 48 411 30 3
NVR-114-1  LowRisk -0.05 310 476 4334 2 3 476 446 001 536 30 2
NVR-115-1  HighRisk 8.47 312 584 4133 2 1 584 422 484 461 29 3
NVR-116-1  LowRisk 0.00 242 618 4644 3 2 618 348 485 698 33 4
NVR-17-1  HighRisk -9.65 417 453 3023 3 3 146 401 485 784 27 2
NVR-11841  HighRisk 7.06 417 453 323 3 3 133 401 475 784 27 2
NVR-11941  LowRisk 0.00 3.51 579 4267 3 3 237 403 515 784 28 2
NVR-120-1  LowRisk 0.00 380 532 4102 3 3 201 401  -525 784 28 2
NVR-121-1  LowRisk 0.00 364 570 4063 3 3 240 400 515 784 28 2
NVR-122-1 MedHighRisk 5.6 367 570 4063 3 3 233 400  -508 784 28 2
NVR-1231  LowRisk 0.00 372 502 4223 3 7] 178 362 470 877 29 2
NVR-124-1  LowRisk 0.00 372 502 423 3 4 15 362 463 877 29 2
NVR-1251  LowRisk 0.00 384 453 3022 1 2 453 427 261 494 27 3
NVR-131-1  LowRisk 4.80 260 490 4687 3 4 33 321 -104 956 31 3
NVR-13241  LowRisk 0.00 205 638 4611 3 3 208 404 520 784 29 2
NVR-133-1 LowRisk 0.00 2.38 5.03 4843 3 4 3.43 3.15 -1.04 956 33 3
NVR-134-1  LowRisk 0.00 217 592 5004 3 3 432 350 108 785 33 3



NVR-135-1 LowRisk 0.00 2.38 5.03 484.3 3 4 3.43 3.15 -0.94 95.6 33 3
NVR-136-1 LowRisk 0.00 292 5.61 441.3 2 2 5.61 4.33 -4.80 64.9 30 2
NVR-137-1  MedHighRisk -6.08 268 5.76 474.3 2 2 5.76 4.20 -4.81 67.4 32 2
NVR-138-1 HighRisk -9.54 257 6.65 490.3 2 1 6.65 4.29 6.89 50 32 2
NVR-139-1  MedLowRisk -3.77 239 4.92 495.2 3 4 332 3.29 -0.94 95.6 30 S
NVR-140-1 HighRisk -7.93 2.84 5.50 4522 2 2 5.50 4.45 -4.80 64.9 27 2
NVR-141-1  MedHighRisk -6.01 2.66 5.60 408.1 4 2 5.58 4.23 -5.43 64.5 27 2
NVR-142-1 LowRisk 0.00 2.50 6.41 506.0 2 1 6.41 4.64 4.73 41.1 26 2
NVR-143-1 HighRisk -9.07 2.96 6.23 435.1 2 1 6.23 4.66 473 411 27 2
NVR-144-1 LowRisk 0.00 2.05 7.12 451.2 2 0 712 4.57 0.00 241 27 2
NVR-148-1 LowRisk 0.00 3.19 6.17 4423 3 3 278 3.62 -5.17 78.4 31 3
NVR-149-1 LowRisk 0.00 3.65 547 428.2 3 3 2.06 4.00 -5.20 78.4 29 2
NVR-150-1  MedLowRisk -4.46 3.34 4.87 452.3 3 5 1.52 3.20 -4.50 97 3 2
NVR-154-1 LowRisk 0.00 3.49 4.82 374.1 2 3 5.52 4.54 3.93 58.3 26 2
NVR-155-1 LowRisk 0.00 268 713 474.2 2 3 712 4.26 -4.41 59.6 33 2
NVR-156-1  MedHighRisk -6.63 4.46 3.20 256.0 2 3 3.89 4.46 419 58.3 19 2
NVR-156-2 HighRisk -8.40 4.46 3.20 256.0 2 3 3.89 4.46 419 58.3 19 2
NVR-157-1 LowRisk 0.60 3.50 5.50 356.2 2 3 550 4.46 4.34 59.6 26 2
NVR-158-1  MedLowRisk -3.62 3.21 6.45 414.8 3 3 3.14 4.01 -5.09 78.4 28 2
NVR-159-1 LowRisk 0.00 3.45 5.00 356.8 1 1 5.00 4.35 -2.10 32.3 23 3
NVR-159-2 LowRisk 0.00 3.45 5.00 356.8 1 1 5.00 4.35 -2.10 323 23 3
NVR-160-1 HighRisk -8.35 3.89 4.89 340.7 1 3 4.89 4.45 0.63 50.7 23 3
NVR-162-1  MedHighRisk 6.23 421 4.91 358.7 3 3 1.49 4.03 -5.09 784 24 2
NFA-1 HighRisk -7.17 5.40 3.21 282.2 2 4 1.41 4.30 5.30 62.2 20 2
Clonixin-1 MedHighRisk -6.24 5.29 3.42 262.7 2 4 1.67 4.23 537 62.2 18 2
FFA-1 HighRisk -10.15 4.49 525 281.2 2 3 2.02 4.58 -2.14 493 20 2
TFA-1 HighRisk -9.34 437 5.49 261.7 2 3 226 4.52 -2.10 49.3 18 2
Tromaril HighRisk -8.82 512 3.77 241.3 2 3 1.08 4.46 2.08 493 18 2
NS3728 LowRisk -3.24 2.39 4.92 495.2 3 4 3.32 3.29 -1.06 95.6 30 3
Furosemide MedHighRisk -5.27 417 1.75 330.7 3 5 -1.25 2.48 -1.52 122.6 21 2
SB225002 LowRisk 0.00 3.88 3.52 352 3 4 3.08 3.41 -5.56 104.5 21 2
U-104 LowRisk 0.00 479 1.87 309.3 3 3 1.87 3.63 -4.70 101.3 21 2
S4 LowRisk 0.00 4.09 2.79 335.4 3 4 2.79 3.24 4.51 110.5 23 2

Supplementary Figure 9: COX2 docking scores and physicochemical properties of the full
panel of NVRs and commercial inhibitors. Each compound was docked into the COX2 crystal
structure (PDB code 5IKQ) and sorted into a risk category according to their docking score.
Risk categories were generated by calculating the mean docking score (-8.35) and standard
deviation (o) (1.61) of the NSAIDs Niflumic acid, Tolfenamic acid, Clonixin, Flufenamic acid
and Tromaril. The criteria were as follows: High risk < -8.35 + 10, -8.35 + 10 < Medium high
<-8.35+ 20, -8.35 + 20 < Medium low risk < -8.35 + 30, and Low risk >-8.35 + 30). ChemAxon
software was used to calculate logP, molecular weight (MW), the number of hydrogen bond
donors (HBD) and acceptors (HBA), logD, bpKa, topological polar surface area (TPSA), heavy
atom count (HAC) and the number of aromatic rings (AR) for each compound. These
physicochemical properties were used to obtain multi-parameter optimization (MPO) and
blood-brain barrier (BBB) scores. The number following the dash represents the variant

number of each compound, where -2 represents a different protonation state/ tautomeric form.
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Supplementary Figure 10: The urea-based sub-set of NVR molecules do not inhibit COX
enzymes. NVR molecules, celecoxib, mefenamic acid (10uM) or vehicle (DMSO (0.5%)) were
incubated at room temperature with purified (A) COX1 or (2) COX2 enzymes for 30min prior
to the addition of arachidonic acid, potassium hydroxide (KOH) and colorimetric substrate per
manufacturer’s instructions (Cayman Chemical). Drugs were assayed in duplicate in
independent experiments, and celecoxib and mefenamic acid used as controls for each
independent experiment. Absorbance values at 590nm were recorded, background
absorbance from wells with no COX enzymes was subtracted from each value and COX
activity was calculated as a percentage of vehicle. Data shown are mean + S.E.M. (n=3-9).
**** p <0.0001 determined by one-sample, one-tailed t-test versus 100% COX activity, with

Holm-Sidak correction.
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Supplementary Figure 11: Dose-response curves against IL-1[3 release. LPS-primed bone
marrow-derived macrophages (BMDMs) (1 ug mL-'; 4h) were pre-treated with either (A-S)



NVR, (T) NS3728 (0.03-100uM) or vehicle (DMSO, 0.5%) for 15 min before stimulation with
ATP (5mM; 1h). IL-1B release was assessed by ELISA in the supernatants and data are
expressed as a mean percentage of vehicle (+ S.E.M.) of at least three independent
experiments. Half-maximal inhibitory concentration (ICsp) values were obtained by fitting dose-

response curves using either a 3- or 4-parameter logistical sigmoidal model.
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Supplementary Figure 12: Immortalised bone marrow-derived macrophages (iBMDMs)
expressing ASC conjugated to mCherry protein were primed with LPS (1 ug mL-"; 2h) before
pre-treatment with NVR (10uM), NS3728 (10uM), MCC950 (10uM) or vehicle (DMSO; 0.5%),
and Ac-YVAD-CMK (100uM) to prevent pyroptosis, for 15 min prior to the addition of ATP (5
mM; 90 min) under live microscopy. Control (Con) is no ATP stimulation (DMSO; 0.5%).
Specks were quantified at the 90 min time point and presented as a percentage of ATP alone-
treated cells (mean + S.E.M (n=4)). ****p<0.0001, **p<0.01, *p<0.05 determined by one-
sample, one-tailed t-test versus hypothetical value of 100% with Holm-Sidak post-hoc

analysis. Data were assessed for normality using a Shapiro-Wilk’s test.
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Supplementary Figure 13: (A-B) LPS-primed (1ug mL"'; 4h) bone marrow-derived
macrophages (BMDMs) were pre-treated with either NVR (10uM), MCC950 (10uM), NS3728
(10uM) or vehicle (DMSO; 0.5%) for 15 min before treatment with (A) imiquimod (75uM; 2h),
(B) hypotonic (117 mOsm kg-'; 4h) or isotonic buffer (340 mOsm kg'; 4h). IL-18 release was
assessed by ELISA, where data are shown as mean + S.E.M (n=4). *p<0.05, **p<0.01,
***p<0.001 and ****p<0.0001, significant difference compared to vehicle determined by one-
way ANOVA with Dunnett’'s post hoc analysis. Data were assessed for normality and
homoscedasticity by performing a Shapiro-Wilks and Levene’s test, respectively, and

transformed where appropriate.
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Supplementary Figure 14: LPS (1ug mL'; 20h) was added to human CD14* monocytes
alongside either NVR (10uM), NS3728 (10uM), MCC950 (10uM) or vehicle (DMSO; 0.5%).
Supernatants were harvested and IL-1(3 release was assessed by ELISA. Data shown are
mean £ S.E.M (n=6). ** p<0.01, **** p<0.0001 significant difference compared to vehicle
determined by one-way ANOVA with Dunnett's post hoc analysis. Data were assessed for
normality and homoscedasticity by performing a Shapiro-Wilks and Levene’s test,

respectively, and transformed where appropriate.
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Supplementary Figure 15: For (A) NLRC4 and (B) AIM2 inflammasome activation, LPS-
primed BMDMs (1ug mL-'; 4h) were pre-treated with either NVR (10uM), NS3728 (10uM),
MCC950 (10uM), Ac-YVAD-CMK (100uM) or vehicle (DMSO (0.5%) for 15 min followed by
transfection with either (A) flagellin (1 ug ml*), (B) poly (dA:dT) (1 ug ml') or lipofectamine
alone (Lipo) for 4 h (n=8). ELISA was performed on the supernatants to detect IL-1pB release,
where data are shown as mean £ S.E.M (n=8). ****p<0.0001 significant difference compared
to vehicle determined by one-way ANOVA with Dunnett's post hoc analysis. Data were
assessed for normality and homoscedasticity by performing a Shapiro-Wilks and Levene’s

test, respectively, and transformed where appropriate.



