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[ ] B %% TANK 25430 1 (TANK-binding kinase 1, TBK 1D {24215 45 & 55 B Ak 45 W IR 32 745 4 (nucleotide-binding
oligomerization domain-like receptor 4, NLRCA) 2 I /IMABIG /R S ILHLUH . Fo3k: 78 RAGFEVD T T IR B (Salmonella typhimurium,
ST 7K AL A6 B 8 B 40 Gimmortalized bone marrow derived macrophage, IBMDM) H, Western blot £ 31l NLRC4 ¢ i /MA
W S R T2 R R A B I 1 Ceysteine aspartic acid specific protease 1, Caspase-1)fll Gasdermin DCGSDMD) [ B3 1) 5 4t 5
SPLTHR Pl S A O 4K 71 G A D00 0 P 5 7 ik 3 o LR M SRl ) 5 s B DT A L U TE SRR A S TBK1 5 NLRC4 FAAH BLAE
FA B L FLAAR 45 R 38 4 92 5% ) SIZ B0 A 5 TBK 1 5 NLRC4 ¥ 75 [8] 52 4375 GST pull-down 5258 & TBK1 5 NLRC4 2 B AR E
PEARELAE s I T2 A 29 BE AR 2R A (apoptosis-associated speck-like protein containing a CARD , ASC) 55 5 A4 46 I 5256 56 1IE NLRC4
RAE/MALLRE . KIS TR CSTBL/6 /N BBV, LS/ R AEAF IGO0 o TR 502 s e U s 180 4 T 7 e TR e
W B AR 56: CELIS A D A4S 00 J1 s VB 10 9 I I35 P P B8 S SE AL - (tumor necrosis factor, TNF)-o il F 40 il /1 2 Cinterleukin, IL)- 137
B U A DU P fs E e b ) R R A B S8 SR £E ST IR UL IBMDM o, 3101 TBK1 7T 96 55 NLRC4 ZE /MA
i, NLRC4 BEBR LK F R %, Caspase-1-5 GSDMD ()85 V)32 ; TBK1 5 NLRC4 77740 H.AE A, TBK1 ¥ N 3 55 NLRC4 ) NACHT
P AR LA s TBK1 5 NLRCA A7(E 25 [A] 93852 A7 ; TBK1 AT LABEER . NLRCA ) SerS533 17 xio ST B HE AL SE G W7 , 11
TBK L3P ] DA 35 52 5 /N BT AR A7 5 JaATG /)N BRI s VRE 0 VR i e R A 2 47 Ay = PRI LT LA 2 I s B e i v 1) IL- 1B\ TNF -
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[Abstract] Objective: To investigate the mechanism by which TANK binding kinase 1(TBK1) regulates the activation of nucleotide-
binding oligomerization domain-like receptor 4 (NLRC4) inflammasome. Methods: Western blot was used to detect the activation of
NLRC4 inflammasome and their downstream molecules cysteine aspartic acid - specific protease 1 (Caspase-1) and Gasdermin D
(GSDMD) in immortalized bone marrow - derived macrophages (IBMDM) infected with Salmonella typhimurium (S.T). A lactate
dehydrogenase detection kit was used to detect the content of lactate dehydrogenase in the supernatant of cell culture medium. The
interaction between TBK1 and NLRC4 and their specific interaction domain was determined through protein co-immunoprecipitation
experiments. Cellular immunofluorescence assay was used to determine the spatial localization of TBK1 and NLRC4. The GST pull-down
experiment confirmed the direct interaction between TBK1 and NLRC4. The assembly of NLRC4 inflammasome was verified using
apoptosis - associated speck -like protein containing a CARD (ASC) oligomerization detection experiments. The S.T infected animal
model of C57BL/6 mice was built and the survival of mice was observed. The bacterial load of lung tissues and peritoneal cavity -
flushed fluid was analyzed through smear analysis. ELISA was used to detect the content of tunor necrosis factor (TNF) - a and
interleukin (IL) - I in peritoneal cavity-flushed fluid and serum. Flow cytometry was used to detect the proportion of neutrophils in

peritoneal cavity - flushed fluid. Results: In S.T infected IBMDM, inhibiting TBK1 led to a weakened activation of NLRC4
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inflammasomes, decreased phosphorylation levels of NLRC4, and reduced cleavage of Caspase - 1 and GSDMD. There was an
interaction between TBK1 and NLRC4, and the N-terminal of TBK1 interaced with the NACHT domain of NLRC4. TBK1 and NLRC4
had spatial co-localization. TBK1 phosphorylated the NLRC4 Ser533 site. S.T animal model experiments showed that inhibiting TBK1

activity significantly improved the survival rate of mice, weakened the bacterial load in the peritoneal cavity - flushed fluid and lung

tissues of mice, reduced the content of IL-1f and TNF-a in serum and peritoneal cavity-flushed fluid, and reduced the proportion of

neutrophils in peritoneal cavity-flushed fluid. Conclusion: TBK1 interacts with NLRC4, phosphorylates the NLRC4 Ser533 site, and

promotes the activation of NLRC4 inflammasome, which providing a theoretical basis and new potential targets for treating related

diseases.
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RIEPMEE 2 M A AL RN E &4, &R
IR RGN E B KR ELS G5
FALGE I 52 44 4 (nucleotide-binding oligomeriza-
tion domain-like receptor 4, NLRC4) {E ¢ 85 B 1) 4
hE /N2 — , BERS RN — R 51 P9 40 T R Rk e, AE
PR A SRS R R BEAE IS . 1 40 2 2
B0 FE VD 1T R e 2 Ja, W 0 R FH G 3 B3 &
4 (type 3 secretion system, T3SS) ¥ A 4R & 1 (Prgj)
DL A ¥ B 25 1 (Flagellin, FLICO B BB N, 5% H
R 456 7 o 2R B 52 32 4K (nucleotide-binding leu-
cine-rich repeat-containing receptor, NLR) Z & I T
1 25 1 (NLR family of apoptosis inhibitory protein,
NAIPAHEAEFFFBGEEAT. 5% NAIP-NLRC4 2 iE
MR ZH 2, 0% Caspase-1, R 3 4L 2% (Ginter-
leukin, IL) - 18 LA JZ 1L-18 [ B 24, [A] 1) BY ¥ Gasder-
min D(GSDMD) /1 FANMLAET-". 5 NLR Z ik iR
B 01—, NLRCA BAT SR ) 3 Fh 45 3k, 145 N
AR i 2= e IR A& Tl 0T AN 55 B 45 74 45 ( Caspase-acti-
vation and recruitment domain, CARD) . #1 &t NACHT
B R 45 & S5 M3 C R b s & A R EE P 5
(Leucine-rich repeat, LRR) 45 #35%'. NLRC4 % JiE
ANRFIEOE T NAIP EE A2, JLAT LUK o
(ILNER 7o BLAR NLRCA JERE/MARF S A AR
ZAT KR, A& NATP-NLRC4 4/ MALL R (1) I
P A AS B o

TANK 45 & ¥ B 1 (TANK - binding kinase 1,
TBK 1D 1 56 4 25 52 8 5 /I B AP B TANK AR 1 1F H
18 A, HAMAEAZ I F kB (nuclear factor-kappa B,
NF-kB) A3 R kR A L S AE TP 2 1
(interferon regulatory factor, IRF) [ 33 H &k 14 5 %2
fEFI™. 9158 B, TBK1 CEIE MR JERE A H IS 22
O B o AT A FI0, B4R 3645
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DIRERIERANBIT L, TBK1 COBCARIT SO  H 5
G MEBR T AR A 2R AT BRI
AT R BT L, TBK & 2 B 4 42 A0
EMTFRRFEIFRENL XA RIEATRER
B TBK1 7] LA 2 5905 NOD Ff 52 AR F4 25 1 45 14 38 AH
K8 H 3(NOD-like receptor thermal protein domain
associated protein 3, NLRP3) 28 i /MA 136",

AW 8 F) A B A FE Y 1] IR B (Salmonella
typhimurium, S.T) & BE 7K A A4 B i B W 48 i Gimmor-
talized bone marrow-derived macrophage, IBMDM) , 1%
& NLRC4 S /I A Stk J8E Ik G Y, 3 5 41 )
TBK1 3% K hfie LAULEE TBK1 7 NLRC4 JeE/ M A
& i R .

1 #RFNTE

L1

JR AR R S 9 BESR HUY) (Oxiod 3 A, SR 1D 5 B
JE# CIE 3T Solarbio 24 7)) ; 27 5 5% % (Sigma A 7,
LD ; TBK1 #7141 7] GSK8612 (Med ChemExpress 2%
Al D, TBKT #5512 KM 1 (Amlexanox, AML)
(Abcam 2~ 7], 3% ) s DSS ZZIkHH| (MCE 2 7], 32 [#),
DMEM.RPMI1640 %57 (Gibeo 2 1, £ ED; TMD
& ‘ﬁﬁ ?fU VN LFth EEF JE.’? ﬂ: 74 % (tumor necrosis factor,
TNF)-a ELISA {5 & /M B IL- 18 ELISA i 7 &
(BD Biosciences A 7, 3£ [ED , & AR & (Omega
Biotek 2 7], S8 [, JiURL /N0 & (Rt Vi ERE 2E
VIR AT BR 2 \]D , FLIR i 08 (lactate dehydroge-
nase, LDEDAHINAA G ( BilgEE = RAEDF AR AFD .

Anti-NLRC4 . Anti-p-NLRC4 . Anti-GSDMD . Anti-
Myc. Anti-Flag(Abcam 22 7], S [E) , Anti-if T-AH T
M FE 28 [ Capoptosis - associated speck - like protein
containing a CARD, ASC) (Santa Cruz A @, 32 [H),
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Anti-Caspase- 1 (AdipoGen A 7 , E [E ), Anti-p-Ser
(Santa /A 7], 35 [, Anti-TBK1(CST A &, £ [H),
Anti-p-TBK1 (7% ABcolond A ] ), Anti-GAPDH
(Proteintech 2~ 7], % [H) 5 Cy3 bR ic i 1L 3 41 4 1eG
(H+L) + FITC 312 1 1L £ $1 B TgG (H+L) (Jackson
ImmunoResearch, 3& [E ), HRP #r id #7111 2 $1 &
(H+L) VHRP #5321 th 341 B (H+LD Clb 5 A2 &
My 2> &), APC-CD11b. PE-Ly6G (eBioscience A @ ,
EHED.

Ji i : pcDNA3.1-Flag-TBK1. pcDNA3.3 - Myc-
TBK1. pcDNA3.3-Myc-TBK1-N ¥ pcDNA3.3-Mye-
TBK1-C ¥fj\pcDNA3.1-Flag-TBK 1Ser1 72A\pcDNA3.1-
Flag-TBK1Ser172D. pgex6p1-GST-TBK1.pet28a-HIS-
NLRC4. pcDNA3.3 - Myc - NLRC4. pcDNA3.3 - Myc -
NLRC4-ACARD. pcDNA3.3 - Myc - NLRC4 - NACHT.
pcDNA3.3-Myc-NLRC4-LRR.pcDNA3.3-Myc-NLRC4
Ser533A.pc-DNA3.3-Myc-NLRC4 Ser533D Hi A SZI6
EHIE . pcDNA3.1-Flag-NLRC4 . pet28a-LFN -FLIC
P b 5 AR A R E 7T e AR e S 06 = 3% . shTBK
P A S0 F £

S.T B Pk SL1344, /) BUVE I 7 £ 4E 48 Jfl Cre-2.
/IN BB 44 M 1929 AW fif B 4 i HEK293T /)N
R B [k 4 L 1 1T 5 240 PR RAW264.7 1 1 5% [ %
A K TR EE AT JiE (American type culture collection,
ATCC), IBMDM A A S5 % R A7

6~8 JEl % 1] CSTBL/6 M1 /1N B HH R 3 R R K 5
LIS AN LR . B S A AR SEIS BN )
T 3% S AR RN, £H g o B RL K 2 SE U0 B WA RS
PR P14 H % (IACUC-2003010)

12 Fik
12,1 B E4mAned» %5 IBMDM 4% $

FE WK Cre-J2 40 M0 5 05, FH & 20% I3 1Y
DMEM #£75 e’ 4B0E5 TR0 PR . Rrdiliini 75 em 41
M H R 7% 48 h S U4 i i, 6 0.45 wm JE#%
BEAT 1L 8, A0 EIERAE T -80 °C, % FH o K 1L929
Y i 52 95, 8 7% 10% I35 1Y) DMEM £ 75 em® 48 i
BRIt 727 dJa, Wedn i 13, A 0.45 wm JERR
R, 20H EIERAE T80 C, & H .

C5TBL/6 /)N B BRI J5 it F1 AR BE , 75% £ B 1Y 5
/NER R K 3 mine FERE & HFEUH XTI R 2
JBCB, A 75% LR IETH 5 30 s, BN 4 °C 1XPBS
HORIE, B 2B Sk W g, R ER i RE A 1 mL 7
SR 4 °C RPMI 1640 55 575 554 i A BCE IR B
HICH S S IRET, A 440 it [ e 20 5, A8 70 m 98

ML YENE, #eAE R 15 mL B0 N, 1500 r/min 250
5 min, 7+ I, TN 2040 B 24 i B =, B# & S min
J& 51500 t/min &0 5 min, 7 13, 1 mL % 10%
I35 1Y DMEM 5¢ 4= 35 77 4% 5 2 B B8 41 i, K 41 i VR
BRI ZE 25 e’ Br 7R, BEE NN &4 1 mL
1.929 4 1 1% 7% 13 . 2.5 mL Cre-J2 40 1 55 9% Fi5 .
5 WL KR FE N 8 mg/mL [¥] Polybrene #1500 wL 5€ 4= %
FRILWFE SR FREL, T 37 °C 5% CO 4N 15 7= 46
B g%, R I S R 3t 5 d J5, i e i o
SE Ak S B IR AN, BB 40 M 3 5, 3R43 IBMDM .
1.2.2 shTBK1 & 52 3

TEZIE T, 8 PolyJet™Reagent #5445 (3 w5
1 000 ng/wL [ shTBK1 (1 pnL) J& & T 100 pL 1
DMEM H & B 15 min, [ J5 7 00 2] RAW264.7 41
i, 37 CHRSERE 77 48 he
1.2.3  S.THE 4k SL1344 #9353k Bk 77 ik

TETCH 15 mL &0, H 5 mL LB A %
B CRPLAF) T 37 CHEFE S.T Wtk SL1344 12 he
1:100 EL IR RS B T, T 37 C4k 88597 3 he BHIEWR
HU 1 mL R, £ 538 R, 5 000 t/min 250 5 min, 3 1
. 2 mLCH PBS E B . WL S.T 1 #£ SL1344 &
T (MOL: 500 7% Jm 30 45 1) ¥ () IBMDM 2 RAW264.7
Y, YR AT, 37 CCHIEL 2 h S SR 4 i 35 55 3 LA
T AR LR 2%

1.2.4 LDH #m]

1 4 S.T (MOI: 500 # ¥ 5 % IBMDM &%
RAW264.7 41 55 7% 375, 400 g 850> 5 min. % LDH
IR SR U A
1.2.5 Western blot 5% 3&

JH I RIPA 2 f# 2% ph i (0.225 mol/L Tris-HCI.
50% H il ~ 5%SDS 1 0.05% V3 1) ) 5 Loading buffer
M IBMDM.RAW264.7 588 HEK293T 4 fif, - 2 B i 2
Ho BCAVEH TR A BARE . SR H20 pe
H A AT SDS-PAGE 43 55, 2R J5 55 # 31 PVDF fii
Fo 5%BARA G A S, A AR —$t(Caspase-1+
GSDMD.GAPDH. p-TBK1.p-NLRC4 £§) £ 4 °C T %
B, =R MNP E 1 h. Bz R
AL 2 RO BUE R SR L
1.2.6 S.T#£5 /& & FLIC 89 %) &A= 4b4L

W UKL pet28a-LEN-FLIC 4L 2] K 7 #T 14 BL21
HiRE %, 37 CIE . BRI A 5 I B 7 TV 4k LB 85 5%
e, 37 CTIRGIE . H4H B LA 12100 1 EL 4
TR E LB, 37 CFE 7. 24 D (600 nm) A 0.5~
0.7 I, 45 0.5 mmol/L 53 14 £ B-D-1- Bt A bk IR - L 4k
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H PTG IO BB, IHFE22 CF &
% 12 he 4 °C 3 000 r/min B > 20 min Ji7 Y 5 16
o BRI, 1% IR HIS AR & A4k &
(5 R 2L FLIC & 1 .

1.2.7 #71%& &% % NLRC4 X 52 Mk

TEZE IR, ¥ PolyJet™Reagent 5% Z4 7] (3 wL)
5 H 5 pe/mL 1 FLIC 2 W (20 pl R A T
100 wL. DMEM 355 & 15 min, B 5 %0 £ IBMDM
Y, 37 CARLERE 9% 24 ho UEEAN IR 7% L,
{8 H Loading buffer 2 fi# 41 1, Wi 52 40 M 2 fife i, itk
1T Western blot #:30, 777£[F] 1.2.5.

1.2.8 £ 41 GST-TBK1 % HIS-NLRC4 & & &9 %] & .
24 B GST pull-down

¥ & 4 TBK1 1 NLRC4 f) 5 41 i Fi pgex6pl -
GST-TBK1. pet28a-HIS - NLRC4 % 1k 3| K fig #F
BL21 . f# 0.1 mmol/L IPTG 7£ 20 °C i S HA
1 GST-TBK1 %A 12 h; 0.5 mmol/L IPTG i 3 HIS-
NLRC4 ik 14 h. %18 GSTARiC & A 4Ll &
B HIS Fric B A 444 X 70 6 B At 1) 1 B 4T 4k
1o BAb & AR SR — B0, R E UK
J& s IMNERAE B B H IR AR TR A 2 h, 75 1XPBST
(% 1% TritonX-100) PEyHEER 3 X UL LB s JErE
SMELE A B H 2xLoading buffer £, F7£95 CF
335 S min, 34T Western blot f:0, 75727 1.2.5.

1.2.9  #.9% & 3% (co-immunoprecipitation, Co-1P)
5

K TBK 1 /2755 NLRC4AH EAER K pcDNA3.1-
Flag-NLRC4. pcDNA3.3- Myc-TBK1 7£ HEK293T 1
RIE 16 he G H & H 1% 5 B3 6] 71 PMSF
(1) RIPA 2 fift i 24 40 2, 4 °C7F LA 12 000 t/min &5
> 10 min, Y 2E b 3. A Anti-Myc 8% Anti-Flag $
4 CFER, I NEHE A/G #EERIBS 1 h, R )5
F IXPBST(& 4 1% TritonX-100) WEEHEER 3 V¢, ¥
Co-IP #£ i F 2xLoading buffer # & , 3 95 °C & ¥
5 min. J5 2NN —HT Anti-Flag. Anti-Myc S AH RN
PUHE4T Western blot #5301 .

il TBK1 5 NLRC4 145 & X 38: ¥ pcDNA3.1-
Flag-TBK1.pcDNA3.3-Myc-NLRC4. pcDNA3.3-Mye-
NLRC4 - ACARD. pcDNA3.3 - Myc - NLRC4-NACHT.
pcDNA3.3-Myc-NLRC4-LRR; pcDNA3.3- Myc-TBK1.
pcDNA3.3-Myc-TBK1-N %« pcDNA3.3-Myc-TBK1-C
% « pcDNA3.1-Flag-NLRC4 7E HEK293T # il % ik
16 h, Co-1P 774 b, JE BN —4T Anti-Flag. Anti-
Myc.Anti-TBK1 S AHMN —HTi#47 Western blot far il o

KL TBK 1 () B 36 1 & 75 5 5 NLRC4 1) AH
HAEFH : % pcDNA3.1-Flag-TBK1. pcDNA3.1 -Flag-
TBK1Ser172A . pcDNA3.1 - Flag-TBK1Ser172D. pcD-
NA3.3-Myc-NLRC4 f£ HEK293T H1id %314 16 h, Co-1P
iR, A 4RI\ — 3T Anti-Flag. Anti-Myc K M
T PriAT Western blot #5:

Kl NLRC4 Ser533 17 i IR AL 7K T2 75 )
5 TBK1 FI1EFH : % peDNA3.1-Flag-TBK 1. pcDNA3.3-
Myc - NLRC4. pcDNA3.3 - Myc - NLRC4 Ser533A.
pcDNA3.3-Myc-NLRC4 Ser533D 7£ HEK293T it &
1516 h, Co-1P J7 ¥4 A b, J5 2E I\ — T Anti-Flag.
Anti-Mye S AR —H13E4T Western blot &l .

1.2.10 %7z %t % (immunoprecipitation, IP) 5% 3&

N TR TBK 12 SRR NLRC4, ¥ pcDNA3.1-
Flag-TBK1.pcDNA3.3-Myc-NLRC4. pcDNA3.3-Myc-
NLRC4 Ser533A 7 HEK293T it &iL 16 hJ5, &
A 1% A B 30 1 75 PMSF ) RIPA 22 i i 2 i 41
Jfil, 4 °C 12 000 r/min 50> 10 min, Y4 . IIA
Anti-Myc g, 4 CIER N ANEE A/G BEERIES 1h,
SRJE F 1XPBST(E 1% TritonX-100)HEiskHEER 3 UK,
4 1P ¥ i B 2xLoading buffer 2 & , Jf 95 °C & W
5 min, JFEIMA Anti-p-Ser Anti-p-NLRC4 . Anti-Myc.
Anti-Flag SAHN. — 34T Western blot.

1.2.11 @R yz Rk

S.T(MOTI: 10) 3 J& () IBMDM, FHj 1xPBS ¥t
3K, 4% % & T % i [E] 7€ 15 min, £E 0.02% NP-40
HE I 10 min, 38 PR I8 B PR 3 AT 15 min, FFH
Anti-ASCHUA I 100 W B I/ . HKIGhrid i) —Ht
(FITC bR ic 1 th 2 51 B 1eG) = I 8 6 7 & 40 i
60 min, DAPI & %%, 8 58 0 WA W %2 . [AE &b
H i 75 TBK1 & NLRC4 ) HEK293T 41 il , in A
Anti-Flag. Anti-Mye H144(1:100) X AH RN Ui & )
FOCREUEL .

1.2.12 ASC ER %%

¥ IBMDM %l T 4t ff FL AR o, A5 I 2% 0k #
50%, ffi I S.T B Ak (MOT: 10) FI ¥4I 2 h, 4 °C 2447
M9 30 min. WOARZH A E, B O H EiE S . R
R ANHLYTIE NN 1xXPBS H &, T\ DSS 22 BE 7 78 4
RS, ERFFE R0, 7 LIE, A Loading buffer
ZRE. BT FE S HEAT Western blot £ 0, ip N\ —
Pt Anti-ASC AN Z i E - 4 5 & 6t
Mk RO UG R SR 1F ER .

1.2.13 ST R F= )y RAR R A 32 BoAR K K IE 4G ATAR

# 85 2 B (wild type, WT) C57BL/6 /N & 70 N
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X HEH 5550020, o R A 1xPBS E B8 TRAGEE 7 d, SE
55 2H F 25 mg/kg AMLE B TACEE 7 d, 18 1 I8 s
WA TR BE IR S.T SRSk e /IN B ARSI /) BRUAE A7 26 )
FHR RIEFRIREE o

B BRZH AN SR B0 2 /N R 25 5 R, B R/ NRUIR IS
S 1x10° CFU [ S.T, WS AL /N R AL T2 8]

HOGE R ZH AT S 30 4 /N B &3 W, B /N RE IR
JiE PVE ST 110 CFU ) S.T, %% 24 ho AR IUCEE /)N
R P AL P E e v T o 4 DR A« /) BRUIE
JEs E VR WAE 4 °CF 1 500 r/min 250> 10 min, Y8 F
T > ELISA 87 Soer i i i K JIg s E e i h i 1L- 18
AITNF-o o AHER ffar Al K AR B, B T
&A1 mLIGH 1XPBS 1.5 mL &5 04 o R 41 43
BEACHEAT 4L 20T % (60 Hz, 2~5 min) o 54 FE i B
AR B U5 %, B 200 WL A% B Ji 1A VR 2
TRAR B TARE T 37 CRE R, AR TH B S i/ LS.
T IR G J il U 40 A B 0 A i, RV B T I T e v
B T T B A B PP 0 i LA A ) < BN BRI
Js HESE 4 °C R 1 500 r/min 250> 10 min, Y2 55 41 g
PUSE, 1A 40 AR UTIE NN 2 mL 240 i 24 i i S5 2 3
fit 2 min, 70N 8 mL 1XPBS £ 1 2@, I+ 7E 4 C
1 500 r/min 250> 10 min, ¢ Eif. F 200 pl 1XPBS
=, JEM IS, IS APC-CD11b.PE-Ly6G $ifk
(1:400) IR AW E 2, UK 0% E 30 mine W H 4551
Ji, 7£ 1.5 mLEP & H I 200 wL 1XPBS E ¥ fiik,
3 000 r/min 4 °C 5> 7 min, & b3, f§ 1 400 pL 1x
PBS 5 2k, 7t 24 M ARG ) A P ¥ 0 Y+ D e R
20 Ao L
13 %tk

Gt vk 2 or b SR K 2z Bl i GraphPad Prism
TOMAESEI . A S0 208 DL B AR (£ 5)
FoR, PIAHLIR] BB R A ST REAS 4656, 22 41 1A Eb 2%
K H BRI & 7 2 93 BT, Kaplan-Meier J5 75 77 BT /N B8
TETI% . P<0.05 NESA SR L.

2 % B

2.1 TBKI1 % 5842 NLRC4 % 2 MR &

9 7RI TBK 2 75 2 5 4% NLRC4 4&E /M
(35 AL, 48 B TBK1 #7141 751 CGSK8612) T 4k 2 /)N
IBMDM 4 }fd, 75 S.T FIBAE T, #0H] TBK1 7] 5 £
Caspase-1 1 GSDMD 85 Y1 4717 B W80 (B 1AB)
TES.TRGL ) RAW264.7 H, [RIFE RS2 3, #H] TBK1
A LA Caspase-1 A1 GSDMD (K37 ) (B 1C. D)«
{87 FH 1 #& 1) NLRC4 K¢ 7 P W30 71 S.T ¥ & 8

(FLICO %) ¥ IBMDM 5 5. 7= A1 B (1 45 3 (B TEVF) o
RT3 5 TBK1 % NLRC4 48 55 /MA S S 1 41
FEE T A, 23 SIS DU AE S.T 8% FLIC 3T, IBM-
DM 1 RAW264.7 [ 40 fg 3 7% F3& + 1 LDH & &,
S5 R EoR, # ] TBK1 P T IBMDM F1 RAW264.7
g ks 9% g LDH & & (K’ 16 H D . 1E
RAW264.7 41 g 7 5 F shRNA Fis TBK1, [F)FE W 22
B sk TBK1 7] LA 1] Caspase-1 F1 GSDMD ) 8§ 1]
(1) KO LK LDH R AR (L) . DL BRI, 75
EVE4iE, TBK1 2 51 NLRC4 28 RE/IMATTELL .
2.2 TBKI1 5 NLRC4 48 &4k A

AW FEARE NLR S5 H 1) NLRP3 5 TBK1 B A
FIEAER, M NLRC4 5 NLRP3 BA i FE ALK 454,
[ EL4E NACHT 5 LRR g5 #4938, BT AHEMNI NLRC4 5
TBK1 7] Gt A7 /£ 40 T A FH . 75 HEK293T 41 fitd
it & # iA Flag-NLRC4 . Myc-TBK1, Co-IP 45 5 3 1]
NLRC4 5 TBK1 B A MH HAEH (B 2A.B) . Fidi—
Wi R A B EAE A, 8 440 HIS-
NLRC4 L J GST-TBK1 £ [, #£47 GST pull-down 5
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After two hours of pre-treatment with GSK8612, using S.T(MOI: 50) stimulated IBMDM (A, B) or RAW264.7(C, D) for 2 h;, or activated NLRC4
inflammasomes by transfecting flagellin (FLIC) into IBMDM (E, F) , and Western blot was used to detect expression levels of related proteins in cell
lysate and culture supernatant samples. Simultaneously, a lactate dehydrogenase (LDH) detection kit was used to detect the secretion of LDH in cell
culture supernatant (G, H, D. After knockdowning TBK1 in RAW264.7 cells, expression levels of related proteins in cell lysate and cell culture superna-
tant samples were detected(J, KD, and the secretion of LDH in cell culture supernatant was detected (L). "P < 0.05,"P < 0.01,and “'P < 0.001(n=3).
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Figure 1 TBKI1 regulates the activation of NLRC4 inflammasome
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A, B: The overexpression of Flag-NLRC4 and Myc-TBK1 was observed in HEK293T cells, and their interactions were detected by co-immunopre-

cipitation. C, D: Purified GST-TBK1 was incubated with purified HIS-NLRC4 for 2 h, and glutathione magnetic beads were used to pull down HIS-NLRC4
with GST-TBKI, followed with immunoblotting analysis. E: Flag-TBK1 and Myc-NLRC4 were overexpressed in HEK293T cells, and the localization was

detected using anti-Flag and anti-Myc immunofluorescence staining. The green mark is anti-Flag, the red mark is anti-Myc, and the blue mark is DAPI
(Scale bar: 20 pm). F: The overexpression of Myc-NLRC4 or its truncated form Myc-NLRC4 (NACHT, LRR, and ACARD) with Flag-TBK1 in
HEK293T cells was analyzed by co-immunoprecipitation and Western blot. G: Myc-TBKI or its truncated form Myc-TBK1 (TBK1-N, TBK1-C) and

Flag-NLRC4 were expressed in HEK293T cells, and their interactions were analyzed by co-immunoprecipitation and Western blot. H: The overexpression

of Flag-TBK1 or its mutant Flag-TBK1(TBK1-Ser172A, TBK1-Ser172D) and Myc-NLRC4 in HEK293T cells was subjected to co-immunoprecipitation

and Western blot analysis.

2 TBKI15NLRC4HEER
Figure 2 TBKI1 interacts with NLRC4
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A:S.T(MOI: 10) was used to infect IBMDM for 2 h, and endogenous ASC specks were detected by immunofluorescence (arrow). Scale bar: 20 wm. B:
After infecting IBMDM with S.T(MOI: 10) for 2 h;, insoluble samples crosslinked with DSS were taken for protein immunoblotting to detect oligomeriza-
tion. 'P < 0.05,"P <0.01,and "'P < 0.001(n=3).
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Figure 3 The inhibited TBK1 expression reduces ASC speck formation and oligomerization of NLRC4 inflammasome

NLRC4  NLRC4 Ser533A D>
Myc-NLRC4 + + + + X (}‘%e»“) b(%e,é
Flag-TBK1 - + - + $\X\ $\X\ $\)\’\
kD: -
! - ' Mye-NLRC4 ~ + + + +
110 S B9 §% # Ser(NLRC4) Flag-TBK1 - + + +
kDa
IP: Myc | 110 s - p-NLRC4(Ser533)
: 110 -~ e C'!( pow Myc
1o IP: Flag ) Y
S A iy 80 -_— e
. 110 S s — )\ 110 —— — — ]y
npu —
80 - —Flag Input

80 Flag

A: The overexpression of Myc-NLRC4 or its mutant NLRC4 Ser533A and Flag-TBK1 in HEK293T cells was performed to immunoprecipitation
and Western blot analysis. B: The overexpression of Myc-NLRC4 or its mutant NLRC4 Ser533A/Ser533D with Flag-TBK1 in HEK293T cells was

performed for co-immunoprecipitation and Western blot analysis.
El4 TBKI#8L NLRC4 Ser533 i
Figure 4 TBKI1 phosphorylates NLRC4 Ser533
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A-D: The IL-18(A, B)and TNF-a(C, D)in serum and peritoneal cavity-flushed fluid (PCF) of mice were detected by ELISA kit(n=3). E, F: The
bacterial load in PCF(E) and lung tissues (F) was measured (n=3). G: The proportion of neutrophils (CD11b"/Ly6G") in mouse PCF was detected by
flow cytometry(n=3). H: The statistical chart of flow detection(n=3). I: The survival curve of mice(n=5). P < 0.05, "P < 0.01,and ""P < 0.001.
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Figure S Inhibiting TBK1 enhances the ability of mice to resist S.T infection
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