DOI: 10.11844/cjcb.2026.06.0006
i E A AE Y 2424 9] Chinese Journal of Cell Biology 2026, 48(6): 1566—1575 CSTR: 32200.14.¢jcb.2026.06.0006

KIF111# i NLRP3-caspase-1-EE T 1R 2 177 g
MIME{RFE S MARfEMmEE K

WAE* &4 PHE FAK
(7R I Bt e = Be b PR 1L, 7508 024000)

WE Z L8 AT E G Rk LIKIF1D)AT 48 i858 (RCC) 28 i .1 69 3 vl B
FEAH] . HFACHNE I 5 A 740 si-KIF11-NC48. si-KIF1148. si-KIF11+Ac-YVAD-CMKZ4H. si-
NODH % 1k #4 & & 45 #) 3% 48 % & & 3(NLRP3)-NC4L. si-NLRP3Z8. si-NLRP3+si-KIF1148. si-
KIF11+MCC95048 . % 4% 3k 5 B 5 8 & JR 4B dk XOR L (RT-qPCR) A= % &) Jit % 7% FP ik (Western
blot)4 #7 4n JLKIF11. NLRP3A & 48 X 4k B K& & & A H0L; B3k % 7% W ) 2 (ELISA) K 7
A M) fa L R R & & B-1(caspase-1)7& & & 4@ iR A-Z -1B(IL-1B)~ TL-187K-F; A X 40 fe A48 )
iR BT &, ST R R e SR X R R B o R A A A 3E I 5 i B L. 4R B R, HHK-24
A8 b, RCC4m i # KIF11 mRNAF= & & & & K-FH 5 (P<0.05), mcaspase-1F2NLRP3%& & & ik
K 38 R K (P<0.05). 5si-KIF11-NCZ148 bb, si-KIF114Acaspase-17& #£. IL-1p7K-F. IL-18
K. FALE PR & & B-1(cleaved caspase-1)%& & 7/K-F. N-GSDMD% & /K -F. IL-1p& @ K
T IL-18F @ K-F. Mt F 3500 R4+ F(P<0.05). 5si-KIF11£848 5k, si-KIF11+Ac-YVAD-
CMK #Hcaspase-17& M. IL-1B7K-F. IL-187K-F. cleaved caspase-1%& @ 7K -F. N-GSDMD#% & 7K
P IL-1BE G KT, IL-18F G K. @it %350 B EAK(P<0.05). 5si-KIF1120848 bk, si-
NLRP3+si-KIF1148. si-KIF11+MCC95022 ACHN %8 i, NLRP3. cleaved caspase-1. N-GSDMD.
IL-1B. IL-18% & & A /K-F 3 0H 2 44K, H4m e £ = F 8 2 $1K(P<0.05). 5si-KIF11-NC#848
b, si-KIF114EACHN %8 2 50 57 R B & i 45 & 3 9 2 % K(P<0.05). 5si-KIF114848 kb, si-
KIF114+Ac-YVAD-CMK4H . si-NLRP3+si-KIF 1148 . si-KIF11+MCC950£8 ACHN & 2. it & T i3 &
EASF I R I A (P<0.05). B b, KIFIIERT #6318 i35 -9 NLRP3 X M MR Az 6 e =, A
M HIRCC Loty 388 5 iE 45,

KHEIR EANRE; AR T NLRP3 28 E/MAS; caspase-1

KIF11 Regulates the Tumor Microenvironment Through the NLRP3-caspase-
1-Pyroptosis Pathway to Promote Renal Cell Carcinoma Cell Growth
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Abstract This article aims to explore the effect of KIF11 (kinesin family member 11) on pyroptosis of

RCC (renal cell carcinoma) cells and its potential mechanisms. ACHN cells were divided into seven groups: si-
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KIF11-NC group, si-KIF11 group, si-KIF11+Ac-YVAD-CMK group, si-NLRP3 (NOD-like receptor thermal pro-
tein domain associated protein 3)-NC group, si-NLRP3 group, si-NLRP3+si-KIF11 group, and si-KIF11+MCC950
group. RT-qPCR (reverse transcription quantitative polymerase chain reaction) and Western blot analysis of the
expression of KIF11, NLRP3, and pyroptosis-related genes or proteins in cells; ELISA (enzyme-linked immuno-
sorbent assay) kit detection of cell caspase-1 activity and level of IL-1f (interleukin-1f) and IL-18; flow cytometry
was used to detect the rate of pyroptosis in cells; the colony formation assay and the cell scratch assay were used to
detect cell proliferation and migration, respectively. The results showed that, compared with HK-2 cells, RCC cells
exhibited increased mRNA and protein expression level of KIF11 (P<0.05), alongside significantly reduced protein
expression level of caspase-1 and NLRP3 (P<0.05). Compared with the si-KIF11-NC group, the si-KIF11 group
showed significant increases in caspase-1 activity, IL-1p level, IL-18 level, cleaved caspase-1 protein level, N-
GSDMD protein level, IL-1p protein level, IL-18 protein level, and the rate of pyroptosis (P<0.05). Compared with
the si-KIF11 group, the si-KIF11+Ac-YVAD-CMK group showed significantly reduced in caspase-1 activity, IL-
1B level, IL-18 level, cleaved caspase-1 protein level, N-GSDMD protein level, IL-1f protein level, IL-18 protein
level, and the rate of pyroptosis (P<0.05). Compared with the si-KIF11 group, the si-NLRP3+si-KIF11 group and
the si-KIF11+MCC950 group displayed significantly lower protein expression level of NLRP3, cleaved caspase-1,
N-GSDMD, IL-1B, and IL-18, as well as a significantly reduced rate of pyroptosis in ACHN cells (P<0.05). Com-
pared with the si-KIF11-NC group, the si-KIF11 group exhibited a significant decrease in both the number of colo-
nies formed and the migration rate of ACHN cells (P<0.05). Compared with the si-KIF11 group, the si-KIF11+Ac-
YVAD-CMK group, the si-NLRP3+si-KIF11 group, and the si-KIF11+MCC950 group all showed significant
increases in colony formation and migration rates of ACHN cells (£<0.05). Therefore, KIF'1] knockout may inhibit
the proliferation and migration of RCC cells by inducing pyroptosis regulated by the NLRP3 inflammasome.

Keywords  renal cell carcinoma; pyroptosis; NLRP3 inflammasome; caspase-1

' 41 i 5 (renal cell carcinoma, RCC)s2& —Ffijic
T /INE b B A0 A ) PR, R AR ORI
JeiE 2 —M, AERVEREIN, RCCY) & B e 12 Wikl
FET R 2% (ERCCI SRR A 375 BH 40 o 14
RCCECNH W, & FTA RCCH I 80%~90%" . F
A2 SR BR % RCCHME— [ARIE IR ST J7%. 28T, 49
=02 — B2 FARIBIT RS S HILE A &
K, — Bk, SRR ZED . B, IR T
JI IR AR S R R AR BT RCC R F AR AL 16 T
HHK

bR A B TR R AR . 1T 128
AL A AR o PR A A B 11 32 R E 2 — 2 R
iE , FFBE A G % 40 I 00 0 AR 28 2 M DR )
A AR AR T — ORI A B R BRI 4 4
MIAE T 5, FRRIE v 4E B K 5 AL LA S 1 4
Jf1 42 -1B(interleukin-1B, TL-1B). TL-18%54 % 4 ity
DRI FRORE T8 T 98E /M IR F NODE 2 A FAvE B
g i3k AH 9% B 1 3(NOD-like receptor thermal protein
domain associated protein 3, NLRP3). i T4 IR

FiAFE 2 [ (apoptosis-associated speck-like protein con-
taining a CARD, ASC) L & BN 2 H pro- Mt K &5
-1(pro-caspase-1)2H . ¥IH I caspase- {212 4
Y B R ¥ TL-1B AT IL- 18RRI, K GSDMDYI# Ak
N-GSDMD, 4 FEAMMIEET . JRIEHRIESE, 40
TS 5RiE R R, [EAERIE, Mgk
BERT LA e e B R AR AR JE , AT RE S B IR A
BT eg AR K A B ol an, 3 3 — T A R,
ULVb BT AT A 5 3 4 e T4 o] B e S A
JE®L 11 5y — WU 5T W 2R B, GSDMD S 4H i £ T
Refe ik 45 B T 40 B i 3 B I DR Fe st e OV EE
52, NLRP3 ZEAE/IMA TS 3 (1) 40 i A8 T mT i RCCH
B I SE 2% firh g sk el -1

IR ) 85 1 20 Ak 2 11 (kinesin family member 11,
KIFI) & —MZ5Z A e s 7Sk EH .
KIF 116868 5 i 04 1) 3 59 LA K 97 S A R T G
AN, BRI, KIF 6 2 5 204 i 4 6k
R RN 241 B &) B REL A , AT 5 S 4f B g T 03, 22 Thiif
FEEIEAG 1 KIF113R 1K 5 2 Flol R (b 51 iz
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BRI

o FLAE . BRI A BB . B R A ) I AR EE
FRAE A DG PEN . —TAE G B2 W iR, KIF1T
F 5 RCCTIUJG 235 A QB B R, A5 B RCC
W AR A MEED R E U A, KIFTL
Yl %52 N A 5 B A TR O 1) S T R R
TELERITHE s 0O, SR, fERCCH, KIF11/ERCCHAH
AT AR A P A A A . DRI, ARHF TS B AEER 1T
KIF 11§ RCCA AR T 143 AL, LU ARCCH)
B TE SR HLHT A o

1 M55
1.1 AR5

' 24 o g8 2 D 5 (786-O. ACHN. A498.
CAKI-1F10SRC-2) X N /INE T R 4 i & (HK-2)
) ATCC. 786-OF10OSRC-241 ifl & {# il RPMI-
164085 77 FE 15 9%, ACHN A A49840 Jifl & 18 H &
Earle’s P17 #h [ e {0 T 55 7R B R 7%, CAKI-141
WM McCoy’sSAE FRIERE 75 . FT A BE 92 2L 450
B 10% K5 i 2 1137 (fetal bovine serum, FBS)AI
1% 5 E - HEE . HK- 2400 R 755 K-SFM(f 5
T AN TC I3 35 77 38 M 58 s R B R 7R .
BN RITE3T °C 5% COLMIRTFRA 55 9%

RPMI-16408 753 . FBS(% 5 : 118751119,
A5256701)I H £ [E ThermoFisher Scientific/A ] ; #
] KIF 1181 NLRP3AN[R] 7 41 1) siRNA K B 1 xof J
b I 2R PR A F T A G, NLRP3 4
HI7MCC950(5% 5 : S7809) 4 2% [ Selleckchem 2y
] ; caspase- VR S LA 171 Ac-Y VAD-CMK (1% 5 :
N-1330)1 [ ¥ +: BaChem A 7] ; TRIzolik 7 (555
15596026CN) [4 3% [E Invitrogen/s 7] ; PrimeScript
RTJx # 5%i{#) & . SYBR Premix Ex Taqifif| &
(725 : RR047Q. RR39LR)I H H A TaKaRaA ] ;
StepOnePlus=i i PCR & 4 (155 )W H 3£ [H Applied
Biosystems /5 IL-18 TL-1 B X 5 5 W B 52
(enzyme-linked immunosorbent assay, ELISA )R &
($%'5: PI558. PI305)HlIcaspase- 13 A il ik 71 £ ( B¢
5 CL102)W B FilgEE = RBHEA R A A, HIKIF1L,
Pt caspase-1. $HLIL-1B. FLIL-18. HIN-GSDMD,
T GAPDHE) — P (185 : ab254298. ab207802.
ab283818. ab243091. ab219800. ab181602)1 L
EP RIS ab6721)W H £ E Abcam A H] ; $T
cleaved caspase-1. $it NLRP3f]—$ (155 : #4199,

#13158) H 3£ [E| Cell Signaling Technology /A 7] .
1.2 “ApasrA R ALTE

¥ ACHNZH 2 740 « si-KIF11-NCZH (% Y si-
KIF11-NC). si-KIF114H (7 4%si-KIF11)+ si-KIF11+Ac-
YVAD-CMK 4. (% 4% si-KIF11 )5, FH 20 pmol/L Y] cas-
pase- VEE SEVENHIFIALFE 2 W', si-NLRP3-NC4H (4%
YL si-NLRP3-NC). si-NLRP3ZH (##%si-NLRP3). si-
NLRP3+si-KIF 1141 (3% 4% si-NLRP3F si-KIF 1) si-
KIF11+MCC9504 (3% 4%si-KIF11 )5, F 20 pmol/Lf¥)
NLRP3 #SE /IMAAE A 7IMCCO504b B2 h'™), 6
Tamf L, K ACHNZM (KR L 2> 10°40 38 ) K5 77 T
6L, FEAR A i i Ui 45, {3 A Lipofectamine
2000377 Bk R 1) KIF11(si-KIF11)8{ NLRP3(si-
NLRP3)[1) siRNA S AH R 1 B P X HE (si-KIF11-NC+
si-NLRP3-NC) /-l 4% Je 2= 4. 37 °CH¥H 6 hjg &
ek IRk, Ak LR #5742 h, H T /20905 .
1.3 WERLRNAEER AN R R (reverse
transcription quantitative polymerase chain reac-
tion, RT-qPCR)

f8 H TRIzo a7 N AH i 22 R $2 HUS RNA . i
T3 6 EEVE I E RNAIHR BEANAE L | 4% H8 Prime-
Script RT % a5 & Ui W 5 #4E , # RNA A% 5%
JHANDNA. RT-qPCR%#7f F] SYBR Premix Ex
Taq i 7f S A1 StepOnePlusSE i PCR R AT . AT A
45 R GAPDH N Z AT i, FFf8 224k
e R AN R IA R . HWERE S8 k4 T
AV TR A A &t
1.4 EH R % EENTE(Western blot) 734

WCER AR ML, FH 2 2R F LAk Tt 95 1) RIPA 22 5% it
TR A P R R B 1 v AR S B
W, WS ELEAET 0% HERRMNE A
I THE B B PR VKRR AT 70, AR W L 7% 22 B A
NG b FHS% MR =R T 1 hE, 3
JE 5 —Hu(M R LL 1359 1:1 000)#£4 °C R iF B i &
BE 5, K S —H0(1:5 000)7E37 °C R E 1 he &4k
FROGEG RO, B )E, M Imaged A5 H H
(1) 25 1 %1 I K FEAE(GAPDH R N 2) 6
1.5 caspase-1;E TN E

{4 Caspase-Glo®™ 14 JiE /MK X771 & VP Ak
Y _ETE W 0 caspase- 1361 . 5 2, K4l iz
Mt 96l , BFFLINA Caspase-Glo® 11, #R)5
FEZIR FIFE 1 he BEfE, =R FELS 00 vmindRH5
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FEHS min, FELE 505 9 5 30 min. ] 2 DhREREAR
{3 (Victor X, PerkinElmer, 3 [E) & W% &£ (DYHE, H
FR A b o 1 2 T B LTS
1.6 ELISASMT

157 P ELIS A 771) 6 i MR ) e s 150 A A 000 40 i
B9 BIEWAIL-18. IL-18f97KF. Wk ACHNZ
i EIETR TR0, 4 °CL 500 xg B0 3 min. #
R DNRE A AN [F) R B2 (1) b i 4% B FL 100 wL IS
S REALE, IR E 2 he PER 6. A
W EACH R (ERFL100 pL), EIEFEE 1 ho BEH6IX
T A BRI F ALY BEAR L B B o R (B
FL100 pL), FIREEHEF 20 min. I E G TMB
(L1100 L), = iR EDEIF F20 min. JIAZ L
W (EFFL50 uL), 18250 )5 S RI T 450 nmis KAkl &
e (DYH, L2 hlbrdE 2 i FIL-1B. IL-187K°F.
1.7 RAHEA

W MRS, 76 37 °C R 0.25% kg 7 1L
T EE 20 i 3 min, 42 2 RN I 1) B BR 240 B
4 °C. 1000 r/min > 5 min, 2% _EiH RN
FYTIE « FH T (0 W5 R 3k 22 P i B ¥4 21k, 4 °C.
1 000 r/minFF R E O 5 min/a 3 L. KiEEK
FAM-YVAD-FMK (caspase- 1§ 5t bric 4 ) TAE
TAITAY, I IE (propidium iodide, PI) TAEWRIIA 241
MupiieH, BRIRAE, 1£37 °C. 5% CO-fM4i ks
FEFE B B 30 min, PRI FH SRR 2h 2% pRRVEIR T
R ARG (CytoFLEX LXAY )i EAT 461
FAM-Y VAD-FMKFTPIXL G 20 ffd BV A £ T2 40
1.8 RPEFER

¥ ACHNAHMIEEFI T 6FLAR . 4HMINGEE 5 | $429)
ANEHACHEEANA . SR)5, 7537 °C N FH 0.25%f3 8 (il
THACSCER AN, IR R E R . BJ5, $%H1 000/4L
1) % BEG AR T 6FLAR H , fETC 20N 58 A g Sk
TFR10 do B, 4% % 5 H R %I [ e 227 15 min,
P 25 d R RAE = IR R AT e 20 min. 7E R ABE
(Olympus, HA) S 1HELBH A VA (>S0/4E7%) M &
1.9 ZAARRIIRSCIE

AT TR ACHNAH M4 50 T 6 7L, £ 10%
FBSIH R PR 7. ARG, $r A5 I HE
Y. FH 200 pLAE ARk K R, I B IR £h
SRR BRI R . BES,  RIEWE SN
TIIEREFEIHE . 43 HIFE 0 hAll 24 hid LA (oK
5%, x200; BX5374, Olympus, H A<)#35% %R [ .

1.10 Sitoth

8 H1 SPSS 20.08 AT St A . T S5
Z/DEGIR . B SMEAREZE ()R om . A
(] LK H Student’s ek 2 4H 18] U AR FH BRI
R, 1 Tukey 25 AS S0 T G L. 4t
THE B2 R e N P<0.05.

2 FR
2.1 KIFIIZERCCH AP FKIELH, M cas-
pase-1FINLRP33RiL T
RT-qPCRANE AR i il R eon, 5
HK-24 g Mtk , % RCCHHM & KIF11 mRNAFI
A R E A0 (P<0.05), Hd ACHNZH i
KIF11 R KV iy [FIBS, 8 A G B8 2 A
WoR, SHK- 2400 Eb, ACHNZI i H cleaved cas-
pase-1 I NLRP3 & [ 1A 7K 1 B & fE K (P<0.05).
R, AW FCi%E B ACHNZN M R AT JE 25t . W
K.
2.2 si-KIF11F0si-NLRP37E AP P s L F
JNEGAIE si-KIF 1141 si-NLRP37E 2 i o ) 4% g
R, AW FEHEAT T RT-qPCRAN R [ /5 Hh38 B3R 43
M. &R EIR, 5si-KIF11-NCZLAH L, si-KIF1140
ACHNZH g 1 KIF11 mRNARIE (4 257K 750 &
FAA(P<0.05). 5si-NLRP3-NCALAHLL, si-NLRP34
ACHN4H i FNLRP3 mRNA I [ ik 7K -2 W
FAAR (P<0.05), 15 B si-KIF11 41 si-NLRP37E ACHNZH
Marr i Jepi . L2
2.3 KIFIIRPBRVTHiE caspase-1{k it SRR ET
NYSAE KIF 117 BR % caspase- 144 # P 41 i 42
TSRS, AR HEAT T ELISARIN . 28 A5 %k
e 2 At A S A e AR I . 45 R B, 5 si-
KIF11-NCZHAH ., si-KIF114H caspase-175 1 M2 IL-1PB+
IL-187KF-BH {53 i (P<0.05), cleaved caspase-1. N-
GSDMD. IL-1B. IL-18%KHFKEK YN T R
T =1 (P<0.05). 5si-KIF1141AH HE, si-KIF11+Ac-
Y VAD-CMK4 caspase-17% P 2 IL-1B. IL-187K~F
B 12 B#AIG (P<0.05), cleaved caspase-1. N-GSDMD.
IL-1B IL-18%% HERIA KT S 40 f A5 T2 % B 2 P AIK
(P<0.05), Vit B KIF 1103805 caspase- 144 6 14 441 g
BT WK,
2.4 KIFIIEF7]@id EANLRP3IFSApRET
NUSIE KIF L 5 02 73 2 1@ it NLRP3 175 5 (1) 4
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Cleaved caspase-1 NLRP3

A: % RCCHHE R T KIF 11 mRNAAXTF LK ; B: Western blot3 4T RCCH L & ' KIF 11758 [ 3R 1A /KT ; C: Western blot7 47 % 4141 g
cleaved caspase-1. NLRP3% HFRIE/KF; *P<0.05, SHK-24HuAH k. x5, n=3.
A: relative expression levels of KIF'// mRNA in various RCC cell lines; B: Western blot analysis of KIF11 protein expression in various RCC cell lines; C:

Western blot analysis of cleaved caspase-1 and NLRP3 protein expression levels in different groups of cells; ¥*P<0.05 compared with HK-2 cells. x=s,

n=3.

E1 KIF117ERCCHf R FRIA L, Mcleaved caspase-1FINLRP3ZFRIA T
Fig.1 KIF11 is upregulated in RCC cell lines, while cleaved caspase-1 and NLRP3 are downregulated

MEET:, AR TR T I S, 3T T B R
E3ZE 53 i LR S4B ARSI . 45 5 R, si-NL-
RP3-NCALHH Et , si-NLRP341 ACHN4H ffi -F NLRP3.
cleaved caspase-1. N-GSDMD. IL-1fB. IL-18%%
F R K P 3 B R B, LA AR T S B B PR IK
(P<0.05); 5 si-NLRP3ZLAHLL, si-KIF11# 50185 |
si-NLRP34H iR fahnA8fk (P<0.05). L si-KIF1141
FHEL, si-NLRP3+si-KIF114H. si-KIF11+MCC9504H.
ACHNZI g F NLRP3. cleaved caspase-1. N-GSD-
MD. IL-1B+ IL-18%5 [ 3RiE K-V 14 B B A, H 4
FETR IR BRI (P<0.05), 368 KIF LIk aT @t b
INLRP3 5 SAMIAET: . WE4.
2.5 KIFIIER& V& _EANLRPIIFESE TN
YHARRYIETE FNGE TS

SR KIF 115 72 75 vl 8 id F i NLRP3 75
SETIHI ARG, AR RE T RS
SERG, HEHAT T SRR B I AA fRR SRR . 45 R
on, 5 si-KIF11-NCZLAH L, si-KIF1141 ACHN#H
J v BT AR SRR R BRI (P<0.05). 5

si-KIF11ZHA L, si-KIF11+Ac-YVAD-CMK4 . si-
NLRP3+si-KIF1141. si-KIF11+MCC95041 ACHN4H
J v BT R . AR R W] B G N (P<0.05), i
BHKIF 1T bg T FAINLRP3 S AT, A 0]
YN R BEAEAEE RS . LS,

3 g

UL LR RCCIZITH AW, (HR
AR R R TR TR B, IR T
HAy FHLHIIE ] e A B0R YT g 2 E 2. KIF1L
VERIERE VR YT B R AL, 75 2 Bl iR vh 1A 578 42
e R, HERIAETURA R UG, flin, 78
Z N R BRI R, KIF 11755 32255 W] 39X S o 4
Ji B 5 553 R, T 0 KIF 11 0] 1) 95 Fe ke ab A0 3
Frie 10, 78 D s, KIF1 &R 548 RS
BEFFCY, SR, KIF1I/ERCC R A= K i
AR . BT RoR, KIF1) R IE TR ERCCH
HMARTUS S, S5ZRg R85, ARtk
I, RCCA M KIF 1R IE K P T I S 24
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¢ > ¢
= > > &
N «& Y >
& ¥ § IR
¥ S
© D)
1.5 1.5+
= < _
% ~ ) q;
¢ $ s
g = =
5 ¥ £
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A: FHANKIFI] mRNAAIRERIE KT B: Western blotZ) 1 & ALANIKIF 115 [ RIA KT C: JHANENLRP3 mRNAMI KT RiL /KT D: West-

ern blot43 T &5 4L 4N ENLRP3 7K A R IA /K. *P<0.05, X*s, n=3.,

A: relative expression level of KIF 11 mRNA in cells of each group; B: Western blot analysis of KIF11 protein expression level in cells of each group;

C: relative expression level of NLRP3 mRNA in cells of each group; D: Western blot analysis of NLRP3 protein expression level in cells of each group.

*P<0.05. x=£s, n=3.

B2 si-KIF11#0si-NLRP3ZE ARt 5t S 2
Fig.2 Transfection verification of si-KIF11 and si-NLRP3 in cells

JL, T R B KIF LT FEAR T AT 6 ), 2R
KIF 1] eAF N EUE S AERCCH R HEAE

AR, AR T AR CAL I B A T 10 RCC v g
(B2t D 0= e o e W B = S N 1 D
WH , 0 29T AR T ST B RIUR B
R, RCCHETE VK. Filln, f£RCCH,
STING I ¥E3 E T 175 5 GSDMDAR #i 4 g F= 1277 4E
Fo R 28 B3 177 Linc00023 T Y AT B sd i s /b 4 i
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Fig.3 KIF1I knockout can activate caspase-1-dependent pyroptosis
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Fig.5 KIFI11 knockout can inhibit RCC cell proliferation and metastasis by inducing ferroptosis
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