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DDIT4 {EA—MCBEPE T EE, Z5MpEK. T, AR
SALN L, 52 RACEIESOR A, SR1 DDIT4 5k bR 9w B9 i AE A
AARIE, EARBLE] A B

MMAE T — M SRR P R B At T, HORRE R A K .
Y11 P 25 RS TRORI S 5 (A R AR FH o 2T 51 R 1) 8 i AN 41 B 453 495 -5 9 R 0
Bt RIS, INEF 4 L. B/ NERIEL A NE 5, (H R RE
PRI B 5 A 3 0 BB T T 0 2 /N A R A A L) B AR G
AN TR0 &GS NLRP3 28 4E/MA, NLRP3 #& NLRP3 #JE /)
IR Ir T2 — o AEN—Fh SORE R AH S, R IR S R /N
)5 4D 48 M I 20 Rl A T it B /N R AT B P 8 P R, E W R 0 B
R ImALE P OEH « CCR2 ESARXANMY . BEAE BT AR4HARAT T 20 A
PSRN BN 22 Fh 2 S R AN 3R IE, R AR S0E S M IR L2215 T 741

ARFFELANE /NG R HK-2 40, 1/2 B8 IR /D BB AL Il PRBE
PRI B 03 S5 TS R A AR I T G, Gl AR Y AR A SEES, I R BR AR
R} DDIT4 78 PRI B A F RN, AR B BT 6
R PR AL SIS AR

ik

1. DL HK-2 40850t 5, =ikl (30 mmol/L glucose) 55 HK-2
Y B AN [A) B ) A, KRl DDIT4 mRNA FIEE (i R iEA L, B
NLRP3/Caspase-1/GSDMD {5 5 il % KISR0 . AR 45 R ade 456 vm
BB AE R [A] 5, i AO/EB SEga A il 40 f i 52 v, LDH & =4l 7
Pram sz 45 1500, CCK-8 Siintu il 4mffli% 77, EDU SZaeor il 40 i s 58
W, FLICA/PL 4wt SR AR SLES DL At SNl B ARAS M 4R B FE T I K
"B - Western Blot A1 6025 ¢ YAl DDIT4, 40 £ 1244725 H GSDMD,
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NLRP3 #GE /NS A 7 L KB IR B IE 4 44k fe hn B 5 FN1 A
Collagen I 181X .

2. DL HK-2 40 A a0 &R, miKEid ik DDIT4, =ibE %S 48h,
LGN NG 4, M 41, HG 4, HGHNC 4 (GG H X R4
HG+shDDIT4 A (DDIT4 k40 ); 58i# v NG 4, M 4, HG 4, HG+Vector
H G FIE A XTI ZE) , HG+DDIT4 41 (DDIT4 it &iA40) . it AO/EB
M Ye. LDH &M, CCK-8. EDU 5£56. FLICA/PI i s e IL R A5k
5. WmaRdiA . Western Blot PA K G ¢ A S50, A=A AT T
T DDIT4 % HK-2 0B AE T . AF4E4b ) B B f& NLRP3 E /IMABE 1]
AL

3. PL STZ -3 HIRE IR/ OB FE &, PR R DDIT4 XFAET: .
BRI B 40149 LA J&. NLRP3 S&RE/MARIIEIER « 48004, WT 4 (3F
WM IR 2R 22 i) , WT-DKO 4 (S MR Eh 22 ) , STZ-WT 4

(IG5t 50 mg/kg/day STZ, #2425 K) Al STZ-DKO 4 (IEfEES 50
mg/kg/day STZ, %% 5 K) . Masson fl PAS Feti il %2 /N iR AT #E 24
s WERMRERAS, faill A 3P 481k ; Western Blot F1 672 2H 234K, %5
FEMAET - HATE I GSDMD, #F4ifbigtssE A FN1 fl Collagen I, LLJ
NLRP3 #%E/MASSBEH 73 IR IEAZ A

4. LA db/db BEPRIF /N EOBFFEN R, RIS DDIT4 XHEET: . #lER
i B 4549 LA & NLRP3 s RE/MAIE/ER . 8 JAE 18 R db/db /M, 6
Hodb/m /NRFEIEX . ATE SR AR AR, YIRS T AAV-9,
ik DDIT4. 732H1%M db/m 4, db/db 41 CRAEFEE) , db/db-control 4 (£
5 2 AL & HBAAV2/9-luc NC XHH&) , shDDIT4 21 (A 'S &2 JR A7
VEST HBAAV2/9-m-DDIT4shRNA-luc, shDDIT4 f#%1: TTCTCCGAACG
TGTCACGTAA) . AJa 8 FEHUS, Kl &H NRACH (R, B EMIm
B FA4LiEFR (BUN, Scr, UAE Fl UACR) HZE K. Masson Al PAS %
T ALEE /N BB R BE OAY s Western Blot F14e32 2H 2340 2446 01l DDIT4, £
TH#ATE H GSDMD, £IH4ifbfEFrEE H FN1 M Collagen1, LA NLRP3 %
R IMASCEE A 7y RIS

5. UL HK-2 40 N5 %, Wit mENEE T~ DDIT4 Wil i
NLRP3 /-S40 T E LS S 6L R AR DDIT4 A1 NLRP3
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LA - 44 %8 NLRP3-crispr Jii £, i3 33X DDIT4 [ [F] B # {l NLRP3,
AO/EB X%k . LDH y& 446 . CCK-8. EDU 524 . FLICA/PI %% 63t
RAESLES . Western Blot DA & 905 0w, tuill'E /NeE Ao fE T,
LRAEAL SOV B S NLRP3 R E/IME A, #E—20, SR TRk
DDIT4 [ [F] IS I0 A\ NLRP3 ik £ 51 MCC950, il B /NeE b 5z 41 i
BT, ALK N LS NLRP3 J5E/IMA AR 1L

6. M GEO s e 4 ICH R B B /N E SRk 15 150 i £ dis , t
BERE PRI B B DR IR IE 4L 2370 DDIT4 Rix =R, Zilk#H TIE
FEAE 22 70 A DDIT4 %551 0% PR Ip B IR BE /) o 13— 2B USCER 40 11l PR IR
3 B R TR AR AR 30 BT ERZAH S, S SUL A M E S Y] o
DDIT4/NLRP3/GSDMD/CCR2 #AE(E 5 HRIETE L, FF#E1T ROC M4k s>
ML AR RYE M S4h, A5 BEIm RS B 30 H6E I B bR A,
43T DDIT4/NLRP3/GSDMD/CCR2 % [H-FRIE K5 RSEII L R

7. LL 172 BB R 955 /N BRONIE FE T 2, Western Blot 14052 2 240 2446
I R 2H 2R R Re /i /i DDIT4 J&, CCR2 HIE LAk, .

%%:

1. EHEE X B /NG b R 41 fg (HK-2 41 g ) DDIT4. NLRP3. Caspase-
1. GSDMD HF&ik LA S A Mo AE T AT 2R 44 e B 14 H

EFEAE S HK-2 40/, DDIT4 mRNA FIEE (5t 2652 52 I [R] 40 g 1
5, 48h IAF|E g, [FIREHL, NLRP3/Caspase-1/GSDMD #3551 i &
I AR A PR IS, 48h TR B G o IR IHE DL T S0 45 e A s ] 55 kg s o)
¥ 48h. NG (IEFHE, 5.6 mmol/L glucose) « M (EiE X i2H, 5.6 mmol/L
glucose+24.4 mmol/L mannitol) « HG (&2, 30 mmol/L glucose) AN[A]
%A F T HK-2 40 48h, AO/EB Eon ekl S HK-2 0G4 0K
GG o, AR e B 2 AR A RS AR I 45 R RN, =i
SR HK-2 4085 LDH B S %, i s A p2s, CCK-8 40
TSRS RN, SRR S HK-2 4005 19 B PR M%; EDU 40 B3 5
TEEAS I G R R EE S S N A HK-2 400 EDU St bb 5 PR A%, 4 A 1%
FEIETEIRES: I IR BT FLICA (351 Caspase-1) A1 PI XU %
RN, MHEENG 4, HG ARAEET-HI4HH (FAM-YVAD-FMK 1 PI
SFHMEG ) BN T 1.07 £5; WNAIM AR 25 B EoR HG ik &
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ETHILEIE R 2 ; Western blot £5 R B, =FEE SR HK-2 40f
BT A4 AR EE H: NLRP3, Pro-caspase-1, Caspase-1P20, GSDMD-
FL(GSDMD 4:K:), GSDMD-N(GSDMD % B, ASC, IL-1p(mature),
IL-18, FN1, Collagen I ik B EMM; X RR=ES T T, HK-
2 ZHffirh NLRP3. GSDMD. Caspase-1. FN1 Al Collagen I %) B i .

2. DL HK-2 oA R, mdREGd KI5 DDIT4 M4 fErs, &
YAk [ 8 L S NLRP3 98 5E /MBS 5200

FIH HG 4, #ifik DDIT4 ¥ HK-2 4Hfu, AO/EB X YAELL 5k
Jett %55, LDH BEBUR/, 4HMR S 71 4n f s ve i YRS i, FLICA/PT %
325 758 UG R H 14 40 e L A5 sk 2D, 3 X B ARG U 4 e £ T LU A3 B AR
GSDMD (&K A& B, fF4ELiEdrE EH FN1 A Collagen I, NLRP3
RNE /MK F-2H 53 85 H NLRP3. ASC. Caspase-1 Aijf& (Pro-Caspase-1) -
7E1LI] Caspase-1 (Caspase-1-p20) LL K AHMIA F IL-1B (precursor) . IL-
1B (mature) F1IL-18 WIZRIENSS. MHx, 5 HG 4L, &5%1L5 DDIT4
) HK-2 40 HIRIL GomEE, HAHCE A RIA .

3. DL STZ i S HE IR /N OB AU 5, 35 Rt DDIT4 XHEET- . Bl
PRI B 1475 LA B NLRP3 %8R /IMA IR 76

FHEL WT 20, STZ 35S B PRI/ SRR E /NERIRERAZ K, ZR B Jog 1
%, RREAAEAMNIEE ., STZ-DKO /)R B NERFTE NS FITERS
SRR NEE. 5 WT 4/hEAEMN, BERBA/NRP BG (k) - KW

('§¥) . UAE. UACR. BUN F1 Scr NEZEHE, HI BW (fA=H)

BERK. 5 STZ-WT 4l/NRAHEL, STZ-DKO 41/MNR A BG. UAE.
UACR. BUN Fl Scr KFEIE N T WT 4, STZ-WT /MRS ik
HZ3f¥) GSDMD-FL Al GSDMD-N, FN1 Al Collagen, LS NLRP3 &%
/NMAE -2 5> NLRP3, Caspase-1-p20, ASC, IL-1B (precursor) , IL-1B(mature)
RIEKFH R EREN, 1 DDIT4 & Hiibr T LA S8 IR & A RIE T %,

4. UL db/db KPR /N OB FERT R, PRI DDIT4 XHEET:, BEJR
I B 44 BL S NLRP3 98E /IMABLE 42 B

FLEF db/m 41, DDIT4 7£ db/db 4151 db/db-control ZH/)> B R 2H 21
A 2R Gt . 5 db/m /NRAHEE, db/db 4470 db/db-control
HIP/INE, B NERIRFR B IER, RIEX Y58, R 2 . @K DDIT4
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o EIRREIR IR 3 . S AN B FR AR R PR AR S SR BoR: 5 db/m
Ak, db/db ZHAN db/db-control ZH/N iR 1 BW 1 BG B E3E 1, H BG ¥
T 16.7mmol/L, KW AL ANBIE . UAE, UACR, BUN fl Scr %
7. DDIT4 MG, db/db N SRR ARI R 3 R k. B4, 5
db/m /NEARLEL, db/db /)N B H 2 GSDMD-FL #1 GSDMD-N, FNI
A1 Collagen I, LA NLRP3 #E/NMAX2H4r NLRP3, pro-Caspase-1,
Caspase-1-p20, ASC, IL-1p (precursor), IL-1Bp (mature) FKiK7/KF13E
1400, Mmdk DDIT4 () db/db /N (db/db-shDDIT4 41) B iEZH 2,
FIREHFRIE T (Pro-Caspase-1 fl IL-1B (precursor) VA F[EE#HE),

5. DL HK-2 ZHi AN SR, HitmEXRSE T, DDIT4 @i i
NLRP3 /1S4 £ 1= (1 /E AL

R E N AR B REES ST, DDIT4 5 NLRP3 7£ HK-2 4
Moo B R 3L E AL SR FAEE R, AHRT DDIT4 Hpld 3R 1A 1) HK-2 48
L, [FIIEE N DDIT4 i ik 5k Al NLRP3-crispr Fibift) HK-2 40,
YT B B e B K 2R FE /S B Z5 i, LDH Bkl 4ipeis i UL 4i il
TS T M IR B K5, FLICA A1 PT XU BH M40 ffl ek /> . GSDMD-FL Al
GSDMD-N. NLRP3. pro-Caspase-1 H1 Caspase-1-p20. ASC. IL-1p
(precursor) « IL-1B (mature) , CollagenI A FN1 FKik/K-FIHHE T [,
FEALHE, AHXTT- DDIT4 Bt 3k 1) HK-2 4/, ERiE DDIT4 )[Rk
JIN NLRP3 #1017 MCC950 ft) HK-2 401, JE~ AR .

6. DDIT4/NLRP3/GSDMD/CCR2 7E¥E /R ' % GEO i da4E DL LI PR
R ERY R AR RIS FOA S E A

M GEO #4f e A N2, 3 N5 R B B B /N I 2R RO i s 4R
GSE47184. GSE104954 1 GSE99325. = A##E4+, DN 4 DDIT4 )
FKIXWHEET Control 41, H ROC 7-#r4h R E/R =A4HE4%E DDIT4 1)
AUC 739125 0917, 0.894 Al 0.843. 40 1k JRIG Bk BB TG R 412 DA
30 FIXTHEAH R, A A Uk 240l W7x DDIT4. NLRP3. GSDMD #
CCR2 [k, 1EREFRIA B W B 10 B IE A 2 B B3 58, ROC 470t
{7~ DDIT4. NLRP3. GSDMD Al CCR2 *FT-¥iRIR B B A B Em KL
Wree /1. 54k, 7&£ DN A4, PR+ [AAFEAE P IEAH G A eI IR
5 S 30 B0 R B R IR S8 0 M 7%, DDIT4/NLRP3/GSDMD/
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CCR2 FKiE /K55 R B B8 %1, 2nl, witE, BMI, FBG, SBP,
DBP, HbAi. (%), UA, TC, TG, LDL ¥JA#H5%. DDIT4 45 Urea nitrogen,
Ser 3 IEAHIK, 5 Hb, eGFR f1AH5¢; NLRP3 54Fk¢, Scr,24h HH R
Z1EMHE, 5 Hb, eGFR fifH<¢; GSDMD 4 Ureanitrogen, Scr, 24h &
PR 235 IEM 9%, 5 eGFR Fudf2%; CCR2 H4EW N Scr 2 0] 835 1EAH 5%,
5 Hb, Alb, eGFR X [AIf#7E &4 ik,

7. LU 172 BUBERRIE /N RONI FIN B, R/ DDIT4 /) BB AE
HZH CCR2 HIRSH o

STZ % S HIHE R /N A, AHE WT 4/, DKO ZH/N S I ZH 40
I CCR2 MIFRIARA FRAK, 1 STZ-WT ZL/NERIK) CCR2 FikH B
s 5 STZ-WT AL, fikk DDIT4 (/N RE EH 2 CCR2 Rk R %,
db/db B PRI/ F, 5 db/m H/NERAHEL, db/db /NEUE A4 ZH CCR2
[ IE B 5E; 5 db/db AR, FUIK DDIT4 H)/)h BB A 2 CCR2
FKIEWE T

%i’%

1. DDIT4 {E S TR0 /NG LR A, 1/2 O R I7 /)N BB A4
g1, DL REPRI B B B A A mR ik

2. FEiHEA ST, DDIT4 JEit {2t NLRP3 78 fiE/IMASEE N 55 NE
b R AN AR T RN AT A S N I R A

3. DDIT4/NLRP3/GSDMD/CCR2 # JEAE 5 18 B 75 HE FR I 5 I i) 4
Woid, P [RIAFAE IEAH 5K

KB IR E R, DNA #0575 2K 5 4, NLRP3 ZAE/MA, 4
MEETS, C-C bR 1524k 2
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The role and mechanism of DDIT4 in renal tubular cells
pyroptosis of diabetes nephropathy

ABSTRACT

Objective: Diabetes nephropathy (DN) is the main cause of end-stage
renal disease. Based on the poor effect and unclear pathogenesis, it is urgent to
explore the precise molecular mechanism of disease progression related to DN
treatment strategies and find potential therapeutic targets.

DDIT4, as a key stress regulating protein, is involved in cell growth,
apoptosis, metabolism, and oxidative stress, and is associated with various
metabolic diseases. However, the role of DDIT4 on diabetes nephropathy has
only been reported individually, and the specific mechanism is still unclear.

Pyroptosis is an inflammatory programmed cell death characterized by cell
swelling, rupture, secretion of cellular contents, and significant pro-
inflammatory effects. Inflammation and cell damage caused by pyroptosis are
closely related to the progress of DN, which can aggravate renal fibrosis,
glomerulosclerosis and tubular damage. However, it is still unclear about the
specific mechanism that inducing cell pyroptosis followed by tubular cell
fibrosis. The core of pyroptosis is the activation of NLRP3 inflammasome, one
core molecule of which is NLRP3. As an inflammatory and immune related
disease, A large amount of evidence supports that the inflammatory components
of renal tubulointerstium, especially those of proximal tubular epithelial cells,
play a central role in the pathogenesis of DN. CCR2 is expressed on monocytes,
myeloid precursor cells and T cells, dendritic cells, and various tissue
parenchymal cells, and is a chemical inducer of pro-inflammatory responses.

In this study, human renal tubular epithelial HK-2 cells, type 1/2 diabetes
mouse models, and clinical DN patients' biopsy samples were used. We
explored the role and regulatory mechanism of DDIT4 in DN by in vivo or in
vitro experiments, and clinical samples detection, which can provide

experimental basis of exploring new targets for the DN prevention and
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treatment.

Methods:

1. High glucose (30 mmol/L glucose, HG) was used to stimulate HK-2
cells at different time points, and the DDIT4 mRNA and protein, and
NLRP3/Caspase-1/GSDMD inflammatory signaling pathway were detected.
based on the above results, selected the optimal time point for HG stimulation.
And then detected cell membrane integrity through AO/EB, analyzed cell
membrane damage through LDH activity detection, detected cell viability
through CCK-8, detected cell proliferation activity through EDU, and detected
the occurrence of cell pyroptosis through FLICA/PI immunofluorescence
confocal and flow cytometry. Western blot and immunofluorescence were used
to detect the expression of DDIT4, GSDMD, key components of NLRP3
inflammasome, and the indicators of renal fibrosis in diabetes, FN1 and
Collagen 1.

2. In HK-2 cells, knockdown or overexpression DDIT4 were performed,
and followed by HG stimulation for 48 hours. Divided into NG group, M group,
HG group, HG+NC group (knockdown negative control group with HG
stimulation), HG+shDDIT4 group (DDIT4 knockdown group with HG
stimulation); Or NG group, M group, HG group, HG+vector group
(overexpression negative control group with HG stimulation), HG+ DDIT4
group (DDIT4 overexpression group with HG stimulation). By AO/EB dual
staining, LDH activity detection, CCK-8, EDU, FLICA/PI immunofluorescence
confocal, flow cytometry, western blot, and immunofluorescence, the effects of
intervention with DDIT4 on pyroptosis, fibrosis and the activation of NLRP3
inflammasomes in HK-2 cells under HG environment were detected.

3. In STZ-induced diabetes mice, we explored the regulatory role of
DDIT4 knockout on pyroptosis, diabetes kidney injury, and NLRP3
inflammasomes. Divided into four groups, WT group (injected with citrate
buffer), WT-DKO Group (injection of citrate buffer), STZ-WT group
(intraperitoneal injection of 50 mg/kg/day STZ, continuous Continuation of 5

days) and STZ-DKO group (intraperitoneal injection of 50 mg/kg/day STZ for
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5 consecutive days). Masson and PAS staining were used to observe renal

pathological changes in mice. Collected blood and urine specimens and tested
biochemical indicators changes in the subject matter. Western Blot and
immunohistochemical were used to detect the expression changes of pyroptosis
executive protein, GSDMD, fibrosis indicators FN1 and Collagen I, and key
components of NLRP3 inflammasome.

4. In db/db diabetes mice, we explored the regulatory role of DDIT4
knockout on pyroptosis, diabetes kidney injury, and NLRP3 inflammasomes.
18 db/db mice at 8 weeks old, and 6 healthy male littermate control db/m mice
were selected. Situ renal pelvis injection was performed, and adeno-associated
virus AAV-9 was transfected to knocked down DDIT4. Grouping: db/m group,
db/db group (no treatment), db/db control group (right renal pelvis in situ
injection of HBAAV2/9-luc NC control), shDDIT4 group (right renal pelvis in
situ injection of HBAAV2/9-m-DDIT4shRNA-luc, shDDIT4 sequence:
TTCTCCGAACGTCACGTTAA). After 8 weeks of surgery, samples were
taken and changes in metabolism (body weight, kidney weight, and blood
glucose) and biochemical indicators (BUN, Scr, UAE, and UACR) were
detected in each group of mice. Masson and PAS staining were used to observe
renal pathological changes. Western blot and immunohistochemistry were used
to detect the expression changes of DDIT4, pyroptosis executive protein
(GSDMD), fibrosis indicators (FN1 and Collagen I), and key components of
NLRP3 inflammasome.

5. In HK-2 cells, we explored the mechanism of pyroptosis induced by
DDIT4  through  upregulating NLRP3 with HG  stimulation.
Immunofluorescence confocal was used to detect the co-localization between
DDIT4 and NLRP3. Constructed NLRP3-crispr plasmid, and both DDIT4
overexpression and NLRP knockdown were performed in HK-2 with HG
stimulation. The AO/EB dual staining, LDH activity detection, CCK-8, EDU
assay, FLICA/PI immunofluorescence confocal assay, western blot, and
immunofluorescence assay were used to observe the changes of pyroptosis,
fibrosis and NLRP3 inflammasome in HK-2 cells. Furthermore, under HG

9
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conditions, both DDIT4 overexpression and NLRP3 selective inhibitor

MCC950 were used, and then detected the changes of pyroptosis, fibrosis and
NLRP3 inflammasome in HK-2 cells.

6. Three renal tubular expression profiles about DN from GEO database
were downloaded, and then compared DDIT4 expression between DN patients
and controls, and the capacity of DDIT4 to differentiate DN from controls were
analyzed by the ROC curve. Further, 40 biopsy specimens from DN patients
and 30 control tissues were collected. Immunohistochemistry was used to detect
the expression of DDIT4/NLRP3/GSDMD/CCR2 inflammatory signaling
pathway in serial sections, and then ROC curve analysis and correlation analysis
were performed. In addition, the expression levels of DDIT4/NLRP3/GSDMD/
CCR2 and their relationship with clinical parameters were analyzed in 30
specimens of DN patients with complete clinical information.

7. Western Blot and immunohistochemistry were performed on type 1/2
diabetes mice to measure CCR2 in kidney tissues after knocking out or
knocking down DDIT4.

Results:

1.Under HG stimulation, the changes of DDIT4, NLRP3, Caspase-1,
GSDMD, as well as cell pyroptosis and fibrosis response in renal tubular
epithelial cells (HK-2 cells).

Under HG stimulation, there were increased DDIT4 mRNA and protein of
HK-2 cells in a time-dependent manner, reaching a peak at 48 hours. Similarly,
the NLRP3/Caspase-1/GSDMD inflammatory signaling pathway exhibited
time-dependent activation, reaching its peak at 48 hours. Therefore, the optimal
time point for the following experiment is at 48 hours after HG stimulation.
Different conditions with NG (normal glucose, 5.6 mmol/L. glucose), or M
(hypertonic control group, 5.6 mmol/L glucose+24.4 mmol/L mannitol), or HG
(high glucose group, 30 mmol/L glucose) intervened HK-2 cells for 48 hours,
AO/EB dual staining showed enhanced orange fluorescence staining in HK-2
cells with HG stimulation, indicating the cell membrane integrity damage. The
detection results of lactate dehydrogenase (LDH) activity showed that the LDH
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released by HK-2 cells under HG stimulation were significantly increased,
indicating the cell membrane rupture. The results of CCK-8 showed that the cell
viability was significantly reduced under HG stimulation. The results of EDU
detection showed a decrease in the proportion of EDU staining in HK-2 cells
under HG stimulation, indicating a weakened proliferation activity of HK-2
cells. The immunofluorescence confocal analysis of FLICA (active Caspase-1)
and PI double staining showed that compared with the NG group, cells in the
HG group had a 1.07-fold increase in the number of cells undergoing pyroptosis
(FAM-YVAD-FMK and PI double positive staining). The results of flow
cytometry showed an increase in the proportion of cells undergoing pyroptosis
in the HG group. Western blot results showed that the proteins related to
pyroptosis and fibrosis in high glucose stimulated HK-2 cells, such as NLRP3,
Pro-caspase-1, Caspase-1 P20, GSDMD-FL (the full length of GSDMD),
GSDMD-N (the active fragment of GSDMD), ASC, IL-1pB, IL-18, FN1 and
Collagen I were significantly increased. Immunofluorescence showed that with
HG stimulation, the fluorescence intensity of NLRP3, GSDMD, Caspase-1,
FN1, and Collagen I were increased in HK-2 cells.

2. In HK-2 cells, the effects of knocking down or overexpressing DDIT4
on cell pyroptosis, fibrosis response, and NLRP3 inflammasome activation
were investigated.

Compared with the HG group, there were a weakened orange red
fluorescence staining detected by AO/EB dual staining, decreased LDH release,
increased cell viability and proliferation activity, decreased proportion of
FLICA™/PI" cells, decreased proportion of cell pyroptosis detected by flow
cytometry, and decreased expression of GSDMD (full length and active
fragment), fibrosis indicators (FN1 and Collagen I) and NLRP3 inflammasome
components (NLRP3, pro-Caspase-1, Caspase-1-p20, ASC, IL-1B(precursor),
IL-B (mature), and IL-18) in HK-2 cells with DDIT4 knockdown. On the
contrary, the above phenomena were exacerbated and the related proteins
expression were enhanced in HK-2 cells with overexpressed DDIT4.

3. In STZ-induced diabetes mice, the regulatory effect of DDIT4 knockout
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on cell pyroptosis, diabetic renal injury and NLRP3 inflammasome activation

were investigated.

Compared with WT group, the glomerular volume became larger, the
mesangial matrix increased, and the basement membrane was irregularly
thickened in STZ-induced diabetes mice. The morphological structure of
glomeruli and renal tubules was significantly improved in STZ-DKO group
mice. Compared with WT group, body weight (BW), kidney weight (KW),
UAE, UACR, BUN and Scr of mice in STZ-WT group were significantly higher,
and BW was significantly lower. Compared with the STZ-WT group, the levels
of blood glucose (BG), UAE, UACR, BUN, and Scr of mice in the STZ-DKO
group were significantly reduced. In addition, compared with the WT group, the
expression levels of GSDMD-FL and GSDMD-N, fibrosis related proteins
(FN1 and Collagen I), as well as NLRP3 inflammasome components (NLRP3,
pro-Caspase-1, Caspase-1-p20, ASC, IL-1B(precursor), IL-B (mature)) in the
renal tissue of STZ-WT group mice were significantly increased, while
knocking out the DDIT4 resulted in a decrease in these proteins.

4. In db/db diabetes mice, the regulatory effect of DDIT4 knockout on cell
pyroptosis, diabetic renal injury and NLRP3 inflammasome activation were
investigated.

Compared to the db/m mice, DDIT4 exhibited extensive cytoplasmic
staining in the kidney tissue of db/db and db/db-control mice. Compared with
db/m mice, it showed a significant increase in glomerular volume, widened
mesangial area, and increased mesangial matrix in the db/db and db/db-control
mice. After knocking down DDIT4, the above symptoms were significantly
improved. It showed that compared with the db/m mice, the BW and BG of the
db/db and db/db-control mice were increased significantly, and BG levels were
both higher than 16.7mmol/L. And there were no significant changes in KW
among them. UAE, UACR, BUN, and Scr were also significantly increased in
the db/db group and db/db-control group. After knocking down DDIT4, the
above metabolic indicators in db/db mice were significantly reduced. In

addition, compared with db/m mice, the expression levels of GSDMD-FL and
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GSDMD-N, fibrosis related proteins (FN1 and Collagen 1), as well as NLRP3
inflammasome components (NLRP3, pro-Caspase-1, Caspase-1-p20, ASC, IL-

1B(precursor), IL-B (mature)) were significantly increased in the kidney tissue
of db/db group mice. while knocking down the DDIT4 resulted in a decrease in
these proteins (pro-Caspase-1 and IL-1B(precursor) showed a decreasing trend).

5. In HK-2 cells, the mechanism of DDIT4 mediated cell pyroptosis by
upregulating NLRP3 in HG environments was explored.

The immunofluorescence co-localization results showed a significant the
co-localization between DDIT4 and NLRP3 in HK-2 cells under HG
stimulation. Under HG stimulation, compared to HK-2 cells with
overexpressing DDIT4 alone, HK-2 cells transfected with both DDIT4
overexpression plasmid and NLRP3-crispr plasmid simultaneously showed
alleviated cell membrane integrity damage, reduced LDH release, and
effectively restored cell viability and proliferation activity, and decreased
FLICA™/PI" cells. The GSDMD-FL, GSDMD-N, NLRP3, pro-Caspase-1 and
Caspase-1 p20, ASC, IL-1B (precursor), IL-1p (mature), FN1 and Collagen I
were significantly reduced. Similarly, compared to HK-2 cells with
overexpressing DDIT4 alone, HK-2 cells with DDIT4 overexpression and
NLRP3 inhibitor MCC950 showed the similar trend of changes.

6. The expression and correlation analysis of DDIT4/NLRP3/GSDMD/
CCR2 in GEO datasets and clinical pathological sections of DN.

Three datasets related to tubulointerstitial injury in patients with DN,
GSE47184, GSE104954 and GSE99325 from the GEO database, were
download. In the three datasets, there were significant up-regulated expression
of DDIT4 in the DN group than the Controls, and the AUC of DDIT4 in the
three datasets were 0.917, 0.894, and 0.843, respectively, calculated by ROC
analysis. In the collected biopsy tissues of 40 patients with DN and 30 controls,
immunohistochemical detection showed that the expression of DDIT4, NLRP3,
GSDMD and CCR2 was significantly enhanced in the renal tissues of DN
patients. ROC curve analysis showed that DDIT4, NLRP3, GSDMD and CCR2
had a high differential diagnosis ability for DN. In addition, there are high

13



X HE

positive correlation among the four factors in DN group. The correlation

analysis in 30 DN patients with complete clinical information showed that it
was no relationship between the expression levels of DDIT4/NLRP3/GSDMD/
CCR2 and gender, grade, disease course, BMI, FBG, SBP, DBP, HbAlc (%),
UA, TC, TG, LDL of DN patients. DDIT4 was significantly positively
correlated with Urea nitrogen and Scr, and negatively correlated with Hb and
eGFR. NLRP3 was significantly positively correlated with age, Scr, 24-hour
proteinuria, and negatively correlated with Hb and eGFR. GSDMD was
significantly positively correlated with Urea nitrogen, Scr, 24-hour proteinuria,
and negatively correlated with eGFR. CCR2 was significantly positively
correlated with age and Scr, and negatively correlated with Hb, Alb, and eGFR.

7. In type 1/2 diabetes mice, the effect of knocking out or knocking down
DDIT4 on CCR2 in kidney tissues.

Compared with WT group, CCR2 in kidney tissue was slightly reduced in
DKO group, while CCR2 was significantly increased in STZ-WT group mice.
Compared with the STZ-WT group, CCR2 in the kidney tissue of DDIT4
knockout mice (STZ-DKO group) was decreased. Compared with db/m mice,
CCR2 was significantly increased in kidney tissue of db/db diabetes mice. And
compared with the db/db group, CCR2 in the kidney tissue in db/db-shDDIT4
group was significantly reduced.

Conclusions:

1. The expression of DDIT4 in renal tubular epithelial cells under HG
stimulation, kidney tissue of type 1/2 diabetes mice, and kidney tissue of DN
patients were increased significantly.

2. Under HG conditions, DDIT4 can induced renal tubular epithelial cells
pyroptosis and fibrosis reaction by activating NLRP3 inflammasome.

3. DDIT4/NLRP3/GSDMD/CCR?2 inflammatory signaling pathway was
activated in diabetes nephropathy, and there was high positive correlation

among them.

Keywords: DN, DDIT4, pyroptosis, NLRP3 inflammasome, CCR2
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eGFR Estimated glomerular filtration rate it 15 /NERJE i 3

UACR Urine albumin/creatinine ratio bR E & VLS HAE

TC total cholesterol Aot I T et

TG Triglyceride Hl =5

LDL Low-Density Lipoprotein K& EEEE

UA urine acid PRI

BUN blood urea nitrogen IR 25 %

UAE urine albumin excretion PR EAR 3

BW Body weight GNEE

KW Kidney weight HEH

BG Blood glucose ik

PAS Periodic Acid - Schiff staining ot LR T R Gt

IHC immunohistochemical He e 1 UL =

ROC Receiver operating characteristic 2\ # LAE4FIE 2k
curve

NG Normal glucose 1EH B

HG High glucose ey

M mannitol H iRl

ECM Extracellular matrix A i A1k

e

IF Immunofluorescence G
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DDIT4 7ERE IR 75 B N E MR = e A RALHIR 5T

il

5l

PE K (diabetes mellitus, DM ) 3 5 5 K] Jif &) 25 40 A 266 X6 B0 AH X 43 3
AR (B0 RS ZRIEH GG 2EBUY, Do b e r) . mlad plia &
ZAHEL . EASUE AT . HRRRAESRKIEE N 2 H gk
#, HErEWAREIL 537 1. BRE RRIE RSN, TUILE TR AE
INE S RIS . BEREE W (Diabetes nephropathy, DN) 2 (5 ¥ /K 75 11
30%~40%, AW BRI e H WA B B e 3 BRI R AOE L —, 2 T A a
W H AT RS (End-stage renal disease, ESRD) HJFEJH[A. $EE%T
DN U AL B BRAE IR 2 0TI & 3697 DN B g oA B 23

W R I B 9 T ATL ] PR A% 4 B 1 iR R /N B vy LR 51 R 403 45 1
BUB X, T B N ] B AR A% e — gk PR BRI R AR HAE I L,
FLIRE PRID B0 1) /N E i AR B A 2 — M DN 3k i 1 O B 20 R
gy o BT BREZ HIEE SCHRE B /NVE U E DNt EER, AITHIGERC
C LR BT v /N T /INE T REAERE PR 25 AE TR B 20 1) 5 1 s i L
fl AR 2] g & WRBhETTERE FEH . DN B/ NEAG LSS & 2441,
TRE/NEBHNLEI ] A BT 6 DN AT H R IT T Tl

ELS b, DN BRFERT 70 9B /NERIR AR B /INE TR i A, Ho 34
FROEELHE B /NER R 5k 2RISR . R AR 41k s /D EREEAY
N Bz 20 B Al . DN BUHA S /NEIER, (i K @ N IE A 4ai it s
INEZEYE B /NE R AT 4R A N 2 DN AR BN T 1 3 2 g A
o B/NVE R LT 440 32 B0 BE O R I A 18] 5T 2 RE4H I ) R EAR B L 4
o 783 5 (Extracellular matrix, ECM)JTER DL B /INE b 2 Al 3% 404 55

VER—Fh RAEN G B AH IS0 , B JIE 2 RE AE DN (1)K R At g vkl o
A EEREH, B HRFRE R AE 2 DN K R H 20 B A BT &
ESE DN 54 By F 38 B ME 0 GEAH OC, SRE 4R BRI, 12 1 R T4 i sl 1
FEAG IR T A A AMA E N BB PRI B E,  MARAS B oA B IE i ss . H v,
DN 38 M 4L m 25907697, #8506 VA ALy DN IGIT 254, X
W R FE DN 290387 18] o B A A B P PR RV AR 1 2 RE BB 41 4EA L [

17



R ie X

N, REEENE RAE Rl AR AR LT 4EAAE 5 U N . FHEE AT L, 184 2% 0E DA A Bl
Ja RAERIA et & FE DN et e i) oeftid #2.

MAEET 2 — P R PR AE T, BRIt OER0E 91 &, 20 g
FBETBUR B RAER -, ESE/MAH, AR, B2 EE R,
TSR BRI G K SREN I RAE RN, o TR H WL AR T HH P A 28 hE
BENS, ZiiRiE (Caspase-1, Cysteine-aspartic acid protease 1, -4
MR R AR IR AN 1 Ak AHEZL k12 (Caspase-4,5, 11, Cysteine-
aspartic acid protease 4, 5, 11, VAL R LA IRE AN 4, 5, 11 M o
22 MIRAE 5] K EE TS 1) 3 ELRHIE & Caspase-1 F¥E ,» GSDMD (gasdermin
D, gasdermin FKIEREH D) WM W LU FEZD IR, BRI JCE/IMARZH %é |
A2 Bt 2 B2 25 (I #§-1 (pro-Caspase-1) HJ¥0E~ GSDMD Y| DL TL-1P
A IL-18 BB - A M AR Tt #2 v, GSDMD 2 £ T AT, GSDMD
FH P S DR 57 45 A 380 2H Al s C- R S 100 3] 465 A 38R IN- R i 2080 I 445 ) 338
GSDMD ] N-A ¥ B A M 1%, Halad 5 5 B o 0 I8 ot il 45 & 1 B
fl, M GSDMD K4 ARA M. GSDMD #YIEIE, K
GSDMD-N Jv B3 T 2, 76 40 Mo i P I 38 7= A= L, 2 o B3 s 2k 38
FE AT B N AN 9ORE K ¥~ (IL-1B A1 IL-18 &5) , S & AE RN, v %
HRFET,

AR, R MARBOE S AT I R 8 . NLRP3 RE
MR BRIR AN SORE/IMEZ —, 5 3235l 11 50E [ B VIAH 56
NLRP3 5 ZF0 5 EFm A OC, FEAEACUHE B0 I R o AL ] A & $5X0
HAEH . NLRP3 (ERAGERMNAEN—DEER T, CHAESEAERERIE
B a EEER

KB 22 1) 0 UE B AR TR 5 98 RE /1N T8 2% 76 80 JR T S FL I i 1
TR A B A T s HEAE R . DN IR Rt R 040 M A5 T2 22 TA] (R 28 U
UESE, HBEARMRALHEAIAS TG R

DNA 111515 5[ T 4 (DNA damage-inducible transcript 4, DDIT4) ,
tHF% Ny REDDI 5{ RTP801, F& A [F Mok s i, BV FI0 s
AR, A DNA #5455 A AL S g1 RS IR NI N 5 5 4 sk R RI3E
VEN—HP NS 3 8 1, H3RR 32 5 08 e s DR 1 B RS 4 71, (036 HIF-1.
p53 B ATF4-C/EBPB6-9. DDIT4, CLHAHfMTh g2 8 i #bi i A sh W e
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85 2% B ER A HIGTEAS S A& S M. DDIT4 Z 544K,
T2 AR RIS R, G 7~ HAE S Pl B AR B ThRe Hh PE A3 e il AT
RIEMESIN . 125 N1k, DDIT4 558 PRI B9 AR SR 7oA ks, B
RN AN, 10 DDIT4 £E8E PRI B ook B /NE T Bz 4R B R T2 1 A
B, MARNME. B, OF XEIESE DDIT4 758 58 U5 1) bk 20 i Fi
RIZNENTH R F, Z3dlE 2 N SR IOER SR 2, DDIT4 6tk 1t
27 RIERIK R, X 5HH] p3SMAPK. INK. NF-kB il NLRP3 #JiE/MA
[PIE A 5¢, #2278 DDIT4 Fl NLRP3 7 2 5E & S H AR IEIEH « H2 XK
T DDIT4 A1 NLRP3 7E5E R "B s F 142 FH v R DLARE o

KBRS SCREE /N 18] 5 1 9 VR0, e il A v B /N b B2 4 B )
KA, AERERI B 0 RmALE h A% A ER . CCR2, B C-C 27
LR P2k 2, T 3 SYtik b, 2 G B AMBSZEBE R IR R,
R RZARELEE 1~4 B2, 2R SO0 B 2215 250 . A EIT
RIL, GSDMD A5 ¥ FF 40 i A2 T mT J sk 34 0 CCR2 3 IA K i 2 2 i
WHFERE, #2787 GSDMD 5 CCR2 fF{EE R &R, (H R LERH PRI B
()42 4 F AR WA TE

BT FIRYE = R, ARG BE DDIT4 7888 JR 9% B T Rk
51EH, FIFHAMEETE. ShiPscss, DRI RBE PRI B B H TR A A,
R17 7 DDIT4 7£ DN i3 & ih R ¥ A A B RpL], it — 20 1 B b
PRIP B 9 A R IR LA AR B R T A AR A S AR B
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E—&5
DDIT4 fEHEKm B iw'S /NEMRET B A4 L hrER

][/

Al

R 97 B 1 A2 R 9 R 3 R e DL A o ™ B P LI 0 I ACRE 2
—, AR R LR T e S 3172 BB IR BB SR T R R, KRR
FBCT- AW EF, 5k NrEAN. B AR s reh v K
LA R B, 16T ROR AN AR . SR S S M R R —
MRS TG R ETAT 7 1A

B JREAS LT 4EAL 8 INE DN R R A8 R J@ bk 35 S FH 121,
B AR AL R RE PR B9 I B AR — N 5 H s BRAREAAE , 3 BN 1 e B PR v
BEMIBET R B 2R 240 LA A A1 258 5 3 AR AN UAR (' /N ERFN
INEFERHF A EES (FND SRR E A NRE, &2JLVTATE
G SN P 0 o LI B £ AR o IX R — N R AR AR, fE MRS 1 )5
B AR R DA ALY, FECE TS5 T i R A DR R

YA AR T — PR IR S TR A SR RN JOREPE AR R M A BB T, AR AE
SEANPR K . B ANBR PN AR S RN B R R AR DL, BT R —
FhEE B GE ON, SEYYR . OB . ML RGAHER . R
BE IR 2 VIAE G . B BT O WA RE 1 5 IR 55 10 240 e S 7E B 40 P
TR RIBAE R, 9 B R BIE 5 38 B COBIE B T DL R T R AR,
BEAL, BT 51 SSE AT iR P45 5 DN Rt @ % A o<, = B 4R 41k .
B /INEREEACA S INE T, (IR B R, A SR TR A 4R 4 1)
HARHLA ) 0 AS B

DDIT4, tH#%#%y REDD1 5{ RTP801, DDIT4 #Ji&# & X NHE
ST, R E AT E A, DDIT4 @A T 45 . 4% .
FUZH M0, BRI A1, A WF 5 HEK-293T 4H A U1 R /X JIE 48 2275 RGC-
5 4R B kiR RS I E] DDIT4 FIAFAE . /K F1) DDIT4 £ ANARIEH
WA 2 RIE, X SF YR BB . RemIE 1. ATP Bk, 41 ek
B=. WHEMEIFZH DNA $#ER, DDIT4 FKikkE 2 A&t DDIT4
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() 57 SRRV Je 2 Pl (P R 2B, B HE AT IR R BRI 57 I 0 e AR PR i
RN HANPGRE . H 5338 2 FIHREIESE, DDIT4 FUHE R & H I REH
%o DDIT4 7£ 2 BUBERWIEREMER BRI S RE, HERE R
P87 2 R P 020> A B R 1 24 ] 2 BB B Tl o A R R AR 5 5 T
M55 P, Nora K. M 210V T 1 FR0HE FR I3 1 R BRAZR PN 58 A BB R R K
i DDIT4 3R1A 1 . Michael D. Dennis [FBATE &1 /I 17 5 BE R A 1) /N BR AR
RILCIE DDIT4 B i 3k A2 35O LN 98 R 1) & ™), Michael D Dennis
& STZ S 1 BIBER /N 16 )G, /ANRALME S DDIT4 Kk
Jn, DDIT4 X T4l JR 3 175 3 B4 28 4l (Rl v~ R I8 2 e 0, 12454k,
DDIT4 55 bR "B s B AH S FA AN il , BARHLE] v A B . R,
TERE PRI F 9 h, DDIT4 B /NE & R A= T A S R LT 440 1B,

AR UWARIE -

MR57EE

1. MRk

1.1 4%
ARl ]
CO2 55754
a7k L
— IR BE R R
Nanodrop 2000 436 Tt
I 2 & PCR X
MR RS
afi KA
TR
W25
(EN YRR e
i UAEH D A AL
H A KA
HZ AL AL

1 & Haier 2 &)

2% [E Thermo Scientific /A F]
% [ Millipore 23 7]

T HH I A A B A IR 2 7]
Z [E Thermo Scientific 2 &)
BioRad

ESCO 4 7]

3 [# Millipore

SRS

Eppendorf

i A R A AR R A3 2 )
TR E R A
EEZK R AT
TEEPE R A
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BEiRTR A2

JE 2R CK E
H FAE L BT AL
EIRREN ) A
T I

HAL B A
N &

&3 pH it

I KA
B FLIKAX

i B K

FE PP LK AE

ChemiDoc MP &t % R 4t

Rk e 22 2 Lo L

T100 Thermal Cycler PCR 1%
HL AT R 42 B T

HUKAL

B

e s 2K A

g AX

i TAES
B B B

1IEE 2GR iR

RT-9600 - H ah AL 7 X
N RIIDER Rl

1A 734X

1.2 F BT

Opti-MEM

RPMI 1640 55555
a4 1iE (FBS)
i A 1 Il

DT AR DURACE 3G 2 7]

HIRMESIHRHCA R A
gk AR A

R R A PR A A
1% 24 AT

ESib!

HRr 3 -FER 2 PR 2 7]
G B F R A A

5% EMR R & F]

X HEE R AF

Hh 8 55 e 17/38 R 5 A F]
Hh [ =5 e /38 R 5K A
X HEE R AF

Z& & Thermo A A

5% EMR R A~ H]

P T ] AN 2 2 A ]

A B LA AR B2 PR 2 F]
Hh ] 56 1

H AHE 5 ¥

TECAN

GV MREX A & /N
i[5 % =] 4 ]

i |5 2% w] A ]

5 [H 75 FLA A

2 [E Matrx 2 H]

EE % KA

b ERE=E

% H Gibco A ]
% [E Gbico A ]
2 [H Sigma A H]
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HHEREAGW
EDTA- R &

EdU-488 {57 &
DDIT4-shRNA JFi i
DDIT4 Ji fi

HRVEE R (STZ)

%Pl DDIT4 £ 7 BE Pk
%P NLRP3 £ i BE Pk
%Pl GSDMD £ 7P ik
f. T GSDMD .57 B ik
RPLFN1 £ FEHiik

fPT Collagen 1 . or B Piik
%4t Collagen 1 H 7o Bk
T B-actin

CoraLite488- 111 EHi iR IgG
CoraLite488-111 £ % 1gG
PolyFast Transfection Reagent
# YR Lipofectamine 3000
Realtime PCR 7]

RNA S sl

PV9000 38 A — 5146 a5
TRIzol reagent

5 H 7 marker

Realtime PCR R £

Cell Counting Kit-8
FAM-FLICA {7 &
/NERJEM: GAPDH Hifk
/NRIEYE B-actin Bk
/NERJEME B-Tublin Hiik

1T =573 Nt 71

T =57 )

1t 5 Solarbio A ]

Jt 5t Solarbio /A ]

M Fi A R A A
i A

BAEE (mMNEDD)

F[H Sigma A F]

Y proteintech 23 ]
MCE A 7]

Affinity Biosciences /A A
X proteintech 23 A]
Abcam 2 H]

Abcam ‘A H]

X proteintech 23 A]
I T B e

Y proteintech 23 H]
X proteintech A H]
MCE 7]

%[ Invitrogen
BEAYRHEL (Rl
BEAYIRHEL (L)
e AL S A F
ThermoFisher Scientific 2 7]
BEAYRE (R
BEAYRH (LD
MCE A ]

ICT A

X proteintech A H]
X proteintech 23 ]

JE 5T B A 7]

Hl e AR A R A 7
HOl S A EORE R 7]
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TRERAEPEK (DAB) BuGiE AL S AT

s ECL A& RO 6 iR &
BCA & H R i w71 &
B A ) 77

PVDF Ji
=R AT L (Tris)
HZE (Glycine)
TR IR SN (SDS)

P Z CACR)

1.0 M Tris-HC1 (pH 6.8)

1.5 M Tris-HCI (pH 8.8)
AR (PMSF)
TritonX-100

“ Wi bERE (DTT)
ik R e

TEMED

it i Wk

THIR

RIPA ZLfRW

TRy

Masson 40387 &

PAS ZLth il 7l &
HARKPL (HE)JORH &
AO/EB (WY BERFIRAL 258D Geth
AWM EE (LDH) MEikA&
JLBFIN 2 7

Hh = e e W &

e JUEL [ ) k)
IR s ) &

H&4Y)

Jt 5L Solarbio 2 ]

1t 5 Solarbio /A ]

3% [# Milipore 2 ]

Jt 5t Solarbio /A ]

b5 Solarbio A ]

Jt 5t Solarbio 23 F]

Jt 5L Solarbio 2 F]

Jt 5L Solarbio 2 ]

1t 5 Solarbio 2 &)

5§ Boehringer 2 A
BHERREMEA ]

% [F Sigma A A

% [H Sigma A H]

[ Sigma A H]

F[E R&D AH]

S RNES| 1 E AN /NS

Jt 5t Solarbio 2 F]

Jt 5t Solarbio 2 F]

Jt 5t Solarbio 2 F]

Jt 5t Solarbio 2 F]

R A F

Jt 5t Solarbio 2 F]
[Eapng=naesty/ MW L)
A R AR Y T RE R 7 P
A L A AE ) TSI A P
[Eapng=naesty/ MW Lo W)
A R AR ) T RE R 7 P

1.3 BGHIAC )
1.3.1 0.01mol/L FriE R F B E I (pH6.0):
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AV (0.1 molV/L F7iEHE): 2.101 g FriFERVE R T 100 mL Z&13K;

B ¥ (0.1 mol/L ¥ EEEN): 2.941 g FFIRANVA R T 100 mL & 48K ;

A (3.6 mL) 5B (164 mL) JREEINAEKEZRZE 200 mL,
B4 0.01 mol/L A7 R HUFEEE M (pH 6.0).
1.3.2 MG IR-FTIE BRENZE R (pH 4.5) [HEL 1]

AW (0.1 mol/L F7ER): 2.101 g FiiERRIA M T- 100 mL Z818/K

B % (0.1 mol/L FFAREREHN ) : 2.941 g FrRTRENAfE T 100 mL 751K

I AV Bili=14: 11 L@, BECH] IR E AN 0.1 mol/L FFiEIR-F7
AR
1.3.3 BRI 2 (STZ) ECH

STZ F&A 100 mg/¥, A 10 mL FERR-FrE RN (0.1
mol/L , pH4.5) ¥k, ZRE N 10 mg/mL, BN B T2 75 B RHOGHR1E,
Z ARG I B -
1.3.4 0.01 mol/L BEMRELZE I (PBS) HIRCH

FRE: NaCl8 g, KC10.2g, NaPOs*» HO 1.56 g, KHPO40.2 g, Jill
A 1000 mL Z&187K 78 50 15 i -
1.3.5 SDS-5 MWt i e e H ik (SDS-PAGE) R4 it 1 e il
BHARBC T W

2 1-1 SDS-PAGE ¥4 Jist F) e 1)
Table 1-1 Preparation of SDS-PAGE concentrated gel

5% 4 [z 2mL 3mL 4 mL 6 mL
ddH,O 1.4 2.1 2.7 4.1
30%Acr-Bis (29: 1) 0.33 0.5 0.67 1.0
IM pH 6.8 Tris-HCl 0.25 0.38 0.5 0.75
SDS (10%) 0.02 0.03 0.04 0.06
AP (10%) 0.02 0.03 0.04 0.06
TEMED 0.002 0.003 0.004  0.006

1.3.6 SDS-PAGE 43 5 Jiit I e 1)
% 1-2 8%SDS-PAGE 43 B Jist 1) I 1)
Table 1-2 Preparation of 8% SDS-PAGE separation gel
8% ) 5 IR SmL 10mL  15mL 20mL
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ddH,0 1.7 3.3 5.0 6.7
30%Acr-Bis (29: 1) 1.3 2.7 4.0 53
1.5M pH 8.8 Tris-HCl 1.9 3.8 5.7 7.6
SDS (10%) 0.05 0.1 0.15 0.2
AP (10%) 0.05 0.1 0.15 0.2
TEMED 0.005 001  0.015 0.02

% 1-3 10%SDS-PAGE 73 B3 i (¥ e i
Table 1-3 Preparation of 10% SDS-PAGE separation gel

10%53 B3 11 5mL 10mL  15mL  20mL
ddH,0O 1.7 3.3 4.0 5.3
30%Acr-Bis (29: 1) 1.3 2.7 5.0 6.7
1.5M pH 8.8 Tris-HCl 1.9 3.8 5.7 7.6
SDS (10%) 0.05 0.1 0.15 0.2
AP (10%) 0.05 0.1 0.15 0.2
TEMED 0.005 0.01 0.015  0.02

%R 1-4 12%SDS-PAGE 73 25 it (I i
Table 1-4 Preparation of 12% SDS-PAGE separation gel

12% 73 2 BZ SmL 10mL  15mL  20mL
ddH,O 1.0 2.0 3.0 4.0
30%Acr-Bis (29: 1) 2.0 4.0 6.0 8.0
1.5M pH 8.8 Tris-HCl 1.9 3.8 5.7 7.6
SDS (10%) 0.05 0.1 0.15 0.2
AP (10%) 0.05 0.1 0.15 0.2
TEMED 0.005 0.01 0.015  0.02

1.3.7 Western Blot HL, 37K I T 1

At #1 10xRunning buffer: Tris base 30.8 g, Glycine 188 g, SDS 10 g %
HEFKE 1L, FEE. AR 100 mL Running buffer, fIA 900 mL
2K BEAEH .
1.3.8 Western Blot %% 535 1) i il

FR&: Tris base 2.42 g, Glycine 11.52 g, ¥& T 2 8 F/K ORI 800 mL)
H, FIDANHEE 200 mL, /5 MEBFKERZE 1L, 4°COKFETA IRAF -
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1.3.9 2xLoading Buffer (10 mL) HJHCHI

FREFENE 0.5 g, JRMYEE 0.02g, HIA 10% SDS 2 mL, B-3idk L
0.5mL, EBT/K 7.5mL, 4°CIKFERLE.
1.3.10 Western Blot ¥t (TBST)

FRE Trisbase 30.2 g, NaCl43.8 g, —XVEVF: S 28 HX Triton X-100
(0.1%) 5 mL i, FH&HMET EBF/KY, BFuEsiite 2 20E
fie, M WERBRIAT pH 2 7.4, BENMEETF/KERRSL, ERNE.
2. SR L
2.1 dHfEE: 7

PR NS NS A (HK-2), WHE TR0 584 B A TR
ANl RATEERFRERFE: R1640 B FEFE+10%FBS+ 1% HHERIES
W, BT 37°C. 5%CO2 4 E R4S 1%,

D iR 7. KT 37°C, WA EH G, BN—IK
PEFER, LRI N KB . KRR R R R340, 5 2min,
YR58 4 VA MR . 800 rpm KK B0 Smin, #F TAEG I LG, IMARLF
) 1 mL 585595, BREWAEWAR M, 5 FRER AN RF#
P

2) AL M RE 80% A AN, FEEB M AR IR,
PBS &L 2 ##, HIA 0.25%% EDTA & AR 37°CRE 7R AL 2min /2
H, BN RER S dl A RARR, SERIIIN 500 uL & i s 77 #2451k
AL FERWEWA, N 2 mL SEAREIREL, K an T B v 2
800 rpm &0 Smin, F FiF. AN 1 mL 588 FRAEE 20, % 1:4 i
ITHEAR

3) AHPERAT: IR IR iRTEA g, AR AR B S, AR
4 800 rpm &5-0» Smin, FF EiE. M 1 mL GIMIEAR (70%5C &5 77 5
+20%FBS+10%DMSO), WFTIRAT, THANGAFE S, HOBEE O, s
0o JHNIBR A G T-80°CUKAE 24h, ZJE TN TR B -KHHRAF -

4) ENES M. 40HIE RS 9R 24h, EHONS ERE (HG, 30mmol/L
WA By, EEPEREFEAE (NG, 5.5mmol/L HAM MEiskssE
F (M, 5.5 mmol/L %% #E+24.5 mmol/L HEE) 1EXIE,

2.2 #:4% DDIT4-shRNA
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218 Lipofectamine 3000 #568]3%% 4 DDIT4-shRNA J 0 Hi4H .
D) 4R ¥ HK-2 AT 4l ;
2) By FMGIR, AMOGEE S RIAT R gL BARERVESN EP 4 1, 125
uL opti-MEM+1ip3000 5 uL; EP % 2, 125 uL opti-MEM+P3000 3.75 uL +
HIBR SuL. EEHE Smin, 25 EP & 2 AWM EP E 1/, =
% E 15min. &R INFERIBEHE 6 fLik;
3) Y 24h J5, WHRmEAEREIRIE, QRS AT T — s
4) BARSHNIERPENIRA (NG, EEiEa (M), EiaAad
(HG), BB+ YL k4l (HGHNC), & B8+ 55 YL pl A% 5 kL 41
(HG+shDDIT4).
2.3 YL DDIT4 it Fik i ki
J7iEIE
HARS A : IE X R (NG), mis i R (M), mifl 2 4 (HG),
= W+ Y B Pk R ORL 41 ( HG+Vector ), i Kl + 55 4y i % 9K i kL 41
(HG+overDDIT4) .
2.4 SEHFREEE PCR (Real-time PCR)
2.4.1 5 RNA 2
YHH/H 23 55 RNA FEROSIEUK BT, Fra Feph4 &k K RNA
SISLIN
1D P2 RNA M4 L5 7R3E, FilvA 1) PBS ¥eiil, ek
2 PBS(WT4%), MM 1 mL TRIzol, 7&/r"kIT4HM. UKHES] 1 mL EP &
H, UKL 10min, 7870 24%; W Z4 2 RNA H£EL, I 1 mL TRIzol
i, HZIRHIEIRAS (K EHEAT), EEARFELZ 82K TGN
2, WAL XI5 Y, 12000 rpm, 4°CES.0r 20min, B EiEEH N EP &
2) IIATRA B =5 F % 200 uL, K EIEE 20min, 12000 rpm, 4°C &
0 20 min, HX I JZ RNA ZEHGH 7 23810 EP 45
3) JON 0.8 MRFRTIA 1) R N BE, -80°CH B it 45
4) BUHAEA, 12000 rppm, 4°CECr 20min, _FiF, BEIUE;
5) 75% 0 (CTERE KB /KERHD ¥E2 ¥k, &K 12000 rpm, 4°CES L
10min, 3 LiE, BHUTIE;
6) i TAEE T HARBET, NG E I K KIS
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2.4.2 RNA ¥R &

Nanodrop 2000 73676 1T & RNA 3K, BARPIRIT:

1) Blank: MK EEHT, Jo¥F 1 ul ¥ RNA FICEE K& 7K blank P47

2) WRIENE: B 1 pL RNA, Kk i Fnafi g

3) PHAl: HRPE OD 260/280nm LUfE, Xl RNA HEATAE VAL, HHiE
7E 1.8-2.2 Julil N K78 RNA 2By, wlat T T —05Lh.

2.4.3 RNA i #3% i cDNA

W Bk RNA R, iR G S0l B AT SO s A3 2160 B cDNA,
HARERAE P IR T

1) £ BRI EE LR DNA, IR, BFIRABEE, 42°CiEF 2min;

K 1-5 WRESFRMAER 1

Table 1-5 Reverse transcription reaction system 1

Ho PRRR S A 5
R RNA (0.1-5 pg) Variable (2 pg)
5xgDNA digester Mix 2 ul
RNase-free water nE] 15 pL

2) T SR S R AT TR
o2 FEG TR B 10 R P 4k SN I S SR A, B SE R R RIR A B
R 1-6 WHFRNAKR 2

Table 1-6 Reverse transcription reaction system 2

oy PRRRY S AR F
IR OV 15 uL
4xHifair®IIl Super Mix plus 5uL
ISYFIA LR 20 puL

3) WEHHZFEF: 25°C—5min; 55°C—15min; 85°C—5min;
4) FEFPSEH, B EP BN 20 uL LK E K, FoREIRAT
2.4.4 Realtime PCR
D RNARRHIECH], TR G B O
% 1-7 Realtime PCR [ WAK R
Table 1-7 Realtime PCR reaction system

Ho PR AR 2
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Hieff® qPCR SYBR Green Master Mix (No Rox) 10 uL

RS9 (10 uMD 0.4 uL
Ja51% (10 uMD 0.4 puL
B DNA 2uL

Jolig R 4K JnE] 20 uL

2) ¥ LR IR AN PCR AGHATY 3, RNFRFUIT:
95°C 5min—[95°C 10s, 55°C 20s, 72°C 20s]*x40—>95°C 30s—25°C 30s
3) THEARYE NS CAE AT THEL, B-actin/18s AN Z, F 2°°
ORI R SEER 2, H bRk R AR SRR &
NIESI P H00E -
DDIT4 Forward primer 5'-GAGCCTGGAGAGCTCGGACT-3'
DDIT4 Reverse primer 5'-CTGCATCAGGTTGGCACACA-3'
B-actin Forward primer 5'-CATGTACGTTGCTATCCAGGC-3'
B-actin Reverse primer 5'-CTCCTTAATGTCACGCACGAT-3'
IR S YD AR
DDIT4 Forward primer 5'-TTCGA GAGGCAGA TCGCT -3'
DDIT4 Reverse primer 5'-GAAGAGGAGGACGAGAAACGA -3'
18s Forward primer 5’- ACACGGACAGGATTGACAGA -3’
18s Reverse primer 5’- GGACATCTAAGGGCATCACAG -3’
2.5 MOt
1) RO HK-2 4t 805 20 70 N T12.5 9, i ROUGEE . #e B XU B,
%L, %M Lipofectamine 3000 %% {771 i B 4% 4%, oh & I mhELs 7=
FEYR SRR TR
2) ¥egk 24h 5, TR CAHMREIREOT ), e EXT IR RE, &
BER RN TR, KB TR
3) fEfERTFE 48h J5, H PBS IEVELNAE 3 K, K Smin;
4) [ : 2% PBS, WIEEEIR [ E 4 30min, PBS JSBE4IIE 3 X,
YR 5Smin;
5) #14L: 0.2%Triton X-100 FT4L 20min, PBS ¥ 3 X, K Smin;
6) HH: 5%BSA Fif¥f A 30min;
7) d—i: BCLEXT S —$i (DDIT4, 1:100; GSDMD, 1:200; FNI1,
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1: 200; CollagenI, 1:200), @& 4°CH AL ;

8) [alile—#i, PBSIHHEAIM 3 X, HEX Smin;

9) e P (1:100), 37°C, 1h;

10) PBS JEEE4HM 3 ¥k, &K Smin, 2 DAPI 75 K 7504t s

1D W&, IEERLEMENEEM.
2.6 AMMEANE (LDH) 35N E

RIEULEH S, FEARIEW, BEAPERIT.

D TR, RERMN AR, BEAEWNT:

% 1-8 LDH Jx JBi{A %
Table 1-8 The reaction system of LDH
A AL WAL XFHRAL

M7E/K (ul) 25 5 5
0.2umol/mL A R & £ b 1 20
W (ul)
FRAEA (ul) 20 20
FEJRM (Ul 25 25 25 25
g1 (ul) 5

2) B LR R, 37°CiR# 15min.

3) FFLIIN 25uL 2,4- LR

4) JRZE], 37°CIEIA 15min.

5) AFLII 250uL 0.4mol/L NaOH & -

6) VB, ZIRHE Smin, BEFRCIEROGEM (K 450 nm), it
HANXW T, LDH EM (U/L) =(A MlE-A XTH)/(A FriE-A 25 A1) xC i
HEXN*1000, N: FEAMNA AT AR5 20 C Rt FR#ERIKEL, 0.2 pmol/mL;
1000: HEA#HE, mL—L.

2.7 AO/EB (MY REFE/IRAL 458D WG

1D AR HK-2 401, i mngEERE gy, R
FRIEEEFE, Bl 24h 43 N 24 FLIRLER SRS 5%

2) ARIAPES EE RN % 48h 5, FRkEFREL, PBS WiHiK.

3) BB Yt MR (IxZEMR: AO: EB=18:1:1), FEHHHIBE
Bl QEEWTE, B4 200 pL MR, HimEEHE 5~10min.

%

|
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4) BIECRMEE T WL, .
2.8 CCK-8 4y JAa
1) XPEAE K HK-2 A7 SFLAR TR, 12T mcfil/id Rk s, %
v 24h 5, WHALTHEL, HISMMETR. AR T AN 96 FLERH, 3000
ANAR/AL, IINARR T3 200 uL (NG, M B HG), 5 ME L. #
96 FLAR i [B] 4 Pt 355 % 7 A 4k 2R 455 7
2) 24h JEHUCHH 1A 96 LM, FElEgRdE, BESLINN 100 uL Boif i)
A CCK-8 MXULH;F-EE (UK FRIE: CCK-8 N 10:1), 37°CiF &
2-4h J5 FERAROCHEEAT R (B EEAE 450 nm).
3) m=bEE T 48h, HUHEE A 96 fLAREA TN & .
2.9 EDU 7 il 24 A 38 5
1) 96 fLiR kb aif, &L 1 752 A, HAHARE 3 ANEL;
2) FERIFER, I IxEDU ¥, 1HEFE 37°CHEHE 2h;
3) W E SEEE fE I A, R S R T 2 40 15-30min, 325 [ E s
4) fn\ PBS EESEAIM 1 1K, FF R
5) JMA 0.5% Triton X-100, =¥ H 20min, M, 72,
6) S PBS, ¥kt 2 K, F;
) MARMNIBEY), $ER L= ERE 30min, A, PBS ¥E 2 IX;
8) JNA Hoechst HGHFEH 20min, 7 Hoechst Y&, PBS ¥t 2 &
9) BOCWAME NI, AT ST
3.0 FLICA/PI 3% 58 e JL 5 =
1) TAEWECE: FLICA fARBEN B0 5, JIA 50 uL DMSO B E A
150xfif 77, A 200 uL PBS #iks N 30xFLICA TAE#AA; Apoptosis Wash
Buffer (AWB) #ik: 2B 740K 10xAWB #iB N 1xAWB; Hoechst 33342
BoE: BUHIIE, RFREEN 0.5%; PIECE: BUHIES, AN 0.5%.
2) STEUH HK-2 g0 -0 5150 N T12.5 i, ok R BE L Gy . AN [R) B
SERFERE (NG, M, HG) 7%,
3) YL 24h 5, THEUMER (ARG SRR,
4) i BERIIR 48h J5, FEEFG IR s FREE, IO\ 100 uL 1xFLICA
(30xFLICA TAFW: 1xAWB=1:29),37°Ci% & 90min (20min, £/ 5min,
20min, $%37 Smin, 20min, #%%f Smin, 20min);
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5) WHELEHR, 372 FLICA, MMASERFHFH, 37°CH¢E 10 min, 3

6) F%LyE, MAA 200 pL EAEREFRIEE 0.5% Hoechst 33342 DL K&
PI, 37°C %EGHFE 10min;

T FF LT, IMAF SR 73, 37°CiFE 10min, PBS 2 /X, Smin ;

8) M ZEW 200 L, =6 [F %€ 20min;

9) BT, A& DAPI Hf A ld Fs

10) e FILRAERMEIE R AW EZA M, BH. BIELakER,
B . (1D 34 FAM-YVAD-FMK , PI #Hjig; (2) R
4 Mfl: FAM-YVAD-FMK", PI 4iffd; (3) A5 T-4fl: FAM-YVAD-FMK" ,
PI" 4 ..

3.1 AR I HK-2 4 fET

D TAERECE: J7ikFE L

2) MR G, FJC EDTA WEREEIL, RGN 2R 2K R
EP & . HiRHE 200 g, B0 10min, /N0OFEZE B WA E 1xAWB
HEAHM, T B 1x100 4H BT EP B R, N IxAWB 1R
290 pL; R 3 EXMIE (A4, FLICA MY, PIHYLA);

3) BEMA 10 uL 30xFLICA 740R21, 37°CEDEIE 90min,
20min BFIESR EP & (A4 P YL AMA FLICA Hft);

4) J|ELER, A 1mLIxAWB WHTRE GER—EER), 37°C
EEOGHRE 10min, =¥ 200 g F0 Smin, NMOF LIHR;

5) 1mL 1xAWB #2400, 37°C fHERAEEEEE 10min, PEAR4s
&1 FLICA, =8 200 g B0 5Smin, 7 EiE; (FLICA HYL4H )4 n]
PL 4°C VKFEBREICIRAT 4h);

6) AN 400 uL 1xAWB EHE40MI, A 5 uL Pl 2E2RITIES, =
IREDEEEE 10min 5B TUK L, 30min B _EAL T . (25 H41M1 FLICA
JLAH A M A PT Bet);

7) BD Accuri™ C6 Plus it sUAHEACE M40 A £E T2 L 28, FLICA I
RN R SR 58 492 nm A1 520 nm, PI AR KA KR S K
438 488-492 nm A1>610 nm. FENMFEAHTZ) 20000 N, T F
PR R B2 T 2 D

33



R ie X

3.2 SEIGEY)
3.2.1 1 ZHH R I /N R

6-8 JE RS HEME CSTBL/6 /N, (EFA2T WT Al DDIT4 ik /N i DKO)
BEAL > AVUAH, WT SRR GRS Sh 22D, WT-DKO ZH (75
BIERER ) » STZ-WT 4l (JEREEST 50 mg/kg/day STZ, EZE5 R)
A1 STZ-DKO 4. (BElETEST 50 mg/kg/day STZ, LS5 K, F4 6 . 1E
U 5e Be— & Ja A 2 B IR, IfL8E = 16.7 mmol/L HPRFEBH M (+++~++++)
e 1 BN R /N BB AR R T o SEEG AR, /NER B Bt B RoOK, HH &
JEI— VR AN B SRR S 16 JH, FRE/DN RAKE, A BE3H T EUM
OB HIR T 4% 2 KRR g, 2W/K. B, A EIEHaR,
T HE. Masson. PAS £l A0 G0 % 2H A G B 2H 2R vh B IR R IA . #0
S EHRE T AR, UM T EE4EH RNA FIEE T, Realtime PCR
1 Western 5 .
3.2.2 2 TUHH R I /N R

8 JE#S C57BL/ks 155t db/db /MR (40~50g)18 W, fd B iE!: C57BL/ks
[F] 5 X RE db/m /MR (15~20g) 6 A, T Hm R K= 5. B
AH/NBAE (22~25°C) 1HIR (53~57%) M4 F 3%, ERFFRAT (12 /)
INFRERH, 12h &I, & I BRI R . 43 15 0L db/m 2H: 40P db/db
/INERBERLZ N db/db ZH: AALFE, db/db-control ZH: A F SR AL VE ST
HBAAV2/9-luc NC XfH#&; shDDIT4 4. AM'E & 5 A7 5 HBAAV2/9-m-
shDDIT4-luc (shDDIT4 J¥%1: TTCTCCGAACGTGTCACGTAA). #A1ERT
F 10%/K&&EE (0.1-0.2mg/20mg) Xf LIS T RRER, IFEMYCE
BHBEHAMN lems T2 2em &bFFJ), BZ5rBRENTHLR . il G 25
B E, MRS A 30G I RVEST 4TS SN 2 00k g, FAREMRIEFES. A
A do/db /NRARF VIR AME T, EBrAEREER. SLieiiE, AT
H SR, 2 FBEN-—RIOERAE, 16 F2EE 12 /G, FREM
&, WACHHATEGM . B EFHLRAR T 4% 2 BHEE 2, Sk, EH.
AL I ZH 2N, T ARSI 41234 DDIT4 A1 NLRP3 & A%
5o #R B HLRE TWARAE, DU T EE4RBUE 8 H 5, Western failll .
AR TR A AL R R AR B2 0 2tk
3.3 R AU A
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ST RS IEH LIRS T e B R 4um), AR (2558
AR MALEE), G A0 2208 F 0 1A Mg AT T A

1) ¥ Fr: 65°CHEF 5 Fr oh, U] SMSTEE3E L, IR A&,
FrA. WS ET, [FIRESAMRHLE 2h, A0 2 =00 5 BT i ;

2) Wil PR RIREN =AY W IR R -

—HZK T 8min

ZHZE I fL 8min

—HZE I §T 8min

3) KA Wi E, V) BEARREE RS H & 8min, Jo/K LEE—95%
LT 85% LuE—T75% L1

4) PBS iEWEYI A 3 X, REIK 5Smin;

SYTUEBE KU IR AR 0.1 mol/L AT B E MK A det,
HIRBENZIFRIKE, KB 1h, BB EHRASHRER.

6) PBS J&EVEI A 3 WK, K Smin;

7 B AR A X, N R R
A R ] 30min, PBS IE¥EYI A 3 ¥R, UK Smin;

8) —Pi: WI—HL (—HIMBBMEPUA, DDIT41: 200; NLRP3
1: 2000, wIrEEAMAELX, 4°CiEE R

9) FE R, WMEMYIAESER, PBSIHEVWIA 3 K, K Smin;

10) Nt s5s ;2 R, 37°CH% & 30min, PBS &P 3 K, AKX Smin;

1D =9t: BTHHLRFER PBS, MINBERERCLFEP/ MR/ R 1gG
REW, 37°Clh, PBS{EVEYI A 3 Ik, K Smin;

12) Eth: DAB KM A WA DAB iR%5 2 Ol B #0&E 24 LL 1
il DAB (3R, RV BRI H 2K, S8 T 92 Wg i (fe
VIR BN ERAKE LR A, Fra vl R Eds wEan §—2. E&: DAB
R B HLIEC I 5

13) B4 UIF B FHARREER P EY 2min, HRKMIE;

14) tb: VIR BT 1% 01k 10s, B RAKME;

15) iR¥E: EHAAVI RN 1% 20K IR 5s,  H SRR

16) WisK: RS, ALY KITGRNES BRI CHRARIR ) =
WD FfiK: 75% % 3min—85%Z. % 3min— 100% % 3min;
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17) B, B XMLV 5, i s g i T8 v 41 23k,
B E R, TR

18) Image J KA AT HUALEE, TFE P EEE, g R,
3.4 Western Blot
3.4.1 AR

— IRMEF AT UIE S B RN EHRAZR S EALULT A 1 mL
RIPA ZfEWRA EP tf, B TUK . RIPA ZLMRCAEAS FHRT S 40 oA
PMSF. DTT &4 H B, i H&ZKREN 1 mM. SJHPK E5IHK,
F+E 30min, 4°C. 12000 r/min &0 20min, B LJEW, #E—PEEA
WRE
342 HARERE

FIH BCA EHEERNENEFEL KL, HITEOEE, HARSK
WRAER

D TAEBMIECH]: %08 BCA 5l Cu ik5=50:1 1 LLBIED I %
BCA TAEM, AR, REDEIH;

2)  FRUESIFEE: B 10 uL 5 mg/mL BSA FRvES:H, I 90 pL
(K] PBS, FREAZIREN 0.5mg/mL bR . ¥ 0.5mg/mL brifd% 0,
2, 4, 6, 8, 12, 16, 20 pL Nz 96 LR K& A UESFLF, PBS #h&
%20 uL, BRZR RIS, F R B SRR

3) FEmmMEe: 1 ul FEA AT 19 pLPBS MR 78 7012, TIAE] 96
FLAR IR AL

4) FEEbrCEeE: PRk sh FLATRE S LA 200 pL BC4F ) BCA TAE
W, 37°CHFE 20min. FEAROCINE KA AS62 nm FIROEEE, 1d3%%L
s

5) MRIEARHE IO RAE, ehilbrrdh 2, RIS 2 T 5 XS
N B, PR LIRS 4k, 19 BIREA R BB AL

6) FHEAE o B /MR EE AT T, K B R B PR B A —
F, INZEEARFRK 2xloading buffer, 100°C4: &4 10min 2814, -80°CYK
FEORAEF
3.4.3 SDS-PAGE

1) SDS-PAGE #ERECH: JEVEBEFR (B 1.5cm), WKMLIK T3
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AR K5y, REMRBEEBCR A KB AKAR . $2 AL 7 3B I
GATCHR, ooy B, ENAZELF B, H R RS PR A
FEiRFFE 30min, FFor B REEE . (B4 R R, HIEARBETE, HFIREEAN
AR, WAV, =IEFE 30min, PP

2) HJK: HARHVKRE, BURBEERKIRESS, ERAEN, MR
2, B, ANEKEMER. LR, REFLIIA 20 pg 28 G711 & I RE
it I R ) B — A FLAN e — L Bl N 5wl A1 L P44 marker
(loading buffer #h5%). EHEMN, HIEHERA, HE 90 V HIGHIK,
21 30min J&, FEMIRASER, KHEERE 120V, 4Rk, BERED
WEHR TR AEE N2 B I R v, 2% 1k FLUK

3) BRED: BEPKEER, PEATEIEUTFIEAN. PVDF B, M UE4CHE4E — ]
BRNIBA TR . PVDF JBE A H BEEGE 1min, 285 RN B 24 H
FIFEREIR, SARAET, B R EJRNESE— = JE4R— &8I —~PVDF i
= XZIEA M4, BN Z, IR B AR R 2R 0T 5 % B i
ANFEENFE G, 300 mA B 2h;

4) ¥ LR, TBST JEYE Smin. TBST ECHIA 3% AR T58)

(M/V) ZiRE A 1 h;

5) —¥iEE: IMA—# (DDIT4 1: 200), 4°CHiHE LK.

6) P E: & K, EHEIR 30min. BIY—HT, TBST i&E¥E 3 K,
FEUR 10min; HOAN 30 (o =H0 1: 10000), =IRFEKEE 2h.

7 B ZHUEESR, TBST jEdE 3 X, 10min/{X. PVDF JEH
TBST 2, PREFEAEEME. ECL tbZ k6l A WA B ¥, ERRE,
I VKBRS, S5 I Image J 3434 T 261 04
3.5 Masson 4t

ASHG 1% B 2 R B Masson = L e (il G D IR AT, BRI T

1) % 7 BbEAE S P IRAT THC Lt Al ] 5

2) HEY RN A S, FRIIER;

3) R, HR/KIEBE 10min;

4) Masson i5f] B KT f1 i Gt i i 2N ARl 2 23X Yett 3min, H
KAKIBYE 2 I, FFR 20s;

5) Masson 7] C Mayer 75 A 2 4% 683 0 2 A5 24 21 X G4 3min,
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FRABKIEDE 2 IR, BHIR 20s;

6) Masson 7! D BRI 4L, B RAKZK L4k, ZIE/KIEH 10
min;

7) Masson 7| E WNFZL 2L g e m e i b, 44t 10min, 28
TRZKIEBE 2 X, IR 20s;

8) Masson 77 F i EH B Vs Wi i 2 A 20 211X, 5% & 8min;

9) FEEBHRRIAT, AHKYE, BB Masson W71 G R fZ ¥ 4L
R G4 Smin;

10> Masson 7l H 55 BRIE R BE AL IS G 0, U HZ X F0H
055 BRI VR AL 3 2min;

1D WEAKE B : IR 95% LB 30s— oK LEE 130s— JE7K LB 11 1min
— 1§ 2min— 2 I §T 2min. BT, S0 R 4T 5 .
TE B0 T WS B A 23 1 S A 24 ) A5
3.6 PAS 4iffy

ARSLE M PAS BAE UL AT, BEAAIT

D R B SSOP IR THC ettt [ ;

2)  HR/KIEPE 3min, ZEWKIRIE 2 IR, IR 20s;

3)  CKBAZY RN A BT, FIEME Smin;

4)  HRKIFE 1 IR, ZEWKIRI 2 IR, BHR 20s;

5) BHHALY F BENRFA B Schiff Jefa i b, % E IR E 20min;

6)  HKIKIEPE 10min;

7 BARYENRF C AR R AT, Jei% 3min, 7K

8) ki D BRME IS4 5s, KPE, EUKIREE, 7KPE.

9)  B/KIBEM: HKIK 95%4EF 30 s—To/K LBE 1 30s— /K OB 11
Imin— — 2K I L 2min— —F 7 I §iL 2min. BT, W00 e 4T 35
Ao AESIMEE N S B LIRS JE ARk
3.7 Rt

SO AS F GraphPad prism 9 BF#HAT i 1H 40t SR ARECH t
BHTHEmA B ZES M. B 2 53T (one-way ANOVA) 5 56 &2
> 3HZ A ZESR, P<0.05 BB Gt E .
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%z =R

1. DDIT4 7EEHEES T HK-2 4004 FIRE

N T H9E DDIT4 fEmFE R T8 /NE E R AR Rk, DANE /D
% b HK-2 ABFRX 4, HG (30 mmol/L %) 55 HK-2 41/ 6h,
12h, 24h, 48h, 72h AS[E[E] &5, A5l DDIT4 (1)K 1A 481k, Realtime PCR
I Western Blot &5 R Eo~, S5XHHEZH (0h) FHEL, MEHEHES 12h FFiG,
DDIT4 mRNA FE [ 146 2 3 0, Bl & b s S0 A] 1 ZE K, DDIT4
mRNA FIE AR RIEEBEIE N, 48h A% 5% (Fig.1-1, Fig.1-2)

w

k&

B

W

¥
*

—_

Relative DDIT4 mRNA expression

o

Oh 6h 12h 24h 4sh 72h
/] 1-1 Realtime PCR A& Il =4 755 T~ A 8] I 1] 50 HK-2 ZiJfd o DDIT4
mRNA IR
Fig.1-1 The expression of DDIT4 mRNA in HK-2 cells at different time points
under high glucose stimulation detected by Realtime PCR
"P<0.05, “*P<0.001, vs Oh

A B 25

N
o

-
o

Oh 6h 12h 24h 48h 72h

. s ‘i'
ns H *x
e [ ememn] . [ ]| | H ]
Oh 6h 12h  24h 48h 72h
&l 1-2 Western Blot o Il = 5 190~ A [ B 18] 5 HK-2 4i g+ DDIT4 {3
EESuy Pl
Fig.1-2 The expression of DDIT4 protein in HK-2 cells at different time points

DDIT4/B-actin
P
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under high glucose stimulation detected by Western Blot
“P<0.05, “P<0.01, vs Oh

2. bR S B N b 4l il NLRP3/Caspase-1/GSDMD # 55 518
P (1) 5
TR AR TR AR R B NE BB IER, 23l BL NG
(5.5mmol/L % Zj#E) . M (5.5 mmol/L %% #E+24.5 mmol/L H 25 ) FN
HG (30 mmol/L % ¥¥) AT Tk AE5E 5% HK-2 40/, Hrb @b o A [E it
A& (6h, 12h, 24h, 48h) T, LAME 1A RIS 1 %5 6% LS AN R Is
] S0 HK-2 20 580 (5 5 8 BV AL KPR R2 M0 . Western Blot il 45 5
WoRENEE S LS /NE L4 NLPR3 Ri&/KF, {£#k Caspase-1 Al
GSDMD BTG4k . T NG 45 M At REKFERTLEEZ X,
HEZFEKT HG H. #RmEiE, mASBEERSE, &5 HK-2 40/
H1 NLRP3/Caspase-1/GSDMD  #E(5 5@ #% 1 F ZiFE K, 1 H =ibE 55
48h NLRP3/Caspase-1/GSDMD #JEAG 5 23K =0, 21 R SLIG e #E 0 7]
FUNTERETIE 48h  (Fig.1-3)

A B
NG M 6h 12h 24h 48h 2.5
NLRP3[F= =~ — == == | - =
B-actin [emp > - - o o= 2.0 : ! = M
Pro-Caspase-1 P45 | =& == = 6
1.5 - = 1zh
Caspase-1 P20 I 1 24h

B-actin |-—-- — —-l

GSDMD-FL [wy il i o “

48h

Relative protein expression levels

:0 nnﬁﬂﬁﬁn-[ a.l.&-f nfﬂﬂ nnl'l M 1—1

GSDMD-N s N S o

p-rubutin (A D A LII 1] & F S e 0“9
|- [ QQ V) &P

Kl 1-3 mfEAE S HK-2 4H AN [F] S [E] £ NLRP3/caspase-1/GSDMD &
RKILTE D
Fig.1-3 The expression of NLRP3/caspase-1/GSDMD protein in HK-2 cells at
different time points under high glucose stimulation detected by Western Blot
“P<0.05, “P<0.01, vs NG

3. SR /NVE b R R T AN AR 4R S OB AT
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(1) AO/EB ZLtafillgn o se Mt : NG M. HG AR &M T
HK-2 40/l 48h, NG A M H) L FIA LA BRI E M, HG 5 48h J5
HK-2 40 fAR L 58 e e o G o (A A I 52 BE 4 B, AO 1T 5838 FF IR A X
DNA, & H &kt t; 1 EB {XREiE T 4l M2 3 I 4m A, ik A% DNA,
RIGLLEATN) . GRPen: BPEHEF TN, B/NE bR AR e Pk 52
# (Fig.1-4) .

NG M HG

[ 1-4 AO/EB et kil &% 2H HK-2 40 B 1) 40 M e B2 - (200D
Fig.1-4 The cell membrane integrity of HK-2 cells in each group detected by
AO/EB staining assay (%x200)

(2) FLMEAR (LDH) J&MHAN: NG, M. HG AR T T
HK-2 4Afifl 48h, 5 NG dlAHtL, =FE7ES T HK-2 48R0 LDH B
D, EREES%E N (P<0.00D) . $2n: EHES S/ NS A
&, SRR R AR (Fig1-5) .

(3) CCK-8 4Hfi% /146 : 5 NG ML, ks S0 HK-2 40055
I EIRT, EZREAGERE Y (P<0.00D) . in: SHESE /NS
ARG, RIS J10kES (Figd-5)

B
400 150

U
(=1
(=1

100

relative to NG)

]
o
(=

wn
=]

LDH activity (U/L)

(=1
=1

Cell viability (%

(=]

0 L . = -
NG M HG NG M HG

B 1-5 % 2H HK-2 40 0 2L 1 il 220 Bl v A0 28 P 0 7
Fig.1-5 The LDH activity and cell viability of HK-2 cells in each group
“P<0.001, vsNG
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(4) EDU 435 iE A : NG, M. HG ANE &4 i HK-2

JHAE 48h, 5 NG AL, =SS A HK-2 4000 EDU 4L Lb 6l R, %

FHEHAEG AR X (p<0.001), FIHENEGE S HK-2 40 #3858 3% P 55
(Fig.1-6) .

EDU Hoechst 33342 Merge

7
=

cells (% relative to NG)

S

of EDU-positive

100 =
‘ \ ‘ \ wok
| | |
NG M HG

& 1-6 EDU il %4 HK-2 43585 P (x200)
Fig.1-6 The cell proliferation activity of HK-2 in each group detected by EDU
analysis (x200), *“P<0.001, vs NG

o

Relative ratio

(5) HIE R IEILR A M FLICA (35 Caspase-1) Al PI M #4%: NG,
M. HG A EZAE N T HK-2 4/ 48h, FAM-YVAD-FMK (4ith, &
Caspase-1 #REF). PI (Z0f4, ARicE4iffd) A1 Hoechst 33342 (Wfa, #x
WCAMIAZ) ST T Gt g RE7R, 5 NG 4AH, HG 4 FAM-
YVAD-FMK F1 PT XU FH i e detadii 2, HG AR BT HK-2 41
(FAM-YVAD-FMK'"/ PT*4Hfd) 3017 1.07 5, ZRAEFRITFE X
(P<0.001) (Fig.1-7)-
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FLICA PI Hoechst Merge

250

200F

150f

100 S —

50F

Pyroptotic cells(% relative to NG)

NG M HG

B 1-7 =R HK-2 fﬁiﬂ’@}:ﬁaﬁxj‘t%%{%ﬁi)ﬂﬂéﬁﬂﬂ’@%i
(x200)
Fig.1-7 Detection of cell pyroptosis in HK-2 cells stimulated by high

glucose using Immunofluorescence confocal (x200), "P<0.05, vs NG

(6) ML ARAK ML AT: NG M. HG AJFAZHE R T HK-2
i 48h, RN AE B I & HAMM R A LT LS. SR ER,
5 FLICA 351k Caspase-1) I PI XU 4egs —2L, ML NG 4, SHiES
48h [1) HK-2 4Hffl kAT N8R (Fig.1-8).

A

NG

PI i

FLICA

B 1-8 i A P AAS I i B 5 5 HK-2 405 i AR T 10
Fig.1-8 Detection of cell pyroptosis in HK-2 cells stimulated by high glucose

using flow cytometry

(7) Western blot £l HK-2 4 fifi & DDIT4 A1 T-AH A8 bR ) 2 3R
it: NG. M. HG AFE4MH FF7i HK-2 410 48h, 5 NG 4 HEL, HG 4
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HK-2 44, DDIT4, NLRP3, Pro-caspase-1, Caspase-1 P20, GSDMD-
FL(GSDMD 4:K:), GSDMD-N(GSDMD i A Et), ASC, IL-1B(mature),
IL-18 Rk WM, ZRBEAGIHEE X (Fig1-9),

A

NG NGM M HG HG B
NLRP3 — —= Gl 6N
DDIT4 |- --w
NG NG M M HGHG i
+ NG
p-actin --..-‘ =g

el s - .
Pro-Caspase-1 [ s s i — —
778 o [ |
— g 23
IL-1p (precursor) £ ] 220
Caspase-1 P20 ’ N = g5} .
old

r
-.-——-| = 05fe

"

IL-1PB (mature)
B-actin

LB S |

Boactin [W . . - - i

B-actin | e - 0 - - -

GSDMD-FL ‘”.ﬁ

P-Tubulin | s - -]

] 1-9 Western Blot £ Il =% 175 5 fa 40 M0 A5 T AH R 4B AR B H IR 3R 1A
Fig.1-9 The pyroptosis related indicator proteins expression with high glucose

stimulation detected by western blot, “P<0.05; **P<0.001, vs NG

P —

(8)H P 5 eI HK-2 4l g 7 DDIT4 AIAE T AH AR bR B Rk

NG. M. HG AR T+ HK-2 40 48h, HIER L5 HE 5 Western

blot £5 - —%, 5 NG ZHAH ., HG 20 HK-2 40/ig, DDIT4, NLRP3, Caspase-

1, GSDMD Zti B Bfng, KICBESGR P EREFRIEE X
(Fig.1-10)
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llwﬁfxﬁhm%@HKz%%¢Dmm &mMDr@MBﬂ
Caspase-1 FJER HRIEE O (x200)
Fig.1-10 The protein expression of DDIT4, GSDMD, NLRP3 and Caspase-1

in HK-2 cells in each group detected by Immunofluorescence (%200),
“P<0.001, vsNG

(9) Western blot il HK-2 4+ A 4R AR 1781k : NG M. HG

[F) 4644~ T HK-2 40 48h, 5 NG 4UMit, =TS, Collagen

TypeI A FN1 S HFRES N, KEAE g 45 R 2 5 B A g% = L (Fig.1-
11).

A B.15 = NG
NG NGM M HGHG 3 =
Collagen 1 - v —— % 1.0 HG
p-actin ‘“-----| _%
505
FN1 ‘ ] —-‘| g. |l| - ‘
B-actin | - e ey e o ] 5 |-| — |_|

Collagen | FN1

] 1-11 Western blot £l %20 HK-2 4 il £F 4E 4L 45 b5 1R 1R
Fig.1-11 The fibrosis index expression in HK-2 cells in each group detected by

Western blot, "P<0.05, vs NG
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(10) el HK-2 i P2 4t fabrii 2 tb: NG, M. HG
AN AR T 10 HK-2 i 48h, 4R 4h R Western blot 45 2R — L,
bR HK-2 i 5, A 4E4LFEPR Collagen I A1 FN1 Y i g, "
R E g AR ZE R EA SR X (Fig.1-12),

DAPL Merge

Collagen T DAPI Merge

K 1-12 %Ekfﬁhﬁu%éﬁ HK-2 ?EHH@EF' FNI1 Al CollagenI E’Ji% r
(x200)

Fig.1-12 The protein expression of FN1 and Collagen I in HK-2 cells of each
group detected by Immunofluorescence (x200), *“P<0.001, vs NG

4. @A DDIT4 % HK-2 40 £ T F1£F- 4E 4k 45 Fr 1 5200

(D) WRZCEREGUE: Realtime PCR. Western Blot. 5% i Y645
SR, 5 NG 4ME, HG 411 DDIT4 mRNA FIiE AR EEL T, #
YL sShDDIT4 Jii ¥ J5 , 40l tf DDIT4 mRNA F14E [ #8% 1508/ (Fig.1-13;
Fig.1-14).

>
o9

w
*»n
¥
H

HG
NG M HG NC shDDIT4

DDIT4 - --

|_| ﬂ H B-actin _...|

HG HG+NC HG+shDDIT4

nN

-

Relative expression of DDIT4 mRNA

o

] 1-13 Realtime PCR 1 Western Blot 41 DDIT4 [ fiC 3%
Fig.1-13 The validation of knockdown efficiency of DDIT4 using Realtime
PCR and Western Blot, **## P<0.001, "vs NG, vs HG
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HG+NC 11G+shDDIT4

. z 250}
o n Snm, "0 =4
£ 3501
h -- 5 H

@l 1-14 ﬁaf&m‘c‘b’ﬂﬁ DDIT4 E’Jnﬂﬁmz (x200)
Fig.1-14 The validation of knockdown efficiency of DDIT4 using
Immunofluorescence (x200), ™*## P<0.001, "vs NG, *vs HG

(2) " DDIT4 5, AT HATHE A GSDMD 17224k W4
HK-2 20, $2E4Hi a1, Western Blot £l GSDMD ()38 4k, 45 5%
71N, shDDIT4 81 B 2 3011 5 9% 75 5 11 HK-2 41t GSDMD-FL #1 GSDMD-
N MRk, KEESHES BASHEE X (Fig1-15).

A B
HG g i
NG M HG NC shDDIT4 i =w
GSDMD-FL - - Ll L — %i | = HG+NC
£ it = HG+shDDIT4
GSDMD-N . B o . : HH H ﬂﬂ
prubuln L

& 1-15 Ffk DDIT4 5 Western Blot £l GSDMD #1751,
Fig.1-15 The Changes of GSDMD after knocking down DDIT4 detected by
Western Blot, "#P<0.05; #P<0.01, **P<0.001; *vs NG, *vs HG

(3) MUK DDIT4 f&, S 28 Y6l 41 i A2 T 44T B GSDMD H48
fb: 5 Western Blot 4558 —%k, 1 HG H40uAtl, ks HK-2 41/
GSDMD et 55, ZrBEAG =X (P<0.00D) (Fig.1-16) -
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NG M HG HG+NC HG+shDDIT4

it

$ @

&l 1-16 fik DDIT4 & %% 5t il GSDMD 284k (%2000
Fig.1-16 The Changes of GSDMD after knocking down DDIT4 detected by
Immunofluorescence (x200), ~##P<0.001; "vs NG, *vs HG

(4) ik DDIT4 J5, AO/EB Yy tafa il 4 i 5e #4845 HG 4
MAAHEL, mfR4H HK-2 e o et B0, 45 RN
shDDIT4 Hg % B & H0 1 & 0% 5 10 5 /NS R 40 B IR 5¢ 28 1 1) =2 5

(Fig.1-17) .

NG M HG HG+NC HG+shDDIT4

& 1-17 AO/EB Jettufsihfar Iini{lk DDIT4 Ja HK-2 4 i 5 B itk
(x200)
Fig.1-17 The cell membrane integrity of HK-2 cells after knocking down
DDIT4 detected by AO/EB staining assay(*x200)

(5) @Ak DDIT4 J5, LDH i&MEtill: 5 HG A4 ELl, mifikd
HK-2 4B ) LDH Bl s/, ZRBEFSG e X (P<0.001) . #
7v: shDDIT4 Befi% B 2406 S bE 5 5 1) HK-2 40 /a2 (Fig.1-18)

(6) W DDIT4 J&, CCK-8 4Hfi& /ikaill: 5 HG HAnfrELL, #l
fIRZH HK-2 40 B A Mo vE /B B g0, 22 5 BoAA giit 22 L (P<0.00D)
$27n: shDDIT4 REWSHH B =il 7% S 10 HK-2 FyE 1% (Fig.1-
18) .
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150
350 =
z
300 S
2 250 2 100
<. 200 e
3 150 <
— )
Z 100 £ 50
50 2
0 3
=0 > \\b e \Q 0
3 & n 5
§ O &
RY: ~ >
& ‘ \9

& 1-18 Ffk DDIT4 J5 HK-2 éﬂﬂﬂﬂﬁﬁmﬁﬂi’%\@‘Jﬁ'@%ﬂé&lﬂ@iﬁﬁﬂ%%
Fig.1-18 The changes of LDH activity and cell viability in HK-2 cells after
knocking down DDIT4, *"##P<0.001; *"vs NG, vs HG

(7) ik DDIT4 J&i, EDU 458 P I - —'3 HG HANMIAHEE,
M4l HK-2 40/ EDU Zea bl R, ZRBAERIMEE X
(P<0.001) . ##75: shDDIT4 Hb@z%ﬂ}fﬂ%%*ﬁﬁ%@% HK-2 4t 58
TETERI PR (Fig.1-19).

EDU Hoechst 33342 Merge

150r

100} potey ==

******

AL

of EDU-positive cells (% relative to NG)

'\.k@ < \}Q\. & ,-\')L

Relative ratio

HG+NC

HG+shDDIT4 |
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& 1-19 EDU #& il DDIT4 i fik)m HK-2 4R AT (x200)
Fig.1-19 The cell proliferation viability of HK-2 cells after knocking down
DDIT4 detected by EDU (x200), “*##P<0.001; "vs NG, *vs HG

(8) @Ik DDIT4 J5 % 2ROt B AE 0 FLICA (3% Caspase-1)
A1 PI XG5 HG HANAAELL, @Kl FAM-YVAD-FMK A1 PT XBH 14 1
M Z D, SR E/RS HG AL, miflH KA E 1K HK-2 44
i (FAM-Y VAD-FMK*/PT* 40 BH R/, 22 % BA 41t & X (P<0.001)
(Fig.1-20).

h
=]
£t

Pyroptotic cells(%0)

a—

50

HG+NC

HG+shDDIT4

B 1-20 G 5B R AR I DDITA i fiK)5 HK-2 4 T 5L (x200)
Fig.1-20 The cell pyroptosis in HK-2 cells after knocking down detected by
Immunofluorescence confocal (x200), “*P<0.001, vs NG; *P<0.05, vs HG

(9) Fff% DDIT4 J5 i SN ARK =12 5 HG HAHEL, R
H HK-2 M s AR T ER FRAIG . 45 R B, 5 FLICA (351 Caspase-1)
1 PT A L4E R —3, M HG 4H, shDDIT4 G849 BH & 301 = bl 15 S 1) HK -
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2 AAAET (Fig.1-21).

HG shDDIT4

az | .l [++]
2.35 8.62 113

PI|,

| ,]os @
6.57 833 699

»

FLICA
A 1-21 3 Q40 ML AR A DDIT4 A f5 HK-2 40 AR T2 1
Fig.1-21 The cell pyroptosis in HK-2 cells after knocking down DDIT4
detected by flow cytometry

DL EIHER : B DDIT4 G B B 40 mbis S 00 HK-2 4T,

(10) ik DDIT4 J5 Western blot il HK-2 40 # - 44k 5 bR )22
th: 5 HG AL, @K DDIT4 &, Collagenl Al FN1 & FH ik m/>, K
JEELE RG22 3 B g %% 3 (Fig.1-22).

_HG
A NG M HG NC shpDIT4 B
Collagen 1| E—_—_—— o 13
. —-— 2 — NG
B-actin | WS —— | =
18 ; g HOr == HG+NC
. 8 == HG+shDDIT4
FN1 . 8 ost
& ﬂ
[S-actin o0 Colla‘genl PNt

] 1-22 Western blot #ll DDIT4 R fil /i HK-2 i M1 £F 4EAL IR br ) R0k
Fig.1-22 The fibrosis index expression in HK-2 cells after knocking down

DDIT4 detected by Western, “#P<0.05, *#P<0.01, “*P<0.001; * vs NG, *vs HG

DD EHE N DDIT4 @ik 5 HK-2 40 £F- 4 fb Fabr 22 4k -
TERIEERE Western blot £ R —8, 5 HG A4 ML, SUKA4AE
2T YL FEFR Collagen Ml FN1 )4 (0 8 Bk 55, Pt git4s R ER A
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Aot E X (Fig.1-23).
DA E35$E7R: $27x: shDDIT4 B8 B 4T = 75 -5 1Y HK-2 40
R YEAAH DG EE I AR A

HG HGHNC ¢+ shDDIT4

Kl 1-23 Fg% ¢ kel DDIT4 rﬂzﬁEF HK-2 éHﬂE@EF' FN1 # Collagen I f{)#
BT (%2000
Fig.1-23 The protein expression of FN1 and Collagen I in HK-2 cells after
knocking down detected by Immunofluorescence (%200)
*P<0.05, ""P<0.01, ""P<0.001; "vs NG, vs HG

5.1 3%1A5 DDIT4 X HK-2 2 M £E T2 A 4 AL F A 1) 520
(1) ERIEFEFIYGIUE: Realtime PCR. Western Blot. ffZ a4k
RER, 5 NG AL, HG 4H1¥) DDIT4 mRNA 2 [ JfR £ AL THE,
YL DDIT4A JR LG, 40T DDIT4 mRNA A& A #RIAH T (Fig.1-24,
Fig.1-25).




>
w

@

=]

S~

w ‘
Wl e

pactin | DD S G
|—| |_| NG M HG Vector OEl OE2

¢ o@ & HG

e‘ &

n

Relative expression of DDIT4 mRNA

o

] 1-24 Realtime PCR Fll Western Blot 361 DDIT4 i R 1A %K
Fig.1-24 The validation of overexpression efficiency of DDIT4 using Realtime
PCR and Western Blot, *"*#P<0.001, “vs NG, #vs HG; OE, DDIT4 i &,
OEl, 3 pg; OE2, 5 pg

NG M HG HG+Vector HG+DDIT4

o NG)
o~
o
o

w
=]
=]

% relative t

o

o
=
..1‘
DDIT4 Intensity (
—_— -
8 3

O > O $ /
Merge = R Q\&
R all-)
\‘p \\°
= 350
Z ¢
= 300 i
GSDMD 5
5 250
s 200
o
£ 150
DAPI Z 100
Z 50
E’»\‘\
6 oLl . . .
C N €] $ L
SR N
Merge N P
o
¥

& 1-25 etk DDIT4 J& DDIT4 %u GSDMD HJ#iE4Z L
(x200)

Fig.1-25 The Changes of DDIT4 and GSDMD after overexpressing DDIT4

detected by Immunofluorescence, = ##P<0.001, vs NG; #P<0.01, vs HG

(2) i35 DDIT4 J5, AET-HATEHE GSDMD 1484k: 5 HG
HAHEL, i ik DDIT4 e it —25 FiA S~ HK-2 4Hig ' GSDMD-
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FL A1 GSDMD-N WKi&, KEHESGHEREA g7 =E L (Fig.1-26).

A B
g2 NG
@ =a
GSDMD—FL.; —u---‘ %1.0 #_ “# = M
u N = HG
g
E L5 [ HG+Vector
GSDMD-N - = = ;m + T = HG+OE1
s - = HG+OE2
5 +
B-actin l e ey P 205 ﬂf
2 -
& 0.0 |J_”_| | i

NG M HG OEI OE2 Vector
HG

4l 1-26 Western Blot £&lll DDIT4 i %1k 5 GSDMD 24t (x200)
Fig.1-26 The Changes of GSDMD after overexpressing DDIT4 detected by
Western Blot (x200), **P<0.05; "vs NG, *vs HG

GSDMD-FL GSDMD-

(3) it 5RiX DDIT4 J&, G2 Al 4n i fE T AT 8 GSDMD 1
54k 5 Western Blot 55—, 5 HG H4ifuiLl, iX3R1X DDIT4 J5iki
[¥) HK-2 4H il GSDMD Zetaidt— 2Nk, 2R B A 517 & X (P<0.001)

(Fig.1-25) .

(4) 1$3%1X DDIT4 J5, AO/EB Jetafaill anfu i e #4814k 5 HG
HANfuAHEL, &k DDIT4 Fikif HK-2 400 G20 0 o e geta it — 25
WL, SRR BPA ST N, DDIT4 dE AR B inE g/ N k-
J7 A B e B i 32 45 (Fig.1-27)

NG M HG HG+Vector HG+DDIT4

K 1-27 AO/EB Jettufidhfaillid 1% DDIT4 J5 HK-2 4 s 58 Bk
(x200)

Fig.1-27 The cell membrane integrity of HK-2 cells after overexpressing

DDIT4 detected by AO/EB staining assay (%200)

(5) i&%iA DDIT4 J&, FLERMAEE LDH yH AN : 5 HG H40/0
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FHEE, 3k DDIT4 Fkif) HK-2 400k LDH #— %, ZR A
A4t L (P<0.00D) . ##7r: =S T T, 1d3RIA DDIT4 fef®
G N HK-2 4R B2 (Fig.1-28)

(6) 1tZRIL DDIT4 5, CCK-8 A& Afill: 5 HG 414t

bb, i3k DDIT4 BRI HK-2 40 gn i g ot — 20 kas, Z5EE
it X (P<0.00D) . #7n: mfEiFE T, o 5RiAk DDIT4 fei
A2 # HK-2 48 iE 1R (Fig.1-28)

A B

400p i
100f
& ™
&
&

relative to NG)

Cell viability (%
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4 1-28 1L 3RIL DDIT4 Ji5 HK-2 20 7L 1 i S s 12k A4 i 7042 4k
Fig.1-28 The changes of LDH activity and cell viability in HK-2 cells after
overexpressing DDIT4, *##P<0.001; "vs NG, vs HG
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(7) it5RiX DDIT4 J5, EDU 45 iEERI: 5 HG 440t
b, 13k DDIT4 Jiifif) HK-2 40 EDU Bt —2ikss, ZREH
Giitirm X (P<0.001) o $g7~: b 3RiA8 DDIT4 Refis B N & S s S 1
HK-2 41 I 3658 35 14 ) P (Fig.1-29).
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EDU Hoechst 33342 Merge

2 1s0p

= 100}

******

HGH+NC

Relative ratio of ED U-positive cells (% relative to NG)
n
o o
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| 3E
3t

HG+DDIT4

1-29 EDU il DDIT4 i &3k )5 HK-2 4 B GEiE £ (x200)
Fig.1-29 The cell proliferation viability of HK-2 after overexpressing DDIT4
detected by EDU (x200), “*#P<0.001; "vs NG, vs HG

(8) 1715 DDIT4 J5 Sl w6 B AE /3 FLICA GGEE Caspase-1)
PTG 5 HG AAMgAALL, 13K DDIT4 Fikif) HK-2 41 FAM-
YVAD-FMK Fi1 PT XU FH 4 4i it — 20 1o, St 4 Re o~z R B AR
28 X (P<0.001) (Fig.1-30),
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2 #Hift
HG = 300}
ﬁ AR KKK
s b o
£ 200}
=
<
2 _
HGHNC 3;_ 100} pa=e ==
£ .
%(” + > .}‘ \)
&
& ¢
HG+DDIT4

B 1-30 S e LR AR DDIT4 it %A f5 HK-2 4T 50
(x200)
Fig.1-30 The cell pyroptosis in HK-2 cells after overexpressing detected by
Immunofluorescence confocal (x200), “*##P<0.001; "vs NG, wvs HG

(9) it 3Rik DDIT4 Jaim Vg Rfs M gn e fE 12 5 HG AR, o

1k DDIT4 () HK-2 gl f R BT et — 28N, 45 878, 5 FLICA

(&% Caspase-1) 1 PT X GL45 R —2, AL HG 4, Ik DDIT4 e
B 5N B R S S 0 HK-2 AT (Fig.1-31).
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Fig.1-31 The cell pyroptosis in HK-2 cells after overexpressing DDIT4
detected by flow cytometry

DL B i 3KiA DDIT4 Geis N & & pis S a0 HK-2 4if AT .

(10) & %% DDIT4 J5 Western blot Al HK-2 £ T 41 44k 45 b5 ()
. 5 HG ML, 3%k DDIT4 Fikifa, Collagen Type I 1 FN1 &
FRIES— D, KEMASRERITEZRBEAS %5 L (Fig1-32),

A NG M HG NC DDIT4 B
220 = NG
FNI e W g
g HG
. 3 g 10 g = HG+DDIT4
Collagen 1 M 3 HH
g1
actin . ew. NS WD | S _ £ x
e _L_L I NI s
FN1

HG 0.0

4 1-32 Western blot #:Jll DDIT4 1 334 J5 HK-2 2T 4Etb bR AU RIA
Fig.1-32 The fibrosis index expression in HK-2 cells after overexpressing
DDIT4 detected by Western blot, “*P<0.05; 'vs NG, *vs HG

(11) 3Rk DDIT4 J5 % % el HK-2 41 4R e de b A2
e I LR 5 Western blot 255 —%, 5 HG H4ifaMLl, &%xiA
“H HK-2 4T 4Efb 48 45 Collagen I A1 FNI1 [ 4e i i 5 3 — D Has, W8
SRR ST R R BA g X (Fig.1-33).

DA B33 1K iA DDIT4 Refl B B2 3k mb 15 2 10 HK-2 44t
YA O A K
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NG M HG HG+Vector HG+DDIT4

-l
e
=
Collagen Tintensity ( lative to NG)
z & &

& 1-33 9 6k DDIT4 i %74 j5 HK-2 éﬂﬂﬂ@ﬁlﬂ FN1 A1 Collagen
Type I FIERIATELL (x200)
Fig.1-33 The protein expression of FN1 and Collagen I in HK-2 cells after

overexpressing detected by Immunofluorescence (x200)
#P<0.05, #P<0.01, ""P<0.001; "vs NG, "vsHG

6. STZ - FHIFEIRIR /N A, DDIT4 Xt 'BF I 4 i £ 1 2% B 2475 1) A
¥ 4EH
(1) Western Blot J&iF /)N 5. 4 DDIT4 Hmsls: 5 WT 4UkHEL, STZ-
WT 4/ S B BT+ DDIT4 BRI B 2 DKO A1 STZ-WT 41/ s
B HZH b & WL DDIT4 1£iA (Fig.1-34),

& 1-34 Westen Blot #&il| STZ 5% (8% /KIF /) BUH 414 DDIT4 Rk
Fig.1-34 The expression of DDIT4 in Renal Tissue of STZ-induced
diabetes Mice detected by western blot

59



e [ %1

R i X

(2) FzF% DDIT4 /MR H AER AR 4L, Masson Jetafll PAS Jeth )5
e P EL, Tl 0L WT 2881 DKO ZH/) B B /NER AN S N 450 IE &, 4
HOAME R I 2L, BN PR AF. 5 WT 4MtE, STZ %
FRVHE BRI /IS RO B /N BRI R AR R, AR R B 22, B R A7 LE AR 8 )
BEAh, STZ-DKO /MBI B /NERFIIS NG (TR A S5 M B 03, 35
FiB% DDIT4 FENREWS IS STZ ¥ S AW SR T 31 A2 N BRI T A
2% (Fig.1-35).

;./\-.).A.'\'-' “1"‘: &, “.: ’j'_r’"-- ;‘i'r:“ 1 ‘.‘1\".- 5;1\“ e e
1-35 STZ 53 U BE PRI B 95 /1 BB 223 Masson £l PAS B,
Fig.1-35 Masson and PAS staining of kidney tissue in STZ-induced diabetes

nephropathy mice (%200)

(3) Fcl% DDIT4 %F STZ 55 B0 FRp /) BB EAC U B 1 52 i
5 wWT H/NEAEEE, DKO /N BG. KW, BW. UAE. UACR.
BUN #1 Scr 7KFIG B 200, BEIREAL/N R BG. KW, UAE. UACR,
BUN F1 Scr M w, HHE BW BE K. 5 STZ-WT 4/ R HE,
STZ-DKO A /MR H KW H1 BW LR, {H/E BG. UAE. UACR.
BUN F Scr /K FEI L R R, $27~ DDIT4 H K] [ e 25 7 I 25 BRARBE JR 9 28
/NRTFEH BG. UAE. UACR. BUN #1 Scr (Fig.1-36; Fig.1-37).
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0 & 0*-0 v‘{\ o*_o 0 pr Q+Q o & 1;0*_0 & & (;\13‘(\ (;\’VQ*O
B 1-36 1 ANFEIACERAL/ N R MR . BB AR A AR AL
Fig. 1-36 The changes of BG. KW and BW of mice in different treatment

groups, "P<0.05, "*P<0.01, ""P<0.001; "'vs WT, *vs STZ-WT
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o

Kl 1-37 A[FRALEA /N AR AR
Fig. 1-37 The changes of metabolic parameters of mice in different treatment
groups, #P<0.01, "##P<0.001; "vs WT, “vs STZ-WT

(4) il DDIT4 XF STZ 55 B0 FR s /) BB A 40 B £ T e 52
Western Blot 25 2 7~, XTEL WT ZH/hER, STZ-WT ZH/) B H A1)
GSDMD-FL ! GSDMD-N £ 1R IA/K P E N, 1 DDIT4 K
B3 FT AR LR 75 )N BB IEZH 2R 1Y) GSDMID-FL #1 GSDMD-N [ 5K A #£ A R
f%(Fig.1-38). 74b, AL EgERER, LT WT 41, GSDMD [
FIETE STZ-WT HEZEF 5. 4T STZ-WT 4, STZ-DKO 21 GSDMD K
FIEBEAK. $-7: mil% DDIT4 JERI AT LA STZ 75 5 U JR w3 51 /62 i1 /)
BRI EAE B AE TS (Fig. 1-39).
(5) Rl DDIT4 %f STZ 753 HIRE R /1 BB JIE 28 4R 440 1 52 el
Western Blot 245 R . 7~, XTEHE WT 4/, STZ-WT 4/ B 4H 2319
FN1 F1 Collagen Type I & FAFRIAI) R34 N, W DDIT4 2 [k n] AH
B R IPE /N B IEZH 2R FN1 A1 Collagen I {45 1 364 F R (Fig.1-38). 5
bh, G HLM R T R, T WT 4, FN1 1 Collagen I HIZRIAAE
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STZ-WT H.BE T . KT STZ-WT 41, STZ-DKO 4H FN1 1 Collagen I
[PRIEFFAR . $27: Rk DDIT4 FEK AT LLY % STZ 753 bE IR 51 A2 1)
INRE R R A YL (Fig. 1-39)

i B
T el

= wr
factin | M . . " . - = Ko
1 STZ-WT
Collagen 1| ] = % I:L] ’l‘ =3 STZ.DKO
A 1 El

GSDMD-FL [

Pt

Relative protein expression levels

GSDMD-N -

GAPDH | -

] 1-38 Western Blot £l % DDIT4 %} STZ 55 HHE bR /N BB 441
GSDMD HMIEF4EAL R H 52
Fig. 1-38 the effect of DDIT4 Knockout on GSDMD and Fibrosis Protein in
Kidney Tissue of STZ-induced diabetes mice detected by Western Blot
"#P<0.05, "*P<0.01, #P<0.001; "vs WT, vs STZ-WT

ign-v
Sonmesdi O o
Ry - st Ak
Collagen Type I ‘.q;:‘J:'.f}':‘ 3;)-’(“\‘_(_, T o
b a WIS e T B S L 5
fas ?ga‘ s A
o aegs ‘%3,;:, ST e O b Ll N
e ee dpinr 18 9“‘ . ) e ri e ‘11"' % g e
B et R s 3 Rl e S e :
o MZ £ b L o weo ey ULReTE ':"—:}.,r G

AT STZ 75T HIE R /I SR Ft bk DDIT4 Jim ' IE 2121
GSDMD MIEF4EAL R HHIFRIE (x200)
Fig.1-39 The GSDMD and Fibrosis Protein expression in renal tissue of STZ-

induced diabetes mice after DDIT4 Knockout detected by IHC (x200)
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i % e X
7.db/db SR /NERH, DDIT4 % B AE40 M £ T2 & B Hids /e A
(1) Realtime PCR #l Western Blot & 1iF /s . 41 DDIT4 HI#51%: DDIT4
7t db/db ZHA db/db-control ZH /)N B E I ZHZH ) mRNA FEE 5 BRIk /K
FIEE T db/m 4. H db/db-shDDIT4 41, BI'E & JR 67955 DDIT4 mfik
JFRLZL A db/db /) BB 44K 1, DDIT4 mRNA 25 [ 57 2 15 9 4041 (Fig.1-
40).

9]

= db/m
= db/db
= db/db-control
== db/db-shDDIT4

2.0
e
DDIT4| = E-

GSDMD-N| &% e

B-Tubulin | . - - -
\b‘“

o
wn

Relative DDIT4 mRNA expression
-
=]

e
o

1-40 Westen Blot fa: | db/db #% i/ i 'F 4141 DDIT4. GSDMD
ML HEA TR PR IR IA
Fig.1-40 The expression of DDIT4, GSDMD and fibrosis indicator
proteins in Renal Tissue of db/db diabetes mice detected by western blot
"#P<0.05, " P<0.01, "*P<0.001; "vs db/m, *vs db/db

(2) G 2H 240 A % 2 /N BB I 2H 2R b DDIT4 BERA: e
UYLt ZE B R MIHET db/m 41, DDIT4 7£ db/db 4141 db/db-control
AN IEHR AR 2 B R G2, @K DDIT4 f5 , db/db /)N B DDIT4
HE B RIE K (Fig.1-41),

db/m

DDIT4

TEErLSN it S e e RO E e,

| ' ‘:Qﬁéﬁs‘%ﬂ&g.g AR RO
Bl 1-41 SRz At i DDIT4 3k (x200)

Fig. 1-41 THC detection of the expression of DDIT4 in renal tissue of db/db
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HRieX
diabetes mice (x200)

(3) /N B S B B AR 4L, Masson Jefa Al PAS Jeth )5, Yeii F
MEET ;5 db/m /NRAAEL, db/db ZHF1 db/db-control 4Lf/INER, 15 /NER
R R, REXY %, REETIEL . @K DDIT4 J5 LiRAER
B (Fig.1-42).

db/m _ db/db ~db/db-control db/db—shDDIT4

Fig. 1-42 Masson and PAS staining of kldney tissue in db/db diabetes mice
(x200)

(4) Rk DDIT4 X db/db B FR i /N BRI AR HE AR ) 52 0
#t—2 7t DDIT4 BUKJE, /N RS AR R R 384, 450
~: 5 db/m 41EE, db/db 41A1 db/db-control Z41/)N B ) BW Al BG B & 14
hn, HImpES & 16.7 mmol/L, KW B4 AR . F4h, UAE, UACR,
BUN H1 Scr 15 2 3 = . DDIT4 mifiCf5, db/db /N FR AU FE bR A
kg, HZERAEASUE X (Fig.1-43; Fig.1-44) .
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BWig)

BG(mmoliL)

] 1-43 AN[RIACERZH /N B IR 44 AR AL
Fig. 1-43 The Changes of BG and BW of mice in different treatment groups
*, vsdb/m, #, vs db/db; **/##, P<0.01

80,

BUN(mmol/L)

Scr{pmol/L)

0 o

& & &S
& S

&

o

¢

Kl 1-44 ASFEAEFERAH /D AR bR A1
Fig. 1-44 The Changes of metabolic parameters of mice in different treatment
groups,  #P<0.01; "vs db/m, *vs db/db

(5) Hi{& DDIT4 % db/db /I 5B 40 B A 1 152
Western Blot 458 Wo~, XfEt db/m ZH/MER, db/db ZH/)N B H )
GSDMD-FL #1 GSDMD-N % [ R IE/KPI R Z1E N, 1 mk DDIT4 5
B R 955 /N L) GSDMD-FL F1 GSDMD-N ) A %4 F B¢ (Fig.1-40). 5
bb, AL R B R, LT db/m 41, GSDMD FI3RIATE db/db 4
BET . ST db/db 41, db/db-shDDIT4 41 GSDMD [f) ik FEM% . $7m
K DDIT4 7] LLZZ# db/db §5 PRI 51 €L B/ BB IE AR T2 (Fig. 1-45)

(6) A% DDIT4 %t db/db /IR B B T £F AL IR 52
Western Blot 458 Wo~, Xkt db/m 4/, db/db ZH/) B AH A
FN1 1 Collagen Type I &5 HRE K EZEH N, 1Mk DDIT4 J5H% K
/MR FNT A Collagen Type I B FH3RIE T B (Fig.1-40). 74h, Rk
WP R IR, MHEET db/m 41, FN1 il Collagen I 7£ db/db 44t
hnag. XFF db/db 21, db/db-shDDIT4 20 FN1 Fl Collagen 1 Yetaifiy. $2
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~: i DDIT4 2K v] LAGZf# db/db Bl JRI% 51 L I/ 5E AR ZH 214 24k
(Fig. 1-45).

db/m db/db db/db-control = db/db-shDDIT4
RGN -1 ) W a0 (b AT T
Hi

¥
i/ Al
»:

FN1 .

Collagen Type I

i : A - 3 " u,wa %:,‘ T e S ; s
K 1-45 S HAv K db/db ¥ FR 9% 7 B Z4H 2 GSDMD A4F4E4 F8 8811

FiLE (x200)
Fig. 1-45 The GSDMD and fibrosis protein expression in renal tissue of db/db
diabetes mice after Knocking down DDIT4 detected by IHC (x200)

1

EE NSRS Br e, NN AR S J7 SRR 4k A4 1 BRI
AL, BEZ MR A AU 2 R MR R I TIURE <5 1) A0 R A 238
FETHRES . BRI R AR RO R i L o™ A IS A ITIE
PaAdivh, o R RO A T R R R RO B N EGE R 2430 30, SR
PRI R R AL ARG K, JEHEAE R b B 5. BEAE W O A 8 (1) 1Y
T, AW BB PRI B 97 F0 1 R SIBTT SR S AR S RIS, TRl 1ok (1
BRI EOR G N . DN FIRRLE R =, ARl AEaEim 2,
FEURITRCR %

B /NVERAAE R ) DN o (0 B S BOR B A Dy & DN i Jg 1) S
IRy o 2 NERR B AL SR i, /N b A 2 45 405 U 4
Bz, /NE LR RI i A T e 25 2 BUS £F 40T ESRD (1) Rk A= Ak
JEU1, JORG 2 (IIE S SCRF B/ NE IR AE DN R IIPER], AITHRIGEB C 2
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R B nw /NG, Ut /NE AT BELERE JRE S5 T B 508 1 - 3 s L
B 5 & REhE TR FOME R . DN B /NERIG RN R E 40, T
fiEE B /NE AR DAL AT BEAE B 1% DN #4738 a7+ 1.

DDIT4 #Z&—MMNEiEFEH, FIHHMBNES . HEREZ HIF-
1. p53 Bl ATF4-C/ EBPB6-9 F545 i& 4 s Kl 1 I0% ks 4l 4213 . DDIT4
B HAFIE I Th RS2 4] mTORC1, mTORC1 =& —Fi&& 40 i 4z 5 Fl 4
PPN OB TR AR PR BSOS S ) 32 T T . mTORC 145 7141
FAEC . SEEE . AR S 2o EER/EAHIY ., DDITS & — MR
WAFAE R AR, £ 2RISR 5 S . 158 AKt/mTOR 13 538 4 1)
PEPER 7, DDIT4 & O UE B T LR A A, ZebiihThag, &
NI T . H AT A BRI FEIESE DDIT4 508 R e F 5 RAE r
FEEAR, (HEKT DDIT4 BRI B N L 2 Hb o FE 5k
T8 1,25(0H)2Ds A A R i) w5 MU 5 5 1) R 40 B 3G 5, T 410 1) B R s
B R R B, 3F H R W 1,25(0H).Ds BB AR P 4E BB o &l
DDIT4/TSC2/mTOR &2/ 515 161, Michael D. Dennis FARIESE STZ
- FHEIRIE 16 )5 kI, /N ILE HRFVEAEAER, RS AE DDIT4
Tk, M2 T, PER DDIT4 JE R E /N I 22 I 1 A= 2
IhREZ I, 124 A1k, T DDIT4 SHHE R B b B /INE T 4B i)
VEF R WARIE . AFA W FIR R T DDITA £E0E R B I /N L 41 i
P FIER « 45 R EoR, DDIT4 /& S BRI T, S0 R34 01, 48h
LB AE 1 BUR 2 BUBE PRI/ R B IR 2, [FIFEAL I 2] DDIT4
) = aRIA, 18] DDIT4 n] BexXTE IR S A EEAE R . t— DA
YN 1 BRI 2 RUBE R /N R ST DDIT4 i PRI /N BRUGAEF
DDIT4 # K62 (/N A (STZ-DKO 2H) FIRE{E DDIT4 [ db/db /]
(db/db-shDDIT4 ) w, —LeH- 5 f) 'S Dhae A kdsts (40 UAE,
UACR, BUN F1 Scr £5) 15 2T 043 . JF H Masson Jtafll PAS Jethgh
RFZH, STZ /iR DDIT4 1 db/db /N SR EHAS DDIT4 J5, K99 A 51
S B INERARAR I R . AR 1 B | 35 JE A 0 U 358 B2 K 241 i 47 226 J 38 o
SRR A B R 8 . $RIRPEMK DDIT4 [3RIA 7K ] DACKCE B R 9
1 A
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FET R — PR R R B (N AR VERR PP R M T, AR AR A2 4 B i fiK
e AN =Y o AR 2 e RAE U, GSDMD #& Gasdermin 5<%
HIICBRE RS I, A2 EE T PAT 3, W Caspase-1/4/5/11 YIE|F1EEE - GSDMD
) N-A b 7y B A o 55 SR T AL, 15 S A0 M DR 1 RORE T8 S B T R AR
EIEFABREST, EENMRET KA, REWRHUE &2 IE R T,
M — D R . B A S S A s PR . He T
FERIARAE T, SRR RERE 2 M JORER -+, 31738 NADPH
AR RS AT Z TR, RAEMMEE—2 i, BRMERETRIK
A, BERRAER T PR, A ACEMEIEIA . H i 2 iE ik
7 AR T ERE R T R R OB E o A A id s mh R HK-2
dHH, &KILF DDIT4 —#f, B /NG b4+ ) NLRP3/Caspase-
1/GSDMD  #$AF A = 8 5t 52 N R AROR It 50, [FIAEAE 48h ik 31 =l
AO/EB XA B b 70 F HK-2 Mg se 82 . A4k CCK-8
A EDU 5258 45 507 HG 2H 40 i ) A FE 1S MR FEAIC, LDH 3 P A I
SEAG R BRI HK-2 4B RECE 2 1) LDH. FLICA/PI #f% 283k
RPN, o8 S I HK-2 40894, FLICA'/PI™4H i L4
W, DL SRS, BNE LR R A T AT TR R
B, ARREET AR HLE AT TE R . AR ER ST T RIS R
1 DDIT4 7E5E IR Bm I 2 B2 SEE /NS E R AMET . mHHET,
HK-2 i b4 Sk, 1314 DDIT4 J5, f g &Rt
m{k DDIT4 J5 IR KA A Bk, 7+ H GSDMD-FL &4 5 Bt GSDMD-
N FiA/b; Mt ik DDIT4 /) HK-2 401, iR ERHE—EhnE, 3 H
GSDMD-FL FlyE 4 Fr Bt GSDMD-N Ris#t— 182 . 1bak, 1 B0 R
ANSRAT 2 AURE PRI /N BRAR AL R, DDIT4 5 [RS8 Rl ik, Western Blot
A THC fa 45 5 5.7~ GSDMD B2 F#1K. B _E1568H DDIT4 7885% /K B i
If 4% NE AR T R A .

B [ A 40 B AR T2 /E DN b Je Hham Z 52 5 D gelts 191, fE T 5 i i %
KEFIAH M1 5 DN 1k % UIAHOC, 78 DN R it e, FesE s
J& ARAE ) 9RE AT UMEE LR 4ETE e B, AT 3 B80S BRI AR R,
S SR ETEALRR L A, BRI IR e AT . /E N — R I
AT, TR — T8 —J5 T, &Rt AR TR
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OB N S sz RSN 0 . i S — 7 T, REREIEEAARET 2%
B H ) 99 SN, X AR e HE DN HE R I = LR &R AR o SEa 45 SR TR,
EOAR R HK-2 4, A-4E1kFEFr 82 FN1 Al Collagen Type I ik 1
%, mfik DDIT4 J5RI&E T I, MEdREFE S MK ##—1H, 7£ DDIT4
FERIBRL A 1 OB BRI /N BRURD DDIT4 Rl ) 2 BUBE PRI /N R 53] 1 H
RIGAIE. $&7% DDIT4 TEME R B 98 B 1T fead i fi & g g Tt — D
B /INE L R A ) 4 44k

22 FRTR, T, DDIT4 Al NLRP3/Caspase-1/GSDMD # i {5
I P S TR O, 48h IA RS g . R DDIT4 1Y 1 BURE PRI /)N
BRI DDIT4 1) 2 B PRI /D B B Dhg B 35 % . 4k, 1 DDIT4
ZRIEG, WAL IERAE 1/2 FOHE R /NS I, T
PATEH GSDMD, DL AAF4EATE R H FNIT A Collagen Type 1 HI3RIA
Il 2 2,

&

1. =HEE S /NE L R4 A2 4= NLRP3/ Caspase-1/GSDMD # E{&
S IE PR EA

2. DDIT4 /+%7 1 mibEiA R s /NE E R gffET:.

3. DDIT4 {2388 R B IR A T~ B RELT4E1L
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E_E5
DDIT4 jB 38T NLRP3 K/ MEEEX SEFSHNE/NEMN
FET KR
=T ——

PRI B T — MR SRAE PR, RN G R TR R R
B A AR B R AP o R A BERR 3R, T /N BRI /N 1) Jo Y
HEERE (FND ASMEEAN, ZJLFIram DN {1 I &4
el AR BRI R) RN BL A4l HRFEEEUT B e S N 51 EE Y
MevE RAESIRE, Horh RO5E . A E BB IR FI KL B, 1Bk
i S DN HRAE, 85 2 4P 4E I BRI 5 R o DRI 90E e W& DN B 22 1Y)
RPN Z —, B LB 2 W 5 k5 55 Sl , 25 DN &R
TREERLRE, XA REE APPSR IR VAR B, DURIE M2
DN 677 B 2280 £

A T — P RIE IR Y ELE M AU T o £E TR T AR AR R
WEFCRI RN R, B RIR I SORE R R o AR T80 KBl 2K i B L i
EARTR AN F At A 2 IR AT R « SO RERE AL 28 X 5015 2 LR R
A2 P FEATPEBOR BT S . BT C & H DN B — GG R R, &,
SR 7 R AU AN G R AL 25774, 38 5 Al R AR T S DA KU,
AT B R FE/MEAN S8 Caspase-1 #£ N [ 2 Fh Caspase KT »
1% KB4 GSDMD 7E P 1) 2 Fl Gasdermin S5 ik i1 /k A= B U RN 2 AL, 16E
RN I 27 L, HETT 1 R4 M AE T AR L T A T, A IR S MR R4
DNA W%, Tunnel etaffifh: AR 2. TN 4IRS 8. HT-
MBTE R, AR AR TIN5 PR R R A 40 B A A S P A S PRI
PEE MR AL G, AR E T, A SR, &S EU R
fRFET . FETCIIAZ U2 IS NLRP3 RGE/MA, FEFE NLRP3 IR
€, B IL-18 A IL-18 FhAl K AR AR T, GSDMD e 4 il FE T iR e 1
PATHE, FOTPAT A AR T A e B R VE TR, NLRP3 O NOD
FESZAR AR 45 M3 AH 22 BR 1 3 (NOD-like receptor thermal protein domain
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associated protein 3) , s& NOD FEZARZRF HER — R, HRMENMEE
E W) H NLRP3. T-HH ISP fiAE & Capoptosis-associated speck-like
protein containing a CARD, ASC) 13-t K 4 Ff§-1 Aif& (pro-cysteinyl
aspartate specific proteinase-1, pro-caspase-1) ZHJ%. NLRP3 j&—F4f i
EEH, BA =AW —A N w5835 (pyrin domain, PYD) . —
MR & F R 45048 (nucleoside triphosphatase domain, NACTH
domain) F1—A~ C Rim & & 2 MR M H & 5 7] (leucine-rich repeat, LRR) .
4 NLRP3 &N 2 fa (5 50, 2[F ASC I PYD fHEAERM4 S, 2JE
ASC i@t #H[E ) CARD Z:4E Caspase-1 Rif& (pro-caspase-1) HE M) 565 ik
NLRP3 % {H/Ma, #ad i) 28 /MR 4E ASC P)# pro-caspase-1 i N E
AIEVER Caspase-1, iz F4Rmifedt IL-1B 5 IL-18 B, T RIAE.
NLRP3 7E 4 [ B A E N — DN EHER 701, CHUESEERE s B A
= ELE 00, FERE PR /I B IEH NLRP3 =3k, AH bLA T A 2 1k JR
/N, BEFRIAE NLRP3-KO /N H, B IEZH 217 1 Caspase-1, Cleaved-
IL-1B, IL-18 y/>, NLRP3 #Z2fF A% R /N BB IEH ) 2OREPY . )
Ab, @R NLRP3 A5 H0 175 5 00BN 4 b Rz -[a) 78 B e #00), F
W70 K I DDIT4 SR/, HhEIRME B4 (BMDM) g i 24 23
£ LPS J¥ T, p38 MAPK, JNK F1 NF-kB LK NLRP3 %% /MA R
JEAIL-1B W= 43 WA 59 . DDIT4 i@ id NF-xB #&#i1f] mTORC1-AE#K i1
AL NLRP3 S8R /MA RIS . X 427K DDIT4 Fl NLRP3 % 5E /Mg
Z T BEAFAER SR o EAS R SCHR, 2% DDIT4 A NLRP3 K AE/IMALERE
PRI SR REEE R BT R WlkiE . R0t se, PANE/INE b 240
STZ 755 % R I /Iy BR AT db/db B PRI /N SR OVBIF TR0 5, 83 Kl PRI B
RN, DDIT4 %F NLRP3 RAEMERGE & 5 AL EAE R

MBS/
1.tk
11 X4
T100 Thermal Cycler PCR 1% % [E Bio-Rad £l A

TR FL KA AN LR B~ 7]
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KT

A IIAX

AR R
HABACES R 26—

1.2 FERFA)

10xTAE

A S

DNA Marker

5xDNA FEZZ il

It i AR

NEBuffer r3.1

NEBuffer 2.1

T4 DNA % #:
BsmBI-v2

&2 3540 DHS o

JrURE /N R &

DNA i[RIzt 7) &

T NLRP3 £ wufEifk
Caspase-1 p20

Caspase-1

ASC

IL-18

IL-1P

CoraLite488-1lI SEPL R IgG
CoraLite488-11I ZEHL 4 1gG
CoraLite594-"E P i 1gG
CoraLite594-F P14 1gG
FlAth X7 =] 5 — &8

L AT
LS AR A IR A

R AT A AR A 3 22 ]

LR E A

LR E A F]

FELBF AR
LR K E A F]

LR E A F]

New England Biolabs /A 7]
New England Biolabs 23 F]
New England Biolabs 2 A]
New England Biolabs A F]
FARAN (6D BHEA A
Omega Bio-Tek A ]
Omega Bio-Tek 2 A]

X proteintech A H]
e AR A F]

2% % Novus

IEREAY)

Santa /A H]

MCE 7 7]

X proteintech A H]
I proteintech 23 ]
I proteintech 2 ]
i proteintech 23 H]

2. SEEHVE
2.1 B 5%
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SRS PR E S —

2.2 kL e

SR IR F S —

2.3 SER R EE®E PCR (Real-time PCR)

&S RNA IHZEL. RNA IR EIE . RNA @585 cDNA. Realtime PCR [¥]
S IR [R5 — 43

NLRP3 B 514001 °F

NS
NLRP3 i34 5’-GATCTTCGCTGCGATCAACAG-3’
NLRP3 554 5’-CGTGCATTATCTGAACCCCAC-3’
B 51 )
NLRP3 i34 5’- CTGCGGACTGTCCCATCAAT-3’
NLRP3 J55|4 5’- AGGTTGCAGAGCAGGTGCTT-3’

2.4 MR CY D
SR IR F S — &
2.5 FLEMARF (LDH) 35N E
SIS D IR [R5 — &
2.6 AO/EB W
SRR PR E S —H
2.7 CCK-8 2 M3 1A
SR IR F S —H
2.8 FLICA/PI M 3L 5 £
SIS IR R 5 — &
2.9 a4l ARSI HK-2 A AT
Sy JEIF i
3.0 G AL A
SRS IR R 5 — &
3.1 Western Blot
SEIO D IR [R5 — &
3.2 NLRP3-crispr J5i i [ 1] &
(1) NLRP3-crispr ] sgRNA %1k it: NCBI Mikh Chttps://www.
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ncbi.nlm.nih.gov/)HH &) A\ NLRP3 2 [K 128 — 40+ 7 51, #R#5 HAE zlab
/% Chttps://www.zlab.bio/resources) H X TTHE ) sgRNA (guide RNA) 7
5, EHURKRE (Tm) 7E 56-62°C, GC LM 40%-60% B — R 451
FH . SR e 2k 8E 50, N B4 EFRERFY. bRaEn 54
BsmBI FR il 1% A UIEEEG U 5 gk B4 (BsmBI FRF s 2 B Y] 5 A 75 22
H CIP Wi, WASHIE), mAKFIIMT:

Forword: 5’- CACCGTGATTACGGGGCTATGACAT-3’

Reverse: 5°’- AAACATGTCATAGCCCCGTAATCAC-3’.

(2) crispr Fiki#4A&: CRISPR-Cas9 R4 )& T —FhIL g A, A
Tit sgRNA AR5 H R 751, 5515 Cas9 B AL PR 4H gt
175€ UJE], TER DNA BIXUEEWTRL . A 781k £ LentiCRISPRV2GFP %
&, KEN 13131bp, A U6 B31T, SHANFERIUMERER LK ER
e PiE

JRORL A B R

(12,349) BbvCI gp41 peptide
|
RRE Kfll (12,859)
(12,073) NotI | ‘ / Pacl (15)
T Ace65I (19)
(11,762) Nrul* || ’ e
SRS, Vol | / / hUB-F (25 .. 45)
(11,640) BssHII L Vo o
(11,570) PluTE % \ | | _Ndel (203)
(11,568) Sfol  \ \ \ I " _BsmBlI - Esp31 (269)
(11,567) Marl_ S\ N\ N\ L L / ~" ~~ _PshAl (281)
(11 5155) iast. N\ N\ N 1o / © 7 _BsmBI- Esp3l (289)
5" LTR (truncated) 3 ;\\ SRR - {gRNAscaffold
¥ __—EcoRI (372)
(11,446) AfIL N i B )
CMV promoter)__ % ‘\ —  ——— BmtI (382)
(11,141) SnaBI __  ~.

& EF-1a core promoter
(11,035) Ndel g

——_~ Agel (640)
(10,800) Spel - ——__ Xbal (646)
(10,779) Miul " ~Afel (s53)
(10,759) Nrul —_ T BstXI (707)
(10,549) SgrDI - = =
(10,432) Sspf— e BstXI (1277)
- " PspOMI (2018)
(9998) Pvul
(9850) Fspl-— . \Apal (2022)
Te— ) T~ PaslI (2432)
28] A LentiCRISPRV2GFP T EoaRV GaE)
(8843) Drdl i 13,131 e | Ahdl (2681)
(8735) Pail = —
e BspEI (3559)
(CAP binding site)- S B
acpromoteg=c. KAl (2040)
(lac operator)— E -~ BsaBI* (4161)

Mi3rey

(8356) BStZL7I —

5S40 poly(A) signal =
(8243) Psll T~

(7996) Fsel - g ",' s

Xeml (4202)
T Xeml (4685)

—__ (Aucieoplasmin NLS

FLAG
BamHI (4839)

(7883) Csil - Sex v > " pzA
(7834) SgrAl -~ . 4/ ~
(7810) Smal S0 Arlsl (5167)
(7808) TspMI - Xmal .~ ot Arsl (5199)
(7756) BssHII - MauBI U BsrGI (5614)
EM7 promoter i _ Miul (5625)
weysmat £/ /) )/ . Sacll (s143)
(7612) TspMI - Xmal / {/ | AflIl (6416)
(7591) AwrIl g | = .
(7590) Stul f ) ] 3'LIR (AU3)
(7413) Nsil | PspOMI (6534)
(7358) Csil - SexAl* / | Apal (6538)
(7341) Nsit | \ Pmel (6543)
(7272 .. 7292) pBABE 3' | BGH poly(A) signal

(7193) Psil  Drdl (7112)
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NLRP3-crispr Jif B 18 40 T

gp41 peptide KAL (12,864)
(12,354) BbVCI \ Pacl (15)
/ AccB5I (19)
RRE\ \ / / Kpnl (23)
(12,078) Nou\ \ \ \ | / hUG-F (25 .. 45)

(1L,767) Nrul®  \

(HIV-1 W \\\ \ \

(11,645) BssHII \ \ \
(11,575) PluTI \
(11,573) Sfol ™ // _~ Primer 2 (275 .. 299)

(11,572) NarI _ / - g
(11,571) KasI_ \\ \ ‘ / /--- (gRNA scaffold
(5'LTR (fruncated). ™ \\ \ / — _— EcoRI (377)

~ ——— Nhel (383)
(11,451) AfII _ - ———— BmtI (387)

Ndel (203)
Primer 1 (270 .. 294)
- Peil (291)

(CMV promater - EF-1a core promoter
(11,146) SnaBI - o=y Auet (645)
(11,060) Ndel—_ Xbal (651)

7 AfeT (658)
BstXI (712)
T BstXI [(1282)

(10,805) Spel —__
(10,784) Miul —_
(10,764) Nrul ——
(10,554) SgroT —— ~ Psy
= — pOMI (2023)
HOA7) S0Pl : - * Apal (2027)
~ Pasl (2437)
" EcoRV (2521)
" Ahdl (2686)

(10,003) Pvul —
(9855) Fspl—
(9633) Ahdl —_ h
(8848) Drdl __

(8740) Pcil\_‘_

q T BspEl (3564)

T BspEl* (3837)

(8361) BStZ171 ‘: KAT (4045)
(&Van poly(Ay signal — BsaBI* (4166)
o (a:-cf Ps‘:i - " Xeml (4207)

T Xeml (4690)

(e001) Fsel S
(7888) SexAl o ( . ~ . FLAG
(75(1;:)[;n;:;l’ /// / R § . BamHI (s83)
(7813) TspML - Xmal ~_ . &3
(7761) BssHll - MauBI / / BsrGI (5619)
s “ ~
€7 promoter - / "/ // /f Ml (se30)
(7619) Smal / / Sacll (6148)
(7617) TspMI - Xmal // /// \ Ari[l (6421)
(7596) AwrlIl \
(7595) Stur_/ / / \ 3 LR (a3}
(7418) Nsnl / PspOMI (6539)
(7363) / Apal (6543)
(?:Ms;- Nsil | Pma‘[ (6548)
(7277 .. 7297) pBABE 3' | bGrEpolym signal

(7198) Psil Drdl (7117)

LentiCRISPRv2-NLRP3
13,136 bp

(3) BRI N V) iE )
IR R E U R
* 1-8 BUIMA R
Table1-8 Enzyme digestion system
) (A
BsmBI-V2 8 uL
NEBuffer r3.1 10 uL
JoR AR 8 ug
ddH>0 AMEE 100 pL
Foir B VA # BT PCR U, WEFEF: 55°C, 2h—80°C,
min—4°C, co. FEFFEHREUH R R 4°CIRAF
(4) B R A ok s FL K

20
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ORI K MR 1XTAE, REBUE R IENE 1% B R A, %
OIS, FRIE AR RS A EUIMN AL R G, (BN 22807 1K F
F Rl AR e

QFFERNEWE R EEIE Jo, 75 IKAE A INN 1XTAE, HL UK G i T = H B
JEFEBE R 1~2mm, KRBT,

O@MnFE: KB EEYI AR DNA #£85 5XDNA loading buffer
4: 17821, L. Ho E—AXEL, L ARBEVIR Crispr a8k ik, H
KILYBINE (3) SHIEFYIF Y, DNA marker 73 B0 2R AL A A PR
I AL

@HLYk: 5 EHEKFE, BE 135V, HJk 30~40min.

OHIKER, BHER, BETFEIMIRACH, W% DNA &, ANFE
K/NE DNA 73 T H TR INAFEI 0 B 5 ARBEFUIE Crispr 244 5
R L& VKA BAR T BV = 445, Ui ARGV . V) 5B Br s DNA
A B RIEERS, BT BP & R, R i B 2ok B iR B Rl gk

(5) DNA & [l feis) S = e B ) 7= %) DNA
%18 omega DNA B[R ICi77) & vl B 45, A B R HR e [R5 DNA
O EP EHh et ERE, IAEAME Binding Buffer
(XP2), F 50-60°C/K¥5 1 iRIA Tmin B E R 52 2154k, & 2-3min 7
i BURTIETR S -

@HL—> HiBind® DNA Mini &5 & #2357 —4> 2 mL IEEE W . ¥ Lk
B IR B A . =I5 10,000 g B0 1min. FEUWES N
i, KEFEFER 2 mL WES N

(3300 pL XP2 Binding Buffer & 445 &4E 1, %7 13,000 g 20> 1min,
AU, WA TER 2mL WEEE

@¥ 700 pL SPW Buffer (2 H /K OB MEL ST, =iE
10,000 g &0 Imin, FFIER, FHHETER 2 mL IEEEN. EE K.

=T 13,000 g 550 2min, H 2 A T45 SRR

®F DR, SEHEE—NHE 1L.S5mL Z08 5, A 15~30 uL
() Elution Buffer #|&5&4F A0, EiHME 10min, 13000 g &.C> 1min LA
et DNA.

(6) 1B-K: FHERWT:
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Table1-9 Annealing system system

1%l AR
NLRP3-sgRNA 541§ 5|4 10 pL
NLRP3-sgRNA 5415 5|4 10 pL
NEBuffer r2.1 5uL
ddH20 25 uL

Bk R E T PCRAXH, WEFEF: 90°C, 4min—70°C, 10min—40°C,
10min—25°C, 10min—4°C, oo, 45% )5 H B T-20°CIE1E .
(7) #EHz: UK ERCHIZERAA R
£ 1-10 EEE A

Table1-10 Connection system

T (LN
IR KW Rk 100 £i5) 2 uL
DNA [H[Il =4 2 uL
T4 DNA &5 1 uL
T4 Buffer 1 ul
ddH20 4 ulL

Ml A RS, ZRME 1h, PCR {idEs:, wWEMF: 65°C, 10min

—4°C, oo, F B IERE 2 YI-20°CIRAF -
(8) ¥4k

OvK_EH 50 uL 2S00 DHSa, O 5 L E&ERE~=Y), KR
30 min, 2RJ5 BT 42°CKEHH 1 min GUHHE), 2 )5 VKIS 3min.
O 450 uL AN EHIARE LB AR 774, E TEERER B, 37°C, 200
rpm, lh,

QFEHTHCH] LB [ AR 7 5 IF m KB, K b 45 R = iR B R IR A
RFJE, B 1: 1000 LLHIMAZRRER, #/mAEas B R EEIA
10 cm ML HY, §# B A H B T 4°COKFE H ORAF A F IR TSN TR AN E2 8 1 8D .

@O U FI B 5000 rpm 250 2min, 315 206 B R 2%
Tk LB ¥7Rdk b, BB T 37°ClEiERE AP iE K.

@12-14h JEHHUR T FER S, AN SR RERIBAR LB 555+,
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B TEERK F, 37°C, 200rpm, 12-14h. BUERZ> B, i€ sgRNA
S E USROS v
(9) JokiHeEHY -

F 18 Omega Ji R $E G & Ul BHBEATHAE, Bk

(U¥ RNase A Sl A% SolutionI #', 7 DNA Wash Buffer il A i€
B T/K 2T, 7 HBC Buffer F I E & 1) 5 HEE

@ZE R T 5000 g 590> 10min 75357258, WA R 4455 I 500 pL Solution
I (& RNaseA), Jitinfkiz L HE 2400,

¥ E WL RN 2 mL B0, I 500 uL Solution 11, &
MER SR, §#E 2-3min.

@JMA 700pL Solution 11, b NAEEEREIX 2T G ZHRITIE,
FIn T 13,000 g &40 10min.

GHiBind® DNA Mini #HEANF] 2 mL W&EE T, &0 BTN
700 L EVEWR, =T 13,000 g &0 1min, FEUEMR .

©¥ o EFEER 2] 2mL WEEH, I 500 uL HBC Buffer, =& T
13,000 g .0 Imin, FIEW

OF o B R R EE, A 700 uL DNA Wash Buffer, i F
13,000 g B0 lmin, FIER. BE K.

@ 7 B A R B UEE, 13,000 g &0 2 HE 2min.

O 5> BAENGHT Y 1.5 mL B0, JIA 80~100 puL Elution Buffer
BIAEFREH, B E 2min, 13,000 ¢ FO 1min YL LE DNA. ffiH
Nanodrop2000 43¢ FE tHAG I DNA 46 B FIk B (A260/A280 >1.8,
A260/A230>2.0 [f] DNA #:41), -20°C{#4F
3.3 DDIT4 1 NLRP3 %35 5 't UYL

(D) %R R G4, E5FRAE M 75 s B8 A, =SS 48h;
(2) FEMPrPrREFREE, PBS EYEgIE 3 Yk, X 5 min;

(3) 3% PBS, {FRHBEAWET#, IO F 2R F & 30min;
(4) [EEgil, FEFE, PBSPE3 K, &KX 10min;

(5) #T9L: 0.2%Triton X-100 474 20min, PBS i&¥t 3 X, HHX 5min;
(6) #H: 5%BSA =if# 4 30min;

(DB —Pi: i PrsMEA [F PR FEAT#: 8 (DDIT4, 1:100; NLRP3,

80



i % it X
1:200), ¥ 4°CH LK
(8) M 4°CUKFEZEH, =IRK R 30min;
(9) [FI—4tT, PBSBEYE4IM 3 Ik, &K Smin;
(10) #7E— Pt (DDIT4 SN % —Hi 1: 100; NLRP3 X} i, — 9T, 1:
100), 37°CEEEHFE 1h;
(11) PBS i&E ¥4 3 ¥k, FFK Smin, & DAPI B3 K 3 7703 A
(12) ¥+, LREVCRMBE USRI,
3.4 Giitoadr
Gt LRI E

# R

2.1 =HEE S N DDIT4 5 NLRP3 48 E /MRS 521
2.1.1 DL HK-2 4 A a0 &, R lfE mibE s S T, Ui DDIT4 Xf
NLRP3 #%E/ M FI520 o
(1) Realtime PCR tull&5 R EBox, 5 NG AMEL, m=kEi% S0 HK-
2 4Aff, NLRP3 mRNA [ DDIT4 —HFEF£iATHE; #HEL HG 4, ik
DDIT4 /5, NLRP3 mRNA Fix TP, ZRAEFSI 72X (Fig2-1) .

-— - NN n
o o =] (3
s

(=]
w

Relative expression of NLRP3 mRNA

0.0 NG M

&l 2-1 Ffik DDIT4 J& HK-2 Zilffi ' NLRP3 mRNA )R iEAE{L
Fig.2-1 The changes of NLRP3 mRNA after knocking down DDIT4 in HK-2
cells, ""P<0.001, vs NG; **P<0.001, vs HG

HG HG+NC HG+shDDIT4

(2) Western Blot #ll &5 R iEoR: 5 NG AL, =S FH HK-2
NP, NLRP3 #AE/MAR 414 NLRP3. ASC. Caspase-1 A& (Pro-
Caspase-1). 75 1L H) Caspase-1 (Caspase-1 p20) L L& 4ifg Kl F IL-1B
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(precursor). IL-1B (mature) F11L-18 &5 H i FKIA/KFTHE: #HEL HG
H, @ik DDIT4 J5, F& 7T IL-1p (precursor) XA RIE FEEHBI, b
BHAMEAREHHE TR, ZRrBEAg R (Fig.2-2).

HG

NG M __HG NC shDDIT4

NLRP3

B-actin ‘ ! . - '

Pro-Caspase-1 [ ‘t}g
-

=1
h

= NG
= M
= HG
= HG+NC

1 .”ﬂ nnﬂﬂﬁ ﬁnﬂﬂﬂﬂ. i nﬂﬂ Tl N

o N o
&

-—

2
o
1 ok
3

Caspase-1-p20 y

IL-1B(precursor)

in

—_

- we ‘ -
[B-actin 1 - ‘ -
AsC [ N3 1
[-actin | W-—-——— e - N UO(‘{OQ ’g&‘b“’ Q?\Q&o ,\Q;\((\
.13 [ == ] <& g =
pactin [N GNP e

€] 2-2 Western Blot il s/ DDIT4 J5 NLPR3 4 /IMAAE 5 il i AH G 2
SLiESeN
Fig.2-2 Western Blot detection of NLPR3 inflammasome signaling pathway

=

[=]
n

1L-1f(maturc)

Relative protein expression levels

e
=]

related protein expression after knocking down DDIT4
"¥P<0.05, "*P<0.01, "**P<0.001; "'vs NG, 'vs HG

(3) TR LS R 5 NG HAE, EHE S0 HK-2 40
H1, NLRP3 #JE/MAEICHELH 5 NLRP3 F Caspase-1 #efadam, Ftk HG
2H, F{K DDIT4 5, NLRP3 Fll Caspase-1 Jethiii59, ZREFGHITFE
X (Fig.2-3).

DL SR, mobERlE HK-2 M, mfic DDIT4 REf% 3] =i 5l
FEC ) NLRP3 J&AE IMA FI B0 -
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NG M HG HGHNC 1G+shDDIT4

n
(=3

,
[

lative to NG)

NLRP3 intensity (%o rel

it
100 =
50 ‘ \
0 "

xxxxxx

(% relative to NGi)

Caspase-1 intensity
- 8 8
/Lcj
w1
% 3
1

P 2-3 Hug wcmm nﬂﬁe DDIT4 F HK-2 éﬁﬂﬂ’@ NLRP3 %n Caspase-1 ik
Fig.2-3 The expression of NLRP3 and Caspase-1 in HK-2 cells after knocking
down DDIT4 detected by IF; */##P<0.001; "vs NG, *vs HG

2.1.2 DL HK-2 i A Fen &, tedllfE SbE s = T, 143K DDIT4
X} NLRP3 4 fiE /IMA R 521
(1) Realtime PCR frill g5 R or: #HLL HG 4, 1d%Ki& DDIT4 J5,
NLRP3 mRNA Fi& B, ZRBEFSH 72 (Fig.2-4) .

—_ N w

Relative expression of NLRP3 mRNA

o

NG M HG HG+VectorHG+DDIT4

& 2-4 1L 33X DDIT4 Ja HK-2 4l NLRP3 mRNA HIRE KT
Fig.2-4 The expression level of NLRP3 mRNA after overexpressing DDIT4 in
HK-2 cells, “"##P<0.001; "vs NG, Vs HG
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(2) Western Blot frill &5 R ior: 5 HG AAHLEL, 14314 DDIT4 1
HK-2 Zi g, NLRP3 % JiE/MA %21 7> NLRP3. ASC. Caspase-1 Aijf£ ( Pro-
Caspase-1). 75 4L H] Caspase-1 (Caspase-1 p20) DL A 4H i A T IL-1P

(precursor). IL-1B (mature) Al IL-18 & H /K- FRIAHE L, EZ7
HA g5 X (Fig.2-5).

HG

HG __HG
A i W8 58 e i M NG HG Vector DDIT4

NLRP3 ? - “ l' Pro-Caspase-1 - ~ . - ‘ G
IL-18 -M _— ; vl

Caspase-1-p20
ractin [ D D e a— Pse- 120 e W - -
B-actin - .. ew -

IL-1B(precursor) | 5 . o
s ASC
IL-1B(mature) L Bactin [T PG -—"

<4—

f

B-actin
B 3.0r . = NG
25 bi = M
- ” — HG
! = HG+Vector
— HG+DDIT4

Relative protein expression levels

[ 2-5 Western Blot #&ill it %1% DDIT4 J& NLPR3 48 iE/IMA(S 5 8 4 41 5%
HERRIE
Fig.2-5 Western Blot detection of NLPR3 inflammasome signaling pathway

related protein expressions after overexpressing DDIT4
"#P<0.05, **P<0.01; "vs NG, *vs HG;

(3) RZTRIRMLE R EIR: 5 HG AL, id3%Ri& DDIT4 ) HK-
2 P, NLRP3 &GE/MASCEEL 4 NLRP3 il Caspase-1 YLfalfing, 22
FHA g E X (Fig.2-6).

DA EFEn, mFEdE S HK-2 giffirh, 3Rk DDIT4 gefgit— 3N
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SRR O] AT I NLRP3 485E /M [ 805

NG M HG HG+Vector HG+DDIT4

E
2
=
§
7
g

o
>
)
NLRP3 intensity (
n = 73
(=] (=] (=]
I o

o ----
o ----- %

. O > s} § ™
Merge 3 = S o8 &
’ R fQQ
Vv REIIRS

K 2-6 ﬁaf?&ﬁ‘ﬁ o il i%i DDIT4 F HK-2 QBH@ NLRP3 Al Caspase-1 f
RIKAAN,
Fig.2-6 The expression of NLRP3 and Caspase-1 in HK-2 cells after
overexpressing DDIT4 detected by IF, “P<0.05, “*P<0.001; "vs NG, “vs HG

2.1.3 UL STZ #FHIBE R/ SO TN &, fillEfr DDIT4 Xf/)s
BB NLRP3 %8 iE /IMA 1 52 M)

(1) Western Blot SLi 45 R . 5 WT 4/ AHLE, DKO 4A/)
B 23+ NLRP3 % fiE/MA %405 NLRP3. ASC. Caspase-1 Hj4A& (Pro-
Caspase-1). 75 1L ) Caspase-1 (Caspase-1 p20) L K40 Kl ¥ IL-1B
(precursor)~ IL-1B (mature) 1 IL-18 & H i RIA/KF ~F%, 1 STZ-WT
X Se T AR R AHEE STZ-WT /MR, Rk DDIT4 1) STZ 5
SHIRE RN (STZ-DKO 4) BAFHLF, FREHRKIE TR, %=
AR (Fig.2-7),




R i X

NLPR3
GAPDH l---- ‘ 15 ) I -
| z : = DKO
Pro-Caspase-1 -« #
ro-Caspase: . . . . T N 1 STZ-WT

Caspasc-1-p20 | W . ! e — = STZ-DKO

P-actin [Wie s -

1L-18

0.5
GAPDH |[n T W | III

. ' 0.0
iL-1p(precursor) . i & o o O 2 2
& :

&
. &
iL-1p (mature) | W & . <« P & &
p( ) —. o,c,@ 0@" :&\9 \\’,'\
B-actin . -

Relative protein expression levels

] 2-7 Western Blot £l STZ 753 HIBE FR I /> BB I 2H 23 NLPR3 % F
IMEFIRE H IR
Fig.2-7 The expression of NLPR3 Inflammasome related proteins in the
kidney of STZ-induced diabetes mice detected by Western Blot

"#P<0.05, "P<0.01, "*P<0.001; 'vs WT, "vs STZ-WT

(2) FE A Rk 5 WT 4N, DKO 241/ 5B IE
#1217 NLRP3 H11 Caspase-1 & I FiFRIA/KFFF%, 1 STZ-WT 4 Hix &L
EEFRHE L. Mk STZ-WT 4/NiR, STZ-DKO /NS AL,
FREARFRIETE (Fig.2-8).

PA E35487R: STZ ¥ RE IR /N, #i% DDIT4 Befe i B Ak
ZH 23 NLRP3 J&0E /MA 80

e o ]

WT DKO

NLRP3

y :f,‘:~':' "“.','_‘» ¢
PP P Goa, Y MR, TR
LS o r?)“::l’;f.‘:*"\_‘;ﬁ?é

AP

Caspase-1

o "‘

2-8 B AT STZ 75 3 Bk R 9 /) B
Caspase-1 FRIE/KF
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Fig.2-8 The protein expression of NLPR3 and Caspase-1 in renal tissue of
STZ-induced diabetes mice detected by IHC

2.1.4 LA db/db BRI /N BROIHIE TR R, ARSI DDIT4 /) B i

NLRP3 #AE /MR 5
(1) Western Blot SLIR45 R EoR: 5 db/m H/NEAHEL, db/db ZHAT

db/db-control 4H/)N R AFZH 41 NLRP3 44 /MA %54 ) NLRP3. ASC.
Caspase-1 Hif& (Pro-Caspase-1)+ JE{LH Caspase-1 (Caspase-1p20) LLK
MR F IL-1B (precursor mature) Al IL-18 & H FiRIA /KT E FiH. 41
Lt db/db ZH/NER, R DDIT4 [ db/db # JRJi /NS (db/db-shDDIT4 4H)
B HEZH 2, B Pro-Caspase-1 Fll IL-1B (precursor) YA T [Fiasish, H
REHRREY TR, ZRA%H%E X (Fig2-9),

NLRP3|----‘ T 1
ASC |- - - - | B-actin [N SN & W
B-actin | e 5 o= o= iL-1P(precursor) ﬁ..i
- [—
Fin-Gasgart:] . - . iL-1B(mature) - . e 4
, practn, A |
- - e » & &
Caspase-1-p20 [ N - \80’ SQ}':\\
S
B-actin " - - ‘| ¥
& o Q& &
SN
o
¥
B N &S
2.5 o
o = db/m
— db/db
2.0} I = db/db-control
- = db/db-shDDIT4

Relative protein expression levels

ﬂmﬂﬂ

R

K 2-9 Western Blot £&ill db/db ¥ [R5 /)N BB IEZH 244 NLPR3 %8 hE /MK
MR H W RIA
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Fig.2-9 The expression of NLPR3 Inflammasome related proteins in the
kidney of db/db diabetes mice detected by Western Blot
"#P<0.05, "*P<0.01, ""P<0.001; *"vs WT, *vs STZ-WT

(2) B HAAGINEE R BIR: 5 db/m 41/ AHEE, db/db ZHAT db/db-
control /) iR B HEZHZR NLRP3 5 5E/NMA S 43 NLRP3 1 Caspase-1 &
R 2Rk K FIE iR AHEE, db/db ZH/NER, db/db-shDDIT4 2H/)N B
M (Fig.2-10).

DA B354 7R: db/db WEPR/N R, Ui DDIT4 Befg 4 B 421
NLRP3 #R%E/MA R -

db/m ~db/db _ db/db-control  db/db-shDDIT4
Al et b QeI © 0

NLRP3

i P

Caspase-1 ' ° Y.

v - 40

2-10 GapedlAeAs i 2 RB% F /I B L 20 NLRP3 Al Caspase-1
HERIEKT

Fig.2-10 The protein expression of NLPR3 and Caspase-1 in type 2 diabetes

mice detected by IHC

2.2 SR u G IR AERG DDIT4 Al NLRP3 3L & A5

TS DDIT4 A1 NLRP3 fHR A 5¢ &, N 5% o 63 e fr
I & 70 N B A e AL Dl 5 R o 5 NG M 4 L,
HG 4 DDIT4 F1 NLRP3 )58 e gt nm 3 i, i 3%1A8 DDIT4 J5, &R
LR, Ik DDIT4 5, M2 FF. 5H4h, NG MM 40 HK-2 4if,
DDIT4 #I NLRP3 H/b& 3w, s, JuH2id &1k DDITS J5
KRB, Mk DDIT4 J&, HLEMAHE. R SRR,
DDIT4 M F 1B /NE B R 445497, 5 NLRP3 7£4E ¥ [F] 5% R (Fig.2-11) .
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DDIT4 NLRP3 DAPI Merge

NG

HG

HG+DDIT4

HG+shDDIT4

%] 2-11 DDIT4 1 NLRP3 %% 3@ fr (%200)
Fig.2-11 The colocalization of DDIT4 and NLRP3(x200)

2.3 DL HK-2 40 SIS, fillShE iS5 T, 3R DDIT4 K[
i} U NLRP3, B /NEARMEE T A 4 Fa bR 122 4L
2.3.1 NLRP3-cirspr J5i k5 44 IR 44 8 5 R I 303 (1 30 F
(1) BGAE NLRP3-crispr J5RLE AR 1 1 B i) 22
¥ NLRP3-crispr FiRL#EATIF, A SnapGene #4347 LLXT,
bt x4 7R, NLRP3-crispr Ji R A2 TN (Fig.2-12).

Opd1 pestide.
HIv.
uncaned)

gaaRgURCQRAACACCOGTGATTACGGGGCTATGACATgtLLtagagctagaaatagcaagttaaaataaggctag

' : ' ' h : ' > ! . ! : L : !
ctttecctgotttGT6e AT iaatctcgatctttatcgttcaattttattccgate

& pramater I GRIA ccafford =

gaaagQgacgaaaCACCGTGATTACGGGGCTATGACATgLIILtAgagctagaaatagcaagttaaaataaggetag
LN I - — _ — ‘H - GAAAGGACGAAACACCGTGAT TG7T GCA A G

[ 1

4 S Y " S o . P : L : I

OO A< m ol LTI H e TYY Nan AN A Al

U promozer EGHP o AmpR RRE  CPPIICIS I WAL A ALV A I\ Il Mi‘l"” 1“.,_ I ” A I |”

16 care promo ecplasmin NLS PRE Mlor Beok  CMVenhancer CMV promoter \ LYY Jm‘ i ”,\J \“J! “‘ [V | VUV V|

| ] =

P4 2-12 NLRP3-crispr JiFL il 77 25 5 L Xt
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Fig.2-12 The Comparison results of NLRP3-crispr plasmid sequencing

(2) UiF HK-2 4% 4 NLRP3-crispr 1 EE R AR
Realtime PCR 1 Western Blot 45 R Eo~, mbEiA S I HK-2 408+,
5% B} %% 4« NLRP3-crispr Jiif, NLRP3 )& IAH B0 55 (Fig.2-13).

>

Relative NLRP3 mRNA expression

B HG

NLRP3 [

we  P-actin | — D — -|

: %) @)
| H ﬂ H ©
SO S

& &
K K

)

o

Vector-crispr
NLPR3-crispr

£ &
o Qg’h
A

] 2-13 Realtime PCR 1 Western Blot £l NLRP3 )ik 25 %
Fig.2-13 The knockdown efficiency of NLRP3 detected by realtime PCR
and Western Blot, "P<0.05, “"#*P<0.001, “vs NG; “vs HG

232 =FEMET, HK-2 4o [F 5 N DDIT4 i 31k 5 K H
NLRP3-crispr iUk f5, 'B/NE bR AT ML 4L IR AR A1k
(3) AO/EB ZL o I 2 fu i s B AR fh 25 7R : 5 DDIT4 i 3Rk
AL, [ERE N DDIT4 it 1A iRl NLRP3-crispr 5k [ HK-2 2 iy
TR RG> . 2RI : MUK NLRP3 BefSf SRR mibE A 5
DDIT4 53818 5| ki B /INE b Rz 40 B e B e ) 2 0 FR 2 (Fig.2-14)

NG M HG HG+NC HG+DDIT4 HG+DDIT4-NLRP3crispr

-

& 2-14 AO/EB Jettufsridhar Il bl 2% 1 i %% DDIT4 [F] I R fk NLRP3
J& HK-2 4R 52 B (x200)
Fig.2-14 The cell membrane integrity of HK-2 cells with both DDIT4
overexpression and NLRP3 knockdown under high glucose stimulation

detected by AO/EB staining assay (%200)
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(5) LDH i&MAEN: 5 DDIT4 i RIAHALL, [FE 4 A\ DDIT4 it
FIk ORI AN NLRP3-crispr k7 [ HK-2 400, B LDH BB k/b, %=
SHAGERE X (p<0.00D) . $#7n: ik NLRP3 BEf% A 30 M =i b A
55T DDIT4 =ik 5 i s NE B an i g i 2. (Fig.2-15)

(6) CCK-8 4% /1kMl: 5 DDIT4 R4, RN
DDIT4 i 32185k A NLRP3-crispr JBURz 1 HK-2 40 ffd (1 20 o 3 /7 BF S5 ek
59, ZRBEHSIFE X (P<0.001) . #2755 Rk NLRP3 AeW54 S iR
EFEINR T DDIT4 mi3RiA 51 s /NE b R S 70 PG . (Fig.2-15)

A B
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LDH activity (U/L
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o S o (=]
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(8] = [+

{=] o (=] o

(=]

S SR, R S Q\Q o
& & oF ¢ &
& \,/Q'\ < &F
o ﬁ\

& &

&o\ P
& &

Kl 2-15 mfEskAF T 1d %55 DDIT4 [A) i NLRP3 J5 HK-2 40 i 2L BRIt
SRR PN L T B AR AL
Fig.2-15 The LDH activity and cell viability of HK-2 with both DDIT4
overexpression and NLRP3 knockdown under glucose stimulation detected
" P<0.001; "vs NG, 'vs HG, ¢ vs HG+DDIT4

(7) EDU 4Hff3G5EyE A : 5 DDIT4 i RIAAMEL, RN
DDIT4 i 1A Uk A NLRP3-crispr FURL) HK-2 20 Hfa 38 58 35 14 BH 2 952
R EA SR (P<0.00D) « $&7~: mifilk NLRP3 Bef% A R Mk bl
ST DDIT4 =R I8 1R I B /N b 7 240 i 338 B 7% 1 1) A (Fig.2-16) o
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EDU Hoechst 33342 Merge

NG

HG ||
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HG+NC
A A I A
& QQ $-'7
N \\K. \S_\
HG+DDIT4 e
Q\
9
\\U
HG+DDIT4
-NLRP3crispr

2-16 = HE2%AF T L334 DDIT4 [F]I ik NLRP3 J5 EDU SZIAG
HK-2 A 4 s 1 (x200)
Fig.2-16 The proliferation viability of HK-2 cells with both DDIT4

overexpression and NLRP3 knockdown under glucose stimulation detected by
EDU (x200), *"##&&&p< 0,001, *vs NG, *vs HG, ¥vs HG+DDIT4

(8) B R IEILR AT FLICA Al PI X He: 5 DDIT4 i ik 2 AH

tb, [FIRF#E N DDIT4 i #3% FkiAl NLRP3-crispr iR HK-2 4 b

FAM-YVAD-FMK 1 PI X PHMEAHM B ZE WD, ZREFRIT R X
(P<0.001) (Fig.2-17)
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Hoechst Merge

NG

100

4

300 i

relative to NG)

200

cells(%e

HG

Pyroptotic

) |—| |—|
1 1
© o

NC
DDIT4

DDIT4-NLRP3crispr

Kl 2-17 wfEa A Nidakik DDIT4 HHMHEE NLRP3 F%ﬁ IR AR
Ml HK-2 BT AL (x200)

Fig.2-17 The cell pyroptosis in HK-2 cells with both DDIT4 overexpression
and NLRP3 knockdown under glucose stimulation detected by
Immunofluorescence confocal (x200)

THER&&&P<0.001; "Vs NG, *vs HG, *vs DDIT4

(9) Western Blot frilllZ5 R Bo~: 5 DDIT4 IR EAHAMLL, RN
A DDIT4 i 23A Jii ki 1 NLRP3-crispr JliFL ) HK-2 A8, ET-HATE
1 GSDMD 4K A5 PE B (GSDMD-FL 1 GSDMD-N) . NLRP3.
Caspase-1 BUARFITEM I Y] A Bt (pro-Caspase-1 Al Caspase-1) « ASC. IL-
1B (precursor) . IL-1B (mature) , VA RAZ4EALTEIREH (Collagen Type
LA FND) FRikKPFHHE TR, ZRAEE5 2 X (Fig.2-18) .
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K 2-18 w25 1F i 2RI& DDIT4 [FI i fik NLRP3 J5 Western Blot 16l
HK-2 4B AR T M 4R AL AR SR B F AR 1B
Fig.2-18 The expression of proteins related to pyroptosis and fibrosis in HK-2
cells with both DDIT4 overexpression and NLRP3 knockdown under glucose
stimulation detected by Western blot

H&pP< .05, **P<0.01, "HH&&&P< 0,001; "'VS NG, *vs HG, ¥vs HG+DDIT4

(10) BRI MLERER: 5 DDIT4 FRIEAMEL, [FEH A
DDIT4 j& 5 FUki Al NLRP3-crispr 5k [ HK-2 40l , [k DDIT4 44
AR, ET-HATEHA GSDMD. NLRP3. Caspase-1 DL 444k fEdx
H A (Collagen I 1 FN1) ff) HK-2 4Hf8h e E N %, ERAH
Giit22 = X (Fig.2-19-Fig.2-24) .
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HG+DDIT4-

NG M HG HG+NC HG+DDIT4 NLRP3crispr

DDIT4 ] i%i‘fa it
Fig.2-19 The expression of DDIT4 protein in HK-2 cells with both DDIT4
overexpression and NLRP3 knockdown under glucose stimulation detected by
IF, “™#P<0.001; *vs NG, Vs HG

HG+DDIT4-
IIG+NC I1G+DDIT4 NLRP3crispr

& 2-20 fuy% m‘ﬁff"{lﬂJ m%m#ﬁ_i@L DDIT4 I‘Jﬁj“mﬂ&% NLRP3 J5
NLRP3 HJEIE1E L
Fig.2-20 The expression of NLRP3 protein in HK-2 cells with both DDIT4
overexpression and NLRP3 knockdown under glucose stimulation detected by
IF, "#&pP<0.05, “P<0.01; "vs NG, “vs HG, & vs HG+DDIT4
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K 2-21 G e YA b 2 A T i 338 DDIT4 [F]I @ik NLRP3 J&
GSDMD HJZEIETE I
Fig.2-21 The expression of GSDMD protein in HK-2 cells with both DDIT4
overexpression and NLRP3 knockdown under glucose stimulation detected by
IF, ""/##P<0.001; "vs NG, *vs HG, *vs HG+DDIT4

GSDMD

NG
DAPI

Merge

HG+DDIT4-
NG M ¥ +NC HG+DDIT4 NLRP3crispr

B 2-22 G SOURIN e BE 25 1 T i KA DDIT4 [FII Ffik NLRP3 Ji5
Caspase-1 HIZRIE I
Fig.2-22 The expression of Caspase-1 protein in HK-2 cells with both DDIT4
overexpression and NLRP3 knockdown under glucose stimulation detected by
IF, ¥P<0.05, vs HG+DDIT4; #P<0.01, vs HG; "“P<0.001, vs NG

HG+DDIT4-
HG+NC HG+DDIT4 NIRP3crispr




R ie X

& 2-23 G el m i 2 AF i 3RiE DDIT4 [ {ik NLRP3 J& FNI1
IR IE I
Fig.2-23 The expression of FN1 protein in HK-2 cells with both DDIT4
overexpression and NLRP3 knockdown under glucose stimulation detected by
IF, #&&p<0,01; **P<0.001; "vs NG, *vs HG, ¥vs HG+DDIT4

HG+DDIT4-
HG+NC HG-+DDIT4 NLRP3crispr

o ------
; ------

B 2-24 S s OURIN e BE 25 1 F id KA DDIT4 RN Rk NLRP3 J&5
Collagen I 1R 1E KM
Fig.2-24 The expression of Collagen I protein in HK-2 cells with both DDIT4
overexpression and NLRP3 knockdown under glucose stimulation detected by
IF, #&&p<(0,01; **P<0.001; "vs NG, *vs HG, ¥vs HG+DDIT4

2.4 DL HK-2 4R e &, RS s 5, 3R DDIT4 (1A
I I0 N NLRP3 #0550, Al B /INE A AR T K A e 3B R 132 4L

(1) AO/EB Bt I 241 ff fi 5o B e AR fh 45 7. 5 DDIT4 ik Rk
HAHEL, [FIE IO DDIT4 i 318 5k A MCC950 (10puM) | HK-2 41 A
TR RG> . 257 HIH] NLRP3 Refs A SRR mibE A 5
DDIT4 &3R8 5] A i B /N b i 4 Bl 58 2 1 ) 2 SRR FE (Fig.2-25)

HG+DDIT4 HG+DDIT4-MCC950

. C
o
QI £hs 3 .
o
- -
P
.

K] 2-25 AO/EB etk b Al i bl 2% 4 T it 26 1% DDIT4 [ #1711 NLRP3
Ji HK-2 ZH i 52 %4 (x200)
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Fig.2-25 The cell membrane integrity of HK-2 cells with both DDIT4

overexpression and NLRP3 inhibition under high glucose stimulation detected
by AO/EB staining assay (x200)

(2) LDH &AM : 5 DDIT4 it REHA, RN DDIT4 it
Fk Uk MCC950 [ HK-2 4R i) LDH Bl Riib, Z R B A %50
27 (P<0.001) o #2785 #H] NLRP3 AEU8 A SR m B EA 1 T DDIT4
RFRIE R /NG R A AR B AR (Fig.2-26)

(3) CCK-8 ZHpgis k. 5 DDIT4 I REAMLIL, FER A
DDIT4 i %18 F kLA MCC950 f) HK-2 ZHMdE I Bigs, =R BG4
T L (P<0.001) . 1275 71 NLRP3 RefsH M2 /E = bE A 55 T DDIT4
R IE I /NG bR A 1R (Fig.2-26) .

A B
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k \2‘0/ b\’%‘\ ‘2‘0 al
& >
9 S
& &
2-26 AR T i ik DDIT4 [F 0] NLRP3 J5 HK-2 4 LR i
S VEAT A S )

Fig.2-26 The LDH activity and cell viability of HK-2 cells with both DDIT4
overexpression and NLRP3 inhibition under glucose stimulation
& &&P< 0,001 "vs NG, fvs HG, ¥vs HG+DDIT4

(7) EDU 4ifbsEyG A 5 DDIT4 idRiEAMEL, FBA
DDIT4 T ik Fki Al MCC950 f) HK-2 4 i i B8 JE i% 1 B b, =57
BASGE X (P<0.00D) . #27~: 1] NLRP3 Rei A WS =i
'~ DDIT4 (= 3238 51 1) B /NE b B 40 B s A v 14 i B (Fig.2-27)
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EDU Hoechst 33342 Merge

NG

HG

HG+NC

HG+DDIT4

HG+DDIT4
-MCC950

K 2-27 & E/«{#FL%L DDIT4 [Fi #ii] NLRP3 f§ EDU S48 46
HK-2 AR IET I (x200)
Fig.2-27 The cell proliferation viability of HK-2 cells with both DDIT4
overexpression and NLRP3 inhibition under glucose stimulation detected by
EDU (x200), */##&&&p<(0,001; "vs NG, *vs HG, ¥vs HG+DDIT4

(8) ¥z 3L A # FLICA F1 PI X ¥4s: 5 DDIT4 i £ ik AH
L, [A]BHI N DDIT4 i3 3635 Bk fi MCC950 (1 HK-2 41 i+ FAM-Y VAD-
FMK 1 PI XUBH P40 i i 35 ek /b, 72 7 A Se it X (P<0.001) (Fig.2-
28) .
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4] 2-28 wbESC A Tk 3kik DDIT4 [FI 4] NLRP3 J5 %/ 5t 3t B AR
T HK-2 RO (x200)
Fig.2-28 The cell pyroptosis in HK-2 cells with both DDIT4 overexpression
and NLRP3 inhibition under glucose stimulation detected by

Immunofluorescence confocal (x200)
EE&&P< 0,001, "vs NG, fvs HG, ¥vs HG+DDIT4

(9) Western Blot frill 45 R ior: 5 DDIT4 i Rk HAHLL,  [RIEN
A\ DDIT4 i RiEFURI AT MCC950 ] HK-2 48/l Fx T GSDMD-FL {X
A T a3 4, GSDMD-N. NLRP3. Caspase-1 i /& FE BT Y] H B (pro-
Caspase-1 1 Caspase-1)  ASC. IL-1B (precursor) . IL-1p (mature) ,
DA AT 44k Fa bR 1 (Collagen 1 A1 EN1) Fik /KPR Fi%, ZH7H
BaihirE L (Fig.2-29)
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2-29 FEbES A T i 3Rik DDIT4 [F)R401f%] NLRP3 /5 Western Blot £l
HK-2 MR TS SO0E . A4 DG FRIA T I
Fig.2-29 The expression of proteins related to apoptosis, inflammation and
fibrosis in HK-2 cells with both DDIT4 overexpression and NLRP3 inhibition
under glucose stimulation detected by Western bolt
H&p< 0,05, TH&EP<0.01, ¥%4P<0.001; "vs NG, *vs HG, *vs HG+DDIT4

(10) ekl RiER: 5 DDIT4 i REHMEL, [FEFFEN
DDIT4 i %3k 5k Al MCC950 1 HK-2 4 g 7, B3 DDIT4 480 Ak,
FET-HUTHE A GSDMD. NLRP3. Caspase-1 DL 444k #5455 A (Collagen
[ A1 FN1) ] HK-2 i Hh G nm 5 B i N B, 22 57 B Gt % & L (Fig.2-
30-Fig.2-35)
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HG+DDIT4-
HG+NC HG+DDIT4 MCCO50

100
Mer!je ------

P 2-30 G YA I b 26 AF T i 338 DDIT4 A #1H] NLRP3 J&
DDIT4 HJZRIE T I
Fig.2-30 The expression of DDIT4 protein in HK-2 cells with both DDIT4
overexpression and NLRP3 inhibition under glucose stimulation detected by
IF, *"##P<0.001; "vs NG, "vs HG

HG+DDIT4-

NG M HG HG+NC HG+DDIT4 MCC950

] 2-31 %EI%*MJm*%/MtFTLi%ﬁ DDIT4 IE,IHﬁfﬂﬁ%lJ NLRP3 J5
NLRP3 1A
Fig.2-31 The expression of NLRP3 protein in HK-2 cells with both DDIT4
overexpression and NLRP3 inhibition under glucose stimulation detected by
[F, */###&&&p<(0.001; "vs NG, "vs HG, ¥vs HG+DDIT4
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K 2-32 G IOk muﬂ = *)?%/MﬁF?Jj%L DDIT4 Hﬁﬂf il NLRP3 J&
GSDMD LI TF I
Fig.2-32 The expression of GSDMD protein in HK-2 cells with both DDIT4
overexpression and NLRP3 inhibition under glucose stimulation detected by

[F, */##&&&p<(,001; "vs NG, *vs HG, ¥vs HG+DDIT4

HG+DDIT4-
HG+NC HG+DDIT4 MCC950

K 2-33 %EK&%M}”H%*D,«#?L yt DDIT4 Iﬂﬂﬂfﬂﬁ%u NLRP3 J5

Caspase-1 [F)RIETH N
Fig.2-33 The expression of Caspase-1 protein in HK-2 cells with both DDIT4

Caspase-1

DAPI

Merge]

P2

overexpression and NLRP3 inhibition under glucose stimulation detected by
IF, #4P<0.05, "*P<0.001; *vsNG, “vs HG, ¥vs HG+DDIT4

HG+DDIT4-
HG+DDIT4 MCC930
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B 2-34 S sOURIN e BE 25 1 F id KA DDIT4 [FII i) NLRP3 J5 FNI
IR IE I
Fig.2-34 The expression of FN1 protein in HK-2 cells with both DDIT4
overexpression and NLRP3 inhibition under glucose stimulation detected by

[F, "##&&&n<0,001; 'vsNG, "vs HG, ¥vs HG+DDIT4

HG+DDIT4-
HG+NC HG+DDIT4 MCC9350

Collagen 1

Merge

B 2-35 S st m R 25 fF NI 3Rk DDIT4 [A] e 1 NLRP3 JAi
Collagen I )R IE T L
Fig.2-35 The expression of Collagen I protein in HK-2 cells with both DDIT4
overexpression and NLRP3 inhibition under glucose stimulation detected by

IF, #P<0.05, ¥¢P<0.01, "*P<0.001; ‘vs NG, *vs HG, ¥vs HG+DDIT4
15 R

AR PRI BT M RO 1) BT ARE L —, & — A A AL SR
FAETEDIF 175 S8 2 HE IR 53 51 RS 1 58 i R IEC Sse LA ' 3 75 AN 2T AL 1
INE AR AR EERAOFE . RAE, SRR, e 2 4H R D AN AR
FE JORERLRE RS RAE I 1 01, Al BE SIS BB PRI FACiE. (R4
B RIERIOCHE D R, 18 SO 2 DN BURFIE, W% 2 2 4Efbid fE
ORI 14, AT AL AL B IR DD RERE R O SE F S Attt R 1 IR
ke 2 R L Eg . B A 4ELERE R AR AN (ECMD & H
IR R, W'r/NERAN R /INVE TR i R I 2FE R H (N1 RIS R iR
FEU 1 WA, F A AR A T IR, 2
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£t DN JH[A S Dhge T Rl 17, Hodh S8REAEBEAT M B AR 4 b g A% AR H
Z
NLRP3 %8 i /M AR 75 B W5 8 A s 3VE A 5l 1 3 e 08,
NLRP3 #RE/IMA RIS MM EAE N, 1 HAs 5 — A g fE 0%,
TR 0 N R A AEZ R 1R, NLRP3 AN/ B B 5] &5
NLRP3 #AE/IMES FIET R H EERBUENLS 2 —, WRBERIER
N SSHEP IR . 24 NLRP3 SAE/MAR OISR, B 3EE 1 HY pro-Caspase-
1 HAL TG TER) Caspase-1, Bl JEIEHERGEY TL-1B A1 IL-18 (17748 FF- M
GSDMD. GSDMD ] N-Rim v B FEURE LI I F S AT, [FR,
NLRP3 % %E /IMA B30 7T S BORE 25 R 142, X 23 DN /£
RV LG 5 SR P 2 9 1R R T AL 21

Z I 5T D4 UE B, NLRP3 S AE/IMA 73 B3R I8 5 B JIE J8RE A1 £ 4
VIO . NLRP3 % hE/IMAS TS 7254 FR s B EH 15 2ESE, NLRP3
8y Caspase-1 #if = ] R IR B 474322 B A A F0 CL &8 UE SERE PR3
W /NEML A, FAAE NLRP3 JERE/MAEOE AT NLRP3 A 4 1) 40 i £5
ToRAR, Ak, A BB\ FT AT 70 RCR i 7s NLRP3 6l = 7] LS B R
T 70N B B U 28 E AN AF AR

HAl, <1 DDIT4 i#% NLRP3 4&AE/Ma KA 7T EL D o AN I — A
JL, {E DDIT4 kAN, HREIETEEVRNH (BMDM) Fflis i 412378
LPS ¥ ~, NLRP3 Z5E/IMARIBEEE A IL-1B 7= 3 W55 . 1X$ER T
DDIT4 %} NLRP3 MJ¥EERIEIER . BRAEIBNAL, H Al AR KIS T
DDIT4 5 NLRP3 £ PRI B i A A T o A 4r SRB8 R 3, 7E mibE s
1N, HK-2 g4 77 DDIT4 J&, NLRP3 % 5E/AMAES 250 K Ja
WA IL-18 A1 IL-18 KA TAHRIIELAR . J34b, 1 B9RE PRIp /I BB 2H 21
Hi% DDIT4, 503 2 B8 PR/ BB IEZH 2R R I DDIT4, =i 5 e
[f) NLRP3 % JiE /MA 40 59 DA S TL-1B A1 IL-18 [ 5E TH =15 2148 Bz i) o
FUIAE =HERICT , DDIT4 7E8E JR 9% B HH/E H 2 it 4% NLRP3 45
MRS -

NLRP3 J& NLRs & A X EM AL, 2 NLRP3 A/ MAIZ O 71
Z—o Rz Ak, POt e SLEs, i3] DDIT4 1 NLRP3 7£ HK-
2 IR AFEAE, #2757 DDIT4 Al NLRP3 WhlE R el fett, XFEETEL
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[ S 56 SRAIE B

Crispr-Cas9 % R 4w iE A SE —FB 1772, ot BN &z
LR 2 B AR o FIFX IR, A AT Bed S\ M 1 R R 4 24 . AR5 7
A Crisp-Cas9 J: [ 9w H KRR T NLRP3-crispr BikL, 1ZEARFIE
R USRS € #EAT BE R0 = B 3 7% 1 HK-2 41, 1 3214 DDIT4
1 [l 3% N NLRP3-crispr Jiiki, ditgiffuyg /1, £i7F LiEH LDH &&=,
20 o 358 B 4 5 P Caspase-1 AT P AL S S S, LA S Caspase-1, GSDMD,
ASC, IL-1beta, IL-18 {8 HFRIE KA IISHE =40 A T3 A Rl o
[FI B /N L AN P 2T 4 A6 BB 1T FNT AT Collagen Type T 17614 thigh &
40, BB NLRP3 BIA AT, 7T LAA SRR =i s 5 T DDITS =K
B FEHE NEDS .

FAN, ARBFRIEEEFE T MCCI50(CP-456773), — Fi Rk £ 14 1
NLRP3 #4155, A4 Er NLRP3 fKaitE A T fE e g pE T 120
MCC950 72 i A H& sl —, R KT NLRP3, MR Kr IL-1B
FIL-18 FGE, CAfEIRRIF KRS 20, fE—Id A 2 ZUP% KW db/db
FERL[K) DN B PR 70, MCC950 ST B A B I 90 7 FT . A ]
AR HIAIE 72t CIESE, MCC950 577 7T LU Rk s db/db /N BB /R A i
JRUTAR,  PLR b ki 5k i HK-2 O TR ZR ki &k ROS HIF=4:%5
281, RES i FEE I TR S RER 7R R ) HK-2 4k, 3K IE DDIT4 K[H]
I MCC950, A %3#] 7 NLRP3 28 5iE /MR RIS 4l f A= T i R 2E
AL N E

zx EFTR, DDIT4 7] LLEE _EiH NLRP3 %8 /IMA I 300 1 1248 R 9%
BRES T B S NE MR T S A N

7\ %
1.0 R B9, DDIT4 415 7 NLRP3 4 5E /IMAE R BT -

2. #i] NLRP3 AEWS A 3L DDIT4 mRESI BN EHEES THE
INE YR AR T S AT YEAL N
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FE=S

DDIT4/NLRP3/GSDMD/CCR2 E¥E R % S m P R{ER A%
{3
B B

DDIT4 & — M35 S MW R EH, #2078 24 B
DDIT4 7E mbER SR FE TR RS /NG LR DL & 172 B8 JR 973 /N B 1Y)
FKiE KAEH o ABRAENGIRBE R S s B B IR A Rk M AER, LR
£ NLRP3 1 GSDMD [1J#H I FH: o DLAH i

Ay AER— P IR G AR OCHI , BE R 1 s 1B 4H 2R 1) S 9% 2
PR, A4S I BE AR ) e B A OC A, 7E DN R AEFUR JE e B 00
BRIER o MSZIEANIE ARA 7T Fh AR RTESE R B, B HT 28 RE 7E 1 72 W R I
HHTR) B Pt Tt R U7 Th R YA B E R BRI I 7 R B, DN &
HEHSA AR R E VR AR ARG B, BT K E
RIEN TR MR F A E f2E, T EES RS S EHS S, EE
LR AR, ORI AR MERAS, B /INE B 5 4540 ) ™ B
TR 5T 1 440 B3 3 R R B 5 5 1) R i SR R e Sy 2 R M 1) XIS B AH
K H MR IE RS T B IR o 3 B N AT 28 E A AR AL
FEEH . MENBERPE I EEREEOY R —, BEE4igE DN
BE T IR T A RB. BRI RES BRI . FEE IR Ser A
' 18 50 21 AEA L I RE FE 2 A AE i BEAR OGP, Rl 2, RiI& C-C A+
AR 2 8 (CCR2) WEMRAA AR AR T 5 /NER'E 98 FIHE R i B 9 5
Ip ) B IR A LT AL YR, CCR2 ESARLAMM . BERERTIRZRAAT T
UM B SORAN M AN 2 A A 2SR A B RIAE O, TR I GSDMD
SR AT, Al@E FE CCR2 k3 K hn = Sk JH o 8 3 38 1) 4 5
M, #7857 GSDMD 5 CCR2 fFHEWE xR RN, HEXT
DDIT4/NLRP3/GSDMD/ CCR2 {EHEFRIFE B 3L AE R SAH e PE I
R WARIE

AF Ay E BRI GEO ASLEAHRFE . BE IR 508 8 IR PR B 28 bR

110



R ie X

AR H A, 12 BB IR BRI E KEARA 5N
DDIT4/NLRP3/GSDMD/CCR2 W)X 51EH, #—F 7 DDIT4 did £
TR NE PRI B I 2R AR R

M55 E
1. Ml
1.1 %48
B B4 B AN TR EAEY)
HABA S [F) 26— 5
1.2 3857
Pt CCR2 £ & ik L AR A H ARG IR A
oAt R 55— 356 7
2. SEISTTVE
2.1 GEO %

M GEO (Gene Expression Omnibus, https://www.ncbi.nlm.nih.gov/geo/)
PR e N 8 3 AN R B I R DRSS BH 4 GSE47184. GSE104954
1 GSE99325 ] Series Matrix S AFo X F%f I 2 R4 5 R BT 2418
— REE XS L2 AN e ] () A A2 B
2.2 ImPRARA B

W& 2022 4 01 H~2022 4 06 HFEFALERIR 75 — Kb B N RHME
Be, 2ol s I RIS = A A A B 2 TRV Ao o BE 212 I B PR B
(R ARAS 40 1510 USCER [RDIN TR) B A B ) DTG BT 5 1 T S 1 LB T £
B B e SR H 4 30 BIE N IE R XTI BHIEHS AL K, Al
B, V) Ja HEAT HUR BRGY 8 K S H AU kil . ok, WO A B
PRI B T A0 BRI FE AR I IR TR (35 30 1), BHEFE. Ml &
s MREL BEIRPREE (I DN AU, I, il B E sk L FAR
Al — H WS IR B (FBG). IMLJRZE % (Urea nitrogen). fEAL ML E H
(HbAle). Ifi4LEH (Hb). Mg HEH (Alb). IMiEILEF (Ser). MDRD
EHEE NBEREIS R (eGFR), MR (UA). LA HEEE (TC). Il H
=08 (TG) MMARZEEMREH (LDL). ASLIRATA NikEH Lt
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BB 5 R B At PR D i H S B8 AR N Fn i Rl =
2.3 HE

1) 8 Fr 20 SR AN G5 2H 240 220 SR AR [R5

2) B RUGEN: W T F 10min— ~H 2K [T L 10min— —F
ZR I L 10min— J5/K 2 5min—95%385 ks Smin—75% k4 Smin— H >k 7/K
ik

3) BY: TRZRBES 3min, HIRIKHE 60s;

4) Al 1%ZRERWRG o34k 30s,  ERIKBE 60s;

5) R¥E: 1%Z/KFHIRE 2min, HKKLE 60s;

6) Mit/K: ALY 2min, 75% 0% Smin—85% . E% Smin— JE/K Z,
1% Smin— — FF 28 [ &l Smin— — F 2K [T & Smin. BT, 0 A BB Ao
e R ST CT RN =

2.4 Masson
JiE R S — oy

2.4 PAS
Jiik A 5 — oy

2.5 REHL UL
Ji A 5 — oy

2.6 Giitorth

SEISE PR GraphPad prism 8 AT G104, A 42 Btk
5558 Mann-Whitney U #5500 56 A 41 2 TR 22 7o A4 b R AE D PR A
Pearson (PAIIFFE IEZA0AT) B3 spearman (/0 —HAFKFE IE Ry
A7) 4387 . A E TAERAIE #H 28 (Receiver operating characteristic curve, ROC)
it £ i 241 4 MedCale 3 fF, P <0.05 RNAEIER I % R

# =R

1. GEO #4520 PR 55 B 9 ALK BEZHAE AR DDIT4 #35  ROC 43 #fr

GEO A s e v T 8 =08 IR 5 % ' /D & TA) Jon 45 RS
GSE47184, GSE104954, GSE99325. GSE47184 sS:i&~F-& N GPL11670
(Human Genome U133 Plus 2.0 its /y; Affymetrix A #]) A1 GPL14663
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(Human GenomeHG-U133A Custom CDF F:[AtS 5 Affymetrix A F]) o
GSE104954 =24 °F- & & GPL24120 (Human Genome UI33A & H ;
Affymetrix /A #]) 1 GPL22945 (Human Genome U133 Plus 2.0 s F;
Affymetrix A 7). GSE99325 5245-F & 7y GPL19109 (Human Genome U133
Plus 2.0 % F; Affymetrix A #]) Al GPL19184 (Human Genome U133A it
s Affymetrix A 7)) GSE47184 {35k B ¥ IR B B &1 18 N/
EREA (GSM1146387~GSM1146393; GSM1146327~GSM1146337) Flk
E VIR EF I 6 MXTHUE /NEFEAR (GSM1146427~GSM1146429;
GSM1146353~GSM1146355) . GSE104954 153K [ ¥ IR B 0 SR & 1) 17
AN NEREA (GSM2811029~GSM2811035; GSM2810894~GSM2810903)
FR B e UIBR B3 1) 5 X RRE /NEREAR (GSM2811086~GSM2811088;
GSM2810939, GSM2810940) . GSE99325 & 3K E ¥ hRJ5 B FR & 1K) 18
NE/NEFEAR (GSM2641157~GSM2641167, GSM2641285~GSM2641291)
AR B Ieg VI bk B35 1 6 N B /INEFREAR (GSM2641201~GSM2641203;
GSM2641325~GSM2641327) . ARl Z R RER: =N EES,
4 DDIT4 {13158 &5 T Control ZH(GSE47184, P=0.0004; GSE104954,
P=0.0009; GSE99325, P=0.0118). ROC 73#r45 E7x: GSE47184 ¥
E f AUC N 0917, 95%CI ( 0.730~0.990 ) , Sensitivity=100%,
Specificity=83.3%, P<0.0001; GSE104954 %#& % &1 AUC N 0.894, 95%CI
(0.689~0.984) , Sensitivity=100%, Specificity=80%, P=0.0003; GSE99325
BAIEET AUC S~ 0.843, 95%CI (0.637~0.958) , Sensitivity=100%,
Specificity=83.3%, P=0.0298 (Fig.3-1) -
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[l 3-1 GEO H#i% 45 1 PR 5 3 AT BEAE AR DDIT4 ik J2 ROC 43 #7
Fig. 3-1 DDIT4 expression and ROC analysis of diabetes nephropathy and

control samples in GEO datasets

2. AR, THC EIXTIEZ4IF DN FEAH DDIT4, NLRP3,
GSDMD, CCR2 HIZRIE FAH A% 43 Bt

2.1 W PRI B A U A 2R B A e

HE Jeta 2t BT 7R : Control 205 EZH A H B /NEREE M 2 8, HE /N
EHEPNEST, BRI AE; DN AE S B NEREE BN, H'E
INEF I, BNEHESIEREL, R EREE R UEIRIE, A 2 e A
Bid% (Fig.3-2);

Masson Hefh 2t BB IR: AHXHT Control XTHEZH, DN ZH 1) B AEZHZR 1)
YR €8 X3 B S 16 00, 5 PR R PR B 8RR ) B 2H 23 e IR iR A 4 B
#n (Fig.3-3);

PAS et BB IR, 5XTHR Control ZHXFEH., DN B IR 20
H I 2 R SR UAR, B A B /N ER R B 5k, JE R AN H ) 3 )=
Ut B PRI B R T U 2 2 b b SR B SR (Fig.3-4)
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Xof HEZH R R
Fig. 3-2 HE staining of renal tissue in control group and diabetes nephropathy
group

e ZH [
Fig. 3-3 Masson staining of renal tissue in control group and diabetes

nephropathy group

A
Fig.3-4 PAS staining of renal tissue in control group and diabetes nephropathy
group

2.2 IR B 95 AN HEZE N 0 R FE AR AR

WIER 3-1 Frow, B IR B9 28 3 A RN B AL 1] B 1 PR BE A Fiit
72 5Ah (Control HHME 19 44, itk 63.33%, DN 5 24 4, (5Lt
80%, P=0.1520), “£#%, BMI, FBG, SBP, DBP, Hb, Alb, Urea nitrogen,
Scr, UA, eGFR ¥JfFEREZR (P<0.05) (Table3-1).
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2R 3-1 K8 PRI B9 AT I ZE N B s PR R AR A

Table 3-1 Basic clinical characteristics of diabetes nephropathy group and

control group

Parameter Control group DN group x2/tIU P value
Gender 19/30
24/30 (80%) 2.052 0.1520
(Male) (63.33%)
Age 56.13+13.21 49.47+10.11 290.5 0.0176
BMI
24.44+3.73 27.29+3.78 2.936 0.0048
(kg/m?)
FBG
5.36+0.67 9.124+4.62 117.5 <0.0001
(nmol/L)
SBP
131.1+15.60 147.77+23.05 3.280 0.0018
(mmHg)
DBP
84.23+9.89 91.87+15.35 2.289 0.0257
(mmHg)
Hb (g/L) 128.20+17.44 115.73+£25.61 2.204 0.0315
Alb (g/L) 40.39+3.54 32.81£7.99 212 0.0003
Urea nitrogen
5.23+1.58 8.64+3.55 119.5 <0.0001
(mmol/L)
Scr (umol/L) 72.1£15.37 155.53+128.26 96 <0.0001
UA (mmol/L) 307.43+£74.73 396.13+91.93 4.101 0.0001
eGFR
96.42+18.5 55.14+25.89 7.105 <0.0001

(ml/min/1.73 m?)

2.3 AR R ER AL FRIA R BB I RS Ik

PL 24h JREEE SR, NP EEHIRA (n=16, <3.5 g/24h) FIEE
EHRA (n=14, =3.5g/24h) . Hrh 24h JREH, Hb, Alb, Scr, eGFR,
TG EWATFA L EER (P<0.05) , A, &5, Wi, &, BMI,
FBG, SBP, DBP, Ureanitrogen, HbAi. (%), UA, TC, LDL ¥ AFF{E
Giit2: 25+ (Table 3-2) .
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Table 3-2 Clinical characteristics of the DN patients with different urinary

protein
Overt proteinuria ~ Heavy proteinuria
P value
(n=16) (n=14)
Female 4 Female 2
Sex 0.6567
Male 12 Male 12
11 6 11 2
Stage III 9 III 8 0.154
v 1 v 4
Diabetes history (years) 7.00£3.95 8.71+6.74 0.3954
Age 47.69+8.48 51.50+11.69 0.3110
BMI (kg/m2) 27.08+4.23 27.234+3.52 0.9391
FBG (nmol/L) 8.20+3.48 10.17+£5.61 0.2617
SBP (mmHg) 143.56+22.46 152.57+£23.58 0.2934
DBP (mmHg) 91.44+13.76 92.36+17.52 0.8733
Urea nitrogen
7.71£2.42 9.69+4.36 0.1070
(mmol/L)
24-h urinary protein 3.27+4.61 6.87£1.83 0.0002
HbA1c (%) 8.20+1.86 9.53+2.58 0.1131
Hb (g/L) 126.13+20.82 103.86+26.04 0.0147
Alb (g/L) 36.81+6.97 28.23+6.64 0.0121
Scr (umol/L) 129.00+113.20 185.86£141.16 0.0393
eGFR
66.81+26.15 41.81+18.62 0.0060
(ml/min/1.73 m?)
UA (mmol/L) 387.384+95.61 406.14+90.01 0.5859
TC (mmol/L) 4.71+1.52 5.78+1.59 0.0698
TG (mmol/L) 1.79+0.55 2.70£1.37 0.0198
LDL (mmol/L) 3.2+1.37 3.86x1.75 0.2627
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2.4 HHERIR B 95 BB B F4H 4 h DDIT4.NLRP3.GSDMD L& CCR2
[r)3 1k I ROC 4341

9 TR DDIT4 fE8E PRI B P e R, 1 — 2250k DDIT4 @ i fil
KRBT T R R, A& FERE PR B L], B mE Rm S
I IR IR AL R0 FRE EZH 24, &l DDIT4. NLRP3 #iI GSDMD, LK
5508 R 1 995 040 B R 4 RN £ AL 25 DIAE DG 1) 28 SE P A CCR2 RIS 43
BT HAH IS

o3 1 UL A6 DDIT4. NLRP3. GSDMD A1 CCR2 ik, 45 5%
Won: SXTIARLG, IR E R R E B IE4H 20 DDIT4. NLRP3.
GSDMD Al CCR2 [JRIAH B, ZRAEEFIM¥E X

BE— 2] ROC #hk, 455 E 75 DDIT4. NLRP3. GSDMD F1 CCR2
XTI HE PR B B A — 12 Wik /7, DDIT4 AUC=0.992, &gk A
97.5%, 5 74 100%(P<0.0001), NLRP3 AUC=0.987, fU& 44 97.5%,
R MEA 100% (P<0.0001) , GSDMD AUC=0.994, &Uskit Ny 97.5%, 4HF
SN 100% (P<0.0001) , CCR2 AUC=0.958, UM 92.5%, HrFik
N 96.7% (P<0.0001) (Fig.3-5).

Control DN

DDIT4

GSDMD &/

o
>

CCR2

Relative CCR2 prolein expression

o & o
S

0

Control DN

E g
a0 Speciiiy )

K 3-5 ALK DDIT4. NLRP3. GSDMD #1 CCR2 131X M
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R i X

ROC 73 #7
Fig. 3-5 The expression and ROC analysis of DDIT4. NLRP3. GSDMD and
CCR2 detected by IHC, **P<0.001, vs Control

2.5 BB T WS DA L DR ERE IR B B I A 2R Rk R R, 4y
B4 LR 5 B8 B i 41 23 b DDIT4. NLRP3, GSDMD 1 CCR2 ZE AR £ ik
fRIFESSM:, 455 o8, DDIT4. NLRP3. GSDMD #1 CCR2 #£'8/Ng I
PR R IAE L, FHSCH: /3 HT ) DDIT4. NLRP3. GSDMD #1 CCR2
P 22 |F) A7 = IEAH 2% . DDIT4 VSNLRP: R=0.6469, p=0.0001; DDIT4
vs GSDMD: R=0.5821, P=0.0007; DDIT4 vs CCR2: R=0.4980, P=0.0051;
NLRP3 vs GSDMD: R=0.7968, P<0.0001; NLRP3 vs CCR2: R=0.4829,
P=0.0069; GSDMD vs CCR2: R=0.4633, P=0.0099. #Z&7~: DDIT4 & L}
PRIR BB R4, 5 NLRP3/GSDMD/CCR2 # fEfs 5% VA% (Fig. 3-
6; Fig.3-7).

DDIT4 |

NLRP3 |

GSDMD

CCR2

Kl 3-6 BEIRIE B W S AEH 4 ESY) /i DDIT4. NLRP3. GSDMD
1 CCR2 HZRiA
Fig.3-6 The expression of DDIT4, NLRP3, GSDMD and CCR2 in serial

sections of diabetes nephropathy
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Fig.3-7 Correlation analysis among DDIT4, NLRP3, GSDMD and CCR2

in renal tissue samples of DN

2.6 FEIRIR R B B IEH 2% DDIT4/NLRP3/GSDMD/CCR2 5lffs
PRABHR R AH M

/34t DDIT4/NLRP3/GSDMD/CCR2 FIHH R B I F & &% IR AR T b 1)
FZeME, 455 R DDIT4/NLRP3/GSDMD/CCR2 ik /K1 58 FX 95 B 9
EERER], 25, WARE, BMI, FBG, SBP, DBP, HbA. (%), UA,
TC, TG, LDL ¥J/A#H5%. DDIT4 5 Urea nitrogen (R=0.5218, p=0.0031) ,
Ser  (R=0.5180, P=0.0034) fF{EREMIEMK, 5 Hb (R=-0.4102,
P=0.0244), eGFR(R=-0.5179, P=0.0034) 7 4 5<; NLRP3 5 FE#(R=0.4451,
p=0.0137), Scr(R=0.4377, P=0.0156), 24h & [ X (R=0.3958, P=0.0304)
FAERZENIEMX, 5 Hb (R=-0.3696, P=0.0444) , ¢GFR (R=-0.5527,
P=0.0015) fifl5%; GSDMD 5 Urea nitrogen (R=0.3725, p=0.00426) ,
Scr (R=0.5093, P=0.004) , 24h fFRHJE (R=0.4314, p=0.0173) f{{E &
(K IEA 2%, 5 eGFR(R=-0.5407, P=0.002) i fi5%; CCR2 54§ (R=0.4731,
P=0.0083), Scr (R=0.3647, P=0.0475) 2 [A{F{E R #Z K IEAHIE, CCR2 5
Hb(R=-0.4774, P=0.0076), Alb(R=-0.3896, P=0.0333), eGFR (R=-0.4350,
P=0.0163) Z[AfEfERAEMHAMHK (Fig3-8) .
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Fig.3-8 Correlation between DDIT4/NLRP3/GSDMD/CCR2 and clinical

parameters in renal tissue of patients with diabetes nephropathy

3 FEPRIE /NS, T DDIT4 J5 /NS 4040 CCR2 1254k,
3.1STZ iESHRE R /N, DDIT4 pibE» /N BB IF4H 2 CCR2 11

N T i€ DDIT4 % CCR2 WR#E/EA, SREH Ukl STZ 753
(K PRI /D BB 42 T, ik DDIT4 % CCR2 F£ik R R, 455H
B~ 5 WT H/NRAI, DKO /R E AEZH 24 CCR2 Je 5 5 B
1M STZ-WT 41/NRF 4128 CCR2 Yetasmting, 5 STZ-WT 4l Lt,
ik DDIT4 K/ B 22 CCR2 YetasmfE)ksy (Fig.3-9).

\ 80 &
L N R Ay

JESZ CCR2 (3%

B T & o z X = R Y
e 3 Y20 i aSrag (39 0,
; '-. l'*'. i'l =. £y o" { tg:‘ '.‘?0 .;. e
KR CHRR R
i : - 24 8 __' ot a. .-:.g @B g
K 3-9 G AT I STZ 755 B R s /> B
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(x200)
Fig.3-9 THC detection of the expression of CCR2 in renal tissue of STZ-
induced diabetes mice (x200)

Western Blot 25 7~ :  [AlaBE H A 2225 B —2, STZ-RKO 2/
R 2, CCR2 HZRIA#: B R H] (Fig.3-10).

Relative CCR2 protein expression level

ol
N
Q" &

] 3-10 Western Blot £l STZ 755 FIHE IR /N R 'E CCR2 HIRIE
Fig.3-10 The expression of CCR2 in Renal Tissue of STZ-induced diabetes
mice detected by western blot, “P<0.01, vs WT; *P<0.05, vs STZ-WT

3.2 db/db BEJR /N, DDIT4 m AT /N U EZH 2R CCR2 5200

TP H AT db/db IR/ BV IELLZH, R DDIT4 X}
CCR2 RKiIZREATM, 4RER: 5 db/m 4/NRAHE, db/db /N BB AR
HZ CCR2 HetosnfEi¥sg, 5 do/db 4UAHEL, REE DDIT4 [/ BB FZH
Zirh CCR2 Jettun g M (Fig.3-11).

db/m db/db control db/db-shDDIT4

3 AT b 2 DA
% Yo i .7:
L3 F‘Il\ ‘."-._.5 .i\f
"Qt‘l\ ‘ “(5‘
A ’ls“g,_k‘“h "
"\J PR Al

¢ i '"\r it | lf : gl & \.'- J-‘r‘ ’
& 3-11 ﬁaﬁ%éﬂﬂchﬂu dbldb *ﬁ)ﬂiﬁ /J\ ﬁ'%‘ﬂr éﬂéﬂ CCR2 E’Ji%ai (x200)
Fig.3-11 IHC detection of the expression of CCR2 in renal tissue of db/db
diabetes mice (x200)

CCR2
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Western Blot 45 L o~ : [AlaZE H3b22 25 B —2, DDIT4 Rk
db/db BRI /N B AFZHLZH, CCR2 HIRIEM I B A0 (Fig.3-12).

1.5p

1.0p

(@]
>
a=!
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=
0 [
Relative CCR2 protein expression level

CCR2
0.5}¢
™
& D > &
SN
@) @ 0.0
¥
S
L

4 3-12 Western Blot £l db/db #% ki /> i B E41 21 CCR2 B IA
Fig.3-12 The expression of CCR2 in Renal Tissue of db/db diabetes mice
detected by western blot
"P<0.05, #P<0.01, "*P<0.001; “vs db/m, *vs db/db

15

AR PRI BT R AR P ) — g I I AIE » ] f O 25 AR YT 336 - DN
IREHE H a3 KA S b M BRAE B 4H, 2015 SEA RO B8 40K
BB AR IR RIS BB H 5N 1016 B0, 8 PRI7E 32 il R 5 AORE AR BGHIE
W1 e AR B U JRORE A R A ATt e v R S B P UL, SR, H A 1
R 2 11 BB 156 FH B30 7 P T 10U 3 A A2 DA BHLIE BT H% DN g fel™ 141, 3X
F/BERI R T Bk Z XS BUE R P R 2 T FAR R PR . /£ DN
RIS, B/ANERFEROEE I, S2aE /NRBOIZT. B
NE BT NE R BT, Bl /e DN 38 'S TR T I 32 2 2
FFAE o PRI B /N 70 T 2RI RIS TR N I R 0 B LR DL R 3
AR T SR

TR 22 1 SCHIR S 47 LU B 8 - DDIT4 AEHE PRI I ROE FHke a5 <
SR . A WETTIRIE DDIT4 SRk W] B STZ BRI /I B A AI R g A2 AT
M TREBRBAEIS1T ., CLAHiE DDIT4 A SN VT 2 AR A BRI
N, LA R AUREREDS Yo FERRE B /0N B R RS e e 1 s TR 2% A1 R N
ML s i 55 57 ) 1, REDD1 3%k B 52 # 15 5K, HErx T
DDIT4 X% BRI B (BT LI A 22 W, AT FURT P8 7r L4 W #f DDIT4
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TERE R 1 5 HR ) S BEAE T, DLW Bl PRIE B 3  JEAS 5 R4 o AR50 7
H TS DDIT4 S T8 0 T e 28 i AR RS PR B 8 v i 2R SRk iy
FEFIEH -

UEHE R B, B S B Vi T 1 98 0E ik A2 55 W PR3 1 s 45 R A IR e AR
REZYIMF . SRAEMPIZEE. RITAIEITE DN RER BT EES
KEEFMER . — B0 0 S IR R, o fil k 28 0 B B8 3L,
ST 5] AR PR B R o KR HE SRR B /N ) ) S PR A3 R
SE T B /N b R A ) S 1 R A3, ERE PRI B R R L R R A O A
F2L221, CCR2, B C-C #F&H =ik 2, T 358tk l, 2G
AP B FER S, R REZARENED 1~4 2k, Z2ER
hE LR AR 221 R3], CCR2 fE LA 4 M . BEAE T AR4E AN T 40/, W
SR AN A AN 22 A4 2SR A R IAS 0, B CCR2 B N BR il 474
B I LR T T T e AN AR Ao mt B CCR2 AT LA /D B /N ERAsE A4 AT 4k
R B /NE A SR A I R A Y, LERE SR db/db /N, AR CCR2 /)
S FHEPURAN G AT LR R IR . B /NERBEAL AN S 5524, Alaa S.Awad
FIBIRAY, CCR2 HIZ547 FH W A5 A% B e 22 v 8 I 82D Ins2 Akita T STZ
75 TIOR8 R B /N BRI 8 AR S IR R &U(BUN) IULET . 2 2122000747
B A 24 2 2 1 R R 4 i B R 58 1k A IR ) 7 A SR sk A
PRI /I BRI 40475 . Du 5ROV T8 o 400 1) [ s 4 i P 42 28 RS 1A
MCP-1/CCR2 15 5 18 % P e 0 s B 3 1) B 401 35 o Itk Ak, P CCR2 4
PUH rs504393 F r05234444 TIIEIS > 2 BUBE PR /)N B E 4 B )
5 V1 T L BB 8 R 5 ' 6 ) % 2% 271, Diick de Zeeuw [F1BAEAT ) — i %
ORI B, FEE5E 332 ZWEIREm EE, I aaar 2/ kA 8 Ji
FeUE BOPURE PR V6 97 AN LA S5 9K 2R I o Jlg 411 1) 791 Bl T 87 5 9K 3R 52 A P v
FIIAMIEIR T, Z JE BT 7 . 582 2 RFIETT I 111 28 R S
i B E AL, A CCX140-B (—Ff) CCR2 JEREMEINHIFD 1 221 &0
PRIV B 95 AR B 1 PR B4 R 1 R RS, 34k, Hong Li Z5UORIE 11
GSDMD A S 4u AT, GSDMD Al id i CCR2 Ky K in#E &
PERTIhBE T2 1 SR SOV, #2787 T GSDMD 5 CCR2 fEE IR R &R . HEl
N1EZ%F DDIT4/NLRP3/GSDMD/CCR2 74 KI5 B R R IA . 1ER K&
NEP S N -SER
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AF WL oAt GEO Bl FE, IR = ANKEIR W B s 1 /NE Rk
¥R GSE47184, GSE99325, GSE104954, il AKbrAd DDIT4 ]
FiL, ROC sr#HriE s DDIT4 BA w3 RN R B ae 1. it —32
LA 40 5% FR 95 B 03 A T A B AR AR DA A2 30 50k L, S is 4H A
il DDIT4/NLRP3/GSDMD/CCR2 [K)3ik, FH-o0 TP 5 Z A A e AN %
HrFE5BEHEWRIKSH LR, 482 R MHESRA,
DDIT4/NLRP3/GSDMD/CCR2 % 5iE{5 5 1EWE JR 5 5 93 8 3 B k2 43—
Bz IE, ROC kit — Lo #rior 4 ANPR 008 R s B i 350 v 2
Y RILWEE 1. MM HT T, DDIT4. NLRP3. GSDMD Al CCR2
Wi A7 7E B IEAH 2%, 3R #H 7 DDIT4/NLRP3/GSDMD/CCR2 K IE(E &
B ERE PRI B B T B E DG R . ARSI MIRIKSEUE B, 40 %] DN
BEPA 30 FIfEEEE, WHT#— 2 M.
DDIT4/NLRP3/GSDMD/CCR2 5 DN H& B hReiebrmEMme, #t—F
Ui T DDIT4/NLRP3/GSDMD/CCR2 #iE A 5 18 M 7 W bR AT ME 5
I SCEEIER - ILAh, Wbk DDIT4 1 STZ 5 FHE R/ BR A ELIK DDIT4
(1) db/db KI5 /N BB FZH 2R, CCR2 R ARIAMIFAK, HE—DI6AF
T WER IR B DDIT4 % CCR2 fIE/ER .

g BRTIR, I RAR AR 1/2 B0 PRI /N s A, FATHE T
DDIT4/NLRP3/GSDMD/CCR2 % i {5 5 18 B 7 W JR o5 2547 14 B o Hh 1) 5%
SEAEF, B DDIT4 S V677 05 R 1B I 28 R 14 02 4 1A 0 A

N2

L="HEPR B GEO #dESEIIIESE DDIT4 #£ DN A /IVE w3k
%

2. DDIT4/NLRP3/ GSDMD/CCR2 7E DN & & iFHZUELLEY) F b B
N —EU RIS, HPIEA K.

3. DDIT4/NLRP3/GSDMD/CCR2 5 DN £ 15 I REFRAn A AEAH 2K
P,

4. TENERRI /NS IE4H 49, DDIT4 % CCR2 A A= EA .
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Bt

BE PRI B IR 5T FAR S IR 5T

I B bR bE R B A 2 4e i, 2021 4 A R PRI I AR N(20-79 %) &
15 5.37 40, 15 10%. FivhE] 2030 4, EE NHCEIER] 6.43 12, F| 2045
RN IRF 7.83 AU, B RIS 1 08 A A PR B L ™ B R LML I R E
2, SRR R R LT R InE R, DN (HAKINE K
W2 30%~50%, flithZ) 40% 10 5 E 2 E B ARI6IT7E. DN 4 EE 1A
AR T ERIIES), AMURSER ERAEE B, T E20HE R,

B PR3 5 o3 R K B 2 5 T v TN 51 2, 3 350 5 A AN D R PR 1R A7 14
MAF . DN R AR RAEIGIR A2 o i), Sl 28 A Re, WA
AT, FECE DIREIRGE TR, B R ZORBAE O . a0 SRAE R R IR A
H, DN [t nr AgBHIE SO KAEIR o # PRI B R AR IR R R I . ZH 2%
L2 RN P T RE 7 T A — o e B I i , IR ASEAS ME LU R A BVR YT T
HHl, DN FHZWrAl i s £ 24 T B i SR =S Nk gE i 2. BAR
B IE R AR S W B N 1 A, HE & — Rk E, RAEAEmE S
PG A AT H . LRTCA BB B IR T DN B E B Dige TR, (Hiiki
AT E TR, A — 4R () BB 5 2R UM S DhRelets, (HA Bl A
HHR. B2, Rl 1 B PR B H W EEKRE, DN MG IR 7 3
Wl e MR IR E R s g 4G, MG KR NTME AR K. REHE
IR, %85 GFR TR, 2R, TEHOEXT 2 B RBE I+, 4% DN
BF AR bR e gz 21k, SLH, 2 ME R EEREFK
R EH PR B E B AR AT RR R OR TR AR P E B E R AT RE M, AL,
DN [ HR MRS IEFE R AL, FHAEABIRED., Xomi 7 EEIRIEA
S U AR LR 97 55 9 AR TN L XU 1 2B P b 2 e = s e R S 1k

RIL, 75 ELE AR Y bs S AN O] DU Gt vP A DN GR35 1B IR
O, ER] LA SIS RAE GG ST BIRR, DUIS Bl iR I 2R E 2R . 2%
FEF] DN & — MR RIEWRIERE, WA Z MBS, 5 S S
IRAE . EALRIBE . B ANE, A FECF IS4, VF2
APFREYIC AT R K, TR I — MR E L . e Ak, kR
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Z A el A 2 TR A T AR R A, SR B A e AT 2 A
s, CEONRIAEYAS EPEER TR, A0 B1E/ 44 HHT DN
PG IR AR EYD, UL Z MR R AE bR SR IUIR .

1.5 PR 97 B B LA T 7 2

B RT3 KB oA A 24— 53 2 R R W PR B o BB R A i R I K
JiE ARG LA SR PR T RN 3 RCETRAT W SE W LR B, 7E 1 BB IR B
H, ZatVIY 24 RIS, 23% 0 BRAIA ST I E N 36% 1 VG YT B
SHIMBEE RS, — I E RS R TR B, 2 BUREIRE B
kA 15 FRETT, 38%MEE BB AR, HAd 28%K 1 EE HIE
DigesE v LEAN A DI Fe b, B PRI N HE A oBE R s 1 s ) 2R 28 A\
30%LL T 2] 80% LA EAGER, JAERE IR B DN B o e &4
H L AR FRANAR D101, (H A ERBE PRI B0 2 1 L AU vk DN XU A
ARG N0, DN Z AL X ESKD i EER K, X E 5 ESKD &
T 47%, (EAFE DRV M AGH N AE N I B 2K i 60% LA 12,

2 BERIR B R AR ED

DN H#, 'B/NERIE — s AT RHPS 1 R . HRRE 258
PEFNGE T 1% R 5K B /INBRIE RIS . 4 B 738 o 0k B HE AR 2 4 g
R, S /NEREAING, FERIRE NBRE G s B DS 14, X e AR
A S EUE AR E TR 2 0, fal ARIE B, B /NE R R AE
DN (ML R R 3 E AT BE AVE R, 35 S D Re AT 1 R R Ul
FHORUST, DN I o B /N A M 4 0 L FE 2 R ) . B NVE AR . B /D
BN NG L 4R DT,

DN [P RIRHLEI R A%, W A2 AN BN TR, SEE IS
AT REII T o IX PP T8 5 & R RFEE . B EAE () & MR SR, &
WS K 725 DN @A B T UL, 05840 S sk A2 4E4L
. DN [FRIEALHAGERE K R, LERE PRI T8 H a2 — AT [ 4
o w4, B LVE NG R IRAN/NE 18] A 4R ORI . Il
PR_ERIUNE FJRFT eGFR F#(K. DK, KEJFERE ¥ T DN EWR
SV LS €. HikiE, ZFEYREYS eGFR FH&EH R XK.
XL EUR 5 DN [ 2 5E AV 507 1828 L I AE bR B4 . AL bR B
BT S A B2 M bs SV A 1 PEAS o
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2.1 DN H [ RAE R B

RAERE AL DN KR HL I — AN OB A @08 91, KR oy 5 ROE
N 5, AR R F . R T KB4 TR AE KRR R T 4
i 153 TR AR R0 20 B 5T ) — Lo AR bR B AE ARG I 0, G0 248 e 1) A Bt
55 F-1 (CAM-1) . MEHMMEH 27-1 (VCAM-1) , FHRIERT,
WA IAFEE F-0.  (TNF-a) « C RMEF (CRP) « BEZ4IEMLEA
-1 (MCP-1) « A &-1. 64 8. 17, 18, 19 &, =0 5] Y0 M 545,
5l RIX LR RA TR, SESEA L BN, FAZGI . WSk
T R AT NLRP3 S8 5E/MAHE S5 B AER2 230, B G /e 1 /e
AR B A A R - IR EE B, SECE I 4R 44k, S5 DN
R, T WA SR Y] T DN H RAE AR AAAE, T H AR
T RAEI R M o X AEAS B N T R AR EM R — N E WG] )
e, ZOFUHE T R AEYPREYS DN B, P 17X
SE bR P T B2 W e

TNF-a

FERMEAMA T H, TNF-o 21245 N IE 72 1457 7). TNF-a
P2 PERAER T, FE B AL, BRI T 4 /=400, 5
AL, DN B i@ H B B sl TNF-o /K. fEXEEE ], 5
TEARMEFECTIELL, EEHKREFEN TNF-o K PFEEER. TNF-a 5
1 ZI(TNFR1)F1 2 BY(TNFR2) TNF-o 2K 4E A, P EASLAR] I A1
T . B0 TNF-a 5T /NERFI R R4 B A g s 5, AT 5]
B BGES shW A NARHIF 75 22 1, DKD 3% J& TNF-a HEMEAT L TNF-
o ZKFEFFEP, T TNF-a 7€ DN 3R ITER, Y2 RI7 4 a4t
RHVET XS IR Fh 9 RE M A o OO AT AT B — AP B ER - EREE AR, B
P ek, DA TNF-a. T4y IL-1 F1IL-6 /K-FRETT, & H AT
IEAES 2 W AR IT 29 2 — B0 fE— Tt 61 5] DN Ak H & A R &
HETHE YRR 7O, B RO AT RS N 2] Ang 11 5244 BH W7 771 = mT gsk 2 R
TNF-o HEME, AT 72 A2 BI040 8 1 PR AE B,

MCP-1

C-C 27+ 2 (CCL2, A FR N HAZ A0 fd a1k B -1, MCP-1),
EAE I ER AR A B RIRERE, B AT E DN DN /NE 145 B BE A 48
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REHIPREYIE, MCP-1 £ DN &b B, IE5/NVE R e
S IEMZE, #2715 MCP-1 MAt2 5 7 DN R B, FIRER —FiBfEm
WS SB35, FERE IR B 1 05/ BB AL, MCP-1 7K AR B I A iR
Wit e BeAh, RSN FEZRIA, MCP-1 1E B iR B 1 45 (A7 5 T 2R I5 58
(61, 1 AU 2 AYRE IR sh Y B R bR MCP-1 J5 B fifhmizt%, &
IGPRH, e AR AR B B PR B SR 7 38 R P MCP-1 /KF I & &
FIEH A8 E R BRE R S BAg B R4 . b4k, JR MCP-1 K-PREE
DN ki, H5 DN FHARGR F = BEMK. 5o, FikiEk
R 2 ] LGSR DN, st iiid #id] MCP-1/CCR2 15518, M|
DN BG40 (IR IR AIyE AL, 3T 2sE DN B850, B+ CCL2 7
HIA m/EH, CCL2 #4171 Emapticap pegol Fila AR5 H B IEAE AT .

ICAM-1

ARG B 23 -1 (ICAM-1) 2 —FiRift 1, fEN A, SR
MO AR R IE . ICAM-1 WL iR A =46, it S
PN 2 400 B AR B RN 5 321250, ICAM-1 7EARE 48 IR 133 N R I8, JoH /& TNF-
a FIMER R _LRE, TNF-B 75 S (40 B 38 AR 28 51 i I i3 /) 27 i3
2 S ICAM-1 LFFIRERZ —. ok, SN BRI #E ICAM-1 1)
FKisWl, e ZEAN g, i R IK R TS ROS 774, ROS
i NF-kB FFIE A2 28 4 M P51 Rk B 2 RS, ICAM-1 M} T E
ik 210 L [ R P " I R . S A HAE A 2, JCHE T 40/
[ "B I PRI % A R o OB E . FERE PR /N IR R FR ICAM-1 1] g
DN GEAR, ' /NBRAEOR. HRBEIE B KA BRI 215 2 s,

HoAh S ST SE bR YA S MG E-E B R IL-6. £FIA R RIS
PiaEIY-1 (PAL-D  MERMERTEE-1 (VCAM-D Ml C RMNEH
(CRP) 5. TENEIRIEHIAFHAE RIS 7T, N T 1237 FlFRLRS
o HE B RO IUE R B, SR RAEFREY), FEZ B-kHFERM
Al ME TNFR1 (MR IRFEIR T 524k 1) FI TNFR2 (MR RFEIA T 5244 2)
KFSE TIDM B3 AR H 8 H IR P EZE T K RS 78 Joslin BAFIH,
BEARWT ST T35 TNF. ICAM-1. VCAM-1. PAI-1. IL-6 Al CRP fEN
EY, (HH AT TNFR2 J& 1 BUBERIE A2 1 IR B B DhRE R REr &
R E R K. TIDM B EE TNFR R E T & 2 tE i AR E AR &
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& I J5 36 S ESKD 19 P bl 251460,

2.2 BB AR A

B/NERI SR 2 2 — R Y K FEE S5 DN R A A K. TERA ILE
T = BV B 2R BRI IB AL, XA B A TR B 8 E IR RS R %
B NEREER )2 AR I, B NEREE AR A I 3 2 5 (49 T AR R
K)o B/NERAEYIbR EVEFERIE T B /NERIC S A P B A s
MR RSSO EY . Flan, HekEn. RZEREDR G (gG) M
EREEA.

HEEA

HRRERE AR T8N 76.5KDa IEAR. BT HALS T2
DB TR, AR i N ER R R ERT . BT AE 2 BURE R R
AEAREEY, RIRFESRE AN, [FIAEA R & 0 A e Bk
H G, RAEEMEAERAKRZAE, Er#EANERE DN 4D EY)
48], fEfE AR AR EHF, IRFRE A KFEA Y sV RESE O HE
TP v R R 3 2 LU OE R KT 1 BB 3 T ATV Al i 1 B R DO

TIEFREH G

PIEFREE G &M T8N 150kDa B & T M & E, Ll
B/NERBERE . a0 LRk, IR 1gG Al fEfE A& AR B ELAT 0, FRPEE IR
HEEO. RAEE AR o-FRVENRE LUSE A& . Bk, R 1gG HiB
(RO I AT LTSN R PR s R A T R (1 A RS,

EREE A

JE R R R N ER R T A BGE r« 7E IE T E B R 2 BBE PRI
BET, HIRHRMEIE N, 5 NAG (n -4Bt-B-d-H & FE A o-1 ik
FEAHMEA DS, FFR IV B R A A ) HE R s,

IV R EEH

IV B fi Ji7 2 B /INBR I JEC R RN AR R I (1) — PR 702, 72 DN H, HF
/NER BN M 7K P R0 R IR P14 R A 5405 . TV B JEAE R H A HEE AT
REAE DN A < B #0075 0 R 484503, JE4RaE, 1 B0 IR I IE A & AR
B IV BRI FEAKE B, ErlRe2 T DN 5 HBS B i A Ybs E9)
54, HAEEBIOE T 1 BRIV B RN JZ R 7 B8 (1 e i
ST, PEdRiE, fEERARIER . PN EZB 0 EE S, R IV R EHR
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WAREDY . I HIK TV B JE S E 7T DL B 2 OB FRJp BB 1 B R A 2
AR . EHRE, 2 BUBERE BB IFH R A P R S R TV R
JRZ AHEAE R RBT, IV BRIRJFEBAN A2 F I DN FFe m itk de sl &
R DAkl 2 BURE RS B B DN, FEX B /NER'E R AT SRS
PRI R 1 ZNERBF 98 1) JI S5 7K AT AR ST

PCX

Podocalyxin (PCX) & — M/l e, &5 /R /L fir bf
P ) E B R . B /NBRE B PRiEIENE 5 PCX S BEEAR G, PCX
e R s SR, LA T SEBUE /MK PCX KT R,
At G ntey . FERE Rm B T, REEME S BRI E & BRI R
PCX JKFYERFLE 65% /4, (BAE I E R, H 53.8% M & & R LG
PCX HEHWE & TR FHES, tkoh, 58 /NERk PCX miRE AL, KR
IKZH DN BB RS R R AR BE A, Hom Ak 41 B A5 R B vy TR A
62, Pi B PCX fERAE DN B RIw b BT 1 A — & B e,

2.3 B/NE bR ED)

it 221N DN 72 — P LU B 457 4% O 35 BEARFAE I B /INER 0 » 1 /N [
JiE AR 5 B /NER S 7E DN A AL AH 9<%, Bl A it 7 ik i g 3 DN B
I 32 ) B /N B BRSO B R o B /INE AR WA B B 7T D& R E
E D RePRAS AT AE DN BRI, A 200 T B /DRG0 YO N
g~ B TR A i S S D Re AT OB AL O R EONE Y], TR AR
SE RPN B e gk R R FE AR, Ak, B /INE 1AL BT AE B SE 5 o
> 90%, 5B DhRE AR BB, KB/ NE TR /£ DN 1)
i3 FE AR AZ O AR 68 690, FEMS A B WIE i 1 R R AR, B TRl 4T 44k
s& DN ) —AN 08 BRARAL AN & SR BRRFAE, FRA S /NE 2498 dish 3t
AL A 4EA Y 5k, BREC I Hb e Bl B 497 2 (R R P AN AR S 70 71,
TEG R4, B/NEPHARE 2SR g R R, AN
FE R AR B R RO, R, %55 DN B3 B /INE 101455 1) 5 B3 IR
[E8] BH A5 1) 998 R FER 2 I E VR IT 7 A B BB S B/ INVE TRl s 40 5 L
B /INER B 403 £ BT - RN B A 3 T s A ) B A R O AL
JCE N B NE AR A BR B, XN DN R fi2 W AE T B
A EENE
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BNER IR EDARE SR T 1 (KIM-1) PR 4H A A i
FEM i #E T (NGAL) .« o-1-BREE . N- L Fk-B-d-78 %5 0
(NAG) . RERIMGI = C M RIRN IR & HEE (L-FABP) . #iff
Ff i) I AR LY 2 KIM-1,

KIM-1

KIM-1 CEH5 5 1-1) 2 B Ea s /N E R 20 i ) — s Jsm 25 1
DAL 5405 HAL 35 B 41 4k 4k . KIM-1 R REHE NG, RNAE R 5,
W5 b R I8 1 3 N B B AR B AR K, R RS M R AR A B AT 4 A B
R I eyRR i 2, (EAEE /NES N ] B2 . Rk, KIM-1 o] fE
NI i /N I PR LE bR B U — SN [ DA HRE T N
ks EY) KIM-1 VAT DN &t (i (e kit . 78— Tk &9
ot BRI 70 A — TR BE P A B 7 R, KIM-1 5 R 3 ei #H DN 3% eGFR
B RS B AT AR S, ZE TR e GFR R B =30 ml/min/1.73 m? B M
LT FE=50%0), IRREARFHHAIIA KIM-1 J§ AUC M 0.68 3 nz
0.73531, filt, fE—TCk A IR 2SR 894 44 DN B2 1K
BIAFIRE SO, BE I KIM-1 /K-F5 DN ik XU 38 hnAH <04, 13
RERMZ, Colombo g KFEM =L, WIE T KIM-1 7E7
M eGFR T [%=20%. &3] eGFR <30 ml/min/1.73 m? Al eGFR i K &
HHKEBERD . KIM-1 # B2MG 2 NNER ERGEDREY, &
15 eGFR PRI T F%, k@ XS INAE S, OR 43714 1.93 1 3.19781,
Ut KIM-1 22— MEW5 1 AEisE8, 15 DN F BAREIE 7. R
B KIM-1 Eor BT, H—sm it TR A, £
TS Je 527 44 1 BUBEIR S22 0 F A, KIM-1 2 —NHA 1 —E5,
FEFIM eGFR<60 ml/min/1.73 m? MidEHEHKITMH, AUC WA REHK
3, p>0.051, gtAh, KIM-1 ANEEFUN T1D FBEAE 6 FEWNHE R NEHIK
A1 ESKD, HR 0.8-1.2, p>0.05, KIM-1 [ TCiR TN T2D B 14 £
KA ESKD HI R, HR0.95, A 2E g C-84, p=0.72581, Pyt
15 KIM-1 RN FIHT 72 15 20K ESKD 1F B E 45 8. Rtk , RS KIM-
1 & —MaEE AR EY), HHESEDhEe TR RANAEESE R

B2MG

B2MG (Beta-2-microglobulin, B2-fER 2 ) J& FEH LA ME 1285
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THI—ANNIE, 2> FREN 11.8kDa, fAETAEZAM T . p2MG
B /NERIEUE, R B i N FEIRORTH . B2MG. cystatin C, NGAL #l
OPN AT DN #EJE % eGFR<60ml/min/1.73m?, A& E#EE AUC,
B2MG TE=T¥) K T2D 2k FIMAL A 5T AUC 0N 0.792. 0.652 Fl
0.58182841, 5 4, F B2MG 1E A DN 12 Wrkr B iR A 7 & i
B2MG 5 2 4 eGFR B, ESKD I [% =50%7% 4 AL &R, HR A 1.23(0.94-
1.62)1%%), [E]FEHL, Meredith C Foster B IFIAF 7T 4, $H%5E 250 KB H 2 1Y
BRI BB, fE 2 AR B AL, 117 B2MG 5 ESRD A%, 1H /2 1% mGFR
G R 5, B2MG FabR I, BEh0 7 FGZE T2 2 1) C-48%%, {H ESRD
KA, HR N 1.54(0.98-2.42), p>0.05.

NGAL

NGAL (Neutrophil Gelatinase-Associated Lipocalin) &—7F 25 kDa H]
WA, BTIRRERG, Sy EFRCHR R &I, (HEAEE /D
Bt A, DR NG, CAEMTREN, EWAEAKK DN
B R NGAL /K-FTHEBY, A FEY, £ TIDM E&EH, NGAL /K
P E S S EME R E A RE 8, fE 55— & 117 5] T2DM &2 K4
Fi, fEIEEEEKE T2DM 838 g3 R NGAL [HE A, MERMK
HE RPN T2DM £+ NGAL BRI &, IXRHEEE DN 15 5
B B AR AT e R AR /N 451800

Cystatin C

R ZE C (CystatinC) , 13kDa, ER&—MEEF;MEE e HH
BEE AR T REEE R, 2 HAENE A=A, 25Nk | g
Ve, SRS AT v /N S A BOFTIRSCRMAR N, 2 H AR I — RS NE R
iR EY) . MISARPANER C VAL 2 B8 Fm 510 B 1A H AR
BN, —I0 742 151 2 BORE PR BB R W A T o, IR ER C K
SRR AV 2 BURE PR AR B D) RE A T A AR AR, BN IR
Joa AN RT3 BB RUHE NP, e aE AR EERIRER C &
mT EMEAEARESE, REIZE C TR IR B it B A 1ok
O, EEEFEFAEAKRK 2 BERKBEEF, B GFR
<60/mL/min/1.73 m* W &8 %#, JRIEZIRMNE C /KFRIEAHIW S DhReA 4
IMSZ R R, PR C PSS NERIEE BN — A A E
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s 7V, SR G ER A T, R DY AR /N
B0 RIS R C WA T m, IKtEBRMH R C SUEFHEC
Uk AT DOMSZ 1 T2DM BB B 3 AR R . SR, FEXT
eGFR >60 mL/min/1.73 m* H L E AR EE KR thh, ZibRS
eGFR FFEZHRTEIO2, Uslu SR ILMIGEHATER C. JR NAG. FLIREANE. T
P Bl R T 2 5 L35 VLI 7K P 22 8 38 TR AH DR,

NAG

NAG (Urinary N-Acetyl-B-D glucosaminidase, NAG) NAG & —FF{iL
TN A I B A R S, NAG & — M2 040 T8 B K i
fitf. NAG MIX} > TEB K, N 13000kDa, A58 S /NERISIE. SRIMAED)
REFEAG, BT /NS REN T, NAG #OREA 2R, X
ATREsE 1 AURE IR B IR AR B RETIR, BRI NAG A] DAE N —
PR N A hr B 0500, 15 2 RUBE IR B R, JR NAG HEl 5 5%
PRIIFRAERR EL I, B RAERNELLEARFESZ, Bk NAG /TN
FINERG AR EDCT . Assal ZESIEFEIANIR NAG 2RI HE IR 9
B B E R BURRI IR EY) . RIEPITU TR 455, NAG 7R 1P
B /N TR) 5 49247 07 T R I HH — @ I T BE 71, AUC 235108 0.636[321F1
0.7831%1, 56 {51l DN 35 1 20 g FExT R K it s, S0 HRZHAR L,
FEIEH HE AR DN EE R, MR C /K. IR NAG EHEF & .
FAMEE F B PR DN B A, PR LR SN RN B 1 i R S et = . EL
MEBINZER C. JK NAG. FLEREEE. Bl Ih m BRI 1k 5 1 LBR T /K T
F IR, SNREE R R AR RPN E IR C /KFAR NAG.
LI S g P Bl A Tl PR Il Vit A T A o W PR s S B /N BRI S /N T e PR A
FITHE AR EOY, 7 G, Ambade 250N KPR NAG {E4 DN K
B EMEAIRKE X, NAG 5IEHAEARK. MEAEARM
BARPE IR B IR EEH AR B2 5, a8 0.23, 0.32 F10.40, HIE
WAEAR WEEEARAN NAG HEEE InrpERmEE MR aEa S
NAG AR 200 BN 0.31. 0.27 A1 0.35, FHBERIHFRES K NAG
FEHEICAH IS o

L-FABP

JRIF R PR 45 & 88 3 (Liver-Type Fatty Acid Binding Protein, L-
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FABP) & e NI o /N A Mo 40 B o7 Hh R AR o & 8RB oy, 78
HFHE K- 3R0E o 75 8 AR 1IE 5 11 1 BOBE R B 3 R IR L-FABP 1
I, S R R AN R R ) e A DR B R B T 002, 1%
AN A2 W RS PR e 0 AR S . L b, R
L-FABP T4 H A& LAAERERT A e /NE LR £, L-FABP K+
5 DN [ ERE A . R L-FABP {HFEE B DRSS B 38 hntod,
RAE—EAEE, W Chou &, ANINAIR L-FABP {E 2 BUBERSK B H H BA
FIMAVER, HHEERFIANIK L-FABP & DN 3R 10 57 15 7004,
JK L-FABP /KF-C 4 Uk 5 DN #E MG, 78 TIDM &, mKFr
JK L-FABP 7] Titill DN [ & At g DL KR BET -3, 58 A PRI ™ S AR FE A
FoA BE 8 G R 2R ook, 8 o) — WA T TR I A [F) 43 B vh, % 140 44 2
RUBE PR B A 412 @ B B2 H R L-FABP 5 IR B i ™ 5
RS HRMAT T . 1B TEECRE B & AR EH IR L-FABP /K
AR KT, AR IAE 9 B B IR L-FABP /K Fit— 7. TR R 5
frrh, R L-FABP /KFS5E B RGN 3F 2RI B 505 3 I0E
BT k. RIFJR L-FABP REAERf B 2 RUBE PRI B e R, /R
PRI () 882 KPR R4, K L-FABP 7K1 5 5l PR B 9 13
A0, Z IR L-FABP /K& DN #F R i — N i K H 7 ) 0 R -F

[106]

o

2.4 T 40214 DKD #i A Ebs E4)

b T BRI ED IS, A KERFREYVRIENES I BBk
eI, RIEY ok, MEBGAE . Tk, BEE NRER A TR
FERA A, . BARAY R A SR AR . 4
SR —Fh i 2 P a3 I A R AR I 732, T DA B AL AR PR i R AR AE
FIFTE RNA. EAFANEY . A2 TFERMAET, eI T LE
TS 6] A B PR B AR A ) 40, 1T B ] DA AR K E e I R i, AT
T 2Wr. & RIMAEIT N AEVE R E 08T S8 N — P i,
FH TRV 22 35508 1080 28 DR R 5 BRI/ 90 s A= s B 41071090, (R, 3X
PRI T & A 2285 & EME B2, IR RO AEIbR S KB
AT H,

HAAE
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W B2 22 4 A AT DLE I o B R RV IR B A AR AR T
DN B3t AYbr &Y. B BT 78R 60F B 22 1K) 48 A 25 1 R 40 5 0 32
B2 T B0 Ik B 0 R E 273 FlRIE I B HE R — AN 2560
(44 CKD-273) , Z VP76 Wil & 8 B IR B A AR AR P o — TR0t
3600 44 B ASFEIS M B 0 R 0 B AT BT T A R, A X e
P B9 2 W S HY 85% AR AT 100% 4 S R0, — T3 35 44 T1DM
o T2DM B HRTIEMERT 7, CKD-273 B8NS AES2hn R IR AT 5 4E T 1k
JR K& RN, 75— 0 7R 8, CKD-273 e il & H IR K &,
TS TP DNk e 5t fe AT A oA B I AR Wb &2, il 1E
—TEFXT 1014 % 845 TIDM 5 T2DM. #:24k eGFR=70 mL/min/1.73 m2
HEARIEE R EERVIF T, CKD-273 AEM R 5] L&A 5B A RS
MR £ % BN eGFR<60 mL/min/1.76 m2 AR KNG %, S, R
A eGFR JookIB], Nishant M. Bhensdadia [4|BAiE X 8 4 IE 5 B2 EH K 2
R PR IpE 8 T PR VB AT VAR v/ i A, DA 30 ) i 3 R A T A
W, CURf 2 B Thae i R iRk ic RS S Bk H . & 204 Z R E R
B 95 1 2 TR PR PE RE S TR PRV BGAIE , R 25 6 Bk B 1 W Af 8 R Tl - 34
B DhRE IR A bR Epi4,

T 2

AR ZH A SR AR E (R AR A A= b et R AR Il & AT E 4
SN I B 5 8T AE R ac i o — AN AE T B . 5 < DN R4 1
WK 2 RN A=Y, BIENAAAERIL IR . B lE, DLAACE
FERRACYT . WIAIAZ ERRARU . 2 T 7T Qe 1 IR IR S AR =4
5 DN 2 Al ERK R . Hrh—Oint iR, A GC-MS 74 7 A
7] DN BBt 2 BYRkE RS o B MR FEAS, 7£ DKD R, i@ 5 ) LA EE
BEA G TR 3G n, 1 Be AL R 7 R k2L o AEBR AL AN BR AL TR 7T [X 4 T2DM
R8I PRBY B S, FE — T B BT T A, s TR ARHEER . SRRV R « W
JHITR AR5 100 3% i T AELBRR P09k T 77 5 DN RAE A SRl 7 5 — Tt %ot 78
SFE PRI B A, B S IE A TR R SR A b, IR BE
PRIV 2 W B A 1Ry RO AR S I R LS AR AR £, 19 FhIfE AR
WA E 0T LAX 20 A RS E R I DN A & A IR PIHE R 35
N 19 FRACE =Pk 4 5 AR = N H T 2 02 5 RS B,
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BAHIEEIZE DN ) AUC 18N 0.927, E38 XEGUEMR A A 0.8801117,
BT R IR AR T2DM B E AR R, XA EELARRE
PR U R A 8 2 I ) LY AU = ) 7K A7 A 2 22 e L8, AR
UHZH 57 SCH) DN TSR EAR D o 7E—TUEEXT 90 44 T2DM &3 [
FH, JRRCHE. BRBE. BRI M3 T 1 mE3E RIS 2 2L /K P T
M7 EARRRE, 5HLE AR eGFR Ml RAS BH W7 it FH T 5119,
FE—TEH 1001 4408 R s A P 1 s 8 35 st 5o fh, R IR RS =)
Ry 3-BE BT (3-HIBA) 1 3-HED T HEABMKAFES eGFR 2
RERENAR, 1 RBAFTFER 2 IEMAC. H 3-HIBA /KPS LR
K430 5 7 BB R B ARIA YT 1) ESKD AR e A AS AR XU AH 21200,

BL SR 2

bEE G SR AR R, ATZRENR BN I A 2 R — 15
TEREETI R, T2 SR T2 B2 44 A BAE RSN 1 . X 6 AH B AE
R AR R R RE S, A 7K P B 8 E -85 A
VB 2L PR AR F T AREIAE W 1845 DL S 254929 9% Z I AH DRt 9
201, AR R—MRE R SRS, W RELEE T oAy EL
¥ BB NP, HMRA o a2 W AyG 2, BT
g2 g A M R, WEAR-EARMA TR (PPD 12
LASSOMA RN SLFIE P25 3 (WGCNA)D U7, b 2 sl oh FH - 1F 72
S FH A 18 P 5 T G b K ' s R 2 T R R T

Liu ZE025@ Y GEO $dli fFE 45 & WGCNA %52 LUM A1 FMOD A
HiZWr DN Hi%fERE )1, H AUC 43714 0.897 11 0.983. 7£ GSE30528 %
T, 5 eGFR WHAHIE (R 437 9-0.658 A1-0.628) o Zhou 5107 jH
& GEO HIHFEESLE & WGCNA K3l CAVI. COL1A2. VWF. FNI
Al ITGB2 (AUC ¥J >0.8) f£7E2 Wl DN W BB . AHEMHRET
WGCNA 7347, %5EH 5 N8R R FN1. SLC2A2. FABP1. EHHADH
A1 PIPOX 5 DN HIiEfEAMI, JoH FN1 7£ DN HRIE LE, ATREEA
DN 2 Wibn SRR Y7 48 fi0126], Zeng SEU27E 1 PPI W 2% 45 & Cytoscape
Wa%E 7 20 4> hub J#[X ALB, ANXAl, APOH, C3, CCL19, COL1A2,
COL3Al, COL4Al, COLI5A1, COL6A3, CXCL6, DCN, EGF, HRG,
KNG1, LUM, SERPINA3, SPARC, SRGN 1 TIMP1 ] HE A4 FK I B /s
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E R I 2 WibR EV UL RITHE R . I, PPI M4 &
Cytoscape MODE #fi {4 A H IR, & IAMA L IAH < 1 7 AN LB R C1QA.,
C1QB. C3. CFB. ITGB2. VSIG4 Al CLU AJ§¢ 2 5 DN WK &, AI{EN
DN 2 W AR [ y6 97 R B A s S U8, Wang F5 U285 4 4> DN
B/NERBESE, 454 PPI M)Al CIBERSORT Hyk%:, %% FNI A
C3 "J1E N DN It AEYINREY . Bk, AHIT PPL M it 4 &
LASSO, ssGSEA %587%, %% CCR2. CX3CRI 1 SELP =4 A
FFE K LS HL ] AR 0] DLVE A DN 2 Wibn 54, T =ANA 7 I 4 A8
BT RAEIGEAR . BUEEER, 25 T S EANSIUE, AUC ¥
j‘i 1[124]o

3 R4

REHRKEF IR T I DN 2 W f 15 g e i A bs £,
e A S AR = T A E T A b SR Re . BRI, 78 H IR IR
SEE A, eGFR FER H R I PEAS 558 2 DN 12 Wifl XU 73 J2 (1 28540 . SR T
eGFR F & EHIRVE A TG bR WA HRIRYE. % EH] DN & — i
J 22 P BR AR BRALA ) R 20505, T DN B3 RS 70 2 B AE b -6 400
A5 K H DN S 2 1) 22 R # AR FEALFR IR 2R . Rk 2 A AE DR B
WA IS A AR IR A A, feal 2B R E P A Y. sk
MARE A =5 2 H gt 2, RERINE =T, ZMIKEIREDESRE
MZ AR, IR ER, S TN6e /3G, PR
AN EAET 5. B, RIS 2 B A bR S 0T CASR AL 5 HERA 1Y) DN T
MADFRED), FEImR E PR SEH, (H2 2 f kRIS UE, JCHZ
1) BAF B8 I 2 0 L1
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