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Abstract

BACKGROUND: Suppressor of Zeste 12 (Suz12) can participate in the epithelial-mesenchymal transition of tubular epithelial cells.

OBJECTIVE: To investigate the effect of Suz12 on the progression of diabetic nephropathy and its related mechanism.

METHODS: (1) Cell experiment: Rat renal tubular epithelial cells were set as normal control group (glucose 5.5 mmol/L), high glucose group (glucose 30 mmol/L),

and hypertonic group (glucose 5.5 mmol/L+mannitol 24.5 mmol/L). After transfection of 100 nmol/L Suz12 small interfering RNA (siRNA) and its negative
control (NC siRNA) into renal tubular epithelial cells cultured in high glucose, western blot, cell counting kit-8, and flow cytometry were used to detect the
protein expression of type IV collagen, Suz12, a-smooth muscle actin, and E-cadherin, cell proliferation and apoptosis, respectively. Subsequently, chromatin
immunoprecipitation was used to detect the binding of Suz12 and tissue inhibitor of metalloproteinases-3 (TIMP3). The inhibition of TIMP3 expression is
associated with the increase of trimethylation of lysine 27 on histone 3 (H3K27me). Methylation-specific PCR method was used to detect the methylation level
of TIMP3 histone H3K27me3. Renal tubular epithelial cells were treated with Wnt/B-catenin pathway activator TDZD-8 (10 umol/L; 1 hour) to verify whether
the activation of Wnt pathway influences the effects of Suz12 on cell injury. (2) Animal experiment: A diabetic rat model was established by intraperitoneal
injection of 60 mg/kg streptozotocin, and then 0.1 mL of PBS solution containing 3x10° PFU empty adenovirus vector (NC siRNA) or Suz12 siRNA adenovirus
(Suz12 siRNA) was injected through the tail vein. After the experiment, serum, urine, and kidney tissues were collected, and the contents of blood glucose,
serum creatinine, urinary nitrogen and total urinary protein were detected by an automatic biochemical analyzer. Hematoxylin-eosin and Masson staining were
used to observe the renal histomorphological changes. Western blot assay was used to detect the expressions of related proteins in kidney tissues.

RESULTS AND CONCLUSION: Compared with the normal control group, the expression levels of Suz12, type IV collagen, a-smooth muscle actin in the renal
tubular epithelial cells were significantly increased, E-cadherin expression was decreased, cell proliferation was decreased, and the apoptotic rate was increased
in the high glucose group, whilst transfection of Suz12 siRNA could reverse the damage of high glucose treatment to the renal tubular epithelial cells. Compared
with the high glucose+Suz12 siRNA group, TDZD-8 treatment could reverse the effects of Suz12 knockdown on type IV collagen, a-smooth muscle actin,
E-cadherin and Wnt pathway related protein expression levels, cell proliferation and apoptosis of renal tubular epithelial cells. Suz12 could specifically bind to
TIMP3 protein, indicating that TIMP3 is modified by H3K27me3, and knockdown of Suz12 reduced the level of TIMP3 methylation in high glucose-stimulated
renal tubular epithelial cells. Compared with the diabetic model group, serum glucose, serum creatinine, urinary nitrogen, and urinary total protein contents
were significantly decreased, renal histopathological changes and fibrous hyperplasia were alleviated, and Suz12, collagen 4, a-smooth muscle actin, E-cadherin
and Wnt pathway related protein expression levels were significantly decreased in the diabetic model+Suz12 siRNA group. The above results indicate that
Suz12 may be involved in the development of diabetic nephropathy by promoting the methylation of TIMP3 in diabetic rats.
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Hyclone 2\ ;¥ %7 % - B %5 . 0.25% i &5 11 f§ /EDTA 7Y
1V B 35 [ Sigma A F]; % 44 i 7 Lipofectamine®3000
I % [F Sigma A F]; Suzl2, VHEKEEE. a- FigiuiL
)2 . E-cadherin, Wnt2., B-catenin fll c-Myc %5 — T & H
N P [ H E Abcam /A &]; Suz12 siRNA F13% 18 siRNA 1
T M AE s SRR O E B PCR I H Vazyme 2k
YIRS IRA T (15%5: Q511-02); RNA BEEGRAFI G H k%
Takara A ( $25: 9108); TIANamp Genomic DNA $2HGRF &
AL RAR AT (555 : DP304-02); EZ DNAmethylation-gold
kit 1 F 3 B ZvyMO( #% 5. D5008); RT f % 5% ik 7 & 8 A
Vazyme W FHEA IR A A (155 R312-01); & M 42 HUik
A& H 3 E Millipore A s 51904 el 1R T4 G
CCK-8 R & ZE[F MCE A 5] (8% HY-K0301); Annexin
V-FITC K 7 &0 b it A s AR B IR A F (175
FA101-01); Masson — i e a7 &4 5 52 [F Sigma AF] ( 57
5. CS0760).
133 FEAUH &8 R RT-gPCR 4L (Roche A ], i 1 );
Western blotting &4t ( At 5i/s—1%#8) DYY-7C); & =K =
HEOHL ( HAS KUBOTA A ] ) ARG FRM ( Lifg ) ARk
IaR AT ); RN (35 Beckman A F] ); HER AR >
A () MR W/ AR AR ) A EEL (3£
Beckman A ] ).
1.4 7k
1.4.1 BEIRIGR BB K 2] F 40 K ER DA iE fa k)
EMNEMESE 1, R EHITRY, BT RE S
B4, SyANIER S FEIRPAE A BRI +
NC siRNA ZH A FR 5 #5578 +Suz12 siRNA 4, R4 10 K. i
FRT25 4 8 h, J5 3 2448 60 mg/kg M7 & — VM I s v 5
1% (1% IR A% B 235 VA ( BEIR 2 B =7 T 0.1 mol/L [ pH 4.2
PR IR — AT AR BN SR ) A MR SR AR Y, IR R ZH
SHEERITEIR - M RREN SR . 1 % 3 [R] B R B 4 KRR AR
B oK kL

BEMRVE B IR 72 h J5, KERBISRIL, Rk S
B, DL = 16.7 mmol/L HBRBE & ) s s B a
oy, XA, #hF KR, fRUEREZ 10 K. B
AREEIEFE A FA S, WE PRI TR 20 K SRR S5 4 Sl il iok 22 e ik
TESF 0.1 mL % 3x10° PFU %5 it 95 75 24K (NC siRNA) B Suz12
SIRNA 55 5 4 (Suz12 siRNA) ) PBS, 2 Jil Jim id i i ik = 7
SAH [F) SR 1Y Suz12 siRNA Al NC siRNA [1) Jlf0p B 8 A 33 4
JEEEAA 4 S, BEIE S 0.3% [ I EL 2 4 (10 mL/kg) R
W i SR JBE A v A B8R BR, WCER IS = B K AR R, FH T AH
RIBRATIN; FRETCE %A N BRI, WEHOE, JHRER
RETIFRH F, —BRIET 40 g/L T PR T ML F A
SURHER A, AR A AR E T 80 CukFEfRE, H
TR R
1.4.2 AALIEAREI SR A A B B AE AL S BT AR I & 4K B
M fPUEF . R Z R S B K.
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HIXHR RE T R VF 2 B AR R, — R K R/ BR g 3h 4
AT, EEA R RS e T K

YRR R A i SPF ¢ SD HEVER R, W AR A e s sl bl

BERFARR BEHLIEH 30 FURE, —RIERE IS TE ST 60 mg/kg » 1% [HENR
PRI (BEIRAE 2T T 0.1 mol/L 1) pH 4.2 IR — f7
TERRANZE M ) M E R PRI AR, DE o R AL A5 B A AR —
FAAR IR BN R

BB RSAT 40 2 SO KRHATH S, IMitth 10 X, NIEH XA b8

& JE FHE BB R 3D 30 M, BREL3, DIR¥CA 0, 1,

2 AT R ALL L BESRIFIEAL +NC SIRNA 2 Wl SRS AY +
Suz12 siRNA 4 (#4110 H)

EARRR TN e LRI R 720 5, D K RBEALALRE, (U =
16.7 mmol/L FLARHHBH A 31 52 N i B

TR B ATZE4], Western blotting Kl 20 21 1 IV A4 i J5 B
F. Suzl2. Wnt2, B-catenin 1 C-Myc [{] & [ £k /KF; KH
A F BN AEA S BTSRRI 45 2E K BRMBE L VLT PR R ARIR
MEAAKT: 25AR - (LA Masson el 525 20 K 4
LULR AN

WRERUR, KRBT, R KRIEREN 40x10° U
R, TIRG. AL se s, MEES 0.3% R L%
4 (10 mL/kg) JFRTFE 5 R STUME It Az 2 b BE K B

REBEGSHOE LI A BN R P& 25 K Se B0 R 2 o it it
'S : HNUCM-2019042

1.4.3 FEANE - 4. Masson YLt i 82 5 i B 24 A8,

AR - PR E: KIRIEAES 40g/L ZRFRENEH
LUHAT A, FHY) R HURAE LN 3 um 1A )
Fry WK R JE AT IR AR — AL e, Jus st T T
3T

Masson 3 : K H Masson = 4% (63857 & % C 1] 4%
WA R AT G, DG B N IEAT AT
144 YRz IR ol HRE'E/NE L RMRETE, &
T E AT £ 10% G 4 L5 A1 1% 75 55 %5 2 (100 U/mL 5 %5
2. 100 U/mL 57 % ) i) DMEM 1557 5E T 37 °C AR/ 3 5%
1) CO, fEim AR h 5 TR, M= REH 1 KEEFRE. ST
G4 80% I, FJREE ABFHLEREIZIE 3 1 1 WIkpldeT
fERRETR, 24 h B4 1 G RRFE 3, T 64LIR
1 2 IR B DMEM 15 77 JE 55 72 400 12 h, 5 4% DMEM.
B3, IEWTHRA (IEWRE). mEd. misd; H
e 1E 0k R ZEL A A4 AR 43 B 10% i 4 I35 1E B DMEM %
FEHE. RS A AR R 4 B 10% fif 2F I3 = B DMEM B
FRFE (T A IR EE A 30 mmol/L). B 4LE S AR
I3 10% i 2 375 =575 DMEM 835 55 3 (315 H 5 5 209K 1
4 30 mmol/L). 4kEEEETRE 48 h, AR s
WE I 24 h J5, ¥R 10 umol/L Wnt/B-catenin i 5% 18 i 7
TDZD-8 JLiF & 1 h LA Sl I 0
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1.4.5 siRNA /r 511 Suz12 ZEHPIEL MR 4E GenBank 1 Suz12  {H x100%.
B4, R H siDESIEN SRR 514), BLAST XTLUFFHIE  1.4.9 B/NE BRI T REIR I & 20 40 o i IR A 1L

Y5tk BRI Suzd2 JER SiRNA P51 B AE TR FIH
Lipofectamine®3000 43 514 100 nmol/L Suz12 siRNA Fl [ 4 Xt
R (NC siRNA) B e 8 /NG L e aiiarh, #5948 h J5, K
WL T 5 S0 S e EZE . 4 B4 B AN T2 5856 . B NC SiRNA
VE RN R
1.4.6 RT-gPCR &l TIMP3 ik /K F %18 TRIZOL X7 & i
IS ER % 21405 RNA. Bl J5, % Takara J 3% 67 &
S RS I EE R, Ff{di ] SYBR Green PCR Master Mix 4™~
B ESETE A ). TIMP3 LUiE5(4): 5'-GGT GGT GGG GAA
GAA GCT GG-3'; Fii#5|4: 5'-TCC CAC CTC TCC ACG AAG TT-
3', B-actin I ¥§¥ 5| #J: 5'-TAC AAC CTC CTT GCA GCT CC-3';
TSI Y: 5'-GGA TCT TCA TGA GGT AGT CAG TC-3'. [ifiJ5 %
FH| Applied Biosystems 7900HT qPCR % 4t 1% [ LA K & ik 1T
gPCR: 95 ‘CTiASPE 2 min, 94 ‘CAF{E 1555, 55 ‘CiB/k 25,
1E 72 ‘CHEAH 15's, #4735 M. PCR =4 1% I fIG B
TP LRSI, ARG 27 VT B AR AR mRNA AN Rk & .
1.4.7 4R PEENIEYE (Western blotting) 6l K 5B 2H 21 A0 /)N
B suz12, VAR A a- “FIENNEIE A
E-cadherin fll Wnt/B-catenin il # #H 5¢ 25 4 Wnt2. B-catenin
Hl c-Mye [R5

RAPER EHTIERBIE: ¥ 0.02 g F4 LA 200 pL
BAXNMNE THIEEIRAEN, BRSO, W ER
¥ — o B RN 5x AR i LA A% (1 B
F_EFE AR ).

WP ER LTRSS K % 440 M % 1 A 1L
1x10° FFP T 6 FLAR, 24 h 53k, ST MG IR0 9%

24 h J5 R BCAEHM TR ER, B &HL 30 uL Ff i
4T SDS-PAGE, PR (AR 2 1, 5% MR ok = iR 3
B 1h, IIAN—$HA%PFT Suz12(1 @ 10000, ab175187). #ii
VARG R (1 © 2 000, abl182744). %t o- “Fig Lz,
(1 : 1000, ab108531), 4t #i E-cadherin(1l : 20 000,
ab40772). fithii Wnt2(1 : 1000, ab109222). fiii B-catenin
(1 : 10000, ab32572). %4 c-Myc(1 : 1000, ab32072) Al
#u3l GAPDH(1 : 2500, ab9485), 4 CHFE . MABART
AAEEFRIC I IL2ER S T4 (1 0 1000)37 C ¥ E 45 min,
H ECL B3, i 2R E e kot R gk, s
75 B H Image-Pro Plus 6 #Xff: (Media Cybernetics) 7341, PAFF
MEES NS B-actin A LA HUEME N B E R R IA &
1.4.8 'B/NE bR AHMIEGERE TR K 5 2H A e e R A AL
1x10° 2 F0F 96 FLAR 1, 10% DMEM £ 75 5 5 % 41 g,
BT 37 C AR DR 5% CO, &M T 1597 s 5 MNE L,
Fraifu 22 80% Fl&INf, J3 il TH5 45 24, 48 M1 72 h A
20 pL CCK-8 ¥iifll. 1597 24 h, THEHRAL 450 nm AL
FEAE . HUS FLIROCFEME P35, 42 I8R5 A 540 i A
PG 1 SHIARNHE 77 (%)= Ab BRI FEAE / X R LW e
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1x10° B FPE 6 FLAR 12 h 540380, FEAT 24 h TC MG 7R 58 7%
R A 151 3 7 150 BH 450 FH UL 233855 & Annexin-V FITC/P1 Ab 3
48, T 1h Py, e {3 Beckman CXP 3R {45
B2 o R R

1.4.10 G Ji A 9% 3 U E /S I TIMP3 | H3K27me3 7K ~F
K G 80 G P R YT UE S5 DASS UIE TIMP3 AT Suzl2 DL &
H3K27me3 [f145 4. # DNA- B R B GV SR04 1% 1)
HEETE 37 'C FACHK 10 min. SR 5K 40 L 7E RIPA 2 i b 24
fif, 2L ) G £ 5T DNA BE FE AL 3R R T B . FHAESS
£ 1gG. Suz12 B H3K27me3 HLiETE A E A1), Al
(%5 57 DNA JE{5F] RT-qPCR Al TIMP3 KiK.

1.4.11 HIEALERSM: PCR S H TIANamp Genomic DNA $#2HUR
FEr 2 B B B AL EL DNA J5, {4 EZ DNAmethylation-gold
kit X $2 B ) DNA 3E47 . R S b 18 1. Bl S, % 6 R
A Eh 51 DNA 34745 5 7 H 24k PCR. PCR J B 7 Applied
Biosystems 7900HT qPCR R 4 FP#E 1T, &L MW AR F&R A 25 uL,
AR R: 95 °C, 10 min, 95°C 30s, 65 °C 30s, 72 C
30s, fHH 40 k. PCR RN G, P&t ik %e,
I Bl % R G0 R R MR

1.5 FZIEIEAF O CCK-8 LA m bl AL HE (1 5 /N b
YHMOAE 24, 48 A1 72 h (4HALTE /s @it 2 M AAS I = 47
AR FE BN B AR PR T B (B Western blotting
DR AR 1 /N L S 20 PRI R 97 B R O BRI 2L 21
HSuzi12, IVRIESJR & A o P UVLB & [ E-cadherin,
Wnt2, B-catenin Al C-Myc [1) £ [ R IE KT @ H I AL RE 7
£ PCR Kl TIMP3 FIEAVIK s G 4 H 3 A A ACR:
D5 2K BRI LT S IR R EAR S A5 5 © 75K -
LTI Masson Yo 42 25 2H KBRS I A A 22401k .

1.6 ST F oA LTS A I ] B R 2K A
B =M R B A Gt L K . HdE YK F SPSS 20.0
BAFAT G500, RIES AR TR Xts KR
P ZE IR LR ¢ R, 22 2H 1A 25 St L A SR B R 3K 5 25 4
Hro BAP<0.05 HyZ A W3 o

2 Z5ER Results

2.1 FReshmEENH K40 L SD KRN 4 4. F4l 10
W 8825 s ot #e ey, IEH 0 HRALR HIFET:, B R
BIZH 1 R s BESE T, BE PRI AL AL +NC siRNA 2 FIBE JR 95
B +Suz12 SiRNA ZH R AEA M %201 1 A, BFxfix 3 HK
AT S 8 Ie T, BhRAET % 7.5%.

22 B RARE T ERmeigia. AT A i
Suzl12. VAR B &G . a- Fif ILILE) & & F= E-cadherin &9
FORBKFNYn HIEESRAMLL, S0
fE 1 B E kTS (P<0.01), 4HMIET RE IR (P<0.01), WA
1A-C. JhAh, bR 4Lm A b IV &Y i S 2 (9 A Suzl2 2 KT
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Figure 1 | The protein expression of type IV collagen, SUZ12, a-smooth
muscle actin, E-cadherin and cell proliferation and apoptosis levels in rat
renal tubular epithelial cells
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Figure 2 | Cell proliferation, apoptosis, and the protein expression of
type IV collagen, Suz12, a-smooth muscle actin and E-cadherin in rat renal
tubular epithelial cells after interference with Suz12 expression
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Figure 3 | Effect of Suz12 on TIMP3 methylation level
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Figure 4 | Cell proliferation, apoptosis, and the protein expression of type
IV collagen, SUZ12, a-smooth muscle actin, E-cadherin and Wnt pathway
related proteins in Suzl2-silenced rat renal tubular epithelial cells after
TDZD-8 treatment

F1 | SEAXRMAE. MALE. RERFKRDBEBKFEEWL (xts, n=10)
Table 1 | The changes of blood glucose, serum creatinine, urinary nitrogen
and total urinary protein in rats

2H 51 k73 LR JREA JREEA
(mmol/L) (umol/L) (mmol/L)  (mmol/L)
I X R 7.72+0.83  6.81#0.23  6.15:0.32 138.71+11.96
BEPR AR 2H 22.46+0.71° 11.35$0.35° 9.78+0.37° 662.58+27.44°
IR +NCSiRNA 41 22.89+0.74 12.07+0.31 9.43+0.35 657.81+28.04
BRI +Suz12 SiRNA 41 9.4540.62°  7.11+0.24°  6.63+0.35° 200.62+13.17°

Tk HIEHTIRZALMLL, °P<0.01; SHRFIBIA +NC SiRNA ZLHILL, °P<0.01

AU o INE B R IS A, R HES R, A A
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Figure 5 | Histomorphological changes of the rat kidney detected by
hematoxylin-eosin and Masson staining (x400)
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Figure 6 | The expression levels of type IV collagen, Suzl2, a-smooth
muscle actin, E-cadherin, and Wnt/B-catenin pathway related proteins in
rat kidney tissue
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