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Abstract: Objective To investigate the serum levels of EZH2 (enhancer of zeste homolog 2) and SOX6 (sex - determining region
Y-box protein 6) in diabetic kidney disease (DKD) patients and their correlation with disease severity and renal function. Methods
A retrospective study was conducted on 120 patients with DKD admitted to Zigong First People’s Hospital from December 2021 to
December 2023 (DKD group), and 120 patients with simple diabetes were included as the diabetic group. Clinical data were
collected, and enzyme-linked immunosorbent assay (ELISA) was used to measure the serum levels of EZH2 and SOX6. A fully
automated biochemical analyzer was used to determine the 24 - hour urine protein quantity (24 h Upro), serum creatinine (Scr),
cystatin - C (Cys - C), and blood urea nitrogen (BUN), urine albumin-to-creatinine ratio (UACR) levels. According to the estimated
glomerular filtration rate (€GFR ) , patients in the DKD group were divided into mild group [60-89 mL/(min-1.73m?), n=47] ,
moderate group [30 - < 60 mL/(min-1.73 m?), n=40], and severe group[ < 30 mL/(min-1.73m?), n=33]. Multivariate logistic regression
analysis was performed to identify the influencing factors of disease severity in DKD patients. Spearman and Pearson correlation
analyses were used to evaluate the correlation of serum EZH2, SOX6 expression levels with disease severity and renal function
indicators. Results Compared with the diabetic group, the DKD group had significantly higher serum levels of EZH2[ (26.52+5.25)
pg/mL vs(4.13+0.62) pg/mL, t=46.396, P<0.01] and SOX6[(16.44 + 3.18) pg/mL vs(7.19 + 1.24) pg/mL, =29.687, P<0.01]. As the
severity of DKD increased (mild group— moderate group— severe group), levels of BUN, Cys-C, Scr, 24 h Upro, EZH2, SOX6, and
UACR increased (P<0.05). Multivariate logistic regression analysis showed that high levels of BUN, Cys-C, Scr, 24 h Upro, EZH2,
SOX6, and UACR were risk factors for the severity of DKD (P<0.05). In patients with DKD serum EZH2 and SOX6 levels were positively
correlated with disease severity and renal function indicators (BUN, Cys-C, Scr, 24 h Upro), respectively (P<0.05). Conclusion The
serum levels of EZH2 and SOX6 are elevated in DKD patients, and both are respectively associated with the progression of DKD
and renal dysfunction.

Keywords: Enhancer of zeste homolog 2; Sex-determining region Y box protein 6; Diabetic kidney disease; Renal function;
Glomerular filtration rate

The incidence of diabetes mellitus has been increasing
annually over the past few decades. Diabetic nephropathy
(DN) is a microvascular complication of diabetes mellitus,
characterized primarily by glomerulosclerosis. With the
progression of inflammation, renal cell fibrosis, and renal
cell dysfunction, the mortality rate of patients with DN is
significantly increased [1]. In-depth study of the
pathogenesis of DN and identification of effective early
diagnostic markers and therapeutic targets are of great
clinical significance [2]. Enhancer of zeste homolog 2
(EZH2) is mainly involved in DNA methylation. Studies
have shown that EZH?2 accumulates in high glucose-induced
mouse glomerular mesangial cell line SV40-MES-13,
accompanied by increased cell proliferation, inflammatory
factor release, and fibrosis, which can promote the
progression of DN [3]. Sex-determining region Y box
protein 6 (SOX6) is an important member of the SOX gene
family. Its expression is upregulated in high glucose-induced
mesangial cells, and inhibition of SOX6 expression can
alleviate cell proliferation, fibrosis, and inflammation [4].
However, few studies have investigated the expression
levels and effects of EZH2 and SOX6 in patients with DN.

Therefore, this study detected the serum levels of EZH2 and
SOX6 in patients with DN and analyzed their correlation
with renal function. The results are reported as follows.

1 Materials and Methods

1.1 General Information

A total of 120 patients with DN admitted to the
Department of Endocrinology, The First People's Hospital
of Zigong City from December 2021 to December 2023
were selected as the observation objects (DN group),
including 63 males and 57 females, with an age of
(61.94+8.06) years. Inclusion criteria: (1) Type 2 diabetes
mellitus, conforming to the diagnostic criteria of DN [5]; (2)
Estimated glomerular filtration rate (eGFR) < 90
mL/(min * 1.73 m?); (3) Age =18 years; (4) Complete
clinical data. Exclusion criteria: (1) Type 1 diabetes mellitus
or special types of diabetes mellitus; (2) Complicated with
autoimmune diseases, infections, malignant tumors, or
hyperthyroidism; (3) A history of renal surgery or dialysis,
or complicated with renal trauma, acute/chronic nephritis, or
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other renal diseases; (4) Severe psychotropic drug
dependence; (5) Sensory or motor nerve dysfunction not
caused by diabetes mellitus.

A total of 120 patients with simple diabetes mellitus
who met the Guideline for the prevention and treatment of
type 2 diabetes mellitus in China (2020 edition) [6] in the
same hospital during the same period were enrolled as the
diabetes mellitus group, including 66 males and 54 females,
with an age of (61.68+7.95) years. Inclusion criteria:
Confirmed type 2 diabetes mellitus. Exclusion criteria:
Same as those for the DN group. There was no statistically
significant difference in gender or age between the two
groups (P>0.05). This study was reviewed and approved by
the Ethics Committee of The First People's Hospital of
Zigong City [Ethics Approval No. (Research) 108, 2021].

1.2 Methods

1.2.1 Detection of Serum EZH2 and SOX6 Levels

Fasting peripheral venous blood was collected from the
subjects on the next morning after admission (before
treatment). The blood samples were centrifuged at 3000
r/min (centrifugal radius: 8 cm) for 30 min to separate serum.
Serum samples were diluted 1:1 with normal saline. An
appropriate amount of serum was added to enzyme-linked
immunosorbent assay (ELISA) kits (KeAiBo Biotechnology,
catalog numbers: CB20927-Hu, CB20831-Hu). After
sequential incubation with enzyme-labeled antibody,
substrate chromogenic solution, and stop solution, the
absorbance was measured at 450 nm using a microplate
reader (Qingdao Juchuang Jiaheng Analytical Instrument
Co., Ltd., catalog number: HBS-1096C). A standard
concentration-absorbance curve was plotted to calculate the
levels of EZH2 and SOX6 in the samples.

1.2.2 Determination of Renal Function Indicators

Fasting peripheral venous blood and 24-hour urine
samples were collected from patients in the DN group on the
next morning after admission. An automatic biochemical
analyzer (Beideng Medical, catalog number: BS-280) was
used to determine the levels of 24-hour urine protein (24 h
Upro), serum creatinine (Scr), cystatin-C (Cys-C), blood
urea nitrogen (BUN), and urinary albumin-to-creatinine
ratio (UACR) by turbidimetry, picric acid rate method,
immunoturbidimetry, enzyme-coupled rate method, and
enzyme method, respectively.

1.2.3 Collection of Clinical Data

Clinical data of the enrolled subjects were collected
through the medical record system of The First People's
Hospital of Zigong City, including body mass index (BMI),
age, duration of diabetes mellitus, smoking history, gender,
and drinking history.

1.2.4 Assessment of Disease Severity in Patients with DN

The disease severity of patients with DN was assessed
according to eGFR levels and divided into three groups:
mild group [60-89 mL/(min-1.73 m?), n=47], moderate
group [30-<60 mL/(min-1.73 m?), n=40], and severe group
[<30 mL/(min-1.73 m?), n=33] [7].

1.3 Statistical Methods

SPSS 25.0 software was used for data analysis.
Measurement data conforming to normal distribution were
expressed as X*s. Independent samples ¢-test was used for
comparison between two groups, one-way analysis of
variance (ANOVA) was used for comparison among three
groups, and LSD-¢ test was used for pairwise comparison.
Count data were expressed as cases (%), and y? test was used
for comparison. Multivariate logistic regression analysis
was used to identify the influencing factors of disease
severity in patients with DN. Spearman and Pearson
correlation analyses were used to evaluate the correlation
between serum EZH2/SOX6 levels and disease
severity/renal function indicators in the DN group. A P-
value <0.05 was considered statistically significant.

2 Results

2.1 Comparison of Serum EZH2 and SOX6 Levels
Between the Diabetes Mellitus Group and DN Group

Compared with the diabetes mellitus group, the DN
group had significantly higher serum levels of EZH2 [(26.52
+ 5.25) pg/mL vs (4.13 £ 0.62) pg/mL, =46.396, P<0.01]
and SOX6 [(16.44 £ 3.18) pg/mL vs (7.19£1.24) pg/mL,
=29.687, P<0.01].

2.2 Comparison of Clinical Data and Serum
EZH2/SOXG6 Levels Among DN Patients with Different
Disease Severities

There were no statistically significant differences in
drinking history, age, smoking history, BMI, gender, or
duration of diabetes mellitus among DN patients with
different disease severities (P>0.05). Compared with the
mild group, the moderate and severe groups had
significantly higher levels of BUN, Cys-C, Scr, 24 h Upro,
EZH2, SOX6, and UACR (P<0.05). Compared with the
moderate group, the severe group had significantly higher
levels of BUN, Cys-C, Scr, 24 h Upro, EZH2, SOX6, and
UACR (P<0.05). See Table 1.

2.3 Multivariate Logistic Regression Analysis of
Influencing Factors for Disease Severity

Taking the disease severity of DN patients (severe=1;
mild/moderate=0) as the dependent variable, and BUN
(measured value), Cys-C (measured value), Scr (measured
value), 24 h Upro (measured value), EZH2 (measured value),
SOX6 (measured value), and UACR (measured value) as
independent variables, multivariate logistic regression
analysis was performed. The results showed that increased
levels of BUN, Cys-C, Scr, 24 h Upro, EZH2, SOX6, and
UACR were risk factors for increased disease severity
(P<0.05). See Table 2.
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Tab.1 Comparison of clinical data, serum EZH2 and SOX6 of diabetic kidney disease patients with different disease severity (X+s)

Item Mild group (n=47) Moderate group (n=40) Severe group (n=33) F/y* value P value
Age (years) 61.13+£7.95 61.60+8.01 63.51£8.19 0.904 0.408
Gender [case(%)] 0.165 0.921

Male 25 (53.19) 20 (50.00) 18 (54.55)

Female 22 (46.81) 20 (50.00) 15 (45.45)
BMI (kg/m?) 24.25+3.01 24.31+£3.14 24.66+3.57 0.173 0.841
Duration of diabetes (years) 6.68+1.02 6.75+1.34 6.98+1.10 0.681 0.508
Smoking history [case(%)] 14 (29.79) 13 (32.50) 9(27.27) 0.237 0.888
Drinking history [case(%)] 15 (31.91) 13 (32.50) 12 (36.36) 0.191 0.909
BUN (mmol/L) 347.21+44.20 429.20+58.11° 491.25+63.01% 69.78 <0.001
Cys-C (mg/L) 1.2740.20 1.56+0.272 1.87+0.25% 71.778 <0.001
Scr (nmol/L) 109.31+16.88 191.23£22.90* 224.17+£36.56% 95.09 <0.001
24 h Upro (g) 0.66+0.12 0.90+0.14* 1.35+0.22% 182.513 <0.001
EZH2 (pg/mL) 21.58+3.20 26.60+3.29* 33.46+4.64% 101.188 <0.001
SOX6 (pg/mL) 13.69+1.51 16.2842.167 20.55+2.824 98.765 <0.001
UACR (mg/g) 39.16+5.51 67.39+£12.45% 92.19+13.60 247.145 <0.001

2.4 Correlation Between Serum EZH2/SOX6 Levels
and Disease Severity/Renal Function Indicators in DN
Patients

Serum EZH2 and SOX6 levels were positively
correlated with disease severity and renal function indicators
(BUN, Cys-C, Scr, 24 h Upro) in DN patients (P<0.05). See
Table 3.

Tab.2 Multivariate logistic regression analysis of the disease
severity of diabetic kidney disease patients

Factor B SE Wald y* OR 95%CI P value
BUN 0.790 0.336 5.532 2204 1.141-4.258 0.019

Cys-C 0.710 0.198 12.841 2.033  1.379-2.997 <0.001
Ser 0.768 0.185 17.245 2.156  1.500-3.098 <<0.001

24h Upro 0.975 0.263 13.752 2.652
EZH2 1.135 0.394 8.293 3.110
SOX6 0.880 0.242 13212 2410
UACR 0.773 0.271 8.134 2.166

1.584-4.441 <<0.001
1.437-6.732  0.004
1.500-3.873 <<0.001
1.273-3.684  0.004

Tab.3 Correlation between serum EZH2, SOXG6 levels and
disease severity and renal function in patients with diabetic

kidney disease

Indicator o700 SOX6

r value P value r value P value
Disease severity 0.628 <0.001 0.515 <0.001
BUN 0.469 <0.001 0.469 <0.001
Cys-C 0.415 <0.001 0415 <<0.001
Scr 0.387 <0.001 0.387 <0.001
24 h Upro 0.562 <0.001 0.562 <<0.001

3 Discussion

Chronic complications of diabetes mellitus are a
global health problem. DN is a common cause of chronic
kidney disease worldwide, but the molecular mechanism
of DN remains poorly understood, which hinders the
implementation of effective therapeutic strategies [8].
Early assessment of disease status through effective
biomarkers can prevent/delay the occurrence of DN and
reduce the renal burden of diabetic patients [9].

The EZH?2 gene is located on chromosome 7q35 and
can encode multiple amino acids. The EZH2 subunit alone
lacks histone methyltransferase activity and requires
binding to the EED interaction domain (EID) or cysteine-
rich domain to exert its function. Its main function is to
catalyze the methylation of histone H3 and inhibit the
transcription of target genes [10]. B-cells are endocrine

cells responsible for insulin storage, synthesis, and
secretion. In diabetic patients, B-cell function is selectively
impaired, leading to dependence on exogenous insulin.
Studies have found that EZH2 inhibitors such as GSK126
and tazemetostat can induce the transformation of cell
phenotype to B-like cell characteristics. Targeted inhibition
of EZH2 is key to realizing the regenerative potential of -
cells, thereby restoring the insulin-producing capacity of
B-like cells [11]. EZH2 expression is increased in animal
models of renal injury. It participates in inhibiting
mesangial cell fibrosis by catalyzing H3K27me3,
maintains low and stable levels of inflammatory genes, and
thus protects renal function. Activation of EZH2 may
cause focal segmental glomerulosclerosis, inhibition of
epidermal growth factor and platelet-derived growth factor
receptor expression, inactivation of multiple signaling
pathways, and renal fibrosis [12-13]. In this study, by
analyzing serum EZH2 levels in diabetic patients and DN
patients, we found that EZH?2 levels were higher in DN
patients. BUN, Cys-C, Scr, 24 h Upro, EZH2, and UACR
were risk factors for disease severity in DN patients, and
serum EZH2 levels in DN patients were positively
correlated with disease severity and renal function
indicators.

The SOX family includes transcription factors SOXS,
SOX6, SOX13, and SOX23. SOX6 contains a DNA-
binding domain and exerts gene regulatory effects by
binding to the minor groove of DNA or interacting with
cofactors. SOX6 can regulate adipogenesis in vertebrates
by inducing adiporegulators (peroxisome proliferator-
activated receptors), CCAAT enhancer-binding protein
alpha (C/EBPa), and mesoderm specific transcript
(MEST). SOX6 also has insulin-regulating function: the
insulin promoter contains binding sites for pancreatic and
duodenal homebox factor-1 (PDX1) and SOX6, and SOX6
binding reduces insulin secretion [14-15]. Shu et al. [16]
used high glucose to culture human mesangial cells
(HMCs) to establish a cellular model of DN.
Overexpression of SOX6 was directly associated with
increased oxidative stress, extracellular matrix deposition,
and inflammatory response in HMCs, and also caused
extracellular matrix deposition and apoptosis in proximal
tubular epithelial cells of the renal cortex [17]. In addition,
fibrosis occurs in renal tissues of DN mice and high
glucose-induced mouse mesangial cells, which predicts
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subsequent renal sclerosis and renal dysfunction.
Inhibition of SOX6 expression improves high glucose-
induced renal interstitial fibrosis by targeting microRNA
(miR)-342-3p and miR-223-3p, suggesting that targeting
SOX6 may be a new therapeutic target for DN [18-19]. In
this study, serum SOX6 levels in DN patients were
significantly higher than those in patients with simple
diabetes mellitus. SOX6 was an effective factor affecting
the disease severity of DN patients, and serum SOX6
levels increased with the aggravation of disease severity
and the increase of renal function indicators.

In conclusion, serum EZH2 and SOX6 levels are
increased in DN patients, and both are correlated with DN
progression and renal function decline. Clinically,
detecting serum EZH2 and SOX6 levels in DN patients
may be helpful for disease assessment and selection of
subsequent therapeutic measures. This study has
limitations: it did not evaluate the intervention effect by
targeting EZH2 and SOX6 expression, which needs to be
supplemented in future studies.

Conflict of interest None

Reference

[1] Li X, Lu LH, Hou WT, et al. Epigenetics in the pathogenesis of diabetic
nephropathy[J]. Acta Biochim Biophys Sin (Shanghai), 2022, 54(2): 163-
172.

[2] Wang Y, Zhou JW, Wang Z, et al. Recent advances in Chinese and western
medicine treatments for diabetic kidney disease[J]. Chin Gen Pract, 2022,
25(12): 1411-1417.[In Chinese]

[3] Chen YX, Zhu SY, Huang C, et al. LncRNA DIx60s1 accelerates diabetic
nephropathy progression by epigenetically repressing SOX6 via recruiting
EZH2[J]. Kidney Blood Press Res, 2022, 47(3): 177-184.

[4] Qin Y, Xu Y, Peng H, et al. Circ 0123996 promotes the proliferation,
inflammation, and fibrosis of mesangial cells by sponging miR-203a-3p to
upregulate SOXG6 in diabetic nephropathy[J]. J Biochem Mol Toxicol, 2022,
36(11): €23139.

[5] Expert Group of Chinese Society of Nephrology, Chen JH, et al. Chinese
guidelines for diagnosis and treatment of diabetic kidney disease[J]. Chin J
Nephrol, 2021(3): 255-304. [In Chinese]

[6] Diabetes Mellitus Branch of the Chinese Medical Association, Zhu DL.
Guideline for the prevention and treatment of type 2 diabetes mellitus in
China(2020 edition)[J]. Chin J Diabetes Mellit, 2021, 13(4): 315-409. [In
Chinese]

[7] Zhu YN. Study on the Correlation between CD147 and the Severity of Type
2 Diabetic Nephropathy. Xi'an: Xi'an Medical University, 2020. [In
Chinese]

[8]Robles-Osorio ML, Sabath E. Tight junction disruption and the pathogenesis
of the chronic complications of diabetes mellitus: A narrative review[J].
World J Diabetes, 2023, 14(7):1013-1026.

[9] Ikem RT, Lawal-Bello AT, Soyoye DO, et al. Assessing the burden of kidney
disease among type 2 diabetic subjects attending a semi-urban tertiary health
facility in south-west Nigeria[J]. West Afr J Med, 2023, 40(6): 640-645.

[10] Liu YK, Yang Q. The roles of EZH2 in cancer and its inhibitors[J]. Med
Oncol, 2023, 40(6): 167.

[11]Al-Hasani K, Marikar SN, Kaipananickal H, et al. EZH2 inhibitors promote
B-like cell regeneration in young and adult type 1 diabetes donors[J]. Signal
Transduct Target Ther, 2024, 9(1):1-14.

[12] Zhou X, Chen H, Li JQ, et al. The role and mechanism of lysine
methyltransferase and arginine methyltransferase in kidney diseases[J].
Front Pharmacol, 2022, 13: 885527.

[13] Li TT, Yu C, Zhuang SG. Histone methyltransferase EZH2: a potential
therapeutic target for kidney diseases[J]. Front Physiol, 2021, 12: 640700.

[14] Saleem M, Barturen-Larrea P, Gomez JA. Emerging roles of Sox6 in the
renal and cardiovascular system[J]. Physiol Rep, 2020, 8(22): e14604.

[15] Jing J, Song LY, Zuo D, et al. Transcriptome expression profiles associated
with diabetic nephropathy development[J]. Mol Cell Biochem, 2022, 477(7):
1931-1946.

[16] Shu S, Xu ZJ, Lu HY, et al. CircHOMERI aggravates oxidative stress,
inflammation and extracellular matrix deposition in high glucose-induced
human mesangial cells[J]. Nephrology (Carlton), 2022, 27(12): 983-993.

[17] Liu SY, Wang H, Yang B, et al. CircTAOKI1 regulates high glucose induced
inflammation, oxidative stress, ECM accumulation, and apoptosis in
diabetic nephropathy via targeting miR-142-3p/SOX6 axis[J]. Environ
Toxicol, 2024, 39(4): 2197-2207.

[18] Chen J, Chen LS, Chen L, et al. miR-223-3p/SOX6 axis regulates the
inflammation and renal interstitial fibrosis in diabetic nephropathy and
related mechanims[J]. J Xuzhou Med Univ, 2021, 41(12): 873-880. [In
Chinese]

[19] Jiang ZH, Tang YZ, Song HN, et al. miRNA-342 suppresses renal interstitial
fibrosis in diabetic nephropathy by targeting SOX6[J]. Int ] Mol Med, 2020,
45(1): 45-52.

Submission Received: 2025-04-03 Revised:2025-05-12



1360 - oG R SE 2025 4F 9 H 26 38 4245 9 ] Chin J Clin Res, September 2025, Vol.38 , No.9

i

EZH2 F1SOX6 FEME /s B 9 i & P pg 1A
N5 B IIRE AR PRI ST

ik, MWK, F3, FEH
T — NREREHRNE, I 35T 643000

WE: BRI Zeste MR (R IR T 2(EZH2) Mo XY £18 11 6(SOX6) e s B 5 3 Iy
7K B 59 175 7™ S AR B RV DO RE AR OGE . sk 1EFE 2021 4F 12 A £ 2023 4F 12 A H 5T — A REERBEIRK
TR 120 (510 PRI B R A BRI AR G CREPRIAT B 4L) AN FTHA R BE S 1) 120 1611 B2l R A8
BAVENPERRAL . WO RRE I PR ORE , SR FHRRIDE G2 MR FRHASEASHI I 7 EZH2 A1 SOX6 K-, 4 A 3 AE Ak 4T
W £ 24 h R B 2 = (24 h Upro) LT WL (Ser) JHEAMER -C(Cys-C) (MR ZFE A (BUN) JR A& AR ILEF E
(UACR) 7K o ARG B /N R L 26 (eGFR ) K B8 s 15 9 1835 43 A i BEH [ 60~ < 90 mL/ (min+ 1.73 m*)
n=47] HJE[30~ < 60 mL/(min-1.73 m?*) ,n=40] . FEJF [ <30 mL/(min-1.73 m*),n=33], RHZHNZE logistic [1]
U4 BT b DR 1 35 B 38 17 7™ B R P )52 i [ 2%, SR Spearman 5 Pearson #HCHEAM T L EZH2 .SOX6 7K 5
PR B SR A R A T IR B IR AR A G . B R LI AL LR, B RS e 4 AR A Il i EZH2
[(26.52+5.25)pg/mL vs (4.13£0.62) pe/mL.,1=46.396, P < 0.01].SOX6[ (16.4423.18) pe/mL vs (7.19£1.24) pg/mL, (=
29.687,P < 0.01 J/K- P45 i o BHAEAH DRI B S8 3 0 /™ AR B 0 B e CRR BE L —rh B2 2 — 22 ), BUN  Cys-
C.Scr.24 h Upro . EZH2,S0X6 .UACR /K F-THm (P < 0.05) . 2 logistic MIH/H7 7R = 7K -1 BUN , Cys-C . Ser,
24 h Upro.EZH2,S0X6 . UACR J& Ml JRIp B 95 F8 75 90 1 "™ B P2 B AR F s IR 38 (P < 0.05) o R B 5 A8 25 1L
EZH2 .S0X6 7K ¥4 51 5 93 1 7™ F AR BE LLKF I REFE #5 (BUN, Cys-C.Ser. 24 h Upro) 7K-F- S 1EAI (P < 0.05) o
Gt ORI PHRRE INLTE EZH2 SOX6 /K P34 F e , 25 34 S s B o ik e X% 5 Th e sl R AH G

SRR Zeste [FITFAE ISR T 2; PERIE IR Y &8 6 MOS0 ; BIUIfE; B/ ekt

FESES: R587.2 XHAPRIRAD: A XEHS: 1674-8182(2025)09-1360-05

Expression of EZH2 and SOX6 in patients with diabetic kidney disease and

their correlation with renal function
LI Zhicheng, HAO Yan, ZHENG Qiao, LI Peili
Department of Nephrology , Zigong First People’s Hospital , Zigong, Sichuan 643000, China
Corresponding author: LI Zhicheng, E-mail : wangcaizi221@163.com
Abstract: Objective To investigate the serum levels of enhancer of zeste homolog 2 (EZH2) and sex - determining
region Y box protein 6(SOX6) in diabetic kidney disease (DKD) patients and their correlation with disease severity and
renal function. Methods A retrospective study was conducted on 120 patients with DKD admitted to Zigong First People’s
Hospital from December 2021 to December 2023 (DKD group) , and 120 patients with simple diabetes were included as
the diabetic group. Clinical data were collected, and enzyme - linked immunosorbent assay (ELISA) was used to
measure the serum levels of EZH2 and SOX6. A fully automated biochemical analyzer was used to determine the 24-
hour urine protein quantity (24 h Upro) , serum creatinine (Ser) , cystatin-C (Cys-C) , and blood urea nitrogen
(BUN) , urine albumin - to - creatinine ratio (UACR) levels. According to the estimated glomerular filtration rate
(eGFR) , patients in the DKD group were divided into mild group [60- <90 mL/(min-1.73 m*) , n=47], moderate
group [30- < 60 mL/(min+1.73 m*), n=40], and severe group [ <30 mL/(min-1.73 m*), n=33]. Multivariate logistic

DOI:10.13429/j.cnki.cjer.2025.09.013
BIS1ER : 250, E-mail: wangcaizi221@163.com :
H AR BEE: 2025-09-20 QR code for English version




FREIGRBESE 2025 459 A%5 38 #4459 101 Chin J Clin Res, September 2025 , Vol.38 , No.9 - 1361 -

regression analysis was performed to identify the influencing factors of disease severity in DKD patients. Spearman and

Pearson correlation analyses were used to evaluate the correlation of serum EZH2, SOX6 levels with disease

severily and renal function indicators. Results Compared with the diabetic group, the DKD group had significantly
higher serum levels of EZH2 [ (26.52+5.25) pg/mLvs (4.13+0.62) pg/mL., 1=46.396, P<0.01] and SOX6[ (16.44+3.18)
pg/mL vs (7.19+1.24) pg/mL, 1=29.687, P<0.01]. As the severity of DKD increased (mild group— moderate group—
severe group) , levels of BUN, Cys-C, Scr, 24 h Upro, EZH2, SOX6, and UACR increased (P<0.05). Multivariate
logistic regression analysis showed that high levels of BUN, Cys-C, Scr, 24 h Upro, EZH2, SOX6, and UACR were
risk factors for the severity of DKD (P<0.05). In patients with DKD, serum EZH2 and SOX6 levels were positively

correlated with disease severity and renal function indicators (BUN, Cys-C, Ser, 24 h Upro) , respectively (P<0.05).

Conclusion The serum levels of EZH2 and SOX6 are elevated in DKD patients, and both are respectively associated

with the progression of DKD and renal dysfunction.

Keywords: Enhancer of zeste homolog 2; Sex-determining region Y box protein 6; Diabetic kidney disease; Renal

function; Glomerular filtration rate
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DNA FUEEAL AP 1, R a0/ N Nk 2
i SVA0-MES-13 i EZH2 B4R AR 5T SN T
RN AL I, T GE B PR B e
P E X3k Y £ 8 H 6 (sex-determining region Y box
protein 6,S0X6) & SOX FEH G T EL 1 , TE R
S RN P FE T, ] SOX6 HZRIATT LAZE i
0 A 1G5 LT AEAL R IE S . WE DR B e R
EZH2 F1SOX6 HYZIA/KF- LSE A5, R, ASF
FORRIAE R i A L T EZH2 1 SOX6 YA
K o —FH S EE B IREACR ELTT

1 #REHE

L1 —AFH £ 20214F 12 HE 2023 4F 12 H A
DT A — N R EEBEGA Y 120 GRS RS B B E A
WLEEXT G (BEPRIR S W2 ) , 53 63 8], 2 57 B, 4F- 1%
(61.94+8.06)% . A ADRIE: (1) 2BIBHIRNG 45 GHIR
W B IZ IR IES 5 (2) A5 /K I8 I %4 (estimated
glomerular filtration rate,eGFR)<90 ml./(min+1.73 m*) ;
(3) HEI=18Ji1 % ; (4) BERLST 4, 588 . HEBRARiE
(1) 1 BOBE PRI SRS ARSI ; (2) BT A B
PEVEBR R BRI  TARBRIIRETUHE s (3) BRI
AERETAR B, GIFE MM SRS R 5%
MR 5 (4) AFTE™ FORS 25 W0 5 (5) AEBEIR
I o RS IR 3B Bl A 2R T RE R A . 4 A TR) 48 [] B

120 145 -& CHh FE 2 BUE B B3 334 7 (2020 4F i) )
1% B2 DR BV S i 4, 5 66 A1), L 54491,
A% (61.68+7.95) % o AN ARRHE B2 20 2 BUBEIR
Wi o HEBRARAE DR PR 2 . 2 A2 3 R
SRR ILEL, 22 5 RS B (P> 0.05) . AHF5E
Z AT — NR BB FEZ 51 23 8 AL E B o
(#F)2021 445 108 5 .

1.2 Fi&

1.2.1 L3 EZH2 .SOX6 KAl RAEZiLH A
B Y H (IR 97 ) SR 23 2 A0 e ik i, L%
3000 r/min ( #5.02F 42 8 em) #5.0> 30 min, 43 B il
AR BRER K 1 1A B LTS REAS | JBGE I 7
I T B B 2 T B 725 (enzyme-linked immunosorbent
assay , ELISA ) 12057 & CBF 1A= 9y, 525 : CB20927-
Hu, CB20831-Hu) , K 285 Wb pL 4 IR I 2
W21 OB IR R L TE R AR A (B 2R A 5 1H 43
BT #R A B2 ], 8845 - HBS-1096C ) 450 nm J KAk
I W' BT, 22 A v ot Tk B - O B 4k 3R
FEA Hh EZH2 .SOX6 [ 7K -

122 'BIIRERRARINE RPN R B AR
H 23 5 AP ERIVK IR 24 b R 54 F SRR BT X
(DUBERST, 5745 : BS-280) 73 LA LL ik v DR R R
5 AR S LI | BRI AL I E 24 h
FRAE 52 &= (24-hour urine protein, 24 h Upro) S L
Jif (serum creatinine, Scr) JEHIZE-C(eystatin-C, Cys-C) |
MR 2 & (blood urea nitrogen, BUN) IR [ 25 F/bR LI
FfH (urinary albumin-to-creatinine ratio, UACR)7K~F-
123 WCHEIRROR it A 5T — AR E Rk
15 2R GE WU AN 32 0 I R B, A0 4% B 4 o it
$8 8 (body mass index, BMI) 484 | 14 51 A PR 9 5
R R R R
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1.2.4 OB B AR e IS 7 R B UEAG ARAE
W R B s FR A e GFR K PHAl g 19 7™ SRR L, 40 K
360 ~ <90 mL/(min-1.73 m*) ,n=47 ] HEE
2H[30~ <60 mL/(min+1.73 m*) ,n=40] FEJEH[ <30 mL/
(min-1.73 m*),n=33]"",

13 %it5 % R SPSS 25.0 A/ Akl it
TR IEA MG L xes 22715, 2 8] e i FH
SEREAS R I, — 2 0] b fol FH S R 3R Oy 22008, R
P AR FH LSD-¢ A 36 5 THECRORE A (% ) e, >R H]
X R 5 R logistic 22 K22 A1 43 Bkl PRI 1B s F S
s 1 T o R R Y 52 e PR R, M DR WS S A IR
EZH2 . SOX6 F ik 7KV 5 B 1h ™ E AL VB YIhE
FEAR B9 A AR Spearman A Pearson AH G HE 43T 5
P<0.05FRERAGIFEX

2 & R

2.1 SRR LA Fe ¥ kR Bk 48 e EZH2  SOX6 K
Frbsx SREBRIE A LU, R O B e 2H AR LA
EZH2[ (26.52+5.25) pg/mL vs (4.13+£0.62) pg/mL, 1=
46.396, P < 0.01] . SOX6 [ (16.44 +3.18) pg/mL vs
(7.19+1.24 ) pg/mL, 1=29.687, P < 0.01 ] /K-F-H%5 5

*1

N [r {7 A B PR 0 R e PRPORE S ML EZH2 .SOX6 L 4K

22 RREVJARME S EAREHERR R A& G R TR A

i EZH2.,SOX6 reix /A [R]p5 1 ™ B A 5 W R
B R TR S AT RO S BMIT A PR

B, 2R G X (P>0.05). SREALW
&, R EE HEE 4] BUN ., Cys-C.Scr.24 h Upro EZH2 .,
SOX6 . UACR BT & (P < 0.05) ; 5 rd ok, H i
24 BUN . Cys-C.Scr.24 h Upro.EZH2 .SOX6 . UACR 13
HE(P<0.05), WFE1,
23 HmEAREARELEAESEERAEN S A K
logistic =902 554 LIKH IR B 0 28 00 1 7™ AL i
(FHEFE=1;8 HhEE=0) A AE &, L BUN (SEIIME) |
Cys-C (SZPAE) \ Ser (SZIMAE ) .24 h Upro (SZi{HE ) |
EZH2(S2{E) .SOX6 (JZMl{E ) \UACR (SEIN{E ) R H
AT 2 AR logistic 1715 43 B , 45 5 7R, BUN,
Cys-C.Scr.24 h Upro,EZH2 ,SOX6 ., UACR 7K ¥ Ft i
I TE AR M E AR N R (P <0.05), W3R2,
2.4 i EZH2.SOX6 K-F 5 48 fk 9k B % & 4k
FEREAE A AKX T EZH2
SOX6 7K-F-73 1] 55 W8 DR s 5 s R0 80 g s 7™ e 8 0
IREFE R (BUN , Cys-C . Scr.24 h Upro) 7K 52 TEAH G
(P<0.05), W#%3,

(x#s)

Tab.1  Comparison of clinical data, serum EZH2 and SOX6 of diabetic kidney disease patients with different disease severity — (xs)
iH BRIEH (n=47) T2 (n=40) 2 (n=33) FACAH Pl
() 61.13+7.95 61.60+8.01 63.51+8.19 0.904 0.408
PESIL (%) ]

! 25(53.19) 20(50.00) 18(54.55) 0.165 0921

& 22(46.81) 20(50.00) 15(45.45)
BMI(kg/m?) 24.25+3.01 24.31£3.14 24.66+3.57 0.173 0.841
Wi PRI T (4F) 6.68+1.02 6.75+1.34 6.98+1.10 0.681 0.508
WA R [ (%) ] 14(29.79) 13(32.50) 9(27.27) 0.237 0.888
[ 1(%) ] 15(31.91) 13(32.50) 12(36.36) 0.191 0.909
BUN(mmol/L) 347.21+44.20 429.20+58.11" 491.25+63.01" 69.780 <0.001
Cys-C(mg/L) 1.27+0.20 1.56+0.22" 1.87+£0.25" 71.778 <0.001
Ser( umol/L) 109.31+16.88 191.23+27.90" 224.17+36.56" 195.090 <0.001
24 h Upro(g) 0.66+0.12 0.90+0.14° 1.35£0.22" 182.513 <0.001
EZH2(pg/mL) 21.58+3.20 26.60+3.29" 33.46+4.64" 101.188 <0.001
SOX6(pg/mL.) 13.69+1.51 16.28+2.16' 20.55+2.82" 98.765 <0.001
UACR(mg/g) 39.16£5.10 67.39+12.45" 92.19+13.60" 247.145 <0.001

L HREAE P <0.05; 5 BELL LA, "P < 0.05,

T2 MR B R I R A 2 K 2 Logistic
1= 734
Tab.2 Multivariate logistic regression analysis of the disease

severity of diabetic kidney disease patients

EmHE B SE  Waldy* ORfH 95%CI PlE
BUN 0.790 0336 5532 2204 1.141~4.258  0.019
Cys-C 0.710  0.198 12.841 2.033 1.379~2.997 <0.001
Ser 0.768  0.185 17.245 2.156 1.500~3.098 <0.001
24hUpro 0975 0263 13752 2.652 1.584~4.441 <0.001
EZH2 1.135 0394 8293 3.110 1.437-6.732  0.004
SOX6 0.880 0242 13212 2410 1.500~3.873 <0.001
UACR 0773 0271  8.134 2166 1.273~3.684  0.004

&3 M EZH2 SOX6 /K- SRR IR F o " T A 2 A1
IRESE AP HIAR A
Tab.3  Correlation of serum EZH2, SOX6 levels with disease
severity and renal function in diabetic kidney disease

. EZH2 SOX6
15 *ﬂ‘
A P{E rE P{E

P TR 0.628 <0.001 0515 <0.001
BUN 0.469 <0.001 0.469 <0.001
Cys-C 0.415 <0.001 0.415 <0.001
Ser 0.387 <0.001 0.387 <0.001
24 h Upro 0.562 <0.001 0.562 <0.001
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3 3 i

W DR 12 1 T i e — > A R 1Y TLAE ) AL
W DI B s HhE S50 L DAY R A VB R 1) DL D
BT B 1 e 2R 8 23 AL N 2
ANH TS ROIR YT R A R YRR A
PrvPAN SR B 1 , AT LA Y0077 /40 38 0 PRI Y s )
KA WEARHE B S 0 B JUEE G 4R

EZH2 3L F Yk 7435 |, AT DLgws 244
BETR , B EZH2 WL Bk = 2H AR T R AL il
M, TS IIRINEZ & B 8 F A EAE AL (embryonic
ectoderm development interaction domain, EID ) 5% & %
e 2R 1 B4 5 A e 4R The , H 3 2R
SR AL EE 1 H3 00 TR 400 ) R P A e s
BN 2 17 DA B IR 5 3R 0 — 2R A s
L, B DR S5 B A i B RE B PR IR , S 3R
BT EAMMIMEVERR S R o AR B, EZH2 457
GSK126 i Al il (tazemetostat ) i] AR 20 i 2 7Y ]
BREANIURFME L S | 40 [0 i) BEZH2 2 52 I B 20 Mo 54
TR RE A SCHE , HETIT AT AR S BA 2 0 A= 7 JB 2 2% AR g
J3M, EZH2 TE W NES O sh AL vh e ak s m i i
AL H3K27me3 Z: 500 118 R A0 ML 2T 4kAL , A5
RAEFE WK FIRS 2 RZS , DLRTIE S DI RE 5 B0
EZH2 Al G5 R Ry k5 BetE B /e bk (3 e 2R A
5 Rt /IR P A R 32 R SRR A 2R E S
IR UG LA BB AR iAW ST i S Bl IR
o S5 OB PR s ' s KB LT EZH2 19K PR
EZH2 T4 bR 5 3 (85 TR KSF- 3%, BUN L Cys-C.
Ser.24 h Upro EZH2 ,UACR 2 5 Wi B8 95 15 s e 3
o 15 7 R R Y S I R 2R, ELWE PR o AR I
EZH2 7KV 5 8 5 1 7™ SR B R0 B D e e A 2 1
FHC

SOX ZE R AT 475 % 38 [H 1~ SOX5 ., S0X6, SOX13 Fl
S0X23,S0X6 7% A DNA £5-5 3k, il 1 5 DNA /N B 1
45 85 Bl B R A0 B AR R R R R R A
SOX6 7] L1753 A s ] 75 551 ik 4 Ak 00 i 1A 1 A 0
H32AA) (CCAAT-HE 58 1455 51 (CCAAT enhancer-
binding protein alpha, C/EBPa) K i )2 45 -4 2 5%
Jif (mesoderm specific transcrip , MEST ) 2§ 1# 5 & HE 2/
PIRINRIDHE . SOX6 38 HAT 835 [ 15 3= A DB, K
By 208 s 15 A I R A8 I W) U A N 11
(pancreatic and duodenal homebox faetor-1, PDX1) #l
SOX6 145 £ H AL 1My /D 1B & R A 73 8o Shu
SRR RS AR B /N R BRI AR (human mesan-

gial cells, HMCs ) B0 IR 1B s 20 BAS AY , SOX6 2o
FE IR HHE 5 HMCs 20 M S0 N 3 L A0 A S LB R
SN SV IR AT 5C , 148 23 BB Bz o3l il /NS b e
Y M AP ORR AR B R T A DR
N BB L SURD = S T /N B R A g B
UL , X TR A 4 T ok 11 B TR0 £k A T B
Fi i, 0 1) SOX6 119 2% 3k 18 1 418 [] £ /)N RNA (micro
RNA, miR)-342-3p .miR-223-3p 2% T ks S 00 15
[i) Jo 4T 4k Ak, $2 m) SOX6 RT BEAE AR YT 18 FR I B s 1)
BT ARG B R B e R I
SOX6 17K -4t 2 5 T L aliffl R £, SOX6 J& 52 i)
W PRI B F B T S AR A RN 2 B A PR
' SR T T T R B R D) RS bR 3 I, ot v
SOX6 7K FETHE

g5 LA BE PRI B SR I EZH2 . SOX6 7K
ST, Y SRR e i S D RE SRR A
O G PR sk ARSI DR B S5 347 1ML EZH2 .S0X6
IR AT BEXTHEIR AN RIS S236T 7 15 it Ao A BT %
Blio AW B Z AL AR 7] EZH2 SOX6 3
IRVEH X R 1T AL, SR ST T B 7E
Rz &

S 30k
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