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[Abstract] Objective To explore the relationship between promoter methylation of ATP-binding cassette transporter
G1 (ABCG1) gene and the onset of diabetic kidney disease (DKD). Methods A retrospective analysis was conducted on the
test results of 60 blood samples collected from the Affiliated Hospital of Inner Mongolia Medical University between Decem—
ber 2023 and December 2024. The samples were divided into three groups: 20 patients with DKD (DKD group), 20 patients
with type 2 diabetes mellitus (DM group), and 20 healthy individuals (healthy control group). Clinical data and biochemical in—
dicators of each group were collected. The methylation level of the ABCG1 gene promoter in serum was detected using the bi—
sulfite sequencing method. Differences in the aforementioned indicators among the three groups were compared. Logistic re—
gression analysis and receiver operating characteristic (ROC) curve analysis were applied to explore the correlation between
the methylation level of the ABCG1 gene promoter and the occurrence of DKD in patients with type 2 diabetes mellitus. Re—
sults Compared with the healthy control group, the levels of HbA, and FPG were increased, and HDL was decreased in
both the DM group and the DKD group ¢/P =65.357/<0.001, 33.140/<0.001, 11.634/<0.001). In the DKD group, LDL, SCr,
and BUN were increased, and eGFR was decreased (¢/P =3.125/0.003, 3.186/0.003, 3.317/0.002, —4.348/<0.001). Compared
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with the DM group, SCr and BUN were increased, and eGFR was decreased in the DKD group ¢P =3.047/0.004, 2.534/0.016,
3.353/0.002). There were no statistically significant differences in TC, TG, LDL, HDL, HbA,_, and FPG between the DM
group and the DKD group (all P>0.05). The methylation levels of the ABCG1 gene promoter region in the three groups de—
creased progressively, and the difference was statistically significant (v° =7.381, P <0.05). Compared with the healthy control
group, ABCG1 promoter methylation in the DKD group was significantly decreased (¢’ =6.160, P <0.05), while there was no
statistically significant difference in ABCG1 methylation in the DM group (¢’ =1.938, P>0.05). In addition, when comparing
the DM group with the DKD group, there was no statistically significant difference in ABCG1 promoter methylation (¢ =
2.297,P>0.05). Elevated LDL and decreased eGFR were independent risk factors for the development of DKD in patients with
type 2 diabetes, while increased methylation level of the ABCG1 gene promoter was a protective factor OR (95%CI)=10.738
(1.139-101.238), 0.818 (0.694-0.964), 0.001 (0.000-0.195) . The AUCs for predicting the occurrence of DKD in patients
with type 2 diabetes using LDL, eGFR, ABCG1 gene promoter methylation, and their combination were 0.712, 0.835, 0.650,
and 0.951, respectively. The combination of the three was superior to each individual predictor (differences were compared
using the DeLong method) ¢/P =3.353/0.001,1.949/0.041,5.401/<0.001). Conclusion Demethylation of the ABCG1 gene
promoter may be involved in the pathogenesis of DKD, and detection of the methylation level of the ABCG1 gene promoter
may be helpful for the diagnosis of DKD.
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1 \T2DM  .DKD
Tab.l Comparison of clinical characteristics among three groups
(n=20) T2DM  (n=20) DKD  (n=20) X2 /i/F P
(% 13( 65.00) 12( 60.00) 14( 70.00) 0.440 0.803
7(35.00) 8(40.00) 6( 30.00)
(xxs ) 55.95+6.89 59.85+5.20 59.65+6.39 2.508 0.090
BMI( z+s kg/m?) 24.71+1.44 25.34+3.87 26.61+3.83 2.195 0.128
T2DM (xxs ) - 15.40+5.44 12.60+5.30 0.035 0.853
(% 5(25.00) 10( 50.00) 9( 45.00) 2.917 0.233
(%) 4(20.00) 3(15.00) 6( 30.00) 1.360 0.507
(% 6( 30.00) 10( 50.00) 11( 55.00) 2.828 0.243
0 4(20.00) 3(15.00) 0.173 0.677
0 3(15.00) 6( 30.00) 0.573 0.449
(%) 0 6( 30.00) 4(20.00) 0.533 0.465
SBP( #+s mmHg) 111.10+12.01 134.45+£15.75* 140.70+16.37* 22.362 <0.001
DBP( x+s mmHg) 77.75+9.16 79.45+5.45 83.00+10.90 1.363 0.269
DKD (%) 1 - 17( 85.00) 3( 15.00) 3.925 0.141
2 - 2(10.00) 11( 55.00)
3 - 1(5.00) 6( 30.00)
*P<0.05,
. C / 2.2 3 ABCGI 3  ABCGI
( + ) o
1.4 SPSS 25.0 (x*/P=17.381/0.025) ;
° (%) T2DM ABCGI1
oo Fas 2 (x>/P=1.938/0.164) DKD ABCG1
: P (x2/P=6.160/0.013);  T2DM
Logistic T2DM DKD DKD ABCG1
; ( ROC) ABCGI1 (x*/P=2.297/0.130)
T2DM DKD 0
3 ABCGI CpG (%)
P<0.05 ° Tab.3 DNA methylation data at CpG sites of the ABCG1 gene
2 n CpG TpG
2.1 3 3 LDL-C.HbA, .FPG. 30 30( 100.00) 0
T2DM 32 30(93.75 2(6.25
SCr BUN DKD >T2DM > (9379 (6:29
DKD 38 31(81.58) * 7(18.42)
P<0. ; HDL-C.eGF
( P<0.05) ;3 -C.eGFR > “P<0.05. CpG TpG
T2DM  >DKD ( P<0.01) 2,
2 T2DM  .DKD (55)
Tab.2 Comparison of biochemical data among three groups
(n=20) T2DM  (n=20) DKD  (n=20) F P
TC( mmol /L) 4.39+0.77 4.19+1.06 4.79+1.16 1.835 0.169
TG( mmol /L) 1.43+£0.59 1.48+0.84 2.06+1.40 1.697 0.198
LDL-C( mmol /L) 1.95+0.58 2.16+0.81 2.63+£0.79* 4.525 0.015
HDL-C( mmol /L) 1.76+0.40 1.36+0.36" 1.21+0.38" 11.364 <0.001
HbA, ( %) 5.31+0.58 8.43+1.43° 8.67+1.74* 65.357 <0.001
FPG( mmol /L) 5.12+0.45 7.30+£2.05* 8.34+2.00° 33.140 <0.001
SCr( wmol /L) 58.65+7.67 59.75+14.30 102.40+60.93% 4.974 0.013
BUN( mmol /L) 5.50+1.26 6.01+1.49 7.88+2.95% 5.453 0.009
eGFR(ml * min™! * 1.73m™?) 105.71+7.85 100.18+12.85 76.10+29.43 9.824 <0.001
*P<0.05; T2DM bp<0.05.
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Tab.4 Multivariate Logistic regression analysis of the influencing

factors of diabetic kidney disease in patients with type 2

diabetes mellitus

1 ABCG1 T2DM

DKD ROC

B SE  Wald P OR 95%CI Fig.1 ROC curve of ABCG1 gene promoter methylation and differ—
SBP ~0.016 0.051 0.09 0.757 0.984  0.891~1.088 ential biochemical indicators for diagnosing diabetic kidney
FPG 0.696 0.357 3.788 0.052 2.005 0.995~4.040 . R R . R R
disease in patients with type 2 diabetes mellitus
HbA,, 0.417 0.413 1.017 0313 1.517 0.675~3.409
LDL-C 2.374 1.145 4.300 0.038 10.738 1.139~101.238
HDL-C 1.077 1.814 0.353 0.553 2.936 0.084~102.700
SCr 0.090 0.081 1.224 0.268 1.094 0.933~1.284
BUN 0.875 0613 2041 0153 2400 0.722~7.976 ’ ’
eGFR ~0201 0.084 5769 0016 0818 0.694~0.964 - 2( SGLT2)
ABCGI -6.781 2.625 6.673 0.010 0.001 0.000~0.195 ( MRA)
DKD
2.4 ABCGI .
T2DM DKD Logistic (SBP ).
ABCGI1 (FPG\HbA,, ) (LDL-C . HDL-C
T2DM DKD ROC ) T2DM DKD
( AUC) : LDL-C. eGFR. e
ABCG1 T2DM ( AGEs)
DKD AUC 0.712. 0. 835. 0. 650.
0.951 AUC( Z/P = " ABCG1
3.353/0.001.1.949/0.041.5.401/<0.001) 5.
1. . DKD
3 SCr. BUN eGFR
DKD o SCr
“ 7 ; BUN
5 ABCGI LDL-C.eGFR T2DM DKD
Tab.5 The value of ABCG1 gene promoter methylation and differential biochemical indicators in diagnosing the occurrence of diabetic kid—
ney disease in patients with type 2 diabetes mellitus
AUC 95%CI
LDL-C 2.40 mmol /L. 0.712 0.576~0.849 0.700 0.725 0.425
eGFR 96.22 ml * min~' * 1.73m™ 0.835 0.713 ~0.957 0.750 0.900 0.650
ABCG1 + 0.650 0.492~0.808 0.184 0.968 0.152
0.951 0.904~0.999 1.000 0.825 0.825
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