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Supplementary Table 1. Primers for Real time qPCR. 
 

GENE Forward primers (5’→3’) Reverse primers (5’→3’) 

Mouse HO-1 AGGTACACATCCAAGCCGAGA CCATCACCAGCTTAAAGCCTT 

Mouse Trx GGGTCCTATGACTTCGACCTG AGTCGGTGTGACAAAATCCAAG 

Mouse GCLC CTACCACGCAGTCAAGGACC CCTCCATTCAGTAACAACTGGAC 

Mouse ICAM-1 TACGTGTGCCATGCCTTTAGC GCCCACAATGACCAGCAGTA 

Mouse VCAM-1 TCTCTCAGGAAATGCCACCC CACAGCCAATAGCAGCACAC 

Human HO-1 ACATCTATGTGGCCCTGGAG GTAGACAGGGGCGAAGAC 

18s AGTCCCTGCCCTTTGTACACA CGATCCGAGGGCCTCACTA 
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Supplementary Table 2. Metabolic parameters of nondiabetic and diabetic LDLr−/− mice treated with vehicle or 
H2S donor GYY4137. 
 

 LDLr-/-  STZ+HFD  STZ+HFD+GYY4137 

Body weight (g) 26.27±1.56  21.71±2.24**  22.36±1.22** 

Glucose (mg/dL) 142.39±12.15  411.17±75.53***  402.42±48.52*** 

TG (mg/dL) 76.84±6.15  452.45±104.02***  463.67±26.49*** 

TC (mg/dL) 286.47±32.85  2199.70±540.33***  1776.11±439.72*** 

LDL-C (mg/dL) 183.54±22.14 1772.79±535.34*** 1490.72±411.56*** 

HDL-C (mg/dL) 76.98±9.75 56.48±8.28** 65.62±15.94 

Water intake, mL/24 h 3.78±1.37 22.90±1.07*** 24.51±3.31*** 

Food intake, g/24 h 3.27±0.26 5.16±0.38*** 5.10±0.36*** 

Urinary output, mL/24 h 1.29±0.31 23.03±0.67*** 23.83±0.53*** 

Plama H2S level, μM 72.46±7.19 50.61±11.12* 86.36±17.78# 
Data are means ±SD, n=6-9. *P<0.05, **P<0.01 and ***P<0.001 vs. LDLr-/- mice. #P<0.05 vs. STZ+HFD mice. TG, 
triacylglycerols; TC, total cholesterol; LDL-C, low density lipoprotein-cholesterol; HDL-C, high density lipoprotein-
cholesterol.  
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Supplementary Table 3. Metabolic parameters of nondiabetic and diabetic LDLr−/−Nrf2−/− mice treated with 
vehicle or H2S donor GYY4137. 
 

 LDLr-/-Nrf2-/-  STZ+HFD  STZ+HFD+GYY4137 

Body weight (g) 24.28±1.42  19.39±1.73**  19.28±1.78** 

Glucose (mg/dL) 112.05±21.24  436.68±105.68***  438.30±81.99*** 

TG (mg/dL) 84.61±12.36  470.75±111.78***  479.03±114.25*** 

TC (mg/dL) 324.62±51.58  2282.84±420.84***  2169.50±704.56*** 

LDL-C (mg/dL) 181.73±18.40 1866.22±437.57*** 1891.23±551.33*** 

HDL-C (mg/dL) 70.50±7.77 56.13±6.01** 57.81±1.91* 
Data are means ±SD, n=5-6. *P<0.05, **P<0.01 and ***P<0.001 vs. LDLr-/-Nrf2-/- mice.  
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Supplementary Figure 1. Quantification of en face Oil Red O staining of aortas from LDLr-/-, STZ+HFD and 
STZ+HFD+GYY4137 mice (n=6). *P<0.05, ***P<0.001 vs. LDLr-/- mice. ##P<0.01 vs. STZ+HFD mice. 
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Supplementary Figure 2. A, Representative immunostaining for CD31 (red), Nrf2 (green) and DAPI (blue) of 
aorta from LDLr-/-, STZ+HFD and STZ+HFD+GYY4137. Scale bars, 20 μm. B, Representative immunostaining for α-
SMA (red), Nrf2 (green) and DAPI (blue) of aorta from LDLr-/-, STZ+HFD and STZ+HFD+GYY4137. Scale bars, 20 
μm. C, Representative immunostaining for anti-Macrophage (red), Nrf2 (green) and DAPI (blue) of aortic root 
from STZ+HFD and STZ+HFD+GYY4137. Dotted lines indicate the boundary of lesion and aortic tunica intima. 
Scale bars, 50 μm. 
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Supplementary Figure 3. GCLC and Trx gene expression in aorta from HFD fed diabetic LDLr-/- mice with or 
without GYY4137 treatment. RT-PCR analysis of  GCLC (A) and Trx (B), GYY4137 has no effect on mRNA levels of 
GCLC and Trx and in the aorta of STZ+HFD+GYY4137 mice (n=6) compared with STZ+HFD mice (n=4). **P<0.01 
and ***P<0.001 vs. LDLr-/- mice. GCLC indicates Glutamate-cysteine ligase catalytic subunit, Trx, Thioredoxins. 
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Supplementary Figure 4. A, Quantitative data in the graph represent relative fluorescence intensity of aortic 
VCAM-1 (n=6) from LDLr-/-, STZ+HFD and STZ+HFD+GYY4137 mice. B, Quantitative data represent relative 
fluorescence intensity of aortic ICAM-1 (n=6). *P<0.05, ***P<0.001 vs. LDLr-/- mice. ###P<0.001 vs. STZ+HFD mice. 
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Supplementary Figure 5. A, Quantitative data in the graph represent relative fluorescence intensity of aortic 
VCAM-1 (n=5) from LDLr-/-Nrf2-/-, STZ+HFD and STZ+HFD+GYY4137 mice. B, Quantitative data represent relative 
fluorescence intensity of aortic ICAM-1 (n=5). **P<0.01 vs. LDLr-/-Nrf2-/- mice. 
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Supplementary Figure 6. Isolated peritoneal macrophages from C57BL/6 were treated with D-glucose (25 mM) 
plus ox-LDL (50 mg/L) in the presence or absence of GYY4137 (100 μM) or ZYJ1122 (100 μM) or SDG (sulfide-
depleted GYY4137, 100 μM) for 24 h. A, Representative DHE stained images showing ROS generation in each 
condition. Scale bars, 100 μm. B, Quantification of DHE fluorescence image of A, ***P<0.001 vs. untreated 
control. ###P<0.001 vs. treatment with HG plus ox-LDL, n=3. C, Macrophages incubated as above and stained with 
ORO. Scale bars, 20 μm.  
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Supplementary Figure 7. A-C, isolated peritoneal macrophages from C57BL/6 were transfected with control 
siRNA (Ctl siRNA) or HO-1 siRNA for 24 h and then treated with D-glucose (25 mM) and ox-LDL (50 mg/L) in the 
presence or absence of GYY4137 (100 μM, G100) for 24 h. Western blotting analysis and quantification of Nrf2 
(A), DHE staining for superoxide production (B) and quantification (C) (n=3). Scale bars, 100 μm. **P<0.01, 
***P<0.001 vs. Ctl siRNA control. ##P<0.01 vs. Ctl siRNA with HG plus ox-LDL. &&&P<0.001 vs. HO-1 siRNA control. 
D and E, primary peritoneal macrophages were pretreated with HO-1 inhibitor ZnPP (10 μM) or vehicle, and 
then treated with D-glucose (25 mM) and ox-LDL (50 mg/L) in the presence or absence of GYY4137 (100 μM, 
G100) for 24 h. DHE staining for superoxide production (D) and quantification (E) (n=3). Scale bars, 100 μm. 
*P<0.05, ***P<0.001 vs. Vehicle control. ###P<0.001 vs. Vehicle with HG plus ox-LDL. &&&P<0.001 vs. ZnPP. F and 
G, macrophages incubated as above and stained with ORO. Scale bars, 20 μm. 
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Supplementary Figure 8. HUVECs were treated with D-glucose (25 mM) plus ox-LDL (50 mg/L) in the presence or 
absence of GYY4137 (100 μM) or ZYJ1122 (100 μM) or SDG (sulfide-depleted GYY4137, 100 μM) for 24 h. A, 
Representative DHE stained images showing ROS generation in each condition. Scale bars, 100 μm. B, 
Quantification of DHE fluorescence image of A, ***P<0.001 vs. untreated control. #P<0.05, ###P<0.001 vs. 
treatment with HG plus ox-LDL, n=3.  
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Supplement Figure 9. A, EA.hy926 endothelial cells were treated with GYY4137 (100 μM) followed by D-glucose 
(25 mM) and ox-LDL (50 mg/L) stimulation for 24 h. Western blotting analysis and quantification of p-Nrf2 
protein expression (n=5). B, EA.hy926 endothelial cells were treated with DTT (1 mM, negative control）or 
GYY4137 (100 μM) for 2 h. Detection of protein S-sulfhydration on Nrf2 (S-sulfhydrated-Nrf2) with “Tag-Switch” 
method (n=5). 
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Supplementary Figure 10. A, EA.hy926 cells were transfected with control siRNA (Ctl siRNA) or HO-1 siRNA for 
24 h, western blotting analysis and quantification of Nrf2. B and C, EA.hy926 cells were transfected with control 
siRNA (Ctl siRNA) or HO-1 siRNA for 24 h and then treated with D-glucose (25 mM) and ox-LDL (50 mg/L) in the 
presence or absence of GYY4137 (100 μM, G100) for 24 h. DHE staining for superoxide production (B) and 
quantification (C) (n=3). Scale bars, 100 μm. ***P<0.001 vs. Ctl siRNA control. ##P<0.01 vs. Ctl siRNA with HG plus 
ox-LDL. &&&P<0.001 vs. HO-1 siRNA control. D and E, EA.hy926 cells were pretreated with HO-1 inhibitor ZnPP 
(10 μM) or vehicle, and then treated with D-glucose (25 mM) and ox-LDL (50 mg/L) in the presence or absence 
of GYY4137 (100 μM, G100) for 24 h. DHE staining for superoxide production (C) and quantification (D) (n=3). 
Scale bars, 100 μm. **P<0.01 vs. Vehicle control. #P<0.05 vs. Vehicle with HG plus ox-LDL. &&&P<0.001 vs. ZnPP. 
 

 


