
 



Figure S1. Plasma APOL1 level in patients with COVID19 correlates with markers of endothelial dysfunction 
and kidney disease severity. Related to Figure 1. 

A. Association between APOL1 risk alleles (recessive model) and sepsis phenotypes in the MVP cohort. All 
analyses were adjusted for age, sex, GFR and ancestry. 

B. Plasma ANGPT2 levels in patients with and without AKI in the MESSI cohort. *p<0.05.  
C. Plasma creatinine levels in AKI and non-AKI event (74 samples from 30 individuals) in the COVID19 

study. AKI events were defined according to KDIGO criteria. ***p<0.001.   
D. The correlation between plasma APOL1 level and eGFR.    
E. Urine APOL1 levels in No AKI and AKI samples. ns: not statistically significant. 
F. O-link inflammation panel target 92 inflammation-related protein biomarkers. The proteins highlighted 

in red significantly related to APOL1 level.    
  



 



Figure S2: Generation of a mouse model with cell-type-specific inducible expression of APOL1 variants. 
Related to Figure 2. 

A. Single cell expression distribution of APOL1 in human kidney. Data downloaded from Humphreys lab 
(https://humphreyslab.com) 

B. Single cell expression distribution of APOL1 in human lung. Data downloaded from LungGENS database 
(https://research.cchmc.org/pbge/lunggens/default.html); 

C. APOL1 expression in different human tissue samples. Data was downloaded from GTEX database 
(www. Gtex.org) 

D. Immunohistochemical analysis of green fluorescent protein (GFP) in the kidney, heart and lung of WT, 
EC/G0APOL1 and EC/G2APOL1 mice. Brown staining indicates GFP expression. Scale bar =20 µM. 

E. Relative APOL1 transcript level in kidneys of WT (N = 5), EC/G0APOL1 (N = 6) and EC/G2APOL1 (N = 6) 
mice. APOL1 mRNA level is normalized to HPRT; *p<0.05, vs WT.  

F. Serum creatinine and urea nitrogen levels in WT (N = 6), EC/G0APOL1 (N = 6), and EC/G2APOL1 mice. 
ns - not statistically significant. 

G. Representative images of H&E-stained lung, kidney and heart section from WT, EC/G0APOL1 and 
EC/G2APOL1 mice. Scale bar=20 μm. 

H. Relative mRNA levels of Vcam1, Icam1, Nos3, and Ccl2 were evaluated in hearts of WT (N = 3), 
EC/G0APOL1 (N = 5) and EC/G2APOL1 (N = 5) mice.; **p<0.01, ***p<0.001 vs WT; ##p < 0.01, 
###p < 0.001 vs. indicated group. 

I. Relative mRNA levels of Vcam1, Icam1, Nos3, and Ccl2 were evaluated in lungs of WT (N = 3), 
EC/G0APOL1 (N = 5) and EC/G2APOL1 (N = 5) mice.; *p<0.05, ***p<0.001 vs WT; #p < 0.05, ###p < 0.001 
vs. indicated group. 

J. Densitometric quantification of levels of APOL1 Icam1, Vcam1, Caveolin-1, and eNOS normalized to 
GAPDH in lung tissues of WT, EC/G0APOL1 and EC/G2APOL1 mice as shown in Figure 1I. N = 3 
independent experiments; **p<0.01, ***p<0.001 vs WT. 

K. Comassie blue-stained SDS-PAGE gel of urine samples from WT (N = 3), and EC/G2APOL1 (N = 9) mice. 
  



 



Figure S3. Increased sepsis severity in endothelial EC/G2APOL1 mice. Related to Figure 3. 
A. Experimental design for the generation of the Gt26-rtTA/TREG2APOL1-GFP /Alb Cre (Liver/G2APOL1) 

mice. 
B. Representative images of APOL1 in situ hybridization in liver of WT and liver/G2APOL1 mice. Scale 

bar=100 μm. 
C. Relative APOL1 transcript level in liver of WT (N = 5) and Liver/G2APOL1 (N = 5) mice. APOL1 mRNA 

level is normalized to HPRT; ***p<0.001, vs WT.  
D. Plasma APOL1 level in WT (N=5) and Liver/G2APOL1 (N=6) mice. ***p<0.001, vs WT.  
E. Survival following intraperitoneal injection of LPS (6mg/kg) in WT (N=5) and Liver/G2APOL1 (N=5) mice.  
F. Weight loss after intraperitoneal injection of LPS (6mg/kg) at 24h in WT (N=5) and Liver/G2APOL1 

(N=5) mice.  
G. Body temperature response to saline or LPS in WT (N=5) and Liver/G2APOL1 (N=5) mice. 
H. Survival after cecal ligation and puncture (CLP) or sham operation in WT (N = 4), EC/G0APOL1 (N = 4) 

and EC/G2APOL1 (N = 8) mice. 
I. Rectal temperature in CLP or sham operated WT, EC/G0APOL1 and EC/G2APOL1 mice. 
J. Weight loss after 24 hours of CLP or sham operation of WT, EC/G0APOL1 and EC/G2APOL1 mice.  
K. Serum APOL1 was measured at the time or 24 hours after LPS injection in WT, EC/G0APOL1 and 

EC/G2APOL1 mice; ###p < 0.001 vs. indicated group. 
L. Serum APOL1 was measured either before or 24 hours after CLP operation in WT, EC/G0APOL1 and 

EC/G2APOL1 mice; ###p < 0.001 vs. indicated group. 
M. Relative transcript level of AKI injury markers; Kidney injury Kim1 and Ngal in the kidneys of control (N 

= 4), EC/ G0APOL1 (N = 4) and EC/G2APOL1 (N = 4) mice; ***p<0.001 vs sham; ###p < 0.001 vs. 
indicated group. 

N. Renal function of WT, EC/G0APOL1 and EC/G2APOL1 mice 24hour after either CLP or sham operation 
in WT (N = 4), EC/G0APOL1 (N = 4) and EC/G2APOL1 (N = 4) mice, assessed by serum BUN and 
creatinine. ***p<0.001 vs sham; ###p < 0.001 vs. indicated group. 

O. MPO activity was measured at 24 hours in lungs of mice undergoing CLP or sham operation in WT 
(N=4), EC/G0APOL1 (N = 4) and EC/G2APOL1 (N=4) mice; **p<0.01 and ***p<0.001 vs sham; ##p < 0.01 
vs. indicated group. 

P. Relative mRNA levels of Vcam1, Icam1, and Edn1 were evaluated in lungs of WT (N = 4), EC/G0APOL1 
(N = 4) and EC/G2APOL1 (N = 4) mice; ***p<0.001 vs WT; #p < 0.05, ##p < 0.01, ###p < 0.001 vs. indicated 
group. 

Q. Relative mRNA levels of Il1b, Il6, Il10, Ccl2 and Cxcl10 in lungs of WT (N = 4), EC/G0APOL1 (N = 4) and 
EC/G2APOL1 (N = 4) mice.; **p<0.01, ***p<0.001 vs WT; ##p < 0.01, ###p < 0.001 vs. indicated group. 

  



 



Figure S4. G2APOL1 induced mitophagy defect and mitochondrial dysfunction. Related to Figure 5. 
A. Western blot analysis of mitochondrial markers (Cox4 and Hsp 60) in WT and G2APOL1 ECs treated 

with vehicle, starvation (HBSS, 4h), or CCCP (40uM, 2h).  
B. Densitometric quantification of Cox4 and HSP60 normalized to GAPDH. N = 3 independent 

experiments; *p < 0.05 and **p<0.01 vs. Vehicle; #p < 0.05, ###p < 0.001 vs. indicated group. 
C. Western blot analysis of the mitochondrial and cytosolic fraction of Parkin in WT and G2APOL1 ECs 

treated as in A.  
D. Densitometric quantification of mitochondrial fraction of Parkin normalized to cytosolic GAPDH. N = 3 

independent experiments; **p < 0.01 and ***p<0.001 vs. Vehicle; #p < 0.05 vs. indicated group. 
E. Immunoblot analysis using antibodies against LC3, p62, Beclin1 or GAPDH in WT and G2APOL1 ECs 

treated with Vehicle, Chloroquine (100uM, 6h) and starvation (HBSS, 4h). 
F. Densitometric quantification of LC3II, Beclin1 and p62 levels in panel I. N = 3 independent experiments; 

*p < 0.05 and **p<0.01 vs. Vehicle; ##p < 0.01, ###p < 0.001 vs. indicated group. 
G. mtROS levels measured by MitoSOX staining in WT, G0APOL1 and G2APOL1 ECs treated with vehicle or 

mitoTEMPO (100nM, 4h). Representative images are shown. Scale bar=10μm. (Right panel) 
Quantification of the mtROS. ***p<0.001 vs Vehicle; ###p < 0.001 vs. indicated group. 

H. Mitochondrial membrane potential (Δψm) was determined by JC-1 assay in WT, G0APOL1 and 
G2APOL1 ECs treated with vehicle or CCCP (40uM, 2h), Scale bar = 10 µm. (Right panel) Quantification 
of the JC-1 fluorescence ratio in the experiment shown in panel C. ***p<0.001 vs Vehicle;  

I. Expression of cell fraction markers Akt (cytosol), Cox4 (mitochondria) and Histone 3 (nucleus) by 
Western blot. N = 3 independent experiments. 

J. Cytosolic mtDNA genes were normalized to respective nuclear Rpl13a and presented as fold 
enrichment over media-treated controls.  

K. Representative immunofluorescence images of LC3 and p62 antibody staining in WT and G2APOL ECs treated 

with vehicle, starvation (HBSS, 4h) and chloroquine (100uM, 6h). Scale bar = 10 µm. (Right panel). Quantification 

of the LC3 and P62 in the experiment shown in panel H; *p<0.05, ***p<0.001 vs WT; #p < 0.05, ###p < 0.001 vs. 

indicated group. N = 6 independent experiments (over 50 cells were counted in each case). 

L. Heat map view representing the functional classification of differentially expressed genes in G2APOL1 

endothelial cells.  

M. Relative mRNA levels of OXPHOS genes were evaluated in WT (N = 3), G0APOL1 (N = 5) and G2APOL1 (N = 5) ECs. 

*p < 0.05, **p<0.01, ***p<0.001 vs WT. 

  



 



Figure S5. Mitophagy defect in G2APOL1 ECs results in cytosolic mtDNA leakage, inflammasome and STING 
activation leading to an inflammatory, pro-adhesive endothelial phenotype. Related to Figure 6. 

A. Protein expression of APOL1, ICAM1, VCAM1, inflammasome (NLRP3, GSDMD, CASP1) and cytosolic 
nucleotide sensors (STING, pSTING, cGAS) were analysed by immunoblotting in WT, G0APOL1 and 
G2APOL1 ECs. 

B. Densitometric quantification of APOL1 in panel A, normalized to GAPDH. N = 3 independent 
experiments. 

C. Densitometric quantification of ICAM1, VCAM1, NLRP3, GSDMD N, cl-Caspase1, cGAS and pSTING in 
panel A, normalized to GAPDH. ##p < 0.01, ###p < 0.001 vs. indicated group. 

D. Densitometric quantification of APOL1 in figure 6A, normalized to GAPDH. N = 3 independent 
experiments. 

E. Densitometric quantification of ICAM1, VCAM1, STING, pSTING, TBK1, pTBK1, IRF3, pIRF3, p65, P-P65, 
CGAS, cl-CASP1, and GSDMD N in Figure 6A, normalized to GAPDH. *p < 0.05, **p<0.01, ***p<0.001 vs. 
WT; #p < 0.05, ##p < 0.01, and ###p < 0.001 vs. indicated group. 

F. Densitometric quantification of APOL1 in figure 6C, normalized to GAPDH. N = 3 independent 
experiments. 

G. Densitometric quantification of ICAM1, VCAM1, STING, pSTING, TBK1, pTBK1, IRF3, pIRF3, P65, p-P65, 
and CGAS, in Figure 6C, normalized to GAPDH. N = 3 independent experiments; *p < 0.05, **p<0.01, 
***p<0.001 vs. WT; #p < 0.05, ##p < 0.01, and ###p < 0.001 vs. indicated group. 

H. Densitometric quantification of APOL1 in figure 6E, normalized to GAPDH. N = 3 independent 
experiments. 

I. Densitometric quantification of STING, pSTING, TBK1, pTBK1, IRF3, pIRF3, CGAS, cl-CASP1, and GSDMD 
N in Figure 6E, normalized to GAPDH. N = 3 independent experiments; *p < 0.05, **p<0.01, ***p<0.001 
vs. WT; #p < 0.05, ##p < 0.01, and ###p < 0.001 vs. indicated group. 

J. (Left panel) WT, G0APOL1 and G2APOL1 ECs were incubated with LPS and ATP. (Right panel) ECs cells 
(WT, G0APOL1 and G2APOL1) were transfected with DNA lysate isolated from damaged cells  Protein 
expression of APOL1, pSTING, Caspase1 and NLRP3 were analysed by immunoblot analysis. 

K. Densitometric quantification of APOL1, pSTING, Caspase1 and NLRP3 in panel J, normalized to GAPDH. 
N = 3 independent experiments; *p < 0.05, **p<0.01, ***p<0.001 vs. WT; #p < 0.05, ##p < 0.01, and 
###p < 0.001 vs. indicated group. 

L. Cell culture supernatant IL-1 beta of WT (N = 6), G0APOL1(N = 6) and G2APOL1 (N = 6) ECs treated as 
panel J; #p < 0.05, ##p < 0.01, and ###p < 0.001 vs. indicated group. 

M. Protein expression of NLRP3, CGAS, GSDMD, Caspase 1, pSTING and GAPDH were analysed by 
immunoblotting in liver of WT, liver/G0APOL1 and liver/G2APOL1 mice. N = 3 independent 
experiments. 

  



 



Figure S6. Genetic deletion of Nlrp3, Gsdmd, Caspase 1/11 or Sting in G2APOL1 transgenic mice. Related to 
Figure 7. 

A. Western blots of whole lung lysates from G2APOL1/Nlrp3 WT and G2APOL1/NLRP3 KO mice, showing 
levels NLRP3, APOL1, caspase-1, cleaved caspase-1, caspase-11, cleaved caspase-11, and GAPDH. 

B. Relative Nlrp3, Gsdmd, Caspase 1, Caspase 11 and Sting transcript level in lung of WT/Nlrp3-/-, 
WT/Gsdmd-/-, WT/Caspase 1/11-/-, WT/Sting-/- , G2APOL1/Nlrp3-/-, G2APOL1/Gsdmd-/-, 
G2APOL1/Caspase 1/11-/-, and G2APOL1/Sting-/- mice. *p<0.05, ***p<0.01, ***p<0.001 vs WT control; 
###p < 0.001 vs. indicated group. 

C. Immunofluorescence analysis of VE-cadherin in indicated groups. Scale bar = 10 µm. 
D. Quantification of VE-cadherin as shown in C. ***p<0.001 vs WT control; #p < 0.05, ##p < 0.01 vs. 

indicated group. 
E. TEER (measured in real time by ECIS) in ECs from WT, EC/G2APOL1, Nlrp3-/-/G2APOL, Gsdmd-/-

/G2APOL1, Casp 1/11-/-/G2APOL1 and STING-/-/G2APOL1 mice. At each individual time point, TEER 
values were normalized to WT endothelial cells.  

F. Relative TEER at 0 hr, 24 hrs and 48 hrs after removal of doxycycline (APOL1 expression). 
G. Western blots of whole lung lysates from WT, EC/G2APOL1, G2APOL1/Nlrp3-/-, G2APOL1/Gsdmd-/-, 

G2APOL1/Caspase 1/11-/-, and G2APOL1/Sting-/- mice, showing levels of APOL1, ICAM1, VCAM1 and 
GAPDH. 

H. Densitometric quantification of APOL1, VCAM1 and ICAM1 in panel G, normalized to GAPDH. N = 4 
independent experiments; ***p<0.001 vs. WT; and ###p < 0.001 vs. indicated group. 

  



 



Figure S7. Pharmacological inhibition of GSDMD, Caspase 1 and STING improves LPS induced sepsis in 
EC/G2APOL1 mice. Related to Figure 7. 

A. Weight loss 24 hours after intraperitoneal injection of LPS (6mg/kg) in groups (N =5) as indicated. 
*p<0.05, vs WT+LPS; ##p < 0.01 vs. indicated group.  

B. Serum interleukin 1 beta levels in groups (N =5) as indicated; ***p<0.001 vs WT+LPS; ###p < 0.001 vs. 
indicated group. 

C. Serum TNFα levels in groups (N =5) as indicated; ***p<0.001 vs WT+LPS; ###p < 0.001 vs. indicated 
group. 

D-H. Relative mRNA levels of IL-1β, interleukin 6 (Il6), interleukin 10 (Il10), Ccl2 and C-X-C Motif Chemokine 
Ligand 10 (Cxcl10) in the lung of mice as indicated (N =5); *p<0.05, **p<0.01, ***p<0.001 vs WT+LPS; 
#p < 0.05, ##p < 0.01 ###p < 0.001 vs. indicated group. 
I.  Representative images of H&E-stained sections of kidneys, hearts, and lungs 24 hours after saline or LPS 
injection in WT, and EC/G2APOL1 mice. Scale bar = 100µm 

  



Table S1: Patient’s characteristics in MESSI cohort. Related to Figure 1 

Clinlical data Non-AKI 
(N=26) 

AKI 
(N=44) 

P value 

Age (y) 56.9 ± 16.5 63.2 ± 14.5 0.0998 

Male, n% 14 (54%) 21 (48%) 0.6208 

Black, n(%) 26 (100%) 44(100%) ns 

Hispanic, n(%) 2 (8%) 0 (0%) 0.0620 

Mortality, n(%) 8 (30%) 18 (41%) 0.3962 

BMI 26.3 ± 6.4 32.9 ± 10.7 0.0057 

Apache III 73.5 ± 35.1 103.2 ± 37.2 0.0016 

Data are expressed as medians, in parentheses percentages are given. Level of significance is set at p<0.05. 
Related to Figure 1. 
 
 
  



Table S2: Patient’s characteristics in COVID19 cohort. Related to Figure 1 

Clinlical data Non-AKI 
(N=20) 

AKI 
(N=10) 

P value 

Age (y) 55.6 ± 17.59 65.2 ± 20.94 0.1965 

Male, n% 10 7 0.2974 

White, n(%) 5 (25%) 1(10%) 0.3329 

Black, n(%) 12 (60%) 7(70%) 0.5921 

Other/unknown/Asian, 
n(%) 

3 (15%) 2(20%) 0.7290 

Mortality, n(%) 2 (10%) 3(30%) 0.1659 

Admitted to ICU, n(%) 10 (50%) 6(60%) 0.6048 

Data are expressed as medians, in parentheses percentages are given. Level of significance is set at p<0.05.  
Related to Figure 1. 
  



Table S3: qPCR primer sequences. Related to STAR Methods. Related to STAR Methods 

Gene   

Vcam1 Forward Primer AGTTGGGGATTCGGTTGTTCT 
 Reverse Primer CCCCTCATTCCTTACCACCC 
Icam1 Forward Primer GTGATGCTCAGGTATCCATCCA 
 Reverse Primer CACAGTTCTCAAAGCACAGCG 
Ccl2 Forward Primer TTAAAAACCTGGATCGGAACCAA 
 Reverse Primer GCATTAGCTTCAGATTTACGGGT 
GAPDH Forward Primer AGGTCGGTGTGAACGGATTTG 
 Reverse Primer TGTAGACCATGTAGTTGAGGTCA 
Sdc1 Forward Primer AACGGGCCTCAACAGTCAG 
 Reverse Primer CCGTGCGGATGAGATGTGA 
Sdc2 Forward Primer TGTGTCCGCAGAGACGAGAA 
 Reverse Primer GGAATCAGTTGGGATGTTGTCA 
Sdc3 Forward Primer AGAGGCCGGTGGATCTTGA 
 Reverse Primer CTCCTGCTCGAAGTAGCCAGA 
Sdc4 Forward Primer TTTGCCGTTTTCCTGATCCTG 
 Reverse Primer TTGCCCAAGTCGTAACTGCC 
Hpse Forward Primer ACCGACGACGTGGTAGACTT 
 Reverse Primer GCAGGAGATAAGCCTCTAGCC 
Hyal1 Forward Primer ACCTGCTTCGCATCTCTACTC 
 Reverse Primer GGTTGGATACCACGGAACCTC 
Hyal2 Forward Primer AGATGTTTACCGACAGTCTTCAC 
 Reverse Primer TGACGTAACGGAGAGTGTTCAA 
Mmp2 Forward Primer CAAGTTCCCCGGCGATGTC 
 Reverse Primer TTCTGGTCAAGGTCACCTGTC 
Mmp9 Forward Primer CTGGACAGCCAGACACTAAAG 
 Reverse Primer CTCGCGGCAAGTCTTCAGAG 
Mmp14 Forward Primer CAGTATGGCTACCTACCTCCAG 
 Reverse Primer GCCTTGCCTGTCACTTGTAAA 
Has1 Forward Primer GGCGAGCACTCACGATCATC 
 Reverse Primer AGGAGTCCATAGCGATCTGAAG 
Has2 Forward Primer TGTGAGAGGTTTCTATGTGTCCT 
 Reverse Primer ACCGTACAGTCCAAATGAGAAGT 
Sulf1 Forward Primer TGTGTTCCACCGTTCGGTC 
 Reverse Primer CACATCCTGGTCGTCAGTGAG 
Sulf2 Forward Primer CTGCCACTATGGCTGCTGTC 
 Reverse Primer GTTGGGCCGGATGTTCCTG 
Nos3 Forward Primer GGCTGGGTTTAGGGCTGTG 
 Reverse Primer CTGAGGGTGTCGTAGGTGATG 
Edn1 Forward Primer GCACCGGAGCTGAGAATGG 
 Reverse Primer GTGGCAGAAGTAGACACACTC 
Kim Forward Primer ACATATCGTGGAATCACAACGAC 
 Reverse Primer ACAAGCAGAAGATGGGCATTG 
Ngal Forward Primer TGGCCCTGAGTGTCATGTG 
 Reverse Primer CTCTTGTAGCTCATAGATGGTGC 
Il1b Forward Primer GCAACTGTTCCTGAACTCAACT 
 Reverse Primer ATCTTTTGGGGTCCGTCAACT 
Il6 Forward Primer TAGTCCTTCCTACCCCAATTTCC 
 Reverse Primer TTGGTCCTTAGCCACTCCTTC 
Il10 Forward Primer GCTCTTACTGACTGGCATGAG 
 Reverse Primer CGCAGCTCTAGGAGCATGTG 
Cxcl10 Forward Primer CCAAGTGCTGCCGTCATTTTC 



 Reverse Primer GGCTCGCAGGGATGATTTCAA 
Ifnb Forward Primer CAGCTCCAAGAAAGGACGAAC 
 Reverse Primer GGCAGTGTAACTCTTCTGCA 
Nlrp3 Forward Primer ATTACCCGCCCGAGAAAGG 
 Reverse Primer TCGCAGCAAAGATCCACACAG 
Gsdmd Forward Primer CCATCGGCCTTTGAGAAAGTG 
 Reverse Primer ACACATGAATAACGGGGTTTCC 
Casp 1 Forward Primer ACAAGGCACGGGACCTATG 
 Reverse Primer TCCCAGTCAGTCCTGGAAATG 
Casp 11 Forward Primer ACAAACACCCTGACAAACCAC 
 Reverse Primer CACTGCGTTCAGCATTGTTAAA 
Sting Forward Primer GGTCACCGCTCCAAATATGTAG 
 Reverse Primer CAGTAGTCCAAGTTCGTGCGA 
Cgas Forward Primer GAGGCGCGGAAAGTCGTAA 
 Reverse Primer TTGTCCGGTTCCTTCCTGGA 
IFIT1 Forward Primer CTGAGATGTCACTTCACATGGAA 
 Reverse Primer GTGCATCCCCAATGGGTTCT 
IFITM1 Forward Primer GACAGCCACCACAATCAACAT 
 Reverse Primer CCCAGGCAGCAGAAGTTCAT 
mtATP6 Forward Primer CAGTCCCCTCCCTAGGACTT 
 Reverse Primer TCAGAGCATTGGCCATAGAA 
Rpl13a Forward Primer GGGCAGGTTCTGGTATTGGAT 
 Reverse Primer GGCTCGGAAATGGTAGGGG 
Stat1 Forward Primer TCACAGTGGTTCGAGCTTCAG 
 Reverse Primer GCAAACGAGACATCATAGGCA 
Irf7 Forward Primer GAGACTGGCTATTGGGGGAG 
 Reverse Primer GACCGAAATGCTTCCAGGG 
Isg15 Forward Primer GGTGTCCGTGACTAACTCCAT 
 Reverse Primer TGGAAAGGGTAAGACCGTCCT 
Podxl Forward Primer GCCACCAAAGTGCCACAAC 
 Reverse Primer CGGCATAGATGGAGATTGGGTT 
Ndufa1 Forward Primer ATGTGGTTCGAGATTCTCCCT 
 Reverse Primer TGGTACTGAACACGAGCAACT 
Cyc1 Forward Primer CAGCTTCCATTGCGGACAC 
 Reverse Primer GGCACTCACGGCAGAATGAA 
Sdhb Forward Primer AATTTGCCATTTACCGATGGGA 
 Reverse Primer AGCATCCAACACCATAGGTCC 
Uqcrc2 Forward Primer AAAGTTGCCCCGAAGGTTAAA 
 Reverse Primer GAGCATAGTTTTCCAGAGAAGCA 
Uqcrb Forward Primer GGCCGATCTGCTGTTTCAG 
 Reverse Primer CATCTCGCATTAACCCCAGTT 
Cox7b Forward Primer TTGCCCTTAGCCAAAAACGC 
 Reverse Primer TCATGGAAACTAGGTGCCCTC 
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