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Role of Metallothionein 3 in Diabetic Nephropathy via Interplay with HIF-1
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Supplementary methods.
Cell culture
HPRTECs were purchased as once- or twice-passaged tubular cells from Lonza Walkersville, Inc. (Walkersville, MD). The cells were grown in renal epithelial cell growth medium (REGM; Lonza) in collagen type 1-coated dishes at 37 °C in an incubator containing 5% CO2 and 95% humidified air as previously described [1]. The cells were exposed to reagents under normoxic (21% O2) or hypoxic (1% O2) conditions for 24 h before being harvested for experiments as previously described [2]. To study the effects of glucose and fatty acids, the cells were incubated in medium containing 5.5 mM (low) glucose, 25.5 mM (high) glucose, saturated free fatty acid (FFA) palmitic acid (PA; 150 μM) or unsaturated FFA oleic acid (150 μM). Saturated FFA such as PA have cytotoxic effects, whereas unsaturated FFA inhibit palmitate-induced renal tubular damages [3]. We perform the experiment using FFAs at the concentration and incubation time which was proven to present their effects on proximal tubular epithelial cells in the previous studies [3] [4]. PA (Sigma‒Aldrich, St. Louis, MO) and oleic acid (Sigma‒Aldrich) were dissolved in 50% ethanol heated to 60 °C and mixed with a 12.5% free fatty acid (FFA)-free bovine serum albumin (BSA) (Sigma‒Aldrich) solution in low-glucose Dulbecco’s modified Eagle’s medium (DMEM). A mixture of 50% ethanol and FFA-free BSA was used as a control [3] [5].

Small interfering RNA transfection
Lipofectamine RNAiMAX transfection reagent (Thermo Fisher Scientific Inc., Waltham, MA) was mixed with small interfering RNAs (siRNAs) (Dharmacon, ON-TARGETplus siRNA, Horizon Discovery, Cambridge, U.K., Supplementary Table 1) in Opti-MEM reduced serum medium (Gibco, Carlsbad, CA) according to the manufacturer’s instructions. The cells were incubated for 24 h and exposed to each condition.

Conventional reverse transcriptase PCR
Total RNA was extracted from HRPTECs with an RNeasy Mini Kit (Qiagen, Valencia, CA) according to the manufacturer's instructions. MT3 cDNA amplification was performed with the Expand High Fidelity PCR system (Boehringer Mannheim, Mannheim, Germany) in a final volume of 25 µl containing one-fifth of reverse transcriptase (RT) products, 10 pmol of sense and antisense primers (2 sets of primers; Supplementary Table 2), and 1.75 units of Taq DNA polymerase as described previously [1]. Loading dye and TE buffer were added to each PCR product, which was subsequently loaded onto 1% agarose gels.

Microarray analysis
To analyze the gene expression levels in the renal tubular cells of rats at 17 weeks of age and HRPTECs, we used the GeneChip Rat Gene 1.0 ST Array (Thermo Fisher) and Human Gene 1.0 ST Array (Thermo Fisher) respectively. The RNA was quantified with an ND-1000 spectrophotometer (NanoDrop Technologies, Wilmington, DE), and its purity and quality were determined with a Bioanalyzer 2100 (Agilent Technologies, Santa Clara, CA). Only RNA samples with an integrity number >8.0 were used. Fifty nanograms of total RNA was processed with a GeneChip WT Terminal Labeling Kit (Affymetrix, Santa Clara, CA) and hybridized to Affymetrix Rat Gene 1.0 ST gene chips and Affymetrix Human Gene 1.0 ST gene chips respectively. Chips were stained and washed with an Affymetrix GeneChip Fluidics Station 450 and scanned with a GeneChip Scanner 3000 7G. Microarray data analysis was performed via GeneSpring GX version 11.5.1 (Agilent Technologies). When the value of a probe was lower than the 20th percentile value in any sample, the probe was excluded. Since linear fold changes span positive and negative spaces, the threshold for absolute linear fold change values was set to > 1.0 to cover both sides. All procedures were performed according to the manufacturer’s instructions.

Quantitative RT‒PCR
Total RNA was extracted from HRPTECs and the left kidney cortex from mice in each group through the use of an RNeasy Mini Kit (Qiagen) according to the manufacturer's instructions. cDNA synthesis was performed with a high-capacity cDNA Reverse Transcription Kit with RNase Inhibitor (Applied Biosystems, Carlsbad, CA). Each cDNA sample was analyzed for gene expression via quantitative RT–PCR (qRT–PCR) via a fluorescent TaqMan 57-nuclease assay and a sequence detection system (Prism 7300, Applied Biosystems). TaqMan real-time PCR was performed using 2× TaqMan Master Mix and 20× assay-on-demand TaqMan primers and probes (Applied Biosystems). The analysis was performed with ABI Prism 7300 SDS software (version 1.4.1, Applied Biosystems, https://www.thermofisher.com/jp/ja/home/technical-resources/software-downloads/applied-biosystems-7300-real-time-pcr-system.html). Unlabeled specific primers were purchased from Applied Biosystems to detect the genes shown in Supplemental Table 3. For quantitative analysis, the cDNA content of each sample was normalized to the level of the housekeeping gene RPLP0 via the comparative CT method.

Animal models
At 15 weeks of age, the body weight, systolic blood pressure (SBP), food intake, water intake, fasting blood glucose (FBG), glycated hemoglobin (HbA1c), and plasma cystatin C level (Mouse/Rat Cystatin C Quantikine ELISA Kit, Bio-Techne R&D Systems, Minneapolis, MN) and zinc level (Zinc Assay Kit, Metallogenics Co., Ltd., Chiba, Japan) of the MT3-BACTg mice and MT3Tg mice were measured. Glucose tolerance tests (GTT) were performed as we previously described [6]. We evaluated the urinary markers, including urinary volume, urinary albumin excretion (Mouse Urine Albumin ELISA Kit, Exocell, a brand of Ethos Biosciences, Inc., Logan Township, NJ), urinary neutrophil gelatinase-associated lipocalin (NGAL) (Mouse Lipocain-2 Quantikine ELISA Kit, Bio-Techne R&D Systems) and urinary zinc levels, for 24 h by placing mice in metabolic cages. The removed kidneys were used for histological and biochemical studies, including transmission electron microscopy (TEM), immunohistochemical staining of mouse tissue sections.

Lifespan of the mice
Male mice were inspected daily for health issues, and any deaths were recorded. Animals showing significant signs of morbidity were euthanized for humane reasons and were used for lifespan analysis since they were deemed to live to their full lifespan. No mice were censored from the analysis. Lifespan was analyzed via Kaplan–Meier survival curves, and p values were calculated via the log-rank (Mantel‒Cox) test via GraphPad Prism. n = 6 mice per group.

Immunohistochemistry
Immunohistochemical staining was performed as previously described [7] [8]. The tissue sections were incubated with the primary antibodies listed in Supplementary Table 4. The stained sections were observed and visualized with a light microscope system (BZ-X810; Keyence Co., Osaka, Japan). Immunohistochemical images were quantified with Fiji ImageJ (US National Institutes of Health, Bethesda, MD, USA, ImageJ.net/Fiji, v.1.52) as described in a previous study [8].

Electron microscopy
Parts of the removed kidneys were cut into small tissue blocks (1 mm3) and fixed with 2.0% glutaraldehyde and 2.0% paraformaldehyde in 0.1 mol/l phosphate buffer at 4 °C. After fixation with 2% osmium tetroxide, the tissues were dehydrated in a series of graded ethanol solutions, and the ethanol was then substituted with propylene oxide. The tissues were then embedded in epoxy resin. Ultrathin sections were double-stained with uranyl acetate and lead. The sections were examined under an electron microscope (JEM1200EX, JEOL, Tokyo, Japan) at 80 kV.

Clinical analysis
The Nephroseq v5 database (http://v5.nephroseq.org) is a comprehensive information platform for evaluating the correlation between gene expression levels and the clinical characteristics of patients with kidney diseases. To explore the correlation between the expression of MT3 and clinical features, we mined the Nephroseq v5 database


















2

	Supplementary Table 1.  Catalog numbers and sequences of small interfering RNAs (siRNAs) used in this study.
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The negative control was a pool of four siRNAs designed for minimal targeting of human genes (ON-TARGETplus nontargeting control pool). All siRNAs used were DharmaconTM ON-TARGETplusTM siRNAs (Horizon Discovery, a PerkinElmer company, Cambridge, GB).





Supplementary Table 2. Primer sequences, conditions and product sizes for conventional reverse transcriptase PCR (RT‒PCR).
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a Numbers of cycles were determined to amplify both products logarithmically and in relatively similar amounts.





Supplementary Table 3. qRT-PCR primers purchased from Applied Biosystems.[image: ]
	
	Supplementary Table 4. Primary antibodies for immunohistochemistry.
	
	
	

	
	
	
	
	

	Antibody 
	company
	Catalog number
	Application
	Dilution

	HIF-1
	Novus Biochemicals
	NB100-479
	IHC
	1/100

	Metallothionein 3
	Santa Cruz Biotechnology
	sc-293488
	IHC
	1/50

	Ceruloplasmin
	proteintech
	66456-1-Ig
	IHC
	1/400

	Cytochrome b reductase 1
	proteintech
	26735-1-AP
	IHC
	1/800

	Fibroblast growth factor receptor 2
	proteintech
	13042-1-AP
	IHC
	1/400

	Klotho
	proteintech
	28100-1-AP
	IHC  
	1/100

	CD31
	abcam
	 ab28364
	IHC
	1/50


                                                                              IHC; Immunohistochemistry
                                                             












[image: ]Supplementary Table 5. The JASPAR results for hypoxia response elements (HREs) in the promoters of MT3
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Supplementary Table 7. Laboratory data of control and streptozotocin (STZ)-induced diabetic MT3-BACTg and MT3Tg at 15 weeks of age.

	Laboratory data
	MT3-BACTg
	MT3Tg

	
	Control (n=10)
	Diabetes (n=7)
	P values 
	Control (n=7)
	Diabetes (n=6)
	P values 

	Fasting blood glucose (mg/dL)
	116.7 ± 42.4
	326.6 ± 102.5
	<0.0001
	114.7 ± 27.0
	261.3 ± 108.8
	<0.01

	HbA1c (mmol/mol)
	21.3 ± 1.25
	82.43 ± 16.38
	<0.0001
	21.26 ± 2.14 
	60.00 ± 14.42
	<0.0001

	HbA1c (%)
	4.13 ± 0.13
	9.28 ± 1.51
	<0.0001
	4.11 ± 0.19
	7.63 ± 1.31
	<0.0001

	Body weight (g)
	24.35 ± 2.03
	20.77 ± 1.29
	<0.001
	24.09 ± 3.39 
	20.10 ± 1.66 
	<0.05

	Systolic blood pressure (mmHg)
	66.7 ± 7.41
	77.86 ± 14.17
	0.0504
	77.43 ± 12.01
	83.33 ± 7.81
	0.084

	Mean blood pressure (mmHg)
	42.70 ± 6.50
	49.43 ± 12.97
	0.0632
	49.14 ± 7.97
	53.83 ± 4.49
	0.2289

	Plasma cystatin C (ng/mL)
	478.4 ± 53.21
	402.5 ± 43.28
	<0.01
	489.61 ± 71.54
	451.78 ± 103.33
	0.4532

	Plasma zinc (mg/dL)
	112.6 ± 15.17
	146.7 ± 13.23
	<0.001
	106.26 ± 25.32 
	188.22 ± 88.72
	<0.05

	Urinary volume (mL/day)
	1.09 ± 0.54
	10.31 ± 6.98
	<0.0001
	0.87 ± 0.29 
	7.43 ± 5.74
	<0.05

	Urinary albumin excretion (mg/day)
	32.04 (19.99-43.55)
	85.28 (62.63-153.4)
	<0.01
	15.54 (12.65-20.39)
	73.8 (53.49-102.9)
	<0.0001

	Urinary NGAL excretion (ng/day)
	54.95 (43.09-133.2)
	408.4 (244.6-641.4)
	<0.001
	47.08 (38.81-56.77)
	241.6 (87.13-740.8) 
	<0.01

	Urinary zinc (mg/day)
	0.67 ± 0.23
	2.11 ± 1.38
	<0.01
	0.73 ± 0.32
	0.64 ± 0.56 
	0.7301



The data are presented as the means ± standard deviations (SDs) for normally distributed variables and medians (25th–75th interquartile range) for skewed variables unless otherwise indicated.
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Supplementary Fig. 1. Hypoxia inhibits Mt3 expression in murine proximal tubular (mProx) cells. mProx Cell Culture
Immortalized murine proximal tubular (mProx) cells were kindly provided by Takeshi Sugaya, PhD [9]. mProx cells were cultured in DMEM supplemented with 10% heat-inactivated FBS, 100 U/ml penicillin, and 100 μg/ml streptomycin. Cultured cells from passages 4–30 were used for the experiments. Subconfluent cells were made quiescent by incubation with 0.1% FBS-DMEM for 24 h. Quiescent cells were incubated with 25.5 mM D-glucose under hypoxic conditions (1% O2) overnight. After incubation, the cells were harvested for qRT‒PCR. In contrast to human renal proximal tubular epithelial cells (HRPTECs), hypoxia inhibited Mt3 mRNA compared with the control (Cont.) under normoxia (Norm.) High glucose (25.5 mM D-glucose; HG) conditions significantly and partially restored the hypoxia-induced inhibitory effect on Mt3 expression in mProx cells. Statistical analysis was performed via ANOVA and Bonferroni post hoc correction. The data represent the means  SDs. ***p<0.001, **p<0.01.
Supplementary Fig. 2.
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Supplementary Fig. 2. Hypoxia-induced MT3 expression is dependent on the mitochondrial respiratory system in human renal proximal tubular epithelial cells (HRPTECs).
The antioxidant N-acetyl-cysteine (1 mM; NAC) failed to restore hypoxia-induced MT3 expression, whereas mitochondrial respiratory inhibitors (rotenone 1 M; Rot, antimycin A 1 M: AA) and NADPH oxidase (NOX) inhibitors (diphenylene iodonium 10M; DPI) abolished the stimulatory effect of hypoxia on MT3 expression, indicating that hypoxia-induced MT3 expression is dependent on the mitochondrial respiratory system or NOX. The SGLT2 inhibitor which is strongly recommended for use in people with type 2 diabetes and chronic kidney disease, empagliflozin (10 M; EMPA) had no significant effect on MT3 expression, indicating that empagliflozin does not inhibit the mitochondrial complex, as described in a previous study [10]. Statistical analysis was performed via analysis of variance (ANOVA) and Bonferroni post hoc correction. The urinary zinc levels were log(e)transformed for statistical analysis because of the skewed distribution. The data represent the means  standard deviations (SDs). **p<0.01 vs. control.


Supplementary Fig. 3.
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Supplementary Fig. 3. Relationship between the urinary zinc level and MT3 or Mt3 expression in MT3-BACTg mice. In contrast to the relationship between the plasma zinc level and MT3 expression, as shown in Fig. 6S, no correlation was found between the urinary zinc level and MT3 or Mt3 expression in MT3-BACTg mice. The relationships were analyzed via simple linear regression. P values <0.05 were considered significant. Black circles: control MT3-BACTg (n=10). Black squares: streptozotocin-induced diabetic MT3-BACTg mice (n=7).


Supplementary Fig. 4.
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Supplementary Fig. 4. The lifespan and glucose metabolism in aged MT3-BACTg mice. (A) Survival status of the mice in each group, with six mice in each group. The mouse survival curves revealed no significant difference in survival between the wild-type mice and the humanized BAC transgenic mice (MT3-BACTg mice). P values were determined by the log-rank test. (B) Metabolic characteristics of two-year-old male wild-type and MT3-BACTg mice. MT3-BACTg did not result in any differences in blood glucose levels, blood pressure or body weight. (C) Oral glucose tolerance tests were performed on two-year-old MT3-BACTg mice. Compared with wild-type mice, MT3-BACTg mice have similar glucose levels after oral glucose administration. Fasting BG, fasting blood glucose, SBP, systolic blood pressure. The data are shown as the means  standard deviations (SDs). The number of mice in each group was five.
Supplementary Fig.5
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Supplementary Fig. 5 Diabetes induced HIF-1 protein in the renal proximal tubules in proximal tubule-specific human MT3 transgenic mice (MT3Tg), which presented no MT3 protein expression. HIF-1 protein was only seen in no MT3-expressiong proximal tubular cells (open arrowheads), but not in MT3-expressing renal proximal cells (closed arrowheads) in diabetic MT3Tg mice. Right panels show higher magnification images of each protein staining within the red-outlined square in the left panels. Black scale bar, 200 m; red scale bar, 20 m. 



Supplementary Fig. 6.
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Supplementary Fig. 6. Correlations between MT3 expression and the estimated glomerular filtration rate (eGFR) in the kidney tubulointerstitium. Both MT3 expression and the eGFR were log2 transformed. MT3 expression was positively correlated with the eGFR in patients with diabetic kidney disease according to the Woroniecka Diabetes TubInt Dataset [11].
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Target GeneBank Forward primer Reverse primer Annealing Expected size

catur rcle?
genes Accession No. (The numbers of position) (The numbers of position) iem[z:g;ime No. of PCR cycle (bp)
(203) (219) (527) (507)
MT3 NM_005954.2 5'-CCGTTTCACCGCCTCCAG-3' 5'-CACCAGGCACCACACTTCACCACA-3' 55 32 325
MT3 (251) (268) (400) (382)
- NM_005954.2 5'-CTGCCCCTGCCCTTCTGG-3" 5'-CTGCCCCTGCCCTTCTGG-3" 55 32 150
(551) (570) (840) (824)

ACTB NM_001101 5'-ACCCACACTGTGCCCATCTA-3' 5'-CGGAACCGCTCATTGCC-3' 55 15 289





image3.emf
Primer name  assay ID

human metallothionein 1A (MT1A) gene Hs00831826_s1

human metallothionein 2A (MT2A) gene Hs02379661_g1

human metallothionein 3 (MT3) gene Hs01921768_s1

human HIF-1

a 

(HIF1A) gene Hs00153153_m1

human Nrf2 (NFE2L2) gene Hs00975961_g1

human ceruloplasmin (CP) gene Hs00236810_m1

human cytochrome b reductase 1 (CYBRD1) gene Hs00227411_m1

human fibroblast growth factor receptor 2 (FGFR2) gene Hs01552918_m1

human klotho (KL) gene Hs00934627_m1

human fibroblast growth factor 23 (FGF23) gene Hs00221003_m1

human beta klotho (KLB) gene  Hs00545621_m1

human ribosomal protein lateral stalk subunit P0 (RPLP0) gene Hs00420895_gH

mouse metallothionein 3 (Mt3) gene Mm00496661_g1

mouse ceruloplasmin (Cp) gene Mm01289313_m1

mouse cytochrome b reductase 1 (Cybrd1) gene Mm01335930_m1

mouse fibroblast growth factor receptor 2 (Fgfr2) gene Mm01269930_m1

mouse klotho (Kl) gene Mm00502002_m1

mouse ribosomal protein lateral stalk subunit P0 (Rplp0) gene Mm00725448_s1
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Matrix ID Name Score Relative score Start End Strand Predicted sequence

MA1106.1 MA1106.1.HIF1A 12.053845 0.975938964 2236 2245 + GCACGTGCAG

MA1106.1 MA1106.1.HIF1A 11.664037 0.966760578 2234 2243 - GCACGTGCGA

MA1106.2 MA1106.2.HIF1A 11.279793 0.999999988 2236 2241 - ACGTGC

MA1106.2 MA1106.2.HIF1A 11.279793 0.999999988 2238 2243 + ACGTGC

MA0259.1 MA0259.1.ARNT::HIF1A 10.986802 0.993668536 2236 2243 + GCACGTGC

MA0259.1 MA0259.1.ARNT::HIF1A 10.986802 0.993668536 2236 2243 - GCACGTGC

MA0259.2 MA0259.2.ARNT::HIF1A 9.08275 1.00000001 2237 2241 - ACGTG

MA0259.2 MA0259.2.ARNT::HIF1A 9.08275 1.00000001 2238 2242 + ACGTG

MA0259.1 MA0259.1.ARNT::HIF1A 5.82748 0.839753341 211 218 + GGAGGTGC

MA0259.1 MA0259.1.ARNT::HIF1A 5.681606 0.835401562 2148 2155 - GTCCGTGG

MA0259.1 MA0259.1.ARNT::HIF1A 5.4265103 0.82779144 848 855 - CTATGTGC

MA0259.1 MA0259.1.ARNT::HIF1A 5.1526313 0.819620959 1133 1140 - GATCGTGC

MA1106.1 MA1106.1.HIF1A 5.038697 0.81076116 211 220 + GGAGGTGCAG

MA1106.1 MA1106.1.HIF1A 4.960019 0.808908626 846 855 - CTATGTGCAC

MA0259.1 MA0259.1.ARNT::HIF1A 4.94911 0.813549422 1726 1733 - CTAGGTGC

MA0259.2 MA0259.2.ARNT::HIF1A 4.9366574 0.840726157 2149 2153 - CCGTG

MA0259.1 MA0259.1.ARNT::HIF1A 4.9010954 0.812117028 1256 1263 + ATAAGTGC

MA0259.1 MA0259.1.ARNT::HIF1A 4.798817 0.809065818 1764 1771 - ACACTTGC

MA1106.1 MA1106.1.HIF1A 4.7865396 0.804823898 1724 1733 - CTAGGTGCAC

MA0259.1 MA0259.1.ARNT::HIF1A 4.6954374 0.805981749 1641 1648 + GGATGTGT

MA1106.2 MA1106.2.HIF1A 4.634173 0.824825593 1133 1138 - TCGTGC

MA0259.2 MA0259.2.ARNT::HIF1A 4.578566 0.826969931 1134 1138 - TCGTG

MA0259.2 MA0259.2.ARNT::HIF1A 4.578566 0.826969931 1416 1420 - TCGTG

MA0259.1 MA0259.1.ARNT::HIF1A 4.5660987 0.802123258 1372 1379 + GGACCTGG

MA0259.1 MA0259.1.ARNT::HIF1A 4.5660987 0.802123258 1456 1463 - GGACTTGG

MA0259.1 MA0259.1.ARNT::HIF1A 4.5247393 0.800889405 2058 2065 - GTGTGTGC

MA1106.2 MA1106.2.HIF1A 4.47494 0.820628308 848 853 - ATGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 213 218 + AGGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 969 974 - AGGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 1042 1047 - ACCTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 1231 1236 - AAGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 1258 1263 + AAGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 1566 1571 + AGGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 1722 1727 + AAGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 1726 1731 - AGGTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 1764 1769 - ACTTGC

MA1106.2 MA1106.2.HIF1A 4.30146 0.816055482 2327 2332 + ACTTGC

MA0259.2 MA0259.2.ARNT::HIF1A 4.188594 0.811988989 35 39 + ATGTG

MA0259.2 MA0259.2.ARNT::HIF1A 4.188594 0.811988989 849 853 - ATGTG

MA0259.2 MA0259.2.ARNT::HIF1A 4.188594 0.811988989 1643 1647 + ATGTG

MA0259.2 MA0259.2.ARNT::HIF1A 4.188594 0.811988989 1663 1667 - ATGTG

MA0259.2 MA0259.2.ARNT::HIF1A 4.188594 0.811988989 2081 2085 + ATGTG
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Matrix ID Name Score Relative score Start End Strand Predicted sequence

MA0259.1 MA0259.1.ARNT::HIF1A 9.418896 0.946894056 723 730 + gtgcgtgc

MA0259.2 MA0259.2.ARNT::HIF1A 7.42617 0.936361795 725 729 + gcgtg

MA0259.1 MA0259.1.ARNT::HIF1A 5.82748 0.839753341 244 251 + ggaggtgc

MA0259.2 MA0259.2.ARNT::HIF1A 4.9366574 0.840726157 706 710 - ccgtg

MA0259.1 MA0259.1.ARNT::HIF1A 4.8468323 0.810498227 40 47 - ccacctgc

MA0259.1 MA0259.1.ARNT::HIF1A 4.8468323 0.810498227 790 797 + ccacctgc

MA0259.1 MA0259.1.ARNT::HIF1A 4.798817 0.809065818 322 329 - acacctgc

MA0259.2 MA0259.2.ARNT::HIF1A 4.578566 0.826969931 301 305 - tcgtg

MA0259.1 MA0259.1.ARNT::HIF1A 4.565131 0.802094395 705 712 - ctccgtgt

MA0259.1 MA0259.1.ARNT::HIF1A 4.5247393 0.800889405 699 706 - gtgtgtgc
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