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Mouse model and Tissue Collection 
BALB/c male mice that were 15-days old (Jackson [JAX] Laboratory, Sacramento, CA, USA) received a one-time injection of Diethylnitrosamine (D) (Sigma, #N0756) at a dose of 25 ug/g of body weight in saline. The mice received 0.05% phenobarbital (P) (Sigma, #P1636) in their drinking water at 21 days of age, which continued until they were sacrificed. At 28 days of age, mice were randomly assigned to either control or one of the four treatment groups. Age and gender-matched groups of mice without carcinogens or treatment were included in the study as additional controls. Mice were housed in an IACUC compliant facility (under protocol #14-431) with a 12-hour day/night light cycle and had access to standard mouse chow and water ad libitum. Mice were euthanized with CO2 gas 48 weeks post-initiation of treatment exposure. Immediately after euthanasia whole blood was collected by cardiac puncture and livers were harvested, washed in sterile saline, observed for gross pathology, photographed, then cut in half. Half of the liver was fixed in 10% formalin and embedded in paraffin, while the other half was snap frozen. 

Quantitative Real-Time PCR
Total RNA was isolated using the quickRNA miniPrep according to the manufacturer's protocol (Zymo Research, Irvin, CA #R1055). RNA was quantified using Nanodrop ND-1000 (Thermo Fisher, Wilmington, DE). cDNA was synthesized using the qScript cDNA synthesis kit (Quanta Biosciences, Beverly, MA. #84033) and incubated using the SimpliAmp thermal cycler (Applied Biosystems, Foster City, CA). Real-Time quantitative PCR was completed using the StepOne Plus real-time PCR system (Applied Biosystems). Primers were synthesized by Sigma Aldrich (St. Louis, MO). PCR products were detected using PerfeCTa SYBR Green Fastmix Rox (Quanta Biosciences, #95073). Relative gene expression was determined using the comparative cycle threshold (Ct). GAPDH was used as the normalizing control, and the fold-change was calculated and expressed. The qRT-PCR primers were: 
GAPDH F 5’- ACCCACTCCTCCACCTTT-3’, and R 5’-CTCTTGTGCTCTTGCTGGG-3’; 
HIF-1α F 5’-GGCGCGAACGACAAGAAAA-3’, and R 5’- CCTTATCAAGATGCGAACTCAC-3’.

Immunohistochemistry staining and analysis
Sections of formalin-fixed, paraffin-embedded livers were cut at a 4 µm thickness and stained with hematoxylin and eosin (H&E) or immunohistochemically stained with carbonic anhydrase 9 (CA9). The H&E stained sections were blindly examined for tumors and classified as defined by Thoolen et al. as either cellular lesion, adenoma, or carcinoma by an independent veterinary pathologist David Besselsen, DVM, Ph.D. 1. Slides were scanned and imaged on an Aperio A2 slide scanner from Leica (Buffalo Grove, IL). Quantification of percent liver fat was determined using Tissue Studio 4.4.2 software (Definiens, Cambridge, MA). Percent liver fat was measured by eliminating general white space, large holes, and tissue edges, leaving behind fat vacuoles which were subtracted from the remaining tissue area. CA9 stains were quantitatively analyzed using the immunoreactivity scoring (IRS) system 2.  

Bibliography
1.	Thoolen B, Maronpot RR, Harada T, Nyska A, Rousseaux C, Nolte T, Malarkey DE, Kaufmann W, Ku¨ttler K, Ku¨ttler K, Deschl U, Nakae D, Gregson R, Vinlove MP, Brix AE, Singh B, Belpoggi F, Ward JM. Proliferative and Nonproliferative Lesions of the Rat and Mouse Hepatobiliary System. Toxicol Pathol 2010;38:5–81.
2.	Naipal KAT, Raams A, Bruens ST, Brandsma I, Verkaik NS, Jaspers NGJ, Hoeijmakers JHJ, van Leenders GJLH, Pothof J, Kanaar R, Boormans J, van Gent DC. Attenuated XPC Expression Is Not Associated with Impaired DNA Repair in Bladder Cancer. In: Borgmann K, editor. PLoS One 2015;10:e0126029.

Supplement Figures


Supplemental Figure E1. A four-week random sample of chow consumption between D+P+HF and D+P+Hx+HF mice. Chow consumption was determined by weighing the chow prior to placement in the bin and subtracting the remaining chow plus the chow lost in the cage. The food consumption was averaged and compared between the two groups.  Asterisks indicate a significant difference between compared groups (**p ≤ 0.01). N ≥ 3 mice per group.



[bookmark: OLE_LINK1]Supplemental Figure E2. At 48 weeks control, D+P, D+P+Hx, D+P+HF, and D+P+Hx+HF mice were euthanized, and the livers were harvested. The number of suspicious lesions per mouse for control, D+P, D+P+Hx, D+P+HF, and D+P+Hx+HF mice were determined. The average number of lesions that were <3mm (black bars) and >3mm (gray bars) is shown.
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