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SUPPLEMENTAL MATERIALS 

RNA Extraction and Quality Evaluation 

Total RNA was extracted using QIAzol Lysis Reagent (Qiagen, Hilden, Germany). A 

total of 50 mg of liver tissue was placed in 1 mL of QIAzol, homogenized with a Bead Beater 16 

(BioSpec, Bartlesville, OK) using two 30-s cycle of the homogenizer at full speed, and placed on 

ice after homogenization for 1 min. Homogenized samples were centrifuged to remove any 

remaining cell debris. Chloroform was then added to homogenized samples, centrifuged and 

aqueous phase carefully removed. Precipitation of RNA was achieved with the addition of 

ethanol (Decon Labs, Inc., King of Prussia, PA), and the subsequent RNA pellet was washed and 

cleaned using miRNeasy mini spin columns (Qiagen, Hilden, Germany). Genomic DNA was 

removed from RNA during purification with RNase-Free DNase Set (Qiagen, Hilden, Germany). 

The RNA concentration was measured using a NanoDrop ND-1000 spectrophotometer 

(NanoDrop Technologies), while RNA quality was assessed using a 2100 Bioanalyzer (Agilent 

Technologies, Santa Clara, CA).  All samples had an RNA integrity value greater than 6.0.   

mRNA cDNA Synthesis and qPCR Performance 

Nine genes were selected based on metabolic and immunological function for transcript 

profiling in liver tissue: albumin (ALB), cytochrome P450-1A2 (CYP1A2), glutamate 

dehydrogenase (GLUD1), haptoglobin (HP), malate dehydrogenase (MDH2), mechanistic target 

of rapamycin (MTOR), nuclear factor kappa B (NFKB1), signal transducer and activator of 

transcription (STAT5A), and tumor necrosis factor α (TNFA). A portion of the RNA was diluted 

to 100 mg/L using DNase/RNase free water prior to reverse transcriptase. Complementary DNA 

was synthesized using 100 ng RNA, 1 μg dT18 (Operon Biotechnologies, Huntsville, AL), 1 μL 
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10 mmol/L dNTP mix (Invitrogen Corp., CA), 1 μL random primers (Invitrogen Corp., Carlsbad, 

CA), and 10 μL DNase/RNase free water. The mixture was incubated at 65 °C for 5 min and 

kept on ice for 3 min. A total of 6 μL of master mix composed of 4.5 μL 5X First-Strand Buffer, 

1 μL 0.1 M DTT, 0.25 μL (50 U) of SuperScriptTM III RT (Invitrogen Corp., Carlsbad, CA), 

and 0.25 μL of RNase Inhibitor (10 U, Promega, WI) was added. The reaction was performed in 

an Eppendorf Mastercycler Gradient using the following temperature program: 25 °C for 5 min, 

50 °C for 60 min, and 70 °C for 15 min. Complementary DNA was then diluted 1:4 (v:v) with 

DNase/RNase free water. 

Quantitative PCR (qPCR) was performed using 4 μL diluted cDNA combined with 6 μL 

of a mixture composed of 5 μL SYBR Green master mix (Applied Biosystems, Foster City, CA), 

0.4 μL each of 10 μM forward and reverse primers, and 0.2 μL DNase/RNase free water in a 

MicroAmp™ Optical 384-Well Reaction Plate (Applied Biosystems, Foster City, CA). Each 

sample was run in triplicate, and a 6-point relative standard curve plus the non-template control 

(NTC) were used (User Bulletin #2, Applied Biosystems, Foster City, CA). The reactions were 

performed in an ABI Prism 7900 HT SDS instrument (Applied Biosystems, Foster City, CA) 

using the following conditions: 2 min at 50 °C, 10 min at 95 °C, 40 cycles of 15 s at 95 °C 

(denaturation), and 1 min at 60 °C (annealing + extension). The presence of a single PCR 

product was verified by the dissociation protocol using incremental temperatures to 95 °C for 15 

s plus 65 °C for 15 s.  Data were calculated with the 7900 HT Sequence Detection Systems 

Software (version 2.2.1, Applied Biosystems, CA). The extraction and qPCR analysis were 

preformed using previously established protocols by J. J. Loor (University of Illinois, Urbana-

Champaign, IL, unpublished). The final data were normalized using the geometric mean of 3 

internal control genes: GAPDH, RPS9, and UXT (Khan et al. 2015). 


