Introduction

Alcoholic Hepatitis (AH) is the most severe alcohol-induced inflammatory liver disease, with
high mortality and morbidity rates.

The underlying genomic factors that distinguish AH from other liver diseases are not well
understood.

This study used RNA sequencing for gene expression profiling of human peripheral blood
mononuclear cells (PBMCs) from patients with Alcoholic Hepatitis (AH), Alcoholic Cirrhosis
(AC), Non-Alcoholic Fatty Liver Disease (NAFLD), and healthy controls.

Methods

Sample ascertainment.

* The blood samples in this study were collected at baseline by the Southern California
Alcoholic Hepatitis Consortium (SCAHC) from patients with Alcoholic Hepatitis (AH,
n=38), abstinent Alcoholic Cirrhosis (AA, n=19), recently drinking Alcoholic Cirrhosis (DA,
n=20), Non-Alcoholic Fatty Liver Disease (NF, n=20), and from normal healthy controls
(C, n=20).

 RNA sequencing.
« PBMCs were isolated by the Liu lab (USC) from the blood samples into cell pellets. RNA
was extracted from the cell pellets.

« RNA was sequenced at 2x100 paired-end on an lllumina HiSeq.

 The RNAseq data was aligned to the human genome (hg19) using Tophat2 alignment
software (Kim et al., Genome Biol. 2013).

« Differential gene expression analysis.
« Differential expression (DE) analysis was performed with the Cufflinks software (Trapnell
et al., Nature Methods, 2012), using upper quartile normalization between the data files.

* Normalized DE between the groups was filtered for FPKM>=2, abs(log2(fold change)) >=
1.0, and that were significant at FDR-adjusted p-value <= 0.05.

« Heatmaps and expression plots were constructed with cummeRbund (Goff et al., 2012) to
display a subset of the differentially expressed genes that met the thresholds listed above.

* Proteomics
* Proteomics data was provided by the Jacobs lab (PNNL) from a high mass accuracy LC-
MS/MS platform. Data was filtered by abs(fold change) >= 0.5.

 Pathway Analysis.
* Ingenuity Pathway Analysis IPA software (QIAGEN) was used to determine the top
canonical pathways and for comparison to proteomics data.
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Results

* Gene expression profiles of differentially expressed (DE) genes for PBMCs at baseline across all liver disease groups:
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* Most significant canonical pathways between liver diseases:
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Conclusions

* Differences in gene expression were observed between the AH samples and those from the other liver diseases and the normal healthy controls, with the most significantly enriched pathways related
to immune and inflammatory function. Comparison with proteomics data confirmed enrichment in these pathways.

« Differences were also found between NAFLD and the other groups, with enriched pathways involved in iron homeostasis, in addition to inflammatory pathways.

* The ability to detect differentially expressed genes by PBMCs in the blood may pave the way for a liquid biopsy approach for diagnosis, disease progression monitoring, treatment response, and drug
target discovery for alcoholic hepatitis, as well as other liver diseases.



