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Background and aims Excess liver fat affects up to 1 in 4
adults globally1 and has been implicated in the pathogenesis
of liver disease including cirrhosis and hepatocellular carci-
noma, as well as extrahepatic diseases such as type 2 diabetes
and cardiovascular diseases2. We aimed to find genetic variants
influencing liver fat content.
Methods Data was acquired from UK Biobank (application
9914). Liver phenotypes were calculated from MRI data by
trained analysts using LiverMultiScanTM. We used GEMMA
to perform a genome-wide association study (GWAS) of
MRI scan measures of liver fat using 8,289 individuals of
European ancestry from UK Biobank. We adjusted our analy-
sis for age, sex, BMI, genotyping array, and population
structure.
Results We identified two loci in/near PNPLA3 (rs738409, p
= 2.1 x 10�41) and TM6SF2 (rs58542926, p = 4.3 x 10�40)
that reached genome-wide significance. We further identified
four suggestive loci previously associated with circulating lipid
levels, type 2 diabetes and obesity (APOE, GPAM, TRIB1,
GCKR). Phenome-wide association analysis (PheWAS) of
rs58542926 in TM6SF2 demonstrated positive associations
with diabetes, rosacea and liver cirrhosis, and inverse associa-
tions with cholesterol, peripheral vascular disease, gout, pul-
monary embolism and gallstones. Phenome-wide association
analysis of rs738409 in PNPLA3 demonstrated positive associ-
ations with liver disease, type 2 diabetes and hypertension,
and inverse associations with height, hip circumference, leg
and arm fat free mass, cholesterol, and ischaemic heart
diseases.
Conclusion This is the first GWAS using MRI determined liver
fat content to date. Mechanisms underlying elevated liver fat
content contribute to hypertension and type 2 diabetes risk,
but may also confer health benefits. The identification of loci
previously associated with non-alcoholic fatty liver disease pro-
vide genetic validation of the utility of MRI for a fast and
non-invasive assessment of liver fat content.

Abstract ATU-08 Table 1 Genome wide (P < 5x10�8) susceptibility
loci for MRI liver fat content.

SNP Gene Chr Effect

allele

EAF BETA P

rs738409 [PNPLA3] 22 G 0.26 1.153 2.1 x

10�41

rs58542926 [TM6SF2] 19 T 0.06 1.754 4.3 x

10�40
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Introduction Obeticholic acid (OCA) is a potent, selective
FXR agonist approved for the treatment of PBC based upon
biochemical improvements predicted to improve transplant-free
survival. An optional liver biopsy substudy was conducted in a
subset of patients from the Phase 3 POISE trial to determine
the impact of OCA treatment on progression of liver fibrosis.
Results, using standard histologic grading, showed that the
majority of patients treated with OCA either improved or had
no worsening of fibrosis over 3 years. New technologies, such
as second harmonic generation (SHG) microscopy, allow
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