
▪ mPH, isolated by the liberase perfusion method,4 were treated with ACMSDi or 

nicotinamide riboside (NR). Analyses included gene expression by qPCR, NAD+ 

levels by an enzymatic cycling method, ROS production by DCFDA, caspase 3/7 

activity using the Caspase-Glo assay (Promega), and mitochondrial content by 

quantification of mtDNA/nDNA ratio

▪ De novo lipogenesis (DNL) and fatty acid oxidation (FAO) were evaluated by 

radiolabeled tracers in rat primary hepatocytes and human hepatocellular 

carcinoma (HuH-7) cells

▪ iPSC-derived HLOs2 were treated with 300 uM oleic acid for 3 days to induce 

steatotic HLOs (sHLOs) and treated with 10 uM TLC-065 for 3 additional days

▪ Statistical significance was determined by 2-tailed unpaired t-test for two 

comparisons, and one-way ANOVA for multiple comparisons (*p<0.05, **p<0.01, 

***p<0.001, and ****p<0.0001)

▪ TLC-065 upregulates expression of QPRT, the rate-limiting enzyme in the de novo 

NAD+ biosynthesis pathway in sHLOs and recapitulates observations in mPH

▪ TLC-065 and TLC-097 show greatest activity (at 10 μM for 24h)

▪ TLC-065 is 17x more potent than TLC-097 in mPH

▪ TLC-065 (0.5 μM) boosts NAD+ robustly at lower concentrations than NR (1 mM)

▪ TLC-065 (0.5 μM) potently and similarly increases mitochondrial content, ATP 

production, and antioxidant response, and decreases ROS in mPH vs NR (1 mM)
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▪ Mitochondrial dysfunction is a hallmark of the metabolic syndrome

▪ Nicotinamide adenine dinucleotide (NAD+) is critical to maintaining cellular redox, 

signaling (e.g., via sirtuins), and energy homeostasis

▪ Advanced liver disease (e.g., nonalcoholic steatohepatitis [NASH]) is typified by 

reduced NAD+ levels and impaired mitochondrial function

▪ Approaches to replenish NAD+ levels hold great potential for therapy of liver 

injury

▪ α-amino-β-carboxymuconate-ε-semialdehyde (ACMS) decarboxylase (ACMSD), 

an enzyme involved in de novo NAD+ biosynthesis from tryptophan, is highly 

expressed in liver and kidneys and controls cellular NAD+ levels via evolutionarily 

conserved mechanisms

▪ Boosting NAD+ synthesis by silencing or inhibiting ACMSD improves 

mitochondrial function, increases C. elegans lifespan, and protects against liver 

and kidney injury in mice1

▪ Here, we characterized the activity of novel ACMSD inhibitors (ACMSDi) in 

mouse primary hepatocytes (mPH) and induced-pluripotent stem cell 

(iPSC)-derived human liver organoids (HLOs)2,3
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▪ TLC-065, a novel and potent ACMSDi, robustly increases NAD+ in 

hepatocytes

▪ In rodent hepatocytes, ACMSD inhibition improves mitochondrial 

health, enhances FAO, and reduces DNL, lipotoxicity, and oxidative 

stress

▪ In iPSC-derived sHLOs, ACMSD expression is upregulated and 

TLC-065 elicits similar benefits to rodent hepatocytes including 

reduced intracellular lipid content

▪ Our data support the development of novel ACMSD inhibitors, such 

as TLC-065, to treat liver injury due to NASH and other etiologies
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