Enhanced lipogenesis associated with a high-risk GCKR variant (rs1260326) is effectively suppressed by
TLC-2716, a novel, liver-targeted LXR inverse agonist in steatotic human liver organoids
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Human Liver Organoids (HLOs)
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E-cadherin: epithelial marker; CEBPA (CCAAT/enhancer-binding protein alpha): hepatocyte marker; CD68:
Kupffer marker; Vimentin: stellate cell marker

= HLO production?!
— Differentiation of iPSC/ESC to foregut spheroid
— Foregut spheroid embedded in Matrigel and cultured with retinoic
acid
— Induction of hepatocyte-differentiation process in maturation media
to establish HLO

= HLOs are composed of hepatocyte-, Kupffer-, and stellate-like

cells that exhibit transcriptomic resemblance to in vivo-derived
tissuest?

= Steatotic HLOs (sHLOSs) represent an “in-a-dish model” of NASH
that can be used to explore genetic contributions to disease
progression, validate drug targets, and assess the efficacy of
therapies!?

GCKR rs1260326 CC and TT Variants
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GCK, glucokinase; GCKR, glucokinase regulatory protein; GCKR CC, GCKR ref/ref, GCKR TT, GCKR-
rs1260326:C>T; TG, triglyceride

= GCKR controls GCK activity through binding, inactivation, and
retention in the nucleus?

= TT single nucleotide polymorphism (SNP), which encodes for a
variant with reduced ability to bind GCK, constitutively activates
hepatic glucose uptake, glycolysis, and de novo lipogenesis
(DNL)3

= Genome-wide association studies (GWAS) have suggested an
association of the GCKR TT variant with NAFLD, hyperglycemia,
and high triglycerides (TG)#>
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TLC-2716 is a Potent, First-in-Class,
Liver-Targeted LXR Inverse Agonist

Liver X Receptor (LXR) Pathway

= Nuclear hormone receptor that maintains cholesterol homeostasis

and regulates DNL through hepatic SREBP1c and ChREBPS

= Upregulated in NASH and expression is correlated with hepatic
steatosis, inflammation, and fibrosis’

= LXR agonism increases hepatic and plasma TG and plasma LDL
cholesterol®

TLC-2716: Liver-targeted, LXR Inverse Agonist
= Potent inhibitor of both LXRa and LXRB (EC5,= 7-15 nM)

= Non-clinical efficacy confirmed in multiple dysmetabolic rodent
models (Vijayakumar, et al. AASLD 2022 abstr #2352)
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Study Aims

= To confirm recapitulation of metabolic and inflammatory disease
signatures in the HLO platform

= To evaluate the phenotypes of GCKR rs1260326 genetic variants
in the HLO/sHLO system

= To assess the effects of the LXR inverse agonist TLC-2716 on
steatosis and lipogenic gene expression in SHLOs

Methods
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= HLOs derived from GCKR CC or TT carriers were treated with
oleic acid (100-300 uM) for 3—7 days to induce steatohepatitis
(sHLOs)

= SHLOs were treated with TLC-2716 (500 nM or 5 uM) for 1-3
days to inhibit LXR activity

= Lipid content in HLOs was measured with BODIPY staining
(Thermo Fisher Scientific Inc.) and cellular TG was quantified by
EnzyChrom Triglyceride assay kit (Bioassay Systems)

= Gene expression was evaluated by gPCR (TagMan)

= Secreted IL-6 and amino terminal type IIl procollagen peptide
(P3NP) were quantified by Human IL-6 ELISA Kit (Biolegend) and
Human PIIINP ELISA Kit (My BioSource), respectively

= Oxygen consumption rate was measured using Extracellular
Oxygen Consumption Assay Kit (Abcam)

= Reactive oxygen species (ROS) production in sHLOs were
stained with 5 uM CellROX™ Orange Reagent, for oxidative
stress detection (ThermoFisher Scientific)

Results
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sHLOs Have Increased Expression of LXRa and Lipogenic Genes and Recapitulate Key Features

ofNASH
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= SHLOs have increased expression of LXRa (NR1H3) and genes involved in DNL
= SHLOs recapitulate the key features of NASH including steatosis (hepatocytes), inflammatory response (Kupffer cells), fibrosis (stellate

cells), and mitochondrial dysfunction

Compared with the GCKR CC, TT Variant sHLOs Have Increased Features of NASH?
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= SHLOs with the GCKR-rs1260326 TT genotype have increased LXRa expression, DNL, and lipid accumulation
= Inflammatory responses and ROS are elevated in sHLOs with GCKR TT vs CC variants
TLC-2716 Inhibits Lipogenesis and Reduces Steatosis in sHLOs
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= Treatment with TLC-2716 improves lipid accumulation in sHLOs with the GCKR TT variant
= Lipogenic gene expression is downregulated by TLC-2716 in both GCKR CC and TT sHLOs

= While baseline levels of lipogenic gene expression are generally greater in GCKR TT vs CC sHLOs, expression levels between genotypes
are similar (or reduced in TT) following TLC-2716 treatment

Conclusions

= HLO platform enabled us to evaluate the effects of GCKR variants on phenotypes in vitro

= Human phenotypes of the GCKR TT variant were recapitulated in the HLO system including upregulation of lipogenic
genes, steatosis, inflammatory responses, and oxidative stress

= LXR inverse agonist TLC-2716 reduced the expression of lipogenic genes and lipid accumulation in sHLOs, including
those with the GCKR TT missense variant, supporting its evaluation in patients with NASH

= Data support the potential utility of HLOs/sHLOs for target validation and precision drug development in liver diseases
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