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I N I E R N A I I O N AI = The 1148M variant of the Patatin-like phospholipase domain-containing 3 (PNPLA3)
orotein is a well validated risk locus for hHSC-driven fibrogenic progression in chronic

Iver diseases, particularly in NASH. Mitochondrial dysfunction has also been shown to
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In this study we investigated the impact of PNPLA3 1148M mutation on mitochondrial

C O N G R E S S ™ dysfunction in hHSCs in 2D and 3D culture models.

Method

Primary hHSC were isolated (n=23 donors) and cultured in 2D, then genotyped for
PNPLA3(1148M) variants CG/GG. RNAseq data were analysed on 3 donors/genotype
with Ingenuity pathway analysis (IPA). Cell behaviour of PNPLA3(WT) hHSC and
PNPLA3(1148M) hHSC was evaluated in 3D decellularized scaffolds from human
healthy and cirrhotic liver. Cells were cultured for 13 days and stimulated 3x48h with
TGFbetal. QRT-PCR, western blot and cytochrome-c-oxidase activity assay was
performed.

Results

IPA associated the PNPLA3(1148M) hHSC variant to the “NRF2 mediated oxidative stress
response” and “Oxidative phosphorylation” signalling pathways. A possible derangement of
intracellular anti-oxidant response was also suggested by gPCR on 3D cultured hHSC, with a
significant decreased expression in VARS2, a mitochondrial enzyme, and GSTT1, a Glutathione-S-
Transferase in PNPLA3(1148M) hHSC compared to PNPLA3(WT) hHSC with/without TGFB1
treatment (p<0.05). This was further confirmed by protein expression of VARS2 and cytochrome-c-
oxidase subunit MTCO1, which was significantly downregulated in PNPLA3(1148M) hHSC
compared to PNPLA3(WT) hHSC (p<0.05) and in PNPLA3(WT/1148M) hHSC when cultured in
healthy scaffolds compared to cirrhotic scaffolds (p<0.05). The lower expression of MTCO1 protein
also determined a significant reduction in enzymatic activity of the cytochrome-c-oxidase in
PNPLA3(1148M) hHSC compared to PNPLA3(WT) hHSC when measured in 2D and healthy
scaffolds (p<0.005 and p<0.05).

L N\

BEATING LIVER DISEASE together

-
<
Z
O
-
<
Z
[a 4
Lu
—
Z

LIVER
CONGRESS'
23-26 JUNE 2021

CCvs CG CCvs GG

cAMP. mediated_signaling
E-FEF!HEdiEtEd_Integaﬁm_nf_EntamMuuﬁn&_SimEim_ExenmiﬁEdTEyTaa_ -

-1_Signaling

IL.17A_Signaling_in_Gastric_Cells

E;-EEim Motility
5_Signaling 0.006-
GFPCR.Mediated Mutrient_Sensing_in_Entercendocrine_Cells '
PRAR. RXR._Actrvation
ne_Receptor_Signaling
Endocannabinoid_Cancer_Inhibition_Pathnway #
Synaptogenesis_Signaling_Pathway 0.0044
FGF'_BaﬂW'a_.I
White_A:ipuﬁE_Tﬁqu_Ehmrrh?] athraway ,
PPA ignaling
Oxidative Phosphordation
MRFZ mediated Oxidative Stress Response 0.0024 §
Sphimgosine. 1 m%—gﬂiﬁ § T -
Thromkin_Signaling - -
IL.6_Signaling
Prolactn E-lmdlr'm T T T T T T
EI‘I:IE_EImdlrm CTRL TGFB1 CTRL TGFB1 CTRL TGFB1 CTRL TGFB1 CTRL TGFB1 CTRL TGFB1
Ephni HE{’EPEE_EW%W 3D healthy scaffolds 3D cirrhotic scaffolds 2D
bopoi ng
Factors_Promoting_Cardiogenesis. h_‘ﬁrtg!mtes
o3 = ) CREB_S5i naJF'll'l-g_m_'_N-EﬂﬂE Up
2 mzﬁm_n_Herﬁc mﬁnlmr_ 5
c_Epsilon_RI_Signaling 5 IO B) 0.005+ . wT
Colorectal_Cancer I.'IetEEtaLsilf_Emﬂ!m N I ] PNPLA3 HET
e G Sianaing
Meurctrophin. TRE__Signaling
Pyridoxal_& ;ﬂmghatemﬁlnlu ‘Hm M
| B age
B_Cell_| r_Signaling
GMNRH_Signaling
Dopamine.DARPP32_Feedback_in_cAMP_Signaling 0.0034
ERKS Signaling §
HIFPC signaling
Cell_Cycle G2ZM_DMA_Damage int_Fegulation
EGF_Signaling 0.002-
iopoietin_Signaling
UVC . Induced MAPE_Signaling
Senescence FPathhway
VDR.RXR ﬁctivaﬁm 0.001-
IL.3_Signaling
Renal_Cell_Carcinoma_Signaling
CNTF Signaling
GM.CSF_Signaling i — I
ﬁEMF:EWj!W CTRL TGFB1 CTRL TGFR1 ~ CTRL TGFB1 CTRL TGFR1  CTRL TGFB1 CTRL TGFB1
[
Opioid_Si Fg_{maﬂ]wajdm 3D healthy scaffolds 3D cirrhotic scaffolds 2D
— ing
Mewropathic_Fain_Signaling_In_Dorsal_Horn_Meurons
Hypoxia_signaling in_the_Cardiovascular_System . . .
GOMF_Fam _EigaIH:I.EFIEﬁEHH F'l!:m.a tie = Figure 2. Gene expression of VARS2 and GSTT1 in WT PNPLA3 hHSC
Hnb_d_umm_in_mﬂnmﬂ_ﬁnwﬁm_m| L —— donor (WT/CC) and heterozygous PNPLA3 1148M HSC donor (HET/CG)
rdiac_Hypertrophy_Signaling cultured on healthy and cirrhotic human liver scaffolds or 2D plastic

culture. HSCs were cultured for 7 days on healthy or cirrhotic liver
scaffolds and treated with TGFB1 (5 ng/mL) for 3x48 hours. HSCs were
cultured for 2 days on plastic dishes and treated with TGFB1 (5 ng/mL)
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Conclusions

In this study, following IPA analysis on the genetic background of hHSC carrying
different variants of the PNPLA3 1148M mutation, mitochondrial function of hHSC
was investigated in a 3D model recapitulating the ECM microenvironment of normal
and cirrhotic human liver. Results indicate that the PNPLA3(1148M) variant is linked
to a disrupted expression and activity of different mitochondrial proteins, including a
key enzyme of the respiratory chain. This leads to a dysfunctional hHSC
mitochondrial phenotype which is worsened by the fibrotic ECM.
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Figure 1. Prediction of canonical pathways significantly enriched and predicted as activated (red) or inhibited (blue)
according to IPA on gene expression profiled by NGS of primary HSCs genotyped for PNPLA3 and identified as wild
type (WT/CC), heterozygous mutant (HET/CG) or homozygous mutant (HOM/GG). Data are shown as a heat map
matrix format representing the activation (Z) score prediction by IPA (-1 < Z-score 2 1 for at least one group.
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