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HLSC injection prolongs NSG/Ugt1-/- mice survival by expressing UGT1A1
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Analysis of mouse hippocampus
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HLSC injection reduces brain injury in NSG/Ugt1-/- mice
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Our results show that a single HLSC injection ameliorates the phenotype 
and survival of NSG/Ugt1-/- mice by differentiating into UGT1A1-
expressing hepatocyte-like cells with UGT1A1 enzyme activity

Conclusion

HLSC could develop into a therapeutic opportunity for pediatric 
patients with CNSI as well as other metabolic disorders of the liver
Famulari, S., …….Fagoonee, S*. and Altruda, F*. manuscript in 
revision   (* equally contribution)



…to the clinic: UCD Process
Urea cycle disorders in newborn
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TO DATE CLINICAL APPLICATION  OF HLSC

SPONSOR

PI: Dott. Marco Spada

Phase I clinical study (CONCLUDED): “Human Liver Stem Cells (HLSCs) in patients 
suffering from inborn liver metabolic diseases causing life-threatening neonatal-onset 
of hyperammonemic encephalopathy”.  (Clinical Study Protocol N°: HLSC01-11; 
EudraCT 2012-002120-33) 



TO DATE CLINICAL APPLICATION  OF HLSC

SPONSOR

PI: Prof. Renato Romagnoli

Phase I clinical study: “Human Liver Stem Cells (HLSCs) in adult patients affected by 
Acute Liver Failure (ALF) and ineligible for liver transplantation”.  (Clinical Study 
Protocol N°: HLSC01-14; EudraCT 2014-003889-24) 
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CNSI: approches to treatment
• phototherapy

• Cell therapy (primary hepatocytes, induced pluripotent stem cells)

•Gene therapy (AAV-based)

•Liver transplantation

Bridging therapy



Why stem cells?

❖Stem cells can be cryopreserved and thawed with no loss in 
proliferation or differentiation capacity w.r.t. differentiated 
cells

❖obtain a permanent expression of the wild type gene in 
mutant livers with the final goal of achieving organ 
repopulation and long-term recovery of liver functions.

❖Adult stem cells→ less risk of tumorigenicity

Our approach: Human liver stem cell (HLSC)-based therapy



Crigler-Najjar Syndrome Type 1 
(CNSI)
• Rare monogenic disease affecting 1/1000 000 

persons

• Caused by deficiency in the only enzyme 
responsible for bilirubin conjugation in the liver, 
uridine-diphosphate (UDP)-glucuronosyltransferase
(UGT) 1A1

• Normal liver, but patients die of bilirubin-induced 
neurotoxicity



Human liver stem cells (HLSC)

15 days’ culture

3 weeks’ culture: 
colonies

Our approach: Human liver stem cell (HLSC)-based therapy

Herrera MB et al., Stem cells 2006
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Generation of a new immunodeficient Crigler-Najjar mouse

X

Ugt1a1+/- C57Bl/6 NOD/LtSz-scid
(NOD-scid IL2Rgamma(null)
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