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Regenerative medicine

Study aiming to produce human iPSC-derived cell
formulation for metabolic hepatic disorder
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Project Outline

Figure | The comparison with the existing treatments

Urea cycle disorder exhibits the symptoms of hyperammonemia —_— ’ : . iPSC-derived hepatic stem cell-like
. . v 11 transplantati
caused by the inborn error of the metabolic enzyme of urea cycle. i

Severe cases show the short-term poor prognosis, while non- Problems about donors Yes Yes (Quality is usually poor) No
severe cases may also show the irreversible nerve system damage.

The prevalence is considered to be 1: 8,000-44,000 live births S e e e
(Morioka D et al, Liver Transpl 2005; 11: 1332). Living donor Trrginsiom affsim el Yes No Yes
liver transplantation (LDLT) is a complicated treatment for infants

less than 6 Kg who have smaller abdominal cavity, and the earlier Licstmentinesion Highly Rl Rl
introduction of LDLT is supposed difficult although it is only a Effectivences — Shorttem S

curative therapy in Japan (Shirouzu Y et al, Liver Transpl 2006;
12:1224). Technical difficulty VeI No—Applicable to new born babies
Meanwhile, cell transplantation using hepatocytes from deceased

donor livers or hepatocytes differentiated from embryonic stem Figure 2. Growth curve of iPSC-derived hepatic stem cell-like cells

cells (ESC) and induced pluripotent stem cells (iPSC) is regarded 10000000
as minimally invasive treatment by intraportal administration

(Figure 1). Even new born babies can undergo the hepatocyte 1000000
transplantation therapy via the umbilical vein, and it brings about

the revision of hepatic metabolic disorders. However, it remains 100000

only a temporal or adjunctive treatment before liver
transplantation suggesting the importance of hepatic stem cells as
transplanted cells don’t work for a long time (Iansante V et al,
Pediatr Res 2018; 83:232).
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We successfully developed iPSC-derived hepatic stem cell-like cells which can be

proliferated under chemically defined condition and maintained for a long time 100
(Figure 2, 3). They can self-renew as the hepatic progenitors and are differentiated

into matured hepatocytes by the alteration of the medium composition (Figure 4). 10
Cryopreserving them as the products make the emergent transplantation feasible

because the infants suffering from the severe hepatic metabolic disorders require the q

immediate revision. Transplantation experiments are currently being prepared
aiming to find the proof of concept.

Figure 3. Immunostaining of iPSC-derived hepatic stem cell-like cells after 146-day culture
DAPI HNF4a

Figure 4. CYP3A4 mRNA expression after repeated passages
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0 || — - iPSC-derived hepatic stem cell-like cells
— + - + expressed CYP3A4 mRNA following 48-

hour Rifampicin treatment not in growth

medium but in differentiation medium.
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Object: Congenital metabolic hepatic disorder

Patent:No

Characteristics : iPSC-derived hepatic progenitors that are expandable with neither serum nor purification
Development subject: Difficulties of clinical trials for a scarcity of patients






