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Abstract

Maturity Onset Diabetes of the Young (MODY) is an autosomal dominant form of diabetes that
arise from one or more mutation in a single genes. To elucidate the pathology of MODY, we
previously established MODY1(HNF4A) or MODY3(HNF1A) patient-derived iPS
cellsOMODY-iPSCs) and constructed the 6 step differentiation protocol on adherent culture
mimicking the differentiation process of pancreatic beta cells in vivo(iPSCs, definitive
endoderm(DE), primitive gut tube(PGT), pancreatic progenitor(PP), endocrine progenitor(EP),
beta cell). Recently, we developed the 3D floating culture by spinner system during entire process
modifying previous protocol. Upon differentiation, to compare differentiation capacity of adherent
and suspension cultured hiPSCs during DE differentiation, we examined marker genes expression
by quantitative RT-PCR (qRT-PCR) at several time points (0, 12, 24, 48, 72, 96 hr after DE
induction). Because markers gene expression was higher in suspension culture than in adherent
culture for the most part, we selected suspension culture to differentiate MODY-1PSCs into
pancreatic beta cells. Though we routinely cultured undifferentiated MODY-1PSCs on SNL feeder
cells for differentiation on adherent culture, we found that feeder free cultured MODY-1PSCs were
appropriate for differentiation in suspension culture. So we investigated a combination of medium
and matrix in terms of maintenance of undifferentiated MODY-1PSCs and culture cost, as a result,
it was found that a combination of Essential8 and vitronectin is good for the feeder free culture.
We adapted on feeder cultured MODY-1PSCs to feeder free culture, and obtained feeder free
cultured MODY-1PSCs. Next, we differentiated MODY3-1PSCs into pancreatic beta cells and
attempted to detect mutant mRNA. We confirmed that MODY3 mutant mRNA which had
premature termination codon (PTC) was degraded by non-sense mediated mRNA decay, in
contrast MODY1 mutant mRNA which had no PTC was not degraded. Mutation of MODY3 is
non-sense mutation and that of MODY1 is missense mutation. Taken together, we confirmed that
MODY patient’s mutant mRNA with PTC was selectively degraded.

Next, to examine whether gene expression pattern was changed during differentiation process of
MODY-iPSCs to pancreatic beta cells due to affection of mutant mRNA, we harvested mRNA from
MODY1 or 3-iPSCs at each differentiation step (DE, PGT, PFG, PP, EP, beta) and carried out
gRT-PCR. Clinical feature of MODY1 resemble that of MODY3 and HNF1A and HNF4A regulate
gene expression each other. Moreover, HNF4A has two promoters (P2, P1) which were used at
different expression site or timing, and HNF1A directly bind to P2 promoter. Therefore, expression
pattern of P2 or P1-HNF4A mRNA may be altered during differentiation process of MODY1 or
3-1PSCs. So, we designed primers which could distinguish between p2 and P1 promoter derived
HNF4A mRNA and investigated expression pattern of these mRNA by qRT-PCR. In future, we

will examine behavior of these disease genes at protein level.
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