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Dr. Era and his colleague have achieved our goal in three years on fibroblasts, blood cells and disease-derived iPS
cell production from intractable diseases. We further improved the conditions for efficiently inducing mesodermal
and endodermal cells from the iPS cells and established a technique to obtain the progenitor cells with high
differentiation potential. For vascular endothelial cells, methods such as tube formation assay were established and
reported as a paper. Using the phenotypes in the lysosomal disease-derived iPSCs, we identified the candidates for
therapeutic agents. In addition, vascular endothelial cell assay system using Moyamoya diease-derived iPS cells
provided us to find the abnormalities in tube formation.

Kume’s group has succeeded in establishing a 5-step induction procedure to derive pancreatic beta cells from

human pluripotent stem cells (Shahjalal et al., J Mol Cel Biol 2014). Using this induction procedure, screening for

4



drugs that potentiate pancreatic differentiation was performed and identified hit drugs. We then utilized this
induction procedure to screen for chemicals that potentiated beta proliferation and identified several chemicals
(Nakashima R et al., Genes Cells, 2015). In H28, we succeeded in preserving the human iPS-derived differentiated
cells and make frozen cell stocks. The use of frozen hiPS-derived differentiated cells enabled us to perform screening
of drugs, identification of its effects rapidly.

Nishinakamura and his colleague have been able to stably induce kidney cells by slightly modifying the
induction method for human iPS cells. The nephron progenitor cells and glomerular podocytes derived from the iPS
cells showed the reasonable results in terms of gene expressions. In cooperation with the Era’s Group, iPS cells
were also established from the blood of the patients with hereditary renal disease.

Nakao’s group investigated molecular basis of congenital anemia using epigenomic and morphological analyses

of human iPS cells and related cells.

Niemann-Pick disease type C (NPC) is an autosomal recessive lipid storage disorder, and the majority of cases
are caused by mutations in the NPC1 gene. Furukawa’s Group clarified how a single gene mutation in the NPC1 gene
impacts the cellular glycome by analyzing the total glycomic expression profile of Chinese hamster ovary cell mutants
defective in the Npcl gene (Npcl KO CHO cells). Lack of Npcl gene in CHO cells caused the increasing the
expression of various glycans. Treatment of Npc1l KO CHO cells with 2-hydroxypropyl-p-cyclodextrin (HPBCD),
which can reduce cholesterol and glycosphingolipid (GSL) storage, corrected the glycomic alterations observed in
glycans to levels observed in wild-type cells.

Irie’s group evaluated the effects of candidate compounds on pathophysiological changes in Npcl gene deficient
cells. In addition, we examined the intracellular kinetics of a candidate compound in Npcl gene deficient cells.

Dr. Arima and his colleague investigated the effect of cyclodextrin (CyD) derivatives on the patient fibroblasts as
a therapeutic agent for GM1-gangliosidosis. As a result, it was confirmed that CyDs reduces accumulation of GM1
ganglioside in the patient-derived fibroblasts.

Dr. Fusaki and her colleague have developed the methods of efficient generation of patient-specific iPS cells
using non-integrating Sendai virus (SeV) RNA vectors carrying reprogramming factors genes. The improved version
of SeV vectors has been contributing the acceleration of the research of intractable diseases. In this year, we
distributed the SeV vectors and performed the analysis of the iPS cells of Fuchs corneal dystrophy (FCD). To analyze
the late-onset FCDs, SeV vector with progerin, a causative gene of Progeria, was developed to facilitate aging.
Moreover, we have developed the SeV vectors for CRISPR/Cas9 mediated gene editing. These technologies will
accelerate the research of domestic intractable diseases.

Dr. Matsumoto isolated rare patient’s specific iPSCs collaborated with JaSMIn and MC-bank, which is a clinical
information bank for inherited metabolic disease managed by Japanese Society for Inherited Metabolic Diseases.
High throughput screening was underwent and we detected candidates of 6 components. In addition, we established
high level screening system and 2 components of 6 was determined.

Dr. Sugiyama and colleagues received the blood of thalassemia patients from overseas and started to establish
the iPS cells. To generate red blood cells from human iPS cells, normal iPS cells were induced to differentiate using

feeder cells (OP 9 cells), and optimal culture conditions were examined.
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