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Establish of novel gene therapy of diabetes using Humanized liver mice

Haruo, Hashimoto
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The aim of this research was to establish a method of efficiently inducing the
transdifferentiation of “ human hepatocytes into human Langerhans islet or beta cells” using humanized
liver mice in vivo.

First, an attempt was made to efficiently prepare adeno-associated virus (AAV) with Pdx1-GFP. During
preparation of AAV, the ratio of the amount of transgene, helper vector, and capsid vector DNA U g to the
amount of Lipofectamine p | was 2:6. This resulted in successful preparation of AAV2 and AAV-DJ/8 with
transgene. That said, the production of AAV-DJ/8 was about 1/20th of that of AAV2. This means that AAV2
was produced efficiently.Results indicated that there was substantial transfection in areas of the
* human” liver in a mouse with a humanized liver. Thus, a mouse with a humanized liver is a suitable way
of assessing gene therapy using AAV, and AAV2- Pdx1-Ngn3-GFP and AAV2- Pdx1-GFP were rapidly effective as
diabetes treatments, as “ human” experiments in mice revealed.
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Fig. 1 Expression vectors used in this study.
PDX1-Ngn3-GFP, PDX1-GFP, and GFP
vectors were used for transfection and AAV

production.
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Insulin secretion
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Characteristics  of
PDX1-Ngn3-GFP,
PDX1-GFP, or GFP

concentrations of insulin secreted from

Fig.2
introduced  with

alone. The

mouse hepatocytes 2, 7, and 21 days
after introduction of PDX1-Ngn3-GFP,
PDX1-GFP, or GFP using FuGENE HD.
The insulin concentrations in the
medium are expressed as means + SD
(ng/ml/106 cells). The threshold for
statistical significance was p < 0.05.

n.d., not detectable; n.s., not significant.
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Fig.3 Evaluation of glucose-responsive
insulin secretion from MLECs and MEFs
introduced with PDX1-GFP or GFP using
FuGENE HD.
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Fig.4 RNA [A] and Protein [B] expressions
of mouse hepatocytes introduced with
PDX1-Ngn3-GFP, PDX1-GFP, or GFP
alone.
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Fig.5 Albumin- and insulin-positive mouse
hepatocytes introduced with PDX1-Ngn3-
fluorescent protein or PDX1-fluorescent
protein.

A: Fluorescence photomicrographs and immunochemical
double-staining of MLECs 2 and 21 days after the
introduction of PDX1-Ngn3-GFP, PDX1-GFP, or GFP
using FuGENE HD. B: Albumin and insulin are depicted
in red and brown, respectively. The upper
photomicrographs were taken at a magnification of x100.
The lower photomicrographs were taken at a
magnification of x400. The calibration bars in the X100

images represent 200 pm, and those in the X400 images

represent 50 pm.
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Fig.6 Immunofluorescent observations of
albumin (Cy3) and GFP in MLECs 2 days
after introduction of the PDX1-
GFP-expression vector using FuGENE HD.
The red fluorescence signal represents albumin. The
green fluorescence signal represents GFP from the
expression vector. The yellow fluorescence represents the
overlaying signals from albumin and GFP. The

calibration bars in the X400 images represent 50 pm.
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Fig. 7 Immunofluorescent observations of
insulin (Cy3) and GFP present in mouse
hepatocytes 2 days after introduction of the
PDX1-GFP-expression vector using
FuGENE HD.

The red fluorescence represents insulin. The green
fluorescence represents GFP from the expression
vector. The yellow fluorescence represents the
overlaying signals from insulin and GFP. The

calibration bars in the X400 images represent 50 pm.
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Fig.8 Evaluation of glucose-responsive
insulin secretion from HepaRG cells
infected with AAV2 carrying
PDX1-GFP or GFP.
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Fig.9 Protein expression in HepaRG cells 2, 7,
and 21 days after infection with AAV2 carrying
PDX1-GFP or GFP.
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Fig.10 Immunofluorescence photomicro-
graphs of HepaRG cells.

Calibration bars in all images represent 50 pm.
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