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Type 1 diabetes mellitus
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NOD mouse

The Non-Obese Diabetic mouse model matches closely enough with T1DM patients
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What are we going to do with MAF-derived iPScells?
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@ How to correct iPSC?

lentiviral vector mediated gene therapy:

/cystronic transfer plasmid with a constitutive promoter containing the transgenes separated by a self-cleavable T2A peptide linke
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Trasduction efficiency
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Why a lentiviral vector?
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Common insertion site analysis.
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9 «Lineage-control network» protocol
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«Lineage-control network» protocol
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Are the iPSC-derived B-like corrected cells good enough
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Are the iPSC-derived B-like corrected cells good enough
in vivo?

Trasmission-electron micrographs

Human pancreatic islets Lineage-control network

In vivo analysis demonstrate that the iPSC network-derived B-like cells:
* show the typical insulin-storage vescicles that are found in mature pancreatic beta cells.

P.Saxena et al., Nature Communication (20



uld our B-like corrected cells escape the immune system?

NOD mouse
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Same experiments in parallel have been done with injection of differentiated beta like cells without correction.
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Fasting blood glucose level (mmol/L)

Average blood glucose and circulating insulin levels
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We obtained the same results from B-like cells in the liver



Induced pluripotent stem cells stability, efficiency and safety could be ameliorated using miRNAs instead of
Yamanaka’s factors or using Nanog and Lin28 instead of c-Myc

NOD mouse can be humanized.
According to our studies we suggest to go ahead with experimantation in non-human Primates.
Challenges still remain for non-human Primates B-like cells differentiation.

Suicide genes could be a way to enhance the safety of ex vivo gene therapy, by eliminating the transduced
cells at the site of implantation.

Chimeric RRE | [cppt imeri
LR |— P2 | | RhMLVpromoter | Atk | T2A | BMP-2 or Luc Chimeric

F. Alaee et al., 2014 Gene Therapy



Time of work: 5 years, 70 000/80 000 $

WT mouse+ NOD mouse: 26$ (x51 WT mouse) + 44$ (x50 NOD mouse)
Stabulation for the mice: about 500$/month

Culture dishes (Sigma-Aldrich): 119$

Yamanaka’s factors plasmid: 65%

Lipofectamine LT Reagent with Plus Reagent (Invitrogen) 0,75ml: 400€
qPCR (miScript SYBR Green PCR Kit- QIAGEN): 451$

Toxicity assay: 4008

Taq PCR Core kit (QIAGEN): 1713

Lentivirus (1ml at titer >1x1076 TU/ml) and plasmid (Addgene): 2503 (x5)
Next Generation Sequencing: 1500-3000€

FACS antibodies: 200-300$/each + respective controls
Immunohistochemistry antibodies: 200-300$/antibody + secondary antibody
ELISA assay kit (biorbyt): 580%/plate

Western blot antibodies: 300-400$/antibody + secondary antibody

Supplementary costs including routine lab experiments are not evaluable
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