Generating genetically modified model marmoset
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Overview of production of transgenic marmoset
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Disadvantages of the viral vector technique for
production transgenic animals
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Lentiviral vector

Tg marmoset

4

introduce DNA longer than 5kb

Difficult to

produce targeted gene knock out animals

There are no pluripotent stem cells that have chimeric competent cells to produce
targeted gene knockout animals in most of the mammal species including marmoset.



Production of target gene knock out marmoset using
genome editing techniques
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Production of Interleukin 2 receptor,
common gamma chain gene (IL2RQ)
knock out marmoset using ZFN and TALEN

Interleukin 2 receptor, common gamma (IL2Ry)

"Responsible gene for X-linked severe combined immunodeficiency _’lu
(X-SCID) ALl

e ARn
-Common gamma chain for interleukin-2.4.7.9.15.21 I
B EHEEE
Ken-ya Sato

Application of the X-SCID marmoset

Transplantation immunology

Regenerative medicine

Oncology

Hematology

The KO animal(s) would indicate phenotype from the neonate.

(Sato et al., Cell Stem Cells 2016)



Screening of the most effective ZFNs or TALENSs
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(Sato et al., Cell Stem Cells 2016)



Investigations of genome editing efficiency
In the marmoset embryos
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Estimation of mosaicism
of the genome edited marmoset embryos
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Production of the 112rg knock out marmosets

Construction Injected Transferred Recipients Pregnancies Neonates Mutant animals
N Oocytes embryos (%) P (%) (%)
HiFi-ZFN 131 95 (72.5) 46 10 (21.7) M:11, F:1 M:1 (8.3)
eHiFi-ZFN 58 42 (72.4) 38 5(13.2) M:2,F:3 M:1,F:3(80)

TALEN-ex4 S 5 (55.6) 5 1 (20.0) M:1 M:1 (100)
TALEN-ex2 52 37 (71.2) 24 4 (16.7) M:3 M:3 (100)
M: Male, F: Female
HiFi-A eHiFi-1 eHiFi-B eHiFi-D

ZFN

IL2RG -IY

TALEN

IL2RG
(Sato et al., Cell Stem Cells 2016)



Phenotypes of iImmunocompromised marmosets
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Germline transmission of the KO gene
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IL2RG (_/_) Urine sample collection (2015-164F)

T-4 (1.3yrs)

Sperm

Sperm
L and
Wild
IL2RG (-1Y) | e
Wild type CCTCCCAGAGGTTCAGTGTTTTGTGTTCAATGTCGAGTACATGAATTGCACTTGGAAC
T-4 sperm CCTCCCAGAGGTTCAGTGTTTT-=----mmmmmmmmmmmmmmmmo - GCACTTGGAAC (-25bp)
T-5 sperm CCTCCCAGAGGTTCAGTGTTTTG------- TGTCGAGTACATGAATTGCACTTGGAAC (-7bp)

Modified genes are transferred to next generation



insulin gene mosaic mutation in marmoset embryo
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insulin gene mosaic mutation in marmoset embryo
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Target gene knock down marmoset model
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Analysis of INSR-KD marmosets
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(Takahashi et al., Unpublished)



Time course of INSR knockdown in newborn fibroblast
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Glucose metabolism in Insulin receptor (INSR) KD
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Measurement result of glucose metabolism in
INSR-KD neonate’s fibroblasts
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Summary

Both of ZFN and TALEN are effective strategies to
produce target gene knock out marmosets.

Pre-evaluations of the genome editing tools are important
to obtain target gene KO animals.

Target gene knock down would be another option to
avoid embryonic lethality



Future perspective of marmoset disease models

Drug induce/surgical model
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