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Figure 9 Summary of preimplantation development.
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-addition of methyl groups to the 5-position of cytosine within
cytosine-guanine dinucleotides (CG)

High level of methylation — gene silencing

Imprinted genes — difference of methylation status of the

regulatory region determines whether the maternal or paternal
derived allele is expressed
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Bovine rRNA genes

10 nucleolus organizer regions on chromosomes 2, 3, 4, 11, 28.
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Nucleolar proteins in bovine embryos

Single nuclei from bovine embryos
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STEVENS (1959, 1964) TERATOCARCINOMA
PIERCE (1960) EC
KLEINSMITH, PIERCE (1964) EC
STEWART, MINTZ (1981)
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MARTIN (1981)

SMITH, HOOPER (1987) - FEEDER CELLS, LIF

FOLGER, THOMAS, CAPECCHI (1982) - HOMOLOGOUS
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THOMSON (1989) - GENE TARGETING, GERM LINE

SIMS, FIRST (1993) - CLONING, FARM ANIMAL

STEWART et al. (1994), MATSUI (1992) - GERM CELLS

J. GEARHART’S GROUP (SHAMBLOTT et al., 1998) — HUMAN EG
UNIV. OF WISCONSIN ( THOMSON et al., 1998) — HUMAN ES
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Generation of mouse germ-line
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Generation of mouse germ-line
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Locus of Interest Cre-recombinase
& : expression vector
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Site-directed mutagenesis by homologous specific
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ZFNs — Zinc finger nukleasy — DNA
binding domain + Fok | endonuclease
monomer

Double-strand break — oprava
pomoci non-homologous end-joining,
drobne¢ inzerce nebo delece (indels)
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Targeted gene relacement Tarqeled mutagenesis

Caroll D., Genetics, 188: 773-782, 2011



TALENS — transcription aktivator-like effector nucleases, TALE-based
nucleases
(@) LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG

DNA Binding Domain
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TALE — bakterialni proteiny, pathogen Xanthomonas — injikace proteinli do infikovanych rostlinnych bunck
Rozpoznani cilové DNA v hostitelském genomu, aktivace exprese genli, nezbytnych pro multiplikaci pathogenu

DNA binding domain — sklada se z tandemu 15,5 — 19,5 single repeats, kazdy se sklada z 34 vysoce konzervovanych
zbytkl Carlson D.F. et al., www.pnas.org/cgi/doi/10.1073/pnas.1211446109
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1: Cloning of a

Possible applications
somatic cell

2: Production of
transgenic animals

3: Gene therapy
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