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STEVENS (1959, 1964) TERATOCARCINOMA
PIERCE (1960) EC
KLEINSMITH, PIERCE (1964) EC
STEWART, MINTZ (1981)

EVANS, KAUFMAN (1981)  ES
MARTIN (1981)

SMITH, HOOPER (1987) - FEEDER CELLS, LIF

FOLGER, THOMAS, CAPECCHI (1982) - HOMOLOGOUS
RECOMBINATION

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



GENE TARGETING EXP.
SUBTLE MUTATION (HIT AND RUN)
CRE RECOMBINASE

GENE TRAP
ENHARCER TRAP
CLONING
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General selection strategy for
ES + DNA

DNA preparation
Enzymatic digestion
Electrophoresis
Southern blot
Hybridization
Autoradiography




Generation of mouse germ-line
chimeras
ES D3

_hr-_‘_d—ﬂ




MHC class 1

target cell

CD8 a-chain
CD8 p-chain

T lymphocyte
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Generation of mouse germ-line
chimeras
ES D3
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Locus of Interest Cre-recombinase
= expression vector

Mammary
. . 4
Site-directed mutagenesis by homologous

te-di ) specific
recombination in ES cells: introduction of Lox Psites Promoter

Derivation of
transgenic mice

(double gene replacement)

. Crossing to obtain
Eﬂl’ﬂﬂlﬂn ﬂf B e . d[)u blE transgenic
transgenic mice

mice
In mammary-gland cells: Cre+ /
Exon-deletion: v

alteration of gene expression
/& x In any cell but mammary gland cell

No alteration of the gene expression




ZFNs — Zinc finger nukleasy — DNA
binding domain + Fok I endonuclease
monomer

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

l ZFM cleavage ]

" Add
Donor ONA |
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| recombination |

Targeted gene relacement Tdr;elad mutagenesis

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



TALENS — transcription aktivator-like effector nucleases, TALE-based
nucleases
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Target DNA
+C HNl—=A NG—=T HNN-=G

*-ACGTAGCTIZCN LAY CTGTECAGTITETIGETTTEICTACCETA
' -TECATCEACSTA 2 TAS TEACACGT AR CACCARACRGATGECAT

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
zbytka Carlson D.F. et al., www.pnas.org/cgi/doi/10.1073/pnas.1211446109



http://www.pnas.org/cgi/doi/10.1073/pnas.1211446109

DMA specificity
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Currerd Opanion in Biotechnology




TALEN 1 Dimerized Fok1

kT Muclease
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DNA DSB
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1) Imprecise repair= DNA indel. 3) Templated gene conversion
indel
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2) Transgene insertion into DSB.

- Sequence vanant
NM INW 4) Templated transgene targeting
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A Introgression

Dairy Breeds Polled Beef Breeds
Horned NATURALLY no horns

The polled allela ()
is dominant to the
homed allela ih)

Meat Yield

B Meat Quality

Milk Yield 3 %

B. Crossbreeding. | Milk Quality
Meiotic contamination = :
i p = B+ ger?eratrnns of bacl-;cr::ss
i required to recover dairy
P genetic merit

C. TALEN mediated gene conversion.
TALEN Cut
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< Red Angus template

Beneficial Allele Introgressed
Genetic Merit preserved
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1: Cloning of a Possible applications
somatic cell
2: Production of 3: Gene therapy

transgenic animals
+ Insert gene to
Insert gene for correct

Enucieated Somatic  desired protein abnormality
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Somatic
cell from

Lé patient

transferred
to
patient

Transi:: offspring
L

= Cells grow without
» Desired protein rejection

secreted in milk * Patient cured of
genetic abnormality




