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Ganancia de funcion:
Transfeccion (transiente o estable)
- Transgénesis

Pérdida de funcidn:
*Antisentido/Dominantes negativos
*Mutagénesis (al azar o dirigida)
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Transfeccion.

Transiente o transitoria:

No hay integracidn en el genoma

No se requiere seleccion
Experimentos de corto plazo (1-3 dias)

Estable:

Requiere seleccion

Integracion (como es?)

puede causar rearreglos genémicos, mutaciones
baja frecuencia

Es heterdloga

Se genera una linea celular propagable.
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Formas de transfectar:

Fosfato de Ca

Electroporacion

Lipofeccidn

Virus Lipid-Mediated Transfection in Mammalian Cells

"Gene gun" -
"\',22{'3'," Endocytosls\ - «”‘

DNA \
Q

DNA-Lipid
Complex

Lligofection Cell
eagent Membrane

Figure 8
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Transteccion dirigida
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Genes reporteros - cotransfeccion...vector minimo? Control de exp?

EYFP Endoplasmic Reticulum Localization Vector

puC cMmv
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Replication | Targeting
rigin Sequence
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Modificacion de la expresion
génica en tejidos u organismos

e Ganancia de funcion:

— Transiente
(Microinyeccion de acidos
nucleicos)

— Estable
(Transferencia génica
o transgénesis)
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Modificacion de 1a Expresion
Génica F s

e Ganancia de funcion:

— Microinyeccion de mRNA =
— Electroporacion
A
— Infecci0n con retrovirus F ‘
— Transgénesis A Ii20'A->Xbra)
@
r0jJo verde
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In ovo electroporation




Modificacion de 1a Expresion
Génica
e Ganancia de funcidn:

— Microinyeccion de mRNA/DNA

— Transgénesis
(microinyeccion,
transposones, retrovirus,

electroporacion)
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Sistema Gal4/UAS de expresion génica en Drosophila

Enhancer-trap GAL4 UAS—-gene X

Genomic
~ enhancer _&_
Tissue-specific expression Transcriptional activation
of GAL4 of gene X

Nature Reviews | Genetics
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Transgénesis en Vertebrados

e

e

Pez cebra

P e
)

" . Linea
‘Microinyeccion ——— (.
9 transgeénica

S

Thursday, January 12, 2012



Nucleo
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Mamiferos:
inyeccion en el cigoto

Injection needle
containing DNA

Zona pellucida

o Pronucleus

Q Pronucleus

Zygote Transfer injected Transgenic
zygotes to pseudopregnant Q hemizygous
for insertion

Thursday, January 12, 2012




Como obtener Ratones
transgénicos

Inyeccion de células troncales
Embrionarias manipuladas en el blastocisto

Inyeccion de DNA exdgeno
a nivel de cigoto
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Mouse Making Transgenic
Chimeras Mice

'
| |
' §
B—C ' Bt
t I,_,l (\\’\ - ® »1.":'-._‘&
i Q&r_s’-jj .’.}a e
Rastocy

o o Wastocyves implasted
i foster mother

~ ; 0 .',‘,: . & .
l.', S . 1 s
D Cells with [ |

L ™ - R \

e, transgene 0 K )

Chimeric
blastocyst chimeras

Thursday, January 12, 2012



Crecimiento y diferenciacion de células

ES en cultivo

Blastocyst

1

Y
embryonic
stem cells

;

v
stem cell

1solation

v
colony ol
undifferentiated
stem cells

v
differentiated
stem cells

v

. 2

neuronal stem cel cystic structures of endoderm- differentiation of hES
denvatives like cells from hES into beating muscle

Tipos celulares
obtenidos:

»Neuronas

»Células pancréaticas
» Cartilago hueso
»Cardiomiocitos

» Cé€l hematopoéticas
»Cél.endoteliales

»Hepatocitos
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Modificacion de la Expresion
Génica

e Pérdida de funcidn:

— Estable Mutantes---> -dirigidos, knock out
-al azar (mutagénesis)
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Inject ES cells
into a host
blastocyst

Select for cells
that have

the DNA
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Premio Nobel 2007: Knock outs y recombinacion homdloga en
mamiferos

Cells with random integrants are killed during
negative selection via treatment with gancylovir
or FIAU [1-(2 -deoxy-2 -fluoro-3-Darabinofuranosyl)-
5-iodouracil], compounds
that require phosphorylation by HSV-tk to inhibit
DNA synthesis. An ~2000-fold enrichment

of targeted clones can occur with this

type of vector. Even with positive and negative
selection, a substantial number of ES cell

clones that arise in culture are false positive,

since HSV-tk can be inactivated before recombination
by events like partial deletions. The

23
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Cell, Vol. 87, 13171326, Decomber 27, 1996, Copyright ©1996 by Cell Pross

Subregion- and Cell Type-Restricted
Gene Knockout in Mouse Brain

25
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Modificacion de la Expresion
Génica

e Pérdida de funcidn:

— Estable Mutantes---> dirigidos, knock out
al azar (mutagénesis)
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Mutantes, rastreos génicos

Christiane Niisslein- A i
Volhard y Eric Wieschaus oy g R
Heidelberg 1980 - e W
(Premio Nobel en 1995) el Sy
GENES CONTROLLING

SEGMENTATION
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Esquema de mutagénesis en tres generaciones
Niisslein-Volhard/Driever 1996
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(2000)
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Aplicaciones biotecnologicas

Human oy -antitrypsin { .-\A;r] gene

B-Lactoglobulin..__
promoter :

Recombinant
DNA is injected
into pronucleus

'j_ Implant into foster mother
Holding
pipette
-~
Transgenic Obtain milk
\ ' progeny are from transgenic

identified by animals
PCR Expression of human

AAT is restricted to
mammary tissue
and is secreted

into milk.

.

>

Fractionate
milk proteins

I
Human AAT
protein is
collected
in milk
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Clonacion

’ -

L —> S - .
A‘ - ot s
Eeh 4 skin cells « «
4 ‘ taken from o
Id g edult N skin cell is
™ placed next to

nucleus-fr
adult being cloned i ucleus-free egqg

and
| electric pulse
: causes skin cell —) -
—— - to fuse with
~ —r €99
_ nucleus /cell division

unfertilized containing DNA

eg is removed
taken ?rom from egg

adult female

adult female

early-stage
embryo
is implanted in

surrogate mother

cloned animal

Thursday, January 12, 2012



Salmon transgénico

a Hatchery enviconment c

Satinticn-fod transgenic

w—

Restricted growth transgenic

R
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Simvismed nature tramsgenic
R =i
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