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General strategy for gene targeting in mice

| Step 1 Gene targeting in ES cells |

1. ES cell culture
Embryonic stem (ES) calls
are cultivated from mouss
pre-implantation embryos

(blastocysts).

4. Proliferation

of targeted ES cell
Selection for presence of neo’
and absence of HSV-tk
enriches targeted ES cells.

~/ Rare cell carrying
targeted gene

Positive-negative
\ selection

Fure population of ES cells
carrying targeted gene

/ 2. Construction of targeting vector

Target gene

:r Insertad DNA =L,

Vector neo HSV-1k
| e - =1 1
Homolug‘uus DNA Hcmulog‘uua DNA

The vector contains pieces of DNA that are homelogous
to the target gens, as well as inserted DNA which changes
the target gene and allows for positive-negative selection.

3. ES cell transfection

The cellular machinery for homologous recombination
allows the targsting vector enables the targst vector to
find and recombine with the targst gene.

neol
Vector HSV-IK

' [N '
' e '
=

Ta;g-el gene

Homologous
recombination

- = ) s e
Targeted gene

Step 2 From gene targeted ES cells to gene targeted mice

=t 7H] Zjfs}t w49l
L0 2 HjolET | ES
o] F2 90039 7IAKIIE 4
glo|Utl 2o} Lajn AnjAA

e o2
e Ao de] Rl meifolH

5. Injection of ES cells into blastocysts

The targated ES cells
are injectad
into blastocysts..

with the cells of tha innar cell mass
from which the embryo develops.

6. Birth and breeding

.whera they mix and form a mosaic

The injected blastocysts ars implanted
into a surrogate mother where they
develop into mosaic embryos.

= Mosaic inner
\ cell mass

Bom mosaic mice

of mosaic mice

The mosaic mice mate with nomal mice

to preduce both gene targeted and

normal offspring. l

Mosaic mouse o

Normal
mouse ¥

B B D [ [ SIS @
m
Gene targeted mice — called "knockout mice” i Sperm Mormal mice
when the targeted gene is inactivated
@ The Nobel Gommittee for Physiology or Medicine  llustration: Annika Rohl

732 19818 EH5EA
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FEH 2= vljokE7 | A2

LAAE HoldAHKnock—in) Aeksl=(knock—out)
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