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PAK2 D212N/D212N & PAK2 +/+ E9.5 Embryos

Introduction

The goal of the Gene Targeting and Transgenic Facility (GTTF) is 

to utilize advanced transgenic and gene targeting technologies to 

efficiently produce and preserve genetically engineered mice for 

animal model research for investigators at UVa.  In order to 

achieve this goal, GTTF outlines the following strategic plan:

Å Build a team of staff with expertise in creating animal models.

Å Streamline processes and improve efficiencies.

Å Enhance the use and application of ES cell based technology.

Å Offer customized model design, development and preservation.

Å Support research grant applications and faculty recruitments.

Gene targeting in mice has been accomplished traditionally with 

embryonic stem cells derived from 129 strains.  Because of their 

genetic variability, poor reproductive performance and abnormal 

behaviors, the 129 knockout mice are therefore preferably 

backcrossed to C57BL/6 mice.  C57BL/6 is a reference strain of 

the mouse genome, many mutants are maintained on this 

background and widely used in genetic, immunological and 

behavioral studies, which provide significant advantages of 

producing knockout mice directly in the C57BL/6 strain.  GTTF 

has derived C57BL/6 and C57BL/6J -Tyr c-2J ES cell lines.  We 

injected black B6 ES cells into albino B6 host blastocysts and 

created this male black albino chimera.

Deriving ES Cell Lines for Gene Targeting Directly onto the Desired Genetic Background. We have 

derived multiple ES cell lines from several mouse strains, thus making it possible to improve the 

targeting efficiency and to manipulate genes in strains with desired genetic background.

De Novo ES Cell Line Derivation

Gene Targeting with C57BL/6 Strain
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Albino littermate Black albino chimera

ROSA26 Knock -in

ÅROSA - Reverse Orientation with Splice Acceptor

ÅpGEN -ROSA ȁgeo (pSAȁgeo) - a promoter -less retroviral gene 

trap vector with neo in reverse orientation

ÅFirst ROSA mouse in 1991 (Friedrich and Soriano)

ÅFirst LoxP -STOP-LoxP Lac Z gene targeted to ROSA26 locus in 

1999 (Soriano)

Å Reporter mouse lines (LacZ, Luc, EGFP, EYFP, PAP)

Å Deleter mouse lines (Cre, CreERt, CreERt2, Flp, Flpe)

Å Transgene knock-in mouse lines (Ubiquitin, DTA, Wnt1, rtTA, 

smoM2, transposase, Notch1, Hdh, Gpnb5 etc.)

Å Plasmids (pBigT, pROSA26PA and pROSA26-5õ) available from 

GTTF for making ROSA26 KI constructs

Service

ˋTransgenic mouse production ˋConditional gene targeting

ˋKnockout mouse production ˋRosa26 knock -in

ˋSpeed congenic mouse derivation ˋMouse ES cell line derivation

ˋEmbryo cryopreservation ˋMutant mouse assisted reproduction

Mission

GTTFõs mission is to support transgenic and gene targeting research endeavors, to advance 

genetic technologies for germline and embryonic stem cell manipulations, and to serve as a 

resource for design, development and derivation of customized mouse strains.

Conventional (30 mths) Vs Speed (15 mths) Congenics 
EGFP ZIP3 Knock -in E0.5 -3.5 Embryos

A blastocyst -derived ESC colony AP activity in established ESC colonies

Neo+ clone Recombinant Efficiency ESC

GTTF Handled Projects

Project 1 73 11 15% R1

Project 2 29 3 10% B6

Project 3 160 40 25% R1

Project 4 155 69 44% R1

Project 5 41 10 24% R1

Project 6 64 19 29% B6

Total 522 152 29%

Reported in Literatures

Soriano 23 8 30% AK7

Glass 100 80 80% R1

Melton 12 3 25% AK7

Nagy 140 12 8% R1

Constantini 27 3 10% JM -1

Hsu 180 19 10% CSL3

Total 482 125 26%

Rajewsky K. et al, Science 316:604 -8, 2007

Speed Congenics

Markel P. et al. Nature Genetics 17:280-4, 1997
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