
Functional analysis of a gene-rich region of human chromosome 8 by
comparative sequence analysis and targeted mutagenesis of the mouse

The DNA sequences of most human and murine Genes

have been determined in the course of the respective

Genome Projects,but in many cases the function of

these genes cannot directly be deduced from their DNA

sequence. Thus mutagenesis of the mouse,the most

important biomedical model organism,w ill become

more important for the functional characterization of

the sequenced genes.

In the course of this project w e have started to utilize

cross-species comparative sequence analysis and tar-

geted mutagenesis of the mouse for functional analysis

of a selected region of the human genome. The target

region is located on chromosome 8p in man and corre-

sponds to Chr 8 in mouse (see Fig. 1).

Cross-species comparative sequence analysis

For the structural analysis of the homologous genome

regions know n sequences of man,mouse and rat have

been used. In addition to available sequences one

Neuregulin 1 containing BAC has been sequenced in the

laboratory of M atthias Platzer. For cross-species com-

parative sequence analysis,the PIPM aker program

(Schw artz et al.,2000) and a new ly developed program

called Genalizer w ere utilized. The comparative

sequence analysis revealed,besides the structures of

the genes of the target region,an unexpectedly high

number of “conserved non-coding sequences”(CNS).

These w ill be investigated in more detail in collabora-

tion w ith the group of Prof. R. Giegerich (Technical

Faculty,U niversity of Bielefeld). CNS elements might

have important regulatory functions and thus might be

potential targets for our planned phenotype driven tar-

get region specific random mutagenesis. Especially for

the Neuregulin 1 locus,w hich is one of the most inter-

esting target genes of the analyzed region,the compar-

ative sequence analysis w as carried out in detail.

Targeted deletion mutagenesis

The selected target area w ill be deleted by tw o differ-

ent strategies in murine embryonic stem cells. As origi-

nally planned the radiation induced random deletion

mutagensis follow ed by regionspecific selection as

developed by You et al. (1997) has been started. For

complementation a Cre recombinase mediated deletion

strategy,modified according to Ramirez-Solis et al.

(1995) w ill be utilized. The advantage of the latter strat-

egy is the possibility to define deletion endpoints.

Progress in radiation induced mutagenesis

For the radiation induced strategy first targeting vec-

tors w ere constructed (see Fig. 2) and first initial irradia-

tions have been performend. In addition a set of poly-

morphic PCR markers (see Fig. 2) have been established,

w hich allow  the rapid screening of Chr 8 specific dele-

tions. For radiation deletion mutagenesis a 129 x

C57Bl/6J F1 hybrid ES-cell line is used and the loss of the

polymorphic markers in Chr 8 of either of the parental

strains can be scored for the estimation of the deletion

sizes.

Progress on Cre mediated deletion mutagenesis

For Cre mediated mutagenesis targeting vectors w ere

constructed for delivery of LoxP sites to the planned

deletion end points (see Fig. 2). The vectors w ill be

sequentially transfected into ES cells follow ed by selec-

tion. Tw ice targeted ES cell clones then w ill be tran-

siently transfected w ith a Cre recombinase expression

plasmid and screened for the deletion.

Phenotype-screening and D N A -chip mutation analysis

DNA microarray based expression analysis has success-

fully been tested in collaboration w ith Dr. J. Beckers

(GSF-Institute for Experimental Genetics,M ünchen).

M icroarray technology is expected to facilitate the

mutation analysis in future.
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Fig 1: Target region on Chr 8 of man and mouse.Genes are listed according to the hu-
man and mouse genome draft versions;the homologous regions of conserved synteny
are boxed.

Fig 2: Deletion strategy and locations of planned deletions.Genes are shown as
blue boxes, established polymorphic screening markers are indicated as red
lines, targeting vectors are shown and the planned delectins are indicated.
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