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PROJECT SUMMARY

In this research project we have proposed to develope rodent/human hybrid cell
lines each containing a single different human chromosome. The human chromosomes
will be marked with Ecogpt and stably maintained by selection in the hybrid cells.

The experimental approach to produce the proposed cell lines involve the
following: We will first transfer a cloned selectable marker, Ecogpt (an E. coli gene for
xanthine-guanine phosphoribosyltransferase;: XGPRT) to normal diploid human cells using
a retroviral vector. The transferred gene will integrate at random into multiple sites in
the recipient cell genome. Clonal cell lines from independent transgenotes will each
carry the selectable marker integrated into a different site and perhaps a different
chromosome. The chromosome carrying the selectable marker will then be transferred
further to mouse cells by microcell fusion. In addition we will also use directed
integration of Ecogpt into the chromosome present in rodent cells, otherwise not marked
with a selectable marker. This will allow us to complete the bank of proposed cell line.

The human chromosome, since will be marked with a selectable marker can be
transferred to any other cell line of interest for complementation analysis. Clones of
each cell line, containing varying size segments of the same chromosome produced by
selection for the retention or loss of the selectable marker following X-irradiation or by
metaphase chromosome transfer method will facilitate physical mapping and
determination of gene order on a chromosome.
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TECHNICAL REPORT

Objective: The objective of the research project is to transfer individual human chromosomes
to mouse and/or Chinese hamster cells to produce hybrid cell lines each harboring a single
different human chromosome. The human chromosome present in rodent cells will be
marked with a dominant selectable marker and maintained by selection. These cell lines
will serve as a national resource for mapping and sequencing the human genome.

Methodology: The details of rnethodology has previously been described in the original grant
application. In summary, we will first transfer a dominant selectable marker into a human
lymphoblastoid (L1265, L1343 and L8282) and a normal fibroblast cell line using retroviral
vectors. The retroviral vectors available in our laboratory are modified to clone genes for
xanthine guanine phosphoribosyl transferase (Ecogpt) and resistance to antibiotic
hygromycine (hygro) together. These vectors are transfected into a packaging cell line (PA
317) to produce infective virions. The vectors packaged as virus particles are infected into
human cells to produce a bank of cell lines each containing a single different marked
chromosome. The marked human chromosomes are then transferred to rodent cells by the
method of microcell fusion. An outline of the methodology is given in figure 1.

Progress Report: The progress made towards the final goal since the inception of the project is
as follows: ‘

I. We have constructed the necessary vector system for integrating the selectable
marker into the human chromosomes.

2. We have recovered at least 102 independent clones of a fibroblast cell line each
carrying the marker integrated into a different site. These clones are being analyzed
to identify 24 cell lines each carrying the marker integrated into different
chromosome,

3. A mixed population of lymphoblastoid cells carrying the selectable marker has also
been produced. These cells will be fused with a mouse cell line to rescue the marked
chromosome into mouse/human hybrid cells.

4, We have developed an experimental strategy using PCR technology to rescue the
human DNA sequences that flank the integrated selectable marker. DNA sequences
recovered from independent clones, each carrying the marker at a different site, are
uszd as probes to identify the chromosome of origin. This will allow us to identify 24
clonal cell lines each carrying the selectable marker into a different chromosome.
Once identified, each chromosome will be transferred by microcell fusion into mouse
or hamster cells. We have already applied this system to identify marked
chromosomes in six clones.

5. Using marked lymphoblastoid cells and clones of fibroblasts we have produced a total
of 12 monochromosomal hybrids to date. These hybrids include:

Hybrid Description Human Chromosome
RA2-1 Mouse/Human 2
RA7 Mouse/Human 7
RA9 Mouse/Human 9
RA 15 Mouse/Human 15
RA-H 16 Chinese Hamster/Human 16
RA 17 Mouse/Human 17

In addition, there are six other hybrids in which identity of the human chromosome is
not confirmed.



6. In parallel to these studies we have developed a method of DNA fingerprinting using
PCR based DNA amplification for the identification of different human
chromosomes. DNA fingerprinting allows the identification and mapping of
subchromosomal fragments present in different hybrids.
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