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One of the project aims for the past year have been to further refine the cytogenetic-based
physical map of chromosome 16. This has been achieved by extending the panel of
mouse/human hybrids of chromosome 16 to over sixty hybrids and mapping approximately
250 DNA markers, Fig. 1. The high resolution of this physical map, with an average
distance between breakpoints of less than 1.6 Mb, and the availability of at least one STS in
the majority of these intervals, will be the basis for constructing extensive ~ontigs of cloned

DNA.

In collaboration with the Los Alamos National Laboratory, we have mapped cosmid contigs
to this high resolution cytogenetic-based physical map. Currently greater than 12% of the
euchromatic DNA of chromosome 16 (estimated at §5 Mb) which has been cloned into
cosmids, and assembled into contigs, has been physically mapped to this chromosome. The
cytogenetic-based physical map will form the basis for closure of the cloned DNA map in
16922.1. YACs have been isolated (in collaboration with CEPH) at the proximal extremity
of 16g22.1 and are currently being assembled into a contig. It is planned to extend this
process by use of both the currently mapped STSs and additional STSs isolated from a

library constructed by microdissection of this chromosome band.

The aim to produce a synthesis of the physical and genetic linkage maps of chromosome 16
has been achieved, Fig. 2. The majority of DNA markers which have been typed in the

CEPH families have now been physically mapped to the chromosome using the hybrid panel.



A CEPH consortium map of chromosome 16 is currently in progress and is being

coordinated from our Department.

The (AC)n microsatellite markers which have already been isolated have been distributed to
a number of collaborating groups mapping disease genes. These include Prof. M. Gardiner,
London (Batten disease); Dr. Mary-Clair King, San Francisco (breast cancer); Dr. Sandra
Marles, Winnepeg (lattice corneal dystrophy, type I) and Dr. Daniel Kastner, Bethesda

(familial Mediterranean fever).

A cDNA library derived from unprocessed RNA message has been constructed from the
somatic cell hybrid CY18 (this contains only chromosome 16) . Identification of human
chromosome 16 specific cDNA clones can be undertaken by screening of such a library with
total human DNA. Evaluation of this library is presently being undertaken and it is hoped

this will be a valuable procedure for isolating human chromosome 16 genes.

The future short-term aims of this chromosome 16 project include the completion of the
STS-based genetic map of chromosome 16. The refinement of the c¢ytogenetic-based
physical map will continue, with emphasis on mapping STSs from cosmid contigs (in
collaboration with Los Alamos), and the development of ESTs (expressed sequence tagged
sites). There will be increased emphasis on the isolation and use of YACs to enable the

construction of contig maps spanning large regions of this chromosome.
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FIG. 1.Cytogenetic-based physical map of human chromosome 16. The portion of
chromosome 16 present in each mouse/human hybrid cell line is delineated by a horizontal
line with an arrow indicating the direction of the retained portion of chromosome 16 from
the breakpoint, Breakpoints of fragile sites are indicated by horizontal arrows. The majority
of hybrid cell linres contain the portion of chromosome 16 from the breakpoint to the tip of
the long arm (qter) and have been derived from trinslocations involving chromosome I16.
Exceptions are five interstitial deletions (CY125, CY127, CY130, CY138, CY160), the hybrid
CY18, which contains an intact chromosome 16; the hybrid CY180, which was derived from
an insertional translocation of 16pl3 into 1lqg; and CYI8A and CY145, which contain one
and two fragments of 16, respectively. The relative sizes of the idiograms for the short and
long arms are not to scale. Hybrids CY2 and CY3 contain the der(X) and the der(16),
respectively, from the same t(X;16) translocation. DNA markers are divided into columns
corresponding to genes, cosmids that have been assembled into contigs by repetitive sequence
fingerprinting and oligonucleotide primers that flank (AC)n microsatellite repeats by the Los
Alamos National Laboratory, and other anonymous DNA markers. When such (AC)n repeats
have been identified in previously mapped DNA markers, the location of these markers is
also given. All genes, cosmids or other DNA markers that have been converted to STS
format by synthesis of oligonucleotide primers, are indicated by #. All polymorphic markers
that have been typed in the CEPH pedigrees are indicated by *. The D numbers are
abbreviated, e.g. D/653 to S§3, and DNA marker names are given in brackets. [In situ
hybridixation to prophase banded chromosomes provided additional links between the
ordered panel of hybrid breakpoints and the idiogram, The location of the hybridization
signal as indicated by a vertical line.
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FIG. 2 Comprehensive linkage map for chromosome 16. a. Order of loci with framework
loci indicated in bold type (*). Adjacent loci not uniquely ordered by chromosomal
breakpoints and/or with likelihood support of less than 1000:1 are indented and indicated by
a dotted line. b. Order and distance between those loci with minimum heterozygosity of
60%. c. Position of the 6 PCR based microsateilite markers.
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