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Genetic and physical maps for the 16 chromosomes of Saccha-
romyces cerevisiae are presented. The genetic map is the result of
40 years of genetic analysis. The physical map was produced from
the results of an international systematic sequencing effort. The
data for the maps are accessible electronically from the Saccha-
romyces Genome Database (SGD: http://genome-www.stanford.
edu/Saccharomyces/).

During the past 40 years, 11 compilations of mapping data for the
yeast Saccharomyces cerevisiae have been made by R. K. Mortimer and col-
leagues1–11. The last such compilation11 included mapping data to 1991,
and contained for the first time the results of physical as well as genetic
mapping methods. Here we present the twelfth, and probably the last,
such compilation. These final maps are based on the genetic information
accumulated over the years1–11 and, for the physical mapping data, on an
entirely new set of data: the complete genomic sequence of S. cerevisiae.

The genetic and physical maps were derived from two entirely different
types of data. Genetic distances between genes were determined by tetrad
analysis. Distances for gene–gene and gene–centromere linkages are
expressed in centimorgans (cM) and were calculated using a maximum-
likelihood equation12 which yields values for map distance, an interfer-
ence parameter, and error calculations for these two parameters. Mapping
results on more than 2,600 named genes are presented. Physical distances
are calculated directly from the complete DNA sequence. The precise val-
ues of all parameters (both tetrad analysis results and chromosomal base-
pair coordinates) are available from the SGD. 

Associations between open reading frames (ORFs) and corresponding
mutations were made using a set of hybridization filters, originally pro-
duced by L. Riles and M. Olson13, which are now available from the
American Type Culture Collection (http://www.atcc.org/). Other such
associations were made by complementation experiments using cloned
DNA fragments and/or sequence analysis of mutants. The data for some
of these associations are published, but the documentation for all of them
can be found on SGD. 

Now that the entire yeast genome sequence is available, most revisions
of the map will consist of associations between a biological function and
an ORF. These associations will often involve the study of mutants of the
gene. In the past, such an association invariably resulted in the naming of
the gene; this process is likely to continue until all of the genes have been
associated with a function and have thereby acquired a name. Because the
genetic and physical maps are unlikely to change significantly, we see no
need for any future publications; rather, we expect the electronic version of
the maps to evolve into increasingly accurate guides to S. cerevisiae biology. 

The maps shown here are also available in a continually updated 
electronic form from the SGD (http://genome-www.stanford.edu/
Saccharomyces/), which will also provide directions to other useful
information (gene names, aliases, phenotypes, mapping data, protein
information, and curated compilations of published literature about
genes). 
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FFiigguurreess  II--XXVV II  ((oovveerrlleeaaff,,  ppaaggeess  6688--7733)) :: Genetic and physical maps, and
their correlations, of the 16 Saccharomyces cerevisiae chromosomes. A
parallel comparison of the physical map (left, in kilobase pairs) and the gen-
etic map (right, in centimorgans) of each of the 16 chromosomes is illustrat-
ed. The information in this figure is available on the Saccharomyces
Genome Database (http://genome-www.stanford.edu/Saccharomyces/).
The physical map consists of coloured boxes that indicate ORFs. ORFs on
the Watson strand (left telomere is the 58 end of this strand) are shown as
red boxes, those on the Crick strand as blue boxes. Where it has been
defined, the gene name of an ORF is indicated. The genetic map is based
on data collected since 1991 by the SGD project, as well as on earlier
data1–11. Horizontal tick marks on the right of the genetic map line indicate
positions of genes. Lines connect genetically mapped genes with their ORF
on the physical map. A single name is listed for known synonyms.














