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In 1968, a Johns Hopkins Ph.D.
candidate named Roger Donahue
found linkage between the Duffy
blood group gene and a particular
heteromorphism of chromosome
1.' His report marked the first
“mapping” of a specific gene to a
specific autosomal location. Al-
ready by that time, 68 genes had
been assigned with some con-
fidence to the X chromosome,
mostly via observations on the
typical pedigree patterns of “sex-
linked” inheritance. These 68 es-
tablished X-linked traits, along with
other, less certain linkages, were
cataloged in the second edition of
my book, Mendelian Inheritance in
Man,? published in 1968.

In the remarkable decades
since Donahue’s report, specific
genes have been assigned to
specific chromosomes and chro-
mosome regions at an ever-accel-
erating pace. The totals are now
more than 150 genes assigned to
the X chromosome and more than
1,300 assigned to specific auto-
somes. At least some regional in-
formation is available for more than
half of the genes on the X chro-

mosome and for more than 80% of
the autosomal loci—ie, not only the
chromosome for these genes is
known but also, with fair precision,
where on the chromosome each
resides.

Methods for Mapping

The rapid advances in this field
can be credited to the develop-
ment of new methods, specificaily,
the commingling of four method-
ologic streams: family linkage
studies, chromosome studies,
somatic-cell hybridization studies,
and molecular genetic studies.
The latter two methods in particu-
lar have been largely responsible
for the accelerated pace of dis-
covery in recent years (Figure 1).

The early 1970s saw the intro-
duction of somatic-cell hybrid-
ization, which correlates chro-
mosome studies with the seg-
regation of human cellular charac-
teristics in subclones from rodent-
human cell hybrids. As indicated
in Table 1, somatic-cell hybrid-
ization in all of its variations has
been responsible for the largest
number of assignments of genes
to autosomes.

Beginning about 1980, molecu-
lar genetic methods entered the
methodologic mix. Southern blot
analysis of DNA from somatic hy-
brid cells permitted the mapping
of human genes,-even though they
are not expressed in the cultured
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cells. Recombinant’ DNA restric-
tion enzyme technology provided
DNA markers (restriction fragment
length polymorphisms, or RFLPs,
pronounced “riflips”) for use in
family studies. Molecular genetics
also provided the methods for in
situ chromosomal hybridization, a
combination of molecular genetic
and chromosomal studies.

It is of considerable interest that
in situ hybridization has risen to
second place in the production of
autosomal assignments (Table 1),
because the methods for reliable
in situ hybridization for mapping of
single-copy genes did not be-
come available until 1981. The first
gene assigned a chromosomal lo-
cation by in situ hybridization was
that encoding the kappa light
chain of immunogiobulin, mapped
by Ferguson-Smith and col-
leagues in 1981. Also in that year,
Harper and colleagues® used in
situ hybridization to confirm the
assignment of the insulin gene to
chromosome 11 and to narrow the
localization to the tip of the short
arm of that chromosome.



