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CHAPTER 1
Introduction

As geneticists look back, they see that mutated genes
musgt have been responsible for innumerable new cherscteristics
in e2ll kinds of animals and pianta within the last few
hundred years, From the Maseachusetts farmer who found a
peculiar lamb with a long, sagging back and very shod lega
that mede it impossitle for him to jump fences, to the
hornless Hereford calf that appeared in a Kansas herd,
have stimulated many as to the cause of these mutations,

Darwin was aware that new characteristics énex-
plicably eropped out in living thinge, but not knowing
anything about zenes, he could not attach any importance
to them, Today, the entire concept of evolution centers
around gene mutation,

Gene mutations happen £o0 rarely under nataral con-
ditions that geneticists have had little opportunity to
find what causes them, Even among the carefully watched
Drosophila, thousands of flies had to be counted and wateheé
for every mmtation that wae found. The cause of thens
natural mutations are unknown, but natural and artifieailyy
caused mutatione are brought about, and it ies in this

realm that we shall investizate.




CHAPTER 1I
Hatural liutations

Gene mutations, the changes in the sction of
8'ngle genes, are believed to be more important in
bringing about changes in characteristics than are the
alteratione on grouping of the chromosomes,

Gene mutations may result from breaksge, cleavage,
or injury te the chromosome, HRecessive and dominant
characteristics are the result of these mutations,

For a change in inherited characteristics te be
identified as a gene mutation, certain donditions must
be fulfilled., It must be possible to show that the change
is not the result of ordinary recombinations, such as
ocour in Mendelian inheritance, It must be shown further
that it ie not a mere result of change of grouping of
the genee or chromosomes, It also must be shown that
the change in characteristics ie due to change in section
of a single gene, How this is done by the study of the
method of 1nhéritance, by proof that the inheritance is
of the single factor type. .

To the ordinary observer, mutatione a pear to
happen very infrequently. These mutations occur in organiems
subjeocted to certain conditions, and of course also in
organisms left under natural conditions. One observer

studied the fruit fly for tweanty-five years and discovered




hundreds of mutatione involving hundreds of genes.

These changes, that he observed were all naturally
cecuring and probably the reeult of essential alterations
in the chemical or physiological constitution of the
chromosomes and their genes,

These gene mutations have oceurred in genes that
affeet all parts :nd funotions of the orgeniem, so that
p!actieaily g8ll knowledge of heredity in ithis organiem
ie based on the mutations that have occcurred. In the
Drosophilia, the ordinery "wild" individuals are ex-
ceedingly tniform, producing very few mutations and
breeding in the mxpected Iliendelian manner. Iut when
a gene of one of these bécomee matated, and this fruit
fly ie mated with snother in which that gene is not
mutated, the descendante display all the rules and
proportions expected and giving additional proof to
these Mendelian laws,

The same eingle gene, located at a definite point
in the genetic system, becomes ratated in different
individuals in different ways, so as $o0 give different
characterietice in each cise, 1In the Drosophila there
is a gene located at the point 1.5 near one end of the
X~chromosoméx which eooperatee with other genes in o
producing the ecolor of the eye. 1f this particular
gene and the others that work with it are in their

nal or normal condition, the color of the eye ie red,
¥ s PrincTpIes of Heredity . T, N, TRyder — 3. TET

D. ¢, Heath and Co., boston, 1946,




















































