General Genetics

Chapter 14
Mendel and the Gene |dea



ODbjectives

Understand Mendels three Laws governing
genetics

Understand the meaning of the relevant
vocabulary discussed in class

Be able to predict the results of a mono &
dihybrid cross using a Punnett square

Be familiar with special situations regarding
genotype/phenotype predictions



Descriptors

e Thephysical
appearance of an
organism reflectsits
genetic makeup

« Each genecodesfor a
different polypeptide

 Polypeptide
combinations may
alter the appearance of
an organism

Gene (Character): isafeature
that is heritable

L ocus. specific areaon
chromosome where the gene
Isfound

Allele (Trait): isavariation of
a character

Genotype the genetic
makeup of an organism
(combination of genesin its
nucleus)

Phenotype: the physical
appearance of an organism



Appearance:

uuuuuuuu

Appesrance:

o Gregor Mendel described
three Laws of Genetics

L aw of Segregation: each
parent has two copies of a
gene but only oneis
passed to the offspring via
the gametes (separation of
homologous pairs)

Mendelian Genetics

Three possible genotypes
for each genein the
diploid cell

Homozygous dominant:
both alleles of agene are
of the “Dominant” variety

Homozygous r ecessive:
both alleles of agene are
of the “Recessive” variety

Heter ozygous: the diploid
cell has one dominant and
onerecessive allele for
each gene



e Law Of I ndependent (b) HYPOTHESIS: INDEPENDENT ASSORTMENT
Assortment: genes

residing on different YRR l Qf’”’”’
chromosomes separate Gametes(ya) x (1)
without regard for one e
another YA

— describes the broad range of ﬂva‘*fm* Sperm

variation seen in organisms

 Law of Dominance some :
dlelesforagenearefully : t(yr)
expressed If present
(dominant) in the
phenotype while others
have no affect (recessive)
— hierarchy of alleles

Y16
Y16 () Green-round

Y6  Yellow-wrinkled
/16 & Green-wrinkled

Yellow-round




Genetics Is Probability

* Inadiploid organism

. - ” (2n), each dllele has a
S = 50:50 chance of being
GBS o hem N found in a particular
= gamete ().
[ )  Tocaculatethe
likelyhood of two
alleles recombining

during fertilization, we
must multiply our
probability together
(x =)




Punnett Sguare

Device used to predict potential genotypes
of offspring

Along each axis are placed the gamete
possibilities for each parent

Internal boxes represent union of genotypes
for offspring produced by the union of the
corresponding axial gametes

Phenotypes can be determined for each
potential zygote



e Pleiotropy: the ability
Special Situations of agenetoalfectan
organism in many
ways
e Epistasis. gene at one
locus influences the
expression of agene at

e Incomplete dominance:
the phenotype of a
heterozygous genotypeis
Intermediate In

another locus
appearahce (different gene)
e Codominance: each alele . Polygenic

In the genotype for a
particular gene will be
expressed in the

phenotype

| nheritance: additive
effect of 2 or more
genes on a phenotypic
character



