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CAMPBELL BIOLOGY IN FOCUS

Urry A Cai n A Wasser man A \
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Objective: You will be able to explain how a Punnett
sguare Is used to determine heredity.

A Do Now:

A Take out your meiosis drawings
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Some genetic vocabulary

A Character: a heritable feature, such as flower color

A Genes code for characters

A Trait: a variant of a character, such as purple or
white flowers

A Alleles code for the alternative traits

Turn to a partner and come up with 3 genes for
human characteristics

Provide 2 alleles for each
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The BIG Overview

A Genetics and heredity

A Mendel discovered genes
A Gene-Chromosome theory
A Mitosis/meiosis

A Free-write on how all of these terms fit together
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Figure 14.3-1
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(true-breeding
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Figure 14.3-2

EXPERIMENT

P Generation
(true-breeding

parents) Purple Whlte
flowers flowers
Why were
> F, Generation they all
(hybrids)

All plants had purple flowers purple?
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Figure 14.3-3

EXPERIMENT

P Generation

(true-breeding ‘
parents) Purple Whlte
flowers flowers

F, Generation %
(hybrids)

All plants had purple flowers
Self- or cross-pollinationl

> F, Generation %
' How did the
%% ‘ white

705 purple- 224 white reappear?
flowered flowered
plants plants
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Mendel 6s Model t o EX

1. Alternative versions of a genes, called alleles, accounts for each
character (color in this case)

A We now know that these genes and their alleles are found on chromosomes
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Figure 14.4

Allele for purple flowers
h

Pair of
Locus for flower-color gene } homologous
chromosomes

J

Allele for white flowers
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True-breeding versus non-true-breeding

Homozygous versus Heterozygous




Mendel 060s Model to Exp

1. Alternative versions of a genes, called alleles, accounts for each
character (color in this case)

A We now know that these genes and their alleles are found on chromosomes
2. An organism inherits two copies (2 alleles), 1 from each parent
3. If an organism has two different alleles, the dominant allele will appear

4. The two alleles segregate from each other during gamete formation and
end up in different gametes

AThis is called the Law of Segregation

Does this model explain the 3:1 ratio in the F, generation?

© 2014 Pearson Education, Inc.



Punnett Squares and Lettering System

EXPERIMENT
eneration x -
(true-breeding Aﬁf‘?
parents) Purple | White
flowers lﬂowers

F, Generation %
(hybrids)

All plants had purple flowers
Self- or cross-pollinationl

F, Generation % .

705 purple- 224 white
flowered flowered
plants plants

ig ©2011 Pearson Education, Inc.

© 2014 Pearson Education, Inc.



Table 11.1 The Results of Mendel’s F; Crosses for

Seven Characters in Pea Plants P h e n O ty p e

F, Generation
Dominant Recessive Dominant: V S
Character Trait X Trait Recessive Ratio

Flower Purple X White 705:224 3.15:1 G e n O ty p e

color *

Seed color Yellow X Green 6,022:2,001 3.01:1

$

Mate a pea plant that is
heterozygous for pod shape

C

Seed Round % Wrinkled 5,474:1,850 2.96:1
shape Q L:ﬂ with a plant that is
.. \

homozygous recessive

Pod shape Inflated % Constricted 882:299 2.95:1

s

Pod color Green X Yellow 428:152 2.82:1

!

Mate a pea plant that is axial
Flower Axial  x  Terminal  651:207  3.14:1 for flower position with one

position % that is terminal.

Stem Tall X Dwarf 787:277 2.84:1

length %
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What do you need to know?
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Objective: You will be able to use your knowledge of
genetics to solve problems using pedigree charts.

Do Now:

I In pea plants, purple flower color is dominant to
white.

I If you had a plant with purple flowers, how could
you determine If it was homozygous purple or
heterozygous purple?

Show your work
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Figure 11.7 )
Technique
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Results
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Dominant phenotype,
unknown genotype:
PP or Pp?

If purple-flowered
parent is PP

Sperm

@

®
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%
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All offspring purple
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or

®

Eggs

®

Pp

Recessive phenotype,
known genotype:

If purple-flowered
parent is Pp

Sperm

®

®

2

%

Pp Pp
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Y, offspring purple and
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A Take out the basic genetics worksheet from
last night. Compare your answers to a
neighbor.

A Monohybrid crosses

APpxPp OR YyxYy OR RrxRr
AWhat phenotype ratio will yoalwaysget?
ADemonstrates thieaw of Segregation
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Figure 13.x5 Human male karyotype shown by bright field G-banding of chromosomes
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Meiosis and Segregation

ACompare the chromosomes with
ACompare the chromosomes with

When the fAYo
separate when you

make gametes, it causes
the law of segregation to
occur.

A Think back to Meiosis. When does the chromosome with
t ho iseparate from yle chro
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Figure 13.8a

Telophase | and
Prophase | Metaphase | Anaphase |

Centrosome

(with centriole pair) Sister chromatids
remain attached

“‘

Chiasmata Centromere
l Spindle (with kinetochore)

Sister
chromatids

Metaphase

Cleavage
furrow
Homologous
Homologous  Fragments chromosomes
chromosomes Of nulclear separate
envelope . _
Microtubule Each pair of homologous  Two haploid
attached to chromosomes separates. cells form: each
kinetochore chromosome
Duplicated homologous Chromosomes line up SHI con_3|;sts
chromosomes (red and blue) by homologous pairs. ghr\cl)vrcr)uitlisdgr

pair and exchange segments;
2n =6 in this example.
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Pedigree Charts

A Help track a gene/alleles through generations

A Can determine:

ADominant/recessive alleles
Aa persons probable genotype

© 2014 Pearson Education, Inc.



la

Key
Male Affected —O Mating
male
Offspring, in

(O Female (O Affected 6 L L birth order
female (first-born on left)
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ney

[ ] Male [] Affected [ —O

male

O Female (@ Affected é |J_-| H_-,

female

1st generation B0 [ O
ww

(grandparents) Ww | ww

2nd generation é} |£
(parents, aunts, g
and uncles) Ww ww ww\Ww

3rd generation
(two sisters)

Widow’s peak

Ww

Ww

S <

Mating

Offspring, in
birth order

(first-born on left)

Www

ww

(a) Is a widow’s peak a dominant or recessive trait?
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Do a Punnett
square for this
couple.

No widow’s peak




Figure 11.14b

Key
[ ] Male [] Affected [ —O  Mating
male Offspring, in
O Female (@ Affected d) é é [ﬁ birth order
female (first-born on left)
1st generation [ ] ® O
(grandparents) Ff Ff ff Ff
2nd generation (g l l
(parents, aunts,
and unc|es) FFor ff ff  Ff Ff ff
Ff
3rd generation
(two sisters) g }
ff FF
or
Ff
Attached earlobe Free earlobe

(b) Is an attached earlobe a dominant or recessive trait?

© 2014 Pearson Education, Inc.






A What would you look for in a pedigree chart to determine if a
trait was dominant and not recessive?

A Does this trace a dominant or recessive trait?

O

=0
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A Does this trace a dominant or recessive trait?

A What evidence do you have to support your answer?
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