
Topic 1:
Cracking the Mystery of Heredity

Sssshhhhh é listen to the pea 

plants



Genetics
The study of heredity, how traits are passed from parent to 

offspring

x =

or

or



ÅThe details of heredity remained a mystery for many years 

ÅMany thought  the parentsô traits blended in the next 

generation  é much like mixing red and white paint to get pink 

ÅCan you think of any human traits that are NOT inherited in 

this way???

ÅThe first person to begin solving the mystery of heredity  in 

the 1800s was an Austrian monk named __________________

???

ñFather of 

Geneticsò

Gregor Mendel



aŜƴŘŜƭΩǎ 9ȄǇŜǊƛƳŜƴǘǎ

ÅMendelôs understanding of heredity came from several       

years observing how traits are inherited in ____________

ÅHe chose to follow 7 simple traits that occur in 2 

___________ forms through 2 generations of breeding 

experiments.

pea plants

opposite



aŜƴŘŜƭΩǎ 9ȄǇŜǊƛƳŜƴǘǎ

ÅMendelôs experiments began by ______cross-

pollinating  parent plants (P generation) that breed                    

_______generation after generation for 2 opposite forms of 

a trait                              

Å (e.g.  ________flowers x ________flowers)  

?

hand

pure

purple white



6.3 Mendel and Heredity

ÅMendel used pollen to fertilize selected pea plants.

Mendel controlled the

fertilization of his pea plants

by removing the male parts,

or stamens.

He then fertilized the female

part, or pistil, with pollen from

a different pea plant.

ïP generation crossed to produce F1 generation

ïinterrupted the self-pollination process by removing male 

flower parts



6.3 Mendel and Heredity

ÅThe next generation (F1) had all __________ flowers

ÅMendel wondered what had happened to the white trait???

ÅHe allowed the purple flowered F1 generation to ______-

pollinate the next generation to see what would happen?

?

purple

self



6.3 Mendel and Heredity

ÅThe second generation (F2) had many purple flowers but 

some _________ flowersé..HOW???

ÅMendel suggested that each pea plant trait is determined 

by inheriting ____ gene codes, one from each parent

ÅMendel was the first to crack this inheritance mystery when 

he proposed that one gene code is ___________  and the 

other gene code is ___________  and remains ñhiddenò 

unless both genes are recessive

white

2

Dominant
recessive



6.3 Mendel and Heredity

ÅMendel repeated his experiment for other traits and noticed 

________in the first and second generations of his crosses.

ÅDo YOU notice any patterns in his F2 data below ???

patterns



6.3 Mendel and Heredity

ÅMendel wondered why the recessive trait consistently 

seemed to _____during the F1 generation but then 

reappeared in the F2 generation only _____ of the time???

Å He reasoned that this consistent 3:1 ratio in the traits 

follows the rules of math ____________.  This means that 

each time a parent creates a gamete, they must randomly 

send only 1 of their 2 gene codes just like _____________.  

Today we understand why Mendelôs ñcoin tossò idea was 

correct because we can see the two genes move in 

opposite directions during Anaphase 1 of ____________. 

purple white

P p
p

P

Meiosis

flipping a coin

probability

1/4th
hide



6.3 Mendel and Heredity

aŜƴŘŜƭΩǎ [ŜƎŀŎȅ

ÅaŜƴŘŜƭΩǎ ƭŜƎŀŎȅ ƛǎ ǘƘŀǘ Ƙƛǎ ǿƻǊƪ ƭŀƛŘ ǘƘŜ 
__________for understanding heredity

ÅHis ideas about heredity correctly explain how 
many traits are inherited, not only for pea 
plants, but also for all sexually reproducing 
organisms from insects to _________.humans

foundation



Punnett Squares
AND

Human Inherited Disorders

Topic 2:  Inheritance TERMS



Å GeneΥ  ŀ ǎŜƎƳŜƴǘ ƻŦ 5b! ƻǊ ŀ ŎƘǊƻƳƻǎƻƳŜ άψψψψψψψψψψψέ ǿƛǘƘ ŎƻŘŜŘ 
information for a particular trait or characteristic.  Because animals are 
__________(i.e., chromosomes in homologous pairs), there are 2 gene 
άaŀƛƭōƻȄŜǎέ ŦƻǊ ŜŀŎƘ ǘǊŀƛǘΧƻƴŜ ƛƴƘŜǊƛǘŜŘ ŦǊƻƳ ŜŀŎƘ ψψψψψψψψΦ

Å AlleleΥ  !Ŏǘǳŀƭ 5b! άψψψψψψψψέ ƻǊ b-base codes found in the gene 
άaŀƛƭōƻȄέΦ  hƴŜ ŀƭƭŜƭŜ ƛǎ ƛƴƘŜǊƛǘŜŘ ŦǊƻƳ ŜŀŎƘ ǇŀǊŜƴǘ ŦƻǊ ŜŀŎƘ ƎŜƴŜǘƛŎ 
_________.

ï Ex:  Gene = repair enzyme;  Alleles = broken vs normal

Å Gene Notation:  letters are used to represent ________.                     

Rule:  ___ letter for each trait

Gene

Mailbox

diploid

parent

letters

trait

traits

1

purple white

P p



¾ Dominant:  alleles which hide or mask the information carried by 
___________alleles.  Notation = ___________letters

üEx: ____= normal repair enzyme allele

¾ Recessive:  alleles which are only expressed or observed when 
______paired with a Dominant allele (i.e., need ____ recessive alleles to 
observe the trait.  Notation = ___________  letters

üEx:  ___ = broken repair enzyme allele

¾ Genotype:  the ___alleles inherited for each genetic trait Ąthe actual 
genetic info.

üHomozygous:  2 copies of the ______allele for a trait.  Ex:  RRor rr

üHeterozygous:  2 __________alleles for a trait  Ex:  Rr

¾ Phenotype:  physical appearance of the expressed trait which can be 
_______.  

üEx:  have the ____________or are normal and symptom free? 

(i.e., sick or healthy?)

recessive CAPITAL
R

NOT 2

lowercase

r

2

same

different

seen

disease



[ŜǘΩǎ wŜǾƛŜǿ

ÅHomozygous or heterozygous?



[ŜǘΩǎ wŜǾƛŜǿ

ÅHomozygous or heterozygous?



[ŜǘΩǎ wŜǾƛŜǿ

Å²Ƙŀǘ ƛǎ ǘƘƛǎ ŦƭƻǿŜǊΩǎ genotype?



[ŜǘΩǎ wŜǾƛŜǿ

Å²Ƙŀǘ ƛǎ ǘƘƛǎ ŦƭƻǿŜǊΩǎ phenotype?



[ŜǘΩǎ wŜǾƛŜǿ

Å²Ƙŀǘ ƛǎ ǘƘƛǎ ŦƭƻǿŜǊΩǎ phenotype?



[ŜǘΩǎ wŜǾƛŜǿ

Å²Ƙŀǘ ƛǎ ǘƘƛǎ ŦƭƻǿŜǊΩǎ genotype?



[ŜǘΩǎ wŜǾƛŜǿ

ÅIs this flower  homozygous or heterozygous?



CAUTION
ÅDominant alleles are usually frequently seen 

traits, but they are not necessarily always 
commonin the gene pool

ÅExample = Polydactylyin humans (extra digits) 
is a dominant allele



Å Pedigree:  a family _____picture showing how a certain trait is inherited over 
several ______________

tree

generations



Å Punnett square:  a box like diagram used to predict the ___________  of 
expected outcomes for a genetic cross

Å Punnett square Quick Tips:

ïDefine your Dominant & recessive letter symbols:  make a key

ï²ǊƛǘŜ ŜŀŎƘ tŀǊŜƴǘΩǎ ψψψψψψψψψψψψψψ

ïCƛƭƭ ƛƴ aƻƳΩǎ ŜƎƎ ŀƴŘ 5ŀŘΩǎ ǎǇŜǊƳ ψψψψψψψψψŀƭƻƴƎ ǘƘŜ t{ ǎƛŘŜǎ 

ïComplete the PS boxes to see all the possible genetic cross outcomes            
or       _________________

probability

genotype

varieties

kidõs genotypes

Mom's Egg Varieties

Symbol KEY

Parent 
genotypes

D
a
d
Ω
s
s
p
e
r
m



Topic 3: ONE-Trait Crosses



ÅThe inheritance of many 
human traits follows 
aŜƴŘŜƭΩǎ ǇǊƛƴŎƛǇƭŜǎ ŀƴŘ ǘƘŜ 
rules of probability

Figure 9.8A



A Punnett Square can predict the chances for 
inheriting a variety of simple human traits
Example 1:  What is the chance that a 

child will have freckles if DAD is 

homozygous for freckles and MOM

does not have freckles?  _______

Gene Notation Symbols Used

_____  =  __________________

_____  =  ___________________

______:

Parent Genotypes:

MOM  _____________

DAD   ______________

F

ff

f NO freckles

Freckles

FF

f f

F

F

Ff Ff

Ff Ff

4/4



A Punnett Square can predict the chances for 
inheriting a variety of simple human traits
Example 2:  What is the chance that a 

child will have a straight hairline if DAD

is heterozygous for widowôs peak and 

MOM has a straight hairline?  _______

Gene Notation Symbols Used

_____  =  __________________

_____  =  ___________________

______:

Parent Genotypes:

MOM  _____________

DAD   ______________

P

pp

p Straight hairline

Widowõs Peak

Pp

p p

P

p

Pp Pp

pp pp

2/4



ÅThe inheritance of many 
human genetic diseases
ŀƭǎƻ Ŧƻƭƭƻǿǎ aŜƴŘŜƭΩǎ 
principles and the rules of 
probability



Table 9.9

Genetic disorders are caused by 
Dominantor Recessivemutations



!ƭōƛƴƛǎƳΧŀ recessivemutation
Johnny & Edgar Winter

albino

Africans





Å5ǿŀǊŦƛǎƳ ΧΦ ! dominant mutation


