Topic 1.
Cracking the Mystery of Heredity
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Genetics
The study of heredity, how traits are passed from parent to
offspring
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A The details of heredity remained a mystery for many years

AMany thought thEBdedJirathemextsﬁ tr
generation € much Il ke mi xiI ng

8+ 0 =8

A Can you think of any human traits that are NOT inherited in
this way???

A The first person to begin solving the mystery of heredity in
the 1800s was an Austrian monk named Gregor Mendel

e
e . 7 \
o
. ] B
. ™ ~ A E ,.:"' S
~ 4 hd
- -

NFat her
Genetil c




AMendel 6s understanding of he
years observing how traits are inherited in _pea plants

A He chose to follow 7 simple traits that occur in 2
OPPOSIte  forms through 2 generations of breeding
experiments.

Round or wrinkled npa seads ﬁ
€T
Yellow or g reen seed mtenors
) Green or yellow unripe pods
r‘ (’\n " »
\ a ~\ / ),'

Purple or while petals

l '

Inflated or pinched ripe pods Axial or terminal flowers Long or short stems




AMendel 6s

pollinating parent plants (P generation) that breed

pure generation after generation for 2 opposite forms of
a trait

A (e.g.Purple  flowers x White  flowers)

P

@ _ -

% Purebred white

I and purple plants u

were crossed to
create F‘.




6.3 Mendel and Heredity

A Mendel used pollen to fertilize selected pea plants.

I P generation crossed to produce F, generation

I Interrupted the self-pollination process by removing male
flower parts

Mendel controlled the He then fertilized the female

fertilization of his pea plants part, or pistil, with pollen from
by removing the male parts, a different pea plant.

or stamens.



6.3 Mendel and Heredity

purple

A The next generation (F,) had all flowers

A Mendel wondered what had happened to the white trait???

A He allowed the purple flowered F, generation to _self -
pollinate the next generation to see what would happen?

were crossed to pollinate to
create F.. createF.. |

P
5 Purebred whlte Offsprlng were
and purple plants I allowed to self-



6.3 Mendel and Heredity

A The second generation (F,) had many purple flowers but
s o meWwhite fl owersé. . HOV

A Mendel suggested that each pea plant trait is determined
by inheriting _2 gene codes, one from each parent

A Mendel was the first to crack this Inheritance mystery when
he proposed that one gene code is_Dominant  and the
ot her genegcessiveée i s
unless both genes are recessive

Purebred whlte Offsprlng were Whtte flowers reappear

allowed to self- in some offspring.

pollinate to ‘! |

and purple plants

were crossed to
% create F

create F




6.3 Mendel and Heredity

A Mendel repeated his experiment for other traits and noticed
patterns in the first and second generations of his crosses.

A Do YOU notice any patterns in his F, data below ???

FIGURE 6.10 MENDEL'S MONOHYBRID CROSS RESULTS

F, TRAITS DOMINANT RECESSIVE RATIO
Pea shape 5474 round 1850 wrinkled 2.96:1
Pea color 6022 yellow 2001 green 3.01:1
Flower color 705 purple 224 white 3.15:1
Pod shape 882 smooth 299 constricted 2951
Pod color 428 green 152 yellow 2.82:1
Flower position 651 axial 207 terminal 314:1
Plant height 787 tall 277 short 2.84:1




6.3 Mendel and Heredity

A Mendel wondered why the recessive trait consistently
seemed to Nide during the F, generation but then
reappeared in the F, generation only 1/4th of the time???

A He reasoned that this consistent 3:1 ratio in the traits
follows the rules of math _Probability . This means that
each time a parent creates a gamete, they must randomly
send only 1 of their 2 gene codes just like flipping a coin.
Today we understand why Men
correct because we can see the two genes move in
opposite directions durlng Anaphase 1 of Melosis

heterozygous
alleles




6.3 Mendel and Heredity
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AaSYyRSftQa fS3IlOé& Aa UFr
foundation  for understanding heredity

A His ideas about heredity correctly explain how
many traits are inherited, not only for pea

plants, but also for all sexually reproducing
organisms from insects tbumans




Punnett Squares

Topic 2. Inheritance TERMS



heterozygous
alleles

Gene
| I I— 1
purple white
P —
A Geney I a83YySyid 2F s5Malboe NI | OKNR Y2
iInformation for a particular trait or characteristic. Because animals are
diploid (i.e., chromosomes in homologous pairs), there are 2 gene

Gal Af02ES&¢ TFT2NJ SI OK {phknk G X2y S Ay

A AlleleY | O deitefs 5 b !-base goles tound ity ubetger% NJ b
darAfézE ® hyS ft8f8 Aa AYKSNAG:
trait

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

A Gene Notation letters are used to representraits
Rule: 1 letter for each trait
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Dominant alleles which hide or mask the information carried by
recessive  alleles. NotatiorGAPITAL letters

i Ex: R =normal repair enzyme allele

Recessive alleles which are only expressed or observed when

NOT paired with a Dominant allele (i.e., need recessive alleles to
observe the trait. Notation =lowercase letters
U Ex: I' = broken repair enzyme allele

Genotype the2 alleles inherited for each genetic tigithe actual
genetic info.

U Homozygous 2 copies of th€aME  allele for a trait. EXRor rr
U Heterozygous 2 different  alleles for a trait B

Phenotype physical appearance of the expressed trait which can be
seen

0 Ex: have thedisease or are normal and symptom free?
(i.e., sick or healthy?)




[ STQa wWSUJAS,

A Homozygous or heterozygous?

— i‘
Wrnkledi wrinkled



[ STQa wWSUJAS,

A Homozygous or heterozygous?

— l_
Wrnkledi round
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[ SGQa wWSOAS,
A2 KI'd A& pKehaiypeFt 2 9 SN 3
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[ SGQa wSOAS.
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[ S0 Qa wWSOAS,
A2 KI 04 A& (gEwtgpe?T{ 2 6 SN A
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[ STQa wWSUJAS,

A Is this flowerhomozygous or heterozygo@s

Ff



CAUTION

A Dominant alleles are usually frequently seen
traits, but they arenot necessarily always
commonin the gene pool

A Example Polydactylyin humans (extra digits)
IS adominant allele




A Pedigree afamilytree  picture showing how a certain trait is inherited ove

several generations




A Punnett square a box like diagram used to predict tREobability of
expected outcomes for a genetic cross

A Punnett square)uick Tips
I Define your Dominant & recessive letter symbols: make a key
i 2NAGS S O¥NOYPENB Y G Qa Yyyyyyyyyypypyy
i CAff AY az2YQad @iBesl YR 51 RQa &LJSN
I Complete the PS boxes to see all the possible genetic cross outcomes
or Ki d0s genotypes

Mom's Egg Varietie$
Symbol KEY D \\
: <
Parent z \ \
genotypes 0 \ N\
m




Topic 3: ONHrait Crosses



A The inheritance of many
human traits follows
aSYRSt Qa LINAY
rules of probabllity

Figure 9.8A

Dominant Traits Recessive Traits

Freckles No freckles

Widow's peak Straight hairline

i:ree earlobe Aﬁached earlobe




A Punnett Squarecan predict the chances for
iInheriting a variety of simple human traits
Example 1: What is the chance that a | Beminant Traits  Recessive Traits

child will have freckles if DAD iIs |
r

homozygous for freckles and MOV
Freckles No freckles

does not have freckles? 4/4

Gene Notation Symbols Used
F _ Freckles

f _ NO freckles f

Parent Genotypes:

MOM ff Widow's peak

FF

DAD

Free earlobe Attached earlobe



A Punnett Squarecan predict the chances for
iInheriting a variety of simple human traits
Example 2: What is the chance that a | Beminant Traits  Recessive Traits

child will have a straight hairline if DAD |
P
!

Il s heterozygous f or
Freckles No freckles

MOM has a straight hairline? 2/4

Gene Notation Symbols Used

P _Widowds Peak
D - Straight hairline D

Parent Genotypes:

MOM p p Widow's peak

pap PP

Free earlobe Aﬁached earlobe



A The inheritance of many
numan genetic diseases

taz T2ttt 20
orinciples and the rules
nrobability




Genetic disorders are caused by
Dominantor Recessivenutations

SOME AUTOSOMAL DISORDERS IN HUMANS

Disorder

Recessive disorders
Albirsm
Cystic fibrosis

Galactosemia

Phenylketonuna
{PKL)

Sickle-cell disease
{homozygous)

Tay-Sachs disease

Dominant disorders
Achondroplasia

Alzheimer's
disease (one type)

Huntington's disease

Hypercholesterclemia

Major Symptoms

Lack of pigment in skin, har, and ayes

Excess mucus in lungs, digestive tract,
liver; increased susceptibility to infections,
death in infancy unless treated

Accumulation of galactose in tissues;
mental retardation; eye and liver damage

Accumulation of phenylalanineg in blood; lack
of normal skin pigment; mental retardation

Sickled red blood cells; damage to many
tissues

Lipid accumulation in brain cells; mental
deficiency; blindness; death in childhood

Dwarfism

Mental detericration; usually stnikes late in life

hMental deterioration and uncontrollable
movemeants; strikes in middle age

Excess cholesterol in blood; heart disease

Incidence

1
211-:hun
i B00 Caucasians

1
100,000

1-::-.1|:u:||::- n U.S.and Europe

1 . .
5o Prican Amencans

1

3500 Jews from central Europe

1
28,000
Mot known

i
25,000

L het
5o are heterozygous

Comments

Very sasily sunburmed
See Modules 8.9 and 12,11

Treated by eliminating
galactose from diet

Sea Module .10
Alleles are codominant,

see Modules 9.13-3.15
Sea Module 4,12

See Module 3.9

See Modules 9.9 and 12.11

Incomplete dominance;
see Module 9.12
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