Bio 11 - Lecture 15: Genetics (Mendel)

Important Word Roots

TOC#15

Homozygous | Heterozygous | Dominant ‘Recessive
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BB or bb Bb Control behind
i i Onl)
True Breeding Expressed if y
expressed if
present ¢
no dominant
Phenotype Genotype
1911; < German Gen: yp yp
o i . 5
apparently abstracted Phyical + Form Genetic Form
from Blonde bb
What is inherited
Genetics The scientiic study heredy.
Heredity’ Passing of from parents to offspring.
Character Heritable feature that varies among individuals. (i.e. eye color)
Trait The variant of a character. (i.e. different amounts of
Allele Alternative versions of traits. (i.e. blue or non-blue eyes)
Phenotype Physical description of alleles. (Outward expression, chemical makeup or behavior.)
Genotype The genetic makeup  the listing of the alleles.
F1&F2 The first and second (Parental ion is labeled P.)
Iﬁ minant The allele that is —written as a letter.
i The allele that is masked (by the dominant) — written as a letter.
An organism with two identical alleles for a trait.
An organism with two different alleles for a trait.
Punnett Square A diagram to show the of possible offspring.
Carriers An organism that has one recessive allele for a disorder, but doesn’t have disorder.
Incomplete Phenotype of a heterozygote is intermediate between phenotypes of 2
Dominance homozygotes.
Codomi displays istics of both Neither allele masks the other.
Fex-linked Traits Traits controlled by genes on sex
‘Mendel Mendel s laws:
1.Law of dominance: When an organism has two different alleles for a given trait (is
heterozygous), the allele that is expressed is said to be dominant. The allele whose
expression is overshadowed is said o be recessive.
2.Law of segregation: When gametes are formed (via meiosis), the alleles that control the
same trait separate from one another into different gametes. (Into different egg or sperm
cells.) This process is random.
3.Law of independent assortment: Members of one gene pair separate from each other
from members of other gene pairs. This process is random

Genetics = study of heredity

Genes: A chunk of DNA, carried on a
chromosome, that produces a protein and
ultimately a characteristic.

Chromosome

o

‘ Gene

U.S. National Library of Medicine ghr.nim.nih.gov
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TOC#15

e 0‘“6 How do we turn DNA into a Protein?
&0
X Who reads RNA into the protein?

- anslation
2 A Ribosome
7 (
N Protein
DNA cronodon.com mRNA www.zo.utexas.edy

Father of Genetics — Mendel
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Genotype Vs Phenotype
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Phenotype

Genotype
* Phenotypes are physical expressions of traits that

are transmitted by alleles.
a) CAPITAL letters represent dominant alleles

b) lowercase letters represent recessive alleles.
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Mendelian Vocab:

DOMINANT TRAITS.

RECESSIVE TRAITS

¢ A character is a heritable feature that varies
among individuals. ex: Hair Color, Eye Color, Freckles

e A traitis a variant of a character. Ex: Blonde/Red/
Brown/Black, Blue/Brown/Hazel, Present/Absent

www.redbookmag.com

TOC#15

Mendel’ s Law of Segregation
* He tracked the inheritance of characters that
occur as two alternative traits.
Dominant Recessive Dominant Recessive
Flower Pod ——
color )b A‘; shape &
Purnle Wl;ite Inflated Constricted
P
Pod
Flower 8 Y c:Ior &A >
position }/ﬁ $£ ” Green Yellow
g( \‘)/ Stem ?
Axial Terminal length 'éa{ &
Seed Ny :‘i\‘g‘
color Yellow Green & \
Tall Dwarf
Seed =
shape _ Round Wrinkled Figure 9.4

Mendel” s Law of Segregation
Which characters are paired?
Dominant Recessive Dominant Recessive
Flower Pod ‘ ‘
color shape
Inflated Constricted
Purple White
Pod ‘ ‘
Flower color
position| Green Yellow
Stem
Axial Terminal length
Seed
color Yellow Green
Seed Tall Dwarf
P Round  Wrinkled
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Cross between True-breeding Pea Plants

Figure 8.3

b0,
s
e

openstax
COLLEGE

Hybrids

* Hybrids are the offspring of two
different purebred varieties.

ii

Hybridization of e brecdng pants

— The parental plants are the P Fromen
generation.

— Their hybrid offspring are the F, Ayt progeny have v owers.
generation. Selterszaton o iyt pares

— Across of the F; plants forms the
F, generation.

Monohybrid Crosses
— A monohybrid cross is a cross between purebred
parent plants that differ in only one character.
o]
Heterozygous PP. P,'..‘
pea seed ol ’
| | >
Pp pp
PLAY Blast Animation: Single-Trait Crosses

Karyotype for human being
-1 Chromosome form mom
-1 Chromosome from dad

23 unpaired K »
chromosomes
1 2
23 unpaires
chr “
7

Human egg cell

fom the mothes
w un

\ / QI8
6 17 18
P
—— " nn?¥
19 20 21 2 xy

b4fa.org

Human sperm
from the father
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Allele = Will the flower
-1 Chromosome form mom be purple or
-1 Chromosome from dad pink?
Depends which
RO is dominant
) - B

Allele for white flowers

sites.google.com

Monohybrid Crosses
* Mendel developed four hypotheses from the monohybrid
cross, listed here using modern terminology (including
“gene” instead of “heritable factor”).

1. The alternative versions of genes are called alleles.
2. For each inherited character, an organism inherits two alleles, one
from each parent.
— An organism is homozygous for that gene if both alleles are ident'ical.
— An organism is heterozygous for that gene if the alleles are different. l:l
3. If two alleles of an inherited pair differ,

— Then one determines the organism’s appearance and is called the dominant
allele and

— The other has no noticeable e organism’s appearance and is called
the recessive allele. . i
4. Gametes carry only one alleTe for each inherited character.

— The two alleles for a character segregate (separate) from each other during the
production of gametes.

— This statement is called the law of segregation.

Genotype Vs Phenotype . —.

openstax
COLLEGE

Codes for

Genotype Phenotype
* Phenotypes are physical expressions of traits that
are transmitted by alleles.

a) CAPITAL letters represent dominant alleles

b) lowercase letters represent recessive alleles.
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P Generation Genetic makeup (alleles) |
Monohybrid Crosses “
'y p <4 X AR
Figure 9.6
Purple flowers White flowers
Alleles carried PP pp

by parents 1

1
Gametes Al® All ()
* Do Mendel’s hypotheses Y
account for the 3:1 ratio  F, Generation

X (hybrids) %
he observed in the F, Purple flowers
ion? Allel All Pp
generation? [ ] e,
* A Punnett square Gametes @ 1®
highlights
. F, Generation Sperm from
— The four possible (hybrids) F, plant
combinations of gametes ® . ®
and ® |
Eggs from PP | Pp
— The four possible offspring Fyplant T |
in the F, generation. @A | A

Phenotypic ratio - Genotypic ratio
3purple : 1 white 1PP:2Pp:1pp

©2013 Pearson Education, Inc.

Figure 9.6¢
F, Generation Sperm from
(hybrids) F, plant
® =T | T
Eggs from PP Pp
F, plant -
)0 Ag 7
Pp | pp

Phenotypic ratio Genotypic ratio
3 purple : 1 white 1 PP:2Pp:1pp

Genetic Alleles and Homologous
Chromosomes

— A gene locus is a specific location of a gene along a
chromosome.

— Homologous chromosomes have alleles (alternate
versions) of a gene at the same locus.

Copyoht © The M 448 Cormparies. . erissio recred o eprcucion e gy

Locus for first Locus for second
gene containing gene containing
allele Por p allele Yory

Paternal homologue

——t
—-— i
Heterozygous Homozygous
genotype Pp genotype YY
|

-’ l

Homologous
chromosomes

Maternal homologue

©2013 Pearson Education, Inc.
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Figure 9.7
Homologous Gene loci Domi
chromosomes ominant
allele
O I D

o |

a B

o m— [ —o
P

a b\
Recessive

allele
Genotype: PP aa
H yg H yg Heterozygous
for the for the with one dominant
1t allele r ive allele and one recessive

allele

Mendel’ s Law of Independent Assortment

— A dihybrid cross is the mating of parental varieties
differing in two characters.

— What would result from a dihybrid cross? Two

hypotheses are possible: Sperm
%RY‘%‘IY: %RY% ry

1. Dependent assortment or

s
‘2, Independent assortment.‘ “®Y RRYY| RrvY| RRYY| Rrvy

P
Iy - -
| RrYY| rrYY | ReYy | rrYy o Yellow
. b round
iRy
* a Green
RRYy| RrYy | RRyy| Rryy | % ( ) Green
%‘& - - a2 Yellow
RrYy| rrvy | Rryy | rryy | ™ wrinkled
Actual results ES Green
(support hypothesis) ' * wrinkled
PLAY Blast Animation: Two-Trait Crosses

©2013 Pearson Education, Inc.

Dihybrid Cross
Traits: Seed shape & Seed color
Alleles:
R round
r wrinkled

Yyellow oL
y green

RYRy Y ry | RYRy Y ry |
All possible gamete combinations
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Figure 9.8b

HY

Sperm

)

HORIC)

RRYY|

RRYy| RrYy

RrYY

RrYy | rrYy

RRYy|

n v

RrYy

RrYy

=

Yy

RRyy| Rryy
Y

=]

Rryy | rryy

Actual results
(support hypothesis)

F, Generation

9 Yellow

16 round
3 s Green
16 . round
3 . Yellow

16 % wrinkled

1 ¢ Green
16 “% wrinkled

TOC#15

Mendel’ s Law of
Independent Assortment

* Mendel’s law of independent assortment: The
inheritance of one character has no effect on the
inheritance of another.
— Independent assortment is also seen in two

Basically: A pea being
green does not affect
if it is round or
wrinkled

- traits are separate

Reminder: Crossing Over

Our exception to the rule: When genes are close
together they are unlikely to be split by crossing over

Zannie Dallara
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Figure 9.9

Blind dog
Blind dog
Phenotypes Black coat, Black coat, Chocolate coat, Chocolate coat,
normal vision blind (PRA) normal vision blind (PRA)
Genotypes BN_ B_nn bbN_ bbnn

(a) Possible of Labrador

Mating of double
heterozygotes
(black coat, normal vision)

BbNN X = BbNN

Phenotypic
rtepri - -
offspring

(b) A Labrador dihybrid cross

Faure 892 Mating of double hererozygotes

(BbNn x BbNn)

Using a™*®
Testcross to
Determine an
Unknown

Genotype

¢ Atestcrossis a
mating between
— anindividual of

Testcross

X
Genotypes B_ bb

dominant i
phenotype (but Two possible genotypes for the black dog:
unknown Bf or fbx

genotype) and
— a homozygous Gametes

®
recessive
individual. @ . @..

Offspring All black 1 black : 1 chocolate

©2013 Pearson Education, Inc
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x ‘
B bb

Two possible genotypes for the black dog:
BB or Bb
Gametes

®
of | ot |

Offspring  All black 1 black : 1 chocolate

Figure 9.10

Testcross

Genotypes

Recessive Disorders

— Most human genetic disorders are recessive.

— Individuals who have the recessive allele but appear
normal are carriers of the disorder.

Table 9.1 Some Autosomal Disorders in People

Disorder Major Symptoms Incidence
Recessive Disorders
Albinism Lack of pigment in skin, hair, and eyes D]

Excess mucus in lungs, digestive tract liver; increased susceptibiity to
infections; death in early childhood unless treated

Cystic fbrosis 5 Evropean Americans

Accumulation of phenylalanine in blood; lack of norma skin pigment,

nylketonusia (PKU T in US. and Ewope
Phenyletonuria (PKU) mental retardation unless wreated 305 if S, and Euroy
Sickle-cell disease Sickled red blood cells; damage to many tissues 55 African Amesicans
Lipid accumulation in brain cells; mental deficiency; blindness; death A
o cidood T European Jews
Ovarfism pince]
Mental deterioration; usually strkes late in e Not known

Mental deterioration and uncontrollable movements; sirkes in middle age 35

Excess cholesterol in blood; heart disease =5

Dominant Disorders

* Some human genetic
disorders are dominant.

— Achondroplasia is a form
of dwarfism.

* The homozygous dominant
genotype causes death of
the embryo.

* Thus, only heterozygotes
have this disorder.

— Huntington’s disease,
which leads to
degeneration of the
nervous system, does not
usually begin until middle
age.

©2013 Pearson Education, Inc
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Figure 9.16
Parents
Normal Dwarf
(no ia) X ( plasi
dd Dd

Oen® B

©| owar | owart H%y zochary Jll weu [ Am |
Eggs W ‘/ .

@ dd dd
Normal Normal

TypeS Of D0m|na nce (other than complete)

Dominant Recessive

Incomplete
Dominance

Codominant

genetics.thetech.org

TypeS Of D0m|na nce (other than complete)

1. Incomplete Dominance 2. Co-Dominance

The ABO Blood System
Blood Type Type A Type B Type AB Type 0
(gesatype) | (A, A0) (88, 80) ) ©0)
ed Blood | (AI®) @) (8 DG
Proteins
(Phenotype) | , B A and B aggy No agghtnogens

www.superteachertools.us

situations in which the heterozygote . .
. ) Codominance describes
exhibits a phenotype that is

intermediate between the the simyltaneous
homozygous phenotypes. expression of both of the

alleles in the heterozygote.

TOC#15

B=Red, b=White, Bb=Pink

Zannie Dallara
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Floure 9183 P Generation
Red X White
RR Q r

Gametes \'® ®/

Y
S
o~

4
Gametes %@Y ®

F, Generation Sperm

:® 3®

(44
Eggs RR| Rr
10| 4| A

Rr | rr

TOC#15

Calico Cat

Palico is a coat color found in cats, which is caused by a SEX-LINKED,
CODOMINANT allele.

B = Black

R = oRange

BR = calico

he following genotypes are possible;

‘emale cats can be black XBX8, orange XRXR, or calico XBXR
lale cats can be black XBY or orange XRY

Can there be calico male? ‘

Yes, But very rare

XXY male o

P ner.c
genetics_calico.html

5. Sex-Linked Genes

s Ca4 44
+ +
XX ~ Offspring " XY

e 1‘;% Female Male

Male Female
9 a4 Somatic [ 44
b4 cells h: / ,
XY
\’Sperm Egg

Zannie Dallara
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Who decides the
babies sex?

XX | XX
Mom can give X X

Dad can give X or y
y Xy Xy

Dads determine sex of babies.

If dad gives X with mom’ s X = girl
If dad give V With mom, S X = bOV district.goshenschools.org

SEX CHROMOSOMES CAN
CARRY OTHER GENES TOO
= _ SEX LINKED TRAITS

district.goshenschools.org

Sex chromosomes can
carry other genes

Y-LINKED GENES:
Genes carried on Y chromosome

EX:
> Hairy pinna

Ylinked genes only show up in _males.

district.goshenschools.org
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Make a cross with a y-linked gene

X X
ALL GIRLS =
X XX XX _Normal ears
ALL BOYS =
YH X y|-| X YH Hairy ears
district.goshenschools.org
Sex chromosomes can
carry other genes
X-LINKED GENES: —
Genes carried on M
the X chromosome é

EX: __Hemophilia
Colorblindness
Duchenne Muscular Dystrophy

district.goshenschools.org

Zannie Dallara
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Color blindness is sex linked

X" y Parents:

« HOMOZYGOUS

Xy Normal Mom
X

* Colorblind dad

XBx°

XB XBXb XBy

GIRLS =

100% carriers
BOYS =

100% normal

district.goshenschools.org

Y linked genes __ONLY _ show up in males.

X linked recessive genes appear __more often
in males than females.

Females can be CARRIERS  for X linked
recessive traits.

Males can NEVERBE  carriers for X linked
recessive genes. The either have trait OR are
normal. district.goshenschools.org
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