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Lets recall how we determine gender...

How do we determine the sex of an individual?

- through sex chromosomes W i
Sex Chromosomes: Xand Y l l
Female: XX
Male: XY Gt),@ @ @
Who is responsible for gender determination|
in the child?
The father because he gives an X or Y to the @ @
gametes. The mother only gives an X to thy
gamete
Fe}sn};le Fe};{n}éle
Which sex chromosome is bigger? Children )ﬁ
- the X chromosome (y is much smaller) }'@ X 0

1 Female: 1 Male
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Wh

- genes found on a sex
chromosome

* X-linked genes are genes found on the X
chromosome, symbolized by Xr, XX Y°,

* Y-linked genes are found on the Y
chromosome, symbolized by X°, YR, Y

* Thomas Morgan experimented with the
eye color of fruit flies (Drosophilia) to
determine X-linkage
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Examples of X-linked traits:
die Guiall A pall clial) g
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1. Color Blindness

2. Hemophilia
3. Muscular Dystrophy
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* A person with normal color vision sees a number seven in the circle
above.

* Those who are color blind usually do not see any number at all.
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Colorblindness

* RED-GREEN
COLORBLINDNESS:

* People with red-green color
blindness see either a three
or nothing at all.

* Those with normal color
vision see an 8.
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Hemophilia =

Hemophilia- Lacking in the ability to
clot blood
e There is a gene on the “X”

chromosome that control blood
clotting

e People who have hemophilia are
missing the protein to clot blood

e They can bleed to death by
minor cut.
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') action of antibody
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Multiple Alleles — any gene that has 3 or more alleles (not just 1 dominant and 1
recessive)

Example: Blood type has 3 alleles:
There are three types of alleles for blood type:
e A;B; 0O
e Aand B are CODOMINANT
e Aand B are both DOMINANT over O
1A= Type A blood (dominant)
IB= Type B blood (dominant)
| = Type O blood (recessive)
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They are represented: |4, I5, i
PHENOTYPE: GENOTYPE:
Type A IAIA or I4
Type B IBIB or [Bi
Type AB [ALB

Type O i1
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= Agglutination donor als s e |
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“~Example: Cross a Homozygous A
with an AB blood type

|A |AIA |AIA

B |AIB |AIB

Phenotype: 50% Type A blood and 50% Type AB blood
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(b) Linkage between two genes on a single:
i pair of homologs no exchange occurs
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Linkage with Recombination

(c) Linkage between two genes on a single pair of
homologs: exchange occurs between two
nonsister chromatids

> Nonsister

== b chromatids
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= 4 O 2: 4- (_b =’
Noncrossover Crossover
gamete gamete
- Gametes
a B a b
ol RGN | - e
Crossover Noncrossover

gamete gamete
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between the genes you are watching!

(a)
Exchange Gametes
A B 4£__ WIToe i3] @ DurseT
e Rl o s | A ]
A Meiosis = mm o
a tB) ) e IS e
o a b
Segments of two ...but the linkage between
nonsister chromatids the A and B alleles and
are exchanged.., between the g and b
alleles is unchanged.
(b)
Exchange Gametes
A 4“_ 55 e st ) 55 2
- —- = - A b
T— e Meiosis  we e mmmOem
A hrim——eip ‘
[l G -
a b &“&
Segments of two ~.and alleles have
nonsister chromatids recombined in two of
are exchanged... the four gametes.
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Single Crossovers: Non-crossover
(Parental) and Crossover (Recombinant)

Gametes
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Noncrossover Crossover Crossover Noncrossover
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Gene interaction (A Je\idl)
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Phenyl alanine tyrosine Melanine
Allele I& Allele H Allele IE
Incomplete A antigen mcomplete B antigen
A (i) Je s siaY 1A
Substance las ¢

B (il Ao s siadY 1B
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Antigen A antigen B
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Self incompatibility alleles or Self sterility alleles
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Self-incompatibility alleles (513 (8 51l ase L]

Self-fertilization or

between ts s

croge:ame genol';:r:n Cross-fertilization u\;ﬂ\

P:N:I:s S|sg X s|sg .s: X sasd Q\J‘A BJQ d S O—‘;J\
ollen Se) Su N

o

$1,52,S3... <Lyl

Progeny None

S,S,| |58,
| Fully incompatible Semicompatible Fully compatible




J ¢

S$1S2 X S1S2 No progeny

S253 X S1S2 only S1S3 and S2S3

(o Sall sl
5152 X 5253 5152 and 5153

S$152 X S354  S1S3, S154, S2S1 and S254



fon:
How many gametes will be produced for the
following allele arrangements?

e Remember: 2" (n = # of heterozygotes)
° 1. RrYy
° 2. AaBbCCDd

° 3. MmNnOoPPQQRrssTtQq
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1. RrYy: 2" = 22 = 4 gametes
RY Ry rY ry

2. AaBbCCDd: 2" = 23 = 8 gametes
ABCD ABCd AbCD AbCd
aBCD aBCd abCD abCD

3. MMNNOoPPQQRrssTtQq: 2" = 2° = 64
gametes
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