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Number of unique zygotes = 3» * 2m
n =# of loci at which both parents are heterozygous
m = # of loci at which one parent is heterozygous
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Quantitative Trait Locus Mapping
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Homeostatic regulatory mechanisms

Homeostasis & s Osmoregulation
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Homeostatic Control Mechanisms

Control center
(set point) w
(Change is compared
Receptors to the set point.) Effectors
(muscles or glands)

Stimulus
(Change occurs
in internal

environment.) Response 21
(Change is corrected.)
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Hormonal changes
1 Prolactm exoviocm, TSH, estropen, T, T,
l Growcth bormone. ACTH . ghicocorboned . progestrone
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Status of the world’s livestock breeds (The "big five" livestock species )

| | | | | |
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I - ’—‘ Not at risk
T - At risk
- - - Unknown
H ]

0 200 400 600 800 1 000 1200 1 400 1 600 1 800

. (Breeds are distinct populations within species)
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— Random Association

— Correlation between two loci
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QTL mapping with an F2

) F, design ) Backcross design

AA x aa “ " ” “ AA x aa

Aax A “ X ” ” X “ AAxA

F2 design is more powerful in cases of
partial dominance, since heteroygous
effects can be identified

Backcross design is more efficient in
cases of complete dominance.
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conservation

Conservation
in vivo / \ in vitro
live animals cryo-conserved materials
" semen
= pocytes
- . = embryos
: in situ . ) = “I_“ =  somatic cells
in the natural habitat and in an artificial environment {zoo,

production environment rescarch institute, etc.)
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Sequence ‘ i '
Haplotype 1 AACAAGCCA.... TTCGAGGTC.... AGTCGACCG....
Haplotype 2 AACAAGCCA.... TTCGTGGTC.... AGTCAACCG....
Haplotype 3 AACAGGCCA.... TTCGAGGTC. AGTCAACCG....

Haplotyped AACANGCCA.... TTCG  GGTC. AGTC 'ACCG....

\//

Haplotype 1 CTCAAAGTACGGTTCAGGC
Haplotype 2 TTGATTGCGCGACAGTAAT
Haplotype 3 CCCGAACTGTGATACTGSET
Haplotype 4 C

Tag SNPs
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Tag SNPs can be used to create haplotype blocks
haplotype blocks allow efficient use of the gnome sequence for association studies
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generation | heterozygosity with N=20 | heterozygosity with N=50 | heterozygosity with N=100 | heterozygosity with N=200 | heterozygosity with N=300 | heterozygosity with N=500 | heterozygosity with N1000
0
100
200
300
400
500
generation 20 50 100 200 300 500 1000
0 1 1 1 1 1 1 1
100 0.082085137 0.367879689 0.606530864 0.778800914 0.84648182 0.904837479 0.951229456
200 0.00673797 0.135335465 0.367879689 0.606530864 0.716531471 0.818730863 0.904837479
300 0.000553087 0.049787169 0.223130385 0.472366791 0.606530864 0.74081837 0.860708063
400 4.54002E-05 0.018315688 0.135335465 0.367879689 0.513417349 0.670320226 0.818730863
500 3.72668E-06 0.00673797 0.082085137 0.286505038 0.434598452 0.606530864 0.778800914
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heterozygosity =1—[1/(2N |
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1-[1/(2*25|=1-0.02=0.98
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1—(1-0.01)% =0.39 '
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1-(1-0.1)* =0.99 "
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ritical  : Breeding female <100
ndangered: Breeding female 100-1000
ulnerable : Breeding female 1000-5000
Insecure : Breeding female 5000-10000
Normal : Breeding female >10000
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Polymorphisms:
e Variation between individuals in a population (within species)

Substitutions:
* Fixed variation between individuals of species (between species)
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Species A Species B Species C
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locus number # of allele

1 2

2 1

3 4

4 7

5 4

6 3

7 2

8 4

9 4

10 5

Sum 36
Mean # of alleles| 35
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N, = N
2
Z P;
i—1
Locus #1 Locus # 2 Locus # 3
freq. Allele freq. Allele
0.01 A2 0.3 B2
0.98 A3 0.4 B3
N 1 1
N 0012400121098 09606
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i Allele pI"2 1-(sumpi’?) Ne
0.01 | A2 | 00001
0.98 A3 0.9604 He Corrected He Ne
0.9606 0.039 0.040 1.041
0.09
0.09
0.16 He Corrected He Ne
0.34 0.660 0.667 2.941
0.1111111
0.1111111
0.1111111 He Corrected He Ne
0.3333333 | 0.666667 | 0.67/3400673 3
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