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sewall Wrishi (1889-1988)

Gregor Mendel (1822-1884)

Godirey Hardy (1877-1947) Wilhelm Weinberg (1862-1937)



Mendelian inheritance

\ I . o~ e
* Gregor Mendel in 1865

* R. A. Fisher (1890 — 1962) with Sewall
Wright (1889 — 1988) and J.B.S. Haldane

— They were the founders of theoretical population
genetics

Quantitative geneltics
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R.A. . J.B.S.
Fisher Wright Haldane




Father of animal breeding
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— Animal breeding in the 20-th century J.L. Lush
— lowa was home to Jay L. Lush (1896 — 1982),

e who is known as the modern father of animal
breeding.

* His book 'Animal Breeding Plans' that was
published in 1937

— This book greatly influenced animal breeding around the world.



Selection index theory
* Lanoy Nelson Hazel (1911-1992) s={
— Developed how to estimate genetic = 2n;
correlations. -
— Developed a method using least squares

BLUP animal mode/
 The EBV was only developed later by the

statistician C. R. Henderson (1911 —
1989)

— He was a student of Hazel in Ames.

— Improved the accuracy of the EBV by
deriving the BLUP of the EBV in 1950

C. R. Henderson



Population genetic:
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Genomic selection
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T. Meuwissen, M. Goddard
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mtDNA & L3S sie DNA

Mitochondrial DNA 8 -
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Y-DNA 5 mt-DNA &) 6

G-Grampa 2 G-Gramma
(Y-DNA) w——@ (mt-DNA)
Grampa * ® Gramma * G-Aunt

(Y-DNA)
(mt-DNA)

t Uncle

w (Y-DNA)

(mt-DNA)
(mt-DNA)

* Mom
s——Q(m-nm)
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o You :
* (mt-DNA)
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MtDNA 3§ ) 4t DNA (i Al

Size

Number of DNA molecule
per cell

Number of genes encoded
Gene density

Introns

Percentage of coding DNA
Codon usage

Mode of inheritance

~3.3x10 bp

23 in haploid cells; 46 in
diploid cells

~ 20,000 to 30,000
~1 per 40,000 bp

Frequently found in most
genes

~3%
The universal genetic code

Mendelian inheritance for
the autosomes and the X
chromosomes

16,569 bp

Several thousand copies per
cell (polyploidy)

37
~1 per 450 bp
Absent

~93 %
AUA - methionine;

TGA —tryptophan ; AGA &
AGG specify stop codons

Exclusively maternal

16



genome ,

Genes contain
instructions
for making
proteins

or in complexesto
perform many cellular
functions

U.S. DEPARTMEN
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' Coding region
upstream RS B : 3'UTR

enhancers TATA box

l Promoter E#on 2
~ \ Exon 1 Exon 2 * DNA
5 = 3!
Intron 1 Intron 2
Initial transcript
5' cap (Still in nucleus) 3 I})Iy-A tail
9, AAAAA

final mRNA
(in cytoplasm)

O I A AAAA
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Gene on DNA

Primary transcript

MRNA

Protein

Nucleus

Cytosol

| |
-
-

S

Cisftrans genetic regulation
DNA Transcriptional Regulation
Epigenetic regulation

Processing and Stability

% RMNA  Posttranscriptional Regulation MIRNA

Sequestration

Reversible: Modification

Pro te i N Poest-translational Regulation

Irreversible: Degradation
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o Genome

\

Chromatin

Gene amplification/deletion (rare)
DNA rearrangements (rare)

DNA methylation

Chromatin decondensation and

Histone modifications

Changes in HMG proteins

Gene available for expression

NUCLEU}

condensation

(e.g., methylation, acetylation)
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0 Genome

9 Transcription

Chromatin NUCL%

Gene amplification/deletion (rare)
DNA rearrangements (rare)
DNA methylation
Chromatin decondensation and
condensation
Histone modifications
(e.g., methylation, acetylation)
Changes in HMG proteins

\

Gene available for expression

Transcription
(control by transcription factors)

Primary RNA transcript (pre-mRNA)
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o Genome

e Transcription

bhromatin NUCLEUS\

Gene amplification/deletion (rare)
DNA rearrangements (rare)
DNA methylation
Chromatin decondensation and
condensation
Histone modifications
(e.g., methylation, acetylation)
Changes in HMG proteins

Gene available for expression

Transcription
(control by transcription factors)

Primary RNA transcript (pre-mRNA)

6 RNA processing

and nuclear export processing events

RNA splicing and other

mRNA in nucleus

| Transport of mMRNA to cvtoplasm |
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Primary BRNA transcript (pre-mRNA)

6 RNA processing

and nuclear export processing events

RNA splicing and other

\ Transport of mMRNA to cytoplasm/

mRBNA in nucleus

O Translation

CYTOPLASM

mRNA in cytosol

~ - - === MRNA degradation

Translation (polypeptide synthesis)
(includes targeting of some newly
forming polypeptides to the ER,
plus control of translation by
initiation factors and translational
repressors, including microRNAS)

Polypeptide product in cytosoclorER —
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O Translation

) Posttransiation

\/ CYTOPLASM

mRNA in cytosol

~ === - MRNA degradation

Translation (polypeptide synthesis)
(includes targeting of some newly
forming polypeptides to the ER,
plus control of transiation by
initiation factors and translational
repressors, including microRNAS)

Polypeptide product in cytosolorER  ——

Protein folding and assembly
Possible polypeptide cleavage
Possible modification

Possible import into organelles

Functional protein
I

Y~ === ===p Protein degradation /
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