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@ HY A3} (Mendelian Genetics)

Versuche Giber Pflanzen-Hybriden.

Gregor Johann Mendel Versuche uber Planzen-Hybriden
(1822~1884) (1865)
9/3

1. 229 ¥ (Law of Dominance)
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#2| (Law of Segregation)

(Mendelian inheritance)

3. S¥9 %2 (Law of Independent Assortment)
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Charles Robert Darwin
(1809~1882)

The nature of the food supplied during many generations has
apparently a ed the length of the intestin
b to that of the body ir
to 1,—in the common domestic boar as to 1,—and
in the Siam breed as 16 to 1. In this latter breed the greater

; for, necording
e wild boar

10/51

Growth and Fatness in Pigs

\, Kerstin Lundstrém

Genetic Mapping of Quantitative Trait Loci for
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Evolution of Darwin’s finches and their
beaks revealed by genome sequencing

3
Taaa thit showee devisions from clasical ussacany

01F ZRIFALXT FHA2| BE

ns/s

)] Mei7tEel 7kx|et 72 gusto| 2t

@® DNA (Deoxyribonucleic Acid) 22| &z

Rosalind Franklin2| XA 2|3 AL DNA 0| SLHd 20| A

3

AR7tZe| 2] (Chargaff's rules)

- Francis Crick

(1916~2004)
B = « James D Watson
(1928~2025)

Purines = Pyrimidines
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James Watson's genome sequenced

Discoverer of the double helix blazes trail for personal
genomics.

Erika Chack

Nobel laureate James D. Watson peered
deep into his genome yesterday. And
scon, anyone else interested in his
genetic makeup will be able to do the
same

Scientists in Houston presented Watson
with a DVD of his genome sequence,
which they said was the "first individual
genome to be sequenced for less than
$1 million". The carefully worded claim
may be an acknowledgement that
another persanal genome project has
already been completed: J. Craig Venter
has deposited his genome sequence into
the public GenBank database, he told
Nature two weeks ago

James Watson s the first
individual sequenced for
less than million.

National Library of
Such personal genomes are for now ‘Medici
largely symbolic, because it's difficult to

Table 3 | SNPs matching HGMD mutations causing disease or other phenotypes

HGMD accession Chromasome Coordnate  HUGO symbol_Gene name Ctogenetic _Phenctype Zysosity
CM00358% 1 97937679 DFYD Dihydropyrimidine dehydrogenase 1922 Dihydropyrimidine Heterozygous
dehydrogenase deficiency
CMI50484 1 157441978 FY Dufty blood-group antigen 1 Dufly blood group antigen, Homazygous®
absence
CM942034 4 619702 PDEGE Phosphodiesterase 6B, cGMP-specific,  4p163  Retindis pigmentosa 40 Heterozygous
rod, beta
cMozI71E 9 36208221 GNE UDP-N-acetylgluccsamine 2-epimerase 9p Myopathy. distal, with rimmed  Heterozygous
vacuoles
CM980633 10 50348375 ERCCH Excision repair cross-complementing 10 Cockayne syndrome Homazygoust
rodent repair daficiency,
complementatian group 6 protein (CS8)
CMOS0716 1 76531431 MYOTA  Myosin VIIA 11g135  Ushers Homorygoust
CM950928 12 46812979 PFKM Phosphofructoki 12q133  Glycogens Homozygous*
CM032029 14 20859880  RPGRIPL  Retinitis pigmentosa GTPase regulator 1411 Cone-rod dystrophy
1
CM984025 19 18047618 IL12RB1 199131 Mycobaeterial infection Heterozygous
CM024138 19 41014441 NPHSL 199 Congenital nephrotic syndrome. ~ Heterozygous
Finnish type
cMol00s2 22 49410905  ARSA Arylsulphatase A 22q Metachromatic leukodystrophy  Heterozygous

# Caverage

these SNP pesitions 5 ess than 5. Fi orod
these SNP pesitions is greater than 5, Bath wesld p

berign

fypes.
s i they were truly homazy,

James D. Watson
(1928~2025)

13/

Q1 Mel7HEol 7hxiet Fhaoastol 24t

® PCR 7|&1} DNA marker £24{0| 4k

=Y M=ol

e |
Thomas D. Brock
(1926~2021)

Kary B. Mullis
(1944~2019)

S @4 Azt (Thermus aquaticus)
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Marker 1980s Late 1980s-1990s Late 1990s-2000s Mid-2000s
Technologies

Sequencing First-Generation Second-Generation Third-Generation
Technologies

| .
Short-Read sequencing Long-Read sequencing

Cost and
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w2 OFF12t S| 2 2= Af2f7

© MK 088 4 24 (Sex-linked inheritance) suxyzaasze ()
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Identification and Characterization of Novel Sequences of ev2/-K Locus
for Feather-Sexing in Chickens

Fun Jumg Cho' and Sea Hwan Sobn™
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Aniaml QTLdb OMIA (Online Mendelian Inheritance in Animals)
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Maat from Korsan Indigenous Chicken
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® MeMS 24 (Selection signature analysis)
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[T MHC haplotype

GENERALIST recognizes most pathogens (common

%
O et = ahanced e s

& specific pathogen
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MHC-B Ct&d % Haplotype 7+¥

MHC haplotype CH4
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® F8A 22! (Genomic Imprinting)

2 a

Maternal copy Paternal copy

XDG

Silenced

Marsupials o

Exporimentally- Rhesus Rabor
monkey (%)
(1)

confirmed GI

. e R

Protein / Output

Q3 OIEI LA HYE|= 7R

@® Imprinting detection: EpiTrace™ technology

Proof of concepts

EpiTrace™
A Chicken (Gallus gallus)
"
Farm-dependent epigenetic signatures in chicken. (A) Principal
7 ' component analysis of samples from & different chicken farms, based
E_v“ ‘on the methylation levels of 8215 CpG sites with farm-specific
i i X ysis of samples
from Finland and Germany, based on the methylation levels of 5987
] CpG sites with location-specific methylation differences in a pair-wise
analysis.
&
llumina @ evonik o WA B

2024.01 g2
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® 23andMe (Trait Reports)
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Discover how your DNA can
influence your health,
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Research) &
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® Genome editing: CRISPR-Cas9

LeRD

< d

Genome-edited hornless dairy cattle
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® Earth BioGenome Project (EBP)

Harris Lewin
(Arizona State University)

ATy USME FHYE AR SEOR
WSS 22 DRYE"

Phase Il 212f

1. Adaptive sampling

What is the Earth BioGenome Project?

2. Highest genome quality

3. Equitable global partnerships

41 /51
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® Pangenome
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® AlCHHE

“We have no
experience of what
Massive training set of genome

it's like to have things

smarter than us.” -) Al driven discovery

=) Al driven application

Geoffrey Hinton
(2024 Nobel Prize in Physics)
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® AlCHAz
THE NOBEL PRIZE Dol Haseabis

IN CHEMISTRY 2024 John M. Jumper
e (2024 Nobel Prize in Chemistry)

Al 7|8t CHHR S of| 2

- .

“for computational “for protein structure prediction”
protein design”

THE RO'

44 | 51

- 88 -



w3 OlZ3 M7 2 S| 712 QB

® AlCHHE
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® Summary
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