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A The Human genome
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A (genetics)

A
A A
A
A (Mandelian traits)
A (complex diseases)
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BASIC MOLECULAR GENETICS
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DNA

A (nucleotide base)

A (Purines)

A (adenine, A), (guanine, G)
A (Pyrimidines)

A (thymine, T), (cytosine, C)
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DNA "
A

A A
A (proofreading) (repair) 4

Ol
8 strand strand  strand

A (replication fork)

A543 6

ARNA primer (RNA polymerase) .
ADNA polymerase n—
AOkazaki fragments 5
ADNA ligase g

Replication fork

/ Lagging Strand

Leading Strand
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(TRANSCRIPTION)
A DNAA RNA

A RNA(ribonucleic acid):

A (ribose) (deoxyribose)
A (uracil, U) (thymine, T)
A RNA polymerase
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Initiation
codon
5 ¥

Promoter I

Termination
codon
3!
3" untranslated
region

5’ untranslated
region

Intron (noncoding
sequences)
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(TRANSCRIPTION)
A5 0 C Ably-A tail
A mRNA
Sense strand —3 ' ——o—— S

DNA i
l Antisense strand 5rWA
|

P ri m ary RNA Transcription 5 CAP—mmmmm l U AG T -
i Poly-A tail
RNA , ’
l introns R . e
MRNA |

mRNA 5 maeeeesmmmmmm AAAA - 37

l Translation 5 WMAA 3’

P I‘Otei n Ribosome l

i Complete
it polypeptide
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(TRANSLATION)
A MRNAA (protein)

A (codon)

A (triplet):
A64 A 20 (amino acid)
A (start codon) Tt ——,

A AU G Uracil (U)  Cytosine (C) Adenine (A) Guanine (G)
UUU} Ucu UAU} Tyr  UGU } Cys U
UUC J Phe UCC }Ser UAC uGC C
A (Stop COdon S) U Joa | UCA UAA Stop UGA Stop | A
o UUG > Leu [UCG UAG Stop UGG Trp G 4
A UAA UAG UGA E @uiy, ey CAU} CGu V) g
y y 9 C CUC | Leu CCC |Pro CAC /) His <cGC |Arg | C g—
) CUA CCA CAA } CGA A £
= CUG CCG CAG’ GIn  CGG B =
I3 AUU} ACU AAU} AGU ) i S
i AUC J lle  ACC | Thr AAC) Asn AGC JSer € &
A AuA | ACA AAA } AGA } A
AUG | Met ACG AAG’ Lys AGG ' Arg | G
GUU GCU GAU} GGU 8]
& GUC } Val GCC Ala GAC'’ Asp GGC } Gly C
GUA GCA GAA } GGA A
GUG GCG GAGJ Glu GGG G
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(TRANSLATION)

A mMRNA
A
A Ribosome

ArRNA(rinosomal RNA)
A

A tRNA(transfer RNA)
A

movement of nbhosome ——»

http://lwww.frontiers-in-genetics.org/page.php?id=protein-synthesis_en



A (chromosome)

A
A DNA
ADNA
A (30 , 1.8m)
A (histone)
AH2A H2B H3 H4
A (nucleosome)
A (chromatin) Syl

A (beads-on-a-string)
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23 A 46

(autosomes)
A 22

sex chromosomes) _ ' p ;
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(MITOSIS)

(Interphase) A (Anaphase)
A

A 4

ADNA 2 A

A

o To I

To I

(Prophase) A (Telophase)
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(MEIOSIS)
DNA

Interphase = Prophase

2 @»@
A

(meiotic crossing over)

(genetic recombination)

Metaphase Anaphase

A
A
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(GAMETOGENESIS )

A (gamets) (germ cells)
A
A (oogenesis)
A : (spermatogenesis)
A A
A A
(primary oocyte)A ) A
A
A

A A
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PATTERNS OF GENETIC
TRANSMISSION
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(Gregor Mendel)

AaBb

A 1865

A 4

A
AB, Ab, Ab, ab

(phenotype)
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A (autosomal dominant, AD)
A (autosomal recessive, AR)
A 1~22
A X (X-linked)
A 23
A (locus) (allele)
A A (homozygosity)
A A (heterozygosity)
A (genotype)A

(phenotype)



(AUTOSOMAL DOMINAN
INHERITANCE, AD)

A A
A

A

A

A 50%

A (vertical transmission)
A (new mutation)

A

AAD

A (achondroplasia)

A (neurofibromatosis)

AD

_an@®

Q_
®

D e
0 O




NFMRC

A (penetrance)
A
A
A (incomplete penetrance)
A (skipping of generations)
A (expressivity)
A A
A A (variable

expressivity)
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(AUTOSOMAL RECESSI

INHERITANCE, AR)
A A
A (carrier):
A
A
A A A
A A
A 25%
A (horizontal transmission) [H-O
A (cystic fibrosis) o mbbe
(sickle cell anemia) Qi
Bl




X (X-LINKED NFMRC

INHERITANCE)
A X-inactivation(Lyon hypothesis)
A

o To To o

A (obligue transmission) || B
= )
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@ Carrier female

. Affected
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(genomic imprinting)
(mitochondrial inheritance)
(digenic inheritance)

(anticipation and
triplet repeat disorders)
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(GENOMIC
IMPRINTING)

A

A (methylation)
A A o
A

Egg & A A
A o @ B Fertilization 8 ,
B

) Conception
Somatic cells

¢Erasure of old imprint
*Conversion to imprint of the other sex

Female gametes
5 L G
B’ B B

l Spermatogenesis/Oogenesis l

Male gametes




(GENOMIC
IMPRINTING)

A

A Prader-Willi syndrom

A chr15q11-q13

A Ch r15 Pat. Mat.
A Maternal uniparental disomy I

A Angelman syndrom

A chr15q11-q13
A chrl5

A Paternal uniparental disomy

Chromosome 15

B S O R A

e N
‘ Angelman syndrome

1. Deletion

Pat. Mat.

2. Uniparental disomy
Mat. Mat.

1. Deletion

Pat. Mat.

2. Uniparental disomy
Pat. Pat.



NFMRC

(MITOCHONDRIAL
INHERITANCE)
A A
1000~10000
A DNA(mitochondrial DNA, mtDNA)
A DNAA DNA
A mtDNA 16569 A 37 A

2 TRNA 22 tRNA 13
A DK (@
A (maternal inheritance) o ® *
A e b BA TR KL
" a1 mDNAG

. ' Affected
|:| O Unaffected




(MITOCHONDRIAL

INHERITANCE)
A mtDNA
A mtDNA A
A (Homoplasmy)
A MtDNA
mtD N A - . N- Random segregation ..- - N-
A (Heteroplasmy)
A MIDNA Aielnte] (Ligie
A MIDNA = omalmitocondr
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INHERITANCE)

A
A (digenic-diallelic)
A (digenic-triallelic)

A (Retinitis Pigmentosa, RP)

AROM1 peripherin heterozygous
homozygous

A (Holoprosencephaly)
A




(ANTICIPATION AND TRIPLET
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REPEAT DISORDERS)

A (anticipation) A
A

(seguence repeats) A (triplet)
A

o I




