o= J— o= J—
BEIs & E{EF
& BloE 8T
BT &R,
I ) I\&EEIEF

B - DM - HHEE,

AR/ =17 714ILEDIR
o

AR
N

1/30



http://www .ncbi.nlm.nih.gov/books
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Mitosis
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Four Classes of Nucleotide Substitutions

4. Lethal Nucleotide Substitutions

BILZFDY /)N BEI— FEEBOIERERDOZ< (3. NBOZHKEICTESI5%E
(polymorphisms) T b, £/, L< DEEGFERIIFBIEHNLEEETHY., HEICE
SIEWE=HICHK L2 DM ST, 30EEREDS bE—DIERBRODH TR
[EREL., 512, £EHHIFTEAEEICTESHDE, BEEBROPTHEHLD
DTHHD, LML, COLOLBIEREERIIEENASGHEOLLHARAIITONTE
TW3, WTHOIEREBROEFR LZAXRY MVEEBBTHEIRETH S,
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Nucleotide Abbreviations

AT G C N aNy

AT - - W Weak (2H bonds)

- = G C S Strong (3H bonds)
A- G - R puRine

-T - CY pYrimidine

M aMino (in large groove)
K Keto (in large groove)

B notA

V notT

H notG

D notC




Complete genomic sequencing of James Watson

(Oct 25, 2007 at the American Society of Human Genetics)

1.8 x 10° variants from the reference sequence.

« 2.3 x 10° are unique to Watson.

» 6500 variants are amino-acid substituting.

« 23 mutations are registered at the Human Gene Mutation
Database.

« Watson carries mutations in BRCA7 and Fanconi anemia 1.

‘ James D. Watson 1928-
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Nucleosome

1. Chromatin is a complex of DNA and proteins (mostly histones).

2. 1-meter DNA strand of a haploid chromosome is reduced to 115 uym
(10,000-fold) in metaphase.

. H2A, H2B, H3, H4 make an octamer (nucleosome core).

. H3 and H4 form one tetramer; H2A and H2B form two dimers.
. H1 attaches to linker DNA.

. Histones are rich in arginine and lysine (basic amino acids).

146-bp DNA wound twice around the histone octamer.

© N o g A~ w

. Histone octamer forms a cylinder of 10-11 nm diameter and 5-6 nm height.
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Physical Map & Recombination Map

1. Recombination Map (Genetic Map)
2. Physical Map
1a. Cytogenetic map: FISH
2a. Radiation hybrid map
Sequence tagged sites (STS) are short sequences that are
unique in the genome and are used to generate gene map. STS
is analyzed by PCR.
Expressed sequence tags (EST) is a short sub-sequence of a
transcribed protein-coding or non-protein coding DNA sequence.
It was originally intended to identify gene transcripts.

Maximum
Vector . )

insert size
lambda 20 kb
cosmid 45 kb
YAC 1 Mb
BAC > 500 kb
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Dominant and recessive disorders

 Dominant inheritance
—Dominant negative effect
—Haploinsufficiency

—@Gain of function

e Recessive inheritance

—Loss of function
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Copy Number Variation (CNV)

EbS/ A BEGCFEEDBAZEIX1 447 AP 2006511 A23H & HE

RENS—DFT DZFHENVTEEIRGHEBIC DT OH I ELFL=ZDULEH /=Y. —D UM
MoV T BN, E N/ A GEGIEREMER) OFRICT>E1500HFHDEPHEHRTHD
Thhol, BLFOEEHDENIR/IDHEYPTILALEBAZEZEL—RHELTEESNTS
U, FFE, BAICEDLEEEEICEVSDS LD,

RRAXLEHRPRGAR LI —DBE (BASEIC) EEXHFE. BIEBEBFESHARGZEOME
TIV—=T,. 2 3BFNDOERZERAMNF ¥ —ICRKRT S,

BA., fE. KE. Z7UHADF270ANDT / LA%ELLE, 511 4 4 7 AFROFERTEEGFODEEE
ICEAEDRAONE, COBBORSEZ/5TSE. EMNF/ADT1 2%ITHIES,
ADDERMBICZDTDEENDELFN. YiahozU, £TELUTELE, BLFLLOELSN
BIEANESBEDENZEDY, MIDBUPTIREDMEZTHICHETSHLEEZZ6NS,

R, FILYNAT—FOBRODEYRTER, TAXIMILA (HIV) ORRELRTINESLTF
DEEHTEAEINAZEMHBLTNS, SEIRDOM>/EEMEZICIE. FRRICEET S LGRS
NEBEEGEFN285F@HY. SEOARETHARRERELRELDEFROASHICHEZ EASNTLY
3,
BEIABEAELRIOBETIE., £EEOHDENVY, DNAZIEBRTS 1 BAOBHDE (—iF
HZR) OMENSHEATE, BLFEEHOBW SO > TELIETHEIOBPELE SICHD &

Nat@re N*é‘s@’, November 22, 2006

3,080 million 'letters' of DNA in the human genome

22,205 genes, by one recent estimate

10 million single-letter changes (SNPs) — that's only 0.3% of the genome

1,447 copy-number variants, covering a surprisingly large 12% of the

genome

*About 99.5% similarity between two random people's DNA
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