DNA and Chromosomes

Mucleotides are limked via
phosphodiester bonds to
form nucleic acids

— phosphodiester bonds form vig—"

condensation reactions
DMA nucleotides can be
purines [G/4) or pyrimidines
(T/C)
CMNA strands hawve a polarity
(5" versus 3°)
CMA strands are negatively
charged
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The DNA double helix contains 10
base pairs (bp) per turn.
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Nucleotides are composed of a base, sugar,

and phosphate group.

* |n deoxyribonucleic acid [DMA), the sugar is
deoxyribose,

HO—P— 0~ CH,

phosphate

lIIT.|'H

* Double-stranded DMNA& F

consists of two
complementary chains of
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Most genes contain information to make

proteins
gens & gene B gene
1 ™ —
A B
helix g o
BMNA A AMA B RMNA C

-—

b

protein A protein B protein C

- e ey e n o e n

GEME
EXPRESSION



812972015

* & genome is all the
information contained

Human Gemome [draft

within an organism's DNA sequence 2001, finished = & &
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* Eukaryotic DNA is divided Pz - E y - EE "
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— homologous chromosomes L "‘:_'”_'":'5'3""'35 _ " EE : E; 4 KR i
{homologues): one pair of * 32 billionbasepairs KBS HEET 7. %3

chrormosomes; one * approximately 25,000 ° ¥ ' .
maternal and one patemnal EEnes NN i 51:!. -
* Karyotype: display of the * 15% of the genome i = = = . ;f ﬂ - § E -

mitotic chromosomes encodes exons -4 R ' _— I

Three DMA sequence elements ensure chromosomes

can be replicated [replication origin and telomere)
and segregated [centromere).

The duplication and segresation of chromosomaes
ocours through an ordered cell cycle
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Chromosomes in a cell are condensed. Mucleosemes zre the basic i
unit of chromatin packing. ~——
N T ]
— consist of 4 pairs of histones =7 =&
& total] |

* Histones are highly consenved, R —_—
small, pasitively changed
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chromosomes: chromosomes: e
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Chromatin: DMNA and its associated proteins o 5:"_ - TT
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Mucleosomes are
further packed into

30 nm fibers wia:
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1. interactions

betweaen
histone tails
2. binding of
e — S,
A LT B T
Mucleosome-wrapped DNA is accessible to Mucdeosome-wrapped DNA is accessible to
other DNA binding proteins via: other DNA binding proteins via:
_ == - 1. nucleosome structure 3. Maodification of
is fluid and dymamic = histone tails by
s [ maodifying proteins
2. chromatin remodeling L ﬂ - * disrupts stability of
complexes slide DNA REs the 30 nm fibers and
in nucleasomes in an - - " higher order packing
ATP dependent o 8 S8 . g * recruits proteins
mannear _'_l______:: -,--:H - that condense or
decondenss
chromatin
The pattern of histone modification indicates There are twao levels of interphase
the status of the nearby chromatin. chromatin condensation.
s
1. heterochromatin
i — — — most condensed
- etz heneratn — induced by tail modifications, including
. P—— methylation of lysine 8 on the histone H3 tail
* » — Zene poor regions (centromeres and telomeres)
‘m i Lo s — Zenes are not expressed
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