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Chromosomes
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Human DNA length
2 X10" km

1 How is DNA

__ Packed

Equivalent of nearly 70 trips

info a
from

the earth to the sun and back. |— NUC/eUS?

46 chromosomes in a
human cell packed into a
nucleus millions of times
smaller than the length
of the chromosomes

http://hypertextbook.com/facts/1998/StevenChen.shtmi
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H2A, H2B, H3andH4 N ycleosomes: the

nucleosome

octamer “beads on a string” form
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Chromatin showing “beads on a string” structure
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100 nm
Figure 31-19
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Chromatin fiber
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o Fulalasundufaziinnssesuesiatduag

DNA

Nucleosomes (loop) Fenndaédiae scaffold matrix %s
Scaffold ¥

Usznauele “non-histone chromosomal

proteins”

30-nm
solenoid

® Many of non-histone chromosomal
proteins are involved in regulating
which genes in DNA are transcribed at

any given moment.

* Scaffold proteins, DNA
polymerase, Heterochromatin Protein
1 and Polycomb are common non-

hls’rone protfeins.

.".Chromatin = DNA + packing

and regulatory proteins




Double helix DNA
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Eukaruote Chromosomes

R L mitotic
uclear envelope spindle
surrounding nucleus

GENE MITOSIS CELL :
EXPRESSION DIVISION
AND

CHROMOSOME
REPLICATION mitotic
chromosome
interphase
chromosome
INTERPHASE M PHASE INTERPHASE

Figure 4-20. Molecular Biology of the Cell, 4th Edition.
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Metaphase chromosome

Daughter cell 2
g Centromere

Telomere Chromatid

* nsEnwgusrsveslaslalrudng

1400 nm

Tuszaz metaphase iesanifiu
'zm_lzﬂﬂsim‘[%mu@a"uﬁq@uamﬁu

l p-arm g-arm Telomere ?: 4 ‘5:10%’@"?\ q@

Daughter cell 1

(]
o

* Taslalsuusznoudae chromatid 2 w9 Fouuf centromere daufiiiu

oonluain cenfromere Fundt wyu (arm) Ao wyudredu (P-arm) wazwis

§r9e13 (gq-arm)
* Aladiud (telomere) fludruvaraveslaslalyy Hdduiuade fu Qudas

L]
=)

nszandunas ae TTAGGG) uanuaianizvesusiacFolitie Uniles
Taslulyuasedsutaravosana DNA
* Aladiuazaous Fuasluamauiiuruasoniradiiaiu onuiionuuniy

IUevIRLaTudazneduas wazwistasteacas (Limdeouduluradusise)

Medical biochemistry at a glance, 3 ed., J.G. Salway, John Wiley & Sons, Ltd., 2012



o Fulalasurfeiiazdiondiadenetu

o ﬁauﬁamﬁé’wmm 658N gﬂmsmau (euchromatin) «flu
USamd lasandudiesnteen nukiuiisuniteinalslasuidiu
(heterochromatin) fidautiasdessunszuiunis transcription
* dufideddoudnundani wwnalstasudu Wudiuveslas

|
=) (=

anGufisetuntiuan waslsifidausaulu transcription

Euchromatin Nuclear envelop
Heterochromatin

http //medcell med yale. edu/hlstology/hlstology php



Organization of DNA in prokaryotes

® Chromosomal DNA (b) (©
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A circular molecule of
double-stranded DNA

associated with proteins .
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Supercoiled DNA

Circular bacterial DNA

Circular bacterial DNA
with a protein scaffold

*Plasmid DNA

Plasmids are small circles of DNA, involved in ’rhe

rapid transfer of genes. e.g. antibiotic resistance,

between bacterial species.
http://biology.kenyon.edu/courses/biol114/Chap01/genome_chrom.html



Mitochondrial DNA (mtDNA)

* DNA melululnasweFafidnumsiussnan (circular DNA) wazedu
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Transfer RNA
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Control region of DNA

C0@0000

mitochondrion:
DMA comes

nucleus:
from mother

DMA comes
from both
parents

offspring cell

http://chimerasthebooks.blogspot.com/2011/12/another-genetic-
http://evolution.berkeley.edu/evolibrary/news/071101_genealogy  puzzle-why-is.html
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