Satelliten-DNAs sind nur ein kleiner Tell
der repetitiven DNA der Eukaryoten,
Interspergierte repetitive DNA-Elemente:
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So sieht ein Chromosomenabschnitt In
Wirklichkeit aus (Chromosom 11p15.3)
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Alle Pfeile/Pfeilspitzen sind interspergiert repetitive Elemente; kleine rote Rechtecke = Exons



Interspergierte Repetitive Elemente konnen
sogar in Exons integriert sein
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Ausschnitt aus Humanchromosom 11, Pfeile/Pfeilspitzen = repetitive Elemente;
rote Rechtecke = Exons



Interspergierte Repetitive Elemente
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Classes of interspersad repeat in the human genome
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FIGURE 17. Almost all transposable elements in mammals fall into

one of four classes.



Interspergierte Repetitive Elemente

 SINEs = short interspersed nuclear elements

 LINES =long interspersed nuclear elements

« MIR = mammalian wide interspersed repeats
(Saugerspezifisch?)

« DNA-Transposons

* Retroelemente

e Pro-/Retroviren
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Nature 409, 860-921 (15 February 2001)




chr 22

L L L chr 2

100 kb | HoxD cluster

Red bars, interspersed repeats; blue bars, exons of known genes. Note the
deficit of repeats in the HoxD cluster, which contains a collection of genes
with complex, interrelated regulation.

Nature 409, 860-921 (15 February 2001)



SINES, LINEs, Retroelemente,
DNA-Transposons

A retrotransposon of Ty 1-Copia family
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SINEsSs:
Alu-Elemente

Table 11 Number of copies and fraction of genome for classes of hﬁ
spersed repeat

=

Numberof  Totalnumberof Fractionofthe Numbercl
coples (x 1,000) basesinthe draft draft genome familles

genome saquence (%) (subfamilies) ’

sequence (Mb)
SINEs 1,568 359.6 13.14
Alu 1,090 290.1 10.60 1(~20)
MIR 303 60.1 2.20 1(1)

MIR3 75 9.3 0.34 1(1)



SINEs: Alu-Elemente
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Alu-Elemente verbreiten sich durch Retroposition
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SINEsSs:
Alu-Elemente
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LINEs z. B. L1

Table 11 Number of copies and fraction of genome for classes of inter
spersed repeat

Numberof  Totalnumberof Fractionofthe Numberof |
copies (x 1,000) basesinthedraft draft genome familes
genome saquence (%) (subfamilies)

LINEs 868 558.8 20,42
LINE1 516 462.1 16.89 1 (~55)
LINE2 315 88.2 3.22 12

LINE3 37 8.4 0.31 12



Alu elements as regulators of gene expression

Alu elements are the most abundant repetitive elements in the human
genome; they emerged 65 million years ago from a 5' to 3' fusion of the 7SL
RNA gene and amplified throughout the human genome by
retrotransposition to reach the present number of more than one million
copies.



LINEs z. B. L1
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Retrotransposons
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Retrotransposons

Table 19.1 Retroposons can be divided into the viral or nonviral superfamilies.

. Common types

. Termini
- Target repeats

. Reading frames

. Organization

Viral Superfamily

Ty (S. cerevisiae)

copia (D. melanogaster)
LINES L1 (mammals)
Long terminal repeats

4-6 bp

Reverse transcriptase
and/or integrase

May contain introns
(removed in subgenomic mMRNA)

Nonviral Superfamily
SINES B1/Alu (mammals)
Processed pseudogenes
of pol lll transcripts

No repeats

7-21 bp

None (or none coding
for transposon products)

No introns




Recombinants and Elements used
experiments
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Experiment 2 W Results
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Ty element

containing intron
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