Somatic structural variation
(in short)
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Two mechanisms to repair DSBs
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Repair mechanisms underlying SVs

HR: homologous recombination
NHEJ: non-homologous end joining

NAHR: non-allelic homologous recombination
MMEJ: microhomology-mediated end joining
FoSTes: fork stalling and template switching

MMBIR: microhomology-mediated break-
induced replication



NAHR: non-allelic homologous
re Com bi nation B Homologous recombination

* Mostly results in segmental
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e Common repair mechanism in LD
recurrent SVs |

* Relatively error free around g —
break |

From the following article: l
Chromatin dynamics and the preservation of genetic information
Jessica A. Downs, Michel C. Nussenzwe ig & André Nussenzwe ig e °

Nature 447, 951-958(21 June 2007)
doi:10.1038/nature05980




NHEJ: non-homologous end joining
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MMEJ: microhomology-mediated end
joining
* Backup to NHEJ

e Similar but more error prone than NHEJ
« Commonly has small deletions at breakpoints
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FoSTes: fork stalling and template switching and

MMBIR: microhomology-mediated break-
induced replication

Generates complex rearrangements
Causes microhomology at breakpoints

Replicat
1 2 3 fork collap
= Y
< —_— - —_—
<> ,,7// ——m 3 TS1 —
= == == — - &
g e e = No—= - - - - - - O
= T -_— -
1 2 3 4 4/2 4/2
lTSZ
Complex breakpoint junction
' ‘ - — eIk
DUP — - - - 1S3 %
+ e . ‘ ]
DUP  INV FA \ 4:‘3g \
- - - [ - - - - - - - O = —— F \am-
- - 4 o T

4 2 3 4/2 3/1 2/4



EXERCISE 1.1



Common types of structural variation

Deletion Novel sequence insertion Mobile-element insertion
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EXERCISE 1.2



