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Structural varlatlon
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Long Read Technologies

* (+) SVs in repetitive regions
* (+) Can identify nested SVs

* (-) Higher error rate @ PACBIO@

* (-) Hard to align

Oxford

NANOPORE

Technologies




Hard to align
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Improving long read
alignment

Philipp

1. Split the reads:

— Translocations
— Inversions
— Duplications  ©
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Long reads (.fq)

Indexing

NGM-LR workflow

NextGenMap
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NGM-LR reconcile

Dot plot of 500bp segments from a read spanning a inversion
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NGM-LR inversion

BWA-MEM

NGM-LR




Convex Pairwise Alignment
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* Linear: gap cost always the same D
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costly for larger gaps



NGM-LR deletion

H0002_chr1_test_bwamem_map
rt.bam Coverage

)

I J .
| || ll || llllhﬂn n]lulull‘ﬁ'tillnmllmlumu.ulnlltrlluuﬂ

|..u|.|. ...I[ =1l =Id ....I .4 --"--IH-" T ..||... = =4+ ' i == = T

h| =|see df = obs o moenfssfoqenm|| mes sm ses “ di seme o meses s
mevol 4 e mem bt et = B e (=4 < T R P R
A HE L4 4 T b llellbd e e [le o o] = one = = =
- - - : - o -l S i e s e AP A A R R

BWA-MEM el ] AL A o4 1 b A4 A R e oo e el
comuee o] o s [ e foed | [F[4eem e oeedl | | SHel] == [ 431R< Kolb dll o guin men] e = e
=== .....‘.....-........_.|...|........ = - S O CO |
T e R P I b s e o] =
o e et | | emmm e o] o] - {1

= o= [}

H0002_chr1_test_ngm_remappe
Coverage

NGM-LR

[0- 4]

- e
| = mess
e -| |
R I

I

-— o.lo.- -

"o .......|- -

cin| wjojms]m wemm o

- . e . .oc-l ‘4 - - - -

=
o+ -

- --.'1 - s e =

P
-..-"I .

o« e o

o |on o mmie memoos wemm| o o -

.-..l.. -
-l -*‘:-.
SRR

I--.u. .-

- -

-

11032015 bed

Sequence
Farlament_sni..._




NGM-LR complex SV
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Sniffles

* Analyzing split reads,
alignment events and noisy
regions.

e Parameter estimation

* Optional: Genotype
estimation

e Optional: Clustering of SVs



Analyzing noisy regions

Extract the differences in
the alignment

Detect the noisy regions:

Plane sweep algorithm
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* Store potential regions in a self balancmg

binary tree.



Simulation/Evaluation

1. Simulate 20 SVs of each type using SURVIVOR

. Simulate Pacbio and illumina paired end
reads

. Evaluation using SURVIVOR

B Found +-10bp + type
Found +-1kbp + ignore type

. Not found

. Not simulated



Sniffles
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Summary

NextGenMap:

e Short read version:
github.com/cibiv/NextGenMap

* Long read mapper:
github.com/philres/nextgenmap-Ir
» Self detection of SVs
* Manuscript in preparation

SU RVIVOR:

Toolkit for SV detection on short reads
* Simulation/Evaluation of current
methods
e Consensus approach
e Accepted Nature Communications
* Available:
github.com/fritzsedlazeck/SURVIVOR

Snlfﬂes

SVs detection for long reads

Nested SV

Manuscript in preparation

Available:
github.com/fritzsedlazeck/Sniffles

Future work:

How much coverage is needed?
Nanopore support

Analysis of nested SVs

Application to Cancer Genomes (See
Maria Nattestad's Poster #79)
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NGM-LR nanopore
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Evaluation of Sniffles: SKBR3
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