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Next generation sequencing

Johan den Dunnen

in an academic medical hospital

( Leiden University Medical Center )
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Leiden Genome

http:// www.LGTC.nl

Technology Center

CMSB
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A facility  (LGTC)

Åmake it possible
not production

Åcustomers
not my data

Åtechnologies
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transcriptomics
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Current projects 2

ÅRNA
gene expression profiling

SAGE-like,  CAGE,  while transcript,  é

micro RNA
profiling,  miRNA identification

ÅChromatine-IP (ChIP-seq)

ÅSNP-discovery
targeted de novo sequencing

great tit, turkey, seagul, ...

Ågenome re-sequencing
virus, bacteria, moulds, insects, 

..., human
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Current projects 3

Åtargeted sequencing
candidate gene / gene region

long-range PCR,  normal PCR
pooled samples,  tagged samples

hybridisation capture
array,  in solution,  home-brew

Ådiagnostics
non-invasive trisomy screening

Åmetagenomics
sequence all DNA (which species present?)

skin,  colon,  é

Åforensics
degraded / mixed samples
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Targeted sequencingw

Åwhy sequence everything

target region of interes

Åminimal coverage to call variants

no false negatives  +  few false positives
sequence from both strands

=> even yield improves even coverage
+ reduces cost
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X-exome selectC

©Rowida Al-Momani

ARSE
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Nano-liter PCR

Åmeasure sample concentration
sling-shot

digital-PCR (12 samples)

Illumina and 454 

ÅPCR target enrichment
AccessArray

48 samples x 48 assays
real time PCR

retrieve products in sample well

> improved equimolar yieldé 
reduced sequencing cost
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Fluidigm digital -PCR

dilution

1/109

1/108

1/107

©Rolf Vossen

1/106

Determine exact DNA 

concentration before SEQ

- optimal loading

- max. SEQ yield
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Fluidigm AccessArray

Åtarget BRCA1/2
HRMA PCR set (48 PCRs)

PCR with dye
follow PCR
~95% PCR worked immediately

retrieve products
+ M13-P oligo
ligate  >  shear  >  prep  >

Illumina sequencing

? equal coverage

? all variants detected
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AccessArray BRCA1

coverage

G > A variant

BRCA1

NextGene analysis
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Sequence capture

Åarray
custom

116 MR  candidate genes
heart disease
muscular dystrophy genes

whole exome
NimbleGen

Åin solution
X-exome

Agilent

whole exome
Agilent,  NimbleGen

custom
home-brew

arrays re-used 
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FlexGen arrays2


