In an academic medical hospital

( Leiden University Medical Center )
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®* RNA

gene expression profiling, miRNA
® Chromatine-1P  (chip-seq)

® SNP-discovery

targeted de novo sequencing
® genome re-seqguencing

virus, bacteria, insects, ..., human

® targeted sequencing

candidate gene / gene region
hybridisation capture

® diagnostics
non-invasive trisomy screening
® metagenomics

® forensics
degraded / mixed samples







® targeted sequencing

PCR-based
AccessArray (Fluidigm)

hybridisation capture
FlexSelect
X-linked disease

® Helicos
single molecule sequencing



Fluidigm- £

nanoliter PCR

plates
upto 96x96 PCRs




® hormal PCR

real time measurement, melt curve analysis
TagMan SNP typing 9,216 in parallel

® measure sample concentration

digitaI-PCR (12 samples - 765 wells)
lllumina and 454

® PCR target enrichment

AccessArray

48 samples x 48 assays
real time PCR

retrieve products in sample well

> mproved equimolar yield...
reduced sequencing cost




°Rolf Vossen

Determine exact DNA
concentration before SEQ

ANEEE EEE = EEEE - Optimal Ioading

el foaecis Soane Eemifs _ max. SEQ yield




® target BRCA1/2
HRMA PCR set (48PcRs)

PCR with dye
follow qPCR
~95% PCR worked immediately
perform melt curve analysis

retrieve products
454 sequencing (500 bp)
lllumina sequencing (75 bp)

? equal coverage

? all variants detected




® PCR AccessArray

48 X 48
phosphorylated-oligo's

M13-tails
.
® retrieve products

AccessArray

® concatenate products
add ligase

® fragment...
+ normal sample prep

#-:_-»H! Hh o
ﬁnm qse.

1 =100 bp ladder
2-4 = 400U ligase

5 =1U ligase
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PCR primers: 1) CGTATCGCCTCCCTCGCGCCATCAG TGTAAAACGACGGCCAGT MID-F

2) CTATGCGCCTTGCCAGCCCGCTCAG CAGGAAACAGCTATGACC MID-R
3) TGTAAAACGACGGCCAGTggacgttgtcattagttctttgg exon specific-F
4) CAGGAAACAGCTATGACCtcagcaattacaatagcctaatctt  exon specifi-R
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Wetting

melt curve

analysis

Tempersture ; Tempersture
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PCR yield

Raw Melting Curves

Tm Shifted Melting Curves
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® many experiments

on array and in soluiton
standard, custom, X-exome, exome

® |]ab work

In solution clear advantages
can be automated, much easier

® region covered

on array more probes
no steric hindrance

In solution capture higher yield

® capture both strands

on array possible
In solution problematic
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array oligo synthesis

\4

chemical cleavage

\4

amplifcation

1

+ T7 RNA polymerase  (+biotin)

|

capture
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® fast
1 day

® flexible
redesign, add to existing

® cheap

no minimal amount
one array > indefinite resource

designed array to capture MMR genes




AP Associated Press

Netherlands shocks Brazil 2-1
By ANDREW DAMPF (AP) — 2 days ago

PORT ELIZABETH, South Africa + Don't call the Dutch underachievers anymore.




® Terminal Osseous Dysplasia
pigmentary anomalies skin
skeletal abnormalities limbs
recurring digital fibromatosis childhood

® X-linked (Xg25-ter)

dominant
male lethal
female skewed X

American Journal of Medical Genetics 94:91-101 (2000)

New Syndrome?

Recurrent Digital Fibroma, Focal Dermal
Hypoplasia, and Limb Malformations

M.H. Breuning,'* A.P. Oranje,? RA.Th.M. Langemeijer,® S.E.R. Hovius,* A F.M. Diepstraten,®
J.C. den Hollander,® N. Baumgartner,” JR. Dwek,®* A. Sommer,? and H. Toriello?




Family 1 Family 2 NaXa XaXi XaXi
Family 3

3 families (NL, Japan, Argentina)

+ 3 sporadic cases




Product Mame Product Pricing &
Number Availability
BEN OMBE 4MPLE
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exon coding

exon UTR

splice site 56 89

Intron 793 1853

Intergenic 1085 1716

( sub-optimal data analysis ! )




Transcript 2

-: Transcript 1
exonzg

® cultured cells / blood

only normal allele expressed
100% X,




1 2 3 4 5 6 [ 8
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400- w— — - 392
368

fibromas T T T e s

12

®archived fibroma tissue
(15 year old)
2 alleles expressed

activated cryptic exonic splice site




The American |ournal of Human Genetics 87, 1-8, |uly 9, 2010

REPORT

Terminal Osseous Dysplasia Is Caused by a
Single Recurrent Mutation in the FLNA Gene

Yu Sun,!! Rowida Almomani,!-!! Emmelien Aten,! Jacopo Celli,! Jaap van der Heijden,!
Hanka Venselaar,? Stephen P. Robertson,? Anna Baroncini,* Brunella Franco,®® Lina Basel-Vanagaite,”
Emiko Horii,® Ricardo Drut,? Yavuz Arivurek, .19 Johan T. den Dunnen,!1% and Martijn H. Breuning!.*
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® FLNA gene a surprise ?

first FLNA mutations published

the obvious candidate for TOD
phenotypic overlap

® 2003 gene analysed

send to expert > nothing reported
X-exome ¢.5217G>A > ?; was detected !

® 2010 paper

FLNA gene analysed, no variants found...

We need to share & report ALL variants, immediately







single molecule sequencing

(SMS)




Eveline Altena
Peter de Knijff

/) Helicos

Michiel van Galen
Matt Hestand

Gert-Jan van Ommen
Johan den Dunnen




® saves work (= time & cost)
'no' sample preparation

® no amplification (PCR)
fewer contamination issues
absolute quantitation

analyse everything (unPCR-able /unclonable)
no PCR errors

analysis low quality DNA
forensics, ancient, archived
sample prep enriches contaminants

® sequence RNA directly

/%y Helicos

(< sequence error)




/), Helicos

computer
sequencer




Ay Helicos

2 flow cells

25 channels each
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mﬁ@: 5

hearing

2 - Tailing
Terminal Transferase + dATP

3 - Blocking
Terminal Transferase + ddTTP

R
AgpddTTP ‘\JF"‘\/"

A R, ‘\—-"NJ\
VNN e

Hybridize to flow cell

N\

Helicos

BioScimmcnn Carporation




Cycling:

1. Synthesize

Helicos tSMS™ o e Gt
: k | 3 >SG>C>T>

Sequencing by Synthesis -« * A>G>CoTo
' A>G> ...

4. Cleave

¢
Sequencing by s {5
Synthesis E E 2 Wash




elicos
AT
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1 Laboratori




Forensizch Laboratorium woor DA Onderzoek
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Faorenzizch Laboratorium voor DMA Onderzoek

OOl B @ /X Helicos

BiaSciancan Carporation
TAGACTACGTACATAACCTAARCCTCCTCC
GTACATAACCTAAACCTCCTCCAATGCTAARACTAATCGET
ACATAACCTAAACCTCCTTCAATGCTAAARCTAR
TARACCTCCTCCAATGCTARAACTART
ARATCTTC TCCAATECTAAAACTARTCET
CTAA-CCTCCTCCAATGCTAARAC-AATCETCC i

CTCCTCCAATGCTARAAA CTAATCETCCCAR -ARTTATAT-A
TCCTCCAATECTARAACTARTCETCCCARC
ACATATGGCCTAGACTACGTACATAACCTAARRCCTACTCCAATGCTARAARCTARTCGTCCCARCARATTATA TTA
ACATAT--CCTAGACTACGTACATAACCTAAACCTCCTCCAATGCTAAR
GCCTAGACTACGTACATAACCTARAC-TCC
CCTAGACTACGTACATAACCTAAMCCTCCTCCAATGCTALR
AGACTACGTACATAACCTAARCCTCCTCCAATGCTAR
ACATAACCTARACCTCCTCCAATGCTAARACTARTCETC

C-TAACCTAAACCTCCTCCAATGCTARAACTARTCGT

AACCTAR-CCTCCTCCAATGCTAARACTARTCG
AARCCTARACCTCCTCCAATEGCTARAN CTAATCETCCCA
ACCTARACCTCCTCCAATGCTARAA CTAR
ARACCTCCTCCAATGCTARAAACTARTCGTCC-A- CAAT

Reference Sequence in bold
One channel each above and below

forward reads black, reverse blue



4. .
1y Helicos

Sample Extract Concentration % Reads of
Number Volume (ng/pl) Human Origin

1% up to 30%
Less than 1%

Less than 1%

1

2

3 | Less than 1%

5 340 | 6.6% up to 40%

determine gender
bone structure 3/5
PCR 3/5
Helicos 5/5




® more human DNA

excluded contamination researchers
variants in mtDNA

mark of DNA-damage

"variants" in one strand only

® many new possibilities
more data from these samples
complete mtDNA

...capture regions of interest
...complete genome sequence low cost

archeology in general load 50 samples
extinct organisms

analysis "bad quality” DNA

forensics, archived
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nomnalized counts

IHlumina Data — Quake Manuscript
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