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The Genomics Platform

Core facility providing various technologies for
quantification of RNA and DNA

Proposes complete solution, from advice in experimental
design to full data analysis and interpretation

Technologies currently available:

AFFYMETRIX

. AFFYMETRIX m = | s
Microarrays ® =" Corelab
Program
Real-time PCR AN Tl

Differential display
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Workflow

Fixation of cells by

formaldehyde
oo xoMoor  oodho
WCE (whole cell extract) _wo®er e Break cells and solubilize
fraction o "\_'.:J}J_.':f;;;__d_{;__ chromatin fraction by sonication
)/ \4 ChIP (chromatin
?g::igiupematﬂntzxﬂ" sl ‘, immuno-precipitation) fraction
00000 "“"?"ﬁh J";j ; Chromatin immuno-precipitation
e L

e e o e Pyrification, amplification
00000 Sysennoen: o000 e and fluorescence
labeling of DNA

«— Hybndization to high-density
oligo-nucleotide tiling chip

Comparison and discrimination analyses

Katou et al Methods in Enzymology 2006
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QC and amplification pipeline

IP (clean!)

l Q PCR validation — Reject if failed

IP

l IP quantification/conditioning/storage

IP

|  IP amplification — Reject if failed
Amplified IP

l Q PCR validation (UNG!!) —— Reject if failed

Prepare for hybridization
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Amplification method

Fidelity, no bias
Reproducibility
Yield (ng range)
Reliability

Ease to manipulate
Incorporation into Affymetrix workflow
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Amplification 1

* Round A B (Affymetrix, developed by DeRisi Lab, UC San Francisco,
June 2001; adapted from Bohlander et al. Genomics 13 (1992))
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Amplification 2

LM PCR

| End polishing (T4 DNA Pol)

l = Adaptors ligation

1 PCR amplification
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Amplification

ChIPd DMASE M
(dsDYNA) 36 5
.l, TdT reaction
5k TTT--TTCGH 5
IFCTT--TTT £l
l TT-PolyA primer annealing
5t TTT—-TTC3
3:'-B-MA—=AM@|-51‘
2nd strand synthesis
5 TIT=TTITT——3i
3 AAA-AAN -5
l TT ENA polymerase Transcription start
{1st IVT amplification)
3 MA—AME -5i
Amplified 3t | Mﬁumm -5i
cRNA i

0

el

l ranscription start

AAA—-AAA -3i

Katou et al Methods in Enzymology 2006
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Isi Strand synthesis
(random primer)
TIT=TTT[ |3
T7 Primer annealing
Ind Strand synthesis

2od TVT amplification

Double strand cDNA synihess

Fragmentation & end-labelling

Tiling array
hybridization
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Common characteristics

Numerous steps in the procedure

Intermediate purifications often required

Time consuming

Some infroduce different bias (related to complexity)
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Amplification 4

+  GenomePlex WGA kit (Sigma Aldrich)

Genomic DNA

* Fartlal Fragmantaticn (Fragmant ste = 0.5 1o 3.0 k)
+ Adapters added crio aach fragmant
Cirn mi Plesc® _
Library
COne round of Inear (Eothermal
amplification Telkowsd by 14 cydes
of PCRwith universal primars
Armplified
Genomic DMA

O'Green et al (Farnham lab) Bio Technigues 41:577-580 (November 2006)



Tl Earat cs coe 5% UNIVERSITE Genomics
Vi PoLs o Rechmnent Namowar %%/ DE GENEVE Platform

WGA kit

Designed for whole genome amplification
Requires low input (less than 10 ng)
Simple to use

Whole process in a single tube

No purification step involved

Rapid (half a day)
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Amplification yields/pattern

1000 =

600 =

400 =
300 =

200 =

100 =

\ X
FANRIE

-2 t0 10 ug of DNA from IP
-Size distribution similar to IP

Work with reagents
in a DNA-free zone
Pre-PCR
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Direct incorporation of dUTP in PCR in a 1:4 ration with
dTTP, followed by use of Affy kits with UNG-APE1 and TdT-

biotin
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Ratio IP vs gDNA
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TFIIB-cMyc on S. Cerevisiae Chr VI
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Conclusions

GenomePlex WGA kit (Sigma Aldrich)

Robust

Reproducible

Simple

Rapid

Easily incorporated into our Affymetrix ChIP on chip
workflow
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Control vs reference

Control:
- Specn‘ucn‘ry of IP
* Non specific Ab
* Mock IP
- Untagged strain
 RNAi-freated sample

Reference
- Calculate local enrichment
* Input
+ gDNA (amplified or not 2?2??)
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Data treatment-signal correction

Signal variability
- Abundance of material
- Amplification bias
- Labeling efficiency
- Hybridization kinetics (6C%, Tm on 25 bases oligos)
- Probe quality

How can we assess this and correct to extract mostly abundance
differences?

- MAT model based

- Use of gDNA as ref
-+ TileMap
* Huber
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gDNA signals

Under dev:
use of a set of three replicates of non amplified gDNA for

all ChIP and transcriptome profiling studies (same strain-genetic
Background!l)
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The Genomics Platform
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