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Affymetrix chips




Generic Affymetrix chip

1.28 cm S Um

1.28 cm > 1 million identical
25bp sequences

6.5 million probes/chip

Feature size: 100pm to 18um to 11pum and now 5um.
Soon: 1um, 0.8um, with a huge increase in number of probes.



Abbreviated generic assay description

1. Start with target gDNA (genomic DNA) or mRNA.

2. Obtain labeled single-stranded target DNA fragments
for hybridization to the probes on the chip.

3. After hybridization, washing, staining and scanning we
get a digital image . This is summarized across pixels to
probe-level intensities  before we begin. They are our
raw data .



Affymetrix probe terminology

Target DNA: ...CGTAGCCATCGGTAAGTACTCAATGATAG...
T
Perfect match (PM): ATCGGTAGCCATNTCATGAGTTACTA
Mis-match (MM): ATCGGTAGCCATATGAGTTACTA
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Affymetrix SNP chips
(Mapping 10K, 100K, 500K)




Single Nucleotide Polymorphism (SNP)

Definition:
A seguence variation such that two chromosomes may
differ by a single nucleotide (A, T, C, or G).

Allele A : A
...CGTAGCCATCGGTA/GTACTCAATGATAG...
Allele B : G

A person is either AA, AB, or BB at this SNP.



Probes for SNPs

FATGAGTTACTA
GTACTCAATGATAG...

PM, ATCGGTAGCGCA
Allele A: ..CGTAGCCATCGG

LEGTACTCAATGATAG...
ACATGAGTTACTA

Allele B: ..CGTAGCCATCGG
PMy: ATCGGTAGC(

(Also MMs, but not in the newer chips, so we will not use these!)

-------------------------------------------
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Copy-number analysis
with SNP arrays




Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA
Preprocessing allelic crosstalk
(probe signals) (or quantile)
Total CN PM = PM, + PMg
Summarization log-additive
(SNP signals g) PM only
Post-processing fragment-length
(GC-content)
Raw total CNs M; = 109,(q; / gry)
R = Reference chip I, probe |




Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA Cross-hybridization:
Preprocessing allelic crosstalk
(probe S|gna|s) [(quant”e) J‘ A”ele A TCGG ATACTC
Total CNs PM=PM,+PMj ‘ Allele B: TCGGTAGTACTC
. Summanza t|on ........... Iog : :
(SNP signals g) (PN
Post-processing fra

(G(

Raw total CNs M;




Copy-number estimation using

Robust Multichip Analysis (CRMA)

CRMA

Preprocessing
(probe signals)

allelic crosstalk
(quantile)

Total CNs

Summarization
(SNP signals g)

PM=PM,+PMjg

log-additive
(PM-only)

Post-processing

fragment-length
(GC-content)

Raw total CNs

M;; = 109,(0;/AR;)
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Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA
Preprocessing allelic crosstalk ‘
(probe signals) (quantile)
Total CNs PM=PM,+PMg
Summarization log-additive I:)MT
(SNP signals g) (PM-only)
Post-processing fragment-length
(GC-content)
Raw total CNs M; = log,(0;/dg;)

PM,



Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA

Preprocessing
(probe signals)

allelic crosstalk
(quantile)

Total CNs

Summarization
(SNP signals g)

PM=PM,+PMjg

log-additive
(PM-only)

Post-processing

fragment-length
(GC-content)

Raw total CNs

M;; = 109,(0;/AR;)

Crosstalk calibration corrects for
differences in distributions too

log, PM



Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA

Preprocessing
(probe signals)

allelic crosstalk
(quantile)

Total CNs

Summarization
(SNP signals g)

PM=PM,+PMjg

log-additive
(PM-only)

Post-processing

fragment-length
(GC-content)
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differences in distributions too
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Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRVA AA =
Preprocessing allelic crosstalk =8 ‘/\ /
(probe signals) (quantile)

= PM =PM, + PMg

Total CNs [PM—PMA+PMB ]‘
Summarization log-additive AB -T TN
(SNP Slgna|S q) (PM-Only) "asssssssmssnmat g \\\ ‘\\ - ‘\\‘ :\
Post-processing | fragment-length e \‘/t\\ o

(GC-content) PM = PM . + PM
Raw total CNs M; = log,(0;/dg;) 8 0

PM = PM, + PM,



Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA

Preprocessing allelic crosstalk The log-additive model:
(probe signals) (quantile)

Total CNs PM=PM ,+PMj

....................................................................... 109,(PMj) = 109,65+ 109,73 + ¢

Summarization log-additive ‘ _ _
(SNP signals g) (PM-only) sample 1, SNP |, probe k.

Post-processing fragment-length
(GC-content)

Raw total CNs M;; = 109,(0;/ar;) Fit using robust linear models (rlm)




Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA

Preprocessing

allelic crosstalk

(probe signals) (quantile)
Total CNs PM=PM,+PMg
Summarization log-additive
(SNP signals g) (PM-only)

Post-processing

fragment-length
(GC-content)

Raw total CNs

M;; = 109,(0;/AR;)

Longer fragments
less amplified by PCR
weaker SNP signals g

100K



Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA

Preprocessing

allelic crosstalk

(probe signals) (quantile)
Total CNs PM=PM,+PMg
Summarization log-additive
(SNP signals g) (PM-only)

Post-processing

fragment-length
(GC-content)

Raw total CNs

M;; = 109,(0;/AR;)

Longer fragments
less amplified by PCR
weaker SNP signals g

500K



Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA Normalize to get same
fragment-length effect

Preprocessing allelic crosstalk PRE -
(orobe signals) | (quantile) for all hybridizations
Total CNs PM=PM,+PMg

. Summanza t|on ........... Iogadd|t|ve ............

(SNP signals g) (PM-only)

Post-processing fragment-length
(GC-content)

Raw total CNs M; = 109,(0;/dR;)




Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA Normalize to get same
fragment-length effect

Preprocessing allelic crosstalk PRE -
(orobe signals) | (quantile) for all hybridizations
Total CNs PM=PM,+PMg

. Summanza t|on ........... Iogadd|t|ve ............

(SNP signals g) (PM-only)

Post-processing fragment-length
(GC-content)

Raw total CNs M; = 109,(0;/dR;)




Copy-number estimation using
Robust Multichip Analysis (CRMA)

CRMA
Preprocessing allelic crosstalk
(probe signals) (quantile)
Total CNs PM=PM,+PMg
Summarization log-additive
(SNP signals g) (PM-only)
Post-processing fragment-length
(GC-content)
Raw total CNs | M; = log,(a;/dg;) I




