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Overview 

• Describe the features of the 450K array 
• Present some of the first literature published 

on validation of the array 
• Discuss the performance differences between 

the 2 chemistries on the array 
• Overview our current work on clinical 

validation and database development at the 
Baylor Medical Genetics Laboratories 

• Present some early data  
 

 
 



Notable early publications 



Genomic probe distribution 

Bibikova et al 2011 



Gene/CpG island probe distribution 

Bibikova et al 2011 



Gene/CpG island probe distribution 

Bibikova et al 2011 



Infinium chemistry – 2 types on 450K 
Infinium I 
 
-1 probe/bead U/M  
-2 beads  
-2 channels, same 
color 
 
 
 
 
 
Infinium II 
 
-2 probes/bead (2?) 
-1 bead 
-1 channel, 2 colors 

Dedeurwaerder et al 2011 



Comparison to 27K and BisSeq 

Very good correlation to both 
 
Also, some variation attributed to 
BisSeq 
 

Bibikova et al 2011 



Comparison to 27K and Golden gate 

Sandoval et al 2011 



450K: cancer vs normal tissue 

Sandoval et al 2011 



But.. difference in chemistry performance 

Infinium II has lower dynamic 
range than Infinium I 
 
i.e. Hypomethylated probes not 
quite 0, and hypermethylated 
CpG loci not quite 100 
 
Which is right?? 

Bibikova et al 2011 



Infinium II peak matching algorithm 

Lower dynamic range, slightly higher 
standard deviation in signal, and 
slightly lower accuracy in validation 
of few loci with BisPyroSeq resulted 
in conclusion that Infinium II is 
inferior, hence use algorythm to 
“normalize” to Infinium I peaks. 

Dedeurwaerder et al 2011 



However.. 

There are probe distribution differences.  
 

Why? 
Dedeurwaerder et al 2011 



Infinium I designed with a priori bias 

G     G         G  G              G  

A     A         A   A              A  

       G              G              G  
       A              G              G  
       G              A              G  
       A              A              G  
       G              G              A  
       A              G              A  
       G              A              A  
       A              A              A  

Unmethylated 

Methylated 

Unmethylated 

Methylated 

Infinium I 

Infinium II 



An “unmethylated” CpG island 
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To norm or not to norm? 
• Methylation differences a few percent (av. 3-5%) 

 
• St. Dev. between measurements ~3% (I), ~7% (II) 

– Variation possibly due to bead design in II: up to 8 different probes/1 
bead, bead production variability?, also multiple target DNAs-hybe 
bias? 
 

• Lower dynamic range in II:  
– May actually represent closer to true biological state 

 
• “at the end it doesn't really matter” – Linkin Park 

– Biased by my clinical work, but unless near 50% meth difference, don’t 
talk to me about an effect on gene expression 

– Maybe slight biases in Infinium I vs II, in opposite direction, together 
result in closer to actual biological state? 



450K – a clinical diagnostic array 
• Baylor Medical Genetics Labs to launch 450K as a clinical diagnostic array 

 
• Prelim clinical validation studies completed: 

– 150 pediatric peripheral blood samples processed: 
• Various imprinting/UPD disorders, normal ctrls, ped. cancer + MCA, autism 

– 150 brain tissue: 
• Ped. autism, adult schiz. and bipolar, normal ctrls. 

– 20 Embrionic stem cells 
 

• Ongoing studies: 
– 400 ped. peripheral blood samples 

• Ctrls, imprinting/UPD, CMA negative, others (suspected epigenetic etiology ) 
– Adult cancer: 1-200 each: Colon, MDS, Breast, normal tissue ctrls 

 
• Goal: to offer as a Tier I test for suspected epi. etiology, and as 

augment/follow up to negative CMA, genome seq.   
 



Clinically important technical 
considerations 

CpG island CpG island +200bp 

CpG island Non-CpG island 
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A good algorithm requires 

1. Statistics/Informatics 
• “hard”: 

• P-value 
• Meth difference 
• Signal to noise 

• “soft” 
• CpG island overlap 
• Gene overlap 

 
2. Large control database 

• Tissue, age 
  



Ex – ES experiment 



Ex – ES experiment 
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Clinical validation – Angelman, UPD 
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Multiple epigenetic defects in patients 
with known imprinting syndromes   



Epigenetic lesions in known genetic 
syndrome loci in pediatric patients  



A 
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Dealing with tissue, age, and inter-
individual variation 
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