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OncoSNP was�designed�for�Illumina datag

“However,�the�methods�described�are�not�intrinsically�tied�to�
the�Illumina platform�and�we�are�actively�working�to�transfer�
these�techniques�for�use�with�the�Affmetrix platform.”

Ͳ From�“A�statistical�method�for�detecting�genomic�aberrations�
in�heterogeneous�tumour samples�from�single�nucleotide
polymorphism�genotyping�data”,�Yau et�al.�(2010)



Comparing�distribution�of�B�allele�frequency�between�
Illumina,�MIP�and�Affymetrix
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Affymetrix 250K/SNP5�Ͳ Comparing�distribution�of�B�allele�frequency�between�Illumina,�MIP�and�Affymetrix



Illumina 600K�“Duo”�Ͳ Comparing�distribution�of�B�allele�freq�between�Illumina,�MIP�and�Affymetrix



OncoSNP on�Affymetrix 10K�data�– does�not�work



OncoSNP on�MIP�46K�– comparable�to�dChip;�OncoSNP breaks�
down�with�high�contamination�ͲͲ not�built�for�this�platform



How MCP is calculated in dChipHow�MCP�is�calculated�in�dChip

Major copy proportion (MCP) of a SNP is defined as C 2/(C 1 + C 2) where C 1Major�copy�proportion�(MCP)�of�a�SNP�is�defined�as�C_2/(C_1�+�C_2)�where�C_1
and�C_2�are�the�parental�copy�numbers�at�this�SNP�in�a�sample�and�C_1�<=�C_2.
Total�copy�number�is�defined�as�C_1�+�C_2.��

MCP�is�0.5�for�normal�loci�or�balanced�copy�number�alterations,�1�for�LOH,�and�
an�intermediate�value�between�0.5�and�1�for�allelic�imbalanced�copy�number�
alterations.

MCP�values�to�be�inferred�using�the�HMM�are�in�the�range�0.5�to�1�and�have�11�
states�under�the�default�increasing�step�of�0.05�(comparable�to�the�noise�level�
in�the�data).��The�Viterbi algorithm�is�used�to�obtain�the�most�probable�MCP�

h h i f d MCP lstate�path�as�the�inferred�MCP�values.��

A�composite�alteration�score�using�both�MCP�and�total�copy�number�may�also�
be�used,�such�as�the�proportion�of�samples�with�copy�>�3�and�MCP�>�0.65�to�, p p p py
capture�only�allelic�imbalanced�amplifications.



Quite�a�number�of�alleleͲ
specific tumor and stromalspecific�tumor�and�stromal
CNV�studies/algorithms…



How�is�LOH�Calculated�in�OncoSNP
• Expectation maximization (EM) 15 iterations• Expectation�maximization�(EM)�15�iterations



Use�EM�to�find�a�
combination
of pi and thetaof�pi�and�theta�
with�a�maximum�
likelihood�
h hwhere�pi�is�the�

value�for�the�
stromal
contamination





How�is�%stromal calculation�calculated�
in OncoSNPin�OncoSNP



How�can�one�calculate�%stromal contamination�from�
dChip MCP,�or�compensate�for�%stromal contamination�

i dChi MCP d t MCP/LOH fin�dChip MCP�scores,�and�correct�MCP/LOH�from�
contamination�level�particularly�in�paired�tumors

• QiYuan’s model,�Bayesian�approach
• ASCAT Ͳ PNAS paper modelASCAT� PNAS�paper�model
• EM�on�dChip MCP�or�preͲMCP�scores
H d dChi k l f• How�does�dChip work�on�so�many�platforms�
without�“reͲtraining”�– it�doesn’t�use�training�
f f ifor�any�of�its�parameters



How�can�one�calculate�%stromal contamination�from�
dChip MCP,�or�compensate�for�%stromal contamination�

i dChi MCP d t MCP/LOH fin�dChip MCP�scores,�and�correct�MCP/LOH�from�
contamination�level�particularly�in�paired�tumors

• 1)�Build�a�model�based�on�the�dChip MCP/HMM�
model�that�incorporates�a�contamination�model

• 2)�Use�BAF�and�Log�R�Ratio�and�train�HMM�states�
from�those�inputs�(“dChip HMM�on�BAF”)

• 3)�Use�an�HMM�to�estimate�contamination�from�
copy�numbers,�BAF,�LRR,�instead�of�expectationͲ
conditional�maximization

• 4)�Simple�solution,�variance�of�estimated�MCP�
trained�on�tumor/stromal mixtures�(see�next�slide)



HCC38M9�to�HCC38M6�are�mixture�
samples�with�tumor�content�of�90%,�80%,�
70%�and�60%�respectively.



AlleleͲSpecific�Copy�number�Analysis�of�Tumors�ASCAT





ASCAT�– from�.no

• See R package “SCNV”See�R�package� SCNV


