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Supplementary Figures

Figure 1: Distribution of phase concordance for 86 normal samples. We determined phase

concordance rates for 86 paired normal samples from individuals with hepatocellular carcinoma.

We downloaded BAFs and genotypes obtained using the Illumina HumanCNV370-Duov1 BeadChip

array from GEO (accession GSE32649). We estimated sample haplotypes with fastPHASE using

parameters estimated from 120 HapMap CEU haplotypes, as described in the main paper. The

BAFs from the sample with the highest phase concordance rate exhibit obvious multi-modality and

indicate the sample contains relatively high (in the range of 10%) tumor content.
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Figure 2: Power to detect allelic imbalance. We show power as a function of the number of

informative sites in the tested region, assuming the entire tested region was a�ected by AI, for

hemizygous deletion and cn-LOH at four tumor proportions. Power will be lower if imbalance only

a�ects a portion of the tested region. The results were calculated using the phase concordance

rate per event type and tumor proportion observed from the simulated CRL-2324 data described in

the main text. The maximum false positive rate allowed was 5%; the sawtooth appearance of the

curve at the smaller sample sizes is due to �uctuation in the actual false positive rate due to the

discreteness of the binomial probability distribution.
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Figure 3: ROC plot. BAFsegmentation results are plotted as squares (with a thin line), and

hapLOH results are shown as thick lines: solid for runs using an estimated transition probability

matrix (TPM) with pseudocounts corresponding to mean event length of 20 Mb (as described in

Methods), dashed for runs using an estimated TPM with pseudocounts corresponding to mean

event length of 5 Mb, and dotted for a run using a �xed TPM assuming a mean event length of 5

Mb. To calculate sensitivity, we classify a call as correct if it identi�es AI, regardless of whether

it correctly identi�es the event type. BAFsegmentation performance was assesed by running the

method at a series of mBAF thresholds (a parameter of their algorithm; the default is 0.56). One

curious observation is that the BAFsegmentation curve for the 0% tumor sample is elevated from the

diagonal. This in�ation is not replicated by our method. We note that all of the events identi�ed

by BAFsegmentation for this control sample cover nearly the entire chromosome on which they

are located, and they occur disproportionately on chromosomes with high event proportion in the

curated tumor sample. We postulate that the results re�ect an artifact of one of the normalization

procedures applied to the data. If this is the case, this apparent in�ation of sensitivity may be

propagated in results for the lower tumor proportions as well. The true mean event length in this

dataset is 24 Mb, so the prior of 5 Mb is considerably smaller than the truth. The results for the 7%

and 10% tumor samples indicate that if the prior on the event size is poorly speci�ed, and the data

are su�ciently informative, allowing the method to obtain data-driven estimates of the transition

probabilities should yield an improvement in results. At 4% tumor, however, where the data are

more noisy, estimation does not improve results even when the mean event size distribution is rather

poorly speci�ed. We also ran the method using �xed transition probabilities corresponding to 20

Mb mean event length. The ROC curve for those results looks like the curves shown here for the

runs using the estimated parameters.
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Figure 4: Large partial cn-LOH event. BAFs and posterior probability of AI for chromosome 11

in Patient 61. The pink line at 0.5 indicates the threshold posterior probability value used to call

events.
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Figure 5: Robustness to germline phasing errors. The fastPHASE germline haplotype esti-

mates used for the analyses throughout this paper have switch accuracies of about 93% (estimated

by fastPHASE ). To investigate the robustness of the method to errors in the statistical germline

phasing, we introduced additional switch errors into the fastPHASE haplotypes and calculated ROC

curves for hapLOH localization results as in Supplemental Figure 3. The HMM was �t as described

in Methods. Results are shown for runs using the original data (solid lines), and for runs using the

fastPHASE estimates with switches introduced independently at each marker interval at rates of .05

(dashed lines), .10 (dotted lines), and .15 (dashed-dotted lines). Phasing errors decrease sensitivy

slightly, especially in the lower tumor proportions. We note that state-of-the-art phasing packages

generally have switch accuracies of 90% or higher.
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Figure 6: Uncurated normal sample. BAFsegmentation was run using default mBAF threshold

0.56 on the normal sample.
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Figure 7: Calibration of computational simulations of BAFs. The total proportion of het-

erozygotes over which haplotypes from BAFs and statistical estimation are �in phase� is plotted

by percent tumor. The real data ( ) and computational dilutions ( ) show similar patterns. The

computational dilutions are slightly conservative, indicating that perhaps more of the events in the

real data are due to cn-LOH than what we assumed for these dilutions.
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Supplementary Tables
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chr startbp endbp SNP count size (Mb)

2 31,982,105 33,266,534 131 1.28
2 38,755,294 38,887,094 16 0.13
6 99,536 68,754,442 9,968 68.65
11 71,640,522 134,435,899 7,795 62.80
12 28,466,092 28,491,511 8 25.42
12 31,157,554 31,298,174 20 0.14
16 30,423,993 88,690,776 5,604 58.27

Table 2: Excluded regions. Upon visual examination of the tQN-normalized array data
from the normal cell line sample, we noticed several obvious structural variants. In order
to assess the sensitivity and speci�city rates for our methods and the other methods, we
decided to mask these regions of the genome to prevent them from being called as false
positives. We ran BAFsegmentation on the normal sample using default parameters. The
method identi�ed 8 segments on 4 chromosomes. The larger of these are identi�able in
Supplementary Figure 6. One segment corresponded to a visible deletion on chromosome
16, and two contiguous segments corresponded to a visible deletion on chromosome 6. In
these cases the segments did not cover the entire region that could be visually identi�ed by
looking carefully at the BAFs and LRRs. For these events, we excluded a region that included
both the BAFsegmentation segments and any additional contiguous loci that appeared (by
inspection) to be part of the same event. Another region on chromosome 6 was identi�ed (11
SNPs only), approximately 700 SNPs downstream from the other segments. The exclusion
region on chromosome 6 was extended to include this event. A segment on chromosome 2
corresponds to an obvious increase in copy number. Another small segment (16 SNPs) was
identi�ed about 800 SNPs downstream. These two regions were excluded according to the
BAFsegmentation segment coordinates. A segment on chromosome 12 corresponds to a small
duplication event. BAFsegmentation also identi�ed another small event about 400 SNPs
upstream. Both of these regions were excluded according to the BAFsegmentation segment
coordinates.An apparently heterogeneous region on chromosome 11 was also excluded.
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chr copy number SNP count size (Mb)

2 1 5,951 60.56
3 2 3,351 32.54
4 1 1,450 11.17
4 1 1,251 10.16
4 1 5,536 49.40
5 2 3,917 30.78
7 2 1,250 9.88
8 1 6,200 47.22
9 1 3,351 22.47
9 1 2,951 20.87
10 2 1,910 12.76
12 1 10,725 95.04
13 2 301 2.39
13 2 6,830 53.46
14 1 951 9.32
14 2 351 2.88
14 2 1,401 11.65
15 1 3,550 34.92
18 2 1,700 11.53
18 1 3,101 18.96
19 1 1,450 11.37
19 1 2,316 19.92
21 1 251 1.52
22 1 800 5.86
22 2 2,141 13.14

Table 3: Simulated events.
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Supplementary Note

AML diagnosis and remission samples on A�ymetrix 6.0

We obtained A�y 6.0 CEL �les for 19 normal-karyotype acute myeloid leukemia (NK-AML)

samples (>90% blasts), and matched remission samples (<5% blasts) for 11 of them (GEO

accession GSE21780). The samples are described in detail in Barresi et al. [2010b]. BAFs

and logRRs were extracted from the CEL �les using PennCNV (with 77 additional CEL �les

from the HapMap2 CEU data to help train the algorithm), and genotypes were called using

Birdseed v2 [Korn et al. 2008].

We applied hapLOH to each sample, setting transition parameters for a mean event length

of 2.5 Mb and a 10% genome-wide prevalence of AI. Using a threshold posterior probability

of 0.5 and combining the probability of AI states we identi�ed 46 AI regions, with a median

event size of 1.55 Mb. Supplementary Table 1 summarizes the called events.

The focus of the original study of these samples was to identify tumor-associated copy-

number aberrations or cn-LOH that could be used to classify these normal-karyotpe patients

into risk categories. In our analysis, 4 out of 11 paired sets harbored AI events in only the

diagnosis sample, including two events larger than 10 Mb in two distinct samples. One of

these covered 11 Mb on chromosome 3 in the diagnosis sample of Patient 9. The logRR

indicates that it is a hemizygous deletion. This loss was also identi�ed by Barresi et al.

The other large (>10 Mb) event covered 60 Mb in the terminal region of 11q in the

diagnosis sample of Patient 61 (Supplementary Fig. 4). Inspection of the logRR in this region

suggests cn-LOH. This event includes 5,091 heterozygous genotypes (16,828 total markers)

and had a phase concordance of 0.86. This event was not reported in the original publication.

Interestingly, a small (88 Kb) event in the remission sample of the same patient overlaps the

large event in the diagnosis sample, but the observed BAF and phase concordance indicate

a much less prevalent event.

In several blood cancers, cn-LOH at 11q is associated with mutations in the gene Casitas

B-lineage lymphoma (CBL) [Dunbar et al. 2008]. Another study [Barresi et al. 2010a] that

used A�ymetrix SNP 6.0 genotyping at multiple timepoints during the progression of a

patient through early disease (refractory anemia with excess blasts [RAEB-2]), remission, and

late disease (acute myeloid leukemia) was able to document the change in the proportion of

cells harboring cn-LOH at 11q. They observed a partial event soon after RAEB-2 diagnosis,

apparent dissapearance of the aberration during remission, and complete or near-complete

cn-LOH during late disease. These observations provide evidence for the expansion of the cn-

LOH-harboring clone. Our observation of a low-prevalence 11q cn-LOH clone in the diagnosis

sample of Patient 61 may therefore provide insight into a possible route of progression of the
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patient's disease.

In their investigation, Barresi et al. [2010b] found an average of 50 cn-LOH events larger

than 1 Mb per sample (including 3 events larger than 10 Mb that are clearly visible in the

BAF plots), and on the order of 10 deletion events and 10 gain events larger than 50 Kb

and 80 Kb, respectively. We did not call these 3 large cn-LOH events and called many

fewer smaller events. The discrepancy in the number of called events could be due to false

positives (all of the cn-LOH events in the 1-10 Mb range occured in both the diagnosis and

remission sample when paired samples were available, and some may be due to chance runs of

homozygosity), or more likely because the events occurred in a high proportion of the sample

and therefore included few markers that were informative for our method. It is important

to note that our method is intended to be complementary to methods that identify events

occurring in high proportion.
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