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Supplementary Figure 1           Genomic structure of the copy-variable beta-defensin cluster on chromosome 8p23.1.  

The chromosomal region is shown in the top half of the diagram, with assembly gaps, segmental duplications, and olfactory repeat regions 

REPD and REPP highlighted. The beta-defensin repeat region is within an olfactory repeat region, and an assembled example is shown

expanded in the lower half of the diagram. This shows the region assayed in PRT, the variable nucleotides used for REDVR and the MAPH 

probes. Also shown are RefSeq genes, with both A and B versions shown. This nomenclature solely reflects the two beta-defensin repeats at 

REPD in this assembly, and hence their different physical locations, but not necessarily any sequence differences between the two coding 

regions of each gene. Figure based on UCSC Genome browser build 36.1. 



Supplementary Methods for Hollox et al. “Psoriasis is 
associated with increased beta-defensin genomic copy 
number”

Section A: DNA samples 

A1: Dutch samples (from Nijmegen) 
Samples from 202 psoriatics were recruited from individuals referred to the out-
patient clinic of the Department of Dermatology of the Radboud University Medical 
Centre by their general practitioner or dermatologist. Only patients diagnosed with 
psoriasis vulgaris were included. Patients with generalized pustular psoriasis or 
pustular psoriasis of hands and feet were excluded. The mean age of the psoriasis 
population was 54 (± 15) years, with a male:female ratio of 70:30. Examination of 
the medical records showed that 84% of the patients had been treated with UVB 
therapy, 76% had received at least one systemic therapy, and 18% were treated 
with biologicals (mainly anti-TNF  therapy). This classifies the Dutch patient group 
as having moderate to severe psoriasis. Control samples from the population of 
Nijmegen were obtained from the Nijmegen Biomedical Study (NBS)1. Additional 
control blood samples were from 64 healthy volunteers who were students or 
employees of the Radboud University Nijmegen Medical Centre.  The mean age of 
the NBS controls was 54 (± 14) years with a male-female ratio of 70/30, to match 
that of the psoriasis patient group. The mean age of the combined control groups 
was 58 (± 13) years, with a male:female ratio of 56:44.  
All controls and patients were of native European Dutch origin. Blood was stored at -
80˚C and genomic DNA was isolated by standard procedures (either Qiagen column 
or salting-out procedures); DNA from all cases and about half the controls were 
prepared by the same (Qiagen) method. Permission for these studies was obtained 
from the local medical ethics committee (Commissie Mensgebonden Onderzoek). 

A2: German samples (from Münster) 
The German psoriasis cohort has been described previously2. In brief, 375 unrelated 
patients of German origin with psoriasis vulgaris were recruited through dermatology 
clinics at two psoriasis rehabilitation hospitals. An early onset form of psoriasis - 
mainly plaque type of psoriasis vulgaris - was diagnosed in all but three patients with 
an average age of onset of 23 ± 11 years. The mean age at the time of recruitment 
was 50 ± 12 years. 62 % of patients were male. All DNA samples were prepared in 
the same laboratory by the same methods. The study including recruitment of 
controls was approved by the ethical committee of the University of Münster. The 
376 controls had no psoriasis vulgaris at the time of recruitment, when the average 

 



age was 32 ± 10 years. All of them were healthy blood donors recruited in Northern 
Germany and 59 % were male. The investigations were conducted according to 
Declaration of Helsinki principles. All individuals gave their written informed consent. 

Section B: Typing details and strategies 

Current technologies for large-scale copy number determination are error-prone and 
require careful evaluation and quality control for use in robust case-control 
association studies. Our work on the Dutch cohort used two typing methods to 
provide quality-control comparisons. The Dutch samples were first typed for DEFB4
copy number using MAPH supplemented by REDVR assays, and subsequently by 
PRT. Once PRT methods had been sufficiently developed and validated for stand-
alone application, the German samples were typed by PRT only. The numbers of 
cases and controls successfully typed by each method were as follows: 

Total available
MAPH/REDVR
(tests attempted) 

PRT results 
(tests attempted) 

Dutch cases 202 190 (202) 179 (179) 
Dutch controls 317 303 (317) 272 (274) 
German cases 375 - 319 (375) 
German controls 376 - 305 (376) 
Total 1270 493 (519) 1075 (1204) 

B1: PRT methods 
The details of paralogue ratio test (PRT) typing for the DEFB4 copy-variable unit 
have already been published elsewhere3. Briefly, the PRT assay exploits a low-copy 
dispersed repeat (a processed heat-shock protein pseudogene) about 2kb upstream 
of DEFB4, and uses a single pair of precisely designed primers (HSPD5.8F 
CCAGATGAGACCAGTGTCC and FAM- or HEX-labelled primer HSPD5.8R 
TTTTAAGTTCAGCAATTACAGC) to amplify two products, one from the variable 
copy near DEFB4 and one from an unlinked copy on chromosome 5 (which does not 
vary in copy number). Test and reference amplicons are distinguished by restriction 
digestion (HaeIII) and electrophoresis. The primers are designed to have multiple 
mismatches to the other copies of this pseudogene in the genome3; in general, using 
a single primer pair to amplify both test and reference amplicons appears to allow 
greater precision in copy number measurements based on comparative PCR3,4.

For each sample, two parallel PCRs were set up each containing 5-10ng of DNA 
and either HEX- or FAM-labelled primer. After PCR, the HEX- and FAM-labelled 

 



In the PRT assay the Dutch samples were mostly typed in 96-well plate format 
including a mix of cases, controls and other samples in most experiments. Details of 
Dutch samples typed by PRT in different plates, together with summaries of residual 
analysis (see Section C), are shown in the table below. In mixed plates, cases and 
controls were allocated to random well positions so that cases and controls were 
interspersed on the same plate. All German samples were typed by PRT in batches 
of 72 samples on 96-well plates with 10 independent reference controls, each in 
duplicate. Apart from a single mixed plate, German psoriasis cases (4 plates) and 
controls (4 plates) were typed on separate plates, but summary statistics including 
residual analysis do not indicate any major differences between them (See section C 
below). Details of the experiment in which each sample was typed are included in 
the full listing of experimental data provided in Supplementary Table 2 (separate 
document).

As a quality filter, results were only accepted for use in copy number determination if 
the ratios of HEX- and FAM-labelled products differed by less than 15% of their 
mean. If accepted, the average of the two ratios was used in determining copy 
number. Further reassurance on the accuracy of copy number determination can be 
obtained from comparisons of the same samples with different typing methods and 
by clustering of results around integer values (see section C below).  

products were mixed and digested with HaeIII before separation by electrophoresis. 
The chr8(DEFB4):chr5 ratio was linearly related to the DEFB4 copy number, and 
each experiment was calibrated either against copy numbers determined by 
MAPH/REDVR (for Dutch samples, see below), or on a standard set of 10 
independent reference samples (for German samples).

 



plate/batch
A B C D E F G H J K L M N P Q R total

controls 42 28 52 32 24 26 29 23 38 11 8 1 1 11 12 1 339results
obtained cases 26 54 4 22 10 14 13 22 21 3 10 3 1 8 7 2  220

signed -0.0231 -0.0636 -0.0789 -0.0706 -0.0362 -0.0277 -0.0973 0.0262 -0.0118 -0.1486 -0.0760 0.0748 -0.1126 0.0003 -0.0350 0.0488mean
residuals absolute 0.1811 0.2025 0.2283 0.2023 0.2184 0.1848 0.2779 0.1987 0.2165 0.2127 0.2025 0.2282 0.1493 0.2537 0.1920 0.3764

 

Summary of plate composition for PRT testing of Dutch samples, showing the numbers of cases and controls typed in each batch. For “mean 
residuals”, see section C. Results from batches M, N and R were part of batches of at least 20 samples including controls and/or samples from 
other studies. There are 339 PRT results from 272 control samples successfully typed, and 220 results from 179 cases; 95 samples were typed 
twice by PRT and 13 three times. 



B2: MAPH methods 
Details of MAPH methods for measurement of the beta-defensin cluster copy 
number have been published5,6. MAPH typing was carried out in a total of 12 
experiments, in 9 of which cases and controls were typed together, and in 3 of 
which controls only were typed. All MAPH experiments were calibrated for copy 
number with three reference samples of known copy number, of which two 
reference samples were used as standards in all experiments. MAPH analysis 
in this study used an unweighted mean copy number estimate from the 5 
probes used by Hollox et al.6 (at DEFB103, DEFB4, DEFB105, SPAG11 and 
DEFB106). Copy number values from each of these probes for each individual 
are shown in the full data listing of Supplementary Table 2. The sequences of 
all the probes used are listed in Supplementary Table 1 (separate document). 

B3: REDVR methods 
To improve the accuracy of copy number measurement MAPH results were 
combined with REDVR (Restriction Enzyme Digest Variant Ratio) tests. REDVR 
methods, already successfully applied to the DEFA1A3 copy number variation7,
indicate likely integer values for DNA samples based on proportions between 
variants (MultiSite Variants or MSVs) within the copy-variable repeat. Thus a 
sample with both forms of an MSV, in the ratio 1:1, suggests an even number of 
repeat units and thus is more likely to have a copy number of 4 than 5 if the 
MAPH measurement returns, for example, a value of 4.53.
Ratios of variants for three MSV positions, rs2740091, rs2737532 and 
rs3762040, were determined by PCR with fluorescently labelled primers and 
digestion with relevant restriction enzymes (details in table below). 
Quantification of signals allowed ratios of variants to be deduced, after minor 
correction for incomplete digestion (80-90%) presumably due to low-level 
heteroduplex formation – incomplete digestion was not observed in samples 
where only one form was present. 

Variant Primers enzyme
rs2740091   5’-FAM-CAAACCAACATCACCCAATG

AAATTGGCACCTGTGGTCTC 
XmnI

rs2737532 5’-FAM-GAAGAATGAGGTTGAAACCAGGA
CAAAGCCACCATACCTCCAT 

Hpy188I

rs3762040 5’-HEX-TCTCAAACTGCCCTTAGATCG 
ATGGGAAACTCTTATGAAGGAG

MboII

Among 493 samples with MAPH copy number measurements, 447 (91%) were 
informative for at least one of the variants tested, and 349 (71%) had all 
informative REDVR ratios consistent with the MAPH measurement rounded to 
the nearest integer. A further 53 (11%) gave REDVR ratios which appeared to 
rule out the nearest integer to the MAPH measurement, but suggested an 

 



alternative integer consistent with values within the 95% confidence interval for 
MAPH copy number; for 20 samples (4%) different REDVR assays suggested 
different integers, one of which was consistent with the MAPH integer result. 
From comparisons with MLPA and PRT measurements on some of the same 
samples, we estimate the overall error rate for a single combined 
MAPH/REDVR copy number determination to be of the order of 5-10% per test 
(see section C4 below). 

Section C: Quality control and accuracy 

C1: Missingness and genotyping bias 

In general, it has recently been established that spurious associations could be 
caused by differential bias in genotyping, even for well-established SNP typing 
methodologies; if the DNA preparation method for cases and controls differs 
sufficiently to cause unequal failure to score particular genotypes, or a 
genotyping bias applying differentially to cases or controls, this might be 
recorded as an apparent genotypic association8. This is especially relevant to 
copy number measurement, in which it is generally harder to produce 
satisfactory measurements of the higher copy numbers; differential drop-out of 
samples might therefore preferentially affect the highest copy numbers and thus 
lead to an apparent shift between cases and controls. 

Methods of control and case DNA preparation were either closely matched for 
most samples (Dutch samples) or identical for all samples (German samples); 
see section A (“DNA samples”), above. The numbers of samples not producing 
a technically acceptable result (missingness) can be inferred from the summary 
table at the start of section B, above. The overall success rate of typing differs 
between the tests and between the cohorts, ranging from 81% (German PRT, 
controls) to 100% (Dutch PRT, cases). However, that difference is largely 
contributed by a sustained effort devoted to retyping failed Dutch samples by 
PRT, and in no data set is there a significant difference between the cases and 
controls in the number of failed tests (all P values >0.1). 

In addition to the admixture of Dutch cases and controls on 96-well plates for 
PRT analysis, and the matched DNA preparation methods for the vast majority 
of samples, we can find no evidence that our approach has led to differential 
genotyping bias; comparisons of error as quantified by analysis of residuals 
(see below) fail to show any major differences between cases and controls 
sufficient to account for the association we observe.

 



C2: Integer clustering and residuals 

We assume that for analysis of germline predisposition to psoriasis or other 
phenotypes only integral copy numbers have biological meaning. Although 
mosaicism might in principle lead to the correct measurement of a non-integral 
copy number in a DNA sample, copy number measurements on the DEFB4
cluster have failed to provide any evidence3 that there are truly non-integral 
copy numbers (see also section C4, below). Our analysis therefore assumes 
that the differences between the measured value and the nearest integer (i.e., 
the residual values) result from measurement error and can thus be a useful 
index of measurement accuracy. 

Any method based on ratios is predicted to determine lower copy number more 
accurately, and as expected PRT and MAPH data have clearer peaks around 
copy numbers of 2, 3 and 4 than around higher copy numbers:
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Clustering of PRT results around integer values for all Dutch samples (upper 
panel), and for controls (lower left) and cases (lower right) separately. 
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Clustering of PRT results around integer values for all German samples (upper 
panel), and for controls (lower left) and cases (lower right) separately. 
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Histograms of MAPH results for all Dutch samples  (upper panel), and for 
controls (lower left) and cases (lower right) separately. 

Cumulative frequencies of residual values are shown below, both as absolute 
values (i.e. magnitudes, ranging from 0 to 0.5) and as signed residuals, ranging 
from -0.5 to +0.5. In summary, absolute values of residuals are comparable 
between Dutch PRT cases (average residual value 0.22, standard deviation 
0.14) and controls (0.21 ± 0.13) and between German PRT cases (0.23  ± 0.14) 
and controls (0.26  ± 0.15). Similarly, the signed values of residuals are also 
very similar between Dutch PRT cases (mean -0.055, SD 0.25) and controls (-
0.038 ± 0.24) and between German PRT cases (-0.04 ± 0.27) and controls (-
0.06 ± 0.29).
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Cumulative frequency distributions of residuals from PRT data on Dutch 
controls and cases, displaying either absolute values (left panel) or signed 
values (right). 

The distribution of signed residuals for PRT of German samples shows a small 
excess of larger negative residuals in controls relative to cases; however, 
although this difference is significant on analysis of absolute residual values (P 
 0.006), the magnitude of the difference is small (an overall mean excess 

 



residual of 0.03 repeat units per control sample), and the difference in signed 
residuals is not significant (P  0.13).
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Cumulative frequency distributions of residuals from PRT data on German 
controls and cases, displaying either absolute values (left panel) or signed 
values (right). 

Similarly, there is a small overall excess of negative residuals among Dutch 
MAPH controls (average magnitude 0.068 repeat units per sample) relative to 
cases that is statistically significant (P  0.0013), but is not evident in the 
distribution of absolute residuals (P  0.216):
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Cumulative frequency distributions of residuals from MAPH data on Dutch 
controls and cases, displaying either absolute values (left panel) or signed 
values (right). 

C3: Agreement between platforms 

Reassurance about the accuracy of copy number determination can come from 
agreement between different typing platforms. Comparisons between PRT and 
MAPH data could be made for 451 Dutch samples; some of these had been 
typed more than once by PRT, either to investigate disagreement with MAPH 
results or to provide a measure of assay reproducibility. There were therefore a 
total of 559 pairwise comparisons that could be made between PRT and MAPH 



data, of which 392 (70%) agreed on the integer-rounded result. Scatterplots of 
PRT and MAPH data for the same samples are shown: 
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Scatterplots of PRT and MAPH data for all samples (top panel), and controls 
(left) and cases (right) shown separately. 



The agreement between PRT and MAPH is significantly higher (336/415  81%, 
P  1.6 x 10-4) among the subset of samples for which REDVR data are 
consistent with the integer-rounded MAPH, suggesting that selecting MAPH 
data on the basis of consistency with REDVR data, or of agreement with PRT 
data, genuinely leads to increased accuracy of copy number determination. 
Scatterplots for these comparisons are shown below: 
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Scatterplots of PRT and REDVR-confirmed MAPH data for all samples (top 
panel), and controls (left) and cases (right) shown separately. 



For the 392 pairwise comparisons in which PRT and MAPH agree on integral 
copy number, the residuals from PRT and from MAPH are not significantly 
correlated (R2=0.0048) suggesting both that the true copy number is indeed an 
integer, and that there is no detectable systematic bias in copy number 
determination that is shared by both PRT and MAPH assays: 
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Comparison of integer residuals from the same 392 pairs of PRT and MAPH 
results.

C4: Error estimates 
We have already published detailed analysis of the measurement error 
attributable to PRT and MAPH using comparisons between the data from 
samples typed by these methods and others, and the results of replicate 
testing3. Briefly, these studies on the Dutch samples concluded that incorrect 
calls of the integer copy number were strongly dependent on copy number, with 
lower copy numbers determined most accurately; the residual value was also 
clearly correlated with test error. We estimated an overall error rate for a single 
PRT of approximately 8% (95% confidence interval 5.6-11.8%). 
Three-way comparisons between PRT, MAPH/REDVR and MLPA tests on a 
subset of 135 Dutch samples suggested that the frequency of incorrect integer 
calls for these three methods were approximately equal, and consistent with 
frequencies of about 5-10% per test3. Duplicate testing of 50 German samples 
by PRT indicated that although slightly higher than for the Dutch PRT 
measurements, the frequency of incorrect integer calls for a single PRT assay 
was similar, at approximately 11% (95% confidence interval 7%-17%). 



Section D: Statistical Analysis 

In all analyses a single null hypothesis was tested initially, that beta-
defensin copy number and psoriasis status are independent. Although different 
approaches were taken in evaluating this hypothesis and the consequences of 
significant departure from it, a single genetic determinant (beta-defensin copy 
number) and a single phenotype (psoriasis) were evaluated,  and so no 
corrections for multiple testing have been applied, as would be appropriate 
when several variants or several phenotypes has been analysed. For simplicity 
and consistency of presentation, the main manuscript shows the results of t-
tests to compare the mean copy numbers of cases and controls. 
 To complement the statistical tests assuming no genotyping error, we 
carried out simulations to explore the effect of typing error on the significance of 
the difference between cases and controls. For the Dutch population the 
frequency of each copy number state was conservatively modelled by pooling 
cases and controls, and using the consensus values determined by comparison 
of MAPH, REDVR and PRT data (see Supplementary table 2). The program 
then used these copy number frequencies to simulate drawing a sample of 179 
cases and 272 controls from the population, and the difference between the 
mean copy numbers of cases and control samples was determined. A run of 
108 simulations was used to determine how often the difference exceeded that 
observed in the real data, to give the P values shown below. As expected, these 
simulations yield P-values similar to those derived from t-tests. This procedure 
was then repeated, but incorporating a realistic, copy-number dependent model 
of PRT error3 applied to each individual in each simulation. These simulations 
were also run for the German data (319 cases, 305 controls), and for the Dutch 
and German samples combined: 

Population   P (no error)  P (with error function) 
Dutch 5.8 x 10-5 1.4 x 10-4

German 8.5 x 10-6  2.0 x 10-5

Combined data 3  x 10-8(*) 3  x 10-8

[* for the combined data without error, no simulations with a mean difference as 
high as that observed resulted from 100 million iterations, from which a 
conservative P value of 3 x 10-8 is derived] 

These simulations assume that error rates are independent of the source of 
DNA, and apply equally to cases and controls. As a further safeguard, we also 
examined consensus copy numbers for the subset of Dutch DNA samples typed 
by PRT and known to have been prepared by the same extraction methods 
(121 controls and all 179 cases); copy numbers of these subsets of cases and 
controls considered on their own were also significantly different (P= 2.9 x 10-4



(t-test); simulation P values 2.2 x 10-4 without error, 4.4 x 10-4 including 
allowance for measurement error). 

Among those Dutch samples for which clear age-of-onset data were available 
(n=133), there was no difference in mean age between individuals with 4 or 
fewer copies (29.4 years) versus individuals with more than 4 copies (28.5 
years, p=0.72, t-test).

Simulation studies deriving s

 We performed simulation studies to determine what level of s could be 
expected given the pattern of association we had observed. By linear 
regression of relative risk against copy number, the risk function c=0.342c-
0.512 was calculated, where c=copy number, and c is the risk of psoriasis 
(relative to a population mean of 1) given the copy number c. Haplotype 
frequencies were inferred from the frequency of beta-defensin copy number per 
diploid genome (diplotype) by a maximum-likelihood approach 7,9. Briefly, 
varying frequencies of copy number haplotype (frequencies f0, f1, f2, f3 and f4 for 
copy number haplotypes of 0, 1, 2, 3 or 4) were iterated in steps of 0.01, and for 
each combination of frequencies, the exact joint probability of the full observed 
data set was calculated assuming Hardy-Weinberg equilibrium. This was 
calculated as p0 x p1 x…p7, where pi is the probability of the observed number 
of individuals of copy number i. For example, the probability p3 of observing 
exactly 54 people with 3 copies, given f0 to f3, is [(2 x f0 x f3)+(2 x f1 xf2)]51.  The 
haplotype frequency distribution which maximised the total probability of the 
observed distribution in the Dutch controls was used (details in table below). 
We used the relative risk function and the beta-defensin copy haplotype 
frequencies of the control population to simulate populations of about 1.2x107

two-child families, of which approximately 2.4x105 families contained at least 
one child with psoriasis (representing a population frequency of 2%). Iteration of 
this simulation allowed us to estimate mean sibling recurrence risk ( s)
attributable to beta-defensin copy number of 1.0754. Similar methods were also 
used to simulate affected sib pairs drawn from a population with the same 
haplotype frequencies and risk function for psoriasis, to estimate how frequently 
affected sib pair analyses would detect a significant linkage to the beta-defensin 
locus.

Copy number haplotype frequency

1 0.17

2 0.59

3 0.22

4 0.02
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Supplementary table 1 

MAPH probes designed for copy number analysis 

Name Type/region Start coordinate 
(NCBI build 36.1) 

End coordinate 
(NCBI build 36.1) Reference 

G13705 8p23 CNV Chr8:7305559* Chr8:7305765* 2
DEFB106 8p23 CNV Chr8:7327364* Chr8:7327683* 3

† DEFB104 8p23 CNV Chr8:7315241* Chr8:7315552* 3
DEFB103 8p23 CNV Chr8:7275181* Chr8:7275317* 2
DEFB105 8p23 CNV Chr8:7334310* Chr8:7334452* 3
DEFB4B 8p23 CNV Chr8:7259889* Chr8:7260004* 2
ST11G1 reference Chr19:63775244 Chr19:63775469 1
PX3F11 X-linked chrX:32547543 ChrX:32547885 5
nDLC1 reference Chr8:13023765 Chr8:13023982 2

DEFB126 20p13 Chr20:74273 Chr20:74405 5
ST18A2 reference Chr2:299006 Chr2:299246 1
ANGPT2 reference Chr8:6347970 Chr8:6348154 2
DEFB125i 20p13 Chr20:25025 Chr20:25221 5
DEFB118 20q11 Chr20:29424518 Chr20:29424908 5
DEFB123 20q11 Chr20:29501452   Chr20:29501707 5
ST14A2 reference Chr4:99218 Chr4:99638 1
ST18F2 reference Chr7:158816019 Chr7:158816312 1
ST18C1 reference Chr9:352611 Chr9:352841 1

DEFB122 20q11 Chr20:29472910 Chr20:29473174 5
DEFB124 20q11 Chr20:29516968 Chr20:29517163 5
DEFB119 20q11 Chr20:29428548 Chr20:29428988 5
DEFB114 6p12 Chr6:50035885 Chr6:50036185 5
SPLUNC2 reference Chr20:31231963 Chr20:31232057 5
ST17A1 reference Chr1:247074529 Chr1:247074685 1

AA01 reference Chr8:8722885 Chr8:8723076 2
DEFB129 20p13 Chr20:158299 Chr20:158464 5
DEFB112 6p12 Chr6:50119215 Chr6:50119522 5

BPIL3 reference Chr20:31090695 Chr20:31091167 5
LPLUNC1 reference Chr20:31357427 Chr20:31357662 5

GAS11 reference Chr8:6602196 Chr8:6602305 2
ST4A4 reference Chr2:242496492 Chr2:242496668 1

LPLUNC4 reference Chr20:31143822 Chr20:31144198 5
ST18G1 reference Chr12:132169641 Chr12:132169740 1

DEFB120 20q11 Chr20:29440386 Chr20:29440815  5
MCM6 reference Chr2:136314312 Chr2:136314839 5

LPLUNC3 reference Chr20:31115023 Chr20:31115307 5
TBP reference Chr6:170706114 Chr6:170706362 4

GATA4 reference Chr8:11653239 Chr8:11653641 2
ST19F2 reference Chr5:180620496 Chr5:180620665 1
ST8D2 reference Chr19:291949 Chr19:292411 1
ST19H1 reference Chr15:100043567 Chr15:100043934 1
ST9A3 reference Chr22:49488550 Chr22:49488897 1

SPLUNC1 reference Chr20:31294502 Chr20:31295012 5
BPI reference Chr20:36373657 Chr20:36373761 5

ST7B2 reference Chr16:18855* Chr16:19224* 1
F11 reference Chr4:187424329 Chr4:187424436 4

ST11G9 reference Chr19:63772964 Chr19:63773090 1
LBP reference Chr20:36408360 Chr20:36408444 5

BPIL1 reference Chr20:31070028 Chr20:31070365 5



n.b Defensin genes not described in the main paper but probes described here did not show 
evidence of full-length transcripts at the start of the project. None of these probes showed 
evidence of copy number variation. 

†  this probe was not used for copy number genotyping at 8p23.1 
*  full length of probe maps to two positions in this assembly 

1. Hollox et al., 2002 J Med Genet. 39:790-5. 
2. Hollox et al., 2003 Am J Hum Genet. 73:591-600 
3. Hollox et al., 2005 J Negat Results Biomed. 4:9 
4. Pickard et al. 2004 BMC Med Genet. 5:21 
5. This paper 



Supplementary data  

Full sequence of all MAPH probes 

>hg18_ct_UserTrack_G13705 range=chr8:7305559-7305765 5'pad=1 3'pad=0 
revComp=FALSE strand= 
tctccgggaatgtaatactgcgcttcacacacttttgctgcttgctttgc
tgtctgagtatcacatccagttctttgttcaggacaccaaaagcctggaa
ttgcacagcaccatcgggttataaatgggtctctgcattttgtgtcttct
aaggccacagagaacaaatgggtagttttaaaggggcacaagaggacttc
cagaggg
>hg18_ct_UserTrack_DEFB106 range=chr8:7327364-7327683 5'pad=1 3'pad=0 
revComp=FALSE strand= 
ggatggagggagcatcaaggtcaggcagtgttgttctcctttctaaatga
aacacttgacaaactgagcaaagacagtcatttatttttattaaagtgtc
tgcctacagcagaggcaagagtaaaaagaagctaggttatgtatgcttct
ctggaaacctaaatcttctgcattaatctataatgctcccacatggctgg
atggtccgacagcatttcagagacttctggcagagagcaataagttcttc
atttttcccgcaattgttcttgcatgtccctttaagtttgttgcatttct
catcaaaaaatgcattcttg
>hg18_ct_UserTrack_DEFB104 range=chr8:7315241-7315552 5'pad=1 3'pad=0 
revComp=FALSE strand= 
actgaggtcctacttccagcgactctagggaccagcactactgcgtttca
gggttttgtacgattcagtaagctctcatcccattttctcaaacagcatg
cataggtgttgggacatcttccaattctgtattcttggctgcgacatttc
ttccggcaacgggcagtcccataaccacatattctgtccaattcaaattc
gcttctcactagataacaggatatggcactgtcattaattgcttactggc
accaaaaggcaaggctttggtagaaggtgttttcggaggggggtagagaa
tgctagtgcatg
>hg18_ct_UserTrack_DEFB103 range=chr8:7275181-7275317 5'pad=1 3'pad=0 
revComp=FALSE strand= 
tttctgatgcatcattccaatgcctctcaccatgcagaacacacccactc
actcagttaattaggaacccaatggtaaggcagagctccctatggatttg
tggctgtccgggtgctctctggactccaggggcttgt
>hg18_ct_UserTrack_DEFB105 range=chr8:7334310-7334452 5'pad=1 3'pad=0 
revComp=FALSE strand= 
ttctagacatttcctggaaagctccctcagcagctctttcttggcacagg
tgagtttgctgtctgtgagtcgtgcaagcttggtcggggaaaatgcagga
aggagtgcttggagaatgagaagcccgatggaaattgcaggct
>hg18_ct_UserTrack_DEFB4B range=chr8:7259889-7260004 5'pad=1 3'pad=0 
revComp=FALSE strand= 
ctcctcatggctttttgcagcattttgttccagggagaccacaggtgcca
atttgtttataccttctagggcaaaagactggatgacatatggctccact
cttaaggcaggtaaca
>hg18_ct_UserTrack_ST11G1 range=chr19:63775244-63775469 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ctctctctttaccaggtggatggcacctatacacctacagcctgggcatc
agcatcactgctggcgtctccccctacccaacgccagcccttacttcacc
ttctattctctcatctacttcgatgtggctcctcatttgggccccaccat
cattcccctccctgcttggaagcctcactccacctaatcctccatgtcaa
cctgtgcagtcacttgtatggctcag
>hg18_ct_UserTrack_PX3F11 range=chrX:32547543-32547885 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ctagattcaactgttccacaatatatatttactcagaagcatcacgttgt
acatgatgaatatacaattttatctgtcaatttaaagtagggtttaaaaa
gcaatgtttagaaattgatagcatttcaaacaataaaatataaaagttgg
gtctgttgagtgtgtgtgtggatgctgcatactattggcaggaaagatag
aacacactcaaatatgtttcgctcagtagactacttacacatttatgtga
agggtcgggggaaaaataataaacgatagtgaaggagccaggacctaaca
acaaagacaactgacctagcatccccggaactggaagaaaaaa



>hg18_ct_UserTrack_nDLC1 range=chr8:13023765-13023982 5'pad=1 3'pad=0 
revComp=FALSE strand= 
tccccaggtattctgattcactcagtctaggtagggcctggacattgtat
ttcagaaaagctccctcagtttaaaggcagccaggattgaggaccactaa
gccagataacatttctttgtattccttcgtcctggactttttcacccttg
gattatcctaacagcctcctcacggaactctgataagcctcacccctccc
tgcccccaacaaatccgt
>hg18_ct_UserTrack_DEFB126 range=chr20:74273-74405 5'pad=1 3'pad=0 
revComp=FALSE strand= 
gatgatgactactgcttcgatgtcttcgatggctcctacccccgtttctc
ccactggttgaacattccagcctctgtctcctgctctaggatccccgact
cattaaagcaaagaggcttattctggtgtcagt
>hg18_ct_UserTrack_ST18A2 range=chr2:299006-299246 5'pad=1 3'pad=0 
revComp=FALSE strand= 
cccatggccccgctgtgctgcggaacagtccctcgaggtaacaggttggc
tgcctcacacttgaggttttgtttttccagccctcaggtggagtcttcat
tattcttctgtagttggacctgatctggccacagctggcatccccagaac
gtccctacaccgattctcccgctcaggactggacatgtagcgtgtggcac
ttccaatcaaggcctccaccaaggcaggtgtgacttgctga
>hg18_ct_UserTrack_ANGPT2 range=chr8:6347970-6348154 5'pad=1 3'pad=0 
revComp=FALSE strand= 
tgcactgggcttaagtctttgaaaatagttcgagacagttcctcaggtgg
actgggatgtttagaaatctgctggtcggatcatcatggttgtggccttg
agcgaatagcctgagcctttccagtagtaccatttaatgccgttgaactt
atttgtgttctgcctctgtggatagtacattccgt
>hg18_ct_UserTrack_DEFB125i range=chr20:25025-25221 5'pad=1 3'pad=0 
revComp=FALSE strand= 
accaccttctcagacagctcttactcataattaattaacatttacttctg
gtatggaacaactagaaatactgctggaaataatatccaaagagctgatt
ctaccaatccaatttcaccaggaaaattccatcagggattggatgaccat
ggggatggacataattgctactaccaacacaacagccaagagagttg
>hg18_ct_UserTrack_DEFB118 range=chr20:29424518-29424908 5'pad=1 
3'pad=0 revComp=FALSE strand= 
acagtaaggttcacgacagactactttgaagtaagcagcaagaaagatat
ggttgaagagtctgaggcgggaaggggaactgagacctctcttccaaatg
ttcaccatagctcatgacttcctctcggctatcactcacccctgtcctca
gagtgataaactaagtcacatacagataaagcactgaaaacaccacagtg
accctcccaccccccaccaatatgtaattctattaatagaaacagctgtg
taaagaagtctaaaattttcactatttccaatgataaactcttcagtgct
cttcttgaaatgtcacattatttccacaacaagttataacctatttttag
tatttcttgtttgctagtgacctatgcacaacttcaatagc
>hg18_ct_UserTrack_DEFB123 range=chr20:29501452-29501707 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ttaggactgatactgtctcccttctttctgctttgtgtcaggtggcaccc
aaagatgctggaatctttatggcaaatgccgttacagatgctccaagaag
gaaagagtctatgtttactgcataaataataaaatgtgctgcgtgaagcc
caagtaccagccaaaagaaaggtggtggccattttaactgctttgaagcc
tgaagccatgaaaatgcagatgaagctcccagtggattcccacactctat
caataa
>hg18_ct_UserTrack_ST14A2 range=chr4:99218-99638 5'pad=1 3'pad=0 
revComp=FALSE strand= 
acattatttattcattttgtctgttatctgtctcccccaactagaactca
agctcccacaggatagggacattgtttggttcactgcaatatccccaggg
actacaacatggtaggctctagatacatatgtgaatggaaagacggagtc
aaagtgcctgggagaaggaggtgggaaaggaaatataggcagagaacttc
ctggggttaaggcatctgacatttttcacggaggttatgcaagggagaga
gaggaatcagacgttaattttcaattaggtagagaaaaactcaacggaga
aataattagcatctggatgagtggcaggggagattgctgattgagagggg
ctgggttaatgtaaagacctccacgggagtggttcaccagcccactcaga
ggataacagaagtccaggggt



>hg18_ct_UserTrack_ST18F2 range=chr7:158816019-158816312 5'pad=1 
3'pad=0 revComp=FALSE strand= 
cctgcttgtctctgctcagcacctcataacttcgtcttcctaagatcctg
tcagccacattctgctgtgttttctccggccccaccactcttctgtgcct
catcttacacattctccattttggtgacaaagctggattctgtctattgg
cctcagcaggctattctctgcctcggtatctaagtggcttcttgtcactt
agataattaatttcagcttccttttctctgacagtgataacctcaatacc
aaatctgaaaatatctctaactgcatgtctcttttcccctcaag
>hg18_ct_UserTrack_ST18C1 range=chr9:352611-352841 5'pad=1 3'pad=0 
revComp=FALSE strand= 
cttctctcctgctggctgacctagaagctcagctaaagaggtgttcaaag
ggtccagtcgcttaaacaggtggccagtgtgctttctgctataactcctt
gctccttgagctcagctccaagctgtagaaggccatggaagagcacattg
atgtcatcttgggaataattaacagggtccggtttttctgttcgtttcct
tgcaccagatgaagagtaggataaacttggg
>hg18_ct_UserTrack_DEFB122 range=chr20:29472910-29473174 5'pad=1 
3'pad=0 revComp=FALSE strand= 
atgttttaataaagcccaggaatctactgacatcagacttaaggcaagtt
tatcttcatttttgtggcctcagactttaaagcactaattctttatatgc
tgtggtaaatgtggctggtccttgggcttcaaacagcacagtttaccact
cacgcagaaaacatagaccctttcattcttcaggcattcgtcacggcagg
agccacgaaaattccaacatgtttcaatcctgcctattacaaaaagaaaa
aagaaaggagctgat
>hg18_ct_UserTrack_DEFB124 range=chr20:29516968-29517163 5'pad=1 
3'pad=0 revComp=FALSE strand= 
agctactcatattcatgcttggggaccggtggaggtttcaatgcatagga
gagacagcacagggacgcatccgggcacaggtgcatgtaagtttcttgcc
ttgtgcagtaagtttggcaggccccttgacccttccagcaccgtttgaat
tcacttctccctaaacagaggaaaaccacaggtcacagagcagccc
>hg18_ct_UserTrack_DEFB119 range=chr20:29428548-29428988 5'pad=1 
3'pad=0 revComp=FALSE strand= 
cccagaatgagacagacattgtcaccatgcaaagcccagtctctcactat
gatttccagtggaccaaagacagacaagggtagcaggcacatgaatttta
atgaggggggttgacagcaggtctctgtgcccagagagcttgagaatggt
aatcaccagcactcaaggtagtcttggccactgcttctcataagaccagt
cggtattttcctctttgccagaaatgcttatcctcatgtaggactggagg
cagcaggactgacaatttctgcaatagaggtagggctgttcgttcttttt
gcaagaggccctacaaattccactgttacccatgcatcgaaggatgtggc
gtttgcctgccaaaggaaaaaaaatacaaatagttaattcacctaggagt
gacataaatctgataagtcgggaagcatcataaaaacctaa
>hg18_ct_UserTrack_DEFB114 range=chr6:50035885-50036185 5'pad=1 
3'pad=0 revComp=FALSE strand= 
cagaagtcctaattatattcccacacctctctgcactggtgcacatgtaa
cttctttgttcagaggtatgcctttcttttcaaaacatatcatcttcttc
atacaatttctcagtgcagcaaatttttcttggtaaggaacatatgtcta
tttgcttttcactctcaagacagtctcttttacaacgaccgtaacgtttg
gtgcaacgatcagcattcaccaaggtacatgtggctacggtaaaagaaga
gtaacagaaattctaatcttttatttaagcatatattacttctgatttca
t
>hg18_ct_UserTrack_SPLUNC2 range=chr20:31231963-31232057 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ctgctattgattttgtttcttcagataatcctcagcacaaaacccagctg
caaaccctcatctgaagaggacgaatgaggaggaccactgtggtg
>hg18_ct_UserTrack_ST17A1 range=chr1:247074529-247074685 5'pad=1 
3'pad=0 revComp=FALSE strand= 
tggggctctggcgtgcttctgctcagggtgttgtacagttggcccacttg
tcctggtagacaaagcggctggagccctcacctgctccctgttcaggtgt
agctctacactatacaccatcccctaacccctccccccgtgctgtgtgct
ctcattt
>hg18_ct_UserTrack_AA01 range=chr8:8722885-8723076 5'pad=1 3'pad=0 
revComp=FALSE strand= 



gggaccccagctcccttttttttctaacagctcttcagctgtcctaaacc
acatttattgatgaatttacttcccccggtgattaggaatgccacctttt
cccaatctggaggcacagtgtgaagcagcctacatctgccaggactctga
catatgccctaccttcgagaatgtttcagtgaatgatgctga
>hg18_ct_UserTrack_DEFB129 range=chr20:158299-158464 5'pad=1 3'pad=0 
revComp=FALSE strand= 
agtaacaccaaagaaagcagagattctgccactgcctcgccaccaccagc
accacctccaccaaacatactgccaacaccatcactggagctagaggaag
cagaagagcagtaatgtggatctttcccttaaaactccaagttcctctct
atttttgctatctata
>hg18_ct_UserTrack_DEFB112 range=chr6:50119215-50119522 5'pad=1 
3'pad=0 revComp=FALSE strand= 
cagatgtatcatcttcttgtgcatggatttcttcaatgacgtgagtcttt
agggtaccattcttgagtccctactgagtcctttgggatccaattatttg
ggtccgtagggtcacattctgtcacgcagcaatgagttgtaggtcttgca
cagtatgaaatcctaaattcactatcatcacattgatttttacatcgacc
tccaatcgctgtacatgacttccacctactaaaggtgatatggtgccctt
cacttctggctgaaagaaggcaagaacagctggaattagtaatctaggtg
ggaactcc
>hg18_ct_UserTrack_BPIL3 range=chr20:31090695-31091167 5'pad=1 
3'pad=0 revComp=FALSE strand= 
tgcatgttgtacttcctgtgtccaacgtagaaatcacctatgtcttgagg
gaccccttatttcaactgaagccaccagtctaaggactggccctgagtga
agtgttctggtttctgtaggtggctgtagcttatcccaagtcaaagccct
tgacgacccagatcaagataaagaagcctcccaaggtcactatgaagaca
ggcaagagcctgctgcacctccacagcaccctggagatgttcgcagctcg
gtggcggagcaaggctccaatgtccctctttctcctagaagtggtgaggg
aaatcgttcccttccccatttattcccaatctcttggatattcagggctg
gaggatgggatttttagttgacagccaagtcatggatcagagggatcagt
taatcttgattatgtctgatccttggctctgccactgaacctttgaatgg
ctggaaagcccagaaaatggagg
>hg18_ct_UserTrack_LPLUNC1 range=chr20:31357427-31357662 5'pad=1 
3'pad=0 revComp=FALSE strand= 
gatgctcaaccagggtgacagtgccccttctctctctcacagcctgatgt
tctgaaaaacatcatcactgagatcatccactccatcctgctgccgaacc
agaatggtgcatacctctgccatctgtgccccctctctccccagggcttg
gctttacttcccctgccctcatctccatgaatggggcccctttcattcat
ctcccagccatccctcagagcctacttcaaaatctg
>hg18_ct_UserTrack_GAS11 range=chr8:6602196-6602305 5'pad=1 3'pad=0 
revComp=FALSE strand= 
tgttgatcttaagtggtttgactgcaggcatgcttatgaccgatgctgga
aggaagctgtatgtgaacacctggatatatggaaccctacttggctgcct
gtgggttact
>hg18_ct_UserTrack_ST4A4 range=chr2:242496492-242496668 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ctgtgtttcttcttcatgaccttccccttagacctgtgtcagatcagggt
tagaggttggtctcctggcctgtgtggccaccctggcgccctcgacgctc
tgccatgggctccctttctttcatcggaggcagcatctggccatagtgaa
actgagtgtggggagggggacgcagag
>hg18_ct_UserTrack_LPLUNC4 range=chr20:31143822-31144198 5'pad=1 
3'pad=0 revComp=FALSE strand= 
aaaatggctgcctggaggcagattcagggcctcactccagccttcagtcc
ccttctttccatcttctccctccctgtgacccctttcttctcttctcccc
cagacgctggttggggaggctggaggaggactcatcgactacccattggg
gtggccagctgtgtctcccaagccgatgccagagctgcctcccatgggtg
acaacaccaagtcccagctggccatgtctgccaacttcctgggctcagtg
ctgactctactgcagaagcagcatgctctagacctggatatcaccaatgg
catggtgagtcacagccccaccagggggaggtggctgggcagcagacagc
tgccagtgacccttctcagtctccaca
>hg18_ct_UserTrack_ST18G1 range=chr12:132169641-132169740 5'pad=1 
3'pad=0 revComp=FALSE strand= 



actctcactgttactacttagacacattgcctaacctccacagtgagact
cattttattccttgatgagggagtttgggggcatgcgtgctggtcatgca
>hg18_ct_UserTrack_DEFB120 range=chr20:29440386-29440815 5'pad=1 
3'pad=0 revComp=FALSE strand= 
caatccatttgaagtatcattccttatgattgacagacaccagaaacaaa
tttgtgagttttaatgaaatgtggaccctaagcaacctgaaacaaagtca
tttctatctattagttatatttgtcttcatttttggagctgttgtggaca
tctgaggagtggtccagccaaggattccatgaattgttactggttggatt
gttaaataacgactaggaacacagcaccgtttacgatttcggcagcgtat
gatgctgtcttcaccatctttgcacaacaaccggcagtgtccatccatcc
aacactctactttggggcatatgaacaacaattaagcagatgttagtatc
cctcaagcggagagaaaagacaaggcagaggaggaacaggaggacaggga
agaagagaagaaagccagctgagtgagtaa
>hg18_ct_UserTrack_MCM6 range=chr2:136314312-136314839 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ggcctctagctttcatatgagttctctaatgactccttctcatagaaacc
tcatccataataccacagttctacctcttcactccaggttaagcaaaaag
ggaaagtctcacattcagaagtagatggaagtaataatcagggtacagta
gaaagaaatccaatagacaacttcagaacaagttattttattttgatgaa
taaaagcagtagctggcaattgaaaaaaagttatttgctcaataggacag
cacataccttaaaagtaatgggccttttcttacacatgaaaacaaaggta
ttggttatagagactacacattatttggttccaacttcactgggacagga
aacacaccaaaggaagtgctgaagcctgtgttggtatgaaacctgtgatg
aatgtgacacataggaccatcaactcaattcttgtttctgaaaacaaatc
ctggaagcatcacttccagaaacacttctgtccctagcagagctccagcc
aggctccaggccacgaggtgctgtgcca
>hg18_ct_UserTrack_LPLUNC3 range=chr20:31115023-31115307 5'pad=1 
3'pad=0 revComp=FALSE strand= 
tgcagctgtcctcgcagtgagctcttctttgccctgtaacatgtgtctcc
ctgacacagctgtgccccgtggtggacagtgtgctgggtgtggtgaatga
gctcctgggggctgtgctgggtaagtcagggctcaatgccctcctctttg
ccccttctacccgtctctgtatgaccccaatggggtagggtacgaagggg
agccagaagcggcaggatctcagggtcctttagttcctcctcacactgac
aggctgcccctttgaggagcctcatggaggaggcc
>hg18_ct_UserTrack_TBP range=chr6:170706114-170706362 5'pad=1 3'pad=0 
revComp=FALSE strand= 
caggagatgaagatacccagcaaacaactcttttctgaggataaattagt
gcagtaatcactgtgcggtttcttctgtagacttacttgcaaaaagtggc
ctgaagccaccgaaggtcctggataaatctctaatcatacttataatggc
tttaaatcctgccgtcattatctcttgcctcaaccttagattcctgaaac
gaaacttccgtcctccagttttactcctctcaaattcatctagtcttgc
>hg18_ct_UserTrack_GATA4 range=chr8:11653239-11653641 5'pad=1 3'pad=0 
revComp=FALSE strand= 
atgggccctccatccaccctgtcctctcggccctgaagctctccccacaa
ggctatgcgtctcccgtcagccagtctccacagaccagctccaagcagga
ctcttggaacagcctggtcttggccgacagtcacggggacataatcactg
cgtaatcttccctcttccctcctcaaattcctgcacggacctgggacttg
gaggatagcaaagaaggaggccctgggctcccaggggccggcctcctctg
cctggtaatgactccagaacaacaactgggaagaaacttgaagtcgacaa
tctggttaggggaagcgggtgttggattttctcagatgcctttacacgct
gatgggactggagggagcccacccttcagcacgagcacactgcatctctc
ctg
>hg18_ct_UserTrack_ST19F2 range=chr5:180620496-180620665 5'pad=1 
3'pad=0 revComp=FALSE strand= 
aaactactctggtgacccgaggctgtcctcaaccttgctcttcttcctcg
gggccgcaggggagctttgaccccctctctcagggtgcgaacgcccagat
ccagactcacagcctctctctgggatcggtggggacagagcaggctgcag
cccccagctgctcggtcctg
>hg18_ct_UserTrack_ST8D2 range=chr19:291949-292411 5'pad=1 3'pad=0 
revComp=FALSE strand= 
ctgcaggggcatctcacgcctcctgccctggggttggcctgggtctggca



gagatggcctcacctctttccaggacacagcaggtggccaccagcccaca
accactctacacagccacacgcggtgtgaagccacagggaaagcatccta
agtgacctctgaaatcaccctcagccccctctaggaccctctgggtaggg
gtcgaggacaggttctctgggcaacggttcctgcctcagtcaggggctgg
ctttctactcccgcaaccaggagcctgactaacaaggggatggcaggcga
ccacatcaaatgaggccccagtctggacggcaagttgacaacagtcccgc
aggcttgagatccacaccgagtaacagggagttaacatatggccccagga
gaggtggtctgcagggtctgaggaggatctggcccttatatgacgtgcca
tttaacaggagag
>hg18_ct_UserTrack_ST19H1 range=chr15:100043567-100043934 5'pad=1 
3'pad=0 revComp=FALSE strand= 
gacgaagcgtgctatgtgctctcatgaaaaggtctgcttcgcttttaata
ctcaccagtgccctggacaattcatgggtttgagggcaaaagtgtccttt
tcaatctcaaaggtaaacatgttctcgctgtaatgctgccagtggcctga
ggcttcccagagtttactgttgtacatattgggagagagcacctccgtga
agtcccgtttgtgatattcctccttcaagatacatgcattcaacattaaa
atctgctagggcagatcacaattccatgcaaagtaacactatgagcaaat
attttcaaattgggctcatgtcctatattaattcatgattaatgtaccct
cagttttaggtgtggtgg
>hg18_ct_UserTrack_ST9A3 range=chr22:49488550-49488897 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ctattgtgaagaagttggtgaagacagaacgctgcttccatgccagcgcc
tataggcacatagcacggcatttgtacatgagtgtgggtaatgcagattc
agatgtgcacacacacatgcatgaacacacctcacacgcacatgacggca
ggtcacacagacacatgagcacggcacttgcacacagtgggctcatatag
agacacgtgcatgagcacagcatctacacatgaccacggatctctcacac
acacacgtatgtgcacacccccctctttgctcgcagccttggggctcact
tacgctctgtggacggctctggccttgtttggactcctggttcagcag
>hg18_ct_UserTrack_SPLUNC1 range=chr20:31294502-31295012 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ctctggggcatgagtttgatgatgagtcaatatcagtaacgctcactgac
cttgagtctccatcctgattagggtcttcccccaacagaactatttcttg
ctgctcaatccatttcctctggcccagcttcccagtgctcacagatggct
ggcccatgtgctggaagatgacacagttgccttctctccgaggaacctgc
cccctctcctttcccaccaggcgtgtgtaacatcccatgtgcctcaccta
ataaaatggctcttcttctgcatcaggggccttgtcatccttcaccatta
cttgagggctcctgggttggaaacagccctggcctgggtggttgggccca
tagcatagagtttggcacttactttgtagatctgaatagtcttgagcagg
tcagggagatgttcaagtgtgtgtggatttcagaaggctttcccaggtgt
ccttagaaagggggaataaggcattcagggtagatataatactccaggta
cagttaatgac
>hg18_ct_UserTrack_BPI range=chr20:36373657-36373761 5'pad=1 3'pad=0 
revComp=FALSE strand= 
gcctcatctatgtccctacttgttcatctctaggtggctgatccaactct
tccacaaaaaaattgagtctgcgcttcgaaacaagatgaacagccaggta
ggagg
>hg18_ct_UserTrack_ST7B2 range=chr16:18855-19224 5'pad=1 3'pad=0 
revComp=FALSE strand= 
gaaagcccagggctggacaaaccccacccctcactcctcctctggcccct
tctcccagccatcaacactttggaacagccatcaagccccttttaatctc
tagaaaggtgcctcagtaaggcacagagaggtcacaccaggtggtcatgg
tgccttacctgtgtccactgggcccaggctggccctttaagggtatgagg
gcagaacagctgagagaccacaccccacttctcagagaggtcagggataa
agaaaagggacaatggaaggaagaacttgtggccaggatgctgagggtag
aggctgctccccacaggcactgagcagaggggttgaggggggagcctcca
gcctccatccagacaggacc
>hg18_ct_UserTrack_F11 range=chr4:187424329-187424436 5'pad=1 3'pad=0 
revComp=FALSE strand= 
agtgaagtgaccatttcctacacaagctcattcagaggaggatgaagacc
attttggaggaagaaaagcacccttattaagaattgcagcaagtaagcca
acaaggtc



>hg18_ct_UserTrack_ST11G9 range=chr19:63772964-63773090 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ctgcagtgggatgagatgggctgaggtttgtgcccctgtagccgtatgtg
aaccatggggcaaggtggtcagcgggggtcagaggtattgtacaagggtc
cacataggaatggcagggtgtgagcag
>hg18_ct_UserTrack_LBP range=chr20:36408360-36408444 5'pad=1 3'pad=0 
revComp=FALSE strand= 
gtccatactgctggcattgctgcttacgtccaccccagaggctctgggtg
ccaaccccggcttggtcgccaggatcaccgacaag
>hg18_ct_UserTrack_BPIL1 range=chr20:31070028-31070365 5'pad=1 
3'pad=0 revComp=FALSE strand= 
ccaggttctgccatggagccacctccgtgctgaggccctgctgcttttct
cccacttccccctcccacccctacaggctgttctcttcctgctgggcaag
cccatcatcctgcccacggatgccaccccttttgtgttgccaaggcatgt
gggtaccgagggctccatggccaccgtgggcctctcccagcagctgtttg
actctgcgctcctgctgctgcagaaggccggtgccctcaacctggacatc
acagggcagctggtgagggcccgacctgcagcccagggcctgtggggcaa
gagctccctgtggcccagcctagggagacctcccagag


