SUPPLEMENTARY MATERIAL

MATERIALS AND METHODS

DNA sequencing

We performed amplicon sequencing of HLA-A exons 2, 3, and 4 of HLA-A, which
contain the sequence variations that define (Bjorkman et al., 1987; Parham et al., 1988)
in 20 unrelated EUR GV patients, on the 454 Life Science GS FLX as previously
described (Bentley et al., 2009; Holcomb et al., 2011), except that the GS GType HLA
HR primers (Roche Applied Science, Indianapolis) were used. The accompanying
protocol for GS Titanium Sequencing was followed, except that 0.5 copies of DNA per
bead were used and 70% of the recommended amount of DNA beads was loaded on
the PicoTiter Plate™. HLA genotypes were assigned using Conexio Assign ATF 454
software v34 (Conexio Genomics, Perth, Australia), customized to include data from
intronic sequences and International Immunogenetics Information System
(http://www.imgt.org) 3.1.0 2010-07-16 references.

We sequenced a total 10.4 kb of the TYR region of chromosome 11g14.3 in 114
unrelated EUR GV patients, six of whom were among those sequenced for HLA-A, who
were probands of multiplex GV families that also segregated other autoimmune
diseases. Primers were designed using Primer3
(http://primer3.sourceforge.net/webif.php), amplifying 30 PCR products sized 200 to 600
bp (Supplementary Table 5), spanning all five exons: 2375 nt of 5’ promoter, exon 1,
through 282 nt 3’; a 332 nt internal portion of IVS1; exon 2 flanked by 70 nt 5’ and 305
nt 3’; a 401 nt internal portion of IVS2; exon 3 flanked by 165 nt 5’ and 229 nt 3’; exon 4

flanked by 110 nt 5’ and 250 nt 3’; and exon 5 flanked by 180 nt 5’ and 3242 nt 3'. For
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each patient, 5 ug genomic DNA was sheared to 2-4 kb, and 1.5 pug was used for
microdroplet multiplex PCR utilizing the RDT-1000 (RainDance Technologies).
Amplicon DNA was purified, blunt-end concatenated, purified, sonicated, end-repaired,
A-tailed, and was ligated to modified Amplicon DNAIlllumina Solexa™ adapter
oligonucleotides containing unique 7-nt multiplexing barcodes, resistant to two
sequencing errors in the barcodes (Hamady et al., 2008). Amplicon DNA fragments
were then electrophoresed in 3% agarose-TBE, extracted from a band corresponding to
250-300 bp, amplified by Solexa PCR, and re-purified. Size and concentration of the
resultant DNA libraries were analyzed using the Agilent Bioanalyzer DNA 7500 kit
before sequencing on an lllumina Genome Analyzer IIx using 69-nt reads (Hittinger et

al., 2010).

Bioinformatic analyses

lllumina Pipeline software produced FASTQ sequence files, which were parsed by
individual using custom software capable of correcting up to two mutations per barcode.
Reads were aligned to human genome build GRCh37.1/hg19 using GSNAP, ver. 2010-
07-27 (Wu and Nacu, 2010). Reads that mapped to no more than 10 genomic locations
were then aligned to the target sequence with the requirement that they map uniquely.
Custom software converted GSNAP output to individual SNP or indel genotypes at
locations with > 10X coverage. All variants called were submitted to SeattleSeq
Annotation (snp.gs.washington.edu/SeattleSegAnnotation131) and FuncPred
(http://snpinfo.niehs.nih.gov/snpfunc.htm) to rank potential deleterious effects.

PolyPhen-2 (http://genetics.bwh.harvard.edu/pph2) and SIFT (http://sift.jcvi.org) were
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used to further assess non-synonymous SNPs and indels, respectively, and SKIPPY
(Woolfe et al., 2010) was used to assess possible effects of variants on RNA splicing.
Variants 5’ and 3’ to the gene were screened for localization to potential regulatory
elements using the ENCODE Regulation, ENC DNA methyl, TFBS Conserved, TS
MiRNA sites, ORegAnno, Vista Enhancers, CD34 DNAsel, and CpG Islands tracks
implemented in the UCSC Genome Browser (http://genome.ucsc.edu/cgi-

bin/hgGateway).

Statistical analyses
Statistical analyses were carried out using data from the previous genomewide screen
of 1392 GV cases and 2629 controls (Jin et al., 2010a). We imputed SNP genotypes for
a 334 kb region (chr11:88,731,228-89,065,017) spanning the TYR gene, from 180 kb
upstream and 36 kb downstream, using MaCH (Li et al., 2006), ver.1.0
(http://mwww.sph.umich.edu/csg/abecasis/MACH/download/) based on patterns of
haplotype variation in the 1000 Genome Project EUR samples (Release Aug 4, 2010;
http://www.sph.umich.edu/csg/abecasis/MACH/download/1000G-2010-08.html). We
kept the imputed SNPs with r? > 0.3 for further analyses, which included 651 SNPs with
MAF > 0.01. We also imputed missing genotypes for the 45 genotyped SNPs in the
region. Dosage data (posterior genotype probabilities) for each SNP were analyzed by
logistic regression analysis implemented in PLINK (Purcell et al., 2007).

To assess the joint effects of S192Y and R402Q on GV susceptibility, we used
the corresponding two SNPs, rs1042602 and rs1126809, to define haplotypes and used

the E-M Algorithm to estimate the most likely haplotypes for each individual. We
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established the best-fit model for the two-SNP haplotypes on the basis of likelihood ratio
test statistics by comparing a full model including the additive effects of each haplotype
(coded 0, 1 and 2 for the number of copies of each haplotype) and dominance effects
(coded 1 for possessing 1 copy of a haplotype, and otherwise 0) with a model including
only the additive effects of each haplotype. The additive effect of the ancestral C-G

haplotype was used as the reference and thus was not included in the model.
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Supplementary Table 1. HLA-A Genotypes Observed in 20 Unrelated Generalized Vitiligo Probands Selected for rs12206499-GG

HLA-A 1512206499
Patient Allelel Allele 2 Allelel Allele2

1 A*02:01:01:01/02L* A*02:01:01:01/02L G G
2 A*02:01:01:01/02L A*02:01:01:01/02L G G
3 A*02:01:01:01/02L A*02:01:01:01/02L G G
4 A*02:01:01:01/02L A*02:01:01:01/02L G G
5 A*02:01:01:01/02L A*02:01:01:01/02L G G
6 A*02:01:01:01/02L A*02:20:01 G G
7 A*02:01:01:01/02L A*02:01:01:01/02L G G
8 A*02:01:01:01/02L A*02:01:01:01/02L G G
9 A*02:01:01:01/02L A*02:01:01:01/02L G G
0 A*02:01:01:01/02L A*02:01:01:01/02L G G
11 A*02:01:01:01/02L A*02:01:01:01/02L G G
12 A*02:01:01:01/02L A*02:01:01:01/02L G G
13 A*02:01:01:01/02L A*02:01:01:01/02L G G
14 A*02:01:01:01/02L A*02:01:01:01/02L G G
15 A*02:01:01:01/02L A*02:01:01:01/02L G G
16 A*02:01:01:01/02L A*02:01:01:01/02L G G
17 A*02:01:01:01/02L A*02:01:01:01/02L G G
18 A*02:01:01:01/02L A*02:01:01:01/02L G G
19 A*02:01:01:01/02L A*02:01:01:01/02L G G
20 A*02:06:01 A*02:30 G G

*The allelic typing system does not distinguish between the common HLA-A*02:01:01:01 allele and the very rare HLA-A*02:01:01:02L allele. Although it is likely all
of these are HLA-A*02:01:01:01, in the text we discuss these alleles using standard 4-digit (hon-synonymous changes) nomenclature, represented as HLA-
A*02:01.



Supplementary Table 2. TYR Sequence Variants Observed in 114 Unrelated Generalized Vitiligo Probands

nt Position Variant Ref | Var FunctionGVS AA 1 3|14/|5 6 8|9 (10| 11|12 |13 | 14 | 15 (16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 (35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51
88908360 novel C A intergenic X

88909104 novel C T near-gene-5 X

88909717 novel A C near-gene-5

88910426 novel A T near-gene-5

88910428 novel C A near-gene-5

88910533 rs11374501 | - T near-gene-5 X X | x | x X X | x X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
88910589 rs5021654 G C near-gene-5 X X | x| x X X | x X X XX XX XX XX XX XX XX XX XX XX XX X X X X X X X X X X X X X X X X X X X X X X X X X X X
88910821 rs4547091 C T near-gene-5 X X | x | x X X | x X X X XX XX XX XX XX XX XX XX XX | xx XX X X X X X X X X X X X X X X X X X X X X X X X X X X X X
88910923 rs1799989 C A near-gene-5 X X | x | x X X | x X X X X X X X X X

88911696 rs1042602 C A missense 5192y X X | x X X X X X X X X X X X X X X X X X X X X X X
88912190 rs12270717 | T C 1VS1 X X X X X X XX XX XX | Xx XX X X X X X X X X X X X X X X X X X X X X X X X X X X X X
88921557 rs594647 C T 1VS1 X X | x [ x X X | x X X X XX XX XX XX XX XX XX XX XX XX XX X X X X X X X X XX X X X X X X X X X X X X X X X XX X X X
88921572 rs72963135 C A 1VS1 X X X X X XX X X X X X X X X X X X X X X X X X X X X X X X X X
88930690 novel G A 1IVS2

88930900 rs7925468 G A 1VS2 X X | x| x X X X X X X X X X X X

88930907 rs12789914 | G A 1VS2 X X X X X X X XX XX XX XX XX X X X X X X X X X X X X X X X X X X X X X X X X X X X
88930933 rs77973279 | A G 1VS2 X X

88961072 rs61754388 | C A missense T373K

88961188 rs3793975 G A 1VS3 X X | x| x X X | x X X X X X X X X X X

89017961 rs1126809 G A missense R402Q X X X X X XX X X X X X X X X X X X X X X X X X X X X X X X
89028969 rs28521275 | C T near-gene-3 XX XX X | x X XX X X X XX XX XX XX X XX X X X X X X X X XX X XX X X X X X X XX X XX X X XX XX X X X
89029304 rs56295826 C T near-gene-3

89029809 rs79307464 | G C near-gene-3

89029914 rs79666452 T C near-gene-3

89029931 rs4121404 T C near-gene-3 XX X XX X | x X XX X X X XX XX XX XX X XX X X X X X X X X XX X XX X X X X X X XX X XX X X XX XX X X X
89029941 rs77157779 T C near-gene-3

89030364 rs72965058 | T C near-gene-3 X X X X X

89030399 rs7951935 G T near-gene-3 X X X X X X X X XX XX XX XX X XX X X X X X X X X X X XX X X X X X X X X X X XX X X X X
89030491 rs72965061 | G A near-gene-3 X X X

89030529 rs7924538 C A near-gene-3 X X X X X X X X X XX XX XX XX X XX X X X X X X X X X X XX X X X X X X X X X X X XX X X X X
89031161 novel A G intergenic X




52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 8 | 8 | 87 | 88 | 89 | 90 [ 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114
X
X
X
X
X X X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X XX | oxx [ oxx | oxx | oxx [ oxx | oxx | oxx [ oxx | oxx | oxx [ xx | xx | xx | xx | xx | xx [ xx | xx | xx | xx X X X X X X X X X X X X X X X X X X X XX XX X X X X
X X X X X X X X X X X X X
X X X X X X X X X X X XX X X
X X X X X X X X X X X
X
X X X X X X X X X X X X
X
X X X X X X X X X X X X X X X
X X X X X X X X X XX | Xx X X X X X X X X XX XX X X X X X X
X X
X
X
X X X X X X X X X XX | Xx X X X X X X X XX XX X X X X X
X
X X X
X X X X X X X X X XX X X XX X X X X
X X
X X X X X X X X X XX X X XX X X X X

Ref, reference sequence; Var, variant; AA, amino acid change for non-synonymous variants. X denotes heterozygous and xx indicates homozygous for indicated variant. Gray boxes indicate nucleotides for which calls could not be determined with
certainty in specific individuals.



Supplementary Table 3. Model selection for TYR rs1042602-rs1126809 haplotypes

Annt Aca' Anct DaaDca’  DcaDac®  DcaDece®  DacDes”  df AIC Overall P
Model Al
OR 0.32 0.55 0.84 0.59 1.12 1.12 0.90 7  5120.0
P 0011  575x10™ 3.28x10° 0.546 0.353 0.330 0.239 2.66 x 10™*°
Model A2
OR 0.27 0.61 0.83 3 51159
P 582x10°% 202x10" 6.74x10" 3.76 x 107"

1, Additive effect of indicated haplotype.
2, Dominance effect of indicated diploid haplotype pair.
df, degrees of freedom; AIC, Akaike information criterion.




Supplementary Table 4. Association of TYR Region Variants with Generalized Vitiligo

Marker
rs10765819
rs4517513
rs10831546
rs10765820
rs10765821
rs12799808
rs12283766
rs7120151
rs10741298
rs10765180
rs10734119
rs7127754
rs10765181
rs10765182
rs4753209
rs4753210
chr11:88743276
rs4753211
rs11604416
chr11:88743700
rs10909592
rs10830199
rs7929619
rs7932640
rs34802390
chr11:88745416
rs10830200
rs35716680
rs12420474
rs10765183
chr11:88747515
chr11:88747564
rs10501696
rs2226563
rs16912863
chr11:88750003
rs10501697
rs12365935
rs35752740
chr11:88751906
chr11:88752108
rs4753212
rs4370938
rs7126679

nt Position
88731228
88732591
88732956
88734123
88734948
88736264
88739932
88740379
88740608
88740827
88740896
88741390
88742518
88742578
88743208
88743265
88743276
88743356
88743517
88743700
88743944
88744035
88744416
88744425
88745361
88745416
88745439
88745552
88745555
88745739
88747515
88747564
88748162
88749072
88749303
88750003
88750280
88751184
88751464
88751906
88752108
88752128
88752567
88753845

Al
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Al FRQ
0.52
0.53
0.49
0.52
0.53
0.98
0.57
0.73
0.58
0.53
0.58
0.58
0.58
0.58
0.58
0.58
0.98
0.57
0.42
0.98
0.52
0.57
0.58
0.58
0.98
0.97
0.54
0.98
0.98
0.57
0.98
0.98
0.45
0.57
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.55
0.52
0.57

A1 OR
1.05
1.06
1.06
1.06
1.06
0.79
1.11
1.32
1.11
1.05
1.11
1.11
1.11
1.11
1.11
1.11
0.82
111
1.05
0.82
1.12
1.11
111
111
0.82
0.68
1.06
0.80
0.69
1.11
0.82
0.70
1.08
1.11
0.71
0.70
0.70
0.70
0.80
0.72
0.80
1.09
1.06
1.11

P
2.78E-01
2.40E-01
2.30E-01
2.56E-01
2.46E-01
1.81E-01
4.04E-02
1.51E-05
3.27E-02
2.88E-01
2.98E-02
3.70E-02
3.27E-02
3.32E-02
3.30E-02
3.34E-02
2.35E-01
3.28E-02
4.34E-01
2.34E-01
3.54E-02
3.57E-02
3.32E-02
3.32E-02
2.32E-01
4.78E-02
2.41E-01
1.88E-01
2.30E-02
3.15E-02
2.29E-01
2.83E-02
1.63E-01
3.32E-02
8.75E-02
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1.78E-01
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7.37E-02
2.62E-01
3.19E-02

Type
Genotyped
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Genotyped
Imputed
Imputed
Imputed
Genotyped
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed



rs11018428
rs11018429
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rs4505064
rs35516567
chr11:88756178
rs59057890
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rs4497414
rs10430814
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rs11018433
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chr11:88760675
rs12224116
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rs10830201
rs10741299
rs7108409
rs7108722
rs7122674
chr11:88763786
rs11018434
rs10830202
rs4378401
rs4611203
rs4237549
rs2212333
rs11018436
chr11:88770232
rs4275633
rs11018439
rs16924543
rs12225194
rs2226564
chr11:88777026
chrl1:88777277
rs12224528
rs7931721
rs10741300
chr11:88783621

88754324
88754468
88754563
88755348
88755390
88756178
88756334
88756713
88756779
88757597
88757636
88757749
88757918
88757950
88758591
88758601
88758673
88758721
88759089
88760675
88760806
88760872
88762042
88762060
88762210
88762668
88762763
88763786
88765779
88765884
88766141
88767496
88768276
88768897
88769546
88770232
88770434
88775561
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88776375
88776675
88777026
88777277
88779636
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88780154
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0.99
0.50
0.98
0.90
0.57
0.90
0.57
0.99
0.97
0.96
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0.93
0.99
0.90
0.93
0.93
0.99
0.69
0.92
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0.72
0.68
0.72
111
0.79
0.79
0.70
1.14
1.08
1.14
0.70
0.71
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1.07
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0.72
0.81
1.14
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1.10
1.15
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4.22E-05
2.17E-01
3.52E-02

Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Genotyped
Imputed
Genotyped
Imputed
Imputed
Imputed
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Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
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0.81
1.27
0.80
0.64
1.28
0.67
0.81
0.77
0.81
1.18
0.82
1.27
1.46
1.47
0.82
1.46
0.82
0.76
0.82
0.81
0.77
1.46
0.82
1.30
0.82
0.82
1.46
1.18
0.77
1.19
0.77
1.32
0.80
1.32
0.83
1.19
1.46
0.81
0.81
0.81
1.28
1.44
1.20
1.44
0.76

9.51E-03
1.05E-02
2.47E-01
8.40E-07
1.15E-02
1.37E-14
6.80E-07
2.63E-02
2.47E-01
1.25E-01
3.04E-02
4.99E-04
3.43E-02
8.73E-07
5.41E-12
5.23E-12
2.86E-01
6.00E-12
3.51E-02
2.12E-01
2.86E-01
1.28E-02
2.90E-02
5.93E-12
3.57E-02
2.29E-07
3.58E-02
2.86E-01
4.40E-12
5.29E-04
1.91E-01
3.17E-04
2.69E-02
2.37E-08
4.22E-02
3.19E-08
6.75E-02
2.41E-04
4.19E-12
3.74E-02
3.74E-02
3.76E-02
4.75E-07
1.84E-11
8.93E-05
1.47E-11
2.49E-01

Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Genotyped
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Genotyped
Imputed
Imputed



rs1806319
rs11018566
rs10830254
rs4106039
rs35399452
rs11018567
chr11:89043171
rs7112446
rs7129117
rs7129131
rs3907665
rs12788372
rs10830255
rs11018569
rs655108
chr11:89045165
rs10830256
rs34993346
rs10830259
rs12576761
chr11:89053002
rs34177771
rs7950615
rs7943603
rs11018573
rs1967203
rs7101579
rs3750923
rs3829229
rs11018578
rs28517716
rs10501701
rs11018581
rs11018582
chr11:89061858
chr11:89061878
chr11:89061988
rs3897708
chr11:89063384
chr11:89063913
rs11821838

Al, allele 1; A2, allele 2; A1 FRQ, allele 1 frequency; Al OR, allele 1 odds ratio.

89037936
89040226
89040251
89041143
89041701
89042883
89043171
89043474
89043557
89043574
89043946
89044441
89044525
89044911
89045079
89045165
89045556
89046097
89052162
89052255
89053002
89053190
89053302
89053387
89053879
89055293
89056614
89057130
89057348
89058101
89060002
89060635
89061622
89061647
89061858
89061878
89061988
89062444
89063384
89063913
89065017
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6044 00>»2> 442> 0>P000002»2 000600002 000600404002>0

0.65
0.97
0.67
0.98
0.98
0.68
0.98
0.76
0.59
0.60
0.67
0.98
0.67
0.66
0.53
0.94
0.55
0.72
0.90
0.73
0.98
0.98
0.73
0.67
0.94
0.55
0.67
0.67
0.73
0.72
0.96
0.95
0.83
0.88
0.88
0.95
0.95
0.83
0.98
0.96
0.94

1.32
0.80
1.33
0.79
0.78
1.35
0.78
1.37
1.21
1.20
1.34
0.77
1.34
1.31
1.20
0.81
1.22
1.51
1.23
1.51
0.76
0.76
1.54
1.35
0.82
1.21
1.35
1.36
1.54
1.51
0.81
0.82
0.81
0.83
0.82
0.81
0.81
0.81
0.72
0.79
0.87

3.32E-08
1.39E-01
7.99E-08
2.25E-01
2.22E-01
7.11E-08
2.15E-01
5.11E-06
3.99E-04
7.98E-04
1.36E-07
2.01E-01
1.34E-07
8.63E-07
3.64E-04
6.82E-02
7.36E-05
1.44E-11
1.14€-01
1.57E-11
1.88E-01
1.87E-01
6.20E-12
6.60E-08
7.94E-02
1.92E-04
5.30E-08
7.20E-08
5.86E-12
1.90E-11
1.46E-01
8.79E-02
3.95E-03
2.79E-02
2.48E-02
9.01E-02
8.94E-02
5.38E-03
1.48E-01
1.16E-01
1.62E-01

Genotyped
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Imputed
Genotyped



Supplementary Table 5. Amplicons and PCR Primers used in TYR Sequencing

Chr
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Amplicon start
88908244
88908642
88908983
88909122
88909549
88909872
88910155
88910465
88910746
88911062
88911202
88911664
88921529
88924300
88930598
88960825
89017830
89028130
89028222
89028720
89029043
89029308
89029456
89029758
89030020
89030488
89030739
89031132
89031250
89031596

Amplicon end Forward primer sequence

88908761
88909141
88909568
88909711
88909990
88910461
88910620
88910961
88911221
88911602
88911796
88912222
88921860
88924891
88930998
88961367
89018372
89028586
89028791
89029131
89029468
89029777
89030039
89030323
89030605
89030981
89031269
89031615
89031827
89032148

CTTGAAATGTCACTTCTCCC
CCCACAACTGAAGATACCTA
GCAAGTGTAAGGCAAAATTC
TGTGTTAATCTCTTTGTGGC
GGGCAACTTTGATTTGACTA
GCCCACAAATACATCTCTTC
ACAATATGGCTACAGCATTG
GCTATCCTTAGGAGTTGTCA
TTTGCAAGGTCAAATCATCA
AGAGAAATCTGTGACTCCAA
TAAGAACCTGATGGAGAAGG
TTATGTGTCAATGGATGCAC
GTTTGAAAAGCAGCAACAAT
AACATTTCTGCCTTCTCCTA
TGTTAGCTGTCATCACCATA
CACTGGGTATCCAGAATGTA
TCTTTCCATGTCTCCAGATT
ATGAAGAAACTGAGGCTTTG
TACTCCAAAGGACTGTGAAA
CACTCAGCCCTTTTAACATT
AGAACCTTTAGCTCTTTCCT
TCCATTTTCCTCGCCTATTA
TGGGAAGAAGTTATAGTGGG
TCACCATTCTTTCTTTCAGC
AGGTAGTTAAGACGAGACAC
ACTGACTGCAGGAAAATCTA
TCTGAAGAAGGAATAACGGT
TGGTTTTCTCAATATGGCAC
GCTTCATTTTATGCTTCTGC
CACCTATTGTGAGCTTGTTT

Reverse primer sequence
CTACACGTGTTGTAGTCTTC
GCCACAAAGAGATTAACACA
TAGTCAAATCAAAGTTGCCC
TCATCTATCAAGTTGGAGCA
ATAGTGAGCTAGGGAAACTG
CTTTGATAACTGGGCGATTT
ATGCAGAGAGAGATTGTCTT
TTTCATCCTCTGAAAAGCAC
CCTTCTCCATCAGGTTCTTA
TTTTCATTTGGCCATAGGTC
CAGCTTCTGGATTTCTTGTT
AAGGCACCATACTATGTTCT
ATATTCAGCCTTACCCACTT
CAGTGACACAATCATAGCTC
CTAGGACAAAAACAAGGACC
TTTGTATCCTGCCTAATCCA
TGATTCTACTGCTCTTCACA
TTGAGTTAGAGTGAGGTCAG
GTTCCTCATTACCAAATAGCA
AGCTGGATGTGTTATAGACG
TAACTTCTTCCCACTGATCC
GCTGAAAGAAAGAATGGTGA
GTGTCTCGTCTTAACTACCT
CAAAATGTGTGGTTAGGACA
GCTGGTTATGTACTGAGTTG
CTCCCTCTCAGTAACAATGA
GCAGAAGCATAAAATGAAGC
AAACAAGCTCACAATAGGTG
GGTGAACAATTTGAAAGCTC
TGTTGGTAACATGTCGATTG
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