
Supplementary Table 1  All predicted homozygous deletions a

Chromosome b Start (Mb) b Stop (Mb) b
Sample

1 184.74 185.02 H524
1 193.03 193.96 H1819
2 18.36 22.20 H2882
2 51.02 51.59 S0177T
2 141.71 142.45 H2122
2 141.79 141.88 HCC95
2 141.94 142.20 H2126
2 142.00 142.20 H157
2 142.21 142.57 HCC95
2 142.70 142.78 HCC95
3 0.05 2.37 S0196T
3 49.85 50.82 S0189T
3 60.29 60.78 HCC95
3 60.32 60.40 H2887
3 62.24 62.57 S0170T
3 76.73 77.22 HCC95
3 85.27 85.79 H1963
3 152.82 152.95 H2882
3 152.82 152.95 S0177T
4 38.18 38.31 S0194T
4 92.20 92.57 H2126
4 131.18 131.30 H524
4 169.50 169.72 S0188T
4 182.98 183.52 S0169T
5 55.22 55.44 H1607
5 102.93 103.03 H2126
5 114.65 115.10 S0189T
5 136.38 136.49 H1963
6 53.54 54.11 H1993
6 162.84 163.19 HCC515
7 29.17 29.30 H1607
8 0.18 2.57 H2009
8 9.45 10.15 HCC1771
8 14.17 14.28 S0187T
8 16.42 16.54 H2887
8 137.65 137.86 H2122
9 5.42 5.84 H1993
9 8.61 9.12 S0177T
9 8.79 8.92 H358
9 9.41 9.55 H358
9 9.41 9.61 HCC1771
9 9.50 9.75 H2347
9 10.03 10.07 S0458T
9 20.90 22.94 H2126
9 21.20 22.19 HCC1359
9 21.58 25.10 HCC1771
9 21.70 22.94 H2882
9 21.84 26.83 HCC95
9 21.95 22.09 H2122
9 23.15 23.39 H2882
9 24.34 24.70 H157

10 11.23 11.80 H2126
10 34.63 34.79 H157
10 52.11 53.33 H1993
10 55.79 56.19 S0169T
10 68.10 68.59 H1963
10 75.49 76.13 H1963
10 89.03 89.40 H1607
10 89.18 89.88 S0187T
10 89.35 91.16 S0189T
10 116.49 117.43 S0189T
12 3.46 3.89 H1993
13 46.72 47.51 H2009
13 51.45 54.41 H2009
13 54.57 55.11 S0177T
17 12.16 12.40 S0187T
17 13.55 13.66 H2347
17 20.80 22.27 S0187T
18 19.83 24.48 H2887
18 26.34 26.72 NCI.H226
18 69.09 69.88 HCC461
21 9.93 24.51 HCC366
23 6.43 7.24 H157
23 25.29 26.27 S0187T
23 31.11 31.53 S0412T
23 126.71 127.03 H1607

a  Predicted regions of at least 5 kb in size containing at least 4 consecutive SNPs with inferred copy number = 0
b  Based on hg16 genome assembly
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Supplementary Table 2  All predicted high-level amplifications a

Chromosome b Start (Mb) b Stop (Mb) b Sample
Mean dCHIP 
copy number 

1 30.81 31.36 H526 5.3
1 34.87 35.29 H2122 5.3
1 39.51 40.55 H1963 10.6
1 39.55 40.91 S0173T 10.7
1 56.91 65.68 S0198T 9.2
1 110.98 117.67 S0173T 7.6
1 242.77 243.19 S0377T 5.3
2 14.20 16.38 S0172T 14.2
2 15.25 17.06 H526 7.0
3 169.50 170.89 S0465T 6.9
3 174.86 175.18 S0465T 8.6
3 177.17 184.52 S0465T 7.0
3 182.50 184.47 S0515T 13.2
4 44.57 45.85 S0380T 7.9
5 8.88 14.31 S0376T 7.1
5 38.45 41.72 S0188T 7.0
5 90.09 90.65 MGH1622T 6.7
5 98.13 100.62 MGH1622T 4.8
5 104.61 104.81 MGH1622T 5.9
5 157.83 157.95 MGH1622T 6.8
6 11.60 11.96 HCC827 15.6
6 84.24 85.58 S0480T 7.9
6 135.41 135.58 H526 10.3
7 53.16 61.49 HCC827 11.3
7 54.24 69.62 AD347T 9.7
7 54.37 55.63 S0480T 13.7
7 115.70 116.09 H1993 9.1
7 118.07 123.35 H1993 7.1
8 32.16 32.30 HCC95 7.8
8 36.33 36.48 S0449T 7.3
8 38.05 39.97 MGH1622T 10.4
8 38.73 39.84 S0449T 6.4
8 40.30 42.23 S0458T 9.2
8 61.86 62.62 S0177T 13.6
8 74.22 76.27 HCC827 6.9
8 80.79 82.81 HCC827 6.9
8 100.57 100.75 AD309T 6.7
8 103.18 104.22 HCC827 6.9
8 124.15 124.52 HCC827 6.3
8 126.60 128.89 H524 6.6
8 127.46 128.89 HCC827 6.9
8 127.59 130.83 NCI.H23 8.0
8 127.90 129.62 H2122 3.6
8 128.44 129.60 H2087 7.9
8 133.08 133.65 HCC827 6.8
9 13.09 13.46 H1607 6.6
9 27.15 27.32 S0515T 6.7
9 39.01 62.64 S0465T 6.4
9 98.96 99.02 S0465T 6.3

10 86.63 87.16 HCC1359 6.8
11 34.05 39.37 HCC95 9.8
11 48.21 51.30 HCC95 6.8
11 65.15 69.34 HCC515 6.7
11 103.48 104.36 H1993 7.9
12 32.17 33.02 S0515T 8.8
12 32.69 36.59 H2087 7.8
12 56.26 57.37 H2087 8.8
12 59.44 59.78 H2087 7.1
12 62.95 63.61 HCC827 9.5
12 66.50 68.51 S0372T 7.0
14 27.57 27.87 S0480T 7.4
14 32.90 35.11 H1819 7.0
15 43.79 44.74 AD334T 6.4
15 48.27 51.62 AD334T 7.4
17 22.27 25.81 H2887 6.0
17 35.25 37.30 HCC515 10.5
17 37.93 39.11 H1819 8.0
17 51.10 52.51 H1819 7.9
19 34.02 35.55 S0524T 6.7
19 34.79 37.09 S0188T 7.9
19 43.01 45.00 S0515T 6.0
20 49.02 49.81 AD334T 6.8
20 52.72 53.40 AD334T 6.5
21 17.51 18.48 HCC827 6.9
22 16.99 20.31 H1819 6.8
22 17.51 21.44 HCC515 7.4
22 18.47 20.61 S0380T 6.4
22 19.45 20.75 HCC1359 6.5
22 27.84 30.18 S0480T 6.6

a  Predicted regions containing at least 4 SNPs, at least 5 kb in size and with an inferred copy number of > or = 7; 
b  Based on hg16 genome assembly
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Supplementary Table 3  Genes within selected regions of amplification a

Cytoband b

Minimally overlapped 

region b, c Candidate genes d
Samples with copy 
number >= 7

Samples with copy 
number >= 4 and < 7

1p34.2 39.51 - 40.55

HEYL, NT5C1A, HPCAL4, PPIE, 
OXCT2,BMP8B, TRIT1, MYCL1 , FLJ14490, 
CAP1, PPT1, LOC441883, RLF, LOC127391, 
ZMPSTE24, COL9A2, LOC388621, 
LOC64744, LOC65243, FLJ16030, FLJ21144, 
MGC27466, RIMS3 H1963, S0173T

H1184, S0187T, 
S0193T, S0480T

2p24.3 16.00 - 16.38 MYCNOS,  MYCN , LOC391353 S0172T, H526 H1437, S0190T

3q26.31 179.21 -180.44
KCNMB2, WIG1, PIK3CA, KCNMB3, 
ZNF639, MFN1, GNB4 S0465T

S0446T, H1819, 
HCC95, 
S0168T,S0169T, 
S0187T, MGH1622T, 
H2882, S0515T

3q26.31 183.75 - 184.35
ATP11B, RP42, MCCC1, LAMP3, RNU3P4, 
KIAA0861, B3GNT5 S0465T, S0515T

S0446T, H1819, 
HCC95, S0168T, 
S0169T, S0173T, 
S0187T, MGH1622T

7p12.1-p11.2 54.36 - 54.84
MGC335300, LOC392030, SEC61G, 
LOC441226, EGFR

HCC827, AD347T, 
S0480T

S0405T, H1819, 
H1993

7q21.2 90.81 - 92.22

MTERF, AKAP9, CYP51A1, LOC401387, 
CCM1, ANKIB1, LOC402286, ODAG, 
ERVWE1, PEX1, DKFZP564O0523, 
LOC442333, MGC40405, CDK6, 
LOC441267, RN7SLP4

S0464T, H1993, 
H2122, AD311T

7q31.2 115.7 - 117.42
CAV2, CAV1, MET , CAPZA2, ST7, WNT2, 
ASZ1, CFTR, CTTNBP2, LSM8, ANKRD7 H1993 H2009, HOP-92

8p11.23 38.05 - 39.21

LSM1, BAG4, DDHD2, HTPAP, WHSC1L1, 
LOC441345, LETM2, FGFR1 , FLJ43582, 
LOC286140, TACC1, PLEKHA2, FLJ90724, 
BLP1, ADAM9, ADAM32, ADAM5 S0449T, MGH1622T

S0480T, H2882, 
HCC1359, HCC95

8q12.2-q12.3 61.86 - 62.22
 LOC442389, NASPP1, LOC157813, 
LOC441350, (MGC34646, ASPH) S0177T

S0170T, H1993, 
H2882, HCC827

8q24.21 128.66 - 128.89 MYC , PVT1
H2122, H524, NCI-H23, 
H2087, HCC827

S0535T, H2882, 
H2887, HCC827, 
S0170T, S0194T, 
AD330T, H358

11q13.3 68.58 - 69.34

TPCN2, MYEOV, LOC390218, LOC399919, 
LOC44049, ORAOV1, FGF19, FGF4, FGF3, 
CCND1 HCC515

HCC366, HOP-62, 
NCI-H23, HCC78

12p11.21 32.69 - 33.21 DNM1L, CGI-04, PKP2, LOC283343 S0515T, H2087

S0372T, S0376T,  
H157, H1993, H2009, 
HCC461, HOP-62

12q13.3 56.26 - 56.75

KIF5A, PIP5K2C, DTX3, GEFT, SLC26A10, 
GALGT, LOC441641, OS-9, CENTG1, SAS, 
CDK4, LOC92979, CYP27B1, METTL1, 
DKFZP586D0919, TSFM, AVIL, CTDSP2 H2087, HCC827

H1993, S0372T, 
S0514T, S0539T

19q12 34.79 - 35.55
POP4, PLEKHF1, C19orf12, LOC126170, 
C19orf2, TAF2GL, CCNE1 S0188T, S0524T H2887

22q11.21 19.45 - 20.31

PIK4CA, SERPIND1, SNAP29,  CRKL, 
LOC400890,LOC400890,FLJ30473, 
FLJ30473, LZTR1, THAP7, LOC439931, 
MGC16703, P2RXL1, SLC7A4, LOC440799,   
LOC400891, LOC402037, FLJ42953, 
LOC440800, LOC376818, LOC284861, 
LOC440801, LOC440802, LOC400888, 
LOC388846, LOC440803,LOC440803, 
LOC391303, LOC391298,   LOC388853, 
LOC440804, HIC2, LOC150221, UBE2L3, 
LOC150223  

HCC515, H1819, 
HCC1359, S0380T

S0464T, S0446T, 
H524

a Regions with at least two amplifications >= 7 or regions surrounding other loci discussed in text
b Based on hg16 assembly
c Region of minimal overlap between samples, of copy number >= 4
d Bold indicates likely oncogene; genes in parantheses occur outside of minimal region, but within the high-level amplicon of at least one sample
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SUPPLEMENTARY FIGURE LEGENDS 

 

Supplementary Figure 1.  The global view of copy number alterations across 

chromosomes 1-X in 101 tumor and cell line samples and 12 normal samples is shown 

using log2 signal intensity ratio for each sample. Colors vary from dark blue to dark red 

representing the range of log2 ratio. Each column represents a different cell line or 

tumor, and each row represents SNP markers, ordered by genomic position from p arm 

(top) to q arm (bottom). 

 

Supplementary Figure 2.  (A) Deletions of the 3q25 region are shown by scatter plots of 

log 2 copy number ratios (black dots, left axis) and inferred copy number (red dots, right 

axis) against chromosomal SNP position using the hg16 genome assembly  in non-small 

cell carcinoma line H2882 and primary small cell carcinoma S0177T.  (B) High-level 

amplifications of the 12p11 and CDK4 locus are shown by scatter plots of log 2 copy 

number ratios (black dots, left axis) and inferred copy number (red dots, right axis) 

against chromosomal SNP position using the hg16 genome assembly.  The 

adenocarcinoma cell line H2087 shows amplification of both the 12p11 and CDK4 loci 

and the primary squamous cell carcinoma S0515T shows 12p11 amplification.   (C) 

High-level amplification of the 22q11 locus.  Amplifications within the 22q11 region are 

shown by scatter plots of log 2 copy number ratios (black dots, left axis) and inferred 

copy number (red dots, right axis) against chromosomal SNP position using the hg16 

genome assembly in adenocarcinoma cell line HCC515 and primary adenocarcinoma 

S0380T.   

 

Supplementary Figure 3.  Alignment of human PTPRD (NM_13091) with PTPRD-like 

transcripts in human (BC028038) and mouse (AK034145).  Nucleotide sequences were 

aligned with AlignX, a component of the VectorNTI Suite 9.0.0 and exported in MSF 

format.  The alignment file was processed with the GeneDoc program 

(http://www.psc.edu/biomed/genedoc). Shading levels represent 100% (darkest), > 80%, 

> 60% and < 60% conservation of amino acid residues among the sequences for a given 

position. Only the first 1849 bp of PTPRD are shown. 
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Supplementary Figure 2
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                 Supplementary Figure 3
                                                                                                                 
                     *        20         *        40         *        60         *        80         *       100        
NM_130391: .................................................................................................... :    - 
bc028038 : .................................................................................................... :    - 
AK034145 : GGCCCCGCCCCGCCCCGCCCGCGCGCACCGACGCACCTGCGGGCACTCGCCCCGGCGTCTGCGGGACCCGCGGGCTCCGAGCGCGCCGCCACCCTCCCGT :  100 
                                                                                                                        
                                                                                                                        
                     *       120         *       140         *       160         *       180         *       200        
NM_130391: .................................................................................................... :    -  
bc028038 : ......................................................................CGGCGCCGCCAGCCAGCCTCGG.CGGGGAG :   29 
AK034145 : GCCGACCTCGCACACGCAGATACCACTTTTAAAGAAGCCGAAGCGCTGCAGCCCACCGACGCCGAGCGAGCGCTGCCGGCTGAGGCCGTTGCTCTCCCTG :  200 
                                                                                                                        
                                                                                                                        
                     *       220         *       240         *       260         *       280         *       300        
NM_130391: .................................................................................................... :    - 
bc028038 : AGTGCAGTTTATTCTGGGCCTGTGTGGAATAGAAAGACAATTCTTTATTTGACTGGTAGGAAAGAAAAGAGAAGACTCCTCAGGGTTTCCAAGGAGGACT :  129 
AK034145 : TCTGCAGTTGAGCCCGGACC...CTGGGACAGAAAGACAGTTCTCGGTTGGACTGGAAG.AAAGGGAAG.GAAGACTCCTCT..GTTCCCGAGGAG.AGC :  292 
                                                                                                                        
                                                                                                                        
                     *       320         *       340         *       360         *       380         *       400        
NM_130391: .................................................................................................... :    -  
bc028038 : GGAGCGGCTGCTTTAGTGAAGAAGTGAAGAATCAAGGAAGTAAAGGACCTGTCTCAAAGTCACACAACTAGGAAATCTTGAGGAGTTTGATACTTTTCAT :  229 
AK034145 : GGAGCGGCTGCCCTAGTGAAGAAATGAAGAATCAAAGAAGTAAAGGACTTATCTCATAATCACATAACTAGGGAACCTTGAGGAGTTGCACACTTTCCAT :  392 
                                                                                                                        
                                                                                                                        
                     *       420         *       440         *       460         *       480         *       500        
NM_130391: .................................................................................................... :    - 
bc028038 : CCTCCAGCTATAAAATCATCTTGTAGGGGGAAGCTGTACATTGGTGGAAAATAAAAGGCAAGCAGTTCCTGGCCCGTGATATTCCAGTTAGAGGTGTCTG :  329 
AK034145 : CC.CCAGTCACTGC.TCCCCTTCG.GGGGGAGGGTCTTACTTGCTCGAAA.TAGAAGGCAAGCAGTTCTTGGCCTGTGAAATCTGAGTG.GCAGTGCCTG :  487 
                                                                                                                        
                                                                                                                        
                     *       520         *       540         *       560         *       580         *       600        
NM_130391: .................................................................................................... :    - 
bc028038 : ACTGACAGCATGTTGGCACC......GAGGGAAGCGATGGGCTTCGGCTCCAGGTTTCTGTCCTGAGACCACAGCAGAATGTGCCTTGGACAAAGGCTTG :  423 
AK034145 : GCTGTCAGTATGCTGGCCCCAATGTTGATGGACATGATTAGCTTTGGCTCCAGGTTCCTGTCCTGAGACCACAGCAGAAAGTGCCTTGGATGAAGGCTTG :  587 
                                                                                                                        
                                                                                                                        
                     *       620         *       640         *       660         *       680         *       700        
NM_130391: .................................................................................................... :    -  
bc028038 : GACTCCTTGATCTTCTGGTAACTTCAAAAATCTGGTCTCAGGGTGGTGAACTTTTTCTTCGAATTCCTAACCTGTGAGCTTACGAAAAAGGGAGCATGCC :  523 
AK034145 : GACTC.TGGATCGTCTGGTGACTTCAACTGTCTGGTCTCAGGGTGGAGAACTT..TCTTTGTATGCCTAACCTGTGAG...................... :  662 
                                                                                                                        
                                                                                                                        
                     *       720         *       740         *       760         *       780         *       800        
NM_130391: .................................................................................................... :    -  
bc028038 : TGTCTTATTCTCAGTGCCTCATGGGAAATAAAAGATTGGGAGATGATAGCTACCTGATGATGGTGCCTGTCCATTAACTGAACAACTGTGGTTTTGAACT :  623 
AK034145 : ..TC...........G....A.................................TGATGATGGTGCCTGTCCACTAACTGAACAACTGTGGTGTTCAACA :  712 
                                                                                                                        
                                                                                                                        
                     *       820         *       840         *       860         *       880         *       900        
NM_130391: .......................................GCTAA CTCAA GGGAGACGTCTGGTGAACACCCGT GGGATCTAAAGAA CAAGCTCTGAAAGT :   61 
bc028038 : TCTTGAGGCCAGGGACTGTGTCTGAAAACACCGACGGTGGCTAA CTCAA GGGAGACGTCTGGTGAACACCCGT GGGATCTAAAGAA CAAGCTCTGAAAGT :  723 
AK034145 : TTCTGAGGCCAGGAACTGTTTCTGAAACACTCTACAGAG.CTCATAGATGGGAGAAGTCTGGTGAGCACCCAGGGGATCTAACTAGCAAGCTCTAAAAGG :  811 
                                                                                                                        
                                                                                                                        
                     *       920         *       940         *       960         *       980         *      1000        
NM_130391: GTTCCAGCTGAAATTTCAGATCGGACAGACTCGCTGC GGCTCCGGAGGCAGTGATTCCAAGCTGCTCG CGCAC GCTGC TGCCAAGCTGCAGGATGGTGCA  :  161 
bc028038 : GTTCCAGCTGAAATTTCAGATCGGACAGACTCGCTGC GGCTCCGGAGGCAGTGATTCCAAGCTGCTCG CGCAC GCTGC TGCCAAGCTGCAGGATGGTGCA  :  823 
AK034145 : GTTCCAGCTGAAGTTTCTGAGCGGAGC.AGTCGCTGTGGCTCCCTAGGCTGAGTTTCCAAGCTGCTGGTTCATGCCGTTGACAAACTGCAGGATGGTGCC :  910 
                                                                                                                        
                                                                                                                        
                     *      1020         *      1040         *      1060         *      1080         *      1100        
NM_130391: CGTAGCCAGGCTGCTG CTGCTGCTCCTCACTTTCTTCCTCCGCAC GGATGCTGAGACACCTCCAAGGTTTACACGAACACC CGTTGATCAGACAGGGGTC  :  261 
bc028038 : CGTAGCCAGGCTGCTG CTGC TGCTCCTCACTTTCTTCCTCCGCAC GGATGCTGAGACACCTCCAAGGTTTACACGAACACC CGTTGATCAGACAGGGGTC  :  923 
AK034145 : CGTGGCCAGGCCGCTGTCGCTGCTCCTCACCTTCTTCCTCTGCGCCTGTGCTGAGACACCCCCCAGGTTTACACGAACTCCGGTTGATCAGACAGGGGTC : 1010 
                                                                                                                        
                                                                                                                        
                     *      1120         *      1140         *      1160         *      1180         *      1200        
NM_130391: TCTGGCGGAGTTGCCTCTTTCATC TGC CAAGCTACGGGAGACCCAAGACCTAAAATTGTCTGGAACAAAAAAGGAAAGAAAGTCAGCAATCAGAGATTTG  :  361 
bc028038 : TCTGGCGGAGTTGCCTCTTTCATC TGC CAAGCTACGGGAGACCCAAGACCTAAAATTGTCTGGAACAAAAAAGGAAAGAAAGTCAGCAATCAGAGATTTG  : 1023 
AK034145 : TCTGGAGGAGTTGCATCATTCATTTGTCAAGCTACAGGAGACCCAAGACCTAAAATTGTCTGGAACAAAAAAGGAAAGAAAGTCAGCAACCAGAGATTTG : 1110 
                                                                                                                        
                                                                                                                        
                     *      1220         *      1240         *      1260         *      1280         *      1300        
NM_130391: AGGTAATAGAGTTTGACGATGGGTCTGGATCAGTTCTCAGAATACAA CCCTTAC GGACTCCGA GGGATGAGGCCATTTATGAATGTGTGGCCTCAAATAA :  461 
bc028038 : AGGTAATAGAGTTTGACGATGGGTCTGGATCAGTTCTCAGAATACAA CCCTTAC GGACTCCGA GGGATGAGGCCATTTATGAATGTGTGGCCTCAAATAA : 1123 
AK034145 : AGGTAATAGAATTTGACGATGGATCTGGATCAGTACTCAGAATACAGCCCTTAAGGACTCCACGGGATGAGGCCATTTATGAATGTGTGGCCTCGAATAA : 1210 
                                                                                                                       
                                                                                                                        
                     *      1320         *      1340         *      1360         *      1380         *      1400        
NM_130391: TGTGGGAGAAATAAGTGTAT CCACCAGACTCACAGTTTTGCGGGAAGATCAAATTCCCAGGGGC TTCCCTACC ATTGAC ATGGGCCCA CAGTTGAAGGTG :  561 
bc028038 : TGTGGGAGAAATAAGTGTATCCACCAGACTCACAGTTTTGCGGGAAGATCAAATTCCCAGGGGC TTCCCTACC ATTGAC ATGGGCCCA CAGTTGAAGGTG : 1223 
AK034145 : TGTGGGAGAAATCAGTGTGTCCACAAGACTCACAGTTTTACGTGAGGATCAGATTCCTAGAGGGTTCCCTACGATTGATATGGGCCCGCAGTTGAAGGTG : 1310 
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                     *      1420         *      1440         *      1460         *      1480         *      1500        
NM_130391: GTTGAGCGTACTCGCACGGCCACCATGCTTTGTGCAGCCAGTGGTAATCCGGATCCAGAAATCACTTGGTTTAAAGATTTCTTACCTGTGGACACAAGCA :  661 
bc028038 : GTTGAGCGTACTCGCACGGCCACCATGCTTTGTGCAGCCAGTGGTAATCCGGATCCAGAAATCACTTGGTTTAAAGATTTCTTACCTGTGGACACAAGCA : 1323 
AK034145 : GTGGAACGGACCCGCACCGCCACCATGCTGTGTGCAGCCAGCGGTAATCCGGATCCAGAAATCACTTGGTTTAAAGATTTCTTACCTGTTGACACAAGCA : 1410 
                                                                                                                        
                                                                                                                        
                     *      1520         *      1540         *      1560         *      1580         *      1600        
NM_130391: ACAACAATGGTCGTATTAAGCAGTTACGATCAGGAGCCCTTCAGATTGAGCAGAGTGAAGAGTCTGACCAAGGAAAATATGAGTGTGTTGCCACCAACAG :  761 
bc028038 : ACAACAATGGTCGTATTAAGCAGTTACGATCAGG.....TACTGATTTTTCTCCCTCTTC..TCTTTCTCTGTTACTTAA...TGGGTGGTCCATGTTTG : 1413 
AK034145 : ACAACAATGATCGTATTAAGCAGTTACGATCAGG.....TATTGATTTATCTTCCTCTTC..TCTTTCTCTGTTATTTAA...TATGTTGTCCATGTTTG : 1500 
                                                                                                                        
                                                                                                                        
                     *      1620         *      1640         *      1660         *      1680         *      1700        
NM_130391: CGCGGGCACTCGCT.ATTCCGCTCCTGCCAATTTATATGTCAGAGTTCGCCGTGTCCCACCAAGATTCTCTATCCCACCCACTAATCATGAAATCATGCC :  860 
bc028038 : TGATGTCATAGCCTGTTTCAGAGTCTGTC..TTTCTCCTT.....TTCTCTGTGTGTTTTGCAGCTTCTGTTTAATCCACATTGCTCAC....TGCTGTG : 1502 
AK034145 : TGAGGCCATGGCCTCATCCAGAACCTGTC..TTC...C.........CTTGGTGTGTTTTGCGGCTTCTGTTTAATCCACATTGCTCAC....TGCTGTG : 1582 
                                                                                                                        
                                                                                                                        
                     *      1720         *      1740         *      1760         *      1780         *      1800        
NM_130391: AGGCGGAAGCGTTAATATCACCT.GTGTGGCCGTGGGGTCACCAATGCCTTATGTAAAGTGGATGTTGGGGGCAGAAGATCTGACACCTGAAGATGATAT :  959 
bc028038 : A..CTGTATTTTTGGTAATTTTTTAATTTACTGCTTTTTC.GCAGTATTTGATGGA...TCCATTTTCTCCTCT....TTCTTTCTTCTTTCTCTGTTTT : 1592 
AK034145 : A..CTGCATTCTTAATAATTTTT.AATTTACTGCTTTTTCTGCGGTATTTGATGGA...TCCATTTTCTC........TTCTTTCTTCTTTCTTCGTTTT : 1668 
                                                                                                                        
                                                                                                                        
                     *      1820         *      1840         *      1860         *      1880         *      1900        
NM_130391: GCCAATAGGAAGAAATGTGCTAGAACTGAATGATGTAAGACAGTCAGCAAATTACACCTGTGTTGCTATGTCAACACTGGGTGTCATTGAAGCAATAGCA : 1059 
bc028038 : ..CTTTTGAAACAAATTTATTTCAAC...AT..TGGACTTCATTCAG.AACTTGCAAG.GAGATCCAATGGTT.......GTATCCATTAAAAAATAAAA : 1676 
AK034145 : ..CTTTTGAAACAAATTTATTTCAAC...AT..TGAATTTCATTCCA.AACTTGCAAA.GCGCTCCAGTGGCT.......ATTTCCAT.....ATGAAAA : 1747 
                                                                                                                        
                                                                                                                        
                     *      1920         *      1940         *      1960         *      1980         *      2000        
NM_130391: CAGATCACTGTCAAAGCCTTACCCAAACCTCCAGGAACTCCTGTAGTGACCGAGAGCACAGCTACAAGCATCACACTGACGTGGGACTCTGGGAACCCTG : 1159 
bc028038 : T.GTTCA.TATTAAA.CCCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA................AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA : 1757 
AK034145 : T.GTTCA.TATTAAA.CCTGAAAATAATTCAGTTGTACTCAAGTGTATTTTCTGCTTTCTTTT.CTACATTTAAACTCATCCAGGTAGTAATTGTCAGTG : 1843 
                                                                                                                        
                                                                                                                        
                     *      2020         *      2040         *      2060         *      2080         *      2100        
NM_130391: AGCCTGTTTCTTATTACATAATTCAGCATAAACCTAAAAACTCTGAGGAACTTTACAAAGAAATTGATGGGGTGGCGACCACACGCTACAGTGTCGCTGG : 1259 
bc028038 : AA..........AAAAAAAAAAAAAAAAAAAAAAAAAAAA.....AAAAAAAAAAAAAAAAAA.......GGGGGGGGCC.................... : 1815 
AK034145 : AG..........TTTGGGCACATCTGCTTTCTTTTCACTA.....ATACACAATACACAGAAA.......CGTGGATTCCTGAGTGACCAGATGTATTTT : 1921 
                                                                                                                        
                                                                                                                        
                     *      2120         *      2140         *      2160         *      2180         *      2200        
NM_130391: ACTAAGTCCCTACTCGGATTATGAATTCAGGGTTGTTGCTGTCAATAACATTGGGCGGGGGCCTCCCAGCGAACCTGTGCTAACACAAACCTCAGAGCAA : 1359 
bc028038 : .................................................................................................... :    - 
AK034145 : TTTAAACTCCTTTTCGAAGTACCAATGAAAGTGAGGGATTTGATTAACTCCATTTCTGTGTCATTGTTAGTGAGCTTGGCCCACACAGTAGCTGTGGCAA : 2021 
                                                                                                                        
                                                                                                                        
                     *      2220         *      2240         *      2260         *      2280         *      2300        
NM_130391: GCACCATCCAGTGCCCCGAGGGATGTCCAGGCACGAATGTTGAGTTCGAC......CACCATTTTGGTACAGTGGAAGGAACCTGAAGAGCCAAATGGAC : 1453 
bc028038 : .................................................................................................... :    - 
AK034145 : TATATGTGCCCATGCTCGAGGGCTTTGACCCCTCCAGTGACTGGATCTACAGAAGTCTGCTTTGGTGTAGACTCCAGCTTTGGCCGTTTTCTTTCTCTTT : 2121 
                                                                                                                        
                                                                                                                        
                     *      2320         *      2340         *      2360         *      2380         *      2400        
NM_130391: AGATCCAAGGATATAGAGTTTATTATACAATGGATC.CCA...CTCAACATGTCAACAACTGGATGAAACACAATGTAGCTGACAGCCAAATCACTACTA : 1549 
bc028038 : .................................................................................................... :    - 
AK034145 : ACTCCAACTCCGTGTCCCGTTCTCATCCCAGGTTATTCCTTTGCTCTCTATAGATTAAAATAGAAAACATTCTAAATTTCTTAGAGCCTGTCCCTAGGCA : 2221 
                                                                                                                        
                                                                                                                        
                     *      2420         *      2440         *      2460         *      2480         *      2500        
NM_130391: TTGGCAACTTAGTGCCCCAGAAAACATATTCTGTCAAAGTCCTGGCTTTTACCTCAATTGGAGATGGTCCCCTTTCAAGTGACATACAAGTCATCACTCA : 1649 
bc028038 : .................................................................................................... :    - 
AK034145 : ATTTCACAGAAATGTATACTAATAATCTCTGTGCTGTGACTTTGGTAATAATATTGATAGAAAATTCTAAGTTGTGAACTGCCTGTCTTCCCAGAATTCT : 2321 
                                                                                                                        
                                                                                                                        
                     *      2520         *      2540         *      2560         *      2580         *      2600        
NM_130391: GACAGGAGTACCAGGGCAGCCACTAAACTTCAAAGCAGAACCTGAGTCTGAAACAAGTATTTTGCTCTCTTGGACACCTCCACGTTCAGATACCATTGCC : 1749 
bc028038 : .................................................................................................... :    - 
AK034145 : CAGCTTTTGCCCTGTCCTGTGATGGTAAAGCGTCTTGTTAACTGGCTCTTTTGCTTGTTGTCAGCAGAACTGTGTAGATTAGCATTCTGTTGTTGTAAAT : 2421 
                                                                                                                        
                                                                                                                        
                     *      2620         *      2640         *      2660         *      2680         *      2700        
NM_130391: AACTATGAACTGGTCTACAAAGATGGGGAGCATGGAGAGGAGCAACGAATTACCATTGAGCCAGGGACATCATATAGGCTGCAAGGACTGAAACCAAACA : 1849 
bc028038 : .................................................................................................... :    - 
AK034145 : AAATAATTATTCACATGTAACATAGATGATTTAGTATAATAAAGCTTTAACTCC.............................................. : 2475 
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