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Lesion-Based Disease Detection
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Fastq File

Ne—eK
@HWUSI-EAS1765 0024 FC:8:1:4619:1127#0/1 / Read( ) F)t@'im’é

CTTTATTCCACCTGGTAGGGCATACCCAAGAACCATATACTGAGTCCTGTCTCAGGTTGATGGAGGGTTCCCTGGGGCCAAGGCACACAACTGCCTGTGCTCTGCTC
+HWUSI-EAS1765 0024 FC:8:1:4619:112740/1
999999999999ffggggcgggggggggff cfffggggggggfgggggggfgggfaffededccd¥]ddddggeebf adfcadc[ad¥aabba] aaaaaaaa¥O
@HWUSI-EAS1765 0024 FC:8:1:4649:1123#0/1
CGCGCGACTTCCAGGCGGCGCGCTACGACCGCCACGCCCGCGGGCCCTGTCCCCGAATGCGTCCTCCCCCGCCCCCCGGTCTCGCCGCGCTCCTCCTGCCCGTGCGG
+HWUSI-EAS1765 0024 FC:8:1:4649:1123#0/1
ffcffffcWw fffffafcff*aa¥a”K""bb bb"00"ZW]]M]*VYYSS""M"BBBBBBEBBBBEBEBBBEBBEBBEBEBBEBBEBBEBBEBEBBBEBBBEBBBBEBBEB
@HWUSI-EAS1765 0024 FC:8:1:4738:1123#0/1
TTCGACTGAGCCGGGATGCCGTGAAGGACTTCGACTGCTGTTGTCTCTCCCTGCAGCCTTGCCACGATCCTGTTGTCACCCCAGATGGCGACCTGTATGAGCGTGAG
+HWUSI-EAS1765 0024 FC:8:1:4738:1123#0/1
¥ 7Z0X"acccddcY dff ccfdd dccffggg¥gSffdcaeWcdff f¥ffSadffffdWcaff] cffffd dfddfd]ccWQMVYYIZ¥VZ WW"" WWacV
@HWUSI-EAS1765 0024 FC:8:1:4782:1118#0/1
AATGTCTCCGAAGATTTCATGTGTTTGCAAGATCGCCAGCCTTACAGGTTTTACGTGAAATGAAAGCCATTGGAATAGAACCCTCGCTTGCAACATATCACCATATT
+HWUSI-EAS1765 0024 FC:8:1:4782:1118#0/1
adfagggeggggggggggggfff] f£*fdfgggggggefffgfgcdfddfcfffdeggeggggfggcgdggggge*b]dWfacacdddbcgefffdb]Vb]
@HWUSI-EAS1765 0024 FC:8:1:5131:1119#0/1
CTTCGATATGGGATAATCCTATTTATTACCTCAGAAGTTTTTTTCTTCGCAGGATTTTTCTGAGCCTTTTACCACTCCAGCCTAGCCCCTACCCCCCAACTAGGAGG
+HWUSI-EAS1765 0024 FC:8:1:5131:1119#0/1
gfggggggcgcgg_caffffdgfgggegfggggggffddegggy egggggggggggfgfggggdgggfggfggfeggcfcd] gabbaaatbedech ™ Jc_aPMaBB
@HWUSI-EAS1765 0024 FC:8:1:5306:1127#0/1
GCAGGTTTCCCGTGTTCGCAGCGGAGCCGGAGGCCAGCTGAACCCGGCCGTGGGAGCACGGCTCGGAGAGAGCGGAAGCGCGGTTCCGCAGGAAAGCGGCGACCGCT
+HWUSI-EAS1765 0024 FC:8:1:5306:1127#0/1
ddddcbfff bdWdbfffccababbdccfc fcW]YYJQW "] ae ] BEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
@HWUSI-EAS1765 0024 FC:8:1:5429:1121#0/1
GAAAGAAAGAAAGAGTGGGTTTCAGAAGTGTCAGGGTGGAGTGATTCCAAGTGGGATGGTTGTGGCATTAGTTTAAGCTGAATAAATAATTTCAATTTGGGGCAGTT
+HWUSI-EAS1765 0024 FC:8:1:5429:1121#0/1
ffdaYffcffeccfffecfffcfffffffdcfdfffffYffcfafc[ffc cf]fbaXbdb Weccacb[dclb] """ ]c cdaadd be  ]lbdbdbaadb ] T R¥[
@HWUSI-EAS1765 0024 FC:8:1:5572:1125#0/1
TTGAAATCTGGGAGTTGGTGGGGCAAGGGTCACTTCTTGGCAGCTTCTTCTTGGGCAGCCAAATCTGCCTCCTTCTGAGCAGCCAGGAAGATGGCTCGTTCCTTCTG
+HWUSI-EAS1765 0024 FC:8:1:5572:1125#0/1
cedcaYdfffgggggfaff[]ff dffdaWfffffccccf]fafd[acafdefcdggeggcddadR]lbb abdabcla cddbdal[lX JWYZZZN¥YT[Y [°
@HWUSI-EAS1765 0024 FC:8:1:5593:1128#0/1
CGATCCTATGTGGAATGTCCGCCACCTTGGTTCCAGTGCTGGAAAACGATATTCACCTCAGTTTGTAAAGGCTGCCAAGTTACTCCATTGGAATGGACATTTGAAGC
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Cancer Heterogeneity (DA D Z k1)
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Darryl Shibata

Heterogeneity and Tumor History

Science 20 April 2012: Vol. 336 no. 6079 pp.
304-305, Mutation history. AAAS
https://science.sciencemag.org/content/336

/6079/3045ull Present-day tumor population
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e >>genomon_pipeline dna input.csv output_dir

Developers: Dr. Yuichi Shiraishi, Kenichi Chiba, Ai Okada et al.
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Types of HLA-A gene

HLA-A*02:01:01:01
HLA-A*03:01:01:01
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DNA sequences of HLA-A gene
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HLA B{EFEREDNAT XAEFTI

HY, H2: HLA &2Mx4E (S EREZS)

M1, M2: 52T )LD HLA BEBI (T—2 5D F )

S:—K x ANEFENT= HLAE! (M or M2) 235 5
S

X: R7IVR)—K (VT IILIRDY)—FRTHAE])

________________________ Bayesian posterior probability
(PUL M, S| X)oc p(X | M, S)p(S)p(M | H )}

The parameters (H!, H?, M, M? and S)
are sampled by MCMC.

Determination of HLA genotype

Detection of (rare) variants
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Performance
Evaluation:
HLA genotyping
on Japanese
25 WGSs

ALPHLARD: a Bayesian method for analyzing HLA genes

from whole genome sequence data, Table 1
Shuto Hayashi, Seiya Imoto, et al.

bio Rxiv 2018

https://www.biorxiv.org/content/10.1101/323766v1.full.pdf

Collaboration with

ALPHLARD OptiType PHLAT HLA-VBSeq

2-digit | 100% (50/50) | 100% (50/50) | 76.0% (38/50)  96.0% (48/50)

HLA-A  4-digit | 98.0% (49/50) | 98.0% (49/50)  60.0% (30/50)  82.0% (41/50)
6-digit | 98.0% (49/50) N/A 46.0% (23/50)  82.0% (41/50)

2-digit | 100% (48/48) 87.5% (42/48)  72.9% (35/48)  89.6% (43/48)

HLA-B  4-digit | 100% (48/48) 85.4% (41/48)  56.3% (27/48)  75.0% (36/48)
6-digit | 95.8% (46/48) N/A 39.6% (19/48)  72.9% (35/48)

2-digit | 100% (50/50) | 100% (50/50) | 78.0% (39/50)  96.0% (48/50)

HLA-C  4-digit | 98.0% (49/50) | 94.0% (47/50)  56.0% (28/50)  66.0% (33/50)
6-digit | 98.0% (49/50) N/A 44.0% (22/50)  66.0% (33/50)

2-digit | 100% (24/24) N/A N/A 87.5% (21/24)

HLA-DPA1  4-digit | 100% (24/24) N/A N/A 87.5% (21/24)
6-digit | 100% (24/24) N/A N/A 87.5% (21/24)

2-digit | 100% (22/22) N/A N/A 86.4% (19/22)

HLA-DPB1 4-digit | 100% (22/22) N/A N/A 86.4% (19/22)
6-digit | 100% (22/22) N/A N/A 86.4% (19/22)

2-digit | 100% (24/24) N/A 70.8% (17/24) | 100% (24/24)

HLA-DQA1 4-digit | 95.8% (23/24) N/A 62.5% (15/24) | 95.8% (23/24)
6-digit | 95.8% (23/24) N/A 62.5% (15/24) | 95.8% (23/24)

2-digit | 100% (18/18) N/A 77.8% (14/18) | 100% (18/18)

HLA-DQB1  4-digit | 94.4% (17/18) N/A 61.1% (11/18)  88.9% (16/18)
6-digit | 94.4% (17/18) N/A 38.9% (7/18) 88.9% (16/18)

2-digit | 100% (24/24) N/A 70.8% (17/24)  95.8% (23/24)

HLA-DRB1 4-digit | 100% (24/24) N/A 50.0% (12/24)  58.3% (14/24)
6-digit | 100% (24/24) N/A 45.8% (11/24)  58.3% (14/24)

2-digit | 100% (260/260) | 95.9% (142/148) 74.8% (160/214)  93.8% (244/260)

Total A-digit |98.5% (256/260) | 92.6% (137/148) 57.5% (123/214)  78.1% (203/260)
6-digit |97.7% (254/260) N/A 45.3% (97/214)  77.7% (202/260)

Dr. Hidewaki Nakagawa
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Exome at Similar Cost, Australian Team Finds
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T ERTFHR

B G D E F G H I J K L M N (0]
FunctiolLl Gene name, transcript identifier and the sequence change in the elil Chr |L| Start |L| End |L| Ref |L| Obs |L’ bases_tLILl bases_nlLl misl:late|v strandﬁ : misRateli’ strandRILl p—value|~T oy
nonsynony Pex26:NM_028730:exonb5:c.G866C:p.R289P, chr6 1.21E+08 1.21E+08 G C 0,320,00 0,0,552,0 1 049375 0 -— 247.3795
synonymol Rp1:NM_011283:exon4:c. T972A:p1324l, chri 4339997 4339997 A T 58,0051 183,000 046789 0490196 Of— 2592997
nonsynony Atp7b:NM_007511:exon17.c.C3660A:p.N1220K, chr8 23108727 23108727 G T 0,0,0,185 00,4050 1 0405405 Of— 157.9054
synonymot Prdm14:NM_001081209:exon4:c.A859C:p.R287R, chri 13114467 13114467 T G 0,038,228 000,112 0575758 0447368 Of— 20414
nonsynony Olfr452:NM_001011869:exon1:c.A788T:p.H263L, chré 42740827 42740827 A T 50,1,0,245 447,0,00 0827703 0.428571 0 -— 145.8038
nonsynony Kenu1:NM 008432:exon11:c.G1157T:p.C386F, chr8 26997228 26997228 G T 0,0,0,228 00,2600 1 0372807 Qf— 145.0051
nonsynony AF366264:NM_153093:exon1:c.G730T:p.D244Y, chr8 13837360 13837360 C A 2624400 2,390,1,1 0856209 0.637405 0.005076 05 1411095
frameshift « Ofr742:NM_146430:exon1:c.694delC:p.L232fs, chr14 51135574 51135574 C = 203,179 361,0 0881773 052514 0 -— 120.643
nonsynony Ptprh:NM_207270:exon9:¢c.G1504C:p.G502R, chr? 4521076 4521076 C G 00,1160 037500 1 0.663793 O|— 115.209
nonsynony Pcdhb10:NM_053135:exon1:c.A1931C:p.K644T, chr18 37573457 37573457 A (o} 0,12800 311010 1| 0.429688.| 0 — 113.6924
nonsynony Slco1al:NM_013797:exon7:c.G872T:p.R2911, chr6 1.42E+08 142E+08 C A 141000 024600 1 0567376 0|— 108.8586
nonsynony Bms1:NM_194339:exon4:c.G400T:p.G134W, chr6 1.18E+08 1.18E+08 C A 119000 0,297,00 1 0.344538 0 -— 106.78
nonsynony Tg:NM_009375:exon38:c.C6592A:pP2198T, chr1b 66595862 66595862 C A 204,86,0,0 0,391,00 0703448 0.52451 Of— 103.805
nonsynony Vmn1r49:NM 011911:exon1:c.G233C:p.G78A, chré 90022780 90022780 C G 0,49,192,0 0,315,0,1 0.79668 0.484375 0 -— 102.5208
nonsynony Krt78:NM 212487:exon9:c.A2755Gp.T919A, chr15 1.02E+08 1.02E+08 T o] 0,214,0,29(0,00,786 = 0424603 0.551402 0 -— 102.4206
nonsynony Muc5b:NM 028801:exon31:c.G5564T:p.G1855V, chr7 149E+08 149E+08 G T 0,0,32822(00,7620 0407942 0646018 0 — 99.37521
nonsynony Pax4:NM_001159926:exon6:c.C536A:p.P179Q,Pax4:NM_011038:exon€ chrb 28395139 28395139 G T 0,033,171 0,0,301,1 0.838235 0.251462 0.003311 0 98.86067
synonymot I118r1:NM_008365:exon11:c.G1455C:p.S4858S, chri 40555376 40555376 G (o} 0,223,250 00,790 0479167 0.695652 0 — 11.56289
nonsynony Gsdmc4:NM_028992:exon9:c.C905A:p.S302Y, chr15 63725349 63725349 G iE 0,060,237 00,2520 0.79798 0.443038 Of— 97.60669
nonsynony Tpr:NM_133780:exon38:c.C5519A:p.T1840K, chri 1.52E+08 1.52E+08 C A 110,000 026500 1 0454545 0|— 97.20361
nonsynony RradNM_019662:exon2:c.G364Ap.A122T, chr8 1.07E+08 1.07E+08 C T 0,35,0,153 0,307,00 081383 0522876 0|— 93.4094
nonsynony Bod1:NM_001081422:exon10:c.G4950T:p.E1650D, chr5 42210259 42210259 C A 148,59,00 0,390,000 0.714976 0.398649 0-— 91.2622
nonsynony Ofr494:NM 146737:exon1:c.G295T:p.A99S, chr7 1.16E+08 1.16E+08 G T 0,068,134 004730 0.663366 0.507463 0 — 89.86193
nonsynony Leng1:NM 027203:exon2:c.A281G:p.K94R, chr? 3615315 3615315 T C 0,122,00 00,0190 1 0581967 L s 89.34221
synonymot Myo1b:NM 001161817:exon2:c.G75A:p.P25P Myo1b:NM_010863:exon’ chrl 51939987 51939987 C T 0,66,0,102 0,283,0,1 0.607143 0.264706 0.003521 0 53.86659
nonsynony Mast3:NM_199308:exon2:c.G121Ap.V41M, chr8 73313953 73313953 C T 0,0,093 027000 1 0.344086 0 — 88.38949
nonsynony Arhgef40:NM_001145921:exon5:¢.T1723G:p.S575A Arhgef40:NM_198% chr14 52610695 52610695 T G 00,1010 0,000,217 1 0514851 Qf— 85.00492
nonsynony Ajap1:NM_001099299:exon1:c.C13A:p.Q5K, chrd 1.53E+08 1.53E+08 G T 0,0,60,137 0,0,3820 0.695431 0408759 Of— 84.79434
nonsynony Mugl:NM_008645:exon2:c.G97C:p.V33L, chr6 1.22E+08 1.22E+08 G C 098,00 00,2180 1 0.673469 0|— 83.66294
nonsynony Fam71e2:NM_172895:exon9:¢c.A1859G:p.E620G, chr? 4709455 4709455 T (o} 0,123,000 0,0,0,163 1 0382114 O|— 83.55343
synonymot Aox3:NM_023617:exon7:c.G525A:;p.Q175Q, chri 58184488 58184488 G A 28,0580 00,1591 0325581 0.464286 0|—— 14.18689
nonsynony Dmbt1:NM_007769:exon36:c.G3836A:p.R1279H, chr7 1.38E+08 1.38E+08 G A 1440,61,0 0,0,3350 0.702439 0.298611 0 -— 81.60544
nonsynony Ofr750:NM 207558:exon1:c.G887T:p.R296L, chr14 51690180 51690180 C A 105000 0,187,00 1 0.238095 0 -— 8151921
nonsynony Rab3gap2:NM_001163754:exon26:c.C3038T.p.A1013V, chri 1.87E+08 1.87E+08 C T 0,0,0,114 0173,0,1 1 0.236842 0.005747 0 80.5831
nonsynony Ofr345:NM_146945:exon1:c.A565T:p.5189C, chr2 36496125 36496125 A T 54,000,124 366,000 0696629 0.395161 0 -— 79.17321
nonsynony Sbsn:NM_172205:exon1:c.G616T:p.G206C, chr? 31537196 31537196 G T 0,0,76,143 0,0,360,0 0.652968 0.566434 Of— 7899142
nonsynony 1600015110Rik:NM_001081273:exon1:c.G431T:p.G144V, chré 48880497 48880497 G T 0,016,128 0,0,2130 0.888889 0.734375 0 -— 78.9832
nonsynony Vmn2r15:NM_001104626:exon3:¢.C1228G:p.H410D, chrb 1.1E+08 1.1E+08 G C 0,158,106,(0,0,3740 0598485 0.449367 0f— 77.72261
nonsynony Dscaml1:NM_001081270:exon29:c.G5110A:p.V1704M, chr9 45557744 45557744 G A 80,0270 004480 0747664 0425 0|— 7289168
nonsynony Syn2:NM_013681:exon11:c.C1321A:p.L4411,Syn2:NM_001111015:exot chrb 1.15E+08 1.15E+08 C A 87,000 0,18500 1 0.643678 0 — 72.75217
nonsynony Fbxw22:NM_001014395:exon4:c.G301T:p.A101S, chr9 1.09E+08 1.09E+08 C A 157,97,0,0 0,309,000 061811 0.343949 0 -— 71.22592
nonsynony Gpr110:NM_133776:exon12:c.G1786T:p.A596S, chr17 43447608 43447608 G T 0,0,73,165 00,2460 0693277 0545455 0 — 7098739
synonymot Abcal2:NM 175210:exon29:c.C4365A:p.L1455L, chrl 71335129 71335129 G T 009,22 00540 0.709677 0.636364 0 -— 12.79731
nonsynony Got111:NM_029674:exon8:c.C1036G:p.R346G, chr8 28308436 28308436 G C 0,116,00 0,0,124,0 1 0.741379 0 -— 70.90091
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« COSMIC: exploring the world's knowledge of
somatic mutations in human cancer

http://cancer.sanger.ac.uk/cosmic
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