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Cancer Genome study for gastric cancer using NGS II
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Project Summary

Title of Project Cancer Genome study for gastric cancer using NGS II
NGS (Next Generation Sequencing), gastric cancer,
Key Words
cancer genome
Project Leader Seung Hoon Lee

Associated Company

‘We report genome-wide mutation profiles and comparison of 14 matched
diffuse type and 4 matched intestinal type tumor-blood samples for variation
comparison of two cancer types in young female patients (median age 38)
using 32 fold whole genome and an additional 100 fold exome sequences for]
three samples. We found 376 and 196 mutated genes in the diffuse and|
intestinal cancer genome pools, respectively, and just 13 (2.3%) were shared by
both types.

PIK3CA, a multi functional oncogene, had mutations only in three diffuse type
tumors and MDMZ2 showed two and three fold gene amplification only in the
diffuse type. qRT-PCR confirmed increased expression of MDM?2 concordantly.
On the other hand, TP53 and CDHIl tumor suppressors showed
aminoacid—-changing mutations in both types. Large genomic region
amplification was found which contained oncogenes, such as MYC and MET,
in both types. We also observed noticeable genomic region deletion that]
contained tumor suppressors, such as CDHI1 and TP53, in both types, but the
chromosome 1p—arm region containing RUNX3 and PLA2G2A tumor suppressor
genes was extensively deleted only in the diffuse type. Pathway component
analysis of the mutated genes revealed type specific features. In KEGG cancer]
pathways, the diffuse type tumors contained aberrant genes associated with
cell proliferation involving PI3 kinase. In terms of characteristics, diffuse type
gastric cancer resembled small cell lung cancer. Taken together, our study
found gene and mutation candidates and onco-pathway characteristics
specifically prevalent in diffuse type gastric cancer, suggesting that two gastric

cancer types are distinct and can be described as such by genome sequencing

methods.
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1. Data QC and basic curation
a. Basecalling
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1. Sequencing statistics

I dolxl dolelss aofstd ¥ 13 2t

Cancer ID total (Gb) mapped sequencing mappingdepth total reads mapped reads
D-01B 86.48 82.22 30.22 28.73 960,865,581 913,524,291 (95.07%)
D-01T 97.53 93.66 34.09 32.73 | 1,083,718,112 | 1,040,634,002 (96.02%)
D-02B 106.83 101.08 37.33 35.33 | 1,186,975,847 | 1,123,125,683 (94.62%)
D-02T 94.84 91.02 33.15 31.81 1,053,828,338 | 1,011,362,470 (95.97%)
D-03B 108.13 89.39 37.78 31.24 | 1,201,490,848 993,222,812 (82.67%)
D-03T 201.92 107.36 70.56 37.52 | 2,243,598,820 | 1,192,907,602 (53.17%)
D-04B 93.79 89.52 32.78 31.28 | 1,042,157,557 994,627,921 (95.44%)
D-04T 87.84 85.13 30.7 29.75 976,017,163 945,939,153 (96.92%)
D-05B 81.18 77.76 28.37 27.18 901,986,574 864,049,716 (95.79%)
D-05T 94.31 90.76 32.96 31.72 | 1,047,836,756 | 1,008,397,034 (96.24%)
D-06B 84.29 80.52 29.46 28.14 936,578,571 894,668,495 (95.53%)
D-06T 104.06 99.73 36.37 34.86 | 1,156,184,318 | 1,108,141,790 (95.84%)
D-07B 71.06 47.12 24.84 16.47 789,601,782 523,507,602 (66.30%)
D-07T 82.67 79.77 28.89 27.88 918,606,800 886,296,876 (96.48%)
Diffuse  "p 5gp 82.26 78.74 28.75 27.52 913,984,039 874,926,613(95.73%),
D-08T 82.05 78.72 28.68 27.51 911,697,785 874,704,379(95.94%)
D-09B 83.33 79.95 29.12 27.94 925,855,354 888,360,238 (95.95%)
D-09T 85.48 82.58 29.88 28.86 949,832,205 917,550,733 (96.60%)
D-10B 91.46 86.82 31.96 30.34 | 1,016,223,735 964,677,731 (94.93%)
D-10T 88.22 84.93 30.83 29.68 980,254,769 943,661,255 (96.27%)
D-11B 92.83 88.23 32.44 30.84 | 1,031,497,990 980,328,676 (95.04%)
D-11T 84.13 81.2 29.4 28.38 934,818,450 902,230,978 (96.51%)
D-12B 95.33 90.89 33.32 31.77 | 1,059,184,112 | 1,009,897,100 (95.35%)
D-12T 99.37 95.29 34.73 33.3 | 1,104,126,335 | 1,058,774,473 (95.89%)
D-13B 90.77 86.62 31.72 30.27 | 1,008,575,478 962,477,672 (95.43%)
D-13T 97.48 87.99 34.06 30.75 | 1,083,142,004 977,640,141 (90.25%)
D-14B 94.99 90.28 33.2 31.55 | 1,055,494,193 | 1,003,070,381 (95.03%)
D-14T 96.64 93.05 33.77 32.52 | 1,073,743,176 | 1,033,856,700 (96.29%)
1-01B 106.69 101.66 37.29 35.53 | 1,185,497,937 | 1,129,586,825 (95.28%)
1-01T 84.92 81.14 29.68 28.36 943,519,000 901,546,422 (95.55%)
1-02B 102.96 97.84 35.98 34.19 | 1,143,965,945 | 1,087,121,109 (95.03%)
. 1-02T 79.24 75.88 27.69 26.52 880,405,197 843,122,159 (95.77%)
Intestinal 1-03B 84.38 80.88 29.49 28.26 937,588,331 898,617,051 (95.84%)
1-03T 86.31 82.84 30.16 28.95 958,946,893 920,459,735 (95.99%)
1-04B 84.75 81.29 29.62 28.41 941,654,003 903,264,715 (95.92%)
1-04T 81.92 78.98 28.63 276 910,240,469 877,526,355 (96.41%)

c. Variant detection & Reporting
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219 2. Variation of tumor genomes. From the outer side of each ring, chromosome ideograms,
mapping depths of chromosome regions (black circle), SNV density of chromosome regions
(orange line), and large translocation of intra and inter chromosomal rearrangements (black

lines across center).
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a. SNV (Single Nucleotide Variation)
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2. SNVs in 18 gastric cancer genomes
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Cancer ID total (Gb) mapped sequencing mappingdepth total reads mapped reads
D-01B 86.48 82.22 30.22 28.73 960,865,581 913,524,291 (95.07%)
D-01T 97.53 93.66 34.09 32.73 | 1,083,718,112 | 1,040,634,002 (96.02%)
D-02B 106.83 101.08 37.33 35.33 | 1,186,975,847 | 1,123,125,683 (94.62%)
D-02T 94.84 91.02 33.15 31.81 1,053,828,338 | 1,011,362,470 (95.97%)
D-03B 108.13 89.39 37.78 31.24 | 1,201,490,848 993,222,812 (82.67%)
D-03T 201.92 107.36 70.56 37.52 | 2,243,598,820 | 1,192,907,602 (53.17%)
D-04B 93.79 89.52 32.78 31.28 | 1,042,157,557 994,627,921 (95.44%)
D-04T 87.84 85.13 30.7 29.75 976,017,163 945,939,153 (96.92%)
D-05B 81.18 77.76 28.37 27.18 901,986,574 864,049,716 (95.79%)
D-05T 94.31 90.76 32.96 31.72 | 1,047,836,756 | 1,008,397,034 (96.24%)
D-06B 84.29 80.52 29.46 28.14 936,578,571 894,668,495 (95.53%)

Diffuse D-06T 104.06 99.73 36.37 34.86 | 1,156,184,318 | 1,108,141,790 (95.84%)
D-07B 71.06 4712 24.84 16.47 789,601,782 523,507,602 (66.30%)
D-07T 82.67 79.77 28.89 27.88 918,606,800 886,296,876 (96.48%)
D-08B 82.26 78.74 28.75 27.52 913,984,039 874,926,613(95.73%),
D-08T 82.05 78.72 28.68 27.51 911,697,785 874,704,379(95.94%)
D-09B 83.33 79.95 29.12 27.94 925,855,354 888,360,238 (95.95%)
D-09T 85.48 82.58 29.88 28.86 949,832,205 917,550,733 (96.60%)
D-10B 91.46 86.82 31.96 30.34 | 1,016,223,735 964,677,731 (94.93%)
D-10T 88.22 84.93 30.83 29.68 980,254,769 943,661,255 (96.27%)
D-11B 92.83 88.23 32.44 30.84 | 1,031,497,990 980,328,676 (95.04%)
D-11T 84.13 81.2 29.4 28.38 934,818,450 902,230,978 (96.51%)
D-12B 95.33 90.89 33.32 31.77 | 1,059,184,112 | 1,009,897,100 (95.35%)

D-12T 99.37 95.29 34.73 33.3 | 1,104,126,335 | 1,058,774,473 (95.89%)
D-13B 90.77 86.62 31.72 30.27 | 1,008,575,478 | 962,477,672 (95.43%)
D-13T 97.48 87.99 34.06 30.75 | 1,083,142,004 | 977,640,141 (90.25%)
D-14B 94.99 90.28 33.2 31.55 | 1,055,494,193 | 1,003,070,381 (95.03%)
D-14T 96.64 93.05 33.77 32.52 | 1,073,743,176 | 1,033,856,700 (96.29%)
1-01B 106.69 101.66 37.29 35.53 | 1,185,497,937 | 1,129,586,825 (95.28%)
1-01T 84.92 81.14 29.68 28.36 | 943,519,000 | 901,546,422 (95.55%)
1-02B 102.96 97.84 35.98 34.19 | 1,143,965,945 | 1,087,121,109 (95.03%)
ntostinal |27 79.24 75.88 27.69 2652 | 880,405,197 | 843,122,159 (95.77%)

1-03B 84.38 80.88 29.49 28.26 | 937,588,331 | 898,617,051 (95.84%)
1-03T 86.31 82.84 30.16 28.95 | 958,946,893 | 920,459,735 (95.99%)
1-04B 84.75 81.29 29.62 28.41 941,654,003 | 903,264,715 (95.92%)
1-04T 81.92 78.98 28.63 276 | 910,240,469 | 877,526,355 (96.41%)

b. CNV (Copy Number Variation)
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3. Small indels in 18 gastric cancer genomes

D Tissue Total PROMOTER | 5UTR | CDS | SPLICING | 3UTR INTRON

Blood 643,663 24210 535 346 6 4,903 242 448

ik Tumor 704,674 27,753 626 401 7 5,353 267,356
Blood 706,185 28,351 629 373 3 5,460 269,990

B Tumor 673,305 25,336 592 318 3 5,139 254,604
Blood 707,457 27,254 817 377 5 5,362 267,019

e Tumor 814,818 32,295 735 436 4 5,985 209,664
Blood 693,592 27,546 684 409 4 5,378 261,387

D-04 Tumor 698,650 26,768 660 388 5 5,366 262,196
Blood 682,460 26,210 632 384 3 5,221 266,107

B:05 Tumor 683,790 27,200 656 425 3 5,200 258,600
Blood 696,127 27,140 649 303 3 5,248 263,242

L Tumor 714,221 28,022 655 401 5 5,389 271,007
Blood 863,279 34,732 736 470 7 6,384 331,841

s Tumor 699,576 26,384 583 380 4 5,346 263,170
Blood 692,190 26,588 628 372 3 5,261 260,473

D Tumor 685,302 26,258 651 378 5,230 257,707
Blood 682,002 26,132 635 382 2 5,182 257,097

ik Tumor 609,055 26,911 650 379 3 5,335 266,069
Blood 613,344 24,009 581 360 3 4,854 232,004

M Tumor 649,740 24,440 597 359 5 5,013 245,233
Blood 661,455 26,211 628 404 5 5,174 250,682

a Tumor 638,012 23,755 576 384 5 4,887 239,469
Blood 679,850 26,638 659 382 3 5,307 257,796

ai Tumor 683,625 26,220 641 384 5 5,266 258,133
Blood 656,465 26,853 692 433 8 5,110 249,970

R Tumor 662,818 25,156 648 280 & 5,112 249,681
Blood 648,771 26,165 629 295 [ 5,033 245,532

s Tumor 683,508 26,781 648 76 5 5217 258,156
Blood 707,884 28,076 639 371 5 5,470 268,646

Fot Tumor 666,001 25,649 573 321 4 4,958 262,809
Blood 719,737 28,511 669 288 7 5,425 272,223

Ha Tumor 678,271 25,709 694 283 5 5,033 263,796
Blood 681,734 25,823 602 376 5 5,218 256,529

kel Tumor 704,496 26,828 623 381 5 5,303 266,116
Blood 673,267 26,634 663 394 5 5,193 253,630

ke Tumor 683,877 25,800 637 374 4 5,143 256,426

d. Structural variation (Insertion / Deletion / Inversion / Rearrangement)

Genome?] ¥7] ME & dA FEo| reference?t thudted Al E A, T2 3ol A= AY,
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structural variations

x

97 AQ pxel Wk g 9 olg Hohd

< A w49 2o

variation counts. Structural

program with a score >=30.

a. Diffuse type

ok ATelA 9

variations were detected using Breakdancer

b. Intestinal type

Sample | Type Normal Tumor Somatic SV Sample Type Normal Tumor Somatic SV
DEL 6171 6607 405 DEL 5648 7536 580
INS 2585 2406 166 INS 4202 4403 443
D-01 INV 235 357 37 1-01 INV 277 283 29
ITX 274 440 45 ITX 288 293 35
CTX 375 680 27 CTX 375 540 60
DEL 7551 5916 181 DEL 6681 8142 389
INS 3173 3063 224 INS 3347 3183 229
D-02 INV 272 374 32 1-02 INV 259 315 33
ITX 308 285 23 ITX 273 295 33
CTX 564 461 1 CTX 414 591 7
DEL 8054 3119 91 DEL 8146 5860 122
INS 4543 0 0 INS 4650 3722 165
D-03 INV 283 589 62 1-03 INV 425 690 40
ITX 250 | 12425 148 ITX 296 365 56
CTX 401 1786 373 CTX 403 473 16
DEL 6662 6467 75 DEL 6436 6159 55
INS 3614 4202 318 INS 4144 4722 301
D-04 INV 266 589 4 1-04 INV 489 512 31
ITX 313 298 20 ITX 300 308 27
CTX 438 396 3 CTX 412 524 13
DEL 8156 5953 300
INS 4870 2689 131
D-05 INV 380 484 30
ITX 301 439 41
CTX 428 359 1
DEL 5799 5297 198
INS 1965 2841 103
D-06 INV 398 487 15
ITX 400 550 26
CTX 570 458 0
DEL 3025 6109 212
INS 0 3937 387
D-07 INV 520 913 13
ITX 5786 300 31
CTX 3680 609 2
DEL 5937 4648 217
D-08 INS 4713 3163 260
INV 325 752 23




ITX 293 312 36
CTX 427 1123 2
DEL 6970 | 7412 371
INS 4599 | 2819 242
D-09 | INV 538 | 1318 45
ITX 272 307 34
CTX 404 703 6
DEL 7361 | 6841 280
INS 3283 | 3100 278
D10 | INV 253 334 18
ITX 249 262 35
CTX 334 390 8
DEL 6356 | 6307 157
INS 4263 | 2830 114
D-11 | INV 243 390 19
ITX 279 284 21
CTX 380 372 8
DEL 6643 | 6338 351
INS 3660 | 2815 268
D12 | INV 253 271 16
ITX 291 285 40
CTX 445 404 3
DEL 6536 | 6375 426
INS 2853 | 2675 236
D13 | INV 241 396 53
ITX 289 327 61
CcTX 320 451 6
DEL 6986 | 6373 347
INS 2747 | 3652 233
D-14 | INV 257 296 18
ITX 303 325 41
CTX 351 397 2

e. Transition and Transversion

Base7b o7l Watis b gEvhth Solahsl Uehdhan waslel glom, ojd] weh ¥

& 99 Eo]F transition?} transversiong ¥AglTh (29 4)

B Transition

m Tasnsversion

[ =A>G/T>C
wC>T/G>A
mA>C/T>G
wAST I T>A

wC>A/G>T
- aC>G/G>C

1% 4. Somatic mutation profiles. a, Transversion and transition ratio b, Nucleotide
substitution ratio.

3. 9747 ng % &

1. NGS @75 913 DNA &8 AA 71+ gr 9 QC 71+ ¥
Macrodissections &3¢ A Z 22 B DNA ZAE Aldste] JAEZ Fol# woelg

= AL &olstA F (29 5)

- UV-spectrophotometry®ll €& QC, Nanodrop A& (0.D.260/280 71520 2 1604, %
& 15ug 1 AHE, #5)
- DNA size fractionation by gel electrophoresis (2% 6)
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1% 5. Macrodissections § 3 SAE 29 4

5. Macrodissections &3 F&3¢ DNAC| quantity % quality
D velume (ul) Conc v 2607220 260/230 uvAE:
= (ug)
T-108 529 286 17 2.66 15.13
T-109 525 279 1.69 213 14.65
T-110 146 1028 193 236 15.01
T-111 130 1165 1.87 222 15.15

—

23Kb -—uduu-uﬂ.—-

19 6. Macrodissectiong 53] %3 DNA<C| fragmentation monitoring

2. NGS 71%% o] &3t whole genome #2419 Z2A2~ &9 (1Y 7)

‘ DNA QC H Library Prep H Sequencing |

‘ Raw data H QC & clean-up ‘

‘ Coverage Calculation H Alignment l—-l Depth Distribution ‘

i . Structural Variati
‘ SNP Detection | ‘ InDel Detection | mCDL;rthtiil:la Hor

Validation

Cancer related
enome variatior

a9 7. NGSE o83 of ol 44 Wy 4z TaA2 (BAR)

vl §li=, diffuse type Gastric Cancer?] 7 A

3te] Aol el

0} O
T

=

At fAAe Wel 5

W R AT fA%

1% 8 9I9ke] NGS <

(

36. Sanger sequencings §3l €Ql¥, 91 SolA fHA W
Sample Gene Chr. Nr. Variation Position Allele change
101-T P53 chrl7 indel 7577102 -CAGGACAGGCACAAACACG
D03-T PHF2 chr9 indel 96439004 +CCTGCCTCCACCACA
101-T CCDC39 chr3 indel 180337124 -TAGTTGAATTTT
D10-T CAPN1 chrll indel 64974107 +GTGCT
D10-T PTEN chrl0 indel 89685314 -GTAA
DO7-T | Cl2rfl chrl2 indel 91347581 +TCT
101-T SCN5A chr3 indel 38601696 -T
101-T LCE2B chrl indel 152659422 -A
DI0-T | A4GNT chr3 indel 137843404 -G
DO5-T CDH1 chrlé indel 68867236 +T
D04-T | PIK3CA chr3 SNV 178936091 G>A
D06-T | PIK3CA chr3 SNV 178936091 G>A
102-T TP53 chrl7 SNV 7577574 T>G
D10-T TP53 chrl7 SNV 7578269 T>A
D12-T CDH1 chrl6 SNV 68772218 C>T
103-T CDH1 chrlé SNV 68842726 A>G
D09-T CDH1 chrlé SNV 68844167 T>G
D02-T CDH1 chrlé SNV 68844179 A>G
DO5-T CDH1 chrlé SNV 68844181 G>A
104-T DEGS1 chrl SNV 224377572 A>T
D12-T CDK6 chr7 SNV 92404109 T>A
D12-T SMAD2 chrl8 SNV 45368211 G>C

4 474% % SESAE
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