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1.1.
1.1.1
1.1.2
1.1.3

1.2.

ATAC-PCR

2.1.

2.2.

22.1. 3 cDNA
2.2.2. ATAC-PCR
2.2.3.

2.3.

2.3.1.

2.3.2. ATAC-PCR
2.3.3.

234.

2.3.5. 85

2.4.

3.1.
3.1.1.
3.1.2.
3.1.3.
3.2.
3.2.1. ATAC-PCR
3.2.2.
3.2.3. Correlation ratio
3.24.
3.3.
3.3.1.
3.3.2.
3.3.3.
3.34.
3.3.5.
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3.4.
3.4.1.
3.4.2.
3.4.3.
3.44.

4 EGFR
4.1.
4.2.
4.2.1. cDNA
42.2.
4.2.3. mRNA
424,
4.2.5.
4.3.
4.3.1.
4.3.2. mRNA
4.4,
44.1 EGFR
442 EGFR

5 EGFR

5.1.
5.2.
5.2.1. cDNA
5.2.2. GenomeDNA
5.2.3.
5.2.4. SNaPshot
5.2.5.
5.3.
5.3.1.
53.2. EGFR
5.4.






2
1.1.
1.1.1
1960 1976
src Levinson AD.et.al.1978 1986 Rb Friend SH.et.al.1986
DNA
RNA
p33
p33
IARC TP53 Mutation Database 100
1.1.2
2001 International Human Genome
Sequencing Consortium.2001
mRNA
DNA
Gerhold.et.al.2002
Muro S.et.al.2003,Alon U.et.al.1999,
Zou TT.et.al.2002 Beer DG.et.al.2002,Garber ME.et.al.2002 Iwao

5



K.et.al.2002,Veer LJ.et.al.2002 Pomeroy SL.et.al.2002,Macdonald TJ.et.al.2001

1.1.3
DNA
Trastsuzumab Rituximab
Gastrointestinal stromal tumor Imatinib
Brotezomib
Erlotinib
1.2.
2



Adaptor-tagged competitive PCR  ATAC-PCR  Kato K.1997
total RNA
Weighted voting Chomczynski P.et.al.1987

Leave-one-out cross-validation LOO

3 4
4
4 EGFR
mRNA
EGFR EGFR
EGFR
mRNA
mRNA
5 mRNA
EGFR
EGFR
EGFR EGFR



2 ATAC-PCR

2.1.
1000
85 90 5 10
10 95 Sherman Sl.et.al.2003
FNA CT
FNA 95
Mazzaferri EL.et.al.1993
10 20

Baloch ZW.et.al.2002,Greaves TS.et.al.2000

galectin-3 Takano T.et.al.2003  hepatocyte growth factor receptor Ippolito
A.et.al.2001  Pax8/peroxisome prolifertor-activated receptor y
SAGE
Barden CB.et.al.2003, Takano
T.et.al.2004,Cerutti JM.et.al.2004

DNA
DNA
RNA Holland
MJ.et.al.2002 ATAC-PCR

ATAC-PCR

2.2.
22.1. ¥ cDNA



5 5 TRIzol Invitrogen

AGPC Chomeczynslki P.et.al. 1987 total RNA
total RNA cDNA
total RNA3pug pUCI19  Pst
T 0.5nug DW
Il 70 3 42 3
total RNA 0.IM DTT Invitrogen 2ul 5x1st.strand
Buffer Invitrogen 4pl 10mM dNTP Amersham Pharmacia Biotech 1ul RNAguard
Ribonuclease Inhibitor 33units/ul Amersham Pharmacia Biotech 1pl 42
2 Superscript 200units/pl  Invitrogen 1pl
20l 42 60 Ist.strand cDNA

10xE.coli DNA ligase Buffer Invitrogen 16ul 10mM dNTP 3pl
0.IM DTT 6ul  E.coli DNA ligase Invitrogen 2ul FE.coli DNA polymerase Invitrogen

4ul E.coli DNA RNase H Invitrogen 1ul DW 98ul 130ul 16
90 2 cDNA 70 20
cDNA40ul 10xL Buffer TaKaRa 5ul 1M KCI1 10ul
Mbo TaKaRa 1ul BamH TaKaRa 1ul DW45pul 102ul
37 60 20ul
10xE.coli DNA ligase Buffer 10ul E.coli DNA ligase 2ul  DW 70ul
102ul 16 12 cDNA Mbo pUCI119
BamH
3’ cDNA
Electroporation Tl ELECTROMAX
DHI2S Cells Invitrogen 30ul SOC Iml
37 60 50 pl/ml LB
37 16
2255
2304 M13-4

5’-GTTTTCCCAGTCACGAC-3’

2.2.2 ATAC-PCR

22 45
6 12 2.2.1
RNA RNA O.D. 260nm RNAS5Sug
d T i3 15pmol DW 11.5ul
70 5 0.IM DTT 2ul  5x1st.strand



Buffer 4pl  20mM dNTP 0.5u1 RNAguard Ribonuclease Inhibitor 1l 42 2
Superscript  1pul 20ul 42 60
Ist.strand cDNA
10xE.coli DNA ligase Buffer 10ul 20mM dNTP 2ul 0.1M DTT
2ul E.coli DNA ligase 2ul E.coli DNA polymerase 4ul E.coli DNA RNase H 1ul DW 82ul

123ul 16 120 2 cDNA
70 20
10xK Buffer TaKaRa 35ul Mbo 5ul DW 187ul 37
60 Mbo cDNA
Invitrogen
75 0.1xTE Buffer pH8.0 600ul
100ul 10xT4 DNA ligase Buffer Promega 15ul MB 30ul
T4 DNA ligase 3units/ul Promega 5ul 16 12 cDNA
Mbo 5’-GATC-3° MB 5’-GATC-3°
7 MB 2 1

C1S-FAM (HEX or VIC) Adaptor primer 22mer
5-6FAM|GTACATATTGTCGTTAGAACGC }3’

MB1 S,L{23mer,27mer)
5-|[GTACATATTGTCGTTAGAACGCIS -3’

3-|CATGTATAACAGCAATCTTGCGCCTAG -5’

MB2 S,L(26mer,30mer)
B IGTACATATTGTCGTTAGAACGCIGACT -3

3-ICATGTATAACAGCAATCTTGCGLTGACTAG -5
MB3 S,L(29mer,32mer)
5- I GTACATATTGTCGTTAGAACGCISCATACT -3
3- [CATGTATAACAGCAATCTTGCGLGTATGACTAG -5
MB4 S,L(32mer,35mer)
8- GTACATATTGTCGTTAGAACGCGATCCATACT -3
3-|CATGTATAACAGCAATCTTGCGLTAGGTATGACTAG -5’
MBS S,L{(35mer,38mer)
5- | GTACATATTIGTCGTTAGAACGCISTCAATCCATACT -3’
3- I CATGTATAACAGCAATCTTGCGLAGTTAGGTATGACTAG -5

MB6 S,L(38mer,41mer)
8- IGTACATATTGTCGTTAGAACGCIGTACTCAATCCATACT -3

3-|ICATGTATAACAGCAATCTTGCGCATGAGTTAGGTATGACTAG 5

MB7 S,L{41mer,44mer)
5- GTACATATTGTCGTTAGAACGCIGCTATACTCAATCCATACT -3

3-|CATGTATAACAGCAATCTTGCGLCGATATGAGTTAGGTATGACTAG -5’

| | - AR

2 1: MB

10



MB MB1 MB7 3bp

MB1 MB2 cDNA MB3 MB7
cDNA 4 1 3
4 totalRNA cDNA
7 cDNA 150ul  5M NaCl 60ul
MBI MB7 10:2:5:5:5:5:5
592ul Dynabeads M-280 Streptavidin  10mg/ml DYNAL 148 pl
5 20 avidim oligod T
biotin 600ul  DW
g840ul DW ,PCR
223 PCR cDNA
10xPCR Buffer Perkin Elmer Applied Biosystems 216ul 20mM dNTP 24ul FAM HEX
or VIC 10pmol/ul  Figure 1 24ul  Ampli Taq
Gold Perkin Elmer Applied Biosystems 40ul DW776ul 1050ul
222 384 well 4.4ul 0.6ul
Gene Amp PCR System 9700 Thermal Cycler Perkin
Elmer Applied Biosystems PCR 2 2

1. 95°C X 104
. 94T X 30FE 65°C X308 T72°C X458 =514
. 94T X 30FE 60°C X 308 72°C x 458 —str AL
94T K 30FE 55°C X308 T2°C } 458 =10 2L
QAT X 30FE S0°C X308 T2°C =458 =302
L T20 %305
O

2 2:ATAC-PCR PCR

o S ) R & s BN N 0 B A

DNA Seqence 3100 3730 Perkin Elmer Applied Biosystems
3100 600 3730 3000 DW PCR
3100 GENESCAN-500ROX 3730 LIZ
Perkin Elmer Applied Biosystems
2 3 ATAC-PCR

11



Sample A Sample B
AAAA AAAA

ITIT TTTT
j Mbo | 1 Mbo |

GATC— AAAA GATC——— AAAA
TITT TITT

= crac (Mb1)
l T4 DNA ligase 1 T4 DNA ligase

—GATC AAAA — GATC
CTA QG ——

_— CT.:.":'LG llll

—— T AT TTTT

{:_ —
adapter-primer gene-specific primer
LI Pt

Sample B
1 PCR

Sample A

Recording with an
Automated Sequencer l

fluorescent
intensity

Fragment size
l | | |

2 controls 5 samples
10: 2 5

2 3:ATAC-PCR

MB3 MB7

12

MB1 MB2



223
ATAC-PCR

Permutation test

Weighted voting

Gene Explore ver2.0 Applied Math

Ward
Permutation test
2
2 5 2
p-value
Permutation test P 0.01 P 0.05

2 4  Permutation test

label EENENEEEEEEENR

original
expression

permuted
expressions

Ns : the number of score Sx < Sorg NL : the number of score Sx >= Sorg
p value = NL / (Ns+NL)

2 4 :Permutation test

Weighted voting
Signal-to-noise ratio SNR
a SNR Sa
a Xa
a
Hia  Hoa a Va Va

13



vote vote

Prediction strength PS

Weighted voting
LOO 1
67
2 5 SNR 2 6  Weighted voting
LOO
BEELGL BFEEHY
[ | 1
o A "
12 1B
‘fé 1= B
F
x|+ = - % + = 2
I 27
= =
2Kk ERiRiE Rz 2K KiaiRiE Rl
. : . —_ X 2
Signal-to-Noise Ratio (SNR) — :Fi’Ji‘T%I_% RLOE
REREDH

2 5: Signal-to-noise ratio

14




Bz Fadweighted vote v,= S, X X,-

(U, + Uoy) ‘
2

’ = ERED
llfg?gié%? { _Zvi’ Vi = vote Z‘E‘I‘ V, = Zvis v, < 0

( V= V3 IiL n:iﬁ?ﬂbf:iﬁﬁ?d)vote)
v, =7l

rediction strength (PS) =
p gth (PS) 7T 7,

Sa:

Mia:
M2a :

2 6 :Weighted voting

a SNR
o7 Btk o6 1k e
_--"7 w52
Bin
FAT I
- g FagF PN

(SNR)  (WV)

67E#EYIRY

2 7:LOO

15



2.3.

23.1
3 cDNA
9157
GATC A cDNA
N 6
6 5’ 20
5
1370 1556
1539 1525
Refseq Genbank
3300
3’ cDNA 3300
1 Refseq Genbank
2435 52
A Mbo 20bp
133 2516
5
GT Taq
2.3.2 ATAC-PCR
22 45 67 2516
PCR PCR Gene Mapper Perkin Elmer Applied
Biosystems Perl
Gene Mapper
10x control =0
2x control = 0 10x control 10x control
2x control 10x control
10x control  2x control
2516
1 20

16



0.05 20 0.05

0
10x control 2000
233
SNR Weighted voting
LOO
60 90.0
13 90.0 LOO
accuracy curve
60
LOO
67 SNR
2 1 60
2 9 60
26 34
100
L e B e P s
= \/ﬁ
20
o 10 20 30 dsumbcfif gcnes:l 70 80 a0 100
2 8:LOO

17
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2 1:SNR 60

Rank GS No. Accession No. [SNR]| p value Symbol Description
Upregulated in FTC
1 GS5099 NM_022664 0.73643 0.00001 ECMI1 extracellular matrix protein 1
2 GS4507 NM_031322 0.73128 0.00001 LRP4 low-density-lipoprotein receptor-related protein 4
3 LT38 NM_000674 0.61750 0.00004 ADORA adenosine Al receptor
4 LT96 NM_022845 0.52816 0.00004 CBFB core-binding factor, B-subunit
5 G54734 NM_174882 0.47105 0.00019 CRB3 crumbs homolog 3 (Drosophila)
6 GS4582 NM_033252 0.46885 0.00024 B3GNTI [-1,3-N-acetylglucosaminyltransferase 1
7 GS15425 NM_003016 0.45887 0.00116 SFRS2 splicing factor, arginine/serine-rich 2
8 LT1 NM_053056 0.42545 0.00174 CCND1 cyclin D1
9 GS6886 No hit 0.42287 0.00180
10 GS15657 NM_004591 0.41787 0.00262 CCL20 chemokine (C-C motif) ligand 20
11 LT36 NM_002276 0.41704 0.00274 KRT19 keratin 19

12 GS14806 NM_006765 0.39405 0.00275 TUSC3 tumor suppressor candidate 3

13 GS15543 NM_024640 0.38572 0.00279 FLI23476  ischemia/reperfusion inducible protein

14 GS4 NM_001273 0.38388 0.00298 CHD4 chromodomain helicase DNA binding protein 4
15 GS1008 NM_002107 0.37136 0.00316 H3F3A H3 histone, family 3A

16 GS3506 NM_032413 0.36947 0.00371 NMESI normal mucosa of esophagus-specific 1

17 GS82562 No hit 0.36941 0.00445

18 LT20 NM_053056 0.36723 0.00478 CCND1 cyclin D1

19 GS2646 No hit 0.36623 0.00507

20 GS14772 NM_004494 0.36367 0.00665 HDGF hepatoma-derived growth factor
21 LT114 NM_000368 0.36360 0.00795 TSC1 tuberous sclerosis 1

22 LT35 NM_001935 0.35698 0.00964 DPP4 dipeptidylpeptidase 4

23 GS818 No hit 0.35456 0.00974

24 GS6094 NM_000598 0.35261 0.01114 IGFBP3 msulin-like growth factor binding protein 3
25 GS83474 NM_001235 0.35096 0.01153 SERPINHI serine proteinase inhibitor

26 GS311 NM_001642 0.35058 0.01589 APLP2 amyloid B (A4) precursor-like protein 2

Upregulated in FTA

(GS9988 NM_025113 0.78044 0.00000 C130rf18  chromosome 13 open reading frame 18

2 GS6135 NM_002084 0.64222 0.00009 GPX3 glutathione peroxidase 3

3 GS83295 NM_003226 0.55029 0.00011 TFF3 TFF3 (intestinal)

4 LT92 NM_016135 0.52663 0.00020 ETVT ets variant gene 7

5 GS583623 No hit 0.49355 0.00023

6 GS1670 NM_001677 0.49067 0.00031 ATP1BI ATPase, Na*/K™ transporting, B, polypeptide
7

8

9

e

GS5892 NM_016339 0.48347 0.00038 RAPGEFL1 RAP guanine-nucleotide-exchange factor -like 1
GS1200 NM_001268 0.48314 0.00045 CHCIL chromosome condensation 1-like
GS1416 NM_001003 0.47533 0.00059 RPLP1 ribosomal protein, large, P1

10 GS14741 NM_175722 0.47269 0.00063 TPO thyroid peroxidase

11 GS110 NM_000982 0.47108 0.00067 RPL21 ribosomal protein L21

12 GS7007 NM_021134 0.46330 0.00074 MRPL23  mitochondrial ribosomal protein L23

13 GS13671 NM_005952 0.46107 0.00093 MTIX metallothionein 1X

14 GS2744 NM_003102 0.45617 0.00135 SOD3 superoxide dismutase 3, extracellular
15 GS598 NM_033022 0.44989 0.00166 RPS24 ribosomal protein S24

16 LT22 NM_003235 0.44383 0.00182 TG thyroglobulin

17 GS866 NM_001019 0.43642 0.00183 RPS135A ribosomal protein S15a

18 GS415 NM_000994 0.42773 0.00253 RPL32 ribosomal protein L32

19 GS1774 NM_001312 0.40742 0.00301 CRIP2 cysteine-rich protein 2
20 GS2700 NM_138992 0.40043 0.00309 BACE2 [-site APP-cleaving enzyme 2
21 GS6487 NM_022977 0.39065 0.00388 ACSL4 acyl-CoA synthetase long-chain family member 4

22 GS2158 NM_002415 0.39026 0.00423 MIF macrophage migration inhibitory factor

23 GS3745 NM_005564 0.38999 0.00620 LCN2 lipocalin 2

24 GS15438 NM_005853 0.37970 0.00622 IRX35 iroquois homeobox protein 5

25 GS2131 NM_005953 0.37610 0.00667 MT2A metallothionein 2A

26 GS14713 NM_003235 0.37250 0.00682 TG thyroglobulin

27 GS919 NM_015921 0.36808 0.00803 Coorf82 chromosome 6 open reading frame 82

28 GS13773 NM_014366 0.36663 0.00984 NS nucleostemin

29 GS3802 NM_018049 0.36543 0.01043 PLEKHJ1 pleckstrin homology domain

30 GS3434 NM_182471 0.36494 0.01333 PKM2 pyruvate kinase, muscle

31 GS1186 NM_005138 0.36448 0.01388 SCO2 SCO cytochrome oxidase-deficient homolog 2
32 GS1736 NM_052932 0.36015 0.01449 PORIMIN pro-oncosis receptor inducing membrane injury gene
33 GS4084 NM_002085 0.35340 0.01524 GPX4 glutathione peroxidase 4

34 GS3200 NM_199185 0.35081 0.01682 NPM1 nucleophosmin

SNR = Signal to noise ratio.
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Ditferentially Expressed ‘Top 60’ Genes between FTC and FTA

il
L]
[ -]
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§ -
gie=-
5
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==
2 9: 60
234
18
60
13 PS 0 5
PS 0 2 2 13 11
negative predict value=84.6 5

positive predict value=80.0
11/12  66.7 4/6  83.3
2 2:

Histopathological diagnosis

FTA FTC
Prediction strength®
High (= 0) 11 2
Low (<0) | 4

19

FA

FC
91.6



2.3.5 85
18 2516
58 27 85 Permutation
test 5 Random Permutation Test
P 0.01 82 P 0.05 226
P 0.01 82 2 3
SNR 60 29 P 0.01
2 3:
p—value] Acc.No. Symbol Definition
1 0JNM 197955 |[NMEST1 Normal mucosa of esophagus specific 1
2 0|NM 003226 |TFF3 Trefoil factor 3 (intestinal)
3 0|NM 022664 |ECM1 Extracellular matrix protein 1, transcript variant 2
410.0000 |AB011540 |LRP4 Low density lipoprotein receptor-related protein 4
5]0.0001 |NM_ 000674 |ADORA1 |Adenosine A1 receptor
6/0.0001 {NM 002107 [H3F3A H3 histone, family 3A
7{0.0002 |INM 016322 |RAB14 RAB14, member RAS oncogene family
8/0.0002 [NM_006595 |API5 Apoptosis inhibitor 5
9/0.0002 [NM_153649 |TPM3 Tropomyosin 3
10/0.0003 {BC052961 cDNA clone IMAGE:4838650, partial cds
11{0.0003 |NM_003016 [SFRS2 Splicing factor, arginine/serine—rich 2
12{0.0003 |NM_022845 [CBFB Core-binding factor, beta subunit, transcript variant 1
13]0.0005 |[NM 024591 |FLJ11749|Hypothetical protein FLJ11749
14{0.0005 |NM 001312 [CRIP2 Cysteine—rich protein 2
15]0.0006 |[NM 014220 | TM4SF1 |Transmembrane 4 superfamily member 1
16/0.0006 |[NM 032327 |ZDHHC16]|Zinc finger, DHHC domain containing 16, transcript variant 1
17{0.0006 |NM 174881 |CRB3 Crumbs homolog 3 (Drosophila), transcript variant 3
18/0.0006 |NM 053056 [CCND1 |Cyclin D1 (PRAD1: parathyroid adenomatosis 1)
19/0.0006 [NM_002999 |SDC4 Syndecan 4 (amphiglycan, ryudocan)
20{0.0007 |NM 000593 |TAP1 Transporter 1, ATP-binding cassette, sub—family
2110.0007 [NM 001268 |CHC1L [Chromosome condensation 1-like
22{0.0007 |NM 145690 |YWHAZ |Tyrosine 3-monooxygenase/tryptophan 5—monooxygenase activation protein
23/0.0007 |NM_002823 |PTMA Prothymosin, alpha (gene sequence 28)
24{0.0007 |NM 024045 |DDX50 DEAD (Asp—Glu—-Ala—Asp) box polypeptide 50
2510.0008 [AK021966 cDNA FLJ11904 fis, clone HEMBB1000048
26/0.0009 |NM 001935 |DPP4 Dipeptidylpeptidase 4 (CD26, adenosine deaminase complexing protein 2)
27]10.0009 |NM 033255 |EPSTI1 Epithelial stromal interaction 1 (breast)
28/0.0009 [NM 024845 |FLJ14154|Hypothetical protein FLJ14154
29{0.0012 |NM 001273 |CHD4 Chromodomain helicase DNA binding protein 4
30]0.0014 |NM_003186 |TAGLN [Transgelin
31/0.0014 |NM 003235 | TG Thyroglobulin
32[0.0015 |NM 025113 |C130rf18 |Chromosome 13 open reading frame 18
33/0.0015 |[NM_004199 |P4HA2 Procollagen—proline, 2-oxoglutarate 4-dioxygenase, alpha polypeptide II
34]0.0017 |No hit
35]0.0019 [NM_005952 [MT1X Metallothionein 1X
36]0.0022 |NM_014873 |KIAA0205 [KIAA0205 gene product
3710.0029 [NM_182931 |MLL5 Myeloid/lymphoid or mixed-lineage leukemia 5 (trithorax homolog, Drosophila)
38]/0.0030 |[NM 000362 |TIMP3 Tissue inhibitor of metalloproteinase 3
39]0.0030 |NM_004999 |[MYO6 Myosin VI
40]0.0031 [NM_000313 |PROS1 |Protein S (alpha)
41]0.0033 |NM 015922 |H105E3 |NAD(P) dependent steroid dehydrogenase—like
4210.0034 [NM 148416 |A2LP Ataxin 2 related protein , transcript variant E
43]0.0034 |NM 016339 |Link—GEFI|Link guanine nucleotide exchange factor II
44]0.0036 |NM 000295 |SERPINAT1Serine (or cysteine) proteinase inhibitor, clade A member 1
45{0.0037 |NM_001833 |[CLTA Clathrin, light polypeptide (Lca) , transcript variant nonbrain
46]0.0037 |NM 004143 |CITED1 |Cbp/p300-interacting transactivator, with Glu/Asp-rich carboxy—terminal domain, 1
47{0.0038 |NM 015455 |KIAA1194|KIAA1194
48/0.0039 |NM 006765 N33 Putative prostate cancer tumor suppressor , transcript variant 1,
49{0.0040 |NM 001642 [APLP2 Amyloid beta (A4) precursor—like protein 2
50{0.0043 [NM_ 182471 |PKM2 Pyruvate kinase, muscle, transcript variant 3
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p—value| Acc.No. Symbol Definition
5110.0043 |NM 178148 |SLC35B2 |Solute carrier family 35, member B2
52{0.0045 |[NM 006432 |[NPC2 Niemann—Pick disease, type C2
53/0.0047 |NM 002773 |PRSS8 |Prostasin preproprotein
5410.0047 |NM 000982 |RPL21 Ribosomal protein L21.
55]0.0050 |[NM_002276 |[KRT19 Keratin 19 (KRT19)
56/0.0053 |AK026518 cDNA: FLJ22865 fis, clone KAT02171.
5710.0058 |NM 005517 |HMGN2 |High—mobility group nucleosomal binding domain 2
58[0.0059 |NM 177543 |PPAP2C [Phosphatidic acid phosphatase type 2C isoform 3
59]0.0063 |No hit
60/0.0065 |[NM 002467 |[MYC v—myc myelocytomatosis viral oncogene homolog (avian)
61]/0.0066 |[NM 181642 |SPINT1 [Serine protease inhibitor, Kunitz type 1, transcript variant 1
62]0.0067 |NM 030782 | CRR9 Cisplatin resistance related protein CRR9p
63/0.0072 |NM_014365 |H11 Protein kinase H11
64/0.0073 |NM 016946 |F11R F11 receptor, transcript variant 1
65[/0.0074 |[NM_ 004448 |ERBB2 |v-erb—b2 erythroblastic leukemia viral oncogene homolog 2
66]0.0075 [NM_001551 |IGBP1 Immunoglobulin (CD79A) binding protein 1
67/0.0078 |NM 033281 |MRPS36 |Mitochondrial ribosomal protein S36, nuclear gene encoding mitochondrial protein
68]0.0080 |NM 004896 |VPS26 Vacuolar protein sorting 26 (yeast) (VPS26), mRNA.
6910.0082 |NM 004960 |FUS Fusion (involved in t(12;16) in malignant
70{0.0086 |NM 006243 |PPP2R5A |alpha isoform of regulatory subunit B56
7110.0087 |NM 006330 |LYPLA1 [Lysophospholipase I
7210.0088 |NM_001948 |DUT dUTP pyrophosphatase
7310.0089 |NM 031450 |P5326 Hypothetical protein p5326
7410.0090 |NM_005566 |LDHA Lactate dehydrogenase A
7510.0091 |NM 022977 |FACL4 Fatty—acid—Coenzyme A ligase, long—chain 4, transcript variant 2
76/0.0095 |BX648120 cDNA DKFZp686L.1440 (from clone DKFZp686L1440)
7710.0097 |NM_006640 |MSF MLL septin—like fusion
78[0.0099 |[NM 016946 |F11R F11 receptor , transcript variant 1
79[0.0099 |[NM 002222 |ITPR1 Inositol 1,4,5-triphosphate receptor, type 1
80/0.0100 [NM 145792 |[MGST1 Microsomal glutathione S—transferase 1, transcript variant 1a
81]0.0100 |No hit
82/0.0100 |NM 175719 |TPO Thyroid peroxidase, transcript variant 2
24
20
ATAC-PCR
cDNA SAGE
23 Barden CB.et.al.2003 17 Cerutti
JM.et.al.2004 6
Barden CB.et.al.2003
6
ATAC-PCR PCR
ATAC-PCR
Iwao K.et.al.2002, Kurokawa Y.et.al.2004, Kurokawa Y.et.al.2003, Muro S.et.al.2003,
Motoori M.et.al.2005
22 45

21




SNR
Weighted voting

LOO 60
90.0 18
83.3 FNA
ATAC-PCR
SNR 60 Trefoil factor 3 TFF-3  p-value0.0000
cDNA

Barden CB.et.al.2003
TFF-3  galectin-3 ~mRNA
Takano T.et.al.2004 TFF-3

58 9 27 8
galectin-3 10

Takano T.et.al.2003

DNA

Huang Y.et.al.2001  Adenosine Al receptor ADORA1  Dipeptidylpeptidase 4
DPP4  Procollagen-proline, 2-oxoglutarate 4-dioxygenase P4HA2
DPP4 Tanaka T.et.al.1995
ADORA1 P4HA2 Huang
Y.et.al.2001 Interleukin 6 1L6 IL6R
Ruggeri RM.et.al.2002
Normal mucosa of esophagus specific I Zhou J.et.al.2002

Core-binding factor beta Hajira A.et.al.1995
Epithelial stromal
interaction 1  Zhou J.et.al.2002 p33
Transporter 1 Zhu K.et.al.1999

Thyroglobulin
mRNA

22



Novel M.et.al.1991

12 Groffith OL.et.al.2006 5 Random
Permutation Test p 0.01 TFF3 TPO PROSI
12
60
60

Permutation Test

Cancer gene expression database CGED Kato
K.et.al.2005
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3.1.
3.1.1

machine MC-SVM

3.1.3

14

ATAC-PCR

small round blue cell tumors SRBCTs
Khan J.et.al.2001 multi-class support vector
Ramaswaamy S.et.al.2001

Hedenfalk H.et.al.2003

24



K Duda RO.et.al.2000  shrunken centroids algorithm SC
Tibshirani R.et.al.2002

Oba S.et.al.2000 margin
classifiers SVM  Scholkopf B J.et.al.1995,Vanpik V.et.al.1998  AdaBoost
Freund Y.et.al.1996 SVM
MC-SVM
one-versus-the-rest 1-R 2 M
M Scholkopf B J.et.al.1995 one-versus-one
1-1 Hastie
T.et.al.1998, Scholkopf B J.et.al.1999 I-R  1-1
Ramaswaamy S.et.al.2001,Tax D.et.al.2002
SVM
1-1  1-R
Li T.et.al.2004 MC-SVM
I-R 1-1 ECOC
[71] random coding Dietterich TG.et.al.1995  exhaustive coding
Allwein EL.et.al.2000 Naive Bayes K J4.8
MC-SVM
Stantnikov
A.et.al.2005 MC-SVM
Weston and Watkins Weston J.et.al.1998  Crammer and Singer
Crammer K.et.al.2001 IR MC-SVM
MC-SVM
4
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3.2.

3.2.1 ATAC-PCR 168
4 168
119 49 2516
ATAC-PCR
RNA cDNA
322
119
Kato K.et.al.2005 GCM Ramaswamy S.et.al.2001  SRBCT
The SRBST data set, Khan J.et.al.2001
ATAC-PCR 141 3
poorly differentiated 14 moderately differentiated 97 well differentiated 30
GCM 14
10 10 30 11 11
5 SRBCT 83
29 25
11 18
3.2.3 Correlation ratio
Correlation ratio CR 4
CR
Z nc(;ci - ;i)2
R = |55 = 301
Z (x y X i)2
J
p-value t g-value  Dr Storey
g-value

324

SNR
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119
119 LOO
p<0.0001
Weighted voting prediction
strength [0,1]
0 1 PS

Type 1-1
PC FC FA N 4
PC-FC PC-FA PC-N FC-FA FC-N FA-N 6

Type 1-R
1 4
PC-[FC-FA-N] FC-[PC-FA-N] FA-[PC-FC-N] N-[PC-FC-FA] 4

Type 1-A

[1-1] [I-R] [1-2] PC-[FC-FA]
PC-[FC-N] PC-[FA-N] FC-[PC-FA] FC-[PC-N] FC-[FA-N] FA-[PC-FC] FA-[PC-N]
FA-[FC-N] N-[PC-FC] N-[PC-FA] N-[FC-FA]

Type A-A

[1-A] [2-2] [PC-FC]-[FA-N]
[PC-FA]-[FC-N] [PC-N]-[FC-FA]

27



1A
11 1R
[FAIFC] [ |[FA|FC,N,PC]| [FA|FC,N]
[FAIN] [FC|N,PC,FA]| [FA|FC,PC]
[FAIPC] | |[PCIFA,FC,N]| [FAIN,PC]
[FCIN] IN|PC,FA,FC]| [FC|FA,N]
[FC|PC] [FC|FA,PC]
IN|PC] [FCIN,PC]
[N|FA,FC]
[IN|FA,PC]
[N|FC,PC]
[FA,FCIN,PC] [PC|FA,FC]
[FC.N|PC,FA] [PC|FA,N]
[FC,PCIFA,N] [PC|FC,N]
31 4
[1-A] [1-1] [1-R] [A-A] [1-A] [1-1] 6 [1-R]
4 [1-A] 22 [A-A] 25
[1-R] [1-2]
3 2 Simple summation
SIS 0
Shared summation SHS
3 2 [A-A] 25
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Simple summation (SIS)
Grips) = 0.6 —p, — p +0.6
Grozy =04 p, > p,+0
Yps - p,;+0
BROIFRAFRANEET HAILBHE
Shared summation (SHS)
G =0.6 —"p, > p, +0.6
Gioan = 0.4 sz — p,|+0.2
p; = psi+0.2
BHOIFAFRIVEETHATHFICRS

3 2 Simple summation Shared summation

3.3.
3.3.1
CR 4
CR 2
CR
CR
permuted 3
32z FA N CR permuted
CR FA N
4
CR 3 3b 3 3b
250 FA vs. N FC vs. FA
CR
FA N FA
FA FC 1
4 CR
50 50 250

Nvs.PC FCvs. FA

29



CR

p-value  g-value g-value
q-value 0.01 1 p-value
q-value
FAvs.N: 8 g-value 0.018
FAvs.FC:7 g-value 0.017

Nvs. PC: 44 q-value 0.0038
FCvs.N:25 g-value 0.0048
PC vs. FA : 66 g-value 0.002
PCvs. FC: 41 q-value 0.0026
CR FAvs.N  FAvs. FC
q-value
g-value
(a) (b)
07 r 1 . y
m A yva N (original) = FA ys FC
— F& vs M (parmuted) o = FA ys b
0.6} : — FA s PC
0 = FCws N |
. - FC ys PC

0.001

Dﬂ SE]D 1{50{] 1 5:0[} 2000
3 3 Correlation ratio
a FA N CR
CR permuted 10
b CR
permuted FA N permuted

30

CR




332

LOO
3 4 PC Accuracy curve
FAvs.FC FAvs.N
Accuracy curve CR g-value
1 T T
w— A s FC
== FAVSN
: : 5 : : = FAvs PC
095 F---ommreeemee e et B s s ) e T o it St ~{| m— FCys N
: ; ; ] : == FC vs PC
- N vs PC
== Mean
0.65 | | | | |
1e-06 1e-05 0.0001 0.001 0.01 0.1 1
3 4
p-value p-value
100 1
333 4
119 LOO
[1-A] [A-A] [1-1] [1-R]
[1-A]-SIS [1-A]-SHS 79.8 [A-A]-SHS
79.0 3 1
[1-A]-SIS confusion matrix 3 5 a
FC FA

FA N PC

49

[1-A]-SIS [1-A]-SHS [A-A]-SHS 3

31



85.7%

[1-A]-SHS  confusion matrix 3 5D
3 1
119 SIS
49
@ LOO-CV accuracy
1R 11 1A AA
SIS 0698 0773 0798  N/A
SHS  0.698 0.773 0.798  0.790

@ independent test accuracy

1R 11 1A AA
SIS 0.816 0.816 0.857 N/A
SHS 0.816 0.816 0.857 0.857
(a) (b)
I‘ ‘::I . I‘ rl:l .

] | F om |
n w
m_ [T
= .-.-. — — = L i = L — — L J

PC
)
r
PC

| —
FA& FC M

predicled class label

FA FC M PC
predicted class labal

3 5 Confusion matrix

a [1-A]-SHS confusion matrix
b [1-A]-SHS confusion matrix
3.34
GCM
SRBCT LOO
10° 10° 10* 10° 107 10" 6

e -
|
o k

SIS

p-value



1-A-SHS/SIS 1-1-SIS
p-value  1-A-SHS/SIS 10
GCM 1-A-SHS 1-A-SHS/SIS
[1-1] [I-R]
[1-A] [A-A]
MC-SVM  SC MC-SVM
2000 1024 512 256 128 64 32 16 8 4 2 1
3 2
SC shrinkage 0.5 0 6
3 SC
3 2
MC-SVM
SC shrinkage p-value
11515 11-5HS X IREHS 14815 1AEHS AASHS MC.SVM 5C
thyroid TOE(10%)  TOB(I0Y)  TAB(I0Y)  T4B(I0%) TOE(I0)  TE(I04  TI0(I04)  T4B(000)  T4E(05)
GCM B6I (109 BEI(I0Y)  830(10% BYO(I0%) BRO(I0%  B0(I0%  FO.4(10%)  B08(3Y 74.0(0)
SRECT 100 100 100 100 100 100 190 100 (32-2308) 100 (1-2)
sophageal  TLI{I0N)  FLI(0  TL&(I0Y)  TI&(I00)  TLI(0Y  TRE(I0Y  TI.E(107) 717 (8) 88 (= 1)
3.3.5

Confusion matrix

FA  FC

FC FA

33



e FA
o FC
e N
.

PC

0.5 -

03 - o . %S ';.
= | . ® L] ’l ,‘.‘. ®

0.2 @

01 e

04 - ~ 04
02 . 02
FC 0 0 FA
3 6
3.4.
34.1
WHO
3
79 85

34



[1-1]
[1-R] [1-A]  [A-A]

FC

FA

FA

3.4.2

[1-R]
MC-SVM SC
MC-SVM SC
Ramaswamy MC-SVM

SC MC-SVM

shrinkage

3.4.3

35



WMAP
Yukinawa. 2006

3.44
GCM SRBCT

36



4 EGFR

4.1.
Parkin DM.et.al.2005
6

5 10 15%

WHO 10
Histlogical Typing of Lung and Pleural Tumours
8
Murren J.et.al.2001
4 80 85
Devesa SS.et.al.1991 A
5 6 Scagliotti GV.et.al.2003, Arriagada

R.et.al.2004 11.5

Ichinose Y.et.al.1994

receptor  EGFR,
factor EGF

Cohen S .et.al.1980

Ciardiello F .et.al.2004

DNA
Epidermal growth factor
EGFR  Epidermal growth
EGF
ATP

EGFR

Sordella R .et.al.2004,Rush V .et.al.1993

EGFR
EGFR

37
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F.et.al.2001, Janne PA.et.al.2004

Ciardiello
10 19

Fukuoka.et.al.2003, Kris GM.et.al.2003, Thatcher

N.et.al.2005

Herbst RS.et.al.2004,Giaccone.et.al.2004

2004 EGFR
Lynch
TJ.et.al.2004, Paez JG.et.al.2004 Giaccone G.et.al.2005
EGFR
EGFR
Mitsudomi T.et.al.2005,Tokumo M.et.al.2006
EGFR
Exonl8 24 40%
Kosaka T.et.al.2004 EGFR
EGFR 2
EGFR
EGFR
mRNA
4.2.
4.2.1. cDNA
169 45
111 13 1 TRIZOL  Invitrogen
AGPC Chomczynslki P.et.al. 1987 total RNA
total RNA  O.D. 260nm total RNA 3ug  Oligo
d T 3 15pmol DW 11.5ul 70 5
total RNA 0.IMDTT  Invitorogen
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2ul  S5xlst.strand Buffer Invitrogen 4pl 20mM dNTP  Invitrogen 0.5ul RNAguard

RNase inhibitor ~ 33units/ul , Amersham Bioscience — 1pl 45 1
Superscript 200units/pl, Invitrogen  1ul 20ul
42 60 Ist strand cDNA 10xE.coli DNA ligase

Buffer  Invitrogen  10ul 20mM dNTP  Invitrogen 2pl 0.IM DTT  Invitrogen
2ul E.coli DNA ligase Invitrogen 2ul E.coli DNA RNaseH Invitrogen 1ul E.coli

polymerase  Invitrogen 4ul DW 82ul 123ul 16 120
2 cDNA 70 20
4.2.2.
cDNA 169 EGFR
cDNA 5ul EGFR Exonl8 24 :
786bp F-1 primer 10pmol/pl, 5’~-CGA TCG GCC TTC ATG
C-3>  R-lprimer 10pmol/ul, 5’-AAC TTT GGG CGA CTA TCT GC-3’ lul 10xPCR

buffer for KOD -Plus- TAKARA 5ul 2mM dNTPs TAKARA 5Sul  25mM MgSO,
TAKARA  2pl KOD -Plus- DNA Polymerase =~ TAKARA  1pul DW 30ul

50ul Gene Amp PCR System 9700 Thermal Cycler  Applied
Biosystems 94 5 94 15 62 30 68 90
35cycle PCR Shrimp Alkaline Phosphatase ~ lunit/pl, usb
corporation  Exonuclease  10unit/ul, usb corporation  TE buffer 1 2 50
2.5ul 37 30 80 30
PCR 1pl BigDye terminator v3.1 Applied
Biosystems  0.5ul 5xsequencing buffer Applied Biosystems  0.75ul sequence primer
Ipmlo/ul, 5* -AAC TTT GGG CGA CTATCT GC-3° 1yl DWI1.75ul Sul
9 10 50 5 60 2 30cycle

Sephadex G75 GE
DNA Analyzer ABI 3730  Applied Biosystems

4.2.3. mRNA
4.2.1. cDNA EGFR Zero Blunt PCR cloning Kit
Invitrogen 24 96
ccdB
pCR-Blunt PCR
cDNA 4.2.2. EGFR PCR MinElute
PCR Purification Kit QIAGEN
dNTP 0.D. 260nm cDNA 150pg
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pCR-Blunt 50pg Sul DNA Ligation Kit TAKARA
16 30 vector DNA DH5a Competent Cells
Invitrogen  50pl 2ul
S.0.C Medium  Invitrogen  450ul 37
Kanamycin  30ul/ml, SIGMA LB 1%Tryptone Peptone [DIFCO]
0.5%Yast Extract [DIFCO] 1%NaCl[ ] 1.1%Apar Powder[ ]
100ul 37 12
LB 24 96
Kanamycin  30ul/ml, SIGMA LB 100ul 37
10 0.6ul 4.2.2. 30cycle PCR
cDNA 4.2.2.
Clustal W

NM_005228.3, National Center for Biotechnology Information

J-SNP A database of Japanese Single Nucleotide Polymorphisms
SNP
4.2.4.
5 5
4.2.5.
X
2
Log-rank
SPSS 11.5J for windows
4.3.
4.3.1
169
% EGFR exonl8 21
7 2
111 62 56% 45 1 2%
1 100% 13
4 1 4 1
28 exonl8 19 21 28 20
exon2l 2573 G T
L R L858R

40

HE
mRNA

fisher’s

Kaplan-Meier

64 37.5

858



20 3 exonly

E709G exon2l V834L AS871G 4 1B exonl8
G719A 3 L861Q 1
37 35 exonl9 746-758
15 18 in-frame 4 1.A 32
22 2235 2236 15
746-750 ELREA 22
747-751 LREAT 3 5
7 I 2 747-752
S 3 750-758 CC
P 2 746-751 TTGCT
V, A 746-752
GCAA E, Q 1
3 exonl9 5 6
739-744 1 740-745
2
K-ras 7
EGFR K-ras
T790M
Log-rank p<0.0001
EGFR
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SYE
1EE]
EHLER
V =%E
REER

delE746-A750—

F856S
del746-A751insVA=— dup740-745 VPVAIK
_ L858R
del746-S752insEQ=—
delL747-T751— dup739-744 KIPVAI delA859-L833insV

delL747-P752insS—
delA750-E758insP—

Exonl19 Exon20

4 1:EGFR
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4 1 EGFR

Type of Mutations No of patients
Gefitinib related mutations Deletion of exon 19 del2235-2249 delE746-A750 19
del2236-2250 delE746-A750 7
del2240-2254 delL747-T751 3
del2240-2257 delL747-P752 ins S 3
del2247-2273 delE750-K758 1
del2252-2275 delS752-1759 1
del2235-2251 insAATTC E746-T751 insIP 1
del2238-2256 insGCAA delE746-S752 ins EQ 1
L858R T2573G L858R 20
Other point mutations T2582A L861Q 2
G2156C G719A 2
G2155A G7198 1
Gefitinib non-related mutations A2126G E709H 1
dup2215-2232 dup739-744 KIPVAI 1
dup2219-2236 dup740-745 VPVAIK 2
G2248C A750P 1
A2267G N756S 1
G2303T S7681 1
C2364T L788F 1
G2500T V834L 1
T2534C V845L 1
del2576-2647 delA859-1883 insV 1
T2567C F856S 1
C2612G A871G 1
G2620A G874S 1
432 mRNA
64 cDNA
24 96 exonl8 21
/
mRNA
29 10 96
10 5 mRNA 19%
24% 54% 61% 76% 54 1 24
mRNA 0 20%:3
20 30%:8 30 40%:8 40 50%:7 50 60%:9 60
70 % :8 70 80 % :9 80 90 %:3 90 100 %:2 4
2 mRNA 4 2 mRNA
13 96 523 52.2
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L858R mRNA

10 (

8 O Others
3 6 [0 L858R
)
S @ Del19
© 4
(¢b)
£
E 2
Z

0

R S S SR A NI SN SR
9 & © & & QO § QQ,'»
Percentage of mutated EGFRtranscripts (%)

4 2: MRNA
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mRNA

52.2 High Low
2 4 2 mRNA
mRNA
L858R exonl9
Kaplan-Meier Log-rank
4 2 MRNA
Mutation rate p
H L
N=30 N=31

Age
Median 59 65 0.3488
Mean ( Range) 60.5 (38-80) 63.0 (38-79)

Sex 0.0728
male 7 14
Female 23 17

Tumor size 0.8213
>31 mm 17 18
<30 mm 13 13

Nodal involvement 0.8998
Positve 15 16
Negative 15 15

Stage at operation 0.7099
I 14 13
I 4 8
11 12 9
I\ 0 1

Surgical Radicality 0.7221
Complete Resection 27 27
Imcomplete Resection 3 4

Histology 0.5344
Adenocarcinoma, por 7 6
Adenocarcinoma, mod or well dif| 21 24
Squamous cell carcinoma 1 0
Others 1 1

Smoking 0.0798
BI=0 25 20
BI<200 3 4
201<BI<1000 1 5
1001<BI 1 2
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High

Survival rate

Low
4 3
p=0.5811 )
HE
4 4
mRNA
1001 s S
: | I R
80 ! ‘!‘..“E..'.!..f.?'
601
. = High group (N=16)
40
S umEms LOW group (N:lg)
201 Logrank p=0.5811
O-
Overall survival
(Years after Surgery)
4 3:EGFR
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70 +

EGFR

High

A B C
B0 - l
. [
S 50 4
e
& 40 -
‘6
& 30 +
8 20 |
a
10 +
0
H L His No.297399 His No. 342989
Mutated EGFR ratio EGFR mutation rate 91% EGFR mutation rate 19%
4 4:HE
A: High Low
B: High C: Low
EGFR
25
mRNA 60.0 High
Low 2 2 4 3
mRNA Performance status
4 4 6
4 Carcinoembryonic antige
Partial responder 2
13 Low 10
fisher’s 2
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4 3 MRNA

EGFR Mutation

H L
N=13 N=12
Age
Median 53 63
Mean ( Range) 56.5 (38-74) 61.7 (38-74)
Sex
male 1 4
Female 12 8
Stage at operation
LI 7 6
111 6 6
Surgical Radicality
Complete Resection 12 9
Imcomplete Resection 1 3
Histology
Adeno, por dif. 4 3
Adeno, mod or well dif. 9 9
Smoking
BI=0 10 8
1<BI<200 3 1
201<BI 0 3
Prior chemotherapy
0,1 8 9
>2 5 3
Number of metastatic organs
Single 10 7
Multiple 3
Performance status
Oort 12 9
2 or more 1 3
Period between surgery and Gefitininb
< One year 2 4
One year or longer 11 8
Treatment after Gefitinib
No treatment 9 7
Chemotherapy 3 3(2)
Radiotherapy 1 4 (2)
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4 4 MRNA

High mutation rate Low mutation rate

Complete responders 2 2
Pertial responders 11 8
Non-responders 0 2
High Low
Kaplan-Meier
Log-rank 4 5 High
45 Low 20
Log-rank High
p=0.0122 High 22
Low 9
p=0.0294
A B
100- "_H'l:_m 1001 — High group (N=13)
< : q) <
80 4 CORPR Bgol W Low group (N=12)
[ ~ P = N
ol 4 R LR 8 i, Logrank p=0.0294
= 60- %, = 601 A
2 0 bt 5
< 40 d H [%)] -
a — High group (N=13) : a 40‘
20 4 =uuee Low group (N=12) 8 20+
_ : o 4d tusasas
0. Logrank p=0.0122 : 0"
0 1 2 3 4 0 1 2 3 4
Overall survival Progression free survival
(Years after Gefitinib treatment) (Years after Gefitinib treatment)
4 5:
A: B:
4.4
44.1 EGFR
169 64 EGFR
EGFR
p<0.0001
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EGFR ATP cleft ATP EGFR
ATP cleft
Lynch TJ.et.al.2004  ATP

ATP
EGFR TK
EGFR
2004 Lynch TJ.et.al.2004, Paez JG.et.al.2004
EGFR
Mitsudomi T.et.al.2005,Tokumo M.et.al.2006 EGFR
EGFR
EGFR 2
25 EGFR 75 56
75 exonl9 exon2l  L858R
8 EGFR TK
T790M
mRNA
442 EGFR
EGFR
EGFR
Mitsudomi T.et.al.2005,Tokumo M.et.al.2006, Huang
SF.et.al.2004
mRNA
mRNA
EGFR mRNA RNA
mRNA mRNA 13 96
mRNA
HE
mRNA Low High

mRNA
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3 1 EGFR

EGFR
Yatabe
Y.et.al.2000 p33
Bodner SM.et.al.1992,Higashiyama M.et.al.1998 EGFR
2 EGFR
mRNA
EGFR Taron
M.et.al.2005,Therasse P.et.al.2000 EGFER
EGFR
3 EGFR EGFR
mRNA
Dziadzisuzko R.et.al.2006
EGFR EGFR mRNA
3 mRNA
mRNA mRNA
p=0.07 mRNA p=0.08
mRNA
mRNA mRNA
mRNA
High mRNA
EGFR
mRNA
EGFR mRNA
mRNA

mRNA
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5 EGFR

5.1.
EGFR mRNA
mRNA
EGFR EGFR
Samowitz.et.al.1999 Gonzalez-Gracia
BAX
transforming growth factor freceptor
Gonzalez-Garcia I.et.al.2006 Maley
Maley CC.et.al.2006
EGFR
EGFR
EGFR
5.2.
5.2.1. DNA
Gefinitib EGFR
21 OTC Sakura
Finetechnical
Leica 35um 0.05 Wako
Laser Micro Dissection Leica
100pum 60 QIAamp DNA
micro kit QIAGEN GenomeDNA  20ul DWW DNA
51
HE
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1. Shde Stammng

._____.--"' ” —
toluidine blue

2. Cutting micro spots uging Laser Microdisection system

v

60 spols / psabent

* '-a\\ ~
Genomic DN A ' ﬁ '
Cé - extraction — -—_L'

Leica AS LMD system

5 1: DNA

5.2.2. GenomeDNA
GenomeDNA
Realtime PCR
AldolaseA AldoraseA 16p11.2

Balsara BR.et.al.2002 Tonon G.et.al.2005

GenomeDNA
DNA 50ng Sng 0.5ng 0.05ng
DNA 10 DNASul

SYBR Green master mix TAKARA 10ul  aldolase F primer 0.4pul aldolase R primer
0.4ul DW 4.2ul Light Cycler Roche 95 30
95 5 60 10 72 15 47cycle Realtime PCR

DNA

5.2.3.

PCR

SNaPshot kit Applied Biosystems SNaPshot kit ddNTP

5 1 ddNTP
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5 1:

ddNTP Dye Label Color
A dR6G Green
C dTAMARA™ Black
G dR110 Blue
T drROX™ Red

SNaPshot kit
EGFR pCR Blunt
T G —70
T2573G G A —110 del2236-2250 T C —2
del2240-2257
PCR EGFR
SNaPshot DNA 100
5500 DNA
DNA

5.2.4. SNaPshot
GenomeDNA 5pl EGFR
PCR Exonl9 PCR exonl9F primer 10pmol/ul,
5’-GCAATATCAGCCTTAGGTGCGGTC-3” exonl9R  primer 10pmol/ul, 5°-
CATAGAAAGTGAACATTTAGGATGTG-3’ 0.4ul  10xPCR buffer for KOD -Plus-
Iul 2mM dNTPs 1l 25mM MgSO4 0.4ul KOD -Plus- DNA Polymerase 0.2ul DW 2.2ul
10ul 94 2 94 15 62 30 68 90
25cycle PCR exonl9Fint primer 10pmol/ul, 5’-
CCTTAGGTGCGGCTCCACA GC-3° exonl9Rint primer 10pmol/ul, 5°-
CATTTAGGATGTGGAGATGAG C-3’ 50l
25cycle nested-PCR Exon21 PCR exon21F primer
10pmol/ul, 5°- CTAACGTTCGCCAGCCATAAGTCC-3*  exon2lR primer 10pmol/ul,
5’- GCTGCGAGCTCACCCAGAATGTCTGG-3’ 10ul
40cycle
cDNAT7.5ul Shrimp Alkaline Phosphatase = TAKARA 0.5ul
Exonuclease TAKARA 0.25ul DWO0.75ul  Shrimp Alkaline Phosphatase buffer 1ul
37 1 dNTP 80 30
DW 20 2ul
SNaPshot multiplex mix2.5ul  SNaPshot 0.5ul Thermal
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Cycler 9 15 50
Shrimp Alkaline Phosphatase
0.5ul 37 1
SNaPshot
LIZ120 Applied Biosystems

SNaPshot
51
SNaPshot
EGFR
2.6ul 55
10ul

60 30 25cycle
TAKARA 0.5ul  Shrimp Alkaline Phosphatase bufter
SNaPshot 30
DW 10
DNA Analyzer ABI 3100  Applied Biosystems
5 2 SNaPshot
523 3
3 0.1 g u
0 25 50 75 100
PCR PCR
DNA SNaPshot
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Pomer exlension reachon

Process Ilow

Amplify target (PCR to generate template)

3

Purity PCR. products

4

SNaPshol ddNTP primer extension reaction

4 dIGTP @
Remove unincorporaled [F] ddNTPs ddCTP 3%

" ddllP

Electrophoresis / analvsis

5 2:SNaPshot

5 1: SNaPshot

name| bp sequence (bp)
20 | CAAGATCACAGATTTTGGGC T G 2573 L858R
20 | AAATTCCCGTCGCTATCAAG G A 2236 del746-750
20 | TCCCGTCGCTATCAAGGAAT T C 2240 del747-751 753
20 | AAAATTCCCGTCGCTATCAA G A 2235 del746-750
20 | CTCCACCGTGCAGCTCATCA C T 2369 T790M
20 | AATTCCCGTCGCTATCAAGG A C 2237 del746-750 751
20 | ATTCCCGTCGCTATCAAGGA AT 2238 del747-751 752
20 | TTCCCGTCGCTATCAAGGAA T G 2239 del747-749
20 | TCAAAAAGATCAAAGTGCTG G T 2155 G719C
20 | CAAAAAGATCAAAGTGCTGG G C 2156 G719C
20 | AGATTTTGGGCTGGCCAAAC T A 2582 L8610
20 | GACCTGGCAGCCAGGAACGT A G 2529 dell844-1883
20 | CTATCAAGGAATTAAGAGAA G C 2248 delA750-E758 ins P
5.2.5.
4.2.5.
5.3.
5.3.1.
LMD 30 50 DNA
DNA EGFR EGFR SNaPshot
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kit

LMD 10
PCR Sul GenomeDNA 1
177.8pg +41.0 SD GenomeDNASS
20ul 1 711.2pg 220
Red T Blue
2.1 Black C 0.67 Blue G Green A 0.66
SNaPshot 5 3 T G G A T
10
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1 1
075 | 0.75
05 05
025 | 0.25
0 0 .
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
-t
OT—G FHIERT @QT—G #IE#R
1 1
075 0.75 T/
05 05 |
025 0.25
0 0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
@G—A FHIEHT @G—A FHIEE
1
0.75 T/
05
0.25
0 0 ‘ ‘ ‘
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
-t
B®T—C #HIER] ®T—C fERE

5 3:SNaPshot

53.2. EGFR
EGFR 21 60 EGFR
EGFR
EGFR 2
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EGFR
17 70 14
21
15
15 8 EGFR
a 7 EGFR

5 4:EGFR

DNA

60

EGFR
110 21 6

5 2 6
EGFR
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5 2:EGFR 21

Patient Sex Age Smoking Stage Histology Mutation median(%) Group

1 m-7 M 64 Former IMa Ad L858R 479 Ia
2 m-5 F 53 Never Ib Ad L858R 48.0 Ia
3 vV-11 M 74 Former Ia Ad L858R 50.4 Ia
4 1V-26 F 67 Never b Ad L858R 53.2 Ia
5 1Iv-15 F 65 Never IMa Ad L858R 53.9 Ia
6 1IvV-25 F 49 Never Ib Ad delE746-A750 58.7 Ia
7 v-8 F 53 Never IMa Ad delE746—-A750 58.6 Ia
8 v-18 F 59 Never Ia Ad delE746-A750 61.5 Ia
9 I1-4 M 71 Former Ib Ad L858R 74.2 Ib
10 v-i F 53 Never Ia Ad delE746-A750 75.1 Ib
11 V-4 F 48 Never Ia Ad delE746-A750 81.2 Ib
12 m-16 F 74 Never Ib Ad delE746-A750 82.8 Ib
13 V-3 F 70 Never IMa Ad delL747-T751 84.5 Ib
14 1vV-20 F 53 Never Ib Ad L861Q, G719S 829 Ib
15 m-17 F 38 Never Ib Ad delE750-K758 93.9 Ib
16 m-70 F 69 Never Ib Ad L858R 241 I
17 V-2 M 54 Never IMa Ad delE746-A750 48.3 I
18 vV-17 F 57 Never IMa Ad delE746-A750 49.8 I
19 IV-14 F 58 Never b Ad E746-T751 insIP 54.3 I
20 o-110 F 70 Former Ib Ad delE746-A750 58.1 I
21 1V-21 M 59 Former b AdSc delA859-1.883 insV NA I

Patient

Smoking Forme Never

Stage WHO

Histology Ad AdSc

Median %

50 60 55 5-6
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