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Figure 1. Study and analysis scheme
Figure 2. Representative scanned image of Microarray—CGH
Figure 3. M-A plots before and after normalization

Figure 4. Box plots before and after normalization
Figure 5.
A. Hierarchical clustering of overall experiments
B.Two-way hierarchical clustering of paired samples

Figure 6.
A. Hierarchical clustering with response predictive 103 genes in
biopsy
B. Hierarchical clustering with response predictive 52 genes in
biopsy
C. Hierarchical clustering with response predictive 29 genes in
biopsy
Figure 7.
A. Hierarchical clustering with toxicity predictive 95 genes in

biopsy



B. Hierarchical clustering with toxicity predictive 40 genes in
biopsy

C. Hierarchical clustering with toxicity predictive 31 genes in
biopsy

Figure 8.

A. Obervation of TS log ratio range in responder and non-
responder

B. Observation of TS log ratio in patient with toxicity and

patient with non—toxicity

Figure 9.
A. Hierarchical clustering of 10 overlap genes between
responder and
non-responder
B. Hierarchical clustering of 10 overlap genes between patient

with toxicity and patient with non—toxicity
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1. Components of patients sample

2. List of 29 response predictive genes

3. Observation of genetic alteration frequency of response
predictive genes (%)

4. List of 31 G IV neutropenia predictive genes

5. Frequency of genetic alteration G IV Neutropenia predictive
genes (%)

6. List of 10 overlap genes between response and toxicity in

CCRT
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TF 22 1499 g oFE WAL B QW Als Mol HX 20 JdE

oz 75K cDNA Microarrays ©]838to] ¢cDNA microarray-based
comparative genomic hybridization (Microarray-CGH)E S 33}3ith.
Ak FA] 22 A7l Microarray-CGH A¥olA X5 Fof Hk2--3} H
HhEars Hlalste] X5 mHE 5T F de FAAE false
discovery rate (FDR) 7|22 1037 (FDR 24 %), 527) (FDR 20 %),
2978 (FDR 14.9 %)dx2 A8tk 9= Microarray-CGH
Ay}o| A5l GIV neutropenia & 9|53t 95 (FDR 17.1 %), 40 (FR 14.9 %),
317K (FDR 11 %)°] FxaE A8 a3it)
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(individualized therapy)< &3dto] 278 a5 ¥4 F US Aot
A Aol A= W 7], carcinoembryonic antigen (CEA) 2] XEA|AE
ARESRIL AAIRE, olE A FAANICRE= AR adEs Beet

A=37]) of@y] Wel, olF FEs] HAskel Ty WEAH 5o

de AESNH AR E, FEAE AT BEE BAAEAN AXE
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DNA &2l sl
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200249 10¥€FEH 20043 8€E7kA]  AMdistaw oIt AlE
Aeg=wed AA g Wdste] 74 AP Agdo=z g e

FAEL WO 94 L P A Fge) A7), 2, A R}
A

AR 22, e oFE HARd WA F Fa A AN FE A4S
AF st MA Aol Byksilvh. A X Aok deb okE WARA
W an o dAS A HEZFE 28 g F, -80 Tl BTt
Microarray-CGH®| tHxwro =2 ARgstr] 98] A syt Ad =24

AA e et AB gAY AR JHE FF AT
A Aol A et o=

ZojA A3 AAH ¢ (complete response, CR), F%o] =77}
50 %ol =ULS 9 (partial response, PR), %2 F7]o] W37} gl
7d-9- (stable disease, SD), T4 &3/l ¥ 45 (progressive
disease, PD)& 9o H7}35}% ).

A8 F 328 H7k= NCI CTC criteria V. 3.0 AF&-3F3i T}

2. DNA #&

BARRE Qe 243 44 B e 9] didN A @ T,
Iml 9] lysis buffer [10 mM Tris PH 7.6, 10 mM EDTA, 50 mM NaCl,
0.2 % SDS, 200 ug/ml Proteinase K] & #7}3F 3 42 T o4 12-24 h
HES A AT, 28]al 59 phenol/chloroform/isoamylalcohol (GIBCO-

BRL, Gaitherburg, MD, USA) & Xgldle] wwAzRE e



£33k th. DNA+= 10 M ammonium acetate 150 ul, 2 xl®] glycogen®}
100 % <9 gxz=z JAARAG. Jdd dd2 70 % oE dAEE
FAAL ALolA Holde Eiass dXRAIZ H, ultra-pure water?l]
=itk DNAY %3 A8 Gene-Spec I spectrophotometer (Hitachi Inc,
Tokyo, Japan) 2.2 3rel&lar, F33w7b 1.7 o] aF¢l Ak Ad o] AL-g3Fdt)
=% genomic DNA:= Ad A7HA -20 Tel ®asgich. &4 o=
WA Weawy 3 Aol #AeAIN AFHIF NS Ficoll hypaque

(Phamacia, Uppsala, Sweden)S ©]-83}o] 4 C, 800 G oA 253+ U4

ot
2,

Ba & a3l = (peripheral blood mononuclear cell) & &3l t}.
A7 £23}4  phenol/chloroform/isoamylalcohol  (GIBCO-BRL,

Gaitherburg, MD, USA) Wi oz w394 genomic DNAE FZ3d}al

24 AL} g o r ¢ dS SA4sta Basolh
3. cDNA microarray based CGH (Microarray-CGH) A& 43}

Microarray-CGH A3 £ dAod o] AF4AlH  (Cancer
Metastasis Research Center (CMRC), Yonsei Univ., Korea)ol|A] ¥ 3t
WS 0] 23519t 26, ¢cDNA microarray ¥ CMRC oA A &8k 7500 79
F 2127 AAE 75K cDNA microarray & AFE8I¥ 3L, A3 test

=

sample ¥ L3+ AHO] placenta & reference

3= indirect-
design WS AF&-3F T

7 1g°] genomic DNA & Dpn I (NEB, Beverly, MA, USA) 10 Unit 2=
AAZAA  QlAquick PCR purification kit (QIAgen, Dusseldorf,
Germany)= AAstGth A#A3}l @ DNA & 1 % agarose gel oA #7]
g%  3Fo] 300-1000 bp ¢ =72  Folsqark AW =
DNA += Bioprime Labeling kit (GIBCO-BRL, Gaithersburg, MD, USA)&

o] 83}y random-priming #'H o2 ¥33E 2 Cyanine 3-dUTP (Cy3-



dUTP; DuPont NEN Life Science, Boston, MA, USA), Cyanine 5-dUTP
(Cy5-dTUP; NEN Life Science, Boston, MA, USA) & XA 3%t}
Bzpol AlX A2 DNA = 0.6 mM Cy5-dUTP (DuPont NEN Life Sciences,
Boston, MA, USA)¢} Wz o 2 AlE%+= Ej¥F DNA = 0.6mM Cy3-
dUTP (DuPont NEN Life Sciences, Boston, MA, USA)2} 10X low dUTP-
dNTP mix (Z}Z} 1.2 Mm ¢ dATP, dGTP, dCTP < 0.6 mM dUTP;
GIBCO-BRL, Gaithersburg, MD, USA)®} &3 slo] HS xpehst Ae]ol Al
37 T oA 2 AZF 9bEAFAT. 2 AIZE Fol wkEeS WHE7] 9@ stop
buffer (GIBCO-BRL, MD, USA) 5 & ] 3s}3ith,

g4 B4 34 HAHY FAd 3.5X SSC, 0.1 % SDS, 10 mg/ml
Albumin-Bovine (BSA; AMRESCO, Ohio, USA) ¢ &= FAl% blocking
g oo MFS-25 (MFS Inc, Pleasanton, CA, USA) & o#}A)7l & 75K
microarray & 42 ColA 1 A%t pre-hybridization A3 t}. Pre-hybridized
Zelol== &3} isopropanol o B2 % 500 rpm oA 5 & B9 YA
wEste o] gste] HUEAIZT Cy3-dUTP ¢ Cy5-dUTP & %A #
probe ¢} Human Cot-1 DNA (GIBCO-BRL, Gaithersburg, MD, USA) 30
pg, yeast tRNA (GIBCO-BRL, Gaithersburg, MD, USA) 100 xg¥} poly
(dA)-poly(dT)(Sigma, Saint Louis, Missouri, USA) 20 ugS 4130t}
Hybridization €% Microcon-30 filter (Amicon, Bedford, MA, USA) =
o] &3te] 48 w= EFA7]aL 3.4X SSC 10.2 ¢} 0.3 % SDS 1.8 W=
HE F95 60 = 23St Hybridization €92 100 C ©lA 2 &
%ot denature AlZl &, 13000 rpm oA 2 & HoF dA Hg F
Zefol=o &2, 65 C oA 16 AIZF §E&AIZ T 0.5X SSC-0.01 %
SDS, 0.06X SSC-0.01 % SDS ¢} 0.05X SSC wash &Ho2 FAstaL
1000 rpm oA 5 &3F A4 EelshdA Ax2AZ T Hybridization ©] &

nlo] 2 o]¥ o] GenePix 4000B 2709 (Axon Instruments, Foster City,



CA, USA)ZE o]u|A] = 2131 GenePix Pro4.1 software (Axon Instruments,
Foster City, CA, USA)E X3} | A= AAr}.

4. B2 ARG 7HE o] 8% 2 24 R 7HA o|F NxE #F

Z Microarray-CGH A3+ Ag7ke]  variation & F0°]7]

intensity—dependent within pin—tip group Lowess normalization®’
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Bk skl A4S AT ol#@A ol HAAAEES
0]-8-3}¢] unsupervised hierarchical clustering < A]3ste] A =} 9
AeS vtetslltt (Eisen software, Stanford Univ.)?®. Treeview (Eisen
software, Stanford Univ.)?® oA RHoAE= ZAioir] e GHz}9
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TR ZE A= 8] &< false discovery rate (FDR)S 10% ==l A
AWslar, AEE A2 2-way hierarchical clustering < 33}
237 & F 82 29 S oAF-E AlAstete] BEsksith
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39t (Figure 1-B).
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A. Study scheme

I

=4 33 A B

Biopsy Mononuclear cells

Predictive marker

Responder High toxicity :|
Non-responder Low toxicity

B. Analysis scheme

Microarray-CGH

80% NMP, H\lN(n=}D}, 2 A 37

Gene filtering

|

Analysis
2-class SAM

1

Gene selection

|

Functional annotation

Figure 1. Study and analysis scheme
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m. 23
1. Microarray-CGH 23} A g 33

AAHEE 339 At AN de AR 24, TIEA, ZEFRA 1
dxdo dallgt F 7749 F-714 WstE Microarray-CG
(Table 1). Table 1oA (+)& HAE= AL A3S 3Psle] AprA|
oA AL ouistal, IAATFE FTol (HoR FHo e AL AR F
F=o] AHA g HATE, NAE 23S st AFshA] &2 DNAY
Ao} o] FFom AHFo] PHA k> Ag-olth. WA APNA
flag %v 25£5 %= AP YEelyUE  variation ol §leE
golaton A4 A patternS BEEAT (Figure 2).
Microarray-CGH ¢ FX]gtdl ZAze= A3 7Ee] variationg 9|7
st st skdlen, 53 3 sty A3 39 W3t =& M-A
plot ¥ Box plot& ©o]&3te #2353 t; (Figure 3, 4). M-A plotol A
AN F73 8 Ao 7+ spoto] ZEE log ratio®} intensityE
TN xFst Fd Fo HAEo YEd s
ojnl gttt FF3t A3 FollA 2 Wl BA ol o A A3

T
Ll
-
O:?(:",
EL
¥
4 K

¢

5]
£33 73 F NMP 80%E Hsted, 5% #FdA= Hds shsler,

BAR F 4,656 )] FHAE B AETYL
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Table 1. Components of patients samples

Patient Biopsy Normal Tumor Mononuclear cells
1 + - - NA
2 + - - +
3 + - - NA
4 + - - NA
5 + - - NA
6 + - - NA
7 + - - +
8 + - - +
9 + - - +
10 NA - - +
11 + - - NA
12 NA + + NA
13 + - - NA
14 + + + +
15 + - - NA
16 + + + +
17 + + + +
18 + - - NA
19 NA + + +
20 + + + +
21 + + + +
22 + + + +
23 + + + +
24 + - - +
25 NA + - +
26 + + + NA
27 + + + +
28 NA + + +
29 + + + +
30 + + + +
31 + - - +
32 + - - NA
33 + - - NA

14



The (+) represents completed experience. The (-) represents incompleted experience,
because of patients could not operate, so we could not obtain sample tissues. The (NA)
means incompleted experience, because of inadequated DNA qualities or DNA quantities

for experience.
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A B C D

Figure 2. Representative scanned image of Microarray—CGH
(A) Biopsy tissue before CCRT treatment (B) Mononuclear cell before CCRT treatment (C) Normal tissue

after CCRT treatment at a time of operation (D) Tumor tissue after CCRT treatment at a time of operation

16



Before After

Figure 3. M-A plot before and after normalization

(A, B) Biopsy tissue before CCRT treatment, (C, D) Mononuclear cells
before CCRT treatment, (E, F) Normal tissue after CCRT treatment at
a time of operation, (G, H) Tumor tissue after CCRT treatment at

a time of operation. The log ratios (M=logsR/G) are plotted on the
y—axis against the log of the geometric mean of the signal

intensities (A=logsVR/G) for each spot on the slides.
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Figure 4. Box plot before and after normalization

(A, B) Biopsy tissue before CCRT treatment, (C, D) Mononuclear cells
before CCRT treatment, (E, F) Normal tissue after CCRT treatment at

a time of operation, (G, H) Tumor tissue sample after CCRT treatment

at a time of operation. This plot displays a statistical summary
consisting of the median, upper, and lower quartiles as well as the range.
The central box in a plot represents the the Inter Quartile Range, which
is defined as the difference between 79" and 25™ percentile, or the
upper and lower quartiles.
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e ahfiiﬁ 5 SEEHR SRS

Figure 5-A. Two—way hierarchical clustering of all experiments.

The B, L, N and T represent biopsy, mononuclear cells , normal and tumor tissue, respectively. A

number represents each patient’s sample.
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Figure 5-B. Two—way hierarchical clustering of paired samples.
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289 AHE 5T £ de FE FAATS AAGsHr) flete] A
A A 232 FolAd A ARE nRoeR dA A8 A Hoixl
16dle] Axts Ao o] &3ttt e ALEH 169 A8 adE
Holx= g9 a¥rt §lE 8o &} wo i UHATh T ellA] Abe]
U= FHAAE dolrry] 98 two-class SAMS %3¢l FDRS
7102 10370 (FDR 24.4 %), 527 (FDR 20 %), 297l (FDR 14.9 %)¢]
T e AT 7 FAAES SAMES Fake] ddE sAUE

gstgon, wkbgd BRkEgte]l ZF {HAE ZEE log ratiodhs
mean+SDE F 3t {1z o] WxEE s (Table 2). FDR
14.9 %ol A AAA 2970 FA2 TolE 1H (RBM15, KCNN3), 3¥
(RPL29, ESDN), 10¥ (KIAA0187, PRG1) 11¥ (MEN1, POLD3), 17¥
(KIF1C, CCL3) MAel X Fdx7F 242 270, 69 A
AXF FHAE 671 (MAP3K5, C6orf64, PSORSIC1, VPS52,
MGC62004, COL11A2)7F E3+= o] AAet. 29709 A2 oA 4]
109] olulel 6% AAA o YA st= FAAE 4717 E3E O domH,
1 % 6p2lel fIAEE A 370G

AEE 297) fAAES A Aol fA
#2sl7] 9lete] 0.3 log ratioZ® 7]wo® do] Zb WkSto A<

FAASE HEFE sl (Table 3). WESFol A= 19709
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Table 2. List of 29 response predictive genes

. *Responder *Non-
ID Symbol Location range responder
range

AA916857 KIAA1443 14q11.2 -0.21+0.21 0.27+0.17
AA243439 MEN1 11q13 -0.27+0.17 0.09£0.09
AA150828 MAP3K5 6923 0.18+0.17 0.76+0.37
AA504204 POLD3 11ql4 -0.10£0.10 0.19%£0.15
Al457164 KIF1C 17p13.3 -0.02+0.29 0.72+0.47
AA668388 PTAFR 1p35-p34.3 -0.07+0.07 0.08%0.06
AA151214 G3BP2 4g21.21 -0.07£0.13 0.34%0.30
AABB6775 C6orf64 6p21.2 -0.28+0.14 -0.04%0.11
W95595 PSORS1C1 6p21.3 -0.02+0.26 0.47+0.31
AA460927 TSN 2q21.1 -0.04+0.14 0.18%0.08
AA454836 VPS52 6p21.3 -0.27£0.23 0.02+0.07
AA910208 ESTs — -0.03+0.19 0.2610.14
Al018613 RPL29 Sggig_ 0.05+0.10 0.27£0.12
AA458848 RBM15 1p13 0.001+0.21 0.3£0.12
AABT7522 CCL3 17q11-g21 0.30+0.29 0.11+0.21
AI768802 WWP2 16q22.1 0.11£0.25 0.46%0.16
AA521340 FLJ31657 8ql2.2 -0.11£0.30 0.56%0.26
AA915891 KIAA0187 10q11.21 0.27£0.13 0.01£0.19
AAB26368 MGC62004 6p21.1 0.25%0.23 0.08%0.15
AA278759 PRG1 10g22.1 -0.05£0.10 0.28%0.16
N22033 COL11A2 6p21.3 -0.17£0.22 0.14%+0.13
AA279070 ESTs — 0.13£0.25 0.22+0.17
AA443998 NUDT1 7p22 -0.01+0.17 0.33%£0.25
AA879118 FUT1 19q13.3 -0.20+0.12 0.002+0.09
AA991514 POLK 5q13 -0.07£0.20 0.221+0.15
AI302412 ESDN 3ql2.2 -0.31+0.15 -0.08+0.10
AlI002416 ESTs — -0.61+0.26 -0.24%£0.20
AA987359 ESTs — -0.14+0.23 0.23+0.18
AA491238 KCNN3 1¢21.3 0.03£0.19 0.19%0.29
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*range - each group’s log ratio mean=SD
Responder n=8, Non-responder n=8
ID means Genebank ID, Symbol means abbreviation of gene name, Location

means location of gene on chromosome. These information obtained DAVID and

SOURCE website.
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Table 3. Observation of genetic alteration frequency of response

predictive genes (%)

Function ID Responder Non-responder
Gain % Loss % Gain % Loss %

Ribosome AA915891 — 50 125 —
biogenesis
DNA recombination AA460927 — — 12.5 —
Mismatch repair AA504204 — — 12.5 —
Signaltransducer 577509 — 50 25
activity
Cell adhesion AI302412 — 37.5 — —
Cell growth AA458848 12.5 — 37.5 —
Ion channel activity AA491238 — 37.5 — —
Regulation of AA243439 — 12.5 50 —
transcription
triphosphatase AA443998 — 12.5 50 —
activity
Motor activity Al457164 — 12.5 75 —
catalytic activity AI018613 — — 12.5 —
fuc'os'yltransferase AAR79118 B o5 o o
activity
Ligase activity AI768802 12.5 — 87.5 —
Protein transporter AA151214 o o 50 o

activity

Immune response AA668388 — — — —

Structural

constituent of AA987359 — 25 25 —

cytoskeleton

Cell adhesion N22033 — 12.5 12.5 —

unknown AA991514 — 25 12.5 —

Function AA454836 — 25 — —
AA916857 — 37.5 50 —
AABBBT75 — 25 — —
AA521340 25 12.5 75 —
AA150828 25 — 100 —
AA278759 — — 50 —
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Table 3. continued

W95595 —
AAB26368 —
AA279070 —
AlI002416 —
AA910208 —

12.5
25
12.5
75

62.5
12.5
25

37.5

#(-) 0 AR s }ls

Responder n=8, Non-responder n=8
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Figure 6-A. Genetic alteration patterns distinguishing
responder from non-responder. Hierarchical clustering of
103 genes (FDR 24.4 %) whose genetic alteration

differenting responders (R) from non-responders (NR).
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Figure 6-B. Genetic alteration patterns distinguishing
responder from non-responder. Hierarchical clustering of
52 genes (FDR 20 %) whose genetic alteration

differentiating responders (R) from non-responders (NR).
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Figure 6-C. Genetic alteration patterns distinguishing
responder from non-responder. Hierarchical clustering of
29 genes (FDR 14.9 %) whose genetic alteration

differentiating responders (R) from non-responders (NR).
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o A2 GHE A2 & = FTH 437 29 A5HA

Azel ads d5 T F A= 2909 FHAA 9 TVl
Stanford University ¢} National Institutes of Health (NIH) °l| A A&

o

3= HAFol EQL http://source.stanford.edu/cgio

bin/source/sourceSearch (SOURCE) ¢} http://appsl.niaid.nih.
gov/david (DAVID) DATABASEE °]§3ste] HAsgltt. Add 3
A TS 75l Wk I A ribosome biogenesis, DNA recombination,

mismatch repair, catalytic activity, cell growth, cell adhesion,
regulation of transcription S22 Wis $ 9ttt (Table 3).
MAP3K5 (AA150828)2 apoptosis & molecule® 4 H]WH- ol A
100 %°l W=E= 32 S5 Btk W9 vk dde PTAFR
(AA668338)oll M= A ool  #FEHA  FSkANE signal
transducer activityE 2= CCL3 (AA677522)+ WH-gwollA 50 % Wl
Lo HAA Aol BEkSFolE 25 %o FAA FEo] BHESY
t}. DNA repair®} ##H % o] triphosphatase activity
(AA443998)9} POLK (AA991514)7} E3r=]o] 1%L, cell adhesion
7} cell growthE Z43l= RBM15 (AA458848), COL11A2 (N22033),
ESPN (AI1302412)7} A1t}
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14.9 %), 3170 (FDR 11 %) fFxx =& el 3170 fF<fsh
FrAAE g HRAgTe A FHATE 2= log ratioE
mean+SDE Fdto] FAEad H]FAE TN, FHRF o] REE
B2t (Table 4, 5). Table 4% A¥H®A 31749 FdA= 49
ranking A2 YL Foltk. o] FoA 12719 EST7} E3HE o
AATH
W AAaFTNA AEE FAAY FHA A4S ggEs o
3¥ (HSPCO16, CTNNBI1), 16W (CYB5-M, EST), 6W (C6orf64,
LOC116254, KIAA1423, CRSP3) @M Al z+7+ 2, 2, 470e]-F-A7}k
AT FAA AAT FHS BFS] Hste] £0.38 VToE
AAp o] el REE B3I Th FzhgtolA 1119 F3A7F 42
Uebd wb ) w2k g Fol s 15709 fA Al AR AAS
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Table 4. List of 31 G IV neutropenia predictive genes

*Patients with

*Patient with

ID Symbol Location toxicity non-toxicity
range range
R53311 HCP15 - -0.04x0.12 -0.34£0.06
Al337434 EST — 0.25%+0.16 -0.10£0.09
AA491249 HSPCO16 3p21.31 0,.23+0.07 0.01£0.09
AABB6775 C6orf64 6p21.2 -0.01£0.10 -0.28£0.13
AAB72402 EIF4B 12q13.13 0.29£0.15 -0.04£0.14
Al017846 PHGDHL1 13q32.3 0.08£0.10 -0.14+0.07
AlI015570 EST — 0.07£0.06 -0.11+0.09
AA917489 EST — -0.15%0.20 -0.50+£0.12
AAB65644 EST — 0.10£0.11 -0.12%0.09
AW058504 CTNNB1 3p21 0.08%£0.11 -0.27£0.09
AA283030 METAP2 12q23.1 -0.02+0.17 -0.33+0.13
AA903253 LOC116254 6q24.3 0.06+0.09 -0.12+0.07
AA946743 C200rf80 20q11 0.11£0.20 -0.26+0.17
AA976851 KIAA1423 6q25.3 0.23+0.18 -0.07+0.05
AI000214 EST — 0.001%0.05 -0.15%0.07
AA903935 KIAA2025 1g24.2 0.06%0.09 -0.14£0.10
AWO005659 VAT1 17q21 0.13£0.15 -0.14+0.07
AAB64968 EST — 0.26+0.09 0.03+0.12
AlI352362 ATP8B1 18q21-q22 -0.11+0.13 -0.35+0.10
AAB58026 SERPINA3 14g32.1 -0.03%0.04 -0.23£0.15
AA136125 EST — 0.01£0.17 -0.31£0.17
AAB94776 EST — -0.03%0.19 -0.52%0.37
AAB62450 EST — 0.11£0.09 -0.17£0.20
AA504481 CRSP3 6q22.33-q24.1 0.26%0.07 0.07+0.12
AA136566 FOXM1 12p13 0.25+0.18 -0.09+0.18
AA505135 C10orf4 10923.33 0.22+0.08 0.04%0.08
AA970729 CYB5-M 16¢22.1 0.23%0.08 0.04£0.10
AA931124 EST — -0.04£0.18 -0.34%0.08
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Table 4. continued

AA9T6427 IDS Xq28
AAB25632 EST 1621
AA278387 EST —

0.003+0.13
-0.06+0.12
0.23%+0.10

-0.23%+0.05
-0.30+0.13
-0.08+0.25

*range . each group’s log ratio Mean£SD

Patient with toxicity n=8, Patient with non-toxicity n=5
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Table 5. Frequency of genetic alteration G IV Neutropenia predictive

genes (%)
Patient with toxicity Patient with non-toxicity
Function ID
Gain % Loss % Gain % Loss %
ATPase activity AI352362 — 12.5 — 80
Hydrolase activity AA976427 — — — 20
Hydrolase activity AA283030 — — — 40
Microtubule motor
o AA864968 37.5 — — —
activity
Serine-type
endopeptidase AAB58026 — — — 20
inhibitor activity
Transcription factor
o AA136566 37.5 — — —
activity
Cell growth AWO005659 12.5 — — —
Cell adhesion AW058504 12.5 — — 40
Protein biosynthesis AAB72402 12.5 — — —
Catalytic activity AA976851 12.5 — — —
AA903935 — — — —
AAB05135 12.5 — — —
AA491249 — — — —
AA886775 — — — 40
Nucleoside-
triphosphatase AA903253 — — — —
activity
Regulation of
o AA504481 25 — — —
transcription
Electron transport AA970729 25 — — —
Unknown function AI017846 — — — —

37



Table 5. continued

AA946743 12.5 — — 60
AAB25632 — 12.5 — 40
AA136125 — — — 40

R53311 — — — 60
Al337434 25 — — —
AI015570 — — — —
AI000214 — — — —
AA931124 — — — 60
AA917489 — 25 — 100
AA278387 — 25 — 20
AAB65644 — — — —
AAB94776 — — — 60
AAB62450 — — — 40

O A A 9e

Patient with toxicity n=8, Patient with non-toxicity n=5

38



g, A=l @ 28 JHu: 81 27 248S X ¥t @

A 29 F48 B3 BB

MY 2] AtE 5T 5= A= 9570, 4070, 310 TR FHAA T
o] cluster A¥+= WP X AotE Hole 8We Sty W ¢
A Asts HolA &g bW S HE 4 AUH (Figure 7-A,
B, O).

FDR 17.1 %2 AA%® 95709 FAAEZ AFE3IY] clusterE Al a3k 2
3 (Figure 7-A) oA 1ejlof m|F-2pgsro] F2pgto] 4ol Ads B
At

ol

riet
ey

il

39



|
rL.I.-L, = [ s

NTNTNTNTNTT T T T T T T T

Figure 7-A. Genetic alteration patterns distinguishing
responder from non-responder. Hierarchical clustering of
95 genes (FDR 17.1 %) whose genetic alteration
differentiated patient with toxicity (T) from patient with

non—toxicity (NT)

40



e T

NINTNTNINTT T T TTT T T

l.rs'l'll

1 |
— m m
Aintrnldls o

e

| |
=l

Figure 7-B. Genetic alteration patterns distinguishing
responder from non-responder. Hierarchical clustering of
40 genes (FDR 14.9 %) whose genetic alteration
differentiated patient with toxicity (T) from patient with

non—toxicity (NT)
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Figure 7-C. Genetic alteration patterns distinguishing
responder from non-responder. Hierarchical clustering of
31 genes (FDR 11 %) whose genetic alteration
differentiated patient with toxicity (T) from patient with

non—toxicity (NT)
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skt AdE 31789 FHA= 71wl wEl A7 catalytic
activity, cell growth, cell adhesion, regulation of transcriptions 2.2
s 4 UG (Table 5). Catalytic activity 7]%&wol] dhe
FrAAFANA  ATPase activitye 2zt ATP8B1  (Al352362)<}
microtubule motor activitys 2zt DAHP5 (AA864968)°] U
TEar FEukgel #esh= SERPINA3 (AA858026)°] Zal Ut
Transcription factor activity® 2%t FOXM1 (AA136566)3},
translation initiations Z=dste] Wil Aol yojsh= EIF4B
(AAR72402)¢} hydrolase activity® translation ©WAES ZAsl+=
METAP2 (AA283030)°] St} Cell adhesion? ¥&® CTNNI
(AW058504)7F At

=
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FAzke]  wWel <ds Aumgity 5-FU9 HAJAAI TS, TP
hAla A2 DPD Fold ¥ Ado] AME-% microarrayel ¥3H TS
(AA663310)9] A FFs AZAL AmeA #Fednh. whga
HEES-FollAl TS (AA663310)2] log ratio:= Z+2F -0.10+0.36, -
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etttk g 22874 TS (AA663310)E 37.5 % WE9 #7z
A& Hol= vk, RAgLo s fAdA o) de] wEEA otk

5-FUel wigh A5 axs Holw A7 F28 E3 YehuA w=d)
EoAelA wkgE 8ol FolA 2ei HAETl £k 849
Ao 25 %ol WEm 2o Fihs} Hgo] EAd UER}E A

ftlo

Figure 8-A% ¥H&7 3} H|HESToA HAXE= TS F12H9] log ratios

gz 2 eERA Aolt) Fiure 84 x5S xS e
yEL 7} A TtoA] Hol:= TS log ratio® Yehith ¥ o+ BT
Aol FFE Holal e, HA FHoer E ow, wheao g

el
& AT ywA 7dE AyEw wpEbeay nlasgles W 544

(3

44



o

S
=

Lol 4] TSY log ratio %k

= e

9=

45



0.4

0.z

-0.8

Figure 8. Observation of TS level in patients.
A. There are TS log ratio range in responder and non-
responder. B. There are of TS log ratio in toxicity and non—

toxicity
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Table 6. List of 10 overlap genes between response and toxicity

in CCRT
. . Patient with
ID Location Symbol Responder % Non Patlgr{t with non-—
responder %  toxicity % . .
toxicity %
Gain Loss Gain Loss Gain L;)S Gain Loss
an013ze8  3azr UL ps - - - a5~ 100
AA521401 3p2l.1- PDHB — 12.5 25 — 12.5 — — 40
pl4.2
AA865590 125{;“ BCAT1  — 125  — — — 125 — 40
AA886775 6p21.2 C6orf64 — 50 — — — — — 40
AABB8182 Xql3.1 RPS4X — 25 37.5 — — — — 20
AA917489 9 EST — 125 37.5 — 25 — — 20
AA918743 20q12 PRO0628 — 12.5 37.5 — 25 — — —
Al337434 EST 12.5 — 37.5 — 12.5 — — —
Al474891 12q24.31 15E1.2 — 25 25 — — — — —
AWO005659 17q21 VAT1 — — 12.5 — — — — 20
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Figure 9. Hierarchical clustering of 10 overlap genes in response
and toxicity.

A. Overlap genes whose genetic alteration differentiated patient
with responder (R) from patient with non-responder (NR) B.
Overlap genes whose genetic alteration differentiated patient with

toxicity (T) from patient with non—toxicity (NT)
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A qolefar Bz 4= 9lom, o] WO R single genet® ofH g} BACe|U
FISHS} #e AFHoA detect7t 7Fedt Aoz Atgdth. MAP3KS
A e w7 R b ofm AR Wy $E 45§34 2o
oulE Fojg 4= 9zl POLD3 (AA504204, 11ql4)E X & WS 1

FAA oA A9l 4WHA Sl F--AAE A, DNA mismatched repair
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ABSTRACT
Selection of efficacy predictive genes in locally advanced rectal
cancer
after the concurrent chemoradiotherapy (CCRT) using cDNA

microarray-based comparative genomic hybridization

(Microarray-CGH)

Gui Youn Lee

Department of Medical Science
The Graduate School, Yonsei University

(Directed by Professor Hyun Cheol Chung)

In locally advanced rectal cancer, preoperative concurrent
chemoradiotherapy (CCRT) is performed to reduce tumor size and
improve operability. As the patients showed various responses to CCRT,
the prediction of efficacy and toxicity of CCRT is very important in
clinical practice to maximize the efficacy and minimize the toxicity of

each patient. To identify the predictive markers of response and toxicity
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of CCRT in genome scale, we performed cDNA microarray—based
comparative genomic hybridization (Microarray-CGH). 7.5K c¢DNA
microarray was used with 28 biopsy tumor tissues and 20 peripheral
mononuclear cells of locally advanced rectal cancer patients at the time
of diagnosis and normal, tumor tissues after CCRT. Micorarray—-CGH
was performed in indirect design using sex-matched placenta tissue as
a reference. After the preprocessing and normalization, we used 2-class
SAM (Significance Analysis of Microarray, Stanford Univ.) for selection
of differentially expressed genes between 2 groups. Then we performed
the hierarchical cluster using the selected genes, and searched for
ontological information of these genes using DATABASE (SOURCE and
DAVID).

We selected the efficacy predictive genes of 103 genes (FDR 24 %),
52 genes (FDR 20 %), 29 genes (FDR 14.9 %)and using 2-class SAM
analysis are between 8 responders and 8 non-responders after CCRT
using the the of biopsied tissues. we could identify 95 (FDR 17.1 %), 40
(FDR 14.9 %), 31 (FDR 11 %) predictive genes for grade IV neutropenia
from the CCRT with peripheral blood mononuclear cell DNAs. In
conclusion, Microarray—-CGH could be used as an investigative tool for
searching candidate predictive genes of efficacy and toxicity in locally

advanced rectal cancer patient treated with CCRT.
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