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# # 5474138030: MAJOR MEDICINE

KEYWORDS: PERIAMPULLARY TUMORS/AMPULLARY CANCER/KRAS MUTATION
PIYADA SITTHIDEATPHAIBOON: PREVALENCE OF K-RAS GENE MUTATION IN
AMPULLARY CANCER IN THAI PATIENTS. ADVISOR: ASST. PROF. VIROTE
SRIURANPONG, M.D., 97 pp.

Background and Objective: Ampullary cancer has been regards to have a better prognosis
than the other periampullary tumors. Certain data suggests that the difference may stem from certain
distinct biology such as K-ras mutation. Prior reports show a large variation of the prevalence of K-ras
mutation from 0 to 75% in ampullary carcinomas. We sought to characterize the prevalence of K-ras
mutations in ampullary carcinoma in Thai patients.

Methods: We reviewed hospital medical records of ampullary carcinoma patients who were treated at
the King Chulalongkorn Memorial Hospital (KCMH) from 1 Jan 2006 to 31 Dec 2012. There were 63
patients with histologically confirmed ampullary adenocarcinoma. Formalin-fixed paraffin embedded
tissues were analyzed for K-ras mutation at codon 12 and 13 using the PCR amplification and
pyrosequencing method method (Pyromark Q96 ID; Qiagen). The clinical characteristics and
treatment outcomes were analyzed in correlation with pathological data and K-ras mutation status
(with Chi-square or Fisher exact test).

Results: There were 29 (46%) of 63 tumor tissues harbored K-ras mutation. Most mutations occurred
at codon 12 in 28 of 29 (96.6%) patients and codon 13 in 1 (3.4%) patient. K-ras gene mutations
tended to have poorer performance status, more TNM stage IlI-1V, poorly or undifferentiated
histologic grade, positive surgical margin and metastases to regional lymph nodes than K-ras wild
types, but these differences were not statistically significant. The overall survival (OS) of the whole
population was 38.34 months (95% confidence interval of 21.28 — 55.41 months) and the 5-year
overall survival rate was 24.8%. There was a trend of a non-statistically significant improvement in
overall survival in patients whose tumor tissues displayed wild type K-ras over mutant K-ras with
median OS 44.32 and 29.93 months, respectively (p = 0.35).

Conclusion: We found moderately high prevalence of K-ras mutation in Thai ampullary carcinoma

patients at 46%. Further evaluation of K-ras mutation in a larger population of ampullary carcinoma is

warranted.
Department ....... Medicine............ StUdENt’s SIGNALUNE ......vi
Field of study .....Medicine............ AQVISOI'S SIgNATUIE . ... et e

Academic year ...2012..................
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1.7 Ard1A®Y (Key words)
Periampullary tumors
Ampullary cancer
K ras mutation
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| Cytoskeletal Survivat 4 3 Vesicle Calcium i
] organization Urviss Proliferation trafficking signalling i
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1.10 nadselagiinndnazlaannnisdes (Expected Benefits and Application)
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Common bile duct

Pancreatic duct

Pancreas

Ampullary ductal
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| HRAS, KRAS, NRAS and BRAF mutations in human cancer

Cancer type HRAS KRAS NRAS BRAF
Biliary tract 0% 33% 1% 14%
Bladder 11% 4% 3% 0%
Breast 0% 4% 0% 2%
Cervix 9% 9% 1% 0%
Colon 0% 32% 3% 14%
Endometrial 1% 15% 0% 1%
Kidney 0% 1% 0% 0%
Liver 0% 8% 10% 3%
Lung 1% 19% 1% 2%
Melanoma 6% 2% 18% 43%
Myeloid leukaemia 0% 5% 14% 1%
Owarian 0% 17% 4% 15%
Pancreas 0% 60% 2% 3%
Thyroid 5% 4% 7% 27%
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46 318, uarNzIFIALNNATad 15 918 WURNNINAeRLfesEuAga Tuatumiddaney
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Pancreatic carcinoma 39/44 (88.6%)
Ampullary carcinoma 2/15 (13.3%) < 0.005
Bile duct carcinoma 9/46 (19.6%) <0.005
Distal 7/17 (41.2%)
Middle 0/6
Proximal 2/23 (8.7%)
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K-ras mutation in 34 Isolates of ampullary carcinomas

kit okt s mssee

Wild type Glycine 58/92 (63%)
Mutation GAT Aspatate 35.5%
GTT Valine 23.5%
CGT Arginine 11.8%
TGT Cysteine 8.8%
GCT Alanine 5.9%
AGT Serine 2.9%
GAC Aspatate 11.8%
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NINANLNUGTBEULATATAEIAT 48.8 TANAMNUANFNAENNIRIAIATYNNATA (p=0.035)
wstlainuA AN LS sz udenIINanau 1asEANAi tumor grade, histologic

subtype, s2a1za8413A, perineural invasion ¥ian1sunsnszane lddamantinmans
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69.7 ADULAY 47.6 AU AMNANAL (P = 0.31) Aeuanslugily 3

- o - Kaplan-Meier  cumulative
survival for patients with resected
ampullary carcinoma and K-ras mu-
tations ([J) versus those without mu-
tations (O P = 0.31; log-rank test).
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3.5.3 N19489NAAININLAULNALAZFALIEAY (endoscopic retrograde

cholangiopancreatography - ERCP)
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3.5.4 N19A3I3A2EARULIUAN I UBIN AL ALAZFLIBAY (magnetic resonance

cholangiopancreatography - MRCP)
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3.5.7 &1319TN39 1WAee (serum tumor markers)

1Aun n13m3aa carbohydrate antigen CA 19-9 and/or carcinoembryonic antigen
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Primary tumor (T)

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor limited to the ampulla of Vater or sphincter of Oddi

T2 Tumor invades duodenal wall

T3 Tumor invades pancreas

T4 Tumor invades peripancreatic soft tissues or other adjacent organs or

structures other than pancreas



Regional lymph nodes (N)

NO No regional lymph node metastasis

N1 Regional lymph node metastasis

Distant metastasis (M)

MO No distant metastasis

M1 Distant metastasis . ///
NI/
N "z

Stage I1A

Stage IIA

Stage |l Any N
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TnanIsiLNgzazlsAlUL TNM staging system d2anMwIen1sneIngnilsntesusds
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S-Year survival (%) 10-Year survival (%)
Sample size
Stage Patients, % (n) Observed Cancer specific Observed Cancer specific
Overall 1301 36.8 47.3 26.3 41.8
AJCC 6th edition stage
la 17.3% (218) 59.5 73.9 42.8 4.7
Ib 20.2% (255) 56.5 65.7 354 61.4
Ha 20.0% (252) 30.3 413 246 36.0
b 38.3% (483) 221 30.1 15.6 23.5
11 3.0% (38) 26.7 344 20.0 344
v 1.2% (15) 0 0 ] ]
N stage”
N0 39.8% (518) 47.6 59.4 338 541
N1 57.6% (749) 21.0 284 14.9 219

AJCC, Amencan Joint Committee on Cancer.
“ N stage was not available for 34 patients (2.6%).
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Timeline | A chronicle of RAS discovery
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GTPase activating proteins (GAPs) neluzad viutinfeesdans RAS-GTP 11l RAS-
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1 & = v o = dld =® o dl A d!
NN99E78ATDUTAR IALIEIWT N UNEAILINTBIEIUINANHNTANHITDITUNINNGAAD RAF T4
{utunasnellsmiulungu serine/threonine kinase Usenaulifiaalilsiiu 3 atia lun c-
RAF1, BRAF uaz ARAF n13nseiiu RAF M liiifianisnsefulilsiuan 2 fiama mitogen-
. o ° = % A o o =
activated protein kinase 1 waz 2 (MEK 1 uaz 2) dnnaanisnssfulilsauandusialilae

extracellular signal-regulated kinase 1 Az 2 (ERK 1 uaz 2) Guiilulilsauniaaugunis
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namresanuane-ldsiuies lullvndeauazlaiananadu 1Aun ETS family transcription
factors it ELK1 F9AILANNIIWAAIRENTY FOS %138 c-JUN NIATLANNITAS1 AP1
L a | . =< PR
transcription factor tnALli FOS-JUN heterodimer enqmu@umﬂmmmm‘mmuwmuqu
aa & % ! . a o v o‘d‘ I [ % !
WAITINTBEAA (cell cycle) T cyclin 1iia D vinliinadiey luszazin dngsras

LIFHINNEDNANNEUNTULNFT G

wANAINNIINIAUEUNINTBY RAFMAPK Wia Busadsanunsnnseiudunicau
wnune Asuanalugili 12 AdgAtyrenisnszsulilsfiu phosphatidylinositol 3-kinases

o

(PI3Ks) afiad 1 @519t ftutynu (second-messenger) Mun phosphatidylinositol-
3,4,5-trisphosphate 1’7;mﬂmmm:ﬁuiﬂiﬁwfﬂwmﬂuﬁﬁﬁu&iﬂﬂmnma uAniTiANaa
ﬁumnﬁ@‘iﬂ@ﬁuﬁmuﬂumi@fgiﬂmmLsﬁm’ PDK1(3-phosphoinositide-dependent protein
kinase-1) WAz AKT (4138 PKB) u@ﬂmm‘fumim:ﬁu PI3K ﬁqﬁfmﬁd'qmim:’ﬁju RAC 4

dlulilshuluasauaia RHO ineqdasiulasegsisaeaitas (cytoskeleton) waz

transcription-factor pathways L‘ﬁuma‘ﬂizﬁu nuclear factor-KB (NF-KB)

a

Humneh 3 Aennanszsiultsiiu RAL GeilldsiulunquindnAty 3 atinAe RAL
guanine nucleotide dissociation stimulator (RALGDS), RALGDS-like gene (RGL/RSB2)
WAy RGL2/RLF Lﬁmmaﬁmzﬁu phospholipase D1 a8y CDC42/RAC-GAP-RAL binding

v
] o o

protein 1 (RALBP1) %qma@mﬁmmmm@ﬁwmmm FORKHEAD transcription factors
NaNeEugsnIses AL IAI00Ta8 109 sTIREAR HIUNNN174579 cyclin-dependent
kinase inhibitor KIP1 (vﬁ‘@ P27) WAZNANIIANEUBLTAR (apoptosis) HIUNINNITUAASARN

2184 BIM Waz FAS LIGAND

Eun9gavineaeananszfuiiugnana Phospholipase CE (PLCE) difluiaulmaiisg
Uffsenlalaslagaves phosphatidylinositol-4,5-bisphosphate 111l diacylglycerol ua
inositol trisphosphate iAN19N9=EU protein kinase C (PKC) Uazn1siadantingand

waadsna e luas aeagilugiln 12

Q
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O

— |4 [PD] R!\kRKHEAD \
L [

:

Transcription

Vesicle transport 5
Cell-cycle progression sig a

Cell-cycle progression
Transcription

917 12 ugpanis

3

dryayrniresiumalldaduniesine (Signaling downstream

e

of RAS) *¥

ANLEUN1949 ”tiyfy']mmumim:ﬁuﬁummﬁmj&T@iﬁﬂ@iﬁquﬂ NNFNANIINANE

v = = I g 1< s < 1% [ '
Wufrestiuga asannsonsvfiunisdasuutlaailumaduziialdvainuaiy lHunnis

% a a U 1 % = dl
nszfunisisyiulrresaadtag BnismauanniunenisnssiuaasilsAunALANagas
TIMURUTAS LT cyclin D1 11N1TIN1989UE9N1991197114284 retinoblastoma (RB) waznng
NANIININULBARETLEI99 5T 5L Ea8 111 KIPT ufy wenanntiusdafinnisnase
nazUUNIINN IIARIAANITAE (apoptosis) HNWNINNIASA Ty RN AKT/PKB

o v v o = [% v g A ' . . '
sauTaNeNszutiualfiiiniaanisnssiunisaiaduaen i (angiogenesis) Hnu
NIRRT ERK N lHilnnsas9asnszfiunisiinduaanna (angiogenic
factors) WAZNNIANAIINAINITD IUNNTQNATNTBINTIZINIUNNNINIZEW ERK NIATUAN
n3uARaanTaauld matrix metalloproteinases wazn1INIzfl RAC NIAILANINLAIL

TATEF19UR9LEAR (cytoskeleton)
4.3 MINAENUFURIEULATH

o & IS | o & IS = o 1 a o Y a
ﬂ’iﬁ‘ﬂ@’?ﬂwuﬁﬂlﬂ\iﬁlumﬁ‘q@ Lﬂumiﬂmﬂwuqmmﬂummmmeme M AnnIg

gsansaarilunilasuudadly 1 /1 diundanimineunialng ldauinslumaduzis

1 |
= v

Ranisnansugnaumilanen 12 11nge $euas 82 18ININANLRUENEUAIE

A 1
[

MaNm), se9adnAeniAnel 13 (Fasaz 17) Aumisau e u Aelanaw 61 uaz 146
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Gauay 1-4) Emmmﬁwm’i’]ﬁmu@umm%ﬁﬂ?ﬁuhﬂdmmiﬂiﬁlﬁ (G protein) 3%
guanosine-nucleotide-binding protein saflullsfuivinuinfiflugindtlo-Tln aesnnsd
Vﬂgmﬁmﬂﬁuﬂﬁiﬂizﬁuﬁ'ﬁuﬁaqLsﬁﬂﬁ (epidermal growth factor receptor, EGFR) e
drynrowsiadinllwaad Tneenwnznisnsefurnuuniaes RAS-MAPK (mitogen-
activated protein kinase) lunnazsinvidetlagdng Tilsumaassuivioralelndnaniuiun

Hwaawln 2 6 (guanosine diphosphate, GDP) usiluntnzgnnsziwisailnaing azduiu

tanalamdnanTuiunineaws 3 6a (quanosine triphosphate, GTP) Aduandlugiln 13

chromosome 12 C_IMEICDEN — NI NEEEN 1T D

\
KRAS gere
Codors Vs 77N | B i, i vviainenen 189
|normal = l {muant |
Codon .. 10 11 12 /13 .. s A% 1 18
DNA .. GGCGCC.GGC.GGT .. .GGCGCC.GTC.GCT .
Protein .. Gly Ala Gly Gl .. Gly Ala Val Gly
RAS-GDP
1 KRAS mutations lead 1o
l constitutvely active RAS
RAS-GTP RAS-GTP
‘ L
Normal growth, proMeration Abnormal growth, proliferation
and drferénhahon and differentiation

o

917 13 uaasAumlinIAaauguesEuATana LMl lAnaY 12 LayNIINIEFunIg

vnaupastiuasaluniazlng uazialnd auililgnisfangde

o

o & = dl ' o dl dl
NITNATENUGUBIEULATIA Tnglanisiaialanel 12 Wannasniswagundas
a = o o 1 1 dl a = | a dl
209N9ARTNINEN 1 A3 FReg1auilaguannInazlulnadu 1w 91au (p.Gly12Val) 9

Wugtuuumnuliiesngalunzidean & lunjuaznansmin

Tunnaztnd aziingzLIuN1IAILANANAATININN RAS-GTP Natflunizitlnaing

uaz RAS-GDP #agluninstlaaind Inanisinanuaesifadanszbiu RAS (guanine
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nucleotide exchange factors, GEFs) wazlilshunniuiinfeaaaans RAS-GTP naulihiilu

RAS-GDP (GTPase-activating proteins, GAPs)

dl a o o = dgl dg/ o Y a
WBLNANIINATENUTUBNEUATIAUL ﬂ?:mum?mu@muqau%mﬂiﬂ N LAR

nsnszBuEiusine) iuwandusennlaalinisaauan NenisaseuAns, nnsuLiesn uaznig

a

dl 1 o‘d‘ a a [~1 '8 < o 'S a a dgj
waguulaglsestaanindnm aunalugadusizs NINA1eRUgI9EUATIANATY

ng// 1 a < a ° o & ¥ o e A a a
pausinsinanzd luszazuen LL@ﬁQ\I’NJu@Wﬂmluﬂ’]?ﬂ??éﬂulﬂLsﬁ@@Nu?\‘mﬂ’]ﬁ‘L@‘i‘ﬁyLGIUIIF]

o

LAZANANHHNINTY ADAARDITLNAIENITANENANLGY N1INAIBNUELDIEUATIA LNLUBNT

(52-54 <

' UanAINIUEIN LN TN AN WUS

3

nsnennsadlsai lia luuzdaanld lunuaznangmin

= a < \ A o A ) o o =
m@ﬂﬁlul’ﬁ?’]@LWNﬂuGLU?:ﬁﬂzLLW?ﬂ?g@qﬂ, 34ﬂﬂﬂﬂ'\WVITﬁ‘ﬂ%LLW?ﬂ?:mﬂﬂmmm:@uj@ﬂ,

svezoanssenTiAuas lsnasuduas %

o Ay

wfidnununaednisnaanufuestuaalunisuannainsnilsn anadeildelsus

aguilaqiiis wintsmasaninianaeiuguestuil Aunumddnylunisaenisinwnaes

'
<

s & lunuaznanaminluszazunsnszanavesisn Tnanudinsfnudoaangaiily

pmd

v
o o

Annsdugannsinanuaed EGFR (EGFR-targeting agents) M Wifauuzieliannsnds

o & T Y a a a ¥ o© dl ¥ @ = '
onadn i lwaad liRansesymuinls daunaanisanasestieunzilungn usnng

o % d’l Y% @ Aaa o o IS dl 1
TNBIAIEIEINU ’WZVLQJiﬂNZ\ISLLLN3L':NVIMﬂ’]iﬂ@qﬂwu@ﬂlﬂﬁﬂumﬁ"m W@Ziﬂ@’]ﬂ’]ﬁ‘ﬂﬂ’]ﬂﬂﬂ@qﬂ

o A oy Ao [T = P ) @ Ao
Q_,lfquw&\‘iN’]uN’]qqﬂﬂq?ﬂﬁgﬁﬂu‘V]NQLsﬁ@@‘im @uu@uu@’]ﬂﬂ@’]ﬂﬂq?ﬂﬂﬁqmwu’)’]ﬂzL?Q‘WN
mﬁ‘ﬂmﬂﬁuﬁ:m@\igum?’quﬁmu@umﬁiﬂﬂ’]ﬁ’]u EGFR ﬁ’ﬂﬁl, ﬁ?ﬁﬂmﬂﬂqﬂq??‘ﬂﬂ%‘amLL@%I?V’]

A9UNAUAS WaFnEAaaen cetuximab waz panitumumab * % TunziFeaanldlunjuaznans

o dl = [ 7N dl ] o o =
nUn Lu@mm‘unuqﬁﬂfmvﬁ,uuminmﬂwuﬁ;mmﬂmmm
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NMSAFIANITNAENUFURIEULATIA (K-ras mutation testing)

5.1 AUABUNITATIANITNANLNUFURIEULATIA

delyaiyo o o & = ] % Q’I dydlaz

ﬁuLu@VIIﬁ@qﬂﬁ‘Uﬂ’]?m?rJ@ﬂqﬁ‘ﬂﬂqﬂwuﬁﬁlﬂQﬂuLﬂ?q@ @Qusluﬂ&lllﬂﬂq@qﬂmul,uﬂm‘lm

N R aa o o A @ o Yy = A& A=y
ANNNITNIAANRTAR ATILUBLNBNITIUADE Iﬂﬂﬂq?@ﬂmﬂlﬁulﬂ Nﬂblmuqqqﬂ‘ﬁULuﬂ‘WM?QﬂQﬂ

Wasuan warial8lunns Wy FFPE (Formalin-Fixed Paraffin Embedded tissue block)

'
= o

UAIANTUNE BNz TaaAaNdI 1T N NHUTNIBINZTININTgA HIN6R

uaflualas uazinnisfiond HEE salil Asgili 14

Fragment of
enriched

A o A a A A o & A (57)
719 14 LAANUUADUNITATUNTULUDLNDATIAUINITNANLN UL TN ULATIA

U

1
= o o

(A) LLZQﬁNWf-_I’]QﬁLL‘W‘VIET‘VIO’m’1?Lﬁﬂﬂdquﬂmﬁymﬁ”ﬂﬁﬁﬂ?m’]mmz@ﬂﬂgiﬂ’]ﬂﬁzﬂ@ (aNA3) NarI4n
douifluidedane (A3 1 A99) wazdauildlmus s (A9 2 A99) (B) LARTUa TN
ﬁﬂLL‘Lix‘iLﬂiéM@ﬁ@’]ﬂ‘iﬁ‘L"Jt‘lAﬁLaﬂﬂimugﬂ (A) (Qﬂmﬁi{wﬁu 1 1&1) LTANNNTDAENATN
Suiletineasiufouusieltaauannduilonsdosmaiunay uasilelslumnaiiu FFPE

(anAIAAN)
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5.2 38N15ASIANITNANLNUFURIEULATIA

aqiiuidan1smeranisnafeiugaedEuAanInng 60 35 daulunld3an1smn
ssuaTiasuuladly (sequencing methods) %aﬁmﬂuﬁdﬁﬁﬂummﬂm ?J%%Iu”] 18un
high-resolution melting analysis (HRM), single-strand conformation polymorphism
(SSCP), denaturing gradient gel electrophoresis (DGGE), denaturing high-performance

liquid chromatography (DHPLC), array/strip analysis, ka2 allele-specific PCR

lunilazrananqiaanizdsnisnatsuuandasuulasld (Sequencing methods)
aal

mmm 2 A5ABN1IANA LA TARRI LU LILTINES (Sanger sequencing) WAYAT

1WT€%LﬂQu%ﬂ (pyrosequencing)

nsmasuLualaepssuuulsanas dalunismssaninisnanaiugaesauiiiy
dl [ ac] dl a [ %
N3g1 e nludsn snssanInansaLanTianIsnaeug 1A aisisauenaay

AalnAluszAuiugnesiianli uarldiilunisnsaatuguisnisnsaaau

5.2.1 NMIVANAULLA AL ATILLLLESINAS (Sanger sequencing)

Anfwlul A.p. 1975 Tne Frederick Sanger in@awnRT198Ingw wazliiuseda

a1 An Wl A.A. 1980 NIMNAPLILLA AL ATLLILILTEINE S YiFeBanBnTanTiedn

. = . . . 2 o v 1 o
dideoxy method %78 chain-termination method “lﬁﬁmﬂmimimwm@@m‘lmL@uisﬁm

o = - = o A o - a L e Wy
\Bulalnauesisa (DNA polymerase) Teazainaiwationalalng 2 stluuuuansneiu 1Hun

[} "o ) P oA = -
2'-deoxy form (ANTP) way 2" 3"-dideoxynucleotide (ddNTP) wiaziaaalalng Usznaylyl
FaeLd 4 6 (A, T, G, C) WarazRAnaaInfngd17iraaasNuansnemis 4 1iis
(fluorophores) AYANNIINEUANALILLA IALINTATIAWIANTITRILAIAITELILLA LIRS
Tnenin iR REA MU g9 nuANRANAaTiaand Fatay 1, auisamnaiauiuals

= al o d! al o o o I's al

1NDe 800 twaluaheaiu FaeenadmiunisamanInIsNanewuiIasEunsg

91

Faa 10 nAe A luE e BN AU LN BT N NNEAZ AN IO ATIAUINAS



37

naneWuglé adsliagfasay 15-50 lasannIaiiNve i uaduenesaasi il

NZIT AzTUNIUNNTLLANS

5.2.2 38 InlsEAUTS (pyrosequencing)

\{luisuansuiwalaanisdn inorganic pyrophosphate (PPi) gnilanilaaaaanun
AINNM9NNUTREN N9ENILAREN (complementary base) TUALEWBAULLLITE primer
Tnaianlssl DNA polymerase azinn1saseansnidueann primer uazlisenazvignas

Setawanliduwadaniu Bunnaes PP figniandaesesnsn azifludadauianiu
hnnaasuagauiignlilunsaiisaeiifue Gsazsauiu adenosine 5'phosphosulfate
wazilanulfu ATP Tneldieulssd sulfurylase uﬁqmmfu%gm;i@mmmﬂuiwmm’m
Ufj7iseN luciferin %ﬂlﬁ‘uﬁmumﬁLﬁﬂﬁa:u@1ﬂﬂ§ﬁ?‘ﬂﬁﬁ@$@ﬂﬂﬁ?ﬂ§ﬂ155QﬂLﬂ%ﬂ\‘l
photomultiplier tube, avalanche photodiode, 199 charge-coupled device camera #4

wanslugln 15

v
]

U o o acs aaA o % v a aly alA
0/ PUaIITLAR ANN1TDATIAUIANALLLA LFLNEN 40-50 WA WANTRAADAIN1TD
o & wa A @ s = o A P
MIVAUINIINAIERUEG UTHTNIIALEWDDINITUNEN Fo8az 1.25-6 W1l AuiiNAIN
o WG - ] 2 , P [
Ta189n19mI9anINITNAERUEIRNEWATIA TIBNagniRaanandauaasiiaitioniilu KRAS
. \ G o N , o . L - A~
wild type Lsnu’lumw\im”l,mslmyLmzmqa‘uuﬂwuqu microsatellite instability #1704N19
ANAUTIUALIUNIN WaNANTUNTLLTHAF28RE INT9TLANUEIRNNNITAIIRALILET HAIIN

wHugNINngNsul suafinedaunaines Nlin1sganunnsineiuaes fluorophore 4814

A o ANa o ~ @ v
ﬂ@’]ﬂLﬂﬂ‘ﬂﬂﬂi‘L&ﬂ?MﬁJ EUEUNRULNENERN YR E
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DNA polymerase
(DNA), + dNTP > (DNA), ., +PPi

Suffurylase
PPi + adenosine 5'phosphosulfate——»ATP + S0,2

Luciferin
ATP + O, —*AMP + PPi + CO, +one photon

3107 15 waml iR iReTulunsasanenaeiufuuy Inlsfnauis ©

1
= <3

dupeun 1 naEntonale ndiuamiuwiuasas (ANTP) AuBEuefiuLLLYFe Primer Aag

7116 azifinUfisenlnald DNA polymerase Waiinn19a319a18ALEU8Y inorganic

pyrophosphate (PPi) azgnilaatlaasaanun usinldldwadaniu azgninanalnedulmssd

apyrase

Polymerase:
I'_"" '*quﬁGGCC.‘.:GTICCn
e I

Lk

5

g

717 16 wansnaintiapalanfiuaganiuniduesiuuuumze primer InganAt DNA

polymerase Liusa L'i\iﬂf]?ﬁm(ﬁo)

dunaui 2 naidasu PPi il ATP Tnaewuldsd ATP sulfurylase T9a1Ag adenosine 5'

phosphosulfate (APS) Liluangsiasin

Tuneui 3 ATP MinTuazfidundsnueedfisaniawlasu luciferin Tehilu oxyluciferin

e lgaulasd luciferase RAN3as19as IRl udngaulneAsaiuFuIEes ATP 9
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a £ o . aAa & o o A A Lo
NAUL ﬁ\?LL@ﬁ\ﬂugﬂW 17 LLZNV]Lﬂmmu@zqr]m?qqqmﬁrJﬂLﬂ?@QN@ photomultiplier tube,

avalanche photodiode, or charge-coupled device camera

Sulfurylase

 §

APS+FPI  ATP Light

luciferin  cogvlucifarin

A\

Lucifeross

[ §
ATP Light s \

Muzlectide incomporation generakes light
wan o a paak in the Pyrogram roce

(60)

U7 17 uanalfienniaifiauasilianujisen luciferase

v
o

dupauil 4 nsinanaiianale nsnldlfiduniadanuay ATP dauiniudsldligneinli 14
Tnenaulad apyrase Wadinsiadaiadaanysniuda aziiansyuaunisintdanata lns v

TuwaziulfiseaTsiely g 18

Apyrase

dNTP ————* dMDP + dNMP + phosphate
Apnrase

ATP *  ADP + AMP + phosphate

g1 18 wamalfisenisinanaiiandlenduas ATP nendulad apyrase

v
o

Tunaun 5 WeljiseautiudellGes daedlendniduwasan azgninlEa$eanes

dua ieTludtyounnslu pyrogram trace Aidgili 19
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MNuclectide sequence

& C - A = i T -
ll ’| hl |I
. I J
T | | T I I I
= il T f-% i= i T
=

Musleatide added

317 19 wams pyrogram trace IngANARININ AWALENNULIAAANTRALRAATLA

a

AnUfiaan

o o = aa b (61)
5.3 ﬂ'l‘a'ﬁl’i'l“]Mqﬂq‘iﬂ@qﬂwuq‘ﬂ’ﬂﬁﬂulﬂiqﬂLL‘LI'LI’Jﬁ‘II’ﬂ\ﬁ’ﬂﬂtu

ffaqtiuasdnisamnsuazeauianigening delailinimmuadsnisnsaninisnans

o & = dl [~ (62) dy v Y a o 1 |
Wuqmmﬂumﬁ‘mmﬂummgﬂu muﬂuum‘l_lg‘l_lmmﬂuumumq

= . 61y = aal o o =
NI17ANEURY Ogino LAZATUE VL@L‘]_E‘EI‘]_IL‘I/l?;l‘]_l’Jﬁﬂ’]ﬁ?mﬁ‘Q"ﬂﬂ’]?ﬂ@Wﬂwuﬁq"ﬂﬂx‘iﬂu

aa] g aal = QI dl < ] 1 b4 &
IAPALLLAB LTINS LA lsTiaaua Wesannlunzidedaulng) azdsznaufoaitas

a dl @ & 1 o‘d‘ 1 | @ 1 rai | dlgl dl a 6 o
nangriananilumasusduasaadn ldlauzide mummmﬂmu@m@ﬂﬂm, IARRNLAL,

sy A o 1L A LN MG I o & P =
LEARLALLADA TINNSLEARNLT D LA TN NITATINITNITNANENUFUAILUNBNSLIN

'
a %

(oncogene) agalugiuimg aailudadivinnie Wesannazdauniluaadnldlduziza fay

v
o

Tdfnsnansiugsanes anivluaduz iy fasidounliinisnanawugluan aliele

AI Y] a dg’ v asj dgl alld & [~1 ] 1 = [<1 Qy
uikafng uazanaailymiliunnludutaniBunumaduzdalueglinnn visedluiv

U
IHRUUIALAN

= Ny o aa o & =~ A = a
NI1TANTIU 1@‘1/\1%lu"l’)ﬁﬂ’]?m?’ﬂﬂﬂq?ﬂﬂ’]ﬂWHﬁq‘ﬂ@QﬂuLﬂ?q@IﬂﬂQﬁ1wtﬁsﬁLﬂ’]usﬁ\‘i LS
o ° o o & = o a Yy A
1®Qﬂquqi‘ﬁiurl']?m@'ﬂ@ﬁ"lﬂ"l?ﬂ@qﬂwuﬁqm@\?ﬂuLﬂ?’]ﬁluﬂ@'ﬂUu I@ﬂL?N@qﬂﬂ’]?@?qﬂﬂL@uL'ﬂ

funuy taelERs N TN uABwe LY PCR Asuansugili 20
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A. - PCR

- «— Biotinylated primer

— —
o —~—

KRAS Exon 1

—

Codons 12 and 13
atgactgaat ataaacttgt ggtagttgga gectggtggeg taggcaagag tgccttgacg
tactgactta tatttgaaca ccatcaacct cgaccacegc atccgttete acggaactge

B. C. D.
KRAS-PF1 KRAS-PF2 KRAS-PF3
Salatoud L st -~
getggtggeg WT gctggtggeg WT getggtggeg Wt
gctgatggeg Mut gctagtggeg Mut getgatgacg Mut
getgttggeg Mut Gettgtggeg Mut gCtgtggtcg Mut
gctgetggeg Mut gctegtggeg Mut getgetgeecg Mut
Detects: Detects: Detects:
codon 12 gat, gtt, gct codon 12 agt, tgt, cgt codon 13 mutations

917 20 uarnsaFNABWEAUILILE T UNIRTR InTsTAY LAY

Augaansiiin B e lugiuaesdiumsa exon 1 fazilfumidaneu 12 uaz 13
Tn2i3% PCR B.u#n4 primer 199 KRAS-PF1 Lﬁ@iﬁ%mm@mm?ﬂawﬁuﬁﬁiﬂm@u 12 71lm
c.35G>A (GAT), ¢.35G>T (GTT), kaz ¢.35G>C (GCT) C.L&ns primer 489 KRAS-PF2 Lﬁlﬂ
1%mfmmmiﬂmﬂﬁuﬁﬁiﬂmﬂu 12 4TipTan AGT, TGT uay CGT D.U&AS primer 294

KRAS-PF3 ialdinsaninisnanaiugnianau 13 4iln GAC, GTC uaz GCC

v
a

n314 primer 189 KRAS-PF1 (5'-tgt ggt agt tgg agc tg-3') %ﬁuqmﬁwmm@iwﬁ
AauINIadlAneu 12 ﬁqfuﬁaGm%ummﬁ‘ﬂmaﬁuﬁ:ﬁﬁmm@%ﬁ”qﬁm@wmiﬂm@u 12
mmmmm@mmiﬂmﬂﬁuﬁﬁLﬂ?}lﬂummm G 14 A [c.35G>A (codon 12 GAT)], a0
wWa G lu T [c.35G>T (codon 12 GTT)] kazanniuad G wflu C [¢.35G>C (codon 12 GCT)]

wanaiflulnlsunsy AagLy 21

v
a

@aun13\d primer KRAS-PF2 (5'-tgt ggt agt tgg age t-3") @zauqmﬁmm?ﬁt@imﬁﬁq
flanuvaslaneu 11 3@éué’ummmmaﬁuﬁﬁﬁqﬂﬁi@iwﬁﬁmwﬂmmiﬂmu 12 #1119
mmmmmmmﬁuﬁﬁLﬂ?]lﬂummum G 1flu A [c.34G>A (codon 12 AGT)], aaniua G il
T [c.34G>T (codon 12 TGT)] wazaniuad G 1l C [c.34G>C (codon 12 CGT)] wamaiily

Tnlsunsw fagiln 22
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T G T GGC G TAGGCAAG AGT
A. Wild-type codon12 GGT (KRAS-PF1) Lo o U ki
) — ] J N S S et J s |
ES CTAGCTAGCTAGCTAGCTAGTGAGTC
1800 WT G rc‘Fc 5_T-AGGC
B. Mutant codon12 GTT (KRAS-PF1 Mut TT GGC TAGGC A
( ) l il O Wl i ’.RNAL A... ?) \ LLJ
ESCTAGCTAGCTAGCT1QGCTAGTGAGTC
i = G TGBC G TAGGCAAG AGT |
C. Mutant codon12 GAT (KRAS-PF1) i R o TR il H_j Miuniod i

ESCTAGCYAGCTAGCTAGCTAZGDTGAGZ'I;C

917 21 uansInTsunsuaaanisld primer aiin KRAS-PF1

R - mdﬁ TR cfec ........ G ..W_IAGGCA,AG.., AGT. |
'

I |
1600 R \_1’\ '\[ﬁ "\_,\\_1\\_‘
ES CTAGCTAGCTAGCTAGCTAGTGAGTC

1m0} T GC G TA AG AGT
E. Mutant codon12 TGT (KRAS-PF2) ml M”‘ LP T ii?\T

CTAGCTAGCTAGCTAGCTAGTGAGTC

D. Wild-type codon12 GGT (KRAS-PF2)

G AGT
1650
F. Mutant codon12 AGT (KRAS-PF2) o A‘f ra%c k. TA uﬁiMs o Ju
E S CTAGCTAGCTAGCTASGCTAGTGAGTC

317 22 uanalnlsunsuneanisld primer 1iin KRAS-PF2

v 1

anfinansld primer KRAS-PF3 (5-tgg tag ttg gag ctg gt-3') ax@uganilinale
ll‘V] qq@ qﬂm@ﬂtﬂﬂfﬂu 12 ’NLﬂuﬂ’]ﬁ‘ﬂuﬁ’m’]ﬁ‘ﬂm&lwuﬁﬂﬂWﬂu 13 IﬂﬂL'ﬂquﬂq?Lﬂ@ﬂu

ANLA G 111 A [c.38G>A (codon 13 GAC)] LL@ML‘TJﬂWTﬁ‘LLﬂiWﬁgﬂﬂ 23

to50~VWF— GGC—-G TAGGC-AAG AGT- --------
ild- g - o Ll
G. Wild-type codon13 GGC (KRAS-PF3) 1500 - 0 O A 1 0 0. -

ESCTAGCTAGCTAGCTAGCTAGTGAGTC

|
o . C GG TA( AG _AGTG
H. Mutant codon13 GAC (KRAS-PF3) Mut GC ﬁ G AGT ’
1600 _; .,_,) JLJLJ\._‘ ‘ - o ~,_J\ 1\.1\_1\_.1\_.{(_'

ESCTAGCTAGCTAGCTAGCTAGTGAGTC
s 10 20 25

717 23 uanelnlsunanaeanisld primer aiin KRAS-PF3
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= dg,v 1% P o & IS 1% aa
ﬂ’]ﬁ‘ﬂﬂ‘]ﬂ’]uﬂx‘iiﬁL‘LE‘EI‘LIL‘V]H‘]_Iﬂ’]ﬁ‘ﬁlﬁ":l@‘ﬂ']ﬂ’]?ﬂ@’]ﬂwuﬁqm‘ﬂ\‘lﬂum?ﬁ’&WJEI'Jﬁ

19T LA UTILAZATURILTINDS ANNLEAR NI LA LAT TN FaA0 e Nasu AL Laztleld

TnN3Y AR BN ag AN T UTE I A AT

WRn1snaneiuguay linisnanaiug A

q

wanslugiin 24 uay 25

A. Cell line DNA mix
A1. SW480 (12GTT), 3%Mut (KRAS-PF1)

[wr G T de W]
Mut

= TTGGC, 6, ) | W
'_'”"?é"é'}'/l'é"g'TX};E JL{ X

A3. LoVo (13GAC), 3%Mut (KRAS PF3)

A2. SW480 (12GTT), 2%Mut (KRAS-PF1)

— ——r F I
oMt TT66C, 6, [{LHIN N ‘H‘
:SCTAGgTAGc Iy

|
!
AL SR V.Y

A4. LoVo (13GAC), 2%Mut (KRAS-PF3)

‘Ji\

10T GGC G 17ooL\An—eéc—e— il ‘- :Jl kil
1700 Ty G| AT ’Mut 6, AC | u\,‘ VT
1600t— It 15(.‘0 -

|
ES CTAGCTAGC
5

_._._.._.

i
== | i1 N
ESCTAGCTAGC h

5

37 24 uamsnsAnelumadiniziaes A1 nsnaneRugiIL ¢.35G>T (codon 12 GTT)
lumadfiinisnaneiuisenas 3 anansnnmaliluiiaeds Ghe AalnlTinouds, 99133
WEainas) A2: n1snanaiugluL ¢.35G>T (codon 12 GTT) TuadiinInaneius Seeay

2 gun90n Rl EdnedneRa InlaT A uinmalnndneAausanes A3 uas Ad: N3

NAER UL c.38G>A (codon 13 GAC) @aun3ansalifiaeis inlsiaauds uwsiliainiem

praalfuuLuTained ivluaad WRnsnansRuisenas 3 uas



B. Paraffin colon tumor DNA mix
B1. 12GTT, 20%Mut (KRAS-PF1)

1700

Wi G 1
Mut TTGGC |
O e

ESCTAG (5: S

Wt G 1
1700 TTat AT T
1600 —_———n—n,

MOWT GG T
Mut AG T
2 Y e ~'._'__J_
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B2. 12GTT, 10%Mut (KRAS-PF1)

WT G T
‘Mut  TTGGC |
10—

ESCTAG (é‘, i

B4. 12GAT, 10%Mut (KRAS-PF1)

TWT G T
T Mut Al T
10—

ES CTAGCT?®#
5

B6. 12AGT, 5%Mut (KRAS-PF2)

1800 T

WT GG T
O Mut AG T
1600

——) —
— —

ESCTAGCT.
5

! v 2 1
917 25 uansnsAne udwdenssediaanesunay wazdalilunimdlulunsean1dlng

B1 UAY B2: MINa18WUEHLIL ¢.35G>T (codon 12 GTT) AMxn90a99a bifaeRs

InlsTiaouas wildanunsanmalifeefauained vsludwieninimaawugiesas 20

waz 10 B3 uay B4: n1snaneiugiuyl c.35G>A (codon 12 GAT) B5 uaz B6: nsnane

WUFULL ¢.34G>A (codon 12 AGT) #181307974 15A22i35 I lsTAaudaviniii
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A8ALUUNFIRE
6.1 suuun15948 (Research design)

HlunsAnedaimansfuuutieunas (Observational Analytic Retrospective Cohort

Study)
6.2 sz1ilauag298 (Research Methodology)

6.2.1. 32113 (Population) Wag Faneng (Sample)

dszansiiuang (Target population) uxnens gl nenifunzidauennadisd

szanssAaaE19 (Sample population) nunafa Eilaelnaiilunzideuaunaise

1R5UN19TINATLAILG 1 NNTIAN W.A.2549 D4 31 FUINAN W.A.2555 LATNTUIHARIMNIIANI

aa IS o A b =2 o =2 =
WETINEN ‘Emmmgmmeﬂummmaﬂmmmﬂﬂm LAZAARRANAINNITANTI AN

6.2.2. INUSTMIN12ARLAANIINN12ANE (Inclusion criteria)

6.2.2.1 ufthanzidauannaiaenlafunisfiade ludeanaisinanouazaiung

o = 1%
muﬂ@mmmmuwuﬂ,m
Yo aa o A o Qg/ dg/ aa
6.2.2.2 16’1?‘1_Iﬂ’??lﬁ]ﬁ"ﬁ@’)u@'ﬂﬂﬁluﬂuiﬁﬂﬂq?W?QQ%MLM@VI’]\?‘WH’WQVIHW

6.2.2.3 HTUHAN NN BINUIMNEINANALAINITDUINIATIAUNNANLALATUNNT

o & = (% = le &’ A g (=N =
ﬂm&lwuqmmﬂummﬂm ua:umqmawumaﬂLﬂu"l’imlmﬂu 51

6.2.3. NI IUN12AALAANAANAINNITANEI (Exclusion criteria)

6.2.3.1 Tapn1eiugnesnlungu Familial polyposis syndrome

6.2.3.2 UsydRifluilosanaeuannaisdunnon
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6.2.4. N1IATUIIAWIARANEINS (sample size)

wasaniunisAnnieAnngneeintsnaeiuiaestuaalunzdeiln

a ¢ 73N = o =2 1 v dsj a o a A
LEHNWANTE IuQﬂQHiﬂﬂ mﬁﬂ‘umﬂmumiﬁﬂmmuuumimuw.fmfm QARFININTN

dl 1 dl g ! v Y
NNTUNILNU BNANNINLTRENE 22
PG o J
vLm”memnmmmu P=02,1P=Q=0.8

1 1 1
= o a

ANYUA MAANTBNYN 95%

ANAHNAAIALARR LN S TE TN +/- 10% (d)

ANUIDINTUIAFIBENIAINGAT N Zy PQ/d’

(1.96)° (0.2) (0.8) / (0.1)°
R 61
A Ny o o o & = = &
LuﬂLummn@’mmmmmslumimfmmm?ﬂmﬂwuﬁfumﬂumimmmjum@mq
an nl' 1 ¥ na// v Qy d” =® < % 1
WEI’]ﬁQV]EI’W]Lﬂ‘LIVL“J wﬂumuﬂ?ﬁmmm:Qmmwm@wumﬂ RQIVIWELNLENL AR EINN

NNIANANNA U lATasay 25 15l 80 918

6.2.5 N1949LNALAZNI99A (Observation and Measurement)

6.2.5.1. pialilann99at
ANTNTBNNIINAERLTaRsEwATa AnTlutatas

6.2.5.2. iAtasiialilunnsin
1) dagaanniatsiden inudayareciilsafoaluiiuiin (Record Form)
2) Mutation analysis: Pyrosequencing method

v U
6.2.6 N19LFI7eI DNA ANNTULLANINENBINN

v 9 1
6.2.6.1. UNTWHANMNENTINEN IATUN1NY Microdissection HNNNNTULNEAR

avlunaaANAAaIUIA 1.5 ml.
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6.2.6.2. ANTLLAN Lysis buffer Il (950:50) 10% Sodium Sulphate 200-400 uL e
\{flunnstiaaaans igaiuaad (Cell Membrane) antiuld Proteinase K 5-10 uL waztinlil

1415 luAsasnAvLANgUNgH (incubator) NgugH 50 °C AielAdnan

u

6.2.6.3. LA phenol chloroform Usnnms 2 winaasduile a1niuinldilui 6,000

. o o @ a < \ A ) A o =
F9UFDWIN TLEIUNA 5 W qqﬂuu@jm@ﬂumi@l@luu@@ﬂmﬁ@ﬂﬂﬂﬂﬂu‘ﬂuq

6.2.6.4. LAN 3 M Sodium Acetate 1Tu157 1/10 229UTNIAININNA $907L 100%
Ethyl Alcohol 500 uL teLilun1sanmznau DNA a1nsiuld glycogen 1 uL waz tinldld

LATENATLANGIUNYHT -20 °C e lidumn

6.2.6.5. Wndaunanyiauua il (centrifuge) M 14,000 sausaun? 1ilwman 15

2N AN AI1UURA

6.2.6.6. ld 70% Ethyl alcohol 500ul wazunlutfun 14,000 sausawd wnan 5
W annifungdauldna

v 2
o

6.2.6.7. \Aix Tris EDTA 50 ul a1ntiussiialingamni 37 C luaan 10 uih azls

3

DNA 28971 1aN1aneN83neNNnsaniInN13mIa Pyrosequencing sa 'l

o & = = o yaa = a a
ﬂq?m?')@ﬁqﬂ’]?ﬂ@']ﬂwuﬁ;mﬂ\‘iﬂulﬁ?’]ﬂsluﬂq?ﬂﬂ‘]&muslsﬁ'Jﬁﬂq?vLWI?GﬁLﬁqusﬁ\j MAUA

(Pyrosequencing technique) TuAMLMIENTN1751891A UNTINTINE N13nanewlgueatiy

q

v

IATIARE ATIANIINANERUTIWAUMIAREUN 12 uaz 13 uazidindduneuaas DNA

sequencing Fa il (AnuninnismsranIsuINIsNanaiug miae Gene Pro Ainails.du 9

ANMEUNNEANERT AN AN TINUNINENAE)

6.3. NgLAusausINdaya (Data Collection)

v
o

TULEITEINNT
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6.3.1. NUNIUITUNITHINLITUNLIFTNA UANWATTH UAZAINTNIBININATE

Wugre9EuAIIa

6.3.2. ANMITLITLLURINITING LATNUNIUITINTTHINLINUNTIS B UNARNS

NaNNTUNNETLazAnnIsnasne Inlstipudanatia

6.3.3. LAUAlATNIINNINIRY UAZIAANNIAUTALANNATULNIINNNTATLETTN ATLY

WANEANERAS ATNaINTINMINENAR

v
o o

JUANLUNIG

6.3.4. sousNseTeg e lFFuntsitadelunzideatia uanyatsd nusialsn

£ 3 o o - o . o
ICD10 SNL°1I’1’J‘T_Iﬂ'W??ﬂiﬂqlutﬁ\iwEI’TU’]Z\]ﬂWW@\m‘EmLLﬂﬁiﬁﬂ’mu'ﬂuﬂ Tudsseazinaninivue

o 3|

6.3.5. :rUNTULHaN NN EINeN I Had g TlunzETie wennatst andeya

209N1ATTINENEINEN T9anenLNaqiaaenIniuazan1 b

o

6.3.6. Wivdiayaaninmeiien tnelduuuiuiindeya (case record form) Tnaifise
Jlugiiuin 1un deyatuguaesdilag, eanisuazeanisuany, nazunsndeuinuvianen
LAZIENINNIFNEN, TWIALAzAIMINIDdfouesan ANaINNIalunIsH AR lE, N1s

FnEBneeANLINe NNIRAALIAUAIAANITTNEN LAZIZLLIIANTRAT AR

6.3.7. A48 TRLAZIIUIINTULLAN W FIne S uAne B unn e

2 1

6.3.8. NENBUNNETNTIAFDLUAZANUUATALIAUDITULLAN A UIaINEIEaTTia ey
a o‘all all = 1Y rally % ac o :: ] o Qy dl’j
Wage NunNgavsannndnFasay 30 Tualasnfianfosds HEE nasaniudsnduiie
dnunningsisemnenasinau uaztlaldlun1319 FFPE (Formalin-Fixed Paraffin
Embedded tissue block) a11401 5-10 g lamialildanuiunediiatia lugouaadnzidamnn

=
ngn
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v

! ng dg/ dl 1 o | & ! dl o 1% 4 ) o
6.3.9. ZQ\‘H]‘HL‘H@‘V]Nﬁuﬂ’]‘j‘ﬁlﬂLﬂu@1@®LLﬂ$@QuWﬂﬁﬂuﬂ°ﬂﬂUL“ll[flLLZW HITRTURDU

= a @
UBANNITLATEHN ALAULR

o & = % ac = QI a o 1
6.3.10. W?Q"ﬂﬂ’]?ﬂ@’]ﬂ‘wuﬁ‘ﬁ@\‘mumﬁ"]@ﬁ’JﬂQﬁVLWI?‘ﬁLﬁQusNL‘V]ﬂuﬂiuﬁﬂLL‘VI‘IN codon

112 uaz 13, ulauanisnananugnngaany

6.3.11. fayarinarefidinfunisAneazgniunnasuuuuuiunndeyauas

o < 4 1] a [ dl o v 2 Y ! ¥ o a o (<1 k24
Aniudingsruumaniamaiineazindeyalidmesiiieyasialyl Inefiinisadaaidug

U

EMELEY
6.4. M3LATIsUTaYA (Data Analysis)
Anmzitieyalnenislillsunsn SPSS version 17
6.4.1. Primary endpoint A3XgNYIN1TNATENUTIBeEUATIA lUNZT NN A3l

6.4.2. Secondary endpoint AINANWUEIEMINNTNANETUTIDIEULATIA TUNEITS
weNnatsEiunweInsniadisa wazgtuuuninaneiugaestiunsa lunsdauennaied

Asnumalaneud 12
6.4.3. n19a31l403a (Summarization of Data)
windiayaiili Categorical data azagiliiayalugiluas proportion ¥sa percent
wndayaiilu Continuous data avaj1liayalugilaes mean uag standard error
6.4.4. n9tilauadaya (Data presentation)
m13719 (Table) Wazngw (Graph)
6.4.5. NNIMARBLANNAF1Y (Hypothesis testing)

NARDLAINUANFNNTBIANTNTDINITNA LR U TasEuATalae 1 Chi-square
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o

NeaaLANNANTUSIzdeNIINafaiusrestiuAsa lunz SaTiln wanyatael fu

nsnenngadaaslsalng 1 univariate survival analyses AneiaE Kaplan-Meier o log-rank

6.5. ly1IN19a52695N (Ethical Considerations)

dl [~1 = o le dﬁl < a a 6 7 dl Yo
WasanifunisAnenIaanisinguilansiieniin LANNATE ?Iﬂ\‘]EqJ]ﬂQEIVIVL@?‘LIﬂ’]ﬁ‘

Fnenludanvinn1smneaafitAEn1e molecular genetic A8 nlsTiAauTe Teazlalll

HansznusanIsinE i uN LA rethausatingle

6.6. aUaTIANDIUNATUTTNINNTIINIRBUASNIASNNTUA LY (Obstacles and

strategies to solve the problems)

v
A o o o

N33AetRdas Al umMATANIIATIATUHEN WNENEINE INaUIN1INAERLETD
= = . P PR o o o A
BuLAINg 1HeIaINIINeRsanaiaslfiimnisdinanudssmalng dafluiiesnimanses

RN WEINITBI A 1898ULATIAURINUNY Gene Pro ADLY
TuaN3RWNTIN WAN1IMIANITUINIINATLN UG D

1
=

WANEANERT ARNAINTINUNINENAE HANNTaNTisuEesresiasliRnig Wmiin
v a e/ dld o = o a e/ ¥ . .
WeatiiAn1shiadudunayieaaneluniemanistgdRnislusnu mutation analysis

NIRRT IUlUNIAIIRUINITNA BN UG B9EWIATIA

ey luiasanuuihauasiuiagainninsaaia ldileanaiuaui asae 19

fi9an13 (Sample size) WasanaiAnIsniraNziFemin waNnaise Aaudnatias usan

o1
a o aAa

naRdsiniluAnsuuUieunal uazniInarINIINAeRITIasEwAE aun9n 1T

o 4

v 1
HANNENTINSNNINTTFFeNDTNNAY wazilal8lun19u FFPE (Formalin-Fixed

Paraffin Embedded tissue block) 16 asa1u19n ldauiiantaneniananiniusnms 151

v v 7
al o

ANANTINENEINEN Siaunadlalszanns 3-5 1 anadnnnn gt uIan1enweNsIng1ann

o A = oy o
@ﬂquu@uﬂmqﬁﬂﬂq?QNﬂQﬂ1ﬂ



6.7. MIVIHNINUWINeazm 319U {1 (Administration and time schedule)
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MFAUUUNT

2554

2555

2556

11112

10(11

1. MIAITINIU

< 9
2. WnuiUsya

Pyrosequencing study

(0]
91UNA mutation .
F)
3. 9IUTINVRYA 0|0 o|o|oO o)
a J Y
4. UATITHVOYQ o]
=1 =) o
5. 15yUITENNMTUUTUD olo

9
voya

6.8. uilszunne (Budget)

WUANYUASE N1ATTNREIANART UILRNgsANARTNITaaNe U atu a1y

Al lun1Insaan1etieslimEn1ssine

A Pyrosequencing (1,000 L1/ A34)

A1 Primer

ANLFITHINIANANT

EAPRN

80,000

100,000

5,000

185,000

umn

U

U

U
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NANTSANEN

7.1 ansazuzIuaadlseinsidne (Baseline patient characteristics)

v dl [<] [~3 a a & Y o o ai 6 3 1
frlogmenunz Feriinuannaisd Windunisinunnlasmenunaqinangnd Aaus
1 NNTIAN W.A.2549 T4 31 FuAN W.A.2555 waliiunisatadaniusiialsa ICD10
219U 135 918 wadinnsilunisdnaendinnisAne 63 9e taefilaaaiuan 72 e 7
%3 =3 v 1 % I aa o [ tﬂl tdl 1 ] (-3 a a ¢
AnaanaINNIIAnEfiatmanasielaun dladeflulsnaunlildusdeatinuanyatad 10
718 (1 Peniluiiesanaas ampulla, 1 9neiilunzifasuaay, 2 neflunzifarean lEandon
% | < 1 a oa/ a G| < a dl aa o/ [~
Ay, 1 :efunziderevientuiuiindiudansy, 5 efunvideniingu), Waduuzide
a a o o an dl 1 aa A %
AR WANNATIT AINANBUTAINNINNAREN Ine i liANansIan1anenBInentiudy 22 31e,

TRTwlan e sinenainnsndensaaninisnateiugsie s 3 e, uasduiad e

WaNazaINIIAIRIANINIINABNUG L 37 9181 AdwansLELRT 2

ﬁﬂwm:ﬁyugmmmmmﬂiﬁﬁﬂm 63 318 ANBEgIUeNE 64 1) (AnTide 35-85 T)
WAT1E 31 918 (3eaay 49.2) WA 32 118 ($ataz 50.8) EGOC performance status
0-1 54 98 (Bataz 85.7) Hlsailsyansa 32 3¢ (3aaay 50.8) lHun AnuAulatings 20
9181 (3o21az 62.5), WU 12 918 (Fanay 38.7), lasiuluiaengs 11 e (Fanay 35.5)
wasilifien 1 MefitllssiRilunsGerinausubag Gasas 3.2) anulunlifidsedm
Tsanz39lunsaunia 54 9e (Beaas 85.7) wazlifilsedR hereditary polyposis
syndromes uazilasentes wanyaael Wanew dsulunjunfoaenisdaanaes 51 91,
1andied 30 218, AnFevadrianIauFuing 15 e, 'ﬂ’]ﬂ"]'a“%‘lu”l 1&un aavlden@en 5 9e,
deavnsuaztimiinan 38 e waglifiannns 2 ;e sraznaeatRuATionIsaunIzs

o

1F5un199Tade Windyu 3.15 + 0.59 LAau (A4 0.10-24.64 1AAY) AIA13I9N 7
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¥

wnunA 2 ilaaidngaunis@nmn 135 978 (CONSORT diagram)

\ a o aa o 1 & = A a 1y
éﬂ?ﬂﬂulﬁliﬂﬂ'lﬁ'J“Ll%ﬂﬂ??LﬂuN%LiQ“ﬁuﬂl!ﬂNmaﬁﬂ 9‘]13J§Wﬁ1§ﬂ ICD 10 135 518

@

aa < 4
MaduiluTsadua 10 510

4 )

Ampullary adenoma (1), Paraganglioma (1),

Duodenal CA (2), Pancreas CA (1), CholangioCA

(1), NET (2), Colon CA (1), IPMN (1)

N\ J

' iy Yo aa d 3 a 7
Athen Idsumsiteneiniluuzs wilateunaise125 510

M

aa o g [
r Tanetlu ampullary cancer TagoHuanbULNI

=

Wews aann (ludnamsasrananensinendudu) 22 s1e

@

< < a a a aa A o
QEJL‘].]M&J%L‘N%HWL’E)MK‘!?HEEJ Taefinans1an w5 Inedudy 103 519

2 & A A 4 2 X A A
FUIHDFAINTIIINNTN.OU 1190 “Humi)gﬂﬂmm)"lﬂ

o A A ' ' A a Y
poe=s INHINONITN. DU Ulllﬁ']“”liﬂﬁ\iﬁi')"ﬂlwulﬁilulﬂ 3919

\

2 Xy ' o <
( %uLﬁﬂ"lmﬁmWﬂmm’Ji]mmﬁﬂmﬂwui; 37 319

=

v,
<

' v = Y A =~ A
ﬁ\iﬁi'ﬁ]fﬂiﬂﬁ?ﬂwuﬁm@\iﬂu!ﬂﬁWﬁﬂﬁﬂjﬁqWIi"MﬂjuGﬁQ 63 518
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A19199 7 uaRsANEMzNUgIuaadlszIInsNAN®T 63 918 (Baseline Characteristics)

Eazeline Characteristics Overall population (N = 63)

IMedian age. years (range) G4 (35-85)
Male, n (°4) 31 (49.2)
Female, n (%) 32 (50.8)
ECOG PS 0-1, n (%%) 54 (85.7)
ECOG PS 2, n (%%) 6 (9.5)
Comorbidities, n (%4) 32 (50.8)
+Hypertension, n (%) 20 (B2.5)
«Diabetes mellitus, n (%) 12 (38.7)
Dyslipidemia, n (%) 11 (35.5%)
«Other cancers, n (%) 1(3.2)
No comorbidities, n (%) 30 (47.6)
Ne family history of cancer, n () 54 (85.7)
Duration of symptoms, mean £ SE, months (range) 3.15 * 0.59 (0.10-24.64)
Smoking, n (%%) 12 (19)
Aleohol drinking, n (%) 15 (23.8)

Clinical presentation, n (%:)

+Jaundice 51 (81)

« & bdominal pain 30 (47.6)
«Cholangitis 15 (23.8)
- Anorexia and weight |0ss 35 (50.3)
Mausea’ vomiting 5 (7.9

« A symptamatic 2 (3.2)
Total bilirukin at diagnoesis, meantSE, mg/dl 7.91%x1.22

frloamnanaliFunisusiauuL Whipple's operation Ingiilszazanslsnniu TNM
staging (AJCC 7" Edition, 2010) #ail stage IA, 1B, lIA, 1IB, Il uaz IV $eaaz 11.1, 12.7,
9.5, 28.6, 36.5 uar 1.6 mmasu doulunjegluszey 1-2 (Geeay 61.9) NANIINTIANN

WenBInen wudn danlug)Taunefeunsiiuinndn 2 wuiwns (3aaaz 66.7), histologic
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grade 1Y well-moderately differentiated (Gazaz 95.2), lymphovascular invasion Gaua

52.4), negative surgical margin (38882 84.1) uazAsanuinisnszanaldfseantnmaeg

dnaumee (Basay 58.7) Aan19149 8

A19199N 8 WARINANTIANIIWENEINE

Pathological characteristics Overall
N =63

Pathological TNM stage, n (%)

/1 39 (61.9)

/v 24 (38.1)

T size, n (%)

<2cm 21 (33.3)

>2cm 42 (66.7)

T stage, n (%)

T1/T2 22 (34.9)

T3/T4 41 (65.1)

Histologic grade, n (%)

Well/moderate differentiated 60 (95.2)

Poor/undifferentiated 3(4.8)

Lymphovascular invasion, n (%)

Absent 30 (47.6)

Present 33 (52.4)

Margin status, n (%)

Negative 53 (84.1)

Positive 10 (15.9)

Lymph node status, n (%)

Negative 26 (41.3)

Positive 37 (58.7)
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frloaliFunnsfne T uiagtngn (adjuvant treatment) 31 3181 (Gaaiay 49.2) Tae
1F5unefnsaseatiiings 12 978 $esaz 38.7), aaliininfaudun1saneugd 18 e
(5euay 58.1) uazansuatetwmen 1918 (Feeas 3.2) lnagasanaiininilafuse

Fluoropyrimidine 5 718 Wa¥ Gemcitabine 7 918 AaMN3N9N 9

AN9197 9 LAAINITSNENLATNURINITHIAA (adjuvant treatment)

Adjuvant treatment Overall population (N = 63)

Adjuvant treatment, n (%

. Yes 31 (49.2)
. Mo 32 (50.8)

Adjuvant modality, n (%)

« Chemotherapy alone 12 [28.7)
+ Chemoradiotherapy 18 (58.1)
+ Radiotherapy alone 1(3.2)

Chemotherapy regimen, n
* Fluoropyrimidines 5

+ Gemcitabine K

7.2 Anugnaansnatgnugrasdunnslunzisaiauannais

ﬁjﬂwﬁﬁqmammm@mmsnmm‘fuﬁ:mmiumm 63 318 WU 34 e laiinng
NANERUFIBIEULATIA (K-ras wild type) Uz 29 mﬂﬁﬁm?ﬂmﬂﬁuﬁmmﬁmmm (K-ras
mutation) AndluEetas 46 A auANANNANNNTAN LMY W ANTa ARFEN B
FIIRANLINNINAERLEIBEUATIA 2 918310 9 918 visaAnTlWbanay 22.2 HANLANFNY

%

azalitdATuneana (P<0.0001)

Treamunisnanswugnaumisiane 12 4101 28 918 ($etay 96.6) LATAILMLS

Tanau 13 a1uau 1 918 (Goaas 3.4) Tnanvuni1ailaeuulaseafALILE AIUNLART 3



57

WHUDRT 3 uansgtluuunisnanawugarasdulAsIansuldAnaun 12 uaz 13

60%
50%1] O wild type
20% B GAT
OGTT
30% ] OcGT
BTGT
20% ] OGcT
10% B AGT
ﬁ OGAC
0% T T ﬂ. T

Wild type Codon12 Codon 13

Tnaiftlog 1 sremnunisnaneiugaesduasansumisianew 12 1l 2 iy Pe waew

a1n GGT il TGT way GTT

1
alal o s 6 o/

TN UAIHANFNNFZUIN AN HTUZN I AT UARDN LA NEN BN DT AN ANNUS U
o '8 al 1 al o o o aa 1 U 1 dld
N19ATIANLNIINANLNUFIBIEUATIABLNNHUEAIATUNINATA waRuualHnlunguniinag
o & = p i ) = =
NaEWUEIB9EIWATIA il ECOG performance status Weindn, agfluszezlsan 3-4, §
histologic grade WU poorly 1138 undifferentiated dn1snszanaaaslsalldimaninmans

dnaAen waznsEnERNWLE positive surgical margin §1nN91 NgNRliENIINANeuga8

f1LAT74 AIAN9N9N 10 LAE 11
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M157°9N 10 Llﬂﬂﬂﬂﬂﬂmz'ﬂ'\\iﬂ'\uﬂﬂuﬂ“ﬂﬂﬁﬂ'@“ﬂ“Llazvluuﬂqsﬂ@qﬂwuﬁqm'ﬂﬂﬂu

LA

Clinical factors KRAS mutation
N=29
Median age, yvears (range) B4 [35-85)
Male, n (%) 16 (55.2)
Female, n (%) 13 (44.8)
ECOG PSS 0-1, n (%) /}% 75.9)
ECQG PS 2, N (%) L ZA(38)
SIS T o=z
Comorbidities, n (%) 15 (51.7)
Duration of symptoms, me //&/ V\g 2 630,59
,‘/ \ .
months (range) \A (0.39-17.48)
- '; =¥ a{{
Smoking, n (%) 4 [13.8)
Y 2)
Alcohal drinking, n (%) E\ 724 “l],
K__,/(rm
Total bilirubin at diagnosis, a0t1 632
meantSE, maidl (range) (0.43-2932)

KRAS wild type

N = 34

4.5 (36-83)

15 (44.1)
19 (55.9)

32 (94.1)
2 (5.9)

17 (50)

3.57+0.96
(0.1-24.64)

8 (22.5)

8 (22.5)

2 6+179
(0.23-42.82)

0683

0.38

0.05

075

0.44

0.43

0.83

0.81
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AN51991 11 WAAIANBUENIAUNENEINENaRIngunAwaz liinsnananuguacEy

LATA

Pathological TNM stage, n (%)
= £l
= [1£1%

Tumeor size. n (%)
=< 2cm
== 2cm

= Mean®SE, cm (range)

T stage, n (%)
= T1TZ
= T3T4

Histologic grade, n (%)
= Well/Moderately differentiated
= Poorly/Undifferentiated

Lymphovascular invasion, n {%3)
= Absent

= Present

largin status, n (%)
= Megative

= Positive margin

Lymph node status, n (%)
= Megative

= Positive

12 (41.4)
17 (58.6)
2 5640.20 (1-5.4)

8 (31.1)
20 (68.49)

27 (93.1)
2 (6.9)

22 (75.49)
7 (24.1)

9 (26.5)
25 (73.5)
2 7240.22 (0.5-5.7)

13 (38.2)
21 (61.8)

33 (97.1)
1 (2.4)

0.12

0.21

0.55

0.58

0.36

0.09

0.31
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ANUANNANNUETZNINTTRRENAIUNIFFNHATNNAINITHIF AN UNITATIANL

nInaeRlfaestiuAgIa wugn TiANuAnEeduRail AIRn9eh 12

AN51991 12 WARINFINHIATNUAINISHNARIRINauNHkaz i nsnanaRuguas

SULAIE

Adjuvant treatment KRAS mutation | KRAS wild type
N=29 N =34
Adjuvant treatment, n (%) 0.25
s Yesg 12 (41.3) 19 (55.9)
+ Mo 17 (58.6) 15 (44.1)

Adjuvant modality, n (%)

+ Chemotherapy alone 3028) 9474
+ Chemoradiotherapy 8 (667 10 (52 8)
+ Radiotherapy alone 1(83) 0

Chemotherapy regimen, n
+ Fluoropyrimidines 1 <4

+» Gemcitabine 2 3]

a < a s
7.3 msnaaRufrasiulAsalunsfadatanyatsanunisnennsauadisa

Ipe1991 UszansNANE 63 378 AN12ATARARIN NANTELFIUWINGTL 14.98 1Hau
a9
(ANWAE 0.76 — 65.25 whaw) NEthan@sdan 27 :1e, WErloandlsanBu 4 98 uazfileem

faineguarisaliinBy 32 :e TnailAnsiae §11299N19920TIR 38.34 LABU (95%

D

confidence interval 21.28 — 55.41) Lavi8naN13300TIRAN 5 1) 5088y 24.8 Fananalu

WHLAHT 4



61

Overall Survival

I Survival Function
1.07 H = Censored

0.5 L

0.6

Cumulative proportion of Survival

[ S
0.4 —
0.2+
0.0
T I T T
0.00 2000 40.00 B0.00

Time months

aa . | 1 [ a
LLNuQ&Iﬁ 4 LgmY Kaplan-Meier survival curve maqﬁﬂwu:wwummuw“m@é 63 91¢

ANNBEFIUIBIN9IENTIN NgNT LN snate U IRsEUATIEA WINL 44.32

\haL (95% confidence interval 21.50 — 67.14) uarddnsnNsatsani 5 1 winiueaay

v
a al o

31.7 Tnafihalunguill@a®an 13 918 uLavfRTIR0L1TUNANTRARINIR 21 318

o

(FN3TB8IFIUIBINIIATIARARTN BEN 16.38 Lhaw, ATWAE 1.12 - 62.16 1R8w)

ANNEE§IUL09N90ATIR IUNGNNHNNINAEN U109 WATIA 29.93 LAY (95%

q

confidence interval 19.36 — 40.49) uazdidnsnsatisand 5 1] windusasas 19.6 Tnadl

72 a aa 1 dgj aAala A a % 1 %
@Jﬂ’]ﬂmﬂ“ﬁ'}[ﬂluﬂ@ﬁu 14 318 LAZENNTIADEYNTDUIANITAANTINLA 15 T8 (ﬂ’mﬁﬂﬁs’]uﬂl’ﬂ\i

NNIATIARAAIN BT 13.34 LAY, ANNAR 0.76 — 65.25 Lhaw)

= o

nsianAseAragisanIngu A NwANEiuatRTid ATy neada (P =
0.35) wanugngunAnInaeinfaasiuama Huualiiunaridnsnissesdiaiioand,

1 ¢=4I S o & = o zaall
ﬂ@NVIiQJNﬂ’]?ﬂ@’]ﬁlWHﬁq‘ﬂﬂ\‘iﬂMLﬂ?’]'& @QLL@@QIMLLNHQNVI 5
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Overall Survival

1.0 =t |
T

__ 08+ L
g KRAS Wild type
o EE—
. +—+—+
o 06 I
o
E KRAS Mutation ™ |
o
2 L + + +
1=
o
@ 0.4
2
s L
=3
E
3
(3]

0.2 I 3

P=0.35
0.0
T T | T
0.00 20,00 40.00 £0.00

Time (months)

aa . - @ <@ a acaa
WHUDNN S LaAI Kaplan-Meier survival curve m@ﬂgﬂ"aﬂuzu‘wumLL'astumsszLLax

luinsnanawuguasduiAsa

fadennudninasionisnainsnilspvasnziieaiinuennadad Hun TNM stage Iil-
IV (P=0.03), poorly ¥#@ undifferentiated histologic grade (P=0.003), n1snszany lildasau
RPN (P=0.02), n9H lymphovascular invasion (P=0.01) Wa< positive surgical margin

(P=0.003) AuaAIlUANTIN 13 UATUNUNNN 6
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= o aa ' o K < a a o
M1519N 13 LLﬂﬂ\?ﬁQQﬂﬂNN’am’ﬂﬂ'\‘iWﬂ'\ﬂ‘iWT‘iﬂm’ﬂﬂEﬂ')ﬂ“zL‘J\?“ﬁuﬂLL’BNWﬂﬂ'\‘Jﬂ Iﬂﬂ

Tdn153Aszinuumansiagn (Univariate analysis)

Parameter Median OS Log-Rank
(months) P value
Age 0.09
. <65vyears 35 (56) 28.95 8.9
+ >65years 28 (44) 62.16 28.3
Sex 0.34
 Male 31 (49) 29.93 20.1
+ Female 32 (51) 52.83 35.2
TNM staging 0.03
1 39 (61.9) 52.83 20.2
o NV 24 (38.1) 22.54 20
Tumor size 0.23
- <2cm 21 (33) 52.83 38.7
e >2cm 42 (67) 28.95 20.5
T stage 0.19
- T1/T2 22 (34.9) 60.68 60.5
- T3/T4 41 (65.1) 29.93 26.8
Histologic grade 0.003
+  Well/Moderately differentiated 60 (95.2) 38.34 25.8

»  Poorly/Undifferentiated 3(4.8) 7.66 0
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= 1 o aa 1 o v 4 a o
A1990 13 (Aa) LL‘Nﬂﬂﬁ“\ﬂﬂ‘ﬂ&lN’&"Iﬂ’ﬂﬂ']i‘WEI"Iﬂ?ﬂJI‘J‘ﬂ“II’ﬂ\?ﬁd‘l.l')ﬂ?»lzLi\ﬁiuﬂLL’BNW"’&']%‘EI

nelEn153iAgIETinuuALUsLAea (Univariate analysis)

Parameter Log-Rank
0S P value
(months)
LN status 0.02
+ Negative 26 (41.3) 60.68 28.5
* Positive 37 (58.7) 23.62 19.3
LVI 0.01
+ Absent 30 (47.6) 52.83 29.1
. Present 33 (524) 22.54 23.2
Margin status 0.003
* Negative 53 (84.1) 44.32 29.5
+ Positive TO0E(15.9) 9.07 0
KRAS status 0.35
+  Wild type 34 (53.97) 44.32 31.7

«  Mutation 29 (46.03) 29.93 19.6
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TNM stage 12
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TNM stage 34

Cumulative proportion of Survival
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Lymph node status

Cumulative proportion of Survival

b
Ll— LN negative

LN positive

P=0.03
ood 0o P-002
T T T T
om0 200 100 5000 000 20.00 40.00 60.00
Time (months) Time (months)
Histologic grade Lymphovascular invasion (LVI)
1.0

1.0 **HH:'L - + |
- ® 05
g “_‘L‘ 2 ZZ b | LVI absent
> 057 5 | REN—
@ | 2
- Well/ moderately differentiated =
o g 064
5067 £ ——
t 2
o o
S 5 LVI present +
= @ 044
& g4 Ly ¢
@ =
> E
] E]
'_; E
E 024 Poorly/ undifferentiated 5 0.2
S
o —+

0o P 0003 ood  P=0D1

T T T T
000 2000 4000 £0.00 000 2000 400 5000

Time (months)

Time (months)

Surgical Margin Status

Cumulative proportion of Survival
f

0od P -0.003

Margin negative

Margin positive

T T
0.00 2000

T T
40.00 50.00

Time (meonths)

UNUNAN 6 WARY Kaplan-Meier survival curve MNLIA[ENIIATUNENEANLIULILINNG

u

ATIEIAILUSIAED (Univariate analysis)
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Wan1nnsmanzsiiuusaudsvanesia (Multivariate analysis) wudntlasentuase
nnangnsnilangednziiaaiinuennaiatl 1fiun poorly 198 undifferentiated histologic
grade (P=0.03), Nl lymphovascular invasion (P=0.02) Wa< positive surgical margin

(P=0.009) Aam19197 14

= o aa ' o 2 <@ a a o
A5 14 uapatladeninananiswensmlsaragianzisaaiauanyaiss Tns
Tdn1sAmgznuumAaLlsiRe (Univariate analysis) wazhuumaulsuanama

(Multivariate analysis)

Parameters Univariate analysis Multivariate analysis
TNM staging 0.03 0.12
Tumor size 0.23 0.89
Histologic grade 0.003 0.03
LN status 0.02 0.94
LVI 0.01 0.02
Margin status 0.003 0.009
KRAS status 0.35 0.64

uananBliinifimzidnanisetsaninailsaainisa (progression-free-

i v v 1
survival, PFS) $aufingl uagwudn dssannsidnsisun 63 s1atiu JEihanidtnaguay

TealainnGu 32 e TnedlAnsdsegiuaesnissesdiniaataainisn 17.38 hiau (95%

1
1y

confidence interval 9.9 — 24.86) wax #M1N133anTIR LAt AaNTsAN 5 11 asiisatay 29

u
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e aa oAy A o & A

ANNBrgIUTeINsTenTinlneUsAantse lunguitldiinisnaneiuguestuna
WinAL 17.38 et (95% confidence interval 12.37 — 22.39) WAZARAIIN77ATAMLAE
dsrmantsad 51 wirivFesar 30.3 TnadfieTunguuilsaniBuuazise@adan 17 g

! 1= [ | o” o o dl o dl
@Quslﬂﬁyﬂﬂ’]ﬁ‘ﬂﬂ‘]_lLﬂusﬁ'ﬂl‘ﬂ\‘liﬁ‘ﬁLLUUﬂ?Z@WHiﬂHQ@Qﬂqzﬂu’] ANANTINN 15

> e | A o & ~
ﬂ’]llﬁﬂﬂ']u?.lﬂ\‘]ﬂq?ﬂﬂmqmiﬂﬂﬂ?’]ﬂqqﬂiﬁ‘ﬂ 1uﬂQNWNﬂq?ﬂﬂ’]ﬂwuﬁ;mﬂ\?ﬂulﬂiqﬂ

Wil 18.56 121 (95% confidence interval 8.76 — 28.37) WA¥8MIIN1992A TR A

v

dsrmantsnd 51 winiuesar 30.1 Tnafifthailsainiy uavisad@edinlunguil 14

b

! 1=l [ [ o” o o di o dl
718 danluninnsnduiludiveslsauuunszang ldvadansau Aamnsen 15

m5199 15 uamsgtluuumsnauiludraasdsa

Pattern of Overall KRAS mutation KRAS wild type
failure
N = 63
Loco-regional 1 1 0
recurrence
Distant 23 10 13
metastasis
Both 3 1 2
Total 27 12 15 0.69

a o

naTansaninailsaanisarewivaenguluinnuuansneiuesna a4 Aty

N9ala (P = 0.96) [uiu AdLAAS TULHUYHEN 7



Disease free survival (DFS)
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A1571991 16 WARINITANHIANT JNHIUNINLINUANNENTBINITNANEWUFIRIEY

s lunzisrlauanyaiid

Study No. of mutation | % Mutations Method

Motojima " 18.75 Allele specific PCR
Japan

Stork ™ 4 3 75 Allele specific PCR
USA

Scarpa, 1993 () 11 2 18.2 Direct sequencing
Italy

Scarpa,1994 () 17 6 35.3 Direct sequencing
Italy

Howe 92 34 37 Allele specific PCR
USA

Zhao ™ 37 14 38 Direct sequencing
Japan

Chung 17 7 41.2 Allele specific PCR
Netherlands

Rashid 18 11 61.1 Direct sequencing
China

Wittawat 9 2 22.2 Pyrosequencing
Thailand

Pyrosequencing

Wesannifaqiiuesdnisaisuazreuianigewnidng €alulinmuaitnimmaam
o & = A @ (62)dglu/9/ a oa | | | =
nsnaneiugrasiuamanduninsgu® auiuiesdjumAnisluwsiazuia witinasdne

. COE B = aa o & = aal -
UBN Ogmo LATATUS 1@L‘]_FJ'H'LIW]EI‘]_I"JﬁﬂW’W]‘i’]@ﬂqﬁ‘ﬂﬂqﬂwuﬁsﬂ@\‘iﬁlumﬁ'q@LL‘LI‘LI']ﬁLLsNLﬂ’ﬂﬁ‘
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ANINTNUBINIINANERUFIBIEWATIA HANARILARITLAINTNLRINITNATE

Wugaasautlunzian i nnjuaznarsmin Gassy 40-50

801 (5pa1a 70-90)

(65-67
)

" uavwuiasndnlunziFesu

" lunsneiiwunisnananugnsumislaneu 12 $aaay 96.6

waraukalaneau 13 3aaay 3.4 Inanunisilasunilasuasrnsuiugann GGT u GAT

a0 Ay £ o o ool = = A
HINNENADTDEAT 41.3 smLﬂugﬂLmum?ﬂmawugmwumr}mmﬁlumiﬁm:rfmmum

1o o (7,14,15,63) o
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Wild GAT GTT CGT TGT GCT AGT GAC
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M Our study

Bl Howe study
O Chung study
B Zhao study
O Scarpa study
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Tunngan glutunsnanaiugaestiues s lunzsuanna el JAnuAR1aaag

65,66, 71,72 (73-75)

fugLuunfinulunsdedn 1 lun)uaznansmin "uanndnuzesusan” Y natade
LLfth@zwummmaﬁuﬁmmﬂmmmﬁ&'hl,mmiﬂmu 12 1nndafuikelaneu 13 uazwu
nswlasuulasiiapalelngain GGT iflu GAT mn‘ﬁzgmﬁmu wilunzideuaunaistiuay
nzra EInnjuaznanantin aznuAunaINuaEedgluLunIINa e 199E AT

ANINNTN PINTINLNTNA B UIedEwATIaT IAneu 13 Thtieandd Asuandluuwnugiin 9
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10%:-
0%+

mutation

aa @ ] < G A
BA RN 9 megﬂLmuminmzmuqmmsmmsm’l,uumqLmuwumsﬂ,

[~ o 1 L% & 1
nzisea I luaiuaznaavin uazuzisenuaan @

v 1
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Q

wa98uATIaluNzIFeEilin AMPULLARY lugtlaalne

IDNo. .............

Baseline characteristics
1.Age ... yrs
2. Gender 1. Male
3. QAW

4. Performance status

5. Co-morbid

6. Family history of cancer

Birthdates .../...... /...

2. Female

[lo [ Ll s [l4

7. History of hereditary polyposis syndromes (FAP and HNPCC)

8. History of premalignant ampullary adenomas

9. ANEN9INEN

10. Smoking

11. Alcohol status

Diagnosis
12. Clinical presentation

(more than 1)

Clom [CIHTN [Iptp[cvp []
DYes ..................... D No

D Yes D No

D Yes D No

D%%‘wm@/ﬁ*ﬁmwﬁ@ [ 130 um
[Jilseiugsnn [ Ruan
I pack-year
Clauit............ years

[ INever smoking

I drinks/day
Clauit............ years

[_INever alcohol drinking

[Jabdominal pain [Jabdominal mass

Djaundice [] nausea/vomiting
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[ Janemic symptoms [ Imelena/UGIH

Dweight loss [] anorexia/fatigue
[ fever [] asymptomatic S/S
L Other e,
13. Time of clinical presentation.......................c... . months
Date of clinical presentation ...... [o.... fo.... Date of diagnosis ...../...... foi...
14. Lab investigation
14.1 Liver function test Date of collection ...../.....[.....
B .......... mg/dl DB.......... mg/dl
14.2 CA 19-9
Preop ......oooveinn U/ml Date of collection ..... looiid.....
Postop .....cooveven . U/ml Date of collection ..... looiid...
Date of surgery .....[...../.....
15. Diagnosis by [ IFNA [_ICore needle biopsy DSurgical
specimen

16. Site of tissue pathology [] Primary site LN

D Metastatic site .....ccooovveveeivii ...

17. Procedure of diagnosis [ lercp [ JEus [ IPercutaneous
intervention

DOpen biopsy DSurgery
18. Histopathology Date of collection ...... [o... [oo....

18.1 Histology grade
[Jox grade cannot be assessed [ 1G1 well differentiated
[le2 moderately differentiated (3 poorly differentiated
[ 1G4 undifferentiated
18.2 Histologic subtype
[Jintestinal  [] Pancreatobiliary

18.3 LN status [] positive [] negative [ INA



LN involved/LN dissected  .......... [
18.4 Presence of lymphatic, neural, vascular invasion Dyes [Ino LINA

18.5 Margin status [Jro [Jr1 [Rr2

Staging
19. TNM staging by AJCC Cancer Staging, 7" Edition (2010) (circle around TNM)

Primary tumor (T)

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor limited to the ampulla of Vater or sphincter of Oddi

T2 Tumor invades duodenal wall

T3 Tumor invades pancreas

T4 Tumor invades peripancreatic soft tissues or other adjacent organs or

structures other than pancreas (please classified)

[] Large bowel [ IAdrenal gland [] Kidney []
Others.............
Regional lymph nodes (N)

NO No regional lymph node metastasis

N1 Regional lymph node metastasis
Distant metastasis (M)

MO No distant metastasis

M1 Distant metastasis (please classified)
[Liver [IPeritoneum [] Lung [ IBone
[Ibistant LN [ Brain []
Others..................
Stage 0 Tis NO MO
Stage IA T1 NO MO

Stage 1B T2 NO MO
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Stage IIA T3 NO MO
Stage II1B T1 N1 MO
T2 N1 MO
T3 N1 MO
Stage Il T4 Any N MO
Stage IV Any T Any N M1
20. Resectability [ ]Resectable [ JUnresectable [ IMetatstasis

Site of Invasion (only unresectable)

[Isma [Ismv [pPortal vein [1ive [Aorta []
Celiac axis
Treatment
21. Aim [Icurative [ Ipaliiative [ 1Best supportive care
22. Surgery DWhippIe’s operation [IDistal pancreatectomy
[ IPaliative surgery [ Jother .o,

Date of surgery .....[..../J.....

23. Adjuvant Rx [_IRT alone [] Chemotherapy alone
[_Iconcurrent CRT [] Sequential CRT
23.1RT Total dose ........... Gy ....... Fractions .......... Weeks

Date of RT: Start ...../...../..... Finish ..... Y

23.2 Chemotherapy DFluoropyrimidine [ ]Gemcitabine

Dose ......... mg/m2 ... Cycles

Dose reduction Dyes dueto.......... [Tno
Dose delay Dyes dueto.......... [Tno
Discontinue [] yesdueto.......... [Jno

Date: Start ...../...../.....Finish ..... [ooidoi.
24. Palliative Rx [ JRTalone [ Chemotherapy alone [ IBoth
24.1 RT due to [_]Bone metastasis [IBrain metastasis

DSpinal cord compression [ IPain
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24.2 1* line Chemotherapy

response

disease

Dose reduction
Dose delay

Discontinue

Date: Start ...../.....[.....

Response rate by RECIST [] Complete response

24.3 2™ line Chemotherapy

response

disease

25. Complications

(more than 1)

Dose reduction
Dose delay

Discontinue

Date: Start ...../.....[.....

Response rate by RECIST [] Complete response

[]obstructive jaundice

[] Fluoropyrimidine

D Gem + Platinum

[_ICholangitis/Infection

[ Abdominal pain

.......... Cycles
[] yesdueto.......... [ Jno
[] yesdueto.......... [ Jno
[] yesdueto.......... [Tno
Finish ....[.....[.....
[Partial
[_IStable disease [] Progressive
=] Fluoropyrimidine [ ]Gemcitabine
L1others «.voovovieiee.
.......... Cycles
[] yesdueto .......... [Tno
[] yesdueto.......... [ Jno
[] yesdueto.......... [ Jno
Finish ..../....../ ...
[IPartial
[Istable disease [] Progressive
[IPerforation
[ 1Gut obstruction
[ Ascites

DThromboemboIic disease

DGemcitabine
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|:| Distant metastasis from.............ccooiiiii i,

26. Supportive care

26.1 Biliary obstruction [_IBiliary stent [ IpTBD
26.2 Gut obstruction [] Gastro/jejunostomy [_IEnteral stent
[ING tube
26.3 Abdominal pain [ Iceliac plexus block [_IMedications
Follow-up
27. Date of last follow-up ... [ooiid. ...
28. Status last follow-up [ IDeath [ JAlive
29. Date ofdeath ... . )
30. Overall survival ... months (Date of death-Date of diagnosis)

(Date of last F/U-Date of diagnosis)
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