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(SERUM  AMPHIREGULIN  IN  COLORECTAL CARCINOMA AND THE
CORRELATION = WITH LIVER METASTASIS IN KING CHULALONGKORN
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TsAuLLSa Lﬁaﬁﬂﬂmwmszé’maﬁ\lLiqau (amphiregulin, AREG) $1833 ELISA lng
srenunalumieiilansusefiagans vié’ﬂﬁ]’mﬁ?ﬁﬂﬁﬂﬂ‘imeﬁi’mﬁueﬁagammaﬁﬂ
W3 vesUIusaIY enuwailuAidsuazanarsmunguszezuadlsnuzise
mAAull (sensitivity) tagauInmIg (specificity) g ROC curve “Lummsmmju
AURETEEEAUNUTEEEULNSNTEAY psenanuduiusdetadeneinsallsad luifiuaznns
unsnszaelUdadu serinnguiifiduonfitsnAugauazen TnsimunaudiAamneada
1591 p=0.05

nannsAnw fuasuzfedldlnguaz/msennsuinidinisineu 120 51g
wadulsassesd 13 $auau 78 510 (Fevay 65.5) uwazlsasvesd 4 wielsanduidugn
a1 518 ($ovar34.5) lunquitnelsnszesd 4 uasditheflsandudush aedidnansues
seAuLaNllsnauiniY 31.55 pg/mL %aﬁmqm’jwmjmrgliﬂw‘[imzagﬁ 1-3 fifianifiu
15.48 pg/mlL o8 3iiTadfyveadnfi p=0.001 Lﬁ'aﬁmswﬁmmé’uﬁuﬁ‘iwdwmiuﬁﬁ
seiuLeNTIINAUGY (525 pg/mL) uaznauiiflsziunonilandus (<25 pg/mL) wuinngs
Aflsuneniiiagdugs axfinuduiuiunsilsaunsnszaneludaivuasidoyniisves
794 (p<0.001) uazduiusiuladenensallsailaifléna nsil poor differentiated 3o
mucinous histolgical grade (p=0.014), M1 (p=0.001), lymphovascular invasion (p=
0.016) wag perineural invasion (p<0.001)

agunan1sAnen szdunesiispauluden (350) figeunnda 25 pg/mL il
AUFNNUSAUNITHLIALNINTE malﬂmuua%aaumuwawaq uonanPudmuing
awdstusfutadenennsallsailin TudtaelsauziSedldlnajuay/miovmsmin
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# # 5574120730 : MAJOR MEDICINE
KEYWORDS: AMPHIREGULIN / AREG / COLORECTAL CARCINOMA / COLORECTAL
CANCER / LIVER METASTASIS

CHAWALIT ~ CHAYANGSU:  SERUM  AMPHIREGULIN IN  COLORECTAL

CARCINOMA AND THE CORRELATION WITH LIVER METASTASIS IN KING

CHULALONGKORN MEMORIAL HOSPITAL. ADVISOR: ASSOC. PROF. VIROTE

SRIURANPONG, M.D., 40 pp.

Background Amphiregulin (AREG) is one of the epidermal growth factor
receptor (EGFR) ligands and play important roles in several tumor progression and
metastasis. Upregulations of AREG in colonic carcinoma tissue have been shown
to correlate with depth of tumor invasion, nerve invasion and liver metastasis. We
sought to investicate a correlation of serum AREG in colorectal cancer with

clinicopatholosgical parameters and liver metastasis.

Methods Colorectal cancer patients who came to receive treatment at
our institute during August 2013 to March 2014 were enrolled. We collected
baseline serum prior to start any therapy and stored till analysis. Serum AREG was
measured by ELISA using Human Amphiregulin DuoSet (R&D Systems, Minneapolis,
MN). The correlation between each independent clinicopathological

characteristics and serum AREG was analysed.

Results There were 120 patients enrolled to current analysis which
included 78 patients (65.5%) with stage I-lll and 41 patients (34.5%) in advanced
stage. In advanced disease group, the median level of serum AREG was 31.55
pg/mL, which was higher than those of the localized disease group 15.48 pg/mL,
p=0.001. With correlation analyses, serum AREG higher than 25 pg/mL (high serum
AREG) had significantly correlate with liver and peritoneal metastasis (p<0.001).
Additionally, high serum AREG had significant correlation with more poor
differentiated/mucinous histolgical grade (p=0.014), M1 (p=0.001), lymphovascular

invasion (p=0.016) and perineural invasion (p<0.001).

Conclusion High serum AREG (>25 pg/mL) has correlation with liver and
peritoneal metastasis and has a potential impact as a prognostic marker in

colorectal carcinoma.

Department: ~ Medicine Student's Signature

Field of Study: Medicine Advisor's Signature

Academic Year: 2013
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JUT 2 uanadSAuiauuinmegie lngandelusunsy Power and Sample Size

g“dﬁ 3 ROC Curve for AREG cut-off level
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A9 UNEdYANYAILATAED

AREG Amphiregulin

CEA Carcinogenic embryonic antigen

CRC Colorectal carcinoma

EGF Epidermal growth factor

EGFR Epidermal growth factor receptor

ELISA Enzyme-linked immunosorbent
assay

IHC Immunohistochemistry

LM-CRC Liver metastasis colorectal
cancer

LVI Lymphovascular invasion

mL millilitre

ng nanogram

Ps picogram

PNI Perineural invasion

TNM staging system nsdnszezuedlsnugsmIy Tumor

size, Node ey Metastasis
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1.1 anudrdguaznuvasdyninisidy
[ 3 Y IS < &) v v =

ndeyavetesAnIsewnditlanlna. 2551 lspuzsaduamnnismesuduniaves
Uszmnslan Fedwihlsavlawazative  Ussunsussanad 7.6 Auaussadedinan
TspuziSe 3esewar 13 vesideTinvinlandiwiu 58 druau lsaunsaiduanmanisaie 5
(YY) 1% ! < < [ @ o 1 = g
duauwsn lawn uzsalen uzisanszinge s usseiu uessanldvgiuas /v3eningndin

g v aa 2 b > o < . ax
wavnzisaiuull, 2] affvedsausilulsswealnetiu andeyavesanTuusiaumiaal
w..2550 wzSsaldlugnuinndususufaedunene (Sesay 21.5) uazilususunanuly
wends (Gowar 10.4) aeudanuliinlsauzseldlngilulamansisuguiidfyedns

Pil9UaaUsEmAMEULRIN W3]

dlegUaelesunsidadelsaunssdldlvgjuas/vsennsudn wuinfesas 50-60 9z
aglusyeedl 2 uay 3 (TNM stage II, IIl) wazannninfesar 20 avegluszuzunsnszany (TNM
stage V) FsdayannUssmelnenuirddadiunlndifosiufa]  lnesuvisiussadn
uwninszaeliunniigade fiu (Sewaz 30-40) Snsn1ssending 5 Ulnesau Andudesay 65
wiilegUsaglusserunsnszaty dns1Nssentini 5 Uavanwvidaiiesiosas 11[2] ogals
@a [ ! = o Y Y A & 1% a vaa
Anmsndadulussezunsnsemeiilonavilidinvesthetuenduldc]  luneujiadey
n3v CT scan %38 MRI WietieidadenisunsnszaneludeiuredsauziSanldlneg seos
naslasiaunerenulun1sm biomarkers dUgGIATUGIN, Wanaun WIeFULUD (tissue)
~ 1 4 1 v v 1 R U 5 I [ 1
Wetenensalnsunsnszateludaiu Taendsin biomarkers wiantiu o1alutadudiely
nsl@enn1ssne (predictive factor) Uadeaneluniswennsallsa (prognostic factor) %3e

Wlgeadnnnuilvdlunisudne1snw (targeted therapy) sty

wonlsnau (amphiregulin, AREG) undaly epidermal growth factor (EGF)
ligands Faflumumlumsinussluay AREG 2zdniiiliiAn tyrosine phosphorylation
299 EGF receptor (EGFR) wazdinalviiia tumor proliferation, invasion, migration wag
angiogenesis[6] A3 Iupﬁﬂwkﬂmﬁqé’ﬂﬁlmgﬁ?u WU AREG overexpression 11nA71

Sowaz 50[7] wazdlunnisAnwladuduiisunumaes AREG 8u prognostic factor o9
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Ya v = A

e (tissue)(8] iegeg1afey {Idedalauaulanazfinurinsedu AREG @Sy 4

v v §w 1 < Y A @ o 1 = Y
ﬂ’J’]@JﬁNWUﬁﬂUﬂ’]iLLWiﬂﬁB%’W?JEU@ﬂN%LiﬂlﬂmU &[,‘UQJJU'JEJI?F’]@JSLiﬂaﬂlﬁIM@LLaS/ﬂi@W’J’]iWUﬂ
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1.2 AININN15I98
ANDINNAN
(Y] a a & [y} 1y 6 1 < LY} P <
seaukauiisnauludenduiusiunmsunsnszatsveaunsaludu  luddrelsnuasa

aldvguay/vsonnminlulsmetuiagmainsaiviseld

1.3 InUsza9AUaIN15IY
1. WemPadeiidimnuduiusiunmsunsnsznevemassluiy  TufthelsrusiSedld
Ingjuaz/mennsniniulsmeIuiagniansal
2. e dadeiifinnuduiusfunsnensallsavedsauzisealdvaAldsunisingn

LAz SN¥IRIETUINTTIU

1.4 FUNAFIUYDINTIAY
U a a A =] v v v ' < Y
Ho:  sesusenilisniuludenldimnuduiusiunisunsnseaevemsialusiu Ty
Atae TsauzSeanldlvgjuaz/vieninsmin
U a a A = U o fw ] < Y
Ha:  seduseuilisniuludeniianuduiusiumsunsnszatevesunseludy Ty

AU lsnusSadldlngjuas/vievasudn
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Liver metastasis in

colorectal cancer
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Tududesinsmuaulilndifigariu

YU case wag control

JUN 1 uananseumuAnluni3de (Conceptual Framework)



1.6 dannaaUadfiu
v A v Ay Y 2 & A v o1& <
AUennAN1TmlaTINTIdeResiinaduiile (pathology report) Bududnluuzsa
anldlngiuaz/v3ennsninaia adenocarcinoma wagasseiledelianudugennaudisiu

1ASINNSITY

o

1.7 ArdAry
Amphiregulin
AREG
Colorectal Carcinoma
Colorectal Cancer

Liver metastasis

1.8 Y9ANNAVDINISIVY

\Hosngtheusswnldnguaz/mionnsminfidnisunsnszneliiu - dnilusses

ca

lsAn 4 FeenalinsaiiulsanunndsaingUlendeldillsaunsnszane  silinsiiaseni

WNeTaInuNIsNeInNsallsAanalananaanmaaule

mama%zé’fvLLaaﬁ\ILiqﬁuiulﬁamLﬁa@mmﬁmﬁuﬁ‘ﬁumiufwimzmasuaﬂmﬁﬂﬂé'fu

Wy Sildmeiimsfnwvnalvgunneu deenavilifadedidaluuiasesndeldinenutoya

1o

1.9 Ardrfaaudildlunisise

-Colorectal carcinoma (CRC) : uzt5sdldlvajuaz/vm3enansmin

Liver metastasis colorectal cancer (LM-CRO) : uziSsanldlnajuaz/vdennsniniidnag
WNINIEN8URINESIlUAU

“Synchronous liver metastasis : NM15uW3NIz8veILSlURU o afeaduiiitede
wziSeanldvguaz/v3onaswin

“Metachronous liver metastasis : Miuninszsvasunislufy fiAntunmendsainvas
Tasunissnwmgiiealdluguaz/viennsuinluuan

“Simultaneous operation : M3EFANSBYUYEY CRC way LM-CRC lusneiiiy
synchronous liver metastasis

-Portal vein embolization (PVE) : m3gavaandendmeiviafideiu ileiiiuuimanie

sundunsstlrdaunlng/au Josiunizduiny (hepatic failure) “aINISHIARAY



-Two-stage hepatectomy : nsrdmitfesensu 2 afe wladu
“Without PVE : vhnsallilanansasmiesensonldnunlundausn
‘With PVE : lunsdififeuiosensiuunaefounaregluduiiassniu Tneasdn
Hosennduitliligavasaidonreu udrTsanasndenndunssi selrindudui
dniilosonsanudilntu Fvlunsindaiosensulunduiignidudents
Unresectable : flasunmdUszifiuinldannsoridnilesensuiioliuanssnuiile
_Potentially resectable : fasunmduszdiuienanisnidosensuiielinanissnuiiale us
onafeinsmsdnwaunoudy mslieaiivin eanvunveaiosen
-Right lobectomy : NMSHIARRUAGUIT (segment 5, 6, 7, 8) 3e lateral #® middle
hepatic vein
-Left lobectomy : ASENARRUNAULIE (segment 1, 2, 3, 4) %58 medial sio middle
hepatic vein
-Segmental resection : NMIHIFANUNIEINIAVDILFIAE Segment VBIAY
‘Wedge resection : myrdniiasiumuruinvesieseniielils free margin
-Neoadjuvant chemotherapy : N15l#n155nwMIBELATIUITANBUTNIHIGR
“Adjuvant chemotherapy : mslinssnususee it iandvinsinge diew’s
11818 micrometastasis
-Palliative chemotherapy : mﬂﬁmmﬁﬁﬂﬁ’m%’ﬂmLﬁwi’ﬂNasmeﬁmé’mwmiasﬁam an
yupwaslsa sudafinguamdin luftheiliaunsasnulimevinanlsals
-Pathological complete remission (pCR) : linuseglsalagn1snsianisnendingd
-Complete remission (CR) : linussslsalauni1snsranadiln wazn1essdine,
-Partial response (PR) : finsanasanaTinveafouiinldunnnindesay 30
Progressive disease (PD) : fimsifiniuvemasvawuadeuiiialdunnniniesay 20 wie
p3anUToalsalul (new lesion)
“Stable disease (SD) : n1siUAsunlamanuvasuniouiifnlduenmilefainninuves

PR uag PD
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aeuduilolsfld Tnglaildsunansenulag
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UNni 2

N15USNALITSUNTSUNNEITDY

2.1 uauisnau (Amphiregulin)

wawsnaY (amphiregulin, AREG) 1l transmembrane glycoprotein %Qgﬂﬁuwu
adausniledn.a. 1988 Tne Shoyab uavamy Feafausnoenutldan cell line 981 human
breast cancer (MCF-7) AREG Usznausie 252 amino acids @4 soluble form wédnms 78
ey 84 amino acids[9] Qﬂﬁﬂﬂuwﬁﬂu epidermal growth factor (EGF) &ulgin
epiregulin (EREG), transforming growth factor (TGF-Q), heparin binding (HB-EGF),
betacellulin waw heregulin tHusiu Jadeimardazdusmunu biological functions e
w94 epithelial cell waz mesenchymal cell TaglUduiusisu EGF (EGF receptors,
EGFRs)[10]

nsinlsauzissveuywd EGF fdiusaulunisia tumor proliferation, migration,
invasion Wwag angiogenesis[11] laeilladuAumasu (EGFRs) waazinileninliiia tyrosine
phosphorylation finsasdyanameluilunens (downstream  signaling) Lsﬁwajﬁamﬁaa

= Y a Yy v v &, =
eliAinnseuunsieu Iunagavenatedulsauss

Fo989 amphiregulin HuldnannsiifianauiBlaanszdu (positive) vieduds
(negative) cell proliferation muuAvTinveawad Wwadfl AREG nszdumsidulauaziii
wulaun normal mammary epithelial cells, neoplastic mammary epithelial cells,
fibroblasts, waz keratinocytes LuRW 91NN15ANI in vitro FIRAULIWUTT AREG viutidi
drive proliferation 983 malignant cells Tudnwazuas autocrine[12]

nMsAne in vivo wulnaulugvessiiedildlug, nszimive s, Wiul wsesu
gou sl AREG overexpression Wawsvdu AREG  figstiuflennnduiiudiu  tumor

progression Wag poor survival[13]



2.2 unumvasianiisnaulunznidldluguaz/mianasndn
MIANBISEIING AREG AuuziSeanldlunuaz/v3ennamin (colorectal cancer,
CRQ) flogvianenisAne wagluvangudyu [14] [15] WeUw.a. 2534 Ciardiello wazAniz(7]
16vn15m979 AREG, cripto (CR-1) kay EGFR-3 (HER3) Tuduilougieanldlueg) (M primary
way liver metastasis) Auduiloaldlnguazduiund wuindinsuanieonues AREG Uaz
cripto luiuilouziSeanldlugvis primary way liver metastasis 3nnnnGuilound a7n
= dy J . 1 =) 1 a o a & o 1 =
NSANYIUNUIT cripto Way AREG Wnagiiunumdensisniaveslsaugiiealdlng sauds

o1y markers Nddalunsviung  distant metastasis  Inglanizegnedsly  liver

metastasis

ASANWIVDY Yamada wazame[8] TuUn.a.2551 levinnsmnsiaseaulusiu AREG,
EGFR wag HER2 Iu%uLﬁaﬂaaﬁﬂaa CRC Tngns2alu primary tissue 971U 106 #2981
warnsIaduioriunsnszarglususn 16 PLIIRN! WnInTltinadle
immunohistochemistry (IHC) wuinduiiefiunsnszanglusu 13 feghe Govay 81.6%) il
MsAndues AREG wazidlothundingizi multivariate analysis iemanuduiussening
syaulushulaazatiniulladenisnesadiln (clinicopathologic factors) wWudLesszsiu
TUsfiu AREG whthufilaruduiuslunisiinnisunsnszarslusuededfoddymeadn (P
-0.00296) 9N sANEHVlE AREG enaffunumlunsidu predictive marker fiddyues

AsunsnsEaneludiu (liver metastasis) Tu CRC

Tudnm2553  Snsfnwives Watanabe  wawmmig[16]  avinis@nwdionn
predictive marker lun1siiin liver metastasis va99ngU3e CRC §Sunsendad primary
lesion w1 TngldimuinsnsiaBuanig 10 8u (10-gene signature) ARANNTUSH
nsAnmsunsnszagluiy msinwillaldidedetidu 189 fedre aan primary lesion
99 CRC 1IMTIDIATIZUAIELTD  microarray WAy quantitative real-time reverse
transcriptase-polymerase chain reaction (RT-PCR) Tae 160 dhagndldifievnanuduiug
JEWINTEAVVDY gene expression fumsndunndugiveddsn (iver metastasis) wuindl 14
genes fifauduRusSAInan tnennnedduldidon 10 cenes wasadu model Tunns
Funensiin liver metastasis uwazungeuiuiededn 29 fege F1 AREG Hunildlu
10 genes 1t wanuin model fanamanansavhunedieaaiiomsad 86.2% (predictive

accuracy)



nMsAs19Tn AREG anwnsansialdnsluiiodouasd®u (serum) 91nnsnenwes Li
wazane[11] Tudne2553  FedesnsAnudennuddmieedinues AREG s CRC
AIT81AYIIN19MTI9 serum AREG 1agid ELISA Laymsias5¥au AREG Tu tissues 1aeds IHC
Tuffthe 73 718 WUt AREG Widlu serum uaw tissues Hnnnudiiudify CRC manedade
Toun depth of tumor invasion, distant metastasis, nerve invasion Wag vascular

invasion

Serum AREG #&usiusiu vascular invasion @4 vascular invasion wuniislutlade

= 3

wenseflsafilif  (poor prognosis) Amgddeiadiuin serum AREG  erailudladedild
wennsallsaly ludiun1snsaa IHC aes tissues Humuin AREG duusiu depth of tumor
invasion, distant metastasis ez nerve invasion ms.ﬁ'mmm serum by IHC U89 tissues
Hldlugety  enaduandesifanauinfiedns  uesmedensnsialasied 3

FndudaslasunisEnu iy

TuUn.71.2555 Ohchi kazAz[17] 1951891UNaN15MS29 AREG Tu tissues #1835 IHC
Tneiudegaduilevesthe CRC ldsumsidaviaoiun 174 519 wazmugUasly 80
Wou (median follow up) Wuinn1sil AREG luulile primary colorectal tumor duusiu
overall survival (OS) wag relapse free survival (RFS) iteeni1 AugITedeasuin AREG
919l ufUstie prognosis waznmsnaullugrveslsals uredslsAnmunisAnuniifidenis

o o | Py W ! ' v A A . . . =~ v
sealnseds 2 a9 laun nguiegrslilaugaiu fiell amphiregulin-positive asfisTagas 90
wazduIuTeINIsIin OS wag RFS falpeduludesendunisAnuvuindioganniunas

ARANUUIUNBLN DT UTUNARINATD

waznsfnuargalulng.2555 vilag Kuramochi uazmne[18] Anwlugiie CRC
% liver metastasis (synchronous %38 metachronous) 19n513 AREG mRNA Tudiuiilens
primary colorectal tumor waz liver metastases Hawu11 MIHANULANAIIDITEAU AREG

luguillevivaassiumils AREG expression duliiduiusiuaniugves KRAS wagliddidnganse

6 < M Yo v 6w (Y] aa
AUl FURUS TUDRIIN1TIOATIN

Aatiunveyanieglulagiuenavenladn AREG Jufusdfiuen poor prognosis
waz N156A9 liver metastasis Y89 CRC wadaliinisAnwiidu RCT hazuunniog1aunme
= v d' ) v a vV =3 I c{' o = dy d' =
iamwayjawﬂu serum  AREG  €91Up8 9 UUNUIUDINITNINISANWYIU WDANYIA
Auduiussznsraukeniisnauludeadunisunsnszanevesuzselusu Tuglhe

IsangiSaanldlvguaz/v3ennswin



una 3

A5 un15I8

3.1 gUuuUN5IVY
Jumsfinwmanuduiusseninsssauneniisnauludendunisunsnszaevomsiss
Wau  lugUaelseuziseildlnguas/mionnsminuuy  case-control study waz3deids
avduiius (correlation) lnenguiidinu (case) AofUhetidulsausssaldvauaz/mionas
v Ao ' < ! ! A v & < o ¥
winiinmsuninsztevedsauis dunguaiunn (control) AegUhenidulsauzisadld

I 2 o a1 ]
Tnauay/Miennsuinilidnisunsnszangvedlsa
3.2 5208U7EN1933Y

3.2.1 Uszvnsuazngunegig

[V
v a o

dUrenlasumsitadenssedldivguay/vsevmsnin - vadalifinisunsnszane
yoslsAunSuasniinsunInIzendy  Jwndisunssnwnilsmenuiagunansalsening

LWDUAINAL W.A. 2556 — HUAL W.A. 2557

3.2.2 NN UNISAALENLYIUANEN

1. Iasunsifledvugidanlduguas/mionnswin  legBudunisifadenia
weSinerinduilosensiia adenocarcinoma

2. ogsaud 15 Tudysaiduly
nsdifiinsunsnszevedsauns Iidnaeitedeldannsesianeded
e visemaneIne1  uazunndauaasmnaniiuindunisunsnszang
RRIEIEN

a. langlasunissherdunnseeauziSnldlnguas/miennsminunneud
msfnw ldasdumsiidn nsanessdsnun wisesualivntn saudieen
ayulns viegdulafiliiflognuszasdlunsinulsnuzise
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3.2.3 N9 UNISANBNAINNISANEN
v aa o 1 & & a ) Y o =
welasunisitadeinduugiisiinougnielu 5 Yneudrsunmsinw
2. ananuinduuzSaindugiiume  nieutunisitadeuiedinldluguas/
NTONIIUIN
3. Jihevsegakigugendinisnm

3.3 NNFAIUINIUINAIDY

19991nA1 cut-off ¥8d serum amphiregulin (AREG) TurtaelsanuziSednldlvgy
uaz/vomnviindinszaneludu - Ssliimedins@nuilaviandey  deyafiflutiagiuviilu
IsangiSalanvilnadlaiidn (advanced non-small cell lung cancer) WU’jWﬁﬁhﬂaNa@:ﬁ
9.5 pg/mL[19] 'Sﬂmiﬁﬂwmﬁﬂv‘iﬂu@@aﬁq%mwLLS’memﬁ laifilsauzise s1uau 85 S8
WUl 54 518 (64%) SlFAndn 20 pg/mLI20] LAYWUIIYANISATIA serum AREG il
Viomandzilan sensitivity agsening 10-20 pg/mL vﬁ’aﬁuwwﬂ%ﬁaﬁmﬁaﬂié’fﬁh cut-off 7
20 pg/mL fAefnilAannnin 20 pg/mL Fulazdiedn high serum AREG wieanalden cut-

off 1 ROC curve

ndnnailesiunilunguitaslsausdedldlnajuas vovmsudniiins
unsnszeveslsaudaziidndau high serum AREG annninnguiidalisinisuninszangves
Tsmognation 25% warlunguitdslifimsundnszatetu Yszanadadin high serum AREG
oefil 35% WethluAmnammametdagedelusunsy Power and Sample Size (PS) (54
7l 2) wuieamsiftheniinsuninszanevedlsaduau 46 18 uaziidilifimsunsnszane

Y9413A 92 518 LDTFIUANNUANANAINGNIUAU (@ = 0.05 Uag power 80%)
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8 Power and Sample Size Program: Main Window | =8

Gile Edit Leg Help
Sur\wal] t—test] Regression 1] Regression 2 Dichotomous ManteI—HaenszeI] Log]

Studies that are analyzed by chi-square or Fisher's exact test

Output
W¢hat do vou want to know? |Sample size j
Case sample size for uncorrected
chi-sguared test
Design
Matched or Independent? |Independent

Case control? |Ease-Enntm|

How is the alternative hypothesis expressed? |Twu propartions

Uncorrected chi-sguare or Fisher's exact test?

|Uncorrected chi-zquare test

Input

LI Ll L] el L

Caloulate
o |005 r |n.35
- 2 Graphs
Dower [03 z, |60 r
|2
Description

'We are planning a study of independent cases and controls with 2 control(s) per case. =
Prior data indicate that the probability of exposure among controls is 33, If the true
probability of exposure among cases is .6, we will need to study 46 case patients and
92 control patients to be able to reject the null hypothesis that the exposure rates for
case and controls are equal with probability (power) 8. The Type [ error probability
associated with this test of this null hypothesis is 03, We will use an uncorrected chi-
squared statistic to evahate this null hypothesis

JUT 2 uansisAmuuuniieg lngedelusingu Power and Sample Size

(Dupont WD, Plummer WD: 'Power and Sample Size Calculations for studies

Involving Linear Regression', Controlled Clinical Trials 1998; 19:589-601.)

< v
3.4 NM3INUIIVIINUDYE

3.4.1 YULAIPUNTS

1. nummssanssuieiulsauzddildvguasnnsminiifinisunsnszane
sy, Jedefilesunmsineludiunisnensallse,  dJadelunisiialsa
wnsnIzateazkInIstunsshwlsanuuasgulagiu

2. @WelATIT9UITY LarYeANNILYEUIINANLNSSUANTISEETTH

3.4.2 uanduUNIs

a & & vay vo aa o 2 o 1 o 1
1. Suiususunevegnlasumntadeus s ldivguazninsmingelng
FNFUNTFNWTLTINGIUIATRIAINTA ATUALADUAWNAN W.A. 2556 AUDS
= =
\WaudlunAy w.e. 2557
< ¥ gj = Y L v Y
2. vteayannviayssidougthowenuazithely  wazaindigtie g
Haniunsideduninaslunuuiudin (case record form) oA Yoyaiiug
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YUY, BINTHATEINITHANS, SNYEYRILIA, AWIlsa wagdume
NsUNINTEANY, Yeyan1esed@itedy, MssneTlesy waziinisianzidendie
pTvszAuNeLTlInAutSina 10 fiaddns nouwFumsinuilseuzSednld
Inaiuag/m30muin (31U 1 )

MNELUE N15MTIA serum amphiregulin @1ABMALA antibody sandwich

ELISA

3. doyaviaviunvasgidniumsfnumazgniuiinasuuiuutuiin - IneunUnde-
ana wazdniugseuumauiiameslagld record number wazdisianis
Wihgdeyalaegiunnviuy

3.5 M3Aszidaya
Wnseitoyalnalusinsu SPSS version 16.0 wanstoyailunsmuagaisislag
- Baseline characteristics: frequency, proportion (percentage), mean/median
wazSeuWisuseninaeengulagly unpaired t-test 38 Chi-square
- Primary end point: AianeiAnadsvesseiuuefisgiuludonvesiiaesndy
dsouiisunulagld unpaired t-test s Mann-Whitney U test uag

correlation



uny 4

NAN1SAN®

luassseznaiidadendthodmsfinududiufl 1 doney wa. 2556 @ 1
fuen  wa 2557  Sigthedldsunmaitadousisedldlauay/ vdennandnidnas
sl S1uauieau 120 118 Humewe 64 518 (Gevay 53.3) wazinanda 56 510 (So
az 46.7) lneilongidewiiu 64 U fUreiiflengiosiigauazanniigaiunsinwiiniy 16 U

way 88 U muasu (m15199 1)

Atwdlvegy (Sewaz 97) fan1msnene (performance status, PS) agllusesu 0-1
AIULNENIVDY ECOG (Eastern Cooperative Oncology Group) mumﬂml,amﬁﬁﬁmajﬂﬁ
adelsa 3 duduusnlawn lower gastrointestinal bleeding, LGIB (398ag 32.4), bowel

habit change (5owag 22.9) wag abdominal pain (5ovag 18.1)

dmsudiumisvosusiadildlng wulufidiuues colon (cecum &4 rectosigmoid)
64 318 (Seway 54.7) war rectum (upper 89 lower part) 53 518 (Seway 45.3) {Uedu
Ingy (Foway 94.9) 3 well w50 moderate differentiated histological grade Tuudszazuos
lsANgiSamy TNM  staging system wuln@esluanuvseSesay  65.5 aﬁﬂuiwzﬁ 1-3
(localized disease) duszezdi 4 way recurrent disease (advanced disease) wuSosaw

34.5

é’ﬂwmzsﬁauﬂaﬁugmﬁm lauA  depth of tumor invasion, nodal status,

lymphovascular invasion Wag perineural invasion AuaaslumIse9 1



13197 1 wansanvaziiugiuiluvesiieuzissaldlvauaz/mioninsun (n=120)

Age, mean (range), years 63.94 (16-88)
Characteristics Patients (valid %)
Gender
Male 64 (53.3%)
Female 56 (46.7%)

Clinical presentation

LGIB

Bowel habit change

Abdominal pain

Anemia

Gut obstruction

Screening
Other
Unknown

Histological grade

Well/moderate

Poor/mucinous

Unknown
Site

Colon

Rectum

Unknown

Depth of tumor invasion

pPTi-pTs

PTq

Unknown
Lymph nodes

PNo

PN12

Unknown
Metastases

Mo

My

32.4%)
22.9%)
18.1%)
5.7%)
6.7%)
13.3%)
1(1%)
105

34 (
24 (
19 (
6 (
7 (
14 (

93 (94.9%)
5(5.1%)
22

64 (54.7%)
53 (45.3%)
3

72 (82.8%)
15 (17.2%)
33

49 (57%)
37 (43.0%)
34

79 (66.4%)
40 (33.6%)
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Unknown 1

Lymphovascular invasion (LVI)

Positive 45 (54.9%)
Negative 37 (45.1%)
Unknown 38

Perineural invasion (PNI)

Positive 32 (39.0%)
Negative 50 (61.0%)
Unknown 38
Stage

| 16 (13.4%)
Il 35 (29.4%)
I 27 (22.7%)
\Y 29 (24.4%)
Recurrent 12 (10.1%)
Unknown 1

INATNI 2 NUIAINA1YBS serum amphiregulin TugUiengu localized disease

WAz NgY advanced disease WU 15.48 pg/mL wag 31.55 pg/mL Muaey Fadmu

d!dy

WANAUN9ERAN p=0.001 luduena1aves serum CEA (Beilvoyaluns@nwiil 97 51e)

o w

WUd1 nau advanced disease UA189NIINGYN localized disease agailtydAnyneadia

WuReafud p<0.001
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A1919% 2 LER9TEAU serum amphiregulin wag CEA MuszazUeelsa

Localized Advanced
(Stage I-I) (Stage IV/Recurrent)
AREG (pg/mL)
N 78 41
Mean + S.D. 23.11 + 31.87 91.27 + 131.72
Median (IQ1,Q3) 15.48 (8.84,22.92) 31.55(13.84,98.91)
b = 0.001*
CEA (ng/mL)
N 58 39
Mean + S.D. 32.88 + 133.09 303.20 + 663.96
Median (IQ1,IQ3) 3.93(2.14,10.53) 72.90 (16.69,161.10)
b < 0.001*

*Mann-Whitney U test AREG = Amphiregulin  CEA = Carcinoembryonic Antigen

‘Lumiﬁﬂmﬁwmﬁ%’dé‘lﬁ ROC curve (§U1 3) ilofiaganen cut-off 1835 AREG
Tunsuenindu localized (TNM stage I-ll) 450 advanced disease (TNM stage IV uay
recurrent disease) wuinidleidendn AREG fiunnin 25 pg/mL (high AREG group) uagioy
NIMUsBLINAY 25 pg/mL (low AREG group) 2zl sensitivity 51.2% Wag specificity 76.9%

£

(m15199 3) FaduaimunzauiunisAnedl

E‘U‘ﬁ 3 ROC Curve for AREG cut-off level

0.8

=]
=
1

Sensitivity

[=]
.
L

oo T T T T
00 0.2 04 06 0.8 1.0

1 - Specificity

Diagonal segments are produced by ties.
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ANST 3 UARYAT sensitivity waw specificity VB9AN cut-off serum AREG fisesu 10-25

pg/mL
Cut-off serum AREG Sensitivity Specificity
(pg/mL)
10 82.9% 28.2%
15 70.7% 48.7%
20 58.5% 66.7%
25 51.2% 76.9%

Wauusngugienual AREG 9su wud1 §U3e 81 318 dneglundu low AREG
wag 39 s1edneglunady high AREG 91nm15719% 4 wudn Ny high AREG fiddiuves poorly

differentiated/mucinous

perineural invasion (PNI) Uag stage IV/recurrent disease M1MNN3MN&EY low AREG 8g14dl

histological

grade, M,

lymphovascular

Tuddyneadaii p=0.014, p=0.001, p=0.016, p<0.001 uaz p=0.003 MUY

invasion  (LVI),



AITNT 4 LERIANNFLRUS I 19dnBalEn1eAdlinwen5Inen (clinicopathologic

[y

factors) AUSEAUTBY serum amphiregulin

Clinicopathologic factor

Serum AREG

Low (<25 pg/mL) | High (>25 pg/mL) p
Gender
Male 41/81 (50.6%) 23/39 (59.0%) 0.390
Female 40/81 (49.4%) 16/39 (41.0%)
Clinical presentation
LGIB 22/71 (30.6%) 12/33 (36.4%) 0.497
Bowel habit change 15/71 (20.8%) 9/33 (27.3%)
Abdominal pain 13/71 (18.1%) 6/33 (18.2%)
Anemia 4/71 (5.6%) 2/33 (6.1%)
Gut obstruction 4/71 (5.6%) 3/33(9.1%)
Screening 13/71 (18.1%) 1/33 (3.0%)
Site
Colon 39/79 (49.4%) 25/38 (65.8%) 0.095
Rectum 40/79 (50.6%) 13/38 (34.2%)
Histological grade
Well/moderate 67/68 (98.5%) 26/30 (86.7%) 0.014
Poor/mucinous 1/68 (1.5%) 4/30 (13.3%)
Depth of tumor invasion
pTi-pTs 56/66 (84.8%) 16/21 (76.2%) 0.360
pTy 10/66 (15.2%) 5/21 (23.8%)
Lymph nodes
PN 40/66 (60.6%) 9/20 (45.0%) 0.217
I\ 26/66 (39.4%) 11/20 (55.0%)
Metastases
Mo 61/80 (76.2%) 18/39 (46.2%) 0.001°
M; 19/80 (23.8%) 21/39 (53.8%)
Lymphovascular invasion
(Lv1)
Positive 30/63 (47.6%) 15/19 (78.9%) 0.016

Negative

33/63 (52.4%)

4/19 (21.1%)




Perineural invasion (PNI)
Positive 18/63 (28.6%)
Negative 45/63 (71.4%)

Stage
| 15/80 (18.8%)
| 26/80 (32.5%)
Il 19/80 (23.8%)
I\VV/recurrent 20/80 (25.0%)

14/19 (73.7%)
5/19 (26.3%)

1/39 (2.6%)

9/39 (23.1%)
8/39 (20.5%)
21/39 (53.9%)

20

<0.001

0.003

*significant, p<0.05

AUaelspuz s ldlngiuas/vsevmaindinuiinisnszaevedsaludumidug lu

nsfnwnud du (ver) Wusuwdsinuanniign Sevay 50.9 sesawndu Joa (lung)

uawldaynileyaariod (peritoneum) Segay 263 uar 19.3 My fUreUszanamilily

a1 (Fovay 37.5) 1N15152918V04lsATLINNTT 1 swndsduly (157197 5)

= [y o A < 1
A15197 5 WaARENWaElSALAEATLAUININLISIUNTNTLANY (n=40)

Metastasis lesion(s) Patients, n
1 25 (62.5%)
2 13 (32.5%)
3 2 (5.0%)
Site of metastasis
Liver 50.9%
Lung 26.3%
Peritoneum 19.3%
Others 3.5%
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X o A PPN ° | & R aa
u@ﬂﬂqﬂugﬁWquaﬂjﬁﬂﬂJﬂqﬁﬂiﬁﬂqEJGU'ENIiﬂ 3 ALLUUS VYINEDIFY LLagﬁq\l}‘U']EJVlllﬂ'ﬁ

N3A1890elsA 2 duvis 311 12 579 eglungy high serum AREG

g AUFUNUSITNINNTZAUYDS serum AREG wazsumian1snszanevaslsnuztss
WU high AREG fipuduiusiunisnszaneveslsaluds liver waz peritoneum g3

pd1AEVISERAT p<0.001 (1599 6)

M51991 6 WARIALENWUS TEMINIUMUTALZIS NI 5218 fTUTEAUTBY serum amphiregulin

Site of Serum AREG
metastasis Low (<25 pg/mL) | High (>25 pg/mL) p
Liver
Yes 10/81 (12.3%) 19/38 (50.0%) <0.001
No 71/81 (87.7%) 19/38 (50.0%)
Lung
Yes 8/81 (9.9%) 7/38 (18.4%) 0.19
No 73/81 (90.1%) 31/38 (81.6%)
Peritoneum
Yes 2/81 (2.5%) 9/38 (23.7%) <0.001
No 79/81 (97.5%) 29/38 (76.3%)
Other
Yes 1/81 (1.2%) 1/38 (2.6%) 0.58
No 80/81 (98.8%) 37/38 (97.4%)

*missing data 1
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anUs1INANTISANE

wafildannsAnuiinuin advanced disease (TNM stage IV Wag recurrent
disease) U84 colorectal carcinoma (CRC) %ﬁﬁﬂﬂmﬂﬁqqndﬂ localized disease 9813l
eddy waznsdiidu localized disease nsil serum amphiregulin #isnndn 25 pg/mL
(high serum AREG) fianuduiusiutadenensalsaiilaif (poor prognostic parameters)
laun poor differentiated/mucinous histolgical grade, M;, lymphovascular invasion

(LVI) ez perineural invasion (PNI) ﬁu’mﬂjﬂﬂﬁjm low serum AREG

yonantudmusninnsdid hish serum AREG aflmnuduiusiusuniwesnis
nszanevedlsAuziSeluT liver way peritoneum ¢ weiluudvas peritoneum nadaasy s
Tunsagunaidesandnnugtheiiinsnszagludietordananiifios 11 91 uaz 9 18
fuiiinsnszaneluil ver Sawdreuty faefilimanssaisvesetenzannndt 1 wia
WU 15 518 4 14 579 ($oway 93.3) A1 serum AREG >25 pg/mL 21nNafINa1IU19AU
Flidelddn serum AREG Unasdiunuimddaiefunisasaiulauasnsunsnszaeves

lsauzSeanldlvauas/v3anansvin

msAnwAeuntiieadostu AREG war CRC lduandliifiuin AREG expression
Tugwiloves colon tissue Sauduiusiutadonensallsefilai wazuanisanelduans
femnuduiusaonisnszansvedlsaussslUSuuReatu [7, 8, 16, 17, 21] uamsAnui
NULN9EYNNSA5I958RU AREG Tu colon tissue Wity lalldvinisdnuily serum 3o
plasma Tulw.e. 2553 Li wagamy [11] levihnisAnwianuduiusees AREG nutlade
nensaflsaidly serum wa tissue HsWud1 serum AREG figefinnuduiudify vascular
invasion @l tissue TaSAMUdUTLSHU depth of tumor invasion, distant metastasis
LAY nerve invasion WARIETEINAYBIVUIAMIBELATATAlUA1SATIA ELISA vinlnly

ANUNTANTIUAINFURUSTZNIN serum AREG ez AREG tissue expression ha

M3fnwleiin1smsia serum AREG lufdtae CRC d1wau 120 518 Fedadu
m3finw serum AREG lu CRC Munnfigawiiimeiidensiulutagiu waglduanslimiug

5¥AU serum AREG 1 @11130UBNDY poor prognostic parameters wazladeyinuienis
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nsvaevedlsnuzSaluiula ldumnd1eain colon tissue expression Tuvangqnisanwiil

NIUHN

ToliU3aure9n13m599 AREG 911 serum laun 1lidndusiedddduile ndinguae
Malanunsodnuiieluals, Fuiogyvie visevuillawioliifisanasanisniaiiy 2.016e
wiatalunsananieaudingidesnin  3ldnamnalazaltinetesninnsaninuiu
fMod1awingiu  4nanidessRnnaiafienainan@endunistulideinsialivanzay 5.

R . Ao ° va o Y Y A A v @
nsaldnlu  biomarker 917 o19thwildRanunanissnwle  wadedennululagiund
WuReiuAe §aliinnsgIuuean1snga serum AREG, n1sAN®INngI99n serum €3l
Hoy Welileuiu tissue expression ftuANULIBR D aAtoYAS LazdildnunisAne

f9ANUAULUSUDITEIU serum AREG Tulsaztianaiiudlogi

fodrfavosnisfinuiide 1 dwaudthefidinsfnudosnindnausuly  2.86900
M159929 serum AREG Tiflusnnsgrilutlagtu 3.85luildinsfnusioluszozenitagtsven
31 msil high serum AREG fausfazilanuduiusiudadenennsellsadiliia duasdanaluds
MsildnsnstFuveslsa videsnnissendiniiugnit low serum AREG 4.vsidelalls

$11N15M579 AREG Tutissue v MAblaNN1sauanNAMUEUNUSIENING serum wag tissue o
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ayunanIsAnwLAzdaLaUDUIL

= dy Y
nnsAnelasunaladn

Lthelsauzssaldvguaz/vmievnnanidn 7 TNM stage IV 3@ recurrent

disease 9¥3A1 serum amphiregulin ‘171'2;1%’;"1 localized disease (TNM stage I-IIl)

2.5¢9U serum amphiregulin ﬁqq (high serum AREG) Sipuduiusiunisnennsal
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Case Record Form

Serial number

Gender O Male O Female
PS (ECOG) 00 O1 02 03 04
Smoking O Current (.......... pack-year, duration.......... years)
O Ex-smoker (.......... pack-year, duration.......... years, stop

O Non-smoker

Primary lesion (colon, rectum)

Histology grade O well differentiate O moderate

O poor O undifferentiate

Shape O ulcerative O protrude O others
Site O colon O rectum

ol OT1 OT2 OT3 0OT4

pN ONO ONI ON2

M O MO O M1 (only liver metastasis)
Margin OR0O ORI OR2

Vascular invasion O positive O negative

Nerve invasion O positive O negative

........ years)




TNM Staging Ol ol Ol OIV O Recurrent
Date of 1° diagnosis ..
Type of operation ........ccceoveeneenne.

Date of operation .......ccccevevivenienee.

Secondary lesion (liver or other metastasis)

Histology grade O well differentiate O moderate

O poor O undifferentiate

Margin OR0O OR1 OR2
Vascular invasion O positive O negative
Nerve invasion O positive O negative

Date of 1™ diagNOSIS v,
Type of operation ...,

Date of operation ......ccccccveeviveeiiieinee

Factors

Pre-op AREG ..o (date v, )

Before standard treatment

Pre-op CEA .o (date o, )

30



If patient receive Chemotherapy

Aim O neoadjuvant/pre-opO adjuvant O palliative
Regimen O 5FU/LV O FOLFOX O FOLFIR O others (3
Amount .......... cycles

Date of 1° cyCle v

Date of last cycle ...

If patient receive intervention

TYype e Date .o,

When Recurrence

Date ..o,

Mode O local O distant (SY..covvrrrnnenn. )

CEA .........

When Progression

Date ..o

Mode O local O distant (S8Y..ovverrrnnenne. )

[
Y

U
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Human Amphiregulin ELISA
Catalog Number: DY262

This DuoSet ELISA Development kit contains the basic components required
for the development of sandwich ELISAs to measure natural and recombinant
human Amphiregulin. DuoSets are designed for the analysis of cell culture
supernates. Other sample types, such as serum and plasma, need to be validated
prior to use in this DuoSet. Each kit contains sufficient materials to run ELISAs on

approximately fifteen 96-well plates, provided that the following conditions are met:

® The assay is run as summarized in the General ELISA protocol.

® The recommended microplates, buffers, diluents, substrates, and

solutions are used.

MATERIALS PROVIDED
Bring all reagents to room temperature before use.

Capture Antibody (Part 840877, 1 vial) 360 g¢/mL of mouse anti-human
Amphiregulin when reconstituted with 1.0 mL of PBS. After reconstitution, store at 2-
8 °C for up to 60 days or aliquot and store at -20 °C to -70 °C in a manual defrost
freezer for up to 6 months. Dilute to a working concentration of 2.0 ¢/mL in PBS,

without carrier protein.

Detection Antibody (Part 840878, 1 vial) 18 ¢/mL of biotinylated goat anti-human
Amphiregulin when reconstituted with 1.0 mL of Reagent Diluent (see Solutions
Required section). After reconstitution, store at 2-8 °C for up to 60 days or aliquot
and store at -20 °C to -70 °C in a manual defrost freezer for up to 6 months. Dilute

to a working concentration of 100 ng/mL in Reagent Diluent.

Standard (Part 840879, 1 vial) 30 ng/mL of recombinant human Amphiregulin when

reconstituted with 0.5 mL of Reagent Diluent (see Solutions Required section). Allow
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the standard to sit for a minimum of 15 minutes with gentle agitation prior to making
dilutions. Aliquot and store reconstituted standard at -70° C for up to 6 months. A
seven point standard curve using 2-fold serial dilutions in Reagent Diluent, and a high

standard of 1000 pg/mL is recommended.

Streptavidin-HRP (Part 890803, 1 vial) 1.0 mL of streptavidin conjugated to
horseradish-peroxidase. Store at 2-8° C for up to 6 months after initial use. DO NOT
FREEZE. Dilute to the working concentration specified on the vial label using Reagent

Diluent (see Solutions Required section).

SOLUTIONS REQUIRED

PBS 137 mM NaCl, 2.7 mM KCL, 8.1 mM Na,HPO,, 1.5 mM KH,PO,, pH 7.2-7.4, 0.2 um
filtered.

Wash Buffer 0.05% Tween 20 in PBS, pH 7.2-7.4
(R&D Systems Catalog # WA126).

Reagent Diluent 1% BSA in PBS, pH 7.2-7.4, 0.2 um filtered (R&D Systems Catalog #
DY995).

Quality of BSA is critical (see Technical Hints).

Substrate Solution 1:1 mixture of Color Reagent A (H,O,) and Color Reagent B
(Tetramethylbenzidine) (R&D Systems Catalog # DY999).

Stop Solution 2 N H,SO,

(R&D Systems Catalog # DY994).
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GENERAL ELISA PROTOCOL
Plate Preparation

1. Dilute the Capture Antibody to the working concentration in PBS without carrier
protein. Immediately coat a 96-well microplate with 100 pL per well of the diluted

Capture Antibody. Seal the plate and incubate overnight at room temperature.

2. Aspirate each well and wash with Wash Buffer, repeating the process two times for
a total of three washes. Wash by filling each well with Wash Buffer (400 pL) using a
squirt bottle, manifold dispenser, or autowasher. Complete removal of liquid at each
step is essential for good performance. After the last wash, remove any remaining
Wash Buffer by aspirating or by inverting the plate and blotting it against clean paper

towels.

3. Block plates by adding 300 pL of Reagent Diluent to each well. Incubate at room

temperature for a minimum of 1 hour.

4. Repeat the aspiration/wash as in step 2. The plates are now ready for sample

addition.
Assay Procedure

1. Add 100 pL of sample or standards in Reagent Diluent, or an appropriate diluent,

per well.
Cover with an adhesive strip and incubate 2 hours at room temperature.
2. Repeat the aspiration/wash as in step 2 of Plate Preparation.

3. Add 100 pL of the Detection Antibody, diluted in Reagent Diluent, to each well.

Cover with a new adhesive strip and incubate 2 hours at room temperature.
4. Repeat the aspiration/wash as in step 2 of Plate Preparation.

5. Add 100 pL of the working dilution of Streptavidin-HRP to each well. Cover the

plate and incubate for 20 minutes at room temperature.
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Avoid placing the plate in direct light.
6. Repeat the aspiration/wash as in step 2.

7. Add 100 pL of Substrate Solution to each well. Incubate for 20 minutes at room

temperature.
Avoid placing the plate in direct light.

8. Add 50 pL of Stop Solution to each well. Gently tap the plate to ensure thorough

mixing.

9. Determine the optical density of each well immediately, using a microplate reader

set to

450 nm. If wavelength correction is available, set to 540 nm or 570 nm. If wavelength
correction is not available, subtract readings at 540 nm or 570 nm from the readings
at 450 nm. This subtraction will correct for optical imperfections in the plate.
Readings made directly at 450 nm without correction may be higher and less

accurate.

TECHNICAL HINTS AND LIMITATIONS

® The use of high quality Bovine Serum Albumin (BSA) for the Reagent Diluent is
crucial for the optimum performance of the DuoSet ELISA Development kit.
Impurities such as proteases, binding proteins, soluble receptors or other
interfering substances can be found to varying degrees in virtually all BSA
preparations and can inhibit or interfere with the detection of certain
analytes. If the standard curve appears suppressed, consider evaluating a
different preparation of BSA.

® \We recommend the use of R&D Systems’ Reagent Diluent (Catalog # DY995)
or the use of Millipore Bovine Serum Albumin, Fraction V, Protease free
(Catalog # 82-045), to prepare your own Reagent Diluent.

® This DuoSet should not be used beyond the expiration date on the label.
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® |t is important that the diluents selected for reconstitution and for dilution of
the standard
reflect the environment of the samples being measured. The diluent
suggested in this protocol should be suitable for most cell culture supernate
samples. Validate diluents for specific sample types prior to use.

® The type of enzyme and substrate and the concentrations of
capture/detection antibodies used can be varied to create an immunoassay
with a different sensitivity and dynamic range. A basic understanding of
immunoassay development is required for the successful use of these
reagents in immunoassays.

® A thorough and consistent wash technique is essential for proper assay
performance. Wash Buffer should be dispensed forcefully and removed
completely from the wells by aspiration or decanting. Remove any remaining
Wash Buffer by inverting the plate and blotting it against clean paper towels.

® Use a fresh reagent reservoir and pipette tips for each step.

® |t is recommended that all standards and samples be assayed in duplicate.

® Avoid microbial contamination of reagents and buffers. This may interfere
with the sensitivity of the assay. Buffers containing a large quantity of protein
should be made under sterile conditions and stored at 2-8° C or be prepared

fresh daily.

PRECAUTION

The Stop Solution suggested for use with this kit is an acid solution. Wear eye,

hand, face, and clothing protection when using this material.

CALCULATION OF RESULTS

Average the duplicate readings for each standard, control, and sample and

subtract the average zero standard optical density. Create a standard curve by
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reducing the data using computer software capable of generating a four parameter
logistic (4-PL) curve-fit. As an alternative, construct a standard curve by plotting the
mean absorbance for each standard on the y-axis against the concentration on the x-
axis and draw a best fit curve through the points on the graph. The data may be
linearized by plotting the log of the Amphiregulin concentrations versus the log of

the O.D. and the best fit line can be determined by regression analysis. This

procedure will produce an adequate but less precise fit of the data. If samples have
been diluted, the concentration read from the standard curve must be multiplied by

the dilution factor.

TYPICAL DATA

This standard curve is only for demonstration purposes. A standard curve

should be generated for each set of samples assayed.

The graph below represents typical data generated when using this human
Amphiregulin  DuoSet. The standard curve was calculated using a computer

generated 4-PL curve-fit.
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human Amphiregulin DuoSet
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SPECIFICITY

The following factors prepared at 50 ng/mL were assayed and exhibited no

cross-reactivity or interference.
Recombinant human: EGF, EGFR, HB-EGF, TGF

Recombinant mouse: Amphiregulin
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CALIBRATION

This DuoSet is calibrated against a highly purified E. coli-expressed

recombinant human Amphiregulin produced at R&D Systems.

FOR RESEARCH USE ONLY.

NOT FOR USE IN DIAGNOSTIC PROCEDURES.
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