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Cevresel

= TUmMOr supressor gen
P53, p16, APC, Rb, DCC

= “mismatch” tamir genleri ( = Mutasyon

= Onkojenler = Kromozomal kayip
siklin D1 = Amplifikasyon

= Buyume faktor ve reseptorleri = Mikrosatellit instabilite
EGFR, TGF-a, c-erbB2, c-met = Genetik polimorfizm

= Hucre adhezyon molekulleri = Telomeraz aktivasyon

E-cadherin, a- /B-catenin \
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Mide Kanseri | —t—
Histolojik Tip

fenotipik /
genotipik olarak
HETEROJEN




’ DSO Siniflamasi

ADENOKARSINOM

= Tubuler (intestinal)

m Papiller

m Zayif Koheziv
(tash yuzuk komponenti
_/+)

m Diffz (nonkoheziv)
m Musinoz
m Mikst

= Hepatoid Adenokarsinom

m Meduller Karsinom

= Indifferansiye Karsinom

m Skuamoz Hucreli Karsinom
m Adenoskuamoz Karsinom
m Noroendokrin Karsinom



L auren Siniflamasi

Intestinal Tip Diffuz Tip



" MIDE KANSERL
Siniflama

m MORFOLOJIK
mnHISTOKIMYASAL
s MOLEKULER
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Mide Kanseri

= TUMOr supressor gen
P53, p16, APC, Rb, DCC
= “mismatch” tamir genleri
= Onkojenler
siklin D1
= Buyume faktor ve reseptorleri

EGFR, TGF-o{c-erbB2)c-met

= Hucre adhezyon molekulleri
E-cadherin, a- /B-catenin

= Mutasyon
= Kromozomal kayip
= Amplifikasyon >
= Mikrosatellit instabilite
= Genetik polimorfizm
= Telomeraz aktivasyon




Hedefe Yonelik Tedavi
| Hedef | Endikasyon

monoklonal VEGF metastatik(kolon, bobrek, meme), NSCLC

antikor meme kanseri, metastatik mide kanseri

EGFR  Mmetastatik (kolon), bas-boyun/SCC

tirozin kinaz tirozin  akciger (NSCLC), pankreas kanseri
inhibitorleri kinazlar hepatoselliiler ve renal hiicreli karsinom
gastrointestinal stromal tUmor

ER blokerleri Ostrojen meme kanseri
reseptor

m AMAC : uygulanmasi planlanan tedaviye
yaniti belirleyebilecek hedef belirteclerin
saptanmasi
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Biyopsi

Cerrahi
Spesmen

= uygun fiksatif

= yeterli fiksasyon suresi

= spesmen yeterliligi
biyopsi sayisi (6-8)
tumoru temsil eden



, Immun- ,
histokimya
» doku > E:jl rapor
In-situ
hibridizasyon

Molekuler Genetik
Degerlendirme
\VA'S.

RAPORLAMA
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human epidermal hiicre igi etki alani

: 580 amino asid
grOWth factor S ErmE tirozin kinaz aktivitesi

receptor 2

EGFR ailesinden
bir transmembran
tirozin kinaz
reseptoru

Bilinen spesifik bir
ligandi yok




HERZ mRNA

!
ROVRDY ATV KDY

HER2/neu (ERBB2) 3 i | '
" Gen Amplifikasyonu artmis HER2
protein sayisi
17921°de lokalize
epidermal buyume faktor reseptor-2 geni




trastuzumab

- neoplastik hiicrelerde

antikor bagimli
sitotoksisite

HERZ2 bagimli hucre igi
sinyal iletiminin ortadan
kaldiriimasi

HERZ2 reseptorinun hucre
disi etki alani yarilmasinin
onlenmesi




HER?Z2 (c-erbB2/neu)

IMMUNHISTOKIMYA
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Mide Kanseri HER2-pozitiflik orani (ToGA)



HERZ2-amplifikasyonu
sag kalim
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Prognostic Implications of Altered Human Epidermal
Growth Factor Receptors (HERs) in Gastric Carcinomas:
HER?2 and HER3 Are Predictors of Poor Outcome

ki, André L. M

Maria D. Begnami, Emy Fukuda, José H.T.G. Fregnani, Suely N
Wilson L. da Costa Jr, and Fernando A. Soares

A B S TR A CT

Purpose

Thephuman epidermal growth factor receptor (HER) family consists of four members: ErbB-1 (HER1),
ErbB-2 (HER2), ErbB-3 (HER3), and ErbB-4 (HER4). These receptors activate numerous downstream
pathways in response to extracellular ligands, regulating diverse processes that include differentiation,
migration, proliferation, and survival. Alterations in these genes play a role in the development and
progression of many human cancers. In gastric carcinomas (GCs), expression of HER1 and HER2 is
thought to be a prognostic factor and target of novel biologic agents. The effect of HER3 or HER4
expression in GC has not been sufficiently studied. In this study, we explored the gene and protein
expression of the HER family in GC to establish new potential prognostic factors.

Patients and Methods

Immunohistochemistry and fluorescence in situ hybridization were performed in 221 patients with
GC using tissue microarray. Correlation between the expression or amplification of HER genes and
the clinicopathologic parameters was statistically analyzed.

Results

Alterations of members of the HER family were significantly associated with the parameters
involved in tumor progression, including depth of tumor invasion, involved lymph nodes, and
tumor stage. In addition, HER2 amplification and HER3 expression were significantly related
to worse survival.

Conclusion

These results reveal that all members of the HER family are expressed in GC. Furthermore,
expression of HER2 and HERS is a significant predictor of poor survival in GC. Therefore, the
development of HER-targeted agents and agents targeting downstream signaling pathways
provides new possibilities in the treatment of GC.

J Clin Oncol 29:3030-3036. © 2011 by American Society of Clinical Oncology
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Yig 1. Kaplan-Meier curve for the overall survival of patients with amplification
HER2 (n = 188). Median survival time was 17 months for patients with gastric
cinoma with amplification of HER2 (n = 11) compared with 40 months for
ients with nonamplification of HER2 (n = 177). The difference was significant
the log-rank test (P = .023).



HER?Z2 durumu : tedavi / genel sag kalim

alt grup N Median sag kalim
(ay)
tim |—‘—| 584 111 vs 138 0.74 0.60, 0.91
analiz
IHK O/FISH+ I > | 61 7.2 vs 10.6
IHK 1+/FISH+ I < | 70 10.2 s 8.7
IHK 2+/FISH+ —_——x 159 10.8 vs 12.3
IHK 3+/FISH+ < 256 12.3 vs 179
IHK 3+/FISH- I | 15 177 vs 17.5
Agiklamali analiz
IHC 0 or 1+/FISH+ [ S — 131 87 wvs 100
IHC 2+/FISH+ or IHC 3+ |—‘—| 446 11.8 vs 16.0
1 1 1 1 1 I 1
0.2 0.4 0.6 1 2 3 4 5
Risk orani

Van Cutsem E, era/ / Clin Onco/2009; 27:Abstract 4509.



Mide Kanser!

HER-2

Mide ve GEJ Kanserleri
HER?2 acisindan
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HER2/neu

Gastrik
Karsinom

heterojen
boyanma



Mide Kanserl
Tumor Heterojenitesl




ateral o

pazolateral HER2/neu

Komplet IHK boyanm_a
patterni




IER2 (IHK)

tumor
heterogenitesi

m Gastrik karsinom igin iInkomplet
skorlama sistemi membranoz
boyanma

MMUNEKSPRESYO

v/ Siddeti

v IHK (+) tumor hlcre orani / sayisi

Hofmann M, et al. Histopathology 2008; 52: 797-805.



HER2/neu (IHK)
boyanma siddeti

IHK 3+ IHK 2+ IHK 1+

5x 10x 0x 40x

Membranoz Membranoz Membranoz
Boyan ma Boyanma Boyanma




" HER2/neu (IHK) —
boyanan tumor hucre sayisi/orani

BiYOPS] REZEKSiY_ON
> 5 tUmor hucresi SPESMENI



Mide Kanseri - HER2
IHK skorlama kriteri

cerrahi spesmen biyopsi spesmeni HER2
SKOR boyanma patterni boyanma patterni degerlandirme
Boyanma yok
) ) Boyanma yok ®  5'den az hiicrede membranoz .
- 5 0 Y ) ) ) Negatif
ey " <%10 hiicrede membranéz boyanma
- . ..
= 5910 hiicrede > 5 hiicrede (kiime)
- . .
1+ " membranéz, zayf membranoz, zayif Negatif
. .
" parsiyel parsiyel
" >%10 hiicrede " >9%S5 hiicrede (kiime)
2+ "  membranéz, orta, "  membrandz, orta, Belirsiz
"  bazolateral /lateral "  bazolateral /lateral
" >9%10 hiicrede " >%S5 hiicrede (kiime)
3+ "  membranoz, kuvvetli, "  membrandz, kuvvetli, Pozitif
"  bazolateral /lateral "  bazolateral /lateral
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UYGULANAN YONTEM : IHK
Kullanilan Primer Antikor :
4B5, Hercept Test, A0485, SP3, CB1

IMMUNEKSPRESYON :
Negatif (skor 0)
Negatif (skor 1+)
Supheli pozitif ( 2+)
Pozitif (skor 3+)
Belirlenemez (tanimla)

» boyanan neoplastik hucre sayisi (biyopsi)
» boyanan neoplastik hucre orani (rezeksiyon)

YORUM : Doku degerlendirme acgisindan yeterli /yetersiz







HER?2/neu
(c-erbB2)

IN-SITU
HIBRIDIZASYON




In-Situ Hibridizasyon (ISH)
2-3 (4) ym kesit

formalin fikse, parafinde gomulu doku bloklan
uygun fiksasyon suresi : 12-24 saat

“fluorescent/chromogene* isaretli probun spesifik
isaretli probe (direkt / indirekt) gen alanina hibridizasyonu

Ot —

17. kKromozom yuzeyindeki
Her2/neu alani Slnyal Analizi
e

WWM

FISH CISH

b

-

floresan mikroskopu IStk mikroskopu



SISH

Enzim (HRP) katalizsyonu —
metallik gumuse indirgenmesi

gumus ionlarinin

¢ Dinitrophenol (DNP)
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TEK “probe” — HERZ2 gen alani |I




CIFT “probe” - HER2 gen alani (+)
17. kromozom sentromeri (CEP17)




ISH
= FISH/CISH/ SISH

(fluorescence/chromogene/silver)

: Tek
= Her2 geni “Probe”

= Her2 geni (+) CIFT
CEP17(sentromer)” “Probe”
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FISH/CISH/SISH [ S
Tek “probe” P

17. kromozomda
HERZ2 gen alani

AMPLIFIKASYON
YOK

En az 20 neoplastik hucre

< 6 HERZ2 toplam HERZ2 sinyal sayisi /
sayllan tumor hucre sayisi



+

FISH/CISH/SISH (kS ‘ g ™
Tek “probe” 60 (NS

17. kromozomda
HERZ2 gen alani

AMPLIFIKASYON
VAR

En az 20 noplastik hucre

=2 6 HER2 toplam HER2 sinyal sayisi /
sayllan tumor hucre sayisi



FISH/CISH/SISH
Cift “probe”

17. kromozomda
HERZ2 gen alani
(+)

17. kromozom
sentromer
(CEP 17)

m 20 neoplastik hucre
» HER2 sinyali (turuncu)
» CEP 17 sinyali (yesil)

mHER2 sinyal toplami / CEP
17 sinyal toplami
(HER2/CEP 17)

» < 1.8 = amplifikasyon (-)
» 1.8 = 2.2 = belirsiz
» > 2.2 = amplifikasyon (+)

sHER2/CEP17=1.8 — 2.2 ise
40 hucre daha sayilimal

> 2 2.0 2> amplifikasyon
(+)
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FISH/CISH/SISH

Cift “probe” | tod

17. kromozomda

HERZ2 gen alani

(+)

17. kromozom

sentromers ' T

AMPLIFIKASYON =
VAR

HER2 / CEP 17 orani/l 20 neoplastik hucre sayilmal
>2(0 HER?2 sinyali (turuncu)

CEP sinyali (yesil)

—




FISH / CISH / SISH

FISH FISH
Amplifikasyon (+) Amplifikasyon (+)

CISH
Amplifikasyon (+)

CISH 0 104
Amplifikasyon (+)

Yan B, et al. J Clin Pathol 2011:65:880-883.
(%) uyum
CRY X&)

241/253 95.3 (91.9 — 97.3)

N

84/88 95.5 (88.9 — 98.2)

157/165 95.2 (90.7 — 97.5)

Powell W, eral AscO 2010 Gastrointestinal Cancers Symposium, Orlando; Abstract 17.



Degerlendiren Kisi Sayisi :

UYGULANAN YONTEM : FISH / SISH / CISH
MONO / DUAL isaretleme

MONO (HER?2) /saretli
Sayilan Neoplastik Hucre Sayisi
Toplam HERZ2 sinyali

=) HER?Z sinyali/hucre sayisi

DUAL (HER2/CEP17)igaretli
Sayilan Neoplastik Hlcre Sayisi
Toplam HERZ2 sinyali
Toplam CEP17 sinyal
+ HER2 sinyali/hlcre sayisi
CEPL17 sinyali / hucre sayisi

mm= HER2 / CEP17 sinyal oran!

YORUM : Amplifikasyon VAR / YOK
EPIKRIZ : Doku degerlendirme acgisindan yeterli /yetersiz




fiksasyon



Mide Kanser!

HER-2

Mide ve GEJ
Kanserleri HER?2
acisindan
degerlendirilmeli

?

ONCELIK

= IMMUNHISTOKIMYA
= IN-SITU
HIBRIDIZASYON




olgu sayisi (%)

HER?2
FISH / immunhistokimya sy orani

N=560

100

90

80

70

60

50

40

30

20

10

<2 . amplifikasyon (-)
2—4 . duguk amplifikasyon
>4 . yuksek amplifikasyon.

0—<2 2—4 >4 0—<2 2—4 >4 Jo-—<2 2—4 >4 0—<2 2—4 >4

IHK O IHK1+ IHK 2+ IHK 3+

Van Cutsem E, er a/ ECCO 15/ESMO 34 - Berlin 20-24 September 2009;Abstract 7BA.



" HER2
SISH / immunhistokimya

120

100

80

SISH (-)
SISH (+)

60

40

20

O i

[ |

IHK: O IHK: 1 IHK: 2 IHK: 3

Park YS, er a. Human Pathology 2012;43:413-422..






HERZ2-positiflik oranlari

® CERRAHI m BiYOPSim TOTAL

p=0.01

30 -

25 4

20 o

15 -

10.4 113 11.0

10 -

IHK FISH

Bang |, eral. / Clin Onco/ 2009; 27:Abstract 4556.



+
IHK / ISH

IHK skoru FISH (+) FISH ( )

0/1(+) (n=125) % 1.6
2 (+) (n=7) 2 5 % 71.4
3 (+) (n=16) 14 2 % 12.5

Total (n=148) 18 16

CERRAHI| SPESME

IHK skoru FISH (+) FISH ( )

0/1(+) (n=93) % 1.1
2 (+) (n=5) 3 2 % 40
3 (+) (n=19) 18 1 % 5.3
Total (n=117) 22 8 % 3.4

Yang J, et al. Cell Biochem Biophys 2012;62:221-228.



Mide Kanser!
Heterojenite

DISKORDANS NEDENI
= Endoskopik bx
IHK / ISH - % 75

= Bx/Cerrahi - %75

HER2 (+)

Cerrahi Spesmenin
bx'de saptanabilmesi

= Yalniz IHK -% 45.5
= |HK (+) ISH-% 81.8

Cell Biochem Biophys 2012;62:221-228.




Annals of Oncology 24: 725-733, 2013
doi:10.1093/annonc/mds528
Published online 8 November 2012

Her2/neu testing in gastric cancer: evaluating the risk

of sampling errors

V. S. Warneke'", H.-M. Behrens'21, C. Boger!, T. Becker3, F. Lordick?, M. P. A. Ebert® &

C. Rocken'™

"Department of Pathology, Christian-Albrechts University, Kiel; 2Department of Pathology, Charité University Hospital, Berlin; *Department of General Surgery and
Thoracic Surgery, Christian-Albrechts University, Kiel; “University Cancer Centre Leipzig, University of Leipzig, Leipzig; °Department of Medicine Il, Faculty of Clinical
Medicine Mannheim, University of Heidelberg, Mannheim, Germany

Her2/ Whole Section Observer 2 Total
s?amr::l: Observer 1 Her2 status negative | positive
whale versus Observer 1 negative 416 1 417 <0.001 98.5% | <0.001
¥ Observer 2 positive 0 37 37
section
Total 416 38 454
TMA Observer 2 Total
Her2/neu- Observer 1 Her2 status negative | positive
status of versus Ohetrvand negative 417 1 418 <0.001 96.2% | <0.001
TMA Observer 2 positive 1 27 28
Total 418 28 446
————
Observer 1 TMA Her2 Sht.'fs EAE
Her2ineu- thle negative | positive
status of sectan Nhole  _negalive | 409 12 <0001 (| 79.2% ><04oo1
Observer 1 TMA Her2 status positive 9 25 34 N A
Total 418 28 446
TMA Her2 status Total
Her2/neu- Whole Olsaper negative | positive
status of ot Vhole  _nogative | 409 2 SR <0.001 (‘ 81.2% ) <0.001
Observer 2 TMA Her2 status positive 9 26 35
Total 418 28 446
——
Observer 1 mamc S| 3e | Total
Hat2ineu: Whole 0 363 15 | 4 | 0 | 82
"H =ore e Whole section 1+ ] 16 | 5 | 0 | 0 | 21 X2 <o,oo1< 47.3% |) <0.001
IHC score 2+| 6 5 3 0 14 N A
Observer 1 T™MA = 1 7 17 29
Total 389 | 26 14 17 446
Observer 2 0 TM1A*IHC sztiore e Total
Her2/neu- Whole 0 352 | 17 1 2 372
thts Zcore seoien Whole section 1+ | 23 00 2 ||x <o.oo( 448% ) <0.001
Dbsarier 2 TMA IHC score + [ 6 5 2 19
+ | 4 5 16 26 ;
Total 385 | 30 1 20 446

Cerrahi Spesmen / Biyopsi

ISH

IHK

TMA denotes tissue micro array and IHC immunohistochemistry

GoOzlemciler arasi uyum
yuksek

Biyopsi / cerrahi spesmen
uyumu dusuk

Biyopsi ile;
yanlis (+) orani : %3
yanlis (- )orani . % 24






HER2 /neu

Prognostik
Faktor

m Histolojik Alt Tip (intestinal
> diffuz)

mYuksek Grade
mLenfovaskiler Invazyon
mL.enf Nodu Metastazi

Kim KC,. Ann Surg Oncol 2011;18:2833-40.




Annals of Oncology

Annals of Oncology 24: 693-701, 2013
doi:10.1093/annonc/mds506
Published online 6 November 2012

A clinical-biological risk stratification model for
resected gastric cancer: prognostic impact of Her2,
Fhit, and APC expression status

E. Bria'2, G. De Manzoni3, S. Beghelii', A. Tomezzoli*, S. Barbi*, C. Di Gregorio®, M. Scardoni'4,
E. Amato’, M. Frizziero?, I. Sperduti®, V. Corbo®, M. Brunelli4, S. Bersani4, G. Tortora ' &
A. Scarpa’ 41

ARC-NET the ‘Miriam Cherubini Loro’, Applied Research on Cancer Center; “Medical Oncology, Azienda Ospedaliera Universitaria Integrata, University of Verona, Italy;
SFirst Division of General Surgery Azienda Ospedaliera Universitaria Integrata, University of Verona, ltaly; "Departmem of Pathology and Diagnostics, University of Verona,
Verona; ®Pathology Academic Hospital, University of Modena, Modena; ®Department of Biostatistics, ‘Regina Elena’ National Cancer Institute, Rome, ltaly

HER2 immunekspresyonu (% 5.8)
BAGIMSIZ PROGNOSTIK FAKTOR

HERZ2 gen amplifikasyonu (% 7.7)
PROGNOZLA ILISKISIZ

cancer spesific survival

(@)

Probability of Survival
S = N W B WL DD O DS

0
9
B
2
5o
=
z 3
% 4
g 3
o
2
3
00
0 [3 12 1% 24
Months
— HER2 IHC- 184 149 12 82 69
----- HER2IHC+ |2 7 6 3 2

39.9%

18.2%

feenss 16.7%

~
p=0.02
0.
0 [ 12 18 24
Months
— HER2 [HC- 184 149 12 2 69
= HER2IHC+ 12 7 6 3 2

overall survival




Mide Kanseri
HER2/neu

(cerbB2)

MUTF
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Mide Kanseri
mHER?2/neu (cerbB2)

Molekiler
T AR
degerlendirme
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RAPORLAMA




HERZ2

Time to slicing and
Scoring fixation Method of tissue

system processing

Reporting
elements

Time of
fixation

Interpretation
criteria

Type of

Post-analytic Pre-analytic fixation

itjnsae Zf Assay
e validation
analysis
Equipment
AS'S(?W calibration
conditions
Controls Laboratory
procedures
Test Staff
reagents competence

Type of antigen
retrieval



patoloji/ molekuler genetik raporu
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MULTIDISIPLINER YAKLASIM
Onkolog /
Degerlendirme Gastroenterolog Klinik istem
Raporlama
Cerrah /
=3
IHK / ISH Yeterli ornek
uygun yontem Lab. Yeterli fiksasyon
Teknikeri Istem




Mide Kanseri
mHER?2/neu (cerbB2)

mHerediter Diffiz
Gastrik Karsinom

Molekiler
T AR
degerlendirme

ve
RAPORLAMA




SEMINARS IN DragNosTic PaTHoLoGY 30 (2013) 329-361

=
Available online at www.sciencedirect.com

ScienceDirect

Seminars in
Diagnostic Pathology

www.elsevier.com/locate/semdp

Contributions of molecular analysis to the diagnosis
and treatment of gastrointestinal neoplasms

Andrew M. Bellizzi, MD

Department of Pathology, University of lowa Hospitals and Clinics, lowa City, IA 52242

ARTICLE INFO

Keywords:

Gastrointestinal neoplasia
Molecular diagnostics
Hereditary cancer predisposition
syndrome

Predictive testing

HER2

KRAS

ABSTRACT

This review discusses the role of molecular analysis in the diagnosis and treatment of
gastrointestinal (GI) neoplasms. It is divided into 3 sections. The first section describes
clinical applications of 11 immunohistochemical stains (p53, HER2, KIT, SDHB, SMAD4, beta-
catenin, L-FABP, MLH1, PMS2, MSH2, and MSHS6), the results of which directly reflect
underlying genetic or epigenetic events. These applications are mainly diagnostic but in a
few instances are predictive. Germline mutation testing is a diagnostic cornerstone in the
hereditary cancer predisposition syndromes (HCPSs). Section two will describe the genotype
and phenotype of 8 HCPSs presenting in the GI tract. Where available, guidelines based on
evidence and/or expert opinion as to whom to test are presented. With our ever-expanding
knowledge of the molecular genetic basis of cancer and an increasingly “biologic-oriented”
therapeutic armamentarium, pathologists play a vital role in directing molecular-based
predictive testing. The final section will discuss the 4 most mature examples in the GI tract:
(1) HER2 testing to select patients with advanced gastroesophageal adenocarcinoma for anti-
HER2 therapy, (2) KIT and PDGFRA mutation analysis to direct tyrosine kinase inhibitor
therapy in gastrointestinal stromal tumor, (3) DNA mismatch repair function testing to
determine the applicability of adjuvant chemotherapy in patients with stage II colorectal
cancer (CRC), and (4) KRAS mutation analysis and related testing to determine the
appropriateness of anti-EGFR monoclonal antibody therapy in patients with metastatic CRC.

© 2013 Elsevier Inc. All rights reserved.
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Case Report

Hereditary Diffuse Gastric Cancer:
A Family Diagnosis and Treatment

Adedayo A. Onitilo, MD, MSCR, FACP; Govinda Aryal, MD; and Jessica M. Engel, MS, RN

Hereditary diffuse gastric cancer (HDGC) is a rare cancer representing approximately 2% of all
gastric cancers. It is caused by CDHI gene mutations, inherited in an autosomal dominant
fashion, that affect the function of E-cadherin. Approximately 38% of HDGC families have a|
CDHI gene mutation. With an estimated 75% penetrance rate, carriers are at high risk for
HDGC. We describe the case of a Caucasian male of German-Russian ancestry, carrying a
CDHI gene mutation, who survived for 18 months after being diagnosed with HDGC. Thef
results of genetic testing undergone by his family members are also reported, along with a
review of the current literature. Since surveillance methods for HDGC are ineffective and
unreliable, total prophylactic gastrectomy is advised for individuals with the gene mutation.
Additionally, a diagnosis of HDGC should lead to genetic evaluation of family members followed
by preventative measures.

Keywords: CDH | gene mutation; E-cadherin; Genetic testing; High disease expression;
Prophylactic gastrectomy
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Targeted therapy in gastric cancer: Personalizing cancer
treatment based on patient genome
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Molecular Diagnosis for Personalized Target Therapy
in Gastric Cancer

Jae Yong Cho
Department of Medical Oncology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Gastric cancer is the second leading cause of cancer-related deaths worldwide. In advanced and metastatic gastric cancer, the conven-
tional chemotherapy with limited efficacy shows an overall survival period of about 10 months. Patient specific and effective treatments
known as personalized cancer therapy is of significant importance. Advances in high-throughput technologies such as microarray and
next generation sequencing for genes, protein expression profiles and oncogenic signaling pathways have reinforced the discovery of
treatment targets and personalized treatments. However, there are numerous challenges from cancer target discoveries to practical clini-
cal benefits. Although there is a flood of biomarkers and target agents, only a minority of patients are tested and treated accordingly. Nu-
merous molecular target agents have been under investigation for gastric cancer. Currently, targets for gastric cancer include the epider-
mal growth factor receptor family, mesenchymal-epithelial transition factor axis, and the phosphatidylinositol 3-kinase-AKT-mammalian
target of rapamycin pathways. Deeper insights of molecular characteristics for gastric cancer has enabled the molecular classification
of gastric cancer, the diagnosis of gastric cancer, the prediction of prognosis, the recognition of gastric cancer driver genes, and the dis-
covery of potential therapeutic targets. Not only have we deeper insights for the molecular diversity of gastric cancer, but we have also
prospected both affirmative potentials and hurdles to molecular diagnostics. New paradigm of transdisciplinary team science, which is
composed of innovative explorations and clinical investigations of oncologists, geneticists, pathologists, biologists, and bio-informaticians,
is mandatory to recognize personalized target therapy.

Key Words: Stomach neoplasms; Therapeutics; Biological markers; Gene expression; Sequence analysis

Introduction biomarkers. Because of the dramatic advances in genome-scale

technologies and analytical tools, the personalized cancer therapy
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The personalized cancer therapy target aberrations that drive
tumor growth and survival, by administering the right drug combi—
nation for the right person. Advances in high-throughput technol—-
ogies such as microarray and next generation sequencing for gene
or protein expression profiles and oncogenic signaling pathways

have reinforced the discovery of treatment targets and predictive
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has been attracted oncologists” attention since the 2000s. To exploit
informative biomarker is also obligatory to develop target treat—
ment." The DNA-based markers include mutations, single nucleo-
tide polymorphisms (SNPs), chromosomal aberrations, changes
in DNA copy number, differential methylation. The RNA-based
biomarkers include overexpressed or underexpressed transcripts
and microRNAs, The protein markers include growth factors, cell
surface receptors, phosphorylation states, and peptides released
by tumors into serum. In 1990s, the Human Genome Project that
firstly sequenced a human genome, consumed $2,700,000,000 and
was completed after 15 years,” however, only $1,000 whole genome
sequencing is currently available. The era of personal genome se—

quencing has accelerated personalized target treatment (Fig. 1).
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