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A. Mopwkn Emonuoroyio kor KapkKivog



KapKivog

"Evo 010 T0 oNUOvVTIKOTEPO LOTPIKAE TPOPAROTE TOYKOGUIMG
Yynio mococto Oviouottog
Iov ogetieTor | OvnopnotnTa 00 KOPKivo;

— XNV avartoén Kol HETAGTAGT] TOV OYKOV

— AV0OGOKOTOGTOM

— IMapevépyereg e Oepameiog

2XT0Y0Ll TG TAYKOGULOG EPEVVAS UTOTEAOVV:
1.  H perétn g poproxng proroyiog Tov KapKivov (LopLakot
KOPKIVIKOL 0EIKTEQ)

2. Ilpown owayvoon
3. IIpoéyvoon
4. IIpofreyn TS voGoL




T eivan 0 Kapkivog;

”~

d O xepkivog yopaxtnpileror og o Development of cancer

YEVETIKN 000£vera, Tov TPoLPyETUL OO b ) . §
OAAOLMGELS TOV YEVETIKOU VAIKOU Normal | | Cell become | | Mutatedcell | |,, Growthofnew -
(neTaAAAEELS), 6€ £Va 1| TEPLGGOTEPQ cells || mutated | rapidlydivides | | iz ive tumour
yovioia. ARRA

0 O kapkivog givor 1) TeMK KaTaANEY o[o]o
LS GELPAS NETAPOADV TOV 001 YOVV GE
UTTMOAELL TOV UNYOVIGROV EAEYYOV TNG
0100 POTOINGIS, TOV TOAAUTANGLUGHOV

KOl T1|S YOPOTAUSIOS TOV KUTTAPOV. L o - - - ~ )
U To KopKivikd KOTTOPO. ATOKTOVY THV (
IKOVOTNTO TOV OVEEEAEYKTOV YT O e T
AT 05 : : Metastasis JUUT -dUUL
TOALOTAOGLOGHOV, ONUIOVPYAOVTES £V ARE (L RAR
oVUTTaYY] OYKO, EVO KATOW OO0 OUTE  Insomecases mutated Jote S e le, T.T,

7 y cells spread via blood and . e =
JTTOKTOUV KOl TT]V I«K(IVOTTIT(‘ va lymph vessels to invade YO WO o L@

4 4 other parts of the body, - VJOVan O @I
(ITCOGTC(DVTSII Ko H,SG(’) TT],G i this is called metastasis. .@3.‘(9 @E
KUKAOQOPLOS TOV GLRaTOS 1 TNS AERQPOV T 5
VO, OLOGTTELPOVTUL GE AALOVS LGTOVS KOl a >

opyoava, O1001KIGLO YVOOTN O
NETAGTOON.



NEA MNMEPIZTATIKA KAl ©OANATOI KATA ®YAO
KAI TYTO KAPKINOY

Estimated New Casas
Males Femalas
Preestain LiSR= 5 Breasi 266,920 s
Lung & bronchus 121,680 4% Lurg & bronchus 112,350 13%
Colon & nstfum 75,610 % Colan & récium 54 B0 T
Winary bladdes 62,380 ™ Liesrine cirplis 63,230 %
Wetanoma of the skin 55,150 B Tiyrokd 40,500 5%
Kidney & renal patvis 41680 5% Milanoma of the skin 36,920 4%
Mon-Hodgkin lymphoma 41,730 5% Non-Hodgiin lymphoma 32,950 %
Ol ity & phaanyma ar. 160 4% Pancriag 26,240 3%
Lisukamia 35,030 % Lidsgsmia 25,210 3%
Litser & infrahepabic bia duct 30,610 a5 Hidney & renal palis 22 B0 3%
Al Sibes 856,370 108 ANl Sltes &78.980 100%
Estimated Deaths
Males Femalas
Lung & bronchus 83550 Fy e Lurg & bronchus 70,500 25%
Proestati 25430 % Bréas] &0, B0 14%
Colon & nesfum 27,750 5% Codon & recium 23,2440 8%
Pancreas 23,020 ™ Pancreas 29,10 %
Liver & intrahegpatic bils ducl 20,540 B Chvary 14,070 5%
Liekpmia 14,270 4% Ligaring: cepius 1,350 4%
Esophagus 12,850 4% Lisulossmisy 10,100 4%
Ukrinary bladdes 12,520 4% Liver & mtraihapatc bile ducl 8,650 3%
Mon-Hiodgkin lymphoma 11.510 4% Non-Hodgin lymphoma 8,400 3%
Kidney & reral palvis 10,010 e Brain & other nerius system 1,340 %
Al Sites 3d3.630 1106 Al Sites 288,010 100%

Cancer statistics, 2018, Volume: 68, Issue: 1, Pages: 7-30, First published: 04 January 2018, DOI: (10.3322/caac.21442)



Cancer deaths by type, Greece, 2016

Total annual number of deaths from cancers across all ages and both sexes, broken down by cancer type.

Tracheal, bronchus, and lung cancer

Colon and rectum cancer I :.043

Breast cancer | ° 367
Prostate cancer || I . 175
Pancreatic cancer | 1.°70
Stomach cancer |G 1.°27
Liver cancer | I 1.599
Leukemia [IIIEGEGEGEGEGEEE 1.597
Bladder cancer |GG 1.332
Brain and nervous system cancer | 1,210
Other cancers |l 882
Ovarian cancer |l 689
Kidney cancer [l 660
Gallbladder and biliary tract cancer [l 566
Multiple myeloma [ 456

Larynx cancer | 364
Cervical cancer | 331
Esophageal cancer 290

Uterine cancer 272
Malignant skin melanoma 255
Non-melanoma skin cancer 250
Lip and oral cavity cancer 232
Hodgkin lymphoma = 205
Nasopharynx cancer 136
Thyroid cancer = 94
Other pharynx cancer 62
Testicular cancer 25
Non-Hodgkin lymphoma | 0

0 1,000 2,000 3,000

Source: IHME, Global Burden of Disease (GBD)
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-
Cancer death rates by type (per 100,000), Greece

Age-standardized death rates across cancer types, measured as the number of deaths per 100,000 individuals.
Age-standardization assumes a constant population age & structure to allow for comparisons between countries and
with time without the effects of a changing age distribution within a population (e.g. aging).
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2. Agikteg Kapkivov (I'evika)



T etvon 0 ogiktnS Kapkivov;

)¢ JEIKTNG KUPKIVOL OpILETUL Hia ovola 1) 0Tola BPloKETUL GTOV OYKO, M
TOPAYETOL OTTO TOV OYKO, 1] 07TO TOV OPYUVIGUO O UTAVTN G GTNV TUPOVGL
TOV OYKOV.

"Evag 0glktng Kapkivov pmopel va asromomn0et:
Y10, T1] OLUPOPOTTOINGT) TOV OYKOV 07TO TOV PUGLOAOYIKO 16TO

¢ VU0 VO, TPOGOLOPIGEL TNV TUPOVGid TOV dyKov pe fdon avardoElS 6
Broloyika vypa, 0TMS 6TO TEPLPEPIKO OO 1] EKKPLTIKA VYPA.

"Evog 0¢ikTtnS Kapkivov pmopel va Ppedet og :
* KUTTUPW

* 16TOVG

e Proroykad vypa

Mmnopel va petpn0el T060TIKG pe :
* YMMIKES

* AVOGOYNMIKES

* nugbooovg poproxng Proroyiog




AgIKTEC KAPKIVOU - KPICIHA EPWTAMATA

. EX&1 0 aoBevh g Kapkivo?
€AV val, TOTE TTOI0 OpYyaAVO TTACXEI?
O KOPKIiVOG €ival EVTOTTIOMEVOG, N £XEI D100 TTAPEI?

OO0 £TIOETIKOG gival?

a K~ WD

0 aoBevig 6a UTTOTPOTTIACE! 3 OXI €dv Ogv O00¢i ETTIKOUPIKN
xnaloespanela META TNV aPXIKN BepaTreia?

6. o0 aoBevng Ba avratrokplBei KAOAUTEPA eav S00O¢i pia
Bepartreia EvavTi katrolag aAAng?

7. |J1TOpOU|.l£ va aVvIXVEUOOUME TNV UTTOTPOTTH £yKalpd TTPIV TA
CUMTITWHOTA?

8. €av val, o aoBevhg 0a eTTw@PeANOei atrd Tnv £€yKaipn

QVTIMETWTTION TNG UTTOTPOTTHG? Ggp

OOO @ ©



Acgikteg Kapkivou - loTopikr Avadpopun

1846 - avakaAuyn TTpwrTeEivng Bence-Jones

1940 - 6&1ivn pwoeartaon

1960 - avoocotrpoodIopICHOI

1963 - aA@a @etoTTpWTEivn (AFP)

1965 - kapkivoeuBpuikd avtiyéovo (CEA)

1975 - MOVOKAWVIKA avTICWHOTA

1980 - CA 125, PSA

1970-1980 — Oykoyovidia Kal OYKOKATOAOTAATIKA yovidia

2001 - MIKpOOUOTOIXIEG, PACHATOMETPIO HACAS, VEUPWVIKA
QiKTUQ, TTOAUTTAPAMETPIKN avAAuon.



TUTTOI OEIKTWV KAPKIVOU

e oppoveg (hCG; kaAoiTovivn, yaoTpivn, TTPOAAKTIVN, AUENTIKI)
OpHOVN, KA)

e EvCUNA (OSIVN @WOPATACT, AAKOAIK pwo@aTtaon, PSA)

* TTPWTEIVES KaI YAUKOTTpWTEiVEG, (CA 125; CA 15.3;
CA 19.9, ka)

« OYKOEUPPUIKA avTiyova (CEA, AFP)
« utrodoxeic (ER, PR, EGFR)
* oykoyovidia (Ras; Myc;)

e oyKokKaTaoTaATIKG yovidia (BRCAL; p53; Rb)



ApIBuOC dnuooieuoewy yia AgikTteg Kapkivou — £ykpion

a1To TO0 FDA
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Av Kal 0 apIBUOC TwV dNUOCIEUOEWY aucAvel (KOKKIVO) , 0 apIBuOC Twv
EYKEKPIMEVWV OEIKTWYV KapKivou atro 1o FDA (TTpdoivo) JEIWVETAl.

Ludwig and Weinstein, Nature Rev Cancer, Nov 2005, pg 845-856
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The Cancer Biomarker Testing Market

The increasing complexity of cancer tests in both
execution and interpretation will result in more
advanced testing facilities, such as key hospitals,
cancer research centers, and specialized cancer
testing laboratories. It's expected that cancer
patient management in the future will become
analogous to chronic disease management, a key
10 the continued growth of the cancer biomarker
testing industry.

U.S. Cancer Biomarker

Testing Market Value
(projected, billions, USD)

St St ) e

201
$7.86-




Eykekpuévor ocikteg Kapkivov amo to FDA

Table 1 |US Food and Drug Administration-approved cancer biomarkers

Biomarker
ce-Fetoprotein

Human charionic
gonadotropin-f

CA18-9
CA125
Pap smear
CEA

Epidermal growth factor
receptor

KIT

Thyroglobulin
PSA (total)

PSA (complex)
PSA (free PSA %)

CAl15-3
CAZT-28
Cytokeratins

Cestrogen receptor and
progesterone receptor

HER2/MEL

HERZ/MEL

HER2/MEL

Chromosomes 3, 7, 9and 17
MMFEZ

Fikrin/FOP

BTA

High molecular weight CEA
and mucin

Type
Glycoprotein

Glycoprotein

Carbohydrate
Glycoprotein
Cervical smear
Frotein

Frotein

Protein (IHC)
Frotein
Frotein
Frotein
Frotein

Glycoprotein
Glycoprotein
Protein (IHC)
Frotein (IHC)

Frotein (IHC)
Frotein
DA (FISH)
DA (FISH)
Frotein
Frotein
Frotein

Friotein

(Immuncflucrescence)

Source

Serum

Serum

Serum
Serum
Cervix
Serum
Colon

Gastrointestinal tumaour
Serum
SEFUm
Serum
Senim

Serum
Serum
Breast tumour

Breast tumour

Brasst turnour
Serum

Breast tumour
Lrine

Lrine

Lrine

Lrine

Lrine

Cancer type

Maonseminomatous

testicular
Testicular

Fancreatic
Charian
Cenvical
Colon
Calon

GIST
Thyroid
Frostate
Prostate
Prostate

Ereast
Ereast
Ereast
Ereast

Ereast
Ereast
Breast
Eladder
Eladder
Eladder
Eladder
Eladder

Clinical use
Staging

Staging

Maonitoring
hanitaring
Screening
hanitoring
Selection of therapy

Diagnosis and selection of therapy
hanitaring

Screening and manitoring
Screening and monitoring

Benign prostatic hyperplasia versus
cancer diagnosis

Manitoring
hanitoring
Prognosis

Selection for hormonal therapy

Prognosis and selection of therapy
Manitaring

Prognosis and selection of therapy
Screening and manitaring
Screening and manitoring
Maonitoring

hanitoring

Manitaring



Diagnostic Progmh

Type of disease? To treat or not? \

.y /
Types ./
of X
Biomarkers \\
What treatment? What dose? /

\\ Predictive Pharmacodynamic /

.\_‘_ ,// \\‘_\ 7 //‘



IIpoyvOOTIKOC 0EIKTNG

Q)¢ TPOYVMOTIKOS delkTNG Oempeitan ka0g e€€Taon mov givon OwaO&cIUN
K0T T1] oTIYRN TNS 010y VOGS 1] 6TO YELPOVPYELO KUl GVUVOEETUL UE TO
eLev0gpo VOGOV drdoTNA 1] TN) GVVOAIKT) emPlmon amovoia
GULOGTNOTIKNG EMKOVPIKNG Oepamelog

TOPOOELYNOTO:

e uéyebog 0ykov , KatdoToon AERPUOEVOYV , TOOO0AOYIKOS VTOTLTOGS
0YKOYOVIOLO , 0YKOKOTUOGTUATIKA YOVIOLO, GLUENTIKOL TOPAYOVTEG,
OYYELOYEVEGT], OSIKTES TOAALUTAUGLOGLOD

IlpoPrentikog deiktng (predictive)

KG0g €€€Taon IOV GLVOEETAL HUE TNV AVTOUTOKPLOT 1| TNV EALEWYT] AVTOUTOKPLONG
o€ nlo ovyKekpuévn Oepameia.

TOPAOELY AL
* VITOOOYELS OTEPOELOMY 0PHOVAY (0ppovodepameia)
e gvioyvon Her2/neu (Herceptin;
Roche)
o ayyawoyéveon (Avastin, Angiostatin?/ Endostatin?)



EmOounta yopoKTnpLoTIiKG £vOS 100VIKOD KOPKIVIKOV OEIKTI

d
4

D00

nEB060g TPoGdL0PIGUOV HE VYNAN AVOADTIKY Ev01o0NnGlo Kot E0IKOTNTO
TO, EMIMTEOU CVYKEVTPMGIS TOV VO AVTOVOKAOUV TO KOPKIVIKO QPOPTIO NE
VYN oyvootiky evaiednoia (AMyo YevdOS apvTIKE) KoL E10IKOTI T
(AMyo yevdag OeTIKG)

avénuévn etk wpoPiertikny aio (PPV)

VO, TPOGOLOPILeETOL EVKOAD, OELOTIOTA KOl GYETIKA GO Vva

TO, ATOTEAEGUUTO TOV TTPOGOHLOPLGHOV VO ETOPOVV 6TV OEPUTEVTIKT

ay @y Ko @POVTIon ToV 060evovg Kol KUPLlmS TO KALVIKO amoTéEAECHO

Sensitive and
specific

Correlate to Stratify the risk
clinical outcome of progression

Quantifiable Cost effective

Personalized
management



Alayvwon Kal OEpATTEUTIKA AVTIMETWITION TOU KAPKiVOU

*KAIVIKOG INaTpog :

EQAPHUOYN ATTOTEAECHATIKWY HEOOOWYV yia didyvwon Kal BgpaTtreia

*KAIVIKOG XNHIKOG:

AVATTTUSN OTTOTEAEOHATIKWY HEBOOWYV yia didyvwon Kal Bgpartreia
BeATiwon avaAuTIKiG uaiocOnoiag Kal €1I01IKOTNTAG

gupeon BEATIOTNG dIAYVWOTIKAG guaiodnoiag, £101KOTNTAG,
OTTOTEAEOHATIKOTNTAG

EAEYXOG TTPOAVOAUTIKWY TTAPOMETPWYV
OXOAQOTIKA afIOAOYNON ATTOTEAECHATWYV

yvwon OAwV TwWV TTAPAMETPWY TTOU £TTIOPOUV OTNV TIUR £VOG

OUYKEKPIMEVOU ATTOTEAECHATOG



XPNGUOTNTO EPYUGTPLUKOV GVIADGEMV TOV KUPKIVIKOV OEIKTOV

O empealeror amé TV aveiVTIKI Ko 010y VOSTIKNY vdicOncio ko
E0IKOTNTU, KOOOCS Kot TV OcTikn wpoPrentikn alio Tng pebdéoov (PPV).

U PPV: n mBoavétnto 6T1 évog ac0evic ne 0eTikd amotéleopno madoyel amod T
vOG0 Y10 TNV 070l avamTuYOnKe N né0000¢ ne 6KOmo TNV O1AYVMOSN TNS

U n etk wpoPrentikn aéia PPV, avtifeto amwd v apvntikn wpofremtikng
aio (NPV), emnpealetar mold amwd ToV EMTOAAGHO TNG VOGOV GTOV

GVYKEKPLUEVO TANOVGNO.
Treatment
Targets

Uses of Cancer
Biomarkers \
/ Differential
Prognosis / \ Diagnosis
: Monitoring
Risk s
progression of
Assessment :
diseases




AvoAvTIKI & AloyveoTik evoiweOnoio

AvVOAVTIKT gvooOncia : 1 HIKPOTEPT AVIYVEVOLUT CUYKEVTPMOOT EVOS OEIKTT
7OV 0 TPOGOLOPIGUOS UTOPEL VO OLAKPIVEL NE AELOTIGTIO GTTO T UNOEVIKT)
OVYKEVTPOON pe gumoetoovvy) 95%.

AwyvooeTiK gvawstnoia : Avarioyio TOV 0.60Ev@V OV divouvy £va 0ETIKO
amotéleopa Yo To ocikty [ AO / (AO + YA)].

AVOAVTIKI] & ALOYVOGTIKY EL0IKOTNTA

AVOAVTIKN EL0IKOTNTA IKAVOTITO TOV TPOGOLOPLIGHOV VO TPOGOL0PILEL HOVO
TOV OEIKTI] TOV HOGS EVOLUPEPEL (YOPIS TUPENUTOOIGELS) TUMIKA EKPPALETOL MG
% 010 GTAVPOVUEVT] EWOIKOTNTA.

AWYvVOOTIKN EI0IKOTNTO: AVOAOYLO TOV VYLOV 7OV OIVOLV £VA APVITIKO
amotéleona Yo To ociktn [ AA/ (AA + YO)].



YToAOYIONOC TUPOAUETPOV TPOYVAOOTIKIS CNUACLOG

YnoOeon: EMITOAUGLLOG =1%
LEAETOVEVOG TANOVGLOC = 100,000
ap1Ouoc acOevaov (0.01 x 100,000) = 1,000
OLOLYVIOGTIKT] Evouconcio = 95%
OLOYVIOOTIKN E101KOTNTA = 95%
amoteAéouato acOevels VYLELG GUVOAO
OeTika 950 (A®) 4,950 (Y0) 5,900
aPVNTIKA 50 (WYA) 94,050 (AA) 94,100
GUVOAO 1,000 99,000 100,000

EvaweOnoia = AG/ (A® + WA) = 950/ (950 + 50) = 950/ 1,000 = 95%
Ewwémra = AA/ (AA + WA) = 94,500/ (94,050 + 4,950) = 94,050/ 99,000 =
95%

PPV = AG/ (A® + ¥®) = 950/ (950 + 4,950) = 950/ 5,900 = 16.10%

NPV = AA/ (AA + WA) = 94,050/ (94,050 + 50) = 99.95% or ~100%

Eff = (TP + TN)/ Grand Tot = (950 + 94,050)/ 100,000 = 95,000/ 100,000 = 95%



Beltioon g Ostikig mpoPrentikng allog

I'o ™ Pertioon g PPV mwog epyaotnproxng e€€taong, ot KAVIKOL TPETEL va
aVENGOVY TOV EMTOLUGIO TS VOGOV NE KUTAAANAN €mAoY TOV 060evav Yo
TOVG 0TOL0VS EPapuoleTar N e€€taon.



TIUES OVAQPOPUS YO OEIKTES KUPKIVOD

* @uololoyikd atopa (>120)
e @VAO
*  OYETIKN NAIKiQ
e un Kokonoeig voosol
o gmihoyn TANBvonov aclevov (6tdoro, faduog
OLUPOPOTOINGNGS , LGTOAOYIKOG TUTOGS, KO.)
* £miAoY1] TOV KoTaAiniov cutoff:
(mean 2SD)

- uéyotn evawoinoio

- UEYLOTI] ELOKOTN T

- uéywotn OeTikn mpoPirentikng alia



Kopnoieg ROC

* ypo@IKN Tapdotaon svaiednciog (Y% aindag Oetika ) [y-d&ovag] vs (100 -
%101kt TO) (WEVo MG BeTIKG) [X-GEovag]

* TOPOVGLALEL TNV UTOTEAEGRATIKOTTA TNS EEETAONG GE OAN TNV TEPLOYN] TOV
Tip@v cutoff. Maopodue va emiéCovpe ekeivy v Tiun cutoff wov pog
TPOcPEPEL TNV emMOBouNT) evaednclio Kot EOIKOTN T

* UTOPOVUE VO GVYKPIvovue TNV TPpoPAienTiKT] ol OLHPOP@V FEIKTAOV 6TO 1010
owaypopupa.

= =
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0% FIFF) 100%



True Positive Ratio

Receiver Operator Characteristic (ROC) Curves

1.0
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ROC curve

* Plot sensitivity versus 1-specificity

_A

Coefficient = Area Under Curve
1 is ideal, 0.5 is random

http://'www.medcalc.be/manualfroc.php
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A

True negative; TN
(specificity)

False negative (FN)

il

Healthy

Moving cut-off to left
reduces false negatives
(higher specificity)
at cost of
reduced sensitivity

Healthy

"Perfect test"
cut-off

Test
cut-off

Sick

Sick

True positive; TP
(sensitivity)

False positive (FP)

Moving cut-off to right
reduces false positives
(higher sensitivity)
at cost of
reduced specificity




3. Khaoowkol Acikteg Kapkivoo.
KMVIKEG eQaproyEg



KMVIKES €@upproYES TOV OEIKTOV KUPKIVOV GTO. OLAPOPaL
oTaowa TS £EEMENC TOV Kapkivov. Ilapaosiypna: KapKivog
RLOGTOV

Thearagy or
S o _ manafen'entdﬂ___ Frograssion
Tumaour old for initial diagnosis it
————————————————————————————— 2 ———— = Glable d=zoase
burden s Threshold for diagnosis of recurrence
: "~ Rasponza ﬁemn‘en:g/
|
e M
‘ g ™
Process Risk Mcnitoring for
asseasment Soreening Clazsification, stage, grade, biomarker expressicn recLUmence
cioal Cancer Earty Guidance of local therapy or salection of Early
) prevention cletaction syatamic therapy and prediction of responss intervartion
b Example: breast cancer
Clinical Familby harmmcgraphy, Physical examination, imaging, Biopsy, Phi=ical
rmethods history braast nodal atatues, histological grade examination,
examination imaging
Biomarker BRCAT More ER, PR, HERZ/MEL (IHC or FISH]), CA15-3
o EBRCAZ mokecular subclassification, PET scamning




CANCER TUMOR BIOMARKER DETECTION TECHNIQUES
BRCAI, BRCA2 Protein Truncation Test (PTT) and western blotting
C-MYC FISH

Breast cancer

CA 15.3, CEA, HER2/neu

Immunohistochemistry (ELISA)

HER2/neu

Quantum dots (QD) and optofluidic ring resonator sensors

CEA

Gold nanoparticles based techniques, quantum dots (QD) and
silicon photonic microring resonators

Auto-antibodies against p53 or
heat shock protein 60 and 90 (hsp)

2D-PAGE, ELISA or NAPPA arrays

Colorectal cancer

CEA,CA 19.9,CA 724

Immunohistochemistry

CEA

Gold nanoparticles based techniques, quantum dots (QD) and
silicon photonic microring resonators

ANXA3Z, BMP4, LCN2, SPARC,

Immunoblotting and tissue microarray analysis

MMP7, MMP11
Epithelial neoplasia | CEA, CYFRA 21-1 Immunohistochemistry
CEA,CA 19.9 Immunohistochemistry
Gastric cancer CEA Gold nanoparticles based techniques, quantum dots (QD) and

silicon photonic microring resonators

Germ cell tumor

hCG, AFP, LDH

Immunohistochemistry

AFP

Gold nanoparticles based techniques, quantum dots (QD),
carbon nanotubes (CNTs)



TOmol KapKIvov: KUPLOTEPOL OEIKTES KAPKIVOD

nootov: CEA, CA15-3, CA 549, EGF-R, ER, PR, MCA, ka0syivn D,
HER-2/neu (c-erb B-2), CK-19, mammaglobin, ka.

uqtpog: CEA, TPA, SCC, ka.

Tpayqrov uitpog. SCC, CEA, HPV, hCG, ka.
omodnkav: CA-125, CEA, AFP, hCG, TPA, CA 15-3, ka.
nayéog evrépov: CA 19-9, CEA, CA S0, TPA, CA 724

otopayov: CA 19-9, CEA, CA 72-4, AFP, SCC, TPA, CA-50,
YOGTPLVY

apootatov: PSA, PSMA, PAP, TPA, ka.
nratog. AFP, CEA, TPA, GGT, ALP, LDH | ka.

aveopova.CEA, SCC, TPA, CA 19-9, CA-50, ka.



*01 EPYUOTPLOKES EEETAGELS Y10 TOVS OEIKTES KOPKIvOy Oa mpémer va
avEAVOLV TU TOGOGTA EYKALPNS aViYvEVONS, KOOGS Kot TNV emPimon
TOV 0o0svov, Kol va vrofondodv otn neioon g Ovnopotnroc.

* KOVELS 0T0 TOVS HEYPL CNUEPO VITAPYOVTES OEIKTES KUPKIVOV OV
givar wavikog, (1.e. 100% owyvootiki) evareOnoio ko 100%
OLUYVOOTIKI] EIOIKOTNTO).



KapKivog Tou TTpOooTATN

AmoTeLEL TNV O0LVTEPT 7O GLYVT] dITie OVATOV 07T0 KOPKIVO GTOVS
avopec.

H ocvyvotnTd tov sivan avaioyn s nkiog.
OpurovoelapTOUEVOS KUPKIVOG.

Apyn oudnon oty 0VPO0G0Y0 KVGTI, GTOVS YOP® LGTOVS KUL GTOVS
OVTIOTOL(0VG AEPLPUOEVEG.
AOTOYEVELS NETUOTAGELS 6T 0GTA.

1936-

Alexander and 1986 -PSAtest 2005
Ethel Guthman approvedby discovery of
descrived FDA for antibodies that
slevated acid 1970 - PSA monitoring actas 2 new
phosphatase discovered cances beomnarker for
actwity in PMID: recurrence prostate cances
prostr ate cancer 4986767)
1941 - Chatles 1980-PSA 1994-PSAtest
B. Huggins found to be approvedby
publishes elevated inmen DA for
studies showing with prostate screeningin
relationship cancer conjuncbon wath
bebtween a digkal rectal
testosterone exam. [FDA

and prostate Anncuncement)
cancer



PSA (e101k0 tpootoTiké avriyovo, KLK3)
CAVKOTPOTEIVI TNG 0IKOYEVELUS TOV KUAMKPEIVAOV poprakov Bapovg 34kDa

AvViveDETUL KUPLMS 6TO KVTTAPOTAUGULO TOV ETLONMUIKAOV KUVTTAP®V TOV
TTPOGTATI KUl GTO VYPOTOUUEVO CTTEP LA

AvEnpuéves Tipnég PSA 0pov o€ 0.60gveic ne Kopkivo Tpootdtn. Xe LIKPOTEPO
BaBpo avinuéveg TinéEG, 01voVY KOl AALES OVOUUALES, OTTMS 1| TPOCTATITION
Kol 1 KoAon0nc vrepmracio TOV TPOSTATY.

Ov 1ipég avagpopag <4 ng/ml opov, 4-10 ng/ml — gray zone
» ATOTEAEL £VOV 0T TOVG KAAVTEPOLS OLOY VOO TIKOVS KUL TPOYVAOGTIKOVS
OEIKTEG,
>y eTileTOoL nE aPVNTIKN TPOYVOOT
>2Xouparel oNUOVTIKG 6TV £YKOIPT) O1dyveOon THS VOGov.

> X PNOLUOTOLEITUL ETIONS TV TAPAKOAOVON OGN TS YopNyovnEVNS Ogpameiog 0
aViYVELGT] VTOTPOTI)C.

»>2€ OMKN TPOOTUTEKTOU 0TOTEAEL HEG0OO ELEYYOV EMAVENPAVIGTS TOV OYKOV.

Free PSA — véeg KOAMKPEIVES Y10 TNV UVTIULETAOTLON TOV TEPLGTAUTIKAOV TOV
OVI|KOLV 6T1 «gray zoney



Prostate cancer: novel PSA assay,
FDA cleared 2012

PROSTATE CANCER
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DIAGNOSTIC BLOOD TEST FOR PROSTATE
CANCER RECEIVES FDA APPROVAL

Jume 26, 2012— A new test has been approved by the FDA that improves on
the ability of PSA fo detect clinically relevant and potentially lethal prostate
cancer. Published in the Joumal of Oncology in March 2011, PCF-funded
research Or. William Catslons, direcior of the Clinical Prostate Cancer
Frogram at Morthwesterm University, and his team of reseanchers have
crested a mew biomarker to detect prostate cancer. The biomarker combines
traditiomal PSA with two additional measures of PSA. The fest is named the
Prostate Health Imdex {phi) and is & non-invasive blood fest that is 2.5 times
more specific in detecting prostate cancer than the fraditional PSA test. The
FO& recently granied premarket approval for the test. According to the
published multi-center dinical study, the Prostate Hesalth Index provided a 31
percant reduction in unnecaessary biopsies.



PAP (mpoctatiké kAhaopa g 6&ivne pocpataonc)
ALLEPNS YAVKOTPOTELVY.

Koataiver TV vopoAiven @OGQOUOVOEGTEPIKAOV ORLad®V ne Bértioto pH
opaonc 4,5- 7.

Meyain aotafso o€ Oeppokpaocio 37° C.
1000 @opéc neyaAOTEPO 6€ GYEGN UE TU KAAGUATE GAA®V LIGTOV.
Yynin e101k0tTNTO Kol 0PKETA KA gvatoOnoio.

H pétpnon g oAkic 0Svng @moQaTdoS YPNCLUOTOLEITUL GTT] OLAYVOOT)
TOV LETUGTUTIKOV KUPKIVOV TOV TPOGTATY).

TPA (IZTIKO NOAYIIEIITIAIKO ANTII'ONO)

AVTITPOCOTEVEL TIS KEPUTIVES TOV BploKovTar 6TOVS EMONALOKOVS 16TOVG.

AVEN G TOV KOPKIVIKOD OYKOV £YEL O GVVETELO GOSN 0N TS GLYKEVIPOONS
TOV KEPUTIVAV.

IHapoporog ociktng 0 TPS (€101K0 TOAVTENTTIONKO GVTLYOVO TMOV LOTOV)

"EAeyy0¢ ™S OgpomevTIKNG aymyS Kot TopaKoAovdnon ¢ mopeilog TG
vOGOV.



Prostate cancer: novel PAC3 assay,
FDA cleared 2012

(? GEN-PROBE Sg&n-Frobe

Gen-Frobe Incorporated (Gen-Probe) is engaged in the development. manufacture and marketing of nucleic acid
i e human diseases and screening donated human blood. 1E also markeis a ranges of products to detect inf

nisrms, including those causing secaually transmitted diseases (STDs), tubenculosis, strep throat, and other infections. The

gorzes iis products into cinical diagnostic products and blood screening products.
(_] FunGen-Probe profile here
Y Mou optom? El sptom o= & dropo. Sign Up yiz vo fisite T "-j_ Share T .m wr Twesat 4 F 41

opdom oTous pikouc oo,

FDA approves Gen-Probe's prostate cancer diagnostic test

15th Fad 2012 2-40 pm by Brad Lesmalre

Gen-Probe (HASDAL:GPRO) said Wednesday U_S. health
regulators approved its diagnostic test Progensa P&CZ3 which is
used to werify the need for repeat biopsies in men at risk of
getting prostate cancer.

The company, founded in 1923 and with abowt 1,353
employees, makes molecular diagnostic products and sendices
to diagnose diseases and screen donated blood.

Gen-Probe scquired worldwide diagnostics rights to the
biomarker Prostate Cancer Antigen 3 (PALC3) pens from
DiagnoCure {TSE-CUR) in 3.

The FO& spproval was backed by a clinical study lsunched in
August 2008 and finished in May 2010, The study enrciied 485
men at 14 clinical sites. Gen-Frobe submitted their premarket
approval application to the FOA in Awgust 2010

In the clinical study, the PA&CI assay had a negative predictive
walus of 20 parcent, meaning 2 negative PCAS assay resul
predicted a negative prostste biopsy 90 percent of the tims.

The PCAZ gene test — carried out throwgh urine samples taken
after a digital rectal exmamination — is highly over-expressed in
more than 20 percent of prostate cancers. The test is the: first urine-basad modscular diagnostic test for prostate cancer.



Prostate cancer: Circulating Tumor Cells

FDA Clears Cellsearch™ Circulating Tumor Cell Test For
Monitoring Metastatic Prostate Cancer Patients

Main Category: Prostate / Prostate Cancer 0
Also Included In: Reqgulatory Affairs / Drug Approvals, Medical Devices /
Diagnostics o Tweet

Article Date: 29 Feb 2008 - 0200 PDT



AgIKTEC YIO NTTATOKUTTAPIKO KAPKIVO

o eufpuikng cparpivn (AFP)

*  YAUKOTTPMOTEIVY

*  KoOEpOUEVOS OEIKTNG

* nEYAAN aOENGT 6TO TAAGN,

* UM E0KN Y10 TOV NTOTOKVTTUPIKO KOPKIVO

e oVEAaveTOl ETIONS 6€ YPOVIC NTOTITION KOl Kippoon

Hepatocytes:
AFP
DKK1
Gamma-GT

, HBV DNA
Portal vein and hepatic artery HBeAg

Interleukin 6 HBsAg
sPD-1

!
I
Hepatocellular carcinoma:
PIVKA-II

AFP Biliary duct

GPC3 Osteopontin
SCCA GP73

DKK1
miRNA-21
miRNA-122
Osteopontin
GP73

comp
Gamma-GT




KapKivog paoTou

AVIKEL 6TOVS CUUTTAYELS OYKOVS KL OTOTEAEL PO GVGTI|LOTIKT] VOGO

YYXNOTHTA
Hoykoopiong ektipovvral 1.05 ekatoppvpra véa TEPLoTATIKG KAOE povo
20YvOTEPN KOKONONGS VOGOS GTIC YUVOIKES

Hpo™n artio OavaTov 6TIS YUVOIKES

EITIIBIQXH

Ytov 1o ypovo 1 ~90-95%

210 5 ypovia : ~ 68% Yo TomKaG EvTomIonéVY) VOG0 Kot ~ 20% Y10 HETAOTOTIKT
v0G0

Tvyvérna 0 Ovnownomta U

(tpodmog Lomg - Mpoinyn

npoStaGemKo,{ TOPAYOVTEC) - @gpanevTIKG péca
. Xnuerwo0epomeio
. AKTwoOgpameio

. OppovoBepamreia



Kapkivog MacTtov
IpoowaBeoikol Iapayovreg

: Increased
qumly breast
history density

Causes and G Prolonged
e use of oral
Risk mutation \| contraceptives|
Factors of \
Hormone
Bl‘em Calwer Late replacement
childbearing therapy after
menopause

Early Menstruation
& Late Menopause
[ Obesgity

Alcohol intake/
‘ tobaceo




KoOiepopuévor mpoyvmoTiKol 0EIKTES Y10 TOV KOPKIVO TOV HOGTOV

U kotdotaon Aep@adévov

U wtoloyikog viréTUTOC

O néyebog 6ykov

0 BaOuég dwapopomoinong

L vrodoyeic 016TpoyOvVOV Kal TPOYEGTEPOVIG
0 pétpnon Tov KVTTUPIKOY TOAALITAAGLAGHOD

XPNOUOTNTAU TPOYVAOGTIKOV OEIKTOV KOPKIVOL

0 tavtomoinoen acOevav Tov omoiwv 1 Apdyvmon cival 1660 Ko HETE TO
YELPOVPYELO DOTE 1| GLGTINUATIKI ETKOVPLKT Ogpameia oev Oa ToLG
OPEM]OCEL TEPLGGOTEPO.

0 Tavtomoinen acOevav Tov omoiwv 1 ApdyvmoN £ival KoK\ ne v
KAOGOoIKY Ogpameio moTe va givon amapoitnTn o emoeTikn Ogpansio.

0 tavtomoinen acOevav mov 0o er@@ein0ovv améd cvykekpiuéveg Oepameisg



Y7m0o0yels XTEPOELOM®V 0PUOVEOY

Ivupnvikol peToypo@IKol TOPAYOVTES TOV EVEPYOTOLOVVTOL U0 TIS GTEPOELOELS
0pPROvES

* VT000YEig oreTpoyYOov@Y (60-70% Oetina)
* vTodoyiag tpoyeotepovng (50-60% Oetina)
* LETPOVTOL GE EMITENO POVTIVUS 6E 0AOVS TOVS KUPKIVOVS HLOGTOV

* umopovv va TpofArséyouy TNV avtamokpion otn Oepaneia

ER and PgR | ER and / or PgR Positive
Negative

f A 4
Premenopausal | Postmenopausal |

\4
Tamoxifen »
or

+/-

Ablation of Ovarian

Function m ;
or

v

No
Endocrine
Therapy

Tam

or



LU

Kapxivoeuppoiké Avriyévo (CEA)

&yovv TePaoel TEooEPIg dEKUETIES 0o TOTE Tov o1 Gold ko Freedman
ap@Tol ovokarivyav To CEA 6tovg 16T00C 0:60evav e K0A00pO1Ko KapKivo

givan ma yhokorpoteivy pe M.B. 180-200 kDa

ekQpaleTor Evrova oty guPpuikn o KoL 6€ HIKPA TOGOGTA GTOVS
(PULGLOAOYIKOVUS LOTOVS EVIIAIK®V, EVO HETPLO AOENON TOPOTPELTOL GTOVS
KOTTVIOTES

evTomieTon 6€ OAa T EMONAMOKGA KUTTOPO KUl GE OPLOUEVE KOAPKIVIKA, EVE
ogv ekPpaleTar o€ un emONAloKkd KoTTOpO

0 ypovog nuiLmngs Tov CEA oto mhdona ival Tepimov 6-8 népeg

To CEA ¢ dciktng Kapkivov

£yel netopuévn EKEPaon o€ vy ATopo Kol ToPdyETOL KUPLOS 6TO
Y0 EVTEPO

£xeL avENUEVa EMTENQ GE KUPKLVIKOVS OYKOVS

to0 CEA 0¢gv €ilval €101K0G 0€IlKTNG 0AAG avEaveTal 6€ TOALG €101
KOPKIVOU



Tumor Markers

.
v/

Breast Cancer
CA125,CEA ~— Lung Cancer

CA 125,CEA

Stomach Cancer
CEA

Liver Cancer
AFP

Colon Cancer

Pancreatic Cancer CEA

CA 125, CEA

Ovarian Cancer
CA 125, CEA

Testicular Cancer
AFP,HCG




MeBodoroyicg mposdopiopnov tov CEA

o Y& EMMEDO TPOTEIVNG: ELVUL TOAD YVOOTOS KUPKLVIKOS OEIKTNS TOV 0POV HE
OGN ULOVTIKO pOLO 6TV TPOYVOOT KOl TNV TOPUKOA0VON 6N TG Ogpameiog:

Avoocoevivpikég nédooot EIA m.y. ELISA
Padroavoooymuikég nédodor (RIA, IRMA)

* Avti-CEA avtiocopotao: vao perétn
ELISA

« MRNA 100 CEA: v7t0 pelétn @g noprokog osikTng

PCR avtioctpoons petaypoois (RT-PCR)
Awti PCR (nested PCR)
PCR mpaypatiko? ypovov (real time PCR)



To CEA o¢ 9gikT)C 6TOV KEPKIVO TOV REGTOV

To enineda Tov CEA (emimeoo mpoTEivnS) oto aipo oyetilovror pe 1o
néyebog Tov 0yKkov

"Evag 0ykog yopic avénuévo CEA otov 1610 0gv pumopetl Ocmpntikd vo £xer
avénuéva eTmedd 6TO Aipa

H perétn tov CEA otovg kopkivikovg wotovg Ponda otnv emioyn
060EVAV, TOV 0TOLOV 01 OEIKTES TOV 0POV ELval YP1GLUOL GTNV TPOYVAOON
KOl 6TNV £YKap) o1ayvemon)

To CEA o¢ev Oeompeitor amd Tovg KOTAAANAOTEPOVS OEIKTES KUPKIVOL Yid
TOV KOPKIVO TOV HOGTOV



To CEA ¢ dgiKTnG 6TOV KEPKIVO TOV GTORG)O0V

O sivan 0 TAL0V 6VYVOG OEIKTNG Y10 TIG KOKONOELES TOV YOOTPEVTEPLKOD
GULGTNNOTOS, YLUTL EKPPALETOL TNV TAELOWYN QLY TOV YUOGTPEVTEPLKAOV
KOPKIVORATOV

0 10 CEA-MRNA, o€ cvvovaopné pe CK-19-mRNA, 1§ CK-18-mRNA 1 CK-
20-mRNA £yovv ypnopomon0el mg popLoKoi 0EIKTES TOV YUOTPLKOV
KOPKIvoy 610 TEPLPEPIKO aipa acOevav pe PCR og mpaypotiko ypovo



Tumor Markers for Ovarian Cancer: CA125

Glycoprotein product of the colomic epithelium that is recognized by the
monoclonal antibody, OC125

Tissue form is 200 KDa but the serum form is 40 KDa proteolytic fragments.

Fragments contain 2 major epitopes, OC125-like and M11-like (basis for 2nd
generation assays).

Not specific for ovarian cancer, elevated in (other cancer and non-cancer
diseases)

CA 125

U Found in

{9 Ovarian cancer
4 Adenocarcinom of cervix

(%)) Endometrium adenocarcinoma

‘9 GIT carcinoma

(=) Breast cancer




New Markers for Ovarian Cancer

1. CA19-9 and CEA: Recurrence in borderline ovarian cancer
Engelen et al. Gyn Oncol. 78:16, 2000

2. Kallikreins (hKLK6, hKLK7, hKLKS8, hKLK14)
Diamandis et al, Clin Chem, 48:8, 1198-1205, 2002

3. CA15-3, CA72-4 and CA19-9 for early detection
Woolas et al. Int 3 Gyn Cancer 9:497; 1999

4. LPA, Lysophosphatidic acid
— Xu et al JAMA 280:719, 1998



Tumaor Markers Cancers What else? WhenHow-sual
Usedl Sample
AFP [(Alpha-feto Liver, germ cell Also elevated during | Help Blood
protein) cancer of ovaries or | pregnancy diagnose,
testes fmanitar
treatment,
and
determinge
FRCUTENCE
BZm (Beta-2 Multiple myeloma Fresentin many Determine | Blood
rmicroglobuling and lyimphomas other conditions, prognosis
including Crohn's
dizease and
hiepatitis; often used
to determine cause
af renal failure
BTA (Bladder turmaor | Bladder Faining acceptance Help LItine
antigen) diaghose
and
determing
FECUITENCE
A 15-3 (Cancer Hreast and athers Alzo elevated in Stage Blood
antigen 15-3) including lung, henign breast dizease,
avarian conditions; doctar fnanitar
can use CA15-3 or treatment,
CA 2729 (e and
different assays for determinge
Same marker) FECUITRACE
A 19-9 (Cancer Fancreatic, Also elevated in Stage Blood
antigen 19-9) sometimes pancreatitis and disease,
colorectal and hile inflammatory howel rmanitor
ducts disease treatment,
and
determine

Fecurrence




oA T2-4 (Cancer Cvarian Mo evidence thatitis | Help Blood
antigen 72-4) better than CA-125 diagnose
biut may be useful
when combined with
it
CA-1 248 (Cancer Crvarian Also elevated with Help Blood
antigen 129) endo-metriosis, diagnose,
some other rmonitor
diseases and treatment,
benign conditions; and
hot recommended determine
a5 ageneral screen | recurrence
alcitonin Thyroid medullary Also elevated in Help Blood
carcinama pernicious anemia diagnose,
and thyroiditis rrianitar
treatment,
and
determine
FRCUIFRACE
CEA Colorectal, lung, Elevated in other Monitor Hlood
(Carcino-embryonic | preast, conhditions such as treatment
antigen - hiepatitis, COPD, and
thWDId, colitis, pancreatitis, determine
Iancreatlc, , and in cigarette FeCUMrence
liver, cervix, | srmokers
and bladder
EGFE (Her-1) solid tumars, such Mot available in GuUide Tissue
as ofthe lung (nan every [aboratory treatment
small cell), head and
and neck, colan, determine
pancreas, or breast Arognosis




Ereaat

Cetermine

Estrogen receptors Increased in Tissue
harmaone- prognosis
dependent cancer and guide

treatment

hZ G (Human Testicular and Elevated in Help Blood,

charianic trophoblastic pregnancy, testicular | diagnose, urine

gonadotropin failure rmanitar
treatment,
and
determine
recuUrrence

Her-2ineu Breast Oncogene thatis Determine | Tissue
presentin multiple prognosis
copies in 20-30% of | and guide
invasive breast treatrment
cancer

Monoclonal multiple myelama Cwerproduction ofan | Help Blood,

immunaglabulins and immunaoglabolin ar diagnose, urine

Waldenstrom's antibody, usually manitar
macrodlobulinemia | detected by protein treatment,
electrophoresis and
determine
recurrence

MHSE Heurablastoma, May he hetter than Maonitar Blood

(Meuron-specific small cell lung CEA for following freatment

enolase) cancer this paricular kind of
lung cancer

MMP22 Bladder Mot widely used Help Lrine

diagnose
and
determine
recuUrrence

Progesterone Breast Increased in Determine | Tissue

receptors hormone-dependent | prognosis
cancer and guide

treatment




FSA (Frostate Frostate Elevated in benign screenfor | Blood
specific antigen), prostatic and help
total and free Frypertrophy, diagnose,
prostatitis and with rmanitor
A e treatment,
and
determine
recurrence
Frostate-specific Frostate Mot widely used, Help Blood
membrane antigen levels increase diagnose
(F 5 A nartmally with age
Frostatic acid mMetastatic prostate | Mot widely used Help Blood
phosphatase (PAPY | cancer, myeloma, aryrmore, elevated in | diaghose
lung cancer prostatitis and other
conditions
S-100 mMetastatic Mot widely used Help Blood
melanoma diagnose
TA-40 Metastatic Mot widely used, Help Blood
melanama bieing studied diagnose
Thyroglobulin Thyroid Ised after thyroid is | Determine | Blood
removed to evaluate | recurrence

treatment




