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Cancer

Sumero-Babylonian name: The Crayfish
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ENGLISH TRANSLATION:
CONSTELLATION SYMBOL THE CRAB
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Figure 2.2b The Biology of Cancer (© Garland Science 2014)
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Figure 2.1 The Biology of Cancer (© Garland Science 2014)
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Signatures of mutational processes in

human cancer

Alexandrov LB et al., Nature, 2013
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2 KATNYyopIlEC YOVIOIWYV OTIC OTTOIEC N
HETAAAAEN ymopEl va oOnynoeEl otnv
EUPAVION KAPKIVOU
1)OrKOrONIAIA
« MetaAAaén

« Avtiyetadeon
« Evioxuon

2)OFKOKATAZTAATIKA TONIAIA
« MetaAAaén
« Avtigetadeon
« Amokomn




Knudson two-hit model
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growth)
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Tumor suppressor genes
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http://uvmgg.wikia.com/wiki/Tumor suppressor



http://uvmgg.wikia.com/wiki/Tumor_suppressor

A metastatic cancer genome requires decades to develop

Intestinal epithelial crypts Aberrant crypt focus Carcinoma

N ¥, . .\.

APC/ B-catenin

Early
Adenoma Adenoma

PIK3CA

~10-30 Years

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10t
Edition, 2014.




Leading Edge

Hallmarks of Cancer: The Next Generation

Douglas Hanahan-2-" and Robert A. Wi -
The Swiss Institute for Experimental Cancer Research (ISREC), Schoal of Life Sclences, EPFL, Lausanne CH-1015, Switzeriand

2The Department of Blochemisiry & Blophysica, UCSF, San Francisco, CA 84158, USA

B d Inatitute for R h, Ludwig/MIT Center for Molecular Oncology, and MIT Department of Biology, Cambridge,
MA 02142, USA

*Comeapondence: dvidepfich {D.H), wain bengi@wi. mit adu {RAW)
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Cancer treatment is evolving very rapidly © Discovery

TODAY
1940's 1970's 1980's 1990's 2000's 2015/16
< ® ® @ L ® ) >

Single agent Combination Combination Introduction of oral New era of First
chemotherapy chemotherapy chemo-radiation chemotherapy molecularly Immunotherapy
emerges treatments targeted treatments  drug approved in

including biologics SA (Ipilimumab)



IMMUNOTHERAPY VS, CHEMOTHERAPY

TRADITIONAL TREATMENTS CANCER IMMUNOTHERAPIES
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Ewikova amo

New Zealand Melanoma Unit,
http://www.nzmu.co.nz/anti-pd-1-
inhibitors
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Major Diseases and Conditions of the World
Deaths (Millions)

Deaths (millions)

Adapted by CTL from Andersen, NEM, 2007,




CANCERRESEARCHUKEE:O Cancer Incidence Worldwide

Breakdown of the estimated 2.7 million new cases, age standardised

Intemnational Agency for Research on Cancer incidence rates and the most commonly diagnosed cancers by the
World Health different regions of the world, 2008.
¥ Organization

Numbers
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Source: GLOBOCAN 2008, Cancer Incidence and Mormlity Worldwide. s bR
IARC, 2010 (htep://globocan.iarc.fr) htep:/finfo.cancerresearchuk.org/cancerstats/ o s i

- http://labs.kch.illinois.edu/images/Research/Labs/CancerEpidemiology/cancer-map_lg.jpg
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Figure 1.10 The Biology of Cancer (© Garland Science 2014)
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NATIONAL CANCER INSTITUTE
CHANCES OF DEVELOPING
BREAST CANCER BY AGE 70

Specific inherited mutations in the BRCAT and BRCAZ genes increase the risk of breast and ovarian cancers.
Testing for these mutations is usually recommended in women without breast cancer only when the person’s
individual or family history suggests the possible presence of a harmful mutation in BRCA1 or BRCAZ. Testing is
often recommended in younger women newly diagnosed with breast cancer because it can influence treatment
decisions and have implications for their family members.

Chek 2
— ' ww“*ww MUTATED BRCAT
cases with > — n
maston 06 \ g 55-65%
MUTATED BRCA2
FIGURE 8-2 Percentage of breast cancer cases with a genetic mutation. 45%

NORMAL BRCA

12%

www.cancer.gov/brca-fact-sheet




[Mocooto Bavatwy amo KapKivo mou
EKTIUATAL OTI OEIAETAL OE
mEPIBAAAOVTIKOUC TTAPAYOVTEC

Unknown 7%

Biological/
Infectious agents
30% (25-40%)

Alcohol 3% (2-4%)

Geophysical factors 3%

Medicines & medical procedures 1%
Pollution 2%

Occupation 4%

Reproductive & sexual behavior 7% (1-13%)

Food additives <1%

Adapted by CTLT from Mature Cancer Reviews, 6, 75-83, 2006 & Doll & Peto, The Causes of Cancer, Ouford L. Press, 1981, o 'm::.-:-
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Cyclopentalc,dlpyrens
Dibenzla,hlanthracens
Dibenzola,llpyrene
Ethyl carbamate (urethane)

1Q (2-Amino-3-methylimidazo[4,5-flquinoline)
N-MNitrosodiethylamine

Aflatoxin B1 N-Nitrosodimethylamine (NDMA)

Arsenic 2-Mitropropane

Renzene 2,6-Dimethylaniline

5-Methylchrysene

A-a-C (2-Aminc-9H-pyrido[2,3-blindole)
Acetaldehyde

Acetamide

Acrylonitrile

2-Aminonaphthalene
4-(Methylnitrosamino)-1-42-pyridyl}-1-butanone (NNK)
4-Aminobiphenyl

Benzola]pyrene

Beryllium

Cadmium

Chromium (Hexavalent compounds)

Ethylene oxide Benzlalanthracene

Formaldehyde Benzl[jlaceanthrylene
N-Nitrosonornicotine (NNN) Benzol[blfluoranthene

Nickel ({compounds) Benzo[blfuran

L Benzolc]lphenanthrene
o Toluidine (el

Folonium-210 Caffeic acid
Uranium (235, 238 |sotopes) Catechol

\iryl chloride Chrysene
Cobalt

Benzolk]fluoranthene

Acrylamide
DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10t Edition, 20



Compound

Dibenzola,hlpyrene

Dibenzola,ilpyrene

Ethylbenzene

Furan

Glu-P-1 (2-Amino-6-methyldipyrido[1,2-a:3",2'd]imidazole)
Glu-P-2 (2-Aminodipyrido[1,2-a:3",2’-d]imidazole)
Hydrazine

Indenol1,2,3-cd]pyrene

Isoprene

Lead

MeA-w-C (2-Amino-3-methyll-9H-pyrido[2, 3-blindole)
N-Nitrosodiethanolamine (NDELA)
N-Nitrosomethylethylamine

N-Nitrosormorpholine (NMOR)

N-Nitrosopiperidine (NPIP)

N-Nitrosopyrrolidine (NPYR)

N-Nitrososarcosine (NSAR)

Maphthalene

Nickel

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10t Edition, 2

Nitrobenzene
Nitrormethane
o-Anisidine
PhIP (2-Amino-1-methyl-6-phenylimidazol4, 5-b]pyridine)
Propylene oxide
Styrene

Trp-P-1 (3-Amino-1,4-dimethyl-5H-pyridol4,3-blindole)
Trp-P-2 (3-Amino-1-Methyl-5H-pyrido[4, 3-blindole )
Vinyl acetate
1-Aminonaphthalene
Chromium
Crotonaldehyde
Dibenzola,e]lpyrene
Mercury

Quinoline

Cresols lo-, m-, and p-cresol)




Yearly Smoking-

Attributable Tekunplwpeveg
Cancer Site Mortality AITIOAOYIKEG OUOXE
Evidence Sufficlent Bladder 4 683 KAMVIGHATOG Kat
to Infer Causal Cervix 447 OUYKEKPIHEVWYV
Relationship Colon and recturn /A KakonOsiwyv & avrtiot
Esophagus 8,592 Ovnowotnta, H.M.A. 2
Kidney 3 043
Larynx 3,008
Leukermia (AML) 1,192
Liver MNA
Lung 126 622
Oral cavity and 4,803
pharynx
FPancreas 6, 683
stomach 2 484
Evidence Suggestive Breast
but Not Sufficlent
to Infer Causal
Relatlonship
Inadequate to Infer Ovary

Presence or Absence of
Causal Relationship

Evidence Sufficlent Prostate
to Infer No Causal
Relatlonship

DeVita, Hellman, and Ros

. _ _ Principles and Practice
M/A, not available; AML, acuts myaloid leukamia. Edition, 2014.




Kapkivog tou mveupova- 1" aitia Oavatou amo
KAPKIVO OE€ AVTPEC KAl YUVAIKECG TTAYKOOUIWG

1.6 million

Estimated amount of lung cancer deaths, with lung
cancer being the leading cause of cancer-related
mortality worldwide

Europe’s Deadliest

Cancer Smoking & Age

Incidence of lung cancer
strongly correlates with
increasing age and
smoking habits

More people die from lung
cancer than from breast,
colorectal, and prostate
cancers combined

World Health Organization. International Agency for Research on Cancer. GLOBOCAN 2012 Estimated Cancer Incidence, Mortality and
Prevalence Worldwide in 2012. Cancer Fact Sheets. Accessed 26 July 2016.




« Kamviotég = >30% Kivouvog o€ 0An toug {wn yla TTPWIHO
Oavato AOyw Kamviopatog
¢ OvnolpoTnTa KApKivou tou mveupova avaioyn:
- 10 BaBpo tng €kBeong (aplBPoOC tolyapwy, Xpovia
Kamviopatog)
- 10 Babuo slomvong
« Ta light towyapa dev eival acpaiéotepa

Table 2.6 Relative risk of lung cancer as a function of the number of cigarettes
smoked per day?

Lifelong Smokers
nonsmoker

Most recent number of
cigarettes smoked (by

subjects) per day before
onset of disease — >1. <5 S e e [ L L

Relative risk 1 8 12 14 27

aThe relative risk indicates the risk of contracting lung cancer compared with that of a nonsmoker,
which is set at 1.
From R. Doll and A.B. Hill, BMJ 2:739-748, 1950.

Table 2.6 The Biology of Cancer (© Garland Science 2014)
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DHA-reactive metabolites by CYP enzymes E
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MPOXTATEYTIKOI AIATPO®IKOI NMAPATONTEZX

_ Aaxavika CDpoura FaAQKTOKOUIKA * . mOavn

TPOOCTATEUTIKN Opdcn

Pwvogpapuyyag
2TOHATOPApPUYYAG * **
Owcopayog *x 2
JTOPAX0G b >
Maxu eveepo - ) " **: oAU mOavn
Naykpeag * * TTPOCTATEUTIKN OpAch
Adpuyyag o &
Mveupovag *x =
Maotog * S
Evdopntplo * * S tEKunplwp’lévn’
, , TMMPOCTATEUTIKN Opaocn
TpaxnAog pntpag *

Qo00OnNKeC *
Mpootatng *
Oupod0oxog KUoTN *

Alamavemotnuiakn Opada NaboAoywyv OykoAoywyv EAAGdac. Elcaywyn o
OykoAoyia. B’ ‘Ekdoon, 2009.




BAANTIKOI AIATPO®IKOI MAPATONTEZ

| Kokkivo kpéag | Zaxapn | FaAAKTOKOpIKG *: mBavi
Pivo@dpuyyac . amo)&olen
) CUCXETION
Owocopayocg *
JTOPAxO0C e
Maxu évrspo *%. oAU TIIGC(VI"]
Néykpeac cutlo7§oy|Kr'1
) OUOCXETION
Aapuyyacg
Mveupovag
Maotog e

TEKUNPLWHEVN
. AITIOAOYIKN
Q0Bnkeg OUGXETION

Mpootdtng

Evdopuntplo

Oupod0Oxo¢ KUOTN

MoooTNTEG KOKKIVOU KpEatog >120gr ava nuepa (10laitepa eme€epyacpyeEva Kpeata)
oxetidovtal e auEnUEVo KivOUuvo EPPAVIONS KAPKIVOU TTAXEOC EVIEPOU

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10t Edition, 2014.
Alamavemotnuiakn Opada NaboAdywv OykoAdywy EAAASac. Elcaywyn otnv KAwvikn OykoAoyia. B’ 'Ekdoo




AAKOOA- BAANTIKOI AIATPO®IKOI NMAPATONTEZ

AAKOOA * : mOavn
. aITIOAOYIKNA
OHATORUPUYYAS oucxétxsnn

Aapuyyag

Owcopayog

**: MOAU
MNaxu evtepo moéavn
Kapkivog altlvoler']
KEQPAANG- OUGXETION
TpaxnAou wkks

2TOHAXO *
HEXOS TEKUNPLWHEV

Maotog - N AITIOAOYIKN

OUOXETION

Alamavemotnuiakn Opada NaboAoywyv OykoAoywyv EAAGdac. Elcaywyn o
OykoAoyia. B’ ‘Ekdoon, 2009.




ALCOHOL AND BREAST CANCER RISK

Of 1,000 women in the UK

who each drink...

$aEsssssesssssccesssess
$32533322528332283322353

116 diagnosed with breast cancer in their lifetime

5 EXTRA CASES

:: ..::: 03::0.“0 .z.

Y

ExEmmy

121 diagnosed with breast cancer in their lifetime

Y i 27 EXTRA CASES

[ 14
v — 0
000000800000000000000000

143 diagnosed with breast cancer in their lifetime

Y i Yi i 70 EXTRA CASES

§0¢¢¢¢¢4¢¢¢¢+
20009960000 064
4449944499444

M 0000000600008

More than 6 units a day

186 diagnosed thh breast cancer in their lifetime

Source: CRUK estimates, May 2017, based on Bagnardi et al 2015 breast cancer risk,

CRUK 2012 UK lifetime risk estirmates, and Health Survey for England 2015 maximum

alcohol units consumed on heaviest drinking day in past week. ey CANCER
LET'S BEAT CANCER SOONER - RESEARCH
cruk.org By UK




MAXYZAPKIA VS AZKHZH
| Maxyoapkia | * : m6avi

* : mavi

0160payoC sk altlo7§oy|Kr'1 Maxy £vTepo . lTp(:)G'l'Cl'l'EU'l'lKﬁ
— @ OUGXETION , dpdon
Maxu evtepo Maotog ** **: oAU mMOavn
k%o § .
‘Hmap * : "07,“1 Evdopntplo * TMPOCTATEUTIKN
. » moavn dpdon
X0oAnooxog AITIOAOYIKR e .
Kuotn OUOXETIO laBé y R > A W AL
- . n sletsuts elhile MPOGTATEUTIKNA
Maykpeag Ca dpdon
’ *k%keo
[Mveupovag * . .
. £ TEKUNPIWHEVN
Mactog altioAoyikn
Evdountplo «<» OUGXETION
Mpootatng *

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10t Edition, 2014.

Awamravemotnuiakn Opada NaboAoywv OykoAdywv EAAGSac. Elcaywyn otnv KAwvikn OykoAoyia. B’ ‘Ekdoon,
2009.




Electromagnetic Radiation Spectrum

Quantum (Photon) Energy (eV)
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https://www.nasa.gov/
https://www.mpoweruk.com/

Chemical repair
RSH

IndireM

OH» » DNAs —> DNA
Radical 0 1
RSH acavenging 2 1 Oxygen effect
H,O Dﬂiﬂf
DNA damage

Edition, 2014.
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Mutations
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CDC25C  CDC25A p21
) \ /
CDK1 cok2 E
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Cell cycle arrest
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-

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10th

—} Cell death
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lovilouca aktivoBoAia

1) Epydateg o€ mupnvika epyootdctd
2) Oupata aTopPIKWY ATUXNHATWY/ KATACTPOPUWY

Atouikec BouBec

« 20 €tn > Ca Bupeoeldoug, AsuXalpleg

« 50 €tn > 2x Ca paotou, wobnkwv, oupodOXou
KUOTNG, TTVEUHOVA, TTAXEOC EVTIEPOU

Chernobyl:
« 4 ¢tn > Ca Bupeoeidoug
« [Nawda 1 €toug = 237x Kivouvog yia Ca Bupeoetdoug

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10t Edition, 2014.



Padovio (cwpartidia a)
H yeyaAutepn mnyn ovidouodacg
aktivoBoAiag otov gupu
mAnOucpo

« QUOLKO padlevepyo AEPLO
A Mpotov amodopunong tou padiou
d Otwxa agpl{OPEVA UTTOYELA OE OIKIEC XTIOUEVEC OF
£0APOC TTOU TTEPLEXEL OUPAVIO
A Mpotovta amodopnonc—> owpatidla okovng =
OUOCWPEUON OTOUC TTVEUHOVEC = OUVEXNC £KOeon o€
UWNANC eVEPYELAC a owpdatiola
« H deutepn aitia kapkivou tou mveupdova otig H.M.A. (EPA-
Environmental Protection Agency)

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, 10t Edition, 2014.



Ymepiwonc aktivoBoAia Kat HEAAQVwUA

« UV
— UVA (320 pe 400 nm)
— UVB (290 pe 320 nm)
— UVC (240 pe 290 nm)
« UVC aktivoBoAia n mA€ov emBAaBng yia to DNA

— To peyaAutepo moocooto UVC amoppo@atal amo to olov tng
atpoopalpac

* ATOAUTWC TEKUNPIWHEVN CUOXETION HE EvTaon- OLApKELd
£KBeoNC otnNV NALAKN akTivoBoAila PE TNV EPgpavion
HEAAVWHATOC

DeVita, Hellman, and Rosenberg's Cancer: Principles and Practice of Onco



KAPKINOI'ONOI BIOAOIIKOI NMAPATONTEZ

AolHOYOVOG KapKIVOYOVOG TapayovTag KakonOeia

loi |0¢ Twv avOpwTivwy KovouAwpatwy (HPV) TpdaxnAog TNG PNTPAg
) [ ‘Hmap
l6g nmatitdag C ‘Hrap
log Epstein-Barr Asppwpa Burkitt, pivogapuyyag
log tou Eptinta 8 (HSV-8) >apkwpa Kaposi
l6¢ emikTNTNG avocoavemdpkelag 1 (HIV-1) Japkwpa Kaposi, pn Hodgkin Aépgpwpa,

TPWKTOC, TPAXNAOC PATPAC

l6¢ Acuxaipiag T kuttapwy (HTLV) Asuxalpia evnAikwy amo T kuttapa
Baktnpia Helicobacter pylori 2TOPAxoG
MuUKnteg Aspergillus flavus ‘Hnap
Mapdoita Schistosoma hematobium OupodoOx0¢ KUOTN

Opisthorchis viverrini XoAayyeloKapKivwpa

Clonorchis sinensis XoAayyeloKapKivwpa

Alamavemotnuiakn Opdada NadoAdywv OykoAdywy EAAGSac. Elcaywyn otnv KAwvikn OykoAoyia. B’ ‘Ekdoon,
2009.



Test pap success story

* 1941: O l'ewpyloc MamavikoAaou dNHOGCIEVEL TNV
epyaocia Diagnostic value of vaginal smears in
carcinoma of the uterus, AJOG, 1941.

* H Bvnolpgotnta Tou KapKivou Tou TPAXNAOU TNG
UNTPAC KAl TOU KApPKilvou Tou evOountpiou
mapouctalel peiwon 82% pexpt to 2004!!!

AGE-ADJUSTED DEATH RATE PER 100,000 (cervical and uterine cancer)

| — I | _ = R S
35 — I 1945: American Cancer Society promotes the test as part of its campaign, “Every Doctor’s Office a Cancer Detection Center”™ -
| | 88 |

= 8 [ 1954Dr. Papanicolaou publishes his extensive treatise, The Atlas of Exolative Cytology,
05 — N. Papanicolaou [HSRN AN | I ]
and Herbert F 1T

| - |
~ 1962: Dr. Papanicolaou dies.

1930 1940 1950 1960 1970 1980 1990 2000
SOURCE: AMERICAN CANCER SOCIETY, CENTERS FOR DISEASE CONTROL AND PREVENTION



HPV VACCINE
FACTS:

NW

prevent 4 out of 5
Prevents at least 6 people will
90% of HPV types of get HPV in
Cancers. cancers.  their lives.




Ti MPpOKAAEl TEAIKA KAPKIVO?
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