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(46, XY 1 46, XX) tov guffopvov xrabopilel
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o€ 0YL N WoOBNxN (Yovadixn duadpoQotoinom)
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To PUVAO (Sex determining Region of Y [SRY])
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(46, XY 1) 46, XX) tov eufotov xabopilel
av 1 0ey€yovn yova.oa Ba dlodpogomoin e
o€ 0QyL 1) wobnxn (Yovadixt) diopogomoinom)
(Sinisi et al 2003). Ze Y Aowmov y0wUO0W e,
yivetauw OLadpoomoinom e adLadoQomoinTg

YOVAOOG 08 OQYL EVO) OTIS VTOAOLTES MEQL-
mmoeLS oynuotiCerar wodnxn. To pubwoTivo
yovidlo Tov Y yowpoohpotog mov xafopiCel
10 pUAO (Sex determining Region of Y [SRY])
elval 1o (LOVO) Yovidlo o amatelTon oo
10 Y %00pOOMOMUa Y10 T dlodpogomoino o€

oYL

XX testicular/ovotesticular DSD
(differences of sex development) due to
SRY (sex-determining region on the Y
chromosome) translocation. Literature
review current through: UpToDate Sep
2022.
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e Female breast cancer diagnosed =45. Enavediatinmon BETa TIG KOKKIVES VTOYPONPIGELS

* Female breast cancer diagnosed age 46 to 50 if limited or unknown
family history, multiple primary breast cancers, or >1 close blood
relative with breast, ovarian, pancreatic, or prostate cancer
diagnosed at any age.

* Female breast cancer diagnosed age >51 with >1 close blood
relative with any of the following: breast cancer age =50 or male
breast cancer; ovarian cancer; exocrine pancreatic cancer; or
metastatic prostate cancer, intraductal cribriform histology, and
high-risk prostate cancer; or three total diagnoses of breast cancer
iNn patient and/or close blood relatives. Close blood relatives include
first-, second-, and third-degree relatives on the same side of the

ramiy UpToDate Sep 2022

patients) [26,27]. For example, in one study of nearly 2984 patients with solid tumors
undergoing multigene panel testing, pathogenic germline variants were found in 13
percent, including 282 moderate- and high-penetrance cancer susceptibility genes [27].
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TESTING CRITERIA FOR HIGH-PENETRANCE BREAST CANCER SUSCEPTIBILITY GENES
(Specifically BRCA1, BRCA2, CDH1, PALB2, PTEN, and TP53. See GENE-A)¢:f.9

Testing is clinically indicated in the following scenarios:

* See General Testing Criteria on CRIT-1.

* Personal history of breast cancer with specific features:

»<50y
» Any age:
¢ Treatment indications

— To aid in systemic treatment decisions using
PARP inhibitors for breast cancer in the metastatic
setting™! (See NCCN Guidelines for Breast Cancer)

— To aid in adjuvant treatment decisions with
olaparib for high-risk,] HER2-negative breast
cancer”

¢ Pathology/histology

— Triple-negative breast cancer

— Multiple primarx breast cancers (synchronous or
metachronous)

— Lobular breast cancer with personal or family
history of diffuse gastric cancer See NCCN
Guidelines for Gastric Cancer

¢ Male breast cancer
¢ Ancestry: Ashkenazi Jewish ancestry

» Any age (continued):
0 Family history'
— 21 close blood relative™ with ANY:
= breast cancer at age <50
» male breast cancer
» ovarian cancer
» pancreatic cancer
= prostate cancer with metastatic," or high- or
very-high-risk group (Initial Risk Stratification
and Staging Workup in NCCN Guidelines for
Prostate Cancer)
— 23 total diagnoses of breast cancer in patient
and/or close blood relatives™
— 22 close blood relatives™ with either breast or
prostate cancer (any grade)

* Family history of cancer only

» An affected individual (not meeting testing criteria listed above) or unaffected individual with a first- or second-
degree blood relative meeting any of the criteria listed above (except unaffected individuals whose relatives
meet criteria only for systemic therapy decision-making).®
0 If the affected relative has pancreatic cancer or prostate cancer only first-degree relatives should be offered

testing unless indicated based on additional family history.

» An affected or unaffected individual who otherwise does not meet the criteria above but has a probability >5% of

a BRCA1/2 pathogenic variant based on prior probability models (eg, Tyrer-Cuzick, BRCAPro, CanRisk)P

NCCN recommendations have been developed to be inclusive of individuals of all sexual and gender identities to the greatest
extent possible. In this guideline, the terms male and female refer to sex assigned at birth.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Criteria
met

If testing
criteria

not met,
consider
testing
criteria

for other
hereditary
syndromes

—> See GENE-1

If criteria
for other
hereditary
syndromes
not met,
then
cancer
screening
as per
NCCN

Screening
Guidelines

Continued on
CRIT-3

Footnotes
on CRIT-2A
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The American Society of Breast
Surgeons has recommended that
genetic testing be made available
to everyone with a personal
history of breast cancer.
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21 close blood relative™ with ANY:

= pancreatic cancer
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O naprnivoc odeileTal o€ OLOTOQAYT TOV GUOLOAOYIXOV QUOLOTIXOV
TEOYQAUUOTOC TMWV HVTTAQWV, UE TEMKO OLTTOTEAECUOL TOV ALVEEEAEYHTO
KUTTOQLRO TTOAOTAOLCLOOUO UE OLOLTAQOYES TG HUTTAUQLUNG
OLaL.PpOOTTOiNOoNG.




H mAnong avAamtuen evog ®oQxrivoy ool Tel
ovvNOwe TV G.OEOLOT TTOAALDV OLAOOYLRDV
WETAALAEEMY OVVNOWC OTTOQUOLLMV UECH OTO
PUOLOAOYILA COUATINA HUTTOQC.



somatic mutations
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2€ OQLOUEVEC TIEQLITTMOELS, 1] EMOQ OO
TEQLPAAAOVTLHLOV TTOLQOYOVIWV PA.LVETOL VO
OVVELOPEQEL 1] VO, TTQORAAEL YOVLOLOKT] METAAAOET)
00N YDVTAS OTAUOLAKA OTNV ROQAULVOYEVEDT).



Y aoyouv 2 Pacirég ROTNYOQLES YOVIOIMWV OL
UETAALAEELS TV OTTOIMWV WTOQOUV VA, OV UPAAOVV
OTYV ROQULVOVEVEDN:

e T'a (MpwT0-) OyROYOVIOLO

e T OY1ORATAOTAARTIRA YOVIOLOL



DvoLoAoYIRA, TO TTOWTO-0YROYOVIOLO
ovOuiCovv TNV ®VTTAQLUT) OLALQEDT) %L
OLa.pooToinom.



2€ TTEQLITTWON OTOLOLCONTTOTE
AVOUOAOS, TO XVTTAQO

TEOY WO O€
TTOOYO O UUATLOUEVO AVTTOQLAO
OavaTo, o OLeOLROoLOL YVWOT
WG ATOTTTMON).






H petdAha&n evog mpomTo-
OY#1OYOVLOLOU, 1 LETATQOTTI TOV
ONAQOT) O€ OYROYOVIOLO, OO VEL OE
ATTOQEUVO O™ TOV GUOLOAOYLROU
KUTTAQLXOV HVKHAOU, YEYOVOC TTOV
001 YEL O€ ROAQAULVO.



cancer-causing agent
(UV light, chemicals, etc.)

cancerous phenotype
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Ovroratoaotartind I'oviolo

O POMOC TV OYHORATOAOTAATIXDV YOVIOIWV OTOL
PUOLOAOYLRA HVTTAQO EIVAL TTOATD ONUAVTIROG
rAOWC HATAGTEAALOVY TNV RVTTOOLXT] OLAIQEDT)],
BonBolv oty emoLopdmon Tov Aabwv Tov
DNA 7oL ouOuiCovv TNV ®UTTOQLUT QTTOTTTWON.



. Bax

@ Tumour suppressor genes
Avoptosis @M Caspase activation
pop

Gate keeper Care taker

Maintain overall genetic stability

Directly suppress growth

Cell cycle regulator genes DNA repair proteins
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Apoptosis related genes
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201000, 0TaV AOYW UETAALAEEMY OTA
OYAOAATOOTAATLAA YOVIOLOL, TOL TTQOLOVTOL TOUG
TO.QOVOLALOVYV UELWUEVT 1) UNOEVIXT] TTAQOYWYT
N/®oL EVEQYOTNTA, TOTE TA KVTTAQO. CLOYLCOVV
VO TOAAOTTACLOLALCOVTOL AVEEEAEYHTOL, RATL TTOV
OTAOLOXA UTTOQEL VOL 001 YN|OEL O
ROQAULVOYVEVEODT.



Normal p53

Mutated p53

DNA damage
Cell cycle abnormalities
Hypoxia

/\

Cell cycle Apoptosis
arrest (programmed
cell death)

DNA repair

v

Cell cycle
restart

When cellular damage occurs. P53
arrests the cell cycle until the damage
IS repaired. If damage cannot be
repaired, apoptosis occurs.

DNA damage
Cell cycle abnormalities
Hypoxia

Cell cycle continues

|

Cells can become cancerous

Mutated p53 does not arrest the cell
cycle. The damaged cell continues to
divide, which may result in cancer.




Repair
before division

DNA P53level

arrest @
@ 79
@

or apoptosis




ZNUAVTLAT) OLOLPOQE. LETAED TV
OY1OYOVLOLWV HOL TV
OYHLOROATAUOTAATILDV YOVLOLWV
ELVOLL OTL 1) HOLQALVOYEVEDOT
TTOOXOAELTOL OTTO TNV
EVEQYOTTOINOT] TWV OYXOYOVLOLWV,
eV avtifeTa To
OYHLOROTAOTOATIXO. YOVIOLO
QATTEVEQYOTTOLOVVTULL.



Anroun, evo 1n pueyoin mhetoPpnodio
TV OYLOYOVLOLMV AVATTTUCOETOL
A0 UETAAAAEELS PUOLOAOYIRDV
KUTAQWV (TTOWTOYLOYOVLOLWV) RATA
TN OLAO®ELOL TNG CWNG EVOS ATOUOU
(emintnTec UETAAAGEELS), OL
OLUTAQUYES TMV
OYAOXLATUCTUATIZOV YOVIOLOV
W00V vo. ¥Anoovoundouy.



['oviola emoloeOwong tov DNA

2€ QUTT TNV ©OTNYOQL0 AVI)HOVV
OYLOROATAOTAATLILA YOVIOLO

vtevOvva Yo TNV EmMOL0EOWOoN TV
PAapov touv DNA.



[Tvo ovyrerpLueva, »a0e Gpoea o
Evo #0UTTOQO OLouQelto, Oo TEETEL
va OLTtha.ola.ogl To DNA tov, ula
OLOLOLXOLOLOL ETILQQET O€ EVOW-
LATWOT AOOV ©OTA TNV EXTENEOT
™e.



Ta yoviolo vt MOLROTOLOVV
TOWTELVEC TTOV <<6L0t{30t§0v'v» 10 DNA
KOL TO EAEYYOUV YLO. TUYOV AG.ON
RATO TNV TOTTOOETNON TWV

OV UTTANQ W UATIXDV PACEWV.



To AaOn avta Ba umogovoav va
TEORVYPOVV HATA TNV AVTLYQAP
tov DNA 1| AOym megLparrovTinmwy
TALQAYOVIWV.



Otav ta yovidila tov
emoLoe0mvouv to DNA elval eite

QTTEVEQYOTTOLNUEVQL ELTE
VITOAELTOVQYOUV, TOTE ELVOL OUVATOV

va OLAPUYOUV UETAANAEELC.



AOYW® TNC AeLtovQyiog
TOVC TA YOVILOLOL AVTO
OVOUACOVTUL «PUAARES»
(care takers).



[Tapdoeryuo avtne TS ®aTNyolog
ATTOTEAOVV TA YOVIOLQ, TTOU
KOOLLOTIOLOVYV TOV «OIXOYEVH UN
TTOAVITTOELON) #AQXIVO TOV TN EOG
EVTEQOV» (TTAALOTEQN
«TTEQLOQLOUEVOV QAOUATOG»
ovouaoia [oNUeEQO: «OVVOQOUO
Lynch»).



H pun emowopbwon twv Aabwv otnv
arlAnrovyio tov DNA amoteletl TV
YEVECLOVQYO OULTLOL TOV OUVOQOUOU
Lynch.



ALODAVELES TTOV TTQOERVYPAY KOLL
LETA ATTO EQWTNOELS TWV GOLTNTOLDV



> Proc Natl Acad Sci U S A. 2017 Oct 24;114(43):EQO076-EQ9085. doi: 10.1073/pnas.1712018114.
Epub 2017 Oct 9.

Human papillomavirus reprogram the
cervical cancer microenvironment independently of
and synergistically with estrogen

Megan E Spurgeon 1, Johan A den Boon 1 2, Mark Horswill T 2, Sonalee Barthakur 3,
Omid Forouzan 2, Janet S Rader 4, David J Beebe ® ©, Avtar Roopra ® 7, Paul Ahlquist 8 2 5 9,
Paul F Lambert 8 °

Age <21 — We suggest not screening for cervical cancer in asymptomatic,

immunocompetent patients, <21 years, regardless of the age of initiation of
sexual activity [61]. UpToDate Sep 2022



The USPSTF recommends initiating screening at
the age of 21 with cervical cytology every three
years through the age of 29.

Prior to the age of 21, cervical cancer 1s rare (0.1
percent of incident cancers are diagnosed in this
age group). Starting at the age of 21, the benefits of
cervical cancer screening outweigh the potential
harms

UpToDate Sep 2022



Another acceptable approach 1s to
initiate screening at age 25 with
primary HPV testing every five years
(consistent with the 2020 American
Cancer Society [ACS] guidelines). 2
tests approved by the US Food and Drug
Administration (FDA) for primary HPV
DNA testing (Cobas, BD Onclarity).
Patients ages 20 to 24 spontaneously
clear HPYV infection and its associated

abnormalities UpToDate Sep 2022




2 tests approved by the US Food and Drug
Administration (FDA) for primary HPV DNA
testing (Cobas, BD Onclarity).

RNA-based methods are not approved for primary
HPYV testing. However, they may be as effective as
DNA-based methods 1n detecting cervical disease.
In a meta-analysis evaluating the accuracy of
different screening methods for detecting CIN 2+ in
clinician-obtained samples, testing with RNA
compared with DNA-based assays had similar
sensitivity and specificity



L Age to .
. Age to initiate ) i Recommended screening test
Organization discontinue
(years)" and frequency
(years)

In our practice, we use the following guidelines, in order of preference:

USPSTF (2018) 21 654 Age 21 to 29

years

Age =30 years

One of these
Pap test every 3 methods:

years = Pap test

every 3
é\,&% years
x&

= Primary
HPV
testing©
alone every
5 years
4 = Co-testing
(Pap test
and HPV
testing)
every 5
years

Post-
hysterectomy
(with cervix
removed) for
benign
disease

Not indicated®

HPV
vaccination

Same
recommendations
as unvaccinated
patients

€ Regardless of the age of initiation of sexual activity.

UpToDate Sep 2022



Post-

Aaats hysterectomy
. Age to initiate i g i Recommended screening test (with cervix HPV
Organization discontinue ..
(years)" and frequency removed) for vaccination
(years) ]
benign
disease
ACS (2020) 25 65¥ Age =25 years Not indicated* Same

recommendations
as unvaccinated
patients

One of these methods:
= Primary HPV testing® every 5
| years (preferred)
0 » Co-testing (Pap test and HPV
\Q) testing) every 5 years

v = Pap test every 3 years

N

$

9 Regardless of the age of initiation of sexual activity. UpToDate Sep 2022



Post-

RGats hysterectomy
. Age to initiate i g i Recommended screening test (with cervix HPV
Orgamzatlon discontinue . .
(years)" (years) and frequency removed) for vaccination
y benign
disease
ACOG (2016) 654 One of these One of these Not indicated® Same
methods: methods: recommendation:
= Pap test = Co-testing as unvaccinated
every 3 (Pap test patients
years and HPV
= Can testing)
consider every 5 QO
primary years '\Q
HPV (preferred) é\a
testing © = Pap test \‘Q)
every 3 every 3
years for years v
patients = Can é
age =25 consider Q
primary A

¥ Regardless of the age of initiation of sexual activity.

HPV

years for
patients
age =25

testing © L
every 3

UpToDate Sep 2022



Post-

A hysterectomy
. Age to initiate i g€ 150 Recommended screening test (with cervix HPV
Organization discontinue ..
(years)" and frequency removed) for vaccination

(years) benign

Aicaaca

ACP (2015) 21 654 Pap test every 3 One of these Not indicated® N/A
years methods:
= Pap test
every 3
. QQO years
é\o\ = Alternative:
@ Co-testing

(Pap test

g and HPV

Q testing)
A every 5

«23 years

9 Regardless of the age of initiation of sexual activity. UpToDate Sep 2022



e Age to
.. Age to initiate ] i
Organization discontinue
(years)"
(years)

ASCCP/SGO 21 N/A
(2015 interim
guidelines)
ACS/ASCCP/ASCP | 211 657
(2012)

Recommended screening test
and frequency

Can consider
primary HPV
testing® every 3

Pap test every 3
years (preferred)

s
§

x&

é?’
AQ

&

€ Regardless of the age of initiation of sexual activity.

Can consider
primary HPV
testing® every 3

One of these

methods:

= Co-testing
(Pap test
and HPV
testing)
every 5
years
(preferred)

= Pap test
every 3
years

Post-
hysterectomy
(with cervix
removed) for
benign
disease

N/A

Not indicated**

HPV
vaccination

N/A

Same
recommendation
as unvaccinated
patients

UpToDate Sep 2022



In France, CC prevention 1s based on
individual voluntary screening (IndScr) for
CC of women aged 25-65 years and
vaccination.

The first invitation 1s sent to eligible people at
the age of 24.5 years. People aged 25 to 49
receive invitations every 3 years. People
aged 50 to 64 recelve invitations every S
years. Cervical screening 1s not recommended
for anyone under 25 years old

Cervical screening: programme overview - GOV.UK



*
S W:  Australian Government

o X<

Resgmd i Department of Health and Aged Care

Home Topics Initiatives and programs Resources

Home > Initiatives and programs

National Cervical Screening Program

The National Cervical Screening Program reduces illness and death from
cervical cancer. Women and people with a cervix aged 25 to /74 years of
age are invited to have a Cervical Screening Test every 5 years through
their healthcare provider.



Summary recommendation for the
general population of women

WHO suggests using either of the WHO suggests using the following
following strategies for cervical cancer strategy for cervical cancer prevention
prevention: among women living with HIV:

e HPV DNA detection in a screen-and- o HPV DNA detection in a screen, triage
treat approach starting at the age of 30 and treat approach starting at the age of
years with regular screening every 5 to 25 with regular screening every 3 t0 5
10 years. years. .\0%

o HPV DNA detection in a screen, triage \6‘5\
and treat approach starting at the age of 0$>

30 years with regular screening every 5 ng
to 10 years.



...fusion between viral and human DNA. ...

> Nat Genet. 2015 Feb;47(2):158-63. doi: 10.1038/ng.3178. Epub 2015 Jan 12.

Genome-wide profiling of HPV integration in
cervical cancer identifies clustered genomic hot
spots and a potential microhomology-mediated
integration mechanism

ZhengHu ', DaZhu ', Wei Wang 2, Weiyang Li 3, Wenlong Jia 4, Xi Zeng °, Wencheng Ding '



...OVVEYELD LaONUOTOC. ..

DNA 1s made up of
A, T, CandG.

Adenine always matches with Thymine
and

Cytosine always matches with Guanine.



Ta yoviola emolopbwong tov DNA
ATOTEAOVV TOV 0L0QOWTIKO
Uy aviouo Te avirypodns tov DNA.



H avtiypadn Tou YeveTinol VAMKROU OTTOTEAEL
Booro yaoortNnELoTro TS Cons. IToAAEC popEc
ouwg ovuPaivouv AaON nata T ovvOeoT TOL
DNA. IToAAG amO avtd To A0 OLapeVYOUVV QIO
TOV EVOOYEVT] OLOQOMTIXO UNYaAVIOUO TNG
avtryoadpne Tov DNA %o ametholv 1
010.0eQOTNTO TOV YOVIOLWUOTOS. TOo oVLOTNUO
MisMatch Repair/MMR/yia. tnv €motop0won twv
avooTLOTOLY LWV TOV DNA (ONA. TNS UETO-
AVTLYQOPLRNG EmOLOQOwonNc tov DNA) mepLopiCet
auTtd To. AOOT).



2 TOLYELC. TOV OVOTNUATOG
£MLOLOQOWONS TWV AVAOTLOTOLY LDV
tov DNA (MisMatch Repair/MMR)
ELVOLL CUVTTENUEVA. AITTO TOL PARTNOLOL
£WC TOV AVOOWTO. ATTEVEQYOTTOLNON
TOU unyaviouo MMR oonyel oe
aVENON TNG OVYVOTNTOC TV
UETAAMAEEWV ROL CVOOMEEVOTS TOVC.



210V AvOOWITO, ATTMAELD. OTO
ovotnua. MMR, oonyet oe avENUEVN
ovyvoTNTA ®aprivov. Etol, ndmoleg
POQPEC, VITAQYEL ALITEVEQYOTTOINOT TWV
YOVLOLWV €TLOLOEOWONC TV
ava.otiotoyLmv tov DNA (MisMatch
Repair) mov WwoeL vo. elvou
®ANOOVOUOUUEVT OTIWES OTO
ovvopouo Lynch 1) xow emintne.



The MisMatch Repair (MMR) genes

produce mismatch repair proteins



'Etol, moALEC popég vtdpyovv AAOT
®raTA TNV avTrypodpt tov DNA mou
EePevyOUV AITO TO WY OVIOUO TOU
MMR %0 00N YOUV 0€ AVENUEVN
OVYVOTNTO LOQKRIVOU



In the Lynch syndrome, one gene 1s damaged
MLHI1 or

MSH?2 or

MSHG6 or

PMS?2

and the relative protein won’t be made.
Tumours 1n Lynch syndrome characteristically
show loss of immunohistochemical staining for
the MisMatch Repair proteins.



‘Etot, pumogel vo vimdioy el ommmAea oG
Ic@(m:ewng emémQ@mGng tov DNA (nau,
EMOUEVIC, AVTN 1) ﬂ:@(m:ewn VoL UV
eXPOOOTEL nAOOAOV ROTA TOV
AVOOOLOTOYNWHKO EAEYYO) 1| LELWOT) TNG
AELTOVQYIROTNTAGS TTG.



H avooototoynueio aviyvevel ta A0 Tov
ovotnuatog MMR »ol ammotehel po
YOTYOOT KO OLELOTILOTY) EUUEOT] LEOOOO YL
TNV €VTOmOT TafoyOvou LETAMAENS OTA
voviola emdLtopOmwonc tov DNA. 'Etot,
YIVETOL 1) EVTOLOT) TWV AOOEVDV 0TOVC
0TTol0VC eUPAVICETOL 1 OLATOLQOY T CLUTH).



The proteins work 1n pairs (MLH1 with PMS2
and MSH?2 with MSH6) and 1f the dominant

protein 1s missing, its partner will be missing
as well.



Lynch syndrome 1s diagnosed via a
blood or saliva test to detect a germline
(inherited) mutation 1n one of the

4 MisMatch Repair genes

MLHI1

MSH?2

MSHG6

PMS?2



2vvogouo Lynch (...ovvéyero...)

Mo 1) *ANEOVOKROD HOQHIVOV TOV TTOYEOG
EVTEQOV TTOV EUPAVICEL OLXOYEVELONT) CVQQOM
(rANOOVOLKOG, UN-TTIOAVTTOOLAROS RAQULVOG
ToU may€og evreéQov (Hereditary Non-Polyposis
Colorectal Cancer- HNPCC). To oUvopouo
Lynch (HNPCC) tavtomotn0nxe a.md tov
Lynch ota peoa tng oenaetiog tov 60. O
0poc HNPCC eival «meQLoplouévoc» apot
OV TEQLAAUPAVEL TOV RAQULVO TOV
EVOOUNTOIOV % .AT.



AvoluTinoteQa, To ovvogouo Lynch
YOQOAXTNOLCETOL OLTTO TNV EUPAVLOT)
ROQAULVOU TOVU TTOYEOC EVIEQOV, AAAG KO
OQLOUEVOV AAADV VEOTTAACLODV
(ROE®LVOU TOV EVOOUNTOLOU, RAQULVOU
TOV WOON®OV %.ATT.) O€ ATOUd. TNG LOLOC
oroyevelas. To ovvogouo
YOLQOARTNOLCETAL MC YOVLOLOKT)
OLATOLQOYT) XA OOVOUOUUEVT) UE TOV
QUTOOMWLUKO ETUALQATOVVTA YOUQUKTNOO.



Y mevOuon: ITooxrettal Yo OLtROYEVES
OUVVOQOUO OTNV TAOOYEVELD TOV OTTOLOV
EUTTAEXROVTAL RANOOVOLUKRES LETOAMAEELS
0€ HATTOLO OLTTO TO YOVIOL TTOV ELVOLL
vevOvva Yo TNV EmOL0QO o Tou

DNA




duolohoynd avta Tar AAO otV
AVTLYQO.PT), EMOREVACOVTOL OLTTO TO.
YOVioLa, emot0Owons tov DNA, MMR
(MisMatch Repair). 2vvenmwg, TO
ovvopouo Lynch elval wa md.Onon mov
exonhovetal ue PAAPMN tov DNA AOoyw
EALOTTOUATWV ROTA T1) CLVNOT)
OLAOLRO.OL0. €ETLOLOQOWONC TOV.



O opBoroMnoOc noprivoc etvoul
LoLaLTeQX. oVYvog otovs EPpaiouc
AonevaCll.



To ovvopouo Lynch oyetiCetal pe HETOALASELS YOVLOIWV (MLHl MSH2,
MSH6 notw PMS2) tov, pe tig owum:c)txeg TOWTELVEC TTOV :rcocgowovv (DNA
Cmismatchrepair protelns) OVUUE OTOVS UNYAVIOUOUS ETLOLOQOMWONG
TOV AVAvVTLIOTOL LWV TOUv DNA C@' epair, MMR [emo1000won

AVAVTLOTOLYLMDV]), TTOV TEOXVITTOVV AATA TOV OLTAACLA.OUO TOU.

mismatch repair deficiency syndrome

Daughter strand

T G C T C A T A

A C G A C G T A S
Parent strand



Lynch syndrome is caused by an inherited (germline)

mutation affecting any one of the 4 @ismatcBrepair
genes: MLHI1, MSH2, MSH6 and PMS?2.

mismatch repair deficiency syndrome

Daughter strand

T C C T C A T A

A C G A C G T A S
Parent strand



There 1s also the EPCAM gene, which sits next to the

MSH?2 gene. When EPCAM gene 1s damaged, the
MSH?2 gene can't work properly.

Daughter strand

T G C T C A T A

A C G A C G T A S
Parent strand
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@ MMR

Mismatch\ Avayvooion e prapne
Daughter strand
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Parent strand



Daughter strand

DNA mismatch
repair protein

<

g G

A C
Parent strand
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Daughter strand

MMR
EETUAMYUO EMROGS
(EMxaon)

Parent strand



Exonuclease removes unusual DNA structures that arise
from problems with DNA replication.

Exonuclease

Daughter strand

Parent strand



Exonuclease

Daughter strand &

-

Parent strand



DNApolymerase is an enzyme that catalyzes (accelerates the
rate of a chemical reaction) the synthesis of DNA. This
enzyme 1s essential for DNA replication. During this process,
DNApolymerase "reads" the existing DNA strand to create

new strand thatjmatch the existing one

Daughter strand ! DNA pol )

Parent strand



Every time a cell divides, DNA polymerase 1s required to
duplicate the cell's DNA (so that a copy of the original DNA
molecule can be passed to each cell). In this way,
genetic information 1s passed down from generation to
generation.

ANE"IRL

/""'_ N

" \‘I
« @
o e \\ /

onaduplicates

/ e\
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l \
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Parent strand Parent cell  Mitosis



Daughter strand

Parent strand



DNA ligase 1s an enzyme, that facilitates the joining of DNA
strands together. It plays a role in repairing single-strand breaks
in duplex DNA 1n living organisms.

DNA
Ligase

) 4

Daughter strand G

Parent strand €



DNA ligase 1s an enzyme, that facilitates the joining of DNA strands
together. It plays a role in repairing single-strand breaks in duplex DNA in
living organisms.

DNA
Ligase

Daughter strand G : i

Parent strand C




DNA
Ligase

Daughter strand G

Parent strand C



2vvenwc: To ovvopouo Lynch oyetiCeton pue uetaAMAEELS YOVIOLWV
(MLHI, : ral PMS2)mov pe Tig avtiotouyeg ante’fvsg TTOV
TOLEAYOVV ( , OUUUETEYOVV OTOVG
UNYOVIOUOUS emOL000mong twv avavtiotorylwv tov DNA (MissMatch

Repair, MMR [emO1000mwomn avavtiotoLymv]).



E10u6teQa, TQOnELTOL VIO, LETAAAAEELS TMV YOVIOLWY
MLH1, MSH?2, MSH6 xow PMS2. O mowtetvec (DNA
mlsmatch repair protein Mlhl, DNA mismatch repair
protein Msh2, DNA mismatch repair protein Mshé6 ®a.l
DNA mismatch repair protein Pms2 avtiotowya) mov
«ITOEAYOVTOL» QIO AUTA TOL YOVIOLo elvol Ve BV VeS Yo
TV €moL0e0won AhaBwv oto DNA (errors that are made
when DNA 1s copied [DNA replication] in preparation for ona duplicates
cell division). |
Evoewtind: The MSH2 gene provides instructions for

making a protein (DNA mismatch repair protein Msh2) that
plays an essential role in repairing DNA. This protein helps
fix errors that are made when DNA 1s copied (DNA
replication/ duplication) in preparation for cell division. The
Msh2 protein joins with another protein, the Msho.

®

©)

Parent cell Mitosis



Inherited changes in the MSH2 gene increase the risk
of developing ovarian cancer, as well as other types
of cancer, as part of Lynch syndrome. Females with
Lynch syndrome have an 8 to 10 percent chance of
developing ovarian cancer, as compared with <2
percent in the general population.




MetalldEels ota yovioro MLH1, MSH2, MSH6 nouw PMS2 odnyotv o€
un emoLoeOwon Twv AaBwv mov 0a TEORVYPOUV RATA TNV AVILYQ AP
TOV YEVETIXOV VAMKOV O€ OVYHERQLUEVES TTEQLOYEC. OL TEQLOYES ALVTEC
UTTOQOUYV VO VLY VEVTOUV UE RATAAANAES HEBOOOVC OE RAUQULVIXO LOTO
ATOUOV TTOU £YEL 1|01 VOONOEL (TT.Y. O€ nOP%IVO TOU EVOOUNTOIOV) %L VO
OLEVXOAUVOUV T1) OLAYVWOoT TOV OA VoL “ANQOVOXOT CUVOQOUOV.




Emtong, éleyyog umoet va yivel amevOeiog ue eEETO0N AlUATOC
TOV O TOUOV TTIOV EVOLAPEQETAL VIO, TNV aviyvevon netdrroins. To
ovvopouo Lynch, 1 aAAM®dg 0 ®ANQOVOLUKOS UN-TTOAVTTOOLAROG
opBoxrolnoc napxivoc (HNPCC/Hereditary Non-Polyposis Colorectal
Cancer), mpoxoeltal amd netahhasers ota yovioro MLHI, ,

, PMS2 (naL EPCAM).




To oUvopouo Lynch vAnpovoueital pue tov
AUTOCWUATIXO ETURQATOVVTO YOLQOALTTQO.
2ZVUVETMG, EAV 0 £VOC OLTTO TOVUS OVO YOVELS
(TOTEQAC 1) UNTEQEQ) PEQEL ALUTT TN
ueTAANOEN (Yovioro MLHI, : :
PMS?2), o amdyovog £xel 50% mbavotnta va
TNV ®ANQOVOUNOEL.




Ou popeic avtmv Twv moBoyovmv ueTtarAlaEewy
EXYOVV AVENUEVO HIVOUVO EUPAVLONS LAQULVOV OE:

Hayv évrepo
Evoountoio

2001 1eC

2TOUAYL

OupomoTind CLOTNUO



H peon nhnia eudavions tov ®aoxivou tov
EVOOUTNTOLOV ELVOL LHQOTEQN QUTO TLS VITOAOLITEG
YUVOUIRES UE XOQXIVO TOV EVOOUNTOLOV YOS TO
OVVOQOUO (AXOUO Ol TTOLV TNV NAic TV 40 eTdV).
Kaot’ avtiotoyia ue tov yevird minbvouo, 1
mAeLOYNGLor TWV yuvalroyv ue ovvopouo Lynch €yel
EVOOUNTOLOELOT) LOTOAOYLXO TUTTO, UE OLAYVWOT O
AQYLHO OTAOLO, TTOAD HOAT TTOOYVWOT ROl EVTOTILON
OTO ROTMOTEQO TUNUA TG EVOOUNTOLANC HOLAOTNTOC.



H avogolotoyniuxi €5ET00M TOV OYROV YLOL TIG
chooreweg MLHI1, MSH2, MSH6 wow PMS2 amtotehel

QITOLEALTNTO PNUC OTNV CVTLUETMINOT) TOV LAQAIVOU
TOVU EVOOUNTELOV.




EAMTNG énpoaon tov mpwtetvoov MLH1, MSH2,
MSH6 nouw PMS2 umoel va onuoivel ®Anoovo uu
Lo 1M ®oExivov Tov evoountoiov (0UVOQOUO
Lynch), otote amalteiton 0 aviioTolyog YOVIOLorOGC
eleyyoc TNC aoBevoLC ue eEETOO ALLUOTOC.



H yonon aviiouAANTTirdy OLorinv patvetal vo
BonBda otn petwon Tov ®vOUVOU Yid RA.QAIVO TOU
EVOOUNTOLOV 1) TWV WOONUWDV O€ YUVOILES UE TO
ovvopouo Lynch, mov 0gv €yovv euPpavioel RaQrivo
TOU EVOOUNTELOV 1] TWV WOoONROV.



(201000, O TWO ATTOTEAEOUATIAOC TOOTTOC TTOOANYNC
TOVU %OQALVOU TOU EVOOUNTOLOU KOL TWV WOONKOV O
Yuvaires ue ovvopouo Lynch elval n mpopulontint
OAMXT] VOTEQEUTOUN), LE QPALQEDT TV WOON 1OV KoL
TV ooAmiyywv. H yoovirn otryun yio tnv
TEONYOUVUEVT EMEUPLOT EEATOUHREVETAL, HOLL
ovvNOWC TEOYUATOTTOLELTOL O€ NAtries <40 eTv.



Fyou have a family health history of colorectal or other Lynch syndrome-related cancers but have not had colorectalor
another Lynch syndrome-related cancer, this table shows what the test restlts mean for you and your family:

Negative You do not have the You are not at higher risk than the Your children cannot inherit the
and tested mutation that runsin  average person for colorectal cancer. mutation that runs in your family
for your family. You cannot pass the mutation on toyour = and do not need to be tested.
mutation children.

that runs in

your family



Fyou have a family health history of colorectalor other Lynch syndrome-related cancers but have not had colorectal or
another Lynch syndrome-related cancer, this table shows what the test restlts mean for you and your family:

Positive You have a mutation Medical options are available to reduce should test for the

known to cause your future cancer risk or find cancer same mutation you have.
hereditary colorectal early.

cancer.




Several medical options are available for managing cancer
risks in people who have Lynch syndrome. These options all
have risks and benefits, and should be discussed with a
doctor before making any medical decisions.



Colonoscopies every 1-2 years starting between the ages of
20-25 (or 2-5 years before the earliest colorectal cancer in
the family) are the most effective way to prevent colorectal
cancer.



Other available options may reduce the chance of
developing cancer or improve the likelihood of detecting it
earlier, but the effectiveness of these options is less certain
and should be discussed with a doctor:

e Daily aspirin use to reduce the risk of colorectal cancer



Other available options may reduce the chance of
developing cancer or improve the likelihood of detecting it
earlier, but the effectiveness of these options is less certain
and should be discussed with a doctor:

e Daily aspirin use to reduce the risk of colorectal cancer

Kdamoleg pelétec emPepatmoay TovV TQOOTATEVTIRO
0OAO TV U1 OTEQOELODV AVILPAEYUOVWODV
apouarwv (NSAIDs/Non Steroidal Anti-Inflammatory
Drugs) nou 1owoiteQa. Tne a.omeivng oty QoA Y
EUPAVILONG RAQULVOU TOV TTAYEOC EVTEQOV.



¢ Transvaginal ultrasound and endometrial biopsy every 1-2 years, beginning at age 30-35 years, to detect endometria
ancer

o (A-125 blood tests every year to detect ovarian cancer
» Hysterectomy and bilateral salpingo-oophorectomy to prevent gynecologic cancers

» Upper endoscopies every 3-5 years starting between the ages of 30-35 to detect stomach and small bowel cancer

o Urinalysis every year starting between the ages of 30-35 to detect bladder cancer



