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CREOG Objectives

Describe; the) clinical relevance; off viral' eGncogenes

DEescribe the role of aneuploidy in the
pPathogenesis o neeplasia

DEescribe the Inhertance patterns; fior
malignancies of the, pelviciorgans andl breast:

Describe the indications fior screening| for BRCAT
and BRCA2

Describe; the cell replication cycle and Identify.
the phases ofi the cycle most sensitive to
radiation and chemotherapy



Cell Cycle

Gapl (G1) > Synthesisi(S) > Gap 2 (G2)
> [DIVISIoNn
G- preparation fer DNA replication

S- DNA' synthesisioccurs, DNA content
doubles

G2- Resting Period
Pivision- MItesIs



Mitosis

Daughter cells receive identical copies of
parentall cells* genome

PIrOpPhase
Metaphase
ARaphase
lielophase




Melosis

Piploid complement (Zn=46)) isidivided
Inte hapleid (h=23)

Meioesis I and Meiosis L1



Chemotherapy

Most drigs are efifective; in destroying
Camncer cellsi because they: interfere,
tArough; various mechanisms

Synthesis or function e nUcleic acids



Radiation; Therapy.

Disrupt the atemic or' molecular strictire

PNA'isithe critical target; additional
targets include cell membranesiand
micretubules

Damage to; DNA 6ccurs during symthesis; of
PINA by 16SS 0 chandge off a base, rupture
Off hydregen; bonds; dimerization, Cresslink
fermation, single or double strand' breaks.



Oncoegenes

Altered fiorms) ol nermal cellular genes

called preto-oncegenes; that can lead to
CaNCer

Regulators o nermal cellf growth and
diffierentiation

Examples: ¢-Shc, c-erb; c-as



Oncoegenes

Mutations cani result in overproduction: of
dl normal pretein: or am aberrant: pretein
that IS everactive.

Proto-0ncodenes must ve activated to
express their encogenic potiental

May: occur by: Peint: Mutations, Insertional
Mutagenesis, o Gene Amplification



Virall ONCOGERES

Proto-encogenes must be activated to
express their oncegenic; petential.

Retroviruses can Induce cancers because It
1arborS an altered version ofi celltlar
IOLe-ONCOJENE.

Alternation o just ene oii the proto-
encogenesi could catise malignant
transfoermation:in; cell cutures.




flumor Suppressor Genes

Umor SUppressor GEREs fUnction to
prevent malignant transtermation

Usually actiinia recessive fashion

lumors develop: in cells in whichi Both

nermal Copies have been inactivated or
lost.

One nermal allele is sufificient tor prevent
neoplastic; transfermation.



Two-Hit Model

Both alleles must be affected for tumor to
OcCcur

Aneupleidy- lacking the expected numier
Off CAFEMOSOMES

Inactivationr mutations;, absent gene
transcription, chreomoesomall reariangement
and Mendisjunction, gene Conversion,
Imprinting, or mitotic recombination



Inheritance patterns

Cervical, Vagina, Vulva, Fallepian lubes - noe
familial tendencies detected

Endemetrial- most cases spoeradic, heowWever rare
cases are due to HNPEEs autesomal dominant
disorder withiincreased CA in| uterus, ovary,
colon, kidney, ureters, breast, prostate, Iung,
pladder, 1arynx, bene or' brain

Ovarian- HNPCC, BRCA1 and BRCAZ2



BRCA1 and BRCA2

1971 Breast-ovarian Cancer syndrome

Early-omnset fiamiliall callinked te’ Iong arm
OF Chromesome. 17

BRCA-1 (1994)" andl BRCA-2(1995)
75-90%) ofF Inherited breast and ovarian ca
Can' be identified by linkage analysis



BRCA1 Structure and Eunction

on 17g21- RNA mainly, expressed in the
testis and thymus, and at lewer levels in
the breast and ovary,

FUnction unkmnoewn, DUt may: act to

iegulate transcription off genes involved In
cellular prolifieration

PossIbly: al tlmer SUPPresser demne



BRCAZ2 Structure and Function

On 15g12-13- most highly expressed in

testis and thymus, Iower levels inrbreast
andl evary.

EUnction unknewn

May: respond better to) radiation therapy,
than BRCA1



BRCA1 and BRCA2

Both are;unusually’ large genes and fchiin
ddenine-thymine; base; pairs

More! than 200/ different mutations have been
described

Mutations) are widely: dispersed, but several
nations and ethnic greups then terhave; their:
EWN commpopn mutations; Ashkenazi JEWS,
Belgium and Helland, Sweden and Denmark



Risk ofi CA with BRCA1 and BRCAZ2

Initial" estimates as hightas 87 percent, but
these, numbers Were, firom! Righ-risk
Families studied in| research protocols.

In less biased samples, risk of breast: CA in
carriers IS 35-56% (noncariiers 4.5-15%);
Ovarian CA 7-16% (noencarriers 0.4-1.6%)

Noi difference between BRCAT and BRCAZ



In other words...

BRCA1- 3% of all US, breast: CA, 4.4% ofi
all US' evarian CA

In woman less than 40: 10%: ofi Breast,
17.5%6 of evarian

BRCAZ numBbers are similar, but tend to
ave younder onset

Role; in sporadic CAs remain: URclear



Proposed Strategies for Carriers

Monthly breast-selir exami by age 18
Semitannual or annual cliniCian exams

Annual-Mammography: starting at 25
(controversial)

CA-125, TVUSG, Pelvic exams- not cost
effective, may: be Usefiulifior early detection: in
VOURg WomeR Whos Want tormaintain fiertility

Annual fecal occult: blood, Elex'Sig firomiage 50



Controversy.

Prophylactic Mastectomy: — Cancer aiter
prophylactic mastectomy: hasi been well
documented ((1-19%)

Prophylactic oephoerectomy- insufficient data,
may. nave; slight: risk off breast ca|, but net well
documentedt risks off premature Menopalse

Chemoeprephylaxis with: antiestrogens and OCPs
currently in trials



BRCA Screening

SEerous CONCErns: nave PBeen raised about
our ability: ter identiiy appropriate patients
for genetic testing

Patients freminigh-penetrance; fiamilies can

pe; identified easily, but testingall'women
woeuld produce; low: vield off pesitive resuits

Different mutations would! be missed: in
different; populations



Genetic Screening

ASCO (1996)- recommended that testing be
performedl enly in: certified laboratories and only:
[N these patients with' al reasonable likeliheod of
PEIng positive and for whom the test weuld
iesultiinr alteration off their meadical management.

NAPBC supported tihe above, but only. to
Individuals Wie agree to join peer-reviewed,
APpProved research protocols.



More ContreVversy.

Bielegic uncertainties
Potential discimination

Financialland: Psychological exploitation) of
the public

Diffiiculty Incorporatingl inte: clinical
practice

Patients  rights to infiermation
Misuse of Information by Insurance, job




Warning

ASCOwarns ofi the, danger. offthe creation ofi a
“genetic underclass” wie might:be virtually
Uninsurable and themployable

Psyehological counseling shoeuld belncluded as a
palt off a multidisciplinary team in genetic testing

Psychological reactions have ranged firomi guilt
and depression afiter a poesitive test; te survivor
guilt in the; case of a' negative result.




Even More Controversy

[DEbate; asi to Whether paremnts have

aUthoerity torconsent their children for
testing.

Vlay: stigmatize and ethemvise snormal=
child the rest ofi his life

Clrrently’accepted that parentssshould not
Pe fhee tornave thelr children screemned fior
late onset genetic diseases



Conclusions

Current knewledge  regarding the
Interpretation andmanagement off the
resultsiderived firom genetic; testing is; still
imited anal continually:changing

We must create; safeguards te ensure that
Penefits off testing exceedl the risk

NG current recommendations er screening
the general public
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