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FARMAKOGENOMIKA
U KONTROLI RAKA

Marija Hifjadnikova-Bajro

Institut za primenjenu biohemiju,
Farmaceutski fakultet, Univerzitet Cirilo i Metodije,
Skoplje, Makedonija

Kao drugi vodedi uzrok smrinosti u svetu, odgo-
vorne za 4 od 6 smrinih sluéajeva ili 8,8 miliona smri-
nih slugajeva u 2015. godini, maligne bolesti postale
su znacajno opteredenje za ljudsko zdravlje. Statistike
raka u svetu za 2012, godinu procenjuju incidencu
vecu od 14000000. Na osnovu mortaliteta i statistika
prevalence, procenjuje se da u svetu ima oko 33 mi-
liona ljudi sa dijagnozom raka. Kako je rak bolest
starenja i rizik od raka se povecava sa godinama,
moze se ocekivati da e brzi razvoj medicine i farma-
cije preduZenjem Zivatnog veka, neizbeZno dovesti i
do povecane incidence raka u buducnosti. Prema
tome, oéekuije se da de broj novih slucajeva porasti za
oko 70% u naredne dve decenije, Sto zahteva do-
datne pristupe u kontroli bolesti. Pojava molekularnih
tehnika uvodi genetsku analizu u laboratorijsku pro-
cenu malignih bolesti i ¢&ini je vrlo perspektivnom.
Primena genetske analize kod karcinoma obi€no je
povezana s procenom rizika od naslednog kancera,
ali klinitka primena genetske analize danas podra-
zumeva i DNK testiranje germinativnih éelija na na-
sledne karcinome, testiranje za postavljanje dijag-
noze | pradenje stefenih maligniteta kao 3to su
hematologki, kao i prognostitko i prediktivno far-
makogenetsko testiranje. Ovaj rad se fokusira na bio-
molekularne mehanizme koji ¢ine osnovu klinicke
primene farmakogenetike u onkologiji, 1j. prognos-
titkom DNK profilisanju kod tumora i prediktivnom
DNK profilisanju germinativnih gelija u leenju karci-
noma. FDA/EMA je odobrila nove obedavajuce mar-
kere i o njima ¢e biti rei. Bi¢e elaborirana geneticka
analiza EGFR, KRAS, ALK, BCR/ABL, KIT, BRAFVE0CE
u pogledu njihove vrednosti u prognoziranju efikas-
nost! ciljanih antikancerogenih agenasa, kao i naj-
novijih pristupa u prevazilaZenju otpornosti na lekove
protiv raka, identifikovanjem odgovornih genetskih
promena u malignim celijama. Pored toga, sumira se
klinigki znadaj nekoliko markera, ukljuéujuci DPID,
TPMT i UGT1A1 sa osvrtom na prognoziranje toksi-
gnosti lec¢enja. PharmGKBdatabase ¢e biti predstav-
lien kao resurs znanja za farmakogenomiku koji
obezbeduje pouzdane podatke koji se koriste za istra-
Zivanje ili klini¢ku primenu u skladu sa principima
»precizne« medicine. U protekloj deceniji, biomole-
kularne analiticke tehnologije presle su sa ssingle-
plex« na smutiplex« testiranje. Brzi razvoj sekvenci-
ranja sledece generacije je revolucionirao genomiku i
udinio je dostupnijom, tako da se moze ocekivati da
¢e razvo] molekularnih tehnologija uparenim sa bio-
informatikom neminovno ubrzati otkrivanje novih

PHARMACOGENOMICS IN
CANCER MANAGEMENT

Marija Hiljadnikova-Bajro

Institute for Applied Biochemistry, Faculty of
Pharmacy, University SS Cyril and Methodius,
Skopje, Republic of Macedania

Being the second leading cause of death globally
and responsible for nearly 1 in 6 deaths or 8.8 millien
deaths in 2015, malignant diseases have become a
formidable burden on human health. The 2012 world-
wide cancer statistics estimates an incidence higher
than 14000000. Based on the mortality and preva-
lence statistics, it is estimated that there are about 33
million people in the world alive diagnosed with can-
cer. As cancer is a disease of ageing and the risk of get-
ting cancer increases with age, it can be anticipated
that the rapid development of medicine and pharmacy
leading to extended human lifespan will inevitably pro-
duce higher cancer incidence in future. Hence, the
number of new cases is expected to rise by about 70%
over the next two decades requiring additional efforts
in management of the disease. The emergence of
molecular techniques has introduced genetic analysis
in laboratory evaluation of malignant diseases and
made it quite promising in this regard. Application of
genetic analysis in cancer management is usually asso-
ciated with the risk evaluation In hereditary cancer, but
clintcal application of genetic analysis today implies
germline DNA testing for hereditary cancer syndromes
and testing for diagnosis and monitoring of acquired
malignancies like the hematological ones, as well as
prognostic and predictive pharmacogenetics testing.
This work focuses on the biomolecular mechanisms
underlying the clinical application of pharmacogenet-
ics in oncology i.e. prognostic tumor DNA profiling
and predictive germline DNA-profiling in cancer treat-
ment. The FDA/EMA approved as well as novel prom-
ising markers will be addressed. The genetic analysis of
EGFR, KRAS, ALK, BCR/ABL, KIT, and BRAFV600E
will be elaborated regarding their value in prognosing
the effectiveness of targeted anticancer agenis, as well
as the latest advances in avoiding anticancer drug
resistance by identification of the responsible genetic
alterations in the malignant cells. Furthermore, the
clinical significance of several markers including
DPYD, TPMT and UGT1A1 with relevance to predict-
ing treatment’s toxicity will be summarized. The
PharmGKBdatabase will be presented as a pharma-
cogenomics knowledge resource providing reliable
data to be used for research or clinical application in
concordance with the principles of precision medicine.
Within the last decade, biomolecular analytical tech-
nologies have shifted from singleplex towards mutiplex
testing. The rapid development of the next generation
sequencing has revolutionized genomics and made it
more available, so it is can be anticipated that the
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biomarkera u kontroli raka. Identifikacija robustnih
farmakogenetskih markera znadajno ce uticati na
trenutne farmakoloike pristupe | pomod u razvoju
novih, efikasnijih i manje toksi¢nih tretmana.

POLIVIORFIZMI GENA ZA
ADIPOCITOCKINE [ RIZIK ZA
POJAVU KOLOREKTALNOG

KARCINOMA

Ana Nini¢?, Marija Mihajlovi¢?, Miron Sopic?,
Vesna Spasojevié-Kalimanovska®, Natasa
Bogavac-Stanojevi¢?, Zeljka Stjepanovic?,

Aleksandra Stefanovi¢?, lvan Jandié?,
Dejan Zeljkovié¢3, Bratislav Trifunovié3,
Aleksandra Zeljkovi¢?

TUniverzitet u Beogradu —
Farmaceutski fakultet, Beograd
“Medigroup Opéta bolnica, Beograd
3Klinika za Opétu hirurgiju, Vojno-medicinska
akademija, Beograd, Srbija

Mnoge epidemicloske studije su ukazale da po-
stoji vazna uloga gojaznosti u riziku i razvoju kolorek-
talnog karcinoma (CRC). Zajedni¢ka karakteristika
gojaznosti i CRC-a je hroni¢na subklinika inflama-
cija. Adipocitokini, sintetisani u masnom tkivu, imaju
ulogu u razvoju i progresiji CRC-a koja i dalje nije u
potpunosti jasna. Smanjeni nivoi adiponektina
(ADIPOQY} u serumu su u korelaciji sa razvojem i pro-
gresijom kancera i u obrnutoj su korelaciji sa marke-
rima inflamacije. Faktor nekroze tumora alfa (TNFa)
stimuli$e malignu proliferaciju celija i indukuje infla-
matorne puteve koji stimulidu karcinogenezu. lako
rezistin {RETN) igra vaZnu regulatornu ulogu u infia-
matornim bolestima, njegova uloga u metabolickim
poremecajima jo§ uvek nije jasna. Cilj studije je bio
da se utvrdi da li polimorfizmi pojedinaénog nukleoti-
da (SNP) i koncentracije proteina adipocitokina pred-
stavljaju predikiivne faktore rizika za pojavu CRC-a.
Uzorci krvi 187 zdravih osoba i 105 pacijenata sa
CRC-om su genotipizirani za ADIPOQ rs266729
(-11377C/G), RETN 151862513 (-420C/G), TNFa
rs1800629 (-308G/A) i adiponektinski receptor 41
rs7539542 (+10225C/G) polimorfizme. Koncentra-
cije adipocitokina su odredene ELISA testovima. Nije
bilo zna&ajnih razlika u distribuciji genotipova, za
svaki od testiranih polimaorfizama, izmedu pacijenata
sa CRC-om i kontrolne grupe. Multlvarijantna logis-
titka regresija je pokazala da su koncentracije rezisti-
na nezavistan prediktor za pojavu CRC-a (p<0,05)
kada se testiraju u Modelu sa svim ispitivanim poli-

development of high throughput molecular technolo-
gies paired with bioinformatics will inevitably speed up
the discovery of new biomarkers in cancer manage-
ment. ldentification of robust pharmacogenetics mark-
ers will significantly impact the current pharmacologi-
cal approaches and aid in development of new, more
effective and less toxic treatments.
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Many epidemiological studies indicated an im-
portant role of obesity in colorectal cancer {CRC) risk
and development. The common hallmark of cbesity
and CRC is chronic subclinical inflammation. Adipose
tissue-synthesized factors, known as adipocytokines,
have rcles in regulation of CRC development and pro-
gression which still remains controversial. Decreased
adiponectin (ADIPOQ) serum levels correlate with
cancer development and progression and are inversely
associated with markers of inflammation. Tumour ne-
crosis factor alfa (TNFa) stimulates malignant cells
proliferation and induce the inflammatory pathways
that enhance carcinogenesis. Although resistin (RETN)
plays an important regulatory role in inflammatory dis-
eases, its role in metabolic dysregulations is still
unclear. We aimed to determine whether adipocy-
tokines’ single nucleofide polymorphisms (SNP) and
protein concentrations represented predictive factors
for CRC susceptibility. Blood samples from 187 appar-
ently healthy persons and 105 patients with CRC were
genotyped for ADIPOQ 5266729 (-11377C/G), RETN
rs1862513 (-420C/G), TNFa rs1800629 (-308G/A)
and adiponectin receptor 1 rs7539542 (+10225C/G)
polymorphisms. Adipocytokines’ concentrations were
determined by ELISA tests. There were no significant
differences in genotype distributions for each of tested
SNPs between CRC patients and control subjects.
Multivariate logistic regression analysis demonstrated
independent prediction of protein RETN concentra-
tions on CRC diagnosis {(p<0.05) when tested in




