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Ispitivanje uticaja prirodne selekcije
i geneti¢kog drifta na pojavu
rezistencije na antibiotike kod
bakterija

Jedan od vedih problema sa kojim se da-
nas$nja nauc¢na i medicinska javnost srece je
pojava rezistencije bakterija na antibiotike. Na
evolucioni tok populacije vrste utice vise evolu-
tivnih mehanizama, ¢ije delovanje za posledicu
ima transgeneracijusku promenu ucestalosti
alela i adaptaciju populacije na delujuce uslove
spoljasnje sredine. Ovaj rad je svoju paznju fo-
kusirao na dva evolutivna mehanizma: na prirod-
nu selekciju, Cije dejstvo transgeneracijski menja
odnos ucestalosti alela u populaciji u korist alela
sa veéom adaptivnom vrednoscu i geneticki drift
¢iji uticaj transgeneracijski menja odnos ucesta-
losti alela usled sluc¢ajne greske u uzorku. Pored
toga, prirodna selekcija u velikim populacijama
vrlo efikasno uklanja pseudogene u bakterijskim
populacijama, dok geneticki drift za posledicu
moZe imati fiksaciju ili eliminaciju pseudogena u
malim populacijama. U ovom radu je uradeno
ispitivanje odvojenog uticaja gorepomenuta dva
evolutivna mehanizma na promenu geneticke
strukture i fenotipskog odgovora populacije E.
coliu prisustvu ampicilina. Nakon uvodenja sub-
letalne doze ampicilina kao selektivnog pritiska
posmatrana je razlika u nastanku rezistencije i
evoluciji arhitekture genoma i stopi fiksacije pse-
udogena u populaciji bakterija pomocu antibi-
ograma i restrikcione digestije genomske DNK
eksperimentalnih grupa podvrgnutih razli¢itim
mehanizmima evolucije. Rezultati su pokazali da
su sve eksperimentalne grupe razvile ampici-
linsku rezistenciju, dok su kontrolne grupe po-
kazivale jasno uocljive inhibicione zone.
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Natural Selection and Genetic Drift
Impact on Antibiotic Resistance
Emergence in Bacterial Populations

One of the bigger issues that today's scientific
and medical public is faced with is the appearance
of antibiotic resistant bacteria. The evolutionary
path of the species population is influenced by
several evolutionary mechanisms, the effect of
which is seen in a transgenerational change in al-
lele frequency and the adaptation of the popula-
tion to the conditions of the environment. This
paper is focused on two evolutionary mecha-
nisms: natural selection, the effects of which are
seen in transgenerational changes in the allele
frequency ratio, in favour of alleles with a higher
adaptive value, and genetic drift, the effects of
which are seen in transgenerational changes in
the frequency of alleles based on random mis-
takes in the sample. In addition, in large popula-
tions natural selection very efficiently removes
pseudogenes in bacterial populations, while ge-
netic drift can result in the fixation or elimination
of pseudogenes in small populations. This paper
presents an examination of the separate influence
of the afore mentioned two evolutionary mecha-
nisms on the change of the genetic structure phe-
notype response of a population of E. coli in the
presence of ampicillin. After introducing a sub-
lethal dose of ampicillin as selective pressure, we
observed the difference in the development of
resistence and the evolution of genome architec-
ture and the rate of pseudogene fixation in the
bacterial population, using an antibiogram and
restrictive digestion of genomic DNA in experi-
mental groups submitted to the different evolu-
tionary mechanisms. Results show that all the
experimental groups developed resistance to am-
picillin, while the control groups showed clearly
discernible inhibition zones.
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