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Vsebina:

Content (Syllabus outline):

ZaCetna predavanja so namenjena ponovitvi
strukture genov in genomov. Sledile bodo
predstavitve molekularno-bioloskih tehnike
za analizo proteinov, kromosomov in
nukleinskih kislin. Za tem bodo
predstavljene tehnike vzoréenja razli¢nih
vrst celic, metode izolacije, ¢is€enja in
kvantifikacije nukleinskih kislin ter separacija
DNA in RNA z elektroforezo na agaroznih in
poliakrilamidnih gelih ter izolacija
nukleinskih kislin iz gelov. Predstavljene
bodo tudi metode encimske modifikacije
DNA, kot so rezanje z restrikcijskimi encimi,
lepljenje, fosforilacija in oznacevanje
nukleinskih kislin. RazloZeni bodo principi
kloniranja, priprave DNA-knjiZnic, izolacije
pozitivnih klonov, izrazanja rekombinantnih
proteinov v razli¢nih ekspresijskih sistemih
kakor tudi uporaba razlicnih vektorjev za
kloniranje in ekspresijo. Podane bodo
metode hibridizacije nukleinskih kislin,
pomembne za pregledovanje DNA-knjiZnic,
za metodi prenosa RNA po Northernu in
DNA po Southernu in za kvantitativno
ocenjevanje sorodnosti biotskih vrst na
osnovi genomske DNA. RazloZeni bodo tudi
principi in mozZnosti uporabe tehnike verizne
reakcije s polimerazo (PCR) in principi
sekvenciranja DNA. Nazadnje bodo podane
osnove analize nukleinskih kislin s pomocjo
razli¢nih bioinformatskih orodij (npr. BLAST
in CLUSTAL) ter razli¢ni pristopi in
bioinformatska orodja za analizo
filogenetskih odnosov med organizmi.

The introductory lectures will be dedicated to a
review on genes and genome structures. Then
the molecular-biological techniques on analyses
of proteins, chromosomes and nucleic acids will
be presented. Sampling techniques for different
cell types will be presented and the methods
for nucleic acids isolation, purification,
separation and quantification using agarose and
polyacrylamide electrophoresis will be given.
Recovery of DNA and RNA fragments from gels
will also be presented. Methods for enzymatic
manipulation of DNA such as digestion of DNA
with restriction enzymes, ligation,
phosphorylation and nucleic acids labeling will
be presented. The principles of cloning DNA,
construction of DNA libraries, isolating positive
clones, expression of recombinant proteins in
different expression systems, the use of
different cloning and expression vectors will be
explained. Nucleic acid hybridization methods,
important for screening DNA-libraries as well as
for Northern and Southern blot methods and
for quantitative assessment of relatedness of
biotic species on the basis of genomic DNA will
be given. The principles and possible
applications of polymerase chain reaction (PCR)
and the principles of different sequencing
technology will also be explained. Finally, the
fundamentals of nucleic acid analyses using
different bioinformatics tools (such as BLAST
and CLUSTAL) will be given and different
approaches and bioinformatics tools for the
analyses of phylogenetic relationships from
molecular data.

Temeljni literatura in viri / Readings:

e BergJ, Tymoczko JL, Stryer L, Gatto G. 2019. Biochemistry, International Edition. 9. izdaja. 1296

str., Freeman W.H

e Krebs JE, Goldstein ES, Kilpatrick ST. 2017. Lewin’s Genes XI. 12. izdaja. 838 str., Jones & Barlett

Learning.

e Sambrook J, Russell DW. 2001: Molecular Cloning — a Laboratory Manual. 3. izdaja, Cold Spring

Harbor Laboratory, 999 str.




Cilji in kompetence:

Objectives and competences:

Namen predmeta je podati principe

molekularno-bioloskih tehnik, med katerimi so

mnoge aplicirane tudi v klasi¢nih bioloskih

disciplinah. Velik poudarek je na prakticnemu

laboratorijskemu delu. Studenti bodo

seznanjeni z naslednjimi tehnikami:

e |zolacija RNA in DNA iz razli¢nih vrst celic

e (Cid¢enje nukleinskih kislin

e Kvantifikacija nukleinskih kislin

e Separacija RNA in DNA na agaroznih gelih

e Separacija proteinov na poliakrilamidnih
gelih

e Encimske modifikacije

e Kloniranje DNA in priprava DNA knjiznic

e Transformacija DNA v razli¢ne celicne
sisteme

e Hibridizacija RNA in DNA

e Selekcija pozitivnih klonov

e Hibridizacija po Northernu

e Hibridizacija po Southernu

e Verizna reakcija s polimerazo (PCR)

e Sekvenciranje DNA

The aim of the subject is to give background
information of the main molecular biology
methods currenty used, many of them applied
also in systematics, evolution and ecology. A
great emphasis is on practical laboratory work.
Students will develop skills in using the followig

techniques:
e RNA and DNA isolation from various cell
types

e Nucleic acid purification

e Nucleic acid quantification

e Separation of RNA and DNA on agarose gels

e Separation of proteins on poliacrylamide
gels

e Enzyme modifications

e DNA cloning and DNA library construction

e Transformation of DNA in different cell
systems

e Hybridization of RNA and DNA

e Screening of positive clones

e Northern blot

e Southern blot

e Polymerase chain reaction (PCR)

e DNA sequencing

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

e Studenti dobijo podroben vpogled v
strukturo genov in genomov ter se zananijo
z moznostmi in nacini uporabe
molekularno bioloskih tehnik pri Studiju
biodiverzitete, filogenije, filogeografije,
populacijske genetike in ekologije.

e Poleg poznavanja pricipov Stevilnih
molekularno bioloskih metod in
sposobnosti kriticnega ovrednotenja
njihove uporabe v praksi dobro obvladajo
laboratorijsko delo z razli¢nimi aparaturami
ter ravnanje z zdravju skodljivimi
kemikalijami.

Prenesljive/kljucne spretnosti in drugi atributi:

Knowledge and understanding:

e Students get a detailed insight in gene and
genomes structures, and about possibilities
and ways of applications of molecular
biology techniques in biodiversity,
phylogenetic, phylogeography, population
genetic and ecology studies.

e Besides the knowledge of principles of
numerous molecular biology methods and
the capacity of critical evaluations of their
applications in practice, they are familiar
with various laboratory instruments as well
with handling with toxic materials.

Transferable/Key Skills and other attributes:




Obvladovanije Stevilnih sodobnih metod v e Capacity of understanding and handling

molekularni biologiji. numerous currently used methods in

Poznavanje osnovnih pristopov in molecular biology.

sposobnost uporabe bioinformatskih e Knowledge of basic approaches and the

orodij pri analizi nukleinskih kislin kakor ability to use current software

tudi filogenetskih povezav s pomocjo applications for analyses of nucleic acids

molekularno bioloskih podatkov. as well as phylogenetic relationships
using molecular biology data.

Metode poucevanja in uc¢enja: Learning and teaching methods:

e Predavanja e Lectures

e Laboratorijske vaje e Laboratory excersises

e Individualno delo s Studenti e Individual work with students

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
e Kolokvij 50 e Practical examination
e Pisniizpit 50 e Written examination
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