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Vsebina: B

. InStrumentacija in analizni ptistopi za analizo
biologkih sistemoy:

- teoretske osnove in prakti¢ne izvedbe
instrumentacije za analizo bioloskih

sistemov (elektroforezne tehnike: conska
elektroforeza, izoclektricno fokusiranje, kapilarna
elektroforeza, eno- in dvodimenzionalna gelska
elektroforeza; kromatografske tehnike:
izkljucitvena/gelska, afinitetna, ionsko-izmenjalna
kromatografija; spektroskopske tehnike:
spektrometricne, fluorescencne, luminiscencne
metode; masna spektrometrija: ionizacije -
elektrorazprsevanje, MALDI, DIOS; masni
analizatorji - kvadrupol, ionska past, ¢as preleta,
orbitrap; nacini fragmentacije in snemanja produktnih
ionov v tandemski MS; elektrokemijske tehnike:

prof. de T—Ielena Prosen,

Predavaija/Lectures:

izbirni strokoyni/Elective Professional

Anglescina, Slovensc¢ina
Angledcina, Slovenscina

Prerequisites:

The course has to be assigned to the student.

Content (Syllabus outline):

Instrumentation and analytical approaches for the
analysis of biological systems:

- theoretical basis and practical instrumental solutions
for the analysis of biological systems (electrophoresis:
zone electrophoresis, isoelectric focusing, capillary
electrophoresis, one- and two-dimensional gel
electrophoresis; chromatography: size-exclusion/gel,
affinity, ion-exchange chromatography; spectroscopy:
spectrometric, fluorescence, luminiscence methods;
mass spectrometry: ionizations - electrospray,
MALDI, DIOS; mass analyzers - quadrupole, ion
trap, time of flight, orbitrap; types of fragmentation
and product ion scan in tandem MS; electrochemistry:
amperometry, potentiometry, conductometry; other:
radioactivity measurement)




amperometrija, potenciometrija, konduktometrija;
drugo: merjenje radioaktivnega sevanja)

- spoznavanje teorije in prakti¢nih izvedb postopkov
za izolacijo in locevanje spojin iz bioloskih sistemov
(ekstrakcija, preparativna elektroforetska in
kromatografska separacija.

- imunski testi / immunoassay (na principu protiteles,
ligandov, radioizotopov, fluoroforjev,
kemiluminiscence, encimov)

Aplikacije, prednosti in omejitve analiznih metod za
dolocanje razli¢nih spojin v bioloskih sistemih:

- dolocanje zdravil in drugih eksogenih biolosko
aktivnih spojin

- aplikacije imunskih testov

- biosenzotji (amperometricni, potenciometriéni,
opti¢no-fluorescencni, piezoelektric¢ni, encimski
termistotiji...)

- uporaba masne spektrometrije za analizo bioloskih
makromolekul (kvalitativna in kvantitativna
proteomika, dolocanje strukture proteinov in
peptidov ter PTM, genomika in sekvenciranje
oligonukleotidov, glikomika, lipidomika,
kompleksomika, metabolomika in metabonomika,
biomarkerji in diagnostika bolezni, dolocitev
mikroorganizmov)

Validacija bioanaliznih metod.

Temeljna literatura in viri/ Readings:,

- theory and practical approaches to isolation and
separation of compounds from biological systems
(extraction, preparative electrophoretic and
chromatographic separation)

- iImmunoassays (on the basis of antibodies, ligands,
radioisotopes, fluorophores, chemiluminiscence,
enzymes)

Applications, advantages and limitations of ‘analytical
methods for the determination of different
compounds in biological systems:

- determination of drugs and other exogenous
biologically active compounds

- applications of immunoassay

- biosensors (amperometrie; potentiometric, optical-
fluorescent, piezoelectrig; enzyme thermistors...)

- application of mass spectrometry to analysis of
biological macromolecules (qualitative and
quantitative proteomics, determination of protein and
peptide strueturey, PTM, genomics and
oligonucleotide sequencing;glycomics, lipidomics,
complexomics, metabolomics and metabonomics,
biomarkers and disease diagnostics, determination of
microorganisms)

Validation of bioanalytical methods.

Bioanalytical Chemistry, S.R. Mikkelsefl, E.. Corton, Wiley (2004):361 str. (50 %)
Mass Spectrometry for Biotechnology, G. Stuzdak, Academic Press (1996) 161 str. (30 %)
Mass Spectrometry, Principles and Applications’(nekatera poglayja), E. de Hoffmann, V. Stroobant, Wiley, 2.

izd. (2001) 407 str. (20 %)

Dopolnilna literatura:

Mass Spectrometry, A Foundation Course, K. Downard, RSC (2004) 210 str.
Practical OrganicdMass Spectrometry, J.R. Chapman, Wiley, 2. izd. (1993) 330 str.
Primarna literatiira (znanstveni ¢lanki) / primary literature (scientific articles)

Cilji in’kompetence:, |

ki se"uporabljajo v analitiki bioloskil'sistemov.
Studentje faj bi spoznali prednost in pomanikljivosti
| posameznih ptistopov, primetjali rezultate,
pridobljene z njimi, in jih keiticno vrednotili. Pridobili
naj bi zmoznost samostojne izbire in uporabe
primernega analiznega pristopa za resevanje
specificnih problemov.

Studentje sipri predmetu pridobijo naslednje
specifi¢cne kompetence:

- zmoznost izbire najprimernejsSega analiznega
pristopa za resevanje specifi¢nih raziskovalnih
problemov

- zmoznost poiskati v razpolozljivi primarni in
sekundarni literaturi problemu primerno analizno
metodo/postopek

Obijectives and competences:

Objective of the course is to gain knowledge of
modern analytical techniques used in the analytics of
biological systems. Students should get to know the
advantages and disadvantages of different
approaches, compare the obtained results and
critically evaluate them. They should gain the ability
to autonomously select and apply an appropriate
analytical method to solve a specific problem.

Students acquire the following specific competences
during the course:

- ability to select the most appropriate analytical
approach to solve a specific research problem

- ability to find an appropriate analytical
method/procedure for the respective problem in the
available primary and secondary literature

- skill to implement the existing analytical methods to
their specific research problem



- usposobljenost za implementacijo obstojecih
analiznih metod na svoje specifi¢ne raziskovalne
probleme

- kritiéno vrednotenje rezultatov, dobljenih z
apliciranimi metodami/postopki

- usposobljenost za pisanje porocil, kriticno
vrednotenje in interpretacijo eksperimentalnih
rezultatov

- usposobljenost za vodenje bioanaliznega laboratorija

Predvideni Studijski rezultati:

Znanje in razumevanje

Student pozna osnove delovanja in§trumentov in
teoreticne osnove postopkov, ki se uporabljajo v
bioanalizni kemiji. Razume prednosti in omejitve
posameznih tehnik. Ve, kaj lahko vpliva na analizni
postopek, pozna vire motenj in napak.

Uporaba

Student zna izbrati ustrezni analizni pristop za
reSevanje specifi¢nega problema in prirediti obstojece
postopke nanj. Zna rokovati z enostavnejsimi
analiznimi inStrumenti. Zna uporabljati imunske teste.
Refleksija

Student bo interpretiral, kritiéno vrednotil vsebino tef
pred kolegi predstavil lastno razumevanje ¢lankoyiz
znanstvenih publikacij. Pri tem bo uporabil
pridobljena teoreti¢na znanja ter jih vrednotil's
predstavljenimi prakticnimi problemi ozifoma
izkusnjami.

Prenosljive spretnosti

Uporaba domacih in tujih primafnihin sekundatnih
literaturnih virov. Znanje, kako zbrati in intefpretirati
podatke. Ustno in pisno porocanje in interptetacija
rezultatov. Identifikacija in resevanje problemov in
virov napak. Kriticna analiza in sinteza rezultatov,
pisanje clankov.

Metode poucevanjain ucenja: _
Predavanjayseminatji, laboratorijske vaje.

Nacini ocenjevanja:

{ Opravljene laboratorijske vaje in seminarska
naloga so pogoj za pristop k pisnemu izpitu.
Seminarska naloga Pisni izpit Ocene: 6-10
(pozitivno);1=5 (negativno)

Reference nosilca/Lecturer's references:

- critical evaluation of the results obtained by the
applied methods/procedures

- skills for report writing, critical evaluation and
interpretation of experimental results

- skills and ability to run a bioanalytical laboratory

Intended learning outcomes:

Knowledge and Comprehension

Student knows the fundamentals of instrumental
operation and theoreticaldasis of the procedures
used in analytical chemistry. Understands the
advantages and limitations of different techniques.
Knows the factofs which can influence the analytical
procedure, knows the sources of interference.and
errof.

Application

Student is able to select an appropriate analytical
approach to solve a specifie,problem and apply the
existing procedures to it. Is:able’to operate simple
analytical instruments. Is able to use immunoassay.
Analysis

Studentwill interpret, critically evaluate the contents
and present their understanding of the scientific
articles to their peers. They will use the acquired
theoretical knowledge and evaluate it with the
presented practical problems or experience.
Skill-transference Ability

Use of domestic and foreign primary and secondary
literature sources. Knowledge of data collection and
interpretation. Oral and written reporting and
interpretation of the results. Identification and
solving of problems and error sources. Critical
analysis and synthesis of results, manuscript
preparation.

Learning and teaching methods:
Lectures, seminar coursework, laboratory work.

DeleZ/Weight Assessment:

Concluded laboratory work and seminar
coursework are prerequisites for the written
exam. Seminar coursework Written exam

Grades: 6-10 (positive), 1-5 (negative)
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