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Vsebina: Content (Syllabus outline): 

 
Metoda, ki temelji na površinski plazmonski 

resonanci (ang. surface plasmon resonance, SPR) je 

sodobna biofizikalna analitska metoda za analizo 

interakcij med molekulami. Z metodo lahko 

analiziramo ali pride do interakcije in v realnem času 

okarakteriziramo kinetiko interakcij npr. med 

proteini, proteini in membranami, proteini in 

nukleinskimi kislinami, proteini in malimi molekulami 

(večjimi od 100 Da) in celo med proteini in virusi 

oziroma celimi celicami. 

 
The method based on the surface plasmon resonance 

(SPR) is a modern biophysical analytical method for 

the analysis of interactions between molecules. Using 

the method we can analyze in the real time whether 

an interaction among selected (macro)molecules 

occurs and characterize the kinetics of interaction 

e.g. between proteins, proteins and membranes, 

proteins and nucleic acids, proteins and small 

molecules (bigger than 100 Da) and even among 

proteins and viruses or whole cells. 



V okviru teoretičnega dela predmeta študent spozna: 

1. Osnovne dele in princip delovanja aparata za 

merjenje interakcij na osnovi SPR 

2. Osnovne parametre SPR analize: Ka, Kd, Rmax, 

KD, Chi2. 

3. Nabor in kemijo SPR čipov za imobilizacijo 

makromolekul 

4. Kako zasnovati poskus za analizo interakcij med 

molekulami 

5. Načine imobilizacije molekule liganda na izbrani 

čip 

6. Načine injiciranja analita preko liganda in 

sledenje interakciji v realnem času 

7. Načine kako regenerirati površino čipa in 

zagotoviti ponovljivost rezultatov 

8. Analiza podatkov – ugotoviti ali je prišlo do 

vezave med ligandom in analitom, analiza 

kinetike vezave. 

Študent praktično izvede zasnovo, izvedbo in analizo 

eksperimenta interakcije med izbranimi molekulami. 
 

Within the theoretical part of the course the student 

learns: 

(i) Basic parts and principle of operation of the SPR 

apparatus 

(ii) Basic parameters of SPR analysis: Ka, Kd, Rmax, 

KD, Chi2. 

(iii) Set and chemistry of SPR chips used for the 

immobilization of molecules 

(iv) How to design an experiment to analyse 

interactions between molecules 

(v) Methods of immobilizing the ligand molecule on 

the selected SPR chip 

(vi) Methods of injecting the analyte over the ligand 

and tracking the interactions in real-time 

(vii) How to regenerate the chip surface and ensure 

repeatability of results 

(viii) Data analysis - to determine whether ligand-

analyte binding has occurred, analysis of binding 

kinetics of the interacting molecules. 

The student practically designs and carries out the 

experiment and analyses the data of interaction 

between selected molecules. 
 

 

Temeljna literatura in viri/Readings: 

 
Pregledni in izvirni članki iz področja. 

Review and original articles from the field. 

  
 

 

Cilji in kompetence: Objectives and competences: 

 
Pridobitev znanja o zmožnosti analiz interakcij med 

(makro)molekulami z aparatom na osnovi SPR. 

Zmožnost zasnove, izvedbe interakcij protein-protein, 

protein-membrana, protein-DNA, protein-RNA, 

protein-male učinkovine, celični lizat- protein ali 

virus-protein. 

Študent se nauči kritične analize izmerjenih lastnosti 

interakcij. 
 

 
Acquisition of knowledge about the ability to analyse 

interactions between (macro)molecules with an 

apparatus based on SPR. 

Ability to conceive, perform protein-protein, protein-

membrane, protein-DNA, protein-RNA, low-protein, 

cell lysate-protein or virus-protein interactions. 

The student learns how to critically analyse and 

characterize properties of the interactions. 
 

 

Predvideni študijski rezultati: Intended learning outcomes: 

 
Študent izvede individualno raziskovalno nalogo in na 

primeru spozna lastnosti aparata, ki deluje 

na  principu površinske plazmonske resonance. 

Študent spozna kako zasnovati in analizirati 

 
The student performs an individual research task and 

»hands on« experiences the properties of the SPR 

apparatus. The student learns how to design and 

analyse the obtained measurements - the expected 



pridobljene meritve – predvideni študijski rezultat je 

uspešna analiza izbrane interakcije med molekulami. 

Rezultati analiz študentu omogočijo zasnovo 

nadaljnjih poskusov, ki bi in vivo potrdili izsledke SPR 

analiz. 
 

study result is a successful analysis of the selected 

interaction between molecules. The results of the 

analyses enable the student to design further 

experiments that would confirm the results of SPR 

analyses in vivo. 
 

 

Metode poučevanja in učenja: Learning and teaching methods: 

 
Konzultacije in pomoč pri zasnovi, izvedbi in analizi 

SPR eksperimenta izbrane interakcije med 

molekulami. V dogovoru z mentorjem kandidata je 

mogoča izvedba dela raziskav v sklopu kandidatove 

doktorske naloge študenta v infrastrukturnem centru 

za merjenje molekulskih interakcij. 
 

 
Consultations and assistance in the design, 

implementation and analysis of the SPR experiment 

of the interaction between selected molecules. In 

agreement with the candidate's mentor, it is possible 

to carry out a part of the research work of the 

student's doctoral dissertation in the SPR 

infrastructure center for measuring the molecular 

interactions. 
 

 

Načini ocenjevanja: Delež/Weight Assessment: 

Ocenjuje se izvedba problemsko orientiranega 
individualnega raziskovalnega dela, ki ga 
kandidat odda v pisni obliki glede na tri sklope: 
zasnova eksperimenta, izvedba analize in 
interpretacija pridobljenih meritev. 

100,00 % The implementation of problem-oriented 
individual research work is evaluated, which the 
candidate submits in writing according to three 
parts: the design of the experiment, the 
implementation of the analysis and the 
interpretation of the obtained measurements. 
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