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Overview 

Peptide Chemistry 
- Peptide synthesis 

-Amino acid analysis 
- Edman sequencing 

1,5 FTEs 

DNA Sequencing 
- Plasmids/PCR products 
-Ready-to-load samples 

1  FTE 

RNAi  
- Synthesis of  

oligoribonucleotides 
0.5 FTEs 

Total: 13.5 full time employees (five scientists); open access instruments in orange 
 

Biophysics  
- Analyt. ultracentrifugation 
- DLS, - SEC-MALS,  - ITC 
- CD , - Biacore, - FP/MST 

- 2,5 FTE 

Protein Production  
- 4 expression systems 

- Fermentation 
- Purification + characteris. 

4 FTEs 

Light microscopy 
- Zeiss & Leica confocals 

- Deltavision RT 
- PE spinning disc 

3 FTE 

Mass Spectrometry  
- 2xESI-TOF, (- ion trap)  

- 2 x Orbitrap XL 
4 FTEs 

Organic chemistry 
- consulting/outsourcing 
Seminars/Methods  

Courses/Demos 

Materials 
- Plasmids, -strains 

- enzymes, - cDNA libraries 
- shRNA libraries 
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How Do We Work and Who‘s Paying? 
The Core Facility provides: 
 a scientific methods service. The cost for        

materials and instrument maintenance is      
refinanced by billing users in their budget  

 a shared instrument resource (biophysics).              
This service is also billed. 

 Developing the Core Facility is closely matched           
to changes in demand   

Core Facilities are certainly about effective use of 
resources. But: we are convinced that we deliver    
‘added value’ compared to commercial providers. 
 

The BCF allows for a student or postdoc, to run a  
multidisciplinary project all by her/himself. It empowers 
a student more than it empowers a director. 
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Biophysics: Overview 
 Biophysical methods focusing on folding/structure 

(CD, DSC) were ‘inherited’ by the Core Facility.  
 The research focus at the institute has prompted us  

to build up methodology around protein-protein 
interactions and protein complex formation. 
 The key to a good Itc experiment is buffer matching and protein quality 

                                                                   Ernesto Frère @ DIPIA2010 
 

What are the requirements for performing high quality quantitative SPR experiments? 
Learn how to recognize good quality data and prepare high quality samples, i.e. 

monodisperse and  free of aggregates) 
Eileen M. Lafer, UTHSCSA Center for Macromolecular Interactions 
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Biophysics: Protein Oligomerization 
 DLS (dynamic light scattering): 

hydrodynamic radius, size 
distribution, aggregates   

 SEC-MALLS (size exclusion 
chromatography-multi angle 
light scattering): MW and 
stoichiometry in solution 

 AUC (analytical ultra-
centrifugation: sedimentation   
& diffusion coefficient , 
stoichiometry of complexes  

 Native MS (TOF): exact mass and 
stoichiometry of complexes 
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Preliminary results for native protein MS 

Thermoplasma acidophilum  
proteasom, MW (average)  
684,3 kDa 
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Biophysics: Interaction Affinity and Kinetics 
 ITC (titration calorimetry): 

thermodynamics of 
interactions (+ affinity & 
stoichiometry) 
 

 Biacore: kinetics of 
interaction (+ affinity) 
 

 Fluorescence Polarization: 
affinity 
 

 Microscale Thermophoresis: 
affinity 

New: Second instrument! 
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The Problem 
 There is no universally accepted                                              QC 

QC criteria for recombinant pro-                                                                                     
teins, despite several attempts                                                                
to establish such criteria 

 Protein aggregation is the major problem for almost all 
methods to study protein-protein and protein-ligand 
interactions: 
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More Problems? 
 In ITC (titration calorimetry) aggregation leads to an 

apparent stoichiometry N<1, in other methods it can lead 
to wrong KD or a completely failed experiment 
 
 
 
 

 Proteins of low quality are binding resources in biophysics 
facilities (and proteomic facilities and…) 

What are the requirements for performing   
high quality quantitative SPR experiments? 

Learn how to… prepare high quality samples, 
i.e. monodisperse and  free of aggregates) 

Eileen M. Lafer, UTHSCSA Center for 
Macromolecular Interactions 
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Protein Purity and Identity 
 SDS-PAGE (or CE on Bioanalyzer) is the standard, often 

in combination with Western Blots 
 Due to its low resolution and detection limit issues, it 

can be deceiving : example Tyrosin Kinase X 
Kinase-domain expressed as 60 kDa GST-
fusion protein in E. coli  
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Protein Purity and Identity II 
 Contaminant at ca. 25 kDa crossreacts with αGST 

antibody 
 The contaminant was identified by peptide-mapping   

by MALDI-TOF MS as endogenous insect cell GST 
Kinase-domain expressed as 78 kDa GST-
fusion protein in insect cells 
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Identity by LC-MS (intact protein MS) 
 We suggest to always complement SDS-PAGE (or. CE resp.) 

with analyzing protein total mass (intact protein mass by    
LC-MS), if necessary in combination with Edman sequencing 

 Doing this allows not only to verify protein identity, but also 
checks for protein modifications and degradation  
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Intact protein LC-MS – how is it done? 

HPLC on C4 widepore column 

Many charge states 

Deconvoluted spectrum 
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Purity in intact protein LC-MS 
 Another advantage is that the HPLC profile (UV280 in 

red) is an orthogonal purity check 
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Homogeneity and Oligomerization 
 The single largest problem one is facing in recombinant 

protein production is aggregation.  
 Aggregation can be caused  by exposing domain boun-

daries and is often aggravated by freeze/thaw cycles 
 Samples can be checked for  the presence of aggregation by 

size-exclusion chromatography (SEC). However, sensitivity is 
quite limited and large aggregates are often lost at the 
column head.  

 Dynamic Light Scattering                                                                       
(DLS or QELS) offers a                                                                                                              
a rapid and very sensitive                                                               
alternative for detection                                                                   
of aggregates 
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SEC-MALS as an Absolute Method 
 A disadvantage of these two hydrodynamic methods: the 

results (Rh or Vel) are affected by both size and  shape.  
 To get shape-independent  information about MW (and 

thus stoichiometry of complexes                                        
/oligomers),  we offer SEC-MALS                                                
(multi angle light scattering).  

135 kD 
dimer 

204 kD 
trimer 

BSA 67kD 
monomer 

Instrument configuration 

Typical results 
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Enzymatic activity as QC parameter 
 Ideally, the competent fraction of a protein preparation 

should be known. That is the percentage of correctly 
folded, active/binding competent protein 

 If the competent fraction is <100% , this will                                     
lead to errors in stoichiometry                                                                            
and KD measurements 

 For enzymes, this is particularly                                                                                               
interesting and easiest to                                                                                 
achieve experimentally:                                                                   
specific activity is a good                                                                  
indicator, but active site                                                                      
titration is conclusive.  
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Long-term Stability and Reproducability 

 It is highly advisable to study stability on storage (of 
the first batch obtained), possibly after optimizing 
buffers, and then also comparing to later batches.  

 This can be done with various methods, for example  
by DLS or CD spectroscopy. 
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Thermal Stability vs. ICD 
 Buffer screening for finding the optimal storage buffer is 

often done by measuring thermal stability (CD, DSF 
[differential scanning fluorometry] with intrinsic or 
extrinsic fluorescence, DSC, DLS also possible)  

 ICD (isothermal chemical denaturation) is an alternative:  

Courtesy Avia Biosystems 
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Towards a Minimal Standard? 
 We would like to propose a minimum quality control 

standard that relies on set of only five methods :  
• SDS-PAGE  
• intact protein mass by LC-MS  
• DLS oder SEC  
• Aktivity assay (competent fraction), where applicable 
• Long-term stability (DLS + MS or CD + MS, alternatively UV + SDS-

PAGE)  
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Summary Raynal et. al., Microbial Cell Factories 2014, 13: 180ff. 
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