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Current efforts to establish new vaccines against koi herpesvirus (KHV) include the in vitro replication of 

genetically modified and attenuated virus particles (Schroeder et al. 2018, Fuchs et al. 2011). To ensure 

the safety of the vaccine for the recipient organism, the separation of intact virus particles from process-

related contaminants, e.g. host cell DNA and protein, and free viral DNA, needs to be considered. 

Therefore, steric exclusion chromatography (SXC) was tested in order to purify KHV from the culture 

broth. 

Prior to SXC, the virus suspension was separated from debris by centrifugation, leading to a reduction of 

viral DNA (qPCR measurement) from 10
9
 to 7*10

7
 copies/mL. However, a reduction of infectivity could 

not be verified via Tissue Culture Infective Dose 50 %-assay. 

The SXC mechanism has been already described in detail by Marichal-Gallardo et al. (2017): The clarified 

sample containing virus particles is mixed with a non-ionic polymer, i.e. polyethylene glycol (PEG), and 

loaded onto a hydrophilic stationary phase (cellulose membranes). PEG is sterically excluded from the 

surface of the macromolecules (e. g. virus particles) and the hydrophilic stationary phase, creating a PEG-

deficient zone where the PEG concentration is lower compared to the bulk solvent. At higher PEG 

concentrations and larger molecular weight, smaller molecules such as impurities are also excluded from 

the bulk. The addition of PEG creates a thermodynamically unfavourable condition that will be alleviated 

by minimizing the contact area between the PEG-deficient zone and the bulk solvent. In other words, the 

affected particles associate with each other and the stationary phase. Low molecular weight impurities 

are not part of this and are washed away. Finally, the virus particles can be recovered by decreasing the 

PEG concentration in the mobile phase. 

The dynamic binding capacity (DBC) of the virus was determined for cellulose membranes with 1 µm 

pore size. Experimental conditions were based on scouting runs, which suggested the application of 8 % 

PEG (6 kDa) for a maximum viral recovery and contaminant depletion. The DBC was determined to be 

1012 DNA-copies/mLcolumn, and accordingly 109 TCID50/mLcolumn. 

In first experiments, various combinations of different PEG molecular weights (4, 6 and 8 kDa), PEG 

concentrations (4 - 10 %) and NaCl concentrations (0.1 – 2.1 M, used for virus elution), combined with 

1 µm membranes, were applied. This was done under the assumption that the previously determined 

DBC varies only marginally under the tested conditions. The achieved overall yield of infectious virus 

particles in these experiments ranged from 3 % to 26 %. The total protein and DNA depletion was up to 

100 % and 94 %, respectively. 

In summary, SXC has the potential to be a valuable tool for the purification of infectious KHV particles. 

However, the achievable virus yield might be improved by usage of cellulose membranes with 3 - 5 µm 



pore sizes. With these, a similar DBC of 10
11

 DNA-copies/mLcolumn (10
9
 TCID50/mLcolumn) was determined in 

first trials. Further experiments will show in future if the SXC method is economically feasible for the 

production of an aquatic vaccine. 
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