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Evaluating removal of unculturable human enteric viruses during drinking water
treatment by using DNA-encapsulated virus-like particles

Matsushita, Taku
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To evaluate the removals of unculturable viruses durin? drinking water
treatment, we attempted to lower the quantification limit of virus-like particles (VLPs) of the
viruses by encapsulating foreign DNA to the VLPs, which enables us to evaluate the removals of
unculturable viruses by measuring the encapsulated DNA with PCR. We firstly confirmed the followings
by using a phage (model virus): (1) a reductant addition unfolded the phage capsid to a constituent
protein, (2) an Au nanoparticle (model DNA) addition to the unfolded protein followed by a CICI2
addition refolded the protein to the same structure as the native phage, and (3) the Au
nanoparticles were encapsulated in the refolded proteins. We secondly attempted to encapsulate
foreign DNAs to the norovirus VLPs, but the encapsulatin? ratio was lower ( 0.001%) than expected.
Mass balance revealed that the low ratio was due to the low affinity between the VLPs and the DNA
used.



VLPs

Shirasaki et al.,
2010 PCR
VLPs
VLPs
VLPs - PCR -
1/1,000 MF
VLPs
Matsushita et al., 2013
PCR
VLPs
VLPs
VLPs DNA
Clomar et a., 1993
VLPs DNA DNA
PCR VLPs
DNA DNA VLPs; virus-like particles
D QB DNA
QB
QB DNA
50 MM TrissHCI pH 7.5 150 mM NaCl QB
200 mg/L EGTA
1 mM, 20 mM 30
QB
DTT QB Clomar et al., 1993
10 kDa
5nm 20 mg/L CaCl, 50mM
60
Clomar et a., 1993 100 kDa
QB QB
QB :
/ 30 —_ % & o /
_— \ > — /ON —
A \ / AN T
EGTE, DTT CaCl,
1. QB
(2 VLPs DNA DNA VLPs
VLPs DNA 2



VLPs Shirasaki et al., 2010; Matsushita et al., 2013
MS2
590 bp cDNA DNA
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