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I Outline of Research and Development

We established a technique for capturing and concentrating a novel coronavirus (SARS-CoV-2)

in saliva using a high—-mannose-specific binding lectin.

High mannose—type glycans are considered immature N-linked glycans. They are often found in
the glycoproteins of pathogens, not only in SARS-CoV-2 but also in the spike proteins of influenza
virus and human immunodeficiency virus. High mannose—type glycans are added to the S protein of
SARS—CoV-2. This study aimed to develop a method to enrich and detect the virus using high mannose—
type glycans added to the S protein of SARS-CoV-2 (Figure).
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High mannose-type sugar chains are abundant in the green area.

Saliva containing SARS-CoV-2 was passed through a lectin spin column (Figure) followed by
washing, and viral genomic RNA was eluted with extraction/elution solution and detected by the LAMP
method. The detection sensitivity was 20 copies/reaction (10 pl), comparable to that of the
conventional RNA extraction + RT—qPCR method and superior to the Direct RT-qPCR method. The test
time was 59 minutes from saliva pretreatment to detection by the LAMP method (excluding the time
for pipette operation in between), which was shorter than 175 minutes for the RNA extraction + RT-
qPCR method, 92 minutes for the RNA extraction + LAMP method, and 140 minutes for the Direct RT-
gPCR method. Thus, we demonstrated that rapid diagnosis of SARS—CoV-2 is possible by using a spin

column. For social implementation, we fabricated a lectin—bound chip column. We constructed a
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binding, washing, and elution system combined with a programmable pipettor, but there is still a
problem passing the solution through the chip column. It is further necessary to select the
macropores of the column and optimize the pumping rate and the number of aspirations and

discharges.

IT Individual items
[Saliva pretreatment]

When using saliva as a specimen, pretreatment is necessary to remove viscidity; dilution
with PBS and centrifugation, Sptazyme treatment (Kyokuto Pharmaceutical Industrial, Tokyo, Japan),

and commercial columns for disruption were tried. The PBS dilution/centrifugation method was found

to be the most suitable. Sptazyme treatment removed the most viscosity but inhibited the binding of

the virus to the lectin column. Other methods showed defects such as loss of volume.

[Lectin selection]

We measured the neutralizing ability of 12 lectins against SARS-CoV-2. We selected four
lectins that showed apparent neutralizing ability and considered that they would bind to SARS-CoV-
2. We also examined whether SARS-CoV-2 binds to the five lectins using a lectin—immobilized column.
We confirmed that SARS-CoV-2 binds to all five lectins in the lectin column, but the binding did
not necessarily correlate with the neutralizing ability. To prioritize the results of the column—

based experiments, we selected a lectin derived from the cyanobacterium Oscilatoria agardhi (OAA).

It is a relatively low—molecular-weight lectin and for which a mass purification system has been

established. We thus decided to use it for the preparation of pipette tips

[Enrichment with SARS-CoV-2]

Mock specimens of SARS-CoV-2 added to healthy human saliva were passed through a lectin
column. After washing and extraction/elution, viral genomic RNA in the liquid passing through the
column, washing liquid, extraction/elution liquid, and column residue (eluted with the denaturant)
was quantified by RT-qPCR. As a result, we confirmed that the recovery rate was 80% to 99% in

several experiments

[Enrichment using influenza viruses and experiments with the LAMP method]
Using lectin column enrichment and LAMP method, we detected influenza virus
A/Udorn/72 (H3N2) (Hong Kong type). Simultaneous enrichment of SARS—-CoV-2 and influenza virus was

considered to be possible for subjects with respiratory symptoms.

[Initiatives for social implementation]

As a system that does not use a microcentrifuge, a tip column with lectin bound to the tip
of a micropipette was fabricated, and a programmable pipettor was used to perform binding, washing,
and extraction/elution. Saliva caused passage obstruction (clogging) even after pretreatment. To
avoid this, it is necessary to select the macropore diameter of the column and optimize the pumping

rate and the number of aspirations and discharges



