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The use of nucleic acid hybridization to detect human coronaviruses
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Summary. We have applied an RNA : RNA hybridization test for the detection
of human coronavirus 229E. This test is undergoing further development but
already allows a diagnosis of HCV 229E infection within 48 hours.

*

Human coronaviruses are positive-strand RNA viruses that are thought to
cause about 20% of all common colds. They have also been associated with
other diseases [1] but only the association with respiratory tract infection is
substantiated [2]. Coronaviruses have an unusual replication strategy which
involves a 3’ coterminal set of subgenomic mRNAs. Only the 5 proximal region
of each mRNA generally codes for a protein. In the case of human coronaviruses
the smallest of these subgenomic mRNAs codes for the nucleocapsid protein.
We have used an oligo-dT primer and a method based on that of Gubler and
Hofmann [3] to create a library of human coronavirus (HCV) 229E cDNA
clones. From this library, cDNA representing a complete copy of the nucleo-
capsid gene has been identified and subcloned into the ‘riboprobe’ vector
pGEM-1. This vector has a promoter site for the attachment of T7 RNA
polymerase, using which 3*P-labelled single stranded RNA transcipts can be
generated. These transcipts have been shown to be more sensitive than nick-
translated double-stranded DNA probes in the detection of HCV 229E RNA
[Myint et al., in prep.]. Their specificity has been examined by hybridization
to a series of filters onto which had been bound RNA from 42 common cold
pathogens (HCV 229E, HCV OC43, HCV 229E/Killick, 4 parainfuenza, 4 in-
fluenza and 31 rhinoviruses), only the HCV 229E group were detected (unpub-
lished data).

This “riboprobe” has now been successfully applied to the detection of
HCV 229FE in nasal washings collected from volunteers infected with the virus
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Fig. 1. Hybridization of **P-labelled RNA probe to nasal washings from HCV 229E
inoculated volunteers. (See text for details)

in a controlled trial. Of eight volunteers inoculated intra-nasally with HCV 229E
four suffered a cold. Nasal washings from these four had detectable HCV 229E
RNA. Nasal washings from the asymptomatic volunteers did not have detectable
viral RNA. It is important for reliable detection that the nasal washings are
collected with an RN Ase inhibitor, we have used 20 mM vanadyl-ribonucleoside
complex (VRC). 100 pl nasal washings are then treated with proteinase K (2 mg/
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ml working concentration), and applied with the addition of an equal volume
of 6.15M formaldehyde/10 X SSC to a nitrocellulose filter using a Schleicher &
Schuell slot-blotting manifold. After baking, their filter is then probed by a
32p_labelled single-stranded RNA probe: using the protocol of Melton etal.
[4] probes with a specific activity of 10° cpm/ug are generated. Figure 1 shows
a photograph of an autoradiograph of an RNA : RNA hybridization of nasal
washings that have been collected on 7 days from an individual who developed
a cold (L.J.) and an individual inoculated with virus but who did not suffer a
cold (E.W.), day 1 being the day of virus inoculation; each sample has been
applied in triplicate. Track A has poly A+ RNA from HCV 229E infected C16
cell RNA as a positive control and non infected C16 cell RNA as a negative
control. The method currently requires at least 24 hours autoradiography to
produce a result but this compares with 8 to 10 days by virus isolation in
monolayer cell culture. The method is currently being modified and will be
further evaluated. We feel that this test will prove to be a useful epidemiological
tool, and will replace virus isolation as a means of HCV 229E detection for
several reasons: it is relatively rapid, it requires little expertise to perform,
multiple samples can be examined quickly, and, unlike cell culture, it can detect
both drug and antibody bound virus.
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