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Detection of viral nucleic acids at low
concentrations in plasma pools
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In the past, contamination of blood products with differ-
ent viruses including HIV, HBV and HCV has led to
numerous infections of recipients. Therefore, each blood
donation has to be screened for viral markers (HIV and
HCYV antibodies, HBs antigen). Nevertheless, transmis-
sions still occasionally occur, as shown recently when
more than 30 individuals were infected with HBV via a
coagulation factor concentrate.

Like other blood products, the preparation of such a
concentrate starts with a plasma pool composed of
several thousand individual donations. Viruses present
in such a pool pose a potential risk which could be
estimated if the virus load could be determined. The
examination for serological viral markers of the plasma
pools used for the production of the aforementioned
coagulation factor concentrate, including markers for
HBV, gave negative results as expected when screening
was correctly performed. Therefore, the level of contam-
ination with HBV in the affected plasma pool must be
very low. As PCR is the most sensitive method available
we generated a protocol that allows us to detect less than
10 HBV genome equivalents per ml plasma.

Nested PCR assays were performed under standardized
conditions by amplification of a conserved sequence of
the gene coding for the surface protein. Special care was
taken to exclude contamination. The efficacy of the
procedure used for extraction of nucleic acids plays an
important role if virus concentrations are at the limit of
detection. The extraction of nucleic acids in a single-step
procedure with the chaotropic reagent sodium iodide
was very effective!. Plasma spiked with decreasing
amounts of purified recombinant HBV DNA (Chiron
Corp.) was used as a control. In these controls one HBV
molecule per assay could be detected by nested PCR with
a statistical probability following the Poisson distribu-
tion. The investigation of the incriminated plasma pool
resulted in two positive PCR assays out of 11 performed.
Altogether, pool equivalents of 1.0 ml were tested. Ac-
cording to the Poisson equation, given an error probabil-
ity for one percent; the contamination of the plasma pool
with HBV amounts to at least four genome equivalents
per ml. Therefore, in order to detect a viral load of five
genome equivalents in a plasma pool or other material,
equivalents of at least 0.92 ml of the sample have to be
tested in the PCR assays. Under these conditions at least
one positive reaction can be expected w1th a probability
of 99 percent. : .

Thus, it has been demonstrated that one HBV genome
equivalent per assay can be detected by nested PCR.
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Abstracts

According to the Poisson distribution, under the as-
sumption of a very low virus load of the material
examined and with a given probability, it is possible to
calculate the sample volume necessary to obtain at least
one positive reaction as well as the number of assays
needed. Current methods of virus concentration will
have to be further validated, especially if the viral
concentration is very low ( <10 viral particles per ml).
These methods will also have to be investigated for the
potential accumulation of factors, which may inhibit the
enzymatic reactions in subsequent steps.
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numbers on PCR amplification products of
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Phylogenetic diversity of microorganisms, underesti-
mated in the past by classical enrichment and isolation
techniques, is beginning to be more realistically assessed
by the detection of so far uncultured forms. Gene
amplification, molecular cloning and sequence analysis
of 168 ribosomal RNA have been used to determine the
phylogenetic position of a fraction of naturally occurring
organisms in relation to their culturable neighbours.
Each step in community analysis is open to error or bias,
including cell lysis, DNA extraction and quality, choice
of primers, PCR conditions, and cloning, as well as the
application of nonspecific probes. Some of these errors
can be detected, for example the formation of chimeric
PCR products, others can be minimized by improved
PCR conditions, while others remain problematic with
the present knowledge. As it is one of our ultimate goals
to quantify microbial populations it appears important
to place more emphasis on the identification of factors
that might influence individual steps in molecular ecol-
ogy studies. In order to assess the effect of genome size
and number of 16S rRNA genes on the quantities of
PCR-generated partial 16S rRNA fragments, equimolar
mixtures of DNA from pairs of different species for
which these parameters are known, i.e. Bacillus subtilis
DSM 402, Escherichia coli DSM 498, Pseudomonas
aeuroginosa DSM 1707 and ‘Thermus thermophilus’
DSM 579, were subjected to gene amplification.

Materials and methods

DNA extraction and amplification. Extracted DNA was
purified by Prep-a-Gene kit. Conserved 16S rDNA
primers used were 10-30f (5-GAGTTTGATCCTG-



