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We thank Strong et al. (1) for this opportunity to continue the
discussion of high-throughput (HT) sequencing standards

for viruses. Along with colleagues from several other genome se-
quencing centers, we recently published an editorial proposing a
common nomenclature for describing levels of finishing for viral
genomes assembled with HT sequencing data (2). In addition, we
discuss two ways of characterizing viral samples that go beyond
consensus genome assembly, namely, the description of
population-level diversity and the identification of contaminants
or adventitious agents.

Due to limitations of space, we focused primarily on the im-
portance of these types of characterizations and the strengths of
HT sequencing for conducting such analyses. Strong et al. (1)
expand upon this discussion by raising an issue associated with the
interpretation of contaminating reads, specifically in relation to
their true source. They rightly point out that the high sensitivity of
HT sequencing, which is one of its primary strengths, can also be
a liability since low levels of microbial nucleic acids introduced
from reagents during library preparation will often be detected,
and without a proper understanding of the types and sources of
such contamination, the presence of these reads can lead to incor-
rect interpretations.

We completely agree. While HT sequencing is an incredibly
powerful and transformative technology, caution needs to be
taken in the interpretation of all HT sequencing results, especially
when basing conclusions on reads or variants present at low fre-
quencies. A similar but distinct source of potential contamination,
briefly mentioned in our article, is from multiplexed samples run
together on an instrument. In order to take full advantage of the
current throughput offered by HT technologies, indexing (i.e., bar
coding) and pooling samples have become commonplace. While
in theory these distinct samples can be sorted bioinformatically
after sequencing, several different types of errors have been shown
to result in incorrect assignment of reads to samples, thus result-
ing in “bleed-through” between samples (3). It is important to
appropriately quantify this source of error and to implement con-
trol measures to minimize the impact (e.g., dual indexes and index
quality filtering) (3). While it may be impossible to completely
eliminate such sources of error, precautions taken during experi-
mental design and analysis can help mitigate the potential for
incorrect interpretations.

Furthermore, the reverse of the warning from Strong et al. (1)
is also true: the lack of detected contaminant reads does not guar-
antee the absence of contaminating microbes. In nearly all se-
quencing runs, there is a set of sequences that cannot be attributed
to any particular source. Many of these are likely artifacts of library
preparation, but given the incompleteness of the current reference
databases, contamination from an unsequenced microbe cannot
be ruled out. There is great interest in automating the analysis of
HT sequencing data for the detection and characterization of vi-
ruses and microbes in clinical samples and other biological spec-
imens. However, given the current state of the technology, it re-
mains important for an expert to examine and interpret the results
to avoid false-positive and -negative calls.
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