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Whole-genome sequencing-based identification of
diverse tandem duplicator phenotypes in
human cancers
Francesca Menghia and Edison T. Liua,1

Watkins et al. (1) note that tandem duplications (TDs)
are a feature of two distinct cancer phenotypes, distin-
guished based on TD span size (1 Kb–2Mb vs. 2–10Mb)
and breast cancer 1 (BRCA1) status (inactivation vs. wild-
type), present at different frequencies in triple-negative
breast cancer (TNBC). The authors suggest that our re-
cent study (2) only captures the first type of TD pheno-
type (TDP), and that the second form of TDP may have
implications in the assessment of genomic instability-
based biomarkers of drug response.

We agree that the TDP manifests in at least two
distinct genomic configurations. However, we believe
that Watkins et al. (1) misidentified the two prevalent
TDP configurations by exclusively basing their analysis
on SNP array data and focusing on predetermined TD
span sizes.

Indeed, when we compared the analytical precision
of gold-standard whole-genome sequencing (WGS) vs.
SNP array, we found unequivocally that SNP arrays
were lacking in sensitivity. Only when we calibrated the
threshold of SNP-array TDP calls using matching WGS
data were we able to reach adequate sensitivity (0.8) (2).
Thus, without training on WGS data, the predictive
value of SNP array-based algorithms for the TDP would
be problematic. Therefore, we limited all TD span-size
analysis only to the WGS dataset.

In our study (2), we analyzed TD span-size distribu-
tions across 277 tumor genomes, examined byWGS and
classified using a TDP scoremetric that accounts for both
TD number and genomic distribution. We identified two
distinct TD span-size peaks, both strongly associated
with the TDP: one at 10 Kb and another at 300 Kb
(Fig. 1; see also figure 2B in ref. 2). More recently, we

observed that 91% of TDP tumors with 10-Kb TDs (which
we now call TDP group 1) are BRCA1-deficient, whereas
94% of TDP tumors with 300-Kb TDs (i.e., TDP group 2)
are BRCA1 wild-type. This observation is further sup-
ported by the recent study by Nik-Zainal et al. (3) show-
ing BRCA1-deficient TNBCs associated with TDs of span
size < 100 Kb and BRCA1 wild-type TNBC associated
with TDs of span size 100 Kb–10 Mb, with a mode cor-
responding to the 100-Kb to 1-Mb interval.

Although we do observe large-span TDs (1–10 Mb),
these rearrangements occur sporadically (<25 TDs
per genome) and are prevalent only across tumors
that do not score as TDP (2). We therefore believe
that the 2- to 10-Mb TDP tumors identified by Watkins
et al. (1), although rightfully associated with nontriple-
negative, BRCA1 wild-type breast tumors, were mis-
classified as TDP, likely because of the technical
limitations of SNP array in detecting authentic TD
rearrangements.

Taking these data together, we find that there are
at least two distinct forms of TDP that can be segre-
gated by span size and BRCA1 status. As more WGS
datasets are analyzed with respect to TD number, size,
and distribution, we expect to identify additional if less-
frequent TDP types and combinations (e.g., the
CDK12-associated TDP described in ref. 4). However,
we do not believe that large-span TDs contribute to the
distinctive TDP configuration we showed to be associ-
ated with cisplatin sensitivity. Instead, these appear to
be sporadic structural rearrangements that are found
across many tumor types and are likely involved in the
large-amplitude copy-number gain profiles typical of
gene amplifications (5).
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Fig. 1. TD span distributions for the TDP group 1, TDP group 2, and the non-TDP sample groups. The same WGS 277 genomes analyzed in
ref. 2 are also analyzed here, based on TDP score (TDP vs. non-TDP) and TD span size distribution (TDP group 1 vs. TDP group 2). Cumulative TD
span-size density curves are shown for each separate group. TDP group 1 and group 2 tumors feature narrow TD span-size distributions with
discrete modal peaks at ∼10 Kb and ∼300 Kb, respectively. In contrast, non-TDP samples feature a plateau-like distribution of much larger TD
span sizes, ranging from ∼1 Mb to ∼10 Mb.
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