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LETTER

REPLY TO ANNIS ET AL.:

Is quasi-Mendelian mtDNA competition enough to
drive transmission of paternal mtDNA?
Jesse Slonea, Shiyu Luob, Paldeep S. Atwalc, and Taosheng Huanga,1

In response to our report of biparental mtDNA
inheritance (1), Annis et al. have conducted their own
evaluation of our results (2). They disagreed with the
autosomal dominant-like inheritance model we pro-
posed as well as the idea of NUMT contamination
suggested by others (3, 4). Instead, they offer a math-
ematical model based on mtDNA dynamics, wherein
the paternal mtDNA outcompetes thematernal mtDNA
to overcome its numerical disadvantage in the embryo.
The phenomenon of competitive differences between
mtDNA haplotypes has been previously reported (5).
We have previously considered this idea and agree with
the idea of a competition mechanism by which paternal
mtDNA could contribute to the offspring.

That being said, there must be an additional factor
involved in these biparental transmission events. No
matter how competitive the paternal mtDNA is,
before it can outcompete the maternal mtDNA the
paternal mtDNA must “survive” the aggressive elimi-
nation of paternal mitochondria from the embryo,
which is a major driver of the maternal inheritance of
mtDNA. Quasi-Mendelian mtDNA competition and
mitochondrial segregation alone will not be sufficient
to produce the frequency and pattern of paternal
mtDNA transmission in our families, particularly in Fam-
ily A (1), where the paternal mtDNA transmission occurs
multiple times and is vertically transmitted in multiple
generations. Thus, the ability of a paternal mtDNA to
escape active elimination must be a component of this
paternal transmission process. Currently, the mecha-
nism of this “escape” remains under investigation.

Finally, while Annis et al. (2) largely ignore the cri-
tiques described in the bioRxiv preprint from Salas
et al. (3), we would like to address those criticisms di-
rectly here [and in more detail in our Supporting Notes
on figshare (6)]. First, Salas et al. (3) clearly state that
their reassessment of our raw data shows “strong cor-
relation to the NextGENe results provided by the au-
thors on a per sample base [sic].” In other words, their
reanalysis of our raw data reached the same conclusion
as ours. However, despite that fact, they proceeded to
offer several alternate explanations for our results, in-
cluding blood sample contamination, bone marrow
transplants, in vitro fertilization (IVF), and so on. As
stated in our original paper, we have taken extreme
cautions to rule out contamination in this study, even
going so far as to involve more than one CLIA-
accredited laboratory in the process. Additionally, for
some cases, no research team members were involved
until the data and reports were generated in the clinical
laboratory. In the end, all results showed consistent
haplotypes and family-specific variants for each individ-
ual, as well as the haplotypes being transmitted within
each family. It is impossible that these results are due to
contaminations or human error. Likewise, the idea that
bone marrow transplantation and IVF would have oc-
curred multiple times across all three families while es-
caping our notice is impossible. We recognize that
biparental mtDNA inheritance is an extraordinary claim,
and that many unknowns have to be resolved. However,
it is impossible for any of the reasons proposed by Salas
et al. (3) to explain our observation.
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