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HISTORICAL GENETICS

The curse of the Filles du Roy
Historical detective work reveals the ‘mother’s curse’ phenomenon in humans.

Neil Gemmell

In the 1600s, a group of French immigrant 
women was sent by Louis XIV to what 
is now Québec to help redress the 

unbalanced sex ratio of the emerging 
colony. These women became known as 
the Filles du Roy, or King’s Daughters, due 
to Louis’ patronage, which furnished each 
woman with her passage and a dowry. 
But as Milot et al.1 show in this issue of 
Nature Ecology & Evolution, one woman 
arrived with a less welcome contribution: 
she carried one of the main mutations in 
the mitochondrial genome (mtDNA) that 
cause Leber’s hereditary optic neuropathy 
(LHON), an inherited form of vision loss 
that has late onset and affects males much 
more commonly than females. Using a 
strong chain of inference (Fig. 1), Milot et al. 
track the trajectory of this mtDNA mutation 
(T14484C) over 290 years, demonstrating 
that this variant has reached a very high 
incidence in the modern population of 
Québec because of a weird quirk of nature 
known as the mother’s curse.

The mother’s curse arises because 
mtDNA mutations that are deleterious 
to males will tend not to be removed by 
natural selection due to the predominantly 
maternal inheritance of mitochondria. 
This asymmetry in inheritance results in 
a selective sieve, which allows mutations 
devastating to males to prosper so long 
as they are beneficial, neutral, or mildly 
deleterious in females2.

Mitochondrial DNA, and the genes 
it encodes, are pivotal to cellular energy 
production, thus there is no shortage of 
opportunity for devastating male-specific 
effects to emerge. Prior work has implicated 
male-specific mutations in a range of 
diseases, infertility and ageing2–4. However, 
the majority of such studies have been 
undertaken in model systems4, so the idea 
that the mother’s curse might also affect 
humans has been inferred rather than tested. 
With a strong male-biased prevalence — 
eight affected males to every affected female 
in the modern Québec population1 — it had 
long been suspected that LHON may be 
maintained in human populations via the 

mother’s curse, but this new work is the first 
to provide the evidence.

Using genealogical imputation based on 
two phenomenal datasets that collectively 
document the lives of French Canadians 
from 1608 to 1960, the authors show that 
males carrying the LHON mutation have 
low fitness relative to non-carriers and 
to females, exactly as predicted under 
the mother’s curse. Surprisingly, this fitness 
differential was largely explained by a 
strong effect on infant mortality, a new 

and unexpected finding given that LHON 
typically emerges in the second or third 
decade of life1. Perhaps even more striking is 
the finding that female carriers of the LHON 
mutation appear to have a higher fitness 
than matched non-carriers, which may  
have enhanced or reinforced the effects  
of mother’s curse, leading to a high 
incidence of around 1 in 2,000 individuals  
in this population.

There are of course limitations to this 
study, which fundamentally depends on 
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Fig. 1 | The arrival and subsequent spread of Leber’s hereditary optic neuropathy (LHON) in New 
France. In the 1600s, a female immigrant arrived in the colony of New France (now Québec).  
That woman carried the mitochondrial mutation T14484C, one of the most common mutations that 
cause LHON, an inherited form of vision loss. Genealogical searches of two exceptional databases 
(RQPA and BALSAC) that documented the lives of French Canadians from 1608 to 1960, show that 
males carrying the LHON mutation have low fitness (survival and reproductive success) relative to 
non-carriers and to females, which has lead to an increase in the observed frequency of the T14484C 
variant in the population over time (black line in the graph). This increase in frequency, particularly in 
females (red line) over males (blue line),  exactly matches predictions expected under an evolutionarily 
hypothesis known as the mother’s curse. Graph reproduced with permission from ref. 1, Macmillan 
Publishers Ltd. Publ. note: Springer Nature is neutral about jurisdictional claims in maps.
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some serious sleuthing of records that in 
some instances are 400 years old. Errors, 
omissions and factual inconsistencies in 
the records are all possibilities, but were 
controlled for and are likely to be in the 
realm of 0.38%, or one incorrect T14484C 
assignment across the dataset. Nevertheless 
the authors cannot totally exclude the 
possibility that the T14484C mutation was 
introduced more than once, which would 
affect some of their inference. Likewise, 
heteroplasmy (the intracellular variation 
observed in mtDNA as a consequence 
of its high copy number in the cell), the 
mitochondrial haplogroup the mutation 
presents on, unidentified nuclear modifier 
loci, and assortative mating are all expected 
to affect the penetrance of LHON, and thus 
the main finding. However, on balance, the 
association observed is so strong, and is so 
consistent with theoretical predictions, that 
the finding is very likely to be upheld when 
replicated in modern cohorts.

There are three elements that make this 
study noteworthy: it is the first proof of the 
mother’s curse in humans, the work spans 
centuries of records and took some serious 
genetic detective work to accomplish, and, 
most importantly, this expectation was 
probably held by only a very small community 
— for many researchers this will be their first 

exposure to the mother’s curse hypothesis 
and perhaps even the idea that genes can have 
asymmetrical fitness effects among the sexes.

Milot et al. illustrate why mtDNA 
mutations can matter and why more work 
is needed on the study of the asymmetric 
fitness effects we observe as a consequence of 
maternal inheritance. Increasingly, we see the 
mitochondria, and their personalized genome, 
not simply as mere providers of cellular ATP 
and evolutionary bystanders, but rather as 
master manipulators that are core to the 
expression of fundamental life-history traits, 
many of which appear to manifest differently 
between the sexes. Among the more exciting 
developments for ecologists and evolutionary 
biologists is the increasing interest in the 
role of mtDNA variation in fertility and 
population viability, longevity, life-history 
evolution, adaptation and even speciation2–5. 
The other area of focus is in the clinical 
domain, where our growing understanding 
of mtDNA, its varied roles, its unusual 
inheritance, and asymmetric fitness effects 
have real-world ramifications for programmes 
focused on ameliorating diseases, such as 
LHON, using mitochondrial replacement6. 
This new-found interest has led to the 
emergence of new fields such as mitonuclear 
ecology and mitogenomics, areas that look 
to have promising futures as we set about 

trying to understand the roles of mtDNA, the 
nuclear genome, and the complex network 
of interactions among them. These are not 
trivial tasks and are fundamental to our 
understanding of eukaryotic life. Among the 
more intriguing issues remains the almost 
universal maternal inheritance of mtDNA; 
given the asymmetry in fitness effects that 
emerge through this uniparental inheritance, 
why does this persist? ❐

Neil Gemmell
Department of Anatomy, University of Otago,  
PO Box 56, Dunedin 9054, New Zealand.  
e-mail: neil.gemmell@otago.ac.nz

Published: xx xx xxxx
DOI: 10.1038/s41559-017-0300-x

References
 1. Milot, E. et al. Nat. Ecol. Evol. https://doi.org/10.1038/s41559-

017-0276-6 (2017).
 2. Gemmell, N. J., Metcalf, V. J. & Allendorf, F. W. Trends Ecol. Evol. 

19, 238–244 (2004).
 3. Wolff, J. N., Ladoukakis, E. D., Enríquez, J. A. & Dowling, D. K. 

Phil. Trans. R. Soc. Lond. B http://doi.org/b9x4 (2014).
 4. Innocenti, P., Morrow, E. H. & Dowling, D. K. Science 332, 

845–848 (2011).
 5. Hill, G. E. Mol. Biol. Evol. 32, 1917–1927 (2015).
 6. Reinhardt, K., Dowling, D. K. & Morrow, E. H. Science 341, 

1345–1346 (2013).

Competing interests
The author declares no competing financial interests.

NATURE ECOLOGY & EVOLUTION | www.nature.com/natecolevol



!
!
Médias rapportant cette étude 
 
The Atlantic (19 septembre 2017) 
https://www.theatlantic.com/science/archive/2017/09/how-a-fille-du-roy-brought-the-mothers-
curse-to-canada/540153/ 
 
 
Le Soleil (21 août) 
http://www.lapresse.ca/le-soleil/actualites/science/201708/21/01-5126352-malediction-datant-de-
la-nouvelle-france.php 
 
 
La Presse (22 août) 
http://www.lapresse.ca/sciences/genetique/201708/22/01-5126453-la-malediction-de-la-mere-
prouvee-chez-lhumain.php 
 
 
Radio-Canada (radio, 23 août) 
http://ici.radio-canada.ca/premiere/emissions/la-croisee/segments/entrevue/35596/science-sante-
decouverte 
 
Nature (31 août, voir page suivante) 
 
NRC (Hollande, 25 août) 
https://www.nrc.nl/nieuws/2017/08/25/hoe-de-vloek-van-de-moeder-nog-steeds-mannen-in-
quebec-kwelt-12667055-a1571111 
 
 
Udem Nouvelles (25 août) 
file:///Users/Manu/Documents/Rayonnement%20et%20diffusion%20publique/Nat%20Ecol%20E
vol/Une%20Fille%20du%20Roy%20portait%20la%20«%20malédiction%20maternelle%20»%2
0%7C%20UdeMNouvelles.webarchive 
 




