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Results

. . ancestral Q80K mutations are indicated in red. This . Q80K was observed in 172 out of 794 (22°%) HCV 1a NS3
The r.nutatlon.QSOK n the HCV protease.g.e.ne We retrieved all published HCV NS3 sequences from the | phylogeny was robust to censoring NS3 codon Q80. sequences. (22%)
NSJ3 is associated with reduced susceptibility to Genbank database (n=10,764) and used pair-wise alignment
the d|rect-act|ng antiviral (DAA) INhibitor against a reference (H77) to extract the first 543 nucleotides. Year . The 1a phylogeny comprised two clades with different global
. : 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011 : : : : :
Simeprevir (Zeuzem et al. 2013). | | - e distributions as previously described (de Luca et al. 2013).
We used an approximate maximum likelihood (ML) phylogeny { =——
. . . (Fasttree2) of these data to screen for genotype 1a (n = 5,021). —= = » Root of phylogeny implied that genotype 1a emerged in the
QSOK IS predomlnantly Observed In HCV Sequeﬂces were aﬂnO’[a’[ed by COUH’[ry aﬂd yeal’ Of Sample L early 1910'3, COnsistent with previous Work_
genotype 1a, especially in the United States collection, or discarded if these data were not available. { - — o =
(~50%, de Luca et al. 2013). It is relatively rare in — - - Ancestral sequence reconstructed at root encoded wild-type
Europe, and seldom observed in other In the absence of consistent source annotation, repeatea —— 435 descendants Q at codon 80.
genotypes samples from the same individual were filtered by generating a - T o kA
' multiple sequence alignment (MUSCLE), reconstructing an ML i : 85, Switeriand - We mapped only 7 ancestral Q80K substitution events in the
: : C —— 6% New Zealand
_ _ ohylogeny and pruning highly similar sequences by a branch —— K , phylogeny.
Why is Q80K so prevalent in HCV 1a? length cutoff of 0.01 expected nucleotide substitutions per T Ims=====
site. A ML phylogenetic tree was built from a multiple = = * One Q80K substitution mapped deep in a predominantly US-
. . == . - sequences (165 of which inherited this Q80K).
multiple occasions? We rooted this tree under a strict clock based on sample s -
' L 51 descendants
dates using a modified version of Path-O-Gen. Ancestral JEEEE==— > oty C I .
Is Q80K stable and transmissible between divergence times were estimated using a penalized likelihood | = — "/ tenusA OoNnCliusSIons
hosts? method using a modified version of the chronos function in the [ | | =
R ape library. J . ] The vast majority (96%) of HCV 1a carrying Q80K have
- - A — descended from a single substitution event from over 50 years
We performed a phylpgenetlc analysis of HCV We fit a Muse-Gaut model of codon substitution crossed with Q80K | Spain %%"J%"/{Z‘ffams ago.
NS3 sequence variation to reconstruct the the generalized time-reversible model of nucleotide ~1943 — Sgéjlg’plam
[ " [ [ " ' ' ' ' ' ' 1 °/° tay . . . . . ]
evolutionary origins of this mutation. substitution to the alignment and tree in HyPhy. Amino acid 115 2% Germany _ The persistence of this ancestral substitution implies that
supbstitutions were mapped to branches of the tree by joint ML - 10 reversions Q80K is readily transmitted between hosts.
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