
Reply to Yue

TO THE EDITOR—We thank Dr. Yue for his

interest in our study [1]. We investigated

reported non-typhoidal Salmonella infec-

tions in an entire country over 18 years.

This design was predicated on the idea

that persistent infections of any duration

are of epidemiological and clinical inter-

est. For this reason, our study retrospec-

tively selected available exemplars of

persistent strains that were observed in

this large series.
The correspondent says our results are

negative and later says they are confound-

ing relative to studies with much longer

times of persistence. On the contrary, for

the reasons that the correspondent gives:

The actual persistence observed was typ-

ically only a few months. Thus, the num-

ber of single-nucleotide polymorphisms

(SNPs) and gains and losses of plasmids

and phages will, inevitably, be less than

in cases where persistence proceeds for

longer. The results are what one might

expect for a shorter period of persistence

and are a valuable shorter time point in

the process.
The correspondent notes that using

short reads for whole genome sequencing

(WGS) may limit the ability to “study

large structure variations and plasmids”.

We used paired end reads with an average

insert size of about 500 bases and average

base coverage of about 175-fold. Thus, all

SNPs, all gains and losses of any size, and

all recombination involving unique junc-

tions or any repeats less than 500 bases

in length could be observed. Papers cited

by the correspondent have often used this

same approach for studying divergence

during persistence [2, 3]. In our study,

this approach was successful in identifi-

cation of gain and loss of both plasmids

and prophages as summarized in Sup-

plementary Table 2 in [4]. Furthermore,

a WGS-independent approach identified

variation in plasmid profile (Figure 2 in

[4]). The sequencing data and the inde-

pendent plasmid profile analysis were

found to be fully consistent. We did not

investigate recombination centered at
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repeats longer than 500 bases, without
gain or loss of DNA. When cost effective
to do so, it will be interesting to see if such
rearrangements are found to be common
in short-term persistence, and then deter-
mine if they have functional consequenc-
es. We previously showed recombination
occurs among rRNA clusters in some se-
rovars, although whether this occurs fast,
and the phenotypic consequences, re-
mains unknown [5].

Dr Yue suggests that adult CH3mice are
too resistant to be a model and simultane-
ously argues that pretreatment with strep-
tomycin disrupts the microbiota, which
makes the mice more susceptible. Certain-
ly, no currently available model would be
perfect. We selected our model based on
the fact that 65% of these human patients
presented with a symptomatic persistence
with relapsing diarrhea. The best currently
available mouse model that mimics intesti-
nal inflammation caused by non-typhoidal
Salmonella (as opposed to a typhoid-
like systemic disease) is the streptomycin
pretreated mouse model [6, 7]. Infecting
youngmice, as suggested by the correspon-

dent, causes a systemic or lethal infection
and is likely to be a far less appropriate
to model the relevant clinical (gastroenter-
itis) manifestation (and therefore pheno-
typic changes in this context) that was
investigated in our study.
We, and probably all investigators of

pathogen persistence in the gut, are unit-
ed with the correspondent in believing
that there is much work to be done, and
that the microbiota of the gut plays an
important role in theoutcomeof infection.
Nevertheless, this aspect was simply not
in the scope of the current study.
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