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email: s.angeletti@unicampus.it  

Running head: COVID-2019 Italian epidemic  

Dear Editor, 

We are writing regarding the Commentary entitled “About the origin of the first two 

Sars-CoV-2 infections in Italy: inference not supported by appropriate sequence 

analysis.” from Carletti et al., published in Journal of Medical Virology. 

We welcome the discussion on published article, which could improve the science 

and clarify any controversial issues. 

The preliminary results we have shown in our manuscript (doi:10.1002/jmv.25699) 

entitled “The first two cases of 2019-nCoV in Italy: where they come from?” have 

been confirmed by our recent publication1, as well as by the results shared with the 

scientific committee by the Nextstrain (Real-time tracking of pathogen evolution) 

Coronavirus report available on https://nextstrain.org/ncov. 

I have actually two main points, both methodological, that appear to be crucial talking 

about.  

The first one, as the authors should know, that in order to estimate phylogenies on a 

natural timescale a ‘molecular clock’ analysis has to be applied. A molecular clock is 

a theory attributed to Emile Zuckerkandl and Linus Pauling (1962), describing the 

relationship between observed genetic distances and time. Molecular clock models 

allow inference to proceed even when the alignments being analysed contain little or 

no temporal information. Before to start any kind of molecular analysis, researchers 

must to explore the degree of temporal signal in heterochronous sequences, to justify 

the use of the molecular clock models. This can be achieved using a simple 
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regression-based approach. At this aim before to perform a Bayesian reconstruction in 

phylogenetic analysis the temporal signal have to be checked. A statistical regression 

analysis of genetic divergence from root to tip versus sampling dates must be 

conducted, to verify if the dataset uses is suitable to perform a Bayesian analysis. By 

this way, accordingly with Rambaut et al.2 (doi: 10.1093/ve/vew007) they referred 

R2 = 0.80 as a ‘strong’ value for association between genetic distances and sampling 

dates, also referring to positive correlation, such as R2 = 0.21 and R2 = 0.13, as 

appearing “to be suitable for phylogenetic molecular clock analysis”. In our analysis, 

despite only the partial sequences of the Chinese couple admited in italian hospital 

were available, we found a positive correlation in the test to justify the molecular 

clock analysis (R2= 0.46). 

The second point that the authors probably do not know is the use of the Xia test to 

check the phylogenetic signal before starting the analysis 3. It is well known, by 

expert in this field, that the accuracy of phylogenetic reconstruction depends mainly 

on the correct identification of homologous sites by sequence alignment, absence of 

heterotachy and little variation in the substitution rate over sites, consistency, 

efficiency and little bias in the estimation method, e.g. not plagued by the long-branch 

attraction problem, and sequence divergence, i.e. neither too conserved as nor too 

diverged to avoid substitution saturation. Substitution saturation is a serious problem 

in phylogenetic analysis decreasing the phylogenetic information contained in 

sequences3,4. When sequences have experienced saturation, the similarity between the 

sequences can depend on the similarity in nucleotide frequencies5-7, which often does 

not reflect phylogenetic relationships. Xia’s method is an index based on computer 

simulation with different sequence lengths, different number of OTUs. The critical 

value enables researchers to quickly judge whether a set of aligned sequences can be 
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use in phylogenetic. A simple index of substitution saturation is used and is defined as 

Iss. When the sequences have experienced severe substitution saturation the index 

approaches to 1. In theory we need to find the critical Iss value (referred to as Iss.c) at 

which the sequences will begin to fail to recover the true tree. Once Iss.c is known for 

a set of sequences, then we can simply calculate the Iss value from the sequences and 

compare it against the Iss.c. If Iss is not smaller than Iss.c, then we can conclude that 

the sequences have experienced severe substitution saturation and should not be used 

for phylogenetic reconstruction. In our case, the Test of substitution saturation, gave 

us the values of 0.016 and 0.782 for Iss and Issc respectively, indicating absence of 

saturation and strong phylogenetic signal. Moreover, we did not indicate in the figure 

and in the method section the label of the sequences because we used all the available 

sequences in a database at the time of the analysis (as described in the text) to enforce 

the data set avoiding an eventual scarce phylogenetic signal. At the end, we believe 

that it is better to write and publish a research article giving new and fruitful 

information to the scientific community rather than criticized ones. 
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