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[ Abstract] Objective To analyze the genomic mutation of Mycobacterium tuberculosis
(M. tuberculosis) isolated in endogenous activation period and estimate the molecular clock based on
the whole genome sequencing data. Methods Literatures of the whole genome research of
endogenous reactivated tuberculosis were retrieved, and the corresponding whole genome
sequencing data were downloaded. We extracted the single nucleotide polymorphisms (SNPs) and
strain isolation time of initial treatment and relapse of tuberculosis cases, explored the relationship
between the different SNPs and interval between initial treatment and relapse by Poisson regression
model, calculated the M. tuberculosis molecular clock, and estimated the mutation rate. Results
When the generation time of M. tuberculosis was 18 hours, the mutation rate in 0-2 years, i.e.
short-term endogenous activation, was 6.47x10™" (95%CI: 5.59x107"°-7.44x107""), which was
significantly higher than that in 2-14 years in long term endogenous activation (3.27x107"°, 95%CI:
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2.88x107°-3.69x107""). The mutation rates of 0-, 1-, 2-, 3-, 5- and 7-14 years were 7.10x107",
6.06x107", 4.24x107", 5.34x107"°, 2.59x107" and 1.26x107"° respectively. Conclusions In the
period of endogenous reactivation, the mutation rate of M. tuberculosis decreases with the interval
time between initial treatment and relapse, which verifies the clinically observed phenomenon that
the relapse often occurs within two years after the initial treatment of tuberculosis.
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