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FIGURE 4: Simplified secondary structure of the E. coli 16S rRNA gene. (a-c) High sequence variation in V3 region of three ar-
«‘ chaeal and bacterial taxa. (e-g) Low sequence variation of V4 region of three archaeal and bacterial taxa. (d) Length distribu-

tion of V3 region in archaeal and bacterial taxa. (h) Length distribution of V4 region in archaeal and bacterial taxa.

While the V4 region is relatively size invariant (Figure 4h), it is impractical for aDNA research due to its

length (Figure 2). The V3 region is shorter, but comparative analysis shows that its structure varies ex-

tensively across taxa (Figure 4a-c arrows), with predicted V3 amplicon lengths ranging from 150 to
194bp (Figure 4d). In silico analyses of other 16S rRNA variable regions exhibit similar limitations for

o WW W studies of ancient oral microbial ecosystems (Table 1).
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FIGURE 5: Phylogenetically organized 16S rRNA V3 amplicon lengths (a) compared to fold change differences in amplicon versus
shotgun datasets (b)
Conclusions:
These results demonstrate the limitations of targeted V3 amplicon sequencing techniques in the
FIGURE 3: (a) Frequency of oral-associated genera in dental calculus and control samples; (b) Bayesian source-tracking re- characterization of ancient human-associated microbial communities. Analysis of other commonly
sults’; (c) Phylum frequency from V3 amplicon data. Starred samples (*) selected for shotgun sequencing targeted variable regions of the 16S rRNA gene show that no single variable region can overcome
Methods: these challenges because of length restrictions, insufficient taxonomic coverage or resolution, or a

combination thereof. In conclusion, given these issues, shotgun metagenomics presents an alter-
native for ancient microbiome characterization. Unlike targeted amplicon-based methods, shotgun
sequencing is not impacted by small fragment lengths or target length variation, making it a superi-
or reconstruction method.
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