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Supplementary Information on Microscopy Analysis  

The analysis by light microscopy of microdebris from dental calculus yielded microremains of low 

diagnostic nature, some of which could not be assigned with certainty to a Kingdom, therefore are 

described below as un-diagnostic. 

 

Diagnostic debris from the Kingdom Plantae 

Microdebris attributed to the Plant Kingdom consisted of: 

• poorly-preserved starch granules, which could not be assigned to a specific Family or Tribe. Such 

debris was identified as starch due to the overall aspect under the microscope, size, presence of 

hilum and due to the observation of residual birefringence (see Fig. A). Some debris could also 

be potentially starch, but lacked birefringence. The poor status of preservation could be due to 

the processing and cooking of starchy food (Henry et al., 2009). 

• a small fragment of plant tissue was also found, again lacking any diagnostic features to allow 

for secure identification (Fig. B). Such remains could potentially be the result of the consumption 

of leafy crops.  

• a plant trichome (i.e. a plant hair), common on leaves of many plants (Fig. C). 

• Two  fibers, one elongated and hyaline in aspect while the other showed features similar to those 

sometimes found in some bast fibers, but the preservation of the fiber itself makes the 

identification doubtful (Figs. D and E).  

 

Un-identified and un-diagnostic remains 

A few particles of microdebris were retrieved from dental calculus, which could not be identified either 

for their status of preservation or because they were so small that they lacked any diagnostic features to 

support their identification. Among them there were: 

• microdebris of mineral origin, often described in literature as mineral grit (Fig. F).   

• some dark brown to black, sub-round and sub-angular particles, thought to be   ‘burnt debris’ 

(Figure G). These particles had no feature visible by light microscopy that could help assign them 

to the category of micro-charcoal, however they are most likely the result of the burning of 

organic matter. 

The above microdebris has been recorded and as reference collections improve all the time, it cannot be 

excluded that it will be possible to identify them in the future. 



 

Supplementary Figures 

 

Supplementary Figure S1:  Macroscopic abnormalities found in bones and joints of the axial and appendicular 
skeleton of the individual from Grotta di Pietra Sant’Angelo. 

 



 
Supplementary Figure S2:  Example of starch granule, found in situ in the dental calculus fleck. B) Small fragment 
of plant tissue. C) Trichome (plant hair). D) and E) fibers. F) mineral grit. G) Burnt debris - note the lack of 
anatomical features necessary to assign the microdebris securely to microcharcoal. Pictures by Anita Radini. 

 

Supplementary Figure S3: The innate immune system reactome for Homo sapiens; gene names corresponding 
to proteins detected in the ancient oral microbiome of SLB are shown in red. Gene names in parenthesis refer to 
proteins which yielded lower-than-expected deamidation levels. Figure created by Beatrice Demarchi on 

Reactome and modified in biorender.com.  

 

 

https://reactome.org/


 
Supplementary Figure S4: Misincorporation plots produced by mapDamage from whole-genome (left) and 
mitochondrial genome ≥q30 mapped reads (right).  

 

 
Supplementary Figure S5: MJN performed on a dataset of K1-related prehistoric individuals (K1a in blue; K1+195 
in olive green; K1a+150 in bright green) confirms the attribution of SLB to the K1a+195 mitochondrial haplogroup, 
with the individual being few nodes far from the Iceman, whose rare mitochondrial haplogroup has been identified 
only within the Alps area (K1f, pink dot). 



 
Supplementary Figure S6: PCA projections of the ancient individuals on the modern Euro-Mediterranean HO 
dataset (grey dots). The resulting plots are divided in four temporal screens: Mesolithic (top left), Neolithic (top 
right) with SLB (black square), Chalcolithic (bottom left) and Bronze Age (bottom right). 
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