
Genetic Analysis of Historical Human Remains –  
What ancient Bones can tell if one asks the right Questions…  

For DNA analysis in both studies, ca. 1g of bone from rib- or long bone fragments was sampled, surfaces were removed, the sample 
decontaminated and ground to a fine powder. Initially, DNA was extracted from 0.1g bone following a Chelex protocol with subsequent 
precipitation (Schmerer in prep.) after a 70h decalcification in 0.5M EDTA (pH 8.3). Initial amplifications showed the presence of remaining 
inhibitors in extracts from the historical remains, which is a common problem when amplifying ancient DNA (Höss & Pääbo 1993, 
Schmerer et al. 1999). In the first phase, ribs were sampled whenever possible to minimize invasiveness of sampling. To improve 
outcomes, the second phase utilizes 0.3g of samples with higher content of compact bone and a replacement of EDTA solution after 24h 
and a decalcification for 96h (Schmerer 2003), followed by silica column-based extraction (Omega Biotek 2013).  

In the forensic context, the ability to sex skeletal remains reliably is of utmost importance in order to ascertain the identity of an individual. 
Contrary to the assumption that sex determination in case of sub-adults skeletal remains it is impossible or unreliable (Cardoso & 
Saunders 2008, Wilson et al. 2008), it is indeed possible to sex juvenile skeletal remains and findings regarding sexual dimorphisms in the 
sub-adult skeleton have been published for more than a century (Thomson 1899, Boucher 1957, Sundick 1977). A variety of methods to 
determine the sex of immature human skeletal remains reliably have been published and subsequently tested by experienced 
anthropologists (e.g. Hunt 1990, Mittler and Sheridan 1992, Scheuer 2002, Sutter 2003, Wilson et al. 2008, Cardoso & Saunders 2008). 
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Sub-adult skeletons selected for the study (infans I to juvenis). Left to right: GF B5 and GF B6 (16th 
cent.), BM A8206 (roman), 5/78 HSR A22-A-14, T 1871 4th Century (top) and T 1871 (bottom). 

To evaluate the reliability of these methods when applied by 
researchers with limited experience in osteological analysis, six 
previously published methods assessing different skeletal areas 
(Boucher 1957, Black 1978, Weaver 1980, Schutkowski 1993, Loth 
& Henneberg 2001, Rogers 2009) were tested in use by  students 
with initial osteological training. The selected methods were utilized 
to determine the sex of seven sub-adult skeletal individuals from 
the Gloucester Museum collection. Results of the osteological 
analysis were compared to molecular sex determination based on 
amplifications of both Amelogenin (Sullivan et al. 1993) and SRY 
(Santos et al. 1998). 

Potential 16th centuty family burial inside the choir of a priory church: Successive 
burrial layers. Upper layer: adult  male and female M1 and M2, middle layer: adult male 
M3, bottom burials: 2 infants M4 and M5 (see picture, Ferris 2001). 

Ancient DNA analysis of historical human remains explores similar questions, utilizing similar and frequently the same methodology as 
applied in the forensic human identification context, while doing so under extreme conditions regarding DNA content, degree of 
degradation and presence of inhibitors.  Consequently, improvements of methods and procedures in one of the areas will inform the other 
and vice versa. This presentation features examples of our current Ancient DNA based research on historical remains from the collection of 
the Gloucester City Museum.  

As in the forensic context, identification of individuals as well as kinship 
analysis involving group burials or across entire grave collectives are 
applications for DNA analysis-based methodology in the study of historical 
skeletal remains. The example here is a collective burial, excavated from the 
choir of a priory church in England, which based on the relative location of 
the individual remains indicates a potential family burial: The group includes 
five individuals which were buried in three consecutive horizons, with two 
infants in the bottom layer, followed by a male adult and a two further adults 
(male and female) in the top layer (Ferris 2001). 
Analysis here utilized an STR multiplex of own design based on published 
medium amplicon primer sets (Kimpton et al 1993), combined with molecular 
sex determination (Amelogenin and SRY). In a second phase this will be 
followed by further amplifications in multi- and singleplex reactions. 
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