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• Full DNA profiles can be obtained years after 

death, provided that the body has been 

stored appropriately 

• The level of DNA degradation affects the 

quality of DNA profiles obtained (Fig 5) 

• These results are in agreement that the 

interplay between time and environmental 

conditions is of particular importance when 

assessing DNA degradation 

Conclusion 

• SRM services the City of Cape Town 1 

• >3000 cases of unnatural death are admitted 

annually 2 

• Identification of decedents is performed using 

various methods (Figure 1) 

• Each year, ~300  cases remain unidentified2 

Figure 1. Schematic procedure of identification at SRM 
Identification is initially performed through visual means, followed by 

scientific means which include DNA analysis and others like anthropology 

Results and Discussion 
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1. Visual identification 

2. Scientific 
identification: 

Fingerprinting 

DNA  

Other 
 

• DNA profiling in the deceased can be 

challenging due to post-mortem factors 3: 

• Decomposition  
• Skeletonisation 
• Time between death and sample 

collection 
• Post-mortem changes 

AIM: Assess the quality of forensic DNA profiles 

obtained via cotton swabs from individuals 

who have been deceased and stored for 

various lengths of time 
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Regardless of body condition or age, 

DNA samples should be obtained for 

identification purposes 
Figure 5. Degradation indices determined for samples where DNA was 

extracted from buccal swabs or blood samples . 
Degradation index was determined using the Quantifiler™ Trio  qPCR assay 

(Thermo Fisher Scientific) 

Figure 2:  Definition of full, partial and failed DNA profiles implemented in 
this research study. 

 <10% of alleles being called is equivalent to less than three markers 
reaching the analytical threshold  

Figure 4: Percentage of markers meeting the internally validated analytical 
threshold as a function of time between death declaration and sample 

collection, and storage conditions.  
Data point colour  indicates storage in a freezer (-20˚C) or a refrigerator (4˚C) 

• Overall 75% of buccal samples obtained full 

DNA profiles following optimisation (Fig 2&3) 

• Control blood samples yielded 100% full DNA 

profiles without any optimisation (Fig 3) 

Phase 1 Phase 2 

Sample 
processing 

Data analysis 
Sample collection 

n=38 

blood and buccal 

swab sample 

deceased infants 

Storage time:  

1-11 days 

n=37 

Buccal swabs  

unidentified  

deceased adults 

Storage time:  

1-887 days   

DNA extraction 
 

Quantification: 
Real-time PCR 

Quantifiler™ Trio 

(Thermo Fisher Scientific) 

DNA profiling: 
Promega PowerPlex® 
Y23 or ESI 16 systems 
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Freezer storage Fridge storage

• Time between death declaration and sample 

collection showed no significant association 

with success of DNA profiling (p=0.16) (Fig 4) 

• This is in accordance with others 4,5 , who 

suggested that the interaction between time 

and environmental conditions is what leads 

to DNA degradation  

• Obtaining a partial or failed profile was 

significantly associated with degradation of 

buccal swabs (p<0.001, DI=6.35±8.45), (Fig 5) 

but not blood samples (DI=0.804 ± 0.34) 

Figure 3: Percentage of full, partial or failed DNA profiles obtained per 
sample type. 

 Percentages shown indicate success rates following the performance of 
PCR optimisation (altered input DNA, cycle number etc.) 

Definition of profile type:  

• Age of body at time of sampling ranged from 

1 to 887 days (Fig 3) 

• No effect on the success of DNA profiling was 

observed when bodies were stored at either 

4 °C or -20 °C (Fig 4) 

1. Western Cape Government, Forensic Pathology Services - Our Facilities, (2018). 
https://www.westerncape.gov.za/general-publication/our-facilities (accessed May 2, 2018)  

2. Reid, K.M., Martin, L.J., Heathfield, L.J., Forensic Human Identification: Generating Y-STR 
data for the South African population. [Masters Dissertation]. University of Cape Town; 
2018. 

3. P. Saukko, B. Knight, Knight’s Forensic Pathology, 3rd ed., Arnold: A member of the Hodder 
Headline Group, London, UK, 2005. 

4.  J. Burger, S. Hummel, B. Hermann, DNA preservation: A microsatellite DNA based study on 
ancient skeletal remains, Electrophoresis. 20 (1999) 1728–1729 

5. M. Fondevila, C. Phillips, N. Naverán, M. Cerezo, A. Rodríguez, R. Calvo, L.M. Fernández, Á. 
Carracedo, M. V. Lareu, Challenging DNA: Assessment of a range of genotyping approaches 
for highly degraded forensic samples, Forensic Sci. Int. Genet. Suppl. Ser. 1 (2008) 26–28. 
doi:10.1016/j.fsigss.2007.10.057. 

   
 


