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Introduction
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• Who?

The Somerton Man

• What?

Found dead

• When?

December 1st, 1948

• Where?

Somerton Beach, SA

• How?

Unknown - mystery

Background
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Background (cont.)

Somerton Man’s DNA

• Hair sample in the Police Museum

• Extract DNA from the hair sample

• Degraded due to being kept for long
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Background (cont.)

Deoxyribonucleic Acid (DNA)

• Carrying genetic instructions

• A code formed from a chain of 4 chemical bases 
(nucleotides): adenine (A), guanine (G), cytosine 
(C) and thymine (T)

• DNA forms chromosomes
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Background (cont.)

Single Nucleotide Polymorphism 
(SNP)

• A variation of base pairs at a specific position in 
a DNA sequence

• Defines characteristics of individuals (eg. eye 
colour)



Slide 8

Background (cont.)

Single 
Nucleotide 
Polymorphism 
(SNP)



Slide 9

Background (cont.)

Somerton 
Man’s DNA 
file
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• To find possibilities of who the Somerton Man 
was - taking a step forward to solving the 
unsolved mystery

• To evaluate the robustness of the Somerton 
Man’s DNA

• To identify any possible diseases and physical 
characteristics of the Somerton Man

• To find the relatives, and finally find out who he 
actually was

Project Aims and Motivation
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Specific Task

Task 1: Testing with Somerton 
Man’s DNA reference file
Aims

• Counting amounts of SNP

• Try to conduct DNA analysis on Somerton's DNA
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Specific Task

Task 1: Testing with Somerton 
Man’s DNA reference file
Method

• Writing codes to count the SNPs of the DNA files 
with C++ language

• Upload the file to genesis.gedmatch.com 
(GEDmatch) which provide DNA analysis 
services
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GEDmatch

• GEDmatch is a website that has an open data 
personal genomics database and provide tools 
for DNA and genealogy research

• Tools used:

• One-To-Many DNA Comparison

• Eurogenes Ad-Mix Utilities for ethnicity 
examination

• 2000 SNPs minimum requirements for uploading 
DNA file
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Specific Task

Task 1 
Results

• 613905 SNPs in the DNA 
data files

• 2.08% of SNPs are not 
empty

• Rejected by GEDmatch 
for DNA match test
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Specific Task

Task 2: Artificially recover the DNA 
file
Aims

• Create synthetic DNA files based on Somerton Man’s file 
using different strategies/algorithm

• To see if there is any people in DNA public database links 
to the artificial DNA
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Specific Task

Task 2: Artificially recover the DNA 
file
Method

• Writing code to artificially complete the DNA file (replace 
the empty SNPs) for different levels (eg. 2000, 3000, 5000 
SNPs for each chromosome)

• Strategies include replace empty SNPs with random base 
pairs or homozygous pairs (eg. AA, GG, TT, CC).
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Specific Task

Task 2: Artificially recover the DNA 
file (cont.)
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Specific Task

Task 2: Artificially recover the DNA 
file
Results

• No DNA kits matched with the kits that were modified from 
Somerton Man's reference file.

• Even replace all empty SNPs result a 0 match.
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Specific Task

Task 2: Artificially recover the DNA 
file
Conclusion

• A DNA file with only 2% SNPs available cannot be used in 
DNA match test

• The recovery strategies introduced in ‘Method’ are too 
simple and can not help to find the related DNA
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Specific Task

Task 3: Investigation on ethnicity
Aims

• Conduct the ethnicity analysis on Somerton Man's DNA

• To prove that the ethnicity report of low quality DNA data is 
reliable
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Specific Task

Task 3: Investigation on ethnicity
Method

• Using Eurogenes Ad-Mix Utilities to generate ethnicity 
reports

• 'Calculator' model: 'Eurogenes K13'

The University of Adelaide Slide 22



Specific Task

Task 3: Investigation on ethnicity
Method(cont.)

• Obtain 2 DNA samples in same format of Somerton Man's 
file

• Degrade these samples: remove certain percentage of 
SNPs

• Degrade these samples by removing 10%, 20% until 90% 
of SNPs.

• Also degrade the samples to the same level of Somerton 
Man's file (2.08% SNPs remaining)
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Specific Task

Task 3: Investigation on ethnicity
Method(cont.)

• 4 different degradation algorithms implemented:
• For every 10 SNPs, remove first n% SNPs where n% is the 

percentage of SNPs we like to remove

• For every 10 SNPs, remove last n% SNPs where n% is the 
percentage of SNPs we like to remove

• Remove first n% of SNPs in each chromosome

• Remove last n% of SNPs in each chromosome

• Conduct ethnicity analysis on each degraded file, and 
observe how the ethnicity proportion changes
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Specific Task

Task 3: Investigation on ethnicity
Results

• Ethinicity report shows Somerton Man comes from North 
Atlantic(36.21%) and Baltic(20.44%) regions
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Specific Task

Task 3: Investigation on ethnicity
Results (cont.)

• How ethnicity changes after degradation
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Complete DNA sample 1

Complete DNA sample 2

Degraded DNA sample 1 (2.08% SNPs remaining)

Degraded DNA sample 2 (2.08% SNPs remaining)



Specific Task

Task 3: Investigation on ethnicity
Results (cont.)

• How ethnicity changes during degradation process
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Specific Task

Task 3: Investigation on ethnicity
Conclusion

• As more amount of SNPs are removed from a complete 
human DNA reference file, the result of ethnicity report 
would be less accurate. 

• But for the largest and second largest ethnicity regions in 
the report are still reliable. 

• Therefore the ethnicity of Somerton Man is most probably 
North Atlantic.
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Specific Task

Task 4: Genetic diseases search
Aims

• Search clinical effects associated with each available SNP 
in Somerton Man's DNA data

• Identify any possible genetic disease or physical 
characteristics that Somerton Man could have
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Specific Task

Task 4: Genetic diseases search
Method 

• Use dbSNP to search genetic diseases

• dbSNP requires user to input rs number in order to observe 
the clinical significance of each SNP

• Python was used to extract information on the possible 
genetic diseases on the Somerton Man’s DNA from dbSNP
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SNP database (dbSNP)

https://www.ncbi.nlm.nih.gov/snp/rs12913832#clinical_significance

https://www.ncbi.nlm.nih.gov/snp/rs12913832#clinical_significance


Specific Task

Task 4: Genetic diseases search
Result 

• 574 potential genetic diseases were found associated to 
Somerton Man’s DNA.

• There was no result strongly support Somerton Man's 
known physical characteristics such as hair colour, teeth 
structure or eye colour.

• There were no genetic disease related to the Somerton 
Man found from dbSNP such as enlarged spleen or having 
huge hands. 
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Specific Task
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Task 4: 
Genetic 
diseases 
search

574 potential genetic 
diseases



Conclusion
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• The quality of Somerton Man’s DNA file is poor which is 2% out 
of 0.6 million SNPs available.

• DNA match services failed on low quality DNA file and simple 
recovery strategies cannot help to find his relatives.

• Somerton Man’s ethnicity is North Atlantic

• 574 genetic diseases found but none was related to Somerton 
Man’s known characteristics

• Somerton Man’s identity will remain a mystery



Project Management



Risk Assessment

The University of Adelaide Slide 36

Risk Likelihood Consequences Risk 

Estimation

Absence of meeting Unlikely Minor Low

Miscommunication of members Unlikely Moderate Medium

Loss of data Unlikely Severe High

Delay of task completion Likely Major High

Bugs in codes Likely Minor Medium

Out of budget Rare Severe Medium

Misunderstanding of tasks Unlikely Moderate Medium

Unethical works Unlikely Major Medium

Member drop the course Rare Severe Medium

Bad quality of purchased items Unlikely Major Medium



Milestones
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Semester 1 Milestone

week 5 Complete Task 1

week 6 Proposal Seminar Slides

break Proposal Seminar

Week 11 Complete Task 2

Week 12 Thesis Draft

Semester 2 Milestone

week 1 Review works

week 9 Complete Task 3

week 12 Exhibition of projects

Week 12 Final Thesis

Week 13 Final seminar
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