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Temporal evolution of mono and 
di -nucleotides in human 
mtDNA hasn’t been studied yet. 
We found an interesting 
database AmtDB(Jan 2019) 
having the ancient 
mitochondrial sequences dated 
back to ~50k BC

About the 
Project
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Ancient 
Mitochondrial 

Database
(amtDB)

Ancient 
mtDNA

Population 
variability

Maternal inheritance
High mutation rate

Absence of 
recombination

The 
Database

1300+ entries
889 with FASTA files

Metadata with 
geographical 

locators, 
archaeological 

culture affiliation, 
sex, epoch

Ancient 
DNA

Undergoes 
fragmentation, 
post-mortem 

damages caused 
mainly by 

environmental 
factors

For tracing 
human past 

demographic 
events

Released earlier 
this year

Ancient 
specimens
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Filtered the data and 
created a merged file

FASTA and metadata 
files from  amtDB

Data visualization Inferences

Data collection Data cleaning

Data 
Analysis 
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Produced some 
plots, performed 
statistical tests

Reached on some interesting 
conclusions based on the 
evidence and reasoning
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Series 1: Earliest 10

Series 2: Middle 10

Series 3: Latest 10

Earliest 10 and 
Last 10 entries

Here, all are Statistically Significant
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Earliest 10 and 
Last 10 entries

Series 1: Earliest 10

Series 2: Middle 10

Series 3: Latest 10
Here, all are Statistically Significant
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Earliest 10 and 
Last 10 entries

Series 1: Earliest 10

Series 2: Middle 10

Series 3: Latest 10



8

Series 1: Earliest 10

Series 2: Middle 10

Series 3: Latest 10

Earliest 10 and 
Last 10 entries



Here, all are Statistically Significant

First 41 and 
Last 41 entries

Non-overlapping

Directionality

Variation (tighter 
spread)

Starting from -10k BC-

Series 1: Earliest 41

Series 2: Middle 41

Series 3: Latest 41
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Starting from -10k BC-

Series 1: Earliest 41

Series 2: Middle 41

Series 3: Latest 41
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Non-overlapping

Directionality

Variation (tighter 
spread)

First 41 and 
Last 41 entries



Starting from -10k BC-

Series 1: Earliest 41

Series 2: Middle 41

Series 3: Latest 41
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Here, all are Statistically Significant

Non-overlapping

Directionality

Variation (tighter 
spread)

First 41 and 
Last 41 entries



Starting from -10k BC-

Series 1: Earliest 41

Series 2: Middle 41

Series 3: Latest 41
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Here, all are Statistically Significant

Non-overlapping

Directionality

Variation (tighter 
spread)

First 41 and 
Last 41 entries
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Starting from -10k BC-

Series 1: Earliest 41

Series 2: Middle 41

Series 3: Latest 41

Exploring O/Es
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Starting from -10k BC-

Series 1: Earliest 41

Series 2: Middle 41

Series 3: Latest 41

Exploring O/Es
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Significantly 
changing O/Es



For O/E(TT)
p

12
-value= 0.00561418

p
23

-value= 1.1669E-06

For O/E(GG)
p

12
-value= 0.05881906

p
23

-value= 2.9238E-08

Significantly 
changing O/Es

For O/E(AG)
p

12
-value= 0.00372963

p
23

-value= 4.6325E-12

For O/E(CT)
p

12
-value= 0.01606111

p
23

-value= 0.00202759
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For O/E(CG)

p
12

-value= 0.34278979 (not significant)

   p
23

-value= 6.2134E-05

Others didn’t have any common 
significant statistical backing 

for all the cases!
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Variations in 
(A+T)content
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Variations in 
(G+C) content



Literature 
findings

Ancient sequences GC rich

Systemic biases in stored samples 



Variations in (A+T), (G+C) content

%A is decreasing, %T is decreasing
~0.13%                          ~0.16%

%C was increasing, %G was increasing
~0.20%                         ~0.08%

For the new period, mtDNA is

gaining GC content 

becoming poor in AT content 
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%A was increasing, %T was increasing
~0.19%                          ~0.13%

%C was decreasing, %G was decreasing
~0.18%                         ~0.13%

Over the course of time, mtDNA is 

losing GC content 

Becoming rich in AT content
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Purines vs 
Pyrimidines 

Lighter strand is becoming heavier and the 
Heavier strand is becoming lighter
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Purines vs 
Pyrimidines 

Lighter strand is becoming heavier and the 
Heavier strand is becoming lighter



Future 
Work

Investigation of Hypervariable regions the mtDNA sequence



Does anyone have any questions?

Thank You! 24


