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Human DNA
DNA (Deoxyribose Nucleic Acid) 

The DNA backbone is comprised of  Ribose sugar less the 
oxygen atom. DNA is in the Nucleus of  practically every 
cell in our body. DNA uses Amino Acids to create Genes 

DNA is the molecule that encodes the genetic instructions 
for building and operating all living things 

All humans share 99.9% DNA!! 

All the differences we see in the way people look, what 
diseases they may be prone to, etc. come from the 0.1% 
difference
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Human DNA - Mutations
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99.9% of  Humans have  
IDENTICAL DNA

0.1% of  Human DNA is what  
makes us different  

Single Nucleotide Polymorphisms 
(SNP’s)  

0.1% Mutate 

about 3.2 billion nucleotide base pairs  about 1.4 million mutations  



The Human Genome
The Human Genome is the complete set of  human genetic 
information laid out in a double helix pattern (a VERY 
LONG repeating sequence of  A,C,G,T nucleotide base pairs) 

Approximately 3 billion base pairs are located within the 23 
pairs of  chromosomes (22 pairs of  autosomes, 1 pair of  sex 
chromosomes) 

These 23 chromosomes reside within the nucleus of  every 
cell of  our body (except red blood cells) 

The 23 chromosomes consists of  about 20,000-25,000 genes
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Double Helix Pattern
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The Double Helix 
human genome 
contains about 3.2 
billion nucleotide 
base pairs!!!! 

Base pairs = A,T,G,C

Finding the arrangement of  the bases is called sequencing



Genotype vs Genome Sequencing
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DNA results will display how much DNA you 
share with a specific person, their initials or 
name, and may also show how you are related 
in a family tree structure. However, this is not 
in the DNA itself, but the results of  a computer 
application analyzing the DNA segments.



What Is A Gene?
A Gene is the basic 
unit of  heredity. 
Genes vary in size 
from a few hundred 
base pairs to more 
than 2 million.
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Every person has two copies (alleles) of  each gene, 
one inherited from each parent. Alleles are forms of  
the same gene with small differences in their 
sequenced DNA bases. These small differences 
contribute to each person’s unique physical features.



Genes

Each of  the 20,000-25,000 genes has a specific purpose. 

Identifying each gene’s purpose is called “gene mapping”. 

The gene’s sequence is like a language that instructs the cell to 
manufacture a particular protein. 

An intermediate language (RNA) translates a gene’s message 
into an amino acid sequence that allows the cell to synthesize a 
protein.  

It is the protein that determines a trait.
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46 Chromosomes + mtDNA
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Mitochondrial DNA (mtDNA) resides outside the cell’s nucleus



Y-Chromosomes
Each male inherits his Y chromosome from his father 

It is passed down virtually unchanged for many generations          
only through males 

Males usually don’t change their last names, so Y-chromosomes 
are also great for surname studies 

Therefore, the Y-DNA test is the easiest to use for genealogy 
purposes 

Everyone inherits one X from their mother and either an X or 
Y from their father (male=XY, female=XX)
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Mitochrondial DNA (mtDNA)
mtDNA is inherited ONLY from the mother 

Everyone inherits an X chromosome from their mother 

For females, it does not go through recombination (passed 
straight through female to female) 

Not used much for genealogical purposes 

Unlike the Y-Chromosome which is part of  the cell 
nucleus, Mitochrondial is outside of  the nucleus and 
therefore contains considerably less DNA
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Mutations - the Key Markers

100% of  DNA is made up of  Base Pairs 

Base Pair - a “ladder rung” of  the DNA helix 

The 0.1% of  DNA that makes each of  us unique is 
made up of  SNPs (mutations) 

SNP (Single Nucleotide Polymorphism) 

SNP - A special type of  Base Pair because it contains 
a mutation

12



Gene Mutation Types  
National Institute of  Health (NIH)

There are 7 types of  possible Gene Mutations 
based on this National Institute of  Health article 

https://ghr.nlm.nih.gov/primer/
mutationsanddisorders/possiblemutations 

This article discusses how these mutations can 
occur, affect your health, and what it means to 
have a genetic predisposition to a disease
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Gene Mutation Types  
University of  California Berkeley
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RAW DNA File

Example of  a few lines in a RAW DNA file. 

The data includes SNP (mutated base pair) locations which contain 
a mixture of  four nucleotides indicated by A, T, C, G. Each SNP 
has a combination of  two base pairs that encode your DNA at that 
location which determines your unique attributes.
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Questions?

Lee Macklin (lmacklin@comcast.net)
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