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(a) The parent molecule has two 
     complementary strands of DNA. 
     Each base is paired by hydrogen 
     bonding with its specific partner, 
     A with T and G with C. 

(b) The first step in replication is  
      separation of the two DNA  
      strands. 
 

(c)  Each parental strand now  
      serves as a template that  
      determines the order of  
      nucleotides along a new, 
      complementary strand. 
        

(d) The nucleotides are connected 
       to form the sugar-phosphate 
      backbones of the new strands.  
      Each �daughter� DNA  
      molecule consists of one parental 
      strand and one new strand. 
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Figure 16.9 a–d 

DNA is copied in a 
process called replication

• The two stands of the DNA molecule are complementary

• one strand can be used as the template for building the other.
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Polymerase chain reaction is a process for 
copying segments of DNA within a test tube.
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The Human Genome Project sequenced the 
entire human genome from 1990 - 2003.

• 15 year project to identify 
all of the approximately 
20,000 - 25,000 genes in 
human DNA

• joint effort by

• U.S. Dept. of Energy

• National Institutes of 
Health
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The Human Genome Project developed 
rapid techniques for  sequencing entire 

DNA molecules.
• determined the 

sequence of the 3 
billion nucleotide base 
pairs in human DNA

• Stored the information 
in database

• began addressing 
ethical, legal, and social 
issues 
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The success of the Human Genome Project 
lead to the sequencing of other genomes

• E. coli bacteria

• Drosophila fruit fly

• laboratory mouse

• now over 7000 species 
have been sequenced

• available in databases

• http://www.ncbi.nlm.nih.gov/sites/genome
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Bioinformatics is a new field involving the study 
of biological information using computers.

• Databases

• search algorithms

• data mining

• computer modeling
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Databases store the DNA information 
to be queried and analyzed by scientists.

• Human Genome

• http://www.ncbi.nlm.nih.gov/
genome/guide/human/

• Mammalian Gene Collection

• http://mgc.nci.nih.gov/

• Genbank

• http://www.ncbi.nlm.nih.gov/
Genbank/

8

Readings
DNA Sequencing (2011). National Human 
Genome Research Institute. National 
Institutes of Health.
http://www.genome.gov/10001177

A guide to your genome (2007). National 
Human Genome Research Institute. 
National Institutes of Health. NIH 
Publication no. 07-6284
http://www.genome.gov/Pages/Education/
AllAbouttheHumanGenomeProject/
GuidetoYourGenome07.pdf 

The Reader
Claude Monet, 1872

9



• in DNA Analysis: Part 2 Genetic Testing
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Any Questions?

Email me at: 
hoffmanj@arcadia.edu 
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