Study Guide for DNA Structure and Replication.

Targets for Unit:

1.2.6
Understand cellular structures, their functions, and how specific genes regulate these functions.

· Describe how DNA molecules are long chains linking four kinds of smaller molecules, whose sequence encodes genetic information.

To be successful a student should be able to check off the following "I can" statements:

· Define and use the following terms:

· DNA:

· Nucleotide:

· Nitrogen base(s):

· Chromosome:

· Sugar phosphate backbone:
· Cell Nucleus:
· Eukaryotic:

· Prokaryotic:
· DNA Replication:
The structure of DNA
· Know all living organisms have DNA, including prokaryotes such as bacteria, fungi, plants, animals, and also many viruses
· Recognize that in eukaryotes, DNA is stored in the nucleus of cells. Prokaryotes, such as bacteria and halobacteria, do not have nuclei but do have DNA.
· Molecules of DNA form compact coiled structures called chromosomes.
· Know that a eukaryotic chromosome is typically a very long, linear chain of one individual DNA molecule. A prokaryotic chromosome is typically a circular chain of one individual DNA molecule. Smaller circular pieces of DNA called plasmids are typical in prokaryotic cells.
· Sketch a DNA Molecule showing:
· The shape of a DNA molecule is like a twisted ladder or spiral staircase- a double helix
· DNA is made of chains of nucleotides
· A nucleotide has 3 parts: a phosphate, a sugar, and a base
· Four different nucleotides exist: A (adenine), T (thymine), C (cytosine), and G (guanine). They are identical in structure except for their bases. (note: nucleotides and their bases can be identified by their single letter abbreviation; full names are not required)
· A single strand of DNA is a chain of nucleotides joined by chemical bonds between the sugars and phosphates.
· The two strands (or halves) of a DNA molecule are connected by hydrogen bonds between the bases of nucleotides
· DNA base pairing is complementary. A (adenine) only bonds with T (thymine) on the opposite DNA strand of a helix, and G (guanine) only bonds with C (cytosine) to the opposite DNA strand of a helix.
DNA Replication:

· Understand that DNA replication is the process of copying a DNA molecule.
· Understand that DNA replication occurs prior to cell division to ensure that both daughter cells receive identical copies of the original DNA molecule
· Explain why, for each of the two new DNA molecules, one strand is from the original DNA molecule, and the other strand is formed from individual nucleotides incorporated into the new DNA molecule.
· Understand that DNA replication follows two general steps: 
·  The two DNA strands separate, or unzip.  
·  Individual nucleotides with bases complimentary to nucleotides in the template strand of DNA are joined in a chain to form a complete double helix DNA molecule.
· Two enzymes are primarily involved in this process
· Helicase is the enzyme responsible for unzipping, or separating, the two strands of a DNA double helix
· DNA polymerase is the enzyme responsible for adding nucleotides to the end of a growing DNA chain by joining the phosphate part of an individual nucleotide to the sugar part of the nucleotide at the end of a DNA strand. 
DNA is the information molecule:
· An organism’s DNA influences its characteristics; DNA carries information that influences characteristics of an organism
