
3’ and 5’ ends - The back bone has a 3’ end and the other is a 5’ end, the two strands are lined up opposite to each other. The 5’ end contains  a phosphate molecule and the 3’ end contains a nucleotide. 
Adenine - one of the four nitrogenous bases. Adenine will only base pair with thymine. Adenine is a purine that is a larger nitrogenous base. 
Base pairs - Adenine and thymine, guanine and cytosine. The combination of these insures that the distances between the two strands will always be the same. Purines (a and g) are much larger than the pyrimidines (t and c).  
Complimentary strand - Strand of DNA that is built using an original strand of DNA as a template. The complimentary strand has pairing nucleotides, and requires a few nucleotides at the begging to allow it to start building. Then RNA polymerase comes and builds the new DNA strand. 
Cytosine - One of the four nitrogenous bases. Cytosine will only base pair with guanine. Cytosine is a pyrimidine that is a smaller nitrogenous base. 
DNA Helicase - Used in DNA replication to unwind the helix, separating the two DNA strands. Without the use of helicase DNA replication would be impossible, because there would be no way of getting to the individual strands of DNA. 
DNA polymerase (I, II, III) - used to synthesize DNA. requires RNA polymerase (PRIMASE) to get everything started, DNA polymerase will then take over in synthesizing the duplicate strand of DNA. The polymerase adds the appropriate nucleotide by attaching the 5’ end with the growing 3’ end of the growing DNA strand using complimentary base pairs. DNA polymerase l and lll are found in bacterial systems. DNA polymerase l removes the RNA primer segments and DNA polymerase lll is part of the large complex that adds nucleotides to the growing strand. 
Double helix - two DNA strands twisted in a helical form to form a double helix. The double helix is held together by hydrogen bonds, as the two nucleotides bond, it will automatically begin to twist. A pair of antiparallel strands of DNA held together by hydrogen bonds. 
Gene splicing - Cutting of DNA to add base pairs. Restriction enzymes cut the DNA, to allow you to insert a different set of base pairs. Thousands of restriction enzymes exist to cut the DNA strand at different sets of base pairs, once it finds the specific sequence of base pairs it cuts it out leaving single stranded base pairs at the end. A new strand of DNA is able to enter where the other DNA left. 
Guanine - One of the four nitrogenous bases. Guanine will only base pair with Cytosine. Guanine is a Purine that is a larger nitrogenous base. 
Gyrase - enzyme used on bacteria to break apart and rejoin bond of linking nucleotides (two strands of DNA) 
H-bonding - the attractive force between a hydrogen and an electronegative atom of a different molecule. Usually the electronegative atom is oxygen, nitrogen, or fluorine. 
Lagging strand - DNA polymerase must build 3’ to 5’, that is good for only one DNA strand. Since DNA strands run antiparallel one strand will have to build in fragments. This strand is the legging strand, RNA primer is added to this strand and it builds in fragments. 
Leading strand - DNA polymerase must build 3’ to 5’, and for one DNA strand that works but for the other one it doesn’t because they must run antiparallel. The leading strand is situated 3’ to 5’, therefore the DNA polymerase can build continuously that is why it is called the leading strand. 
Ligase - DNA ligase is used to stitch the fragments together created by the DNA polymerase on the lagging strand. Ligase will stitch the okasaki fragments together to form a continuous strand of DNA. 
mRNA - messenger RNA carries DNA information. DNA information is transferred to a mRNA molecule by transcription. The DNA molecule acts as a template and a strand of mRNA is built from the template strand. mRNA is a single-stranded copy of the gene that is then translated into a protein molecule. 
Mutation - Damage to the DNA sequence during replication. Mutations aren’t always bad, they account for differences between people, and some can cause disease or problems. There are different types of mutations: Point mutation, frame-shift mutations, deletion, insertion, inversion and DNA expression mutation. 
Nuclease - enzyme that cleaves nucleotides together. Nucleases are seen in DNA and RNA. They have different functions depending on the nucleotide and if it is RNA or DNA. 
Nucleotide - consisting of a sugar, a nitrogenous base, and a phosphate arranged in a  linear sequence. The sugar is a five carbon ribose without the oxygen in position 2 and a hydrogen replaces the OH. The four nitrogenous bases are adenine, guanine, thymine, and cytosine. The backbone is consisting for alternating deoxyribose sugars and phosphate molecules, with the nitrogenous bases extending from the backbone. 
Okazaki fragments - fragments formed on the lagging strand are called Okazaki fragments. These fragments are formed from DNA polymerase. DNA ligase comes and removes these fragments at the end of DNA replication. 
Phosphodiester - chemical bond between the sugar and phosphate on the backbone.  This bond is what holds the backbone of DNA together. 
Primase - A special RNA polymerase that gets replication started. forms a primer sequence of nucleotides that are complimentary to the nucleotides in the DNA strand to be copied. This step is essential for DNA replication to occur, because DNA polymerase cannot begin replication on its own. 
Purine - an organic compound, made up of a pyrimidine fused with an imidazole. Two of the four nitrogenous bases are purines. Adenine and Guanine are purines, they are the larger nitrogenous bases because of the imidazole ring. These purines form hydrogen bonds with their complimentary bases pyrimidine. 
Pyrimidine - an organic compound, made up of a six-member ring. Two of the four nitrogenous bases are pyrimidines. Thymine and cytosine are pyrimidines, they are the smaller two nitrogenous bases because they don’t have the extra ring. These pyrimidines form hydrogen bonds with their complimentary bases purines. 
Replicating fork - the opening of the two DNA strands. The replication fork is caused by helicase breaking the hydrogen bonds between the two strands of DNA and ssbp to keep the strands apart, causing a replication fork. The direction of the replication for will determine the leading and lagging strands. 
RNA primers - the polymer added at the begging of a DNA strand to start replication. RNA primer is also used on the lagging strand multiple times. DNA polymerase will start building backwards on a lagging strand wherever there is an RNA primer. RNA primer is later removed by ligase in order to stitch the DNA fragments together. 
rRNA - a component of a ribosome that is essential in making proteins. Ribosomal RNA (rRNA) doesn’t make proteins directly, it make polypeptides that go to make proteins. 
Semi conservative replication - process when DNA replication is finished and we have two new double stranded DNA each consisting of a daughter and parent strand. 
Single-stranded binding protein (SSBP) - the binding protein that prevent the two strands produced by helicase from zipping back together. 
Thymine - One of four nitrogenous bases. Thymine will only base pair with adenine. Thymine is a pyrimidine that is a smaller nitrogenous base. 
Topoisomerase - prevents kinks from forming while DNA is unwound by creating temporary breaks in the strands. (think about a garden hose how kinks can form)
Transcription - process of creating a complimentary RNA copy of a sequence of DNA. 

Translation - process when the mRNA is decoded by the ribosome to make a specific amino acid chain, or polypeptide that will later fold into an active protein.  
tRNA - is the amino acid chain or polypeptide that will later be changed into an active protein. tRNA decodes the mRNA to make the amino acid chain. There is a specific tRNA molecule for each amino acid, because only the first 2 nucleotides are required for decoding the mRNA. 
Watson and Crick - described a double helix of antiparallel strands of DNA held together by hydrogen bonds. This creates a very hydrophobic core which is why it is very stable while remaining water soluble due to the external back bone. 
X-ray crystallography - key piece of the evidence in Watson and Crick’s discovery, created by Rosalind Franklin. Allows us to see the atomic placement in a DNA molecule. 

