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Adenine
· Adenine is one of the two purine nucleobases (the other being guanine) used in forming nucleotides of the nucleic acids.
· In DNA, adenine binds to thymine via two hydrogen bonds to assist in stabilizing the nucleic acid structures. In RNA, adenine binds to uracil.
· Adenine forms adenosine, a nucleoside, when attached to ribose, forms adenosine triphosphate (ATP)

Base Pairs
· two nucleotides on opposite complementary DNA or RNA strands that are connected via hydrogen bonds
· (A) forms a base pair with thymine (T) and guanine (G) with cytosine (C)
· In RNA, thymine is replaced by uracil (U)

Complimentary Strand
· Strand in which the nucleotides compliment the nucleotides on the previous strand 
       ex) the complimentary strand for the DNA strand ATTGCAGCT would be TAACGTCGA

Cytosine
· Cytosine is one of the four main bases found in DNA and RNA.
· pyrimidine
· In DNA and RNA, cytosine is paired with guanine.

DNA Helicase
· Often used to separate strands of a DNA double helix.
· They are motor proteins that move directionally along a nucleic acid phosphodiester backbone, separating two annealed nucleic acid strands
· using energy derived from ATP hydrolysis

DNA polymerase 1
· Enzyme that is most prominent in the process of DNA repair in prokaryotes.
· Acts similar in function to DNA Polymerase 3

DNA polymerase 2
· involved in reparation of damaged DNA in prokaryotes
· acts in similar function to DNA polymerase 3

DNA polymerase 3
· the main polymerase in prokaryotes (elongates in DNA replication)
· I removes the RNA primer from the lagging (3’) strand and fills in the necessary nucleotides of the Okazaki fragments) in 5' -> 3' direction, proofreading for mistakes as it goes. 
· It only adds nucleotides that correctly base pair with an existing DNA strand acting as a template.




Double Helix
· Refers to the structure formed by double-stranded molecules of nucleic acids such as DNA and RNA.
· The double helix structure of DNA contains a major groove and minor groove, the major groove being wider than the minor groove.
· In similar shape as a spiral staircase

Gene Splicing
· Cutting the DNA of a gene to add base pairs.
· Restriction enzymes are used to cut the DNA, each recognizing only a single nucleotide sequence. Once it finds that sequence in a strand of DNA, it attacks it and splits the base pairs apart, leaving single helix strands at the end of two double helixes.
· New genes can then be added within the original base pair sequence.

Guanine
· One of the four main nucleobases found in the nucleic acids DNA and RNA.
· Is a purine
· It is paired to cytosine through three hydrogen bonds.

Gyrase 
· enzyme that relieves strain while double-stranded DNA is being unwound
· bacterial enzyme
· Is a type 2 topioisomerase

H- Bonding
· The attractive interaction of a hydrogen atom with an electronegative atom, such as nitrogen, oxygen or fluorine, that comes from another molecule or chemical group.
· The double helical structure of DNA  is due largely to hydrogen bonding between the base pairs, which link one complementary strand to the other.
· Allows for the easy separation and connection of complementary strands, and therefore easy DNA replication.

Lagging Strand
· The coding strand of the DNA double helix that is oriented in a 5' to 3' manner
· Is discontinuous and away from the replication fork.

Leading Strand
· The template strand of the DNA double helix that is oriented in a 3' to 5' manner.
· Is continuous and towards the replication fork

DNA Ligase
· Repairs single-stranded discontinuities in double stranded DNA molecules, is present in both DNA repair and replication
· Is used to create phosphodiester bonds to attach okazaki Fragments together
· Forms two covalent phosphodiester bonds between 3’ ends of one nucleotide, with the 5' phosphate end of another.


mRNA (Messenger)
· molecule in cells that carries codes from the DNA in the nucleus to the sites of protein synthesis in the cytoplasm
· Derived from DNA, has coding complimentary to the DNA strand, but instead of thymine has uracil.
· Is used in the process to create proteins by being the template for tRNA codons.

Mutation
· changes in a genomic sequence
· caused by radiation, viruses, mutagenic chemicals, as well as errors that occur during meiosis or DNA replication.
· Can be harmful or beneficial and results in the changing of the shape of the consequential proteins

Nuclease
· separate, phosphodiester bonds between the nucleotides of nucleic acids.
· Locates and bonds to recognition sequence, and cuts the DNA into fragments.
· Is used mainly to separate fragments in order to insert a new one.

Nucleotide
· Molecules that when joined together make up the structural units of DNA and RNA
· A nucleotide is composed of a nucleobase (nitrogenous base), a five-carbon sugar (either ribose or 2'-deoxyribose), and one to three phosphate groups.
· Can be either purines or pyrimidines.

Okazaki Fragments
· Short fragments of DNA created on the Lagging strand during DNA replication.
· Are built discontinuously away from the replication fork in a 5-3 direction.
· Created by primase and is extended by DNA polymerase.

Phosphodiester Bonds
· the linkage between the 3' carbon atom of one sugar molecule and the 5' carbon of another of DNA and RNA.
· make up the backbone of the strands of DNA.
· Are attached by DNA ligase and can be separated by a restriction nuclease.

Primase
· An enzyme that assembles the primer for a new DNA strand during DNA replication.
· Starts okazaki fragments on the lagging strand in a 5’-3’ direction in order to make a starting point for DNA polymerase
· Serve as a starting point for DNA synthesis

Purine
· aromatic organic compound, consisting of a pyrimidine ring fused to an imidazole ring.
· Form hydrogen bonds with their complementary pyrimidines (A-T, G-C)
Ex) Adenine and Guanine



Pyrimidines
· Aromatic organic compound similar to benzene and pyridine, containing two nitrogen atoms
· Form hydrogen bonds with their complementary purine (A-T, G-C)
ex) Thymine and Cytosine

Replicating Fork
· The area during DNA replication in which the unwound DNA is separated into two separate strands.
· Forms a “Y” like structure
· Consists of both a lagging (5’-3’) and leading (3’-5’) strand.

RNA Primers
· Short chain of RNA bases on the lagging strand that signals to the DNA polymerase to begin adding complimentary nucleotides to the lagging strand to form okazaki fragments.
· Put in place by Primase
· Consists of about 20 bases

Rosalind Franklin
· Contributed to the discovery of DNA structure
· Ideas were used by Watson and crick to determine the double helical structure of DNA
· Took X-ray diffraction images of DNA.

rRNA (Ribosomal)
· Is the RNA component of the ribosome
· provides a mechanism for decoding mRNA into amino acids and interacts with tRNA's during translation
·  The site in which amino acids are brought together by tRNA and mRNA to make proteins.

Semi-Conservative
· Describes the method by which DNA is replicated in all known cells
· The idea in which after DNA replication, the new DNA is made up of half old and one new DNA strand.
· confirmed by the Meselson-Stahl experiment

Single Stranded Binding Proteins
· Coats single-stranded segments of DNA, stabilizing the DNA for the replication process.
· Ensures the separation of the leading and lagging strand
· Allows for room to be made so the replication mechanisms can be put to work

Thymine
· One of the four nucleobases of DNA
· Corresponds to Adenine(A)
· Is a pyrimidine. 

Topioisomerase
· Enzymes that wind and unwind DNA to facilitate DNA replication
· Bind to either single-stranded or double-stranded DNA and cut the phosphate backbone of the DNA. This allows DNA to be untangled or unwound
· DNA Helicase is an example of a topioisomerase.

Transcription
· process of creating an equivalent RNA copy of a sequence of DNA[
· DNA sequence is read by RNA polymerase, which produces a complementary, antiparallel RNA strand, which instead of thymine has in place the nucleobases uracil.
·  DNA unwinds/"unzips" as the Hydrogen Bonds Break.  
· The free nucleotides of the RNA, pair with complementary DNA bases.
· RNA sugar-phosphate backbone forms. 
· Hydrogen bonds of the untwisted RNA+DNA "ladder" break, then the RNA leaves the nucleus through the small nuclear pores.

Translation
· The stage in which RNA is used to combine amino acids to make proteins.
· Translation proceeds in four phases: activation, initiation, elongation and termination
· mRNA is Released into the cytoplasm and is surrounded by rRNA.
· Anti-codons of tRNA attach to the corresponding codons on the mRNA. 
· Amino acids on the top of the tRNA attach together to form a polypeptide chain (protein). 
· The stop codon on the mRNA stops the continuation of building the protein.

tRNA
· transfers a specific active amino acid to a growing polypeptide chain at the ribosomal site of protein synthesis during translation.
· contains a three base region called the anti-codon that can base pair to the corresponding three base codon region on mRNA. 
· Each type of tRNA molecule can be attached to only one type of amino acid. 
	


Watson and Crick
· Credited with the discovery of the double helical structure of DNA
· used x-ray diffraction data collected by Rosalind Franklin

X-Ray Crystallography
· Method of determining the arrangement of atoms within a crystal, in which a beam of X-rays strikes a crystal and diffracts into many specific directions.
· From the Angle and intensities of the rays, the molecular structure of molecules can be determined
· This method was used to determine the Double Helix structure of DNA.






