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Lesson 1-Biology
State the central dogma of molecular biology
This is simply an explanation of the flow of genetic information within a biological system. It is often stated as "DNA makes RNA and RNA makes protein,"
Identify the structure of the DNA molecules
DNA is made up of molecules called nucleotides. Each nucleotide contains a phosphate group, a sugar group, and a nitrogen base. The four types of nitrogen bases are adenine (A), thymine (T), guanine (G) and cytosine (C). The order of these bases is what determines DNA's instructions, or genetic code.  Human DNA has around 3 billion bases, and more than 99 percent of those bases are the same in all people
Identify the steps of translation
The translation is a process that simply involves "decoding" a messenger RNA (mRNA) and using its information to build a polypeptide, or chain of amino acids. For most purposes, a polypeptide is just a protein (with the technical difference is that some large proteins are made up of several polypeptide chains). Translation has pretty much the same three parts: initiation, elongation, and termination.
Initiation ("beginning"): in this stage, the ribosome gets together with the mRNA and the first tRNA so translation can begin.
Elongation ("middle"): in this stage, amino acids are brought to the ribosome by tRNAs and linked together to form a chain.
Termination ("end"): in the last stage, the finished polypeptide is released to go and do its job in the cell.
What is the genetic code?
This refers to relationships between mRNA codons and amino acids.
What are codons?
A codon is a sequence of three DNA or RNA nucleotides that corresponds with a specific amino acid or stop signal during protein synthesis. DNA and RNA molecules are written in a language of four nucleotides; meanwhile, the language of proteins includes 20 amino acids.
Identify three types of chromosomal alteration and the effect each has
Many types of chromosomal abnormalities exist, but they can be categorized as either numerical or structural. Numerical abnormalities are whole chromosomes either missing from or extra to the normal pair.
 The most common type of chromosomal abnormality is known as aneuploidy, an abnormal chromosome number due to an extra or missing chromosome. Most people with aneuploidy have trisomy (three copies of a chromosome) instead of monosomy (single copy of a chromosome). Down syndrome is probably the most well-known example of chromosomal aneuploidy. Besides trisomy 21, the major chromosomal aneuploidies seen in live-born babies are trisomy 18; trisomy 13; 45, X (Turner syndrome); 47, XXY (Klinefelter syndrome); 47, XYY; and 47, XXX. 
What is a frameshift mutation?
A frameshift mutation is a genetic mutation caused by a deletion or insertion in a DNA sequence that shifts the way the sequence is read. Frameshift mutations arise when the normal sequence of codons is disrupted by the insertion or deletion of one or more nucleotides, provided that the number of nucleotides added or removed is not a multiple of three.
What causes frameshift mutation?
This is a genetic mutation caused by indels (insertions or deletions) of several nucleotides in a DNA sequence that is not divisible by three. Due to the triplet nature of gene expression by codons, the insertion or deletion can change the reading frame (the grouping of the codons), resulting in a completely different translation from the original. 
Describe how regulatory proteins regulate gene expression
Several regulatory proteins that respond to metals or contain metals as cofactors have now been identified in bacterial systems, and we have presented several of them in this review. Some of these metal-responsive regulatory proteins function as repressors and/or activators or as members of two-component regulatory systems and, in some cases, regulation is mediated by the expression of alternative sigma factors. Some metal-responsive regulatory proteins are related to well-characterized families of regulatory proteins, and others define new families.
Define mutation and mutagens?
A Mutation occurs when a DNA gene is damaged or changed in such a way as to alter the genetic message carried by that gene.
A Mutagen is an agent of substance that can bring about a permanent alteration to the physical composition of a DNA gene such that the genetic message is changed.
List three examples of mutagens
Mutagens may be of physical, chemical or biological origin. They may act directly on the DNA, causing direct damage to the DNA, and most often result in replication error.
Compare and contrast point mutations and chromosomal alteration
Point mutation is a type of mutation that produces a change in a single or few nucleotides in DNA. There are three types of point mutations: Silent, Mis-sense and nonsense. 
Chromosomal alterations re mutations that range the chromosome structure. They occur when a section of a chromosome breaks off and regions incorrectly or does not even rejoin, resulting in death or causing multiple serious problems to the individual
Chromosomal alterations are a lot more dangerous and serious than point mutations because while point mutations produce changes in a single or few nucleotides - affecting codons and amino acids - chromosomal alterations damage the chromosome where the DNA and all genetic material is, producing more problems and dangerous ones.
What might be the advantage of having more than one codon for the same amino acid?
The likelihood of a fatal AA replacement - which might result in the synthesis of a completely different polypeptide, with overall negative implications for both the protein synthesis process and the organism as a whole - is lessened. If more than one codon corresponds with a given AA, then such replacement is likely to have no major consequences, since the same triplet results in the same peptide sequence.
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