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1. Compare and contrast between viral genomes & genomes of the 3 domains of life 
	Both the viral genome and genome of the three domains of life are single-celled organisms containing hereditary material, either DNA or RNA.  The three domains of life comprise the bacteria, Archaea, and the Eukarya.  All three domains contain DNA, where the cellular metabolisms are catalyzed by ATP synthase enzymes. 
Archaea and bacteria have a prokaryotic cell structure, while the Eukarya have a eukaryotic membrane that has a nucleus containing genetic material from the cytoplasm.  Archae domain organisms have no nuclear-bound membrane and contain an RNA characteristic that distinguishes them from bacteria. Bacteria contain a cell membrane composed of diacylglycerol diester lipids and a genome made up of the bacterial Rrna. Eukarya domains are eukaryotic organisms. These organisms are not single-celled, and they contain DNA in the nucleus, which is bounded by the nuclear membrane.
In contrast to the viral genome, it has differences in the type of hereditary material contained. The genome contains DNA or RNA only but not both.  It can also be single-stranded or double-stranded, or linear or circular. In addition, the genomes are packed inside the capsids, referred to as the nucleocapsid.
2. Explain how DNA molecules can be amplified by PCR
	 PCR amplification involves complete separation of double-stranded to form single-stranded through denaturation. The denaturation process occurs by heating the DNA molecule at a temperature of above 80 degrees Celsius within 5 minutes. The process is carried out repeatedly to synthesis new DNA templates, thus forming many copies of the original DNA template. PCR amplification involves three main stages:  denaturation when double strands are split into a single strand, annealing of primers to form original segment for new strand formation, and formation of DNA strands from the primers.
3. Compare and contrast between embryonic and adult stem cell.
 	 Both embryonic and adult stem cells can divide into any cell of the body. The cells are not equal since they differ based on their origin and the type of the divided cell they can form. Embryonic stem cells are known to be pluripotent since they can differentiate to become any cell type in the body. Embryonic stem cells contain pluripotency and self-renewal characteristics. They can differentiate rapidly, retaining the capacity to divide all the cells types of an adult species. On the other hand, adult stem cells are limited to dividing into various types of cells. They can only renew themselves and divide into a specific type of cell; thus, they are unipotent. Also, they retain and repair the tissues which they locate in. 
4. Explain how non-coding DNA sequences can be applied to incriminate a suspect 
	Human DNA differs from one individual to another. Therefore it can be applied as an accurate approach to incriminating a suspect by carrying out forensic DNA analysis. First , the DNA is separated from resources collected at the crime of scene. DNA amplification is carried out and matches the samples with that of the suspected criminal. For example, a fingerprint found on the crime scene can be used to match DNA with that of the suspect.  Non-coding DNA regions are used to identify if the collected DNA samples, much with that of the suspect, can act as evidence of incriminating criminals.

5. Discuss two types of direct observation of evolutionary change lectured in class
	Natural selection refers to the process by which a population of living organisms can adjust to changes in the environment.  The changes may increase an organism's chances of survival and its procreation transferred from one generation to another.  The evolution may increase from variation in survival, infertility, and levels of growth within the life cycle. It strengthens the organisms that are best to adapt to the environmental changes decreasing the chances of the survival of the others.
Macroevolution is the evolutionary form in which new species are produced above the level of the species. This is likely to cause the extinction of some species, the origin of eukaryotic life organisms, and the origin of human cells. Major causes of macroevolution include migration, mutation, natural selection, and genetic drift.
6. Elaborate on different types of genetic variation
 There are various types of genetic variation: structural variation, single base-pair substitution, and insertion or deletion variation.
 Structural variation refers to the variants in the DNA sequence, including inversions, deletions, insertion and translocation of genomes. Copy number variations represent deletion and duplications. Structural variation is known to affect the organism by interfering with gene function and monitoring of gene quantity.
Single base-pair substitution refers to where different base pair replace base pair in a certain protein. This is likely to cause mutation of the genes changing the codon arrangement of the same amino acid.  Also, codon arrangement in a different amino acid may occur due to missense mutation.
Insertion/ deletion are variation type where certain nucleotide sequences are present or absent. The coding region of the gene having insertion or deletion may cause frame shift mutation. The protein structure and function may be damaged due to shifting the reading frame and DNA transcript sequence.
7. Compare and contrast between the two types of viral replication mechanisms 
There two types of viral replication mechanisms: lytic cycle and lysogenic cycle.
In both the lytic and lysogenic cycle, the viruses attach to the host cell and release the DNA molecules. In the lytic cycle, the virus attaches to the host cell and inserts its DNA molecules. The viral DNA starts to replicate, forming protein in the host cells and later, the viruses assemble completely. When the viruses mature, they are released by either sudden rupture of the cell or gradual extrusion of enveloped viruses through the cell membrane. The viruses may invade or attack other cells or remain dormant in the cells. On the other hand, in the lysogenic cycle, the viral DNA inserted begins to replicate and that of host cells transmitting hereditary material in the host without infected cells undergoing lyses.

8. Explain how you would insert a human gene into a cloning vector
 The process involves cutting plasmid vector and the DNA of interest at a precise location with the help of restriction endonuclease. Selecting small molecule of DNA capable of self-replication and are joined covalently with DNA ligase enzymes. Multiple DNA molecules comprising of covalently linked segments from two or more sources forming recombinant DNA. Recombinant DNA is moved from the test tube to host cells that provide the enzymatic machinery for DNA replication. The cloned gene may be introduced to the cloning vector through a transformation where it's subjected to shock by rapidly shifting the temperature to 37 to 43 degrees Celsius. It also is inserted through an electroporation process where the recombinant DNA is subjected to a voltage electrical pulse.
9. Compare and contrast between restriction endonucleases &CRISPR-Cas9 system.
Both restriction and CRISPR-Cas9 are used to cleave DNA around the center of the strand instead of cutting at the end.  Even though the two enzymes differ in their location of cleaving the DNA, restriction endonucleases their recognize and cleave DNA at specific sequences referred as recognition site to generate a set of smaller fragments. In contrast, CRISPR-Cas9 instructs RNA and also introduces a double-strand break in the genomic DNA.  Mainly its identifies and cutting target DNA at any point of the strand. It helps to eliminate unwanted mutations sites within a gene sequence.
10. Discuss two proposed mechanisms to explain the evolution of genomes
Charles Darwin proposed the neo-selection theory on the observation made on the organization and the eukaryotic evolution genome, specifically the vertebrate genome. The theory explains that AT- biased mutational inputs in vertebrates push some DNA regions under a specific GC threshold.  The decline of GC level causes regional changes in chromatin is likely to cause a harmful impact on replication and transcription, thus providing a solution to the selection challenge.
The theory of the prokaryotic genome explains that the prokaryotic organism contains a small genome that is tightly packed with protein-coding genes, double-strand DNA, and circular. The compactness of protein-coding genes is due to a combination of the deletion bias and purifying selections, eradicating nonfunctional and noncoding sequences.
11. Compare & contrast between homologous& analogous structures
 Both homologous and analogous structures have a similar embryonic origin. Homologous structures are structures that are similar to related organisms since there has the same embryonic origin. The structures may have similar or different functions with related organisms. For example, the leg of a dog and a man's arm is known as homologous structures since they have different functions although they belong to similar embryonic origin. On the other hand, analogous structures are structures that are similar and perform similar functions. For example, a wing of an insect and a bird wing is analogous since they perform a similar function.
12. Elaborate on the application of the Hardy-Weinberg equation
Hardy –Weinberg equation is a mathematical equation applied to calculate the genetic variation of the population at constant. It explains the fixed occurrence of alleles and genotypes in a constant population.  Further, it illustrates that the population would be equilibrium from one generation to another to eliminate evolutionary forces.
13. Discuss three mechanisms used by bacteria to fight against phage infections
     Phage adsorption to host cell surface of bacterial. It prevents infection by interacting with binding proteins of the bacteriophage and receptors on the host cell surface; thus, the virus identifies and attach its DNA molecule.  
Restriction modification the process involves the methyl transferase enzyme that protects the genome from attack by its endonucleases. Methylated phage is more resistant to infections since it contains inactive restriction endonucleases, which cannot cleave the DNA molecules of the host.
Entry superinfects ion exclusion is a process that prevents a secondary infection to already infected bacteria. This is where bacteria encode proteins to obtain the super infection exclusion. The encoded proteins disrupt the DNA release to enter into the host cytoplasm. It prevents the breakdown of viral peptidoglycan, thus preventing it from entering the phage.
 14. How to select bacteria colonies when carrying recombinant plasmids
 Bacteria colonies can be identified through the screening. It is carried out using Escolar stains that contain the lac Z gene.  The bacteria will be grown into two resistant antibiotics. Colonies that do not contain plasmids are white in colour, while those with plasmids contain antibiotic resistance gene are blue in colour.
15. Compare and contrast two possible outcomes in using CRISPR –Cas9 systems. 
CRISPR –Cas 9 system results in mutations of DNA. It interferes with gene causing cleavage of Cas9, which causes damage to the DNA. Therefore, it led to abnormal gene sequences due to mutation. On the other hand, it can also help to also introduce a double-strand break in the genomic DNA.  Mainly its identifies and cutting target DNA at any point of the strand thus eliminating unwanted mutations sites within a gene sequence.


