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 Introduction.	
A study on the comparisons and differences between Mendelian and genetically complex diseases is important to research. Mendelian phenotypes are a result of changes in invariants in a single gene. They can be transmitted from parents to offspring in patterns such as X link, autosomal dominant, and autosomal recessive. Mendelian genetics is based on three principles as summed up by (1, p. 411-422). The principles are the law of independent assortment, the law of segregation, and the law of dominance. On the other hand, a complex phenotype represents the sequence of interactions of non-genetic and genetic determining factors. The complex genetic phenotypes are common in the population.
The research was to find out how individual genes are involved in health and diseases. To add to that, understanding genetic diseases helps in learning more about enhancing and promoting health by preventing diseases. The study has another rationale in childhood development studies by providing building blocks that are essential in understanding the patterns of inheritance that are complex.
The disease studied conducted in the research are leukemia and lung cancer. Lung cancer occurs when cells in the body grow out of control. When cancer starts in the lungs and spread to lymph nodes of other organs in the body. Lung cancer is caused by a wide risk factors and the major one of concern is inheriting from family members (2, P 681-703). That translates to a problem with the genome and DNA composition, which is part of genetically complex diseases. Leukemia disease on the other hand is cancer of the blood including bone marrow. There are many forms of lung cancer which are acute lymphoblastic leukemia and acute myeloid.it is not a hereditary disease but a genetic one because it relates to a person's DNA.DNA determines the growth, development, and function of body cells.
Several findings can be drawn from the two research papers about Mendelian and genetic complex diseases. The first one is that complex disorders are common in the general population whereas Mendelian disorders are very rare in the population. Another observation is that complex genetic disorders arise from the interaction of susceptible environmental factors and loci. Mendelian diseases on the other hand have predictable inheritable patterns that present themselves from a single causative mutation that takes place in a gene.
Methodology.
TaqMan assay analysis was used to amplify and detect specific alleles and genomic DNA. It works by using a double-stranded DNA template together with the Tag polymerase enzymes. Two primers are also used in the analysis process. The required detection requires probes that have different fluorescent reporters. There are three samples used in the analysis. The assay used the DNA from white blood cells of a healthy individual and the other one was from HCC2B7 genomic DNA from a lung cancer sample. The process that followed involved doing the DNA samples separately.
Gene expression.
TaqMan gene expression is based on nuclear chemistry that put into use fluorogenic probe which enables the detection of specific PCR as it accumulates during PCR. It contains unlabeled primers and a TaqMan probe with a FAM or VIC dye on the 5’ end with a nonfluorescent quencher on the 2’end. At the start of PCR, the temperature is raised to denature double-stranded DNA, and doing this quenches signal from the fluorescent dye on 5’end.it is then followed by lowering the temperature to allow probe and primers to align their specific target sequences. The final part is when Taq DNA polymerizes new strands by using unlabeled primers. Each cycle of PCR releases dye molecules that increase the intensity of the amplicon synthesized.
Genotyping.
Genotyping consists of pre-optimized PCR pairs and two probes for allelic discrimination. Genomic DNA is introduced into a mixture of TaqMan Master Mix, forward and reverse primers, and two TaqMan MGB probes (3, P 847-59). The MGB anneals to a complementary sequence thereby suppressing reporter fluorescence. Lastly exonuclease of ampliTaq DNA polymerase probes hybridized target. Cleavage separates the reporter dye from quencher dye and thus increases the fluorescent reporter. The increase takes place when the amplified target is complementary to the probe and therefore the fluorescent signal generated by PCR amplification indicates the alleles which are in the sample.
Copy number variation.
TaqMan copy number assay was run together with copy number reference assay in real-time Polymerase Chain Reaction. Copy number detected the target gene or genome sequence whereas copy number reference presents in two copies in a diploid genome (4, p451-81). During PCR copy number assay, copy number reference assay, genotyping master mix are mixed in a tube.gDNA then denatures leaving the assays to attach to their sequence. The target and reference sequence are however amplified by AmpliTagGold DNA polymerase. It has 5’enzyme activity that cleaves probes hybridized to amplicon sequence. Accumulation of PCR products can then be detected by monitoring an increase in fluorescence of reporter dye at each cycle.


MicroRNA.
Quantification using TagMan advanced mRNA requires a cDNA synthesis that is followed by detection using real-time PCR.cDNA incorporates a 3’poly to the 5’adapter followed by t=reverse transcription with a universal primer. miR-Amp reaction then takes place to increase miRNA cDNA before detection by qPCR. Advanced miRNA employs a minor grove binder that anneals to complementary sequence between forward and reverse primer sites. The melting temperature then increases without an increase in probe length to allow the designing of shorter probes (5, p515). An intact probe suppresses reporter fluorescence. Probe cleavage separates reported dye from NFQ resulting in increased fluorescence.
Mutation detection.
Detecting mutation is then based on novel competitive allele-specific TaqMan technology. It combines allele-specific TaqMan qPCR with allele-specific MGB to suppress nonspecific amplification of non-target allele. The mutation present is calculated based on the differences in Ct for mutant alleles and their corresponding wild allele assay’’’. It can also give information on a gene reference assay and mutant allele assay.
Next generation DNA sequencing library {methylation}
DNA methylation is a biological process that involves the addition of methyl groups into DNA molecules. Methylation changes the activity of the DNA segment without necessarily changing the sequence. When located in a gene promoter, DNA methylation acts in suppressing gene transcription. During that process of methylation, the DNA pattern in the genome changes as a result of the dynamic processes that involve the activities of methylation and demethylation.
[bookmark: _GoBack]The sequencing used genomic DNA from the white blood cells of a healthy individual. With DNA sequencing, an identifier with information about the sequencing was run in the cluster. The contents of it varying according to BCL and FASTQ conversion. The sequence consisted of the base cells A, C, T, G, and N. The separator has a + sign and the base cells have quality scores. They are encoded using ASCII characters to represent numerical quality scorers. Methylation in DNA cells with leukemia and lung cancer was also conducted using the said procedure.
Results.
From the test done, the tabled results were obtained.
Table 1. PCR components before and after concentration.
	Components for PCR
	Stock concentrations 
	Final concentration in reaction Hpall
	Amount of concentration in reaction-Mspl

	Digested and ligated DNA template 
	
	20ng	
	4ong

	Mytaq
	2X
	1X
	1X

	Adaptors FWD
	5mM
	0.5mM
	0.5mM

	Nuclease free water
	To final volume 25ug.
	
	



The concentration of the three components in PCR proved to change after the TagMan process took place. The amount of Mytaq is reduced by half when the comparison between the initial and final concentration is taken into account. The change is attributed to the attraction of some components to the allele sequence of interest.
Table 2. Temperature and time were taken to for the process to take place.
	Step
	Temperature
	Time

	Initial extension
	72
	10 minutes 

	Initial denaturation
	95
	1 minute 

	2o cycles 
	95
	30 seconds 

	Final extension
	72
	3 minutes 

	Hold 
	10
	-



The results in the table indicate that during TaqMan copy number variation, the initial temperature for denaturing is highly raised beyond the optimum of 95 degrees. The time is taken for denaturing as the PCR undergoes 20 cycles continues for 30 seconds after initial denaturation that takes place for 1 minute. The final extension of the genome to get back to the room temperature at 72 degrees takes place in 3minutes time. Raising the temperature ensures that some alleles that are abnormal and carriers align themselves to their complementary sequence whereas the normal ones withstand the extreme heat and get back to their normal state. From the results, it’s important to note that time and temperature are essential in TaqMan assay processing of DNA cells of both healthy individuals and that of sick people.
The Whitney test was used in the analysis of different Ct values between EGFR and RNase. The use of Mann Whitney test in the analysis showed the difference that exists between the two independent RNase and EGFR. The test worked basing on two assumptions which were having one dependent variable that was measured as continuous ordinary level or using one independent variable that consisted of two categorical independent groups. An example of Mann-Whitney statistical calculation is in the appendix.
  Graph 1.Amplification plot graph for Ct values.

                                            


For TaqMan assay have an amplification plot graph showing individual data points for Ct values. I EGFR and RNase.It should have the measures of average and standard deviation overlying data points.

The mean of the two series would be obtained by getting the sum of the individual series and divide them by the number of the series. In this case, the average was 25.3 while that of series 1 was p.3 while that of series 2 was 16.7. The standard deviation calculated in series 1 was 5.167422 while the SD to series 2 was 1.567.
Graph 2. The result of Mann Whitney is displayed on the graph using brackets and symbols.

The figure above shows the results obtained from the Mann-Whitney tests.
Part of constructing a DNA sequence library includes agarose DNA gene which shows digestion of genomic DNA undigested, Hpall, Mspl] and the amplified products. Include a figure that shows DNA methylation of TAL1 and CDH1 in leukemia and lung cancer cell illnesses.
Graph 3. A figure showing DNA methylation of TAL1 and CDH1.
	
Discussion.
From sample 1 which involved a test on genomic cells of a healthy individual, the concentration of primers did not show a significant change as it was normal. The temperature returned to normal immediately after being subjected to denaturing temperatures. In sample two, the cells of a lung cancer patient, however, there were several changes observed in the PCR components. The volume and concentration of primer reduced as part of it got attracted to the test component (6, p485-93). The target component attracted another portion of it thereby confirming the genetic condition present. In the last sample of the genome DNA cells from the healthy individual remained in their correct sequence. The base cells were in the correct alternating mode. The effect of the amplification of the EGFR gene is that it increases protein expression, especially in breast carcinomas. It also provides instruction in the making of receptor proteins referred to as epidermal growth factor receptors.
Regarding ligation of mediated PCR, DNA methylations are confirmed to have several importance. It is essential in the slicing of retroviral elements. It also serves in the regulation of tissue-specific gene expression. It works for genomic imprinting. In addition to that, DNA methylation is responsible for the inactivation of the X chromosomes. Just as researched by (7, p321-6).methylation in different genomic regions exert different influences on gene activities as it bases it on the underlying genetic sequence. An example is tumor suppression in cancer diseases as methylation inhibits gene transcription.
To sum it up, there was the point of gene specificity and expression of genes in TAL1 and CDH1. Gene specificity referred to the mutual information between the tissues and the corresponding transcript. Gene specificity allows the detection of housekeeping or highly specific genes by clarifying the meaning of the concepts in literature. There is an expression of genes TAL1 and CDH1. Expression of TAL1 can result in the coding of microRNAs protein-coding genes.CDH1 provides instructions for making a protein called epithelial cadherin or E cadherin. The expression helps in understanding advances in normal vascular epithelial cells.
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