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Bio 10, Writing Assignment
As a scientist from Australia in the 18th century, Gregor Mendel is the founder of modern genetics. He established inheritance laws following his pea plant experiments. His principles of inheritance have been broken down into inheritance laws: independent assortment law, the law of dominance, and the law of segregation. Independent assortment law states that the genes of various characteristics independently segregate, an implication that traits are inherited separately following the random line of chromosomes from gametes during meiosis. The dominance law regards recessive and dominant traits, in which dominant trait is defined as the features that express themselves in both homozygous and heterozygous trait organisms. The segregation law states that every organism possesses two alleles for every trait, each from each parent, and such alleles undergo random segregation at the meiosis stage, a process known as random assortment (Schmid, 2021). As U.S. National Library of Medicine. (2019) explains Alzheimer's Disease is a mental disorder of the brain. The progressive deterioration in an individual's cognitive abilities, memory, and eventually his or her capacity to perform even minor tasks. Other signs of the condition include restlessness, frustration, linguistic difficulties, and isolation.  The psychiatrist found improvements in the brain tissue of a woman who died of a psychotic disorder accompanied by memory loss. Its brain included irregular clumps, such as tangles and knots, which were the hallmarks of Alzheimer's Disease. This condition mainly causes dementia. The disease can be classified as either late-onset or early-onset. Individuals are infected for ten years before exhibiting signs, and the situation has a maximum duration of 25 years. Early-onset symptoms are less frequent and often occur between the ages of mid-30 s and 60 s, while late-onset symptoms appear afterward. Alzheimer's syndrome is inherited in an autosomal-dominated manner. Alzheimer's disease is closely associated with PSEN 1 and APOE e 1.

Data
 Below is a pedigree diagram of Alzheimer's disease:[image: ]
Figure 1: A pedigree illustrating PSEN1 gene mutation which aids the cause of early onset Alzheimer's disease. The squares represent males while circles represent females. The white shapes represent healthy individuals, whereas the black shapes show affected individuals.  The roman numerals represent each offspring generation
 In the figure, the individuals at each level form a generation defined by the roman numbers.  Cross is done between a male parent and a female parent.  Parents and their offsprings include a family.  In the pedigree above, there are 29 families, which form 8 generations.
The table below analyses the pedigree in figure 1:
	Family group
	Father 
	Mother 
	Children
	Children Outward Appearance (Phenotype)

	
	
	
	Male 
	Female 
	Male 
	Female
	Total 

	1
	Affected
	Affected
	1
	2
	100 %Alzheimer’s disease victims
	100 %Alzheimer’s disease victims
	100 %Alzheimer’s disease victims

	2
	Healthy
	Affected
	1
	0
	100 % Alzheimer's disease victim
	
	100 % Alzheimer's disease victim

	3
	Healthy
	Affected
	2
	1
	50% Alzheimer's disease victims
	100% Healthy
	33% Alzheimer's disease victims

	4
	affected
	affected
	0
	2
	
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims

	5
	Affected
	Affected
	1
	1
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims

	6
	Affected
	affected
	1
	0
	100 %Alzheimer’s disease victims
	
	100 % Alzheimer's disease victims

	7
	Affected
	healthy
	1
	1
	healthy
	100 % Alzheimer's disease victim
	50 % Alzheimer's disease victims

	8
	Healthy
	Affected 
	1
	0
	100 %Alzheimer’s disease victim
	
	100 % Alzheimer's disease victim

	9
	affected
	affected
	0
	1
	
	100 % Alzheimer's disease victim
	100 % Alzheimer's disease victim

	10
	affected
	Healthy
	1
	2
	Healthy 
	50 % Alzheimer's disease victims
	33 % Alzheimer's disease victims

	11
	affected
	affected
	1
	2
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims

	12
	Affected
	affected
	2
	2
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims

	13
	affected
	affected
	1
	0
	100 %Alzheimer’s disease victims
	
	100 % Alzheimer's disease victim

	14
	healthy
	affected
	0
	1
	100 % Alzheimer's disease victim
	
	100 % Alzheimer's disease victims

	15
	affected
	affected
	0
	1
	100 %Alzheimer’s disease victim
	
	100 % Alzheimer's disease victims

	16
	affected
	affected
	1
	1
	100 % Alzheimer's disease victim
	100 % Alzheimer's disease victim
	100 % Alzheimer's disease victims

	17
	Healthy 
	healthy
	1
	0
	healthy
	
	0% Alzheimer's disease victims

	18
	healthy
	affected
	1
	0
	100 % Alzheimer's disease victim
	
	100 % Alzheimer's disease victim

	19
	Affected
	affected
	0
	1
	
	100 % Alzheimer's disease victim
	100 % Alzheimer's disease victim

	20
	affected
	affected
	1
	0
	100 %Alzheimer’s disease victim
	
	100 % Alzheimer's disease victim

	21 
	affected
	affected
	1
	3
	100 %Alzheimer’s disease victim
	100 %Alzheimer’s disease victims
	100 %Alzheimer’s disease victims

	22
	affected
	affected
	1
	0
	100 %Alzheimer’s disease victim
	
	100 % Alzheimer's disease victim

	23
	affected
	affected
	2
	0
	100 %Alzheimer’s disease victims
	
	100 % Alzheimer's disease victims

	24
	affected
	affected
	0
	1
	
	100 % Alzheimer's disease victim
	100 % Alzheimer's disease victim

	25
	affected
	affected
	1
	0
	100 %Alzheimer’s disease victim
	
	100 % Alzheimer's disease victim

	26
	affected
	affected
	0
	1
	
	100 % Alzheimer's disease victim
	100 % Alzheimer's disease victim

	27
	affected
	affected
	2
	2
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims

	28
	affected
	affected
	1
	0
	100 %Alzheimer’s disease victim
	
	100 % Alzheimer's disease victim

	29
	affected
	affected
	2
	2
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims
	100 % Alzheimer's disease victims


Table 1: analysis of figure 1 pedigree
 	In the table, affected refers to the individual suffering from Alzheimer's disease, unlike a healthy individual.  The outward appearance of children suffering from the disease is expressed as a percentage which calculates using the formula:
 
The blanks in the table imply the percentage of affected individuals (male or female children) is null since such individuals were not sired.  
Discussion
From the table above, when one parent has Alzheimer's disease (affected), there is a higher chance of expressing Alzheimer disease v the offsprings (33%-100% as illustrated by families 2, 7, 10, 14, and 18 with probabilities of 100%, 50%, 33%, 100%, and 100% respectively). When both parents have Alzheimer's disease (affected), all the offspring they sire are Alzheimer's disease phenotypically victims as shown by all families with affected parents in the table above (such as family 1, 4, 5, 6 with 100% Alzheimer's disease affected children).  When all parents are healthy, all the offspring they sir reproduce are also beneficial, as shown by family number 17.
PSEN 1 gene is autosomal dominant.  It is capable of expressing itself in both heterozygous and homozygous states. According to Dai et al. (2017; Beecham, 2011), PSEN 1 is an autosomal dominant gene, an implication that it expresses itself in heterozygous and the homozygous state (Schmid, 2021). PSEN 1 gene is responsible for availing the sequence of protein manufacturing-presenilin, which further aids the production of peptides hence the description proteolytic y-secretase proteolytic subunit.  
The study by National Human Genome Research Institute (2019) explains that dominance is a situation whereby there are two versions of a gene. If one happens to be dominant, the other one becomes recessive. A dominant gene exposes itself phenotypically than other gene versions the species carries. A dominant gene mutation results in a disease. For recessive genes to express themselves phenotypically, an individual has to inherit both alleles from the parents. Recessive genes express themselves only in the homozygous state.  Thus, two copies of a gene each from every parent must be passed for the gene to express itself, while one copy of the dominant gene is enough for it to express itself phenotypically.
Alzheimer's disease is a continuous irreversible disorder of the brain that gradually damages thinking skills, memory, and finally, the individual's ability to do even more minor tasks. Restlessness, agitation, language challenges, and withdrawal are also other symptoms of the disease. The disease was named following Dr Alois Alzheimer in the inn 1906. The doctor discovered brain tissue changes in a cadaver of a lady who had succumbed to mental illness with symptoms of memory loss. Its brain had abnormal clumps, including tangles bundles, which later became the major features of Alzheimer's Disease. The disease forms the primary cause of dementia.
Alzheimer's disease can be categorized into late-onset and early onset. Individuals who get affected take a maximum of 10 years before displaying the symptoms, and the disease's course takes a maximum of 25 years. The earl-onset symptoms are less common, and it appears in when the victim is in mid 30 s -60 s whereas late-onset appears after that. Alzheimer's disease gets passed to offsprings in an autosomal dominant pattern (NIH 2017).  This implies that the trait expresses itself in heterozygous and homozygous individuals who possess the feature- a copy of an affected gene is enough to cause t Alzheimer's disease to appear in an offspring. According to the U.S. National Library of Medicine (2019), the illness's late onset appearance has not been established. 
Another gene that causes Alzheimer's disease is APOE e 1. Individuals who APOE e 1 gene possess a higher possibility of developing Alzheimer's disease and those who inherit APOE e alleles. However, not every individual includes a higher chance of developing the disease (there are instances where such individuals do not produce the abnormality). Also, not all individuals who have Alzheimer's disease possess APOE e 1 allele(s). According to NIH (2017), older victims who display Alzheimer's disease (those who are at least 80 years or older) are likely to succumb within three years of the disease's phenotypic appearance.  The disease has been ranked among the six diseases that cause deaths in the United States, but the most recent estimation states that Alzheimer's disease is 3rd disorder that aids most deaths. A specific cure for the disease has not been established.
Attributes NIH (2017), Alzheimer's disease to as neurodegenerative illness most common in elderly dementia individuals. The alarming rise of Alzheimer's disease cases has brought social and financial burden, and effective preventive strategies are required for delaying and enhancing slower progression of the disease. The brain of victims affected by the disease possesses hyperphosphorylated peptides, neurofibrillary tangles, and neurotic plagues. Further brain alterations for the patients suffering from the illness never exclude neuron loss, microgliosis, synapsis, and white matter. The patients who possess PSEN  1 possess earlier onset of the disease, with signs and symptoms starting at about 40 years. The mutation in PSEN 1 has been discovered to be associated with more significant risks of the disease. The observation was regarded to the changes of PSEN 1 alleles expression.

Conclusion
PSEN 1 is an autosomal dominant gene, an implication that it expresses itself in heterozygous and homozygous states. If at least one parent of an offspring possess the genes, there is a higher possibility of the offspring expressing Alzheimer's disease phenotypically. PSEN 1 gene is responsible for availing the sequence of protein manufacturing-presenilin, which further aids the production of peptides hence the description proteolytic y-secretase proteolytic subunit.  The other PSEN 1 names are FAD, AD3, Alzheimer's disease 3, presenilin 1, PS 1, PSN1 human, S 182 protein, and PSNL 1 gene product.  The y-secretase is responsible for breaking down amyloid precursor protein, commonly known as APP, into aids the bundle growth. 
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