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ABSTRACT 
Variation in DNA, and genes to a lesser or greater 

extent, can play an important role in most diseases; that is 

because this variation in will reflect and affect the function 

of DNA, and genes (combined genes and DNA or 

separately). This can be affected by environment, life style, 

as well as the inheriting from parents and previous 

generations. All these factors can contribute in human 

diseases. There are different alterations in genes, like 

imbalance and inequality in chromosomes, disorder in gene 

(deficiency in gene, which could be complex or single 

disorder), and cancer. In the last decades, scientists were 

focus on medicine and genetics; they pay an extensive 

attention to reach better understanding about diseases and 

their causes, to serve patients in better way. This tendency 

and preparations were focused on genes and the changes 

that may occur, and the sequences of these changes on 

health. In this regard scientists studied the epigenetic 

diseases as well, and the application of genes in therapy. 

Implementation of these concepts in labs and clinics 

required full understanding of genetic alterations. 
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I. INTRODUCTION 
 

The body of human usually builds up and 

consists of millions of tiny cells; each of which has its 

own function and a certain role, such as smell, light 

sensation, oxygen absorbance and so on. In general, the 

cell has nuclei which has chromosome. Commonly, each 

cell in human has 23 pair of chromosomes (autosomes). 

Simply, the responsibility of chromosomes is to transfer 

the information of the genes from parents to their kids
(1-5)

. 

In human being, chromosomes are sorted in to 2 

types, two chromosomes (allosomes), which  are either Y 

and X. Typically female kid (child) take only X 

chromosomes from both parents, while male kid (child) 

take X from mother and Y from father. Every 

chromosome is built up from what is called DNA 

(Deoxyribonucleic Acid). The role of this DNA is to 

manage proteins production, when to produce them and 

where, and it has all the required information to achieve 

that. Commonly, proteins contain amino acid and build 

up from it as a main unit of its structure, and each 

molecule of proteins has a certain function that plays it in 

the body, organs, tissues and starting from the cells 
(6-8)

. 

Genes are an exact length of DNA molecules by which it 

verifies the protein via amino acid molecules lengths. 

There are some types of proteins that are required and 

necessary for all types of cells, while other types are not 

needed by every cell. This selectivity is because of the 

protein structure, and precisely according to what is 

known as gene code, and in accordance to that, switching 

the sequence of genes (the code) will result in diverse in 

structure, and different function of the protein 
(9-10)

. 

Mutation is gene with dysfunction (defective gene), this 

defect in gene is the main reason that accounted to cause 

diseases. This mutation in gene start from the sperm or 

the egg cells, and can inherited from parents. The illness 

and disease generally happened because of mutation in 

one or many genes 
(12)

. 

In relation to that, and according to the level of 

defect in gene, the diseases can be classified into four 

main categories 
(13-15)

 

➢ Disorders due to mitochondria: These types of 

diseases are caused by defect in the DNA that exists in 

the mitochondria itself, and because mitochondria is 

responsible for providing energy to the cell itself, and to 

whole body; this genetic mutation and defect can have 

eventfully influence on muscles, brain, kidney, liver, 

eyes, pancreas, heart, as well as nerves. 

➢ Disorders due to chromosomes: These types of 

diseases usually happened due to abnormal things in 

chromosomes, such as, duplication, alteration, missing. 

This abnormality known as syndrome (such as Down and 

mosaic Down), which will lead to physical distortions 

such as abnormality in physical appearance as well as 

heart problem, and disorder in thyroid. 

➢ Disorder due to multi factors: These types of 

disorders can happen due to environment, surrounding, 

bad habits, cancer, diabetes, hypertension. 

➢ Disorder due to defect in single gene: This kind of 

disorder occurs due to mutation in one gene, such 

diseases that resulted are dystrophy in muscles, cystic 

fibrosis, anemia, and much more. 

 So defective genes can cause or participate in a 

lot of communicable and infectious diseases such as 

cancer and tuberculosis. 

 

II. DOWN SYNDROME (SIGNS AND 

SYMPTOMS) 
 

Down syndrome has a certain hallmark that 

appears and shows on babies. On the other hand, each 

feature has certain look according to the type of the gene 

(genotype), which reflects on the looking of the child and 

has a diverse mark that can be noticed on every patient 
(5,16). 
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In general, there are common signs and 

symptoms, such as the following: 

 

1. Small neck and undersized head (small). 

2. The face look flat. 

3. Sloping eyes and looks upward. 

4. The positions of ears are not normal (lower), and 

look like flat. 

5. Protrude and large tongue (abnormal tongue). 

6. Muscles look weak and lack. 

7. Extra weight (have obesity). 

8. Joints are flexible. 

9. Fingers are short, and the hands look like wider than 

normal one. 

10. Disability in thinking and intellective brain (mental 

disorder). 

11. Development delay. 

 

III. MUTATION AND DEFECTIVE 

GENES 
 

In general, the main causes of mutation are the 

changes that happened to the DNA accidently. According 

to geneticists, mutation is defined as transmissible 

alteration in the sequence of the DNA and cause changes 

in the code. These changes may cause damage to the 

proteins, and may propagate and spread from cells, to 

tissues, and organs, and eventually cause disease. The 

consequence of the mutation usually ends with a certain 

signs and implications on the whole body of the human 

being 
(17-21)

. 

Variants may inherited from parents (father or 

mother), or may related to the diseases itself (pathogenic), 

and sometimes it is classified as unknown (because it is 

not related to parents nor to disease). However some 

variation occurred during duplication of DNA (during 

cell division). Also there are a mutations that happened 

due to environmental reasons such as exposure to 

chemicals, radiation, or biological viruses. Not all types 

of mutations are bad, some of them could be useful and 

beneficial and this can be refers to the creation of diverse 

genes. Besides, there are a lot of mutations that has no 

bad effect on health, these types of mutation are classified 

as “ silent mutations” 
(22)

. In this review article the 

researchers will focus on the harmful mutations that 

considered as a reason for diseases. 

 

IV. MUTATIONS THAT ARE 

INHERITED 
 

These are inherited with disorder in genes, such 

as anemia, cystic fibrosis, color blindness, 

phenylketonuria, and a lot more. These disorders are 

happened due to single gene mutation. The majority of 

these diseases were recessive, and that’s mean, to be 

effective on the person and cause disorder to him, he 

must receive or inherited 2 copies at that time, this will 

caused mutation to gene and eventually leads to disorder, 

and that’s why it is not good to marry relatives, because, 

this will increase the possibility of inheriting 2 copies of 

disordered genes (mutated with deficiency) 
(23)

. 

It is good to know that patients having these 

genes with bad effect are died in most cases before they 

inherit the genes to their offspring. It was estimated that 

there are from five to ten very bad genes that may cause 

death, but they are exist in one copy only and this will not 

enable them to be noticeable, marked, and manifested. In 

general, cancer resulted from a sequence of disorder and 

mutations in only one single faulty cell which cause 

missing or damage a certain gene (precisely p53), this 

gene is responsible to produce a certain protein that 

prevent the mutated and damaged cell from growth, 

dividing and spreading, and eventually be become 

canerous 
(24-25)

. 

Figure 1 represents a scheme of what does 

defective gene means. 

Figure 1: Deficiency in genes 
(22) 
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V. GENETIC DIVERSITY AMONG 

HEALTHY PEOPLE, AND 

POPULATIONS 
 

Since there are no 2 persons looks like the same 

or identical (except twins), this indicates that the DNA in 

each one is different and diverse from others. this usually 

referred to the single nucleotide polymorphisms (SNPs).  

There are around 3,000,000 SNPs in the genome, and 

there are around 2 thousands alternates, which indicates 

unlimited sequence of the nucleotide. This variation is 

related to what is called CNVs (copy number variation) 

which mainly occurs in the coding of the DNA. Some of 

these variations that cause damages in the function of the 

gene are either predicted or known. Among them there 

are around eighty five variants that may affect the 

productivity of proteins and affect their functions, and it 

is well known now that these variations are the main 

reason of the most of the diseases that may appears in the 

individuals 
(22-24)

. 

The variation peak will be much more between 

mixed populations, especially among populations that 

consist and build up from immigrants such as USA, 

Canada, or countries that has different ancestry, but only 

a very rare and specific genetic variation can be noticed 

among homogenous populations, and a number of these 

differences can be related to the environment which can 

cause some adaptations in genes such as, skin color, body 

shape, hair type, eye color, tooth 
(26-27)

. The enormous 

variation in genotypes among human beings makes things 

very complicated to level that scientists become unable to 

distinguish variants that has association and relation with 

diseases and the benign variants. Furthermore there are 

some variations that have effect on the harshness 

(struggle and severity) towards diseases. This 

complication further increase the investigations to study 

the influences of genomic deficiency and their 

contribution in different diseases. Many scientific 

methods and procedures are used to determine if the 

deficiency referred to proteins, genes, or chromosomes 

and decide the effect of each one of them. This need a 

very good collaborations between clinics and 

laboratories. The researchers, and the scientists put a 

certain role and regulation to name the genes in human 

beings, this system called HUGO Gene Nomenclature 

Committee (HGNC), while the disorder genes (genes 

with variations) are named to different system called 

Human Genome Variation Society (HGVS) particularly 

the variation in DNA 
(22-26)

.
 

 

VI. COMPLEX DISORDERS 
 

Monogenic disorder is related to the variation in 

one gene which has a very little impact, however there is 

different type of variation in gene which has multi effect 

called (multifactorial disorder), and best examples for this 

type of disorder are schizophrenia, diabetes, heart 

diseases, which appears as a result of several variations in 

genes in addition to the influence of the environment, this 

variation have different impact and may increases the risk 

of the disease 
(29-30)

. Type 2 diabetes, which is very 

frequent around the world, is considered as a result of 

complex variations in several genes, the contribution of 

the environment on this disease is usually has relation 

with exercise, diet, in addition to habits (such as spending 

long time watching TV), and the style of life of patients. 

The effect of genetic disorder in type 2 diabetes is very 

little compared with type 1 diabetes which normally 

characterized due to the loss in production of insulin, 

which comes as a result of damage in the pancreas 
(31)

. 

There many approaches to investigate if the type 

2 diabetes is due to gene variation; it is by check a certain 

gene named loci (which is a certain gene in 

chromosome). An alternative approach  is by checking 

the insulin receptors PPARG. To reach the defected gene 

it is necessary to investigate the loci as well (a certain 

gene in insulin receptors which is responsible for 

metabolism of glucose). Investigating PPARG and loci 

can occur if the diabetes due to deficiency in glucose 

receptors genes or due to glucose metabolism gene 
(22-32)

. 

Figure 2 represent a scheme of type 2 diabetes 

(T2D) risks. 

 

 
Figure 2: type 2 diabetes risks 

(22)
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VII. MUTATIONS ASSOCIATED WITH 

CANCER 
 

Cancer is a very common and well known 

disease. It is thought to affect quarter of world 

population. This prediction is due to abnormal increasing 

in the rates of diagnosed cancer cases all over the world, 

this is due to increasing in the size of population, as well 

as the longevity (prolonged existence of the human 

beings lives) 
(22-28)

. There are a lot of cancer types and 

origins such as prostate, breast, colon, brain, bladder, and 

much more. Each kind demonstrate singular rate of 

mortality, and survivals. But all types of cancers shared 

the abnormal growth of cells which shows uncontrolled 

and wild propagation (proliferate) which end with a 

tumor. Two types of tumors, benign, by which cells 

shows limited growth, cells do not attack and damage the 

whole tissue, do not spread to other body parts, and cells 

can keep doing its function (or keep active in certain 

activities), but if the cells shows uncontrolled growth, 

spreading, it is called metastases, which end with death 
(10-14)

. Figure 3 shows the number of mutation in different 

types of cancers. It is clear from this figure that some 

types of cancers combined with hundred thousand of 

mutations such as lung cancer and melanoma. 

 
 

Figure 3: Types of cancers with their mutation numbers 

 

In 2011, Hanahan & Weinberg 
(17)

 indicate that 

there are many factors that can contribute in the abnormal 

growth of cells, among these factors are: 

 

❖ The uncontrolled growth of cells is due to inherent 

aptitude to divide. 

❖ Cells don’t respond to the growth inhibitors 

❖ Cells promote a certain environment to keep 

growing. 

❖ Cells developed their ability to spread and move to 

new and further tissues. 

❖ Cells have ability to promote increase in blood to 

provide more nutrients and oxygen to enable them to 

keep growing. 

❖ Cells are mutated. 

❖ Resist death. 

 

These changes in the cancer cells are mainly 

attributed to alterations in the genomes. The mutation 

normally increase the ability of chromosomes to have 

some changes (micro mutations); such as translocation, 

deletion, inversions, and duplicated. 

 

VIII. CONCLUSIONS 
 

➢ Disorder, defective genes cause diseases. 

➢ There are different types of disorder in chromosomes 

and genes that cause disease, due to inheritance factor, 

among them are single/or multifactorial, and 

mitochondrial. 

➢ Different types of cancer combined with different 

number of mutations, each type has certain number of 

mutation. 
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