
A CASE STUDY OF THE EFFECTS OF MUTATION SICKLE CELL ANEMIA

DNA and Mutations: A case study of the effects of mutation: Sickle cell anemia. Sickle cell anemia is a genetic disease
with severe symptoms, including pain.

A variety of chemicals beyond those mentioned here are known to induce such mutations. Indeed, researchers
have found an extremely high rate of occurrence of this UV-induced C-to-T fingerprint-type mutation in genes
associated with basal cell carcinoma, a form of skin cancer Seidl et al. L-glutamine use was supported by the
FDA starting at the age of five, as it decreases complications. However, if the cytosine residue in question is
methylated a common modification involved in gene regulation , deamination will instead result in conversion
to thymine. Noel had been admitted to the Chicago Presbyterian Hospital in December suffering from
anaemia. Spontaneous Mutations Mutations can also occur spontaneously. Red blood cells with normal
hemoglobin hemoglobin-A are smooth and round and glide through blood vessels. Pain relief is provided to
reduce the pain associated with sickle cell crisis. In agreement with this hypothesis, studies have revealed
increased repeat instability following induction of double-stranded breaks and UV-induced lesions, which are
corrected by nucleotide excision repair. When both parents have the genetic defect, there's a 25 percent chance
that each child will be born with sickle cell disease. The agarose-ethidium mix is poured into an agarose gel
well tray. These structures cause red blood cells to become stiff, assuming a sickle shape. Because
electrophoresis, restriction digest, and pipetting techniques are novel for the target audience, additional time is
needed to introduce these concepts. In these so-called frameshift mutations, entire proteins are altered as a
result of the deletion or insertion. In this activity, students explore a genetic disease from the level of DNA to
protein to cell to phenotype using contemporary molecular biology tools and techniques such as restriction
endonucleases, DNA agarose electrophoresis, cellulose acetate electrophoresis, and microscopy. Sickle cell
disease is an autosomal recessive disorder. These parasites multiply within red blood cells, causing symptoms
that include anemia, lightheadedness, shortness of breath, tachycardia, fever, chills, nausea, and, potentially,
coma and death. It's quite likely that you will have lost your place. People who carry only one copy of the
sickle cell gene do not have the disease, but may pass the gene on to their children. Each of these mechanisms
is discussed in greater detail in the following sections. The parents each carry one copy of the mutated gene,
but they typically do not show signs and symptoms of the condition. Background The United States has a
great need for a science workforce for the 21st century, especially in the area of biomedical sciences 12a, 12b ;
however, relatively few students are strongly engaged in advanced science courses in precollege. Thus,
mutations are often detrimental to individuals, but they serve to diversify the overall population. Anyone from
at risk groups having a general anaesthetic is tested for sickle cell anaemia. Keywords: sickle cell, restriction
digest, cellulose acetate, genetics, inquiry-based learning genetic variation and natural selection are known to
lead to both benefits and deleterious effects on organisms. Hemoglobin protein analysis by cellulose acetate
electrophoresis. Neel and E. For instance, dioxin intercalates between base pairs, disrupting the integrity of the
DNA helix and predisposing that site to insertions or deletions. About one in 12 African Americans and about
one in Hispanic Americans carry the sickle cell trait, which means they are carriers of the disease. Cerebral
infarction occurs in children and cerebral haemorrhage in adults. The rapid breakdown of red blood cells may
also cause yellowing of the eyes and skin, which are signs of jaundice. The relatively small number of
individuals with homozygous sickle cell disease SS typically died early in life due to complications of sickle
cell anemia. This mutation can then be inherited in daughter cells or in embryos if the mutation has occurred
in the germ line. But in many cases, evolutionary change is based on the accumulation of many mutations,
each having a small effect. When the mutant DNA undergoes a second round of replication, the incorrectly
incorporated base adenine acquired during the previous replication round is used as a template for synthesizing
a new DNA strand. The result is the deletion of a DNA sequence in one chromosome, and the insertion of a
DNA sequence in the other chromosome. Sickle cell disease is caused by a mutation in the hemoglobin-Beta
gene found on chromosome  The mutations that cause sickle cell anemia have been extensively studied and
demonstrate how the effects of mutations can be traced from the DNA level up to the level of the whole
organism. Gene Therapy Offers Promise of a Cure: Researchers are experimenting with attempts to cure sickle
cell disease by correcting the defective gene and inserting it into the bone marrow of those with sickle cell to
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stimulate production of normal hemoglobin. The latter involves the exchange of a significant portion of the
person's red cell mass for normal red cells, which decreases the level of haemoglobin S in the patient's blood.
In most cases, the extensive network of DNA repair machinery that exists in the cell halts cell division before
an incorrectly placed nucleotide is set in place and a mismatch is made in the complementary strand. Ideally, a
close relative allogeneic would donate the bone marrow necessary for transplantation. In contrast to its adverse
effects on cardiovascular health, sickle cell disease has beneficial effects relative to another disease, malaria,
an infection that significantly lowers cytoplasm pH increasing acidity , causing hemoglobin to release oxygen
and thereby slowing the transit of red blood cells through capillaries.


