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Metabolic disorder

Missing enzyme to convert Phenylalanine to Tyrosine

Gene for phenyalanine hydroxylase is found on Chromosome 12

Leads to mental retardation, decrease pigmentation of hair and skin and 
eczema
Because tyrosine is used by the body to make melanin (a component of the 
pigment found in the hair and skin), failure to convert normal levels of 
phenylalanine to tyrosine can lead to fair hair and skin.[2]
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Genetic testing can be performed at any stage of development, even before the 
onset of symptoms. This fact raises several ethical debates: the age at which an 
individual is considered mature enough to choose testing; whether parents 
have the right to have their children tested; and managing confidentiality and 
disclosure of test results. Genetic counseling has developed to inform and aid 
individuals considering genetic testing and has become a model for other 
genetically dominant diseases.
HD is one of several trinucleotide repeat disorders which are caused by the 
length of a repeated section of a gene exceeding a normal range.[13] The HTT 
gene is located on the short arm of chromosome 4[13] at 4p16.3. HTT contains 
a sequence of three DNA bases—cytosine-adenine-guanine (CAG)—repeated 
multiple times (i.e. ... CAGCAGCAG ...), known as a trinucleotide repeat.[13] 
CAG is the genetic code for the amino acid glutamine, so a series of them 
results in the production of a chain of glutamine known as a polyglutamine
tract (or polyQ tract), and the repeated part of the gene, the PolyQ region.[

25



26



Genetic testing can be performed at any stage of development, even before the 
onset of symptoms. This fact raises several ethical debates: the age at which an 
individual is considered mature enough to choose testing; whether parents 
have the right to have their children tested; and managing confidentiality and 
disclosure of test results. Genetic counseling has developed to inform and aid 
individuals considering genetic testing and has become a model for other 
genetically dominant diseases.
HD is one of several trinucleotide repeat disorders which are caused by the 
length of a repeated section of a gene exceeding a normal range.[13] The HTT 
gene is located on the short arm of chromosome 4[13] at 4p16.3. HTT contains 
a sequence of three DNA bases—cytosine-adenine-guanine (CAG)—repeated 
multiple times (i.e. ... CAGCAGCAG ...), known as a trinucleotide repeat.[13] 
CAG is the genetic code for the amino acid glutamine, so a series of them 
results in the production of a chain of glutamine known as a polyglutamine
tract (or polyQ tract), and the repeated part of the gene, the PolyQ region.[

27



28



Tay-Sachs disease (TSD) is hereditary. A mutation in the Hex-A gene causes 
the body to have no or very low levels of the Hex-A enzyme. Without Hex-A, 
cells (especially nerve cells in the brain) are unable to break down fatty waste 
products. The waste products begin to build up inside the cells causing it to 
swell and eventually die.

Since the Hex-A gene was isolated in 1985 it is believed there are between 75 
and 100 different mutations that can cause TSD. The various mutations can 
result in Infantile (most common), Juvenile or Late On-Set. The Infantile and 
Juvenile forms of the disease have never been treatable and have always 
resulted in death. The Late On-Set form works at a slower pace, but continues 
to progress as cells clog with waste product.

The pace of the disease is directly related to the amount of Hex-A the affected 
person has. Infantile cases generally have no Hex-A present and therefore the 
disease progresses very quickly – often resulting in death by age 3. The 
damage caused by the gene mutation actually begins to occur in the fetal 
stages of development, but symptoms are often not evident for months after 
birth. Most TSD sufferers appear totally normal at birth and for some time 
after that.
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A person can only be affected by Tay-Sachs Disease when two carrier parents pass a 
Hex-A gene mutation to their child. When two-carrier parents have children, three 
outcomes are possible.
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The short answer is, probably strawberry blonde. There are some unusual 
factors to consider here.
Red hair is not actually a recessive gene (like blonde is), but is rather an 
"incomplete dominant." In the world of genes, there are dominant genes, 
which take over any recessive gene (brown, black), recessive genes (blonde), 
which will be taken over by any dominant gene, or incomplete dominent genes 
(red). Incomplete dominant genes will "blend" with any dominant, recessive or 
other incomplete dominant gene. I, for example, have "auburn" hair, which is 
essentially red blended with brown. Strawberry blondes are red blended with 
blonde.
So you've got yourself a red headed parent (let's call those genes aa) and a 
blonde parent, which we'll represent as bb. 100% of the offspring will have 
one hair color gene from each parent, or ab. This means red and blonde. Since 
red will always blend with other genes, the resulting hair color should be a 
blend of blonde and red, or strawberry blonde. In the case of my parents, 
which both have brown hair (let's call the brown/black genes C), either one 
parent or possibly both are carrying one "a" in addition to their brown or black 
genes, with the possibility of even a blonde thrown in (CC, Cb, or Ca). My 
parents are probably (Ca, CC). I'm probably a Ca, or a blend of brown and red. 
This result has an outcome likelihood of 50%.
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http://www.dailymail.co.uk/news/article-557762/Tiny-teenager-India-smallest-
girl-world.html

Achondroplasia is caused by a mutation in Fibroblast growth factor receptor 3 
(FGFR3). In normal development FGFR3 has a negative regulatory effect on 
bone growth. In achondroplasia, the mutated form of the receptor is 
constitutively active and this leads to severely shortened bones.People with 
achondroplasia have one normal copy of the FGFR3 gene and one mutant 
copy. Two copies of the mutant gene are invariably fatal before or shortly after 
birth. 
Achondroplasia affects nearly 1 in every 25,000 to 40,000 children
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Under the influence of a fibroblast Growth Factor (FGF) which binds to a 
receptor (FGFR3) a signal transduction pathway is set in motion that uses 
phosphorylation of a tyrosine kinase to ultimately inhibit the proliferation of 
cartilage cells which are responsible for bone growth.  In Achondroplasia, the 
receptor has mutated so that it is always ON even without a FGF.  This means 
that there is severe depression of bone elongation.

http://www.docstoc.com/docs/51603124/Natural-History-of-Achondroplasia

A putative model for FGFR3 signaling. The receptor is shown with both a 
extracellular and intracellular domain. Binding of the ligand (FGF) to the 
receptor in the presence of heparan sulfate proteoglycans, results in receptor 
dimerization and autophosphorylation of several FGFR3 tyrosine residues in 
the cytoplasmic domain, which stimulates tyrosine kinase activity. These 
phosphorylated tyrosine residues provide a means to recruit and phosphorylate 
other molecules, furthering the FGFR3 signal transduction pathway. Recent 
studies have shown that mutations in the FGFR3 gene can allow constitutive, 
ligand-independent activation of the receptor. For the common achondroplasia
and TD mutations, this leads to the activation of Stat1 and cell cycle inhibitors, 
eventually leading to cell growth arrest.
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http://edrv.endojournals.org/content/21/1/23/F10.expansion
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a rapidly developing cancer that develops from the immature cells of a retina, 
the light-detecting tissue of the eye and is the most common malignant tumor 
of the eye in children
In germinal retinoblastoma, mutations in the RB1 gene appear to be inherited 
in an autosomal dominant pattern. Autosomal dominant inheritance suggests 
that one copy of the altered gene in each cell is sufficient to increase cancer 
risk. A person with germinal retinoblastoma may inherit an altered copy of the 
gene from one parent, or the altered gene may be the result of a new mutation 
that occurs in an egg or sperm cell or just after fertilization. For retinoblastoma 
to develop, a mutation involving the other copy of the RB1 gene must occur in 
retinal cells during the person's lifetime. This second mutation usually occurs 
in childhood, typically leading to the development of retinoblastoma in both 
eyes.
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Amelogenesis imperfecta can have different inheritance patterns depending on 
the gene that is altered. Mutations in the ENAM gene are the most frequent 
known cause and are most commonly inherited in an autosomal dominant 
pattern. This type of inheritance means one copy of the altered gene in each 
cell is sufficient to cause the disorder.
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Familial hypercholesterolemia (abbreviated FH, also spelled familial 
hypercholesterolaemia) is a genetic disorder characterized by high cholesterol 
levels, specifically very high levels of low-density lipoprotein (LDL, "bad 
cholesterol"), in the blood and early cardiovascular disease. Many patients 
have mutations in the LDLR gene that encodes the LDL receptor protein, 
which normally removes LDL from the circulation, or apolipoprotein B 
(ApoB), which is the part of LDL that binds with the receptor; mutations in 
other genes are rare. Patients who have one abnormal copy (are heterozygous) 
of the LDLR gene may have premature cardiovascular disease at the age of 30 
to 40. Having two abnormal copies (being homozygous) may cause severe 
cardiovascular disease in childhood. Heterozygous FH is a common genetic 
disorder, inherited in an autosomal dominant pattern, occurring in 1:500 
people in most countries; homozygous FH is much rarer, occurring in 1 in a 
million births.[1]
Heterozygous FH is normally treated with statins, bile acid sequestrants or 
other hypolipidemic agents that lower cholesterol levels. New cases are 
generally offered genetic counseling. Homozygous FH often does not respond 
to medical therapy and may require other treatments, including LDL apheresis 
(removal of LDL in a method similar to dialysis) and occasionally liver 
transplantation.[1]
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http://www.medscape.com/viewarticle/580426_2

Philadelphia chromosome. The Philadelphia chromosome results from a 
reciprocal translocation between chromosomes 9 and 22 and generates the 
Bcr–Abl chimera protein. The juxtaposition of Bcr with Abl constitutively 
activates Abl tyrosine kinase by promoting dimerization or tetramerization of 
the fusion molecule. This, in turn, facilitates autophosphorylation. resulting in 
an increase in phosphotyrosine, residues on Bcr–Abl itself. ATP binds to the 
ATP-binding pocket of Abl and is then phosphorylated. Constitutive activation 
of Abl tyrosine kinase promotes cell proliferation.
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CML Chronic Myleoid Leukemia
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The astute student will wonder, "If women with Turner syndrome (45, with 
X0) don't make a Barr body, they don't inactivate their single X chromosome, 
so why do they have problems? Why aren't they as healthy as any male? On 
the other hand, why is Klinefelter syndrome (47, XXY) a problem since these 
men inactivate the extra X chromosome anyway (producing a Barr body like a 
normal female)?"
Good questions! The fact is that a few of the thousands of genes on the X 
chromosome escape inactivation. Also, there are some delicate interactions 
between the X chromosome genes and other genes on the autosomes (and 
perhaps the Y chromosome too)! All together, these poorly understood effects 
contribute to the unusual medical problems caused by an "over dose" or "under 
dose" effect. Evolution has figured out a way for normal males and normal 
females to compensate for these dosage differences (Barr bodies) but the sex 
chromosome aneuploidies are too rare for evolution to work on them. Besides, 
most of them are infertile anyway, so evolution doesn't have much to work 
with!

It is important to understand X inactivation and the mosaicism it produces 
because it causes important differences between male and female mammals 
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and even differences between cells within the same female! Females that are 
heterozygous for X-linked genes are a mosaic for those genes and, therefore, are not 
"truly" heterozygotes on a cell-to-cell basis. Males, on the other hand cannot be 
heterozygote at all for any X-linked genes because they have only one location (one 
locus) to place only one allele.

http://www.ibmmyositis.com/xinact.html#1
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http://bio3400.nicerweb.com/Locked/media/ch04/Drosophila-
gene_interaction.html
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Eden Atwood (January 1969 – ) is an american jazz singer (right)

What is androgen insensitivity syndrome?
Androgen insensitivity syndrome is a condition that affects sexual 
development before birth and during puberty. People with this condition are 
genetically male, with one X chromosome and one Y chromosome in each 
cell. Because their bodies are unable to respond to certain male sex hormones 
(called androgens), they may have mostly female sex characteristics or signs 
of both male and female sexual development.
Complete androgen insensitivity syndrome occurs when the body cannot use 
androgens at all. People with this form of the condition have the external sex 
characteristics of females, but do not have a uterus and therefore do not 
menstruate and are unable to conceive a child (infertile). They are typically 
raised as females and have a female gender identity. Affected individuals have 
male internal sex organs (testes) that are undescended, which means they are 
abnormally located in the pelvis or abdomen. Undescended testes can become 
cancerous later in life if they are not surgically removed. People with complete 
androgen insensitivity syndrome also have sparse or absent hair in the pubic 
area and under the arms.
The partial and mild forms of androgen insensitivity syndrome result when the 
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body's tissues are partially sensitive to the effects of androgens. People with partial 
androgen insensitivity (also called Reifenstein syndrome) can have normal female sex 
characteristics, both male and female sex characteristics, or normal male sex 
characteristics. They may be raised as males or as females, and may have a male or a 
female gender identity. People with mild androgen insensitivity are born with male 
sex characteristics, but are often infertile and tend to experience breast enlargement at 
puberty.
How common is androgen insensitivity syndrome?
Complete androgen insensitivity syndrome affects 2 to 5 per 100,000 people who are 
genetically male. Partial androgen insensitivity is thought to be at least as common as 
complete androgen insensitivity. Mild androgen insensitivity is much less common.
What genes are related to androgen insensitivity syndrome?
Mutations in the AR gene cause androgen insensitivity syndrome. This gene provides 
instructions for making a protein called an androgen receptor. Androgen receptors 
allow cells to respond to androgens, which are hormones (such as testosterone) that 
direct male sexual development. Androgens and androgen receptors also have other 
important functions in both males and females, such as regulating hair growth and sex 
drive. Mutations in the AR gene prevent androgen receptors from working properly, 
which makes cells less responsive to androgens or prevents cells from using these 
hormones at all. Depending on the level of androgen insensitivity, an affected person's 
sex characteristics can vary from mostly female to mostly male.
Read more about the AR gene.
How do people inherit androgen insensitivity syndrome?
This condition is inherited in an X-linked recessive pattern. A condition is considered 
X-linked if the mutated gene that causes the disorder is located on the X chromosome, 
one of the two sex chromosomes in each cell. In genetic males (who have only one X 
chromosome), one altered copy of the gene in each cell is sufficient to cause the 
condition. In genetic females (who have two X chromosomes), a mutation must be 
present in both copies of the gene to cause the disorder. Males are affected by X-
linked recessive disorders much more frequently than females.
About two-thirds of all cases of androgen insensitivity syndrome are inherited from 
mothers who carry an altered copy of the AR gene on one of their two X 
chromosomes. The remaining cases result from a new mutation that can occur in the 
mother's egg cell before the child is conceived or during early fetal development.
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Random and non-random X inactivation. Both the paternal (Xp; 
orange) and maternal (Xm; black) X chromosomes are initially active 
in undifferentiated female cells. The random ‘choice’ of which X 
chromosome to inactivate leads to a mosaic population of cells in 
which either the Xm (black cells) or the Xp (orange cells) is active. 
Non-random X-chromosome inactivation (XCI) patterns can arise 
through different situations. Examples of partial (skewed) or complete 
non-random XCI are shown. The disruption of Xist or Tsix results in a 
complete and primary non-random XCI pattern. Heterozygosity of the 
Xce locus leads to skewed XCI patterns, already from the initiation 
stage, with an unequal number of cells having inactivated one of the 
two X chromosomes. Secondary non-random XCI can arise from cell 
selection after a random initiation step. In this situation, it is proposed 
that cells expressing one X chromosome rather than the other would 
be privileged in their cell growth and/or survival. This can be due to 
deleterious X-linked mutations carried by one of the X chromosomes, 
or following imprinting of one X chromosome in specific cell or tissue 
types (e.g. as observed in the brain for Xp and in mammary epithelial 
cells for Xm).
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