
STATISTICS

Question 6
(D)

Case control studies are retrospective studies, where persons without the disease are compared with those with the disease and are then compared regarding particular characteristics to determine their possible associations with the disease.

They are:

· Suitable for rare diseases

· Short study time

· Smaller number of patients

· Bias may occur in the selection of cases and controls and in asccertaining exposure

· No volunteer subjects are needed

· Cannot determine incidence

Cohort studies are prospective or longitudinal studies in which persons exposed to the suspected cause of a disease are followed prospectively with those not exposed to the cause, in order to determine the rate of specific diseases or events

They are:

· suitable for common diseases

· prolonged  study time

· larger number of subjects

· less selection bias occurs

· subjects usually volunteer

· incidence is determined

Cross sectional studies provide information on prevalence not incidence, ie. the distribution of the disease at a particular point in time.

Biases

Selection bias occurs when comparisons are made between groups of patients that differ with respect to determinants of outcome other than those under study.

eg.
Randomisation


Restricted study eligibility


Matching of patients in one study group to those with similar characteristics in the comparison group


Stratification

Measurement bias occurs when the methods of measurement are consistently dissimilar among groups of patientsl; eg recall bias occurs when individuals in one group are more likely to remember past events than individuals in another study or control group. Recall bias is more likely to occur when the study involves serious disease and the characteristics under study are commonly occuring.

Confounding bias occurs when 2 factors 'travel together' and the effect of one is confused with the other.

Question 24
(B)

Analysis by intention to treat means that the outcome among all those allocated to treatment after randomisation is compared to the control, irrespective of whether patients actually received the allocated treatment. The idea is to avoid introducing bias into the assessment of treatment

CORD patients selected into the non smoking group... are significant number are likely to relapse into smoking again because of addictive properties. With the intention to treat analysis, likely to get bias.

If bias => would expect to be underestimated

Question 27
(A)

Sensitivity is the proportion of people with the disease who test positive

Specificity is the proportion of people without the disease who test negative

Positive predictive value is the proportion of people with the disease given the test is positive

Negative predictive value is the proportion of people with no disease who have a negative test

Question 61
(A)

95% confidence interval for mean is:

mean +/- 2x std error

· there is a 95% chance that this interval contains the true mean.

· eg serum albumin data => 95% CI 34.46 +/- 2x 0.397 ie.(33.7,35.3)

GENETICS

Question 1

(A)

When one base is replaced by another in the coding region, the point mutations may be of three types: (1) a synonymous or silent mutation (comprising about 23 percent of random base substitutions in coding regions), in which the base replacement does not lead to a change in the amino acid but only to the substitution of a different codon for the same amino acid (e.g., a replacement of a single base pair in the DNA so that a RNA codon for phenylalanine will be transcribed into RNA not as UUU but as UUC, which still codes for phenylalanine); (2) a missense mutation (about 73 percent of base substitutions in coding regions), in which the base replacement changes the codon for one amino acid to another (e.g., the replacement of a base pair in DNA in the codon for phenylalanine such that it will be transcribed into RNA not as UUU but as UUA, which would change the codon to leucine); and (3) a nonsense mutation (about 4 percent of base substitutions in coding regions), in which the base replacement changes the codon to one of the termination codons (e.g., the replacement of a base pair in the codon for tyrosine such that it is transcribed into RNA not as UAU but as the stop codon UAA). Occasionally a base substitution in the coding region will alter RNA splicing either by creating a cryptic splice site or by interfering with function of a normal splice site. For missense mutations, the single letter amino acid code is often used to indicate substitutions, such that R560T indicates replacement of arginine (R) at position 560 in the protein by threonine (T).

Question 2

(D)

1/10 x 1/10 for parents to meet = 1/100. If AR then ¼ chance their offspring will have disease.

1/100 x ¼ = 1/400

Question 3

(A) 

DNA synthesis is liable to errors, either as part of DNA replication before cell division, or as part of DNA repair. DNA repair is a major mechanism by which cells diminish the action and effects of DNA damaging agents in causing mutations. DNA mismatch repair is the form of DNA repair responsible for the correction of mismatched or unmatched base pairs.. The mismatched or unmatched base pairs can be secondary to DNA damage, but DNA replication seems to be prone to a process known as slippage where one DNA strand rides up over another, in a manner similar to a zip fastener which becomes snagged. This slippage is more likely to occur at regions of repetitive sequence and is thought to occur because DNA polymerases are less able to process these regions.

MICROSATELLITES

It has been known that DNA damage does not occur uniformly through the genome. In higher organisms there are long stretches of DNA between genes, within which repetitive sequences (termed microsatellites can be found.Repitition in a microsatellite can be based on single base (A)n (also known as poly A) , two base pairs (CA) or three or more base pairs. Two or more repeats qualify as a repetitive sequence (eg CACA). Microsatellities can be monomorphic or polymorphic. Very occasionally the length of the microsatellite can be seen to change when it is passed down from one individual to another (eg CA7 => CA8) This has been ascribed to slippage in DNA replication in meiosis. When this alteration was found in somatically in tumours, compared with normal tissues it was termed replication error (RER). However it was not a situation where one microsatellite had been affected, but multiple microsatellites affected. This process was termed microsatellite instability. Tumours with MSI have also been described as ahving a mutator phenotype. In HNPCC, this has been identified with mutations in mismatch repair genes. (MSH2, MLH1 etc)

Question 4

(B)

Positional cloning is the isolation of a disease gene based on its location in the genome with no knowledge of its function. This strategy depends on the analysis of DNA samples from affected families to find a DNA marker that is located close to the disease locus, as discussed above and illustrated Fig. 65-13B. Having localized the disease gene in a general way, it is possible to isolate the DNA of the relevant region in overlapping clones, identify genes in the region, and eventually prove which is the disease gene, often by identifying small mutations within one of the genes (Fig. 65-14). This strategy is facilitated if chromosomal translocations are available to assist in mapping and identifying the disease gene. This approach has yielded landmark successes as in the identification of the genes for Duchenne's muscular dystrophy, cystic fibrosis, retinoblastoma, polyposis of the colon, neurofibromatosis, Huntington's disease, and breast cancer (BRCA1 and BRCA2) As more genes are described, the positional candidate-gene approach has become very productive for identifying disease genes. A pure candidate-gene strategy occasionally involves deducing the disease gene from among known proteins based on the disease phenotype, but more often the candidate-gene approach requires an approximate genetic mapping, but much less than would be adequate for a strictly positional cloning effort. Based on the limited mapping information, on knowledge about relevant genes mapping to the same region, and perhaps taking into account information from other species such as the mouse, one can formulate and test the hypothesis that a particular gene is mutated in a specific disease by amplification and/or cloning of the gene in question from affected patients to search for mutations. Such an approach led to the identification of mutations in the cardiac myosin heavy chain genes that cause familial hypertrophic cardiomyopathy, in the fibrillin gene in Marfan's syndrome, in the RET proto-oncogene in multiple endocrine neoplasia type 2, and in various mismatch DNA repair genes in hereditary nonpolyposis colon cancer. Use of information from the mouse led to the recognition that the PAX3 gene is mutated in Waardenburg's syndrome. One variation on the candidate-gene approach involves the production of mice with targeted mutations and identifying candidate genes based on phenotypes in the mice that resemble a human phenotype. The map locations for many disorders are shown in Figs. 65-15A, 65-15B, 65-15C, and 65-15D, and the majority of these genes are cloned.
Question 5

(D)


Should read Glucokinase gene.

See Harrisonsonline for concise review article on gemetics of type 2 diabetes

Question 6

(D)?

In complex disease traits, also known as multifactorial diseases, multiple genes and nongenetic factors interact to contribute to the presence or absence of disease in a single individual. One example of a complex disease trait is type 1, or insulin-dependent, diabetes mellitus where familial clustering is believed to involve at least 10 genes, including the HLA region and the insulin gene. No one gene appears to contribute the major effect for type 1 diabetes. The situation where single genes have a predominant effect but in which the gene involved can vary from family to family is termed genetic heterogeneity. Examples of genetic heterogeneity include maturity onset diabetes of youth (MODY), where the causative gene may be the glucokinase gene or genes mapped to other chromosomes; hereditary breast cancer, which can be due to mutations in the BRCA1 gene on chromosome 17 or the BRCA2 gene on chromosome 13; and colon cancer, which can be caused by mutations in the gene for hereditary polyposis of the colon on chromosome 5 or by mutations in other genes that cause hereditary nonpolyposis colon cancer. Coronary artery disease (and perhaps most other common adult disorders) may involve either complex disease traits or genetic heterogeneity. Some individuals may have early onset coronary artery disease primarily due to mutations at a single locus, as for familial hypercholesterolemia or apolipoprotein E abnormalities, while most instances are thought to be due to interactions of nongenetic factors (e.g., smoking and diet) with variations in multiple genes, including apolipoprotein (a), apolipoprotein B, other apolipoproteins, lipoprotein receptors, lipoprotein lipase, angiotensin-converting enzyme, genes affecting homocysteine levels, genes affecting the clotting system, leukocyte and endothelial cell adhesion genes, and many others. Even when a single gene has a predominant effect, as in heterozygous familial hypercholesterolemia, other genes have secondary or modifier effects. The fact that there may be both major and minor effects in an individual disorder blurs the boundary between the concepts of complex disease traits and genetic heterogeneity.

Genetic heterogeneity is well documented for hypertension, with major single-gene effects involving the PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"


PRIVATE "TYPE=PICT;ALT=gamma"or 


PRIVATE "TYPE=PICT;ALT=beta"subunit of the renal amiloride-sensitive sodium channel, the enzyme 11


PRIVATE "TYPE=PICT;ALT=beta"-hydroxysteroid dehydrogenase, dysregulated fusion genes (aldosterone synthase/11-hydroxylase) leading to aldosterone synthesis under the control of ACTH, the renal thiazide-sensitive Na-Cl cotransporter, and many other loci. These disorders demonstrate dominant effects in some cases and recessive in others, considerable variation in findings even within a single family, and the need for different therapeutic intervention based on the specific defect. The extensive discoveries in the genetic basis of hypertension are shrinking the concept of "essential hypertension" and illustrate the potential for the practice of genomic medicine.

Adult polycystic kidney disease can be caused by different gene mutations

Breast carcinoma and HNPCC is caused be a combination of different genetic defects => genetic heterogeneity

Only 60-70% of genetic defects in the dystrophin gene lead to Duchenne’s muscular dystrophy

Huntington’s disease by definition must have a trinucleotide repeat sequence => gentic homogeneity?

Question 7

(C)

GENETICS OF COLORECTAL CANCER
· The development of a readily evident precursor lesion (adenomatous polyp) has made  it possible to construct a model of sequential genetic events that contribute to the generation  of colon cancer.

· Multiple events involving tumour supressor genes, oncogenes and DNA mismatch repair genes and the order in which they occur are critical.

· Stepwise model of colorectal tumorogenesis:


1) Mutations in the APC tumour suppressor gene & B-Catenin pathway is proposed to occur early in the 
development of polyps


2) Oncogenic KRAS mutations arose during the adeonmatous stage

3) Mutations of TP53 (p53 mutation) and deletions on chromosome 18q coincided with the transition to malignancy

APC gene mutations
· Found in 60-80% of CRCs

· This  is the germline mutation in FAP. Results in 100's to 1000's of colorectal adenomas.

· Also prone to duodenal adenomas, desmoids, congenitl hypertrophy of retinal epithelium (CHRPE), gastric fundal gland polyps and osteomas

· Mutations in the gene product mostly occur in exon 15 in somatic mutation but germline mutation can occur throughout the genome

· Because more than 90% of APC mutations result in a premature stop codon and therefore a truncated gene product, an in vitro synthesised protein truncation test is available.

· Tumour suppressor gene

· Truncated APC results in increased levels of B-Catenin. B-Catenin TCF (T cell Factor) responsive genes critical for proliferation and transformation of colonic epithelial cells.

· Gain of function mutations in the B-Catenin are identified in 50% of colon cancers with intact APC gene and therefore can act as an oncogene.

DNA Mismatch Pathway
· The HNPCC syndrome is associated with DNA mismatch repair genes in 45-70%.

· DNA mismatch repair gene correct base pair mismatches that arise during DNA replication.

· Cells with defective mismatch repair sequences display a mutator phenotype in which many genes exhibit mutations because of uncorrected errors in DNA replication. Genes with simple repetitive sequences such as Poly A tracts or CA repeat microsatellites are particularly susceptible.

· 5 Mononucleotide and Dinucleotide microsatellite markers have been chosen as microsatellite markers for instability testing (MSI). Tumours are thus classified as high frequency MSI(>2), low frequency MSI (1) or microsatellite stable (0).

· Virtually all HNPCC patients have high frequency of MSI

TGF-B receptor gene
· The TGF B receptor gene mutations. TGF B is a potent inhibitor of colonic epithelial cell growth. A short GT sequence is a MSI target.

· TGF receptor activates a series of intracellular signelling proteins called SMADs, mutations in these genes have been small.
KRAS mutations
· Found in 50% of CRCs

· The ras family of proteins are involved in signal transduction via surface receptors

· Mutations are often seen in normal mucosa

TP53 mutations
· Gene product is p53

· Plays a diverse role in regulation of cell cycle progression and apoptosis

· Inactivating mutations occur as a late event during transition from adenoma to carcinoma

Mutation in DCC gene/allelic loss of 18q
· Deleted in 70% of CRC.

· Encodes for a large membrane protein, and appears to be a receptor for netrin, a nerve growth factor

· Loss of activity of 1 or more of the genes on 18q is an important step in tumour development

· Loss of DCC suppressor gene is associated with a poor prognosis

COX-2
· COX-2 is overexpressed in 43% of adenomas and 86% of carcinomas, and the increased levels of COX2 may have a role to play regulating angiogenesis and apoptosis

· Hence trial with trend towards decreased tumour number and size in FAP patients.
Question 8

(B)
Alpha thalassaemia carrier state implies implies loss of one of the alpha genes with three normal alpha gene. These patients have normal Hb and MCV. This caused predominantly by gene deletion.

The PRIVATE "TYPE=PICT;ALT=alpha"alpha- and PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-globin chains are the products of a family of closely related genes. These genes exist as clusters of PRIVATE "TYPE=PICT;ALT=alpha"alpha-like genes on chromosome 16 and of PRIVATE


PRIVATE "TYPE=PICT;ALT=beta" beta -like genes on chromosome 11 (Fig. 107-2). Normally, hemoglobins contain two PRIVATE "TYPE=PICT;ALT=alpha" alpha -like chains (PRIVATE "TYPE=PICT;ALT=alpha"alpha or PRIVATE


PRIVATE "TYPE=PICT;ALT=zeta"zeta) and two PRIVATE


PRIVATE "TYPE=PICT;ALT=beta" beta -like chains (PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta, PRIVATE "TYPE=PICT;ALT=delta"delta, PRIVATE "TYPE=PICT;ALT=epsilon"epsilon, or PRIVATE


PRIVATE "TYPE=PICT;ALT=gamma"gamma). During ontogeny, different globin genes are successively expressed so that the predominant hemoglobin changes during development. At birth, for example, very few PRIVATE


PRIVATE "TYPE=PICT;ALT=beta" beta chains are expressed, and the predominant PRIVATE


PRIVATE "TYPE=PICT;ALT=beta" beta -like chain is the PRIVATE


PRIVATE "TYPE=PICT;ALT=gamma"gamma chain, which complexes to PRIVATE "TYPE=PICT;ALT=alpha" alpha chains to form fetal hemoglobin (PRIVATE "TYPE=PICT;ALT=alpha" alpha 2PRIVATE


PRIVATE "TYPE=PICT;ALT=gamma"gamma2). As will be noted below, this normal pattern of activation of globin chains is altered in some disease states and may therefore be of diagnostic importance. Homotetramers of PRIVATE


PRIVATE "TYPE=PICT;ALT=beta" beta -like chains can also exist: the PRIVATE


PRIVATE "TYPE=PICT;ALT=gamma"gamma-chain tetramer is designated hemoglobin Barts, and the PRIVATE


PRIVATE "TYPE=PICT;ALT=beta" beta -chain tetramer hemoglobin H. Because these homotetramers are found in substantial quantities only in disorders in which insufficient PRIVATE "TYPE=PICT;ALT=alpha" alpha -like chains are produced (PRIVATE "TYPE=PICT;ALT=alpha"alpha thalassemias), their presence is of diagnostic importance.

The PRIVATE "TYPE=PICT;ALT=alpha"Alpha Thalassemias

Pathophysiology

PRIVATE "TYPE=PICT;ALT=alpha"Alpha Thalassemias result in an excess production of PRIVATE


PRIVATE "TYPE=PICT;ALT=beta" beta chains in adults and children and PRIVATE


PRIVATE "TYPE=PICT;ALT=gamma"gamma chains in newborns. The PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta chains that accumulate form tetramers--hemoglobin Barts (PRIVATE


PRIVATE "TYPE=PICT;ALT=gamma"gamma4) in infants and hemoglobin H (PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta4) in adults. These tetramers are abnormal hemoglobins with marked instability, a left-shifted oxygen dissociation curve with a lack of cooperativity, i.e., the normal sigmoid shape. The hematologic manifestations of the PRIVATE "TYPE=PICT;ALT=alpha"gamma thalassemias are a function principally of the extent to which these abnormal tetramers accumulate. This, in turn, depends upon how many of the four PRIVATE "TYPE=PICT;ALT=alpha"alpha loci have been deleted or inactivated by a mutation, as indicated below.

Clinical Manifestations (Table 107-4)
Deletion Or Mutation Of All Four PRIVATE "TYPE=PICT;ALT=alpha"beta Loci 

Deletion of all of the PRIVATE "TYPE=PICT;ALT=alpha"alpha-globin genes is the most catastrophic form of PRIVATE "TYPE=PICT;ALT=alpha"alpha thalassemia. It is incompatible with extrauterine life, and the infants are either dead at birth with hydrops fetalis or die shortly after birth. They are severely edematous and have little circulating hemoglobin, which is almost entirely hemoglobin Barts.

Deletion Or Mutation Of Three Of The Four PRIVATE "TYPE=PICT;ALT=alpha"alpha Loci 

Hemoglobin H disease results from deletion of all but one of the PRIVATE "TYPE=PICT;ALT=alpha"alpha-globin genes. The disorder resembles an unstable hemoglobinopathy, because both hemoglobin Barts and hemoglobin H are, in fact, unstable hemoglobins. Patients have a microcytic hypochromic anemia with target cells and Heinz bodies on the blood smear. Onset may be apparent during childhood, but in milder cases it is often not until adult life. Hemolytic anemia with marked splenomegaly is the characteristic presentation. Reticulocytes are increased.

Deletion Or Mutation Of Two Of The Four PRIVATE "TYPE=PICT;ALT=alpha"alpha Loci 

Two PRIVATE "TYPE=PICT;ALT=alpha"alpha loci are sufficient for nearly normal erythropoiesis. This state has been called PRIVATE "TYPE=PICT;ALT=alpha"alpha-thalassemia trait and is characterized by mild anemia and moderate microcytosis and hypochromia. The hemoglobin concentration is usually within 10 or 20 g/L (1 or 2 g/dL) of normal, and the mean corpuscular volume (MCV) is in the 70 to 80 fL range. Because of the extraordinarily high prevalence (30 percent) of deletion of one of the two PRIVATE "TYPE=PICT;ALT=alpha"alpha-globin loci on chromosomes of people of African origin, the inheritance of two such chromosomes is very common. This condition is very commonly mistaken for iron deficiency and treated inappropriately with iron.

Deletion Or Mutation Of One Of The Four PRIVATE "TYPE=PICT;ALT=alpha"alpha Loci 

Three PRIVATE "TYPE=PICT;ALT=alpha"alpha-globin loci are sufficient for essentially normal function. Anemia and hypochromia do not occur in these persons. They have been designated silent carriers.

Diagnosis

The diagnosis of the severe forms (three and four gene deletions) of PRIVATE "TYPE=PICT;ALT=alpha"alpha thalassemia is readily made by demonstrating the presence of the rapidly moving hemoglobin Barts in infants and hemoglobin H in adults. The erythrocytes show typical inclusions after incubation with an oxidant dye such as brilliant cresyl blue. Diagnosis of the milder forms is much more difficult, because the amounts of hemoglobins Barts and H are too small to detect reliably. Diagnosis is most reliably established by measuring the ratio of synthesis of PRIVATE "TYPE=PICT;ALT=alpha"alpha-to PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-globin chain in isolated peripheral blood reticulocytes, a test that is, unfortunately, not widely available. Because most PRIVATE "TYPE=PICT;ALT=alpha"alpha thalassemias are due to deletions, Southern blotting of endonuclease-digested genomic DNA can be very useful but may be difficult to interpret in patients with the PRIVATE "TYPE=PICT;ALT=alpha"alpha:PRIVATE "TYPE=PICT;ALT=alpha"alpha/-- genotype, in whom a normal pattern is seen.

PRIVATE "TYPE=PICT;ALT=rx icon"Treatment

There is currently no treatment for hydrops fetalis. However, the disease can be prevented by properly establishing the genotypes of parents. Only when two parents have a chromosome with the two-locus deletion, i.e., either PRIVATE "TYPE=PICT;ALT=alpha"alpha:PRIVATE "TYPE=PICT;ALT=alpha"alpha/- - or PRIVATE "TYPE=PICT;ALT=alpha"alpha-/--, is it possible to bear a child with no PRIVATE "TYPE=PICT;ALT=alpha"alpha-globin genes. The diagnosis can be established prenatally by examining DNA from a chorionic villus or from amniotic fluid cells.

Splenectomy is sometimes helpful in the treatment of patients with hemoglobin H disease, either when the anemia is quite severe or when massive splenomegaly is troublesome for the patient.

No treatment is required for deletions of only one or two PRIVATE "TYPE=PICT;ALT=alpha"alpha-globin loci.PRIVATE "TYPE=PICT;ALT=end icon" 

The PRIVATE


PRIVATE "TYPE=PICT;ALT=bold beta"Beta Thalassemias

Pathophysiology

The excess PRIVATE "TYPE=PICT;ALT=alpha"alpha chains that are formed in PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta thalassemia do not self-associate to form tetramers but instead are bound to the red cell membrane, producing membrane damage. The severity of the PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-thalassemic defect varies with different mutations. Some mutations (PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"betao) prevent the formation of any PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"betachains at all; others (PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta+) allow some PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-chain formation to occur. Thus, depending on which two mutations are inherited, a broad range of compromise of PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-chain formation can be encountered.

Hereditary persistence of fetal hemoglobin is a heterogeneous, clinically benign disorder characterized by elevated fetal hemoglobin levels. Both deletions and point mutations may cause this disorder, and exactly why some mutations produce this relatively innocuous disorder rather than thalassemia is not fully understood.

Clinical Manifestations

When both PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-globin genes bear a thalassemic mutation, a severe anemia is generally present, associated, in the untreated patient, with bone changes due to expansion of the marrow space and often growth retardation. This increase in erythropoiesis produces a characteristic "chipmunk" facies. The skin may be a peculiar copper color from pallor, icterus, and melanin deposition. Hepatosplenomegaly may be massive. Many such patients with PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta thalassemia major (Cooley's anemia) are transfusion-dependent, and these patients, in particular, generally develop iron overload. In untreated patients this usually leads to death in the second decade.

PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-Thalassemia trait PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta thalassemia minor presents as a modest anemia with striking microcytosis. The hemoglobin may be as much as 30 g/L (3 g/dL) below normal, and the MCV is often less than 70 fL. Patients with this trait sometimes complain of weakness and tiredness, which they are inclined to blame on their anemia, but it is by no means certain that such symptoms are more common in patients with PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-thalassemia trait than in the general population.

Diagnosis

Most patients with PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-thalassemia trait have twofold elevated levels of hemoglobin A2 (PRIVATE "TYPE=PICT;ALT=alpha"alpha2PRIVATE "TYPE=PICT;ALT=delta"delta2) (5 percent of total). Exceptions are patients with concurrent iron deficiency and those with a less common form of thalassemia, PRIVATE "TYPE=PICT;ALT=delta"delta PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta thalassemia, in which PRIVATE "TYPE=PICT;ALT=delta"delta-chain as well as PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-chain production is compromised. In about one-third of patients with PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta-thalassemia trait, hemoglobin F is elevated (1 to 3 percent), and in PRIVATE "TYPE=PICT;ALT=delta"delta PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta thalassemia, hemoglobin F may account for 5 to 15 percent of the total hemoglobin. Measurement of globin chain synthetic ratios is a definitive method of diagnosis; however, it is difficult to perform and therefore not readily available. In PRIVATE


PRIVATE "TYPE=PICT;ALT=beta"beta thalassemia major, greatly elevated levels of fetal hemoglobin, comprising nearly all of the pigment, are present.
Question 9

(C)

Question 10

(A)

See Table 2

Question 11

(D)

Question 12

(B)

See Immunology Answers

Question 13

(C)

Question 14

(B)

[image: image1.png]TABLE 2. RELATION EETWEEN THE AMOUNT OF FUNGTIONAL
CFTR. PRODUCED AND THE PHENOTYPE.*

PencenTAGE
oF NormaL
CFTR Funcrion MANIFESTATIONS oF CrsTic Figrosis
<1 Pancreatic exoaine d eficency (phus manifesarions lised
below)
<451 Progresive pulmonary infeaion (plus manifestations lis-
ed below)
<5t Clinieally demonstrble sweat sbnormality (plus manifes
tationslisted below)
<10 Congenital absence of the vas deferens
10-49 Mo known sbnomaality

§0-100f  Nolnown sbnormality (thisrange represents the levelsin
asymptomatic heterozygotes and normal persons)

*The percentages of normal CFTR function are spproximate, and cor-
relations are not sbsolute. However, the information in the table helps
guide an sppropriste workup for pedfic symptoms and dinical findings
Data were obtained from Davis et d.%

{These levels are very dose, and there are patients with normal sweat
elearolyte Levels but characteristic pulmonary disease, and other patisnts
with abnomnal sweat electrolyte Levels but no pulmonary disease.

{The percentage of functionsl CFTRin heterozygotesisnot completely
known and may be below 50 percent.




Question 15

(D)

Intracellular Receptors

Most intracellular hormones gain access to cell cytoplasm by what is believed to be a passive diffusion mechanism down an activity gradient and then bind to a specific receptor protein to form a hormone-receptor complex (Fig. 327-3). The hormone-receptor complex, which can either form in the cytoplasm and move into the nucleus or form within the nucleus itself, has the capacity to attach to specific regulatory sequences in DNA (so-called hormone regulatory elements) and acts to control the rate of RNA transcription from genes under the control of these regulatory elements. As the result, the synthesis of messenger RNA (mRNA) is either increased or decreased, and the synthesis of cytoplasmic proteins that mediate the effects of the hormone increases or decreases.

PRIVATE "TYPE=PICT;ALT=figure 327-3"
The receptors of this class bear a striking sequence homology to each other, suggesting that they evolved from a common ancestral transcription regulatory factor. Each contains a hormone-binding domain, a DNA-binding domain, and an N-terminal variable or immunodominant domain (Fig. 327-4). More than one receptor exists for certain hormones (thyroid hormones, retinoic acid). The hormone-receptor complexes are believed to act as dimers, and additional transcription regulatory factors are involved in their control of RNA transcription. Elucidation of the structures of these receptors made it possible to analyze the mutations that impair hormone action and cause hormone-resistance syndromes (see below).
Question 16

(C)

See answer to question 4

Question 17

TTF?T

Question 18

Question 19

(A)

Question 20


