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Q1 Chapter 13
The symptoms provided in this question are classic for the inclusion-cell disease. The inclusion cell disease (I-cell disease) refers inherited lysosomal storage disorder. This condition was first described in the year 1967 by the Leroy and DeMars when they reported a case of a patient with clinical and radiographic features that are similar to those of Hurler syndrome but with an earlier onset of symptoms (Barranger & Cabrera-Salazar, 2007). A primary unique charactristic of the condition or this disorder is the existence of the phase of dense intra-cytoplasmic inclusions in the fibroblasts of patients. The disease is associated with complications that include recurrent respiratory infections, congestive heart failure, and atlanto-axial instability. The disease has a poor prognosis and because of the psychomotor retardation that is linked with the disease is progressive, and the patients with cardiopulmonary complications usually succumb or die by the age of 10 years (Barranger & Cabrera-Salazar, 2007).
The main enzyme that is defective in the I-cell disease is the UDP-N –acetylglucosamine is synthesized in the Golgi apparatus and transported to the cytosol where it is stored.
The UDP-N –acetyl-glucosamine is an acetylated amino-sugar nucleotide. It is a donor substrate in the modifications of the nucleo-cytoplasmic proteins at the serine and the threonine residues.
[image: ]
The presence of the alpha-L-Fucosidase Heparinase I Cathepsin 3 Cathepsin 6 Arylsulfatase G/ARSG Iduronate 2-Sulfatase/IDS in the blood serum of the patients with I-cell disease is because its escape can be compensated by the internalization via the endocytosis that is usually  dependent on the Mannose-6-phosphate and by a process dependent on this receptor. The high level of this compound in blood serum of the patients with I- cell disease can be attributed to the deficiency of the enzyme UDP-N –acetylglucosamine involved in the modification of the nucleo-cytoplasmic proteins (Barranger & Cabrera-Salazar, 2007).
The Enzyme deficiency leads to the accumulation of certain fatty substances referred to a mucolipidosis and particular complex carbohydrates known as the mucopolysaccharides within cells of many tissues within the body. The organs affected include the liver, spleen, even the heart leading to splenomegaly, hepatomegaly, and cardiomegaly respectively (Barranger & Cabrera-Salazar, 2007).

Western blot
This method is used in the isolation of proteins from human cells if the target protein is very minute or small for the 1D band or the 2D spot and this makes it easy to be stained after the process of electrophoresis. To do the process of western blotting, it is essential to have an antibody specific to the protein to be isolated. In recent years, the western blot has become very possible in many cases because of its commercial accessibility of many varieties of antibodies.
In a western blot investigation, 10 muscle sections (10 microns) are usually solubilized in a 400 ml buffer for lysis on Tissuelyzer II (30 s X 3), 4.4 ml Tris, pH, 9% SDS, 4% glycerol, 5% b-Mercaptoethanol), twenty five milligram total protein ranging from 2–8% Tris-Acetate precast gel (Invitrogen), Running at 30 V (constant) for 5 hours and 30 minutes, at which time the voltage was increased to a hundred V for one hour, nitrocellulose is transferred at three hundred mAmps for about eighteen hours at 4°C, it is then Blocked in about five percent of non-fat dry milk that is diluted in TBST for one and half hours at a room temperature, the primary antibodies for nineteen hours at 4 degrees C: dystrophin (Ab15277) at 1 mg/ml, Pan-actin at 0.5 mg/ml) for nineteen hours at 4°, Room temp incubation for thirty minutes with the HRP-conjugated secondary antibodies: Goat anti-rabbit (1:15000), Goat anti-mouse Immuno-globulin G (H+L) (1:500000), SuperSignal West Femto Maximum Sensitive Substrate (Thermo Scientific) on Kodak Biomax Light film • Bands quantified using the gel analyser function, Dystrophin band intensity was normalized to pan-actin in each lane, Expressed as a percentage of the control specimen dystrophin signal (In Kurien & In Scofield, 2015).
According to In Kurien & In Scofield (2015), proteins can be isolated from human cells through the use of antibodies. In this case, a process of immuno-precipitation is utilized and remains a good enrichment method for proteins. Because the antibody binds to specific proteins, the final product will then be easily obtained from the final product of the antibody and the specific protein. Either G-conjugated protein agarose or even the A-conjugated protein that binds to many antibodies it can be utilized very often implying that any form of antibody can be used to get minute amounts of targeted protein through many rounds of centrifugation. In this case, I will use the fluorochrome-conjugated monoclonal antibody in my experiment (In Kurien & In Scofield, 2015).
The separation of gel is usually done through the process of electrophoresis. In this case, a large quantity of the protein targeted can be prepared and separated as per the nature of their molecular size (In Kurien & In Scofield, 2015). If the molecular weight is known, the approximation of the position of the band position can easily be cut and then used for further investigation and analysis like the mass spectrometry. Generally, the sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) gives the one dimensional or the 1D results when making analysis by size and it is also possible to perform two dimensional through the performance of the isoelectric focusing and then loading the resulting gel tube and the separating proteins as per their PI value(In Kurien & In Scofield, 2015).
Q2 Chapter 11
Various models and mechanisms alter synaptic transmission following research is done to examine the presynaptic component of transmitter release. In this case, the first model is the APP/PSI transgenic mouse model of Alzheimer’s disease. the APP/PSI mouse model of Alzheimer’s disease exhibits a remarkable elevation of the beta-amyloid production that is linked with certain behavioral abnormalities, while the senescence-accelerated mouse prone 8 (SAMP8) is characterized by early and age-related deterioration of the learning and memory. The second mode is the model of Na, K-ATPase hypothesis of the bipolar disorder proposes that manic symptoms are related to the modest decrease I the Na, K pump activity and the subsequent increase in the neuronal excitability whereas the bipolar depression inconsequent to a big increase in the pump activity and resultant decrease in neurotransmitter release (In Ruben, 2014). Changes in particle transport and dispersion with age may offer a clarification for clinical perceptions of formative varieties in lithium reaction, including the clear age-related decrease in maximal toxic lithium level, decrease in remedial blood level range, and maybe an expansion in the restorative viability of lithium. The clinical ramifications of the speculation in regards to the course of the bipolar issue would incorporate clarification of the expanding recurrence and seriousness of scenes with propelling age. The speculation makes various expectations that are testable and proposes new roads of pharmacological intercession (In Ruben, 2014).
The Na+ and K+ and Ca+ play an essential role in the neuronal signaling due to the conduction of the activity of the neurons and therefore control the neuron excitability maintained by the ionic environment. The Na/K-ATPase consists of at least two mandatory and essential subunits the alpha and beta subunits. In this case, both the isoforms of the subunits are expressed in human cells in a tissue-specific manner. In the brain tissue, the alpha subunit is maintaining glial cells the astrocytes, and the loss of function of the Na/K-ATPase may result in neuronal hyperexcitability (In Ruben, 2014). In this case, the pump maintains a gradient of the Na+ and the K+ ions that depends on these gradients.  In patients experiencing a hereditarily acquired subform of migraine with emanation (familial hemiplegic headache), transformations of the ATP1A2 quality which codes for the α2-subunit of the Na+/K+-ATPase, have been distinguished.
The experiment of the functional analysis of the human Na+/K+ -ATPase familial or sporadic hemiplegic migraine mutations expressed in Xenopus oocytes justifies the hypothesis of Na+/K+ ATPase in the development of chronic synaptic fatigue validates my hypothesis above.(In Ruben, 2014).
Q3 Chapter 11
The mutations in the SCN1A, the gene that encodes the alpha subunit of the voltage-gated Na+ channel Nav1.1 can cause disorders such as epilepsy. In this case, the mutation of these genes alters the ability of the sodium channel to reach a maximum positive membrane potential of +50 mV in 0.5 seconds. The SCN1A mutation predominantly impairs the Na+ channel activity in the interneurons and hence leading to decreased inhibition. The decreased inhibition may be the main reason behind the SCN1A derived disorders (In Ruben, 2014).
The voltage-gated Na+ channel (VGSC) gene family encompasses of homogenous members SCN1A to SCN11A that encode the sodium selective ion channels nav1.1 to nav1.9. the alpha subunit associated with the beta subunit hence modulating the channel biophysics and the trafficking. At resting membrane potentials, the VGSCs remain closed requiring depolarization for activation. Once activated, they contribute or lead to the upstroke of the action potential in excitable cells. The opening of channels leads to an influx of the Na+ ions into the cell and further the depolarization of the membrane potential towards the equilibrium of the sodium potential. In many neurons, the inactivation of the VGSCs remains incomplete and hence resulting in a small persistent Na+ current that inactivates with time. The mutation of the SCN1A genes leads to persistent NA+ current leading o hyperpolarization and hence delaying the next wave of depolarization. The hyperpolarized voltage dependence of the activation of persistent sodium currents allows the channels to operate as amplifiers of threshold membrane potentials with low K+ channel activation (In Ruben, 2014).
Adding acetylcholine to bind and open the acetylcholine gated cation channel at the synapse alters the action potential generated by the adjacent mutated voltage-gated Na+ channels to normal maximum potential of +50 mV at 0.5 ms. In this case, acetylcholine is a neurotransmitter that is released by the motor neurons binding to the receptors in the motor endplate. Its release occurs when action potentials travel down the motor neuron axon and hence resulting in the permeability of the synaptic terminal membrane and an influx of calcium. As the neurotransmitter binds with the acetylcholine receptors, the ion channels open, and Na+ ions cross the membrane into the muscle cell. As this happens there is a reduction of the voltage difference between the outside and inside of the cell, referred to as depolarization. As the acetylcholine binding occurs at the motor endplate, this depolarization is called the action potential. In this case, the depolarization spreads along the sarcolemma and hence creating an action potential, as Na+ channels adjacent to the initial depolarization site sense the change in voltage and open (In Ruben, 2014).  
Q4 Chapter 16
Adenosine triphosphate (ATP) is a complex organic chemical that provides energy to drive many processes in living cells such as muscle contraction, nerve impulses propagation, and even chemical synthesis. The ATP has two major functions in the muscle contraction and the skeletal muscles must continuously make the ATP provide the energy for the muscle contraction. First, the ATP binds to the myosin ends and upon the hydrolysis into ADP and Pi, transfers its energy to the cross-bridge area and hence hydrolyzing it. Secondly, it is responsible for the disconnection of the myosin cross-bridge at the end of the power stroke. Additionally, the ATP gives energy for the Ca+ ion pump that actively transports Ca+ ion back into the sarcoplasmic reticulum (Zedalis et al, 2017).
The ATP prepares the myosin for binding with the actin by moving it at a higher energy state and a cocked position. ATP binding causes myosin to release actin and hence allowing the actin and myosin to detach from each other. After this happens, the ATP is converted to ADP and inorganic phosphate and the enzyme at the binding is called the ATPase. Adding nonhydrolyzable ATP blocks the myosin movement beyond this point. In this case, ATP hydrolysis changes the angle of the myosin head to a cocked up position and hence it remains at this state of high energy configuration with the ATP hydrolyzed (Zedalis et al, 2017).
Both the myosin and the kinesin hydrolyze ATP at various points in their mechanical cycles. The kinesin is bound to microtubules while myosin in microfilaments. In this case, using non-hydrolysable ATP impairs both the activity of kinesin and myosin. This is because; the motor proteins use the energy of the ATP hydrolysis to move along the microtubules or the actin filaments.
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