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Autophagy 
Question 1: In a clear and logical manner, explain the normal role, including the signaling cascades involved in autophagy in a normal human cell.
In a normal human cell, autophagy occurs as an adaptive cell process that probes cells to tolerate stress stimuli or trigger cellular suicide mechanisms. The occurrence of autophagy in human beings involves the formation of double membrane vesicles which engulf proteins, cytoplasm, protein aggregates and organelles that are transported to the lysosomes for degradation and energy provision (Bhutia et al., 2013).  The signaling autophagy pathway in humans is triggered by stimuli stress, nutrient withdrawal or endoplasmic reticulum stress (Yang et al., 2019).  A phosphatidylinositol kinase related serine/threonine protein kinase target of rapamycin (TOR) plays a crucial part in the induction of autophagy. In humans, this protein kinase hinders the interaction of Autophagy related gene kinase (Atg 1) and autophagy related gene 13 9 Atg 130. The fusion of these two genes forms a complex structure which initiates autophagy.  The first step involves the formation of a double membrane that engulfs injured mitochondria or misfolded proteins. The double membrane is mediated by autophagosome relkated gene 6, whose role is expanded by ubiquitin-like systems leading to the elongation of the membrane. The two systems involve interaction of Atg7, Atg5 and Atg10 to activate Atg12. This leads to the formation of autophagosome membrane allowing the lysosomic fusion. Fusion of lysososome membrane with autophagosome leads to the formation of autophagolysosome. The inner membrane of the autophagosome carries the cargo to be degraded hence the name autophagic body. Lysosomal enzymes degrade the materials and recycle them. 


Question 2: In certain types of bacterial infections, bacterial cells are able to subvert autophagy, how do they do this? Furthermore, in cases where autophagy is aberrant, how do certain types of cancer and neurodegenerative disorders arise?
Even though autophagy is an anti-pathogenic process, several bacteria pathogens have evolved strategic ways through which they utilize the autophagic pathway for their own profit. These bacterial pathogens induce autophagy and/ or block autophagosome fusion with lysosome through secreted proteins or effect. Afterwards, the pathogens use the autophagosome as a habitat for replication and growth (Yang et al., 2019).  Additionally, some bacterial cells may utilize the host components such as cholesterol, TMEM59 and VAMP7 hence favoring bacterial pathogens survival. Xiong et al., (2019) posits that even though the role of autophagy in replication of these bacterial pathogens is unknown, through nutrient provision and escape from cell defense are two likely explanations for these phenotypes.
The occurrence of cancer and neurogenerative diseases as a result of aberrant autophagy is common in human beings. Even though autophagy reacts to stress stimuli to maintain healthy cells, excessive stress may become irreversible and pushes the cells towards autophagic cell death (Type II programmed cell death). However, decreased autophagic death may enhance the growth of tumor cells in human bodies. Decreased autophagic degeneration may occur as a result of excessive stress which causes mutation of proteins and genes that initiate autophagy. The mutation of Becline 1 genes hinders the formation of autophagosome due to failure to interact with Class III P13K. This leads to continuous regeneration of timorous cells in the human body. Besides, the occurrence of neurodegenerative diseases is linked to macroautophagy in the neural cells. The pathogenesis of neurodegenerative disease is linked to continuous death of neural cells. For instance, the occurrence of the huntington’s disease is associated with neural autophagy. Excitotoxicity, mitochondrial dysfunction and oxidative stress may act as initiators of neurogeneration. However, this occurs in reduced function of autography which acts as proteasome degrading agent.  Current observations shows impaired sorting of autophagosomes and insufficient levels of autophagy as well as a high accumulation of ubiquitinated aggregates of huntingtin in the lysosome organelle. Kesidou et al., (2013), the existence of Autography related gene 7 polymorphism that encodes alanine for valine (V471A), has been linked to earlier disease onset
Question 3: Is there likelihood for developing drugs for modulation of autophagy in disease? If so, what would be the targets of the therapy (you can use a drug that has been developed to target this pathway if it has been developed).

Several drugs have been developed to modulate autophagy; for instance, chloroquine is a lysosomal lumen alkalizer which is used to block autophagic progress through lysosomes impairment.  Chloroquine is used as an anti-malaria and anti-rhumatoid agents. A new form of chloroquine Lys01contains the spacer N, N-bis (2-AMINOETHYL)-methylamine which acts as a connector between two chloroquine moietie (Yang et al., 2019).  s. This is a potent inhibitor which impairs lysosomes and prevents the formation of autophagosome. A water- soluble salt of the Lys01 has a higher potent of accumulating within and de-acidifies the lyso-some, which results in impaired autography and tumor growth. As an emerging autography inhibitor, Lys05 has been found to exhibit better therapeutic index and has the potential to be developed fur-ther into a drug for autophagy-targeting therapy (Yang et al., 2019).  
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