Min Im
BNFO300
Research Proposal
Roles of insulin signaling pathways in Age-Related Locomotor Impairment
I. Introduction
Aging affects all organisms. During aging, Age-Related Locomotor Impairment (ARLI) is one of serious arising concerns. What is ARLI? Age-related locomotor impairment is a decrease in muscle mass and body movement due to aging.  Patients with ARLI are at greater risk for falling, skeletal fractures, and possibly cause complications with obesity, diabetes, hypertension, and more [reference]. How can we contribute to the society and rescue patients from ARLI? Unfortunately, genes and genetic pathways that influence ARLI are not commonly known. 
In one of the ARLI studies, Jones et al (2009) implicates insulin signaling as a key regulator of ARLI. What is insulin signaling? Insulin is a hormone produced by pancreatic cells to regulate amount of glucose in the blood. Also insulin triggers the uptake of glucose, fatty acids, and amino acids into liver and stores them in forms of glycogen, lipids, and proteins respectively. Insulin signaling is very complex network that controls multiple processes in the body. Studying insulin signaling from humans is very complex and challenging, in many studies they use fruit flies called Drosophila instead. Drosophila is a commonly used model organism in biological and genetic studies due to their short lifespan.
How do Jones et al (2009) determine whether insulin signaling is a key regulator?  They conducted an experiment using fruit fly Drosophila. They preselected 729 EP and 364 pGawB transposon insertion sites and tested by observing behaviors of Drosophila over a specified period of time. [Why EP and pGawB?] The best 24 transposon sites were chosen depending on strong negative geotaxis. Negative Geotaxis is a walking behavior that becomes impaired during aging. They measured negative geotaxis of control group Drosophila and genetically modified Drosophila. In result, they found that EP837 insertion in PDK1 causes delay in ARLI. In addition, they reason that since PDK1 functions immediately downstream of phosphatidylinositol 3-kinase (P13K) and immediately upstream of AKT in the insulin signaling pathway, they decided to repeat previous steps for genes Dp110 and Akt.[Why Dp110 and Akt?]. Conceivably, the insertion of certain transposon in Dp110 and Akt caused delay in ARLI.
Is there any other insulin signaling genes? According to Taniguchi et al, the insulin receptors are connected to two insulin signaling pathways: the phosphatidylinositol 3-kinase (PI3K)-AKT/protein kinase B (PKB) pathway and Ras-mitogen-activated protein kinase (MAPK) pathway. In Jones et al, they focused on PDK1 which is essentially similar to PKB pathway. How about the other pathway? The new experiment will be based on MAPK pathway to see if insulin genes of MAPK pathway also influence ARLI. If the experiment based on MAPK pathway becomes successful, treatments using insulin signaling must be developed in order to lessen pains for ARLI patients and their caregivers.
II. Experiment
IIA. Identify insulin signaling genes
The first step to the experiment is identifying any insulin genes that are associated with MAPK pathway. The upstream genes of MAPK are RAS, RAF, MEK and the downstream gene of MAPK is ERK1. [How did we know that?]
IIB. P-element insertion
In order to identify any MAPK genes that influence ARLI, the method of P-element insertion is needed.  P-element is a DNA sequence that could copy its own sequence and insert into a different position of same genome. P-element insertion is a method used to insert P-element into an insertion site in order to create genetically modified flies. In this case, P-elements will be inserted into MAPK genes. How do they know where to insert transposons? The same insertion sites from Jones et al (2009) will be used to identify genes that influence ARLI. Jones et al (2009) chose following as best insertion sites: EP937, Ep3553, BG02759, EP1150, DJ708, c00368, e03435, and c02098. 
IIC. Negative geotaxis
The last step to the experiment will be measuring negative geotaxis for each gene with different P-element insertions. There are a total of 32 combinations and 1 control group since there are 4 genes and 8 different insertion sites. Any of the results that are higher than control group will be consider as delaying ARLI, and any of the results that are lower than control group will be consider as delaying ARLI, or not affective at all. 
III. Discussion
[bookmark: _GoBack]Nonetheless, we hope to see that any of the MAPK insulin genes influence ARLI. If the experiment becomes successful, insulin signaling can be used as a key regulator of ARLI. Not so more in Drosophila, tracing back to human genes is essential. Luckily, there is an online database called Homophila which contains human gene homologues in flies. It is possible to contribute to the society if we could find homologues. If we do find homologues, developing new treatments will be just matter of time!
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Any of [ ] will be explained later. I have not found any reference to explain that.
