Name:  ____Sara Shibil   3078157____


Biology 201: Mini Data Analysis One (26 marks)
Due Monday October 5th at 5 P.M.

The goal of mini assignments is for students to review cell biology techniques discussed in class, to see how they are applied in addressing authentic research questions, and to practice interpreting and describing data and content from primary literature.

Instructions:
· You will be using this posted primary article for both mini data assignments this term

· For these short assignments, you need to read only the appropriate/indicated sections of the article

· You will need to use additional resources (online sites, lecture notes and information, textbook, etc.) to answer some questions. Investigation using sources other than the primary article IS NOT expected to be extensive. However, if you use sources OTHER than the provided article, please cite these at the end of your answer. There is no need to cite the source article.

· You may consult with other students or the instructor when analyzing this article, but you must turn in work that is entirely ‘your own’. Please do not collaborate when writing your responses and do not copy directly from the text of the article.

· Most of your answers to the following questions will be brief (a few words, a statement, or a sentence or two). When a longer response is expected, this will be indicated in the question.

· Answers should be typed (not hand written). This mini assignment #1 is worth 5% of your final grade.


These questions are based on the following posted primary article
Wu et al. (2014) ULK1 translocates to mitochondria and phosphorylates FUNDC1 to regulate mitophagy. EMBO Reports 15: 566-575

Introduction: The introduction of a paper describes the general biological questions and topic under investigation, presents previous knowledge on the subject, and gives relevance for the studies being performed. Often, a hypothesis/research goals and a brief summary of the entire paper’s results are listed near the end of the introduction. By the end of the introduction, the paper’s main objectives/hypotheses should be clear. 

Introduction sections are typically very terse/succinct and you may find that you are not able to fully understand some points due to the brevity of the explanations. When reading a paper’s introduction, you should further investigate (look up) definitions or ideas that you don’t understand in order to get a GENERAL sense of the information presented. For this assignment, areas where additional research is likely necessary is indicated with asterisks ***
Results: The results section of a paper includes a written description of the experiments that were performed. Data that is shown visually in Figures and Tables is always described in the written results and is further characterized and explained in the Figure legend. When reading the Results section of a paper, you should look at the corresponding Figures and figure legends to see how the data supports the information presented. If there are treatments or methods used that you do not understand, you should try to investigate these briefly from sources beyond the primary article. Often this may simply require that you find the definition of a term or technique.

For this assignment, you will be examining Figure 1. Look at the Figure, read the Figure Legend, and read the corresponding written results. (In this case, the relevant section is just the first paragraph of the results section.)  If there are multiple panels in a figure (as is the case in Figure 1), it is likely that all of the experiments in the panels are generally focused on one main question. This main idea or result is typically stated as the first sentence of the figure legend. 


1. Read the INTRODUCTION and ABSTRACT, and answer the following.  (Rephrase in your own words)

A. In this paper, the authors investigate the cellular process of ‘mitophagy’. What is a general definition of ‘mitophagy’? Is it a problem if mitophagy doesn’t work correctly in cells? *** (2 marks)

Mito= mitochondria,  phagy=eater
Mitophagy is a process by which autolysosomes remove damaged mitochondria to preserve and maintain energy or cell survival



B. The main protein studied in this paper is called ‘ULK 1’.  (1 mark)

ULK1 is a kinase. What is the general definition or function of a ‘kinase’? ***

Kinases are generally defined as enzymes that catalyze the transfer of a phosphate. It adds a phosphate (phosphorylation) to proteins.


What happens to mitophagy if ULK is deficient (missing)?

The mitophagy needs ULK to be present because otherwise, it will not perform its regular function and can lead to abnormal accumulation of autophagy related proteins

C. What are two main findings of the author’s research from the work presented in THIS paper (Not from their previous work) that are related to ULK1? (2 marks)




1.) ULK1 is recruited to mitochondria in response to certain stresses
2.) Both ULK1 and FUNDC1 regulate and are required for the process of mitophogy 








2. Read the RESULTS and look at the DATA for Figure 1.

A. Identify background details:

The legend for this figure states the following: ‘ULK1 is upregulated and translocates to fragmented mitochondria in response to mitophagy induced by hypoxia or FCCP.’

1. What are hypoxia and FCCP***? Why were cells given these treatments in this paper? (2 marks)

Hypoxia is essentially a condition of oxygen deprivation in cells while FCCP is a mitochondrial uncoupler. The cells were given this treatment to cause considerable mitophagy.


2. What does ‘upregulated’ and ‘translocates’ mean in the statement above? (1 mark)




3. Based on the statement above, do you expect to see ULK1 expressed in the mitochondria of cells? Explain. (1 mark) 





B. In Figures 1A and 1C, the expression of ULK1 is examined by immunoblotting in response to hypoxia or FCCP treatments.

4. What happens to ULK1 expression in response to these treatments? Is there a difference between the response of ULK1 to hypoxia as compared to FCCP? Explain your reasoning by specifically referring to the data in Figures 1A and 1C. (2 marks)








5. What are TWO controls used in both Figure 1A and 1C? Explain WHY EACH of these controls was used. (2 marks)






6. What is the value of showing the data in Figure 1B and 1D? What does the data in these panels represent? (1 mark)



C. In Figure 1E, the expression of ULK1 is examined using fluorescence microscopy. 
7. What changes to ULK1 expression levels/amount (if any) are seen following treatment with hypoxia or FCCP? Describe how what you see in the data supports your answer. (1 mark)






8. What changes to ULK1 subcellular location are seen (if any) following treatment with hypoxia or FCCP? Describe how what you see in the data supports your answer. (1 mark)





9. The expression of a protein named ‘TIM23’ is shown as a control in Figure 1E. What is TIM23? *** Why do you think it is was important to show in this experiment? (2 marks)








D. In Figure 1F and 1G, the authors performed subcellular fractionation of treated cells, separating them into ‘cytosol’ and ‘mitochondrial’ fractions. Lysates from each of these cellular locations were then run on protein gels, and immunoblots were performed for ULK1 and some additional proteins. (You can ignore the lanes labeled PNS for the following questions) 

10. Describe the expression of ULK1 seen in response to treatment with FCCP or Hypoxia (just choose one of the panels). Explain by specifically describing the data in the columns marked cyto (for cytosol) and mito (for mitochondria). The ‘-‘ or ‘+’ shown at the top of each lane indicates the absence (-) or presence (+) of the hypoxia or FCCP treatment. Be sure to be logical and methodical in your description. (2 marks)




11. TIM23, LAMP1, EEA1, and actin are all proteins normally expressed in SPECIFIC locations within cells. The authors used these as controls to demonstrate that they had separated cells into mitochondrial and cytoplasmic fractions correctly. Describe why/how the expression of these proteins shows this. (2 marks)




E. Write a clear and organized summary of the data shown in Figure 1. As a general and methodical approach, do the following: (4 marks)
· Begin with a general statement describing the general purpose/objective of Figure 1.
· Succinctly summarize/describe the results. Split the figure into the three main experimental approaches: immunoblotting, microscopy, and subcellular fractionation/immunoblotting. You can then discuss the main question and results examined in each section.
· State the main conclusion as it relates to the figure’s initial purpose.

You should be able to complete this task in 10-12 sentences for this figure. Note that you do not have to explain HOW the techniques are performed, but that you should include details (such as treatments) that are relevant to the specific experiments. Do not overstate what the data shows or means. You are only describing what is shown from the results in Figure 1.
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