Biology 201 Assignment 1 (35 marks)
This assignment accounts for 10% of your total course mark
Due at 11 P.M. on Monday, October 19th 
[bookmark: _GoBack]
Answer the following from information in the introduction, written results, figures, and figure legends pertaining to Table 1, Figure 1, Figure 2, and Figure 4. Be sure to read each question carefully and focus only on the indicated sections. (You will not need to analyze all of the data in this paper, nor will you need to read all of the parts). You can refer to the methods sections for more information. BRIEF amounts of additional research may be necessary to identify/define terms and techniques.

· Reading: Salazar et al. (2014) The chemokine receptor CXCR7 interacts with EGFR to promote breast cancer cell proliferation. Molecular Cancer 13: 198

· General Formatting Information- See the end of this document for a more detailed and thorough explanation of all assignment guidelines.
· Assignments must be typed (no hand-written responses)
· Please list each of the questions followed by your response
· Assignments must be submitted using the link posted on blackboard in MSWORD (preferred) or PDF format 
· This assignment should be completed independently. Please do not collaborate when writing your responses and do not copy directly from the text of the article.


1. Make a LIST of terms, proteins, chemicals, techniques, etc. that you needed to investigate or research to understand this paper. At least ten are expected. (You do not need to list the definitions) (1 mark)


For questions 2-5, use information presented in class, as well as the introduction and abstract of the paper

2. What is cancer? Why can’t there be a single ‘cure’ for cancer? (2 marks)


3. What is CXCR7? (1 mark)


4. These authors are interested in studying cancer mechanisms. In relation to this, why did they decide to look at CXCR7? (1 mark)


5. What was the main objective of this study? What are two of the author’s findings? (2 marks)



For questions 6-10, use information from the results, and appropriate figures. 

6. The authors examined CXCR7 expression in a series of breast tissue cell lines. The results are shown in Table 1.
A. What is a cell line? (1 mark)

B. Based on information from the table and the written results, which two cell lines had the most CXCR7 expression? (1 mark)

C. What technique was used to determine CXCR7 expression in Table 1? Briefly describe this technique. (2 marks)

D. Why were the MCF10A and MCF12A cell lines examined in this experiment? (1 mark)

7. In Figure 1, the authors ‘validated’ the data they showed in Table 1
	A. What is the purpose and results of the experiment presented in Figure 1A? Briefly state the question asked, list the technique(s) used, and describe the results. (2 marks)

B. Describe one control that is utilized in Figure 1A. (How does it help the authors to interpret their data?) (1 mark)

C. What is the purpose and results of the experiment presented in Figure 1B? Briefly state the question asked, list the technique(s) used, and describe the results. (2 marks) 

D. Describe one control that is utilized in Figure 1B. (How does it help the authors to interpret their data?) (1 mark)

E. The authors claim that there is a higher level of CXCR7 expressed in certain breast cancer cell lines as compared to normal breast cell lines. Based on your own interpretation of the data in Figure 1, provide one criticism/critique that disputes this claim. (1 mark)

8. In Figure 2, the authors both decreased and increased CXCR7 expression and examined effects of this on breast cell proliferation.
A. What technique did the authors use to down regulate CXCR7 expression in cells? Generally, how does this technique work? (1 mark)

B. How did the authors directly demonstrate that this down regulation technique actually worked? Refer to a specific panel within Figure 2 and briefly describe what it shows. (1 mark)

C. Did removal of CXCR7 affect cell proliferation? Refer to a specific piece of data (one panel in the figure) that supports your answer and briefly explain. (1 mark)

D. Does the related protein CXCR4 seem to affect cell proliferation? Refer to a specific piece of data (one panel in the figure) that supports your answer and briefly explain. (1 mark)

E. The authors show the expression of several additional proteins in Figure 2F. Explain why the expression of these proteins is consistent with and supports some of the other results shown in Figure 2 overall. (1 mark)

9. In Figure 3, the authors showed that CXCR7 did NOT seem to trigger cellular proliferation due to its binding to a ligand. Therefore, the authors hypothesized that an additional protein interacted with CXCR7 in order to affect the proliferation of cells. In Figure 4, they examined EGFR as a possible candidate for interaction using a proximity ligation assay (PLA). 

A. What is EGFR? Is EGFR involved in proliferation in normal cells? (2 marks)

B. What is the theory or rationale behind how a proximity ligation assay (PLA) indicates an interaction between two proteins? (1 mark)

C. Do CXCR7 and EGFR colocalize and/or interact? Explain by describing the data in Figure 4A-D. Your answer should briefly describe the different treatments and the corresponding results. (2 marks)

D. Describe the data in Figure 4G-H. Are the findings consistent with what was shown in Figure 4A-D?  (2 marks)

E. Why did the authors add EGF to some of the panels in Figure 4? (1 mark)


10. Summarize the main findings of this paper based only on the data you were asked to interpret in the previous questions. Please do not include information from other parts of the paper (such as the discussion) that you were not asked to interpret. (3 marks)
Your summary should:
· Restate the overall main question(s) of this paper
· Generally describe the main results using simple statements. You may wish to refer to specific figures and/or the techniques used to organize your explanations. 
· State a conclusion that relates to the paper’s initial goals.





















Assignment Guidelines:

· Questions should be answered in full sentences. Answers may range from a few sentences to a paragraph. Your answers must be in your own words and not verbatim sections of the paper.  When writing your answers, assume that your audience understands cell biology techniques and information, unless you are specifically asked to explain the technique. (For example, you don’t need to explain how microscopy or gel electrophoresis works, but your answer might state something like, “the authors used fluorescence microscopy to observe the subcellular expression of protein A and their results show that it localizes to the nucleus…”).

· You may discuss this assignment with anyone you want, but you must write the answers  yourself ! Similarities between assignments will lead to all individuals involved having to address academic integrity concerns. 

· This assignment is to be typed. Single spacing is preferred, with each question listed, followed by the answer. Put spaces between each question. Assignments should be submitted using the provided link on blackboard by 11 P.M. on Monday October 19th. Assignments that deviate from these parameters may receive mark deductions. Assignments that are late will have the overall mark reduced by 10% per day.

· You may find it useful or necessary to further research terminology, techniques, etc. that are described in this article. If you use other resources, please reference these at the end of the relevant question. Websites can be cited by simply listing the web address. If you use additional journal articles, list the full reference following a standard citation style such as APA.  

Techniques: The following techniques and concepts are used in the paper. Some have been discussed in class. For others, use your textbook or other (online) sources for information as necessary.

Cell lines and source material
Fluorescence microscopy 
Immunoblotting
siRNA/shRNA
PLA-proximity ligation assay
Quantitative real time PCR (qPCR)
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