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Case study - Stage 1: Analysis and explanation of figures/article worksheet

INSTRUCTIONS:

· Please read your entire assigned article (without dwelling on the details that you do not yet understand) to get an idea for what the authors did and how they interpreted the results.

· In collaboration with your partner(s), please answer the questions below to the best of your abilities and upload them on Canvas>Assignments>Case Study Stage 1 by September 26th, 11:55pm.

· Your answers need to be specific and concise, no longer than one paragraph each. Point form is fine as long as you are explicit with your logic.

· ONLY ONE copy of the answers should be submitted per pair/triad. However, make sure that both/all three of you have a copy.

Assigned article: Kamakura, 2011

Focus for careful analysis: Figures 3+4

Questions

1. Your names and surnames:

Heather Betz, Beth Davenport

2. According to the author what was the overall purpose of the study presented in the paper? The aim was to identify which factors are responsible for caste differentiation in the honeybee, and what mechanism does this factor use to drive the caste-specific developmental pathway.
3. On multiple occasions in his experiments, the author includes a casein treatment, a 450kD protein treatment, and a 40ºC-for-30-days royal jelly treatment. What is the purpose of these treatments? Please be specific. 
· The 40ºC for 30 days royal jelly experiment determined that long term storage of the jelly degraded the component necessary for caste-differentiation. It was found that bees reared using this jelly were fully workers, indicating that the factor involved in queen differentiation in the royal jelly was completely degraded after 30 days of storage at 40ºC. 
· The 450kD protein was found in royal jelly, but was found to degrade too slowly to be the active protein factor involved in caste differentiation, as it remained in the royal jelly after 30 days at 40ºC
· Casein is a component of bee diet, and was used to evaluate nutritional effect. 
The purpose of these treatments were as controls to verify that the effects seen with royalactin weren’t seen with other components of royal jelly (450kD) or with other components of normal bee diet (casein). The 40ºC for 30 days treatment was to make sure that the royalactin effect wasn’t the same as the one where the active factor in royal jelly was completely degraded. 
4. Carefully consider Figures 4A, B and C and answer the following:

A. What system did the author use, what were the different treatments, and what was the purpose of each treatment?

The author a system of rearing honeybee larvae in the presence of several treatments in the royal jelly. These treatments were knockdowns of InR and Egfr by RNAi, as well as a control of no RNAi. The purpose of the RNAi treatment was to work out which signalling pathway was involved in caste development as each of these genes is known to be involved in a different pathway, one of which is suspected to be involved in caste differentiation. 
B. What did the author measure/detect/observe?

The author observed that the knockdown of InR didn’t affect adult size, developmental time or ovary size, whereas the Egfr knockdown had reduced adult and ovary size, as well as a prolonged developmental time. 

C. What type of approach do these experiments fall under?

These experiments, from the perspective of the larvae, represent a remove-something experiment as two gene products are knocked down by the RNAi. 

D. What were the results (what do the data show)?
The data shows that a) the royal jelly inactivation and Egfr knockdown treatments result in a developmental time of roughly 18 days, whereas all other treatments result in a roughly 16 day developmental time; b) the RJ degradation and Egfr knockdown treatments result in very small ovary sizes with roughly 10 ovarioles, whereas InR knockdown, GFP and S6K RNAi treatments have larger ovaries ranging from ~100-160 ovarioles; and c) RJ degradation, S6K RNAi, Egfr knockdown treatments reduced adult weight to roughly 100-115 mg, whereas the other two treatments had larger weights of ~180 mg. In all three of these characteristics, the measurements of degraded royal jelly seemed to mimic those of the Egfr RNAi knockdown. 
E. What can we directly conclude from the data?

We can directly conclude that Egfr is necessary for queen-caste differentiation with the characteristics of larger adult and ovary size, as well as shortened developmental time. 

5. Now consider Figure 4D. What is the purpose of including it in the article?

The purpose of including 4D in the article was to give the reader a visual idea of the physical differences in size (and therefore weight) in each of the treatments to emphasize the 
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differences between the control and InR treatments vs. the Egfr and S6K RNAi treatments where it’s easy to see that the latter two are smaller than the former two.
6. Carefully consider Figure 3 (without letting all the Drosophila transgenics jargon intimidate you — see additional info at the end of the worksheet if needed!) and answer the following:

A. What systems did the author use, and what were the different treatments in each case?

The author used a Drosophila melanogaster reared in the presence of various treatments. These treatments were 
B. What did the author measure/detect/observe in each of the three experiments?

C. What type of approach do these experiments fall under?

D. What can we directly conclude from the data?

7. Overall, how do the data in Figures 1 and 2 support the statement made in the article’s title?

Some information about the Drosophila systems used

· The notation [three letters gene name]>[other gene name] indicates a Drosophila strain that carried a transgene made of the promoter and/or other region of [three letters gene name] and the coding or transcribed sequence (it depends) of [other gene name]. The main thing to keep in
mind is that your [other gene name] will be expressed at the same times and places as the [three letters gene name] normally does. For example, Act>Rol is a transgene made of the promoter of the actin gene and the coding sequence of royalactin; those flies express honeybee royalactin the way they express actin.

· UAS is a yeast regulatory region that is normally inactive in flies, unless we add the activator GAL4 (not used here).
· rho (rhomboid) is a gene that is expressed in numerous tissues during embryogenesis and larval stages.
· ppl (pumpless) is expressed in the fat bodies of larvae (among other tissues).
· a lower case ‘d’ in front of a gene or protein name indicates that we are talking about the Drosophila version of it.
· a lower case ’i’ following a gene or protein name indicates RNAi targeting that gene. So, dEgfri means ‘RNAi targeting Drosophila Egfr).
