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The 'star-like' pattern exhibited by SERCA lends 
support to our original hypothesis that the SR 
permeates the myofibril as well as encases it (See 
Fig. 9). If this is the case, how these permeating 
tendrils of SR organize themselves within the 
myofibril is still unclear. 

Figure 1: Localization of SERCA in cicada (Tibicen sp.) flight 
muscle. thapsigargin 1/10, phalloidin 1/100 with phalloidin 
applied first.

Each consecutive channel view is separated by 1.5 
microns. The SERCA labeling perpendicular to the 
myofibril becomes slightly more intense going from (a) to 
(g). This may suggest the SR penetrates as well as 
encases the myofibril. The overlap in (c), (f), and (i) 
suggests that the penetrating SR is at the level of the I 
band.

Figure 2: Cross-sectional localization of SERCA in P. 
longipennis flight muscle. Thapsigargin 1/10, phalloidin 
1/50, thapsigargin applied first. 

Using a “control” gene, i.e. Rpl11 (ribosomal protein large subunit 
#11), provides a baseline for comparative analysis based on the 
assumption that the expression rates of Rpl11 remain relatively 
constant across species and muscle types. In this type of analysis, 
the point at which each gene’s expression rate passes the 
threshold (Ct) can be used to determine which sample has a higher 
amount of the mRNA of interest. Since the amount of double 
stranded DNA in each sample doubles during each cycle, if sample 
A reached the threshold three cycles after sample B, then sample 
B contained 23 or 8 times more of RNA transcripts from the gene of 
interest than sample A.  

Figure 3: These charts were constructed using the 
delta-delta Ct approximation method using the data 
generated by the qPCR analysis

Using immunofluorescence techniques, we were able to conductmicroscopic analysis of SERCA’s localization in insect flight 
muscles. The focus of the current analysis is solely on synchronous flight muscle and does not include evaluation of 
asynchronous flight muscle. Prior to slide preparation, muscle tissue was dissected from live insects, frozen on dry ice, and 
placed in storage at -80°C. The muscle tissue was then cut into 10 micron slices using a cryostat, mounted onto slides, and 
then fixed in 4% formaldehyde-PBS. After blocking the slides in 5% goat serum-PBS, the fluorescent tags, thapsigargin and 
phalloidin, were applied separately using varying concentrations in PBS. Thapsigargin binds specifically to SERCA and 
phalloidin to F-actin. The SERCA protein can be considered as a biomarker for the SR, and phalloidin allows us to visualize 
the myofibrils. Images were acquired using an Olympus confocal microscope and analyzed using SlideBook.
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