
POSTER TEMPLATE BY: 

www.PosterPresentations.com 

Measuring the Activity of the SERCA Using 

Thapsigargin as a Ca+ Ion Pump Inhibitor 

Eliphas Osinde Jr., Department of Biological Sciences, College of Arts and Sciences, and 

Honors College  

Edward Dzialowski, Department of Biological Sciences, College of Arts and Sciences 
 

Abstract 

Estivation is a means through which organisms can slow metabolism 

to increase chances of survival in adverse conditions such as 

elevated temperature, and food and water shortages. The activity of 

the sarcoplasmic reticulum is complex and not completely understood 

(Wray and Burdya 2010). An enzyme within the sarcoplasmic 

reticulum, known as Sarcoendoplasmic Reticulum Calcium-ATPase 

(SERCA) is thought to play a role in regulation of metabolism and in 

inducing estivation. 

 

 

Hypothesis 

Literature Review 

 Malachite Green is a dye that has been used previously to stain bacteria and spores. It has also proven useful in assessment of 

SERCA productivity (Williams et al. 2008; Storey 2008). The malachite green indicator turns green in the presence of phosphate  The 

greater the intensity of the green color, the more phosphate present and the higher the SERCA concentrations. Analysis of SERCA 

concentrations have been done using this method in both snails and turtles. The snail study compared SERCA concentrations in 

animals fed and watered irregularly and housed at an elevated temperature, with that of a control group of snails. After ten days, both 

the experimental and control group were sacrificed, decapitated and the leg muscles were excised and stored at -70Co until analyzed 

by spectrophotometry. The SERCA productivity appears to be temperature-dependent. For an active foot muscle, SERCA levels 

increased as temperature increased. In an estivating foot muscle, temperature had a small change in SERCA activity.  

Methodology 

Sarcoplasmic Reticulum 
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Malachite Green Solution Preparation 

First make a solution of 4 molar HCI by mixing 66.6 ml of dH2O with 33.3 ml of 12 M HCl.  
Make solution C with 4M HCl (.75ml) and with 7.5 grams of Ammonium molybdate. (Takes about twenty minutes to dissolve) let 
it stir.  
Make  solution D with 350 mg of Malachite green added to 175 ml of HCl acid( it will dissolve easily) 
Once solution D is dissolved add 58 ml of HCl/NH4 solution and stir for 30 minutes. Filter in cleaned filter (cleaned with HCl and 
then poured 25% of HCl Malachite mixture).  
Good for one week @ room temperature and saved from light. 
Creating a Standard 

Create cereal dilutions of MG Solution containing KH2PO4. Place 13.6 mg of KH2PO2 into 10 ml of dH2O; this makes a 10 mM 
solution (freeze in -20 Celsius). Place 1 mL of this solution into tube 1 containing 9ml of dH2O (creating a 1 mM solution), place 1 
ml of tube 1 into tube 2 containing 9 ml of dH2O (creating a .1 mM solution), place 1 ml of tube 2 into tube 3 containing 9 ml of 
dH2O (creating a .01 mM solution), and place 1 ml of tube 3 into tube 4 containing 9 ml of dH2O (creating a .001 mM solution). 
These are the cereal dilutions. Run through.  
Preparing sample 

After incubating the chicken eggs for 19-20 days, remove chicken from incubator to take samples of the thigh and wing. Place 
samples in tubes and freeze at -20 until needed.  
To make the solution for homogenization prepare a 50 ml tube with 20 ml of dH2O. Measure: 170.2 mg of Imidazole, 10ml of 
Glycerol using the 10 ml pipette, 200 mg Sodium deoxycholate, 8.56 g sucrose, 58.44 mg of EDTA, 174.9 mg of spermine, 
765.275 mg of Beta-Glycerol phosphate, and 2-Mercaptoethanol at 69.93 ul; add them all in that order. Also, there is no need to 
stir to dissolve crystals, because they readily dissolve once the 2-Mercaptoethanol.  
This solution will serve as a stock solution. Good for one week. 
Once ready to make solution take out frozen sample and weight. From the weight of the sample determine the amount of 
solution necessary for homogenization. Measure out amount of buffer solution needed (1:5 W:V or for every gram add  5 ml of 
solution) with that amount of solution add phenylmethylsulfonyl fluoride to create a 1mM solution, and protease and 
phosphotase inhibitor 1:1000(v:v). Add the weighed tissue sample.  
Homogenize with zirconia beads in intervals of ten seconds with periods of cooling in ice, do this about 5-6 times, making sure 
there are no chunks of tissue remaining. Then centrifuge the tubes with parallel tubes of the same weight for 10-15 seconds 
once this is done carefully extract solutions from the beads using a micropipetter and add to new tubes. Centrifuge these tubes 
down stairs in Padilla’s lab at 4 degrees Celsius and at ~1200-1800 rpm for 20 minutes.  
Columns made from 1 ml sterile syringes, plunger removed and glass wool at the bottom and another tube under the tube. Take 
the solution and add the beads. Then centrifuge the tubes with parallel tubes of the same weight for 60 seconds on a low speed. 
Make sure the ratio of beads to extract is 1ml: 100 ul of extract. Now add the extract and centrifuge on low speed for 15-20 
seconds.  
Begin assay immediately 

Sarcoplasmic Reticulum 

Chicks are ectotherms upon hatching. The point at which chicks 

transition from ectothermic regulation to endothermic regulation 

unclear.  However by ~48 chicks are completely endothermic. During 

the 0-48 hour period the chick thermoregulates using shivering 

thermogenesis. Shivering is caused by the activation of the 

Sarcoendoplasmic Reticulum Calcium ATPase (SERCA) pump in the 

muscle cell.  For every 2 Ca+ released ATP is broken down into ADP + 

P.   By assaying the phosphate ions produced by SERCA,  we can 

quantify SERCA. We chose the domestic chicken (Gallus gallus) as a 

model precocious chick. We will assay samples from the thigh and 

wing muscles in parallel tubes, with one containing the Ca+ ion pump 

inhibitor Thapsigargin as a negative control. Malachite green will be 

used as an indicator of phosphate ions.  Samples will be analyzed by 

spectrophotometry at wavelengths of 620 and 655 nm.   


