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Activity 5: Testing your ESP, ELISA?
Summary

This exercise is designed to help students gain a better understanding of the sampling and molecular techniques involved in identifying bacteria in deep sea samples.
Key Concepts
· Learn about the technology involved in designing the ESP (Environmental Sample Processor) to sample deep water.
· Learn how samples can be collected from the deep sea and be analyzed on site for types of microbes present in the sample.
· Develop an understanding of how the ELISA (Enzyme-linked immunosorbent assay) works in identifying different types if bacteria
Objectives
· Observe how new technologies allow scientists to collect real-time data
· Students will model the ELISA technology used to identify specific microbes in a water sample. 
· Demonstrate their understanding of the reaction by acting as the unidentified microbes and attaching to known probes.
· Communicate their understanding by explaining the mechanism of the reaction.
Materials

· 25 Styrofoam circles-3 to 5 inches in diameter

· 125 Probes with matching tops

· Link to teacher Template for Layout of Styrofoam Circles
Procedure
1. Color the pieces of Styrofoam to match the template (sample provided)
2. Use a toothpick and a circular piece of foam/cardboard-1-1.5 inch in diameter

3. Take the foam/cardboard and cut it into a puzzle piece

4. You need to make a template, so that each color has the same shape and cut out 8 different shapes

5. Make sure that the shapes are all different
6. You will need

a. 5 controls

b. 18 green, 18 orange, 18 blue, 18 red, 18 purple, 18 brown and 12 yellow, 36 no attachment.

7. Place a toothpick on the bottom part of the shape-

8. DO NOT color the foam/cardboard probe

9. Place 6 toothpicks of each color in its Styrofoam circle, except for the control-only place one in the control foam.

10. Separate the tops into envelopes-one for each shape/color

11. Decide what organism that you would like to have present in your sample and place only those in a container with the no attachment top pieces.
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Assessment

· Teacher will observe students’ completion of the lab. 

· Successful matching of organism with correct “probe” based on shape of the “molecules”. 

· Students will successfullu identify the unknown organisms

· Students will write a summary explaining the purpose of the experiment, the function of an ESP, and how this technique can be used to identify microbial organisms in a field sample.

Teacher Resources
· Resource materials on ESP technology and the ELISA can be found at 


How the ESP works: http://www.mbari.org/ESP/espworks.htm


Custom Probe Arrays for ESP http://www.mbari.org/ESP/esp_probe_arrays.htm


Deep ESP (D-ESP) http://www.mbari.org/ESP/esp_DEEP.htm


Deep Water Sampling Module http://www.mbari.org/ESP/esp_onVentana.htm


ESP Technology and ELISA http://www.mbari.org/ESP/esp_technology.htm


ELISA movie http://www.mbari.org/ESP/Video/ELISA_process.mov


ELISA links http://sbc.ucdavis.edu/Outreach/Biotechnology_Tutorials_Online.htm#ELISA
Putting an analytical laboratory in the sea 
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	The Environmental Sample Processor (ESP) 
	2nd generation ESP core instrument in the laboratory 
	Divers and ESP in test tank


What is an Environmental Sample Processor?

The MBARI Environmental Sample Processor—the ESP—provides on-site (in situ) collection and analysis of water samples from the subsurface ocean. The instrument is an electromechanical/fluidic system designed to collect discrete water samples, concentrate microorganisms or particles, and automate application of molecular probes which identify microorganisms and their gene products. The ESP also archives samples so that further analyses may be done after the instrument is recovered. 

 [image: image4.png]


[image: image5.png]


[image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14]
2

