iGEM 101: Introduction to Synthetic Biology

Spring 2015					
Session 1 – Introduction to Synthetic Biology, Cell Culture, and Sterile Technique

Overview: We will be introducing the history and methods of synthetic biology as well as general experimental design through project examples from previous iGEM competitions. Then E. coli cell cultures and sterile technique will be presented and practiced.

Recommended Reading:
Barker, At the Bench Chapters 1-5, 9

Sterile Technique: To avoid cell culture contamination, sterile conditions must be maintained at all time. A Bunsen burner flame creates a 10 cm radius of sterility, where any falling particulate is sucked into the flame and incinerated. The flame also provides a convenient means of killing any microbes that may be on the equipment used- simply passing the necks of bottles and the tips of pipettes will sterilize them. Whenever bottles are first open and closed, they must quickly be past through the Bunsen burner flame for this reason. If non-disposable spreaders are used, they also must be briefly held in the fire. 

[bookmark: _GoBack]Cell Culture: The uses of cell culture are varied and depend on the volume of the cell culture and the media. A 5 mL culture is the standard for everyday use in the lab and can be used for generating frozen stock, preparing for genomic extractions, colony PCR, matings, imaging, and minipreps; sporulation is usually accomplished with a 3 mL culture; and the other plasmid extraction methods require larger amounts of culture. The midiprep, maxiprep, megaprep, and gigaprep require respectively 25 mL, 125 mL, 1.5 L, and 4 L of culture and are prepared in an Erlenmeyer flask instead of a culture tube. 
There are different types of media used depending on the objective of the culture. E. coli is most often grown in LB media with an ampicillin, kanamycin, or chloramphenicol selection marker while S. cerevisiae is grown in YPD with the most common selection marker being kanamycin. S. cerevisiae can also be grow in imaging media, which is relatively clear, for microscopy experiments or sporulation media, which is a minimal solution, for inducing sporulation formation.

Media: There are different types of media depending on what is being grown and how it will be used. LB media is made of tryptone, yeast extract, and sodium chloride. Similarly, YPD is composed of yeast extract, bacto peptone, and dextrose. These two media provide all the nutrients needed for cellular growth. Sporulation media on the other hand is a minimal media that induces a stress response and is mostly water with a small amount of potassium acetate and glucose. Lastly, imaging media is a clear media that allows the user to see the cells and provides enough nutrients for the cells to grow for a short period of time. It is a combination of a nitrogenous base, glucose, and synthetic complete media.

Protocol: The protocol for preparing a cell culture with sterile technique is generally the same for all the different volumes and medias, but below we have outlined the procedure for 5 mL cultures of E. coli and S. cerevisiae in LB, YPD, imaging, and sporulation media. 

Cell Culture
Purpose: Incubate cells in favorable media with a selection factor, usually ampicillin, kanamycin, or chloramphenicol

-Use Sterile Technique to mix together in culture tube:
	Media			5 ml
	Antibiotic		5 µl of 1,000x Stock (1x Final Concentration)
	Cells			1 colony* or 100 µl Liquid Culture

-Incubate at 37° C for E. coli and at 30° C for S. cerevisiae at approximately 200 rpm for 12-18 hours
	
*Pick-up colonies w/ 2 µl pipette tips or sterile toothpicks and discard into culture tube. Make sure to pick up only 1 colony as each colony is monoclonal (genetically homogenous).
