Sample collection for measuring mRNA half-lives
Summary: You will grow replicate cultures and block transcription by adding the drug rifampicin (RIF). You will harvest the cultures at various timepoints after adding RIF, extract RNA, and perform qPCR to measure abundance of transcripts of interest. The decrease in transcript abundance over time after blocking transcription reflects the rate of degradation. For M. smegmatis, typical incubation times with RIF are 0, 1, 2, 4, and 8 minutes, although these times may vary depending on the specific goals of your experiment. You will stop mRNA degradation by flash freezing your cultures in liquid nitrogen.
Important notes: mRNA degradation is regulated in response to changes in environmental conditions such as temperature, nutrient availability, and oxygen availability. You must plan and execute the experiment carefully to avoid small changes in these environmental factors that can have big effects on mRNA degradation. The half-lives of mRNAs in M. smegmatis are typically between 30 seconds and a couple of minutes. This means that you must very precisely measure the time between adding RIF and stopping mRNA degradation by freezing your cultures in liquid nitrogen.
· Grow freezer stocks of your strains to make starting cultures by shaking at 37 degrees Celsius overnight (Expected ODs: 0.4 – 0.8). If ODs are not in the 0.4 to 0.8 range, normalize them to reach an OD of 0.4 to 0.8 the next day and move the experiment by one day. If you do not have true biological replicates (isolates with different strain names), divide each strain into three separate tubes create triplicate cultures.
· Normalize the cultures in Erlenmeyer flasks with green tags (for culture only). It is critical to use only these flasks, because the unlabeled flasks have microscopic scratches from the bottle brush that trap bacteria. Use one flask per replicate culture. The target OD is 0.5-0.7 at the time when you start the next step the next day. The volume of your culture should be (number of timepoints) x (volume planned for RNA prep) + 5 mL. Use 5-7 mL per RNA prep. The extra 5 mL is to account for evaporation and taking ODs. 
· The next day, bring the Erlenmeyer flask cultures into the warm room, and measure and record the ODs. All replicates and strains should have ODs within 0.1 of each other. For example, all ODs could be between 0.7 and 0.8. If you are doing a log phase experiment, the ODs should be between 0.5 and 0.9. If your ODs are not in the desired range or are too widely spread, re-normalize the cultures to use the next day instead.
· If the ODs are as expected, transfer 7 ml of each culture into one 15 ml tube per timepoint. Rotate in the culture wheel for about 30 mins. Be sure to label both tubes and lids to avoid mix up. Avoid leaving the cultures in the 15 ml tubes without agitation for more than a few seconds at a time, because they will rapidly deplete the oxygen and change their expression profiles accordingly.
· Get two boxes or buckets of liquid nitrogen. Bring only one into the warm room at a time.
· Proceed to RIF treatment. Add RIF to a final concentration of 150 μg/mL to each culture, incubate on the culture wheel for the specified amount of time, and then submerge the entire tube in liquid nitrogen to rapidly freeze it and thereby stop RNA degradation. Be sure to calculate the required volume of RIF based on the concentration of the stock and the volume of your culture. Everything should be done in the warm room. To avoid oxygen depletion in the cultures, remove a culture from the wheel only when you are ready to add RIF. After pipetting in the RIF, quickly close the culture tube cap tightly and mix by vigorously shaking the tube a few times. Then replace on the culture wheel. For the 0 minutes treatment, add RIF, shake twice, and immediately submerge the tube in liquid nitrogen.
· Bring a helper to help keep track of the time.
· The timepoints need not be performed in a particular order.
· Store the frozen cultures at -80 degrees until you are ready to extract the RNA.
