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Date:

L. Higgins 03/2012, after J. Yahya 08/2008
Purpose:

MMN is a standard medium for isolating and maintaining fungal cultures. This protocol tells you how to make MMN plates and how to grow EM cultures on them.
Procedure:

 Note: one liter of MMN is enough for about 40 large (90 mm), 100 medium (58 mm), or 300 small (38 mm) plates.

We keep stocks of each of the micronutrients in our chemical cabinet (Shelf #2), so all you have to do is pipet the correct volume of each stock into 1 L of DI water, add sugar, malt, and agar, and adjust the pH. Instructions for making the stock solutions are also included, in case you ever need to make more.

1 L MMN

Use a graduated cylinder to measure approximately 900 mL of DI water into a 1-liter beaker. Set the water to gently stir on a stir plate, and add in the following (use a P1000 pipet):

CaCl22H2O stock

1.0 mL

NaCl stock


1.0 mL

MgSO47H2O stock

10.0 mL

(NH4)2HPO4 stock

0.5 mL

KH2PO4 stock


10.0 mL

FeCl36H2O


1.2 mL


stored in refrigerator

thiamine HCl


1.0 mL


stored in refrigerator

Then measure out and add:

glucose (D-+-glucose)

2.5 g

malt extract


10 g


stored in refrigerator

Once everything has dissolved, return the media to the 1 L graduated cylinder and bring the volume to 1 L using DI water. Return it to the beaker to adjust the pH.

Using the pH meter

Press “stdby” to awaken the beast. The pH meter needs to be calibrated before every use. To do so, carefully remove the plastic storage bottle from the glass electrode (it’s very fragile; we’ve already broken two of them). Twist the blue ring at the top of the electrode to reveal the filling hole. Rinse the electrode with DI water into a waste bucket, and then dip it into the pink pH 4 calibration buffer we keep on the shelf above the meter. While gently swirling the electrode around in the solution, press “std” and wait for the reading to stabilize. Once it has, press “std” again. Rinse the electrode as above, dip it into the yellow pH 7 buffer, press “std”, wait for the reading to stabilize, then press “std” again. Repeat this process once more for the pH 10 buffer. If the calibration curve is unreasonable, you’ll get a “bad electrode” warning; otherwise, you’re good to go.

To measure the pH of the solution in question, re-rinse the electrode and suspend it in the media so that the electrode is not touching the sides or the bottom of the beaker. With gentle stirring, add 1M NaOH (stored in the cabinet above the meter) a few drops at a time until the reading stabilizes at pH 4.7. If you overshoot, you can always correct it with 1M HCl. When you’re finished, rinse the electrode, return it to its storage buffer, and close the blue hole. Press “stdby” to turn the machine off.
After adjusting the pH, measure 15 g of agar (for a 1.5% final concentration) and stir it into the media. It’s not necessary to dissolve the agar completely (that will happen when you autoclave it), but do be sure to break up all of the big clumps.

Dump the mixture into a 2 L Erlenmeyer flask (the stir bar can come along for the ride) and seal the flask with aluminum foil. To dissolve the agar and sterilize the media, you’ll need to autoclave it. 40 minutes on the liquid cycle is sufficient.

Pouring plates

While the media is cooking, you can get the laminar flow hood ready for pouring the plates. I like to remove most of the paraphernalia from inside the hood, wipe everything down with 10% bleach and 70% ethanol, and then turn on the UV light for 15 min or so. You’ll need to label the fresh plates with the name of the media (i.e., MMN), your initials, and the date, so you might as well get a head start on that while the media is cooking. Be sure to label the bottoms of the plates, NOT the lids. I find that you can fit about a sleeve of plates in the hood at one time, so start with that. Line your plates up nice and pretty, leaving enough space between them to set the lids aside as the plates cool (see figure). Hang onto the plastic sleeve that the plates come in, as you will put them back in there once they’re filled.

When the media comes out, set it on the stirrer to cool for a bit (if it’s too warm, it’ll drip all over the place when you pipet it). It should definitely still be quite warm, but if you can hold your bare hand to the flask for a few seconds, you’ve got it about right. Also, if you’re concerned that you won’t be able to finish all of your pours before the agar solidifies, you can always set the water bath at 60° and only work with half of the media at once. If you plan to add antibiotics or antifungals, now is the time to do so.

You’re finally ready to pour! Turn on the airflow, set your media in the hood, and locate the autopipettor (sometimes it’s in the hood already, or in the drawer labeled “AUTOPIPETTOR.” You’ll also need a serological pipet (also located in a drawer; the 25mL ones are probably best). If you don’t bump the tip into anything, you can use the same pipet for all of your plates, but always err on the side of sterility; there’s no shame in going through a couple of pipets, as long as it means good clean plates.

Here are the approximate volumes of media to add to each size of plate:

	large (90mm)
	25mL

	medium (58mm)
	10mL

	small (38mm)
	3mL
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As you fill ‘em up with molten agar, set the lids just to the side (see below). That way, you can cut down on condensation (which is a bitch to deal with).

As the plates cool and solidify, slide the lids back on, stack the plates up, and shimmy the plastic sleeve back over the stack. You can tape the sleeve shut, and label it with the media, your initials, and today’s date. Stored in the fridge, these plates should keep for a couple of months.
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