HIGH CELL DENSITY AUTO-INDUCTION MEDIA RECIPIES:

(Based on Studier. Protein Expression and Purification. 2005. 207-234)

Overview:

LB media can give cell densities of OD_600~5.  The high density medias listed here are capable of achieving OD_600’s of 45 (for ZYP-20052S) and 25 (for ZYM-5052) (ie. growing 1L of these media is equivalent to growing 5-9L of LB).  In addition, these media are capable of autoinduction (ie. you never have to add IPTG).  Autoinduction is supposedly a much better induction method, and typically results in higher protein yields versus IPTG induction.  In addition, you never have to worry about missing the induction point with your cells.  Furthermore, if a protein is very toxic or even slightly toxic, autoinduction media has the added advantage of very low to no expression prior to the time of induction.  Essentially, the glucose in the media prevents the cell from being able to use lactose.  Because of this, once the cell has depleted its glucose supply it will begin induction with lactose.  I haven’t seen hard evidence for why this is better, but here are some ideas I’ve seen/heard:  i) avoids using IPTG which is toxic to E. coli ii) induction is gradually increased instead of being suddenly turned on all the way iii) the lack of induction at the beginning prevent loss of plasmid from cells containing proteins that are even slightly toxic
Stock solutions:

20X P:

1M Na2HPO4

1M KH2PO4

0.5M (NH4)2SO4

autoclave
50X M:

1.25M Na2HPO4

1.25M KH2PO4

2.5M NH4Cl

0.25M Na2SO4

autoclave
50X 5052:

25% glycerol

2.5% glucose

10% alpha-lactose monohydrate

autoclave
1000X trace metals:

50mM FeCl3
20mM CaCl2

10mM MnCl2

10mM ZnSO4

2mM CoCl2

2mM CuCl2

2mM NiCl2

2mM Na2MoO4

2mM H3BO3

Made in 60mM HCl

autoclave
1M MgSO4: Self explanatory
filter sterilize or autoclave
20mM Na2SeO3--autoclave
NOTE:  THIS IS HIGHLY TOXIC—WEAR GLOVES!  WASH HANDS!  DON’T MIX WITH ACID!

1M Sodium succinate--autoclave


I prepared this with succinic acid and adjusted the pH to 7.5 with NaOH

50% glycerol--autoclave

Media recipies:

NOTE FOR KAN VECTORS:  IF USING ZYP-20052S, USE 400UG/ML KAN.  IF USING ZYM-5052, USE 100UG/ML.  DON’T USE 30UG/ML LIKE NORMAL BECAUSE IT WON’T KILL CELLS WITHOUT KAN IN HIGH PHOSPHATE MEDIA!
Making ZYP-20052S (Great unless you have kan resistant vectors)(500mL):

5g N-Z-amine AS

2.5g yeast extract (HY-YEST 444)

Add 435ml water and autoclave.  Then add the following sterile solutions:
25ml P (final conc. 1X)

10ml 5052 (final conc. 1X)
100ul 1000x trace metals (final conc. 0.2X)

1ml 1M MgSO4 (final conc 2mM)

12.5ml 1M sodium succinate (final conc. 25mM)

15ml 50% glycerol
10ul 20mM Na2SeO3 
Making ZYM-5052 (500ml):

5g N-Z-amine AS

2.5g yeast extract (HY-YEST 444)

Dissolve in 480ml water and autoclave:
Add the following sterile solutions:
10mL M (final conc. 1X)

10ml 5052 (final conc. 1X)
100ul 1000x trace metals (final conc. 0.2X)

1ml 1M MgSO4 (final conc. 0.2mM)
10ul 20mM Na2SeO3

