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Overnight Express” Autoinduction NMR Media
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About the Kits

Overnight Express™ Autoinduction NMR Medium-Optimization 1 kit 71760-3
Overnight Express™ Auto induction NMR Medium-"N 1kit  71759-3

1 kit 71759-4
Overnight Express™ Auto induction NMR Medium-""N, *C 1kit  71789-3
Description

Overnight Expres® Autoinduction media are designed to promote hagtel protein expression with pET and other
IPTG-inducible bacterial expression systems withamding inducer or requiring cell density monitgriio determine
appropriate induction time (1-4). Overnight Expfés8uto induction NMR Media comprise of three kits issembling
autoinducing liquid media used to produce isotdfyidabeled proteins for NMR spectroscopy (see €abbelow).

NMR Medium-Optimization may be used first to deterenideal culture conditions for high-level prot&rpression in
absence of isotopic label. NMR MediuffiN enables efficient incorporation BN for single-label NMR analysis and to
assess suitability for structural studies. NMR Meeai*°N, 3C is used to incorporate battN and*C into target
proteins for structural determination.

For autoinduction of expression, Overnight Expred$fR Media contain the following four concentratstkrile
solutions:

« ONEx™ NMR Solution 1 (no label or singlelJ-**N] label) orOnEx™ Dual-NMR Solution 1 (dual [U-*N, U-*3C]
label) each contain a blend of carbon sourceddbtly regulated, uninduced growth to high cell signfollowed by
induction of target protein expression.

« ONnEx™ NMR Solution 2 is a concentrated buffer for maintaining neuttdlthroughout metabolic acid production.
* OnEx™ Solution 3 contains magnesium necessary for cultures tanatigh cell density.

* OnEx™ Solution 4includes trace metals to avoid growth limitatidrmsn mineral deficiencies and to satisfy the
requirements of metalloproteins expressed to taghls.

The addition of these four components and the gpaie isotopic label(s) to sterile water createt@mically defined
medium capable of promoting growth to high cellslgn autoinduction of expression, and efficieridbng of target
proteins (5).

Overnight Express™ Auto induction NMR Media alsolirde reagents to maken-inducing starter medium for
staged growth without expression prior to labeliddditionally, this chemically defined medium mag bsed for stable
storage of expression plasmid-containing bactetrains. Non-inducing starter medium is assembligl tve same
magnesium (OnEx™ Solution 3) and trace metals (OWEBolution 4) solutions used in the autoinducticedra, as well
as three additional solution®@nEx™ Solution 2, a concentrated buffer that maintains pH and sepplecessary
nitrogen,OnEx™ NMR Solution 5, an amino acid mixture, ar@nEx™ NMR Solution 6, a non-inducing carbon
source.

The Overnight Express™ Auto induction NMR Media—@yization and 2N, *3C kits provide sufficient reagents to
prepare 1 liter of autoinduction medium and 0&r$itof non-inducing starter medium. The NMR Meditith-kits
include reagents to prepare 1 or 5 liters of agtioition medium and 0.2 or 1 liter of non-inducitgrger medium.

Table 1. Overnight Expres$" Autoinduction NMR Media Kits Selection Guide

Catalog Number | Overnight Express™ Auto induction Ki Intended Purpose
71760-3 NMR Medium-Optimization Optimize culturenditions
71759-3 Single label to assess suitability

NMR Medium-°N

71759-4 for further analysis
71789-3 NMR Medium-2°N, *C Dual label to determine structurg
Components
Overnight Expres® Autoinduction NMR Medium—Optimization
e 20ml OnEx™ NMR Solution 1
e 10 ml OnEx™ Solution 2
* 50 ml OnEx™ NMR Solution 2
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e 3x1ml OnEX™ Solution 3

e 1ml OnEX™ Solution 4

e 4ml OnEx™ NMR Solution 5
e 5mi OnEx™ NMR Solution 6
e 2749 Ammonium Chloride

Overnight Express™ Auto induction NMR MediufriN

¢ 200r100 ml OnEx™ NMR Solution 1
¢ 10 .0r50 ml OnEx™ Solution 2
¢ 50 0r250 ml OnEx™ NMR Solution 2
e 3x1mlorllm OnEx™ Solution 3
e lor2x1ml OnEx™ Solution 4
e 40r20 mi OnEx™ NMR Solution 5
e 50r25mi OnEx™ NMR Solution 6

e 2.7g0r5x27g {°NJAmmonium Chloride

Overnight Express™ Auto induction NMR MediutriN, *3C

« 20 ml OnEx™ Dual-NMR Solution 1
« 10 ml OnEx™ Solution 2

« 50 ml OnEx™ NMR Solution 2

e 3x1ml OnEx™ Solution 3

« 1ml OnEx™ Solution 4

e 4ml OnEx™ NMR Solution 5

e 5ml OnEx™ NMR Solution 6

« 279 E*NJAmmonium Chloride

« 05g U-13C¢]p-Glucose

Storage

Store OnEx™ NMR Solution 5 at —20°C. Store OnExMRSolution 1, OnEx™ Dual-NMR Solution 1, and OnEx™
NMR solution 6 at 4°C. Store OnEx™ Solution 2, @AENMR Solution 2, OnEx™ Solution 3, OnEx™ Solutidn
Ammonium Chloride, PNJAmmonium Chloride, andJ-**Cs]p-glucose at room temperature.

Note: All OnEx™ Solutions are supplied as sterile solutions and require use of aseptic techniques.

Reagents Required but not Supplied

[**C,]Glycerol(Cat. No. CLM1510EMD)

« Appropriate antibiotics

LB agar plates containing 0.5% (w/v) glucose
LB broth containing 0.5% (w/v) glucose
 Sterile deionized water
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Media Preparation

Overnight Expres¥ Autoinduction NMR Medium—Optimization

Prepare Overnight Expré&sAutoinduction NMR Medium—Optimization by aseptiggpipeting OnEX" NMR Solution
1 (provided as a 50X concentrated stock), OnEx™ NB&Rition 2 (20X stock), OnEx™ Solution 3 (500X Kk
OnEx™ Solution 4 (5000X stock) and NE (provided as a solid, prepare 1M stock and adaDtmM final
concentration) in sterile deionized water. JIHis provided in solid form; prepare a sterile 1sddck solution prior to
assembling media. Once medium is assembled (skechialow), add appropriate antibiotics for the rsisin and
plasmid.

Note: The order of component addition is important to avoid precipitation of the magnesium and metal salts.

Overnight Express™ Auto induction NMR Medium—Optimi zation
Per liter %
Order of addition Component Volume

1 Sterile deionized water 800 ml
2 OnEXM Solution 3 2 ml
3 OnEx™ Solution 4 0.2 ml
4 OnEx™ NMR Solution 1 20 ml
5 OnEx™ NMR Solution 2 50 ml
6 1 M NHCP 50 ml
7 Sterile deionized water Tol.0L

#0ther volumes may be prepared as long as thevelattios of the solutions are maintained.

®Make a 1M stock solution by dissolving 2.7 g MHiin deionized water and filter-sterilize. Therdte
stock solution can be stored at 4°C.

“When usingnetEmutant host strains (e.g., B834), supplement nmediith 100-200 nM vitamin B (Cat.
No. 6791). Prepare a 5 mM stock in 100% ethanhltalio 200 uM with water, and filter-sterilize. §200
MM stocks are stable for one week when stored@ithe dark.

Note: Overnight Express™ Auto induction NMR Medium—Optimization should be prepared on the day of use.

Caution: Do NOT autoclave the individual solutions or the assembled medium. If contaminated during preparation, the
assembled medium may be filter-sterilized.
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Overnight Expresd' Autoinduction NMR Medium®N

Prepare Overnight Expré&sAutoinduction NMR Medium®N by aseptically pipeting OnE¥ NMR Solution 1
(provided as a 50X concentrated stock), OnEx™ NMRit®n 2 (20X stock), OnEx™ Solution 3 (500X stipck
OnEx™ Solution 4 (5000X stock) ant?l]NH,CI (provided as a solid, prepare 1M stock and adsDtmM final
concentration) in sterile deionized watéPNJNH,Cl is provided in solid form; prepare a sterile Istck solution prior
to assembling media. Once medium is assembleddbkebelow), add appropriate antibiotics for tlstrstrain and

plasmid.

Note: The order of component addition is important to avoid precipitation of the magnesium and metal salts.

Overnight Express™ Auto induction NMR Medium— N
Per liter %
Order of addition Component Volume

1 Sterile deionized water 800 ml
2 OnEXM Solution 3 2 ml
3 OnEx™ Solution 4 0.2ml
4 OnEx™ NMR Solution 1 20 ml
5 OnEx™ NMR Solution 2 50 ml
6 1 M [NJNH,CIP 50 ml
7 Sterile deionized water Tol1.0L

#0ther volumes may be prepared as long as thevelatios of the solutions are maintained.

®Make a 1M stock solution by dissolving 2.7-gN]JNH,CI in deionized water and filter-sterilize. Therdee
stock solution can be stored at 4°C.

“When usingnetEmutant host strains (e.g., B834), supplement nmediith 100-200 nM vitamin B (Cat.
No. 6791-5G). Prepare a 5 mM stock in 100% ethatiloite to 200 uM with water, and filter-steriliZEhe
200 uM stocks are stable for one week when stardéiGain the dark.

Note: Overnight Express™ Auto induction NMR Medium—"N should be prepared on the day of use.

Caution: Do NOT autoclave the individual solutions or the assembled medium. If contaminated during preparation, the

assembled medium may be filter-sterilized.
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Overnight Expres¥' Autoinduction NMR Medium®N, **C

Prepare Overnight Expré&sAutoinduction NMR Medium®N, 13C by aseptically pipeting OnE% Dual-NMR

Solution 1 (provided as a 50X concentrated stad@kEx™ NMR Solution 2 (20X stock), OnEx™ Solutiof500X

stock), OnEx™ Solution 4 (5000X stock}>N]NH,CI (provided as a solid, prepare 1M stock and adsDtmM final
concentration), fC]Glycerol (0.5% (w/v) final concentration), and{3C]p-glucose (provided as a solid, prepare 2.5%
solution and add to 0.05% (wi/v) final concentralinsterile deionized water*®N]NH,Cl is provided in solid form;
prepare a sterile 1 M stock solution prior to adslerg media. Similarly, )-*C¢]p-glucose is available in solid form
(purchased separately); prepare a sterile 2.5% staation. Once medium is assembled (see tab@a\)ehdd

appropriate antibiotics for the host strain ancipiial.

Note: The order of component addition is important to avoid precipitation of the magnesium and metal salts.

Overnight Express™ Auto induction NMR Medium— N, *C
Per liter *:
Order of addition Component Volume

1 Sterile deionized water 800 ml
2 OnEX™ Solution 3 2ml
3 OnEx™ Solution 4 0.2 ml
4 OnEx™ Dual NMR Solution 1 20 mi
5 OnEx™ NMR Solution 2 50 ml
6 1 M [NJNH,CIP 50 ml
7 [*3C,]Glycerof 59
8 2.5% (wiv) U-C¢]p-glucosé 20 ml
9 Sterile deionized water TolG6L

#0ther volumes may be prepared as long as thevelattios of the solutions are maintained.

PMake a 1M stock solution by dissolving 2.7*¢NJNH,CI in deionized water and filter-sterilize. Thergee
stock solution can be stored at 4°C.

°Not included in the kit. Sold in liquid form (Cat. No. CLM1510EMD). Use @et5 g per liter of medium.
dPrepare a 2.5% (w/v) solution by combining 0.8)g'{Cq]D-glucose with 20 ml sterile deionized water.

“When usingnetEmutant host strains (e.g., B834), supplement nmediith 100-200 nM vitamin B
(Calbiochem Cat. No. 6791). Prepare a 5 mM stodOids ethanol, dilute to 200 puM with water, and
filter-sterilize. The 200 uM stocks are stabledoe week when stored at 4°C in the dark.

Note:Overnight Express™ Auto induction NMR Medium—"*N, *C should be prepared on the day of use.

Caution: Do NOT autoclave the individual solutions or the assembled medium. If contaminated during preparation, the
assembled medium may be filter-sterilized.
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Non-inducing starter medium

Prepare non-inducing starter medium by aseptigafigting OnEX™ Solution 2 (provided as a 20X concentrated stock),
OnEx™ Solution 3 (500X stock, used at 0.5X — sbéethelow), OnEx™ Solution 4 (5000X stock), OnEX™MIR

Solution 5 (50X stock), and OnEx™ NMR Solution ®Xdstock) in sterile deionized water. Once combifesk table
below), add appropriate antibiotics for the hosdigtand plasmid.

Note: The order of component addition is important to avoid precipitation of the magnesium and metal salts.

Non-inducing starter medium
Per 200 ml®:
Order of addition Component Volume

1 Sterile deionized water 150 ml
2 OnEXM Solution 3 0.2ml
3 OnExX™ Solution 4 0.04 ml
4 OnEx™ NMR Solution 5 4 ml
5 OnEx™ NMR Solution 6 5ml
6 OnEx™ Solution 2 10ml
7 Sterile deionized water To 200 ml

#0ther volumes may be prepared as long as thevelatios of the solutions are maintained.
®Final concentration is 0.5X.
‘Use ONEx™ Solution 2, NOT OnEx™ NMR Solution 2

Note: Non-inducing starter medium should be prepared on the day of use.

Caution: Do NOT autoclave the individual solutions or the assembled medium. If contaminated during preparation, the
assembled medium may be filter-sterilized.

USA and Canada Germany United Kingdom and Ireland All Other Countries
Tel (800) 628-8470 Tel 0800 100 3496 UK Freephone 0800 622935 www.merck4biosciences.com
bioscienceshelp@ techservice@merckbiosciences.de Ireland Toll Free 1800 409445 bioscienceshelp@

emdchemicals.com customer.service@merckbiosciences.co.uk emdchemicals.com



User Protocol TB476 Rev. C 0611N Page 8 of 10

Cell Culture Guidelines

Optimal culture conditions depend upon the expogsplasmid, target protein, and host cell strahe Tollowing
protocol is based on a 500-ml B834(DE3) cell c@tibtaining high-level expression of soluble tagetein may
require adjusting several parameters including gatpre, length of incubation, culture and vesséime, and type and
speed of orbital-shaking incubator (4). We recomariinst performing small-scale expression experitaersing the
Overnight Express™ Autoinduction NMR Medium—-Optiatipn (i.e., without isotopic label) to determime toest
conditions for expression.

Preparation of Starter Culture

1. Transform expression plasmid into the desired bivatn and plate on LB agar plus 0.5% (w/v) glucolsees
supplemented with appropriate antibiotic(s). Indelmvernight at 37°C.
Alternatively: Streak out glycerol stock containing expressi@splid on LB agar plus 0.5% (w/v) glucose plates
supplemented with antibiotic(s).

2. Inoculate 3.5 ml LB plus 0.5% (w/v) glucose andrappiate antibiotic(s) with a single, well-isolatedlony.

Tip: Prepare the starter culture using a fresh colony. Colonies from plates stored for more than 24 h often
fail to support high-level expression of target protein. We recommend preparing multiple 3.5 ml starter
cultures at this stage in case one fails to grow.

3. Incubate at 37°C with shaking at 275-300 rpm t®8&g,, of 1.0-1.5 (approximately 3 h).

Caution: Do NOT allow cultures grown in LB to reach saturation. LB and other complex media containing
enzymatic digests of casein can promote unintended induction of target protein expression as glucose
becomes depleted (4, 6). Additionally, as cultures approach saturation, the media may become
sufficiently acidic to arrest growth and decrease viability.

4. Using aseptic technique, add 3 ml of the cultur8Ganl pre-warmed (37°C) non-inducing starter medith
appropriate antibiotic(s).

5. Incubate at 37°C with shaking at 275-300 rpm tq;§9PR.0-3.0 (approximately 4 h). Use immediately for
inoculating autoinduction medium.

Note: Alternatively, the starter culture may be prepared using non-inducing starter medium exclusively
(i.e., substitute non-inducing starter medium for the LB at Step 2 above) (7). However, since growth is
much slower, incubation times required to reach the appropriate culture densities will be significantly
longer. For example, 3.5 ml non-inducing starter medium inoculated with a single colony may need 7-8
hours to reach ODggo 1.0-1.5. The subsequent 50 ml starter culture may then be incubated overnight.

Autoinduction in Overnight Expre8$ NMR Media

1. Equilibrate 500 ml Overnight Express™ Auto induntidMR (—Optimization, N, or -*N, **C) medium plus
appropriate antibiotic(s) to 37°C.

2. Aseptically add 40 ml non-inducing starter culttogore-warmed autoinduction medium.

3. Incubate at 37°C with shaking at 275-300 rpm for26h.
Note: It is important to grow cells to stationary phase when using Overnight Express™ Auto induction NMR Media. See
“Additional Guidelines” for more information.

Note: For autoinduction at lower temperatures, we recommend an initial incubation at 37<C for 2 h, fol lowed by 16—-24h
incubation at 25T (autoinduction below 25C may re quire >24 h incubation for cells to reach stationary phase).

4. Harvest cells by centrifugation at >5,00@ for 15 min at 4°C. Pellets may be stored at —70"@ ready for
further processing.
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Additional Guidelines

Glycerol stock preparation: To prepare glycerol stocks of bacterial strainstaiming expression plasmid, grow cells to
log phase in non-inducing starter medium plus #otiits. Add 0.1 vol sterile 80% glycerol. Mix welhd store at —70°C.

Aeration: Efficient growth to saturation and utilization adrbon sources provided by OnEx™ NMR Solution 1 and
OnEx™ Dual-NMR Solution 1 requires vigorous agaatand proper aeration. Optimized culture volumeetssel
dimension ratio is required to achieve proper &maMedia should not comprise more than 20% offtdek volume.
We strongly recommend the use of baffled flasksstgrerior aeration.

The following culture volumes and vessels are revended to achieve appropriate aeration.

Culture Vessel
volume
0.5 ml 12 mm x 75 mm sterile snap-cap tube (VWRrmitional, Cat. No. 60819-728)
2mil 17 mm x 100 mm sterile snap-cap tube (VWRrhegonal, Cat. No. 60819-761)
10 ml 125-ml Erlenmeyer flask
30 ml 250-ml Erlenmeyer flask
100 mi 500-ml baffled flask
200 mi 1-L baffled flask
500 ml 2.8-L baffled flask

Temperature and length of incubation:It is important to grow the cells to stationaryaph with the Overnight
Expres$ Autoinduction Systems. Cultures incubated at teatpees below 37°C may require 24 h or more tolreac
saturation. Continued incubation for several hafier cultures reach stationary phase appearsvioiadeleterious
effects.

For any given combination of expression plasmicgeaprotein and host cell strain, the optimal teragure and length
of time for autoinduction must be determined enggity. Induction at 25°C or 30°C may improve thelgiof soluble
protein or the efficiency of transport to the p&fm when using signal sequence leaders presaniimber of pET
vectors.

Bacterial strains: Because lactose is used for autoinductapression hosts must produce functional lac permea
(encoded by thdacY gene) andB-galactosidase (encoded by tHacZ gene) lacY mutant strains will not efficiently
transport lactose for induction atetZ mutants will not convert a portion of the trandpdrlactose into the allolactose
inducer.

Overnight Express™ Auto induction Systems may leslwgith B834, BL21, HMS174, Rosetth Rosetta™ 2, and their
DE3 lysogen derivativeShe following Novagéhhost strains and their derivatives aOT compatible with Overnight
Express™NovaBlue, Tuné, Origam{™, Origami 2, Origami B, RosettaBIl% Rosetta-gam}", Rosetta-gami™ 2,
Rosetta-gami™ B, and BLR(DE3).

If using a plasmid with a T&c promoter for expression, we recommend using astoan that does not contain the
pLysS plasmid. The combination of the T7 lysozympressed from the pLysS plasmid and the Lac represgressed
from pET vectors carrying the Tat promoter results in significantly reduced protexpression levels with the
Overnight Express™ Auto induction Systems. Whengiie “plain” T7 promoter, the low level of lysarg provided
by pLysS has little effect on target protein expi@s.

Expression vectors:Overnight Express™ Auto induction Systems are cditlgawith pET bacterial expression vectors
and other IPTG-inducible bacterial expression syste
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Limited License

The Autolnduction Media Technology embodied in @eernight Express™ Autoinduction Systems is based o
technology developed at Brookhaven National Lalmoyatinder contract with the U. S. Department offiggend is the
subject of patent applications assigned to Broo&hacience Associates, LLC. (BSA). BSA will gramtan-exclusive
license for use of this technology, including tinelesed materials, based upon the following asseran

These materials are to be used for research pupodg A separate license is required for any cencial manufacture
or use, including the manufacture of protein praslfiar use in the screening of compound librarieformation about
commercial licenses may be obtained from the Officktellectual Property and Sponsored Researotglhaven
National Laboratory,

Bldg. 475D, P. O. Box 5000, Upton, New York 1197®86, Telephone: (631) 344-7134.

You may refuse this license by returning the eredamaterials unused. By keeping or using the eedlosaterials, you
agree to be bound by the terms of this license.
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