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Figure 1. Overview of IPTG induction

1. Prokaryotic cells (E. coli) DO NOT produce T7 RNA polymerase.

2. Can genetically insert the following genetic elements (called “DE3”) into prokaryotic
chromosome:

? ~ the lac operator
¢ ~ the lac promoter
p ~ T7 RNA polymerase gene

3. Under normal circumstance, lac I (produced by the /ac I gene) will bind to the /ac operator,
thereby preventing the DE3 (which harbors the T7 RNA polymerase gene) from being
transcribed by E. coli RNA polymerase.

4. Addition of IPTG will replace lac repressor from the DE3, allowing production of T7 RNA
polymerase from E. coli genome.

5. Now, the newly made T7 RNA polymerase can act on the plasmid carrying the recombinant
cDNA (e.g. ECCD23) to induce the production of recombinant protein product.



Figure 2. Maps of pMal-p2x plasmid

Features:
lacl: codes for the lac repressor protein

lacZa: codes for galactosidase enzyme
polylinker: equivalent to the “multiple cloning sites”

Amp”: Ampicillin-resistant gene
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Figure 3. A typical IPTG-induced production of ECCD23 fusion proteins

pMal-p2x-ECCD23
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Figure 4. A typical bacterial growth curve
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TENS protocol for the Mini-Preps of plasmid DNA

[Procedures]

1. Pellet overnight cultures in microcentrifuge tubes for one minute.

2. Discard supernatant but leave approximately 50 to 100 ul in tube.

3. Add 300 ul of TENS buffer (see below). Vortex.

4. Setonice for 10 min.

5. Add 150 ul of 3.0 M Sodium Acetate, pH 5.2 and invert.

6. Spin for 10 min.

7. *(Optional) Transfer supernatant to new tube. Extract with 500 ul PCA

9.

10.
11.
12.

(Phenol:Chloroform:lso-amyl alcohol, 25:24:1). Vortex after adding the PCA solution. Spin
13,000 rpm, 10 min.

Carefully transfer supernatant to fresh tube containing 0.9 ml of 100% EtOH pre-cooled

to -20°C.

Spin for 2 min.

Discard supernatant. Rinse pellet 1X with 1 ml of 70% EtOH — Spin for 10 min.

Discard supernatant. Resuspend pellet with 30 ul of ddH20.

Determine concentration of the plasmid using spectrophotometer (read OD260nm).

[Materials & Reagents]

3 M Sodium acetate (pH 5.2) 100 ml

10 N NaOH 100 ml

100% EtOH (-20°C) 100 ml

70% EtOH (room temperature) 100 ml

PCA (phenol: chloroform: amyl alcohol=25:24:1)

TENS buffer

10 mM Tris-HCI, pH 8.0 1 ml of 1 M Tris-HCl, pH 8.0
1 mM EDTA, pH 8.0 200 ul of 0.5 M EDTA, pH 8.0
0.1 N NaOH 1 ml of 10 N NaOH

0.5% SDS 5 ml of 10% SDS

Add H20 to 100 ml

[Note]

1.

(Step #7) The PCA step is optional if the preps are used for restriction digests - however, the
plasmid DNA is not likely to be stable over time without PCA extraction due to potential
co-purifying DNases.

(Step #11) Tris-EDTA (TE) buffer is a better choice for the long-term storage of plasmid DNA at
4C. TE contains EDTA capable of chelating divalent ions (e.g. Mg?*) required for the proper
function of enzymes (e.g. DNase) detrimental to DNA. But, if the plasmid DNA is meant for the
sequencing purpose, then the use of TE buffer MUST BE avoided (use ddH,0 instead).



