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IGEM EXPERIMENT 4 –CICHE USING CCDA/CCDB 

 

Strategy 

 
Strains constructed in experiment 3 will be used to perform CIChE. Tanden gene replication of 

reporter protein GFP will be induced by replicating the antitoxin ccdA as a response on titration of 

the toxin ccdB. Titration of ccdB under inducible T7-promoter will be accomplished by different 

levels of IPTG [0.01 mM – 0.5mM] and different plasmid copy numbers [p5, p10 and p20] 

 

SOP 

 

1. Grow CIChE strains in 3 ml LB + Cm+Tet/Amp o/n @37C 

a. E. coli Ch1. ccdA-Pmb1GFP-CmFRT + pSB3T5-T7ccdB 

b. E. coli Ch1. ccdA-Pmb1GFP-CmFRT + pSB3T5-T7ccdB 

c. E. coli Ch1. ccdA-Pmb1GFP-CmFRT + pSB3T5-T7ccdB 

2. Use o/n culture to inoculate 5ml LB+0.01mM IPTG and grow for 16h (o/n) until stationary phase 

a. Use 50 µl to inoculate a next round with increased IPTG level 

b. Use remaining culture to conduct P1vir phage transduction to remove recA (Sauer protocol) 

3. Repeat this for IPTG levels of 0.01mM, 0.05mM, 0.1mM, 0.2mM and 0.5mM 
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Sauer Protocol (http://openwetware.org/wiki/Sauer:P1vir_phage_transduction): 

Lysate preparation 

1. Dilute an overnight culture of donor strain grown with selection for the marker to be 

transduced 1:100 in fresh LB supplemented with 10-25 mM MgCl2, 5 mM CaCl2, and 

0.1-0.2% glucose (1 mL per lysate). DO NOT ADD ANTIBIOTIC TO THIS CULTURE. 

Grow with aeration at 37 ˚C for 1-2 hr. When the cells are in early log phase (slightly 

turbid, but noticeable growth) Add 40 µL of P1 phage lysate to the culture, continue 

growing at 37 ˚C. Monitor for 1–3 hr until the culture has lysed (you'll see cellular debris 

in the tube and the culture will have significantly lessened in its turbidity).  

NOTE: In my experience less phage the best, since you must have a moi of about 1 

pfu/cel. The best option is try different amounts (from 5 to 100 µL) and take for 

transduction the lysate got with less P1 inocule. --zurdo 12:38, 2 September 2010 (EDT)  

2. Add several drops (50-100 uL) of chloroform to the lysate and vortex. Centrifuge away 

the debris (14,000 rpm, 1–2 min) and transfer the supernatant to a fresh tube. Add a few 

drops of chloroform and store at 4 ˚C.  

Transduction 

1. Harvest the recipient cells by centrifugation (6000 rpm, 2 min) and resuspend in 1/5-1/3 

the harvested culture volume in fresh LB + 100 mM MgSO4 + 5 mM CaCl2. 

(note: 10 mM MgSO4 works fine, too, so you can use the 0.1 M MgSO4 the kitchen 

makes.) For example, if you're planning 2 transductions, resuspend 1 mL of overnight in 

300 uL of supplemented LB.  

(optional) Transfer 100 uL of transducing P1 lysate into a 1.5 mL microfuge tube for 

each transduction and incubate them with the caps opened at 37 ˚C for ~30 minutes. This 

step allows excess chloroform to evaporate from the phage stock. You can place your 

resuspended recipient strain in the incubator as well during this time to help them wake 

up from their nap.  

2. Set up four "reactions" by adding recipient bacteria to the tubes with phage, mix rapidly 

after addition, close the caps:  

A. 100 µL undiluted P1 lysate + 100 µL recipient cells 

B. 100 µL 1:10 diluted P1 lysate + 100 µL recipient cells 

C. 100 µL LB + 100 µL recipient cells 

D. 100 µL undiluted P1 lysate + 100 µL LB  

(note for step 3: LB = LB + 100 mM MgSO4 + 5 mM CaCl2; dilute your P1 lysate in this 

as well)  

3. Incubate tubes at 37 ˚C for 30 min.  

http://openwetware.org/wiki/User:Modesto_Redrejo_Rodriguez
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4. Add 200 µL 1 M Na-Citrate (pH 5.5), then add 1 mL LB (the real thing this time) and 

incubate at 37 ˚C for 1 hr to allow expression of the antibiotic resistance marker. If you 

are working with a marker or recipient that needs to grow at 30 ˚C, double the recovery 

time.  

5. Spin cells at 6000 rpm for 5 min.  

6. Resuspend each in 100 µL LB supplemented with 100 mM Na-Citrate (pH 5.5), vortex 

well to disperse cells, and plate all of it on an appropriate antibiotic-containing plate.  

7. You should get anywhere from ~ 10 to 2000 colonies. These colonies are growing on a 

plate that is covered with P1 phage. If you simply pick a colony from this plate and 

prepare a freezer stock, you will most likely have phage contamination that will manifest 

when a culture is grown up in the absence of a calcium chelator. Therefore, prepare a 

plate spread with the selection antibiotic mixed in 100 µL of 1 M citrate (pH 5.5). Then, 

use a toothpick to touch the top of a few colonies and re-streak on the new plate for 

isolated colonies.  

8. Test a colony from each re-streak for the presence of the mutant gene you intended to 

transduce using UV sensitivity.  

 


