
 
 
 

Protocols:https://docs.google.com/document/d/15nQAoKabLGvT0Eb04L855fyRoaxIgaV3unm9bPe8
yqY/edit  
 
Interlab: needs to be edited (I will upload once confirmed by Katy and Emilia) 
iGEM protocols: http://2018.igem.org/wiki/images/0/09/2018_InterLab_Plate_Reader_Protocol.pdf  
 
June 
 
22/06/18 
InterLab calibration measurements were done on 1st floor plate readers (all InterLab protocols and more               
detailed descriptions are provided in a separate InterLab file which still needs some edits). 
 
26/06/18 
Transformed E.coli DH5 α cells with 8 different plasmids required for the InterLab study. Transformations               
were plated on LBA+Cam (34 µg/ml) plates and left overnight in the 37°C incubator. 
 
27/06/18 
InterLab calibration measurements were done on GF plate reader because          
the availability of 1st floor plate readers were very limited. 
 
Overnight plates were checked (image on the right shows colonies after the            
transformation with BBa_R0040). All of them had many colonies.  
 
2 colonies were picked from each transformation plate and inoculated in 10 ml             
of LB+Cam (34 µg/ml). Tubes were covered with foil and left overnight in the              
37°C incubator with shaking. 
 
28/06/18 
Ieva: started overnight dilutions and measurements but terminated in the middle of the day. I have                
overestimated my ability to work alone in the morning part and did not ask anyone to come at 8 am so                     
when team members joined me later it was too late to finish all experiments on that day by 7 pm so we                      
decided to continue cell measurements next week. 
 
July 
 
2/7/18 
2 colonies were picked from each transformation plate (made 26/06/18) and inoculated in 10 ml of LB+Cam                 
(34 µg/ml). Tubes were covered with foil and left overnight in the 37°C incubator with shaking. 
 
3/7/18 
All cell measurements were done (pages 11-12 in iGEM InterLab protocols). Results were not as expected                
because LB (control) OD600 values varied between 0.347-0.734 and so the measurements could not be               

https://docs.google.com/document/d/15nQAoKabLGvT0Eb04L855fyRoaxIgaV3unm9bPe8yqY/edit
https://docs.google.com/document/d/15nQAoKabLGvT0Eb04L855fyRoaxIgaV3unm9bPe8yqY/edit
http://2018.igem.org/wiki/images/0/09/2018_InterLab_Plate_Reader_Protocol.pdf


 
 
 

trusted. Also, some negative control samples were fluorescent after 6h incubation. As a result, it was                
decided to repeat all cell measurements again. 
 
4/7/18 
On 4th July we still did not know what is the cause of our LB OD600 values to be so strange (a lot of                        
variation and unexpectedly high; later (when Tom was doing InterLab again), we turned off orbital shaking                
setting which was the reason of unexpected results)) so we have decided to repeat all InterLab by                 
measuring only 2 devices per day to avoid experimental mistakes because of a rush to do all samples.  
 
2 colonies were picked from negative and positive control transformation plates (made 26/06/18) and              
inoculated in 10 ml of LB+Cam (34 µg/ml). Tubes were covered with foil and left overnight in the 37°C                   
incubator with shaking. 
 
5/7/18 
All cell measurements were done (pages 11-12 in iGEM InterLab protocols) with overnights (4/7/18). OD600               
values of LB were still highly variable and high (e.g. with 0h samples: 0.041 - 0.626). Also, cells did not                    
show a growth after 6h incubation but negative control was not fluorescent as last time). 
 
0h                     6h  

(OD600 values: 
 
column 10 - negative control (rows 1-4 - colony         
1; 5-8 - colony 2) 
column 11 - positive control (rows 1-4 - colony         
1; 5-8 - colony 2) 
column 12 - LB) 
 
 
 
 
 

 
 
Also, steps 1 and 2 (sample preparation and dilution series) were done from pgs 13-14 to measure colony                  
forming units per 0.1 OD600. Plates with dilutions 3, 4 and 5 were incubated in the 37°C incubator. 
 
2 colonies were picked from Test Device 1 and Test Device 2 transformation plates (made 26/06/18) and                 
inoculated in 10 ml of LB+Cam (34 µg/ml). Tubes were covered with foil and left overnight in the 37°C                   
incubator with shaking. 
 
6/7/18 
Plates from 5/7/18 were checked and colonies were counted. Negative control plate had 7 colonies on it so                  
all this protocol was repeated again later.  



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

All cell measurements were done (pages 11-12 in iGEM InterLab protocols) with overnights (5/7/18). 
Fluorescence data looked consistent but OD600 values were still variable. We have decided that there               
cannot be any experimental fault in doing measurements since many people contributed and we have               
repeated measurements several times. As a result, we have decided to finish cell measurements of all                
devices and send them to iGEM because there was nothing we could have changed (the later change to                  
turn off orbital shaking was suggested by Ross and later than these experiments were being done). 
 
9/7/18 
2 colonies were picked from Test Device 3 and Test Device 4 transformation plates (made 26/06/18) and 
inoculated in 10 ml of LB+Cam (34 µg/ml). Tubes were covered with foil and left overnight in the 37°C 
incubator with shaking. 
 
Also 2 colonies were picked from negative and positive control transformation plates (made 26/06/18) and 
inoculated in 10 ml of LB+Cam (34 µg/ml). Tubes were covered with foil and left overnight in the 37°C 
incubator with shaking. This was done to repeat the colony forming units protocol (pgs 13-14). 
 
10/7/18 
All cell measurements were done (pages 11-12 in iGEM InterLab protocols) with overnights (9/7/18). 
Fluorescence data looked consistent but OD600 values were still variable. 
 
Steps 1 and 2 (sample preparation and dilution series) were done (only neg and pos controls) from pgs                  
13-14 to measure colony forming units per 0.1 OD600. Plates with dilutions 3, 4 and 5 were incubated in the                    
37°C incubator. 
 
2 colonies were picked from Test Device 5 and Test Device 6 transformation plates (made 26/06/18) and 
inoculated in 10 ml of LB+Cam (34 µg/ml). Tubes were covered with foil and left overnight in the 37°C 
incubator with shaking. 
 
11/7/18 
All cell measurements were done (pages 11-12 in iGEM InterLab protocols) with overnights (10/7/18). 
Fluorescence data looked consistent but OD600 values were still variable. 
 
Plates from 10/7/18 were checked and colonies were counted. Negative control plate had no colonies so                
the data was submitted to the iGEM committee. 
  



 
 
 

 
 
  



 
 
 

Approx 19-20th IDT (CP15, CP24 and CP25) promoters arrive 
 
CP15,CP24 and CP25 are constitutive promoters taken from this paper: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC124675/  
They should work in both L.lactis and E.coli. 
Annealing and PCR of CP 15, 24 + 25 ligation of reporter genes + promoters , digest of psb1c3 with ligated 
genes 
18/7/18 
psb1c3, spispink sth else was run on a gel 
 
 

Date Experimental - testing of constitutive promoters 

18/7/18 

Tom,Ed - Annealing of primers for Constitutive Promoter (CP) 15, 24, 25 and EXSP primers. 
Digest of reporter genes in pSB1C3 (RFP (BBa_J04450), AmilCp (BBa_B0010), Spispink 
(BBa_K1033925)) that were ordered from iGEM. E and X digest to remove promoter from reporter 
genes to allow us to ligate our own promoter into it. Gel was run after digest to confirm presence of 
reporter genes.  

19/7/18 Did transformations and plated them  

20/7/18 

 Gel extraction of the submission vectors and reporter genes; preparation of annealed  cp's (digest) and 

EXSP ready for  ligations 

23/7/18 ligate promoters to psb1c3 containing different reporters; transform into E.coli; YFP transformants 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC124675/


 
 
 

24/7/18 

Ryan - Miniprep YFP cultures; replate AmilCP & RFP; digest (E+X,E+P); gel ; gel extraction, nanodrop

25/7/18 

 Ligate YFP withkl CPs; Transform into E.coli (YFP-CP's); Plate YFP-CP; if amilCP works... overnight liquid 

culture; GFP Miniprep

26/7/18 

Restriction digest of GFP; Plate reader for AmilCP & RFP; Over night liquid culture of YFP 

27th minipreps, digests 

30/7/18 doing fresh digest (Ed), Emilia suggested doing fresh and old 

31/7/18 Sam: transformations, gel extractions didn’t work; tomorrow do another digest (chromoproteins) 

of minipreps (reporters) 

 



 
 
 

1/8/18 

 

Gfp with vector? Do the ligation next 

3/8/18 

Transformed reporter DNA from ligation into E. coli 

Leave transformations on a bench 

6/8/18 gblocks  

8/8/18 

7/8/18 We did some transformations 

8/8/18Overnighted gfas, agr, and promoter parts 

 
 
August 
 
9/8/18 
Sam - Clone Gblocks into pCR-Blunt 
- First of all we need to ligate our G-Blocks (PII-AmilCP, AgrB/D, AgrA/C) into pCR-blunt vector. This is so when we cut the 
Gblocks with restriction enzymes to generate overhangs. We will be able to easily distinguish two bands (plasmid and gblock 
insert) and confirm that the Gblock has been cut.  



 
 
 

 
(Plasmid map of pCR-blunt vector taken from ThermoFisher Zero Blunt PCR Cloning Kit)  
 
- We first needed to determine the volume of Gblocks that we needed to reach the required amount of PCR product.  This was 
achieved using the equation: 
 
Xng insert = (10)(ybp PCR product) (25ng linearized pCR-Blunt) 
                                          (3500bp pCR-Blunt) 

 
These were then left at room temperature for 1hr30min.  
 
Ed + Tom Transform Competent Cells (with RFP and pCR Blunt) 
We transformed transformed competent cells with:BBa_J04450 (RFP with Lacl promoter from the IGEM competent cell test kit). 
We plan to later cut out the the RFP with restriction enzymes leaving us with the pSB1C3 submission vector.  
We are also transforming our Gblocks in pCR Blunt vector into competent cells, this is so we can produce more the plasmid. 
Protocols are as follows:  
 
- We re-suspended the competent cell kits in 50µl of water 
  
- We added 5µl of pCR-Blunt vectors containing our G-blocks to 50µl of competent cells 
- We added 2µl of the RFP (from competent cell testing kit) to 25µl of competent cells 
  
- These were then left on ice for half an hour. 
- Then the cells were heat shocked in a water bath a 42°C for 30 seconds. 
- These were then left to settle on ice for 2 minutes. 
- 400µl of LB were then added to the cells and they were incubated at 37°C for one hour. 
  



 
 
 

- Cells transformed with RFP were plated onto LB agar plates containing Chloramphenicol & IPTG 
- Cells transformed with pCR-Blunt-Gblocks were plated onto LB agar plates containing Kanamycin & IPTG 
 
10/8/18 
First of all we checked the Transformations that had been left overnight and found that all contained colonies.  

 
5 colonies were selected from the RFP, AgrC/A and AgrB/Dand 10 from the PII-amilCP to prepare over nights from.  
 
13/8/18 
Took overnight cultures out of the incubator.  

  
(Image of RFP over nights)  
 
Sam +Tom then set up mini preps (protocol follows) of the overnight cultures from: 
PII: 1,2,3,4,5 & 6 
AIP: 1,2,3,4 & 5 
RFP: 2,3 & 4 
C+A: 1,2,3,4 & 5 
 
Protocol: 
1. Centrifuge 1.5ml of bacterial culture for 30 seconds at maximum speed in a microcentrifuge. Discard the supernatant. 
2. Add an additional 1.5ml of bacterial culture to the same tube and repeat. 
3. Add 600µl of TE buffer or water to the cell pellet, and resuspend completely 
  
Prepare Lysate 
4. Add 600µl of this bacterial culture to a 1.5ml microcentrifuge tube. 
5. Add 100µl of Cell Lysis Buffer (Blue), and mix by inverting the tube 6 times. 
6. Add 350µl of cold (4–8°C) Neutralization Solution, and mix thoroughly by inverting. 4. Centrifuge at maximum speed in a 
microcentrifuge for 3 minutes. 
7. Transfer the supernatant (~900µl) to a PureYield™ Minicolumn without disturbing the cell debris pellet. 



 
 
 

8. Place the minicolumn into a Collection Tube, and centrifuge at maximum speed in a microcentrifuge for 15 seconds. 
9. Discard the flowthrough, and place the minicolumn into the same Collection Tube. 
  
Wash 
10. Add 200µl of Endotoxin Removal Wash (ERB) to the minicolumn. Centrifuge at maximum speed in a microcentrifuge for 15 
seconds. 
11. Add 400µl of Column Wash Solution (CWC) to the minicolumn. Centrifuge at maximum speed in a microcentrifuge for 30 
seconds. 
  
Elute 
12. Transfer the minicolumn to a clean 1.5ml microcentrifuge tube, then add 30µl of Elution Buffer or nuclease-free water directly to 
the minicolumn matrix. Let stand for 1 minute at room temperature. 
12. Centrifuge for 15 seconds to elute the plasmid DNA.  
 
We then nano dropped the mini-preps to find the concentrations of DNA they contained:  
 

 
 

 
 
Restriction Digests  
Tom+Sam 
- We then digested the DNA from the mini-preps with the enzymes EcoRI and PstI and ran them on a 1% agarose gel alongside 
uncut plasmid. This should generate complementary overhangs between our Gblocks and pSB1C3 submission vector.  
- To each digest we added 5µl of miniprep to the digestions, so DNA added ranges between 1,810.5ng - 850.5ng 
- The following volumes were added to PCR tubes and then incubated at 37°C for 1hr.  
 
Digestion volumes  

 
Uncut volumes 



 
 
 

 
 
14/8/18 
 
Sam - Agarose Gel Electrophoresis 
- Dissolve 1g of agarose powder in 100ml of 1% TAE buffer  
- Place in microwave (~3 minutes) until transparent (no streaks) 
- Add 10µl of sybersafe, mix and pour 
- Place in 1x TAE buffer 
  
- Add 5µl of loading dye to the Digestion 
- Load on the gel with ladder (6µl) and digestions (15µl) and run for 1hr at 100v. 
 
We used SnapGene to predict what our digestions should look like on visualisation. 

 
- We visualised the gels under UV light. 
 



 
 
 

 
 

 
 
 



 
 
 

-In the AIP (cut) lanes there is a band at 3,500bp as expected (pCR blunt vector) however there is no band at 1601bp (AIP Gblock 
size. Therefore we assume that the Gblock has not been inserted. There are 2 bands in the uncut AIP, one at 4.5kb and one at 
2.1kb this is the uncut plasmid, we assume that there are due to uncoiled and super-coiled plasmids. 
-In the C+A(cut) lanes there is a band at 3,500bp as expected (pCR blunt vector) however there is no band at 2357bp (AIP Gblock 
size). Therefore we assume that the Gblock has not been inserted. There are 2 bands in the uncut AIP, one at 4.5kb and one at 
2.1kb this is the uncut plasmid, we assume that there are due to uncoiled and super-coiled plasmids. 
-In the PII(cut) lanes there is a band at 3,500bp as expected (pCR blunt vector) however there is no band at 1184bp (AIP Gblock 
size. Therefore we assume that the Gblock has not been inserted. There are 2 bands in the uncut AIP, one at 4.5kb and one at 
2.1kb this is the uncut plasmid, we assume that there are due to uncoiled and super-coiled plasmids. 
- There are 2 bands in the RFP cut lanes; one is at 1050bp (~the length of the RFP composite part); one at 2.1kb (~size of the 
pSB1C3 vector).  
 
Possible explanation for these findings 
- The ligation failed 
- Not enough IPTG was added to the media, so there was no selection in favour of colony with the correct insert 
  
We then cut out the bands in RFP 2,3&4 at 2.1kb (as we suspect these to be the pSB1C3 vector) and will later isolate the vector 
using gel extraction.  
 
Sam - OneTaq Colony PCR 
 
- As it appeared that our Gblocks had not been ligated into the plasmids in the colonies that we had we had picked, we used 
OneTaq PCR to screen 10 new colonies from the AIP, C+A and PII plates using primers that are complementary to the suffixes at 
the ends of the Gblocks. Also made streak plates of all 30 colonies.  
 
Protocol for Making OneTaq master mix PCR 

 
 
 
 
 
 
 
 
 
 
 
Thermocycling conditions for a routine PCR 



 
 
 

 
 

 
(OneTaq Colony PCR streak plates.) 
 
 
15/8/18  
- We then ran the OneTaq PCR on a 1% agarose gel and visualised the gel. One band was observed in AIP colony 1. 

 



 
 
 

 
Sam - OneTaq Colony PCR 
- We sampled another 20 colonies from both the C+A plate and PII plate with colony PCR. 
 
Tom -GBlock PCR 
- As we were starting to run low on G-Block DNA, we ran an initial PCR to check that the conditions we planned to use would work 
for replicating G-Block DNA. 
 
After the PCR is complete take 5 uL from 25 uL / 50 uL reaction and run on gel (5 uL PCR, 5 uL loading dye, 10 uL sterile water) to 
check it is OK. If there are no bands, discard the PCR. If there is one specific band representative of the product you are looking 
for, column purify. If there are multiple bands but one of these is specific, run the rest of the PCR mix on the gel and cut out the 
band you are interested in to do a gel extraction.  
 
pSB1C3 Gel Extraction 
The pSB1C3 bands from the previous day were pooled together. Gel extraction produced 30µl of DNA at a concentration of 
40.1ng/µl  
 
16/8/18 
 
Mini-prep 
- Did mini-prep of the overnights of the cells that had the AIP producing part of the quorum system ligated to the pCR-Blunt vector 
transformed into them. 
 
PCR & Colony PCR Gels 
- To start with we made a 1% agarose gel and ran on it our Gblocks that had been amplified by PCR along with the colony PCRs 
(which we were using to screen for the presence of our Gblock (AgrC/A, AgrB/D, PII-amilCP) had ligated with the pCR blunt and 
been transformed into the cells). 
 
Gel of Gblocks Amplified by PCR 
- Expected sizes of Gblocks: 
AgrB/D 1601bp 
AgrC/A 2357bp 
PII-AmilCP 1184bp 



 
 
 

 
 
Gel of Colony PCR 

 



 
 
 

 
- Of the 20 PII colony PCRs and 20 A+C PCRs only one (PII 11) had the PII-pCR blunt transformed into it. 
- We then set up an over night of the PII 11 colony so that we could Mini prep the cells the next day.  
 
AIP-pCR Blunt Restriction Digest 
- The AIP-pCR Blunt mini-prep DNA was digested with the enzymes EcoRI and PstI to generate over hangs so that it could be 
ligated to the submission vector.  

 
- This digestion was left for 2hrs at 37°C 
 
PCR of Gblocks 
- Set up another PCR with larger volumes of Gblocks as parameters from the previous PCR had shown that they concentrations 
would successfully amplify these templates.  
 
17/8/18 
 
- Visualised the AgrB/D digests from the day before and however the DNA over exposure to UV and the band disappeared. 
Redigested the AgrB/D with EcoRI and PstI. 
 

 



 
 
 

 
Mini Prep and Restriction Digest of PII 11 
- We did a mini-prep of PII 11. 
- We digested the PII 11 with EcoRI and PstI to generate overhangs in the PII Gblock to separate it from the pCR-Blunt vector with 
the same volumes to the previous digestion. 
 
Agarose Gel 
- We then ran a 1% agarose gel containing the the AIP-pCR Blunt & PII-pCR Blunt digests along side the Gblocks that had been 
amplified using PCR. 
 

 
 
- Cut the bands out of the AIP E+P digest at 1600bp (as this is ~1601bp, the length of the AIP Gblock). 
- Cut the bands out of the PII E+P digest at 1200bp (as this is ~1184bp, the length of PII Gblock). 
 
We then carried out a gel extraction of the these bands.  
 
20/8/18 
 
Ligations of PII and AIP to pSB1C3 Ligations 
Ligation reactions were set up between PII & pSB1C3 and AgrB/D & pSB1C3 with the following volumes.  



 
 
 

 
These were left at room temperature for 3hrs.  
 
Transformation of PII-pSB1C3 and AgrB/D-pSB1C3 into Competent Cells 
PII-pSB1C3 and AgrB/D-pSB1C3 were transformed with competent cells and then plated onto agar-chloramphenicol plates left to 
incubate overnight at 37°C. 
 
21/8/18 
Ligation between pCR-Blunt and P25/P15 
- P15 and P25 are constitutive promoters which are from the same paper that was used to make our computer model. We have 
placed them upstream of a reporter gene called GfasPurple (BBa_K1033917 ).  
- We ligated P15 & P25 with pCR-blunt and then transformed them with competent cells.   
- These were then plated onto a agar plate with Kanamycin & IPTG and incubated overnight at 37°C 
 
22/8/18 
Colony PCR of P15, P25, A+C in pCR Blunt Vector and AgrB/D, PII in pSB1C3 
- We prepared a colony PCR of P15, P25, AgrC/A in pCR Blunt Vector and AgrB/D, PII in pSB1C3 from the colonies that had 
grown overnight on the agar plates and ran them on a 1% agarose gel.  

  



 
 
 

 
 
- These gels appear to be have been smeared. A possible reason for this was because the colonies were added to the OneTaq 
colony PCR-master mix at too high a concentration and we intend on to try doing another colony PCR with colonies that have been 
first diluted in 10μl or do a digestion.   
 
We overnighted colonies of AIP and PII which were PCR blunt vector as we are currently unsure as to whether we have 
successfully inserted these constructs into the pSB1C3 submission vector and would like to repeat this section.  
  
 
23/08/18  
 
Colony PCR plates 
- On checking the colony PCR streak plates of P25 & P15 that had been ligated to pCR-Blunt vector and had been left to incubate 
overnight, we found that a couple of these colonies had gone purple suggesting that our construct may have been inserted into the 
pCR-Blunt vector.  



 
 
 

 
(Purple colony seen in P25 block 1) 
  
 Tom -Miniprep Overnights of AgrB/D-pCR Blunt and PII-pCR Blunt 
Mini preps of AgrB/D-pCR Blunt and PII-pCR Blunt were completed to the following concentrations in a 30μl solution.  

 
 
 
Digests of AgrB/D-pCR Blunt and PII-pCR Blunt  
- Digested with EcoRI and PstI with the following volumes.  

 
 



 
 
 

 
These volume were for a single reaction, digests were repeated 4 times.  
Digestions were left for 2hrs at 37°C  
 

 
 
- Unfortunately the bands in AgrB/D (~1.6kb) were quite weak and no bands were seen in the PII lanes at the expected height of 
PII (1.2kb). 
- The bands in the AgrB/D at 1.6kb were cut out for gel extraction.  
 
24/8/18  (25,26,27 -weekend) 
Run colony PCR on some of the purple colonies and some of the white colonies from the PCR-Blunt with P15 and P25. 
Sam runs a colony PCR on several colonies that grew on the other plates 
. 
27/8/18 
- AgrB/D and PII colonies in submission vector were overnighted along with white and purple colonies from the P15-pCR Blunt and 
P25-pCR Blunt plates 



 
 
 

- AgrA/C, P15, P25 was re-ligated with pCR-blunt and left for 3hrs it was then transformed with competent cells and plated on to 
chloramphenicol agar plates and left to incubate overnight at 37°C.  
 
28/8/18 
- Colony PCRs were done of purple and white colonies from the P15-pCR Blunt and P25-pCR Blunt plates. Colony PCRs of 
AgrC/A-pCR Blunt and AgrA/C and PII colonies in submission vector.  
- Overnight of P15 in PCR- blunt and P25  in PCR- blunt was set up from yesterday's plates. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The only bands found on the gels from the PCR were in AgrB/D however these were found at a height of around 900bp when they 
were expected to be at 1601bp.  
 
29/8/18 
 
 
Gel expectations: 
*PII in pCR Blunt 1.2kb 
*AgrB/D in pCR Blunt 1.6kb 
*P15 in pCR Blunt 0.9kb 
*P25 in pCR Blunt 0.9kb 
*AgrB/D in Submission vector 1.6kb 
*PII in Submission vector 1.2kb 



 
 
 

 
 
30/8/18 
Tom + Ieva do PCR according to normal protocol. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
PCR did not work. There is a faint band in AgrA/C 2 at about the right height, However, a similar band is present in PII 2. This 
means that we loaded the gel wrong. 
 
 
The failed/ ambiguous colony PCR from the 28/8/18 was double checked by doing a digest of minipreps from the same AIP in 
PSB1C3 colonies and P15 in PCR-blunt  using E+P enzymes, for an hour. 

 
 
- This gel shows that there is still a band at 700bp in the AgrB/D-pSB1C3 submission vector. There is also a band in the P25-pCR 
Blunt and P15-pCR Blunt (from colonies expressing a purple colour) lanes at ~ 700bp the size of P25/15 being 707bp.  
- We decided that we wanted to sequence the AgrB/D to find out why this sequence at 700bp was being amplified by our primers.  
- P25 (1) & (2) and P15 were cut out of the gel at the 700bp to be later gel extracted  
 
 
 
31/8/19 
Sam, Ryan - Gel extraction of P25(1)&(2) and P(15)  
Tom- Gblocks were amplified by PCR, this failed.  



 
 
 

- P25 & P15 from the gel extractions were ligated with pSB1C3 submission vector and left to ligate overnight  
3/9/18 
Ed- P25 & P15 that had been ligate to pSB1C3 were transformed into competent cells and then plated on chloramphenicol agar 
plates and left to incubate at 37°C overnight.  
 
4/9/18 
Ismat - Running low on competent cells so more cells were made competent. 
Ed - Overnights of colonies that grew on P25 & P15 were miniprepped for digestion tomorrow. 
5/9/18 
- Mini preps of P25 and P15 ligated with pSB1C3 were made and then digested with EcoRI and PstI 
- Needed more submission vector so GFP (from interlab) and RFP in pSB1C3 were digested with EcoRI and PstI and left for 2 hrs.  
- These were run together on an agarose gel.  



 
 
 

 
- The Bands in the GFP were a little too high to be pSB1C3, however the bands in the RFP lanes are at 2.4kb and     this is around 
the size of pSB1C3 so could be cut and later gel extracted. 
- Bands in the lanes of P15 and P25 are hard to make out, will be repeated at a later date  
 
 
7/9/18 
Gibson Assembly 
- PCR out insert (P12, P25, PII, AgrB/D, AgrA/C) and submission vector (pSB1C3) with primers for gibson assembly.  
- 5µl of these PCRs were then run on a 1% agarose gel (Below) to check PCR.  
- At the same time DpnI was added to the PCRs and left for 1hr.  
 
 
 
 

 



 
 
 

 
- PCRs for gibson assembly are all at the correct sizes. 
- PCR purify gibson PCRs 
 
10/9/18 
Sam - Gibson 
- Mix inserts with submission vector (that have been PCRed with gibson primers to ratios on NEB with gibson hifi mix.  
- Incubate at 50°C for 1 hr.  
- Transform into 50µl of commercial competent cells and incubate overnight.  
 
11/9/18 
- AIP in submission vector sent for sequencing. 
 
Sam - Gibson Colony PCR- 
- Of the gibson transformations colonies only grew on the PII and P15 plates however some of these colonies were red/purple 
(possibly RFP?).  
- Did a colony PCR of colonies that had grown on the plates using primers that were complementary to the prefix and suffix of our 
Gblocks.  

- In PII colonies (both white and red in colour) found a band at 1.2kb, this is the size of the PII Gblock opposed to RFP which is 
900bp in size (has same prefix and suffix as our Gblocks so should be amplified if present). However are PII conies are red so we 
assume the RFP is present. Could be possible that PII was not inserted into submission vector and was at still present in SOC 
outside cells when plated onto gel? We will redo the Colony PCR and but this time we will use one primer that is complementary to 
a region in the submission vector and one that is complementary to the suffix of the Gblock.  
 
 
September  



 
 
 

12/9/18 - Ismat and Tom run SDS - PAGE 

 
 
 
 
Induction conditions were: a series of concentrations of inducer: 0nM anhydrotetracycline (aTc),  
25nM aTc, 50nM aTc and 100nM aTc, incubated at 37 °C for ~16 Hours (overnight) 
 
Positive control did not work for the first SDS-PAGE but this was because I used the wrong strain and 
would have needed to use IPTG to induce rather than aTc. 
 
Overnights – 12/9/18 
 
10 mL overnights of: 

-  A+C [E1] (made via Gibson), Device that produces the membrane protein and  
second messenger protein for uptake and detection of AIP. 

 
- B+D (made via Gibson). Device that produces the Export membrane protein and  

pre-AIP, should export circularised AIP. 
 
-          B+D (made via restriction enzyme cloning) 
 
-          Negative control (JM109 strain E.coli with no plasmid) 
 
-          Positive control pTE1059 (donated by Marc, produces 3 6×His-tagged proteins:  

His6-ScbA, ~35 kDa; ScbB-His6, ~25 kDa; ScbC-His6, ~30 kDa) after induction  



 
 
 

with 50‑100 nM of aTc)  
 

Positive control was inoculated from a glycerol stock. 
Were set up using LB broth, Chloramphenicol (used at a concentration of 34 µg/ml for A+C and both B+Ds) 
and Kanamycin (used at 50 µg/ml for the positive control only[E2] ). 
No antibiotic was used for the negative control. 
These were incubated at 37 °C, with shaking, overnight. 
 
13/9/18 
Colony PCR of Gibson Assemblies  
- Colonies were picked from the from the Gibson assembly plates which had successfully grown colonies again. 10 from 
PII-AmilCP (3 of these colonies are clear, 7 purple), 2 from Agr A/C, 2 from AgrB/D, 1 gfas Purple15 and 3 gfas Purple25.  
- These colonies were then spread on an Agar plates containing chloramphenicol and left in the incubator at 37°C overnight. The 
colonies were then transferred into a PCR tubes each containing 10µl “OneTaq Mastermix” of the following volumes: 

 
- The Forward primer (VF2) used for this PCR is complementary to a section of the pSB1C3 submission vector that is located just 
before where our gBlock should be inserted. 
 - The Reverse primer (Rev Amp) used for this PCR is complementary to the suffix of our gBlocks.  
- This means that for a region to be amplified our gBlock must have been successfully ligated into pSB1C3.  
 
PCR Parameters used: 

 
 
PCR products were then run on a 1% agarose gel: 
 



 
 
 

 
 
- Of the Colonies run only PII 1,2,3,4,8 & 9 show colonies at the predicted size (predicted on snapgene below). PII 5,7 & 10 also 
have a band at the correct size however there is also another band at 4kb. 

 
We now plan to overnight colonies of PII 1,2,3 & 4 from the streak plates, miniprep and then send for sequencing. 
 
SDS-PAGE - Induction 
 
Marc supervised Tom and Ismat from this point on  
Overnight cultures were diluted 1:100 in 50 mL of LB medium in a 250 mL flask (with Chloramphenicol at 
34 µg/ml for A+C and both B+Ds and Kanamycin at 50 µg/ml for the positive control). These 50 ml cultures 
were incubated at 37°C, with shaking. OD600  was checked after 1.5 hours, colonies which were at an OD of 
0.4-0.6 were removed and the remaining cultures had 15 more minutes in the incubator. 
Samples will be induced with 0, 50, or 100 nM of anhydrotetracycline (aTc), and grown at 25°C, for 5 
hours.[E3]  Aliquots will be taken at 0 h, 3 h and 5 h after induction to monitor protein expression over time. 
 



 
 
 

AIP sequence complete 
Sent a potential AIP in submission vector for sequencing (1319bp. AIP is 1601bp). 
This was negative.  
When aligned against our gBlock sequence there was only homology of 51.7% in the overlapping region. 
 
 
 
14/9/18  
SDS-PAGE - Lysis and Gel 
Protein expression monitoring: 
At 0 h, 3 h, and 5 h, 1 mL of each culture will be aliquoted. Then, cell density will be adjusted to OD600 1.0 
in 1 mL of LB broth and centrifuged for 5‑10 min at 14,000×g and 4 °C. The supernatant will be discarded 
and cells will be resuspended in 50 µL of 2×SDS-PAGE dye [MBC4] (0.25 M Tris, 30 % (v/v) glycerol, 10 % 
(w/v) SDS, 10 mM DTT, 0.05 % (w/v) bromophenol blue) and boiled at 95 °C for 20 min. Aliquots can be 
stored at 4°C or directly loaded on an SDS-PAGE gel. 
  
7ul samples of each aliquot where loaded and run on 4-20% gradient gels at 200V for 38 min. 2 gels at 
each time point where run. One gel was visualised with Quickblue stain [E5] and the other was used for 
western blot.  The Western blot membranes were stained with Quickblue after transfer to ensure complete 
transfer occurred. 

 



 
 
 

 

 
  
-          No His tag protein expression. 
-          As the positive control did work, this points to the initial cloning as the most likely problem. 
 
17/9/18 
Gel of old PCRS, to verify the bands were of good quality. 



 
 
 

  
 
All were ok (some faint nonspecific bands) except for linearized vector 3 (ran at the wrong height) and AIP 
(smear rather than a band). 
Linearized vector 2 was used for the Gibsons on 18/9/18. 
Each PCR was also Nanodropped to get an accurate concentration for the Gibson. 

Old PCR ng/µl 260/230 

PSB1C3 Linearized vector 1 82.6 1.17 

PSB1C3 Linearized vector 2 125 1.25 

PSB1C3 Linearized vector 3 122.1 1.29` 

P15 105.4 1.41 

P25 92.1 1.05 

PII 103 1.38 

A+C 99.7 0.93 

  
  
PCRs set up of the following  Devices: PII, A+C, B+D, P15,P25,CPryan w/ GFP.  



 
 
 

CPryan is a promoter which Ryan modelled and should be stronger than P25. 
Gel of these PCRs ran 
GEL IMAGE 
Gel shows that PCR has failed. 
 
PII in submission vector sent for sequencing using primers VF2(5’-TGC CAC CTG ACG TCT AAG AA-’3) 
and VR (5’-ATT ACC GCC TTT GAG TGA GC-’3) 
 
18/9/18 
Gibsons set up, with following maths. 
As the PCR the day previous had failed, these gibsons where done with the older PCRs, 
  
  

Maths for the Gibson 
target reaction ratio is 1:2 
vector to insert       

       

Reaction:PSB+p15 BP ng/µl ng rxn ug rxn pmol µl rxn 

PSB1C3 2070 125 50 0.05 0.037 0.4 

P15 788 105.4 38 0.038 0.074 0.360531 

H20 (up to 10 µl)      9.239469 

       

Reaction:PSB+p25 BP ng/µl ng rxn ug rxn pmol µl rxn 

PSB1C3 2070 125 50 0.05 0.037 0.4 

P25 787 92.1 38 0.038 0.074 0.412595 

H20 (up to 10 µl)      9.187405 

       

Reaction:PSB+PII BP ng/µl ng rxn ug rxn pmol µl rxn 

PSB1C3 2070 125 50 0.05 0.037 0.4 

pII 1184 103 58 0.058 0.074 0.563107 

H20 (up to 10 µl)      9.036893 

       



 
 
 

Reaction:A+C BP ng/µl ng rxn ug rxn pmol µl rxn 

PSB1C3 2070 125 50 0.05 0.037 0.4 

A+C 2357 99.7 120 0.12 0.074 1.203611 

H20 (up to 10 µl)      8.396389 

       

Reaction: BP ng/µl ng rxn ug rxn pmol µl rxn 

PSB       

       

       

  
2.5 µl of each reaction mix was then removed and added to 2.5 µl Gibson master mix. 
Another 2.5 µl was removed from each reaction mix and added to 2,5 µl of sterile Milliq water as a negative 
control. 
These were incubated at 50°C for 1 hour. 
These were then transformed into NEB 5α competent cells (25ul of cells used for each transformation, heat 
shock was at 42°C for (ASK Ieva for time, 20s-Ieva) according to the standard protocol except that SOC 
was used rather than LB.) 
As PCR yesterday failed, PCRs of the devices: pII, A+C, B+D,CP15 promoter with gFas purple, CP25 
promoter with gFas purple CPRyan (the new promoter made via Ryan’s program) with GFP and linearised 
vector. No backbone and No polymerase controls were also done. 
  
Talked with Will; He recommended trying a lower annealing temp of 55°C and loading less DNA. 
 
19/9/18 
 
 
Second set of PCRs set up, with the modifications to the protocol suggested by Will (55°C annealing temp, 
CloneAmp trialed as well as using Q5, loading less(10ng), DNA)  
Ran on Gel (CA indicates Clone amp polymerase and protocol was used instead of the Q5 2x master mix).  



 
 
 

 

 



 
 
 

Gels show that, the PCR worked for all devices except for AgrA/C and while both CloneAmp and Q5 work, 
Q5 works better for PSB1C3 and for AgrB/D.  
Bands are at roughly the right height. 
Smearing is much better than expected, 55°C seems like a much better annealing temperature. 
 
Gibson plates have a few colonies, Ieva and Tom do colony PCR using protocol modified by Marc. 
Gel of Colony pcr of the gibson colonies. 

 

 
 
 
 
20/8/19 
Some of the plates produced during the colony PCR have colonies on, some plates have entirely red 
colonies and some have normal (white/cream) colonies. This indicates that some colonies have functional 
religated vector. 
 
Ed set up ovenights of colonies from the colony PCR. 
PCR cleanup went wrong - all DNA lost. 



 
 
 

Set up another PCR, with the same conditions as the last time. 
 
Got PII sequences back, they were negative - Snapgene alignment below. Likely RFP was still present as 
colonies were a reddish-pinkish colour. When inputted into blast, there was a hit for RFP. 
  

 
 
 
21/8/19 
Ismat minipreps overnights from the 20/8/19 
 
Ran gel of PCR from the 20/8/19  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
Started digest of PCRs from 20./8/19 with odd enzymes. 
EcoRV used for PSB1C3, P15, P25 
BamHI used to distinguish between AIP and AgrA/C 
NdeI used for PII 
AfrIII for Pryan. 

Digest was run according to the above protocol. 
10µl of each sample of PCR products: PSB1C3, P15, P25, PII and AIP/A+C? (explain here) was taken and 
added to 2µl cutsmart buffer. 1µl of enzyme was then added. The specific enzyme used for each sample is 
in the table below 

Device Enzyme Map 

   



 
 
 

   

   

   

 
The volume was then made up to 20µl total volume with 7µl H2O. 
The digests were then incubated at 37°C in the water bath for 15 min and where then stored in the fridge 
over the weekend. 
 
PCRs set up by Nam 
Eriko pcr protocol sheet goes here. 
24/9/18 
Digests were taken out of the fridge and put back in the H2O bath at 37°C for 40 min. 
The entire digest (20 uL) was mixed with 3µl loading dye and run on a 1% agarose gel. 
PCRs (5 uL of 25 uL) were mixed with 1µl  loading dye 
 

 
 
Ieva: we found Minipreps of P15 and P25 in submission vector (from 5/9/18) and digested them. 
EcoRI and PstI to check if the insert is there. 
EcoRV was chosen as a unique enzyme  
 
Tube labelling: 

1) P15 in pSB1C3 digested with EcoRI and PstI 
2) P15 in pSB1C3 digested with EcoRV 
3) P25 in pSB1C3 (170 ng/nl) digested with EcoRI and PstI 
4) P25 in pSB1C3 (170 ng/nl) digested with EcoRV 
5) P25 in pSB1C3 (131 ng/nl) digested with EcoRI and PstI 



 
 
 

6) P25 in pSB1C3 (131 ng/nl) digested with EcoRV 
 
Digest Set up: 
 
Samples 2, 4, 6 

Sample 3 µl 

CutSmart 2 µl 

EcoRV 1 µl 

H2O 14 µl 

 
Samples 1,3,5 

Sample 3 µl 

CutSmart 2 µl 

EcoRI 1 µl 

PstI 1 µl 

H2O 13 µl 

 
 
Ismat Digests -  
PII-PCRblunt digest, taken from colonies in two different plates with samples: 
-          PII 1.2 
-          PII 2.1 
-          PII 2.2 
Two sets of digests were run for each except for PII 1.2 where there was not enough sample present to run 
two digests, thus for this sample the Xho1 digest was excluded. Digest 1 utilised restriction enzymes EcoRI 
and PstI whereas digest 2 utilised EcoRI and XhoI. The following volumes were added to bring the solution 
to 20 µl: 

Sample 3 µl 

CutSmart 2 µl 

EcoRI 1 µl 

PSTI/XhoI 1 µl 

H2O 13 µl 



 
 
 

  
Once solution was made, tubes were placed into a 37oC water bath for an hour. Once the hour is 
completed samples were then stored at 4oC. 
 
Tom Digests 
Digested Minipreps labelled: AIP - PCRblunt 1.1, AIP - PCRblunt 1.2, AIP - PCRblunt 2.1, AIP - PCRblunt 
2.2. 
One tube: AIP - PCRblunt 2.1 had very little (~2µl) DNA in. I added 2µL of ddH2O, and still didn’t have 
enough DNA to do both digests - only the EcoRI and PstI digest was done for this tube. There should still 
be enough DNA in the tube to retransform if we need. 
Enzymes used:  
EcoRI and PstI to check if the insert is there. 
BamHI was chosen as a unique enzyme and used in addition to EcoRI in a duplicate set of digestions. 
 
 
Digest Set up: 
 
 

Sample 3 µl 

CutSmart 2 µl 

EcoRI 1 µl 

Restriction 
enzyme 2 
(PstI/BamH
I) 

1 µl 

H2O 13 µl 

 
Expected gel Image of the digests 



 
 
 

 



 
 
 

 
 
25/8/18 
1%w/v agarose gel was run to check yesterday’s digests. Loading pattern is as follows: 
 
Gel 1: 

1. L 
2. P15 in pSB1C3 digested with EcoRI and PstI (expected bands:2029 bp, 796 bp) 
3. P15 in pSB1C3 digested with EcoRV(1600 bp, 1225bp) 
4. P25 in pSB1C3 (170 ng/nl) digested with EcoRI and PstI (expected bands: 2029 bp, 795 bp) 
5. P25 in pSB1C3 (170 ng/nl) digested with EcoRV (expected bands:1600, 1224) 
6. P25 in pSB1C3 (131 ng/nl) digested with EcoRI and PstI (expected bands: 2029 bp, 795 bp) 
7. P25 in pSB1C3 (131 ng/nl) digested with EcoRV (expected bands:1600 bp, 1224 bp) 
8. PII 1.2 in PCR Blunt digested with  EcoR1+Pst1 (expected bands:3492 bp and 1165 bp) 
9. PII 2.1 in PCR Blunt digested with  EcoR1+Pst1 (expected bands:3492 bp and 1165 bp) 
10. PII 2.2 in PCR Blunt digested with  EcoR1+Pst1 (expected bands:3492 bp and 1165 bp) 
11. Blank 
12. PII 2.1 in PCR Blunt digested with  EcoR1+Xho1(expected bands:3492 bp, 1182 bp and 33 bp) 
13. PII 2.2 in PCR Blunt digested with  EcoR1+Xho1(expected bands:3492 bp, 1182 bp and 33 bp) 
14. Blank 
15. AIP 1.1 in PCR Blunt digested with  EcoR1+Pst1 (expected bands:3492 bp, 1589 bp) 
16. AIP 1.2 in PCR Blunt digested with  EcoR1+Pst1(expected bands:3492 bp, 1589 bp) 
17. AIP 2.1 in PCR Blunt digested with  EcoR1+Pst1(expected bands:3492 bp, 1589 bp) 
18. AIP 2.2 in PCR Blunt digested with  EcoR1+Pst1(expected bands:3492 bp, 1589 bp) 
19. Blank 
20. L 

 
Gel 2 

1. L 
2. AIP 1.1 in PCR Blunt digested with  EcoR1+BamH1 (expected bands:3470 bp, 830 bp, 759 bp, 31 

bp) 
3. AIP 1.2 in PCR Blunt digested with  EcoR1+BamH1(expected bands:3470 bp, 830 bp, 759 bp, 31 

bp) 
4. AIP 2.1 in PCR Blunt digested with  EcoR1+BamH1 (expected bands:3470 bp, 830 bp, 759 bp, 31 

bp) 
5. L 
6. Blank 

 
 
Gel 1 (AIP labelled as AgrB/D): 



 
 
 

 
 
Gel 2  (AIP labelled as AgrB/D): 

 
 
Reviewed gels with Katy and Marc, all the PCR blunt digests worked because we can see bands of                  
expected size (PII in PCR Blunt digested with EcoR1+Pst1 (expected bands:3492 bp and 1165 bp; AIP in                 
PCR Blunt digested with EcoR1+Pst1 (expected bands:3492 bp, 1589 bp)) It seems like pSB1C3              



 
 
 

recircularised and contains RFP (1069bp) noted by the band at ~1kb in all the EcoRI and PstI digests of                   
p15 and p25(gel 1). 
 
 
Ieva: we did transformations (Bacterial Strain JM109 from Promega) with: 
AIP 1.1, AIP 2.2, PII 2.1 and PII 2.2 according to the standard protocol (separate file with protocols). 
After adding 450 µl of SOC medium, Marc advised us to pre-warm cells for 45 min instead of 60 min (to                     
avoid cells getting rid of our plasmid). 
Transformations were plated on LBA+Cam (34 µg/ml) and left overnight in 37°C. 
 
Also, overnights were set up (5 tubes for each sample: AIP 1.1, AIP 2.2, PII 2.1, PII 2.2). 25 µl of                     
transformants were transferred to 10 ml of LB+Cam (34 µg/ml). Overnights kept in 37°C incubator with                
shaking. 
 
26/9/18 
 
Tom + Ismat - checked overnights - none grew.  
This was due to the wrong antibiotic being used for the overnights (chloramphenicol and not kanamycin) as                 
parts are in PCRblunt not pSB1C3. 
 

Set up overnights again (25 uL of transformation mix into 10 mL LB + Kan) with kanamycin                 
(50ug/mL) at approximately 2pm to miniprep this evening (these had not grown sufficiently at 5:30pm so                
leaving overnight to miniprep tomorrow). 
 
 
Set up transformation of AIP 1.1, AIP 2.2, PII 2.1, PII 2.2 again (as backup to avoid further delay) using                    
standard transformation of JM109 Cells (from promega)protocol (1 µL of DNA). Plated out 100 uL of                
transformation mix Transformed cells after outgrowth. onto Kan plate (50 ug/mL) and incubated at 37               
degrees C. Set up 4x overnight cultures (AIP 1.1, AIP 2.2, PII 2.1, PII 2.2) from transformation mix (25 µL                    
into 10 mL of LB + 50 ug/mL Kan). 
  
 
 
 
 
27/9/18 
 
Plan for tomorrow: 
Check overnights, miniprep, digest 1000 ng of DNA (with EcoRI and PstI, 10U) with, gel, gel extract, ligate                  
3:1 ratio insert to vector 10U ligase,  (10 minute 1ligation), transformation. 
 
Expected band would be: 
 



 
 
 

 
Note:EcoRV is non cutter for RFP - would see only 1 band in the 2nd well as a negative result. 
 
27/9/18 Experiments  
Make miniprep from O/N culture which are  
Miniprep O/N from yesterday using standard protocol. 
1) AIP blunt 1.1 
2) AIP blunt 2.2 
3) PII blunt 2.1 
4) PII blunt 2.2 
 
These were completed to the following concentrations  

 
 
 
 
 
 
 
 
Once minipreped 5 microliter of each sample will be digested 
EcoRI and PstI digest tells us the size of the insert,  
 
Sample 1)AIP blunt 1.1:EcoRI+ PstI 

Sample 2) AIP blunt 1.1: EcoRI + BamHI 
Sample 3) AIP blunt 1.1: EcoRV + HindIII 
Sample 4)AIP blunt 2.2: EcoRI+ PstI 
Sample 5) AIP blunt 2.2: EcoRI + BamHI 
Sample 6) AIP blunt 2.2: EcoRV + HindIII  
Sample 7)PII blunt 2.1:EcoRI+ PstI 



 
 
 

Sample 8) PII blunt 2.1: EcoRI + XhoI 
Sample 9) PII blunt 2.1 NdeI + XhoI 
Sample 10)PII blunt 2.2:EcoRI+ PstI 
Sample 11) PII blunt 2.2: EcoRI + XhoI 
Sample 12) PII blunt 2.2: NdeI + XhoI 
 

 
 

 
 
 



 
 
 

 

 

 
 
 



 
 
 

 
It seems that AIP in pCR blunt digests have all bands on a gel of an expected size so that tells us that cells                        
transformed with our plasmid and so we did more digestions with the same DNA (from minipreps) with                 
EcoRI and PstI to get the main fragment out of the vector. 
 
PII in pCR blunt digests worked only with EcoRI + PstI and EcoRI + XhoI because bands are of an                    
expected size but digestion with NdeI + XhoI did not show the expected size band (exp 777 bp but is                    
around 500 bp). That tells us that it is unlikely to be what we think it is.  
 
If the restriction digest are all correct then: (this can go to next day if not finished on the 27th) 
Start O/N digest with EcoRI+PstI for both AIP blunt 1.1/2.2and PII blunt 2.1/2.2 

 
Sample1) AIP blunt 1.1  
Sample 2) AIP blunt 2.2  
Sample 3) PII blunt 2.1  
Sample 4) PII blunt 2.2  
 
 

Sample AIPblunt 1.1 AIPblunt 2.2 PIIblunt 2.1 PII blunt 2.2 

Miniprep (µl) 45 (472 X 45 = 
21240 ng DNA) 

45 (405 X 45 = 
18225 ng DNA 

45 (288.6 X 45 = 
12982.5 ng DNA) 

45 (417 X 45 =  
18765 ng DNA) 

Cutsmart buffer 
10X(µl) 

10 10 10 10 



 
 
 

Enzyme 1 (EcoRI) 2 2 2 2 

Enzyme 2 (PstI) 2 2 2 2 

Autoclaved MilliQ 
to Total V=100(µl) 

43 43 43 43 

 
 
5 μl of a sample was mixed with 1 μl of a loading dye to load on a gel. The gel was run for 30 min at 120 V.                             
Gel loading plan:  

1) Ladder 
2) PII blunt 2.1 
3) PII blunt 2.2 
4) AIP blunt 1.1 
5) AIP blunt 2.2 

 

 
 
According to expected band sizes, digests worked (PII blunt 3492 bp +1165 bp; AgrB/D blunt 3492 bp +                  
1589 bp) 
 
Digest 100 microliters of all 4 samples (did not have 100 microliters, used everything we had (45ul of                  
miniprep at ~400 ng/ul) + set up more overnights of AIP blunt 1.1/2.2 and PII blunt 2.1/2.2) using standard                   
protocol) 
1)Make master mix without enzyme 



 
 
 

2)split in 2, 50 microliter in each tube then at the very end add 2 microliter of enzyme to each tube 
3) put in 37C water bath for 30min then keep in fridge O/N if you cannot run a gel 
This continues to 28/9/18 
 
EXPERIMENT 2: 
Get your vector pSB1C3 ready, 
Use what was supplied from iGEM  
1) how much DNA is there of linear vector? 25 ng/ul and ~30 ul) 
2) get pSCB13+RFP and digest with enzymes you want to ligate with the insert.  (EcoRI and PstI) 

 

Sample Linear Vector from IGEM  

PSB1C3 (25ng/µl) 25µl (625 total ng) 

Cutsmart buffer (µl) 5 

EcoRI (µl) 2 

PstI(µl) 2 

Autoclaved MilliQ (µl)  to Total V=50 16 

 
 
4) run 5 microliter from each tube onto the gel to check if it is digested. Meanwhile make a large gel so 100                       
microliter all can be loaded into one well (you can tape to wells into one so it is a longer well), make sure to                        
keep a empty well in between to avoid contamination and a well to run a marker. 
 
28/9/18 Friday 
 
Ran all 4 samples on gel, bands were at correct sizes. (INSERT GEL PICTURE) There was no Gel of the                    
digested vector as it was produced from the linearized vector we got from iGEM. This means that the digest                   
only removes ~ 12bp from each end so there is no way to verify the digest on a gel. 
 



 
 
 

 

 
 
Bands were cut and gel extracted and eluted in 30µl of nuclease free water.  
Samples were nanodropped  
AIP 1.1: 9.6ng/µl (1.04, 0.39) 
AIP 2.2: 7.9ng/µl (1.88, 1.0) 
PII 2.1: 18.9ng/µl (1.90, 1.08) 
PII 2.2: 23.7ng/µl (1.90, 1.24) 
 
Ligations were set up 



 
 
 

 
 
(µl) 

PII Control 3:1 5:1 

Vector  
(iGEM linearised 
vector from digest 
28/9/18) 
 

4 4 4 

Insert 0 3.62 6.03 

H20  6 2.38 0 
 
 

AIP Control 3:1 5:1 

Vector 2 2 2 

Insert 0 7.34 12.24 

H20 8 0.66 0 

 
Samples were then split into 1 positive and negative tubes. Positive tubes contained (0.25µl Ligase and                
2.5µl Ligase buffer) and negative tubes contained 2.75µl H20 
 
The ligation was then transformed and 100µl of each sample spread on agar + CAM 
 
 
5) If the digest is OK then use the gel above and load all samples 
6) cut out the band and elute, splitting the band into 4 samples and using 4 extraction tube for each. 
7) elute 2 with dH2O and 2 with elution buffer (the elution buffer I think is a Tris buffer please                    
check) each extract tube using 20 microliter. DO NOT THROUGH THE COLUMN AWAY AND MAKE               
SURE YOU KNOW WHICH ONE IS WHICH, IF THERE IS NOTHING IN THE ELUTION THEN USE THE                 
COLUMN AGAIN TO EXTRACT. Do not dry the column, wrap in clingfilm or parafilm or keep in a tube                   
sealed. 
8) put the same samples into one tube, each sample [1)AIP blunt 1.1 2)2.2 and 3)PII blunt 2.1, 4) 2.2]                    
should now have 80 microliters each. Put this into a speedy vac do the volume becomes around half.                  
Nanodrop and measure the concentration of the extracts 
7) run a get  
 
 
 

Sample1) AIP blunt 1.1 extracted and concentrated=5 microliter 



 
 
 

2) AIP blunt 2.2 extracted and concentrated =5 microliter 
3) PII blunt 1.1 extracted and concentrated =5 microliter 
4) PII blunt 2.2 extracted and concentrated =5 microliter 
5) digested and purified pSCB13 vector (if there is not enough linear pSCB13 from the iGEM kit) 
 

8) start ligation (I have to see then gel to determine the volume you should use for the ligation) 
Sample1) AIP blunt 1.1  xx microliter + pSCB13 xx microliter 
Sample 2) AIP blunt 2.2 xx microliter + pSCB13 xx microliter 
Sample 3) PII blunt 1.1 xx microliter + pSCB13 xx microliter r 
Sample 4) PII blunt 2.2 xx microliter + pSCB13 xx microliter 

 
30th September 2018 
 
KB - set up overnight cultures of 8 picked colonies from PII 3:1; 4 from AIP 3:1; 5 from PII 5:1 in LB + Cam 
 
1st October 2018 
 
Miniprepped AIP 3:1 2-4, PII 3:1 1-6 (3 mL miniprep) 
 
Restriction digests of minipreps of colonies from ligation plates 
 
Using standard restriction digest protocol, digested: 
 

● AIP 3:1 2, 3, 4 
● PII 3:1 1 - 6  

 
With EcoRI and PstI (1 uL each), 8uL of DNA in each digest.  
 



 
 
 

 
 
Gel clearly shows uniform bands at ~1.7kb, most likely cause is that the ligation failed and we only have                   
self-ligated vector. There is a very small secondary band in AgrB/D 4 but it too low to be the insert. We                     
double checked this result by running a colony PCR. This is because you didn’t show me your gel picture                   
where you isolated the bands! 
 
Ran colony PCR using standard protocol with Marc’s modification: dilution of colony in 15ul of sterile water                 
and using 1ul of that water as the DNA source for the PCR. 
 
Set up colony PCR of - 

- all AIP 3:1 + colonies 
- All AIP 3:1 - colonies 
- 9 pII 3:1 + colonies  
- All PII 5:1 colonies 
- H2O only (no DNA added but otherwise the same) 
- A pII 3:1 - colony  
- A pII 5:1 - colony 
- A sample of p15 in PCR blunt 

Primers: BioBrick_Amp_Fwd + VR (iGEM sequencing primer) 



 
 
 

 
Colony PCR left to run O/N 
 
2/10/18 

 
 

 
 
 
Colony PCR also negative. Shows ligation definitely did not work. Expected band sizes = 1.7 kb for AgrB/D,                  
1.2 for PII 
Preparing overnights with AgrB/D, PII, P15, P25 and vector pSB1C3 (with RFP) (one colony for each                
construct). This was done to have more / freshly verified DNA as a backup.  
 
AIP, PII, P15, P25 in 10 ml of LB + Kan (50ug/ml) 
Vector in 10 ml of LB + Cam (34 ug/ml). 
 
 
  



 
 
 

3/10/18 
 
Ligations 
Ligation reaction recipe/protocol  
Reaction: AgrB/D into PSB1C3 at 3:1 insert to vector ratio 
PSB1C3: 1ul (50ng) 
AgrB/D: 0.580ul(116ng) 
Up to 9ul with H2O 
 
Take 2.25 ul of this DNA mix and add  

- 2.5ul Quickligase buffer 
- 0.25 Quickligase  

Take another 2,25ul of DNA mix and add  
- 2.5ul Quickligase Buffer 
- 0.25 H2O 

To act as negative control 
This was done to reduce the amount of Quickligase used.  
 
Same protocol was followed with the following amounts of DNA changed for each ratio. 
Reaction: AgrB/D into PSB1C3 at 5:1 insert to vector ratio 
PSB1C3: 1ul (50ng) 
AgrB/D: 0.967(193.4ng) 
Up to 9ul with H2O 
 
Reaction: PII into PSB1C3 at 3:1 insert to vector ratio 
PSB1C3: 1ul (50ng) 
pII:0.445ul(85.8ng) 
Up to 9ul with H2O 
 
Reaction: PII into PSB1C3 at 5:1 insert to vector ratio 
PSB1C3: 1ul (50ng) 
pII:0.741ul(143ng) 
Up to 9ul with H2O 
  
These ligations where then transformed into competent cells using the normal protocol (2.5ul of Ligation               
mix into 25ul DH5alpha cells from NEB) 
 



 
 
 

 
 
Also ran a gel of the fragments used in the ligation on the 28/9/18, in the hopes of ensuring that our ratio                      
was correct.  
However, the gel failed due to high levels of contamination following the gel extraction (loading dye became                 
soluble which pulled the DNA up and out of the well.) 
Gel with fragments used before ligation on 28/8/18 - Gel v. poor, will run it a bit longer tomorrow (~15 min)                     
to get better band separation. 
 
4/10/18 
Was slow getting the Email to Eriko today. 
 
Didn’t do digests with an RFP cutter. 
Did do the ligation, 3:1 PII and AIP w/ negative controls and 5:1 PII and AIP w/ negative controls. ET                    
Comment 5 Oct: What does this mean? Did you just repeat what you did before? I specifically asked you to                    
concentrate all your insert and do not do negative controls.  



 
 
 

Sample 5 microliter (does not have to be that accurate) 

Vector 1 1ul for the 5:1 ligations and 1.62ul for the 3:1s 

buffer 10ul Quickligase buffer  

Quickligase  1.0 microliter 

H2O To 20 ul (3ul for the 5:1 and 2.38 for 3:1) 

Total volume 20 microliter 
 

Plated up on chloramphenicol plates as normal. 
Need to check plates and send to Eriko ASAP tomorrow. 
 
 
 
 
 
We have colonies growing on ligation plates and will do a colony PCR on Monday. 
 
 
 
8/10/18 
We had colonies growing on our ligation plates.  
We did colony PCRs with all colonies we found (66). 
 
0.25 ul VR primer (binds to the vector) 
0.25 ul Biobrick Amplification primer (binds to the inser) 
5.25 ul water 
6.25 ul 2X OneTaq Mix 
0.5 ul DNA (1 colony inoculated to 15 ul of water) 
 
We found very few bands of an expected size. Inoculated those colonies (10) to 15 ml LB+Cam ( 34 ug/ml)                    
and left o/n. 
 
I do not have gels now, but Rainer and Katherine saw it and confirmed the colonies that we can work with                     
further. 
 
 
9/10/18 
Miniprepped o/ns 
Nanodrop: 



 
 
 

PII : 
1.6 - 26.7 
1.14 - 56.6 
1.18 - 86.2 
 
AIP: 
3.10 - 50.8 
6.1 - 176.1 
5.2 - 100.2 
6.12 - 29.7 
6.11 - 61.7 
6.6 - 114.4 
6.2 - 128.8 
 
 
Restriction digest: 
PII: 

1) EcoRI + PstI (expected band sizes: 2037 + 1174) 
2) EcoRV + NdeI (expected band sizes: 1869 + 1342) 

 
 
AIP 

1) EcoRI + PstI (expected band sizes: 2029 + 1582) 
2) BamHI + EcoRV (expected band sizes: 1956 + 1655) 

 
 
Recipe for the digest: 
7ul DNA 
9ul water 
2 ul CutSmart 
1 ul each enzyme 
 
 
 



 
 
 

 
 

 
 


