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Introduction 
 

Module 2 aimed at increasing the binding affinity between the transcription factor BlcR 

and the DNA oligo. To do this, we modified the DNA binding site on the protein. To 

increase the binding affinity between BlcR and the DNA binding sequence we wanted 

to mutate the BlcR DNA binding domain. We tackled this problem by making a rational 

design of amino acid substitutions in BlcR. See Site-directed Mutagenesis Library to 

read how we constructed the SDM library.  

 

Once the library was created , we used Site-Directed Mutagenesis to modify and 

implement the single amino acid substitutions. DNA primers are created, which have 

the desired mutation and are complementary to the template DNA surrounding the 

mutation site in order to hybridize with the DNA in the target gene. The reverse primer 

is designed in a way it is back to back to the forward primer.   DNA polymerase is 

subsequently used to lengthen the single-strand primer, by copying the remaining 

portions of the gene. After performing Phusion Polymerase PCR, we conducted a KLD 

mix reaction. The KLD mix contains three enzymes: kinase, for phosphorylation, ligase 

for ligation, and DpnI for removal of the plasmid template. To confirm the built in 

mutations the mutated plasmids are sent for sequencing.  

 

The second set of experiments are designed for the screening of the mutants on their 

activity. We used the PURE (Protein synthesis Using Recombinant Elements) system, 

PUREfrex2.0 to produce the different mutants.  

 

 

 

 

 

 

 

 

 

 

 

 

https://2022.igem.wiki/tudelft/site-directed-mutagenesis-library
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Primer reconstitution 

 

Primers ordered from Thermo Fisher for site-directed mutagenesis arrived freeze dried 

with an assumed yield of 25 nmol. Stock solution of 100 µM and a working solution of 

10 µM were prepared. All samples were stored at - 20 ⁰C. 

 

 
 

PCR: Q5 polymerase 

 

4 different mutations were introduced in BlcR following the PCR Q5 polymerase 

protocol. The primers to introduce the mutations were classified by the letters A - D: 

 
Table 1. Four mutations performed with site-directed mutagenesis. Mutation linked to registry part. 

Label Mutation Forward primer Reverse primer 

A A62V BBa_K4361212 BBa K4361210 

B H63A unsuccessful BBa_K4361210 

C G64R unsuccessful BBa_K4361210 

D L65A unsuccessful BBa_K4361210 

 

 

 
Kinase Ligase DpnI (KLD) 
 

1 µL of the PCR reactions, A62V-L65A, were treated with DnpI, kinase and ligase 

following the protocol of KLD. 5 µL of the KLD reaction product were transformed to 

20 µL of competent DH5𝝰 E. coli cells following the heat shock protocol and plated on 

ampicillin agar plates. 

Date: 27/06/2022  
 

Experimentalist(s): Brent 

Date: 28/06/2022  
 

Experimentalist(s): Robin 

 

Protocols: PCR: Q5 polymerase 

Date: 28/06/2022  
 

Experimentalist(s): Robin 

 

Protocols: Kinase Ligase DpnI (KLD) 

https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361212
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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PCR: Phusion polymerase 1 

 

6 different mutations (E-J) were created by PCR using the PCR: Phusion polymerase 

SDM. The products are checked on 0.8 % agarose gel. 

 
Table 2. Six mutations performed with site-directed mutagenisis. Mutation linked to registry part. 

Label Mutation Forward primer Reverse primer 

E L66V BBa_K4361219 BBa_K4361218 

F A67Q BBa_K4361222 BBa_K4361218 

G V68T BBa_K4361225 BBa_K4361218 

H M69L unsuccessful unsuccessful 

I T70V unsuccessful unsuccessful 

J E71K unsuccessful unsuccessful 

 

PCR: Phusion polymerase 2  

 

Because the previous mutations A62V to E71K were made using too much of the 

template plasmid, we decided to redo all 10, to prevent contamination with the WT 

gene after KLD (DpnI cannot digest all the template if there is too much). 

 

10 different mutations (A62V to E71K) were created by PCR using the SDM: Phusion 

polymerase protocol. The products are checked on 0.8 % agarose gel.  

 
Table 3. Ten mutations performed with site-directed mutagenesis. Mutation linked to registry part. 

Label Mutation Forward primer Reverse primer 

A A62V BBa_K4361212 BBa_K4361210 

B H63A unsuccessful BBa_K4361210 

C G64R unsuccessful BBa_K4361210 

D L65A unsuccessful BBa_K4361210 

E L66V BBa_K4361219 BBa_K4361218 

F A67Q BBa_K4361222 BBa_K4361218 

Date: 04/07/2022  
 

Experimentalist(s): Brent, Haroun & Robin 

 

Protocols: PCR: Phusion polymerase,  Kinase Ligase DpnI (KLD), Agarose 
gel electrophoresis 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361219
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361222
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361225
http://parts.igem.org/Part:BBa_K4361218
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361212
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361219
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361222
http://parts.igem.org/Part:BBa_K4361218
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G V68T BBa_K4361225 BBa_K4361218 

H M69L unsuccessful unsuccessful 

I T70V unsuccessful unsuccessful 

J E71K unsuccessful unsuccessful 

 

 

Inoculation 

 

Inoculation of four different colonies of mutants A62V, H63A, G64R, and L65A were 

done in 10 mL LB with 10 µL ampicillin. The samples were left overnight at 37 ⁰C, 180 

rpm. 

 

 

 

Kinase Ligase DpnI (KLD) and transformation  

 

PCR products A62V to E71K were first heated to 70°C for 1 min, to try to dissociate 

the aggregated product and polymerase. 

 

KLD enzyme mix was prepared and KLD reactions were prepared and incubated 

according to the protocol. 5 µL of each KLD product was used to transform 20 µL of 

competent DH5𝝰 E. coli using the transformation protocol and plated on ampicillin 

plates. 

 

RESULTS 

 

Only 4 out of 10 petri plates corresponding to the mutations A62V, H63A, M69L and 

T70V showed colonies. 

 

 
 

 

 

Date: 05/07/2022  
 

Experimentalist(s): Brent, Haroun 

 

Protocols: Kinase Ligase DpnI (KLD), Transformation 

Date: 06/07/2022  
 

Experimentalist(s): Haroun 

 

Protocols: Inoculation 

http://parts.igem.org/Part:BBa_K4361225
http://parts.igem.org/Part:BBa_K4361218
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Inoculation 

 

Colonies were picked using a sterile inoculation loop and added to 15 mL tubes 

containing 10 mL liquid LB medium and 10 µL ampicillin (conc. 100 mg/mL). From 

each mutation, 4 individual colonies were selected and inoculated. The inoculated 16 

tubes were placed in a shaker (180 rpm) at 37°C for overnight cultivation. 

 

 
 

Glycerol stock, Miniprep  

 

Glycerol stocks and plasmid isolation of all the inoculations was performed following 

the Miniprep protocol.  

 

 

 
 

Glycerol stock and Sequencing 

 

Glycerol stock of the mutants A62V, H63A, M69L and T70V 1 t/m4 were made.  

 

The plasmids from site-directed mutagenesis A62V, H63A, M69L and T70V 1t/m 4 

were prepared for sequencing. 2.5 µL of 10 µM of T7 promoter primer was added to 

7.5 µL of purified plasmid and sent to the company MacroGen.  

 

RESULTS 

 

All the sequencing results showed a lot of noise and many inserts. This might be due 

to the fact that we used wrong primers. To prevent this in the future we designed a 

new set of primers: Back to Back primers.  

 

Date: 07/07/2022  
 

Experimentalist(s): Haroun 

 

Protocols: Miniprep, Glycerol stock 

Date: 08/07/2022  
 

Experimentalist(s): Robin 

 

Protocols: Glycerol stock, Sequencing 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols


 

iGEM TU Delft - SPYKE 

Notebook 2: Engineering of BlcR 

6 

 
 

Primer reconstitution 

 

Primers ordered from Eurofins arrived freeze dried with an assumed yield of 25 nmol. 

Working solutions of 10 µM were prepared.  

 

 

 
 

PCR: Phusion polymerase 

 

7 different mutations were introduced in BlcR following the Phusion PCR: Phusion 

polymerase. Primers to introduce the mutations were: 

 

Table 4. Seven mutations performed with site-directed mutagenesis. Mutation linked to registry part. 

Label Mutation Forward primer Reverse primer 

B H63A unsuccessful BBa_K4361210 

D L65A unsuccessful BBa_K4361210 

E L66V BBa_K4361219 BBa_K4361218 

F A67Q BBa_K4361222 BBa_K4361218 

G V68T BBa_K4361225 BBa_K4361218 

J E71K unsuccessful unsuccessful 

K E71H unsuccessful unsuccessful 

 

 

Kinase Ligase DpnI (KLD) 

 

KLD enzyme mix was prepared and KLD reactions were prepared and incubated 

according to the protocol (1 µL product, 9 µL premix, 1 hr RT incubation). 

 

 

Date: 11/07/2022  
 

Experimentalist(s): Allegra 

Date: 12/07/2022  
 

Experimentalist(s): Allegra 

 

Protocols: PCR: Phusion Polymerase, Kinase Ligase DpnI (KLD) 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361219
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361222
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361225
http://parts.igem.org/Part:BBa_K4361218
https://2022.igem.wiki/tudelft/protocols
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Transformation  

 

5 µL of each KLD product was used to transform 20 µL of competent DH5𝝰 E. coli 

using the transformation protocol and plated on ampicillin plates. 

 

RESULTS 

 

None of the petri plates showed colonies. 

 

 

 

PCR: Phusion Polymerase 

 

11 different site-directed mutagenesis PCRs were performed following the Phusion 

PCR protocol. The reactions were performed with back to back primers. The reverse 

primer was universal for all the reactions and the forward primers were different. The 

samples were labelled:  

 

Table 5. Eleven mutations performed with site-directed mutagenesis. Mutation linked to registry part. 

Label Mutation Forward primer Reverse primer 

A L65V unsuccessful BBa_K4361210 

B L65M unsuccessful BBa_K4361218 

C L66A BBa_K4361220 BBa_K4361218 

D L66C unsuccessful BBa_K4361218 

E L66I BBa_K4361221 BBa_K4361218 

F L66K unsuccessful BBa_K4361218 

G A67V BBa_K4361223 BBa_K4361218 

H A67H BBa_K4361224 BBa_K4361218 

I V68A unsuccessful BBa_K4361218 

Date: 13/07/2022  
 

Experimentalist(s): Allegra 

 

Protocols: Transformation 

Date: 19/07/2022  
 

Experimentalist(s): Martina, Robin 

 

Protocols: PCR: Phusion polymerase, Kinase, Ligase, DpnI, Transformation  

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361220
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361221
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361223
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361224
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361218
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J V68K BBa_K4361226 BBa_K4361218 

K V68S BBa_K4361227 BBa_K4361218 

 

 

Kinase Ligase DpnI (KLD) 

 

11 KLD reactions were performed following the KLD reaction protocol. The KLD 

reactions were done with the L65V to V68S PCR products.  

 

Transformation  

 

Transformation through heat shock was carried out following the protocol. 15µL 

competent DH5α of cells were added to each sample. The samples were then plated 

in ampicillin plates.  

 

RESULTS 

 

Transformation was successfuL for all mutations except for L65V, as colonies were 

visible on the plates.  

 

 
 

Agarose gel electrophoresis 

 

An agarose gel was run with the samples from the different PCR reactions L65V to 

V68S, The samples were loaded following: ladder, L65V, L65M, L66A, L66C, L66I, 

L66K, A67V, A67H, V68A, V68K, V68S.  

 

RESULTS 

 

The gel showed products of an appropriate size in reactions. Except for L65V, L65M, 

L66A, and A67V. 

Date: 19/07/2022  
 

Experimentalist(s): Robin 

 

Protocols: Agarose gel electrophoresis 

http://parts.igem.org/Part:BBa_K4361226
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361227
http://parts.igem.org/Part:BBa_K4361218
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Figure 1. Agarose gel electrophoresis. Samples were loaded following: ladder, 1:L65V, 2:L65M, 

3:L66A, 4:L66C, 5:L66I, 6:L66K, 7:A67V, 8:A67H, 9:V68A, 10:V68K, 11:V68S.  

 

 
Inoculation 

 

Transformations of L66A, L66C, L66I, L66K, A67V, V68A, and V68K resulted in plenty 

of colonies. Plate V68S showed 2 colonies. Plates L65M and A67H showed 1 colony. 

Plate L65V had no colonies. In future, we will add more plasmid to transformations to 

avoid this. 

 

Inoculations were done according to protocol. With 4 colonies picked from L66A, 

L66C, L66I, L66K, A67V, V68A, and V68K; 2 colonies picked from V68S; 1 colony 

picked from L65M and A67H; resulting in 32 clones total (out of the intended 44). The 

clones were numbered L65M, L66A.1, L66A.2, L66A.3, L66A.4, L66C.1, etc. 

 

 
 

Miniprep and Glycerol stock 

 

All inoculations were successful. From each overnight culture, 1 mL was taken and 

mixed with 1 mL 50% glycerol, frozen in liquid nitrogen and stored at -80°C. The 

Date: 20/07/2022  
 

Experimentalist(s): Brent 
 

Protocols: Inoculation 

Date: 21/07/2022  
 

Experimentalist(s): Brent 
 

Protocols: Miniprep, glycerol stock 

https://2022.igem.wiki/tudelft/protocols
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remaining 4 mL of culture was purified using the Miniprep protocol. The resulting 

plasmid solutions were measured by nanodrop to determine the concentrations. The 

plasmid solutions were stored at -20°C. 

 

RESULTS 

 

Below are the concentrations as determined by Nanodrop. The listed values are the 

average of two measurements. 

 
Table 6. Nanodrop results after miniprep 

Sample concentration 
(ng/µL) 

Sample concentration 
(ng/µL) 

Sample concentration 
(ng/µL) 

L65M 45 ng/µL L66I.3 57 ng/µL V68A.1 42 ng/µL 

L66A.1 73 ng/µL L66I.4 63 ng/µL V68A.2 41 ng/µL 

L66A.2 73 ng/µL L66K.1 64 ng/µL V68A.3 50 ng/µL 

L66A.3 61 ng/µL L66K.2 60 ng/µL V68A.4 29 ng/µL 

L66A.4 58 ng/µL L66K.3 56 ng/µL V68K.1 61 ng/µL 

L66C.1 62 ng/µL L66K.4 55 ng/µL V68K.2 50 ng/µL 

L66C.2 48 ng/µL A67V.1 52 ng/µL V68K.3 47 ng/µL 

L66C.3 60 ng/µL A67V.2 50 ng/µL V68K.4 68 ng/µL 

L66C.4 50 ng/µL A67V.3 62 ng/µL V68S.1 58 ng/µL 

L66I.1 38 ng/µL A67V.4 65 ng/µL V68S.2 68 ng/µL 

L66I.2 37 ng/µL A67H1 62 ng/µL   

 

 

 
 

Sequencing  

 

The purified plasmids of L65M to V68S were prepared for sequencing: 2.5 µL of T7 

polymerase were added to each tube and the amount of sample added depended on 

the measured concentration (7.5 µL for samples with a concentration below or equal 

to 50 ng/µL and 5 µL for samples with a higher concentration). The labels were applied 

Date: 25/07/2022  
 

Experimentalist(s): Martina, Brent 
 

Protocols: Sequencing, PCR: Phusion polymerase, Kinase Ligase DpnI 
(KLD), Transformation 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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to the tubes and also attached to the physical lab journal. Samples were stored in the 

freezer overnight and put in the delivery box the morning after.  
 

PCR: Phusion polymerase 

 

A new round of mutations was started by SDM-PCR of mutations S61A to H63Y 

according to the protocol for Phusion SDM-PCR. The PCR product was checked on 

0.8 % agarose gel. 

 

Table 7. Eleven mutations performed with site-directed mutagenisis. Mutation linked to registry part. 

Label Mutation Forward primer Reverse primer 

L S61A unsuccessful BBa_K4361210 

M S61K unsuccessful BBa_K4361210 

N S61T unsuccessful BBa_K4361210 

O S61V BBa_K4361211 BBa_K4361210 

P A62V BBa_K4361212 BBa_K4361210 

Q A62I BBa_K4361213 BBa_K4361210 

R A62K BBa_K4361214 BBa_K4361210 

S A62T BBa_K4361215 BBa_K4361210 

T H63A unsuccessful BBa_K4361210 

U H63V BBa_K4361216 BBa_K4361210 

V H63Y BBa_K4361217 BBa_K4361210 

 

 

Sequencing 

 

From the 32 plasmids that were sent for sequencing 8 of the plasmids had the right 

mutation built in the plasmid. The mutations that succeeded are listed below.  

 

● V68S (BBa_K4361318) 

● V68K (BBa_K4361317) 

● A67H (BBa_K4361315) 

● A67V (BBa_K4361314) 

● A67V (BBa_K4361314) 

● L66I (BBa_K4361312) 

● L66I (BBa_K4361312) 

● L66A (BBa_K4361311) 

 

KLD and Transformation  

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361211
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361212
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361213
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361214
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361215
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361216
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361217
http://parts.igem.org/Part:BBa_K4361210
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361318
http://parts.igem.org/Part:BBa_K4361317
http://parts.igem.org/Part:BBa_K4361315
http://parts.igem.org/Part:BBa_K4361314
http://parts.igem.org/Part:BBa_K4361314
http://parts.igem.org/Part:BBa_K4361312
http://parts.igem.org/Part:BBa_K4361312
http://parts.igem.org/Part:BBa_K4361311
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PCR products were processed by KLD reaction, according to the protocol. 

 

Transformation through heat shock was carried out following the protocol. 15µL of 

competent DH5ɑ cells were added to each KLD product (10µL), the various incubation 

steps were carried out and lastly 100 µL of SOC mediµM was added to each sample 

before incubating the samples for at least 1 hrs at 37°C. The samples were then plated 

in ampicillin plates.  

 

RESULTS 

 

Agarose gel electrophoresis 

 

The gel showed products of appropriate size for each mutagenic PCR. 

 

 
Figure 2. Agarose gel electrophoresis. The gel was loaded following: 1 : S61A, 2: S61K, 3: S61T, 4: 

S61V, 5: A62V, 6: A62I, 7: A62K, 8:  A62T, 9: H63A, 10: H63V, 11: H63Y 

 

Transformation was successfuL for all mutations except for S61A and S61V, as 

colonies were visible on the plates. S61T did not show enough colonies to be deemed 

successfuL either. S61K showed only 2 colonies. Because the PCRs were successful, 

the error must lie in the transformation.  

 

 

 

 

 

 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Inoculation 

 

Transformations of A62V, A62I, A62K, A62T, H63A, H63V and H63Y resulted in plenty 

of colonies. Plate S61K showed 2 colonies. Plates L, S61T and S61V had no colonies. 

Inoculations were done according to protocol.  

 

Transformation  

 

Transformation through heat shock was carried out for mutations S61A, S61T and 

S61V following the protocol. 15µL of cells were added to each sample, the various 

incubation steps were carried out and lastly 100 µL of SOC mediµM were added to 

each sample before incubating the samples for at least 1 hrs at 37°C. The samples 

were then plated in ampicillin plates.  

 

RESULTS 

 

Transformation was not successful, no colonies were visible.  
 

 

 

Miniprep  

 

Glycerol stocks were prepared according to the protocol using 0.5 mL of each culture. 

The remaining 4.5 mL was used for miniprep plasmid purification, according to the 

protocol. The plasmid concentration was checked by nanodrop. 

 

The samples were prepared for sequencing following the sequencing protocol. 

 

 

 

 

 

Date: 26/07/2022  
 

Experimentalist(s): Martina 

 

Protocols: Inoculation, Transformation 

Date: 29/07/2022  
 

Experimentalist(s): Brent, Martina 

 

Protocols: Miniprep, Glycerol stock, Nanodrop 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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RESULTS 

 

Nanodrop 

 

The listed values are the average of two measurements. 

 
 

Table 8. Nanodrop results after miniprep 

Sample concentration 
(ng/µL) 

Sample concentration 
(ng/µL) 

Sample concentration 
(ng/µL) 

S61K.1 67 ng/µl A62K.1 73 ng/µl H63A.3 70 ng/µl 

S61K.2 65 ng/µl A62K.2 60 ng/µl H63A.4* 33 ng/µl 

A62V.1 70 ng/µl A62K.3 65 ng/µl H63V.1 55 ng/µl 

A62V.2 90 ng/µl A62K.4 58 ng/µl H63V.2* 45 ng/µl 

A62V.3 73 ng/µl A62T.1 60 ng/µl H63V.3 65 ng/µl 

A62V.4* 44 ng/µl A62T.2 86 ng/µl H63V.4* 37 ng/µl 

A62I.1 61 ng/µl A62T.3 57 ng/µl H63Y.1 74 ng/µl 

A62I.2 66 ng/µl A62T.4 61 ng/µl H63Y.2** 137 ng/µl 

A62I.3 73 ng/µl H63A.1 58 ng/µl H63Y.3 78 ng/µl 

A62I.4 71 ng/µl H63A.2 68 ng/µl H63Y.4* 47 ng/µl 

 

 

Sequencing 

 

From the 30 plasmids that were sent for sequencing 8 of the sequencing results 

aligned well with the BlcR gene and the built in mutations were visible  

 

• H63Y (BBa_K4361309) 

• H63Y (BBa_K4361309) 

• H63V (BBa_K4361308) 

• A62T (BBa_K4361307) 

• A62T (BBa_K4361307) 

• A62K (BBa_K4361306) 

• A62I (BBa_K4361305) 

• A62V (BBa_K4361304) 

• A62V (BBa_K4361304) 

There was a lot of noise in the results. A lot of random mutations, insertions and 

deletions were found in the sequencing results. To see if there was contamination 

https://2022.igem.wiki/tudelft/protocols
https://parts.igem.org/Part:BBa_K4361309
https://parts.igem.org/Part:BBa_K4361309
https://parts.igem.org/Part:BBa_K4361308
https://parts.igem.org/Part:BBa_K4361307
https://parts.igem.org/Part:BBa_K4361307
https://parts.igem.org/Part:BBa_K4361306
https://parts.igem.org/Part:BBa_K4361305
https://parts.igem.org/Part:BBa_K4361304
https://parts.igem.org/Part:BBa_K4361304
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nanodrop was used to measure the 260/230 ratio. The 260/230 was measured for the 

mutants: V68S.1, V68K.2, A67H.1, A67V.3, A67V.1, L66I.4, L66I.1, L66A.1 (1st batch) 

and the mutants: H63Y.4, H63Y.3, H63V.3, A62T.4, A62T.1, A62K.4, A62I.3, A62V.4, 

A62V.2 (2nd batch). 

Table 9. Nanodrop results showing the 260/230 ratio for contamination 

1st batch 260/230 2nd batch 260/230 

V68S.1 2.19 A62V.2 1.54 

V68K.2 2.07 A62V.4 1.57 

A67H.1 2.12 H63Y.4 3.10 

A67V.3 2.15 H63V.3 2.0 

A67V.1 2.09 A62T.1 1.97 

L66I.4 2.03 A62T.4 1.95 

L66I.1 2.06 A62K.4 2.32 

L66A.1 2.25 A62I.3 1.64 

 

In the results from the nanodrop you can clearly see that the 260/230 from the first 

batch is in the right range of 2.0 -2.2 meaning the samples are pure nucleic acid. When 

you look at the results from the second batch you see much more variety in the 

260.230 values, meaning more contamination in the samples. Probably something 

during the plasmid purification went wrong. Therefore we will do a new round of 

plasmid purification of the mutants: H63Y.4, H63Y.3, H63V.3, A62T.4, A62T.1, 

A62K.4, A62I.3, A62V.4, A62V.2 (see 04/08/2022). 

 

 

To prepare for testing BlcR with the PUREfrex 2.0 system, bacteria from the BlcR-

pET11a (BBa_K4361106) in E. coli DH5𝝰 glycerol stock were striked out on a 

ampicillin agar plate. Also bacteria from the BBa_K1758204 in E. coli cells DH5𝝰 were 

striked out but on a chloramphenicol agar plate. 

Date: 02/08/2022  
 

Experimentalist(s): Robin, Martina 

 

Protocols: Sequencing, Glycerol 

http://parts.igem.org/Part:BBa_K4361106
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361204
https://2022.igem.wiki/tudelft/protocols
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Sequencing 

 

As the results of sequencing of some plasmids were subjected to forward and 

backwards sequencing.  

 

 

 

8 different site directed mutagenesis were prepared using PCR with the back to back 

primers. 

 

Table 10. Eight mutations performed with site-directed mutagenesis. Mutation linked to registry part. 

Label Mutation Forward primer Reverse primer 

L S61A unsuccessful BBa_K4361210 

O S61V BBa_K4361211 BBa_K4361210 

XX L65A unsuccessful BBa_K4361210 

W L66V BBa_K4361219 BBa_K4361218 

X A67Q BBa_K4361222 BBa_K4361218 

Y V68T BBa_K4361225 BBa_K4361218 

T H63A unsuccessful BBa_K4361210 

M S61K unsuccessful BBa_K4361210 

 

 

Kinase Ligase DpnI (KLD) 

 

8 KLD reactions were performed following the KLD reaction protocol. The KLD 

reactions were done with the previously mentioned PCR products.  

 

Transformation  

 

Transformation through heat shock was carried out following the protocol. 15µL of 

competent DH5α cells were added to each sample, the various incubation steps were 

carried out and lastly 100 µL of SOC mediµM were added to each sample before 

incubating the samples for at least 1 hrs at 37°C. The samples were then plated in 

ampicillin plates. 

 

Experimentalist(s): Haroun 

 

Protocols: PCR: Phusion polymerase, Kinase DpnI (KLD), Transformation 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361211
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361219
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361222
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361225
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Miniprep  

 

Not all inoculations were successful, BlcR-GFP (BBa_K4361115) did not work 

because the wrong antibiotic was used. 

 

Cultures used: 

 

• V4 → H63Y (BBa_K4361309) 

• V3 → H63Y (BBa_K4361309) 

• U3 → H63V (BBa_K4361308) 

• S4 → A62T (BBa_K4361307) 

• S1 → A62T (BBa_K4361307) 

• R4 → A62K (BBa_K4361306) 

• Q3 → A62I (BBa_K4361305) 

• P4 → A62V (BBa_K4361304) 

• P2 → A62V (BBa_K4361304) 

 

The culture was purified using the Miniprep protocol. The resulting plasmid solutions 

were measured by nanodrop to determine the concentrations. 

 

RESULTS 

 

All the solutions had ratios outside of the range meaning that a contamination 

occurred. The Miniprep will be done again next week. 

 

Inoculation 

Transformations of S61A, S61V, L65A, L66V, A87Q, and V68T resulted in plenty of 

colonies. Plates H63A and S61K had no colonies. 

 

Inoculations were done according to protocol. With 4 colonies picked from S61A, 

S61V, L65A, L66V, A87Q, and V68T resulting in 24 clones total (out of the intended 

32). The clones were numbered S61A.1, S61A.2, S61A.3, S61A.4, S61V.1, S61V.2, 

etc. 

 

Date: 04/08/2022  
 

Experimentalist(s): Alli 
 

Protocols: Miniprep, Inoculation 

http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361309
http://parts.igem.org/Part:BBa_K4361309
http://parts.igem.org/Part:BBa_K4361308
http://parts.igem.org/Part:BBa_K4361307
http://parts.igem.org/Part:BBa_K4361307
http://parts.igem.org/Part:BBa_K4361306
http://parts.igem.org/Part:BBa_K4361305
http://parts.igem.org/Part:BBa_K4361304
http://parts.igem.org/Part:BBa_K4361304
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Miniprep 

 

To purify the plasmids the miniprep protocol was used for all the inoculated samples. 

The whole 10 mL of the culture was centrifuged at max speed (4000 rpm ) for 5 

minutes. 

 

Sequencing 

 

The samples from the miniprep were prepared for sequencing.  

 

Inoculation 

 

To prepare for testing BlcR with the PUREfrex 2.0 system, inoculation BlcR-pET11a 

(BBa_K4361106) in E. coli DH5𝝰 with ampicillin. Also bacteria from the 

BBa_K1758204 in E. coli cells DH5𝝰 were striked out but with chloramphenicol. 

 

RESULTS 

 

Miniprep 

 
Table 11. Nanodrop results of two purified plasmid. Concentrations and ratios are given 

Sample ID ng/ul 260/280 260/230 

Blco-GFP 59.315 1.745 1.290 

BlcR 35.48 1.830 1.125 

 

 

 

 
 

Date: 08/08/2022  
 

Experimentalist(s): Robin 

 

Protocols: Sequencing, Miniprep, Inoculation 

Date: 10/08/2022  
 

Experimentalist(s): Allegra 

 

Protocols: PCR; Phusion Polymerase, Kinase Ligase DpnI (KLD),, 
Transformation 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361106
http://parts.igem.org/Part:BBa_K4361204
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PCR: Phusion polymerase 

 

7 different mutations were introduced in BlcR following the Phusion SDM-BlcR 

protocol using the 20 µM primers working solution prepared on 09.08.2022. The 

primers to introduce the mutations were: 

 
Table 12. Twelve mutations performed with site-directed mutagenesis. Mutations linked to registry 

part 

Label Mutation Forward primer Reverse primer 

AA L36A unsuccessful BBa_K4361200 

AB L36V unsuccessful BBa_K4361200 

AC D37A unsuccessful BBa_K4361200 

AD D37K unsuccessful BBa_K4361200 

AE D37R BBa_K4361201 BBa_K4361200 

AF D37V BBa_K4361202 BBa_K4361200 

AG L38A unsuccessful BBa_K4361200 

AH L38V BBa_K4361203 BBa_K4361200 

AI  V39A unsuccessful BBa_K4361200 

AJ A40V BBa_K4361205 BBa_K4361204 

AK G41A unsuccessful BBa_K4361204 

AL  G41V unsuccessful BBa_K4361204 

 

 

Kinase Ligase DpnI (KLD)  

 

KLD enzyme mix was prepared according to the recipe and KLD reactions were 

prepared and incubated according to the protocol (1 µL product, 9 µL premix, 1 hr RT 

incubation). 

 

Transformation  

 

5 µL of each KLD product was used to transform 15 µL of competent DH5𝝰 E. coli 

using the transformation protocol and plated on ampicillin plates. 

 

RESULTS  

 

D37R, D37V, L38A, L38V,  V39A, A40V and G41A had visible colonies. 

 

https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361201
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361202
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361203
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361205
http://parts.igem.org/Part:BBa_K4361204
http://parts.igem.org/Part:BBa_K4361204
http://parts.igem.org/Part:BBa_K4361204
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Inoculation 

 

Inoculations were done according to protocol. With 4 colonies picked from D37R, 

D37V, L38A, L38V, 2 colonies from G41A and 1 colony from V39A and A40V resulting 

in 20 clones total (out of the intended 48). The clones were numbered D37R.1, 

D37R.2, D37R.3, D37R.4, D37V.1, D37V.2, etc. 

 

Inoculations of BlcR production plasmid and GFP upfront BlcR operon were done in 

10 mL LB with ampicillin and chloramphenicol respectively. Three replicates were 

done.  

 

 
 

Miniprep 

 

The cultures were thawed and resuspended. The 10 mL of culture was used for 

miniprep plasmid purification, according to the protocol. The samples were prepared 

for sequencing following the sequencing protocol. 

 

PURE 

 

MW Blco-GFP: 1983 388 g/mol (BBa_K4361115) 

MW BlcR WT: 4346 760 g/mol (BBa_K4361106) 

 

Molarity Blco-GFP:  56.47 nM (BBa_K4361115) 

Molarity BlcR WT: 13.34 nM (BBa_K4361106) 

 

A 10 nM stock of Blco-GFP (BBa_K4361115) is needed for PURE, therefore the 

purified plasmid from the miniprep was diluted 5.6 times. The stock of 13.34 nM was 

directly used for PURE. A dilution of SSA was made by diluting the stock of 1.4 M to 

140 nM.  

 

Date: 11/08/2022  
 

Experimentalist(s): Brent, Robin 

 

Protocols: Inoculation 

Date: 12/08/2022  
 

Experimentalist(s): Robin, Allegra 

 

Protocols: Miniprep, PURE 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361106
https://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361106
https://parts.igem.org/Part:BBa_K4361115
https://2022.igem.wiki/tudelft/protocols
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To find the best screening method for the mutants of BlcR, different reactions with 

PURE, BlcR WT (BBa_K4361106) and Blco-GFP (BBa_K4361115)  were performed. 

16 different PURE reactions were started following the PURE protocol and the 

production of GFP was followed by measuring the fluorescence with a plate reader.  

 

12 different 10 µL PURE reactions were done, different components were added at 

different time points.  

 
Table 13. Twelve PURE reactions containing GFP, BlcR and SSA 

t (h) Added 
component 

Added 
component 

Added 
component 

Added 
component 

0 
2 
4 

GFP 
- 
- 

GFP + BlcR 
- 
- 

- 
GFP 

- 

BlcR 
GFP 

- 

0 
2 
4 

GFP 
- 

SSA 

GFP + BlcR 
- 

SSA 

- 
- 
- 

BlcR 
GFP 

- 

0 
2 
4 

GFP 
- 

SSA + PURE 

GFP + BlcR 
- 

SSA + PURE 

- 
GFP 

SSA + PURE 

BlcR 
GFP 

SSA + PURE 

 

4 different 20 µL PURE reactions were done, different components were added at 

different time points.  

 
Table 14. Four PURE reactions containing GFP, BlcR and SSA 

t (h) Added component Added component 

0 
2 
4 

GFP + BlcR 
- 
- 

BlcR 
GFP 

- 

0 
2 
4 

GFP + BlcR 
- 

SSA 

BlcR 
GFP 
SSA 

 

 

RESULTS 

 

Nanodrop  

 

Below are the concentrations of the purified plasmids as determined by nanodrop. The 

listed values are the average of two measurements. 

 

 
 

 

http://parts.igem.org/Part:BBa_K4361106
https://parts.igem.org/Part:BBa_K4361115
https://2022.igem.wiki/tudelft/protocols
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Table 15. Nanodrop results after miniprep showing concentration and ratios 

Sample ID ng/ul 260/280 260/230 Sample ID ng/ul 260/280 260/230 

D37R1 207.94 2.156 1.943 L38A3 56.905 2.56 1.14 

D37R2 126.35 2.19 1.84 L38A4* 233.07 2.13 1.553 

D37R3 75,.6 2.37 1.465 L38V1 93.8 2.285 1.825 

D37R4* 560.53 1.903 2.51 L38V2 207,.32 2.13 1.895 

D37V1 198.55 1.983 1.81 L38V3 75.54 2.04 1.83 

D37V2 208.25 2.056 1.916 L38V4 439.99 1.945 2.045 

D37V3 138.89 2.135 1.515 V39A 128.36 2.14 1.986 

D37V4 86.60 2.196 1.573 A40V 232.205 1.87 2.43 

L38A1 842.565 2.14 2.405 G41A1 340.58 2.05 2.27 

L38A2 50.93 2.295 0.985 G41A2 181.39 2.13 2.22 

*used elution buffer as blank, instead of MilliQ 

 

Nanodrop  

 
Table 16. Nanodrop results purified plasmids for PURE reactions 

Sample ID ng/ul 260/280 260/230 

Blco-GFP 111.73 1.79 1.42 

BlcR 57.53 1.66 1.15 

 

PURE 

 

 
Figure 3. PURE results showing PURE with GFP, PURE with GFP and SSA, and PURE with GFP and 

SSA incubated in PURE. 
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For the reaction with only the GFP plasmid, you would expect to see a plateau after a 

few hours. In our results no plateau is visible and the fluorescence does not stop 

increasing. This could indicate a very slow reaction rate of production of GFP. 

 

 
Figure 4. PURE results showing PURE with GFP and BlcR, PURE with GFP, BlcR and SSA, and PURE 

with GFP, BlcR and SSA incubated in PURE. 

 

For the reaction with the BlcR plasmid and the GFP plasmid the fluorescence was 

measured over time. The fluorescence intensity measured was lower than the 

fluorescence with only GFP but this is most likely due to the competition between the 

two plasmids, as the same amount of PURE is now used for two different plasmids. 

Also a lot of noise is seen in the results and therefore the results are not very reliable.  

 

 
Figure 5. PURE results showing PURE with GFP incubated for 2 hours , PURE , and PURE with GFP 

incubated for 2 hours and SSA incubated in PURE. 

 



 

iGEM TU Delft - SPYKE 

Notebook 2: Engineering of BlcR 

24 

This time first BlcR was added and GFP was added after two hours as a control. And 

in one measurement no GFP was added as a control.. No signal is measured until the 

GFP plasmid is added as expected.  

 

Note: later when we repeated the experiment we found out that the settings of the 

temperature were wrong. The temperature was not set to 37 degrees, the optimal 

temperature for PURE. 

 

 

 

PCR: Phusion polymerase 

 

8 different mutants were prepared using PCR with the back to back primers. 

 

Table 18. Eight mutations performed with site-directed mutagenenis. Mutations linked to registry part. 

Label Mutation Forward primer Reverse primer 

AM S61A unsuccessful BBa_K4361210 

AN S61V BBa K4361211 BBa_K4361210 

AO L65A unsuccessful BBa_K4361210 

AP L66V BBa_K4361219 BBa_K4361218 

AQ A67Q BBa_K4361222 BBa_K4361218 

AR V68T BBa_K4361225 BBa_K4361218 

AS H63A unsuccessful BBa_K4361210 

AT S61K unsuccessful BBa_K4361210 

 

Kinase Ligase DpnI (KLD) 

 

KLD enzyme mix was prepared according to the recipe and KLD reactions were 

prepared and incubated according to the protocol (1 µL product, 9 µL premix, 1 hr RT 

incubation). 

 

Transformation 

 

Transformation was performed according to the protocol. 24 µL competent cells DH5α 

were added to each KLD product. plates were incubated overnight 37 ℃.  

Date: 15/08/2022  
 

Experimentalist(s): Lars 

 

Protocols: PCR: Phusion polymerase,  Kinase Ligase DpnI (KLD), 
Transformation 

https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361211
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361219
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361222
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361225
http://parts.igem.org/Part:BBa_K4361218
http://parts.igem.org/Part:BBa_K4361210
http://parts.igem.org/Part:BBa_K4361210
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Inoculation 

 

Plates for mutants S61A, S61A, L65A, and S61K showed no colonies. Mutant L65A 

had 1 colony. 50 mL tubes were filled with 10 mL LB mediµM containing ampicillin. 

Colonies were picked by toothpick and put into tubes, labelled L65A, L65A1 to L65A4, 

V68T1 to V68T4, H63A1 to H63A4. Tubes were incubated overnight at 37°C at 180 

rpm. 

 

 

 

 

Glycerol stock 

 

From each 10 mL liquid culture, 500 µL was combined with 500 µL 70% glycerol in a 

1.5 mL Eppendorf. These stocks were put in the -80°C freezer with other glycerol 

stocks. 

 

Miniprep 

 

All 50 mL tubes were spun down in the appropriate centrifuge at 2000 rpm for 5 

minutes. The supernatant was discarded, and the cell pellet was resuspended in 600 

µL MilliQ and transferred to fresh 1.5 mL Eppendorfs. 

 

The remainder of the Miniprep was performed according to the protocol. All samples 

were stored in labelled tubes at -20°C. 

 

Nanodrop 

 

Nanodrop was blanked with 1 µL MilliQ, after which 1 µL of each sample was 

measured.  

 

Date: 16/08/2022  
 

Experimentalist(s): Lars 

 

Protocols: Inoculation 

Date: 17/08/2022  
 

Experimentalist(s): Lars 

 

Protocols: Glycerol stock, Miniprep, Nanodrop 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Table 19. Nanodrop results after miniprep showing concentration and ratios. 

Label 

DNA concentration 

(ng/uL) 260/280 260/230 

L65A 22.96 0.89 2.04 

L65A1 17.34 2.29 0.87 

L65A2 51.00 1.74 1.63 

L65A3 26.93 2.07 1.38 

L65A4 101.41 1.75 1.68 

V68T1 14.87 2.73 1.02 

V68T2 60.56 1.75 1.44 

V68T3 17.61 2.22 0.97 

V68T4 82.53 1.72 1.47 

H63A1 35.29 1.87 1.53 

H63A2 52.34 1.76 1.48 

H63A3 17.84 3.33 0.85 

H63A4 84.28 1.75 1.62 

 

 

 

 
 

PURE 

 

A new PURE reaction was done with 1 nM of the GFP plasmid (BBa_K4361115). 

 

 

 

 

 

 

 

 

 

 

 

Date: 18/08/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

https://parts.igem.org/Part:BBa_K4361115
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RESULTS 

 

 
Figure 6. PURE reaction containing GFP and PURE 

 

To see if the plasmid with the Blc  operator was suitable for PURE we tried a 10 µL 

reaction with PURE and the GFP plasmid. The results were still very noisy.  

 

Sequencing 

 

Samples from  17/09/2022 were prepared for sequencing. following the sequencing 

protocol.  

 

RESULTS 

 

We got two succesful mutants: 

 

• AQ2 → A67Q (BBa_K4361313) 

• AR1, AR2 and AR4 → V68T (BBa_K4361316) 

 

 

 
 

Date: 22/08/2022  
 

Experimentalist(s): Maurits, Robin 

 

Protocols: PCR: Phusion polymerase, Kinase Ligase DpnI (KLD), 
Transformation 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://parts.igem.org/Part:BBa_K4361313
https://parts.igem.org/Part:BBa_K4361316
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PCR: Phusion polymerase 

 

7 different mutations were introduced in BlcR following the Phusion polymerase 

protocol. 

 
Table 22. Seven mutations performed with site-directed mutagenesis. Mutations linked ot registry part 

Label Mutation Forward primer Reverse primer 

AA L36A unsuccessful BBa_K4361200 

AB L36V unsuccessful BBa_K4361200 

AC D37A unsuccessful BBa_K4361200 

AD D37K unsuccessful BBa_K4361200 

AG L38A unsuccessful BBa_K4361200 

AI  V39A unsuccessful BBa_K4361200 

AK G41A unsuccessful BBa_K4361204 

AL  G41V unsuccessful BBa_K4361204 

 

Kinase Ligase DpnI (KLD) 

 

KLD enzyme mix was prepared according to the recipe and KLD reactions were 

prepared and incubated according to the protocol. 

 

Transformation 

 

Transformation was performed according to the protocol. 15 µL competent cells DH5α 

were added to each KLD product. Plates were incubated overnight at 37 ℃. 

 

 
 

Inoculation 

 

Since problems occurred with the plasmid from the Bielefeld team pSB1C3 - 

BBa_K1758376 while doing PURE, a new plasmid was taken from a glycerol stock. 

Inoculation was done of a glycerol stock with production plasmid of YFP (OriL191pT7-

YFPco. The inoculation was done in 10 mL LB with ampicillin. 

 

Date: 24/08/2022  
 

Experimentalist(s): Robin 

 

Protocols: Inoculation 

https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361200
http://parts.igem.org/Part:BBa_K4361204
http://parts.igem.org/Part:BBa_K4361204
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K1758376
https://2022.igem.wiki/tudelft/protocols
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Miniprep & Nanodrop 

 

Miniprep of the inoculation of day 23/08 was done. And the purified plasmid was 

measured with nanodrop.  

 
Table 23. Nanodrop results of the purified plasmid 

 

Sample ID ng/ul 260/280 260/230 

OriL191pT7-YFPco 239.3 1.92 2.24 

PURE 

 

In PURE 1 nM of the plasmid is used in a volume of 10 uL, therefore a stock solution 

of 10 nM of the plasmid is made.  

 

MW OriL191pT7-YFPco: 2 775 960 g/mol 

 

239.3 / 2 775 960 x 1 000 000  = 86.2 nM 

 

Molarity Blco-GFP:  86.2  nM 

 

The stock of OriL191pT7-YFPco is 8.62 times diluted to get a stock of 10 nM.  

 

To see if the noisy results were the consequence of PURE dated from last year, a new 

set of PURE was used and compared to the results with the old PURE. In total 4 

different reactions were done: 

 
Table 24. Four PURE reactions containing GFP, YFP, old PURE and new PURE stocks 

Reaction Reaction 

YFP 1 nM 
20 µL NEW (A) 

GFP 1 nM 
20 µL NEW (C) 

YFP 1 nM 
20 µL OLD (B) 

GFP 1 nM 
20 µL NEW (D) 

 

Date: 24/08/2022  
 

Experimentalist(s): Robin 

 

Protocols: Miniprep, Nanodrop, PURE 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Added component A B C D 

GFP plasmid - - 2 µL (10nM) 1 µL (10nM) 

YFP plasmid 2 µL (10 nM) 2 µL (10 nM) -  - 

MilliQ 5 uL 5 uL 5 uL 5 uL 

PURE OLD 13 uL - 13 uL - 

PURE NEW - 13 uL - 13 uL 

Total 20 uL 20 uL 20 uL 20 uL 

 

 

Settings were set to 37 ℃.  

 

 

RESULTS 

 

 
Figure 7. Two PURE reactions results containing YFP + old PURE stock and YFP + new PURE stock  
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Figure 8. Two PURE reactions results containing GFP + old PURE stock =and GFP + new PURE 

stock 

 

A similar curve is obtained with the newly opened PURE system and the old PURE. 

This concludes that the noisy results of the other experiments were not because of the 

old PURE nor because of the RBS plasmid but because the temperature was set 

wrong. 

 

 

 

Inoculation 

 

Plates for mutants L36A, D37A, D37K, G41A and G41V showed no colonies. Mutants 

L36V, L38A and V39A had 1 colony. 15 mL tubes were filled with 5 mL LB mediµM 

containing ampicillin, labelled L36V, L38A and V39A. Tubes were incubated overnight 

at 37°C at 180 rpm. 

 

 

 

 

Date: 25/08/2022  
 

Experimentalist(s): Allegra 

 

Protocols: Inoculation 
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Miniprep 

 

The cultures were thawed and resuspended. The 10 mL of culture was used for 

miniprep plasmid purification, according to the protocol. The samples were prepared 

for sequencing following the sequencing protocol. 

 

Sequencing 

 

Sequencing was performed on all three miniprep samples following the protocol. No 

result was visible out of the three sequencing performed. 

 

Nanodrop 

 

Nanodrop was blanked with 1 µL MilliQ, after which 1 µL of each sample was 

measured.  

 

Table 25. Nanodrop results after miniprep showing concentration and ratios 

Label 

DNA concentration 

(ng/uL) 260/280 260/230 

L36V 6.99 2.76 1.45 

L38A 10.12 2.15 0.92 

V39A 9.16 2.95 1.17 

 

 

PURE 

 

A new experimental set up was made for the PURE experiments. New stock solutions 

of the GFP and YFP plasmid were made. The company of PURE advices 0.5 - 3 ng/µL 

of plasmid per 1 kb. 

 

pSB1C3 - BBa_K1758376: 3kb → 1.5 - 9 ng/uL 

OriL191pT7-YFPco: 4 kb → 2 - 12 ng/uL 

 

 

 

 

Date: 26/08/2022  
 

Experimentalist(s): Allegra, Robin 

 

Protocols: Miniprep, Sequencing, Nanodrop 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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Table 26. Nanodrop results purified plasmids (YFP and GFP) showing concentration and ratios 

Label 

DNA concentration 

(ng/uL) 260/280 260/230 

YFP 239.28 1.92 2.24 

GFP 111.73 1.79 1.42 

 

1 µL of the GFP stock 112 ng/µL was added to 20 µL reaction resulting in a end 

concentration of 5.6 ng/uL 

 

MW pSB1C3 - BBa_K1758376 = 1983300 g/mol 

5.6 / 1983300 x 106 = 2.8 nM  

 

The stock of 240 ng/µL of YFP was diluted two times. From the new stock of 120 ng/µL 

1 µL was added to 20 µL reaction resulting in a end concentration of 6 ng/uL. 

 

MW OriL191pT7-YFPco: 2 775 960 g/mol 

6.0 / 2775960 x 106 = 2.1 nM  

 

In total four different reactions with PURE were performed following the PURE 

protocol. The first two reactions were done only with the YFP and GFP plasmids. The 

second reaction was done with the YFP, GFP and purified BlcR. 2 µL of 2 µM of 

purified BlcR was added giving an end concentration of 200 nM of BlcR in the 

solutions.  

 
Table 27. Four PURE reactions containing GFP, YFP, BlcR, PURE and buffer 

Added 
component 

A B C D 

GFP plasmid - - 1 µL (56.4 nM) 1 µL (56.4 nM) 

YFP plasmid 1 µL (42 nM) 1 µL (42 nM) -  - 

BlcR - 5 µL (2 uM) - 5 µL (2 uM) 

Buffer BlcR 5 µL  - 5 µL (2 uM) - 

MilliQ 1 uL 1 uL 1 uL 1 uL 

PURE 13 uL 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 20 uL 

 

 

 

 

 

 

https://2022.igem.wiki/tudelft/protocols
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RESULTS 

 

 
Figure 9. Two PURE reactions results containing YFP and PURE, and YFP, BlcR and PURE = 

 

 
Figure 10. Two PURE reactions results containing GFP and PURE, and GFP, BlcR and PURE. 

 

The fluorescence intensity was measured over time in a time span of 10 hours. In the 

well with GFP plasmid with the BlcR operator (BBa_K4361115) and added purified 

http://parts.igem.org/Part:BBa_K4361115
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BlcR (BBa_K4361100) a decrease in intensity was measured. This decrease in 

intensity was not measured when BlcR was added to the YFP plasmid. The YFP 

plasmid does not contain the BlcR binding site. The decrease of intensity for endpoint 

t = 10 is calculated. A decrease of intensity with the YFP plasmid of 10 % was 

measured when BlcR was added. A decrease of intensity of 28 % was measured with 

GFP and BlcR. 

 

  
 

PURE 

 

The PURE system was used to produce wildtype BlcR. A concentration of 8.6 ng/µL 

of the plasmid coding for WT BlcR was used. 1  

 

After incubation of 4 hours at 37 °C the protein production is checked with SDS PAGE. 

A precast 10% Tris-Bis SDS page from Thermo Fisher is used. 

 
Table 28. PURE reaction containing BlcR and PURE 

Added component A 

BlcR plasmid (BBa_K4361106) 1 µL (40 nM) 

PURE 13 uL 

MilliQ 1 uL 

Total 20 uL 

 

  

1 µL of the product of the reaction with PURE and the BlcR production plasmid was 

added to a new PURE reaction with GFP gene upfront the BlcR operator and the YFP 

plasmid with no BlcR operator. Also two controls with no BlcR added were done. For 

the four reactions a master mix with all the PURE components were made at the 

beginning.  

 

 

 

 
 

 

 

Date: 31/08/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE, SDS PAGE 

http://parts.igem.org/Part:BBa_K4361100
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://www.thermofisher.com/nl/en/home/life-science/protein-biology/protein-gel-electrophoresis/protein-gels/nupage-bis-tris-gels.html
http://parts.igem.org/Part:BBa_K4361106
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Table 29. Four PURE reaction containing YFP, GFP, incubated BlcR with PURE and PURE 

Reaction Reaction 

YFP (C) GFP (E) 

YFP  + A (D) GFP + A (F) 

 

 

Added 
component 

C D E F 

GFP 
plasmid 

- - 1 µL (56.4 
nM) 

1 µL (56.4 
nM) 

YFP 
plasmid 

1 µL (42 
nM) 

1 µL (42 
nM) 

-  - 

A - 2 uL - 2 uL 

MilliQ 6 uL 4 uL 6 uL 4 uL 

PURE 13 uL 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 20 uL 

 

 

SDS PAGE 

 

The product of the reaction with PURE and the BlcR plasmid ( 5 uL) was loaded next 

to a protein ladder on a SDS PAGE to see if the BlcR was produced. The SDS PAGE 

was stained with Coomassie blue. A precast 10% Tris-Bis SDS page from Thermo 

Fisher is used.  

 

RESULTS 

 

PURE  

 
Figure 11. Two PURE reactions results containing YFP and PURE, and YFP, BlcR and PURE. 

https://2022.igem.wiki/tudelft/protocols
https://www.thermofisher.com/nl/en/home/life-science/protein-biology/protein-gel-electrophoresis/protein-gels/nupage-bis-tris-gels.html
https://www.thermofisher.com/nl/en/home/life-science/protein-biology/protein-gel-electrophoresis/protein-gels/nupage-bis-tris-gels.html


 

iGEM TU Delft - SPYKE 

Notebook 2: Engineering of BlcR 

37 

 

BlcR produced with PURE was added to a new reaction of PURE with YFP plasmid. 

A 10 % decrease of fluorescence is measured when the produced BlcR is added. 

 

 
Figure 12. Two PURE reactions results containing GFP and PURE , and GFP, BlcR and PURE. 

 

BlcR produced with PURE was added to a new reaction of PURE with GFP upfront 

BlcR operator plasmid (BBa_K4361115). A 27 % decrease of fluorescence is 

measured when BlcR is added. 

 

SDS PAGE 

 

 
 

Figure 13. SDS Page gel with sample of PURE reaction with BlcR plasmid stained with coomassie 

blue staining and destained with MilliQ. 

 

There is a protein band visible between 49  and 37 kDa, which corresponds to our 

protein. But there was no control done without the plasmid therefore the experiment is 

repeated again. 
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PURE 

 

To make some improvements on the experiments done on 31/08/2022 acontrol was 

introduced in the experiments. This time two reactions were performed one with 

PURE, and BlcR and the other one exactly the same but without BlcR. The reactions 

were incubated at 37 °C for 5 hours.  

 

 
Table 30. Two PURE reactions containing Blcr, GreenLys, and PURE 

Added component A B 

BlcR plasmid 1 µL (40 nM) - 

PURE 13 uL 13 uL 

MilliQ 1 uL 2 uL 

Total 20 uL 20 uL 

 

2 µL of the reaction A is added to two different new PURE reactions. One with GFP 

and one with YFP plasmid. 2µL of the reaction B is added to two different new PURE 

reactions one with GFP plasmid one with YFP plasmid. 

 
Table 31. Four PURE reactions containing reactions A and B, GFP, YFP, and PURE 

Added 
component 

C D E F 

GFP plasmid - - 1 µL (56.4 
nM) 

1 µL (56.4 
nM) 

YFP plasmid 1 µL (42 nM) 1 µL (42 nM) -  - 

A 2 uL - 2 uL - 

B - 2 uL - 2 uL 

MilliQ 4 uL 4 uL 4 uL 4 uL 

PURE 13 uL 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 20 uL 

 

Date: 01/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE, SDS PAGE 

https://2022.igem.wiki/tudelft/protocols


 

iGEM TU Delft - SPYKE 

Notebook 2: Engineering of BlcR 

39 

The four reactions are incubated at 37 °C for 10 hours and the fluorescence is 

measured every 5 minutes.  

 

Three other reactions with PURE were performed in parallel to check the influence of 

SSA and BlcR on the fluorescence intensity. All the components in the reaction were 

similar except for the addition of BlcR and SSA. For the reaction where no BlcR or 

SSA  was added the buffer of BlcR or SSA was added instead. 

 

• 2 µM BlcR in 50 mM HEPES, 10% GLycerol, 200 mM NaCl, pH 7.2 

10 µM SSA in 50 mM HEPES, pH 7.2 

• GFP plasmid 56.4 nM 

 

 

 
Table 32. Three PURE reactions containing GFP, BlcR, SSA, and PURE 

Added 
component 

G H I 

GFP plasmid 1 µL  1 µL  1 µL  

BlcR - 5 µL (2 uM) 5 µL (2 uM) 

Buffer BlcR 5 µL  - - 

SSA - - 1 µL (10 uM) 

Buffer SSA 1 uL 1uL - 

PURE 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 

 

 

SDS PAGE 

 

The products of reaction A and B are checked with SDS to see if the protein of interest 

has been produced. The products are loaded next to a protein ladder and visualized 

with Typhoon to detect the cy2 labelled amino acid in the protein. 

 

 

 

 

 

 

 

 

 

https://2022.igem.wiki/tudelft/protocols
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RESULTS 

 

 

PURE 

 

 
Figure 14. PURE reactions results containing GFP and PURE , GFP, BlcR and PURE , YFP and 

PURE and YFP, BlcR and PURE . 

 

Table 33. PURE reactions results showing the fluorescence intensity of all four samples 

Sample GFP GFP + BlcR YFP YFP + BlcR 

Fluorescence 

intensity 20285 14576 9837 8036 

 

 

The fluorescence intensity was measured over time. At time point t = 6 h a decrease 

in intensity for the YFP with added BlcR of 18 % was measured and a decrease in 

intensity for GFP with added BlcR of 28 % was measured. 

 

A second PURE reaction was done with purified BlcR. Three reactions were 

performed, one without BlcR, one with BlcR and one with BlcR and SSA. We would 

expect that the fluorescence intensity would increase when SSA was added to the 

mixture, but the intensity decreases. Therefore the influence of SSA on the PURE 

system with the GFP plasmid alone will be tested. 

 



 

iGEM TU Delft - SPYKE 

Notebook 2: Engineering of BlcR 

41 

 
Figure 15. PURE reaction results contain GFP and PURE, GFP, BlcR and PURE , and GFP, BlcR, 

SSA and PURE. 

 

 

SDS PAGE 

 

 
Figure 16. SDS Page gel loaded as follows: Ladder (L), Reaction B containing BlcR (1), and Reaction 

A without BlcR (2) stained with coomassie blue.  

 

Lane 1 reaction B is visualized  (BlcR) and in Lane 2 reaction A is visualized (no BlcR). 

There is no difference visible between the two lanes. Therefore we cannot conclude 

that the BlcR has been produced by the PURE system. The reaction will be repeated 

again with a higher concentration of BlcR production plasmid.  
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PURE 

 

Four new reactions with PURE were done. The experiment where the BlcR plasmid 

(BBa_K4361103) is added to the PURE system and one control where no BlcR 

plasmid is added is repeated.  

 

• pET11a - BlcR 40 nM 

 
Table 34. Two PURE reactions with BlcR, GreenLys and PURE 

Added component A B 

BlcR plasmid 1 µL  - 

GreenLys 1 µL  1 uL 

PURE 13 uL 13 uL 

MilliQ 1 uL 2 uL 

Total 20 uL 20 uL 

 

 

 

 
Table 35. Four PURE reactions with GFP, YFP, SSA, SSA buffer and PURE 

Added 
component 

C D E F 

GFP plasmid - - 1 µL (56.4 nM) 1 µL (56.4 nM) 

YFP plasmid 1 µL (42 nM) 1 µL (42 nM) -  - 

A - 5 uL - 5 uL 

B 5 uL - 5 uL - 

MilliQ - - - - 

PURE 13 uL 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 20 uL 

 

 

Date: 02/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361103
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RESULTS 

 

PURE 

 
Figure 17. 20 µL PURE reactions results containing YFP and PURE and YFP, BlcR and PURE (light 

yellow) 

 

A decrease of 19 % of intensity with YFP plasmid produced BlcR by PURE was 
measured compared to the reaction with only the YFP plasmid. 
 

 
Figure 18. PURE reactions contain GFP and PURE, and GFP, BlcR and PURE. 

 

A decrease of 29 % of intensity with GFP plasmid produced BlcR by PURE was 
measured compared to the reaction with only the GFP plasmid. 
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PURE 

 

Today 8 new reactions of PURE are performed. To check the influence of a higher 

concentration of BlcR on the production of YFP and GFP four different reactions are 

performed. Where BlcR is added to reaction mixtures with GFP and YFP  (A-B)  for a 

control experiment only the buffer of BlcR is added (C-D). To check the influence of 

SSA on the PURE system four reactions are performed where SSA is added to a 

reaction with YFP and GFP (E-F) and from the control experiment only the buffer (G-

H). 

 

• 150 µM SSA in 50 mM HEPES, pH 7.2 

• 2.9 µM BlcR in 50 mM HEPES, 200 mM NaCl, 10 % glycerol, pH 7.2 

GFP plasmid 56.4 nM 

• YFP plasmid 42 nM 

 
Table 36. Eight PURE reactions with GFP, YFP, SSA, SSA buffer, BlcR, BlcR buffer and PURE 

Added 
compone
nt 

A B C D E F G H 

GFP 
plasmid 

- 1 µL  - 1 µL  - 1 µL  - 1 µL  

YFP 
plasmid 

1 µL  - 1 uL - 1 uL - 1 uL - 

SSA - - - - 1 uL 1 uL - - 

SSA buffer 1 uL 1 uL 1 uL 1 uL - - 1 uL 1 uL 

BlcR 14 uL 14 uL - - - - - - 

BlcR buffer - - 14 uL 14 uL - - - - 

MilliQ - - - - 5 uL 5 uL 5 uL 5 uL 

PURE 13 uL 13 uL 13 uL 13 uL - - - - 

Total 28 uL 28 uL 28 uL 28 uL 20 uL 20 uL 20 uL 20 uL 

 

 

 

Date: 05/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

https://2022.igem.wiki/tudelft/protocols
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RESULTS 

 

 
Figure 20. PURE reactions results containing YFP and PURE, and YFP, SSA and PURE. 

 

No decrease in fluorescence signal was measured when SSA was added to the 

reaction with YFP plasmid. 

 

 
Figure 21. PURE reactions results containing GFP and PURE, and GFP, SSA and PURE   
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A decrease of 6 % of fluorescence intensity was measured which is not very 

significant.  

 

From the results with PURE and SSA you  could conclude that SSA does not interfere 

with the PURE system. The experiment with purified BlcR is repeated. 

 

 
Figure 22. PURE reactions results containing GFP and PURE (dark green), GFP, BlcR and PURE 

(light green), YFP and PURE (dark yellow) and YFP, BlcR, and PURE  (light yellow) 

 

Decrease of intensity when BlcR is added to PURE reaction normalized to the reaction 

without BlcR. The decrease in intensity is higher when the binding site of BlcR is 

upfront of the fluorescence gene.  

 

 

 

PURE 

 

To check if BlcR is produced by the PURE system GreenLys, which can Cy2 label the 

protein, is added to a reaction with PURE and production plasmid for BlcR. The 

samples are loaded on a 10 % Tris-Bis  SDS PAGE from Thermo Fisher and visualized 

with Typhoon Laser-scanner 488 nM. 

 

Date: 06/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE,PCR: Phusion polymerase, GreenLys SDS PAGE 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
https://www.thermofisher.com/nl/en/home/life-science/protein-biology/protein-gel-electrophoresis/protein-gels/nupage-bis-tris-gels.html


 

iGEM TU Delft - SPYKE 

Notebook 2: Engineering of BlcR 

47 

• 40 nM pET11a-BlcR 

• FluoroTect™ GreenLys from promega 

Table 37. Two PURE reactions with BlcR, GreenLys and PURE 

Added component A B 

BlcR plasmid 1 µL  - 

GreenLys 0.5 µL  0.5 uL 

PURE 13 uL 13 uL 

MilliQ 5.5 uL 6.5 uL 

Total 20 uL 20 uL 

 

PCR: Phusion polymerase 

 

Site directed mutagenesis was done on pSB1C3 containing the BlcR binding 

sequence and GFP (BBa_K4361115) to introduce a deletion in said sequence, 

resulting in BBa_K4361117.   

 

RESULTS 

 

GreenLys SDS PAGE 

 

 
Figure 23. SDS PAGE of PURE reaction with addition of GreenLys. 1: PURE without plasmid. 2: PURE 

with BlcR WT production plasmid BBa_K4361106. 

 

The samples without BlcR plasmid (1) and with BlcR plasmid (2) are loaded next to a 

protein ladder. The gel is visualized with Typhoon. Two bands are visible in the lane 

where the sample with BlcR plasmid is loaded. This could correspond to the dimer 

(~70 kDa, upper band) and the monomer ( ~ 35 kDa, lower band). 

 

Lower part of the picture contains contamination. Because the samples were not 

treated with RNase there is a lot of noise. Therefore the lower part is cut off, since it is 

the same in the control. 

https://nld.promega.com/products/protein-detection/protein-labeling/fluorotect-greenlys-in-vitro-translation-labeling-system/?catNum=L5001
https://nld.promega.com/products/protein-detection/protein-labeling/fluorotect-greenlys-in-vitro-translation-labeling-system/?catNum=L5001
https://nld.promega.com/products/protein-detection/protein-labeling/fluorotect-greenlys-in-vitro-translation-labeling-system/?catNum=L5001
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361117
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Figure 24. Agarose gel electrophoresis results of site-directed mutagenesis performed on plasmid 

pSB1C3 loaded as follows: Ladder (L), sample without BlcR plasmid (1), and sample with BlcR plasmid 

(2) 

 

 

 

PURE 

 

Two different reactions are performed: one with BlcR production plasmid 

(BBa_K4361103) (A) and one without BlcR production plasmid (B). The reactions are 

incubated at 37 ℃ for four hours.  

 
Table 38. Two PURE reactions with BlcR plasmid and PURE 

Added component A B 

BlcR plasmid 1 µL (40 nM) - 

PURE 13 uL 13 uL 

MilliQ 6 uL 6 uL 

Total 20 uL 20 uL 

 

After four hours six new reactions are started. All components except for the PURE 

system are first incubated for 30 minutes on ice.  

 

Date: 07/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE, Agarose gel electroforese, Kinase Ligase DpnI, 
Transformation 

https://2022.igem.wiki/tudelft/protocols
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Table 39. Six PURE reactions with GFP, YFP, SSA, SSA buffer, reaction A, reaction B and PURE 

Added 
component 

C D E F G H 

GFP plasmid - 1 µL  - 1 µL  - 1 µL  

YFP plasmid 1 µL  - 1 uL - 1 uL - 

SSA - - - - 1 uL 1 uL 

SSA buffer 1 uL 1 uL 1 uL 1 uL - - 

A - - 5 uL 5 uL 5 uL 5 uL 

B 5 uL 5 uL - - - - 

PURE 13 uL 13 uL 13 uL 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 20 uL 20 uL 20 uL 

 

Another set of experiments were performed where the influence of BlcR, and BlcR and 

SSA on the production of YFP and GFP is checked. First all the components except 

for the PURE system are incubated for 30 minutes on ice. 

 

• 140 µM SSA in 50 mM HEPES, pH 7.2 

• 2.9 µM BlcR in 50 mM HEPES, 200 mM NaCl, 10 % glycerol, pH 7.2 

• GFP plasmid 56.4 nM 

• YFP plasmid 42 nM 

 
Table 40. Six PURE reactions with GFP, YFP, SSA, SSA buffer, BlcR, BlcR buffer, and PURE 

 

Added 
component 

I J K L M N 

GFP plasmid - 1 µL  - 1 µL  - 1 µL  

YFP plasmid 1 µL  - 1 uL - 1 uL - 

SSA - - - - 1 uL 1 uL 

SSA buffer 1 uL 1 uL 1 uL 1 uL - - 

BlcR - - 5 uL 5 uL 5 uL 5 uL 

BlcR buffer 5 uL 5 uL - - - - 

PURE 13 uL 13 uL 13 uL 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 20 uL 20 uL 20 uL 
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Agarose gel electrophoresis 

 

To check if the site directed mutagenesis succeeded the PCR products were checked 

on an agarose gel following the protocol. 

 

Kinase Ligase DpnI (KLD) and Transformation 

 

The PCR product of the site directed mutagenesis are used for KLD reaction followed 

by transformation into DH5𝛼cells trough heat shock. The cells are plates on ampicillin 

agar plates and left overnight at 37 ℃. 

 

PCR: Phusion polymerase 

 

Site directed mutagenesis was done on pSB1C3 containing the BlcR binding 

sequence and GFP (BBa_K4361115) to introduce a deletion in said sequence, 

resulting in BBa_K4361117. Using the Site directed mutagenesis protocol is followed, 

using 1 ng plasmid instead of 5 ng . The PCR is done overnight.  

 

Inoculation 

 

Inoculation of three different transformed DH5𝛼 with pSB1C3 with GHB / GBL reporter 

(GFP plasmid, BBa_K4361115), OriL191pT7-YFPco (YFP plasmid), and Pet11a-BlcR 

(BlcR plasmid, BBa_K4361106)  was done in 2x 10 mL volume of LB with ampicillin, 

chloramphenicol, and ampicillin respectively.  

 

 

RESULTS 

 

Agarose gel 

 

 

https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361117
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361115
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Figure 25. Agarose gel electrophoresis results of site-directed mutagenesis performed on plasmid 

pSB1C3, OriL191pT7-YFPco, and Pet11a-BlcR loaded as follows: Ladder (L), 1:GFP BBa_K4361115  

2:  GFP BBa_K4361115 

 

The agarose gel shows a DNA band at 0.1 kb pair. The plasmid that we want to mutate 

is 3 kb. no bands around 3 kb are visible. Therefore the PCR is done again. This time 

with a higher concentration of plasmid. 

 

PURE 

 
Figure 26. PURE reactions results containing GFP and PURE (dark green), GFP, BlcR and PURE 

(mid-shade green), GFP, BlcR, SSA and PURE (light green), YFP and PURE (dark yellow), YFP, BlcR, 

and PURE  (mid-shade yellow), and YFP, BlcR, SSA and PURE  (light yellow) 
 

Table 41. PURE reactions results showing the fluorescence intensity of all six samples 

Sample GFP GFP + BlcR GFP + BlcR + SSA YFP YFP + BlcR YFP + BlcR + SSA 

Fluorescence 

intensity 21766 8560 15742 3869 5678 3967 

 

The fluorescence was measured after six hours of incubation at 37 ℃. The results of 

the GFP plasmid shows a 61 % decrease when the plasmid is first incubated with 

produced BlcR by PURE (F), and a 28 % decrease when the GFP plasmid is incubated 

with produced BlcR and SSA (H). 

 

In the control experiment with YFP a 38 % increase is measured when the sample is 

incubated with produced BlcR (E) and a 3 % increase when the sample is incubated 

with produced BlcR and SSA (G). 

 

http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115
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Note: This result, where an increase in intensity is measured after addition of SSA,  

could not be replicated, suggesting a false positive result. 

 

 
 

PURE 

 

Another set of experiments were performed where the influence of BlcR, and BlcR and 

SSA on the production of YFP and GFP is checked. First all the components except 

for the PURE system are incubated for 30 minutes on ice. 

 

- 140 µM SSA in MilliQ 

- 2.9 µM BlcR in 50 mM HEPES, 200 mM NaCl, 10 % glycerol, pH 7.2 

- GFP plasmid 56.4 nM 

 
Table 42. Three PURE reactions containing GFP, SSA, BlcR, BlcR buffer and PURE 

Added component J L N 

GFP plasmid 1 µL  1 µL  1 µL  

SSA - - 1 uL 

MilliQ 1 uL 1 uL - 

BlcR - 5 uL 5 uL 

BlcR buffer 5 uL - - 

PURE 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 

 

Kinase Ligase DpnI (KLD)  and Transformation 

 

The PCR product of the site directed mutagenesis are used for KLD reaction followed 

by transformation into DH5𝛼 cells through heat shock. The cells are plates on 

ampicillin agar plates and left overnight at 37 ℃. 

 

 

 

 

Date: 08/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE, Kinase Ligase DpnI (KLD), Transformation, Nanodrop, 
Miniprep 

https://2022.igem.wiki/tudelft/protocols
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Miniprep and Nanodrop 

 

Miniprep was used to purify the plasmids from the inoculation done on 07/09/2022. 

After purification nanodrop was used to measure the concentration and purity of the 

plasmids. The average of two measurements is taken. 

 

 

Table 43. Nanodrop results of purified plasmids showing DNA concentrations and ratios 

Label 

DNA 

concentration 

(ng/uL) 

DNA 

concentration 

(nM) 260/280 260/230 

YFP 1486.4 535.4 1.95 2.4 

GFP 383.0 193.1 1.94 2.5 

BlcR 284.9 65.5 2.12 2.5 

 

MW pSB1C3 with GHB / GBL reporter (BBa_K4361115) = 1983300 g/mol 

383.0 / 1983300 x 106 = 193 nM  

 

MW OriL191pT7-YFPco: 2 775 960 g/mol 

1486.4 / 2775960 x 106 = 535.4 nM  

 

MW pET11a-BlcR ( BBa_K4361106) = 4346760 g/mol 

284.9 / 4346760 x 106  = 65.5 nM 

 

RESULTS 

 

 
Figure 27. PURE reactions results containing control (dark green), GFP, BlcR and PURE (mid-shade 

green), and GFP, BlcR, SSA and PURE (light green) 

 

https://2022.igem.wiki/tudelft/protocols
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The fluorescence signal is repressed when Purified BlcR is added to the reaction 

mixture. But the fluorescence intensity does not increase significantly when SSA is 

added. Therefore we will repeat the experiment but with a higher concentration of SSA. 

 

 
Inoculation 

 

Inoculation of 5 different colonies per plate in LB chloramphenicol.  

 

 
 

Miniprep 

 

Miniprep of the 10 different inoculations is done. Following the miniprep protocol. 

Afterwards the samples were prepared for sequencing.  

 

 
 

PURE 

 

To screen the mutants the PURE system is used. To start 7 mutants and the WT are 

produced by the PURE system, also one reaction without plasmid is done. The 

samples are incubated for four hours at 37 ℃. The second step is to use the mutated 

BlcR in a reaction with PURE and the GFP plasmid with the BlcR binding site and 

PURE, the GFP plasmid and SSA. This way we can check the association of BlcR to 

the binding site in the presence and absence of SSA. For the testing with the wildtype 

1 µL of 40 nM was used resulting in a concentration of 2 nM in solution. Therefore the 

end concentration of all the plasmids in the PURE reaction will also be 2 nM. 

 

Date: 12/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: Inoculation 

Date: 13/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: Miniprep 

Date: 16/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

https://2022.igem.wiki/tudelft/protocols
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Table 44. Nanodrop results of nine mutants showing DNA concentrations and ratios 

Mutant Label 

DNA 

concentration 

(ng/uL) 

DNA 

concentration 

(nM) New stock (uL) Part number 

D37R AE 207.94 48 40 2 BBa_K4361300 

D37V AF 138.89 32 32 1.25 BBa_K4361301 

A40V AJ 232.20 53 40 2 BBa_K4361302 

A62V P2 90 21 21 7.6 BBa_K4361304 

WT - 284.9 66 40 2 BBa_K4361100 

 

For the mutants with lower plasmid concentration than 40 nM more of the stock is 

added in a way that the end concentration is 4 nM. For the plasmid solutions where 

the concentration is higher than 40 nM the solution is diluted to get a stock of 40 nM 

and 2 µL is added to get an end concentration of 4 nM. 

 

40 / 48 = 0.84 → 8.4 µL stock + 1.6 µL milliQ 

40 / 101 = 0.40 → 4 µL stock + 6 µL milliQ 

40 / 53 = 0.75 → 7.5 µL stock + 2.5 µL milliQ 

 

We have a 193 nM stock of the GFP plasmid with the BlcR operator (BBa_K4361115). 

to get a stock of 40 nM: 

 

40 / 193 = 0.20 → 20 µL of stock + 80 µL of milliQ  

A stock of 10 µM SSA in milliQ is made. This is done by diluting a stock of 1.4 M 100x, 

resulting in a stock of 14 mM. The stock of 14 mM is again 100x diluted to get a stock 

of 140 µM 

 

For every mutant two and the WT two different reactions are performed. One only with 

the PURE system that produced the mutant (A) and the other one also with 1 µL of 

140 µM of SSA added (B). Also one negative control is performed where the PURE 

system without BlcR production plasmid is added to a new PURE reaction with only 

GFP plasmid. The ratio between the fluorescence with and without SSA is calculated. 

 
Table 45. Two PURE reactions containing GFP, SSA, BlcR mutant and PURE 

Added 
component 

A B 

GFP plasmid 1uL 1 µL  

SSA - 1ul 

MiliQ 1 uL - 

BlcR mutant 5 uL 5 uL 

http://parts.igem.org/Part:BBa_K4361300
http://parts.igem.org/Part:BBa_K4361301
http://parts.igem.org/Part:BBa_K4361302
http://parts.igem.org/Part:BBa_K4361304
http://parts.igem.org/Part:BBa_K4361100
http://parts.igem.org/Part:BBa_K4361115
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PURE 13 uL 13 uL 

Total 20 uL 20 uL 

 

 

Sequencing 

 

The plasmids that were sent for sequencing on 14/09/2022 are sent for sequencing 

again but this time with the T7 terminator primer. Because the T7 promoter and the 

blc operator sequence are so close to each other the sequencing results are not 

accurate enough. Therefore new sequencing primers are ordered:  

 

RESULTS 

 

 
Figure 28. PURE reactions results. Nine mutants were analyzed by creating reactions with mutant and 

PURE (light blue), and mutant, SSA, and PURE (dark blue). 

 

The results are not as expected. We would expect an increase in intensity when SSA 

is added to the reaction mixture. But this is not visible in the results and even in the 

WT and the control a lower intensity is measured when SSA is added. Because all 

samples were done at the same time and therefore 20 samples were treated we think 

this might result in mistakes. Therefore we are going to try the reaction again but only 

with two mutants. 

 

 

Date: 19/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 
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PURE   

 

Today a new set of PURE experiments is performed. First the mutants AE and AH, 

and the wildtype are produced. As a control a PURE reaction without plasmid is 

performed. 10 nM of the plasmid are used for the PURE system. After 4 hours 

incubation at 37 ℃ the PURE reactions are incubated with the GFP plasmid with the 

Blc operator (BBa_K4361115) for 30 minutes on ice. Two new reactions are performed 

following the scheme. One reaction without SSA (A) and one reaction with SSA (B).  

 

- 150 µM SSA in HEPES, pH 7.2 

- 56 nM GFP plasmid (BBa_K4361115) 

 
Table 46. Two PURE reactions containing GFP, SSA, SSA buffer, BlcR mutant and PURE 

Added component A B 

GFP plasmid 1uL 1 µL  

SSA - 1ul 

SSA buffer 1 uL - 

BlcR  5 uL 5 uL 

PURE 13 uL 13 uL 

Total 20 uL 20 uL 

 

Another set of experiments were performed where the influence of BlcR, and BlcR and 

SSA on the production of YFP and GFP is checked. First all the components except 

for the PURE system are incubated for 30 minutes on ice. 

 

• 0.014 M SSA in MilliQ 

• 2.9 µM BlcR in 50 mM HEPES, 200 mM NaCl, 10 % glycerol, pH 7.2 

• GFP plasmid 56.4 nM (BBa_K4361115) 

 
Table 47. Three PURE reactions containing GFP, SSA, BlcR, BlcR buffer and PURE 

Added 
component 

J L N 

GFP plasmid 1 µL  1 µL  1 µL  

SSA - - 1 uL 

MilliQ 1 uL 1 uL - 

BlcR - 5 uL 5 uL 

https://parts.igem.org/Part:BBa_K4361115
https://parts.igem.org/Part:BBa_K4361115
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BlcR buffer 5 uL - - 

PURE 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 

 

PCR: Phusion polymerase 

 

PCR reaction was done with primers to delete the BlcR binding site. The PCR was 

done following the Phusion PCR protocol. PCR products were checked on 1.2 % 

agarose gels.  

 

Results 

 

PURE 

 
Figure 29. PURE reactions results containing control (dark blue), BlcR and PURE (mid-shade blue), 

and BlcR, SSA and PURE (light blue) 

 

 

The result shows a decrease of intensity when PURE with produced BlcR is added. A 

slight increase in intensity is visible when SSA is added. To see if we can increase this 

even more we will repeat the experiment but with a 1000x higher SSA concentration. 

 

PCR 

 

No bands were visible on the gel. only the bands of the primers. Therefore we decided 

to switch to Q5 polymerase and try the reaction again the next day. 

 

https://2022.igem.wiki/tudelft/protocols
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Another set of experiments were performed where the influence of BlcR, and BlcR and 

SSA on the production of YFP and GFP is checked. First all the components except 

for the PURE system are incubated for 30 minutes on ice. 

 

• 0.14 M SSA in MilliQ 

• 2.9 µM BlcR in 50 mM HEPES, 200 mM NaCl, 10 % glycerol, pH 7.2 

• GFP plasmid 56.4 nM (BBa_K4361115) 

 
Table 48. Three PURE reactions containing GFP, SSA, BlcR, BlcR buffer and PURE 

Added component J L N 

GFP plasmid 1 µL  1 µL  1 µL  

SSA - - 1 uL 

MilliQ 1 uL 1 uL - 

BlcR - 5 uL 5 uL 

BlcR buffer 5 uL - - 

PURE 13 uL 13 uL 13 uL 

Total 20 uL 20 uL 20 uL 

 

PCR: Q5 polymerase 

 

PCR reaction is performed for the deletion of the BlcR operator. The primers This time 

we followed the Q5 protocol. Two different settings were used for primer annealing 

temperature. One normal with 55 ℃ annealing temperature and one with a gradient 

from 65 ℃  to 55 ℃, where the temperature decreases every cycle step. 

 

RESULTS 

 

 

 

 

 

 

 

Date: 21/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE, PCR: Q5 polymerase 

https://2022.igem.wiki/tudelft/protocols
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PURE 

 
Figure 30. PURE reactions results. Nine mutants were analyzed by creating reactions with mutant and 

PURE, and mutant, SSA, and PURE. 

 

The results are the same as the day before. We would expect an increase in intensity 

when SSA is added to the reaction mixture. But this is not visible in the results and 

even in the WT and the control a lower intensity is measured when SSA is added. 
 

 
Figure 31. PURE reactions results containing control, BlcR and PURE, and BlcR, SSA and PURE 

 

The intensity decreases when purified protein is added to the solution with PURE. But 

no increase is measured when SSA is added to the reaction mixture. The experiment 

is repeated again but with higher concentration of SSA this time.  
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PURE 

 

The mutated plasmid (BBa_K4361117) was sequence verified with backward and 

forward sequencing. The concentration of the plasmid was checked by Nanodrop 

twice. The average is displayed in Table 49. 

 

MW pSB1C3 - BBa_K1758376 = 1983300 g/mol 

792.5 / 1983300 x 106 = 400 nM  

 
Table 49. Nanodrop results of mutated plasmid showing DNA concentration and ratios 

Label 

DNA 

concentration 

(ng/uL) 

DNA 

concentration 

(nM) 260/280 260/230 

GFP SDM 792.5 400 2.05 2.43 

 

56.4 / 400 = 0.14. 14 µL of stock plasmid is added to 86 µL milliQ to get a stock of 56.4 

nM. 

 

Reactions A and B are performed to produce BlcR with the PURE system. After 5 hour 

incubation reactions C, D and E are performed. 

 
Table 50. T20 PURE reactions containing BlcR and PURE 

Added component A B 

BlcR plasmid 2 µL (40 nM) - 

PURE 13 uL 13 uL 

MilliQ 5 uL 7 uL 

Total 20 uL 20 uL 

 

We have three different stocks of GFP: an old stock with the GFP plasmid (G1), a new 

stock  with the GFP plasmid (G2) (BBa_K4361115) and a stock with the mutated GFP 

plasmid (G3). With the three different stocks reaction C, D and E are performed. All 

components except for the PURE system are first incubated for 30 minutes on ice.  

 

• 56.4 nM of GFP G1/G2/G3  

• 7 mM of SSA in milliQ 

Date: 22/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE, Kinase Ligase DpnI (KLD), Transformation 
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Table 51. Three PURE reactions containing GFP plasmids (G1, G2 and G3), SSA, reaction A, 

reaction B and PURE 

Added component C D E 

GFP plasmid 
(G1/G2/G3) 

0.5 uL 0.5 µL  0.5 uL 

SSA - - 0.5 uL 

MilliQ 0.5 uL 0.5 uL - 

A - 2.5 uL 2.5 uL 

B 2.5 uL - - 

PURE 6.5 uL 6.5 uL 6.5 uL 

Total 10 uL 10 uL 10 uL 

 

 

Kinase Ligase DpnI (KLD) and Transformation 

 

Products from PCR from 21092022 are used for the KLD reaction and transformed 

into TOP10 cells. The cells are plated on agar chloramphenicol plates and left 

overnight at 37 ℃. 

 

RESULTS 

 

PURE 

 
Figure 32. PURE reactions results containing reaction C with different GFP plasmids (dark blue), 

reaction D with different GFP plasmid (mid-shade blue), and reaction E with different GFP plasmid (light 

blue) 

 

https://2022.igem.wiki/tudelft/protocols
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The results are not as expected. We would expect a decrease in intensity when the 

PURE system with produced BlcR is added and an increase again when SSA is added. 

This is not visible in the graph. The intensity varies and no regularity is found in the 

results. 

 

 
 

First BlcR is synthesized with the PURE system. Also a control with no plasmid is 

performed, see A and B. 

 
Table 53. Two PURE reactions containing BlcR and PURE 

Added component A B 

BlcR plasmid 2 µL (40 nM) - 

PURE 13 uL 13 uL 

MilliQ 5 uL 7 uL 

Total 20 uL 20 uL 

 
Table 54. Four PURE reactions containing GFP plasmids (G1 and G2), reaction A, reaction B, and 

PURE 

Added component A B C D 

GFP plasmid  
(G1/G2) 

1uL 1 µL  1 uL 1 uL 

A - 5  µL  - 5  uL 

B 5 uL - 5 u - 

MilliQ 1uL 1 uL 1 uL 1 uL 

PURE 13 uL 13 uL 13 uL `13 uL 

Total 20 uL 20 uL 20 uL 20 uL 

 

 

 

 

 

 

 

Date: 23/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 
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RESULTS 
 

PURE 

 
Figure 33. Fluorescence intensity after 6 hours incubation at 37 C of PURE reactions with GFPdel 

(BBa_K4361117) plasmid and GFP plasmid (BBa_K4361115). Control without BlcR and one reaction 

with BlcR.  
 

 

 
 

A new control was performed to test the influence of different concentrations of SSA 

on the PURE system. 20 µL reactions of PURE were performed with 2.8 nM of GFP 

plasmid and: 0 mM, 0.007 mM, 0.07 mM, 0.7 mM, 7 mM, 70 mM of SSA. results are 

shown in figure 35. 

 

 

 

 

 

 

 

 

 

 

 

Date: 26/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 
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RESULTS 

 

 
Figure 35. The influence of different concentrations of SSA were tested on the PURe system. 2.8 nM 

of GFP plasmid. (BBa_K4361115). Control without BlcR and one reaction with BlcR.  
 

From the results it is visible that only a very high concentration of 70 mM of SSA 

interferes with the PURE system. 

 

 
 

Since problems occur when BlcR is first produced in another PURE system and then 

added to a new PURE system, we wanted to check if we can produce BlcR and GFP 

at the same time and if we see a difference when SSA is added to the same reaction. 

All components are first added to a master mix to make sure that the SSA is the only 

difference in the two reactions. Therefore two different reactions with PURE are 

performed: 

 

• 56 nM of GFP plasmid (BBa_K4361115). 

• 40 nM of WT BlcR (BBa_K4361106) 

• 1.4 mM SSA  

 
 

 

 

 

Date: 27/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 
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Table 55. Two PURE reactions contain GFP plasmids and plasmid for BlcR, reaction A contains 70 µM 

of SSA, reaction B does not contain SSA, and PURE. 

 

Added component A B 

GFP plasmid  1uL 1 µL  

WT BlcR 2uL 2  µL  

SSA 1uL - 

MilliQ 3 uL 4 uL 

PURE 13 uL 13 uL 

Total 20 uL 20 uL 

 

To check the selectivity of BlcR to its binding sequence we will run a PURE reaction 

with purified BlcR by size exclusion and the GFP plasmid with the deletion. From 

literature we know that BlcR will not bind to the binding site with this deletion [1].  

 

• 2.9 µM BlcR 

• 56 nm GFP plasmid deletion (BBa_K4361117) 
 

Table 56. Two PURE reactions contain GFP plasmids with deletion and. C also contains 0.73 µM of 

BlcR. 

Added component C D 

GFP plasmid  1uL 1 µL  

  BlcR 5 uL - 

BlcR buffer - 5 uL 

MilliQ 1 uL 1 uL 

PURE 13 uL 13 uL 

Total 20 uL 20 uL 
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RESULTS 

 

 
Figure 36. 20 µL PURE reaction: 2.8 nM GFP plasmid, 4 nM BlcR plasmid and 0 and 70 µM of SSA. 

Incubation time of 6 hours at 37 ℃. 

 

When BlcR and GFP are synthesized in a one pot reaction the fluorescence intensity 

after six hours is 4851 FU. When 70 µM of SSA is added to the reaction the 

fluorescence intensity increases to 12086 (Figure 36). A 2.5 fold induction is measured.  

 

 
Figure 37.  20 µL PURE reaction: 2.8 nM GFP plasmid with deletion, 0.72 µM BlcR in 50 mM HEPES, 

10 % glycerol, 200 mM NaCl, only the buffer as control. 

 

 

BlcR has a high specificity to its DNA binding site. This can be seen in the results 

where purified BlcR is added to a PURE reaction with GFP plasmid with a deletion in 

the BlcR operator. When BlcR is added to this reaction no decrease in fluorescence 

intensity is measured (Figure 37).  
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Today 10 different PURE reactions will be performed with the BlcR wildtype and some 

mutated BlcR plasmid constructs. The difference of fluorescence intensity in the 

presence and absence of SSA will be measured. 

 

• 1 nM GFP-del BBa_K4361117, 4 nM WT BBa_K436110 

• 1 nM GFP-del BBa_K4361117, 4 nM WT BBa_K436110, 70 µM SSA 

 

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110 

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110, 70 µM SSA 

 

• 1 nM GFP BBa_K4361115, 4 nM D37R (AE) BBa_K4361300 

• 1 nM GFP BBa_K4361115, 4 nM D37R (AE) BBa_K4361300, 70 µM SSA 

 

• 1 nM GFP BBa_K4361115, 4 nM L38V (AH) 

• 1 nM GFP BBa_K4361115, 4 nM L38V (AH), 70 µM SSA 

 

 

RESULTS 

 
Figure 38. 20 µL PURE reaction: 2.8 nM GFP plasmid, 4 nM BlcR plasmid and 0 and 70 µM of SSA. 

Incubation time of 6 hours at 37 ℃. 

 

With the wildtype plasmid a 1.2 fold increase of intensity is measured when SSA is 

added. The mutants did not show an increase in intensity after addition of SSA (Figure 

38).  We also noticed a 50 % decrease in volume after 6 hours of reading the plate at 

37 ℃. 

Date: 28/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

http://parts.igem.org/Part:BBa_K4361117
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361117
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361300
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361300
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115
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Figure 39. 20 µL PURE reaction: 2.8 nM GFP plasmid with deletion in BlcR operator (BBa_K4361117), 

4 nM WT BlcR plasmid (BBa_K4361106) and 0 and 70 µM of SSA. Incubation time of 6 hours at 37 ℃. 

 

From the results of the PURE reaction where WT plasmid (BBa_K4361106) and GFP 

with deletion in BlcR operator (BBa_K4361117) are synthesized in one pot there is no 

difference in intensity when SSA is added to the reaction mixture (Figure 39). 

 

 

PURE 

 

On 28092022 we noticed a 50 % decrease in volume of the PURE reaction after 

measuring the fluorescence over time. Therefore we decided to do the PURE reaction 

from now on in a PCR machine, incubate for 6 hours and do a onetime fluorescence 

measurement after six hours.  

 

We wanted to check two different GFP plasmid concentrations (BBa_K4361115) . We 

chose the concentration 2.8 nM and 1 nM. We incubated the 4 nM WT plasmid 

(BBa_K4361106) with the two different concentrations of GFP plasmid and in the 

presence and absence of 70 µM SSA. 

 

 

 

 

 

 

 

Date: 29/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

http://parts.igem.org/Part:BBa_K4361117
http://parts.igem.org/Part:BBa_K4361106
http://parts.igem.org/Part:BBa_K4361106
http://parts.igem.org/Part:BBa_K4361117
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361106
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RESULTS 

 
Table 58. Fluorescence intensity of 20 µL PURE reactions with different concentrations of GFP 

plasmid. Reactions with 0 and 70 µM of SSA are performed. 

 

 FU (No SSA) FU (SSA) 

1 nM GFP 7625 8558 

2.8 nM GFP 16524 17647 

 

 

 
Figure 40.  20 µL PURE reaction: 1 and 2.8 nM GFP plasmid (BBa_K4361115), 4 nM WT BlcR 

plasmid (BBa_K4361106) and 0 and 70 µM of SSA. Incubation time of 6 hours at 37 ℃, end point 

measurement. 

 

From the results we can see that in both cases 1 nM and 2.8 nM of GFP plasmid 

(BBa_K4361115) the intensity slightly increases when 70 µM of SSA is added to the 

reaction volume. We measure a 1.12 and 1.06 fold increase (Figure 40).  

 

 

 

From the results of 29/09/2022 we decided to continue with 1 nM of GFP plasmid 

(BBa_K4361115). Eight new PURE reactions are performed. The same sample 

Date: 30/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115
https://2022.igem.wiki/tudelft/protocols
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composition is used as on 28/09/2022, but this time the reaction mixtures are 

incubated in the PCR machine at 37, and an end point measurement is taken after 6 

hours. 

 

• 1 nM GFP-del BBa_K4361117, 4 nM WT BBa_K436110 

• 1 nM GFP-del BBa_K4361117, 4 nM WT BBa_K436110, 70 µM SSA 

 

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110 

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110, 70 µM SSA 

 

• 1 nM GFP BBa_K4361115, 4 nM D37R (AE) BBa_K4361300 

• 1 nM GFP BBa_K4361115, 4 nM D37R (AE) BBa_K4361300, 70 µM SSA 

 

• 1 nM GFP BBa_K4361115, 4 nM L38V (AH) 

• 1 nM GFP BBa_K4361115, 4 nM L38V (AH), 70 µM SSA 

 

RESULTS: 

 
Table 59. Fluorescence intensity of 20 µL PURE reactions with different mutants of BlcR plasmid. 

Reactions with 0 and 70 µM of SSA are performed. 

 

  FU (No SSA) FU (SSA) 

WT + GFP del 7206 6417 

WT + GFP 8524 7143 

D37R 8256 8570 

L38V 3862 3645 

 

 

 

 

 

http://parts.igem.org/Part:BBa_K4361117
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361117
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361300
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361300
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115


 

iGEM TU Delft - SPYKE 

Notebook 2: Engineering of BlcR 

72 

 
Figure 41. 20 µL PURE reaction: 1 GFP plasmid (BBa_K4361115) or 1 nM GFP plasmid with deletion 

(BBa_K4361117), 4 nM WT BlcR plasmid (BBa_K4361106), D37R (BBa_K4361300), L38V () and 0 

and 70 µM of SSA. Incubation time of 6 hours at 37 ℃, end point measurement. 

 

 

From the results we cannot see an increase in intensity when SSA is added to the 

reaction mixture. A high decrease in intensity is measured when L38V is produced in 

a one pot reaction with the GFP plasmid. (Figure 41).  

 

 
BlcR is a plant bacteriµM and is present in an environment around 20 - 30 ℃. We 

decided to decrease the temperature of PURE to 30 ℃. We wanted to see if BlcR was 

more active around this temperature.  

 

We also decided to include a control, we picked the TP protein which is around 30 

kDa. Since the amount of PURE is a limiting factor we wanted to go to 10 µL reactions. 

We tried three different reactions in 10 µL and two different reactions in 20 uL. 

 

Table 60. Nanodrop results of the GFP plasmid with deletion. 

Label 

DNA 

concentration 

(ng/uL) 

DNA 

concentration 

(nM) 260/280 260/230 

GFP SDM 981.3 373 2.01 2.46 

 

 

The TP construct is in total 4041 bp, this correspond to a molar weight of 2 626 650 

g/mol = ng/nmol 

 

Date: 05/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

https://2022.igem.wiki/tudelft/protocols
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The stock of 373 nM is diluted to 40 nM stock.  

 

10 µL PURE: 

• 1 nM GFP BBa_K4361115, 4 nM TP  BBa_K436110 

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110, 

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110, 700 µM SSA 

 

20 µL PURE: 

• 1 nM GFP BBa_K4361115, 4 nM TP  BBa_K436110 

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110, 

 

RESULTS 

 

The TP plasmid seems to repress the transcription and translation of GFP. When 4 

nM of the TP plasmid is adde no fluorescence signal is measured (Figure 42, 43).  

 
Figure 42. 10 µL PURE reaction: 1 GFP plasmid (BBa_K4361115) 4 nM WT BlcR plasmid 

(BBa_K4361106) or 4 nM TP plasmid, and 0 or 700 µM of SSA. Incubation time of 6 hours at 30 ℃, 

end point measurement. 

 

http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K436110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361106
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Figure 43. 20 µL PURE reaction: 1 GFP plasmid (BBa_K4361115) 4 nM WT BlcR plasmid 

(BBa_K4361106) or 4 nM TP plasmid Incubation time of 6 hours at 30 ℃, end point measurement. 

 

 

 

 

 

With the TP plasmid we got no fluorescence signal at all therefore we tried another 

protein as a control. This time we used a PCR construct  with length 1005 bp, 

corresponding to a molarity of 653.250 ng/nmol.  

 

The PCR stock is 62 ng/uL, this is 95 nM. The stock is diluted to a stock of 40 nM.  

 

Three new PURE reactions are performed: 

 

10 µL PURE: 

 

• 1 nM GFP  

• 1 nM GFP BBa_K4361115, 4 nM minD  

• 1 nM GFP BBa_K4361115, 4 nM WTBBa_K4361106 

 

The reactions were performed in replicates. 

 

RESULTS 

 

Date: 06/09/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361106
https://2022.igem.wiki/tudelft/protocols
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361106
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Figure 44. 10 µL PURE reaction: 1 GFP plasmid (BBa_K4361115) 4 nM WT BlcR plasmid 

(BBa_K4361106) or 4 nM minP PCR construct, and 0 or 700 µM of SSA. Incubation time of 6 hours at 

30 ℃, end point measurement. Reaction is replicated.  

 

From Figure 44 we can see that fluorescence intensity is lower when minD is produced 

in parallel compared to the intensity when BlcR is produced in parallel. From those 

results we see that the decrease in intensity is probably blocked by taking up the 

resources from PURE.  

 

 
 

Phusion PCR 

 

To exclude that the binding site of BlcR is blocked by a conformation of the GFP 

plasmid a PCR construct of the GFP gene upfront Blc operator is created. With this 

linear construct we performed a new PURE reaction and also decreased the 

concentration of GFP plasmid to 0.2 nM to push the production even more towards 

BlcR. Following the Phusion Polymerase protocol  

 

RESULTS 

 

Date: 08/10/2022  
 

Experimentalist(s): Robin 

 

Protocols: Phusion PCR, PCR clean up, Agar gel 

http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361106
https://2022.igem.wiki/tudelft/protocols
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Figure 45. 1.2 % agarose gel to visualize PCR product of linearization of GFP plasmid (BBa_K4361115) 

with T7 promoter primer and T7 terminator primer. The linear construct has a length of 960 bp.  

 

From the agarose gel to check the PCR product of the linearization of the GFP gene 

the band at height 960 bp (the size of the linear construct) is purified and further treated 

with a PCR clean up (Figure 45). 

 

A second PCR round to amplify the linear construct is performed and the result after 

a PCR clean-up is checked on gel.  

 

 

 

 
Figure 45. 1.2 % agarose gel to visualize PCR product of amplification of linear GFP construct.T7 

promoter primer and T7 terminator primer. The linear construct has a length of 960 bp.  

 

From the agarose gel we could see a band around 1000 bp but also the primers 

were still visible, suggesting the amplification was not effective.  

http://parts.igem.org/Part:BBa_K4361115
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PURE 

 

To check if we could partially block the expression of GFP by the parallel production 

of BlcR with the linear construct we performed 8 new PURE reactions. TP and minD 

were also expressed in a one pot reaction with GFP to check if the decrease in 

intensity is caused by taking up the resources of PURE. A second concentration of 0.2 

nM of GFP was checked to push the production more to BlcR.  

 

• 1 nM GFP  

• 1 nM GFP BBa_K4361115, 4 nM WT BBa_K436110 

• 1 nM GFP BBa_K4361115, 4 nM minP   

• 1 nM GFP BBa_K4361115, 4 nM TP  

 

• 0.2 nM GFP  

• 0.2 nM GFP BBa_K4361115, 4 nM WT BBa_K436110 

• 0.2 nM GFP BBa_K4361115, 4 nM minP   

• 0.2  nM GFP BBa_K4361115, 4 nM TP 

 

RESULTS 

 

No fluorescence signal was detected in all the PURE reactions. Probably something 

went wrong with the Linearization resulting in a non active PCR construct.  

 

 
 

PURE 

 

To check if BlcR is produced by the PURE system GreenLys, which can Cy2 label the 

protein, is added to a reaction with PURE and production plasmid for BlcR. The 

samples are loaded on a SDS PAGE and visualized with Typhoon. 

 

Date: 09/10/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

Date: 10/10/2022  
 

Experimentalist(s): Robin 

 

Protocols: PURE 

http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361110
http://parts.igem.org/Part:BBa_K4361115
http://parts.igem.org/Part:BBa_K4361115
https://2022.igem.wiki/tudelft/protocols
https://2022.igem.wiki/tudelft/protocols
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• 40 nM pET11a-BlcR 

• FluoroTect™ GreenLys from promega 

Table 37. Two PURE reactions with BlcR, GreenLys and PURE 

Added 
component 

A B 

BlcR plasmid 1 µL  - 

GreenLys 0.5 µL  0.5 uL 

PURE 13 uL 13 uL 

MilliQ 5.5 uL 6.5 uL 

Total 20 uL 20 uL 

 

 

 

Table 61. All successfuL mutants with the stock concentration and amount to add in a PURE 

reaction to get a final concentration of 4 nM 

Part Mutation Label Concentration 

plasmid nM 

uL 

 BBa_K4361300 BlcR D37R AE 48 0.5 of 40 nM stock 

BBa_K4361301 BlcR D37V AF 32 1.3 

BBa_K4361302 BlcR A40V AJ 53 0.5 of 40 nM stock 

BBa_K4361303 BlcR S61V O 11 3.6 

BBa_K4361304 BlcR A62V P2 21 1.9 

BBa_K4361305 BlcR A62I Q3 17 2.4 

BBa_K4361306 BlcR A62K R4 13 3.1 

BBa_K4361307 BlcR A62T S4 14 2.9 

BBa_K4361308 BlcR H63V U3 15 2.7  

BBa_K4361309 BlcR H63Y V 18 2.2 

BBa_K4361310 BlcR L66V AP 15 2.7 

BBa_K4361311 BlcR L66A C1 17 2.4 

BBa_K4361312 BlcR L66I E4 15 2.7 

BBa_K4361313 BlcR A67Q AS4 11 3.6 

BBa_K4361314 BlcR A67V G5 15 2.7 

BBa_K4361315 BlcR A67H H 14 2.9 

BBa_K4361316 BlcR V68T AR4 19 2.1 

BBa_K4361317 BlcR V68K J4 16 2.5 

BBa_K4361318 BlcR V68S K2 16 2.5 

BBa_K4361319 BlcR L38V AH 101 0.5 of 40 nM stock 

https://www.parts.igem.org/Part:BBa_K4361300
https://www.parts.igem.org/Part:BBa_K4361301
https://www.parts.igem.org/Part:BBa_K4361302
https://www.parts.igem.org/Part:BBa_K4361303
https://www.parts.igem.org/Part:BBa_K4361304
https://www.parts.igem.org/Part:BBa_K4361305
https://www.parts.igem.org/Part:BBa_K4361306
https://www.parts.igem.org/Part:BBa_K4361307
https://www.parts.igem.org/Part:BBa_K4361308
https://www.parts.igem.org/Part:BBa_K4361309
https://www.parts.igem.org/Part:BBa_K4361310
https://www.parts.igem.org/Part:BBa_K4361311
https://www.parts.igem.org/Part:BBa_K4361312
https://www.parts.igem.org/Part:BBa_K4361313
https://www.parts.igem.org/Part:BBa_K4361314
https://www.parts.igem.org/Part:BBa_K4361315
https://www.parts.igem.org/Part:BBa_K4361316
https://www.parts.igem.org/Part:BBa_K4361317
https://www.parts.igem.org/Part:BBa_K4361318
https://www.parts.igem.org/Part:BBa_K4361319
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RESULTS 

 

 

 

 

 
Figure 66. SDS PAGE of PURE reaction with addition of GreenLys and plasmid of different mutants of 

BlcR. Visualized with Typhoon laser-scanner 488 nm. C: negative control with no plasmid and WT: 

positive control with wildtype BlcR. Numbers corresponding to the mutants are displayed in Table 2.   
 
As shown in Figure 66  not all the mutants are produced in the PURE system. For the 

mutants: D37R, A62V, L66V, A67H no protein band corresponding to the monomer of 

BlcR is distinguishable. All the other mutants, as well as the wild type, show a protein 

band that is not detectable in the negative control, corresponding to the monomer of 

BlcR. An upper band that is not visible in the negative control could correspond to the 

dimer of BlcR and can be seen in most of the mutants that also form the monomer.  
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