
Generation of a bioreporter

Background
The DARPin will be affinity selected via ribosome display, but in order to check if the
selected DARPin can actually inhibit the quorum sensing pathway a bioreporter will be
generated to sense the presence of AIP. The bioreporter is transformed into E. coli as they
are the easiest organisms to work with and do not activate other downstream genes as S.
epidermidis does. The E. coli will contain a constant promoter pBAD that will express AgrC
and AgrA for sensing AIP. When AIP is provided to the E. coli it induces P2 that causes the
expression of GFP making the quorum sensing activity measurable. The bioreporter is
cloned into the plasmid in two different parts. The first part is referred to as bioreporter part 1
or BBa_K4159011 containing the two promoters P2 and pBAD. The second part is referred
to as bioreporter part 2 or BBa_K4159009 containing the agrC and agrA gene.

Figure 1. Schematic depiction of the bioreporter sensing AIP to be cloned into E. coli.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the pET28a-sfGFP plasmid
14.06.2022

Aim
Transformation of the pET28a-sfGFP that we received from Norman Adlung for the later
integration of the bioreporter parts: BBa_K4159009 and BBa_K4159011

Procedure
The plasmid was transformed using the “Transformation” protocol. Competent TOP10 E. coli
cells (facilitated by Tejas Somvanshi, a doctoral candidate in Silvan Scheller’s research
group at Aalto University) were thawed and 7 μL of the purified pET28a-sfGFP plasmid
(provided by Norman Adlung, a post doctoral fellow in Silvan Scheller’s research group at
Aalto University) were added to 50 μL of the competent cells. The cells were incubated on
ice for 30 minutes before heat-shocked at 42 °C for 30 seconds. After that the cells were
incubated on ice for an additional 5 minutes and at 37 °C in LB medium for 40 minutes
before being centrifuged and plated on LB plates containing kanamycin.

—------------------------------------------------------------------------------------------------------------------------
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Amplification of the pET28a-sfGFP plasmid
15.06.2022

Aim
Amplification of the pET28a-sfGFP that we received from Norman Adlung for the later
integration of the bioreporter parts: BBa_K4159009 and BBa_K4159011

Procedure
Four colonies from the LB+kanamycin plates were picked up and inoculated in four different
falcon tubes with 5 mL LB+kanamycin media. They were kept in an incubator at 37°C and
250 rpm for 16 hours.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the pET28a-sfGFP plasmid
16.06.2022

Aim
Amplification of the pET28a-sfGFP that we received from Norman Adlung for the later
integration of the bioreporter parts: BBa_K4159009 and BBa_K4159011

Procedure
The pET28a-sfGFP was isolated using the “Plasmid Purification” protocol. The liquid culture
was centrifuged in batches of 2 mL for 2 min at 6,800 x g. 250 μL of resuspension buffer was
added after the supernatant was discarded and the cell pellet was resuspended by
vortexing. 250 μL of lysis buffer was added and the tube inverted until the mixture was
slightly clear. The mixture was further incubated for 3 min at room temperature before
350 μL of neutralisation solution was added. The extract was inverted, while clumps were
forming and centrifuged for 5 minutes at 12,000 x g. The extract was placed on the GeneJET
Spin Column and centrifuged for 1 minute at 11,000 x g. 500 μL of the wash solution were
applied twice interrupted by centrifugation steps and discard of the flowthrough. Washing
was followed by an extended centrifugation step of 2 minutes. The spin column was placed
on a new 1.5 mL eppendorf tube and 50 μL of elution buffer applied, incubated for 3 minutes
at room temperature and centrifuged for 2 minutes. The concentration of each plasmid was
determined using the nanodrop.

Results
The DNA concentration in [ng/μL] and purity of the amplified, extracted and purified
pET28a-sfGFP plasmids were measured giving us an average concentration of 32.19 ng/μL
(Table 1). This yield will be used in order to ligate the future bioreporter parts BBa_K4159009
and BBa_K4159011 in.

2

http://parts.igem.org/Part:BBa_K4159009
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159009
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159009
http://parts.igem.org/Part:BBa_K4159011


Table 1. Measured DNA concentration in [ng/μL] for the amplified, extracted and purified pET28a-sfGFP
plasmid.

A260 A260/A280 Concentration  in [ng/μL]
pET28a-sfGFP plasmid 1 0.74 ± 0.01 1.81 ± 0.01 36.87 ± 0.29
pET28a-sfGFP plasmid 2 0.70 ± 0.00 1.82 ± 0.01 34.90 ± 0.10
pET28a-sfGFP plasmid 3 0.53 ± 0.02 1.78 ± 0.02 26.37 ± 0.93
pET28a-sfGFP plasmid 4 0.61 ± 0.01 1.78 ± 0.02 30.60 ± 0.40

Conclusion
The expression and extraction of the pET28a-sfGFP plasmids was successful. The highest
yield was achieved for pET28a-sfGFP plasmid 1 including the best purity.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the BBa_K4159009 part
12.07.2022

Aim
Amplification of the BBa_K4159009 part for the insertion into the pET28a-sfGFP plasmid.
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence. The primers will add the XbaI and PaeI restriction sites to add the part into the
plasmid.

Procedure
The ordered BBa_K4159009 part was diluted to 10 ng/μL and the primers were diluted to a
stock solution of 10 ng/μL and a working solution of 1 ng/μL. 2x Phusion Master Mix, sterile
water, forward and reverse primer and the BBa_K4159009 part were combined according to
the “PCR amplification” protocol and put into the thermocycler for amplification. The resulting
amplification product was loaded onto a 1 % agarose gel, which was stained with ethidium
bromide and run according to the “Agarose gel electrophoresis” protocol. The
BBa_K4159009 part was gel extracted according to the “Gel extraction” protocol. The bands
were cut out from the agarose gel and all three bands were combined and 700 μL of NT1
were added. The sample was heated at 50 °C and vortexed until the gel piece dissolved.
The dissolved gel was loaded onto the column and centrifuged for 30 seconds at 11,000 x g.
700 μL of NT3 were added to the column and centrifuged for 1 minute. Another dry
centrifugation step was performed before 30 μL of NE were added onto the column in a new
eppendorf tube. The sample was incubated for 3 minutes at 37 °C and centrifuged before
being stored at - 20 °C.

Results
A band at the approximate size of 2117 bp was observed (Figure 2). However, the negative
control presented a false positive at the same size.
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Figure 2. 1 % agarose gel of the amplified BBa_K4159009 part and the negative control (NC). The marker
[M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

Conclusion
The false positive seemed to occur due to a contamination in the master mix ingredients
or during preparation of the Master Mix. However, the presented band in the sample still
presented the correct part; therefore, the gel extraction could be performed. The PCR
amplification will be repeated to identify the source of contamination. Furthermore, the
dissolving of the gel took very long. It was decided to no longer combine all three bands,
but perform separate extractions for each band.

—------------------------------------------------------------------------------------------------------------------

Amplification of the BBa_K4159009 part and PCR Troubleshooting
13.07.2022

Aim
Amplification of the BBa_K4159009 part for the insertion into the pET28a-sfGFP plasmid.
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence. The primers will add the XbaI and PaeI restriction sites to add the part into the
plasmid. A false positive was present in the first PCR amplification of the BBa_K4159009
part, therefore, the PCR will be repeated to identify the contaminant.

Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the BBa_K4159009
part were combined according to the “PCR amplification” protocol and put into the
thermocycler for amplification. The resulting amplification product was loaded onto a 1 %
agarose gel, which was stained with ethidium bromide and run according to the “Agarose gel
electrophoresis” protocol. The BBa_K4159009 part was gel extracted according to the “Gel
extraction” protocol. The bands were cut out from the agarose gel and 400 μL of NT1 were
added and the sample was heated at 50 °C and vortexed until the gel piece dissolved. The
dissolved gel was loaded onto the column and centrifuged for 30 seconds at 11,000 x g.
700 μL of NT3 were added to the column and centrifuged for 1 minute. Another dry
centrifugation step was performed before 30 μL of NE were added onto the column in a new
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eppendorf tube. The sample was incubated for 3 minutes at 37 °C and centrifuged before
being stored at - 20 °C.

Results
The false positive remained (Figure 3).

Figure 3. 1 % agarose gel of the amplified BBa_K4159009 part and the negative control (NC). The marker
[M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

Conclusion
Even though the false positive remained the general BBa_K4159009 part had the correct
size, therefore, the gel extraction could be performed again, in order to retrieve more
sample. Additionally, it was concluded that the contaminant was present in one of the
ingredients for the master mix, which should be excluded one by one in order to identify the
contaminated agent.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the BBa_K4159009 part and PCR Troubleshooting
14.07.2022

Aim
Amplification of the BBa_K4159009 part for the insertion into the pET28a-sfGFP plasmid.
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence. The primers will add the XbaI and PaeI restriction sites to add the part into the
plasmid. A false positive was present in the first PCR amplification of the BBa_K4159009
part, therefore, the PCR will be repeated to identify the contaminant.

Procedure
2x Phusion Master Mix, new sterile water, forward and reverse primer and the
BBa_K4159009 part were combined according to the “PCR amplification” protocol and put
into the thermocycler for amplification. The resulting amplification product was loaded onto a
1 % agarose gel, which was stained with ethidium bromide and run according to the
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“Agarose gel electrophoresis” protocol. The BBa_K4159009 part was gel extracted
according to the “Gel extraction” protocol. The bands were cut out from the agarose gel and
400 μL of NT1 were added and the sample was heated at 50 °C and vortexed until the gel
piece dissolved. The dissolved gel was loaded onto the column and centrifuged for
30 seconds at 11,000 x g. 700 μL of NT3 were added to the column and centrifuged for
1 minute. Another dry centrifugation step was performed before 30 μL of NE were added
onto the column in a new eppendorf tube. The sample was incubated for 3 minutes at 37 °C
and centrifuged before being stored at - 20 °C. Another PCR was prepared according to the
same protocol after the gel extraction and new primers were diluted from the stock solution
in 1:10 creating a new working solution and replacing the primers of the current Master Mix.

Results
The PCR replacing the water still presented a false positive (Figure 4). The agarose gel for
the second PCR including new primers will be run on the next day.

Figure 4. 1 % agarose gel of the amplified BBa_K4159009 part and the negative control (NC). The marker
[M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

Conclusion
The water seemed not to be contaminated with DNA fragments of the BBa_K4159009 part.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the BBa_K4159009 part, PCR Troubleshooting and digestion of the
BBa_K4159009 part and the pET28a-sfGFP plasmid

15.07.2022

Aim
Amplification of the BBa_K4159009 part for the insertion into the pET28a-sfGFP plasmid.
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence. The primers will add the XbaI and PaeI restriction sites to add the part into the
plasmid. A false positive was present in the first PCR amplification of the BBa_K4159009
part, therefore, the PCR will be repeated to identify the contaminant.
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Procedure
The amplification product from the previous day was loaded onto a 1 % agarose gel, which
was stained with ethidium bromide and run according to the “Agarose gel electrophoresis”
protocol. The BBa_K4159009 part was gel extracted according to the “Gel extraction”
protocol. The bands were cut out from the agarose gel and 400 μL of NT1 were added and
the sample was heated at 50 °C and vortexed until the gel piece dissolved. The dissolved
gel was loaded onto the column and centrifuged for 30 seconds at 11,000 x g. 700 μL of NT3
were added to the column and centrifuged for 1 minute. Another dry centrifugation step was
performed before 30 μL of NE were added onto the column in a new eppendorf tube. The
sample was incubated for 3 minutes at 37 °C and the DNA concentration of the past
extractions were measured with the nanodrop. The samples were stored at - 20 °C. Both the
pET28a-sfGFP plasmid 1 and the BBa_K4159009 Extraction 2 Band 1 were digested with
XbaI and PaeI in Tango buffer at 37 °C for 1 h and were heat inactivated at 80 °C for 20
minutes and stored at - 20 °C.

Results
The PCR replacing the primers did not present a false positive anymore (Figure 5).

Figure 5. 1 % agarose gel of the amplified BBa_K4159009 part and the negative control (NC). The marker
[M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

Extraction 2 Band 1 and Extraction 3 Band 2 seemed to present the highest purity with
equally high concentration (Table 2).
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Table 2. Measured DNA concentration in [ng/μL] for the amplified, extracted and purified BBa_K4159009
part.

A260 A260/A280 Concentration in [ng/μL]

Extraction 1 0.56 ± 0.16 3.14 ± 1.45 27.63 ± 8.20

Extraction 2 Band 1 0.63 ± 0.01 1.76 ± 0.09 31.40 ± 0.70

Extraction 2 Band 2 1.10 ± 0.41 2.63 ± 0.75 55.03 ± 20.65

Extraction 3 Band 1 0.97 ± 0.05 1.69 ± 0.19 48.57 ± 2.48

Extraction 3 Band 2 0.93 ± 0.05 1.96 ± 0.16 46.63 ± 2.55

Extraction 4 Band 1 0.50 ± 0.00 1.70 ± 0.11 25.23 ± 0.21

Extraction 4 Band 2 0.62 ± 0.01 2.37 ± 0.06 30.93 ± 0.50

—------------------------------------------------------------------------------------------------------------------

Digestion and Ligation of BBa_K4159009 and the pET28a-sfGFP plasmid
18.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter.

Procedure
The digested products were run on an agarose gel according to the “Agarose gel
electrophoresis” protocol. The DNA concentration was measured with the nanodrop and the
digests were ligated according to the “Ligation reaction” protocol (Table 3). The products
were ligated for 5 minutes and the ligation product was stored at - 20 °C.

Table 3. Ligation reaction of BBa_K4159009 and the pET28a-sfGFP plasmid including concentration and
volume in [μL]

Product Concentration Volume in [μL]
pET28a-sfGFP plasmid 29.50 ng 2.00
BBa_K4159009 48.57 ng 5.20
Rapid Ligation Buffer 5x 4.00
T4 DNA Ligase 5 U/μL 1.00
nuclease-free water 7.80
Total volume 20.00

Results
The digests were observed at the correct size of 5975 bp and 2117 bp (Figure 6).
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Figure 6. 1 % agarose gel of the restriction digest of the pET28a-sfGFP plasmid and the BBa_K4159009
part, X presents an empty well. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with
the base pairs [bp] indicated on the left side.

However, for the ligate no band was observed, but multiple bands/ smears (Figure 7).

Figure 7. 1 % agarose gel of the ligate. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use
with the base pairs [bp] indicated on the left side.

Conclusion
It was realised that the digest needs to be gel extracted in order to be pure, if not the
digested samples still contain part of the smaller cut out parts that do not need to be inserted
back into the plasmid or at the end of the part. Multiple bands are observed due to the
random association of cut-out parts with the plasmid and re-annealing as well as random
associations with the BBa_K4159009 part.

—------------------------------------------------------------------------------------------------------------------
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Digestion and Ligation of BBa_K4159009 and the pET28a-sfGFP plasmid
19.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter.

Procedure
Both the pET28a-sfGFP plasmid 1 and the BBa_K4159009 Extraction 2 Band 1 were
digested again with XbaI and PaeI in Tango buffer at 37 °C for 1 h and were heat inactivated
at 80 °C for 20 minutes. The DNA concentration was measured with the nanodrop and the
digests were ligated according to the “Ligation reaction” protocol (Table 4). The products
were ligated for 5 minutes and the ligation product was stored at - 20 °C.

Table 4. Ligation reaction of BBa_K4159009 and the pET28a-sfGFP plasmid including concentration and
volume in [μL].

Product Concentration Volume in [μL]
pET28a-sfGFP plasmid 29.50 ng 2.00
BBa_K4159009 48.57 ng 5.20
Rapid Ligation Buffer 5x 4.00
T4 DNA Ligase 5 U/μL 1.00
nuclease-free water 7.80
Total volume 20.00

Results
The digests were observed at the correct size of 5975 bp and 2117 bp (Figure 8).

Figure 8. 1 % agarose gel of the restriction digest of the pET28a-sfGFP plasmid and the BBa_K4159009
part.The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated
on the left side.
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Table 5. Measured DNA concentration and purity of the digested BBa_K4159009 and digested
pET28a-sfGFP plasmid.

A260 A260/A280 Concentration in
[ng/μL]

pET28a-sfGFP plasmid 0.17 ± 0.02 1.41 ± 0.04 8.60 ± 1.20

BBa_K4159009 0.23 ± 0.05 1.43 ± 0.03 13.60 ± 2.78

—------------------------------------------------------------------------------------------------------------------

Digestion and Ligation of BBa_K4159009 and the pET28a-sfGFP plasmid
20.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP presence
and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter.

Procedure
The ligated product was run on an agarose gel according to the “Agarose gel
electrophoresis” protocol. The ligation product was gel extracted according to the “Gel
extraction” protocol. The ligate was cut out from the agarose gel and 400 μL of NT1 were
added and the sample was heated at 50 °C and vortexed until the gel piece dissolved.
The dissolved gel was loaded onto the column and centrifuged for 30 seconds at 11,000
x g. 700 μL of NT3 were added to the column and centrifuged for 1 minute. Another dry
centrifugation step was performed before 30 μL of NE were added onto the column in a
new eppendorf tube. The sample was incubated for 3 minutes at 37 °C and the extract
was stored at - 20 °C.

Results
No bands were seen on the agarose gel after ligation (no data shown).

Conclusion
It was realised that the ligation calculation was incorrect, because it was assumed that the
plasmid had a size of 744 bp. The plasmid had a size of 5975 bp instead. This caused the
ratio of insert and plasmid to be incorrect and the ligation shall be repeated. It also indicated
that the ratio for the digestion was incorrect and the digestion has to be repeated therefore,
as well.

—------------------------------------------------------------------------------------------------------------------------
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Digestion and Ligation of BBa_K4159009 and the pET28a-sfGFP plasmid
22.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter.

Procedure
Both the pET28a-sfGFP plasmid 1 and the BBa_K4159009 Extraction 2 Band 1 were
digested with XbaI and PaeI in Tango buffer at 37 °C for 1 h and were heat inactivated at 80
°C for 20 minutes again. The digested products were run on an agarose gel according to the
“Agarose gel electrophoresis” protocol. The digests were gel extracted according to the “Gel
extraction” protocol. The bands were cut out from the agarose gel and 400 μL of NT1 were
added and the sample was heated at 50 °C and vortexed until the gel piece dissolved. The
dissolved gel was loaded onto the column and centrifuged for 30 seconds at 11,000 x g. 700
μL of NT3 were added to the column and centrifuged for 1 minute. Another dry centrifugation
step was performed before 30 μL of NE were added onto the column in a new eppendorf
tube. The sample was incubated for 3 minutes at 37 °C and the DNA concentration of the
past extractions were measured with the nanodrop. The digests were ligated according to
the “Ligation reaction” protocol (Table 6). The products were ligated for 5 minutes.

Table 6. Ligation reaction of BBa_K4159009 and the pET28a-sfGFP plasmid including concentration and
volume in [μL].

Product Concentration Volume in
[μL]

GFP plasmid 5.9 ng/μL 4
Insert 7.5 ng/μL 3.3
Rapid Ligation Buffer 5x 4
T4 DNA Ligase 5 U/μL 1
nuclease-free water 7.7
Total volume 20

The ligated product was run on an agarose gel according to the “Agarose gel
electrophoresis” protocol. The ligation product was gel extracted according to the “Gel
extraction” protocol. The ligate was cut out from the agarose gel and 400 μL of NT1 were
added and the sample was heated at 50 °C and vortexed until the gel piece dissolved. The
dissolved gel was loaded onto the column and centrifuged for 30 seconds at 11,000 x g. 700
μL of NT3 were added to the column and centrifuged for 1 minute. Another dry centrifugation
step was performed before 30 μL of NE were added onto the column in a new eppendorf
tube. The sample was incubated for 3 minutes at 37 °C and the extract measured with the
nanodrop and stored at - 20 °C.

Results
The digested products were observed on a 1 % agarose gel at the expected sizes of 5975
bp and 2117 bp (Figure 9). The gel was slightly overrun and not all of the ladder could be
seen on the agarose gel.
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Figure 9.  1 % agarose gel of the restriction digest of the pET28a-sfGFP plasmid and the BBa_K4159009
part. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated
on the right side.

Again there was no band observed on the agarose gel for the ligation (Figure 10). The gel
extraction was done according to where the band would be expected size wise.

Figure 10. 1 % agarose gel of the ligate. The marker [M] includes the GeneRulerTM ladder mix,
ready-to-use with the base pairs [bp] indicated on the left side.

The measured concentration and purity of the ligation product was very low with a
concentration of 5.40 ± 1.37 ng/µL and with a purity of 0.11 ± 0.03 for the A260 value and
1.32 ± 0.13 for the A260/A280 value.

—------------------------------------------------------------------------------------------------------------------------
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Digestion and Ligation of BBa_K4159009 and the pET28a-sfGFP plasmid
25.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter.

Procedure
Both the pET28a-sfGFP plasmid 1 and the BBa_K4159009 Extraction 2 Band 1 were
digested with XbaI and PaeI in Tango buffer at 37 °C for 1 h and were heat inactivated at 80
°C for 20 minutes again. The digested products were run on an agarose gel according to the
“Agarose gel electrophoresis” protocol. The digests were gel extracted according to the “Gel
extraction” protocol. The bands were cut out from the agarose gel and 400 μL of NT1 were
added and the sample was heated at 50 °C and vortexed until the gel piece dissolved. The
dissolved gel was loaded onto the column and centrifuged for 30 seconds at 11,000 x g. 700
μL of NT3 were added to the column and centrifuged for 1 minute. Another dry centrifugation
step was performed before 30 μL of NE were added onto the column in a new eppendorf
tube. The sample was incubated for 3 minutes at 37 °C and the DNA concentration of the
past extractions were measured with the nanodrop. The digests were ligated according to
the “Ligation reaction” protocol (Table 8). The products were ligated for 5 minutes.

Table 7. Ligation reaction of BBa_K4159009 and the pET28a-sfGFP plasmid including concentration and
volume in [μL].

Product Concentration Volume in [μL]
GFP plasmid 9.63 ng/μL 2
Insert 14.60 ng/μL 1.4
Rapid Ligation Buffer 5x 4
T4 DNA Ligase 5 U/μL 1
nuclease-free water 11.6
Total volume 20

The ligated product was run on an agarose gel according to the “Agarose gel
electrophoresis” protocol. The ligation product was gel extracted according to the “Gel
extraction” protocol. The ligate was cut out from the agarose gel and 400 μL of NT1 were
added and the sample was heated at 50 °C and vortexed until the gel piece dissolved. The
dissolved gel was loaded onto the column and centrifuged for 30 seconds at 11,000 x g. 700
μL of NT3 were added to the column and centrifuged for 1 minute. Another dry centrifugation
step was performed before 30 μL of NE were added onto the column in a new eppendorf
tube. The sample was incubated for 3 minutes at 37 °C and the extract measured with the
nanodrop and stored at - 20 °C.

Results
Again there was no band observed on the agarose gel (no data shown). The gel extraction
was done according to where the band would be expected size wise.
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The measured concentration and purity of the ligation product was very low with a DNA
concentration of 5.40 ± 1.37 ng/µL and with a purity of 0.11 ± 0.03 and 1.32 ± 0.13 for the
A260 and A260/A280 values, respectively.

Conclusion
It was decided that too little digestion product was added for successfully seeing a band on
the agarose gel. The ligation reaction should be repeated, increasing the amount of the
digestion product.

—------------------------------------------------------------------------------------------------------------------------

Digestion and Ligation of BBa_K4159009 and the pET28a-sfGFP plasmid
27.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter.

Procedure
The digests were ligated according to the “Ligation reaction” protocol (Table 8). The ligation
reaction was incubated for 5 minutes.

Table 8. Ligation reaction of BBa_K4159009 and the pET28a-sfGFP plasmid including concentration and
volume in [μL].

Product Concentration Volume in [μL]
GFP plasmid 77.04 ng/μL 8
Insert 81.89 ng/μL 5.61
Rapid Ligation Buffer 5x 4
T4 DNA Ligase 5 U/μL 1
nuclease-free water 1.39
Total volume 20

The ligation product was gel extracted according to the “Gel extraction” protocol. The ligate
was cut out from the agarose gel and 400 μL of NT1 were added and the sample was
heated at 50 °C and vortexed until the gel piece dissolved. The dissolved gel was loaded
onto the column and centrifuged for 30 seconds at 11,000 x g. 700 μL of NT3 were added to
the column and centrifuged for 1 minute. Another dry centrifugation step was performed
before 30 μL of NE were added onto the column in a new eppendorf tube. The sample was
incubated for 3 minutes at 37 °C and the extract measured with the nanodrop and stored at -
20 °C. After that another ligation was repeated according to the same protocol, however
increasing the ligation step to 1 h.

Results
Again there was no band observed on the agarose gel (no data shown). The gel extraction
was done according to where the band would be expected size wise and a DNA
concentration of 6.17 ± 0.98 ng/µL with a purity of 1.25 ± 0.06 and 0.12 ± 0.02 for the A260
and the A260/A280 values, respectively.
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Conclusion
It was decided that the ligation step might be too short and the time of the ligation was
increased to 1 h in order to give the ligase more time to perform. Additionally, it was realised
that plasmids supercoil; therefore, even if the plasmid would be run on the gel, it might run
faster than expected and would not be at the correct size. Therefore, the last ligation that
was performed on this day will not be run on a gel, but transformed into competent cells to
amplify the plasmid. Because the restriction digestion and ligation performed is based on
different sticky ends and restriction enzymes the plasmid and insert can only assemble in
one possible way.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the cloned plasmid
28.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter. The transformed plasmid will be amplified after transforming the final ligated
plasmid into α5 E. coli.

Procedure
The α5 E. coli cells were transformed according to the “Transformation” protocol. 50 μL of
the α5 E. coli and 2 μL of the ligation product were added. The cells were incubated for 30
minutes on ice, for 30 seconds at 42 °C and 5 minutes on ice. 700 μL of SOC medium were
added and the cells were incubated for 40 minutes at 37 °C and then centrifuged. Most of
the supernatant was discarded and the cells were mixed with the remaining supernatant and
plated. Additionally, a 1:10 dilution was plated and the plates were incubated at 37 °C.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the cloned plasmid
29.07.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter. The transformed plasmid will be amplified after transforming the final ligated
plasmid into α5 E. coli.

Procedure
The plates were taken out of the incubator and the 1:10 plate was stored at
room-temperature, while the non-diluted plate was stored at 4 °C.

Results
Four colonies were observed on the non-diluted plate and no colonies were observed on the
1:10 diluted plate.
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—------------------------------------------------------------------------------------------------------------------------

Amplification of the cloned plasmid
01.08.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter. The transformed plasmid will be amplified after transforming the final ligated
plasmid into α5 E. coli.

Procedure
Three of the four colonies were put into 10 mL of LB media + 5 uL of kanamycin and were
grown overnight at 37 °C. Additionally, the colonies put to growth were put on another plate
for growth.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the cloned plasmid
02.08.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter. The transformed plasmid will be extracted from α5 E. coli.

Procedure
From the colonies a colony PCR was made, picking colonies from the plate and adding them
to the master mix prepared according to the “PCR amplification” protocol. The primers added
were the ones from Bioreporter Part 2, which would indicate that the colonies contain the
plasmid.
Additionally, a plasmid purification was performed according to eponymous protocol. The
liquid culture was centrifuged in batches of 2 mL for 2 min at 6,800 x g. 250 μL of
resuspension buffer was added after the supernatant was discarded and the cell pellet was
resuspended by vortexing. 250 μL of lysis buffer was added and the tube inverted until the
mixture was slightly clear. The mixture was further incubated for 3 min at room temperature
before 350 μL of neutralisation solution was added. The extract was inverted, while clumps
were forming and centrifuged for 5 minutes at 12,000 x g. The extract was placed on the
GeneJET Spin Column and centrifuged for 1 minute at 11,000 x g. 500 μL of the wash
solution were applied twice interrupted by centrifugation steps and discard of the
flowthrough. Washing was followed by an extended centrifugation step of 2 minutes. The
spin column was placed on a new 1.5 mL eppendorf tube and 50 μL of elution buffer applied,
incubated for 3 minutes at room temperature and centrifuged for 2 minutes. The
concentration of each plasmid was determined using the nanodrop.
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Results
No, bands were observed in the colony PCR indicating that the transformation was not
successful (no data shown). However, the plasmid purification was successful reaching a
DNA high concentration of up to 49.83 ng/μL (Table 9).

Table 9. Measured DNA concentration in [ng/μL] for the amplified, extracted and purified pET28a-sfGFP
plasmid.

A260 A260/A280 Concentration in [ng/μL]
Ligated plasmid 1 1.70 ± 0.04 0.741± 0.02 37.03 ± 0.84
Ligated plasmid 2 1.67 ± 0.04 1.00 ± 0.00 49.83 ± 0.06
Ligated plasmid 3 1.64 ± 0.14 0.74 ± 0.05 37.20 ± 2.62

Conclusion
The colony PCR might have not worked due to inhibition of other components present in the
E. coli and we will repeat a general PCR with the extracted plasmid tomorrow.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the cloned plasmid
03.08.2022

Aim
The BBa_K4159009 contains the AgrC and AgrA genes and will be used to detect AIP
presence and will be inserted into the pET28a-sfGFP plasmid, which is the backbone of the
bioreporter. The transformed plasmid will be extracted from α5 E. coli.

Procedure
2x Phusion Master Mix, new sterile water, forward and reverse primer and purified and
ligated plasmids were combined according to the “PCR amplification” protocol and put into
the thermocycler for amplification. An additional positive control was included, which was a
previous purified BBa_K4159009 sample Extraction 3. The resulting amplification product
was loaded onto a 1 % agarose gel, which was stained with ethidium bromide and run
according to the “Agarose gel electrophoresis” protocol.

Results
The agarose gel showed three clear bands indicating that successful transformation and
ligation of the plasmid took place (Figure 11)
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Figure 11. 1 % agarose gel of the transformed and purified plasmid marked as P1, P2 and P3. Including a
negative control (NC) and a positive control (PC). The marker [M] includes the GeneRulerTM ladder mix,
ready-to-use with the base pairs [bp] indicated on the left side.

—------------------------------------------------------------------------------------------------------------------

Amplification of the BBa_K4159011 part
09.08.2022

Aim
Amplification of the BBa_K4159011 part for the insertion into the pET28a-sfGFP plasmid.
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. The
primers will add the XbaI and NcoI restriction sites to add the part into the plasmid.

Procedure
The ordered BBa_K4159011 part was diluted to 10 ng/μL and the primers were diluted to a
stock solution of 100 μM and a working solution of 10 μM. 2x Phusion Master Mix, sterile
water, forward and reverse primer and the 10 ng/μL of BBa_K4159011 part were combined
according to the “PCR amplification” protocol and put into the thermocycler for amplification.
The annealing temperature was set to 65 °C. The resulting amplification product was loaded
onto a 1 % agarose gel, which was stained with ethidium bromide and run according to the
“Agarose gel electrophoresis” protocol. The PCR amplification was repeated with the same
protocol, but the BBa_K4159011 part concentration was increased to 25 ng/μL and the
annealing temperature increased to 66 °C. Another agarose gel electrophoresis based on
the same protocol was performed. The second PCR of the BBa_K4159011 part was gel
extracted according to the “Gel extraction” protocol. The bands were cut out from the
agarose gel and 700 μL of NT1 were added. The sample was heated at 50 °C and vortexed
until the gel piece dissolved. The dissolved gel was loaded onto the column and centrifuged
for 30 seconds at 11,000 x g. 700 μL of NT3 were added to the column and centrifuged for 1
minute. Another dry centrifugation step was performed before 30 μL of NE were added onto
the column in a new eppendorf tube. The sample was incubated for 3 minutes at 37 °C and
centrifuged before being stored at - 20 °C.
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Results
No amplified BBa_K4159011 part was observed in the first PCR reaction performed (Figure
12).

Figure 12. 1 % agarose gel of the amplified BBa_K4159011 part. The marker [M] includes the GeneRulerTM

ladder mix, ready-to-use with the base pairs [bp] indicated on both sides.

The second PCR reaction showed positive results and a band at around 268 bp was
detected (Figure 13).

Figure 13. 1 % agarose gel of the amplified BBa_K4159011 part. The marker [M] includes the GeneRulerTM

ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

The DNA concentration was measured at 7.8 ng/µL with a purity of 1.41 for the A260/A280
value.

Conclusion
The DNA concentration and purity of the BBa_K4159009 part was not very high; therefore, it
was decided that the PCR will be repeated and the annealing temperature and DNA
concentration changed.
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—------------------------------------------------------------------------------------------------------------------------

Amplification of the BBa_K4159011 part
10.08.2022

Aim
Amplification of the BBa_K4159011 part for the insertion into the pET28a-sfGFP plasmid.
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. The
primers will add the XbaI and NcoI restriction sites to add the part into the plasmid.

Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159011 part were combined according to the “PCR amplification” protocol and put
into the thermocycler for amplification. The annealing temperature was set to 64 °C. The
resulting amplification product was loaded onto a 1 % agarose gel, which was stained with
ethidium bromide and run according to the “Agarose gel electrophoresis” protocol. The PCR
of the BBa_K4159011 part was gel extracted according to the “Gel extraction” protocol. The
bands were cut out from the agarose gel and 700 μL of NT1 were added. The sample was
heated at 50 °C and vortexed until the gel piece dissolved. The dissolved gel was loaded
onto the column and centrifuged for 30 seconds at 11,000 x g. 700 μL of NT3 were added to
the column and centrifuged for 1 minute. Another dry centrifugation step was performed
before 30 μL of NE were added onto the column in a new eppendorf tube. The sample was
incubated for 3 minutes at 37 °C and centrifuged before being stored at - 20 °C.

Results
The BBa_K4159011 part was successfully amplified and a band was seen at around 268 bp.

Figure 14. 1 % agarose gel of the amplified BBa_K4159011 part. The marker [M] includes the GeneRulerTM

ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

The DNA concentration was measured at 7.9 ng/µL with a purity of 1.29 for the A260/A280
value.

21

http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011


Conclusion
It was decided that no satisfying DNA concentration and purity was reached. Therefore, the
PCR shall be repeated in the form of a gradient PCR.

—------------------------------------------------------------------------------------------------------------------------

Amplification of the BBa_K4159011 part
11.08.2022

Aim
Amplification of the BBa_K4159011 part for the insertion into the pET28a-sfGFP plasmid.
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. The
primers will add the XbaI and NcoI restriction sites to add the part into the plasmid.

Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159011 part were combined according to the “PCR amplification” protocol halving
the reaction to only 25 μL and put into the thermocycler for amplification. A gradient PCR
was performed with 62 °C, 63 °C and 68 °C in the same thermocycler. The resulting
amplification product was loaded onto a 1 % agarose gel, which was stained with ethidium
bromide and run according to the “Agarose gel electrophoresis” protocol. The PCR of the
BBa_K4159011 part was gel extracted according to the “Gel extraction” protocol. The bands
were cut out from the agarose gel and all two bands of 62 °C and 63 °C were combined,
while the band at 68 °C was not. 700 μL of NT1 were added. The sample was heated at 50
°C and vortexed until the gel piece dissolved. The dissolved gel was loaded onto the column
and centrifuged for 30 seconds at 11,000 x g. 700 μL of NT3 were added to the column and
centrifuged for 1 minute. Another dry centrifugation step was performed before 30 μL of NE
were added onto the column in a new eppendorf tube. The sample was incubated for 3
minutes at 37 °C and centrifuged before being stored at - 20 °C.

Results
The BBa_K4159011 part was successfully amplified and a band was seen at around 268 bp.

Figure 15. 1 % agarose gel of the amplified BBa_K4159011 part with differing annealing temperature at
62 °C, 63 °C and 68 °C. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base
pairs [bp] indicated on both sides.
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The DNA concentration of the band from the annealing temperature 62 °C and 63 °C was
measured at 17.5 ng/µL with a purity at A260/280 of 1.95 and the the band from the
annealing temperature 68 °C was measured at 10.5 ng/µL with a purity at A260/280 of 1.42.

Conclusion
The DNA concentration and purity at the lower annealing temperature was successful and it
can be continued with the digestion and ligation.

—------------------------------------------------------------------------------------------------------------------------

Digestion of the BBa_K4159011 part
12.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
Both the pET28a-sfGFP plasmid containing BBa_K4159009 and BBa_K4159011 were
digested with XbaI and NcoI in the Tango buffer at 37 °C for 1 h according to the following
table (Table 10).

Table 10. Ingredients, and volume for the previously ligated plasmid and the BBa_K4159011 part for the
digestion reaction.

Ingredient Volume for pET28a-sfGFP
plasmid containing
BBa_K4159009 in [µL]

Volume for BBa_K4159011
in [µL]

Tango Buffer 3 3.5

DNA sample 20 28.5

XbaI 1.5 1.5

NcoI 1.5 1.5

Nuclease-free water 4 /

The digest was loaded onto a 1 % agarose gel, which was stained with ethidium bromide
and run according to the “Agarose gel electrophoresis” protocol.

Results
The digest of the BBa_K4159011 part was successfully observed on the gel (Figure 16a).
The digested plasmid was present in two bands (Figure 16b).

23

http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159009
http://parts.igem.org/Part:BBa_K4159009
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159009
http://parts.igem.org/Part:BBa_K4159011
http://parts.igem.org/Part:BBa_K4159011


a)                           b)

Figure 16. 1 % agarose gel of the digested BBa_K4159011 part (a) and the digested plasmid containing
the BBa_K4159009 part (b). The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the
base pairs [bp] indicated on the left side.

Conclusion
The estimated concentration of the BBa_K4159011 part seemed too low for further gel
extraction, while the plasmid presented incomplete digestion, which may be due to
supercoiling the wrong buffer or short incubation time.

—------------------------------------------------------------------------------------------------------------------------

Digestion of the BBa_K4159011 part
13.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
Both the pET28a-sfGFP plasmid containing BBa_K4159009 and BBa_K4159011 were
digested with XbaI and NcoI in the Tango buffer at 37 °C for 1 h according to the previous
table (Table 10). The digest was loaded onto a 1 % agarose gel, which was stained with
ethidium bromide and run according to the “Agarose gel electrophoresis” protocol. Both
digests were gel extracted according to the “Gel extraction” protocol. The bands were cut out
from the agarose gel and 700 μL of NT1 were added. The sample was heated at 50 °C and
vortexed until the gel piece dissolved. The dissolved gel was loaded onto the column and
centrifuged for 30 seconds at 11,000 x g. 700 μL of NT3 were added to the column and
centrifuged for 1 minute. Another dry centrifugation step was performed before 30 μL of NE
were added onto the column in a new eppendorf tube. The sample was incubated for 3
minutes at 37 °C and centrifuged before being stored at - 20 °C.
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Figure 16. 1 % agarose gel of the digested plasmid containing the BBa_K4159009 part. The marker [M]
includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

Results
The digest of the BBa_K4159011 part and pET28a-sfGFP plasmid containing
BBa_K4159009 were successfully observed on the gel (Figure X). The DNA concentrations
were measured at 11.8 ng/µL for BBa_K4159011 and 3.1 ng/µL for pET28a-sfGFP plasmid
containing BBa_K4159009.

—------------------------------------------------------------------------------------------------------------------------

Ligation of the BBa_K4159011 part and Transformation into TOP10 E. coli
14.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
The digests were ligated according to the “Ligation reaction” protocol (Table 14). The
products were ligated for 1 hour.
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Table 11. Ligation reaction in 3:1 ratio and 5:1 ratio of BBa_K4159011 and the pET28a-sfGFP plasmid
including concentration and volume in [μL].

Product Concentration Volume for 3:1
ratio in [μL]

Volume for 5:1
ratio in [μL]

pET28a-sfGFP plasmid
+ BBa_K4159009

30 ng 9.67 9.67

BBa_K4159011 3:1: 2.84 ng 0.24 0.40
5:1: 4.73 ng

Rapid Ligation Buffer 5x 1.50 1
T4 DNA Ligase 5 U/μL 1.00 1.5
nuclease-free water 2.59 2.43
Total volume 15 15

The ligated product was ligated into TOP10 cells according to the “Transformation” protocol.
50 μL of the α5 E. coli and 2 μL of the ligation product were added. The cells were incubated
for 30 minutes on ice, for 30 seconds at 42 °C and 5 minutes on ice. 700 μL of SOC medium
were added and the cells were incubated for 40 minutes at 37 °C and then centrifuged. Most
of the supernatant was discarded and the cells were mixed with the remaining supernatant
and plated.

—------------------------------------------------------------------------------------------------------------------

Digestion of the BBa_K4159011 part and Transformation into TOP10 E. coli
17.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
The restriction digestion of BBa_K4159011 was repeated with XbaI and NcoI in the Tango
buffer at 37 °C for 1 h according to the previous table (Table 10). The digest was loaded onto
a 1 % agarose gel, which was stained with ethidium bromide and run according to the
“Agarose gel electrophoresis” protocol.

Results
The digest of the BBa_K4159011 part was successfully observed on the gel (Figure 17).
Since the band was similar to the previous faint bands, the protocol of gel extraction was not
performed and the gel discarded.
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Figure 17. 1 % agarose gel of the digested plasmid containing the BBa_K4159009 part indicated as P and
the BBa_K4159011 part indicated as D. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use
with the base pairs [bp] indicated on the left side.

—------------------------------------------------------------------------------------------------------------------------

Digestion of the BBa_K4159011 part and Transformation into TOP10 E. coli
18.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
The digested BBa_K4159011 part and the digested pET28a-sfGFP plasmid containing
BBa_K4159009 were ligated in a 3:1 ratio (Table 14).The reaction was run for 1 hour at room
temperature. The ligated product was transformed into Top10 cells for which the
“Transformation” protocol was followed. The Top10 E. coli cells were transformed according
to the “Transformation” protocol. 100 μL of the Top10 E. coli and 20 μL of the ligation product
were added. The cells were incubated for 30 minutes on ice, for 30 seconds at 42 °C and
5 minutes on ice. 700 μL of SOC medium were added and the cells were incubated for
40 minutes at 37 °C and then centrifuged. Most of the supernatant was discarded and the
cells were mixed with the remaining supernatant and plated and the plates were incubated at
37 °C.

—------------------------------------------------------------------------------------------------------------------------
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Transformation into TOP10 E. coli
19.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Results
No colonies were observed on the LB agar plate containing kanamycin.

—------------------------------------------------------------------------------------------------------------------

Amplification and Transformation of the BBa_K4159011 part
24.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159011 part were combined according to the “PCR amplification” at an annealing
temperature of 67 °C. The resulting amplification product was loaded onto a 1 % agarose
gel, which was stained with ethidium bromide and run according to the “Agarose gel
electrophoresis” protocol. The amplified BBa_K4159011 part was gel extracted with the
GeneJet Kit according to the “Gel extraction according to GeneJet Kit” protocol. The bands
were cut out from the agarose gel and 700 μL of binding buffer were added. The sample was
heated at 50 °C and vortexed until the gel piece dissolved. The dissolved gel was loaded
onto the column and centrifuged for 1 minute at 12,000 x g. 700 μL of wash buffer were
added to the column and centrifuged for 1 minute. Another dry centrifugation step was
performed before 50 μL of elution were added onto the column in a new eppendorf tube and
centrifuged. Additionally, a ligation of the digestion product from the 13th of August was
performed according to the ligation protocol (Table 12). The products were ligated for 3
hours at room temperature.
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Table 12. Ligation reaction in 3:1 ratio and 5:1 ratio of BBa_K4159011 and the pET28a-sfGFP plasmid
including concentration and volume in [μL]

Product Concentration Volume for 3:1
ratio in [μL]

Volume for 5:1
ratio in [μL]

pET28a-sfGFP plasmid
+ BBa_K4159009

50 ng 16.12 9.67

BBa_K4159011 3:1: 5.01 ng 0.41 0.70
5:1: 8.37 ng

Rapid Ligation Buffer 5x 1.50 1
T4 DNA Ligase 5 U/μL 1.00 1.5
nuclease-free water 2.59 2.43
Total volume 15 15

The ligated product was transformed into α5 cells for which the “Transformation” protocol
was followed. The α5 E. coli cells were transformed according to the “Transformation”
protocol. 100 μL of the α5 E. coli and 20 μL of the ligation product were added. The cells
were incubated for 30 minutes on ice, for 30 seconds at 42 °C and 5 minutes on ice. 700 μL
of SOC medium were added and the cells were incubated for 40 minutes at 37 °C and then
centrifuged. Most of the supernatant was discarded and the cells were mixed with the
remaining supernatant and plated and the plates were incubated at 37 °C.

Results
The BBa_K4159011 part was successfully amplified and a band was seen at around 268 bp
(Figure 18).

Figure 18. 1 % agarose gel of the amplified BBa_K4159011 part, The marker [M] includes the GeneRulerTM

ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

—------------------------------------------------------------------------------------------------------------------------
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Digestion and Transformation of the BBa_K4159011 part
25.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
The gel extracted amplified BBa_K4159011 part was digested as well as the plasmid for 2
hours at 37 °C (Table 13).

Table 13. Ingredients, and volume for the previously ligated plasmid and the BBa_K4159011 part for the
digestion reaction.

Ingredient Volume for pET28a-sfGFP
plasmid containing
BBa_K4159009 in [µL]

Volume for BBa_K4159011
in [µL]

Tango Buffer 4.12 3

DNA sample 37.8 29.4

XbaI 4 4

NcoI 4 4

Nuclease-free water / /

The resulting digestion products were loaded onto a 1 % agarose gel, which was stained
with ethidium bromide and run according to the “Agarose gel electrophoresis” protocol.
The amplified BBa_K4159011 part was gel extracted with the GeneJet Kit according to the
“Gel extraction according to GeneJet Kit” protocol. The bands were cut out from the agarose
gel and 700 μL of binding buffer were added. The sample was heated at 50 °C and vortexed
until the gel piece dissolved. The dissolved gel was loaded onto the column and centrifuged
for 1 minute at 12,000 x g. 700 μL of wash buffer were added to the column and centrifuged
for 1 minute. Another dry centrifugation step was performed before 50 μL of elution were
added onto the column in a new eppendorf tube and centrifuged.

Additionally, two more transformed colonies containing the pET28a-sfGFP plasmid
containing the BBa_K4159009 part were inoculated into Lb+kanamycin to enrich the
plasmid.

Results
The digestion of the pET28a-sfGFP plasmid containing BBa_K4159009 was very
successful and a strong band was observed on the agarose gel, while the digestion of
the BBa_K4159011 part was not as successful (no data shown).
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Both the bands were purified and a DNA concentration of 1.6 ng/µL for the
BBa_K4159011 part and of 3 ng/µL for the pET28a-sfGFP plasmid containing
BBa_K4159009 was measured.

—------------------------------------------------------------------------------------------------------------------

Digestion and Transformation of the BBa_K4159011 part
26.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
The digested products from the 25th of August were ligated for 3 hours at room temperature
(Table 15). The ligated product was transformed into α5 cells for which the “Transformation”
protocol was followed. The α5 E. coli cells were transformed according to the
“Transformation” protocol. 100 μL of the α5 E. coli and 20 μL of the ligation product were
added. The cells were incubated for 30 minutes on ice, for 30 seconds at 42 °C and
5 minutes on ice. 700 μL of SOC medium were added and the cells were incubated for
40 minutes at 37 °C and then centrifuged. Most of the supernatant was discarded and the
cells were mixed with the remaining supernatant and plated and the plates were incubated at
37 °C. An additional ligation of the BBa_K4159011 part was performed. Another
amplification of the BBa_K4159011 part was performed with 2x Phusion Master Mix, sterile
water, forward and reverse primer and the 2 μL of BBa_K4159011 part were combined
according to the “PCR amplification” at an annealing temperature of 62 °C and 63 °C. The
resulting amplification product was loaded onto a 1 % agarose gel, which was stained with
ethidium bromide and run according to the “Agarose gel electrophoresis” protocol. The
amplified BBa_K4159011 part was gel extracted with the GeneJet Kit according to the “Gel
extraction according to GeneJet Kit” protocol. The bands were cut out from the agarose gel
and 700 μL of binding buffer were added. The sample was heated at 50 °C and vortexed
until the gel piece dissolved. The dissolved gel was loaded onto the column and centrifuged
for 1 minute at 12,000 x g. 700 μL of wash buffer were added to the column and centrifuged
for 1 minute. Another dry centrifugation step was performed before 50 μL of elution were
added onto the column in a new eppendorf tube and centrifuged.
The inoculated colonies containing the plasmid with the BBa_K4159009 part were purified.
The liquid culture was centrifuged in batches of 2 mL for 2 min at 6,800 x g. 250 μL of
resuspension buffer was added after the supernatant was discarded and the cell pellet was
resuspended by vortexing. 250 μL of lysis buffer was added and the tube inverted until the
mixture was slightly clear. The mixture was further incubated for 3 min at room temperature
before 350 μL of neutralisation solution was added. The extract was inverted, while clumps
were forming and centrifuged for 5 minutes at 12,000 x g. The extract was placed on the
GeneJET Spin Column and centrifuged for 1 minute at 11,000 x g. 500 μL of the wash
solution were applied twice interrupted by centrifugation steps and discard of the
flowthrough. Washing was followed by an extended centrifugation step of 2 minutes. The
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spin column was placed on a new 1.5 mL eppendorf tube and 50 μL of elution buffer applied,
incubated for 3 minutes at room temperature and centrifuged for 2 minutes. The plasmids
were stored at - 20 °C.

Results
The amplification of the BBa_K4159011 part went well and two bands were observed on the
gel with a stronger band at 63 °C than 62 °C (Figure 19).

Figure 19. 1 % agarose gel of the amplified BBa_K4159011 part at 62 °C and 63 °C. E indicates empty
wells. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp]
indicated on the left side.

The amplified BBa_K4159011 part had a concentration of 24.3 ng/µL.

—------------------------------------------------------------------------------------------------------------------------

Amplification and Digestion of the BBa_K4159011 part
27.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
The amplified BBa_K4159011 part was digested and incubated for 1 hour at 37 °C (Table
14).
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Table 14. Ingredients, and volume for the previously ligated plasmid and the BBa_K4159011 part for the
digestion reaction.

Volume
Buffer 2 µL
Part 1 (243 ng) 10 µL
Enzymes XbaI 1.5 µL

NcoI 1.5 µL

The digest was loaded onto a 1 % agarose gel, which was stained with ethidium bromide
and run according to the “Agarose gel electrophoresis” protocol. The digested
BBa_K4159011 part was gel extracted with the GeneJet Kit according to the “Gel extraction
according to GeneJet Kit” protocol. The bands were cut out from the agarose gel and 700 μL
of binding buffer were added. The sample was heated at 50 °C and vortexed until the gel
piece dissolved. The dissolved gel was loaded onto the column and centrifuged for 1 minute
at 12,000 x g. 700 μL of wash buffer were added to the column and centrifuged for 1 minute.
Another dry centrifugation step was performed before 50 μL of elution were added onto the
column in a new eppendorf tube and centrifuged.

Results
No colonies were observed on the plate from the transformation of the previous day.
The digest was observed as a strong band on the agarose gel (Figure 20).

Figure 20. 1 % agarose gel of the digested BBa_K4159011 part. The marker [M] includes the GeneRulerTM

ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

The DNA concentration of the BBa_K4159011 part was measured at 1 ng/µL.

—------------------------------------------------------------------------------------------------------------------------

Digestion and Transformation of the BBa_K4159011 part
29.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
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part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Procedure
The pET28a-sfGFP plasmid containing BBa_K4159009 was digested for 1 hour at 37 °C
(Table 15).

Table 15. Ingredients, and volume for the previously ligated plasmid containing the BBa_K4159009 part
for the digestion reaction.

Volume in
[µL]

Buffer 4
Plasmid (1 µg) 27
Enzymes XbaI 3

NcoI 3
Water 3

The digest was loaded onto a 1 % agarose gel, which was stained with ethidium bromide
and run according to the “Agarose gel electrophoresis” protocol. The digested
pET28a-sfGFP plasmid containing BBa_K4159009 was gel extracted with the GeneJet Kit
according to the “Gel extraction according to GeneJet Kit” protocol. The bands were cut out
from the agarose gel and 700 μL of binding buffer were added. The sample was heated at
50 °C and vortexed until the gel piece dissolved. The dissolved gel was loaded onto the
column and centrifuged for 1 minute at 12,000 x g. 700 μL of wash buffer were added to the
column and centrifuged for 1 minute. Another dry centrifugation step was performed before
50 μL of elution were added onto the column in a new eppendorf tube and centrifuged. The
DNA concentration was measured via the nanodrop. A ligation of the digested
pET28a-sfGFP plasmid containing BBa_K4159009 and the BBa_K4159011 part was
performed at 37 °C for 1 hour (Table 16).

Table 16. Ingredients, and volume for the previously ligated plasmid and the BBa_K4159011 part for the
digestion reaction.

Product Concentration Volume for 3:1
ratio in [μL]

Volume for 5:1
ratio in [μL]

pET28a-sfGFP plasmid
+ BBa_K4159009

50 ng 19.2 19.2

BBa_K4159011 3:1: 5.01 ng 4.72 7.88
5:1: 8.37 ng

Rapid Ligation Buffer 5x 3 3.5
T4 DNA Ligase 5 U/μL 3 3
nuclease-free water / 1.4
Total volume 30 30

The ligated product was transformed into Top10 cells for which the “Transformation” protocol
was followed. The Top10 E. coli cells were transformed according to the “Transformation”
protocol. 100 μL of the Top10 E. coli and 20 μL of the ligation product were added. The cells
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were incubated for 30 minutes on ice, for 30 seconds at 42 °C and 5 minutes on ice. 700 μL
of SOC medium were added and the cells were incubated for 40 minutes at 37 °C and then
centrifuged. Most of the supernatant was discarded and the cells were mixed with the
remaining supernatant and plated and the plates were incubated at 37 °C.

Results
The digestion of the pET28a-sfGFP plasmid containing BBa_K4159009 was successful and
a DNA concentration of 2.6 ng/µL with an A260/A280 value of 1.2 was gel extracted (Figure
21).

Figure 21. 1 % agarose gel of the digested pET28a-sfGFP plasmid containing BBa_K4159009 indicated as
P. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on
the left side.

—------------------------------------------------------------------------------------------------------------------

Transformation of the BBa_K4159011 part
30.08.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes.

Results
No colonies were observed on the plates.

—------------------------------------------------------------------------------------------------------------------------
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Amplification of the new BBa_K4159011 part
05.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
An amplification of the new BBa_K4159011 part was performed with 2x Phusion Master Mix,
sterile water, forward and reverse primer and the 2 μL of BBa_K4159011 part were
combined according to the “PCR amplification” at an annealing temperature of 63 °C. The
resulting amplification product was loaded onto a 1 % agarose gel, which was stained with
ethidium bromide and run according to the “Agarose gel electrophoresis” protocol.

Results
In the agarose gel there was no band observed in the expected size range of the
BBa_K4159011 part, therefore, no gel extraction was performed (Figure 22).

Figure 22. 1 % agarose gel of the amplified BBa_K4159011 part indicated as Part 1. The marker [L]
includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

—------------------------------------------------------------------------------------------------------------------------
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Amplification of the new BBa_K4159011 part
07.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159011 part were combined according to the “PCR amplification” at an annealing
temperature of 63 °C. The resulting amplification product was loaded onto a 1 % agarose
gel, which was stained with ethidium bromide and run according to the “Agarose gel
electrophoresis” protocol. The amplified BBa_K4159011 part was gel extracted with the
GeneJet Kit according to the “Gel extraction according to GeneJet Kit” protocol. The bands
were cut out from the agarose gel and 700 μL of binding buffer were added. The sample was
heated at 50 °C and vortexed until the gel piece dissolved. The dissolved gel was loaded
onto the column and centrifuged for 1 minute at 12,000 x g. 700 μL of wash buffer were
added to the column and centrifuged for 1 minute. Another dry centrifugation step was
performed before 50 μL of elution were added onto the column in a new eppendorf tube and
centrifuged.

Results
The amplification of the BBa_K4159011 part was successful and a DNA concentration of
8 ng/µL with an A260/A280 value of 1.68 was gel extracted (Figure 23).

Figure 23. 1 % agarose gel of the amplified BBa_K4159011 part indicated as Part 1. The marker [L]
includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.
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Conclusion
It was decided due to the smear in the gel that the amplification should be repeated,
because a clearer band was expected.

—------------------------------------------------------------------------------------------------------------------------

Amplification and Digestion of the new BBa_K4159011 part
09.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159011 part were combined according to the “PCR amplification” at an annealing
temperature of 63 °C and 64 °C. The resulting amplification product was loaded onto a 1 %
agarose gel, which was stained with ethidium bromide and run according to the “Agarose gel
electrophoresis” protocol. The amplified BBa_K4159011 part was gel extracted with the
GeneJet Kit according to the “Gel extraction according to GeneJet Kit” protocol. The bands
were cut out from the agarose gel and 700 μL of binding buffer were added. The sample was
heated at 50 °C and vortexed until the gel piece dissolved. The dissolved gel was loaded
onto the column and centrifuged for 1 minute at 12,000 x g. 700 μL of wash buffer were
added to the column and centrifuged for 1 minute. Another dry centrifugation step was
performed before 50 μL of elution were added onto the column in a new eppendorf tube and
centrifuged.
The gel extracted amplified BBa_K4159011 part was digested for 1 hour at 37 °C (Table 17).
The digest was loaded onto a 1 % agarose gel and run according to the “agarose gel
electrophoresis” protocol.

Table 17. Ingredients, and volume for the BBa_K4159011 part for the digestion reaction.

Ingredient Volume for BBa_K4159011 in [µL]

Tango Buffer 5

DNA sample 21.3

XbaI 2

NcoI 2

Nuclease-free water 1.7
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Results
The amplification of the BBa_K4159011 part was successful, however two different bands
were visible in the gel. A DNA concentration of 23.4 ng/µL with an A260/A280 value of 2.07
was gel extracted (Figure 24).

Figure 24. 1 % agarose gel of the amplified BBa_K4159011 part with two different annealing temperatures
of 63 °C and 64 °C. The marker [L] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs
[bp] indicated on the left side.

For the digestion product no clear band was observed on the 1 % agarose gel, therefore, it
was not proceeded with gel extraction (no data shown).

—------------------------------------------------------------------------------------------------------------------------

Digestion of the new BBa_K4159011 part
12.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
The BBa_K4159011 part was digested for 1 hour at 37 °C (Table 17). The digest was loaded
onto a 1 % agarose gel, which was stained with ethidium bromide and run according to the
“Agarose gel electrophoresis” protocol. 2x Phusion Master Mix, sterile water, forward and
reverse primer and the 10 ng/μL of BBa_K4159011 part were combined according to the
“PCR amplification” at an annealing temperature of 63 °C. The resulting amplification
product was loaded onto a 1 % agarose gel, which was stained with ethidium bromide and
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run according to the “Agarose gel electrophoresis” protocol. The amplified BBa_K4159011
part was gel extracted with the GeneJet Kit according to the “Gel extraction according to
GeneJet Kit” protocol. The bands were cut out from the agarose gel and 700 μL of binding
buffer were added. The sample was heated at 50 °C and vortexed until the gel piece
dissolved. The dissolved gel was loaded onto the column and centrifuged for 1 minute at
12,000 x g. 700 μL of wash buffer were added to the column and centrifuged for 1 minute.
Another dry centrifugation step was performed before 50 μL of elution were added onto the
column in a new eppendorf tube and centrifuged and stored at -20 °C.

Results
The first digestion showed two bands, but no ladder, therefore, it was not regarded as
suitable to proceed with (Figure 25).

Figure 25. 1 % agarose gel of the digested BBa_K4159011 part. X indicates an empty well. The marker [M]
includes the GeneRulerTM ladder mix, ready-to-use.

The amplification was repeated for the BBa_K4159011 part due to the presence of the two
bands during digestion (Figure 26). This was aimed to improve future digestion. The DNA
concentration was measured to be 8.5 ng/µL with a purity of 1.79.
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Figure 26. 1 % agarose gel of the amplified BBa_K4159011 part with two different annealing temperatures
of 63 °C and 62 °C. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs
[bp] indicated on the left side.

—------------------------------------------------------------------------------------------------------------------------

Digestion and Transformation of the new BBa_K4159011 part
13.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
The BBa_K4159011 part was digested for 1 hour at 37 °C (Table 18).

Table 18. Ingredients, and volume for the BBa_K4159011 part for the digestion reaction.

Ingredient Volume for BBa_K4159011 in [µL]

Tango Buffer 3.5

DNA sample 10

XbaI 1

NcoI 1

Nuclease-free water 24.5

The digest was loaded onto a 1 % agarose gel, which was stained with ethidium bromide
and run according to the “Agarose gel electrophoresis” protocol. After that the digestion of
the BBa_K4159011 part  was repeated (Table 19).
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Table 19. Ingredients, and volume for the BBa_K4159011 part for the digestion reaction.

Ingredient Volume for BBa_K4159011 in [µL]

Tango Buffer 3.5

DNA sample 20

XbaI 1

NcoI 1

Nuclease-free water 14.5

The digest was loaded onto a 1 % agarose gel, which was stained with ethidium bromide
and run according to the “Agarose gel electrophoresis” protocol. The digested
BBa_K4159011 part was gel extracted with the GeneJet Kit according to the “Gel extraction
according to GeneJet Kit” protocol. The bands were cut out from the agarose gel and 700 μL
of binding buffer were added. The sample was heated at 50 °C and vortexed until the gel
piece dissolved. The dissolved gel was loaded onto the column and centrifuged for 1 minute
at 12,000 x g. 700 μL of wash buffer were added to the column and centrifuged for 1 minute.
Another dry centrifugation step was performed before 50 μL of elution were added onto the
column in a new eppendorf tube. The extracted digest was ligated (Table 20).

Table 20. Ingredients, and volume for the previously ligated plasmid and the BBa_K4159011 part for the
digestion reaction.

Product Concentration Volume for 3:1
ratio in [μL]

Volume for 5:1
ratio in [μL]

pET28a-sfGFP plasmid
+ BBa_K4159009

50 ng 10 10

BBa_K4159011 3:1: 7.81 ng 1.22 2.04
5:1: 13.06 ng

Rapid Ligation Buffer 5x 4 4
T4 DNA Ligase 5 U/μL 1 1
nuclease-free water 3.78 2.96
Total volume 20 20

The ligated product was transformed into NEB α5 E. coli cells for which the “Transformation”
protocol was followed. The NEB α5 E. coli cells were transformed according to the
“Transformation” protocol. 100 μL of the NEB α5 E. coli and 20 μL of the ligation product
were added. The cells were incubated for 30 minutes on ice, for 30 seconds at 42 °C and
5 minutes on ice. 700 μL of SOC medium were added and the cells were incubated for
40 minutes at 37 °C and then centrifuged. Most of the supernatant was discarded and the
cells were mixed with the remaining supernatant and plated and the plates were incubated at
37 °C.
Additionally, the pET28a-sfGFP plasmid was digested for 1 hour at 37 °C with NcoI and PaeI
(Table 21).
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Table 21. Ingredients, and volume for the BBa_K4159011 part for the digestion reaction.

Ingredient Volume for BBa_K4159011 in [µL]

Tango Buffer 4

pET28a-sfGFP plasmid 28.65

PaeI 1

NcoI 1

Nuclease-free water 5.35

The digest was loaded onto a 1 % agarose gel, which was stained with ethidium bromide
and run according to the “Agarose gel electrophoresis” protocol. The digested
BBa_K4159011 part was gel extracted with the GeneJet Kit according to the “Gel extraction
according to GeneJet Kit” protocol. The bands were cut out from the agarose gel and 700 μL
of binding buffer were added. The sample was heated at 50 °C and vortexed until the gel
piece dissolved. The dissolved gel was loaded onto the column and centrifuged for 1 minute
at 12,000 x g. 700 μL of wash buffer were added to the column and centrifuged for 1 minute.
Another dry centrifugation step was performed before 50 μL of elution were added onto the
column in a new eppendorf tube and stored at -20 °C.

Results
The first digestion showed no bands, and it was probably due to the little DNA concentration
provided to the digestion reaction (no data shown). The second digestion of the new
BBa_K4159011 part was more successful and a DNA concentration of 6.4 ± 0.44 ng/µL with
a purity of 0.17 ± 0.06 and 1.72 ± 0.08 for the A260 and A260/A28ß value was identified,
respectively (Figure 27).

Figure 27. 1 % agarose gel of the digested BBa_K4159011 part. X indicates an empty well. The marker [M]
includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.
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The plasmid was digested with NcoI and PaeI, because if the new ligation would not
succeed it was aimed to combine all bioreporter parts for one ligation reaction. The ligation
of the pET28a-sfGFP plasmid was successful (Figure 28).

Figure 28. 1 % agarose gel of the digested pET28a-sfGFP plasmid. X indicates an empty well. The marker
[M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

—------------------------------------------------------------------------------------------------------------------------

Transformation of the new BBa_K4159011 part
14.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
A quality check for the sent twist product (new BBa_K4159011) was made and the product
was simply run on a 1 % agarose gel according to the “agarose gel electrophoresis”
protocol. Only 10 ng of the twist product was loaded on the gel.

Results
The transformation for both the 5:1 and 3:1 ratio was successful and several colonies were
observed (Figure 29).
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Figure 29. Successful transformation for the ligation 3:1 (pET28a-sfGFP plasmid containing the
BBa_K4159009:BBa_K4159011) reaction in NEB α5 E. coli cells.

The quality check resulted in one faint band confirming good quality of the Twist product
(Figure 30).

Figure 30. 1 % agarose gel of the Twist product (BBa_K4159011). X indicates an empty well. The marker
[M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp] indicated on the left side.

Conclusion
Since, there was only one band observed in the twist product, it was assumed that during
the PCR reaction the product annealed itself causing the amplification of a bigger band as
well.

—------------------------------------------------------------------------------------------------------------------------

Colony PCR
15.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
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part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
The final constructed bioreporter was isolated using the “Plasmid Purification” protocol. The
liquid culture was centrifuged in batches of 2 mL for 2 min at 6,800 x g. 250 μL of
resuspension buffer was added after the supernatant was discarded and the cell pellet was
resuspended by vortexing. 250 μL of lysis buffer was added and the tube inverted until the
mixture was slightly clear. The mixture was further incubated for 3 min at room temperature
before 350 μL of neutralisation solution was added. The extract was inverted, while clumps
were forming and centrifuged for 5 minutes at 12,000 x g. The extract was placed on the
GeneJET Spin Column and centrifuged for 1 minute at 11,000 x g. 500 μL of the wash
solution were applied twice interrupted by centrifugation steps and discard of the
flowthrough. Washing was followed by an extended centrifugation step of 2 minutes. The
spin column was placed on a new 1.5 mL eppendorf tube and 50 μL of elution buffer applied,
incubated for 3 minutes at room temperature and centrifuged for 2 minutes. The
concentration of the plasmid was determined using the nanodrop. Four different PCR
reactions were run according to the “PCR amplification” protocol utilising both primers for the
BBa_K4159009 part with an annealing temperature of 56 °C, both primers for the
BBa_K4159011 part with an annealing temperature of 60 °C, a mix of the forward primer of
BBa_K4159009 and reverse primer of BBa_K4159011 as well as the opposite with an
annealing temperature of 63 °C. 1-2 µL of sample were added.

—------------------------------------------------------------------------------------------------------------------------

Colony PCR
16.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
The PCR reaction of the previous day was run on a 1 % agarose gel according to the
“agarose gel electrophoresis” protocol.

Results
The PCR reaction showed bands, however for the mixed primers no bands were visible as
well as some bands were visible in the negative controls (Figure 31).
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Figure 31. 1 % agarose gel of the final bioreporter. P1 is amplified with the primers for part 1, P2 is
amplified with the primers for part 2 and P12 is amplified with the reverse primer of part 1 and the
forward primer of part 2 and P21 is amplified with the reverse primer of part 2 and the forward primer of
part 1. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base pairs [bp]
indicated on the left side.

Conclusion
It was assumed that the primers may have gotten confused during the PCR reaction and that
the reaction should be repeated.

—------------------------------------------------------------------------------------------------------------------------

Colony PCR and Transformation
21.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Procedure
A new dilution of the primers for both the BBa_K4159011 part and the BBa_K4159009 part
was prepared from the stock to not get any false positive results. The bioreporter was
amplified with both primers preparing 2 different master mixes according to the “PCR
amplification” protocol. The amplified PCR products were run on a 1 % agarose gel
according to the “agarose gel electrophoresis” protocol.
Because the bioreporter was confirmed correct with the PCR reaction it was decided to
transform it to BL21 E. coli cells, which are expression cells.The BL21 E. coli cells were
transformed according to the “Transformation” protocol with the previously purified
bioreporter. 100 μL of the BL21 E. coli and 20 μL of the ligation product were added. The
cells were incubated for 30 minutes on ice, for 30 seconds at 42 °C and 5 minutes on ice.
700 μL of SOC medium were added and the cells were incubated for 40 minutes at 37 °C
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and then centrifuged. Most of the supernatant was discarded and the cells were mixed with
the remaining supernatant and plated and the plates were incubated at 37 °C.

Results
The amplification of both the BBa_K4159011 part and the BBa_K4159009 part was
successful and the negative controls were negative, confirming that the transformation was a
success (Figure 32).

Figure 32. 1 % agarose gel of the final bioreporter. Part 1 (BBa_K4159009) is amplified with the primers
for part 1, Part 2 (BBa_K4159011) is amplified with the primers for part 2. X indicates empty wells and NC
the negative controls. The marker [M] includes the GeneRulerTM ladder mix, ready-to-use with the base
pairs [bp] indicated on the left side.

—------------------------------------------------------------------------------------------------------------------------

Transformation
22.09.2022

Aim
The BBa_K4159011 contains the pBAD and P2 promoter. The P2 promoter induces constant
expression of the AgrA and AgrC gene, while pBAD is inducible upon AIP presence. This
part will be inserted into the pET28a-sfGFP plasmid already containing the BBa_K4159009
part that encodes for the AgrC and AgrA genes. Because the previously BBa_K4159011
part did not properly ligate, we assumed that the two promoters might be too close to each
other and might cause steric hindrance. Therefore, we re-ordered the BBa_K4159011 part
with a longer spacer sequence from Twist.

Results
The transformation was successful and several colonies were observed (Figure 33).
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Figure 29. Successful transformation of the bioreporter into BL21 E. coli cells.

—------------------------------------------------------------------------------------------------------------------------

Measuring the bioreporter activity
29.9.2022

Aim
After the bioreporter was set up successfully, it needed to be measured for its function. The
idea is to induce it with AIP and measure the resulting green fluorescent signal.

Procedure
The transformed cells with part BBa_K4159011 and BBa_K4159009 containing plasmid, will
be inoculated in LB media for bioreporter measurements. Also negative control cells, cells
transformed with the GFP DARPin expression plasmid, are inoculated in LB media. Both
plasmids have the same selection marker, kanamycin, and both inoculations are going to be
done in the same conditions. The inoculated cells were left overnight (16 h) in 37 °C, shaking
200 rpm.

Results
Both cultures had grown fine overnight, and the experiments could proceed.

—---------------------------------------------------------------------------------------------------------------------

Measuring the bioreporter activity
30.9.2022

Aim
After the bioreporter was set up successfully, it needed to be measured for its function. The
idea is to induce it with AIP and measure the resulting green fluorescent signal.

Procedure
From the inoculated cells with part BBa_K4159011 and BBa_K4159009 containing plasmid,
and the cells containing the GFP DARPin expression plasmid, 80 µL of culture was added
into fresh LB media containing antibiotic (4 mL + kanamycin) . The cultures were grown at 37
°C in a shaking incubator 200rpm, until they reached OD600 0.6. After this we will take
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10 µL into 200 µL of new media and measure the OD600 growth and the GFP intensity with
the BioTek Synergy H1 Plate Reader for 10 h, and the machine will take measurements
every 20 min.

After the cultivation, as the bioreporter-1 culture and positive control-2 culture had the
closest OD600 we chose to proceed with these (see table 22). And as the OD600 was double
the amount we aimed for we decided to put 5 µL of culture instead of 10 µL, and this solved
the issue. We prepared the reading plate with our bioreporter culture, positive control and
blanks (200 µL LB+0.5 µLkanamycin). The added amount of AIP varied from 5 µL to 1 µL of
the more concentrated AIPs, and from 50 µL to 2 µL of the more diluted AIP’s.

Results
The cells were placed in the new media and OD600 was measured at 0 hours, we made 3
replicates of the bioreporter cultures and the negative control cultures.

Table 22. OD600 results form the bioreporter activity measurement for both the bioreporter and the
negative control (BL21 cells expressing the GFP-targeting DARPin).

Repetition Hour 0 Hour 3

Bioreporter

1 0.0776 1.285

2 2.430

3 1.030

Negative Control

1 0.0964 1.354

2 1.279

3 1.479

The placement of the blanks and samples can be seen in table 23. H stands for the higher
concentrated AIP dilution and L stands for the lower concentrated AIP dilution.
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Table 23. Placement of the samples in the 96-well plate for the bioreporter activity measurement.

The max reads (OD600 and GFP intensity at 470, 511 nm) from all wells can be seen in table
24.

Table 24. Max reads for OD600 and GFP intensity at 470, 511nm from the bioreporter activity
measurement.
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Below is the growth curve for the bioreporter cells in well F3 and the GFP intensity overtime,
from the 10 hour reading (Figure 33). The growth was very similar for all bioreporter and
negative control cells.

Figure 33. Cell growth and GFP fluorescence intensity measurements over 10 hours from well F3.

Below in Figure 32 is the measured average GFP signal from each induced well over the 10
hour reading time.
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Figure 33. Average GFP fluorescence intensity measured from each induced samples at 470 and 511nm
wavelength over 10 hours.

As seen from Figure 33, and the max reads from Table 24, the difference in GFP intensity
did clearly not correlate with the amount of AIP that was added in the induction phase. GFP
signals were also seen from the cells that were not induced.

Conclusion
Due to the expression of GFP in the non-induced cells it was suspected that there is an
issue with the promoter i.e. promoter leakage. Further testing of which of the promoters that
is activating transcription of the GFP gene is needed.
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