
GFP-targeting DARPin Expression
Background
For our partnership with TU Dresden we decided it would be of good knowledge how good a
DARPin could pass through the hydrogel. This would allow us to combine the treatment of
the phage display that TU Dresden is aiming for and our DARPin. It is already known that
DARPin treatment needs to be combinatorial; combining it with Dresden’s treatment might
be advantageous for the patient. Therefore, we are producing a DARPin for TU Dresden that
will be transported to Dresden and can be passed through their hydrogel. The amount of
DARPins passed through will be analysed by Dresden with the help of an ELISA. It was
decided to produce the GFP targeting DARPin, because we could promise for this high
affinity to the target GFP, which can be used in the ELISA.

Figure 1. GFP binding DARPin in pink (Hansen et al., 2017).

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

Amplification of the GFP binding DARPin (BBa_K4159005)
16.08.2022

Aim
Amplification of BBa_K4159005 that will be integrated into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid provided by our mentor Sami Jalil.
Originally, it was thought to be the pET42b-HF-BE3 plasmid, therefore when the part was
ordered with the needed restriction sites for the pET42b-HF-BE3 plasmid. An update needed
to be made to add the other restriction sites for the actual plasmid with PCR.

Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159005 part were combined according to the “PCR amplification” protocol and put
into the thermocycler for amplification. The annealing temperature was set to 59 °C. The
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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_K4159009 part was gel extracted according to the “Gel extraction” protocol. The
band was 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
A band was observed on the gel, which might be at the correct size, however no ladder was
visible (Figure 2).

Figure 2. Amplification of the GFP-targeting DARPin indicated as PC. X represents empty wells and M the
non visible marker.

Conclusion
There was a power out the day before, which might have possibly affected the gel run. The
PCR needs to be repeated. Additionally, the dye may have been added instead of the
marker.

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

Amplification of the GFP binding DARPin (BBa_K4159005)
17.08.2022

Aim
Amplification of BBa_K4159005 that will be integrated into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid provided by our mentor Sami Jalil.
Originally, it was thought to be the pET42b-HF-BE3 plasmid, therefore when the part was
ordered with the needed restriction sites for the pET42b-HF-BE3 plasmid. An update needed
to be made to add the other restriction sites for the actual plasmid with PCR.
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Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159005 part were combined according to the “PCR amplification” protocol and put
into the thermocycler for amplification. The annealing temperature was set to 59 °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_K4159009 part was gel extracted according to the “Gel extraction” protocol. The
expected size was 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. The PCR product and the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid were digested with Xbal and NcoI in
a total volume of 60 µL (Table 1).

Table 1. Ingredients and volumes of the restriction digestion.
Ingredient Volume for the

BBa_K4159005 part in [µL]
Volume for the
pET-Hisx6-rAPOBEC1-XTEN
-nCas9-UGI-NLS plasmid in
[µL]

Water 14.5 45
Tango buffer 3.5 6
DNA 20 6
XbaI 1 1
XhoI 1 1
total: 40 60

The digested products were run and observed on an agarose gel according to the “Agarose
gel electrophoresis” protocol. The digests were cut out from the agarose gel and stored at -
20 °C.

Results
On the 1 % agarose gel of the amplified BBa_K4159009 no bands were observed (no data
shown).

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

Amplification of the GFP binding DARPin (BBa_K4159005)
18.08.2022

Aim
Amplification of BBa_K4159005 that will be integrated into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid provided by our mentor Sami Jalil.
Originally, it was thought to be the pET42b-HF-BE3 plasmid, therefore when the part was
ordered with the needed restriction sites for the pET42b-HF-BE3 plasmid. An update needed
to be made to add the other restriction sites for the actual plasmid with PCR.
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Procedure
2x Phusion Master Mix, sterile water, forward and reverse primer and the 10 ng/μL of
BBa_K4159005 part were combined according to the “PCR amplification” protocol and put
into the thermocycler for amplification. The “PCR amplification” protocol was slightly modified
by halving the reaction volumes to a total volume of 25 µL. The annealing temperature was
set to 57 °C, 58 °C and 59 °C. The products were run on an agarose gel according to the
“agarose gel electrophoresis” protocol. After that the PCR was repeated with the
aforementioned protocol, the annealing temperature was set to 59 °C and the volume of the
applied DNA concentration was increased to 1 µL, 2 µL and 2.5 µL.

Results
Three trials of PCR were performed today making use of a gradient PCR and increasing the
applied DNA concentration, however, for all six possible reaction no successful amplification
was observed (no data shown).

Conclusion
It was decided that maybe the template might have very little concentration and that the DNA
concentration of it should be measured to have a more educated approximation of
application of template to the Master Mix. Additionally, it was put into consideration that
some of the reagents of the Master Mix might be contaminated with nucleases and
therefore, it was decided that they should be slowly changed to identify the agent of
contamination. Furthermore, it was considered to perform a two-step PCR to maybe
increase the DNA concentration.

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

Amplification, Digestion, Ligation and Transformation of the GFP binding DARPin
(BBa_K4159005)

19.08.2022

Aim
Amplification of BBa_K4159005 that will be integrated into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid provided by our mentor Sami Jalil.
Originally, it was thought to be the pET42b-HF-BE3 plasmid, therefore when the part was
ordered with the needed restriction sites for the pET42b-HF-BE3 plasmid. An update needed
to be made to add the other restriction sites for the actual plasmid with PCR.

Procedure
The DNA concentration of the BBa_K4159005 template was measured with the nanodrop
and a PCR reaction with two different volumes of 5 µL and 1µL of template with 2x Phusion
Master Mix, sterile water, forward and reverse primer was performed at an annealing
temperature of 65 °C recommended by our mentor Juuso. Furthermore, the PCR product
was amplified a second time by taking again both 1 µL and 5 µL of the previous two
reactions resulting in four more PCR reactions. All six PCR reactions were run on a 1 %
agarose gel according to the “Agarose gel electrophoresis” protocol. The bands of the
BBa_K4159005 part were gel extracted according to the “Gel extraction” protocol. The
expected size was cut out from the agarose gel and 700 μL of NT1 were added. The sample
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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. The PCR product and the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid were digested with Xbal and NcoI in
a total volume of 60 µL (Table 1). The digests were run on a 1 % agarose gel according to
the “Agarose gel electrophoresis” protocol. The bands of the BBa_K4159005 part were gel
extracted according to the “Gel extraction” protocol. The expected size was 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. The digests were then ligated in 3:1 and 5:1 (Table 2).

Table 2. Ligation reaction protocol including ingredients, concentrations and volumes in [µL] for 3:1 and
5:1 ligation of BBa_K4159005 part into the pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid.

Ingredients Concentratio
n

Volume in [uL]
in 5:1

Volume in [uL] in 3:1

plasmid 42.6 ng 6 6
Insert 3:1: 13.53 ng 1.11 0.68

5:1: 22.56 ng
Rapid Ligation Buffer 5x 4 4
T4 DNA Ligase 5 U/uL 1 1
nuclease-free water 7.89 8.32
Total volume 20 20

The ligated product was transformed into α5 E. coli cells for which the “Transformation”
protocol was followed. 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 template of the BBa_K4159005 part had a DNA concentration of 3.15 ± 0.21 ng/µL and
a purity of 0.06 ± 0.00 for the A260 value and 1.10 ± 0.09 for the A260/A280 value. The
increase of template to the agarose gel was successful resulting in six distinctive bands (no
data shown). Digestion was performed the gel was run and no bands and very little ladder
was observed for the digested BBa_K4159009 part (Figure 3).
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Figure 3. 1 % agarose gel of the digested BBa_K4159009 part. The marker [M] includes the GeneRulerTM

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

However, a DNA concentration of 19.9 ng/µL was measured and it was proceeded with
ligation and transformation.

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

Transformation of the GFP binding DARPin (BBa_K4159005)
20.08.2022

Aim
After amplification of the BBa_K4159005 seemed successful it was cloned into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transformed in α5 E.coli to
induce expression of the GFP binding DARPin.

Procedure
Six different colonies were added to ~50 mL of LB-kanamycin media and incubate at 37 °C
at 250 rpm overnight.

Results
Around 40 colonies were retrieved from the cloning procedure.

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

Transformation, Expression and Purification of the GFP binding DARPin
(BBa_K4159005)

21.08.2022

Aim
After amplification of the BBa_K4159005 seemed successful it was cloned into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transformed in α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.
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Procedure
The GFP binding DARPin expression was induced using the “Protein expression” protocol.
5 mL of the overnight culture was added to the 100 mL of new LB media and was incubated
at 37 °C and 250 rpm. After 70 minutes waiting time an OD of 0.42 ± 0.08 was achieved and
the colony was incubated for 15 minutes at room temperature. 0.5 mL of 200 mM IPTG were
added and an incubation step at 37 °C for 4 h at 250 rpm followed. The cells were pelleted
with a 45 minute centrifugation step at 4000 x g and 4 °C. Three of the lysed samples were
mixed 1:1 with buffer A loaded onto the Ni-NTA spin column and incubated at room
temperature for 5 minutes until centrifuged for 1 minute at 3600 x g. The flowthrough was
discarded and the sample was washed twice with 500 μL of wash buffer interrupted by a
centrifugation step. The column was put on a new tube and 100 μL of buffer B were applied,
the tube incubated for 5 minutes at room temperature and centrifuged. The column was
placed on a new tube and the steps were repeated with 500 μL of buffer B. Both tubes were
saved and the protein concentration was measured with the nanodrop and the samples were
stored at - 20 °C. Additionally, the Ni-NTA spin columns were recharged according to the
“Recharging of Ni-NTA spin column” protocol. The columns were soaked in 0.1 M EDTA
overnight.

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

Purification of the GFP binding DARPin (BBa_K4159005)
23.08.2022

Aim
After amplification of the BBa_K4159005 seemed successful it was cloned into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transformed in α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.

Procedure
The proteins purified on the 22nd of August were measured at the nanodrop and more
protein was purified according to the “protein purification protocol”. The remaining lysed
samples were mixed 1:1 with buffer A loaded onto the Ni-NTA spin column and incubated at
room temperature for 5 minutes until centrifuged for 1 minute at 3600 x g. The flowthrough
was discarded and the sample was washed twice with 500 μL of wash buffer interrupted by a
centrifugation step. The column was put on a new tube and 100 μL of buffer B were applied,
the tube incubated for 5 minutes at room temperature and centrifuged. The column was
placed on a new tube and the steps were repeated with 500 μL of buffer B. Both tubes were
saved and the protein concentration was measured with the nanodrop and the samples were
stored at - 20 °C. Additionally, the previous Ni-NTA spin columns were recharged according
to the “Recharging of Ni-NTA spin column” protocol. The columns were soaked in 0.1 M
EDTA overnight. 400 μL of EDTA were added in the morning and the columns were
centrifuged for 1 minute at 3600 x g, followed by the addition of 400 μL of sterile water twice
interrupted by a centrifugation step. 400 μL of 0.1 M NiSO4 were applied and the columns
were incubated for 30 minutes at room temperature prior centrifugation. Another 400 μL of
sterile water and of buffer A were applied with centrifugation steps in between and after. The
tubes were stored soaked in 0.1 M EDTA at 4 °C. Furthermore, 5 SDS-PAGE gels were
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prepared according to the “SDS-PAGE” protocol to ensure proper preparation for the future.
3.75 mL of 4x separating gel buffer, 4.69 mL of 40 % acrylamide, 6.56 mL of sterile water,
90 mL of 10 % APS and 18.75 mL of TEMED were combined for the separating gel and
2.85 mL of 4x separating gel buffer, 0.90 mL of 40 % acrylamide, 7.65 mL of sterile water,
90 mL of 10 % APS and 18.75 mL of TEMED were combined for the stacking gel. The gels
were cast after each other rising in between with isopropanol and sterile water. The gels
were left to solidify and stored at 4 °C. One gel was run according to the “SDS-PAGE”
protocol for three samples and an unpurified sample stained with Coomassie blue for 1 h
and unstained overnight. Furthermore all purified proteins were lyophilized except the ones
that were extracted with the Ni-NTA spin column that were recharged from the GFP
extraction. Lyophilization was performed according to the “Lyophilization” protocol. The
samples were put into liquid nitrogen and taken out. After that the lid was exchanged to a lid
with small holes and the samples were put into the lyophilizer jar and attached to the
lyophilizer for two days.

Results
The purified GFP binding DARPin concentration was measured and the highest
concentration was identified at 0.31 mg/mL for P7 (Elution 3). Generally, the concentration
was very low for both elution 1 and 2, but even lower in elution 2. The columns that were
previously used for GFP extraction and recharged and reused showed the least protein
concentration and were all negative values in elution 1.

Table 3. Protein concentration in [mg/mL] of the extracted and purified GFP binding DARPin for protein 1
to 12 (P1-P12) for both elution 1 (E1) and elution 2 (E2).

P1 P2 P3* P4 P5* P6 P7 P8 P9* P10 P11 P12

E1 0.25
±
0.12

0.25
±
0.06

-0.0
5 ±
0.01

0.14
±
0.01

-0.0
8 ±
0.00

0.14
±
0.05

0.31
±
0.08

0.12
±
0.04

-0.0
8 ±
0.01

0.23
±
0.04

0.16
±
0.05

0.17
±
0.02

E2 0.07
±
0.02

0.03
±
0.00

0.08
±
0.02

0.04
±
0.03

0.01
±
0.00

0.05
±
0.02

0.05
±
0.01

0.05
±
0.01

0.02
±
0.01

0.02
±
0.00

0.04
±
0.02

0.09
±
0.03

* column was previously used for GFP extraction and was recharged.

P1, P7, P9 and P10 were chosen to be run on the SDS-PAGE, while all proteins were
lyophilized.

Conclusion
It was concluded that the Ni-NTA spin column that was previously used for purifying GFP
and then recharged may have no ideal binding and purifying capabilities. Furthermore, the
next proteins that were extracted were no longer measured, because the protein
concentration was so low, which was thought to be due to the present imidazole that due to
colouring might affect the nanodrop.

—------------------------------------------------------------------------------------------------------------------------
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Purification of the GFP binding DARPin (BBa_K4159005)
24.08.2022

Aim
After amplification of the BBa_K4159005 seemed successful it was cloned into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transformed in α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.

Procedure
Ten more of the purified proteins and one more unpurified extract was run on an SDS-PAGE
according to the eponymous protocol.

Results
The destained SDS-gel from the previous day did not show a band at the expected size of
19.7 kDa (Figure 4), which the GFP binding DARPin should have. Instead a few bands were
present in the non-reused Ni-NTA spin columns.

Figure 4. SDS-PAGE of the purified GFP binding DARPins indicated as PP1, PP2, and PP3. Including a
positive control of the unpurified extracted protein and the Precision Plus Protein Dual Color Standards
indicated as M with weight indicated on the right in [kDA].

Conclusion
The lacking expression of the GFP binding DARPin was troubleshooted and it was realised
that the GFP binding DARPin did not present a start codon of “ATG”, but instead had a
codon of “AGT”. This of course changed the expression of the system and maybe fragments
of the DARPin were present that also presented part of the His-tag, but not the DARPin
itself. Therefore, the part will be re-ordered and the procedure will be performed again.

—------------------------------------------------------------------------------------------------------------------------
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Cloning of the GFP binding DARPin (BBa_K4159005)
02.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.

Procedure
This time amplification of the BBa_K4159005 part was skipped. Both due to time
constrainments and the availability of the fragment. Both the BBa_K4159005 part and the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid were digested (Table 1). However,
the digestion of the part was adapted and only 5 µL of the template and 29.5 µL of water
were added. The digest was incubated for 1 hour at 37 °C before it was run on an agarose
gel for 30 minutes at 120 V according to the “Agarose gel electrophoresis protocol”. The
bands of the BBa_K4159005 part were gel extracted according to the “Gel extraction”
protocol. The expected size was 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. The DNA
concentration was measured with the nanodrop and ligated (Table 4)

Table 4. Ligation reaction protocol including ingredients, concentrations and volumes in [µL] for 3:1 and
5:1 ligation of BBa_K4159005 part into the pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid.

Product Concentration Volume for 3:1 in
[uL]

Volume for 5:1 in
[uL]

GFP plasmid 51.5 5 5
Insert 30.35 1.61 2.69
Rapid Ligation Buffer 5x 4 4
T4 DNA Ligase 5 U/uL 1 1
nuclease-free water 8.36 7.31
Total volume 5:1 20 20

The ligated product was transformed into α5 E. coli cells for which the “Transformation”
protocol was followed. 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 digest of both the part and plasmid were observed at the expected sizes of 620 bp and
5260 bp, respectively (no data shown). The digest of BBa_K4159005 had a DNA
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concentration of 11.13 ng/µL ± 1.30 ng/µL with an A260 value of 0.22 ± 0.03 and an
A260/A280 value of 1.55 ± 0.29. The digest of the plasmid had a DNA concentration of
10.3 ng/µL ± 0.89 ng/µL with an A260 value of 0.21 ± 0.02 and an A260/A280 value of
1.35 ± 0.28.

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

Transformation GFP binding DARPin (BBa_K4159005)
03.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.

Procedure
Some colonies were added to ~50 mL of LB-kanamycin media and incubate at 37 °C at
250 rpm overnight.

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

Transformation GFP binding DARPin (BBa_K4159005)
04.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.

Procedure
The GFP binding DARPin expression was induced using the “Protein expression” protocol.
5 mL of the overnight culture was added to the 100 mL of new LB media and was incubated
at 37 °C and 250 rpm. After 70 minutes waiting time an OD of 0.42 ± 0.08 was achieved and
the colony was incubated for 15 minutes at room temperature. 0.5 mL of 200 mM IPTG were
added and an incubation step at 37 °C for 3 h and 30 minutes at 250 rpm followed. The cells
were pelleted with a 45 minute centrifugation step at 4000 x g and 4 °C. The supernatant
was separated from the pellet and both were stored at -20 °C. One of the lysed samples was
mixed 1:1 with buffer A loaded onto the Ni-NTA spin column and incubated at room
temperature for 5 minutes until centrifuged for 1 minute at 3600 x g. The flowthrough was
discarded and the sample was washed twice with 500 μL of wash buffer interrupted by a
centrifugation step. The column was put on a new tube and 100 μL of buffer B were applied,
the tube incubated for 5 minutes at room temperature and centrifuged. The column was
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placed on a new tube and the steps were repeated with 500 μL of buffer B. Both tubes were
saved and the protein concentration was measured with the nanodrop and the samples were
stored at - 20 °C. Additionally, the Ni-NTA spin columns were recharged according to the
“Recharging of Ni-NTA spin column” protocol. The columns were soaked in 0.1 M EDTA
overnight.

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

GFP binding DARPin extraction confirmation (BBa_K4159005)
05.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.

Procedure
A gel that was prepared on the 23rd of August was run with the extracted GFP-targeting
DARPin samples according to the “SDS-PAGE'' protocol. Two extracted samples and two
purified samples were run. The gel was stained with Coomassie blue for 1 h and 15 minutes
and unstained overnight.

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

GFP binding DARPin extraction confirmation (BBa_K4159005)
06.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into α5 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified.

Procedure
The unstained SDS-PAGE was imaged.

Results
The supernatant showed no specific overexpressed band and the purified GFP-targeting
DARPin was not observed at all (Figure 5).
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Figure 5. SDS-PAGE of the purified GFP binding DARPins both the unpurified extract and the purified
extract. Including the Precision Plus Protein Dual Color Standards indicated as M with weight indicated
on the right in [kDA].

Conclusion
It was assumed that the induction was not ideal and that the pellet should also be observed,
because the DARPin may be stuck in there. Additionally, it was realised that the DARPin
was expressed in α5 E.coli cells, which are not meant for expression and we decided that we
will switch to BL21.

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

Inoculation of the GFP-targeting DARPin
08.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
Colonies were picked up for protein expression according to the eponymous protocol.

—------------------------------------------------------------------------------------------------------------------------
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Extraction of the GFP-targeting DARPin
09.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
The GFP binding DARPin expression was induced using the “Protein expression” protocol.
5 mL of the overnight culture was added to the 100 mL of new LB media and was incubated
at 37 °C and 250 rpm. After 70 minutes waiting time an OD of 0.6 was achieved and the
colony was incubated for 15 minutes at room temperature. 0.5 mL of 200 mM IPTG were
added and an incubation step at 37 °C for 3 h and 30 minutes at 250 rpm followed. The cells
were pelleted with a 45 minute centrifugation step at 4000 x g and 4 °C. The supernatant
was separated from the pellet and both were stored at -20 °C.

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

SDS-PAGE of the GFP-targeting DARPin
11.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
A gel that was prepared on the 23rd of August was run with the extracted GFP-targeting
DARPin samples according to the “SDS-PAGE'' protocol. Two extracted samples and two
purified samples were run. The gel was stained with Coomassie blue for 1 h and unstained
overnight. Additionally, a new overnight culture was set up.

—------------------------------------------------------------------------------------------------------------------------
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SDS-PAGE of the GFP-targeting DARPin
12.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
A gel that was prepared on the 23rd of August was run with the extracted GFP-targeting
DARPin samples according to the “SDS-PAGE'' protocol. Two extracted samples and two
purified samples were run. Additionally, a new overnight culture was set up.

Results
No bands nor ladder was observed on the previous gel (no data shown). Therefore, the gel
was repeated.

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

SDS-PAGE of the GFP-targeting DARPin
13.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
The overnight culture was transferred to fresh LB + kanamycin and grown until an OD600 of
0.6 was reached according to the “protein expression” protocol. The culture was induced
with 100 µM of IPTG and grown overnight at 30 °C, 20 °C and 4 °C. Different temperatures
were chosen to get more soluble protein. Additionally, more SDS-gels were prepared
according to the “SDS-PAGE electrophoresis” protocol with a bis-acrylamide concentration
of 14 %. The gels were stored at 4 °C and the Ni-NTA His-tag spin columns were recharged
according to the “Recharging of Ni-NTA spin column” protocol. The columns were soaked in
0.1 M EDTA overnight. 400 μL of EDTA were added in the morning and the columns were
centrifuged for 1 minute at 3600 x g, followed by the addition of 400 μL of sterile water twice
interrupted by a centrifugation step. 400 μL of 0.1 M NiSO4 were applied and the columns
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were incubated for 30 minutes at room temperature prior centrifugation. Another 400 μL of
sterile water and of buffer A were applied with centrifugation steps in between and after. The
tubes were stored soaked in 0.1 M EDTA at 4 °C.

Results
Bands were observed on the previous SDS-gel with the overexpressed protein in the pellet
(Figure 6).

Figure 5. SDS-PAGE of the purified GFP binding DARPins both the unpurified extract (SUP) and the
pellet. Including the Precision Plus Protein Dual Color Standards indicated as L with weight indicated on
the right in [kDA].

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

SDS-PAGE of the GFP-targeting DARPin
14.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
The GFP-targeting DARPin was extracted from the three cultures according to the “protein
extraction” protocol and the resulting supernatant and pellet were run on an SDS gel
according to the “SDS PAGE electrophoresis” protocol.
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Results
Bands were observed on the SDS-gel with the overexpressed protein in the pellet (Figure 7).

Figure 7. SDS-PAGE of the purified GFP binding DARPins both the unpurified extract (S) and the pellet
(P) induced with IPTG at three different temperatures including 30 °C, 20 °C and 4 °C. Including the
Precision Plus Protein Dual Color Standards indicated as L with weight indicated on the right in [kDA].

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

Induction of the GFP-targeting DARPin
15.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
A new overday culture was set up and induced with 500 µM and 100 µM IPTG at 20 °C and
30 °C in the evening and was left overnight according to the “protein expression” protocol.

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

Extraction and SDS-PAGE of the GFP-targeting DARPin
16.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
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induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
The GFP-targeting DARPin was extracted from the three cultures according to the “protein
extraction” protocol and the resulting supernatant and pellet were run on an SDS gel
according to the “SDS PAGE electrophoresis” protocol.

Results
Bands were observed on the SDS-gel with the overexpressed protein in the pellet (Figure 8).

Figure 8. SDS-PAGE of the GFP binding DARPins both the unpurified extract (S) and the pellet (P)
induced with 500 µM IPTG at 20 °C (P1/S1), 100 µM IPTG at 20 °C (P2/S2), 500 µM IPTG at 30 °C (P3/S3),
100 µM IPTG at 30 °C (P4/S4). Including the Precision Plus Protein Dual Color Standards indicated as L
with weight indicated on the right in [kDA].

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

Inoculation of the GFP-targeting DARPin
17.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
A new overnight culture with the GFP-targeting DARPin was set up according to the “protein
expression” protocol.

—------------------------------------------------------------------------------------------------------------------------
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Extraction and purification of the GFP-targeting DARPin
17.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
The GFP binding DARPin expression was induced using the “Protein expression” protocol.
5 mL of the overnight culture was added to the 40 mL of new LB media with 4 µL of
kanamycin and was incubated at 37 °C and 250 rpm. After 70 minutes waiting time an OD of
0.6 was achieved and the colony was incubated for 15 minutes at room temperature. 0.5 mL
of 200 mM IPTG were added and an incubation step at 37 °C for 4 h at 250 rpm followed.
The cells were pelleted with a 45 minute centrifugation step at 4000 x g and 4 °C. All
previously extracted samples were mixed 1:1 with buffer A loaded onto the Ni-NTA spin
column and incubated at room temperature for 5 minutes until centrifuged for 1 minute at
3600 x g. The flowthrough was discarded and the sample was washed twice with 500 μL of
wash buffer interrupted by a centrifugation step. The column was put on a new tube and
100 μL of buffer B were applied, the tube incubated for 5 minutes at room temperature and
centrifuged. The column was placed on a new tube and the steps were repeated with 500 μL
of buffer B. Both tubes were saved and the protein concentration was measured with the
nanodrop and the samples were stored at - 20 °C. Additionally, the Ni-NTA spin columns
were recharged according to the “Recharging of Ni-NTA spin column” protocol. The columns
were soaked in 0.1 M EDTA overnight. We put all purified samples for lyophilization after
freezing them in liquid nitrogen according to the “lyophilization” protocol.

Results
The new expression was not purified due to insufficient amount of kanamycin in the
inoculated media.

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

SDS-PAGE of the GFP-targeting DARPin
19.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
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aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.
Procedure
The previously extracted and some purified GFP-targeting DARPin was run with the pellet
on an SDS gel according to the “SDS PAGE electrophoresis” protocol. The gel was stained
with Coomassie blue for 1 h and unstained overnight.

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

SDS-PAGE and in vitro synthesis of the GFP-targeting DARPin
20.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Procedure
Due to insufficient expression of the GFP-targeting DARPin and the limited time to work on
our partnership with TU Dresden, it was decided to transcribe and translate the protein in
vitro. Seven reaction mixtures were prepared according to the “in vitro transcription and
translation”protocol utilising 241.5 ng of DARPin DNA. The reaction was incubated at 37 °C
for 4 hours and no anti-ssrA v1 and nuclease-free ddH2O was added. An SDS-PAGE of the
synthesised protein was run according to the “SDS-PAGE” protocol. Additionally, to include
the newly synthesised protein, a purified and lyophilized protein was dissolved and loaded
on the gel. The synthesised protein was further put for lyophilization after freezing them in
liquid nitrogen according to the “lyophilization” protocol. A step of purification was omitted
after discussing this with TU Dresden.

Results
Bands were observed on the SDS-gel with no overexpressed protein in the pellet,
supernatant or purified product (Figure 9). There are faint bands in the purified protein, which
correspond to very low protein concentration.
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Figure 9. SDS-PAGE of the purified GFP binding DARPins both the unpurified extract (S), the pellet (P)
and the purified product (Pu). Including the Precision Plus Protein Dual Color Standards indicated as L
with weight indicated on the right in [kDA].

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

SDS-PAGE of the GFP-targeting DARPin
21.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Results
No bands were observed in the SDS-PAGE for the already purified and lyophilized protein
indicating that mainly imidazole is present in the dry-freezed product. Additionally, there was
no proper band observed for the in vitro synthesised protein, which is also due to the fact
that the ladder spilled into the well of the in vitro synthesised protein making it more difficult
to observe a band (no data shown).

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

SDS-PAGE of the GFP-targeting DARPin
23.09.2022

Aim
The previous expression of the BBa_K4159005 part was unsuccessful due to an error in the
start codon. Therefore, the part was reordered. This time the correct restriction sites were
included and the start codon fixed. It was aimed to digest the part, ligate it into the
pET-Hisx6-rAPOBEC1-XTEN-nCas9-UGI-NLS plasmid and transform it into BL21 E.coli to
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induce expression of the GFP binding DARPin. The expressed GFP binding DARPin was
aimed to be purified. However, previously it has been observed that the DARPin was not
successfully purified and that the main DARPin is still present in the pellet, which is why the
expression was troubleshooted.

Results
The GFP-targeting DARPin was transported to Germany via a commercial flight according to
the regulations of REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals)
a European Union Regulation (Figure 10).

Figure 10. Wrapping of the GFP-targeting DARPin according to REACH regulations including a silica gel
desiccant wrapped in a hard cover box, wrapped into a plastic material and another hard-cover box with
labelling on all four sides of the box including the name, address and contact person of the
GFP-targeting DARPin. The protein was additionally put into a see-through plastic bag for liquids.
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The dresden in vitro stuff sended to germany with lilith
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