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(Co-)
transformation Switch on the water bath at 42 °C.

Load a bucket with ice from the ice machine.

Take the competent bacteria out of the -80 °C freezer and transfer

the cells directly to ice. Do not touch the bottom of the competent

cell tubes. Take the SOC medium out of the fridge and warm up to

room temperature. 

Thaw the bacteria on ice for ~5 minutes.

When using XL10-Gold, add 2 μL β-ME to the cells and swirl the

content of the tube gently. Incubate the cells on ice for 10 minutes,

swirling gently every 2 minutes. 

Add 1-2 μL plasmid to 20 μL competent cells. For co-transformation

add 1.5-2 μL of the first plasmid and 1.5-2 μL of the second plasmid

to 40 μL of bacteria near the Bunsen flame to prevent

contamination. Do not pipette up and down.

Incubate the bacteria on ice for 5 minutes when using Novablue or

BL21(DE3) and 30 minutes when using different cells.

Place the bacteria inside a water bath of 42 °C for 30 seconds and

return on ice afterward.

 Incubate the bacteria on ice for 2 minutes.

Add 250 μL SOC medium to the bacteria near the Bunsen flame.

When using XL10-Gold cells, add 0.5 mL preheated NXY+ broth 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

The protocol continues on the next page

SETUP & PROTOCOL

M A T E R I A L S
Bunsen burner
Bucket with ice
Eppendorf tubes with
competent cells (XL10Gold,
NovaBlue, Top10, DH5alpha
or BL21DE3)
Shaking incubator
LB-agar plates with correct
antibiotic(s)
Desired plasmid(s)
SOC medium
Pipettes & tips
Water bath
Drigalski spatula

Transform the desired plasmid(s)
into desired bacteria.

Estimated bench time: 45 min
Estimated total time: 20 hours



(Co-)
transformation

When using Novablue: if selecting for ampicillin or

chloramphenicol, plate directly. Otherwise, incubate at 37 °C for

30 min 

11. Incubate the mixture at 37 °C for 1 hour. 

12. Pipette 200 μL of the mixture on an agar plate with desired

      antibiotics on the plate near the Bunsen flame

13. Sterilize the Drigalski spatula by soaking it in ethanol and keep the

      spatula shortly in the flame. Let it cool down for at least 30 seconds. 

14. Spread the cell mixture on the plate using the sterile spatula, near 

      the Bunsen flame.

15. Transfer the agar plates to the 37 °C incubator.

16. Place the plate upside down & closed. Let the mixture grow

      overnight.

SETUP & PROTOCOL

M A T E R I A L S
Bunsen burner
Bucket with ice
Eppendorf tubes with
competent cells (XL10Gold,
NovaBlue, Top10, DH5alpha
or BL21DE3)
Shaking incubator
LB-agar plates with correct
antibiotic(s)
Desired plasmid(s)
SOC medium
Pipettes & tips
Water bath
Drigalski spatula

Transform the desired plasmid(s)
into desired bacteria.

Estimated bench time: 45 min
Estimated total time: 20 hours



NanoDrop SETUP & PROTOCOL

Start the NanoDrop spectrophotometer.

For DNA measurements: select Nucleic Acid. For protein

measurements: select Protein A280.

Clean the surface of the Nanodrop with a fiber-free tissue.

Perform a calibration by entering one drop of 2 μL MiliQ.

Do a blank measurement by entering one drop of 2 μL MiliQ.

Clean the surface again with a fiber-free tissue.

Place 2 μL per sample on the NanoDop and measure the

concentration.

Write down the concentration of the sample and for DNA

measurements also write down the 260/280 value.

1.

2.

3.

4.

5.

6.

7.

8.

M A T E R I A L S
MiliQ
DNA samples or protein
samples
Fiber-free tissues
NanoDrip
Spectrophotometer
Pipettes + tips

Measuring concentration of DNA
or proteins.

Estimated bench time: 10 min
Estimated total time: 10 min



Small Culture SETUP & PROTOCOL

Make a picture of all LB agar plates with the bacteria colonies.

Work near the Bunsen flame. 

Fill the sterile culture tubes with 8 mL autoclaved LB medium.

Add 8 μL antibiotic stock to the sterile culture tubes to dilute to the

right concentration of antibiotics.

Choose different colonies from the LB agar plates and label them. 

Make a picture of the labeled LB agar plates with the selected

bacteria colonies. 

Touch the labeled colony with the smallest pipet tip and make sure

not to rupture the agar. 

Shoot the pipet tip into the culture tubes.

Incubate the small cultures at 250 rpm at 37 °C.

Seal the LB agar plates with parafilm and store them in the fridge

upside down.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

M A T E R I A L S
Antibiotic stock(s)
Bunsen Burner
LB-agar plates with bacteria
Autoclaved LB medium
Pipetboy & pipettes
Pipettes & tips
Shaking incubator
Sterile culture tubes
Parafilm

Amplification of the bacteria with
the desired inserted plasmid.

Estimated bench time: 30 min
Estimated total time: 17 hours



Large Culture
& Protein
Expression

SETUP & PROTOCOL

Add 100 mL LB medium to a 500 mL Erlenmeyer and autoclave.

When autoclaved, add 100 μL antibiotic stock(s) to the Erlenmeyer

flasks.

Make a small culture glycerine stock by adding 400 μL glycerine

(50%) and 600 μL small culture in the cryotubes near the Bunsen

flame. Freeze the samples in liquid nitrogen and store them in the

-80 °C freezer.

Inoculate one small culture into all large culture flasks.

Measure the OD value of the large cultures.

Incubate all large culture flasks at 150 rpm at 37°C until OD = 0.6. In

general, this will take 90 minutes - 3 hours.

 Add the inducers (see table below) to all large culture flasks.

Incubate all large cultures at 150 rpm 20 °C overnight.

1.

2.

3.

4.

5.

6.

7.

8.

M A T E R I A L S
Antibiotic stock(s)
Bunsen Burner
Small cultures
1.5 mL cuvettes
Autoclaved LB medium in 500
mL Erlenmeyers
Aluminum foil
Cell Density Meter (OD600)
Shaking incubator
Pipettes & tips
Shaking incubator
Inducer(s)
Cryotube

Protein expression of the bacteria
by first amplifying and then

induction

Estimated bench time: 60 min
Estimated total time: 17 hours

ITEM
TtrR/S

 
 
 

ARG
 

Design A &
Design B

 
 

INDUCERS
Tetrathionate
IPTG
Dox

IPTG

Tetrathionate
IPTG
Dox

FINAL CONCENTRATIONS
1000 μM, 100 μM, 10 μM, 1 μM, 0.1 μM, 0 μM
0.1 mM
0 ng/mL

1000 μM, 100 μM, 10 μM, 1 μM, 0.1 μM, 0 μM

1000 μM, 100 μM, 10 μM, 1 μM, 0.1 μM, 0 μM
0.1 mM
0 ng/mL



Medium &
pouring agar

plates

SETUP & PROTOCOL

 For 1 L LB medium, add 25 grams of LB broth to a bottle and fill with

1 L of ddH2O or MiliQ.

Autoclave the LB medium at 121 °C for 20 minutes for sterilization.

For 50 mL SOC medium, add the following amounts to 50 mL miliQ:

29 milligrams of 10 mM NaCl

9 milligrams of 2.5 mM KCl

500 μLof 1M solution of MgCl2

60 milligrams of 10 mM MgSO4

360 milligrams of 20 mM glucose

1 gram of 2% Tryptone

250 milligrams of 0.5 % Yeast Extract

Autoclave the SOC medium at 121 °C for 20 minutes for sterilization

Work near the Bunsen flame. 

Add 7.5 grams of agar to 500 mL sterile LB medium and heat until

dissolved.

Add 500 μL of antibiotics to the bottle and mix by inversion.

Divide the mixture over the Petri dishes (~20-25 mL per plate).

Leave the agar to cool. Once it has hardened, store the plates in the

fridge. 

LB medium:

1.

2.

SOC medium:

1.

a.

b.

c.

d.

e.

f.

g.

2.

Agar plates:

1.

2.

3.

4.

5.

M A T E R I A L S
LB broth
Autoclave
Autoclave tape
Balance
Bottle (glassware)
MiliQ or ddH2O
Bunsen flame
Agar agar
NaCl
KCl
MgCl2
Glucose
Tryptone
Yeast extract
Petri dishes

Preparing agar plates and making
LB & SOC medium

Estimated bench time: 60 min
Estimated total time: 2 hours



Stock
solutions 

SETUP & PROTOCOL

Work near the Bunsen flame. 

Kanamycin: dissolve kanamycin in MiliQ water for a concentration of

30 mg/mL and filter-sterilize the solution.

Chloramphenicol: dissolve chloramphenicol in 70% ethanol for a

concentration of 25 mg/ml and filter-sterilize the solution.

Spectinomycin: dissolve spectinomycin in MiliQ for a concentration of

50 mg/mL and filter-sterilize the solution. 

IPTG: Make the following concentrations: 

0.1 M by dissolving 0.24 grams in 1 mL ddH2O and mix by

inversion

100 mM by mixing 0.1 mL of 0.1M stock and 0.9 mL ddH2O

10 mM by mixing 0.1 mL of 100mM stock and 0.9 mL ddH2O

1 mM by mixing 0.1 mL of 10 mM stock and 0.9 mL ddH2O

0.1 mM by mixing 0.1 mL of 1mM stock and 0.9 mL ddH2O

Antibiotics:

1.

2.

3.

4.

Stocks:

1.

The protocol continues on the next page

M A T E R I A L S
1.5 mL Eppendorf tubes
50 mL Conical tubes
Pipettes + tips
Filter + syringe
MiliQ or ddH2O
Bunsen flame
Kanamycin
Chloramphenicol
Spectinomycin
IPTG
Tetrathionate
Dox

Making stock solutions of Dox,
Tetrathionate, IPTG and antibiotic

stocks.

Estimated bench time: 120 min
Estimated total time: 2 hours



Stock
solutions 

SETUP & PROTOCOL

250 μg/mL by dissolving 2.5 milligrams in 10 mL and filter sterilize

it near the flame

100 μg/mL by mixing 0.4 mL of 250 μg/mL stock and 0.6 mL

ddH2O

10 μg/mL by mixing 0.4 mL of 100 μg/mL stock and 0.6 ml

ddH2O

1 μg/mL by mixing 0.4 mL of 10 μg/mL stock and 0.6 mL ddH2O

0.1 μg/mL by mixing 0.4 mL of 1 μg/mL stock and 0.6 mL ddH2O

0.01 μg/mL by mixing 0.4 mL of 0.1 μg/mL stock and 0.6 mL

ddH2O

66700μM by dissolving 0.61 grams in 30 mL ddH2O and mix by

inversion

6670 μM by mixing 1.5 mL of 66700 μM stock and 13.5 mL

ddH2O

667 μM by mixing 1.5 mL of 6670 μM stock and 13.5 mL ddH2O

66.7 μM by mixing 1.5 mL of 667 μM stock and 13.5 mL ddH2O

6.67 μM by mixing 1.5 mL of 66.7 μM stock and 13.5 mL ddH2O

Stocks:

2. Dox: Make the following concentrations:

3. Tetrathionate: Make the following concentrations: 

M A T E R I A L S
1.5 mL Eppendorf tubes
50 mL Conical tubes
Pipettes + tips
Filter + syringe
MiliQ or ddH2O
Bunsen flame
Kanamycin
Chloramphenicol
Spectinomycin
IPTG
Tetrathionate
Dox

Making stock solutions of Dox,
Tetrathionate, IPTG and antibiotic

stocks.

Estimated bench time: 120 min
Estimated total time: 2 hours



ARG imaging

Melt 1% (w/v) agar in PBS on a heating plate, using a stirring bean.

Each phantom should contain a volume of 30 mL.

Prepare the following phantom plates by mixing:

For the blank plates: Mix 15 mL LB medium without cells with 15

mL of the molten agar (at 50°C). 

For the plate without LB or cells, put 30 mL of the molten agar 

For the plates containing cells: for a 1:1 ratio of cells and agar

PBS gel, add 15 mL of large culture to 15 mL agar PBS. 

Immediately load the agar-cell mixture into the Petri dishes to form

the phantoms. 

Add a small layer of liquid PBS on the phantom (>6 mm).

Position the samples 6 mm from the transducer face.

Start the imaging script and save the MatLab workspace. 

Collapse vesicles with the collapse script with f-number = 0.2. when

measuring the collapse rate slowly decrease f-number from 3 to 0.2.

Perform a 10-second collapse scan with parameters: Single-cycle

pulses using a ray-lines protocol at 19 MHz, Frame rate = 12 fps

Image again with the imaging script and save the MatLab workspace

Analyze the pictures with image analysis script

Protocol phantom preparation

1.

2.

a.

b.

c.

3.

Protocol in vitro ultrasound imaging ARG

1.

2.

3.

4.

5.

6.

SETUP & PROTOCOL

M A T E R I A L S
Agar agar
Stirring bean
Verasonics Ultrasound
Transducer 22-14V
Clamps
Petri dishes
Large cultures with ARG
PBS
Pipettes + tips
MatLab imaging script
'IG_SetUpL22_14v_128RyLns'
MatLab collapsing script
'IG_SetUpL22_14v_128RyLnsMu
ltiFocal'
MatLab image analysis script
'test_reconstructAndSubtractI
mages'

Imaging of ARG gas vesicles with
Verasonics ultrasound equipment.

Estimated bench time: 120 min
Estimated total time: 2 hours



Purifying ARG SETUP & PROTOCOL

  Add, of each large culture, 9 mL and 39 mL to the weighted 50 mL

conical tubes. 

Spin the cultures down at 350 * g for 4 hours at 25 °C in a table

centrifuge. 

Collect the pellets on ice and discard the supernatant. If the ARG

variants produce a buoyant band of cells, the middle layer between

the buoyant cells and precipitated cells needs to be removed and

discarded. Weigh the tubes and calculate the weight of the pellets.

Resuspend the pellets in 10 mL BugBuster per 1L large culture. 

Incubate the lysate for 1 hour at 4 °C while stirring.

Add 10 µL benzoase per 1L large culture.

Incubate for 10 minutes at 25 °C.

Transfer the lysate to 2 mL tubes and centrifuge them for 2 hours at

400 * g at 8 °C in the Eppendorf table centrifuge.

Remove the subnatant with a 21.5 gauge needle or pipette the

supernatant to a 2mL Eppendorf tube. 

Add PBS to the gas vesicles in a threefold volume excess.

Repeat the centrifugation, removal of subnatant and dilution with

PBS two times (steps 8, 9 and 10).  After this, you only have the

purified gas vesicles.

Measure the concentrations of the ARG proteins on               

 Nanodrop and store them in the fridge.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

M A T E R I A L S
50 mL Conical tubes
Pipettes + tips
Table centrifuge 
Eppendorf table centrifuge
2 mL Eppendorf tubes
1.5 mL Eppendorf tubes
21.5 Gauge needle
Nanodrop
Large cultures with ARG
proteins
PBS
Benzoase
BugBuster
Ice bucket

Measuring the concentration of
purified ARG proteins 

Estimated bench time: 60 min
Estimated total time: 13 hours



SDS-PAGE

Take the purified protein samples out of the fridge

Mix 7.5 µL of each sample with 7.5 µL of 2x SDS-PAGE sample buffer

in a 1.5 mL Eppendorf. Heat the mixture for 10 minutes at 95 °C in a

heating block and briefly centrifuge them.

Get a prefabricated SDS-PAGE gel. Open the assembly doors from

the inner part of the machine. Open the gel, remove the green tape

at the bottom. Put in the gel and an empty cassette into the inner

part. Hold the gell until the doors are closed and close the assembly

doors and check again for the gapless connection.

Place the assembly into the running tank

Fill the inner part of the assembly completely with 1x SDS-PAGE

running buffer and fill the rest of the tank until sufficiently full. 

Load in the first slot 5 µL of the Bio-rad protein standard

Load in each other slot 10 µL of the sample. Write down which

sample is in which slot!

Put the cover on the running tank and attach it to the power source

Run the gels at 140V for 55 minutes.

When the dye front reaches the bottom of the gel, switch off the

power and remove the lid from the tank. Take the gels out of the

running assembly.

SDS page protocol

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

The protocol continues on the next page

SETUP & PROTOCOL

M A T E R I A L S
Purified protein samples
Centrifuge
1.5 mL Eppendorf tubes
Bio-rad protein standard
 2x SDS-PAGE sample buffer
(9:1 ratio between Laemli SDS-
PAGE sample buffer and 1 M
DTT)
Heating block
Precast SDS-page gel
Microcentrifuge
SDS-page clamps
Power source
Coomassie staining
Rocking plate
ImageQuant gel imager
Water bath

Running a SDS-page

Estimated bench time: 60 min
Estimated total time: 2 hours



11. Remove one side of the cassette and put the side containing the

gel into a small water bath. Wiggle the gel a bit until the gel is loose

  from the cassette.

12. Wash the gel short for 3 times with water and then place it in 

      fresh water on the tilting table for 10 minutes.

13. Remove water and add Coomassie staining until the gel is

covered. Place the gel back on the tilting table for 30 minutes. 

14. Wash the gel again 3 times short with water and then put it with       

fresh water and tissue on the tilting table. Wait until bands are

      visible. 

15. Make an image of the gel using the ImageQuant gel imager

SDS-PAGE

M A T E R I A L S
Purified protein samples
Centrifuge
1.5 mL Eppendorf tubes
Bio-rad protein standard
 2x SDS-PAGE sample buffer
(9:1 ratio between Laemli SDS-
PAGE sample buffer and 1 M
DTT)
Heating block
Precast SDS-page gel
Microcentrifuge
SDS-page clamps
Power source
Coomassie staining
Rocking plate
ImageQuant gel imager
Water bath

Running a SDS-page

Estimated bench time: 60 min
Estimated total time: 2 hours

SETUP & PROTOCOL



Qiagen
Miniprep Collect the small culture from the incubator.

Centrifuge the bacteria at 4000 rpm RT for 10 minutes.

Discard the supernatant in the autoclave waste. 

Re‐suspend the pellet in 250 µL buffer P1 and transfer to a clean

DNAse-free 1.5 mL Eppendorf tube. 

Add 250 µL buffer P2. Mix by inverting 4‐6 times. The solution should

turn blue, due to a pH indicator in buffer P1. It should also become

viscous due to the lysis. NB: Continue immediately with step 6 (Wait

no longer than 15 minutes).

Add 350 µL buffer N3 and mix well by inverting the tube 4‐6 times.

NB: Continue immediately with step 7.

Place the tubes in a microcentrifuge with the hinge point of the lid

facing the outside and centrifuge at max speed for 10 minutes.

Afterward, continue immediately with step 8. Centrifuge longer if it is

not fully precipitated! 

Apply the 800 µL supernatant from step 7 to a Qiaprep 2.0 spin

column by pouring or pipetting. 

Centrifuge at max speed for 1 minute. Discard the flow‐through.

1.

2.

3.

4.

5.

6.

7.

8.

9.

The protocol continues on the next page

SETUP & PROTOCOL

M A T E R I A L S
Small culture
Minispin centrifuge
From the Qiagen miniprep
kit: 

P1 buffer
P2 buffer
N3 buffer
Qiaprep 2.0 spin column
PE buffer

MilliQ
Clean DNAse-free 1.5 mL
Eppendorf tube
Nanodrop

Isolation of the DNA from the
bacteria.

Estimated bench time: 30 min
Estimated total time: 1 hours



Qiagen
Miniprep 10. If you have endA+ strain: Wash with 0.5 mL buffer PB and centrifuge 

      at max speed for 1 min.

11. Wash with 0.75 mL buffer PE and centrifuge at max speed for 1

      minute. Discard the flow-through.

12. Centrifuge for 2 minutes to dry the membrane.

13. Place the spin column into a clean, DNAse‐free 1.5 mL Eppendorf

      tube.

14. Apply 40 µL MilliQ to the center of the membrane. Incubate for 1

minute at room temperature. For higher concentration, you could 

      also add 30 microliters MilliQ.

15. Centrifuge at max speed for 1 minute.

16. Measure the DNA concentration with the Nanodrop.

17. For a higher concentration, you can transfer the DNA back to the

      right spin column, place it into a clean DNAse-free Eppendorf tube,

      incubate for 1 min at room temperature and repeat steps 15 and 16. 

18. Store the DNA at ‐20 ⁰C.

SETUP & PROTOCOL

M A T E R I A L S
Small culture
Minispin centrifuge
From the Qiagen miniprep
kit: 

P1 buffer
P2 buffer
N3 buffer
Qiaprep 2.0 spin column
PE buffer

MilliQ
Clean DNAse-free 1.5 mL
Eppendorf tube
Nanodrop

Isolation of the DNA from the
bacteria.

Estimated bench time: 30 min
Estimated total time: 1 hours



GFP
measuring

SETUP & PROTOCOL

Put 1.5 mL of each culture into an Eppendorf tube and divide the

leftover over falcon tubes. 

Centrifuge the falcon tubes for 15 min at 8.000 x rpm at room

temperature.

Discard the supernatant and dissolve pellets in the least amount of

PBS buffer (~5 mL).

Centrifuge for 15 min at 8.000 x rpm in a table centrifuge at room

temperature and discard the supernatant.

Add approx. 10mL BugBuster and 10µL of Benzoase per 1L culture.

Resuspend the pellet well, by pipetting up and down, and transfer

the mixture into a clean Eppendorf tube.

Incubate for 20-30 min in a shaking rack at room temperature.

Centrifuge at 40.000 x g for 30-40 min in a high-speed centrifuge. 

Take a picture of the results and transfer the supernatant to a clean

Eppendorf tube. 

Measure the concentrations of GFP and mCherry before and after

lysis on the photospectrometer.

Put 70 μL blanco or sample in a black 3 mm cuvette.

Measure the sample with the following settings: GFP: ex 485, em

start 495, em end 530, ex slt 5, em slit 5, mCherry: ex587, em

start 590, em end 650, ex slit 5, em slit 10. Voltage on medium

Clean the cuvettes with water and ethanol and dry                  

 them using air pressure. 

Save the graphs

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

a.

b.

c.

11.

M A T E R I A L S
Large cultures 
Photospectrometer
ddH2O
Black 3 mm cuvettes
Centrifuge
Falcon tubes
BugBuster
Benzoase
Shaking rack
High speed centrifuge

Measure the GFP and mCherry
signal before and after lysis.

Estimated bench time: 30 min
Estimated total time: 4 hours



Restriction &
Ligation

Thaw all components -except the restriction enzymes- on ice.

Dephosphorylate the plasmids with 1 µL shrimp alkaline

dephosphatase for 15 minutes at 37 °C.

Calculate the amount of DNA insert needed for the reaction using

the NEBioCalculator ligation with 1200 ng plasmid:

https://nebiocalculator.neb.com/#!/ligation  

Wear gloves and pipette 5 µL 10X CutSmart buffer, 1 µL for each

restriction enzyme and 1200 ng DNA  (the DNA amount calculated in

step 3) for the insert into separate 0.2 mL clean DNAse-free

Eppendorf tubes. Calculate the amount of MilliQ needed to have a

volume of up to 50 microliters and add to the tubes. Add the

restriction enzymes last.

Program the thermocycler with the following sequences of

temperatures and place the restriction mixtures in the thermocycler.

Start the program. 

60 minutes at 37 °C

20 minutes at 80 °C

Forever at 4 °C

Run gel electrophoresis and do a gel extraction following the

protocol Gel Electrophoresis &  Gel Extraction. 

Restriction
1.

2.

3.

4.

5.

a.

b.

c.

6.

The protocol continues on the next page

SETUP & PROTOCOL

M A T E R I A L S
Thermocycler
Centrifuge
Sterile 0.2 mL PCR tubes
Inserts
Plamsid
Restriction enzymes
rCutSmart buffer
MilliQ
6x Purple gel loading dye
1X TAE  buffer
Agarose
Sybr Safe nucleic acid dye
10 kb DNA ladder
T4 DNA ligase
T4 DNA ligase reaction buffer
Ice bucket
Shrimp Alkaline
dephosphatase

Digesting the plasmid and
inserting a new part in the

plasmid.

Estimated bench time: 30 min
Estimated total time: 17 hours



Restriction &
Ligation

Thaw all components except the T4 DNA ligase and place on ice.

Mix the plasmid and insert in the molar ratio of 1:5 according to the

NEBioCalculator ligation in a sterile 0.2 mL PCR tube. Make up the

volume to 16 μL with sterile water. 

Add 2 μL 10X T4 DNA Ligase buffer and cool the mixture on ice.

Add 2 μL T4 DNA Ligase and mix well.

Tap the tube and shortly centrifuge to collect everything in the

bottom of the tube.

Incubate the reaction for 30 minutes at room temperature or

overnight at 16 ⁰C in a programmed thermocycler.

Store the ligation products at ‐20⁰C in the freezer.

Ligation

1.

2.

3.

4.

5.

6.

7.

SETUP & PROTOCOL

M A T E R I A L S
Thermocycler
Centrifuge
Sterile 0.2 mL PCR tubes
Inserts
Plamsid
Restriction enzymes
rCutSmart buffer
MilliQ
6x Purple gel loading dye
1X TAE  buffer
Agarose
Sybr Safe nucleic acid dye
10 kb DNA ladder
T4 DNA ligase
T4 DNA ligase reaction buffer
Ice bucket
Shrimp Alkaline
dephosphatase

Digesting the plasmid and
inserting a new part in the

plasmid.

Estimated bench time: 30 min
Estimated total time: 17 hours



Gel
Electrophoresis 

Weigh 400 mg agarose (for 0.8 % TAE gel) or 500 mg agarose (for 1%

TAE gel) in 250 mL Erlenmeyer flask and add 50 mL 1X TAE buffer.

Carefully bring to a boil in the microwave. Keep boiling until all

agarose has dissolved completely.  

Prepare the gel trays by closing the open ends with autoclave tape. 

 Put in a comb with large teeth at the end of the tray.

Add 2 μL SybrSafe dye to the agarose solution. Mix well by swirling

and pour the mixture into the tray. Let the gel solidify for ~30 min.

Add 8 μL 6X Purple Gel Loading Dye to the digested inserts and

plasmid. Mix well by carefully pipetting up and down.

Once the gel has solidified, take off the tape and put the gel in a

running chamber with comb facing the black electrode.  Fill the

chamber with 1X TAE buffer until the gel is completely submerged.

Carefully remove the comb. 

Load 25 μL of the digested inserts and plasmid on the gel. Load 10

μL of the 10 kb marker in a separate slot. Furthermore, load a

negative sample of the non-digested plasmid on the gel.

Put the cover on the chamber and attach the plugs to the power

supply. Run the gel at 120 V for 45 minutes. 

Take a picture of the gel using the gel imager.

Gel electrophoresis

1.

2.

3.

4.

5.

6.

7.

8.

SETUP & PROTOCOL

M A T E R I A L S
Microwave
Agarose gel electrophoresis
tray
Autoclave tape
Centrifuge
Comb with large teeth
Running chamber and power
source
Gel imager
Blue light plate and filter
glasses
Scalpel
Digested Inserts and Plamsid
6x Purple gel loading dye
1X TAE  buffer
Agarose
Sybr Safe nucleic acid dye
10 kb DNA ladder

Running a gel electrophoresis 

Estimated bench time: 135 min
Estimated total time: 3 hours



Gel 
 Extraction

Use the protocol from the Promega Wizard SV gel and PCR clean-up

system for gel extraction:

https://ulab360.com/files/prod/manuals/201501/21/543442001.pdf

Gel extraction

1.

SETUP & PROTOCOL

M A T E R I A L S
Promega Wizard SV gel and
PCR clean-up system
Agarose gel with samples
Minispin centrifuge

Extracting DNA from the gel.

Estimated bench time: 30min
Estimated total time: 1 hour



Sequencing SETUP & PROTOCOL

If needed isolate the plasmid DNA from the small culture via the

Miniprep protocol.

Measure the DNA concentration using the Nanodrop.

Dilute - if needed- the plasmids until a concentration of 50-100 ng/μL

is reached. 

Pipet 20 μL of the diluted plasmid in a clean, DNAse free 1.5 mL

Eppendorf tube.

Label the tubes with the Eurofins TubeSeq labels.

Place the Eppendorf tubes in the Tube bag.

Place the Tube bag with the samples in a UPS bag together with the

shipping label and bring it to the closest UPS site. Send the samples

to Eurofins Genomics.

1.

2.

3.

4.

5.

6.

7.

M A T E R I A L S
 Small culture or plasmid
DNA
Nanodrop
MilliQ
Sterile DNAse-free 1.5 ml
Eppendorf tubes

Making samples for sequencing.

Estimated bench time: 30 min
Estimated total time: 1 hours



Multi Site-
Directed

Mutagenesis

SETUP & PROTOCOL

M A T E R I A L S
QuikChange Multi-site
Directed Mutagenesis kit -
Agilent
Plasmid DNA
Designed mutagenesis
primers

Making multiple mutations in the
plasmid DNA

Estimated bench time:  4 hours
Estimated total time: 40 hours

Follow the protocol from the QuikChange multi site-directed

mutagenesis kit:

https://www.agilent.com/cs/library/usermanuals/Public/200514.pdf

1.



Making
competent

cells

SETUP & PROTOCOL

M A T E R I A L S
TSS solution
5 mL Small culture
Autoclaved 200 mL
Erlenmeyer
Ice bucket
50 mL Falcon tubes
Centrifuge
Pipettes + tips
DNAse-free 1.5 mL
Eppendorf tubes

Making chemically competent
cells.

Estimated bench time:  60 min
Estimated total time: 2 hours

Dilute the small culture with the desired cells back into 25-50 mL

fresh LB medium in an autoclaved 200 mL Erlenmeyer (at least dilute

the culture 1/100).

Grow the diluted culture until OD600 = 0.4 - 0.5.

Prechill the 1.5 mL Eppendorf tubes on ice. If your culture is X mL,

you will need X tubes.

Prechill the TSS solution on ice.

Split the culture into 2 50 mL Falcon tubes and incubate on ice for 10

minutes.

Centrifuge for 10 minutes at 300 rpm at 4 °C.

Remove the supernatant.

Resuspend the cells in chilled TSS buffer. The volume of TSS needed

is 10% of the culture volume that was spun down.

Aliquot 100 μL of the cells in the pre-chilled Eppendorf tubes.

1.

2.

3.

4.

5.

6.

7.

8.

9.



Making TSS
solution

SETUP & PROTOCOL

M A T E R I A L S
PEG 8000
1M MgCl2 solution
Autoclaved LB liquid media
pH meter
DMSO
Autoclave
250 mL Glass bottle
20 mL Falcon tubes

Making TSS solution for making
chemically competent cells.

Estimated bench time:  15 min
Estimated total time: 2 hours

Make TSS solution by combining:

10 grams of PEG 8000

3 mL of 1 M MgCl2 solution

LB liquid media add up to a final volume of 95 mL

Adjust the pH to 6.5.

Autoclave the solution.

Add 5 mL DMSO.

Aliquot the TSS solution in 10-15 mL portions in the 20 mL falcon

tubes and store at -20 °C.

1.

2.

3.

4.

5.



PCR
amplification
& purification

SETUP & PROTOCOL

M A T E R I A L S
Primers
CloneAmp HiFi PCR premix
Linear DNA
MilliQ
Thermocycler
Centrifuge
Qiagen QIAquick PCR
purification kit

Amplifying inserts for
restriction/ligation and purifying

them.

Estimated bench time:  45 min
Estimated total time: 2 hour

Prepare the Master mix by adding the following components

together in a clean DNAse-free 0.2 mL Eppendorf tube:

12.5 uL CloneAmpl HiFi PCR Premix

7.5 pmol forward primer

7.5 pmol reverse primer

<100 ng insert

MilliQ up to total volume of 25 μL

Mix the Master mix by tapping the bottom of the tube and briefly

centrifuge.

Program your thermal cycler with the following conditions:

10 seconds on 98 °C

15 seconds on 55 °C

5 seconds per kb on 72 °C

Store the PCR product on -20 °C or continue with PCR purification.

Follow the protocol of the Qiagen QIAquick PCR purification kit:

https://www.qiagen.com/us/resources/download.aspx?id=e0fab087-

ea52-4c16-b79f-c224bf760c39&lang=en 

1.

2.

3.

4.

5.



mRFP1
Fluorescence
measurement

SETUP & PROTOCOL

M A T E R I A L S
Large cultures
IPTG inducer (1M)
Black 96-well plate 
Special 96-well plastic film
tape with holes 
Pipettes & tips
Bunsen flame
Spark Plate Reader

Measure fluorescent signal of
mRFP1 using a Spark Plate Reader.

Estimated bench time:  30 min
Estimated total time: 16 hour

Prepare large cultures.

When the OD600 reaches a value of 0.6, induce the large cultures

with a concentration range of 0, 0.5 and 2 mM IPTG. 

Immediately continue with the RFP measurement protocol. 

Pipette 200 microL of induced large cultures into desired wells.

Measure in triplo using the following settings:

Fluorescence intensity measurements without lid

Excitation: 584 nm

Emission 607 nm 

Flashes: 10 

Signal integration: 20 

   Temperature: 20 °C

   Kinetic loop: 15 hours of cycles, measurement every 15

minutes

Induction of large cultures

1.

2.

3.

mRFP1 measurement 

1.

   2. Save the data after measurement. 

           


