
 

Test purification 6His-GFP

coomassie_+_western_blot_(GFP_test_purification)_(1)

coomassie_+_western_blot_(GFP_test_purification)



1.  
2.  
3.  
4.  
5.  

 

Positiv Control GST tag:

pGEX-6P3 (Amp )R

Transformation into BL21(DE3) use 1 µL of plasmid 

plate on LB Agar with Amp (no Xgal/IPTG) let sit on bench or at 
25° over weekend 

Inoculate into LB with Amp (10 ml) over night 

500 ml LB+AMP OD600 = 0,5 
 -> induce with 1 mM IPTG for 3h at 30°C or over night at 17°C 

harvest protein

 

TALON RESIN PROTOCOL 

http://www.takara.co.kr/file/manual/pdf/pt1320-1.pdf

for  buffer conditionsnative

1X Equilibration/Wash buffer (pH 7.0)

50 mM sodium phosphate    300  mM NaCl  

for 1 L

->  (25 mM) Dinatriumhydrogenphosphat ( 141,96 g/mol )3,549 g

-Dihydrat ( 156,01 g->  (25 mM) Natriumdihydrogenphosphat3,9 g
/mol )

->  (300mM) Natriumchlorid ( 58,44 g/mol )17,532 g

fill up to 1  L with MQ

To prepare 50mM phosphate buffer with 7.0pH:

Prepare 800 mL of distilled water in a suitable container.
Add 7.744 g of Na2HPO4•7H2O to the solution.
Add 2.913 g of NaH2PO4•H2O to the solution.
Adjust solution to final desired pH using HCl or NaOH
Add distilled water until volume is 1 L.



   1X Equilibration buffer (pH 8.0) 

50  mM sodium phosphate    300  mM NaCl 

 – Imidazole Elution 1X Elution buffer (pH 7.0)

for 1 L

-> (25 mM) Dinatriumhydrogenphosphat ( 141,96 g/mol )3,549 g

-Dihydrat (  156,01 g->  (25 mM) Natriumdihydrogenphosphat3,9 g
/mol  )

->  (300 mM) Natriumchlorid ( 58,44 g/mol )17,532 g

->  (150 mM) imidazole  ( 68,077 g/mol )10,211 g

if your target protein is more stable at pH 8.0, or if it does 
not adsorb at pH 7.0, use the Equilibration Buffer at pH 8.0 
(in place of the Equilibration/Wash Buffer) during all 
extraction and wash steps 

L1-sAP1-RBD-HA-HisSUPERNATANT PURIFICATION 

50 mL were incubated with 300 µL 50% TALON Resin Suspension ( = 

bed volume 150 µL) 

using the  native pH 7 buffers

according to the following TALON protocol:

1. Thoroughly resuspend the TALON Resin. 

2. Immediately transfer the required amount of resin suspension 

to a 

sterile tube that will accommodate 10–20 times the resin bed 

volume.  

3. Centrifuge at 700 x g for 2 min to pellet the resin. 

4. Remove and discard the supernatant.



. Add 10 bed volumes of 1X Equilibration/Wash Buffer and mix 

briefly to pre-equilibrate the resin. 

6. Recentrifuge at 700 x g for 2 min to pellet the resin. 

Discard the supernatant. 

7. Repeat Steps 5 and 6. 

8. Add the clarified sample from Section VI.A, B, or C to the 

resin. 

9. Gently agitate at room temperature for 20 min on a platform 

shaker to allow the polyhistidine-tagged protein to bind the 

resin. 

10. Centrifuge at 700 x g for 5 min.  

11. Carefully remove as much supernatant as possible without 

disturb-ing the resin pellet.  

12.Wash the resin by adding 10–20 bed volumes of 1X 

Equilibration/Wash Buffer. Gently agitate the suspension at 

room temperature for 10 min on a platform shaker to promote 

thorough washing. 

13. Centrifuge at 700 x g for 5 min.  

14. Remove and discard the supernatant. 

15. Repeat Steps 12–14. 

16. Add one bed volume of the 1X Equilibration/Wash Buffer to 

the resin, and resuspend by vortexing. 

17. Transfer the resin to a 2 ml gravity-flow column with an 

end-cap in place, and allow the resin to settle out of 

suspension.  

18. Remove the end-cap, and allow the buffer to drain until it 

reaches the top of the resin bed, making sure no air bubbles 

are trapped in the resin bed. 



19. Wash column once with 5 bed volumes of 1X Equilibration

/Wash Buffer. 

20. [Optional]: If necessary, repeat Step 19 under more 

stringent con-ditions using 5–10 mM imidazole in 1X 

Equilibration/Wash Buffer (Section IV.D). 

21. Elute the polyhistidine-tagged protein by adding 5 bed 

volumes of Elution Buffer to the column. Collect the eluate in 

500 μl fractions. 

-> Alternatively, dialyze the fractions overnight against the 
Equilibration/Wash Buffer, and then measure their UV absorbance 
at 280 nm. 



 

27.08.

 43 mA / gel = 86 mA for 1:15 hSDS PAGE

using the samples derived from TALON His-purification of 
exemplary Leishmania cell culture supernatant (L1-sAP1-RBD-HA-
His)

LOADING PATTERN

GEL 1. L - D - W1 - W2 - E3 - E4 - E2 - E1 - E5 - E6 - E7 - E8

GEL 2. L - D - W1 - W2 - E1 - E2 - E3 - E4 - E5 - E6 - E7

WESTERN BLOT TRANSFER

1. PVDF mebrane was incubated in MetOH for 1 min and rinsed 
with VE H2O several times.

2. Whatman-Paper as well as membrane were soaked in Towbin 

Buffer (pH 8,54) for several minutes.

3. Gels were removed from electrophoresis chamber and soaked in 

Towbin buffer on a shaker for 15 min.

4. Gels, paper and membrane were assembled in transfer 

apparatus.

5. Transfer was performed at settings: 25 V, 1000 mA, 1:00 h.



 

31.08. 

AMMONIUM SULFATE PRECIPITATION

of approx. 50 mL supernatant of Leishmania culture transfected 

with L1-sAP-RBD-Strep8His.

precipitate was dissolved in ___ DHis buffer and dialysed O/N 

in ____ L DHis buffer.

Resulting sample was prepared for SDS-PAGE and frozen at -80°C.

 

01.09.

SDS PAGE

using two 10% PA-Gels and fresh SDS-running buffer.

Gels were run on 130 V, 149 mA, for 1h.

samples were prepared, cooked at 95°C for 6 min, spun down at 
16.000xg for 3 min and loaded in the following order:

- color protein ladder (MiBi freezer)M 

 Supernatant before TALON incubation1.

20 µL sup

20 µL MQ

10 µL SDS sample buffer

 Supernatant after TALON incubation2.

20 µL sup

20 µL MQ



10 µL SDS sample buffer

 First wash in falcon3.

20 µL sample

20 µL MQ

10 µL SDS sample buffer

 Second wash in falcon4.

40 µL sample

10 µL SDS sample buffer

 Third wash after transfer to column5.

40 µL sample

10 µL SDS sample buffer

 Elution (1,5 mL)6.

40 µL sample

10 µL SDS sample buffer

 Ammoniumsulfat-Probe (2 mL from 31.08. after dialysis)7.

40 µL sample

10 µL SDS sample buffer

 mCherry-Positivkontrolle8.

5 µL (1,645 mg/µL) mCherry VOR1

35 µL MQ

10 µl SDS sample buffer



WESTERN BLOT

Two PVDF membranes was incubated with MetOH for 1 min.

SDS Gels were incubated on shaker in Towbin buffer (pH 8,54) 
for 15 min.

8 Whatman paper cut-outs were soaked in Towbin buffer for 10 
min.

PVDF membranes were thoroughly washed in VE water and then 
incubated in Towbin buffer for 5 min.

Blots were assembled according to semi-dry protocol.

Transfer was run at 25 V, 1000 mA, 250 W for 1h.

AFTER TRANSFER

Membranes were stained with Ponceau-S solution.

After staining, pictures were taken, then Ponceau-S was rinsed 

off with VE water.

Membranes were incubated in VE water on shaker several times 
and stored in TBS-T buffer in fridge O/N.

 

02.09.

Postiv control GST

induced at OD600 0 0,9 

with 1mM IPTG

3h 30°C



Purification of SAP_RBD_mVenus_Strep8His 

Lysate + supernatant 

1. centrifuge 2x for 10min at 4000 g 

2. discard pellet and use supernatant for following 

purification 

3. use 500 µL of CV

4. wash with EtOH

5. wash with MQ

6. wash with Wash buffer

8. take sample of Lysate then apply lysate onto the column 

9. take samples of each step

10. wash with 2 ml of Wash buffer 

11. wash with 4 ml 

12. Elute with 10 ml of Elution buffer

Prepare SDS samples as described in basic protocol protein 
purification

 

06.09.

 of STREP purified samples from thursday, 02.09.SDS PAGE

construct: L1-sAP-RBD-Strep8His (10.08. 2K2)



new  was mixed as followed:mCherry control

35 µL MQ

5 µL mCherry (VOR1 1,6 mg/µL)

10 µL SDS loading buffer 

sample was cooked at  for .95°C 8 min

new  was mixed as followed:RBD control

35 µL MQ

5 µL RBD control (unknown concentration)

10 µL SDS loading buffer 

sample was cooked at  for .95°C 8 min

Loading pattern

 -M - L - P - F - W1 - W2 - E1 - E2 - E3 - E4  mC.C - RBD.C

L = Lysate + sonificated cells

P = resuspended pellet

F = Flowthrough

W = Wash

E = Eluate

mC.C = mCherry control to check for successful blotting

RBD.C = RBD-GFP control to check for antibody binding

M = Color Protein Standard Broad Range NEB

Gel was run at 180 V for 1h.



-> running band had already left gel, so next time decrease 
, maybe to 50 minrunning time

WESTERN BLOT

gel was incubated in TOWBIN buffer for 5 min along with whatman 
paper and activated PVDF membrane.

Semi-dry blot was assembled and run at 25 V, 1.000 mA, 300 W 
for 50 min.

PONCEAU STAIN

Blotted membrane was stained in 0,1% Ponceau-S solution.

 mCherry (mC.C) was visible as sharp red band, but RBD control >
(RBD.C) was not detectable.

 pellet showed weak broad signal across gel (several proteins)>

06.09. Strep Purification (02.09.) Ponceau



 of blot made on  of STREP purification (ANTIBODY STAINING 06.09.
)02.09.

construct: L1-sAP-RBD-Strep8His (10.08. 2K2)

after Ponceau-S staining, the membrane was blocked in fresh 3% 
PBS-TM (PBS-T + milk powder) for for half hour at RT on a 
shaker. Afterwards, the milk was discarded and the membrane 
washed 3x 5 min with TBS-T.

  was added and the Primary antibody mouse anti-RBD (______)
membrane incubated at 4°C on a shaker O/N.

The next day, wash membrane 3x for 5 min with TBS-T.

  (1:10.000 in 3% PBS-TM) Secondary antibody anti-mouse HRP was 
added and the membrane incubated at RT on a shaker for +1h.

Recipe for antibody: 20 mL PBS-TM + 2 µL anti-mouse HRP

Wash 4x for 5 min with TBS-T.



HRP DETECTION

2 mL of ECL Solution 1 + 2 mL of ECL Solution 2 were combined 
in a 15 mL FALCON. Make sure to use fresh tips each time as not 
to contaminate either solution with the other.

A piece of Whatman-Paper was incubated with 2 mL the mixed ECL 
solution and the membrane soaked on top with both sides.

Protein side up, the membrane was laid atop the paper and the 
remaining ECL solution pipetted onto it.

Detection was started at INTAS using the following steps:

1. Pres CHEMILUMINESCENCE

2. Press NEXT

3. Select DYNAMIC _____

4. Let image for 25 min.

5. Save resulting images and upload to SeaFile.

Blot 07.09. Strep-Purification (02.09.)



PROBLEMS

1. the bands in the blot cannot be unambiguously attributed to 

a certain lane, because the lanes in the middle cannot 

be      seen. does the big red band in the Ponceau stain belong 

to mCherry or RBD control? is it the same lane that displays 

a      band at 55 kDa in the antibody staining?

    : next time, load mC.C and RBD.C right next Possible solution
to marker, so they can be unmistakingly attributed

   ASK ANNA AND JUSTUS, WHAT THE PINK PROTEIN (Vor.1 1,6 mg/µL) 
IN THE IGEM FRIDGE ACTUALLY IS!!

2. the marker is very poorly visible and transfer seems only 
partly efficient

     next time, try blotting protocol of Possible solution:
Biotech AG

_______________________________________________________________________________________________________
____________________________________________________________________

 of blot made on 03.09. of STREP purification ANTIBODY STAINING
(02.09.)

construct: L1-sAP-RBD-Strep8His (10.08. 2K2)

after Ponceau-S staining, the membrane was blocked in 3% PBS-TM 
(PBS-T + milk powder) for  at 4°C on a shaker. three nights

Today, the milk was discarded and the membrane washed 4x 5 min 
with TBS-T.

  was added and the Primary antibody mouse anti-His (1:3000)
membrane incubated at RT on a shaker for +1h.

Wash 3x for 5 min with TBS-T.

  (1:10.000 in 3% PBS-TM) Secondary antibody anti-mouse HRP was 
added and the membrane incubated at RT on a shaker for +1h.

Wash 4x for 5 min with TBS-T.



HRP DETECTION

2 mL of ECL Solution 1 + 2 mL of ECL Solution 2 were combined 
in a 15 mL FALCON. Make sure to use fresh tips each time as not 
to contaminate either solution with the other.

A piece of Whatman-Paper was incubated with 2 mL the mixed ECL 
solution and the membrane soaked on top with both sides.

Protein side up, the membrane was laid atop the paper and the 
remaining ECL solution pipetted onto it.

Detection was started at INTAS using the following steps:

1. Pres CHEMILUMINESCENCE

2. Press NEXT

3. Select DYNAMIC _____

4. Let image for 25 min.

5. Save resulting images and upload to SeaFile.

Blot 03.09. Strep-Purification 02.09.

_______________________________________________________________________________________________________
____________________________________________________________________

Purification of GST:

pellet of induced BL21 - with pGEX6G3 was harvested and frozen. 
thaw on ice, resuspend in 25 ml 1xPBS.
Add 1 mM DTT, 0,25 mM AEBSF and a spatula tip of lysozyme and 
DNAse I.

Incubate 30min on ice 



Cell disruption via microfluidizer with three times at 15000 

PSI.

Centrifuge at 19000 rpm, 4°C for 1h. Lysate of SAP_Strep-

Prec_mCerulean_TEVGST was also centrifuged.

Filter lysate with 0,45 µM PVDF syringe filter.

1,5 CV of GST-beads.

wash with PBS, wash with MQ.

Pour lysate carefully onto column, take samples of each step. 

Wait until all the lysate flows through the column. 

Wash with 2 ml PBS. 

Wash with 5 ml PBS. 

Elute with TrisHCl + Glutathion. 

After elution wash with MQ and store on 20% EtOH.

Prepare SDS samples as described in WB protocol.

Load onto gel and let run on 130 V for 45min.

Transfer proteins via WB onto nitrocellulose sheet as described 

in basic protocol.

Ponceau stain the membrane. 

 



15.09.

Purification of: L1_SAP_RBD_Strep8His

2 K1 2x 50 ml - A: concentrate in an Amicon (cutoff 10 kDa) B: 

purify via affinity chormatography (Strep-tactin) (See basic 

protocol) 

3 K1 2x 50 ml - same as 2K1

4 K1 2x50 ml concentrate both with an Amicon

6 K1 2x50 ml purify directly with Strep tactin 

Untrensfected colony: (negativ control) TCA precipitation

precipitate samples following basci protocol TCA precipitation

boil at 95°C for at least 5min 

Load each 15 µL onto SDS gel 

loading pattern:



Marker (5 µL) - Lysate - Input - Flowthrough - Wash - E1 - E2 - 

E3 - E4 - Eall - untrasnfected sample lysate - untransfected 

supernatant - positive control (here RBD) - No.14 -  Marker (10 

µL)

for concentrated samples No. 14 was the flowthrough of the 

amicon,for non concentrated we used BHI+Protease inhibitot, in 

which the cell pellets were lysated and resuspended.

for each batch of samples 2 gels were loaded. One was stained 

with coomassie, the other one was blotted via Western blot onto 

Nitrocellulose membrane, then stained with Ponceau.

Immunoblot with anti-RBD-antibodies. 

1. block with milk in PBS-T 

2. primary antibody anti-RBD-antibody 

3. secondary: anti

4. detection via HRP
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 of L1-sAP-RBD-21.09. STREP PURIFICATION

Strep8His (10.08.//22.08.)

using  resin by IBA Life SciencesStrep-Tag II

1. supernatant 

pH was estimated with pH paper to be around: 7-8

3x 50 mL supernatant were concentrated up to 3x2 mL using an 
AMICON, Cut-Off 10kDa

-> resulting in 10 mL concentrated supernatant

pH of concentrated supernatant was measured with pH-meter: 6,4. 
1M NaOH was added until pH reached 7,8.

the 10 mL were loaded onto the 0,5 mL CV Strep column

COLLECTED: , E5Ü, Ü.C, F, W1, W2, E1, E2, E3, E4

Ü = supernatant



Ü.C = concentrated supernatant

2. pellet

4 mL lysate , distributed onto 2mL eppis and centrifugated at 14
,000 rpm, 5 minutes, 4°C, microfuge

pH was estimated with pH paper to be around: 7-8

COLLECTED: L+P, L, F, W1, W2, E1, E2, E3, E4

L+P = lysate + pellet suspended

L = cleared lysate after centrifugation

PURIFICATION PROCESS

1. Remove Buffer R by washing with  prior to 2 x 2 mL Buffer W

the next purification run.  

2. Equilibrate column with .1 mL Buffer W
3. Put on column cap, add 6 mL concentrated supernatant/3 mL 
cleared lysate. 
   Whirl up beads and then wait for them to settle.
4. Drain supernatant and wash with  .5x 0,5 µL Buffer W
5. Add .6 x 0,25 mL Buffer E

6. Wash column with .3x 2,5 mL Buffer R
7. Overlay with  for storage at 4°C.2 mL Buffer R

SAMPLE PREPARATION

including TCA precipitation and SDS cooking

after TCA precipitation, the resulting pellet was immersed in 32
.µL MQ + 8 µL 10x SDS loading buffer

This way, all samples will be 40 µL in volume, except the 
eluates E1-E5 which have been filled up to 50 µL.

1. supernatant samples were cooked at 95°C for 6 min



Ü 1,7 mL sample + 300 µL TCA 

Ü 
concentrated

1,7 mL sample + 300 µL TCA 

F 1,7 mL sample + 300 µL TCA 

W1 1,7 mL sample + 300 µL TCA 

W2 1,7 mL sample + 300 µL TCA 

E1-E4 40 µL eluate + 10 µL SDS Buffer

E total 100µL of each E1-E4 -> 400 µL sample + 70 µL TCA

use same amount of acetone as TCA 

2. pellet samples were cooked at 95°C for 6 min

L+P 170 µL sample + 30 µL TCA 

L 170 µL sample + 30 µL TCA

F 1,5 mL + 260 µL TCA
preticipape wouldn't dissolve after cooking, 
additional 80 µL 1x SDS buffer were added

W1 1,5 mL + 260 µL TCA
preticipape wouldn't dissolve after cooking, 
additional 80 µL 1x SDS buffer were added

W2 1 mL + 180 µL TCA

E1-E4 40 µL eluate + 10 µL SDS Buffer

E total 100µL of each E1-E4 -> 400 µL sample + 70 µL TCA

use same amount of acetone as TCA 

3. controls samples were cooked at 95°C for 6 min



Ü 
untransfected 
culture

1,7 mL sample + 300 µL TCA 

L+P 
untransfected 
culture

170 µL sample + 30 µL TCA

L 
untransfected 
culture

170 µL sample + 30 µL TCA

RBD+GFP no TCA precipitation performed, 5 µL RBD + 35 µL 
MQ + 10 µL SDS buffer

mCherry-His  
(1,6  mg/µL)

no TCA precipitation performed, 3 µL mCherry + 
29 µL MQ + 8 µL SDS buffer

use same amount of acetone as TCA 

samples were equilibrated in pH with NaOH and cooked at 95°C 
for 10 min.



22.09. SDS PAGE     STREP PURIFICATION of L1-sAP-RBD-Strep8His (10

.08.//22.08.)

The cooked samples were left on the bench an RT over night and 

are now loaded onto SDS gels (15 wells).

Two gels are loaded for each supernatant as well as lysate, one 
for blotting and one for coomassie staining.

LOADING PATTERN

1. supernatant

M - Ü - Ü.C - F - W - E1 - E2 - E3 - E4 - Etotal - AMICON/FT - 
RBD - mC - AK.Ü - AK.P

2. lysate

M - L/P - L - F - W1 - W2- E1 - E2 - E3 - E4 - Etotal - RBD - 
mC - AK.Ü - AK.P

AK = original untransfected culture 

Ü = supernatant

P = pellet

on 2. lysate second gel, mC was loaded double instead of AK.Ü -
> to avoid empty well



22.09. WESTERN BLOT    STREP PURIFICATION of L1-sAP-RBD-

Strep8His (10.08.//22.08.)

follow protocol in biotechnology lab

Antibody staining 1

after Ponceau-S staining, the membrane was blocked in fresh 3% 

PBS-TM (PBS-T + milk powder) for for half hour at RT on a 

shaker. Afterwards, the milk was discarded and the membrane 

washed 3x 5 min with PBS-T.

 1:2000 in 3% PBS-TM  was added Primary antibody mouse anti-RBD ( )

and the membrane incubated at 4°C on a shaker O/N.

The next day, wash membrane 3x for 5 min with PBS-T.

  (1:10000 in 3% PBS-TM) Secondary antibody anti-mouse HRP was 

added and the membrane incubated at RT on a shaker for +1h.

Recipe for antibody: 20 mL PBS-TM + 2 µL anti-mouse HRP

Wash 4x for 5 min with PBS-T.

-> to see if GST was cut off we did a second antibody staining 

against GST with the same membranes.
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    of L1-sAP-RBD-TEV-GST22.09. GST PURIFICATION

using  by MACHEREY-NAGELProtino gluthatione agarose 4B

, elution with 2 x 1,5 mL Buffer E, wash with 2 x CV = 1,5 mL
7,5 µL PBS



1. supernatant 

3x 50 mL supernatant were concentrated up to 3x2 mL using an 
AMICON, Cut-Off 10kDa

-> resulting in 10 mL concentrated supernatant

the 10 mL were loaded onto 1,5 mL CV GST column

COLLECTED: , E5, MEMÜ, Ü.C, F, W1, W2, E1, E2, E3, E4

Ü = supernatant

Ü.C = concentrated supernatant

beyond that, the membrane of the AMICON used for concentration 
of the supernatant was cut off and cooked with 40 mL MQ + 10 µL 
5x SDS buffer. The sample is called MEM.

2. pellet

ca. 4 mL lysate, distributed onto 2mL eppis and centrifugated 
at 14,000 rpm, 5 minutes, 4°C, microfuge

COLLECTED: L+P, L, F, W1, W2, W3, E1, E2, E3, E4

L+P = lysate + pellet suspended

L = cleared lysate after centrifugation

Purification protocol retrieved from MACHEREY-NAGEL

  Batch/gravity-flow purification of GST-tagged proteins



 1. Equilibration 
• Determine the bed volume of Protino® Glutathione Agarose 4B 
required for 
your application (see section 3.3). • Resuspend Protino® 
Glutathione Agarose 4B by mixing thoroughly to 
achieve a homogeneous suspension. • Immediately transfer the 
determined volume of suspension to an appropriate 
chromatography column (e.g. Protino® Columns 14 ml, 35 ml; see 
ordering 
information). Pipette 1.333 ml of the original 75% suspension 
per ml of bed 
volume required. • Allow the column to drain by gravity. • To 
equilibrate the gel add 10 bed volumes of PBS. Allow the column 
to drain 
by gravity. Avoid disturbing the resin. 
2. Batch binding 
• Close column outlet with cap or Parafilm®. • Add clarified E. 
coli lysate to the gel and close column inlet with cap or 
Parafilm®. • Mix the suspension gently for 30 min at room 
temperature. • Remove bottom and top cap and allow the column 
to drain by gravity. 
 3. Washing 

• To wash the gel add 10 bed volumes of PBS. Allow the column 
to drain by 
gravity. Avoid disturbing the resin. • Repeat the washing step 
twice (total wash 3x 10 bed volumes of PBS). 
4. Elution 
• Close column outlet with cap and add 1 bed volume of Elution 
buffer. • Close column inlet and mix the suspension gently for 
10 min at room 
temperature to liberate the GST-tagged protein from the gel. • 
Remove bottom cap and collect the eluate. • Repeat the elution 
step twice. Pool the collected eluates. 
Note: The amount of elution buffer required may vary among 
fusion proteins. Volumes 
may have to be increased or additional elution steps may be 
necessary. Use a 
Bradford protein assay, SDS-PAGE or measure the absorbance at 
280 nm to 
determine the yield of the eluted GST-tagged protein.

After the purification process, the columns were washed with 
with 10x CV PBS, then rinsed with VE-H2O and washed with 5x CV 
20% ethanol. They were capped and stored on 20% ethanol at 4°C.

SAMPLE PREPARATION



including TCA precipitation and SDS cooking

all samples were washed with 300 µL ice cold acetone

after TCA precipitation, the resulting pellets were immersed in 
12 µL 5x SDS Buffer + 48 µL MQ -> 60 µL 

1. supernatant

Ü.C 1,7 mL + 230 µL TCA 

F 1,7 mL + 230 µL TCA

W1 1,7 mL + 230 µL TCA

W2 1,7 mL + 230 µL TCA

W3 1,7 mL + 230 µL TCA

E1-E4 no TCA precipitation performed, 40 µL sample + 10 µL 
5x SDS buffer -> 50 µL 

E total 450 µL of each E1-E4 -> 1,7 mL sample + 230 µL TCA

2. lysate 

L+P 170 µL + 23 µL TCA 

L 170 µL + µL TCA23 

F 1,7 mL + 230 µL TCA

W1 1,7 mL + 230 µL TCA

W2 1,7 mL + 230 µL TCA

W3 1,7 mL + 230 µL TCA

E1-E4 no TCA precipitation performed, 40 µL sample + 10 µL 
5x SDS buffer

E total 450 µL of each E1-E4 -> 1,7 mL sample + 230 µL TCA

3. controls 



AK Ü 
untransfected 
culture

1,7 mL + 230 µL TCA

AK L+P 
untransfected 
culture

170 µL + 23 µL TCA

AK L 
untransfected 
culture

1,7 mL + 230 µL TCA

AMICON F 1,7 mL + 230 µL TCA

RBD+GFP no TCA precipitation performed, 10 µL RBD + 
70 µL MQ + 20 µL SDS buffer -> 100 µL

mCherry-His  
(1,6  mg/µL)

no TCA precipitation performed, 8 µL mCherry 
+ 72 µL MQ + 20 µL SDS buffer  -> 100 µL

samples were equilibrated in pH with NaOH, cooked at 95°C for 
10 min and frozen at -20°C O/N.



23.09. SDS PAGE of L1-sAP-RBD-TEV-GST   GST PURIFICATION 

due to undissolved pellet, the samples:

1. supernatant W1, Ü.C, F

2. lysate W1, L, F

3. control AK.L

were incubated with an additional 32 µL MQ + 8 µL 5x SDS buffer 
each, cooked at 95°C for 15 min and left at room temperature 
for 1h. Inbetween steps, the samples were vortexed thoroughly.

two gels were loaded for each supernatant as well as lysate, 
one for coomassie staining and one for blotting

LOADING PATTERN

1. supernatant

blot: Ü - Ü.C - F - W1 - W2 - E1 - E2 - E3 - E4 - Etotal - MEM 
- AMI/F - RBD - AK.L

coomassie: Ü - Ü.C - F - W1 - W2 - E1 - E2 - E3 - E4 - Etotal - 
MEM - AMI/F - RBD

2. lysate

blot: L/P - L - F - W1 - W2 - W3 - E1 - E2 - E3 - E4 - Etotal - 
RBD - AK.L - mC

coomassie: L/P - L - F - W1 - W2 - W3 - E1 - E2 - E3 - E4 - 
Etotal - RBD - mC - mC

Gels are run at 130 V for 1:15 h.

24.09.

of    Western Blot  L1-sAP-RBD-TEV-GST

follow protocol in biotechnology lab

Antibody staining 1



after Ponceau-S staining, the membrane was blocked in fresh 3% 

PBS-TM (PBS-T + milk powder) for for half hour at RT on a 

shaker. Afterwards, the milk was discarded and the membrane 

washed 3x 5 min with PBS-T.

 1:2000 in 3% PBS-TM  was added Primary antibody mouse anti-RBD ( )

and the membrane incubated at 4°C on a shaker O/N.

The next day, wash membrane 3x for 5 min with PBS-T.

  (1:10000 in 3% PBS-TM) Secondary antibody anti-mouse HRP was 

added and the membrane incubated at RT on a shaker for +1h.

Recipe for antibody: 20 mL PBS-TM + 2 µL anti-mouse HRP

Wash 4x for 5 min with PBS-T.

-> to see if GST was cut off we did a second antibody staining 

against GST with the same membranes.

Antibody staining 2

Primary antibody   (1:10000 in 3% PBS-TM) was added goat anti-GST

and incubated for 2 hours at RT. Then wash membrane 3x 5 min 

with PBS-T.

Secondary antibody  (1:2000 in 3% PBS-TM) was anti-goat HRP 

added and incubated for 1 hour at RT. Then wash membrane 3x 5 

min with PBS-T.

Supernatant

Lysate
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RBD-Antibodies
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RBD+GST-Antibodies
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28.09.

Dialysis

All eluates together (~3.5 ml) were poured into an 6 kDa 
dialysis tube. Dialysis was accomplished in 3L of PBS-Buffer at 
4°C over night under consistent and slow stiring.

-> Glutathion is filtered out of the eluates

-> Buffer was changed so the TEV-Protease works properly in the 
solution.

29.09.

BCA-Assay
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Problem:

-> 0.138 and 0.127 mg/ml are the concentrations of RBD__TEV-GST 
and only GST together. So it´s not possible to calculate 
the       exact concentration of RBD_TEV-GST for treatment with 
TEV-protease.

Centrifugation in an amicon (10 kDa cut-off)

-> lowering the volume of the GST + RBD_TEV-GST-mixture diluted 
in PBS from ~3 ml to ~1.2 ml



Treatment with TEV-Protease

-> with concentrated 1.2 ml GST + RBD_TEV-GST-mixture diluted 
in PBS

1.2 mL Protein-mixture

135 µL TEV-Protease Buffer

20 µL TEV-Protease

-> incubate for 1h at 30°C.

GST-Purification

1. Pouring the ~1.2 mL of protein-mixture onto the GST-Beads, 
ensuring them to mix up. Incubate for a few minutes. 

2. Catch flowthrough.

3. Wash 2 times with 1 mL wash buffer. 

4. Eluate 2 times with 450 µL elution buffer.

His-Purification

1. Pouring the flowthrough of the GST-purification above onto 
His-Beads, ensuring them to mix up. Incubate for a few minutes.

2. Catch flowthrough.

3. Wash 2 times with 1 mL wash buffer.

4. Eluate 2 times with 450 µL elution buffer.
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30.10. 

SDS-PAGE

Preparing of the samples:

-> mix 3 µL of 5x SDS + 5 µL MQ + 8 µL of each fraction

2 Gels were loaded, one for RBD-antibody staining, one for GST-
antibody staining.

Loading Pattern:

M - I - FT - W1 - W2 - E1 - I - FT - W1 - W2 - E1 - E2 - RBD.P 
- GST.P - HIS.P

    -> GST                  -> HIS                       -> 
controls

Western Blot

1:15 h at 86 mA.

RBD-Antibody-Blot

GST-Antibody-Blot

Ponceau-
Staining
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01.10.

RBD-Antibody-Stain

01.10.

GST-Antibody-Stain
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Membranes were stripped like this: (Mild stripping)

Solution: 15 g Glycine

          1 g  SDS

          10 ml 20% TWEEN

          800 mL MQ

          pH to 2.2 with HCL

          fill up to 1000 mL with MQ

1.) Wash ECL off with PBS-T.

2.) Wash in Mild Stripping Solution 2 times for ~20-30 minutes.

3.) Wash with PBS-T.

4.) Block with PBS-TM for 30 minutes.

5.) Detect with INTAS to see if all antibodies were washed off. 



After stripping

2021-10-01_15.35.58_RBD_+_GST_Blots_after_stripping,1-1._Scan+Marker_image.jpg

His-Antibody-Stain

His-Antibody-Stain

2021-10-01_19.02.58_RBD_u._GST-Blots_mit_His-Antik&ouml;rper,19-10._scan+Marker_image.jpg

 

27.09.-01.10.PLAN 

1. determination of protein concentration of recombinantn 
proteins 



Via immunoblots of different cultures, we could verify bands, 
that resemble our RBD. To roughly determine the protein 
concentration, we want to compare the intensity to a protein of 
known concentration. 

CONSTRUCT OF CHOICE: L1-sAP-RBD-Str8His 

comparison protein: mCherry-His (1,6 mg/µL in stock solution)

2. Ammoniumsulfate precipitation

A saturated solution of ammonium sulfate is 4.1 M at 25 °C, but 

is 3.8 M at 0 °C.

80% saturation = Add 56,1g Ammoniumsulfate per 100 mL solution

complete precipitation can take a few hours 

Precipitated proteins can be spinned down easily (10.000xg, 10–

) and after removing salts they can undergo further 20 min

purification steps.  

Removal of salts through dialysis?

3. Detection of Immunoblots with anti-GST

1.AB anti-GST (goat), 1:10000

2.AB anti-goat 1:30000

4. pretty blot with GST-purification (22.09.)

- Eluate 1-4

- Etotal TCA-precipitated

- RBD Positive control (was the one of HIS purification (24.09) 
visible on the blot?)

- GST Positive control



Keep nin mind:

precipitaed input/lysat/wash/Etotal samples have to be diluted 
with more SDS buffer  but still load only 15 µL!!

5. TEV-Protease 

 

L1-3xHA-RBD-Str8His23.09. HIS PURIFICATION 

4 samples: 

 untransfected cells

supernatant untransfected 

cells: L1_3xHA_RBD_Strep8His cells

supernatant: L1_3xHA_RBD_Strep8His

1. adjust to pH 8

2. column volume ~300 µL. 
3. pour cells onto column, disturb the bed and let it sit until 
bed sunk again

4. wash with WHis 3 mL 

5. elute with 4x 500 µL 

2nd try: 
centrifuge the flowthroug from try 1. discard pellet and purify 
with supernatant once again as describe above.

TCA PRECIPITATION

centrifugation steps were performed at 8.000xg to avoid strong 
adherence of pellet.



after TCA precipitation, the resulting pellets were immersed in 
 12 µL 5x SDS Buffer + 48 µL MQ -> 60 µL 

A. lysate + cell debree                         

I 1 mL + 180 µL TCA 

FT 1 mL + 180 µL TCA 

W1 1,7 mL + 230 µL TCA

W2 1 mL + 180 µL TCA 

E1-E4 no TCA precipitation performed, 40 µL sample + 10 µL 
5x SDS buffer -> 50 µL 

E total 100 µL of each E1-E4 -> 400 µL sample + 70 µL TCA

B. lysate - cell debree                          

I 1 mL + 180 µL TCA 

FT 1,7 mL + 230 µL TCA

W1 1,7 mL + 230 µL TCA

W2 1 mL + 180 µL TCA 

E1-E4 no TCA precipitation performed, 40 µL sample + 10 µL 
5x SDS buffer -> 50 µL 

E total 100 µL of each E1-E4 -> 400 µL sample + 70 µL TCA

C. controls           

AK Ü 
untransfected 
culture

1,7 mL + 230 µL TCA

AK L 
untransfected 
culture

-> cleared lysate, 14,000 rpm, 5 minutes, 4°C 
1,7 mL + 230 µL TCA

3xHA-RBD-
Strep8His Ü

1,7 mL + 230 µL TCA

RBD+GFP no TCA precipitation performed, 10 µL RBD + 
70 µL MQ + 20 µL SDS buffer -> 100 µL

mCherry-His  
(1,6  mg/µL)

no TCA precipitation performed, 8 µL mCherry 
+ 72 µL MQ + 20 µL SDS buffer  -> 100 µL



samples were equilibrated in pH with NaOH, cooked at 95°C for 
10 min and frozen at -20°C O/N.

WhatsApp_Image_2021-09-15_at_13.25.26.jpeg

  L1-3xHA-RBD-Str8His24.09. SDS PAGE HIS PURIFICATION

only three SDS gels are available

1. lysate + cell debree

blot: M - I - F - W1 - W2 - E1 - E2 - E3 - E4 - Etotal - AK.Ü - 

AK.L - RBD - Ü

2. lysate - cell debree

blot: M - I - F - W1 - W2 - E1 - E2 - E3 - E4 - Etotal - AK.Ü - 

AK.L - RBD - Ü

coomassie: M - I - F - W1 - W2 - E1 - E2 - E3 - E4 - Etotal  - 
AK.L - RBD - Ü

RBD-control was cooked up freshly: 20 µL RBD-GFP (unknown c) + 
20 µL MQ +  10 µL 5x SDS buffer, 95°C, 10 min



   L1-3xHA-RBD-Str8His 24.09.WESTERN BLOT HIS PURIFICATION

follow protocol in biotechnology lab

Antibody staining

after Ponceau-S staining, the membrane was blocked in fresh 3% 

PBS-TM (PBS-T + milk powder) for half an hour at RT on a 

shaker. Afterwards, the milk was discarded and the membrane 

washed 3x 5 min with PBS-T.

 1:2000 in 3% PBS-TM  was added Primary antibody mouse anti-RBD ( )

and the membrane incubated at 4°C on a shaker O/N.

The next day, wash membrane 3x for 5 min with PBS-T.

  (1:10000 in 3% PBS-TM) Secondary antibody anti-mouse HRP was 

added and the membrane incubated at RT on a shaker for +1h.

Recipe for antibody: 20 mL PBS-TM + 2 µL anti-mouse HRP

Wash 4x for 5 min with PBS-T.

Luminol reagents for HRP detection were applied and the 

membranes detected.

With cell debree

Without cell debree
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30.09.

CONCENTRATION ESTIMATION

 for estimating recombinant protein concentration WESTERN BLOT
in culture supernatant

transfected culture: L1-sAP-RBD-Strep8His (RBD signal was seen 
in Leishmania team blots)

comparison protein: ma4337-Strep from Nora MiBi, 70 kDa, 46 µM, 
90 µL

control culture: weird_plex

antibody staining: anti-Strep-AP



15 mL of transfected culture as well as control culture were 
used for blot.

Supernatant was concentrated in Amicon to each 2 mL and TCA 
precipitated.

Lysate was centrifuged down and TCA precipitated.

ma4337-Strep Protein

5 µg -> 1,087 µL

10 µg -> 2,174 µL

30 µg -> 6,522 µL

50 µg -> 10 µM in 50 µL SDS sample -> 10,87 µL

70 µg -> 15,218 µL

SAMPLE PREPARATION

samples should be enough for two gels, so in order to generate 
equal loading distribution, the samples have to contain double 
the volume

K1 5 

µg

2,2 µL ma4337 + 29,8 µL MQ + 8 µL 5x SDS buffer

K1 10 

µg

4,4 µL ma4337 + 27,6 µL MQ + 8 µL 5x SDS buffer

K1 30 

µg

13,1 µL ma4337 + 18,9 µL MQ + 8 µL 5x SDS buffer

K1 50 

µg

21,8 µL ma4337 + 10,2 µL MQ + 8 µL 5x SDS buffer

K1 70 

µg

30,4 µl ma4337 + 1,6 µL MQ + 8 µL 5x SDS buffer

40 µL SDS sample ->  load 20 µL per gel



one gel for strep antibody staining, one for RBD antibody 
staining

L1 LYS centrifuge 2mL at 14,000 rpm, 5 minutes, 
4°C -> 1,7 mL + TCA

((16 µL SDS + 
64 µL MQ)-20 
µL) + 10 µL 
5x SDS buffer 
+ 10 µL 5x 
SDS buffer -> 
10 µL loaded

L1 SUP 13,3 mL supernatant concentrated to 1,7 
mL using 10K Amicon -> 1,7 mL + TCA

16 µL SDS + 
64 µL MQ

W.P 
LYS

centrifuge 2mL at 14,000 rpm, 5 minutes, 
4°C -> 1,7 mL + TCA

16 µL SDS + 
64 µL MQ

W.P 
SUP

13,3 mL supernatant concentrated to 1,7 
mL using 10K Amicon -> 1,7 mL + TCA

16 µL SDS + 
64 µL MQ

L1 
SUP.C

1,7 mL unconcentrated supernatant -> 1,7 
mL + TCA

16 µL SDS + 
32 µL MQ

W.P 
SUP.C

1,7 mL unconcentrated supernatant -> 1,7 
mL + TCA

16 µL SDS + 
32 µL MQ

L1 AMI 1,7 mL flowthrough from 10K Amicon used 
for concentration -> 1,7 mL + TCA

16 µL SDS + 
32 µL MQ

W.P 
AMI

1,7 mL flowthrough from 10K Amicon used 
for concentration -> 1,7 mL + TCA

16 µL SDS + 
32 µL MQ

RBD C from Anna Kiefer WHAT EXACTLY IS THIS 
, 10 µL + 22 µL MQ + 8 µL 5x SDS CONTROL?

buffer

TCA precipitation centrifugation steps were performed at 8.000
xg.

All SDS samples were cooked at 95°C for 10 min.

LOADING PATTERN

M - PageRuler

1. L1-sAP-RBD-Strep8His, cleared lysate, TCA precipitated 

2. L1-sAP-RBD-Strep8His, supernatant, not concentrated, TCA 
precipitated

3. L1-sAP-RBD-Strep8His, supernatant, concentrated, TCA 
precipitated



4. L1-sAP-RBD-Strep8His, supernatant, AMI flowthrough, TCA 
precipitated

5.  5 µgmKa4475-Strep

6.  10 µgmKa4475-Strep

7.  30 µgmKa4475-Strep

8.  50 µgmKa4475-Strep

9.  100 µgmKa4475-Strep

10. weird_plex, cleared lysate, TCA precipitated

11. weird_plex, supernatant,  TCA precipitatednot concentrated,

12. weird_plex, supernatant,  TCA precipitatedconcentrated,

13. weird_plex, supernatant, AMI flowthrough, TCA precipitated

14. RBD control

gel 1: marker was loaded second, W.P AMI was loaded before to 

avoid empty well

gel 2: sample L1 LYS couldn't be loaded

gels were run at 130 V for 1:10 h.

WESTERN BLOT

according to Biotech Protocol

PONCEAU S STAINING

after staining, membranes were blocked in 3 % PBS-TM on a 
shaker at 4°C O/N.



Ponceau_S_stain_concentration_blot_30.09._anti-STREP.jpeg

Ponceau_S_stain_concentration_blot_30.09._anti-RBD.jpeg

01.10.



ALKALINE PHOSPHATASE DETECTION

membranes were washed 3x for 5 min with PBS-T.

membrane 1

Membrane was incubated in AP-conjugated primary antibody anti-

Strep-Tactin (1:4000 in TBS-M)  on shaker at RT for 1h.

membrane 2

Membrane was incubated in primary antibody ms anti-RBD (1:2000 
in PBS-TM) on shaker at RT for 1h.

Wash 3x 5 min with PBS-T.

Incubare with secondary antibody anti-mouse HRP (1:_____ in PBS-
TM) on shaker at RT for 1h.

Wash 3x 5 min with PBS-T.

Perform ECL HRP detection according to Biotech protocol.



BCIP_NPT_concentration_blot_30.09._anti-Strep.png

2021-10-01_13.48.23_concentration_blot_30.09._1.AB_RBD_2.AB_m_HRP,7-4._scan+Marker_image.jpg

 

   of L1-SAP-RBD-Strep8His30.09. HIS PURIFICATION

using TakaraBio Capturem His-Tagged Purification Large Volume 

480 ml Supernatant, elution with 2 x 10 mL Buffer E (20 mM 

Na3PO4, 500 mM NaCl, 500 mM imidazole, pH 7.6), wash with 20 ml 

Buffer W (20 mM Na3PO4, 150 mM NaCl, pH 7.6)



1. Equilibration

column was equilibrated with 20 ml Buffer W

vaccum was applied until all of the liquid passed trough the 

column and the column membrane appeared dry.

2. Supernatant 

480 ml Supernatant were loaded onto column, vaccum was applied 

until all liquid passed through

Flowthrough was collected and loaded onto the column for a 

second time

vaccum was applied until al liquid passed through the column

3. Washing

40 ml Buffer W was loaded onto the column, vaccum was applied 

until all liquid passed through

Wash was collected

4. Elution

10 ml Buffer E were loaded onto the column, vacuum was applied 

until all of the liquid passed through

Eluate was collected

another 10 ml of Buffer E were loaded onto the column, vacuum 

was applied until all liquid passed through

Eluate was collected in the same falcon as the first eluate

COLLECTED: I , MEM , F1, F2, W, E

beyond that, the membrane of the column was cut out and cooked 

with 40 mL MQ + 10 µL 5x SDS buffer. The sample is called MEM.



SAMPLE PREPARATION

two sets of samples were prepared, one with TCA precipitation 
and one without TCA precipitation

TCA samples were washed with 300 µL ice cold acetone

after TCA precipitation, the resulting pellets were immersed in 
20 µL 5x SDS Buffer + 80 µL MQ -> 100 µL

1. supernatant (TCA)

I 1,7 mL + 230 µL TCA, pellet resuspended in 20 µL 5x SDS Buffer + 80 µL MQ -> 100 µL

F1 1,7 mL + 230 µL TCA, pellet resuspended in 20 µL 5x SDS Buffer + 80 µL MQ -> 100 µL

F2 1,7 mL + 230 µL TCA, pellet resuspended in 20 µL 5x SDS Buffer + 80 µL MQ -> 100 µL

W 1,7 mL + 230 µL TCA, pellet resuspended in 20 µL 5x SDS Buffer + 80 µL MQ -> 100 µL

E 1,7 mL + 230 µL TCA, pellet resuspended in 20 µL 5x SDS Buffer + 80 µL MQ -> 100 µL

MEM no TCA precipitation performed, 40 µL sample + 10 µL 5x SDS buffer -> 50 µL 

2. supernatant (without TCA)

I 40 µL sample + 10 µL 5x SDS buffer -> 50 µL 

F1 40 µL sample + 10 µL 5x SDS buffer -> 50 µL 

F2 40 µL sample + 10 µL 5x SDS buffer -> 50 µL 

W 40 µL sample + 10 µL 5x SDS buffer -> 50 µL 

E 40 µL sample + 10 µL 5x SDS buffer -> 50 µL 

MEM 40 µL sample + 10 µL 5x SDS buffer -> 50 µL 

3. controls 

untransfected culturew_plex Ü  1,7 mL + 230 µL TCA

untransfected culturew_plex L  1,7 mL + 23 µL TCA

RBD+GFP no TCA precipitation performed, 10 µL RBD + 70 µL MQ + 20 µL SDS buffer -> 100 µL

mCherry-His  (1,6  mg/µL) no TCA precipitation performed, 8 µL mCherry + 72 µL MQ + 20 µL SDS buffer  -> 100 µL



samples were equilibrated in pH with NaOH, cooked at 95°C for 

10 min and stored in refrigerator at 4°C O/N.

01.10. SDS PAGE of L1-SAP-RBD-Strep8His   His PURIFICATION   

two gels were loaded for each supernatant (TCA and no TCA)

LOADING PATTERN

1. supernatant (TCA)

M - L - I - FT1 - FT2 - W - E - E(TCA) - MEM - w_plex L - 

w_plex Ü - RBD+ - mCherry

2. supernatant (not TCA)

M - L(TCA) - I(TCA) - FT1(TCA) - FT2(TCA) - W(TCA) - E - E(TCA) 

- MEM - w_plex L(TCA) - w_plex Ü(TCA) - RBD+ - mCherry

Gels are run at 130 V for 1:15 h.



of 01.10. Western Blot  L1-sAP-RBD-Strep8His

follow protocol in biotechnology lab

Antibody staining 1

after Ponceau-S staining, the membrane was blocked in fresh 3% 

PBS-TM (PBS-T + milk powder) for half an hour at RT on a 

shaker. Afterwards, the milk was discarded and the membrane 

washed 3x 5 min with PBS-T.

 1:2000 in 3% PBS-TM  was added Primary antibody mouse anti-RBD ( )

and the membrane incubated at 4°C on a shaker O/N.

The next day, wash membrane 3x for 5 min with PBS-T.

  (1:10000 in 3% PBS-TM) Secondary antibody anti-mouse HRP was 

added and the membrane incubated at RT on a shaker for +1h.

Recipe for antibody: 20 mL PBS-TM + 2 µL anti-mouse HRP

Wash 4x for 5 min with PBS-T.

-> to see if GST was cut off we did a second antibody staining 

against GST with the same membranes.

Antibody staining 2

 (1:10000 in 3% PBS-TM) was added Primary antibody goat anti-GST

and incubated for 2 hours at RT. Then wash membrane 3x 5 min 

with PBS-T.

(1:2000 in 3% PBS-TM) was Secondary antibody anti-goat HRP 

added and incubated for 1 hour at RT. Then wash membrane 3x 5 

min with PBS-T.



 

01.10.

 of two constructs L1-sAP-RBD-Strep8His and L1-HIS PURIFICATION
3xHA-RBD-Strep8His

Column volume:  TALON Resin100 µL

Mini scale batch purification according to TALON protocol: 
https://www.takarabio.com/learning-centers/protein-research/his-
tag-purification/protocols/protocol-native-purification-with-
talon-resin-imidazole-elution

Buffers were prepared freshly:

50 mL EQ buffer

5 mL ELU buffer

1X Equilibration Buffer (pH 7.6)
50 mM sodium phosphate
300 mM NaCl

1X Elution Buffer-imidazole elution (pH 7.6)
50 mM sodium phosphate
300 mM NaCl
150 mM imidazole

for three different cultures, supernatant as well as lysate 
were purified seperately

CULTURES

L1-SAP-RBD-Str8HisSAP: 

L1-3xHA-RBD-Str8His3HA: 

weird_plexW: 

  = TCA precipitation 

  - 2 mL1S. Supernatant untouched



Concentration to 1 mL with 10K Centricon, centrifuging at 4°C, 
4000 rpm for 20 min each

  - 2 mL 2S. Amicon Flowthrough

 Supernatant concentrated - 100 µL3S.

1 mL concentrated supernatant with 100 µL CV TALON Agitate 
Resin in Eppi for 10 min at RT.

Centrifuge at 14.000 rpm, 4°C, 1 min.

 Flowthrough - 1 mL4S.

Add 2 mL EQ buffer to pellet, vortex and spin at 14.000 rpm, 4°
C, 1 min.

  - 2 mL5S. Wash

Add 100 µL ELU buffer to pellet, vortex quickly and spin at 14.0
00 rpm, 4°C, 1 min.

 Eluate 1 - 100 µL6S.

Repeat elution procedure.

 Eluate 2 - 100 µL7S.

  - 50 µL E1 + 50 µL E2  8S. Eluate total

 Resin - 100 µL9S.

 Cleared lysate after centrifugation at 14.000 rpm, 4°C, 5 1L.
min, 4mL - 100 µL

Concentration to 1 mL with 10K Centricon, centrifuging at 4°C, 
4000 rpm for 20 min each, re-using the respective Amicons 

 Amicon Flowthrough - 2 mL2L.

 3L. Cleared lysate concentrated - 100 µL

1 mL concentrated supernatant with 100 µL CV TALON Agitate 
Resin in Eppi for 10 min at RT.

Centrifuge at 14.000 rpm, 4°C, 1 min.

 Flowthrough - 1 mL4L.

Add 2 mL EQ buffer to pellet, vortex and spin at 14.000 rpm, 4°
C, 1 min.



 Wash - 2 mL5L.

Add 100 µL ELU buffer to pellet, vortex quickly and spin at 14.0
00 rpm, 4°C, 1 min.

 Eluate 1 - 100 µL6L.

Repeat elution procedure.

 Eluate 2 - 100 µL7L.

 8L.  - 50 µL E1 + 50 µL E2  Eluate total

 Resin - 100 µL9L.

The following preparation pattern was followed in all three 
cultures.

ABV.NAME TCA 

precipitation

SDS preparation

1S.SUP 1,7 mL + 230 µL 

80% TCA

dissolve pellet in 48 µL MQ + 12 µL 5x 

SDS buffer

2S.AMI 1,7 mL + 230 µL 

80% TCA

dissolve pellet in 48 µL MQ + 12 µL 5x 

SDS buffer

3S.S.C 48 µL + 12 µL 5x SDS buffer

4S.FT 48 µL + 12 µL 5x SDS buffer

5S.WASH 1,7 mL + 230 µL 

80% TCA

dissolve pellet in 48 µL MQ + 12 µL 5x 

SDS buffer

6S.E1 48 µL + 12 µL 5x SDS buffer

7S.E2 48 µL + 12 µL 5x SDS buffer

8S.ET 100 µL + 18 µL 

80% TCA

dissolve pellet in 32 µL MQ + 8 µL 5x 

SDS buffer

9S.RES dissolve pellet in 48 µL MQ + 12 µL 5x 

SDS buffer



1L.LYS 48 µL + 12 µL 5x SDS buffer 

2L.AMI 1,7 mL + 230 µL 

80% TCA

dissolve pellet in 48 µL MQ + 12 µL 5x 

SDS buffer

3L.L.C 48 µL + 12 µL 5x SDS buffer

4L.FT 48 µL + 12 µL 5x SDS buffer

5L.WASH 1,7 mL + 230 µL 

80% TCA

dissolve pellet in 48 µL MQ + 12 µL 5x 

SDS buffer

6L.E1 48 µL + 12 µL 5x SDS buffer

7L.E2 48 µL + 12 µL 5x SDS buffer

8L.ET 100 µL + 18 µL 
80% TCA

dissolve pellet in 32 µL MQ + 8 µL 5x 

SDS buffer

9L.
 

RES dissolve pellet in 48 µL MQ + 12 µL 5x 

SDS buffer

The resulting samples were cooked at 95°C for 6:30 min and 
stored in the fridge O/N.

Make sure to spin down the SDS samples before loading onto gel, 
as RES sample contains resin beads that may interfere with 
running when loaded.

 

02.10. 



Loading pattern:

L1_SAP_RBD_Strep8His SUP

Marker - SUP - AMI - S.C. - FT - W - RES - E1 - E2- ET - RBDpos 

- mCherrypos - empty - empty - empty

L1_SAP_RBD_Strep8His LYS 

empty- empty- M - LYS -AMI - L.C - LFT - wash - RES - LE1 - LE2 

- LET - RBDpos - mCherrypos - empty

L1-3xHA_RBD_Strep8His LYS

M - Lys - LAMI - L.C. - LFT - Lwash - LRes - LE1 - LE2 - LET - 

RBD - mCherryHis - empty - empty - empty

 L1-3xHA_RBD_Strep8His SUP

M - Lys -Ami -S.C - FT - wash - RES - LE1 - LE2 - LET _ RBDpos 

- mCherrypos - empty -empty - empty

weird plex - LYS 

empty - Marker - LYS- AMI - L.C - LFT - wash - RES - LE1 - LE2 

- LET -RBDpos - mCherrypos - empty - empty 

weird plex SUP 

empty- Marker - SUP - AMI - S.C. - LFT - wash - RES - E1 - E2 - 

ET - RBDpos - mCherrypos - empty - empty 

run gels at 130V for ~ 1h30 min



Western Blot

was executed as described in BioTec protocol. 

Membranes stored and blocked in Milk at 4°C 

 

04.10.

 of L1-SAP-RBD-Strep8His STREP PURIFICATION

50 mL cell culture supernatant were concentrated down to 3 mL 
using 10K Centricons.

1 mM EDTA was added to Buffer W and E.

pH of concentrated supernatant was measured

L1-SAP-RBD-Strep8His: 6,7

and adjusted to 7,7 each.

CV: 0,5 mL

Wash with 5x 0,5 mL Buffer W.

Elute with 6x 0,25 mL Buffer E.

samples

1. SUP.C

2. FT

3. W1



4. W2

5. E1

6. E2

7. E3

8. ET

weird_plex control supernatant and lysate were directly 

prepared for SDS PAGE and not purified.



NAME TCA precipitation SDS preparation

SUP.C 24 µL + 6 µL 5x SDS buffer

LYS 24 µL + 6 µL 5x SDS buffer

FT 24 µL + 6 µL 5x SDS buffer

W1 1,25 mL + 187,5 

µL 80% TCA

dissolve pellet in 24 µL + 6 µL 5x 

SDS buffer

W2 1,25 mL + 

187,5 µL 80% TCA

dissolve pellet in 24 µL + 6 µL 5x 

SDS buffer

E1 500 24 µL + 6 µL 5x SDS buffer

E2 500 24 µL + 6 µL 5x SDS buffer

E3 500 24 µL + 6 µL 5x SDS buffer

ET 450 450 µL + 81 µL 

80% TCA

dissolve pellet in 24 µL + 6 µL 5x 

SDS buffer

W.

LYS

24 µL + 6 µL 5x SDS buffer

W.

SUP.C

24 µL + 6 µL 5x SDS buffer

RBD.CO 5 µL + 19 µL MQ + 6 µL 5x SDS 

buffer

mC.

CO

3 µL + 21 mL MQ + 6 µL 5x SDS 

buffer

samples were cooked at 95°C and stored on bench at RT O/N.

Additionally, Christina from MiBi department equipped us with 
Strep fusion protein in definite concentrations.

1. Bphp 2,5 µg/15 µL SDS sample

2. Bphp 5 µg/15 µL SDS sample



3. Bphp 7,5 µg/15 µL SDS sample

05.10.  of  of L1-SAP-RBD-Strep8HisSDS PAGE HIS PURIFICATION

Gels were run at 130 V for 1:15 h.

LOADING PATTERN

M - SUP.C - LYS - FT - W1 - E1 - E2 - E3 - ET - Bphp 2,5 µg - 
Bphp 5 µg - Bphp 7,5 µg - W.SUP.C - W.LYS - RBD.CO 

 



GST-Purification of L1_SAP1_RBD_TEV-GST

04.10.

50 mL cell culture supernatant were concentrated down to 3 mL 
using 10K Centricons.

pH of concentrated supernatants was adjusted 

L1-SAP-RBD-TEVGST: 7,5

weird_plex: 7,7

CV: 1 mL 

Wash with 3x 1 CV 

Elute with 3x 1 CV

samples: 

AMI.FT - 880 µL + 115 µl TCA
Input - no TCA
FT - 850 µL + 115 µL TCA

Wash - 850 µL + 115 µL TCA 

Wash 2 - 850 µL + 115 µL TCA 

E1 - no TCA

E2 - no TCA 

E3 - no TCA 

ET - each E 283 µL + 115 µL TCA 

GST- LYS 850 µL + 115 µL TCA 

w_plex SUP - no TCA

w_plex Lys - 850 µL + 115 µL TCA 

GST-pos 

RBD-pos 

Samples were dissolved in SDS 



05.10.

SDS-PAGE

Two gels were loaded, one for GST- and one for RBD-Staining

Loading Pattern for both:

M - ami.FT - I - FT - W1 - W2 - E1 - E2 - E3 - E.T - w.p.Ü - w.
p.L. - GST.L - GST.P - RBD.P

Western Blot

RBD-Antibody-Staining

GST-Antibody-Staining

Ponceau
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Purification of

L1_SAP_RBD_mCerulean_TEVGST
L1_SAP_RBD_mVenus_TEVGST

50 mL of culutres were concetrated using 10K cutoff Amicons 
down to 3 mL. - called INPUT

Purification following the  Purification of Gst-tag proteins 
Usea Manual of Marchery Nagel.

250 µl bed volume 

equilibrate with 10 bdvolumes  of PBS

load concentrated sample, resuspend, mix for 30min at RT 
(invert every 3min)
let flow through slowly

wash 1x with 10 bedvolumes of PBS 



Add 1 bedvolume of Elution buffer - incubated at RT for 10miin 
(mix) - repeat this procedure 

Samples:

L - Ami FT -Input - FT - W1 - W2 - E1 - E2 - E.T. - wplex_L - 
wplex_SUP

L - no TCA

Ami FT - TCA
Input - no TCA

FT - no TCA 

W1 - TCA 

W2 - TCA

E1 - no TCA

E2 -  no TCA 

E.T - TCA

w-plex_L - no TCA

wplex_SUP - TCA



Purification of L1_SAP_RBD_TEVGST

500 ml of culture were concentrated down to 13 ml - pH was 

adjusted to 7.2 

2 ml column volumes

purification was performed as above.

 

samples:

L - no TCA

Ami FT - TCA

Input - no TCA 

FT - no TCA

W1 - TCA 

W2 - TCA 

E1 - no TCA

E2 - no TCA 

E.T. 

w-plex_L - no TCA 

w-plex_SUP - TCA

Ammionium suphate precipitation of 50 ml of RBD_TEVGST 



Pour SUP into a Beaker and place on ice over magnetic stirrer. 

Slowly add 23,05 g of Ammonium sulphate while constantly 

stirring.

after adding all the Ammonium sulfate transfer into a falcon 

centrifuge at 4000g for 45min 

take a sample of SUP (called SUP ASP) 

resupend Pellet in  2 mL PBS - take 200 µL sample (AS 

resuspended)  - centrifuge, take sample of SUP (SUP PBS) and 

Pellet (P PBS) to see if protein is soluble or not (dissolve in 

SDS and load onto gel)

put remaining 1,8 mL Pellet in PBS into dialysis pipe (14kDa 

cutoff) - dialyseover night against 2L of PBS -4°C 

purification executed as above. 

Samples:

L 

SUP ASP 

AS resuspended

SUP PBS 

P PBS 

Input (=after dialysis) 

FT

W1 

E1

E2

E3 



E.T. 

w_plex SUP 

w_plex LYS

SAMPLE TCA SDS
L - 
SUP
ASP  -
AS resuspended-
SUP PBS 
SUP P  -
Input  -
FT  -
W1
E1 -
E2 -
E3 -
E.T.
w_plex SUP
w_plex LYS-

07.10.

Preperation of 500 ml and ASP samples

SDS-PAGE:

Loading Pattern

500 mL: M - A.FT - I - FT - W1 - E1 - E2 - E.T - wp.L - wp.Ü - 
GST.P - RBD.P

ASP:    M - L - Ü - I - FT - W1 - E1 - E2 - E.T - wp.L - wp.Ü - 
Pell.Ü - Pell.Sus - GST.P - RBD.P

8.10.

Western Blot



500 ml

Ammonium Sulphate Precipitation

Ponceau
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Membranes were stripped like this: (Mild stripping)

Solution: 15 g Glycine

          1 g  SDS

          10 ml 20% TWEEN

          800 mL MQ

          pH to 2.2 with HCL

          fill up to 1000 mL with MQ

1.) Wash ECL off with PBS-T.

2.) Wash in Mild Stripping Solution 2 times for ~20 minutes.

3.) Wash with PBS-T.

4.) Block with PBS-TM for 30 minutes.

GST-Antibody-Staining
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06.10

TCA + SDSD preparation of samples of 05.10. 

exact amounts listed in entry above.

For each stack of samples to gels were loaded.

Loading pattern:

L1_SAP_RBD_mCerulean_TEVGST

Lys - AmiFT - I - FT - W1 - W2 - E1 - E2 - E.T. - w_plex_LYS - 

w_plex_SUP - GST_pos - RBD_pos 

L1_SAP_RBD_mVenus_TEVGST

Lys - AmiFT - I - FT - W1 - W2 - E1 - E2 - E.T. - w_plex_LYS - 

w_plex_SUP - GST_pos - RBD_pos

Western Blot was performed following BioTec protocol.

mVenus

GST

RBD

Ponceau
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TEV-Protease stufff

The eluates of following constructs were poured together each:

1.) L1_SAP_RBD_TEV-GST (of 4.10.)

2.) L1_SAP_RBD_TEV-GST (500 ml of 5.10.)

3.) L1_SAP_RBD_TEV-GST (Ammonium Sulphate Precipitation of 

5.10.)

4.) L1_SAP_RBD_mCerulean_TEV-GST (of 5.10.)

5.) L1_SAP_RBD_mVenus_TEV-GST (of 5.10.)

-> Put them in amicons with 10.000 Da cut-off and fill up 

continously with TEV-Reaction-Buffer to change the buffer 

completely.

Add following volumes of TEV-Protease:

1.) L1_SAP_RBD_TEV-GST (of 4.10.) -> 15 µL

2.) L1_SAP_RBD_TEV-GST (500 ml of 5.10.) -> 20 µL

3.) L1_SAP_RBD_TEV-GST (Ammonium Sulphate Precipitation of 

5.10.) -> 15 µL

4.) L1_SAP_RBD_mCerulean_TEV-GST (of 5.10.) -> 15 µL

5.) L1_SAP_RBD_mVenus_TEV-GST (of 5.10.) -> 15 µL

 

07.10.

 GST PURIFICATION



using  by MACHEREY-NAGELProtino gluthatione agarose 4B

, elution with 2 x 1,5 mL Buffer E, wash with 2 x CV = 0,2 mL
7,5 µL PBS

1.      L1_SAP_RBD_TEV-GST (of 4.10.)

2.    L1_SAP_RBD_TEV-GST (500 ml of 5.10.)

3.  L1_SAP_RBD_TEV-GST (Ammonium Sulphate Precipitation of 
 5.10.)

4.    L1_SAP_RBD_mCerulean_TEV-GST (of 5.10.)

5.  L1_SAP_RBD_mVenus_TEV-GST (of 5.10.) 

PROCEDURE

1. equilibrate column with 10x 0,2 mL PBS.

2. wash column with 10x 0,2 mL PBS.

3. elute with 3x 0,2 mL Elution Buffer

according to protocol > https://www.bioke.com/blobs/manuals/MN

/Protino/UM_ProtinoGA4B.pdf

I

FT

W1

W2

E1

E2

Wafter

Etotal

Aquired samples were stored on ice in fridge O/N.



08.10.

HIS PURIFICATION

using   by TAKARATALON Metal Affinity Resin

to separate His-tagged TEV-protease from purified RBD-construct.

according to following batch/gravity flow protocol: http://www.
takara.co.kr/file/manual/pdf/pt1320-1.pdf, p.30-31

Wash with 2x 4 mL 1x Equilibration Buffer. Elute CV = 0,4 mL. 
with 2 mL 1x Elution Buffer.

BUFFER RECIPES IN PROTOCOL

5X Equilibration/Wash Buffer

250 mM sodium phosphate, 1.5 M NaCl, pH 7 

10X Elution Buffer   

1.5 M imidazole, pH 7

Purification of GST-purified TEV protease samples:

1.  L1_SAP_RBD_TEV-GST  (of 4.10.) 

2.  L1_SAP_RBD_TEV-GST (500 ml of 5.10.) 

3.  L1_SAP_RBD_TEV-GST (Ammonium Sulphate Precipitation of 
5.10.) 

4.  L1_SAP_RBD_mCerulean_TEV-GST (of 5.10.) 

5.  L1_SAP_RBD_mVenus_TEV-GST (of 5.10.) 

SDS-PAGE

of all 5 TEV-Protease treated constructs after GST- and His-
Purification

Loading Patterns:

M - I - FT - W1 - W2 - E1 - E2 - I - FT - W1 - W2 - E1 - E2 - 
GST.P - RBD.P

    -> GST                       -> His                       -
> controls
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