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Deconvoluted mass spectrum

Scaffold protein purified with

Cytiva Protein Select resin
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Mass (Da)

Protein mass with tag 22141 Da

Expected protein mass after tag removal 16 876 Da

Obtained protein mass after purification with Cytiva Protein Select resin 16 876.7 Da
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Matrix Highly cross-linked agarose

Chemical stability
and compatibility

pH stability Operational: 2 to 10
Regeneration/CIP: 4 M urea in 0.1 M NaOH
Recommended Recommended: 600 cm/h

flow velocity® Maximum: 600 cm/h

Delivery conditions 20% ethanol

"Median particle size of the cumulative volume distribution.

2Yield will depend on protein design and cleavage-time (hold time). Yield is the amount of
cleaved target protein in the eluate.

3Maximum bed height: 10 cm
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Workflow with
Cytiva Protein Select tag

Workflow with traditional tag

Affinity step

Affinity step + tag cleavage + tag removal

Tag cleavage with protease
(including a buffer exchange)

Affinity step for tag removal
Simpler method,

time saving, and
WV traceless tag

 Pure protein ~ 3 days
* Traces of tag amino acids

* Pure protein < 1 day
* No tag amino acids
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(A) Traditional processes using nonaffinity chromatography in first step
Diversity of multistep processes

Step 1

Step 2

Step 3

(B) Platform processes with Cytiva Protein Select resin
in first step

Standardized
capture step and
fewer polishing
steps

Step 1 Affinity step with Cytiva Protein Select resin

Step 2
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Chemical Concentration Solution Acceptable concentration
MES 30 mM Urea combined with NaOH 4 M urea, 0.1 M NaOH
EPES MBS.N) T 10 mM HEPES. 150 mM NaCl Guanidine hydrochloride - 4 M guanidine hydrochloride,
pH 7.4 combined with NaOH 0.1 M NaOH
Phosphate buffered saline (PBS) 10 mM sodium phosphate,
140 mM NaCl, pH 7.4 IH 'é':' cIP
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(A) Column: HiTrap 1 mL (B)
Resin: Cytiva Protein Select resin M
Binding buffer: phosphate buffer saline (PBS) ’
pH 7.4 ——— 97000
Elution buffer: PBS pH 7.4
Hold time: 4h e 66000
System: AKTA avant™ 25
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3 2000 w20 000
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Experimental conditions with Cytiva Protein Select tag methodology

Sample: IL-1B (2nd Pro amino acid changed to Phe amino
acid to improve cleavage kinetic — see Practical
considerations)

Column: HiTrap Protein Select column 1 mL

Flow rate: 4 mL/min

Cleavage time: 4h

Buffer: 2xPBS,pH7.4

Load: E. coli lysate containing IL-1B tagged with Cytiva
Protein Select tag

System: AKTA pure™

Experimental conditions with histidine-tag methodology
1. IMAC bind-elute affinity purification of His-tagged IL-18

Sample: E.coli lysate containing His-tagged IL-1B
Column: HisTrap HP 1 mL

Flow rate: 1 mL/min

Binding buffer: 2 xPBS,pH 7.4

2 x PBS, 20 mM imidazole
2 x PBS, 500 mM imidazole
AKTA pure

Washing buffer:
Elution buffer:
System:

2. Buffer exchange before tag cleavage

Sample: Eluted His-tagged IL-1B in IMAC elution buffer:
2 x PBS, 500 mM imidazole
Column: PD-10 desalting column with Sephadex™ G-25 resin
Sample buffer after
buffer exchange: 30 mM Tris, 150 mM NaCl, pH 7.5

3. Tag cleavage
Protease:
Tag cleavage:

His-tagged TEV protease

Sample mixture of His-tagged IL-1B and
TEV protease on end-over-end rotation
Tag cleavage buffer: 30 mM Tris, 150 mM NaCl, pH 7.5

Tag cleavage
temperature:

Tag cleavage time:

Cold room
Overnight

4. IMAC flow-through purification to recover the tag-free protein

Sample: Mixture of His-tagged IL-1B and TEV
protease after cleavage
Column: HisTrap HP 1 mL
Sample loading flow rate: 0.5 mL/min
Binding and washing buffer: 30 mM Tris, 150 mM NaCl, pH 7.5
Column washing flow rate: 1 mL/min
Elution buffer: 2 x PBS, 500 mM imidazole
Elution flow rate: 1 mL/min
Cytiva Protein His-tag
Select method method
1 1
1 2 3 4 M,
S 97 000
e 4 S 66 000
W 45000
s 30 000

20000

s 14000

Totally cleaved IL-1pB protein from HiTrap Protein Select column 1 mL
His-IL-1B purified on HisTrap HP 1 mL followed by desalting
TEV-protease cleavage of His-IL-18

IL-1B (flow-through) from HisTrap HP containing residual amino acids
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1l 9.SDS-PAGE 20| [fE2H F W BE =798yl 0=
LIEFSEELICE Cytiva Protein Select 7| &S AF2 38t HHH 2 His-tag M A|2t
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Workflow with
Cytiva Protein Select tag

Workflow with his-tag

HiTrap Protein Select column
Affinity step + tag cleavage
+tag removal

HisTrap HP column
Affinity step (bind elute)
|
Buffer exchange

Tag cleavage
with TEV protease

|
Recovery of the tag-free protein

HisTrap HP column
Flow-through

v N\

e <1day
* No tag amino acids

* ~3days
 Traces of tag amino acids

321 10. His-tag®t Cytiva Protein Select tagE AtE5t= T2 EZ9| H| W

Ha 5D
His-tag Cytiva Protein Select tag
Purity level 98% (contains tag 98% (no remaining
residual amino acids) residual tag amino acids)
Time ~ 3 days <1 day
Number of 4 1
steps

* Self cleavage of the tag

¢ Completely traceless tag
cleavage

Comparison * Extra time and effort
to cleave and remove
the tag

Some tag amino acids
stay on the protein
after cleavage
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Method with

Traditional method: AIEX+ HIC

Cytiva Protein Select resin

AIEX resin
HiTrap Capto Q, 5 mL

| |
Heat treatment
65°C, 5 min
Clarification by centrifugation
' v
HIC resin
HiTrap Capto Phenyl ImpRes, 1 mL

N2

38 11 2 mokel HH AIA

=] K=}

Cytiva Protein Select resin
Run in a HiTrap column, 5 mL

AIEX resin
HiTrap Capto Q ImpRes 1 mL
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AIEX + HIC Cytiva Protein Select
resin + AIEX
Convenience ¢ Developing a HIC * This affinity
chromatography step chromatography

required extensive
screening and
optimization.

Required the addition of
a non-chromatography
step (heat treatment).

does not require
optimization.

¢ No need for buffer
screening.

Developing the full process was two times faster
when Cytiva Protein Select resin was used in the
first step

Time spent
for developing
the process

Purity level 95% Close to 100%
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Anion exchange chromatography Hydrophobic interaction chromatography
Column: HiTrap Capto™ Q 5 mL Column: HiTrap Capto Phenyl ImpRes 1 mL
Flow rate: 5 mL/min Flow rate: 1 mL/min
Sample load: 150 mL Sample load: 38 mL
—UV2254 -UV3280 - Cond —UV1.280 -UV2254 - Cond
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Cytiva Protein Select resin=S A28t 4tH
Affinity chromatography Anion exchange chromatography
Column: HiTrap Protein Select column 5 mL Column: HiTrap Capto Q ImpRes 1 mL
Flow rate: 5 mL/min Flow rate: 1 mL/min
Sample load: 40 mL Sample load: 4 mL
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Column: HiTrap Protein Select 1 mL

Sample: E. colilysate containing Interlukin-1p tagged with
Cytiva Protein Select tag

System: AKTA pure 25

Buffer: 30 mM Tris, 300 mM NaCl, pH 7.5

Cleavage time: 4 h
Purity analysis: Analytical SEC and SDS-PAGE
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Sample: Cleaved Interleukin-1pB purified with Cytiva Protein Select resin
Column: HiScale 16/40 Superdex 75 Increase
System: AKTA pure 25

Buffer: 30 mM Tris, 300 mM NaCl, pH 7.5
Purity
analysis: Analytical SEC and SDS-PAGE
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* Top challenges in recombinant protein purification process
development

* Tag affinity chromatography challenges faced by researchers
today


http://www.cytiva.com/solutions/bioprocessing/knowledge-center/Challenges-in-recombinant-protein-purification-PD
http://www.cytiva.com/solutions/bioprocessing/knowledge-center/Challenges-in-recombinant-protein-purification-PD
http://www.cytiva.com/solutions/protein-research/knowledge-center/Tag-affinity-chromatography-challenges
http://www.cytiva.com/solutions/protein-research/knowledge-center/Tag-affinity-chromatography-challenges
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Format Volume Product code

Bulk resin 25 mL 17542101
100mL 17542102
s00mL 17542103

HiTrap column 1Tx1mL 17542151
5><‘l mL 17545152
AxsmL 17542153
5><5 mL 17545154
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cytiva.com

Cytiva and the Drop logo are trademarks of Life Sciences IP Holdings Corporation
or an affiliate doing business as Cytiva. AKTA, AKTA avant, AKTA pure, AxiChrom,

Capto, HiScale, HisTrap, HiTrap, ImageQuant, Protein Select, Sephadex, Sepharose,

Superdex, and Tricorn are trademarks of Global Life Sciences Solutions USA LLC or
an affiliate doing business as Cytiva.

Coomassie is a trademark of Thermo Fisher Scientific. Tween is a trademark of
Croda Group of Companies. Any other third-party trademarks are the property of
their respective owners.
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