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Benefits of automated two-step purification

Typically, manual intervention is needed Reduce manual interactions
* |ncrease throughput
* Reduce labor

* Improve process consistency

Step 1

Eliminate hold steps

* Ensure product stability
* Eliminate or reduce hold containers

Step 2
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Apply multistep purification on a wide range of purification
schemes

O Polishing

Size exclusion chromatography
lon exchange chromatography
Hydrophobic interaction chromatography

O Intermediate purification

lon exchange chromatography
Hydrophobic interaction chromatography

Purity

O Capture

Affinity chromatography
lon exchange chromatography
Hydrophobic interaction chromatography

O Preparation, extraction, clarification

Step
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Example application
predefined methods

1. Capture

Method Settings

Equilibration

v

Sample Application

¥

Column Wash

v

Elution

v

Column Wash

v

Equilibration
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: Automated two-step purification using

2. Polishing

Automatic transfer of

target protein (peak) and
start of second method

Method Settings l ‘

Equilibration | {
(!

v

Sample Application
L 4
Elution



Ways of working

Select purification protocol

Set up AKTA™ pure with components to support selected protocol
Set up capture method in UNICORN™ Method Editor

Set up polishing method in UNICORN Method Editor

Set up Method queue

Run the methods first with buffer and then with sample

N o o M 0D =

Evaluate results

The following slides will demonstrate a workflow for a
two-step purification with intermediate loop collection.
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1. Select purification protocol

Select purification protocol

Discuss with colleagues

Web searches

Reference literature

Discuss with suppliers

Set up the protocol to combine a capture and a
polishing step in one run.
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2.Set up AKTA pure with components to support selected
protocol using intermediate loop collection

The flexible system configuration allows for an

optimized flow path
Sample inlet valve V9-ISt
Inlet valve V9-1AB
Inlet valves* V9-IA*/ V9-IB*
Injection valve V9-Inj*
Column valve V9-C*
UV monitor 1 U9-M*/U9-L
Conductivity Cont
Outlet valve V9-0 V9-Ost
Versatile Valve! V9-V
Fraction collector F9-R*/F9-C
Sample pump P9S*

" Enables additional inlet buffers
T Use a versatile valve in front of injection valve if syringe position is needed for manual loop filling
* Used in the example described in the following slides
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2.Set up AKTA pure with components to support selected
protocol (cont.)

Optimized flow path with intermediate loop
collection used in the application example

A sample pump facilitates sample loading in
capture step.

Connect outlet position from Outlet valve to
Syringe port of injection valve.

When using V9-0s a fraction collector must be used.

Note: As an alternative, the sample can be loaded
using the system pump and a mixer by-pass valve.
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3. Method setup: Automated two-step purification with
iIntermediate loop collection

Include first and second method ina 1. Set up your methods for the two steps as

Method queue individual methods using the predefined
protocols

1 2 e Capture step

Use peak fractionation (via the outlet valve) to
direct the eluted peak from the capture step to
a the loop

* Polishing step
Fractionate normally to Fraction collector
or V9-0O

Automatic transfer of i
sample and start of 2. Create Method queue and start the runin

SEEHE MIEnGe System Control

Cytiva



3. Method setup

Method 1: Capture step

Eluted peakis
automatically
directed from
Load sample for .
outlet valve via

the capture step syringe port
to injection
valve loop

L)

Cytiva

Sample (peak)
from captureis
stored in loop
between first
and second
method

Method 2: Polishing step

Method queue
function
automatically
starts second
method

Target
molecule is
fractionated
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3. Method setup: Capture
Select adsorption technique

Select predefined method in Method editor:

Mew Method x

Sh/atem:

test =

Create a new method by using the:
(®) Predefined Method:
Affinity Chromatography (AC) w

() Empty Methed:

Method Description

After equilibration and sample application, the protein of interest
i5 adsorbed to the column ligand. After a wash to remove
unbound sample, elution is performed either by using a buffer
containing a competitor to displace the protein of interest, or by
changing the pH or ionic strength. Finally, the column is re-
equilibrated with start buffer.

€
H
-

Cancel

Cytiva

Different phases (steps) will be displayed in
Method outline

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Column Wash

v

Equilibration
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3. Method setup: Capture
Adjust Phase properties

Define parameters for each phase in
Phase properties tab

J Phase Properties I Text Instructions  iT ]

Method Setings
Column selection Result Name & Location...
Sh techni i
ow by technicue SR hd Start Protocal...
Cal i v
olumn type ElEoUR L Method Notes...
Show only suggested columns Column Properties...
Unit selection
Erm STl il Method Base Unit  |Cv -
Pressure limit pre-column MPa[0.02-2000] i/
" [ 14 Flow Rate Unit mimin ~
Pressure limit defta-column 0.30| MPa [0.02 - 20.00]
Use flow restrictor Manitor settings
U\ variable wavelengths
Column position | By-pass v UV [150- 700] nm
Juvz 254 [190-700] nm
Fl it 1.000{ ml/min [0.000 - 25.000]
ow rEe | 1.000] mimin ] CJuvs 214] [180-700] nm

Control the flow to avoid overpressure

Note! UV monitors with fixed
wavelength are not presented
in this view

Inlet A Al ~
Inlet B B1 ~ Enable pH manitoring
Enable air sensor alam
Inlet A
Inlet B
Cytiva

Settings available in Phase properties

* Flow rate and pressure limits for selected column

e Column position
* |nlets to be used
e Base unit l

4
Monitor settings ‘
?f
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3. Method setup: Capture

Sample application and Elution properties

Method Settings

Sample application
Equilibration Load sample using a
sample pump.

Sample Application

L Elution

Use peak fraction to collect
the eluting peakin a loop.

Column Wash

v

Column Wash

v

Equilibration

Cytiva

J Phase Properties ] Text Instructions  iT

Sample Application

Use the same flow rate as in Method Settings
Flow rate 5000 mil/min [0.000 - 25.000]

Sample inlet ‘\wiash sample flow path with buffer

(@) Inject fixed sample volume|  20.00| ml | Prime sample inlet with

@) Inject sample directly onto column
@ Inject all sample using air sensor

[¥] Setmaximum volume to 15.00 ml

Mote! Buffer inlet on Sample Inlet valve will

@ Gradient elution

Start at 0.0 % B [0.0-100.0] [ Fill the system with the selected buffer

Target B Length
Type (0-100) ml)

1 [Gtep with fil B 1000 1500

Mote: A gradient delay is automatically added, provided that the last gradient segment is linear

Fractionate Fractionation settings

ote! Buffer inlet on Sample Inlet
valve will be used to wash the
be used to finalize sample injection sample flow path

() inwaste (do not collecty [ ractionation type [F‘eak fractionation

Peak fractionation destination [Outlet 1

() using fraction colle®8r

Fraction collector
Peak fractionation volume 200 ml[0.01-20000.00]




4. Method setup: Polishing
Select SEC*/Desalting in Method editor

Select predefined method: SEC*/Desalting in Method will be displayed in Method outline
Method editor
" New Method o Method Settings
e -

Create a new method by using the:

© Predefined Method: Equilibration
Gel Filtration (GF) hd
() Empty Method: ‘ -'
Method Description
After equilibration and sample application, proteins separate and Sam pla. Applica‘llﬂn

elute according to their size (largest first).

¥

Elution

[ ok || Cancel

*Size exclusion chromatography, also called gel filtration (GF)

Cytiva
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4. Method setup: Polishing
Method settings, Sample application, and Elution properties

[ Phase Properties | Text Instructions

Re-inject sample D s

Select Manual load. R i :
Note that the sample is Equilibration e s s S

Columntype  [Superdex 200 Increase 10/300 GL - Vethod Netes.

Celumn volume 23562 mi Method Base Unit
" .
P limit I 5.00 MPa[0.02-20.00] i
already in the loop after T e e L U e
= [¥] Pressure limit defta-column 260 MPa[0.02-20.00]
[Emm Use flow restrictor Moritor settings
t h e C a t ur e St e Sample Application UV variatle wavelengths
i 4
. Use the same flow rate as in Method Settings Use the same inlets as in Method 3 Column pasition [2 v] W 260 [190-700] nm
Flow rate 0750 mi/min [0.000 - 25.000] Inlet A A2 -
w2 254| [190-700] nm
Inlet B B1 Imi -
ni - Flow rate 0750 ml/min [0.000 - 25.000] Ew3 | 57T o
[ Upflow & Control the flow to avoid overpressure
N Note! UV monitars with ficed
wavelength are not presentsd
Inlet & in this view
@ lsocratic elution
Inlet & Enzble pH manitoring
Wolume 150 CvV 0.0 % B[0.0-100.0) [ Fill the system
Phase Properties I Text Instructions T ] Enzble air sensor alam
©) Gradient elution
Sample Application [ nlet &
Start at 0.0| % B [0.0- 100.0]
Use the same flow rate as in Method Settings
Flow rate 0.750 ml/min [0.000 - 25.000] 100.0 20.00
@ Inject sample from loop Fill the loop using | Manual load -
. X Loop type Capillary loop - 6.00 mi
() Inject sample directly onto column
Note: A gradient delay is automatically added, provided that the |ast gradient segment is linear
Sample inlet
Eill loop with 060] mi Note! Buffer inlet on Sample Inlet Fractionate Fractionation settings
P — valvelww be us‘ﬁd to wash the ©) inwaste (do nct collect)  Fractionation type [Feakfmdmnatmn '] Advanced
Empty loop with 1.00 ml e o pe - Settings...
= ] : — . ) using outlet valve Fractionation destination 36 deep well plate
ample volume 0.00| mi 2
Use the same inlets a5 in Mefhod Setings = el Pezk fractionation destination l&Gdeep well plate
Tl 0 Fixed fractionation volume 2.00 mi[0.00-220]
-
et B B1 00 % Peak fractionation volume mi [0.00 - 2.20)
n - 0 %
D Fill the system with the selected buffer Start fractionation after 0.20 CV (only for isocratic elution)
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5. Method setup: Create Method queue
Include the capture and polishing step in Method queue

Method queue is set in UNICORN™ Method editor

Cytiva

Method Queus

St

Mumber of included systems: | 1

I,
System test b e -8
Method Start Condition
1 Method One AC ... | At queue start
2 | Method Two SEC ... | Immediately after the previous method has ended
3
4
f |
Capture P Polishing | — UV
I
step | step

Insert Row
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6. Running the methods
Automated two-step purification, example 1

Capture: Affinity chromatography with Polishing: SEC* Superdex™ 75 Increase
HisTrap™ HP 1 mL

1000 ‘ 120

100
800

I l &0
600
60
400 ‘
40
200 ‘ ‘ 20
| 1
\ B - b T
01 “Egquilibration Sample Applicat) fonm— Equitibration 0 Equilibration
0 5 0 5 10 5 2 om 20 15 -10 5 0 5 10 15 20 25 mi

Area (mL*mAU)

Retention (mL) Volume (mL) Purple peaks are similar in

AC Peak A 13.990 313.2 1.549 area indicating minimal
sample loss.
SEC Peak A 12.070 295.4 13.329

Sample: GFP-His (clarified homogenate, 5.3 mg GFP-His/g E. coli cell pellet)
*Size exclusion chromatography, also called gel filtration (GF)

Cytiva
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6. Running the methods
Automated two-step purification, example 2

Capture: Affinity chromatography with Polishing: SEC* HiLoad™ 16/600
HisTrap™ HP 1 mL Superdex™ 75 pg
- Peak in non-linear —wz0 “ 65.16 S

4000 450 — UV 2_490

range (column
over loading)

3500 400

3000 350

300
2500 31125

250
2000 I
200

1500
150

1000 100

500 50

g'_‘m_ o | - Equilibration

3 ml -150 100 -50

[v] EqQ... — Samp| f

ml

Area (mL*mAU)

Retention (mL) Volume (mL)

_ In the capture step UV is measured
AC Peak A 31.246 1094 2.076 outside of the linear range of the
SEC Peak B 65.158 2496 22.000 monitor, therefore peak areas

cannot be compared.

Sample: GFP-His (clarified homogenate, 5.3 mg GFP-His/g E. coli cell pellet)
*Size exclusion chromatography, also called gel filtration (GF)

Cytiva
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/. Evaluation
Integration results from example 1 and 2

Example 2

Sample loading amount up to column capacity (“scaleup”). Difference in area between steps
due to area from eluting peak from Method 1 is in the nonlinear region of the UV monitor.

Peak area
mL*mAU
2500
2000
1500
Example 1
1000 Sample loading amount below column capacity
to show complete transfer between steps and
reproducibility
500
A _______
' - | &
0
Method 1: Method 2: Method 1: Method 2:
HisTrap™ HP Superdex™ 75 Increase 10/300 HisTrap HP, duplicate Superdex 75 Increase 10/300 GL,
GL duplicate

Cytiva

Method 1: Method 2:
HisTrap HP, sample load HiLoad™ 16/600 Superdex 75 pg

19



/. Verification
Reference analysis with electrophoresis

Results form electrophoresis Reference analysis to verify identified peaks

[1] .EQHEEWIE@E Sample ID:

1 1. Blank

2. Amersham™ WB molecular weight markers

3.  Two-step purification protocol AC-GF HisTrap™ 1 mL +
Superdex™ 75 Increase 10/300 GL

4.  Two-step purification protocol AC-GF HisTrap 1 mL +
Superdex 75 Increase 10/300 GL, duplicate

5.-7. Blanks

8. Two-step purification protocol AC-GF HisTrap 1 mL +
HiLoad™ 16/60 Superdex 75 pg, scaleup

. Start material His-GFP, E. coli
10. Amersham WB molecular weight markers

]
]
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Utilize standard hardware and predefined UNICORN methods for
automated two-step purification

AKTA™ systems in automated multistep Combine different chromatography steps in
purification automated multistep purification to save time and

add consistency.

Set up automated, two-step purification using
predefined methods and Method queue function
to quickly get started.

Store peak from step one in loop before
automatically continuing to second step.

AKTA pure was used in the example application
shown. AKTA avant can also be used in the
same way.

Cytiva
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Thank you



Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate. AKTA, Amersham, HiLoad, HisTrap, Superdex and UNICORN are trademarks of Global Life Sciences Solutions USA LLC or
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