Application Highlight:

Automated two-step purification
of antibodies
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Why antibodies?
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Antibody purification

Affinity

chromato-
graphy

Protein A
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Antibody purification

Elution: SEC:

- Buffer
Acidic pH exchange

AC: Protein A
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Antibody purification protocol

Approach Conditions
Eluent A:
Affinity purification — protein A column > Eluent B:
(=
E Eluent C:
~ Flow rate:

pH change (pH3 — pH7)
by buffer exchange

Temperature:

Run time:

Injection mode:

Ready to use antibody

Detection:
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System pressure:

Injection volume:

Washing buffer: TBS (Tris-buffered saline)
Elution buffer: 0.2 M Na-Citrate, pH 3

Storage buffer: PBS (phosphate buffered saline)
pH 7.4

1 mL/min
1.5 bar

RT

55 mL

10 mL

Feed pump
280 nm (UV)
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“You can automate your purification and
safe time and resources. Automation by
combining two methods increases the
efficiency and optimizes the workflow. “

Yannick Krauke / Application Specialist
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Automation with
Two-Step
Purification
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2-step Automated Purification System

Save
manpower

Minimize

Higher

human error reproducibilty
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2-step Automated Purification System

Injection

Detector Automatic injection for big

Variable single wavelength

UV-detector (190 -500 nm) & small sample volumes

Automation

Peakparking
Column switching valve

Automatic injection valve

& Re-injection

Binary pump
biocompatible buffer pump with
flow rate: 0.01 - 10 ml/min;

Fraction collector

Fraction valve with high

capacity

Conductivity monitor
Conductivity monitoring with
optional pH measurement
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2-step Automated Purification System

Schematic overview of two step purification of mouse antibody
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Sample application & column wash
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Elution of IgG
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Buffer exchange with desalting column

1. Capture 2 BU3ET
exchange
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Two-step purification
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in 2nd
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AUTOMATED TWO - STEP PURIFICATION OF
MOUSE ANTIBODY IGG1 WITH AZURA BIO LC
LAB SYSTEM

SUMMARY
This application highlights the possibility of automated purification of antibodies (IgG) with the

AZURA® BIO LC system without manual interaction during purification process. The cell culture was

applied with a feeding pump on a proteinA affinity column to capture and purify the antibodies. These

were kept in the system and in a second step applied on a gel filtration column for buffer exchange.

INTRODUCTION
Artibadies fimmunoglabidine, Ig) ane part of the immune system: Thay can identify and bind particular antigens thereby neutralizing them: Due tn their specHic target rcognitin i
ding functian they have a sgnificant impartance in the biotecknalogy and pharmaceutical industry. Key appl ara the disgnasis and trestrent of dissazes. Besides, antibodies are

also the crucial companants in nomeraus research apglic

ans sach as Westem Blats and immuncassays. Quakty and purity of the IgG is crucial for these applications. Tha purfication

of antibodess mvohes two to thrae steps, 1. capture stap, {2 intermediatad stapl. 3. polishing step. The transiticn from ona to ancther step generally ivobves manual interaction and thiss
& tima consuming

The airn of o

application note was to establish an automated purification method on the AZURA Bio LT purification system combining an affinity chmmatography step with 2 gel filira
tion stap to axchange tha buffer of the purified antibadies

RESULTS

The matse mmuncglobubs

G} was purdied from 10 mL call cultur by affinty chrmmatography, using a by proteind column, The chrematogram of the G purification shaws the four
main stepe of the prozadurs (Fg.1). Stap ¥ equilibration of the pratain eolumn with budfer 4 _ Step 2 sampla injaction by t
call cushure ma
tured IgG1

faed purnp. Tha targe flaw through pesk (A) visualizes the
and prtains not bound by the proteina calismn. Subsequenty, the colimn was washad with buffar & until no fisrther paaks wers detected. Step 3: elution of the cap-
buiar B and parking in the sample Joop (B1). Step 4: immediate buffer axchange was parformed: by the flushing af the system with exchange buffar C and the fallowing

rednjection of the igGi on the gel filtration

umn. The eluting paak was recovared by the fraction collector (%) The main aim of the secand siep was the buffer eechange shilting the

g frem 3 to 7. The conductivity signal was recorded, demanstrating the desalting of the eiuates during the purification process (Fig. 2)

Finally, a SDS-PAGE was parformad to contral the result of the purificaticn steps (Fig: 2) The analysis of the flcw through and comparizon with the injected sample show that some |gG1

did nat bend to the protain A column (lane 1 and Z) The protein bands of IgG1 heavy chains (14C) and igG1 light chamns (LC) are visible at 55 kDa and 22 kDa in the SDS PAGE. Further, a

larger Ln-spacific band at 70 kDa was datnctod This band wat anly detected in the Raw thraugh and notin tha-purifiad 19G (lane 2, 3, 4) showing that 9G] waz not contaminatad with
ar proteins. The IgG! atier the protaind column (ane 3} and the proteind, / gal filtration column [ane 4} have a smilar concentration showing ne pratein [oss in the second puriication

m Smpt e Stepd | Seaps
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Application areas

Affinity chromatography for any ,,tagged” protein
(e.g. GST)

IMAC (immobilized metal ion affinity) for His-
tagged proteins

Antibody purification — protein A, G, L columns
IEC
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Gel filtration, buffer exchange — reducing salt
concentration, pH change
IEC
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Another example:
Purification of 6xHis-tagged GFP

Elution: SEC:

High Buffer
imidazole exchange
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Purification of 6xHis-tagged GFP

3000 A
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AUTOMATED TWO-STEP PURIFICATION OF
6xHIS-TAGGED GFP WITH AZURA BIO LC

SUMMARY
Affinity chromatagraphy by His-Tag is one of the most widespread purification techniques for recombinant

proteins. In most cases it requires an additional cleaning/polishing step. This application highlights the possibility

teraction using the AZURA Bio LC

of combining two subsequent chromatography pratocals without manual

system.
INTRODUCTION

Affnity chromatography (AC) i ona of the most efficient techriques to purify cecombinant pratains. Mostly, AC i park
cambinant protein that iz genetically engireared to be expressed with a tag that enables the sp

emvod on crude sampies I bacterial lysates containing tha re
= capture of the recombinant pratein. These hig

by afficiant tags are used for afinity
Binding 1o spacific afinity chromatooraphy matorials. A vasiaty of tags i svndsble amang which the polyhistiding tap is the moet widespread one. in this application, zix histidine s
rasiciurs ware attached to the green Rucrescent proten [GFP). The histidin residuos Bind with very high affinity 1o the immabilized metal kens on the column {Tmmahilized matal isn

affinty chromatagraphy / IMAC). bn mary protocsls, an additanal step & recammanded ta reach higher purity o ta change the buffer of tha purified protain o a suitable staraga buffor.

Hare, size enclusion chromatography was used as sacond step to sxchanga the bufir of the purified protein. Punfication of recombinant proteins can be perfarmed manually or by using
2 chromatagraphy tystem combining tw stups sutnmateally 10 save fima and ot

RESULTS

Tha chromatogram of the sxbis GFF purification shows the five phases of the two-step prowcol (Fig. 13 After equilibration (Fig. 1, phase 1] the lysaim was injected and the GFP bound
toy then Ni-NTA affiniity column vis the dubistag. All athar nan-binding peoteinz and imporities are n tha large flow through peak (Fig. 1, phase 2, peak A} Subsonuently, the column was
washed wntil the bassling was stable {Fig. 1, phase 3} The cluted protein [Fig. 1, phase 4. paak B1) was collected in a sample loop and re-injected on the desalting column (Fig. 1, pha
20 5] to exchangs the busfier from high imidazols conzortrations to @ buffer witho it imidazole. The purtied protein (Fig. 1, peak B2 was collacted by tha fraction collactor,

Ackdionaly t= the unspecific phatametncal detection of all preteins at 280 nm; GFP-signal was recerded at 395 nm {Fig. 2) with the mule- wavelength detector. Mast of the éxHis-tagged
GFP baund 1o the column az only a small pesik for GFP is visible o the flow through. The purfication resuhs wees confirmad by SDS Page {Fig. 3). The cell lyzate [Fig. 3, lana 1) shows 2
p eband df éxHis GFP. This hand is cleared in the Aow through (Fig. 3, lane 2|, canfirming that mast of the tagged pratein bound 1o the column. The

etod] sample [Fig- 3, lana 3} shows tha purifid 27 kD dxHis-GFP with anly mancr cortaminations.
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KNAUER FPLC: Automate your purification
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Configured AZURA Bio LC systems

TWO STEP PURIFICATION

AZURA COMPACT BIO LC SEC

AZURA COMPACT BIO LC AC
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