CIM Convective Interaction Media®

APPLICATION NOTE

A053

CIM® @Tf-0.2 monolithic 96-well plate for immunoaffinity
isolation of transferrin from human plasma

Convective Interaction Media (CIM®) monolithic supports are an ideal tool for high-throughput (HTP) separation of large
biomolecules, such as proteins, viruses, plasmid DNA, etc. due to their large, highly interconnected channels, high
dynamic binding capacity for large molecules and very low backpressure. Monolithic plates with immobilised protein A
or protein G have been previously used for HTP isolation of immunoglobulins from complex biological samples like
human plasma and are reusable and stable during long periods of time.
Transferrin (Tf) is a glycoprotein that transports iron to cells and has two N-glycosylation sites in humans – at asparagine
432 and asparagine 630. Carbohydrate-deficient Tf, which lacks one or both N-glycans, is the most common marker for
1
2
congenital disorders of glycosylation. Altered Tf glycosylation has also been reported in hepatocellular carcinoma and
3,4
chronic alcohol consumption. High-throughput Tf purification and glycan characterisation methods are under
extensive development in order to facilitate screening of glycosylation patterns for population, genetic and clinical
studies.
This application note describes the development of an immunoaffinity purification method on a CIMac™ analytical
column with immobilised anti-transferrin antibodies (@Tf) and the successful transfer of the method to the monolithic
96-well plate (CIM® @Tf-0.2 monolithic 96-well plate). The affinity purification method has been used for Tf isolation
from human blood plasma followed by ultra-performance liquid chromatography (UPLC) analysis of Tf N-glycosylation.
RESULTS:
Mouse-derived monoclonal @Tf specific for human Tf were produced at the Faculty of Medicine, University of Rijeka,
Rijeka, Croatia. They were covalently attached to the hydraside-derived surface of chromatographic monoliths in order
to achieve favourable orientation of the antibody Fab region into the lumen of monolithic channels (for more
information on the immobilisation part, see Application note A046). This method achieved a dynamic binding capacity
of 3.7 mg of human Tf per mL of chromatographic support.. Optimisation of the Tf isolation/ purification from human
plasma was done on CIMac™ @Tf column (see Figure 1).
IMMUNOAFFINITY PURIFICATION METHOD
Column:
Plate
conditioning:
Sample load:

Washing
IgG elution:
IgG neutralization
Plate
regeneration:
Storage:
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CIMac™ @Tf-0.1 analytical column OR
CIM® @Tf-0.2 monolithic 96-well plate
10 CV ultra-pure water (18 MΩ cm at 25 °C)
5 CV 0.1 M formic acid, pH 3.0 (pH adjusted with NH3, aq)
20 CV phosphate buffered saline (PBS) pH 7.4
100 μL of plasma/serum sample, 7x diluted with 1x PBS, pH 7.4 and
depleted of IgG (for depletion procedure check Technical no.te
TN0004)
3 times 10 CV 1x PBS, 0.25 M NaCl, pH 7.4
3.5 CV 0.1 M formic acid, pH 3.0 (pH adjusted with NH3, aq)
1 M ammonium hydrogen carbonate to pH 7.0
10 CV 0.1 M formic acid, pH 3.0 (pH adjusted with NH3, aq)
20 CV 1x PBS, pH 7.4
1x PBS + 0.02 % NaN3, pH 7.4; keep at 4 °C
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Figure 1: Black line: typical HPLC-UV profile of plasma loading and elution from CIMac™ @Tf column. Red line: elution
-1
of bound proteins with 0.1 mol L formic acid. Insert: SDS-PAGE gel of Tf standard and Tf isolated from human plasma
st
th
in 1 and 4 consecutive isolations on the same column. Lanes: 1 – 10-200 kDa molecular mass standard (Fermentas
-1
st
Life Sciences, Burlington, Canada); 2 – standard human Tf (0.1 mg mL ); 3 - Tf elution from the 1 isolation; 4 - Tf
th
elution from the 4 isolation.
Around 60 μg of Tf eluate was dried and deglycosylated. Free glycans were labelled with 2-aminobenzamide and after
clean-up analysed by hydrophilic interaction liquid chromatography-ultra performance liquid chromatography (HILICUPLC) using Waters ACQUITY UPLC glycan BEH amide column (Scheme 1, Figure 2 ).

SCHEME 1: SCHEMATIC PRESENTATION OF SAMPLE PROCESSING AND ANALYSIS
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Figure 2: Glycosylation profiles of fractions collected during Tf isolation from human blood plasma on CIMac™-@Tf
-1
column. F1 – wash with 1 mL of 0.1 mol L formic acid, pH 3.0 (pH adjusted with ammonia solution, φ = 25%) before
-1
plasma sample application; E1, E2 – Tf elution fractions with 1 mL of 0.1 mol L formic acid, pH 3.0 (0.5 mL each); E3 –
-1
-1
additional wash with 1 mL of 0.1 mol L formic acid, pH 3.0; E4, E5 – additional wash with 1 mL of 0.1 mol L formic
5
acid, pH 2.5 (0.5 mL each); P1 - wash with 1 mL of 1x PBS, pH 7.4. EU - emission units.
The method was successfully transferred to the 96-well format. The Tf elution capacity was within previously
determined requirements for amount of purified Tf and newly prepared CIM® @Tf-0.2 monolithic 96-well plate could be
used for larger population studies. Figure 3 shows the representative HILIC-UPLC chromatogram of Tf N-glycan peaks
from a single well isolation on a 96-well plate.

Figure 3. Representative HILIC-UPLC chromatogram of Tf N-glycan peaks (GP1-GP35). EU - emission units.
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CONCLUSIONS:
CIM® @Tf-0.2 monolithic 96-well plate enables fast, reproducible and specific isolation of human Tf from blood
plasma. This technology represents an essential tool for high-throughput Tf glycosylation analysis workflow.
CIM®-@Tf-0.2 monolithic 96-well plate and CIMac™ @Tf-0.1 Analytical Column are stable for over a year and
have been re-used 20 times for Tf isolation from human plasma without significant loss of binding capacity.
CIM® monolithic 96-well plates could be equally successfully coupled with other specific monoclonal or
polyclonal antibodies to make them applicable for specific isolations of different proteins or other molecules
from biological samples.
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Information and specifications contained here are, to the best of our knowledge, accurate and represented in good faith. They are intended to help you start
working with this new separation technology and are subject to change without notice. BIA Separations shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the performance of use CIM. For more information on our products, visi t our home page at:
http:://www.biaseparations.com or contact your local distributor. We reserve the right to alter the specification detail etc. without prior notice or liability.
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