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1. INTRODUCTION

CDT (Carbohydrate Deficient Transferrin) is a major <
biomarker for the diagnosis of alcohol abuse and alcohol
dependence. Transferrin is a glycoprotein which may
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have one or two branched glycan chains. In serum albumin
electrophoresis it migrates in the beta zone after the . /

. . - transferrin
gamma (Fig. 1). The glycan chains have a terminating
sialic acid ranging from zero to 8 sialic acids. Usually 2-, gamma
3-,4-, b5-, and 6-sialo transferrin are observed. The less Sariin a0 il
sialylated isoforms, O-sialo and 2-sialo transferrin,

\

increase in relation to excessive alcohol intake (Fig. 2).
For this reason it is used in clinical and forensic medicine T —
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including occupational and traffic medicine. Minies

Several analytical techniques may be used, such as Figure 1: Serum analyzed with CEofix nTMP buffer.
isoelectric focusing, immunochemical determination, Transferrin migrates after the gamma zone in the beta zone.
HPLC and CE. The technique should be reproducible
and precise, avoiding false positive or negative results, 0.020
because it has medical as well as legal implications. 2

CE is recognized as a reference for this type of
test because it combines high separation power, easy
sample preparation and a fast result. The CEofix™ CDT
kit was developed to run on P/ACE™ MDQ capillary
electrophoresis system. Sample preparation simply
involves saturation with a Fe solution. It uses a patented
(5,611,903) dynamic double coating of the capillary that
allows reproducible migration and avoids proteins sticking
to the capillary wall. It also allows analysis of CDT in
presence of transferrin variants and is also used for CDG
(Carbohydrate Deficiency of Glycosylation) which is a
test for some metabolic diseases. The kit was developed
to avoid interfering peaks, such as high level of CRP. 5.50 575 6.00
However, in some rare cases, interference of unknown bt
peaks may be observed. For this reason, a method Figure 2: Transferrin in serum analyzed with CEofix CDT
was developed to purify transferrin isoforms from buffer: (a) normal profile, (b) profile with increased 2-sialo

serum before analysis. transferrin and (c) {ncreased 2—§/a/o transferrin and
appearance of O-sialo transferrin.
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2. METHOD

The purification takes place via an affinity column using
avian antibody IgY-antigen interaction. After capture, the
transferrin is stripped off and concentrated with an
ultrafiltration spin column. Finally, the transferrin isoform
analysis is performed with a CE.

3. MATERIAL

Kit

Purification Proteomelab™ IgY-Transferrin spin
column kit (Beckman Coulter, Fullerton,

CA, US.A) Part number A25523

Concentration Vivaspin 500 column 30,000 MWCO
(Vivascience, Hannover, Germany, Part

number VS0122)

Total Transferrin CEofix™ NTMP Nitrilotri(methyl-
phosphonic) acid buffer 50 mM, pH 7.2
(Analis, Suarlée, Belgium, Part number
10-004780)

CDT CEofix CDT TRiS/borate buffer pH 8.5
(Analis, Suarlée, Belgium, Part number
10-004760)

P/ACE™ MDQ with UV detector at
200nm and 32Karat 7.0 Software
(Beckman Coulter, Fullerton, CA, U.S.A.)
Paragon™ CZE 2000 (Beckman Coulter,
Fullerton, CA, USA, Part number
465500) with CZE IFE/s 50 Test Kit
(Part number 446290)

Instruments

Capillary 50 um ID x 375 um OD x 50 cm total
length (Beckman Coulter, Fullerton, CA,
USA, Part number 338451)

4. IMMUNOCAPTURE OF TRANSFERRIN
FROM SERUM

400 pL of serum is diluted with 1600 pL of dilution buffer
and applied in 4 times 500 pL on the spin column. After
washing unbound material off the column, the bound
transferrin is eluted using Stripping Buffer. The proteins
are further concentrated and exchanged into TBS/BSA
buffer using a Vivaspin ultrafiltration spin column. CDT is
further analyzed using the standard method of the CEofix
CDT kit (Fig. 3).

5. OPTIMIZATION OF IMMUNOCAPTURE

For optimization, a solution of Apo-Transferrin (Sigma
T4382) was added at 3 mg/mL in TRIS buffered saline
(TBS-BSA (Sigma A4503) and further diluted with the
Dilution Buffer of the ProteomeLab kit as described in the
instruction manual. The Proteomelab Spin Column was
sequentially loaded with 500 pL, and the concentration of
the flow-through fraction was measured with the CEofix
NTMP buffer (Fig. 4).
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Figure 3: Purification of transferrin (Tf) in serum in IgY-Tf spin
column, followed by concentration by ultrafiltration and analysis
of CDT.
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Figure 4: Linearity of apo-transferrin analyzed with CEofix
nTMP buffer and 50 i x 60 cm capillary.

After 4 x 500 pL, the column is totally saturated and
transferrin is found in the flow through fraction (Fig. 5).
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Figure 5: Percentage of apo-transferrin that is
immunocaptured on the IgY-Tf spin column. application of
transferrin in steps of 500 L.



6. RESULT

When analyzing serum that does not have interfering Problematic samples (Fig. 8, 9 and 10) showed
peaks (Fig. 6 and 7), we observe a reduction of the specific removal of the interference allowing a perfect
gamma zone. A small difference in value may be observed. interpretation of the transferrin isoform profile.
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Figure 6: Normal sample before and after immunocapture on
IgY-Tf spin column.
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Figure 7: Similar but for a positive sample. CDT Sample ref. 2531131
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Figure 8, 9 and 10: Examples of removal of interfering peaks
with IgY-Tf spin column.



7. EXAMPLE

A problematic serum sample was received that showed
interference between the gamma and beta zones (Fig.
11). This profile did not allow us to determine a value for
the CDT. An immunofixation after electrophoresis on

Sample 64595 CEofix™ CDT

Diata file: M3 Karat Projects\CDT Datat I Y0 1 1 6iGsr08, dat
Method: Dellnas Chimie'Com_Chimie\CDTICDT met
Sample: {Data Descriptio

Acquired: 161120046 14

Printed: V1172006 15:59:24
Sequence:
MDO setup: CDT-kit (Offline)
CDT - ANALIS R&D
oné UV - 200nm

reof 64895
1116068r008.dat.
Migratian Tisme

AU
ALl

84 a8 as L1 &2 (1] “e
Minutos.
= oM
1 1o oge 3
oo
(] 1 2 ] a s ]
.
gtz
Pk # Name Area % Corr Area Corr M.T. Exp. M.T.
0-sialo 0.00 5.44 5.58
2-sialo 0.00 57 5.85
3-sialo 0.00 5.78 5.93
1 388 0.42 5.88 0.00
2 2606 2.80 5.95 0.00
3 4-slalo 80219 B84.54 6.08 6.08
G-sialo 0.00 6.16 6.32
4 S5-sialo 11813 12.23 6.19 6.20

Figure 11: Problem sample (ref. 64895) with interference
between the gamma and beta zone.
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Figure 12: Inmunofixation of sample 64895
showing an IgA lambda.

Europe: CE IVD label.
U.S.: for "Research use only"

Agarose (Fig. 12) was performed on the serum showing
the presence of an IgA-lambda monoclonal antibody. After
purification, a normal profile (Fig. 13) was observed
allowing a result to be determined.

Sample 64895 CEofix™ CDT after i iom with F Ig¥ Trmi in column:
Data file: ML it Projects\COT\Datal g Y0 11 606sr01 1.dag
Method: W as\ Chimae'Com_Chimie'CDTWCDT met
Sample: [1ata Deseription )
Acquired: 16/1172006 15:36:18
Printed: 200112006 16:07:01
Sequence:
MK setup: COT-kit (Offline)
CDT - ANALIS R&D
e ﬂmaw"‘ - o
1116068r011.da1
Migratkon Time
L

AU
Al

LY 113 58 13 62 LY LLY
Minutes
. ane
ane
1w o
L] 1 2 3 4 L L) T
[
W 00w
Pumty
Pk # Name Area % Corr Area Corr M.T. Exp. M.T.
0O-sialo 0.00 5.34 5.58
1 2-sialo 781 0.78 5.86 5.85
2 3-sialo 5700 5.63 5.94 5.93
3 4-sialo 82050 79.16 6.08 6.08
4 S-sialo 12853 1217 6.20 6.20
5 G-sialo 2420 2,25 6.30 6.32

% 2-sialo TT: 0.78%

Figure 13: Same Sample analyzed after inmunocapture on
IgY-Tf spin column.

8. CONCLUSION

More work will be performed to correlate the results of
normal samples before and after immunoaffinity
purification. We also want to accumulate additional data
on problematic samples to validate this method. The same
technique may be used to purify transferrin from serum,
plasma or cerebrospinal fluid before analysis with CE-MS.,

REFERENCES
1. CEofix Application Note 040605, Analis (Belgium)

Australia, Gladesville (61) 2 9844-6000 Canada, Mississauga (1) 905 819 1234 China, Beijing (86) 10 6515 6028

Czech Republic, Prague (420) 267 00 85 13 Eastern Europe, Middle East, North Africa, South West Asia: Switzerland, Nyon (41) 22 365 3707
France, Villepinte (33) 1 49 90 90 00 Germany, Krefeld (49) 2151 33 35 Hong Kong (852) 2814 7431

India, Mumbai (91) 22 3080 5101 ltaly, Cassina de’ Pecchi, Milan (39) 02 953921 Japan, Tokyo (81) 3 5530 8500

Latin America (1) (305) 380 4709 Mexico, Mexico City (001) 52 55 9183 2800 Netherlands, Mijdrecht (31) 297 230630 Puerto Rico (787) 747 3335
Singapore (65) 6339 3633 South Africa/Sub-Saharan Africa, Johannesburg (27) 11 805 2014/5 Spain, Madrid (34) 91 3836080

S BECKMAN
COULTER.

Sweden, Bromma (46) 8 564 85 900 Switzerland, Nyon (41) 0800 850 810 Taiwan, Taipei (886) 2 2378 3456 Turkey, Istanbul (90) 216 309 1900

UK, High Wycombe (44) 01494 441181 USA, Fullerton, CA (1) 800 742 2345
B2007-7957 www.beckmancoulter.com

© 2007 Beckman Coulter, Inc.

BMR-PRINTED IN U.SA. Simplify - Automate - Innovate



