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CZE with on-line ITP sample pretreatment in the separation system with coupled columns

Peptide mapping, either by RP-HPLC or CE, is
considered as the most powerful and universally used
technigue in corroborating the presence of the correct primary
sequence of proteins. Different separation mechanisms
(hydrophobicity vs. mass/charge ratio) make RP-HPLC and CE
complementary rather than alternative technigues in peptide
mapping and such a complementarity is, for example, helpful in

unambiguous verifications of structures of proteins.
Analytical performance of CE in the peptide mapping

adversely influence, mainly, run-to-run (or within run)
fluctuations of EOF and enhanced injection dispersion due to a

high salt concentration in the loaded digest solution.
This work deals with the use of CZE with on-line ITP sample

pretreatment in the separation system with coupled columns in
peptide mapping. The use of the ITP-ZE combination for this
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purpose was investigated for the following reasons:
U ITP, employed in the first separation stage of the ITP-ZE

combination, offers well-defined concentration of the digest
peptides along with the sample desalting before a final CZE
separation;

Electrophoretic transfer
of peptides to the CZE column

U ITP-CZE, employed with suppressed EOF in a
hydrodynamically closed separation system, reduces to a
minimum fluctuations linked with transport processes other

than electrophoresis;
U An enhanced sample load capacity of the separation

system, attributable to the use of ITP, may be advantageous
In instances when isolations of some of the digest peptides

are needed.
Using, fiber coupled, photometric diode-array detection in

the CZE column of the ITP-CZE combination we extended our
Investigations to peptide mapping in which the migration and

Separation and detection

of peptides in the CZE column

BF = bifurcation section, D-ITP, D-CZE = detectors; LE, TE, BE = leading, terminating and background
electrolyte solutions; S = peptides; TE, = TE adapted to the sample composition; TE,;, = TE adapted to the LE
composition; | = direction of the driving current

CZE ITP The ITP-CZE electrolyte systems, described in Table, were employed.
D-CZE / D-ITP / S Test proteins taken into our investigations included Cytochrome C (bovine heart),
I Cytochrome C (horse heart), beta-Lactoglobulin B (bovine milk), Myoglobin (horse
l heart), Myoglobin (horse skeleton muscle), Insuline (bovine pancreas).
: LE TE The trypsin digestions of the test proteins were carried out under non-reducing
‘ I conditions at 37°C while pH was kept in the range of 8-8.5.
BF
ES1 ES2
S TEITP TES g Leading cation Sodium Sodium
I Concentration (mmol/l) 20 20
=
bt Counter-ion Acetate Acetate
o Additive MHEC MHEC
c
‘ I § Concentration (%, w/v) 0.2 0.2
3 pH 5.8 5.8
o o Terminating cation Hydrogenium Hydrogenium
s > Concentration (mmol/l) 10 10
c 9
= "g Counter-ion Acetate Acetate
h —
= ©  pH 3.4 3.4
I Carrier cation Hydrogenium Glycine
Concentration (mmol/l) 200 25
,dg Counter-ion Acetate Acetate
g Co-counter-ion Citrate
(8]
% Additive | MHEC MHEC
] @ Concentration (%, w/v) 0.2 0.2
e
| S Additve I PVA
Concentration (%, w/v) 0.1
pH 2.7 3.3

MHEC = methylhydroxyethylcellulose, PVA = polyvinylalcohol

Instrumentation

Capillary electrophoresis instruments with coupled columns (J&M, Aalen, Germany) were employed. One of the instruments was provided with a TIDAS, multiwavelength DAD detector (J&M).

The DAD data processing included background corrections, smoothing, calculations of the Pearson's correlation coefficients and match factors. This was complemented by chemometry procedures

spectral data are combined.
analysis, FSW-TTFA).

(Target transformation factor analysis, TTFA; Fixed size moving window-evolving factor analysis, FSW-EFA; Orthogonal projection approach, OPA) and Fixed size moving window target transformation factor

ITP-CZE separation of tryptic digests of proteins with photometric detection ata 220 nm wavelength
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Confirmation of the digest constituent identities by DAD

Mixture of Tryptic digests of a Cytochrome C and beta-Lactoglobulin B
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The DAD detector, used in the CZE column of the ITP-CZE combination, provided spectral data in a series
of experiments performed with tryptic digests of Cytochrome C and beta-Lactoglobulin B.

The following steps were performed in confirmations of identities of the peptide peaks:

(1) the spectra (200-450 nm) obtained for the peptides from the ITP-CZE runs with the digests of the

Individual proteins served as references
(2) the spectra of the peptide peaks as acquired from the ITP-CZE runs with mixtures of the digests of both

proteins were assessed relative to the references (1)
(3) the spectra of the peptide peaks as acquired from the ITP-CZE runs with the digest of the mixture of

both proteins were assessed relative to the references (1)
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Tryptic digest of a Cytochrome C and beta-Lactoglobulin B mixture
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I\/I Igration data for the peptides present in the tryptic digests of the test proteins gave in the ITP-CZE runs
repeatabilities of 0.1-0.2 % when expressed via the RSD values, while including migrations in both stages of
the run. Such repeatabllities, undoubtedly, reflect the fact that our experiments were not disturbed by electroosmotic

and hydrodynamic flows of the solutions in the separation system.
Only for the peptide peaks of favorable shapes we could obtain peak area repeatabilities characterized by 1 %

SD values and, the SD values of 5-10 % were typical for a majority of the peptide peaks in our experiments. This

was, very likely, due to uncertainties with which we were able to identify the peak boundaries.
Spectral matches of some tryptic peptides, based on the DAD data as acquired from the ITP-CZE experiments

performed in this work, were excellent. However, for a majority of the peptide peaks taken into this evaluation the
match factors were not sufficient for unambiguous confirmations of their identities. Nevertheless, this feasibility study
clearly indicates a viability of this migration-spectral approach to peptide mapping.
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