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Abstract: One-step and two-step capillary isoelectric focusing ( ¢IEF) methods were employed for the

separation and pl determination of proteins and polypeptides. The parameters affecting the analysis effi—
clency such as the sample solution injection volume focusing voltage focusing time and driving condi—
tions were optimized. The comparison of the two methods for separation of cytochrome C hemoglobin

myoglobin transferrin  bovine serum albumin and six polypeptides showed that the one-step cIEF was
simple and fast which could determine the pl of single component as well as it was rapid for protein and
polypeptide separation but it could not get good resolution or accurate pl of each component in a mixed
sample. The two-step cIEF was more complex and needed longer time however which could separate
and exactly determine the pl of each component in the mixture and the pl value of each component de—
termined was consistent with that determined using a single sample. The two methods are complementary

and can be widely used in rapid and accurate determination of the pl of amphiphilic biological particles.
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Hjerten 2 NaOH.H, PO, Na,HPO,NaH, PO, .
-1 8-12 ( N . .
14 15 o-18 ) 19 1.2
o . (pH3~10)4 pL
cIEF 20 mmol /L PBS (pH 7.0) 50 ulL;
pl o clEF pH 3 ~10/4 ~6.5/5 ~8
4 wL/1 pL/1 pL 4 g/L HPMC 50 pl. 500 mmol/L
Arg 4 pL 100 mmol/L IDA 4.5 pL \
N o pl marker 100
clEF N pL o
30 s o
. N 1.3
pH Beckman P/ACE™ MDQ
pl pH o (UV) ( Beckman ); 7100
pH ( DAD) ( Agilent
) 280 nm 15 C.
pl o clEF N 3 o ( /
. 20 ¢m/30.2 cm 75 pm)
o ( ) o 20
mmol /L. NaOH  H,0 10 min;
pl 0 H,0 5 min,
5 200 mmol/L. H,PO,
6 (8~14 ) NaOH 20 kV 10 min,
pl ( /
o clEF 20 cm/30.2 cm 75 pm)
( )
20 mmol/L H;PO,  H,0 10 min;
o 4 mol/L ~ 20
pl o mmol/L H,PO,  H,O 5 min.
4 C o 172. 37
1 kPa 1 min,;
1.1 200 mmol /L. H,PO, 300 mmol /L. NaOH
C(Cyt C) . ( Txf) | 10 kV 5 min;
( Hb) . ( Mb) (BSA) pl 200 mmol /L H,PO, 350 mmol/L
markers ( pl 10.3/7.6/5.5/4.0) 15 kV 0.69 kPa
( HPMC) Sigma o 15 min.

188778 ( LADLFYQSK) .
188756 ( GFVIYHCAVK) . 188782 ( TAYFAELN- 2.1

SYK) . 188784 ( TATVDDIDNIYR) . 188765 ( FWG- ( tcIEF) pH
FGSDGTVGANK) . 188766 ( AGYTAIVSHR) .

Pharmalyte( pH 3~10/5 ~ o
8/4 ~6.5) GE Healthcare (Arg) ( - N N N N- (NN

N” N’+etramethylethylenediamine TEMED) )
(IDA) () CZE
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Fig. 1 Electropherograms of mixtures of proteins and polypeptides separated by one-step cIEF
a. BSA and pl 7. 6 marker; b. a mixture of five proteins; c. a mixture of six polypeptides.
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Fig. 3 Effects of (a) driving pressure and ( b) driving voltage on Cyt C separation by two-step cIEF
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Fig. 4 Repeatabilities of (a) Trf and (b) peptide 188766 separations by two-step cIEF
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Fig. 5 Chromatograms of mixtures of ( a) proteins and ( b) polypeptides by two-step cIEF and ( ¢ and d)
curvilinear relationships between pI and migration time of the pI markers respectively
1 pl
Table 1 Comparison of pI determined for single protein/polypeptide and mixtures by two-step cIEF
pl determined pl determined
Analyte - - Apl Analyte - - Apl
Single Mixture Single Mixture
Cyt C 8.4 8.2 0.2 Peptide 188756 7.4 - -
Hb 7.4 7.4 0 Peptide 188778 5.1/4.3 5.3/4.5 0.2/0.2
Mb 7.3 7.3 0 Peptide 188782 5.4 5.5 0.1
Trf 6.8/6.6 6.7/6.5 0.1/0.1 Peptide 188784 4.3 4.3 0
BSA 5.3 5.3 0 Peptide 188765 5.0 5.2 0.2
Peptide 188766 8.1 8.1 0
—: could not be detected.
2.3 5 min
BSA 4.6 ~5.8
. BSA pl .

2 min pl 4. 4;
10.5 min pl 5.3, plo
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