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Analysis of Recombinant Erythropoietin and Its Tryptic Digest
by Capillary Electrophoresis and Capillary Electrophoresis-
Electrospray Ionization-Mass Spectrometry Using
Capillary Coated with 6 6-Ionene
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Abstract The microheterogeneity of recombinant human erythropoietin rhEPO was ana-
lyzed by capillary electrophoresis CE using a capillary coated with 6 6-ionene. The applica-
bility of a volatile electrolyte for fast analysis of tryptic fragments of rthEPO with online CE-elec-
trospray ionization-mass spectrometry ESI-MS was investigated resulting in a reproducible
separation of eleven rhEPO tryptic fragments within 22 min under the following conditions run-
ning buffer 300 mmol/L acetic acid-ammonium acetate HAc-NH, Ac pH 4.80 separation
voltage - 15 kV and capillary temperature 25 C. The proposed method is rapid and effective
and can be used for the structural analysis of related proteins.
Key words capillary electrophoresis capillary electrophoresis coupled with electrospray ioni-
zation-mass spectrometry 6 6-ionene coating recombinant human erythropoie-

tin tryptic digest microheterogeneity tryptic mapping
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6 6-ionene M,
EPO GPC Waters 208 1.9 x
10 rhEPO 10* g/mol
ten 1.3 rhEPO
* rhEPO 2 mg 50 mL
100 pL 0.1 mL 1.5 g/L  rhEPO
37 C 20 h
100 pL 4 h
-70 C 1h 4 C
. CE
N N- 6 6-ionene 1.4
rhEPO 57 em x 50 pm
- i d. 48.5 cm 1 mol/L NaOH
CE-ESI-MS rhEPO 30 min 30 min
1 45 min 3.35
kPa 5 s -10 kV 25 C
1.1 50 g/LL 6 6-ionene
Agilent HP'” CE Agilent Trap-XCT 2% 300
CE-ESI-MS mmol/L HAc-NH,AC pH 4.80
- 214 nm
HAc DMF 1.5 -
NaOH 79 cm x50 pm i d.
MeCN Fisher 21.5 cm 5
NH,AC 99.995% 1 6- kPa 10 s - 15 kV 25 C
Aldrich 4.5
Acros kV -40V m/z 300 ~
Aquapro 2200 N, 68.95 kPa 4 L/min
18 MQ - cm 325 C 5 mmol/L NH,AC -
rhEPO 1.5 g/L 1:1 10 pL/min
98. 5%
2
1.2 6 6-ionene 2.1 rhEPO
6 6-ionene rhEPO
DMF-H,0 1 6- “ 1.2 6 6-ionene
Menschutkin 1017 6 6-ionene
DMF-H,0 80: 20
1 6-
1.3 mol/L 50 C 48 h EOF
3 18 - 20
85% pH 4.80 rhEPO
6 6-ionene
LT 1™ L 12 Ty gs = B ) H - —
T i e e 1
—‘Iu — Hey—s =1 Ry 6 6-ionene 15 min
I rhEPO 7 EOF
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Fig.1 Capillary electropherogram of rhEPO glycoforms
using a capillary permanently coated with 6 6-ionene a
and its partial enlarged drawing b

UV detection wavelength 214 nm.
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Fig.2 Predicted structure of rhEPO
T1 — T20 are peptides generated by trypsin. The amino
acid residue numbers are indicated in parentheses.
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Fig.3 Total ion current electropherogram top and UV electropherogram bottom of rhEPO tryptic digests
Migration times of the peaks in TIC a.13.1-13.3 min b.13.6-13.8 min ¢.15.2 -15.9 min d.15.9 -16.4 min e.17.8 —18.1
min f.18.7 -19.0 min g.19.6 -20.0 min h.20.0 -20.3 min.
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Fig.4 Mass spectra of the peaks a —h in TIC of Fig.3
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1 CE-ESI-MS rhEPO
Table 1 CE-ESI-MS analysis of the rhEPO tryptic digests
Peptide No. Molecular Observed m/z Peak No.
in Fig. 2 Sequence mass M M-H - M_2H *- in Fig. 3
T1 APPR 439.5 438.2 h
T2 LICDSRLYTGEACR 1615.8 806. 8 cd
T3 VLER 515.6 514.2 d
T4 YLLEAK 735.9 734.7 c
TS5 EAENITTGCAEHCSLNENITVPDTK -
T6 VNFYAWK 927.1 -
T7 R 174.2 -
T8 MEVGQQAVEVWQGLALLSEAVLR 2525.3 -
T9 GQALLVNSSQPWEPLQLHVDK -
T10 AVSGLR 601.7 600. 6 f
TI11 SLTTLLR 802.5 801.4 e
T12 ALGAQK 586.3 585.2 f
T13 EAISPPDAASAAPLR
NeuAc: Hex: HexNAc 2121 1059.5 b
NeuAc ,- Hex- HexNAc 2412 1205. 1 a
T14 TITADTFR 923.0 922.1 460.5 c
T15 K 146.2 -
T16 LFR 434.5 433.2 g
T17 YSNFLR 898.0 897.0 e
T18 GK 203.2 -
T19 LK 259.3 -
T20 TGDR 447.4 -
— uncharacterized. T5 T9 and T13 are glycopeptides.
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