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Capillary Electrophoresis Microchip Assay of Clinical Urinary Proteins
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Abstract The separation and detection of urinary proteins have been conducted by microchip-based capil-
lary electrophoresis (MCE), and application foreground of MCE in clinical diagnosis of various states of
disease was discussed. Microchip-based capillary electrophoresis of urinary proteins could offer severa ad-
vantages over standard urinary protein assay methods such as SDS-PAGE and conventional capillary elec-
trophoresis, including the decrease of sample consumption and analysis time. The microchip used in these
studies was designed to realize on-chip separation of urinary proteins with UV detection. The characteristic
absorbency near 210 nm of proteins was adopted under the condition: the electrophoretic buffer at 75
mmolsL ~* borate with 0.5 molsL * lactate at pH 10.5. Urine samples from four clinical cases were selected
as target for microchip-based urinary protein assays, and the results were consistent with those of commer-
cial Helena Rapid Electrophoreses system.
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Figure1l Microchip for on-chip detection of urinary proteins (a)
and SEM image of crossing microchannel (b)
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Figure2 Electropherogram of mixture of four standard proteins
under the condition: electrophoresis buffer: (1) pH 105 75
mmolsL ! borate containing 0.5 molsL ~* calcium lactate, separa-
tion electric field strength: 258 V/cm, detection wavelength: 210
nm, (1) 19G; (2) transferrin; (3) al-antitryposin; (4) bovine serum
albumin
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Figure 3 Effect of additive on-chip electrophoresis of urinary
proteins: (a) no additive. (b) 1% acetonitrile. (c) 1% ethylamine.
(d) electropherogram of slab-gel electrophoresis. MCE condi-
tions: Ejy =174 V/cm, 15 s and Eg, =194 V/cm with electropho-
retic buffer: 75 mmolsL * borate (pH=10.5). Slab-gel electro-
phoresis conditions: Eg, =50 V/cm, SP 300 plate from Helena
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Figure 4 Chip-based electropherogram of clinical urine pro-
teins and slab-gel electrophoresis using Helena REP for urinary
proteins. gestational hypertension syndrome (a) and rheumatoid
cardiopathy (b). MCE conditions: E; =174 V/cm, 15 s and
Vep=258 V/cm with electrophoretic buffer: 75 mmolsL "* borate
(pH=10.5). Slab-ge! electrophoresis conditions: Ee,=50 V/cm,
Helena SP 300 plate
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Figure 5 Reproducibility of urine from a multiple myeloma
patient under the condition: Ej;=174 V/cm, 15 s and Ve, =258
V/em with electrophoretic buffer: 75 mmolsL ™! borate (pH=
10.5). Peak (1): globulin and peak (2): albumin

3 it

230 R FH B 4 FR UK ARGES 19 7 9200 I AR A R
HIAT T B0, VPGS T8 R R IR R 12 8
R, I A R P B Helena 4 B gl HRd
HL VK R 48 (REP) (1312 W7 45 SR AT T LA Y, 43
PUR 4518 (L)% AR R R A B IR W Ve I F bk 2 W7 77 V2
i HAFIE FE =R, SRAIFIH HelenaREP & 4kt
ARG e v, A SOA =, W AVEE X T IR A
P, KMITVERERS >, BRRAIK AT AE 2 min A 5E )k, H.
TR FE D AR, R FH (40 0 Sy ml DU S A
F; (2) BRI It 0 i B4 vk oy B R R L A
TELAEMR, B G IE (RS N R B R ARG 4 B X A 1
I BRAE FH, AR mT 4 B R 3 e, ARSCAE IR 2
J&, e CHEAE A FUK BN N ).

O FLUKAE PR B AR 43 AT b i 8 R R A 2 A
FRGEAT G R 12 W7 7 T 7 L AR N P, i A F 1 R
N, TENGIR F Y R ek g — D13 B R IR e

References

1 Manz, A.; Graber, N.; Widmer, H. M. Sens. Actuators, B
1990, B1, 244.

2 Harrison, D. J;; Manz, A.; Fan, Z. H.; Luedi, H.; Widmer, H.
M. Anal. Chem. 1992, 64, 1926.

3 Chied, T. N.; Shi, W.; Barron, A. E. Anal. Chem. 2005, 77,

772.

4 Lin, Y. W,; Huang, M. F; Chang, H. F. Electrophoresis
2005, 26, 320.

5 Alison, M. S;; Richard, A. M. J. Chromatogr., A 2003, 1021,
191.



234 1 % i Vol. 64, 2006

6 Masaru, K.; Yukari, G; Kumiko, S. K.; Toshimasa, T. J. (LSt XIH, R, &R0, Bk, THER, %
Chromatogr., A 2003, 1013, 183. 3k, 2005, 63, 1003.)

7 Tsai, S. W.; Loughran, M.; Suzuki, H.; Karube, |. Electro- 11  Shihabi, Z. K.; Konen, J. C.; O'Connor, M. L. Clin. Chem.
phoresis 2004, 25, 494. 1991, 37, 621.

8 Li, Y.; Buch, J. S,; Rosenberger, F.; DeVoe, D. L.; Lee, C. S. 12 Christa, L. C.; Shakuntala, D. M.; Harrison, D. J. J. Chro-
Anal. Chem. 2004, 76, 742. matogr., A 1997, 781, 271.

9 Munce, N. R;; Li, J; Herman, P. R.; Lilge, L. Anal. Chem. 13 Verzola, B.; Gefi, C.; Righetti, P G J. Chromatogr., A
2004, 76, 4983. 2000, 868, 85.

10 Zhuang, G S, Liu, J; Jia, C. P; Jin, Q. H.; Zhao, J. L.; 14 Jens, G; Walter, S,; Ulrich, J. J. Chromatogr., B 1999, 721,

Wang, H. M. Acta Chim. Snica 2005, 63, 1003 (in Chi-
nese).

207.

(A0504114 QIN, X. Q.; FAN, Y. Y)



