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Development of high-performance blotting device based on microscale electrophoresis
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A novel protein analysis using alginate hydrogels was developed. The alginate hydr
ogels were easily prepared and immobilized in capillaries and microchannels. It was confirmed that the pre
pared hydrogel was used as molecular sieving matrix. When the DNAs were introduced into the capillary fill
ed with the alginate hydrogel, some DNAs were separated during the migration in the formed hydrogel, the o
thers were trapped. The sieving effect was controllable by varying concentration of alginate and calcium i
ons. It was also confirmed that the alginate hydrogels was applicable to affinity capillary electrophoresi
s. In the experiments, the alginate hydrogel containing avidin specifically captured biotinylated molecule
s, resulting in the selective separation and preconcentration of the target molecules. Consequently, it is

clarified that the alginate hydrogel is versatile material to realize blotting device based on microscale
electrophoresis.



DNA RNA

(Southern
blotting, northern blotting, western blotting)

CE; , MCE)
CE/MCE

MCE
CE

MCE

CE

DNA

24
/
(MCGE)
(ACE)
25
CE
MCGE
ACE
1)
DNA

2



3)

12

. Design of Single-Step Immunoassay Principle
Based on the Combination of
Enzyme-Labeled Antibody Release Coating

and  Hydrogel Copolymerized  with
Fluorescent Enzyme Substrate in a
Microfluidic  Capillary Device”, Hideki

Wakayama, Terence Henares, Kaede Jigawa,
Shun-ichi Funano, Kenji Sueyoshi, Tatsuro
Endo, Hideaki Hisamoto

Lab on a Chip, 13, 4304-4307 (2013).

. Novel Fluorescent Probe for Highly-Sensitive
Bioassay using Sequential Enzyme-Linked
Immunosorbent Assay-Capillary Isoelectric
Focusing (ELISA-cIEF)”, Terence Henares,
Yuta Uenoyama, Yuto Nogawa, Ken Ikegami,

Daniel Citterio, Koji Suzuki, Shun-ichi
Funano, Kenji Sueyoshi, Tatsuro Endo,
Hideaki Hisamoto

Analyst, 138, 3139-3141 (2013).
. Capillary-based Enzyme-linked Immuno-
sorbent Assay for Highly Sensitive Detection
of Thrombin-cleaved Osteopontin in Plasma”,
Shun-ichi Funano, Terence Henares, Mie
Kurata, Kenji Sueyoshi, Tatsuro Endo,
Hideaki Hisamoto
Analytical Biochemistry, 440, 137-141 (2013).
. Open-tubular Electrochromatographic Chiral
Separation of Amino Acids Using an Organic
Nanocrystals Immobilized Capillary”,
Fumihiko Kitagawa, Hiroshi Sudaki, Kenji
Sueyoshi, Koji Otsuka
Analytical Sciences, 29, 107-112 (2013).
. Effect of a Low-conductivity Zone on
Field-amplified =~ Sample  Stacking in
Microchip Micellar Electrokinetic
Chromatography”, Kenji Sueyoshi, Fumihiko
Kitagawa, Koji Otsuka
Analytical Sciences, 29, 133-138 (2013).
. Zone electrophoresis of proteins in poly-
(dimethyl-siloxane)  (PDMS)  microchip
coated with physically adsorbed amphiphilic
phospholipid polymer”, Kyosuke Nii, Kenji
Sueyoshi, Koji Otsuka, Madoka Takai
Microfluidics and Nanofluidics, 14, 951-959
(2013).
Inner surface modification of poly-
(dimethylsiloxane) microchannel with chitin

for electrophoretic analysis of proteins”,
Kenji Sueyoshi, Yusuke Hori, Koji Otsuka
Microfluidics and Nanofluidics, 14, 933-941
(2013).

8. Toward 10 000-fold sensitivity improvement

of oligosaccharides in capillary
electrophoresis using large-volume sample
stacking with an electroosmotic flow pump
combined with field-amplified sample
injection”, Takayuki Kawai, Masumi Ueda,
Yudai Fukushima, Kenji Sueyoshi, Fumihiko
Kitagawa, Koji Otsuka

Electrophoresis, 34, 2303-2310 (2013).

9. Highly sensitive oligosaccharide analysis in

10.

I1.

12.

capillary electrophoresis using large-volume
sample stacking with an electroosmotic flow
pump”, Takayuki Kawai, Masato Watanabe,
Kenji Sueyoshi, Fumihiko Kitagawa, Koji
Otsuka

Journal of Chromatography A, 1232, 52-58
(2012).

Highly sensitive chiral analysis in capillary
electrophoresis with large-volume sample
stacking with an electroosmotic flow pump”,
Takayuki Kawai, Hiroshi Koino, Kenji
Sueyoshi, Fumihiko Kitagawa, Koji Otsuka
Journal of Chromatography A, 1246, 28-34
(2012).

Electrophoretic analysis of cations using
large-volume sample stacking with an
electroosmotic flow pump using capillaries
coated with neutral and cationic polymers”,
Takayuki Kawai, Jun Ito, Kenji Sueyoshi,
Fumihiko Kitagawa, Koji Otsuka

Journal of Chromatography A, 1267, 65-73
(2012).

Sensitive Enantioseparation by Transient
Trapping-Cyclodextrin Electrokinetic
Chromatography”, Kenji Sueyoshi, Hiroshi
Koino, Fumihiko Kitagawa, Koji Otsuka
Journal of Chromatography A, 1269, 366-371
(2012).

4
“Development of Microfluidic  Blotting
Devices Using Alginate Hydrogel”, Yudai
Fukushima, Toyohiro Naito, Kenji Sueyoshi,
Takuya Kubo, Koji Otsuka
The Proceedings of the uTAS 2013
Conference, 1200-1202 (Messe Freiburg,
Freiburg, Germany; 27-31 October 2013).
“Development of a Microfluidic Blotting
Device by Using Alginate Hydrogel”,
Masahiro Ikawa, Yudai Fukushima, Kenji
Sueyoshi, Fumihiko Kitagawa, Koji Otsuka
The Proceedings of the uTAS 2012
Conference, 1741-1743 (Okinawa Convention
Center, Okinawa, Japan; 28 October—01
November 2012).



3. “Development of a capillary partially filled 7. ¢
with an affinity ligand-encapsulated hydrogel
for electrophoresis. 2”, Yudai Fukushima, Q)
Kenji Sueyoshi, Fumihiko Kitagawa, Koji
Otsuka 23 (
38th International Symposium on High 22012 11 14-16
Performance Liquid Phase Separation and ’ ’
Related Techniques (HPLC2012) (Anaheim,
CA, USA; 16-21 June 2012).

4. “Microchip gel electrophoresis using alginate ’
hydrogel”, Masahiro Ikawa, Kenji Sueyoshi,
Fumihiko Kitagawa, Koji Otsuka 23 (
38th International Symposium on High , ;2012 11 14-16
Performance Liquid Phase Separation and ).

Related Techniques (HPLC2012) (Anaheim, 9
CA, USA; 16-21 June 2012).

11

( , ;2012 11
, - 79 ).
10. ¢

( , 5 2013 11 (4)”’

2.« . 61 (
ELISA iPS , ;2012 9 19-21 ).
: - 11.¢

33 3y,
( , ; 2013 11

13-15 ). 19

3. ° ( , :2012
2325 ).

W

(6)”,

24 (
, ;2013 11 11-13 ).

(57,

62 (
, ;2013 9 10-12 ).

2014-69677

2014 3 28
),

73 ( o 0
, ;2013 5 18-19 ).

(€)1
(1) (SUEYOSHI, Kenji)

93 (
2013 70552660

302225 ).



