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Light-assisted liquid chromatography of proteins using carbon nanotubes
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A liquid chromatography column using carbon nanotubes as ligands was
fabricated for realizing light-assisted liquid chromatography for protein separation. It was found
that the carbon nanotubes immobilized in the column interact with aromatic amino acids, especially
with tryptophan, and that they oxidize cysteine, resulting in disulfide formation. Thus, prevention

of excess protein adsorption onto the carbon nanotubes and suppression of cysteine oxidation are
necessary for fine control of the protein separation in this system.



pH

> Tyr > Phe
0.5 T T T 7
Trp e
. 00F g 8
05k Tyr v4 i
é 05 o s
) Phe,” ™S
Toa0p el ]
»* Val
.7 Gly
- Ala
A5 ' :
15 10 -05 00
Iog Ko

(SWCNT-NH2)
(NH2)

0.5

HXREE

Trp



0.20- (A)

—— Cys/CNT/air
0.15 Cys/CNT/N,
—— Cyslair

R

200 250 300 350 400

R (nm)

4r Cys/CNT/N,  (C)
Cys

M+H]" Cys-Cys

3}-121.99 M
240.96

Signal intensity (arb. units)

(Cys/CNT/air)
(Cys/ICNT/N2)

Signal intensity (arb. units)

Signal intensity (arb. units)

5r Cys/CNT/air (B)

4r Cys-Cys
M+H]"

3k 241.02

2k

11 12299

0
100 150 200 250

m/z

6 Cys/air
o Y ©)

(A)

(Cysl/air) (B) Cys/CNT/air
(C) Cys/CNT/N2

(D) Cyslair

DTT

GSH

>DTT > GSH

100

80

60

mE (b

40

20

DTT

0.4
0.3

0.2

RSB

0.1

m CNT/air
= CNT/N,
M| air

Cys DTT GSH

GSH

o :ir_l:%;/\
L— * 747
— |Hm

0.0 P R R
1000 1100 1200 1300

BE (hm)

Cys



Atsushi Hirano, Tomoshi Kameda,
Shun  Sakuraba, Momoyo Wada,
Takeshi Tanaka, Hiromichi Kataura.
Disulfide Bond Formation of Thiols by
Carbon  Nanotubes. Nanoscale 9,
5389-5393 (2017).

DOI: 10.1039/C7NR01001J

Kazuki Iwashita, Kentaro Shiraki,
Rieko Ishii, Takeshi Tanaka, Atsushi
Hirano. Arginine Suppresses the
Adsorption of Lysozyme onto
Single-Wall Carbon Nanotubes. Chem.
Lett. 45, 952-954 (2016).

DOI: 10.1246/cl.160390

Atsushi Hirano, Tomoshi Kameda,
Yohei Yomogida, Momoyo Wada,
Takeshi Tanaka, Hiromichi Kataura.
Origin of the Surfactant-Dependent
Redox Chemistry of Single-Wall Carbon
Nanotubes. ChemNanoMat 2, 911-920
(2016).

DOI: 10.1002/cnma.201600190

Kazuki Iwashita, Kentaro Shiraki,
Rieko Ishii, Takeshi Tanaka, Atsushi
Hirano. Liquid chromatographic
analysis of the interaction between
amino acids and aromatic surfaces
using single-wall carbon nanotubes.
Langmuir 31(32), 8923-8929 (2015).
DOI: 10.1021/acs.langmuir.5b02500

Interactions between
carbon nanotubes and aromatic amino
acids 51

2016

9 8

2 7

5
2016 9
6
2 7

Inhibition of
protein  adsorption onto  carbon

nanotubes by arginine

16
2016 6 9

Disulfide bond formation of thiols using
single-wall carbon nanotubes 50

2016 2 22

2016-029888

https://staff_aist.go.jp/hirano-a/index
-html

o
HIRANO, Atsushi



