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in-situ Observation of Growth of Metal Nanoparticle-assembled Protein Crystal by
Single Nanoparticle Detection
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Assembling mechanism of platinum nanoparticle (PtNP) into a lysozyme crystal was
examined for two different types of the PtNPs which have either positive or negative zeta potential. The
distribution coefficient of the positive ones inside the crystal is much higher than that of the negative
ones. Dispersivity of the PtNPs before interaction with the lysozyme crystal surface causes a profound
difference on the assembly of the PtNPs into the crystal. Moreover, an effect of PtNP as additive on
protein crystal nucleation was investigated. The presence of the PtNPs increased number of crystals per
?rop. PtNPs have two roles in the nucleation of lysozyme, condensation and charge delocalization of

ysozyme.

Fluorescence microscope for investigation of the dynamics of protein crystallization was manufactured.
Process of crystallization can be observed for several days by using this optical system, which can
detects fluorescence of single nanoparticles.




o

pyrrolidone (PVP)

101

Polyvinyl

C potential (mV)
kN
o
I

pH
B1 E—shFoiwll.
N OEHMaT. @ 852 HWT. ¢ HuT
’ pH8
Imv -3mV

Hz gt rFoERl.
(a) :BEWAT. (b):B& MiuT

- -
B @ @ = ~
=] Qo o o o

Distribution Coefficint

[
o

3 4 5 6 7
pH

Fz EFEHEOpHIESFNE
B OEmuT. @ 0% WiET. ¢ ST
3

pH



pH8
10°
pH8
pH
pH

pH 8

pH
11
pH 11

’ pH8
pH
pH
pH
pH
pH
H

@

Lysozyme 14 mg/ml |

16

| Lysozyme 13 mg/ml

20 40 60
Conc. of PINP (nM)

- 14] 9]
2, 12] 8
s 10]
X ®
= 5
z o
4 20 40 6 @ >
Conc. of PINP (nM)
H4 BEMAITICLDEREDRE
9nm
PVP
1064
10 ns
200
PtNP

1504

100

200

10 100

1000

150

100 4

50

Distribution of light scattering intensity

PiNP + Lysozyme

10 100
Diameter (nm)

1000

E5 BMAREICLDH A X SR
L EHEHHFOA T:-BEMETFIVF—L

80




2.5

Lysozyme

zeta potential (mv)
w

Complex

I |

-

PVP

®

0 plus E

H6 HE—aRToivil

423

110-114 (2015)

http://ww._adcom-media.co.jp/bn/2015/01
/25/20223/

“ Self-assembly
of positively charged platinum
nanoparticles in lysozyme crystal”  Chenm.
Phys. Lett. 604  110-115 (2014)

doi:10.1016/j.cplett.2014.04.051

“ Formation of
wide bandgap cerium oxide nanoparticles by
laser ablation in aqueous solution”  Chem.
Phys. Lett. 599  110-115 (2014)

doi:10.1016/j.cplett.2014.03.026

, 40 77-82 (2012)
http://ww_l1sj.or_jp/laser/40/40_2.pdf

95

2015 3 29

8 2014 9 24

"Formation of
wide bandgap cerium oxide nanoparticles by
laser ablation in aqueous solution™, EOS
Conference on Advanced Nanoparticle
Generation and Excitation by Lasers in
Liquids (ANGEL 2014) 2014 5 19

2014 193144

2014 9 22



5270486

2000 7 31

2013 5 17
5200069

2000 7 27

2013 2 15

http://ww._clusterlab. jp/2012/researchTa
keda_j.html

http://ww_clusterlab. jp/2012/greennano
-html

@
TAKEDA, Yoshihiro

80557744




