©
2013 2015

New development of non—isotoge heavy metals as alternative electron stains of
uranyl acetate for plant pathology samples
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Uranyl salts are effective to observe the cells of sections from plant pathology
samples with much polysaccharides, but not to increase the contrast of cell walls, starch grains,
glycogen particles and collagen fibers. Because of the radioactive salts, the use and purchase have been
restricted only in Japan. The non-isotope heavy metals, positive to stain both the cell structures and
the polysaccharides, are requested now. The staining effects of 5 different metals (SmCI3, SmAc3, GdCI3,
GdAc3 and HfCI4) was examined ultrastructurally in cells of plant leaves and roots, insects, and fungi.
Among them, GdAc3 and HfCl14 were excellent as positive electron stains whereas GdCI3 was good as a
negative stain.



positive  negative

Watson(1958)

235U 2)
3

1) 2

Hf Sm Gd

(anC|3,S|'T]AC3,GdCI3,GdAC3) HfC|4 pOS tive

2% 4%
4%HfCl,
2000
4000
8000
Imagel
20

20



20

negative

(anC|3,S|'T]AC3,GdCI3,GdAC3) 1 HfCI4

positive negative
positive
5
80%
80%
GdA C3 HfCl 4
™V
negative
5 ™V
GdCl,
HfCl,
2

(Horiuchi et a. 2007)(lkeda et al.2011)
SmCl;
(Kaku et al. 2015)
HfCl,
TEM
SmCl3,SmAcs,GdCl3,GdAcs
TEM

GdAC3 HfC|4

positive

NMR NMR

NMR

10
Takagi, D., Ifuku, K., Ikeda, K., Inoue, K.,



Park, P, Tamoi, M., Inoue, H., Sakamoto, K.,
Saito, R.,Miyake, C. Suppression  of
chloroplastic  alkenal/one oxidoreductase
represses the carbon catabolic pathway in
Arabidopsis thaliana during. Plant Physiol.
, Vol.170 2016, 2024-2039. ,
doi:10.1104/pp.15.01572

Inoue, K., Kitaoka, H., Park, P, lkeda, K.
Novel aspects of hydrophobi.ns in wheat
isolate of Magnaporthe oryzae: Mpgl, but
not Mhpl, is essentia for adhesion and
pathogenicity. Journal of General Plant
Pathology, , Vol.82 2016, 18-28.
doi: 10.1007/s10327-015-0632-9

Kaku, H., Inoue, K., Muranaka, Y., Park, P
Ikeda, K. Rapid contrast evaluation method
based on affinity beads and backscattered
electron imaging for the screening of
electron stains. Microscopy , Vol.6
2015 361-368. doi: 10.1093/jmicro/dfv041

Ueno, S, InoueK., Ishii, H., Jiang S.,
Adachi,Y., Kanematsu, A., Park,P, 1keda,

K. Poly- cationic Ruthenium Red is

Reactive with the Extracellular Matrix

Produced by Plant Pathogenic Fungi. J.

Electron Micros. Technol. Med. Biol. Vol.28
(2) 2015 1-7. , Vol.28: 47-53.

Nakano, H.,Mizuno,N.,Tosa,Y., YoshidaK.,
Park,P.,, Takumi,S. (2015) Accelerated
senescence and enhanced disease resistance
in hybrid chlorosis lines derived from
interspecific crosses between tetraploid wheat
and Aegilops tauschii. PLoS ONE , Vol.10(3)
2015 , :d0i:10.1371/journal.pone.
€0121583.

Kitagawa, H., Shimoi, S., Inoue, K., Park, P,
Ikeda, K. Durable and broad-spectrum
disease protection measure against airborne
phytopathogenic  fungi by using the

detachment action of gelatinolytic bacteria.
Biological Control Vol.71 2014 1-6.
doi:10.1016/j.biocontrol.2013.12.008

Jiang,S., Park, P. and Ishii, H. Penetration
behavior of Venturia nashicola, associated
with H,O, generation, in Asian and
European Pear Leaves. J.Phytopathol ogy.

,Vol.162 2014 770-778.
DOI: 10.1111/jph.12260,

Ikeda, K., Inoue, K., Kida, C., Uwamori, T.,
Sasaki, A., Kanematsu, S., and Park, P.
(2013) Potentiation of mycovirus
transmission by zinc compounds via
attenuation of heterogenic incompatibility in
Rosellinia necatrix. Applied and
Environmental Microbiology, ,
Vol.79 2013 3684-3691. doi:
10.1128/AEM.00426-13.

Morita, Y., Hyon, G-S., Hosogi, N., Miyata, N.,
Nakayashiki, H., Muranaka, Y., Inada, N.,

Park, P, and Ikeda, K. Appressorium-
localized NADPH oxidase B is essential for
aggressiveness and pathogenicity in the host-
specific toxin-producing fungus Alternaria
alternata Japanese pear pathotype. Molecular
Plant Pathology, , Vol.14 2013
365-378. doi: 10.1111/mpp.12013.

Ikeda, K., Inoue, K., Kida, C., Uwamori, T.,
Sasaki, A., Kanematsu, S, Park, P. (2013).
Zinc compounds potentiated mycovirus
transmission by attenuation of heterogenic
incompatibility in Rosellinia necatrix. Applied
and Environmental Microbiology, ,
Vol.79 2013 3684-3691. doi:10.1128/AEM.
00426-13

14

38
,2016.3.13.

21
2016.1.30.~31,
( )
Muranaka, Y., Inoue, K., Park, P. Evaluation
of non-cluclear uranium by comparison with
continuous ultra-thin sections of biological

samples. 2015.11.24
27. ( )
2015 (20"
@ )
2015.9.26. (
(Stereology )
19 2015.6.20 21.
. (
)
31
2015.6.19. 21. ( )
71
2015.5.14.
rudimentary cilia , 9
2014.10.4.
( )
, 2014
(18" @ )
2014.8.26.~27.  ( )
2014 (18" @



()

@)

(€)

4)

2014.8.26.
27.( )
Muranaka,Y ., Park,M-S. Park,P. Staining of
non-isotope metals to cell structure in serial
sections from animal. ,
2014.5.10. ( )
17th

2014.2.1- 2. )
16th

2

2013.7.13.~14. ( )

2013.8.18. ( )
0

(PARK, Pyoyun)

20147094
IKEDA, Kenichi

40437504
(PARK, Moon-Son)

50600417



