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3D visualization of microbes and surrounding environment by nano-xCT
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In this study, we investigated the subseafloor sedimentary biosphere through
the approach aimed to visualize microbes and their surrounding environment in a 3D manner by using
an X-ray CT scanning approach. The chemical addition of heavy elements to microbial cells and
impregnating ionic liquids enabled the microbe-scale visualization of natural marine sediment
?amples. Also, we further tried element-specific contrast enhancements and identified issues for
uture.

CcT



2.5 km
10°-10° MR DT AWMIA S FFAE U, IR N2 CIaHERA iR 20K ~10

[1.2,3]

[1] ! cm®

[4]

[1] Inagaki, Morono et a. Science (2015) [2]

Parkes et al. Hydrogeol J (2000)8:11-28. [3] Kallmeyer et al.

(2012)109:16213-6. [4] D'Hondt et al. Science (2004) 306:2216-21.

FHETPLY W &

BEFLAOL BB SHOLBORGERC
mﬁ%@ﬁ BEE | chEcoMEmF T

2/OGERRIBLARZI AL

( %40 A

Zigls B

BAaEMRBHER )
( =N h
AR 2RI MERE ?

4 RZRg ?
L - BB ?
ZRTHEOBEBHI T

_ Shebhsnn )

EHER S A A~ 2 DF~10%

X CT(
X uCT



X CT X
X X
X CT
Spring-8  BL20XU BL47XU
2p3/2
L3-edge 10.870 keV
2A
2B
CT X
2C,D

CT

10.875keV CT

0.5 pm/pixel
CT

CT

CT

A,B: C,D: A,C
10.845 kev  B,D
0.5 um/pixel
A 40 nm/pixel
z
X



CT

1000 pm

xCT

xCT

40nm/pixel

p CT

1000 pm

CT



5 4 3 4

Mori Fumiaki Nishimura Tomoya Wakamatsu Taisuke Terada Takeshi Morono Yuki 36

Simple In-liquid Staining of Microbial Cells for Flow Cytometry Quantification of the Microbial 2021

Population in Marine Subseafloor Sediments

Microbes and Environments -
DOl

10.1264/jsme2.ME21031

Morono Yuki 7

Bringing 100 million-year-old marine microbes back to life 2021

TheScienceBreaker -
DOl

10.25250/thescbr.brk532

Heuer VB, Inagaki F, Morono Y, Kubo Y, Spivack AJ, Viehweger B, Treude T, Beulig F, Schubotz F, 370

Tonai S, Bowden SA, Cramm M, Henkel S, Hirose T, Homola K, Hoshino T, Ljiri A, Imachi H, Kamiya

N, Kaneko M, Lagostina L, Manners H, McClelland H-L, Metcalfe K, Okutsu N, Pan D, Raudsepp MJ,

Sauvage J, Tsang M-Y, et al.

Temperature limits to deep subseafloor life in the Nankai Trough subduction zone 2020

Science 1230-1234
DOl

10.1126/science.abd7934

Morono, Y., M. Ito, T. Hoshino, T. Terada, T. Hori, M. lkehara, S. D*Hondt and F. Inagaki 11

Aerobic microbial life persists in oxic marine sediment as old as 101.5 million years 2020

Nature Communications 9

DOl
10.1038/s41467-020-17330-1




Morono, Y., K. Kubota, D. Tsukagoshi and T. Terada

35

EDTA-FISH: A Simple and Effective Approach to Reduce Non-specific Adsorption of Probes in 2020
Fluorescence in situ Hybridization (FISH) for Environmental Samples
Microbes and Environments 1

DOl
10.1264/jsme2_ME20062

3 1 1

Morono Y, Ito M, Hoshino T, Terada T, Hori T, lkehara M, D"Hondt S, Inagaki F.

2021

2021

EDTA-FISH Fluorescence in situ Hybridization (FISH)

21

2020

Morono Y, Ito M, Hoshino T, Terada T, Hori T, lkehara M, D"Hondt S, Inagaki F.

Aerobic microbial life in oxic sediment of South Pacific Gyre persists up to 101.5 million years

American Geophysical Union Fall meeting 2020

2020




2022

96

2020-201369

2020

(YAMAMURA Masayuki)

(00220442) (12608)
(URAMOTO Go-ichiro)

(70612901) (16401)
(TANIKAWA Wataru)

(70435840) (82706)







