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Comprehensive analysis of microbial population transported by Asian dust events
and investigation of their effects on environment and health

Yamaguchi, Nobuyasu
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Aeolian dust particles are known to carry microbes. The effect of wind-borne
microbes on public health and ecosystems at various downwind distances from the dust source regions
must be clarified, but has not yet been reported and most studies have only investigated the

effects during dust seasons. This study monitored and compared the microbial abundance and community
composition in outdoor aerosol samples collected in Osaka, Japan and Beijing, China. The Asian dust
in Beijing contained bacterial cells 4 times higher than in Osaka. Dominant bacteria in Asian dust
collected in Osaka and Beijing were similar, however the bacterial community composition in Asian
dust days varied more widely in Beijing than in Osaka. These results indicate that bacteria in Asian
dust does not immediately influence indigenous bacterial communities in distant downwind areas, but
atmospheric bacterial communities nearer the dust source are more affected by aeolian dust than
their distant counterparts.



2013 5
44
LIDAR

2015 4
57

http://www.chinaairdaily.com/

0.6 um
100 m

DNA

Tsai DNA

2015

DNA

16S rRNA
PCR
16S rRNA
EUB 933 EUB r1387
Alternaria alternata 18S
rRNA PCR
AaltF1
AltrR1-1
AaltP1
amplicon sequencing
16S rRNA
Vo6 V8
968f 1401r
18S rRNA
ITS
ITSIF ITS2

3,000 5,000 km

10* cells/m’
10° 10* cells/m®

104 I
11 1 'l | .
103‘
107
10¢

i3 %
EEDIFHCRET BT

HEE (cellsim?)
3 =

E B

cell 3.1 5.7 copies/cell

Actinobacteria (25 = 9%)
Cyanobacteria (15 £ 8%)
Acidabacteria (13 £+ 6%)
Bacilli (11 = 7%)



Acidobacteria (25 + 19%)
Actinobacteria (17 + 9%) Bacilli (15 +
16%)

g
H

H

1

l-mmm

§

B

|I| | | ”I I
“ i
d!h!l Iilll|

|I|||“|| Il L
I =

I = Gammaproisotaciors

Average
ER IR HURREF

MEHONE%)
§ 8

¥ 88

0%

* Ater ainy day

3,226 reads

Alternaria A
alternata
1x 10°

: 3 4
copies/m 3x 10
: 3
copies/m
100%
so A I
o T ]
L] TITI | ]
70%41— ¥
60% * 1 1
40% i
30%
20% a []
B i | I
o i 1 i
gosguassezasdgasguagagassdganandgany | EETEEEE
rrofrrSerrSelicSrrrtrrrirrrrrrrrrioeen | RS S S
BERSEEsfnaSosninnionabreginaEncronny | EENERESSn
T Sa
201345 2014% 2015% 2014% 2015%
FEFRRF ERRERT
I others
B Alternaria/E&

W EpicoccumE&E
W CiadosporiumE &

30,000 reads

A. alternataBi#F & (copies/m?)
3

o HH-HHHH+H+HHHHHHtHHHHHH
100
INNIIEIUONIINUOONIIlIQNTINnn  EOOOEEEooT
SERNprezdrogocgespontsganrecge (SIS
I I I T 5 (0 0T 0 5 (= (% AT O O O 0 ¢ (0 O O 0 0 0 O, O O (0 0 (I DT I T T o5 o5 0 I
GEEEoCEEoS-CRESEECIENEEREIRESE  BEEEEEeeo%
T Y
20134 20144 20154 20144 20155
IR HERRKEE

A

alternata

500 2,500 km

2015 4 15
1,000

Bacilli Clostridia
Cyanobacteria

TEREITT 165 RNABGTF (V6-V8)
CelF§EH: 3.1~ 57 copiesicell

Il

AR AR
(IR (EWRS)

HEE (cels/m?)
2 2 2

2

43 k15
(BRI (EEREF)

%
0%
0%
0%
0%
0%

1
N ”li

o 1L

cell 3.1 5.7 copies/cell

Acidobacteria
= ctinvactera
=Chamyaze
= Crioratex
» Cyanotacteria
= Deinccocti
= Gemmatimanaceies
= Vemcomcrasia
= Bacil
=costida
= apnaproteonsctera
I = Gammaproteotactera
= Detaproteonactera

e
NIRRT nmnEs

FERONE(%)

5,100 reads

2015 4 15
4 18

10° cells/m’
10* cells/m®>  1/100

Acidobacteria Actinobacteria  Bacilli
Acidobacteria
2015 4 15 38
4 18 20%
Actinobacteria
Bacilli 20% -
30% 14% - 23%

A. alternata



° KBE- HEHAELS e

© KBR- JEMK e %,
© e HEH AR R °
® b JEARNF
2+ M8 :0.10
3
107
E
8 10
=4
8
= 10°
o
&
m 10
&
©
5 10
= MY
< 10
KBR P<0.05 Jt3: P<0.01
FFKRE - HETRET Br ke

2013458 ~2015457 2015448 ~2015%6 8

A. alternata

Alternaria alternata

Y. L. Tsai, B. H. Olson. Rapid method for
direct extraction of DNA from soil and sediments.

Appl. Environ. Microbiol., 57: 1070-1074

(1991).

4

N. Yamaguchi, J. Park, M. Kodama, T. Ichijo,
T. Baba, M. Nasu. Change in the airborne
bacterial community in outdoor environments
following Asian dust events. Microbes Environ.,

29: 82-88 (2014).

doi: 10.1264/jsme2.ME13080
https://www.jstage.jst.go.jp/article/jsme2/29/1/29
~ME13080/_article

N. Yamaguchi, T. Ichijo, T. Baba, .M. Nasu.
Long-range transportation of bacterial cells by
Asian dust. Genes Environ., 36:
145-151 (2014).
doi: org/10.3123/jemsge.2014.015
https://www.jstage.jst.go.jp/article/jemsge/36/3/3
6 2014.015/ article

N. Yamaguchi, T. Baba, T. Ichijo, Y.
Himezawa, K. Enoki, M. Saraya, P.-F. Li, M.
Nasu. Abundance and community structure of
bacteria on Asian dust particles collected in
Beijing, China, during the Asian dust season.
Biol. Pharm. Bull., 39: 68-77 (2016).
https://www.jstage.jst.go.jp/article/bpb/39/1/39 b
15-00573/ html

J. Park, T. Ichijo, M. Nasu, N. Yamaguchi.
Investigation of bacterial effects of Asian dust
events through comparison with seasonal
variability in outdoor airborne bacterial
community. Sci. Rep., 6: 35706 (2016).
doi: 10.1038/srep35706
https://www.nature.com/articles/srep35706

19

25
2013.5.25

N. Yamaguchi, M. Nasu. Change in airborne
bacterial community in outdoor environments
following Asian dust event. 2013 Bioaersol
Symposium. 2013. 6. 11, COEX Convention
Center (Seoul, Korea)

RNA
63
2013. 10. 12,



rRNA

8
2014.1.21- 22,

rRNA

134 2014. 3. 28- 30,

134 2014. 3. 28
- 30,

J. Park, N. Yamaguchi, M. Kodama, T. Baba, T.

Ichijo, M. Nasu. Variation of bacterial abundance
and community structure on Asian dust and
non-Asian dust days in outdoor environment.
15th International Symposium on Microbial
Ecology. 2014. 8. 24- 29, COEX Convention
Center (Seoul, Korea)

- 23
2014.9.5,
64
2014. 10. 11,
2014 2014.10.21- 24,
2014
2014. 10. 21- 24,
9
2015. 1. 28-
29,
135

2015.3.26- 28,

135 2015. 3.26- 28,
2015
2015.9. 17- 18,
Alternaria alternata
65 2015.
10. 17,
Alternaria alternata
30 2015.10. 18
- 20,

J. Park, N. Yamaguchi, T. Ichijo, M. Nasu.
Assessment of bacterial effect following Asian
dust events through comparison with seasonal
variability in airborne bacterial community.

30 2015. 10. 18
- 20,

J. Park, N. Yamaguchi, T. Ichijo, M. Nasu.
Assessment of bacterial effect following Asian
dust events through comparison with seasonal
variability in airborne bacterial community. 16th
International Symposium on Microbial Ecology.
2016. 8. 21- 26, Palais des Congres de Montreal
(Montreal, Canada)

@ YAMAGUCHI Nobuyasu
20252702
2
TANI Katsuji
50217113
BABA Takashi
20423121
28
3)



LI Pin-Fang



