SICORP #& T#&EE (4 + Bin « Kim &)

BRI B [E BRI [FFSE 7 1 77 F A (SICORP)
AAR-E-E LR TlEE B

1. WS TERIC L > TRESNDIHENNN AT ey O MEREEL Z DR
T VT PR ORESE

2. WFZEHAME : 2012 4F 12 H ~2016 4 3 A

3. ERBhrgeE4

HAR F— 2
[ T TR W7y
RN EE | B WEE | BRI TR R
i%g%% b s i SRAE T2
i%§%% HiIFL e Wi | R ST
FRBME | FNE e, R ARG EF
TR O 2B e 2 4%
HER F— 2
4 T EH W7
\ . o TR K&
pas TN
Wrgef## | Bin Chen WE 242 S Ay B iyl
E . [ TEREk RRL&
75 . o R K&
Seprge | Sdichun Tan | HESER KREMTRT | R
— o TR RE&
Bz | Tie Dai HEAs KA | K
. e e B .
ge g i B e
WFge2 % | Ligiong Chen B S My B 7 ER LY
5B R[S =
WFge& % | Bing Chen A7 B izgg%% i;giﬁ&
TR T 0 B % K 6%
HEIER] T— A
4 T TR W7y
WrgefiE&4 | Yang-Hoon kim | HEZix% ALK szmjj‘
i%g}%% Chun-Sang Hong | ##% ALK KRR
igg%ﬁ_‘mmmm MEFREE | bk MG T
WRSME | Hyun-duUm | BERFRER | e et
TREE [ JaemnpPak | IR | miiE A

WFFEI T o 2B INFTEE 2K 54




SICORP #& T#&EE (4 + Bin « Kim &)

4. HLRIFFE OB

PRI & o THGE SN D KEBEY GERb A A= 7 1 V)L) O MEREREZfEH L,
ORI A BET 2 HE T, BAR, FE., @EONET — L0 BLIET & 8L 1
ZARAEFIA L, B - MFERARCHRT U7 — M TREBU A R 320 Liz, & OfE %,
Z A EOETF — 2O BT AN ThE R L, ESEa B2 CREAIEET 2 Mt
MBEDT —H R—ABEETE, TNOMED DO REKIER D RIE T REFEZE L giE L ~L
% R, BREEBURICHESH L MR TEE 52D LT TE- T2,

BRMIZIE, 9, K7 U7 —HORKRPICERET D KREBEM O EREE T~ (L
WIRTEFDOBEDBIRATWD 0 ?), TOREE, SERT m Tho TH KEMAEMREIEL 1000
FELL EDOZAEMEZ R L, FUTIIRIEE O S & £, 2 OMAEMRED KRR S
NDAREME BRI S iz, S BT, KRR E2RilET 2 EY 2 Bk L, B ER% T
g - RSB AL LT L 2 A, MEICT LA — A BEXY 54 (e, 20
Z) MBAONY BEORKMED TH->THT LAX—WELF SO LR DT,
) LIEAEMEYOREIEHICH 2 D720, ERIEEHECIFE~ 27 OFRNETH
0. EOMELARILFEE TRHGETE 72, BT 28 EEORFEDOHRR BT, B -
BiBR* R AR T D Z & T, FIRMIC L HESMICHEIR LA RENE LN EBbils,
F7-. BIEME LT, MNMEIBICHITICES SMAY (BROREER) b RGO HEAL,

LAY e > T T OFEBICRE L, A T =7 1 L&l o 2GR Lo E LS
72 EHTIRIE R A R LT,

5. HFRIBFIEORE
5-1 L[RIAFFE DAk F

ERADR (PEREME  BUR, ¥ T % KA R) EEWRCkl (77« BHAR,
HE, #E) I2BWT, RAMEDZHET 5 KRRBLIIFIE 2 £ L=, Frlo, PhEDHE
HHS CBURTH), 36 K ONERDILAE HC & 2 R |/ (BRUN T IC 38U C, & £ (1000m ~3000m)
DA FTT Yy VERR LT (W2, REKER, ~V a7y —#if), Lz KkER
Bt in 1 Loy (RIS — 7 v AT ENE) CRfTT 522 Lick-C, W7V T7—H
R SN D KEAEY ORERE (PARFHEOBEMRATNDEN?) ZHLNE L,
KPR W2 T — 2 _R— 24t LT, EBI0, A A7 vV LOfRE - /4
REFWBAE X (LD D70, DEEMEDKZE > T, AP EERS I OB T v &
A BFE LT, S50, B Tirs KOS MRS HT 22 T, KRFDOH
EWEY E T 5F =2 U T EINBI OB AL LT,

5-2 [EBSHEE I X 2 FH DR

I LOMEFZERAERIC, BARMRSEE. Bil) - wE (Vo) - pE G, 8UE)
WZBWT, N AT oY Vv EEIRT 2 KRB Z R I Lo, BB T, ~Y
a7 2 —@BEER L, KRR ZE# A (1223000m) CHRIRL7Z, 7ok, TEM
DORFFRE D, PR « JEFERAEOTH & EMEITV, BRI S D KRR OfEN %
mTe, BT, FEMOH I ZE T, PEBURICSOT, REKERBIHZ FmE L, 35
W3 AR COM BRI DIRAINEEZ FHA L 7=,

FR VRV T AOR E LT, [REANA AT a Yy VR A (B 7RI~E9
Al : 60 £4~90 4&M) ) BLO IFEIRTI 77 o/ )LeaiE (the 9th Asian Aerosol
Conference (AAC2015)) | ZBAfE L. TE & mEOIEE & HAHE | WFERCRTER & 1F
WA EAT o2, PE (FERFERE, EMNKT) TEI—T 17 2E L, FETOHE
HIBEHL Y 2D\ T, BHEED A 13— Tikam L7,

5-3 HL[AINFIER R D~ & HIFE S 1 2 B M R
T YT — B RE S D ZE PR A R E L. £ OB RRSERY R S 2 BT



SICORP #& T#&EE (4 + Bin « Kim &)

L2 L%, b MERENY ERER AT D ECEERMHEA LD, AWFZETIL, KREMAE
MINZ X DT LV —IIE A ERRICR X (ko Tz, RRURIT, BEEHE R 2 %® T 5 L CTHE
BT Al 70 ZOEROBELETHEHY, AT 4 TITRKRE<LEY EF 57,
T, TUAX—HEEOFRIKBAEM E TR - BibRT 2 FELE LT, EXIEEHK L bR~ A
7 OFRMEEEIELT-, AEBAEY ST L., REMAEDITIT., ADORICSLOREEREM
LR TE D, FERE. S 3000m ORZERE S L7-E T 2 8ET 5 -
EHTE, ot LLTHEMBICETE T, ARG, HEHELEZED AT
4 TIZEY EFoniz/2i T, RRMFSEOMIERE & L TRFEE O3 72 EI2HIE
HEhTna,



SICORP #& T# & E (4 + Bin - Kim )

Strategic International Collaborative Research Program (SICORP)
Japan-China-Korea Joint Research Project
Executive Summary of Final Report

1. Project Title : TEast Asian Network Construction produces Global Hazardous Systems
monitoring and assessing the long-range transported harmful bioaerosol
by Asian dust (yellow sand) events. |

2. Project Period : December 1, 2012 ~ March 31, 2016

3. Main Participants :

Japan-side
Name Title Affiliation Role
P Teruya M | Associate Kanazawa Univ Environmental
aki Professor ' Microbiology
Fumihisa . Biochemical
Co-PI Kobayashi Professor Kanazawa Univ. Engineering
Makiko Associate . Molecular
Co-Pl Kakikawa | Professor Kanazawa Univ. Biology
Tomomi Assistant . .
Collaborator Higashi Professor Kanazawa Univ. Public Health

Total number of participating researchers in the project: 4

China-side
Name Title Affiliation Role
Atmospheric
P Bin Chen Associate Chlnes_e Academy | Physics aqd
Professor of Sciences Atmospheric
Environment
Atmospheric
Co-PI Gu.angyu Academician Chlnes_e Academy | Physics an_d
Shi of Sciences Atmospheric
Environment
Atmospheric
Saichun Assistant Chinese Academy | Physics and
Co-PI g .
Tan Professor of Sciences Atmospheric

Environment
Atmospheric

Collaborator | Tie Dai Assistant Chlnes_e Academy | Physics an_d
Professor of Sciences Atmospheric
Environment

Ligiong Senior Chinese Academy | Electronic

Collaborator . g . )
Chen Engineer of Sciences Engineering

Atmospheric
Bing . Chinese Academy | Physics and
Chen Ph.D candidate of Sciences Atmospheric
Environment
Total humber of participating researchers in the project: 6

Collaborator
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Korea-side
Name Title Affiliation Role
P Yang-Hoon | Associate Chungbuk Metaproteomics
kim Professor National Univ. P
Co-PI ﬁhun-Sang Professor Chungbuk étm_ospherlc
ong National Univ. nvironment
Co-PI Jiho Min éss;)uate Chungbuk Ecotoxico-genomics
roressor National Univ.
Collaborator Uyun—Ju Post doctor Chungbuk gys:[temhsl
m National Univ. lotechnology
Collaborator g)ael—(mm Post doctor Chungbuk Microbiology
ar National Univ.
Total number of participating researchers in the project: 5

4. Scope of the joint project

Airborne microorganisms associated with Asian dust (Kosa) event (bioaerosol) are
transported from China-desert regions to downwind Asian areas through the free
troposphere and impact biological ecosystems, human life, and atmospheric processes in
downwind areas. However, microbial variations in bioaerosols during long-range transport
process have rarely been investigated because the air sampling over eastern Asia requires
large-scale sampling network. Our Japan-China-Korea research network elucidated the
microbial communities transported by a Kosa event and the microbial toxicogenomic and
metaproteomic effects on human health, and developed a methodological survey and
protect system for the harmful bioaerosols transported by yellow sand events.

China team totally contribute to provide the metrological information about the Kosa
events and dust-events occurrences in Chinese desert areas. Japan team mainly analyzed
the species compositions of microbial population transported during the dust events and
isolate microorganisms from atmosphere during Kosa events. Korea team identified the
toxic materials included in Kosa bioaerosols and evaluated microbial toxic levels using a
bioassay of the isolates. Furthermore, we also established the monitoring systems
measuring amounts of the transported pathogen over East Asia. The corporation among the
3 countries have performed the synchronized investigations and contributed to develop the
global hazardous measures for the long-range transported pathogens by Kosa events and
industrial pollutants.

5. Outcomes of the joint project
5-1 Intellectual Merit

The microbial diversity in the ambient air of Japan-China-Korea during an Asian dust
period has been investigated, for comparing the variations in airborne bacteria between
Kosa source and arrival areas. Moreover, air samples at high altitudes were collected in the
Noto Peninsula in Japan, where free tropospheric winds carry aerosols from continental
areas. High throughput sequencing targeting the 16S rRNA genes demonstrated that
airborne bacterial communities over East Asian were composed of >1,000 phylotyepes
belonging to Bacilli, Actinobacteria, Alpha-, Beta-, Gamma-proteobacteria, Bacteroidetes, or
cyanobacteria.

In addition, the study evaluated the environmental toxicity of the bioaerosols and the
correlation of respiratory diseases to individual exposures. The microorganisms have been
isolated from the bioaerosol samples using the culture techniques that have been
established in the Japanese research team. The toxic levels were estimated by the
Epidemiological survey, culture cell and mouse assay, and toxic gene analysis. Monitoring
systems targeting the harmful microorganisms were established using fluorescence
microscopic observation, for elucidating the effects of an Asian dust event on bioecosystem
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and human societies, Finally, these methods will contribute to early warning systems for
airborne pathogen and the establishments of hazard map based on avoidance level.

5-2 Synergy from the Collaboration

The members of Japan-China-Korea teams corroborated to conducted atmospheric
surveys in Kosa source regions (Dunhuang) and arrival regions (Beijing, Saul, Suzu, and
Yonago etc) during the same Kosa events (from March to May in 2013, 2014, and 2015).
Japanese researchers have established sampling techniques using balloon and developed
the sampler for bioaerosol collection. China team will provide the detail information of Kosa
event occurrences, and Korea team will tell about the direct information of Kosa distribution
to Japan. In particular, some members of three countries joined to the bioaerosol sampling
in Dunhuang city (August or September).

Our project team has produced “Bioaerosol symposium” at every year and “the 9th
Asian Aerosol Conference (AAC2015)” and the members of this projects have several
presentations exhibiting the research data and field investigation plans. At the special
session in Bioaerosol symposium, members of the 3 countries discuss about the
field-research strategy over East Asia. Moreover, several meetings were also held in China
to confirm the research plans in Dunhuang site and the air-sampling schedules during spring
season.

5-3 Potential Impacts on Society

The corporation among the 3 countries have performed the synchronized investigations
and contributed to develop the global hazardous measures for the long-range transported
pathogens by Asian dust events and industrial pollutants. Data base of harmful bioaerosol
would contribute to propose environmental measures evaluating the disease for human,
anima, and plant. Our study will develop for a better understanding of the biological
contribution of the naturally occurring ambient aerosols. This topic has been focused by
paper press and TV programs. Moreover, for protecting human health against harmful
bioaerosol, we have provided the protection strategies using air-cleaner device and
bioaerosol-protection mask. Our evaluations of protection strategy efforts contributed to the
industrial society producing the protection items. Contrary, we often obtain fermentation
bacteria from bioaerosol samples and can produce a natto using the bacteria iolated from
the air samples collected at 3000 m over Noto peninsula. This natto has sold in the
supermarket in Ishikawa prefecture and reviewed by several TV and paper media as
scientific and educational topics.
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Bioelectronics 68, 272-280

Simranjeet Singh Sekhon, Ji-Young Ahn, Jiho Min, and Yang-Hoon Kim* (2015).
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Sphingomonas chungbukensis DJ77 by 2-dimentional electrophoresis and Liquid
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