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Holz. TTa I NVERHELIT AV —%, 7/ L DNA
OMMBIZHHTAEIT-30C T1HEM»S 2 BRHREL
7z.

2:2 16SDNA ZEWELFvO—-2 54T 1) —

)+

I7 Y VE IR O 1 mLIZ, 100 g L' K7 2 OUhiEE
+huvA§ﬁ,&wyyﬂagﬁﬁﬁiﬁﬁ(ng”
lysozyme i S OF 1 8 L' prteinase k&) & Z 21120
uL iz, FERed ﬁﬁt 50 C T30/ MRIET 52 &
T, AWM E BB BEHIEE NS/ L DNA
, 7z /—NV-zunkVAHH KRSy ) —VikEkiz
Lo THELZ WIS, oy A DNA ML L
T, KX 7 —-EHEHEIE (PCR) I X 5T 165 rRNA
BIRFZ MRS 5729, il L7277 A DNA 1.0 uL. (100
ng uL.™"), 10 X buffer (TaKaRa %, K#, HA) 1.0 uL, ANTP
0.8 uL, Bl 75 1 ~— 27F K 1 1492R (2 umol mL ') %
1.5 uL. 32 K U Taq polymerase (TaKaRa #, K, HA)
0.1 uL Z Mz, WHAKTERE 10 uLIHIEL. 54
~— 27F KON 1492R i, MR 4o 16S rDNA % 725 L,
ZNEFN OB L 5-AGA GTT TGA TCM TGG CTC
AG-3' % U° 5-GGY TAC CTT GTT ACG ACT T-3' TH %',
REWZEZEL~YA 7 0F 2—7 %, PCR HOMEHIFEE
PCR7 Q7 S A5 v 7ayua—)y AT A PCT00
(ASTEC #, ##M, HA) IT%iE L, 16S rDNA % iR L
72, BOBGfRE, 94C 55 MTo 7 A DNA 2 B S 872
%, 94T T14M, 55C T24M, 72T T24MDOK
B 30 M IEL, 72°C 10 0HRIE S E728, 4C TR
L7 367 PCREYWZ, KRS T A a—2A 5V ki
BREKB LB, —FYVva70~<Af FERWTHAL,
254 nm UV Jij#2 T PCR MIEEW D/ Y K2 7 ECHEE
L7 BB EN=FNIRONY F2Y) ) L7, PCR
R % G L 7.

KR LUAPCREW 1OUL %, X7 ¥ —75 A3 F (Life
Technologies #, CA, USA) 1.0 uL, AFAIK 1.0 uL K
ORI 3.0 uL EIRA L, =R T 30 4 ML S ¢,
PCREW % 75 A I FITHAAATL. 79 XI FOREHE
e, av¥y el (@BIZTFHAEZHORER) 50
uL &R MR E L2, KRECT30 oHMRE L, e
42 C TIEMEIZ 30 BHMRIRT 5 2 & T, KIBWIZT 7 A 3
FERDATER. E512, KERoRAWIC, BRiGHMm
WEEHL A 200 L Nz 72#%, A 37 C, 200 rpm T 1 K¢fH
ke ORA L7z BRLAEEGHE, 5-70F 400
S3-AYEFUNVBD-FF527 VET )V RBRELA Y TOE
VB-FAHF 7 FET Y FIE % BIK L 72 Lysogeny
Broth (LB) ZERF:HM E (7T ¥ ¥ ) Y&H) [CHIKL,
37C T I8 KB Lz, R 25, 16S IDNA
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FMBRENZIO= = (AT0=-) &IBECCH X
D, LBHAASHICHEML, 37C TI12KEMIRE ) B L
7o, BE#E 1 mL %, 20000 X g, 10470, 4T Ta.Ll, K
Wi 2 B L7z, kiZ, 77 A3 FahiiliF v b
(Promega #, Wisconsin, USA) Z W TKBRICEHE TN
577 A3 FDNAZHIHLZ. 77 A3 FDNAIZE TR
% 16S rDNA D1 R IE JE LY %, Dye Deoxy Terminator
Cycle Sequencing kit (Life Technologies #, CA, USA) %
HWTHEL:, V=7 v A primer & LT MI3R Zffivy,
T OBLHNE 5-TGT AAA ACG ACG GCC-3' THh b. HhIEL
7235 3 KL% % DDB] 7 — ¥ X — Z (DNA Data Bank of
Japan) @ BEAIBLY] & BLAST (Basic Local Alignment
Search Tool) 7027 7 A% W THEL, MK %
RN L7z F72, 20— 4750 =R E TS
Al B Al % KRS 2 AEE &2 IR T HREE T & % coverage & EHEL
L7z, coverage ®EHHIL, (1-n/N) X100 TH Y, n i
—HoABH SN a— v olfiERL, Nidera—
YHTHBY. BEL TR SNSRI
1, TreeViewPPC & W 7zii B G2 & o T, iroM
WD BLY % & T Rl & VR L 72

ZDOWT

2:3 I7OYVIVERH O TS OHRE

TANT =KV F— (R) 7oL B 13 mm 7 1)V
F—HRNVF—A7 4 %7 A MERCK B, H5l, HA) 2
B AHT SN 72302 0.22 um DR A —KR A — T 1V
F—ltizzrvasvg, 7Ry TEHCTRSIHEL
72V WELR 74N — RV —OWBIR S, &
VATIVFR Rl (BE1 %) 2EX, 74 V57—
B WA EMEE, 7o VR 1 RS L
oo RIVAT VT FBEWEZWIIFESEL2% 4,6-
diamino—2- phenylindole (DAPI) & (0.05 ug mL ') %
EX, 7405 — LS ggetn L"), DAPI VA % 758
LChRE, LT AN —% T A NI —KRLVT—H5
AL, HEEHMEBIEAOA ~—Ya v A AV EH T L
AFGA FHFTALIZEE, SHIFAVELEDLLIHT LR
h, HWN=HIFAZHET VNG — 2Lz L
I — bR FFEEISEEMEE IS Y P L, #E 340 nm O
A & o TR S 03S, WEhoseh 2B L
7=,

— I, WMWK FICBWTHEES.0 um DL LoV A4 X
KT OEEHRNEL, HIPR 713 DAPI THd 5 LiHn
FeOWEEFL, SOLEME FoBgETcE"Y"Y, ¥,
DAPI 2 & - THIWAIIIZ & £ 5 DNA 255eta S, Ml
MR AR R WE RO ESRT 5. F 2T, MMk
FEEA B THIIHD, BRLXIZ10X 10D
FHIEIR~ A 70 X —% —% ANT, 10 HE O T % 515
L, BTOHEL D EIZTANVF— LOBRKFEERD



X

%, FoKTEEF#EFEKE (0.5 mL) THDY, K&+
CE EN DML (particles m ™) &Rz, % B,
AT, KI5 L7 IRRE & HifR O IRRE TRBI%E
SNz A L2 D Wi, KA -0 FMIC
b AR OMBEANEAFTEST 5 L E 2, FHEZ 265121
7z

3 W ZS

31 KRN/ FIT70OVILOMEEMER

WA S N7z 2011 4E 5 01 9 HA 5 11 HORM, iR
REFEOEY 5 B (R 10 m) I2BWT, =70V Vilkz
RIL, Aat128B 2/, 27V VRS T/ 4
DNA ZHliti L, 16StDNA 7 0 —> 54 75 1) —&{EH L
7. TORR, 12T LIL, ThEn30 7 u—2DE
ML, AREET 411 7 1 — > OMBIEIEIRY] % e L
7. KRB OZ7O—2 T4 75— coverage 1%, 80 %
7593 % OHPAICZY, AFHIEINIMEEOS %
MELTwL L ERT it ko/e. su—2 547
7 — OBBREIELY O K51, Cyanobacteria M,
Proteobacteria ' I U Firmicutes M1ZJ& L (Table 1), €O
MBI ICZB) L7 (Fig. 1).

Cyanobacteria M\ JE BRI EESIE, §XCToHT O
VIVEE S SRS, FREICBWTE B Y HO
3% 7570 % OEEE LD, REMBEZECTRECE
BL7 (Fig. 1). FRCHEAFEAEMPNRIL 72308 1 25
3IIBWVT, &7 u—YED 53 % LLEDS Cyanobacteria M
WZEL, €D 90 % LLEAS Shynechococcus sp. & 95 % Lh b
OMFEMETERKEZY, BELA (Table1). 70— D
TR IERCH & Shynechococeus sp. W2 ¥E#5 7% BEAIRCH! % A v
T, BB AR LEZ A HAKLEEBAREED
Shynechococcus sp. TSNS 7 T A5 —DOMT, 412 &
Brofonizza—r (Kepl-, 211, 31, 20, 4-25, 527,
6-20, 7-5, 8-15, 9-24, 10-30, 129) 2%, HMDO I F A5 —%
W L7z (Fig. 2). —77, HRAREFHEZIZH S 7z is)
(sz3—6, 3-16, 6-29) I, Shynechococcus sp. & 99.9 % DHIFE
Tk L 7 1) (Table 1), #FEHIK D Shynechococcus sp. D
72y —=ZE/L7

Proteobacteria P8 $RBRIRIERANZ, BAMH 28T
TR S, BRI, BRI CERI S 723k 5, 7 RO
970 6 RIS <ML S, Alpha proteobacterium (& L, £
NENKRE O 0 — 2 HD 23 %, 38 % K148 % %
57z (Fig. 1). Alpha proteobacterium DEEHNZ, SRiFeH -
T Alpha proteobacterium SCGC AAA series X U¥ Sphingomonas
BB 2 44 FICKRBIS N7z (Fig. 8). Alpha proteobacte-
rium SCGC AAA series &, D 5% <R S o M RE
ThY, WWRERICA SN 7 10— Kp223, 83, 420
EEPRIEIC A SN/ 7 10— ¥ Kep8-27, 9-14, 10-7 & 7

B, fEE, /M, IIH, BRI, B RAP 2 HE SN MEFHED 16SDNA- 7 U — 2 5 4 7 5 1) — @ 1097

TAY—IEATE FIC, BRI OHME 9 D4y b —

¥ D 37 % 1%, SCGC AAA series [ZJ& L, JHETHELT S
SARI1 7'V — 7" R il TR S N7 M i B o B4 &
95.2 % 75 98.7 % DAL TIULH L % > 72 (Table 1)
72720, AR E KW T & BFEEEM (99.7 %) X0 b, A
PN T2, FEOMETH L & e s.

Firmicutes P B $AZBRIGE LIS, BUAPIM Sk z @ L
T, BT u— BT 28 G1E34% 25
87 % DHEPHE 21, FERFINICKE CLF L (Fig. 1).
Firmicutes PIZJE T 7 10— 2%, RFH Li2bBwT, i
Bacillus subtilis group, B. pumilus group, B. megaterium
group K U Staphylococcus J& O 4 7"V — TIZ K pl & N7z
(Fig. 4). BFAREOBED RIS 722 B — > Kop2-
5, 4-6 X TP 9-16 &, B. subtilis & 99.7 % Ll EOMFEPET—
HBL, AETHLLHWTES (Table 1, Fig. 4). F72,
WHRAERICH S N7 7 0 — ¥ Kzp-6-32, 6-42 K 1'8-331%, B.
pumilus & 99.7 % U EOMEMEZRL, FfEE %720 B
subtilis & B. pumilus DBEFRIGIEECHNE, FHESHIH ORI
L7 4, 6 L8 TE AL, ThThoes n—
YHD 33 %, 51 % K58 % & i, WEKRHIZOHREE
BBt s hze (Fig. 1). —77, WRPFEARE S OPURE
DORE D BRI E N2 7 B — ¥ Kep-b-8, 5-20, 125, 12-28,
12-18, 12-10, 11-9, 11-19, 7-43, 11-27 &, B. megaterium &
99.6 % 75 100 % OHFAYEZRL, #Efk& %572 (Table 1,
Fig. 4). B. megaterium ® 7 10— ¥ DEEGIL, HWFHERD
HHzm o Nzl s LO'7 Tid, £nZENn 563 % KU
24 % &70, HAPPURRHICIRILL 723808 10, 11 KOV 12 T
EENZEN 48 %, 87 % K186 % EE L &ro7z (Fig. 1).
WRPACRRF O H i, BB X 23 ERRDEE G 1A
RE L, WRPORERE, R XD b b5 o0
BAEAHE 2 BN H B, L7125, B. megaterium (ZH1
SO EAD IR T S I REMEATE .

3.2 KRENAAI7OVIOMBREE

12BN E TR D7 0 VIV T % DAPI §eft L 72
%, HOGBAMEE T CTHE L 25, MIEMBR T IZRY
HoMTLE LTROR, SR T Th 2 Hf (k)
DRKA-, &2 WIZHRIK T Th B E ki & IXH LT
i S 7z (Fig. 5). S 612, MIWAMIEEZ FHE L 728K
KREHFOMAMIBEE L5 51 HOED?SRISHITT
1.62 X 10° particles m * * 5 1.72 X 10" particles m * 12
T 100 f5ICHKL, 5 H 3 HOK E T 10 particles m * @
F—F—THR L7 (Fig. 6). 5 7 4 HOAEIZIE, 637X
10° particles m ° ¥ T 1 EHA L7, 5 H 4 HORKIC
3.34 X 107 particles m P EFCHEMLZ, HBOIORE LD
25 H 5 HOBIZIEEA L, 10° particles m ™ ° 4+ — 4 —#%
B TR E TR L 72, £72, 5 H 1 HOHPIZIZREK
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Table 1 Phylogenetic affiliation of 16S rRNA gene sequences obtained from clone libraries
I;Ifu gfjer: Sampling period ¥ Category Closest relative Lel;)ith/ Slm;/iabr)lty/
1 1 Acidobacteria Acidobacteriaceae bacterium 597 89.6
4 1,2,12 Actinobacteria Actinobacterium SCGC AAA015-N09 624 95.2
55 1,2,3,4,6,7,8,9,10,11 Cyanobacteria Synechococcus sp. CCI605 697 95.1
4] 1,2,3,4,5,6,8,9,10,11,12 Synechococcus sp. CC9902 674 99.3
5 3,6 Synechococcus sp. CCI605 698 99.4
5 1,2,7 Synechococcus sp. MH305 454 92.0
4 1,7,10 Synechococcus sp. CC9311 445 97.7
1 7 Synechococcus sp. WH 8017 598 82.9
1 4 Synechoccus sp. CC9908 649 99.8
1 4 Synechoccus sp. CC9907 609 99.3
1 4 Cyanobacterium MS-M-7 595 93.3
80 2,4,5,7,10,11,12 Firmicutes Bacillus megaterium 698 100
49 6,8 Bacillus sp. 4115 595 99.8
16 6,8 Bacillus pumilus 594 99.8
13 1,2,4,6,8,9,10 Bacillus subtilis 691 100
8 11,12 Bacillus sp. A2095 601 99.8
8 7 Bacillus sp. 1127 600 99.8
4 2,3 Bacillus cereus 713 100
2 5,7 Bacillus sp. SOA2 613 100
2 4 Bacillus sp. ET 587 79.1
2 7 Bacillus sp. 6014 600 99.3
2 6 Bacillus sp. 4042 596 99.8
2 6,8 Staphylococcus hominis 696 99.9
1 6 Staphylococcus sp. SRC DSF7 524 100
1 5 Bacillus sp. KR076 621 99.8
1 2 Bacillus sp. Asd2 716 100
1 6 Lepilemur dorsalis 545 99.6
11 1,49 Eukaryota Quercus nigra 544 98.7
7 2,3,4,5 Alnus incana chloroplast 694 99.7
3 2,6,7 Pinus caribaea chloroplast 457 97.8
3 7 Pinus pinaster chloroplast 598 100
2 7,8 Pinus merkusii chloroplast 603 100
1 12 Pinus yecorensis chloroplast 599 100
1 7 Pinus brutia chloroplast 722 99.9
1 6 Pinus arizonica chloroplast 567 99.8
1 6 Ostreococcus tauri chloroplast 329 92.4
1 3 Micromonas sp. RCC299 chloroplast 717 99.3
18 57,11 Proteobacteria Sphingomonas sp. SKJH-30 620 99.8
13 2,49 Candidatus Pelagibacter ubique 689 98.7
5 2,4,8,9 Alpha proteobacterium SCGC AAA001-C06 631 95.2
5 1,3,10 Alpha proteobacterium SCGC AAA288-E22 713 97.1
4 7,11 Sphingomonas wittichii 483 99.8
2 6 Microbulbifer sp. Y226 717 99.3
2 4 Escherichia coli 740 99.9
1 5 Sphingomonas sp. DCY44 622 98.7
1 1 Sneathiella chinensis 696 89.4
1 7 Rhizobiales bacterium CCBAU 25323 620 89.7
1 3 Neisseria animaloris 357 99.6
1 5 Herbaspirillum sp. SUEMI0O8 622 99.5
1 5 Cupriavidus pauculus 691 98.6
1 7 Bacterium SH1-7 591 90.9
1 6 Alteromonas macleodii 536 92.5
1 1 Acinetobacter sp. JH250-8 624 95.2
4 9 no rank Bacterium WHC5-1 600 99.5
3 7,10 Bacterium SH1-7 525 90.1
1 4 Leuconostoc mesenteroides 593 94.8
1 3 Micromonosporaceae bacterium YIM 65646 357 99.6
1 7 Bacterium 2-3 616 99.5
1 4 Endophytic bacterium sh291 710 95.5

a) Numbering of the sampling periods is reffered as the numbers in Fig. 1.

relative in databases.

b) Similarity value between each isolate and the closest
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Change in the compositions of partial sequences of 16S rDNA clones (ca. 400 bp) obtained from

bioaerosol samples collected at 10 m altitude in Kanazawa City from May 1 to May 7

Bdholz7z0, KEFOR BTG L, FTEzv-o
T2ARD U728, HPoORRKEEDITRTPMARLLEAR
b S5, ru—UETORKEE S LI, SRR
2B D75 LBYEME & 75 A BIEME O E &% R,
ZNEHhOMBEMIBEEDZAL SR L7z (Fig. 6). £ O
B, W O X, EFAERE, SRR
BHOEBZRL72D 00, HHBPOEREIZIE 7T A BV
ORI T LAELEY SE L o7z FRZ, 5 A7 HTIE,
75 KN O ML EE 1L 75 A R PEMTE @ 100 BRI L
2o/,

4 % L

BWORKE & HITRAFOZT TV IVK TEAHE K
L, FEHLCAA 7o Vi ToRLH:2 2", hiE
TIXWWAFAET L L, RRUSE E N2 MEEY ORI A
ZE L, $52 FirmicutesB \ g3 AMBEHOEEL W2 5 2

LAHESNTWT AR, KR oMERO 2
O — UEATEEZ BRAE LT, AP AR L 22 & 0H o K5
B MEEOHEERAE L. BPREA L ECBIINY
il (20114E5 A9 HA5 11 H) Tid, KREDOME AR
&, FUT Cyanobacteria 1, Proteobacteria M L O Firmicutes ']
R THIR STz (Table 1), HEMRROEM &
EHITREIEMICEB L7 (Fig. 1). &8, &lB»5#5
Nizra—254771) —® coverage 1%, 80 % 55 93 %
LECEL DY, S, AT Ly - VT, SRR
EENLEHHEOMMLZ BT 5 L ARt 5.
Cyanobacteria "NZI&$ 7 0 — ¥ OKEBIE, Shynechococcus
sp. LR E 2 ), HWIZEWHEMEEZ R L7 (Table 1).
Shynechococcus V&, MHFEICE S ARBTLERETH D, Hif,
A il e O v i 7 & oo b 0 il 38 B o3 EE S T
72— BT ET B Shynechococcus b ST EES M,
M L WAROFETIIRAE L7 T AY =BT 5. 4,
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—— Acidobacterium capsulatum (AB561885)

Synechococcus sp. MW73D5 (AY151241)

Synechococcus sp. MW74D3 (AY224200)
Synechococcus PCC6307 (AF001477)

Synechococcus sp. PS721 (AF216954)

Kzpl1-1
Kzp2-11
Kzp3-1, 20
Kzp4-25
Kzp5-27
L] Kzp6-20
Kzp7-5
Kzp8-15
Kzp9-24
Kzp10-30
Kzp12-9

A2IDM
~1S24,]

Synechococcus KORDIS2 (FJ497721)
Prochlorococcus sp. SCGCAAA015-A06 (HQ675124)
Synechococcus sp. KORDI-36 (FJ497746)
Synechococcus sp. UW122 (JQ421035)
Synechococcus WH8002 (AY172833)
Synechococcus sp. WH8109 (AY172836)
Synechococcus sp. WH8012 (JQ421027)
Synechococcus sp.CC9605 (AY172802)
Kzp3-6, 16

Kzp6-29

Synechococcus sp. WH8016 (AY 172834)
Synechococcus WH8020 (AY 172835)
Synechococcus sp.RS9920 (AY 172830)
Synechococcus sp. UW179 (JQ421033)
Synechococcus sp. UW180 (JQ421032)

p1121OPgOUDL)

addy ourawpy

0.02

Fig. 2 Phylogenetic tree including partial sequences
of 16S rDNA amplicons obtained from clone libraries
(Kzp series) of bioaerosol samples collected in
Kanazawa City, and known members of Cyanobacteria.
The phylogenetic tree was calculated from a
dissimilarity matrix of an approximately 330-bp
alignment (Escherichia coli numbering 153 to 482)
using a neighbor-joining algorithm. The sample
information and the accession number of each
reference sequence are given in parentheses. Open
circles at branch points indicate that bootstrap values
obtained by neighborjoining analysis exceeded 50 %
(after 1000 resamplings).

HHOTT OV VR LRLINIZ s 0 — Y DRERG,
MELPARD Y T A —IRS Y, YHor 7285 —%
B L7z (Fig. 2). #r&F D Shynechococcus HERP & & 1A%
ShTwhketEZonb —F WBEICAEALTS
Shynechococcus D7 7 A Y =@ $ B u—r bz,
I OWFEICA BT B Shynechococcus © 16r DNA O
LA 2 HOS AR L 72 & 2 A, Z ORI
WEZZLNTWBY. Shynechococcus % &L BEFEE, AL
AMVARWYEDD Y, @ OWMAEY TIIEFIES B
ERBTHEIPL I EHMOATREY. Lo T,
Shynechococcus 1%, KA DEMIZH 2, BEIN TV E
THEZONSL. PEKRE»S HAMGIZA Y AAZED %
HORGUT, HRLTBY, AAREZBBT B0
MkEBE LY, T2, 200, HAIRKRL:
WL, BKE L b\, WEICERT S Cyanobacteria ']
DAL EATVWI LR TE 5.

Cyanobacteria ORI, HHTEAMINL S HN72012
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Fig. 3 Phylogenetic tree including partial sequences
of 16S rDNA amplicons obtained from clone libraries
(Kzp series) obtained from bioaerosol samples
collected in Kanazawa City, and the known members
of Alpha-proteobacteria. The phylogenetic tree was
calculated from a dissimilarity matrix of an
approximately 330-bp alignment (Escherichia coli
numbering 153 to 482) using a neighborjoining
algorithm. The sample information and the
accession number of each reference sequence are
given in parentheses. Open circles at branch points
indicate that bootstrap values obtained by neighbor-
joining analysis exceeded 50 % (after 1000
resamplings).

®FL, Alpha proteobacterium SCGC AAA series JL U Shingomonas
BES 7 m—id, WROPRECE b h, 3
TRU9TEI u— v E&ROTNEN33 % KU50 % &k
D7z (Fig. 1). Alpha proteobacterium SCGC AAA series 1%, 4}
FCERT 5 SARIL 7V — 7 OMIBHE D &4, HAWED S
IR SN TV B™Y. 72, Alpha proteobacteria
MU SHEREE, ) 7RI 4z Lo 1IEICE
WCELREE 2B 2 ENH Y, R, EAPPCRIEII
S N7z Shingomonas J& DM W T EHHIZL  HoNn 5%,

ko e By, BE7 LIS S, WEEHED Synechococcus
DORBIEIERCY S % < S 7z, BB 7 KUY 9 Z8RIL
7oA, LR L TB Y, AL 0D B\
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Fig. 4 Phylogenetic tree including partial sequences
of 16S rDNA amplicons obtained from clone libraries
(Kzp series) of bioaerosol samples collected in
Kanazawa City, and the known members of Firmicutes.
The phylogenetic tree was calculated from a
dissimilarity matrix of an approximately 330-bp
alignment (Escherichia coli numbering 153 to 482)
using a neighborjoining algorithm. The sample
information and the accession number of each
reference sequence are given in parentheses. Open
circles at branch points indicate that bootstrap values
obtained by neighborjoining analysis exceeded 50 %
(after 1000 resamplings).
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MELHPICH ENSEE o2 BHENTE .
Firmicutes "N J& S 7 10— 13, BHNII 4% 8 C T
W&t (Fig. 1), B. subtilis group, B. pumilus group, B.
megaterium group MY Staphylococcus & D 4 7 Vv — T 2557
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Fig. 5 Epifluorescence micrograph of aerosols in an
air sample collected at 10 m from 19:00 on May 2 to
7:00 on May 3. Arrows indicate bacterial particles,
and the bar scale is 10 um

n (Fig. 3), TNZNo 7V —713M# %8 U CEEIE
By L7z, B. subtilis & B. pumilus DFEERIEIEICHE, WSS
AR DOBAZIRILL 725808 4, 6 K OT 8 IR L 72,
Bacillus B1%, THPIZLCEBL, ¥FREEKTSHIET
BEEZ ML AW Z RV, BIFHETY, B
subtilis & B. pumilus &, B OFEAHM (5 7 T <5 L iHEL)
O EZETHESEME LTRSS h, HRARORKEORES |22
3000 m THHEH LTV, Lo T, o 0ME
ik, ®EEHICREMRMXEINLEEZEZOND. B
subtilis MW ANO G JIZ L, WEREZIZEALY
WA, HMRERT 2 ETMON®. 72, B
subtilis I EH E LTHHMSNTHE DY, 8% E223000 m
PS5 L7 B subtilis TO R L EREESEME21ESL Z
EATEY. B pumilus \&, RIEKZ H0 S, B RO
B & 2 BRRAAEAET B — 577, WP 5 AR o> B4 3 % LS
T2 &0 0 #HEEODRA~OMANRKIT ST
2. XoT, WAL FIT OV, b MEHEA
AT TR, ARG R E A RE IS b B IR D &
ATWVDLEWVWZ A,

—77. B. megaterium |3, HRYFEARFO H rpr & WA
WCERIL L 7258085, 7, 10, 11 KV 12 THEWEIG % LD 72
(Fig. 1). #MRAROHHhTIE, oSNz X - Tl k
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Fig. 6 Temporal variations of the concentrations of all bacterial particles (open circles), Gram-negative
bacterial particles (closed triangles), and Gram-positive bacterial particles (closed squares) in bioaerosol
samples collected at 10 m altitude in Kanazawa City from May 1 to May 7, 2011

NOOFWAEL, HENPSDOBEE L) IRKAFITREL
RFneEEZLNE. ZhETOBEUMEIIBNT, B
megaterium %, H BT I CHLIN, BA m Lok
AhA S M S e r o 72"V B, megaterium &, AR
TOTHEP S DK X L) ITER T 2 TR .

EHIT, 7OV VKR SORHEMEE T CBIs L, MW
MlaZ a7, 2ofR, WL OM, Mok
T-EPEIE, 107 particles m ® D F — & — F T 100 fFHIZHK
L, &A% R SR LM L7 (Fig.6). ThET
Wb, Sk TFE L DITHAED SR RS, T—
oy 8807 57 10 K4 BB ORI KSR DR
WRIPBERT L) FMGEVH Y, SHOKEESEHT
A, BB, RBETIE, Za—U@irofdEEHEL,
7T NGTERIE & 77 AR T O MR BE & X LT3k
O, TORBEMEBLHLSIC L. 7I BB OKR
#51%, B. subtilis O B. megaterium 72 £ D& MEFENDHE
WEBOLVREWHETH-72. TS L, 77 2BEMES
1%, HMN@REIZ Lipopolysaccharide (LPS; V) R&HE) %4
A, TUVF—WEDORRIC2LZ MO TWE (T
WS, B, SEOREBHERTE, 7T ABRMEME
DEEE, FFICEBRRIFICE S holzlod, EHE LD
RE SN DM BT LIV F — WM 2 5] X8 2 pkk:
Wb,

5 KiE - M

2011 4 5 A FAIC KRz 7a VvV Va2 I L, 16S

DNADZ U= 53477 —%ffl§ 52 LT, #Hbs
AR ORI R AL OB RE 2 54T L 72 A s A I,
VR Lo KA H RGO WK E G A HAENE FRET 572
D, WEHERETH ZEENS Ao, BUBLh#T
&, FEEMBEEE B. subtilis B O B. pumilus 2SKZD R &
n, WIEAEN (¥ 27 I<h V) ROEBIRERO -
ZEHF m TR LM EHHEAEEZR L. Lds
T, M ERAOMBEHKIIEDORELZITLLEF 2
b, Fo, HOGHEMMEEEISE 2 BRAE LR Bak T, AR
B ki 7 o i BEAS, AP 5 A KE 21X 100 5 (107 particles
m ) \HRTZIENGhole. KoT, ATHET, #
WA TOREMREZ LKL, XM+ 7aY L0
BREAZ ERMICARD 2 EATTE L. SHITIE, HOLHEM
B X DR E Zu— VRN PR T UL, RENA A
L7 TV E N5 E MY OB REIFEAT A RE & %
5. Gk, REABEDOBHELZ EEWIZE=SY) V7L,
T LV F —BEOE AR BT 52 & T,
DRBETEFTERORANTEDS.

Ei B

AFFEOMATICH 720, BRBEE HERBRBEHEAEE (B-0901,
C-1155), XEBRMFEREMZeBE 4 (22681005), =FHW
FEBREEIL A 2011 SERE— MRk, JST BSR4t i ) 34 17
WFFEHE T [ERICX > TREINLIHEN, T T 1
VLD MEREEEL ZORT VT HIERR OS] o)
RV ET Lz ECHALBE L BT E .
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Microbial communities transported by Asian desert dust (KOSA) events have attracted much
attention as bioaerosols, because the transported microorganisms are thought to influence
biological ecosystems, and human life as well as atmospheric processes in downwind areas.
However, the microbial dynamics in Japan during a KOSA dust event are unclear. In this
study, sequential air sampling was performed on the top of a building (10 m altitude) within
the KOSA arrival area (Kanazawa City, Japan: 36.6°N, 136.7°E) from May 1 to May 7, 2013,
when a dust event occurred. A 16S rDNA clone library prepared from air samples mainly
belonged to three phyla, such as Firmicutes, Cyanobacteria, and Alpha-proteobacteria. ~Some clones
of Firmicutes appeared specifically during the midst of a dust event, and consisted primarily of
Bacillus subtilis and B. pumilus, which are known to dominantly inhabit atmospheric area in the
KOSA source area (Chinese desert). The clones belonging to Cyanobacteria and Alpha-
proteobacteria were mainly detected at the initial and last periods of dust events; they are relatives
to marine bacterial species. Our results suggest that airborne bacterial communities on the
surface of ground during a dust event are composed of terrestrial and pelagic bacterial
populations, and that the dust event influences the dynamics of airborne bacterial communities
on the ground surface of a downwind area.

Keywords: bioaerosol; asian dust; Bacillus; cloning; 16S rRNA gene.



