) JERGFRIRIC X 5% b T i O AN A

Peme @A RN DA - ERA WIET - L R - PR BN -
I UE S

1. EL®HIC

X M 7, ARSI A EROBEEISICAE T 2 ZREROMETH ), EHoFk5)
LEHCIRE 2N T 5, HAENOEEM (L, 20044FEDHEOFRIM AR SI) F LA TE S 1,
20084F 12 [HAMEE DRI 23R RIF DL X DR Fh LIEZESSET L, 20104121, SREBERIC
DWT LTI LA T L7z, M) IS AUZREMNIZ D W TIFHIE, 28 B Lo sk
N TERAHEEEED T DI T 5,

BEE DTSN B - 72T, AR %2 5 < RO BB S 5 AEEEL FIcB W T, BEEf
HEHATED H AL, RISHEPE S LT & 72, FIZIE, 20054E2 6 (2 ZFEFHOMIE, SKRAKE R
FEL7 ¥ OBBIONRAET 2 L ) ZRE D 7 VIRIE ONA4 F 7 4 v &) DSREEF ISR AR
LB, RIFEBICFEAE L 72X 6 7V 3 — v & AL L THERE 2 420§ 2 MITH T & 2 BERE 18 2345
BN, HREDREDRD EIZAWRIR T VIROWE 3L L7292 L i ST w
5, BEMZ IO A LISAETIE, 20094 LI, BIRIICEIMNEE BETT 2 2 & TR %
BT 2RE S EBENTE Y, BEMRAEZRD HN2BRICIE, RS2 TS ICI I
WY B x, RATRICERE T 5 % EDOARDPE S N Tn 29, 2z X D AENTK S 2 #Ewg
EHPFZ D L3 - TERY, —TT, FIMRCIHERDH 5 L H 2 5105 B/ NUE
1% (bulbil) 2 > < 2T HRT F+ /)7 HEEH Burgoa J@ 7 HH TBIZEI N 597 ¥, BT
IS L 72 EIREE O B L IBE I N T Wb, 207, AENOEN 2 E <2
e L 72 B oA BRI OB 7 &, BUE T Lk L TREETTZE AT LT 5789,

ARETIE, 20114FED A FNEROBAEWFE R CERI L 7230kHZ D W T, B8 IS & 2 Wil s
F (DNA) fENIZEED < T CTHITE 2 4 & L 2R E T GERSER) 21T 72D TFD
FEREZHET 5, TNFTRWESIN TS EEEL, L 7250E 2 W SO ORI fERE L
T, BB LEBEEHCO TN T 2 HETH 72, L L, —HMIICE 80 /E 2o 3 ik
WIBHE 2RO EN—2 v P b TV AEBIRICB W T, HBETHE S LA IHIRIZREMN & %
b, SHUTH LT, A 72 BRI 3RHT & & N A B iiia 2 & 154 DNA 23 L,
DNA OHEIEEAIEHE b L ICEMRE 25 E T 5 HIETH 5729, R TE L WikdEmio
2155 2 LA EEE 20 D), L0 FHBICIE WA IR S 2 W 5 2 S SR B RS DS H B,
ZD—JCIEREFRLETIE, B2, FEERROSEIMR (UV) HERBR7Z ¥ & v - 7o Bk o 4:
HAREZIEE 20 & DM ERF S 2 E MR WRED D b, ZDT2D, MTE» HGELNE
MREPBAMICHEET 52 e E L, [[—ilBo8E0 # RS m Btk # R I 2w T
13, RNLIZE->THRESNTWAESIDT, ARG EHbETERIN 0,

M T 7 RN TR R T2 S RN - T RTHESE
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2. BB LURERFE

2—1. MK

20114F10 R 1% b A ENICBWT, 6 B2 LY, 209 H 450k (1) 1225w
TIERAREIC L B PEEREE AT OB ISk L 72, 2o B, sURHIEE R RN L, IRIE (#14°C)
TRBIRY, AT 2 £ T-20°C 12 THIRERES L7z,

g1 20114E10H 2% b B AEN D SIRICE 728404 I 5k —

Ukl No. FRIUCE A ARl Ik TE
K111013-1 | ¥ b Z A SN VEEE P YLf111013 (k) W Bt k& g
K111013-3 | % b o s S NP REd M) R 35111013 WAt~ W EAB Lk & i
K111013-5 | % F Z BRSSPSR L 85111013 CRIFFHE) | Fe8t ~ B fa s Lok & Bk,

FARINEN
K111013-6 | ¥ b 7 &8 SN RIEALM P Jei6111013 H~Eih, AR (GRMREE,
TIERRIE) HUHE

2—2. DNA i, PCR b, EEEIIREN & L U REHHT

kL2 5 0 DNA filTH B L 58213 Extrap Soil DNA Kit Plus Ver.2 (H#Etiz =7
)7 BHWTIT- 72, K58 DNA 57D DNA )% (3, PicoGreen dsDNA Assay Kit

(Invitrogen) Z M\ CHIE L7z, ZOKB DNA 287 X L, fIED16S rRNA #(E T % 14
iy L7z PCR ¥ % 4T > 72, PCRIEIZ, 27f 754 =—19 (5-AGAGTTTGATC [A/C]
TGGCTCAG-3) & Bacl392R 77 4 v—"V (5"~ ACGGGCGGTGTGTAC-3) %L T,
95C TI0RMIERFR L 721%, 32494 7L 295C TISHM], 50°C T2080[], 72°C TH0R DR
B Tir>72, 708, PCRY A 2 VEKIZ320 A4 7 Lizhy, T3 Toaeiitr74~—%
vz ) P 4 4 PCRIEPT, PCREVMIOHMIEBIEDT=51) 7 %4fT\v, PCR/ XA 7 X
RT =74 777 bOERMEEE LA 7 vk LTHELR, PCR YA 7 213 PCR X
ORI, HEWEICH D 29 U, SEIEEYIRER LYY, JTCOFORERILD S TN AHRTH Y,
T—74 777 I PCR EBIIZ, ¥ 7 NWHITARAZLE L > 72 DNA A 234k &
NBBRTH B2, WTNLLRITH S 71— ST MBS 7 v — Ui RS 1w %
K570, 2ok wfEEBINL,

Kz, Fit T s PCRMIEEME 7 u—=2 7L, #9670 —>r Dy —7 v 2 @i %
FE Lz, =0 2 R 74 > —1327f 754 = —2Hlif L7z, 55 1172 DNA 2% %
DD T — 2 N— 2 L BA L THFEEMER (BLAST M) 247\, 70— U Ik fE 2
T L7z, B, 7a— s LRI 2 LIS ISR S N TV 50T, FFHlllzZH
LESBMI NN,

3. BREE

s L7z 4 Bl 7 o — SRFTHE SIS D W THFREDO MV~ )L o i 2 X 1 iIcm L7z, 43
BECIl U TR D 7 v —7" (“Actinobacteria” ) o WEBUHEE D3 WEITNIZH - 72, BORRE
D TIIFFIZ Promicromonospora J& 12tk 7e 7 a0 — > S 2 I & iz s, 2z HonwTliz
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ik $ 5, F7z, K111013-5 (REEFIL [ 0 RIPAHE) £ K111013-6 OR-FFALM A dus) &K
BETUE, BHRE D 77V — 712K\ T Proteobacteria” 77 2 { Mty Sz, FilBlo)g s X U
VAN DIAT 2 K2-5ITR L7z BB ORRIZOWTLI M IZER T 5,
1) #UBk% © K111013-1 (PEEEfJuis @ Sikk)

AEFK111013-1TI3, 937 v — > THILRAITHRZ 1572 (£ 2), BLAST MRIC & ) FFE S
NN OFESHIZ TRBH T H - 72, £ D ) BIERBE O 7 )V —"7"T& 5 Promicromonospora
JBICiER 7 a— v (7 a— 8089, HIAME ©93.2~99.29%) »yEBiE Ic I S 7z (F2),

2) ARk T K111013-3 (PYEERG{HTFHE)

AEFK111013-3T3, 947 v — > THIERAIHRZ 1372 (2 3), BLAST MiERIC & ) FRE S
AU72 A3 OFELE T 8 FSHS - 720 Promicromonospora J& ik 7 a—r (7 a— 4.
90, FHIEIME : 98.6~99.7%) A aEFK111013-1 &[RRI m B I B S 7z,

3) @Bk C K111013-5 (fthEvpde B35 0 RIFAFE)

AFFK111013-5TI3, 897 v — > TR 2 1572 (F 4), BLAST BisRIZ & DFFE S
T2 IERFH TR DTERH X 32FEHHTZ - 72, 2 D ) BIKERW D 7N —7"TH % Jiangella J&\Z 5% 7% 7
n—> (Zua—r%% 16, FHEME :98.4~99.3%) °“Firmicutes’TNZJ@T 5 77 LETER O
Caloramator J& k%7 7 a— > (7 a— %016, AHRME @ 80.6~81.0%) &AM 12/
E N7z, BEK111013-5D HARR ICHR T 5 7 v — 2 DFIAI338%TH Y, ZoEkHTB W
TOKRETE SRR L THAAET A0 EH 2 5N 5553k K111013-15°#0k K111013-3T
% ki R 72 Promicromonospora J@\ k%7 7 a— 135 70—y Th-72, X b7 LK
BEE O BRE D BACITZE L RIT L Twie b FH 2 51T w5, Gluconacetobacter tumulicola

O “dctinobacteria” 9 B Firmicutes” 1| V1 “Protcobacteria” M|
“Planctomycetes” P [ “Chlorofiexi” fq B “Bacteroidetes”
T _—
90% A
80% 4
Vi 70% A
[}
| 60% A
&
% -
=] 50%
Jg 40% 4
30% A
20% A
10% A
0% T T T
K111013-1 K111013-3 K111013-5 K111013-6
HE

1 X7 WA ENL? SFRIRL: 4B 7 o — SRS R M O L ~r o i RS & 5
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W

K8617-7-3biCiifkZc 7 u—r 1 DM I N T3, L L, BBEEOMETII,
Gluconacetobacter JEFF 30 EES LT I e - 728728, f44E L T 2 HIE BRI IR I T
BHLPERT, POTELEFEE L THFEL Tk 0 DNA ITHE L, 4 & Tw A2 KETH T
LTt & F 2 65,

4) @k 0 K111013-6  (GRIFALM b geiip)

AEFK111013-6 T3, 927 v — » THIIERIE R Z 572 (£ 5) . BLAST MERIC & 0 FE S
N7 AN B O RS 3 20RE 2172 - 72, Jiangella J& 23k 7e 7 1 — > (7 o — 28k 1 24, MM
95.7~99.2%) =° Promicromonospora J& \Z 4% 7 7 u—> (7 v—= ¥ 23, AR
98.7~99.7%) B ICk I S 7z,

AURFK111013-1 & K111013-3{3 kM S L7 AR A5 7 <, U Ze MR (3 RER 1 > 77
W—"T"TdH % Promicromonospora J&T&H V), =D MBFEIIHKIB%TH-72, —F, &k
K111013-5 & K111013-6 T3 Iy 2 < MUMRE AR S 4L72hs, RS2 L 2 5B #EH T
1%, AEK111013-52 & (30 #Ebk (Bl #od7e <, 2 THERM 2SRRI S T 55, 4
DIEFEHIE & (F R HRE 2R L2, K111013-6:80K ) B E 2 B FE T H 5 Jiangella J& &
Promicromonospora Jg 2 TN L FHFRHO 7NV —7"Th "V, 2WHED 7 v— DO NHEE L »
DL ERB% L STz, D LEOFEED L, AENRED W O2DFEFHCE TR D 7
N=THELGALTWABIRNTH S LHEZH5ND5, KEHICOWTIZINETLAEN»S
SEEENY, ZFD ) B DT Promicromonospora JEIZEE 4T 5 AR HATER S N T W 5

F2 KI111013-150kF (PEEERILES @ Jikk) 27 o — S fiEpTiE S

AARBEI D SN E 7 v — B .
Jua—r Ja— ;@ﬁﬁiﬁtm 77{:?:/3‘/
I K Tl % ARIRIE Feer
Promicromonospora sp. YIM 48839 77 98.9-99.2% EU860978
Promicromonospora 89 Promicromonospora sukumoe 11 98.4-99.2% AB023353
Promicromonospora kroppenstedtii 1 93.2% NR_042622
Pseudomonas 1 Pseudomonas aeruginosa 1 100.0% JQ267797
Sphingomonas 1 Sphingomonas sanxanigenens 1 98.3% NR_043962
Sporanaerobacter 1 Sporanaerobacter sp. CoBEL 1 99.7% HQ534365
Paenibacillus 1 Paenibacillus sp. KAR72 1 95.6% EF451701
x3  KI111013-33kF (WHEERIMITER) 27 v — o iR
SRR O S 7 v — 8K .
s a—s o ;Jiﬂ‘%’d:ié/:@ 7’7*&‘:‘/3 >
I " it " AHEIE L
Promicromonospora sp. YIM 48839 53 98.9-99.2% EU860978
Promicromonospora sp. Junggarl2 23 99.0-99.7% HQ711467
Promicromonospora 90 Promicromonospora sukumoe 6 98.9-99.1% AB023353
Promicromonospora sp. YIM C653 2 99.0-99.4% EU135639
Promicromonospora sp. YIM 65700 1 98.6% GU367141
Bacillus 2 Bacillus thuringiensis 2 99.8-100% JQ004415
Cohnella 1 Cohnella sp. QMKC-1 1 98.6% JN571338
Clostridium 1 Clostridium sp. MK11 1 96.0% AB275140
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g4 KI111013-550kF (R &R 0 RIFANE) 7 o — S RHTRE S

SR E D R L 7 a— v 8K » R
> > WERREEE D | T 72y a v
a—r a— =1 1] =
I T AHTEE &5
b4 b4
Jiangella ginsengisoli 15 98.4-99.2% AB271058
Jiangella 16 -
Jiangella sp. 15-Je-017 1 99.3% FN645214
Streptomyces 9 Streptomyces sp. AL2 9 97.6-98.2% EU714249
Promicromonospora sp. Junggarl?2 3 99.2-99.7% HQ711467
Promicromonospora 5
Promicromonospora sp. D8 2 99.8% EUB863844
Mycobacterium sp. IP20010664 1 98.3% AY163338
Mycobacterium 2
Mycobacterium sp. Ellin142 1 98.6% AF408984
Catellatospora 2 Catellatospora citrea 2 99.0% NR_041763
Beijerinckia 8 Beijerinckia indica 8 98.5-98.7% CP001016
Xanthobacter 1 Xanthobacter sp. IMCC1720 1 99.5% DQ664202
Starkeya 1 Starkeya sp. T-2 1 98.3% JN606070
Methylopila 1 Methylopila sp. LYBFD3-16 A2 1 94.8% HM447243
Bosea 1 Bosea sp. R-45681 1 99.5% FR774992
Sphingomonas sp. DA16 1 98.7% HQ449390
Sphingomonas 3 Sphingomonas sp. AKB-2008-HV10 1 98.4% AM989048
Sphingomonas sanxanigenens 1 98.7% NR_043962
Roseococcus 1 Roseococcus sp. LW5 1 95.1% FM956480
Gluconacetobacter 1 Gluconacetobacter tumulicola K8617-7-3b 1 99.8% AB627119
Fodinicurvata 1 Fodinicurvata fenggangensis 1 91.0% NR_044596
Subaequorebacter 1 Subaequorebacter tamlense 1 91.7% AM293856
Stenotrophomonas 1 Stenotrophomonas sp. D2-1 1 100.0% HQ731042

(RRET—7%), F72, BEETIRY S LIEEDIT DL T W 520064 0 B 2> & 3 Promi-
cromonospora JEMAE 2% 2 RFEES LT Wb CREXKT—2), Lo L, ¥ UV BELHEIO A
EWNTIIHERE O 5B 3 Proteobacteria” fIOMBEIZ E i er o722 &b, TNETH
FNTEHINT IR 5 72, SO B W TGRS, 112 Promicromonospora J&@ 7318 i fi
& L’Cﬁﬁﬁ"é EHTREI NI L b, OE SN BER RO B B LU, AIE? o—=

B LE NS EED TR Z2/ER L2 (K2), 512, KISV X 5080
%’C %em SrEERRIC OV T16S rRNA R T-HEIEACH 2 PE L, :nt)c:owf %), ZnFk
RS G T2 D0 RHHINLE 2 MET L7z, S DXIZB T, Promicromonospora &5y Bk
& Promicromonospora &7 0 — I KELS TODTNV—=T125F 6Nz, Z7Vv—7"112
UV BRI A SR B LUV S HGEROASNRE 2 50 SN TH Y, 16S
rRNA SEEF R DO FERLD 65 (3 P sukumoe LWFEEH 2 5N b, I N—T2137NV—7
1B LWV P. sukumoe L [RIFED F 7213 IEF ICE 2 BIAE L 2 51, wlRFK111013-190897
o—, K-111013-3?657 v —>, B LU'K111013-6D197 v—r & EN 5, F72, KIS
DA 1 1 & 50 L 720 bk K111013-1-1b 8 X ARG THI V727 o — ‘/ﬁ?’l‘ﬁ@ﬂgﬁfﬁ*ﬂrf“
37w, KI11013-490 53 itk b C o 7 =721l S e h s, THERE 1] 1
Promicromonospora JBANH TH 1), MEK111013-5% k< 3 DOREIOIRMBELFETH 5 t%&
LNz, 72, ZN—=7"TI225\WTY, WEKI111013-672 6 Dotk B L '3 2Dk 5D
2672 0= =D I IR —ZHRIK LI ERSLITN—T21CRKSELSHETHL EHZ LN
720 Uk Z Lar b, 200943 A UV BGRLE B X VA BN OERILIKEZL & nERBiL i &
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W

®5 K111013-6a0k CRIALMFILER) @ 7 o — oSS

SR E D MR R L 7 a — v 8K
Jo— P ﬁr’@éﬁizﬂ) 77'1:7;/3‘/
& % o % AR e

Jiangella 24 Jiangella ginsengisoli 24 95.7-99.2% AB271058
Pseudonocardia 6 Pseudonocardia sp. YIM 48807 6 99.5-99.7% EU860992

Promicromonospora sp. YIM 48839 15 98.7-99.0% EU860978

Promicromonospora sp. D8 3 99.4-99.7% EU863844
Promicromonospora 2 Promicromonospora sukumoe 2 98.7% AB023353

Promicromonospora sp. YIM 61490 1 99.2% FJ615285

Promicromonospora sp. YIM 61486 1 99.2% FJ615284

Promicromonospora sp. Junggarl?2 1 99.7% HQ711467
Isoptericola 2 Isoptericola halotolerans 2 93.9-94.6% AB489222
Streptomyces 14 Streptomyces sp. AL2 14 97.9-98.2% EU714249
Nocardioides 5 Nocardioides fulvus 5 99.4-100% AF005016
Olivibacter 9 Olivibacter sp. LC224 9 99.0-99.4% JQO014469

Sphingomonas sp. JQ1-11 2 98.9-99.0% DQ132883

Sphingomonas suberifaciens 1 98.6% AY521009
Sphingomonas 5

Sphingomonas sp. AKB-2008-HV10 1 98.6% AM989048

Sphingomonas sanxanigenens 1 99.7% NR_043962
Rhizobium 1 Rhizobium sp. KZ7-5 1 100.0% JQO041733
Agrobacterium 1 Agrobacterium tumefaciens 1 100.0% JN628031
Ancylobacter 1 Ancylobacter abiegnus 1 100.0% GU247895
Brevundimonas 1 Brevundimonas sp. R2A 10-7 1 99.7% EF486314

D, AENESERCEI S Y, Promicromonospora JEHHITH TR & LT AURD - 720
REMEDSH 2 51D, —T, KNI SO TIE, SEEDOSRIMRIC A A IPERED RN S 21T
5%, ZiUc kB &, THORE 11 (310° cfu/mL D R#E % BIK L 72 PR LIS 58120, 009-0. 013
mW/cm?DSEIMEIRET T T30 L T Ko v =—4fF L, i L bofimiE L n o
EDH 278 DD, EWIMEREEZ A LTI W weHZ 51 b, &8, KIS, AN
DEIRBENC B T L, MAEWHIHEAEL TWBE 2 EI2OWT, [UV IBHHZ L - Tt 2
SERICHEIR S B Z L IIWEHET, UV D2l X7 WEEE o e BRSO F T
WEELPLZTWD], EHZTwb, $E-T, [HEE 11 o UV m & BRI
WTIE D ) A LB & w2 B, BRI OB SR LD, SRR IR BRIl
o U 72T OB T H 5 2 -l 5 7201213, Atk L TREME 2 T =% 1) o
7L, 251 HERO RN 2 kit T 2 B H b L H 2 Ll b,

4. ¥

ARG T, * P72 WHAENIC BT ABERE 2D W CIERE L 2 H W 2 i ik
Lo TMERPIT L2, S HUZ20094E LIFEAT AL T\ B IR INEESMEIRSTH X 2 g A= o4
RIS & > THAEMTHEDS D L) BB ERLTWEL2E=2 ) ¥ 7T 5HINTHEMEL
TBY, WkoEEIcn TIEREICL MR 2B LD 0D TH b, IEH DL
LT a—UffiziT-728 25, 43K, KRB D 7w —"7" (“Actinobacteria”') o
WP D5 W HEIBNS B 5 72, KRB O 70 5> T Y Promicromonospora J&ZEkk7: 7 a— > DO HY
BB s o 72, [W— B TOREEZIC L 2IPICB W Th, [kikw 11& L7z Promicro-
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[~ Promicromonospora sp.YIM 48839 (EU860978)

Promicromonospora sukumoe 1IFO14650T (AB056130)
77| K9703-7-1b 2009578 UVERSHR
K6613-4b  2006%E6 8 UVIRSHHT T —71
K6303-6-2b 20064537 UVEBSAT

5
[l IK111013-4-2b
K111013-1-1b
[ K111013-1 89 clone .
- TI—2
M KI111013-3 65 clone
K111013-6 19 clone
—K111013-3 1 clone I Z)L—73
L —K111013-3 1 clone I Z)—74
<|?K111()13—31c10ne 1 Z)L—775
[Promicromonospora aerolata V54AT(AJ487303)

‘Promicromonospora vindobonesis V-45"' (AJ487302)
Promicromonospora umidemergens 09-B¢e-007T (FN293378)

79| ‘Promicromonospora xylanilytica YIM 615157 (FI214352)

Promicromonospora sp. Junggarl2 (11Q711467)

Promicromonospora endophvtica EUM 2737 (GU434253)
K111013-5 2 clone

541 K111013-6 3 clone =76
90 K111013-3 22 clone
K111013-5 3 clone .
K111013-6 1 clone JI—77

K111013-6-2b
—KI111013-51 clone
——Promicromonospora kroppenstedtii RS16" (AM709608)
a9 _’_—Pmm/cromonospom citrea DSM 431107 (X83808)
Promicromonospora thailandica STT-02(AB560974)
-Promicromonospora flava CCO387T (AM992980)
I—Cellulosimicrobium terreum DS-61"1 (TT076760)
98 rCe/lu/osimicmbiwn cellulans DSMA43879" (X79435)
100 L Cellulosimicrobium funkei ATCC BAA-886" (AY501364)
—CCelluh)monasﬂavigena DSM 201097 (X83799)
97 Cellulomonas terrae DB3' (AY884570)
Microbacterium lacticum DSM 204277 (X77441) 91\ 8%

—
001

X2 Promicromonospora J&5EiEB L N7 v — 2 D16S rRNA &z T3 0 LR S) (5691538 it
BiEAS AR IS & B 00 1R
BRI DOB T 7 — Y 2+ Z7 v ZHEA000[E] DY) H > 7)) > Zoflie % TR L, SO%L‘M:%:%
R, TIRIHERR 2 RT, AT DR — )30, 01EILE 2 Bk 2, KFEI30kk, 7 o—|
BXEP LD 7 — B LTHERLT,

monospora JEANHE D Z S MEEI LT 5 2 L0 5, RENTTRED SN BERE D TN —T7"TH
% Promicromonospora J&\ZEk%7 7 1 — 13, 20114F- 0 43 55 N ERBAE M e IC 51 B el
SRR TH 2 AlREMED V. CNFETHE N ZLHBE- RINEN T hb iz, 2L %
TARE DS FILIC O W TIE UV BG4 DA SNREISREOEMEL Tnwb Ik
HZHNDb, Ak, SEERD TR R EIMEANDIMERE I DWW T S 5 ITHRETT 2 B2t
b5,

SE

1) AN e, WAL TR, ZWER D X 2B T 2 WS RS (2), M7
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2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

COLHLOBR - PR SRR - 210 AiZ PR No.b2

W

e A RN DA e ERE W

B, 45, 93-105 (2006)

PR b 2 IO AR TR IS 3 2 EZ 8] GE9 W) BR6, X b 7D
WAEWEDIRDLIZ DT, BT (2006)

AN 2, VelpTde, BRI, =W0Ef® @ X b2 WIS B 2 WEEEWHTRSE (3), 7
B2, 46, 227-233 (2007)
PP TR - PR SEIAC - EARBWE - AR 2 - IR Z | SRR EN L) S e
RLEMEM O X1 - BER ERE, PRAARY, 49, 209-219 (2010)
Kigawa, R., Sano, C., Nishijima, M., Tazato. N., Kiyuna, T., Hayakawa, N., Kawanobe, W.,
Udagawa, S., Tateishi, T. and Sugiyama, J. : Investigation of acetic acid bacteria isolated
from the Kitora tumulus in Japan and their involvement in the deterioration of the plaster
of the mural paintings. Studies in Conservation, 58, 30-40 (2013)
AN 2, WETHE, BRABEE, SLHE, ILdiZ, @B, JOREBT, S&EZ, S
g, JIEPES - X b 2 OB AR SRRSO W T (2009), BRAFEREE, 49,
253-264 (2010)
ARG >, H¥rTh, ERAEE, LRI, sz, S0 IS X b 2 iEome
Prdsat (2010), PRAAREYE, 50, 191-195 (2011)
AN 2, VN, FERGWE, S, iz, P, RS L X b oMk
Pty (2011), PRAFREYE, 51, 167-171 (2012)
ARG 7, FRAEE, SCRE, FEED, IR 0 X b 70> 508 L o5kt
#r(UV) BRGHABAE RIS O W T, DRAERE, 52, 91-105 (2013)
Marchesi, JR., Sato, T., Weightman, AJ., Martin, TA., Fry, JC., Hiom, SJ. and William,
GW.: Design and evaluation of useful bacterium-specific PCR primers that amplify genes
coding for bacterial 16S rRNA, Applied and Environmental Microbiology, 64, 795-799 (1998)
Ritalahti, KM., Amos, BK,, Sung, Y., Wu, Q., Koenigsberg, SS. and Loffler, FE.: Quantitative
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Culture-Independent Analysis of the Bacterial Community
in Kitora Tumulus under Intermittent UV Irradiation

Yoshinori SATO, Rika KIGAWA, Tomohiko KIYUNA*,
Nozomi TAZATO*, Miyuki NISHIJIMA* and Junta SUGIYAMA *?

The plaster walls and ceilings with polychrome mural paintings covering the interior
of the stone chamber in the Kitora Tumulus had been seriously affected by microbial
deterioration. Moreover, some parts of the mural paintings drawn on the thin plaster
layers had become detached from the stone surface. For these reasons, it was decided to
relocate the mural paintings and restore them in an air-conditioned facility. Almost all of
the plaster with paintings on the walls and ceilings was relocated in 2008, and relocation
of almost all of the plaster without paintings was also completed in 2010. Intermittent UV
irradiation has been applied to control microbes on the remaining plaster since 2009.
Although significant fungal growth on the plaster was suppressed effectively, dark colored
fungi such as a black anamorphic basidiomycetous fungus Burgoa sp. were observed at
some points on the walls and ceilings. In the present study, culture-independent, molecular
based analysis was performed to monitor current bacterial colonization on the stone
surface of walls and ceilings under intermittent UV irradiation.

From the result of clone analysis, it was found that many sequences of clones prepared
from four samples collected from the stone surface of walls and ceilings in October 2011
were related with the genus Promicromonospora in the phylum “Actinobacteria”. Kigawa
et. al. reported last year that actinobacteria were isolated as one of the major species from
these same samples.

To assess the changes of the microbial community under intermittent UV irradiation
control in the stone chamber, continuous microbial monitoring and identification with
phylogenetic characterization of isolates are still necessary.
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