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TWALOERMT D&, £, FADNETII /> TV DG EIZITH BTN T
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IR U 72 YRR O Rt B4 L B B2 AT D 2 &,
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FEAH, RIEHE, REDHEEEREEZTZALEERZIRGT52 &, 72, BEIC
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HZ &,

O HIEIZOWTIE, 16S U AR Y —2A RNA BEFOfNT GEIEFRFIOWRE) 12
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— R EORAICFETE L 2T, 2E, 98. 5% FoFREr P —A2EHobond
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1), 2)...

(2) e FH Dk 52} ONBER
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EHIZOWTRRAT LI L, B, ZAHIZOWNWTEE & LTEERN HIVTIT
T2 &,
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& LR BUSNOEMIREZ DOV TI, BT 2 1ICFCE L 72 SCTHREE I L 0 IR TR
PEDOFRBEZHEST 5 &,

(4]
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HRFAERE T E) HEFE 21BN T, WEMERDH D E IR 20 kI
DTSN TO LGN ZERHET DI &,

&  EEHAEICRW T, FIAMAED D, RBRE S NTRERER—TH 5 &
HWrsh o & 23, FIAMAEY D FRRFBIEF 2B ER0WEEbHVEL T
. RRKRF B DT —ZX—A (URL : http://mvirdb. 11nl. gov/.
http://www. hpa-bioinfotools. org. uk/pise/virfactfind_small. html) Z H\>
T, R x| &l T8RS E OGN ElET 5 2 &, WREF-EE
T DT —FX—=RTH DB IS EFOLAITREENH 5 EHEr S b,

OEE
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2o
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A AR T — 2 X—2Z (FIH 7 = 7 2—) 1280 FER Y~ EMED
BRAFRTND, FHEED Y LT aERIT R0 -T2, o, AORHEFEED Y 2 K
(UETAIR AR (S BIRFEMEO ML/ < . B BISHT 2B EIAT — & _X— 2
FIH T =7 _R=) [ZhiE#iI e notz, &5, BB X » TRIFEM %
BT HIEWRITE SN o T2 (BRBICHW SR, T — 2 _X— A KRR,
bz &t FIABAEDINCKT 2R TR S s D, Fiz,
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PN Y7o - T, BT, REO o0& L, EEARERY & KT
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L ODIFRB I NIGE L, ITREICB W TGRET 5,
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& FHAEY) 2 IR AT K O3 5 51 BABEM OFEE L &
IBRINOEETH D, BAEMRITIEZOWTL, R4 22520, LEITS
U EEOMAEMBIT BN 2 E 25 2 &,

2 LR O

A L TW D EEEINIZ DWW T, UTICH|IT 2 M IET 5 2 & MRS
BlooTE, £, WREFERRMOFE RO ol 2T, HlRARZ LT
HHEICIE, BEIDSC, EREF THAMAEYFZEN L, MRZINET D
ze,

PUF ORI T, o303, SUREOBEHOIERO 07l 21T 90 BN H
L0, THEEAARE L TWAEAIEL, VBN U, EBRELE oM O R4 IIE
T 5,

T R A — )V C DR 3V B 1 S0V YL )y ok FE A D I TE A T S AT
NIEFORRELEZRTZE Bl2I1E, E—h—R B, 7285, O0KHER G
DTETA A== ([N =2 VT il LI TW5,) OfEE
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ZOHE LR T LB M 0y FERBRAERTOLEVI L EERL
TWDH DT TIZZRV,

(1) HEEArONE
MMAEAE O L5 HTKEA~OE AT IE R O AR NS FEARRY 72 Bl
LB,

&  FIAMAED O T T KE OB ATTIE K OBEASAR ON HARR) 22 5l
FIFRERIZOW TR 5 Z &,

SBGATNZB W THEATERNE L CWAHERITEENRLETH D, HlxIX, 15
Yusct S O3 fR A <o A B B DS pEAE S D AR S . B DKy ~DE
SROWHAIRE L, ZOIE YN LR SN D IR S H 5,

(FEAB)

FABADE, HF L0 &K LI FAKIZIES L BT Sk P & 13hlick
B LIZEATF TN L OREMZIEANT D Z LI &0 A G N OH FKICE
AT %, BASMZ, BATIFAMAED OWREITOcells/ml T, EABEIL
SHFAIEZ ICOL/ 3 OFET 1 RFROMRIEAL T, L ->T, 1 HHED
ORI E O RHEAEITOcells (FIAMAEM Z G0 FAKEAREOL/H)
Th D,

RF. AEANT FIRBAED D HEE - HUF KT OT L a— ok AERR &
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EEFHGEL LTRIA L, AERER LSRN EZARE LT e 7 I
WIZ R0 BWEPNKBICEBR SN E WO FHAZFA LD TH D, T L
D, 7 r77nnxFLrynhb ) ZuencFLy, YruncF Ly iy
= 2 F LU SRR LM TO . AREEFRIEEWIC L D50 s b,

(2) SRR, o3 PRE

TRIE S5 3 iR AR O A HE e OV FRREE IS DT SCHREEBE N O 1 R O FH
BT ERELE TORMABER OE M ORERIC L VBT 2 2 &, AR
DIFENBO DN L HEITIEL, ZOMRRERET L2 &, k. EIRWE
VSN DIGRE DN o D556, TOMBEOMHREZHEST D &,

& HEOHEMMEONERT — X2 LI, R ETEH T, £
fRA R OB B a2 JE L, DfRERMN S D55121E, £ 04, B LFaME
B, BEROFE, SRERMORENEEH O THZ L, B, R

(MBS U, FREAERY) DEEEREZFEOHEEIE. TR EHERARE, £
RERESDREE, (FEXBAN~OILH O L&, I NS Z D5 fRA ) O
SLBRFIEIZ OW T ERBIZREH T 5 2 &, 7o, MEERRIC OV T, bxtgwy
LA OIGYE N AT D58 1TIE, £ OWE O R K OFRRPEIZ DWW
THRAT DI &, 2B, HWHARILE 72> 2B RO EBR T — Z 12 oW TR
HZ &,

BRI, I RAE ) K NP RV AE R DS 55 2 T DA 1R, & DO RS,
TREIRIBRBE TR LT RELEERHICHA I TV AT ONTE
BT AMNERG S, FlziE, NV Zenzd Lo T, gk F T &, %
oMW EE =17 0T A4 ROPBARMBER SN D RN D, ik E L
T, OFRALERRR I3RS 2 R L L, B =y 1 T4 ROERRZ RIRIC
Bk 3 2 EDOHEN LI L 12 D,

GEABI 1) HEE SN LAEMEORFEREE Gk OZM)

(3) VEZEXIRIZII1T 2 FI I EY) o Rk A%

a AEAFRES). HEFEBE ) K OVAEFRME

b RO

c  BEIRIKIR & AAEFE IR O AEAFERE O i /EEXIRIT I 1T 2 HEFHE % D
7= 8 DA

d MMOMAMBEHE~DFE

a) 417 - WEHRRE ) R OVEFRME
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JHRE DRI BE S DA RCHT 5 2 & RO AL, BIRARIR L 5 %
S QREE. pH, HEF) PNoUFR#+T22L B=% % — @btk
BEREORMFZEE 2 TRETDH2 L),

(FLAHI 1)

AT O A AW ERRICB DT BESRMFZREL T gz Y
=0 L EMEORAMAEM 2R L- L 2 A, AFFEEITESICHAD L TR 5 0
AZIC1g 720 1 0K & e oTe, — . Fl—DRITHEHE OO % E M)
Wz (2 MMM ICEHTAE 1giz %720 10075~100 0 HEREDH
BCHERE LTz, L7 o T, BAEM O IR OIEGE - AfF3RITRND EEMEO
OQOZZBIEL L THHE - EFMEE SO Z LK D EE NS, FIAMA
MyOBEHE « AFRED 2T S LB N5, (EBRT —X iRt (1))

(FEAHI2)

FIFEY T B S AT O 38 % F O 7= BRI 3 C L R A pH (pH4. 7
IF), iR (4 2CLLE) 2L 0, FEAERRSRIE & b TGRSO OVAEFR SN
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MZAEFKTHELTHLOODHTE LZRVIRIETITIET 5 L 13&E 203720,
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L JESE TR OIS AN o Sl NN (B e 4O = BN NS SYD AR RIDEEL 1 Gt 7/ NAF 1N/ ¢ L
B (W, K 15855) ROYERCRDL (EBOREE & 7mde &) SFEZEEIC OV TR
I oL, WTFEBRL T, LT RN H L HEE, TOERHT L Z
&
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AHECIIAAMSAEY 2 B T AKTITIEANT D720, # T KN HEREAR & 72
%o BIGIZHBWTH T AITRIEORE R, ErFEICms > TOOcem/day OHET
BEHL 5, (EBRT—XiF (1))

c) Sy BfEDR DR & {3 DXnk oD A= A7 BR 5 0D bR | AESE I 36 1) 2 HFEfeitE S D 72 8
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ik B . BAESSE  Journal of Environmental Biotechnology 5, 43-53,
2005

ODNA fliH ¥~ ~ OFIH

TEERAEY RO DNA 2 LEE BRI T 272012 Bi 4 72 v R BMRGES N TH
D, ZhozHMATLHELH D, LTOXHEIE, ik > N OMEGE % g
LFRIT LT D (N, Mahmoudi et al. Can. J. Microbiol. Vol. 57, 623-628),
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— N K o THAEMREHEEREE D2V 2 Gl 5 (Muyzer, G. et al. Appl. Environ.
Micribiol., 68, 412 (1993)),

VRS D 0B 2 XA AL AT ¢ m—3 g UAEELIRTO H R T 2 X I
WO BRI 35 Z & T, MAEPHOEEEZ T Z ENTX D, £o, R
BN DY TV T EATH T LI Ko TREMIRRIC K 2 AE WM O 2 & ffT 5
TENTED, EHIT, BRUKEIOANY REGY H LEFEZRESTDHZ EIZE->T, =
BRCEENLIMEYORESCHBICHNS Z L6 TE D,

ORAZ T ) Mgk
SRR M B 205 O O 2 5 oD D BR B A B s D A SO AR i RE A PR D
FEOOEDE L TRMIIHE L FE, HEHEO R - SEERIEER AT,
WA DOEANDEEZDS ) LA DNA ZFT L EDO~T 1 le7 ) L DNA &%
DEFE—I T 735, ZNHOREE GEEES) ZHME@EIICHH~5 Z
LIk i x OB EOBAEM B TDN SRV DD, BREE
HFOWAEMDOELGE (2 Ia=FT 4—) DLOBIETHEZBIT TS Z &N TE
Do
SCHR1) » AE T ) NRATHANT O Fehigt. g - IRETIEYA, 2010 4, —x A
¥ — R
SCHk 2) : Handbook of Molecular Microbial Ecology I: Metagenomics and
Complementary Approach, F.]J. de Bruijn 2011
SCHk 3) : Handbook of Molecular Microbial Ecology II: Metagenomics in
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