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LDEleD, ZTHETICHERICE TN DEY O TR FTRE IR X
DTN THDLEVIHANRELNLTWNDD, MEIZSU T, LFOFiER
EICE > THBIZE ENIWMEMHOEEIZOWCOFEMAREHRESED Z &
DL TH D,

I 1. %42 L RWVAEN ORI
Oenvironmental DNA (eDNA) D slow-stirring 1%

Z DOHFEITESEEMOMAEY) (viable—but—non—culturable-state (VBNC))
HI3k D DNA & Gde IEP OMAEMMREZRET 2 H1EE LTADITH S, flit
RICTHHAE Nz, Do < VEHFRT 5 Z LI K0 2RI kD eDNA % il
T HZENTED, ZTNE TICHE SN TERERN OMAMEEZJE LTz
T HN— R LW D LT &0 AR O AR B DR RFRY AL
AMET D LENTE LI LD, HEMAED~OZEFH O EE LTHIM
TE D,

SCHK : Aoshima, H. et al. Appl Microbiol Biotechnol 71:875 (2006)

OE#H eDNA 7 — & _— R
JREREEINMI T N EE T 5 RHHICIIT D eDNA OF —Z N — 2
(http://eddass. niaes3. affrc. go. jp/hp/index. html), FE#ER) 72 eDNA i 5
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ENFEE STV D,

ZOMIZH NS O DNA hHE E L CTUL T ORI SE L7 5,
ik B, A ERSE  Journal of Environmental Biotechnology 5, 43-53,
2005

ODNA fliHH =~ ~ OFI|H

TEEMEY RO DNA 2 L BRI T 27212 Bi 4 72 v R BRGES I TE
D, TNOEFMHATLHELH D, LLFOIHERIE, Mk v b OYERE% ik
LFBEIT LT D (N. Mahmoudi et al. Can. J. Microbiol. Vol. 57, 623-628),

(016S rDNA-DGGE (Denaturing Gradient Gel Electrophoresis) £
ZOHEZHEFOMAEY D 16S U AR Y — AMMLB¥%ﬁkaT$h
VKB N Z — D BIAEMINEE DS AT 5 HiETH 5, BRI

Rk 5 DNA Z il L 721% 12 PCR | iofl%rmA%%@b\?V7%§
AL ZFFORY T 7 VLT I ROV TESKEKETY, By oz
— N K o THAEMREEREE DAL 2 525 (Muyzer, G. et al. Appl. Environ.
Micribiol., 68, 412 (1993)),

VEERIR D THEREL 2 NA AU AT ¢ =— 3 3 UAESELLRT O LR TS XI5 A
VOB E g5 2 LT, MAEMHOEEZ T 22 LN TE 5, 2. BEF
BN HEDY 7Y o T HATH T LT K o TGS X 2 EWIE OB & fifdT 9 5
ZEMTEDL, IHIT, BRIKEIO AN RED LRSI ZRETHZ LICL->T, =t
BHCEENMAEDORERLKREICHANS Z L b TE D,

QA 27 7 LfRtT
HERS A M B S Ky % o5 D % B B B i D SIS O A IR RE A B 5
EOOE DL LTRIFICHEL-FiE, H-EHOHE - B 25831
%E%@%H#%E&%@&/Amm%ﬁ%b«%@&rnﬁ&/bmm%%
DEF—I 27T D, T OkEE (EERS)) ZHEMERICTH~D Z
LIC LY | i % ORRCEE 123 EDOAM B RNFI DGRV E DD, BB
POWEMDEEE (2 2=TF 4 —) DL OBIRFHZHT T2 LNTE
Do
CER1) « A2 MENTEAN O FRif, BEE  AREIET:, 2010 4, —x A
v — AR
SCHik 2) : Handbook of Molecular Microbial Ecology I: Metagenomics and
Complementary Approach, F.]J. de Bruijn 2011
SCHik 3) : Handbook of Molecular Microbial Ecology II: Metagenomics in
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Different Habitats, F.J de Bruijn 2011

Ol ) MBI+ OfEYT

T, WA — 4 % —® Genome Sequencer FLX > A7 A (GS FLX) (=
Yo c BAT V) AT 4 v Atk) . Applied Biosystems SOLiD 3+ (SOLID)
(AT )y —XTV ¥/ 0 41) XX HiSeq 2000/Genome Analyzer IIx
(GAITx) (AT th) MWD Z LT KD I & —F o AT AT HE
WZlpo CETe, LENRST, &7 7 258 EY—F AL, T—F_X—A Lt
B HZ L2 EY ., KV EMICHEEMEME CTHLNE S EHMT 5 Z LT

x5,

OPCR-% ¥ 7 u v Mgk

YT a oy ME 1975 4EICH Y (Southern) 235BRZE L 7= DNA O34T 715
T T —AF NV ECTERIKELTIZDNA 2 A 7 LAl 1 ARHOREETE L
B0 | BRI C S TR L2 DNA &g 7 U 24 X &H, HHYDNA 2 H3
T %, ZOFETHRHEE MR =0 SEMREHE OMEHT I W T, BB
Z R Aoz, HEES SR L= DNA o HB9ELY A PCR 1Z K - THIME L 7=
%, vV Ty NEITH, THEPCR-VHF T ray hwnd,

O~A 27 a7 LA (microarray), DNA~A 27 a7 LA (DNA microarray)
Bk %2 72084 D rDNA Z U N2 Il CTHRANE L W THEE/ LIS (=
A 7mT7bA) B2, BB O Lo sotER S e rRNA 23 T L, Ao
TV EA X LT rRNA BT 5 2 Sk, A OREM 2 FE - BT
T 5 5k, WAEW LR LTe rRNA 7 F 2 BT ICH WS 720, EERYR
FEFTSFRECTd 5,

(OT-RFLP (Terminal Restriction Fragment Length Polymorphism)
ZOFHEZ 16S YR Y —2 RNA BIEFAERNE LTI/ rY T 7 0 —IT &
THHT L., BAEMIBE 2T 2 515 Th 5D, BRI, rRNA E5 170
Ex B RmE S LT 7T A ~—% T PCRIZ X - THIME L, PCR FEY)
DI PRI AL TS D T Rl i 2 08T 3 %, DGGE 1 & [RARIZIAEAE O
WO, BELOITZ21T ) 2 &N TE D, (Liu W.-T. et al. Appl.
Environ. Microbiol., 63, 4516-4522 (1997)) .

Ox /) 7ua7 ANk
X ) NI SHSOE TR ZERICED A TH Y . MEMRITIAL 754 LT
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Wo, ¥/ TR T A EER ) v EEEY— L LT L, I
BENDF ) L O TROLHEMEZ ST 5 2 LIC L > THAEMRED 537 %
RS 5 i Th 5.

O fhoJiiEsE LT, U NeENEVIERE (PFLA) FE01dH 5,
Ik : Chemosphere, Vol. 39, No. 4. pp. 665-682, 1999
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=Y T HARM

6) | B LEFEHoK T HiE s AVEZE DR T ik
s AL FEERIROK T Hik
4. BEEHOGE
(1) | RS O P, 1k 5 R
(2) | SRAWE 5 OPLEG 1R kR
(3) |EbxtGE (MBS T, H

R % B Te) YRS 1%
#

(4)

22 e BRI O B i

(5)
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ESUS TIPS NV AOE TSP N

5 1) TEMZ LD A AV AT 4 =— a URIRRE O @ 15
B SR E O IR SNTENAE 2B A R R <GEAT

52 &,

(% 2) LOXROEMOFEICEH L T, LM IEEE L-id# a2 EI 5
LA, Bk E L TIRAT4 52 L,
% 3) ZOHKORKE &1L, AKREESRKA4L LTS,
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(4)

FALTESEICHE O b S E (WEIDIG C, TRER Z 5T, ) DI O 6
PE, MENZIE UL RIS~ D BT B L 7220 R 2
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FALTERI U o > TREVE SR 2T 256818, HEEEOR TR O YEWE
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FXIIM A~ DRI IS L T2 2 R 72 45

73




HEE 1) EMCL DA F VAT 4 =— a3 VRIHTEEH O © [H=

B AERBRESORERHLO I (R SR EZ B IZm AR
<FREATHZ L,

% 2) LOROFMOFERZEH LT, L0 FEMZR XX L7l a2 5
LA, BIRRE LCIRfI4 2 2 &,

5 3) ZORMORE ST, AAEESIKAL LT D,

74



WAL AV AT == a b R R EHI R S LRI O A AT HED
f& iz oW T

PR PE R RB G MEBOR RS « —e X7 —7

MR SRR R T
BRETAH K « RKERELR
IKERBER R
K4
HEEH
(5

(FEA BAT, 3CGEE ) IC X R 2T 7o, L EFHEONEIC DN T,
ROLEBY —FER ATV JmH L £7,

75



AR O — R

£ A H

LEEK S 1o2
HIELEDL

AL e
EEONE

VALK
5 OFRH
75 E I

HE 1) EFETLEITOLTRTRHRATLZ L,

(% 2)ZHONFIZEE LT, LV NA IR L=l 2 23 2 558121,
Bk E LCIRMT5 2 &,

(5% 3) R E = T OB a v —%2 RG22 &,

& 4) ZOHMORE 1L, AREERKA4LTDHZ L,

76



WML DNAFT VAT g == a FIRFREHIEE S <L F R B O L E ()5
R ISP | T DN T

PR PE R RB G MEBOR RS « —e X7 —7

MR SRR R T
BRETAH K « RKERELR
IKERBER R
K4
HEEH
(5

(FEH BT, SCEH5) ISRV MR 2 T b F G R ONEICHOWT, (e
. FEAD O (FrEf, 40, UER) ICEERL > T2OTHIEHD LB 0 Wk
LET,

7



L% EELCHAZEORTOHALZTRLATLI L, )

EEER, 40, REBEOL T

G

| T (EERS )
AR Tel.

X | REFOWAL - KA

= | P (B HEHRS )

e SEAT Tel.

A | TR R4

ZHEAT (BELTCHAORERERIORNEZTLATHZ &, )

= |FTEH (EEEKS )
AR Tel.

® |[REFOWAL - K4

= | P (EHERS )

e A Tel.

Ar | ERETR KA

fE#41) ZOMMORE ST, AAREERIEALLTDH L,

78




v. 2 # B H

79



WEPICEBABNAF VAT T -3 FIBIEE
(&R :FERR17F38308)

80



OMEMIZ LD NRA A VAT 4 == a3 FIfEEE
CPR-CAERFPESE R - BREEA SR I 75)

H

b

el

Hr 2R D ERL

A BRSO R EETAIL D FE i

b FEEO RN L O T

PR PEZE R B R OVBR T KIS L D e

WEHH

]

S KOV E

NAF VAT 42— a3, MAEYWEOBE 2FM L THRWEEZ S REST L 2 &
[k oT, Tl HTFKEFEOREGEOEIL AN DEAM Th 5, BREG RGO EATHY
FiE & LTE, BEITIE, AP0 TIE R OB AE RSB OTE S5 A R TR FET
DI, WAEHERIAT 4 F VAT 4 =— 3 X, SRR Y E ~ O T EEE
AL, AT F =R < —RENTEEE T IR e rTREMED &
0. FERkOFEHIFO—2EEZ LN TS, EMERIAT 2 M AL AT f=—
DO THRIC, NAFF =T AT = a 250 T, EICHS R L E O
THYCHRT L, UTAE, BREEVHY LM & L COERDNE £ - TH Y, A% OF AL
WS nTnsE2ATH D,

WAEMOHBRFIA E R NA F VAT 4 == a %, BRI EZ 0l E 2o
DOFETDH L ARHRICT VX, GRS T, P AKEOEENED LD Z &IT
FoT, BRE L THEER~DORBR NA~DRBEEZ KT S Z LA TEs
DTHS,

FRZ, WA T A =T AT —vaid, —RENZIE, BRRED bl L7 E DM
AW EER L TR SN b O2 BRI ERBICEAT S Z LIck- T, /HREN
A, WTKREOEHIENS D ETHLDOTHDN, ARER~DFEL NA~OHHE
WBEHEZDBZTNANLNE NIV ENE, HOENUDREMEOFMZ I L <
MOFIMT 2 ENEYRFEEL L TEMNTOND LD THL, LLBRns, 20
BRI, FEEIE > TOEERBRNREL . ZOR— SNZfHiETFIEMFEL T
WRWDRBIRTH 5,

ZOMAEMZ L DAL F VAT o =— 3 VRIRTRSE (LLT 88 2v5.) 13,
EMEFRIRT DA A VAT 42— a VOFRTHRIZ, XA A A =T AT —v a3

&
L

# ?% H
|

& ®
b HOE
g WM @ o

%
il

%

_81_
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