55 51 MIEBE LFIIgE 7+ — 7 LG4 - 2014

-5 MAEYEGEFI—Hh—ZRHLV:
JGE KRR o (D B {55 3 TR R AT

Oin ="« B)I| BHR - FA =7 -HE AR 2@ =B -

BR OEHE - HKE HBZE -REK B
TR RERESR TR EGHED (T 400-8511 (LIBLR FRFTE H4-3-11)
ALK TS (T400-8511 (LBLR FRFATE A 4-3-11)
SRR SRR AT (T400-8511 (LFLR F TR H4-3-11)
HEREER (T330-0063 HERS Wz EmiHMXED3-14-21)
SENEERR R (T351-01978 F RAIE HFE2-3-6)
* E-mail: g/3mr005@yamanashi.ac.jp

1. [ZCBIC

KEEFD7 VT RARY VY LR TAVTT, /8
T A VA TR EOREMEMOREL, TARLEE0E L
1#, FEEBHRRDOHK, BABOEMIC L 515
PeDFBEZITTCND, O, BREVKOERIZ L D
IKRBYHED Y A 7 &R T 5 BT, EERRARNY
TaA T ASLFRERERNAKIBE 7 7 — (FRNAZ 7 —
V) 72 EOWAREG T~ — 5 —% T E B YRR
PIEETHDL V25D,

AW CIE, BT CTERE L) oE K,
TE, REEMEEELT DT AT A LFRNAY
7=V DI~MVEEEZRIE L, KRR L OBERA N2 b
R I51T 2 FEAETH YR A fRtT L 7=,

2. RERAGA

(1) BUHODIRAR

201145 A ~20126F1 D97 7 M HHB 1Bl OBE |
HINORAAZ R LT GHSOE) . = OHIciI3~SH
Wi > CRE 7Rk 2 MG LB~ B 5
FNTWD Q014E5H10~12H, 20114E5H24~26H,
20114E7H 19~21H, 20126£1H20~24H DFHE]) ,

(2) F-RNAZ 7 —DifilE
a) FRABE 77— CORES LU TS v DB
Salmonella enterica serovar Typhimurium WG49% 75 15 &

TRWET Sy 7N L > CRIFR KB 77— (F
Z7—) BRELZ, BRLIEFZ 77—V DT T v
FIRABIH -0 BoR8E (AFH278E) HEEEL, IREMIlQ
ZKS00pLIZEfR L 7=,
b) FRNAZ 7 —CDEEPCR

SELT 7T 7 TN S INBLERIZ & - Ciilik %
HhHH U7=%%, High capacity cDNA reverse transcription kit (Life
Technologies) % ANz R ERNIHE L7z, FRNAT 7
— VORI RARERPCR (40YA 27 Lv) AThtL,
CEZRE LTz, TORE, CHEA20LLT OHEITITED
Ty JIXRECBT 5 LT L, —0, CHEid20%
2 DA OBEFRED L 0 EE L2 RTREME
EZ, U, W, IVEEDIEIZFREDFIETERPCRAZ M
L7z,
¢) F-RNAZ 7 — OB BIEFHOFMTHREOHEL

T, F 77 —VOFRTBELZEH L, Ok
F 7 7 —URNIEBRHTE > 72 30BHTIE, BREBBRAR (50
plaque-forming units (PFU) /L) @ 1/10 Df (5 PFUL) %
BEXTF 77 —VOFEREIREZHE LT, i\,
B L7 F 7 7 —VOERTRE & &G THOMER
HEES T v 78 5D 2BEEHIZ, FRNA 77—
DB T REOFER I ENREZ B L,

(3) BEHEM/NY TOA TADAIE

P, BEERNAY T uA T RAOEEE T2, &
FHOOMLZ B A /L — A (FLER045um, HEE47mm,
Merck Millipore) CTAuif%, FEZPETEKIOMLE 7 > FAR
—VEMEBE T IS TR E N T LT, ARA R T

-B51-



Concentration (loe PFU/L)

Goncentration (log copies/L)

RBIROEREH LWRINE IR Lz, TOmIbEic
PETIRIRSmLZ N 2 CRBEDBEE 1T o 12, 1R O5 Bl
fE (2000xg, 1053, 4C) ZATV, HBONIILEDOEN
ImLIZ72% £ 9PBS (—) ZIRMUEBMERE Lz, v
T, PERH>>QlAamp DNA mini kit (Qiagen) % FVNT
DNAZHIH L7=%, b b, 7%, REEWEREEET
BRI T AT AR 2 T A ~—BL 0T u—T
% IV ERPCR (454 7 V) 1Tk LT=,

BEERRAST T aAT AOEREHRELZEHTS
B, JERHTH - 7280HTIE, BRHBR (10 copiesL)
DUI0DFE (1copyll) Z5Z THE LT,

3. REMER

() BHICEELFO7—2D TS5 v I DREE
BN SHEELT-FT 7 —V DT v 7 ZRIE LI
B, FRNAY 7 —VOIEENR54% (151278) & B L 7=
7T 7 ORTRHES LTHEEL TV, BEHIN%
(62278) , TIEEIXS% (15278) , IVEEIF0% (0278) T
HoTz,

) EHPOFRNAT 7 —COEEEFHOBE
FRNAY 7 — VK BE THOBELS 2 R-1NRT,
ERPEREEY, FRNAY 7 — VIHE)32.03 log PFUML T
RbmEdol, EORICIRENE D> T=IHEIL158 log

mmmm Rainfall —e—Whole F-specific coliphage - Genogroup |
- Genogroup it 0 e «-Genogroup il =g GENOGroup IV
5 !I I|III|| T II T 0
4 + l - 50
L 1003
5 | £
- 150 =
2 1 £
- 200 £
1 4+
() -

2011/5/1 2011/6/1 2011/7/1 2011/8/1 2011/9/1 2011/10/1 2011/11/1 201

E-1 FRNA 7 7 — V& B FREORELE)

mmmm Rainfall  —g—=Human-Bacteroidales - Pig-Bacteroidales  =Rumnant-Bacteroidales
10 T ’l “I"ll‘ Il T | I T ]I f q‘ﬂll I ’ T | T xl “ 0
. | t |
- 50
8 -
10039
6 150 é
5 -
200 &
4
250
3
(-) - 300

2011/5/1 2011/6/1

2011/7/1 2011/8/1 2011/9/1 2011/10/1 2011/11/12011/12/1 2012/1/1

B2 EERRAINST oA T AORELE)

-52-



PFUML CH -7z, F7o, XFBWT, F77—I2k
DR LFRNAT 7 — VIEEORENE < 72 M H
0, AEIDBEFRA XV FETIZBWT, FRNAZ 77—V
B IBEOREN EFT2EMIch o7, —F, WS
IVEETIE & A SRR &g Tz,

Q) FHHPOBEEHRMNY TOA TADRE

EEBRI A T uA FAORELE# K2 (TR,
BBERIZE hRXZ T AT AN 2% (16/50) , T XN
7T RAT AN 50% (2550) , KB NI TaAT
AR 84% (42/50) L 720, BB N TaAT AN
BRbEWBERTRHENE, £, T ENOERMFE
IR 403, 462, 509 logcopiesL ThoTz, T DOFER
Mo, BKHLR O BRI H 2 FEEFRE R b OHEEF
YD AREMEARIR S Tz,

2011 4£ 8 A 16 BICEH L7-ABHIRBW T, & b
T AT AN 976 log copiesL. & ERECRIHEh, ZD
BRI E N OIRWEETGY A T QO RTREMA RIR S
T7o ZODRi& BIZ 42.5mm/d DN H 7203, F7 7 —
VEBXO FRNA 7 7 —UEBIGTHE, KBE, Kbl
BEOREE, WEIITERLFRE ChoT,

AFZBNT, FNENDNAY T AT RTRENE
R BB SH -T2, Fiz, 4 BIOBERA X h&TIZ
BT, N7 T AT AOREN LRI AEMICH ST,
BC T Z s FalF AL, WThOBERA <Y Mok
W, 2USRIRE LR AR L., ZORBRND, BF
HIZKEEZ 1 B OB PERRE g > O ORERH R £ DFE
BT TND Z LSRR ST,

@) EEFEEKRBREED) R

AZR L OWERRHAKRRCRW T, BEE/FRA N7 T
AT AEREMETANVADEEL LTHWLN TS
FRNA 77—V 18 NEOBREN ER L2 2030,

A ZE LRI E PR X OFEEBRROEFFIIL D
KBRBYGED Y 27 BEEDHZ NIz, F7z,

B U EHRE & fidL, HRis ARSI ET 2 2E)I
TOWFEER 0L il Uz,  SEE)ICidf - TiiRo
t M T A FADEED 63~69 log copies’L Tih-
7Dz L, 7F - KRB AT T aAT AOREN
3.0~35 log copiesL. LAEVME T o7, Th&RiRY,

bt hOHZ2 LT, EHRICLE T D EER B RO D
FEBEG D RZTTND Z EBFRRINORHS TH D L2 D,

4. FEH

ARFFETIL, AGEAIRA | D—>TdH HFIR) | TERE
L7k AW CREEB YR O 21T o 72, TORER,
FIADBE S D472 5T FEDEEFY DO EE T T
WBZ LMoz, £, AFLERERCIE, B MR
T OGS ROBEFEFYU L D ARRBYLED Y A 7 D3E
FDHTEIVRNRENTE, AHIE, BERHKRRCRT 5%
EBROFRFEREETET 5720, BRHARHIEAK
IR %48 < B L CHEIB YR DT 21T 5 TE TH D,

HiEE . ARFZRY, BlEEREAEE (26289182) XY
ISR EFE (23-1211014) DBIFIZ L Y Efi
L7z,

SE3H

1) Muniesa M, Payan A., Moce-Llivina L., Blanch AR. and Jofte J.:
Differential persistence of F-specific RNA phage subgroups hinders their
use as single tracers for faecal source tracking in surface water, Water
Research, Vol. 43, No. 6, pp.1559-1564, 2009.

2)  Wolf S, Hewitt J., Rivera-Aban M. and Greening G.E.: Detection and
characterization of F+ RNA bacteriophages in water and shellfish:
application of a multiplex real-time reverse transcription PCR, Jowrnal of
Microbiological Methods , Vol. 149, No. 1, pp. 123-128,2008.

3) Lee CS. and Lee J.: Evaluation of new gyrB-based realtime PCR
system for detection of B, ffagilis as an indicator of human-specific fecal
contamination, Jowrnal of Microbiological Methods, Vol. 82, No. 3, pp.
311-318,2010.

4)  Furet J. P, Corthier G. and Gourmelon M.: Estimation of pig fecal
contamination in a river catchment by real-ime PCR using two pig-
specific Bacteroidales 16S RNA genetic markers, Applied and
Environmental Microbiology, Vol. 75, No.10, pp. 3045-3054, 2009.

5)  Reischer. G. H, Kasper D. C, Steinbom R., Mach R.L. and Famleitner
A.H.: Quantitative PCR method for sensitive detection of ruminant fecal
pollution in freshwater and evaluation of this method in alpine karstic
regions, Applied and Environmental Microbiology, Vol. 72, No. 8,
Pp-5610-5614, 2006.

6)  Watanabe M., Fujino S., Haramoto E., Nishida K. and Sakamoto Y.:
Analysis of fecal contamination of environmental water in the Kofu
basin and the Tamagawa River using host-specific Bacteroidales and F-
specific RNA coliphage genetic markers, Proceedings of Water and
Environment Technology Conférence 2014, p46,2014.

-53-



