RNA ZHEf) & L7 @& RT-PCRIEIZ XL A
bt bGP B B O fEMT A O B3
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1B EEM RT-PCR IEIT & AR O i BB IEORESE e, 7
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TR S )5 - =SOSR SRS STSRRSSRRT 7
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H2E EEMRT-PCRIEICEL Dt MNEWNHMIBEREMNT S AT LOESE.......... 19
2 19
L e TR O 5 -SSRSO 20
B oo ettt ettt et et e ettt et et e e et et e e re et et e e e e e 24
B = USROS 27

¥ 3= TEEM RT-PCR EIC X 5 b ¥ 410 Enterococcus,

Streptococcus, 33 & O Lactococcus DFRH ... 30
R e vvevve st sttt 30
FABEES LT e 31
B R et 34
FEBR e s 38
B e 41
FIFISTHR oo 45
B et ettt ettt ettt e et re et be e 59
B e 83



Cr Threshold cycle

CFU Colony forming unit

DAPI 4', 6-diamidino-2-phenylindole

DNA Deoxyribonucleic acid

FISH Fluorescence in situ hybridization

PBS Phosphate buffered saline U v ERRE AR PR AR K
PCR Polymerase chain reaction

gPCR Quantitative PCR E A PCR
RNA Ribonucleic acid

rRNA Ribosomal RNA 7R Y — 2 RNA
RT-PCR Reverse transcription PCR

RT-gPCR Quantitative RT-PCR A RT-PCR

TE Tris-EDTA
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B
il

b MNERMEE

t N OEERNIZIZZHESAERWEDREDR N T AR B R AR L TED,
Z OEMERRBUEMIE R TR L CTIENMESE & X5, b MBPME I
Firmicutes, Actinobacteria, Fusobacteria, Fibrobacteres, Proteobacteria, Treonema,
$ £ Y Bacteroidetes @ 7 -2 DFFIZ £ 7273 % 100 ~ 300 FEEH D F R HAERL ST
W5 1] » ZNHDOEBL~VITEEIC LY #EMF 19 H7- v 10° @25 10" 8
IC R SHIPATIHEFIZZEETH LD, ZOMBRITSEBEAIZEAE TH Y 2L EL
TV, IBNME SRR ILS E S EREMEEZAGL TRBY, ToRENR
bOL L TEMZREME LELZETLS 2L, TOWE THERBRSBEDE %~
PEAET DL [2] , AR G CEE (IBHe) 2252 & [3]
BEDOE ONMAZRT L [4] , BFEOREREMAMEMNT S L [5], 4F
RIRRE PRS2 & [6] , REDMON TS, IBANMEEILZ N O
REZIT LT EDO@FIRRE L BEEICBER L TRBY, ZONRT U ADRHNL Z L
RV IGOMRREE (TF, (58, WEERERRE) ChE (L%,
BIGMERGR, 7a—9W, Kk BolEEIIND 2 EDRRBINTND
[7,8] o 7z, IWETIHBNMEENEHIB L RIAZRY v 7 v Fu—ARE
BT 2 2 L 2R TR HKRNTREESNA TS [9-11] . — /5T, BF
[12, 13] Lfa EOMEERIRRE (5, Fiin) [6,14] , ERGOAM [15,16] 72 &
PEWNMEE ORI EE R L 525 2 LMo TnWb, LT,
b b OREEEIC BN TR L IBNMER: & OMAEMZ S0CT 5 2 Lid
FEFICHETHY, ZOTOITITET Z OEMZEERERRR DM Z IE
IR T 2 2 BB ETH D,

R PRI B 2 D ENT AT DA B
T PN 3 D RE R O IAT 12 TR 1B T L W fTh T X 7=, 1950 £E4%|T 134
S ORI AEST SN [17-19] , ZHIC X D RIS E M EZ T h 5



5 N B 2 O DS IREEIC I D & ST & 72 [20] o BEFRIEIC K MRt T8 &
LT, ETHMEMBZ AL 7S O 2 25O SR S X OFEERIRES i C Bt
L, ThDEHRE MRS T THET S, VT, &R EICEELE
IR =—ZOWNWTC, TDOTV T LAEEHECEERER EOBEBEBZICE > THEHEEE
FEL, SFHEHEORHKZEET D, IDICHMELVOEREFRDHI21E, o
B L7 HERRDAEY) « EALERMEIR S D WX E RO R AR RLC 3R, HURME
72 EDERDOHEME ) & W T KRB EHEZ S > TEHED[EENMTRbivD, K
TR, LT DMIENRIK 1 gH7=0 100 EEE OERWVE L~V CTIFEFE
THHETH, TNZRIICHBEEET L2 LR TED, LnLans, o
WO ONHERIIZ KA ) LA LI L 325 5 2, B OR ER X
FORBIZTEDE ZAMRKENVEWSREANH o7, £, KRS H
OPEREIC L DB A 2 109 <, BIZITRIEN BT & 255 ITITEBROREK
KO HES SN, BT 55T EMNE T 5H 2 RBIRAITHBETE 20
ZERBHDH, IHIT, HREEEOMEBEOFEICLY, BEOEEEMSRE L
52 MBI E RS D 20%50 5 30%IZBRHIVTND 2 ENR LN E RS> TE
72 [1,21] .

—J7, 1980 LV 45T « BARFHFENME SR FOSEICHN O D K
Tl otz WEESNTZERD DNA OHIEHK (GC & &), DNA OHgHEls
OFAFEME (DNA/DNA hybridization), VU 7R Y —2 RNA (rRNA) i&fs1 OS]
IREZPFRDLZLITEY, MEZ R E OBEIZE DWW T - [FET
HZLENAREE Ie ol RIS, MO U R Y —AEHEKT /N0 T 2=y
~ (16S) IZfFET 2 RNA = — R 9 585+ (16SIRNA EIn+) DALY
DfRFENBHNED, ZNEEE L LR EMEL VWb D L5 i
>72 [22] . 2ThEZT T, BNMESEICAERET 2HEREZ 0L < OME %
BRI LIk - FE - EET L FESPHBINTE T,

S FEMFRIFIEC K 5 BB # ORAT
Y TAMPFITIEIC X BB O CHEM & S5 165 RNA IR T



ZT R TOMEAEICHIBET 2B FTHLD, KBETFHIZITIZE AL EOMET
HEILBCAN S — B ORIk L, MR ORE « 7 /V—7 « WHIZ X - TESIO
B DO OAIEFEIRDAEAET D, T O A EFEIBIZ T 2 RS O %
FALCHEME - HRARORBRIEZITO 2N TE D, TR LMITEDRER
72t & LT FISH (fluorescence in situ hybridization) 3%, 7 > % Ly —/r o Ak,
T A=V ME, FFRPCRIELREDRD D,

FISH Ik &1, REEDOREED DV T EEICRERMN e s A%~ v — 7 2 IR
(iR S, BREOIEREALIIANA TV E A XSELZ LIk, 2o 7T
N EHEOCEAMEE T TR, ERT2HETH D, BB FICE, BEHEE
Z BT 5720, MEOMNTEBEE L TWD 16SIRNA I F R nbid, K
THEORRE L LT, MAEYMOEIES LIZITREY TOMED O RIFE R LT
FEBETELIENRDITOND, BEEOEWT —Z 285 72DI21%, T
MEOHEN AR TH RELD B LZ 05%L, EOFEG THIET HLERH Y,
ZOFORH TIREILESE 1 g H7-v 10° @5 10° HThsd, ZhETic
BB D EBERF )~ 1 — 7' %>, Bacteroides, Bifidobacterium,
Eubacterium @ BEREAF I T 0 — 7 2 WA EZ < @G I TVn5
[23-26] . £72, 7u—HA R A—F—FHNTL 7T L ERHT S FISH-7 1
—H A FA RN —ELHWLRTEY [27, 28] , ZOHETITEILIBEMEEIC X
5B UG KOG T — Z OFENTICHE 5 JHMER M ER 2B b 5 2 L s T
25

T AN —r o AEEE, EEGRIH S 7. DNA 2R S LTl o
16S rRNA B 1C i 72 7T A ~—Z JHWIZ PCR 24TV, 15 b AV IR EER) D
WA 2 fifat T2 2 LIS K D E M 2 T T 5 TIETH L, Zhididszm
—U I A7 5 Y —E 1, 29-31] & v —4 2 RE [13] DR DIENTFREN
b, FIFITHEEEDE KIBEIC7 n—=2 7 Lictk, TOREICI D HES
nierm—rvaes—rrvrr7355ETh5, —hH, BEHEIZIE—XET1 %9
FPCRICEVHIIE S B — oW T, IR —7 oY —E2ANTH
Bt v — 2RI —7 v 0 735 5ETHD, ZhbFIEDRR
LT, RINOME ZZ eGP & OIS BT 23R @mamEohs 2 L



WHF NG, 70— 77 ) —HITIRENEMETH VT TE 57 0
—VHIZHIRY R o Tond, wEARE Y — 7 o — DB L Y Z oMLK
PEICSHES N TWD [32] o O&DDRIKIZONT 10 71— ORI %
e LT235 0, B~V 1 g H7- v 10° HoME M5 2 L 8T
D,

BNME BTN O TWD 7 o =7 Y v ke LTIE, AR
FE AR 7 VB Ak BN (DGGE : denaturing gradient gel electrophoresis) [33, 34]
IR ABL 7 VRS IKENE (TGGE : temperature gradient gel electrophoresis) [28]
T-RFLP (terminal restriction fragment length polymorphism) 7% [35-38] 23% %,
DGGE £ XN TGGE £ Tld, £7° PCR IZ X v #(#H DNA H1d 16S rRNA i#Efs
FZEET 5, 50T HBIEEDICOWT, AR AR 5 5 VIR AR
PASInENT=T 7 U7 I K7V TEKKEI 21T 9, 50 DNA Wr i & 5 Ak
M DIENE S LI RELTHBEL, Tna7 v 7 s A b d 252 L Th
NI O E i+ %, £/, T-RFLP 3£ TiL, 5 RMAZELER L1-7 T
A ~—% 72 PCRIZ & ¥ #{#H DNA H1 16S rRNA iE{nF % PCR R 2,
O HEEEY 2 HIREE R T Lo %, 2O S Vo Rkl 2 & i
DNA Wi & % ¥ ©° 7 U SEXIKENEZ AV 2 DNA & —F ¥ —IZ Ko Tt
%o MIREERIC K DUIBEALIC LD MR ROBWEZREE LTHRIEL, £
DI - FSE « A ZFEEZMH 5 Z LI X0 TP OB ERS L OEIS %2 H
Ed 2, THWOHEOKEE LT, MEHEOENZ /Y FPE—27 & LTHE
ETE5 2L, F72 T-RFLP IETIHBRIENIIER IS CTHD Z L ETF b D,
7ok, RIBIZ X 0 BT & 2B IX3E 1g H72 v 10° UL EOME IR SN D,

RELA) PCR 1T, 3518 X 0 it & 4172 DNA Z 858 & LT 16S rRNA 151 %
R E LToRE « WRRHRA T T A ~— % W2 PCR ZATV, £ OIEIEEY %
BRIKEIRLY TV X A A PCREBEIZLVRINT A2 HETH D, FEHIHE DI
Z R RAYIC PCR MR 4 2 AR FiE1T, THE TITHIT L7222 OO FEIT AT
R A3 & <, FEAE N M 19 H72 0 10° AL EThhiZEznz R
BT 2 Z &N TE D, FITY T2 A L PCR HE % V5 AT E &R PCR
£ (gPCR : quantitative PCR) & FEiEh, {8 th O BEAGHNE O B % & O YL



BRD DNA Z W CERT 2R EBRRIC K D EHTH 2 N TE D [39-42] , —F
T, BEEZTEETAICITEREEED DNA BNUETH D=0, EBRRNTITS
BlERE 2R P RE 72 M PR E S D,

=R EE D> D RERRRY IR FRATIE DB FE DA

PLETRI LT FAEWFERIFIEZH WD Z LIk, HIEEEZ 0B
(IR T DR I & S5 AT 92 C L 3 W RB L e o7, L L7
MB, Z O OFEORK M TIREITR IRV & SNDFFEAPCRIETHHEM 1g
H7=0 10° HTHY, RO L~V TIEIET DM 285 X < b9 5 120X
F T oTe, ZOFRERR PCR IETEWIRHUERE G DAL/ 70 2K &
LT, I3 29 TV ENHIRESND Z ENRFT b b, FEMEITITE
FARH R PCR OBREWE (B, MR &) RNE L EENTNWD 2D [43,44]
PCR IZHA T & 5 DNA EIIHEICHRE LT 10 pg FREEDS BRR & 722, BEEO K
Bk Ot B PCR PAE OIRBHEEZ % 5 2 L1280, PCRIEDRKHIEE % M)
ETEBLEZLNDD, TNOHLTOKBRIEIIRIADRNEEZDND,
INEFROFELE LT, MlaMIZmBEHR L TS RNA G FEERNET 52 &
WETOND, FICU R Y —LOMEET TH D IRNA 5311%, HMaPicE T
MO FHFIEL TWD Z ERMESILTIY [45, 46] , Ay &EIEMET
5 2 ST X VIERD DNA Z 1R & 972 FEIZ o~ Tl R 2 FREERYIC A BT
XL AREMEDN B B, — 07, —XAYIZ RNA IX DNA & Hli L CeEtEnik< [47] ,
BRI RE D72 E OBREERIEIN, £ AR OE 72 TR
D IRNA E0NEEIT25 2 ENME S TWD [48-50] , L7=28-> T, rRNA 53+
ZEBPEOFEE L LTI 2121, M OHEIFIRE L rRNA &0B%R %

IZTDMEND D,

Z ZCARMZETIE, b MBNHIE 2 KO EECCEET D EEE D S TR
ICEBTELFEL LT, METICZa—(FET S IRNA o F&2FENE Lz
EE M RT-PCR (RT-gPCR : reverse transcription qPCR) #5122 5 PN B w5 AT
VAT LD ERA T, £ IRNA 51 E24ER & L7z RT-gPCR & flE £ 0



WEIISHRETH 2 0 EHERT D700, AEORKHRE R L OWIERE % +
DNTIRNT 24T o 7o, e T, BN & O 1 TIRWEE L~ L TIEE T Dl
AAER L LT-ERE - HB - Y7/ —7 - BRI T T A ~— & ERLL,
ZDE W HERERBITEORE 21T o7, S BITIE, ARik% B REYLYE
BRE OIS T 2 2 & 2T,



®1E
EEM RT-PCR IEIZ X AME D RREERIEDHELE

Fr-im

bt NOGEWNICIZIZHE CHEMARMEDERERPBEI LTV D, ZhETH
P o D REER ARG DFRAT I X R ITEERIE IS K 0T T& 72, ITEZ TR
b5 FEE LT, 16SRNABR T A4 & T 2 50 T PR T IED G HE 5
DIENTIZRE AW DN D KD IZ o7, ZHUC KV BNICESICIFEET L 5k
SMERBEZ LMD ORI 5 Z E N AlREE fe o7z, L L7ed D, Zh
SFREOHIEE IR b @V E S5 qPCRIETHME 19 H7-v 10° @5 10°
HTHY, RWEE L~V TIEET DM Z T4 2 123~ Th o7z,

Z ZCAMIETIE, & MERNMEZ SR ORI E R TE 5 FEEH
I D=0, FMIENICERE L TV IRNA 2 F21ER & L= RT-gPCR BT &
% Ml E Bk OB 3 &2 MRt L7, & #)IC Enterobacteriaceae, Enterococcus,
Staphylococcus, Pseudomonas, 33 U Clostridium perfringens (245 217 72 BERE -
B HET T A ~—&2ER L, ZhOME%Z RT-QPCR {EIC XV A IS E B
RETH L0 EMRET Lic, KIT, FHEMEIZE L T, 5EIRkEBOEV) RT-gPCR
B X D WEE BN KT a2 g~ T, S HIZ, RT-gPCR JEIC LV b ME(E
OWEMRE B KO MLRICEIM L72ME 2 ME L, BFRIEICXDME L Dt
W AT o T,

ULy

£

MR X 05
ot FH B RR

Table 1-1 {Z7% L 7=tk % V7=, Escherichia coli ATCC 11775", Enterococcus
faecalis ATCC 19433", Staphylococcus aureus ATCC 126007, 5 J O Pseudomonas

aeruginosa IFO 12689" |Z->\\Ti%, brain heart infusion (BHI) 7 = 2 (Becton



Dickinson) (2 &V 37°C, AF5GRMET TIREEZE LT, B ER o CRU $oa i
ET D%6, WEHE BHI ZERIGHUTEE L, Tz 37°C T 24 IFfiaf<ussE L
T I FICR &5 2 e =—%FHH| L 7=, C. perfringens JCM 12907 (Z-D\»
TiZ, MRS 7 = % (Becton Dickinson) |2 & ¥ 37°C, &St CHrfE s L7,
F72, RO CFU FHIEICIE GAM ZERER M (H KSR 2 Hv, Zivax 37°C
T 24 FEEIMERESEE Lz, 728, —HOHKISEEREIIHKT ¥ > 3— (Coy
Laboratory Products) PN C3Jii L 7=,

IRNA 207" 7 A ~— Dkt

b MEERND L EENHRE STV S EEIZOV T, DDBJ/Genbank/EMBL 7
—Z~_X—2ZJ 0 16S rRNA B{sAlsZ AF L7z, Clustal X ¥ 7 b7 =7 [51]
ZHWTHE LN ESN DL EESN 2TV, AR L2 /6 2 /ERk L=,
FEHIE S D Leig 2> & Enterobacteriaceae, Enterococcus, Staphylococcus, 35 X O
Pseudomonas |2 Z I E VR RAYRBESNZFIE L, £ b % b & ITHRE - B8 Fr i
7T A ~—%ikat L7- (Table1-2), 7235, Enterobacteriaceae (DU TiX, 16S
rRNA 157 L TREERRYRELSI S FE TE R o 72 2 L b, Jilik 23S rRNA J&
BB ZMNT T T A ~—%ikit Lz, &Gt L7 74 ~—RBS N>\ TiE,
Ribosomal Database Project (RDP-11) (http://rdp.cme.msu.edu/) [52] @ Check Probe
T r I L ERNT, T4 =2 O RNA BaFES & DR RN &
R LTz,

b b R

At B E S A B o SR O R BE 19 A 0 BRERES AL 7o PRt 38
IR ZE AT, 8 1 g OHEIEZ 3 ml OB EREES H { KH,PO,4, 0.0225% (wt/vol);
KoHPO4, 0.0225% (wt/vol); NaCl, 0.045% (wt/vol); (NH4)2SO4, 0.0225% (wt/vol);
CaCl,, 0.00225% (wt/vol); MgSO,4, 0.00225% (wt/vol); Na,COsz, 0.3% (wt/vol);
L-cysteine hydrochloride, 0.05% (wt/vol); resazurin, 0.0001% (wt/vol); Lab Lemco
powder (Oxoid) , 1.0% (wt/vol); glycerol, 10% (wt/vol)} DA - 7=ikBrE F = — 7
([CERELL, ZThzEY 7L bR FseET £ TR L7, BFERTIC RIS %, &




BZHE L7 BT, dimsti s S 512z TH—IZE L, 10% (wt/vol) @
EEBRER A IFR Lo, 2 OFEFEREKRO—H % IO RNA fi ks K OE3ETE
(2 KD I 2,

HH IR 2 R AR {0.0225% (wt/vol) KHoPO4, 0.0225% (wt/vol) KoHPO,,
0.045% (wt/vol) NaCl, 0.0225% (wt/vol) (NH4)2SO4, 0.00225% (wt/vol) CaCl,,
0.00225% (wt/vol) MgSQO,, 0.3% (wt/vol) Na,COs;, 0.05% (wt/vol) L-cysteine
hydrochloride, 0.0001% (wt/vol) resazurin, 0.05% (wt/vol) BACTO agar (Difco) |,

0.05% (wt/vol) Tween 80} % VT 10 5 BLFEAIR L, 8 B O AR E O A 50 pl
Z DHL 2ZERE M (B OTAEMIEAIIZERT) 36 KLU NAC 2ERE . CREMES:) (2
BIR LT, AREHZ 37°C T 24 FrlaFbss Lo, B bicktshiz=an
=—ZoWT, HRBEIO 7 7 L4 A7) & Enterobacteriaceae ¥ K Of
Pseudomonas & HEE S 1% & O DOEE A FHI L 7=,

b b I oD A R IR

fEH R 2> B ERIML U 72 KRS ML IZ 1/10 B 3.8% (wi/vol) 7 =iz kU o7 Aok
WR Z W U CHUERE ALEE U 7=, 2 ml O HUEE[E & (C S. aureus B L O
P. aeruginosa OHEF R E k& 10 PSRN L7 b O Z 40 ul I L7z, &9 7
L9 5 0.5 ml 24 RNA iz, Bo> 0.5 ml ZIRRESEEICH LT,

M > 7 % PR AR KIZ K 0 10 5EEREAR L, 8 B O A BIRE O
& 500 pl % 55°C (24 L7- BHI ZER B 20 ml SIEFIL, ZH A= CHE
LEMk L7z, 37°C T 24 FE4FRE: R L%, B sz an =—of@#k
ZEHHI L7,

1/
Xl

1% RNA filiH]

SRR G REIE 50 pl, ZE[ERMETR 200 pl, Mmi&sCer 500 pl) (2, 2 f%
&0 RNAprotect Bacterial Reagent (QIAGEN) Z/lx, H"/7 v 7 AT LD R
L7, =R T 5 ofHEE Lctk, =008 (5000xg, 4°C, 1043f#) L7z, k
a3 _XThRELE, -80°C THEIRIE LT,

ERERFIRICIEE 2N v 7 7 — 450 pl [Buffer RLT (QIAGEN)  346.5 l,



B-ANHT hxH ) —) 35, TE/NwY 77— (pH 8.0) 100 pl] BLOH F
A —X (H£L 0.1 mm) 300 mg (BioSpec Products) ##s/iL, FastPrep FP120

(Bio101) (C& W HJ L~ 50 TL oML <HRE 5 Ui, BRI /KESR >~
= /—/L 500 pl Z%INL, 60°C T 10 s SEe, Tz mu R
AT INTa—b (24:1) (CIA) 100 pl Zh0x THEE L7k, =008k

(13,000 x g, 4°C, 55fi)) L7z, EEZERIO~A 7 vnFa—7IZEIRL, Zh
IZHREO CIA ZINA TR L7, HERSEICTEOOBEL 72, 13 400 pl
RO~ A 7 aF a—TIZEI L, ZHIZHFEEOAS Y oL T La—LEB L
N 1/10 %20 3M FElET ~ U w7 A& Iz CTHEVEFN L 7= 1%, 0458 (20,000 x g,
4°C, 10 77f]) L7z, EEEERVERWZHDIZ75% =4 7 — L 500 ul %% T
HREIRFN L2, mO58E (20,000 x g, 4°C, 243M) L7=, EE#FBREL, F
2 — 7 N & R S 72, 50 pl @ Nuclease-free Water (Life Technologies) Tit
B 2 VR ST b 0 % 4 RNA MR & LT,

Feu T, 2 RNACHAIEHAEIRIZIEA LTV 5 DNA OFREEIT > 72, 4 RNA H
FhiHE R 42 &, 1 x DNase | Buffer (% 1 7 /31 ), 3 £ O RNase-free DNase | (%
T34 A) 20U ZETeNE (& 100 pl) % 37°C € 20 MG S B,
Z D, KSHIZ Nuclease-free Water 200 pl, /KE8F1~7 =/ —/L 150 pl, BEL O
CIA 150 pl Z¥sn - HEe L7, =050HE (13,000 x g, 4°C, 543f#) L7z, L
BERO~A 7 aFa—TIZFRL, ZHIUCERED CIA M THREE L2,
FERSMICCRODBEL7Z, E1E 250 Wl Z3lo~A 7 aF 2—7 2L,
FhHERE & FIERIC T v a3 — ik 21T > 72 %%, 50 pl @ Nuclease-free Water {27k
B & ViR S &= b O &2 RNARIR & LT,

RT-gPCR
QIAGEN OneStep RT-PCR Kit (QIAGEN) % M\ 7z, RT-PCR (%, 1 x QIAGEN

OneStep RT-PCR buffer, 0.4 mM dNTP Mix, 1/20 &= QIAGEN OneStep RT-PCR
Enzyme Mix, 1/100,000 £ @ SYBR Green | (BioWhittaker Molecular Applications),

06 UM %7 T A4 ~v—, B2 ul OF RNA KL Z TS (i 20 pl)
TIT 272 BANTBUGHK A 50°C T 30 22 FINE % 2 LI K 0 WG SR 21T
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RV, Z O, WEAGREHR 2 JE S D T O RIIGHK A 95°C T 15 srfEin# L
7z, %EVNT, 94°C T 20 FPfil, 60°C T 20 FPfil, 72°C T 50 Fbf] & INEL 9~ % —if
DO TFEZ#EV KL 40 BTV, ZOHWA 7))V T L I\ZHEIEFEY D&% SYBR Green |
OEFEFE L L CHIE L7z, 5l& VT PCR ORFRMEZRET 572, Mg
W) DIEMEIRE DRI E & 1T - 72, 94°C T 15 BRI L7=%%, 60°C 75 95°C (2>
1T TR 0.2°C OIEEE TRERNCIRE 2 L5 S, HHIEEY O ek fhifR 2 BUs L
oo ZHUHDO—EHDIHEIZ OV TIL, ABIPRISM 7900HT (Life Technologies) (Z
L ViTo7z, PCR #&T1, HONTHEMARIZOWNT, FOEHREDN—Z T A
B XUBEEZEE L, PCR #i#R & BE 23 2 %1 7 V%L (Threshold cycle :
Crfi) &R 7=, Z 5 DOfENTIZ X Sequence Detection System ~ 7 ~ 7 =7 (Life
Technologies) % FH 7=,

DNA fifi

AR D [40] 12X V@& STV D HFIEICEVT o 7o, BUBHT M B B K
50 ul & vy, ZizZ Xy a PBS (-) (D-PBS) (H/KME) A2z CTiha
200 pl & L7z, 242 1 ml @ D-PBS % /% CTHg#: L 7=, =04y f (13,000 x g,
4°C,5 73 L, EiE 1ml ZFrET 2 &0 ) —#HOBEZEEV KL 3[ETT- 72,
Z D% DNA filitt & Tof, ¥ 7 %-30°C THFERT LT,

RRAFIR IR E 2N~ 7 7 — 300 pl (100 mM Tris-HCI, 40 mM EDTA, 1% SDS,
pH 9.0), TEfafn~”7 = /—/L 500 pl, BIL AT Z7 A —X 300 mg # @ L7z,
FastPrep FP120 (2L W H /7L~ 50 T30 M L<IEE 5 L7k, =008k

(20,000 x g, 4°C, 55f) L7z, EEZEBIO~A 7 vnFa—7IZEIRL, Zih
WCEBEDOTEMfM 7 = /) —)b: Zaakibh AT INT)La—)L (25: 24 :
1) Z/NZ T, FastPrep FP120 IC X D /) L~ 4.0 TAS ML <#R& 5 L7,
PRSI CEODBEE L=, BiE 250 ul 2R~ A 7 o F 2—7 2B L,
T — KA T -T2, SN EY%Z 50 ul © TE Ny 7 7 —ICE S+
7=t D% DNA IR & Lz,
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gPCR

RT-gPCR & [ —#Hak DRI, 35 L O 2 pl DA DNA IRIK %2 & Te s (&
20 pl) ZMWT gPCR 4T o7, ISR %A 95°C T 5 ZrMlm#EL L7z, 94°C T
20 Fbf#], 60°C T 20 Fbf#], 72°C T 50 MM A MEG 2 —H D TREZ#: ViR L 40
BTV, FOH A 7L 2 L CHIEEY) D&% SYBR Green | O a2 YeiREE & L CHl
E LTz, 5l&#HEV T PCR DR ML RE T 572, RT-gPCR & [FIERIZHEIEEY)
OB B Lz, 25D O—HOKEIZ OV TiE, ABIPRISM 7900HT (2
X0iTo72,

AR DRIE

LIVE/DEAD BacLight bacterial viability kit (Molecular Probes) %z i\ 7z, #lik%
FEHHRIC SYTO9 (ihkdiz & 480 nm, =t i & 500 nm) 35 L UF propidium iodide

(PI) (hitdd & 490 nm, HEIEE 635 nm) & TN ZHKIREAN 5 uM B IO
0 UM IZ72 D K D ITERIN L, Tzt L7 IR1HET 30°C T 10 sr S S /7,
Z O, SYTO9 [LFERF FAYITHIE OMIKANIZIRE L, PHTMILEIE B R
L7cHIR D IMZIRZET 2 [53] o % D%, KIS A £ AA] : VECTASHIELD with
DAPI (Vector Laboratories) LiEFIL, ZNEAATA KT TR « IX—27 T A

WE A L7, Z 4% fluorescein isothiocyanate-tetrarhodamine isothiocyanate

(FITC/TRITC) 7 4% —% v b (Chroma Technologies) % F\ 7= Y BEKES
Olympus BX-50/BXFLA (41 /8 2) 2k 0 #iE L, 55N 7-H4 % Image-Pro
Plusver.4 ¥ 7 k7 =7 (Media-Cybernetics) (Z X 0 f#hT L7z, SYTO9 DI T
B I Afag (ZEH), BEONSYTO9 & Pl Oljh 3 T _HEYLth I L7 ik

(EHEB L OEE) ZHET S & FREC, 4 6-diamidino-2-phenylindole (DAPI)

(b 358 nm, HOEHE 461 nm) (2K Geth S oMl & iR ok
EE L LTHIE L [54] » TR THOBIEZ b LIRS X0 HiR P oA ERK
AR U AR = (SYTO9 Geta S n7-Mifudi | meaR T HPEAINT
HMAn%L) x DAPI Yefa |2 K D E K,
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RT-gPCR JEIZ L 2 FEEGIE
A FE AR B O YE MR O ERU IR L R O EidE 2 L 7= : E. coli ATCC 117757

(Enterobacteriaceae £ ), E. faecalis ATCC 194337 (Enterococcus), S. aureus

ATCC 12600" (Staphylococcus), P.aeruginosa ATCC 10145" (Pseudomonas), 35 &
U* C. perfringens JCM 1290" (C. perfringens), 4 @ikk4 18 FEfEEE#E L, ZDHEIR
DEBIRE % DAPI Yo iBIC XV IE L7, AR Bl & 7= RNA %
10 fEBepEA B L, DAPI Yetaikic L 5 HAc 5% 10° fl 6 10° Bl 5
% RNA % RT-gPCR ([Zffii L 7=, fi RNA && PCR 7 —# (CrfH) & Dkt
X0 A ERL L, ERRMESRO DRSO b O A EREdiR L LT,
AR O EHUE B ITIILA TR T8O RNA 28842 RT-PCR %175
7z R (MRFE AR 50 ul b4 o 5 5 1/1,000, 1/10,000, 1/100,000
), #{E (@ 20 mg OfiH% O 5 B 1/20,000, 1/200,000, 1/2,000,000 &),
i (ffE 500 pl O D 5 % 1/50, 1/500, 1/5000 &), LSSk, #55 RNA
I U TEMREDRRD B D Cr il 2 R E OFEEMFRITRA L, #575 RNA
- OFEEERE L, IS IV EEBRE L EHEO T EE
BT (MG 50ul, #M 19, MK 1ml) OFEKE LTRD,

7' T A ~— DR O

Table 1-1 {27k L72ERRIZCOW T, RT-QPCRIEIC LW 7T A ~— D EM DR
A EAT o T, B HEEOMES R DI S 728 RNA O 10° {EF Y 2§55
RT-QPCR ZAT\), & HEkEL 0 5 bivic CriE AR EMAR IR L7 RFIS, BEE
10* L ETH -7 b Dzt (+), 10T U T Thomb ozt (), %
DEOLDE (£) LHE L, £, HIEEYOTEERSERERDO TR
EEpoT-bOBEME () SHIE L,

e

#EtY 7 b SPSS 14.0) (HA IBM) Z V7=, 2 31 X A IEHE B o RS o fiE
MHiZITEEYG O 2 Vv, BT Y ORISR Z kD 7=, P<0.05 2 HE L
L7,
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(‘D%
RT-gPCR {545 L UV qPCR YAIZ & 2 iR IR A i oD HlE

E. coli, E.faecalis, S.aureus, C. perfringens, I5J:UFP. aeruginosa ®&-fifil5#8
EREZOMHS7ZH RNA © 10 HEEARKZ 8 & L T,
En-Isu-3F/En-Isu-3’R, Ec-ssul'F/Ec-ssulR, STPYF/STPYR2, CIPER-F/CIPER-R [55] ,
B L UPSD7F/IPSDTR D477 A ~— (Table 1-2) % FH\ 7= RT-qgPCR {EIZ &k B
HURE 2 g L= (Fig. 1-1), = OfE%, E. faecalis, S.aureus, C. perfringens,
$ L OUP. aeruginosa Tl RNA BN RG872 0 10° H25 10° EHO#iH T,
E. coli TIZ 107 725 10° fHOFEIH T CrEIZ %3~ 2 TRl AR TR D B
7= (R? > 0.99), En-lsu-3F/En-Isu-3’'R 7*F A ~—% v 7= RT-qPCR |23\ C,
RT-PCRFIEITIRA LTV 5 & it 25 DNARNAIZ HSK T % FE R A HE g 2381
BENN (F—F K4B#), PR 10" HORHCZ I & R R HEIE & % X5
THZENARETH 27,

RT-QPCR {EIC L DHFEHERI#R A qPCR JEIC L DN Ltk LTz & 2 A, dhff
SICRE AITHEGE ST, PCR HIERRITM FEM THRETH L EBEZ LN
7zo —HT, Y #lY T OfEIX RT-PCR 23 PCR LV & 6 725 10 X<, RT-PCR ik
ORI 7S PCRIEICRE LT 64 725 1,024 f5 @0 2 L 3388 B LTz,

7T A~ — O BN O G

ARk CHBUIC/ERL L 72 7" F A ~ —En-Isu3F/En-lsu3’R (Enterobacteriaceae f4
), Ec-ssul’F/Ec-ssulR (Enterococcus), STPYF/STPYR2 (Staphylococcus), #5
J O PSD7F/PSD7R (Pseudomonas) % i\ 7= RT-PCR D i iR M2 FH 7= & =
% (Table 1-1), WD T A ~—THIEEMEEO LRI S D 2 & 23R
iz, F£72, BEHO CIPER-F/CIPER-R IZ2WThH, ZOREMENFHERII
7o

LS R O TG AE

E. coli, E.faecalis, S.aureus, C. perfringens, 33 J NP aeruginosa O fifils# 5

14



R DOBPERIRIE 2 ERL L7z, AR 50 ul T OBz i ikk L O RT-gPCR
BICEVPEL, BoNNERESEY FIEMCHEE L2 (Fig. 1-2), ZORERE,
fEHT L7242 T OBERICIBVT, CFU s 10° ~ 10° CFU/50 pl O &i[H i (2
LD MEREEOBICHBEAED 5 (RP > 090), AREHFELY, rRNAST%
FRAY & L7z RT-qPCRIEIZ X 0 BRI T OFERIME 2 1 DR E L ERET
LT EMRDLNT,

FEARRAE D)E )8 RT-gPCR B Z B OIENT

BEFIRAEDIE )Y RT-gPCR B KIFTHBA TR D70, xRt m o
FRZHWT, CFU %k & RT-gPCRIEIZE 2 HE DMK Z M ~7=, E.coli,
E. faecalis, S.aureus, 3 JXC. perfringens % 60 FFfiERiL5#E L (C. perfringens
DI T2 BEfH), £ OEOEEDEE) 2 FiFe kI LU RT-gPCR {EIZ L 0 JllE L7z

(Fig. 1-3), 723, RT-gPCRIZDMEAMOIERITIZ, K EKE 18 FrfikiE Lz
FIR L D i S 725 RNA 2 Lz,

ZOREF, FHT LI 2RISRV T, s O E w0/, RT-gPCR
EC X DEEIE CFU B : < —H LT, E.coli lZoW\WTIE, B BAA%
42 R5fE H 2~ 5 60 FFE B (223 T T CFU s Tudl s L7273, RT-gPCR E#

FIEFR UL % — %R L7z (Fig. 1-3A), E. faecalis 3 L O''S. aureus Tl
EHA EIRICE L T bR BRIAT 60 FE H £ <, CFU %443 X O° RT-gPCR
B HIIFFER T LV THERE L= (Fig. 1-3B B L TYC), —J7, C. perfringens

1%, BEEBRLGTR 42 A H £ TIMFEIC X 2 WBUCTEREHIR O b do 7
D, FI06 72 KR EIZ2MT T CFU 38 L, RT-gPCR H4 & VD &KV MVE
s LTz (Fig. 1-3D), £ 2T, ZOFEMTOREKDOTHR L 2 ELT 5720
Wiz, REE%H O C. perfringens OERT OEREREZHE L, CFU HB LW
RT-qPCR HE# & Db &21T -7,

RT-gPCR V% & A HIETEIC K 2 EE D Hik
AR B D F i & FEEE & U7 AR SR HIBIE Td D SYTO9-PI —EH Y4k [56,
571 Z M\, FEIRIAICH B C. perfringens BEE T DA ¥ | E L 7= (Fig. 1-4)
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ZORER, CFU BMRFE LD Le—FH T, AEBIXZZER U L~ THER L
2o ZORSELD, FHIEH ETOan =—BREEZ S TmEHIEDIZE A LI
BWT, ZOMIBIIHEE L CORWREETHRFF S TnbH 2 &, ZTORET
i SN 5B RT-QPCRIZEICE DB L IFEFFTH D Z LB b,

b MR LUK T OB O E &

mARIZ, B PEMR IOMEF OMEEEICB LT, RT-gPCR EZIGHT 5
ZENHEETH DI ERE LTz, 19 4O ABREE X 0 BB S /- #E |
SUNT, RT-gPCR 3 L OE#9412 L Y Enterobacteriaceae 33 22 O Pseudomonas
DB £ A JE LTz (Fig. 1-5) , RT-gPCR (&35 L U2 {4 O[] J7 T Enterobacteriaceae
R S 72 BB RIRICOWT, MTFEICIDMERB LK LIZL A, £1
S ORNABBENFRD bz (R* = 0.901), [F#IC Pseudomonas 23FiHH S vz 7
BIRICBWT Y, WPEIC XD HESHEOMICHEARD bz (R*=0.981),
—J7, MRIZ2OWTIE, ERR EREE 725 S, aureus & % V) ME P. aeruginosa %
FEIREEDY 10° ~ 10° CFUMIIZ72 5 K5 IiRIIL7z e MRISM AR L, Zhz
RT-QPCR ¥£15 X U515 X v fifghr L 7= (Fig. 1-6), = DfER, RT-gPCR &I &
¥ S. aureus ¥ L OV P. aeruginosa % #4112 ALK aUEE 500 pl 729 2 CFU 38 LY
1 CFU OREETHRILTE 72, £/, MEHERM= > b o —Zian TR
ROSNIRMoT=Z D, REDa L Z I F—1 3008 MHRERE DR
XX 72 hoTlc B 2 b,

ZE

AHFFEIZEBVT, IRNA 23 FZ1EH) & L7z RT-QPCR {EIZ K 2 @ E 2o mks
JE 7o M E BB O 2 3 T, AVEO R L 1Y DNA 242089 & 9% gPCR 5
XV b EZ 100 505 1,000 5E0 -7 (Fig. 1-1), rRNA 311XV R Y — A
DOERA+TH Y, HIETIL5ES, 16S, 23S O 3FEHENFET D, T bEZh
Fha— RT5BEFTAXr 2B L TEBY, E coli TIXZDA<m iy
JAEIZT ab—FELTWD, MIEOVRY =AML 2 2OY T 2=y hinb
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RS, AE—LH T 2=y MZ16SRNA R, 7—VH7T2=y MNI5S &
23S O IRNA R EENL TN D, MR O Y AR Y — A EiE E. coli TILi KT 20,000
ELL 22D Z ERNMBTERY [45] , WK1 CTH D rRNA 316 i & [A]
BREGFETLEEZLND, £, B RNAIZHD DEAIL RNA 7213 b &
<, ZOMEIE80%LL EICH 722 [46] » 2D XK I IRNASFIXZENE a2 — R4
HIBAA7ITxE LT 1,000 5L EDETHEEL TEY, 2D Z L5 RT-gPCR £
2N QPCRIEL W LIRENE NS T-HATH D EEZ LN,

rRNA ORBLEIIMOBIZFDOENL Y b ZETHLLEZELZHNTEY, Eix
T ORBENTICB T H2NEa br— L LTESLHWLNRTWS, TDO—F
T, IRNA 73D BUTME O¥EFERHRIKFEL Tay hr—r i, 2Rl
SHETET DAME N D IRNA 73 F BT R RMEOZ ALY bEmn 2 &
MIZNETITIRENTWS [49] . BIZIXE. coli TIX, 7 U 7 ¥ A L7505 100
Sy G 24 S3ICE T 5 & IRNA 2 828 10 5 LA B3NS % [50] . 7z, M
OFEREFINE LBND L, 74— Ry 7 AH=AALITEY IRNA 55+
ORI AR IE S D [48,49] , ABRIZIWT, HFERE Y RT-gPCR 41
K DMEHEBIC KIET B EZR I 2 A, M OME Tld RT-gPCR
¥es CFU % BRI MBI S NI-A, TOEITHRKATAHETH Y mWEk
IZ X DEBICHE B R 2EIT Do 72 (Fig. 1-3) . AHE 1 rRNA 4323 B 25001 i
LRV ELZLZ2FHTHHLOTHY, Ko+ aiER)E LTz RT-gPCR 5%
EHHEICHEATRETO S EEZAbNTE, 2L, ZOHEIREL rRNA 7
BEOBMRIZOWTIE, RIEICXY EfEREREZHED LT EREBETNEH
RThHhHEEZDLND,

AR, au =—JBRERICR D2 & 6 7o Ml O AEFEH B OFEEE & LT RNA 43
FRANSENTE TS [658-61] . rRNA 3 FIE DNA LV { RLEETHIESN
RT<, TOMBATEITAEREEEHEET LV IHMELH D [62] . Ak
2BV T, 60 HiffEs#E L72 E. coli ® RT-QPCR H D /<% — 13 CFU $ D
itk L<—F LW (Fig. 1-3A), Mz T, t MEEEH @ Enterobacteriaceae
¥ L Ut Pseudomonas 122V T, RT-gPCR B #Xi3 CFU %k & #HBI L T 7= (Fig. 1-5)
—FT, BV [63] ° UV MRS [62] , =& / —/LALER [64] L\ oL
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Z b U A MEIC G 2 T2 EITIE, CFU s rRNA 2 FEATERHES 2 2 & 3%k
HINTWD, L7235 T, rRNA 5305l DA FEH R O #7245 1R & 72 0
BODNIE DR DB L OERPLETH D0, RARBROMEREN BT 72 <
&L EE 2 EOAEBFRBREICART W ZNIET S LTI rRNA 557082
DIEL 720 1H5 Z LR E T,

C. perfringens |28\ T, F5#BIAATE 42 BeR) B LAKIZ CFU %2% RT-gPCR (2 X
L LD IR S 2y (Fig. 1-3D), MM D22 & M TR S
HAREREEIC X D EEIL RT-gPCR 12 KX 2 B & 11X RIZECTH - 7= (Fig. 1-4) .
AR DS L WERBEICI ST BRICAEZ IR D IO DFE L LT, EEZTWDLHEE
FERA[HEZLIRAE (viable but not culturable : VBNC) % & 5 Z L3S ST\ b
[65] . & OIRREDM A IX3E H OBEFHTIXIGHE L 72 AS, AREHNE M0 U (3
FrSiT Y [66] , E7-BREESAFHEANICIE L= #iPHICR 2 & I BB 2
EWV ol LS TVWD [67,68] . VBNCIREETH 20 D] E X, substrate
responsive assay, FEWGIEME (CTC 7 v &), MNRIKEN [69] , IO ZEE
PE [56, 57] & &4t s LCHEMIND, ZHNETIZ, 60 FIHLL EOMER
VBNC IREEA /RS Z &3S STV 223 Clostridium BRI 12 DWW TR 78
w7 [65] . L7223 T, C. perfiringens T4 [RIE1ZE S 781428 VBNC |2
ZUTHNICONTIE, EROFEEZHWIZS LRLBALETH D,

RT-gPCR LD MIEIRAE~DISHMEZRFT LI & 25, AIEIZ L0 M iz
ST MIE A LE SR L <2 2 &3 T& 72 (Fig. 1-6), BRRIRA Tl
G OMERZ W S U TH 578, BUELHITHW O TV L0 T/EWY
FIFIETIE, ZOMRMEREL LT 572 OISR 2 2 H I R #5424
LHRd D [70] (2%t U CARWFFE THEZE L7 5Tk, RNA fhith2 o
RT-gPCR f#ffr £ T% 5 RFRILIN TR T2 2 &N TE 59 2, LLOERBRE
INRENZ 72 D T2 OBIBYEDTAEY 2 7 OIRBA IR SN D, LIci->T, Kik
(TE DR & fEMEN S, MERA RS W CIER AR el R ik &
ROIGDEBZ BT, RIEOE M FTREGFIIIEF 1TV EE 2 B, FHRREE
UIE DGR Z W 1T & OWEME & O, S DIZITREIMAEY OMTCR
an DFE RSB VT O AR FER LD Z enlifrshd,
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%0
EEA RT-PCRIEIZX B & MNBNMEERETS X T L DESR

FF i

HIFEDOMFITIZIEB VT, IRNA 73 &R & L7z RT-gPCR 1EICZ L 2 HEE &1k
AREEL, RIEIZEV b MEMELS BROME Z EfENOREEICERT D2
EMAIREL o Te, ZORRERZIT T, RIC RT-QPCRIEIC L D & MGl =
FRAT > AT DN OREE A AT,

ZHNETO PCREZHWTMTIZENT, b MENITEZITAET 285K
pE # (Clostridium coccoides group, Clostridium leptum subgroup, Bacteroides fragilis
group, Bifidobacterium, Atopobium cluster, Prevotella) # 4f&aicft+ 277
A <=—1IZ<HWEINTWD [40,71] . — 5 C, Enterobacteriaceae, Enterococcus,
Staphylococcus, Lactobacillus & V5 72 58 NIZAR WS L~V CAE B3 2 Ml 12
DWTIEPCRIEIC L DBHIAEEL <, ARTBIIHERICIRON TV D, AT
FEIZF T Enterobacteriaceae, Enterococcus, Staphylococcus, Pseudomonas, 5
KUY C. perfringens % RT-QPCR IEIC X W T 5720, ZENEIITRERN R T Z
A ~—:En-Isu3F/En-Isu3’R, Ec-ssul’F/Ec-ssulR, STPYF/STPYR2, PSD7F/PSD7R,
3 LU CIPER-F/CIPER-R Z#TLICAREE L7223, T b D 5 b Ec-ssul’F/Ec-ssulR
B XV STPYFISTPYR2 DWW TIENIC ZERICAFA/ES S Enterococcus 35 £ OF
Staphylococcus J& E R & M T D ICIZ T DR EN 0 Thhrolm, £z,
CIPER-F/CIPER-R {Z DWW\ TlE, ZhIZ K 2 HIEEM RN 0.79kb &Rz,
BN EELRENT HTDICT TA v —DHRBENRKELEE 2 bz,

Z ZCAMFZETIE, F£ 3 Enterococcus, Staphylococcus, Lactobacillus, 5 TR
C. perfringens Zf&HT 5720 DHERE - V7 7 v—7 « FRFRN T 74 ~—%
B ICERE I3 B L, 16 % V72 RT-GPCR (A & 0 ARG 2 ok
WICERARETH L0t Lic, KIZ, FlER L7 7 14 ~— L UBE#
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Dt MENEZE 6 BRI T T A ~—% A= RT-gPCR 1EI1Z X 0 @5
RN 40 44 D FEAF A fRAT L T-,

MR X O
it FH R AR

Table 2-1 |Z7% L 7= kK & v 7=, Blautia producta JCM 14717, Faecalibacterium
prausnitzii ATCC 27768", Bacteroides vulgatus ATCC 84827, Bifidobacterium
adolescentis ATCC 15703, Bifidobacterium breve ATCC 15700', Collinsella
aerofaciens DSM 3979", Prevotella melaninogenica ATCC 258457, ¥ L X
C. perfringens JCM 1290" S\ T, 1% Glucose MIZE7E GAM 7't 2 (H K HLHK)
I2 X 37°C, BEXSM T TR EEs# L7, Lactobacillus casei ATCC 3347,
Lactobacillus acidophilus ATCC 4356', Lactobacillus plantarum ATCC 149177,
Lactobacillus reuteri JCM 11127, Lactobacillus ruminis JCM 1152", Lactobacillus
sakei subsp. sakei JCM 1157', Lactobacillus brevis ATCC 14869', Lactobacillus
fermentum ATCC 149317, Lactobacillus fructivorans JCM 11177, 3 & OVE. faecalis
ATCC 194337 {22\ T, MRS 7' 12 AIZ L V) 37°C, HER & E F CTRE s L T2,
— OB R R T ¥ > S—W TN L 7=, E. coli JICM 16497, S. aureus
ATCC 12600", ¥ JT* P. aeruginosa IFO 12689 I DWW Tld, 45 1 BEat#lio HiEIC
PEWEESE U7z, R T O E R OREIZ DOV T, 5 1 ERLE D HFIEIZHEV DAPI
PJEIZ LT o Tz,

IRNA )77 A ~—Di%E

BLEICEMO FIEICHENIT o 72, 16S IRNA R FHELHI % & & 12
C. perfringens, Enterococcus, 33 J O" Staphylococcus % Z 1L E AV RIICE R T D
7= ®» 7 Z A ~ — : s-Clper-F/ICIPER-R , g-Encoc-F/g-Encoc-R, I X O
g-Staph-F/g-Staph-R % #r7-|Z5% 5t L 7= (Table 2-2), 7235, C. perfringens (22T
X, AIEOETHWEZ Y N—27F 4 <—CIPER-R & D#AHEGHOETHWD
L2, 7+ V= RFTTA ~—DAHZiRE Liz, £7z, Lactobacillus (22T,
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F 7 80 fED Lactobacillus i @ 16S rRNA H&{sFEls L 0 /ER L 7= Rk & b
ST, ENSE B3OV T I N—FIZ T N—Fb LTz, TDH L, R TE M
BOLRHENTWEIHEENGEND 9 2OV T I A—TIZo0TC, 771
— 7 ELREERRN T T A ~— 2B T 57, EEBEHROEHRIZH
ESWNWTERK L7z (Table 2-2) : sg-Lcas-F/sg-Lcas-R (L. casei subgroup #E[Y),
sg-Lgas-F/sg-Lgas-R (L. gasseri subgroup), sg-Lpla-F/sg-Lpla-R (L. plantarum
subgroup) , sg-Lreu-F/sg-Lreu-R (L. reuteri subgroup) , sg-Lrum-F/sg-Lrum-R
(L. ruminis subgroup), sg-Lsak-F/sg-Lsak-R (L. sakei subgroup), s-Lbre-F/s-Lbre-R
(L. brevis), LFer-1/LFer-2 [73] (L. fermentum), s-Lfru-F/s-Lfru-R (L. fructivorans) ,

BB OTRIR

EFRART T 47 404 (MR 55 24 4414 16 44, s - 20~ 65 F,
Y] 4113 °F) ok snzEE SR, Ee— AR L 724
B TNET NIy R=BERIT Re Ny F - X (ZET AT
ELEBIZE AL, BERNOBXIREZ MR L7REET Y 7 L R ibsepr £
TIRIREE Lo, AFZEPTICRIE, EEZAE L BT, SKmEsitz 6
WA TH—IZ88 L, 10% (wt/vol) o2 Bk A 1ERL L 7=,

BEFRVEIC K 2 S g S AT

FECIC TR U 72 SRR I 2 e R AT BRI L0 10 RRBERSAIR L, BE O
TRILEE DORRR 50 pl 2 FRCOFEREFHUZEEL L7 - medium 10 (M10), #a 5 H)
EM ;A TOS e v e (MTP) ZEREGME CRAMES), Bifidobacterium
&M 5 Clostridium welchii (CW) ZEXRERHL (AWFAEWIEFIZERT), Ly FF—
B Clostridium [Clostridium (L+)] #IE 4 ; DHL Z8XE5H#1, Enterobacteriaceae
HEH ; LBS ZERKEZH (Becton Dickinson), Lactobacillus I ff ; COBA[74] (H
WHEYEZHEFEAT) , Enterococcus #IIGE M ; BREIN~ > = » b &ML A FEREEH (H
WHEMIESWTZERT), Staphylococcus JI%E . M10, MTP, CW, LT LBS XK
FHIZ DWTIE, 2N 37°C T4, 3, 1, 3L 03 HMMAE 2 L7z, DHL,
COBA, BX U~ =y MR A BKEHIZOWTIE, £ 37°C T
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1, 2, BXO 2 HRgFAR Lo, B g, B b8 L can=—%
BRI L, TOREWRan=—%2 7 7 L2906 L THIELBIZE LT, MTP
B CW EREH# Eoan =—2onWTiE, F£NEh Bifidobacterium J& K 5
W~ 7 A ~— (g-Bifid-F/g-Bifid-R) 3 J U C. perfringens Fr #8774 ~—

(s-Clper-FICIPER-R) (Table 2-1) Z i\ /== =—PCR (2 L ¥ HJ@ £ 7= 13
DIFEZIT->7-, DHL, COBA, BIUIIm~r = Mg A i bo=an
=—|ZBI L TiE, API20E, APIStrep, 35 J TN APIStaph (bioMerieux) % M 7=
AR A 2TV, HREOREZIT o7, 0B, KNEIC K HEBOMHR
FUEIL 10*° CFUlg #fECTdh o7z,

FISH i%

mH D [25] A LIe FIEICHEW T o7z, DNA 7 r—>7 & LT, 16S rRNA
ZEEN & L7 TRiDBER OBLY & D WIS ISR L7z Bl &2 © &1, 5 R mns
Cys THNE#H INIZbDEAK L (Y7~ THRY vF Ty Ry)
Eub338 (5’-GCTGCCTCCCGTAGGAGT-3") [75], # B &l & H ;
Erec482 (5’-GCTTCTTAGTCARGTACCG-3’) [23], C. coccoides group HI7E f ;
Clept1240 (5-GTTTTRTCAACGGCAGTC-3’) [76], C. leptum subgroup #HIEH ;
Bfra602 (5’-GAGCCGCAAACTTTCACAA-3’) [23], B. fragilis group #l& fH ;
Bif153 (5°-ACCACCCGTTTCCAGGAG-3’) [25], Bifidobacterium il H ;
AT0291 (5°-GGTCGGTCTCTCAACCC-3’) [26], Atopobium cluster Il & /1 ;
Prev496 (5°-CGGAATTAGCCGGTCCTTAT-3’), Prevotella il & H.,

& RNA fifit 3 K O RT-gPCR

1 BEICEEHOFIEICLVITo72, RT-QPCR IZHOWTIHE 1 I O Hik
WCTFROBKEZMA T, Thbb, RIS Z LT OB IZZE L
1 x QIAGEN OneStep RT-PCR buffer, 0.4 mM dNTP Mix, 1/20 £@® QIAGEN

OneStep RT-PCR Enzyme Mix, 1/100,000 £ SYBR Greenl, 0.6 yM %77 A ~
— (7272 L, g¢-Bfra-F2/g-Bfra-R 5 2 U8 sg-Lsak-F/sg-Lsak-R DA IZDOWTIL, &
NENL2UM B L R24 M & L72), B L5 pl OFFR RNA K (& 10 pb) .
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F72, KT TA~—DOT =— 1 T Table 2-2 |- IR E ST - 72,

DNA #iHH35 X OV gPCR
FLREICFH D FHER S NTRAR DS [40] 1280 #4E S TV D FIEICREVT

27,

RT-gPCR 512 X % EEGHIE
51 FEIZFLE D BT o 7o, ARYEMFR OERITITRE XS Z & ITlL
TOHEMZ A= . R. productus JCM 14717 (C. coccoides group & )

F. prausnitzii ATCC 27768" (C. leptum subgroup) , B. vulgatus ATCC 84827 (B. fragilis
group) , B. adolescentis ATCC 15703" (Bifidobacterium) , B. breve ATCC 15700"

(B. breve), C. aerofaciens DSM 3979" (Atopobium cluster), P. melaninogenica ATCC
25845" (Prevotella), C. perfringens JCM 12907 (C. perfringens), E. coli JCM 1649"

(Enterobacteriaceae), L. casei ATCC 334" (L. casei subgroup), L. acidophilus ATCC
4356" (L. gasseri subgroup), L. plantarum ATCC 149177 (L. plantarum subgroup),
L. reuteri JCM 11127 (L. reuteri subgroup), L. ruminis JCM 11527 (L. ruminis
subgroup), L. sakei subsp. sakei JCM 11577 (L. sakei subgroup), L. brevis ATCC
14869" (L. brevis), L. fermentum ATCC 149317 (L. fermentum), L. fructivorans JCM
11177 (L. fructivorans), E. faecalis ATCC 19433" (Enterococcus), S. aureus ATCC
126007 (Staphylococcus), P. aeruginosa IFO 12689" (Pseudomonas), *7-, 7
A~ — DR PRI 1 E ISR O GBI L VT o7,

S~ DA A AR

Al B AN EABR I VX S AT I RT-gPCR fi# 4Tl & v B. breve, C. perfringens,
L. fructivorans, & %\ 3 Pseudomonas 73 AU TV W2 & 2l U 72 (i ik
AN 34DFFEE W, BELZEHEED 9 HEAEOHKEERSIICEREBE L (10%
wtivol), Z#LIZ B. breve ATCC 15700", C. perfringens JCM 1290", L. fructivorans
JCM 11177, 38 X OV P. aeruginosa IFO 12689 M #fissa mii & BREAR L= b D %,
TEBREEDS 1020 ~ 10°° fRllg FEMEIZ7R D K 9 IS EAILIIN L7z, ARFEEIRIE IR )

23



S SH728 RNA 288 & LT, IRINESNT-HEREICRFRNE T 74 ~— .
BiBRE-1/BiBRE-2 [39] , s-Clper-F/CIPER-R , s-Lfru-F/s-Lfru-R, ¥ X O
PSD7F/PSD7R (Z & ¥ RT-gPCR f#tr 21T\, BB F OB L RE Lic, £z,
FAFIZUIN S NS IR O H AR 1L DAPL 1w MEIZ L W HIE Lz,

AL

Feat> 7 b SPSS 14.00 % HV 7=, 2 1EIZ X 2 JIERE RO HH BE O fRHT I 1L B [E ]
ST E G, BT Y ORSMHBEIREE R Tz, 2B L DMER RO EDKRE
IZIEHe D& 5 tIREZHW -z, WINOBREICBWTE, P<00bZHEE L
7o

(\n%
RT-gPCR #£1Z X £ T IRIEDOHE

KRR CTHTIMER LT 794 ~—B L ORI H LT 74 ~— Dk
HTFRMEZE Uiz, &7 7 A ~— O (F R Bk O Miss = ik &
RNA ZHitH L, %0 10 fFEFEAR RNA (BUSH 729 107° ff2 6 10° RAFHY)
ZEF L LT, Table 2-2 12”377 A ~—% H 72 RT-gPCR VEIZ L 2 Fe RS
AT L= (57— 2 R4B#D) . & DFE R, s-Clper-FICIPER-R, sg-Lgas-F/sg-Lgas-R,
sg-Lpla-F/sg-Lpla-R sg-Lreu-F/sg-Lreu-R sg-Lrum-F/sg-Lrum-R
sg-Lsak-F/sg-Lsak-R, s-Lbre-F/s-Lbre-R, 15X " s-Lfru-F/s-Lfru-R Tl RNA #57!
BN HT 0 10° @26 10° i o 4 P T, sg-Lcas-F/sg-Lcas-R ,
g-Encoc-F/g-Encoc-R, 35 JXU* g-Staph-F/g-Staph-R Tl 102 {5 10° {H D4
T, LFer-1/LFer-2 T/ 107 fH22 5 10° HOHF T, ThZhd Criflcxtd 5
VTR IS EARE S ZRD Bz (R > 0.99), E7-, WPNES 6 RO R~
T A ~—ZOWT BRI 247V, 2 ORPHIE 10° @25 10° HTh 5 2
EERMER LTz, 0B, INOLTIA =2 HWTEMBLZMHITT 256 OB T
BRAEIZHESE 19 H72 b 10° 25 10° Bice 5 & FHlS iz,
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7T A ~— O R BRI

AR THTAAF R L7 T A ~— B L OB H 51 L7 LFer-1/LFer-2 @
eV 2 et L7, Table 2-1 1277 L72 56 ERED Dl SN2 RNA D 9 5
10° fEFHYS 28457 & LT, Lactobacillus D7 27 /L —7 &% 5 NI HEFEEER 7 T A
~—% 7= RT-QPCR %17~ 7= (Table2-1), ZDHEHE, WFho 774 ~—T
S AR EEFE O SN R R S D 2 L3RR Shu7c, sg-Lgas-F/sg-Lgas-R,
sg-Lreu-F/sg-Lreu-R, 33 X sg-Lrum-F/sg-Lrum-R (23T, —Hod FERE ) B fl
ERYIET DBRNPRBD HITZH, EORUSHEITAER)EHRE L t~"CT 1/10,000
75 11,000 THY, KT T A ~—ZRMERBOMITICH T 5 ETHBEL 2D
BN Tholz, Eiz, LROMIZHICH B EIER L2 oMo
7 4 v~ — % v b s-Clper-F/CIPER-R , g-Encoc-F/g-Encoc-R , ¥ X OF
g-Staph-F/g-Staph-R (Z 2>\ T4, FORFRMENHER SN (T — X KB,

RT-gPCR ¥£(C K % 3E[HRNHT G O E &

B. breve, C. perfringens, L. fructivorans, & %\ % P. aeruginosa Ol 2% [ %
DEERIRIE %, T8 RT-QPCR RITIC L D TN B TH 72 2E (n=3)
(2, HEBREEAS 10° ~ 10° /g 12725 K IR L7z, T RT-gPCR IEIZ K Y fif
Mr L7455, B. breve, C. perfringens, L. fructivorans, 35 J OFP. aeruginosa 73
nE 1077, 10°4, 10°°, B X UN10*° /g HEOWREN I S iz, FEMEI
&% L RT-gPCR E¥k & ik L= & 2 A, IRINEEAS 10° ~ 10° fi/g #FH o
FPHCHA ORI L OHEBATRD b (R? > 0.99), ARG 5, rRNA 5T
IR L L7- RT-QPCRIEIC LV, b MEMICHRINS - ME 2 107 ~ 10° f#/g #
HORETERETE DI EDRRD LT,

RT-gPCR {%, dPCR{E, &L UMERIEIC L D & b 38 IR o O fEHT

RT-gPCR {EIC X D WA 4040 (BME 24 4, Lot 16 44 ; #Filin 20 ~ 65 %
[y 41+13 me]) OFEME 2N L7z (Table 2-3), £ DOfER, AFIEITER &
T HME A 107~ 10° fH/g #EOMIEE TERTE 2 Z LB RSNz, &5
iz, ZOWEMREMERE L LTz 2 A, C. coccoides group, C. leptum
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subgroup, B. fragilis group, Bifidobacterium, 3 X O Atopobium cluster (25 L T,
RT-qPCR EIZ L 2 HIEEE I L OMIHHFRIT qPCRIEIC K DFER L RIF TH -7,
—J7, Prevotella, Lactobacillus, ¥ J O Enterococcus (22T, RT-gPCR {EIZ
K DWEFHEL DO FEMEN gPCR IEIC K DRIV HIREZ R LR, Tk
RT-gPCR 7% QPCR IEDHHHIRALL T D L~uL (10°~10° fél/g 3EMH) THET
DHE A @EEICHRE L) Th o7, RT-gPCR 1EIZ & 5 #H =17,
Enterobacteriaceae, Lactobacillus, 35 J OF Staphylococcus (2350 TESERTEIZ K Bk
REREFETHY, F7z C. perfringens 3 & U Enterococcus (2 W TIFIEEEL Y
HLEmWERTHHo7m, —F, qPCR £IZ X D C. perfringens, Lactobacillus,
Staphylococcus, 5 K U8 Pseudomonas D H#R1%, RT-qPCR £ 2 W IIREEIEIC
L HRER LY b AK > T2,

Lactobacillus ® 47 7' /L — T Rt

s R 40 4 DFE[E Y 7 )L IZHOW T, RT-gPCR 752 X ¥ Lactobacillus % -
T N—THNCHE LTz (Table 2-4), 6 7 7/ —7 8 LT 3 WIEDHE RO
k7= L 2 5, Lactobacillus 234D 98%7H & i &, 10%° * 1° fH/g #
OB L~V THETHZ ENH LN ERST2, £z, B b —AY7=0 P
TAG6FEHDOY 7 TN — Tt S viz, 7 7 v— 7 BTl L. reuteri subgroup,

L. plantarum subgroup, L. ruminis subgroup, ¥ & OF L. gasseri subgroup 73 F%% L
ABIOBEEE bITES, REORY T 7 L—7L LTRSS, £z,
L. brevis 33 L OY L. fructivorans (3 =R Z 11241 13%35 KOV 5% & (K- 7=,

RT-gPCR %, gPCR %, F6 L OMEFIAIC L5 b b 35 d il B o0 JIE RS AL o0 Lk
C. coccoides group, C. leptum subgroup, Bifidobacterium, 35 JX T Atopobium cluster
IZ2U T, RT-gPCR £ KT qPCR {EIZ X 2 Eisca thilg L7 A5 R, mizr oz
FAREMFE O b7z (P<0.01) (Fig. 2-2), F£72, RT-QPCRIEB L OE#EIEIZ L D
Bifidobacterium, C. perfringens, Enterobacteriaceae, 3 J " Lactobacillus o &

BOWIZBWNTS, WMEDORIZFHBENRD b7z (P<0.01) (Fig. 2-3),
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RT-gPCR {3 X ONFISH ¥EIC X 5 b b 308 Pl 5 o0 1 il T oD bR

RT-gPCRIEIC K VRN 44 (BYE3 4, Zth14) OFEEZMITL, &
B2 6 BHRFORIE R % FISH B LD #5R & e L 72 (Table 2-5) . % DfE R,
RT-gPCR 7535 X OVFISH 1A L 5503, 2EIICHIEER CTRIC LAV Th -
7273, —&B Bifidobacterium (235 T FISH 7478 RT-gPCR 7% XV HIRWEE 2=
L7- (P<0.05, paired t test),

LE

rRNA 73 - Z1EH) & L7z RT-QPCR 1EIC X 5 b MG #E O ks B 7o fihir o
AT LNEHEE LT, 20 FEOER - W@ - b7 7 v—7 « BRI 1~
— % 7= RT-qPCR #4513, 3 hOEAHIE % 10° ~ 10* fH/g 3E{H & 5 Eu
JEE CIERBEICER T A Z LN TX 7= (Table 2-3), HIZIRNA 3 2 1ER LT 5
RT-QPCR 13 XL OVFISH JEIZ DWW T, & FIEIC L 0 3 OB R A2 HE L
R EZEBELEZEZA, WMHF IR —FHL TR, —H o R

(Bifidobacterium) T RT-qPCR {£IZ L 2 H A FISHIEIZ L /R LD b m <
HEn7 (Table 2-5), AFEROATEOHMEZELT D OTEE LAY, ARENE
DOEDE LT, MEEROKREDENREEGELTWDLZENEABND, T
2oL, AN O IRNA 57BNV WEIRAEIE L2854, FISHIETIZZED
IR Z T 5 2 &N TE 220 A, RT-gPCR {ETIE rRNA EXNDETHLELE
R L TR & 5, £72, RT-qPCR JEIC XV B F OEEBERL L0 7
R JF o FREBEAIE L7203, gPCR L2 b NTHERIEIC L DR L X<
FIBS L Tz (Fig. 2-2 BX OV 2-3), 72721, BEELVLBMEWBRIRIZEBWNT,
RT-gPCR EIZ L A EEAMOREE LV bR WEEZ R THEHRENZ B T,
gPCR £ & O R OTEHECE L T, MIEEROREOE VRS2 b D &
N5, ¥hbb, MEOEK L~V 10° Hlg FEERE DR, gPCR 1%
THRHT 2N Fi3 =2 v —TH v, RT-gPCRIEDZNLL Y b 1,000 fFLL E
R, HIEEM CHRHSIRICER N A U WS B 2 DD, £, 5
VL L RER N TR LRI OV T, ZOR[EEOOE D E LT, MiZik
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(IR DOBIREZZ TP T WMENZ < FENTE Y T b D CRU Hd k<
SN Z EPHEIND, RO FAEWTFITIETIE, MRERAOBE
P D RN RER DB BRI D LTV, SEHEE L7 HETIEBRN To A
BV IR IR DTSRI TR 2 MR IRAT 975 2 L N ARE L e o T,
RT-gPCR &I Vi R LR ICIN 2 CavWituEtE S A L TR Y, HNME
R EL OBRE LV MR T2 OFNRTIEIC R L LR SRS,
Lactobacillus (22 T, PCRIEIZ L W FN A HFE L~V Tl L7 @5 1E£ <
ZIIVTWDN [34, 72, 77-79] , & MEWNIZART 2 KB F 2 N IS E &
L7=BlER 5T [80] . HifE, Lactobacillus 1Z 100 FELL E DR K 728D
FTHREINTEBY, ZROITRMCSIFICIED Z &0 5, REME O 5H
[ERIZA 372 3% [81,82] . Mx T, Lactobacillus & @ 16S rRNA &
f=¥-Bc#1 % Streptococcus J&, Lactococcus J&, 35 &Y Enterococcus JEHIE D & D
EEERIMERE, TSR LY, 16S rRNA s - Tl Lactobacillus J& il
AL TR LG 7 74 ~— B L2 RIET 2 Z LN TE o7z, €
Z T, 16S rRNA BIZFRLH & 0 FR L 7= Rl 2 b LI, ARBMEZ 13 oY
TIN—=FWZTN—T4L, TO I LEEHRTE MEE LR SN TWD R
NEEND 9 DOV T T N—TI1ZONWT, VT T N—T5 D W T ERERERA
TA~v—%ME LIz (Table 2-1 8L W2-2), Zhb 9BEHOT 74 ~v—k& v K
% IV T2 RT-QPCR AT IZ 36\ T, fE3 Bl N 0D 98%7)~ > Lactobacillus 23 H S 4,
ZOMHERITIERIEIC L DR (90%) LV bEsrole (Table 2-3), 2=
TOWET, b MEWNIZEBIT S Lactobacillus  F3EfE & L C L. gasseri,
L. salivarius, L. ruminis, L. casei/paracasei, 354U\ L.rhamnosus 23355 41T
% [83-85] ., AGAER TIX L. reuteri, L. plantarum, L. ruminis, L.gasseri, ¥ J O
L. casei subgroups 2MEZY-7 Z L —7 L L TR &4 (Table 2-4), AHE S I1XEE
WMOHLDE—FHLTWe, LLEORERND, AR THELZ L7 Lactobacillus @
TIA~v—Fy MLV b MEFEND Lactobacillus HEZERECTEXDHEEZD
Ni=, —J, %4%7¢ Lactobacillus %% (L. casei, L. rhamnosus, L. acidophilus,
L. delbrueckii subsp. bulgaricus, L. gasseri, L. johnsonii, L. plantarum, L reuteri,

5 E) NREEMICEENTWEZY, TYuxftTr 47 A LTRSS THY
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% [86, 87] , L7223~ T, ARERTHR® b7 Lactobacillus D7 71— 7k
FEANIEEDORIEIZ L D H DDy, HDHWITEMFTOMEIZ X2 kD s DT
oD EIDITIL, SHBHTEREZER LT L TERTILERD D,

#(HP o C. perfringens Zfi#fT L7= & 2 A, HHOKIK T RT-gPCRIEICL 5 H
BRBFEC L MR I bm < S/ (Table 2-3, Fig. 2-3B), ATEHESR
LUTIIRERIEC LD AREOMTIC CW ZEXREE A AW Z LG5 LT &
Exohbd, T7bb, BEETEHAEMETCLYTF—EC (a hFT ) TK
PERGIEE R LTz a =—0 &M C. perfringens & L CRIESI NS DIZx LT,
RT-gPCR £ ClXZ DIEEOFHHIZES D & 779X To C. perfringens 23k ] 15
7o ORIEEM CTOERENAE U alietEN & 5, C. perfringens IZBFHE TH Y,
THIBLIOBLWIER & W o iR Z 5 S 23 [88, 89] . IBEWIZALET S
C. perfringens & e B Fil ALEEYUE R K F 2 [FE 3 21213, BEREASRERARF,
FEHITE & W o TR IRIRF 2D MER B D, L7ch > T, RT-gPCR {EIZ &
DEBZME LIk OBMEE LT, ME OB R OMENHEIC R D LE
Abb, TDOEH>OFEE L TEEHEMIHE S i RNA Z V7o

RIS T ORI N ET b D, TNV HELND FHRERERTORBLUIH
THEMEFEEEREMAEDEDLZEICED, BENTORFEDOAEL LD
ERECHEMRT D Z EDRFREICR D B2 b,
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FEIE
EBR RT-PCR ¥EIZ L 5 b F#E{Ed o Enterococcus,
Streptococcus, 33 X ¥ Lactococcus Dz H

Frif

Enterococcus, Streptococcus, ¥5 & TN Lactococcus i, adM:EEME, ¥ 7 —F
bttt 77 F MEIEERE CTd W, Streptococcus thermophilus, Lactococcus lactis, E.
faecalis & Wo CEMEIIEERMICAS Vs uTWD [90-92] , 7=,
Enterococcus 35 &2 UF Streptococcus (%, & MENOH T I F > ek & LT
ENEFENISOBRBAEZIHEINT WD [93, 94 , £D— T,
Enterococcus 33 L TN Streptococcus 1213 & & & FARRYERNEN S EN TV D
[93, 95] . Enterococcus (FHRE R YYEAHIE R ZTH & LTI E TR
TWER, IFICR > TAREICK Y 51 Z SN D RESRGYIE-C MRS 22 &
DEE BB W TEEZRMEL 72> TW5 [96,97] ., Enterococcus [3FE 4 DHL
AEYVEIZKR L TCHRMPETH 272100 T2 <, EAMMEIC K0 & BRI & 72
LIENmbENTEY, TopTANrav A v omEBERE (vancomycin
resistant Enterococcus, VRE) OHIINIFHARA2M-E & 72> Tuv5 [98, 99] . &
7=, Streptococcus |2 & % EYLE T Enterococcus |2 K 5 b DI THE IRV G
DO, HECIHEAR & Vo 7o b D70 b BUNECERFENERF IR 72 EO B2 & D
FCIREVIER O R %S X T2 2846 T A [100] .

Z VE THAFE J o Enterococcus, Streptococcus, 33 & Y Lactococcus O A &
(TIE BT BB UV BT & 72 [101-103] o KFRIEICH T 2 itk O JE
MERRIEMFEZBB T 27O I EIERBET v MRS TWDER, £
O DOFENTEIHRITER & UTRLS, ABAPERIC K AREITREEN 4T
RN ERER SN TWD [104-106] . F 7o, BBPNHIE ORI IT A A <
5TV 5 gPCR £ [39, 40, 80, 107-109] I 2OW T, JBENTOREE L ~ULH
BWEWONDIAEZBRET 52 LIIWNETH Y, BITPIIIERICROA T
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Do

ATEE £ TOMIEIZIBWT, IRNA 23722 L L7z RT-gPCR JEIC L DB M
NI AT S AT D EEE L, ZHICL VBN TOER LN R D45
SRR AT 2 VRS TR E R T 2 Z LN vEE L IR oTe, £ TARED
72 CIE, b MBNIIRWEE L~V THFET 5D Enterococcus, Streptococcus,
B LW Lactococcus IZEH L, 25122\ T RT-QPCRIEIC L D HEE - 7 7 v
—7 - WREBIEREWET DL LB, MELHEEZHWTE MEEICE
T %S D5 A BRI IRNT 95 2 & AT,

MR X O
ot FH I RR

Table 3-1 278 L7 Eikk% HV 7=, Enterococcus J& EAKIZ DWW CiE, MRS 71
AT XY 37°C, BEKSGME T CHrER:#E L7z, 7272 L, Enterococcus caccae DSM
19114 D7, BHI 7' A2 & v 37°C, ST CTHrEE3E L7-, Streptococcus
JBERKD 9 5 Streptococcus bovis JCM 58027, Streptococcus mutans IFO 139557,
Streptococcus salivarius subsp. salivarius JCM 5707", ATCC 9759, ATCC 13419,
Streptococcus salivarius subsp. thermophilus ATCC 192587, Streptococcus sanguinis
JCM 57087, Streptococcus sobrinus ATCC 33478", %5 J: U® Streptococcus intermedius
JCM 12996" IZ 2\ Ci%, MRS 7' 2 A2 LV 37°C, BEKSM: T CREER#E L,
FRHLSDERIZOWTIEBHI 7 0 22KV 37°C, RSN T CHERE L
7., Lactococcus garvieae NCFB 2155", Lactococcus lactis subsp. lactis ATCC 19435",
ATCC 11454, ATCC 13675, NCDO 712, NCDO 509, Lactococcus plantarum ATCC
43199", 5 X OF Lactococcus raffinolactis ATCC 439207 (22U Tl, MRS 7' 12 |2
X0 30°C, MRS T CHERSEE L7z, Lactococcus lactis subsp. cremoris ATCC
192577 122 Tik, MRS 7B AIZ XV 26°C, RSN F CirE s L,
Lactococcus lactis subsp. hordniae ATCC 290717 45 & TX Lactococcus piscium DSM
6634 [Z DV T, BHI 7' 1 AT X W 211241 30°C 33 L R 20°C TP LTz,
—EHOPRREERBREIIHRR T v NN TEM L7z, FEIRFP OREEOREIC

31



DOWVWTIE, 31 EFLH O HFIEICHEW DAPI Yeaykiz L0 i778 o 7=,

IRNA Z) 7 F A4 <~ — Dk at
1 EICEHEH O TIEICIEWTT o 72, 16S £ 7213 23S rRNA E{n A4 2 6 L 1T,
Enterococcus @ 7 7/ v — 7 - HREBRNW T I A4 ~—% 9 v b

s-Efs-F/s-Efs-R (E. faecalis #£1#J) , s-Ecacc-F/s-Ecacc-R (E. caccae) ,
s-Ececo-F/s-Ececo-R (E. cecorum), sg-Esulf-F/sg-Esulf-R (E. sulfureus subgroup),
sg-Ecass-F/sg-Ecass-R (E. casseliflavus subgroup), sg-Eavi-F/sg-Eavi-R (E. avium
subgroup) , s-Edis-F/s-Edis-R (E. dispar) , sg-Efm-F/sg-Efm-R (E. faecium subgroup),
s-Efm-F/s-Efm-R (E. faecium), Lactococcus H 7 7 /— 7RI T T A ~—% 2
> b :sg-Lelac-F/sg-Lclac-R (L. lactis subgroup), sg-Lcpis-F/sg-Lcpis-R (L. piscium
subgroup), ¥ L OFS. salivarius FEFEFFFR) 77 A ~— : s-Ssal-F/s-Ssal-R % #17-1Z
el L7 (Table 3-2),
% RNA i ¥ K O RT-gPCR

F 1 BEICRL O TEICWE Z M Z T ITEIZ L 01770 o7, BEEERD G
T H%E, e 200 ul 1I2F D 2 58 RNAlater (Life Technologies) %z, &
NT 7 AT K VIEE LT, E|IRT 5 A vFax— K LIk, Fa—7%
wOSHE (13,000 x g, 4°C, 543[]) L7z, BEET X CBRELELE, Fa—7
#-80°C CHfEIRIFLTc, F7o, BROMAMIZIX FastPrep FP120 1218V
ShakeMaster Auto (/XA F AT 4 WY A = R) ZH, REBEIZLD F=2—
TES5MMLSIRE O LT,

DNA i 3 X O gPCR
LRI DO TIER LIRS [40] 12X 0 #HiE STV D FIEICEWT

7,

RT-qPCR 1£IZ X % BEEGIE
B 1 EICEEEHO GBI TR o T2, EAEMBROERIZITRIE R Z & IZ8L
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T OHEFEZ V-« E. faecalis ATCC 19433" (Enterococcus J& 35 J2 U8 E. faecalis
7EH)) , E. caccae DSM 191147 (E. caccae) , E. cecorum JCM 8724" (E. cecorum) ,
E. sulfureus DSM 6905" (E. sulfureus subgroup) , E. casseliflavus JCM 87237
(E. casseliflavus subgroup) , E.avium JCM 87227 (E. avium subgroup) , E. dispar

DSM 66307 (E. dispar) , E.faecium ATCC 194347 (E. faecium subgroup 5 & Ot
E. faecium) , S. salivarius subsp. salivarius JCM 5707" (Streptococcus J& 35 & O}
S. salivarius) , S.mitis GIFU 12458 (S. pneumoniae / S. mitis) , S. agalactiae JCM
5671" (S. agalactiae) , S. pyogenes ATCC 12344 (S. pyogenes) , L. lactis subsp. lactis
ATCC 19435" (L. lactis subroup) , 35 J2 T} L. piscium DSM 6634 (L. piscium subroup) .
T2, KT T A ~— ORI W TS 1 ISR O FIEICHEW T 1=,

FE{H A~ D e TS IR

Al B INEER I 1335 RIIC RT-gPCR fi##T12 & ¥ E. faecalis, E. faecium, L. lactis
subroup, L. piscium subroup, I L OrS. agalactiae 235 £ TV W2 L 2GR L
Te#EZ W, BELEEO 9 5A EOHKRERT I EE L (10% wt/vol),
Z HUIC E. faecalis ATCC 19433", E. faecium ATCC 19434", L. lactis subsp. lactis

ATCC 19435", L. piscium DSM 6634", 5 LU} S. agalactiae JCM 56717 #5555
W BRI L7 D%, RN 19 GEMERBIK 10ml) H7-Yv 10°° {4
5 10100 HIC2 5 X O I FNFRIRIN LT, AEEIRET 200 ul 2> 5H0H &
A28 RNA B X OVDNA @ 5 5 1/20,000 =% E gl & LT, Table 3-2 12
T T IN—T - R T T A ~—I2 LY RT-gPCR B LN gPCR %175
Too E£7o, WINSNT-AEKOEEBIEE Z DAPI 1D > MEIZ K D #IE LT,

FHEE

R RN 24 44 (PRI 3B 15 4ltc 9 4, 20~ 65 F, “F¥%) 39+13 F)
M FEE e, BETF = —7 (SARSTEDT) (TiRffShie~T
THEHE D — 2R EH Y, 2ml @ RNAlater 3% 570> U O E SN BET =
— I ZNEHRL, 4°CIZTRIF LT,
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FE{E —RALPE

BREL L 72 B ICHOWT, LR O FIEIC X W RNAFHE Y 72 E R L 7=,
Fa—T7NO#EMBHEELZPE L%, RNAlater # S 52Nz TH—IZRE L,
10% (wt/vol) D FEMEARIE 2 FR L7z, FEMEREIR 200 pl 25 = —7I12HY 5
I, ZHZ1iml @ D-PBS Z#MXTCANLT v 7 AZLVRM LT, 2OF 2—7
im0y (13,000 x g, 4°C, 543f#) L, EEET_XTRELLE, Fa—7
%#-80°C THM R L7,

RT-PCR HMEPEM D o — o o AffdT

HFE(H RNA Z#5% & LT RT-qPCR 21T > 72 OUGHE 20 ul 2 Montage PCR®
Centrifugal Filter Devices (Millipore) Z W TR L7z, £ b %2878 (10 ng)
L LT, %D RT-qPCR (2l L7=7F 1 ~—3F L Big Dye® Terminator v3.1
Cycle Sequencing kit (Life Technologies) % VT PCR Z17->7c (¥ 20 pl),
PCR SIS BIRIZOWT, =& J — /WL L=t 0% 15l O 7 4V A7 I RICH
fiE L, Zi% ABIPRISM 3130 (Life Technologies) (ZfkL7=, 155 7=t EEE S
OFRPER SR, fEHEACH1S 16S rRNA EinT DA 1% RDP-II @ Sequence
match program %, [f U< 23S rRNA BT OHEIXHAR DNA 7 —F 7
(http://blast .ddbj.nig.ac.jp/) 7 BLAST program % AU /=, HEROFE 5L, £-HaiE e
W OEFNZ X L T EALOFMARNE (99%LL 1) 2R L7zt D%, RT-gPCRIZEL D
IR SRR S LCHEE LT,

e A
Rt 7 bk SPSS 14.00 & V=, 2 512 X 2 I i S o AH B O T I I X B Al
SRR W, BT Y OFERMBRE A RO, P<00Bb EFELE LT,

e
RT-gPCR i£(Z £ % i tH T BRI O JIE
KB T IER L7279 ~—12 &~ | (Enterococcus 7 7 /b—7
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FIEN 77 A4 ~—9 v b, S salivarius 2077 f ~—t > b, BLW
Lactococcus DY 7 NV —THEN T T A ~—2 & > ) Z&Tr Table 3-2 [ZFR# D
774 <—16 v kb (g-Encoc-F/g-Encoc-R Z[&<) 12O\, TR E iz
RT-gPCR VEIZ L AR FIRE AR LT, 7T A ~ — AR e dh R A S Bk
DOMEF R S 7z RNA O 10 FEBEFHIRIKR (RUEH720 107° Eh 5
10° fEFHY) Z# L LT RT-qPCR 21T~ 7=, T Df55E, E.faecalis, E. caccae,
E. casseliflavus subgroup, E. avium subgroup, 5 ONE. dispar #2277 A ~— (£
v F i s-Efs-F/s-Efs-R , s-Ecacc-F/s-Ecacc-R ,  sg-Ecass-F/sg-Ecass-R
sg-Eavi-F/sg-Eavi-R, 3 X O s-Edis-F/s-Edis-R) Ti3#% RNA RSB 72 0
10° fE 5 10° EOHPAT, %5 11y DT T A ~—TIZFE 107 @25
10° fEOHFE T CrEIZ T 2 AT BB EARIE TR BTz (R > 0.99), 7283,
INLTIA~—2HWTEMBLHBITT 2550 TIRERDE, #HE 19 &7
h 10° fEH 5 10* fHIc/ D & FRIS T,

7T A ~— O BNEREAH

Table 3-2 IZFEH DT T A ~—17 & v F DR RMEAZ G L7z, Table 3-1 12" L
7= 75 BED DA S A7 RNA @ 9 HEET 10° EFY #8658 LT, %7
7 A ~—% 7= RT-QPCR %17~ 7= (Table 3-1), ZDFER, WINDT T A~
— T HIEREFED R RPN S D 2 & D3R STz, sg-Ecass-FIR,
sg-Eavi-F/R, s-Edis-F/R, g-Str-F/R, 35 U's-Spn-F/IR IZBW\T, —#OIEERYEE
il & R XN T HBR DR HATEN, Z O RS PEITFERFEFE & B~ T 1/10,000
UTTHY, K7T7A~—2EHBOMTISHT 5 ETREE b
XL THo T, FT2, A= TYER L 7= Enterococcus JBAF RN 7 T A ~—F8 L OBE
D Streptococcus J& - HAEEFRAN T T A ~— [110] IOV T, ZFORFEMEN
PR S 7z,

FEFEAVINA R OO E

E. faecalis, E.faecium, L. lactis subsp. lactis, L. piscium, & %\ X S. agalactiae

DORIEF R IR DEBEPEA NI 2, T RT-gPCR fEHTIC KL D T b EETH - 72
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FE(E (n=1) ICHKIEE 10° ~ 107 Hig 2725 X 912N, Zh#% RT-gPCR
ERB LW QPCR ¥EIC X v fighr L7= (Fig. 3-1), [RIEEZ, =2 hr— & LT, 3
EORD D ITEEMICHIE 2 WS L5 > 7V & fi#fT L7=, RT-gPCR {EI2 X D&
B (Crfl) ZHEERMERE B LI-E 25, WINERD 10° ~ 10 /g #(#
DOFPATHFHORICHBENRD btz (RP>099), £/, AfEEiTar bo—
NOFfERE L~ L TEY, RT-gPCR LI L HEEIZIRIN S AV MIE 2 1Eff
ICEBTETWND ZERRBOLINZ, S HIZ, RT-gPCR EIZ K 2Ll dh#t %
QPCRIEIZL D ZENELHI L= & 2 A, MfEEICRE RA2ITMR ST, PCR
FAIEZh Il FER CR%S Th D EEx b, —F T, Y B Ol ¢k
RT-gPCR 7% gPCR X ¥ H,{K<, RT-gPCR #£7 qPCR £ LV ¢ 100 fi5Lh b, &b
REWH DT 10,000 5 < mEETH D Z L BRRD BT,

bt b #{#d1 o Enterococcus, Streptococcus, 33 K TN Lactococcus D HIE

Enterococcus J&, Streptococcus J&, ¥ TF Lactococcus 7 7 /L — R L) 7
7 A ~— (Z£1Z# g-Encoc-F/g-Encoc-R, g-Str-F/g-Str-R, sg-Lclac-F/sg-Lclac-R,
sg-Lcpis-F/sg-Lepis-R) % v 7= RT-QPCR ¥EIZ X Y i plk N 24 44 D 3 % fif by
L7 (Table 3-3), Z ?fkH:, Enterococcus J&¥ L U8 Streptococcus J& 1T 4R E
PHRBRHEN, b0 FEHEKITENEN 10%% = M /g #EFEE LY
107 = %0 fli/g #(ETIH o7, F7=, Lactococcus [ZOWVTIE, 2 DD 7 7 L—
TORFE LT 244 H 847505 10*° 12 g #EDO L~L TR ST,

KIZ, RT-QPCR IEIC L DMK EZ N O D120, BT T4 =128 D
RT-qPCR i pEM) D Y FEEE 5 A 5~ 7=, g-Encoc-F/g-Encoc-R (2 X 2 H4MEFEW 12
OWTHREMERR 21T o TR, 24 BRIKOHE SN A7 0 — 2 O3 ~TH
Enterococcus J& W & L CHEE I N/, TOHRIZ, 9 7 v — R
E. avium (GenBank accession no. AF133535) , 6 7 o — > » E. gilvus

(DQ411810), E. raffinosus (Y18296), E.malodoratus (AJ301835) DU N3 ua,
6 7 = — 27" E. faecium (AJ301830), E.durans (AJ276354) DOW3 iy, 3 7 1
— N E. faecalis (AB012212) T& - 7=, £ 7=, g-Str-F/g-Str-R, sg-Lclac-F/sg-Lclac-R,
F6 L ¥ sg-Lepis-F/sg-Lepis-R (2 X D HEMREEMIZ DWW T HHEE S C IO
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L8 T T A~ —DOIEFERE L —E LT\, g-Str-Flg-Str-R |2 X AR 7 o —
\ZDWTIE, 22 7 v — 75 S, salivarius subsp. salivarius (ACL0O01000090, region 1
~2878) & S. salivarius subsp. thermophilus (CP000419, region 20970 ~ 23859) M
FTHIS, WBREFE 53 & 502 7 u— 8 S, bovis (AB168118) (247 HH S iz,
F 72, sg-Lclac-F/sg-Lclac-R 3 1 OF sg-Lepis-F/sg-Lepis-R (2 & B HEMRFEEM N 51X,
L. lactis subsp. lactis (AB100803), L. lactis subsp. cremoris (AB100802), L. piscium

(DQ343754), L.garvieae (AF061005), ¥ 2 Ot L. plantarum (EF694029) 73
I,

Enterococcus DY 7 7 )V —7" « BFERIfENT

A TR RN 24 4 DFEAEIZ-OW T, RT-gPCR 7412 & ¥ Enterococcus %7 7
JL—"7" « EFEBIIZHIE L7z (Table 3-4), E. faecium subgroup |28 £ 415 E. faecium
EERNZ AT T U —T B LM EROE RN 100 T 2 Hlg #ETH Y,
Enterococcus J& 5547~ 5 A ~— (g-Encoc-F/g-Encoc-R) I & % #i& 5% (1052 * 14 f
lg #fH) & —E L C\Wiz, %7 7 v—7 - E iR Tl E. avium subgroup, E. faecium

subgroup, E. faecalis, 35X OYE. casseliflavus subgroup O SRR E -7z (i
279, 46, 46, 33%), F7-, AFERILILITIT - 72 g-Encoc-F/g-Encoc-R 12 X 5

RT-gPCR HMREN D > — 7 o AR R & K< —H L T, Zabizx LT

E. caccae D HHAEE 1T 4% & K <, E.dispar, E. sulfureus subgroup, 3 X O
E. cecorum ([ZB W TITEMERE THME TH o7, £72, E. faecium O EEKIL
E. faecium subgroup D £ S 1EIE—F L7223, 14 0OHBRE (HHRHEEFE 12) T
5 DG RAZTBEA L 5 7=, Bk RT-PCR BAMEEMN O > — 7 v ARFTICEB

T, Y%V 7V dPCR 7 v— X E. faecium F 721X E. durans & L ClRIE S
TWDH I EnD, YUEgbRE BT % E. faecium subgroup O fx B 25 & Fill 1%
E.durans Th-o7= B2 b7,

Streptococcus @ B R B AEAT
AT 528k & RIARIC#EE o> Streptococcus % FEFERINZHIE L7z (Table 3-5),
Streptococcus 4 FHFEDFE EOBFNL 1074 = 08 fH/lg HEETH Y, HBIFRN ST
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A <— (g-Str-F/g-Str-R) 12 X 5% (10" = 9 fal/g #fH) & —E LT\,
&I Tl S. salivarius subsp. salivarius / thermophilus 23 & #¢BR# 7> 5 10™4 = 08
lg #EHED L)L TR S 47z, S. pneumoniae / S. mitis & 2HERE 2> HH S
=0, EELV-VVTHIOZEN LY HIE -7 (10°7 08 fllg #EE), Zhbic
%L C, S. agalactiae 33 X T'S. pyogenes (Z oW TIE, BHERNZNF 29% &
0% & (&K -o7z, F72, s-Ssal-F/s-Ssal-R 77 A ~—IZ X W i Sz 24 ko
RT-QPCR FEIEFEEY) O IEALY| 2T & 2 A, T TH 7 m—2 3 S, salivarius
subsp. salivarius (Z 7 S le (77— 2 KEHD .

L5

16S FE721% 23S rRNA 77 #iEr) & L7z RT-gPCR {£IZ X % Enterococcus,
Streptococcus, 35 X UF Lactococcus O s E EE A FTHLICHEEE Lo, RFIEI
0 FEEPOIERE A 10° 25 10° fHlg FEEORE CIEMICERT 2 2 L2
T&, ZHUIRERD PCRIEL W 138 K% 100 £ 5 1000 %2>~ 7= (Fig. 3-1),
AHFFECTHER) & L 7= Enterococcus, Streptococcus, 33 & O Lactococcus @tk FHEH
ICBITDEE L~ VITEME 1gH7=Y 10° 25 108 HTHY (Table3-3), =
D L9 IRV E L LV TS il 2 f#T9 %5 | T RT-gPCR IEIZIFEF A
MBRFETHL LEX BN,

ZIVE TORRIEIC X DMHTICB W T, & MENIZHF/ET 5 Enterococcus O =
AT E. faecalis 35 L OVE. faecium ThH 5 Z &, F MK 23 E. durans,
E. avium, E.gallinarum, E. casseliflavus 72 EOBEFENDEESILD Z &3 S
TW2 [94,95,111-113] , ZAuZxt LT, Enterococcus DY 7 7 —=7 - EfE~
7 A ~—%MH\ 7= RT-qPCR f##T CTiX, #f#F/>5 E. avium subgroup (E. avium,
E. raffinosus, E.malodoratus, E.gilvus, 35X UNE. pseudoavium % & p) 23 EAEE
IR &4z (Table 3-4) . E. faecalis 35 & OYE. faecium (2D T, ERYIESORE
& OBSE [95, 114-117] RCHUEWEMMERE O HEL [99, 118] 7oL, b FNDOEER &
LB D Z ENRENTWAA, E. avium subgroup (Z-OWTIE, R & R
PRIV EEZ BN TS [95] . L7=23-C, E.avium subgroup 73 & 38 EE 12 f
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HENEZARIORRIE, K7 70— RN BENOIAER TH 5 ilREME 2 R
THLDOEEXOLND, —T, Nra~vA UMtk Enterococcus [118-120] &
L CRIEE ST 5 E. casseliflavus, E. gallinarum, E. flavescens % & ¢
E. casseliflavus subgroup 7% 4 % B IZ@mWEE TRl SN TR Y, A7 71—
EMARDZLIFHKR EEETHDL LB D, 4Rl Enterococcus O FEAERK
PMEANICTRZRD ZEDRENTZZ END, ZOMRE KRG, RAEMEREE
72 & OfE EWHLERER & OREEMEOMAN S BRI I R EHBIC R D L ER
bivd,

Streptococcus (DT, ZHE THEOWMENIGE O oS iz & OWmE
[93, 121] "D —F, ZiLb ZMEEANTHENT L 7o sEHliL72 v, Streptococcus
DHEE « FRERRN T T A ~—% /= RT-gPCR i@t L O DR EY D >
— 7 APRNT ORGSR, AR E MR A DEM DS 19 H7m 0 10° 25 10° 1#
DEE L~V TR S, £OFEZERMRLETERIL S. salivarius subsp. salivarius T
bHolz (Table 3-5), AWMITEICOMENDLRIISND Z ENRHEINTNDR
[121,122] , A EE7ZICAEFES B MFENICHFEL TWD Z ENRBO LN, £
DEWVEB L~V ERHERNS B MBENOEERE TH 5 ATREMEI R S vz,
AN Z T S. pneumoniae / S. mitis & FE L ~ULIFEME 19 H720 10° AL
JE LRV S O OB > SR 72, s-Spn-F/s-Spn-R |2 X 0 HEhE X 51
{m¥Wr A (0.36 kb) DHEFEEREZYIE S. pneumoniae 3 K TYS. mitis DR T2 —
LTEY, ZOMEHNHILRT-QPCRIZEIZL VR SN T-EHEZRET H 2 LA
T&E72\0, Lo L72A 5, S. pneumoniae X i AR DOJFINE TH Y [100, 123]
I8 N~ O TE B IR EBIA 72 2k LT, S, mitis 1% HZERH B #5 00 £ oAk Ak
WThO e MpENS bRHEND Z L [121, 123] B2 5bE 5 &, Al
H SN2 EFRIE S mitis TH D AREMEDREmWEE X b, £7o, A RBunE
DOFE/RFEINE CTH 5 S. agalactiae [124] 75 29%DHERE D S =28, =
FUTBER OFE R [125-127] & —HTHHDTH -7, S. pyogenes |FNHIAL 72 &
DR EGYIE D> & BUME CEEIE IR R 70 EOHERIER 251 S I 2 &
WHIHITWD DY, AR L2/ AT S o Te, —75,
RT-qPCR ESWEFEY) D > — 47 o AFRENTIZ IS T S, bovis 28 2 FRIR D B 1 HH S 47223,
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AREITSEVER L2 Y 7 4 ~—ORENICITEENTE LT, 5% 4%
HEER L LI 74 ~—DOBIMERALE L Z X b7,

Lactococcus |FEREECR AL (K, FLEAL) R ZITEMEL TWDHA, b MEEN
OOMRTIZET 2 MEITITEA LRI TR [128] , ARBRIZEB W T,
Lactococcus 2355 R A DRI 3FI SR S D 2 & A FTTZ IR S 4 (Table 3-3),
KE DN ENIZRBT D045 L0 AfEIZ 22~ 7=, AlElkH S 47z Lactococcus J&
#MEE D 9 B L. lactis subsp. lactis & L. lactis subsp. cremoris (333 5 0 Ml 2 A <
FMAENTEY [129, 130] , EEICXTH2ARMEM LT Z L0HE ST
% [131, 132] . F£7-, L. garvieae [TFICEGET D70, KERFHIZBWV THEE
TREFETHD [133] . — 5T, AR CTRRD 7= Lactococcus Ja il & O & Fe
TR NIEYEOMBEIZ KD b DOh, &5 WITERESR M P OMEIC L 2 —i@ik
DHEDTHLHNEMDITIE, SBBITFEHZEE LT ETCERTIMERH D,

BB
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7S
[

b MENMEZ SEEOMEBEIICERE CTE L FELZHBT LI HNE
LT, rRNA 251 Z1EH) & L7z RT-QPCR {:IZ X 2 B N A #EMAT S A 7 b D
FhAT o 70, BANTENE L I=AF7E ClE, RT-gPCR &% BRI E I IS 3 5720,
AVEOR IR 36 L OVIERE &2 OIS ftr 217 o 72 (35 1 %), RT-gPCR{ED
T R 13 0E Sk D qPCR 52 T 100 £ 5 1,000 fiFEW 2 &, £7- RT-gPCR
BICEDEBUT CRU S e K<HERIT 2 2 L 2R L, ARIEICX Y BB D&
FICHEBRZHETEAZ L2 E Lic, 2T XD LETNIC rRNA 572 W4
EEO~—H— LT LTCHEIZR S, RFERZOPD TomE L7205,
AFER AT T, KIZ RT-QPCRIEIZ X 2 & RGN BN & AT L OHEE %
1otz (5523%), BNOESBENOY 7 RI T MREE CERET S -
D, BEHRO b O &G Te 20 IO WA - W& - WEAFRINT 74 ~—% v F&fE
®L-, KTSFA4~—Fy NHWZRT-QPCR IEIZL Y, BN TOARL~ULR
BRI DETREAR M EM 1 g b2 107 225 10* 8 & v 9 v R TH
HERNCERET DI ENA[EEE Moo 7z, & BT, Enterococcus, Streptococus, 35 &
U Lactococcus (2% H L, RT-QPCRIEIC L DARE DY 7 7 v—7 « FEfERIHE %
AREL, THE MW X 0 R AGE N O LB DR L~V
FOMERL A M LT (3 3 ),

Table S1 121X RT-gPCR L% & e S MG NMIE EMITIEOR B E £ L DT, &
[EPHT 72 ITAESE L 72 RT-QPCR IED IR KDOFFRIL, £ OMHERE O m I 2T b
%, OB TIREITRBIRWNGATHEME 1 g b7y 10° HTHY, fthosy+
EFRFIEL R L TEOREOR S IFRBH LTS, Leh>T, Fichh
PHITARWEE L~V TIFE T 2 W RE 2 IEREICE &9 2 121E RT-gPCR {52k A7
BTHHD, £z, RT-qPCRIEIZ L DT #1EIZ, RNA filiH & PCR D2 & 3EH
WZHHETHY, UTIVH A L PCRIEENHIVIMEICERMT 5 & bHRE L
ThiFobivsd, RT-QPCR L, qPCRIE, Ty X Ly —F v AL, 74—
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v MEZR E ORI LU PCR OFEA ST FIETIX, BRI X
OREE, 2B NI PCR 7' I A ~— DR R L W o 2R F 87 — ZHFEIC KR E <
MRS, 209 bEBBIMHICOWT, RT-QPCR ¥ TILH K &2 MERAICIRES
D Z & TIRIAWAIBERE IS5 L CH o Rt £ 2520 Z A TETEHEDY,
BHEICIIMENTZ 7 T DGRBS LORERSIWTI S IEEICHESND Z &
R LT\ 5 (Fig. 2-1 5 X UVFig. 3-1), £72, PCR O TREZ D\ T, @~
7 A ~ — % Bifidobacterium O IEN RPN IE N Z &N |ME SN TV DR
[134,135] , RT-QPCRIETCIIHEE « V7 /N —7 « BRI RN2 T 74 ~—%
AW TR E SR L O PCR 2 —H# o TR THEM L TV, EAERERE TR
HEEDIX X 3BT T4 v —Z2HW D ERICHTHEFIT/ IS0 L
AbND, L7zh->T, RT-qPCR IEOMNTFEEIZEE L TiL, oo 14Em7n
FELHARTREELITENU ETHL EEZXBND,

—JC, RT-gPCR {EOESA & L TETRESIND DPIER D FOLREMET
HAHH, —EHIIZ RNA L DNA L0 {0 a9\ =8, RT-gPCR EIC
DIRHT CIIMIE D RIFRBE D S BRI RITT BN LY RE e EZbND, =
DB AIZ ST, Life Technologies & 0 ik 41T % RNA ZZE(LHEE -
RNAlater [Z3#{HE A B L Tl 2 & T, HiRTH 1 »HMEMEF O rRNA
FEHLERIREBTIRAFTE DL Z L ERIORBRTHERE L TRV (55 80 [1] H ASH

SR KR, RNA O EMEORBEITRR iz &35 2 T\ 5, 81T, rRNA
DT ERER) T DX, DNA 21 & 35 H51E LD OB O BEIROTEMEN
FERIIKMENLTWEEBZOND, ZORIZOWTIE, T8, FEiEMEaE
& PCRIEZAA G DT AFEREIENH]E SN TEY [136] , 2 b & DLk
IZEVEBLETONENRD D,

Z DD RT-gPCR ED KA & LTI, qPCR IE°FISH ik L HERIS, H 50T
DIER & T HAHE OB TESIERALEE L, RAOMEZKRET 2012
ﬁbfv&vﬁﬁéﬁ%ﬂéoik,mmmR%%qu%f%@%wﬁﬁé

TITRREREAER T 270D OEERR S LE 2720, WK 2B S T
R OERNICOWTIEZN D OREBANET 5 Z L IXKEE L 72 5, RT-gPCR
VEIZ K0 W PIAR I o5 ORERL R & SRR RT3~ 2 121%, T v F by —0 v R iR

&

H#
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HrECHELNTZRSIEREZ & L IZRMICIEAVHEZ @ECE W7 74
V—ERATOILENRDHY, ZORIFIESHROMELEEZ TS,

VLI, RT-QPCR £ DRHE &, o7y T AR FIE & bl L Ze 2y B L7,
B L2 3 O I M E # O SR FITE X Z N ENRE 2 H 2 TRV, B
RN S 2 5 L < BRAR 2 ICIZF22 0 B B U7z FIEIC & - TR 5 24
b5,

WD 5 T AHEMFTIEO TR, F5Z DNA > —7 2 — O FAi o807 & 224 &
LU TN ORFJE TR 72 72 R~ E ZEA L TR Y, RIHEL Y — 5 o —
WIS X0 BHEREANME RO BRERAL NI TETND
[7,9, 10, 137, 138] . F7z, ME&EOHEBITINZ THEEEDOHERT /2 L (A7
RN G0 ERERIOCENT T Z LIk 0, IBNHIEEORRICEEE &
(ET IR [139] LR NHIEE & & RO R & OB A B 52T 2 R AL [140]
DL HESNTETND, TS OMENT TG HIE# O &R L UMEREIC
ONWTEEZERMAENOZRREREGDL LN TEL—FHT, g
REBHEEICRONTRY, £ RKEOREKEOMITIILEL T, Ziic
% LT, RT-gPCR {EITFHFITEHWEKELZ A L TEBY, EMTEENRT T
e, TNHEHIET L ZENRLE THD, HEITHOWVWTIEL, RNA flitine
5 RT-QPCR BT £ CTHEHBI TITZ DV AT A ZBRICHE L T\ 5 (EREMAE
Wt anE s 2011 FLIRKRE) . Z DT AT LB WD Z &2k 0, HH 96 Hifk
/B RNA 2l L, ZhE 20 O 75 A ~— T+ 5 1/E% %% 5 AT
SETTHZEMTED, LeN-T, RT-QPCR EIXZ 7T A 4T 4 7 2
K D WP 2~ DR R e T D KRB 22/ NGRS, Bt OB L3 IR
(R Z WELIEHT O RPN B 5 DT OB FE 2 i R 2 5 BRICIB W CIER AL TH
HEZEZOLND, IHIZ, RFEEX, ZOEVBRTRRE &Gl NG, i
Az R0 Bl AR B A R AR %%T%ﬁﬁﬁ@ﬁﬁﬁ@m%kﬁbﬁéo%mei%
[110] (X, JwAbF 9 (R B R E & 2 S AT R o of, R A
RT-gPCR {535 X QSR L 0 ##HT L, RT-gPCR JEIZ L 2 MBI H SR 1T 5528 15
K0 bR 4 EEhroTeZ e EaHEL TS, 4%, REZYHEBICCHT S 1
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TERE, B2 EUREMEMIIST 277 A4 ~—0OFF, FmEMEICES
T LB ORI AT AOREE, S OIZITMITEXDOMFELE Vo ToZ &R
SBOMEL 7257259,

PLEXY, ARUFFETHEEE L7z rRNA & iER9 & L7- RT-gPCR {513, WP
B i o S D O MERERCRRT T 2 ik L L CIERIZAITH D Z LR
Too RFIEIZED, BWNMEEOBRICEE RIETR 70, IBNAERE & i
FERRE L OBEMEZ LV EEMICTHNL ZENTELLEA b, ThbD
WFZEICREE R R 2 AT Z LRI S D, £, KFEL, Tomoit
R LR MED D, A SR AT AR SO PR MR A SRR L2 0TI IS 2h A M A H U
ERVBDLAREELRBEINTZ 0D, %OV S HE L REHERE &
BEZbhD,
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TABLE 1-1. Specificity tests with newly developed primers

Reactions with the following primers?®:

Taxon Strain En-lsu3F/ Ec-ssul'F/ STPYF/  PSD7F/  CIPER-F/
En-lsu3R Ec-ssulR STPYR2  PSD7R  CIPER-R

Escherichia coli ATCC 117757 + _ _ . —
Citrobacter freundii ATCC 133167 + — _ _ _
Citrobacter koseri ATCC 270287 + — _ _ _
Enterobacter cloacae ATCC 130477 + — _ _ _
Enterobacter aerogenes ATCC 130487 + — _ _ _
Enterobacter sakazakii JCM 12337 + — _ _ _
Klebsiella pneumoniae ATCC 138837 + — _ _ _
Klebsiella oxytoca ATCC 131827 + — — _ _
Serratia marcescens ATCC 138807 + — _ _ _
Proteus mirabilis ATCC 299067 + _ _ o o
Proteus vulgaris JCM 1668 + — _ _ _
Proteus penneri JCM 39487 + _ _ _ _
Hafnia alvei JCM 1666" + _ _ _ _
Edwardsiella tarda ATCC 159477 + _ _ _ _
Providencia alcalifaciens ATCC 98867 + — _ _ _
Providencia rettgerii DSM 45427 + — _ _ _
Morganella morganii ICM 16727 + — _ _ _
Salmonella choleraesuis subsp. choleraesuis DSM 9898 + — — — —
serotype enteritidis
Yersinia enterocolitica DSM 47807 + — _ _ _
Enterococcus faecalis ATCC 194337 — + — _ _
Enterococcus faecium ATCC 194347 — + — — _
Enterococcus hirae ATCC 80437 — + — — _
Enterococcus avium IJCM 87227 — + — — _
Enterococcus gallinarum JCM 87287 — + — — _
Enterococcus casseliflavus IJCM 87237 — + — _ _
Enterococcus flavescens DSM 73707 — + — — _
Staphylococcus aureus ATCC 126007 — — + _ _
Staphylococcus epidermidis ATCC 149907 — — + _ _
Staphylococcus schleiferi subsp. coagulans IJCM 74707 — — + _ _
Pseudomonas aeruginosa ATCC 101457 — — — + _
Pseudomonas putida DSM 2917 — _ _ + _
Clostridium perfringens JCM 12907 — — — _ +
Ruminococcus productus ATCC 273407 — — — — _
Ruminococcus obeum ATCC 291747 — — — _ _
Clostridium orbiscindens DSM 67407 — — — _ _
Bacteriodes fragilis DSM 21517 — _ _ _ _
Bacteroides vulgatus JCM 58267 — — _ _ _
Bifidobacterium adolescentis ATCC 157037 — — — — _
Bifidobacterium longum ATCC 157077 — — — — _
Collinsella aerofaciens ATCC 259867 — — — — _
Eggerthella lenta ATCC 255597 — _ _ _ _
Prevotella melaninogenica ATCC 258457 — — — — _
Veillonella parvula ATCC 107907 — — — — _
Lactobacillus acidophilus ATCC 43567 — — — — _
Lactobacillus casei ATCC 3347 — — _ _ _
Streptococcus intermedius ATCC 27335 — — — — —
Campylobacter jejuni ATCC 335607 — — — _ _
Candida albicans ATCC 188047 — _ _ _ -
Bacillus cereus JCM 21527 — _ _ _ o
Bacillus subtilis JCM 14657 _ _ _ o -

# The specificity of the RT-gPCR assay for target bacteria with each primer was
investigated using RNA extracts corresponding to 10° cells of each strain. Specificity
was judged using the criteria described in Materials and Methods.
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TABLE 1-2. Primers based on 16S or 23S rRNA sequences

Product

Target Primer Sequence (5' - 3") size (bp) Reference

Enterobacteriaceae 23S rRNA En-lsu-3F  TGCCGT AACT T CGGGAGAAGGCA 428 This study
En-lsu-3'R  TCAAGGACCAGTGTTCAGTGTC

Enterococcus 16SrRNA Ec-ssul'F CCCATCAGAAGGGGATAACACTT 115 This study
Ec-ssulR  ACCGCGGGT CCATCCATC

Staphylococcus 16SrRNA STPYF ACGGTCTTGCTGTCACTTATA 257 This study
STPYR2 TACACATATGTTCTTCCCTAATAA

Pseudomonas 16SrRNA PSD7F CAAAACT ACT GAGCT AGAGT ACG 215 This study
PSD7R TAAGAT CT CAAGGAT CCCAACGGCT

Clostridium perfringens 16SrRNA  CIPER-F AGAT GGCATCATCATTCAAC 793 55
CIPER-R  GCAAGGGATGTCAAGTGT
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FIG. 1-1. Quantitative detection of bacteria by RT-gPCR and by gPCR. E. coli
ATCC 11775" (A), E. faecalis ATCC 194337 (B), S. aureus ATCC 12600" (C),
C. perfringens JCM 1290" (D), and P. aeruginosa ATCC 10145" (E) were cultivated
separately in BHI or MRS broth. RNA and DNA fractions were extracted from culture
samples in the early stationary phase (18 h), and the bacterial counts were determined
microscopically with DAPI staining. Based on the bacterial counts, 10-fold serial
dilutions of RNA or DNA from 107 to 10° bacteria were assessed by RT-gPCR (o) and
gPCR (e) assays. The Cy values for triplicate samples obtained were plotted against
the log;o number of bacterial cells subjected to each reaction.
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FIG. 1-2. Comparison of bacterial counts in cultures determined by RT-qPCR and by
the culture method. E. coli ATCC 11775" (A), E. faecalis ATCC 19433 (B), S. aureus
ATCC 12600" (C), C. perfringens JCM 1290" (D), and P. aeruginosa ATCC 10145" (E)
were cultivated in BHI or MRS broth. RNA fractions were extracted from 10-fold
serial dilutions of each bacterial culture (50 pl) in the range from 10° to 10° CFU. The
number of bacteria in each sample was determined by RT-gPCR and then plotted against
the CFU count for the same sample determined on BHI (for E. coli, E. faecalis,
S. aureus,and P. aeruginosa) or GAM (for C. perfringens) agar plates; data for single
samples from each of the three different cultures are shown for each dilution. For
RT-gPCR, an analytical curve generated with the RNA dilution series for each target
strain (Fig. 1-1) was used.
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FIG. 1-3. Effect of growth phase on bacterial counts determined by RT-qPCR.
Throughout the growth phase in broth culture, the numbers of E. coli ATCC 11775'
(A), E. faecalis ATCC 19433 (B), S. aureus ATCC 12600" (C), and C. perfringens
JCM 1290" (D) cells were determined by RT-gPCR (o) and the culture method ().
The analytical curves generated with the RNA dilution series for each target strain in
the stationary phase (18 h) (Fig. 1-1) were used to quantify the bacteria. The CFU
counts were determined on BHI (for E. coli, E. faecalis, and S. aureus) or GAM (for C.
perfringens) agar plates. The results are the means and standard deviations of
triplicate samples.
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FIG. 1-4. Comparison of RT-gPCR counts and viable bacterial cell counts determined
by a combination of DAPI staining and SYTO9-PI double staining of cultured bacteria.
C. perfringens JCM 1290" was incubated in MRS broth for 4 days and examined by
RT-gPCR (o), SYTO9-PI double staining (A ), and the culture method (e) at 24, 48, 72,
and 96 h. The viable bacterial count was calculated with the following equation:
viable bacterial count = (number of cells labeled with SYTO9/number of cells labeled
with both SYTQO9 and PI) x (number of cells stained with DAPI). For RT-gPCR, the
analytical curve generated with the dilution series of RNA extracted from C. perfringens
cells at 18 h (Fig. 1-1D) was used to determine the bacterial number. The CFU count
was determined by culturing samples on GAM agar plates for 24 h.  The results are the
means and standard deviations of triplicate samples.
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FIG. 1-5. Correlation between RT-gPCR counts and cultural counts in human feces.
Total RNA fractions extracted from 38 human fecal homogenates were assessed by the
RT-gPCR assay to determine the indigenous population levels of Enterobacteriaceae (A)
and Pseudomonas (B). The Ct values obtained were applied to the analytical curves for
E. coli ATCC 11775' and P. aeruginosa ATCC 10145" (Fig. 1-1A and E) to determine
the RT-gPCR counts. The CFU counts were determined by culturing the same fecal

samples on DHL (A) or NAC (B) agar plates and then were plotted against the
RT-gPCR counts.
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FIG. 1-6. Comparison of bacterial counts in human peripheral blood determined by
RT-gPCR and the culture method. Human peripheral blood samples (0.5 ml) from
three individuals were spiked with various amounts of live S. aureus ATCC 12600" (A)
or P. aeruginosa ATCC 10145" (B) to obtain final concentrations ranging from 10° to
10° CFU per ml. RNA fractions extracted from each sample were then assessed by the
RT-gPCR assay. The Ct values obtained were applied to the analytical curves for
S. aureus ATCC 12600" and P. aeruginosa ATCC 10145 (Fig. 1-1C and E) to
determine the RT-qPCR counts. The CFU counts were determined by culturing the
same samples on BHI agar plates and then were plotted against the RT-gPCR counts;
data for single samples from the three different donors are shown.
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TABLE 2-1. Specificity of the newly developed primer sets for Lactobacillus

Reactions with the following primer set®:

Taxon Strain Subgroup* sg-LeasF/ sg-Lgas F/ sg-LplaF/ sgLeuwF/ sg-LumF/ sgLsakF/ sLbreF/ LFer1/ s Lfu-F/
sg-Lcas-R  sg-Lgas—R  sg-Lpla-R  sg-Lreu-R sg-Lrum-R sg-Lsak-R  s-Lbre-R LFer-2 s—Lfiu-R
L. casei ATCC334T L. casei + - - - - - _ _ _
L. rhamnosus ATCC7469" L. casei + - - - — _ _ _ _
L. zeae ATCC 393 L. casei + — — — — — — — _
L. acidophilus ATCC4356" L. gasseri - + - - - - - _ _
L. amylovorus JCM 11267 L. gasseri - + — — - - — — —
L. crispatus JCM 11857 L. gasseri - + — — — — — — _
L. delbrueckii subsp. ~ ATCC 118427 L. gasseri — + — — — — — - _
bulgaricus
L. delbrueckii subsp. ~ ATCC 9649 L. gasseri — + — — — - - - _
delbrueckii
L. delbrueckii subsp. ~ ATCC 12315" L. gasseri — + — — — - - - _
lactis
L. gasseri DSM 202437 L. gasseri - + - - - _ _ _ _
L. helveticus ATCC 15009 L. gasseri - + - - . _ _ _ _
L. jensenii ATCC 25258" L. gasseri - + — _ _ _ _ _
L. johnsonii JCM 20127 L. gasseri - + - - — — — _ _
L. plantarum ATCC 149177 L. plantarum - — + — — — — _
L. pentosus JCM 15587 L. plantarum - - + - - - — — —
L. reuteri JCM 11127 L. reuteri - - - + - - — _ _
L. oris NCFB 21607 L. reuteri - - + - - - _ _
L. panis JCM 110537 L. reuteri - + - + + - - - -
L. vaginalis JCM 95057 L. reuteri - - + - — _ _ _
L. ruminis JCM 11527 L. ruminis - - - - + - — _ _
L. animalis JCM 56707 L. ruminis - - - + . — _ _
L. mali JcM 11167 L. ruminis - - - - + - - — _
L. salivarius ATCC 117417 L. ruminis - - - - + - _ — _
L. satsumensis JCM 123927 L. ruminis - — - — + — — — —
L. sakei subsp. sakei ~ JCM 11577 L. sakei - - - - - + _ _ _
L. sakei subsp. JCM 110317 L. sakei — - - — _ + _ _ _
carnosus
L. curvatus JCM 10967 L. sakei - - - - — _ _
L. graminis NRIC 17757 L. sakei - - - - + + - -
L. brevis ATCC 14869" L. brevis - - - - - - - -
L. fermentum ATCC 149317 L. fermentum - - - + - - -
L. fructivorans JCM 11177 L. fructivorans - — — - — — — _
L. coryniformis subsp. JCM 11647 L. coryniformis - — — - - — — — —
coryniformis
L. vaccinostercus JCM 12184 L. vaccinostercus - - - - — — — — _
L. farciminis JCM 10977 L. farciminis - — - — — — — — _
L. sharpeae JCM 11867 L. sharpeae — — — — — — — - _

 The species of Lactobacillus were differentiated into 13 subgroups based on 16S
rRNA gene sequences.

® The specificity of the RT-qPCR assay for target bacteria with each primer was
investigated using RNA extracts corresponding to 10° cells from each strain described.
Specificity was judged using the criteria described in Materials and Methods. In
addition, negative PCR results were obtained for the following bacterial strains:
Ruminococcus productus JCM 14717, Ruminococcus obeum ATCC 291747,
Faecalibacterium prausnitzii ATCC 27768", Clostridium orbiscindens DSM 67407,
Bacteroides ovatus JCM 5824", Bacteroides vulgatus ATCC 8482", Bifidobacterium
adolescentis ATCC 15703", Bifidobacterium longum ATCC 15707", Collinsella
aerofaciens DSM 3979", Eggerthella lenta ATCC 25559", Prevotella melaninogenica
ATCC 25845", Escherichia coli JCM 1649, Acinetobacter calcoaceticus JCM 6842,
Pseudomonas aeruginosa IFO 12689", Enterococcus faecalis ATCC 194337,
Streptococcus  anginosus GIFU 8327, Staphylococcus aureus ATCC 12600,
Lactococcus lactis subsp. lactis ATCC 19435', Bacillus cereus JCM 21527,
Campylobacter jejuni subsp. jejuni DSM 4688, and Candida albicans IFO 1385".
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TABLE 2-2. 16S or 23S rRNA gene-targeted primers used in this study

Product  Annealing Reference

Target® Primer Sequence (5' - 3") size® (bp)  temp (°C) or source

Clostridium coccoides group g-Ccoc-F AAATGACGGT ACCTGACTAA 440 55 40
g-Ccoc-R CTTTGAGTTTCATTCTTGCGAA

Clostridium leptum subgroup sg-Clept-F GCACAAGCAGT GGAGT 239 55 40
sg-Clept-R3 CTTCCTCCGTTTTGTCAA

Bacteroides fragilis group g-Bfra-F2 AYAGCCTTTCGAAAGRAAGAT 495 50 71
g-Bfra-R CCAGTATCAACTGCAATTTTA 40

Bifidobacterium g-Bifid-F CT CCTGGAAACGGGT GG 552 55 40
g-Bifid-R GGTGTTCTTCCCGATATCTACA

Bifidobacterium breve BiBRE-1 CCGGATGCTCCATCACAC 288 55 39
BiBRE-2 ACAAAGT GCCTTGCT CCCT

Atopobium cluster g-Atopo-F GGGT TGAGAGACCGACC 190 55 40
g-Atopo-R CGGRGCTTCTTCTGCAGG

Prevotella g-Prevo-F CACRGT AAACGAT GGAT GCC 513 55 40
g-Prevo-R GGT CGGGT TGCAGACC

Clostridium perfringens s-Clper-F GGGGGTTTCAACACCTCC 170 60 This study
CIPER-R GCAAGGGAT GT CAAGT GT 55

Enterobacteriaceae En-Isu-3F TGCCGT AACT T CGGGAGAAGGCA 428 60 Table 1-2
En-Isu-3'R TCAAGGACCAGTGTTCAGTGTC

Lactobacillus casei subgroup sg-Lcas-F ACCGCATGGTTCTTGGC 296 60 This study
sg-Lcas-R CCGACAACAGTTACTCTGCC

Lactobacillus gasseri subgroup sg-Lgas-F GAT GCAT AGCCGAGT TGAGAGACT GAT 197 60 This study
sg-Lgas-R TAAAGGCCAGTTACTACCTCTATCC

Lactobacillus plantarum subgroup  sg-Lpla-F CTCTGGTATTGATTGGT GCTTGCAT 54 60 This study
sg-Lpla-R GTTCGCCACT CACTCAAATGTAAA

Lactobacillus reuteri subgroup sg-Lreu-F GAACGCAYT GGCCCAA 289 60 This study
sg-Lreu-R TCCATTGT GGCCGAT CAGT

Lactobacillus ruminis subgroup sg-Lrum-F CACCGAATGCTTGCAYTCACC 182 60 This study
sg-Lrum-R GCCGCGGGT CCATCCAAAA

Lactobacillus sakei subgroup sg-Lsak-F CATAAAACCT AMCACCGCAT GG 303 60 This study
sg-Lsak-R TCAGTTACTATCAGATACRTTCTTCTC

Lactobacillus brevis s-Lbre-F ATTTTGTTTGAAAGGT GGCTTCGG 289 55 This study
s-Lbre-R ACCCT TGAACAGT TACT CT CAAAGG

Lactobacillus fermentum LFer-1 CCTGATTGATTTTGGT CGCCAAC 414 55 73
LFer-2 ACGT ATGAACAGT TACTCT CATACGT

Lactobacillus fructivorans s-Lfru-F TGCGCCTAATGATAGTTGA 452 55 This study
s-Lfru-R GAT ACCGT CGCGACGT GAG

Enterococcus g-Encoc-F AT CAGAGGGGGATAACACTT 337 55 This study
g-Encoc-R ACTCTCATCCTTGTTCTTCTC

Staphylococcus g-Staph-F TTTGGGCT ACACACGT GCT ACAAT GGACAA 79 60 This study
g-Staph-R AACAACTTTATGGGATTTGCWTGA

Pseudomonas PSD7F CAAAACTACT GAGCT AGAGT ACG 215 60 Table 1-2
PSD7R TAAGAT CTCAAGGAT CCCAACGGCT

& Specific primer sets were developed by using 16S rRNA gene sequences, except for
En-Isu-3F/En-Isu-3’R, which target 23S rRNA genes.

® RNAs extracted from the standard strains described in Materials and Methods were
used as the RT-qPCR controls.

¢ The forward primer s-Clper-F was newly developed in this study and was used in
the combination with the reverse primer CIPER-R, which was previously reported [55].
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TABLE 2-3. Comparison of RT-gPCR counts to qPCR counts and to cultural counts
from human feces

RT-qPCR gPCR Culture
Bacterial population Logio cells  Detection  Logi cells  Detection  Logyo cells  Detection
[g feces® ratio (%) [g feces® ratio (%) [g feces® ratio (%)
Clostridium coccoides group 10.2 + 0.5 100 10.1 + 05 100 NT
Clostridium leptum subgroup 95 + 0.7 100 94 +0.8 100 NT
Bacteroides fragilis group 9.8 + 06 100 9.4 £ 05 100 NT -
Bifidobacterium 95 + 10 98 9.1 £09 98 95 £ 05 95
Atopobium cluster 9.1 +08 100 89 + 0.7 100 NT
Prevotella 6.9 +19 88 77 £ 14 63 NT
Clostridium perfringens / Clostridium (L+)* 4.3 + 1.6 83 6.4 6 44 =15 48
Enterobacteriaceae 71 £12 100 82 £ 05 100 68 £ 1.1 100
Lactobacillus 6.3 +15¢ 98 71 £ 09c¢ 39 56 16 90
Enterococcus 6.2 +14 85 80 +14 56 6.8 +15 45
Staphylococcus 53 £ 05 85 ND 0 3.7 £11 70
Pseudomonas 43 + 0.7 30 ND 0 NT
Total 106 £ 05° 100 105 £ 04 ° 100 105 £ 05°¢ 100

% Data are expressed as the means and standard deviations of fecal samples collected
from 40 adult volunteers. NT, not tested. ND, not detected.

® The total count of bacteria obtained by RT-gPCR or gPCR is expressed as the sum
of the counts of 11 groups and one species.

° The total count of bacteria cultivated with M10 plates.

9 In the culture method, Clostridium (L+) was selectively cultivated on CW agar
plates.

® The count of Lactobacillus species organisms obtained by RT-qPCR or qPCR is
expressed as the sum of the counts of six subgroups and three species.
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TABLE 2-4. Quantification of Lactobacillus species subgroups in human feces by
RT-gPCR

. . Logso cells Detection
Bacterial population a .

/g feces ratio (%)
L. casei subgroup 47 +11 48
L. gasseri subgroup 51 +14 78
L. plantarum subgroup 43 +1.1 80
L. reuteri subgroup 51 +15 80
L. ruminis subgroup 52 +18 78
L. sakei subgroup 52 £ 13 23
L. brevis 43 +11 13
L. fermentum 55 +14 60
L. fructivorans 36 5
Total’ 6.3 15 98

 Data are expressed as the means and standard deviations from fecal samples
collected from 40 adult volunteers.

® The total count of Lactobacillus species organisms is expressed as the sum of the
counts of six subgroups and three species.
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TABLE 2-5. Comparison of bacterial counts in human feces determined by RT-gPCR
and FISH

Logy, bacterial cells/g feces?

Bacterial population Subject A Subject B Subject C Subject D
RT-PCR  FISH RT-PCR  FISH RT-PCR  FISH RT-PCR  FISH
Clostridium coccoides group 10.3 10.3 10.3 10.5 10.3 10.4 10.4 10.4
Clostridium leptum subgroup 10.1 9.7 10.3 10.1 10.6 10.7 10.0 9.9
Bacteroides fragilis group 10.5 10.3 10.2 10.4 10.2 10.5 10.2 10.5
Bifidobacterium 10.6 10.1 10.3 10.0 10.6 10.2 10.3 9.8
Atopobium cluster 9.8 9.8 9.5 9.9 8.7 8.8 9.7 9.9
Prevotella ND ND ND ND ND 6.6 6.0 ND
Sum of six groups 11.0 10.8 10.9 10.9 111 111 10.9 10.9
Total count of bacteria® NT 111 NT 11.0 NT 113 NT 111
Total count of cells (by DAPI staining) 11.3 11.2 11.6 11.2

% Fecal samples collected from four adult volunteers were used for the comparisons.
NT, not tested. ND, not detected.
® The total count of bacteria was determined by hybridization with probe Eub338[75].
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FIG. 2-1. Quantification of bacteria spiked into human feces by RTqPCR.
samples from three individuals spiked with serial dilutions of B. breve ATCC 15700"
(A), C. perfringens JCM 1290" (B), L. fructivorans JCM 11177 (C), or P. aeruginosa
IFO 12689 (D) to final concentrations of 10% to 10° cells per g were assessed by
RT-gPCR. Bacterial counts were determined by the DAPI staining method and plotted
against the corresponding RT-gPCR counts; data are expressed as the means and

standard deviations of three individuals.
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FIG. 2-2. Correlation between RT-qgPCR and gPCR counts in human feces. Total
RNA and DNA fractions extracted from 40 human fecal homogenates were assessed by
RT-gPCR (total RNA) and gPCR (DNA) assays to enumerate indigenous population
levels of the C. coccoides group (A), the C. leptum subgroup (B), Bifidobacterium (C),
and the Atopobium cluster (D). gPCR counts were plotted against RT-gPCR counts.
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FIG. 2-3. Correlation between RT-qPCR and cultural counts in human feces. Total
RNA fractions extracted from 40 human fecal homogenates were assessed by RT-gPCR
to enumerate indigenous population levels of Bifidobacterium (A), C. perfringens (B),
Enterobacteriaceae (C), and Lactobacillus (D). CFU counts were determined by
culturing the same fecal samples on MTP (Bifidobacterium), CW (C. perfringens), DHL
(Enterobacteriaceae), and LBS (Lactobacillus) agar plates and were plotted against
RT-gPCR counts.
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TABLE 3-1. Specificity tests with the primers

Reactions with the following primer set®:

Taxon Strain g-Encoc-F  s-Efs-F  s-Ecacc-F  s-Ececo-F  sg-Esulf-F  sg-Ecass-F  sg-Eavi-F  s-Edis-F  sg-Efm-F  s-Efm-F g-Str-F s-Sag-F s-Spy-F s-Spn-F s-Ssal-F sg-Lclac-F  sg-Lcpis-F
/g-Encoc-R  /s-Efs-R  /s-Ecacc-R /s-Ececo-R /sg-Esulf-R /sg-Ecass-R /sg-Eavi-R  /s-Edis-R ~ /sg-Efm-R  /s-Efm-R lg-Str-R /s-Sag-R /s-Spy-R /s-Spn-R /s-Ssal-R  /sg-Lclac-R /sg-Lcpis-R
Enterococcus species
E. faecalis ATCC 194337 + + - - - - _ - - _ _ - _ _ _ _ _
E. caccae DSM 191147 + - + - - - + - - . . - - _ - - _
E. cecorum JCM 87247 + - - + - - . . - - - _ _ _ _ _ _
E. sulfureus DSM 6905" + - - - + - + - - . - - - - . - -
E. italicus DSM 159527 + - - - + - + - - . _ _ - _ _ - -
E. casseliflavus JCM 87237 + - - - - + - . - - + - - + - _ _
E. gallinarum JCM 87287 + - - - - + - - - - + _ _ + _ _ _
E. flavescens ATCC 49996 + - - - - + - - - - - - - - _ _ -
E. avium JCMm 87227 + - - - - - + - - - - - _ - _ _ _
E. pseudoavium JCcm 87327 + - - - - - + - - _ _ - - _ _ _ _
E. malodoratus JCM 87307 + - - - - - + . - - . - - - - _ _
E. gilvus DSM 156897 + - - - - - + - - - - - - - _ _ _
E. raffinosus JCM 87337 + - - - - - + . - - . - - - - _ -
E. dispar DSM 6630" + - - - - * - + - - - _ - - _ - -
E. durans GIFU 9960" + - - - - + - * + - - - - - _ - -
E. mundtii JCM 87317 + - - - - - - - + - - - - - _ _ _
E. faecium ATCC 194347 + - - - - - - - + + - - _ _ - _ _
E. hirae ATCC 8043" + - - - - - - - + - - - - - - _ -
Streptococcus species
S. agalactiae JCM 56717 - - - - - - - - + - , - _ -
S. dysgalactiae DSM 206627 - - - - - - - - - - - - - - , -
subsp. dysgalactiae
S. dysgalactiae LMG 160267 - - - - - - - - - - + . - . . . _
subsp. equisimilis
S. pyogenes ATCC 123447 - - - - _ - _ _ _ _ + _ + _ _ _
S. canis DSM 207157 - - - - - - - - - - + - - . _ _
S. equi subsp. equi DSM 205617 - - - - - - - - - . + - - . - - -
S. mitis GIFU 124587 - - - - - - . - - . + - - + - - -
S. pneumoniae DSM 205667 - - - - . - - - _ _ + _ _ + _ _ _
S. oralis DSM 206277 - - - - - - - - - - + - _ + _ _ _
S. sanguinis JCM 57087 - - - - - - - - - - + - - , _ _ -
S. gordonii DSM 67777 - - - - - - - - - - + - — — _ _ -
S. intermedius JCM 129967 - - - - - - - - - - + _ _ _ _ _ _
S. anginosus DSM 205637 - - - - - - - - - - + - - - - . -
S. salivalius JCM 57077 - - - - - - - - - - + - - _ ¥ _ _

subsp. salivalius
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S. salivalius ATCC 192587 - - - - - - - - - - + - - - + _ _
subsp. thermophilus

S. bovis JCM 58027 - - - - - - - - - - + - - _ _ _ _

S. mutans IFO 139557 - - - - - - - - - - + . . _ - - _

S. sobrinus ATCC 334787 - - - - - - - - - - + . . . - - -
Lactococcus species

L. garvieae NCFB 2155"

L. lactis subsp. cremoris ATCC 192577
L. lactis subsp. lactis ATCC 194357
L. lactis subsp. hordniae ATCC 290717

[ T B B
[ T B A
| | | | | | |
[ T T A
[ T B B
| | | | | | |
[ T T A
[ T B A
| | | | I | |
| | | | | | |
| | | + H+ + O+
| | | | | | |
| | | | | | |
[ T B A
| | | | | | |
o+ o+ o+ o+

+ + +

L. piscium DSM 66347
L. plantarum ATCC 431997
L. raffinolactis ATCC 439207

% The specificity of the RT-qPCR assay for target bacteria with each primer set was investigated using RNA extracts corresponding to 10°
cells from each strain described. Specificity was judged using the criteria described in Materials and Methods. The bacterial species for
which each set of primers was designed to target are indicated by boldface plus symbols. In addition, negative PCR results were obtained
for the following bacterial strains: Staphylococcus aureus GIFU 91207, Staphylococcus epidermidis JCM 24147, Lactobacillus acidophilus
ATCC 4356, Bacillus cereus JCM 2152", Bacillus subtilis JCM 1465, Ruminococcus productus JCM 14717, Clostridium indolis JCM
1380", Clostridium aminovalericum JCM 11016", Clostridium symbiosum JCM 1297', Faecalibacterium prausnitzii ATCC 27768,
Clostridium butyricum JCM 1391, Clostridium paraputrificum JCM 1293", Clostridium innocuum DSM 1286", Eubacterium biforme
ATCC 27806", Eubacterium cylindroides DSM 3983, Eubacterium dolichum DSM 39917, Clostridium ramosum JCM 12987, Clostridium
cocleatum JCM 13977, Clostridium spiroforme JCM 14327, Bacteroides vulgatus ATCC 8482", Bacteroides ovatus JCM 58247,
Bacteroides thetaiotaomicron JCM 5827", Bifidobacterium adolescentis ATCC 15703", Bifidobacterium catenulatum ATCC 27539,
Bifidobacterium longum ATCC 157077, Collinsella aerofaciens ATCC 25986", Prevotella melaninogenica ATCC 25845, Escherichia coli
ATCC 11775", Citrobacter freundii JCM 16577, Klebsiella pneumoniae JCM 1662, Acinetobacter calcoaceticus JCM 6842", and Candida
albicans IFO 1385".
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TABLE 3-2. 16S or 23S rRNA gene-targeted primers used in this study

Target? Primer Sequence (5'-3") S;tzd(u;:;) f;r::;a(l :2@)} Reference

Enterococcus genus g-Encoc-F AT CAGAGGGGGATAACACTT 336 55 Table 2-2
g-Encoc-R  ACTCTCATCCTTGTTCTTCTC

Enterococcus faecalis s-Efs-F CCCGAGT GCTTGCACT CAATTGG 419 60 This study
s-Efs-R AGGGGACGT TCAGT TACT AACGT

Enterococcus caccae s-Ecacc-F CCGCATAATAGT CGACACC 318 60 This study
s-Ecacc-R GTCAAGGT AAGAGCAGTTACTCTCCTA

Enterococcus cecorum s-Ececo-F TTCCATTTACCGCAT GGT AGAT GGAT 311 60 This study
s-Ececo-R CCGT CAAGGGATGAACTTTCCAC

Enterococcus sulfureus subgroup sg-Esulf-F TTCTTTCTTATCGAACTTCGGTTCA 410 60 This study
sg-Esulf-R ACTCTCATCCTTGTTCTTCTC

Enterococcus casseliflavus subgroup  sg-Ecass-F CACTATTTTCCGCAT GGAAGAAAG 311 60 This study
sg-Ecass-R ~ CCGT CAAGGGATGAACATTTTAC

Enterococcus avium subgroup sg-Eavi-F CAGCATCTTTTATAGGATGTTACTTTTCA 213 60 This study
sg-Eavi-R GGTCCTTCGACTATCTCACTGG

Enterococcus dispar s-Edis-F CCGCATAATATTAATGAACTCATGTTT 318 60 This study
s-Edis-R CCGTCAAGGGATGAACATTTTAC

Enterococcus faecium subgroup sg-Efm-F AGCT T GCT CCACCGGAAAAAGA 164 60 This study
sg-Efm-R AT CCAT CAGCGACACCSKAA

Enterococcus faecium s-Efm-F GT CTGT CCAAGCAGT AAGT CTGAAGAG 65 60 This study
s-Efm-R CATCACAGCTTGTCCTTAAGAAAAG

Streptococcus genus g-Str-F AGCTTAGAAGCAGCTATTCATTC 309 60 110
g-Str-R GGATACACCTTTCGGTCTCTC

Streptococcus agalactiae s-Sag-F GTTATTTAAAAGGAGCAATTGCTT 285 60 110
s-Sag-R TTGGTAGATTTTCCACTCCTACCA

Streptococcus pyogenes s-Spy-F AAGAGAGACTAACGCATGTTAGTAATTT 443 60 110
s-Spy-R AATGCCTTTAACTTCAGACTTAAAAA

Streptococcus pneumoniae / S. mitis ~ s-Spn-F CAAT GT GGACT CAAAGATTATAGAAGAATG 396 60 110
s-Spn-R GTCATGATACT AAGGCGCCCTA

Streptococcus salivarius s-Ssal-F CAAT GGATGACACATGTCATTTAT 682 60 This study

subsp. salivarius / thermophilus s-Ssal-R GGCACT GAAT CCCGGAAAGGATCC

Lactococcus lactis subgroup sg-Lclac-F TGTAGGGAGCTATAAGTTCTCTGTA 613 60 This study
sg-Lclac-R GGCAACCTACTTYGGGTACTCCC

Lactococcus piscium subgroup sg-Lcpis-F GCT AT CCAGCCCTAAGT GA 614 60 This study

sg-Lcpis-R AAAGGT TAGCTCACCGGCTTTGGGTA

& Specific primer sets were developed using 16S rRNA gene sequences, except for
sg-Eavi-F/R, s-Efm-F/R, g-Str-F/R and s-Spn-F/R, which target the 23S rRNA gene.

® RNAs extracted from the standard strains described in Materials and Methods were
used as RT-gPCR controls.
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TABLE 3-3. Quantification of Enterococcus, Streptococcus, and Lactococcus in human
feces by RT-qPCR

Bacterial counts (logy, cells/g feces)?, measured by RT-qPCR with the primer set described in parentheses.

b Lactococcus
Subject Enterococcus Streptococcus - —
(0-Encoc-FIR) (-St-FIR) Total® L. lactis subgroup L. piscium .subgroup
(sg-Lclac-F/R) (sg-Lcpis-F/R)
1 3.9 6.1 ND ND ND
2 7.0 6.4 ND ND ND
3 53 8.3 ND ND ND
4 7.1 .7 31 ND 31
5 4.0 8.9 ND ND ND
6 8.0 6.8 ND ND ND
7 5.0 8.1 6.0 6.0 ND
8 6.2 8.5 5.2 5.2 ND
9 7.0 7.9 ND ND ND
10 6.0 8.2 ND ND ND
11 9.3 7.2 3.2 3.2 ND
12 6.6 6.8 ND ND ND
13 6.8 7.9 5.1 5.1 ND
14 6.3 5.9 ND ND ND
15 54 7.8 ND ND ND
16 8.3 7.8 ND ND ND
17 51 6.6 ND ND ND
18 53 7.4 ND ND ND
19 3.6 79 ND ND ND
20 7.2 9.1 53 53 ND
21 7.6 7.7 ND ND ND
22 6.5 7.4 53 ND 53
23 5.0 7.7 3.3 ND 3.3
24 55 5.9 ND ND ND
Mean = SD 6.2+14 7509 4612 50+1.0 39+12
Det. ratio (%) 100 100 33 21 13

% The counts obtained by RT-qPCR are expressed as the number of log;o bacterial
cells. ND, not detected.

® Fecal samples were collected from 24 healthy Japanese adults (15 males and 9
females; ages, 20 to 65 years [average, 39 + 13 years]). The means and standard
deviations for the 24 subjects and the detection (Det.) ratios are expressed at the bottom.

¢ The total counts of organisms belonging to Lactococcus species are expressed as the
sum of the counts determined by sg-Lclac-F/R and sg-Lcpis-F/R primer sets.
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TABLE 3-4. Quantification of Enterococcus species subgroups in human feces by RT-gPCR

Bacterial counts (logy, cells/g feces)®, measured by RT-gPCR with the following primer set:

Subjectb Encoc-E/R Species- or subgroup-specific primer set
N Total® sg-Eavi-F/R sg-Efm-F/R" s-Efm-F/R® s-Efs-F/IR sg-Ecass-F/R s-Ecacc-F/IR s-Edis-F/R sg-Esulf-F/R s-Ececo-F/R

1 3.9 34 3.4 ND ND ND ND ND ND ND ND
2 7.0 6.9 6.9 ND ND ND ND ND ND ND ND
3 5.3 4.8 3.9 4.8 4.9 ND ND ND ND ND ND
4 7.1 6.8 6.8 ND 4.0 3.4 4.1 ND ND ND ND
5 4.0 4.0 ND ND ND 4.0 ND ND ND ND ND
6 8.0 8.2 5.9 8.2 8.3 5.1 ND ND ND ND ND
7 5.0 5.0 ND ND ND 4.9 3.6 ND ND ND ND
8 6.2 6.2 6.2 5.4 5.6 ND ND 4.0 ND ND ND
9 7.0 7.0 7.0 ND ND 49 ND ND ND ND ND
10 6.0 5.9 ND 5.8 6.0 4.1 34 ND ND ND ND
11 9.3 9.5 ND 9.5 9.5 1.7 ND ND ND ND ND
12 6.6 6.3 4.9 6.1 ND 5.8 4.8 ND ND ND ND
13 6.8 6.2 6.0 5.4 55 ND 5.3 ND ND ND ND
14 6.3 6.0 ND 6.0 6.2 ND 3.2 ND ND ND ND
15 5.4 5.1 5.1 4.3 4.0 ND ND ND ND ND ND
16 8.3 7.8 7.8 ND ND ND ND ND ND ND ND
17 5.1 4.6 4.6 ND ND ND ND ND ND ND ND
18 5.3 5.0 4.9 ND ND 4.2 ND ND ND ND ND
19 3.6 31 3.1 ND ND ND ND ND ND ND ND
20 7.2 7.4 3.1 4.3 4.1 7.4 5.3 ND ND ND ND
21 7.6 7.4 7.4 5.4 5.4 ND 5.7 ND ND ND ND
22 6.5 6.3 6.3 ND ND 5.4 ND ND ND ND ND
23 5.0 45 45 ND ND ND ND ND ND ND ND
24 55 5.2 5.2 ND ND ND ND ND ND ND ND
Mean + SD 6.2+14 59+15 54+14 59+16 58+17 52+14 44+£1.0 4.0

Det. ratio (%) 100 100 79 46 46 46 33 4 0 0 0

& The counts obtained by RT-qPCR are expressed as the number of log, bacterial cells. ND, not detected.

® Fecal samples were collected from 24 healthy Japanese adults (15 males and 9 females; ages, 20 to 65 years [average, 39 + 13 years]).
The means and standard deviations for the 24 subjects and the detection (Det.) ratios are expressed at the bottom.

° The total counts of organisms belonging to Enterococcus species are expressed as the sum of the counts determined by sg-Eavi-F/R,
sg-Efm-F/R, s-Efs-F/R, sg-Ecass-F/R, s-Ecacc-F/R, s-Edis-F/R, sg-Esulf-F/R and s-Ececo-F/R primer sets.

? The counts are for E. faecium subgroup species (E. faecium, E. durans, E. munditii, and E. hirae).

® The counts are for E. faecium species.
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TABLE 3-5. Quantification of Streptococcus species in human feces by RT-gPCR

Bacterial counts (log,q cells/g feces)?, measured by RT-gqPCR with the following primer set:

Subjectb Species-specific primer set
g-Str-F/IR -
Total s-Ssal-F/R s-Spn-F/R s-Sag-F/R s-Spy-F/R

1 6.1 6.3 6.2 54 ND ND
2 6.4 6.4 6.4 4.9 ND ND
3 8.3 74 7.4 6.3 ND ND
4 7.7 7.2 7.2 54 ND ND
5 8.9 7.2 7.1 5.7 ND ND
6 6.8 7.2 7.2 5.3 43 ND
7 8.1 8.0 8.0 6.3 5.6 ND
8 8.5 8.9 8.9 7.1 ND ND
9 7.9 7.6 7.6 5.8 ND ND
10 8.2 8.2 8.2 6.6 ND ND
11 7.2 7.4 74 5.3 ND ND
12 6.8 7.0 7.0 4.6 ND ND
13 7.9 8.1 8.1 4.8 ND ND
14 5.9 6.1 6.1 4.8 ND ND
15 7.8 7.6 7.6 5.6 4.1 ND
16 7.8 7.8 7.8 5.5 ND ND
17 6.6 7.0 7.0 4.7 5.1 ND
18 7.4 7.4 7.4 5.9 ND ND
19 7.9 7.7 7.7 54 ND ND
20 9.1 8.8 8.8 7.6 55 ND
21 7.7 7.6 7.5 6.1 ND ND
22 74 7.2 7.2 6.1 ND ND
23 7.7 7.5 7.5 6.2 4.6 ND
24 5.9 5.8 5.8 4.9 4.8 ND
Mean + SD 75+09 74+08 74+08 57+0.8 49+0.6

Det. ratio (%) 100 100 100 100 29 0

% The counts obtained by RT-qPCR are expressed as the number of log;o bacterial
cells. ND, not detected.

® Fecal samples were collected from 24 healthy Japanese adults (15 males and 9
females; ages, 20 to 65 years [average, 39 + 13 years]). The means and standard
deviations for the 24 subjects and the detection (Det.) ratios are expressed at the bottom
of the table.

° The total counts of organisms belonging to Streptococcus species are expressed as
the sum of the counts determined by s-Ssal-F/R, s-Spn-F/R, s-Sag-F/R, and s-Spy-F/R
primer sets.
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FIG. 3-1. Comparison of the quantitative detection of bacteria added to human feces
by RT-gPCR and by gPCR. Fecal samples of a healthy adult supplemented with serial
dilutions of E. faecalis ATCC 19433 (A), E. faecium ATCC 19434" (B), L. lactis subsp.
lactis ATCC 19435" (C), L. piscium DSM 6634" (D), and S. agalactiae JCM 5671" (E)
at final concentrations ranging from 10° to 10 cells per g were assessed by RT-gPCR
(o) and gPCR (o) using s-Efs-R/R, s-Efm-F/R, sg-Lclac-F/R, sg-Lcpis-F/R, and
s-Sag-F/R, respectively. As a reference, MRS broths supplemented with the same
serial dilutions at final concentrations ranging from 10° to 10 cells per 10 mL broth

were also assessed by RT-qPCR (m) and qPCR (e).
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