commons

O N § D E E D

@creatlve

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HE=SS SH, HE, 32, 84, &3 5 28T 2 2UsLCH

— f=Rr—T0—

Ch5d 2= 245 Mdor gLk

HEAEA. Aot EHSANE EAGHADE 2LICH

HZ2d. #5t= 0l A5=ES 2l 5

Jd
0
it
=]
o
m
I
£
I3
It
B

o Fts, 0 HEEY HOIS0ILIHH=EY 22, 0] AEENH HEE
ZTEH LHEHH MOE 2HLICH

o REATZNE U2 5718 wom 0123 ZAS2 MSEA WL

HESAEH OIE 0IEAS Ad= A2 HWEN Sotl IS BA BSLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Collection




[UCI]1804: 24011- 200000235860

2008 24



DNA 238 Pig27 AAA7|AdE
Z|vr o 2 St Prevotella intermedia®
AES st PCR x3gtoly 74t

Development of PCR primers for the detection
of the Prevotella intermedia based on the

nucleotide sequence of Pig27 DNA probe

2008 24 d



DNA 238 Pig27 AAA 7|4 dE
Z|vk o 2 St Prevotella intermedia®

AEE A5 PCR Zetolw JiE

o] =ES Ao AAFANY =ROE AT,

20074 104 4

Z A4

o

W)kl
A o 3

3 A @

o



—

0

Nio
_10

i+
g
5

o

LT

~

Nd

5 5 7

A
E
E

Tor

LT

)A

Nd

OE]

20074 114



T B R s i
T =2 ;‘q. ..................................................................................................................................... iii
ABSTRACT -eevvveeeeeneeisseiseeisss s iv
I }\-] B e 1
1 Z“_‘EJ_ 2! HJ—H‘;]] .................................................................................................................... 3
1. ““‘E 1:711 HHOC}:JZ_Zj ................................................................................................................... 3
2. AT A3 DNASCG] 353 e 4
3. PCR ‘Y_L_ﬂoltﬂ )/6]—91 /}jj7;" g_; xﬂx_]l- ..................................................................................... 5
4. GTadient PCR «wewserserseseesersersestaantatattatat ettt ettt ettt et et es et es e es s b b e b es b e b ea s b sb e b es e st 5
5. PCR Z#}olw] %90 Eo]% @ HIZFE B s 6
m 75 jr,]. ..................................................................................................................................... 7
1. 72} PCR 2Zgtoln] B 59 AT 2% (annealing temperature) Z 7 o 7
2. PCR gﬂo]u} /V&]—EE—Q] .E_O]/Ké TA o 9
3. PCR Eﬂo]u{ »‘/}}%g] =]z =] }_/\} ................................................................................. 12
IV, 3 Gl FEOE s 14
V. 75 PP 16
VI 7‘@[—:{7_.5_ ::]_ ........................................................................................................................... 17



Table 1 Bacterial Strains used in thlS Study ...................................................................

Table 2 The PCR primers deSigned in thlS Study .........................................................

Table 3. The annealing temperatures and sensitivities of PCR primers reeeeeeeeeeeeeees



Fig

Fig.

Fig.

LR

. 1. Gradient PCR was performed with primer pairs of (A) Pig27-F2/ Pig27-R2

or (B) Pig27-F5/ Pig27-R5 and four ng of genomic DNA of the purified
genomic DNA of 2 intermedia KB19 or 2 intermedia ATCC 25611°. -+ 8

. Specificity test of primers (A) Pig27-F2/ Pig27-R2 and (B) Pig27-F5/

P1g27,R5 ................................................................................................................... 10

Specificity test of primers (A) Pig27-F2/ Pig27-R2 or (B) Pig27-F5/
Pig27-R5 using the four ng of bacterial genomic DNA clinical isolates of

P z'm‘ermea’/a or P ngl”eSCZHS as PCR templates. ........................................ 11

Flg 4 Sel’lSItIVIty teSt Of the primers. .............................................................................. 13



ABSTRACT

Development of PCR primers for the detection of the
Prevotella intermedia based on the nucleotide
sequence of Pig27 DNA probe

Hwang, Kyung Hwan, D.D.S.
Advisor : Prof. Kook, Joong—Ki, D.D.S., M.S.D., Ph. D.
Department of Dentistry,

Graduate School of Chosun University

In a previous study, a ZPrevorella intermedia (P intermedia)-specific DNA
probe, Pig27, was cloned by shotgun method and southern blot hybridization. The
purpose of this study was to develop the /2 mtermedia species—specific PCR
primers based on the nucleotide sequence of Pig27 DNA probe. The specificity of
the PCR primers was tested against 6 clinical isolates of 2 mtermedia, 10 clinical
isolates of 2 nigrescens and 20 type strains of oral bacteria. The sensitivity of
PCR primers was determined by testing 04 ng—~4 fg of the purified genomic
DNA. The data showed that the two sets of PCR primers, Pig27-F2/Pig27-R2 and
Pig27-F5/Pig27-R5 had the species-specificity for the 2 intermedia ATCC 25611".
The detection limits of four primer sets was 0.4 pg~4 pg of the purified genomic
DNA of 2 intermedia ATCC 256117, These results suggested that the two sets of
PCR primer, Pig27-F2/Pig27-R2 and Pig27-F5/Pig27-R5, could be useful in the
detection kit of 2 intermedia ATCC 25611".
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T iy
Tastthan 48 At (Moore ef @/, 1991). =3 oleid 74 W AFAF dAddF
= AdHAAS AAFo =4 A4 HE F fol 25d T dAHAES &
ek = 9lthar ®M ¥ Y (Joshipura ef @/, 2003; Khader e @/, 2005).
H2o FAAESTA e ol &g A Al ostH, Abgte] 74 ol EAstE
At FL oF 500 o] Fo] B Ao® Busa glow, I F A Wikl AFE
350 AFd Aoz I M h(Paster er @/, 2001). A7HA R yw ] F2 5
o Ao e e dAF A osA, Porphvromonas gingivalis, Treponema
denticola 3 Tannerella jorsythia?t A 5233 7173 #HAo] =2 Aoz HIHG
U (Socransky es @/, 1998). H < =S Uitz XFA3 g F 5o LA
#HAAo] A= MTE FTE Fo AF AHR QBV¥, Prevotella intermedia, F.
gingialis, 7. forsythia B Aggregalibacter actinomycetemcomitans(Actinobacillis
actinomycetemcomitans) < NA P intermedia’} EAste AFHAI 2897 7

57t T4 P Aoz wuHdrhKook e o, 2005). ole AT Anpol A%
_]

=

P mtermedia= 730 AFH, FAAAGAGET A, AU ASH Tl ol
1 Hare 2 7 v SOl RNeHA AEsdHe MUl Ader Rausdn

(Okamoto M. ez @/, 1999; Papapanou P.N. ez @/, 2000, Milsom ez @/, 1996).

AFASY FHEE ATEFR JERALE 817 A A4 AT TS AEs
3 AGsA AET U el i Hojop dvh A F7kA JiEE o2 Al A
SHE FTolA FAAA=ETA el 7M AEsa A A5 5 de wHe
= 4EA vk Al F obF B dF FeEor H4E 2 4T 5+ U= DNA =
2HE A& AAHoZ Nt 4 = Inverted Dot Blot Hybridization(IDBH)
A o] ke A3 (Kook e @/, 2003), ole| & WO % P ntermedias -5 0|4
oz Pz

st 4 9¥ Pig27 DNA Z 287} 2% AvHGang er a/, 2002; °] %,
D

NA Zzogol Mgy % AR F3} 2& AFAA A
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1. Al 2 wdFxd

2 AT ol & H Prevotella spp.ol T Tt FadF B AT FES Table
1ol Yet AT, Prevotella spp.8l T 2 FaL
Collection(ATCC, University Boulevand, Manassas, VA, USA)ol A G 35}o] A}-&3}
A AN B - TR 2P mtermedia 75 P nigrescens d#FEL I n| A
E 228 (Korean Collection for Oral Microbiology, Gwangju, Korea)oll 4] & ofuto}

A3

TF+E52 American Type Culture

BoAgo| A& H 2 nigrescens, P intermedia, P. gingivalis, P. endodontalis, A
actinomycetemcomitans 'R 7 forsvthia T o= TFELS trypticase soy
broth(TSB)o 0.5% vyeast extract, 0.05% cysteine HCI-H>O, 0.5mg/m¢{ hemin % 2ug/
e vitamin Kjol H7Fd wiA el HF3sto], 85% Ni, 10% CO: ® 5% Hy7l w5 =+
37C AN Al FrIel A 1-293F vk & o3& Aol A& A S mwans
TFE 20% AHo] -H9 mitis salivarius-bacitracin(MBC; bacitracin %  0.5ug/
ml) T uf A o] mEsie], 37C COx AldtujeF7lol A 1-24%F vk = v & Aol

A4 591



Table 1. Bacterial strains used in this study

Species or subspecies

Prevotella intermedia ATCC 25611 Prevotella intermedia ChDC KB2

Prevotella mtermedia ATCC 49046 (G8-9K-3) Prevotella mtermedia ChDC KB3
Prevotella nigrescens ATCC 9336" Prevotella intermedia ChDC KB14
Prevotella loescheir ATCC 15930" Prevotella intermedia ChDC KB19
Prevotella brevis ATCC 19188" Prevotella intermedia ChDC KB29
Prevotella ruminicola ATCC 19189" Prevotella intermedia ChDC KB53

Prevotella melaninogenica A'TCC 25845" Prevotella nigrescens ChDC™ B270

Prevotella bivia ATCC 293037 Prevotella nigrescens ChDC B272
Prevotella oralis ATCC 33269" Prevotella nigrescens ChDC B274
Prevotella corporis ATCC 33547" Prevotella nigrescens ChDC B281
Prevotella buccae ATCC 33574" Prevotella nigrescens ChDC B282
Prevotella veroralis ATCC 33779" Prevotella nigrescens ChDC B283
Prevotella heparinolviica ATCC 35895" Prevotella nigrescens ChDC B288
Prevotella oulorum ATCC 43324" Prevotella nigrescens ChDC KB5
Prevotella dentalis ATCC 49559" Prevotella nigrescens ChDC KB6

Prevotella enoeca moore ATCC 512617 Prevotella nigrescens ChDC KB50
Prevotella pallens ATCC 7008217

Streptococcus mutans ATCC 251757

Porphyvromonas gingivalts ATCC 332777

Fusobacterium nucleatam ATCC 255867

Actinobocillus actinomycetemcomitans ATCC 33384"

"ATCC, American Type Culture Collection; “ChDC, Department of Oral Biochemistry, College of
Dentistry, Chosun University; T, Type strain.

2. Al A= DNAY =
A AE DNAZ G-spin' Genomic DNA Extraction Kit(iNtRON Co., Seoul,
Korea)& ©]-83to] A x3ALS] A Aol whet FEakdth, o guj Ao A v kgt Al
S A A 3meoll FFIT F T a7 7bA g v, AlTujtd e
182 AR (13,000 rpm)3tATh 30049 G-$EFg NS ¥ & Eato] 65T ol A

1587 Bbe A7l B 950 AFENE Wu EFe oS AT lysatesE G-spin' ¢



columno] ¥ i 1EZF UAE(13,000rpm)st A th. Columnol 50002 A28 AE

B 1w A4 (13,000rpm)§F F 500x] AlH & BE P 1w d4lEE

o
(13,000rpm) st Th Az g de 243 AAG7] Y| oA 28I dAEE T T
G-spin'™ column< eppendorf tubeo] A Zaa 50409 SZEE NS WAL, 5E71

Ao WA F 1w AR 13,000rpm)ste] Al Al DNAE FE35HAH

3. PCR Zztolw 29 HAA 2 A

APATe] wae] os Pig27 DNA ZEBHE9] dAd7| 9L 1841 bp= 74 9
o o] WM hLee, 2006). & ATol = Pig27 DNA 2= Ho| AP GS
vl o 2 Primer Select 2 13 (DNASTAR Inc.)& o] &3to] 2 229 PCR = g}o]H
s AAe 3 A A AH(Table 2).

Table 2. The PCR primers designed in this study

Size of
Primer pairs (positions)” Sequence of oligonucleotides (5'—3") amplicons
(bp)
Pi27-F2 (974-997nts) 5'-CCGCTACAAGTGGCATAATAAGAA-3' 245
Pi27-R2 (1299-1318nts) 5'"-TGGCAGGAAGAGCGACAGAT-3'
Pi27-F5 (387-405nts) 5'-GCGCGGTAAAAGCGTAGGT-3’ 205
Pi27-R5 (961-981nts) 5'-TGTAGCGGCGGTTATTTGATG-3’

“The positions are based on the nucleotide sequences of the Pig27 DNA probe.

4. Gradient PCR
P intermedia €9 AEY A4S st AA - AFE F-50]4 PCR ZgolH

L)

o A AFEEE T/ Al 27 WAB WY 2AL 27 95CAA 5, 95C
A 302 AAstATh AREAL 55-70C Aolold 3027 WeEs A4am,

TEE 2CoA 3022 sto] Al FAHA, A, TH)= 303 wEsiden F7b4

TEE 72CNA 1023 A AstAnt. ol 2 stermedia®l w5 (ATCC 25611)%F

grarloll A 28 sA4E stue YT F(KB6)e Al DNAE o] &3to] gradient

PCRZ &tleom, 5 #5° DNA ESFoA 74 B2 PCR &% &S5 Hole wdd
=



PCRS  AccuPower” PCR PreMix(Bioneer, Daejeon, Korea)®?} Peltier thermal
cycler(Model PTC-200 DNA engine' ', MJ Research Inc., Watertown, MA, USA)ZS
ol g3t A WA, AccuPower PCR PreMixol:= 7z Snmole 29 47}%
deoxynucleoside triphosphate, 0.8mole2] KCIl, 0.2mole®] Tris—-HCl(pH 9.0), 0.03mole
o] MgCl, 2 lunit® Zzg DNA polymerase”} &% o]ttt o 7)o 4ngd] AT A=
DNA® Z+zF 10pmole 2 9] forward$l reverse ZelolHZ Yol & 20u¢ PCR &3
L do] HEZ 3lo] PCRS Aldsldtt. HFTHSE F 2ulE  15% agarose gelS 9]

438to] 100Vl A 153 A7l Fste], 2 SFHoFE st

5. PCR Z&oly %o Eol: % wzle =3

P intermedia 79 AE B TAS A AAE Zdolw REY F-504E
ot 7] Y3, 20 =21 7F)Y Prevotella spp. EEZTFY FAdFE, AdAoA £
g8 6 TF9 2 itermedia R 10 TT9 P nigrescens 59 A% DNAE T3
o2 39 PCRS Alda At o wl PCR A& 33 2ttt %27 WAL 94T
A 5agE AlgE L, WA (94T, 30%), AR(A Zetoln A LA 30x), T
(72°C, 30x2)9 Al A S 303 wrEsdow, F7HAQ Tds 72Tl 1027 Al ¥

A, AccuPower™ PCR PreMix(Bioneer, Daejeon, Korea)ol % 20u0¢] PCR &g
fodo] B2 Ango A Ax DNAS ZH7; 10pmole® 9] forward$t reverse = g}o]
W& o] PCRE Al 33t

7zt PCR Zgtoln] 5L o] &3t HET + v HAgo Awm DNAE <795
NNEE =AU, 2 satermedia ATCC 2561172 A% DNAZ 4ngoll Al 4fg7t A
10814 5] A sto] PCRE Al &3Sl



m. 2 3

1. Zt PCR Z& oW #E9 AW L% (annealing temperature) 23

PCR Zetolm5e] AF2=S 87 A, 28=d& 55~66.1T AtoldlA 30%

N
—~
19

P&t = 5 AAsto] gradient PCRS Aldstdlth. 7 A3, A3 BE 254

G PCR AFEo] ZEHT. o A%E ugor B AFgME AYLEE

Pig27-F2/Pig27-R2+= 60C = Pig27-F5/Pig27-R5+ 62C= ZAA ¥ th(Table 3, Fig.
1.

Table 3. The annealing temperatures and sensitivities of PCR primers

) ) Annealing temperature Sensitivities
Primer pairs )
(°C) (amount of genomic DNA, pg)

Pi27-F2

. 60 0.4
Pi27-R2
Pi27-F5

. 62 4
Pi27-R5




P inermedia KB19 P, intermedia ATCC256117

| I |
Kbp § 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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w T T I

P. inermedia KB19 P. intermedia ATCC256117

I [ I
Kbp S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

» 1T T T T T

Fig. 1. Gradient PCR was performed with primer pairs of (A) Pig27-F2/ Pig27-R2
or (B) Pig27-F5/ Pig27-R5 and four ng of genomic DNA of the purified genomic
DNA of 2 intermedia KB19 or 2. intermedia ATCC 25611". The PCR reaction
products were electrophoresed on 1.5% agarose gel. S, size marker; 1 and 9, 55.
0C; 2 and 10, 554C; 3 and 11, 56.2C; 4 and 12, 57.5C; 5 and 13, 59.27C; 6 and
14, 61.4°C; 7 and 15, 63.9C; 8 and 16, 66.1C.



2. PCR Z&oln %S9 Eoly AZ
Pig27 DNA Z 28 A7 9S nfgto g HAAT 2 79 PCR ZetolH BE

=

A%

o P intermediad) T T SolAE ATty Astod 2 intermedia®t ©1¢t A
How 7V NNV P nigrescens wFELY XTT T, FHATTF, oA EIE
P FES Fo= PCRe At 1 A3, F 249 Zgho]w (Pi27-F2/Pi27-
R29} Pi27-F5/Pi27-R5) 7 $-ol& & A+ RE P intermedia 9 A

DNAEZ Z-E5o0|5og #A&8 4 Jd&< ¢ F AATH(Fig. 2 3 Fig. 3).

uls



Kbp S 1 2 3 4 56 7 8 91011 12 1314151617 1819 20 21 2

04—
mU s O R

Kbp S 1 2 3 4 56 7 8 9101 121314151617 18192021 2

B

Fig. 2. Specificity test of primers (A) Pig27-F2/ Pig27-R2 and (B) Pig27-F5/
Pig27-R5. Four ng of each bacterial genomic DNA were used as PCR templates.
The PCR reaction products were electrophoresed on 15% agarose gel. S, size
marker; 1, sterilized deionized water; 2, /2. intermedia ATCC256117%; 3, 2
intermedia  ATCCA9046"; 4, 2 nigrescens ATCC 9336'; 5 2 loescheir
ATCC15930"; 6, 2 brevis ATCC 19188"; 7, 2 ruminicola ATCC 19189"; 8, 2
melaninogenica ATCC 25845'; 9, 2. bivia ATCC 29303"; 10, 2 oralis ATCC
33269"; 11, 2. corporis ATCC 33547"; 12, 2. buccae ATCC 33574"; 13, 2. verovalis
ATCC 33779"; 14, 2 heparinolvtica ATCC 35895"; 15, 2. owlorum ATCC 43324%;
16, 2. dentalis ATCC 49559"; 17, 2. enoeca ATCC 51261"; 18, 2 pallens ATCC
700821%; 19, 2 gingivalis ATCC 33277'; 20, F nucleatan ATCC 25586'; 21,
Actimobacillus actinomycetermcomitans ATCC 33384%; 22, Streptococcus mutans

ATCC 25175".
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Kbp §$ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
04 —

R secseces
Kbp S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

® 53

Fig. 3. Specificity test of primers (A) Pig27-F2/ Pig27-R2 or (B) Pig27-F5/
Pig27-R5 wusing the four ng of bacterial genomic DNA clinical isolates of Z2
ntermedia or . nigrescens as PCR templates. The PCR reaction products were
electrophoresed on 1.5% agarose gel. S, size marker; 1, sterilized deionized water;
2, P intermedia ATCC 25611%; 3, £ intermedia ATCC 49046"; 4, P intermedia
KB2; 5, 2 mtermedia KB3; 6, £ intermedia KXB14;, 7, . mtermedia KB19; 8, 7.
ntermedia KB29; 9, £ intermedia KB53; 10, £ nigrescens B270, 11, Z.
nigrescens B272; 12, £ nigrescens B274;, 13, £ nigrescens B281, 14, 2.
nigrescens B282; 15, £ nigrescens B283; 16, £ nigrescens B288, 17, 2.
nigrescens KBb5; 18, 2. nigrescens KB6; 19, 2. nigrescens KB50.
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3. PCR Zgtolv &9 WPE XA}
PCRY ol o]g xetoln 5 717
o] AE WAE Lolry] f3 vie
Pig27-F5/Pig27-R5 Zeloln] o] A= dpg7tA 7%

il
N
N
N
N

=2

& 2 itermedia ATCC 256117 %% DNA
2 =43 A3}, Pig27-F2/Pig27-R2 Zg}o]H

B E 04pg7tA HEHJ A,

% At} (Fig. 49} Table 3).
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Kbp S 1 2 3 4 5 6 7
o T
Kbp S 1 2 3 4 5 6 7

—
S W W - -

Fig. 4. Sensitivity test of the primers. The PCRs were performed with the primers
(A) Pig27-F2/ Pig27-R2 or (B) Pig27-F5/ Pig27-R5 and the purified genomic DNA
of 2 intermedia ATCC 25611". The PCR reaction products were electrophoresed
on 1.5% agarose gel. Lanes: S (100 base pair DNA ladder); 1, 4 ng; 2, 0.4 ng; 3,
40 pg; 4, 4 pg, 5, 0.4 pg; 6, 40 fg; 7, 4 fg.
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V. =3 ®H 1t

AFAS2 77 W Aol ofa] 2Ast= A Aol wEeol A
3

8 sk AgHolop @k X FAH

N
2
I
)
Qﬂ
rlr
)
Al
lo
dr IR
bl

g zAste] AFAH] WA DHF o] A= A
$¢ 2t AT E AQetn, oF A FE0 5% 2L B AW K
3}

=
AE H2AA4E Zohlt ATE BAA AFIH) A R ARE AW B W

P intermedia= A7MA ] A8 B WAE Ao Ay b Ak AJA AT

e HED A2 GFoME T BAY A ToE FAHJL, 3 A
k

pud o o

T5 FHste] A&Ast AWM EAstE Holy s Wl(hemin)S& P YEo=E I
87 3= g2 xF4A3 ¥ ATE AAL E=uE Aol B uE At (Stubbs
¢ al, 1996; Silva es a/, 2003). 3tA R, P mntermedia®l X FAZho| el st 7}

BEE dAE A& olyArt o]y e olff i dFoly Ao wEt 5o HHAE A
o, AFZAL W el Ao] Fo] 7t Z oz AT

Ade BRse e BEAAAESte] wdstdA Ao 16S rRNA # A #H(16S
e:] , DNA-DNA hybridization ®<& %3dto] A F
S EBEFIn Ao F, vusts F oAl 16S rDNAQ A5 Aol 97%0] /o] 1
DNA-DNA hybridization 2%} 70% ©o]/ol¥ & At Fo2 37k (Krig, 2001).
gz Z A FE9 EFdF9 16S rDNA @714 E 9 %A AEES "o,
AdE ERdrh oedx Ao AsteA 54, Ak 24 Fo 2EY AolE
Aste] Alwt F7he] zols WE| 7% SHAI R, 9ke] T 16S rDNA &b 71 u] a4
W @ DNA-DNA hybridization Heo] gt} X RE, o] F HMH S o] &3517] 93]

M Aldts wdelA o]E Ao 2RE AE DNAS FEdoFdt. adunz o4

H
=)
Z,
=
lo
ule
N
>

2
Lo,
o2
offl
oX,
Lo,
)
>

ANA F WS o] &EA JERALE Wb AL E7FE s
AR DAV =EE Lokl A 7 dE AFEsta e Al AEWe SEAANE
Hololt}(Ashimoto ez @/, 1996). olw Al&= = F-5o] PCR Zgolw e %4 {3

22 7h Wel AF8Ea e 3ol 16S rDNAcolth, sk vk 16S rDNA+ ¢ 1,500
bpz TAHOl AT, A5 & wEW H¥o Wy Wi UMz F-So PCR
Zetolm g AAT F Yt AR/ AGo] AFH Yk, ol e F o] f= BA house

keeping genes®] M P7|H D& ntgoz PCR Zetolv & 7feste]l Atgstre @

_14_



b =3 Alg Ao 7 AN, F-50] DNA Z2H9] dad7|4dS vgtoe 2 PCR
zetolvi & Afete] AbE-eh7) = FTH(Kim, 2006). ol PCRo] A2 kel whet
WAHHES do7|= HHS Basty] fs 2 7FA ol wAAE ddew 7o
F-E5o] PCR X&olHE /ME37| = H(Kim e @/, 2005). 53], 16S rDNAE H} &
WEL P mtermedia®t +HATH SHAAN Y THbE 2

nigrescens®] Y @ dFE9 Aw DNALZ H|Eo|doz HEHo Hud 8 9
tH(Siqueir e a/, 2002). °]& e olf 2 B A= L2 mtermedia®l F-5°] DNAE
g Pig279 HAAVIAE S ntdow F-5o] PCR Zgtolw B /a7 #et
of A=t & A A3 7 7hA Zeheolw B (Pig27-F2/Pig27-R2 % Pig27-F5/
Pig27-Rb)°| 2. mtermedia® W3 S-5ol/do]l dqom zpzke Aol 100wz =
10007kl ol s Fst= 04 pg 4 pgd Aw DNAE #H=E & & de 454 7
= 4 F AT 2HEE B A idd F 7FA PCR Zetolw = 7] & A
Ve 2 intermedia® F-5°] PCR Zetolw &3 oo 74 Wl Z4d4 Wi
P intermedias =3t W fr&stA AARE 7 US Aow A

Aol AREE PCRY O o d oA AAbs Agd W2 9A4 d=v. 29
Al olelgk WH S semiquantitative el & 4 St FHddl= AW
= Aty + 2 54 AT Fo FE vud AFgsiA AFE 4 9 quantitative
real-time PCR(qRT-PCR) Wo] W& At (Greiner er @/, 2001, Nagashima er a/,
2005). qRT-PCR W%x 7]&9 PCRE ¥ #Zo] 54 A LAV E S vt o=
ZefolME Jftels A2 2o Zeholr o AA ] lejA 7[E PCRYE U= PCR
TE=o A7F Ao, Wl wel F 7)o Zefo]lm Apolo] F-5o]2 el X
BE AAs kst TR ES AW, AAoR FEHHE PCR e

] WiEo] olE mfgo R AR EAG= AT FE AL 5 dk FHe] 9
71 W&ol @Al qRT-PCREE ®B2 dA7aAsc] Adzste Wyolvt. oefd
qRT-PCR9 %4 #FHAAE dAZM = 16S rDNAE 7Fg ®o] AFE3Fa A9k 16S
rDNA® d7]Ade] wluz Frof AgAe]7] wjo] & F4 FHAAE Zolop &
Aoz AZHEAY, aguz 2o 2 AFoA] ALEH Pig27 DNA 2 H o] 3ik4¢]

/1M ol g8te] qRT-PCR Zetolv|2 AW 42 AT & 9 Aoz 47

rle

N,

]

P
)
kv

o
N

o4 AFANE FTHE u, Pig27-F2/Pig27-R2 % Pig27-F5/Pig27-R5 PCR =

oHow AEW 4 Yt TAAT AVAE |



V. 2 &

2 AFT P itermedia & S0lHoE AET F T Pig27 DNA =2 H ¢ 3l
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