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Abstract

This experiment utilizes polymerase chain reaction denaturing gradient gel
electrophoresis (PCR-DGGE) to analyze the composition of the Taiwan Black
Bear’s (Ursus thibetanus formosanus) intestinal tract bacterial compositions
during growth which was then compared the intestinal bacteria of other species
of bears. Our efforts primarily focused on using Phortix 1D to find similarities in
the V3 mutated nucleotide region on the PCR-DGGE gel. Molecular cloning
was then utilized to obtain the exact composition of bacteria in the sample
collected.

Pre-weaning, Streptococcus sp. is the primary bacterium species present in the
Taiwan Black Bear’s intestines at 44% of total bacterium composition. But after
weaning, Clostridium sp. becomes the primary bacterium present at 38% rising
from 17%. Streptococcus sp. levels however drop from the original 44% to 17%.
Similarity analyses indicate that the pre-weaning and post-weaning bacterial
fauna are split drastically into two groups, whereas post-weaning bacterial
compositions seem to stabilize. Similarity studies done six months and a year
after weaning are 70% alike, suggesting that Taiwan Black Bear intestinal
bacterial composition does not change easily after the fauna matures.

Comparisons between the Taiwan Black Bear and other members of the Ursidae
family reveal that both Alaskan Brown Bears and Malaysian Bears share the
same intestinal bacterial fauna as the Taiwan Black Bear which primarily
consists of Streptococcus sp., Enterococcs sp., and Escherichia sp. On the other

hand, the Panda’s intestinal bacteria are composed primarily of Pseudomonas sp.



and Enterobacter sp.

The study done suggests that changes in intestinal bacterial compositions
are primarily linked to the bear’s diets. Further research is required to determine
whether the species of bear or phase of development affects the intestinal

bacterial composition.
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21 (Woese, 1987) > * Mok BthA? Ao > 19 & 7 @240

FM-
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1 ¥ 3 %K 101 # 6 " &4 5482 50 (Ursus thibetanus
formosanus ) ~ 5 % j= (Helarctos malayanus) ~ [# 3> #74c 42 j= (Ursus arctos
alascensis) £ i{#hd % 4=x o B HEFE A EI S0 m X K g B

# 3t —807C

F B ADAEIEZ #40 Fil DNA 35

P50 EHRAEDRFIHAR? > T4~ 45 mL Phosphate-buffer
Saling(PBS) i m & d4a47 44 1 4 4815 4 » 50 mL &< ¢ 12 1000 rpm 10
ks Hres > P~b g 6mL E o~ 15mL g F ¢ o Fgg.e 10000 rpm 2
LR ts g s x 570 pL Tris-EDTA buffer w3 pellet £ # » eppendorf

P oo B 4ex bead s B 3t-80CiA ik 20 48 65C-kif 5 ~48 L URTE
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RA L A4 £45 00 3RS is 0 2 mini shaker (IKA MS1 minishaker,
USA ) @ R 10 A4 4B AR imre > 830 kL (8 hpiR 40 » 20 pl
lysozyme % 37°C-kig 2] PF»>4c » 5ul protease E 2 30 uL 10% (w/v) SDS
AR A5°C Rip 16 ) P 0 R R R DA ERS F 0 b
»~ 100 uL 5M NaCl %2 80 uL CTAB-NaCl ;%% ( 10% hexadecyltrimethyl
ammonium bromide in 0.7 M NaCl ) /& 3 {& € 135t e § R & 4> B 3 65°C
Kig 15 4~ 4 4 » 700 pL chloroform-isoamylalcohol (%8 4 +* 5 24:1) = 3
{6 3 14000 rpm 15 S48 BB RAR €3 - BT R B

T

Wy

B EARFREAG RIS FHT o R ALY > B iR
sreppendorf ¢ > F LI A G FF > 4e » 0.5 uL RNase 37°C-kig 30 4
&8 > 4v » % §8 4% < phenol- chloroform-isoamylalcohol (%8 # +* 25:24:1) = 4~
M 3 2 14000 rpm &g 15 4 48 0 4 » 700 pL chloroform-isoamylalcohol
(R 4%+ 24:1) R 3 (212 14000 rpm s 15 A 48 £4F 5 5 2 %V LAY
phenol » &< (8B~ & 7 Pifs A i & 3t 470 eppendorf ¢ 2 ¥4~ 0.7 1
¥ 4% <5 iso-propanol 4R & 5 ¥ 8 30 4454 14000 rpm & 10 &

'ﬁ_’ =3 % ’F /zi’ 19 ’ &3@ v S~ 20C Pzﬂ m‘é’iﬁ/ﬁﬁ ’ /ﬁ.’f‘-"ﬁj/gi T ’V—
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Feii > 12 14000 rpm g {54k F iR £k 57 0 b gots 2 30l & TE

buffer w3 » & F BT A A 45+ ¥ %53 —20T

PRBET AL T

B~1.2 9 3% "5 %48 H48 3 (Invitrogen, USA) » 4c » 100 mL 1 0.5X
TAE buffer 5 » Bt g #9588 7% 2 o #4440 2 B5°C 18 » 4 » 2 ul &1t
= 4z_(ethyl bromide) > 2 £353 {672 ~ 49 B¢ > FRREFLE » T4
#, (RunOne, EmbiTec) ® # * > #& % 2 1:5 b &]#- 6X DNA loading dye
B DNAHR AR EDF > #-6pL 9uR & %2 » B HitF Y -0 0.5XTAE
buffer T5 TiAEER > ATBRORFTEFTAHNI0 48 £3HETR
100 REFTEFTAN 15 A48 o SRR AR DR B RRT R

;
S5 o

5
Rl

M PCR = 3tk T # &7 Fi DNA
72 PCR = K tg 41>+ § i % DNA 445 » = 40T @ B~ 2 uL 10X
PCR buffer ~ 0.8 pL. 5 mM dNTPs ~ 0.6 pL 25 mM MgCl, ~ 0.2 uL 10 uM P1 5!

<+ ~02uL 10 uM P2 515 ~ 0.2 uL Taq polymerase (5 unit/mL ) 2 uL DNA
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template > # 4 -k I %884 5 20 uL- ¥ ** 0.2 mL eppendorf ¢ -8 £323 {5 >
e BEF L apiRgg™ ko 3 a-eppendorf B 3T PETRACE B Y 0 (T
PCRF i F Jsixi2 5 94C 544 1 B 94C 50 #-53°C 1 » 4 60
BUEH~72C 3 A4 1 BETR o S F Rehipdl e A g FZ kR
template DNA > 124 | % 58 F 7 *F % DNA * % - PCR A 4 M X F 4 7
AT I R P B S B A 193 bpe B & i 7 PCR-DGGE R PCR
F &%t P3-GC Clamp ~ P2 313 #itg > 3 384T B 5 uL 10x PCR
buffer ~2 uL 5 mM dNTPs ~ 1.5 pL 25 mM MgCl, ~ 0.5 puL 10 uM P3-GC Clamp
1% ~0.5 uL 10 uM P2 515 ~ 0.5 pL Taq polymerase (5 unit/mL ) 5 uL DNA
template > & 4 -k T 24 A 5 50 uL> ¥ *> 0.2 mL eppendorf ¢ -2 £353 5 >
s dpe B3 g KIN - I K- eppendorf ¥ AR AGR E P 0 27 PCR
FRFRigizs 94C5 448 1 BTk -94C5H0 §,-53C1 ~48 60
BENT2C3 A4 1B o F Radrd] 28 & F= =0k &5 template
DNA » "% 58 % 3 ¢ % DNA =% o PCR A4~ 11 iE 5 7 a8 T

AT B EESIF HE R B ) RS 233bp e
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LB R ST A (PCR-DGGE)* 2 4472 PCR* s tg2 ¥ T # & ¥
4 DNA
BUHRBT AL 0~ 5 LE $ & 48 ( perpendicular denaturing
gradient gel )2 -k I 4 & % %8 ( parallel denaturing gradientgel ) » A i * €%
PREBHIT AL TR AR FERFEFR > EFFURHUFR RS L K
TR R S T 0 AR B 3D12 12% Acrylamide # i YR8 F 1 F) > 2 Urea
™ E Formanid fR i SR 0 e » BREA R Y R s 5 100% 2 2 0%
denature acrylamide agent - #4Een % ¥ BAEA R WA 5 20 mL > & 5 100%
% 0% ¢ > 100% denature acrylamide agent % 4c » 160 pL APS
( ammonium persulfate ) % 16 pL TEMED (N, N, N N’-
tetramethyl-1,2-diaminomethane ) > 0% B] #_4c » 110 uL APS % 11 uL
TEMED * r #2885 i B 1Y > 4o~ (570 3 0 B B35 g A0S ~ 8440
oo F -4 28 2K 3t Gradient Former (Bio-Rad, USA) > #-= = #Fep &
{81148 2 A 35 3 ik & e $ Gradient Former i@ " 88 % 08 & 3 ROE I
4=( injection port fitting )ii » T A X Fendd B[R > 152 0%F)

100% % 5 o B 2 SR R o KT A L B £ e 4L A
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JE R 40%22 60%:2. denaturing acrylamide agent :& {7 4 47 » 2E 3k 43K T ¥} 48

B4 & 2 Gradient Former 15 > d }

\4

Kz»%@z°’ﬂWW#*mL

e ¥

l%:fﬂ—_ﬁﬁiﬂ}}ﬁg °%‘B'}j‘%g\;ﬁ’ﬂ%§§?@ﬁ?ﬁ< P RARRE 60C ) A

0V AP % 4~ 7LIXTAE-buffer i & e » R AR 5 15 /] pF >

%/\F}@ G\'|9 » B A 1}/\§"4‘3|1/§'_'?>.11%/\#Fr i?E’»]l%

414 ( Silver Stain)
BB (S E 215 0.1% 300 mL AR ALR R enE F L Y o F

kT2 & 100 rpm BT Ee 20 440 B “f/@i Fadlin i > 13 35 KB

RRE 2 =0 0 L RREIE ~ £ 300mL 57 3.6Q & § 4k ~30mg FRRE A

FHSLEF S WRMBI T 0.75%

12 mL ® pgendié e » &7 F 1

“1‘3\ “

AN AR Y B0 20 A 4R T IEF ¢ B A 4 m A B iEe f10%Y 9
iRy -l EEMS o JpRTEFTAT o
PCR-DGGE W:# A 4%

#-424 ( Silver Stain )t %% %8 12 UVP GelDoc-it imaging System P& 4p &

7 5 .TIF #£5% > £ 41* ImageQuant TL 7.0 ( GE Healthcare, USA) *# 11D
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AT B R Rl AR By Y 0 T A 4T R4 e > 1 2 Phoretix 1D v2003.02

( TotalLab, UK ) #x48:& 7 UPGMA 4 47 o

¥ TR
FREFYEES SRR A7 % PCR-DGGE 7 /A fs » B4 948 >
e b g R = kAR L g & o Syber Gold 3% ¢ - ok & 100rpm 2
QR AUV B LR 302 nm R, ¥ 2 B p R L F 0 % % eppendorf
¢4er 30puL & = ok 0kl 4C Rtk ® DNA B 80 3 Rp 3 R Beig
FEMPL-P231 327 PCRHE MW > HtFis A E TP 4 PR P&

25 -

A FE 7 (Cloning)
#1574 PCR &4 2 P1-P2 513 i {7 PCR 3 tg{s > & * DNA clean Kit

(GeneMark, TW) P& i 7 % 2 #-PCR & 4+ % it > H 1212 45 ligation

# & ¥% (Ligation)

¢ * pGEM-T Easy vector (promega, AU ) » iz jx fi & FET » &7
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B AC o 5% 24 ) pF > BIE G BISFRE -

B ix e (competent cell) & &

% A 717 LacZ - tetracycline’ 1 E. coli XL1-blue i% 5 2% iz ‘m% o #-
E. coli XL1-blue #]** 7 tetracycline (20 ug/ml) ( Sigma-Aldrich Corporation,
PO Box 14508, Saint Louis, MO 63178 USA ) LB 2§ a3z % AL ¥ » peig 4
£ tetracycline $2i2ch % 16 » &>t 5ml 7 tetracycline <7 LB 32 % iz » 37
CrAxBR 4 >»30mMLBE R ICHFREE 2> 23 0D &
F1H 048 o #az k45 nEie £ 4e F ¢ 0 AL 538 2500xg e 10
A L %J it o ik 2 2 ml 4°C3g /4 CaCl, (100mM) Rix-is » £ 4c
~ 125ml CaCl, % *trkb 30 A 418 > 3t 4°C 5 /2 4w 4% 2500xg &< 5 A
6t 0 3 %J ik e A4~ 4 500 pl 4°CEA4 CaCly R s te » A % 0.5 ml

BB drs F 5§ 50l -

AR F* (Transformation)
B e 0.5 ml /{p‘(gﬁﬁ_mfgp\ e NFER LT ;{m%‘r@, %ﬁ’rﬁ@‘lb’%&l‘];
fove R EREFEY 95 10100 o pippeting ¢ SR & o R A3 18 B Aok

18



30 & dd o L RALEHL F BT A 42C~45C ki ¢ 0 15 heat
shock > = Jis 45~60 #) s > sxw 7k > FFHIR & F~ 4830 7 5 ampicillin (50
ug/ml) (Roche, Germany ) ~ IPTG (200 pug/ml) (Roche, Germany ) % X-gal

(40 pg/ml) (Roche, Germany) LB 3 "5 T & A+ » > 37C % 16
~24 [ PRI PED G § B T T E 1 PCR AP DM PR E

o BRI EREREDIP G PR TS EBWE

TREEELT
MR ENDAEINTREES: B EFRRRFEL AP TS ©
(NCBI )enF sl B e (7% fa B 7] 4p i B v ¥(Blast ) 2 (7 3| & 5 4p i B 71k

R Y-S PRI R N T
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[N 1

¥ { AJE 2 4l DNA 3 5
AFSREART 0 Rt R R LFEERARS S NET A (Bl- ) A
DR RS BT AR OIT E 122 31 p 4 > AXEI8EL T 16
EAAD 2 FE 40 20 p BB e 5T 0 21 p ¥ o100 31 p
4% p €48 500 g =+ pb > BHikpFF L AR 98 £ 40 1 12
TR E99E 110 A 100 £ 67 0 FEE- K o ZiLLRE M
o hpEERY TUPEER  E XL i LA A
FRAREAF I R2NEHF ARG - BASE R w4 (55,2009) 3B LK
i %~ F918 DNA Jidz > 2 B 7 e 1 7 % 2 Fj#1 DNA » @ (e %
2 g B DNA BFérB-cnf i{ A d o & 1g 340 7] 59> ot 2124k AR
& PBS 4 3 0 R E BT N A Bk AR & PBS 4~ B R
Y o AR BR A g A A 2 SN B I A DNA F ¥
BT ARSES S (B ) @0chr g 82 &2 * 5 DNA» {
P N SR Bk A DNA EEH @ HIT ARL: s (B2 ) %
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Fi2H R BT A(PCR-DGGE)* 58 4451 PCR* sV #g2 T i & T # &
* T DNA

&3P 92 ¥ {4~ DNA 2 PCR 313 %+ {4 » £4]* PCR-DGGE %
PR RBMAAT 0 1 RRIEFER L 95 40%% 70% (Blw )0 £ 2t g

Rl 7RI RPEHRTALST > RASSR (BRI ) (B= ) (B~ )

PCR-DGGE W 3# 4 #
#- PCR-DGGE % % 7 /A B2 Phoretix 1D v2003.02 #: 4% & = UPGMA
E A (BA) 2 (B4T ) d el Aaird % 55 70% F 4p i B e
P RERE Y - BHA o GRR AR TR ERRAT LR A
- = 7 PCR-DGGE # %+ (B-+= ) ~(Bl+- ) > E&p#H 5 4/305/7-
5/14 ~ 5/28 ~ 6/4 ~ 6/11 ~ 6/18 ~ 7/2 ~ 7/15 ~ 7/22 ~ 7/29 ~ 8/6 ~ 8/13 ~ 9/3 ~ 9/10 ~
9/17 ~ 10/1 ~ 10/7 ~ 10/28 ~ 11/4 ~ 11/11 ~ 11/18 ~ 12/2 ~ 12/23 ~ 12/30 - % -
ERH (BL») Rts- BHr22 (BL-) - Biiplk > LiRia
SERVSEF R Ry M X T HRESYME e F A A 47 (R

LAN(B L ) AT EF AP M EEFIRT] > F-EBHFL R L S
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A (Bl- ) AB L4 p #5713 6/11172 6/18 1 8/6 > % = & BH#
U H PR3 (I 4 ) 30 gy 230 4p 42 60%:4 & (W1 4 - lane

3% lanel2) -
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2 o4 * DGGE £ % 2

DGGE Bl ¢ i 4 B~ A 5]15 » 22 NCBI FALE v 4> # w7 B F B -
+ #r % 3] TR/ 3 Streptococcus sp. ~ Echerichia sp. ~ Clostridium sp

Klebsiella sp. ~ Citrobacter sp. ~ Enterobacter sp. /&

B (Bl= 2+ ) 975 T/ =
%5 42 % > # ¢ Streptococcus sp.7 12 ¥ > Echerichia sp. 7 18 & >
Clostridium sp.5 7 i - Klebsiella sp.7

3 i - Citrobacter sp.7

1 % >
2 (- ) FliT A= 2>F

Enterobacter sp.3

= 'J"LFF EN TR 0 B BlRE
s RIMIIBFE L -

B =g P NiEd LA D OEEFALR - A (R
- ) & 172 ImageQuanTL #c#g &~ $7 5% 52 & » 18— 7
AP riEnE F o G (Bl L - ) H ¢ Klebsiella sp
sp. it 25% ~ Escherichia sp

O FE’E]&;’L T

. 1% 31% -~ Clostridium

. it 20% ~ Streptococcus sp

. 1k 19% ~ Enterobacter
sp. ~ Citrobacter sp. @ 1% > x &2 ! hF/h ik 3% (s 180 ik

T
)\4_

W4 42
ERAFE) 0 kR

£ UEARY F e FEER AT IR R B

Streptococcus sp. & 42% ~ Klebsiella sp

. i 30% -~
. it 13% -~ Escherichia sp

Clostridium sp

Lt 10% -~ A FEE D PER b 5%
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(10/180) - Enterobacter sp. ~ Citrobacter sp. * fy* pFHp 3 3L F] » %745 {8
Clostridium sp. it 35% -~ Klebsiella sp. it 24% ~ Escherichia sp. i 20% -
Streptococcus sp. it 11% ~ Citrobacter sp. ~ Enterobacter sp. % it 1% ~ & #=
2 eE b T 8% (25/180) > %t ¥ & B 4neg 2 f B Clostridium sp. i
38% ~ Klebsiella sp. it 29% ~ Escherichia sp. i 22% -~ Streptococcus sp. it
8% ~ & = 4 hEE ik 3% (7/180) - Citrobacter sp. ~ Enterobacter sp. £

fept PP LT o

LS TE - RN L
#-A RO E 11 P ~99 & 11 * ~100 # 6 * 2 -k ~ i PCR-DGGE

9 5% » i # PCR-DGGE Ml #rd A5 (W= Lw ) % 07 faf- ¢

fri e &G EARL R 0 50 lane 6 ok o P AR S 3% 0 98 & 11
54299 # 117" (Bl=- +w ~laned4-~lane5-~lane 8~lane 9~lane 10~lane 11 ) -
99 # 11 * (lane7) 22 100 # 6 * (B = + = ~lanel~lane?2 ~lane 3 ~ lane

7)) '3 BAEL AW iufi?rsj; F 3] 70% 12+ o

3 AR Y EiR AR A
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AR 101 # 6 F T HESFBEEREI G s~ B R 2K
Ao R B A BT & R & i F4 DNA > 12 PCR-DGGE = 5% 4 45 (]

S LT ) B R A AR DI > - K H-EF 2 T 55 3 9 DNA S 23]

Escherichia sp. ~ Bacillus sp. ~ Weissella sp. ~ Pseudomonas sp. ~ Lactococcus sp. ~
Clostridium sp. ~ Comamonas sp.i& S B A > ~ # 2z~ 8 Kji ~ i &
# W3] E B % Streptococcus sp. ~ Enterococcus sp. ~ Escherichia sp. ~ Bacillus
sp. ~ Weissella sp. ~ Streptococcus sp. o =~ 57z B B 2 [ [F]# R3] R A
Pseudomonas sp. ~ Enterobacter sp. ~ Enterococcus sp. ~ Comamonas sp. -~
Streptococcus sp. (Bl= + 7 ) - # #7F B F TR R AT A R
R A A4 (Bl= L2 ) #8445 5] 05 71 Streptococcus sp. & 59% -
Enterococcus sp. i+ 11% ~ Escherichia sp. it 17% ~ Weissella sp. it 13% > -
7 2 i< & 47 3] ek 71 Streptococcus sp. i 51% ~ Enterococcus sp. it 31% ~
Bacillus sp. i+ 10% -~ Escherichia sp. & 8% > & % j= & 47 3| e & 7|

Streptococcus sp. it 34% ~ Enterococcus sp. i+ 17% ~ Escherichia sp. it 30% -~
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Bacillus sp. i+ 11% -~ Lactococcus sp. ~ Weissella sp. % it 4% > ~ J7ji< » 47 3
e 7] Pseudomonas sp. it 55% -~ Enterobacter sp. it 25% ~ Enterococcus

sp. ~ Comamonas sp. & it 6% ~ Streptococcus sp. & 7% -
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-\

ti

Fo 3 A B & F8 DNA #0582 2

ARHRATHEPLTHRAPTRT SR P ifldf o Al idf
Bl Gp PR Rt heX G FUEEKELALG EAH
AV G SR EPARBAY - BRAUm AFL SRR L LT o F DNA
sk (515 2009) AT E T H A BEFIRI A G F @
RFH DNA > B L Ees bt > S g R
0 fLAE AN TO%FREAN PR 2GRS R A K TR

# ;2 & phospho buffer saline (PBS) #c » 3& ¢ ¢ R F e 38 T 7 a0 5 ek

~—=

G AE Y EME T ko NPT kg X b o i $riplReie
SRz FRMRALEYPEd 192 59 TP E T HA
2 PBS K r mFtda Ry > SRR FAARPF O g mFAE L

A DR - 2 Z P DNA IS FF k& o

AR AEEVERY SE ARSI
AHAEFAT R SRR ROTE 122 31 p A
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'

G OBE AT 16 piEr D 2 BB B G BEETE XL KB
CES S SN E R IE T SR Y SRR

A
RRERREFIZEFRORRT > i R KB LR §REY G

3

7148 (Pendersetal., 2006) » 7 2 chat fgjc vy € F1Z 2 RO ®RBPHRE T b A
®%EEF 7 (Trineetal, 2010) > @ A % ® » FRF| 52
AEERY P RFHEAPLE 0 BRI RERY R4 L ATE DR
% % Clostridium sp. (25% ) - Escherichiasp. (20% ) - Streptococcus sp.
(19% ) -~ Klebsiellasp. (31% ) @ Enterobacter sp.% Citrobacter sp. (1% )
AlARe s 2B A ¥ R ROFHE (Bl L2 ) » by s apsd [
¥4 & w0 F 12 Streptococcus sp. & 7 (42% ) H = E_Klebsiella sp. (30% )
AR R EBREEL10%EE (B2 L=2) d idairidss 0 24
Pridmi gla gL apEd (B~ lane 7 3 13) &84 2 g k% en
P (B~ ~lanel 3 6) P AEA a3 o LR T2 8 Rpes
kg 5 & Streptococcus sp. ¢ & * 42%'% 1 11%- A Clostridium sp.d & ~ 13%
- % 1 35% > Escherichia sp.» 7% _10%*= B 1 20% > & o A2 = B 4pvg 24 B

2_t$ (10 * 30 p ) Clostridium sp. § 2 % % 38% - = Streptococcus sp. ¥
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£l 8% (M= + =) BEFFMLF FnTIA s 29 a2 Lk
AR Fl2 - "IM»Paw**’fﬁr{ffﬁ}’ﬁiﬁﬁﬁﬁ% T??]ff pA_Y
Clostridium coccoides '# % Clostridiumramosum z i @4 & ¢ 3 * & 4 %

P2 L & F)¥ PRI Faecalibacterium prausnitzii> F14c 8 ¥ 1 607 i
e 2 €7 PELZE (Mueller et al.,2006) » #7423 {8 S P g ch 8 4¢ & e

Lo AT AP ARNTRTFRIN DA LRI SFR AT RIFER

AR R AR R SE R A TR SRR - E R B R

£ R A R ST ,-v )3T 70%1 P 0 EAor SR F“]? X324

\

FHE AR F R wAF A R DG A 0 R 31D KA g

- R

=}
P
»T\f;
*
P
"
3
3
B
¥

,’}_ﬁ}%wﬂgiﬂét | = A ek

fi (Bjorksten et. al. 2001) > % + J % P chficd P EH L F £ &L A G TR



o RRFAREAE AL NI LA LIRS AR T B e S
T 0 80% R B EARRIE 2 A > 2 B PR LNT R E
(Piattoni etal., 1995) » t A F % ¥ + F B EFIM A SBR L HEES
A %7 a0 F_r2 Streptococcus sp. ik 5 (42% ) %747 {4 P g =5 Clostridium sp.

it % & % (35%) Echerichia sp. # =t (20%) > @ Streptococcus sp. R -

I 11% > 2 (8B dpre 2 F pFEp s s F B ETinisdg vy 0w Clostridium
sp. #ribt Gld 5 (38% ) Streptococcus sp. £ i P fhant L K o d F

FEE gk BRjy ARET - LOERGE RN §AETRT
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BRFEELFRREEFSE AR

Pavg B 2RPHE AR e 5 ks~ SAZ I PR
S AR R R R F YA BRI SR
BEFRLTEFIA AR NIt Ak FHREEFRT > 5 K
AR PR FRIBEARFABI N LR 0 A
FB e 2y Ap iy o IR F] 2 & chR 4 AL Streptococcus sp. ~ Enterococcus
sp. ~ Escherichia sp. » # ¢ itk & % &2 &_Streptococcus sp. (#z = 59% ~ 2.
ji 51% ~ B ks 34% ) RS R ATERZIGRE B rE Y
Pseudomonas sp. -~ Enterobacter sp. & - 38 & ji 58 MI|HF B AR 27
o(Bl= L= ) em Ay ¢ sr@g I hRiTis i & A% L Enterococcus
sp. ~ Lactobacillus sp. ~ Bifidobacterium sp. ~ Enterobacter sp. ( Wei et al. 2007 )

Mo br=xF %+ 5 FRo s i & rPseudomonas sp. # A B3 ¢ Fril

3N Fapd W wm AT L P ERSFZ s 0 omd SRR Bl
GERPLZLE o A it 6 ik %ﬁmy‘iﬂfﬁér:“ézw Fen oo &

WA AELL G SH e 2E 0 B U EHR L FEE RS L6
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B HERE SR ARG AAXTRY » BEFINLB R

A RB F]S

%

A AT BATER B A P AR AR
LAk aspd 1 L EWp g ERI P BWYELL FHEDLE (Delong

and Pace, 2001) > 3% $ 5 B P » & HE 51 & 3 B B%E A B FAp 0T
% ( Mueller et al.,2006; Penders et al., 2006 ) » =
(drF Qdedr ~ 0 0% ~dmdsl) it g pog 3 B
% -1 (Egertetal 2003) F & 4F31 7 b o S Fip 2 B el (% > ¥ a0 3

BLie-HFErIFL]  BIBEAAREF B Famg o
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(= N RS E iR A DGGE Bl %5 2 A B %

B 7\ 4p i1 B (Bases/Bases)

OO NO O WNPE

Streptococcus sp.
Streptococcus sp.
Streptococcus sp.
Streptococcus sp.
Streptococcus sp.
Streptococcus sp.

Escherichia sp.

Streptococcus sp.

Escherichia sp.

Streptococcus sp.

Klebsiella sp.
Clostridium sp.
Escherichia sp.

Enterobacter sp.

Clostridium sp.
Escherichia sp.

Streptococcus sp.

Clostridium sp.

Streptococcus sp.
Enterobacter sp.

Citrobacter sp.
Klebsiella sp.
Klebsiella sp.

Streptococcus sp.

Escherichia sp.
Escherichia sp.
Escherichia sp.
Escherichia sp.
Escherichia sp.
Escherichia sp.
Escherichia sp.
Escherichia sp.
Klebsiella sp.
Klebsiella sp.
Klebsiella sp.
Klebsiella sp.
Escherichia sp.
Escherichia sp.

160/162 (99%)
160/160 (100%)
196/197 (99%)
159/160 (99%)
157/161 (98%)
159/160 (99%)
157/160 (98%)
197/197 (100%)
157/160 (98%)
150/152 (99%)
156/159 (99%)
126/130 (97%)
152/153 (99%)
157/160 (98%)
126/127 (99%)
196/197 (99%)
156/158 (99%)
157/159 (99%)
159/160 (99%)
155/157 (99%)
170/174 (98%)
156/159 (99%)
159/161 (99%)
160/160 (100%)
158/159 (99%)
157/158 (99%)
159/161 (99%)
159/161 (99%)
158/161 (98%)
159/161 (99%)
157/160 (98%)
159/161 (99%)
155/159(97%)
161/161 (100%)
158/159(99%)
170/174 (98%)
147/147 (100%)
156/159 (99%)




S5 ks B 7148 02 B
(Bases/Bases)
39 Escherichia sp. 157/160 (98%)
40 Escherichia sp. 197/198 (99%)
41 Escherichia sp. 157/160 (98%)
42 Escherichia sp. 157/160 (98%)
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42 ~wfBiH § T ~ DGGE W HiiF ¥ LA %%

S 5L A6 B 7\ 40 0 R
Bases/Bases (%)
1 Weissella sp. 196/196 (100%)
*2 Enterococcus sp. 197/197 (100%)
Weissella sp. 195/196 (99%)
*3 Enterococcus sp. 196/196 (100%)
Streptococcus sp. 196/197 (99%)
4 Streptococcus sp. 159/160 (99%)
5 Streptococcus sp. 159/160 (99%)
6 Streptococcus sp. 161/162 (99%)
7 Escherichia sp. 196/196 (100%)
8 Streptococcus sp. 197/197 (100%)
9 Weissella sp. 196/196 (100%)
*10 Enterococcus sp. 195/196 (99%)
Streptococcus sp. 197/197 (100%)
11 Streptococcus sp. 161/162 (99%)
*12 Streptococcus sp. 159/160 (99%)
Escherichia sp. 196/196 (100%)
13 Streptococcus sp. 197/197 (100%)
14 Enterococcus sp. 197/197 (100%)
15 Enterococcus sp. 196/197(99%)
16 Streptococcus sp. 159/160 (99%)
17 Escherichia sp. 156/160 (98%)
18 Enterococcus sp. 196/196 (100%)
19 Enterococcus sp. 197/197 (100%)
*20 Enterococcus sp. 193/197(98%)
Clostridium sp. 167/171(98%)
21 Enterococcus sp. 158/159 (99%)
22 Bacillus sp. 158/159(99%)
23 Streptococcus sp. 160/160 (100%)
24 Escherichia sp. 157/160 (98%)
25 Streptococcus sp. 159/161 (99%)
26 Streptococcus sp. 159/160 (99%)
27 Streptococcus sp. 161/162(99%)
28 Streptococcus sp. 159/160(99%)
29 Streptococcus sp. 159/160(99%)
- EF P 73 BATRE
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S 5

Ak

B 71| 4p i1 B (Bases/Bases)

30
31
32
33
*34

35
*36

37

38

39
*40

41
42
*43

44
*45

46

47

48
*49

*50

51
52
53
54
55
56

Streptococcus sp.
Enterococcus sp.
Streptococcus sp.
Streptococcus sp.
Streptococcus sp.

Lactococcus sp.
Escherichia sp.
Escherichia sp.

Streptococcus sp.
Enterococcus sp.

Bacillus sp.
Bacillus sp.

Enterococcus sp.

Clostridium sp.

Streptococcus sp.

Escherichia sp.
Escherichia sp.

Enterococcus sp.

Weissella sp.

Enterococcus sp.
Streptococcus sp.
Enterococcus sp.
Streptococcus sp.
Streptococcus sp.
Streptococcus sp.

Escherichia sp.

Enterococcus sp.
Pseudomonas sp.
Pseudomonas sp.
Pseudomonas sp.
Pseudomonas sp.
Pseudomonas sp.
Enterobacter sp.

Comamonas sp.

160/160 (100%)
196/197 (99%)
196/197 (99%)
159/160 (99%)
196/197 (99%)
196/197(99%)
195/196 (99%)
194/196 (99%)

197/197 (100%)
157/159 (99%)
155/159 (97%)
155/160 (97%)
196/197 (99%)
168/171 (98%)

197/197 (100%)
157/160 (98%)

196/196 (100%)
194/196 (99%)
157/158 (99%)

197/197 (100%)

197/197 (100%)

196/196 (100%)
196/197 (99%)
159/160 (99%)

197/197 (100%)
195/196 (99%)
196/197 (99%)
187/197 (95%)
153/156 (98%)
158/159 (99%)
152/159 (96%)
153/158 (97%)
195/196 (99%)
155/156 (99%)

*F— A A A B



SnBe

Sk

B 74 B
(Bases/Bases)

*57

*58

59
60
61
62

Streptococcus sp.
Pseudomonas sp.
Enterobacter sp.
Pseudomonas sp.
Pseudomonas sp.
Pseudomonas sp.
Enterobacter sp.
Enterobacter sp.

195/197 (99%)
194/196 (99%)
195/196 (99%)
194/196 (99%)
193/196 (98%)
153/156 (98%)
157/160 (98%)
160/160 (100%)

*E—fFRmr T EEEWEE Y
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98.04.16 :ZE A& 1L
v 3 B4 B

98.07.12 45

97.12.31 th & 98.04 H~98.12 4 99.11 A 100.06 A
A

98.10.31 PG e £ 17
98.04.21 Il
oL &) 4% ob

Bl- ~ R 2 £ 2 4R fRAAT - 8 HF SRR -
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Bl ~ @ % 4 % e Bez & i A DNA 38 2 B 3 o -

Lane 1 : Marker > Lane2~4:6/25 2 j- £ i k& o
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=~ (G E P2 K FtE DNA 2 g € o o

Lane 1 : Marker > Lane2~4:6/25 2 j- £ i k& o
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Ble 2% { #% PCR-DGGE £ 8 48 T /A B3 -
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3 12 11 10 9 8 7 6 5 4 3 2 1

_ q’

~

~—

L -

BlZ ~ 2L T 7% PCR-DGGE Bl## - Lane 1 : 4k p # 4/30 > Lane 2 : & P
# 5/7>Lane 3 : x4k p # 5/14 > Lane 4 : x4 p # 5/21 > Lane 5: x4 p # 5/28 >
Lane 6 : #%tc P ¥P 6/4 > Lane 7 : £ t& p ¥ 6/11> Lane 8 : ¥ p ¥ 6/18 > Lane 9 :
i pH6/25-Lane 10 - =+ p ¥ 7/2 > Lane 11 : 4% p # 7/8 > Lane 12 : ¥4k
pHp7/15> Lane 13 : k¥ p #p 7/22
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13 12 11 10 8 7 6 5 3 2 1

4
H

Bl o~ 2 F‘]gﬁ PCR-DGGE Bz - Lane 1l : ¥4 p ¥ 7/29 Lane 2 : £ P
wweme ¥ p H 8/13- Laned: 31k p ¥ 8/20 0 Lane 5: £ p #p 8/27
Lane 6 : 416 p # 9/3 - Lane 7 : #k+k p ¥ 9/10 > Lane 8 : # 4k p # 9/17 > Lane 9 :
B4 P ¥ 9/24 5 Lane 10 : 4% p ¥ 10/1 > Lane 11 : #: 4 p ¥ 10/7 > Lane 12 : 3%
# p # 10/14 > Lane 13 : &+ p # 10/21 -
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Bl- ~ 2550 Eﬁ%ﬁ PCR-DGGE B3 - Lane 1 : ## p ¥ 10/28 » Lane 2 : # &
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