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(UNER AL BB e . PUIl A#R 611130)

L ZEI  CHEAY ) H DG R 53 850 437 BRAdeFE sl W IR & 82 4k [ sh W1 IR K #F 1 CE. cold) W Tt 24 1 K
HAUHIEATIRIE, R0 R A 28 A 25 4R A Rk 45 . K07 vk 3 Al &l JEETF 28 25 0 11 Rl & 3L AT 2 25 W 0 40 B
R T B8 0047 25 P UM R 86 (KB SR R o) . IR Dt 1 R & B 282 i RIG AF s 1 I i L i a3 PCR 46
ML 16S rRNA B AL K armA rmtArmtBrmtCLrmtD  rmtE Fl npmA 5 %F BH A B AR o847 5ok 2 4R 505 1
K-B 48 53 40 BT I R 0 A B2 & F o s R ot o (&5 R 437 MR Ae e s W UR AN 82 A% ik sh 9 VR K #F X 14 Fp
BL TR 245 4y 2 I M0 O ()RR B A TS 25 0 o feke I sl 0 R K I A TR R NS T AR L R R L e TP T R ) TR 2 3R AR L 4 ok
69.79% ,50. 8% 68.72% KR KEER . RKIBE R BIK K 2 HE UK, MURF A5 75, 97%,67. 7306 F1 97. 0204 5
Hh A 134 By B 00 | A E( S 28 25 ) R BT 250 . RRO S TR K F 1R Bk o 35 B B 24 T 2 SRR CRy
3. 66 %) 4 X H A G W I T 25 3R AR 32, 93% ~100% , HLAR N B 1 P IEME T2 R BN W 260 . 2 Em 25047
P S VR R I A P A A O~ 4 T T AR sh IR R A B DT 7 R B 25, R B4 T 10~ 14 Tif
16 134 MR R 2P0 E Z RBFTE P AR E] 5 BR& roeB 22 AR RNy 3. 73% . R F] armA rmtA rmiC,
rmtD rmtE FlnpmA FEH . 7€ 82 MREBAG S IR K AF B b A E] 1 BE A armA FEH 10 B & e B L Ky H R 58
WA 12206 F12. 2% KRG E] rmtA rmieCormtD rmtE K onpmA B 5 B 455056 10 T 25 50k A% 3% 3 o 10026, 32 4k
TG A R AE (9. 2X107°) ~ (4. 8 X 107%) . [&5IE Y MU )1 H X et 138 5 490 U5 K A T 3o 2 26 2 P IROK P T 25 L 22 it
250 4 Wt B LR S L Y 63,84 % EE M rmeB LR 51 5 1M 45 20 9 TR AT B X Bt 2R 2 0 5 i K T ifi 25,89, 02 %4
K 10~14 Tif s EEH rmeB flarmA FEH5]E
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Analysis on resistance of Escherichia coli from food of animal
origin and detection of its 16S rRNA methylation enzymes

WANG Shuang, DENG Xiang-dong, YAN Guo-dong,
FENG Cai-feng,DAI Peng-fei,GAO Tong-tong, LIN Ju-chun

(College of Veterinary Medicine ,Sichuan Agricultural University ,Chengdu,Sichuan 611130, China)

Abstract; [Objective) The resistance of 437 E. coli strains isolated from healthy animals and 82 E. coli
strains separated from sick animals in Sichuan and the mechanism were investigated to provide basis for its
clinical rational use. [Method]) Sensitivity test was conducted to examine the separated E. coli strains with

three Aminoglycosides and 11 non-Aminoglycosides. The strains with resistant to at least one Aminoglyco-
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side drug were selected and their 16S rRNA methylase genes (armA,rmtA,rmtB, rmtC,rmtD,rmtE and
npmA) were detected by PCR. Plasmid conjugation experiment was also carried out to the positive strains
and the drug susceptibility of clinical isolated bacteria and zygote to antimicrobial agents was executed by
the Kirby-Bauer method. [Result] A total of 437 strains of healthy animal origin and 82 strains of sicken
animal origin showed resistance to 14 antibacterial drugs. The resistant rates of E. coli strains of healthy
animal origin against ampicillin,chloramphenicol and sulfamethoxazole were higher than other tested drugs
with the rates of 69.79% ,50. 8% and 68. 72% ,respectively. They were more sensitive to gentamycin, kana-
mycin and amikacin with sensitive rates of 75. 97%,67. 73% and 97. 02%, respectively. There were 134
strains with resistance to at least one aminoglycoside drug. The resistant rates of sick animal derived E. col:
to 14 antibacterial drugs were 32. 93% to 100% except for meropenem (3. 66%). They were all resistant to
at least one aminoglycoside drug. Strains separated from health animal were resistant to 0 to 4 drugs at the
same time but those from sick animal were resistant to 10 to 14 drugs. A total of 5 E. coli strains containing
rmtB gene were detected among the 134 strains with detection rate of 3. 73% , while armA, rmtA,rmtC,
rmtD,rmtE, and npmA gene were not detected. One strain was detected to contain armA gene and 10
strains were detected to contain rmtB gene among the 82 strains from diseased animal, with detection rates
of 1.22% and 12. 2% ,respectively. But rmtA ,rmtC,rmtD,rmtE,and npmA gene were not detected. Trans-
conjugation test showed that resistant plasmids pass rate was 100% ,and conjugation {requency of each re-
ceptor cell was (9.2X10 ?)—(4.8X10 °). [Conclusion) In Sichuan,E. coli strains from healthy animals
had low-level resistance and 63. 84 % were resistant to 4 or less antibiotics, which was mainly caused by
rmtB. The E. coli separated from sick animals showed high-level resistance to antibiotics with 89. 02 %
were resistant to 10— 14 drugs,which was caused by rmtB and armA genes.

Key words: Escherichia coli ;16S rRNA methylase;resistance

HERE T YU Rl T s Ak ) 1 i A LA
Ko BLA e S AR P bR R AR S e R B — T
TR YT B 2 B TR BT B0 7 R L fH B AR I R
BT N R R A T A A 2 T T X G 4 T
e R S [ 2003 4E LK, 16S rRNA H
FE Ak T A W PR AT e % R B A 22 EC B R AT O A
Wi 16S rRNA H R AL il 72 7 1l Ry 2 B0 1 28 i A:
F 2R HLH T A L S 3 e )
b 16S BRI B A7 5 Y HEAS B LA g 5
flr G B 2R 25 W) A BE 5 A T BE AR 25 5, AT
PRI 1 16S rRNA, 5 2040 T8 W 2 He bl 1 2k 24
Y= R 250 . 4w 16S rRNA H AL i (1)
FEHA rmtA, rmtB, rmtC.rmtD . rmtE . npmA Fi
armA FV S FORL B E VA T AT S
e [ X 45 ] B Bl 52 4% PR 8 U0 AH OC L 7T RR G B
e Al 55 R B 7% 7 UM S I R T 24 D X T TE R
[Fi) by Sl ] B 35t 4% B AN AH O 9 B AR 22 1) E AT 47 B A
T A S 32 110 b X5 B30 5 22 1 i R T o) 2 0 T 26
YAk 7= A w2 PO RS LA DU I M X
Gy S 437 BRAERE S W AT 82tk U S MR K
P AR R A2 3T A DN S 2 O 2 24 W) Y it

24V B T 245 TR AR 1Y) T 245 ks TR B 1 00 L LA 1 B
1t J5E 2 4 8 R i T 11 N R80T R i AT 1 ke 4 i
PR 225 W i it 25 1 22 5. DL Je HE 16S rRNA H 3
AT R DR B 1 0 A1 e B I 0+ A A Ml XK 9 A 1A
9o B4 A T 2 R R 245 2 S AR

R N RS R

.1 # ™

L1.1 @ #  2012~2013 4, A DU 1| 5 4%
BT VB R 2R LR A AR AN R SR 5 ) I TR 43 5 1)
A37 FRAEFE Sh Y IR AN 82 Bk B £ 5 3h W IR K W R
W, 2 Vitek-60 fi24E W) %58 R 40 % 08 1A K AT
W BT SR S W IR A S A A XS RIS 5 K AT A
ATCC25922 (2 25 BURFE 1R D » H DY) 1 ARk K 2% 5
Pk rpon R4t s RIGAT T J53 AZ™ Oof & ZUBNTiT 25
VE R A B 0 52 AR B 5 B DU ARl K 2 2 24 S
BARSF

1.1.2 mABHeRrn AR RGY . KKRER
(10 pg/F) . FIBE £ (30 pg/H) . Bl k£ & (30
pg/ ) o AR A 25 ) B 5L G bR/ R () 22
POAR 20 pg/ BB IR 10 pg/ ) @B R (30 pg/h)



%3 TS & s IR KM T TR R 25 P 2 A & 16S rRNAH 38 Ak i 35 PR (%) 4G 13

it e FH M (30 pg/ ) EX HE 22 (10 pg/ A &R
PUAKC10 pg/ ), Sk fL AR (30 pg/ ) s 3k R EE Ji5
(30 pg/ R kA #y (30 png/F), ZTHHE (30
pg/ F) s ZBIEMR (30 pg/ ) NI E G pg/ A, L
BB W B B KRR A iR A BR A .

L3 kAl ZRILBUR . DL 2 Blis
FE S5 35 40 [ AT R R AR R A BR A
MH W MH B A b SR R Y HR A R
TR F] s AR B LA | (P PR A 7, L
Yito SEAEA PR 7] 434 s ik 4 TR VEDTA | Tris 6l ,
W A &R R e Ak Tk ) T DNA - Marker
DL2000, 2X Tag PCR MasterMix, goldView, i H
KRR (A6 50 A BR 2 W) 5 B2 1R B B 32 H

P, 3 % E Oxiod 24 A,

L4 &ME EaIHINFES (72 E Eppen-
dorf D, A XE N ZEIR KA (Ll Z &
SRR, S SYQ-LDZX-40BZ) . Hi 4 1E i T 4
8 CHE PR AL AL A IR A AL B 4S DGF250120) ,
PCR AR Lk BB % 5 (AL Bt i S — (AR ) ), Wa-
terPro Plus # 4fi 7k X (LABCONCO 72 &]), Gel-
Doc2000 EEIg lif8 & 48 (Bio-rad 28] , EHE B VR E
LB (Sigma A, BE 2K15),

1.1.5 31 4 16S rRNA H &ALl L K 51 4 %
WL 1.5 BigA: T A TR AR A
HO A

F 1 16SRNA BELEBERER PCRS¥MFF
Table 1 PCR primer sequences of 16S rRNA methylase

519 35 3" B /bp 2% 30k
Primer Sequence(5'—>3") Size Reference
armA-F AGGTTGTTTCCATTTCTGAG 591 r12]
armA-R TCTCTTCCATTCCCTTCTCC
rmtA-F CTAGCGTCCATCCTTTCCTC 635 r13]
rmtA-R TTTGCTTCCATGCCCTTGCC
rmtB-F ATGAACATCAACGATGCCCT 768 147
rmtB-R CCTTCTGATTGGCTTATCCA
rmtC-F CGAAGAAGTAACAGCCAAAG 711 [13]
rmtC-R ATCCCAACATCTCTCCCACT
rmtD-F ATGAGCGAACTGAAGGAAAAACTGCT 744 r1s]
rmtD-R TCATTTTCGTTTCAGCACGTAAAACAG
rmtE-F ATGAATATTGATGAAATGGTTG 399 [15]
rmtE-R TCATTGATTTCCTCCGTTTTTGG
npmA-F TTGGGTACTGGAGACGGTAG 121 r1s]
npmA-R CAGCTTTGTATTGTTCGCTC

1.2 I R & B 20 0 B B =

LR A ATCC25922 A 24 8 B #45 1  oR
JFH 2 i PR 2K 4 s o A P 25 (CLSD #E 72 9 K-B 4K
1 5 W PR 3 B X B AR 2 W IR K R
LRI R CBOK R R K HA 11 Fh A 2 B 2R
2454 1) BB
L3 SEMEEFLWMHEER PCR I8

K ] B8 4 W 4% [ W (Polymerase chain reaction,
PCR) ¥ rmtA . rmtB., rmtC. rmtD . rmtE ., npmA
HlarmA 7 Ff 16S rRNA FEE AL g HE Y, DL A& b ik
PEICH K AT B 42 3 I 4 DNA fE 4 PCR BEAR .
PCR 7 3 6 R MK BUY 25 L, oA 1 Lo F 4]
¥ 0.5 uL,R5[#¥ 0.5 uL,2X Tag PCR MasterMix
12.5 uL, I HE WZE K E 25 plo rmtA.rmtB.
rmtCrmtD rmtE Fl nPmA KR 1 10 #4525 =
Bk .94 CA8YE 5 min; 94 “CA P4 30 5,60 “CiH k 30
$,72 “CZEAH 1 min, 3t 30 FFF; 72 C FEf 10

min, armA KR RIGEIE S H R 95 CAEME S
min; 95 CZ84E 1 min,59 “CiE &k 1 min,72 “C ZEfd 1
min, 3£ 35 MEH ;72 C L 10 min,
1.4 PCR F=##&

B 5 pL PCR TEMIE A GoldView 9 1. 0%
FA) B A B J v R AT HLUK L L i GelDoc2000 BE I 1
AHRGEMEEEE R IFHn I, KB ik i AR T AR
Y TR ARATBR 2 | (A6 50 #4700 5 . Uy 245 58
Blast #E47 HXF 43 #7 .
1.5 B&RE

LAYt armA F1orme B 5E 1) 3 9 08 K W 1
PR R AR TR, DL B BT 25 B R B AT B J53AZS Oy
AR AT IR . ORI KO A AR T L 32 IR R
FW A 500 pl, 3 T [6 — B & 1) 4 mL LB A%
W L,37 CHHIREE 3R 7~8 hoik s, W Bk
IRARW 100 pL T BR&E H PR K S BUE PR B CF
64 pg/mLBl KA 200 pg/mL B HH) .37 CHH
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TRIE IR P B8 B % 24 hofE B3R & 25 AR b R it
BB PR T A2 A TR 0T B PRIBCPE &5 25 7 A B AE K
VAV » e 02 T ME N 1 2 2 B A 1 R R L BRI AR
AT A TRV B B A F .
1.6 BEFHPCRERE
BE DL PR A B AR Y 3~5 A FRTE TR
#47 PCR %€ 180 5 F 1.2 5,
1.7 BEMEMNITE
THECHEE A F L HL A TR R AZ 44 T 0V 85 4 il 5
AR F gt Z AR R B %, Fe= T/AX
R 2437 HRERBYIEME 82 BB
Table 2

82 E. coli isolates from diseased animals to 14 antimicrobial agents

10000, Horf . Fe AW T G 7 VW R%

B0 A SRy 32 R TR B T P 24 R v R

1.8 $#E&TFMJ53AN Mz a Bl E
XA T A J53AZS 1 25 W) BURE HE AT 05 L I

ETTIER 1.2 7,

2 LEEHHT
2.1 KBHENEYE RS R

P KT 1 14 245 9y SRR I 2 2R L3R 2.

R IR KA E X 14 FEG M 2545 5

Antimicrobial resistance of 437 E. coil isolates from healthy animals and

{i FE B Wy IR I FF R (n=437)

E. coil isolates from healthy animals(n=437)

e

B B P IR I T R (n=82)

E. coil isolates from diseased animals(n=282)

Antimicrobial agents

S 1 R S 1 R

VAR Ampicillin 24,02 6.19 69.79 1.22 0.98 97. 80
BT 2 b/ R

Eﬁ)fﬁ{j%cﬁiivulanic acid 73.68 8.92 17. 40 1. 22 0. 98 97. 80
3k ek Cefazolin 76.43 4.12 19. 45 3.66 0. 00 96. 34
3k f Hh #4 Ceftriaxone 77.81 7.09 15.10 3.66 4. 88 91. 46
3k e i Cefotaxime 83.98 5. 26 10. 76 4.98 14.63 80. 49
FEW % 2 Meropenem 99. 54 0. 00 0. 46 96. 34 0. 00 3. 66
K K% ZE Gentamicin 75.97 2.75 21.28 10. 98 0. 00 89. 02
% % Chloramphenicol 44,39 4. 81 50. 80 1.22 3. 66 95.12
% V43 % Doxycycline 54,24 13.27 32.49 7.32 13.41 79.27
ZENERR Nalidixic acid 56.06 5.04 38.90 0. 00 0. 00 100. 00
HIH Y & Ciprofloxacin 69. 56 2.75 27.69 1.22 7.32 91. 46
Ttk Jie H Mk Sulfamethoxazole 29.00 2.28 68.72 0. 00 0.00 100. 00
TR 2 Kanamycin 67.73 1.37 30. 90 0. 00 0. 00 100. 00
B>k B Amikacin 97.02 0. 00 2.98 65. 85 1.22 32.93

L7, BURA T, AR R, T

Note: “S”. Susceptible ratio;“I”. Intermediate ratio;“R”. Resistant ratio.

M 2 W] L A B S W U5 K A T R T
MR ZR e RO e T 24 P e L T 2 2R 4 2
69.79% ,50. 8% F1 68. 72% , X K KEE. R E
FBOK R R 3 P R 2 25 W) L R U BURGR
A3 R 75,97 % ,67. T30 F 97. 02 % ;47 134 FRi =
RE 1 R R AT . B Eh YRR
Fo A Xk 2% W R L A e FR R e | R IR R R T 2 R i
100 %6 , % 98 B 55 24 Wi 25 26k 3. 66 00, X AR 21

F 3 AT HKREREZYWIE 82 ¥kERKDH
Table 3 Multi-resistance rate of 437

it 25 FAE32. 93 % ~97. 80% . S5 FE W, BIKshY
T8 K Ji T 1 5 £ B 0 400 058K J A1 TS 24 1P R ™
H S SR 0 K T 1 TG 18 2 Ml B 2 4 RO 2 R
YU 2545 AR AN 25 R WL . 2 i 2 45 R (3R
3R g FE S W IR K AT 0 T & 14 i ¥ A 4y
A HRL O~4 it R, 5 63. 84 % ; 1M GG S 4 TR K
WA FF R AT 14 Fhbe i 25 0 2 it 2 vk oy L 2
AR 7 FhPUER 254 .89. 02 % 10~14 fit .
YIEABHEN 1L MARAYHSEMAGE

E. coli isolates from healthy animals and 82

E. coli isolates from diseased animals to 14 antimicrobial agents

{i FE Sh Wy IR I FF B (n=437) B B PRI AT (n=82)

i 2 i E. coli isolates from healthy animals(n=437) E. coli isolates from disease animals(n=282)
Resistance pattern T R L Jit i et/ %6 T R i 5 Ee i/ 2%
Number of strains Ratio Number of strains Ratio
0~4 i 0—4 resistant 279 63. 84 0 0. 00
5~9 fit 5—9 resistant 108 24.72 9 10. 98
10~14 fif 10— 14 resistant 50 11. 44 73 89.02
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AR AE R B IR O R R 25 123 B B 16S rRNA T 3 1k il 2 PR B4 46 ) 15

2.2 16S rRNA REEEEA R

K H PCR X 7 Fft 16S rRNA HY 5 Ak il 56 [H] F
ARG L A5 437 B AR S W I8 K i A 1A b, A DU F 5
PR e BB R R 101400 R B armA
rmtA . rmtCrmtD ., rmtE Fl npmA K, T 82 ¥
SR SR R FE R E) 1R B armA BRI
10 B & rouB LB, KR40 1227 M

1 2 3 45 6 7 8 9 101112 13141516 M

12.2%, & ¥ W 2] rmeA, rmeC., rmeD ., rmtE R
npmA N,
2.3 BEEFHPCREEER

WUEE L4 & F DNALH armA Fl rmt B 5 5%
S19E4T PCR 414, 5 84 7= W 28 1. 020 Bl 58 i
HLVK A5 20 5 B R B BEAR AT 1 4500 (B D .

M 17 18

2000 bp
1000 bp

750bp  2000bp
500 bp 1000 bp
250 bp 750 bp
100 bp 500 bp

250 bp
100 bp

Bl 1 KA E rmeB flarmA FEHE ST PCR LKA
M. DNA 2 000 bp Marker;1~15. rmtB FHVEF= 9 516 ~17. BEXT HB 518, armA FHYE =)

Fig. 1 Detection of rmtB zygotes and armA zygote of E. coli by PCR and Agarose gel electrophoresis
M. DNA 2 000 bp Marker;1—15. rmtB PCR product;16—17. The negative control;18. armA PCR product

2.4 BEFMENNE

A5G o BT I R PH M B S B o B A O 20K
16S rRNA Ak il 5 R % 336 45 J53AZN (i ok
100% . AR R L5 R BIR  armA B B A 1
R AN 3.6 X107, rme B FHME TR 19 L 14 1
A WRLE (5. 7X10 ") ~ (3. 2X 10 %) 5armA
PETE I Z R B 5%y 6. 7X10 7 rot B BH M 1
()2 AR B A 2R (9. 2X 10 9) ~ (4. 8X10 %),
2.5 BEFTREEHRMEISERTFLGYNE

B EE B

PG T X 3 P BT 20 3R 24 W 1 SRR M
e I PR BH P B H G G K T J53AZN, Ui B 16S
rRNA I JE Ak 356 DR 7 2 B 3] 22 (R 1 I 4 9 4 22 1
PRV B2 W 1 25 24 W B LAt 11 b Al S BB 25 2
W= A T A T 2 M

3 1 ik

DU 1]l DX R 43 5 6% K M A T TG 18 £ B 5l 1 5
M2 RO Bl W IR AT AR 5 BT 25 1 . 437 RR R B
YIUR K N AT B B X 58 B K% 2% (0. 46 %0) MR K K 2
(2. 98 Y0 it 25 ALK Ah %t Hofth R Z B P i 251 1Y
it 25 ZAE 10. 76 % ~69. 79% . 82 K B 3 W I K
F AT BT XT 25 W TR 8 e PR e R TR B T 24 R e i
100 %0 . 4f 36 % 55 22 (W 25 % 3. 66 20, X H AR 25
(T 25 R AE 32. 93 % ~97. 8% . Ik TP 25 21150 i 4

SR L 3X T B 5 R AT TR A4 T 2 M A A 2
PE R R 22 S oG f B 3h ) IR K A R
FEEMEAF S 3 PR 259 1) MU S R v T At 1Y
JE ST 2 25 L ikt AU Sh R R AT Sk
LT 28 25 0 169 I 3 DS B 8 A7 A AR g B4 TS 24 1 L 3
I B 2 7E A0 B0 28 2 4 0 B b RO R TR G
(AT 25 M BT S i . A G2 A O Al T X e
72 25 B4 Tird 24 AL ) 25 B 40 B AT AR A K S
B 25 PR R A L (H 3 SR i TR BE K R BT A IR
FEMEH R PUER, Bk 2N B DU A Y
FE K T R X BT A R A T 24 SR A L AT AT T
R T BT oK & BT 24, G H R R 3h W R R R T
PO AT DL 7 A 3 W S B A 2R e OO 2 4 B T
i — L . B AR IE A . iR TR A S0 16S
rRNAH I Ak il 2 2 5605 1 25 9 A 2Lt 25 10 397 1 AL
i LR 25 /e S A7 16S rRNA G1405 | N-
7 A B R S AR sl AT408 b A RIS N-1
Ao F LAk 40 B Y 30S B 16S rRNA 5 &3
BT 2B A R W3 R0 7T B S5 S0 B R A S
KYuE R AT 25N . ARHESE N 437 A {8 BR Bh
Wy U5 K AT B R I 5 Rk HE A e B JER K
L1496 5 D 82 A £ 975 sl W V5 R J T vh R 0 38 1 vk
B oarmA SEHCE 1.22%)F1 10 ¥k 2 roueB 31 (5
12.296) AR T BR 5 8 5 B R o8 45 5 K il 3 ar-
mA F R () TR AR AL BEAS I B e B BE TR {H R A U 21
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rmtA rmtC.rmtD ., rmtE & npmA RH, X 5K &
AU MR T 5 AT . AR 001 X ik Bl ) TR
K FE AT BT K R L 0 TR 25 9% 5R 2. 9806, SRR Bh
VB K FF 18 A it 25 5% Sk 32, 93 %6 5 B s 0 VR K B
FFEE 16S rRNA H LA 3 PR %) A6 0 5 37 v T fik B
SRR . BRI ) 16S rRNAHYKE Ak il 5
PRIy B BT e 8 T BT oK R BT 245, B 16S rRNA
PR A Ity 1 RE S S50 TR T B OK R R R AL 2

o

FETE 16S rRNA LAk i A DA %) BH 4 787 ke o )
YRR R I TR 24 M o X BT oK R AL T 24 ) T R0
HoAth, 2 b 220 B 28 25 W A 8 3 R s T 24 ¢k L[] I
Xof Al 22 B T 2 24 U 3R B o v 1 i 2 4
LB 16S rRNA KL Al il BE 5 A 1B 0] 22 JEA 1 2K 4t
AR A 25 P T H SR R 2 Y B
i 25 Pk O ki e AR . A b, A
I A B 14 B 0 Bl i 42 5 J7 =08 16S rRNA 1 SR 4k
Ml L AL 18 25 53AZR B AR Jy 100% ., 76T BEmn
VRIS armA FE PR BE A 1 FOR B A 1L
UH AR L IX G AR R IE A5 RO AF LR R A fg S 4
B 6 T AR A D BB A T B I R) S5 R [ A
K ABAIR S He 5 WA 5 T e i B A A . RS
TR SR 2R U AR R0 R N T Il R B
B AH AR T I PER , H 16S rRNA HI 3 Ak il 56 F ]
PLELK A 1Y 5 2030 47 4% 6 1 4 1 07 51 S A 25 70 ¢

N

.
4 % B

O )1 b DX A 5 20 4 1K A T 8 2R 3R SR AR K
P25, 2 B 25 PELL 4 TR O L 5 63,842,
T e B 3 K 51 5 10 3 4 I O A R 0
B EKEMZS,89. 02% K 10~14 i, EFEH rouB
FHR A armA EHF5|E,

[ 5 % 30k ]
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