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ERFFEETENSBEELRZSHERERN

FRY' LEEY ZEnt MY EwGT x#t
(1. NN RIGERFEIRE SHAREBE N5 @i 028000)
(2. WEEH BIGIX ARG TR RORME S PG NSEH i 028000)

B B [#%) F3EMAHE (Proteus mirabilis) 2 —FF A2k EMAKARE, FLRMAK, &
MWRE, 25HHE. [B)RANRE ABEREILTERAGELL AT ORE, FLEB
Aoy Rblafedg HERGEFHL. [FE] B3RREAGFEFERLREAHTLRER, T4
16STRNA LB 5, 25w /R H 2 %R, 44 BD Phoenix ™ 100 4 § 3k 4 4 % AT 7
REABAT AT L, FPIEBREA O R A 5 R ifs; RSB CIRE KRB F 7)o A7 EFH
AFHE 49 ureC. zapA. mrpA. ucaA. rsbA. pnfA. atfA. atfC 8 A& A E 3|4, @it PCR ¥ 3%
R mBRBEHNEBREFTEL. [LR] ZHAEH 16S rRNA A B 5 RGN FFEHATH (P
mirabilis)ABfilte /2 99%VA b, @it & St AtA= BD Phoenix™ 100 4~ A Zh#t 4 49 5 2 AU
T, HTIZEMA P. mirabilis %5 4 AYQ-1; 8 FrE A A ZHAE I mF|; HAG
JERE 4R T SR AT, FHILRE (LDs)h 1.51x10° CFU/ML; 580X R 27, i
Bttt EE. R dfe a0 25 19 AMBE, 7+ EE. FEEFFAORELSF LAY
B M IAYQ-1 B 5T A#MFF RHAE, 1A R A A ureC(+). zapA(+). mrpA(+). ucaA(+).
rsbA(+). pmfA(+). atfA(+). atfC(+)%!.

KR 4, TAEAHAE, £, FALE

| solation, identification of goose Proteus mirabilisand it’s
virulence genes detection
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Abstract: [Background] Proteus mirabilis is a Gram-negative and pleomorphic facultative
anaerobe, and it is an opportunistic pathogen of zoonosis. [Objective] To confirm the pathogeny that
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causes goslings' death at some geese farm in Tongliao, Inner Mongolia Autonomous Region, and
characterize the virulence genes of the pathogenic bacteria. [M ethods] The pathogenic bacteria were
confirmed based on the pathogens screening and artificial challenge experiment, and identified
according to 16S rRNA genes sequence and biochemical characteristics. Primers of 8 virulence genes
(ureC, zapA, mrpA, ucaA, rsbA, pmfA, atfA, atfC) were designed according to the sequences of
Proteus mirabilis reported on the GenBank and used to detect the virulence genes of the pathogenic
bacteria by PCR amplification. [Results] The pathogenic bacteria isolated from infected gosling was
proved to be the pathogeny to Proteus mirabilis. Analysis of 16S rRNA gene sequences of the
AY Q-1 gave highest identity (99%) to P. mirabilis and named AY Q-1. This was further supported by
phylogenetic tree and biochemical characteristics, AY Q-1 was identified as P. mirabilis. AY Q-1 gave
positive PCR results for 8 virulence genes. Intraperitoneal injection with AYQ-1 could lead to
goslings death, with a value of the median lethal dose (LDsg) of 1.51x10" CFU/mL. Antibiotics
sensitivity test showed that among 19 antibiotics tested, AY Q-1 was sensitive to 19 antibiotics such
as streptomycin, aztreonam and ofloxacin, but it was resistant to 15 antibiotics such as vancomycin,
penicillin and achromycin. [Conclusion] The pathogen was identified to be Proteus mirabilis, and
it's virulence genotype are ureC(+), zapA(+), mrpA(+), ucaA(+), rsbA(+), pmfA(+), atfA(+), atfC(+).
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Keywords: Geese, Proteus mirabilis, Identification, Virulence genes

21 A5 KT 1 (Proteus mirabilis) & — Fi A\ £
ILBIPLSBONTE, 16 QR0 Z, NRshy
P BRI LA, AAET5K . et ZefY
a8 AT S PR R, T IR SR 4
B, R, KREWBIFEED, A RERATE
WG KRB ILE . RIS AR TS 1
HomE S, MEAM, AT S REEF RS
FEREIREEGE, FEAREHTE ., “FE TR
J1. REW . SREANLENZESEY, LTS
ATEAT B OB ST 4R A S 7 A, X A fa e
HAE & IRAH Y a3 ok o

2017 4, RILTTREIEZER 1) 18 HUA SR FIK
FEAERS , SRS RIUARR TR . AR, &
OBGE | WL ARFA L SR TR | R A | I
FTMEWE | S U RS . HE K R SR e 38
AR SIZ I 55 ARG 1145 S ARG P U v 43 8 31— Bk 4
W, WHGE T T AR L T . N TR
RIE. 16S rRNA FERFHIHT, LRE%8 AT
2P TN T i RS IR AT AR TR AT RO
AYQ-1. HRRFRGIEAT FASTE A IR S E 5L
M ARSI LA T TR A A A, T
filt AY Q-1 (75 S FEIR AL, LIAXHZ IR i BF 5T 5 1

PRAZWTRIE R 25322
1 #E5ETE
11 #
111 #m5REz

i LA PR IE L T SR kA, 55 H 1 SRR Y
TEEFRARRS (W F TR R RV AERS L) N T
R, 7ELE=EES 7d,
112 FERFIFNEE

ZRRIBG . SSTR . Wbk by . AN . &
b, AR, HEERDE, §FSEEEYEAR
HBRTAEA ] ; 16S rRNA KRG H1F1 8 Fh: fi it
[R5 [ 9735 7 MR e e A BR S R A AR JC R
g, FEEHREVHAGRAR; Rn
Buffer. dNTPs, MgCl,. Taqif. 6xDNA Loading
Buffer, Invitrogen 2y #]; JM109. 18-T Vector. #E
T . BORAREGA & . EB A&g5E .
VIl . 5 2E-B-D-Gif Cie i 2L T (IPTG), dtxe
RIBAEMRHE AR AR . HIKIL, Bio-Rad AH];
B AR R 50, A atJFFas A W AR BR S F] ;s PCR
{% , Thermo Fisher Scientific 2% ] ; BD Phoenix™ 100
AN SEEN . T2 RAMEE R . %8
WA, BD BEI7 A IR AH .
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113 BEEH

M GenBank F#; T 12 #kEL & £ AF A TEAT
K atfA, atfC, pmfA. ucaA, ureC. rsbA, zapA.
mrpA FE P, VERSZE R TP (ER 1),
114 1EHFHE

LERUE R 19600 B B AR (/L) :
HESIE 33.0, BiEk 10.0; EiEE IR BT
H(g/L): i85 FR B 33.0, BN 20.0; EEHL
SEM(gIL): ZEHLEE 52.0, BEk 20.0; SS F
B(g/L): SSEHilE 625, BHilEk 20.0; LB WiikkE
JH(g/L): HIF 10.0, BEEEHEH 5.0, #AHE 5.0,
SALEN 5.0; X-Gal #5375 (/L) - 3 B F=5UE 33.0,
BifiE#T 10.0, 20 pg/L —HIEEHIERES K , 238.31 g/L
IPTG; Amp LB A5 573(g/L): ¥ 10.0, &
23 5.0, % 5.0, Ffk4h 5.0; 50 ug/L Amp
T YR A i~ F-# (g/L): &AMk 10.0, %
B2k 5.0, #i%ibE 5.0, S ik 5.0, FEH 20.0,
50 mL/L JG M £T 2 e afi
12 FHi&
121 FEREHNEE

() RSB SRR o TR AR IR ML Y
BRSSPI RN RBLNE , H-ERhE AT 4k S il P-4l , 37 °C

®£1 FRBSSEVARSBHRNERES

PSSR 24 0 5 BRIBUB AT 4k S i SP- b b A K AT
WY&, WA HLR A DM FRR
P50 B R AR T4 L alifk.

(2) A KA . PRI 1.2.0(2) P 7E Sl s 5F
b b SEAR I BB T VR D T A R . B
JIE M SR 191138538 5 77 P . SS il F-4i , 37 °C
IREBESFE 24 h 5 PSS S B MRAE & B 9 58 2k
KRk

(3) A4k, f#iFH BD Phoenix™ 100 4> [ 5
B 9 68 SO A AR R A 72 TR R S S RN 2 4
SR . JC AR 25 DA RE 55 52 1 1) 33 7 77 Bt
HEF-AR b BR B AN TR 3%, 7855 8 R A R
0.6 2z RN P TR, 5 Tl 3 4 10 5 2 RN A T
IR 2% [ S B S A o R A S e AL
B, RES SRR, Bk, WATOR,
BRI AAL RS PR, I EE 2k, [h4
WA A B RIFFTEN R AR 2521
122 ANILRZERAWE

PREC 1.2.1 ()P alifb)s PR T LB WA ES
FeHh, 37 °C. 150 r/min fE¥REE 24 h, HTLHE
A= BRER K 10 R T2 PR R B BT R T AN B TR
e R A4S 55 H(7 HiY), BEHLS A 6 41(5 415E

Tablel Background information of the downloaded Protues mirabilis strains

Strains Accession No. Regions Year Hosts |solation sources
BB2000 CP004022.1 America 2013 = =
T18 CP017085.1 Zhgjiang, China 2017 Homo sapiens Urine
T12 CP017082.1 Zhegjiang, China 2017 Homo sapiens Sputum
AR _0155 CP021694.1 America 2017 = =
AR_0159 CP021550.1 America 2017 = =
AR_0059 CP020052.1 America 2017 = =
AR_0156 CP021852.1 America 2017 = =
H14320 AM942759.1 UK 2008 = =
CYPV1 CP012675.1 Taiwan, China 2015 Homo sapiens Urine
CYPM1 CP012674.1 Taiwan, China 2015 Homo sapiens Urine
AOUC-001 CP015347.1 Italy 2016 Homo sapiens Blood
Pm7 HM217133.1 Shandong, China 2011 = Marine environments

TE: = ARIRFINIEEEL.

Note: —: No information.
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Bo2H, 1AIXTRRE), SCRRdltgd] 10 H, XFHRgl 5 H,
W B R 4.75%10%-4.75%10° CFU/mL 5 /M ¢
B, BAREENUAES 1mL; 5 4MER 5 HARRS
WS TCE LB 557 5 E X R . g 2H AR
TTE L RE B iR, IEERARRE I AR R I 10 5%
FET-HEE, LSR5 d, BULT-AERE ) IR
VTR AT 8 | AL FIASE , SRR Aevs I 45 )y ysld
A EEBE 5 (L Dso)
1.2.3  Z4EREmiat

K H K-B 40U 30k, ARG IO s %
TR i T R Tl B SR S AR, P
— W TC B U A B I ST A Tl .
TR IR R WG b TR 2 b, ialgeise sy
2 NFAT, 37 °C 535 18-24 h J5 WLEEH - 141 i ]
Hizg. RIEEMAER . @R0E . MNP ESZ
CUiEZEY/
1.2.4 16SrRNA EFX PCR £E

(1) ZWRILTREANTT DNA bz, HRE 1.2.1(2)
& REELTAR E AT, AT LB AR SR
e, 37 °C. 120 r/min $iR B3R 4 . BRI 1 mL
F 1.5 mL ELLEH, ZIE 12 000 r/min Z.0 5 min
JEFE FH. WA 1 mL ZEmK, BRTTEED
E 9%, 12000 r/min &.0 10 min, #E Fif. BIK
FAAHRMARR M Z8 K A R UTE 2 Ik, REMA
150 pL TE ZZ i (10 mmol/L Tris-HCI, 1 mmol/L
EDTA, pH 8.0), 100 °C 7K 3 min, 10 000 r/min
20 2 min JFECETEPERN DNA Bitl, —20 °C &%
~80 °C {47 DNA 25U

(2) 16S rRNA %:[H PCR Y"1, PCR ¥ # 5vj
(AR Z A 25 ul : ddH,0 15 ul, 50 ng/ul. DNA #
#r 1pL, 10mmol/L . T3 49145 1 ul, 10xRxn
buffer 2 uL, 10 mmol/L dNTPs 1 uL, 50 mmol/L
MgCl, 2 ul, 5U/uL Taq fiff 2 uL, PCR ¥ #4545
8 Shukla Z£1%94 °C 5 min; 94°C30's, B kiR
L3 2, 30s, 72°C fEfRETE L% 2, 35 MEHF;
72°C 10 min), Bt 5pL PCR F=#)F % EB &45 & 1)

1.5% 1B isE e T 85 V HLYk 35 min, JSTEBERR
RUAR R GET ERLE T

(3) PCR =¥ lellieatifh . #4551k, FZE
WEEE I [t & mlkalifk PCR =4, Bk ES:
W E T, [l PCR P2¥)5 ) 18-T #5444
JE AL BRI ATFE IM109 Jiez 5, 8 T X-Gal
RrEFRHE 37 °C K535 18-24 h i, PRI (4 Pk A 7%
H T Amp (50 pg/mL)FitERY LB 3EaRdkr, Kk
12-16 h Ji5 U O BORAR BGR A 4R UT R . 8
JT 4R B SR T ) 48 o TE A e 0k F AR TR TR
(i) B Ay A BIR A A T o
1.25 HHERE PCR &

(1) ZHTESEHZH DNA SR 1.2.4 (D)
IR

(2 #SIHEGI BT S A HRYECRIE T
SCHER[1Y], AT ST B A PR R B A D RE I
N7 (ureC) . 4 Jm B P = D) RE T HAv (zapA) «
MPR B EE 5 R WA (mrpA) | JRIE F R R B2
L5 K A7 (ucad) . “ 55 & IR pERE R Y N
(rsbA) . Pmf B 2 L5 IR (pmfA) | 15 R R E
SER A7 (atfA) . ST B A R TR S
(atfC)%5 8 FMEAERIEE SIS 514, i R i 36 2E
YA R RLE R VAR5 15 B 0% 2, PCR
RNRZZ M 1.2.4(2), PCR P& EB &455 1Y
1.5% 1) B e 1 85 V HLK 35 min,
126 16SrRNA EFE5&FHEREFFISH

(1) 16S rRNA LR P4 538 o I Bl o f k-
B 54248 & GenBank #17 BLAST HLXF 7304t
SR G BEIUR 43 5 (4 JL A% )7 51 K DNAStar 8.0 #&
) MegAlign 5 Frill 750 SEF AR EEXT, IF
T ARG

(2) BAFEEFHNHT . BT AR 8 R
JIFEH S FI ] DNAStar 8.0 #:rh i) MegAlign
5 1% 12 BRSF RTINS TARIE LT, IF
A RGP, FAH MEGA 7.0 - & LR P
H53HT
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#2 SI¥FFIR PCR 5 M

Table2 Sequencesof primersand amplification conditions

H 5L 5% 751 Z:2 30k PCR 1 4544

Target gene  Primers Primers sequence (5'—3') References Amplification condition

16SrRNA 27F AGAGTTTGATCCTGGCTCAG [10] 94°C5min;94°C30s,55°C30s,72°C1min,

gene 1492R  GGTTACCTTGTTACGACTT 35 M 72°C 10 min

ureC ureC-F GTTATTCGTGATGGGATGGG [11] 94°C5min; 94°C30s, 52°C30s, 72°C45s,
ureC-R  ATAAAGGTGGTTACGCCAG 35 MEFR; 72°C 10 min

mrpA mrpA-F ATTTCAGGAAACAAAAGATG [11] 94 °C5min; 94°C30s, 39°C30s, 72°C45s,
mrpA-R TTCTTACTGATAAGACATTG 35 M 72°C 10 min

zapA aapA-F ACCGCAGGAAAACATATAGCCC [11] 94°C5min; 94°C30s, 52°C30s, 72°C45s,
zapA-R GCGACTATCTTCCGCATAATCA 35 MG ; 72°C 10 min

atfC atfC-F AGAAAGGGATCCTACAAATTAA [11] 94°C5min; 94°C30s, 49°C30s, 72°C45s,
afC-R TATAGCATGCATTTAAATTGCC 35 MEFR; 72 °C 10 min

atfA atfA-F CATAATTTCTAGACCTGCCCTAGCA [11] 94°C5min; 94°C30s, 49°C30s, 72°C45s,
afA-R CTGCTTGGATCCGTAATTTTTAACG 35 M 72 °C 10 min

ucaA ucaA-F GTAAAGTTGTTGCGCAAAC [11] 94 °C5min; 94°C30s, 49°C30s, 72°C45s,
ucaA-R TTGAGCCACTGTGGATACA 35 MEH: 72 °C 10 min

pmfA pmfA-F GGATCATCTATAATGAAACTG [11] 94 °C5min; 94°C30s, 52°C30s, 72°C45s,
pmfA-R  CTGATAATCAACTTGGAAGTT 35 MG ; 72°C 10 min

rsbA rsbA-F TCGATTTCAGTGTTTGGCCAT [11] 94°C5min; 94°C30s, 55°C30s, 72°C
rsbA-R CCGAGCTTCATCATGGCTG 105, 35 EF: 72°C 10 min

2 GRS thotly S T BRSP4 F R B A (P RAL )

21 BEHMEESER
211 NEREEES

TE 22 BB AR _E B B °F- | O AR 55
B . o R BEFL) & HE (& 1); 78 SS
B FR AL | 37 C iRk, B . B .

(F 2. 7E3838 5 F 3R Al b SR A K (F 3).
212 PDEHMESEUER

BAEEIER AT LI ARAS— B 24 [P M,
TEARZ R A B R . AR BRFFRIR . KA
AR TCZF TR (] 4).

1 AYQ-1EZRIIEFRE FEEES

Figure 1 Colony morphology of AYQ-1 on MacConkey
culture medium

TE: #EHE N AYQ-1 .

Note: The arrows refer to colony morphology of AY Q-1.

B2 AYQ-17f SSHEFELMEERS

Figure 2 Colony morphology of AYQ-1 on SS culture
medium

T #kTE o AYQ-1TE .

Note: The arrows refer to colony morphology of AY Q-1.
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3 AYQ-17#E 1% HAEMERER R LEEKER
Figure 3 Growth situation of AYQ-1 on 1% agar of
general nutrition medium

22 ANIRERREERNBTS

TR T Ttk AYQ-1 J5, SEuadH A
RO PUREAIANR . ST AREEIEIR . B RERAERG H
BLRRER AN TIRIET Hh (3 3), SHAAEN: %
J7 A AY Q-1 8 LDso 4 1.51x10° CFU/mL .
ABE T ARG Y I IIE Y AT 43 28 SRR B AS L AR ARy
PE . 16S rRNA JEH T FI#8 5 B bk AY Q-1 A IRy
PRIk

- > Yo V¥ Lo
%, ’ - i i
- . ’ ’
' - = i
-
- 5 s o
~ - —
L A
-~ \
o
' - . \ -
» ’ [*
¢ \ o . )
: - f - A- =
— = . , =
- = }- _E ~
~
kg P ‘- . ] ar -
X o
- ? b R | /
¥ at 7 s 5 P
{l =7 o Ao
- -
-~ N i - v o-g [ ST
Lk -~ . - oo
- '
" ~ !'J-
\ e ] -~
- \ - = bl
\ » ., x w oo~ -
x ——™
L L 2 i A v
A ’ -~ N2 "
}' i,

4 AYQ-1E{AHZS(1 000x)

Figure4 Morphology thallusof AY Q-1 (1 000x)
T HikPrE R AY Q-1 Fifk.

Note: The arrows refer to thallus of AY Q-1.

®3 EISREIRESTRREN AYQ-1 RTER SR
Table 3 Mortality of gosliings challenged with isolate
AY Q-1 by intraperitoneal injection
VB A BRECR
Ertaialdose Number of goslings dead
(CFU/mL) 1d 2d 3d 4d 5d

SETEL
Mortality

4.75x10*
4.75x10°
4.75x10°
4.75x10"

4.75x10°

O w o o o o
o o0 N O O o
O O w o o o
O O O w o o
S o U w o o

0
0
0
0
0
0

Control group

23 HUEEER

F 1 BD Phoenix™ 1004 [ S A 0 5 58 1300
AYQ-1 FHTALYEE, AYQ-1 B L E N HATE
FRH (3% 4), BIEER 99%.
2.4 BRI IR LA

RIR T K-B 405§ /O bk AYQ-1 #47
25U, S5 N - TR AY Q-1 X HE R R |
ARV MTS 12 P2y RS, XK
TR R R AR RS 7 Ry R R
B, XHHRR . BERMUARS 15 Fhi P
Z§(F 5).
25 HHEEF 16SrRNA £HE PCR X LR

16S rRNA JE[H i PCR =414 1.5%R Bl biEE
WK , TEEEI AR RS N WEE PCR 455, i e
1 000-2 000 bp Z[AIMEE—4547, 530 HH
£, WE B/ R 1443 bp (B 5).

B SRR B0 8 s S SRR e g | Wit
17 PCRYHE, B RBERE k), 8 FhEE J1 3
IR E] . ureC (292 bp). mrpA (520 bp). zapA
(510 bp) . atfC (439 bp) . atfA (331 bp) . pmfA (537 bp) .
ucaA (764 bp) . rsbA (2297 bp) (& 6).
2.6 16SrRNA EE[ERMSEEH K ST

W45 RAE GenBank k4T BLAST H#4>
Br, 5553 SASTEAT I AR 98%L) 1. ik
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YRR 2346 v 8 2 S AR JEAT 181 e 90 A T ARLABLAE 23
WEHRGERKBR(E 7). 458EKY]: AYQ-1 #1104
REEFRRAR UL 7E 98%L) |, 5 CP017085.1 (1
WiVLAR) A1 CP017082.1 (Hf ) Wi VI Ak ) A B 14 4
B, 2351 99.7%71 99.8%. FR G5 HEAL N 4y B A
# 5 CP017085.1 il CP017082.1 &b T [F—/43 32, 3
GRRBIE, HE— PRk AYQ-1 a7 578
TEFFIA

27 FBHEREFFISH

R FIHREDR B0 45 e NCBI $E4 5% F AT

ZERANTR . ureC LA 5 P. mirabilis (CP017085.1 Al

R4 EHRAYQ-14EMSRER
Table4 Resultsof biochemical test of strain AYQ-1

CP017082.1) i) HH Bl P i5 99%; mrpA FEH 5 P.
mirabilis (CP021852.1 I CP021694.1) A4 ALl ik
99%; zapA FE[H 5 P. mirabilis (CP021852.1 Al
CP015347.1) AL PE 99%; atfC K 5 P. mirabilis
(CP004022.1 Fll CPO26571.1) AR LM% 99%; atfA
K5 P. mirabilis (CP026051.1 1 CP026581.1) 1)
AL PE 35 99% ; pmfA JE [ 5 P. mirabilis
(CP026059.1 F1 CP021694.1) 1 AH{I: 14 100%; ucaA
LR 5 P. mirabilis (CP004022.1 1 CP021852.1)
FEARIPE 5 99%; rsbA LK 5 P. mirabilis (CP017085.1
1 CPO17082.1) i AH L% 99%.

A AL SE 8T H g A AL LB H ghR
Biochemical tests Results Biochemical tests Results
BETA-Bi3& 4 BALL - LK% B PXB +
BETA-J¢/IH 4% BGEN - L-ZN & E2-AMC LPHET =
DEDXTROSE DEX + AMU-N-Z,Jit-BD-Z L #i M NAG —
D-2£ 7Bk DGAL + L-A%R-AMC LGTA +
D-4% DFRU - 5 2% ORN +
D-#j iz DGUA + L-fili%&M-NA LPROT +
D-% —#% DMLB = GAMMA-L-4A % -NA LGGH +
L-BaTRifria LARA - LR 2% ESC =
FIJL-B-HiTbE 1 MBGU — A 5 EE ADO -
N-Z B-Z 52U NGA - & MLO —
N-Z. Tk #iE NGU + ALPHA-ii I} — 8 KGA +
11A4E: DSBT - IFHERR TIG -
HERE DSUC = 15 R -TN A B2-AMC LYALD =
- FLBEERR GRA = - R R A 2R -AMC GUGAH =
2z 2 HAE MTU - T aiR- i 2 iR-AMC GLPRB =
L-FA B2 R R E LRHA — 2. ACT +
D-H #& B DMNT = 4 #-AMC GLYB =
frigmdh CIT + 5% FR- K5 R -AMC ARARR +
ZAEH R CLST + L-3:4MR-AMC LLEUH +
L-t4ZfR-AMC LTRY = JRZ S URE +
L-fEA R BR-AMC LPYR - BIS (PNP)#fiz&: BPHO +
L-fifi%#2-AMC LPORB = PNP-BD=%j#% 1 BDGLU =
L-¥5%#2-AMC LARGH - H.S +

W+ PEE; - PR
Note: +: Positive; —: Negative.
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#=5 HHEAEER
Table5 Resultsof antimicrobial susceptibility tests

U2 2 P B AR T
Drugs Dosage (ng/disc) Inhibition zone diameter (mm) Sensitivity

4175 % Erythromycin 15.00 0 R
PRARFEE Gentamicin 10.00 14.00 |

Hi#i % Norfloxacin 30.00 14.00 |

LA Ceftriaxone 30.00 18.00 |

Wi Y> 2 Norfloxacin 10.00 13.50 |

S % Chloramphenicol 30.00 12.00 R
WRHL PG A Piperacillin 100.00 14.20 R
THERHB Amikacin 30.00 12.00 R
HE R Penicillin 10U 0 R
PUFRZE Achromycin 30.00 0 R
BEFEZR Streptomycin 10.00 19.00 [S
AUIRVP A Ofloxacin 5.00 28.00 s
k2[Rl Furadantin 300.00 12.30 R
Z P& Doxycycline 30.00 6.00 R
Ji & Vancomycin 30.00 0 R
SR PEAR Ampicillin 10.00 16.00 [

AR Kanamycin 30.00 7.50 R
SLFHE Cefradine 30.00 7.00 R
3L 7uE5 Cefotaxime 30.00 25.00 |

FH A2 S &5 IE Trimethoprim 5.00 20.00 s
S MR8 Aztreonam 10.00 21.00 S
Fehi4ERR Clavulanate 3.00 15.00 S
ZRHRR Ampicillin 10.00 18.00 S
Sk Cefazolin 30.00 18.00 s
LA RE Ceftazidime 30.00 0 R
FEEZ Colistin 300.00 15.50 S
IRV A Ciprofloxacin 5.00 16.30 S
Ve RE RS Lmipenem 10.00 16.00 s
IEAHE IR Levofloxacin 5.00 18.00 S
HPEYD A Moxifloxacin 5.00 12.30 I

£ 1R Meropenem 10.00 1750 s
LAt f5 Cefepime 30.00 8.00 R
5 J#ri Cotrimexazole 23.00 0 R
FrT B AR Amoxicillin 20.00 6.00 R

W R: Mi2h; | hESEEUE; S BUk.
Note: R: Resistance; I: Moderate; S: Sensitivity.
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Figure5 Resultsof 16SrRNA gene by PCR

Note: M: DNA marker DL2000; 1: Product 16S rRNA gene by
PCR.

[FIIEPE A SRR, Tk AYQ-1 1Y atfA.
atfC. mrpA. pnfA. rsbA Fl ureC K:NFH] 5% 1
S bR E SRR CYPVL (CPO12675.1) ., f
TR T18 (CP017085.1), [ & Ekk CYPM1
(CP012674.1) . H[#k HI4320 (AM942759.1) , [+
Fk BB2000 (CP004022.1)% i 3 K 51 (AR AL 14y
96.9%-99.7%, LA TR —733%, 5% 1
B S H WA LRI T 50%; 1 AYQ-1 [
ucaA il zapA H: K741 5 S Hitk L [E #k AR_0059
(CP020052.1) . [E#k AR 0155 (CP021694.1), 7

—
{ Proteus mirabilis SSEA0 (KFF769533.1)
9 Proteus sp. BAB-3300 (K'1261796.1)

{ Proteus mirabilis Pb30 (K1'471503.1)
I Proteus mivabilis TL3 (KF051775.1)

bp
2000

1 000
750

500

250
100

6 8N EHENERE PCR ¥4

Figure6 ThePCR resultsof eight kinds of virulence genes
: M: Marker; 1, 2, 3, 4, 5, 6. 71 8235 ureC. mrpA,
zapA. atfC. atfA, pmfA, ucaA, rsbA FE[H RIS AT 3% fr
Y PCR 4.

Note: M: DNA marker DL2000; 1, 2, 3, 4, 5, 6, 7 and 8: PCR

amplification used the primers of ureC, mrpA, zapA, atfC, atfA,
pmfA, ucaA and rsbA gene respectively.

KFI#k AOUC-001 (CP015347.1). H[EHIVLkK T12
(CP017082.1). *[EFk AR 0159 (CP021550.1), &
FE#k AR_0156 (CP021852.1) %} 7 3 X 471 1 AR A
K 97.7%-98.4%, 1ot f& AL i /s kb F Al —43 32,
HE 1 hHESHFERRADIESLT 50%; 25
FRIF5 Mg, atfA, atfC, ureC A7 pmfA JE[H
KAz AR, rsbA JERFHITE 8 FifEAEmE C 1Y

e )

Proteus mirabilis Se¥Y03 (MF942361.1)
Proteus mirabilis UT5 (KR150991.1)

Proteus mirabilis 62 (MF399380.1)

8
35
66
100
.
0.05

7 BEIHk AYQ-1 49 16SrRNA EFE RS 1L

Proteus mirabilis BS2ba (KX038415.1)
AYQ-1 (MH934954)

{ Proteus mirabilis T18 (CPO17085.1)
58 Proteus mirabilis 121 (CPO17082.1)

Figure7 Phylogenetic tree based on 16SrRNA gene sequences of strain AYQ-1
TE: W RONFPAI2E S0 SO 5 5 NI GenBank J7411 %5 19 AL RSl Bootstrap {H; 455141 GenBank £l 418

T

Note: Bar: Nucleotide divergence; Numbers in parenthesis represented GenBank accession number; Numbers at the branch points indicated
the Bootstrap values; Those in parentheses are GenBank accession number.
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B, JLATEEN BB L S CCT Jalid iz iR ,
SHUBERR A B ; ucaA JEKFFAITE 7 NAFAERIE
T WERR , AT TEN B AL S ACT i e
M2, FBORNAMRIEIK ; zapA JEFSITE 13 {355
A BIBRIS, HFTEOLE IR EE T ATA Gifd
SRR, PR AREATREL, 1E 4 CifELE
A—G 57 e B AR 5500 F GAA Zifid
H2dliR, GGA Zmhy 22 ; mrpA L FHI7E 514,
515, 516 fififE A—C. A—G., T—oA RS, %
AR FITFENL B IR L H T CAAITAT SRt 7 2
Tkl FNig 2R , CAC SithZH 2R, TGA R L%
-, HAE 520 (AFTERSE T ik, SRRk
AR

3 WikHE%i

WE#E B & R AL , = % B SR AR L
S FME YRR, A AT AR H 45" .
P SEASTE AT B AT RS | X W K A A
A NE LS BN R . H I LA TR
Y25 SEARTEAT B R GE 225 T, ARHFSE B i
TG S 5 A v R g A AR T AT R SR 9 191
XA P. mirabilis 75 FIEEEY K, FETR
g ER,

ARSI IR FE I ARG PR PN 4325t BOw T,
MFTEASFMEE . SIE0RTERE: . BD Phoenix™
100 4= [ shisAE e (SO, w14 % Ry S An
TEAFR . FEHFAY22 00 E 16S rRNA L]
JP3, 16S rRNA J KL EA i 5 BEORSF PR RIS Sk
JERN R S TR R 16S rRNA JEA
FF3i7E NCBI GenBank | i/tfT BLAST 1E4k Fuxt ik
— AW R AYQ-1 4 P. mirabilis, [A]J5ME:
FoX A R G S5 R R bR AYQ-1 5 AJRIE
CP017085.1 (M EWIVIIE) A UTE K 99.8%, ttf%
PR AL F IR — 3, Ui HDEG O R AR,
10 BRI R AT AR TEFF IR iR, R A i)
g, Hirp KR150991.1 #45 CP017082.1 (1)K
TR, EHFROIEAR, 5508k AYQ-1 1A

UM 255K s KF051775.1 A1 MF942361.1 5432
PR AY Q-1 Hy MR B AH 22 A K, (HIHRIEA ],
5otk AYQ-1 MARRIPEIAN & o X R A AR
TEAT B ) 8 SR 4 00 2 5 MU BT B 43 A A g 22
A —E KR,

AR YR 12 B i) 24 W AR 24 T AR
Hp@EmR . TlaR . kR Ak 25525)
SR RSN ES 2, S55 375 e RN 29,
HEFEMH AN 2 NE . BE R . AN EE RN
NP XS ET AR T AT B A TIRYT « TEAUIAES
t AYQ-1 RILM 2254 5 2 44%, X1
Bl AYQ-1 Xf 2™ T hiditk. & 52
B B TERE AR, A T I SR A% FL ISR A
%, A% B-INMEIERE(ESBLS) . kA1 R
(AMpC) ., 4xJ& B- A e B AN AR 75 25 A 820 A
Sk, A SEASTE AT S =Sk T R i 244 0
RIrEETE, 7 ESBLs Fil AmpC J&: 47 S A T AT B
55 AR TR R T 24 1) B F ML) DR — 2B 55
B A A & B A 3%, (A5 20 1T P i 2457
ARFREE P [l N 1A e
I, XTI I T B AT AR B,
TG, I Y 2 B IR T R ) Rk 24
FriRrri

I F T 32 BRR GG IS A AT AT
AT T 8 FETERE SRR, 25 RN 32 Bk
AT HEYI A atfA, atfC., mrpA, pmfA, ureC
1 zapA JL[H, 27 BRI rsbA LR, 25 BRE S
ucaA JE[H . M GenBank | N3k T 11 MBS HEHRM
atfA. mrpA. rsbA. pmfA. ucaA. atfC Fll ureC J&[X
FPol, TET 12 RSEEHE zapA BHF, =
R R 1 2 7 BE DRIl A AR (L PEE 39.8%-100%,
WAL ER 3 2 K503, XRSH R RN
FEE—E M ZE 50, IXATRE 5 AN [R5 5 I 77
A G, 8 Fhag Jy 3K 3 1) 5 225 TR L 2 ) Ak
K Z MAATERR I 225, BRI 8 Fhag Jy B [A fR~T
JEANRT, ANAIE R A3 AR TEAT R PCR A 14 4 51

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2162

TEY I8

Microbiol. China

5191, GIERITHrHT N, AYQ-1 11 atfA, atfC,
ureC il pmfA FERRKG 28 5, rsbA. ucaA. zapA
1 mr pA Kk RLAE LR 2D 30 4 i i i 58 A8 A L ke 2K
55y WA MRS R, 2B MGE L Hb X AR
BEAS - E 2 AY Q-1 B LA BE IR A B AEK
(AR S o R Lt R 5 T AR I 1 2 4 P R SO |
BRGNS AN — B PSR . W
FAL 98 PRI ERHASIN 2R 6 R T R B it i
TR DRSS I D979 25 SEAk P L A Uit s I
BRI P mirabilis (1) 8 FEERE 13, XA
W BE IR S IR LA T 201 T

AR A AR AT R RN IS, BRI
AT H TN, R A AT, B
S MARRS S A K LR, WRZWHAETT A XK
Bf ol 25 3 ARG P BB T, B S BE K A& Ui
Ko A SFATEAFE R REEORE, SEhPHLARHL
U TR R, U Az At o ) B ) Ak O J g
TRAR, HAZH MG £k 340-360 M2, 4
P55 T B X R A A o o X 32 D R 5 | A Sl ) I
PRAEAR |« Bi7 ¥ 12 AR G D (e BiF 9 1 43 E B
A5 R 3G B A8 TEAT BB GE IG R 2 W, B
TR T — 2 1 SE LB .
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