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W E: [# %1 Mycoplasma gallinaceum (MGC)Z & B X B —FF, ek, EEFL A, K
SARE. [B6] AEFRERGILEARE T2 BB —M LRI, 4% 4 Peacock20181011, #E
HoR, AR RasE. [ ARREMFENT %, SonTEMFAEMNFKRBLSFT,
st R4 ; Bidat Special pathogenic free (SPF). &% 5 & M AF 50 Fo ik )~ 47 H /R B (minimal
inhibitory concentration, MIC)MR| , # & LB mMEFghau, [ R] @iddH B AR A. ik, #
AEAFENR, oA F 16S RNA KB FIER, ZEH—HHT4) MGC, SHEXEH
NCTC10183 #9 168 rRNA A B 4800 534 99.86%, ZAAKXAMETZE S MGC BF —4 %; AL
Fe Lk LA AT SPF LB Ak, (27T & SPF BAEL F R4, NIk, MIC 4R IZFZA
PR FAREE R RRE FHE. RBRAFIEAY, ZAKRAKEA 1183 913 bp, (G+C)mol%
AFH 28.7%, &A 898 /> Coding sequences (CDS), A 4 M4 N 49 16S rRNA K F A= 6 MNits, M
MA 20 NaEABFEREA 2 AGHER. [44] BHT MGC ERBWGE, F5 7 FTEERILE
IREGAT K, A ZBARTA Y 12 3R AL T IR R .
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Abstract: [Background] Mycoplasma gallinaceum is a kind of mycoplasma in poultry, which occurs only
in South Africa and other places, but rarely reported in China. [Objective] A mycoplasma strain was
isolated from the trachea of peacock with respiratory tract disease and named Peacock20181011, to
determine its taxonomic status, pathogenicity and molecular characteristics. [Methods] The newly isolated
pathogenic bacterium was identified by routine microbial methods, combined with molecular biological
methods and full-length genome sequences. The pathogenicity and drug sensitivity of the newly isolated
pathogens were determined by pathogenicity in special pathogenic free chickens, embryos and minimal
inhibitory concentration test. [Results] Through the culture, purification, morphology and staining
observation of isolates, combined with biochemical tests and 16S rRNA gene sequencing, it was confirmed
that Peacock20181011 belonged to Mycoplasma gallinaceum, and the 16S rRNA gene similarity to that of
standard strain NCTC10183 (LR214950) was up to 99.86%, and the phylogenetic tree showed that
Peacock20181011 was in the same branch of Mycoplasma gallinaceum; Artificial infection experiment
showed that the fungus was not pathogenic to special pathogenic free chicken, but could cause special
pathogenic free chicken embryos to develop late and the claw was curled up; minimal inhibitory
concentration test showed that the bacterium was sensitive to kanamycin and florfenicol. The analysis of
genome sequence showed that the bacterial length was 1 183 913 bp and the content of (G+C)mol% was
28.7%, which contained 898 coding sequences with four copies of 16S rRNA gene. [Conclusion] The
existence of Mycoplasma gallinaceum in China is defined, the species of Mycoplasma in China are
enriched, and the basis for prevention and control of the disease is provided.

Keywords: Peacock, Mycoplasma, Identification, Pathogenicity, Genome

TR R E RN EEERZ —, FEHG
2 UK (Mycoplasma  gallisepticum, MG) . W
B YRR (Mycoplasma  synoviae, MS). AP
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HrIEE R B (newcastle disease virus, NDV)FIf&4L

P57 RS R IW BE(infectious bronchitis virus, IBV)%
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Mycoplasma gallinaceum (MGC)J& T ZEEIAL
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28%, LR F N NCTC 10183 ¥k(GenBank & 5% 5
LR214950), FEHH 44 1 074 838 bp, fLIHE
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=Y, hERE—AEEFEAE, EXNTE
WS FIAR TS FEAE DT MG A MS, XS 3 H
TSR ) SRR T AL

2018 4F 10 H, MAIAANEL . WFIRZ RIXER A
L SR T o3 B A — MRS AR, 45l
FPIESE MR E T MGC Fh—ANHsitk, X
J2 L SO AN 2 R DA R R A A TR AE L DA
9 Ay R 8 2 S A i Bl P S IR S 4F
1 AR5
1.1 #R
1.1.1  fREERIR

2018 4ERk, LB TR AR 2y 40 HfL4
CE AT PRI . AR ESIRTH WS AR E TR
IRKER . BEREFZFMAWBCRAE 1697 14
TR JE 35 IR A AR B2 B K & W58 B ik A7 12
Wro FIAGATOL, wefLaEmk MAE R, f
ARG THENE O IESE ISR B AN E R, 4300
A . IS 2 A s A T 5 A0
1.1.2 FERFIFNEE

BRI & . Tag DNA B4 T . DNA Marker
%, FHEAYHEARACZ)ABRAE; 4R EERH
DNA #2BULH &, RRA R AL A R A
H]; 4ATE 16S rRNA FEFELEHG1Y) 27F ) 1492R,
ORI R R AT BRA F 5 KA 2L 8 e RE
B9, OXOID 2vwl; MM . BBk — WM Tuih
KEW) . FAZRIE RS, R FERHA R
Z3wl; SPFASHN SPEXGAL, IWARE R FFZRAE
W . el , M LREIHEARARS
Fl; PCR Y, Applied Biosystems 2\ ] .
12 RES B

I I TR 1 A X e JBCAR S L U R TR
PP SRR R Frey FRIBAREFRIED), 37 °C 85 3%
1-3d, SikierAsggnt, 7 BIERh e )R Frey G
i A s SR DT A T Al B 9% . 5 2 B U % 3 e Ak
M, 20d 0.45 pm JEREUE, FHERR 1:10 AOfK
R FE R A B SR SR A T 1G5

W50 5 TC T G 118 S i A YR A 4 ol ] Ak
FRE, BT 5% CO, 1Y 37 °C lHIRAR R F 4-7 d,
P I A 355 R 5 b S AR B TR 9 B Bl TR AR R SR
BRI B IEAS PR IR Ak S Rl T AR SR
I, G 3k, BPRTERASSERIRR it SR . K
DL 2lisE =i N2k Bk 30% M H i, —80 °C
A
1.3 EEENE
1.3.1 BEEESE

W SlAb I 1 43 B TR 2 S D A [ A 3R 0
BT 5% CO, 1 37 °C fHEARESE 4-7 d, FIH
Dienes 42 1 min, 7E{RAT BHUERE T WESH 5 10IE
o [N, WRMFFEHE A Dienes YA X iE
1.3.2 EATHEIEGiemsa)LE

T[] 4 3% 57 56 15 57 1) A1 9% 580 S R AR 1
AR TR 10 000 r/min 2.0 10 min, HUEATRE,
WIS A T3 R, HEEREE | min, Giemsa J¢fn
1h, 7EIEE M MEFEEES.

1.4 #HE L B3

W ai AL T % 1:10 PR FR LR TR 5 75
HRMEERE MR Frey RIBRIKEFRIL, #L
10 £, HFL45™ Wy Fh S0 R R AR B 3R 3, B R
4-7d, MEHEEIEA, 17T Dienes J{a,

1.5 S U FEDFFH

Fie BESCHR[O1 X o BS TR AT MG, MS 5§
A3 IR A BRAE AL FNLT A0 I FHA S
1.6 HRM4EMR
1.6.1 SPF 38f%

B 15 4~ 6 Hif¥ SPF XS, REARDN M5S0
Pl 200 pL BrE R ; Sk 5 4> SPF ARG
HEPRERKAE X ER, B 37 °C WAARESR, HHME
H, 10 d J5 MES IR AE
1.6.2 SPF 3

10 H 4 JEiy SPF XG40 S N s IR A2 e
500 pL BT EERE ; % 5 L SPF SRR, 1EA
B I, EXEE )T 2 BN, R ROMEAE S I
PRAEAR, [FIRHEICHES Y 48-120 h, RAELLHG
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{18 MR e AV X A 0 D0 1 SIS 4 oS A P
A SIS
1.7 &/MNERE LI (MIC)

Fig BESCHR 10100 775X 43 B B TR AR EA T S5 /NI
& & (minimal inhibitory concentration, MIC)Jl%E .
1.8 S FEMFLEEMERENF
1.8.1 #HE 16S rRNA EEHFLE

BB 10 000 r/min Z.0> 10 min, 3 b
T, FIFH4H G E 20 DNA $2BURH) & 42 DNA,
F @58 27F (5-AGAGTTGATCMTGGCT
CAG-3")Fl 1492R (5'-TACGGYTACCTTGTTACGA
CTT-3") X HEkE T 16S RNA K PCR §74
PCR SZWiK % : 10xPCR Buffer 2.5 puL, dNTPs
(10 mmol/L) 1 pL, Tag DNA AW (5 U/ul)
025 uL, b, THFEI(10 umol/L)# 1 pL, AR
DNA 5 pL, DEPC 7K#h7E S AFH % 25 pL, PCR J
W&t 95 °C 5 min; 94 °C 45 s, 55 °C 30 s,
72°C90's, 30 MEH; 72 °C 10 min, FIH 1.5%
(IEREMEXS PCR Wil AT BERC LUK, EECH B
&y 1T DNA [, %42 pMDI8-T ik, %1k
DH5a, #%# LB AR S 51555 16 h, HRICE 7%
AT PCR %7 o W4 FHPE TR 75 42 Pl LB IR A K: 77
W, R R AT
1.8.2 16S rRNA EFE R %% BH

P MG, MS Fil MGC 25 & 253 5K DL I H:
M%) S AR 16S rRNA LN R F BRIT 41, A
H Lasergene 7.1 fil MEGA 5 #{f, i AR
AL, R F 4B 3272 (neighbor-joining) #4) £ 57
AR R G R B, BRUTAS[R] B R 2 0] 1 2R S i
ez,

1.8.3 EREBEFFIREMEXIH

fii 1.8.1 ME4RHUE K DNA, #4# Illumina
HiSeq /N F BE 3CJE & PacBio20kb SCJ#, #|H
[llumina 1 PacBio &M, XH Ry~ ¥ ik17
Illumina Fl1 PacBio MJHKA L, BAPIFLNE
PRI A IER AT 5], S BEAH S ST JE R 41 )7 91
AT A3

2 HERG500
2.1 fRIREE
211 XEEHSE. dUMESERERE

N R I N A o N o |
R, DN G A0 R R 8 38— ok B AL S i A T
o WIS B SRR SR IEAE 30 h JR i
M2 an i s el it , AL IR R O vt
R A R AN R V5 e o AR PR L ARE , O Rk
TR 2 A AR Bk U8, P H o 219 A 35 77 B 3
B WP FREIARR AL, BT 5% CO W
IRAE 37 °C Kigt 4-7 d, AIRATILAN/N S,
. B TRTE . FEARAE S0 T (IR 40 ) WS
F T ] SR ) S R AR SR R TR R, EHAR K
0.2-0.4 mm (& 1A), WIKEH BEYLE, TEMEE
AL BB N IR E A RIE AR, HRE N
0.1-0.3 pm (& 1B). PREAREFEHITOiLIETR, &
KRG T —thalifbm LEIREH, mah
Peacock20181011, F/f Dienes Y NE RN, %
WRERER, AEmedE 10), mx K
FETR B 7% WIS 5 et 2R ol e G R A Oy 11 2
(1 1D), HIIED], Peacock20181011 37 J5iiAk .,

E1 #HOSEFYNEERSRELGHLER
Figure 1 Comparison of colony morphology and
different staining of new isolation culture

T A: “RUBFE VR B: &IME¥JLE; C: BB E Dienes
Yeft; D: KMHTIE Dienes Y ff.

Note: A: “Fried egg style” colony; B: Giemsa staining; C: Dienes
staining of novel isolate; D: Dienes staining of E. coli as control.
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2.1.2 AR IEAEYF RS

X} Peacock20181011 BEREZES A BRI 2T 40
Hamz B, EARZE R 1. A KT 2
B, REff R WERIATHE . FLME, ASOKAAE 2 AR
R, NEBER, JTHEMRIBEEM:, AN JEUA
me, JCU LT A REE . R R BN, WS
MGC B FZRHESE AR, 15 MG, MS %5225
Ok, i, HEZRE T MGC,
2.1.3 4@ L BU4EH

Peacock20181011 FEHRAETCHI A R L IR L
AL 10 X, FERERERFRIEL PRI EORIER,
TEMCRE B T SRR H V%, FLRBELT 0.45 um 1§
Ji£, Dienes Yoo i a, FKHNZREAEANR L&,
2.2 EfRMAE
2.2.1 SPF 3BfE

W HAREDP B PR 2R 6 Hi® SPF XGRKE SR

& 1 Peacock20181011 MEME N SR RIFNENL
1GNP FHF LR

Table 1 Comparison of biochemical experiments and
biological characteristics between Peacock20181011 and
other common avian mycoplasma

PHFh Strains AB CD EFGHTIJ
Peacock20181011 + + - - -+ - - -
M. gallinaceum

NCTC10183 + NA - NA - + - - - =
M. gallinaceum

X7 R -~ NA - — 4+ + — + + -
M. gallinarum

PLESS FUIN o= = = = = o+ #
M. gallisepticum

DSBS - - + - - 4+ 4+ - + d
M. meleagridis

KBEEAR + NA + = - 4+ — + + +
M. iowae

- -+ 4+ - - w +

HER( € 5-0LU N
M. synoviae

TE: A REEHiw; B: LZBILME; C. KERERR; D: K
fRRE; E: BBIEM; F: AEFFZE; G. BREREHG T ;
H: @I E MR 1 PRI AR T ZEANHIR RN 5 d:
AE; NA: KA+ BAME; — BAME; w: SR

Note: A: Fermented glucose; B: Fermented lactose; C: Hydrolyzed
arginine; D: Hydrolyzed urea; E: Plaque formation; F: Sterol
required; G: Phosphatase activity; H: Oxytetrazole reduction; I:
Anaerobic tetrazole reduction; J: Erythrocyte adsorption; d:
Indefinite; NA: No data available; +: Positive; —: Negative; w:
Weak reaction.

10 d, XSEKRWIET:, (HEFEERFTREZE . AKAR
FURER IS S5 (8] 2), PR EL 1438 g, 1M
XTREZH A 18.70 go FIFH SPSS A1 T4 45
Mr, WA SXMAYKEYIAEEREH
(0.01<P=0.04<0.05).,
2.2.2  Xf SPF XBRIBUR

EWEEIRR 2 W, SEER R . B8
SRR, (RIS IRT 2 KA R ER
AR . 2 A, SISy, HAE . KR,
it T O 45 349 2 D A IR T AL A 72 o (LK IR S
48-120 h MYRGHEHA A B, 45 RIS B35
JEAA o X XAC B G g W O A A 2R AT S AR 168
rRNA FER FAZRRR, PCR 45 R4 BB, i
X HEXSE R BAE . 120 h LIS, 5 BRI IR
BHE 2 B 0 IG5k 3R I S e MR AE g A A R
AT AR
23 sNIEREMNE

BT B TR H DL 8 FLAE 2 d5e/ NI il v
JEMEMIC)SE R L 2, R i % 25 Y i g
WER . WARBRER . AMRAHNDAE . R
M R R . WORJEH LM 2 A R Uk, i
X By S PG AR 20 P AR A U
24 DFEVFEE
2.4.1 THEFkHY 16S rRNA EF PCR

AT B HERE) 16S IRNA JE[K PCR =¥ K B2
1400 bp, HLIKZERILE 3, SiF45H 1 386 bp,
GenBank %515 MN420815)H14F

B2 MSEEMHHEERIEER

Figure 2 Results of pathogenicity test of chicken
embryo

W A JRASKENR; B: {@HEXT I

Note: A: The experimental group; B: The control group.
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F2 S HE MInERXT Peacock20181011 {) MIC
Table 2 MIC of eight common antibiotics against Peacock20181011

PER o o/ MR AR5

Antibiotic Content MIC (pg/mL) Manufacturer

MRRBT R 655 U/mg 12.5 BB =Wl 25 BR 2

Neomycin sulfate (NEO) Yichang Sanxia Pharmaceutical Company Limited
ZR VAR 88.7% >5 000 FHE RN L 2547 B

Ampicillin sodium (AMP) Qilu Tianhe Pharmaceutical Company Limited

AT R AR IR R 800 U/mg 39 WL B A i 257 FRA W

Tylosin tartrate (TYL) Zhejiang Plo Kangyu Biopharmaceutical Company Limited
FLRRFA NS & 98.7% 12.5 HERCHT LA R

Ciprofloxacin lactate (CIP) Shanghai Jingxin Pharmaceutical Company Limited
BRI KA EE R 799 U/mg 7.8125 INARFFR A FRA T

Kanamycin sulfate (KAN) Shandong Qifa Pharmaceutical Company Limited
HARJEE 98.9% 6.25 LR LA R 7]

Florfenicol (FFC) Zhejiang Kangmu Pharmaceutical Company Limited
BT B P kA 70% 1250 WAL S A PR

Amoxicillin (AMX) Hubei Xinrunde Pharmaceutical Company Limited
EINE AT 91.6% 9.766 PRI 2450 A R A

Doxycycline Hydrochloride (DO) Yangzhou Lianbo Pharmaceutical Company Limited

bp M 2.4.2 E#k 16S rRNA EEFFIS
FIFH Lasergene 7.1 #£47 16S tRNA FEK 1T

MR 41 [ 5 Fe S, Peacock20181011 5 MGC #5
A HE P NCTC10183 . B2096.8B. B3381-15-2 f
B2888-13-1A & FE A, HAHMRIMESA7E 98.4%LA
b, M5 MG. MS BABRIE 58 73.2%-75.4%
88.0%91.2% , 25 B K, 5% & ik
(M. hyorhinis) . “F3ZJF M. bovis)Fl LI = 32 J5 14

3 4Btk 16S rRNA EEH PCR % (M. capricolum) RT3 0 85.3% . 89.0% Al
Figure 3 Determination of isolate strain 16S rRNA gene 77.6%, ZERIFE 3,

by PCR . N

#: M: DL2000 DNA Marker; 1: 25 FIXHR; 2. 43Eifk. 243 B 16SfRNA %E"]’%%&_Eﬂi‘ 1 X

Note: M: DL2000 DNA Marker; 1: Blank control; 2: Isolate strain. Hﬂ EI 4 Pﬁﬂ? ’ ﬁj\% 5 MGC [él/‘ﬂ:/]?/ﬁ@éf(

3 Peacock20181011 55F X [RIFEHK 16S rRNA EE MR EBEAE LS
Table 3 Nucleotide sequence identities of the 16S rRNA genes of isolate Peacock20181011 and other reference strains

7S BRT il A HME e ER 16S rRNA JERKEE it (a]
Strains Accession No. Species Host Identity (%) Country of origin Length of 16S rRNA  Year of
gene (bp) isolation
NCTC10183" LR214950 M. gallinaceum Chicken 99.8 UK 1498 1982
B20968B CP011021 M. gallinaceum Chicken 98.4 South Africa 1534 2014
wvul18s3" CP011096 M. synoviae Gallus  88.0 USA 1508 1964
PG16" NR044638 M. galllnarum Chicken 88.3 USA 1435 1955
17529" NRO025914 M. metlagridis Turkey 89.0 USA 1437 1965
PG30" NRO025064 M. iners Chicken 89.1 USA 1 467 1960
ATCC VR-2580 AF121890 M. hyorhinis Swine  85.3 USA 1473 1999
M1601 HM155915 M. capricolum Goat 77.6 China 1432 2010
695" NR044669 M. iowae Turkey 73.8 USA 1461 1982
PG31" IN935840 M. gallisepticum ~ Chicken 73.9 USA 1437 1960
MYC83 KX462435 M. bovis Cattle  89.0 Hungary 1520 2015

Note: ": Type strain.
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Mycoplasma gallinaceum chicken.B3381-15-2 (MH539077)
64| Mycoplasma gallinaceum chicken.B2888-13-1A (MH539055)
651 Peacock.20181011 (MN420815)
0 Mycoplasma gallinaceum chicken.South.Africa.B2096.8B (CP011021)
59 Mpycoplasma gallinaceum chicken NCTC10183 (LR214950)
Mycoplasma anatis NBRC.14861 (NR113689)
66 W{ Mycoplasma anatis duck. UK.NCTC10156.1964 (LR215035)
Mycoplasma anatis duck.1340 (AF412970)
Mycoplasma bovirhinis Bos taurus.Sweden.PG43 (MBU44766)
——Mycoplasma synoviae gallus. WVU1853.1957 (CP011096)
90|, Mycoplasma synoviae MS-H (CP021129)
100|| Mycoplasma synoviae NCTC10124 (LS991953)
100 95 {Mycoplasma synoviae gallus.B458-15-6 (MH539124 )
84Mycoplasma synoviae B293-15-7-1 (MH539070)
100[Mycoplasma bovis cattle. Hungary. MYC83 (KX462435)
Mycoplasma bovis cattle.China.FJ-HJ.2015 (KX230478)
65|Mycoplasma gallinarum NBRC14859 (NR113687)
100f-Mycoplasma gallinarum chicken.Sourth Africa.B1101-14-6 (MH538981)
‘Mycoplasma gallinarum chicken.B3443-15-7-1 (MH539097)
Mycoplasma meleagridis turkey. UK. NCTC10153 (LR215042)
65| —L90\ sy coplasma meleagridis turkey.NBRC.14852 (NR113681)
Mycoplasma meleagridis turkey. USA. 17529 (NR025914)
100 {Mycoplasma iners chicken.South Africa.B359-15-3-39 (MF196166)
Mycoplasma iners chicken. PG30 (NR025064 )
40 Mycoplasma columbinum pigeon NCTC10178 (LR215041)
100! Mycoplasma columbium pigeon. MMP-1 (NR025063)
-Mycoplasma hyorhinis swine. USA.ATCC VR-2580 (AF121890)
100 — Mycoplasma hyopneumoniae swine.Brazil. USP14P (GU227407)

100

100

48

100 _[Mycoplasma hyopneumoniae swine.Cuba.YBP8M307 (KY307830)
100t sy coplasma hyopneumoniae swine. ATCC 27719 (Y00149)
99 rMycoplasma capricolum goat.China.M1601.2010 (HM155915)
SSﬁMycoplasma capricolum caprahircus F38 (NR118795)
100[-Mycoplasma capricolum caprahircus. ATCC 27343 (NR118796)
Mycoplasma mycoides capra hircus.PG3 (NR118794)
96 'Mycoplasma mycoides capra hircus.UM30847 (U26050)
— 78| Mycoplasma iowae HTLO04-4846A (EF447273)
100/ Mycoplasma iowae NCTC10185 (LR215023)
Mycoplasma iowae turkey.USA.695.1955 (NR044669)
100 Mycoplasma gallisepticum S6 (CP006916)
iMycoplasma gallisepticum B04-09-07-2 (MH538972)
Mycoplasma gallisepticum ATCC 19610 (NR104952)
Mycoplasma gallisepticum PG31 (JN935840)
3 Mycoplasma gallisepticum B2771-14-1B (MH539048)
— 70| Mycoplasma gallisepticum PG31 (JN935873)
0.02 Mycoplasma gallisepticum R(high) (CP001872)

100
59

4 Peacock20181011 EHRFNHE i 32 [RIAFHREY 16S rRNA EERF L B
Figure 4 Phylogenetic tree based on 16S rRNA gene of Peacock20181011 and other mycoplasmas
TE: 230 EBFEFORM RGN 1000 YOI BOZ 1 S E 4 e, AR FRUREEAER 2% 16S rRNA B[ 341 AL 28 5+

Note: The bootstrap values (%) presented at the branch points were calculated from 1 000 replications; The ruler length means a 2%
nucleotide sequence difference.
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 NCTC10183 Jz B3381-15-2, B2096.8B %5fi T
— 33, AR EAL G R BT 51 S s A
(M. anatis). MS. 3 JFARWM. bovis) K38 3 A
M. gallinarum)E WAL T REW432; TS MG,
MI FLLZE SRR (M. capricolum) WAL Fis A& AL 5%
REGI 3, BB iL e

2.4.4 ERFBEMNF

Mpas e xR, ZEKENARK N
1 183 913 bp; T4 898 4~ CDS #:[H; &4 34
#£01 5S IRNA, 4 M%D1 16S rRNA, 4 /M%01 23S
RNA; (G+O)mol% &l 28.7%., KT K 4
(tandem repeat, TR) 125>, E4<A 15308 bp; IE
it RNA 2y 46 1>,

Cluster of orthologous groups of proteins (COG)
BRI R A REE R XS 45 SRR, 392 AL
SEM T EATER, HauBEEN Y 30.06%. fEHTA
HREOY, ThRNKZ, A 131 4, FES
S ARSI AAEY) &S HRES S
woKALE YR A RN, G514 25
SR E B S BB 374 R K I RETE R
BN COG A IF R IRIE 32.8% . 12.8%7
9.27%",

20 A 2K A 7 7 K] F (virulence factors of
pathogenic bacteria, VFDB){# 2 H 3T 25 R R,
A 20 ANE IR FIEE L i 24 JE [ (antibiotic
resistance genes database, ARDB)H X /~, & A
2 D PUER R EE A

3 WikE4w

AR SIZ Iy DA B PR 9 114 FL A A R R A
B — PR BE AU S SRR 0 i, 8 % D AR 11 4 5 A
aiiff, . FEAFWEL . Dienes Ye o J Az AL 45 E 52
h AR . 5 R WM MG il MS AN H
Peacock20181011 FEMRA K BEER R, 23t 2-3 &
AR FRIE , WIARESE 12-20 h BIAT LS E B IR AL
B S, T MG F1 MS 25 HiAt S A — e

1-3 d AR AR A, BURtERER, %M
MR SPFASNEAS , AEEFEEHE, A 5]k
MG KB IR % LA TG s 46 45 A, HoAT —E 11
RSO TE, 454 16S rRNA JERMNT, ZHE 5
MGC % 3 X #k NCTC10183 (LR214950) 1 AHI
PN 99.86%, TMHS5HKELIMEE MG, MS B
PEAN K 73.2%—75.4%F11 90.7%-93.2%; S¥&Mli% %
JEAA AR SRR A S AR AR L 298 84.0%
88.5%F 77.6%. FIRZEIAESE, %0 Btk R S5
KB MGC Bk,

FERX R o B . SR, EREALE
PR P[] s 43 B 3] T A% Y M i <048 28 9% 75 (infectious
laryngotracheitis virus, ILTV), UESZ T HRFLE K
A IR T P St MGC 1 ILTV R [E 5 e,
MR, Beylefeld 2%} 20032015 4F i) A
MAEREIER B A 178 B SCFERE RIELT
TOrE%E, SREH MGC 1ER B2y By
Bk 23%, UK THABRER MG (25%)°,
A FRARE, EXTF MGC 78 E IR &L
FHRYBUIR i Bl = AHSC R, (EARE— 29T .

SCRRTCAMIREE , R ZE B-MIEEhiA &R
AR, ARSZIGHIFE T MGC X 8 Fiviy Wbt R 2l
B, JESZr R AMP A AMX ANEUER, Xt
NEO. TYL. CIP, KAN, FF, DO &', Jf4&
SRHFIRIR, BUS THRIMBHEER

SR AR H T K& B RE A T A AE I B /N
Ay, L DR A R A ) AR A T L B B AR
PR, PRL, b L R A 0 B 9 A B T B A A
h—A-ReiE A S AN B SE AT RE
RIEF AN TRV, BB W R A 2K
71 183 913 bp, (G+C)mol% 2y 28.7%, ‘Hik
] S JEACRE R Bk NCTC10183 75 BER L (G A 41
KJEH 1 074 838 bp, (G+C)mol% 75 K 28%),
M5 2015 4 Abolnik 5B MFEIE MGC HHk
B2096.8B (CPO11021)A W R =%, 5 & MHEH
A KALN 845 307 bp!' 7. RWIR, HHEERL
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