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B E. [# %] 8% MK iE (Enterococcus casseliflavus) # # 3k i) /& (Enterococcus) F 49 — FF A2k
BAW, £ 2HETARRY, XA MHRERBEMEAMXATL Y. [B 6] AFARL
B ATIE T 5 B b o) —RBE IR B RAT ) B AT A2 KA RANF, AHAREAX BH HRR
G B A [ R VERBRRA S BTG, T LT AE MK, 2540K5 . 16S rRNA
AR Aetad RE R, FARBFELSAB AN AL RBTHG A, FH AR EBZZE R
#r. [ R]1 B EARE 16S rRNA A& B 54 Fu-F 4% F B — B (average nucleotide identity, ANI)
SEBIBEABEMRE, AN RELEREBEMRE G —REBETS, Foanhesh
Dec0527. Htk Dec0527 sF kAT, R¥d. ThFA. HAEEFAHMNY, 5 HHEL. O
Tk REE. AFHERNFHL B-ABEE. REBFE. BTERELADHLE, DEHRTLEREN
Btk Dec0527 2T AR G124 1 B B & T s Bk BBk IR A= BB, 3Z B AR 69 L B 28 K 4 3 345 060 bp,
G+C A& #H 42.55%. B4k Dec0527 %4 ebpC. tufA. groEL. cpsA. cap8E. psaA % % # & /1 B
T, AT FT T EREE. RAVEFZAGHHGAE, AMH Dec0527 A AAEBEFHF L. X
RN B KA B- M BRI K A A w2 KB B AR AR A IR, I, Bk Dec0527 K
L 88 2 NIRRT A fer — AN AR TG R B R X IR . [48 ] ARG AT IR 3 38 — AR BE Z IR 3R
B TR T AR BN F B, HRBEAD KRR RAET A F RS
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Isolation, identification, and whole genome sequencing of
Enterococcus casseliflavus from forest musk deer

YANG Kaiwei!, DING Hui!, MA Bingcun?, LI Zengting?, WU Xi!, LIU Jie!, LUO Yan™!

1 College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, Sichuan, China
2 Sichuan Institute for Drug Control, Chengdu 611731, Sichuan, China

Abstract: [Background] Enterococcus casseliflavus is an opportunistic pathogenic bacterium
with wide distribution in the nature, while there are few studies about this bacterium in forest
musk deer. [Objective] We isolated, identified, and sequenced a strain of E. casseliflavus from
the liver of a death forest musk deer, aiming to lay a foundation for the prevention and treatment
of related diseases in forest musk deer. [Methods] Biochemical tests, drug susceptibility tests,
16S rRNA gene analysis, and bacterial load tests were conducted for the isolate. The results of
whole genome sequencing were used to annotate gene functions and analyze genetic evolution.
[Results] The isolated strain was identified based on 16S rRNA gene analysis and average
nucleotide identity as E. casseliflavus, which was consistent with the results of biochemical
tests. The strain was named Dec0527. The strain was resistant to cephalexin, aztreonam,
amikacin, and tobramycin, and it was sensitive to doxycycline, tetracycline, chloramphenicol,
sulfamethoxazole trimethoprim, some [-lactams, aminoglycosides, and quinolones. The
bacterial load test results showed that the invasiveness of strain Dec0527 to the liver was
significantly higher than that to the heart, lung, spleen, and kidney. The genome length of this
strain was 3 345 060 bp, with the G+C content of 42.55%. Strain Dec0527 carried a variety of
virulence genes such as ebpC, tufA, groEL, cpsA, cap8E, and psaA, as well as the genes for
resistance to vancomycin and ciprofloxacin. The resistance genes of strain Dec0527 against
aminoglycosides, macrolides, and B-lactams were not completely consistent with the drug
resistance. In addition, the genome of the strain Dec0527 had 2 circular plasmids and a
relatively complete phage region. [Conclusion] We isolated a strain of E. casseliflavus from the
liver of a dead forest musk deer and sequenced and analyzed the whole genome of this strain,
providing a reference for the prevention and control of diseases in forest musk deer.

Keywords: forest musk deer; Enterococcus casseliflavus;, drug resistance; whole genome
sequencing

1% ¥ iz BK 1 (Enterococcus  casseliflavus) /&
— PP 2 RBH M A IR A, iz A T
T KIS BRI, s E miE Nl
FIAETE . R B BKTA AT 5 R I ILAE . JE /8 58 F
RN A A5, 5| R 22 R 1 B0 M sk
Wz —, IEFERARGIKEIE T RIG51EG
PR (i B H g ™, X 7 & &R

FZPER AR ETZE, kK MG
HA -z mH, A5 Bk
ITE AR R oA iz, B T 24 Bk “fiff A7
PEP IR ASAE R, AT LURE i 245 5 R A% 46 25 HoAth B
A O 1 RS

M R (Moschus berezovskii) & ff# i H
(Artiodactyla) & F} (Moschidae) 53 J& (Moschus) i
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¥, BRI, MBS AE TR B F B A T
DU HR S, R A e I A R T
B, RN RARERZ Y, BEEE
S AN AL M RN A AN T A SRR, [ e
JBE A IR B AL GE s 251 Tl b & SR i 25 1
1T N el B A R T A M O U A A
Wy, MREFCTE (b R SR T AR s 4
s ) Ol 51— A sh . BAT, AER
Joi L FE SR B v R e 2 e HLfe e Y, (HE
H AT i JC AR BRIk YL 1% ¥ 1 BR 14 (. casseliflavus)
HAH SCH A .

AR 5T I SEAR B (4 I o 20 B 1 1 R
i EKE (E. casseliflavus), X7 B E bR EAT 2R
A3 65 R 24 S 0 I 4 4 S5 81 A4 DN 5 45
FExe HAg Sy LA | T 2 3 D S A I A AT
PR bR B s 8 7 BR 1 (E.  casseliflavus) 19 20 il
i 2 LA, DAY Sk AR B 200 B 0 1 B 965 A4
5%,

1 MR5r%

1.1 @

o RER R T DU 1148 SR B R 58 3 v — Sk
FEH) 6 J1 8% MEPEAREE . IZARBRFE TR JLH R & .
IHEhYIER, JosHRE, SETC Hnk & i,
RN, TCHABRER . IR AR K e
M T e RARSEZS Y, PR E 2R A
W2 At A 8 S RS P . 3R A Y PR A
Mo AT EE . 18 HUMEREA 1 6 I Jo e
Jii JE{A (specific pathogen free, SPF)Z% ELHH /MR
g B AR IR AL R S A BR A |, S
it U A K7 B Wy te A 2 51 o i A, g
58 20240235,

1.2 FFHE. TERTFIE

JREE 11 K . 3IE (tryptone soy agar, TSA)

IR AR LB HiRdk, 3 BB HARA R

/A\g

&l

Y Y AR A R O A, F R
HAEYHARA RN A A, BN
RAABRAF ; PBS Wik, Jbat®ERRHA
FR/NH]; 2xSanTaq PCR Mix, A= TAY TR (E
RIS A PR H s DNA Zr T briE, K
AR AL RO B FRA H

BEIKE UG AL A PCR 914X, Bio-Rad 23w
IR KA, R R A R A A 20
WIEFRAE, TUERBAERABRA A K e iR
TR, WM I KRR T, XS
DAL, SRR F] s A B 35E , Olympus A Al .
1.3 WEEMNSE

TC TR S5 SEAREE , K U 2 W 8 A AR oL
SRR T TSA ¥ige3E, 37 °CHis% 24 h
JE AT 2 R, IR G A A R AR B A
FRIEPRECR R P i T2l Ak . TR A7
1.4 DEEKNENRIE

Z: R B A b A8 O T U W o0 2 B T
PRI A B R AL Th i T A b
1.5 S EERNGHEIKE

Kl Kirby-Barer 4% 1725 % B w19 245 ) 0%
PEHEATINGE , TEBCE B2 3R L &R PUAR s
IRKER . THRIR. FIar8ER . & Hnik e
21 PR, SR EIRIK I E a2
5143(Clinical and Laboratory Standards Institute,
CLSDPEFARHERE T 25 Py a1,

1.6 16S rRNA EE %534

PREU B A f5 ) FRLIR TR 22 LB ARG IR AL
th, F 37°C. 150 r/min 537 & ODeoo N 0.6-0.8,
PRGBS L 1 nL AR, FHAH T 16S
rRNA LG 591 27F (5'-AGAGTTTGAT
CCTGGCTCAG-3")Fl 1492R (5-GGTTACCTTG
TTACGACTT-3")X}2lifb 153 B§ Pk T 16S rRNA
FER P44  PCR W fA& %2 (20 pL):2xSanTag PCR
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Mix 10 pL, . T##514(10 pmol/L)4% 1 uL,
B 1 pL, ddH,O 7 pL. PCR JZ W 41443 R
2xSanTaq PCR Mix Ut B 53517, W43 /=9 i%
BB A YR By A B2 F Y, R 2 AR
NCBI #1317 BLAST X, i Fl MEGA 7 #/4:
WHERGEKER
1.7 HAEHEHNE

PRHU 25 AL Y B TR VR 2 8 mL LB WA
Fiktrr, 37°C, 150 r/min ¥53% 12 h J5¥% 1%3%
AP E AP AE 25 mL LB AR 383, {# ODgoo fH
AbF 0.6-0.8 FFERAE 7 500 r/min 54T &0
10 min, 7% BIHW, FAJCHAY PBS i WK 8
WARTITE, DA EOE TR ok BT

MR A DA 00 32K 0 25 SR TR W vk B R AR Ry
10® CFU/mL, P F~FAR 805 50T BAR R
WRE, 45 AR SE I A R T AR I
RGN R AR EREILE 18 H/NR R 2 4l (M
HEA2), Hopiged 12 H, XFiEdg 6 H, ik
I 2H MG T S B VR 0.4 mL/ L, o HE 2R B s v S
B IO PBS IR . /30 T UGS 12, 24
F1 36 h BFICTR R 4 HAIn 41 /N ERURT 2 HOXT I
M/, TR OME . AR BELE .
FUE I, WFES 5 B 100 uL 202357358 n A B wif v
U 900 uL JCH PBS HE IR UEAT 10 5 LA
B, FEAFRBORS EE B 100 pL 34 T LB & R;
Fid, T 37 °CHF: 24 h G X EAREITA B T
B, [R) IR I e A8 BH 2 AL 26 AR Bk A
Wy w) BEA T BRZH S A
1.8 DEEHKNEERESENF

W o B sk 5 T AR 2 I IR AR R
FHEE B A BN /) 58 SR LA P T A . )
P P A T 7 a5 25 7 N3 1
T Illumina NovaSeq #11 Oxford Nanopore ONT
WP 56 SCEESEA 700 )%, i Unicycler ., Flye

BAXT T ALVEBE AT PR, AR RIE S 13 358
I,
1.9 S BEEKNEERBASH
1.9.1 FHEEE—E 4 (average nucleotide
identity, ANI)EE Xf

] Ortho ANI' VR {144 73 B B bk 5 1% R
HA G BR BT P AL IR — BehE Fext, FF A
TBtools {2 i FA M
192 HHEEMMHER IR

i il BLAST 44 % A1 8 1 X+ $5 40 /2
(www.mgc.ac.cn/VFs/ )X 5 S 5L R AT R,
BLAST Xt S5 E-value 40 1E-5, % B
FERR PO — BN R T 60%, JPa oK
KT 5 HO6H I 7 B R 06 3 TR ) 4] K B Y
70%, FEXTHY gap K /N FPAI HEXHR Y 10%.

B AR = 71 SO~ 2T S Q1
(https://card.mcmaster.ca) Fil Ul 7 3 X 41 o A7 7E
M5BT A RPUPERI G YL, BLAST X2
B E-value WE N 1E-6, ZIEMRFHH—bE
KT 45%.
1.9.3 COG 7 KEGG R4 #f

W 5 D] o 1 2 11 T 47 5 ) 058 2R 20 R R 0
B Y5 J#E (http://eggnogdb.embl.de/#/app/home/) H
HER PN AT HEX, B E P8 LT i A
9 1E-6, HeHUAE: hits () eggNOG (COG)%i 5
R 1 205 AT 1) 2 1 i A

EAMEIEHR L KEGG B A
141 BB PE )% (http://www.genome.jp/kegg/) ,
I3 T Brite B0 FE KBS 19 8 H AT )2 IR
VA
1.9.4 [ E A T

FIFH#EZ: T H PHASTER (http://phaster.ca/)
N s DA 2 v A A 0 R B A, X e
AT PEA
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2 ERS594

2.1 BEHRBIFESYFHIE

itk Dec0527 1E TSA 93t F k6,
FEW, R, REDLHEERNE, Lgk, $
R RS, BARTE 0.5-1.0 mm (& 1A), Pkia
(LR Nt R o V= Ry i e sl VL Y
AT HES (B 1B).
22 HRIEER

R Dec0527 AL IRIRZE R AR 1 R,

1 E#K Dec0527 BIFSSHFIE  A: TSA KSR
B EREIEA; B: E2PEAL5E(1 000%),
Figure 1 The morphology of strain Dec0527. A:

Colony morphology on TSA medium; B: Gram
staining of strain Dec0527 (1 000x).

Fz 1 FHFk Dec0527 AL R

Table 1 Biochemical test results of strain Dec0527
Test item Result

Mannitol +

Raffinose +

Cane sugar +

Protease
Cellulase -
Sorbose
Arabinose -

Pyruvate -

+: Positive; —: Negative.

ZR MR T ERRE . R T0E . RER IR 45 2R o fHE
MG . F4ER M. LAY FThLroRE . PR
2.3 HEIAKER

W 2 fiR, Wtk Dec0527 X PUFRE K2y
YIZVEIRER . WUHER), BRSSP (i e =0
M TR . BERRBEE Y (AR L BOR
%), oy B-WBEREE 25 (R VR s
PUbR ., SkFeLth e ) F /b B SR AT SR 25 W) (i
R). TR Y RNV B )BUS . XTI
R RG R . P& R R)FERS B- B
KYCRET Al E) IR (T
e RAR . ZATE R 2,
2.4 16S rRNA EFE 7745 R

1% 16S rRNA B P41 7E NCBI HEA7 HEXT
25 L B 7R TR K Dec0527 5 1 BK 14 J& (Enterococcus)
1 1% ¥ 7 Bk 14 (E. casseliflavus) . /)N i B B
(Enterococcus hirae) . & i Bk I# (Enterococcus
faecium). Z§i7EK T (Enterococcus faecalis), 5¢
X 1% BK 7 (Enterococcus mundtii) . %3 i Bk B
(Enterococcus gallinarum) . i A 73K ((Enterococcus
durans) & ¥ % Bk [ (Enterococcus | actis) ) A {24
FEHITE 98% LA b, W Ik AT L) 20 ) T T bk
Dec0527 M lnER T JE (Enterococcus), kT
SRR R G K FRAE 2 FR .
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*2 AHPAEER

Table 2 Antibiotic susceptibility test results

Btk Z 5 AR 07 e AR g
Antibiotics category Antibiotic Antibacterial circle diameter (mm) Result
B-INBEIEE  HERE #H%5 & Penicillin 15 I
B-lactam Penicillins R P Ampicillin 17 S
antibiotics ] 25 P AR Amoxicillin 21 S
LAH R &A% K Cefalexin 10 R
Cephalosporins SL{E AR Cefazolin 17 I
Sk ftufth BE Ceftazidime 23 S
Sk # Ceftriaxone 15 I
W EEL W} B5 B9 Imipenem 15 I
Carbapenems Z MR Aztreonam 6 R
AR PR K% Gentamicin 14 I
Aminoglycosides 5EFE 2 Streptomycin 19 S
T FRIB Amikacin 12 R
Z-Ai % & Tobramycin 12 R
0 IR % K] Furadantin 16 I
KIF R £ %5 % Erythromycin 10 R
Macrolide fn[ 25 25 2 Azithromycin 12 R
U2 NS Z V4R E Doxycycline 22 S
Tetracyclines PUFFZE Tetracycline 20 S
ok i e 2tS S 5% #% Chloramphenicol 19 S
Amphenicols A JE % Florfenicol 20 S
M I 24 AR A Ofloxacin 13 I
Quinolones IRNTP A Ciprofloxacin 16 S
gk e 24 Tt Jli S BEmE Sulfamethoxazole 19 S
Sulfonamides )7 H W Cotrimoxazole 24 S

S: fUF; 1. 4 R: iz,

S: Sensitive; I: Intermediary; R: Resistance.

25 HEHEBXWMER

Il 3 /N BRUUE #5841 B e T T 25 SR ml
AR IEATH 36 h Y, X BRZL /N BRLAS IE 2§ rh 3
A T B AER A SRR/ DN B A A
W LT Ol ¥ M BR G gk, T L AN
W EAE LIS 12, 24 1 36 h B R PR
fro Ho, FEZS 12 h i, AR Y 40 R 2 A
5310 A T P R U ) 3.89 A5 AN 1.46 % 5 7E5F 24 h
BF, T r ) 20 TR 28 0 4 o) A il R R 1)
5.33 f5 M 11.67 f5; #E55 36 h i, JFE- 940
TR A8 4 o) AT 3k B R AE R Y 16.05 i A0
14.02 £, H1 0t nT DAUa B AH b F FLALERS , bk

Dec0527 XfJHIEA & Bk RE T . FEF, 78
TUBEJG 9 36 h P25 JUE 5 Hh 41 B 28 2 R UK []
FREE M T Rk s, VLBl 5 () — B B[] v
INEA B R G RIE T — 2 T RRTER

Pk Dec0527 B #/NEUS, 36 h NI #E4
NGRS MR, WA IR, HAE, /b
S I U N =3 1 R
WS EEY] i 95 A A 41 (hematoxylin-eosin, HE)
Yo GG AN 4 BTN « IR A v B 1 R
AL . i, RN . ZSAEORT . BFE
Hh o kB R LR S A, PRI SE Ik . X RR
YINRITCSEHAT A, FIHG 5 A W2 B 286728 o
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459{: Strain Dec0527 (CP141640.1)
100 Enterococcus gallinarum strain Tr38 (PP766880.1)

86 Enterococcus gallinarum strain CIFRI.LEG-25 (OR999570.1)
99 Enterococcus faecalis strain ATCC 19433 (NR115765.1)
69 Enterococcus sp. ALS3 (AB807774.1)
30 99— Enterococcus mundltii strain JCM 8731 (LC097069.1)
Enterococcus mundltii strain WX4 (MZ127643.1)
61— Enterococcus hirae strain CIFRI.BTL-42 (PP754729.1)
I— Enterococcus hirae strain LACPS24 (PP495473.1)
” Enterococcus durans strain ATCC 19432 (MK330524.1)
23 Enterococcus durans strain JCM 8725 (LC096214.1)
{ Enterococcus sp. strain BG170068 (MG979853.1)
16 Enterococcus faecium strain ATCC 19434 (DQ411813.1)
o { Enterococcus lactis strain MHH (PP803411.1)
0.01 Enterococcus lactis strain NIFA-1 (MT974113.1)

2 ET 16S rRNA EFEFFERE E Dec0527 MAZLEM 5 MNF S NH A GenBank
BT S m BT RIR Bootstrap K I B (5 s HOBIR“0.01 AR 35 A FE 25 Y A6
Figure 2 Phylogenetic tree based on 16S rRNA gene sequence of strain Dec0527. The serial number in

parentheses is the GenBank accession number of the strain; The number on the branch point represents the
confidence level of the Bootstrap test; Scale “0.01” represents the unit of genetic distance.

[ Heart (E. casseliflavus) B8 Liver (E. casseliflavus) [3 Slpeen (E. casseliflavus)

[ Lung (E. casseliflavus) Kidney (E. casseliflavus)

50 000 - % sokkok
seskskok skkokok kkkk  kokkok
40 000 | 1
kk
30 000 |
ok
20 000 v Tor 1

T

8000

6 000 %

4000

2000 . 122

Bacterial load (CFU/mL)

10 -

0]

—
Cal
\\\

i

—
=
A\

Time (h)

3 NEREFRAENE
Figure 3 Bacterial load in organs of mice. **: P<0.01; ****: P<0.000 1.
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4 NRREEEREIEFAE-PFLE A WIERIY(1000), HEEE . HinCEEH ). B:
BIERALF 400). AW . B CREH ). C. IFBRIIEI(100%), FIRBSCRATR). IF50
My K EAETR) . D FHIEREY R (400%), R KEROFK). E: XA/ NEMTIED] A (100%), F:
X HRZH/INUTEY 7 (400%) 0 G: X HRZ/INGATFIEYT A (100%) 0 He XTHRZE/INEUATEY] J(400%)

Figure 4 Hematoxylin-eosin (HE) staining pathological sections of mouse diseased organs. A: Pathological
section of the lung (100%), alveolar collapse and hemorrhage (black arrow). B: Pathological section of lung
(400x), alveolar collapse and hemorrhage (black arrow). C: Pathological sections of the liver (100%), venous
congestion (black arrow), hepatic blood congestion and dilation (white arrow). D: Pathological sections of
the liver (400%), hepatic sinusoidal stasis and expansion (black arrow). E: Lung sections from negative

control mice (100x). F: Lung sections from negative control mice (400%). G: Liver sections from negative
control mice (100x). H: Liver sections from negative control mice (400x).
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26 EERHBMNFERSITER
2.6.1 EHREEFEELXER

WAk Dec0527 K&K 4H i — &5 FRR Yt fA
(3 345 060 bp)Fl 2 IR IR A AL, G+C &% &
H 42.55%, i 3 274 A~FE, 15 (RNA 62 4,
rRNA 15 4>, I 48 5 7R e 6 (A R soRE G 78
M AF RO 318 17 ff FASTQ #5 3 A I 5 X dis
2% NCBI £l E, G715 00510
CP141640.1. CP141641.1 # CP141642.1, JL[H
MU B IWE 3,
2.6.2 ANI HHER

a7 7 I R e
(E. casseliflavus) 4 ¥k . /NamERE(E. hirae)
5 ¥k, BRIHERFE (E. faecium) 5 ¥k, 2 ERE
(E. faecalis) 5 ¥k . 52 R BRI (E. munditii) 5 #% .
5 17 BR 1 (E. gallinarum) 5 #k . it A 7 Bk
(E. durans) 5 ¥k S FLAERTA(E. lactis) 5 BRI 7 HLXT
. @RI, FAE Dec0527 5 Fr ik B i
H A ER B AUPEITE 95% LA b, 15 Hofth JLAH
JIT S B TR AR AR UM AR 80%, PRt AT LA
W AR Dec0527 fy & 85 i BK 4 (E. casseliflavus)
(l 5).
2.6.3 FHEFIRER

Pk Dec0527 H#E 7 KA DN 25 R n 5k 4
BRI i 8 g R RH OG5S BRI 2 6 7y

=3 Ekk Dec0527 EEEEAREE

Table 3 Basic information of strain Dec0527
genome

Item Chromosome Plasmid 1  Plasmid 2
GenBank CP141640.1 CP141641.1 CP141642.1
accession No.

Sequence length 3 345 060.00 60 671.00 6 708.00
(bp)

G+C content (%) 42.90 35.74 36.30
Open reading 3199.00 64.00 11.00

frame number

WRAZ5RMMRESEDR, AFES5HE
Ko M W IS B AH 5 3 [ (ebpC) e 2 24 7T 2%
SR ZEAH DL R (tufA) . 4t R i o 2 11 A DG 2
5 (groEL) . 18 3 it %5 1k sk AR OC KL H] (cpsA,
cpsB). iAWk LA (clpC) LA K2 2 5 4 i A St
FHIRELH (psaA) .

2.6.4 THAREERER

PR Dec0527 Y 2 Fiifi 24 2 PR 5 2 20
B RTINS . BEIREPUAE REL YA L,
AL P B A R 25 PR B AN HE AR G IR A
GRS,

2.6.5 FERREEEH eggNOG 1 KEGG
FRER

T S R Y FE RS0 HT, IR Dec0527 1Y
2 856 NI F HIBEREE] 19 4 COG Mg
HH 2 176 MEASCHEASRC MR E
HIFEE, 7A 680 NMEEFHMIREARM .. Sk
“ Wiz . A (carbohydrate transport and
metabolism)A K IE R I FE R L, K 356 1>, H
WIE S 5 5 5% (transcription) Ml 24 L iR iz i . X
W (amino acid transport and metabolism)f*AH 5%
L, 4350 270 AN 213 AN (E 6),

IEAh, BiPk Dec0527 447 3 186 NHE [N
B3 KEGG JRgr2K, 8 M—pkhy
WA RWERRZ, A 1 001 4>, Brite
B PER 1R S B T T2 ka2, B i
Z W2 515 5 % 3 4 Ml 8 72 (signaling and
cellular processes)FHOCHYZEIN , A 488 4>, Hik
J&518% {5 BN T.(genetic information processing)
s KL A P11 (carbohydrate metabolism)Af
KIEER, 430k 484 Fil 348 4>, Jidh, A
288 /™ [ R 5l 2 FEAE T A B AL 7% Brite 50418 2
FAE i (7)o
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M Strain Dec0527 (CP141640.1)
Enterococcus casseliflavus ASE2 (NZ_CP119296.1)
Enterococcus casseliflavus ASE4 (CP119393.1)
Enterococcus casseliflavus CQFYY22-063 (NZ_CP116026.1)
Enterococcus casseliflavus EC20 (NC_020995.1)

| Enterococcus hirae 108 (NZ_CP055232.1)
L Enterococcus hirae ATCC 9790 (CP003504.1)
1 Enterococcus hirae DSM 20160 (NZ_JXKR00000000.1)
Enterococcus hirae HDC14-2 (NZ_CP042289.1)
Enterococcus hirae L6E (NZ_AP027299.1)
Enterococcus faecium AA622 (NZ_AP024837.1)
Enterococcus faecium DSM 20477 (NZ_CP118955.1)
Enterococcus faecium ISMMS_VRE_1 (CP012430.1)
Enterococcus faecium SRR24 (NZ_CP038996.1)
Enterococcus faecium VRE (NZ_CP046077.1)
Enterococcus faecalis DSM 20478 (NZ_CP118962.1)

Enterococcus faecalis SVR2330 (NZ_AP026721.1) 100.00
Enterococcus faecalis UK045 (NZ_CP091198.1) 95.00
I Enterococcus faecalis VE14089 (NZ_CP039296.1) 90.00
BN Enterococcus faecalis VE18379 ( NZ_ CP039548.1) 85.00
B Enterococcus mundtii 15-1A (NZ_AP019810.1) 80‘00
77777 | Enterococcus mundtii DSM 4838 (NZ_CP018061.1) 75'00
Enterococeus mundtii EMB156 (NZ_CP022340.1) 70'00

Enterococcus mundtii P2005 (NZ_OV996158.1)
I Enterocoecus mundtii Pe103 (NZ_CP029066.1)
BN Enterococeus gallinarum EGMI181 (NZ_CP050485.1)
Enterococcus gallinarum 674 (NZ_CP091204.1)
Enterococcus gallinarum EG81 (NZ_CP050816.1)
Enterococcus gallinarum FDAARGOS_728 (NZ_CP046307.1)
W Enterococcus gallinarum fecal_isol (NZ_CP078505.1)

[ Enterococcus durans BDGP3 (NZ_CP022930.1)
U Enterococcus durans FDAARGOS 1437 (NZ_CP077320.1)
1 Enterococcus durans R109-1 (NZ_CP116579.1)

| Enterococcus durans R59-1 (NZ_CP116581.1)
| Enterococcus durans $8-3 (NZ_CP088203.1)
N Enterococcus lactis CX 2-6_2 (NZ_CP079880.1)

(i} Enterococcus lactis IDCC 2105 (NZ_CP063766.1)
BN Enterococcus lactis 1-3-A (NZ_CP123611.1)
BN Enterococcus lactis 1-4-A (NZ_CP123613.1)
) = [ | [ [ ] B Enterococcus lactis KCTC 21015 (NZ_CP065211.1)

ol oV O] S~ < WVOoOWVIOO VWOWNO——0—>——0Mnc wy

PR N R Pl FER L EE PN i

<@ PEGTLRELTRIMIXATONLZ L IR =S@PA0LAG

&k B5E <57 ¥ ERPERTEZ @ ogmB® xf '3}

Bl 5 E#k Dec0527 SEAIKE & EIRH) P EER— B M L 3t

Figure 5 Comparison of average nucleotide identity between strain Dec0527 and Enterococcus group.

=4 HEk Dec0527 EEAETHS HEATF

Table 4 Virulence factors in strain Dec0527 genome

B 1 A 72011 #HFIHT HHREEN
VF category Virulence factor Related gene
Adherence Ebp pili ebpC
EF-Tu tufA
GroEL groEL
Lap lap
Biofilm BopD bopD
Immune modulation Capsule cap8E, cps4E, cps4d, cpsA, cpsB, gndA
Hyaluronic acid capsule hasC
LPS wbtB, wbtE, wbtF
Nutritional/Metabolic factor LplAl IplAL
PsaA psaA
Stress survival BSH bsh
ClpC clpC
ClpP clpP
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&5 Ftk Dec0527 it zh £ & Fim

Table 5 Prediction of antibiotic resistance gene in strain Dec0527

Resistant gene category Resistant gene

Fluoroquinolone-resistance gyrA, parC, parE

Peptide-resistance cls, gyrB, pgsA, rpoC, yvgqC

Phosphonic acid-resistance fosX, mdtG
Rifamycin-resistance rpoB, rpoC
Aminoglycoside antibiotic StrA
Glycopeptide antibiotic vanC, vanR, vanRc, vanRF, vanSc, vanTc, vanU, vanXYc
Lincosamide antibiotic ImrC, ImrD
Efflux pump conferring antibiotic resistance arlR
200 118 1ee ]74145 » i m U: ln:racel]ular trafficking, secretion, and vesicular transport

80 3 V: Defense mechanisms

0
ABCDEFGHIJKLMNOPQRSTUVWYZ
Function class

6 eggNOG (COG)IRE 4y £ [E
Figure 6 eggNOG (COQG) cartogram.

2.6.6 JRIEEMAFTUNER

Pk Dec0527 FEH 20 Hh 3L B 3 IR A
SER A XA, R AT — A X 58 2
B RT 90, WP E S SE B ME B A (8] 8)
WD T chr (1 1 606 839-1 645 707 bp AL,
KEHR 388 kb, H 53 N4whiL)T 4 (coding
sequence, CDS), G+C &N 37.76%, 5e%&tE
1030 140, 5 HdmoR DL 0 W TR 44 A2 i 35K T Wit
B 1K phiFL4A (GenBank % 554 NC_013644).
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3 Wik

1% 25 7 BK 74 (Enterococcus  casseliflavus) )&
T W7 Bk i )& (Enterococcus), 7Bk i & 4 i & 2
2% PHE TR H A UK T A5 2K 1 i (Staphyl ococcus)
AT AE B2 Be 5 | e IR o B i, 85 A F IR
782 PR N v N e 1N I (BN iEB = A <h]
WA, ATEUE B ER T B — 80w 117,
765 1m F 3[R E A DUE N e FE IR B [l

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



1276 A 2 AR

Microbiol. China

Membrane transport 213
Translation 85

Transcrintion I &
Poorly characterized 76
Xenobiotics biodegradation and metabolism 37

Biosynthesis of other secondary metabolites 32
Amino acid metabolism 180

Cardiovascular disease |2
Cancer: overview | 11
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Figure 7 KEGG cartogram of strain Dec0527.

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

400



M ME S | BRBSUR S S B BR A 0 03 B 4 E e AL 81 o Mt 1277

L L

L L L

1 t f
1.610 Mb 1.615 Mb 1.620 Mb

8 Bk Dec0527 JRMEE AL B FMEE (4 T £ %

1.625 Mb

T T T : 1
1.630 Mb 1.635 Mb 1.640 Mb 1.645 Mb

[ Phage-like protein Bl Portal protein
i Coat protein

Tail shaft

U Terminase

Hypotheical protein

Figure 8 The prophage view and phage elements annotation of strain Dec0527.

BR TR AT 5 B A A At 20 TR A TR A A B
IAcHe,  Fir LA BR AT HE Ak T AT 9 e i )
KA, XfE— R A T e 2k =
A B E AR (E. cassdliflavus) 12 43 TK
TS RIS, AR ARSI imiE s, Ve
—FIHLESPERO I, TR IR A DG v BR TR %
B K2 kA TEGIL. &N Zah ik
PR 1) B S e IR B EENS, I B AR
TR JH B B v 4R 28 0 100, XAl AR Tk 4
B 2 R I 0 P A 2 SR A — B

PR Dec0527 L[R2 i —2% 3 345 060 bp
PIFRIR G A 2 DN IRAR TR ARG, Yk
A 3 199 D FFJ ] EEHE (open reading frame, ORF),
FE R 2t % B (RPN 1 kb B FE NAAAERI LR ELH)
4 0.956, FERCRIEAEF- 3P 54K 2R 911.29 bp,
For R K B TR 2 K B4 9 390 bp,  ORF J7
G Tz IR G B AR B BE Y 87.15% , FFC ] S2AE
Y GHC &N 43.79%, AN & CRISPRs ¥4 .
BUAR, %Y o A IR R] X P G 5 Sk 429 846 bp,
7 FE R 2 K 12.85%, FE R ] XS 44 G+C
RN 36.92%. PIPIIRETRAS A 64 S
1L TFETBCREAE , S e 2 B2 43314 50 124 bp
4518 bp, FFALBEHE-3Y G+C &&= 5301

36.71%7F1 36.12%.

TEXT KR Dec0527 4T ANI 43 Hht, K
HHL 95% AN ALEFP A BREY 755 ik B
A ER T A A T X B JE A5 R B, Ak
Dec0527 A% 5 I 126 A 1S ¢ ) 1K T AL AL 241 7
95%LAk I, -5 Hofth JLF AT ik BT iz K 7 i 4
AR EE K T 80% , A I AT DL SE B bk
Dec0527 A1 e A BR 1A

20 A 119 9 ) 2 DR A TR 0 1 7 A SO AR
AR FEERNE, FTEXINEREBNATERER
X2 AP, Fibk Dec0527 LK 4H v lr a1y
M R S A EN S i, URIE
s Rk i i ST REAE G, WS HWEK
A= YIIETE L ebpC FE P, 1% 3k PR BRAE AR IR 47 5
P T e K BRAL TR SR T H A 2 B e A
A B iy R0

ULAh, A E ) FER T A & I E AR Dec0527
A7 A T 4 B BB £h 7K i i (bile salt hydrolase,
BSH)I# bsh R4, 32 JL R 250 A 76 424 [R
PRV E A, ASE A ™ AE /) BSH 7R
WS . KN SRR . pH SF T HAELE
—E2E5E, (H BSH HA 6 4% M PR SF A4k 7
R, Hod Cys2 SZHUGEAE afBo %0 H T B
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PO, SHAMAAT 5 BRI (Argls,
Asp21, Asn82, Asnl75, Arg228)%), 7E{% pH T,
7 T TR R D JIELY T R I XoT 24 TR 4 L RS i A
P, B0 M NP T O AT 5 | R 4 M AE T
AR (1% RELT i th, T 308 o o 200 PR3 S 1 L
ZKCE T R A7 ) TS0 738 e T 10 40 BT A IE R A K
11 BSH 38 2k 44 JIFL 4 5 A (18 BG4 15 &4 7R % 52 IR
PR B PR, 3 WIS 1 5 4 TR X JIE Y R 1
2P v A A 1 A B AR 26T

3 3 X TR 245 5 PR AT R R S ) 245 SR T N T
Pk Dec0527 fAAE 2 HMETTAS | MBS | Bl
RIS SEPTAE A SR 25 3L ), {H 40 T8 24 fok
IGAE R EIOR, Bk Dec0527 i %t IR N R (L1
A BT E )M B-N B ZE2H (CkA
2N A, W EERT R A R T
e R UK, fA e R R SRR — 30 45
3BT LG R AT R AR PR 5 I s (1) 2 R A
X i 245 e PR R 3k S I, A 4 A A 3 a9/ T
2 BE R g ik TR AR 540 5 (2) <UL
R AR DA Bt A 2R 1 ol FH S A R B R 3
A X A AT P T 24 5 8] 3 3 K- 2 B T 28

FEXF B RE Dec0527 HEATIN 25 56 PR i e i) 1ot
R R BRI b A RIS e 2, Tl
B R BB AE R R B Y Z —, [HA]
DURE S5 5 55 2% [ PH 4 0840 A BE 5 BT A 45
A AT 410 1) 4 BT 200 R BE (0% i, RR 2SR
FE A 22 P TR Y B A T R B R Y
RORPY (H A 1988 AERKYH B YO 3 i B
F Bk AT HE LAk, T R R Rk
(vancomycin-resistant Enterococcus, VRE) K
A VAE . VRE Al B B4 17 5
B 1 24 3 R 7 A U () A I RE R A4, I R AR b
IRZEHiAE 25 A RE TR R SR ATy, AT A=
fiif 245 P00

3 R 2R T 2 5 IR e T AR A R TR )

FIRIANTR 402, e EE A ALHE vanA | vanB Fl R
Bk Dec0527 th fir##77 iY vanC ix 3 Fik A A1
ST RORL ERY vanA, vanB i R R ]
vanC Jt R = 2 T 40 P e ok BB, FEpatk
Dec0527 #5445 i 25 3L [, vanC. vanXYc,
vanTc iX 3 /™3 R A3 i 2 a8 A il i 1 0 2
k8 IR R AR B G U A, IR SR B i 44
A () LR IR LN AR N 2 R, X —
AR AT DAREAR T o 5 R 5 IR R RS S
SR, DA™ AR T 7l 8 2R AT 24 2
T — AT 25 25 ) vanR 84N vanA JE X
e T RS S L R R 7D, R A SR MR R,

WL XF COG M KEGG 1 R4 R/ Hrnl Al
R Dec0527 1 45 B M B RACRE J1, £
COG 7r#rHh, EILEREA 19 FhINRER 2 176 4>
SRR, Ho ok 2 5 A g B AN A R R Y B 55 )
REAHZC. 76 KEGG rMrHh, & SR e i 3
Ko 50E2 5 Brite 2[5 5 4 5 R 240 fif o
DL AR AR B TRy B, O iR AL &4
P AH G A

JE IV B A T30 45 SR B /R 7E B AR Dec0527 1
Qe [AFNBRL b AT BEAFTERE B AAHR A By, 31X
PRI T 4 5 e AT 2 b R o i A S
M, X —ad AR T AN E SRR AR E

4 Zik

ARWETE IR IEAREE o3 2545 3] 1 BRI 550
BRI Dec0527, X H#EAT T AfLRE . 2580
5. 16S rRNA F:[H A g i 2 i il g, I id
b A BL AW P K o M itb AT T R R SR 2 06 &
PEA L JEPIDDRBIERS, AR T R BR A AL
R, BET, S B 2EGUEOC T R BBk
PP AN U2, A PR EE DAE s  J BK O ) F
S HA R, Ek Dec0527 BHE DR 20 I 5 Fil
TR A B IR B A ER B 7E A AR B K sh )
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ikt 72% .
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