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Isolation, identification, biological characterization, and whole
genome sequencing analysis of a Staphylococcus hyicus strain

CAO Manmanl, ZHAI Yimengz, QIUJ unz, ZHANG Yunzengz, JIAO Xin’an*z,

ZHENG Chengkun

1 Department of Animal Science, Guangdong Maoming Agriculture & Forestry Technical College, Maoming 525000,
Guangdong, China

2 Jiangsu Key Laboratory of Zoonosis, College of Bioscience and Biotechnology, Yangzhou University,
Yangzhou 225009, Jiangsu, China

Abstract: [Background] In June 2021, a sick piglet in Maoming, Guangdong, which had pustules,
swollen joints of limbs, and pus in the joints, was detected. [Objective] To identify the pathogen for the
piglet, analyze its antimicrobial susceptibility, and thus to guide the clinical medication. Moreover, to
analyze the whole genome sequence of the isolated strain, explore its virulence factors and antimicrobial
resistance genes, thereby revealing its molecular mechanism of pathogenicity and antimicrobial
resistance. [Methods] Bacteria were isolated from the joint pus. The bacterial species was identified by
Gram staining, 16S rRNA gene and whole genome sequencing. The hemolysis activity, coagulase
activity, and growth characteristics of the isolated strain were determined based on hemolysis test,
coagulase test, and growth curve, respectively. The pathogenicity of the strain was evaluated with a
mouse model. The antimicrobial susceptibility of the strain was determined by disk diffusion test. Whole
genome sequence analysis was performed to explore virulence factors and antimicrobial resistance genes
of the strain. [Results] The isolated strain was identified as Staphylococcus hyicus. The strain was
non-hemolytic, displayed no coagulase activity, and grew well in Tryptic Soy Broth at 37 °C under
shaking conditions (120 r/min). The strain exhibited high pathogenicity, and was sensitive to seven
antimicrobials including oxacillin and spectinomycin and resistant to nine antimicrobials including
penicillin G and erythromycin. It carried a number of virulence factors and antimicrobial resistance
genes. [Conclusion] A S. hyicus strain was isolated from the joint pus of a diseased piglet.
Antimicrobials such as oxacillin and spectinomycin can be used for the prevention and control of the
infection caused by this strain. Furthermore, whole genome sequencing analysis was performed for this
strain, which laid a foundation for further research on its molecular mechanism of pathogenicity and

antimicrobial resistance.

Keywords: Staphylococcus hyicus; isolation and identification; pathogenicity; antimicrobial susceptibility;
whole genome sequencing
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AT MRAE 38 A T AR A P il 4 1 A PN 3
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TER ExhD I Shetd 3[4 ; 258U R LR,
% T R ) R e 5 SR A R, X R
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1.1 #
1.1.1 &R RIEEKMSSE R

TR T R A R 44 T R R Pk R
Mo TSR 4 B A A ER B ATCC 6538 (B ¥
I, 0 e [ FH M)A KA R ATCC 25922
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NHEL 5 R HEYE BALB/c /NELU(SPF 20)H H 4%
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#HH
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B B AR I A3 R Y AT R 22 IR
FHAS 3 2 BB A
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PS4l DNA $EBGAH S 32 By 2
AR SN2 DNA. A PrimeSTAR Max 4
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AR ZH DNA MR 4T PCR 9715 . PCR
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10s, 55°C 155, 72 °C 1 min, 30 MEFF; 72 °C
5 min; 12 °C {£4£. PCR J“¥IZ 1% 5 HE ke
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www.ezbiocloud.net/) FE X}, HJA %58 R FPZE
124 SEFEMKNEERBANFLEE
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J| L2 A5 T8 B I A
1.2.6 I35 EEEK IS

PRE 4 B (O A BRI ATCC 6538, KFT
W ATCC 25922 Fl4r bk i S v, ol
FhF TSB 85385, F 37 °C. 220 r/min %K E;
7% 20 h, BUATHRIMIE 3 3, 259000 A 0.5 mL K
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S L I 2 5 T AR
1.2.7 WAEEKHZHLE]
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7 NI FH8¥E%E VFDB (http://www.mgc.ac.cn/
cgi-bin/VFs/v5/main.cgi) il MM2101 {5 11 [l
F T 245 43 M1 444 ResFinder 4.1 (https://cge.
food.dtu.dk/services/ResFinder/) il MM2101 1)
i 25 5L A

2 BERERW

21 HEHNDESEELS

SRR, B RRTE TSA Pk FIE L
KAt IR, BN, g KD
. B RN —EEE 1A), &8
QYL XA 6, REEBMEEBK
K. ARSI AR (B 1B), W2 HIE X
BRI R 2% FR PE PR R B
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Figure 1 Colony morphology on TSA plate (A) and Gram staining microscopic examination (B) (1 000x) of
the isolated strain.
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4, PCR W) 2 B IR W BE i Uk 7T WL &Y
1 500 bp AU (E 2). X} PCR F=#y k45
J¥, MF45 R EzBioCloud HXf. 453 &
N, ZFEIH Staphylococcus agentis S 16S
rRNA SR B — Bt , 185 99.64% (£ 1),
AN, ZF A5 R & ER TR . Staphylococcus
cornubiensis F Staphylococcus ursi 7% Fkk 16S
rRNA F&[H ) —EE L35l ik 5 99.45% . 99.08%
i1 98.69% (35 1).

DX 53 i 2 3K TR A IS 1 bR vE R 5 25 TR bk
16S rRNA FE[K 751 i —EEk 2] 98.7%1A 1]
R, 5 — e Sk S
agentis E%%%’E]ﬂ?lﬂﬁS corrmbiensisO X5t
BRI T B D S
FRIIFIZS . TrueBac ID W‘ﬁ BREN, rEw
P 55 0 5 25 3K A A T A A% IR — Bk (average
nucleotide identity, ANI)ik%| 97.52%, 5 S.
agentis F1 S. intermedius W) ANI{E 53514 87.35%

F1 HDEEHEA 16S rRNA EE F 5547
Table 1

il 84.93% (F£ 2). A, ZoPrkmh S
cornubiensis . % 78 4B T A5 R Rl — 2 (A bR v
J& ANTEIE ] 95%Lh BB, (R 43 B T ik 2 3
HEBKE, HHm4 R MM2101,

bp M 1

2 000
1500

1000

2 S EEF 16S rRNA EEH PCR ¥
M: DL2000 Plus DNA Marker; 1: 16S rRNA %t
() PCR j~¥)

Figure 2 PCR amplification of 16S rRNA gene of

the isolated strain. M: DL2000 Plus DNA Marker;
1: PCR product of 16S rRNA gene.

16S rRNA gene sequence analysis of the isolated strain

i P 20 R 2K i HH B TR R R Feo— 2tk

Hit bacterial species Hit strain Accession No. Sequence identity (%)
Staphylococcus agnetis 6-4 HM484980 99.64

Staphylococcus hyicus ATCC 11249 CP008747 99.45

Staphylococcus cornubiensis NW1 FXUZ01000029 99.08

Staphylococcus ursi MI 10-1553 KY019172 98.69

#x2 DEENKNEERANFELEE
Table 2

Identification of the isolated strain by whole genome sequencing

V-4 B R — BB
ANI coverage (%)

i 2R B A PR R — B

Hit bacterial species Average nucleotide identity (ANI) (%)
Staphylococcus hyicus 97.52

Staphylococcus agnetis 87.35

Staphylococcus intermedius 84.93

90.3
69.0
8.6
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2.2 SEERAELEMRNEER

W4 B A AT ER I ATCC 6538 F140 3 18 fk
MM2101 53 BRI L350 T 5 6% JC TR I £F 4 47 5
LAY TSA R, &894, ATCC 6538 Hik
JA DB B B8 B i PR L3R, 1 MMI2101 TRV
Jiil BRI T M 3R (1 3) 0 16 BH 43 B TR Ak MM2101 G
R IR
2.3 o EEKAY IR E B E MR NE R

B4 A% ERE ATCC 6538, KIBHTE
ATCC 25922 F53BS Rk MM2101 [ 435l
AR, 37 °CJehi. G550 BN, 7£6 h
if, ATCC 6538 A LA i &L, 1 ATCC
25922 Fl MM2101 ¥ ANREfH G i 3 5 [ (K] 4);
7 24 h Bf, MM2101 A REfi g im 3 sE . i
Ay BTRAR MM2101 JG I 25 268 [ R 1

A ATCC 6538

3 £HEEBETKE ATCC 6538 (AN EE
FR(B)HY A I 55 14 46 )

Figure 3 Hemolytic activity detection of
Staphylococcus aureus (A) and the isolated strain

(B).

4 FEHREVIIZREEEEMERN 1. KT
B ATCC 25922; 2. MM2101; 3. 4 (a2
BRI ATCC 6538

Figure 4 Coagulase activity detection of the strain.
1: Escherichia coli ATCC 25922; 2: MM2101;
3: Staphylococcus aureus ATCC 6538.

24 SEEKEKREFME

W B Pk MM2101 $£F0 %) TSB K5 569F
AT 96 FLMRH, 37 °C. 120 r/min $E3hEs
7%, B/NETEURIIE ODsos H, LM 15 h 1Y
gER IR, MM21017E 1 h &2 47 Bl gk AFR Bk K
B, M 6 h JFRAERKZESIHSE, HF 15 h 6
ODsos EAN A i 3G I (E 5)o 16 B 432 T bk
MM2101 7 TSB #5534 F 37 °C. 120 r/min
PEA IR R T AR RATF .
2.5 D EEKRBBURMYE

FH BALB/c /] B e B0 Y TEAL 43 85 T Pk
MM2101 ME0wR M, il 2 Py UGN
Flo S5 =TI ZH /0N B A3 38 e 2 e ik i 5 %) 4y
4x10° CFU (85 14H). 1.2x10° CFU (% 11 40)AY
MM2101 F &A1 PBS (38 11 4H), 25 IV-VI 4H/)
B 7313 1o i TSR R 4x10° CFU (58 TV
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ZH). 1.2x10° CFU (55 V ZH)f MM2101 B ¥kl
PBS (3% VI4l). 58 E/R, #M MM2101 EHk
/N BRI R B g BALEL . DI | 5 S E
R 2B T4/ NRAERER S 12 h N CAETS, #E24h
MAET- 4 H, 7E36 h fl48 h NRHET- 3 H; 46
4/ NAERERI S 12 h NAET- 7 K, fE24h N
T 3 Hy 55 IV 4U/NRTEEERNS 24 h NGt
T, 76 36 h NIET: 2 H, HZ&A 8 H/NRAF
s 5 VAUNRAEREM)S 12 h N ERETS, 7E24h
WHET- 2 K, 7E36 h NFsET- 6 K, m&H
2 HUNBRAENG ;. WiHERD PBS (BF 1L A VI ZH) /)
A R BUAEIR ELJCAE T (B 6). 100 B 43 5 T ik
MM2101 %} BALB/c /MREA SR, 7T H
BALB/c /MU i Ik s i s J e 5 U A 45
2 BR T B B0
2.6 TEEMRAIAIERM

FRACR P BOEI E 3 B Bk MM2101 1924
PrRURE . G5 R, MM2101 X280 PE k|
KUWEHER. THER. KEHR. EZRDA.
ZRIEE MG Z-H 7 MU, SHERER
G. 4FR. whiki., whhExR, A&X%. U
W& W E . NV EME I Bt 9 #izh
VIt 25 (3% 3). DI ES5R UL Ar B Tk MM2101

1.6

1.2

0.8 |

ODsy;

04 F

0.0 1 1 1 1 1 1 1 1
0O 2 4 6 8 10 12 14 16

t (h)
5 STEERIEKEZ

Figure 5 Growth curve of the isolated strain.

HAZEM250E, W HRMEPAR . KW R 5
27 S EEWRINEEREEFTISES
SYES R MM2101 (43 4R/ 2517
760 bp, GC Tk 35.7%, IL&mid 2 474 13EH
HA A0 8 (LA 2 353 45 A 81 AR 4
il RNA, H 5S rRNA 7 14~, 16S tRNA 6 1,
23S rRNA 6 14>, tRNA 58 >, ncRNA 4 />, COG
e s R won, A 1 978 DNIEATGEE
B, Hohohaem BT 5 RN KRR
iz AR ([E] amino acid transport and
metabolism), 202 N3 5 ToHLE iz fa AT

([P] inorganic ion transport and metabolism), 168 >

A Tail intravenous injection B Intraperitoneal injection
100 A 100 *
80 - 80 l .
S S
= 60+ L S R
E - 4x10° CFU = 60 - 4x108 CFU
o= > 9
Z 40} = 1.2x10° CFU s a0} - 1.2x10° CFU
= )
” -+ PBS 7 -+ PBS
20 20 » ™
0 - L L L L L ) 0 L L L 1 1 L )
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
1(d) t(d)
6 RBREASBEWIRINGFEEMEZ A EFKES; B: BEETS
Figure 6 Survival curves of mice infected with the isolated strain. A: Tail intravenous injection;

B: Intraperitoneal injection.
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Table 3 Antimicrobial susceptibility testing results

25 PR EAR 2 W U ) A TR
Antibacterial Diameter of antibacterial The criterion for antimicrobial susceptibility (mm) Susceptibility
circle (mm) R 1 S

HMEPEAR Oxacillin 27 <17 >18 S

FH % G Penicillin G 23 <28 >29 R
£1% % Erythromycin 0 <13 14-22 >23 R
KWMELZE Spectinomycin 27 <14 15-17 >18 S
seHi# R Clarithromycin 0 <13 14-17 >18 R
T8 ZEK Vancomycin 23 <14 >15 S
FiMEE Clindamycin 0 <14 15-20 >21 R
A% E Chloramphenicol 12 <12 13-17 >18 R
PUFAZE Acheomycin 10 <14 15-18 >19 R
Ki#HZE Minocyline 26 <14 15-18 >19 S
WAL Norfloxacin 10 <12 13-16 >17 R
IRHYPE Ciprofloxacin 15 <15 16-20 >21 R
UL R Levofloxacin 20 <13 14-16 >17 S

Z R % B Polymyxin B 17 <8 9-11 >12 S

B ITHiEW Cotrimoxazole 0 <10 11-15 >16 R
eI 2 A Nitrofurantoin 28 <14 15-16 >17 S

U A 30, R EAR Y 3 WIS R MH2y; 1 s S: U

Note: The experiment was repeated three times, and the data shown are mean values from three tests; R: Resistance; [: Intermediate;

S: Sensitive.

FEDR 5 TR AR ZE R AN A5 B[] translation,
ribosomal structure and biogenesis), 168 ~FE[A ;
K . B MBS (L] replication, recombination
and repair), 165 L ; ¥ 5% ([K] transcription),
161 AFEK . MM2101 A9 55K 41 e P L L 7

VFDB Hiil] MM2101 JE[E 241 b 4t 21 4~
JIEF, ATRAAr R 6 25, HP R R 6 4>, W
K44, EkikNT 4 4, SWEREHS
54, #ER 1A, REHEEN 1A Fe#E
JIEFEEAE B LK 4.

ResFinder 4.1 fijll MM2101 3 41 4 %
11 A5, 3G UIAR RPN red(M)FI
te((L), WENAMERETIMEEEN dfirG, RIFN IR
KPR erm(B), RNBEHIMEIEA fexd, &
BT 2K PR aadD . ant(6)-Ia Fl
aac(6")-aph(2"), B-WIEEKEPIIEELRH blaz F
mecA, VIR FHATHESS . SEfHER AL

M E-ZE 28 3 225Wie 251 3L R vea(A)y. TG
it 245 35 DR PR 8 L3R 56

3 W54 #®

TR B R AL TR R R A
250N AR A Rt R — 2 WU o AN R SR AT
K0 ST MW T A3 B B — MR R A R T, IR
HAr4 o MM2101, 5522 [P 55 BoRiZ A
HATH A IR A P ARFRHE . 16S IRNA JEH 7
TR T E RS e . T
XA BRIE R R bR R 5 2 B W kR 168
rRNA JE P 3 1 — Btk ak 5 98.7% A 1P,
16S rRNA JEHM P4 R B /R B RS S.
agentis . YW 2R S. cornubiensis 27 TR ¥k
) 16S rRNA PR 4 — S Pk i 98.7%.
B, ASHFST I AL 4 PR e adE— 2 S A
PRIYANSSE , 25 87 0 B T bR R 48 o 4 3K T
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MM2101

2517 760

Non-coding RNA categories COG functional categories
m tRNA RNA processing and modification m Cell motility
m 5S rRNA Chromatin structure and dynamics m Posttranslational modification, protein turnover, chaperones
1 16S rRNA = Energy production and conversion m [norganic ion transport and metabolism
m 23S rRNA = Cell cycle control, cell division, m Secondary metabolites biosynthesis, transport and catabolism
chromosome partitioning General function prediction only
= Amino acid transport and metabolism = Function unknown
Nucleotide transport and metabolism Signal transduction mechanisms
Carbohydrate transport and metabolism Intracellular trafficking, secretion, and vesicular transport
Coenzyme transport and metabolism m Defense mechanisms
Lipid transport and metabolism Extracellular structures
m Translation, ribosomal structure and biogenesis  m Nuclear structure
m Transcription m Cytoskeleton
Replication, recombination and repair m No assigned COG

Cell wall/membrane/envelope biogenesis

7 SEERNEREBEE RS 1 RERR AR EE R 5 2 BIAG 3 RN IR
EE F Y CDS (Gt )y 51), ARBIEE CDS R AR M COG IfEdeH; 25 4 [Elh rRNA Hil tRNA;
955N GC fri, MAMNILL AT FRIZIX I GC & TR M4 GC &, NI a5
FORZIXI GC F R TR NP4 GC &, (B 38 51 GC & 2B mN—E
GC skew fH, HAKFIEHN(G-C)/(G+C)

Figure 7 Genome circle map of the isolated strain. From the outside to the inside: circle 1 indicates genome
location information; circle 2 and 3 are CDSs (coding sequences) on positive and negative chains,
respectively; different colors of CDSs represent different COG categories; circle 4 is rRNA and tRNA; circle
5 indicates GC content information; the outward red part indicates that the GC content of the region is higher
than the average GC content of the whole genome, while the inward blue part is the opposite; the higher the
peak value is, the greater the difference from the average GC content is; the innermost circle is the GC skew
value, whose specific algorithm is (G—C)/(G+C).
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£ 4 MM2101 FkpVE HEFFN

Table 4 Prediction of virulence factors in MM2101 strain

I TIE FENAPR R EARSE 7Y
Category of virulence factors Gene name  Locus tag Product
Adherence clfA NzZD48 01210 Clumping factor A
cna NZD48 06590 Collagen adhesion
fnbA NZD48 04920 Fibronectin binding protein
sdrE NZD48 00645 Ser-Asp rich fibrinogen-binding protein
- NZD48 00650 Ser-Asp rich fibrinogen-binding protein
spa NZD48 00870 Staphylococcal protein A
Enzyme sspB NZD48 09875 Cysteine protease
hysA NZD48 11850 Hyaluronate lyase
geh NZD48_01995 Lipase
nuc NZzZD48 07300 Thermonuclease
Immune evasion adsA NZD48 02520 5'-nucleotidase
- NZD48 02950 LCP family protein
wecB NZD48 03875 UDP-N-acetylglucosamine 2-epimerase
- NZD48 08910 Nucleotide sugar dehydrogenase
Secretion system esad NZD48 11690 Type VII secretion protein EsaA
esaB NZD48 11680 Type VII secretion protein EsaB
essB NZD48 11675 Type VII secretion protein EssB
essC NZD48 11670 Type VII secretion protein EssC
esxA NZD48 11695 WXG100 family type VII secretion target
Toxin - NZD48 00675 Superantigen-like protein
Surface protein anchoring Igt NZD48 09795 Prolipoprotein diacylglyceryl transferase

T - BERNE RGNS

Note: —: The gene has not been named.

&®S5 MM2101 E#KAI 25 E B TN
Table 5 Prediction of antimicrobial resistance genes in MM2101 strain

1 245 HE A BE TR R 2 FAY RS
Resistance gene  Locus tag Phenotype Accession No.
tet(M) NZD48 00360 Tetracycline resistance X92947

tet(L) NZDA48 12040 Tetracycline resistance M29725

dfrG NZD48 00905 Trimethoprim resistance AB205645
erm(B) NZD48 10790 Macrolide resistance U18931

fexA NZD48 05815 Phenicol resistance AJ549214
aadD NZD48 12035 Aminoglycoside resistance M19465
ant(6)-la NZD48 10820 Aminoglycoside resistance KF421157
aac(6')-aph(2") NZD48 03440 Aminoglycoside resistance M13771

blaZ NZD48 10740 B-lactam resistance JBTHO01000015
mecA NZDA48 00300 B-lactam resistance BX571856
vga(A)y NZD48 04950 Lincosamides, streptogramin A, and pleuromutilins resistance AF186237
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Adkins 25 35T S, agnetis . KR EREE R4
WA ER R aroD FEH (it 3 A 4 e iR i
KB FHNAR], @57 T 25 PCR Jrik S Hlix
3PP, S agentis B aroD HeIH E BEARST,
AN Gy B AR P S R A L 2 99%; thF
HUGSES] 1 MRS #I A BRTE , Adkins S8R BEPEAN
WEREERE T aroD FER AYLRSFHERY . AR5 K&
PSS A BR T MM2101 Rk 5 2% BBk aroD 3
KB FRITEZ R 96%, i HLAE S5 a0 B4
ZAIEA . Rk, %05 s AN T 5 A
HIBRTE I 45

AWFFERIE ST T 43 B bk MM2101 (1) —
So M . MM2101 7E458 F 1Ak EATE
BN, LB AR JC IR MG, X 5 A
R FE2s RS1O—5 ERA ER T A Il
[ A B, o o 2 O T U242 i
FFE S I, 5 8 25 R A 110 I 2 T ol T P 5
T H T BN 18-24 h A REASI 2P A gE &
P MM2101 7EJUN 24 h BT A REASE il S B
(EAS RN, FERA R BN IZ AR S it
M EEEIRE AR coa (NZD48 11815), Fefilife
W, ZERA coa FERIAZRL, 08 FIRH I
JGE B OIS YE . AR I MM2101 7E
TSA “FARFI TSB 355 b A K R AT, JRZLnT LA
FHIX 2 P SR SRS TR R R o

/N BB YR A TR Bl 172 5 I B 800 2 1Y)
WAL, EHIH 2 1x10° CFU Rsg skt
MEREER RPN, BLE 24 h /NRIET%0H
60%, 36 h N-H 100%™, 27545 G A4 Bk
J&YE BALB/c /N, 44285 5h 5x10° CFU K,
INERE R R 100%" 7, A58 BALB/c /MR
JER LA TR PTAL 8 4 2 BR IR A B0 I, 38 A R
by UGN o 2R R I S O Uk
Je/NEUSE, #ERD 4x10° CFU 8 MM2101 B a] (i
ANERATRFET S, M4 F5R &N 1.2x10° CFU B/

FRAE T (] i — 24T . Y I s 3 i o =X
ST AR R IR A MM2101 B, /NERAE T B 1] 428
R, FETRBEAR. A RIEATIN, W
K T S A A TR R A S i N IORAE IR,
38 ) MR JHOFEUE . DRSS REN, 40
FFE MM2101 BA &80 PE, BALB/c /N2
ik N s SR AR Y 3 FH T VA A A BRI Y
Bow

A 2 BR TR 3 B AR ) 25 W U © 2
g, rE B EA ZEm 2 E, mHE
AN ) 43 B R 1 24 W s AR — 3511020200 A qip
FERI, MM2101 X ARMEPYAR . RN EE 255 7 A
YR, WEER G ABEES 9 My
2y B, IZHGE ST DL AR . KA
RAFNYIBG G BRIy . 0I5 R
WA/ B AR MM2101 B Z &M 254, X
LRI BRI ST 25 S22 1

VFDB Fiilll MM2101 B #f i) 55 5 41 H i
21 ST, GFERIMER . 2K SR ikik
K. WRGHSr . fR MR EEI
WEF BN, &F —%#HJNFAR4 VFDB
T B, 4022 24 FR 2 1 B AR 23 AR R G
MM2101 FE R0 & Bov ok Al i g g 24
FHRETHER, I, MM2101 EHRRERE 24
gt 11 AT 2 LR, 00 e 24 5 R 3 2ok
ZRHLHI PR A MM2101 T Wk A £ 5 it 245
Vo T SR TR 8 7 A o 2 TR A e AL vl [ A [
MBI, XTI ) B g PR R 24 e R A S
Uk, FHAZ A8 0 RE 1 1R 2 BRI

FE 43 85 R MR P B i T B, A5 2 Y B VR
TR KN B SRR R — 8, FRATREMLIE
BT S AT VR TR Se AR 22 [ A,
G EIR, X 5 DREGRFE—3, WA [E—
P 16S rRNA Fk R A4 L PR 2 0y 45 S 7R
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L S AFRE RTINS R o TR EET DI T A&
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