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Abstract
An influenza A virus immunoassay kit using an enzyme-linked monoclonal antibody is an in-vitro diagnostics for
animals. It detects viral antigens in poultry suspected of being infected with the avian influenza virus. Although the
kit provides usage instructions, testing may need to be conducted under various conditions in field environments,
such as on farms. Therefore, we examined how the kit's reaction changes under conditions that could affect the
results, such as reaction temperature, amount of sample liquid added, level of fecal contamination in the sample,
and time elapsed since the chicken died before sample collection. The color intensity of the color development line
in the kit changed under each examined condition. This allowed us to demonstrate the specific effects on kit

detection when the appropriate testing conditions could not be met.
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Abstract
To control endemic classical swine fever (CSF), a live attenuated vaccine (GPE™ vaccine) using the GPE™ vaccine
strain has been widely implemented in Japan, except Hokkaido. Studies conducted in foreign countries have found
that porcine reproductive and respiratory syndrome virus (PRRSV) and porcine circovirus type 2 (PCV2) co-
infections can reduce the efficacy of CSFV vaccine, except the GPE™ vaccine strain. Furthermore, the administration
of PRRSV modified live vaccines (MLVs) and inactivated PCV2 vaccines (PCV vaccines) may also negatively
impact the efficacy of CSFV vaccine immunogenicity. However, no reports have explored the impact of these
vaccines on the efficacy of the GPE™ vaccine. Thus, we investigated the effects of PRRSV-2 MLVs (containing
Betaarterivirus suid 2 [PRRSV-2]), PRRSV-1 MLV (containing Betaarterivirus suid 1 [PRRSV-1]) and PCV vaccines
on the immune efficacy of GPE™ vaccine in pigs. Pigs were assigned to test groups receiving either PRRSV-2 MLV,
PRRSV-1 MLV, or PCV vaccine prior to the GPE™ vaccine or to the control group receiving only a GPE™ vaccine.
Titers of neutralizing antibodies against CSFV (CSFV NA) were compared between the test and control groups. The
CSFV NA titers of the test groups increased sufficiently to prevent disease despite vaccination with PRRSV MLV or
PCV vaccine. Therefore, PRRSV-2 MLV, PRRSV-1 MLV, and PCV vaccines do not interfere with the
immunogenicity of the subsequent GPE™ vaccine. However, a delayed increase in CSFV NA titers was observed in
the test groups vaccinated with PRRSV-2 MLV at 1 or 2 weeks before GPE™ vaccine or with PRRSV-1 MLV at 1
week before GPE™ vaccine. Accordingly, careful monitoring of CSFV NA titers is recommended when the GPE~
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vaccine is administered following PRRSV MLV inoculation.

25
JK#h (CSF) OFFio7z0, IAETIZAbEE % Bk < 46 #AFIROIKIC GPE %z 7 7 F UL 5
BT 75> (GPE" 727 F V) EEINTWD, B4V CIE GPE™ 7 27 F Y DS OKEET 7 F
(CSF 77 F ) IZBWT, REGH - MR EERERE (PRRS) 7 A VA (PRRSV) K —a w1
228 (PCV2) YA CSF 77 F X OFMEITZEZ RIZTTIerMESINTBY, Mx T, IhbH
D BEGER FA M ST 2 IREEGH - MR EREBEAEAET 7 F > (PRRST V7 F V) RKF—a7 A4
W AEFIERTEL T 7 F >~ (PCV T2 F ) IZ2WTh, CSEFT 7 F v OEMMBEICEREZ KITT L
ERBTLHMENIN TS, —H, PRRSTZF R PCVIZFUd GPE 77 F »OEMEIZK
Ewn-7~ 1 wa%&ié RCOwikvv, #2C, FRREUZF U RPFPCV T H#F oW CGPE 7 7
F AT K BRIE (252 8% 57290, Betaarterivirus suid2 (PRRSV-2) %7 7 F Y #k& ¢
% PRRS &5 7 (PRRSV—Z 7 75 ). Betaarterivirus suidl (PRRSV-1) %77 7 F »# & 3% PRRS
7275 (PRRSV-1 727 F ) NIEPCV I 7 F 28 LKICH LTCGPE 77 F 28 L. PRRS
T FYROPCV I Fr2HML TR WIKEREAY A VA (CSFV) 12K § % hfndifkfti (CSFV
HRIPLIRAG) O % LKL 720 ZOHE%, PRRS 7 7 F Y LIZPCV 7 7 F v % FfE L 72KI2B VT,
CSFV HHIBAMME T4 EA L. IN6DT 2 F Y IEGPE 77 F Y IC X 2RO GIEMEITIC B )
IZE Wk EZ 5N/, — . PRRSV-2 7 7 F VI3HEREEA 1 Xid 2 AR O%4. PRRSV-1 7 7 F
IEAERIEAS 1AM OWE . HRIPUAEO LADSEN D EFAFED S22 LB, PRRS T 7 F 2 &8
HEL72IRIC GPE™ 7 7 F & e i § BT AP D L A-DOBIUHENLETH S EE 2 b/,

#wE (BF=)

SR 30 49 HICERAET 26 50 |2 CSF 2354 L, S HIIc4E 10 A6 GPE #hzx 3G HkkE 35
GPE™ 7 7 F ¥ QA FAE S L. BAETIXALE % Bk < 46 #IFEROZKG CHE I N T\ 5, #if
BB B GPE™ 7 7 F Bl i O i S ARDLEEREMR A 12 B VT ELISA #A& 12 X % St 5
RPBERCRGPHERSNTEY ., TOEKEE LT, K25 ORITHIE, PRRSV KU PCV2 EHED
FREDURIEEIN TS (F 2024; Kuwata b 2025: &7k 2013; FHS  2024).

WAL T 2T\ % Chinese ¥z Gtk & 45 CSF 7 7 F » Tld, 77 F Y HEHEEOE VBT
PUAELAZMZ & . PRRSV. PCV2, ~A 27 J AXEDKRD FI% % 5 2 W EAR RS L2 KI2B»
T, I 2F I r0EBREPHH S NS Z EMO5NTEY (Suradhat 5 2006; Huang 5
2011), PRRS U7 F %M L 7-FKIZBWTH, CSF 7 7 F » ORIZIRER I SN 5B 2 &2t &
NTwb (Wang 5 2016), F 7. CSF 7 7 F >~ (Lapinized Philippines Coronel #%) % #ff L 72K
DI A 5 43 L 72 RAE MM EAZEK (PBMC) 12 PCV2 F 7213 UV TARIE(L L 72 PCV2 % [&fEf%. CSFV
ZIEES . PBMC OBIEUGZME L7k &, EGEHEDH 5 PCV2 & AL 723556 LRI, UV A
L PCV2 % B fE S 87854 b CSFV 52197 PBMC OFE USSR S5 Z L2 3E S TB Y
(Huang & 2011), AE{LS N7z PCV2Th CSF 72 F » ORI EL RIZTBEND D 5,

GPE™ 7 7 F Y&, 1969 FICENTHRRE S Lz LEE, EINTIX PRRS K — 2 7 A )L A B8R X
ENTBLT, INLOEFIINS 27T 7 F 13 1990 AR LEICAR I N2 &b, GPE U7 F
DHAGERENL ZNFE T, INHDT 7 F VA GPE 727 F Y OFMEIIRITTZEIIBET SN T I o7,

KRB B 2 B E R B Gom B ETREH S BT, BMOKES X, CSF 77 F » ORi5 - FIHEIC
W, HICHIE - BT 2 DL L LN TEBY)., GPE™ 77 F » OBHEDOEKHIG BT 5 @) 2 ff
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FAHEIZOWTHER NTEEIRAE T 25 2 EIXBBOBRETH L, 22 C. M3 ~4EEKRTEM S ~
6EBFICEH L7V 27 PFREICBWT, PRRSTZF » RIOPCV U 7 F » O#EFfIZ L 5 GPE”
77 F  DEEND B E Rt L7,

B
PRRS 7 7 F VMR K PCV 7 7 F »EMKICBIT 5 GPE 7 7 F > OFMELR R, #H)s-o
W7 GPE™ 7 7 F O E T 5,

HRZE AR

1. PRRS 77 F >0 GPE 77 F>DEMEICRITTEHEDRE

(1) PRRSV-27 2 F > ® GPE™ 7 7 F ¥ ~DEEDOKE

BRI ICEN THRBEN T WA PRRSV2 7 7 F > 2 8K M H L 7zo 3BRIC 13 PRRSV L O
CSEVIZx 3 2 BATHUA Z ¥/ 72\ 3 MO SPF K2 i L LA T OFERIC D A LSO K& H L 72,
ABREE A GRBRL RO 2 LI 30H) R B (BB 1 P2 & b1 38H) M OHIREE (B 113 354,
MER2 1L 45) ZitwE L BRI A RO BICIZENENEL S5 PRRSV-2 7 7 F v % 3 EMGRFICHERE L,
ZOBRMNEHEZ GO EEICGPE 77 F VR B L7, BREKEAONERCHEIHE- 7. R
BARVCB®PRRSV-2T 7 F v ROGPE™ 77 F > OEMEMEIEZ. A1 i 1EM,. #_B2Tik2
M & L7ze PRRSV-2 7 7 F VY EMER 25 10 B M., BRI Z 1TV, CSFV HfIHuafi & O
PRRSV ELISA HifkDMlsE & 475 720 MDA S ¥ 2 —)vid, 3Bk 1 Tid PRRSV-2 7 7 F > #HH
50,2 4,789 11, 4HHETHIMMFE. 7THHEHRCTHABRKTHE TRINLAZTo 72, A2 Tl
PRRSV2 7 7 F V¥EFEH 25 0, 2,4, 7,9, 11, 14, 15, 16, 18, 21 H H ¥ T, 7 HREME CREK T H
¥ CRIM%AT-> 720 7B, CSFV BAIPAMRE 21X, dbilEE KFoBHBHHE» S 55 S hi:
vCSFV GPE /HIiBiT #% ffifl L 72 i % Fiv 72 (Tetsuo 5 2020) . PAEDERD CSFV HAIHLAAmA
FIRTNTCZOHEEMEH L2,

A& 1 RO 2 OO CSFV RHIPURI OHERE % Figl (2R L7z, CSFV HfIftAmix, mithke b

Experiment 1 Experiment 2

(=}

o]

(§%]

Titer of anti-CSFV neutralizing antibody (log2)

Titer of anti-CSFV neutralizing antibody (log2)

0 7 14 21 28 35 42 49 56 63 0 7 14 21 28 35 42 49 56
Days post CSFV GPE' vaccination (dpv) Days post CSFV GPE vaccination (dpv)

Fig. 1 Averages of neutralizing antibody titers against CSFV in each group in Experiment 1 and 2.
The averages of neutralizing antibody titers against CSFV in all groups were up to 64 (2°) at the end
of experiments.

The dotted line represents the mean of the neutralizing antibody in Test group A, the dashed line
represents the mean of Test group B and the solid line represents the mean of Control group. Error
bars represent standard deviation of each group.
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GPE™ 7 7 F ¥4 35 HH F CIC&EES 2 L, B TRICIZ 2 /UL EEFCTREA L, BFOF
YL 64 B & e o 7o BBREE A, SRR B LUK CTHBEEZITRRO N o722 &b,
PRRSV27 27 F VI EGPE™ 77/ F V2 X B REEFIIEE 2 RIFS W PRI N, L L,
T ARER L B\ T RBREE A R OB AT IREE & bR L C CSFV HAIPLARAii o _EFASEN A EI 580 S,
B2, BRERRESS 2 M OREE 2 128 W T, ZOMEMAERL EO SN £, S, PRRSV2 T 7 F
ZEM LK TIE. GPE™ 7 7 F Y12 & B NPT EE 25— IR 09 L3P S L Wl R RIg S 7z,
PRRSV ELISA ftfkicoWTid, B2 0RBBEB O 1 Ak %k, HBREOSEM G L &
(Tablel, 2)o GPE" 7 7 F v ##H (PRRSV-2 7 7 F Mt 14 HH) (ZHILL 7215 2> 5 RNA #
i L. PRRSV-2 ® ORF6 % ¥iHi3 5 qPCR (Revilla-Fernandez % 2005) % Ejtil7-& = %, PRRSV
ELISA UKL & 7 & o 28K L & L3R 2 oM O & THMt L i 5722 £ 5. PRRSV
ELISA $UE D308z L 72 22 o 72 BRI2DWT d PRRSV-2 7 7 F U MM E N T W7z Z LSRR S 7z,
PRRS 7 7 7 »#4#|2 & % PRRSV ELISA HifADMERIZIZHK 2l 22025 & v ) iy (Meier 5 2003)
DEBY, RER 1 TIIMREBRFEEO LA PRRSV-2 7 7 F U #M 11 HE T2, RKBr2 Tl 1 %k
% B < T EREREE O S THAERE % 156 H H T2 PRRSV ELISA Hufk2skutiz L. 5% & J UF PRRSV-2

INHDZEDSLPRRSV2T 7 F ¥ OFHEII GPE™ 7 7 F V2 & B EER I RE % KIS WS,

Table.1 Antibody against PRRSV measured by enzyme-linked immunosorbent assay (ELISA) kit in
Experiment 1.

Antibody against PRRSV of all pigs in Test group A and B turned positive by 11 days post PRRSV-2

MLV vaccination (4 dpv). And all pigs in Control group were negative through the experiment.

+: S/P value = 0.4. Positive. - : S/P value < 0.4. Negative.

Days post PRRSV-2 MLV vaccination

Group Pig# 0 2 4 7 8 9 11 14 21 28 5 42 49 56 63 70
Days post CSFV GPE vaccination (dpv)
7 5 -3 0 1 2 4 7 14 21 28 35 42 49 56 63
Test A #1 = = = = = + + + + + + + 1
#2 = = = = = - i 1 i + + 4 +
3 t l 1 1 ¢ t + l
Test B #1 = = = = + t + + t t +
# - - l l t t 4 l l
3 - - - + + + + - + + 4
Control #1 = = — - - - - = — = _

| A | |
I L +
I I +
o+

I I 1 |

Table.2 Antibody against PRRSV measured by ELISA kit in Experiment 2.
Antibody against PRRSV of all pigs in Test group A turned positive by 15 days post PRRSV-2 MLV
vaccination (1 dpv) and all pigs in Control group were negative through the experiment. PRRSV
ELISA antibody of pig #1 and #2 in Test group B became positive at the day of GPE- vaccination,
but pig #3 in Test group B was negative through the experiment (S/P value was raised to 0.22).
Using gPCR to detect ORF6 of PRRSV-2, the PRRSV-2 gene was detected in RNA extracted from
the serum of the pig 14 days post PRRSV-2 MLV vaccination (O dpv) (data not shown).
+: S/P value = 0.4. Positive. - : S/P value < 0.4. Negative.

Days post PRRSV-2 MLV vaccination

3 - - - - - - -

Ghoiip Pig# 0 2 4 7 9 11 14 15 16 18 21 28 35 42 49 56 63 70
Days post CSFV GPE" vaccination (dpv)
14 -12 10 -7 -3 0 1 2 4 i 14 21 28 35 42 49 6
Test A #1 - = o = = = + + + + + + + +
# - - - - - - + + + l B + ' + + +
#3 - - - - - - + + + ¥ + i ' +
Test B #1 = =] = = = = T + + + + + + + + + + +
# = = = = - - + + + + + + + +
4 - - - - - - - - - = = - = = - -
Control #1 = = = = = =

#4 = = = = & = =
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CSFV Hflguikfio LA ICEN L L2 MRS ). ESLETH L EEZ LN, T/, GPE”
77 F & PRRSV2 7 7 F UL BHMRICE I E 2 RIES hwEEZHbN/, — /T, PRRSV-2
T F A1 ARMBIZGPE U 2 F v &R L 723k 1 T® PRRSV ELISA $L1k @ Wy b 1%
PRRSV-2 7 7 F » ¥4 2 AW 1412 GPE™ 7 7 F > % #:4# L 7238k 2 T PRRSV ELISA Pk DRz
MEYREFZEMAIBBEINLZ NS, GPE" 72 F 12L& % PRRSV-2 7 7 F ¥ OFE~NDHE
IZOWTEHBRRE T LBV S D LEZ BN,

Experiment 3 Experiment 4
12 12
s 10 =, 10
g 8 F T - —% 8
on 2 =11]
E 6 | T ',.'é'-._%.,-'%"".. E 6 L
I n bt
< 3 3 2
0 ¥
0 7 14 21 28 35 42 49 56 63 0 7 14 21 28 35 42 49 56
Days post CSFV GPE vaccination (dpv) Days post CSFV GPE vaccination (dpv)

Fig. 2 Averages of neutralizing antibody titers against CSFV in each group in Experiment 3 and 4.
The averages of neutralizing antibody titers against CSFV in all groups were up to 64 (2°) at the end
of experiments.

The dotted line represents the mean of the neutralizing antibody in Test group and the solid line
represents the mean of Control group.

Error bars represent standard deviation of each group.

*:p=0.05

Table 3 Antibody against PRRSV measured by ELISA kit in Experiment 3.
Antibody against PRRSV of all pigs in Test group turned positive by 11 days post PRRSV-1 MLV
vaccination (4 dpv) . And all pigs in Control group were negative through this experiment.
+: S/P value = 0.4. Positive. - : S/P value < 0.4. Negative.

Days post PRRSV-1 MLV vaccination

4 7 8 9 11 14 21 28 35 42 49 56 63 70

Group Pig #
Days post CSFV GPE™ vaccination (dpv)

4 7 14 21 28
+ + +

Test #l

#3

Control il

T
|
TSI S
I RN <
[T T (TR ER N
[ T T (S
+ 4
i
s+
L+ o+ o+
I 0|+ + + %
L+ + +|8
L+ + +S

Table 4 Antibody against PRRSV measured by ELISA kit in Experiment 4.
Antibody against PRRSV of all pigs in Test group turned positive by 11 days post PRRSV-1 MLV
vaccination (3 dpv) . And all pigs in Control group were negative through this experiment.
+ : S/P value = 0.4. Positive. - : S/P value < 0.4. Negative.

Days post PRRSV-1 MLV vaccination

0 2 4 7 9 11 14 15 16 18 21 28 35 42 49 56 63 70
Group Pi
Days post CSFV GPE’ vaccination (dpv)
14 -12 10 7 -5 -3 0 1 2 4 7 14 21 8 35 42 49 6
Test #1 = = = = = + + + + + + + + + +
# - - i ' ' | | | ' i i 4
#3 = + + + t t + + t t
Control #1 - - - - - - - - - - - - - - - - - -
#2 = = = = = = = = = = - = = = = = - =
# ~ = - = - = = - = - = - = = = - = =
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(2) PRRSV-1 77 F > ® GPE %7 7 F ¥ ~DEBE DM

ENCTHRE SN TWS PRRSV-L 77 F > 1 BRI &2 L7z, BRBRICIZREREE (38H) ROKHREE (3
BH) ZE L. SUBREEICIZPRRSV-1 T 7 F > % SHBEHCH L, 20BN BEZ2 &0 722
GPE 77 F » &2 L1z, HEILEEAOMER HEIZH 72, PRRSV-I 77 F Y RUYGPE™ 727
FOBMMREIE, RER3TIE1HEM, KB4 TIZ 28 L L7z, PRRSV-1 727 F U HREER2 S 10
A, (1) LR LEAT Y 22—V TERIMZ{TV, CSFV RPN & UF PRRSV ELISA $itiADMlEZ 1T 720
Bk 3 K UM 4 DD CSFV mAURME R % Fig2 (2R L7z CSFV HAIFLAAMIZ. GPE™ 7 2
FUBMEBZ28HE T CICRES 2/ L, HBRETHICIEZMBELUEETCEA L, 202 b,
PRRSV-1 7 7 F > OFAEII GPE 77 F Y IC L A REBBRICEELRIZS W LRI N, L
L. RER 4 ORERRE TR IREE & M5 o CSFV R0 LA 2o b i—, k3 0
BECIIATIRAE & [k L€ CSFV AR O _EFAASEN L Em S50 SNz 2 s, EREMEDS 1
W OYs 6. PRRSV-1 7 7 F R EAE L 72RIZBT 5 GPE™ 7 7 F 212 X 2 HRIFURE A S — Ry 12
RSN DRSS ), CHEREMRBLIER S 2 2 & TRBEPEM S 2 WTREMEARIZ S 172,
PRRSV ELISA #ifKi22W ik, PRRSV-1 7 7 F > 2 #:H | - MR EREE D 4B AT, PRRSV-1 7 7 F
EMB I HHECICHmELZZ L2 5 (Tabled, 4). PRRSV-17 2 F > & GPE™ 7 7 F » OFHER
FOENIZLBBED Y [ I Y 7B RBRO SN E Do T2,

5D EDS PRRSV-1T 7 F v O#MIZGPE 7 7 F V2 & 5 0 BEERICHES RITE WA,
A FEAS 1 HM 086X CSFV RRIPUAMM O LA BN U2 0 RetEdid 5 720, HESLET
HY, COLAOBNIIHMEHMBLZIEET S ETYUEINLITREND L EE2 LN, F 7,
GPE™ 7 7 F »id, PRRSV-1 727 F V2 L BHURISE B EZ RIZE 2V EEZ I/,

2. PCVT77F >0 GPE 77 F > OBEMEICKITTHZEDRE
EINTRBINTHROPCV 77 F ¥ 4 8 2 L7zo SBRICITEERTE 1 ~4 0 48, A

Experiment 5 Experiment 6
12 ¢ 12

10

2)

6

58]

Titer of anti-CSFV neutralizing antibody (log2)

Titer of anti-CSFV neutralizing antibody (log’

0 7 14 21 28 35 42 49 56 63 0 7 14 21 28 35 42 49 56 63
Days post CSFV GPE: vaccination (dpv) Days post CSFV GPE- vaccination (dpv)

Fig. 3 Averages of neutralizing antibody titers against CSFV in each group in Experiment 5 and 6.
The averages of neutralizing antibody titers against CSFV in all groups were up to 256 (2°) at the
end of experiments.
The dotted line represents the mean of the neutralizing antibody in Test group 1 (Experiment 5) and
Test group 3 (Experiment 6) , the dashed line represents the mean of Test group 2 (Experiment 5)
and Test group 4 (Experiment 6) and the solid line represents the mean of Control group A-1
(Experiment 5) and Control group A-2 (Experiment 6).
Error bars represent standard deviation of each group.
*:p=0.05
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Al RCA2D 2R OWNEIEBL ~B4 D42 HEL. SFHEIEHTOL Lz, 3BERICETOM
BREER OB BICPCY 77 F 28 L, 1 HEBMRICETORBR L O EE AIZGPE 77 F
A L7z, RBREE 1 &R B, GUBREE 2 Lo HREE B2, BUBRAE 3 & HERE B-3 I ONGRBRTE 4 & xf
FHE B4 ICIZZENENE L PCV 77 F v 25 L7z, B LEFOHEROCHEICE S PCV 7
7 F VEMEERTD S 10 M, R IZERILZ 1T, CSFV HRIFUAAM & U8 PCV2 ELISA HiL/Affio il 2
10720 MMDAT V2 — Wik, PCV I 7 FEMHENS0,2,4,7,8 9, 11, 14 HH T THIMfE, 7
HEFE TR T H E CRINE T 72, 2B, 1HICHAETEX2EESMOEN Tz, BB 1 &
2, xR AL, FIEEBL KU B2 2BR5 . WBREE 3 R UV 4. KHREE A2, xFHHE B3 LU B4
rBRe & LT, TNENFIOMMIZFEm L 720

ETORBRBE T O IREE A I2DW T, BT L O CSFV RAPUAMMOHER % Figl laR Lze Wi
DPCV I FEHHELZRBHETL, ABEALRPFA2EFLEL, GPE" U2 F UM% 21 HH
WA 2 5Ll B, BRI TRRICII 2TH 128 5Ll B F CEA L7z, BB, CSFV MLkl 454 128
L D@ & 75 7240 GPE™ 7 7 F Mt 49 H B2, SUBREE 3 & A HREE A2 o h BRI A

Table 5 Antibody against PCV2 measured by ELISA kit in Experiment 5.
Antibody against PCV2 of all pigs in Test group 1 and Control group B-1 turned positive by 28 days
post PCV vaccination (21 dpv).
Antibody against PCV2 of all pigs in Test group 2 and Control group B-2 turned positive by 35 days
post PCV vaccination (28 dpv).
All pigs in Control group A-1 were negative at the start and end of the experiment (data not shown).
+: S/P value = 0.5. Positive, - : S/P value < 0.5. Negative.

Days post PCV vaccination

0 7 14 21 28 35 42 49 56 63 70
Group Pig # .
Days post CSFV GPE vaccination (dpv)

-7 0 7 14 21 28 35 42 49 56 63

#1 = = = = } + + + + i ¢

Test group i _ _ _ + + ik + + + + +

#3 - - - i + + + 4 + + +

# - - = + + + - . + + +

Control ” _ _ _ = n # + + + + +
group B-1

#3 = = - = f + + + + + +

#1 - - - - + + + + + + +

Test :;Tvmup w0 - o - _ o g + + + 4 +

#3 = = = = & + % + + + +

#1 - - - + 4 t + ¥ + + +

Control " _ _ - = = + + e s + +
group B-2

— = — — = + + + + + +

Table 6 Antibody against PCV2 measured by ELISA kit in Experiment 6
Antibody against PCV2 of all pigs in Test group 3 and Control group B-3 turned positive by 56 days
post PCV vaccination (49 dpv) .
Antibody against PCV2 of all pigs in Test group 4 and Control group B-4 turned positive by 28 days
post PCV vaccination (21 dpv).
All pigs in Control group A-2 were negative at the start and end of the experiment (data not shown).
+: S/P value = 0.5. Positive, - : S/P value < 0.5. Negative.

Days post PCV vaccination

X 7 14 21 28 35 42 49 56 63 70
Group Pig # = =
Days post CSFV GPE’ vaccination (dpv)
-7 0 7 14 21 28 35 42 49 56 63
# - - - - + + + + + + +
Test group 0 — = = = = = 4 B + oy +
H3 - - - - = & = : + ¥ +
#1 - - - - + + + + + +
Control w0 _ _ _ _ + i + + + iy e
group B-3
#3 G = = = = - = = + + +
41 = = — - + E i + t +
Test fruup w0 = - = o g & % + =9 + +
#3 - — - + + i + + + + +
#1 i - = = + + + + + + +
Control 4 _ _ _ _ + L + + + i +
group B-4 -
#3 = = == = + + + + + +
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BRENRO NI, ENDREORE TR, ZIIFRO LN olc. Tz, & TORERRE K UK R
B ®4¥H T PCV2 ELISA HUkdBadiz L, GPE™ 7 7 F UV BHEOAFETHIZD Y 1 I U FICE T e h o 72
(Table 5, 6)0 7B, & COMIEE A O2FHT, HERHGES & & Tk, PCV2 ELISA #UifIZBETH - 72,

ooz ehs, HEHEMES 1LEMOYA. PCV Y 2 F v OFMIE GPE 77 F Y12 & % 0k
BICHBERIZERVWEEZ BN, 720 GPE™ 7 7 F Y OFEMIZ PCV 7 7 F V12 X KIS E I
BEERIZIVWEEZ LR,

3. £&B

LGS N BE R, S, PRRSTZF Y ROPCV I 7 F YIEGPE 7 7 F /2 & B REEMEIC
WA RIFET, GPEE 72 F UL PRRST 7 F Y RUPCV 77 F U IZ X AHURISEICHESR RITE
BwviEER Gz,

SROMFIZBWT, PCVI 2 F UL D GPE T2 F o ~OREL R L7-R 5 KU 6 Tt
ERAE T E TICHERAEE 1 ~ 4 @ £ 8T CSFV H #l Pk fifi 2 128 P:LJ rFETER L, T2,
PRRSV-2 7 2 F ¥ RO PRRSV-1 77 F L2 X BB L72E B L ~ 412200 T, REBIFOIZL A
E@ﬁ%@hﬁ%ﬂii?iﬁbtﬁ\%%(H&$Q77%/Li%%@%@ﬁttﬁ%Z@ﬁ%
ﬁB@2@W)&UMP%H&$@77%VL LEBERE LR oRBHEEDB o 1 HAKRY
PRRSV-1 7 7 F V2 & 2 52 Mad U728k 3 ORBREED 2 fE1F) OfE L HERR S iz BUERAT L
fwébﬁ%ﬂ21ﬂ®%%w4wx%%mwfm HERICBWTC, GPE™ U 7 F v M L 72 KiZ
CSFV WP A 8 f5 THIEF I L 72 Z & G SN TWDH Z &5 (Yamashita & 2025), 32 f5 K%
O 64 O FIFUAMEIE B W RPUAMECH 2 L EZ SN D, LA LARAS ., IS OFURHDOKL,
ROEEHM (K6rHAM) %@L CHakahlyiEliosHREcE 200, BIZEHKE Zo7zBA(1C
T RBITIUEE TRICN G TE L0008 a8 N52 05, PRRSV I 7 F I2L 5 GPE 727 F
YANDOEBIZOWTIE, L) BB ORR (BEREZHEE L7z 6 2 H OB EFORBITIAE Tl
BT EEZ 12 20 A I ORERSE) 12X b HEEE 2 b,

it\Gﬁrv7%yu‘ﬁﬁmﬁtfw%ﬁﬁ%ﬂz1ﬂ@%%74wx%’ﬂLf CSFV Hil

PURDSEEA: SN L HTOHE 3 HIRIZIZEW PRI EISE LI, 5 HE&RIZ SRR NS 2
EDRE SN TW S (Yamashita 5 2025), S HOFHERTIZ, —#&HIZ GPE™ 7 7 F » O A& O FEAf

WZfEH ST % CSFV HAIHUARATG & B fatE & L Cikoe L72A%, Mgtz d R& 2ixdl 2 Rz L
TWabZeENH, 4%, PRRSVI 7 F2I2L 5 GPE™ 7 7 F U ~DOBIL, MEEREIZOWT LR
HPREEEZ BN,

PCV T 7 F 2220 Tid, #BR6I2BWT, GPE™ 7 7 F ¥z 49 H B IZHERRE 3 & i IRAE A2
? CSFV HHIHUANIC A B R 2RO bz GPE™ 7 7 7 Y HfER 49 H B IZHRIBUAAMIL 45 128
14’:.u_[:@|—114§t 2o THBY, T2, TNURORATEENROLN P o722 5, GPE" 727 F

WX BRI L RIFS v eE Rz, Ly L, BBREE 3 OPAIPH M3 SR 28 C T,
FEREE 4 R OKTIRRE A-2 EHRTECHER L TBY) . SRZOERIZOVWTHRHPLELE 2 b7z,

4. MEBRRDAT

(1) ENEEERE

O [RZFE - M EEEREGERE (PRRS) £V 7 F Y ORBET 7 F » OFMECRIZTT 2O
B S AT HP (https://www.maff.go.jp/nval/tyosa_kenkyu/pdf/kenkuyuu_20231020.pdf)
QOARHEF. Hofr, Rt ik, MEsF. S5, —FEE, WA, BIEERE,. K
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HOKRERDS L IR~ B HFEM, AR [IREESH - PR EERAE (PRRS) 47 7 F ¥ DIKEL
(CSF) #£7 7 F > OFMERITT B OMET ] ALL about SWINE % 64 5 p31-36

(2) HEEZEER

OARHEF. &M, R-taE., ik, MEHT-. fE—3E, —FE3E, LA, BRERE. K
HKEES L IFRRK T, B, 1AM [PRRS 47 7 F  ORBED 7 F O BRI KIS
BOWET ] % 166 [0l H ARBRE P s s (202349 H)

QOARHEF. HEMTF. R-tRE, fipk, MEGF, S5, —FEE, WA BICGEHE, K
HARERS . ILTF KT, EHFEE, (LAKRE [PRRS A7 7 F » OREL T 7 F » OFMEICKIZT
HBOWET ] % 64 MAEERE R EEAEETERS (202349 1)

QARHE . &EMT. RH-taE, ik, MEG. R, —FE3E LA, REEHE, K
HKERS L I FRRK T, SRR, ILARKE TPRRS 47 7 F Y ORBAE T 7 F » OB RITT
BEORET] HARBRKRERMZERE S I+ — DEARGE L E 2 250K K] GLRFEE T
& B A E R 7 E HFE G DA e N 2 /1 4) (2023 4510 H)

OAHE T, &M, —FER, "btE, ik, MBS LA, BRFERE, KiKkEE,
T FRAK T, S SR, IIATRE [PRRS 427 7 F > OREVED 7 F > OA NI R TREOME |
55 167 [a] H ARBREE 73l s s (2024 429 H)

OARHEE T —FEE, HEHT. MEHBTF. BARRE, RPN, B3R, REKES .. Ik
KT BHFE, LRI (R — a7 4 VABRGSENEILT 7 F 2 OREVET 7 F > OFE IR
(T RBOMET] 55 168 [l H ARBRE ity (2025 4F 9 A 58£ 7 i)

©O—FFEFE, KRHEET. G, ME®B T RAREE, LR BRI, REK®ES. Ik
KT, B, AR TR — 32 4 )V ABGSEANTTL T 7 F 2 R ORY — a7 £ )V R 2 BIE&G,
DREAT 7 F » OFEHVEI R T B OGS | 56 66 M EERHRERFEEREERS (20256F9 H
FEFTE)
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Abstract
The advent of next-generation sequencing (NGS) has facilitated the acquisition of large amounts of genetic data in
microbial research. NGS can detect pathogens, eliminating the need for culture, and enables high-resolution
genomic comparisons, making it useful for identifying the origins of pathogens. It is also a powerful tool for
tracking changes in antimicrobial resistance and pathogenicity. In this study, we comprehensively identified genes
conferring antimicrobial resistance and virulence in animal-derived, antimicrobial-resistant, and pathogenic
bacteria through whole-genome analysis. Furthermore, we confirmed the genetic relationships of each isolate using
phylogenetic-tree analysis based on core genome single-nucleotide polymorphisms. We also obtained complete
genome sequences of the plasmids carried by the isolates through hybrid assembly. Based on the antimicrobial
resistance genes and plasmid types identified, we inferred the mechanisms of the co-selection of antimicrobial
resistance by plasmids and the origin of the plasmids. The findings of this study helped us determine the

mechanisms of the emergence and transmission of antimicrobial-resistant and pathogenic bacteria.

E25

KRy =272 — (NGS) OFHIZLY) ., MAEMHE TIREOBEMGTT—FWMELNE LI
o720 NGS IEBAETHREMAEZMETE, 7/ 2D SHGE TR 720, WEAOHED
BEICETH S L L BT, HERHREEDOZ(E BT 22y — Ve LTHEHEIN TV S, K
g T, B i sk SEHI T B M O BRI 12 DTy 2%/ A RITIC & > THOME 3 5 35 it
LR AT 2 RIS L7z 72,375 4 SNPs (cgSNPs) 1230 RBTIC L D |
BROBRLERERER L. EHIC NA Ty FT Ry TN E > THRIPIRETSHTTAI RO
SEAROERERY ZHE L. AT 2EAMUERETR T I A3 FHEIPL, 7723 FIZ X 2 3HERE
W77 AI FOHROHEEZTo 72 TNOHLORERDPS . HHIMMER. WHREMEOFEE - (RIBET O
HEZ2ATH) T EDTET,
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wE

A, WY =27 0% — (NGS) OBHICLD, HOoNDBETT -7 OERPZHEIZLEA LT
%o SR E L CTr 7 A% A4 XAVRE K BN Y ¥ TV 7 — 5 BT 24T 9 A RIC B
WT, &7/ 220 RETEDLNGS IZFIZAHLE SN TS, DX v & LTIE, WEADKRH
FHFEAMERZEL T2V Y TA26 L RETH Y, 7/ ARLORB S ek kL L TL ) &iF
BETHY, 7/ 2TOETOHELEZ BT L2 ENRETH L L5, HWEADOHROMEICKE
N EFEET b Fo. FEHIME, WEEOELZ BT 2720001y — )V Tbdh b,

FHNT LR O M SAZIFII RIS EELBE L 2o TBH ., T ANV ADE 2 128D  FEHIMHERE
RVEEOREL oo T0h, 7/ AERIIEHELBELRERTH Y, REEMmEREMF (FDA)
TIE 50 kb o aEhER (FLVERTE) OF— % X—2Z (Genome Trakr. https://www.fda.gov/
food/whole-genome-sequencing-wgs-program/genometrakr-network) ZHEE L, T D7 /) AEHR % F)
AL CHEBEIIERN RO 2 DTV D, T2, ENIZBWTEH, E GRS T e 37
EYREWTZEIT OIFEAR T ) METIISE > & — S & 2 ) . BERINPER 7 2 F e IR L, €
WET ) LT — % X=X GenEpid-] I2#H# L T\ 5 (https://gph.niid.gojp/genepid-j/release) o HTE.
4000 Ak DAL o SEAIT B R 2> & de itk DNA Byl &, 8000 LLED 75 X3 Koo KT 7 - ELH % #4401 7%
ATHbo F7o. FIFFEETOEHAMEMIE L >~ & —DHEE L T2 EFMER N> 7 (https//www.
jarbbjp) IZBWTH, AR D7/ L EHROEDPITTHONL TS,

B R AEHROMEME IO WT S F4E - (R ORI K CHURIESEORITIC T A
FERNT OFEAM DA AN TE T2, KFHER OB ICBWTIE, ENZAISERZEE RS - e SE s
WA ZEREEI W AT M O 7V — 705, &7 AFT O RIZIES X, WMk AT 7 7 %
W95 PCRZBFE LEL THWOLNTETWBIRITH Y (Shiraiwa 5 2015). LTk LTd 77
F R E TR OHEREF IO W TIRE L TV BB R H 5, T 7o, TE, WHERHEA» O 58 S N8
L WIMERLD Lactococcus garvieae |22\ T, MIEM IB KNI EIDOT 7 F U3k v ) #HiED
HY (5 2023), FEEERFED 7V —THZOH L VIER OO LT /) AT 2 EDTVD & Z
A TdH %A (Mahmoud 5 2023).

PDEDXHIZ, NGS 24l L L7727 ) 67— R—= A% AREELORERIIHEHT 28 %
AMET BIRVEOH, REWHAFEIZOWTIZ, Y7oy =7 MfgEE LT 2018 4EE 2 5 2020 4F &
FCEMLZ [RERY—F U — 2 AW REEESTTICBT MBI T A VAT ) LA I
B3 aHige] (RS 2021) 1I2BWT, FKHE HEROSEHIM R L MR 122 ARy 2 i Bty
RWENL L. SR FIEENAIT AT o C&E7ze LA L, NGS 7= IZ2WnTid, 7= OmABKRT
Y. BHMN S LD/ 5720, LT LIHRONLT ) AT PTRTENPSNTVE LEITF R
GZWIRIRIZSH B0 D720, SR DL5TFEFHRFEN ZED TN ERDOLNT VS,

El:p)

AK7uyxr PR BIL, ORFEFAETTFIZBT2MEO NGS 2 HWTHUF L7127/ A5 %
FH L, OFEAWIEEE S, WEBREFORM, SHEDFRANET 2179 2 &1 X ) FEHIMERE. N
FAHE DS - (BB T 24 L. ORI D W2 ) A7 BEIEERIED 720 OG22t %
EThbH, EHIT, EMEICOWTIE, WEERTT 7 F > OFEPEIC OV TOMET 21T ) o

(v
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B BT DA O ) DR & 720 TR TS

SIEARES

1. EEIMEE O

(1) EREHRRBREIIBIT S 3) 2AF VI EEE T O

2020 4E T U8 2021 FFIZpHES Az a ) AF > (CL) @ MIC2 u g/mL Ll EDRRERH IR KGR (4
Sk K 108k, FB1ER) KOV IVEALT (38 : 164 #k) 1I22W T, Mahazu 5 (2024) @ multiplex
PCREEIZE ) 2) A5~ (CL) MEEIET (mer-1 ~mer-10) TR U720 € OFEHR. KIHE T3,
mer-1 320705 1RR, K5 10 Bk, 38005 1 8k, mer-3 S5 1 8k, mer-5 3R H 30 5 1 Mk &
nWze B, BMHFED mer-3 13, mer-1 (REHRP OB SN (K1) —HTPVELRTALIZVWTNO
mer BIZTHHRH SN o7ze TNHOMD I B, CLIMEERFIREHKRIZOWT, kit —7
Y=L BET ) NENT 1T o720 Phylogroup (3t MIBWTIREEEOSEE SN, B1A (7#)
PRLE . RNT AR (58k) TEholze —H. B MIBWTHE/MREER S b B2 B
1RO A TH 5726 Sequence Type (ST) ZTRTO|RTELZ > Tz, T2, 2021 FEICEES LT
mer-1 R A6 HRONBERIZ, 77 A3 FORIFI % 4T 9 PlasmidFinder (https://cgefood.dtu.dk/
services/PlasmidFinder/) 12& 0. Incl2 79 A I FERATH I L bh o7z,
BRREHRERIZBIT 2 3 2AF VIR R T ORAFIESEEM L T 2@ % I3RS N R h o
72 TNETHEHROTVEA T T SN TW2b Do, 2020 412 2 K3 1k KN 2
SR T mer-3 BIETHHER S NIZZ LD, Gtk T ORIET-FIPERSL IR IMENN S FERSLETH 5,
(2) BEREHRRGRICBIT S 2) AF VTHEEET (ner-5) RE 77 A3 ORI

2010 4EA 5 2015 R ICfEEER S (4. K. B) o0 NKBRO 9 b, mer-5 BT 2 RET
% 26 BRIZOWTNA Ty FT7 Y TV K 5T mer-5 533> TV BEIRT I A I FORE % BUS L.
ZZIFE S TV BMHEEETOMBE T Inc MOREEZTTo72 (K1)o 7T A I FIZHE- TV AIRME
BRTFOBIILILH 1l EN) =2 a BB o7, mer-5 DAEDFES>TWALIncFIDO T T AIF

10 30
§ @FZimer-1 4 @Zamer-1 K Z=3mcr-13§ B mer-3 4 zAmer-3 R E==mcr-3 35
4o
g m— mcr-5 4 m— mer-5 B mer-5 38 —MIC2 LA E e MIC4 LA £ .1
1 3
I mi
N P
4 6 x
N o
3
+6 15 3
X &
S 4 So
= HF
@ 10%
7 :
% -3
l\ 2 ~
h 5
R ﬁ/\
I-I g‘
0 E i ﬂ i I 1 0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

1 ¢EBEBRUBEBLEGHXABRE
) 2 F U&= F (mer-1 ~mer-5) DO
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ANERLA TR A O TR REN S AR AR 58 - A% T B8 IV BT IS IR T B 195 AR /NS B e AR B T

K1 mer-5FZEBETZXIFR

No. of
Isolates Source Contig length Resistance genes Plasmid types resistance
genes
23-Ec-B-230 Bovine 11623 mer=5.1 ColRNAL1 1
24-Ec-P-72 Porcine 45345 mer=5.1 IncX1 1
27-Ec-B-117 Bovine 60037 mer=5.1 IncFI(pCoo) 1
23-Ec-B-2 Bovine 63337 mer-5.1 IncFIl(pCoo) 1
25-Ec-B-35 Bovine 68021 mer-5.1 IncFll(pCoo) 1
23-Ec-B-246 Bovine 70101 mer=5.1 IncFII(29) 1
23~Ec-B~111 Bovine 70125 moer=8.1 IncFII(29) 1
26-Ec-B-165 Bovine 70554 mer=5.1 IncFII(29) 1
2]-EcP-20 Porcine 74286 mer=5.1 IncFII(29) 1
22-Ec-B-66 Bovine 75139 mer=5.1 IncFII(29) 1
26-Ec-B-19 Bovine 77816 mer=5.1 IncFlI(29) 1
23-Ec-B-216 Bovine 77825 mer=5.1 IncFII(pHN7A8) 1
22-Ec-B-4 Bovine 100633 mer=o :E;‘;legﬁ';;)mm Dinet 1
24-Ec-B-164 Bovine 21222 mer=5.1,mer=5.1 ND 2
22=-Ec=P=33 Porcine 66256 blarem-18,mer=5.1 IncFIL1 2
24-Ec-B-164 Bovine 70418 blarey-18,mer=5.1 IncFII(pCoo) 2
24-Ec-B-162 Bovine 73079 blarem-18,mer=>5.1 IncFI(pCoo) 2
23-Ec-C-40 Chicken 128849 mer=5.1,tet(A) IncFIB(AP001918)_1 2
27-Ec-P-94 Porcine 73426 aph(3")-Ib,aph(6)-Idmcr=5.1,floR IncFll(pCoo) 4
27-Ec-P-95 Porcine 73432 aph(3")-Ib,aph(6)-Id,mcr->5.1,floR IncFll(pCoo) 4
24-Ec-C-191 Chicken 127138 tet(A)mer=5.1,qnrS1,sitABCD IncFIB(AP001918) 4
22-Ec-C-148 Chicken 127186 tet(A)mecr=5.1,qnrS1,sitABCD IncFIB(AP001918) 4
23-Ec-C-90 Chicken 128475 tet(A)mer=>5.1,qgnrS1,sitABCD IncFIB(AP001918) 4
24-Ec-C-143 Chicken 130648 aph(3)-Ia,tet(A)mcr-5.1,sitABCD IncFIB(AP001918) 4
25-Ec-C-36 Chicken 129772 tet(A)mer5.1,qnrS1,sitABCD,, dfrA 14 IncFIB(AP001918) 5
aadAl,aadA2 blarem-18,tet(A)mer—
24-Ec-P-72 Porcine 142733 5 1.cmiAT suld dfAT2 IncFIB(AP001918) 8
. aph(3)-Ia,aph(3")-Ib,aph(6)-Id,blaTem-18,blacTx-m-
26-Ec—-B-209 Bovine 211953 2 tet(B)mer—5.1,catAl sul? IncHI1B(R27)_1_R27 9
aadA2,aph(3")-Ib,aph(6)-1d.ant(3")~Ia blarem-18,mcr—
22-Ec-P-12 Porcine 155101 5.7,0mlA T floR,sul,dfrA1,dfiA12 Inof TWrGoo) 1, pGooin 1

cN 1.IneX1 1

(60Kb ~ 77Kb) 7284 H kAR 9 # B ORH KAk 1 bk S s iz (R 1 IR ) o F 720 mer-5 &
OB-5 2% <—BHBIET (blawgys) 7F-72IncFII DTS5 A3 F (66Kb ~ 73Kb) 484 Hsktk 2 #k
B ORI RRE LS (EL1OF L v PEEEsy). mer-5 OMIZT ~ 594 7 ) ifEEET (tet(A)).
7t aXxu itEEET (gusSl) ERFEoTnDE T 5 A3 F (127Kb ~ 130Kb) A5 I3k 5 #k
Mo (FE1 OREED) . mer-5 OMIZT I 7 7Y 2y FiEEET (aph(3")-Ib, aph(6)-1d) K 1*7 10
V7 == VIFEEET (loR) D3> TWwWbH T I A3 K (73Kb) RHFM 25 (Bl 0
) M En, D EOKRELD ., FMICERN LTI A3 FPILE > T AT REME K U4 & KT
DT FTAI FPILE > TWAIREEAITRIE S N7,

(3) Wik A F ) VitE#Ef 7 Ko EkE (MRSA) OfEMT

2018 4 5 2022 I Ty L EHORD OB SN REME A F ) ViidtE#E© 7 87 2KK
(LA-MRSA) I22WT, &%/ LM & £t L7z, #EIETRIE, ST398 25659% (58/88 #%). ST5 %
273% (24/88¥k) Tad 1), ST KB % 5 72, ST398 @ spa Kl 1% t034 75 82.8 % (48/58 ¥k ).
SCCmec lid Ve BIA3689% (40/58 #k) L FTH V. 914% (53/58 ) DOFkiL. HisrEEET (czrC)
#RAEL TV, (K2),

LA-MRSA &, % ORMOPHANI R $ 2 B R T2 06 L. ST398 srfikkix, 458 #k (100%)
N1OFE 2207 FI% A4 27) VIFHEBRIET (ter(K), rer(L), ter(M)) 28 L TWzDIZxf L,
ST5 43 BERR I 24 #krb 14 ¥k (583%) DADT b T4 7)) VifEfE T (tet(K) . ter(L)) D1 2o% 4
LTBD, wiFhberM)zHELTWaho7z (M3(A). v7u T4 FigtE&EEFIZBE L T,
ST398 7 HEkk D 25 ¥k (431%) 751 DO EEET erm(A) 721 erm(C) 2 L T 72Dk L. STS
SIHERE T 17 Bk (708%) 25 erm(C) A LTz Wi d erm(A) A LT ihro7z (K3 (B))o
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tet(L) + tet(M)
tet(K) + tet(M)
tet(M)

tet(L)

tet(K)

erm(C)

erm(A)

B BT DA O ) DR & 720 TR TS

STHY

m ST5
m ST7096

m ST398 m ST8

m ST380

/ Spa type 2?{’
‘ﬁ.
q

m ST8632

@

5% \

wt034 wt571 w07-02-25-02-25-34-34-24-25 » UD

SCCmec AT EE T

mVc(5C285)  mV(5C2&5)  m V(5C2) nerc () marc(=)
m |(1B)or IV(2B) m Untypable
ST398BI PR DR /

2 FXEBERD MRSA OEIR

(A)TETRACYCLINE

o

20 40 60 80

mSTS mST398

(B)MACROLIDE

10 20 30 40 50 60 70

mSTS5 mST398

(C)LINCOSAMIDE/STREPTPGRAMIN

Isa(E}+vga(A) =
Isa(E)+Inu(B) + vga(E) =
Isa(E}+Inu(B) + vga(A) i
s (B NU (B
vga(E) m
vga(A) —
100 0 10 20 30 40 50 60 70 80 90 100
(%) (%)
mST5 mST398
(D)PHENICOL
/7
ST5
e —
ST398
0 10 20 30 40 50 60
(%)

m fexA mcatA

3 FKH% MRSA P RE ¢ % EHIMMEEEF (ST398 VS ST5)

JyatIF/ A NLT MY A Y VIEEE ISV T, ST398 4Bl 62.1% %% Isa (E) +inu (B)
K L. ST5 7 #itkiZ vga (A) BIZF D 100% 2 E L. 22055 #Ek (83%) b Isa(E)+ vga(A) @iz
FEBEELTW (M3(C)).

ST398 B L USTH id, FNFN 204k (345%) BL U128 (B0%) DTEERKIZBNWT, 7z=a—
VIEEIE T fexA 2 LT 7o carA (513 ST398 43 BER D AT STS SFHEMRIZIHAE LTV h o
720 LED X912 ST398 #k & ST M TIIIRA T 5 MMHRETFICEVRD LN (K3 (D). F72.
FJelZak 7z & 9 12 ST398 7 HEvk D 91 4% DY AT =B T2 RAE LTz (M2) #HREEDbED L,
Z AN B £ OHEERTH 14 (2 B8 9 % HEIRUE A LA-MRSA O ICKE L FS LT b REMEZ R

[/71:0

cgSNPs AT OF R KK D ST398 #r & ST #RIF L MHRD MRSA L 35457 T A5 — 2578
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SNz (M4 KT5). T2 ST OFkIZ, SRERLEEER T (sen, sak, chp) & RWTWiz, lEoZ
EMS, BHE LA-MRSA 25k MERE L. BAEORKEY CHE L 2 5 HEEIZSD L 2 AW,

z £

g

e s 3

T & 5 0B

5 2 £ ¥ o ¢ x
8§ £ 8 %358 8§ 3

R3-S-T19-1-1
RA3-S-T21-2-5
R2-S-T11-1-3
[ Re-s-Taa-511
R3-S-T20-1-1

R4-S-T55-3-1
Ez-s-nzq-zv

drR&S—TZ&:» 1

R4-S-T27-3-1
R2-S-T13-4-8
F—R1-5-014-3-14

R4-S-K17-4-1
R3 1-1 Source
2 =
s Human
[-R3-8-K9-1-1
-F7-1-10 Region
14-4-1 A
R4-S-T17-1-1 -
1 .| EHQ-S-KZI-‘-! =
R2-5-H16-4-16 o
R3-S-T47-a-1 2
.r_f R2-5-T43-1-22 Cluster 1
R3-5-T49-4-1 aen
usa
Denmark
ST
sta08
stizz
—55-103-051 St
R4-S-T30-5-1
R4-S-T13-1-1 . 1B)or V(28)
vise2)
viscess)
1 2 va(sc2)
R2-S-T21-5-9 Ve(SC285)

R4-S-T38-4-1

R1-5-T21-2-10 Mesh
R4-S-K24-1-1 I unypave
55-100-120
A3-5-011-1-1 Spa_Type
Ra-e-04-2.27 Cluster 2 1034
R3-5-010-1-1

1451
R2-S-03-1-25

R3-5-H18-4-4 - s
:‘z.ss..:"‘:_.‘. ,‘; Cluster 3 e
P23-03_SW181_1
i R4-S-K: leucotosxins
4-5-K23-2-1
— R4-S-K22-2-1 Cluster 4 Wl i pvauksey
AmigH Riidea
'EHZ-S-Y‘i‘ -2-19
H30-5-T-91 Cluster 5
», R2-5-T39-3-17
: R1-8-T37-1-21
R4-S-T16-2-1
SA0479
'sA0052

L sazess
THI2018-120
N1195

00005 _
4 cgSNPs f##fr _ST398
s £
g £ 3
g 8 E = §
8§ 28 &8 2% 8 § %
—R4-5-T8-2-1
R4-8-T10-4-1
R3-S-T7-6-1
R3-S-T5-1-1 Cluster 1
[aa-sws-s-l
R4-S-T11-4-1
L—H30-5-T-174
Source
R3-5-T1-1-1 "o
Human
R2-S-T48-4-23 Cluster 2
Region
R2-5-T40-5-18 .
U M -
R1-8-T32-5-13 = o
—[ Cluster 3 .
PN
R1-8-T17-2-7
o s
H30-S-T-99
_1: Cluster 4 =i
@)
H30-S-T-32 w(Bas)
s
RA-SKEA B viscaas
[
R4-S-K10-3-1
Spa_Type
[R4-S-K9-1-1 903

010

11560
21388

leucotosxins.

W osue

R4-S-K27-2-1

1

Cluster 5

R4-5-K18-1-1

R3-S-K4-5-1
_ERAG-KZB-M
R4-S-K12-4-1

L —R4-5-Ka-3-1

Amgpg

0.0005

— 5 cgSNPs ##th _ST 5
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B BT DA O ) DR & 720 TR TS

ZOEFEED Clzollid, MEAIOEE 2R OME, #Hsrofiix, vERDMROEEZ ST E L
TOMMAICHIRET S22 L, 2L T, BKH¥K LA-MRSA 2 MMIEFEESELR VL) ICTRRY., HHE SO
AR EMET 22 EPLETHLEEZ LN,

(4) BRESRAMG I B 2 B PBEEE O fFbT

2004 fEH 5 2007 SEICEER2 S GBS N T M I A 2 ) VIERIGH O 9 b, BAEERBRCTH
MO EERTFPMEE SNk AT, R EBEEEERORETZTIAIFENAT) v FT

ryTVIZE DL (R2),

PR SNz, 72, €D 9 B 3HRITOWTIAL
A, RERTANTIT—

TR 5

Bl (A3—2100%.

—33 99.97 ~ 100

& EESNLHEISHIS LR 22T I AIF
Gk EREIEERORETH T I AI FRILBL L
%) (B16). LLaT DS THE

®2 TIZXIFICELBMEEETFOIEE

H5H | RERORERET EEShBET "*5*”’7;7‘;;’5‘%% (SN TS AR T HRIET,
16-Ec-P-53 laph(3°)-la, tet(A), dfrAS laph(3')-la, tet(A),dfrAS laph(3)-1a, tet(A), dfrAS .

17-Ec-P-49

laadAS, aph(6)-Id, aph(3")-Ib,
Iblatem-18, mph(A), tet(B), catAl,
Isull, sul2, dfrA17

laadAS, aph(6)-Id, aph(3")-Ib,

Isull, sul2, dfrA17

\blarem-18, mph(A), tet(B), catAl,

aadAS, aph(6)-1d,aph(3)-1b,
blarem1s, mph(A), tet(B),
lcatAl, sull, sul2, dfrA17

aadAS5, aph(6)-1d,aph(3“)-1b, blarem-1s,
imph(A), tet(B), catAl, sull, sul2, dfrA17

17-Ec-P-82

blarem-1s, mer-5.1, catAl, tet(B)

IblaTEM-1B, mcr-5.1, catAl,
tet(B)

tet(B), catA1

Iblavem-18, mer-5.1

isul3

isul3

aadA1, aadA2, aph(3')-la, . )
B aadA1l, aadA2, aph(3')-la, laadA2, aph(3')-la, tet(A), )
17-Ec-P-86 zgw-m, mcr-5.1, tet(A), cmlA1, tet(A), cmiAd, sul3 emIAL, sul3
18-Ec-p-42 [1B0ALjaadAZ teUAY GRS arAT, qadA2 et A) amiA LR v or e ) st i laaaa 2 et A), amlAd sul3

19-Ec-P-07

laph(6)-1d, aph(3")-Ib, mcr-5.1,
tet(A)

laph(6)-1d, aph(3")-1b, mcr-5.1,
tet(A)

aph(6)-1d, aph(3")-1b, mcr-5.1,
tet(A)

19-Ec-P-66

aadAl, aadA2, blarem-is, tet(A),
tet(M), cmlA1, sul3, dfrA12

\aadA1, aadA2, blarem-1s, tet(A),

tet(M), cmlAl, sul3, dfrA12

aadA2, blarew-s, tet(A), tet(M),
lemIA1, sul3, dfrA12

aadA2, blarem-ie, tet(A), tet(M), cmiAl,
lsul3, dfrA12

FF T AOIORMEREF LTz 0— LRRIGEEF A RRIEE
BF:T7I/VVAVRRAMERET & B -5 2 L RMIERE T A EIEFICERE
BT 73/7) 3V FRAERET LY AF VEREF AR R EE
:DonorDREREF . EEENIHRETF . DonorD TS RIFHRE T HBMETF (FLIIEEESNTSRINHRET HBRET) HRLIT—HK
:DonorDRAMETF . FEESNISRIETF . DonorD TS RIFARA T HBETF (FFEEENTSAIFARAT HRET) 2 — B

T/ AL FREERIETF: a0dA2, aadAS, aph(3))-la, ant(3")-1a, aph(3")-1b, aph(6)-1d. B-5 78 ARTHERETF: blarems. THIH 12 REHERE T tet(A), tet(B),
tet(M), A RF U TEBETF: mer-5. 7 =a— LRTHEBRETF: catAl, cmlAl, RV T4 7 IRREEBETF: sull, sul2, sul3. M) AT LF: dfrAS, dfrA12, dfrAl7

neo

catgltS tetB

/7'

\

‘ " ...

‘— e e, /
S RN
W ) * e,

B 17-Ec-P-49_TC.gbk
B 17-Ec-P-49.gbk

tral
. B pangenome.gbk
traD S
2N * A EEROTS
\ . ovac AEF
traQ__ ) __cvaA F HEBROTSRAEFR
traN—
= HE -—aroH
trac— e P
trav—"] :‘-fes
traJ/-?‘ elmGT
- ° .
fimA ~ . 2
ssb B/ % ” ‘,/ ) yciC
o008/ e P \
iutA ..lllllll‘ . \ tdeA
b, mach
eno repg OmMpT

M6 ME5kEESREKRIRETSTIXI ROER
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MIICH B BRSEED b /e (Makita 5 2016). 7 FIH A7) YROFHE 70T A7 2= a— )it
PEIRR S B-T 7 % LREFOMHE Ve FOA ML T A ¥ UEERICOWCERLAZEZ A,
COMMICE) T NI A7) YRMPEEET & 7 2 =3 — VRMEEET RO B-T 7 & L5001
BIaFET7 I/ 7)) a3y FRIFEELZ TR L 77 A I FIZHEo TRRIEEI N TV Z L2345 R0
FENTCH O 2 o720 F2. TV AF VIREBE AT I/ 7)) 2 ¥ FRBEEEFERLET T A 3
R THRFIZIRESI N Tz TRHDOFERNS . HEOWEEE T2 EH—D 77 A3 FIZFEsT
RS, BRICEHEG L TWA Z EAVRIBE Nz, SIHAIOMHHICH /2o Tk, 79 A3 FEOWH
PEZZERTAICOWTEE L, [ ICEAIEE S T AMEE STV R HIHA OMA S bEIZDOWTIL,
HBIROW RS E5E L CHEEICIHRNA % BIRT 2 L8V H 5 L E 2 b1z,

(5) FWRORMHRE 3L 7 70 2K VRO PR

2017 4EH 5 BIIE SN S BRI MERE T = 5 1) > 712 X VIR O RME R KB E TF 3 A+
7 7 BARY CREAE AR (CTX M) K& &) BERICHER S 7z 2021 LIRS 58 S
7RO 7 ARATIZ LD . CTXM LB T2 /A LTV 7z KR 24 4%, MBSk 130 ) 6, Kk
19 %k (792%) KU 128k (923%) T7F A3 K5 CTX-M BUBE T2 S iz 720 7
) LIRNT % AT o 72BREHIZB W T, ST M - MR - A#MHEAHE TIE ST131-025H4-B2 5 b £ <
CTX-M HLEIEF Tl blacrx sy 78 b % RO H LTz,

CTXM HEETRE 7T A X Fa i IS L 72455 blacrxagr (& SERITHVEE(S T aadAS. aph(6)
Ad, aph(3")-Ib, sul, sul2, tet(A). dfrAl7, mph(A) ZRAET 5 IncFET 7 A3 F&, ZOMOIEH
I EE T2 EIRELZWVWINCF I AI FO2009 4 TDOTI7AI FLEIZHL I LRSI
720 blagryaas (& CTX-M27 B & [F &k, SEHIMEEIS T aadAS, aph(6)-1d, aph(3")-Ib, sul, sul2, tet(A) .
dfrA17. mph(A) #RE TS IncF R 7J 2 I RO, kA4 2EXREEBETFREDONNY — V2R T
IncF &I, IncI ® 75 A I N2, blagrgai (& FOMO A EEL T2 2 A L 7%\ IncB/O/K/Z.
Incll, XidIncF #7523 FEICH D EDMER SN (F£3)

B T  MERR EN72 blacryyy # AT 5 IncF 75 A 3 Fid, #/ Tl e MEBSHEDS b
B ST W5 Z &b BEILEW I BT B HURA OEE M H ORI O ML, FARN 720 i 2 B F A E Z
EEZ LT,

b=t

R 3 AADRIEHREK CTX-MEEEFRET 7 X I FOMIK

Resistance genes and antimicrobial agent classes

B-lactamase n‘:;nst::i:j(;f plasmid type Aminoglycoside Quinolone Sulfonamide Tetracycline Trimethoprim Macrolide
blaCTX-M-27 8 IncF aadA5 aph(6)-id  aph(3")-Ib sull  sul2 tet(A) dfrA17 mph(A)
blaCTX-M-27 4 IncF
blaCTX-M-15 i IncF aadA5 aph(6)-id  aph(3")-Ib sull  sul2 tet(A) dfrA17 mph(A)
blaCTX-M-15 1 IncF tet(A)
blaCTX-M-15 1 InclF
blaCTX-M-15 1 IncF aac(3)-lla qnrB4 sull dfrA17
blaCTX-M-14 7 Inch/ DA,

Incl1, IncF
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2. BMHRRERMEE O
(1) Actinobacillus pleuropneumoniae £ 4%/ 8RR O fHT

2018 4F K UF 2021 SF IR DK, LB S N2 B9 e v 7ze SRHDRIZOWTET /LY =7
IUAZESTRIZ 7 M7/ LBEH 20 L, ERERT EEAMEEEZFOBREZITo72, 261,
cgSNPs 122D { ARHB OIERIZ & o> THRIBOBZBIREZRE L 720 ZOKR. IER 2 (712%) »°
RHL L. INETOHE LR TH 7258 (Moriocka H 2008). IMiEI 6 (136%) K NIIER 15 (6.8%)
AEIML. MmER 1 (1.7%) ROMER S (34%) 134 L Tz Sl oZ i, HARTIZ, M
HEHL -2 bBRIZWRELCT IV FUDPEIMEHINTBY) ., 77 F yEMEPENROTITICE %
G2 - Retk 2 RIE L7z Apx HRBEE T ORA L B E FFETH - 72 (Frey 5 1993), Rl Tl
RIIMER 127 T A Y =12 rnTwi (K7), MEM2TIE22007 7 A8 —dEEIN, &
7 7 AY —NTH CHIEHN TEBE LSS LTz (K8), ME&EETIE. 7 I3 A4 27 Vi
Db % (322%) . RWTHIV T 7 HIME 153%). 73770 3 Ptk 11.9%) Th - 7
625% DFRIE, H—KBEREDO 70V 7 2 = 2= VIFHEREZTF 2 I E LOWTROMEEEF S RE LT
Wihhole DLED X HIZ, &7 LAENERD S BEER T & EHMEER T 2 R I L,
PR O BIZR 2 BE M 2 8B T 5 Z L 3T & 720 BEED T 7 F > ORLERIR & BRI IR T2 5458
JRE > TWABUREMEEH 505, FHIRZERBRIC L D IEENROH 5 HF 2 FIRT 22 EHTRETH S
EEZ NI
(2) Lactococcus garvieae T 4455 BiERR O fRAT

2021 SR ICIRER D 7 ) 20 B ol & L7 L. garvieaedQ ¥ x 720 &7 AATIZ XD L R EET
EPLW AT B R TF OFTE. KOS HERB OBEHEMRE R/, ZofR, MR T (B
Lactococcus formosensis) 7% (825%) Db % <. IRWTIMIHERL 1T (175%) 73% D0 o> 720 ¥ LW IER]
ESNTVRIMEN MTIXREO 5N e oz MHER T & MiFER I SR E ROy — 121

® 3
238 3

R3-
R3-
R3-
R3-|
R
R
H
H
= Year
& - | EZ0
H ~ [ 2021
L8
o ¥ oy Region
R si%s B
H30-PLA-2 ™
R3-PLA-20
R3-PLA-25 a
R3-PLA-24 B«
R3-PLA-14
AT -
R3-PLA2 -
R3-PLA-D
RABLA G2 B
e
RS:PLA-1 Serotype 2
[30-PLA-23 = swogie’s
H30-PLA-22 Serotype 6
H30-PLA-30
L i
R3-PLA-1 sempets
R3-PLA-16
H30-PLA-
H30-PLA-
RS PLAS
R3.PLA-13 . .
H3g-PLA-18 CS: fhE - PUE, HT: Jbimd - 3ok, Kl: i, KK: B
H30-PLA - RS-, KY: M, TH: 3858 - dubE
Hi0-PLA-32 ApxI~IV: HEFRBEF
H30PLA 16 72/ 7 Ay FRERIET: aph(3)-1a, aph(3")-
u;;o:F&.—zs b, aph(6)-1d. B - 7 7 & LAMEEIETF: blarogs
EOPLA ST B FrTY 42U S RIRIET: tetB), teflH), 7=
opEA T ] E I A ARTHERET: cathl, 274> S IR
H30-PLA-1 003 = BIETF: sul?
7 A. pleuropneumoniae O & &Ik
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EWYRH o7z, VravA v T 5Nk d % < (85.0%) . IkRWTIY) 20~ A ¥ Vi (12.5%)
Tholze DHIOREELEHE LT, T34 27 ) vz 2u~vA > yOifEREmI L, ) ravw

& 2 3z o
c - s =~ X o .
L g g o3 § 2 2 2 ¢ 2 B8 £ o3 9o
§ 3 F: 2 FRROLEYOROG
R3-PLA-22
R3-PLA-21
H30-PLA-5
H30-PLA-4
——H30-PLA-3
———H30-PLA-19
R3-PLA-12 | |
[HSO PLA-32
R3-PLA-5
R3-PLA-4
R3-PLA-13
H30-PLA-18
Ena -PLA-16
H30-PLA-9 [ |
H30-PLA-30 Year
FHSO-PLA-ZQ W o
H30-PLA-14 2021
R3-PLA-2
R3-PLA-1 Region
H30-PLA-23 o8
H30-PLA-22 . l -
R3-PLA-32 = @
R3-PLA-31 B«
R3-PLA-11 || |
H30-PLA-20 ™
CS: i - PUE, HT: dbiEd - ik, E;Ie: . KK B

PLA- - B{ERE, KY: AU, TH: 387 - dbbe

LA Apxl~IV: BEREET
L__[H30-PLA- 72/ 7 3y RRIMEEET: aph(3)-1a, aph(3")-
ey Ib, aph(6)-Id. B - 54 % LRTHMRIETF: blaros 1.
H30-PLA-10 l T b IYA 0 U U RIMEEET: tedB), tefH), 7=
R3-PLA-3 QA— LVRMMEEEF: catAl, RIL7 > 7 3 KRt

H30-PLA-1 seon BET: sul2

X 8 A. pleuropneumoniae (MiE#E 2) OEFEMIR

R

g
L s
I

1sa(D)_R
1sa(D)_V

erm(8)

R3-Lg-Aq-182
R3-Lg-Aq-159
R3-Lg-Aq-207
R3-Lg-Aq-168
R3-Lg-Aq-37
R3-Lg-Ag-129
R3-Lg-Ag-141
R3-Lg-Aq-101
R3-Lg-Ag-144
R3-Lg-Aq-87
R3-Lg-Aq-167
R3-Lg-Ag-130
R3-Lg-Ag-114
R3-Lg-Aq-136
R3-Lg-Aq-104
R3-Lg-Ag-50
R3-Lg-Aq-95
R3-Lg-Aq-137
R3-Lg-Aq-24
R3-Lg-Aq-117
R3-Lg-Aq-39
R3-Lg-Ag-118
R3-Lg-Ag-52
R3-Lg-Ag-112
R3-Lg-Aq-60
R3-Lg-Ag-138
R3-Lg-AG-53
R3-Lg-Ag-133
R3-Lg-Aq-164
R3-Lg-Aq-85
—R3-Lg-Ag-140
LRa-Lg-Aq-1
R3-Lg-Aq-32
R3-Lg-Aq-64
R3-Lg-Aq-128
R3-Lg-Aq-2
Relerence
R3-Lg-Aq-93
R3-Lg-Aq-63 . . .
RA-Lg-Aq-33 EM_R; erythromycin resistance, LCM_R; lyncomycin resnstance,
f:;‘-;;ﬂ‘g;s Isa(D)_R; reference type of Isa(D) (accession No. NG_071178),
Lo

L g-Ms210922A Isa(D)_V; variant type of /sa(D)

Lg-MS210819A

IsaD_V

Isa(D)_v1
Isa(D)_v2
Isa(D) V3

1sa(D)_v4

Serotype

9 L. garvieae DEFEMIX
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42 YOEREHEML TWwiz, §XTO) 20 (¥ UG ERIE erm(B) 25/ E L Tz,
cgSNPs [2#£0 { R 3, DB MEN L Ic7 927 —fbEnTwaZ a7 (M9), 7
FAY —NTIE, [ CERNTHEES Z5HERS R DD o720 MER I OO A ZHE TIE, T A
U< A UiETem(B) 2 RET AP —2D 7 A7 —12F T -T2 (M10)o erm(B) &EfnT
77 A3 FEIZHES Tz, DRANCHRE SN T 5  ER T OB EE-> Tw5b 7 F A 3 F(pKL0018)
EIMER I O¥DHFE-> TW5B 75 A3 K (pkh2101) OELH) &, S RIENT L 7 1EE T O#kDHE - T
Wb 7FAIF (pLg8s KU pLgl33) OEHIZ ik Lok, EE I OB Fio TWHTIFAIF
OEEFNIIZIZ—F L 728 (B /8= 98%., —EFE 100%) . MIFEM I OB FFoTnb 7IAI FLIidR
oTwiz (1D, T/, MEM I OMIF->TWAE I A3 FiZidn) A< 4 ¥ Yiitth&EET &

Lg-Aq-52

R3-Lg-AQ-05
R3-Lg-Aq:39
—R31g-Aq-118

RA3-Lg-Aq-117
R3-Lg-AQ-112

EM_R; erythromycin resistance, LCM_R; lyncomycin resnstance,
Isa(D) R; reference type of /sa(D) (accession No. NG_071178)

—Reference
R3-Lg-Aq-1

i SEEERREE=AR

K10 L. garvieae (MiER 1) OFFEMEIR

pKLO018
—< AN S B A B B B ek B -
N ()
—r.'rm“vr
b A e . o B e B A B o A e . o . e . o A e A A pkh2101
(Qiib=¢:11))
b B el et o R s T . T i, B . e, el s, i o, e, . i ol . B el 4 A p Lg 85
T (&A1)
r-v—-r-v'—"r--rr—r-r-r—rrv—r—r—vvrv—ner plg133
(fm;EBN)

I 100%

68%

X11 L. garvieae "R BT 375 A3 K
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ThIHA ) VIFHEETFERAE L Tl L, IER T8> Twb 77 X3 Mg Au
<AV UTIMEEETOAREZRAL TV SNHLORER2S, MEFER IO ME., 7851270~
B 20 A Y VIFEOHPICEEL TWwb EEZ N Frl-ZzMERIIBEHN SN o7z
M, SHROBNEENLETH DL, V) ra~xA v YOBREIEP T, T hIFA 200, T
Ey)y, 7007 2 = 3= VxR0 5 e, B ERERIC X ) B AP A 2 E IR T &
5T &R S Tz,

(3) BFHHWET 7 F 8k Uha3 65015 k) & BoborBErkok5

2014 4E2 5 2017 4EA2 1 AT O L B H R O 3 AT O K G RAER EFT ColE S iz, BEE R T
SNP-based PCR (Shiraiwa &. 2015) BgtEd 51 #kx v /zo &7/ LAY =V L/ AL 5 TRF 7 b
7 AEHERAR L, EN5OBEGIZOWT, BIFELET 7 F v OBERKRTH 5/ EH 65015 #k (L
ThEHR] L3 5.) 2B L L TSNP FEOEEOBM L U cgSNPs 12 X % AFM OVER 217 - 72,
S5, NEHHEEREB TR L. SNPEOEILE TR, ZORE. HHETIEZZWATREL 2
DD FAY = EEN (M12)s MEHBRERLZ TSRS — (FF5AF—2) 121340/, b9
1207 FAY— (7T A% —1) IZIZ 1L #EDJE L T /2o SNP Ol LB Tl /bR & g
LT, SNP 2SO0 THo7HRIFLIRDOATH o720 ZDOMORIZSNP BAT1 ~22 ThHo7: (£4),
SNP O¥FHIEIET Y LA THo7/2h 7T A% — 1IZET A 11 FRb 10 #RiE, /NEFHRR o 1221546
FHOWEFIZSNP 255 1) . D 10 Bk 5 ¥R TId 1338240 & H D312 SNP 25 - 720 F 72 11 ¥kh 4
BRT 62473 % H OHEFE 12 SNP 2 UF 582057 % H DA K LD b7z,

X512, INEHREEREE TR L. SNP B OELE Tz R T 30 T THACZ 1700,
5T EIZSNP #FE L2 2 A, I5ACH THWH TSNP 252 i &, 20/CH T 22000 %
FCTHoA, 0RHTLIPIHEZ CIDFit kol COERIHIFTDOIL2HATE. 7T A —
1 O¥RTEED S 7z 62473 75 H DD SNP K U8 502057 T H OEREDORE L H—THh - 72,

EAMED SNP D /N1) =2 3 V130~ 22 L RE LD DTk b o 7205, RHEBIENT Cld/haHik
DETDIFIAT—2LFNLINDI SAF—1 D220z SOV FAY—iddhT ) HETIZ
o lziS, 7T A — 1 OBROFIZIFMRICL - THELLEEZONDIERENR D722 b, HE
EAHTH LA, 77 A5 — 1 ORIZROENRLEERETOMMRIC L o TEEPER LR TH S &
ZZbNize T2, WERIZBWTT 7 F Y EED S M E CORBTHHOMIZIE% { ®» SNP A3 L

77AZ—1
.
e
-
_| | sty
ey
| . pe s
- s
Y ssuen
o
-
=
e
[
=
t Jsucaa .
| E—
rossusss
v ——
T
s
" =
I = J7ARX—2
‘: [
t — ones Uh&Ftkr e
! e e
. =T RLZZX
v
_— =)
T
N
[ HRBSUE12
e
b
P
.
o
= 13
e INEFHIE
—_—
i
L‘i PLE:
o

12 BEASEEIMED cgSNPs (CE D < R
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x4 SNPEHEDNER

SNP Insertion Delesion Complex Total SNP Insertion Delesion Complex Total

29-PLE-1 0 0 0 0 0 28-PLE-25 7 0 0 0 7
28-PLE-8 1 0 0 0 : 28-PLE-11 7 0 2 0 9
28-PLE-21 1 0 1 0 2 H26-SU-E-53 7 0 2 0 )
29-PLE-12 1 0 1 0 2 29-PLE-11 7 1 2 0 10
28-PLE-6 2 0 2 0 4 H26-SU-E-48 7 0 3 0 10
28-PLE-16 2 0 2 0 4 H26-SU-E-54 8 0 0 0 8
29-PLE-6 3 0 0 0 3 26-PLE-15 8 0 1 0 9
H26-SU-E-10 3 0 0 0 3 26-PLE-17 8 0 1 0 9
H26-SU-E-72 3 0 2 0 5 26-PLE-12 8 2 2 1 13
28-PLE-13 3 1 1 0 5 H26-SU-E-46 9 1 0 0 10
H26-SU-E-37 4 0 0 0 4 H26-SU-E-79 9 1 0 0 10
28-PLE-18 4 0 1 0 5 H26-SU-E-45 9 0 1 2 12
H26-SU-E-66 4 1 0 0 5 H26-SU-E-41 10 0 2 1 13
H26-SU-E-69 4 0 1 0 5 H26-SU-E-49 1 1 1 0 13
H26-SU-E-57 4 0 : 2 7 H26-SU-E-4 1 1 2 0 14
28-PLE-12 5 0 0 0 5 H26-SU-E-43 12 1 2 0 15
29-PLE-5 5 0 1 0 6 H26-SU-E-16 13 () 2 1 16
H26-SU-E-35 5 0 1 0 6 28-PLE-10 14 0 1 0 15
H26-SU-E-12 5 2 0 0 7 H26-SU-E-33 14 0 1 0 15
H26-SU-E-61 5 0 2 0 7 H26-SU-E-42 14 0 2 2 18
H26-SU-E-44 6 0 0 0 6 H26-SU-E-52 15 0 0 0 15
28-PLE-2 6 1 0 0 7 H26-SU-E-34 16 0 0 0 16
28-PLE-19 6 0 1 0 7 H26-SU-E-58 19 1 3 0 23
H26-SU-E-39 6 0 1 0 7 H26-SU-E-9 22 0 1 0 23
28-PLE-20 6 1 1 0 8 H26-SU-E-32 22 0 1 0 23
H26-SU-E-60 6 0 4 0 10

77A8—1 (NEHKERBDIFRE-)

kv ity (Ohno 5 2023) KOV30 RKIC L CSNP I3 T LM E L o722 b b, 75
A Y =1 DRRIZOWTIE, NEHBELOIRELZTTREIIGEZETELZWLOD, £ 7 F v OEf L 1X
ERERRZL RN E TR S NARDIRI RS L CTRIE LERAP S TS0 &2 bz,

3. BRBULEST / LTF—42D5DHEH

mer A RKGH . BEBLAEGHRYTVESR T, LELROCESAAELHR Y v ¥anNy ¥ — Kk
MRSA., KJH% ESBL A RBRFICOWT, HFoMAL -7 2o —12L-oTRI 7 M7/ A0
HERFUS L., 7/ LT —%~X—A (Japanese Veterinary Epidemiology and Genomics. JVEG) (27—
7 % AT L7Tz0 2020 SELIBED b — & VOB HUE, Geffh F 72134 DNA 559 2100 %~ 7 v, 77 A
SRR 300H Tk o Tz,

AT % AT > - E B MG H K KGR B3RICOVWTHNMEREEFFLZEZ A, KBRHD
Phylogroup (2 & MIBWTITHEAEFE O E INSL BLE (37%) b % <. RWTAD (305%)
Motz (M13)s —H. & MIBWTHEIREMEKRE S5 B2 (19%) BXUD (66%) OF
Hl13/NE D o725 ST 1d Unknown % & 131 FEFHIZ 53040, ST10 23—F % < (7.1%). K\ T ST117
(64%) THotzo T2, MEFHFIZOBTIL B EEIZH 2N T OV —FL < (44%). KT 088
(4.0%) THh o7z RFEN TIE. BEIVRREROEIGE L o720 ST ROMIER 2512, K
WIEZ b7z b DTH -7z,

EHIT R IEF 12OV TUE, FHIPE ARV TICEE T 2 BI5F Th 2 mdf(A) (631%). 73/ 71
3 FIEREIE T Td % aph(6)-1d(389%) « K> T aph(3")-1b(380%). V7 7 HNEBEIZ T TH %
sul2(325%) . 7 b I 4 7 ) ¥ RIEEE T TH 5 tet(A) (358%) . tet(B) (13.7%) DIRA LD E o 720

F/o, B NEREEELZEATHLEIMMA LT 70 AR VI APEELT L blacyys 785 Bk,
blaCTX-M-14 7% 4 ¥k, blacrgyss 7 2 ¥k blacrxase 75 2 8% blacrxa 7% 1 R, blacrxas 2% 1 ¥R D HHERE
ENTzo blacyy, WERDHN A RE, blacrxy WEHRON8HRIZ, 73 /7)) 2 FIME#RET 2 RE LT
Wizo BIZIE, SHETEIHMALT 7o 2R YEANIKR SN2 Lidnvb oo, LIEE, fEol
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Phylogroup

. fibgich:]|
F U/cryptic
12 ; e

2; m AMRIE{EF \

E
D 7%
7%

cryptic | o

2% -

c oss |
1% Y 4%

B2
2%

150
100
50 I
0
tet(A) my

K mdf(a)  aph(6)-1d( aph(3")-Ib sul2

Unknown

191 770 295
69 1011 10148 5869 3107

13 R4 BHEERKEEDMEIR

BT, 77 F OINNERERIZE 3L 7 7 0 AR U 2RE L CHAES % @IS/l H 235 b
ENTW7zo UL, 2012 SEICBMOKEER 20 b AR HIRIZ, IR0 LA ORI ZR LA ETZD
EHMIE R L, AEEEFED S BERBO@BMA SN2 81I2d ), B3R T 72K Vi
OEREHIEE NIz, BIE, TI/ 7V aY FROAFIATIRAPLT AT U0, # 3L
Z77HAR) YORDLYIZT 7 F AREFEH SN TVL L) ERbH . TN O@IGTMEMIZ X
D, FBIWMALT 70 AR VIFHEREFAEEIRS N T2 RS Z 2 b7z,

Tz, EEAEHEW» L e PEREFREICEZLRREH THLTF 7 A7) YO 7T A3 FUEmHEE
ZF (tet(X) 2REL TV L2 RKBRPGEHINTVDL W) FMEDPH L 75 (He 5 2019).
JVEGOT7T—% 2R L7z 25, tet(X) A L TV HHKRIIRBDO e o7z,

Db XSz, FRLAT—21280, fRETHMMEZFOREZ BBICHRH L, BRI B1T
M PEEEFIRA IR 2 R 2 2 LAV T & 7,

4. £&O

AFZETIE, Bk O FEHI R 5 L OWEME oW T, NGS # HIwTr / AfFHZ IS -
FaL7zo SNHDEMREENT S LI2E D KRDRA T 2 FEHN L EIE - R FHE 5T & #EFET 12
B L. BRI BIT 2 20 OBEFOGMKR BT 5 2 eATE . 72, T TRFNETZ
i CC, FANMMER B L OIREME OFED X MEFEOWT 2 EE T L EPiEL ko7Te TRHED
MEIZ, VA EHREZRET HODOEFENERE L GEIENL EEZABNL, =T, U F
YOEMEIZE T BWITIIIES T, SROFEE LTSN,

B4

5. ZMiEENDETR

(1) EERESEEE
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Fukuhara, H., Kasuya, K., Shimazaki, Y. Molecular epidemiology of methicillin-resistant Staphylococcus
aureus isolated from pigs in Japan. Veterinary Microbiology 273 (2022): 109523.

2 Ozawa, M., Shirakawa, T., Moriya, K., Furuya, Y., Kawanishi, M., Makita, K., Sekiguchi, H. Role of
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REREHRARGEICBIT 23 AF VIEREFOREIRICOWT. 26 164 [ H RERE 2274
2. 2021 4.

Q/NEEAM. FIER, BEZOA, 0D, BRHER, JIIVEEF. BHETE. BOFA Kb
KRR TOESIEREIC BT S 77 A3 FOMS. 5 165 [l H ABE P a7l s. 2022 4F.
Q/NEEAM, —BWw2 ), JIHH, MEHE, SREF. HEOKD L 4#E S L7z Actinobacillus
pleuropneumoniae DKW > — 7 T4 — % 72 PRIREAT. 55 166 0] H ARBREE 237l i 2%, 2023 4.
@JNVEEET. MHER, NEEAH, PR, REZOHR, FOH ) JEHBE, REJIERE, BT
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