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1.1 #R5iHF

LIl mwWH 3HMELEHIMDITRE
(Salmonella) , K5 T 4R A i 3 8 T % 8 & i A
BT I R FEA, ORAF T80 CH IR vk AH
BRI TR O AR A5 [ BE 2% 40 TR OR 8 0 (National
Center for Medical Culture Collections, CMCC)
PRIE S o b 1 B AR B A% FE VD 1] IR (Salmonella
typhimurium LT2) 1A [E B fh 25 & K e WF 9% Be 2
.

112 igR3t LB 1A A LB 355 IR 2,
JE BB H AR B A R STAE A H

1.1.3° 35 Taq DNA 45 . 10xPCR Buffer
(Mg** free) MgCl,  ANTP Mixture ,DL.2000 DNA
Marker, 4= 9 T. % 4 FR 2 7] (TaKaRa) ; 6 3 5
BABRIAF A 7GR, T AOLRERH A R
SIS

1.1.4 AWK (Polymerase chain reac-
tion,PCR) 51 blaw . blaoxs M blacx-y T34 FIilll
Fr B I 1,

&1 PCRY¥EBASIMFIIM=#KE

Table 1 Primer sequence used for PCR amplification and the size of corresponding PCR product
£ 314 591 (5°-3") BXBAEC FHKEbp B
blamy blaygy ¢ : TTCTGCTATGTGGTGCGGTA 50 307 [22]
blawy r: TCGTTTGGTATGGCTTCATTC
blagxy blagxyr: GCATCCACAAACGCTGAAAT 55 227 [22]
blagsar: TGCGAAACCCAAACAACAG
blacixy blacixyr: AAGTGAAAGCGAACCGAATCT 61 309 [22]

bldc[‘x—M—H :ATTGCCCGAGGTGAAGTG

12 NB{5EHE

FER P B (Mycircle ) , & [H Bio—rad 2w ; %
2 W 1% % %8 (GELDOCXR) , 3 [# Bio—rad 23 7 5 H1
WAL (Hema9600) , 4t 50 75 — L Py Bl 2 AU A B2
il ;-80 CHMIKIRVKAE (MDF-3286S), H A< SANY-
0 A7) ;4 CYKAS (BCD-205TA) , 35 &g /R ey A
RN )5 M TAE &5 (SW-CJ-1CU) , 95 M % Z& %8
SEARABRAE]; B2 % UR T HL(SP SCIENTIF-
IC wizard 2.0), 3 [H Virtis 237,
1.3 Fik
1.3.1 ZH &
13.1.1 WFIEAL 1 R v R DR 6 ) T bk 5
) WARA, TCR LA T LB g 5 A
5,37 Cik iR,
1.3.1.2  ZH R B- N B 0 A= R 24 P AT ¢
St JE P IS UE G B 2 25 P HBGE 1% Ak 4 1 B
W%, T 100 wL JC# ddH,0 # PCR 45 /3ty
A, B L 45 B bk DNA BRI, il F PCR A6
iy 245 P AR DG Gt SE R, 51 WL 1,1 E PCR ¥4
2 .94 CHIZETE 10 min;94 CZEHE 1 min, 1B & 1
min, 72 °C#Eff 2 min,35 1§ 34 ;72 CHE f# 10

min, FRAEAS [ SEP 15| 9 17 015 R GRS X
PCR /=it 4 G R B UK 704, THER UG R 4
FHISRY R &, PHPE PCR PR AR TR 2 R
¥, AR5 R 7 5 i BLAST 23 87 Fi LG XS
65 UF S5 PR S TR 2 5 58 AR

1.3.1.3 HinERKsieRe ks x5 g-H
Tk e Bt A R 2 Pk s L R 1Y) 3 R U ITT IR P
SRAGAREE SR, SRR R A 1,3,6,9,12,15 1%
K by JE B s A faoe vk (3R 2) . BEERAE T
B AR AR TR AR A AR 37 CHE 5% 18~24 h
JEARAFHE 1 ARTR MR 5 i ] G T 42 b A Bl AL Pk JBCEHS
1 ARE R RSB R s R s E
AR TR E 2 15 18, 20 5 A AR Y [F]—
HEPRIUR 1,3,6,9,12,15 UK 5y, Bibl &
DNA 4z , ¥ 3% H AR L . PCR 71 45 44 )7 5]
TN 1.3.1.2 45 o ARIEY B K AE AR
FRBERR A 28 o P4 18 7= DA ik iy
DAL 371 LSt 36 3 PR R 5 & AR A

13.1.4 AHETHRBESE WA PRELB 8 5%
SR AL IR W BB R, IR = LB RLE, 37 CHs
F% 20~24 h, ULV BRI B &8 O R TR
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Table 2 Information of the 3 reference strains prepared by vacuum freeze drying

WAk %5 gz il NCBI % cMCC 5 AR AEAE o 4 AR
RM_AST_SM 101 & T#®# &%  MK809203 47529 At A B blacyyss/blawy., ¥ 1K E E AR A 5
RM_AST_SM 129 ¥pé iy iM&#E  MKS809215 50993 A 25 A B blagy/blagi/blacyys ¥ 11 K H AR
A A
RM_AST SM 176 M XV 11K # MK809226 50990 At 25 A blaCTX-M-3 i 11 K & b AR S 4 8

F R P & PR, SRS AR VR TR
FI RN ¥ (R B BE RS 3~5 min, IR, 1l
A ETE 10°~107 CFU/mL,, 432 1 mL i %
FE T JC R PO B O R PR IE B A A
R 2 ACHE T B L2 | 2 A S 1 D MO
A BB VR T, e BT s T4 25~35
h, WIRTHRSE UG e R % E o, T 4
CHRAF AT . & 2 A8 J 58 ORE o an il 1 B
N

e, 3 Bk S % AR 4 500 9, £
VUM L2 (e, N 3 AR IS 28, 462 AR T 35 m
CE
1.3.2 SHEHR SR /0 3 R &
F) 500 JHEAE b BEHLA IR 12 6, 45 H 60 mL JC A
KER TR, FERE TR ER RGIRS G B
JEET B 2R 10 BT T VA B IR 100 L A0 £ A
WL, TR Y5 U A 15 F5 E 37 “CHE 57 18~24 h,
BEASFE A 3 AT F IR GB 4789.2-2016( &
s A ) 2 R 6 )P Bl TR 9 RSO A 0, X 4R
i 25 AT AL BN T5 25 50 BT PEAG AR S B 2 A 1
1.3.3 SH kR E R R
133.1 Z#fRetis WNSHEKET-80 C
WA AN T 22 T o AT R T 438 A e 1k o ot
KB HWIRTE 37 CCAEHL 13 d W76 B sh 25, B4
2 SN N UK 2 LIz i v TR AR AR B A A
W (e Ra e vk o XWHRAETE 37 C S % Rtk R
YRS 3 0, 0 ARG 3 UK, 43l DAl 4 52 K
% 01,3 ,5,7,9,11,13 d fivks , 4k 7 ik, WA
B E A5 R 5 7 R 1.3.1.2 5 F 1.3.2 715
1.3.3.2 mHIr AR e R XSRAFEE 4CH
S 7% MR BERERR UM A 30, A BRI 3 Ik,
M & SE 2 1,3,5,7,9,11d Fl 13 d B K Hh
K1,z )5, & A 1%, B 21,30,60,90 d,
LR 11 U, W3 TR RO 75 AR A i 2 3 R

4
BRI TRT- (R4

ST % B
L/

TR 4 TR

i 1 H A A RURT 1 S HHRREE G
E1 sZERGARRHEREE

Fig.1 Procedure of reference strain preparation
R E AL K A 1.3.1.2 15 F1 1.3.2 715,
1333 KR HERE  XRFE-80 C
()2 2% AR B RE R CIIAS 30, B ER KR 3
W Ml ES 3 A 1k, BIES 30,
60,90 K, J5 BIALIE O E A R g AT 2~3 A~ 4l
K 1k, T4 150,210,300,360 K4k 1 %, 3t
7 UK W TR RO A AR A 2 R U R AR 1
e KB )R 1.3.1.2 35/ 1.3.2 75,
134 ZSHEREKRMRGEMHE KT RIES S R K
(R PR SO G R e v, BEa R 7T KA
A E AH TR BE T 1 S5 56 & X 2 5 TR Bk RML
AST_SM 176 WFEPEEFITIR G EEH . B2
S B A S0 3 R 3 AR ARG 2 AT
ML 7 %3 % GB 4789.4-2016 F1 SN/T 1869-
200T #EA7128
1.4 HEFKITHHT

BT 5 %05 8 1 Excel 2019 SPSS 20.0 4154
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AT U Bt 22 O 2 50 B (Duncan 7%, P<
0.05) FIfE &, 43 4 56 B 08 S B 3 WOFA7,
2000 bp —
2 HREH Pl
21 #iREFEREREAREN 500bp

3 MR 1 blawy blaoxy TN blacyxy FEF T 230bp
BRI B — i BOR/N— 2, R B H bR AR A
e 15 AL AP BT £ 3t 4% (I 2: LA blacows
AR BT R AR ) o A AU bR F AR DI &5
REWACNERTC 22 5, R %722 (181 3. L blac.
s A B 3L ] 5] [ilﬁX"J'?%%)o 3 AR R
T, R A B— N Bt S B A= &K it 25 LT A
I 27 TR AR 1 T 2K

. JkiE M. 2000 bp DNA Marker; ¥Kif 1~8. blacxs
PCR #8455 vkaE 9. FLRHPEXS IR,
2 TZHEE PCR Y BHBIKASNER
Fig.2 PCR amplification results of antibiotic—resistance

encoding genes analyzed by agarose gel electrophoresis
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blaCTX-M-1 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT
blaCTX-M-3 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT
blaCTX-M-6 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT
blaCTX-M-9 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT
blaCTX-M-12 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT
blaCTX-M-15 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT
Cl“stal Co AhEA A A A dhhkd KA A A Ak A dkdhd dAhhA b hhhdrd Fhhrhrhrhhdhdd dhkdhhrhrrbhrhd dhkdrhrhrhhkx

R I e ey | cealeaadl] cealaaadl] cealaaadl] calaaad]
70 80 90 100 110 120
blaCTX-M-1 TAACTATAAT CCGATTGCGG AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG
blaCTX-M-3 TAACTATAAT CCGATTGCGG AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG
blaCTX-M-6 TAACTATAAT CCGATTGCGG AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG
blaCTX-M-9 TAACTATAAT CCGATTGCGG AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG
blaCTX-M-12 TAACTATAAT CCGATTGCGG AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG
blaCTX-M-15 TAACTATAAT CCGATTGCGG AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG
Clustal Co HHKHHHHHIE HHHKKIHIHH KX HHHIAHI K AAXHHHKIIE KA A I HHHH KT F X I KT XH KK
B B I B e IR I IR I | R Y.
130 140 150 160 170 180
blaCTX-M-1 CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT AAGCTGATTT CTCACGTTGG
blaCTX-M-3 CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT AAGCTGATTT CTCACGTTGG
blaCTX-M-6 CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT AAGCTGATTT CTCACGTTGG
blaCTX-M-9 CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT AAGCTGATTT CTCACGTTGG
blaCTX-M-12 CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT AAGCTGATTT CTCACGTTGG
blaCTX-M-15 CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT AAGCTGATTT CTCACGTTGG
Clustal Co HAKA KKK AKK KA A AR hhhh A A Ak hhhhh KA Ak hArrhdh FAArhhhhrr Hrhrrrrhhx
ceelecacl ciaalenaal PO | ceelecadld seeleceel] eelecadl
190 200 210 220 230 240
blaCTX-M-1 CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blaCTX-M-3 CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blaCTX-M-6 CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blaCTX-M-9 CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blaCTX-M-12 CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blaCTX-M-15 CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
Clustal Co D R R R R R R s e e R R I £ 2 e R R R
B I B IR | B I BRI IR | B . R Y.
250 260 270 280 290 300
blaCTX-M-1 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC
blaCTX-M-3 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC
blaCTX-M-6 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC
blaCTX-M-9 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC
blaCTX-M-12 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC
blaCTX-M-15 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC
clustal CO FHhAEAAKAAAAA HAAA A A A AAA AA A A A A AAA A A A A A A A A A AA A A A A A A A A h kA A A hhk
5 wiew > N = =
blaCTX-M-1 TCGGGCAAT
blaCTX-M-3 TCGGGCAAT
blaCTX-M-6 TCGGGCAAT
blaCTX-M-9 TCGGGCAAT
blaCTX-M-12 TCGGGCAAT
blaCTX-M-15 TCGGGCAAT

Clustal Co

Fig.3

*kkokok ok ok koK

A LB KRR 1,3,6,9,12,15 [REBRINITS
Bl 3 FRENRES blasyws 75 34 R

Results of blacxys sequence alignment in different generational strains
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i B T B %100 CFUBHL . B 77 2243 87 n) 20, B AL

H B TR RR RE TS AR R L 2R (F <
F i 58, B FH 95%, WL 3), £ 51k
AR R SR

R3 SEEMBAUFTESNRRBER

Table 3 Results of homogeneity variance analysis for reference strains

T & SS df MS F1{i FlsFA8  BAEME/%
RM_AST_SM 101 28 JA) 0.0533 11 0.0048 1.7414 2.2163 95
o] 0.0668 12 0.0028
RM_AST_SM 129 20 JA) 0.2226 11 0.0202 1.3694 2.7173 95
g0 0.1773 12 0.0148
RM_AST_SM 176 28 14) 0.1889 10 0.0189 2.7086 2.7173 95
il 0.0767 11 0.0070

TE R SS FaRFJ5 Ml df Rom A B MS SRR 1T 2%

23 SEHMBREMREER

231 Wit S HERRTE 37 CHEHS5d
Je P B A TS P BRI 2513 d B AR
10%~20%, % w4 B R FREE 10°~10° CFU/GH
7K, RIS BUASE , TR PR AR AR S R
(K 4),

A7 37 °C, AR [R] BORE 1) 2 25 B Ak 1 Ry

fESE BRI AG B PCR 47 3 2% 15 M 2
— S R BN E] BB 5. L) blagxows
MR A HRIKEE R ) . % Wbk B Ar Ik K2 fnds e
PERAF .
232 mMREN SHEWKT 4 CHEAE90d,
AN TR) s [R] B4 395 B 03 AR 2 FE AE 8.53%10°~5.57x10°
CFUM K, 1 TR 8N B BEAE 27 % 247, A
AR TAETCAE 37 CHF G AU A2 4k % R =%
FETE 4 Chi A feue M R4

4 CIWAFIE A [R] sf [] B H R & b b 5 P

Byap ki i, 45 2009 PCR 938 4540 U b o — | & 5%
Wi5e , i BER/INE S — 30 (B 7 LA blacwws FARE
AL B LUK 5 2R ), RIS Z Wbk AE 4 CIE A7
90 d FaE MR 4T,
233 KWIREMN ZSHWHK T-80 CH L 360
o, 25 A [ [) oy AN ] EsF i) e BB ) B o vl 33 R 4508
HAEAHENEEIE S (5 150 K5 180 K3z %
B ERS BE A L, WD TTvA AR ), T
TR A AR AE 10° CRUAR B9 K X L b (K
8), T WS % W R AE-80 CIAAF R EME R AF,

—e— RM_AST_SM10!
—e— RM_AST_SM129
—e— RM_AST_SM176

SR X100
Total bacteria countx10° CFU/i

[secainglE

Storage time/d

B4 SEEKI7 CEHETHREREEER
Fig.4 Stability results of the reference strains stored

at 37 C

M1 2 3 456 7 8 9 1011121314151617 18 19 20 21

2000 bp

1000 bp
750 bp

500bp
250bp

100bp

T BRI 3 AT RE S AR5 22 BRI S 1,3,5,7,
9,11,13 KMZER, Vi M 24 2000 bp DNA Marker, 1~21
i 253 9 blacy v s PCR 4145 5

5 37 CRESEHEK blagxus PCR ¥ #8135
HE RS PR ik A T 45 R
Fig.5 Results of PCR amplification and agarose gel
electrophoresis for blacixy; in the reference strain

stored at 37 C
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—e— RM_AST_SM101
—e— RM_AST_SM129
—e— RM_AST_SM176

ST X 10°
Total bacteria countx10° CFU/J

0 s 2 4
135791113 21 30 60 90

T 7 H 1)
Storage time/d

6 SEHK4ICEUHTHREREMEER

Fig.6 Stability results of the reference strains stored at 4 °C

M1 2 3456 7 8 9 10 1112 1314 15 16 17 18 19 20 21 22 23 24 2526 2728 29 30 31 32 33

1d 3d Sd 7d 9d 11d 13d 21d 30d 60d 90d

- ——— 5 R N W v ———

TE AR 3 AR O N B ARG S 1,3,5,7,9,11,13,21,30,60,90 d 55, Jki& M 24 2000 bp DNA Marker, 1~33 i
253 blacxs PCR 9734 4%

B 7 4CRESEE blacnus PCR # IS TR Bk E R

Fig.7 Results of PCR amplification and agarose gel electrophoresis for blacxys in the reference strain stored at 4 °C

PRUERE AL EE5R  BERS W 2 B TR

—e— RM_AST_SMI01
—e— RM_AST_SM129

—s=— RM_AST_SM176 S
? \__’_ﬂ 3 -I:‘-J- -L/I?

S

S

=)

S%

B2 o VT IRE AR w3l B IR BUR B, a4
G o T~ . SE TR T A T A M, A B B 5
Ei R B R DT TR R LA Al 22 T 24 1 20 B R [T
T R AR T 245 K A0 245 L 46 0 1) 2% 7 b 2
Storage time/d i AR Bor grﬁl%ﬁi%*ﬁ%ﬁﬁﬁﬂﬁi%%”ﬁﬁﬁT
E8 SEWik-80 CEUTHMHFREMER F 1 £ e A AR R, AR A R D 2 T LA
Fig.8 Stability results of the reference strains éﬁ\ {’ﬂfﬁﬁﬂﬁﬁ% Eﬂfﬁ{mﬂﬁ/ﬁﬁﬁﬁ%ﬁﬁ‘] (i)
stored at —80 C ZYSEIN A 50 B A A 5 TR 25 LT (E 2 A I

R, Tl ARG, AN T (S 2T, A
S L S B0 TR 24 AL S R 2 36 DR A I G A R AG: 21
PCR $5 A AH XS ] 1 s AL PCR X A6 il £ i
PEBOR BT 2% TARAR A a6 2L, AT U SR B A
T8 S 1) P S
KEZAGBE LR LS EYRE, A
TR AR, FTRIFM I ERZ S %Y
g PRI S A SR, IR B L B ARk
FEL P R i = 18 T & S AR PR 56 1 S 5 Y i

R s 77 7E -80 CHY S 25 TR bR R AIE 1 L A
H s 5L R X 7] Bl A6 Y PCR 77 W v bk 45 SR 4n &1 9
FER , nP i e — B A5, R BER/N—3K,
TS MR AE-80 C K AT & M B4,
24 BATEE

7RI EMBR A ES R R, # g-N
Bk e 25 0 Ak R 245 35 T black s B9 3 % B BR
RM_AST_SM 176 #pt{A S HUHZE R — 8, 6



2286 H12W

T B- A B K 4 F a2 AU AR R A T kRGBT )

319

2000 bp
1000 bp
750 bp
500 bp

250 bp
100 bp

8

90d

9

10 11 12 13 14 15 16 17 18

210d 300d 360d

i b EE T R L R L R

AR 3 AR OS2 A MR AR 30,60,90,210,300,360 K455 UkiE M & 2000 bp DNA Marker, 1~18 AT

5 blacyys PCR ISR,

B9 -80 CRESEEH blacxws PCR #1037 g 1 58 AL FB ikt M 45 R

Fig.9 Results of PCR amplification and agarose gel electrophoresis for blacxy; in the reference strain stored at —80 °C

FEERNTRAEY 55, 5 RAET R AU PLH
S2IRAF DR R R 22 0 TR R R BG4 A
FURT, 3 7 37 X A v T ) SR A 75 5K i
b Rt SR, e FE A 0y s v A D ) TF A
Fili P 2R RPN R R G TR T SO A s B
Uy 5 %5 A YT 4 0 TG, SR PH P AT £ T R
FFI DNA JE PERR HEY) I, IR 25906 T 70177 %
BRI BORE DNA EPEBRMER BT, 5 A 8 il 26 o A i 2
Y122y oA [E AN S LAG R TF 0T 55 A4 AT, E
s AT FE A 1 JCH T = B— PN It i S Bt 28 = it
LU L 1t 245 5L DA ARG I P A PR VAR i

B R B U O TR 4 A 10 R 2 2 P A
WEFE F bR, O3 18 T 0 B RR R R 2 AT 8 A A
I TR, SRR B Pk b Al R R 4 20 A A
PR 7R TR R B AN [ AR A (] i 40 R 35 v T
VRS REAFAE o AW ST #6519 BN I I ST A 3 Tt
LU I 2 7% B AR R PR T 15 AR BT
T A%, UL, n] AR AR HE W) S5 R 2 25 1 ok il
BBt

LSV R TR R W] LAAR 7 b 4 35 AR A=
Yy R R I A b B R R P R IR BE | T
AR Ve VR IR R AR I, 208 Bl A 1 5 DR 5
A, (R Y 40 I BB AR 2 T B M 7
R Bl 55 DK RO SRR D AR R 1, A S AR IE
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Preparation of Reference Strain for S-Lactam Antibiotic Resistance Mechanism Detection

Qin Mingqian', Ma Jiaqi’, Huang Jinling', Feng Chengqian’, Lu Xingan®’, Zhao Hongyang’,
Zhou Wei*, Cui Shenghui®, Yang Baowei”

(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, Shaanxi
‘Market Supervision and Administration Bureau of Hantai District of Hanzhong, Hanzhong 723000, Shaanxi
’Chinese Academy of Inspection and Quarantine, Beijing 100176
‘Hebei Food Inspection and Research Institute, Hebei Food Safety Key Laboratory, Shijiazhuang 050000
*National Institutes for Food and Drug Control, Beijing 100050)

Abstract Objective: In order to quickly detect the mechanism of B-lactam antibiotic resistance carried by food—-borne
pathogens in a series of foods, the qualitative standard samples of Salmonella reference strain carrying S-lactam antibiotic
resistance coding genes were developed. It will provide the technical support of strong traceability, high evaluation accu-
racy and be conductive to widely carry out the detection of drug-resistant microorganisms among various testing institu-
tions. Methods: Salmonella isolated previously and stored at —80 °C were subcultured on LB agar plate. 3 Salmonella rep-
resentatives were selected and the encoding genes of B-lactam antibiotic resistance carried by the 3 strains were verified
via PCR amplification, DNA sequencing and BLAST. The genetic stability of the target genes was simultaneously identi-
fied. The standard samples of the reference strain with live bacteria amount of 10°~107 CFU/vial were prepared by vacuum
freeze—drying technique. On the basis of GB/T 15000.3-2008, the three reference strains were tested for homogeneity,
the results were statistically analyzed via F test to evaluate their uniformity. The prepared reference strains were stored at
37 C, 4 °C and -80 °C simulated, respectively, to test their transport stability and storage stability. Seven laboratories
with checkout qualifications were commissioned to jointly evaluate the reference strains” characteristic values. Results: The
B-lactam antibiotic resistance mechanism associated encoding genes of blacrx v s/ blawy., in one Salmonella, of blawmy—1/
blagxa—=1/blacx s in one Salmonella, and of blacxys in one Salmonella can stably inherit in 15 generations. The homo-
geneity of the prepared reference strains meets the necessary requirements. When stored at 37 C for 13 d, 4 °C for 90d
and —-80 for 360 d, the viable bacteria amount was basically stable and above x10* CFU/ vial. The characteristic values
of the reference strains were consistent with 7 laboratories” and indicated that the prepared strains could be used as the
standard samples. Conclusions: In accordance with the standard sample preparation standards and specifications, three
reference strains carrying B—lactam antibiotic resistance encoding genes were developed. They meet the requirements of

standard samples and can be used for rapid detection of B-lactam antibiotic resistance mechanism of food—borne bacterial.

Keywords reference strain; reference material; B—lactamase; antibiotic; resistance mechanism



