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(polymerase chain reaction, PCR)¥ 1§ F1 DNA /%I #1A B AR 1)t (A2 e v . Rl & wHE, 1RIGE
ok, A THRAS B BRI PRMERE o ] PCR Ml mtifi%% sk PCR (quantitative reverse transcription PCR,
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JERLVE AR AR Y 1 B B9 FR 8L (cycle threshold, Ct), LAMLTFMARMERE S AU S P st el . S/ S FhE
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antibiotics resistance coding genes
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ABSTRACT: Objective To develop a standard sample which can be used as the quality control for the detection of
p-lactam antibiotics resistance coding genes. Methods By searching the gene bank of the National Biotechnology

Information Center of the United States, the DNA sequences of the drug resistance coding genes blatgy, blapsg,
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blactx.m, blacyy and blagxa of f-lactam antibiotics were obtained, and the recombinant plasmid and engineering
bacteria of drug resistance genes were constructed. The engineered bacteria were subcultured for 15 generations, and
the genetic stability of the target gene was confirmed by polymerase chain reaction (PCR) amplification and DNA
sequencing. A large amount of bacterial suspensions were prepared, the recombinant plasmids were extracted, and the
standard plasmid DNA reference sample was obtained after vacuum drying. The minimum detection limit for the
standard plasmid DNA reference sample were determined by PCR and quantitative reverse transcription PCR
(RT-qPCR). The ultra-micro spectrophotometer was used to determine the mass of the standard plasmid DNA
reference sample, and RT-qPCR was used to determine the cycle threshold (Ct) of plasmid amplification as a
template, in order to evaluate the homogeneity and storage stability of the standard samples. Results The 5 kinds of
recombinant plasmid DNA could be stably inherited in the engineering bacteria without mutation, and the
homogeneity of the 5 kinds of plasmid DNA standard samples were good. After gradient dilution of each plasmid
DNA, the minimum detection limit of PCR was 2.33x10%-2.25x10° copies/pL, and the minimum detection limit of
RT-qPCR was 1.93-1850 copies/pL. The stability of samples stored at 37 °C for 14 d, 4 °C for 3 months and -20 °C
for 12 months was good. Conclusion The prepared standard plasmid DNA reference sample for detecting the gene

encoding S-lactam antibiotic resistance has good genetic stability, uniformity and storage stability of the target gene.
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PRAER TR O — R R ST G | R P 5tk i A ek
Jot, A A AT — ol Gl A A 0 e ol g T S5 RS v AG DM )
FobR, I RUEAG U 45 3R 59wl e, BAT B8F Kk R i
S UTAR, TR BRI T R R, R S
bR B S A O, T A b v O HOR R
PRUERE AL BT ST HR D 2 b HAT, —2e508 % CLT i
IR EBOR A WA EAE S BRI LA, S DU T A
Kipaw, GEamaeRE® . mEmiEmmE® . &)
ViFED T TIRE . 5 B AT B SRR AR B, T A
A7 LU 2R U0 1 ER A2 R A Y A R o 95 T A
R AR D 5 o AR H R Lk, 5% T falo A Wy it 24 AL 24 %
e [N N1 245 % DS AS: 300 T A% TR 6 1R e o 1) 0 8 L 8 25
Flo B BN TR R M A WA R, ok F 2 HR I H B
INZ, WA R RN AR
S S T A2 ) ) G SRR A O LA (B AR 9
T AR UE Y BT A UL o AT IE A A -
VAT 2 2 470 A 2 T 245 AL 2t i i D) 9% B 20 50k, i) 22
ol A [ 5K — SR HE ) 2SR 9 JRORE DNA ARIERE b, LA
S e R SO T 24 1 T 245 2 ) 5 DAL 0 4035 1
PRAED) J B A o

1 MR5ERZE

1.1 #R5ERF
Luria-Bertani (LB)$ifls. LB 7537 i 4
AREBABRAF); SOC R FRIEEGE B A H RS

FRZ\#]); Plasmid Mini Kit T (100)i7 £ (35 OMEGA 2
A]); SYBR Green Pro Taq HS Wi #! qPCR =5 & (WiFg 3
BlEa A9 TR BRAF]); pEASY-Blunt Simple Cloning Kit
A&t XA WH A B A BR A F); TaKaRa
Taq™ (with Mg?" free Buffer), DL 2000 DNA Marker[5 H
EAYHAREE)A RAF .
12 UFE58E

BCD-601WPCX  JoHE ¥ v VR AR (5 HE S& 22 L A7 BR
A wl); HS-1300-U 4 TAFE G (N %28 28 STEARA R
ri]); Hema 9600 &[R4 (BRI 0 PR A48 A PR W));
LX-200 & fR 5.0 BL (1) 17 bR DL 7R ASC A 1 3 28 W );
NanoDrop One {43 YEGRE TR QR BHE (h DA
PR\ F]]; GELDOCXR #EM AR 7 4t . GELDOCXR SEHT2¢
JeE i PCR X (3E[H Bio-Rad 22 Fl).
1.3 REHE
1.3.1 B-HBERiud i s % i B Ak d
M E

18 32 3¢ [ 1 2 4= W 3 AR A5 B AP0y (National Center for
Biotechnology Information, NCBI)Z K /RS p-PIE
b R 25 ML 9 H WAL blarem . blapse. blacrxm-
blacmy  blaoxa J¥5), Tl Fl BioEdit #{4XT 54~ 3 F 341
AN, FRASIEMN DNA R B B £ 3L LR P41 15 2,
J5, S K BAHE YRR IR A /G, T
5 BRI R FE A ORI TR, AR . AW
PR A e e 1 B e 92 7 o8 PP B R 28 . pEASY-Blunt
Simple Cloning Kit il & 58 . TR E % D
AR B MELE R B, B 1 pul pEASY-Blunt Simple Cloning
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Vector 5 0.5~4.0 pL 3 & R#s%E 2 )V (polymerase chain
reaction, PCR)“ IR A, EIRR N 5 min, EFIK 3k
1R BORERET Y, BDE A TR AR EE 7k £ 50 pL
Trans1-T1 JRZ AR INAEE 1, BEiRs), KR
20~30 min J&, 42 °C/KIF#E 30 s, 37 BIE TPK I 2 min, il
A 250 uL. SOC Wiz HE 7T 37 °CFEIR H 200 r/min $758.55
7% 1 h 5 W A BEG e A G PR TR RE, 4 BARZH PCR I81IE
Sy B Ry A DAk

132 TAH T B ARLRREE LR

B LR ERLER T LB BRI, T(37+0.5) °C
TEIRIESE 18~24 h, PRk R ESGAEERE 15 K.
EASE 1. 3. 6. 9. 12, 15 ARk GI4 PCR £itk, ¥ 14
HARSERH , #il#5 PCR BT, (OB 28 Pk L 2~3 4~ 21
WK, WA EEIEEA 200 L Jo# 228 Tk PCR &,
100 °CHEIR 10 min 5 F 4 °CUKFHYE K 5 min, B IKEEHIGE
IR 5T 2000 r/min 2.0 3 min, WA BVEW, BIH PCRAK
o %18 GB 4789.6—2016 (& Ah W EFEhrilE & i
YIRS BO5 KI5 A IR ) 6.5 #B43: PCR #fiIA
I vk, B 0.5 pL PCR ik, §74% HARIEIN . B4 vE
FH M H-80 CCHARAE .

K FEH PCR $ 5 M4 403k 1| s, PCR X
MARZE N 25 uL, fFE 13.15 pL WEEK, . FHSIW&
0.3 uL (50 ng/mL), 10xPCR ZZ /¥ 2.5 uL, Taq DNA R4
0.25 pL (5 U/uL), MgCl, 1.5 pL (25 mmol/L), [ H%
1 = W§ R (deoxy-ribonucleoside triphosphate, dNTP)IE-& )
2 pL (2.5 mmol/L), 5 uL DNA #iH . 48 5544 4: 94 °CHiAR

4 5 min; 94 °CAEE 30 s, 1Bk 30 s(GR L R I R 1 AN ],

L2 1), 72 °CIEAH 1 min, 35 PMEFF; 72 °CZEfH 10 min,

PCR = )—3 43 il F s AR 850k 1% 1 B AR Wl 5
G ELYRASI, 5 — A AR AFAEARIRL IR T 2% S Rl )
BHEYIRHE A R AT . WP 2s FaE sl NCBI ¥
) Blast THRELELL LLXS, BAEAL AR VRY 1 BT 450 H ARt
R ER L FF R

1.3.3  FRFOERIRAAS ) IR 2

TREMRIE LS, #88 OMEGA A #] Plasmid Mini
Kit 1 (100)i5] & Ui W1 5 3R 0F A0 BRI AT H bn S5 A 1 8
YTFRL A FH A Rl 2 YOG EE TIN5 R DNA Fg vk B2 1
2 S, DR UEFE o A W AE 50~60 ng/ul, WK
(adsorption, A) Asgo/Argo 0N 1.8~2.0, Arg/Ar30 KTF 2.0,
B 10 pL Bk S5 90 uL Jor M4k 7E PCR B RMR
&), BRI R 10 fEBURLIR W, EAE IR ERAE, 155
10'~10"° FELE 10 56 18 i B 10 RV AR

DA ) e B2 B BORLES PR 0 DNA KA, 73 4 A
PCR FliE i i¥i%% 5% PCR (quantitative reverse transcription
PCR, RT-qPCR)F il H bR . PCR §73# 4 H B . DNA
ZRAF A BUR. DNA ¥RBERASE ) PCR A k. f%
RT-qPCR ¥ #4158 2| A9 5 (cycle threshold, Ct)5HEATHE
DUHOG B #E T pR e 2R, W6 AR LR °>0.99 iRk
s FRAT RSO XS L RS VR BE A 7 & RT-qPCR SRR HE B,
JokiFE DU A A X AKX (D) R
JFRIDNAJR BE x 107 x 6.20 x10% a
R + H I FK ) x 660

PCR #3459 K SR Z64F5 1.3.2 # Al . RT-qPCR i
MIAFR A 25 uL, U4 8.5 uL JCHE AFEIK, 12.5 uL 2xSYBR
Green Pro Taq HS Premix, b . FIiE5|#145 1 uL (50 ng/mL),
2 uL ki DNA Bt § 3 454F 0 95 °C 30 s, 1 DMEFR;
95°C 55 160 °C 30 s, 40 MEIH; 95 °C 15 s M 60 °C 30 s, 1
MEFR  RT-qPCR P38 5 [ #){d F Primer Premier 6.0 %37,
W 2.
1.3.4  Jii %2 DNA AR 4F 50 89 4] 4

FZ R 1.3.3 By AR U AR B Al B AR K B BTk,
U 2 e B R SRR o EECHR B2 R0 28 B A a6 R 1) POk
WA A 1.5 mL &.0E Y, fidgi KRR Y
FHA RA vl h B e LA T4 . £ B0k DNA 7351 i &
200 % . 30 T FORE DNA 204 100~200 ng, B
IARUERE o TS BOBRVERE B BCA-20 °CUKAR TR AF

¥ 4=

R1 Pp-RBRERE ZTAYEIRDEE PCR 854

Table 1 PCR amplification primers of gene coding f-lactam antibiotic resistance mechanism

HEH AR 51974 5°-3° B AKRE/°C B /bp 22 Sk
"
5
o
.
blaoxa ACCAGATTCAACTTTCAA 55 590 (23]

TCTTGGCTTTTATGCTTG
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®2 p-ABBRSE R AHHIHIDEE RT-qPCR 7135149
Table 2 RT-qPCR amplification primers of f-lactam antibiotic resistance mechanism coding genes
L £ 5 5193 5°-3° B AR EE/PC F B bp
blarey GCGGTATTATCCCGTGTTG 60 295
CGTCGTTTGGTATGGCTTC
blacwy ACTTGACGCCGAAGCCTAT 60 179
TCAGCATCTCCCAGCCTAAT
blacr AAGTGAAAGCGAACCGAATCT 60 309
ATTGCCCGAGGTGAAGTG
blapss TACTGCGGCAAATATCATCC 60 148
TGTCGTATCCCTCAAATCACC
blaoxs CAAATTCAATTCCTGCGTAA 60 180
AAACCCTTCAAACCATCC

1.3.5 Ji4i DNA ARfEAE 09 3 4 AR TS
TE il 38 AR MERE S P BEALNER 12 S T SRR
B o MKHE SN/T 1869—2007 € £ i i 22 Fh 0w 12 P AG-
J7% PCR %) X UKL DNA FRERE 34T 8 A, SR
EHM TR T E A S . B 20 pL JCRE B aliZkk
FEFE S, 8 Nano Drop #8430 % B 11 Bk DNA
Fiit, BE 3R, BOEHE. AKX mARKQ).
DNA Jfi it (ng)=DNA ¥ & (ng/uL)xddH,0 KALIAF(L)  (2)
i Minitap 18 XiF Fir il i b AT F RG2S, DAL
e b RT3 511
1.3.6  JFi4i DNA AR/EAF sufl 2 A 3
(Vi AR MG 56
S AR T R B A B AR HEAE b TR A s i R B
PR AT G, R KR AR IERE S T 37 cCONImvKE iz
)1 4 cCChpKIz iy B4 80 TE R AR TP, < BABEHLANAE,
#2108 1.3.3 JyikiF47T DNA Ji 2 fil RT-qPCR ks, 4%k
DNA FrAitt i (0 4 BAR 8 1 o REAST R BLARK : 37 °C 435l
T 1L 7. 14d 5L 3 0 4°CHl THE 1. 7. 14, 21,

30, 60, 90 d &AL 3 Iy FATAR R . T SRAAE Sk B AR AN
RT-qPCR (1) Ct {H . i i A B T AR S A A6 3
w, BOFHE.

Q) KR E MA

DNA FRAEFE S T-20 CCAAF TR VR . KR
FE MRS B T L HE YRR A R BERLAIIR 3 A3 S HEA T 40,
o0 ik ) S B AR A 0 . SRS RS 1L 2. 3. 4. 5,
6. 10, 11, 124, MEAFESFARI 3 3, BOFAME.

2 ER55H

21 EHRBRNSEAEREE

B B S p-PI ISP R ZAHLE0 blarey .
blapsg blactxa blacyy T blaoxa FH, FHRHIERER] pUCST
FORIARIA, i AKIHFFE DH-5a, 15384 Tk 5 F 2
X EZH B R EARSE YRS R Blast 7E2R H XS SRR
(VA blacrxw FBI, W 1), ¥4 R B B bR A By S,
KR AATATGAR, AL 7 I ERG PR

L - < T AA 2
bla_., ., PUC57-1 GAGCTCGGTACCTCGCGAATGCATCTAGATGACCCAAT AA 40
_.ﬁ( aa
bla - txt GTGAAAGCGAACCGAATCTGTTAAATCAGCGAGTTGAGAT 42
bla_., ,,~PUC57-1 GTGAAAGCGAACCGAATCTGTTAAATCAGCGAGTTGAGAT 80
— gtgaaagcgaaccgaatctgttaaatcagcgagttgagat
bla .y - txt CAAAAAATCTGACTTGGTTAACTATAATCCGATTGCGGAA 82
blac.y-PUCS7-1 CAAAAAATCTGACTTGGTTAACTATAATCCGATTGCGGAA 120
—& caaaaaatctgacttggttaactataatccgattgcggaa
bla ., - txt AAGCACGTCGATGGGACGATGTCACTGGCTGAGCTTAGCG 122
bla,, ,,-PUC57-1 AAGCACGTCGATGGGACGATGTCACTGGCTGAGCTTAGCG 160
—B aagcacgtcgatgggacgatgtcactggctgagettageg
bla ., \ txt CGGCCGCGCTACAGTACAGCGATAACGTGGCGATGAATAA 162
bla_ . ,,PUC57-1 CGGCCGCGCTACAGTACAGCGATAACGTGGCGATGAATAA 200
—3 cggececgegetacagtacagecgataacgtggecgatgaataa

1 blacrxm {D»“JE Hﬁﬁéﬁ
Fig.1 Sequence alignment results of blacrx.m
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bla .y - txt GCTGATTTCTCACGTTGGCGGCCCGGCTAGCGTCACCGCG 202
bla_, . PUC57-1 GCTGATTTCTCACGTTGGCGGCCCGGCTAGCGTCACCGCG 240
—3 gctgatttctcacgttggeggececcggetagegtcaccgeg

bla .y, txt TTCGCCCGACAGCTGGGAGACGAAACGTTCCGTCTCGACC 242
bla .., PUC57-1 TTCGCCCGACAGCTGGGAGACGAAACGTTCCGTCTCGACC 280
—3 ttcgeccecgacagetgggagacgaaacgttcecgtctcgacece
bla, - txt GTACCGAGCCGACGTTAAACACCGCCATTCCGGGCGATCC 282
bla ., , PUC57-1 GTACCGAGCCGACGTTAAACACCGCCATTCCGGGCGATCC 320
—3 gtaccgagccgacgttaaacaccgccattccgggegatcce
bla - txt GCGTGATACCACTTCACCTCGGGCAAT . . o v v i v e nn s 309
bla, -PUC57-1 GCGTGATACCACTTCACCTCGGGCAATGACCCAAATCGGA 360
—F gcgtgataccacttcacctcgggcaat

[gl 1(?‘:) blaCTxM U”'JT?tKXﬂ‘%%
Fig.l Sequence alignment results of blacrx-m

2.2 EHkF EREEEEAREERE

WS 1. 3. 6.9, 12, 15 RIFFHYH HAYIER
PCR 4 YN P45 R LW, 25 H i B34 24 T . B
KN 2), RFERTERE B RSP0 7455 5 G 75
SE4—FU(LL blacrxa MBI, ULIE 3). - IR B KTt 25
PGS I Y RetR g AL, TR BRI G
2.3 PCR 1 RT-gPCR # R 81 5 1 R

PCR &5 %M, blarem . blapsg . blactxm- blacwy
blaoxa PTG H B RFR B EUST 58 10°, 10°, 10°, 10%, 10°
(B 4), KR53 R 1.85x10°, 2.33x10%, 2.33x10%,
2.25%10°,1.93x10° $% 15/l , RT-qPCR ¥ 1445 %W, H

2000 bp

1000 bp ™

750 b
P~
500 bp
250 bp —
100 bp—

2000 bp

B e P e - -

bla

TEM

M1 234567

-
———

f) DNA He 5 5H 8 Ce AR AR SRR S, FF A [l &
B )R T 0.99(& 5); blatpm . blapsg blactxm-blacyy ~
blaoxa MK H B KBRAEELY 5100 107, 10°, 10%, 108,10,
K R PR B 390 R 1850, 23.3, 233, 225, 1.93 $£ U1 %/uL.,
SRR, ABFFOFHI TR, DNA bRUERE S ER B — 2
FEBU AT AT {# ) PCR 1 RT-gPCR 5 .
2.4 R DNA FrEHmBI S MR
BEMLAMEBRIERE S, KRS R R b e B
K A ) ST, WSS SR T F KGR (F 3). 4SRRI EN
kL DNA ARUERE SR TR FAEIA/NT Fina=2.72, THEUHAS
kL DNA PRiERE I RTEAE B M5, SR

M1 234567 89MI101112131415161718M 1 234 56 7 8 9 M1011121314151617

e N

bla

CMY

8 9 MI10111213141516 1718

7£: M 24 D2000 DNA Marker; 1~3, 4~6, 7~9. 10~12, 13~15, 16~18 ykii4r M55 1. 3. 6. 9. 12, 15 REHFEFk H YLK PCR =¥
FLUK A5 o
B 2 p-INBE P AE R 25 AL i I R 3k A5 4208 M PCR A58 45 1

Fig.2 Results of PCR assay for genetic stability of genes encoding resistance mechanism of f-lactam antibiotics
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sseslecec] cecalaccal coccleccal concleceel cccclecnel cecalecacl cncclececeal cacelensel
10 20 30 40 50 60 70 80
bla 1 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT TAACTATAAT CCGATTGCGG
bla -3 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT TAACTATAAT CCGATTGCGG
blag,,6 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT TAACTATAAT CCGATTGCGG
bla, 9 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT TAACTATAAT CCGATTGCGG
blay 12 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT TAACTATAAT CCGATTGCGG
bla 15 AAGTGAAAGC GAACCGAATC TGTTAAATCA GCGAGTTGAG ATCAAAAAAT CTGACTTGGT TAACTATAAT CCGATTGCGG
eeeeleceel coceleceel ccceloceel coceloceel coneleceel coveleceel concleceal coceleceel
90 100 110 120 130 140 150 160
bla g, 1 AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT
bla -3 AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT
blag,, 6 AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT
bla, 9 AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT
blay 12 AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT
blagy, 15 AAAAGCACGT CGATGGGACG ATGTCACTGG CTGAGCTTAG CGCGGCCGCG CTACAGTACA GCGATAACGT GGCGATGAAT
[P R R (N IR IR [RDRPRY IR SRPPI IR IR RN ISR DI IR PP
170 180 190 200 210 220 230 240
blagy 1 AAGCTGATTT CTCACGTTGG CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blagy 3 AAGCTGATTT CTCACGTTGG CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blagy\6 AAGCTGATTT CTCACGTTGG CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blagy\9 AAGCTGATTT CTCACGTTGG CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blay 12 AAGCTGATTT CTCACGTTGG CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
blagy 15 AAGCTGATTT CTCACGTTGG CGGCCCGGCT AGCGTCACCG CGTTCGCCCG ACAGCTGGGA GACGAAACGT TCCGTCTCGA
secclescel coceleoceel ccccloccel covslocsel covaleccsl seceloscel cosclecss
250 260 270 280 290 300
bla -1 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC TCGGGCAAT
blay -3 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC TCGGGCAAT
blagy 6 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC TCGGGCAAT
bla, 9 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC TCGGGCAAT
bla 12 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC TCGGGCAAT
bla gy, 15 CCGTACCGAG CCGACGTTAA ACACCGCCAT TCCGGGCGAT CCGCGTGATA CCACTTCACC TCGGGCAAT
K3 blacrxw EARMKE 1. 3. 6. 9. 12, 15X HRERDT Hoxs &
Fig.3 Sequencing comparison of target genes in the 1st, 3rd, 6th, 9th, 12th and 15th generations of blacrx.m recombinant strain
2000 bp M 12 34567 89101112M 12 3456 7 8910111
1000 bp
750 bp
500 bp =
250 bp
100 bp
2000 bp M123456 7 891011 M12 3456 7 8 91011
1000 bp ™
750 bp “\E\ - — 3
500 bp — S -
250 bp—— e
100 bp -
£: M 2 D2000 DNA Marker; 1~10 KB 432 10'~10"° % 3% SLH6 B J 14 JFORE DNA VRS BIAR Y PCR 4B 4571
Kl 4 JFORL DNA ARIERE i PCR A5t IR
Fig.4 PCR detection limit results of plasmid DNA standard sample
2.5 [Fhi DNA fREMH R EMR T JEORIARERE 5 TG B B R 1E(P>0.05), blacuy 5 blaoxa 4
251 SRS R 14 d R KD 5 HE A T ROR 22 5:(P<0.05) . 4 °CIEAE 3 4 A

FRAET 37 F1 4 °CHYJFBE DNA BRERE § A [ 15 8] 36
5K 6 iR, RT-qPCR 9341y Ct{HINE 7 FiR. 454
[71{] 6.7 Ef%ﬂ, 37 °Cﬂi(§£ 14 d HVJ‘, bZ(ZTEM\ blapsﬁ\ blaCTx_M

W, AL blacny BURIAE TR AETE .25 8 AL AR (P<0.05),
blactxm~ blaoxa 7 WANFESS R TC i 1 22 55(P>0.05),
AR HERE S S A AR RS HoAth KA A 3
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(P<0.05), i blaren 55 60 d LA blapsg 55 90 d; RT-qPCR #i;
WA Ct(E BB /N, TORHE, RIS PRIERE N
Wtk A AR e TR

a0 Bl 40 bla;m 3.2954X+36.801
Y=-3.3889X+37.503 =3. +36.
30 =0.9952 o 30 r°=0.996
@ 5 Z 20
@] @]
10 10
0 0
012345678910 0123456789
lg (RS DLEK) lg (B4R ¥ DL %0
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