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Horizontal Transferability of NDM - 1 Plasmid
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Abstract: The purpose of this study was to explore the horizontal transmission properties of NDM — 1 plasmids in
superbugs. Acinetobacter lwoffii of cat origin and Acinetobacter calcoaceticus of human origin were used as donor
strains , Escherichia coli strain DH5a and four attenuated strains(two E. coli strains and two Salmonella strains)
were used as recipient strains, and conjugation experiment was conducted to explore the cross — species
transferability of NDM -1 mediated by plasmids. The results showed NDM -1 plasmid of cat origin was able to
transfer into DH5«, and then to Salmonella choleraesuis C500 strain mediated by DHS«. NDM -1 plasmid of
human origin was able to transfer to DH5a, but failed to transfer to other strains. Furthermore, NDM -1 plasmids
in C500 could be more stably inherited than in E. coli DH5«a. The plasmid transferred didn’ t influence the
growth properties of the host strains. This study indicated that NDM -1 plasmids were able to cross the genetic
boundaries and transfer to other strains mediated by E. coli, which may shed some light on the horizontal

transmission of NDM —1.
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FrAEHE B NEBEMES - 1 (New Delhi Metallo -
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PLK , 3 76 B A R 400 T v e A Rl — 4
BRUEI AL DA B TRy 25 ANEY
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A E XM1S70 Sy 4 5, 38 5 42 5 il 56 56k
NDM — 1 Jiuhr 5 4% 58 1 7T BB 14 , JF X #2457 e bk
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AR (CHL) HTHE s h A S5 = R AF

1.1.3 £ %&XA WK (IPM) Jy Merck 2\ H]
7 i s SR R ORI U PR 3R Ol Sigma 23 F] 7 AR
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TR RS2 A B e B, P I 00 T A B e A AR BE, T
KA BHE 4, 2 AT A i

DB AR 1 F AL 2 AR T 43 0] TR BT LB
Bige St b (HEIR A 8 pg/mL IPM; 32 1A 74
DH5a:: pBR322 3 128 wg/mL TET, E2348/69;
pBR325  F25.: pBR325, SMT: : pBR325 , fl C500: :
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B LB R, S kG IR G 1), 37 CHEf
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2.1 @S E 4 PCR Y, AT 14b
XMI1570 #4547 NDM — 1 Tif 25 5L ], 40 1 46 0 K 24
FRCR I 45 SR, T4 X3 BT B — 1A Tk Jic 3% i i
e M R 2R T AR R AT 2y, % IPM g MIC O 512
g/ mL, Xof B > 5 2L R XM1570 S AP B — Py
e A BT 25, % IPML [ MIC 2 256 pg/mL, X H
ahT A R . 2 A X i 0 A R R A
PRTR B o0 AR T 25 O M A R L3R 1

x1 HERNBIZTEEAFRVERE
MIC/(pg » mL™")
AR
1z4h XM1570 DH5a €500
B k& B < =8(S) < =8(S) < =8(S) < =8(9)
RREER >8(R) < =2(8) < =2(8) < =2(8)
WY 15 F >8(R) >8(R) < =1(S) < =1(8)
EB W >8(R) >8(R) < =1(8) < =1(8)
SR >16(R) >16(R) < =4(8S) < =4(8)
3k 6 A BE >16(R) >16(R) < =1(S) < =1(8)
3k L 5 >32(R) >32(R) < =1(8) < =1(8)
3k 761 it i >16(R) >16(R) < =2(9) < =2(S)
LN >16(R) >16(R) < =2(8) < =2(9)
EZI TN >16(R) >16(R) < =4(8) < =4(8)
DAL >64(R) >64(R) < =4(S) < =4(9)
B B AR — o 4 R >16/8(R) >16/8(R) < =4/2(8) < =4/2(S)
RVEAR - & EH >16/8(R) >16/8(R) < =4/2(8) < =4/2(9)
WR A7 PG AR — Al s 2 31 >64/4(R) >64/4(R) < =4/4(S) < =4/4(89)
S < =0.5 < =0.5 < =0.5 < =0.5
5207 it >2/38(R) < =0.5/9.5(8) < =0.5/9.5(8) < =0.5/9.5(8)
ARR < =4 >16 < =4(S) < =4(S)
FH R >2(R) < =0.5(S) < =0.5(S) < =0.5(S)
k=R TRl 8(R) < =1(S) < =1(8) < =1(8)
PG AR >4 <=1 <=1 <=1
k7S 8(1) < =2(8) < =2(S) < =2(8)
w7 e 15 512 256 0.0625 0.0625
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DHS5a: : pBR322 %t TET fit) MIC #2755 % 256 pg/mlL;
pBR325 % A K ¥ 14 55 7 bk E2348/69 [ F25, LA K&
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PAER DH5; : pBR322 DH5«: : pBR322 DH5; : pBR322 €500 ; : pBR325
~NDM -1 ~NDM -1 -1 -NDM -1 -2 ~NDM -1
B oK R B < =8(S) < =8(S) < =8(3) < =8(83)
RRFEH < =2(8) < =2(8) < =2(8) < =2(8)
. JE 5 < =1(8) >8(R) >8(R) >8(R)
B K <=1(S) 8(1) >8(R) 2(8)
S 760 14 Bk >16(R) >16(R) >16(R) >16(R)
S 4l < =1(S) >16(R) >16(R) >16(R)
3 7 e 5 < =1(9) >32(R) >32(R) >32(R)
Sk g fi5 < =2(8) >16(R) >16(R) >16(R)
E=N il < =2(8) < =2(8) < =2(8) < =2(8)
NI >16(R) >16(R) >16(R) >16(R)
T ETAILE N >64(R) >64(R) >64(R) >64(R)
] 5 P Ak — T r A R >16/8(R) >16/8(R) >16/8(R) >16/8(R)
NP - AT >16/8(R) >16/8(R) >16/8(R) >16/8(R)
WR 47 74 AR — Al e 2 31 >64/4(R) >64/4(R) >64/4(R) >64/4(R)
K % < =0.5 < =0.5 < =0.5 < =0.5
R L < =0.5/9.5(9) < =0.5/9.5(8S) < =0.5/9.5(9) < =0.5/9.5(S)
AEE < =4(S) < =4(S) < =4(S) >16(R)
b A < =0.5(S) < =0.5(9) < =0.5(S) < =0.5(S)
k=R U < =1(8) < =1(S) < =1(8) < =1(S)
BN <=1 <=1 <=1 <=1
U7 >8(R) >8(R) >8(R) >8(R)
s Vi 55 0.25 512 128 512
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EAETE, Tz4b h NDM — 1 J5i ki 76 87 B9 18 F A

R 3R 12 h 5, FiRLTF 58 & & K. Pk &
P AL AR IR AR 1 T8 B, TR 23 AH X AR 8 I 77 7, 1
TR B 50% 55 A C500 J5 , Bk Fa s e
XM1570 #* NDM -1 fE#ifF DHSa 15 E5,12 h
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%3 NDM-1RMELERE
1z4b XM1570 DH5q: : pBR322 DH5a: : pBR322 €500 ; : pBR325 DH5a: : pBR322
B
—NDM -1 -NDM -1-1 —NDM -1 ~NDM -1 -2
TR E R RS % 0.4 0.8 100 61.8 19.6 80.6
2.6 #H A FHAE KM DHSa:: pBR322, 3 Tt 5

DH5q: :pBR322 = NDM -1 — 1 il DH5«: : pBR322
-NDM -1 -2 }% C500,C500:: pBR325 F1 C500: :
pBR325 - NDM - I fyA: Kl gk an & 1 fioR. th &l
L R A S FARIMA LR EER,
PR NDM = 1 JB0RE I 52 Wi 1 3 T 1) 2 A e

1.8 =+=DH5a :: pPBR322
1.6 [mle=DH5x 11 pBR322-NDM-1-1

14 k. DH5«a::pBR322-
12 L NDM-1-2
g 1f
a
S o8 |
06 F
04 b
0.2
0
01 2345678 9101112
Ay a) Ch)
A

R A B A NDM - 1 kL, Al 32 JLF iir A
P, A BN AT AR L, HAr,
NDM — 1 75 HH 525 3 g FF BRE %) R 40 40 v o,
$55 i 98 5 F5 A0 B KM AE T L 13 B K B L B2 S B
FEVE o O TR T 187 45 2 9 % 30, FR 0 oA oy 2

2 (500

1.8 (500 :: pBR325

L6 r csoo::wmzsww
14 | ¥

12 -

l L
0.8 |
0.6 |
04

02
0

0D

01 234567 89101112
ffful (h)
B

1 SHERESTFEKELE(A. DHSa: :pBR322 RESFEKMLE;
B. C500,C500::pBR325 RiES FHE K ML)

2k ERE R ST 2 5 9 NDM - 1 £ % [ 2
S R IR E A B 9 £ B NDM - 1 1
FFREKRKZ hE L, Xind&E NDM -1 1% #
F Bl A PR R B L HE A 9 ] S Bl T R A
X5 E W E g NDM -1 B’J%%%Mﬁ
— 5", HATx NDM -1 3% 7 X ER L R
FE T AT A 2 JH A 25 B A0 4 B, 38 U)W A
5% K B R A6 v NDM - 1 1% 38 19 7 A0 S i 7
&R HLH o
it M EE T - 2B
(conjugation) , fisf 24 P 5 k7 AE by W %% 2 38t 4% JT 74 18

RIS BN - HEEE R 5 — A4
[£ I8 R U NI R VA Ol T T B NI - 4
fik'” o W] NDM - 1 R AT DA S A i 7 X
BETRFEM E. coli 153 & DH5a 1, {H [ Py 4k 14
A L ) FC A 55 7 B BY AR T AR R RS D HE . 14D
JEAR LG T 2012 AF PR K AR PN 4 B A E ] 1) — Bk
W 3% T 2 R 3% 3E R 3 AT T ((Acinetobacter
lwoffii) , Fe ¥ 45 19 NDM — 1 {57 T Bkr I, Fe i1 1%
JRL Al 45 24 pNDM - Tz4b 4 5ok U 75 45 R R W .
AL A 46570 bp , HORER 43 15 51 5 B B2 55
ANEAFEE XM1570""° v NDM -1 ki pXM1 — 3,
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IUAEH2 B 5 B AH I 1 X35 (1raC) 45 705 bp LK,
I 705 bp A3 F — AN 98 5 4% R Wl I M A OC B 1Y gn
fih 5E KR 206 bp Y IE [ 82 F 5 . P BTRL & A
traA traC il traD = A5G BH IR, H
16 NDM — 1 | FU#A ISAbal25 , F R T Tnl25 % ik
T UL NDM - 1 i 2 3 5 n] B 38 o 5% e DL K 4
[ EI U i = L T - I | W
YT

Iz4b F1 XM1570 fE Jy i i i, HA7 T 72 3
Pk DHS o 3575 7 NDM — 1 k7, 136 B T 7% 1 Ak 4
XF T OB OBk A B 2 AR OR BORL, i R
Iz4b ) NDM - 1 Jfi ki fE DHSa 15 £ A REFa &
WAL, X5 Chen " Al — 8. PMESMT
R ARG B8 AR AT AH X B2 2 09 T BRI B PE A A
Ml ranwms ERmREFE DRED
DHSa $#:45 F 4, pNDM - 14b 0] 452 5 ¥ 7%
FEREFLWTIGE C500 .0 pXM1 K5,
Al 5 R ORL 81 25 S Ok, B A R
A 56 56 UE T 45 FE AT 1 T 24 5 kL pRSTI8 BEAE 4
Foft iy 38 FF B (6] 4% 38, R) s RE DL K B 4 B R I A
AV Tk 24 3 TR 5 3% 45 At B 3 B . TR U g 3 Pk
B KW K #F B8 w] LAAE Sy i 28 25 IR 0% 6k A7 2
A e w2 3 DD IR BUR R R R BUR
PR, OB 23 2 NS fi o A i ™ 1 R o

AWM 8 T NDM — 1 ks A LA 3 48 & Jr
ARG I 250, ZEWFSE NDM — 1 BRL X Fh % 5 Jr
AEE, ZBT A B E NS, X k2 ONDM -
1B AT DL A AL 4 DS Bl T 1 % 381 K W #F T
VLTI s @QNDM — 1 JiR 1) 35 4% F s 4K 32 14
PR SN [ TG A e 2 53, 76 I 552 96 1) O A o1 FR D
ITECE o ,NDM - 1 R E VD T TR P B BN AR
SE B AL s QNDM — 1 JFRE 1) 25 b 1% 1% 52 52 1R 1 1o
TR SR FE IR, 52 U T BT 5 A 1 B AR SR (G H 2
AHHASPETTRL) P REAE — & R L2 & NDM - 1
oKL G TR e B Bl AL A R AL S . 5
S5 F R AT A TR T i B T 25 1 1Y)
R A EEE L,

AR ,NDM — 1 75 v & /) 347 A = 1
BOOPAT G AF R A A5 R R T B R AL 3 1
B g R o e A TR B HL R A B T RS i

It fF (A ISAbal25, Tnl25 45 ) 4 T 1 5 Fft 1%
T EPHONDM - L AT E BN, %
T NDM — 1 B 5 i B Jas A 3ty B 5 R i % 4%, 1t
G [ B R g NDM — 1l W, AR B H B
Foft 4% 1% 19 m] BE 77 20, BIF 5T B1 Xk 28 2 4 T Y 4
il H A
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