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I, 2 24 24 A0 T R SO R AL T
AR KB Z —, 8510212 i 25 &2 ESKAPE
(H1 Z2 24 T 25 60 52 ANl il L il S B AT | i
PR TR . WA TR T P AR P AR 4 0 e R A
it R R E AN, B RBUA R KRB
RO B, ARG 0 E— 2B AR RS WHO
FopT RS, 5 HABEE T B FE T NEA T,
2 2yt 24 A0 R IR SO NP T T EEE A
R AR BAE R, B 2050 44540 3 5
1000 J5 ASET-PL. 1 F 4l RSB (outer membrane)
€ S e AN B 21 N e e N R G 2
MERIE, HEA G e 2, S 80 ™ 5 Ak
el )i, A 22 2 X B 2 B PR 40 A Y
AR, HETE XA 22 G R 22 2T 24 200 TR Ik
M6IT 259 R Rk, R b 2y
Wy T A 400 % #2241 BA M 22 24 i 245 A4 TR J
WARICNE

9K R 2 1 ke Sl 22 2 T 24 40 TR A
SR TR AR . S S IR SEHUE IR IT A
A, AR REAL RO AR B T AN R A
I7 M XSGR B R, S g R bR R
R0 BA 2 JB R Y A ) AR A P AR O AR
KZ BN . MAT HARDUKRAIRL, e gk
MEERA D fl# . Hoaetl. WRIAR . 41
AR AT WAL, TR R 24
PUBRALA], A B AR RS = AR i 240, — R
G BT 4 A K BRI 98 K Bt A2 R 0T R T
Z 2T 25 A UG R T ST, e B AR R AR iz
ARG W, WRARFIE & 90K MR
WLV T, RIS H g ™ R 1 22 24 T 24 40 14 Jek
R AR 2 T B A R | S ) 22 2 T 2 R
BA+oEENE L.

4,6- — g Kk -2- Hi A WE BE (4,6-diamino-2-
mercaptopyrimidine, DAMP) > K71 & tRNA &
TS Y) 2-5i LM NE 2R, A B IFARAPUE
WM, R B Sy — ST B 2 W Y ] A fe
RS, Z TS SR — e 2 v ] (R T RE 4K 1Y
AuNPs 1 BA AR A H BTG N B, AR
FLLL DAMP N IIRERLIR G B AuNPs, LUl R 7>
10PN 72 SR I GRS N O BN L - Nl i
it 58 e T A B 4 T 22 24 245 48 T O AR SR TR AR TR A
% AuNPs X85 2% [ B4 22 24 Tiif 245 4 747 A9 0 T
PE, DU Sy 22 FQBA P 22 24 24 20 T 2 e R 7
S At iy i

1 AR O ik

1.1 EEHH

AL . ME sy BEMEEMTT) A DAMP
W31 F Sigma-Aldrich; B g b A1 AS S G0V B2 I 3K
TR TR A PR w5 LIVE/DEAD BacLight
Bacterial Viability Kit 43K F Invitrogen; 2 [&
DNA  #2 Han) & W 38 T st R A AL RHECA BR
Nl ZETTRGFT I . BSRAMEE
AR . A% 5 T A BR 40 5 I SR e R
PRWE, ARPI%E 14, 15, 12, 10 R Wb AE Eaiht
A RAAT MY, i wRESR ] Luria-Bertani
(LB)RER L 5 o I8 AR LO2 1 F il 4 i
AT 1R FVLIR A MR A BR A A, (&
10%M5 4 IfiL 75 1Y) DMEM 15 95 3L 55 5%
1.2 AuNPs & M5 HRE

DAMP-AuNPs 15 275 SCHR[ 1874 5 %t
7o BU 10 mL 20 mmol/L & T 50% LY DAMP
5 10 mL 10 mmol/L HJSEA &M IKIRG, T 4°C
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K 10 min, RIZUEFETIA 2 mL 10 mmol/L
N EALEN, PREFISEEEBERE 3 ho TFINSE
BUG , RENT 75X AuNPs #1744k

AuNPs [JES R H 4 JEOL JEM-2100 i%&
B EE I B LSS R AR A 1T >R A Nano Measurer
BEIEAT 5 5 AN e A L AR e 21 Ah O i
(FTIR)[F I %€ 43 51 % ] Thermo Fisher /) Biomate
3S 43 EIEEE AT Nicolet iS5 T /MGG IEHL ;
zeta HLA 2R FHE[E 5 /R SCHY Nano ZS Zetasizer 90
D 5 OISR A BN B8 A ] H A JE B Y Ti-E
R B PR RS .
1.3 MIC JE

AuNPs X} 4 FhZ 25T 25 40 MIC 1B 190 &
Z: HESCHR[ 191364 7 KR B 1.0x10° CFU/mL 1Y
TR IF W EEME] 96 fLMP, HALEKRED
100 pL, AuNPs FUZHRIEZ 73500 0. 0.25. 0.50,
1.00, 2.00, 4.00, 8.00, 16.00, 32.00, 64.00,
128.00 pg/mL. FHRZGIREGHSE, T 37 °C
Fi3% 24 h, PIIRWLEER: F2 BEATE I 1 Ik AuNPs
WREFLEMA R MIC. RIS, DABTA: R A AW
ST DAMP A A %o B8 [l isf A7 52 56 A 3
K3, BOFBIE.
1.4 RESIF AN E

HE— A AuNPs (BT, SR A A
(] - 2% TR 3l 7 27 it 4 D 52 AN Tm] B i) 50 [m] v i
AuNPs Kb B 41 B 0 A7 35 15 500 4y ik
1.0x10° CFU/mL MY 5 AR EE Y AuNPs
IRA,37 °C TERIKIR G 55 24 h, 435 TR 3R 0.,
1. 3. 6. 12, 18, 24 h J5WZHL 100 uL ¥ 5 F5 B
WA T LB [BAEEFRIE, 1557 24 h R ST 7R 4L
HE 3, BOF SR AR 4.
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1.5 R4 MR I e

VA2 251t 24 4 il 2 B R M TR O AUR TR, R
A LIVE/DEAD BacLight Bacterial Viability Kit 4f
TR A 35 8w 79 AT 400 T 0 A5 45 15 o
SE o R G REAR 4 TR 200 R 17 58 R M A T X
AP, Ho A SE AR SYTO 9 Jutehih Yy
WRGREI, A B A5 1) A T D04 b P e
(PDYLKLL A, 4 1.0x10° CFU/mL 4 4 4315 2 iy
B A 2xMIC {H#EE Y AuNPs R4, 37 °C H53%
6 h, SR JE AR S U A T e, SR AL
REAEWOLHM B WL . il —2 g
AuNPs X 4 & 240 M A A I, SR FH A i 7 S
(TEM)WLZ2 b BRI 5 A TR TE A8 4k . LU AR
FRER K (NS)AH [F] b FRAE Ry %o R A iR 47 b3
1.6 DNA #ftf5H0E

K FH BB W BE A FBL UK 43 B AuNPs A0 35 44
H 4] DNA 1 515 50 . % 1.0x10° CFU/mL
(R 2 BRI R AT 10 pg/mL /Y AuNPs R4,
37 °C Hi3% 6 h, BLLWCEER . 407 DNA $2 5K
K H RARA¥71) TIANamp Bacteria DAN Kit {5
kT, HEAD AR S U E T . 10 uL
FEHU DNA SR 1.5% B I e e i ik dh A 746
M, 120 V HLIK 30 min J5 R B NG RS
(Bio-Rad)fi 8., NS 4bBEAE Ry xf HEZH MEAT L3
1.7 ZHTE TN 25 M AL PEAL

SR JH ] o IR B L TR 47 Ay 43 T R 0 o A R
XF AuNPs (IR 25 IS 0L, HARS BEOSCER[21]09 77
PWiEAT . 1/3 MIC () AuNPs [z 65 S A0T8 , 44E
30d, WERRTESZ AR MIC {5, £ 5RK0E
1) MIC &A4784k, WF —K AuNPs B FHHe i
iz MIC I 1/3, DAREHE. Ry, DUAS%09R
b LAkt BE [R) is ifE A 75256
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1.8 ZHHIEEHENE

DL LO2 1 AT IT 41 5 A, SR MTT 52
B PEAG AuNPs X0 L 50 4 200 B 1 4 e, RLiA
Z:BEOSCHR[15]0 )5 5647 . AuNPs (9283 B2 53331
MO, 1.2, 4,8, 16,32, 64, 128, 256 pg/mL.
20 LA 3 258 (%o) AR 6 201 A 0 5t 5 %o LA (R o
AuNPs)Il A 1 LA RIS

2 HERApAT

AuNPs JFEAE

o E AL eY R R, DAMP IhREfb Y
AuNPs # & . ik 1 Fis, &) DAMP-
AuNPs E 5] BRIE ks, kA2 258 6.8 nm,
TEP K 514 nm A R SRAMIIRI% . 28 FTIR

2.1

€, DAMP B IhREL T AuNPs i (E 1-D), 8
1f Nano ZS Zetasizer 90 lll%Z, DAMP-AuNPs [
T IEHR, zeta U4 H+38.4 mV,

2.2 MICTE

JPFAl DAMP-AuNPs X #5 % G B 22 251 25
M PR ST, KRR HEREDNE T DAMP-
AuNPs 1) MIC fH. 415% 1 Fisn, DAMP A %)
4 Foh Z2 24 1 25 20 TR BE A A AT LR T, MIC Fl
MBC =128 pg/mL. #LZ T, DAMP-AuNPs
XiFIlfe R 43 15 1) 22 25T 24 6 KA AT BR L i Al P i
[ L= NIk S S I [ B S N B  NaRE &/
BT EIEYE, MIC{E A 4, 4. 8. 8 ug/mL.
VE Xt BE L 4 Folt Z2 25T 245 40 B0} 22 5805 0D B2 1) MIIC
h 8-32 pg/mL, B 77 A I i A 2P

®) LR T R (B)35-
e ma e e AL d=6.8+0.4 nm
v -'.'.;'.é 2 e ("4:.“,{_:_ ""’f}'..; 2% 30 —
ke B md o wiuied Ll x 25¢ —
3 Pl ety 3 2
RS N St 20
‘é e g -i'r"’" g fi: g
s il é‘,,a .“"u-.‘ ‘-";"" [er: o 5y
G el s O R,
-Hh e 3 e -tg:l:.. ohy o ;f”"’.s ,
Pt ¢ B e B O 5 ﬂ
O b 62 &3 _-_3"4"'. ] 'ff‘pi;,.':.a 0 M |-
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0.5 05r
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1. DAMP-AuNPs B R 1F

Figure 1.

spectrum; D: FTIR spectra.

Characterization of DAMP-AuNPs. A: photograph and TEM image; B: size distribution; C: UV-vis
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% 1. DAMP-AuNPs 3f 4 #E =K ES 2544
& H9 MIC {8 (pg/mL)

Table 1. MIC (pg/mL) and MBC (pg/mL) of
DAMP-AuNPs against representative Gram-negative
multidrug-resistant bacteria

Pathogens DAMP-AuNPs DAMP Levofloxacin
Escherichia 4 =128 32

coli

Pseudomonas 4 =128 16
aeruginosa

Acinetobacter 8 =128 8

baumannii

Klebsiella 8 =128 16

pneumoniae

2.3 REINIIFHAK

SRR 0, 2, 4, 8, 16 pug/mL
f) DAMP-AuNPs 7 24 h PNUE T Hixt 4 Fhdg 22
FC BF I 22 24 it 245 240 51 1 s [ - R B sl g 22 il 2.

10 =0 pug/mL —v8 ug/mL
Ii pg?mll: —-16 pg/mL
pg/m

N
T

Lg CFU/mL
N

0 Ao

0 4 8 12 16 20 24
t/h

© 10 %0 pg/mL —v-8 ng/mL
—-2 ng/mL —e-16 pg/mL
——4 pg/mL

Lg CFU/mL
)

[\
T

0 4 8 12 16 20 24
i/h

2.
Figure 2.

&l 2 fii/x , DAMP-AuUNPs (1) 5% B 17 A Bl 4% 3
] B A2 AT 2 AE o ZER U I DAMP-AuNPs [ 4b
I, 4 PR AE RS B, 1R
BT, XATRE SRS ERIEAEA K, XWT
KIGFFHE M S, 16 0.5xMIC ¥ F (2 pg/mL),
DAMP-AuNPs 75 H s B I VR T Y ik EE A
F) & # 3 1xMIC (4 pg/mL), DAMP-AuNPs X k
AT o s RS A TR TG, O Rl B IR R SE
THERM ARG 2 FEWEZ NG, DAMP-
AuNPs [0 TE M 0 58T, IRtk T R i1
FHROHERE , M1 k3 4xMIC (16 pg/mL), DAMP-
AuNPs AJ7E 12 h WIHBR A 43 (K 2-A) . 11 ¥ 2-B
I, 0.5xMIC (2 pg/mL)AY DAMP-AuNPs X4
Lo I R M T B R I R A R A RIAE T, 1xMIC
(4 pg/mL)#) DAMP-AuNPs 7£ 24 h NAERIFHb
B) 10, =0 pg/mL 8 pg/mL

[ —*—2 ng/mL —-16 pg/mL
—4—4 ng/mL

Lg CFU/mL
A& o o

[\

S

0 4 8 12 16 20 24
t/h

(D) 10 ~=Oug/mL —v-8 pg/mL
—-2 ng/mL —e-16 pg/mL
—4—4 ng/mL

[o)} e}

Lg CFU/mL
N

0 4 8 12 16 20 24
t/h

A ERE DAMP-AuNPs Xf 4 #1 % = XA L ATt 2540 & /Y BT [B-RE 3h h F i 4
Time-kill curves of DAMP-AuNPs against multidrug-resistant E. coli (A), P. aeruginosa (B),

A. baumannii (C) and K. pneumonia (D) at different concentrations with different time.
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10 34 ] % A1 BRI TR 1 A G A R R A
DAMP-AuNPs FHT P 16 P 12 35 1 0, Y ik i A 3]
2xMIC (8 pg/mL)Hl 4xMIC (16 pg/mL), DAMP-
AuNPs 2 5IR[{E 6 h #1 3 h WIEBRFTA A, 2
715 HH PR R RSN, o X T 2 R S AT R
0.5xMIC (4 pg/mL)f) DAMP-AuNPs BJI ¢ B H 45
U B ID S, SR IR#] 2xMIC (16 pg/mL)RT,
DAMP-AuNPs AJ 7E 18 h Y& BR T A 4 (K 2-C);
it & e S A1 AT R 6 2 AN Sl AT TR % B[R] - R B Bl )
S2AHML, HORik DAMP-AuNPs X lili 48 v 25 111 14 1
PURTE PEAXT AL , FEWRE IR 3] 2xMIC (16 pg/mL)
5 2 24 h A REVE B By 4l 1& (18] 2-D).
2.4 ZUEEA DNA $#14

LA 22 24 Tiid 24 ‘A 3 A1 P 7 A 43R T bk ) 25
55 T DAMP-AuNPs AHT B /EFALE . AT
DAMP-AuNPs 2 [l H A7 8w (19 TE HL A7, Rk Al 3
To #5 v A FH 2 S 38 400 7 R 1T 42 = DAMP-AuNPs
1l R 41 TR 40 RS E A 40 ARG T RE o oA I E
DAMP-AuNPs XJ 21 B 240 M B AR, & SR FH 40
PRI P T Y sl R & E AT T AN BRSBTS TG g, 25 R
Bl 3-A PR OGS R A B Adnsas R s, X
HEZH NS Kb JHE ) 0 2o s B TR T LA I 7S HE 2 4
P, HABA L EAVICRS, RUIFA 240
PSR e, RN . M, M 10 pg/mL
) DAMP-AuNPs ZE 34075 6 h LU, JL-F-Fr A 1Y
el R T SN EAR S S ov 2 I e )
HEIEASE RPN, HSET

HE—21 TEM -t B 4H B 4H i IS e 35 174 300
gL, 45 R UNK 3-B fir 7 . DAMP-AuNPs 2b B2 J
) 2 {1 PP TR AN LSS S R RAOIR S, X B L Y
20 DA A M SR S SRR AR AS . Ik Ah, TEM if

7Kk DAMP-AuNPs Kit RE TR R M, 450
#IA T DAMP-AuNPs fE 58 21 b R [ i AH B A
R, AT 38 A A 545 % K 22 24T 2 A 7

A MIEREIR Z 5, & 90Kk T RE B 25 ) 1
HEAZH TR AN, Bl A2 S A 4 A AR
5T DNA Bk, ARiEX —rd, RAZIERE
BEREHL UK HT T DAMP-AuNPs Ab FH 4 43415 20 iy
P B A TR SE R 2 DNA #0173 15 00, 45 SR an il 3-C
Fine ATLAEH, NS AHAYANTE DNA 454 583K
K, BoaH TN DNA 458 . M,
DAMP-AuNPs 2& B 4 DNA HL Uk 454 s
BEWHR, F7ERERAE DNA R B,
W] DAMP-AuNPs i 5 /™ H ) DNA i35 .
2.5 Tt ghiEEELL

AL 40 A DAMP-AuNPs AU 251, %
FH A 2 Al B TR O AR R TR BRI E T X
DAMP-AuNPs [T 25 PR Ak, [R] B DA S8 &
VRS BESEA T2 o AnEl 4 B, A SR o i v
L AR R 4 d 5SS 205 I iR e A it
2y, LRSI AN MIC S5 T 16 1 .
M, £E30 d REFHT T, BREJILK MIC i
BB, i A BRI TR BEAS R X DAMP-AuNPs
JRA Y T 2 8
2.6 AYHEH

DL L02 Fl AT 11 241 i 32 A i L 30 ) 4 A A
K MTT L3005 PE 40 1T AuNPs (940 i 8¢
WS iR , AuNPs i -4 6 70 i 40 it 25 14 41K
TEWRE ik 256 pg/mL 400 A T5 R AT 5 A
85%A I, ik —k B LI L & T AuNPs X 2 B 1
MIC {8, B7xH AuNPs RIFA9 AR MR 25k .
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(A)
DAMP-AuNPs
(B)
El 3. DAMP-AuNPs X 2R R 52 AR & 4 AEAR 70 DNA R
Figure 3. DAMP-AuNPs damage to cell membrane and DNA of multidrug-resistant P. aeruginosa. A: Laser

scanning confocal microscope images of P. aeruginosa untreated and treated with DAMP-AuNPs. The dead cells
were visualized by PI staining (red), while the SYTO 9 (green) helped to identify all cells; B: TEM micrographs
of P. aeruginosa untreated or treated with DAMP-AuNPs. Scale bars=200 nm; C: Agarose gel electrophoresis
result of the extracted genomic DNA of P. aeruginosa untreated and treated DAMP-AuNPs.

20
—s— DAMP-AuNPs
16l —e— Levofloxacin
S
=
8 12F
(]
on
g
5 8
=
©
4+
O L 1 L 1 1 L
0 5 10 15 20 25 30
t/d

Bl 4. $REFFBREME X DAMP-AuNPs BT 25 14E 1L
Figure 4.
DAMP-AuNPs and levofloxacin against P. aeruginosa

Development of drug resistance toward

upon multiple sublethal dose exposures.
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5. A [EiRE DAMP-AuNPs {323 L02 0 AT 11
4 B E 14 Y 22 M

Figure 5. Cell viability of L02 and AT II cells
treated with different concentrations of DAMP-AuNPs.
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3 itk

522 TR Ml B T S BO™ R, AR
W E I 250 . Jait, ERBAEWIK, &
AR IR Z2 2 2 4 D SO BT T s T 4],
) ot Y S o I e A 2 G Bl A e
I H ) ESKAPE 2B b, BRifi HY AP Ak 4 v 6
7 7 2K T A 5 R R BRI DL 2 IR
BFPE 20 T o T R A 22 [ S 2 24 1 24 4 7
TEIRGL 25 W R W SEAH A D o ARDF ST 4 4T
B2 [RBAPE A T R B 2 sE, DU K&
PR 53 B3 22 25T 25 KA AT TR . A SR A F B A
{0 & AN Iy FF TR R 4% 5 T A B R X 0 Al T 2
Yrvhiali& DAMP JJRE{L AuNPs BIHTR R,
N R PR T, TR R 2 2T 2
A IR IBYT A R

AuNPs T HE) 2B A — 2R G0KRHRE
TEAYI R 22 B T 2 R, LENN 2 2451
24 20 TR e T U AR L IR R i AR B
TR RO KL TR BRI GK F, AuNPs HA 5
R A AR, X W ZL SR A4 i AN
SRS, e B, K28
W5 O0RE AuNPs ER A, i HHiA R | bim
BRUA B — 26 B FHi i P i D fb T AuNPs 3R
I, M R AEPUE RO Y, BN, Rotello %M
W5 &I, BHES FECR IRk i) AuNPs RBAE 5
R BL B R T 2 20T 25 40 TR IR YL I6R YT o ARHIFS
RN EAPOAEMR DAMP J)Rgfb iy
AuNPs 15 m HASAF P RE T, X 4 Rt
22 R M 2 25 2540 MIC {HA T 4-8 pg/mL
ZIE, o ARG N T S . IkSh, DAMP-
AuNPs P70 B 18 P I B 1] 0o B 7 722 Ak i A e

ART], k5 HA 28 R A 9 K BRI 20T,
B 5 AT LLE H, AuNPs %58 240 i 0] 2 7 H
R AN B, Xt 5 A g R R AT 14 25 A
ZPE—F. AuNPs X 3l 47 240 1 R 4 T 5 B 1 2
PERT R S MR AR TR 6, Ansh A i
LR UNEERS R R SR TR N A o Ll 1N 11 2
X7 AuNPs XIWZLBIYA0ME A3, Mififfi15
AuNPs iR RAFA AP A2

ZHIMDEFERI, GOKRBRHY 2 a1 e AR
WRZIFm BB REE . B0, Zheng PR B,
AuNPs ) 3 18] 5 1428 51 F0 e 2 Hi ey 2900 FL BT 147
M A S A SE G R AuNPs R A
A BRI E LT, R e A R A T AR
T, S T 9 R 200 B A L 22540 (1] 3-B) o 3 ] Rl 2
T MY 6-5idk C RN A %W AuNPs
(~6 nm)Xt A =2 FGFH: 40 B A AR 220G S 40 T 4
REIH PRSI 2 —P, s, BRrk
LR 22 B0 8 40 K 4 et 3 38 2ok PH B AR )y g
e R AEHT AT HED
—M 5, AuNPs =555 o i VR 40 240 it 45
P ERAL Sy . I 2 AR A A AR A K A
. BEVE NP 2 YRR TR R
, I R R R A R R KA,
& 3 A LLE ), DAMP-AuNPs 3= %05 o i 50 240 1
AT . S AN DNA A KAE, X522
il A BIF 5T 25 5 — 35>,

KT FH 24 5 S50 200 AT 245 M 2 1 A A T R
YRIT R Bk iR Z —, R AN 251 7= Y
FEER . AR R A SR,
F — B} (] 22 J5 #8422 T ) A1 3 75 5 it 24 A1 ik
B, R E AR 1 AR g KR
ARG LA 5 A1 PR TRV SR AR SR TR RR I T

H OB X
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Xf DAMP-AuNPs BTt 254, 25 R WR7E 30 d N
A LA R X DAMP-AuNPs 77 2B i 250 . M,
VR SRt B ] 2o {15 P B o) A A0V B ) MIIC
INT 16 £ BR5E, AL ERID R B AR SRR
W ZRMIFE O Y H A DA —1E
KB i B A WA 5 A P i 2 0 4 4ok
MR HGE , X SeZE RERY], DAMP-AuNPs 1
R AR B AR B AR i 5 22 FC B
Z G AR AR, I8 AT REAG ACkE S 20 7 i 24
PRy kA, BABE RN R, XA fEdS
AuNPs & 2= (BT BRVE LA 5¢, A mMBta L
Tl 5 4 A TR 5 IR B 22 1) IR A A AT B 7 AR T 24 4
HALRP, R, WAFGE AuNPs Xt 2 251 25 241 15
BT A ML RE AN AL, X I %o 24 Jip ™ R ) %2
2Tt 25 AR IER G, R T 2 S Y A
QBRI Z 2 25 A0 TR, HoA T or B X

2 % KR
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Antibacterial properties of small molecule-functionalized gold
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bacteria
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Abstract: [Objective] In this study, we investigated the antibacterial properties of 4,6-diamino-2-
mercaptopyrimidine-functionalized gold nanoparticles (AuNPs) against Gram-negative multidrug-resistant (MDR)
bacteria. [Methods] Minimum inhibitory concentration (MIC) of AuNPs against 4 clinically isolated
Gram-negative MDR bacteria was determined by the broth dilution method. Time-kill curves within 24 h were
drawn by plate counting after treatment with different concentrations of AuNPs. Employing Pseudomonas
aeruginosa as a representative strain, the damage of AuNPs to bacterial cell components was studied using laser
scanning confocal microscopy, transmission electron microscopy, and gel electrophoresis. The evolution of
potential drug resistance of bacteria to AuNPs was evaluated by repeatedly exposed to AuNPs at a sublethal
concentration. The biocompatibility of AuNPs to mammalian cells was evaluated by MTT analysis. [Results] The
average size of synthesized AuNPs was 6.8 nm, and the zeta potential was +38.4 mV. The AuNPs showed time- and
concentration-dependent antibacterial activity against the 4 Gram-negative MDR bacteria, with MIC values ranging
from 4 to 8 ug/mL. The AuNPs killed these MDR bacteria through a combined mechanism including cell membrane
destruction and DNA damage. No resistance development toward the AuNPs was demonstrated even after
continuous passage for 30 d. Preliminary cytotoxicity assay results showed that AuNPs have excellent
biocompatibility to mammalian cells, and the survival rate of normal L02 liver cells and normal AT II lung cells is
still more than 85% when the concentration reaches 256 pg/mL. [Conclusion] Small molecule-mediated AuNPs
have excellent antibacterial activity against Gram-negative MDR bacteria, and potential application value in
dealing with severe MDR bacterial infection.
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