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Abstract: Colorectal cancer (CRC) poses a serious threat to human life and health. The intestinal pathogenic
bacteria Fusobacterium nucleatum (Fn) and enterotoxigenic Bacteroides fragilis (ETBF) are closely associated
with the occurrence and progression of CRC. The development of novel compounds targeting Fn and ETBF holds
significant clinical importance for the treatment of CRC. In this study, broth microdilution method was employed
to screen 3 400 compounds in a compound library for in vitro antibacterial activity against the two bacteria. Using
a criterion of MIC,, < 64 pg'mL", 52 compounds with anti-Fn activity and 44 compounds with anti-ETBF activity
were identified. Among them, compound G7 exhibited the best inhibitory activity against both two bacteria (Fn,
MIC,, = 1 ng'mL"; ETBF, MIC,, = 4 ug-mL") and could effectively inhibit the migration of colorectal cancer cells
by inhibiting bacteria. Preliminary mechanistic studies revealed that G7 exerts its antibacterial effects by inhibiting
biofilm formation and the expression of multiple genes related to adhesion and hyphal formation.
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45 H 9% (colorectal cancer, CRC) /™ 5 & il A 35
A i Ag B, BT RO BN TR T, HLZ T 2 IR R A E
P RCUHETE VRSB A A . WS, R ELH
90 JJ B HIET L E e . 2020 4, T E 45 B i ¥ &
T B LR 56 T3, 29 15 43R A0 B 1/3, FETS
BIELZ) R 29 73, KA B FNHE T2 2R AE A 50 0 i g o 2y
AT 5 A AN Ay, e, 3 e B4 L Y i
SAFAEATR AL 50%!", 7 I 3R N TR AR A i R,
B ERATMA 2R Bk T UTE 4,

BRAEBENRREARZ, FTEQRFRE R R
M BT 245 . AE AR 3R b (1) 2 G oy, W
TH TR B 935 9 E P4 B AR 3 PR A S 3 B0 T R
P EEAE Y SRR HE ) 71 R T AR T,
45 W 5 1 30 B0 B R R T, e
AMLAE 25 L (0 R AR R R iR L SRR 24 v R
546 AR A, 1T ELE 7 5 e B T, 46 AR AT
SN, TR, R B 2 () UE B S T, W SR B AT A
VEREEDRR T TIR 5, T 45 B s va o710

E MR B (Fusobacterium nucleatum, Fn) £ N
— P RAN BRI B LA, BT O S
Jop i S ALY 7 i 7 2K 99 AT B (enterotoxigenic
Bacteroides fragilis, ETBF) 1F N i 55 44 B8 1) — F, H
A A A5 WA e S5 AT B 5 3 (B. fragilis toxin, BFT)
(R RE T, X PR B E AR A EAL B R EE T
8, AL . BRI, Fn 8 ETBF 55 CRC
()R AR AR R AR O, (R, FF R &5 Fn f1 ETBF
P A G, DABH I HAE CRC R I BURAE, A
HEWIE R E SRS AT 5. BEl, BACH — L4
X§ Fn M ETBF IR YT J73%, Pt A iR )y7 4%, HiX 5
FAEEAFTEA R LK 5 7= AR i 24 PR 4 i) >0 1
V6 TT V8 2509 B 254 S M (metronidazole, MDZ),
AANAFAEA 22 B VE A AR UREE S, 17 L A1 HS I 24 42 %o
Ji7p 18 BOW" . Rk, B R AL S AR EE I B Fnfk &
W, B CRC YA TT AU AR i 1 DG Bt ) iz — 11510,

FA I AL 2RI R AU N 40 TR A R R E I A
t, AR T AR Gu ik TR sl 25 i, RAL ki B
PR B A A WD AE A B2 THD ) PR R I, B e Rl R
il g YA S, T R B8 B AT I kAL E
HESWEY . X—H AR OSSR B A
e BRI G T AN AT B A AT BT S
T Fn METBF 5/ 73 7 AR 2 G W) i R HR0E, 2 45
MG BB AT AT . RE A RIEUESE T &
Fff & /M2 28 2 (Fusobacterium adhesin A, FadA). 15 £ N
17 40 i A 85 %6 25 1 VE-cadherin. b 7 40 i & 25 EL g )
41 19 11 45 %6 25 11 E-cadherin 55 5 EAZ M T B 200 14 %

DIAH R, AB A, I it R 45 4 23 H7 K 30, FadA i
PAANJT 0]~ A7 SR e 1Y) 8 /> B R IR R R A S 2 B —
RAR, B Z N T 25 45 A AL P 1T VE-cadherin /&
AN 785 MR IR KK A R 1 IR AR, B-cadherin &
BSBANARBRMEARER, WEFEAS N T
L2 5 VR S A R R R T R, I XA
AL R AE TR R DhRe 8, R s A A T IX A
i EEEIT YRt B AR AR . BFT 52 — i
PRI 5 2R B g, 5 &l E e DA oG, oy
TEAM R, AR A 2 AMIE AL AN Z R I X
T 28 K 70 1 S5/ T REAE S BFT 5/ 7> 7 H 45
B WA, KA /N T ERA A REES BFT KA
T VAL KRN 5 A8 IR T AR € AR ELAE . BFT 701
10 2 T H Ar AR /K A AT B AR T 5ok T EE B4
o PRI, AR 7 e A8 8 i 5 R 0 v b A S Y R K
AT ol fiz T8 S50 T 1R A5 0 AT A E 4 1 300
W 2R L5 T A M, D S B BT TT S AT N
T T, AW TR T ORE T 25V st i 56 77
PCEE-BRR) RUE MR N REE, ST B EY
PEr ) 3 400 MU VIREAT TR ST 3 B0 B A
TR %, PLMIC, fH/ T 64 pg-mL" A P b& i P
FINIERRAE, ORI T 52 BT Fnidi PEAL &4 .44 M40
ETBF il AL &9, Joh, A —MMEEY G7 (B 1) X Fn
FIETBF B A 15 P 4 1 AR R A v 1, MIC,, 2 3N
114 pg-mL™, Hoxf #5 i B A 04 Y iR Rk aE,
A, 727 W 5 CRC 41 3 1500 K, Z ik & ke
8 M 25 e A LI R% o AT 7 Stk — P i i
A2 WD IE T BT ) SEE B | SN 2Ok 0 B 5 A i A XU R
(real-time reverse transcription quantitative polymerase
chain reaction, RT-qPCR). 43 4 F1 % (scanning electron
microscope, SEM) #1i% 4f Hi 8% (transmission electron
microscope, TEM) 4 Jf J 25 2% Al AH ¢ & PR 1A 15 0L,
WIEERYS T GT 5w A i i B v 1 F LA .

MR5E%E

SLIGEME B B AR AT R (ATCC 23726). 7"
¥ 75 2 s 55 FUFF 1 (ATCC 43860) (i 117 fil 88 #JF 7%
FT); 15 7% N CRC 40 /it 22 HCT116 (L35 o [ B} 2 B 41
ML)

KT # KR L& ¥ (LF9000-Cysteine Focused
Covalent Inhibitor Library, [ Fg & A=W EHE A R A
A)); AR R E VE RN ER SRR G2EBD A
F]); BEIS VU 250 G B R A SR At R )
(B A TAEMRHE A BR A R, 2 4 5 i fi 45 5 5
(BB R REMERGRAF); 5149 [LETAED TRE
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MIC;, Fn: 1 pg-mL!
ETBF: 4 ug-mL!
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Figure 1 Workflow and filter of the drug screening. Fn: Fusobacterium nucleatum; ETBF: Enterotoxigenic Bacteroides fragilis

(o) B g A PR 2 W1 05 0 /4 1 i RN B2 B0 7
£ (TR214, fif7 B HARAT R A R); 18 (011010788,
R RARH A ARAF).

SLIGIN RS AW % 4 i (BSC-100411A2, 75 N %
AR ARAIRA ), BE 56 RMEE (TS2 FL, JEE
A& 4h); 2 I REFLIR AR AL (SpectraMax” iD3; 3§
B0 FALAR A T, SEI i & FAE AL (FTC-3000, 1
%K Funglyn Biotech Inc /A #]).

EHRIEL  A-80 CHIVKFEHL H 3445 Fn F1 ETBF
MIVRAE R, W 1 mL % A7 7% 6 mL il 0 IZ A
(brain heart infusion broth, BHI), 7E L& 24 T 55 24 h
Jo, AT, WA 1 mL BN 7 mL BHI Y, 4k 8276 T
AMTHEE 240, M REIEFREEKPETH TR

MIC,JME BRI, 175k B e 804 KA,
B B OB BN B OALF, 8 000 r-min’ ig# 7 min, FF k.
T, IO 1 mL A R RATR S o AR LL I e bn )i,
3 3R ON LAY, NN 4 mL A B A, FH R A
) ECAE K R PR B, 7 B R R P B R 0.5 27 IRk
B (B IR 9 1x10° CFU-mL™"). B\ 4 mL K JE A
0.5 27 QL 1 T VR 2125 5 36 mL A7 IR A3 IRV P
A NN 4.4 mL fi £ 4k 5 1, R eI % 2 TR S0 (B
Wiz G =1:9:1.1) B A SEE A &M i i )
BRI 96 FLAH B FR AR, BEFL AN 100 pL, 4k
AWM 64 pg-mL FFUR IR IR = 7 R, A8 O 24 i =ik
%9 64~0.125 pg-mL". 44 96 FL4H 55 772 4 & T IR
AR IFON 37 cClE IR B FR AR i B RS 77 48 h, 15 7%
56 B A5 FH i b A 5 5 FL 41 T £E 630 nm Ak (IO
[ (ODy,,) 18, “FATIIE 3 o HUMHIZE > 50% B BT X
IS BE RN ZAL S I MIC,,. s — S & A 45 1K
Pz, 15185056 — AN A S e B R, 43 AR A B
o HEFI Y S0 HE

EREMZ SIS BEARIE (b, A B IA B R B K
J&, ARG IR GIARAE LI, e AR S, K B RUE O Lk
A, TN 4 mL BHI, FH AR 25 B0A 4 R4 R B, 72 B0
TR N EEHR R 0.5 27 [RURAE o K 0 4 1) B ) BHI #f
BEZIRE N 1x10° CFU-mL™" 8 R, W IETR % 25 1R 2T .
e W6 A~ 15 mL &0 8, 40 5l N 7 mL ik 4
1x10° CFU-mL" IR W, 8554~ 8.0 o Fn Al ETBF 2
W R E 599 1.0.5.0.25.0.125.0.062 5 pg-mL™
F14.2.1.0.5.0.25 ug-mL"s K5 B0 TN IR A HE
TETRSRAT T, 37 °CiFE, I T INZ )5 0.4.8.12.24,
48 h i RSB O 100 pL VR AT 1 B E T 96 FLIR,
3N AL, FH 2 D REALBUERARHLI OD 18 FHid 5%

4 B 1T #% (Transwell) SC30 A H 24 FL BCK
HCT116 LA%FfL 3x10* A 1 % i 5 9= 7£ & 5% FBS [
DMEM K5 F 3 o . Fn B 2 BC B - 3835 b fE Lk
B, ERRIG, KB N AL, I 4 mL 7 5%
FBS ff] DMEM 7 7% 3, H A8 25 I B A K R 4 B, 7
PRSI N EEHR A 0.5 2 I o W 0 47 (9 ) 4 1 T
F % 5% FBS [¥] DMEM 15 7% B2 0B 10 4%, A8 B 19K &
N 1x10" CFU-mL". K it B 4 1 18 2 T 24 9L
Transwell R G T =, £ L 600 pL, R 15 B &L Z
Y BER E 4r N 4.2.1.0.5 F10 pgmL". K& FL
100 pL HCT116 4 i Vi B i 5 7% T 24 fL Transwell 5
Gin B, 48 h W Hi B 95 9, PBS B Ik, 4% £ &
FH % [5] 52 15 min, 0.1% 45 &6 %5 44 4 5 min, AR 48T
J&, e BT M ER (200%).

EPRRANBIEY WIS, S BHE U K
W5, ¥ B 0B TINES L AL, 8 000 rmin’ Jig#% 7 min,
F¢ 7, NN 1 mL BHIVES] . bRk LU @b )5, 1 3
TR N EL U, NN 4 mL BHI, FH RS 258 BUE K R
U (T, 76 3 B P BB 22 0.5 22 IR (TR AR B
9 1x10° CFU-mL™") BI RS2 56 H B Bl o K e B 4r (1) B
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BN 96 LIk, A FL 100 pL, £ %F Fn A1 ETBF
AbEEZH Sy BN AS A SRR (4.201.0.5.0.25
0.125 pg-mL™") A1 (16.8.4.2.1.0.5 pg-mL™") FILE W
G7. {E37 °CIRESA T H 48 h, &L H L H PBS ¥t
B3 IR R A NG EE (1) F, SR )5 F 2 5 B [ 72 15 min.
PBS LI HE 2 ¥k, FH 0.1% 25 i B AL 5 5 min )5,
N 33% £ (100 uL) ¥ A= 4, 37 °CHiF & 15 min
J&, FERE A HTIN 96 FLAR, 55, FHEEAR I & 570 nm 4b
(¥ ODH, & mAVIRH =Y & .

SEM & TEM SE36& B 4 7% 4 B B R 11 TG 2 ) A=
K ZRaess . B OB N REEE S, ELAKME T, ¥
15 mL B0 F MA 7 mLK B 1x10° CFU-mL™ (1) 5 ¥
HIIAN3.5uL G7 (2 mgmL") T37°CifE 48 ho IHHE
i E, BEOEE T EOHLH, 8 000 rmin” &0 8 min,
7 _iE, FCHE I PBS BTk 2 s, 77 PBS, A e
[ 5 V0K B W E5) 50, BT T I e W, SR R T E 2 h,
R EOBITEAS B i E QAR A IR A F AR

RT-qPCR  Z: i TR214 B B/4H B RNA $& Ui 7
& AT U BT L RNA R L. Wi 565 %858 37 °C
S % 3 B 1S min, 85 °CHiE TG [ B S s, 4 °C R FF;
qPCR J5 % 5 95 °C F J& 3l 10 min, 95 °C .30 s 45 4,
60 °C.30 sk, 72 °C F 4L 30 s, AT 40 MGEIF . 10
SR BN 4 L 3 3 s TR W, S AR R 20 L,
RNA fR 45 THEAF AR EE N 1 pg-ul”, I\ DEPC.
F 4 il 5% 30 M (polymerase chain reaction, PCR) 14
AUWFE 1. WSEK N 16S rRNA, H E K w13 2
TNo FEDR R ZE T T 20, 2/ B
D3 (KL 7E G770 24 4k B 40 18 bk 1) 3R I8 B AH B T e 2 %
HE 2 TR PR ) LR, 51907 51 L3R 2.

G F ot A EIEHT 3 M R S,

Table 1 PCR system

Reagent Volume/L ~ Concentration

TB Green Premix Ex Tag 11 4x10° 1%

PCR Forward Primer (10 pmol-L™")  0.8x10° 0.4 pmol-L"!
PCR Reverse Primer (10 pmol-L™") ~ 0.8x10° 0.4 pmol-L"!
ROX Relerence Dye 0.4x10° 1%

DNA 2x10° /

DEPC 6x10° /

Total system 20x10° /

S8 B DAY + ki fE 22 % 8, K GraphPad Prism
AT EMG 0. SR B & U7 % 73 BT one-way
ANOVAITFMM A 2R, P<0.05 R R ZR A4S
%Xo

1 HLFn 0 ETBF {5MNE M ik K 24

AW TR T R AL &P 3 400 ME & Wit
A7 400 B A R 2 (G A AN T AR 23 9 9 Fn A
ETBF). LMEAWIIMIC,, < 64 pg-mL" SRIFA 2 75
HA I E SR w G 2R ER, 752 MeE
Vo e B JT Fn i 1%, 44 S0 & 4 FE L T ETBF i
PEo TR LA (Fn: MIC,, < 4 ng'mL”', ETBF:
MIC,, < 16 ug-mL™") @1 3 Fizr.

i3 25 1% Schifinder & B, A5t b B A HU B i
A & 2 N EER 258 & b Ak, B, (&6
(F3) =& A k%72 2 4LEF (ubiquitin specific peptidase
14, USP14) /)73 1 # i 57) (¥ G 8 A 1A, TU1-47 1
— Tl USP14 10 1 71 48 25 40 i vh 2 5 5T 9 A 14 e ) T
AR A2 7Y tau 5 BEPE tau R AZ 7R P3O1L A1 P301S %
A152T tau 28 {4 (0 B A 222, 4 & W) 3 02 VF 22 0 1 77
FA - R TR A, [R] IS0 22 b 40 T R A B B B v
HEMT (SC-43) 52— M AF 32 7k B 2 IR R I W TR Al
(src homology region 2 domain containing phosphatase
1, SHP-1) #ahil, Al 5 LW 259 R 4k e Bk AR T I
HA BT 41 0 & (hepatocellular carcinoma, HCC)®, 7£ fif
BB &R, &Y GT GRIFIEW 2) BA &
A B0 3, L Fn fLETBF ) MIC,, {5 43 78 1 F1
4 pg'mL's AEW GT N —Fh BA7 AN AE LA A /N
Iy TAE W), LT B R e R ) R B R
PR HE T BRICA B8 DU A 20N . B H AT, MR
I SCHR IR TE AL & VAR IR 1R T U ) 2R G LT 7T
Bl PR N FH O, O e 2R3k T GT R 25wt A de it 1
B FR T 3 o
2 WAEMGTREBHYINE Fn F1 ETBF B)E K<

I IRAT T 2 AT SS B4 Fn A1 ETBF Y
WY, AU R AL &Y GT TR T )R
BeWtgt. e, W AR ZEEEL G GT X Fn

Table 2 Primers used for real-time PCR. 16S: 16S ribosomal-RNA; OMPA: Outer membrane protein; BMEB3: RND-type efux pump; MP:

Metallopeptidase
Gene Forward primer Reverse primer
16S AGTAGAGGTGGGGGGAATTC GTGTCAGTTGCAGTCCAGTG
OMPA GGATATGACGGTGTTGCCAG TAGCAGCAGCCATGTCATTC
BMEB3 GTACCGGAAGTTCAAGGTGT GAGCAGCCTCGATATTCTGT
MP TGCGGCGAACTCGGTTTATGC CAGTAAAGCCATCCAGCCCTTCATC




Wi R B ITEBOW B A& YR I X 4w A LR 5 - 1811 -

Table 3 Representative anti-Fn and anti-ETBF hits by phenotype screening (Fn: MIC,, < 4 pg'mL™", ETBF: MIC,, < 16 pg'mL"). MIC,;:

Minimum inhibitory concentration

Previously described MIC, /| ug-mL”"!

Compd. Structure Therapeutic use . .
as antibacterial drug Fn ETBF
Ny N—
1 A / No 2 8
s
O,N
CN
2 C[C“ / No 1 4
NO,
0, Cl
3 s / No 4 16
L
o
,’\)(N /q\g
4 LI / No 2 16
HNTSN
N
\ Cl
5 ° / N 4 16
NH
i ©
N. O
=N
Cb
6 N / No 4 8
)
o cl
Cl
i CF3
Oy NH
7 ©/NH SHP-1 agonist No 4 16
ieg
NC
Cl
ﬁc’
[\
8 N / No 4 16
e
.

HMIETBF B0 4R o LA R FE 146 & 7 530 5 7
PR N E 96 FLAR 3L 07 & 48 h, fE G W) EIK
4 0.062 5.0.125.0.25.0.5.1 pg-mL" [ 4L BE 48 h &
Foxf P AR K AMEIE L, TEAE PR &K 0.25.0.5.
1.2 14 pg-mL™" i 5 FoxF ETBF A K AHIEH . 45
RANE 2 FioR, 1 & Y0 7E 48 h Py 52 77 B K H5 o 2 410 1)
Fn FI ETBF B4 K, BITBE 5 9R BE 1S 0, 166 4055 P
P AR KA g 5E . 5 RALAR b, Fn L& 1
1 pg-mL " i (I 20 78.80%, RIAEFEAR T MIC,, 16%
HIE BT (0.062 5 pug-mL™) H A0 24754 34.67%, T
ETBF 24k & ¥ 7E 4 pg-mL™" i 30 B 28 91.55%, (%
FMIC,, 16xFITEH T (0.25 ugmL™) 1124 20.59%,
T HAL G Y GT /2 AE 4 pg-mL" it B FF N % ETBF [
AR I A EE A (0 #08 91.55%) . 4R il
2 S 45 SR I G738 4 ) 4 B AR KT R R R R

PUEAEH M.
3 AYGTINE FniFE S8 CRC AT

W58 30 Fo BB AR F 485 T 10 400 e 1) 399 e R 42 28
AW 7T IE T Transwell S48 SR i AL &9 GT 2 15 BEW%
P A% Fn 15 5 10 N U5 45 B 9 40 Mg bk HCT 116 L
REH1. S5 NE3A FioR, HCT16 40/ 5 Fn L6 & A,
HCT116 40 g £ & &35 18 hn, W Fo {28t 7 HCT116 41
ML . AH IR, A4 s i G2 B IE HCT116
HHHIIE R . TEILHE F RIS H, (& WA ZF(K T Fn
(% B, 9 H A7 AR 77 ) 7 HCT 116 (3L
o MbE GT IR NE] 2 pg-mL" B, A8
i 52 A 40l HCT116 40 fL 11T 7% (B 3A), KRN EY)
G740 7 Fn /5 31 CRC 20 LIT#%
4 HEYGT BEEIFH FnEHMIEAIR K

S B R V& T F D A A1 A 00 T 240 TR 5 JER AT PR 245
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037 Fn

- 1pug'mL?!
& 0.5 pg'mL?!
- 0.25 pg-mL"!
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2 Lok . -1
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Figure 2 Inhibition curve of the compound G7. n=3,x+s. P <0.001 vs control

1 pg-mL!

0.5 pg'mL!

ETBF - 4 ug'mL?!
- 2 pg-mL!
* 1 ug'mL"!
229 sxx & 0.5 pg'mL?!
~ 0.25 ug'mL"!
3 ¥tk == Control
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=
=¥
0.0 T T T T 1
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B 4.

Target mRNA (relative)
£
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[ e
> o> &
@’3& 0“8 (f’&

Figure 3 Using different concentrations of compound G7, Fn was allowed to co-incubate with HCT116 cells for 48 hours. Fluorescence

microscopy was used to capture images and observe the effect of G7 on inhibiting Fn-induced migration of CRC cells. Additionally,

compound G7 was used at its MIC,; to treat ETBF for 48 hours, and its effects on the OMPA gene, BMEB3 gene, and MP gene were

assessed. A: Effects of different concentrations of compound G7 on the migration ability of HCT116 induced by Fn, with magnifications of
200x. B: Effects of compound G7 on the expression of OMPA and BMEB3 gene in ETBF. n=3,x+s. " P <0.001 vs control

PRI 52 11 22 O¢ 51 209 BT &, AR W) IR BE 6 {41
TR 52205 95 26 A, XU Riia 7 7 B 251k . A, &
YRR 5 — R AN VR B B R LA 5%, 08 i R oW
JE A B B 8 A0 PR B SRR e A, (EL b T 4 T TR 24 12 ) A
2, A BEA BORIT IX LB Gh f 58 — i
PGk, B 5 AW 5 o Ry 5 By 45 5 e 00 R
Ik, V08 A LB 5T, L MDZ 9B B, SR
P45 SR R ORI & ) GT X HAZ R i AL VT
JRIIREE o S5 R0 4 P, BEE GT R EE I N, 45
A SR VR T (0B T AR IR LR RS, L EILR E
P& S W T2 W I 5 R 1) R N A R A N A R S
(extracellular polymeric substances, EPS) />, 3% iH
W51 G7 X%} Fn M ETBF K A= YR TY BB A W 52 401
YRR, J 5230 H B S A 7] B AR 12k
5 WWAYGTHED T ENE Fn 4R EM

SEM R 8 7 AL A it 3R THI ) 1 0 HE R R, T 98
N SR FEZS . TEM RefS 7 38 A i, W52 5
WEREE R . BRI, 1E W08 /R RIALHI B 5, At 7 itk
— 2L il i SEM A TEM SE 564120 BT T8 1Z AL & 05T Fn i)
PEFIHLH, BLMDZ g BA 0 B, 25 R an &l 5 B, A
WAV GT ), Fn fli 2 88 803 AR 72 P i/, T TEM 5K
2 GT A VAL LI ¥ P, 068 5 VR T8 45 ) 4 3 4

RS, FLP i 2, U600 2 5 Ak A 4 4b B 1Y) P 41D
JELEE DA 52 %, RIZAG AR T Fo A0 PRI . [H]
I, B 58348 I MDZ 4k &4 G7 %t Fo A H J5 1) TEM
B 2 AN ], MDZ 1] 8 A2 B U 4 it B A 2 46 4, T4k &
W) G7 T RE A& 5 F P 5 S 6 2 ) 10 ot L AR K, i B
&Y GT7 5 H AW Fr AP0 B 1E FH ML o] BEAS TR .
6 G7%METBFHEXERMTRIA

AMIE L (outer membrane protein, OMPA) 3 [K %
T (3 41 i 2 11 2 ETBF 45 5 22 9] 14 17 41 5K 170 = 2 40
AT, R AERE A R S5 ) 1) R M AN o B B A AR
F™, RND % 7 HE %% (RND-type efux pump, BMEB3)
B DA 2 RND Y SR HESR S5 (0 — B3, 9 1) 25 1 e
BHEVR (nPiER) Wi EshHH, A
T T~ 4 B R 22 Fhopi AR R I 25 PERY . RND AUAMHER
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Figure 4 The effects of different concentrations of compound G7 on biofilms when applied to Fn and ETBF for 48 hours were investi-

gated. A: The relative inhibitory effects of the active compound and metronidazole (MDZ) on Fn biofilm; B: The relative inhibitory effects
of the active compound and MDZ on ETBF biofilm. n =3, x 5. "P < 0.05, P < 0.01 vs MDZ. ns: No significance

SEM

TEM

Figure 5 SEM and TEM were employed to observe the effects of MDZ, G7 at a concentration of MICso, and 0.6% dimethyl sulfoxide

(DMSO) on Fn, with magnifications of 20 000x and 80 000x, respectively. SEM: Scanning electron microscopy; TEM: Transmission electron

microscopy
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