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CD630, ::CD630 27900 B ik FIk .. FaT % KE IR A8 K (real-time fluorescence quantitative
polymerase chain reaction,RT-qPCR)4 R 2 =, 4% CD630 27900 3 F, HIEZE cwpl9. Acd AR KA
FHAK, =CD630 27900 A ix#& AR AiA3E5%, 44T CD630, ACD630 27900 Btk . HFH 4
tcdA. tcdB XA EHEAK. #848F CD630, ACD630 27900 st & FHEE. FA., FIEHK. FT+H
FEE. #AVE. kBT, FAEEL Ehs0%, 2:CD630 27900 *FvA bid FABMIKE. sk,
ACD630_27900 *F 82+t CD630 #Li%, *Taifsde R A A AL, :CD630_27900 *f BRALK M1k 5 £ 254
AR, [4538] 8k CD630 27900 AR, RBAEMARE AR R TR, ABFE cwpl9. Acd AR KL E
Mtk afed . FFHAR tedd Fo tedB A&, LI CD630 27900 A B #v Ak B 80 A B8 K.
B HRACD630 27900 516 & b8 TLaG 4k & BB ME IR3E B An s, ELiK 8k B 03y oT i@ it 2 R m AME AL
R B TR A BRI F 06 57 B B B # (Clostridioides difficile infection, CDI)#9 772 ¥2 &,

XA RAEMARE; CD630 27900 £ B ; REMEBL L BAL; FFKFRAIBHFI12 %,
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Abstract: The function of CD630 27900 gene at the s/pA-cwp66 locus of Clostridioides difficile
is still unclear. The encoded enzyme is putatively regarded as a member of Lmbe family.
[Objective] To construct CD630 27900 gene-deleted mutant, compare the phenotypes of the
wild-type strain (CD630) and the mutant, and discuss the effect of CD630 27900 gene on the
infection of C. difficile. [Methods] The CD630 27900-deleted mutant and the complementary
strain were constructed by allele-coupled exchange (ACE). The growth curves, expression of
autolysin genes (cwpl9, Acd), cytotoxicity, expression of major toxin genes, and sensitivity to
antibiotics and pH were compared among the three strains. [Results] The mutant strain
ACD630 27900 and the complementary strain ::CD630 27900 were successfully constructed. At
the decline phase, the autolysis rate of ACD630 27900 was significantly lower than that of
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CD630, and the autolysis rate of ::CD630 27900 was restored. The real-time fluorescence
quantitative polymerase chain reaction(RT-qPCR) results showed that the expression of cwpl9
and Acdwas decreased in ACD630 27900 and increased in ::CD630 27900 compared with that
in the wild type. The cytotoxicity assay showed that the cytotoxicity of ACD630 27900 was
significantly reduced compared with that of CD630 and the complementary strain, which is
consistent with reduced expression levels of thetoxin genes fcd4 and tcdB. Furthermore,
ACD630 27900 showed significantly stronger sensitivity to ampicillin, metronidazole,
amoxicillin,  vancomycin, norfloxacin, cefoxitin, and kanamycin than CD630
and ::CD630 27900. Strain ACD630 27900 was more sensitive to acid than strain CD630
and ::CD630 27900. However, the sensitivity of ACD630 27900 to the alkaline environment
was comparable to that of CD630. [Conclusion] Upon the deletion of CD630 27900 gene, C.
difficile demonstrated slow autolysis, low expression of autolys in genes cwpl9 and Acd, low
cytotoxicity, and low expression of toxin genes tcd4 and tcdB. Thus, CD630 27900 may
influence the autolysis and virulence of C. difficile. ACD630 27900 was more sensitive to the
antibiotics commonly used in clinical settings than the wild type. These changes were reversed
after the complementation of the gene. Thus, CD630 27900 can be a potential target in the
treatment of C. difficile infection (CDI) with antibiotics.

Keywords:Clostridioes difficile; CD630 27900 gene; peptidoglycan deacetylation; allele-coupled

exchange (ACE); phenotypes of mutants

SR MESU AR B (Clostridioes  difficile)f=— i %
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FARAFEOE AN KR APUE RS R0 b E R
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AR, T B A0 TR R SRS A 1 A= A7 FR
U e S R AR AE — A BT AR Y
slpA-cwp66 FEHEN, 155 sipA | secA2 . cwp2 .
CD630 27900 Fll cwp66 3 5 AFEH, Hi sipA |
secA2. cwp2 Fl cwp66 T gmiS S )2 FHLER |
B (o7 T LA K% 80 B TR 7 U0 Calabi 51T h
slpA-cwp66 LA JE b AR A0 ML RE 1 (cwp) FE
BT RES S AL RE R G i, 7 Bradshaw %7
B E H, CD630 27900 A J& T & 1Y LmbE
FIGHIE , ZRE R SRR KR N- A
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HifiZ —, 1% LmbE FEEE 1 ELUE I HAT 4 e
FHOCTIRE , H LmbE KK BB R IRYT 45 Fh 4l
B 25 W AR, CD630 27900 [ 7 X M
PR TIRE H TR AR, i, A
ok 3N g B vk R BR R HE LR B
CD630_27900 JE[H, LbHHFAE RUTR AR 5 58 A8 bk
FARIZES ) WF0IZIE I TEXR XL 1 A T RE
KIGYY CDI S 3 A

R

1.1 EREIEFFG
fii.Cr¥2 ¥ (brain heart infusion, BHI)% 55 .

i o iR Ay 38.5 g/l FERER I (yeast extract)
5 g/L. LB (Luria-Bertani)} 37 3 . fiE & A Ik
(tryptone) 10 g/L . A fbHI(NaCl) 10 g/L. LR
By 5 g/L. Hfi§ME(metronidazole), J1 & &R
(vancomycin) . PiZ PG MK (amoxicillin), KA R
(kanamycin) . 3k 71 P4 T (cefoxitin) . ¥ Vb 2
(norfloxacin), 4% % (chloramphenicol), 2~
%5 % (ampicillin) . D-¥A22 % iR (D-cycloserine), H
X% 2 (thiamphenicol) 55 H It 5t R ERHA
BRZ% il (Solarbio) ; KR 1 DI Xno T (RO146V)
Not I-HF (R3189S). Hind III (RO104V)ItJF New
England BioLabs; DNA [l &5 . ok H2HL
7 & . ClonExpressMultis One Step Cloning iz
F &y | T 4EPe A YR A IRA L A 51
A AL TAE AR TAEY TR ) e
ARAFIGER. RMERE CD630 W [ e [H
X B FE W R K P (American Type Culture
Collection, ATCC), KT H (Escherichia coli)
CA434 Wbk AL =R AF, KRG ®H
NEBExpress IJ H NEB 2 Al R MESIF T CD630
£ BHIS ¥tk | JREIE T, 37 °CHiFR. K
FATE LB #5334k, 37 °CHi5t.

1.2 FRAAE

A5 BT SR K 5 1 4 L3 1200,
1.2.1 CD630_27900 £ E &k BRI

T RS CD630 27900 JERBRIGHtR, B
o = A A I Ul A 3 il A 1 S
pMTLS82151 #i& FoEA 2 MHH B, HF—4
R BOR A RS T pyrF RITRIE, 8= AH
B A BEfE CD630 27900 R A [l R . Horp
Ja s pyrF [AJEHER Fr Bedfi A pMTL82151,
AT EAH TR pMTL-BY  #9 TAF d i 20 w1
SERPN, i, HFEAE pMTL-BY ki fP s A
CD630 27900 3 = S S ] B
CD630_27900 S:PATHLETAR:, R FRANT
DL CD630 K ZH itk , 43 %] PCR ¥ 3%
CD630_27900 K:PHAY b MERIIEE , @il &S
PCR 3158 5¢ % [A]EF CD630_27900-arm H B,
TRE OBE BE OB UK 5 #E AT O Bl e, H
ClonExpressMultis One Step Cloning ZH %% 57| &
¥ CD630_27900-arm /1Bt 5 Not I-HF ZePEALiy
pMTL-BY #HAKiEH:, RKIGEHAK R 1L
NEBExpress &2 88410, FRifiE-F-4 A wvg B
B, TE 10 pg/mL A8 R LB [E{AFAr Fik
TTHY%E PCR ik b7, fE%E I BHPE AL
THEEREZ 10 pg/mL A LB JRMARE 95 5L P 1 1
e S5 R R B B R G PR O R, AR AR
CD630_27900 Al miBR Bukr pYJY 1.
1.2.2  pyrF X% CD630_27900 £ FE E#M kAt

519X} primerl/primer4, HW818/HW819
AR HE L BR B CD630 b 4 S8 pyrF
CD630 27900 X . Hind 11T £k 11k pMTL82151
BRI S pyrF BN EHE, AU MM, &
e ELH T pYIY2-S, PR A YT Xhol
Y pYTY2-S #ifAk, CD630 27900 X 5 HAH
B, LSRRI pyrF. CD630_27900 XL
MM AR pYTY 2,
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Table 1 Plasmids and primers

Name Sequences (5'—3’) and features Source
pMTLS82151 pBP1 ori, ColE1 ori, CmR, Tral, lacZa fragment Literature!?"!
pYJY1 Deletion of CD630 27900 gene, including upstream and downstream This work
homologous arms of CD630_27900, derived from pMTL82151
pYJY2-S Derived from pMTL82151, for complement for CD630 pyrf gene, containing This work
pyrf gene and a promoter
pYJY2 Derived from pYJY2-S, for complement for CD630 27900 gene, containing This work
CD630 27900 gene and a promoter
HW681 ATCAGGAAACAGCTATGACCG This work
HW682 GTTTTCCCAGTCACGACGTT This work
HW709 AAACAGCTATGACCGCGGCCAAAAGAGATTGGTATAGTTGGTG This work
HW710 TCGTAATATTTACTACATCCTCCTACTTTATAAAATGT This work
HW711 GGATGTAGTAAATATTACGAAAGAATTAGGAGGTAAGGTCATATGGATA This work
HW712 CAGCGGCCTGTATACTTCCTTTATTAACTAATGATTCATT This work
HW738 GAGTTAATAATATTGGCGCATCT This work
HW739 GCTATCAAATTGATGGATGG This work
Primerl GCCTGCAGACATGCAAGCATGCAAACAGTGCAAAAAAT This work
Primer4 ACGACGGCCAGTGCCAAGCCCTGGGCCATTAGATAATAAG This work
HW781 AGCTTGCATGTCTGCAGG This work
HWS818 GTCACGCGTCCATGGAGATCCAGAGCTTACTGTAGAGAGTAC This work
HWS819 TGCTTGCATGTCTGCAGGCCGTCATAGTTAACAAAGACACTATC This work

1.3 REEHRAE
1.3.1 ITERRRRE S B R EIER E ApyrF

AR XEFIAR BT ApyrE B 335 B R A 2 1A g
BT FT I8 P TR TR 2 A e AL R DR
BB 15 2% SCHk[22] 48 CD630 27900 J& R 4T
HRRTRL pYJY 1 F AL KIGAT R CA434, R1GHAL
FIEH 2 LB WA SR h b T i 5%, Friabka
K5 SARMER EWIRE G 5 2 BHIS [{AF4k
L 18 h USRS EIARIT, WA T& kT,
D-M 2R . WA R 1) BHIS 5973k |, 17
AL PO . [BIANTORE pYTY2 5 ILAR ME SR 1A
ApyrF J7ikIA] E .

1.3.2 BHERRE CD630_27900 R HHkHY
% 1%

DASRMESUAR B ApyrF A R JIG B TR AR AR AT T
BN ST R U N R a (3K 7 DA aE 3k 7 N i
PE(E 1) B pYIY 1 FTHE R A pYrF
SE-H RIZ6 T2 FH N %F 2 (thiamphenicol, Tm)A¥R
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MEFR R FEA KRG SR (C. difficile growth minimal
medium, CDMM) ™, i ik 48 A5 PR AS I TR A
ali A B2 e /Y O Bk T IR B RO 51 9 X
HW681/HW739. HW738/HW739 #1775 PCR
BSE o AF BURL A [F) P50 (left-side homology
arm, LHA)ZMI () HW681 F: F-ApyrF JE K 40 47
il =] 5% (right-side homology arm, RHA)ZMl i)
HW739 5|¥x 34t 5574 (2 681 bp), TifiF
ApyrF FERIA FEF A1 513 bp) ¥ 5 [ 91%F
HW738/HW739 A4 1 0 45 s, BIVAT FI i v
VA AT AR (B 1A). PR RAS B4l
W R E T 2 mg/mL 5- FOFL W R
(5-fluoroorotic, 5-FOA)E J7 T fifi 4 [F] Y5 i W58
e LAARAT T AR PR, 978 TR 1A i 56 SR FH 5 | P %
HW738/HW739 (& 1B). ficJm il id i 4L % 0
14 BEHRERKERNE

PHIFE CD630.ACD630 27900 ::CD630 27900
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R PR 43 0 R 28 T AR B, AR EPRERCASE :CD630_27900 B #4342 2 B fif (1) BHIS 1557
By 2 BHIS WIAKEFR BN . B mbRIAS] S, 1595 30 ho FITZHTA LS RNA #2070 &
XPBUERI, ODeoo fH M 0.5 BF, DL 1% [ KRR A AL BB (b 50 A R 2wl 145 ) 4 B
RT3, B4l 3 A ERE, 37 °CK CD630.,ACD630 27900,::CD630 27900 /& RNA.
AEEgE. WM 3 h A4S MR R FasKinggDNA Dispelling RT SuperMix
(Ultrospec)ll it 1 YK ODeoo fHo VANEFRIAREAE [ R A A LR (A 50) A BR 2w 13l 55 & i

FR, ODeoo [EHAFR, 2k KLk, RNA ¥4 53 i cDNA, L) 16S 84 RNA LA
1.5 RT-qPCR WiFERZEERE cwpl9 F (rrs)VENNS IR TR T cwpl9 Fl Acd HEH
Acd BIFRIA TR EIAT T . RS EE ([ F Prism 6.0 %K

BUE IR Y CD630, ACD630_27900.  {4:(GraphPad Software, Inc)iEf 145314047

A
HW738
LHA — CD630 27900 — RHA ApyrF genome
HW739
HW68]
On CDMM-Tm LHA gl
medium PYJYI Knockout
vector
pyrF — catP
HW681
B —
LHA i RHA F—
/)</ HW739
— LHA — CD630 27900 — RHA ——=
HW682 )
On CDMM- pyrF — catP
5-FOA medium|
HW738 ¢
—
LHA 1 RHA —————— CD630_27900-
HW738 HW?739
LHA — CD630_27900 — RHA ApyrF genome

HW739

El1 EF ACE Z#ZEApyrFACD630_27900 3T Hk

Figure 1 Construction of the ApyrFACD630 27900 mutant strain by the ACE method. A: Schematic diagram
of the construction of single-crossover mutant, the longer RHA on the pYJY1 plasmid has a higher
recombination rate and tends to exchange with the ApyrF genome at the RHA site to generate single-crossover
mutants. B: Schematic diagram of the construction of double-crossover mutant, the obtained single-crossover
mutants are spread on the 5-FOA-containing BHIS medium to screen 5-FOA-resistant double-crossover
colonies, the LHA of single-crossover mutants recombines with the LHA on the genome to generate
double-crossover mutants (ACD630-27900ApyrF). The primers pair HW738/HW739 is used to screen
double-crossover mutants.
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1.6 BEHRBINE ZRIEAIEREMIC)NE

2 BRI PR 52 56 = b 1fE 1k 2% 5% 4 (Clinical
Laboratory Standardization Committee, CSLI)T&
R CIR A 25 9 Boor: Lk oy )
(M11-A8)(2018), FLil & FikHA[RIFhE LA KA
[ vk B e A= R R A AR FR B A, E A7 TR Ak
MIC i, HARFREUNT . FREL 44.5 ¢ Hfi &
HEEFINA 1 L 288K, 288 1 000:1 ik
FEMA 5 mg/mL AL RS 1 mg/mL /)
YR K1, 121 °CEIEKE S min, fR8H
F 55 CLEAMA 6% LT 41, 1 Bifg
i BRI R . R L BIBEPEAR . RIR
BRI T R A . T R A
U4 TR 1Y f5 A A0 & ¥ B (minimum  inhibitory
concentration, MIC) . HAh A= K X EUH 14 B W
A2 1.5x107 ~/mL B BRRIR R, K ARl B i
ARG 6 B 1) R B s B0 A b TR i AR
IR HA: R IR, BERREMR 3 AN EE .
1.7 BRSNS

AT ERIE CD630. ACD630 27900 :: CD630
27900 F 4L EE J7 /2 A7 AE 25 5 o SERRIRIN S
B A A (Vero) A TA L EE 01955 . I DMEM 8%
FEH[10% R4 755 1% A58 10 mg/mL,
HEZE 10 000 U/mL)]|H55: Vero 4l ¥ Vero
AR T 24 FLAR b, 37 °CRi% H E Mk
FLAR A . RBREEFRIE, FJCHER PBS ELE
3. K, IMATMPL S LMER DMEM
B R Rk S 15 9% 24 h, CD630, ACD630 27900,
:CD630 27900 7£ BHIS ¥ srhigs, 1Ak
WE ODgoo fELIKF 1.0, BFAEIY 5 5 AR R R4S B
1 mL ##, 12 000 r/min #5.0> 5 min, 153 F
IR A 0.22 pm IEREUE TR U8 . B A B
0 EI R RE 0.5x10'-0.5x107 5, £ WK
200 pL #FE EEIMA FARR 24 FLERH, 37 °CHF
H 1 . F 200 A5 10562 A X A0 M A 0F 1 7
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WL SR MERIRR TR 5 2 IR YL 5 Vero 4H 1Y)
TEARARL, RATREMEIE Vero 4HHAR B 4 fe KA
FEAEEY,

1.8 RT-qPCR WIFRHEMEEETESEER
tedA F tedB BIZRIE

B2 KO Y CD630,ACD630 27900
::CD630_27900 T& Pk 43l 4% 287 fif i) BHIS 35
FRIEN, HHERAERK ODgoHZE 0.8 I, R
YTE S RNA $E BGOSR AR A LR L)
AR E B E CD630. ACD630 27900,
:: CD630_27900 Ky & RNA, F/ FasKinggDNA
Dispelling RT SuperMix [ RHAEMRHLALE)A
BRI R B0k RNA %555 ¢cDNA, LA
16S %A RNA KK (rrs) VSl NS B R0 4% 14
PRI tcdA. tcdB FERFRRTIHATHT. FAGH
Ko A Prism 6.0 #{4:(GraphPad Software, Inc)
SEL WS WA R T
1.9 Bk pH SULIE

IR HCY) , &AL B (NaOH) L] pH 1-12
i) BHIS W3S SR 5L, BB AR CD630 ., RASTH
PRACD630_27900. [BI%FE #E::CD630_27900 [
ODgoo THEFFRE 0.5, BHERMKSAI 1 mL FHK
6 000 r/min .0 3 min ZfR_ IR, FEIIA 500 uL
ANl pH MRGFR3E, KigE 3 hg, BU1 pL 5%
BHIS [E{4 4R I, $#55% 24-36 h MESHBRAE K
iR
1.10 SiEE%

AWFFEF A Prism 8 #{F IBM SPSS
Statistics 26 #{FXT LI 45 R T 5T 400 -
T ST 3 A PATESR R F R s il
[ 225, BKFEA P=0.05, n F£/R P>0.05,
ANEAG 22X, P<0.05 BASGH#EX,
Hf*RI/R P<0.05, **F/R P<0.01, ***F/;R
P<0.001, ****FIx P<0.000 1.
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2 BER540

2.1 FRAMESER

ISR MESIAZ T CD630 KR 4H MHiH PCR
Prag R IR, ARSIV 500 bp 5
1300 bp Y F . TUERIIEE . £HS PCRJ51%
FI) 52 # [a] Y5 B 1 800 bp., [A] Y5 A B 5 Not
I-HF Ze M40 i) pMTL-BY £k EHz | bz
S, 7ERERYEFAR FHETTRTE PCR
vk, R KR/NR 1973 bp IF, 2280 Fki AL
T, K15 CD630 27900 it [H @k % 5kL
pYJY1, WK 2A Fr7s o 5147 %) Primerl/Primer4 |
HWS818/HW819 MIRMEIRE CD630 434"
W& IR0 pyrF. CD630 27900 F:[A A Bt
5, pyrF 5 Hind T 264 pMTL82151 k4
3, W B YE PCR G i H 3 24 BOkE pYJY2-S
(Kl 2B), W& pyrF B BG B94F 1k

/N 2316 bp, CD630 27900 F: K F- BE -5 4k
L) pYJY2-S Fidiifdk, #4%::CD630_27900
BN R pYTY2 (] 2C), il grT&8 K/ N
1 997 bp.
2.2 RTEKIFIEGR

ApyrF RIRETERE, XF CD630_27900
AT R . B4 pYIY 1 BRI AYApyrE Rk
# T CDMM-Tm 355748 B, FIH 2 XA A 1Y
I E R A S A, B iR, T
5 AR 1 2%, R TE 25 0 FRAS IR TR R
(B 3A). fiidkid f v R BIR A AG BF AR B 58 A8
BRR(E 3A fLiE 12, 20). RSN EEET
CDMM-5-FOA Ki 573 [alifk, FbLBREL 24 /4~
FEREVEATIRVE PCR K, 25 B /R 24 A58
FRAFER(E 3B). &M F AT LT, 4
TR CD630 27900 :[H (708 bp), K15
ACD630_27900ApyrF X7 H kR (FE 3C).

2 CD630_27900 EEFTHEFALS B0 LR A Ha

Figure 2  Construction of CD630 27900 gene-targeting plasmids and complementing plasmid. A:
CD630 27900 gene homologous arms (up-arm and down-arm) are ligated to pMTL-BY plasmid to obtain
CD630_ 27900 gene-targeting plasmid pYJY 1. B: The pyrF gene and its upstream promoter region are ligated to
pMTL82151 plasmid to obtain pyrF complementary plasmid pYJY2-S. C: The CD630 27900 gene and its
upstream promoter region are ligated to pYJY2-S plasmid to obtain pyrF and CD630 27900 genes
complementary plasmid pYJY2; The pyrF’ is a homologous gene derived from Clostridium beijerinickii
NCIMB 8052.
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Figure 3  Screening of the ACD630_ 27900 mutant strain and verification by sequencing. A: Screening for pure
single-crossover strains. B: Purification of the mutant strain. C: Gene sequencing. WT: Wild-type strain; M:

1 kb plus maker.
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Figure 4 Growth curves of strains. The horizontal
coordinate represents the time (hours), and the
vertical coordinate represents optical density at
600 nm. *: P<0.05; **: P<0.01; ***. P<0.001; ****;
P<0.000 1; n: P>0.05.
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Figure 5

Determination of autolysin cwpl9 and Acd gene

expression results of CD630,

ACD630 27900, ::CD630 27900 strains at 30 h. The green bar represents the expression level of the cwpl9 or
Acd gene in the WT CD630 strain; The blue bar represents the gene expression level of the cwp19 or Acd in the
ACD630_27900; The green bar represents the gene expression level of the cwpl9 or Acd in the ::CD630_27900.
*: P<0.05; **: P<0.01; ***: P<0.001.
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Bl 6 7200 FAFEMBETME CD630. ACD630 27900, ::CD630_27900 L F5HF F LS Vero i

B ST

Figure 6 Morphological changes of Vero cells after CD630, ACD630 27900, ::CD630 27900 supernatant
toxin infection observed under 200x light microscope. Al, B1 and C1 are blank controls without added
supernatant toxins, respectively, showed a shuttle shape. A2, B2 and C2 are the results of undiluted CD630,
ACD630_ 27900, and ::CD630 27900 supernatant toxins infected Vero cells, respectively. Cells were rounded
and suspended in the medium (red, green, and yellow arrows). A3: Vero cells infected with 0.5x10° fold diluted
CD630 supernatant toxin. B3: Vero cells infected with 0.5x10* fold-diluted ACD630 27900 supernatant toxin.

C3: Vero cells infected with 0.5x10° fold diluted ::CD630_27900 supernatant toxin.
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Figure 7 Results of detecting the expression oftcd4 and tcdB genes, the main toxin genes of strains CD630,
ACD630 27900, ::CD630 _27900. Green bars represent the tcdA or tcdB gene expression levels of strain CD630
Blue bars represent the tcdA ortcdB gene expression levels of strain ACD630 _27900; Red bars represent the
tedA or tedB gene expression levels of strain CD630; *: P<0.05; **: P<0.01; ***: P<(0.001.

*®2 REMKREREIERED R

Table 2 Analysis of the minimum inhibitory concentration of Clostridioes difficile

Antibiotics Antibiotic breakpoint of the strains Standard of results interpretation (pg/mL)
WT ACD630_27900 ::CD630_27900 S I R
Ampicillin 64 4 128 0.5< 1 >2
Metronidazole 128 2 128 8< 16 >32
Amoxicillin 128 2 256 4< 8 >16
Vancomycin 2 1 2 0.5< 1 >2
Norfloxacin 64 32 64 32< 64 >128
Cefoxitin 256 128 256 16< 32 >64
Kanamycin - 256 - 16< 32 >64

S: Susceptible; I: Intermediate; R: Resistance.

2.9 pH BUASLE

WT. ACD630 27900, ::CD630 27900 Fitk
1 pH BURZE L ILE 9. FIARIE pH Ak FRELAb
PREA MR 3 h 5, WELH pH 12 B}, FFA BRREAS
A4 pH B 5-11 B, BrA BEkEkGETE BHIS A4

VA s pH 4 B, WT BETE AR A e % -
MACD630_27900 JoikA 4, X578 Bk EA 7 [El
#ME, ::CD630_27900 FFETE pH 4 BFKE K
fE ST, AT ULEL CD630 27900 Ji PRl 23R AR AR X
FOURR B %) T 1k 458 O T A2 o
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o6~ Control (0 pg/mL)  Ampicillin (4 pg/mL)  Metronidazole (2 pg/mL) Amoxicillin (2 pg/mL)

8 ATEIMERKRE THRAEERE MIC 4551

Figure 8 The MIC of different strains at different antibiotic concentrations. A: Blank control, colonies of
CD630, ::CD630 27900, and ACD630 27900 strains on BHIS medium. B: Colony formation on 4 pg/mL
ampicillin BHIS plate of different strains. C: 2 pg/mL metronidazole BHIS plate of different strains. D:
2 ng/mL amoxicillin BHIS plate of different strains. E: 2 pg/mL vancomycin BHIS plate of different strains. F:
32 pug/mL norfloxacin BHIS plate of different strains. G: 128 pg/mL cefoxitin BHIS plate of different strains. H:
256 pg/mL kanamycin BHIS plate of different strains. B—G: CD630 and :CD630 27900 grew well,

ACD630 27900 failed to form any colonies.

pH 4 pH 5

9 WT. ACD630_27900 F1::CD630_27900 E#kxt N[5 pH HUBLER

Figure 9 Results of different pH tolerance of WT, ACD630 27900 and::CD630 27900 strains. The left
column shows the growth of strains WT, ACD630_27900, and ::CD630_27900 after 3 h treatment at pH 4; The
right column shows the growth of the strains after 3 h treatment at pH 5.
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