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infections and community-acquired infections. In recent years, drug resistance in Kp has become more and
more serious, making its treatment less effective. So it becomes a challenge in clinical treatment. At
present, more unusual cases of pyomyositis caused by Kp have been reported. Infection in deep muscle
may form an anaerobic environment. The molybdate transporter ModABC is essential for bacterial
anaerobic nitrate respiration. Previous studies showed that ModA might be positively correlated with Kp
virulence. [Objective] To investigate the effect of molybdate transporter ModABC on Kp muscle infection
and the potential use of tungstate in treatment. [Methods] The modA traceless deletion mutant and
complementary strain were constructed. Then the effect and mechanism of ModABC on Kp muscle
infection were analyzed by monitoring anaerobic growth, nitrate reductase activity in vitro and mouse
muscle infection experiments in vivo. The possibility and efficacy of tungstate treatment for Kp muscle
infection were discussed in this study. [Results] The modA traceless deletion mutant and complementary
strain were successfully constructed. This study found that deletion of modA led to significantly inhibited
anaerobic growth of Kp and reduced nitrate reductase activity in vitro. The knockout strain AmodA showed
greatly reduced muscle abscess, intramuscular growth and invasion in mouse muscle abscess model. /n
vitro tungstate treatment inhibited the anaerobic nitrate respiration of wild strain WT, and also significantly
inhibited the growth of WT in muscle abscess model, but had no influence on strain AmodA. [Conclusion]
The molybdate transporter ModABC contributes to Kp muscle infection by providing fitness advantage
through enhancing invasiveness and promoting anaerobic nitrate respiration. Tungstate can reduce the
fitness advantage conferred by ModA and has a certain therapeutic effect on Kp muscle infection. This
study is helpful to elucidate the mechanism of molybdenum’s effect on the pathogenicity of Kp. It also
provides new insight into the treatment, laying a foundation for further studies, especially
carbapenem-resistant hypervirulent Kp infection.

Keywords: Klebsiella pneumoniae, molybdate transporter, ModA, nitrate reductase, muscle infection,
tungstate
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o w1 A4y F A o Klebsiella pneumoniae
NTUH-K2044 (GenBank % 3¢5 AP006725, B/
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Free, SPF)Z% C57BL/6 /INR(8 Il A547) 15-30 H,
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England Biolabs /A Fl; FastPfu DNA AT,
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Table 1 Strains and plasmids used in this study

TR TR R E 37
Strain or plasmid Description Reference
Strains

Escherichia coli DH5a F-080d/1acZAM15 A(lacZYA-argF) U169 deoR recAl hsdR17(rk- mk-) phoA supE44 k-  Our lab

thi-1 gyr496 relAl
K. pneumoniae

NTUH-K2044 A capsular serotype K1 strain with hypermucoviscosity phenotype, wild type, Amp" Our lab
AmodA NTUH-K2044 mutant with an in-frame deletion of mod4, Amp® This study
C-modA Complemented modA deletion mutant, Amp~, Kan® This study
Plasmids
pKO3-Km Suicide plasmid, Kan®, sacB (sucrose-lethal gene), pSC101 temperature-sensitive origin ~ Our lab
pKO3-modAud Knockout plasmid for the open reading frame (ORF) region of modA This study
pGEM-T-Easy pGEM-T easy with insertion of a Km cassette from pUC4K into the Nde I site for Our lab
trans-complementation, Kan®
pGEM-modA pGEM-T-Easy-derived vector containing the promoter, ORF and terminator region of mod4 This study
pLac-EGFP An E. coli expression plasmid with gene of enhanced green fluorescent protein, Kan® Our lab
pBBRIMCS2-Tac-mCherry ~ Broad-host-range expression plasmid with gene of red fluorescence protein, Kan" Our lab

®2 AWMRAAGIY

Table 2 Primers used in this study

5|¥) 24 FR Primers name 5|95 %1 Primers sequence (5'—3’)
Gene knockout
modA-A GTATGCGGCCGCATCCACCAACGGATGTTCGC
modA-B GCCCTTTCAGGTAGTCATAGCTTACTCTCCTGTCAATGCG
modA-C CGCATTGACAGGAGAGTAAGCTATGACTACCTGAAAGGGC
modA-D GTATGCGGCCGCCAACGGCAACGTAATGGTC
modA-F ATGGCAGGTTCTTGGTTACG
modA-R ACTTTCTGATGCGAGGCTTC
Gene complementation
C-modA-F ATGGGCCCGAGATGGCCGCCAGCAGG
C-modA-R TAAAGCGGCCGCTCAGCGGGTGGTAAATCCGT
Sequencing
pKO3-Km-F AATAAGCGGATGAATGGCAG
pKO3-Km-R TCCCTCACTTTCTGGCTGG
pGEM-T-Easy-km-F GCGAATTGGGCCCGACGTC
pGEM-T-Easy-km-R CGCAGCCGAACGACCGAG
RT-PCR
modA-RT-F CCATTGATGAGAAAACCGAC
modA-RT-R CATCGGAGCCATAGACAATC
16S rRNA-RT-F ATGACCAGCCACACTGGAAC
16S rRNA-RT-R CTTCCTCCCCGCTGAAAGTA
modE-RT-F GGTGCTGGTCCTGCTCAAAG
modE-RT-R ATCGCCTCCGTTCCTTCCG
modB-RT-F CTGGCTGTATGACTGGTTCG
modB-RT-R CGGCAGAGTCAACGGCAACG

T8 RIS BRI A DT 5

Note: Underlined indicate restriction enzyme sites
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PCR Master Mix, Az T/EY) TRE( R BARA R
Hl; T4 DNA JEHER, AW TROGE)ARL
Al PokCfR IO & B IO & PCR Rl
7€ . RNeasy Mini Kit (RNA $2BUA7£). RNA
Protective. RNase-Free DNase Set } QuantiNova™
Reverse Transcription Kit (S 5 ¢ 7 &),
QIAGEN ~vwl; #HEFEN4 DNA $RBULH &,
Omega Bio-Tek A Fl; W E M, Aresco 2ANFl; i
B, BioFroxx A rl; 2% H % % (Ampicillin ,
Amp). iR FALE X (Kanamycin, Kan), Jbi(i#
BAIABHA RA A s AR, KR Ik
WA RA R, BRSO, Br Tl (L) A
BRAF] ;s WA AN, R % Ak 27 1l
J7s R, RETOLER AL THET; -5
e, bR TARAR; BIRM, Kl
G IT R A RAE . ZINREAY) 70 Il
12 41%, General Electric 2H]; JREIEFE4, Don
Whitley Scientific A/l ; BEFRY . £4M-7] 043t
JEEETT, Gene 2AH].

Luria-Bertani (LB){57#3&(g/L): MEHEEY 5.0,
JEREE 1Pk 10.0, L84 10.0, BIEHE 15.0 ([E4kE
FRIEEASIN); LD [REEIRIE(e/L): WERRRD 5.0, JBE
M 10.0, BEWE 50.0, BilEHS 150770,

1.2 FHiE
1.2.1 MEIEF

Escherichia coli DH50 J&F4 % 5 21 ks 1Y 15
¥, HIETFELER 50 ug/mL Kan [ LB 554
37 °C. 180 t/min £53%. K. pneumoniae TH ¥k
FEARIN 100 pg/mL Amp [ LB R ## 3 F 37 °C,
180 r/min ¥5 3%, WAEHFHNNN 50 ng/mL Kan DLKGF#
A Kan PrrE R Y AR . % T35 5ok pKO3-Km
F1 pKO3-modAud WFEHET 30 °C. 180 t/min £55% .
LA T, SeR bR WT. Amodd . C-modA
F 37 °C. 180 r/min ¥iFEid ik, SRJ5450 50
1:100 HeBIEEFP 2B EE LB Ki 25 55595 2 ODgoo 29
N 12, PN S mL B LB ik, Hh—

BRI UERHIN ODgoo fBL. X FIRAASEFR, 7ELB Hi
AN 20 mmol/L KNO;, ARETFELAIN 10 mmol/L
Na,WO,, KH#E TIRAR SR s SR
1.2.2 HEEHRR
AT SR B 5 |90 53 e DL 1 e 2,
K. pneumoniae &K ZH DNA $EH . Foki$2HC . PCR
IR Al S AR R S A TR . IR T
R modA F¥ L[5 EHE (Open Reading Frame,, ORF)
X s F) B 5% FORE pKO3-modAud, VL WT BEkkEEA
H DNA NHEHR, 2Bl H51Y%F mod4-A/modA-B
Hl modA-ClmodA-D #47 PCR ¥ 14 modA ORF I it
639 bp FII T i 498 bp X4, PCR WA ZR(20 pL):
HEENH DNA 0.5 pl, 514 modA-A/B (8§
modA-C/D, 10 pmol/L) & 0.5 pL , 2xPhusion
Master Mix 10.0 uL, ddH,O 8.5 uL. PCR JJij 5%
£: 94 °C 3 min; 94 °C 30's, 56 °C 30's, 72 °C
20 s, 30 NME¥R; 72 °C 5 min. F 5|4 %t
modA-A/modA-D il 11} F & JEfft PCROKG T Bt
G, ARG vERES] A AEUA pKO3-km ¥ Not 1
PIfi s Z[E . PCR FUVAKFR(S0 pL): Fik modA
ORF I, TU#HBIDNA % 1 uL, 5|9 modA-A/D
(10 umol/L) 4% 1 uL, 2xPhusion Master Mix
25 uL, ddH,O 21 pL. PCR JZ Wi &f4: 94 °C
3min; 94°C30s, 56°C30s, 72°C 5min, 24
fEFR; 94°C30s, 56 °C30s, 72°C45s, 304
PEFR; 72 °C 5 min, AMEEEFMEIA pGEM-modA ,
Pl WT B4 DNA A, 514 %t
C-modA-F/C-modA-R il PCR ¥ modd JA5))
. ORF I |7 X3 (1 594 bp), KRG vofEsE,
K pGEM-T-Easy (1) Apa 1 Fl Not I BEEIA 5 22 8],
PCR WK Z (50 puL): 4N FER4] DNA 1 uL, 5l
Y C-modA-F/R (10 pmol/L)4: 1 uL, S5xFastPfu
Buffer 10 pL, dNTPs (2.5 mmol/L) 4 uL, FastPfu
DNA R4AT#2.5 U/uL) 1 pL, ddH,0 32 pL, PCR
FLN 254 : 94 °C 2 min; 94°C20s, 65°C30s,
72 °C 1 min, 30 MEFF; 72 °C 5 min.
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1.2.3 & mod4 ERELKRTHS B4k

K. pneumoniae NTUH-K2044 H modA F& K i
(S N - W i i R = R N 1 P 4
w5 JFRE pKO3-modAud U A WT B REH, 1k
TTE 43 °C THiFR, Miks LAS— R E A
pKO3-modAud EEFN MBI K FEHF, R
Je B PR e A B 2 75 E LD EAR T 30 °C 15 g%,
S I i AR 5 R [ E 2 pKO3-modAud Y
Ak FYIE AR, PREL Amp HitE LB ~FAk I
AE/E KT Kan HUtEFHORBEA K HREE, M
modA WIFBIHXF modA-F/modA-R FIANHF 4%
modA-A/modA-D 53l %} PR V& IE T PCR %
&, I modA-AlmodA-D Y4 1) PCR P16 A T
AP TRREE) B A RA RN, RIfS5] mod4
BN IR Bk RAENE AmodA o ¥ 8] #b 5 A
pGEM-modA ¥ ANFME AmodA , TiitiS 2| FH
PEviRE, BIAE#MA C-modA.
1.2.4 RNA 1ZElFA RT-PCR

B HEE WT. AmodA. C-modA ¥R EFEM
(ODgoo M 1.2-1.6), F|H RNeasy Mini Kit (RNA #2
O E)FE I WT Ffk S RNA, BEIIA RNA
Protective {#£37 RNA AN F&f# , 4R)5 ] RNase-Free
DNase Set £ P H: KA 41 DNA, 2 J5 . B H
QuantiNova™ Reverse Transcription Kit (5% 5%
&K T e RNA [ %5828 ¢cDNA, LhiZ ¢cDNA
BBz, 16S rRNA (16S rRNA-RT-F/16S rRNA-RT-R)
KNSRI, Wit RT-PCR # modA (modA-
RT-F/modA-RT-R) J. . F{iE3E K modE (modE-RT-F/
modE-RT-R)FI F i3 modB (modB-RT-F/modB-
RT-R)FEIATENL . PCR WA ZR (20 uL): cDNA
0.5 uL, 314 F # R (10 pmol/L)5% 0.5 uL, 2xTag
PCR Master Mix 10 pL, ddH,O 8.5 pL. PCR JZJii
%1% 94 °C 3 min; 94 °C 30 s, 56 °C 30 s,
72°C 25, 30 ME¥; 72 °C 5 min,
1.2.5 &N AEER L SR BEIE 14

il TR A0 i R 0% A G Ty 9 e B SR [22] 3
17, BIEIT . K@tk WT. AmodA. C-modA 1E

5 20 mmol/L KNOs (1) LB R 33k 37 °C B RS
7% 24 h J5HC 1 mL B, ALK R 25 pg/mL
HE R G 5 min, 2 250 r/min #.0> 5 min 3
¥, F 50 mmol/L PBS TR/ UER R 2K, KRG
HETF 1 mL PBS #', MI5E ODgoo fH- HL 100 pL
LSS (IR 0.5 g/LfENHL A,
A 800 uL HASSIVEIA, FEIMRESIEMIA 100 uL
IRE (4 g/L NayS,04, 4 g/L NaHCO;3, 100 mmol/L
KNOs), FIPEXT BEAN NagS,040 iR VAL T
37 °C ### 5 min, A, RIFBOH VKRR
BRI, SN LR 7RI RN AR HO
A1 mL 1% FE R (75 T 25%3h B 1L, iR e
PR 15 s JAA 1 mL 0.2% o-Z5 5 DU R 21 (4
ARGk ATV 13 min 5 2 250 t/min B0
5 min B B3, FBEPRIUNE ODsso F1 ODyyoo il
P i I il 6 P DME R R R, AR -
i g e o0 ~(072X ODioy)
T xV x ODg,

HH 7=5 min, V=3 mL.,
1.2.6 C57BL/6 /NERALA BRI

W4 )5k pLac-EGFP 1 pBBRIMCS2-Tac-mCherry
1L AT R WT (S50 AmodA (2144758
O, RJEHIX 2 RIS IIE TR 2 ODgoo 2 1.2,
FJCIE PBS VEIREIAR 2 W, HHMRE G R AL
1x10° CFU/mL % . ¥ 8 JARY Zc 4 i HE M SPF
G C5TBL/6 /NERBENLA A 4 41, FIFHBYEED: 5351
X A2/ B TARIC o BN RPN S 1) B R S0
R, FRRFHOREARERIN TS . 56 1 4/ RO I A2
JE REWLA P ST 0.1 mL BRE WT Fl AmodA %5153
ATRA (A 1x10° CFU/EERE), [RIBZExt i A5
N PR AILPA P 5 0.1 mL JC i PBS A M%) IR (35 4
PESEES); 55 2 Zl/NERAT BIAEAC S B EA) N S
0.1 mL AmodA B (29 1x10° CFU), [a]IHHEXS i A5
I PR AULPAL N 5 0.1 mL WT (2 1x10° CFU);
55 3 41/INER A3 I AE 22 N B IL PR MR 23 0.1 mL TR BE:
WT Fl AmodA &5 5T1R B THIK(Z) 1x10° CFU/H

x100%
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PR), [RIHZEXS A L ST 0.1 mL Hig
T 0.2% MMM S RIR G WIRAE IR P A B4
ANREAES 2 MR, (AR ERT 0.2%5
v, RIREVENIRYT AL A3l 44/
HARIT L RIS 1, 2. 3 d [al—Asffa] ] —38
AEEST 0.1 mL 0.2% 8R4 . 7E3& AR F i
G2/ N BCRAS B AL PRI IR b 175 0 IR A BRI S o IR
e 3 dJE XN T LA RIS R, VIO ) R
WU, WS IR /N - BRBOIR &S 5F e 5%, 435
LS5 B e Ao UL PR o FE DR R JE 4 2 A TG T
PBS WA G LR B IR AT LB PR (50 pg/mL
Kan), 3818 AN [R5 5 5% % A bk WT Al
AmodA HATTE BT, AL FEA CFU/g, X
FoE FebE a8 R R A LS R A TR AR
WT ) CFU/g 5 LAB Rk AmodA () CFU/g, X5
Bk AW i H2 IR A DRV AR I B ) 35 5
P88 (Competitive Index, CI).
1.2.7 Hitah

g 53 FH Microsoft Excel i17, BR TR
FAOBURFCRT ¢ K6 36 ok 1 2 W] — s [a] — 02 9 o
R WT Fl AmodA FPHEZ [ GE 1128 5 GE 4 PESE
5, AR AU ARRCXT ¢ A3 R A P 4 2
G225 5. 24 P<0.05 INHHA N2 R B2,
BRAE B AT *, P<0.05; **, P<0.01; ***,
P<0.001; ns, TGt 2#E L. fEFA/NRER
Hr, n AR RAEFEA R SR
2 HR54W
2.1 crp ZEEMPRE ModA RIET A

XTHPAE AR K2044 (WT) 5 crp FEDRIRRIBR PR
Acrp WEE IS HEAT T HA T, RIS F %
WTHIH, mEBREE Acrp HEE 11 ModA (1 2235 7K
FEART 63.5% (&l 1), 1M CRP &4 /i HF,
XAt AR . B AR . AR YT RN R
HOICHRSE TR, 5 e FOw o A e
AR crp ZEHJEHE M ModA FRiK TR
ModA I fig 5 fili e i 8 1 IEAH G

1.4
1.2
1.0
0.8

Acrp/WT

0.6
0.4
0.2

[

LepA ModA CRP

0.0°

1 crp ZAMMREM T EBRIEKFENLER
Figure 1 The expression level of proteins in K. pneumoniae
after crp gene knockout
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Note: LepA is elongation factor 4, as a control
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Figure 2 MoCo synthesis pathway and schematic view of modABC, moaABCDE operons and nitrate reductase encoding

genes in strain K2044

TE: A: Bbk K2044 i) MoCo & stz , #iskAFE A HMUI; B: MoCo Al 2 AN CHESLEFE modABC 1 moaABCDE ATty
FERA R, #ikAFRE I m, SRS CEm)FIEE AT )RR T C: Ribk K2044 v it i BRid IRt 0 56 DR 20 1

Note: A: MoCo synthesis pathway in strain K2044. The arrows indicate the direction of synthesis; B: Genomic organization of the

modABC and moaABCDE operons, two key gene clusters in MoCo synthesis. The arrows indicate the direction of transcription. The gene
numbers and gene names are indicated respectively; C: Genomic organization of the genes encoding nitrate reductase in strain K2044
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Figure 3 Identification of modA traceless deletion mutant and complementary strain

e Ar modA 5PN Z5H K5 |00 BRI, KEHT BRI ORF X3, modA [5NS4 (modA-A/modA-D)FIA
RGN YIX} (modA-FimodA-R)J3FNRIARHE 3 B: PCR YEE modA T IX BRER, ZEMISNAMERT14 PCR BYZER, 00 N#R51#) PCR
(2524 ; C: RT-PCR %EE modA FEIN (KRR | 114 K %) 4830 3 [N S8 2 M) , N ZE B4 6 5 I X KN mod A-RT-F/modA-RT-R |
16S TRNA-RT-F/16S tRNA-RT-R . modE-RT-F/modE-RT-R I modB-RT-F/modB-RT-R

Note: A: Schematic view of structure of modA4 and flanking genes and primer positions. The gray arrows indicate the gene ORF. The
external primer pair (modA-A/modA-D) and the internal primer pair (modA-F/modA-R) of modA are marked respectively; B: PCR
identification of knockout of modA coding region. The left side shows the results of external primer PCR and the right side shows the
results of internal primer PCR; C: RT-PCR identification of the knockout and complement of modA4 gene and its effect on the expression
of adjacent genes. The primer pairs used from left to right are modA-RT-F/modA-RT-R, 16S rRNA-RT-F/16S rRNA-RT-R,

modE-RT-F/modE-RT-R and modB-RT-F/modB-RT-R
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Figure 4 Anaerobic growth curve (A) and nitrate reductase activity (B) of different strains
TE: A: KE WT. Amodd Fl C-modA 53 HITEAMIN 20 mmol/L KNO; 19 LB #5775 IR B 1557 24 h, 33 ODeoo HYZZ AL I

A RKIhE; B: REAHETR 24 h 5 BRI AS sk ES SR EA T A L IS PRI 52 5 PRI BUBERIR D 3 YR L 9258 B~ S (LA b A

s 22 (IR 2 4L),

R SR AR RN ¢ KBk i Gt BT, *+*. P<0.001

Note: A: Strains WT, AmodA4 and C-modA were grown anaerobically in LB medium supplemented with 20 mmol/L KNO; for 24 h, and
the growth was monitored by the change in ODggo; B: After 24 h of anaerobic culture, the nitrate reductase activity of above-mentioned
strains were measured. Values are expressed as the means and standard deviation (error bars) of three independent experiments. In each
panel, statistical significance was determined using a two-tailed unpaired Student’s ¢ test, where *** represents a P value of <0.001
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Figure 5 In vivo competitive experiment of Klebsiella pneumoniae in mouse muscle

e PR WT Al AmodA 25 RHRA YIS 1 41 CSTBL/6 /N Rl(n=6)Z2 M5 B LIA 4147,

[l FE AT M4t PBS 1R 5t g, ik

e 3 d J5 WA BRI BL(A), TSP I | FBUBEZH 2 i 20 1 2 (B RIS 4 148 45(C) s R B3R D P 4 A
PRUENR 25 (R 2E4R), AT WRRCXT ¢ KBk i e et gk, #**: P<0.001; **: P<0.01

Note: Group 1 of C57BL/6 mice (n=6) were infected with the equivalent mixture of strains WT and AmodA in the left hind limb muscle
tissue, and PBS was injected into the right side as control. The intramuscular abscesses were observed 3 days after infection (A) and

bacterial load (B) and competitive index (CI, C) in muscle, liver and spleen tissues were calculated. Values are expressed as the means
and standard deviation (error bars). In each panel, statistical significance was determined using a two-tailed paired Student’s ¢ test. ***:

P<0.001; **: P<0.01
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Figure 6 Effect of ModA on Klebsiella pneumoniae muscle infection

e AR AmodA JE&H 58 2 2 CSTBL/6 /N (n=4)ZE MG LA HER, [RIE A S bk WT B A AL, T 3 d G )5
LA e LAY, FFHRILA . ITHE ., WU L A A 2R (B) s [ P (37 S T (BRI R 22 (R 2240, A2 i W
FAEBCRT ¢ BBk e et W, +**: P<0.001; *: P<0.05

Note: Group 2 of C57BL/6 mice (n=4) were infected with the strain AmodA in the left hind limb muscle tissue, and the equivalent strain
WT was injected into the right side as control. The intramuscular abscesses were observed 3 days after infection (A) and bacterial load in

muscle, liver and spleen tissues were calculated (B). Values are expressed as the means and standard deviation (error bars). In each panel,
statistical significance was determined using a two-tailed unpaired Student’s ¢ test. ***: P<0.001; *: P<0.05
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Figure 7 Effect of tungstate on anaerobic growth (A) and nitrate reductase activity (B) of Klebsiella pneumoniae in vitro
TE: Rk WT. AmodA 1 C-modA 43 HI¥E+/~10 mmol/L Na;WO, (11574 20 mmol/L KNOs 1) LB B3 JErh R4 # B B 7% 24 h,
IR BERIETRYIIE ODeoo (A)FIHERIE FEHE ME(B); I EUEZRIR 3 YOMSL S B0 i~ S (EANbR e 22 (R 22 40), el
TSR AERCRT ¢ KB et e St Pk, *+*: P<0.001; —: AR Na;WO4; W: %l NaaWOs; ns: oG48 X

Note: Strains WT, AmodA and C-modA were grown anaerobically in LB medium containing 20 mmol/L KNO; with or without
10 mmol/L Na,WO, for 24 h, and the above-mentioned strains were taken to determine ODgoo (A) and nitrate reductase activity (B).

Values are expressed as the means and standard deviation (error bars) of three independent experiments. In each panel, statistical
significance was determined using a two-tailed unpaired Student’s ¢ test. ***: P<0.001; —: Without Na,WO,; W: With Na,WOy; ns: Not

statistically significant
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Figure 8 Tungstate treatment of Klebsiella pneumoniae muscle infection

. AR WT F1 AmodA 1RATEYLEE 3 24 CSTBL/6 /N (n=5)W M5 LA HER, RIS ZE A i3 58 0.2% Na,WOL /E miBITHA ,
WG RAEIR ST AL A — AL ST 0.2% NayWOy, 3 d R TSR ILA AU R Y40 R 2 (A RIS A1 80 (B) s TRIRE WT H1 Amoda
3 S SRS 4 21 C5TBL/6 /N (n=4) PN S IBLIAZHZL, [R5 0.2% Nay WO, [RIREVE AR YT, 3 d SR iHEE LY 412U i 2
HARIE(C)s RSN Jy P R (522, FALEAL LR ARRLN ¢ KBk S BHHE, *5: P<0.01; *: P<0.05;
ns: EHRITFEL; —: AT Na;WOs; +W: S Na,WO,

Note: Group 3 of C57BL/6 mice (n=5) were infected with the equivalent mixture of strains WT and AmodA in both sides of the hind limb
muscle tissue, and meanwhile 0.2% Na,WO,4 was injected into the right side as treatment group. Thereafter, the treatment group was
injected with 0.2% Na,WO, at the same site every day. The bacterial load (A) and competitive index (B) in muscle tissues were
calculated 3 days after infection. Group 4 of C57BL/6 mice (n=4) were separately infected with strain WT and AmodA in both sides of
the hind limb muscle tissue respectively, and meanwhile 0.2% Na,WO4 was also injected as treatment group. The bacterial load (C) in
muscle tissues were calculated 3 days after infection. Values are expressed as the means and standard deviation (error bars). In each panel,
statistical significance was determined using a two-tailed unpaired Student’s ¢ test. **: P<0.01; *: P<0.05; ns: Not statistically significant;
—: Without Na,WO,; +W: With Na,WO,
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AR R o iR SE IR 25 SR A 2 J0SCmk, — Mk
TE BRI AR A1 B e FEARAIG, I 2
3 R AU IR ER FE 2 /K ModABC W W EH R
AR, SRJE AR AR IS M R R TR A D R 4R A T A PR R
WP T i LR AR K

7 S8 B AR I R A A il s s g 5 Ak
o JUL A& 114 27 DL s 49 Bt i 3, T R 22 JUL PR 20 2
YunT RESSTE LR RS, A SR T/ UL AL fieb
WEARTY T HHIREL L 18 1A ModABC i 5 JJL P 2%
e, A3 ModA 8 o SIS I L H R 5
Ry it v LR . s HRTRTAT, X2
HIR R A G Ik DRI s e 3800 1 52 Ml 1) 1 I
Ho AMERIRGEYUCE MY, ModA Bty
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SEWA L il vk B 2 FEAIR(E 5B A& 6B),
W] ModA il se AE LA ZH 4L rp i) AR A B AL T3
ML AN, ModA 2k T30/ BUS B LA e
IR ITH (B 6A), K] ModA X i s 8 /1 + 43
FHE L, XAMNE ModA T ili 58 1Y & I A A
K, WMHREIMWAR, FREME AR WT
S FBE JIL A e e DA 3 a5 B AN R i, IF AL
JH . BB AR bR WT 6 G & T bRk AmodA
(&1 5B FEl 6B). HF5% & I L% AR HL M TR modA H
PRl R 3% I 2 W TR R B 1 #FAIK, ModABC X
L il S J e 4y Y A B T
PA1006 EAHRRAS R HEIERT, JEAMmREhFI . A4
IR IR ANRE S b T B, SEA% AT B modA %
JRE 378 A RS RRAE /1N U A6 B 25 7 2 2,
LA LA 5 50 A AN 32 45 56 3L B (moe . moa)
B SO SO -2 S KRR AT
FI P F ARG R ER (S SN &I 7)) A 7 IR
AR P e IO WK T 7 4 M T8 v 7 A A K AT B
IRE, R TE VDT T A AT LA 3 IR A2y 2 Ak
AR ILAER RN 58, WA S0 1T
T3 Wh Z2 i 2400 75 11 SopE AT LIS i 325k YR Al iR
A0 R, ARSI R T o AR R R B
iE K ModABC WU TE AR N IR R E 7 IR AR R
SR IR 7T 7 A 3 7 I 3 T 08 50 152 2 7 Sl A kL A
&Yy, ModABC it HoAth 2 7 K+ 1/ F S LTS
AT — 25T

PR R L SRR Eh AL, W Al iE s
G455 ModA 45 G S HETTE MoCo i Mo
T A R A S O 7 22T 2018 4F Zhu 25 & R
B ERER AT LATBR MoCo ARSI PR AT I It T i 3
IO I A 7 35 A A ) J A TR RH A TR 1 B ke i
Jn i A REP AR SCHARTE T R BRER 16T Il L LA
YL TR, R ISR R T LA Al v DR S
i P R T R A P Mod A T T Ao ARG 34 (7T 7 A
Pl ), I %k il s UL PR SRR e LAY — 2 IR 9T AR
o WIS RRERIGITA, RI/NEUG B b

DL BEAT D8RR, I DR DA il o mT A o A A
PERAES 751z RGUCHBRER , IR AR K I AN BEB
SEAMl o HJE, A5 RXE T v X dh o e A 2
A 2 T R R 3R B R S BRI
PR b i A = ARk A i 8 e 75 B M 2SS PUE R
XA SE A AT, SR )1 B- PN TBE I i
RIS Bl 5 e M i o PR AR ) A T 36 EAE BT, o
e N 2 i IR F © 28 3 BU A TS Bk 75 25 44 &
MRS , AR AT I A ARA >,
PG, AR ER AL R AR e B2 DL R 5 Bt AR SR T T
il 5 I W 2 M o 5 0 il S SR (YR T (L
FHRADIIE
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