(DGR

Acta Microbiologica Sinica

2018, 58(8): 1465-1474
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20170510

Research Article IRt TS

ANEZ. MERER KA R TR A K SR E Bm R T
FEM, BRK, EWE, NG, WEE, BRT, Ak

RO RSP BE“E e, Y1958 MIAT 210095

WE: [ A ] AN, ERER L s

TRARAE I 7K AL B i e A X A B O Y

o [ D71k ] SRTRIIRE 2R 73 ) SR A g /K I NJ-35 BRIGUEEACIHIAHSCEE N jolC ., MRV AR
AR SCHED] nanA FE BB A G AHSCHE IR fuck, 00 G2 45 R S R X B 2 #1 F) ~F JCEPE B (LD so) 5 RF BB A R
SR bR IR L e, G AR BRI R ARTEAS M ZH b i A R 28 o [ 4551 | & AAR DG BE IR Ay e 2
YR BT T B RS AR IS ) BB AR BE ) o T01C B A% 3 BRI BE S £1 A8 LDso T il 12 7%, 1 nanA
I fucK AR LDso BeAT W20 o P AR5 T0lC BRI MRS fe it , U . UM R Atk oo B8 A Ak 0
Wom D TR, BRI IR AR H ;s nanA Il fucK it k-5 BF A pR s i £, B A AR R

RMBRAES AL PN R 25 [ 4518 ] MBI AR e mE K N T I B0 i 7 v 45 24

FH T R Y TR R A I A A X 40 T T D S 5

KGR VRN, R, MEWRR, alepE, (G, SRS, Howitk

g K S HL M 1 (Aeromonas  hydrophila)) ™72 3
AT TR, AT G A 2 A i i, HLRE
A LB B ARG R . R s
R, BRI S H A 2R ) R i
KRR . AN N S — i3 R 5 A
S R, PErSas P R B, YLK
PRLTRRA T TR AR IS S A R EE ) R Y
SR RGAMAEMTE, W mEtk A S A VI
RIS RGE, R LEFE Sy 7 IF A S T w ik

BRI OCEEN R . UL, KR B BOR L
R AR, ERHE— L5,

UTAER, ANw AR AR 0 S HEUR ) Z B O
RUSIRITIZEM ., EXTIRE (Vibrio) . HiskfE 5
Jifl 7% (Pseudomonas aeruginosa)Zs HIHF5E i & B,
20 AT A R DR P A T R e 18 i A b S gl
A 3 DR [l R S B0 sk e Qa4 0 1 T
REA I T 20 TR A [] 14 A= A7 R 5 vh S i 4R
BUE F% . W4 ER T (Streptococcus suis) IHFSE &

HEEWB: EEANREIL4:(31372454); TLHE L EHE A EA1H B [CX(17)2027]; 115544 /K™ =8 T.H#(D2017-3-1)

“BI54EE. E-mail: liuyongjie@njau.edu.cn

s HER: 2017-10-10; {&EIHHR: 2017-12-18; MI4ZHAEHER: 2018-01-12



1466

Shougang Li et al. | Acta Microbiologica Sinica, 2018, 58(8)

W, L AFRITFETRATGR T 5 5 L AR 2R
PR, SRR AR R, AR AR KR
4L KT A R e R A R T AR S 2 iU
TR, WK HAMAE AT NJ-35 F 3 &0
S IURE . R R LA BRI AR, JF HILER
SN R, X 3 AR H i BER
HAR PP I, X 3 AR AR A AE T BE
SRS ZmATA K. AETI, &
TF 5% R R A A S I IR 1) 7 3 43 S R JILREE
MRV A S AR R AR A T RELT, BF5T3X 3 2%
R 2 A% A A0 A PN X I K A TR U g B0 Y

AU

1 AR %

11 WHRSBR

MEZK LB NJ-35 Bk . KIAFFIE SM10,
AL E Sy R A s B ARMEURL pYAKL |
PMMB207,  HI W VTR 2F 7 it B 15
1.2 &)

PrimeSTAR Max DNA &, BREIPENYI
fii . DNA Marker. DNA Gel Purification Kit 4}
K TaKaRa 2w ™ A5 SRS BGRR &0
OMEGA /A 7% ; 2xPCR PreMix 4R 5Lk MEHE
ON A VRS R VR AN L-25 S5 250 Sigma 2%
w7y AN B R (Amp) . AER(Cm), FIRE
Z (Kan), JXRE X (Gen)}g K Invitrogen 77 . M9
AR RE IR IR 5 HOAKAE Y ARAT IR |
FH RS> Na,HPO, (3.39%). KH,PO, (1.50%).
NaCl (0.25%) . NH,CI (0.50%), % #M4s i 3 mmol/L
MgSO, il 0.12 mmol/L CaCl,, A7 % .
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13 ARz

80 HS /A1) AB ZRFBEH f(Danio rerio)lly
HE SR FIEEYTY, K 2-3 cm, K& 3¢
Kitio 60 HEZc A iy S d S ph VL0508 /K - 3o
FARME) oo R, fAK 10-12 cm, A& 25 ¢
KA.
14 5l¥igit

BEALE R B HR R A LN iolC, fucK
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15 FEFE R E

AR5 r oAy g Y DR R R S e H 1 2
Bl 114 S8 B FF R HE , iolC . nanA Fil fucK JER A
B4 51 0 1878, 900 F1 1449 bp., 2% 3CHk[8]
5, LABRR NJ-35 @JLN4lht, H519
pl/p2 F p3/pd 43 5438 H A EEA b R ERIIRE
LR PCR Bk, DAk Ui R IR AR
7 PUPA B, fle BRIV . il @)
B ARG ALS B BOE R pYAKL ik (E £
JKIGFTE SM10), 7% 5E .

DA A B TORL 0 KA FE I SM10 LR TR
DARE KSR PS NJ-35 SNz AR, @A
O EAH BRI R A 1A SM10 $485 31 NJ-35 Hr
HARIRAE . AR SM10 FISZKE NJ-35 43585
FEEXEE, 5000%g #.0> 5 min 7% i, AL
B PBS PEVk 2 W, KRB A 1.0x10°
CFU/mL(ODgoo fH M 0.2), #+ SM10 5 NJ-35 % ff
ANEBEFIR: 1, 3: 1, 4: DIEMRES. BILRE
4 0.22 pm (19 TG R B BT AE B4 LB PR |, B
200 pL JRA W AINTENERE B, R OE T
28 °C HEFHAE P ERFE 16-24 h,
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F 1 AREHEARSIY
Table 1. Primers used in this study
Primer  Sequence (5'—3) Product length/bp ~ Function
iolC-pl CAGGTCGACTCTAGAGGATCCGGTGGGGGAGATTGAGC 595
iolC-p2 GTCGTCTCCAGCATATCACATCAAACTGCTTT Construction of iolC deletion
iolC-p3 TGTGATATGCTGGAGACGACAATGAGTGTG 574 mutant
iolC-p4 GAGCTCGGTACCCGGGGATCCAGCAGCAACCCGACCTC
iolC-p5 GAGGAGTTTCACATTGCGG . .
iolc-gfs GACCAGGCACTTCACCACA 768 Detection of iolC gene
nanA-pl CAGGTCGACTCTAGAGGATCCAAAAGCGAGCGATCACTAT
nanA-p2 GA 585 Construction of nanA deletion
nanA-p3 CTTTAGGCTCCGTTTAGATCTCCGTGAAGTA mutant
nanA-pa GATCTAAACGGAGCCTAAAGACGAAAT 454
GAGCTCGGTACCCGGGGATCCTTCTTCGTCTCCCTTGGCT
nanA-p5 ATGGAAAAACTCTCCCGACTG 329 Detection of nanA gene
nanA-p6 AAGAAGCAAGGACCAATCACC
fucK-p1 CAGGTCGACTCTAGAGGATCCGCCCACTACCTGGTTTGCTCC 364
fucK-p2 TTATGTGCGTAACAGATCCTTACAACGAATC Construction of fucK deletion
fucK-p3 AGGATCTGTTACGCACATAACGATATCCGTC 556 mutant
fucK-p4 GAGCTCGGTACCCGGGGATCCGCATTCTGCTCGCTACCTG
fucK-p5 CAACGCTTTCAAGTTTGCTGT .
fucK-EG CACTGTCTGCTGCGGGCTC 1246 Detection of fuck gene
iolC-F GAGCTCGGTACCCGGGGATCCATGGGCCGCGTGGCGGTAG 1920 Construction of iolC
iolC-R  CAGGTCGACTCTAGAGGATCCTTATGCGTGTCCGCGCTC complementation strain
nanA-F  GAGCTCGGTACCCGGGGATCCATGGAAAAACTCTCCCGAC 942 Construction of nanA
nanA-R CAGGTCGACTCTAGAGGATCCTCAGCGCTTAACCAAAAA complementation strain
fucK-F  GAGCTCGGTACCCGGGGATCCATGTCACAAGATGTTGTC 1491 Construction of fucK
fucK-R  CAGGTCGACTCTAGAGGATCCTCATAGTGCAAATTCCTTA complementation strain
Kan-F GAGCTCGGTACCCGGGGATCCATGAGCCATATTCAACGGGA 855 Introduction of kanamycin
Kan-R CAGGTCGACTCTAGAGGATCCGAAAAACTCATCGAGCATCAA resistance gene
Gen-F GAGCTCGGTACCCGGGGATCCATGTTACGCAGCAGCAACGAT 576 Introduction of gentamicin
Gen-R  CAGGTCGACTCTAGAGGATCCTTAGGTGGCGGTACTTGGGTC resistance gene

Underlined sequences indicate BamH | restriction sites.

FH 1 mL g ) LB R - A TR AR IR T 2 88
LA, 5000xg &0 5 min, FE FiE, 200 pL
LB & J5 A T A Wi (Amp 100 pg/mL, Cm
34 pg/mL)Ay LB -t b, fHIE T 28 °C 8341 Hs
77 36-48 h, FRHUALETE T 5 A BT LB i iAL:
FRAE SR 8-10 h, $RILF AT PCR BiE, i
Ve kA L RIAIRE AL IR, BPPRASIR Aok

B MR 2 A% NaCl i LB 1595
B, AR 2 R, B A AR IE R 20%)
() LB AR =36 45 9% 30 h, BT 10 fi5 LA B
JEURAR T A REREN LB BRI, Kigk 24 h

Jo, PREURTHYE B8 LB MR IR A i R
6-8 h, FEILHAIIFUEFT PCR IIE, ik &5 —
WIANE A H &R B A LR TR Ak, B3 [ gl
ko FEPRIBRIC MRy d AR DL 1,
1.6 FEEEFMRIE

DL NJ-35 PREEDHIZH kst , I H AR B 1)
1T PCR #3413 & A HIW ALK ) PCR =4 Fr
B, Gl E MG E . HARK B R BOERE
FFTRL pMMB207 (T 3 8 K FF R SM10). PL&
A HANTR K IAFT I SM10 AR, LIngK
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B NJ-35 BRILDIBIC R N SZ IR F, a4
WG Or kS % 1Lo)K B 20 Foki 55 7 R ER bk
A nUnE . BURATTEUERL, 1 mL BTEERY LB
Ha B B 1 1 B R T 2 B0 R, 5000%g B0
5min, # b3, J 200 pL Hrff LB HEGRA T
A AT (Amp 100 pg/mL, Cm 34 pg/mL)K) LB
A b, fHIE T 28 °C #5557 36-48 h, PRIURIA VR
TEA BB LB AR TR AL 5557 8-10 h, $25E
R4 iE4T PCR B, ik & 45 B AMIORL A TR Ak
B35 PR B MR

oS o . Sph'l
o e m‘i\@\% o |
0; r‘r&f’ 0« M(.,b BamH 1
— — Xma 1
PCR Smal

|
U- .
flanking
Target YAK I-target gene
gene ecombinant vecto
D-
flanking
l First homologous
L recombination
Second homologous
/{combinatmn
Recover to Gene-deletion
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B 1 EEREKREGEREE

Figure 1. Schematic diagram of the construction of
gene deletion mutant. U-flanking and D-flanking
represent for upstream and downstream flanking DNA
sequence, respectively.

actamicro@im.ac.cn
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ARSI A Kan JUPEFL, 6T Gk
B AIGIA Gen HLPEEEN . BAALIRIT, L
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PrieAT PCRA MG RATF & A Pt SR i PCR 74 Fr
B, Y. R R pUTE LD 4 e B i
ki pMMB207 |, & 5 APTPE L RO
W BIPTAE & (Kan 50 pg/mL, Gen 20 pg/mL)LB
MRUEAT UL, B i A DT RERA BUR #- 17 R —

Gy S LG A AL ORI KA AT SM10
PEOREE, RH N 8 K AR R A2 AT, A
WA (FkZ% Lo EA TR % 2K <R
MO . A SRR, FHIC TR B B A R A
F 1 mL ) LB R TR AR T 2 04
Hr, 5000xg &0 5 min, #Z: F3E, FJ 200 pL LB
HR IR TS A B EHT(Amp, 100 pg/mL; Kan,
50 pg/mL 5% Amp, 100 pg/mL; Gen, 20 ug/mL)
) LB A |, f8E T 28 °C K55F 36-48 h, HkHL
FBTE T oA DT LB AR S5k rp s %, A SR
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1.8 EHRACHIEE ST oA

G S HREUET AR M L I R R R PR TR VR T
WK LB iR B B 3% , 15 T v o I e e 2 et
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sl b, FH MO RiFRILUE 2 Wk, KRR A
% 5.0x10° CFU/mL (ODggo ft M 1.0), 1RAI2T,
B 200 pL R 256 20 mL gt MO 157 0
(A IR 2 B2 0.1%) R HEIE
BAFEARCE 348K, 28 °C. 180 r/min k%1%
F¢ o BEE]BEEEE AR TR B 100 pl BV LA GTE PBS
20 10 fF LR, MR AIE WAL 100 pL
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Mo BEBORAT AR, BEAMRESLIRAT 3 AR, B
RS T 28 °C B55% 16 h, &SN 30-300
fF Al A TR
1.9 XIBELMEEHBFER (LDso) il E

S FENESE, WEE 1, WIABEE M
ARKARE RIAFE TR . AR, sk
1E 25-28 °C. Jrill PRI Wbk 7% TR A LB
BrR PR SRR DRV S e T R Y LB B
FERLrh SR B N, 4000xg B0 5 min, FEE
3%, FHCH PBS YEU 3 WK, KU IR S B ROk
F 5x10°, 5x10°, 5x10*, 5x10°, 5x10° CFU/mL.
AW Ry —d, TR S 6, fREE
0.02 mL, [RIEFLAVEST PBS 1 Ryas (AN HRZ, 44
10 B, ME 1, o4 R, #08 Bliss Bkt
FEANT LDso™
1.10 A LR YRR

e =N TR, W 1, shhEma K
RS RAFIEHEATSEEG . A3 BRI | A BT 3 R Y
HY A SRR BRI TR LB IR RS s
6 h, FEEETHEEN) LB B35 rh i 3R X E0n
4000xg #5.0» 5 min, 3£ B, FJCW PBS Uik
3K, 4B B AR BE R A% Ol 7x10° CFU/mL, K
Y A bk S R MR R TR SR G, MBI S
RS 5 R, BRI 0.1mL, Ky 24h )5,
Aib HE S0 A TC PR S 43 SRS e o
JEEAE . AR R, JE SR RS EE A R S
A G WERIDTESE T, SR EE A 900 uL
) PBS ZZiPil, H4HEEE S T A YA B
(Bioprep-24)rh, a1 7RI HEIE AR OTEE 21 5), L
JCIE PBS 22 i 10 £ HUAR R, HX 100 pL AH[F Y
WA B A WA T &4 Kan (50 pg/mL) il

Gen (20 pg/mL)fY LB P, FIFHAS IR 4T i
DX 0 3 W A R A B O b, R T R R I
3ANEE . FEHEIE T 28 °C 1535 16 h, HU# TR
A 30-300 M FHRIEA T AR # A R ()B4
I 8 P 240 T 2

”ano AR )

N AR VR, x ARRERERE, m o ES
o, SIS ITE (logo) B NF0R
111 BARGEHHr

J3; [l Graphpad prism 5 HEF7T4H 21 4 2
gt tlr, A HEBERAT t K25, P<0.05 R
ZRBE; KA R faIET R 722
SR ET

CFU=

2 HERFAH

2.1 FEFEHRR KB AME PCR %8

FALBRI TR . B TURL % 2 IR G MER A=
YR A I R, Sk NCBI Y BLAST IRETE
2 FE X BN P 91 I A TG 1R

Sy 5 B BEER R R 514 PLP4. H
(IR IR 514 PS/P6 S Bl 45 bk Al Kb Rk E AT
PCR ZiE, 454 Mok siIhmibr 7 B 5k
R HL Mg B BRI kb, WL 2,
2.2 BEHRAHEE ST BRI

FE 43 SIS LR | 0ol TR P25 S A S i —
BRI MO BEgShrp RS R, BPATRBE NJ-35
A LA FAHRL S I AT ARG . & RhiE AR S p
DAL %) 5t 2 35 JC T BELT 1 TRT AR T JULRE (18] 3-A) L MRV
FR(& 3-B)FIA (& 3-C)MIAIM, & H Akt
YRAZ T SRR
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(A) B M1 2 3 4
bp bp
2000 2000 2000
1000 1154 bp 1024 b < 1246 bp
750 768bp 1990 P 1900 < 905 bp
0 300 329 b 500
250 250 P 250
100 100 100
2. EREREKREIMEETE
Figure 2. Identification of the gene-deleted and gene-complemented strains. M: Marker 2000; 1: wild strain, used

p5/p6 as primer; 2: gene deleted strain, used pl/p4 as primer; 3-4: gene complemented strain; 3: used pl/p4 as
primer; 4: used p5/p6 as primer. A: PCR identification of inositol metabolism key gene deletion strain AiolC and
complementary strain CAiolC; B: PCR identification of sialic acid metabolism key gene deletion strain AnanA and
complementary strain CAnanA; C: PCR identification of L-fucose metabolism key gene deletion strain AfucK and
complementary strain CAfucK.

-o- Wild strain -+ Gene-deletion strain -= Gene-complemention strain

(A) 9 (B) 8.5 (©) 9
= 8.0}

&b 8

g8 75t

z7 7.0} 7

=)

; :
012345678910 "0 1 2 3 4 5 0 2 4 6 8 10 12 14

t/d t/d

3. EREBRKKKEHMRAE MO IEFERE KL
Figure 3. The growth curve of the gene-deleted and gene-complemented strains in M9 medium. A: supplemented
with myo-inositol; B: supplemented with sialic acid; C: supplemented with L-fucose. Standard deviations were
calculated from three independent experiments.

2.3 XL AR EEBOE

W 2 iR, B A= #k NJ-35 H LDso {H 24 4y 2.15x%
10? CFU, fkZtk AiolC ) LDso {HZ) N 2.59x10°
CFU, SHfAMRAHIT @ T 20 12 %, SR, Mk

L S A I S S IR R 1 B 2 o) B 5 #1305

JIFFTCHH B, BRI kk AnanA Fll AfucK [ LDso
43514 4.39x10% CFU #1 3.34x10% CFU.,,

NEHIE iolC B R BTG YRR ) 22 i i HA
Gt B, PR TR e T R

=/
2 HA
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ke 3 s, BEE4H5ESy 2.15%10° CFU B,
BF A RRANERICRR AlolC FIFEiBE o £ (I FE T 4331
J 47.6% (20/42)F1 23.8% (10/42), %K JI743Hri5
H X*=5.18, % &5 5 (LI S 2 0 5 T e T )
A 97 Yoy ] i J3 B A Ak R S X B 2 £ F 30
WA ES; MR E-N 2.59x10° CFU i, 3E
- Hh 71.4% (30/42) Fl 45.2% (19/42)
X*=5.92, [FIREBHINA O7%FK A {5 5 B £k bk A e 2
PRXTEE By 0 SO 25 57, D T LA Qo DG
FEIH i0IC iR Y55 T DA MR X ERE h fA R B0 )
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Table 2. The statistical of half-lethal dose

Dose of Number of death/total

challenge WT AiolC AnanA AfucK
CFU/(0.02 mL)

10! 3/10 2/10 2/10 2/10

10? 4710 3/10 3/10 4/10

10° 6/10 3/10 6/10 5/10

10* 8/10 6/10 7/10 7/10

10° 9/10 8/10 10/10 10/10

LDs, value 2.15x10%  259x10° 4.39x10?  3.34x10?

% 3. AiolC MBS & HIBUIER
Table 3.  Mortality of AiolC for zebrafish

24 #EItRYGKTe

P A R A LA I S SRE PR B2 k- AlolC
B 24 h 5, it lEds g m gt EHE
(P=0.0327). MEJIE(P=0.0363)F1'5 IF (P=0.0421)
B A AR RN PR Y 2 AT I 3 25 5 (P<0.05) , B4R
PRSI B0 A AR AL, T 0 U v B A e 22
R TR MR R, H25 5O B 35 (P=0.3588)
(B 4-A)o BT Az PR el Y 2 15 O B 35 8] k2 ke
AnanA JEJGL 24 h 5, A3 AT s RS A R AR R A
R HRE R, WP AERRRY = TR R, &

Dose of challenge . . Mortality ,
CFU/(0.02 mL. Strains Death Survival to/% . .
(0.02 mt) rate/% HEE 422 R 1835 (P>0.05) (K1 4-B). B bl
2.15x10 WT 20 22 47.6 5.18 A . .
Nole 10 3 ons SR A R 7 0 S B IR B K bR AfucK S
2.59x10° WT 30 12 714 592 24 h JETEESE h A R BB A K 2
AiolC 19 23 45.2 (lg 4-C)
e Wild strain aMutant strain
®7 : . Pz Oz
o & E 2
2O Ta ol w z6 N e e T S e
£ = fy te 5 FooRL o mae B FE Gl owa
c._b i on 2 . i s L] ‘A =) R A A
247 = 24l P
- = -]
53 — : : S 3 G 3 :
o Heart liver  Spleen Kidney Heart  liver  Spleen Kidney Heart  liver  Spleen Kidney
Organs Organs Organs

B4 FHALRRHPHAERE
Figure 4. The bacterial loads of different tissues. A: Coinfection of the wild type and AiolC strains; B: Coinfection
of the wild type and AnanA strains; C: Coinfection of the wild type and AfucK. *: represents significantly statistical

difference (P<0.05).

3 it

WFFEUESE, 6 B R A B4 IR A 1 F oA
fE ENRER, T REREIE SR IR R 1 B0 110,
o8 VTR B4R R AT R 0 AT AR — T S A
1 F——# 355 J (nutritional virulence)™®, 1

A TERE TN IR ARG 5 IR M) R A A R A REAE AT

Leana, TSR T . P, K R Y
FRRE 1 S 157 S 35 77 IR e [R) S E 1Y
M7 b5, A REELIE B B A SO bIL]
JUUBESE— A PELE AR 3R, 8 W DAREIRER (Y
AT ARA . i TIESE PR N AREAC
R LA EA R, WIS TR IR S kb
1E— L0 2R B Y H N IURE R & &5 H R A UL
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A IR E A 56 . Kohler ZEMURFSEIE B LA AL
WA BT s AE A% 1 (Sinorhizobium meliloti) 78
TaHr e, LM iolA MY 5 NEERA S, [F
St 2 4 R A T 5 119 5 Manske 25127 mg fii
ZE A (Legionella pneumophila) B FsE &3, WL
P 383 A2 L T A 53 A DA BT K 2L it e A Py
T HERR . HeAh, AR, IR — L
LI 40 (& 2K 1 (Candida albicans) | 357 %) B Bk 14
(Cryptococcus neoformans)/ge ixf F2 Hxi 2 J1 9 &
P HAT F= B R, iolC g 2- 48 -5- I A
HATG , AL 2- M 4R -5- 1 3 - D - 28 W
BERRAL , NIRRT R AR TP i — A OB LA
AT 2R /K TR NJ-35 1Y iolC BE[A 5 &
PR, iR R S A 1A PN R IR B R AR g
HORFEE 0 S50 0 B SR ek s, 4D AT RE R R T
LEEAC I A R BELIRTBR ) T bk sE . SR, W
AREHERR iolC X HoAt A= 1< B R A S EE R A I 45
YERIRY AT REME , TRt — 2Bt oE . Jidh, WEKA
FMIAEA R H A P A KRR AR, FeRlETEO
JIFE, T0IC i 2R Ak AN A A MR A0 TR i 22 0T A B
AIREE B TR DR & A, SRR
Z AR, XA T 2P UE S

e YA TR AU S AN Y VR R . MRV R AT AR )
s [/ ZRY BT Z 0 T AN . 2RISR
T, V5 2 GRS AT LA P o i 2 1 i i A2 e e
IR Y A o e e A R OO ol Y R A T LA N FLRR
F B (Lactobacillus sakei) 7E & 4 I i iR 1) I8 Jo H
PRAETE ORI T IR e 3 1 AT S 550 T LA A 6
K FF B R BT B (Bacteroides  vulgatus)7E
AT LR R RS A A 4R
BT, TE NI NAE TR B i B A 45
AU e 23 i i F (Campylobacter jejuni)
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B9 S R P22, Bl o b 1 S SO R AR
g E R TE S L MRS AR A
I R AERK 225, (HY7EAEXS R & hob
FEAT A SRR B AE R B T R A F . nanA
Hithh N- LI 2 2 RR 2L, 17 BT MR RR A 1Y
S RN, SR FR A R AR I — A DG SR I
fuck Fifih L- WG, 75Tl -5 mobl i
Mft, J& L-gr sl fCihs st i — A O
FEARIG T, FRR NJ-35 AT LUF] FMER AR A LA
B A ME—RR IR UEATAE K, SR T Bl e 4
WIR, TOiB S X B ) F BT i 2 il £ R
PN B S A TR A, IR R B AR R A H 3
TCW AR ) 25 5, HENX — 25 W] R 2
F T4 P AT P 0 e AR R S S R A N T i
AL, AR EREAER FRIRES 5
HOYALNERFE, UIHEREH, MR
S WA A A8 0 BELDBIT AN A2 LA 5 10 240 1 % s
e RS IR, AR R AN IR, ik —
5.

FiAh, AT A K nT AR H, Bk NJ-35
XFix 3 AP R ISR AR,
— 55 R AT RE R B T A P E R A A o R T
Wb E FRIRBE AN, AT AR IR R T —FhRE
g,

gi b, NIBEACSERE K R NJ-35 Jdj
1 3 Y R v Oy AR TE AR Y 3G A AR At TS
B, MR R RS B AR RE A R, B
HiT X I K R A A e T AR 5 L PR Ak
RIEED, AR AR IURE | R R
A B SR T I . AR
I M 1 A R R R K AR IR R BOR LI, K
SR R R P 97 47 B AL 1 R B
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Effects of myo-inositol, sialic acid and L-fucose metabolic
pathways on pathogenicity of Aeromonas hydrophila strain NJ-35

Shougang Li, Maoda Pang, Yuhao Dong, Jin Liu, Yuanyuan Yang, Chengping Lu,
Yongjie Liu”

College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] This study aims to investigate the effect of inositol, sialic acid, and L-fucose metabolic
pathways on pathogenicity in the process of Aeromonas hydrophila infection. [Methods] By homologous
recombination technology, the genes associated with myo-inositol, sialic acid and L-fucose metabolism, iolC, fuckK
and nanA, were inactivated. Then fifty percent lethal doses (LDsg) of the deletion mutants were determined in
zebrafish and the bacterial loads in different tissues were assayed in crucian carp co-infected with the wild-type and
its derivative mutant strains. [Results] The inactivation of all the three metabolic genes successfully blocked the
ability of A. hydrophila to degrade the corresponding substrates. Deletion of iolC resulted in a nearly 12-fold
increase in LDsq in zebrafish, whereas deletion of nanA and fucK had no significant effect on LDsy. The bacterial
loads of the wild strain were significantly higher than that of the iolC deletion strain in liver, spleen and kidney
after co-infection, indicating an obvious competitive growth advantage of the wild strain. But for nanA and fuckK
mutant strains, after co-infection with the wild strain, there was no significant difference in bacterial loads of the
wild-type and its derivative mutant strains in different tissues. [Conclusion] The inositol metabolic pathway plays
an important role during A. hydrophila infection, while sialic acid and L-fucose metabolic pathways have no
significant effect on the pathogenicity of this bacterium.
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