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iucA F PR & et bR 5 £ R M 452 A v HE 0L
AP = M RLHE SR 5 M

X3 M R AR MR, AR 25

WE HM HIRTTEIRBUR I A jucA 78 PR B BOR K
754 B (UPEC) 800 9 £ A1, #I T UPEC #8514 #%
CFT073,38 3 N Red [F] V5 3 20 J7 5 F0 3 iueA DRk 2K B
AiucA , [ I A4 B [B] b ¥R C-iucAd, FF3% I E A600 % ]
CFTO073 ,AiucA FiI C-iucA WK AE LB & 1A 55 37 5L R T 14 PR IR
PR LR B CFTO73  AiucA il C-iucA TEARXT A JBEIE
I 1 R ARk 5637 RSB RR ZERE 1, F /N BRUR I Ik
YU A CFTO73 | AducA FI C-iucA T AR T B Bt 10 58 1 BE
J1, R CFT073 ., AiucA F C-iucA BRETE LB R 1A 45 55 3
HASFE AR AL (P = 0. 153) o AiucA {ETC T JRIEH HY 3% 5
ARG T CFT073(P =0.001) , C-iucA HY 3458 M H 4L AiucA
AT ETH(P=0.005), AiucA X} 5637 40 (1) 5 Bt FiZ 22 BE
JI T CFTO73(P =0. 007 .0.002) , C-iucA HI%kE M FI{=72
fE N AtucA BT FTH(P =0.046 0. 037) o AiucA 75/ BB
W B SE ML BE ST CFTO73 Fll C-iucA (P =0.002 .0.017) , &5
B iucA FEF AT 2 HE UPEC 3454 . 5 R RN 28 L) R e
IS E M E MR I1E UPEC 8UR T A HE1EH
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PR % B Y% (urinary tract infections, UTI) f&IIfi R
R WM R - HEm R AR TME &
R R AR LA H A1 = 0 2 L 2 T RORS R
SRIE TR R UTL B IR 97 R i 22 4
75% ~95% B UTI py Ji i B0 1 K s 52 4 1 ( Uro-
pathogenic E. coli, UPEC) FF 8, Bk R 45 &
UPEC HRTEHM#EEHH 72—,

POEMAEY AT IS ST R R R E
ORI S8 RN RS T4 S BIE Y
I o HIMIBER T AR OS2 AR B, UPEC 7T DL g3 34
ZRGA AR IR BT A R PR R BT E
FRU TR E  Horp SO T &R B IE 9538 o 42
PERRRA I SEARSE TR 28 ve B8 AR T & B0 IR
A RS BOR B R E AR Y A
5 UPEC BUW Z 18] i KR 5B, i 5e i
T XA R A I A ducA B 2 AR A [R1 MR 14 4
5T iucA FEFE UPEC BUw 1A,

1 HR5HEE

1.1 Rie##t

1.1.1 ¥ REfmi KBBEAE CFT073 &
FECIG PR UTL 23 B 19 K 7 35245 18, B 35 B RN K
SEIEAZAIL L R e B MR A 2R B ) pKD46 T

by Western blot. After co-culture of RO alone or combination with CH in KCs for different time, the apoptotic

changes of KCs cells were detected by flow cytometry and the expression of apoptotic proteins Bax and Bel-2 were

verified by Western blot. Results

RO down-regulated the expression of Ca’* induced differentiation marker protein

INV, but weakly inhibited the expression of Loricrin, while CH showed no antagonistic effect on RO. RO induced

apoptosis of KCs cells in a time dependent manner. CH could antagonize the apoptotic effect of RO on KCs; the ex-

pression of Bel-2 and Bax was inhibited when RO was applied alone, CH could partially antagonize the inhibition

effect of RO on Bcl-2 expression, but had no significant effect on Bax; however, RO reduced the ratio of Bcl-2/Bax

in a time-dependent manner, and CH partially weakened the effect of RO on the ratio of Bcl-2/Bax. Conclusion

RO may inhibit KCs differentiation and induce KCs cell apoptosis by down-regulating the expression of Loricrin and

Bel-2.
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A pKD3 ik pCP20 Fiki  pRKA15 JFoRL A1 A % e
S b R AR 5637 AR SLIR = ARAT

1.1.2 $3%3h4p 24 H CSTBL/6 Mt/ A 5
R e SOk SR Eh W A BR S W, A5 9%, SPF 21,
R, 18 ~24 ¢, BEHLA R 3 41 (CFT073 41,
AiucA 4 C-iucA 41) , 54 8 H

1.1.3 XA 5ME  TaqPlus DNA BB Fokidh
S G AR ] & (RGE = AR TREA IR
Al s L-FRifihs sl B R VAN TR R U RAR
K%K (K Sigma 237]) . PCR 444 A X (36
Bio-Rad A Al ) /3 Y6 B 1T (£ E Beckman 2y
Al o W A T AR A R SRR,

1.2 FHik

1.2.1 314kt 564& AR ITHS 9288 )7
PR WE 1, 5196 B FA TAERE AR
A SEAL

x1 SMFIIR
CI/E4 7/ L2l (33|
TGAGCCTGCAGCGGGT-
oF TAGCGAAATCGAAATAGATCAC- PHE fucAd FH
e CGAAGGGTCAACCATATGAATATCCTCCT-  AMIIIRIE
TAGTTCCTATTC
TGTGTGGGAGCTGTTTGACTATGACCCT-
iucA-R GCCCTCTGAAAAACCAGCCACAGAGCT-
GCTTCGAAGTTCCTA
. et YEE iucA FeH
iucd-outF  GTCCATATCTGCTGTGAATAATGTTTGC f——
iucAd-outR  CGTATCTTCGATCCCAGGTGACA
ehcomE ATAAAGCTTGTAACTGTGTGGGAGCT- iucA H R ] #h
e CTTTGACTATGACCC(HindII FEYIZS) kit
) ATAGAATTCTCAGACCTCCTGAGCCTG-
iucA-comR

CAGC(EcoRI B3z 15 )

1.2.2 CFT073 iucA & W Hk phey M HREEFT
SR B b 18 S 44k . L pKD3 OB AR, iucA-F
I iucA-RAE RS 19, 938 & S R TR
Red H 4 RS MT5 R RIBFIMNRLNETTH B
(L R A . il £ KA R 75 T CFTO73 B AR 1) HLF5 4k
ML, % pKD46 iUk FL % fk A CFTO73 4
JL, TR A TR B R (100 wg/ml) P-4, 30°C B 57
., ik CFT073/pKD46 B3 [ | il 45 i i 5% 4k
B2 S MM, iueA ATHE Fr B it AL i A CFT073/
pKD46 JEZ AL, AL vk A T4 B &K (chlor-
amphenicol , Cm) “F-Hz (% 34 pg/ml Cm) ,37°C ;3%
W, FEPLPEEE 22 A~ FORE, FE R LB R R S 7

(7% 34 pg/ml Cm) ,37°CHEFRII, FH 5L R 4 ) Y4
FREIMUNEYT iucA-outF F1 iucA-outR 51947 PCR %5
W, Y jueAd FEFBE Cm PUHERLHN S, 51901
PRI BE T 1921 bp 485N 1292 bp, R
I PH M FERE i 244 CFT073/ AiucA-Cm.,
CFT073/AiucA-Cm 3gEH Cm PUPE 3L B 1 M
s . il %5 CFT073/AiucA-Cm 1Y 55 1k J8 A2 25 40 i
B pCP20 AL AL A LR g, R4 T LB AR
(%100 pg/ml A RHEHER) ,30CHIFFIK. Pk
BT RERI AR LB AR (TChitE) ,42°C H 37K .
BEALPRER 7 A5k, 0B HERD LB 855970 37 C 1%
T, #&80.5 wl W iucA-outF F iucA-outR 3|
PIFRRGEAT PCR 4714 45 78 , Cm $0 14 55 B R 1) 5
e P B 46 46 359 bp, 1B BHME TERE Y PCR
FEW) EAT IR 56, iucA BN Ih AR, v 4
AiucA
1.2.3 CFTO73 iucA A F @AMk M R
PURR ZPUERE A pRK4A15 FUkifE A KR % Y
EIEN R, A fucA-comF F1 jucA-comR 5|4 MK
W45 W CFTO73 JE 4R AR TP 7 38 iucAd JEH, &
HindIII Fl1 EcoRI BV J5 52 FE A pRK415 HH N A A5,
F3 B AR BORL pRK4A15-iucA . 485 AjucA HLFE A8k
AN, R pRKA15-iucA RN TTRL S
fEA AiucA THFE, 76 DU P8 Z - A b 0 B8 BH M 5o R
2% PCR AL 7 360k, #ff 2 11 #b SR % A H bR B iR
P Hoh— AR N iucA LD MR RE , 44l C-
tucA .
1.2.4 CFTO73 . AiucA  C-iucA ¥ 74 v 25 &9 ) &
CFT073 \AiucA Fl C-iucA B EETE LB K5 5% W UG B
PR H 145 2 R0 52 T ik AR IR B AR R R 1
e,
1.2.5 R3MEEME 422 5% BRANARE )G E
R B 5637 ANHE4EFN 2 24 FLAR, FF I R
AT R F RRAHTR . 4R 10001 A9 HLBDRE
YD AEFN B 2 GHML, 37 °C,5% CO, FE 2 h, %h
B et B85 E 2 h )5, ] PBS THBES &, A 0. 5%
Triton X-100 A 20 AL, W H AEALAE it A B2 A R TR AR
THECVE R BR BI AN g A B AR, 1R 2B SR, B AL
AL 200 mg/L B PR KB R & R AL
ANAHTA, PBS E U 3 i, LA 0. 5% Triton X-100 Z4fi#
YA, Wz R LA SR BE AR BEUR AR A A R 28 5
RPN TR AL, FERPR AR BRI AKX T .
RT3 = 266 R 30 40 B 0 200 B B 4 Bl L B R x
100%
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178 = 1222 3 41 P 1% 240 B B0 12 0 S B 4L
x 100%
1.2.6 AN ZHAEE AN  CSTB/L6 /R I &
YRR S 75 B & CFT073 | AiucA Fl C-iucA HkK
FEIBS e 12 HE BE T A D D, A R 4] B A & 3% 0 F
FOAR
1.3 SFHitZAE IR EESAMH v s
FOR ALE G I G345 T AL S 3 AL (P
Po) o, —HZIHES, SRS R D7 225001 (IR
MIEZS 43 A ) R 22 A4S 3l 37 R AR FE B BR RN AG: 56
(Kruskal-Wallis BEFIRE ) (AIRMIEZS 7347 , FHAE
Wi 8, 2R SPSS23. 0 Si it dk (F #4743 Hr, P
<0.05 AESFAGIFEE L,

2 #R

2.1 CFT073.AiucA # C-iucA BRKIE3HE Hh £ 0 E

¥ CFT073 , AiucA Fl C-iucA W KR 3370 F LB
WO B 5% B R T R RS, BB 2 b BORE D
A600 , 2 il 384 5 i 26 7R, fF LB Y A 85 57 v
CFT073 ,AiucA F1 C-iucA P& AR F A AH LI 3 58 1R
(F=2.613, P=0.153) (Kl 1), T7ETCHEREH,
SEMH R E R AT FE L (F=18.927, P =
0.003) , H:rp AjucA 13458 3R AKX T CFTO73 B AR
(P =0.001), C-iucA 3G FE A NS T AiucA (P =
0.005) ,C-iucA 5 CFT073 BEARIGH H R L, 2 5
Tt FE L, WE 2,

2.5 1 —e CTF0734H
- AiucAZl
2.0 | & C-iucA#
w15 F
(=}
(=3
o
< 1.0 |
051
0'0 1 1 1 1 1

8 10 12 14 16 18 20
i8] (h)
1 CFT073 AiucA # C-iucA FIRRTE LB Bt FmE ARG sa 4%

0 2 4 6

2.2 fEIMEIMIANIEBZEBE LR LK CFT073,
AiucA | C-iucA FREXT A B BEJi b K 4 i ik 5637 1Y
B R AR 2B IR, AiucA 4 BE TR FiZ 22 R 1
T CFT073 4H (P =0.007. 0.002) (&3 .4), ifi
C-iucA HEMIRZERE Aiucd HAHLILIAA BT
TH(P=0.046 . 0.037) (1K1 3.4), C-iucA 2%} %
LT CFT073 41, W2H Z 7] 22 S R Gttt SL (P =

0.177) (K 3) ,RZERM{BET CFT073 41, 274
GiitpiE L (P =0.040) (& 4)

0.5  —e CTF07341
- AjlucAH

04 F —&— C-jucAZl
m 03 | *
(=)
3 *
< 02}

0.1 F

0.0 1 1 1 1 1 1 1 1 1 ]

0 2 4 6 8 10 12 14 16 18 20
Ff 1] (h)

2 CFT073,AiucA F C-iucA B #KR7E o R & b RO 1 58 th 2
5 AiucA 41HE . * P <0.05

18r
16
141
12r
10

—_—

—

—

Bl (%)

SN B
T

CTF07341 AiucA C-iucAZl

B3 CFT073.AiucA # C-iucA BItkXF
NEEBLE b B 20 B 5637 HOFh M ==
5 AiucA HHHE . " P <0.05

f
|

T T T T T T T T T 1
—

CTF07341 AiucAZ C-iucAZ

B4 CFT073,AiucA 1 C-iucA BI#KRXF

ARt b B 4h A 5637 MR & =
5 AiucA 4113 . " P <0.05 ;5 CFT073 #H L% *P <0.05

2.3 FERtEMEBENWI LI C5TB/L6 /MR
UTI 581 J5 | CFTO73 . AjucA 1 C-iucA B RE 3 R 18
T 0 D D B/ IN R, U e A1 2050 S i - Bl s 7
A AN S, R 2 Al AR AR LU B Rk A A
B 53 s, CFT073 21152 28 3 9% 1Dt 2 A 1) 48 7 201
IR N 17.75, AiucA 20K 6.00, C-iucA #H K
13.75, FHZ R EMMBHEBZETARITEEX



- 180 - BMEHMKFF® Acta Universitatis Medicinalis Anhui 2022 Feb;57(2)

(Kruskal-Wallis #& F1 4% 55 J5 {54 11.545, P =
0.003), 54 2 [0 8 W L 8 8 7R, Aiued 415
CFT073 41, AiucA 205 C-iucA 20 22 1) 5% Jbt < #4001
BB ERAG I #E X (P =0.002.0.017),
CFT073 15 C-iucA HAH LY, 2 FEH 41 TR 2025 =7 64
R, WES,

*

10° 1
10t

10° f

1228 B MEEH (CFU)

10° f

10*

CTF07341 AiucA# C-iucA4l

5 CFT073.AiucA 1 C-iucA HHk7E/NFREEBE E A H
5 AiucA HHH . * P <0.05

3 itig

BREARAE Ry o it A vh 8 S 7 ) R R B
TR AR 2 7 2 FP 0% B P e st AR
R BEAEAT 9T & 22 UE ISR PR O L A fyud 7E UP-
EC EOR T IE MY " AR Ak SR T S A S
FR RS EEH iucA 5 UPEC BURZ MBI R,

REAEWF5E 1, Rosso et al"') 3 5z 43 1) ¥4 2 v 7
Jilii 98 v 75 H B (hypervirulent Klebsiella pneumoni-
ae, hKP) AT R W TTHE R B E R AELR
RRFF IR 2 AR AR 1 A LR b, & IS T A kA
L, hvKP1 AiucA BR (“UHFIER & U S bR ) TEIE K
FMALTE H AT 52 B2, A= AR, O LR/
L Bh P A hwKPT AducA B AR 22 B0 35 7 0801
MYPTTRZR AT R 2R FIHE R AR AT T 2 Y ok sk
B IR AR AR AL A 5 0 T AR T AR S AE /A7 DL
FE/NRIRNEE ST, 7R ducA 5% 00 TR R A 1 20,
hvKP i) CHEFRE 11 H 1, Khasheii et al B By A gE AR
R 55 MHAB AR R ARAR 1L, & IR BRAT
PR AT R 1Y UPEC R S s i 2B K R
PR SRR AT REA B T bR AR BT . AT
WS, AETE LB ARSI B rh B AR bk | iR BRI
Ik MR I A AR LAY 5 2 (B2 AR TE TR R
iucA SRISERAYA AR T B AE R, T iucA BEPH Y
[ d 25 (] 52 TR AR 0 A BB BE ), 327 2 UPEC

b TR B AR IR BT (TC BRI B, dueA FE PR
{2 UPEC A K BHH A EEAEH] . HED jucA K2
P PR R A A B A 1 5 L R4k s 1
TIUE A G, AL T35 57 3 5 i 358 (LB 15 57
WOt R BT ucAd L REEA AT
#, UPEC {75 7] DA i B gk gl AR A 4k 3 7 1 1
TG 2 PR AE K BB I, T 24 UPEC b T2k & &
AR A T PRI P ducA FE DR Y e 2 1 — A5 1) 55
TR E TR HEE ), AR B Z R,
FCELORML 3 5 B — 25 SRS

R AR 28 R IR I BUR 1 5 — 20 iR ORI A
B B T T LA B R B S0 T KT PRV 1 Rl 28 e
P B SRS PR 2R E A ML R B IER , TEAR
WFFE A B A R S 2R R T TR MR 500 55 e e
I L K A Ak 5637 AMHEAE IR, iucA SRHE IR
BRI 2RI T B Ak, MITE RN T ducd FE
J5 , BTN 8 R GG AR AR LY B B, 2
71N ducA FERFE AR 1 TR R 28 B N A= 28 T (R LA
HEAEH, Rt —2 0 iucd FE X Fh A S 18 Bk
BT AR 2RS4 B TR ERR SR T E
L, PR ST T /N BRUR B SR () Sl A 3 b
BRI C57B/L6 /INBUT , Bl bR AE /DN BUBE e
{14 2 AP LIS B 26k, T [l Ak vl LA [ A LA J
L EREBE 7, 4271 iucA FEPA BY T 1458 UP-
EC fEHLZR F B MIAE TT . X5 Ling et al'®' & Bl
I iucA FEPR 8 B0 I KM 5% A B AE TR B
IV PR R0 i IR 45 174) 5 L B 0 R R U ALK, 79 A0F 5% 45
WAL, iucA FEIIESE UPEC 1E 40 %% B A4 E Fl Ak
FBLTL , P RETS 4355 LA B TR R 1) A 4 S A e 3
IR BR A B BREFIMR 28 18 1A %

ARG T ducA B PR BRI R RN WY T4k
ARSI ETEAL 3 UPEC 2E K 258 RSB BN
222 VL SRR B e AR IR . X B TR R
5 UPEC 0% VI M & i 4k, v LK UTI B
25 0 A A e R e PR B SE Y, - ELX
oAb 20 TR 1 B0 LB oY LA RS R L
iucA B4 F UPEC 2B BN A2 28 1Y B AE H
BT A A 75 B3 o 0 — 25 1) S B 5 BH A
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iucC contribute to the pathogenicity of avian pathogenic Escherichia

The effect of iucA gene deletion on the proliferation, adhesion,

invasion and colonization ability of Uropathogenic E. coli
Deng Cong, Kang Jiale, Lin Meishuang, Lin Yanfen
(Dept Of Clinical laboratory, The Second Affiliated Hospital of
Guangzhou Medical University, Guangzhou 510260)

Abstract Objective To investigate the role of iron uptake-related gene iucA in the pathogenesis of Uropathogenic
E. coli( UPEC) ,UPEC CFT073 strain was used to construct the iucA gene deletion strain AiucA by N Red homolo-
gous recombination technology, and the complemented strain C-iucA was also constructed. Methods The prolifera-
tion rates of CFT073, AiucA and C-iucA in Luria-Bertani liquid medium and sterile urine were determined by meas-
uring the absorbance at 600 nm. Cultured 5637 human bladder cancer epithelial cells confluent monolayers were in-
cubated with CFT073, AiucA and C-iucA for adhesion and invasion ability assay. C57BL/6 mouse urinary tract in-
fection model was constructed to assess colonization ability of CFT073, AiucA and C-iucA in murine bladder tis-
sues. Results Data showed that CFT073, AiucA and C-iucA displayed the similar proliferation curves in Luria-
Bertani liquid medium( P =0. 153). The proliferation rate of AiucA in sterile urine was lower than that of CFT073
(P =0.001), while the proliferation rate of C-iucA in sterile urine was significantly higher than that of AiucA (P =
0.005). AiucA demonstrated much lower adhesion and invasion ability compared with CFT073 ( P = 0.007,
0.002), and C-iucA showed significantly higher adhesion and invasion ability than AijucA (P =0.046, 0.037).
The colonization ability of AiucA in murine bladder tissues was much lower than that of CFTO73 and C-iucA(P =
0.002, 0.017). Conclusion The results indicate iucA gene may contribute to the proliferation, adhesion, inva-
sion and colonization ability of UPEC.

Key words iucA gene; Escherichia coli; urinary tract infection; siderophore; gene knockout



