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B E: (88 RKAFHEE ompd &AM KMEA F (avian pathogenic Escherichia coli,
APEC) 4 ik 4 I3 & /& (outer membrane vesicle, OMV)#% 8 A, 4 £ £ & 48 I (chicken trachea
epithelium cells, CTECs)A = F 693 48, A /EHIRAHR APEC-OMV #93 smpuh| 32 ek, [ 5 %]
VA APEC 4 %4k AEL7 A 244k, FIH CRISPR/Cas9 % %A ompd AR Hk bk, £ &k &K
pET-28a #13& ompA A B i & AR, 515 5 4RI A Ak B2 K 4R . pET-28a © BHM AL R Lk 4) OMV.
BT EH AL, AARFFE S AT, annexin V-FITC/PI S &AM A IEY) K 4 LR A F 7 %
ompA £ APEC-OMV # 5 CTECs e A= ¥ ey fe. [ R sAMEEH LM AE1T AompA. =
#& AE17-pET-28a i & & #k AE17-pET-28a-OmpA. 5 AE17 4 OMV (AE17-OMV)A8tt, AE17
AompA #) OMV (AE17AompA-OMV)F AL R E B & MV B-F ¥ 442 B % M41K(P<0.05), ™ AE17-
pET-28a-OmpA 4] OMV (AE17-pET-28a-OmpA-OMV) A ¥ ik E 2 538 B P42 8 F3% X
(P<0.05). 5 AE17-OMV 4 #4048k, AE17AompA-OMV 3t CTECs #4542 B &1k, AR T4,

XA 24 CTECs &AL BRMATIK; 70 AE17-pET-28a-OmpA-OMV 2 % CTECs & @B = F 4 & A
IR FmIeTR L, dod oy SRR TR R R A Z RS F. (458 ]) ompd KA
st APEC-OMV 84 -F ¥ 4i 12 Fe ke )R BB A R 42 4F A, BAZ# APEC-OMV # 5 CTECs 40/ /A .
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Role of virulence gene ompA in apoptosis of chicken trachea
epithelium cells induced by outer membrane vesicles of avian
pathogenic Escherichia coli

CHENG Xi, MEI Ting, LI Zhe, NIU Lulu, FU Dandan, SONG Xiangjun, SHAO Ying,
QI Kezong, TU Jian"

Anhui Provincial Key Laboratory of Veterinary Pathobiology and Disease Control, College of Animal Science and
Technology, Anhui Agricultural University, Hefei 230036, Anhui, China

Abstract: [Objective] To explore the role of the virulence gene ompA in apoptosis of chicken
trachea epithelium cells (CTECs) induced by outer membrane vesicles (OMV) of avian
pathogenic Escherichia coli (APEC), so as to lay a foundation for further research on the
pathogenesis of APEC-OMV. [Methods] On the basis of the wild-type APEC strain AE17, the
ompA-deleted strain was constructed via the CRISPR/Cas9 system and the ompA-
overexpressing strain via the expression plasmid pET-28a. OMV was respectively extracted
from the wild-type strain, the ompA-deleted strain, the empty plasmid-transformed strain, and
the ompA-overexpressing strain. The role of ompA in the apoptosis of CTECs induced by
APEC-OMV was explored by transmission electron microscopy, nanoparticle tracking analysis,
annexin V-FITC/PI double staining assay, and ultramicroscopic pathological sections.
[Results] The ompA-deleted strain AE17AompA, the empty plasmid-transformed strain
AE17-pET-28a, and the ompA-overexpressing strain AE17-pET-28a-OmpA were successfully
constructed. Compared with those of AE17-OMV, the particle density and size of OMV
decreased in AE17AompA-OMV (P<0.05) and increased in AE17-pET-28a-OmpA-OMV
(P<0.05). Compared with the CTECs induced by AE17-OMV, those induced by
AE17AompA-OMV showcased reduced apoptosis rate and damage degree, with slightly
swelling of only some mitochondria. However, the CTECs infected by AE17-pET-28a-
OmpA-OMYV presented increased apoptosis rate and damage degree as manifested by the
matrix fading of some mitochondrion and disappearance or even transformation into vacuolated
structures of mitochondrial cristae. [Conclusion] The virulence gene ompA positively regulated
the particle density and size of APEC-OMYV and promoted the apoptosis of CTECs induced by
APEC-OMV.

Keywords: avian pathogenic Escherichia coli; outer membrane vesicle; ompA; chicken trachea
epithelium cells; apoptosis

B 20w YE K % ¥ 4 & (avian pathogenic  APEC [N 3L [N 4H 5 A JR 18 8w vk K Im R 45 &
Escherichia coli, APEC)J& T & 41 28U 1 (uropathogenic Escherichia coli, UPEC)I{,
KGBAW, %5 HAEWERFIR G M0A R N B K35 A T8 1Y 258
REHEREEMBILRE, NMiEmRFEENE  FEY Kk, FFE APEC BURHLHI iR EA
ERE TR aTE RN, B En, PR =l e Je Ko N 3k AR Y EE R L
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HMIEZE Y (outer membrane vesicle, OMV)J&
— AR A I R AR, e B AT g
REFEEEAEN, SRR 2T A EY R
= AN AR B R B A 5 4 R (]
(5 LA A A ol B MR Y . BFSR R, A
KIGIEA AT OMV Bgess B i, L
20 AL P e ™ L A N AR I A 4
2z Pl Kipkaw oMV it 2 R EURHLH]
et £ LA, S A0 R R AE A 5T,
MTTF B 32 K A 2 R Y, R & Bom R
35255 TR AN S (APEC-OMV) I EUR HL A 14 A
WiMT, APEC-OMV 5 X8 48 R I L Bz 40 i
(chicken trachea epithelium cells, CTECs )15 /413
PRGN E PR I R A Rtk — 2D WA

AN 1 A (outer membrane protein A,
OmpA)E Ky —Fh 41 I 1 ;R Z PSR B, -
NI S 235 44 3 — iR AR\ B 54T B
ARV, AER RS0 B B m RS H C-
R S 48 A I L AR S A o B ISR B T
FLE AN, Kk, OmpA HAg M
SitME T B EARER . ARV Y
WA FAE AR 1C € & (lable-free) 25 1 5t 2 5= 43 At
APEC-OMV #E H 53 & B, OmpA &2 HrhF %
e A F A5, AT S CTECs A& A= 4i i 510
AT, Jf H- 530 CTECs &R K IR i
ik Ko & A 2 A8 e? ) BB E OmpA
J& APEC-OMV M HE 23 JIH 1

AR5 LATE ST OmpA AU A S, a7
APEC-OMV J&JL CTECs 4Ry, I ompa
BEAI R IARFIS b bk, RITERESIIE ompd 1
APEC-OMV 55 CTECs YA T DIREIEM .

1 HE5x=

1.1 #RF0514%1t
APEC i R4 B ¥ AE17, CRISPR/Cas9

<l actamicro@im.ac.cn, & 010-64807516

FE PR i 2K 32 AR By FH SR pTargetF 1 pCas, Jit
¥ 2235 84K pET-28a Fl CTECs %514 iy £ 2 )5
P A= W2 55 8 9 B 8 e U8 HE USRI AR
OptiPrep™%% BB BE G SR BL A H - Sigma A A .
BCA [ B R il i 7] 65 W 1 Vg ity A 4 P
iR A RR/A . Cell Counting Kit-8 (CCK-8)
& H ApexBio 2y H] . Annexin V-FITC/PI
298 A T A D AR 0 T R 2 AR R
R

H4E GenBank 2\ 4ii ) APEC 02-211 # #k
ompA P FH(NZ_CP006834.2)/E S, {fi
A Primer Premier 5 Wit AR TT 5149
(&), HEHAEYRGE(EBOARA G M.
1.2 ompA BERFEFRERKIIE

F|F CRISPR/Cas9 it [F Bl g £ Ry 55
A HPFEH ompA [F1JRE donor JFik; pTargetF,
W H g B AL B HEY pCas UKL AE17 B2 2520
JfLrb R e E A SRR R T A 2 Y BH R AT
PR T &4 Kan JiPER) LB WA 734,
A 0.5 mol/L IPTG 28 CHHIRFEAKTEFE 16 h il
R pTargetF Bk, FRIGFHKE T 42 Cid i
FEIH B pCas FkL, FHZR 1 HH95 149 ompA-in-F/R
#1 ompA-out-F/R #£47 PCR %ilE, 2500 Py Bk s
H B Bk 45 0 AE17AompA .
1.3 ompA EF 3R IEMKBIEE

FH26 1 HAY5 1Y) ompA-F/R LI AE17 2: N 4H
DNA AR 34 5E 81 ompA 5£H, PCR Bk
JE AT PIRE ED . DARS BN DNA i BEA s
#e . pET28a-OmpA-F/R H5|1¥), ¥14 ompd
PR - [l FL 3K = 9, R ] DNA JG4% 52 b 1 R ot
7 TR U5 4 O A P ) Ak B T R R
DHS5a JEAZ 8400, PRECBH MRV 1T PCR
IGAIE , TR B Ay 44 N pET-28a-OmpA . ¥ pET-28a
1 pET-28a-OmpA /35l L5 L 3] AE17 A2 2
Afrp, TEEPHYERMR, 28 Trizol BUYHRHL
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R1 KARFAARSY

Table 1 Primer sequences used in the experiments
Primer Sequence (5'—3") Usage Size (bp)
pTargetF-F AGCGAGGAAGCGGAAGAGCG Plasmid identification 200
pTargetF-R CAAGATAGCCAGATCAATGT primers of pTargetF
sgRNA-F CGGAATTCGACACTAAATCCAACGTTTAGTTTTAGAGCTAGAAATAG Primers for

CRISPR/Cas9 gene 105
sgRNA-R CTTCACTGGCCTCAAAAAAAGCACCGACTCGG deletion system
Up-F TTTTTTTGAGGCCAGTGAAGAAAAGAATCTCCATC The upstream sequence
Up-R TCTTGCCCCTCCGGAAACCTCATAGTGACCGCCCA of ompA
Down-F AGGTTTCCGGAGGGGCAAGATTAATTTATGTTTTC The downstream <o
Down-R CCAAGCTTTTCAAATCATCTGCCAACCAA sequence of ompA
ompA-in-F GCTGGCGGTGTTGAGT Endogenous

] identification 361

ompA-in-R CGATGCGGTCGGTGTA primers of ompA
ompA-out-F TTATGCTGGCGAAGGC Exogenous identification 1193
ompA-out-R CGTTGGTGACGGGAAA primers of ompA
ompA-F ATGACTGGTGCTAAACTGGGC 054
ompA-R TTAAGCTTGCGGCTGAGTTAC Used for constructing

ompA overexpression
pET28a-OmpA-F CAGCAAATGGGTCGCGGATCCATGACTGGTGCTAAACTGGGCT plasmid 054
pET28a-OmpA-R GCAAGCTTGTCGACGGAGCTCTTAAGCTTGCGGCTGAGTTACA
Rt-dnaE-F GATTGAGCGTTATGTCGGAGGC %0
Rt-dnaE-R GCCCCGCAGCCGTGAT Used for validation of

ompA gene expression
Rt-ompA-F CCGTATGTTGGCTTTGAAATGGGTTAC levels by GRTPCR .,
Rt-ompA-R GTAGATGTCCAGGTCGTCAGTGATTG

The gene of underline strands for restriction enzyme cutting site.

M E RNA, Ll dnaE RN SHZ RN, #H

2 PRI A AR 1 RGE AELT
¥R 44 4 AE17-pET-28a-OmpA, 45 2K i #k Ay

%5 AE17-pET-28a,
1.4 APEC-OMV AY3REX

ZWESCHR[16], K AE17 WitkE: 8T LB
WAREE R, 37 °C . 200 r/min §53% 16 h,
TE 4 C4AETF LA 10 000xg 2.0 20 min Ji5 Y4
LW . 0.45 pm B2 JE R FHE LIEWE
fii /] 100 kDa #BIEWEAEELE 4 CHMAT L
2 000 r/min ¥ _F 545 2 AR 1710,
W R I 10 T WG B 2 0 TR B 0 R
4 °C. 39 000xg B.L>» 3 h, FE FiEWHK, #%MHE

1:1 000 Hefil HICHE PBS HEA& R A UIIEYI I, 3k
5 OMV R .
1.5 APEC-OMV By4fi{k

SR SCHR[17], B OptiPrep™%% B 1 1 7
3 H 10 mmol/L Hepes-150 mmol/L NaCl i B 2
R Ry 25%F1 40%, Fae JRV B A =5 BIRAR UOm
AT 3 B 0E T, RETER LR A OMV
LR . 4 °C . 41 000 r/min 5 #E B0 6 h 5,
M EAE PRI RS BE BLAr T EP S 98U b
1CJ5 517 SDS-PAGE BEfEHLVK, DL OmpA Z 50
BB —H1(1:500) . HRP FRic i IgG =4t
(1:5000), FfF|MH ECL & kg,

HR 4 B 9% BN i B0 Uik (Western boltting, WB)

http://journals.im.ac.cn/actamicrocn



272

CHENG Xi et al. | Acta Microbiologica Sinica, 2023, 63(1)

iRk oMV FEEMEZ, A 10 mmol/L
Hepes-150 mmol/L NaCl #i B 2] 30 mL, AT
FHEEE L, 4 C. 39000xg B 3h, F
2B, RE K ETIEY TR 1:1 000
LB, N OMV B 4l B L HOR . Tic il
FHNE BCA 68 TAEW, 7E 96 fLikh 37 CH
A 30 min, ffHEEFRCINE ODeo %814 -
1.6 2Kk o4

T 3k G0 TR R A Bt T B A ok
RV, BIHIR T[4 ZetaView PMX 110 7£
405 nm K FHOE TR 4 BRIE R OMV #E47 3 B2
%€, JH PBS #iBt OMV £ 1x10"-1x10° ki/mL,
JEXT 4 BREE B OMV K/ K S5ttt 43 50l #E 4 7l 5 o
1.7 EHTBEEMNE

4L 1) OMV ik R4 I % ik i 24
1 min, FREAESDAL T2 ARSI 0 3 37 i R
OUAE A G W AE 10 B b, IR A R e T
TR LR Y o SR TR R S i B
F, B8 %%
1.8 CCK-8 EH N FER

MR SCHR[18], 7 CTECs flilt 96 FL40 M1 15
FEMARIERT, Fp L3550, HICE M PBS Bk
3K, A 100 pL A5G4 I35 (fetal bovine
serum, FBS)FIPr A R By LR B 73, AMA
10 uL 5 pg/mL 4 ¥R A9 OMV B YL 4n i, &%
EAUA 100 pL FEfli3 5 5L o2 oo R4 . B
ARG 3 AT R, R EIESE 3. 6. 12
F124 h 3 4 ASEFE) B o 24 B3k B B ] A5
B, sERsEgRgL, mALMA 100 pL Lk 5%
JLF 10 pL CCK-8 A, & T4 S A ot
WEE 1.5 h, fHEARONE ODaso FUH -
1.9 Annexin V-FITC/PI X#& i 40 Bt
T1FR
1.9.1 FRsCZARaAE )

i BB CCK-8 S 56 A 7 A 75 1 B AR R A 7 52 56

<l actamicro@im.ac.cn, & 010-64807516

HAE PR ST 25 R WO AR L, HITC TR PBS
VRVRANAE 2 )5, A 100 uL 1xBinding Buffer
R, A 5 uL annexin V-FITC FI 10 L
PI Staining Solution, RHIRS . EREEMT
FIR 15 min J5, AIA 400 pL 1xBinding
Buffer, B2J5 & T K o FEATE 1T h W
20 L AR

75 3 A B AR B A, annexin V-FITC
5 PLEARERRICTR A0, XK FEEET
Q4 [X1#; annexin V-FITC R]Fric 8 T= 2011
IR T4 PLAS AT FRIC, XA 320w
T Q3 X1; annexin V-FITC 5 PI #J [d] B} #R
WA, R FEEEET Q2 X
RO AN A T VA f TR T 40 N B
T, BRAn g gE TR S Q2 R Q3 L (E
Z
1.9.2 RWABMIEWNR

TE 24 LA 33 A 1 B LTS B 550 TG T
M . $ M CCK-8 SZ3 # ~7 BY 2 455
HEAT SRR BRE . TR R SRS, HOCA
PBS Yk 2 U, B i€ R & T - E
JIMA 100 puL 1xBinding Buffer, 5 pL annexin
V-FITC #1 10 pL PI Staining Solution, }£527R 2]
JEHEG . FIRY 15 mine TRA W INT 40 il
€& F, BT 500 0 T WA MRS
110 AFEHIENE

Fie B CCK-8 S vy 1Y 5 )B4 TR AL
5 R HIDGS WA WS¢ CTECs B2k,
1.1 EEYI RNERENER

2 I CCK-8 52 30 1 57 1 5 ) B AU 3 A7 51
K 5 AR CTECs, HIJETE PBS ik 2 1K
Ja, BEOFE RWIRR AR T 2.5%%
B P 2D 24 h, BESAETRVR Y 1 DUAfL
HK W [ E 2 he @it 30-100 Z R 5
i 1 S v A REL 1B N2 W i [ AR DB R )
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M5, &MY ALY 2 70 nm 18 # Y]
Ao BB EY R BRI 6. EiH
BEWLEE
112 FiFESH

B FE A LI EAE M Graphpad prism
8.0.2 ZXfF Student’s t-test Jy ik AR K Iy 22t
T8t 2751

2 EREQM

2.1 EEERERE AE17AompA BIEE

W F ) sgRNA . UP #il DOWN =4 H B
B KB W AR PURL pTargetF, Jf4%{b =
DH5a. $2HUBk:, FIH pTargetF % 51 Wi 1T
R PCR %52, LA pTargetF 55 3% 5 ki X} BR
gE I S AAHAT, #EE pTargetF-OmpA 4 %
AP 14 H 1 832 bp 4547, 25 BTk 4 4 800 bp
F, WK 1A,

F L Bk pTargetF-OmpA HLE: 5 A&
i pCas-AE17 J&Z &40 ffirh, MM

A
bp

5000
3000
2 000 1832bp

1 000
750

500

250
100

800 bp

ompA-in-F/R FAMUG|Y) ompA-out-F/R % 7E
AE17AompA WkE, WAIARY HE A B, Ml
Por s R/ANA 105 bp B R BE, RIS AR
#R Yy, WE 1B,
22 ERAIFRIEH AE17-pET-28a-OmpA
R E

LI AE17 J£[H 4 DNA At , FIH ompA-
F/R 519347 PCR ¥4, 1£ 954 bp W H 4 H
) B RN G A5, DL 2A0 B ompA Bk
DR 3 12 IR 3638 484K pET-28a F:F ] pET-28a
WS THEIR PCR B5E, LIZSEHE N
xR, AR E AR G 1209 bp S5, &
FERY N 255 bp 454, WL 2B, U E
TR H AR AT T, 45 R R EA RS
# & pET-28a-OmpA # & L) . 43 VK 25 40
ki pET-28a Fl 8 41 (K pET-28a-OmpA Hif% 3
A AE17 RS, $REUHE S RNA,
qRT-PCR %3E ompd dFIREMA L), W
K 2C,

M1 2 3 4

bp

5000
3000
2000

1 000 1193 bp

750
500

250
100

361 bp
105 bp

1 EZHF K pTargetF-OmpA (A)F1 ompA EF K k(B)AT PCR £ E

Figure 1

Identification of pTargetF-OmpA recombinant plasmid (A) and ompA gene deletion strain (B) by

PCR. M: Trans 5k DNA Marker 1. A, 1: Amplification of pTargetF empty plasmid; 2: Amplification of
pTargetF-OmpA recombinant plasmid. B, 1: Using ompA-in-F/R as the identification primer, AE17 amplified
the target fragment of 361 bp; 2: Using ompA-in-F/R as the identification primer, AE17AompA could not be
amplified; 3: Using ompA-out-F/R as the identification primer, AE17 amplified the target fragment of
1 193 bp; 4: Using ompA-out-F/R as the identification primer, AE17AompA amplified the target fragment of
105 bp.
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b
bp g
5000
5000 3000
3000 2000
2000
1 000 954 bp 1 000
750 750
500 500
250
100 250
100

C<é_ sk
E3- ks %k
< '
o
g2r

1209 bp s
St
o
o
Z
255b £ 0
P ] >
SR AP
Yo S
QQ’ o
NPV
& ¢
)
(\/
@\
v

2 ompA EE(A)FIEHF (K pET-28a-OmpA (B)BJ PCR £ E . qRT-PCR £ FE ompA EE R F

KF(C)
Figure 2

Identification of ompA gene (A) and pET-28a-OmpA (B) recombinant plasmid by PCR and

validation of ompA gene expression levels by qRT-PCR (C). M: Trans 5k DNA marker I; A, 1, 2:
Amplification of ompA gene; 3: Negative control. B, 1: Amplification of pET-28a empty plasmid; 2:
Amplification of pET-28a-OmpA recombinant plasmid; 3: Negative control. ***: P<(0.001.

23 EE#HESLE APEC-OMV RIEE]
It ol

Western blotting 5 UMK 3 frs, AMEE
F OmpA FESHER 2EZ5H3)E, X—4%
FREVHIEG ) APEC-OMV 7F 4 5 2% i 6 i
BOJE , T 25%—40% Optiprep 23 55k T £ 54y
e 2, 32, BN 28-31,

Z M R MR AE17-OMV |
AE17AompA-OMV . AE17-pET-28a-OMV Fl AE17-
pET-28a-OmpA-OMV, Z:Hi BCA #& 1k Bl 245
KW AE17-OMV HEHWKEEHN 321.84 ng/uL,
AE17AompA-OMV & BN 288.47 ng/uL,

6 5 4 3 2 1 M

Anti OmpA pro—

3 X[ Optiprep % E# E TH APEC-OMV
DWIFR
Figure 3 Immunoblot analysis of APEC-OMV
isolated by density gradient centrifugation. M:
Protein marker; 1-6: 25%—40% optiprep separation
solution.
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AE17-pET-28a-OMV & 4 123.24 ng/uL, AE17-
pET-28a-OmpA-OMYV ¥ J& 4 373.29 ng/uL.
24 MEEEE OMV 4K Bk o #7505 &t
FE $5 W 22

mE 4 i, BHBEET OMV IEA. K
INFERI—, RZETC %I SUZERR /N,
NGOEH HEE S . GUOR BB P45 S an &l 5 fr
/N, AE17-OMV TE ompA LRk 5 HAF- ki
B EWN, BB R B N, ME ompA
SR Fe ki A R o
2.5 M#REA OMV 3f CTECs F <Ay
ER

CCK-8 7K 25 S 3R P E SR YL I 0] R 24 h
N, 4 BREEH OMV X CTECs 3l HI/E & H
wE, W6,
2.6 MHEE OMYV %S CTECs AT EINE

A BT g R an sk 2 ARl 7 R,
5 Blank HAH, AE17-OMV. AE17AompA-
OMV . AE17-pET-28a-OMV #l AE17-pET-28a-
OmpA-OMV &Y« CTECs J& 7 3 A 98 -
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BRI A SN, 5 AE17-OMV 41f1 Blank 21 % S0 LA 445 2R 5 1 =2 A0 SRS I s A PR 4+
FHLG, ompA FEFER G AP TR, W —3, WK 8 Prn. LRLIEEIEEN, 4t
ompA FEH I FRIXGFAHMMT- R 2RI RIS FA OMV ¥R E S CTECs & Ak R A 151 4
Fkass, FERRERMAT WKL, % 10, H ompd FEEXTAIMFA T BARIEE.

AE17-OMV

AE17-AompA-OMV

AE17-pET-28a-OMV AE17-pET-28a-OmpA-OMV

El4 MXEA OMV BIE S R IEE (L R=200 nm)
Figure 4 Transmission electron microscopy of OMV from four kinds strains (scale=200 nm). The red arrow
indicates the APEC-OMYV under transmission electron microscopy.

A * B *
I I I 1
; 3410 i
I—I' 1
% %
1500 — _ — .
B 2 2x101
< 100} z
= e
3 sof E 1oty
5
~
T Qg e Q '
S vp@ S s Woé\“
X % < &
N &Y 8 N &Y =
Y o Y o
S &
K : RS :
¥ o RS
< <
> v

B 5 MERER OMV BPKBREER S T8 R
Figure 5 Results of nanoparticle tracking analysis of OMV from four kinds strains. A: Particle size of main.
B: Particulate density. *: P<0.05; **: P<0.01.
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-~ AE17-OMV
-# AE17-AompA-OMV
1O - AE17-pET-282-OMV
0.8 | = AE17-pET-28a-OmpA-OMV

0.6

0.4

Suppression ratio

0.2

0.0 1 | |

w
(@)}
—_
)
)
=

t/h

6 MEKE OMV 3 CTECs 4 KByl 1E
Figure 6 Inhibition rate of OMV from four kinds
strains on the growth of CTECs. Standard deviation
stands for the probable error of positive and
negative 5.

2.7 MERE OMV iES CTECs fm THI KSR
X =

M Wi B AR S Rl 9 frn, CTECs
EFHESTZE2RKBIE, 7EMEHE BN 2
JRARSRARZS , HEFI K %5 ; AE17-OMV JE& 4L CTECs
24 h 5, HAMANASHE B Z, H
oM TE , LT N B AR A B . AT L
APEC-OMV X} CTECs M4 SA71E— 25
M . AE17AompA-OMV JE&Ys CTECs J& 41 i N
LDV, (B4R ANV 2R A AE17-OMV
ZHI] WIE/L . AE17-pET-28a-OmpA-OMV Jgk
CTECs Jm 4 M/l 7 i W W 3 22, R b %
Ferb B AR L B A0 M e, LT P 40
BERCEBU . AHERTN S AE17-pET-28a-OMV

Fz2 MEKE OMV Bk CTECs FHEATE
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Table 2 The apoptosis rate of CTECs infected by OMV from four kinds strains

Group Early apoptosis (%) Late apoptosis (%) Apoptosis (%)
Blank 2.48+0.05 2.43+0.09 4.91£0.11
AE17-OMV 13.9540.15%** 13.314£0.34%%** 27.27+0.35%**

AE17AompA-OMV
AE17-pET-28a-OMV
AE17-pET-28a-OmpA-OMV

6.11+0.09%**
6.274+0.10%**
23.62+0.88***

8.44+0.23%**
7.62+0.01***
13.83+0.76***

14.5540.19%**
13.87+0.10%**
37.45+0.81***

Mean£SD, n=3; ***: P<0.001.
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Figure 7 The apoptosis of CTECs infected by OMV from four kinds strains detected by Fluorescence-

Activated Cell Sorter.
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oMV

3

)

& 8 Annexin V-FITC/PI 55X BRIEMNE 4 #4KE OMV FS CTECs AT 4 R (LLHFIR=50 pm)
Figure 8 Apoptosis of CTECs infected by OMV from four kinds strains observed by fluorescence

microscopy after Annexin V-FITC/PI staining (Scale=50 um).

1:

Viable apoptotic cell (green

fluorescence); 2: Non-viable apoptotic cell (red fluorescence); 3: Combination image of viable and

non-viable apoptotic cell.
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Figure 9 The damage of CTECs infected by OMV from four kinds strains by light microscopy (scale=50 pm).

Blank o  AEI7-OMV  AE17AompA-OMV

2

AE17-pET-28a-OMV

Bl 10 BHBEUE 4% E OMV iFS CTECs #4518 R (LFIR=2 pm)
Figure 10 The ultrapathological changes of CTECs infected by OMV from four kinds strains by
transmission electron microscope (scale=2 um). Red arrows are mitochondria; Green arrows are endoplasmic

reticulum; Yellow arrows are cell membranes.
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