TR A SR IR Nov. 20, 2023, 50(11): 49764987
Microbiology China DOI: 10.13344/j.microbiol.china.230215
http://journals.im.ac.cn/wswxtbcn Copyright ©2023 Microbiology China All Rights Reserved

FBNERBTEDNEET RN EIESF S

XEFE FS®ES ALE, KA

1 R ARRF Rl SR 2EGE i A = ik e A BRI i2 W 5 B 5 TR SE I =
HrEE Bk 843300
2 R RRFYIR A S5H R =G, Hrsm BFHi/R 843300

RASE, B, X, B TR Sh W O R /N R S AR S R AT (D). B AaE AR, 2023, 50(11):
4976-4987.

WU Zihao, LI Guangxi, LIU Shizhe, CHEN Wei. Biological characterization of small colony variants (SCVs) of Escherichia coli
from animals in Xinjiang Uygur Autonomous Region of China[J]. Microbiology China, 2023, 50(11): 4976-4987.

W E: [H%]) )@ %% F4R(small colony variants, SCVs)/E 40 i o} 25 fe i 4 58 G F il A2 7 K %
£EEZAER, 128 W E W EHF 3h4 R XM AT HE (Escherichia coli, EC) SCVs #9484 4RiE. [B#]
st #748 Sh 4 B BEC-SCVs 89 £ W) FA4F AT twAF R 547, HE A EC-SCVs #)48 X AF 74— A% A
., (1 EAREIBEFEARAEZSHBHWR XM ARETHSF, EELH R SCVs., RExT
A MR Ae i FARBATIE AL, AR, BB K. B3, AYREREREES A Y F
., [4R] EFREERRXEEST, A FRLRRMATE T35 5% EC-SCVs
QAR ML FARMA, 3 RIEERRBA)., HEFAMARL, EC-SCVs 89 A L4 E, TR
EC-SCVs # X A XA AR L, ERRERAFZRGMELELE LR, JFESRAEF LR E
F O AT IR, A AR AR AL A 3Lk, (2iE ) /) T, R FARBA! EC-SCVs #97 fn 7% 1t 38
35N, HAh SCVs 9 mZ iR £7. [4£]) 34k EC-SCVs 9 AW F 4515 F A AR LA 42
KEF, XA Y FH MG T RS KWATE B2 5 7 @6 b g ok £ R, HA48
KK A FRERNFR .

KR KMATHE; PRAERTFK, AMFHNH

VNI H - B R K2 5T AR BT AIH T H (TDGRI202101); 35 58 A2 7= 2 15 1w | 5 45 4R} 43 0 2% 1+ %1 (2020AB025)
This work was supported by the Postgraduate Student Research and Innovation Project of Tarim University (TDGRI202101)
and the Key Scientific and Technological Project of Xinjiang Production and Construction Corps (2020AB025).
*Corresponding author. E-mail: L187369315@163.com

Received: 2023-03-20; Accepted: 2023-04-13; Published online: 2023-05-18



S S HTEEB IR AT BN R AR AR A ) 2 R 0 A 4977

Biological characterization of small colony variants (SCVs) of
Escherichia coli from animals in Xinjiang Uygur Autonomous
Region of China
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Construction Corps, College of Life Sciences and Technology, Tarim University, Alar 843300, Xinjiang, China
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Abstract: [Background] Small colony variants (SCVs) play a role in the antibiotic resistance and
persistent residues of bacteria, while little is known about the Escherichia coli (EC) SCVs from
animals in China. [Objective] To study the biological characteristics of EC-SCVs from animals in
Xinjiang Uygur Autonomous Region of China, so as to provide basic data for the related studies
of EC-SCVs. [Methods] EC from the animals in Xinjiang Uygur Autonomous Region of China
was induced with aminoglycosides to form SCVs. The cultural characteristics, biochemical
properties, susceptibility to antibiotics, motility, biofilm formation, and hemolytic activities of the
wild type and SCVs were examined. [Results] Five strains of EC-SCVs (2 heme-dependent and
3 unknown nutrient-dependent) were obtained from bovine, sheep, and horse by induction with
kanamycin or gentamicin. EC-SCVs showed different biochemical characteristics from the wild
type. All the EC-SCVs did not utilize acetate and showed varied cultural characteristics in
different media. Moreover, they presented enhanced tolerance to aminoglycosides, increased
biofilm formation, and decreased motility. Except that the hemolytic activity of heme-dependent
EC-SCVs enhanced, the hemolytic activities of other SCVs changed little. [Conclusion] The
biological properties of animal-derived EC-SCVs are different from those of the wild type, and
these changes may pose great challenges to the prevention and control of the infectivity or drug
resistance of E. coli. The related mechanisms remain to be studied in depth.

Keywords: Escherichia coli; small colony variants; biological characteristics

KWt (Escherichia coli, EC)J&— Rk 7E
HARA WK . =M EEE R 247, XA]
LR AETE NI ZLEh Y i . b DR A 5 1 5 7L
AEHAPMAB BT, EIEFHELT, &F
J& T W 18 1) K B AT TR 2 P 1 T TR A 1) 2 B
G, AH Y 38 R B R R R TR GELE
A B0 KM AT 1) 2 A R AL & A= el 28 5 3
o Pk K A TR (M &1 3800 P R A 7 B8 1 3
ot KT R 48 ) IR AR, AT LAS | 2 Fh A3 %R
W, WRETS . RBEIERGL . MBS . BEARAR . I

MURE 9 R A= FLR R 2502 IR, KB FT
TR 2 5 I I DA R 200 1 2 ) o B 1Y) 32 i
W Z—o B, KRIATF B e (35075 J) 45 A 3
AR A R AR R A R T U

BEE DR ATR A, 2R 5 T B R IE X
PEARARHRIE , a0 YRR (biofilm, BF). +#f
P 2 it (persister cell, PC)F/)NE 7% A8 4K (small
colony variants, SCVs)% ., HH 45 SCVs [ H:
i 225 P F 45 BA BB 7 1 9 i A S A S R A 3
AR AR S AR PR A R, AT B R B
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ZHRHIF LAEH R, SCVs SR AT TEDUE
R A 25 25 5 S U — R AR R A AE

B, WE RIS ZH sk, ATP &
WA, R, RIEFEE RN 110, 7]
Xt 2 Fid Z R 25T R,
SCVs AT DA 241 127 B e 7E 15 3= 4 AL P A 5 | 8
FUB9TE E N, SCPl G bk, 1 aRr A
KT A I RIA T AR K RAED T,k
FERR I TR A AR AT eI A 53 —FP
i 52 Ve B4 AR DG, (A HARRIR 9 A A AL A 7
ENAT LU R B X 2 R 2 i 2 0 B
WFIE IR A, BF9E 8 BT 3K SE R0k 1 40 B A7
R, NMEE RS E 2, e & B2
LAY, 7540 T M 24 T 45 22 5% B 2 fe b Kk 4%
FEEEEM, I AT HE .

HETSE T 405 SCVs By . 18 RN
FA N 25 L A S 20k H G B A A KT
{HE A A SAREFRE T Fh AN 8 AT T AL SCVsP,
E N4 ETF EC-SCVs IHRIEE D, Kk A
I A 81 b A4 A 75, 38 B 23 s BRI IR I 5
RANE SR B ST s IR K A AT R B
D Ak B e hi A R
B s IR KA IR B SCVs, It i
AREF SCVs FEAEBRA bR | 259 U |
a7 .V IS T A A P Y B RE ) 4 T
225, TR KT I SCVs [ AE Py fek
25, VMBI E N SE EC-SCVs A 5T
PRAESL A0 H A

1R

1.1 ##

B W 5K g A 3 ) R R T 88 1 4% 44
(6 #k, CEZBHEN HIRM). 410 #, BT
SLANHLIX) R (4 bR, DRALHLIX), YRR RER
JAF B ATCC 25922 (phoA BHH: B bk ) R 2% 1

HERTA ATCC 35984 (HRA= Wyl Y i AE 1) IR
A0 B A 7 A U A B K O R S
B Es s (R il ok AR AR 7 I SR A S R
S RERT L W 5 B P TR S G A fe it

PCR 5[y, Tris-HCl, SDS. EDTA 1 Taq
PCR Master Mix (2x)id5fl &, A TAYTRECE
B A BRA s 2580, iR T2 R AE PR
BA PR A s 8 W OR L3R /A B 77 2k
(tryptic soy agar, TSA; tryptic soy broth, TSB),
7K it T B 11 IR BB /A4 85 57 3 (Mueller-Hinton
agar, MHA; Mueller-Hinton broth, MHB), 7 F}¢
PLEE FFE(MacConkey, MAC) . P41 36 i 1 77
(eosin-methylene blue medium, EMB) ., B}& H AT Ifil
B i§ (Columbia blood agar, CBA)FI%E 37 A /35
Jig (nutrient broth, NB; nutrient agar, NA), & & i
AR A BRA ;B 250 (menadione, VK;).,
S I £ % (heme, H) 1 g J 15 e 56 40 A% 11
(thymidine, TD), JbatZRKFERHA R ;
EasyPure Bacteria Genomic DNA Kit, Jbit4z{
SRR AT IR B 5 O S 2 UL TE ¥ (radio
immunoprecipitation assay, RIPA)%%’%‘W&Z(%TW il
M), FBEZREVRHEAARAR . PCRAL,
BEME AR R GEFIHL UK AX , Bio-Rad 23 v 5 iy i it
SERF AR YR R A, REAN AR A
R w]

BEI ISR IE(g/L): BEBA 10.0, &L
#45.0, BIHifAME 1.5, BUE 3.00
1.2 KBAHE SCVs B S ik

B R BN H A P R 3R 7E TSA
M b 37 CHEFRAER, SR 545 52 950 1) T R 2 452
f£ 5 mL TSB ¥igedtrt 37 °C. 180 r/min 557
4-6 h Ja, R SR 0 A R K G R 2
1x10° CFU/mL . HX 200 pL 8 5 14 TR B i 35 &)
AT TSA L, #5547 30 pg/ A i RAR%
RIS FEA 5 pg/ R K& R IRACR WG T
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TSA Ifi, 37 °CH;i3% 1824 h, 153 F1 18, #E
HCFL M B B L & R I8 B0 & 4R T TSB
ek, 37 °C. 180 r/min 535 24-56 h, %A
JERIL s aifk, MERGAAERGE . BEHR
RE/NETE B ORIV H L, WK Fl
IRANTE R FH G A BEER KR 2 1x10° CFU/mL,
B 200 pL %k JE MR AR T TSA b, 3
I A 32 W S (AR ARRCBUIR g i A= =
TE)HEE PP REIRERTE: F2 L
60 ng/H; F3f8: 90 pg/H; F4L: 120 pg/f
PRREZR G & F2 L 10 ng/Jrs F3AL: 20 ng/)ts
F4 f4: 40 pg/fr), HEARHEE s 25t
G-y o4 - LM L2 TN bk A AMIOPN 72 s a]
SCVs BMRFEML-Ar_F i ARG 7R, A48 10
K UL b LSS U RS E M
1.3 KBFERE SCVs fuiF R EER
1 MLVA 73 4f

% H8 EasyPure Bacteria Genomic DNA Kit
ERAFE R RN ER PR BT I S H: SCVs A
(K2l DNA. LLRBAFFRARER AR ATCC 25922
BHA: %) B, {8 F 514 phoA-F (5'-CGATTCTGGA
AATGGCAAAAG-3")Hl phoA-R (5'-CGTGATC
AGCGGTGACTATGAC-3")"" PCR ¥ K I #T i
K H: SCVs F5 53 phoA JE[H, THAY 14 7 Hy Kk
/IR 720 bpo PCR W 2544 : 94 °C 5 min; 94 °C
455,58 °C40s, 72 °C 45 s, 3£ 30 MEFR; 72 °C
10 min"?!, PCR JZJii & £ 4% 8 Taq PCR Master
Mix (2x)i 5] & 3t I A B i

ZA 5 A AR H BB & 4143 M (multiple
locus variable-number tandem repeat analysis,
MLVA)J&—Ff 3L F PCR A A9 40 8 )72, i
Ko i KA F 2 BA 2850 KER TP
(variable number of tandem repeats, VNTR){V/ i,
1) H 52 00K IX 43 BRI R o 275 SCIR[13] 7 i e
Pxt KT K H SCVs #4171 MLVA 434, [
451 94 °C 5min; 94°C 30s, 55°C30s,

72 °C 90 s, 30 MME#; 72 °C 10 min; 4 °CHR-AF .
1.4 KFHFE SCVs BE 75 RGN
¥R SCVs ¥ E TSB Higrdkh
37 °C. 180 r/min fHIRIEFRII, IRIGRFAEIRIR
AT TSA ¥igR3E b, Z0Jliin 10 uL 5 mg/mL (¥
28T . SR i 21 3% A B s e i 480 A%
TSA ¥igdk b, EAAKMNT 37 °ClEEKEF
24-48 h. [AIBPR R IAHF B SCVs R 228 T 1
AR b, TE 5% CO, IZ5F T 37 °ClE I i & b5
7% 24-48 h, MELREAPIEINL .
1.5 KBFERHE SCVs EFIFEMEL
B IE

W T AF B S e SCVs R 2k B T B

PRECSEE . R PR K 2 Bie 5% % 6 R0 38 SR 3
gL, BT 37 CHEREFF 24 h WEHAEAH
BRIk AR

LA R IBATE ATCC 25922 FJCH A 3
K R PEPERNZS (TR, B A T R ERAE
A, B A A S A X R T B %
SCVs MFATHIZS Rt . 2L . LAY EE . T e
) sl . MRS | A R R A S 6 A
iz £6 A 5
1.6 KFTERE SCVs 4 KHhZN E Fnka
A ATP S =NE

it FH 50 38 o S A 0 AR K A BT K
FEB L SCVs 474 K i £ il o , Sk gl
PRPEEEFI T TSB 1552k 37 °C . 180 r/min fH
B3t e, SRIGHAARIE 1:200 #F0TF TSB 1%
FRHE, PR, SAFR 1 mL, 37 °C.
800 r/min 1H 575 24 h.

S ATP R G2 ™) KA Rk
ShnE, BRI 5 SCVs 1575 T 8 000 r/min
B0 2 min 5 ABR EIEW, SRS RIPA (G
TR 4 o 2L AL FE S 12 000 r/min 2520 2 min,
B F 4 B R BRI TN ATP 53t
M7E .
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1.7 KBAFEKE SCVs BRI LI

i FHBT 68 11932 8 1 B 95 506 K A 1 S
SCVs & BG4 12 8l J1 b4 721 8 skl o B B i 4
(BT 32 Bl RS- A % 15 min, #EERE
X HCH] (Y A Ak \25-1-S 1-12-S 7 TSB H1 37 °C ,
180 r/min fHIRIEF 5 h; 21-2-S. L16-1-S.
L16-1-S-CN 7E TSB 1 37 °C. 180 r/min {8 &4
7 8 h) W B B S 1x10” CFU/mL, B 2 uL
i 8 e %) T ek VLV in A 32 8l g K S AR |
37 °CIEEE; 3% 24 h 5 Haz s E el
1.8 XBHERE SCVs AIEMRIMNE

LG 3%40FLLAMER ddH0 1R G R
BEPEXT B, LA 3%40 -2 AN B IR 2% vpER 7 T
(phosphate buffered saline, PBS){G ¥ M BATEXT
HE OB R PR RN T TSB K555, 37 °C 180 r/min
TR R 2 IR R (e S mL TSB K535k,
37°C. 180 r/min fE{IEFRII, 12 000 r/min 5
O 2 min AR R 57 W, B 100 uL A
900 uL 7% 3% MAHMLAYT PBS -G, 37 °CHiF
B 30 min Ji5 8 000 r/min B.[> 2 min, 7E 540 nm
Ab e b O AR
1.9 XA ERE SCVs £ IER AL BE
¥

D12 2 A9 3R ATCC 35984 Jy P BR
PSR TSB Kigrdt s (Xt B, F 96 fL
ik 2 f W R AT S SCVs JEUAEY)
PR ST o BRAETTIE R B RAREERI T TSB
R gk, 37 °C . 180 r/min fH IR IE K E I,
4R TSB BRI PR BZWME 25K, &
Je BT () TSB 557 3L LUAF EL 1:100 FFE,
WL HL 200 pL FRRRI 2 96 fLB . 37 °CiE ks
IR 48 h 5, HRE/KGEEARFMAE. 56 °CHET
B, F 0.5%Z5d Y4 5 min, ok, BT
o VS i - 20 B (R B EE O 2:8) A7 9% i,
/:Hé OD570[16]O

1.10 KEAFTERE SCVs HIZ54BURME 1

AR 48 5 6] DK 52 56 28 B 1 5 23 (Clinical
and Laboratory Standards Institute, CLSI, 2017)
T F AR HERAE R T AR o, DLRIAATFI ATCC
25922 MWK, SRR P EOEX R AT
WM SCVs AT /AR 17 Bl Wy iU
W AL AE B- PN TE R 2 0 IF JHe B B (imipenem,
IPM) ., 5 B & (penicillin, P) ., 24~ P Ak (ampicillin,
AMP)Fi13k fiBE W} (cefalotin, KF), PUIRZE M1 #E
JINIAZ (tigecycline, TGC)F VU Z (tetracycline,
TE), MRS B9 0 &2 (norfloxacin, NOR)FI
R 7b B (enrofloxacin, ENR), S8 2B MHAE
2% (florfenicol, FFC)F1 4 % & (chloramphenicol,
C), fif it 25 19 & J7 v B (sulfamethoxazole-
trimethoprim, SXT), ZAEEMEITF R RILER
(kanamycin, K), JK K% % (gentamicin, CN) . %#
% 2 (streptomycin, S)FIB K< & (amikacin, AK),
H B 2R I AR F (rifampicin, RD), 2K
H) £ %5 % B (polymyxin B, PB),
L11 BURSHR

{#i FHl GraphPad Prism 7 420 5icdie (t 46
B IFPEREI, P<0.05 RUIEA L EE2 5 (%
P<0.05; **. P<0.01; ***. P<0.001; ****,
P<0.000 1; ns: ZFARE).

2 HZRE5OM

2.1 KBAFE SCVs RITFiE

i S SR 25 P AE /X 20 #Rah iR
WA BT, PRI 5 P8 1 2% BTG 6 i
BRI R WS, Rk T TSB f,
o 4 BRI R (SR 5 h 25-1.1-12.21-2 FI L16-1)
s kA K, 4 10 WAL & Hfa e
M, ARic N KA SCVs Wbk (9 5 A
25-1-S. 1-12-S, 21-2-S. L16-1-S 1 L16-1-S-CN).
WL 1,
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x1 EHRERRSFSER

Table 1 Source of strains and induction results

WPAEEBE ORI ARG RERE SCVs %2 B4 B

Wild strain ~ Source Phylogenetic group ~ SCVs No. Antimicrobial Nutrition-dependent

L16-1 28 Sheep A L16-1-S-CN  JK K% & Gentamicin (5 pg) 1412 Heme
L16-1-S FARE &K Kanamycin (60 pg)  Ifl£1 2 Heme

25-1 T Horse Bl 25-1-S I8 E Kanamycin (30 pg) A %1 Unknown

1-12 #54: Cow  BI 1-12-S F 7R % % Kanamycin (60 pg) A% Unknown

21-2 T Horse Bl 21-2-S £ IR % % Kanamycin (120 ug) AR %1 Unknown

22 KBFFERE SCVs BF5 5 EN P

1 MLVA 73#r¢ER
B A K AF i K SCVs B934t KT
TR R SEPESE D] phoA (1), I H. MLVA 2047 2000
TR SCVs Y A #R I o 22 7 (B 2).
2.3 KFATE SCVs BEFRFEEINIRER
EC-SCVs Mk L16-1-S Fll L16-1-S-CN FE7i#
TfLZT 2R R Bl B S e, e 2SI . by s " =, N
GEISLAITR COHR TRMIIIEIG( 3). ) P SChs B o
21-2-S. 1-12-S F125-1-S 7EIMLL & . FHZERR . Je AT B ATCC 25922: 2-4: Peodibk. KU
WRIEEWE L U T 2 CO KT TR [ 16,1 L16-1-S 1 L16-1-S-CN; 5. 25 (1%
ML, ANETX 4 FE WAEFEEER SCVs, Figure 1 Electrophoresis of specific genes phoA

24 KGHEIRE SCVs HEEF4SMRE 1L in Escherichla. (?oll and SCVs. M DLZOOQ DNA
s gk Marker; 1: Positive control, Escherichia coli ATCC
IR 25922; 2—4: Strain to be tested, was L16-1, L16-1-S,

P A pk S He SCVs AT B . 1L S and L16-1-S-CN respectively; 5: Blank control.

bp M1 2 3 4567 8 910111213141516171819202]22

2000

1 000
750
500

250
100

2 KIBpFE@L16-1)KRE SCVs (L16-1-S 1 L16-1-S-CN)AJ MLVA 434t M: DL2000 DNA Marker;
1-3: rhaD, ¥~ L16-1, L16-1-S Fl L16-1-S-CN (F[d]); 4-6: rsxC; 7-9: tRNA-Arg; 10-12: ftsK;
13-15: tolA; 16-18: hemY; 19-21: wtfL; 22: =5 [F{X}HE

Figure 2 MLVA analysis of Escherichia coli (L16-1) and SCVs (L16-1-S and L16-1-S-CN). M: DL2000
DNA Marker; 1-3: rhaD, L16-1, L16-1-S, and L16-1-S-CN, respectively (same below); 4—6: rsxC; 7-9:
tRNA-Arg; 10—12: ftsK; 13—15: tolA; 16—18: hemY; 19-21: ytfL; 22: Blank control.
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3 KBAAFE SCVs (L16-1-S)ME FriRpEEG
MEERE A TETHINADFE LR (H) Y & il
PRI AL BT 7, i e Y 2R R (VKG) I I e I 5t 4
B (TD)R A BIF R MR 2 &% . B: 78 5%
CO, %M FRiFR KM SCVs Fbk, TEIMF-H FA
B el 52 TR v

Figure 3  Nutrient-deficient type detection of
Escherichia coli SCVs (L16-1-S). A: Revertant
colonies around the drop of supplemented heme (H),
but not around menadione (VKj;) and thymidine
(TD). B: Strain of Escherichia coli SCVs cultured at

5% CO,, and no revertant colonies appeared on the
blood plate.

H SR AR A A R, DL SRR . A
iR 0 Jir ik 3 0 R R P e . B A R S
SCV's ¥4 J e ) 117 2 4 A0 LB | (ELBEF A bk 24 )
HIBSERE: , Mk FHRIAF B REL (R 2).
S A RRAH G, L16-1-S F1 L16-1-S-CN 7

MAFAR AT TSA #5353k FAEK e, R 6GiEH
MIEHIQIR/ NG T, TEZRPILEE IR R L&
/NG TS, FERZLSE IR R 5 b Rl & B i
PN, TTE NA B30k EARER . T
PP bk, 21-2-S. 25-1-S Fl 1-12-S 7E LA Al
TSA ¥i3Rdk FMEVE R -, EE, IERIE
BUNRETE , TR RIS E R B A KA
W, TR SRR IR I R A TR BRI R
SEAEMRZES NG, e NA B3 AR
geg, REWIR. FUERE/NE, SEAERE
FH 25 5B 2. 4),
2.5 KBBFHERE SCVs LN E
AR ATP S E2MELER

S P A ik e FE SCVs 14 2 K il 2Rl 7 2%
T, M TR AR, BRI AT B K
PRSI E J , X80 K R I 4 e, BRRTEA
AT, JF AT 5T 40 TR B ODsso fEL
KiE TRE(E 5A) . M ATP Ry 7 ik I 45 1
HWEH EC-SCVs M ATP 5 & ¥k T 55 4=k
(K 5B).
2.6 KBFIFERE SCVs RIEMY. Bz
O 45 BE T B BE R M 45 R

SEPARAIEL, R LT AR EC-SCVs

*x2 KBWERHESCVs £

Table 2 Biochemical experiments of Escherichia coli and SCVs

73 FUHH IE e ] 25 ik it fi iR £k P PR £h
Isolate Lactose Sorbitol Mannitol Glucose Catalase test Nitrate Acetate
L16-1 + + + + + + +
L16-1-S + - - + - - -
L16-1-S-CN + - - + - - -

25-1 + + + + + +

25-1-S + + + + + 4

1-12 + + + + + +

1-12-S + + + + + + -

21-2 + + + + + + +
21-2-S + + + + + + -

+r PR - BATE

+: Positive; —: Negative.
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L16-1 L16-1-8 21-2 21-2-8

EMB fi§

MAC

B4 XIEFERE SCVs WAREEFFFY
Figure 4 Culture characteristics of Escherichia
coli and SCVs.

PRV LT 3, T 3 ARRHIZE ALY EC-SCVs
PR IMLTE P IF R 5% (18] 6A), {H EC-SCVs iz 5l
TEEIL(E 6B). F34h, BR 25-1-S 4b, A
EC-SCVs B4 Wl I T i g 71 ¥4 5 (18] 6C).
2.7 KBFHFERE SCVs BIZ548UR AN
FHR

HEA IR 45 R E W], EC-SCVs X & FEpHTT
KA Z I 2 g, 0 HOR i 21 AR R

——L16-1
-©-L16-1-S
——L16-1-S-CN
--21-2
-=-21-2-§
;s —25-1
—-—25-1-§
TR 4‘]-'2

, % 1-12-8

EC-SCVs XM Y 4 Fi & S b 2 h0 4 K 1 i
YRR BEE . AN, IMLT E R EC-SCVs X}
527 H v BH A A2 Pt B 5 (3R 3).

3 W54 #®

H A 0 T4 SCVs BRI A T4
I8, A A A8 B i AR K T ) B A T R
i, JFH5 AR R S R 2 W A AR
1200 . D, e S0 5 A 1 25 W) T AR A
SCVs WIRINCA T HAE Y Rk 5 22 5 i — b
FE X, HEILT SCVs kT ik IaE
FEARGENT, T LI AR AE AR R S R
SEWE P RIEATIB R RIR, RIFWL T H
aif, 1 MBS R v R AR AT 5 BRI 7K
AT R 5 %E . TR A RAET
(1) BARFIFREER AP R WL —, AEE
(B, TR T e dnoii A 75 5 9 32 5 2 1] P i3t
ZAYIHRE AT S, TAFREOR; (2) SCVs
TERN 2 I3 75 Al A aed A v 5 A A Uk ) B 2 Y
AR T, ARS8 5] SCVs, AR 7E Sl
EARH RS T AR TR B SCVs By 55 s
TR LR R A < ] A R R R T A

5 KBIFEKHE SCVs £KHZNEQFEA ATP S EE7(B)
Figure 5 Growth curve determination of Escherichia coli and its SCVs (A) and difference in intracellular ATP
content (B). *: P<0.05; **: P<0.01; ***: P<0.001; ****: P<0.000 1.
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Fok ok

Diameter (mm)

Bl 6 XMITEKHE SCVsFMEMQA). EhH
B)FIEMWIR(C)ER  *: P<0.05; **: P<0.01;
kEE, P<0.001; *FF*, P<0.000 1; ns: ZEFARE
Figure 6 Content differences of Escherichia coli
and SCVs in hemolytic activity (A), motility (B),
and biofilm (C). *: P<0.05; **: P<0.01; ***:
P<0.001; ****: P<0.000 1; ns: Not significant.

PUAERMIEAC R, (HIIE B AR AR 2R v i
LY EVR I, R fRIL AN SCVs 175 5 Al
Ak, REIE SRR, EARMR
il R AR R AR KRB R AT 20 PRRMGHT 1 2F
7S, 58 2 kR4 ZKB R SCVs M
3 MR AVE AR SCVs, I H AT 4H Ay
W A5 8 — AR 2T Z A VD TR, e
Wk HAT A Ak . H H AT G4 SCVs 77
AT AR R R RE X I TR A T K
RPEATE  HA

FR S P I AN [ KRB SCVs 4Ky
M 2T MG | ZRERAR AT | b i e i ot 4
BATHAHTF COLMKITY , bl WFIE R AR
ZHHI) SCVs BAHLRMRE , Qi H 2 B 7
SCVs!'™ | yijP (B 55 Q AL . relA (JATE
FUHE ) LA 58748 (i~ R G T 3 R B A1)
SCVs, DI ZFRMUEBR SCVs', Xt
SCVs BIHA ARG | LRI, ATP & A
SR TR R G2 LA REE , TR 2 R 1
HARAE . TEADFZE HP A I 2T AR A EC-SCVs
AT R EC-SCVs ¥R A K ZZE |
ATP &A%, AR AR, Sk,
MLZL E KA EC-SCVs HA JLAI ) SCVs 7%
A, IR A KSR, RIEEHE R
RANETE, I H AR E A MU S, (H 3 Bk
HKAS AL EC-SCVs TEIM - A TR 7% 5 i °F-
BOEN], MTE NA #5580 FAERKZHE . LAY
R BB . NGRS R L2 R
8o 7 M R s v O AR T M B EC-SCVs T Y
DCFP LG 4 2, AR Y B VR T A T R
55 Y M BE AN S8 42 43 4 O o X FIRERA g
K] SCVs Wik LB fig /& EC-SCVs Z ¥ Z A1)
R Z—. b, ARU5EATA ZRAE) EC-SCVs
PIAFI B IR L o A8 R WA FF i AR # v e 5
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Table 3 Results of antimicrobial sensitivity tests for Escherichia coli and SCVs
PagS ENEI LY L16-1 L16-1-S L16-1-S-CN  21-2  21-2-S 1-12  1-12-S 25-1 25-1-S
Class Antimicrobial
B-INMERES IPM S S S S S S S S S
B-lactams P R R R S S R R R R
AMP S S S I I R R I I
KF I S S I I R R I I
UEZS S TGC S S S S S I I S S
Tetracyclines TE I S S S S R R S S
M 2 NOR S S S S S S S S S
Fluoroquinolones ENR S S S S S R R S S
AREL FFC S S S S S R R S I
Phenicols C S S S S S R R 1 S
f#fl2 Sulphonamides SXT S R R S S R R S S
AR K S R R S R I I S S
Aminoglycosides CN S R I S R S S S S
S I R R R R R R I I
AK S R R S R I I S S
|7 5F & 2 Rifamycins RD R R R R R R R R R
Z JIkZ Polymyxins PB R I I I S R R R R
S: G 1. A R MHZy

S: Susceptibility; I: Intermediate response; R: Resistance.
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3, MBEERERAHREAER SCVs KE 3R
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HL 32 )R 2128 (A 28B4 i+, OF L2
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AH G 5T 1 G 0 5 i U] 241 ) ol A 3 B,
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DL R I #E B 11 MotB (31 /1 & AR g i F B 4
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K ERE s Aok, HANE iz s FE A
TEAWF S A EC-SCVs Wiz 3h 11349055 ,
WL SCVs MyRE R & 4E 1L HER ML
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PRI ARG o M0 20 2 A0 B AR FEARAT M2 2 1
FHEIREZ —, LA i 21 KR EC-SC Vs
i A B A B SR TR B S
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g it —2098 . S5 WA SCVs —FF, A
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OB R RE B QA 56 R ) AT 5 30l TR b A 3
i 25, oK e I R 8 A S SO A R I AT, A
TR M, e B H B AR 2 P Bt R
I HAIA 3 S — B 7] T AFE DA 60 (R ) 5 A
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