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Abstract: Escherichia fergusonii is closely related to Escherichia coli, and is an opportunistic pathogen
infecting humans and animals. Since its discovery and naming in 1985, this bacterium has been reported
increasingly to be multidrug-resistant, suggesting that it is probably a neglected important reservoir of
antimicrobial resistance genes (AMRs). In this review, we discuss the current research on E. fergusonii,
including the characteristics, identification methods, prevalence, pathogenicity, virulence and
antimicrobial resistance, which will help to better understand the role of E. fergusonii in human and animal
infections, and to prevent and cure the diseases caused by E. fergusonii.

Keywords: Escherichia fergusonii, Species identification, Epidemicity, Virulence, Antimicrobial resistance

Foundation items: State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products
(2010DS700124-Z272008); National Natural Science Foundation of China (31700007); Key Research
and Development Program of Zhejiang Province (2020C02031)

*Corresponding authors: XIA Xiao-Dong: Tel: 86-29-87091391; E-mail: xdxia@nwsuaf.edu.cn

TANG Biao: Tel: 86-571-86415208; E-mail: tb_411@zaas.ac.cn
Received: 07-09-2019; Accepted: 31-12-2019; Published online: 21-02-2020

BEEWHE : AR = B L 45 3 75 XU B 15 B K 3 5 5250 2(2010DS 700124-272008) ;. [E K A SR BR2# 3L
L HAETH (31700007); Wil & AT ATTRI(2020C02031)

*BISEE: EAUZK: Tel: 029-87091391; E-mail: xdxia@nwsuaf.edu.cn
JEAR: Tel: 0571-86415208; E-mail: tb_411@zaas.ac.cn

WS HEA: 2019-09-07; $EFHEA: 2019-12-31; MIKE 4 HE: 2020-02-21



1974 TEY I8

Microbiol. China

Bl k% 715275 T (Escherichia fergusonii)J@ T 4T
WREHRG RIS, ST NS i 5 E
il BARTE ARA KRR A 8 MR,
¥ 7 B (Escherichia coli)® | 3 4% % % &
(Escherichia albertii) | % i % 7 # (Escherichia
blattae)™!. #fi#& #7357 B (Escherichia fergusonii)™! |
/1 5 152 75 1 (Escherichia hermanii)® . S35 75 5
(Escherichia vulneris)t) | =|F i #57  (Escherichia
adecarboxylata)’® F1 5 it & 4 1H (Escherichia
marmotae)”!. KR TR A R A R T
R R fe B WL A5 AR B0 AT, R R BUE MY
KGR AE, W sy AR i &g It 51 &
FH OGP

1985 48, B WA I PR IMBREAS 43 2575
I AR W, T HAEY A TR F T X
Y7 TR L b DA T B R — AR, e —
FFE LR R AR A AR R
WRBLLK, BT S £ i (- 95 i s ) LA K
fE R Sh P Fe b oy A 2 2 AP it &
DA gt R et g it A
VS o R AR R S ML S
TR, R AT R BT | R IR i S At
Wio T IR AR T S KR A TR R BRI
A EARFEHRIU, 2y g i R e S K IR
X3 ABIFST  BA & B E A 5 35 5L 4 Bhiot
F AT LB RATIN AL BT (MALDI-TOF MS)%E7E 5
T KIS s R A EX AT, &5
I A _E Xt I M8 BRI A B OG5 2R AR 1Y
IR . HET, [ AT A% 2R 3% 7 B F ot
A, HEAR RS B s 3

ENZI N TRA S = I ei L - A I [
TE T ANER I 25 ST o A SCHISS & SCHkARE 1 E B
WEIE, HENBRRRERE . SR . WA TIRGL . Bow
PEANEE ST L 2 T A FE P AN 5 E R o A
FRIRA M2, R R AE PR ), DL
SR T2 I Sk B S R IR A R I TR A5 42 41t
HIMERS%

1 BARREFAE

S A% AR IR A T 5 R 35 A 1 1 HC At TR R A
[\, Rk, JoZFEf . FAEEE . etk
BA g r 2 R . B2 0.8-1.5 pum,
KEETE 25 um Z[A], IfA% BRI Ay B A0 AR KR EETE
Floh 21-45 °C, HEKMF T EOEHAEKIRE N
37-40 °C"*) Ingle 25N 6 A IR AK ZRIR A T 20 25 T
MRS AR A WA R0 W R A I BOE L. B
AR AE KIR B T He A, R BIUAE 24 °C WA
JESFTE BBR HE 37 °C BE R, KRB BRI A
ANBEFERT 11 °C IR T 1451

2 HALFFHE

4 1985 4F Farmer Z AL, Xt b ks ARtk
AT . FRJELT | R IRIRIE . S =R
RGNz SRS, SRR, JF Haetgiad
FERUREE D-AARE, 0] R R AR . L-BTR AR
Wi, L-BHE . 2200, D-RWE. ikl . a4
WA D-BIRCAA0E . Lok, X opAs AR A kAT V-P
R FPETRRI (7% R M) . FREKAE . R
TR . R ZRUK AR LA LU | R . LR
D-1LAYEE | AR o- H JE-D-W A R SRS 0
ZESRLB L AP Huys 265045 T i IR | IX
T AR A R Y AR ARRRE, LR 1.
3 ¥R

T IR A8 BRI A TR 5 K 3R A B8 A v 1
GRF, = — i) B R 5 V5 NS 2k ot
AR BRI S AR SRR A T, XL E ) 1985 4F
ISR A BRI a4 W 2 — o A4
TR S by S A il i) APT 20E izt i A
RS AR VITEK 4 A s Yroir 2427
S0 e ARSI B A% FR IR A TR RO B R P AR
2009 A — TR FE0 HR A AE Ak B iy % 01 91 4 AR IR
A I HERA R ) T B BE, ZMFSEER Y VITEK
2 Compact 4> H A4 W4 RGTHE R MK E. coli
O157:H7 % HI N IM FRR AT, HarEbs e A
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Table 1 Main biochemical characteristics of Escherichia fergusonii in identification with other members of Escherichia

AAb R ARRARE KpRaE PFERGE WERAE HRERGE SR E
o S E. fergusonii  E. coli E alberti  E blattae E hermanii  E. wulneris
FLAE* Lactose = 4+ - _ N _
D-1LIZ4fE* D-sorbitol = + = - _ _

W Adonitol + - — - - _
D-BiH7{f1 %5 D-arabinitol + - _ _ 3 B

n5|I% Benzazole A + = - + _

AR IFREG Lysine decarboxylase + W + + = +
LM FR 1 Ornithine decarboxylase + V. A = 4 —

KCN H14: &K Growth in KCN = — - - + _

D-H #&* D-mannitol + + + _ o N

i B%* Raffinose - V. = - V. 4
L-fZ=#* L-rhamnose + Vi = + + 4+

D-AH* D-xylose + 4+ = + i o

214 —B5* Cellose 3 - = - + I
CHRERFIF Acetate utilization + + + - N Na

W o BEEEE +: >85%BMN M —: >85%RM NI ; Vi: 50%—-85% N FHME; Vo 50%—-85% K BH .

Note: *: Carbohydrate fermentation. +: >85% of the strains were positive; —: >85% of the strains were negative; Vi: 50%—85% of the

strains were positive; V-: 50%—85% of the strains were negative

YO IR AR A W I R HGE, AT AR 4
AU, I EES T —E B A SR P 4
T IR AR ARIRA TR N 7 1

(1) WG . T AFREA AT R RS SR
FERRARAIMBET], AR 53- 4t A Ak 32 F s A PR
Ao R TR 32 A0 A0 M TR R v B AT A K
Ve, LN SR IREAS A TG, R RS2 v
5 F1 %7K (buffered peptone water, BPW) 37 °C 2514
THZE 12-24 h AT,

(2) s, YR FIHOEE th AR A B As AR
BAWABE R B AN LA EE R REbE (22 BEdl
AR B L AL BRI 1 hy 1 5 5 2 4 0
BN A AR A T IRk (S TR i) 22, %y
PR T BN ) S G R 43 5 I A AR A TR 2
SRS, SR S5 S A Il 1B ) B RN ZE 3 5 AR
R AR, BT ARG TR, ARMEM

B o HAb UL B FF R 40 B B RE S R4 B B AR
FRIRATH

P2 AR D- B 1A B A I A K W 35 A TR
FHA AT AR AR PRI, 2o As RIR A T
) — B RUARRAE o 3 A7 A% H S 1) 7 528 IR AT A R 6
BRI AE N W 85 3= KR A TR K99 1Y % 1| 1%
IR, ZIEFR A B A R 22 E A pH f8R
F (R S B (B S i ()™ WS AN D-Fiffir
TAPERE & VA X R G 3R 38 2w e, mkE
50 A 240 TR AE X PP G SR A BN AR Kl R AR
7% . Foster 25N 1 31 42 FEWLER NG V- AR b Y5k
HEE. . F . BAEE 22 Doy B bREEF T4r
TR AZ W BE SR -, 15 2 A 246 I A of A5 %
BAmWRK M E AR, ZLREREN, TR
T2 HE R B E BE08 IS A AS b S0 43 15 1 o A% 2R
Bt o SR T80 KGR W s = KW

P
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B T K99 o] & BEAZ M., DR M5 8 X i (TR
TEHE— T BE o AR I A% AR5 A RN 1 B Pt I
S BT R W35 A T 2 PR PR AR o, AT R L B
% FREELEUIR (sorbitol MacConkey agar, SMA)¥F
HHN Y B R R A WAL SMA AR F 28
W%, SRR AR ETLOAWNE). & Lk, &
FI AT BRAZ B B (5 D-FaThr A b B Is Je 45 &

1 S e s R S

(3) WHREYEE., MESFEYFBEARN A
Ji&, PCR AU (4 4377 1 45 FH 4 DA 1 P Ay
W, HH, FHIEESAY PCR 510X IR AR AR5 A T Y
PRSPPI PRGN, AR AR o R DU ) o Af
7 AT LB v 2 ) g o A 7 Bk P Lindsey
P8 Daydreamer F2JEDR 4 24204 ) ol 4 7R
BT T HAT 100% R PEFT 100%78 55 R0 5
JER RS (EF F: 5'-AGATTCACGTAAGCTG
TTACCTT-3', EF R: 5-CGTCTGATGAAAGATTT
GGGAAG-3") (575 bp), % i 515 K 38 7 v i 4%
T84 —SCH FBUAT PRI 5 1% B RRGH 4
I, eSS 1m0 b A 5 0 e 40 B
(W IC L TR A I TR ARG
4 TR

IS PRI A DRAE S — P DL I 2 0 P 1 PN 7%
Yirb o B RN S FEOW T, S s A Ban B
AR R IS BRI A TR P IRA TR DL AN 26 2 R
MEATE R RIS, BRI AR ERS
XA EM AT R R, &89, ¥
Adh) . SRR IR e
5 BowkmEh

PNEEIEY- 30k 3l PN [ S 4 S
B (R 2), B s AR A BT ERGL ) 1 RN 78
5380, 5LEANMSZ RIS, R0
o PRIEEY . WIMAE . BEIE R, IESE T X
WA BURRE ]

VERRA REB A Z —, I RIRA RS

R Y5 A DR 4 5 PR AE B0 1 N B ) R T R R
AL, — L IfA% BRI A L 2 AT LK R A T/ vh
FEE R ORI YL RSN DNA KRS E AL
AP Fegan &1L BL— R IR M BRIRA BIXT E. coli
O157 IR IMBTAKIN 2 M, 8 O HrlRvee ik
A LIFE E. coli O157:H7 5 4 ZRIRA 1A Z B E A7 15t
Ry . Wragg S5 R 7 T 2 1 3 DR 2471
Xk A% AERIZRAERT 30 AMrEIRRIE TR, &
B 43% (13/30) A B MRAELERS INAE I A 1E 21
FEDH, 10% (3/30)A0 TR fE R EsHAS: DN 28] 77 =6 98 15 N
BRERARSZ RN, (et PCR RIFESI A R UE )
i Hh I A BRI A DA 5 R 5 A DA PR L 1 5 )
HLEAT = BRI P 5, I H 5 K% A T APEC
O1 3o & HAT B = AH I

Smajs ZEVER I T AR BRIR AT LE AT
[ESPN e A NN LA N b | o Y O
FE SRS BRI A T TP R AR A LB B R R S
Ingle 21V iy 18 B /N USSR i 2% B, I A AR 0%
o PR T A 5 DR ) 5 RGN 4 R B, R R
PENEA L fyuA FI kpsE HE[R 1) PCR A& 52 FEAE
2012 HE—Tk A E F I8 UGIESE , DA RERS
() ZE A rp 43 25 AR 7 AN B2 W 5 % (heat-labile
enterotoxin, LT 3i5 4% FRI% A 13 3 H. i ik /-
FRIRE 7 JE DR AT LASE R B K e i 1 Y Forgetta
22— bk HLAT SO 0 22 TR 2 1 0 o b AR IR
Zr ECD-227 WFERAS O A m 8ot K 5 A
BHEATHXT, B IR ECD-227 R REAELE K3 /)
JEH(lucABCD, StABCD. cib. traT), 3 Hilid#
J15255 K B ECD-227 Al S35 18%—30%M1— H 4k
ASAEIRRYY 48 h JEAET . BIHFTNIE, FKmRAH
AR A S50 S5 R X A% AR A TR E T PCR A, &
PR R 22 B A% AR A T BRI B S
SRR A L B, KiRa R RN
ARSI I AN — 2 B LA S AR AR R A R A
FHIRIThEE . IRA% BRI A LR A h 225 KA
TR T 281 1% 2 ) DR AT i 2 g il 2R R A
RISEERIIE, B — 0T,
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Table 2 The prevalence of Escherichia fergusonii

IpIA] 33 IR SEAR
Time Location Source Symptom
1985 Americal” Blood (human) ND

1992 Switzerland"?

1999 India®”
2004 Spain””

India®"

2005 Canada®”
2006 Italy™”
2007 Canadal®

Norway*%

Gerlnany[33]

China”
2008 China*
2009 Italy®”

Canadal®”
2010 Canadal'"
2011 China Taiwan""
2012 Brazil®®
2013 Americal®”

China!"¥
2014 Canada™

Tunisian*”
2015 China™
2016 Turkey™”

Canadal*!!
2017 South Africa®”

Malaysial*"

Chinal*¥
2019 Korea!®

Nigerial*

Gallbladder fluid; blood; feces;
a superficial wound of the abdomen (human)

Faeces (human)

Ostriches

Human

Broiler chicken

Urine (human)

Internal organs of goat

Faecal of reindeer

Carcass of horse

Wound secretion (human)

Caecum of a dying chick

Faeces (human)

Surface water and sewage

Urine (human)

Blood (human)

Cloacal swabs of chickens

Carcass of beef cow

Fresh chicken

Cloacal and cecal contents of broiler chickens
Fecal samples of wild birds

Urine and whole blood (human)
Rectal swab samples from dairy cattle
Ground beef and chopped kale
Fresh faecal samples from primates
Sugarcane juice extractor

Chicken feces

Blood and urine (human)

Human

Pancreatic carcinoma and cholangitis

Diarrhea

Severe hemorrhagic diarrhea and death
Wound infection

18% to 30% mortality in 1-d-old chicks
Acute cystitis

Diarrhea

Diarrhea

Enteritis and septicemia

Postoperative infection

Necrotizing appendicitis

Leukemia

ND

Cystitis

Bacteremia

ND

Acute pneumonia and death

ND

ND

ND

Urinary tract infection and bloodstream infection
Diarrhea

ND

ND

ND

ND

Hemolytic uremic syndrome

Septic wound

. ND: JoHdE.
Note: ND: No data.
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6 i

H TR Y7 A0 R R O LA 2R, ShYFRaE
TR R BT AR 2R R BT 2Y TR R i A
TE. AUFER, RIS ARIRA WA TR T
B BT A T 251, IF H N 25388
SR A AR, RS T R
ARIRA AT 2R IEAR . DURR RIS 78 s WA T
PP LA B AL B 3 oK AU,

2 T 1Y) 22 T T 245 02 A O A8 S DA B ok B A R e
ARG . AR IS SR BOR T, TEZ R
PUERMEREE I, M2 @S | %
CEilla Yy Ew e NV A A S
S B T 2 R AR A B TR . Gt A | R
BETFHEBEY FRES PERIRA T EIR
RV, TENBEIGRFEEIG IR E s 5 £
25T . Savini %51 E— 24 B E 4 BB AR 43S
B — RIS DRI A T, 8 W A [T A: R TR
(4 f/NTERTE B (minimum inhibitory concentration,
MIC) A& B iZ 300 B bk A ZFhbi 2k R 251k, 42
FENERR . IRPIIIAR ., KRER . BEKE.
FEAT LA R A B W o 7E 2010 4FE 1) — 103 B bk
KRB E B P, B UHGE T Im R 28 Rk
I B- N B i (extenden-spectnem B-lactamases,
ESBL) Y Z Rt A= 28 T 24 114 915 M6 2R 35 A 11 T A
XIE Y BE R . IR BRSSPI
Wy B R 2

HATayoroe e, M4 g A% 2R3 A i 0 T 24 3%
T, BT X TR 25 3L . Simmons 2525 1
fH ] 3 FhdE 7R S LB 2R Gk ALE N | Sk A A3k £
PO T, B RN A B 5 PG AR - S s 45 R A WL BT
B, WK Tk ARG AN EA A N ERRN
PRI IR DRIR A TR Jr Bk ESBL KA, JF ELX
blasyy . blacrxw Fl blarey B-PH BB R 1T PCR
Rl AW Y, 48R T 5 AR A T AT R T
ESBL £ blarpy.; il blagyy.i; 7 . Manninger
2ot IR H 0 A2 R TR s 1 0 3 BBl AR IR

o LA, A ResFinder (http:/cge.cbs.
dtu.dk/services/ResFinder/) %l Fp 25 SR b4 74041, 7E
PPk GTA-EF02 il 2] 4 AT 25360, 4351 ik
Wi (sul2) . AT (trA Hl strB)FIPYBR K 2%
[tet(A)]. Qnr Z[H (gnrA . gnrB. gnrC., gnrD F1 gnrS)
FESEL AP H—— 115 DNA bRty
it G 52470 T 245 0 4 1 DA T A 3 T 1 45 ) 245 245 49)
TR Z5PED, Ferreira 25U A& BTG s B+
grEs i 200 BREAFFIRE, Hor 11 BR(5.5%) 0 3B AR IR
TR, IF BHEAE AT TR A T 0 0 A T i 24 S D
anrB19. Yahia 25U S AR AL o0
(R BRAR DRI A TR TP RTINS ESBL . ik 75 25 s Bl 1R
19YE AmpC B-INBERERFFHEA blagpes . blacrxom.is
blascrase Galetti 25 WE—kEI3 58S B K & 146 2%
BRI T — A Z R R B EE )
BRI REENIA 40A, iZFBRH p46_40A (IncX1 K
A, 45869 bp). p80_40A (IncFII 25%!, 79 635 bp).
p150_40A (IncI1-ST1 2571, 148 340 bp)Fl p280_40A
(IncHI2A-ST2 251, 279 537 bp) 4 ki, fE
FE L G RR AR R 251k

FEl AT %R IR AR 2 L . e TR
PR b AT SO0 I R SR A N A3 B AR AR
AR, AR EIR RN ZEI LR, Xt
WS I N Sk A 2 W AT TR 2 o i 2 20 A
SRS T A A B B M IRAR BRI A T, TR
FURVIMR ., BT AL . ZRIEIR . T RID B DU R
FEMNZY, il PCR P45 Rt 3 1 24 B
anr IIAETE . RN R A IR RO IR Tk 25
TN 2 AT R YL i e e — BB 2 AR,
TN 5L MCRAR B A B FEAS vh G H B RS TR R e
PR KA R I BRI T 5 2R R PTG
FED mer-1890, 2018 4F, btk AR EE Be A ¢
ORI T P57 ARG TR 2R T 24 56 TR mer-1 A 9RA% AR IR
AU AT A AT IT 4 RS 2605 v 43 8 o i
PREAT Z T 25V Y A% AR IR A T EFCF053 il
EFCFO056, i 24 SRl ) K 4= 5L K 20 I e 73 B
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B, X PEREB 2558 AR, Hrp—k
FFB ARG ESBL A1 mer-1 JE, X2 FE NS —IK
B [ E 5 A XS JE R kA, mer-1 R
ol BURLABIE S A G R R )1, B 164
JRURS: o 2019 AEASBH S 1A BAMHIn VL B 4R34 173 0 310
FEMEAE b o BB T 43 S R T 2 R i A 2 i
NIRRT . &5 EITIR, IS RIR A TR AT
FIE A2 40 720 W 114 S T 24 Rk DR i A B, LA A i
BT 25 A o e DA e K, 2S5 R
Iz B E A
7 RYE

IRAKR BRI T R A % PRI A B 0L, IR
T NEFNBH Y00 25BN T o i TIZ A KR Ay
WA X5, B NN G BB, Al
TOXFZ BT TR L S0 PE ARG R S A TR Y
TRAGFNZA o o T 03 2827 S A AT R LR I T 24
TBOR I 45 AR, INZ BORALER R, T RE R S
IKHZ5. NHETCHRIE R 5 SRR, IS RIR A
W2 BEA ZEN 251, 7] GBI i 245 5L Y
HEHAE PR | A DA% DR P 0 A A T 2451 5T
N2 3% BN o SRS AR A TR S KR A TS AE T
P MERA TR F RN LA 2, SR I8 X R R 2
ity MIC A543 A, W F 2 i 245 2 LRl 75 25 M
XM R IR 2555, R R I ARAS I )
HERRPE
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