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Escherichia albertii is an emerging enteropathogen causing diarrhea
in humans and transmission through contaminated food and water. It
is closely related to E. coli and frequently misidentified as E. coli due
to similarities in genomic and phenotypic features. The
misidentification to not only E. coli but also other Enterobacteriaceae
may cause an underestimation of the species’ epidemiological
importance. Many approaches for isolation and classification have
been proposed for E. albertii but have not been standardized yet.
Utilization of the inability to ferment rhamnose and xylose and PCR
amplification of specific E. albertii genes would be useful for an
accurate identification. Development of such simple and quick
identification methods that are applicable in general diagnostic
laboratories, is required to better epidemiological control of this
emerging elusive enteropathogen.
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Escherichia albertii 1a vi khuan gay tiéu chay mai néi, lay truyén qua
thuc pham va nuéc udng bi nhiém khuan. Vi khuan nay c6 quan hé
than thudc va thuong bi dinh danh nham 1a E. coli do su giéng nhau
vé cac dic diém hoa sinh va di truyén. Do chua c6 mot quy trinh
phan lap va dinh danh duoc tiéu chuin hoa nén tim quan trong dich
t& cua E. albertii c6 thé bi danh gia thap do phan loai nhim, khéng
nhirng vai E. coli ma con cac Enterobacteriaceae khac. Khai thac céc
kiéu hinh nhu khéng c6 kha ning 1én men rhamnose, xylose va cac
xét nghiém PCR xéc dinh gene dic hiéu cua E. albertii c6 thé xéac
dinh chinh x4c mam bénh nay. Tuy nhién, phat trién cac cong cu
chan doan don gian va hiéu qua dé co thé sir dung rong rai cho cac
phong thi nghiém théng thuong 1a can thiét dé co thé hd trg kiém soét
dich t& tét hon dbi véi vi khuan mai néi kho dinh danh nay.

DOI: https://doi.org/10.34238/tnu-jst.8019

Email: nguyenthithuhuongch@tuaf.edu.vn

http://jst.tnu.edu.vn

104 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.8019

TNU Journal of Science and Technology 228(13): 104 - 110

1. Giéi thiéu chung

Escherichia albertii thugc ho Enterobacteriaceae, 1a vi khuan Gram am, hinh que, khong di
dong, khong sinh bao tir, ky khi khong bat budc. E. albertii lan dau tién duge bao cio va dinh loai
la Hafnia alvei tir cac bénh nhén la tré em bi tiéu chay ¢ Bangladesh va sau d6 dugc phéan loai lai
thanh mot lodi mai vao nam 2003 [1]. Nhidém trung E. albertii chi yéu biéu hién dudi dang dau
bung, tiéu chay va sét, voi hau hét cac truong hop tu khoi ma khdng cé bién chuang [2]. Nhung
ciing c6 trudng hop bao céo E. albertii gay nhiém tring mau [3].Cac gene quy dinh doc té lam v&
té bao nhu Cdt, tc ché tong hop protien nhu Shiga va mot s6 gene khac tao nén doc luc gay ra
cac biéu hién 1am sang [2], [4]. Piéu tra tir mot sé vu ngo doc tap thé va cac truong hop mic don
I¢ cho thay E. albertii lay truyén qua nudc va thuc pham bi 0 nhiém nhu salad, thit ga va dd an
trua dong hop [4]-[8]. S6 trudng hop nhidm khuan cung nhu tdm quan trong dich t& caa vi khuan
nay cd thé bi danh gia thip do phan loai nham véi céc loai trong Enterobacteriaceae [9]. Bai viét
nay sé tong hop va danh gia nhitng tién bo gan day trong phuong phap phan 1ap va dinh danh vi
khuan gay bénh duong rudét méi néi E. albertii.

2. Pic diém hoa sinh va gene dic hiéu cia E. albertii

Céc dic diém hoa sinh ban dau dé dinh danh E. albertii 12 khong c6 kha niang san xuét indole
tir tryptophan hodc 1én men duong lactose, xylose va rhamnose [1], [9]-[12]. Nhitng kiéu hinh
nay la do khong c6 enzyme xlc tac, chang han nhu cic enzyme dugc ma hda boi operon
rhaMDABSRT (st dung rhamnose) va xyIBAFGHR (st dung xylose) [13]. E. albertii ciing &m
tinh voi oxidase, thir nghiém Voges-Proskauer va san xuat hydro sulfide, dong thoi ciing khong
thé thuc day qua trinh khtr amin oxy héa cua L-tryptophan hoic thuy phan uré [9].

M6t phan loai ba nhom sinh hoc da dwoc dé xuat cho E. albertii gdm nhém 1 (am tinh véi
indole/ duong tinh véi lysine), nhom 2 (dwong tinh vai indole/ @m tinh vai lysine) va nhom 3
(dwong tinh vai indole/ lysine-duong tinh) [14]. Do d6, cac chung Enterobacteriaceae khong di
dong, am tinh voi san xuat hydro sunfua, khong Ién men xylose, hoat tinh B-glucuronidase &m va
lysine decarboxylase 4m tinh, nén dwoc phan tich thém bing xét nghiém PCR dic hiéu cho E.
albertii.

Hau hét cac chung E. albertii khdng sir dung mét s6 loai duong nhu adonitol, cellobiose, 2-
ketogluconate, myoinositol, melibiose xylose va xylitol nhung kha ning khai thac dé phan biét E.
albertii véi cac loai trong ho Enterobacteriaceae bi han ché do gia thanh cao [11], [15]-[18]. E.
albertii cing am tinh voi chitinase, oxidase, hydroxyproline deaminase, tripeptidase va proline
deaminase [1], [9], [11], [12], [19]. Mic du khong sir dung phd bién trong hau hét cac phong thi
nghiém thong thuong nhung nhitng xét nghiém kiéu hinh nay c6 thé hitu ich dé phan biét E.
albertii vai H. alvei va E. coli.

Dua trén phan tich va so sanh trinh tu coding sequences (CDS) cua 34 chung E. albertii véi cac
chung trong chi Escherichia da phat hién dugc 55 CDS déc trung cho loai dugc bao ton cao & E.
albertii [9]. Trong s6 d6 da xac dinh dwoc chtic ning cho 29 CDS, chang han nhu cac gene lién
quan dén san xuat ning luong (tiéu don vi fumarate reductase, flavoprotein chuyén dién tu...) va
chuyén hoa (alpha-amylase, cac thanh phan hé thong phosphotransferase...), cling nhu gene ma hoa
cho maot s6 chat van chuyén va cac yeu t6 doc lyc tiém an (doc t6 1am cang té bao thudc phan nhom
H/I/IV va mot So protein lién quan dén hé théng tiét protein tuyp 111 (T3SS) [9].

Trong tong sé 243 bo gene cua E. albertii da duoc ldy mau ngau nhién tir cac dong khac nhau
va 1898 bo gene dai dién cua E. coli va Shigella di tim thiy hai gene (EAKF1_ch3804,
EAKF1_ch4075c¢) véi do dac hiéu cao 100% va EAKF1_ch0408c véi 99,99% do dac hiéu voi E.
albertii [20]. Gene EAKF1_ch4033 dugc dé xuét 1a dac hiéu cua E. albertii dé phan biét véi E.
coli va E. fergusonii [21]. Tuy nhién, theo sang loc cho thiy gene nay bi thiéu ¢ bon dong phan
lap (ba ST5268 va mot ST10002) va tim thay trong 33 bo gene E. coli cua dong ST378 va mot sé
dong E. coli khac trén co so dir liéu (NCBI) [20].
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3. Phuong phap phén lap va dinh danh
3.1. Nubi cdy va chen loc vi khudn

Hau hét cac quy trinh phan lap E. albertii déu dya vao mét budc ting sinh trong méi trudng
dinh dudng lam giau nhom vi khuan Gram am thudc ho Enterobacteriaceae. Cac méi truong da
dugc sir dung bao gém nude peptone dém (BPW), mdi trudng canh thit 1am giau E. coli (EC
broth), méi truong EC bién d6i (mEC broth), novobiocin-mEC (NmEC), méi truong dich chiét
thuy phan dau nanh (TSB), TSB bién d6i (mTSB), hoic mTSB bd sung novobiocin—cefixime—
tellurite (NCT-mTSB) & c4c nhiét do khac nhau tir 20 dén 44,5°C [17], [22]-[26].

Cac quy trinh ting sinh sir dung khang sinh cerfixime c¢6 nguy co chi chon cac chung E.
albertii khang cerfixime. Trong khi d6, cac chung E. albertti dugc phan 1ap ¢ chau A c6 ti 1¢ cao
mang da gene khang khang sinh [20]. Chat novobiocin thuong dugc thém vao (20 dén 25 mg/L)
s& tc ché hau hét cac vi khuan Gram duong nhung khong uc ché vi khuan thuoc ho
Enterobacteriaceae. Tellurite tc ché su sinh truong caa nhiéu chung khong phai 1a E. coli, tuy
nhién kha niang khang tellurite & E. albertii con chwa dugc hiéu ro.

Vi hiu hét E. albertii ban dau dugc xac dinh 1a E. coli, nén c6 thé suy doan rang méi truong 1am
giau Enterobacteriaceae 1a mot hra chon tét dé 1am giau mau dé phan lap E. albertii. Tuy nhién, do
mot sé méi trudng chon loc Enterobacteriaceae sir dung duong lactose lam ngudn carbon chinh,
nén phai than trong vi hau hét E. albertii khong 1én men duong lactose va cé thé bi mét sé thanh
vién trong ho Enterobacteriaceae 1én men duong lactose canh tranh sinh truong [9], [10].

Sau khi nudi cay trong méi truong ting sinh, dich khuan trén moi truong long dugc lay dé cay
trén thach Deoxycholate Hydrogen sulphide Lactose (DHL) hodc MacConkey (MAC) va cac
bién thé khac nhau ctia cac méi trudng ndy bang viéc bo sung 1% xylose, 1% rhamnose va hoic
1% melibiose (XR-MC, XR-DHL, XRM-MC, XRM-DHL va XR-DH) [10], [22], [27]. E. coli sir
dung cac loai duong nay va phat trién dé tao ra cac khuan lac c6 mau; con hau hét E. albertii
dugc biét cho dén nay khong 1&n men céc loai duong néu trén va khong 1én men sucrose va
lactose, do d6 cho khuén lac mau tring. Cac khuén lac s& thudng duoc xac nhan thém thdng qua
PCR xac dinh gene dac hiéu cia E. albertii.

Mot sé it chung E. albertii da dugc bao cao c6 thé 18n men lactose, melibiose va sucrose ciing
nhu c6 kha ning san xuét indole tir tryptophan. Do vay, chon loc cac khuan lac mau tring cé thé
dan dén viéc loai bo cac chung E. albertii nay [3], [14], [15], [17]. Gan day, moi truong thach
XRM-MC [27] va thach XR-DH duoc dé xuat [23], tuong tng thiéu lactose hodc ca sucrose va
lactose, tranh dwoc van dé 1én men hai loai dudng nay. ‘Tuy nhién, cac chung khong phai E.
albertii nhu Shigella spp. ciing tao ra cac khuan lac mau trang.

Thach mEA chwa cellobiose va peptone 1am ngudn carbon nén tranh dwgc su 1én men duong
lactose va sucrose, cho phép phan lap ca chiung E. albertii dwong tinh va am tinh véi lactose [16].
Vi khuan khong 1én men cellobiose, bao gom ca E. albertii tao ra amoniac tir qué trinh chuyén
hoa peptone, do d6 phat trién dudi dang khuan lac mau trang hozc khdng mau. Tuy nhién, cac
loai khéc bao gébm H. alvei, Acinetobacter baumannii, Bordetella spp., Citrobacter spp., E.
fergusonii, E. hermannii, Proteus mirabilis, Salmonella bongori, S. Enterica va mét sé Shigella
spp. ciing phat trién dusi dang khuan lac mau trang trén thach mEA [16].

Mot sé chang E. albertii da duoc bao céo co kha ndng st dung xylose (<9%) va rhamnose
(<5%) [9], [11], [12]. Khong c6 kha ndng st dung hai nguodn carbon nay 1a co s& trong hau hét
cac quy trinh phan lap va dinh danh, nén can than trong khi chon cac khuan lac dé kiém tra, dic
biét Ia tir cac moi truong tang sinh ¢6 PCR duong tinh véi E. albertii nhung khong co khuén lac
mau tring trén cac moi truong thach chon loc.

3.2. Phwong phdp phdn tiv nhan biét bang gene marker

Cac gene ddc hi¢u va dugc bao tdn cao trong loai E. albertii dugc lya chon lam gene dich cho
cac phan ung PCR dé nhan biét. Mot doan trinh tu gira hai gene yejH va yejK, ma hoa cac tiéu
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don vi fumarate reductase va mot cytochrom loai C d duoc sir dung dé thiét ké hai cap moi cho
hé thong nested-PCR [13]. Dua trén cac gene dic hiéu cua loai E. coli (cdgR), E. albertii
(EAKF1_ch4033) va E. fergusonii (EFER_0790), mot phuong phap multiplex PCR da duogc thiét
lap dé phan biét ba loai [21]. E. albertii ciing dugc phan biét véi E. coli va Shigella dya trén sai
biét cua trinh tu house-keeping gene trong locus lysP va mdh véi d()i ching duong 1a gene clpX
[28]. Tuy nhién, su danh gia gid tri cua cac phuong phép trén mot s6 lwong nho ching E. albertii
c6 thé han ché muc d6 hiéu qua trén thyc té. Hinenoya va cong su [29] st dung 67 chung E.
albertii da quan sat thiy cac do nhay tir 98,5 dén 100% cua cac xét nghiém PCR dé cap o trén.

3.3. binh danh bang multilocus sequence typing (MLST) va gidi trinh tz gene 16S rRNA

Phén tich trinh tu cta cic housekeeping gene (adk, fumC, gyrB, icd, mdh, purA va recA) la
phuong phap c6 thé phan biét chinh xac hon giira E. albertii va E. coli [28], [30], [31]. Sir dung
trinh tu gene 16S rRNA c6 thé phan biét dugc E. albertii vai cac loai trong chi Escherichia [1].
Trinh ty 16S rDNA cua ching Albert 19982 (NR_025569) duoc sir dung phd bién lam doi
chiing. Mic du chinh xac nhung cac phuwong phap niy phuc tap va thuong khdng co san trong
cac phong thi nghiém chan doan thong thuong.

3.4. Phan tich dic trung gene ma hod khang nguyén O va H

Thanh phan hoa hoc va cau tric caa khang nguyén O rat khac nhau, ngay ca trong cling mot
loai [32]-[34]. Su da dang nay tir lau da duoc sir dung dé xac dinh kiéu huyét thanh cua cac
chang & nhiéu loai vi khuan Gram am. Mzc di mot sé chang E. albertii thé hién sy tuong dong
vé di truyén hoac huyét thanh véi E. coli va Shigella [28], [35], [36], bon mwoi kiéu gene ma hoa
khéng thé O (EAOgl dén EAOg40) da duoc xac dinh o E. albertii [37]-[39]. Duya trén su bién
ddi trinh tu cua gene wzx trong s6 EAOg, mot hé théng multiplex PCR xac dinh kiéu gen O da
duoc phat trién (EAO-genotyping PCR) va xéc thyc trén 278 chung E. albertii [38]. Mic du vay,
51 trong 278 chung khong thé phan loai cho bat ky EAOg.

Khéng nguyén H (flagellin) ciing duoc sir dung dé xac dinh kiéu huyét thanh cua céc ching &
nhiéu loai vi khuan Gram am. Phan tich gene fliC cua 243 chung E. albertii xac dinh dugc 73 loai
trinh tu fliC hop thanh bén nhém (EAHg1-EAHg4), khéc biét hoan toan so véi 53 khang nguyén
H cua E. coli. Mot hé thdng multiplex PCR duoc phat trién dé phat hién céc kiéu gene H cho E.
albertii [40]. Tuy nhién, giong nhu hau hét cac phuong phap dinh danh, can phai danh gia thém
trén mot s luong 16n hon cac chung E. albertii ca vé nguon gbe va dia ly.

3.5. Gidi trinh tw hé gene

Giai trinh ty toan bo hé gene (WGS) va phan tich di truyén hién nay 1a phuong phap tdi uu
nhat dé dinh danh chinh xac E. albertii trong chi Escherichia so véi cac phuong phap dua vao
dic diém hoé sinh hoic PCR khuéch dai gene dac hiéu. Ngoai dinh danh, giai trinh tu con cung
cap thém cac thong tin quan trong vé cac gene quy dinh doc lec, khang khéng sinh, chuyén hoa
dic hiéu,...[2], [13], [20]. Tuy nhién, giai trinh tu hé gene khé ton kém, doi hoi ky thuat phic tap
va may giai trinh ty thuong khdng phé bién & cac phong thi nghiém co so.

Ty 1€ nhan dang nucleotide trung binh (ANI) gitra c&c chung E. albertii va cac loai trong chi
Escherichia nam trong khoang tir 86% dén 90%, trong khi ty & nay giira cac chung E. albertii la
Ién hon 98% [13], [41], hd tro cho viéc phan loai E. albertii 1a mot loai riéng biét. Cac phan tich
di truyén cho thay E. albertii gom hai nhanh chinh, tdm dong riéng rg, va su phan b6 nay co thé
khong phu thuoc vao yéu t6 dia ly [2], [20], [38]. Cac so sanh hé gene cho thay khong c6 su khac
biét 16n v& mdi quan hé phat sinh di truyén gitra cac chung E. albertii nguon goc dong vat va
nguoi [2], [13], [20].

4. Két luan va dinh hwéng nghién ciru

Nhiéu quy trinh khic nhau da duoc dé xuat dé phan lap va phan biét E. albertii véi cac loai
trong ho Enterobacteriaceae, tuy nhién chua c6 mét quy trinh dinh danh nao cé mic d6 chinh
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Xé&c ti wu. Moi trudong dinh dudng ting sinh va thach chon loc sir dung cho E. albertii hiu hét
dugc stra d6i tir mdi truong sir dung cho Enterobacteriaceae, do d6 cac loai khac _trong ho nay
déu c6 thé phat trién. Cac phuong phap phén lap trude ddy dya trén gia thuyét rang khong c6
chung E. albertii nao c6 thé Ién men duodng sucrose va dudng lactose diéu nay c6 thé dan dén
viéc bo sot va dinh danh sai mot sé chiing E. albertii. Phuong phap phan tir xac dinh loai bang
PCR di duoc phat trién dya trén mot s6 lugng chung han ché, do d6 cac doan modi PCR nay c6
thé chon loc cho cac chung nay va bo sot cac chung khéng co hodc ¢ alen khac véi gene muc
tiéu. Do d6 co thé phdi hop st dung nhiéu phuong phap khac nhau dé ting do chinh xac trong
qua trinh phan lap va dinh danh vi khuan nghi 13 E. albertii.

Céc phuong phap phan lap va dinh danh E. albertii dya trén moi truong tang sinh, thach chon
loc va gene dac hi¢u nhu da dé cap g trén Can dugc danh gia gia tri trén nhiéu chung, da dang hon
vé nguon goc va khu vuc dia ly; dong thoi can cai tién dua trén cac dic diém dac hiru cling nhu
moi cap nhat vé kiéu gene va kiéu hinh cua E. albertii so voi céc loadi trong ho
Enterobacteriaceae.
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