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Tom tit:

Colistin 13 khang sinh wu tién quan trong dwoc sir dung cho cac trwong hep nhiém khuin gram am dwong rudt
khang carbapenem. Cac chiing E. coli mang gen khang colistin (mcr-1) dwoc ghi nhin trén toan thé giéi & ca nguoi,
dong vt va méi trueong véi cac co ché khang rét da dang tir khang ndi tai, dot bién va van chuyén gen [1]. X4c dinh
cac dic diém dich t& hoc vé tinh trang lay lan giira cac chiing cé chira mcr-1 12 vin dé rit can thiét. Giai trinh ty
toan bg bg gen cia 87 chiing E. coli phan 13p tir bénh phflm phan ngudi khée manh va méi trudng tir cfng dﬁng cho
thay, gen mcr-1 ciia cac chiing E. coli phan lap tir cong dong trong nghién ciru nim trén ca nhiém sic thé (NST) va
plasmid, ty 1& gen mcr-1 nim trén plasmid cao hon nhiéu so véi nam trén NST (71,3% so véi 26,4%, p<0,001). 100%
chiing E. coli déu mang gen mcr-1 c6 subtype mcr-1.1. Cac plasmid cé kich thuwéce rat da dang (tir <50 kb dén >300
kb). C6 7 loai replicon don mang gen mcr-1 dwgce phat hién tir 29 chiing, bao gém IncI2 (n=7, 10,9%), IncP (n=7,
10,9%), IncX4 (n=5, 7,8%), IncFIA (n=3, 4,7%), IncHI1B (n=3, 4,7%), IncN (n=1, 1,6%) va IncX1 (n=1, 1,6%),
dugec tim th:”iy 6 nguoi, dong vat va nude. Cé 21 loai multi-replicon khac nhau véi sw két hop ciia cac loai plasmid
IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY, IncX1 va IncI2 dwoc tim thiy trong 31 chiing E. coli & nguoi, ddng vat
va nwée. Co 56 sequence types (STs) khac nhau, trong do ST10 (n=10, 11%), ST48 (n=9, 9%) va ST206 (n=8, 8%) la
cac STs thuong gap.

Tir khoa: E. coli, mcr-1, plasmid, STs.
Chi 56 phin logi: 3.1

Dat van de mer-1 nam trén plasmid khang colistin phan 1ap tir thit lon
Colistin 1a khéng sinh thuoc nhém polymycin E, c6 va ngudi tai Trung Qubc. Cho dén nay, cic chung vi lfhuén
nhiéu doc tinh trén than, it duoc sir dung trén ngudi va duge 8™ am khang colistin dugc ghi nhan trén toan t,hé gidi
sit dung nhidu trong chin nudi tir nhitng nim 70 cia thé ky 9 ©@ nguoi, dong vat va moi truong voi cac co ché khang

trude dé didu tri va du phong cac bénh nhiém khuan do vi rat da dang tir khang noi tai, dot bién va van chuyén gen

khuén gram 4m & dong vat. Sy xuat hién va ngay cang gia
tang cac chung vi khuan gram 4m, dudng rudt da khang,
bao gdm khang carbapenem dan dén viéc dua vao sir dung
colistin tro lai nhu 1a mét “khang sinh lga chon cudi cung”
dé diéu tri khi chiing ta dang can kiét nhimng giai phap thay
thé kha thi do chua c6 cac dong khang sinh méi [2, 3].
Chinh vi vy, viéc du phong va giam thiéu kha ning khang
colistin trén nguoi hién nay 1a mot van dé can thiét nham
bao toan tac dung cua colistin.

Colistin da dugc su dung moét thoi gian dai ¢ dong vat,
do véy ciing da ton tai nhiéu ching khang colistin xudt phat
tor dong vat. Y.Y. Liu va cs (2016) [4] da xac dinh dugc gen
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[1]. Viéc hiéu day du dich t& hoc vé tinh trang lay lan giita
cac chung co6 chira gen mcr-1 va tim kiém su hién dién cac
bang chimg vé khang khang sinh cua cac chung ndy trong
hé vi sinh vat duong rudt cua ca dong vat va con ngudi, moi
truong sinh hoat xung quanh, méi lién quan giita ching 1a
rat can thiét dé c6 bang chimg khoa hoc gitp dua ra cac giai
phap t6i wu nhim giam thiéu tinh trang khang thudc hién
nay. Nghién ctru ciia chiing t6i nham muc tiéu: 1) Xéac dinh
dic diém cua gen mer-1 cia cac chung E. coli phan l1ap dugc
tir phan nguoi, phan dong vat va moi truong; 2) Xac dinh
mot sb dic diém dich t& phén tr cua cac chung vi khuén E.
coli mang gen mcr-1 phan 1ap dugc trong nghién ctru.
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Abstract:

Colistin is a critically important antimicrobial for the
treatment of carbapenem-resistant gram-negative
intestinal infections. E. coli strains carrying the colistin-
resistant mediated colistin resistance (mcr-1) gene have
been globally distributed, found in humans, animals and
the environment with diverse resistance mechanisms,
namely intrinsic, mutation, and horizontal gene transfer
[1]. Evaluation of the epidemiological characteristics
and transmission status of E. coli strains to carry the
mcr-1 geneis urgent. Sequencing results of 87 community
E. coli strains isolated from healthy human feces and
environment showed that the mcr-1 gene of these
strains in the study was found on both chromosomes
and plasmids, the ratio of mcr-1 plasmid-mediated
is much higher than on the chromosome (71.3% vs
26.4%, p<0.001). 100% of E. coli strains that carry the
mcr-1 genewere subtypemcr-1.1.The plasmids diversified
in size (from <50 kb to >300 kb). There were 7 types of
single replicon carrying mcr-1 gene detected from 29
strains, including IncI2 (n=7, 10.9%), IncP (n=7, 10.9%),
IncX4 (n=5, 7.8%), IncFIA (n=3, 4.7%), IncHI1B (n=3,
4.7%), IncN (n=1, 1.6%) and IncX1 (n=1, 1.6%), were
found in healthy humans feces, animals and household
water. There were also 21 different multi-replicons with
combinations of IncFIA, IncFIB, IncHI1B, IncHI2,
IncN, IncY, IncX1 and Incl2 plasmids, found in 31
strains of E.coli in humans, animals and water. Strains
were classified into 56 different sequence types (STs).
ST10 (n=10, 11%), ST48 (n=9, 9%) and ST206 (n=8,
8%) were common STs.

Keywords: E. coli, mcr-1, plasmid, STs.
Classification number: 3.1
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Déi tugng va phuong phap nghién ciu
Déi twong, thoi gian va dia diém

béi tugng, thoi gian va dia diém nghién cuu dugc tom
tat theo so do dudi day:

80 ho thude 7 thon Théng 3/2015 dén 5/2015

Phén nguoi Phan dong vat Thirc an
n=265 n=122 n=159

- Nubi céy dugc céy trén moéi truong MacConkey + colistin 0,5 pg/ml

Nude mua, nude
giéng, nudc tudi
n=179

J

- Sang lgc bing PCR dé xéc dinh cac chiing c6 mang gen mcr-1
- Dinh danh vi khuan trén may MAILDI-TOF + test indol

dé xac dinh chung E. coli
- Xac dinh MIC colistin béng phuong phéap microdilution

Thang 6/2018 dén
6/2019 tai Vién

Vésinh Dich &8 [}
Trung uong

Nude mua, nude
giéng, nudce tudi n=10

87 chungE coli bénh ahan nim 2016
e énh nhan nam
mang gen mer-1 7 chung E. coli tai Bénh vign Bénh
8 £ nhiét d6i Trung wong
mang gen mcr-1

=) Céc chung E. coli mang gen mcr-1 khang colistin (MIC colistin >4 va mot 6
Phan nguoi Phan dong vat
n=45 =29
Phén 1ap tir mau, ma,
lam sang da
duoc giai trinh tr

chung dai dién c6 MIC=2)
Thirc an
n=3
dich, nude tiéu cua
Thang 6/2019 dén 2/2020
tai Vién V¢ sinh Dich & Trung wong

87 chung E. coli dugce giai
trinh tur toan bg bo gen

Thiét ké nghién civu
Nghién ctru sir dung phuong phap nghién ciru mé ta cit
ngang, thu thadp mau nghién ctu c6 chu dich dua trén cong
thirc tinh ¢ mau:
, px(1-p)
n=72%0aun X —
d2

trong do:nla s6 chung can nghién ciru; p 1a ty 1& dy doan;
Z .12 hé s tin cdy, v6i do tin cay 12 95% (Z, . =1,96); d
1a d6 chinh xéc tuyét dbi.

1-a/2

Trang thiét bi va vit tw tiéu hao

Sinh phdm: MacConkey (Oxoid, Vwong qudc Anh),
thach thuong (Sigma), bot colistin (Sigma) su dung trong
nudi cay va dinh danh vi khudn. 2X Go-taq Master-Mix
(GoTaq® DNA Polymerase, Promega) str dung trong phan
ung PCR tim mcr-1. Nextera XT kit (Illumina, San Diego,
California, My) sir dung trong tinh sach DNA chuén bi thu
vién cho giai trinh ty. Miseq reagent kit V3 (Illumina) su
dung dé giai trinh ty gen.

Ching chudn: E. coli ATCC 25922, E. coli NCTC
13846™ sur dung lam quan ly chat luong (quality control -

QC) trong k¥ thuat danh gid nong do tc che t6i thiéu (MIC),
chung E. coli J53 st dung trong k¥ thuét tiép hop.

Thiét bi: may dinh danh Maldi-Tof (Bruker, Dtic), may
PCR, may giai trinh ty [llumina Miseq.



Cac ky thudt swr dung trong nghién ciru

Ky thugt PCR phat hién gen mcr-1: Tach
chiét DNA béng nhiét. Trinh tu cia mdi nhu sau:
mer-1 F (5’-CGGTCAGTCCGTTTGTTC-3’); mcr-1 R
(5’-CTTGGTCGGTCTGTAGGG-3") [4]. Chu trinh nhiét
cho phan tmg PCR: bién tinh: 94°C, gin mdi: 5°C, tong hop
chudi: 72°C, 30 chu ky. San pham gen mcr-1 ¢6 kich thudce
309 bp. Kiém soat chat lugng ciia phan mg PCR bang
ching duong va chiing am. Ching duong mcr-1 1la DNA
khuén mau tach chiét tir ching E. coli SHP45 mang gen mcr-1,
chiig am 1a nudc siéu sach. Hinh minh hoa két qua PCR duoc
thé hién & hinh 1.

Mo 11 12

13 14 15 16

17 18 19 20 Pos Neg

500 bp-
»309 bp

100 bp—

Hinh 1. Hinh minh hoa két qua PCR phat hién gen mcr-1.

Ky thudt dinh danh vi khudn: Cac ching vi khudn can
dinh danh dugc cdy vao cac dia thach thuong, i & 37°C trong
18 dén 24 gio. Khuén lac thuin moc trén dia thach Nutrient
agar dugc lya chon va tién hanh dinh danh trén may Maldi
Tof va lam test indol dé x4c dinh E. coli.

Ky thudt giai trinh ty toan bo bo gen (WGS): Cac chung
vi khuan dugc nudi cay trong moi truong Luria bertani
broth & 37°C, tir 18 dén 24 gio. Tach DNA tong s6 bang
hé thong tach chiét ty dong QIAcube (Qlagen) Dinh lugng
DNAbing kit Barteria DNA Prep va may do nong d6 Qubit
(ThermoFisher Scientific). Thiét 1ap thu vién DNA st dung
kit NexteraXT (Illumina) theo huéng dan ciia nha san xuét.
Gidi trinh tu cac gen béng may MiSeq (Illumina) dung kit
MiSeq Reagent V3 Kit, 2x150 bp). Dt liéu thu dugc duge
phan tich trén cac phan mém va cong cu tin sinh: lap rip
De novo trén SPAdes v3.14.1. Mgt s0 cong cu phan tich tin
sinh dugc str dung: NCBI Procaryotic Genome Annotation
Pipeline (PGAP), Comprehensive Antibiotic Resistance
Database (CARD).

Ky thudt tiép hop ddnh gid s lan truyén gen mer-1 qua
plasmid: Chung nhan E. coli J53 khong chira gen mcr-1
¢6 thé moc trén méi truong co chira sodium azide. Chung
cho 1a cac chung E. coli c6 plasmid mang gen mcr-1 khang
colistin. Cac ching cho va nhan duogc tao diéu kién tiép hop
v6i nhau. Cac chung E. coli J53 sau khi tiép hop véi chung
nhan s& truyén plasmid co chira gen mcr-1 tir ching nhan
tao nén ching méi E. coli J53 ¢6 mang gen mcr-1 nam trén
plasmid (moc duogc trén méi trudong MacConkey c6 mudi
azua (NaN,) +2 pg/ml colistin). Xac dinh gen mcr-1 cua cac
chung J53 sau tiép hop bang k¥ thuat PCR.
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Keét qua

Dic diém ciia gen mcr-1 ciia cdc chiing E. coli phin
lap dwoc tir phdn nguwoi khoe manh, phin dong vdt, thirc
an va nwoc

Két qua giai trinh ty toan b bd gen ciia 87 chung mang
gen mcr-1 cho thay sb luong gen mer-1 ndm trén plasmid va
NST duoc phén bd.

Bang 1. Sw phan bé ctia gen mcr-1 ndm trén NST va plasmid cta
cac chung E. coli.

Ching mang gen  Chiing mang gen Chiing mang gen P
. mer-1 - v - Tong
Loai mau subtvpe mer-I nam trén mcr-I nam trén mer-I nam trén A
ubtyp NST plasmid NST va plasmid

Phannguoi  mer-L.I 10 35 0 45
Phandong vat mer-1.1 5 23 1 29
Thie an mer-l.1 3 0 0 3
Moitruong — mer-I1.1 5 4 1 10
Tong s mer-1.1 23 62 2 87

Gen mcr-1 khang colistin ¢ cac chung E. coli dugc tim
thdy & ca trén NST va plasmid. SO lugng gen mer-1 nim
trén plasmid chiém 71,3% (n=62) va trén NST 1a 26,4%
(n=23) (bang 1). Pic biét, c6 2 ching c6 gen mcr-1 nam ca
trén NST va plasmid, trong d6 1 chung phéan Iap tir nudc va
1 chung tir dong vat chiém ty 18 2,3%. 100% gen mcr-1 ¢o
subtype 1a mer-1.1

Cac logi plasmid mang gen mcr-1

Giai trinh ty toan bg bo gen cua 87 ching E. coli mang
gen mcr-1 bang phuong phép short read di xac dinh dugc
64 chung E. coli mang gen mer-1 nam trén plasmid. Nghién
ctru da xac dinh dugc 13 loai plasmid mang gen mcr-1,
trong d6 ¢ nudce la 6 loai, phan dong vat 12 loai va phan
nguoi lanh 13 loai (hinh 2).

Chu thich:
IncX2 I: mau nude
: mau phan dong vat
IncP : mau phan ngudi
IncX1 IncX4
IncFIA IncFIC

IncY

IncHI2A
Inc HI2
IncHI1B
Incl2
IneN
IncFIB

Hinh 2. Biéu dd Venn cac loai replicon cla plasmid mang gen
mcr-1 cua cac chung E. coli. Cac replicon nam & cac dwong tron khac
nhau la cac replicon cla cac plasmid nam trén cac loai mau khac nhau.
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Két qua hinh 2 cho thy, ¢6 6 loai replicon ctia plasmid
mang gen mcr-1 clia cac ching E. coli phan lap tir cac mau
nude, 6 loai nay ciing dugc tim thdy & cac chung E. coli
phan Iap tu phan dong vat va phan nguoi. Cac chung E. coli
phan 1ap tir phan ngudi lanh va phan dong vat déu co chung
12 loai plasmid mang gen mcr-1. C6 1 loai plasmid mang
gen mcr-1 (IncX2) chi cé & chung phan 1ap tir phan nguoi.

Su két hop cua cac loai replicon don trén tao ra 21 loai
multireplicon plasmid khac nhau. Céc replicon don thuong
gip trong cong dong 1a Incl2 (n=7, 10,9%), IncP (n=7,
10,9%), IncX4 (n=5, 7,8%) (bang 2).

Bang 2. Cac loai plasmid cua 64 chung E. coli mang gen mcr-1
trong nghién ctru.

STT  Replicon_formula (in silico) (Ss';lf.'r':':fa 0 g‘(;l)' LU

| IncFIA 3 150-300 Phén nguoi + dong vat
2 IncFIA : IncFIC : rep2327 1 50-100 Phan dgng vat
3 IncFIB : IncHIIB 2 100-150 Phén dgng vt + nudc
4 IncFIB : IncHIIB : IncHIIB 2 150-200 Phan nguoi + dong vat
5 EEEIB : IncHIIB : IncHIIB : | 100-150 Phén déng vit
6 E:;Ilg EEEHB HncHI2A: I >300  Phinngudi
1 IncFIB : IncHIIB : IncN 2 50-150 Phan nguoi + dong vat
8 IncFIB : IncI2 1 <50 Phan nguoi
9 IncFIC : rep2244 : IncHI2A : IncHI2 1 >300 Phan nguoi

10 IncHIIB 3 50-100 Phan nguoi + nudc

11 IncHIIB: IncHIIB 1 100-150 Phan nguoi

12 IncHIIB : IncHIIB : rep2327 1 50-100 Phan nguoi

13 IncHIIB: IncHI2A : IncHI2 1 200-300 Phan dong vt

14 EsﬁllB : IncHI2A : IncHI2 : s 300 Phin ngudi-+ ing it
15 IncHIIB: IncXl 2 100-150 Phan nguoi + dong vat
16 IncHIIB: IncX2 1 100-150 Phan nguoi

17 IncHIIB : rep2327 1 100-150 Phén dgng vat

18 IncHI2A:IncHI2 3 200-300 Phan nguoi + dong vat
19 IncHI2A: IncHI2 : IncI2 2 >300 Phén nguoi
20 IncHI2A: IncHI2 : IncN 1 200-300 Nude
21 IncHI2A: IncHI2 : IncY 2 200-300 Phén nguoi + dong vat
22 TIncHI2A: IncI2 : IncN : IncHI2 1 200-300 Phén nguoi
B Il 7 50-100 E}f;‘étg"ma@“g vt
24 IneN 1 50-100 Phan dong vt
25 IncP 7 50-100 Phan nguoi + dong vat
26 IneX1 1 <50 Phan nguoi
27 IncX4 5 <50 Phan nguoi + dong vat
28 undetected 6 <50 Phan nguoi + dong vat
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Khi phén tich mdi quan hé kiéu gen ctia cac ching E.
coli mang gen mcr-1 phan lap tor phan ngudi lanh, phan
dong vat, thirc an va moi truong tir két qua cua giai trinh tu
gen ctia 87 chung trong nghién ciru, dé ¢ thé lam 1 thém
mdi lién hé giira cac chung E. coli mang gen mcr-1 trong
cong dong va 1am sang, chung toi c6 két hop véi cac dir
lidu tir két qua giai trinh tu gen cua 7 chung E. coli mang
gen mer-1 trén 1am sang dugc phén lap tir cac bénh pham.
Cay phan loai thé hién méi quan hé kiéu gen giita cac chung
dugc thé hién & hinh 3:
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Hinh 3. Cay phan loai ctia cac chuing E. coli mang gen mcr-1.

Két qua hinh 3 cho thdy, cac ching E. coli mang gen
mcr-1 phan 1ap tor phan nguoi lanh, phan dong vat va moéi
truong nudc ¢ sy phan b rat da dang vé kiéu gen. Co
56 STs khac nhau. STs thuong gip bao gom ST10 (n=10,
11%), ST48 (n=9, 9%) va ST206 (n=8, 8%).



Bang 3. Cac chiing E. coli mang gen mcr-1 c6 kiéu trinh tw chung
dwoc phan loai tir cac loai mau trong cuing hd gia dinh.

Kiéu trinh - . x mer-I NST/mer-1  Loai plasmid
tur (STs) Maho - STT Logi miu plasmid mang gen mer-1

kY) Phan nguoilanh ~ NST
155 H137

33 Phén dong vét Plasmid IncHIIB, Inc X1
10 H154 47 Phén dong vét Plasmid Incl2

43 Phén dong vét Plasmid Incl2

) Phinngwilih  Plasmid IncH1B, ncHIZA
48 HI75 IneN

53 Phan dong vt Plasmid IncX4

75 Phan dgng vat Plasmid IncI2
206 H275

76 Nudc Plasmid IncI2

83 Phan nguoilanh  Plasmid IncHIIB, IncHI2A
191 H314 84 Phan nguoilanh  Plasmid IncHI2, IncN

87 Nude Plasmid IncHI2A, IncHI2, IncN

Két qua bang 3 cho thay, c6 5/80 ho c6 tim thiy cac
chiing c6 cung ST dugc phan lap tir cac loai mau khac nhau
nhu tir mau cia ngudi - dong vat, mau dong vat - nude, mau
ngudi - ngudi va mau tir nguoi - nude trong cing mot ho
gia dinh

Két qud tiép hop danh gid sy lan truyén gen mcr-1 qua
plasmid

Nghién ctru lya chon 24 chung E. coli mang gen mcr-1
da dugc xac dinh nam trén plasmid thong qua giai trinh
tu short read dé 1am thuc nghiém tiép hop danh gia sy lan
truyén mer-1 qua plasmid. Két qua thu dugc 24 ching E. coli
mang gen mcr-1 dugce tiép hop véi cac chiung nhéan 1a E. coli
J53.C670,83% (n=17) ching E. coli truyén thanh cong gen
mer-1 sang chung nhan E. coli J53 (bang 4). Céc plasmid
mang gen mcr-1 ndy bao gdbm 13 loai replicon plasmid trong
hinh 2 dugc phan l1ap tir phan nguoi, phan dong vat va nude.
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Két qua bang 4 cho thdy, cac ching E. coli mang gen
mer-1 nam trén single-replicon va multi-replicon déu co
kha nang truyén ngang gen mcr-1 sang ching khac qua hinh
thirc tiép hop. Cac ching E. coli mang gen mcr-1 phan 1ap
tir nguoi, dong vat va nudc déu ¢ kha ning lan truyén qua
hinh thirc tiép hop.

Dac diém ciia gen mcr-1 cua cdc ching E. coli phin
lap dwoc tir phdn nguwoi khoe manh, phin dong vit, thirc
an va nwoc

Khi giai trinh tu toan bd bd gen ctuia 87 chung E. coli
mang gen mcr-1, nghién ctru cia ching téi xac dinh dugc
gen mcr-1 nam trén ca NST va plasmid, tuy nhién ty 1& gen
mer-1 nam trén plasmid cao hon nhidu so v6i ndm trén NST
(71,3% so voi 26,4%, p<0,001). Toan bo 87 chung E. coli
déu mang gen mcr-1 ¢6 phan nhom 13 mer-1.1. Nghién ctru
cua chung t6i ciling xac dinh dugc 2 chung E. coli c6 gen
mer-1 nam trén ca NST va plasmid, bao gom 1 ching phan
1ap tir phan dong vat va 1 chung phan lap tur nude.

Gen mcr-1 khang colistin nam trén plasmid & cac ching
vi khuan gram am duong rudt phan 1ap tir dong vat va nguoi
dugc phat hién tir NST ctia cac tryc khuan gram am duong
rudt, phd bién nhét 1 E. coli phan lap tir dong vat sdng trong
cac trang trai va nguoi lanh [5, 6]. Tai Viét Nam, mét )
nghién ctru da phat hién gen mcr-1 nam trén NST ciia E. coli
phan 1ap tr nguodi bénh va ngudi lanh [7, 8]. Nghién clru cia
T. Yamaguchi va cs (2020) [7] trén cong dong tai tinh Théi
Binh cho thay, ty 1& gen mcr-1 khang colistin nam trén NST
cua cac chung E. coli phan 1ap tir phan nguoi khoe manh
cling kha cao (36,8%).

Bang 4. Cac chiing E. coli mang gen mcr-1 dwoc thuwe hién ky thuat tiép hop.

Két qua mer-1

Két qua mer-1

Mi méu Loai miu Loai plasmid mang mcr-1 ciia E. coli J53 Mi méu Loai miu Loai plasmid mang mcr-1 cia E. coli J53)
4 Phan nguoi IncHIIB, IncX1 + 44 Phan dong vat - +
7 Nuéde IncHI2A, IncHI2 + 47 Phan dong vat IncI2 +
11 Nude - + 50 Phan dong vat IncFIB, IncHI1B +
13 Phan nguoi - + 53 Phan dong vat IncX4 (=)
16 Phan nguoi IncX4 + 54 Phan dong vat IncFIA, IncFIC, rep cluster 2327 +
19 Phan dong vat IncP + 59 Phan dong vat IncFIA +
21 Nude (=) 74 Phan nguoi rep_cluster 312 +
23 Phan dong vat IncFIB, IncHI 1B IncHI1B, IncN () 76 Nude Incl2 ()
27 Phan nguoi IncHIIB, Inc HIIB, rep_clu ster 2327 + 78 Phan dong vat IncP +
34 Phan nguoi IncP () 79 Phan nguoi IncFIB, IncHI1B, IncHI2A, IncHI2, IncN +
37 Phan nguoi - (-) 86 Phan dong vat IncHIIB, IncHI2A, IncHI2 +
40 Phan nguoi IncFIA () 89 Nude IncFIB, IncHI1B 1F
9
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Céc gen khang khang sinh ndm trén NST sé lan truyén
doc gen khang trong cting loai, toc d¢ lay truyén cham hon
cac gen khang khang sinh nim trén plasmid. Gen khang
khang sinh nim trén plasmid sé& lan truyén gen khang sang
céc loai khac va toc do lan truyén nhanh. Gen mcr-1 duoc
tim thiy ca & NST va plasmid, thim chi trong nghién ciru
ctia chiing t6i con tim thy 2,3% chung E. coli c6 gen nay
nam dong thoi ca trén NST va plasmid. Diéu ndy cho thiy,
gen mcr-1 ¢6 duong lan truyén rat linh hoat va da dang co
thé lan truyén ca cho cing loai va khac loai, vi vy c6 thé
1am cho tdc d lan truyén ciing ting lén.

Dé danh gia tinh linh hoat va da dang khi lan truyén gen
khang khang sinh cua céc chung E. coli mang gen mcr-1
khang colistin trong cong ddng, ching toi tiép tuc nghién
ctru vé dic diém cua céc loai plasmid mang gen mcr-1, mbi
lién hé kiéu gen dya vao phan tich MLST va danh gia sy lan
truyén qua plasmid thong qua thyc nghiém tiép hop.

Cac logi plasmid mang gen mcr-1

Khi giai trinh tu toan bd bd gen ctia 64 chung E. coli
mang gen mcr-1 ndm trén plasmid trong nghién ctru, chiing
to1 da xac dinh dugc 13 loai replicon typing cia plasmid
mang gen mcr-1, trong d6 cac ching phan 1ap tir phan nguoi
mang nhiéu loai nht (13 loai), sau d6 dén phan dong vat
(12 loai) va nudc (6 loai) (hinh 2). Diéu nay cho thiy tinh
da dang cuia cac plasmid mang gen mcr-1 cua cac chung E.
coli trong cong dong, thé hién nhiéu nhét trong cong dong
nguoi khoe manh.

Céc plasmid c6 kich thudc rat da dang, nho nhit 1a <50
kb, 16n nhat >300 Kb. C6 7 loai replicon don mang gen
mer-1 dugc phat hién tir 29 chiing trong cac mau nghién ctru,
bao gdm 14 IncI2 (n=7, 10,9%), IncP (n=7, 10,9%), IncX4
(n=5, 7,8%), IncFIA (n=3, 4,7%), IncHI1B (n=3, 4,7%),
IncN (n=1, 1,6%) va IncX1 (n=1, 1,6%) tim thiy ¢ ngudi,
dong vat va nudc. Cac loai multi-replicons plasmid mang
gen mer-1 trong nghién ctru phat hién dugc bao gdm su két
hop cua cac loai plasmid IncHI2, IncN, IncX1 va IncR. Cé
21 loai multi-replicon khac nhau véi sy két hop cua cac
loai plasmid IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY,
IncX1 va Incl2 duge tim thay trong 31 chung E. coli &
ngudi, dong vat va nude (bang 2). Mot 1an nita cho thay tinh
da dang cua céc loai plasmid cta cac ching E. coli mang
gen mer-1 trong cong dong, khong chi ¢ dong vat - dbi
tugng st dung colistin trong mot thoi gian dai ma con ton
tai ca trong moi truong xung quanh (nudc) va nguoi khoe
manh méac du viéc st dung colistin & nguoi hién nay con
han ché. Chiing t6i dwa ra gia thiét rang, nho tinh da dang
nay ma lam cho gen mcr-1 ¢6 dic tinh c6 thé dé dang lan
truyén qua cac plasmid tir dong vét qua méi trudng, thirc in
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lay sang ngudi, dong thoi lay tir nguoi sang nguoi, diéu nay
the hién ¢ tinh da dang vé cac loai plasmid mang gen mcr-1
trong cong dong tu nguoi, dong vat dén mai truong.

Mot sb nghién ctru trong cong dong tai Trung Qudc,
Han Quéc cling da ghi nhan nhiéu loai plasmid khac nhau
trong cong dong nhu Incl2, IncX4, IncN, IncF..., trong do
replicon Incl2 1a loai thuong géap [9, 10]. Tai Viét Nam,
moét s6 dic diém vi sinh cua E. coli sinh beta lactamase phé
mo rong ¢ nguoi khée manh tai cong déng huyén Vi Thu,
tinh Thai Binh, nam 2016 da ghi nhan nhiéu loai plasmid
khac nhau trong cong dong nhung loai chu yéu thuong gip
1a IncF [11]. Su khac biét nay c6 thé do nghién ciru & cac
cong dong khac nhau nén c6 thé cé su khac nhau vé céc loai
plasmid mang gen mcr-1. Dé chimg minh gia thuyét trén,
chung t6i tiép tuc tim bang chimg théng qua phén tich cay
phan loai va thur nghi¢m tiép hop.

Méi lién hé kiéu gen ciia cdc chiing E. coli mang gen
mcr-1 phan ldp tir phdn ngwoi lanh, phédn dong vdt, thirc
an va moi truong

Qua phan tich cdy phan loai cho thdy, cac chung E. coli
mang gen mcr-1 phan 1ap tir phan nguoi lanh, phan dong
vat, moi truong nudc va 7 chung phan lap tir 1am sang cho
thiy c6 su phan bd rat da dang vé kiéu gen. Trong 94 ching
(7 chiing phén lap tir bénh pham 1am sang), c6 56 STs khac
nhau. STs thudng gip bao gdm ST10 (n=10, 11%), ST48
(n=9, 9%) va ST206 (n=8, 8%). Cac chung lam sang ciing
¢6 cac ST rat thay d6i. Khong c6 ST ctia chung 1am sang nao
dugc tim thay trong cong dong (hinh 3).

Phan tich cac STs theo hg gia dinh, nghién clru cua
chiing t6i tim thiy c6 4 nhém ma cac ching E. coli mang
gen mcr-1 phan 13p tir cic nguon khac nhau (phan nguoi va/
hodc phan dong vat va’hodc nudc) trong cung mot hd gia
dinh c6 cic STs gidng nhau ndm trén cing mot nhanh cua
cay phéan loai, gém: cap 32-33 cua ho HI37-ST 155, cap
47-48 cua ho H154, cap 75-76 ctia ho H275-ST206 va cap
83-84-87 ctia hd H314-ST191. Ngoai ra con cap 52-53 cua
ho H175 déu c6 cing ST10 tuy khong trén cting mot nhanh
nhung c6 mdi lién quan gan. Pay 1a bang chimg ching t6 co
su lay lan cua céc chung E. coli mang gen mcr-1 trong cung
1 ho gia dinh gitta dong vat nudi trong nha va nguoi qua
moi truong (nudc). Nghién ctiru cia chiing toi chua tim dugce
bang chimg lan truyén qua thirc an c6 thé do sb lwong chung
phan 13p con it nén han ché sy phat hién nay.

Su da dang vé STs cila cac chung nay c6 thé giai thich do
su lan truyén qua plasmid. Kha ning lan truyén qua plasmid
gilia cac ching E. coli mang gen mcr-1 phan lap duoc da
dugc chiing t6i chirg minh qua thir nghiém tiép hop danh gia
su lan truyén gen qua plasmid théng qua chung E. coli J53.
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Chung t61 lua chon 24 chung E. coli da dugc xac dinh mang
gen mcr-1 nam trén plasmid bao gdm ci single replicon
va multireplicon. Két qua thir nghiém tiép hop thanh cong
truyén gen mcr-1 sang chung E. coli 153 (17/24 ching,
70,8%).

Trén thé gidi, c6 nhidu nghién cru di moé ta sy da dang
vé cac STs ciing nhu bang chimg vé sy lan truyén ciia gen
mer-1 qua plasmid ctia cic ching E. coli trong cong dong
tuong tu nhu nghién ctu cua ching t6i [6, 12]. Tuy nhién,
tai Viét Nam con rat it nghién ctru trong cong ddng vé van
dé nay.

Keét luan

Qua giai trinh ty toan bd bd gen cua 87 chung E. coli
mang gen mcr-1 trong nghién ctru ¢6 phdi hop voi dir ligu
gidi trinh ty cua 7 ching E. coli mang gen mcr-1 trén lam
sang cho thdy, cac chung E. coli mang gen mcr-1 phan 1ap
trong nghién ciru nam trén ca NST va plasmid, ty 1& gen
mer-1 nam trén plasmid cao hon nam trén NST (71,3% so
voi 26,4%, p<0,001). Toan bd 87 chung E. coli déu mang
gen mcr-1 c6 subtype mcr-1.1. Cac plasmid c6 kich thude
rat da dang, nho nhét 1a <50 kb, 16n nhit >300 Kb. C6 7
loai replicon don mang gen mcr-1 dugc phat hién tr 29
chiing phan lap tir phan ngudi, dong vat va nudc bao gom:
IncI2 (n=7, 10,9%), IncP (n=7, 10,9%), IncX4 (n=5, 7,8%),
IncFIA (n=3, 4,7%), IncHI1B (n=3, 4,7%), IncN (n=1,
1,6%) va IncX1 (n=1, 1,6%). C6 21 loai multireplicon khac
nhau véi su két hop cuia cac loai plasmid IncFIA, IncFIB,
IncHI1B, IncHI2, IncN, IncY, IncX1 va IncI2, dugc tim théy
trong 31 chung E. coli phan 1ap tir phan nguoi, dong vat va
nudc. Co 56 STs khac nhau, trong do ST10 (n=10, 11%),
ST48 (n=9, 9%) va ST206 (n=8, 8%) la cac STs thuong gap.

LO1 CAM ON

Nghién ctru nay su dung kinh phi ctia Quy NAFOSTED
(ma s6 108.02-2017.320). Cac tac gia xin chan thanh cam
on.
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