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PAT VAN DPE

St dung khang sinh khong hop Iy trong bénh vién, trong chin
nudi, nudi trong thay san dan téi tinh trang khang khang sinh (KKS) caa
vi khuan gia ting khong ngiing va ngay cang tram trong. Su ¢ mat cua
cac chung E. coli mang gen mcr-1 gay bénh & nguoi, dong vat da va
dang 12 mot canh béo 16n dbi véi sic khoe cong dong. Dic biét, khi cac
ching vi khuan gay bénh nay khang cling luc véi carbapenem va
colistin thi viéc diéu tri cac bénh nhidm trung do céc vi khuan gram &m
mang gen mcr-1 tré thanh mét thach thac vo cung I6n. Thic an bi 6
nhiém bai cac chung vi khuan mang gen mer-1, sy phét tan cac ching
nay théng qua chudi thire an (thit dong vat, rau, nudc) la nhing nguy co
lam xuit hién va gia tang ti 1& cac chung vi khuan gram am duong rudt
mang gen mcr-1 khang colistin & nguoi va dong vat nudi. Tuy nhién, hién
nay, tai khu vuc mién Bic Viét Nam chua c6 nghién ciru day da nao vé
véan dé nay trong toan bo cong dong bao gdm ngudi, dong vat nudi, moi
truong tu nhién xung quanh (thire an va nuéc)-noi co thé lan truyén vi
khuan mang cac gen khang do bi 6 nhiém tir cAc ngudn trong cong
dong Vi vay, danh gia tinh trang mang gen mcr-1 cua cac chung E. coli
nam trén dudng tiéu hoa cua ngudi, nam & cac “6 chira” cua dong vat
nuoi, cia mdi truong (thuc an, nudce), danh gia cach thic lan truyén gen
nay bang cach xéac dinh cac dic diém sinh hoc phan tu cua ching la van
dé can thiét dé kiém soat dong b6 cac nguy co phat trién va gia ting kha
nang khang colistin. Nhiing bang chung khoa hoc nay s€ gitip xac dinh
mot s6 cac yéu td nguy co co thé tao ra cac chung vi khuan khang
khang sinh dac biét nguy hiém tai Viét Nam, 1a co so khoa hoc dé dé ra
bién phdp ngan chan va giam thiéu su gia tang cac chung vi khuan
khang khang sinh colistin. Xuét phét tir tinh hinh thuc té cap thiét do,
ching tdi tién hanh dé tai:

“Pic diém sinh hoc phan tir cua Escherichia coli mang gen mcr-1

khang colistin phan lap tir ngudi va vat nudi, thuc pham va nudc tai xa

Thanh Ha, Ha Nam, nam 2015” v&i 2 muc tiéu:

1. Xac dinh ty I¢ chung E. coli mang gen mcr-1 khang colistin phan
ldp duwoc tir phdn nguwoi va vdt nudi, thuc phdam, nirdc tai xa Thanh
Ha, huyén Thanh Liém, Ha Nam, nam 201 5.

2. Xdc dinh mét sé ddc diém sinh hoc phan tir ching E. coli mang gen
mcr-1 da phan lap dwoc
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PIEM MG1 VE KHOA HQC VA GIA TRI THUC TIEN CUA BE TAI

Nghién ctru da xac dinh dugc cac ST cua céc chung E. coli mang
gen mcr-1 dang Iuu hanh trong cong dong (56 loai ST khac nhau, 3 loai
ST thuong gap la ST10, ST48 va ST206)

Nghién ctru da xac dinh duogc cac don vi sao chép plasmid cua cac
chung E. coli mang gen mcr-1 khang colistin dang luu hanh trong cong
ddng: C6 7 loai don vi sao chép don mang gen mcr-1 bao gdbm la Incl2,
IncP, InX4, IncFIA, IncHI1B, IncN va IncX1. Cé 20 loai plasmid chia
nhiéu don vi sao chép khac nhau véi su két hop cua céc loai plasmid
IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY, IncX1 va IncI2, duoc tim
thdy & cac chung E. coli & nguoi, dong vat va nuéc. Su két hop hay gap
nhat 14 gitra IncHI2 véi céc don vi sao chép khac va IncH véi IncF. Tir d6
lam séng t6 co ché lay lan cua cac chung nay trong cong dong chu yéu
théng qua céac plasmid nay.

Nghién ctru di xac dinh dwoc cdu tric caa mot s6 don vi sao chép
plasmid phé bién va céc transposon mang gen mer-1 caa ching E. coli
lwu hanh trong cong ddng, tir d6 cung cap thém nhitng hiéu biét vé mit
gen hoc cua cac chung nay.

Két qua cua luan 4n nay di cung cip cac bang ching khoa hoc vé
viéc lan truyén gen mer-1 khang colistin ¢ cac chung E. coli trong cong
dong. Bang chitng khoa hoc nay s& gitip dua ra cac bién phap ngan chan
duong lan truyén gen KKS mét cach hiéu qua trong chwong trinh giam
sat KKS.

CAU TRUC CUA LUAN AN

Luan an duogc trinh bay trén 118 trang, khong ké cac phan hanh
chinh, danh muc bai bao di xuét ban, tai liéu tham khao va cac phu luc.

C4u trdc chinh caa luan an gom: Phan dat van dé 3 trang (bao gém
ca muc tiéu); Phan tong quan tai liéu 35 trang; Phan ddi tuong va
phuong phap nghién ciru 23 trang; Phan két qua nghién ctu 27 trang;
Phan ban luan 23 trang; Phan két luan 2 trang; Pong gop méi cua luan
4n 1 trang; Phan kién nghi 1 trang.

Luan an gém 18 bang, 4 biéu d5, 18 hinh.

Luan an bao gébm 126 tai liéu tham khao va 42 trang phu luc
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~ CHUONG 1
TONG QUAN TAI LIEU

1.1. Sy @& khang khang sinh

Khang sinh c6 tac dung e ché hoic tidu diét vi khuan, nhung khi
trong méi truong ¢6 khang sinh ma vi khuan van phét trién thi duoc coi la
su dé khang khang sinh.

1.1.1. Dot bién khang thubc

Khi dot bién xay ra, khang sinh da loai bo hét quan thé nhay cam
va chi con céc vi khuan khang khang sinh chiém uu thé. Cac dot bién
khéng thudc thong qua cac co ché sau: Lam thay déi dich tac dong;
Thay ddi cac con dudng chuyén hda thdng qua su thay dbi mang lui
diéu hoa; Lam giam tinh thim cua mang nguyén sinh chat, giam su hap
thu thudc; Co ché bom day (efflux pump)

112 Lay truyén ngang tir gen chuyen (Horizontal Gene Transfer-HGT)

Tiép hop thuong st dung céc yeu t6 di truyen dong (mobile genetlc
elements- MGEs) 1a phuong tién dé chia sé cac thong tin di truyen cod
gi tri trong do co yéu té khang khang sinh. MGEs quan trong nhat la
plasmid va transposon-cé vai trd quan trong trong viéc phat trién va lay
lan cac vi khuan khang khang sinh trén 1am sang.

Plasmid: Plasmid l1a cac phan tir ADN vong nam ngoai nhiém séc
thé va c6 kha ning tu nhan 1&n. Mot s6 plasmid c6 vai trd quan trong
trong vi sinh y hoc 1a plasmid mang gen dé khang khang sinh va kim
loai ning (R-plasmid), plasmid sinh doc t6, plasmid chira yéu té doc luc
(kha ning bam dinh va xam nhap vao té bao). Cac gen trén plasmid
ciing c6 thé duoc truyén doc qua cac thé hé hoac lay truyén ngang sang
vi khuan khéc théng qua bién nap, tiép hop va tai nap. Pay ciing 1a mot
céc thue cha yéu 1am gia ting sy lan truyén gen KKS mot cach nhanh
chéng & cung loai va khéac loai vi khuan. Transposon: Transposon la
nhitng doan ADN chira mot hay nhiéu gen, c6 hai dau tan cing la nhiing
chudi nucleotid Iap lai ngugc chiéu nhau (IR: inverted repeats) co thé
chuyén vi tri tir phan tr ADN nay sang phan t ADN khac nhu tur
plasmid vao nhidm sic thé hoic nguoc lai hoic tir plasmid nay sang
plasmid khac.
1.1.3.5. Cac gen khang khang sinh.

Mot s6 cac gen khang khang sinh cuia cac nhom khang sinh khac nhau



Biang 1.1 Bang tong hep gen KKS ciia cac nhém KS thwong gip

Nhém khang
sinh

Céc gen khang quan trong

p-lactam

AmpC B-lactamase

ESBL: b|aTE|v|., blaSHV-, blacTx-w-

Carbapenemase: Nhom A (KPC, SME, IMI, NMC, GES);
Nhom B (NDM, IMP, VIM, SPM, GIM), nhém D (OXA-).

Aminoglycosid

Gen methylase: armA, npmA, rmtA, rmtB, rmtC, and rmtD
Gen tao c&c enzyme bién doi: AAC (acetyltransferase), ANT
(nucleotidyltransferase  hoac  adenyltransferase), APH

(phosphotransferase)
Chloramphenicol CAT: C?‘tA va catB.
cmlA va floR
Glycopeptid vanA va vanB: nam trén plasmid va hoac NST
vanC1, vanC2/3, vanD, vanE, va vanG: chi nam trén NST
GyrA va GyrB: tryc khuan gram am; parC va parE : vi
Quinolon khuan gram duong déu nam trén NST

gnr (gnr A,B,C,D,S), aac(6 )-Ib, gepA: nam trén plasmid

Sulfonamid va
trimethoprim

Khéang sulfonamid: folP, sull, sul2 va sul3
Khang trimethoprim: folA, dfrA , dfrB, dfrK

Polymycin

IpxA, IpxC or IpxD
mcr-1 den mcr-10

1.2. Sir dung khang sinh trong chin nudi

Tinh trang lam dung khang sinh trong chidn nu6i tai Viét Nam ciing
rat pho bién, khi chan nudi, nguoi dan thuong cho lon, ga an cam tron
khang sinh dé phong bénh nhung khong co su kiém soat vé liéu luong.
Lay truyen KKS qua chudi thire &n 1a mot trong cc van dé can giai

quyet hién nay

FEEUOCC IKEEANCG: SENIE EIRONG NONG NCGInee

MARM AMOONCE  Dong vat <o thed mang theo nhang vi KhuXn 2ay hal trong ruots

Vige hoa  HIE FRL W FHi-=

Hmh 1 4: Lay truyén khang khang sinh qua chudi thire in
(nguon: http://healthplus.vn)




1.3. Colistin
1.3.1. Co ché tic dung

Mang té bao vi khuan 1a vi tri tac dung ban dau cua colistin. Bang cach
lién két vai lipopolysaccharides (LPS) va phospholipids & mang ngoai té
bao vi khuan gram am, colistin c6 thé diét khuan véi nhiéu co ché hoat
dong khac nhau. Ca2+ va Mg2+ 1a hai ion c6 téc dung 6n dinh phan tir
LPS. Colistin lai 1a mot phan tu cationic, do vy bang cach canh tranh thé
chd céc cation nay tir nhitng nhom phosphate ciia mang lipid dan dén su
gian doan mang ngoai té bao, rd ri cac chat bén trong, gay chét vi khuan.
Bén canh d6, thude cling lién két vai lipid A - mot phan cua ndi doc to
hozc phén tir LPS, va trong nhiéu nghién ctu tién hanh trén dong vat, thudc
da ngan chan duoc tac dung va doc tinh caa vi khuén.
1.3.2. Sy dé khdng véi colistin

Dau thang 2/2015, mot nhom khoa hoc ngudi Trung Qudc, Liu and
cdng su trong qua trinh giam sat hang ngay su khang khang sinh da
cong bd tim thay gen mer-1 khang colistin & vi khuén E. coli lay truyén
qua plasmid. Tiép theo phat hién déu tién cua Liu va cong su, cho dén
nay co it nhét trén 30 nudc trén thé gidi, o tAt ca cac chau luc, ¢ cac
nghién ctru phat hién ra chung vi khuin mang gen mcr-1. Tai Viét Nam,
Surbhi Malhotra-Kumar va céng su thuc hién sang loc phat hién gen
mcr-1 bang phuong phap PCR va giai trinh ty Sanger trén 24 chung E.
coli sinh ESBL trong nam 2014-2015 dugc phan lap tir mau phét truc
trang cua ga va lgn tai 2 trang trai & Van Lam, Hung Yén va Hoai Buc,
Ha Noi. Tuy nhién chua c6 nghién ctru nao di sdu vé cac dic tinh sinh
hoc phan tir dé dua ra cac co sé khoa hoc vé co ché lay truyén cua cac
ching E. coli mang gen mer-1  khang colistin tir cac ngudn khac nhau tai
Viét Nam.
1.3.3. Mgt sé dic diém vé gen mer-1 va plasmid cia cac ching E. coli
khang colistin
1.3.3.1 Mt s6 ddc diém vé gen mer-1
Cau tric plasmid mang gen mcr-1

Trong nghién ciu cua Liu va cong su, bang phuong phéap giai trinh
tu gen da phan tich dugc cau tric caa 4 plasmid mang gen mcr-1 tir 04
chung E. coli phéan lap duoc khéng colistin (hinh 1.7)
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a Mobile element. ISApl1-mer-1 (3677 bp)
pHNSHP45 iy o )¢ ..
e e e o
mer-1-containing mobile element (3002 bp)
PE15004 5:----—3\\—):)'_—.}—\\—- ----- 4
m-!anhnmmt;bloehm(wnbo)
pE15015 G AN N
mer-1-containing mobile element (3286 bp)
PEISOTT  eeee RN 4

Hinh 1.7: C4u tric ciia 04 plasmid mang gen mcr-1 bing giai trinh
tw caa cac chiang E. coli phan lap dwec:

PHNSHP45: plasmid tir chung E. coli cua phén lon; 03 plasmid khac
(pE15004, pE15015 va pE15017) dugc phan lap tir ba chung E. coli 1am
sang (E15004, E15015 va E15017).

Nghién ctu vé plasmid typing mang mcr-1 cho thiy céac typ
plasmid phd bién hién nay Ia: IncHI2, Incl2 va IncP.

1.4. Cac Ki thuét sinh hec phan tir sir dung trong phat hién cac gen
khang khéng sinh
1.4.1. Phan tich céc plasmid

Pay ciing 1a co ché khang khang sinh quan trong nhat do phan Ién
cac gen khang khéang sinh cua vi khuan déu nam trén cac plasmid va cé
thé lay truyén trong pham vi loai cac loai vi khuan khéc théng qua hinh
thie tiép hop.

1.4.2. Nghién civu khd nang truyén plasmid khdng khdng sinh

Théng qua hinh thirc tiép hop cac plasmid s& duoc chuyén tir té bao
cho sang té bao nhan qua 6ng pili théng qua hinh thic bom day. O Viét
Nam k¥ thuat nay ciing duoc str dung dé phan tich dac tinh cia cac vi
khuan mang plasmid khang khang sinh.

1.4.3. Ky thudt PCR phét hi¢n gen khang khang sinh

Nguyén ly: Téng hop ADN trong té bao duoc nhan 1én theo co ché

ban bao ton. Vi mot cap moi dac hiéu, mot doan ADN nao do6 s& dugc
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t6ng hop sau mdi chu ki nhiét cia PCR. Poan gen dic hiéu s& duoc phét
hién trén thach dién di.
1.4.4. Ky thudt dién di xung trwong(PFGE)

Nguyén ly: Ky thuat nay duoc sir dung nhitng enzym phu hop dé cat
ADN thanh cac phan doan khac nhau, cac phan doan nay dugc dién di dé
phan tach cac doan tir 1-1000kb. K3 thuat nay cho phép xac dinh mdi lién
quan va ngudn gbc cua cac chang vi khuan ¢ cac vang va thoi gian khac
nhau dya trén su so sanh cac doan ADN cua céc chung vi khuén.

1.4.5. Ky thugt gidi trinh tw gen

Pay 1a mot phuong phéap chinh xac nhit dé xac dinh cac dac tinh
khéng khéang sinh cua vi khuan. Cac phuong phap giai trinh tu gen thé
hé méi 1an dau ra doi vao nam 2005 da khic phuc nhiing han ché cua
phuong phap giai trinh ty truyén thong trude d6. Mic du phuong phép
giai trinh tu gen thé hé mai s& chi tao ra cac doan trinh tu (read) ngan
hon va c¢6 d6 chinh xac thap hon so véi cac doan ADN duoc giai trinh
tu bang phuong phap Sanger nhung bu lai véi sb lwong read rét 16n bao
phu khip ving ADN can giai trinh tu s& dwoc rap lai dé c6 trinh ty
ADN cudi ciing véi do chinh xéc cao hay con goi la giai trinh tu toan bo
hé gen (Whole Genome Sequence - WGS). Do chinh xac cua ky thuat
WGS phu thudc rat nhiéu vao budc phan tich di liéu thu duoc tir qua
trinh giai trinh ty. B tin cay cua di li¢u thuong dugc can cir vao
coverage. Coverage duoc str dung cho muc dich so sanh cac hé gen dé
tim su khéc biét ¢ tirng nucleotide la 20X.

1.5. Céc vén dé can giai quyét trong nghién ciru

- Ty lé cac chang E. coli mang gen mcr-1 trong cong dong (mdi
truong nudc, thire an) nhu thé nao?

- Liéu cac chung E. coli mang gen mcr-1 khang colistin c6 ton tai
trong hé tiéu hoa cua nhitng ngudi lanh 6 tiép xdc voi méi trudng va
thire an bi 6 nhiém vai cac chung vi khuan nay khong?

- Murc d6 dé khang khang sinh cua céc chang E. coli mang gen
mcr-1 khang colistin nhu thé nao?
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- Céc chung E. coli mang gen mer-1 khéang colistin c6 dic diém sinh hoc
phan tir nhu thé ndo? Co ché lan truyén cua cac ching nay nhu thé nao?

CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém nghién ciu:

- Pia diém thu thap mau: xa Thanh Ha, huyén Thanh Liém, tinh Ha
Nam bao gom bay thén: An Hoa, Duong X4, Quang Trung, Ung Liém,
Hoa Ngai, Mau Chir, Thach Té. Pia diém thuc hién cac xét nghiém
phan tich vi sinh: Phong thi nghiém Khéng sinh-Khoa Vi khuan-Vién
V¢ sinh Dich té Trung uwong

- Pia diém thuc hién xét nghiém giai trinh tu toan bo b gen cua
vi khuan (WGS): Phong thi nghiém Khéang sinh-Khoa Vi khuan-Vién
Vé sinh Dich té Trung uong
2.2. Thiét ké nghién ciru:

Str dung thiét ké mé ta cit ngang cho toan bo nghién ctu
2.3. Theoi gian nghién céu: nam 2015

Toan bd cac mau sir dung cho nghién ciru duoc thu thap trong
nghién cau VN V1.1 Ha Nam “Xdc dinh tinh trgng khang khang sinh
cua hé vi khudn chi trén nguoi tinh nguyén khoé manh ¢ Viét Nam va
cdc tac dong cua viéc sir dung khang sinh trong céng dong” tai thoi
diém nam 2015. T4t ca cac mau sau khi thu nhan luu giir trong ta -70°C
tai phong thi nghiém khang khang sinh, khoa vi khuan, vién V¢ sinh
dich t& Trung wong.

2.4. Poi twong nghién ciu

Déi twong nghién ctu caa muc tiéu 1 1a toan bo cac chung E. coli
duoc phan 1ap tir cac mau nghién ciu cdy trén méi trudng chon loc
MAC c6 colistin 0.5ug/ml . Déi twong nghién ctru cia muc tiéu 2 1a cac
chang vi khuan E. coli mang gen mer-1 phan 1ap duoc & muc tiéu 1.
2.5. C& mau nghién ciu

Cé& mau cho muc tiéu 1

Ap dung cbng thuc tinh ¢& mau cho nghién ciru udc tinh mot ty 1é:

N=2Z% 1z X ------mmmm- 1)
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Trong d6: n: s ching can nghién cau; p: Ty I¢ du doén; Z1-a/2:
HE so tin cay, véi do tin cay 1a 95% (Z @uzy = 1,96); d: do chinh xac
tuyét doi (d=0.05)

- Véi ty 1€ vi khuan E. coli mang gen mcr-1 khang colistin trong phan
ngudi theo cac nghién ciru trude di bao cao 1a 17,6%, nén s6 mau phan
nguoi cho viée xac dinh ty 1€ E. coli mang gen mer-1 1a 222 (n= 222).

-V6i ty 1& vi khuan E. coli mang gen mcr-1 khang colistin trong
phan dong vat theo cac nghién ctu trude di bao cdo 1a 7,9%, nén sb
mau phan dong vat cho viéc xac dinh ty 1 E. coli mang gen mcr-1 la
112 (n=112).

-V6i ty 1& vi khuan E. coli mang gen mer-1 khang colistin trong thuc
pham theo cac nghién ctu trudc d6 di bao cao 1a 15%, nén sb mau thuc
pham cho viéc xac dinh ty 18 E. coli mang gen mer-1 1a 189 (n=189)

- Vi ty 18 vi khuan E. coli mang gen mer-1 khang colistin trong
nuéc theo béo céo cua nghién ciru trude 13 10%, nén sé mau nude cho
viéc xac dinh ty 1€ E. coli mang gen mcr-1 la 138 (n=138)

Tir cdng thte tinh ¢& mau trén, nghién ctru da tién hanh lua chon mau
nhu sau: Mau caa nghién ciru duoc lya chon tir cac mau phan caa nguoi,
dong vat nuéi trong nha, thirc an va nude (nude mura, nudc giéng, nude tudi)
cua 80 ho gia dinh tai Xxa& Thanh Ha, huyén Thanh Liém, tinh Ha Nam.
Chuing t6i thu thap duoc s6 Twong mau nhu sau (Bang 2.1)

Bang 2.1: S6 lweng mAu c&c chiing loai miu trong nghién ciru

Loai mau S6 lwong
Mau phan nguoi 265
Mau phan dong vat nuoi 122
Mau thirc an 179
Mau nuéc 159

C& mau cho muc tiéu 2:

Ky thuat PFGE: Toan bd cac chung E. coli khang colistin mang
gen mer-1 di duoc lya chon dé danh gia tinh nhay cam khang sinh bang
k¥ thuat dinh luong khang d6 khéang sinh tc ché téi thiéu (MIC)

Ky thuat giai trinh ty toan b b gen (WGS): Lua chon cac chung
dai dién va co chu dich tir nhdm chung da lam PFGE: cta cac nhém gen
tuong dong > 90% tir két qua PFGE thu duoc s& duoc lay dai dién. Néu
khong c6 cac nhém twong dong >90% tir PFGE s& sir dung toan bo. S6
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luong cac chung E. coli da phan lap dé giai trinh tu
do co 87 chung mang gen mcr-1.

l&: 98 chung trong

- So d6 tom tit cac budc nghién ciru

Thu thap mAu phan ngudi trong ho gia dinh
Thu thap miu phan dong vat nudi trong ho
gia dinh

Quy trinh thu
thap mau caa

Thu thap » Thu Fhap méu ‘thug pham st dung trong ho 48 tai ICE Ha
gia dinh: thit ga, thit lon, rau... Nam VN 1.1
- Thu thap miu nudéc giéng, nuée mua, nudc
tudi cua hd gia dinh
Céy mau trén mdi trudng ting sinh chon Ky thuat xét
v loc véi colistin. Thu thap chang vi P nghiém. PCR
- (| khuin gram am khang colistin — Phat [% hat hién
Muc tiéu 1: i3 “ oh A P en gen
0 hién gen mcr-1 tir chung thu thap mer-1
Xac dinh ty lé
chung E. coli *
mang gen mer-1 Cay chung vi khuan gram am khang colistin NUBI CAy V2
khang COIfSt'r“ mang gen mcr-1 trén méi truong thach d'ugldca);]vg
phan lgp digc tr < thuong, u 37°C trong 18-24h. Lya chon céc khlrl t"’fn Vi
phan nguoi va khudn lac phan lap duoc tién hanh dinh M‘ﬁ[gf'}g?
vat nuoi, thyc danh — thu thap céc chiing E. coli
pham, nudc tai xa
Thanh Ha, huyén *
Thanh Liém, Ha K§ thuat dénh
Nam, nam 2015. Danh gia mirc d6 nhay cam khéng sinh gia n(;)‘ng do
\] cua cac chung E. coli mang gen mer-1 khang sinh trc
véi colistin va mot s6 khang sinh thudc ché tdi thidu
cac nhom khang sinh thuong ding (MIC)
(| Phan tich méi lien hé kiéu gen cua cac |—
Muc tiéu 2: chung E. coli mang gen mcr-1 thu thap
Xac dinh mgt s¢ Ky thuat
. v PFGE
ddc diém sinh - N
L Xac dinh co ché lan truyén cua gen mcr- .
hoc phéan tir 1 cua cac chung E. coli Ky thuat tiep
chuing E. coli < l hop
mang gen mer= Ky thuat giai
1 dd phan lap | Phan loai c4c plasmid mana aen mcr-1 | trinh ty toan
E ¢ b6 bo gen
(WGS)
Xac dinh céu trdc di truyén cia cac yéu

t6 di truyén di dong mang gen khang
khéng sinh
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2.6. Xir ly va phan tich sé ligu
- Quan ly s6 liéu bang phan mém exel
- Phan tich dic tinh SHPT: Sir dung phan mém FinchTIVI, DNA-
blast, Bio-numeric-6.5, Inter plasmid Analyzing tool
- Két qua dugc trinh bay dusi dang bang, 6 thi, biéu do
CHUONG 3. KET QUA NGHIEN CcUU
3.1. Ty Ié vi khuian E. coli mang gen mcr-1 khang colistin phan lap
dwgrc trong nghién ciru
Bang 3.2: Ty 1é miu c6 chira chiing E. coli mang gen mcr-1 phan
lap dwoc tir phan ngudi, phan dong vat, thuc pham va nwéc

) S0 mau ¢6 ching | Ty |¢ mu c6 E. coli
_ Tong | Enterobacteriaceae mang gen mer-1
Loai mau | so mau moc trén moi
treong MAC + 0.5 ] TV 16
pg/ml colistin So lwgng (oy/o )°
g‘,‘;‘l‘)‘ nguol | Heg 221(83,3%) 97 36,6
Phan dong
vat nudi 122 97 (79,5%) 42 34,4
(PDVN)
(TThX§ an 159 72 (72,5%) 6 38
Nugc (N) 179 156 (87,1%) 15 8,4
Tong s6 725 546 (75,3%) 160 22,1

Trong tong s6 725 mau phan ngudi, phan dong vat, thirc an, nudc
duoc cay trén moi trudng thach MacConkey c6 chta 0,5 pg/ml colistin
c6 546 miu c6 moc cac khuan lac mau hdng (khuan lac
Enterobacteriaceae) (75,3%).

Tat ca cAc loai mau: phan ngudi, phan dong vat, thirc an, nude déu
phat hién c6 cac chung E. coli mang gen mer-1. Ty Ié mau dugc Xac
dinh ¢6 chang E. coli mang gen mcr-1 bao gom: phan ngudi 36,6%);
phan dong vat 34,4%; thuc an 3,8%; nudc 8,4%.
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3.1.4. Mikc @9 nhay cam colistin ctiia cac ching E. coli mang gen
khang mcr-1
Bing 3.3. Két qua thir nghiém ndng dd tc ché téi thiéu colistin caa
cac chiing E. coli mang gen khang mcr-1 dwgc phan lap

Loai Tong sb MIC Colistin (ug/ml)
miu | chiing(n) <2 4 8 >16
PN 236 137(58,1%) | 87 (36,9%) | 7 (2,97%) | 5(2,12%)
PDVN 99 71(71,7%) | 23(23,2%) | 1(1,01%) | 4 (4,04%)
TA 16 6 (37,6%) 3(18,6%) | 2(12,5%) | 5 (31,3%)
N 47 24 (51,1%) | 15(31,9%) | 1(2.13%) | 7(14.9%)
Tong so 398 238 (59,8%) | 128(32,2%) | 11 (2,8%) | 21 (5,2%)

*Ghi chii: PN: phdn nguoi; PPVN: phdn dong vat nudi; TA: thirc én; N: meoc
Khi danh gia mae d6 nhay cam vai colistin cua 398 chung E. coli
mang gen mcr-1 théng qua thir nghiém nong d6 tc ché téi thiéu bang k§
thuat vi pha lodng, két qua nghién cau cho thay: s chung cé biéu hién
kiéu gen ma khong c6 biéu hién kiéu hinh chiém ty 1¢ cao ¢ tat ca cac
loai mau: mau phan dong vat nudi 1a 71,7%, phan nguoi 1a 58,1%).
Trong s6 160 ching mang gen mcr-1 c6 biéu hién kiéu hinh khang
colistin, da s6 c6 MIC colistin 1a 4 pg/ml -128/160 chang (chiém 80%
sb chung khang colistin). Cac chung E. coli mang gen mcr-1 c6 biéu
hién kiéu hinh khang colistin duoc tim thiy & trén ca 4 loai mau: phan
nguoi, phan dong vat nuéi, thirc an va nudce (Bang 3.3).
3.1.5. Ty 1¢ phan bé cia gen mer-1 trén NST va plasmid cia céc
chiing E. coli
Bang 3.4. Sw phan bé cia cac chiing E. coli mang gen mcr-1 nam
trén NST va plasmid

Chiing Chiing Chiing
mang gen | mang gen 2
. x mcr-1 mang gen S S Tong

Loai mau S mcr-1 nam | mcr-1 nam X
: subtype mcr-1 nam - A i)

trén NST tren. t\ren NST

Plasmid va Plasmid
PN mecr-1.1 10 35 0 45
PDVN mcr-1.1 5 23 1 29
TA mer-1.1 3 0 0 3
N mcr-1.1 5 4 1 10
Tong so mcr-1.1 23 62 2 87

p <0,001

* Ghi chu: PN: phan nguoi; PPDVN: phdn dong vdt; TA: thire an; N:

nuwoc
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Nhan xét: Gen mer-1 khéng colistin ¢ cac ching E. coli duoc tim thay &
ca trén NST va plasmid. S6 luong gen mer-1 nam trén plasmid chiém 71,2%
(n=62) va trén NST 1a 26,4% (n=23). Pic biét c6 2 ching c6 gen mer-1 nam
dong thoi trén NST va plasmid trong d6 01 ching phan 1ap tir nuéc va 01
chung tir dong vat. 100% gen mer-1 c6 subtype la mer-1.1
3.2. Pic diém sinh hec phan tir caa cac chiing vi khuén E. coli mang
gen mcr-1 phan lap dwgc trong nghién ciu
3.2.1. Méi lién h¢ vé kiéu gen gi@a cac ching vi khuan mang gen
mcr-1

Xbat

H026-AS2.1
H202-HS138 1
H117-HS23.2
H175-HS119.1
. H175-HS202 |}
H175-HS202 3
H127-AS18.2
H252-HS246.1
H252-HS246 2}2
H266-HS238.2
H194-HS77.3
H175-HS119.2

1

H236-HS234 2}
H236-HS234.3
HO001-HS13.2
¥ Hoas.AST74 2} %
HO46-AS74.3

3

H114-HS61.3
H147-F69.2
H314.AS119.1
H321-W171 1} 5
H321-W171.2
H199-AS39.2
H026-HS6.1
| H248-HS216 2}5
H264-HS216.2,
H194-HS73.1
H194-HS73.2 b
H023-HS194.2
H193-HS2.2
) H212-HS79.2
H275-AS114 3}
H275-AS114 4.
H321-AS111.1
H154-AS71.1 }e
H154-AS71.3

8

H154-A52-71.1
H276-AS116 2} -
H276-AS116 4.
H131-HS46.5 #2
H001-HS12.3
H119-W15.2
HO043-HS169 2
H043.-HS169 4 } 1
H043-HS169 5
H026-HS5 1
msrsez 3
H306-W175.3
H321-W169.2
Hazt-wies al 12

Hinh 3.2: Hinh dai dién Cay pha hé thé hién méi lién hé kiéu gen
cia cac ching E. coli mang gen mer-1 phan 14p tai Ha Nam
Két qua phan tich kiéu gen cua 240 chung E. coli mang gen mcr-1
bang k¥ thuat PFGE (tir hinh 3.3-3.6) cho thiy céc chung E. coli mang
gen mcr-1 trong nghién cau cd su da dang vé kiéu gen. Két qua phan
tich Phylogenetic tree da xac dinh dwgc 58 cum chung cd kiéu gen
tuong déng cao voi mirc d6 gidng nhau vé kiéu gen > 90%. Trong s6
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céc cum chung cd kiéu gen gidng nhau, cac cum ching c6 cac chung E.
coli mang gen mer-1 gidng nhau duoc phan 1ap tir ciing 1 mau chiém
68.9% (40 cum chung). 18 cum chung giéng nhau con lai 1a cac chung
phan lap dugc tir cAc mau phan nguoi, phan dong vat nudi, thic an va
nudc trong cung mot ho va gitra cac ho khac nhau.
3.2.2. Bdc diém sinh hgc phan ti# ciia cac ching E. coli mang gen
mcr-1 bang ky thugt gidi trinh tze toan bé hé gen
3.2.3.1. Bdc diém phdn bo cdc sequence type ciia cac ching vi khudn E.
coli mang gen mcr-1 trong nghién ciru

Nghién ctru di lya chon dugc 98 chung dé giai trinh tu toan bo b
gen nham phén tich sdu hon vé dic diém sinh hoc phan tir ciing nhu su
phén bé cua cac STs cua cac chang E. coli trong cong dong.

T

3
Y
It

% é;;i g

Hinh 3.7: Cay phan loai core genome va sequence type ciaa cac
chiing vi khuin E. coli mang gen mcr-1 phan Iap tai Ha Nam
Hinh 3.7 cho thiy cac chang E. coli mang gen mcr-1 phan lap tur
phan nguoi, phan dong vat nudi va moi trudng nudc co sy phan bd rat
da dang vé kiéu gen. C6 56 cac sequence types (STs) khac nhau.
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3.3. Két qua xac dinh dic diém plasmid, co' ché lan truyén qua trung
gian plasmid va céu trdc di truyén déng cia cac chiing vi khuin E. coli
mang gen mcr-1

Bang 3.10: S6 lwgng va loai plasmid mang cac gen mer-1

Sb chiing | Kich thuéc
STT | Replicon_formula (In silico) (short read) | (Kb) Loai miu
1 IncFIA 3 150 - 300 Phén ngudi + dong vat
2 IncFIA : IncFIC : rep2327 1 50 -100 Phan dong vat
3 IncFIB : IncHI1B 2 100 - 150 Phan dong vét + nudc
4 IncFIB : IncHI1B : IncHI1B 2 150 - 200 Phan nguoi + dong vat
5 IncFIB : IncHI1B : IncHI1B : IncN | 1 100 - 150 Phén dong vat
IncFIB : IncHI1B : IncHI2A :
6 IncHI2 : IncN 1 >300 Phan nguoi
7 IncFIB : IncHI1B : IncN 2 50 - 150 Phén ngudi + dong vat
8 IncFIB : Incl2 1 <50 Phan ngudi
IncFIC : rep2244 : IncHI2A :
9 IncHI2 1 >300 Phan nguoi
10 IncHI1B 3 50 - 100 Phén ngudi + nude
11 IncHI1B : IncHI1B 1 100 - 150 Phén ngudi
12 IncHI1B : IncHI1B : rep2327 1 50 - 100 Phén nguoi
13 IncHI1B : IncHI2A : IncHI2 2 200 - 300 Phan dong vat
14 IncHI1B : IncHI2A : IncHI2 : IncN | 4 >300 Phan nguoi + dong vat
15 IncHI1B : IncX1 2 100 - 150 Phén nguoi + dong vat
16 IncHI1B : IncX2 1 100 - 150 Phan nguoi
17 IncHI1B : rep2327 1 100 - 150 Phan dong vat
18 IncHI2A : IncHI2 3 200 - 300 Phén ngudi + dong vat
19 IncHI2A : IncHI2 : Incl2 2 >300 Phan nguoi
20 IncHI2A : IncHI2 : IncN 1 200 - 300 Nudc
21 IncHI2A : IncHI2 : IncY 2 200 - 300 Phén ngudi + dong vat
22 IncHI2A : Incl2 : IncN : IncHI2 1 200 - 300 Phan nguoi
23 | Inci2 8 50 - 100 Phan ngudi + dong vatt
nuoc
24 IncN 1 50 - 100 Phan dong vat
25 IncP 7 50 - 100 Phan nguoi + dong vat
26 IncX1 1 <50 Phan nguoi
27 IncX4 5 <50 Phén ngudi + dong vat
28 undetected 6 <50 Phén ngudi + dong vat

C6 nhiéu loai plasmid mang gen mcr-1, trong d6 c6 cac plasmid
mang mdt don vi sao chép (single replicon) va plasmid mang nhiéu don
vi sao chép (multireplicon). Su két hop cuia cac loai replicon don trén
tao ra 20 loai multireplicon plasmid khac nhau. Cac replicon don
thudng gap trong cong dong 1a Incl2 (n=8, 12,1%), IncP (n=7, 10,6%),
InX4 (n=5, 7,6%)
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3.3.3. Xdc dinh cdu trdc cia cac yéu té di truyén di dgng mang gen
mcr-1

Hinh 3.8: C4u trac plasmid Incl2 mang gen mer-1
Str dung dit liéu long-read va short-read dé so sanh trinh tu cua
plasmid Incl2 cia phan ngudi, dong vat, nudc trong cong ddng nghién
ctiru va mau tir 1am sang véi pVNHNO08-47-Ani-mau den ctia phan dong
vat, pVNHNO08-76-Wa-tim la cia mau nudc, pVNHNO08-39-Hu-mau
hong 1& miu cua phan nguoi, pVN-NHTD-48 va pVN-NHTD-64-mau
xanh lam va xanh da troi la caa bénh nhén trén [am sang

W oVNHNOB84-H

PVNHNOB-IncHIZ/IncHI2AlINGN
W pVNHNOB-86-An
mer-1.1

229756 bp

opE_inc parm be

Hinh 3.9: Céu truc plasmid IncH12/IncHI2A/IncN mang gen mcr-1

Str dung dit liéu long-read va short-read dé so sanh trinh tu cua
plasmid IncHI2/IncHI2A/IncN cta phan nguoi va dong vat. pVNHNO8-
84-Hu-mau den la cta phan nguoi, pVNHNO08-86-An-mau tim la cua
dong vat
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Animal-VNHNO819

FOOod- VNHNO811

Human- VNHNO815

Human- VNHNO0898

Human-VNHNO0894

Animal-VNHNOB06

1 kb

Hinh 3.10. C4u truc di truyén déng transposon ciia 6 miu dai dién cia
gen mcr-1 trén NST cua cac chiang E. coli phén 1ap tir phan nguoi, dng
vat, thirc an trong nghién ctru. ISApll: miii tén mau xanh lam; gen mcr-
1: miii tén mau d6; PAP2: miii tén mau xanh da troi.

CHUONG 4. BAN LUAN

4.1. Ty 18 vi khuin E. coli mang gen mcr-1 khang colistin phan lap
dwoc tir ngudi, déng vat nudi, thuc phadm va nwéc tai x& Thanh Ha
huyén Thanh Liém, Ha Nam giai doan 2015

4.1.1. Ty I¢ vi khuén E. coli mang gen mcr-1 khdng colistin phén lip
dwoc tiv nguwoi, dpng vit nuéi, thiwe phim va nuée

Két qua nghién ctru cta ching toi tai cac ho gia dinh tai xd Thanh
Ha, huyén Thanh Liém, tinh Ha Nam cho théy ty 1¢ cac mau c6 chira
chung E. coli mang gen mcr-1 khang colistin cao & nguoi va dong vat
nudi khi so sanh véi cac nghién ciru ctia Liu va cs & Trung Quéc, ty 18
tuong tng la 36.6% va 34,4%, chung E. coli mang gen mcr-1 khang
colistin ciing tim thay & cic mau thirc an tai cac ho gia dinh (3.8%) va
mau nudc bao gdm nudc nudc giéng sinh hoat, nudec mua, nudc tudi
(8.4%) (Bang 3.2).

Nghién ciru ndy cua chung toi 1a nghién ctru dau tién tai Viét Nam
khao sat dong bo thuc trang cac ching E. coli mang gen mcr-1 ca &
nguoi, dong vat va moéi truong (nudc, thirc an) cia mot khu vuc thudc
nong thon Béc B9.
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Céc nghién ciru tai Trung Qudc, Nhat Ban, Phap trén phan dong
vat, phan noéng dan, thirc an trong thdi gian 2015-2016 cho thay ty 18
cac ching E. coli mang gen mcr-1 tuong Ung la 21% chung E. coli
mang gen mcr-1 & phan dong vat & Trung Quéc; 8,47% va 4,84% E.
coli mang gen mcr-1 & phan dong vat va ¢ phan nguoi nong dan lam
vi€c tai nong trai tai Nhat; Tai Phap 5,9% E. coli mang gen mcr-1 &
thtrc an.
4.1.2. Mire dp nhgy cam colistin cia cac ching E. coli mang gen
khang mcr-1

Trong sb 398 chung E. coli mang gen mcr-1 phan 1ap dugc ¢6 160
chiing (40,2%) c6 biéu hién kiéu hinh khang colistin (MIC >2ug/ml), cac
chung E. coli biéu hién kiéu hinh khang colistin comang gen mcr-1 gip &
ca 4 loai mau (phan nguoi, phan dong vat, nude, thirc an) (Hinh 3.1). Cac
chung E. coli mang gen mcr-1 khang colistin ¢c6 MIC = 4pg/ml chiém ty
1& nhiéu nhat (80%), tuy nhién c6 21 chung c6 MIC >16 (5,2%) bao gdm:
5 chung phan 1ap tir mau phan nguoi, 4 ching tr mau phan dong vat, 7
chung tir mau nude va 5 chung tir thirc an. Mot sb nghién ctu trén thé
gidi cling thay ti 18 biéu hién kiéu hinh cua cac ching E. coli mang gen
mer-1 cao nhu trong nghién ctru ciia Katarzyna Cwiek va cs tai trang
trai & Ba Lan thdy co 52,9% céc ching E. coli mang gen mcr-1 ¢6 biéu
hién kiéu hinh va 88.8% c6 MIC colistin 1a 8 pg/ml. Mot sé cac nghién
ctru khac trén thé gidi cling thdy két qua MIC colistin cac chung E. coli
mang gen mcr-1 phéan 1ap tir cac trang trai chi yéu 1a 8 pg/ml.
4.1.3. Sw phé bién ciia cac chiing E. coli mang gen mcr-1 trén NST va
plasmid

Khi giai trinh tu toan bo bé gen cua 87 chiung E. coli mang gen
mcr-1, nghién cau cua ching t6i xac dinh dugc gen mer-1 nam trén ca
NST va plasmid, tuy nhién ty 1& gen mcr-1 nam trén plasmid cao hon
nhiéu so voi nam trén NST (71,3% so Véi 26,4%- p<0.001). Toan bo 87
chung E. coli ¢éu mang gen mcr-1 cé subtype mer-1.1. Nghién ctu cua
chung t6i ciing xac dinh dugc 2 ching (2,3%) E. coli ¢cd gen mer-1 nam
trén ca nhiém sic thé va plasmid bao gom 1 chang phan lap tir phan
dong vat va 1 chung phan lap tir nuéc.
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Nhiéu nghién ciru ghi nhan gen nay ton tai trén plasmid, tuy nhién,
mot s6 nghién ctru da tim thay cac ching E. coli mang gen mcr-1 nam
trén NST.

4.2. Pic diém sinh hoc phan tir ciia cac ching vi khuan E. coli mang
gen mcr-1 phéan 1ap dwoc trong nghién cau

4.2.1. Méi lién h¢ vé kiéu gen ciia céac ching E. coli mang gen mcr-1
bang ky thugt PFGE

Két qua PFGE cho thay céc ching E. coli mang gen mer-1 ¢6 su rat
da dang vé kiéu gen (hinh 3.3 dén 3.6). Céc chung E. coli mang gen
mcr-1 ¢6 méi lién quan dén nhau véi d6 twong ddng vé kiéu gen > 90%
chiém 61,3% (147/240 chung) duoc phan bé trong 58 nhom kiéu gen.
38,7% cac chung (93/240) khong cd méi lién hé vé kiéu gen va c6 su
phan b kiéu gen da dang.

Két qua danh gia cac méi lién hé kiéu gen bang ky thuat PFGE,
chiing t6i thay cac chang E. coli mang gen mcr-1 tai cong déng nghién
ctu cua chdng t6i vira ¢6 tinh én dinh vé& cac kiéu gen, tao ra céc
nhom kiéu gen lay truyén trong cac ho gia dinh, vira c6 tinh da dang
véi cac kiéu gen khong c6 méi lién quan. Két qua nay pht hop véi su
phan bé gen mer-1 trén NST va plasmid da duoc 1am rd ¢ phan trén.
4.2.2. Pgc diém sinh hgc phan t# cia cac ching E. coli mang gen
mer-1 bang ky thugt gidi trinh tze toan b bg gen

Nham nghién ctru sau hon vé co ché lan truyén cua céc chung E.
coli mang gen mer-1 trong cong dong tai mot ving ndng thon Bic Bo
Viét Nam, nghién ctru cua chung t6i da lya chon 87 chung E. coli mang
gen mcr-1
4.2.3.1. Pdc diém phén bé cdc sequence type ciia cdc ching vi khudn E.
coli mang gen mcr-1 trong nghién ciru

Két qua giai trinh ty 87 chung E. coli mang gen mer-1 short-read,
trén cay phan loai core genome va sequence type (hinh 3.6) cho thay
trong 94 chung (7 chung phan 1ap tir bénh pham 1am sang), c6 56 céc
STs khéc nhau. Cac STs thuong gap chung cho ca 4 loai mau bao gom
ST10 (n=10, 11%), ST48 (n=9, 9%) va ST206 (n=8, 8%). ST10la ST
thuong gap cua cac chung E. coli mang gen mer-1 trong khu vuc va trén
thé gigi & ca nguoi, dong vat va moi truong. ST48 1a ST duoc ghi nhan
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nhiéu tai Trung Qudc trén céc chang E. coli mang gen mcr-1 phan lap
tu dong vat.

Chung E. coli mang gen mcr-1 ¢d ST206 la chung it gap, duoc ghi
nhan rai rac trén dong vat va ¢ bénh nhan trén 1am sang. Tuy nhién chang
nay lai 1a chung ndi troi c6 ca & nguoi, dong vat va trong mdi truong
nudc trong nghién ciu cia chung t6i nhung chua tim thiy & cac chang
thu nhan tir 1am sang.
4.2.3.2. Xac dinh cdc ddc diém plasmid cia cdc ching vi khuan E. coli
mang gen mcr-1

Phén tich mé phong trén may tinh cac plasmid mang gen mcr-1 cua
64 chung dwa trén di liéu giai trinh tu short-read cho thay cac plasmid
ton tai ¢ 2 dang: cac plasmid 1 don vi sao chép duy nhét (single-
replicon plasmid) va cac plasmid c6 nhiéu don vi sao chép két hop voi
nhau trong cling mot yéu té di truyén dong (multi-replicon plasmid)..
Day 1a nghién ctru dau tién cua Viét Nam xac dinh céc loai don vi sao
chép cua plasmid cua cac chung E. coli mang gen mer-1 trén tit ca cac
loai mau (nguoi, dong vat, moi trudng) trong cong dong bang ky thuat
WGS. Nghién ctru ciaa Malhotra-Kumar va cong su da giai trinh tu 1
chung E. coli mang gen mcr-1 phéan 1ap tai trang trai & Van Lam, Hung
Yén xac dinh ¢6 4 loai plasmid la IncFll, IncF1A, IncF1B va IncX1
replicon. Nghién ctru caa Yamaguchi va cs trén mau phan nguoi tai tinh
Thai Binh nam 2017 cting ghi nhan 5 loai plasmid chi chira 1 don vi sao
chép la Incl2, IncP1, IncHI2, Inc X4 va IncY.

Két qua trén ciing cho thiy tinh da dang cua cac plasmid cia cac
chung E. coli mang gen mcr-1 trong cong dong, thé hién nhiéu nhat
trong cong dong ngudi khoe manh. Céac plasmid co kich thudc rat da
dang, kich thudc plasmid nho nhiat 1a <50 Kb, plasmid 16n nhét c6 kich
thuéc >300 Kb. C6 7 loai plasmid chia 1 don vi sao chép mang gen
mcr-1 duoc phét hién tir 29 chung trong cac mau nghién ciru bao gom la
Incl2 (n=8, 12,1%), IncP (n=7, 10,6%), InX4 (n=5, 5, 7,6%), IncFIA
(n=3, 4,5%), IncHI1B (n=3, 4,5%), IncN (n=1, 1,5%) and IncX1 (n=1,
1,5%) tim thdy & nguoi, dong vat va nudc. Cac loai plasmid chira nhiéu
don vi sao chép mang gen mcr-1 trong nghién ctu phat hién duoc bao
gom su két hop cua cac loai plasmid IncHI2, IncN, IncX1 and IncR. C6



21

20 loai don vi sao chép khéc nhau véi su két hop cua cac loai plasmid
IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY, IncX1 va Incl2, duoc
tim thay trong 31 chung E. coli ¢ nguoi, dong vat va nudc.

Dé danh gia co ché lan truyén qua trung gia plasmid, ching toi lva
chon mét sb ching E. coli mang gen mer-1 nam trén céc loai plasmid
khac nhau dé 1am ky thuat tiép hop.
4.2.3.3. Xdc dinh ché lan truyén qua trung gian plasmid cia cdc ching
vi khudn E. coli mang gen mcr-1

Két qua thir nghiém tiép hop da thanh cong truyén gen mer-1 tir
chung cho sang chung E. coli J53 17/24 ching (70,8%) bao gom ca cac
chung c6 plasmid chira mot don vi sao chép va plasmid chtra nhiéu don
vi sao chép (Bang 3.12). Két qua cho thiy cac chung E. coli mang gen
mcr-1 nam trén plasmid trong cong dong nghién ciu bao gdm ca
plasmid chira mét don vi sao chép va plasmid chira nhiéu don vi sao
chép déu c6 kha ning truyén gen mcr-1 cho cac chung khéc. Thir
nghiém nay cua chang tdi c6 ti 1& truyén gen thanh cong cao hon nghién
ctu cua L& Qudc Phong va cs. C6 thé do ching tdi chon cac ching da
biét c6 gen mcr-1 nam trén plasmid va s dung chang nhan khéc nhau
dan dén su khéc biét nay.
4.2.3.4. Xdc dinh cau tric di truyén déng cia cdc ching vi khudn E.
coli mang gen mcr-1

Chung toi da tién hanh giai trinh ty 10 chung dai dién cho 6 don vi
sao chép cua plasmid sir dung phuong phap MinlON (Oxford Nanopore
Technologies) giai trinh tu nanopore. Két qua cua ky thuat long-read da
khing dinh nhiing phat hién caa két qua mé phong trén may tinh cua k§
thuat short-read bao gdom 3 loai plasmid chtra don vi sao chép duy nhat
Incl2 (n=2), IncP (n=1), InHI2 (n= 1) va 2 plasmid cht:a nhiéu don vi sao
chép IncHI2 va IncHI2A trong cong dong. Chiing tdi ciing sir dung 2
chung c6 ngudn gbc tir 1am sang dé so sanh. Nanopore ciing duoc Sir
dung dé xac dinh gen mecr-1 nam trén NST (n=2).

Két qua cho thay plasmid Incl2 mang gen mcr-1 cua céc chung
E.coli phan lap & cac mau thu thap tir dong vat ciing giéng voi plasmid
Incl2 cua cac chung E.coli phan 1ap & cac mau thu thap tir nguoi trong
cong dong (ty 16 bao phu :90%) va ciing gidng véi Incl2 tir bénh nhan
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trén 1am sang (ty 1é bao phi:98%) vai khoang dong nhat tir 81%-100%
(Hinh 3.8). Chung t6i ciing quan sat thay ty 1¢ bao phu 100% khi so
sanh trinh tu trén dit liéu long-read caa 2 plasmid chtra nhiéu don vi sao
chép Inc (HI2:HI2A:N) tir chung E. coli phan lap tir phan ngudi va
dong vat (Hinh 3.9). Két qua nay goi y rang su c6 mat cua plasmid
mang gen mcr-1 cta cac ching E. coli 1a do su lay truyén ngang trong
cong déng vi khuén cua nguoi, dong vat, moi truong va bénh nhan trén
Iam sang.

Chung t6i ciing dung cdu tric cua transposon cua 10 ching dai dién
dua trén dit liéu thu duoc tir nén tang k¥ thuat Nanopore. Co 6 dang cAu
tric khac nhau cua gen mcr-1 v6i su ¢6 mat hoac khong c6é mat cia
ISApl1 di duoc phat hién trén ca NST va plasmid. Trong sé cac chung
mang gen mcr-1 trén NST (n=6) c6 5 chung c¢6 chtra ddy du ciu trac cia
transposon Tn6330 la ISApl1l-pap2-mcr-1-ISApll. Mot ching con lai ¢o
su két hop gitra ISApI1 va 1S91 (ISApl1-mer-1-1S91) (Hinh 3.10). C6 2
bién thé (ISApl1 va IS1A) chiing t6i tim thay ¢ 2 plasmid chira nhiéu don
vi sao chép Inc (HI2:HI2A) va Inc(HI2:HI2A:N) plasmid (mau
PVNHNO08-95 and pVNHNO08-84). Chung t6i khéng phat hién dugc
transposon Tn6330 diy du duoc trén plasmid. Tuy nhién, Yamaguchi va
cong su lai phat hién transposon Tn6330 ddy du ISApll-pap2-mcr-1-
ISAplI trong nghién ctru ctia minh.

Tom lai, nghién ciu caa ching tdi thay rang c6 sy xuat hién vai ti
I& cao cac ching E. coli mang gen mer-1 trong cong dong tai mot xa
thudc viing néng thdn Bac Bo ¢ Viét Nam. Cac ching ndy nam trén ca
NST va plasmid. Cac két qua gen hoc gidng nhau ciing goi y 6 su lay
lan gitra nguoi va dong vat théng qua thuc an va méi truong nudc 6
nhiém véi E. coli mang gen mcr-1. Qua d6, ching toi ciing thay rang
viéc giam sat tinh khang colistin can phai c6 sy danh gia va giam sat
dong bo ca o trén nguoi, dong vat va moi truong 6 nhidm. Céc giai phéap
giam thiéu su gia tang ty 1& dé khang colistin khong chi giam sat sir
dung khang sinh colistin trén 1am sang hay ngan chan viéc sur dung
colistin trong chan nudi ma con can phai dwa ra cac bién phap dé giam
thiéu sy & nhiém thirc dn va méi trudng nudc vai cac chang E. coli
mang gen mcr-1.
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4.3. Han ché va huéng nghién ciu tiép theo

Nghién ctiu c6 gisi han vé thoi gian, kinh phi, ¢c& mau thyc hién va
trong khudn khé cua mét luan &n nghién ciru sinh khéng thé giai quyét
duogc toan bo cac van dé lién quan toi khia canh dich t&, vi sinh va sinh
hoc phan t. Vi vay can thiét c6 cac nghién ctu tiép theo dé lam séng
t6 nguon truyén nhidm, céc yéu té nguy co va chirng minh nguy co lay
lan cua vi khuan E. coli mang gen mcr-1 trong cong ddng tir nhiéu
ngudn khac nhau nhu thirc an, dat, nuéc thai... Ngoai ra ciing can thiét
c6 cac nghién ctru can thiép nham dua ra cac giai phap nham han ché
sy lay nhiém va lan truyén cac vi khuan E. coli mang gen mer-1 néi
riéng va cac vi khuan khang khang sinh néi chung trong cong dong.

Trong muc tiéu 2, chdng t6i c6 mong muédn c6 thé so sanh dugc
dic diém sinh hoc phan tir cua cac chung E. coli mang gen mcr-1 trong
nghién ctu véi mot sb ching E. coli phan lap duoc tai mot sé ving tai
Viét Nam giai doan 2016 — 2018 dé xem cd sy thay ddi vé mit gen hoc
hay khong. Tuy nhién ching t6i khéng thuc hién dwoc do chi co thé thu
thap duoc dit liéu cua mot s6 lwong nho chiang E. coli mang gen mer-1
trén 1am sang (n=7) dé so sanh. Vi vy can c6 nhiing nghién ctru tuong
tu tiép theo trén cong dong dé co thé danh gia duoc sy thay doi theo
thoi gian caa cac ching E. coli mang gen mer-1 trong cong dong.

KET LUAN

Nghién ciru ddc diém sinh hoc phan tir caa cac chung E. coli mang
gen mcr-1 chiing tdi ¢6 két luan sau day:

1. Ty I¢ chung E. coli mang gen mcr-1 tai xa Thanh Ha, huyén
Thanh Liém tinh Ha Nam ¢ muc rit cao & ca mau phan nguoi, phan
dong vat, thirc an va moi truong nudc: ty 1€ twong tng la 36,6% va
34,4%, 3,8% va 8,4%.
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2- Céc chung E. coli ¢ gen mcr-1 nam trén ca NST va plasmid
nhung ty 1é nim trén plasmid cao hon: 71,3% nam trén plasmid so véi
26,4% nam trén NST- p<0.001.

- Phan tich méi lién hé kiéu gen bang ky thuat PFGE cho thay c6 18
nhém kiéu gen giéng nhau dugc phan lap tir cac h khac nhau va/hoic
cac loai mau khéc nhau.

- Trong sb 87 chung E. coli mang gen mer-1 duoc giai trinh ty toan
bo bo gen cd 56 cac ST khac nhau trong d6 c¢6 cac ST thuong gap
chung cho ca 4 loai mau phan ngudi, dong vat, thirc in va nuéc bao
gom ST10 (n=10, 11%), ST48 (n=9, 9%) va ST206 (n=8, 8%).

- Cac plasmid cé kich thudc rat da dang, kich thudc plasmid nho
nhéat 1a <50 Kb, plasmid 16n nhit cé kich thugc >300 Kb. C6 7 loai
replicon don mang gen mcr-1 dugc phét hién tir 29 chiing trong cac mau
nghién ciru bao gdm 1a Incl2 (n=8, 12,1%), IncP (n=7, 10,6%), InX4
(n=5, 5, 7,6%), IncFIA (n=3, 4,5%), IncHI1B (n=3, 4,5%), IncN (n=1,
1,5%) and IncX1 (n=1, 1,5%) tim thdy & ngudi, dong vat va nuéc. C6 20
loai plasmid chira nhidu don vi sao chép khéc nhau véi su két hop cua cac
loai plasmid IncFIA, IncFIB, IncHIL1B, IncHI2, IncN, IncY, IncX1 va
Incl2, dwoc tim thay trong 31 chung E. coli ¢ nguoi, dong vét va nudc.
Su két hop hay gap nhét 12 gitra IncHI2 véi cac replicon khéc (n= 23, 4%)
va IncH vaéi IncF (n= 12, 33%).

- Két qua cho thay plasmid Incl2 mang gen mcr-1 tir dong Vat ciing
giong vai plasmid Incl2 tir nguoi trong cong dong (ty 1é bao phu :90%)
véi khoang dong nhat tir 81%-100%.

- Trong s6 cac ching mang gen mcr-1 trén NST (n=6) ¢6 5 chung
¢6 chira day du cau tric cua transposon Tn6330 1a ISApl1-pap2-mer-1-
ISApll. Mot ching con lai ¢6 sy két hop giita SApll va 1S91 (ISApl1-
mcr-1-1S91)



