BO GIAO DUC VA PAO TAO BOY TE
VIEN VE SINH DICH TE TRUNG UONG

NGUYEN THI TUYET MAI

PAC PIEM SINH HQC PHAN TU
CUA Escherichia coli MANG GEN mcr-1

KHANG COLISTIN PHAN LAP TU NGUOI VA VAT NUOI,
THUC PHAM VA NUOC TAIl XA THANH HA, HA NAM,
NAM 2015

LUAN AN TIEN SY Y HOC

HA NOI - 2022




BO GIAO DUC VA PAO TAO BOY TE
VIEN VE SINH DICH TE TRUNG UONG

NGUYEN THI TUYET MAI

PAC PIEM SINH HQC PHAN TU
CUA Escherichia coli MANG GEN mcr-1
KHANG COLISTIN PHAN LAP TU NGUOI VA VAT NUOI,
THUC PHAM VANUOC TAI XA THANH HA, HA NAM,
NAM 2015

Chuyén nganh  : VI SINH Y HOC
M4 s6 162720115

LUAN AN TIEN SY Y HOC

Ngudi huéng dan khoa hoc:
1. TS. TRAN HUY HOANG
2. PGS.TS. VU THI TUONG VAN

HA NOI - 2022




LOlI CAM ON

Loi dau tién tdi mudn bay to 1ong biét on sau sac toi TS. Tran Huy Hoang,
Pho truong Khoa Vi khuan- Vién Vé sinh dich té Trung wong, 1a thay huéng dan
khoa hoc, di ludn giup d& t6i, tan tinh truyén dat nhiing kién thic va kinh nghiém
quy bau dé tdi c6 thé hoan thanh luan én.

T6i xin bay to 1ong biét on sau siac dén PGS. TS. Vii Thi Tuong Van, nguyén
Truong khoa Vi sinh-Bénh vién Bach Mai, 13 gido vién dong huéng din, da ludn
nhiét tinh gitip d&, khdng chi truyén dat kién thac, kinh nghiém chuyén mén quy
bau ma ca nhitng bai hoc trong cudc séng trong sudt qué trinh hoc tap va thuc hién
nghién ctru dé t6i cd thé hoan thanh luan an nay.

T6i xin bay to o1 cam on sau sic dén Ths. Vil Thi Ngoc Bich-nghién ctu sinh
thuoc Bon vi nghién ctru 1am sang Pai hoc Oxford Viét Nam (OUCRU), nguoi ban
ludn dong hanh cuing t6i trong suét qua trinh thuc hién dé tai, ludn sin sang hop tac,
hd tro va chia sé nhitng kinh nghiém quy bau vé giai trinh tu gen trong sudt qua trinh
t6i thue hién céc nghién ciru, tao diéu kién thuan loi cho ti hoan thanh luan &n nay.

T6i xin bay to loi cam on chéan thanh t6i TS. Tran Diéu Linh-Phong Quan ly
chat lugng -Vién Vé sinh dich t& Trung wong dé chia sé nhiing kién thtc va kinh
nghiém thuc té quy bau vé nghién ctu va giai trinh tu gen.

TOi xin chan tranh cam on Ths Pham Duy Thai- nhan vién phong nghién cau
Khang Khang sinh di hd trg tdi rit nhiéu trong thuc hién cac kg thuat kho trong
nghién ciru nhu k¥ thuat PFGE.

T6i xin chan thanh cam on em Vi Thi Thu Hién, Hoang Thi An Ha, Hoang Thi
Mai Huong -Cac hoc vién cting hoc tai Phong nghién ctu khang khang sinh da ho tro
t6i, cing nhau ban bac, chia s¢ kinh nghiém trong suét qua trinh tdi 1am nghién ctu
tai Phong Khang khang sinh cua Vién Vé sinh dich t& Trung wong.

T6i xin chan thanh cam on em Thuong, em Diép cua Trung tam nghién cau
Oxford da déng hanh cling tdi trong sudt qua trinh thuc hién cac ky thuat giai trinh

tu gen.



T6i xin bay loi cam on chan thanh t6i TS Truong Thai Phuong va lanh dao
Khoa Vi sinh, cac anh chi em phong Virus mién dich va sinh hoc phan ta, phong
moi trudong, phong KSP cuing tap thé khoa Vi sinh da hd tro, tao diéu kién cho toi
hoc tap va hoan thanh luan an nay.

Toi xin bay té l1ong cam on chan thanh téi cac ban hoc vién cung hoc nghién
ctiu sinh, cac anh, chi va cac ban cia Phong thi nghiém Khéang sinh Khoa Vi khuan,
Vién Vé sinh dich t& Trung uwong va cia OUCRU da quan tam, gitup dd, hd tro toi
trong qua trinh thuc hién nghién ctru va hoan thanh luan an.

TOi xin gui 1o tran trong cam on téi:

—Ban giam déc, Khoa Vi sinh bénh vién Bach Mai

—Ban giam ddéc cung toan thé can bo Khoa Vi khuan, vién Vé sinh dich t&
Trung vong.

T6i xin tran trong cam on quy NAFOSTED di hd tro kinh phi tir dé tai M4 sé:
108.02-2017.320 do tién sy Tran Huy Hoang lam cha nhiém dé ching toi c6 thé
hoan thanh nghién nay.

Cubi cuing t6i xin ghi nhé cong on sinh thanh, nudi dudng, day db cua cha me
t6i, cha me chdng va su ung ho, dong vién, thuong yéu, cham soc, khich 1& cua
chdng, con va cac anh, chi, em nhitng ngudi ludn & bén t6i, 1a chd dua viing chic dé
t0i yén tam hoc tap va hoan thanh luan an.

Ha Ngi, ngay......thang......... nam 2022

Nguyén Thi Tuyét Mai



LOI CAM DOAN

Toi 1a Nguy&n Thij Tuyét Mai, nghién ctu sinh khda 36, Vién vé sinh
dich t& Trung wong, chuyén nganh Vi sinh y hoc, xin cam doan:

1. Pay 1a luan an do ban than ti truc tiép thuc hién dudi sy huéng dan
cta TS. Tran Huy Hoang va PGS.TS. Vii Thi Tuong Van.

2. Cong trinh nay khong tring lap vai bat ky nghién ctu nao khac da
duoc cong bb tai Viét Nam.

3. Cac sb liéu va théng tin trong nghién ciu 1a hoan toan chinh xac,
trung thuc va khach quan, da duoc xac nhan va chap thuan cia co so noi
nghién cuu.

T6i xin hoan toan chiu trach nhiém trudc phép luat vé nhiing cam két nay.

Ha Noi, ngay.......... thang.......... nam 2022

Ngudi viét cam doan

Nguyén Thi Tuyét Mai



- ADN

- AK

- A. baumanni
- bp

- CAZ

-CIP

- CLSI

-CS
-CTX

- E. Coli
- ESBL

- FEP
-GM
- IMP
-1S

- K. pneumoniae
- KKS

- KS

- LB

- mcr-1

- MEM

- MIC

- MLST

- NST

-N

- PCR

-PN

- PPVN

- PFGE

- P. aeruginosa
- Replicon plasmid
-TA

- WGS

DANH MUC CHU VIET TAT

AXxit deoxyribonucleic

Amikacin

Acinetobacter baumanni

cap bazo

Ceftazidime

Ciprofloxacin

Vién Tiéu chuan 1am sang va Phong xét nghiém
(Clinical and Laboratory Standards Institute)
Colistin

Cefotaxime

Escherichia coli

Enzym ly giai vong B-lactam phé rong
(Extended-spectrum B-lactamase)

Cefepim

Gentamicin

Imipenem

Trinh tu chen (Insert sequence)

Klebsiella pneumoniae

Khang khang sinh

Khang sinh

Luria-Bertani

Mobilized colistin resistance 1 hoac mediated colistin
resistance 1

Meropenem

Nong d6 tc ché t6i thiéu (Minimal Inhibitory Concentration)
Phan loai trinh tu da vi tri (Multi Locus Sequence Typing)
Nhiém sac thé

Nuoc

Phan tng chudi (Polymerase Chain Reaction)

Phan nguoi

Phan dong vat nudi

Dién di xung truong (Pulsed-field Gel Electrophoresis)
Pseudomonas aeruginosa

Don vi sao chép plasmid

Thutc an

Giai trinh ty toan bd hé gen vi khuan

(Whole Genome Sequence)



MUC LUC

5L IRV N\ 2 ) O TR 1
CHUONG 1. TONG QUAN TAI LIEU ..o 4
1.1. Khang sinh va su d& KhAng KNANG SINN .........c.cveeveieeieeccee s 4
L1 1. DINh N@RTa. .. 4
1.1.2. CO ChE tAC AUNG......oveieeeeeeeee ettt 4
1.1.3. Su d& KhAng KNANG SINN........oveeeieeiiceeieceee e 5

1.1.4. Cac nguyén nhan giy gia ting va lan truyén cac chang vi khuan khang
KRANG SINN ..o 15
T 0 11 1 | P PRSP UURTOUPRPPR 19

1.2. Vi khuan gram am duong rudt va thyuc trang khang khang sinh cua cac vi
KNUAN gram Am GUONG FUBL......c.ovveeeeereeeeeseeee s et en st neei s eneseesnens 25
1.2.1. Vi khuan gram 4m Guong FUOL..........coovveereveeereeeeeeseeeeeeeseseses s 25
1.2.2. Thyc trang khang khang sinh caa vi khuan gram am duong rudt hién nay ... 26
1.3. Pic diém vi sinh vat hoc va tinh hinh khang colistin cua E. coli..................... 27
1.3.1. DAC M Vi SINN VAT NOC .vviveeeeeeeeeeeeeee ettt 27

1.3.2. C4c nghién ciu vé gen mer-1 khang colistin cua E. coli va cac vi khuan
gram 4m dudng rudt trén thé gidi va Viet Nam.........ccccccovveveeeeeeeeee 28

1.3.3. Mot sé dic diém vé gen mcr-1 va plasmid cua cac chang E. coli
KNANG COLISTIN ...oeiiiiiiicie e 32

1.4. Cac ki thuat phat hién khang khang sinh va cac ki thuat sinh hoc phan ta st
dung trong phat hién cac gen khang Khang sinh............cccooeiviie e, 33
1.4.1. Ki thuat phat hién khang khang sinh.............ccccoce i, 33
1.4.2. Cac ki thuat sinh hoc phan tir nghién ctu vi khuan khang khang sinh.... 34
1.4.3. Ky thuat PCR phat hién gen khang khang sinh...........c..ccocoveiiiiciinn 36
1.4.4. K§ thuat RADP PCR .......oiiiiiii et 36
1.4.5. Ky thuat dién di Xung trirONg .......ceeviurieiiiiie et 36
1.4.6. K§ thuat Southern blot phan tich hé gen vi Khuan...........c.cccooovevevveeneees 37
1.4.7. Ky thuat Multi Locus Sequence TYPING......ccvvveeviiieeeeiiiiieeeesiieeee e 37
1.4.8. K¥ thuat giai trinh tur gen.......cooiiee e 38

1.5. Cé4c van dé can giai quyét trong NGNIBN CU ..........c.ovvveeeeeeeeeerenesseeseeennes 38



CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU................... 40

2.1. Dja diM NGNIBN CUU......cvcveveveeeeececeee ettt 40
2.2. Thit KE NGNIBN CUU ... 40
2.3. Thot gian NQNIEN CUU ....cooiiviieiiie e 40
2.4. DO1 tuONG NGNIBN CUU ..ottt 40
2.5. C& MAU NGNIBN CU.......veveveveeeeeeeececece ettt 41
2.6. Phuong phap 1ay mau va K§ thuat Xt nghidm ..........ccceeveveereereereeees e 45
2.6.1. Ki thuat nudi cdy va phan 13p Vi KRUAN ............ccceveveeeeeeeeceeeeee e 45
2.6.2. PCR phat hi€n gen MCr-L.........ccooiiiiiiiieiieiie s 46
2.6.3. Ky thuat dinh danh vi khuan bang may MALDI TOF.........cccccccvvuae.. 48
2.6.4. Ky thuat danh gia ndong d6 khang sinh tc ché tdi thiéu ..............c......... 49
2.6.5. Phan tich mdi lién hé kiéu gen bang ky thuat PFGE .........c.cccoeveveeeenee. 54
2.6.6. K¥ thuat giai trinh ty toan bo hé gen ctia Vi KNUAN ..........coocveveecieiee, 55
2.6.7. K§ thuat tiép hop danh gia sy lan truyén gen mer -1 qua plasmid.......... 58
2.7. Bién 6 va chi SO trong NGNIBN CUU ........cvcveveveeeeieeeeee e, 59
2.8. Phuong phap thu thap thONg tin .......ccceeiiiiii e 60
2.9. XU 1Y VA PhAN tICN SE TIBU ..., 60
2.10. KNONG CNE SAT SO.......veeeeeeeeeeeeeeeeeeee et 60
2.11. Dao dtc trong NGNIEN COU........vveiiiieeiiiic e 60
CHUONG 3. KET QUA NGHIEN CUU ..o 62

3.1. Ty Ié vi khuan E. coli mang gen mcr-1 khang colistin phan lap duoc tir ngudi

va dong vat nuéi, thuc phdm va nudc tai x4 Thanh Ha, Thanh Liém, Ha Nam,

10F:1 00000 R 62
3.1.1. Pic diém chung vé céc loai mau duoc thu thap trong nghién cau.......... 62
3.1.2. Ty I& mau c6 chta chung E. coli mang gen mcr-1 phan lap duoc tir

ngudi ngudi, dong vat nudi, thuc pham va nUGC ......o.vevevevvccereeereans 63
3.1.3. Ty lé chang vi khuan E. coli mang gen mcr-1 phan lap duoc tir nguoi,

dong vat nUBI, thure PhAM VA NUGC ........vvveeeeeeeee e 64
3.1.4. Mtic d6 nhay cam colistin ctaa cac chung E. coli mang gen mer-1 ......... 66

3.1.5. Ty I¢ phan bo cua gen mer-1 trén NST va plasmid cuia cac chung E. coli..... 67



3.1.6. Muc d6 nhay cam khang sinh cua cdc chung E. coli mang gen mcr-1
trong phan nguoi va dong vat nudi, thirc an va nudC........cccvevvvveeiiineennn, 68

3.2. Pac diém sinh hoc phan tir caa cac chang vi khuan E. coli mang gen mer-1

phan 1ap dugC trong NGNIEN ClU........eveiiiieiiiie e 70
3.2.1. Céc gen khang khang sinh cua cac chung E. coli mang gen mcr-1......... 70
3.2.2. Méi lién hé vé kiéu gen giita cac chang vi khuan mang gen mer-1........ 72
3.2.3. Bic diém sinh hoc phan tir cia cac chung E. coli mang gen mer-1 bang

k¥ thuat giai trinh tw toan bo hé gen.........cccoovviiie i, 78

3.3. Két qua xé4c dinh dic diém plasmid, co ché lan truyén qua trung gian plasmid

va cau trac di truyén dong cua cac chung vi khuan E. coli mang gen mer-1......... 80
3.3.1. Xéac dinh dic diém cua cac plasmid mang gen mer-1..........ccceevverennee. 80
3.3.2. Xac dinh kha ning lan truyén gen khang qua trung gian plasmid giira

CAC ChUNG Vi KNUAN ..o 85
3.3.3. Xéc dinh ciu triic cua cac yéu t di truyén di dong mang gen mcr-1......86
CHUONG 4. BAN LUAN .......oooiiiiieeeeeeeeeeeeeee et 89

4.1. Ty 1& vi khuan E. coli mang gen mcr-1 khang colistin phan lap duoc tir
ngudi, vat nudi, thuc pham va nudce tai xa Thanh Ha huyén Thanh Liém, Ha Nam
giai d0an 2014-2015........ooieieie e 89
4.1.1. Mot s6 dic diém vé quan thé thu thap mau nghién ChU..........c.cvcveeeeee. 89
4.1.2. Ty lé vi khuan E. coli mang gen mcr-1 khang colistin phan lap duoc tir
ngudi, dong vat nudi, thuc pham va nuée tai xa Thanh Ha huyén Thanh
Liém, Ha Nam giai doan 2014-2015.........ccccoiveiiiiiiiiiiiiiecee e 90
4.1.3. Muc d6 nhay cam colistin cua cac chung E. coli mang gen mcr-1
KNANG COLISTIN ....oeiiiiic e 92
4.1.4. Sy pho bién caa cac chung E. coli mang gen mer-1 trén NST va plasmid..... 95
4.1.5. Pac diém khang khang sinh cua cac chung E. coli mang gen mcr-1 tai
cong doNg trong NGNIBN CUU............vvrveeeeerereeeeeecesese e s eseseseseeiesennes 96
4.2. Bic diém sinh hoc phan tir cua cac chang vi khuan E. coli mang gen mer-1
phan 1ap dugC trong NGNIEN CHU.......c.eviiieiiieeie e 98
4.2.1. Cac gen khang Khang Sinh..........ccooviiiiiii i 98



4.2.2. Mbi lién hé vé kiéu gen caa cac chang E. coli mang gen mer-1 bang ky
T s =T 100
4.2.3. Pac diém sinh hoc phan ti caa cac chang E. coli mang gen mer-1 bang

ky thuat giai trinh tu toan b DO gen.......ccovvveiiicii e, 102
4.3. Han ché va hudng nghién ciu tiép theo ...........cccceveeeeieieieceee e 110
2 O BN N TR 113
PONG GOP MOI CUA LUAN AN .....oooviiiiieeeeeeeeeeee e 111
KIEN NGHI......oooiiiceeeteeee ettt 115

DANH MUC CAC CONG TRINH CONG BO KET QUA NGHIEN CUU
CUA PE TAI LUAN AN

TAI LIEU THAM KHAO

PHU LUC



Bang 1.1.
Bang 1.2.
Bang 2.1.
Bang 2.2.
Bang 2.3.
Bang 3.1.
Bang 3.2:
Bang 3.3.
Bang 3.4.

Bang 3.5.

Bang 3.6.
Bang 3.7.

Bang 3.8.

Bang 3.9.

Bang 3.10.

Bang 3.11.
Bang 3.12.

DANH MUC BANG

Bang tong hop gen KKS cta cac nhom KS thuong gap........ceee.e... 14
Vi du mét s6 lasmid mang gen khang Khang Sinh...........cccevevveneeee, 35

S6 lwong mau va chang phan lap duoc st dung trong nghién cu..... 42

T6m tit phuong phap 1dy mau va Ky thuat xét nghiém.................... 45
Dién giai két qua doc MIC ctia cac Khang Sinh .........c.ccvevevevverennne, 53

S6 luong cac loai mau thu thap theo céac thon va ho gia dinh tai xa
Thanh Ha, huyén Thanh Liém, tinh Ha Nam nam 2015.................... 62
Ty Ié mau cé chtra chung E. coli mang gen mer-1 phén lap duoc tur
phan nguoi, phan dong vat, thuc pham va nuéC..........coevevvveeeennn, 63
Két qua thir nghiém ndng do we ché tdi thiéu colistin cua cac chung
E. coli mang gen mcr-1 phan 12p dugC.......oovvvveviiiiiiiiiece 66
Sy phén b cua cac ching E. coli mang gen mer-1 nam trén NST va
01 2] .11 o TSSO 67
Két qua thir nghiém nong do khang sinh tc ché téi thiéu véi cac
chung E. coli mang gen mer-L......cccceviieiiie e 68
S6 lugng cac chung E. coli mang gen mer-1 da khang khang sinh.... 69
Phan bé cac gen KKS theo loai mau va ty 1& khang khang sinh cua
CAC MAU QAT NN T ..o, 71
Ty 1& phan bé cac STs trong quan thé céc chung E. coli mang gen
MCr-1 PhAN 1P GUOC....cciiviii i 79

Céc chung E. coli mang gen mcr-1 c6 cung STs chung dugc phan

lap tir cac loai mau trong cling ho gia dinh.........cccceveveveveceeevieeiceenne, 79
S6 luwong va loai plasmid mang C4c gen mer-1..........cccccvevevevevevnene, 81
Cac gen KKS cuing nam trén plasmid mang gen mer-1.........cco........ 82

Két qua thir nghiém tiép hop truyén plasmid giita cac chung vi khuan

E. coli mang gen mer-1 va chiing vi khuan nhan E. coli J53.................. 85



Biéu dd 3.1:

Biéu dd 3.2:

Biéu d6 3.3:

Biéu dd 3.4:

DANH MUC BIEU PO

Ty 1& chung vi khuan E. coli mang gen mcr-1 phan lap duoc tir
ngudi, dong vat nudi, thuc Pham va NUOC. ........c.vevveeeeeeeeeeeeeene, 64
Heatmap su phan b cua cac chung E. coli mang gen mer-1 ¢ 69
NO @ia AINh .o 65
Heatmap sy c6 mat cac gen KKS cua cac chung E. coli mang gen
mcr-1 duge xac dinh bang giai trinh tu toan bo bo gen.................. 70
Biéu do Venn cac loai replicon cua plasmid mang gen mcr-1 caa

CaC ChUNG E. COlIL. oovviiiiiii e 80



Hinh 1.1:
Hinh 1.2:
Hinh 1.3:
Hinh 1.4:
Hinh 1.5:
Hinh 1.6:
Hinh 1.7:

Hinh 2.1.
Hinh 2.2.

Hinh 3.1:

Hinh 3.2:

Hinh 3.3:

Hinh 3.4:

Hinh 3.5:

Hinh 3.6:

Hinh 3.7:

Hinh 3.8:

Hinh 3.9:
Hinh 3.10.

DANH MUC HINH

Co ché tac dung ctia KhANG SINN.......c.cvvviveieeiceecce e, 4
Co ché khang khang sinh cta Vi KNUAN ...........cccceeveieeieccceeeeeen, 8
CAc cO Ché truYEN gBN NGANG ......cvvviveeeeieee e 9
Lay truyén khang khang sinh qua chudi thirc an .........ccccevvveerrrnnnn. 18
Co ché tac dung cua colistin trén mang vi khuan Gram am................. 21
Biéu d phan bé cac nude ¢6 vi khuan mang gen mer-1 khang colistin ... 29
Cau trdc cua 04 plasmid mang gen mcr-1 bang giai trinh tu cua cac
chung E. coli phan 18p dugC: .....cooeviiiii 33
Hinh anh minh hoa két qua pcr phét hién gen mer-1.........coccvvevecene.. 48
Cac budc phan tich dir lieu WGS dé xac dinh cac dic diém phan to
ctiia chiing Mang gen MCI=L1.......cooiiiiiiieiieeiie e s 57
Hinh anh dai dién két qua dién di xung trudng cua dai dién mot sd
chung E. coli mang gen mcr-1 phan 1ap duoC........ccovevviiiiecineennne, 72
Cay pha hé thé hién méi lién hé kiéu gen cua cac chung E. coli mang
gen mcr-1 phan 1ap tai HANamM ..........ccoooveiiieie e, 73
M&i lién hé vé kiéu gen cua cac chang E. coli mang gen mcr-1 phan
14 tai HA NAM (HEP) .....vveeeeece et 74
Cay pha hé thé hién méi lién hé kiéu gen cua cac chung E. coli mang
gen mer-1 phan 14p tai HA Nam (tEP).......oveeeeeeeieeee e, 75
M&i lién hé vé kiéu gen cua cac chang E. coli mang gen mcr-1 phan
14 tai HA NAM (HEP) ...t 76
M&i lién hé vé kiéu gen cua cac chang E. coli mang gen mcr-1 phan
14 tai HA NAM (HEP) ...t 77
Cay phan loai core genome va sequence type caa cac chung vi khuan
E. coli mang gen mcr-1 phan lap tai Ha Nam...........ccccoooee e, 78
CAu truc plasmid InCl2 mang gen MCr-1.......cccoovevvvrireveeereeeeseeeee, 86
CAu truc plasmid IncHI12/IncHI2A/IncN mang gen mcr-1.................. 87

Cau trdc di truyén dong transposon cua 6 mau dai dién cua gen mer-1
trén NST cua céc chung E. coli phan lap tir phan ngudi, dong vat, thirc an
trONG NGNIEN CUUL ..o 88



PAT VAN PE

Str dung khang sinh khéng hop ly trong bénh vién cung vai viéc st dung rong
rdi trong chian nudi, nudi trdng thuy san dé diéu tri, phong bénh va kich thich ting
truong... dan ti tinh trang khang khang sinh (KKS) cua vi khuan gia ting khong
nging va ngay cang tram trong. Dic biét, sy xuat hién gan day cua céc chung vi
khuan gram am mang gen New Delhi metallo-beta-lactamase-1 (NDM-1) khang
carbapenem (carbapenem l1a khang sinh thudc “nhom Iwa chon cubi cung” trong diéu
tri cac truong hop bi nhidm tring do vi khuan gram am sinh enzym ESBLs) [125]
lam cho viéc diéu tri cac bénh nhidm tring ning do cac chung vi khuan gram am
khang carbapenem ngay cang khé khan. Trudc thuc trang do, colistin (khang sinh
nhom polypeptide) di dugc sir dung tré lai nhu 13 khang sinh lya chon cudi cing dé
diéu tri cc bénh nhidém trang do vi khuan gram am da khéng va khang carbapenem.

Mac du colistin bi ngung st dung trén ngudi tur nhirg nam 1970 do ¢6 doc
tinh trén than, nhung khang sinh nay van duoc sir dung rong rii trong chian nudi.
Nam 2015, Liu va cong su lan dau tién phan lap duoc vi khuan E. coli mang gen
Mediated colistin resistence (mcr-1) khang colistin tur thit lon va phan nguoi tai
Trung Qudc. Cung véi phat hién nay tac gia ciing dua ra gia thuyét vé ngudn géc
phat sinh, lan truyén va phd bién cua mer-1 & dong vat va nguoi. Theo d6, mer-1 ¢6
thé phét sinh tir viéc thuong xuyén sir dung colistin trong chin nudi, tai dudng rudt
cac vi khuan duong rudt phoi nhidm véi colistin, hé gen caa ching tién héa va thu
nhan mer-1 ¢é kha ning dé khang colistin. Vi vy, viéc sir dung colistin trong chin
nudi duoc cho 1a da tao diéu kién thuan loi cho cac vi khuan mang mer-1 c6 co hoi
phét trién trong hé tiéu hoa cua dong vat va lay lan sang nguoi thong qua plasmid
chtra mer-1 [57]. Hién nay, mcr-1 da duoc ghi nhan & hau khap cac nudc trén thé
gioi. Nguyén nhan chinh cua sy lay lan nhanh chong nay la do gen mcr-1 da duogc
xac dinh nam trén céac yéu té di truyén dong nhu transposon (ISApl1-PAP2-mcr-1-
ISApI1:Tn6330) va nhiéu loai plasmid [88]. Ngoai ra, cac nghién ciu gan day da
ghi nhan c4c chung E. coli mang dong thoi nhiéu gen khang (mcr-1, blanpw-s,
fosA3, rmtB, blaCTX-M-65 va floR) ma hoa cho tinh khang nhiéu nhém khang sinh



quan trong nhu colistin, carbapenem, cephalosporin, fluoroquinolon. Cac chung E.
coli mang nhiéu gen khang nay duoc phan 1ap & thuc pham sdng (thit ga, thit lon),
phan ngudi, phan dong vat, gia sic va ca ¢ cac bénh nhan bi nhiém tring. Chinh vi
vay, su c6 mat cua cac chung E. coli mang gen mcr-1 gdy bénh ¢ ngudi, dong vat
da va dang 13 mot canh béo 16n ddi véi sirc khoe cong dong. Dac biét, khi cac chung
vi khuan gy bénh nay khang cung Ic véi carbapenem va colistin thi viéc diéu tri
cac bénh nhidm trang do céc vi khuan gram &m mang tré thanh maot thach thac vo
cung 1én.

Tai Viét Nam, nghién ctru so bo cua ching toi va mot sb cac nghién ctu khac
da phat hién dugc cac truong hop dwong tinh véi vi khuan mang gen mcr-1 khang
colistin ¢ trong bénh vién, moi truong, thuc phém va dong vat nudi [9, 60, 92, 124].
Mot sb nghién ctiu khéc cho thay colistin 13 khang sinh thudng duoc sir dung trong
chin nudi gia stc, gia cam, thiy san [10, 2]. Thac an bi 6 nhidém bai cac chung vi
khuan mang gen mcr-1, su phat tn céc chang nay théng qua chudi thic n (thit dong
vat, rau, nuéc) 12 nhimg nguy co 1am xuit hién va gia tang ti 1&é 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 Béc Viét Nam chwa c6 nghién ctru ddy du nao vé
van dé nay trong toan bo cong dong bao gom ngudi, dong vat nudi, moi trudng tu
nhién xung quanh (thirc dn va nudc)-noi cé 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 ndm trén duong tiéu héa cia nguoi, ndim &
cac “0 chtra” ciia dong vat nudi, ciia moi truong (thire an, nudc), danh gia cach thac
lan truyén gen nay bang cach xac dinh cac dic diém sinh hoc phan tir cua ching 1a
van dé can thiét dé kiém soat dong bd cac nguy co phat trién va gia ting kha ning
khang colistin. Nhitng bang chang khoa hoc nay sé& gitip xac dinh mét sé céc yéu to
nguy co c6 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 phap ngan chin va giam thiéu sy gia ting
cac chung vi khuan khang khang sinh colistin. Xuét phét tir tinh hinh thuc té cap

thiét d6, chung toi tién hanh dé tai:



“Pic diém sinh hoc phan tir cua Escherichia coli mang gen mer-1 khang colistin
phan 1ap tir nguoi va vat nudi, thuc pham va nudc tai x3 Thanh Ha, Ha Nam, nim
2015” v6i 2 muc tiéu:

1. Xac dinh ty 1¢ chung E. coli mang gen mcr-1 khang colistin phan ldp duwoc
tir phdn nguoi va vat nudi, thuc pham, nwéc tai x& Thanh Ha, huyén Thanh Liém,
Ha Nam, nam 2015.

2. Xde dinh mét sé dédc diém sinh hoc phan ti chung E. coli mang gen mcr-1

da phan lap duoc



CHUONG 1
TONG QUAN TAI LIEU

1.1. Khang sinh va sw dé khang khang sinh
1.1.1. Dinh nghia:

Khéang sinh 1a nhirng chat do vi sinh vat tiét ra hoic nhitng chat héa hoc ban
téng hop, téng hop, vai ndng do rat thap, c6 kha ning e ché hoic tiéu diét tac nhan
gay bénh mot cach dac hiéu [6]

1.1.2. Co ché tac dung

Sau khi vao té bao, khang sinh duoc dua t6i dich tac dong s& phat huy tac
dung bang cach:

- Ut ché sinh tong hop vach té bao vi khuan, vi du nhém penicillin, nhém
cephalosporin, vancomycin

- Gay rdi loan chirc ning mang nguyén tuong, dic biét 1a chirc niang tham thau
chon loc, 1am cho céc thanh phan (ion) bén trong té bao bi thoat ra ngoai, vi du
nhém polymyxin, Daptomycin

- Uc ché sinh tong hop protein, vi dun nhém aminoglycoside, nhém macrolid

- Uc ché sinh tong hop acid nucleic, vi du nhém quinolon

- Uc ché sinh tong hop cac chat chuyén hoa can thiét cho té bao nhu khang
sinh nhom sulfamid [6]

Naicio acko

Ciprofloxacin
Novobiocin

B Tetracyclines
Spectinomycin
Streptomycin

Sl T
PABA Ma Thanh

ang "
tébao chdt  té bao Mupirocin

Hinh 1.1: Co ché tac dung cia khang sinh



1.1.3. Sw dé khang khang sinh

Khéang sinh c6 tac dung wc ché hoac tiéu diét vi khuan, nhung khi trong méi
truong c¢6 khang sinh ma vi khuan van phat trién thi duoc coi la su dé khéang
khang sinh. Vi sinh vat da khang khang sinh (MDRO) Ia céc vi sinh vat chi yéu la
vi khuan c6 kha ning khang mot hoic hon mot loai khang sinh. Mot sé vi khuan
chi khang mét loai khang sinh vin dugc coi 1a da khang khang sinh nhu tu cau
vang khang methicillin (MRSA) hay vi khuan duong rudt khang carbapenem
(CRE)[31]
1.1.3.1. Phdn logi dé khdng khdng sinh

C6 2 loai dé khang: 1a dé khang gia va dé khang that

- Pé khang gia: Dé khang gia la c6 biéu hién 1a dé khang nhung khong phai la
ban chat, trc 12 khong do ngudn gdc di truyén. Khi vao trong co thé, tic dung cua
khang sinh phu thugc vao ba yéu té 1a khang sinh - nguoi bénh - vi khuan. Dé
khang gia c6 thé do mot trong ba yéu tb hoic cd thé két hop hai hay tham chi ca ba
yéu to[6].

- Bé khang that: c6 2 loai 1a dé khang tu nhién va dé khang thu duoc.

+ Dé khang tu nhién do mot s loai vi khuan khéng chiu tac dung cia mot sb
khang sinh nhat dinh. Vi du P. aeruginosa khéng chiu tac dung cua penicilin G, S.
aureus khong chiu tac dung cua colistin. Hodc vi khuin khong c6 vach nhu
Mycoplasma khdng chiu tac dung cua cac khang sinh beta-lactam tc ché sinh tong hop
vach. Pé khang tu nhién thuong mang tinh chat dic trung theo ting loai vi khuan.

- Pé khang thu dugc do mét bién cb di truyén 1a dot bién hoic nhan dugc gen
dé khang dé mot vi khuan dang tir khong c6 gen dé khang tro thanh cé gen dé
khang, nghia 1a dang nhay cam trg thanh c6 kha nang dé khang khang sinh. Cac gen
dé khang c6 thé nam trén mot, mot s6 hoac tat ca cac thanh phan di truyén caa vi
khuan gom nhiém sac thé, plasmid va transposon. Pé khang thu dugc thuong mang

tinh chat cua ting ca thé trong 10ai[6].



Pé khang thu duoc 1a yéu té dong vai trd chinh trong viéc gia tang tinh hinh
khang khang sinh hién nay. Cac nghién ciu vé khang khang sinh caa vi khuan lun
tap trung phan tich nhitng bién ddi vé mat di truyén cua vi khuan do dé khang thu
duogc 1am thay doi tinh dé khang cua vi khuan nhu thé nao
1.1.3.2. Co ché khang khang sinh ciia vi khudn

Su chon loc tw nhién tao ra nhitng dap Gng dic hiéu dan dén cac dot bién gen
dé thich nghi. Gan nhu toan b cac khang sinh sin c6 hién nay trong thuc hanh 1am
sang thu nhan duoc céc dot bién gen tir cac chat liéu di truyén hoic nhitng bién doi
ctia cac gen biéu hién, tao ra sy khang thudc. Viéc hiéu rd nén tang co ban vé sinh
hoc va gen hoc cua sy khang khang sinh 12 van dé rat quan trong dé lam giam sy lan
rong cua khang khang sinh ciing nhu cai thién viéc diéu tri trén 1am sang.

Vi khuan thuong sir dung 2 co ché chinh vé mit gen hoc dé thich tng va tao
ra su khang khang khang sinh 1a: - Dot bién gen thuong lién quan téi sy hoat dong
cua cac thudc khang sinh; - Tiép nhan cac DNA méa hoa cac gen khang tir bén ngoai
thdng qua lay truyén ngang tir cac gen chuyén (Horizontal Gene Transfer-HGL).

Tir cac gen khang khang sinh nay sé& tong hop ra céc protein chic ning, tao ra
cac co ché khang khac nhau [69].
1.1.3.3. Dét bién khang thuoc

Dot bién khang thudc xay ra khi c6 mot tap hop nho trong quan thé vi khuan
nhay cam véi thuc khéng sinh phat trién cac dot bién gen anh huong téi hoat dong
cua thudc khang sinh. Nhém vi khuan nay van ton tai khi c6 mat cua thudc khang
sinh. Khi d6t bién xay ra, khang sinh da loai bo hét quan thé nhay cam va chi con
cac vi khuan khang khang sinh chiém uu thé. Cac dot bién khang thudc théng qua
cac co ché sau:

- Lam thay doi dich tac dong

Vi khuan thay d6i dich tac dong cua khang sinh do d6 khang sinh khong con
vi tri dé tac dong, vi du: A. baumannii khang lai imipenem va P. aeruginosa khang
ticarcillin va imipenem do chung thay d6i vi tri gan vao protein cua cac khang sinh.

Co ché tac dong cua cac khang sinh nhém quinolon 1a ¢ ché hoat dong cua doan



gen ma hoa qua trinh tong hop enzym ADN gyrase va topoisomerase 1V cua té bao
vi khuan. Vi du tinh khang quinolon caa S. typhi xay ra do dot bién diém cua céc
doan gen ma hoa qua trinh tong hop enzym ADN gyrase va topoisomerase 1V trén
nhiém sic thé cua vi khuan [103, 124].

- Thay doi cac con dwong chuyén hoa thong qua sw thay d6i mang luwéi
diéu hoa

Enzym duoc tao ra lam bién d6i hoic pha huy cau tric phan tir cua khang
sinh. Vi du véi cac enzym beta-lactamase c6 kha nang pha huy penicillin dugc bao
céo trude khi duoc dua vao st dung vao dau nhitng nim 1940. Sau d6 hang loat cac
enzym beta-lactamase c6 kha ning ¢ ché hodc phan huy cac khang sinh manh nhu
cephalosporin va carbapenem dugc phat hién. Hién nay da xac dinh dugc hon 890
loai enzym khang khang sinh cua vi khuan, nhiéu hon sé lugng cac loai khang sinh
da duoc san xuat va phan I6n cac gen ma hda cac enzym nay nam trén cac plasmid
c6 thé truyén d& dang trong quan thé vi khuan cung va khéc loai [82].

- Lam giam tinh thAm cia mang nguyén sinh chit, giam sw hip thu thuéc

Lam giam mac d6 thim cua khang sinh qua thanh té bao vi khuan trong
truong hop khéng tetracyclin hoic lam mat hé thdng van chuyén qua mang trong
trrong hop khang khang sinh nhém aminoglycosid. Viéc tham nhap cua cac khang
sinh nhém beta-lactam vao vi khuan duoc thuc hién qua cac kénh van chuyén
(porin), vi khuan bién ddi 1am mat céc kénh van chuyén va 1am han ché sy tac dong
cua nhom khang sinh nay [82].

- Co ché bom day (efflux pump) cua cac khang sinh nhém quinolon cua vi
khuan E. coli va P. aeruginosa, thuong lién quan dén hé thong van chuyén ion qua
mang té bao [69].

Nhu vay, tir khi tiép xuc véi khang sinh, vi khuan da phat trién cac co ché
khang thubc phic tap dé chong lai sy tac dong cua khang sinh va ton tai, qua trinh
nay dién ra theo su tién hoa tu nhién, trai qua hang tram nam. Sy dé khang véi mot
loai khang sinh thuong xay ra qua nhiéu nhiéu con duong khac nhau. Tuy nhién,
mdi loai vi khuan c6 mot co ché khang wu tién khac véi cac loai khac dbi véi cing

loai khang sinh nhu cac vi khuan gram am khang khang sinh nhém beta-lactam



thong qua viéc sinh enzym beta-lactamase trong khi vi khuan gram dwong lai khang
qua viéc 1am bién d6i ving gan khang sinh trén vach, penicillin-binding proteins
(PBPs) [69].

Enzym gay
thoai héa .
khang sinh

B,

hang sinh

Hinh 1.2: Co ché khang khang sinh cia vi khuan
1.1.3.4. Lay truyén ngang tir gen chuyén (Horizontal Gene Transfer-HGT)

Tiép nhan cac DNA ma hda céc gen khang khang sinh tir bén ngoai vao thong
qua con dudng lay truyén ngang tir gen chuyén 1a con duong rat thuong gap trong
khang khang sinh. Vi khuan thuong thu nhan céc gen khang khang sinh tir bén
ngoai vao thong qua 03 co ché chinh 1a: bién nap, tai nap va tiép hop.

Bién nap 1a hinh thic don gian nhat nhung chi c6 mot sb it cac vi khuan tu
nhién c6 thé tiép nhan cac DNA ngoai lai va phat trién tinh khang. Cac vu dich lay
lan céc vi khuan khang thudc trong bénh vién thuong lién quan dén co ché tiép hop-
mot phuong phap chuyén gen hiéu qua thong qua viéc tiép x(c giita té bao cho va té
bao nhan thdng qua pili gidi tinh (nhu E. coli), thuong xay ra vai ty 1¢ cao ¢ duong
tiéu hoa dudi ¢ nguoi khi dugc diéu tri bang khang sinh. Tiép hop, theo nguyén tac
chung, thuong si dung cac yéu t6 di truyén dong (mobile genetic elements- MGEs)
1a phuong tién dé chia sé cac thdng tin di truyén co gia tri trong d6 co yéu té khang
khang sinh. MGEs quan trong nhat 1a plasmid va transposon-c6 vai trd quan trong



trong viéc phét trién va lay lan céc vi khuan khang khang sinh trén 1am sang. Mot
trong nhitng co ché hiéu qua nhat dé tich lily cac gen dé khang khang sinh théng
qua céc integron, integron ciing chtra trinh tw ADN dac biét cho phép integraz chén
cac nhom gen goi la cassette vao nhiém sic thé, ma trén d6 co promoter cho phép
cac gen cassette mgi duoc biéu hién [97].

Tiép hop Bién nap

Tai nap Yéu té truyén gen

Hinh 1.3: Cac co ché truyén gen ngang: tiép hep (A), bién nap (B), tai nap (C)
va théng qua cac yéu té truyén gen (D)
(nhguon: Christian von Wintersdorff (2016), Dissemination of Antimicrobial Resistance in Microbial

Ecosystems through Horizontal Gene Transfer)[102].

Plasmid: Plasmid 1a cac phan tirt ADN vong nam ngoai nhiém sic thé va cé
kha ning tu nhan Ién. Plasmid chira cac gen ma hoa nhiéu dic tinh khac nhau gidp
té bao chu ton tai dugc dudi &p luc cua chon loc. Mot sé plasmid cé vai tro quan
trong trong vi sinh y hoc 1a plasmid mang gen dé khang khang sinh va kim loai
nang (R-plasmid), plasmid sinh doc td, plasmid chira yéu t6 doc luc (kha nang bam
dinh va xam nhap vao té bao). Cac plasmid I6n mang bo gen tra (transfer) hoac

RTF (Resistance Transfer Factor) c6 kha ning tiép hop véi vi khuan khac va truyén
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chat liéu di truyén cho vi khuan nhan. Plasmid nho c6 gen mob (mobilization) s&
dugc gan vao mot plasmid co tra* nao d6 va cung dugc dan truyén sang vi khuan
nhan. Cac gen trén plasmid ciing c6 thé duoc truyén doc qua cac thé hé hoac lay
truyén ngang sang vi khuan khac théng qua bién nap, tiép hop va tai nap [1]. Pay
cling 1a mot cac thic chu yéu 1am gia ting su lan truyén gen KKS mét cach nhanh
chéng & cung loai va khéc loai vi khuan [90]

Transposon: Transposon 1a nhitng doan ADN chtra méot hay nhiéu gen, c6 hai
dau tan cung 1a nhirng chudi nucleotid 13p lai nguoc chiéu nhau (IR: inverted repeats)
c6 thé chuyén vi tri tir phan tir ADN nay sang phan tir ADN khéc nhu tir plasmid vao
nhim sic thé hodc nguoc lai hoic tir plasmis nay sang plasmid khac [1].

Tai nap 1a qué trinh van chuyén chét liéu di truyén tir vi khuan cho sang vi
khuan nhan théng qua phage bao gom tai nap han ché, dic hiéu va tai nap chung [1].

C6 nhiéu co ché khang khang sinh khac nhau nhung vé& mat di truyén hoc, cac
khang khang sinh mic phai da s6 déu do cac dot bién gen tao nén cac gen ma hda
dan dén céc kha ning khang khang sinh khac nhau. Cac chung vi khuian mang céc
gen khang khang sinh nay c6 thé lay truyén cho céc vi khuan cung loai (lay truyén
doc) néu cac gen khang khang sinh nim trén nhidm sic thé hoic cac loai khac nhau
(lay truyén ngang) néu gen khang khang sinh nam trén cac yéu t6 di truyén dong
(plasmid, transposon, integron). Lan truyén gen khang tir loai vi khuan nay sang
loai vi khuan khac thdng qua céc yéu té di truyén dong 1a mot cach thic lay truyén
khang khang sinh mét cach nhanh chong va rong rai lam cho tinh trang khang
khang sinh gia tang nhanh.
1.1.3.5. Cac gen khang khang sinh.

Gen khang khang sinh da ton tai tir rat lau, cic gen nay rat phong phu va da
dang trong cac sinh vat séng co dai, dugc phét hién trong ADN duogc phuc hoi tir
Pleistocene tién str (30.000 nam trudc) [45]. Cho dén nay hang chuc nghin gen
khang khang sinh da dugc phét hién lam ting sy hiéu biét vé cac co ché dé khang

cua vi khuan.
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Sau day 1a mot s6 cac gen khang khang sinh caa cac nhém khéang sinh khac nhau:

- Nhom p-lactam

Ho khang sinh nhom B-lactam bao gom penicillin va cac dan xuat, cac
cephalosporin, cac carbapenem, monobactam, va c&c chat tc ché B-lactam. Enzym
khang khang sinh dau tién dugc bao cdo c6 thé phan hay penicillin 1a mot AmpC p-
lactamase cua E. coli. Ngay nay khang khang sinh nhom B-lactam di tr& nén phd
bién. Co ché khang phd bién va quan trong khang nhom p-lactam 1a théng qua biéu
hién enzym p-lactamase nhu: ESBL(Extended-spectrum beta-lactamase), enzym
plasmid-mediated AmpC va carbapenemase. Dya trén giai trinh ty va tinh chét sinh
vat hoa hoc, ho B-lactamase dugc chia thanh 4 cac nhém nho: nhom 1,2,4 la cac
serine-p-lactamase trong khi cac thanh vién cua nhom 3 la metallo-p-lactamase.
Dua theo dic tinh sinh hoc phan tir va sy dong nhat cua cac axit amin, Ambler chia
ho nay thanh 4 nhom: A,C,D la cac B-lactamase vai nhdm serine ¢ vung hoat dong
trong khi nhém B bao gdm tat ca cac metallo-p-lactamase can c6 kém ddng xuc tac

hoat hod enzym [100]

TEM-1 1a B-lactamase dau tién dugc xac dinh 1 gen lan truyén qua trung gian
plasmid cua vi khuan gram &m, duoc phét hién tir nim 1960. Cho dén nay trén 1150
cac gen B-lactamase nam trén NST, plasmid va transposon di dugc xac dinh [25].
Céc vi khuan khang khéng sinh do mang cac gen sinh ESBL hién nay di tro nén
phd bién. Vi khuan sinh ESBL c6 kha ning dé khang khang sinh penicillin,
cephalosporin thé hé 1, 2, 3 nhung khong khéng carbapenem. Céac enzyme ESBL bj
ic ché béi cac chat e ché p-lactamase. Dot bién diém do thay thé acid amin cua
blatem-1, blatem-2 va blaskv-1 tao ra blatem-s va blaskv-3. Su thay thé cac axit amin
quan trong da tao ra hon 140 bién thé SHV va TERM ESBL. Cac B-lactamase 16p C
hoic AmpC nhu blaCMY nam trén plasmid di dugc nhan biét. Trong nhitng thap ky
gan day blactx-m- 12 cac ESBL phd bién ca trong bénh vién va cong ddng vaoi hon 40
bién thé da duoc tim thay [26].
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- Aminoglycosid

Khang sinh aminoglycosid dugc dua vao sur dung tir nhirng nam 60 la loai khang
sinh phd rong 6 thé hiép dong tac dung vai nhiéu nhoém khang sinh khac. Khang
khéang sinh aminoglycosid c6 nhiéu co ché nhu: 1-hoat héa hé théng bom day; 2-giam
tinh thdm; 3-bién d6i ribosom; 4-bat hoat thudc thdng qua viéc bién doi enzym
aminoglycosid. Gen khang 16S rRNA methylase 1a gen khang mac phai quan trong cta
aminoglycosid trong thoi gian gan day. Gen KKS nam trén plasmid dau tién khang
aminoglycosid 12 armA. Nam gen methylase tiép theo duoc béo céo 13 npmA, rmtA,
rmtB, rmtC, and rmtD. Co ché khang aminoglycosid thuong gap 1a su bién doi caa
enzym. Nhitng gen ma hda cac enzyme nay dugc phan thanh ba I6p chinh tay theo
enzym bién d6i: AAC (acetyltransferase), ANT (nucleotidyltransferase hoic
adenyltransferase), APH (phosphotransferase).

C6 bon loai acetyltransferase: AAC (1), AAC (2), AAC (3) va AAC (6); nim
nucleotidyltransferase: ANT (2), ANT (3), ANT (4), ANT (6), va ANT (9) va bay
phosphotransferase: APH (2), APH (3),APH (3), APH (4), APH (6), APH (7) va
APH (9) [100].

- Chloramphenicol

Chloramphenicol 1a khang sinh phé rong tac dung trén ca gram am, gram
duong va vi khuin ki khi. Cac chit twong tu cloramphenicol bao gom cac
florfenicol dan xuét flo c6 phd tuong tu.

Co ché dau tién va van thudng gip nhit caa vi khuan khang chloramphenicol
la bat hoat enzym bing cach acetyl hoa thudc thong qua céc loai chloramphenicol
acetyltransferase khac nhau (CAT). CAT c6 thé lam bat hoat chloramphenicol
cling nhu thiamphenicol va azidamfenicol. C6 2 loai CAT dugc xac dinh la catA
va catB [85].

Bén canh vi khuan khang chloramphenicol con do bat hoat boi phosphotransferase,
dot bién cua vi tri dich, hang rao tham va hé théng bom day. Cac gen cmlA va floR
la pho bién nhat dugc biét dén. Sy hién dién cua gen cmlA s& dan dén khang voi
chloramphenicol, nhung nhay cam véi florfenicol. Nguoc lai, floR s€ tao ra mot
chung khang véi florfenicol [85].
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- Glycopeptid

Vancomycin va teicoplanin 1 hai thuéc thudc nhom glycopeptid dang dugc sir
dung trong 1am sang hién nay dé diéu tri cac nhiém tring do vi khuan gram duong.
Vancomycin 1a mot trong sé it khang sinh c6 ty 18 khang khang sinh trén 1am sang
con thap. Nhitng nim 80 m&i ghi nhan trudng hop dau tién khang glycopeptid. C6 6
nhom gen khang Vancomycin duoc ghi nhan 1a: vanA va vanB nam trén plasmid va
hoic NST, vanC1, vanC2/3, vanD, vanE, va vanG chi nam trén nhiém séc thé. Céc
gen nay khang vancomycin do san xuat cac peptidoglycan bi bién doi l1am tc ché
tao vach cuia vi khuan [100].

- Quinolon

Céc khang sinh nhom quinolone c¢6 phé khang khuan rong trén ca vi khuan
gram &m va mot sb vi khuan gram duong. Quinolon wc ché hoat dong caa enzym
ADN gyrase (gém 2 tiéu don vi do 2 gen gyrA va gyrB ma h6a) va topoimerase 1V
(gom 2 tiéu don vi 2A va 2B do 2 gen parC va parE ma h6a), bén gen ma hda nay
chinh 14 dich cua cac dot bién khang quinolon cua vi khuan.

Cac gen khang quinolon thudng nam trén nhidm sic thé, 1a két qua cua giam
tinh thim mang ngoai c6 lién quan t&i mat kénh porin, ting hoat dong cua bom day
hodc dot bién enzym dich ADN gyrase va topoimerase 1V[52]. Thoi gian gan day
c6 mot sb6 gen khang quinolone nam trén plasmid d dwoc ghi nhan nhu: gnr (gnr
A,B,C,D,S), aac(6 )-1b, qepA [100].

- Sulfonamid va trimethoprim

Khang sinh dién hinh trong nhém sulfonamid 1a sulfamethoxazole dugc két
hop V&i trimethoprim (thudng goi co-trimoxazole) co tac dung hiép dong véi khang
sinh khéc dé lam giam khang thuéc.

Khéng sinh sulfonamid xuét hién tir rat sém véi gen khang dot bién nam trén
nhiém sac thé 1a folP. Vao nhiing nam 80, cac gen khang nam trén plasmid da duoc

tim thay bao gom: sull, sul2 va sul3 [100].
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Gen dot bién khang trimethoprim nam trén nhiém sic thé 1a folA thuong 12 ¢
muc thap. Dot bién muc cao cua cac gen trén nam trén plasmid DHFRs bao gom céc
ho gen khac nhau nhu: dfrA (bao gom >30 gen), dfrB (bao gom 8 gen), dfrK [100].

- Nhém polypeptid: Khang sinh thwong dung trén 1dm sang la polymyxin B va
colistin (Polymycin E). Cac gen khang khang sinh khang polymycin da dugc tim
thdy & cac loai vi khuan khac nhau nhu IpxA, IpxC or IpxD 1a cac gen duogc tim thay
& A. baumannii. Gan dy nhat 1a cac gen ho mcr- (tir mer-1 dén mer-10) nam trén
plasmid khang colistin [65]

Bang 1.1. Bang tong hop gen KKS ciia cidc nhom KS thwong gap

Nhom khang sinh Cac gen khang quan trong

AmpC B-lactamase
ESBL: blatem-, blasuv-, blactx-m-

p-lactam
Carbapenemase: Nhom A (KPC, SME, IMI, NMC, GES);
Nhom B (NDM, IMP, VIM, SPM, GIM), nhém D (OXA-).
Gen methylase: armA, npmA, rmtA, rmtB, rmtC, and rmtD
Gen tao cac enzym bién d6i: AAC (acetyltransferase), ANT

Aminoglycosid _
(nucleotidyltransferase ~ hoac  adenyltransferase), =~ APH
(phosphotransferase)
CAT: catA va cafB.
Chloramphenicol
cmlA va floR
vanA va vanB: nam trén plasmid va hodc NST
Glycopeptid .

vanCl, vanC2/3, vanD, vanE, va vanG: chi nam trén NST
gyrA va gyrB: truc khuan gram am; parC va parE: vi khuan

Quinolon gram duong déu nam trén NST

gnr (gnr A, B, C, D, S), aac (6)-1b, gepA: nam trén plasmid

Sulfonamid va | Khang sulfonamid: folP, sull, sul2? va sul3
trimethoprim Khang trimethoprim: folA, dfrA, dfrB, dfrK

IpxA, IpxC or IpxD
Polymycin

mer-1 dén mer-10
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Nhu vay cac gen khang khang sinh cua cac nhdm khang sinh hién nay rat da
dang bao gém ca cac gen nam trén nhidm sic thé va trén plasmid. Dic biét cac gen
nam trén plasmid déng vai tro 16n trong viéce gia ting nhanh chong toc do lan truyén
cac gen khang khéng sinh trong quan thé vi khuan do tinh chat cé thé lay truyén qua
cacr hai con duong 12 lan truyén doc giira cac vi khuan cuing loai va lan truyén ngang
tir loai vi khuan nay sang vi khuan khéc. Chinh vi vay viéc xac dinh cac gen khang
khang sinh va cach thirc lan truyén cia cac gen nay dong vai tro rat quan trong trong
viéc kiém soat su lan truyén khang khang sinh hién nay.

1.1.4. Cdc nguyén nhdn gdy gia ting va lan truyén cac ching vi khudn khang
khéng sinh

Toc do gia ting vi khuan khang khang sinh mot cach nhanh chéng trén thé
gidi ciling nhu tai Viét Nam da de doa hiéu qua diéu tri cua khang sinh va sé& lam gia
ting ganh nang cua cac bénh truyén nhidm. C6 nhiéu nguyén nhan dan téi sy gia
tang va lan truyén cac chung vi khuan khang khéng sinh. Ching ta c6 thé khai quat
cac yéu té nguy co lién quan dén tinh trang khang thudc nhu sau.
1.1.4.1. Lam dung s dung khang sinh

* Lam dung st dung khang sinh trong céng dong

O hau hét cac qudc gia dang phat trién khang sinh c6 thé mua ma khdng can
don thudc, cac loai khang sinh sin ¢ & khip noi tir cac bénh vién, hiéu thuéc, cta
hiéu, tham chi nguoi ban hang rong. Nghién ciu st dung khang sinh khong dung
tai cong ddng cho thiy viéc st dung khang sinh dé tu diéu tri c6 ti 1é rat cao & céc
nuéc dang phat trién nhu tai Viét Nam (55,2% khéng sinh sir dung khong ké don),
tai Bangladesh (45,7%) %, tai Grana (36,1%) [125]

Thiéu kién thic vé sir dung khang sinh nhu quén khong udng thuéc, dirng
khang sinh khi thé trang cam thay tot hon, dung khang sinh khi khéng bi nhiém
khuan hoac khi khong c6 kha nang chi tra cho mot dot diéu tri day du trudc khi vi
khuan bi tiéu diét hoan toan [52].

* Sw dung khang sinh trong bénh vi¢n

Nhiém khuan bénh vién 1a yéu t6 quan trong lién quan dén tinh khang khang

sinh cta vi khuan trén thé gigi tao diéu kién thuan lgi cho sy 12y lan cua cac chung
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vi khuan khang khang sinh khdng chi trong bénh vién ma con c6 nguy co 1ay lan ra
ngoai cong dong [41]. Viéc quan ly chat thai bénh vién ciing 13 van dé dang luu v,
mét s6 nghién ctru dugc tién hanh & cac bénh vién tai Viét nam cho thy: nudc thai
cua bénh vién khéng qua xir 1y dugc thai tryc tiép ra cong sinh hoat, dong ruong va
séng ngoi. Thiéu nudc cho cdng tac vé sinh va rac thai sinh hoat duoc thai ra ¢ gan
ngudn nude, diéu ndy s& lam tang nguy co 1ay lan cac tac nhan gay bénh trong d6 c6
cac vi khuan khang khang sinh ra ngoai cong dong [7].

* Do sur dung khang sinh khéng hop ly

Khi sir dung khéang sinh sé& tao ra ap luc chon loc cho vi khuan khang thudc.
Str dyng khang sinh khong hgp 1y va thuong xuyén sé¢ lam tang nguy co khang
khang sinh cua vi khuan. D4i véi thay thudc viéc sir dung khang sinh theo kinh
nghiém, liéu cao, kéo dai va phan 16n khong diwa vao cac két qua xét nghiém xay ra
pho bién & cac qudc gia dang phat trién. Thay thudc phai chiu dp lrc khi ké don
thudc theo yéu cau cua bénh nhan ngay ca khi khéng co chi dinh diéu tri bang
khang sinh. O mét s6 qudc gia, nhiéu ngudi tin rang st dung khang sinh theo duong
tiém cd tac dung tot hon so véi duong udng, diéu nay da din dén tinh trang gia ting
viéc sir dung cac loai khang sinh phé rong bang duong tiém trong khi chi can diéu
tri bang duong udng voi cac khang sinh thong thuong [23, 44, 74, 77].
1.1.4.2. Sur dung khdng sinh trong chan nuoi

Viéc sur dung khang sinh khong dung & nguoi lam tang kha nang khang khang
sinh d3 rat rd rang. Tuy nhién, viéc st dung khang sinh & dong vat va anh huong
cuia nd lam tang ty 1€ khang khang sinh cling da dugc xem xét mot cach ty mi. Co
rat nhiéu cau hoi kho dugc dua ra can giai quyét xung quanh viéc déanh gia moi lién
quan Vvé su lay truyén céac vi khuan khang khang sinh théng qua chudi thic dn nhu:
lam thé nao dé danh gia duogc ty 18 khang khang sinh tir ngudi bat nguon tir dong
vat? Khang khang sinh duoc lay truyén gitra nguoi va dong vat thé nao?

Viéc str dung khang sinh trong chan nudi tac dong vao tinh trang khang khang

sinh cua vi khuan. Tai Bic My va Chau Au, khoang 50% luong khang sinh san xuat
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ra duoc st dung trong thic an cho gia stic va gia cam. Phan 16n luong khang sinh nay
duogc sir dung nhu 14 hoat chat phu tro trong thirc an dé phong bénh va ting trong bat
chap tinh trang stc khoe cua gia stic va gia cam s& lam ting tinh trang khang khang
sinh cuia cac vi khuan nhu Salmonella, E. coli...va thong qua thuc pham s& gay bénh
trén nguoi. Tai Pan Mach, ndam 1994 trong khi chi ¢6 24kg vancomycin dugcC S
dung trén nguoi thi cd téi 24.000 kg apoparcin (biét dugc cua vancomycin) dugc Sur
dung cho chan nudi. Vancomycin dugc cho la nguyén nhén tao ra cac chung
Enterococcus faecium khang vancomycin va cac chung vi khuan nay duoc phat hién
trén nguoi do an phai cac san pham thit bi & nhiém. Khi apoparcin bi cam st dung tai
Pan Mach nam 1995, Dtc nim 1996 va toan lién minh chau Au nim 1997 thi ty lé
Enterococcus faecium khang vancomycin phan lap trén ngudi giam rd rét, diéu nay
cho thiy c6 thé khéng ché duoc su gia ting cua vi khuan khang thube théng qua viéc
sir dung khang sinh [109, 110]. Nhu vay, van dé khang khang sinh khong chi lay
truyén tir ngudi sang ngudi, tir dong vat sang dong vat ma khang khang sinh lién
quan dén “hé sinh thai” bao gdbm dong vét-thirc n-mdi trudng-con ngudi. Cac gen dé
khang khang sinh cua vi khuan ton tai trong nhiéu méi trudng khéc nhau. Mot sb
nghién ctru di chi ra ring khang khang sinh tir dong vat c6 kha ning c6 ngudn gdc tur
ngudi va nguoc lai, ¢6 nhitng dit liéu vé kha niang khang khang sinh tir dong vat sang
ngudi. Viéc 1y lan nay théng qua “chudi thirc dn” (hinh 1.4), tuy nhién, rat kho danh
gia dugc murc d6 lay lan cua no [40, 87, 106]

Tinh trang lam dung khang sinh trong chin nudi tai Viét Nam ciing rat phd
bién, Khi chan nudi, nguoi dan thuong cho lon, ga an cam tron khang sinh dé phong
bénh nhung khong c6 sy kiém soat vé liéu luong. Khang sinh dung cho dong vat
khong ding cach sé& thic day sy phat trién cua cac vi khuan khang thudc. Ngoai ra,
néu thit dong vat dén tay nguoi tiéu dung khi chua du thoi gian tiéu tan luong khang
sinh ton du, chinh co thé nguoi an s& hap thu lwong khang sinh nay.

Theo Duong Thi Toan va cong su, cho thay trong 20 trang trai chian nudi duoc
diéu tra tai tinh Bac Giang, 100% trang trai str dung khang sinh dé phong, diéu tri bénh,

17 loai khang sinh duoc st dung trong d6 c6 6 loai st dung nhiéu nhat trong chin nudi
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thit lon la Norfloxacine (60,0%), Tylosine (60,0%), Gentamycine (55,0%), Colistine
(45,0%), Enrofloxacine (40,0%), Streptomycine (35,0%). Viéc stir dung khang sinh cho
vat nudi ¢ cac trang trai chan nu6i chua dugc quan ly chat va khdng hop ly. Cé 50%
mau thirc dn chin nuéi lon thit, ga thit phat hién thay it nhat mot trong sb cac loai
khang sinh Tylosine (20 -30%), Sulfadiazine (30 - 40%), Chlortetracycline (20-30%),
Doxycycline (0 - 30%) va Sulfamethazine (10 - 20%) [2].

Nghién ctu cua Pham Kim Ding va cong su tai Hai Phong cho thiy khéang
sinh duoc str dung phd bién trong chin nudi ga trén dia ban Hai Phong o tat ca cac
loai ga va hinh thtic nudi, khdng chi dé phong tri bénh ma con dung ¢ liéu thap dé
kich thich sinh truéong. Nhan thic cua nguoi chin nudi con thap cling véi viéc quan
ly hanh chinh vé san xuat kinh doanh va sir dung con han ché nén ty 18 ho c6 nhan

thire ding va str dung an toan con rat thap [10].

2 Khdang sinh c6 thé Nhung vi khudn khdang
Khi lkhdang sinh dwoc dwa vao co thé déng vat loai hdu hét vi khudn thudc vdn séng va sinh séi
LAY LAN Vi khuian khang khéng sinh <6 thé lay lan tor:
N L, =
S \ N e
Sdn phdm | Cdac loai zh;n: vae zrbng o Thic dan duoc t
tor d6ng vat \dat/nuwec bi nhiém khudn trén thét nhiém khudn MSi trworng khi déng vat phéng ué

Con ngudi tiép xGc vdi vi khuén khang khang sinh khi:

Th;rc phﬂm CA & *
nhiém khudn MSi trudong nhiém khudn

TAC ‘DONG Vi khuin khang khang sinh c6 thé gay ra:
h - Khoang 1T trong 5 bénh
{ nhiém trang khang thuéc
— thuc pham.

Om nhe Bénh ndng va ¢S thé ddn dén tur vong

Hinh 1.4: LAy truyén khang khéang sinh qua chudi thirc in
(nguon: http://healthplus.vn)
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1.1.4.3. Mét sé cac nguyén nhan khac
e Chdt lrong khang sinh kém
Khi bao quan nhiét do >25°C s& giam hoat tinh khang sinh, khang sinh qua
han sir dung, ham luong thap khéng nhiing khong thé tiéu diét dugc hoan toan vi
khuan gay bénh ma con tao diéu kién cho vi khuan khang lai khang sinh [94]. Ngoai
ra mot sé khang sinh dwoc ban tai cic nudc dang phat trién khdng chira du ham
luong nhu d3 ghi trén nhin thudc, thanh phan cha yéu trong cac loai thudc gia nay
thuong 1a bot my. Nhiéu nghién ctu cho thiy c6 khoang 65% trong tong s6 751
hoat chét da duoc lam gia tai hon 28 qudc gia trén thé gioi duoc ghi nhan [63].
o Gia tang sy di lai quéc té
Sy phat trién kinh té, x& hoi va phét trién du lich s& dan t6i gia ting di lai gitta
cac qudc gia. Chinh vi vay lam lay lan céc chung vi khuan khang thuéc tir 1 qudc
gia sang cac qudc gia khac trén thé gigi qua duong hang khéng. Vi du: vi khuan
khang carbapenem mang gen NDM-1 tai Anh c6 ngudn géc tir An D6 [55].
e Hé¢ thong giam sat khang sinh
Tai cac qudc gia phat trién da xay dung dugc hé théng gidm sat khang sinh
nhu M§ va lién minh chau Au chuén thirc, qua hé théng nay céc thong tin vé muc
d6, xu huéng va phat hién duoc cac trudng hop khang thudc méi cua vi khuan s&
duogc sir dung dé phan tich va danh gia qua d6 s& gilp cho cac thay thudc va cac nha
quan 1y dua ra cac chinh sach phu hop dé ngan chin sy gia ting cua vi khuan khang
khang sinh. Tuy nhién, hién nay hau hét tai cac qudc gia dang phat trién, cac sb liéu
vé tinh hinh khang khéang sinh cua vi khuan chi yéu dua vao cac bao céo tir cac
bénh vién, va céc két qua tir cac hoat dong nghién cau. Cac sb liu nay khong thé
phan anh dugc day du thuc trang khang khang sinh caa mot qudc gia va khong thé
str dung dé so sanh vé&i nhau do chwa c6 sy thong nhét tir viéc lva chon ¢& mau,
phuong phap xét nghiém phéat hién vi khuan khang khéang sinh.
1.1.5. Colistin
Colistin (polymyixin E) 1a mét hon hop céc chudi polypeptide colistin A va B,

duoc phan 1ap lan dau tién tai Nhat Ban vao nam 1949 tir su 18n men cua Bacillus



20

polymyxa var. colistinus — cac chung vi khuan tim thay trong mau dat cua tinh
Fukushima [22]

Ké tir khi bat dau duoc dua vao st dung trén 14m sang nam 1959, colistin duoc
dung dé diéu tri cac nhidm khuan do vi khuan gram 4m gy ra nhung do nhitng tac
dung khdng mong mudn cta né bao gom ca doc tinh trén than va than kinh, dan dan
thudc da bi thay thé bai khang sinh aminoglycosid. Két qua Ia viéc st dung colistin
trén 1am sang da giam tir dau nhitng ndm 1970 dén dau nhitng nam 2000 [57].

Tuy nhién do su gia ting cua c&c vi khuan gram am da khang thubc nhu P.
aerugginosa, A. baumannii va K. pneumonia, dic biét 1a sy xuat hién cua céc chung
vi khuan siéu khang thuéc mang gen NDM-1, colistin di duoc sir dung tré lai nhu
mot “lwa chon t6i wu” cho cac trudng hop vi khuan khang carbapenem mang gen
NDM-1 khang lai toan b cac khang sinh khac.

Tai sao colistin st dung trd lai nhu mot “lwa chon tdi wu” cho moi truong hop
nhiém khuan gram &m khang toan bo céc khang sinh khac? C6 thé Ia do colistin ding
s dung mot thoi gian dai trén nguoi, khéng dugc ké don hang loat nhu nhirng loai
khang sinh thong thuong khac nén né van bao toan dugc hiéu qua trong truong hop
nhidm khuan gram &m ning. Do d6 colistin van ludn la btrc tuong thanh viing chic
chdng lai vi khuan va giir dugc muc hiéu qua diéu tri trén ngudi. Trong vai ndm trd
lai day, nhitng gen dé khang lién tuc xuat hién thach thic nhitng nha khoa hoc. Trong
d6 ndi troi nhat phai ké dén NDM-1, OXA va KPC. Nhimg gen dé khang nay khién
vi khuan tré' nén bét tri ddi véi carbapenems — dong khang sinh duoc coi 12 “lwa
chon wu tién” trong diéu tri nhitng ca nhiém khuan do cac vi khuan gram am nhu E.
coli, Klebsilla. spp, Acinetobacter. spp. Va dé d6i phd véi nhitng dong vi khuan
khang carbapenem, colistin tro' thanh thuée khang sinh duy nhat con lai dé ddi pho
véi tinh trang khang thudc nghiém trong nay.
1.1.5.1. Co ché tic dung

Céc polymyxin c6 tac dung diét khuan ngay ca véi té bao o trang thai nghi,

thudc 1am thay doi tinh tham thau chon loc ciia mang té bao.
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Mang té bao vi khuan 1a vi tri tdc dung ban dau cua colistin. Bang céach lién
két vai lipopolysaccharid (LPS) va phospholipid & mang ngoai té bao vi khuan
gram am, colistin cd thé diét khuan véi nhiéu co ché hoat dong khéac nhau. Ca?* va
Mg?* 12 hai ion c6 tdc dung 6n dinh phan ti LPS. Colistin lai 1a mot phan tir
cationic, do vay bang cach canh tranh thé chd céc cation nay tir nhitng nhém
phosphate ciia mang lipid dan dén su gidan doan mang ngoai té bao, rd ri cac chat
bén trong, gay chét vi khuan. Bén canh do, thudc ciing lién két véi lipid A - mot
phan cua noi doc to hodc phan tar LPS, va trong nhiéu nghién cau tién hanh trén
dong vat, thudc da ngin chin duoc tac dung va doc tinh caa vi khuan [12].

Mot s6 béo céo lai chi ra ring polymyxin tac dung thong qua mot co ché khéc
hon 1 viéc tac dong 18n mang té bao vi khuan. Do vay, co ché chinh xac colistin

diét vi khuan nhu thé nao van chua duoc sang to [22].

) \% (P/ colistin

Hinh 1.5: Co ché tac dung cia colistin trén mang vi khuan gram am
1.1.5.2. Phé tdc dung ciia colistin

Thuéc khang lai hau hét cac truc khuan hiéu khi Gram (-), bao gom
Acinobacter (MIC = 0,25 — 1pg/ml), P. aeruginosa, Klebsiella. spp, Enterobacter,
E. coli, Salmonella, Shigella, Citrobacter, Yersinia pseudotuberculosis, Morganella
morganii va Haemophilus influenzae. Phan 16n céc loai vi khuan nhay cam c6 MIC
tir 0,01 dén 4pg/ml. B4i voi cac ching P. aeruginosa nhay cam véi thuéc, nong do
c6 tac dung thuong thap hon 8pg/ml [13].
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Vi khuan khang tu nhién véi colistin: Vi khuan Gram duong, cau khuan Gram
am, Proteus, Providencia, Mycobacteria va vi khuan ky khi. Colistin c6 tac dung tai
phoi chi gidi han ¢ cac vi khuan Gram am: Pseudomonas aeruginosa, E. coli,
Klebsiella[12], Enterobacter, Salmonella, Shigella, Haemophillus, Bordetella
pertussis, Pasteurrella, Citrobacter, Acinetobacter.
1.1.5.3. Sur dé khdng véi colistin

Vi khuan gram &m c6 thé hinh thanh su dé khang véi colistin thong qua co ché
dot bién hoic thich nghi. Sy dot bién 1a di truyén, ¢ mic do thap va khong phu
thuoc vao sy ¢ mat lién tuc ctua khang sinh trong khi d6 su thich nghi thi ngugc lai.
hau hét co su dé khang chéo hoan toan giita colistin va polymycin B [42, 67, 68].

Nhiing nghién ciu vé su dé& khang véi polymycin caa chung P. aeruginosa da
dit ra gia thuyét rang su thay d6i cia mang ngoai té bao vi khuan (su thay doi trong
LPS, thay ddi ndong do protein dic hiéu mang ngoai, su thay doi thanh phan Mg2+
va Ca2+ vo té bao va su thay déi lipid) c6 lién quan dén su hinh thanh dé khang & vi
khuan [68, 42, 55]. Ngoai ra, mot nghién ctu gan day trén loai Yersinia da chi ra
ring mot hé thong bom Kali ra ngoai bao cd thé co lién quan dén sy dé khang dbi
véi polymycin B [20]. Mic du sy dé khang qua co ché enzym cua vi khuan ddi véi
colistin chua dugc bao cdo, nhung can chi y rang B. polymyxa phan loai Colistinus
tao ra colistinase gay bat hoat colistin [51]
1.1.5.4. Tinh hinh sw dung colistin

Colistin tir nhitng nim 1970 da bi cAm st dung trén ngudi do c6 doc tinh cao
trén than, nhung do tac dung tot trén cac chung vi khuan gram 4m nén colistin duoc
st dung nhiéu trong chan nudi dé phong bénh, diéu tri ngoai ra con dugc st dung
v6i muc dich ting truong. Tir nam 2000, do ¢6 tac dung tét trén cac vi khuan gram
am nén né dugc sir dung trd lai trén 1am sang cho nhing truong hgp nhiém tring do
vi khuan gram am da khang.

- Sur dung colistin trong chan nuoi

O My, colistin & dang tiém natri colistimethat da duoc phé duyét dé st dung ¢

ga nam 1998. Tai Canada, colistin khong duoc phé chuan cho thubc tha y. Tuy
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nhién, mot 15 hong trong quy dinh dé tao co hoi cho "ty nhap khau dé st dung"”,
nghia 1a néng dan c6 thé nhap khau va sir dung - khong can gidy phép, khéng can ké
don thudc khéang sinh sir dung cho dong vat cua ho. Vi vay, viéc st dung trong san
xuat thit lon da duoc khao sét va phat hién bai cac bac sy tha y (lidu, thoi gian thu
hoi). Trong khéi cong déng chung Chau au (EU), cac san pham chia colistin duoc
phép sir dung trong dong vat, thuc pham ¢ EU ké tir nhitng nam 1950. Colistin
duogc str dung cha yéu bang duong udng trong san xuat thuc pham dé giam bét va
ngan ngira Vi khuan gram am gay nhiém khuan duong tiéu hoa. Viéc st dung nhu
vay phan 16n duoc bdo céo tir lon, gia cam, gia sdc, ctu, dé va tho. Tuy nhién,
colistin cling duoc sir dung trong chin nudi ga mai va san xuit sita gia suc, ciru va
dé. Colistin ciing dugc bao cdo 1a dugc st dung trong san xuit dong thuc vat ¢
Chau A. Tai Trung Qudc, xap xi 90% trong s6 17,5 triéu tan colistin san xuat vao
nam 2014 duoc bao céo la tiéu thu boi cac nganh néng nghiép. Nhu vay, Trung
Qudc ¢6 thé 1a dai dién I6n nhat san xuat va nguoi tiéu dung colistin trén thé gidi.
Dé so sanh, mot tong cong 545,2 tan nguyén liéu polymyxin dang hoat dong - bao
gom colistin va polymyxin B - duoc tiéu thy trong thuc pham danh cho dong vat,
chu yéu & gia cAm va heo, & 22 nudc chau Au trong nim 2012. Nam 2013, cac
polymyxins dugc wéc tinh 1a nhdm khéang sinh phd bién nhat thr nam (7%) ding
lam thuc pham dong vt trén khap EU. Tiéu thy colistin & dong vat rat da dang, dao
dong tir < 0,2 tin Slovenia, Thuy Dién, Ailen, va Luxembourg t&i > 100 tan Bic, Y
va Tay Ban Nha. Trong mét bao cao khac, viéc sir dung colistin hang nam & dong
vat & chau Au dao dong tir 0 mg (Phan Lan, Iceland, va Na Uy) dén hon 20 mg (Y
va Tay Ban Nha) trén mot kg dong vat sinh khoi [108]. Colistin da bi lam dung qué
nhiéu trong chian nudi. Piéu nay khién cho viéc lan truyén gen dé khang tir dong vat
sang nguoi bi mat kiém soat va khong duoc chii y. Su phat trién cua siéu vi khuan
c6 kha nang dé khang tat ca céc loai khang sinh 1a hau qua tat yéu xay ra.

Tai Viét Nam, viéc kiém soat lwong thudc khang sinh str dung trong chin nuoi
cling chua chat ch&. Nghién cau caa Nguyén T Nhung va cong su khi diéu tra o 12
trang trai chan nuoi lon va ga tai cac giai doan chinh cua san xuat tai Tién Giang,
Viét Nam cho thay cac chat khang sinh duoc sir dung dé san xuat 1 kg thit ga va lon
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tuong GNg V4i trung binh 94,7 mg va 563,6 mg khang sinh duoc sir dung dé san
xuat 1 kg thi ga va thit lon. Trung binh caa 3 (trong sé 8) khang sinh quan trong da
dugc st dung trén trang trai Ign. Phan lap E. coli c6 ty 1€ khang ampicillin cao
(97,8% va 94,4% ddi véi ga va lon), ciprofloxacin (73,3% va 21,1%), gentamicin
(42,2% va 35,6%), colistin (22,2% va 24,4%). Su phd bién cua mot gen khang
colistin dd phat hién gan day, mer-1, 13 19 dén 22% [8]. Theo nghién ctu cua
Duong Thi Toan va cong su (2014) tai 20 trang trai chdn nu6i lgn thit va 20 trai
chin nudi ga thit tap trung trén dia ban tinh Bic Giang cho thay: viéc sir dung khang
sinh cho vat nubi ¢ céc trang trai chan nudi chua dugc quan ly chat va khdng hop
ly: viéc lya chon loai khang sinh, quyét dinh liéu luong khang sinh trong phong va
tri bénh, thoi gian nging thude truée khi xuat chudng va phdi hop khéang sinh chu
yéu dwa vao khuyén céo cua cac cdng ty san xuét thudc va kinh nghiém cua nguoi
chan nuoi. Co trén 17 loai khang sinh dugc st dung trong cac trang trai chan nuoi,
cac loai khang sinh duoc st dung phd bién 1a Norfloxacine (60,0%), Tylosine
(60,0%), Gentamycine (55,0%), Doxycycline (55,0%), Tiamuline (50,0%),
Colistine (45,0%) va Enrofloxacine (40,0%) [2]. Két qua nghién ctu cia Pham Kim
Ding va cong su trén dia ban Hai Phong cho thiy: ngudi chin nudi & Hai Phong sir
dung it nhat 38 loai khang sinh thuoc hon 10 nhém khéc nhau, khong chi dé phong tri
bénh ma con ding & liéu thip dé kich thich sinh truéng. it nhat 8 loai khang sinh
(chlortetracycline, oxytetracycline, maduramycin, monensin, salinomycin, bambermycin,
bacitracin methylene-disalicylate (BMD) va colistin) duoc sir dung & liéu thap dé kich
thich sinh truéng bang cach tron trong thirc an cong nghiép hoic nguoi chin nudi tu
tron. Trong s6 do, hai khang sinh salinomyecin (31 ho st dung) va chlortetracycline
(29 ho str dung) duoc st dung nhiéu nhat. B6i chiéu qui chuan quéc gia sé QCVNO1-
10:2009 (B6 NN&PTNT, 2009) qui dinh vé ham luong khang sinh, hoa duoc t6i da
cho phép trong thire an hon hop hoan chinh cho ga, trén dia ban Hai Phong cac ho
chan nudi da sir dung bat hop phép ba khang sinh maduramycin, bambermycin va
colistin. Cac khang sinh duoc sir dung phong bénh véi tan suat st dung cao hon so
Vv6i s6 khang sinh dung trong diéu tri. Khang sinh cac nhom: sulfonamid, B-lactams,
tetracyclin, aminoglycosid va colistin 1a cac thudc chu yéu duoc sir dung phong bénh
cho ga [10].
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- Sur dung colistin trong 1am sang

Tir nhitng nam 70, colistin da bi cAm sir dung trén ngudi do ¢6 nhiéu doc tinh
trén than va than kinh. Tuy nhién do sy xuit hién ngay cang nhiéu cua cac chung vi
khuan gram am da khang, colistin di tai xuat hién tir nim 2010 nhu 1a mot lya chon
diéu tri cudi cung diéu tri dé diéu tri nhidm tring ning nhu viém phdi thé may do
cac vi khuan da khang thudc nhu P. aeruginosa va A. baumannii khang carbabenem
(mang gen NDM-1) dac biét la nhitng bénh nhan nam tai cac trung tim chim soc
dac biét [29]

Trong thoi gian gan day, lugng tiéu thu colistin va cac ché pham thuoc nhom
polymycin & nguoi rat Ién. Udc tinh khoang 0,8 tin chira thanh pham cua
polymyxin - bao gém colistin va polymyxin B- da duoc tiéu thu béi con ngudi & 22
nudc chau Au trong nam 2012 [17]. Nam 2015, luong tiéu thu polymyxin & ngudi &
chau Au 1a 0,015 liéu lugng dinh ky hang ngay (DDD) trén 1000 dan, nim 2014 1a
0,012 (DDD) trén 1.000 dan cu ting 50%, tir 0,008 DDD méi 1.000 cu dan duogc
béo cao vao nim 2010. Cac qudc gia bdo c4o cao nhét viéc st dung polymyxin &
ngudi bao gdm Hy Lap, Y va Slovakia (0,095, 0,025 va 0,025 liéu dinh ky hang
ngay trén 1.000 nguoi) [14, 15]

Tai Viét Nam, ciing trong tinh trang chung cua thé gisi, colistin da dugc dua
vao st dung tai bénh vién Bach Mai va bénh vién Nhiét doi Trung wong tir thang 8
nam 2011, tuy nhién chua c6 sb liéu cong bd cu thé vé luong tiéu thu colistin trén
ngudi trong cac bénh vién ciing nhu trong cong ddng tai Viét Nam [3]

1.2. Vi khuin gram 4m dwdng rudt va thuc trang khang khang sinh caa cac vi
khuan gram Am dwong rudt
1.2.1. Vi khudn gram am dwong rugt

Vi khuan gram am dudng rudt 1a cac loai thuoc ho Enterobacteriaceae déu co
hinh que, chiéu dai dién hinh tr 1 pm dén 5 pm. Chung 1a nhiing truc khuan gram
am hiéu ki khi thy tién, khéng Ién men oxidase, 1én men duong glucose, ¢6 thé di
dong hoiac khong di dong. Cac loai gdy bénh thuong gap o ngudi gom:
Salmonella, Escherichia coli, Yersinia pestis, Klebsiella va Shigella. Trong sd cac
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loai vi khuan gay bénh trén thi E. coli 1a loai truc khuan duong rudt dic biét vi E.
coli 12 loai vi khuan 1y sinh trén duong tiéu hda cua nguoi va dong vat, 1a loai phd
bién nhat trong nhom vi khuan &i khi ciia duong tiéu héa, mang nhiéu loi ich nhung
cling c6 nhiéu tac hai ddi voi con nguoi.

1.2.2. Thuc trang khang khang sinh cia vi khudn gram ém dwong rugt hién nay

Thuc trang khang khéang sinh cua cac vi khuan gram 4m duong rudt nhat 1a ddi
V6i ho khang sinh B- lactam dang ting 1én rat rd rét do sy c6 cac nhom gen di dong
ma hoa cac enzym lam bién d6i hiéu qua caa thude. Dudi &p luc chon loc, dic tinh
khang khang sinh cac vi khuan nay di co su thay ddi tir & khang tu nhién nhu bom
day, giam tinh thAm mang sang co ché dé khang thong qua cac gen di dong, lay
truyén ngang, ngay cang lan rong vé mat dich t& déi véi cac vi khuan E. coli va
K. pneumoniae — nguyén nhan chinh gay nhiém trang huyét hién nay. Nhing 6 vi
khuan chira gen chuyén khang khang sinh thuong kho quan sét su thay doi vé kiéu
hinh nén viéc theo ddi va kiém soat su dé khang carbapenem lai dic biét tro nén
kho khan d6i voi ho vi khuan Enterobacteriaceae [48].

Vi khuan gram am duong rudt ¢ thé gay ra cac nhidm trung nang (nhiém
khuan huyét) va mot s6 vi khuan quan trong nhét trong ho nay dang ngay cang tro
nén dé khang voi cac khang sinh c6 sin hién nay nhu xuét hién céc chung vi khuan
sinh ESBL [81], sau d6 hang loat cac gen khang khang sinh ma hoa cac enzym khang
carbapenem (CRE)- khang sinh duogc coi 1a “nhém lua chon wu tién” diéu tri cac
nhiém khuan gram 4m duong rudt, duoc phat hién nhu KPC, OXA-48, NDM-1...

Gan day nhat la sy xuat hién cac chung vi khuan mang gen mcr-1 khang
colistin- khang sinh thudc “nhém lwa chen cudi cung” cho cac nhiém khuan gram
am khéang hau hét cac khang sinh khéc [57]

Céac chung vi khuan gram am duong rudt khang khang sinh khdng chi xuét
hién nhiéu trong méi trudng bénh vién ma con ca trong moi trudng song va thirc an

hang ngay [18].
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1.3. Pic diém vi sinh vat hec va tinh hinh khang colistin ciia E. coli
1.3.1. Péc diém vi sinh vdt hec [1]

Ho Escherichia do Escherich phat hién 1an dau tién nam 1885. Ho Escherichia
dugc chon 1a dai biéu dién hinh ciia ho vi khuan duong rudt bao gom nhiéu loai nhu
E. coli, E. adecarboxylase, E. blattae, E. fergusonii, E. hermanii va E. vulneris. Trong
s6 do, E. coli co vai trd quan trong nhit va dugc chon 14 loai dién hinh cua ho
Escherichia.

« Hinh théi

E. coli 1a tryc khuan Gram (-). Kich thudc trung binh 2 dén 3 pm X 0,5 pum;
trong nhing diéu kién khong thich hop (vi du trong méi truong c6 khang sinh) vi
khudn c6 thé rat dai nhu soi chi. Rét it chung E. coli ¢6 vo, nhung hau hét c¢6 long
va c¢6 kha nang di dong.

o Tinh chdt nudi cdy

E. coli phat trién dé dang trén cic mdi trudng nudi ciy thong thudng. Mot sb
c6 thé phat trién trén moi trudng tong hop rat nghéo chat dinh dudng. Hiéu ky, khi
tuy tién. C6 thé phat trién & nhiét do tir 5 — 40°C. Ciy vao mdi truong 16ng (nhu
canh thang) sau 3 — 4 gid di lam duc nhe moi trudng, sau 24 gid lam duc déu; sau
hai ngdy trén mit méi truong ¢d vang mong, nhitng ngdy sau dudi ddy dng co thé
thdy can.

Trén méi truong thach thuong, sau khoang 8 — 10 gid, dung kinh lap di co thé
quan sat duoc khuén lac. Sau 24 gio khuén lac khoang 1,5 mm. Hinh thai khuén lac
dién hinh dang II nhung ciing c6 thé gip dang R, hodc M.

o Tinh chat hod sinh

E. coli c6 kha nang 1én men nhiéu loai duong va c6 sinh hoi. Tat ca E. coli déu
1én men lactose va sinh hoi trir ngoai 1¢ E. coli loai EIEC.

E. coli ¢6 kha nang sinh indol, khong sinh H>S. Khong st dung duoc ngudn
carbon cua citrat trong moi truong Simmons. C6 decarboxylase vi vay c6 kha nang
khtr carboxyl cua lysin, ornitin, arginin va acid glutamic. Betagalactosidase duong

tinh. Thir nghiém VP (Voges Proskauer) am tinh.
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« Khang nguyén: Cau trac khang nguyén cua E. coli rat phic tap

Khéang nguyén O: khang nguyén than cta vi khudn, day 1a khang nguyén quan
trong nhat, ban chét 1a lipopolysaccharide. Khang nguyén O c¢6 kha niang chiu nhiét
va 1 noi doc té cua vi khuan. Khang nguyén O c6 170 yéu t6 khac nhau.

Khang nguyén K: Khoang 100 yéu té khang nguyén K da dugc xac dinh va
duoc chia thanh 3 loai: A, B va L trong do khang nguyén A, L chiu nhiét, B khong
chiu nhiét.

Khang nguyén H: 1a khang nguyén long cia vi khuan, c6 khoang 40 type,
khong chiu nhiét.

e Phan loai

Dua vao cdu trac khang nguyén, E. coli dugc chia thanh cac type huyét thanh.
Dua vao tinh chit gdy bénh, E. coli dugc chia thanh 07 loai sau day

EPEC (Entero pathogenic E. coli): E. coli gay bénh duong rudt.

ETEC (Entero toxigenic E. coli): E. coli sinh doc té rudt.

EIEC (Entero invasive E. coli). E. coli xam nhap duong rudt.

EAEC (Entero adherent E. coli): E. coli bam dinh duong rudt.

EHEC (Entero haemorrhagic E. coli): E. coli gdy chay mau duong rudt.

UPEC (Uropathogenic E. coli): E. coli gy nhiém khuéan tiét niéu

NMEC (New born meningitis E. coli): E. coli gdy viém mang néo tré so sinh.
1.3.2. Céc nghién crru vé gen mer-1 khang colistin cia E. coli va cac vi khudn
gram dm dwong rugt trén thé gidgi va Viet Nam

- Pau thang 2/2015, mot nhoém khoa hoc ngudi Trung Quéc, Liu and cong sy
trong qué trinh giam sat hang ngay su khang khang sinh da cong bd phét hien gay
chan dong gisi khoa hoc y hoc va tha y d6 la tim thay gen mer-1 khang colistin ¢ Vi
khuan E. coli lay truyén qua plasmid. Nhiing phat hién trudc d6 chi thiy khang
colistin chi lan truyén theo con dudng doc do dot bién nhiém sic thé. Liu va cong
su bang phuong phap giai trinh ty gen, so sanh mau déng nhat va dién di da ching
minh co ché lay truyén ngang qua plasmid cua E. coli mang gen mcr-1 khang
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colistin. mer-1 duoc tim thay & céc chang E. coli va K. pneumoniae duoc thu thap
tir 5 thanh pho tir thang 4/2011 dén 12/2014. Két qua cho thay 78/523 (15%) mau
thit sbng, 166/824 (21%) mau tir dong vat va 16/1322 (1%) mau tir bénh nhan noi
trd bi nhiém khuan c6 chung E. coli mang gen mer-1 [57].

Tiép theo phat hién dau tién cua Liu va cong su, cho dén nay c6 it nhat trén 30
nudc trén thé gioi, ¢ tat ca cac chau luc, ¢ cac nghién ctu phat hién ra chung vi
khuan mang gen mcr-1 (hinh 5). Duéi day 1a mot vai cac nghién ctu duoc tac gia
ghi nhan.

lNgm‘yi, dong vat
l:] va mdi trudng

[] Pongvat [ ] Ngudi [[] Neudivadong vat [ Pong vit va moi trudng

Hinh 1.6: Biéu d6 phan bd cac nwéc co vi khuan mang gen mer-1 khang colistin
(hguon:
Nghién ciu cua Ajum MF va coéng su di tim thay cac chang E. coli va
Salmonella mang gen mcr-1 & mot trang trai lon ¢ Anh, chung E. coli nay con mang
enzym sinh ESBLSs va c0 chtra plasmid mang gen mcr-1 1a ISApll [16]

Fernandes MR va cong su da phan 1ap duoc mot chung E. coli tir bénh nhan bi
tiéu duong nhiém tring ban chan mang gen mcr-1 ¢ Brazil. Phan tich toan bo bo
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gen cho thay chung E. coli c6 sequence type (ST) 1a 101 va c6 chta plasmid IncX4
-d3 duoc xac dinh gan day trong Enterobacteriaceae tir thyc pham, dong vat va cac
mau ngudi thu dugc trén cac luc dia khac nhau [39]

Wong, Sally CY va cong su da thuc hién nghién ctiru giam sat cac chang vi
khuan Enterobacteriaceae va A. baumannii mang gen mcr-1 tir 8/12/2015 dén 8/1
nam 2016 tai mot bénh vién cua trudong dai hoc tai Hong Kéng. Phan lap duoc 05
chung Enterobacteriaceae mang gen mcr-1 khang colistin tir bénh nhan c6 tién st
diéu tri bang colistin, trong d6 c6 04 chung la E. coli, chiém ty 18 0,4% cac chung
Enterobacteriaceae phan lap trén I1am sang [112].

Rat nhiéu nghién ctru da phat hién ra cac chung E. coli mang gen mer-1 khang
colistin phan lap dugc tir nudc thai tudi cdy, chat thai tir trang trai nudi lon, tir thit
ga...6 Tay Ban Nha, bac, Nam My, tir ngudi va thit ga tai Thuy Sy [76, 43, 66, 36]

Tai Pan Mach, trong chuong trinh giam sat khang sinh, bang ki thuat giai
trinh tu toan bo gen (WGS), cac nha nghién ciru da phan 1ap dugc 1 chung E. coli
mang gen mcr-1 tir 1 bénh nhan nhidm tring mau, chung nay ddng thdi mang 2 gen
khang thubc ESBL (CTX-M-55) va AmpC (CMY-2) cephalosporinase, 5 chung E.
coli mang gen mer-1 duoc phan 1ap tir 5 mau thit ga cling déng thai c6 chira 1 trong
2 hoac ca 2 gen ESBL (SHV-12) va AmpC (CMY-2) cephalosporinase. Cac ching
tir nguoi va dong vat mang gen CTX-M-55 ciing gidng véi cac chung duoc phan 1ap
tir Chau A [19]

Tai Trung Quéc, ngay sau phat hién chung E. coli mang gen mcr-1 cua Liu va
cong su, Dan-xia Gua va cong sy cling phat hién chung K. pneumoniae va E. coli
mang gen MCR-1 phan lap tir bénh pham phan cia mot tré em bi tiéu chay [17].

Nghién ctu cua Patrick McGann va cong su da phat hién chung E. coli sinh
ESBL mang gen mcr-1 dugc phan Iap tir 1 bénh nhan nhiém trung duong niéu tai
My [25]

Mot nghién ctu khéc tai Banlades da phan 1ap duoc chung E. coli dau tién
mang gen mcr-1 khang colistin tir bun thai do thi va chiing vi khuan nay con la mot

chung da khang thudc, khang vai 11 loai khang sinh khéc nhau duoc thir nghiém [50]
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M&i gan day, nghién ctru ctia Yao, Xu va cong sy di tim thay chung vi khuan E.
coli THSJ02 mang gen mcr-1 phan lap dugc tir mau canh ga cia mot siéu thi tai
Quang Chau, Trung Quéc dé khang véi tat ca cac loai khang sinh trir doxycycline va
tigecycline. Giai trinh tw bing phuwong phap Sanger cho thay chung nay ¢6 ST la 167,
ngoai mang gen mcr-1 khang colistin con mang rat nhiéu gen khang khang sinh nhu
blanpwm-g, f0sA3, rmtB, blacrx-m-s vVa floR. Diéu déang cha y 1 carbabennem. Nghién
ctru cling chi ra rang, viéc ton tai dong thoi ca 02 gen khang nguy hiém mcr-1 va
NDM-9 trén chung E. coli trong thit ban Ié s& c6 nguy co 1ay truyén nhitng gen khang
nay vao cong dong qua duong tiéu hda cua ngudi. Pidu nay rat nguy hiém bai con
ngudi s& phai dbi mat véi nguy co khong con thube khang sinh dé diéu tri nhidm
tring do cac vi khuan gram am nay gay ra. Vi vdy van dé can thiét va cap bach hién
nay la giam sat chat ché viéc sz dung colistin ¢ ca nguoi va dong vat [118]

Tai Viét Nam, két qua nghién ctru ban dau ciia nhém nghién cau cia ching toi
va mot s nhém nghién ciru khac ciing da tim thay céc chang E. coli mang gen mer-
1 khang colistin ¢ trong mdi trudng, thuc pham, nudc va & ngudi [9, 60].

Trudc do, nghién ciru cua Surbhi Malhotra-Kumar va cong 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 nim 2014-2015 duoc phan lap tr mau phét truc
trang cta ga va lon tai 2 trang trai & Van Lam, Hung Yén va Hoai Dtc, Ha Noi. Két
qua nghién ciu cho thiy: c6 9/24 chung E. coli sinh ESBL phan lap tir ga va lon
mang gen mcr-1 (37,5%), 9 ching nay déu khang colistin véi MIC 1a 4 mg/L hoic
8 mg/L. Giai trinh tu gen mcr-1 thdy 100% giong gen mcr-1 phat hién ¢ Trung
Qudc [60]. Nghién ctu nay chi xac dinh dugc mot s6 it cac ching E. coli mang gen
mcr-1 trong vat nudi ¢ trang trai ma khong danh gia dugc cac chung nay co lay lan
Va0 nguon nudc, thirc dn va ngudi ndng dan 1am viéc trong trang trai. Vi vay nghién
ctru ciing chua danh gia duoc dong bo thuc trang ti Ié E. coli mang gen mer-1 & cac
ngudn trong cong dong (¢ nguoi, dong vat nudi, thirc n, nudc) va ciing chua ddnh

gia dugc co ché lan truyén cia cac chung nay.
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O Viét Nam, tai thoi diém trién khai nghién ciru ciing chua c6 nghién ciru nao
di sau vé cac dac tinh sinh hoc phan tir dé dua ra cac co s& khoa hoc vé co ché lay
truyén ciia cac chung E. coli mang gen mer-1  khang colistin tir cac ngudn khéc nhau
tai cac viing néng thén Bac Bo.

1.3.3. Mt sé diic diém vé gen mer-1 va plasmid cria cac ching E. coli khang colistin
1.3.3.1 Mt 6 dic diém vé gen mer-1

Trude day, co ché khang colistin do dot bién di truyén xay ra do ma hoé
nhiém sic thé véi mic d6 thip & mot sb chung thudc ho Enterobacteriaceae ¢ lién
quan dén cac hai thanh phan nhu pmrAB va phoPQ va véi gen diéu hoda mgrB ,
trong d6 su thay d6i lipid A 1am giam &i luc cua vi khuan véi polymyxin [46]

Gan day, Liu va cac cong su [57] da bao cdo, lan dau tién, phat hién ra gen
mcr-1 khéang colistin lan truyén qua plasmid cua cac chung E. coli va K. pneumoniae
phan 1ap tir phan dong vat, thit va tir bénh pham caa bénh nhan & Trung Quéc. Liu
va cong su da xac dinh dugc gen mcr-1 ma héa mot phosphoethanolamine
transferase va su biéu hién cua n6 din dén viéc bd sung phosphoethanolamine vao
lipid A. K& tir bao cdo dau tién, hon 150 bai béo va bao cdo da dugc xuét ban noi vé
mcr-1. R3 rang 1a né da ton tai khong bi phét hién trong nhiéu thap ky, c6 phan b
trén toan thé gisi, duoc tim thay phd bién hon & dong vat thuc vat so véi & ngudi
(dic biét 12 ¢ E. coli) va ty Ié hién nhiém dang gia ting ¢ nhimg noi c6 dit liéu [56].
Hon nira, mot gen khang lai colistin qua plasmid tha hai, c6 chung nhan dang
nucleicide 76,7% vé&i mer-1, dugc bao cdo gan day tir Bi [113]. Phan Ién cac chung
mang mcr-1 van nhay cam véi cac khang sinh pho bién khéc va tan suat do sy that
bai cua diéu tri colistin d6i véi cac bénh nhiém tring do céc chang biéu hién mer-1
van chua dugc bdo céo. Trong nghién ctru cua Liu va cong sy [56] da chiang minh
rang mer-1 c6 kha nang tao ra cac muc do khang colistin khac nhau trong cac mam
bénh gram am cua ESKAPE va dan dén bién d6i phosphoethanolamine lipid A
trong céc chang vi khuan thuong gay nhiém triing trong y hoc.

Cho dén nay, cac nghién ctru da tim ra cac bién thé cua gen mer-1, ki hiéu tir
mcr-1.1-mcr-1.10 [58, 65]
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1.3.3.2. Cau tric plasmid mang gen mer-1

Trong nghién ciu cua Liu va cong sy, bang phuong phap giai trinh tu gen da
phan tich duogc cau tric cua 4 plasmid mang gen mer-1 tir 04 ching E. coli phan lap
dugc khang colistin (hinh 1.7)

a Mobile element: ISApl1-mcr-1 (3677 bp)
5! 3
PHNSHP45 - S Iy |:[>—\\—<: -
nikB thpA mer-1 pilP  virD4 virB4

mer-1-containing mobile element (3002 bp)

5 o
PE15004 e AN O\
mer-1
mer-1-containing mobile element (1626 bp)
5 ¥
PE15015 e g i), e \SEEE
mer-1 |
mer-1-containing mobile element (3286 bp)
5§ - 3
PE15017  ----- —\ E{)—\\r(): (e
nikB tnpA" mor-1 pilP  virD4 virB4

Hinh 1.7: C4u trac caa 04 plasmid mang gen mer-1 bang giai trinh tw cha céac
ching E. coli phan lap dworc:

PHNSHP45: plasmid tor ching E. coli cua phan lon; 03 plasmid khac
(pE15004, pE15015 va pE15017) dugc phan lap tir ba chung E. coli lam sang
(E15004, E15015 va E15017) [57].

Nghién ciu vé plasmid typing mang mcr-1 cho thay céac typ plasmid phé bién
hién nay la: IncHI2, Incl2 va IncP [46]

1.4. Cac Ki thuat phat hién khang khang sinh va cac ki thuat sinh hoc phan ti st
dung trong phat hién cac gen khang khang sinh

1.4.1. Ki thudt phat hi¢n khang khang sinh

1.4.1.1. K7 thudt khoanh gidy khuyéch tan

Phuong phap nay nham danh gid d6 nhay cam véi khang sinh cua vi khuan
gay bénh

Nguyén ly: Khéang sinh ¢ trong khoanh gidy sé khuéch tan vao thach. Phuong
phap nay nham danh gia 6 nhay cam véi khang sinh cua vi khuan gay bénh
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Khéang sinh & trong khoanh gidy s& khuéch tan vao thach Meuler-hinton c6
chtra cac chung vi khuan thtr nghiém. Mac do nhay cam caa vi khuan vai khang
sinh dugc biéu hién bang duong kinh cac vong v khuan xung quanh khoanh giay
khang sinh [24, 30, 130]. Ky thuat nay don gian, d& thuc hién, ré tién nhung do
chinh xac khoéng cao.
1.4.1.2. K7 thudt xdc dinh nong do toi thiéu cua khang sinh (MIC)

Phuong phap nay nham muc dich xac dinh dugc ndng d6 khang sinh nho nhat
rc ché su phét trién caa vi khuan gidp cho viéc lua chon va tinh toan liéu khang
sinh hiéu qua

Nguyén ly: Cac ching vi khuan thir nghiém dwoc nudi ciy trén cac dia thach
Meuler-hinton ¢ nong d6 khang sinh khac nhau. Nong d6 khéang sinh téi thiéu co
tac dung wc ché vi khuan duogc xac dinh khi mat do khuan lac < 3 [24,128]

Day 1a phuong phép rat chinh xac dé xac dinh tinh nhay cam cua khang sinh
cta vi khuan tuy nhién phuong phép nay c6 k¥ thuat phtc tap, mat thoi gian nén
khé ap dung trén 1am sang.
1.4.1.3. K7 thuat E-test

Ki thuat nay gitip xac dinh nong do tc ché téi thiéu cua khang sinh. Thanh
gidy E-test chtra cac phd khang sinh c6 cac nong d6 khang sinh khac nhau duoc dat
1én dia thach di duoc trai huyén dich vi khuan, kha ning tc ché vi khuan & ndng do
thip nhét s& dugc phat hién ¢ phd khang sinh (diém gay) dua vao d6 cic bac sy co
thé tinh toén liéu diéu tri hiéu qua cho bénh nhan[24, 30, 128]

K3 thuat E-test d& thuc hién, cho két qua nhanh, chinh xac nhung kha dit tién.
1.4.2. Cdc ki thugt sinh hec phan t nghién cizu vi khuan khang khang sinh
1.4.2.1. Phan tich céc plasmid

Plasmid 1a yéu t6 ADN niam ngoai nhiém sac thé cua hau hét cac chung vi
khuan va c6 thé xac dinh qua qui trinh ly giai té bao va dién di trén thach. Pay ciing
1a co ché khang khéang sinh quan trong nhat do phan 16n cac gen khang khang sinh
cua vi khuan déu nam trén céc plasmid va co thé lay truyén trong pham vi loai cac

loai vi khuan khac thong qua hinh thic tiép hop.
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Bang 1.2. Vi du mét s6 lasmid mang gen khang khang sinh [27, 28, 80, 55]

) ) Kha nang truyén
i . . ) Gen khang khang _ )
Vi khuan Loai plasmid ) i ) plasmid khang
sinh trén plasmid .
khang sinh*

_ blactx-m-, blashv, ,
E. coli FIl; A/C; B/O Co

blarem-va NDM-1

A/C; FI/FII
K. pneumoniae NDM-1, Oxa-48 Co
va InCL/M
S. typhimurium AIC2 CMY-2-type A Co
Citrobacter A/C, LIM ArmA, DHA, SHV Co
Enterocloaceae A/C2 VIM-4, CMY-4 Co

* Kha ning truyén plasmid khang khang sinh duoc cac tac gia thir nghiém
thanh cong trong phong thi nghiém. Céc ching “cho” 1a cac chung vi khuan mang

A

plasmid khang khang sinh, va cac ching “nhan” 1a cac chuang E. coli J53, DH5-a
Viéc phat hién va phan loai plasmid can phai dya vao cac dic tinh vé kiéu gen
va dua trén cac gen c6 tinh 6n dinh, dic biét 1a cac gen qui dinh sy nhan Ién cua céc
plasmid [35]. Nam 1971 Hedges va cong sy lan dau tién dua khai niém phan loai
plasmid duya trén tinh 6n dinh caa plasmid trong khi tiép hop [34]. Nam 1988,
Couturier va cong su da st dung Kk thuat Southern-blotting dé phan loai plasmid,
tuy nhién phuong phap nay c6 d6 dic hiéu khong cao, twong d6i phic tap va khong
thé &p dung dé phan tich voi s6 lwong mau Ion [32]. Nam 2005, Carattoli va cong
su phét trién ky thuat PCR-based replicon typing, ky thuat nay sé& khuéch dai céc
doan gen dic hiéu qui dinh sy nhan 1én cua céc plasmid quan trong cua cac vi khuan
duong rudt [28]. Ky thuat nay dang duoc nhiéu tac gia st dung dé phan loai céc
plasmid mang gen khang khang sinh, tuy nhién k¥ thuat nay van con han ché do chi

phan loai duoc cac plasmid thudc nhdém Inc ¢ dién [28, 61].
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1.4.2.2. Ky thudt Southern blotting phat hién plasmid mang gen khang khang sinh

Pay 1a k¥ thuat duoc ap dung rong rai dé phat hién cac plasmid mang gen
khang khang sinh

Nguyén ly: Dung enzym S1 cit cac ADN mach don cua vi khuan va giir lai
plasmid sau d6 duoc dién di trén thach. Cac plasmid sau khi dién di s& dugcchuyén
sang mang tim s¢ duogc phat hién trén phim
1.4.2.3. Nghién cuu kha nang truyén plasmid khang khang sinh

Théng qua hinh thic tiép hop cac plasmid s& duoc chuyén tir té bao cho sang
té bao nhan qua ong pili thdng qua hinh thic bom day. Hién nay ky thuat nay duoc
&p dung rong rai nham tim hiéu kha nang truyén plasmid mang gen khang khéang
sinh trong quan thé vi [28, 73]. O Viét Nam k¥ thuat nay ciing duoc sir dung dé
phan tich dic tinh cua cac vi khuan mang plasmid khang khang sinh[73].
1.4.3. Ky thugt PCR phét hi¢gn gen khang khang sinh

Nguyén ly: Tong hop ADN trong té bao dugc nhan 1én theo co ché ban bao
ton. Vi mot cap mdi dac hiéu, mot doan ADN nao d6 s& dugc tong hop sau mdi
chu ki nhiét cia PCR. Poan gen dac hiéu sé duogc phat hién trén thach dién di. Bay
la k§ thuat duogc sir dung rong réi trong nhiéu linh vuc nhu Y hoc, sinh hoc va néng
nghiép véi nhiéu muc dich khac nhau nhu phat hién cac cin nguyén gy bénh do vi
khuan hay phét hién cac gen khang khéang sinh
1.4.4. Ky thudt RADP PCR (Random amplified polymorphic ADN fingerprinting)

Nguyén ly: st dung cac doan mdi ngau nhién don c6 kich thuéc ngan khoang
10 nucleotid, qua chu trinh nhiét cua phan tng PCR cac doan mdi nay cd thé gan
vao nhiéu vi tri khac nhau cia ADN dé khuéch dai ngiu nhién cac doan gen cua vi
khuan c6 kich thuéc 100-1000 bp. Dya vao sy khac nhau cua cac doan ADN cua
cac chung c6 thé so sanh méi lién quan cua cac chung vi khuan trong cac nghién
ctru dich té& hoc [89]
1.4.5. Ky thudt di¢n di xung truwong(PFGE)

Nguyén ly: Ky thuat nay duoc str dung nhitng enzym phu hop dé cat ADN

thanh cac phan doan khac nhau, cac phan doan nay duoc dién di dé phan tach cac
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doan tir 1-1000kb. K¥ thuat nay cho phép xac dinh mdi lién quan va nguén géc cua
cac chung vi khuan & cac ving va thoi gian khac nhau dya trén su so sanh cac doan
ADN cua céc chang vi khuan[95]. Hién nay PFGE duoc coi l1a mét trong cac tiéu
chuan vang trong phan loai ciing nhu xac dinh ngudn goc vi khuan. O Viét Nam, k¥
thuat PFGE duoc sir dung dé phan tich méi lién hé vé kiéu gen cua céc chang vi
khuan khang khang sinh.

1.4.6. Ky thudt Southern blot phan tich hé gen vi khudn

1.4.6.1. Ky thudt Ribotyping

Tat ca cac chung vi khuan déu c6 mot hay nhiéu ARNm phan b6 quanh nhiém
sac thé, trinh tu cac operon nay c6 tinh bao ton cao. Do vay vi khuan s& dugc dinh
loai bang viéc st dung cac doan do hudng truc tiép téi trinh tw ADN ma hoa céc
ARN thdng tin nay [89]
1.4.6.2. Ky thudt phdn tich da hinh chiéu dai giéi han (Restriction Fragment Length
Polymorphism RFLP)

Nguyén ly: ADN nhidm sic thé hay cac plasmid cua vi khuan s& dugc cit
bang cac enzym gigi han thanh nhitng doan ADN. Cac doan ADN sé& duoc phan
tach bang dién di trén thach, chuyén 1én mang nitrocellulose, sau d6 cac doan cit
nay s& duoc lai ghép véi mot doan ADN do dic hiéu da duge danh dau phong xa.
Nhitng doan ADN c6 trinh ty axit nucleic bd xung phi hop s& gan véi doan do va
dugc phan biét dua vao sy khac nhau vé sé luong va kich thuéc cua cac phan doan
ADN [35, 89]. Hién nay k¥ thuat nay duoc st dung dé phén tich cac dic tinh sinh
hoc phan tir ciia cac vi khuan khang da khang sinh.

1.4.7. Ky thugt Multi Locus Sequence Typing (MLST)

Pay 1a ky thuat tét nhat dé phan loai kiéu gen cua nhiéu loai vi khuan. Ky
thuat MLST duoc danh gia dé phan loai kiéu gen tét hon k¥ thuat PFGE va RFLP
va la mot trong rat it cac ky thuat duoc goi 1a “thu vién” dé xap xép, phan loai va
duoc sir dung trong cac nghién ctu dich t& hoc cua cac ching A. baumannii, qua do6
c6 thé xac dinh cac ching gay dich, khang khang sinh, hay sinh doc t6 nham giam

séat sy lay truyén cua ching trong pham vi qudc gia va trén thé gigi [95].
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1.4.8. Ky thugt gidi trinh te gen

Trong nghién ciu vi khuan khang khang sinh, k§ thuat giai trinh tu gen duoc
sir dung rong rai dé giai trinh tu cac gen khang khang sinh ciing nhu phan tich cac
plasmid mang gen khang khang sinh. Day 1a mot phuong phéap chinh xac nhéat dé
xac dinh cac dic tinh khang khang sinh caa vi khuan.

Phuong phép giai trinh ty gen cua Sanger bang dién di mao quan van luén
duogc coi la chuan vang trong cac phuong phap giai trinh tu gen hién nay. Trong
linh vuc nghién ctu vé khang khang sinh, phuong phap nay cha yéu dugc st dung
dé giai trinh ty cac gen khang vi cic gen nay thuong co kich thuéc < 2 kb. Tuy
nhién véi nhu cau tim hiéu ciu tric cua cac yéu td di truyén di dong (4 ~ 10 kb) hay
cac plasmid mang gen khang c6 kich thugc tir vai chuc dén hang trim kb thi
phuong phap nay lai khong dap trng duogc.

Céc phuong phéap giai trinh tu gen thé hé méi lan dau ra doi vao nim 2005 da
khic phuc nhitng han ché cua phuong phap giai trinh tu truyén théng trude do.
Khong chi c6 tbc do 16n ma ki thuat méi ndy con cho phép thuc hién song song
mét sb lwong 1on trinh tu trong vong vai tuan ma néu dung phuong phap Sanger s&
phai mat dén hang nim mai c6 thé hoan thanh. Mic du phwong phap giai trinh tu
gen thé hé mai sé chi tao ra cac doan trinh ty (read) ngan hon va c6 do chinh xéac
thip hon so v6i cac doan ADN duoc giai trinh tu bang phuong phap Sanger nhung
bu lai vé&i s6 lwong read rat 16n bao pha khip ving ADN can giai trinh tu s& duoc
rap lai dé cd trinh tuy ADN cudi ciing véi do chinh xac cao hay con goi 1a 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 dir
liéu thu dugc tur qua trinh giai trinh tu. D6 tin cay cua di liéu thuong dugce can cir
vao coverage. Coverage dugc s dung cho muc dich so sanh cac hé gen dé tim su
khéc biét ¢ tung nucleotide 1a 20X [127].

1.5. Céc van dé can giai quyét trong nghién ciu
- Ti lé cac chiang E. coli mang gen mcr-1 trong cong dong (mdi trudng nudc,

thizc an) nhu thé nao?
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- Liéu cac chang E. coli mang gen mcr-1 khang colistin c6 ton tai trong hé tiéu
hoa cua nhitng nguoi 1anh cé tiép xtc véi méi truong va thize an bi 6 nhiém véi cac
chung vi khuan nay khong?

- Mtc do dé khang khang sinh cua céc chung E. coli mang gen mcr-1 khang
colistin nhu thé nao?

- Céc chung E. coli mang gen mcr-1 khéang colistin c6 dic diém sinh hoc phan

tir nhu ra sa0? Co ché lan truyén ciia céc ching nay nhu thé nao?
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CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém nghién cau:

- Pia diém thu thap mau: x& Thanh Ha, huyén Thanh Liém, tinh Ha Nam bao
gom bay thon: An Hoa, Duong X4, Quang Trung, Ung Liém, Hoa Ngai, Mau Chir,
Thach T6. Dia diém thyc hién cac xét nghiém phan tich vi sinh: Phong thi nghiém
Khéng sinh-Khoa Vi khuan-Vién Vé sinh Dich té Trung wong

- Pia diém thuc hién xét nghiém giai trinh tu toan bo bo gen caa vi khuan
(WGS): Phong thi nghiém Khang sinh-Khoa Vi khuan-Vién Vé sinh Dich té
Trung wong
2.2. Thiét ké nghién ciu:

Str dung thiét ké mo ta cit ngang cho toan bo nghién ctu
2.3. Thoi gian nghién cau: nam 2015

Toan bd cac mau st dung cho nghién ctiru duoc thu thap trong nghién cau VN
V1.1 Ha Nam “Xdc dinh tinh trang khang khang sinh cia hé vi khudn chi trén
nguol tinh nguyén khoé manh o Viét Nam va cdc tdac dong cua viéc sur dung khang
sinh trong céng dong” tai thoi diém nam 2015. Tt ca cac mau sau khi thu nhan luu
gitr trong ta -70°C tai phong thi nghiém khang khang sinh, khoa vi khuan, vién Vé
sinh dich té Trung wong.

2.4. Péi twong nghién ciu

* Muc tiéu 1:

Dbi twong nghién ctiru ciia muc tiéu 1 1a toan bo cac chung E. coli dugc phan
lap tir ca&c mau nghién ciu cay trén moi truong chon loc MAC ¢6 colistin 0.5ug/ml
bao gom:

- Mau phén nguoi cia 80 ho gia dinh séng tai x& Thanh Ha, Huyén Thanh
Liém, tinh Ha Nam

- Mau phéan dong vat nudi tai 80 ho gia dinh séng tai x& Thanh Ha, huyén
Thanh Liém, Tinh Ha Nam



41

- Mau thyc pham thu thap tai 80 ho gia dinh séng tai x& Thanh Ha, huyén
Thanh Liém, Tinh Ha Nam
- Mau mdi trudng (Miu nudc mua, nudc giéng, nudce tudi) thu thap tai 80 ho
gia dinh song tai xa Thanh Ha, huyén Thanh Liém, Tinh Ha Nam
v Tiéu chuan lya chon: cdc mau dugc luu trong ti &m sau -70°C, ¢6 ghi ma va
hd so chung day du
v’ Tiéu chuan loai trir: ca&c mau khdng c6 ma, khdng rd ho so chung
e Muc tiéu 2: Péi trong nghién ciru cia muc tiéu 2 1a cac chung vi khuan E.
coli mang gen mer-1 phan lap duoc ¢ muc tiéu 1 bao gom:
- Céc chung vi khuan E. coli mang gen mer-1 khéng colistin phan 1ap tir phan nguoi.
- Céc chung vi khuan E. coli mang gen mcr-1 khang colistin phan Iap tir phan
dong vat nudi trong ho gia dinh.
- Céc chung vi khuan E. coli mang gen mcr-1 khang colistin phan lap tir thirc
an cua cac ho gia dinh.
- Céc chung vi khuan E. coli mang gen mcr-1 khang colistin phan 1ap tir moi
truong (nuwdc mua, nudc giéng, nudce tudi) cua cac ho gia dinh.
2.5. C& mau nghién ciru
C& mau cho muc tiéu 1
Vi nghién cau 1a nghién ciiu mé ta cat ngang nham xéac dinh ty 18 lwu hanh gen
mcr-1 trong phan ngudi, phan doéng vat, nudc va thuc pham nén ching tdi p dung
cdng thac tinh ¢& mau cho nghién ctu wéc tinh mot ty I¢:
px(1-p)
N=272%@a2 X =----------- Q)
d2
Trong d6: n: s6 ching can nghién cau; p: Ty Ié du doan; Z1-a/2: Hé sb tin
cay, véi do tin cay 12 95% (Z a2y = 1,96); d: dd chinh xac tuyét dbi (d=0.05)
- Vi ty 1& vi khuan E. coli mang gen mer-1 khang colistin trong phan ngudi
theo cac nghién ciu trude di bao cdo 1a 17,6 %[98], nén sé6 mau phan

nguoi cho viéc xac dinh ty I¢ E. coli mang gen mcr-1 1a 222 (n= 222).
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- Vi ty 1é vi khuan E. coli mang gen mcr-1 khang colistin trong phan dong
vat theo cac nghién cau trude da bao cao 1a 7,9 % [53], nén sé mau phan
dong vat cho viéc xac dinh ty 1€ E. coli mang gen mcr-1 1a 112 (n=112).

- Vi ty 18 vi khuan E. coli mang gen mcr-1 khang colistin trong thuc pham
theo cac nghién cuu trude d6 da bao cao 1a 15 % [57], nén sé mau thuc
pham cho viéc xac dinh ty Ié E. coli mang gen mcr-1 1a 189 (n=189)

- Vi ty 1& vi khuan E. coli mang gen mcr-1 khang colistin trong nuéc theo
bao co cua nghién ciru trude 1a 10% [49], nén sb mau nudc cho viée xac dinh ty 1¢
E. coli mang gen mcr-1 1a 138 (n=138)

Ttr ¢6ng thuc tinh ¢& mAau trén, nghién ctru di tién hanh lya chon mau nhu sau:
Mau cuia nghién ciru duoc lya chon tir cAc mau phan cua ngudi, dong vat nudi trong
nha, thirc 3n va nude (nude mua, nudc giéng, nudce tudi) cua 80 ho gia dinh tai X3
Thanh Ha, huyén Thanh Liém, tinh HA Nam. Cac mau nghién ctu duoc cdy trén
moi trudng chon loc MAC b sung colistin 0.5 pg/ml nham muc dich thu thap cac
chung vi khuan gram am ¢ mang gen mcr-1 bao gom céc chung cé biéu hién kiéu
hinh khang colistin va cac chung c6 mang gen khang nhung van nhay véi colistin.
Nhitng mau cé vi khuan moc, chon tir 3-5 khuan lac riéng r& mau hong nhat dé cay
chuyén tiép trén thach thuong u 37°C/24h, trong trudng hop trén dia chi moc 1 hoic
2 khuan lac thi s& liy 1 hoidc 2 khuan lac d6. Viéc lua chon nhiéu hon mét ching
trén mot mau cdy véi muc dich 1am ting kha ning phat hién cac chang E. coli mang
gen mcr-1cua cdc mau nghién ctu. Cac ching nay duoc luu giit trong moi truong
LB c6 glycerol 20% trong ta -70°C dé lam cac thir nghiém trong nghién ciu.

Nghién ctru da thu thap duoc sb lugng mau va sé lugng chang nhu sau (Bang 2.1)

Bang 2.1. S6 lwong mau va chiing phan lap dwec sir dung trong nghién ciéu

Loai mau S6 lwgng mau S6 lwgng chiing
Phan nguoi 265 649
Phan dong vat 122 271
Nudc 179 103
Thtrc an 159 201
Tong s6 725 1224
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S6 luong cu thé cac chang vi khuan dugc nghién cau trong ting Ky thuat xét
nghiém nhu sau:

PCR phét hién gen mcr-1 tryc tiép tr mau: toan bo 1224 chung thu thap duoc
tor Bang 2.1

Nudi cdy va dinh danh vi khuan E. coli tir ci&c mau dwong tinh v&i mer-1;
Toan b6 cac chung duong tinh véi mer-1.

Xac dinh tinh nhay cam cua cac chung E. coli mang gen mcr-1 véi colistin
bang k¥ thuat khang sinh do vi pha lodng: Toan bo céc chung E. coli duong tinh véi

mcr-1.

Xac dinh tinh nhay cam khang sinh bang k¥ thuat dinh lwong nong d6 khang
sinh tc ché téi thiéu (MIC): Lua chon dai dién cac chung E. coli mang gen mcr-1
khang colistin dd dwoc nudi cdy va dinh danh dya trén tiéu chi sau:

v’ L4y toan bo céac chung c6 MIC colistin tir 8->16

v'Céc chung c6 khang colistin c6 cting mot gia tri =4 trong cting 1 mau: chon
dai dién ngau nhién 1-2 chung.

v'Cac chung c6 gia tri khang colistin & ngudng trung gian =2: lya chon dai
dién theo hinh thirc 1ay ngau nhién.

v'Cac chung c6 gia tri khang colistin & ngudng nhay cam <2: lya chon dai
dién theo hinh thic 1ay ngau nhién.

C& mau cho muc tiéu 2:

K¥ thuat PFGE: Toan bo cac chung E. coli khang colistin mang gen mcr-1 da
duoc lya chon dé danh gia tinh nhay cam khang sinh bang k¥ thuat dinh luong nong
d6 khang sinh tc ché tdi thiéu (MIC).

K¥ thuat giai trinh tu toan bd bo gen (WGS): Lua chon cac chung dai dién va
c6 chua dich tir nhém chung da lam PFGE: caa cac nhdm gen twong dong > 90% tir
két qua PFGE thu dugc s& duoc lay dai dién. Néu khong c6 cac nhom tuong dong
>90% tir PFGE s€ str dung toan bo.
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So d6 tom tit cac bwéc nghién ciru

- Thu thap mau phan nguoi trong ho gia
dinh

- Thu thap mau phan dong vat nudi trong
ho gia dinh

- Thu thap mau thuc pham sir dung trong
ho gia dinh: thit ga, thit lon, rau...

- Thu thap mau nuéc giéng, nuéc mua,
nudc tudi cua ho gia dinh

l

Muc tiéu 1:

Xac dinhty lé
chung E. coli
mang gen mcr-1
khang colistin
phan ldp duwoc tir
phdn nguoi va vat
nudi, thuc pham,
nuoc tai xa Thanh
Ha, huyén Thanh
Liém, Ha Nam,
nam 2015.

CAy mau trén moi truong tang sinh chon loc
véi colistin. Thu thap ching vi khuan gram
am khang colistin — Phat hién gen mcr-1 tur
chuang thu thap

Quy trinh thu
thap mau cua
dé tai ICF Ha
Nam VN 1.1

A4

Céy chuang vi khuan gram &m khang colistin
mang gen mcr-1 trén moi truong thach
thuong, u 37°C trong 18-24h. Lua chon céc
khuén lac phan lap dwoc tién hanh dinh danh
— thu thap cac chung E. coli

Ky thuat xét

nghiém PCR

phat hién gen
mcr-1

A 4

v

Panh gia mic d6 nhay cam khang sinh cua
cac chung E. coli mang gen mcr-1 véi
colistin va mot sé khéng sinh thudc céc
nhom khang sinh thuong dung

Nudi cay va dinh
danh vi khuan
trén may
MALDI TOF

Muc tiéu 2:
Xdc dinh mét s
ddic diém sinh
hoc phéan ti¢
chung E. coli
mang gen mcr-1
da phdn lap
duwot

Phan tich méi lién hé kiéu gen cua céc ching
E. coli mang gen mcr-1 thu thap duoc

—

A 4

Xéc dinh co ché lan truyén cua gen mer-1
cua céac chung E. coli

Ky thuat danh
gia nong do
khang sinh uc
ché ti thiéu
(MIC)

Ky thuat
PFGE

|

Phan loai cac plasmid mang gen mcr-1

A 4

Xac dinh cu triic di truyén cua céc yeu to di
truyén di dong mang gen khéng khang sinh

Ky thuat
tiép hop

Ky thuat giai
trinh tu toan
b6 bo gen
(WGS)
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2.6. Phwong phap lay miu va ky thuat xét nghiém

Bang 2.2 TOm tit phwong phap 1dy mau va ky thuat xét nghiém

Muc tiéu Phwong phap 1dy mau K¥ thuat xét nghiém

- Mau phan nguoi: 5g /mau
) Mfu phan d‘-’f‘g vat: 5¢/ anau - Nubi cdy phan lap va dinh danh
- Mau thuc pham: 100g/mau . 2

M vi khuan

uC | - MAu méi true i canh:
y L ) Mau mai truong ngoai canh: 100ml | K§ thuit PCR xéc dinh gen mer-1
iéu

nudc sinh hoat gia dinh /mau
Thu thap theo thudng qui cua dé
tai ICF Ha Nam VN V1.1
(phu luc 1-5)

- Xac dinh tinh nhay cam khang
sinh: MIC

Muc
tiéu 2

Chung vi khuan E. coli mang gen
mcr-1 khang colistin phan lap tu
muc tiéu 1

- K§ thuat PFGE

- Ky thuat giai trinh tu toan bo bo
gen (Whole Genome Sequencing-
WGS)

- K§ thuat tiép hop

2.6.1. Ki thugdt nudi cdy va phan ldap vi khudn

Cac mau nghién ciru duoc nudi ciy va phan 1ap theo quy trinh sau:

Budgc 1: Chuan bi méi trudng thach MacConkey c6 bd sung colistin 0,5ug/ml
(Thach MacConkey hang Oxoid, UK. Colistin bot Sigma, USA). Can thach tuong

g Voi $6 Mau can cdy, hoa trong nudc cat véi ti 16 theo yéu cau caa nha san xuat,

tiét trung ¢ 121°C trong 15 phit. Pé thach vé nhiét 6 40°C, bo sung colistin nong

d6 0,5pg/ml nhe nhang lic déu.

Budc 2: st dung ang 1 pl 1dy miu phan nguoi va dong vat ciy trén thach

MacConkey c6 bd sung colistin 0.5ug/ml va u 37°C trong 18-24h. Bdi voi mau

nuéc va thuc pham, 1ay 1 pl dung dich canh thang LB + glycerol 20% luu chung

cay trén thach MacConkey c6 bo sung colistin 0.5pg/ml va o 37°C trong 18-24h.

Budc 3: Chuan bi thach thuong (Nutrien Agar-hing Oxoid, UK)
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Bugc 4: Trén mdi dia cdy, chon 3-5 khuan lac riéng r& mau hong nhat ciy
chuyén tirng khuan lac sang thach thuong u 37°C trong 18-24h. Nhimng dia moc 1
dén 2 khuan lac thi liy 1-2 khuan lac d6. Ghi sb luong ching twong Gtng mdi mau
nghién ciu. Cac dia khong c6 vi khuan moc duoc ghi nhan 1a cac mau khong cé
chung vi khuan gram am khéng colistin.

Chuan bi 6ng eppendorf luu chung: 1,5ml LB broth + glycerol 20% (LB broth
hang Oxoid, UK)

Budc 5: Kiém tra lai cac chung duoc ciy trén thach thuong cd thuan hay khdng
bang mit thuong. Cac ching c6 nhiém 2 loai khuan lac s& duoc cay lai tir dau

Céc dia ching thuan s& dugc danh ma sb va luu chung trong 6ng Eppendorf co
1,5ml LB broth + glycerol 20% va bao quan & -70°C dé lam cac thir nghiém trong
nghién cau.

2.6.2. PCR phat hi¢gn gen mcr-1
2.6.2.1. Tach chiét ADN:

Céac chung vi khuan gram 4m khang colistin dd phan lap duoc trén thach
thuong dé qua dém & nhiét do 37°C. Lay 4-5 khuan lac hoa tan trong 200 pl dung
dich dém PBS dun cach thuy 95°C/5 phut, li tdm 13000 vong/phut trong 15 pht.
Thu nuée noi 1am khudn mau cho phan tng PCR.
2.6.2.2. Quy trinh xét nghiém PCR phat hién mcr-1:

- Nguyén ly: Sir dung cip moi dic hiéu dé khuéch dai doan gen mer-1 khang
colistin cua vi khuan bing phan tng PCR. Qua trinh nay duoc lap lai nhiéu lan dé
tong hop hang triéu ban sao ciia doan gen tir mot vai phan tir ADN ban dau qua do
¢ thé phat hién duoc cac doan gen bang cach nhudom, dién di san pham va chup
duoi dén UV.

= M6i cho phan ing PCR: ching tdi str dung trinh tu méi duoc thiét ké bai Liu
va cong su (2016)[57].

Trinh tu ctia mdi nhu sau:

+mer-1 F (5-CGGTCAGTCCGTTTGTTC-3")
+mer-1R (5-CTTGGTCGGTCTGTAGGG-3") [57]
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Kich thuéc gen mer-1: 309 bp
= Thiét 1ap va téi vu phan tmg PCR dé phét hién gen mer-1
Thanh phan phan tng PCR phat hién gen mcr-1:

Thanh phan phan ang 1 mau (pl)
2X Master-Mix (GoTag® ADN Polymerase: 400uM
dATP, 400uM dGTP, 400uM dCTP, 400uM dTTP 10
va 3mM MgCI2)
M3 mcr-1-F 0,5
mcr-1-R 0,5
Nudc 8
ADN 2
Tong so: 20l
- Chu trinh nhiét cho phan tting PCR
Cac budc Nhiét 3o Thaoi gian
Bién tinh 94°C 4 phat )
Bién tinh 94°C 36 giay 30 chu ky
Gan moi 55°C 36 giay g
Tong hop 72°C 50 gidy |
Két thac 72°C 5 pht
Gitt & nhiét do 4°C

e Cac budc thuc hién:

Buéc 1: Chuan bi mau ADN di dugc tach chiét can lam PCR. Ghi so do xét
nghiém

Budc 2: Pha dung dich Master-Mix + mdi + nuéc cat twong @ng véi sé6 mau
can 1am, tron déu va chia déu mdi tube PCR 18 pl.

Buéc 3: Nho vao mai tube 2 ul AND mau

Budc 4: Thuc hién qua trinh khuée dai trén may PCR

Budc 5: Bién di san pham PCR: dua trén nguyén ly ciia ky thuat dién di 1a su
chuyén dong ciia cac phan tir tich dién trong dung dich dudi tic dong ciia dong dién, cac
san pham PCR s& dugc dién di trén thach dién di agarose nong do 1,5% + 3 pg/100 ml
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thach Redsafe- chat nhuom DNA trong dém TAE 1X trong 30 phat. Sau khi dién di
xong gel duoc chup lai bang may chup anh gel dé phat hién gen mer-1.
Budc 6: Phan tich két qua.

Panh gia chat luong caa phan tng PCR: sir dung mau chimg duong va chung am va
thang chuan ladder 1000 kb. Phan tng PCR c6 gia tri khi ching dwong mer-1 ¢6 1én
band cua gen mcr-1 va khong xuat hién band & mau ching a&m. Nhan dinh két qua
mau: CAc mau c6 xuit hién bang c6 cung kich thudc véi chimg duong duoc Xac
dinh 1a cac mau c6 chung vi khuan gram am mang gen mer-1.

Gen mcr-1
14-4-2018

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 P N

. 309bp

Chii thich: M: Thang chuan ladder 1000 bp: P: Chimg dwong: N: Chimg am:
1-14: mau nghién ciru

Hinh 2.1. Hinh anh minh hea két qua pcr phat hién gen mcr- 1
2.6.3. Ky thudt dinh danh vi khudn bang may MALDI TOF
Nguyén ly: Hé théng dinh danh MALDI TOF dugc st dung dé dinh danh vi
khuan/vi nam bang cach st dung ky thuat khdi phd dé xac dinh dau an protein dic
trung ciia mot vi sinh vat. Pho dai dién cho dau an protein dugc dung dé dinh danh
chinh xac mdi vi khuan cu thé bang céach so sanh vai thu vién kho cia cac dong vi
khuan/vi nam.
Cac buwoc thyc hién
- Chuan bi chung thuan: ciy chang can dinh danh trén thach thudng trong 24 gio
- Phét mdi mau khuan lac thuan Ién mot vi tri (spot) ciia dia MALDI target.

- Pé mau khd ¢ nhiét do phong.
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- Cho 1 pl dung dich HCCA Matrix 1én mdi vi tri mau va dé khé & nhiét d6 phong
- Cho dia MALDI target vao may dé thuc hién dinh danh.
Nhdn dinh két qud
- Két qua co Score > 2: P tin cay cao, ¢d thé chinh xac dén cap do loai.
- Két qua c6 Score < 2: loai bé mau do khéng phai 1a chung E. coli
Kiém tra chat luong bing héa chat noi kiém IVD Bacterial Test Standard
(IVD BTS)
Cac chung sau khi dinh danh bang may MALDI TOF s& dugc thuc hi¢n thém

test indole. Chung duoc xac dinh 1a E. coli khi c6 két qua dinh danh trén may
MALDI TOF dugc xac dinh la E. coli va test indole (+)
2.6.4. Ky thudt ddnh gid nong dp khang sinh e ché téi thiéu (MIC)

Panh gia nong do khang sinh tc ché t6i thiéu (MIC) duogc thyuc hién bang 2 ky
thuat: Ky thuat vi pha loang trong canh thang (Broth microdilution MIC test) dugc
st dung dé danh gia MIC cua colistin va ky thuat pha lodng trong thach (agar

dilution MIC test): dugc sir dung dé danh gia cac khang sinh con lai.

Céc budc thuc hién cua ki thuat danh gia ndng do khang sinh tc ché tdi thiéu

bao gom: :
Lua chon khang sinh can danh gia

A 4

Chuan bj dung dich khéang sinh stock, chung can danh gia, chung QC

\ 4

Cho chang vao cac dia/tube/plate c6 ndong do KS tly timg phuong phép st dung va u

l

Xac dinh ndng d6 khéang sinh cudi can pha va céch phién giai két qua

A 4

banh gia QC

l

Béo céo két qua
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2.6.4.1. Ky thugt vi pha loéng trong canh thang (Broth microdilution MIC test)

Budc 1: Chuan bi méi trudng va chang chuan: Ching tdi sir dung moéi trudng
la dung dichMueller-Hinton Broth (MHB) (Oxoid, UK). Chung E. coli ATCC
25922 va E. coli ATCC 13846 duoc st dung dé QC mdi truong dam bao cac ching
vi khuan gram am c6 thé moc t6t trén mdi mé moi truong da chuan bi.

Budc 2: Chuan bi chiing 24 gio: Cay riéng ré cac ching chuan E. coli ATCC
25922, E. coli ATCC 13846 va cac chung nghién ciu trén thach thuong, ¢ 37°C
trong vong 18-24 gio.

Budc 4: Chuan bi dung dich colistin Stock: Colistin sulfat stock 51200 pg/ml.

Budc 5: Chuan bi dung dich colistin pha loang:

- Pha lodng 1/10: 50 ul stock + 450 pl nuwéc cat & dwoc dung dich colistin
5120 pg/ml. Str dung 900 pl MHB + 100 pl colistin nong do 5120 pg/ml dé duoc
dung dich colistin nong d6 512 pg/ml. Tiép tuc ha bac nong do khang sinh colistin
xubng 64 pg/ml bang cach pha theo ty Ié: 1 dung dich KS + 7 MHB

- Thém 800 pl dung dich chwa colistin 64 pug/ml vao 12 éng tube v tring. Hat
50 pl thach MHB khong c6 khang sinh vao tat ca cac giéng cua plate. Dung pippet
da kénh (12 kénh) hut 50 pl dung dich colistin 64 pg/ml vao cac giéng hang A, hit
tron déu va lay 50 pl dé chuyén sang cac giéng hang C, 1am twong tu cho dén giéng
cudi cung, bo di 50 ul ¢ hang cudi cung. Cac giéng cua plate dugc chia déu dung
dich colistin sau khi da dugc pha lodng ¢ cac nong d6 khac nhau theo theo so do
dudi day:

32 | 32 |32 |32 |3 |32 |3 |32 |32 |32 |32 | 32

= NP>~ |0
= NS>
= (N|PB&~ |00
= (N|B&~ |00
(NP>
(NP>
(NP>
= IN|B~|00
R |IN |~

050505050505/ 05]05|05]05]|05]|05
025]0.25|0.25]0.25|0.25]0.25|0.25|0.25|0.25|0.25 | 0.25| 0.25

T O MmO w >
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Cho thém 50 pl MHB khéng c6 colistin sang mot plate khac dé danh gia sy
phat trién caa cac ching trong moéi truong MHB ciia mdi mé chay.

Budgc 6: Chuan bj canh khuan 10° Mcfarland dé cho vao plate khang sinh da
pha: pha lodng 100 lan bing céch pha canh khuan 108 Mcfarland trong nuéc mudi
0.9% va hat 900 pl MHB + 100 pl canh khuan 108 Mcfarland tron déu. Hat chuyén
100 pl canh khuan da pha + 900 ul MHB tron déu. Dung dich cudi cing la canh
khuan 10° Mcfarland.

Budc 7: Hat 50 pl canh khuan 108 Mcfarland vao plate c6 cac nong do colistin
da pha ¢ trén bao gom ca chung ATCC E. coli ATCC 25922 va E. coli ATCC
13846. Giéng ching a&m (Negative control -NC) khdng c6 cht:a canh khuan. Cho
canh khuan vao plate c6 mét truong MHB khong co khang sinh dé kiém tra moi
trudng MHB.

Budc 8: Tron déu va u cac plate ¢ nhiét do 35 + 2°C trong 16-20 gio.

Dién giai két qua:

- Piéu kién dé két qua dat:

+ Giéng chirng am: khong c6 vi khuan moc ¢ tat ca cac nong do

+ Giéng kiém tra méi trudng MHB: Vi khuan moc tét

+ Giéng E. coli ATCC 25922: MIC colistin trong khoang: 0.25 pg/ml -2 pg/m
+ E. coli ATCC 13846: MIC colistin: 2-4 pug/mi

- Boc két qua: MIC cua chung vi khuan dugc xac dinh 12 nong do colistin nho
nhat ma c6 thé tc ché hoan toan vi khuan moc & day giéng, duoc nhan biét bang
mét thuong. Phién giai két qua MIC colistin nhay va khang theo tiéu chuan cua
CLSI 2018[107]

+ Chung c6 MIC colistin <2 pg/ml: Nhay vaéi colistin

+ Chung c6 MIC colistin >2 pg/ml: Khang vai colistin
2.6.4.2. Kj thugt pha lodng trong thach (agar dilution MIC test): duwoc si dung dé
danh gia cac khang sinh con lai

Muc dich: Phuong phép pha lodng trong thach dé xac dinh néng do tc ché toi
thiéu cua khang sinh véi cac ching vi khuan duong rudt theo khuyén co cua CLSI.

Nguyén ly: cua cac ki thuat nay I1a ndng do khang sinh ting dan trong moi
truong nudi cay, khi dat dén mot nong do nhat dinh né sé& tc ché dugc su phat trién
cua vi khuan.
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Cac bwéc tién hanh:
Budc 1: Céy riéng ré chung chuan E. coli ATCC 25922, P. aeruginosa ATCC
27853 va cac chung nghién ciru ra dia thach Mueller Hinton (Becton Dikinson,
M¥), t & 35-37°C trong 18 — 24 gio.
Budc 2: Pha lodng bac 2 céc loai khang sinh (Sigma, My) trong dém PBS vé trung:

+ Nhom B-lactam: Ampicillin

+ Nhém Carbapenem: Imipenem (IPM), Meropenem (MEM);

+ Nhom Cephalosporins: Ceftazidime (CAZ), Cefotaxime (CTX); Cefepim (FEP)

+ Nhém Aminoglycosid (gentamicin (GM), amikacin (AK))

+ Nhém Sulfamid: Sulfamethoxazon va trimethoprim (SXT)

+ Nhom Fluoroquinolones: Ciprofloxacin (CIP);
Budc 3: Chuan bi cac dia thach Mueller-Hinton ¢ chtra khang sinh theo céc nong
do da pha loang.
Budc 4: Chuan bi huyén dich vi khuan

- Dung que cdy vo trang lay 1 khuan lac cua cac chiung da nudi cdy hoa tan vao
2 ml nuc mudbi sinh 1y vo tring va tron déu bang may lic vortex.

-Po duc cua huyén dich vi khuan s& duoc so sanh véi do duc chuan 0,5 cua
thang McFarland.

- Pha lo&ing 100 lan huyén dich vi khuan bang cach iy 20 pl huyén dich nay
cho vao 2 ml nuwéc mudi sinh Iy vo trung dé dugc huyén dich nong d6 108 vi
khuan/ml.

- Hat 0,5 ml huyén dich vi khuan nong do 108 vi khuan/ml cho vao méi giéng
ctia phién inox 32 giéng theo so do s6 cuia cac chung theo so d6 dudi day:

1 2 3 4
5 6 7 8 9 10
11 12 13 14 15 16
17 18 19 20 21 22
23 24 25 26 27 28
29 30 cﬁuh%ngl cr?l:];nn;IgZ
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Budc 5: Cay cac ching di chuan bi trén cac dia thach c¢6 sin x khang sinh
Dung b dinh ciy inox 32 dau cham vao céc giéng trén phién, sau d6 dat nhe nhang
(khong dé chan dinh an sau vao thach), chinh xéac (chi dat 1 lan, khéng di chuyén)
1én dia thach khéng cd khang sinh.

- Tiép tuc cham va dit 1én cac dia thach dd c6 san khang sinh tir ndng d6 thap
dén ndng d6 cao.

- Cubi cung trude khi két thic, cham vao dia thach MH khong c6 khang sinh
mét 1an nira dé lam chuang.

- Pé cac dia thach ¢ nhiét d6 phong trong 30 phut cho khé.
Budc 6: U ¢ 37°C trong vong 18-24 gio, doc két qua.
Dién giai két qua: - Pam bao chit luong xét nghiém: tit ca cac chung moc tot & 2
dia dau va cudi (khdng chaa khang sinh); ndng do khang sinh tdi thiéu tc ché su
phét trién cua 2 chung chuan nam trong khoang cho phép theo tiéu chuan CLSI
(2018) véi 10 loai khang sinh ké trén. Két qua néng do khang sinh tc ché ti thiéu
cua cac chung dugc xac dinh la nhay (S), trung gian (1) hay khang (R) khi so sanh
két qua véi bang dudi day (Bang 2.4) [78, 96].

Bang 2.3. Dién giai két qua doc MIC cia cac khang sinh

Tén khang sinh Nhay (S) | Trunggian(l)| Khang (R)
(Hg/ml) (Hg/ml) (Mg/ml)

Ampicillin 8 16 32
Ceftazidim 4 8 16
Cefotaxim 1 2 4
Cefepim 4 8 16
Gentamicin 4 8 16
Ciprofloxacin 1 NA
Sulfamethoxazon/Trimethoprim 2 NA

Amikacin 16 32 64
Imipenem 1 2 4
Meropenem 1 2 4
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+ Poc két qua, lan luot doc tir dia thach c6 nong do khang sinh thap nhat.
Nong do MIC duoc xac dinh ¢ dia méi trudng ma & d6 cac vi khuan bj tc ché phat
trién, nén mat do vi khuan giam han chi con 1-3 khuan lac moc.

+ O ndng do thap nhat, khdng c6 vi khuan moc thi két qua duoc ghi nhan Ia:
nhé hon hoic bang nong do d6 (<). Trong trudng hop dén ndng do cao nhat ma van
thay vi khuan moc thi két qua duoc ghi nhan 1a 16n hon ndng do dé (>).

+ Két qua MIC cua céc ching s& duoc so sanh véi nong do ranh giéi khang
(bang 2.4) dé phan biét thanh 3 mic d6 nhay cam, khang hay ¢ mic do trung gian:
nhay cam, trung gian hoac khang.

2.6.5. Phan tich mai lién h¢ kiéu gen bang ky thudt PFGE

Muc dich: Ky thuat PFGE duoc str dung dé phan tich méi lién hé kiéu gen cua céc
chang vi khuan khang khang sinh. Ky thuat nay cho phép xac dinh mdi lién quan va
ngudn gdc caa cac chung vi khuan & cac viing va thoi gian khac nhau dua trén sy so
sanh cac doan AND cua c4c chung vi khuan

Nguyén ly: K¥ thuat PFGE sir dung nhitng enzym phu hop dé cit AND thanh céc
phan doan khac nhau, cic phan doan nay duoc dién di dé phan tach cac doan tir 1-
1000 kb. Cac doan AND cua cac chung vi khuan s& duoc so sanh dé phan biét sy
gidng va khac nhau cua cac chang vi khuan.

Cac budéc thuc hién:

- Tach chiét ADN cua vi khuan trong dém thach

- Lay mét khuan lac cua cac chung vi khuan mang gen mer-1 va chung chuén
Salmonella Braenderup H9812 trén dia thach LB dugc nudi cay qua dém & 37°C
cdy vao 10ml mdi trudng LB long, lac 120 vong/phut ¢ 37°C trong 6-8 gio. Ly tam
4000 vong x 20 phdt loai dich néi thu can té bao vi khuan.

- Tron can té bao véi 200 pl dung dich TE. Nho 200ul dung dich thach
Seakem gold 1%, (chuan bj trong dém TBE, 0,5X), tron déu va nho hdn dich vao
khudn tao gel dé tao plug, doi cho dén khi thach déng.

- Chuyén cac plug sang cac tube 2ml c6 chia 2ml dung dich ly giai té bao
(Img/ml protein K, 1% N-lauroylsarcosin trong 0.5M EDTA pH 8.0).
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- U céc tube & 55°C qua dém trong bé u nhiét, lic nhe nhang. Cat ADN vi
khuan bing enzym gigi han Xbal.

- Cit chromosomal ADN cua vi khuan da tach chiét trong thach bang Enzym
gi¢i han Xbal (cho E. coli, Enterobacter spp. va K. pneumoniae) va Apal (cho
Acinetobacter) ndng d6 40Ul/ miéng thach & 37°C trong vong 14-16 gio.

- San pham cit ADN sé& duoc dién di bang bo dién di CHEF-DR 111 (Bio-Rad
laboratories, Richmond, Calif) trén thach Seakem gold 1%, & hiéu dién thé 6V/cm
trong 19 gio & nhiét d6 140C, thai gian mot xung tir 25 dén 60s va goc dién trudng
la 120 do.

- Sau khi dién di gel s¢ dugc nhuoém trong dung dich ethidium bromide va
chup anh, cac doan cat ADN cua cac chang vi khuan s& duoc so sanh véi nhau va
vé6i chung chuan S. braenderup H9812 dugc chay song song dé lam thang chuan.

- Phan tich mdi lién hé kiéu gen cua cac ching vi khuan E. coli khang colistin
mang gen mcr-1 bang phan mém Bionumeric- 6.5 dé tao cay pha hé.

2.6.6. Kj thudt gidi trinh tw toan bé hé gen cia vi khudn (Whole Genome
Sequence - WGYS)

Muc dich: K§ thuat giai trinh ty toan bo bo gen nham xac dinh trinh tu nucleotide
cuia toan bo bo gen cua vi khuan tir d6 c6 thé danh gia dugc méi lién hé kiéu gen,
cac gen khang khang sinh, cac yéu té di truyén dong mang gen khang khang sinh
cua cac chang vi khuan khang khang sinh.

Quy trinh giai trinh tw gen cac chung E. coli dugc md ta chi tiét & phan Phu luc 7. Vat
liu nghién ciu: M ta chi tiét & Phy luc 6

Tom tit cac buéc thuc hién:

- Céc chung E. coli mang gen mer-1 duoc nudi cay trong méi trudng LB ¢ 37°C
tir 18- 24 gio.

- Tach ADN tong s6 bang hé théng tach chiét tuw dong QIAcube (Qiagen).

- Pinh luong ADN bing kit va may do nong d6 Qubit (ThermoFisher Scientific).
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- Thiét lap thu vién ADN sir dung kit NexteraXT (Illumina) theo huéng dan
ctia nha san xuat.

- Giai trinh tu gen bang may MiSeq (lllumina), st dung bo kit MiSeq Reagent
V3; 2x 300 chu ky).

- Thuc hién lap gidp de novo assembly dé xay dung bo gen cua vi khuan cua
mdi chiing tir dir liéu cac doan ADN ngan trén phan mém SPASdes v3.14.1[19]

- Sir dung cac phan mém Resfinder, Plasmidfinder database dé tim gen khang
khang sinh va phan loai plasmid. MLST dugc sir dung dé xac dinh kiéu trinh tu cua
mdi chang vi khuan[93]

- IQ-TREE v1.6.11 duoc st dung dé thiét 1ap cay pha he[72]

- Cac bude xu ly va phan tich trinh tu tiép theo (Hinh 2.2) dugc thuc hién tai
Vién Vé sinh dich t& Trung wong (phdi hop véi Pon vi nghién ctru 1am sang Truong
DPai hoc Oxford - OUCRU).

- Phan tich in silico giup xac dinh gen mcr-1 nim trén nhiém sic thé hay
plasmid. Phéi hop két qua phan tich di liéu cua trinh tu doc ngan (short-read) va
trinh tu doc dai (long-read) cua k¥ thuat Oxford Nanopore dé xay dung cau trdc gen
cua plasmid mang gen mcr-1[126].
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2.6.7. Ky thudt tiép hgp ddnh gid sw lan truyén gen mcr -1 qua plasmid
Budgc 1: Chuan bi chung nhan:

A

+ Cay ching “nhan” E. coli J53 vao 5ml méi truong LB + 100 pg/ml Sodium
azide (Sigma, My), u 37°C qua dém.

+ HGt 50 pl hdn dich nudi cdy chia vi khuan E. coli J53 sang dia thach
MacConkey (Oxoid, Anh) + 100 pg/ml Sodium azide, G 37°C qua dém.

+ Cay chuyén 1 khuan lac E. coli J53 sang binh tam giac chira méi truong
LB, & 37°C qua dém, lic nhe.

Budc 2: Chuan bi chiing cho:

+ Cay chung vi khuan “cho” (ching ¢6 plasmid mang gen khang khang sinh
mcr-1 da kiém tra bang PCR ) 1én dia thach MacConkey c6 chtra 2 ug/ml meropenem,
u 37°C qua dém.

+ Chon mét khuan lac chung “cho” cdy sang 3ml canh thang LB c6 chta
2ug/ml meropenem, u 37°C trong 5-6 gio (OD 600=0,5).

Budc 3: Thuc hién tiép hop

- Ly tdm hdn dich nudi ciy chira chung cho va chang nhan: 6.000 vong/phat x
5 phat. Loai bo nuéc noi.

- Cho 600 ul nuge mudbi sinh ly vao rira cian chang.

- Ly tdm 6.000 vong/phit x 5 phat. Loai bé nuéc néi dé lai 100 pl, bd sung
thém 100 pl LB rdi nhe nhang hoa tan can.

- Hoan nguyén tube chtra E. coli J53 véi 1 ml LB. Tron nhe.

- Cho 100 pl cin E. coli J53 vao mdi tube c6 100 pl cin ching nghién cuu.
Tron nhe.

- Hat 25 pl hdn hop chang cho va chang nhan + 75 ul nuéc mudi sinh Iy cay
1én dia thach MacConkey chua 2 pg/ml MEM + 100 pg/ml Sodium azide, u 37°C

qua dém.
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- Chd hdn hop con lai  tiép 2 tiéng rdi hat 25 pl hdn hop chang cho va chang
nhan + 75 ul nuéc mudi sinh Iy cdy 1én dia thach MacConkey c6 2 pg/ml MEM +
100 pg/ml Sodium azide, u 37°C qua dém.

Budc 4: Xac dinh két qua tiép hop

- Chon khuan lac E. coli J53 mau d6 tuoi moc trén moéi truong chon loc (chira
sodium azide va meropenem) cay sang dia thach MHA.

- Kiém tra cac gen mcr-1 cua cac chung E. coli J53 bang k§y thuat PCR (nhu
muc 2.6.2). Céc chung E. coli J53 ¢6 mang gen mcr-1 1a bang chimg ching minh
thuc nghiém tiép hop da thanh cong trong viéc truyén gen qua plasmid tir cac
“chung cho” 14 cac chung E. coli mang gen mcr-1 nam trén plasmid.

2.7. Bién s6 va chi sé trong nghién ciru

- Thong tin chung vé cac loai mau thu thap duoc: loai mau, sé lwong mau, dia
diém, thoi gian thu thap mau

- Sb lugng chung E. coli thu thap duoc tir cac loai mau: mau phan ngudi, mau
phan dong vat (cho, ga, vit, lon), mau thit (lon, ga), mau moi truong (nuwdc mua,
nuéc giéng, nude tudi).

- Ty 1€ chung E. coli mang gen mcr-1 khang colistin dugc phéan lap tir phan nguoi.

- Ty 1é chung E. coli mang gen mcr-1 khang colistin duoc phan lap tir cac mau
phan dong vat nudi

- Ty 1é chung E. coli mang gen mcr-1 khang colistin dugc phan lap tir thuc
pham (thit, rau)

- Ty 1€ chung E. coli mang gen mcr-1 khang colistin dugc phan lap tir nudc
(nudc mua, nudc giéng, nudce tudi).

- Pic diém khang khang sinh cua cac ching vi khuan E. coli mang gen mer-1
khang colistin.

- Méi lién hé kiéu gen céc chiang E. coli mang gen mcr-1 khéang colistin bang
ky thuat PFGE.
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- MAi lién hé vé kiéu gen va sequence type cua cac chung E. coli mang gen
mcr-1 trong nghién cau.

- Co ché lan truyén qua trung gian plasmid cua céc chang vi khuan mang
gen mcr-1

- CAu trdc cua cac yéu té di truyén di dong mang gen mer-1 cua cac chung E.
coli phan lap duoc trong nghién ciru. So sénh véi cau tric caa céc yéu té di truyén
di dong mang gen mer-1 caa mot s6 chang E. coli phan lap trén 1am sang.

2.8. Phuong phap thu thap thong tin

Céc thong tin dugc thu thap theo phiéu diéu tra in sin va duoc tién hanh boi
cac nghién ctru vién da duoc tap huan (Phu luc 1)

2.9. Xir Iy va phan tich sé ligu

- Quan ly sb 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 duoc trinh bay dudi dang bang, db thi, biéu d6
2.10. Khong ché sai s6

- C4c qui trinh 1dy mau duoc thuc hién theo quy trinh chuin cua du an ICF Ha
Nam VN V1.1(Phu luc 1).

- Chung chuan quéc té E. coli ATCC 25922 dugc thir nghiém song song Vi
cac chung E. coli mang gen mcr-1 vé tinh nhay cam khéang sinh theo tiéu chuan
CLSI mai cap nhat

- Str dung cac doan mdi dac hiéu dé phat hién gen mcr-1 bang ki thuat PCR va
giai trinh tu gen

- Giai trinh ty toan bo bd gen dugc thuc hién tai vién Vé sinh dich té Trung
wong. Bo dit liéu thu duoc dam bao chét luong vai Q score >30

2.11. Pao dvrc trong nghién ciu
Pam bao cac nguyén tic dao duc trong nghién ciu y sinh hoc

-Péi twong duoc cung cap thong tin va déng y tham gia nghién cau
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- Thong tin dugc bao mat
-Nguy co thap ddi voi déi tuong tham gia nghién ctu
- Bénh nhan duoc théng bao két qua xét nghiém va dugce tu van

- Nghién ctru da dwoc chap thuan cua Hoi dong dao duc trong nghién ctu y
sinh hoc truéc khi trién khai. Gidy chap thuan cua hoi dong dao dic trong nghién
ctru sinh s6 IRB-VN1057-38/2016.
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CHUONG 3. KET QUA NGHIEN CUU

3.1. Ty Ié vi khuan E. coli mang gen mcr-1 khang colistin phan lap dwoc tir nguoi

va dong vat nudi, thuc pham va nuéc tai x4 Thanh Ha, Thanh Liém, Ha Nam,

nam 2015

3.1.1. Pdc diém chung vé cac logi mdu dwoc thu thdp trong nghién cizu

Bang 3.1. S6 lwong c4c loai mau thu thap theo cac thon va ho gia dinh tai xa
Thanh Ha, huyén Thanh Liém, tinh Ha Nam nam 2015

S6 mau

S6 miu phan

S6 mau

Dia diém thu | S6 hg duwgc |  phan dong vat | thuc pham t?':)r (‘r)’r;audr;g::
thap(thon) thu thap | nguoi thu dwgc thu dwoc thu g dug
A A R thu thap
thap thap thap :
An Hoa 6 19 9 12 19
Quang Trung 10 37 19 19 23
Duong X4 16 49 23 36 32
Ung Liém 11 41 20 22 26
Hoa Ngai 17 56 15 29 36
Mau Chur 13 45 20 27 25
Thach T 7 18 16 14 18
Téng sb 80 265 122 159 179

Nghién ctru sir dung cac mau phan ngudi (n=265), phan dong vat nudi trong

nha (n=122), mau thirc &n ctia cac ho gia dinh(n=159) va mau nudc cua cac ho gia

dinh bao gdm nudc mua, nudc giéng va nude tudi (n=179) dugc thu thap vao thang

thi 2 cua nghién ciu thuan tap tién cau kéo dai trong 6 thang & 80 ho gia dinh

thuoc 7 thdn cua xd8 Thanh Ha, huyén Thanh Liém, tinh Ha Nam trong nam 2015.

Cac mau duoc lya chon ngau nhién.
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3.1.2. Ty & mdu c6 chea ching E. coli mang gen mer-1 phan ldp dwot tir nguwoi
nguwoi, dpng vat nudi, thec pham va nuéc

Cac mau duoc lya chon dd dugc ciy trén méi trudng thach MacConkey cd
chtra 0,5 pg/ml. Trén mdi mau cay, lua chon tir 1-5 khuan lac mau hdng (khuan lac
Enterobacteriaceae). C4c chung Enterobacteriaceae duoc tiép tuc lam PCR dé phat
hién gen mer-1 va duoc dinh danh dé xac dinh cac chang E. coli gen mer-1. Két qua
thu duoc nhu sau:

Bang 3.2: Ty 1é miu c6 chira chiing E. coli mang gen mcr-1 phan lap dwoc tir

phén nguoi, phan dong vat, thuc phiam va nuwéc

iz S6 mau c6 chiing Ty 1é mau co E. coli
Téng sé
L x Enterobacteriaceae mang gen mcr-1
Loai mau mau A
meoc trén moi trudong ]
0 v ie (O
MAC + 0.5 pg/ml colistin Solweng | Ty I¢ (%)
Phan nguoi 265 221(83,3%) 97 36,6
(PN)
Phéndongvat | 199 97 (79,5%) 42 34,4
nubi (PDVN)
Thirc an (TA) 159 72 (72,5%) 6 3,8
Nude (N) 179 156 (87,1%) 15 8.4
Téng s6 725 546 (75,3%) 160 22,1

Trong tong s6 725 mau phan ngudi, phan dong vat, thirc an, nudc dugc ciy
trén méi truong thach MacConkey cé chira 0,5 pg/ml colistin ¢6 546 mau cé
Enterobacteriaceae (khuan lac mau hong) chiém 75,3%.

Tat ca cac loai mau (phan nguoi, phan dong vat, thire an, nudc) déu phat hien
¢ cac chung E. coli mang gen mcr-1. Ty I& mau dugce xac dinh ¢ chang E. coli
mang gen mcr-1 bao gom: phan ngudi 36,6%; phan dong vat 34,4%; thirc an 3,8%;

nuoc 8,4%.
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3.1.3. Ty 1¢ chiing vi khudn E. coli mang gen mcr-1 phan lgp dwoc tir nguwoi,
déng vat nubi, theec phdm va nuwéc

Tong sb chang Enterobacteriaceae thu thiap duoc tir tat ca cac loai mau la 1224
chung. Sau khi 1am PCR va dinh danh dé xac dinh E. coli mang gen mcr-1, cac
chung E. coli nay duoc tiép tuc xac dinh MIC d6i vai colistin bang ky thuat khang
sinh vi pha lodng trong thach. Két qua thu dugc nhu sau:

Ti 1§ phin tri s A 1 . z .
11 phén fram Ty 1€ chiing vi khuan E.coli mang gen mcr-1

100%
90%
’
80% 21,1% 26.2%
70% n=137 n=71

60%

50%

40%

30%

20%

10%

0%
Phan nguoi (n=649) Phan dong vat (n=271) Thucan (n=201)  MJdi truong (n=103)

M Chung E.coli mang gen mer-1 ¢6 khang colistin
£ Chuing E.coli mang gen mcr-1 khéng khéng colistin

B Chung Enterobacteriacea khong phai E.coli

Biéu d6 3.1: Ty |é chiing vi khudn E. coli mang gen mcr-1 phan ldp dwoc tir
ngwoi, dgng vdt nudi, theec phdm va nuréc
Trong sé 1224 chung Enterobacteriaceae phan lap dugc c6 649 phan lap duoc
tir phan nguoi, 271 chung phan 1ap duogc tir phan dong vat nudi, 201 chung phén lap
dugc tr thire an va 103 chung phén lap dugc tir nudce. Trong d6 cé 398 chung E.
coli mang gen mer-1 (Biéu d6 3.1). Trong s6 398 ching E. coli mang gen mer-1 co:
236 chung phan lap tir phan nguoi chiém 36,4% trong d6 15,3% c6 biéu hién kiéu

hinh khang colistin va 21,1% chi c6 biéu hién kiéu gen; 99 chung phan lap tir phan
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dong vat chiém 36,6% trong d6 10,3% c6 biéu hién kiéu hinh va 26,2% c6 biéu hién
kiéu gen; 47 chang phan lap tir thirc dn chiém 23,3% trong d6 11,4% c6 biéu hién
kiéu hinh va 11,9% cd biéu hién kiéu gen; 16 chung phan lap tir nuéc chiém 15,5%
trong d6 9,7% c6 biéu hién kiéu hinh va 5,8% c6 biéu hién kiéu gen (Biéu d 3.1).
Su pho bién cua cac chung E. coli mang gen mcr-1 trong cac loai mau (phan
ngudi, phan dong vat nudi, thie an, nudc) trong ho gia dinh dugc thé hién ¢ biéu d6
heatmap véi mdi dong ngang 1a s6 mau phan nguoi, dong vat nudi, thirc in va nudc
cua mot ho gia dinh. Mau dé 1a cac mau dugc xac dinh co E. coli mang gen mer-1,

mau hong 1a mau khong cé E. coli mang gen mer-1:

POVN3 JTA1 N1 IN2 N3
1

;

1 — —————
1 |
1 I

Mau

duong

tinh véi

mcer-1

Mau Am
tinh véi

mcr-1

Ghi cha: PN1, PN2, PN3, PN4: cAc mdu phdn nguoi trong cing hé gia dinh; PPVN1, PDVN2, PDVN3: caC Mdu phdn dong vt
trong cung hé gia dinh; TA: Mau thikc an trong hé gia dinh; N1, N2, N3: CAc mdu nwdc trong cung hé gia dinh

Biéu dé 3.2: Heatmap sw phan bé cria cac chiing E. coli mang gen mcr-1
& 69 hé gia dinh
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Khi xac dinh su phd bién cua cac chang E. coli mang gen mcr-1 trong céc loai
mau (phan ngudi, phan dong vat nudi, thirc dn, nudc) trong ho gia dinh, két qua
nghién ciu cho thay: Chung E. coli mang gen mcr-1 dugc tim thay ¢ 69/80 ho gia
dinh 14y mau nghién cau. Cac chang E. coli mang gen mcr-1 duoc tim thay ca o
mau phan cua céc ca thé séng trong cing ho gia dinh va/hodc phan dong vat
va/hoic thire an va/hodc nudc udng trong clng mot ho gia dinh. Ty 1¢ tim thay > 2
loai mau trong ciing ho gia dinh c6 chung E. coli mang gen mcr-1 1a 47,8% (33/69
ho). Ty 1& ho gia dinh c¢6 > 2 nguoi cuing séng trong mot ho gia dinh déu c6 chiang
E. coli mang gen mcr-1 1a 37,7% (26/69 ho) (Biéu do 3.2)

3.1.4. Mirc dp nhay cam colistin cia cac ching E. coli mang gen mcr-1
Bang 3.3. Két qua thir nghiém ndng dé wc ché téi thiéu colistin cia cac chiing

E. coli mang gen mcr-1 phan lap dwoc

Tong s6 MIC Colistin (ug/ml)
Loai mau ching
<2 4 8 >16
(n)

PN 236 137(58,1%) | 87(36,9%) | 7 (2,97%) | 5(2,12%)
PDVN 99 71717%) | 23(232%) | 1(1,01%) | 4 (4,04%)
TA 16 6(37,6%) | 3(186%) | 2(12,5%) | 5(31,3%)
N 47 24 (51,1%) | 15(31,9%) | 1(2.13%) | 7(14.9%)
Téng sb 398 | 238(59,8%) | 128 (32,2%) | 11(2.8%) | 21 (5.2%)

* Ghi chii: PN: phdn nguoi; PPVN: phan déng vat nudi; TA: thire dn; N: nuéc

Khi danh gia mirc d nhay cam véi colistin cua 398 chung E. coli mang gen
mcr-1 thdng qua thir nghiém nong do e ché t6i thiéu bang ky thuat vi pha loang,
két qua nghién ctiu cho thay: sé chiing ¢ biéu hién kiéu gen ma khong cé biéu hién

kiéu hinh chiém ty I¢ cao ¢ tat ca cac loai mau: mau phan dong vat nudi 1a 71,7%,
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phan nguoi 12 58,1%). Trong s6 160 ching mang gen mcr-1 ¢é biéu hién kiéu hinh
khang colistin, da s6 c6 MIC colistin 12 4 pg/ml -128/160 chang (chiém 80% s

chung khéang colistin). Céac chung E. coli mang gen mcr-1 ¢6 biéu hién kiéu hinh

khang colistin dugc tim thay & trén ca 4 loai mau: phan nguoi, phan dong vat nudi,

thire an va nuac (Bang 3.3).

3.1.5. Ty Ié phan bé ciia gen mer-1 trén NST va plasmid csia cac ching E. coli

Bang 3.4. Sw phan bé cia cac chiing E. coli mang gen mcr-1 nam trén NST va

plasmid
Ching mang
Ching mang | Chiung mang .
. mer-1 . genmcr-1 | Tong
Loai mau gen mcr-1 gen mcr-1 nam . ,
subtype . . ) nam trén NST | soO
nam trén NST | trén Plasmid )
va Plasmid
PN mcr-1.1 10 35 0 45
PDVN mer-1.1 5 23 1 29
TA mer-1.1 3 0 0 3
N mer-1.1 5 4 1 10
Tong sb mcer-1.1 23 62 2 87
p < 0,001

* Ghi chii: PN: phdn nguoi; PPDVN: phdn dong vat; TA: thire an; N: nwéc

Nhan xét: Gen mcr-1 khang colistin & cac chang E. coli dugc tim thdy & ca

trén NST va plasmid. Sé lugng gen mcr-1 nam trén plasmid chiém 71,2% (n=62) va

trén NST 1a 26,4% (n=23). Pac biét ¢d 2 chung c6 gen mer-1 nam dong thoi trén

NST va plasmid trong d6 01 chung phan lap tir nuéc va 01 chung tir dong vat.

100% gen mcr-1 c6 subtype la mer-1.1
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3.1.6. Murc do nhay cam khang sinh caia cac ching E. coli mang gen mcr-1 trong
phdn nguwoi va dong vat nudi, thirc an va nuoc
Bang 3.5: Két qua thir nghiém ndng dé khang sinh ic ché téi thiéu véi cac

chiing E. coli mang gen mcr-1

I\I/([rlgndgq Logi méu| AM cAz | cTx | FEP | oM AK ciP | IMP | MEM | sxT
PN 97,6 9,8 7,9 4,3 49,4 1,2 39,6 0 0 93,9
(160/164)| (16/164) | (13/164) | (7/164) |(81/164)| (2/164) |(65/164) (154/164)
PDVN 98,5 0 4,6 0 29,2 0 47,7 0 0 89,2
(64/65) (3/65) (19/65) (31/65) (58/65)
Khéng
TA 100 0 0 0 43,75 6,25 81,3 0 0 81,3
(16/16) (7116) | (1/16) | (13/16) (13/16)
1 1 1
N 00 0 0 0 31,3 0 31,3 0 0 96,9
(32/32) (10/32) (10/32) (31/32)
0.6 | 06 | 06 12
PN 0 0 0 0 0 0
(U/164) | (1/164) | 1/164) (2/164)
PBVN 0 0 0 0 0 0 0 0 0 0
Trung 125
gran TA 0 0 0 0 0 0 0 ‘ 0 0
(2/16)
9,48
N 0 0 0 0 0 0 0 0 0
(3/32)
PN 2,4 90,2 92,1 95,1 50,0 98,2 60,4 100 98,8 6,1
(4/164) |(148/164)|(151/164)|156/164)|(82/164)|(161/164)|(99/164)|(164/164)|(162/164)| (10/164)
PBVN 15 100 95,4 100 70,8 100 52,3 100 100 10,8
: (1/65) | (65/65) | (62/65) | (65/65) | (46/65) | (6565) | (34/65) | (65/65) | (65/65) | (7/65)
Nhay
TA 0 100 100 100 56,3 93,8 18,8 87,5 100 18,8
(16/16) | (16/16) | (16/16) | (9/16) | (15/16) | (3/16) | (14/16) | (16/16) | (3/16)
N 0 100 100 100 68,7 100 68,7 90,6 100 3,1
(32132) | (32/32) | (32/32) | (22/32) | (32/32) | (22132) | (29132) | (32132) | (1/32)

* Ghi chii: PN: phdn ngwoi; PDVN: phan déng vat nudi; TA: thirc an; N: muéc

Két qua thir nghiém ndéng do khang khang sinh cua cac chung E. coli mang
gen mer-1 trong phan ngudi, phan dong vat nudi, thirc an va nude cho thiy: céc
chung c6 mirc do dé khang cao véi cac nhom khang sinh thong thudng, nhiéu chung
khang c6 MIC ¢ ngudng cao. Két qua duoc thé hién ¢ bang 3.5: Cac chung E. coli
dé khang khang sinh ampicillin (thip nhat 97,6%- cao nhat 100%) phan lén céc
chung khéng c6 MIC véi ampiciliin > 128pg/ml. Cac chung E. coli dé khang
gentamicin c0 ti 1¢ thap nhat 29,2% va cao nhat 49,4%), da s6 cac chung khang
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gentamincin ¢4 MIC > 64 pg/ml (70/109 chang). Cac chang E. coli dé khang

ciprofloxacin (thiap nhat 39,6% - cao nhat 81,3%), trong do trén 50% sb chung
khang c6 MIC > 16 pg/ml (60/114 chung). SXT c6 ty 1¢é dé khéang rat cao, ti 18 thip
nhat 71,7% va cao nhat 93,9% vai MIC >16 pg/ml chiém 238/240 chung.

Bang 3.6. S6 lwong cac chiing E. coli mang gen mcr-1 da khang khang sinh

Tong sb ] , S6 chiing khang toan bé
o , So chiing khang
Loai mau ching khang sinh nhom -
>3 KS

(n) lactam
PN 164 87 (53,1%) 6 (3,7%)
PDVN 65 32(49,2%) 1 (1,5%)
TA 16 13 (81,3%) 0 (0%)

N 32 11 (34,4%) 0 (0%)
Tong s6 277 143 (51,6%) 7 (2,5%)

* Ghi chii: PN: phdn nguoi; PPDVN: phdn dong vat nubi; TA: thirc an; N: nuéc

Bang 3.6 cho thay ty 1& cac ching mang gen da khang khang sinh chiém ty 1é

rat cao. Ty & chung E. coli khang tir 3 nhém khang sinh tré 1én 1a >50%. Dic biét

c6 7 chung khang toan bo khang sinh nhom B-lactam bao gém 6 ching phan lap tur

phan nguoi va 1 chiang phén Iap tir phan dong vat

Nghién ctu da thuc hién thir uéinghiém phéat hién kha nang sinh ESBL cua

277 chung nay. Két qua cho thay trong s6 cac chung E. coli mang gen mcr-1 trong

nghién ctu, ¢6 7 chung sinh ESBL bao gém: 4 ching phan 1ap tir phan nguoi va 3

chung phan 1ap tir phan dong vat. C6 2 ching phu hop gitra kiéu hinh va kiéu gen:

c6 sinh ESBL va biéu hién kiéu hinh 13 khang toan bo nhém B-lactam.
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3.2. Pic diém sinh hoc phan tir cia cac chiing vi khuan E. coli mang gen mcr-1
phan lap dwgc trong nghién ciu
3.2.1. Céc gen khang khéng sinh cia cac ching E. coli mang gen mcr-1

Giai trinh tu toan bo bd gen 87 ching E. coli mang gen mer-1, két qua phan

tich cac gen khang khang sinh nhu sau:

Phan djng vat |
T

Tén miu vl v [ [ o s [ o] s [ o s s st o[
AACG)TIa
AAC(3)-TIc H___
AACR)TV 1
AAC(E)167

]|
APH(E")-1b

APH(3)-TTa

APH()Ta

Aminoglycosid 4 [ APR@Ta q I T NN
APH(6)-1d — |-
aadA

Logi mu Nuée Phan ngudi T
— - "
[

Colistin

p-lactam TEM-150 ] H | |
l CARB3 1 11
CTXM14 1 1 [
[ [ [

Quinolon

\
EEEE
2233

Trimethoprim GiTATS T T R — - L [ il [ |

Sulfonamid Sul2 L [ []

Phenicol CmiAG

Tetracyclin tetM

Macrolid Mx || T |
Lincosamid TinG ]

Gen diéu hoa gadx
bom déy = marA

Chil gidi
Miu durong tinh vt gen KKS

Miu nurde khing o6 gan KKS

M3u phin nguein hbng c6 gan KKS
M3uthirc 3 khéng cb gen KKS

D: MEuphin 83ngvit khing b gen KKS

Biéu do 3.3: Heatmap s c6 mat cac gen KKS ciia cac ching E. coli mang gen

mcr-1 dwoc xdc dinh bang gidi trinh tw toan bg bé gen (n=87)
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Giai trinh tu toan b6 bod gen cua 87 chung E. coli mang gen mcr-1, nghién ctiru
ctia ching toi da phat hién duoc 46 loai gen KKS caa 9 nhém khéang sinh. Sé luong
gen KSS nhiéu nhat 1a: gen KKS nhém p-lactam (ampC -95,4%; blaTEM-1-54,0%;
blaTEM-135-24,1%); gen KKS nhém aminoglycoside (kdpE-58,6; aadA2-49,5%;
aadA-42,5%; va APH6-1d-39,8%; AAC(3)-11a-14,9%; AAC(3)-11b-11,5%); gen KKS
nhom quinolone (qnrS1-43,7% va qgnrS2-5,8%); gen KKS trimethoprim (dfrAl2-
49,4%; dfrA14-19,5%) va sulfonamid (sull-12,6%; sul2-44,8%; sul3-56,3%); gen
KKS nhém phenicol (catll-13,8%; cmlA6-44,8%; floR-52,8%); gen KKS nhdm
tetracyclin (tetM-32,2%) (Biéu db 3.3)

Bang 3.7. Phan b cac gen KKS theo loai miu va ty 18 khang khang sinh cia

cac mau giai trinh tu

<

PN PDVN TA
. S6 . S6
Tyle | Tyle | Tyle | Tyle | Sb Ch{; sé Chﬁ(;
KS KKS | mang | KKS | mang | chung | 91 ching mang
©) |gen(®)| (%) | gen | KKS eng KKS eng
n=52 | n=52 |n=32 | n=32 | n=3 | 9 n=10 | 9
n=3 n=10
AM | 942 | 100 | 969 | 100 3 3 10 10
CAZ | 96 0 0 0
CTX | 96 346 | 31 | 219 0 3 0 4
FEP | 58 1 0 0
GEN | 42,3 37,5 n=2 3
73,1 81,3 2 9
AK 0 0 n=1 0
CIP | 442 | 519 | 50 50 n=3 1 4 6
IMP | 0 0 0 0
0 0 0 0
MEM| 0 0 0 0
SXT | 904 | 769 | 844 | 813 3 2 10 8
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Nhan xét: Bang 3.7 cho thay céac chung E. coli phan Iap tir mau phan ngudi va
phan dong vat déu co biéu hién kiéu gen va kiéu hinh KKS ampicillin rat cao (100%
va 94,2%). Cac KS nhom cephalosporin bao gom Ceftazidim (CAZ), Cefotaxim
(CTX) va Cefepim (FEP) tuy c6 biéu hién & kiéu hinh KKS con thap (9,6%, 9,6%,
5,8% & nguoi va 0%, 3,1%, 1,0% ¢ dong vat) nhung ty € cac chung mang gen KKS
& nhom nay kha cao. Ty I¢ mang gen KKS nhom nay & cac mau phan nguoi la
34.6% va & phan dong vat la 21,9%. Chua phat hién dugc chung va gen KKS nhom
carbapenem. Nhém KS quinolon (CIP) c6 ty 1&é khang cao va ty 1&6 KKS cua kiéu
hinh va kiéu gen tuong duong nhau trong khi d6 nhom SXT lai ¢6 ty I¢ KKS & kiéu
hinh cao hon kiéu gen & ca mau phan nguoi va phan dong vat.

Nghién ctru khong danh gia ty 16 KKS cua cac chung E. coli phan 1ap tir nuéc
va thtrc 3n do sb chung phan lap dugc qua it.

3.2.2. Mgi lién h¢g vé kiéu gen giira cac chiing vi khud@n mang gen mer-1
3.2.2.1. Xdc dinh moi lién hé vé kiéu gen cia cdc ching E. coli mang gen mer-1 bang
kp thudt PFGE

Hinh 3.1: Hinh anh dai dién két qua dién di xung truong cia dai dién mét so

chuang E. coli mang gen mcr-1 phan lap dwoc
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Hinh 3.2: Méi lién hé kiéu gen cia cac chiing E. coli mang gen mcr-1 phan lap

tai Ha Nam
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Hinh 3.3: Méi lién hé vé kiéu gen cia céc chiing E. coli mang gen mcr-1 phan

lap tai Ha Nam (tiép)
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Hinh 3.4: Méi lién hé kiéu gen cia cac chiing E. coli mang gen mcr-1 phan lap
tai Ha Nam (tiép)
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Hinh 3.5: Méi lién hé vé kiéu gen cia céc chiing E. coli mang gen mcr-1 phan

lap tai Ha Nam (tiép)
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Hinh 3.6: Méi lién hé vé kiéu gen cia céc chiing E. coli mang gen mcr-1 phan
lap tai Ha Nam (tiép)

Két qua phan tich kiéu gen cia 240 chung E. coli mang gen mcr-1 bang ky
thuat PFGE (tir hinh 3.3-3.6) cho thay cac chang E. coli mang gen mcr-1 trong
nghién ctu c6 su da dang vé kiéu gen. Két qua phan tich Phylogenetic tree da xac
dinh duoc 58 cum ching c6 Kiéu gen twong dong cao véi mirc do giéng nhau vé
kiéu gen > 90%. Trong sé cac cum chung cé kiéu gen gidng nhau, cac cum ching
c6 céac chung E. coli mang gen mcr-1 giéng nhau dugc phan lap tir cing 1 mau
chiém 68.9% (40 cum chiing). 18 cum chang gidng nhau con lai 1a cac ching phan
lap dugc tir cAc mau phan nguoi, phan dong vat nudi, thirc dn va nudc trong cling
mot ho va gitra cac ho khac nhau.
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3.2.3. Pdc diém sinh hec phan ti ciia cac ching E. coli mang gen mer-1 bang kj

thudt gidi trinh tw toan bg h¢é gen

3.2.3.1. Pdc diém phin bé cdc sequence type cia cdc ching vi khudan E. coli mang

gen mcr-1 trong nghién cuu

Nghién ctu da lwa chon duoc 98 ching dé giai trinh tu toan bo bo gen nham

phan tich sau hon vé dic diém sinh hoc phan tir ciing nhu sy phan b cua cac STs

cuia cac chung E. coli trong cong dong.

Plas [__| [ ] [__] [__]
Flas |
Flas | |
Flas | || |
Flas | | [
Neg | [ |
Plas | | |
Plas. | [ | |
Flas. | | |
Chro [ | | | |
Flas || |
Plas | |
Flas |
Filas [ | |
4 Plas. | | | -
8 Plas | |
Flas | ||
2 Chro |
3 Neg | [ |
2 Piss. [ | | | .
Plas. | |
20 MNeg | -
521 Flas [ | |
4 Flas | |
Plas || || | |
3 Chro | | |
s Chro | |
2 Plas. | |
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427515 Chro |
54755 Flas [ | | |
15_58 Chro | |
37_S5 Flas | ] ]
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se Plas — ]
85_ST Flas | I |
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Hinh 3.7: Cay phan loai core genome va sequence type ciia cac chiing vi khuan

E. coli mang gen mcr-1 phan lap tai Ha Nam

Hinh 3.7 cho thay: cac chung E. coli mang gen mcr-1 phan lap tir phan ngudi,

phan dong vat nubi va moi truong nuéc co sy phan bd rat da dang vé kiéu gen. Co

56 cac sequence types (STs) khac nhau.
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Bang 3.8. Ty 1é phan bé cac STs trong quén thé cac chiing E. coli mang gen

mcr-1 phan lap dwec

. Tong so . .
Loal < Tong so ) 2z
N mau Céac ST pho bien
mau STs
(n)
PN 45 37 ST10 (n=3); ST48 (n=3);
ST93 (n=3); ST191 (n=3)
PDVN 29 22 ST10 (n=4); ST48 (n=3)
TA 3 3 ST48; ST189; ST2075
N 10 7 ST48 (n=2); ST155 (n=2); ST206 (n=2)
Tong 87 56 ST48 (n=9); ST10 (n=8); ST206 (n=7)

* Ghi chu: PN: phan nguoi; PDVN: phdn dong vdt nudi; TA: thire an; N: nuwéc

Bang 3.8 cho thdy cac ST phd bién trong cong dong bao gdm ST48 (10,3%:;
n=9); ST10 (9,2%; n=8); ST206 (8,1%; n=7)

Bang 3.9. Cac ching E. coli mang gen mcr-1 ¢é cung STs chung dwoc phan lap

tir cac loai mau trong cling ho gia dinh

ST x x mer-1 Loai plasmid
. Mahyo Mamau Loaimau chromosom/ Al p
ching X mang gen mcr-1
mcr-1 plasmid
H32.2 PN chromosom

155 H137 -
AS23.2 PDVN Plasmid IncHI1B, Inc X1
AS71.1 PDVN Plasmid Incl2

10 H154 -
AS71.3 PDVN Plasmid Incl2
H202.2 PN Plasmid IncHI1B, IncHI2A

48  HI175 IncN
AS69.2 PDVN Plasmid IncX4
AS114.4 PDVN Plasmid Incl2

206 H275 -
W168.2 N Plasmid Incl2
H257.2 PN Plasmid IncHI1B, IncHI2A

W173 N Plasmid IncHI2A, IncHI2, IncN
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Bang 3.9 cho thay: ¢ 5/69 (7,25%) ho co tim thiy cac chung c6 cing ST dugc
phan 1ap tir cac loai mau khac nhau nhu tr mau cua ngudi - dong vat, mau dong vat-
nudc, Mau ngudi-ngudi Va mau tir ngudi - nude trong cling mot ho gia dinh
3.3. Két qua xac dinh diic diém plasmid, co ché lan truyén qua trung gian plasmid
va cau truc di truyén dong caa cac chiing vi khuan E. coli mang gen mer-1

3.3.1. Xdc dinh ddic diém cia cac plasmid mang gen mer-1

IncX2

IncP
IncX1 IncX4
IncFIA IncFIC
IncY

IncHI2A
Inc HI2
IncHI1B
Incl2
IncN
IncFIB

Chu thich:

B: miu nuéc

: mau phan dong vat

: Mau phan ngudi

Biéu dé 3.4: Biéu dé \enn cac logi replicon cia plasmid mang gen mer-1 cia cac
chiing E. coli. (Céc replicon nam ¢ cdc dwong tron khac nhau la céc replicon cia
cac plasmid nam trén cac loai mdu khac nhau.

Biéu do 3.4 cho thiy c6 6 loai replicon cua plasmid mang gen mer-1 cua cac
chung E. coli phan 14p tir c&c mau nude. 06 type nay ciing duoc tim thdy & cac chung
E. coli phan lap tir phan dong vat va phan ngudi. Cac chuang E. coli phan lap tir phan
nguoi va phan dong vat nudi déu co chung 12 type plasmid mang gen mcr-1. C6 1

type plasmid mang gen mcr-1 (IncX2) chi c6 & chang phan lap tur phan.
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Bang 3.10: S6 lweng va loai plasmid mang cac gen mer-1

S6 chiing | Kich thwéc
STT | Replicon_formula (In silico) (short read) | (Kb) Loai miu
1 IncFIA 3 150 - 300 Phin ngudi + dong vat
2 IncFIA : IncFIC : rep2327 1 50 -100 Phén dong vt
3 IncFIB : IncHI1B 2 100 - 150 Phéan dong vat + nudc
4 IncFIB : IncHI1B : IncHI1B 2 150 - 200 Phéin nguoi + dong vit
5 IncFIB : IncHI1B : IncHI1B : IncN |1 100 - 150 Phéan dong vt
IncFIB IncHI1B IncHI2A
6 IncHI2 : IncN 1 >300 Phén nguoi
7 IncFIB : IncHI1B : IncN 2 50 - 150 Phéan ngudi + dong vit
8 IncFIB : Incl2 1 <50 Phan ngudi
IncFIC rep2244 IncHI2A
9 IncHI2 1 >300 Phéan ngudi
10 IncHI1B 3 50 - 100 Phéin ngudi + nude
11 IncHI1B : IncHI1B 1 100 - 150 Phan ngudi
12 IncHI1B : IncHI1B : rep2327 1 50 -100 Phan nguoi
13 IncHI1B : IncHI2A : IncHI2 2 200 - 300 Phéan dong vt
14 IncHI1B : IncHI2A : IncHI2 : IncN | 4 >300 Phéan ngudi + dong vit
15 IncHI1B : IncX1 2 100 - 150 Phéan ngudi + dong vt
16 IncHI1B : IncX2 1 100 - 150 Phén nguoi
17 IncHI1B : rep2327 1 100 - 150 Phén déng vat
18 IncHI2A : IncHI2 3 200 - 300 Phan nguoi + dong vat
19 IncHI2A : IncHI2 : Incl2 2 >300 Phéan ngudi
20 IncHI2A : IncHI2 : IncN 1 200 - 300 Nudc
21 IncHI2A : IncHI2 : IncY 2 200 - 300 Phan nguoi + dong vét
22 IncHI2A : Incl2 : IncN : IncHI2 1 200 - 300 Phan ngudi
23 | Inci2 8 50-100 | Phan nguoi + dong varr
nude
24 IncN 1 50 - 100 Phéan dong vt
25 IncP 7 50 - 100 Phén nguoi + dong vat
26 IncX1 1 <50 Phéan ngudi
27 IncX4 5 <50 Phan nguoi + dong vat
28 undetected 6 <50 Phén ngudi + dong vt

Bang 3.10 trinh bay vé sb luong va cac loai plasmid mang gen mer-1 duoc tim
thay trong nghién ctu. C6 nhiéu loai plasmid mang gen mcr-1, trong d6 co cac
plasmid mang mot don vi sao chép (single replicon) va plasmid mang nhiéu don vi
sao chép (multireplicon). Su két hop cua cac loai replicon don trén tao ra 20 loai

multireplicon plasmid khac nhau. Céc replicon don thuong gap trong cong dong la

Incl2 (n=8, 12,1%), IncP (n=7, 10,6%), InX4 (n=5, 7,6%)
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Bang 3.11. C4c gen KKS cting nam trén plasmid mang gen mcr-1

. , So
Loai S6
. Loai luwgng
STT | Replicon | chi . Céc loai gen KKS
mau gen
(insilico) | ng
KSS
. IncFIA 3 PN o aadA2(2), blaTEM-1B (3), cmlAl (2), dfrA12 (2),
+PDVN floR (3), gnrS1 (2), sul2 (2), sul3 (2), tet(M) (2)
IncFIA:
aadA2(1), blaTEM-106 (1), cmlA1 (1), dfrA12
2 IncFIC: 1 PBVN 6 (), tet(A) (L), tet(M) (1)
, te , te
rep2327
aadA2(2), aph (3")-1b (1), aph (3")-1a (1), aph
LB BN (2), aph (3")-1b (1), aph (3)-1a (1), ap
3 2 11 (6)-1d (1), cmlA1 (1), dfrA12 (2), floR (2), gnrS1
IncHI1B + N
(1), sul2 (2), sul3 (1), tet(M) (1)
IncFIB: oN
4 IncHI1B: 2 3 aph (3"-1a (2), mph(A) (2), sul2 (2)5
APBVN ph (3")-1a (2), mph(A) (2) )
IncHI1B
IncFIB:
5 IncHILe: 1 PDVN 2 h (3")-1a (1) S1(1)
a Y-la (1), anr
IncHI1B: P a
IncN
IncFIB:
IncHI1B: aph (3")-1b (1), aph (3")-la (1), aph (6)-1d (1),
6 IncHI2A: 1 PN 10 catA2 (1), dfrAl4 (1), floR (1), gnrS1 (1), sul2
IncHI2: (1), tet(A) (1), tet(M) (1)
IncN
IncFIB: oN
7 IncHI1B: 2 4 aac (3)-11d (1), cmlAl (1), dfrA12 (1), tet(M) (1
APBVN (3)-11d (1) @ (1), tet(M) (2)
IncN
IncFIB:
8 1 PN 0

Incl2
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nlAl (1), sul

IncFIC:
—_— Aac (3)-11d (1), aadA2(1), aph(3")-la (1),
9 P ' PN 8 blaTEM-106 (1), catA2 (1), cmlAl (1), sul3 (1),
IncHI2A: tet(M) (1)
IncHI2
aadA2(2), blaCARB-2 (1), blaTEM-1B (1), cmlAl
10 IncHI1B PN +N 7
(1), dfrA16 (1), gnrS1 (1), sul3 (1)
IncHI1B:
11 PN 4 aadA2(1), dfrA12 (1), sul3 (1), tet(A) (1)
IncHI1B
IncHI1B:
12 | IncHI1B: PN 2 blaTEM-106 (1), tet(A) (1)
rep2327
aac(3)-1Va(1), aadA1(1), aph(3")-1b (2), aph(3")-
IncHI1B: la (2), aph(4)-la (1), aph(6)-1d (2), blaCTX-M-14
13 IncHI2A: PDVN 16 (1), dfrA12 (1), dfrAl14 (1), Inu(F) (1), mef(B) (1),
IncHI2 gnrS1 (1), gnrS2 (1), sul2 (1), tet(A) (2), tet(M)
®)
IncHI1B: aac(3)-11d(1), aadA2(3), aph(3")-1b (4), aph(3')-
' la (4), aph(6)-1d (3), blaTEM-106 (1), blaTEM-
IncHI2A: PN
14 20 1B (1), catAl(1), catA2 (2), cmlAl (2), dfrA12
IncHI2: +PDVN
hen (2), dfrA14 (2), dfrA17 (1), floR (3), gnrS1 (3),
sull (1), sul2 (2), sul3 (2), tet(A) (4), tet(M) (3)
aac(3)-1la (1), aadA2(1), blaTEM-106 (1),
IncHI1B: PN
15 9 blaTEM-1B (1), dfrA12 (2), gnrS1 (1), sul2 (1),
IncX1 +PDVN
sul3 (1), tet(A) (1)
16 IncHI1B: PN 6 Aph (3")-1b (1), aph(6)-1d (1), blaTEM-106 (1), cn
IncX2 tet(A)(1)
IncHI1B:
17 PDVN 2 blaTEM-106 (1), tet(A) (1)
rep2327
aac(3)-11d(2), aac(3)-1vVa(l), aadA2(2), aph(3")-
Ib (1 h(3)-la (3), aph(4)-la (1), aph(6)-1d (1
IncHI2A: -~ (1), aph(3’)-1a (3), aph(4)-la (1), aph(6)-1d (1),
18 18 blaCTX-M-14 (1), blaTEM-106 (2), cmlAl (1),
IncHI2 +PDVN

dfrA12 (1), floR (2), fosA3 (1), sull (1), sul3 (1),
tet(A) (1), tet(M) (3) , CTX-M-55(1)
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IncHI2A: aac (3)-11d (2), aadA2(2), aph (3")-1b (2), aph
19 IncHI2: oN 13 (39)-1a (2), aph (6)-1d (2), blaTEM-106 (1),
ncl2 dfrA12 (2), floR (2), qnrS1 (2), sull (2), sul3 (2),
tet(A) (1), tet(M) (2)
IncHI2A: h (3" h (3 h
20 IncHI2: N g aph (3")-1b (1), aph (3')-1a (1), aph (6)-1d (1),
neN dfrAl4 (1), floR (1), gnrS1 (1), sul2 (1), tet(M) (1)
aac (3)-11d (2), aadA22(1), aadA2(1), aph (3")-Ib
IncHIZA: PN (2), aph(3')-la (2), aph(6)-1d (2 tA2 (2
21 | IncHI2: 15 - aph(3)-1a (2). aph(6)-1d (2), catA2 (2),
Incy +PBVN dfrA12 (2), floR (2), mph(A) (2), sull (2), sul2
(1), sul3 (2), tet(A) (1), tet(M) (2)
IncHI2A:
Incl2: aadA2(1), aph (3")-la (1), cmlAl (1), dfrA12 (1),
22 IncN'- PN 9 mph(A) (1), gnrS1 (1), sul3 (1), tet(A) (1), tet(M)
IncHI2 @)
PN
23 Incl2 +PDVN 2 mef(B) (2), CTX-M-55(1)
+N
24 IneN PHVN . aadA2(1), aph (3')-la (1), blaOXA-10 (1), dfrA12
(1), mef(B) (1), gnrS1 (1), sul3 (1)
25 IncP PN 1 S1(1
nc +PDVN gnrS1 (1)
2% Inex1 .~ 6 aph (3')-la (1), blaTEM-1B (1), cmlAl (1), dfrA12
(1), mef(B) (1), sul3 (1)
PN
27 IncX4 +PDVN 3 Aac (3)-1la (1), aac(3)-11d (1), aph(3")-la (1)
undetecte PN
28 0
d +PDVN

* Ghi chii: PN: phdan nguoi; PPVN: phdn dong vat nudi, N: nudc

Két qua bang 3.11 cho thiy cac plasmid mang gen mcr-1 bao gom ca cac single

replicon plasmid hay multi replicon plasmid déu mang rat nhiéu cac gen KKS khéang céc

nhom KS thong thudng dong thoi véi gen mer-1 khéng colistin.
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3.3.2. Xdc dinh khd néng lan truyén gen khang qua trung gian plasmid giira cac
ching vi khudn
Bang 3.12: Két qua thir nghiém tiép hep truyén plasmid giira cac ching vi

khuan E. coli mang gen mcr-1 va chiing vi khuan nhan E. coli J53

Loal Loai plasmid Ezt/énqua Loal tKthyénqua
Ma | mau ’ Ma | mau Loai plasmid
méu | (ching mang - jgen mer-l) . (chang| mangmer-1 |9 mer-1
cho) mcr-1 cho E. coli cho) chc? E.
J53 coli J53
4 PN IncHI1B, N 44 PDVN ) N
IncX1
7 | N IncHI2A, ¥ a7 | PPVN Incl2 +
IncHI2
11 N - + 50 [PBVN | IncFIB, IncHI1B +
13 | PN - + 53 | PDVN IncX4 )
16 PN Incxa N 54 PDBVN | IncFIA, IncFIC, N
rep_cluster_2327
19 PN IncP + 59 | PDVN IncFIA
21 N ) 74 PN rep_cluster_312
IncFIB,
IncHI1B
23 | PBVN IncHI1B, ) 76 N Incl2 )
IncN
IncHI1B,
27 | pn | INCHIS ¥ 78 | PDVN IncP ¥
rep_cluster_2
327
PN IncFIB, IncHI1B,
34 IncP ) 79 PN | IncHI2A, IncHI2, +
IncN
PN IncHI1B,
3 ) ©) 86 | PRVNT | cHI2A, IncHI2 *
40 PN IncFIA ) 89 N IncFIB, IncHI1B +
Tong s6 mau n=24

* Ghi chit: PN: phdn nguoi; PDVN: phdn dong vdt nudi; N: nudéc
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Nghién cau lya chon 24 chang E. coli mang gen mer-1 da duoc xac dinh nam
trén plasmid thong qua giai trinh tu short read dé 1am thyc nghiém tiép hop danh gia
su lan truyén mer-1 qua plasmid. 24 chung E. coli mang gen mer-1 duoc tiép hop
véi cac chung nhan 13 E. coli J53. Bang 3.10 thé hién két qua tiép hop cho thay: cac
chung E. coli mang gen mcr-1 nam trén single-replicon va multi-replicon déu c6
kha niang truyén ngang gen mcr-1 sang chung khac qua hinh thuc tiép hop. C6 67%
(n=16) chang E. coli truyén thanh céng gen mer-1 sang chung nhan E. coli J53. Céc
plasmid mang gen mcr-1 nay bao gém 13 type replicon plasmid trong biéu d6 3.4
duoc phén lap tr phan nguoi, phan dong vat va nudc.

3.3.3. Xdc dinh cdu trlc ciia cac yéu té di truyén di dgng mang gen mer-1

virB1 virB4
relE virB8

repA_Incl2

Il pVNHNO8-47-Ani
] B pVNHNO08-76-Wa
pVN-Incl2-mcr-1 ! pVNHNO8-39-Hu
65796 bp - f pVN-NHTD-48
/ B pVN-NHTD-64

Hinh 3.8: Cau trac plasmid Incl2 mang gen mcr-1

Str dung dix liéu long-read va short-read dé so sanh trinh tu caa plasmid Incl2

ciia phan ngudi, dong vat, nudc trong cong dong nghién ctu va mau tir 1am sang
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véoi pVNHNO08-47-Ani-mau den ctia phan dong vat, pVNHNO08-76-Wa-tim la cua
mau nudc, pVNHNO08-39-Hu-mau hong 1a mau caa phan ngudi, pVN-NHTD-48 va

pPVN-NHTD-64-mau xanh lam va xanh da troi 1a caa bénh nhén trén 1dm sang

dam repB_IncHIZA

repB_IncHi2

traC

100 kbp

120 kbp

_uvrD

140 kbp

B pVNHNO8-84-Hu
B »VNHNO08-86-An

" mer-1.1

- 40kbp pVNHNO8-IncHI2/IncHI2A/IneN

229756 bp ]
160 kbp _

“-—hha

220 kbp

200kbp A4
dcrﬁJ -
smec p

repE_IncN pafrbor  M3A

Hinh 3.9: Cu trac plasmid IncHI2/IncHI2A/IncN mang gen mer-1

Str dung dir liéu long-read va short-read dé so sanh trinh ty cua plasmid
IncHI2/IncHI2A/INcN cua phan nguoi va dong vat. pPVNHNO8-84-Hu-mau den la ctua
phan nguoi, pVNHNO08-86-An-mau tim la cua dong vat
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o ol 0% o

Animal-VNHN0819

Food-VNHNO0811

Human-VNHNO0815

Human-VNHN0898

Human-VNHN0894

Animal-VNHN0806

1kb

Hinh 3.10. Céu tric di truyén déng transposon ciia 6 mau dai dién caa gen mer-1
trén NST cia cac chung E. coli phan lap tir phan ngwoi, dong vat, thire an trong
nghién ciru. ISApll: miii tén mau xanh lam; gen mcr-1: miii tén mau dé; PAP2:

miii tén mau xanh da troi.
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CHUONG 4. BAN LUAN

Ké tir khi chung E. coli mang gen mcr-1 khang colistin dau tién dugc phat
hién vao nam 2016 bai Liu va cong su, cho dén nay van dé nghién ctru sau hon vé
cac dac diém mang gen, vé dic diém dich t& hoc phan tir ddi véi cac chung vi khuan
duong rudt noi chung va ddi vai ching E. coli néi riéng da, dang va s& van 1a mot
van dé can thiét dac biét & nhitng nuéc ¢é sir dung nhiéu khang sinh va lam dung
khang sinh ca trong néng nghiép va trong 1am sang nhu & mot sé nudc Chau A
(Trung Quédc, Thai Lan...) trong d6 c6 Viét Nam. Cac bang ching khoa hoc rd rang
vé thuc trang khang colistin, vé dic diém co ché khang, co ché lan truyén gen KKS
ctia cac chung vi khuan duong rudt néi chung va E. coli néi riéng s& 1a nhitng co s
khoa hoc can thiét dé tham khao khi dwa ra cac giai phap nhiam giam thiéu su gia
tang ty 1& khang colistin-thuéc khang sinh cubi cung déi véi cac vi khuan duong
rudt da khang c6 khang carbapenem.

4.1. Ty Ié vi khuén E. coli mang gen mcr-1 khang colistin phan lap dwoc tir nguoi,
vét nudi, thuc phadm va nuéc tai x4 Thanh Ha huyén Thanh Liém, Ha Nam giai
doan 2014-2015

4.1.1. Mgt sé dac diém vé quan thé thu thap mdu nghién ciu

Quan thé thu thap mau nghién ciru 12 80 ho gia dinh thudc 7 thdn thudc xa
Thanh Ha, huyén Thanh Liém, tinh Ha Nam. Cac ho gia dinh c6 cac d6i tuong tham
gia thuoc nhiéu nghé nghiép khac nhau, trong d6 nong dan chiém ty 1& cao nhit:
45,3%; tiép theo 1a nhom tré em/hoc sinh véi ty 18 34,3%: nhém cdng nhan, can
bo chiém 16,6%, nhdém nghé nghiép thi cong, budn ban chiém ty 1¢ thap nhat 3,8%.
Hau hét cac ho gia dinh déu c6 vat nudi trong nha. Cac mau duoc thu thap bao gom
ca phan caa nhitng ngudi khée manh, phan dong vat nudi trong nha, thirc an (rau,
thit), nudc tudi, nudc giéng, nudec mua cia ho gia dinh. Co thé ndi cac mau trong
nghién ctru da thé hién dugc cac dbi tugng lién quan trong viéc lay lan KKS trong
mot cong dong thong qua “chudi thirc dn”: Gia slic gia cam an thic an c6 khang sinh
— vi khuan khang thudc phat trién trong gia stc, gia cam — vi khuan khang thudc
xam nhap vao nguoi qua thire an, moi truong (nudc) hoic tiép xdc truc tiép. Tir do vi

khuan khang thudc lay nhiém trong cong dong.
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4.1.2. Ty l¢ vi khuan E. coli mang gen mcr-1 khang colistin phan ldp duwoet tir
ngwoi, dgng vdt nudi, thuc pham va nwéc tai xa Thanh Ha huyén Thanh Liém,
Ha Nam giai doan 2014-2015

Khi xac dinh ty 1€ E. coli mang gen mcr-1 khang colistin, ching to1 xéac
dinh 2 loai ty 1&: ty 1& mau chira chiing E. coli mang gen mcr-1 va ty 1& ching
E. coli mang gen mcr-1 trong tong sd ching Enterobacteriaceae phan 1ap
dugc trong nghién cuu.

Két qua nghién ctru cta chung t6i tai cac ho gia dinh tai xd Thanh Ha, huyén
Thanh Liém, tinh Ha Nam cho thiy ty 1é cac mau c6 chira chung E. coli mang gen
mcr-1 khang colistin cao & nguoi va dong vat nuoi khi so sanh véi cac nghién ctru
ctia Liu va ¢s ¢ Trung Qudc [60], ty 1& twong tmg 14 36.6% va 34,4%, chung E. coli
mang gen mcr-1 khang colistin cling tim thiy & cac miu thirc an tai cac ho gia dinh
(3.8%) va miu nudc bao gdbm nudc nude giéng sinh hoat, nudc mua, nudc tudi
(8.4%) (Bang 3.2). Panh gia ty 1& cac chung E. coli mang gen mcr-1 trén sb ching
Enterobacteriaceae phan lap (1 miu ldy 1-5 ching Enterobacteriaceae) cho thiy ty
16 cac chung E. coli mang gen mcr-1 trong sd cac chung vi khuan duong rudt phan
lap duoc rit cao: 36,4% s6 chung Enterobacteriaceae phan lap tir phan nguoi va
36,6% s6 chung Enterobacteriaceae phan lap tir phan dong vat, trong nudc va thic
an ciing tim thay ty 18 chung E. coli mang gen mcr-1 ciing rat cao: 23,3% va 15,5%
s6 ching Enterobacteriaceae phan lap (Hinh 3.1). Céc ty 1& nay ciing twong dong
véi ty 1& cac mau c6 chira chung E. coli mang gen mcr-1.

Nhu vay két qua nghién ctru di cho thiy cac chung E. coli mang gen mcr-1
khong chi ton tai O dong vat- 1a doi tuong str dung colistin mot thoi gian dai do tap
quan chan nudi, st dung colistin nhu mot thude ting trudng & cac dong vat nudi
[10] ma con ton tai trong cong dong dan cu véi ty 1& cao, dong thoi ciing ton tai
trong cd moi trudng thure an va nude (nude sinh hoat, nude tudi, nudc mua).

Tir thuc trang ndy, nhom nghién ctru dua ra gia thuyét rang co thé cac chung

E. coli mang gen mcr-1 ton tai & dong vat do viéc lam dung colistin trong chan nudi
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mot thoi gian dai da gay 6 nhiém moi truong (thirc an, nude ubng, nude tudi) lam
lay lan nhanh cic ching khdng ndy qua “chudi thirc &n” lam cho ty 1¢ nhiém cac
ching khéng niy & nguoi ciing rat cao. Nhom nghién ctru tiép tuc di siu vao danh
gi4 toan canh thyc trang nay va phan tich cac dic diém sinh hoc phan tir cia céc
chung nay dé ching minh gia thuyét nghién ciu.

Pé danh gia su lay lan cia cac chung E. coli mang gen mcr-1 trong ho gia
dinh theo chudi thtrc 4n, chung t6i di tién hanh kiém tra sy lay lan cta cac ching E.
coli mang gen mcr-1 theo ho gia dinh. Két qua cho thdy trong s6 80 ho gia dinh
duogc khao sat, ching t61 da phat hi¢n dugc cac chung E. coli mang gen mcr-1o 69
hé (86,2%). Ty 1é tim thdy > 2 loai mau trong cung ho gia dinh c¢6 chung E. coli
mang gen mcr-1 13 47,8%, ty 18 ho gia dinh c6 > 2 ngudi cung sdng trong mot ho
gia dinh déu c6 chung E. coli mang gen mcr-1 12 37,7%, (Hinh 3.1, Hinh 3.2). Pay
12 mot trong nhitng bang chimg cho thiy c6 thé ¢ sy lan truyén cac chung E. coli
mang gen mcr-1 trong hd gia dinh gitra nguoi va dong vat thong qua moi truong
sinh hoat nhu nudc, thirc an bi 6 nhiém.

So sanh voi cac nghién ciru khac twong ty ¢ Viét nam, ching t6i thiy ty 16
chung E. coli mang gen mcr-1 trong phan dong vat trong nghién ctru cua chiing to1
cling twrong duong véi nghién ctru cua Malhotra-Kumar phan 1ap cac chung E. coli
tor phan dong vat ¢ trang trai Van Lam, Hung Yén nam 2014-2015 voi ty 1€ E. coli
mang gen mcr-1 14 37.5% [60] va nghién ctru cua HH Phuong va cs trén thit heo va
ngudi ban thit heo tai thanh phd H6 Chi Minh nim 2018 ciing thiy ty 1é chung E.
coli mang gen mcr-1 trong thit heo 1a 35,8% [11]. Tuy nhién ty I¢ chung E. coli
mang gen mcr-1 & phan nguoi song tai cac ho gia dinh trong nghién ctru cia ching
t6i cao hon rat nhiéu so voi nghién ctru cia HH Phuong va cs. O nghién ciru nay, ty
1& chiing E. coli mang gen mcr-1 & phan nguoi ban thit heo 1a 7,8%. Piéu nay c6 thé
1a do quan thé nghién ciru khac nhau. Quan thé nghién ciru ciia ching t6i tai cac ho
gia dinh ¢6 chin nudi c6 thé s& c6 nhicu nguy co 1ay lan cac chung E. coli mang gen

mcr-1 cao hon.
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Nghién ciru ndy ctia ching toi 1a nghién cru dau tién tai Viét Nam khao sat
ddng bo thuc trang cac ching E. coli mang gen mcr-1 ca & ngudi, dong vat va moi
truong (nudc, thire an) ciia mot khu vuc nong thon Bic Bo.

So sanh véi cac nghién ctru khac twong tu trong khu vuc Chau A va trén thé
gidi cho thay ty 1& mau/ching E. coli mang gen mcr-1 trong nghién ctru clia ching
t6i cao hon so v&i mot s6 nghién ciru cta cic nude trong khu vuc va trén thé gisi
nhu Trung Qudc, Nhat Ban, Phap [79, 57, 70]. Cac nghién ctu tai Trung Qudc,
Nhat Ban, Phéap trén phan dong vat, phan nong dan, thirc an trong thoi gian 2015-
2016 cho thiy ty 1é cac ching E. coli mang gen mcr-1 twong tng 1a 21% chung E.
coli mang gen mer-1 & phan dong vat & Trung Qudc; 8,47% va 4,84% E. coli mang
gen mcr-1 & phan dong vat va ¢ phan nguoi nong dan lam viéc tai nong trai tai
Nhat; Tai Phap 5,9% E. coli mang gen mcr-1 ¢ thirc an. Ty 1€ E. coli mang gen mcr-
] & tAt ca cac ngudn trong cong dong (phan dong vat, phan nguoi, thirc dn, nude) tai
Viét Nam déu cao hon so v6i cac nude trén thé gio1 co thé 1a do colistin bi lam dung
trong chin nuoi tai Viét Nam trong thoi gian dai, gdy 6 nhiém moi truong va lay
truyén sang ngudi khoe manh théng qua “chudi thitc dn” ma chwa c6 bién phap
ngan chin hiéu qua. Két qua nay 13 mot canh bao rat rd vé cac ngudn co chira E.
coli mang gen mcr-1 khang colistin ¢6 thé 1y lan 4m tham trong cong dong. Chung
t6i tiép tuc lam rd thém vé mirc d6 khang colistin ciia cac ching E. coli mang gen
mer-1 phan 1ap duoc, sy phd bién cua cac chung E. coli mang gen mcr-1 ndy trén
NST hay plasmid, danh giad tinh trang khang khang sinh thong thudng ctia cac
chung nay dé tir d6 c6 thé biét rd thém vé cach thirc ma cac chung nay c6 thé lay lan
trong cong dong nghién ctru.

4.1.3. Mirc dp nhay cam colistin caia cac chang E. coli mang gen mcr-1 khang

colistin

Trong s6 398 chung E. coli mang gen mcr-1 phan lap duoc c¢6 160 ching
(40,2%) c6 biéu hién kiéu hinh khang colistin (MIC >2ug/ml), cac ching E. coli biéu
hién kiéu hinh khang colistin comang gen mcr-1 gip & ca 4 loai mau (phan nguoi,

phan dong vat, nudc, thuc an) (Hinh 3.1). Cac ching E. coli mang gen mcr-1 khang
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colistin c6 MIC = 4pg/ml chiém ty 1& nhidu nhat (80%), tuy nhién cé 21 ching co
MIC >16 (5,2%) bao gdm: 5 ching phan l4p tir miu phan ngudi, 4 ching tir mau
phan dong vat, 7 ching tir mdu nude va 5 chung tir thire dn. Mot sb nghién ctru trén
thé gioi ciing thay ti 1¢ biéu hién kiéu hinh cta cac ching E. coli mang gen mcr-1
cao nhu trong nghién ctru cta Katarzyna Cwiek va cs tai trang trai & Ba Lan thiy
c6 52,9% cac chung E. coli mang gen mcr-1 ¢ biéu hién kiéu hinh va 88.8% c6
MIC colistin 13 8 pg/ml. Mot sb cac nghién ctru khéac trén thé gidi ciing thiy két qua
MIC colistin cac chung E. coli mang gen mcr-1 phan 1ap tir cac trang trai chu yéu la
8 ug/ml [37, 119]

Két qua nghién ctu ciing cho thiy cac chung E. coli mang gen mcr-1 ¢6 biéu
hién kiéu hinh khang colistin (MIC > 8 pg/ml) trong nudc va thic dn mic du ¢ sb
lugng it hon so véi cac chung phan 1ap tir phan dong vat va phan ngudi nhung cac
chung nay c6 MIC khang colistin rat cao: 5/10 chung (50%) E. coli mang gen mcr-1
khéang colistin phan lap tir thitc an c6 MIC > 16 pg/ml; 7/23 ching (30,4%) E. coli
mang gen mcr-1 khang colistin phan 1ap tor nudc c6 MIC > 16 pg/ml (Bang 3.3). Cau
hoi dit ra 1a: liéu cac chung dé& khang cao thi d& ton tai trong méi trudng hon hay
khong? Trong nghién ctru ndy cta ching t6i, do sd luong chung phan lap dugc tir
nuée va thirc an con it nén can c6 nhitng nghién ctru tiép theo sau hon vé van dé nay.

Mic du biéu hién kiéu hinh khang colistin cta cac ching E. coli mang gen
mcr-1 & ngudi khoe manh va dong vat chi 1a 15,3% va 10,3% nhung ty 1€ cac chung
E. coli mang gen mcr-1 lai 6 ti 18 cao trong cong dong 1a mot van dé rit dang bao
dong va day co thé 1a mot nhan t6 tac dong lam ting thém tinh trang khang khang
sinh cua E. coli cling nhu cac vi khuan gram am khéc. Theo nghién ctru cia Leigh
B. Rosengre va cs [83] cho thay cac mdi lién hé khong c6 diéu kién giita cic gen
khang thudc di dugc danh gia; nhitng mdi lién hé nay tao ra cac gia thuyét vé mdi
quan hé sinh 1y giita cac gen quy dinh sy “dong chon loc”- gen khang thuc khang
v6i mot loai khang sinh c6 thé gay khang thudc vai nhidu khang sinh khac néu céac
gen cung nam trén plasmid. Hon nita, E. coli khang thubc, tuy hiém khi giy bénh
tryc tiép, nhung lai 14 mot 6 chira cac gen AMR. Nhitng gen ndy c6 thé dugc

chuyén sang cac vi khuan khac tor dong vat, vi du nhu Salmonella, hoac cac vi
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khuan gram am khéc trong duong tiéu hoa dan t6i nguy co hinh thanh cac chung da
khang hodc toan khang nguy hiém [99]. Hon nita, E. coli lai 1a mot vi khuan gay
bénh co hoi ¢ ca nguoi va dong vat, ty 1€ cac chung E. coli mang gen mcr-1 lai co
ti 18 cao trong cong ddong ciing 13 mot ngudn lay lan 4m tham tir nguodi sang nguoi
va/hodc tir dong vat sang ngudi hodc lay lan giira cac loai vi khuan trong dudng
rudt, tir d6 s& hinh thanh cac ching vi khuan gram am duong rudt néi chung va E.
coli noi riéng gy bénh trén ngudi va dong vat khang véi nhiéu loai khang sinh [91,
120], dic biét 1a nhém khang sinh c6 hiéu qua véi cac truc khudn gram 4m dudng
rudt nhu nhom cephalosporin thé hé 3, thé hé 4 hay carbapenem. Mot sé nghién ctru
hién nay ciing da phat hién ra cac chung E. coli mang gen mcr-1 giy nhiém khuan
trén ngudi mang dong thoi gen sinh ESBL khang nhém B-lactam va gen khang
nhom carbapenem [4, 62, 64]. C6 thé néi, ti 18 cao cac chung E. coli mang gen mcr-
] trong cong dong 1a mot van dé dang bao dong vé nguy co gia ting kha ning KKS
clia cac chung ndy véi colistin & trong cong dong, tir d6 c6 thé lam gia ting kha
ning khang colistin - KS lua chon cubi cing dbi véi cac chung vi khuin gram 4m
da khang gdy nhiém khun trong bénh vién.

Qua d6, chiing t6i ciing thdy rang viéc xac dinh kiéu hinh khong du dé phan
anh tinh trang khang colistin ctia cac chung E. coli mang gen mcr-1, mét ty 1€ 16n
cac ching ndy c6 mang gen nhung chwa cé biéu hién kiéu hinh khang colistin. Céc
yéu t6 thuan loi nhu cac chung nay tiép tuc chiu ap luc cua chon loc khéng sinh néu
colistin van dugc dung trong cong dong va kha ning lan truyén gen mcr-1 rong rii
s& 1am cac ching mang gen nay s& biéu hién ra kiéu hinh, tir 46 lam gia ting ti 16
khang colistin. Vi vay, viéc xac dinh kiéu gen KKS song song cung v&i kiéu hinh
KKS 14 rat can thiét dé c6 thé danh gid va tam soat dugc tinh trang KKS thuc su cuia
cac chung E. coli mang gen mcr-1 trong cong dong.

Viéc nghién ctru cac hiéu biét co ban vé gen mcr-1, cach thic lan truyén cia
cac chung E. coli mang gen mcr-1 trong cong dong nay nhu thé nao dé cé bién phap
ngan chin qua trinh lan truyén gen khang sinh mot cach hiéu qua 1a rat can thiét.
Do d6, chung t6i tiép tuc danh gia vé su phan b6 ctia gen mcr-1 cla cac ching phan

1ap dugc trong cong dong trén NST va plasmid
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4.1.4. Swphé bién cria cac chiing E. coli mang gen mer-1 trén NST va plasmid

Khi giai trinh tu toan b6 bo gen caa 87 chung E. coli mang gen mcr-1, nghién
clru cua chung t6i xac dinh duoc gen mer-1 ndm trén ca NST va plasmid, tuy nhién
ty 1é gen mer-1 nam trén plasmid cao hon nhiéu so voi nam trén NST (71,3% S0 V4i
26,4%- p<0.001). Toan bo 87 chung E. coli déu mang gen mcr-1 ¢d subtype mcr-
1.1. Nghién ctru cta ching toi cling xac dinh dugc 2 chung (2,3%) E. coli ¢6 gen
mcr-1 nam trén ca nhiém sic thé va plasmid bao gom 1 chang phan Iap tir phan
dong vat va 1 chung phan lap tir nudec.

Gen mcr-1 khang colistin dugc Liu va cong sy phat hién tir nam 2016 ¢ cac
chung vi khuan gram am duong rudt phan lap tir dong vat va ngudi duoc xac dinh
nam trén plasmid. Tir d6 dén nay da rat nhiéu nuéc phat hién duoc gen nay trén céac
tryc khuan phé bién nhét 13 E. coli tir phan dong vat, phan nguoi, trong moi trudng
(thtrc an, nuéc). Nhiéu nghién ciu ghi nhan gen nay ton tai trén plasmid [123, 70],
tuy nhién, mot s6 nghién ciru da tim thay cac chang E. coli mang gen mcr-1 nam
trén NST [86]

Tai Viét Nam, mot s6 cac nghién ctru da phat hién gen mer-1 nam trén NST cua
E. coli phan lap tor nguoi bénh va nguoi khée manh [115, 92]. Nghién cau cua T.
Tada va cong su (2017) da phan 1ap duoc 2 chung E. coli mang gen mer-1 nam trén
NST trén 1am sang. Nghién ciu cia Yamaguchi va cong su (2020) trén cong dong tai
tinh Thai Binh cho thiy ty 1é gen mcr-1 khang colistin nam trén NST cua cac ching
E. coli phan 1ap tir phan nguoi cling khé cao 36,8% va cd 1,8% s6 chung E. coli mang
gen mer-1 nam trén ca NST va plasmid. Nhu vay c6 thé thdy gen mcr-1 nam trén céc
chung E. coli trong cong dong tai Viét Nam trén céc loai mau khac nhau phan dong
vat, phan ngudi, thirc an, nude déu co thé ton tai & ca trén NST va plasmid va ciing co
thé nam dong thoi trén ca 2 vi tri NST va plasmid.

Cac gen KKS nam trén NST sé& lan truyén doc gen khang trong cung loai
thdng qua qua trinh phan chia cua vi khuan, toc do lay truyén cham hon cac gen
KKS nam trén plasmid nhung c6 sy on dinh 1au dai qua cac thé hé. Nguoc lai gen

KKS nam trén plasmid s& lan truyén gen khang tir chung nay sang chang khac trong
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cung loai hoic sang cac loai khac véi toe do lan truyén rat nhanh chéng nhung
khong 6n dinh, n6 c6 thé mat di khi khéng con chiu ap luc chon loc cua khang sinh.
Gen mcr-1 dugc tim thay ca & NST va plasmid, tham chi trong nghién ctu cua
chidng tdi con tim thay gen nay nim dong thoi ca trén NST va plasmid caa cling mot
chung E. coli cho thiy nhd ¢d gen mer-1 nam trén cac vi tri da dang nhu vay nén
cac chung E. coli mang gen mcr-1 trong cong dong vira ¢ su 6n dinh lau dai, vira
rat c6 sy phan bé rat da dang trong cac loai mau khéac nhau. mer-1 nam trén nhiém
sac thé co thé dong vai trd quan trong dam bao su 6n dinh va mcr-1 nam trén
plasmid déng vai tro trong sy phan phdi da dang cua céc chung nay trong cong
ddng. Dé hiéu thém vé co ché lan truyén cua cac chung ndy, trong cac phan tiép
theo cua nghién ciru ndy ching toi s& tiép tuc nghién ctu vé vi tri, cau trac chuyén
vi mer-1, cau trdc céc plasmid caa gen mer-1 cua céc chung E. coli mang gen mer-1
thu duoc tir phan dong vat, phan ngudi, thirc dn, nudc trong cong dong, noi co su
phé bién cua cac chung E. coli mang gen mer-1.

4.1.5. Pic diém khang khang sinh ciia cac ching E. coli mang gen mer-1 tai céng
dong trong nghién ciru

277 chung E. coli mang gen mcr-1 phan lap tir cac loai mau trong nghién cuu
bao gdm cac chang phan Iap tir phan ngudi (n=160), phan dong vat (n=65), thuc in
(n=16) va nuéc (n=32) dugc danh gia ndng d6 Gc ché tbi thiéu (MIC) cua 10 khang
sinh thudc cac nhom KS co ban thuong dung dé danh gia mic do KKS cua céac
chung nay.

Két qua cho thay cac chung E. coli mang gen mer-1 ¢ ti I¢ KKS rat cao voi
cac KS co ban (Bang 3.5): Ty I¢ cac chung khang ampicillin (AM) phén Iap tir phéan
nguoi la 97,6%; tu phan dong vat la 98,5%, tir thirc an va nudc 1a 100%. Ty 1€ cac
chung khang vai gentamicin (GM) phén lap tir phan nguoi la 49,4%, tir phan dong
vat 1a 29,2%, tur thie an 1a 43,75% va tir nudc la 31,3%. Ty I€ cac chung khang
ciprofloxacin (CIP) ciing kha cao vai ty I€ cac chung khang phén Iap tir phan nguoi,
phan dong vat, thirc an va nudce tuong ung la 39,6%; 47,7%; 82,25% va 31,3%.

Tuong tu Vi KS Sulfamethoxazon + Trimethoprim (SXT) cling gan nhu khong con
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tdc dung vai cac chung nay véi ty 1€ khang cuaa cic chung khang phan lap tir phéan
nguoi, phan dong vat, thic an va nudc tuong ung la 93,9%; 89,2%; 81,25% va
96,9%. D4i véi nhém khang sinh cephalosporin thé hé 3 va 4 thi chi xuat hién cac
chung khang phén lap tir phan nguoi va phan dong vat: cac chung tur phan nguoi
khang ceftazidime (CAZ) 9,8% (n=16), Cefotaxim (CTX) la 7,9% (n=13) va
cefepime (FEP) la 4,3% (n=7); cac chung phan lap tir phan dong vat chi khang
cefotaxim (CTX) 4,6% (n=3)

C6 thé thay cac chung E. coli mang gen mer-1 trong cong dong nghién ctu cé
ty 1é khang cao voi 4 nhom khang sinh AM-GM-CIP-SXT. Cac chung da khang
khang sinh (khang tir 3 khang sinh trg 1&n) chiém ty I¢ cao (Bang 3.6). Cac chung
da khang khang sinh tinh chung cho tat ca cac loai mau 1a 51,62% (n=143) trong d6
cac ching da khang khang sinh phan 1ap tir thie dn chiém ty 16 cao nhat 81,25%
(n=13), tiép theo la cac chung phan 1ap tir phan nguoi chiém ty 1¢ 53,05%

Pang chu y 1a cé 7/278 (2.5%) chung khang toan b6 cac KS nhom B-lactam
bao gom AM-CAZ-CTX-FEP. Thir nghiém ESBL ciing c6 7 chang sinh ESBL
trong d6 c6 2 chung khang toan b cac KS nhém B-lactam.

Nghién ctru caa J Xie va cong su tai Thuong Hai cua cac chung E. coli mang
gen mcr-1 phan 1ap tir phan ngudi bénh trén 1am sang cho két qua twong tu nhu
trong nghién ctu cua ching toi vai > 50% sé chung 1a da khang KS va ty 1& khang
v6i ampicillin va sulfonamid rat cao [114]

Nghién ctu cta ching to6i chua phat hién chung khang vai carbapenem, cac
chung con nhay cam cao véi khang sinh amikacin. Mot s6 nghién ctu trén thé gioi
va Viét Nam ciling chua ghi nhan cac chung E. coli mang gen mcr-1 trong cong
ddng khang véi carbapenem[116, 60]. Pay 1a diém sang trong buc tranh vé KKS
cua cac chang E. coli mang gen mcr-1 trong cong ddong ma chiing ta can cé cac bién
phap phong ngira va ngin chin dé cd thé bao ton tac dung cua carbapenem trén cac

chung nay.
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4.2. Pic diém sinh hoc phan tir ciia cac chiing vi khuan E. coli mang gen mcr-1
phan lap dwgc trong nghién cau
4.2.1. Cac gen khang khang sinh

Két qua danh gia tinh trang KKS cua 277 chung E. coli mang gen mcr-1 ¢ trén
da cho thay tinh trang KKS cua cac ching rt dang bao dong véi ty 1¢ khang cao voi
cac KS AM, GM, CIP va SXT. Chung tbi lua chon 87 chung E. coli mang gen mcr-
1 dé giai trinh ty toan bo bo gen (WGS). Két qua phan tich caa ching ti cho thy
c6 rat nhiéu céc gen KKS cua cac nhom KKS khac nhau dugc phét hién trén cac
chung E. coli mang gen mcr-1. Ching t6i da xac dinh dugc 46 loai gen KKS cua 9
nhom KS (Biéu do 3.3). S6 luong cac gen KKS duogc tim thay nhiéu nhit ciing
trong dong voi ti 16 KKS ¢ kiéu hinh: nhom B-lactam c6 9 gen KKS gen trong d6
céc gen chiém uu thé 12 ampC -95,4%; blarem-1-54,0%; blartem-135-24,1%. Gen KKS
nhém aminoglycosid c614 gen KKS, cac gen chiém uu thé bao gdm: kdpE-58,6;
aadA2-49,5%; aadA-42,5%; va APH6-1d-39,8%; AAC (3)-11a-14,9%; AAC (3)-
11b-11,5%. Gen KKS nhém quinolon gdm c6 2 gen la qnrS1-43,7% va qnrS2-5,8%.
Gen KKS trimethoprim c6 5 gen, gen chiém wu thé 1a dfrA12-49,4%; dfrA14-19,5%
va sulfonamid c6 8 gen, gen chiém wu thé 1a sul1-12,6%:; sul2-44,8%; sul3-56,3%.
Gen KKS nhom phenicol c6 4 gen trong d6 gen chiém uu thé bao gom catll-13,8%;
cmlA6-44,8%; floR-52,8%; gen KKS nhom tetracyclin cé tetM-32,2%.

Cac gen sinh ESBL nim trén plasmid dugc tim thay bao gom blaTEM-1(47
chung); blatem-135 (21 chung); blactx-m-14 (1 chung); blactxm-ss (2 chung). Ngoai ra,
nghién ctru cling ghi nhin duoc 38 gen diéu hoa bom day c6 ¢ hau hét cac chang E.
coli mang gen mer-1 (Biéu d6 3.3).

Két qua cho thay tuong ung véi két qua ty 1é KKS kiéu hinh cao & céc ching
E. coli mang gen mcr-1 gap & tat ca cac loai mau phan nguoi, phan dong vat, thic
an va moi truong, rat nhiéu céac kiéu gen KKS di duoc ghi nhan ¢ cac chung E. coli
mang gen mcr-1 twong wng (Bang 3.7). Biéu hién kiéu gen KKS ¢4 ty I¢ cao hon rat
nhiéu so vai biéu hién kiéu hinh KKS gap ¢ cac chung phan 1ap tir phan nguoi va
phan dong vat & cac KS nhom B-lactam (CAZ, CTX, FEP)- ty 1&6 KKS trén kiéu
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hinh 1a 9,6%, 9,6%, 5,8% & ngudi va 0%, 3,1%, 1% & dong vat trong khi d6 ty 1€
cac chung mang gen KKS caa nhom nay & cac mau phan nguoi 1a 34.6% va ¢ phan
dong vat la 21.9%. Tuong tu v&i cac KS nhdm aminoglycozid (GM, AK) véi su
khac biét gitra ty 16 KKS kiéu hinh va ty 1&6 mang gen KKS & mau phan nguoi la
42,3% va 73,1%, ¢ phan dong vat la 37,5% va 81,3%. KS nhom quinolone (CIP) c6
biéu hién kiéu hinh va kiéu gen tuong dwong nhau trong khi d6 KS SXT c¢6 biéu
hién khang kiéu hinh cao hon kiéu gen (90,4% so vé&i 76,9% & phan ngudi; 84,4%
va 81,3% & phan dong vat). Mic du biéu hién cua kiéu hinh KKS cia mot chang vi
khuan phu thudc vao rat nhiéu yéu té nhu moi trudng ngoai canh, su ¢ mit cia cac
ion kim loai...nhung gen KKS 13 mét yéu té chinh tao nén sy dé khang KS [21].
Két qua nghién ctiu cho thay ty 18 khang trén kiéu hinh chi phan 4nh mét phan noi
cua tinh trang khang khang sinh that su cua cac chung nay. Diéu ndy ciing mét 1an
nita cho thay dé danh gia day du tinh trang KKS cua chung vi khuan can phai danh
gia song song ca kiéu hinh va kiéu gen cua KS.

Hau hét cac gen KKS cua cac nhém KS -lactam, aminoglycoside, quinolon,
sulfonamid déu 1a cac gen nam trén plasmid, c6 thé 1am cho ting kha ning lan
truyén KKS diéu nay Iy giai ty 16 KKS véi cac KS nay déu rat cao. Thém vao do,
38 gen diéu hoa bom day c6 & hau hét cac chung, cac gen nay gidp tao ra hé thng
bom day cua cac chung nay dé bom day KS ra ngoai té bao cua vi khuan, cang tao
diéu kién thuan loi cho viéc tao ra cac ching da khang thuéc [75, 111]

So sénh vé dic diém KKS cua cac chang E. coli mang gen mcr-1 phan 1ap tur
cong dong trong nghién cau véi cac nghién ctu trong va ngoai nuéc thiy:
Katarzyna Cwiek nghién cttu cac ching E. coli mang gen mcr-1 trén gia cam tai Ba
Lan thay 88,2% céac chung mang gen KKS bao gom B-lactam (blatem), tetracyclin
(tetA, tetB), sulfonamid (sull, sul2, sul3) [33]. Ti I¢ gen tim thdy cao hon so Véi
nghién ciu cua chung ti c6 thé do cac ky thuat phat hién gen khac nhau va cac
vung khac nhau nén ty 1é khac nhau.

Nghién ctru cua Akiyo Nakano va cong su trén dong vat va nguoi khoe manh
& 72 trang trai tai Nhat da ghi nhan cac chuang E. coli mang gen mcr-1 ¢6 mang gen

blacTx-m-14, blacTx-m-27 VA blactx-m-156 tir mau phan dong vat [70], trong nghién ctru


https://www.frontiersin.org/people/u/1292890

100

cua ching tdi kndng ghi nhan cac gen ho CTX-M- tir mau phan dong vat ma chi cé
1 chung mang gen blactx-m-14 V& 2 chiing mang gen blactx-m-ss tir mau phan ngudi.
Tai Viét Nam, nghién ctu cua Nguy@n Qudc Phong va cong su danh gia sy phd
bién gen mer-1 ¢ cac chang E. coli mang c6 sinh enzym B-lactamase trén cac mau
thire an song ban 1¢é tai Nha Trang c6 phat hién cac gen pho bién 1 blarem, blacTx-m-
1 va blactx-m-9 bang phuong phap PCR [5]. Mot s6 nghién ciu khac tai Viét Nam
ciing cho thay blactx-m-1 V& blactx-m-e 12 2 loai gen phé bién & cac chung E. coli
mang gen mcr-1 cé sinh enzym B-lactamase trén nguoi va dong vat [13, 71]. Trong
nghién cuu cua chung t6i chi ghi nhan 1 chung E. coli c6 mang gen blactx-m-14 va 2
chang E. coli c6 mang gen blacrx-m-14 d&u phan Iap tir phan nguoi, day 1a nhiing gen
it gap nén van d& nay can phai theo ddi thém trén cac nghién ciu theo ddi doc trén
cong déng.

4.2.2. Méi lién h¢ vé kiéu gen criia cac ching E. coli mang gen mcr-1 bang kyj
thugt PFGE

Nhu phén 4.1 di dé cap, viéc nghién ctu sau thém vé méi lién hé kiéu gen giira
cac chang E. coli mang gen mcr-1 phén Iap tir phan ngudi, phan dong vat, thirc an va
nudc trong ho gia dinh, gitra cac thanh vién trong ho gia dinh, lay lan trong cong
ddng c6 khu vuc dia ly gan nhau dé hiéu rd hon vé co ché lan truyén gen KKS cua
cac chung E. coli mang gen mer-1 12 rat can thiét dé tir d6 ¢ cac bién phap ngin chin
va giam thiéu hiéu qua su lan truyén nhanh chéng céc chung vi khuan KKS.

Truéc khi co ki thuat next-generated sequencing cé thé giai trinh tu toan bo
bo gen via vi khuan ra doi, c6 thé néi ky thuat PFGE 1a tiéu chuan quan trong dé
xéac dinh méi lién hé kiéu gen, danh gia kha ning lan truyén KKS cua vi khuan.

Nghién ctu cua chuang t6i da chon loc ra 240 chung E. coli mang gen mcr-1
bao gom: 136 ching phan 1ap tir phan nguoi, 57 chung phan lap tir phan dong vat,
33 ching tir nwdc va 14 ching tir thire an nham danh gia moi lién hé kiéu gen ban
dau tir cac chung nay.

Két qua PFGE cho thay cac chang E. coli mang gen mcr-1 c6 su rat da dang

vé kiéu gen (hinh 3.3 dén 3.6). Céc chung E. coli mang gen mcr-1 c6 mai lién quan
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dén nhau véi do twong ddng vé kiéu gen > 90% chiém 61,3% (147/240 chung) duoc
phan bé trong 58 nhém kiéu gen. 38,7% cac chung (93/240) khong c6 mdi lién hé
vé kiéu gen va c6 sy phan bd kiéu gen da dang. Trong sé 58 nhom kiéu gen c6 do
tuong déng cao c6 40 nhdm gen co cac cum chiang trong nhém phan 1ap tir mot mau
bao gom céc nhém 1, 3, 4,5, 7, 8, 9, 10, 11, 12, 13, 15, 18, 19, 21, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 34, 37, 39, 40, 41, 42, 48, 49, 50, 51, 52, 54, 55, 56, 57, 58.
C6 18 nhém kiéu gen gidng nhau nhung duoc phan lap tir cac ho khéac nhau
va/hoic céac loai mau khéc nhau bao gdm cac nhém 2, 6, 12, 14, 16, 20, 22, 33, 35,
36, 38, 43, 44, 45, 46, 47, 53. Trong s6 d6, nhom kiéu gen sé 20, 22 va 38 c6 cac
chang phan 1ap trong cing 1 ho gia dinh ¢6 kiéu gen gidng nhau. Nhém kiéu gen s6
20 gom c6 4 ching trong dé c6 2 chung phan l4p tir mau phan ngudi va 2 ching
phan Iap tir mau phan dong vat tai thdn Mau Chir. Nhém kiéu gen sé 22 bao gom 3
chung trong d6 c6 2 ching phan Iap tir phan cua 2 thanh vién trong cung 1 ho gia
dinh va 1 chung phan lap tir phan cua thanh vién trong 1 ho & cung thén Thach To,
Nhom kiéu gen sé 38 c¢6 3 ching trong d6 co 1 chung phan lap tir nudc, 1 chang
phan 1ap tir phan dong vt trong cung 1 ho, 2 ching nay ¢6 chung kiéu gen cung 1
chung phan l4p tir nudc tir ho thude cung 1 thdn Thach To. Pay 1a bang ching
chung minh ¢6 su lan truyén gen KKS mer-1 cua céc chung E. coli trong cing 1 ho
gia dinh gitta nguoi va dong vat, gitra cac thanh vién trong ho gia dinh va gitra dong
vat sang moi truong nudc. Nhém kiéu gen sb 2, 6, 22, 38, 43, 45, 46 ¢6 cac chung
vi khuan phan 14p tir phan ngudi/ phan dong vat/ thie dn/nude cua cing mot thon.
Déng cha y 1a nhdm kiéu gen s6 43 gdom 2 chung vi khuan phan l4p tir ngudn nuéc
cia 2 ho khac nhau nhung cung 1 thon Hoa Ngai. Bang chiing nay cho thay c6 thé
c6 sy lay nhiém cac chung vi khuan tir dong vat vao ngudn nudc gay 6 nhiém nguon
nuéc & khu vuc dia ly gan nhau. Biéu thl vi nira ching tdi thady nhém kiéu gen 45
va 46 bao gdom céac chung phan Iap tir thit va rau caa cing mot thon Duong X4. Nhur
vay gia thuyét 6 nhidm nguon nuéc co thé gay nhiém sang thiic an va tao nén sy lay
truyén qua chudi thirc an gitta dong vat-thirc an-moi trudng nudc- ngudi 1a cd co so.
Trén thyc té, nghién cau cia Nguyen T Nhung va cs da chiing minh tai Ha Noi,

ngudn nudc thai 6 nhidm chwa dugc xir ly ¢6 chira gen mer-1 va gop phan vao viéc
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lan truyén gen mer-1 trong moi truong nudc bi 6 nhiém vao thic an [8]. Ngoai ra,
cac nhom kiéu gen con lai 1a nhém 12, 14, 16, 33, 35, 36, 44, 47, 53 la nhitng nhom
c6 céac chung vi khuan c6 kiéu gen gidng nhau dugc phan Iap tir loai mau khac nhau
& cac ho gia dinh khac nhau va gitra cac thon khac nhau. Chtng t6i chua tim duoc
méi lién quan dich t& gitta cac chung nay. Cé thé viéc lay nhidm cua cac chung nay
trong mdi truong da trd nén rong rai nén c6 thé gap ¢ cac khu vuc dia 1y xa hon.

Két qua PFGE con thay 93 chung khong c6 méi lién quan kiéu gen ma c6 su
phan bd kiéu gen rat da dang. Diéu ndy cd thé giai thich rang do gen mcr-1 trong
nghién ctu cua ching t6i da xac dinh duwoc nam phan 16n trén plasmid (71,2%). Lay
truyén qua plasmid 12 lay truyén ngang nén tao ra tinh da dang vé kiéu gen.

Két qua danh gia cac méi lién hé kiéu gen bang ky thuat PFGE, ching toi
thdy cac chung E. coli mang gen mcr-1 tai cong ddng nghién ciu cua ching toi
vira ¢6 tinh 6n dinh vé céc kiéu gen, tao ra cac nhom kiéu gen lay truyén trong cac
ho gia dinh, vira c6 tinh da dang véi cac kiéu gen khdng c6 méi lién quan. Két qua
nay phu hop véi sy phan bé gen mer-1 trén NST va plasmid di duoc lam rd &
phan trén.

Dé tiép tuc hiéu rd hon vé dic diém cua plasmid va NST mang gen mcr-1 caa
cac chung nay va xac dinh chinh xac céc sequence type cua ching, ching tdi tiép
tuc thuc hién k¥ thuat giai trinh tu toan bo bé gen mot sé ching dai dién trong
nghién ctu. Cac chung trong cling mot nhém kiéu gen s& chi lya chon dai dién 1
chung dé giai trinh ty.

4.2.3. Pdc diém sinh hec phan ti# ciia cac chaing E. coli mang gen mcr-1 bang kyj
thugt gidi trinh te toan bg bé gen.

K¥ thuat giai trinh tu thé hé mai (next-generated sequencing), giai trinh ty
toan bo bo gen (WGS) 1a ki thuat hién dai nhat hién nay dé danh gia cac dic diém
sinh hoc phan tir ciia vi khuan, 12 k¥ thuat quan trong trong viéc kiém soat KKS
hién nay [54]

Nham nghién ctru sau hon vé co ché lan truyén cua cac chang E. coli mang

gen mcr-1 trong cong dong tai mot ving néng thon Bac Bo Viét Nam, nghién ciu
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cua ching toi da lya chon 87 ching E. coli mang gen mcr-1 bao gom 45 chung tir
phan nguoi, 29 chung tir phan dong vat, 10 chang tir nuéc, 3 chang tir thire an dé
giai trinh tu toan bo bo gen nham xac dinh vé sy phan bd cac sequence type trong
cong ddng, cac dic diém va ciu tao caa plasmid va NST cua mang gen mer-1. Voi
muc dich so sanh vé6i cac chung E. coli mang gen mcr-1 trén 1am sang xem c0 su
khéc biét hay khodng, trong qué trinh phén tich dar liéu giai trinh tu, ching téi c6 st
dung thém dir liéu giai trinh ty gen cua 7 chung E. coli mang gen mcr-1 dugc phéan
lap tir c4c bénh pham 1am sang (2 chung phan Iap tir bénh pham mu; 2 chang phan
lap tir bénh pham ngody hong, 1 chung phan lap tir mau, 2 ching phan 1ap tir bénh
pham dom) nim 2016 cua Bénh vién Nhiét déi Trung wong.

4.2.3.1. Bdc diém phan bé céc sequence type cua cac chung vi khuan E. coli mang
gen mcr-1 trong nghién cuu

Cay phan loai core genome va sequence type trong giai trinh tu toan bo bo gen
s& cho thay vé mdi quan hé vé kiéu gen cua cac chung. Cac chung c6 mdi quan hé
chat ch& vé kiéu gen la cac chang cing thuoc mot ST va nam cling trén mot nhanh
cua cay phan loai.

Két qua giai trinh tu 87 chung E. coli mang gen mcr-1 short-read, trén cay
phan loai core genome va sequence type (hinh 3.6) cho thay trong 94 chung (7
chung phan l4p tir bénh pham 1am sang), c6 56 cac STs khac nhau. Sy phan bb STs
cu thé ddi véi ting loai miu nhu sau: cac chung phan 1ap tir 45 mau phan ngudi co
32 loai ST, cac ST thuong gap ¢ cac chung phan 1ap tir phan nguoi la ST10, ST48,
ST93 va ST191. Céc chang phan 1ap tir 29 mau phan dong vat c6 22 STs khac nhau
trong d6 2 loai ST thuong gap la ST10 va ST48. 10 chung phén lap tir nude co 7
STs khac nhau trong d6 ¢6 3 ST hay gap la ST48, ST155 va ST206 (Bang 3.8). Nhu
vay cac chung E. coli mang gen mcr-1 trong cong dong cé su rat da dang vé kiéu
gen. 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%). ST10 la ST thuong gap cua cac chung E. coli
mang gen mer-1 trong khu vuc va trén thé gidi & ca nguoi, dong vat va moi truong
[38]. ST48 1a ST duoc ghi nhan nhiéu tai Trung Qudc trén cac chung E. coli mang
gen mcr-1 phan lap tr dong vat [121, 117]
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Chung E. coli mang gen mcr-1 c6 ST206 la chung it gap, duoc ghi nhan rai
rac trén dong vat va ¢ bénh nhan trén 1dm sang [101, 122]. Tuy nhién chuang nay lai
la chang ndi troi ¢ ca ¢ nguoi, dong vat va trong moi trudng nudc trong nghién
ctru cua ching toi nhung chua tim thay ¢ cac chung thu nhan tir 1am sang. Chang cé
ST93 trong nghién ctru nay thudng giap ¢ mau phan ngudi nhung day la ching it
gap trén thé giodi, nd duoc ghi nhan rai rac & gia cam, bénh pham ngoai rudt gy ia
chay ¢ nguoi, ¢ thuc an, no ciing duoc phat hién ¢ cac chung E. coli mang gen
mcr-1 & lon tai Lao, & méo tai Quang Chau, Trung Quéc, & bénh nhan tai Phan Lan
va gan day no 1a chung chiém wu thé & dong vat nudi tai Quang Chau, Trung Quéc
[104]. Tai Viét Nam ching toi chua tim duoc céc nghién ciu dénh gia sy phan b
cac ST cua céac chung E. coli mang gen mer-1 luu hanh trong cong dong nén ching
t6i chua co dit liéu dé so sanh.

Phan tich cac STs theo ho gia dinh, nghién ciu cua ching t6i tim thiy c6 4
nhém ma céc chang E. coli mang gen mcr-1 phan 1ap tir cac ngudn khéc nhau (phan
nguoi va/ hodac phan dong vat va/hoac nudc) trong cung mot ho gia dinh ¢6 cac STs
gidng nhau nam trén cuing 1 nhanh cua cay phan loai, gém: cap 32-33 cua ho H137-
ST 155; cap 47-48 cua ho H154; cap 75-76 cua ho H275-ST 206 va cap 83-84-87
cua ho H314-ST191. Ngoai ra con cip 52-53 cua ho H175 déu cd cung ST10 tuy
khong trén cing mot nhanh nhung c6 méi lién quan gan (Bang 3.9). Nhu trong phan
danh gia mdi lién hé kiéu gen bang PFGE chung t6i ciing da tim ra 2 cip chang ¢
cung 1 kiéu nhém gen & trong cling mot ho gia dinh. Lua chon cac mau khong c6
d6 turong ddng vé kiéu gen dé tiép tuc giai trinh tu toan bo bd gen di phat hién thém
4 nhém c¢6 cung ST trong cuing ho gia dinh ¢6 méi quan hé kiéu gen chat ché. biéu
nay ciing cho thay uu diém cua k¥ thuat giai trinh tu toan bo bo gen co do nhay va
chinh xac cao hon k¥ thuat PFGE khi d4anh gia mdi lién hé kiéu gen cuia cac chung.
Pay ciing la bang chiing cang ¢d thém nhan dinh caa ching toi 1a co su lay lan cua
cac chung E. coli mang gen mcr-1 trong cung 1 hd gia dinh gitta dong vat nudi
trong nha va ngudi qua moi trudng 6 nhiém (nudc). Nghién ctu cia ching toi chua
tim duoc bang ching lan truyén qua thic an c6 thé do sé lugng chang phan l1ap con

it nén han ché sy phat hién nay.
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Cay phan loai con cho thy su da dang vé STs cua cac chung nay, diéu nay c6
thé dugc giai thich do su lan truyén qua plasmid do cac chung E. coli mang gen
mer-1 nam trén plasmid. Bé chitng minh su lan truyén cua cac chung nay qua
plasmid chlng t6i tiép tuc danh gia kha niang lan truyén cia cac ching nay qua
plasmid ciing nhu céc dic diém cua cac plasmid mang gen mer-1
4.2.3.2. Xac dinh cdc dic diém plasmid ciia cdc ching vi khudn E. coli mang gen
mcr-1

Phéan tich mdé phong trén may tinh cac plasmid mang gen mcr-1 ctua 64 chung
(35 chung tir phan nguoi, 24 chung tir phan dong vat va 5 chung tir nude) dua trén
dir liéu giai trinh tu short-read cho thay chung t6i dd xac dinh dwoc 13 loai replicon
cua plasmid mang gen mcr-1, trong d6 cac chung phan lap tir nudc gom 6 loai
Incl2, IncN, IncFIB, IncHI1B, IncHI2, IncHI2A. Cac ching phan lap tir phan dong
vat c6 12 loai trong d6 bao gdm 6 loai c6 trong cac chang tir nuéc va thém 6 loai
replicon khac la IncP, IncX1, IncX4, IncFIA, IncFIC, IncY. Cac chung tir phéan
ngudi mang nhiéu loai nhét 1213 loai) trong d6 bao gdm 12 loai cua cac chung tur
dong vat va thém IncX2 (Biéu d6 3.4). Cac plasmid ton tai ¢ 2 dang: cac plasmid 1
don vi sao chép duy nhat (single-replicon plasmid) va cac plasmid c6 nhiéu don vi
sao chép két hop véi nhau trong cing mét yéu td di truyén dong (multi-replicon
plasmid). Cac chiang phéan lap tir nudc cé cac loai don vi sao chép caa plasmid hoan
toan chung véi cac chung phan lap tir dong vat va ngudi goi y rang co thé céc
plasmid nay c6 ngudn géc tir cac chung tir dong vat va ngudi. Day 1a nghién ctu
dau tién cua Viét Nam xac dinh cac loai don vi sao chép cua plasmid cua cac chung
E. coli mang gen mcr-1 trén tat ca cac loai mau (ngudi, dong vat, méi trudng) trong
cong dong bang ky thuat WGS. Nghién ctu ciia Malhotra-Kumar va cong su da giai
trinh ty 1 ching E. coli mang gen mcr-1 phén lap tai trang trai & Van Lam, Hung
Yén xac dinh cé 4 loai plasmid la IncFIl, IncF1A, IncF1B va IncX1 replicon [60].
Nghién ciru cua Yamaguchi va cs trén mau phan ngudi tai tinh Thai Binh nim 2017
cling ghi nhan 5 loai plasmid chi chia 1 don vi sao chép la Incl2, IncP1, IncHI2,
Inc X4 va IncY [115].
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Két qua trén ciing cho thiy tinh da dang cua cac plasmid cua cac ching E. coli
mang gen mcr-1 trong cong dong, thé hién nhiéu nhat trong cong dong ngudi khoe
manh. Céc plasmid c6 kich thuéc rat da dang, kich thuéc plasmid nho nhat 1a <50
Kb, plasmid 16n nhit co kich thugc >300 Kb. C6 7 loai plasmid chira 1 don vi sao
chép mang gen mer-1 duoc phat hién tir 29 ching trong cdc mau nghién cau bao
gém 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 thay &
ngudi, dong vat va nudc. Céc loai plasmid chira nhiéu don vi sao chép mang gen
mcr-1 trong nghién ciu phat hién duoc bao gdm su két hop cua cac loai plasmid
IncHI2, IncN, IncX1 and IncR. C6 20 loai plasmid chtra nhiéu don vi sao chép bao
gom cac don vi sao chép khéac nhau két hop véi nhau. Su két hop cua cac loai
plasmid IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY, IncX1 va Incl2, dugc tim
thdy trong 31 chung E. coli & nguoi, dong vat va nuéc. Su két hop hay gap nhat 1a
gitra IncHI2 vai cac don vi sao chép khac (n= 23, 4%) va IncH vai IncF (n=12,3%)
(Bang 3.10). Trong s6 céac plasmid chira mot don vi sao chép duy nhat, gen mer-1
duoc phat hién cé cung contig véi don vi sao chép cua plasmid ¢ 8 chang trong
cong dong bao gdm Incl2 (n= 3), IncP (n= 2), InX4 (n= 2) va IncHI1B (n= 1).
Trong sb cac plasmid chira nhiéu don vi sao chép, gen mcr-1 dugc phat hién co
cung khudn mau véi don vi sao chép ¢ 2 chung trong cong dong bao gém
IncHIA/IncHI1B (n= 1) va IncHI2/IncHI2A (n= 1). Nhu ching ta di biét, plasmid
la nhitng ADN vong c6 kha ning ty nhan 1&n trong té bao cua vi khuan. Plasmid c6
kha nang thu nhan gen mai tir cac yéu té di truyén dong nhu transposon, trinh tu
cheén va nhan ban ¢ nhiéu loai té bao chua (vi khuan) khac nhau nén n6 trg thanh mot
vector hoan hao trong viéc lan truyén gen KKS [84]. Viéc nhan biét vé dic diem
sinh hoc phan tir va phan loai vé mat gen hoc cua plasmid sé c6 thé dugc phan biét
cac cach lan truyén gen KKS cua cac loai plasmid khac nhau. Hon nita, cac gen
KKS nam trén plasmid thuong it khi chi c6 mét loai gen, mdi loai plasmid thudng
hay mang cting ldc nhiéu nhom gen KKS khac nhau. Xac dinh cac loai plasmid gidp

ta nhan biét khong chi mot ma 1a cic nhoém gen KKS thuong gap nam trén loai



107

plasmid nay [84] Plasmid Incl2, IncHI2, and IncX4 la nhitng plasmid thuong gap
& nhiing chung E. coli mang gen mer-1 [105]. Plasmid Incl2 1a plasmid chiém uu
thé & Chau Au, thudng nam trén cac chung E. coli phan lap duoc tir cac trang trai,
no cd thé tich hop vao nhiéu loai vi khuan khéc nhau [84]. Ngoai gen mer-1 plasmid
Incl2 con mang gen CTX-M-55 [59]. Trong nghién cau cua ching t6i, plasmid
Incl2 mang gen mcr-1 va ciing ¢6 1 chung phén 1ap tir phan nguoi (67-HS235.2) ¢6
blaCTX-M-55 ciing nam trén plasmid nay. IncP Ia loai plasmid c6 pho rong ddi Véi
cac té bao chu. Ngoai mang gen mcr-1 thi IncP dugc phat hién mang rat nhiéu loai
gen KKS bao gom cac gen KKS nhém p-lactams, sulphonamid, aminoglycosid va
tetracyclin [84], tuy nhién trong nghién ctru cua ching téi ghi nhan gen khang nhom
quinolon gnrS1 nim cung trén plasmid nay. Pay la loai plasmid mang don vi sao
chép duy nhét thuong gap thi 2 trong nghién ctru (10,6%), diéu nay ciing 1y giai tai
sao ty 1¢ khang quinolon cua cac chung trong nghién ctu rat cao (>30%). IncX4 l1a
mét loai don vi sao chép duy nhit thudng gap trong nghién ciru va ¢ nam cling cac
gen KKS nhém aminoglycosid (Bang 3.11). Két qua nghién ctu cua chdng toi con
thiy c6 mot ty 1& 16n céc plasmid chira don vi sao chép két hop. Loai thuong gap
nhat 12 IncHI2 véi cac loai plasmid khac. Loai plasmid nay duoc tim thdy ¢ Chau
Au trén ca chang tir nguoi va dong vat va thuong két hop véi cac plasmid khac. Céc
plasmid chira nhiéu don vi sao chép c6 IncHI2 thuong duoc béo cdo mang rat nhiéu
gen KKS cua cac nhom KS khac nhau nhu ESBL gen, sulphonamid, aminoglycosid,
tetracyclin and streptomycin [84, 47]. Két qua nghién ctu cua chung toi ciing cho
két qua tuong tu, rat nhiéu cac gen KKS khéac ngoai mer-1 duoc phét hién nam trén
loai plasmid chaa nhiéu don vi sao chép nay nhu gen KKS nhom B-lactam
(blaCTX-M-14, blaTEM-1, blaTEM-106) aminoglycoside (aac(3)-11d, aac(3)-1Va,
aadA2, aph(3")-1b, aph(3')-la, aph(4)-la, aph(6)-1d), nhém sulfonamid (sull, sul2,
sul3), nhom tetrcyclin(tetA, tetM) (Bang 3.11). Plasmid chtra nhiéu don vi sao chép
c6 IncH két hop IncF ciing thudng gap va ciing chira cac gen KKS cua cac nhom
KS twong tu nhu nhém cé IncHI2. Nhu vay, nhin chung, plasmid chtra nhiéu don vi

sao chép nay c6 1 lugng 16n cac gen KKS cua cac nhom KKS khac nhau cting nam
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trén plasmid v&i mer-1 (Bang 3.11). S6 luong gen KKS trung binh nam trén
plasmid ciing gen mer-1 13 9 gen dao dong tir 1-17 gen (Bang 3.11). Pay 1a mot van
dé rat dang bao dong vi khong chi trén kiéu hinh c6 rat nhiéu céc chang E. coli
mang gen mcr-1 da khang ma o Kiéu gen con rat nhiéu cac gen KKS nam trén
pladmid s& 1am cho viéc lan truyén cac chung da KKS mang gen mcr-1 s& xay ra
nhanh chéng néu khong c6 céac bién phap ngan chan kip thoi, hiéu qua va néu cac
chang nay lay lan trén 1am sang s& cang lam cho viéc diéu tri cac bénh nhiém khuan
E. coli ngay cang tré nén khé khan hon.

Dé danh gia co ché lan truyén qua trung gia plasmid, ching tdi lwa chon mot
s6 chang E. coli mang gen mcr-1 nam trén cac loai plasmid khac nhau dé lam ky
thuat tiép hop.
4.2.3.3. Xdc dinh ché lan truyén qua trung gian plasmid cua cac chung vi khuan E.
coli mang gen mcr-1

Nhu két qua da trinh bay & phan trén, nhém nghién ciru di xac dinh duoc
nhiéu loai plasmid mang gen mcr-1 cua cac chang E. coli phan lap dugc trong cong
ddng nghién ctru. Dé tra 15i cau hoi liéu cac plasmid nay c6 kha ning lan truyén gen
mcr-1 sang céc chung E. coli khac hay khong, ching t6i di tién hanh the nghiém
tiép hop dé danh gia su lan truyén gen qua plasmid tir cac chiung mang gen mer-1
sang chung E. coli J53 la chung khdng mang gen mcr-1 va c6 trang thai c6 thé nhan
plasmid tir chung khac. Chung téi lwa chon 24 chung E. coli (10 chang tir phan
ngudi, 9 chang tir dong vat, 5 chung tir nudc) da duoc xac dinh mang gen mcr-1
nam trén céc loai plasmid khac nhau bao gom ca loai plasmid c6 mot don vi sao
chép va plasmid c6 nhiéu don vi sao chép. Két qua thir nghiém tiép hop da thanh
cong truyén gen mer-1 tir chung cho sang chung E. coli J53 17/24 chung (70,8%)
bao gom ca cac chung cé plasmid chira mot don vi sao chép va plasmid chira nhiéu
don vi sao chép (Bang 3.12). Két qua cho thay cac chung E. coli mang gen mcr-1
nam trén plasmid trong cong déng nghién ciu bao gom ca plasmid chiaa mot don vi
sao chép va plasmid chira nhiéu don vi sao chép déu cé kha ning truyén gen mer-1

cho cac chung khac. Thir nghiém nay cua ching toi cd ti 1¢ truyén gen thanh cong
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cao hon nghién ciru cia L& Qubc Phong va cs [5]. C6 thé do ching tdi chon céc
chung da biét c6 gen mer-1 nam trén plasmid va sir dung chang nhan khac nhau dan
dén su khéc biét nay.

4.2.3.4. Xdc dinh cau tric di truyén dong cia cac ching vi khudn E. coli mang gen
mcr-1

Pé danh gia cau truc di truyén cua cac chang E. coli mang gen mer-1, ching
t61 da tién hanh giai trinh tu 10 ching 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 khang dinh nhiing phat hién cua két
qua md phong trén may tinh cua ki thuat short-read bao gom 3 loai plasmid chua
don vi sao chép duy nhat Incl2 (n=2), IncP (n=1), InHI2 (n= 1) va 2 plasmid chira
nhiéu don vi sao chép IncHI2 va IncHI2A trong cong dong. Chung toi ciing st dung
2 ching ¢6 nguon gdc tir 1am sang dé so sanh. Nanopore ciing dugc sir dung dé xac
dinh gen mer-1 nam trén NST (n=2).

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

Chung toi cling dung cdu tric cia transposon cta 10 chung dai dién dya trén
dit liéu thu duoc tir nén tang ky thuat Nanopore. C6 6 dang cau trac khac nhau cua
gen mcr-1 véi su ¢6 mat hoac khong c6 mat cua ISApll da dugc phat hién trén ca
NST va plasmid. Trong s6 cac ching mang gen mcr-1 trén NST (n=6) c6 5 chiing

c¢6 chira day du ciu trac cua transposon Tn6330 1a ISApl1-pap2-mer-1-ISApll. Mot
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chiing con lai c6 su két hop gitra ISApIL va 1591 (ISApl1-mcr-1-1591) (Hinh 3.10).
C6 2 bién thé (ISApl1 va IS1A) ching t6i tim thiy & 2 plasmid chtra nhiéu don vi
sao chép Inc (HI2:HI2A) va Inc (HI2:HI2A:N) plasmid (mau pVNHNO08-95 and
pVNHNO8-84). Chung t6i khong phat hién dugc transposon Tn6330 diy du duoc
trén plasmid. Tuy nhién, Yamaguchi va cong su lai phat hién transposon Tn6330
day da ISApll-pap2-mer-1-ISApll trong nghién ciru cia minh [115]. Ciing gidng
nhu cac gen KKS khac, khi n6 di chén vao NST cia té bao chii s& mét di ciu tric
ban du cta no, thu nhan cac dic diém cua té bao chu va dé tao ra tinh 6n dinh cua
no6 cling nhu thay d6i mtrc 6 biéu hién cua cac chirc ning. Vi vay lay truyén doc do
su tich hop transposon vao NST c¢6 tinh on dinh. Trong nghién ctru cua ching toi
khong ghi nhan théiy Tn6330 ma khong c6 ISApll ¢ trinh ty bén canh cta chung E.
coli mang gen mcr-1 trén NST. Diéu nay c6 thé goi ¥ day 1a kha ning méi duoc
chén gan day.

T6m lai, nghién ctu caa ching tdi thdy rang c6 su xuat hién vai ti 1é cao céc
chung E. coli mang gen mcr-1 trong cong dong tai mot xa cua ving ndng thon Bac
Bo ¢ Viét Nam. Cac chung nay nam trén ca NST va plasmid nén vira c6 tinh 6n
dinh lai vira c6 tinh da dang trong qué trinh lan truyén. Céc két qua gen hoc giéng
nhau cling goi y c6 su lay lan gitra nguoi va dong vat thdng qua thic an va moi
truomg nuéc & nhiém véi E. coli mang gen mer-1. Qua d6, chung toi cling thay rang
viéc giam sat tinh khang colistin can phai c6 s danh gia va giam sat dong bo ca ¢
trén nguoi, dong vat va moi truong & nhiém. Céc giai phép giam thiéu sy gia ting ty
I&6 @& khang colistin khdng chi giam sét s dung khang sinh colistin trén 1am sang
hay ngan chan viéc sir dung colistin trong chin nudi ma con can phai dua ra céac
bién phap dé giam thiéu sy 6 nhiém thirc dn va moi truong nudc Véi cac ching E.
coli mang gen mcr-1. Cac bién phap nay giap ngan chan hoac giam ty 1€ lay lan cac
chung E. coli mang gen mcr-1 gitra nguoi va dong vat.

4.3. Han ché va huéng nghién ciu tiép theo
Nghién ctru da danh gia dugc thuc trang mang, mic d6 khang thudc, va mot

s6 dic diém cua cac chung E. coli mang gen mcr-1 khang colistin tai cong dong
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ndng thon tinh Ha Nam. Nhiéu k¥ thuat sinh hoc phan tir hién dai da dugc 4p dung
trong nghién ctru va da ting budc ching minh sy 18y truyén caa cac chung E. coli
mang gen mcr-1 va lan truyén gen mer-1 thong qua céc plasmid. Nhiing phat hién
nay gop phan quan trong dé hiéu dugc co ché khang khang sinh, ngudn truyén
nhiém va kha nang lay truyén cia vi khuan E. coli mang gen mer-1 va la co so khoa
hoc dé dua ra céc bién phap phong ngin ngira va giam thiéu su lay lan caa vi khuan
nay trong cong doéng. Tuy nhién do gigi han vé thoi gian, kinh phi, ¢c& mau thuc
hién va trong khuén khé caa mét luan an nghién ciu sinh khéng thé giai quyét duoc
toan bo cac van dé lién quan toi khia canh dich t&, vi sinh va sinh hoc phan tir. Vi
vay can thiét c6 cac nghién cau tiép theo dé 1am sang té ngudn truyén nhiém, céc
yéu té nguy co va chtirng minh nguy co 1ay lan cua vi khuan E. coli mang gen mcr-
1 trong cong ddng tir nhiéu ngudn khac nhau nhu thirc in, dat, nudc thai... Ngoai ra
cling can thiét ¢ cac nghién ctru can thiép nham dwa ra cac giai phap nham han ché
su lay nhidm va lan truyén cac vi khuan E. coli mang gen mcr-1 néi riéng va cac
vi khuan khang khang sinh néi chung trong cong dong.

Trong muc tiéu 2 caa nghién ciru, ban dau, ching tdi c6 mong muén cé thé so
sanh duoc dic diém sinh hoc phan tir cua cac chung E. coli mang gen mcr-1 trong
nghién ctu véi mot sé ching E. coli phan lap duoc tai mot s6 ving tai Viét Nam
giai doan 2016 — 2018 dé xem c6 sy thay d6i vé mit gen hoc hay khdng. Tuy nhién
do chiing tdi chi c6 thé thu thap duoc dir liéu cia mot sb lwong rat nhé chung E. coli
mang gen mcr-1 trén 1am sang (n=7) nén viéc so sanh bi han ché. Vi vay can c6
nhitng nghién ciu tuong tu tiép theo trén cong dong dé co thé danh gia duoc sy
thay d6i theo thoi gian cua cac chung E. coli mang gen mer-1 trong cong dong.

PONG GOP MOI CUA LUAN AN

Pay 1a nghién ctru dau tién cua Viét Nam nghién cau tong thé cac loai mau tir
phan ngudi, phan dong vat nudi trong nha, thirc an va maoi truong nude (nudc giéng,

nudc tudi, nudc mua) danh gia tinh trang cac chung E. coli mang gen mcr-1 khang
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colistin tai mét ving ndng thdn Bac Bo dé co thé thay dwoc buc tranh toan canh
thuc trang KKS cua cac ching E. coli mang gen mcr-1 trong cong ddng ctia mot xa
thuoc néng thon Béc Bo.

Nghién ciru da xac dinh duoc cac ST cua cac chiang E. coli mang gen mcr-1
dang luu hanh trong cong dong

Nghién ctru da xac dinh duoc cac replicon plasmid cua cac chuang E. coli mang
gen mcr-1 khang colistin dang lwu hanh trong cong dong, tir d6 1am sang té co ché
lay lan ciia céc ching nay trong cong dong

Nghién ctu da xac dinh duoc ciu tric caa mot sb replicon plasmid phd bién
va cac transposon mang gen mcr-1 cua chung E. coli lvu hanh trong cong ddng, tir

d6 cung cap thém nhitng hiéu biét vé mat gen hoc cuia cac ching nay.
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KET LUAN

Nghién ctru dic diém sinh hoc phan tir cua cac chung E. coli mang gen mer-1
ching tdi c6 két luan sau day:

1. Ty Ié chang E. coli mang gen mcr-1 tai xa Thanh Ha, huyén Thanh Liém
tinh HaA Nam & muc rat cao & ca mau phan ngudi, phan dong vat, thirc dn va moi
truong nudc: ty 1€ twong wng la 36,6% va 34,4%, 3,8% va 8,4%.

2- Cac chung E. coli c6 gen mer-1 nam trén ca NST va plasmid nhung ty 18
nam trén plasmid cao hon: 71,3% nam trén plasmid so véi 26,4% nam trén NST-
p<0.001.

- Céc chung E. coli mang gen mcr-1 khéang colistin ¢c6 MIC tir 4 pg/ml dén >16
4 ug/ml chir yéu c6 MIC 1a 4 pg/ml véi ty 1é 80% trong sb céc chiing khang colistin.

- Phan tich méi lién hé kiéu gen bang ki thuat PFGE cho thay c6 18 nhom kiéu
gen giéng nhau duoc phan 1ap tir cac ho khéc nhau va/hoic céc loai mau khéc nhau.

- Trong s6 87 chung E. coli mang gen mer-1 duoc giai trinh tu toan bo bo gen
c6 56 cac ST khac nhau trong d6 c6 cac ST thuong gap chung cho ca 4 loai mau
phan nguoi, dong vat, thirc dn va nudc bao gom ST10 (n=10, 11%), ST48 (n=9,
9%) va ST206 (n=8, 8%).

- C6 nhém ma cac chuang E. coli mang gen mcr-1 phan l4p tir cac ngudn khac
nhau (phan ngudi va/ hodc phan dong vat va/hoac nudc) trong cung mot ho gia dinh
c6 cac STs giong nhau nam trén cing 1 nhanh cua cay phan loai (10,3%) goi y c6
sy lay lan 1an nhau giita nhitng ngudi trong cling hd gia dinh, giita ngudi va dong
vat théng qua thire dn va nudc bi 6 nhiém céac chung E. coli mang gen mcr-1 trong
ho gia dinh.

- Toan bo 87 ching E. coli déu mang gen mer-1 ¢6 subtype mer-1.1.

- Cac plasmid c6 kich thudc rat da dang, kich thugc plasmid nho nhat 1a <50
Kb, plasmid 16n nhét co kich thudgc >300 Kb. C6 7 loai replicon don mang gen mer-1

dugc phét hién tir 29 chung trong cac mau nghién ciu bao gom 1a Incl2 (n=8,



114

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%) va IncX1 (n=1, 1,5%) tim thiy ¢ ngudi, dong Vit va nudc.
C6 20 loai plasmid chira nhiéu don vi sao chép khac nhau vai su két hop cua cac loai
plasmid IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY, IncX1 va Incl2, dugc tim
thay trong 31 chiang E. coli & nguoi, dong vat va nudc. Su két hop hay gap nhat 1a
gitra IncHI2 véi céc replicon khéac (n= 23, 4%) va IncH véi IncF (n= 12, 33%).

- Két qua cho thay plasmid Incl2 mang gen mer-1 tir dong vat ciing gidng voi
plasmid Incl2 tir nguoi trong cong dong (ty 1é bao phi :90%) vai khoang dong nhat
tor 81%-100%.

- Trong s6 cac chung mang gen mer-1 trén NST (n=6) c¢6 5 chung c6 chira day
du cau trac cia transposon Tn6330 14 ISApl1-pap2-mcr-1-ISApll. Mot chung con
lai c6 su két hop gitta SApl1 va IS91 (ISApl1-mcr-1-1S91)
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KIEN NGHI

1. Chung E. coli mang gen mcr-1 Iuu hanh trong cong ddng c6 ty 1é kha cao,
dic biét tim thiy ¢ ca ngudi khoe manh, dong vat va méi truong. Pay 1a mdi nguy
co lay nhidm vao bénh vién va cd gay ra cac bénh nhiém khuan kho diéu tri vi vay
can ¢6 nhirng bién phap can thiép hiéu qua dé giam ty & nay trong cong dong

2. Két qua nghién ciru ctia chung t6i da cho thay sy 18y nhidm trong cong dong
cac chung E. coli mang gen mcr-1 tir gitra nguoi va dong vat qua moi truong 6
nhiém nuéc, thirc dn. Tuy nhién do sé Mau con it nén chung toi chua danh gia duoc
tinh trang 6 nhidm tir ngudn thic dn do d6 can cac nghién ctu c¢6 quy md 16n hon,

danh gia trén dién rong dé co cac bién phép can thiép hiéu qua.
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Phu luc 1:
PHIEU THU THAP THONG TIN NGHIEN CUU

I. Thong tin chung:
HO TEN NGUOI PHONG VAN ..ottt
HO TEN CHU HO ..o
HO TEN NGUOI TRA LOI PHONG VAN ....cocooviiiiieiieeeeeeeeeere s
M4 c& nhan caa ngudi tra loi phong vanS [ [ |
Gigi tinh: Nam O N O
Tudi[ T [ 1]
Vi tri cia nguoi tra 10i phong vén trong gia dinh

O Bd/me

O Onglba

O con

O Khéc:

Ngay nhap s6 liéu (ngay/thang/nam): [/ __/

Ngay kiém tra sé liéu dd duoc nhap (ngay/thang/nam): /|
I1. Thong tin kinh té x4 hdi va nhau khau:
1. Gia dinh minh c6 bao nhiéu nguoi? [ [ | ]
2. Day la nha thué hay nha riéng ctua anh/chi?
O Nha thue
O Nha riéng

3. Dién tich ngdi nha nay la bao nhiéu? (m?)

4. Dién tich dat ndng nghiép cua gia dinh minh nhu thé nao? (dién 0 néu khéng co)
[ ] Vuon, ao nudi ca (m?)
[] Trong trot (IGa, hoa qua) (m?)
[ ] Cay cong nghiép (m?)




5. Nha anh/chj c6 may tang? [_] (it nhat la 1 ting)
6. Nha anh/chi c6 may phong (khdng ké nha tim va bép)? [ ]
7. Nha anh/chi c6 bép khong?

Oco

O Khoéng
8. Nha anh/chi c6 nha tam khéng?

Oco

O Khang
9. Nén nha anh/chi 1 nén nha gi?

O xi mang

O Gach lat

O3

O Khéc (ghi ra: )
10. Mai nha anh/chi la mai nha gi?

O Ton

O Be tong

O Ngoi

O Khac (ghi r6: )
I11. Cac yéu té phoi nhiém:

1. Nha anh/chi str dung loai nha vé sinh nao?

O Hé xi tu hoai (hé xi bat);

O Hé xi xém dung riéng;

O Hé xi xém tap thé;

O Khong c6 nha vé sinh/di & vuon/ao ho;

O Khac (ghi )
2. Puong thoat cua hé thong vé sinh ctia nha minh 1 nhu thé nao?

O Raao

O Racéng

O pé i phan

O Khac (ghi rd: )




3. Anh/chi c6 trong rau khong?

O co

O Khdng
4. Anh chi dung loai phan bon nao dé tréng rau?
Co 1 trudce khi stir dung khéng?

[ ] Phan nguoi

[ ] Phan dong vat

[ ] Phan héa hoc

[ ] Khéac (ghi ro: )

5. Gia dinh minh thudng dung ngudn ning lwong dun nau nao? (Chon mét loai st
dung nhiéu nhat)
[]Ga,
[ ] Cui,
[ 1Dbién,
[ ] Than,
[ ] Khéac (ghi rd: )

6. Gia dinh minh thuong st dung ngudn nuéc nao? Cho nhitng muc dich gi?
[ ] Nu6c may cho ho gia dinh; [ ] An udng [_] Sinh hoat [ ] Tudi tiéu [_] Khéc ( )

[ ] Nuéc dong chai; [] An udng [ ] Sinh hoat [ ] Tuéi tiéu [ JKhéac ()
[] Giéng nudc cia nha; [] An udng [ ] Sinh hoat [ ] Tuéi tiéu [ JKhéac ()
[ ] Nudc mua; [] An udng [ ] Sinh hoat [ ] Tuéi tiéu [ JKhéac ()
[ ] Nudc ao/ho; [] An udng [ ] Sinh hoat [ ] Tuéi tiéu [ JKhéc ()

[ ]Khac (ghird: ) [] An udng [ ] Sinh hoat [ ] Tuéi tiéu [ JKhéac ()
7. Gia dinh minh ¢6 xur 1y nuéc trudc khi udng hay khong?
[ ] Khong lam gi;
[ | Pun soi;
[ ] Loc;
[ ] Khéac (Ghi ro: )




8. Tan suat st dung nhitng loai thuc pham dudi day cia gia dinh minh nhw thé nao?

Hang ngay Han ‘1 1 lan/tuan IT hgn‘l
lan/tuan lan/tuan
Com O O O O
Thit O O O O
TOm, ca O O O O
Tring O O O O
Rau QO O O O
bau phu

IV. Théng tin vé dong vat:

Xin vui 1ong cung cap cho ching t6i mot sé thdng tin vé dong vat trong gia dinh minh:

Str dung phén

Str dung khang

bong vat S luong dong vat lam sinh hay Tén khang sinh
phan bon khong?

[ILon 100 O O
[]Bo 0 O O
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[]Ga 00 O O
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[ ] Khéc:
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SO THEO DOI THU THAP CAC LOAI MAU
1. Méu phan nguoi

Dia Chi HO GIa AINN: ..

M3 ho gia dinh:
Ma cé Ngay thu thip Gio thu thap C? e Tau Ma phan
That gian nhan (24 gitr). phin duee Kone? Kiéu phan trén nhan
(ngay/thang/nim) Co Khong

1 S I I I N 14 7/ O 7/ I O O L[] SL_|_1

1 Y I I I O 1 7/ I 7/ I O O L[] SL_|_1
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2. Theo doi thuc pham Hé Gia dinh

Dia Chi HO GIa AINN: .
Ma ho gia dinh:
Thoi |  Loai thuc Ngay thu thap Mathuc | Ghird tén o
_ X < - Noi luu triv Nguén goc
gian pham (ngay/thang/nim) pham mau
12 | HRauva/hoic [J Nhatréng
, T/ 1 A I O
rau song ] Mua
1/2 (I Thit va/hoic (] Nha nubi
) T/ 1 A I
ca ) Mua




3. Mau nwéc sinh hoat va nwéce in udng

bia chi HO Gia dinh:

Maho giadinh:..........ooiiii
o Ngay thu thap . x . x .
Loai mau M& mau nwoéc Ghi rd tén mau Nguon nwéc
(ngay/thang/nam)
Nudc mua I 1 I /) I L |1
Nuéc giéng L L VL VL] ] L |1
Nudc tudi tiéu, chin nuoi [ | VI | VI | 1] L]




4. Mau phan dong vat

3Dt W a1l O G I« 10 o O

Loai mau

Ngay thu thap

(ngay/thang/nam)

Ma phén

dong vat

Ghi rd

tén mau

Co sir dung khang
sinh khong?

Tén khang sinh

Phan cua dong vat chinh

[

4 I
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L |1

O co

O Khong

Phan u cua dong vat

[
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]

L |1

Océ

O Khéng




PHU LUC 2:
Hwéng din cach lay mau phan
e Dé nghi ddi tuong tham gia nghién ciu di tiéu truéce khi lay phan dé tranh mau

phan nhiém ban boi nudc ticu.

e Su dung ging tay khi thu thap mau phan

///, "//,

Ve
4



e Ngay sau khi thu thap mau phan, phai danh gia mau phan d6 (dya trén Thang
tinh chat phan Bristol)

1 o0 0 9 Phan téo, roi, giéng hat 46
o0 o '

5 ‘ Phan téo hoi kho
3 “ Phéan tdo d6 3
. \ Phan binh thuong
vé
5 .‘ Phan nat
o

6 m Phan dang sét, c6 nhay miii
7 S,If; Phan long
-

e Xc 1 thia (5-10 gram) (khéng c6 nuéc tiéu hay gidy vé sinh!) vao lo dung

mau. Phai dam béo d6i twong nghién ciu sir dung le chira miu c6 dién ma

ca nhan cuaa ho.




e Dién day du thong tin vao nhan da dan sin trén lo dung mau. Khoanh tron vao
Kiéu phan phd hop véi phan da thu thap. Ghi ré ngay va gio lay mau

MNC: H001-S01-M1 Thoén:An Hoa

Tén: Nguyén Vin A - 1975

Loai mau: phan nguoi

Kiéuphan:1 23456 7

Ngay lay:  /  /

Gio:

e Cho lo dung mau vao tdi zip lock.

e Chuyén mau va bd cau hoi téi Tram Y té hoic yéu ciu can bo nghién cau téi
ldy mau trong vong 2 gio sau khi thu thap mau.

e Trong truong hop, mot ho gia dinh c6 nhiéu dbi twong tham gia nghién ctu
can lay mau phan, phai rita dung cu ldy miu can than véi nwéc va xa
phong va phai rira véi nhiéu nwéc. Dung cu ldy miu phai dwec dé kho
cho lan dung tiép theo.

e Phai rira tay sau khi lay mau.



PHU LUC 3:

Quy trinh thao tac chuan — Thu thap miu phan dong vat

Dién day du thong tin vao So6 theo ddi thu thap mau phan dong vat.

Str dung ging tay dé lay mau

Thu thap 1 thia phan tuoi (phan u6t) cua 2 loai dong vat chinh trong ho gia
dinh vao lo dung mau (khoang % lo)

Néu cd phan 1, thu thap 1 thia phan 1 vao 1 lo dung mau khéc (khoang % lo)
Can xac dinh xem phan dong vat c6 dung lam phan u khdng

Pé lo dung mau trong tai c6 khoa kéo.

Chuyén mau va So theo ddi tgi Tram Y té trong vong 02 gio sau khi thu thap
mau

Rura tay sau khi ldy mau.



PHU LUC 4:
Quy trinh thao tac chuan — Thu thap Thuc pham

Thu thap mau thuc pham c6 trén ban an cia ngay hom do.

Dién day du thong tin vao So6 theo ddi thu thap mau thuc pham

Rau: thu thap rau da niu/rau séng (khoang 10 l4/canh va dé vao lo dung mau
da dan nhan (khoang % l9)

Thi/ca/dau: lya chon thuc pham cung cap protein chu yéu trong bira in d6 va
thu thap khoang ¥ lo dung mau da duoc dan nhan.

Luu gitr mau & nhiét do 4 °C cho téi khi chuyén téi Vien VSDTTW trong
vong 24 gio.



PHU LUC 5:

Quy trinh thao tac chuan — Thu thap miu nwéc

Dién day du théng tin vao So6 theo dai thu thap mau nudc

Thu thap mau cua 3 loai nudc chua duoc xtr 1y (nudc mua, nudc giéng va
nudc tudi tiu(néu sir dung loai nuéc khac)

Mdi loai nudc thu thap 2 mau

Mbi mau thu thap 100ml nuéc vao lo dung mau cé dan nhan trudc.

Luu mau ¢ nhiét do 4 °C cho dén khi chuyén mau toi Vien VSDTTW trong
vong 24 gio



PHU LUC 6:
TRANG THIET BI, SINH PHAM VA DUNG CU TIEU HAO

- T an toan sinh hoc cap 2, 10 xay khd, 10 hap wét, tu 4m 37°C, ta lanh, tua am
sau - May ly tdm, & nhiét, may tap trung mau (Eppendorf, Puc) - Pipet dinh muc
cac loai - May luan nhiét PCR Applied Biosystem-veriti (My) - May giai trinh tu
gen Applied Biosystem ABI-3130 (M§) - Hé thong dién di CHEF-DR 11l (Bio-Rad
laboratories, Richmond, Calif, My). - Hé théng chuyén mang Biometra-analytic
(hang Jena, Phap) - Lo lai ADN UPV HL-2000 HybriLinker (Puc) - Hé théng dién
di ngang ENDURTM GEL XL (My) - Bo chyp anh gen UPV (Pttc) Méi truong
sinh pham va dung cu tiéu hao - Thach MacConkey (hdng Bio-Rad, Phap) - Thanh
LB (Héng invitrogen, M¥) - Canh thang LB (h&ng invitrogen, My) - Thach Mueller-
Hinton (hang Merck, Btc) - Khang sinh bot (hdng Sigma, M¥): Imipenem (IMP),
Meropenem (MEM), Ceftazidime (CAZ), Cefotaxime (CTX), Cefepime(FEP);
Ciprofloxacin (CIP), Gentamicin (GM) Amikacin (AK), Ampicillin (AMP),
Colistin (CS) va Sulfamethoxazone/ Trimethoprime(SXT)

- Kit tinh sach ADN va kit tach chiét plasmid Miniprep (QIAGEN, M3) - 2X
Go-taq Master-Mix (GoTag® DNA Polymerase, Promega) - Bigdye 3.1v Kit
(Applied Biosystem, M¥). - Bigdye XTeminator kit, HiDi - Thang chuan ADN:
100bp, 1kb va - Dung dich TE, dung dich ly giai té bao - Thach dién di, thach
Seakem gold - Dung dich dém chay dién di: TAE, TBE - Enzym gigi han Xbal,
Apal va S1 - Dung dich nhuém ethidium bromide - Dung dich SSC 20X - Dung
dich HCL 0,25 M - Dung dich bién tinh (1.5 M NaCl, 0.5 M NaOH) - Dung dich
trung hoa (1.0 M Tris-HCI, 1.5 M NaCl, pH 7.5) - Kit danh diu doan do ADN:
Direct Nucleic Acid Labelling and Detection system (Hang ECLTM Amersham) -
Gold hybridization buffer (Hang ECLTM Amersham) - Kit phat hién ADN: nucleic
acid ditection system (Hang ECLTM Amersham) - Film Hyper (Hang ECLTM
Amersham) - Céc chung chuan: E. coli ATCC 25922 (thtr nghiém tinh nhay cam
khang sinh), S. braenderup H9812 lam thang chuan ADN, E. coli J53 thir nghiém
kha nang truyén plasmid mang gen MCR-1... - Tam bong 1ay bénh pham, que cay,
hop 16ng 9cm, pipet nhya ... - Pau cdn, tube PCR, 1,5ml, phién nhya 96 giéng chay

sequence...



PHU LUC 7

QUY TRINH CHAY GIAI TRINH TU TOAN BQ GENOME VI KHUAN
TREN HE THONG MISEQ-ILLUMINA

1. Kit va héa chat sir dung

STT Cat# Mo ta SL
1 ZR Fungal/Bacterial DNA MiniPrep (hoac bo
Kit thich hop tach chiét genomic vi khuan)
2 Nextera XT DNA Sample Prep Kit (24 sample 1
FC-131-1024
hoac 96 Samples)
3 Nextera XT Index Kit (24 indices hoac 96 1
FC-131-1001 :
Indices, 384 Samples)
5 | MS-102-2003 | Miseq V2 300 cycle reagent Kit 1 b6
6 Ampure Bead
7 Qubit 30
8 Vit tu tiéu hao dng PCR, dau con, agarose,
PhiX Control

2. Chuan bi mau va cac héa chat, vat tw khac
* 0.2ml PCR tube
* 1.5ml microcentrifuge tube
* AMPure XP beads 2° to 8°C
« 80% Ethanol (chuan bi mai)
* 0.2 N NaOH
* Resuspension Buffer
3. Thiét bj phong Lab
+ May PCR
» Block nhiét
* Giatu
* Qubit
4, Tai liéu hwéng dan
a) Nextera XT Sample Prepartion Guide
b) KAPA Library Quantification Kits
c) Preparing Libraries for Sequencing on the MiSeq
d) Huéng dan st dung bo Kit ZR Fungal/Bacterial DNA MiniPrep (Zymo)




Figure 1: Nextera XT Sample Preparation Workflow

Nextera Tagmentation

Prepare Input DNA

o

Small Genomes, PCR Amplicons, Plasmids

Nextera XT Sample Prep

Sequencing and Analysis

Automated Sequencing and Variant Calling

The combination of Nextera XT and rapid sequencing with the MiSeq system provides a complete DNA to data workfiow in only 8 hours.

Quy trinh chuan bi mau sir dung Nextera XT Sample Prep Kit

Chuan bj miu cho giai trinh tw

Tagmentation of
Genomic DNA

Hands-On: 7 min/8 samples
Total: 17 min/8 samples

Reagents
ATM
TD
NT

Output
96-well Plate

PCR Amplification

Hands-On: 7 min/8 samples
Cycle Time: 38 min

Reagents
NPM
Index 1
Index 2

Output
Amplification PCR Plate

i

C%/

(UJF Cold Storage
_1 Option

Fill in the lab tracking
form as you perform
the assay

PCR Clean-Up

Hands-On: 15 min/8 samples
Total: 30 min/8 samples
Reagents
Ampure XP Beads
Fresh 80% EtOH
RSB

Output
Post-PCR TCY Plate

Library Normalization
Hands-On: 30 min/26 samples
Processing: 80 min/96 samples

Reagents
LNA1
LNB1
LNW1
LNS1
NaOH

Output
SGP Plate

1

Library Pooling for MiSeq
Sequencing
Hands-On: 5 min

Reagents
HT1

Output
PAL & DAL tubes



I. Céac bwéc tién hanh

1.
2.
3.
4.

Tach chiét DNA tong s6 vi khuan
Do nong d6 DNA tong sd

Chuan bi thu vién giai trinh tu
Phan tich két qua

I1. Quy trinh
1. Tach chiét DNA tong sé vi khuan sir dung b Kit ZR Fungal/Bacterial DNA
MiniPrep (ddi véi vi khuan Lao)
Pé dat hiéu qua tdi da, bd sung beta-mercaptoethanol vao Fugal/Bacterial DNA
Binding Buffer téi nong do pha lodng cudi cing 0.5% (v/v) tirc 12 500pl trong 100ml.

1.

B6 sung 50-100mg té bao (nAm hoic vi khuan) da dwoc hoa tan trong 200pl nuéc
hodc PBS hoic 200mg mé vao ZR Bashing Bead Lysis Tube. B6 sung 750pl Lysis
Solution vao trong ong.

. Pam bao 6ng bead khit véi bo phan giir (Disruptor Genie) va tién hanh ¢ van téc

t6i da trong vong 5 phut.

. Ly thm ZR Bashing Bead Lysis Tube & van téc 1000 x g trong vong 1 phut
. Chuyén 400 pl dich long sang Zymo-Spin IV Spin Filter (ndp mau vang) trong ng

Collection va ly tam ¢ 7000 rpm (~ 7000 x g) trong 1 phut.

. B6 sung 1200 pl Fungal/Bacteria DNA Binding Buffer vao trong mang loc cua 6ng

Collection tir buéc 4. (chia 1am 2 1an mdi 1an 600 pl)

. Chuyén 800 pl hdn hop tir buéc 5 vao Zymo-Spin IV Column trong déng

Collection va ly tam ¢ 10000 x g trong 1 phut.

. Loai bo phan dich trong éng Collection va lip lai buéc 6
. B6 sung 200 pl DNA Pre-Wash Buffer vao Zymo-Spin 1IC Column trong éng

Collection mai va ly tam ¢ 10000 x g trong 1 phut.

. B6 sung 500 pl Funal/ Bacteria DNA Wash Buffer vao Zymo-Spin 11IC Column va

ly tdm & 10000 x g trong 1 phut.

10.Chuyén Zymo-Spin 11C Column vao mét éng tube 1.5 ml sach va b sung 100 pl

(t6i thiéu 1a 25 pl) DNA Elution Buffer truc tiép vao cot. Bé nhiét d6 phong trong 1
phut. Ly tm & 10 000 x g trong 30 gidy dé thu ldy DNA.

Luu y: Tuy tirng loai vi khuan ma cé thé sir dung cac bd Kit tach chiét DNA téng
s6 khac nhau

2. Po va chuin hda nong d9 DNA
a) Muc dich: do nong d6 san pham PCR thu duoc va pha lodng vé nong do yéu cau

cho budc chuan bi mau cho qua trinh giai trinh tu.

Str dung: may Qubit, cac 6ng do chuyén dung va bo kit: dSDNA HS Assay



b) Quy trinh:

Pha hoa chat Qubit Working Solution theo ty & 1 ul QuBit reagent: 199 ul QuBit
Buffer.

Pha hdn hop dung dich do nong do DNA trong cac éng do chuyén dung theo céc
budc nhu sau:

Standard : 10 ul standard trong 190 ul Qubit working solution

Mau can do nong d6 DNA: 2 ul mau trong 198 ul Qubit working solution.

Pua standard va mau vao may Qubit va do ndng do DNA.

Hoa tron céc san pham PCR theo nong d6 dong déu.

Pha lodng hdn hop trén dén néng do 0.2 ng/ul.

3. Cit DNA thanh cac doan ngan
a) Muc dich: Cat DNA thanh nhiing doan ngan.
b) Chuan bi:

Bo kit Nextera XT sample preparation (24 mau)
Bo kit Nextera XT index (24 index, 96 mau)
Str dung protocol chuan bi mau

4ng PCR 0.2ml

C) Quy trinh

Ri déng cac dng ATM (Amplicon Tagment Mix), TD (Tagment DNA Buffer), va
cac mau DNA, gitr trong khay da.

Lam 4m 6ng NT (Neutralize Tagment Buffer) dén nhiét d6 phong.

Sau khi rd dong, nhe nhang dao nguoc cac dng hoa chat 3-5 lan dé tron déu.

Chuan bi NTA (Nextera XT Tagment Amplicon) .Muc dich: kich hoat enzym &
nhiét do 55°C dé cat DNA thanh nhimg doan c6 kich thudc khoang 300 bp.

Ky hiéu éng PCR méi la NTA.

Cho 10 ul dung dich dém TD vao mdi dng, thay dau con sau mdi lan thao tac.

Cho 5 ul hdn hgp DNA cua tirng mau (di pha lodng dén nong d6 0,2 ng / ml) vao
mdi dng NTA riéng biét.

Thém 5 ul ATM vao cac 6ng, hit nha pipet 5 lan, thay dau con sau mdi lan thao téc,
Day nap cac ong va ly thm ¢ 280 xg & 20 ° C trong 1 phit dé dam bao cac hda chat
duoc tap trung o phan day ong

Pua cic 6ng NTA vao may PCR va chay chuong trinh sau dé kich hoat enzym:

55 ° C: 5min

Hold: 10°C

Ngay sau khi dat dén 10°C, chuyén ngay sang budc tiép theo.



V6 hiéu hda enzym trong cac dng NTA. Muc dich: v6 hiéu hda enzym cit, loai bo
nguy co DNA s& tiép tuc bi phan cit & cac budc tiép theo

— Cén than mé nip cac dng NTA va thém 5 ul dém NT vao ting éng dé vo hiéu hoa
enzym, hit nha pipet 5 lan dé tron déu, thay dau con sau mdi lan thao tac.

— Pay nap va ly tm ¢ 280 xg & 20 ° C trong 1 phdt.
— U c4c 6ng NTA & nhiét do phong trong 5 phut dé dam bao enzym bi bét hoat hoan toan
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Sequencing-Ready Fragment
A Nextera XT transposome with adapters is combined with template DNA
B Tagmentation to fragment and add adapters
C Limited cycle PCR to add sequencing primer sequences and indides

4. PCR gin Index
a) Héa chat
— NPM: 15 ul mdi mau.
— Nextera XT Index 1 Primers (N7XX): 5 pl mdi mau
— Nextera XT Index 2 Primers (S5XX) :5 ul mdi mau
— 0.2 ml PCR tube



b) Quy trinh
Chuan bi:

Ri dong hoa chat NPM (Nextera PCR Master Mix) va cac index ¢ nhiét do phong
trong khoang 20 phit, nhe nhang dao thuan nghich céc 6ng 3-5 lan.

Do index duoc gin vao 2 dau céc soi don DNA, Theo bo kit 96 index, sap xép cac
6ng index trén dia TruSeq Index Plate Fixture nhu sau:

Sap xép cac index 1 (mdi 17 ¢6 nap mau cam) dé theo chiéu ngang,

Sap xép cac index 2 (mdi 15 ¢6 nap trang) theo thir ty theo chiéu doc

A:index 1 (17)
B: index 2 (15)
C: bia TruSeq Index Plate Fixture.

Thém 15 ul NPM vao tirng 6ng mau, thay dau con sau mdi lan thao tac.

Thém 5 pl index 2 (nap tring) vao ting 6ng theo cot, thay dau con sau mdi lan thao
tac.Thém 5 ul index 1 (ndp mau cam) vao tirng 6ng theo hang, hat nha pipet 5 lan,
thay dau con sau moi lan thao tac.

Dé tranh 6 nhiém chéo, loai bo tat ca cac nap di dung va thay bang nap méi dugc
cung cap theo b kit.

Pay nap cac ong va ly tam & 1000 xg ¢ 20 ° C trong 1 phat, dé dam bao cac hoa
chat tap trung dudi day ong.



e Thanh phan phan tmg nhu sau:

Thanh phan Thé tich
DNA sau khi targmentation 25 ul
Nextera XT Index Primer 1 (N7xx) S5ul
Nextera XT Index Primer 2 (S5xx) Sul
NPM 15 ul
Tong sb 50 pl

Tién hanh phan tng PCR d¢ gan index theochu trinh nhiét sau:
72°C: 3 phut

95°C: 30sec

12 cycles 0f:95°C: 10 sec

55°C: 30 sec

72°C: 30 sec

72°C: 5 phut

10°C: o0

Luu y: néu chua sir dung san pham PCR, ¢6 thé bao quan ¢ nhiét do 2 — 8°C trong 2 ngay.
5. Tinh sach san pham PCR
a) Chuan bi:

AMPure XP beads 90 pl/ mau (d6i véi cac mau co kich thuéc 300-500bp) (dwa vé
nhiét do thuong trudc khi sir dung)

Pha 80% Ethanol (EtOH) (400 pl m&i mau) tir EtOH tuyét doi

0.2 ml PCR tube

Gia tur

b) Quy trinh

Tuy thudc vao kich thugc amplicon ma thé tich AMPure Bead st dung s& khac
nhau

Kich thwéc amplicon AMPure XP sir dung Thé tich AMPure XP
< 300 bp 1.8x AMPure XP 90 pl
300 - 500 bp 1.8x AMPure XP 90 ul
> 500 bp 0.6x AMPure XP 30 pl
(0.5x AmpureXP for 2x250 (25 ul for 2x250 runs on the
runs on the MiSeq) MiSeq)

Ly tdm PCR amplicon Plate ¢ 1000 xg trong 1 phut (20 ° C).
Diéu chinh pipet & mac 50 pl, chuyén san pham PCR sang 6ng méi. Thay dau con
sau mdi lan thao téc.



Vortex AMPure XP trong 30 gidy, sir dung pipet, thém 90 ul AMPure XP vao tirng
mau, hat nha pipet 10 lan dam bao cac hat bead duoc hoan toan tron déu.

U & nhiét do phong trong 5 phut d&¢ DNA bam vao céc hat bead.

Dit dng trén gié tir trong 2 phut, dé dam bao lyc tir giit chat hat bead cing véi DNA
bam trén do.

Str dung pipet hit toan b dich néi trong dng, thay dau cén sau mdi lan thao tac.
Giir nguyén plate trén gia tir, tién hanh cac budc rira véi ethanol 80% nhu sau:
Thém 200 pl ethanol 80% vao cac ong.

Pé trong 30 giay.

Can than loai b dich ndi.

Giir nguyén plate trén gia tir, lap lai budc rira trén 1 1an nita nhu sau:

Thém 200 pl ethanol 80% vao cac ong.

Dé trong 30 giay.

Can than loai b dich néi.

Giir nguy@n plate trén gia tir, dé khé tu nhién trong 15 pht.

Nhac plate khoi gia ti,

Dung pipet thém 52,5 pl RSB (Resuspension Buffer) vao tirng 6ng mau, hat nha
pipet 10 lan, thay dau con sau mdi lan thao tac, budc ndy nham muc dich thoi DNA
ra khoi hat bead.

Dé & nhiét do phong trong 2 phut, dé dam bao DNA duoc thdi hét ra khoi hat bead.
Dit cac 6ng Ién gia tir trong 2 phut, dé luc tir hat hét cac hat bead xudng dudi, ldc
nay phan dich néi 12 phan c6 chira DNA.

Ky hiéu mét plate mai

Dung pipet, can than chuyén 50 pl dich ndi tir plate cii sang plate méi, thay dau con
sau mdi lan thao tac.

Luu ¥: ¢6 thé bao quan mau tinh sach ¢ nhiét d6 tir -15 dén -25°C trong vong 1 tuan

6. Chuan héa miu, dinh lweng thw vién
a) Chuén bi héa chit

LNA1 (LibraryNormalization Additives 1)
LNBL1 (Library Normalization Beads 1)

LNW!1 (Library Normalization Wash 1)

LNS1 (Library Normalization Storage Buffer 1)
0.1 N NaOH

96-well plate: 2 plate

Ong tube 15 ml : 1 4ng



b) Po ndng dp DNA bing Qubit

Str dung: may Qubit, cac éng do chuyén dung va bo kit: dSDNA HS Assay

Pha hda chat Qubit Working Solution theo ty 1& 1 ul QuBit reagent: 199 ul QuBit
Buffer.

Pha hdn hop dung dich do nong do DNA trong cac éng do chuyén dung theo céc
budc nhu sau:

Standard : 10 ul standard trong 190 ul Qubit working solution

Mau can do nong d6 DNA: 2 ul mau trong 198 ul Qubit working solution.

Pua standard va mau vao may Qubit va do nong do DNA.

Tinh toan ndng d ciia DNA sang nM dua trén kich thwéc DNA theo cong thirc
nhw sau:

concentration in nivi

{concentration i ng/ pl) b 108

(660 g/mol x average library size)

For E-xample:

15 ng/ul % 108 = 45 nM
(660 g/mol x 500)

¢) Quy trinh chuian héa mau

Ri dong 6ng LNA1 (Library Normalization Additives 1) dén nhiét d6 phong, bang
cach ngam trong bé nuéc cd nhiét ¢ 20 ° d¢én 25 ° C.

Lam 4m 4ng LNB1 (Library Normalization Beads 1) va LNW1 (Library
Normalization Wash 1) ¢ nhiét &6 phong , bang cac ngam trong bé nudc ¢ nhiét do
20°dén 25° C.

Voltex LNB1 trong it nhat 1 phat va dao nghich lién tuc khoang 15 dén 20 lan

Lam am éng LNS1 (Library Normalization Storage Buffer 1)vé nhiét d6 phong
trude khi sir dung.

DPanh dau mot plate 96 sach

Can than chuyén 20 ul dich ndi tir san pham PCR tinh sach, thay dau con sau mdi
lan thao tac.

Hat 1,1 mILNAL (hoa chit xtc tac DNA bam vao hat bead) vao 1 dng Ephendorf
1.5 ml

Dung pipet P1000, hit nha pipet trong éng LNB1 20 lan dé tron déu hat bead.

Hat 200 ul LNB1 vao 6ng Ephendorf chira sin LNAL, tron déu bang cach dao
nguoc 6ng 20 lan.

HUt 45 ul hdn hop LNA1/LNB1 vao mdi dng LNP da chtra san mau.

Pong chit nip cac dng LNP, va lic cac 6ng LNP trén tai van téc 1.800 rpm trong
30 phut dé dam bao cac sgi DNA bam vao hat bead voi mat do dong déu.



Dé cac ong trén gia tir trong 2 phut dé lyc tir hat cac hat bead c6 gan DNA xudng
day 6ng.

Giir nguy@én cac dng LNP trén gia tir, van pipet dén 80 ul, can than loai bo dich néi.
Nhéc cac 6ng LNP ra khoi gi tir va tién hanh budc rira voi LNW Inhu sau:

Thém 45 ul LNW1 méi ong.

Pong chit nap cac ong.

Lic véi van téc 1.800 rpm trong 5 pht.

Dit cac dng trén gia tir trong 2 pht.

Can than loai bo dich néi, thay dau cén sau mdi lan thao tac.

Nhéc cac dng LNP ra khoi gié tir va tién hanh budc rira 1an 2 véi LNW Inhu sau:

— Thém 45 ul LNW1 mdi ong.

Luu y:

Pong chit nap cac ong.

Lac voi van téc 1.800 rpm trong 5 pht.

Dit cac dng trén gia tir trong 2 pht.

Can than loai bo dich néi, thay dau cén sau mdi lan thao tac.

Nhéc cac 6ng LNP khoi gia tir, thém 30 ul NaOH 0,1 N vao cac dng dé théi mau.
Pong chit nap va lac ong LNP tai van toc 1.800 rpm trong 5 phut dé dam bao DNA
bi thdi hét khoi hat bead.

Trong khi lic, chuan bi dng SGP (StoraGe Plate) (l1a 6ng PCR)

Cho 30 ul héa chat bao quan DNA LNS1 vao mdi éng SGP.

Sau 5 phut lic, kiém tra, dam bao tat ca cac mau trong tim LNP di tron déu hoan
toan. Néu thiy cac mau khong tron déu hoan toan, nhe nhang hat nha pipet 3 dén 5
lan, lic thém trong 5 phut nira.

Dit cac dng LNP trén gié tir trong 2 phut dé hat toan bo hat bead xudng day ong.
Thiét lap pipet dén 30 ul, chuyén dich ndi chira DNA tir 6ng LNP sang 6ng SGP,
thay dau con sau mdi lan thao tac.

Day chat nap dng, ly tim & 1.000 xg trong 1 phdt.

c6 thé gitr cac dng ¢ nhiét d6 -15 dén -20 °C néu chua mudn chay giai trinh tu ngay.

7. Pwa miu vao may Miseq
a) Chuan bi:

Diéu chinh Block nhiét cho éng 1.5ml & 96 °C

Ra dong hoa chat Miseq Reagent dé & nhiét do phong
Water ice

HT1

Resuspension Buffer



b) Quy trinh

Néu éng SGP di dwoc bao quan dong lanh, lam 4m cac dng SGP dén nhiét do
phong, hat nha 3-5 1an trong cac ng SGP dé tron déu DNA.

Ly tdm 6ng SGP tai 1000xg trong vong 1 phat & 20°C dam bao DNA tap trung &
phan dung dich day ong

Ky hiéu 6ng PAL (Pool Amplicon Library)

CHuyén 12 ul cia méi mau trong 6ng SGP sang ng PAL

Ky hiéu 6ng DAL méi (Dilluted Amplicon Library)

Thém 588 ul héa chat hd trg cho cac soi DNA bam vao flowcell HT1 vao 6ng DAI
Chuyén 24 ul hdn hop DNA tir Pal sang DAI ¢6 chira HT1. Str dung cung dau con
mix déu 3-5 lan

Vortex 6ng DAL vai toc do cao nhat

Pua 6ng DAI vao block nhiét 6 96°C, u trong 2 phut dé dam bao cac soi don DNA
bién tinh hoan toan thanh mach don DNA

Sauk h 1, d¢ao nghich 6ng DAL 1-2 lan dé pha tron va dit vao box nudc da ngay 1ap
tac trong vong 5 phut

Dua toan bo hdn hop trong hop DAI vao khay Miseq Reagent Cartridge theo vi tri
load Samples trén khay

Pua vao thao tac trén miseq



Phu luc 8

DANH SACH MAU NGHIEN CcUU

STT M3 hd Thon Loai miu Mi miu
1 H001 An Hoa Phén dong vat AS5
2 H001 An Hoa Phén dong vat AS6
3 HO001 An Hoa Rau F5
4 H001 An Hoa Thit F6
5 HOO1 An Hoa Phén nguoi HS11
6 HOO1 An Hoa Phén nguoi HS12
7 H001 An Hoa Phan nguoi HS13
8 HOO01 An Hoa Phén nguoi HS14
9 HOO1 An Hoa Phén nguoi HS197
10 HOO01 An Hoa Nudc mua W10
11 H001 An Hoa Nudc giéng W9
12 H004 An Hoa Phan dong vat AS10
13 H004 An Hoa Phan dong vat AS11
14 H004 An Hoa Rau F11
15 H004 An Hoa Thit F12
16 H004 An Hoa Phan ngudi HS17
17 H004 An Hoa Phan nguoi HS18
18 H004 An Hoa Phan ngudi HS19
19 H004 An Hoa Nudc giéng W6
20 H004 An Hoa Nudc mua W7
21 H004 An Hoa Nudc tudi W8
22 HO11 Hoa Ngai Rau F92
23 HO11 Hoa Ngai Thit F93
24 HO11 Hoa Ngai Phan ngudi HS149
25 HO11 Hoa Ngai Phan ngudi HS150
26 HO11 Hoa Ngai Phan ngudi HS151
27 HO11 Hoa Ngai Phan ngudi HS205
28 HO11 Hoa Ngai Nudc mua W104
29 HO11 Hoa Ngai Nudc giéng W105

30 HO17 An Hoa Phén dong vat AS7
31 HO17 An Hoa Phén dong vat AS8
32 HO17 An Hoa Rau F7

33 HO17 An Hoa Thit F8

34 H017 An Hoa Phén ngudi HS20
35 HO17 An Hoa Phén ngudi HS21
36 H017 An Hoa Nudc giéng W13
37 H017 An Hoa Nudc mua W14
38 H020 An Hoa Phén dong vat AS9




39 HO020 An Hoa Thit F10
40 H020 An Hoa Rau F9
41 H020 An Hoa Phan nguoi HS15
42 H020 An Hoa Phan nguoi HS16
43 H020 An Hoa Phan nguoi HS196
44 H020 An Hoa Nudc giéng W11
45 H020 An Hoa Nudc mua W12
46 H023 Hoa Ngadi Rau F117
47 H023 Hoa Ngdi Thit F118
48 H023 Hoa Ngdi Phan nguoi HS193
49 H023 Hoa Ngdi Phan nguoi HS194
50 H023 Hoa Ngdi Phan nguoi HS195
51 H023 Hoa Ngdi Nudc mua W132
52 H023 Hoa Ngdi Nudc giéng W133
53 H024 Hoa Ngai Phan dong vat AS85
54 H024 Hoa Ngai Rau F108
55 H024 Hoa Ngai Thit F109
56 H024 Hoa Ngai Phan nguoi HS180
57 H024 Hoa Ngai Phan nguoi HS181
58 H024 Hoa Ngai Phan nguoi HS182
59 H024 Hoa Ngai Phan nguoi HS183
60 H024 Hoa Ngai Nudc mua W121
61 H024 Hoa Ngai Nudc giéng W122
62 H026 An Hoa Phan dong vat AS1
63 H026 An Hoa Phan dong vat AS2
64 H026 An Hoa Rau F1
65 H026 An Hoa Thit F2
66 H026 An Hoa Phan nguoi HS5
67 H026 An Hoa Phan nguoi HS6
68 H026 An Hoa Nudc mua W4
69 H026 An Hoa Nudc mua W5
70 H028 An Hoa Phan dong vat AS3
71 H028 An Hoa Phan dong vat AS4
72 H028 An Hoa Rau F3
73 H028 An Hoa Thit F4
74 H028 An Hoa Phan nguoi HS10
75 H028 An Hoa Phan nguoi HS7
76 H028 An Hoa Phan nguoi HS8
77 HO028 An Hoa Phan nguoi HS9
78 H028 An Hoa Nudc giéng w1
79 HO028 An Hoa Nudc mua W2
80 H028 An Hoa Nudce tudi W3
81 HO41 Hoa Ngai Phan dong vat AST77




82 HO041 Hoa Ngai Rau F94

83 HO041 Hoa Ngai Thit F95

84 HO041 Hoa Ngai Phan nguoi HS152
85 HO041 Hoa Ngai Phan nguoi HS153
86 HO041 Hoa Ngdi Phan nguoi HS154
87 HO041 Hoa Ngdi Phan nguoi HS155
88 HO041 Hoa Ngadi Nudc mua W106
89 H041 Hoa Ngai Nudc giéng W107
90 HO043 Hoa Ngai Rau F102

91 HO043 Hoa Ngai Thit F103

92 HO043 Hoa Ngdi Phan nguoi HS168
93 H043 Hoa Ngdi Phan nguoi HS169
94 HO043 Hoa Ngai Phan nguoi HS170
95 H043 Hoa Ngai Phan nguoi HS171
96 HO043 Hoa Ngai Nudc mua W115
97 H043 Hoa Ngai Nudc giéng W116
98 HO045 Hoa Ngai Phan dong vat AS74
99 HO045 Hoa Ngai Phan dong vat AS75
100 HO045 Hoa Ngai Rau F110

101 HO045 Hoa Ngai Phan nguoi HS184
102 HO045 Hoa Ngai Phan nguoi HS185
103 HO045 Hoa Ngai Nudc mua W123
104 HO045 Hoa Ngai Nudc giéng W124
105 HO045 Hoa Ngai Nudce tudi W125
106 H061 Hoa Ngai Phan dong vat AS87
107 H061 Hoa Ngai Rau F90

108 H061 Hoa Ngai Thit FI1

109 H061 Hoa Ngai Phan nguoi HS147
110 H061 Hoa Ngai Phan nguoi HS148
111 H061 Hoa Ngai Phan nguoi HS157
112 H061 Hoa Ngai Nudc mua W102
113 HO61 Hoa Ngéi Nudc giéng W103
114 H062 Hoa Ngai Rau F100

115 H062 Hoa Ngai Thit F101

116 H062 Hoa Ngéi Phan ngudi HS164
117 H062 Hoa Ngéi Phan nguoi HS165
118 H062 Hoa Ngéi Phan ngudi HS166
119 H062 Hoa Ngéi Phan nguoi HS167
120 H062 Hoa Ngéi Nudc mua W113
121 H062 Hoa Ngai Nudc giéng W114
122 H063 Hoa Ngéi Phan dong vat AST78
123 HO063 Hoa Ngéi Phéan dong vat AST79
124 HO063 Hoa Ngdi Rau F96




125 HO063 Hoa Ngi Thit F97
126 HO063 Hoa Ngi Phan nguoi HS156
127 H063 Hoa Ngi Phan nguoi HS158
128 HO063 Hoa Ngi Phan nguoi HS159
129 HO063 Hoa Ngai Nudc mua W108
130 H063 Hoa Ngai Nudc giéng W109
131 HO063 Hoa Ngji Nuéc tudi W110
132 HO068 Hoa Ngi Rau F113
133 HO0683 Hoa Ngi Thit F114
134 HO068 Hoa Ngji Phan ngudi HS189
135 H068 Hoa Ngdi Phan nguoi HS190
136 HO068 Hoa Ngji Nu6c mua W128
137 H068 Hoa Ngai Nudc giéng W129
138 HO069 Hoa Ngi Rau F86
139 HO069 Hoa Ngji Thit F87
140 HO069 Hoa Ngji Phén ngudi HS141
141 H069 Hoa Ngai Phén ngudi HS142
142 H069 Hoa Ngi Nu6c mua W98
143 H069 Hoa Ngai Nudc giéng W99
144 H076 Hoa Ngi Phan dong vit AS83
145 HO76 Hoa Ngai Phan dong vat AS84
146 HO76 Hoa Ngai Rau F106
147 HO76 Hoa Ngai Thit F107
148 HO76 Hoa Ngai Phan ngudi HS176
149 HO76 Hoa Ngai Phan nguoi HS177
150 HO76 Hoa Ngai Phan ngudi HS178
151 H076 Hoa Ngai Phan ngudi HS179
152 HO76 Hoa Ngai Nudc mua W119
153 HO76 Hoa Ngai Nudc giéng W120
154 H081 Hoa Ngai Phan dong vat AS76
155 H081 Hoa Ngai Rau F88
156 H081 Hoa Ngai Thit F89
157 H081 Hoa Ngai Phén ngudi HS143
158 H081 Hoa Ngai Phén ngudi HS144
159 H081 Hoa Ngai Phén ngudi HS145
160 H081 Hoa Ngai Phén ngudi HS146
161 H081 Hoa Ngai Nudc giéng W100
162 H081 Hoa Ngai Nudc giéng W101
163 H102 Hoa Ngai Phén dong vat AS86
164 H102 Hoa Ngai Rau F115
165 H102 Hoa Ngai Thit F116
166 H102 Hoa Ngai Phén ngudi HS191
167 H102 Hoa Ngai Phén ngudi HS192




168 H102 Hoa Ngai Nudc mua W130
169 H102 Hoa Ngai Nudc giéng W131
170 H104 Hoa Ngdi Phan dong vat AS82
171 H104 Hoa Ngdi Rau F104

172 H104 Hoa Ngdi Thit F105

173 H104 Hoa Ngdi Phan nguoi HS172
174 H104 Hoa Ngdi Phan nguoi HS173
175 H104 Hoa Ngdi Phan nguoi HS174
176 H104 Hoa Ngdi Phan nguoi HS175
177 H104 Hoa Ngdi Nudc mua W117
178 H104 Hoa Ngai Nudc giéng W118
179 H110 Hoa Ngdi Rau F111

180 H110 Hoa Ngdi Thit F112

181 H110 Hoa Ngdi Phan nguoi HS186
182 H110 Hoa Ngai Phan nguoi HS187
183 H110 Hoa Ngéi Phan nguoi HS188
184 H110 Hoa Ngai Phan nguoi HS204
185 H110 Hoa Ngéi Nudc mua W126
186 H110 Hoa Ngai Nudc giéng W127
187 H111 Hoa Ngai Phan dong vat AS80
188 H111 Hoa Ngéi Phan dong vat AS81
189 H111 Hoa Ngéi Rau F98

190 H111 Hoa Ngéi Thit F99

191 H111 Hoa Ngéi Phan nguoi HS160
192 H111 Hoa Ngéi Phan nguoi HS161
193 H111 Hoa Ngéi Phan nguoi HS162
194 H111 Hoa Ngéi Phan nguoi HS163
195 H111 Hoa Ngéi Nudc mua W111
196 H111 Hoa Ngéi Nudc giéng W112
197 H114 Quang Trung Phan dong vat AS15
198 H114 Quang Trung Phan dong vat AS16
199 H114 Quang Trung Rau F20

200 H114 Quang Trung Thit F21

201 H114 Quang Trung Phan nguoi HS39
202 H114 Quang Trung Phan nguoi HS40
203 H114 Quang Trung Phan nguoi HS51
204 H114 Quang Trung Phan nguoi HS52
205 H114 Quang Trung Nudc mua W28

206 H114 Quang Trung Nudc giéng W29

207 H117 Quang Trung Phan dong vat AS27
208 H117 Quang Trung Phan dong vat AS30
209 H117 Quang Trung Rau F22

210 H117 Quang Trung Thit F23




211 H117 Quang Trung Phan nguoi HS22
212 H117 Quang Trung Phan nguoi HS23
213 H117 Quang Trung Phan nguoi HS24
214 H117 Quang Trung Nudc mua W30
215 H117 Quang Trung Nudc giéng W31
216 H119 Quang Trung Phan dong vat AS14
217 H119 Quang Trung Rau F25

218 H119 Quang Trung Thit F26

219 H119 Quang Trung Phan nguoi HS35
220 H119 Quang Trung Phan nguoi HS36
221 H119 Quang Trung Phan nguoi HS37
222 H119 Quang Trung Phan nguoi HS38
223 H119 Quang Trung Nudc mua W15
224 H119 Quang Trung Nudc giéng W16
225 H127 Quang Trung Phan dong vat AS17
226 H127 Quang Trung Phan dong vat AS18
227 H127 Quang Trung Rau F27

228 H127 Quang Trung Thit F28

229 H127 Quang Trung Phan ngudi HS41
230 H127 Quang Trung Phan nguoi HS53
231 H127 Quang Trung Nudc giéng W22
232 H127 Quang Trung Nudc mua W23
233 H130 Quang Trung Phan dong vat AS31
234 H130 Quang Trung Phan dong vat AS32
235 H130 Quang Trung Thit F30

236 H130 Quang Trung Rau F31

237 H130 Quang Trung Phan nguoi HS47
238 H130 Quang Trung Phan nguoi HS48
239 H130 Quang Trung Phan nguoi HS54
240 H130 Quang Trung Nudc giéng W20
241 H130 Quang Trung Nudc mua w21
242 H130 Quang Trung Nudc giéng W97
243 H131 Quang Trung Phan dong vat AS28
244 H131 Quang Trung Phan dong vat AS29
245 H131 Quang Trung Rau F15

246 H131 Quang Trung Thit F29

247 H131 Quang Trung Phan nguoi HS45
248 H131 Quang Trung Phan nguoi HS46
249 H131 Quang Trung Phan nguoi HS50
250 H131 Quang Trung Nudc mua W19
251 H136 Quang Trung Phan dong vat AS25
252 H136 Quang Trung Phan dong vat AS26
253 H136 Quang Trung Rau F16




254 H136 Quang Trung Thit F17
255 H136 Quang Trung Phan nguoi HS25
256 H136 Quang Trung Phan nguoi HS26
257 H136 Quang Trung Phan nguoi HS27
258 H136 Quang Trung Phan nguoi HS28
259 H136 Quang Trung Nudc mua W26
260 H136 Quang Trung Nudc giéng W27
261 H137 Quang Trung Phan dong vat AS23
262 H137 Quang Trung Phan dong vat AS24
263 H137 Quang Trung Rau F13
264 H137 Quang Trung Thit F14
265 H137 Quang Trung Phan nguoi HS29
266 H137 Quang Trung Phan nguoi HS30
267 H137 Quang Trung Phan nguoi HS31
268 H137 Quang Trung Phan ngudi HS32
269 H137 Quang Trung Nudc mua W32
270 H137 Quang Trung Nudc giéng W33
271 H138 Quang Trung Phan dong vat AS21
2172 H138 Quang Trung Phan dong vat AS22
273 H138 Quang Trung Rau F18
274 H138 Quang Trung Thit F19
275 H138 Quang Trung Phan nguoi HS33
276 H138 Quang Trung Phan nguoi HS34
277 H138 Quang Trung Nudc mua W24
2178 H138 Quang Trung Nudc giéng W25
279 H142 Quang Trung Phan dong vat AS19
280 H142 Quang Trung Phan dong vat AS20
281 H142 Quang Trung Thit F24
282 H142 Quang Trung Phan nguoi HS42
283 H142 Quang Trung Phan nguoi HS43
284 H142 Quang Trung Phan nguoi HS44
285 H142 Quang Trung Phan nguoi HS49
286 H142 Quang Trung Nudc mua W17
287 H144 Duong Xa Phan dong vat AS65
288 H144 Duong Xa Rau F68
289 H144 Duong Xa Phan nguoi HS106
290 H144 Duong Xa Phan nguoi HS107
291 H144 Duong Xa Phan nguoi HS108
292 H144 Duong Xa Nudc mua W77
293 H144 Duong X4 Nudc giéng W78
294 H145 Duong Xa Phan dong vat AS12
295 H145 Duong Xa Phan dong vat AS13
296 H145 Duong Xa Rau F66




297 H145 Duong X4 Thit F67
298 H145 Duong X4 Phan nguoi HS124
299 H145 Duong Xa Phan nguoi HS125
300 H145 Duong X34 Phan nguoi HS200
301 H145 Duong X4 Nudc mua W81
302 H145 Duong X4 Nudc giéng W82
303 H145 Duong X34 Nudc tudi W83
304 H146 Duong X34 Phan dong vat AS61
305 H146 Duong Xa Phan dong vat AS62
306 H146 Duong X4 Rau F64
307 H146 Duong X4 Thit F65
308 H146 Duong X4 Phan nguoi HS103
309 H146 Duong X4 Phan nguoi HS104
310 H146 Duong Xa Phan nguoi HS105
311 H146 Duong Xa Phan ngudi HS201
312 H146 Duong X4 Nudc mua W74
313 H146 Duong Xa Nudc mua W75
314 H146 Duong X4 Nudc tudi W76
315 H147 Duong X4 Phan dong vat AS66
316 H147 Duong X4 Rau F69
317 H147 Duong X4 Rau F70
318 H147 Duong X4 Thit F71
319 H147 Duong X4 Phan nguoi HS115
320 H147 Duong X4 Phan nguoi HS116
321 H147 Duong X4 Phan nguoi HS117
322 H147 Duong X4 Phan nguoi HS118
323 H147 Duong Xa Nudc mua W84
324 H147 Duong X4 Nudc giéng W85
325 H147 Duong Xa Nudc tudi W86
326 H150 Duong Xa Phan dong vat AS67
327 H150 Duong Xa Phan dong vat AS73
328 H150 Duong Xa Rau F72
329 H150 Duong Xa Thit F73
330 H150 Duong Xa Phan nguoi HS131
331 H150 Duong Xa Phan nguoi HS132
332 H150 Duong Xa Phan nguoi HS133
333 H150 Duong Xa Nudc mua W79
334 H150 Duong X4 Nudc giéng W80
335 H151 Duong Xa Phan dong vat AS55
336 H151 Duong Xa Phan dong vat AS56
337 H151 Duong Xa Rau F56
338 H151 Duong Xa Thit F57
339 H151 Duong Xa Phan nguoi HS91




340 H151 Duong Xa Phan nguoi HS92
341 H151 Duong X4 Phan nguoi HS93
342 H151 Duong X4 Nudc mua W59
343 H151 Duong X34 Nudc giéng W60
344 H151 Duong X4 Nudc tudi W68
345 H152 Duong X4 Phan dong vat AS57
346 H152 Duong X34 Phan dong vat AS58
347 H152 Duong X34 Rau F58
348 H152 Duong Xa Thit F59
349 H152 Duong Xa Phan nguoi HS94
350 H152 Duong X4 Phan nguoi HS95
351 H152 Duong Xa Phan ngudi HS96
352 H152 Duong Xa Phan ngudi HS97
353 H152 Duong Xa Nudc mua W66
354 H152 Duong X4 Nudc giéng W67
355 H153 Duong X4 Phan dong vat AS53
356 H153 Duong Xa Phan dong vat AS54
357 H153 Duong X4 Rau F54
358 H153 Duong X4 Thit F55
359 H153 Duong Xa Phan nguoi HS88
360 H153 Duong X4 Phan nguoi HS89
361 H153 Duong X4 Phan nguoi HS90
362 H153 Duong Xa Nudc mua W56
363 H153 Duong X4 Nudc giéng W57
364 H153 Duong X4 Nudc tudi W58
365 H154 Duong Xa Phan dong vat AS71
366 H154 Duong Xa Rau F82
367 H154 Duong Xa Thit F83
368 H154 Duong Xa Phan nguoi HS112
369 H154 Duong Xa Phan nguoi HS113
370 H154 Duong Xa Phan nguoi HS114
371 H154 Duong Xa Nudc mua W93
372 H154 Duong X4 Nudc giéng W94
373 H155 Duong Xa Rau F78
374 H155 Duong Xa Thit F79
375 H155 Duong Xa Phan nguoi HS126
376 H155 Duong Xa Phan nguoi HS127
377 H155 Duong Xa Phan nguoi HS128
378 H155 Duong Xa Phan nguoi HS203
379 H155 Duong Xa Nudc mua W91l
380 H155 Duong X4 Nudc giéng W92
381 H156 Duong Xa Phan dong vat AS68
382 H156 Duong Xa Rau F74




383 H156 Duong X4 Thit F75
384 H156 Duong X4 Phan nguoi HS109
385 H156 Duong X4 Phan nguoi HS110
386 H156 Duong X4 Phan nguoi HS111
387 H156 Duong X4 Nudc mua W87
388 H156 Duong X4 Nudc giéng W88
389 H168 Duong X34 Phan dong vat AS60
390 H168 Duong X34 Rau F62
391 H168 Duong X4 Thit F63
392 H168 Duong Xa Phan ngudi HS100
393 H168 Duong Xa Phan ngudi HS101
394 H168 Duong Xa Phan ngudi HS102
395 H168 Duong X4 Nudc mua W72
396 H168 Duong Xa Nudc giéng W73
397 H171 Duong X4 Phan dong vat AS72
398 H171 Duong X4 Rau F76
399 H171 Duong Xa Thit Fr7
400 H171 Duong Xa Phan ngudi HS121
401 H171 Duong Xa Phan ngudi HS122
402 H171 Duong Xa Phan nguoi HS123
403 H171 Duong Xa Nudc mua W134
404 H171 Duong X4 Nudc giéng W135
405 H175 Duong Xa Phan dong vat AS69
406 H175 Duong Xa Phan dong vat AS70
407 H175 Duong X4 Rau F84
408 H175 Duong X4 Thit F85
409 H175 Duong X4 Phan nguoi HS119
410 H175 Duong X4 Phén nguoi HS120
411 H175 Duong X4 Phan nguoi HS202
412 H175 Duong Xa Nudc mua W95
413 H175 Duong Xa Nudc mua W96
414 H181 Duong Xa Phan dong vat AS59
415 H181 Duong X4 Rau F60
416 H181 Duong X4a Thit F61
417 H181 Duong X4a Phan nguoi HS98
418 H181 Duong X4 Phan nguoi HS99
419 H181 Duong Xa Nudc mua W69
420 H181 Duong X4 Nudc giéng W70
421 H181 Duong X4 Nudc tudi Wr1
422 H192 Ung Liém Phin dong vat AS41
423 H192 Ung Liém Phan dong vat AS42
424 H192 Ung Liém Thit F42
425 H192 Ung Liém Rau F43




426 H192 Ung Liém Phan nguoi HS136
427 H192 Ung Liém Phan nguoi HS3
428 H192 Ung Liém Phan nguoi HS61
429 H192 Ung Liém Phin ngudi HS62
430 H192 Ung Liém Phéan nguoi HS63
431 H192 Ung Liém Nudc mua W44
432 H192 Ung Liém Nudc mua W45
433 H192 Ung Liém Nudc giéng W46
434 H192 Ung Liém Nudc tudi W47
435 H193 Ung Liém Phan dong vat AS51
436 H193 Ung Liém Phan dong vat AS52
437 H193 Ung Liém Rau F52
438 H193 Ung Liém Thit F53
439 H193 Ung Liém Phan ngudi HS1
440 H193 Ung Liém Phan ngudi HS134
441 H193 Ung Liém Phin ngudi HS135
442 H193 Ung Liém Phan nguoi HS?2
443 H193 Ung Liém Phan ngudi HS75
444 H193 Ung Liém Phin ngudi HS76
445 H193 Ung Liém Nudc giéng W63
446 H193 Ung Liém Nudc mua W64
447 H193 Ung Liém Nudc tudi W65
448 H194 Ung Liém Phan dong vat AS49
449 H194 Ung Liém Phan dong vat AS50
450 H194 Ung Liém Rau F50
451 H194 Ung Liém Thit F51
452 H194 Ung Liém Phan nguoi HS71
453 H194 Ung Liém Phan nguoi HS72
454 H194 Ung Liém Phan nguoi HS73
455 H194 Ung Liém Phan nguoi HS74
456 H194 Ung Liém Nudc giéng W61
457 H194 Ung Liém Nudc mua W62
458 H197 Ung Liém Phan dong vat AS35
459 H197 Ung Liém Phan dong vat AS36
460 H197 Ung Liém Rau F36
461 H197 Ung Liém Thit F37
462 H197 Ung Liém Phan nguoi HS85
463 H197 Ung Liém Phin ngudi HS86
464 H197 Ung Liém Nudc giéng W38
465 H197 Ung Liém Nudc mua W39
466 H197 Ung Liém Nudc tudi W40
467 H198 Ung Liém Phin dong vat AS47
468 H198 Ung Liém Phan dong vat AS48




469 H198 Ung Liém Rau F48
470 H198 Ung Liém Thit F49
471 H198 Ung Liém Phan nguoi HS81
472 H198 Ung Liém Phin ngudi HS82
473 H198 Ung Liém Phan ngudi HS83
474 H198 Ung Liém Phin ngudi HS84
475 H198 Ung Liém Nudc mua W53
476 H198 Ung Liém Nudc giéng W54
AT7 H198 Ung Liém Nudc tudi W55
478 H199 Ung Liém Phan dong vat AS39
479 H199 Ung Liém Phan dong vat AS40
480 H199 Ung Liém Thit F40
481 H199 Ung Liém Rau F41
482 H199 Ung Liém Phan nguoi HS140
483 H199 Ung Liém Phin ngudi HS251
484 H199 Ung Liém Phan nguoi HS87
485 H202 Ung Liém Phan dong vat AS45
486 H202 Ung Liém Phéan dong vat AS46
487 H202 Ung Liém Rau F46
488 H202 Ung Liém Thit F47
489 H202 Ung Liém Phan nguoi HS137
490 H202 Ung Liém Phan nguoi HS138
491 H202 Ung Liém Phan nguoi HS59
492 H202 Ung Liém Phan nguoi HS60
493 H202 Ung Liém Nudc mua W50
494 H202 Ung Liém Nudc giéng W51
495 H202 Ung Liém Nudc tudi W52
496 H204 Ung Liém Rau F32
497 H204 Ung Liém Thit F33
498 H204 Ung Liém Phan nguoi HS67
499 H204 Ung Liém Phan nguoi HS68
500 H204 Ung Liém Phan nguoi HS69
501 H204 Ung Liém Phan nguoi HS70
502 H204 Ung Liém Nudc mua W34
503 H204 Ung Liém Nudc giéng W35
504 H205 Duong Xa Nudc mua W139
505 H205 Duong Xa Nudc mua W18
506 H205 Duong Xa Nudc mua W43
507 H212 Ung Liém Phan dong vat AS33
508 H212 Ung Liém Phin dong vat AS34
509 H212 Ung Liém Rau F34
510 H212 Ung Liém Thit F35
511 H212 Ung Liém Phan ngudi HS77




512 H212 Ung Liém Phan nguoi HS78
513 H212 Ung Liém Phan nguoi HS79
514 H212 Ung Liém Phan nguoi HS80
515 H212 Ung Liém Nudc mua W36
516 H212 Ung Liém Nudc giéng W37
517 H217 Ung Liém Phan dong vit AS43
518 H217 Ung Liém Phin dong vit AS44
519 H217 Ung Liém Rau F44
520 H217 Ung Liém Thit F45
521 H217 Ung Liém Phin ngudi HS55
522 H217 Ung Liém Phin ngudi HS56
923 H217 Ung Liém Phan ngudi HS57
524 H217 Ung Liém Phin ngudi HS58
525 H217 Ung Liém Nudc mua W48
526 H217 Ung Liém Nudc giéng W49
527 H220 Ung Liém Phan dong vit AS37
528 H220 Ung Liém Phan dong vit AS38
529 H220 Ung Liém Rau F38
530 H220 Ung Liém Thit F39
531 H220 Ung Liém Phan nguoi HS139
532 H220 Ung Liém Phan nguoi HS4
533 H220 Ung Liém Phan nguoi HS64
534 H220 Ung Liém Phan nguoi HS65
535 H220 Ung Liém Phan nguoi HS66
536 H220 Ung Liém Nudc mua w41
537 H220 Ung Liém Nudc giéng W42
538 H221 Mau Chir Phan dong vat AS105
539 H221 Mau Chir Thit F127
540 H221 Mau Chir Rau F128
541 H221 Mau Chir Phén ngudi HS242
542 H221 Mau Chir Phén ngudi HS243
543 H221 Mau Chir Phin ngudi HS244
544 H221 M4u Chir Phin ngudi HS245
545 H221 Mau Chir Nudc mua W155
546 H221 Mau Chir Nudc giéng W156
547 H228 M4u Chir Phin dong vat AS96
548 H228 Mau Chir Phin dong vat AS97
549 H228 Mau Chir Thit F131
550 H228 Mau Chir Thit F132
551 H228 Mau Chir Rau F133
552 H228 Mau Chir Phan ngudi HS228
553 H228 Mau Chir Phan ngudi HS229
554 H228 Mau Chir Phan ngudi HS230




555 H228 Mau Chir Nudc giéng W136
556 H228 Mau Chur Nudc mua W161
o957 H234 Mau Chur Thit F134
558 H234 Mau Chu Rau F135
559 H234 Mau Chu Phéan nguoi HS240
560 H234 Mau Chur Phan nguoi HS241
561 H234 Mau Chu Nudc mua W137
562 H234 Mau Chir Nudc giéng W138
563 H236 Mau Chu Phan dong vat AS100
564 H236 Mau Chu Phan dong vat AS99
565 H236 Mau Chu Thit F138
566 H236 Mau Chu Rau F139
o567 H236 Mau Chu Phan nguoi HS233
o568 H236 Mau Chu Phan nguoi HS234
569 H236 Mau Chu Phan nguoi HS235
570 H236 Mau Chu Phan nguoi HS236
571 H236 Mau Chu Nudc mua W141
572 H236 Mau Chtr Nudc giéng W142
573 H238 Mau Chu Phan dong vat AS92
574 H238 Mau Chur Thit F121
575 H238 Mau Chu Rau F122
576 H238 Méau Chu Phan nguoi HS209
S77 H238 Mau Chu Phan nguoi HS210
578 H238 Mau Chu Phan nguoi HS211
579 H238 Méau Chu Phan nguoi HS247
580 H238 Mau Chu Nudc mua W149
581 H238 Mau Chir Nuéc giéng W150
582 H248 Mau Chu Phan dong vat AS107
583 H248 Mau Chu Phan dong vat AS94
584 H248 Mau Chu Thit F125
585 H248 Mau Chu Rau F126
586 H248 Mau Chu Phan nguoi HS216
587 H248 Mau Chu Phan nguoi HS217
588 H248 Mau Chu Phan nguoi HS218
589 H248 Mau Chu Phan nguoi HS219
590 H248 Mau Chu Nudc mua W153
591 H248 Mau Chir Nuéc giéng W154
592 H250 Mau Chu Phan dong vat AS98
593 H250 Mau Chu Thit F136
594 H250 Mau Chu Rau F137
595 H250 Mau Chu Phan nguoi HS231
596 H250 Mau Chu Phan ngudi HS232
597 H250 Mau Chu Phan nguoi HS248




598 H250 Mau Chur Phan nguoi HS249
599 H250 Mau Chir Nudc giéng W140
600 H252 Mau Chir Phén dong vat AS88

601 H252 Mau Chir Phan dong vat AS89

602 H252 Mau Chir Thit F119

603 H252 Mau Chir Rau F120

604 H252 Mau Chu Phan nguoi HS206
605 H252 Mau Chu Phéan nguoi HS207
606 H252 Mau Chir Phan nguoi HS208
607 H252 Mau Chir Phan nguoi HS246
608 H252 Mau Chu Nudc mua W147
609 H252 Mau Chtr Nudc giéng W148
610 H257 Mau Chir Phan dong vat AS106
611 H257 Mau Chir Thit F144

612 H257 Mau Chir Rau F145

613 H257 Mau Chir Phan nguoi HS220
614 H257 Mau Chir Phan nguoi HS221
615 H257 Mau Chir Phan ngudi HS222
616 H257 Mau Chir Phan nguoi HS223
617 H257 Mau Chir Nudc mua W157
618 H257 Mau Chir Nuéc giéng W158
619 H259 Mau Chir Phan dong vit AS95

620 H259 Mau Chir Thit F129

621 H259 Mau Chir Rau F130

622 H259 Mau Chir Phan nguoi HS224
623 H259 Mau Chir Phan nguoi HS225
624 H259 Mau Chir Phan nguoi HS226
625 H259 Mau Chir Phan nguoi HS227
626 H259 Mau Chir Nuéc mua W159
627 H259 Mau Chir Nuéc giéng W160
628 H264 Mau Chir Phan dong vat AS90
629 H264 Mau Chir Phéan dong vat AS91
630 H264 Mau Chir Phéan dong vat AS93
631 H264 Mau Chir Thit F123

632 H264 Mau Chir Rau F124

633 H264 Mau Chir Phan ngudi HS212
634 H264 Mau Chir Phén ngudi HS213
635 H264 Mau Chir Phén ngudi HS214
636 H264 Mau Chir Phén ngudi HS215
637 H264 Mau Chir Nudc mua W151
638 H264 Mau Chir Nudc giéng W152
639 H266 Mau Chir Phéan dong vat AS103
640 H266 Mau Chir Phén dong vat AS104




641 H266 Mau Chir Thit F141
642 H266 Mau Chir Rau F142

643 H266 Mau Chir Phan nguoi HS238
644 H266 Mau Chu Phan nguoi HS239
645 H266 Mau Chu Nudc mua W145
646 H266 Mau Chir Nudc giéng W146
647 H269 Mau Chu Phan dong vat AS102
648 H269 Mau Chir Thit F140

649 H269 Mau Chir Rau F143

650 H269 Mau Chu Phan ngudi HS237
651 H269 Mau Chir Phan nguoi HS250
652 H269 Mau Chu Nudc mua W143
653 H269 Mau Chtr Nudc giéng W144
654 H269 Mau Chir Phan dong vat AS101
655 H273 Thach T6 Phéan dong vat AS117
656 H273 Thach T6 Phéan dong vat AS118
657 H273 Thach T6 Rau F149

658 H273 Thach T6 Thit F151

659 H273 Thach T6 Phan nguoi HS256
660 H273 Thach T6 Phan nguoi HS265
661 H273 Thach To Nuéc mua W164
662 H273 Thach Tb6 Nudc giéng W165
663 H275 Thach To Phan dong vit AS113
664 H275 Thach To Phan dong vit AS114
665 H275 Thach To Phan dong vat AS122
666 H275 Thach To Thit F157

667 H275 Thach To Rau F158

668 H275 Thach To Phan nguoi HS252
669 H275 Thach To Phan nguoi HS253
670 H275 Thach To Nuéc mua W162
671 H275 Thach T Nudc giéng W163
672 H275 Thach T6 Nuéc tudi W168
673 H276 Thach T6 Phan dong vit AS115
674 H276 Thach To Phan dong vat AS116
675 H276 Thach To Rau F147

676 H276 Thach T6 Thit F150

677 H276 Thach T6 Phan nguoi HS254
678 H276 Thach T6 Phin ngudi HS255
679 H276 Thach T6 Phin ngudi HS264
680 H276 Thach T6 Nudc mua W166
681 H276 Thach T Nudc giéng W167
682 H284 Duong Xa Phan dong vat AS63

683 H284 Duong Xa Phan dong vat AS64




684 H284 Duong X4 Rau F80

685 H284 Duong X4 Thit F81

686 H284 Duong X4 Phan nguoi HS129
687 H284 Duong X34 Phan nguoi HS130
688 H284 Duong X4 Phan nguoi HS198
689 H284 Duong X4 Phan nguoi HS199
690 H284 Duong X34 Nudc mua W89

691 H284 Duong X34 Nudc giéng W90

692 H306 Thach T6 Phén dong vat AS108
693 H306 Thach T6 Phan dong vat AS109
694 H306 Thach T Thit F154

695 H306 Thach T Rau F155

696 H306 Thach T6 Phan nguoi HS260
697 H306 Thach T6 Phan nguoi HS261
698 H306 Thach T Nudc mua W175
699 H306 Thach T6 Nudc giéng W176
700 H306 Thach Tb6 Nudc tudi W177
701 H309 Thach T Phén dong vat AS110
702 H309 Thach T Rau F152

703 H309 Thach Tb6 Thit F159

704 H309 Thach T6 Phan ngudi HS262
705 H309 Thach T6 Phan ngudi HS263
706 H309 Thach T Nudc mua W178
707 H309 Thach Tb6 Nudc giéng W179
708 H314 Thach T6 Phan dong vat AS119
709 H314 Thach T Phén dong vat AS120
710 H314 Thach T6 Phan dong vat AS121
711 H314 Thach T6 Thit F146

712 H314 Thach T Rau F153

713 H314 Thach T Phan ngudi HS257
714 H314 Thach T6 Phan ngudi HS258
715 H314 Thach T6 Phén ngudi HS259
716 H314 Thach T6 Nudc mua W172
717 H314 Thach Tb Nudc giéng W173
718 H314 Thach T6 Nude tudi W174
719 H321 Thach T6 Phén dong vat AS111
720 H321 Thach T6 Phén dong vat AS112
721 H321 Thach Tb Thit F148

722 H321 Thach Tb Rau F156

723 H321 Thach Tb Nudc mua W169
724 H321 Thach T Nudc giéng W170
725 H321 Thach Tb Nudc tudi W171




