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PHAT TRIEN KY THUAT MULTIPLEX REAL-TIME PCR
PHAT HIEN PONG THOT BON GEN KHANG COLISTIN TU mecr-1 PEN mcr-4

TOM TAT

Muc tiéu: Thiét ké cac bod primer/probe dac hiéu
dé c6 thé phat hién déng thoi 4 gen khang colistin
tr mer-1 dén mer-4 bang ky thuat Multiplex Real-
time PCR.

Phwong phap: Cac trinh tw DNA cla cac gen
tr mer-1 dén mer-4 dwoc phan tich bang cac phan
mém tin sinh hoc (Clustal Omega, BioEdit, Fast
PCR) dé thiét k& 4 bd primer/probe dac hiéu cho
cac gen twong (rng. Sau khi téi wu héa vé ndng do
primer/probe, n6ng dd MgCI2 va xac dinh gi&i han
phat hién cta ky thuat Multiplex Real-time PCR,
chung téi danh gia vé do nhay va do dac hiéu cla
ky thuat bang cach so sanh véi k§ thuat Multiplex
PCR do Yamaguchi va céng sy dé xuat [3].

Két qua: Ky thuat Multiplex Real-time PCR c6
d6 6n dinh rét cao, sy thay dbi vé néng d6 primer/
probe tir 0,2/0,08 dén 0,6/0,24 uM hay sy thay
déi vé néng dd MgCI2 tir 3,0 dén 5,0 mM hau nhw
khéng anh hwéng toi két qua cta phan (ng. Khi
th&r nghiém véi cac mau chirng duwong c6 néng do
tir 100 dén 108 ban sao/phan (ng, k¥ thuat co thé
phat hién khi trong mau cé tr 101 ban sao/phan
trng. Khi th&r nghiém véi 60 chiing E. coli, ki thuat
Multiplex Real-time PCR c6 d6 nhay va do dac hiéu
déu 14 100,0%.

Két luan: Ky thuat Multiplex Real-time PCR phat
hién dong thdi 4 gen khang colistin t&r mcr-1 dén
mcr-4 c¢6 dé nhay va doé dac hiéu cao, gi¢i han
phat hién clta ky thuat la tir 101 dén 108 copies/
phan &ng. Do d6, ky thuat cé thé ap dung trong
chan doan lam sang va giam sat sw lwu hanh cla
vi khuan mang gen khang colistin trong céng dng.

Twr khoa: khang colistin, gen mcr, multiplex real-
time PCR, phat hién.
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ABSTRACT

Objective: To design specific primer/probe sets

to simultaneously detect 4 colistin resistance

genes from mcr-1 to mcr-4 using a Multiplex Real-
time PCR assay.

Method: The DNA sequences of genes from
mcr-1 to mcr-4 were analyzed using bioinformatic
software (Clustal Omega, BioEdit, Fast PCR)
to design 4 specific primer/probe sets for the
corresponding genes. After optimizing the primer/
probe concentration, MgCI2 concentration, and
determining the detection limit of the Multiplex
Real-time PCR assay, we evaluate the sensitivity
and specificity of the assay by comparing it with
the Multiplex PCR method proposed by Yamaguchi
and colleagues [3].

Results: The Multiplex Real-time PCR assay
had very high stability, the change in primer/probe
concentration from 0.2/0.08 to 0.6/0.24 uM or the
change in MgCI2 concentration from 3.0 to 5.0 mM
hardly affected the test results. When testing with
positive control samples with concentrations from
100 to 108 copies/reaction, the assay could detect
when the sample contains equal or more than 101
copies/reaction. Testing results with 60 strains of E.
coli showed that the assay had both sensitivity and
specificity of 100.0%.

Conclusions: The Multiplex Real-time PCR
assay for simultaneous detection of 4 colistin-
resistant genes from mcr-1 to mcr-4 had high
sensitivity and specificity, and the limit detection
of the assay was from 101 to 108 copies/reaction.
Therefore, the assay could be applied in clinical
diagnosis and monitoring the circulation of bacteria
carrying colistin-resistant genes in the community.

Keywords: colistin resistance, mcr gene,
multiplex real-time PCR, detection.
I. DAT VAN BE

Colistin 1a khang sinh quan trong dé diéu tri dbi
v&i cac trwc khuan Gram am da khang, déc biét
Ia nhirng trwd'ng hop khang voi carbapenems [1].
Tinh trang vi khuan khang colistin do sy xuét hién
cua gen mcr (mobile colistin resistant gene) hién
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nay lam cho viéc diéu tri d6i v&i cac bénh nhiém
trung do vi khudn Gram am tr& nén vé cing khé
khan. P& ngan chan sy lan truyén cuta vi khuan
khang colistin trong bénh vién va trong céng déng,
nhiéu ky thuat vi sinh va sinh hoc phan t&r da dwoc
ap dung dé phat hién kiéu hinh hodc kiéu gen
khang colistin & vi khuan [2]. Cac ky thuat sinh
hoc phan t&r (PCR; multiplex PCR; real-time PCR;
WGS) dwoc sir dung dé phat hién gen mer c6 cac
wu diém la do nhay, d6 dac hiéu cao, th&i gian xét
nghiém nhanh, tuy nhién chi phi xét nghiém cao
va yéu cau kj nang xét nghiém chuyén sau. bé
gidm chi phi va don gian héa ky thuat xét nghiém,
mot sb tac gid da phat trién cac ky thuat sinh hoc
phan t&r c6 thé phat hién dong thoi nhiéu bién thé
clia gen mcr trong cing mét phan &ng [3, 4]. Ké tiy
nam 2015 dén nay c6 10 nhdm gen khang colistin
t mer-1 dén mer-10 da dwoc phat hién [5], trong
dé céac gen tr mer-1 dén mer-4 xuét hién phd bién
nhat. V&i mong mudn phat trién mot ky thuat xét
nghiém mai dé cé thé ap dung trong chan doan
lam sang va giam sat vi khuan khang colistin, gép
phan ng&n chan tinh trang vi khuan khang thuéc &
Viét Nam hién nay, trong nghién ctru nay chung toi
sé thiét ké cac bo primer/probe dac hiéu dé cé thé
phat hién déng thoi 4 gen khang colistin tir mer-1
dén mcr-4 bang ky thuat Multiplex Real-time PCR
trong cuing mét phan &ng, ddng thoi danh gia do
nhay va do dac hiéu cla ky thuat. Viéc phat trién
thanh cong ky thuat nay sé giup lam gidm chi phi
va thdi gian xét nghiém, don gian hoéa ky thuat xét
nghiém va lam tang dé nhay, do dac hiéu cua xét
nghiém.

Il. DOl TVONG VA PHUONG PHAP NGHIEN CUU

2.1. D6i twong, dia diém va théi gian nghién ciu

2.1.1. B6i twong nghién ctru

Trinh tw gen tham chiéu ctia cac gen khang colistin
tr mer-1 dén mcr-4 dwoc tai vé tir website cla
NCBI (https://www.ncbi.nIm.nih.gov/pathogens/
refgene) va phan tich b&ng cac phan mém tin sinh
hoc (Clustal Omega, BioEdit, FastPCR) dé thiét ké
cac primer va probe dac hiéu cho cac gen khang
colistin mcr-1, mer-2, mer-3 va mer-4 st¢ dung trong
ky thuat Multiplex Real-time PCR.

Céc chang vi khuan E. coli dwoc phan lap tw
phan nguwoi (34 ching), phan ga (11 ching), phan
lon (10 ching), thit ga (3 ching) va rau (2 ching)
duoc st dung dé thir nghiém danh gia dd nhay va
do dac hiéu cua ky thuat Multiplex Real-time PCR.

2.1.2. Pia diém va thi gian nghién ctru

Nghién cru dwoc thwe hién tai Trung tdm Dich
vy Khoa hoc ky thuat Y Dwoc, Trwdng Dai hoc Y
Dwoc Thai Binh trong thoi gian tv thang 10/2022
dén thang 06/2023.

2.2. Thiét ké nghién ctru

Nghién ctru dwoc thye hién theo phuwong phap
thwe nghiém.

2.3. Cac ky thuat ap dung trong nghién ctru

2.3.1. Thiét ké primer, probe

Trinh tw nucleotide tham chiéu cia cac bién
thé gen mcr dwoc so sanh ghép cép (alignment)
bang chwong trinh Clustal Omega trén website
cla EMBL-EBI (https://www.ebi.ac.uk/Tools/msa/
clustalo/). Két qua so sanh ghép cdp dwoc tai vé
va phan tich bang phan mém BioEdit 7.0 va phan
mém FastPCR dé thiét k& cac bod primer/probe
dac hiéu cho tirng gen mcr. Cac trinh ty primer/
probe sau khi thiét ké tiép tuc dwoc phan tich
bang chwong trinh Primer-BLAST va FastPCR
dé danh gia do dic hiéu cta primer/probe va kha
ndng twong thich cGa cac primer/probe khi phbi
hop trong cung mét phan &ng Multiplex Real-time
PCR. Tt ca cac primer/probe diing trong nghién
clu déu dwoc mua tlr cong ty Intergrated DNA
Technologies (USA).

2.3.2. Ché tao bd chirng dwong

Trinh tw DNA clia cac gen khang colistin ttr mcr-
1 dén mer-4 dwoc chén vao vector pJET 1.2 blunt
v&i bd sinh phém CloneJET™ PCR Cloning Kit
(ThermoFisherScientific, USA). Plasmid tai t6 hop
chtra trinh tw DNA ctia cac gen tir mer-1 dén mer-4
sau do6 duwoc bién nap vao té bao kha bién DH10B
va nudi cay trong méi trwerng LB 1dng & 370C trong
18h. Cac mau nudi cay dwoc ly tam, thu can té bao
vi khuén va tién hanh tach chiét plasmid tai té hop
bang bd sinh phdm GeneJET Plasmid Miniprep
Kit (ThermoFisherScientific, USA). Ham Iwong
plasmid tai té hop trong mau dwoc do mat do quang
dé xac dinh néng d6 DNA. Can cr vao kich thuwéc
cta phan t&r plasmid dé tinh toan sb lwong ban sao
(copies) trong mau, sau dé pha loang thanh cac
ndng dd tir 100 dén 108 ban sao/uL. Plasmid tai t6
hop cé chira trinh tw DNA clia cac gen mcr-1, mcr-
2, mer-3 va mer-4 & cac nong d6 pha loang khac
nhau dwoc st dung lam mau chirng dwong dé tho
nghiém ky thuat Multiplex Real-time PCR.

2.3.3. Xac dinh cac diéu kién téi wu va giéi
han phat hién cta ky thuat Multiplex Real-time
PCR
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Thir nghiém ky thuat multiplex Real-time PCR
véi cac mau chirng dwong dé xac dinh diéu kién tbi
wu vé néng dd primer/probe (tir 0,2/0,08 - 0,6/0,24
uM) va néng dd MgCI2 (ttr 3,0 - 5,0 mM). B6 sinh
phadm QuantiNova Multiplex PCR Kit da dwoc nha
san xuét tdi wu vé chwong trinh nhiét nén chang toi
str dung chwong trinh nhiét cho phan (rng multiplex
Real-time PCR theo hwéng dan ctia nha san xuét.

Thir nghiém ky thuat multiplex Real-time PCR
véi mau chirng dwong & cac néng do tir 100 dén
108 ban sao/ul dé xac dinh gi®i han phat hién cua
ky thuat.

2.3.4. Tach chiét DNA

Céc chang vi khuan E. coli da dwoc phan lap
t mau bénh phadm, mau phan ngudi khée manh,
phan ga, phan lon va mau thuwc phdm trong cac
nghién ctru trvdc day duoc st dung dé thir nghiém
ky thuat Multiplex Real-time PCR. Sau khi nudi ciy
cac chung E. coli trong méi trwong LB 1dng qua
dém, mau nudi cay sé dwoc ly tam dé thu lay cén
té bao vi khuén. Tién hanh tach chiét DNA cla vi
khuan bang phuong phap dun séi can té bao trong
dung dich TE (Tris HCI - EDTA) & 950C trong 10
phat. Sau khi ly tdm thi chuyén dich ndi cé chira
DNA ctia vi khudn sang mét tube méi va béo quan
& - 300C cho dén khi tién hanh thwc hién phan &ng
Multiplex Real-time PCR.

2.3.5. Phan trng Multiplex Real-time PCR

Cac mau DNA tach chiét tir vi khuén E. coli dwoc
s dung dé thwc hién phan (rng Multiplex Real-
time PCR phat hién cac gen mcr-1, mer-2, mer-3 va
mcr-4 v&i bo sinh pham QuantiNova Multiplex PCR
Kit (Qiagen, Bwrc). Thanh phan phan tng Multiplex
Real-time PCR c¢6 thé tich 20 uL va bao gém
cac thanh phan: 5 pL QuantiNova Multiplex PCR

Ill. KET QUA NGHIEN cUrU

Master Mix 4X; 1 uL Primer/probe mix 20X (hén
hop gdbm 8 uM méi loai mdi xudi va mdi nguoc, 5
UM méi loai probe); 12 L H20 va 2 uL DNA khudn.
Phan (rng Multiplex Real-time PCR dwoc thwe hién
trén hé thdng LightCycler 480 Il (Roche). Chwong
trinh nhiét ctia phan rng gébm: 950C trong 2 phut;
40 chu ky gébm: 950C trong 5 giay va 600C trong
30 giay. Méi lan thuc hién ky thuat Multiplex Real-
time PCR déu thwc hién ddng thoi véi mau chirng
dwong cho cac gen mcr-1, mer-2, mcr-3, mcr-4
va mau chirng am kém theo. Két qua xét nghiém
duwoc phan tich trén hé théng LightCycler 480 ||
bang phan mém LC 1.5.2 (Roche). Cac mau thir
c6 sb chu ky nguéng (CT) tir 35 tré xubng duoc
coi la mau dwong tinh.

2.3.6. Banh gia dé nhay, do dac hiéu cua ky
thuat Multiplex Real-time PCR

Dé danh gia do nhay va do dac hiéu cla ky thuat
Multiplex Real-time PCR, chung téi so sanh ky
thuét do chung téi xay dwng voi ky thuat Multiplex
PCR do Yamaguchi dé& xuét [3]. Tt ca 60 chang vi
khudn Gram am déu duwoc tién hanh xét nghiém
ddng thoi bang ca 2 ky thuat. Néu két qua xét
nghiém cua 2 k§ thuat khong twong ddng thi ching
t6i s& tién hanh xét nghiém lai bang ky thuat PCR
v&i mot bod primer khac dé khang dinh két qua.

2.4. Xtr ly va phan tich s6 liéu

Sé lieu dwoc nhap vao may tinh va quan ly bang
phan mém Excel. Phan tich sb liéu bang phdn mém
SPSS 22.0.

2.5. Van dé dao dirc trong nghién ctru

Dé tai da duwoc phé duyét theo quyét dinh sb
2320/QP-UBND ngay 23/09/2021 cua Uy ban
nhan dan tinh Thai Binh.

Béng 1. Trinh tw cdc bo primer/probe str dung dé phat hién cdc gen khdng colistin mcr

Tén mdi, mau do Gen dich Trinh tw nucleotide 5’-3’ Spéng(hbépr;‘
MCR1:F340-365 CAAGCCGAGACCAAGGATCTATTAAA
MCR1:R_476-496 mcr-1 CAAGACTTGCCACGATCAAGC 157
MCR1:RP_451-475 CYAN500-CCAATCGGCGCATCAAACCCTTGCC-BHQ1
MCR2:F_7-29 TCACAKCACTCTTGGTATCGCTA
MCR2:R_140-163 mer-2 CCGCCATTGAGAYGATAAAGCCTA 157
MCR2:RP_106-134 FAM-TCCGATACAGGATAGACCGCCATCGCTTT-BHQ2
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Tén mdi, mau do Gen dich Trinh tw nucleotide 5’-3’ Spéng?bépr;\
MCR3:F_541-563 AACAATTCAAACCTCCAGCGTGA
MCR3:R_677-701 mer-3 AGRAACATCAACGTGGGCTTACTTT 161
MCR3:RP_645-673 HEX-TAGTATCCCGTTTTGCATCATCACCTAAA-BHQ2
MCR4:F_663-682 GAATGCCAGTCGTAACCCGA
MCR4:R 786-807 nerd GTTAAACGCAATCAGCCCCTGA 145
MCR4:RP_709-737 CY5-CTCATTGAGCGCGCAGTTTCACCCACAAC-BHQ2

Ghi chu: cac chir in dam va gach chan trong trinh tw cla primer la cac base thodi hda (degenerate
base): Kla Ghoac T, Y la C hoac T; R Ia A hoac G.

Trinh tw cac primer/probe st* dung trong ky thuat Multiplex Real-time PCR dwogc trinh bay trong bang
1. bé tang d6 nhay va do dac hiéu cua ky thuat, tai mot sb vi tri trén trinh tw primer chung t6i c6 sr dung
cac base thoai héa (degenerate base).

Bang 2. Anh hwéng cua néng dé primer/probe va néng dé Mg? dén sé chu ky ngwéng cia phéan

trng Multiplex Real-time PCR

Gen | SO chu ky ngwéng va nong dé primer/probe twong tng (*)
. *sd

dich |0.2/0,08 uM| 0,3/0,12 uM |0,4/0,16 uM| 0,5/0,2 UM |0,6/0,24 pM

mcr-1 26,51 26,69 26,76 26,84 26,81 26,72+ 0,12
mcr-2 27,15 27,46 27,59 27,74 27,83 27,55+ 0,24
mcr-3 27,35 27,74 27,82 27,81 27,84 27,71 £ 0,18
mcr-4 26,26 26,51 26,54 26,60 26,61 26,50 £ 0,13

$6 chu ky ngwéng va néng dé MgCl, twong irng
3,0 mM 3,5mM 4,0 mM 4.5 mM 5,0 mM

mcr-1 26,84 26,81 26,64 26,73 26,70 26,74 £ 0,07
mcr-2 27,74 27,66 27,84 27,62 27,56 27,68 £ 0,10
mcr-3 27,81 27,84 27,76 27,70 27,66 27,75+ 0,07
mcr-4 26,60 26,60 26,59 26,47 26,32 26,52 + 0,11

Ghi chu: (*): Nong do probe twong dwong véi 40% ndéng dd cla primer.

Két qua trong bang 2 cho thay khi néng dé primer/probe va néng dé MgCI2 thay dbi thi sb chu ky
ngwdng (CT) clia phan rng Multiplex Real-time PCR thay ddi khong dang ké & ca 4 nhém gen. Diéu nay
cho thay trong khoang gi¢i han néng dé primer/probe va ndng dd MgCl2 dwoc thir nghiém thi phan (rng
Multiplex Real-time PCR hau nhw khéng bi anh huéng.

Béang 3. Két qua xdc dinh gi®i han phat hién cua ky thuat Multiplex Real-time PCR

S6 lwong ban sao cua gen trong méi phan trng Multiplex Real-
Gene . . .
aich time PCR (copies/reaction) NC*

ic
108 107 10¢ 10° 10¢ 10° 102 10" | 10°

mcr-1 + + + + + + + + - -
mcr-2 + + + + + + + + - -
mcr-3 + + + + + + + + - -
mcr-4 + + + + + + + + - -

Chu thich: *: Mau chirng &m (Negative control - NC) st dung nwéc siéu sach dé thay cho DNA khudn;
(+): Dwong tinh; (-): Am tinh.
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Th&r nghiém ky thuat Multiplex Real-time PCR v&i cac mau chirng dwong cé ndng dd tir 10° dén 108
ban sao/phan (rng cho thdy ky thuat cé khd nang phat hién khi trong mau thr cé tir 10" ban sao/phan
trng tré Ién (bang 3).

Béng 4. Két qua phat hién gen mcr bang ky thuat Multiplex Real-time PCR va Multiplex PCR

Két qua xét nghiém | Multiplex PCR | Multiplex Real-time PCR
mcr-1 33 35
mcr-3 4 3
mcr-1 & mcr-3 3 3
Khoéng phat hién 20 19

Khi xét nghiém cho 60 chiing vi khuan E. coli thi k§ thuat Multiplex PCR phat hién 33 chiing mang gen
mcr-1, 4 chiing mang gen mcr-3, 3 chiing mang déng thi gen mer-1 va gen mer-3 va 20 ching khéng
mang gen tr mcr-1 dén mer-5. Trong khi d6, ky thuat Multiplex Real-time PCR phat hién c¢6 35 ching
mang gen mer-1, 3 chiing mang gen mer-3, 3 chiing mang dong thdi gen mer-1 va gen mer-3 va 19 ching
khéng mang gen tlr mer-1 dén mcr-4. Sy khac biét nay lién quan dén két qué xét nghiém & 2 ching E.
coli: mét chiing dwoc xac dinh |a khédng mang gen véi ky thuat Multiplex PCR nhwng khi xét nghiém bang
ky thuat Multiplex Real-time PCR thi dwoc xac dinh la mang gen mcr-1; mét chliing khac dwoc xac dinh
la mang gen mcr-3 véi ky thuat Multiplex PCR nhwng khi xét nghiém béng ky thuat Multiplex Real-time
PCR thi dwgc xac dinh la mang gen mcr-1 ma khéng mang gen mcr-3. Ca hai ching E. coli nay dwoc
xét nghiém khéng dinh bang ky thuat PCR v&i cac cdp primer khac va déu cho két qua dwong tinh voi
gen mer-1.

Bang 5. So sanh dé nhay, dé dac hiéu cua ky thuat Multiplex Real-time PCR va Multiplex PCR

Multiplex Real-time PCR .
Dwong| Am Tén
tinh | tinh 4
Multiplex PCR
Duwong tinh 39 1 40
Am tinh 2 18 20
Téng 41 19 60

T cac két qua trong bang 5 cé thé xac dinh dwoc dd nhay va do dac hiéu cia ky thuat Multiplex PCR
lan lwot 1a 95,1% va 94,7%, trong khi d& nhay va do dac hiéu cta ky thuat Multiplex Real-time PCR déu

& 100,0%.
IV. BAN LUAN

4.1. Phat trién va téi wu héa ky thuat Multiplex
Real-time PCR

Real-time PCR va PCR la nhirng ky thuat sinh
hoc phan t&r dwoc si dung phd bién trong chan
doan va giam sat sy lwu hanh clia cac gen khang
thubc & vi khuan do ky thuat nay cé do nhay, do
dac hiéu cao va thoi gian xét nghiém nhanh [2].
Tuy nhién do sb lwong cac gen khang thudc & vi
khuan rat nhiéu nén mot sé tac gia da thiét ké cac
k§ thuat nhdm c6 thé phat hién déng thoi nhidu gen
khang thubc khac nhau trong cung mét phan tng
Multiplex PCR hodc Multiplex Real-time PCR [3, 4].
Riéng déi v&i gen khang colistin mer, dén nay da co
t&i 10 nhdm gen duoc phat hién [5], trong dé cac
gen tr mer-1 dén mer-4 dwoc lwu hanh phd bién,
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trong khi cac nhém gen con lai rat it g&p. Trong
nghién cru nay chang toi da thiét ké 4 bd primer/
probe dac hiéu cho cac gen tr mer-1 dén mcr-4 dé
c6 thé st dung trong ky thuat Multiplex Real-time
PCR. Do trinh ty DNA cla cac gen khang colistin
mcer c6 dd bién déi cao nén déi véi mot sé primer
chung t6i da s dung cac base thoai héa dé lam
tang d6 nhay va d6 dac hiéu cua ky thuat (bang 1).

Ky thuat Multiplex Real-time PCR duwgc thuc
hién v&i bd sinh phdm QuantiNova Multiplex PCR
Kit. P& ti wu hoéa k§ thuat Multiplex Real-time
PCR, chung téi thtr nghiém ky thuat véi cac mau
chirng dwong (103 ban sao/phan &ng) va thay dbi
vé nbng d6 primer/probe va néng dd MgClI2 trong
phan (rng. Két qua cho thay sw thay dbi vé nong
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dod primer/probe trong khoang tw 0,2/0,08 dén
0,6/0,24 uM va ndng dd MgCI2 trong khoang ttr
3,0 dén 5,0 mM hau nhw khéng anh huéng dén sé
chu ky nguwéng (cycle threshold - CT) cta ky thuat
(bang 2). Do d6 chung téi lwa chon ndng d6 primer/
probe 1a 0,2/0,08 uM va néng dé MgCI2 I1a 3,0 mM
dé thwc hién ky thuat.

Pé xac dinh gi¢i han phat hién clha ky thuat,
chdng t6i tién hanh thtr nghiém véi cac mau chirng
duwong c6 néng do tlr 100 dén 108 ban sao trong
mot phan (ng. Két qua cho thay ky thuat cé kha
nang phat hién khi trong mau th& cé tir 101 ban
sao/phan &ng tré 1én (bang 3). So v&i nghién clru
clia Gong va cong su [6] thi k¥ thuat cla chung toi
c6 gi&i han phat hién thp hon (101 so v&i 102 ban
sao/phan (rng), cho thay ky thuat cé thé ap dung
trong chan doan l1am sang cling nhw trong nghién
ctru, giam sat vi khuan khang colistin.

4.2. Panh gia doé nhay, do dac hiéu cua ky
thuat Multiplex Real-time PCR

Két qua thtr nghiém vé&i 60 chiing E. coli bang ky
thuat Multiplex Real-time PCR do chung téi phat
trién va ky thuat Multiplex PCR ctia Yamaguchi
(béng 4) cho thay c6 2 chiing E. coli ¢ két qua xét
nghiém khong twong déng & hai k§ thuat. Chung
t6i da xét nghiém khang dinh lai cho 2 ching E. coli
doé bang ky thuat PCR v&i mét cap primer khéc.
Két qua xét nghiém khang dinh hoan toan triing
lap v&i két qua xét nghiém cuia kj thuat Multiplex
Real-time PCR cho thay ky thuat Multiplex Real-
time PCR c6 d6 chinh xac cao hon so vai ky thuat
Multiplex PCR. D6 nhay va d6 dac hiéu cla ky thuat
Multiplex Real-time PCR déu dat 100,0%, cao hon
so v&i ki thuat Multiplex PCR do Yamaguchi dé
xuét (bang 5).

V. KET LUAN

Ky thuat Multiplex Real-time PCR phat hién déng
thoi 4 gen khang colistin tr mer-1 dén mer-4 do
chung t6i thiét ké cé d6 nhay va do dac hiéu déu la

100,0% va ky thuat cé kha nang phat hién khi trong
mau thir cé tir 101 ban sao tré 18n. Do d6, ky thuat
Multiplex Real-time PCR phat hién déng thoi 4 gen
khang colistin tir mer-1 dén mer-4 cé thé &ng dung
trong chan doan |am sang va nghién ctru, gidm sat
vi khuén khang colistin trong céng déng.
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