Nghién ctru khoa hoc c6ng nghé

PHAT HIEN GENE BAN THE OXA-51-LIKE CUA Acinetobacter
baumannii BANG PHUONG PHAP REAL-TIME PCR
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1. PAT VAN PE

Acinetobacter baumannii 1a mét trong cac chung Acinetobacter spp. c6 cau
trac ctia mot cau - truc khuan Gram am, c6 ngudn goc tur thién nhién (dat, nudc) voi
tinh chat sinh hoc thay ddi tuy theo diéu kién va moi truong sbéng, gitp vi khuan co
thé ton tai lau trong mdi truong, dic biét & cac dung cu y té dung cham séc va diéu
tri bénh nhan cia bénh vién. Acinetobacter baumannii c6 dic tinh sinh hoc rat dic
bi¢t la co kha nang tao mang sinh hoc biofilm, nh¢ kha nang bam dinh ctia mang
sinh hoc biofilm, giip vi khuan gan chit vao bé miat dung cy, moi truong va tao diéu
kién cho vi khudn d& dang ton tai 1au dai, thu nhén, tich ity gen khang khang sinh va
tr¢ thanh tac nhan gay kho khan trong diéu tri va kiém soat 1y nhiém [1+4].

C6 nhiéu loai Acinetobacter va tit ca chung déu c6 kha ning gay bénh cho ngudi,
trong d6 A. baumannii chiém hon 80% truong hop bi nhiém boi cac chung thude
Acinetobacter spp. A. baumannii c¢6 thé giy nhiém tring vét thuong, nhiém tring mau,
viém phoi, viém duong niéu, viém mang ndo va hay kém theo sdc nhidm khuan... Sy
nguy hiém khi nhidm A. baumannii & chd hién nay vi khuan nay c6 kha niang khang lai
hau hét cac loai khang sinh nhu B-lactam (pemcllhn cephalosponn carbapenem),
tetracycline, aminoglycoside, fluoroquinolone... Piéu nay khién nd _tr¢ thanh loai vi
khuan siéu khang thudc, ddc biét nguy hiém cho nhiing bénh nhan nam vién lau ngay,
phai ding cac bién phéap can thiép nhu dng thd hay kim truyén lién tuc, ding qua nhiéu
khang sinh hodc bi suy giam mién dich. Vi vay, viéc chén doan chinh x4c bénh nhan
nhidm A. baumannii 1 rat can thiét dé kip thoi diéu tri [3, 6].

Hién nay, phuong phap phat hién 4. baumannii chi yéu la phuong phap nudi
cay truyén thong vi A. baumannii rat d& nuoi cdy. Tuy nhién, nhugc diém cia phuong
phap nay la phai mat it nhat 1 ngay dé phan 1ap, dinh danh vi khuan. Hinh thai (que
ngan, nhay) va dic tinh kho tay mau 1am n6 dé bi dinh danh nham vdéi cac vi khuan
Gram (-) va (+) hinh cau khac. Va hé vi khuén 4. Calcoaceticus - A. baumannii lai
gidng v6i Enterobacteriaceae khi nudi cdy qua dém déu co duong kinh khuén lac tir
1,5+3,0 mm. Hon nira, chua c6 phan mg sinh hoa bién dudng dic trung co thé gitip
phan biét Acinetobacter v6i cc vi khuan Gram (-) khong 1én men khac [7, 8].

Mot trong nhitng gen khang khang sinh cua 4. baumannii c6 kha nang khang
v6i nhiéu loai khang sinh khac nhau va khang véi ca carbapenem dic tri cho ching
dugc biét dén 1a gen Oxacilinase (OXA). Cac gen nay thuong dugc ma hoa trén
plasmid va nhidm séc thé gitp A. baumannii c6 kha niang khang nhiéu loai thubc, 1ay
lan va gay dich [1+4].

Nghién ctru nay nham dén kha nang phat hién nhanh nhém gen OXA-51-like, 1a
gen ban thé dic trung cua vi khuan A4. baumanmz bang real-time PCR. Uu diém cua
phuong phap nay la thoi gian thyc hién ngan trong khoang 3+4 h, ¢6 d6 nhay va d6 déc
hiéu cao, khong can budc dién di san pham PCR, han ché ngoai nhiém, d& ton thoi gian
khi thuc hién quy trinh k¥ thuat, kha nang thuc hién nhiéu mau cung mot luc.
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2. MUC PICH, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Muc dich

Xay dyng thanh cong quy trinh real-time PCR (multyplex) st dung mau huynh quang
EvaGreen dé phat hi¢n nhanh gene ban thé OXA-51-like cua Acinetobacter baumannii.

2.2. Vatliéu

Chung vi khuan A. baumannii (ATCC 19606) va ciac mau DNA / vi khuan
A. baumannii dwoc phan 1ap tir bénh pham cua bénh nhan diéu tri & mot sb bénh
vién, dugc Iuu gitr tai Phan mon Sinh hoc phan tir, BO mon Xét nghiém, Khoa Diéu
dudng Ky thuat Y hoc, Pai hoc Y dugc TP. HCM.

Cac cap mdi dic hiéu cho gene OXA-§l-like cua A. baumannii va gene 16S
rRNA cua Acinetobacter spp. da dugc cong bo trudce day [2].

2.3. Phuwong phap nghién ciru
2.3.1. Phwong phap tich chiét DNA ciia A. baumannii

Khuén lac don, dic trung cua A. baumannii dugc thu nhan va tang sinh trong
moi truong Luria-Bertani & diéu kién 37°C trong 16 + 24 gid.

Sau khi két thuc ting sinh, DNA tong sd cta A. baumannii dugc tach chiét
theo nguyén tic hap phu dic hiéu 1én pha rin (mang silica) bang bo kit tach chiét
“DNA column-based extraction kit” (Khoa Thwong). Tit ca moi thao tac déu dugc
thuc hién theo dung hudng dan trong bo kit ciia nha san xuét. San pham DNA sau
tach chiét duoc danh gia chét luong bang phuong phap quang phé. Gia tri OD2s0/s80
tir 1,6 + 1,8 dugc chip nhan 1 du tiéu chuan cho phan mg real-time PCR sau nay.

2.3.2. Thanh phan va diéu kién phdn trng real-time PCR

Thanh phin tham gia phan ung real-time PCR gém AptaTaq Fast DNA
polymerase (Roche), cap moi OXA-51-F/R va cap moi 16S rRNA-F/R (IDT),
EvaGreen (Biotium) va DNA dich ctua 4. baumannii.

2.3.3. Phuong phap 10i wu quy trinh real-time PCR sir dung EvaGreen

Quy trinh real-time PCR phat hi¢n gene OXA-51-like cua 4. baumannii dugc xay
dung qua cac budc chinh: (1) t6i vu hoa phan tng c6 mot cap moi; (2) t6i wu hoa phan
{mg ¢6 hai cap moi; (3) danh gia do nhay va tinh dac hiéu; (4) thir nghiém quy trinh.

Tiéu chi danh gia phan tng real-time PCR st dung EvaGreen toi wu 1a céc
dinh chay rd rang, phan biét va c6 nhi¢t do nong chay Tm xac dinh. Tinh dac hi¢u
cua quy trinh dugc danh gia qua kha nang phat hién ding DNA cua 4. baumannii
ma khong phat hién nham 1an vat lidu di truyén ctia cac vi khuan khac. P nhay hay
giéi han phét hién ciia quy trinh 13 s6 ban sao A. baumannii t6i thiéu ma hé thong
con cho tin hiéu va két qua duong tinh. Phuong phap théng ké moé ta duoc st dung
dé danh gia khi quy trinh dugc ap dung thir nghiém.

Str dung real-time PCR dé dinh tinh (xac dinh 4m hay duong) phat hién gene
OXA-51-like cua A. baumannii.
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3. KET QUA VA BAN LUAN
3.1. T6i wu héa phan ving real-time PCR véi mdt cip mdi (monoplex)
3.1.1. Phan ikng real-time PCR véi mét cip moi

Hiéu qua nhan ban cua timg cip mdi OXAS51-F/R va 16s rRNA-F/R dugc danh
gi4 bang phan tng real-time PCR sir dung EvaGreen trén mau DNA tach chiét tir vi
khuén A. baumannii chuén - ATCC 19606 (2x10° ban sao/ul). Ching vi khuén nay
d3 duogc xac dinh sé hitu cac gene "*OXA-51 bing phuong phép giai trinh tu gene.

Thanh phan phan Gng monoplex real-time PCR v&i ting cip mdi twong tng
bao gom 1.5X AptaTaq Fast DNA polymerase (Roche), 200 nM cho timg cip moi

xuoi va nguoc (IDT), 1X EvaGreen (Biotium) va 5ul DNA dich cta A. baumannii
trong tong thé tich 1a 25pul.

Chuong trinh nhiét cho phan tng real-time PCR: 40 chu ky gém 15 gidy -
95°C va 30 gidy - 60°C. Chuong trinh phan tich nhiét d6 néng chay cta san phdm
tuong ung véi qua trinh ting nhiét do tir 65°C 1én 95°C, mdi bude ting 0,5°C va luu
trong 20 gidy. Tin hi¢u dugc thu nhan v&i mau huynh quang dac trung la FAM
(510+530 nm).
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Hinh 1. Hiéu qua nhan ban ctia moi

Két qua hinh 1 cho thiy, chi mot dinh chay dic trung tuong mg véi mdi cip
moi, khong hién dién cic dinh chay (san pham) ky sinh. Nhu vy, hoat dong nhan
ban cua cac bd mdi tét trong phan Gmg PCR. Két qua ciing cho thay nhiét do nong
chay Tm dic trung, trung binh ctia san phdm PCR OXA-51-like 13 83,3 £ 0,05°C va
ctia san pham 16S rRNA 14 87,9 + 0,09°C. Vi chi ¢6 mot cdp mdi trong mdi phan
ung nén khong co6 sy canh tranh trong ndi by phan ung, phan ung real-time PCR su
dung EvaGreen v&i timg cip moi don dugc xem 13 di téi wu.
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3.1.2. Pdnh gid tinh dic hiéu ciia moi

Tinh d3c hiéu cia mdi OXA-51 va 16S rRNA dugc danh gia dua trén tinh dac
hiéu cua phan tng real-time PCR va déc hi¢u vé trinh tu cia san phém duoc nhan
ban khi dugc giai trinh ty gene.

Tinh dic hiéu cua phan tmg duoc kiém tra voi DNA dic trung cta A. baumannii
(ATCC 19606) va DNA ctia cac vi khuan khac, khong phai 4. baumannii nhu: E.coli
(ATCC 25922, 35218, 35401, 11775), Pseudomonas aeruginosa (ATCC 27853),
Klebsiella pneumoniae (ATCC 700603), Listeria monocytogenes (ATCC 19115),
Salmonella typhi (ATCC 13311), Salmonella typhimurium (ATCC 29946),
Helicobacter pylori (ATCC 700824, 51932), Staphylococcus aureus (ATCC 12600),
Vibrio parahaemolyticus (ATCC 17802), Shigella sonnei, Shigella flexneri, Shigella boydii.

Két qua cho thay : annii (ATCC 19606)
moi cho tin hiéu duong tinh voi dinh chay dic hi¢u va trinh tu chinh xac 1a cua
A. baumannii (83,3 + (,05°C), v6i mau DNA cua nhirng v khuén khéc thi hoan
toan khong c6 dinh chgy dac trung cua A. baumannii.

3.2. T6i wu héa phan ing real-time PCR véi hai cip mdi (multiplex)
3.2.1. Phan ikng teal-time PCR véi dong thoi hai cap moi

Két qua hinh 1 cHo thiy, nhiét d6 noéng chay Tm ciia ciic san pham nhén ban
trinh tu gene OXA-51-ljke (83,3 + 0,05°C)va 16S rRNA (87,9 + 0,09°C) ¢6 tinh dic
trung va phan biét. Vi thé, c6 kha niang két hop hai phan mig nay thanh mot phan
mg duy nhét, ddng thoji can cr vao nhiét d6 nong chay dic frung va phan biét cia
tirng san phém tuong ;Eg trén giai nhiét do nong chay co thé nhan biét duoc sy hién
dién cua cac gene tuong Ung.
b
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Hinh 2. Hiéu qua nhan ban ctia cic mdi trong phan tmg multiplex
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Két qua hinh 2 cho thay, cac mdi OXA-51-F/R va 16S rRNA-F/R khi két hop
trong mot phan tng real-time PCR sir dung EvaGreen cho phép nhan ban hai san
pham dic hiéu véi dinh chay dic trung va duy nhat cho timg gene tuong ung. Tuy
nhién, san pham cta cip mo6i OXA-51-F/R ¢6 veé hoi yéu hon so véi cap moi 16S
rRNA-F/R. Vi thé, budc tiép theo trong qua trinh t6i wu, nhom tac gia s& toi wu theo
hudng giam nong dd moi 16S rRNA-F/R xudng dé giam sy tic ché ciia moi ndy trén
moi OXA-51-F/R trong hon hop phan ung.

3.2.2. Téi wu nong d hén hop moi
Nong d6 mdi OXA-51-F/R duoc giit 6n dinh (200 nM) trong khi nong do moi

16S rRNA-F/R dugc giam xubng (100 nM). Céc thanh phan khac giit nguyén nhu
trong phan g trudc.

Céc nghiém thire (NT) duge b tri nhu sau: NT1 1a phan tmg multiplex hai cap
moi, OXA-51-F/R (200 nM) va 16S rRNA-F/R (100 nM); NT2 la phan {ng
multiplex hai cip moi, OXA-51-F/R (200 nM) va 16S rRNA-F/R (200 nM); NT3 1a
phan tmg monoplex v&i mot cip mdi OXA-51-F/R (200 nM) va NT4 1a phan tmng
monoplex v6i mot cap mdi 16S rRNA-F/R (200 mM).

NT1 NT2 NT3 NT4
Hinh 3. T6i vu ndng d6 hdn hop moi

Két qua hinh 3 cho thiy, nong d6 hdn hop hop mdéi OXA-51-F/R va 16S
rRNA-F/R 1an luot 1a 200 nM va 100 nM cho hiéu qua nhan ban tét hon nong do
hon hop mdi con lai, vi ca hai mau thi nghiém déu 1én tin hiéu & cac dinh chay dac
trung tuong ung.

3.2.3. Téi wu n(”;ng do enzyme

Dé tin hi€u cua cac dinh chay san pham 13 rang, phan biét va dé nhin, tuc 1a
hiéu suét nhén ban cia cac moi trong hon hop phan tmg dugce t61 wu, khong trc che
1an nhau, néng do enzyme dugc t6i uu tiép theo. Nong do enzyme duoc chon dé tdi
wu trong 3 nghiém thirc 1an lugt 1a 1X, 1.5X va 2X.

Két qua hinh 4 cho thay, nong d6 enzyme 1.5X cho duong tin hiéu cua cac
mau dep nhét va rd rang gilra cac san pham dic trung, phan biét khac nhau. Nong do
nay duoc xac nhan 1a ndng d6 enzyme tdi wu cho phan tng.
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Hinh 4. Téi vu néng do enzyme

Pé kiém tra d6 nhay cta phan tng real-time PCR sir dung EvaGreen véi hai
cdp moi OXA-51-F/R va 16S rRNA-F/R, thi nghiém duoc tién hanh véi DNA tach

chiét tr mau té bao vi khuan 4. baumannii (ATCC 19606)
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Két qua hinh 5 cho thdy, phan tmg real-time PCR sir dung EvaGreen cho tin
hiéu duong tinh 6n dinh v6i mau DNA co n6ng do thép nhat 14 3.2x10" ban sao/phan
g d6i voi ca hai tin hiéu OXA-51-like va 16S rRNA. Nhu thé, d6 nhay k¥ thuét
ctia phan ing duoc xac 1ap ¢ ndng do nay.

3.4. Thir nghiém quy trinh real-time PCR sir dung EvaGreen c6 hai cap
moi (multiplex)

Quy trinh real-time PCR sir dung EvaGreen c6 hai cap mdi vira tdi wu & trén
duoc ap dung trén 30 mau DNA vi khuan 4. baumanii dugc chon ngau nhién tur
bo suu tdp mau DNA vi khuan 4. baumanii, dang luu gitr tai Phan mon Sinh hoc
Phan tir, B0 mén Xét nghiém, Khoa biéu dudng K¥ thuat Y hoc, Pai hoc Y dugc
TP. HCM. Két qua phat hién 4. baumaniii bang quy trinh nay cho thiy tuong
dong 100% vai két qua trude do, khi mau DNA duge phat hién duong tinh véi
A. baumaniii bang k¥ thuat real-time PCR st dung mau do Tag-Man.

20 30 40 50 60
CGACTTGGGTACC GATATCT GCATTGCCATAACCAACACGCTTCAC!

Y

B24 824 100% de-13 100% CPO1426
lels 824 824 100% Je-13 100% KUST13611

B24 B24 100% 3e13

B24 824 100% M3
B24 824 100%
Galele B24 824 100% Jed
B24 824 100% 3e-13
624 824 100% 2e-13

Hinh 6. Két qua giai trinh tu gene OXA-51-like cta 4. baumannii
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Mot s6 két qua duong tinh véi OXA-51-like dugc giai trinh tu gene cho thay
hoan toan trung khop véi trinh tu gene OXA-51-like ctia A. baumaniii trén ngan
hang dix liéu gene cua thé gigi (NCBI) chimg to kha ning nhan ban chinh xac va dic
hiéu cua phan tng.

4. KET LUAN

Pi xay dung thanh céng quy trinh real-time PCR str dung EvaGreen dé phat
hién cac gene OXA-51-like va 16S rRNA cua vi khuan 4. Baumannii véi do nhay
32 ban sao/phan ung.

Thanh phan hdn hop phan mg real-time PCR di t6i wu c6 thanh phan gém
1.5X AptaTaq Fast DNA polymerase (Roche), 200 nM mdi OXA-51-F/R va 100 nM
mdi 16S-F/R (IDT), 1XEvaGreen (Biotium) va 51 DNA trong tong thé tich 14 25 pl.

Chuong trinh nhiét cho phan tng real-time PCR: 40 chu ky gdm 15 gidy - 95°C
va 30 gidy - 60°C. Chuong trinh phan tich nhiét d6 nong chay cia san pham tuong
tmg v6i qua trinh ting nhiét d6 tir 65°C 1én 95°C, mdi budc ting 0,5°C va luu trong 20
gidy. Tin hiéu dugc thu nhan véi mau huynh quang dac trung 1a FAM (510+530 nm).

Quy trinh c6 thé duoc tmg dung dé phat hién nhanh cac gene nay & cac ching
A. baumannii trong 1am sang va hd tro trong chan doan nhiém A. baumannii & ngudi
bénh nhu 12 mot chon lya bd sung bén canh quy trinh nudi cdy truyén thong.
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SUMMARY

DETECTION OF INTRINSIC OXA-51-LIKE GENE IN
Acinetobacter baumannii BY REAL-TIME PCR METHOD

Acinetobacter baumannii is one of leading causes of nosocomial infection.
The bacteria possess instrinsic OXA-51-like gene. Moreover, with this gene the
bacteria could resist to many antibiotics.The study aims to develop a real-time PCR
protocol to detect intrinsic OXA-51-like gene in A. baumannii. The real-time PCR
has been optimized with DNA-binding dye (EvaGreen) for amplifying OXA-51-like
gene specific to 4. baumannii and 16S rRNA gene specific to Acinetobacter spp. in
one reaction. The protocol after setup was applied with several 4. baumannii DNA
samples. The result shows that the real-time PCR protocol can correctly detect
intrinsic OXA-51-like gene in A. baumannii with the sensitivity of 32
copies/reaction and high specificity. The ratio of A. baumannii detection reached
100% for DNA samples which 4. baumannii had been detected. The real-time PCR
protocol using EvaGreen to detect OXA-51-like gene in A. baumannii has been
developed successfully. The protocol can be used to rapidly detect A. baumannii
based on this gene.

Tw khoa: A. baumannii, carbapenemase, OXA-51, EvaGreen, Real-time PCR.
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