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Tom tét

Staphylococcus aureus (S. aureus) 1a mot trong nhiing vi khuan gay bénh nguy hiém
cho nguoi va vat nudi, dic biét 1a khi ching khang lai khang sinh methicillin. Do d9,
viéc phat hién cac dong S. aureus khang khang sinh methicillin (MRSA) rit quan
trong trong viéc lya chon khang sinh pht hop dé diéu tri. Trong do, trinh ty gen mecA
quy dinh mot trong nhitng t6 hop khang methicillin cia MRSA duoc sir dung lam dau
4n sinh hoc cho céac ki thuat sinh hoc phan tir. Nghién ctru dya trén phan tmg tring
hop vong xodn - Polymerase spiral reaction (PSR) véi muc dich khuéch dai doan gen
mecA trong diéu kién dang nhiét va khong yéu cau trang thiét bi dat tién. Do vay, muc
tidu ctia nghién ctru nay 1a khao sat diéu kién phan mg PSR nham phat hién nhanh
gen mecA trén MRSA. Két qua di xac dinh dugc diéu kién ti uu ciia phan ing PSR
1a nhiét d6 65 °C trong 50 phut, v6i nong d6 t6i wu cia moi FI+Nr/R1+N 1a 1,6 uM
va néng do tdi wu cua modi F2/R2 14 0,1 uM. Trong d6, gidi han phat hién ctia phan
g PSR d6i véi DNA tach chiét 1a 10 ng/uL va ddi voi té bao vi khuan 1a 5 té
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1 Pat van dé

MRSA (Staphylococcus aureus khang methicillin) la
mdt tic nhan gdy bénh nhiém tring hang dau trén
nguoi [1]. Trude day, khang sinh methicillin dugc su
dung rong rii trong didu tri S. aureus. Tuy nhién dén
nim 1961, chung MRSA déu tién méi dugc phéan 1ap
[2]. Trong mot khao sat tai Mi tir 6.2004 dén 12.2005
cho thiy da c6 18 650 ngudi chét vi nhiém tring
MRSA [3]. Con tai chdu Au, wdc tinh c6 khoing
170 000 ca nhiém MRSA hang nim, gy ra hon 5 000
ca tir vong [4]. Do do, viéc chin doan cac ching
MRSA & bénh nhan duge xem nhu 13 mot tiéu chuin
xét nghiém, cling nhu la mot ti€u chi quan trong trong
diéu tri bénh nhiém trung.

Dén nay, rat nhiéu cac nghién ctru phat hién MRSA
bang cach sir dung cac ki thuat sinh hoc phan tir thong
qua viéc phat hién gen mecA, trong d6 ki thuat PCR
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dugc xem 1a “tiéu chudn vang” [5]. Tuy nhién, ki
thuat PCR doi hoi co so xét nghiém phai co day du
trang thiét bi bao gdm méy luan nhiét, bon dién di va
may doc gel. Gan day, mot phuong phap phan tir méi
1a phan tmg tring hop vong xoin (Polymerase Spiral
Reaction - PSR) cho phép khuéch dai doan gen dich &
diéu kién 6n nhiét da dap ung dugc cac yéu clu vé do
nhanh, ¢ dac hiéu va d6 nhay cao [6]. Nho nhiing vu
diém noi bat nay ma phuong phap PSR ngiy cang
dugc nghién ctru sau rong nham 4p dung trong viéc
phat hién nhanh cac tac nhan gay bénh.

Cho dén nay, chua thdy nghién ctru ndo sir dung
phuong phap PSR dé phat hién gen mecA ciia MRSA.
Do véy, nghién ciru nay thtr nghiém tng dung phuong
phap PSR nhim xay dung quy trinh phat hién nhanh
MRSA.

2 Vat li¢u va phuong phap nghién ctru
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2.1 Vat liéu

S. aureus (ATCC 33592) mang gen mecA (MRSA)
lam ddi ching duong, S. aureus (ATCC 29213) dugc
lam d6i chirng am, cling mot s6 chung S. aureus khac
dugc cung cip boi Phong Vi sinh, Vién Ki thuat Cong
nghé cao Nguyén Tét Thanh.

Mot s6 hoéa chit sinh hoc phan tir bao gém 2X
WarmsStart Colorimetric LAMP Master Mix (New
England Biolabs (NEB), Anh), PCR kit (NEB, Anh).
Agarose gel (Bioline, Anh), nuéc khir ion. Cac mdi
thiét ké duoc dat tong hop tai Cong ty Phu Sa, Viét
Nam. Hoa chit dung nudi cdy vi sinh gom TSB -
Tryptic Soy Broth (Merch, Ptrc), TSA - Tryptic Soy
Agar (Merch, Pbuc), NaCl (Biopharmaceuticals &
Titrimetry), Agar.

2.2. Phuong phap nghién ctru

2.2.1. Thiét ké moi

B6 mdi cho phan tmg PSR duoc thiét ké trén ving
gen mecA ciia MRSA véi s6 hiéu 1a NG_047937.1 tir
ngan hang dit liéu gene NCBI. Cac cip mdi duoc thiét
ké theo hudng dan trén website Primer Explorer v.5
(https://primerexplorer.jp/e/), véi doan N va Nr dugc
thiét ké dua trén nghién ctru cia Liu va cong su
(2015), chi thay doi mét vai nucleotide va chén thém
trinh tw enzyme cit BamHI [6]. Sau thiét ké, cac cap
mdi duge kiém tra do dic hiéu bé'lng chuong trinh
Primer Blast trén NCBI.

2.2.2. Tach chiét DNA

DNA vi khuan dugc tach chiét theo phuong phép
CTAB ctia Minas va c¢ong su (2011) [7]. D6 tinh sach
va ham lugng DNA tong s6 sau tach chiét dugc kiém
tra bang viéc do chi s6 OD & hai diém c6 budc song
260 nm va 280 nm bang may do OD (Jenway — Anh).
Ti s6 ODjgopgo NaM trong khoang 1,8 - 2,2 thi chiing
to DNA sach va du tiéu chuan dé lam vat liéu cho céc
phan timg PCR, PSR.

2.2.3. PCR khuéch dai gen mecA

Mot phan tmg PCR bao gbm mdi loai mdi 1a 0,4 uL
(10 pM); dNTPs 0,4 pL (10 mM); enzyme Taq DNA
polymerase 0,1 uL; OneTaq Standard Reaction Buffer
(5X) 4 uL; DNA mau (50 ng/uL) 2 pL va nuéc khir
ion cho tong thé tich cudi cing cua 1 phan tng 1a 20
pL. Phan ung sau d6 chay vé&i chu trinh nhiét: tién
bién tinh & 95 °C trong 5 phut; 40 chu ki vé&i bién tinh
6 95 °C trong 15 gidy, bat cap ¢ 53,7 °C trong 15 giay
va kéo dai & 68 °C trong 15 gidy; cudi cung la budc
hau kéo dai & 72 °C trong 5 phut bing may PCR

(Cole-Parmer Ltd — UK). Quan sat két qua PCR
thong qua dién di trén gel agarose 1,5 % pha trong
dém TBE 1X, chay & dién thé 75 V, trong 75 phut va
dugc nhan biét béng thudc nhudém GelRed. Két qua
duoc doc bang hé théng chup anh gel (Cleaver
Scientific - Anh). San phdm PCR duoc giai trinh tu
tai cong ty VNDAT va két quéa giai trinh tu duoc
phan tich nhd cac phan mém Bioedit, Seaview va
Blast.

2.2.4. Thiét lgp phan g PSR

Nong d6 cac thanh phan trong phan tng dua theo chi
dan cia nha san xuét. Phan ung PSR dugc thuc hién
v6i tong thé tich cia 1 phan tng 1a 15 pL theo ti 18
cic thanh phan nhu sau: 2,4 pL modi loai moi
FI+Nr/R1+N (10 uM); 0,3 pL mdi loai moi F2/R2
(10 uM); 7,5 uL LAMP master mix; 1 pL DNA mau
(6 ng/uL) va bd sung nudc khir ion sao cho thé tich
cudi cung 1a 15 pL. Hon hop phan tng duogc u trong
may t nhiét kho & nhiét do 65 °C trong 60 phat. Két
qua dugc danh gia théng qua sy thay dbi mau sic cia
cac dng mau duong va mau am sau phan tng, dong
thoi quan sat nho dién di trén gel agarose 1,5 % & dién
thé 60 V trong 60 phut.

2.2.5. Téi wu ho'aphdn ng PSR

Cac thong s6 can duoc t6i uu trong phan tng PSR
gom nhiét 4o, thoi gian va nong d6 moi.

2.2.5.1 Khdo sat nhiét do t6i wu

Hdn hop phan ung duoc tron déu voi nhau va phan
thanh 14 nhom 4ng, trong d6 néng do, thé tich cac
thanh phan va cac diéu kién khac khong thay doi, chi
thay doi nhiét do phan tmg. Thiét lap chwong trinh
gradient nhiét d6 (cac murc nhiét d6 tir (55 — 68) °C
V(’yi mdi mire cach nhau 1 °C) tai may PCR va dit cac
ong phan ung vao cac muc nhlet do tuong ung. Cac
yéu tb thorl gian 13 50 phut, nong d6 mdi 2,4 pL m01
loai moi FI+Nr/R1+N (10 pM); 0,3 pL mdi loai moi
F2/R2 (10 pM); luong DNA phan tng (6 ng/uL)
dugc gilr yén.

2.2.5.2 Khdo sdt thoi gian t0i wu

Twong ty nhu trén, hdn hop phan tng voi ndong do va
thé tich cac thanh phan dong nhat va giit nguyén cac
diéu kién khéc, chi thay d6i thoi gian phan tng. Thoi
gian t6i vu ctia phan ung dugc khao sat tir (30 — 65)
phat, mdi khoang cach nhau 5 phit véi diéu kién nhiét
d6 da duogc toi wu. Cac yéu tb nhiét do 1a 65 °C, nong
d6 moi 2,4 pL moi loai moi FI+Nr/R1+N (10 uM);
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0,3 uL mdi loai mdi F2/R2 (10 pM); luong DNA
phan ung (6 ng/uL) duoc gilr yén.

2.2.5.3 Khdo st nong dg moi t6i wu

Cap moi FI+Nr/R1+N dugc khao sat trong khoang
nong d6 1a 0,4 UM - 3.2 uM, cip moi F2/R2 duge
khao sat trong khoang ndng do 1a 0,05 uM - 0,4 pM.
Nong d6 cac moi trong hdn hop thay dbi twong tng
vGi cac nong d6 ¢ cac nghiém thirc trong Bang 1.
Pong thoi, cac diéu kién va ndng d6 cac thanh phan
con lai ciia phan tmg khong thay doi, tién hanh @ phan
mg & nhiét do va thoi gian di duogce ti wu. Cac yéu td
thoi gian 1a 50 phut, nhiét ¢ 65 °C lugng DNA phan
ung (6 ng/pL) dugc gitt nguyén.

Bang 1 Cac nghiém thirc khao sat moi

F2/R2 F1+Nr/R1+N (uM)

(uM) 0,4 0,8 1,6 2,4 3,2
0,05 1 2 3 4 5
0,1 6 7 8 9 10
0,2 11 12 13 14 15
0,3 16 17 18 19 20
0,4 21 22 23 24 25

Trong do, cdc s6 1 - 25 la cdc nghiém thirc khdo sat
0 cac nong dé moi twong ung.

2.2.6. Khao sat gioi han phat hién cua phan ung PSR
Gioi han phat hién (LOD) ctia phan Gng PSR duoc
x4c dinh trén diy nong d6 miu dua vao bao gdm
luong DNA tach chiét va mat do té bao. Cac LOD
dugc ghi nhan khi phan tng c6 su thay ddi mau pH tai
nong do miu thap nhat.

3 Két qua va thao luan

3.1 Két qua

3.1.1. Thiét ké moi

Mdi dugc thiét ké bang website Primer Explorer v.5
trén trinh tu gen mecA ciia MRSA, két qua chon duoc
hai cap mdi ¢o céc thong s6 ki thuat tot nhét, trinh tu
cac mdi duoc trinh bay ¢ Bang 2.

Bang 2 Trinh ty céc cip mdi ciia phan tmg PSR

Ig; B((i)g;‘ ! Trinh tu (5°-3’)
F2 21 |GCGACTTCACATCTATTAGGT
R2 22 |GCCATCTTTTTTCTTTTTCTCT
gattcgtacatagaaggatccTATGTTGGT
FLHNr 42\ cccatTaacTeT
RI4N | 45 cctaggaagatacatgcttagCGATTGTAT
TGCTATTATCGTCAA
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3.1.2. PCR khuéch dai gen mecA

Mau chudin MRSA ATCC 33592 dugc dung lam
khudn cho phan tng PCR véi cip mdi F1+Nr/R1+N.
Két qua dién di san pham PCR & Hinh 1 cho thiy ¢
giéng s 1 xut hién bang c6 kich thudc san pham gan
véi vach 200 bp theo Ladder 100 bp, uéc doan bang
¢6 kich thude khoang 208 bp. Diéu d6 cho thiy cip
moi F1+Nr/R1+N sir dung dé khuéch dai gen mecA da
nhan thanh cong doan gen c6 kich thudc trong duong
v6i kich thudc gen mecA (dai 208 bp theo 1i thuyét).

M = 1

300 bp

208 b
200 bp *

100 bp

Hinh 1 Két qua dién di san pham PCR véi cip mdi F1+Nr/
R1+N. (M) Ladder 100 bp;
(-) ddi chirg am; (1) ATCC 33592

Két qua trén dugc dem di giai trinh ty san pham PCR
v6i cap mdi FI+Nr/R1+N ciia miu ATCC 33592 cho
kich thudc doan gen 13 166 bp. Hinh anh phd doc két
qué gidi trinh ty trén phan mém Bioedit cho thdy cac
peak khong bi xép chdng 1én nhau, chi trir mot sb
nucleotide ¢ hai dau. Diéu nay cho thdy tin hiéu
khong bi nhiéu, két qua giai trinh tu tot. Cac trinh tur
duoc sap giéng cot thing hang trén SeaView cho thiy
két qua giai trinh ty hoan toan tring khop véi trinh ti
gen mecA trén NCBI duoc dung dé thiét ké moi. Trinh
tu sau khi hiéu chinh duwgc so sanh vdi cac trinh tu
trén GenBank bang chuong trinh Blast cho thiy két
qué giai trinh tu ¢ do tvong ddng 100 % véi trinh tu
gen mecA cua S. aureus, chimg t6 trinh ty san pham
PCR cia miau ATCC 33592 chinh la trinh ty gen
mecA. Nhu vy, c6 thé khang dinh ring cip moi
F1+Nr/R1+N d3 khuéch dai thanh cong gen mecA trén
S. aureus. Dong thoi do dic hiéu ciia cap moi thiét ké
cling duoc kiém tra chéo voi cac ching vi khuén khac
bao gém Bacillus subtilis, Escherichia coli,
Salmonella sp... Két qua cho thdy mdi cac doan mdi
thiét ké bat cap dic hiéu va chi khuéch dai gen mecA
trén MRSA (Hinh 2).
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200 bp
100 bp

Hinh 2 Két qua kiém tra do dac hiéu cia cap moi
F1+Nr/R1+N. (M) Ladder 100 bp, (+) ATCC 33592,
(1) Streptococcus pyogenes, (2) Salmonella sp,

(3) Pseudomonas aeruginosa, (4) Vibrio parahaemolyticus,
(5) Bacillus subtilis, (6) Vibrio cholera, (7) Enterococcus
faecalis, (8) Escherichia coli, (-) dbi chirng am.

Phan ung PCR voi cap moi F2/R2 dugc thuc hién
nham muc tiéu kiém tra kha ning phat hién gen mecA
ctia moi F2/R2. Thi nghiém dugc tién hanh d(‘3ng loat
v6i 12 miu DNA tach chiét tir cac ching S. aureus,
cung voi mot dbi chirg dwong 1a miu DNA c6 mang
gen mecA (ATCC 33592) va mot dbi ching am la
nuée khir ion. Két qua dién di san phdm PCR & Hinh
3 cho thiy tai giéng ctia ddi ching dwong xuét hién
mot dai sdng co kich thudc twong duong véi kich
thudc du doan (khoang 222 bp). Pong thoi, & cac
giéng 1,2,3,4,5,6,8,9 va 10 c6 xuat hién dai sang,
13 va bang vai kich thude cua ddi ching duong. Pidu
d6 chung t6 rang 9 miu nay c6 chia trinh ty gen
mecA. O cac giéng 7, 11, 12 va ddi chimg am khong
xudt hién dai, ching to cdc mau nay khong chira trinh
tu gen mecA. Két qua thu duge duoc hoan toan phu
hop véi két qua kiém tra sinh hoa cua cac dong S.
aureus trudc do. Do dd, thi nghiém da chimg minh
rang cip moi F2/R2 c6 thé phat hién thanh cong gen
mecA trong nghién ctru nay.

M + 1 2 3 4 § 6 7 8 9 10 11 12

e e e e e . - D e o < 222 bp

Hinh 3 Két qua dién di san pham PCR véi cip moi F2/R2.
(M) Ladder 1 kb; (+) dbi chig dwong; (1) 07088; (2)
07088 VR1; (3) 07088 VR2; (4) 06949; (5) 06292; (6)

42335; (7) 50426; (8) 90217; (9) 80274; (10) 57218; (11)
04772; (12) ATCC 29213; (-) dbi chirng am.

3.1.3. Thiét lgp phan iing PSR

Phan tmg PSR dugc thiét 1ap dé kiém tra mdi va cac
thanh phan phan ung. Phan tng dugc thuc hién ¢
65 °C trong 60 phut. Két qua Hinh 4a cho thiy c6 su
thay d6i mau & 6ng s6 1 va 2, tmg voi 2 mau duong
tinh la ATCC 33592 va ATCC 06292. Miu am tinh 12
ATCC 29213 va dbi ching 4m & dng sb 3, 4 van giir
nguyén mau hong. Pong thoi, két qua dién di & Hinh
4b cho thay giéng sb 1, 2 xuat hién mot vét boi vai
céc dai c¢6 kich thude khac nhau. Quan sat giéng s 3,
4 thi khong xuét hién dai. Tir cac két qua trén, ching
t6 rang phan tmg PSR da dugc thyc hién thanh cong.

m @ & @

AL Ul A .
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200 bp

100 bp

Hinh 4 Két qua kiém tra cic thanh phan phan mg PSR. a)
Quan sat bang mit thuong, b) Quan sat bang dién di trén
gel agarose. Trong d6: (1) ATCC 33592; (2) 06292; (3)
ATCC 29213; (4) d6i chirng am; (M) Ladder 25 bp.

3.1.4. T6i wu héa phan iing PSR

Nhiét d6 phan ing PSR dugc khao sat trong khoang
nhiét d6 (55 - 68) °C, mdi khoang cach nhau 1 °C.
Hon hop phdn tng dugc dit trong may PCR (Cole-
Parmer Ltd — UK) da duoc thiét 1ap muc nhiét do
turong ng va u trong thoi gian 60 phut. Két qua khi
quan sét truc tiép bang mat thuong cho thay khoang
nhiét d¢ (64 - 68) °C c6 sy thay d6i mau sic so voi d6i
ching 4m, mau phan tng chuyén tir mau hong sang
mau vang (Hinh Sa);, chung t6 c6 sy hién dién cua

DNA mach d6i véi s6 luong 16n sau phan rng.
55 56 57 58 59 60 61 62 63 64 65 66 68 -
L ladaigdeiadyisiatiln o7y inis
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Hinh 5 Két qua khao sat nhiét do phan mg PSR a) Quan
sat bang mét thuong, b) Quan sat dudi anh sang xanh c6 bd
sung SYBR Green, ¢) Quan sat bang dién di trén gel
agarose. Trong d6: (M) Ladder 1 kb; (55 - 68) san pham
PSR lan luot ¢ cac nhiét do (55 - 68) °C; (-) ddi ching am.
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Két qua dién di trén gel agarose 1,5 % ¢ Hinh 5b cling
cho két qua tuo‘ng tu, chimg to6 riang trong khoang
nhiét d6 (64 - 68) °C phan tmg c6 xay ra su khuéch
dai gen muc ti€u. Dac biét, tai nhiét do 65 °C cho dai
sang va rd nhat, cho thiy & nhiét do nay sy khuéch dai
dat hiéu suét cao nhét.

Thoi gian phan ung PSR dugc khao sat trong khoang
(30 — 65) phiit, moi khoang cach nhau 5 phut. Hon
hop phan Ung dugc dat trong may u nhiét & nhiét do
65 °C. Khi quan sat bing mit thuong ¢ thé thiy co su
thay d6i mau sic rd rang tir 45 phut tro di (Hinh 6a).
Quan sat két qua dién di san phdm PSR ¢ Hinh 6b,
cho thay sau 30 phut, 35 phut thi chi xuat hién vét boi
mo, chimg t0 phan (mg xay ra chua hoan toan nén s6
luong san pham khuéch dai con it. Tir (40 - 65) phut
thi xudt hién vét bdi véi cac dai sang va ro. Bac biét,
két qua dién di sau 50 phit cho két qua dai dién di 6
rang, cho thiy 50 phat 1a thoi gian ngan nhit ma su
khuéch dai dat hiéu suét cao.

30 35 40 45 50 55 60 65

Y-u ST T e
& w vy (f |

M 30 3‘ 40 45 50 55 60 65

Hinh 6 Két qua khao sat thoi gian phan tmg PSR
a) Quan sat bang mét thuong, b) Quan sat bang dién di trén
gel agarose. Trong do6: (M) Ladder 100 bp; (30 - 65) san
pham PSR 1an Iuot sau (30 — 65) phdt; (-) d6i chimg am.

Cip modi FI+Nr/RI+N dugc khao sit trong khoang
ndng do (0,4 - 3,2) uM, cip mdi F2/R2 khéo st trong
khoémg nong d6 (0,05 - 0,4) uM. Phan tng U & nhiét
d6 65 °C trong 50 phut. Tt két qua ¢ Hinh 7, trong 25
nghiém thirc cho ket qua mau phan ung ¢ nghiém thirc
8 tuwong Umg voi noéng d6 moéi F2/R2 1a 0,1 pM va
nong d6 mo6i FI+Nr/RI+N 1a 1,6 uM co sy thay doi
mau sic rd rang nhét, ching to phan tng khuech dai
dat hiéu qua nhat Vi vy, moi F2/R2 ¢6 nong do 1a
0,1 uM va rn01 F1+Nr/R1+N ¢6 ndng do 1a 1,6 pM 1a
ndéng d6 mdi tdi uu cta phan tmg PSR.
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Hinh 7 Két quéi khao sat nong do mﬁi quan sat bang
mat thuong. Trong d6: (1 - 25) san pham PSR tuong (rng
véi cac nghi¢m thtc trong Bang 1.

g"‘bﬂﬁ
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3.1.5. Gioi han phat hién cua phdn ting PSR

Nong do DNA cta mau ATCC 33592 dugc pha lodng
theo bac 10 lién tiép vé cac ndng d6 (1 - 10”°) ng/uL
va dung dé khao sat gioi han phat hién DNA tich
chiét VOl cdc diéu kién t6i vu. Két qua quan sat truc
tiép bang mat thuong & Hlnh 8a cho thay su thay doi
mau sac dlen ra tai cic nong do (1, 107, 10 va 10%)
ng/uL. Tai ndéng d6 DNA 1a 10™ ng/uL, 10 ng/uL thi
mau sic phan (ng khéng thay doi, van giir nguyén
mau hong. Tir nhitng két qua trén, chimg t6 ring tir
noéng d6 DNA 10™ tro di khong xay ra sy khuéch dai
san pham. Tir d6 co6 thé két luan ring nong do DNA
10° ng/uL 1a ndong d6 DNA thap nhat c6 thé phat hién
duoc gen muyc tiéu.

- 1 10! 102 103 10% 105
T L esee———

Hinh 8 Két qua khao sat giGi han phat hlen DNA tach
chiét. Trong do6: (-) dm chirng am; (1 - 10 ) san pham PSR

tuong Ung vadi cac nong do DNA 5pha lodng 1a (1, 107, 107, 2
103,10 va 10®) ng/pL.

Khao sat gi¢i han phat hién té bao vi khuan ciia phan
tmg PSR ¢ cic nong do té bao vi khuin dugc pha
loang theo bac 10 lién tiép tr (5 X 10° - 1) té bao/pL.
Két qua quan sat tryc tlep bang mat thuong ¢ Hinh 9a
cho thdy c6 su thay d6i mau sic phan ng xay ra ¢
ndng d6 pha lodng 1a (5 x 10° — 5) t& bao/uL, trong khi
d6 thuc hién phan tng véi 1 té bao/uL thi mau sic
phan tmg van gitt nguyén mau hong. Tir d6, c6 thé két
ludn 5 té bao/uL 1a ndng d6 té bao vi khuan thap nhat
ma phuong phip PSR c6 thé phat hién dugc gen
mecA.
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Hinh 9 Két qua khao sat glcn han phat hién té bao vi khuan.
(-) di ching am; (5 x 10°- 1) san pham PSR tuong g voi
ndng do té bao vi khuan (5 x 10° - 1) té bao/uL

3.2 Thao luan

bic trung cua phuong phap PSR 1a khuéch dai DNA
trong diéu kién ding nhiét, nhiét o pht hop cho phan
mg dao déng tir (50 - 70) °C. Két qua khao sat nhiét
d6 ctia phan tng PSR cho thiy ¢ nhiét d6 65 °C su
khuéch dai dat hiéu sudt cao nhit. Pay 1a nhiét do
thich hop dé mdi gin vao mach khuon, dong thoi ciing
la nhié¢t d0 ma enzyme Bst DNA polymerase hoat
dong tot. Trong mot nghién ciru ciia Ji va cong su
(2019), nhiét d6 t6i wu cho viéc khuéch dai PCV3 ciia
phan tng PSR 1a 62 °C [8]. Piéu nay cho thdy khdng
¢6 su chénh 1éch qua 16n so voi nhiét do t6i wu khuéch
dai gen mecA trong nghién ctru nay. Phuong phap
PSR khuéch dai gen muc ti€u dudi mot nhiét do duy
nhét, khac véi phuong phap PCR phai trai qua cac giai
doan nhiét d§ khac nhau. Trong diéu kién co s& vat
chat tai ving sdu, ving xa thi phuong phap PSR la
mot lya chon phu hgp cho viéc phat hién cac tac nhan
gay bénh.

Thoi gian tdi uu trong nghién ctru nay la 50 phat, day
1a thot gian ngan nhat ma sy khuéch dai van dat hiéu
suat cao. Trong khi d6, thi nghiém khuéch dai gen
mecA bing phuong phip PCR truyén théng mat
khoang (90 - 120) phat. Ngoai ra, thoi gian toi wu dé
khuéch dai gen mecA bang phuong phap LAMP 14 60
phut [9], [10]. Tir d6, cho thay thoi gian phat hién gen
muc ti€u cua phuong phap PSR trong nghién ctru nay
ngén hon so vdi cac phuong phép khéc.

Trong phan tng PSR, cic moi khong hoat dong riéng
1¢ nhu trong phan tmg PCR ma chang két hop véi
nhau dé bat cap voi doan gen muyc tiéu va khuéch dai
dé tao ra cac ban sao. Do do, su thay doi n6ng do hay
ti 16 cua cac cdp moi c6 anh huéng dén kha ning
khuéch dai san pham ctia phan ing. Phuong phap PSR
chi sir dung (2 - 4) mdi, trong khi d6 phuong phap
LAMP phai st dung (4 - 6) mdi nén viéc thiét ké moi
cho phan g PSR don gian hon. Pong thoi, phuong

phap PSR ciing han ché xay ra truong hop primer-
dimer cua phan ung LAMP.

Gi6i han phat hién t& bao vi khuan cua phan tmg PSR
1a 5 té bao/uL, 1a ndng do té bao vi khuan thap nhat
ma phan tng PSR ¢6 thé phat hién dugc gen muyc tiéu.
Dbi voi DNA tach chiét, gidi han phét hién cia phan
tmg PSR 14 10° ng/uL (ing v6i 1 pg/uL). Trong khi
do, gidi han phat hién cua phan tng LAMP cho gen
mecA la 10 pg/uL [9] va 14,7 pg/uL [10]. Diéu nay
cho thay rang phan tng PSR c6 thé phat hién duoc
gen muc tiéu trong nghién ctru nay ¢ ngudng thap hon
nguong phat hié€n ctia phan ung LAMP.

Viéc phat hién gen mecA cua S. aureus bang phuong
phap PSR c6 nhiéu wu diém vuot trdi so vi phuong
phap PCR va phuong phap LAMP la thoi gian phat
hién ngin, quy trinh don gian, d¢ nhay va d¢ dac hi¢u
cao. Trong diéu kién phong xét nghiém don gian,
khong c6 day du trang thiét bi thi xét nghiém bang
phuong phap PSR co thé trién khai va két qua 1a rat
kha thi, bao dam phat hién nhanh, chinh xac MRSA
dé Iya chon khang sinh phu hop cho viéc diéu tri.

4 Két luan

Bo6 moi dugce thiét ké hoat dong tt, ¢ tinh dic hiéu
cao v6i gen mecA caa MRSA. Két qua nghién ctru nay
da hoan thién quy trinh phat hi¢n nhanh gen mecA & S.
aureus bang ki thuat PSR, véi diéu kién phan tmg va
noéng d6 moi toi uu tom tit & Bang 3.

Bang 3 Nong o mdi téi uru ctia phan tng PSR & nhiét do
65°C v&i thoi gian phan Gmg 50 phut

. FL1+Nr 1,6
Nong do R1+N 1,6
(';,fﬂ‘) F2 0,1
R2 0,1

Gioéi han phat hién cua phuong phiap PSR la
10 ng/uL ddi voi DNA tach chiét va 5 té bao/uL ddi
v6i té bao vi khuan.

Phuong phap PSR dap ung yéu cau phat hién nhanh
va chinh x4c gen mecA & vi khudn S. aureus, c6 thé
duoc chon lam coéng cu dé phat hién cac ca bénh
nhiém tring do MRSA.

Loi cam on

Nghién ctru duoc tai trg boi Quy Phat trién Khoa hoc
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Investigating polymerase spiral reaction conditions in the detecting of anti-methicillin resistant
gene (MecA) of Staphylococcus aureus

Vu Quang Hieu®", Tran Thi Quynh Nhu?
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“vghieu@ntt.edu.vn

Abstract Methicillin-resistant Staphylococcus aureus (MRSA) is one of the most dangerous pathogens,
especially sepsis. The mecA gene is located on a genetic factor, SCCmec, which is commonly used to detect
MRSA by molecular biology techniques. The PSR technique (Polymerase Spiral Reaction) allows the
amplification of the target gene sequence under isothermal conditions which is suitable for detection of MRSA.
The results showed the optimal protocol of the PSR reaction with a temperature of 65 °C, a time of 50 minutes
with the optimal primer concentration of 1,6 uM FI+Nr/R1+N; 0,1 uM F2/R2. The detection limit of extracted
DNA is 10° ng/uL and the detection limit of bacterial cells is 5 bacterial cells/uL. The optimized PSR technique
in this study was capable of detecting the mecA gene with a sensitivity and specificity of 100 %.

Keywords PSR (Polymerase Spiral Reaction), mecA gene.
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