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Mot xét nghiém Polymerase Spiral Reaction méi dé phat hién nhanh

cac gen Staphylococcus aureus khang penicillin
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Tom tat

Bai béo da phat trién phuwong phap truc quan phan tmg phén tir nham phat hién chung
Staphylococcus aureus khang penicillin dwa trén phan (mg xoan 6¢ polymerase (PSR).
Phuong phéap nay thyuc hién phan tng trong diéu kién déng nhiét bang cach s dung
enzyme Bst DNA polymerase va hai cap mdi duoc thiét ké nham muc tiéu vao gen blaZ
ma hoa tinh khang penicillin & S. aureus. Khi khao sat diéu kién phan tng cho thdy, &
nhiét do 65 °C va néng do cap moi F2/R2 =0,1 uM va F1-Nr/R1-N = 1,6 uM, thi phan
mg PSR cho két qua t6i wu chi trong vong 50 phut. Gi6i han phét hién ctia phuwong
phap PSR v6i DNA b6 gen va té bao vi khuan lan luot 14 10 pg/uL va 5 CFU/mL trén
mdi phan mg, nhay hon so véi phuong phap PCR. Ngoai ra, phuong phap nay c6 tinh
dic hiéu cao, do khong xay phan g chéo vdi cac chung vi khudn gy bénh khac. Két
qua cho thdy phuong phép xét nghiém PSR dé thyuc hién, c6 do tin cdy cao; nén duoc
mg dung dé kiém tra va khao sat thuc trang khang penicillin cua S. aureus trong bénh
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1 bat van dé

Nhiém khuan huyét 14 mot trong nhiéu bénh nhiém
trung do Staphylococcus aureus gay ra va co ti 1€ tir
vong trong 30 ngay lén t&1 27 % [1]. Hién nay, mac du
ti 16 nhay cam véi penicillin cia S. aureus tuong ddi
thép, dao dong tir 5 % dén 20 %, nhung penicillin van
duoc wu tién Iyra chon trong cac trudng hop nhiém S.
aureus nhay cam véi penicillin nhd hiéu qua diéu tri
cao [2-4]. Do d6, viéc chan doan kip thoi va chinh xac
1a can thiét & dwa ra huéng diéu tri thich hop va kiém
soat sy bung phat cia dich bénh.

Kha ning khang penicillin ¢ S. aureus biéu hién chi
yéu thong qua tong hop B-lactamase dugc ma hoa bai
gen blaZ, véi bon bién thé cua p-lactamase (A, B, C va
D) [5,6]. Pén nay, mot sb phuong phép phat hién dua
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trén hinh dang hay dua trén muc tiéu tong hop P-
lactamase di dwoc nghién ctru phat trién, tuy nhién
phwong phap phat hién gen blaZ bang PCR dugc xem
1a tidu chuan dénh gia cac chung PSSA phan 1ap tir cac
truong hop nhiém trung trim trong can diu tri bang
penicillin nhd d¢ nhay vuot tréi [7]. Mac du vay,
phuong phap PCR hién nay twong ddi phirc tap, ton
nhiéu thoi gian va doi hoi cac dung cu va may moc
chuyén dung, dit tién va can chuyén gia. Vi vay, viéc
phat trién mot phuong phap moi, don gian, tiét kiém
chi phi nhung van dat hiéu qua cao 1a can thiét.

Polymerase spiral reaction (PSR) 1a phuong phap
khuéch dai axit nucleic méi dugc phat trién boi Liu va
cong sy nam 2015 [8]. PSR cho phép thyc hién trong
didu kién ddng nhiét ma van dam bao dap ung céc tiéu
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chi vé d6 nhay va do dic hiéu. So sanh vdi nhimng
phuong phap khuéch dai ding nhiét khac, PSR khong
can bién tinh DNA ¢ nhiét d6 95 °C hoidc su dung
enzyme DNA helicase trong qua trinh bién tinh chudi
xodn kép DNA. Hién nay, cac nghién ctru va 4p dung
phuong phap PSR ngay cang phd bién trong phét hién
cac tac nhan gay bénh trén nguoi va dong vat [9,10]. Tuy
nhién, chua cé nghién ctru nao st dung phuong phép nay
dé phat hién gen blaZ, mot gen dic hiéu cho tinh khang
penicillin cta S. aureus. Do vay, muc ti€u cua nghién
ctru ndy 13 phat trién phuong phép PSR trong phét hién
cac chung S. aureus khang penicillin.

2 Vat liéu va phuong phap nghién ctru

2.1 Vat liéu

2.1.1 Chiing vi khuan

Chung vi khuan S. aureus (ATCC 29213) mang gen
blaZ dwoc st dung lam d6i chimg duong. Cac chiing vi
khuén khéc duge nhén tir Phong Vi sinh, Vién K1 thuat
Cong nghé cao Nguyén T4t Thanh.

2.1.2 Hoa chat

Héa chat dung trong cac ki thuat sinh hoc phan tir gom
bd kit PCR va WarmStart Colorimetric Lamp 2X
Master Mix ctuia hang New England Biolabs (UK), gel
agarose cua hang Bioline (UK), va nudc khi ion
(miliQ, Merch, Germany).

2.1.3 Mdi trudng nudi cay vi khuan

Céc moi trudong duoc sir dung dé nudi cay vi sinh gdbm
TSA — Tryptic Soy Agar va TSB — Tryptic Soy Broth
(Merch, Germany), Agar  va NaCl
(Biopharmaceuticals & Titrimetry).

2.2 Phuong phéap nghién ciru

2.2.1 Thiét ké moi

Cac doan mdi sir dung trong phuong phap PSR duoc
thiét ké dé nham muc tiéu vao ving bao ton trén gen
blaZ ciia S. aureus bang cach st dung chwong trinh
Primer Explorer (https://primerexplorer.jp/e/). Nguyén
tic cua thiét k& mdi PSR dd dugc mo ta trong nghién
ctru [8]. Tinh dic hiéu ciia mdi duge kiém tra in silico
bing cong cu BLAST trén NCBI
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Cac doan
moi muyc tiéu dugc tong hop tir Cong ty Sinh héa Phu
Sa (Viét Nam).

2.2.2 Tach chiét DNA

DNA dugc tach chiét tir vi khuan dya trén phuong phap
CTAB cua Minas va cong sy (2011) [11]. Chi sé hap
thy (OD) tai budc song 260 nm va 280 nm dugc xac

dinh bang may do quang phd Jenway (UK). Thong
thuong, ti s6 ODasorso tir 1,8 dén 2,2 cho thiy DNA
tach chiét c6 do tinh sach cao va dép tng tiéu chuan st
dung lam khuén cho phan tng PCR va PSR.

2.2.3 PCR khuéch dai gen blazZ

Phan Gmg PCR véi tong thé tich cudi cung 1a 20 uL
dugc thiét 1ap bao gdom 0,4 uL (10 pM) cho mdi loai
modi; 2 uL DNA mau (50 ng/uL) 0,1 pL enzyme Taq
DNA polymerase; 0,4 pL dNTPs (10 mM); 4 pL
OneTaq Standard Reaction Buffer (5X); va nuéc khur
ion. Phan tng sau d6 duoc thuc hién bang may PCR
(Cole-Parmer Ltd, UK) véi chu trinh ludn nhiét nhu
sau: 1 chu ki tién bién tinh & 95 °C (5 phat); 40 chu ki
bao gdm budc bién tinh & 95 °C (15 gidy), bat cip &
53,7 °C (15 giay) va kéo dai 6 68 °C (15 gidy); sau do
1a hau kéo dai & 72 °C (5 phat). Két qua PCR duoc quan
sat thong qua ki thuat dién di. San phém sau khuéch dai
dugc nap vao cac giéng trén gel agarose (1,5 %) trong
dung dich dém TBE va chay ¢ mét dién thé khong doi
75 V. Sau 75 phut, gel dugc nhudém bing GelRed va
chup bang hé théng Cleaver Scientific - (UK). Ngoai
ra, san pham ciia phan tmg PCR duoc giai trinh ty tai
Cong ty VNDAT. Cac phan mém tin sinh hoc Bioedit,
Seaview va Blast dugc sir dung dé phén tich két qua
giai trinh tu.

2.2.4 Thiét 1ap phan tng PSR

Nong d6 thanh phan cta phan tmg duoc thiét 1ap theo
huéng dan ciia nha san xuat. Hon hop 15 pL mdi phan
g PSR bao gém 0,3 uL mdi mdi F2/R2 véi nong do
10 pM; 2,4 uL mdi mdi F1-Nr/R1-N vé6i nong do 10
uM; 0,3 uL mdi moi F2/R2 véindng d6 10 uM; 7,5 pL
LAMP master mix; 1 uL DNA mau véi néng do 6
ng/uL va nudc khir ion. Hon hop phan ung dugc u &
diéu kién nhiét d6 65 °C trong 60 phiit bang may 1 nhiét
kho. Panh gia két qua phan tng dya trén sy doi mau
trong 6ng nghiém, két qua sau d6 dugc kiém chung lai
bang ki thuét dién di.

2.2.5 T6i uu héa phan tng PSR

Céc thong s6 ki thuat dugce t6i wu bao gém thoi gian,
nhiét do, va néng do cac cap mdi.

2.2.5.1 Khdo sat nhiét d¢ tdi uu

Nhiét d6 duogc thiét 1ap theo gradient tir (58-68) °C véi
mdi thong sb cach 1 °C bang may PCR. Céc yéu t con
lai khong thay d6i, nhiét d6 tdi wu sau khao sat duoc sir
dung cb dinh cho cac budc khao sat cac thong sb khac.
2.2.5.2 Khao sét thoi gian tbi vu
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Nhiét d6 tdi wu, néng do va cac yéu t6 khac duoc gitt
nguyén, thoi gian phan rng dugc khao sat trong khoang
tir 30 phut dén 60 phut voi mdi nghiém thire duoc thiét
1ap cach nhau mot khoang 5 phit. Thoi gian toi uu duoc
chon dé khao sat tiép nong d6 moi.

2.2.5.3 Khao sat ndng d6 mdi tdi wu
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Cap mdi F2/R2 va F1-Nr/R1-N dugc khéo sat trong cac
khoang nong d6 lan luot 1a (0,05-0,2 va 0,4-3,2) UM,
dugc mo ta chi tiét cac nghiém thirc theo Bang 1. Phan
g sir dung nhiét do t6i wu, thoi gian t6i wu va khong
thay do6i cac yéu t6 khac.

Bing 1 Ma tran nghiém thirc trong khao sat nong d¢ mdi

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

(HM) 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

Trong d6, cacso6 1,2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14 va 15 la cac nghiém thirc
khao sat & cac ndng do mdi twong ng.

2.2.6 Khao sat gigi han phat hién (LOD) va d6 dac hiéu
Pha lodng lién tiép dung dich DNA tong va dung dich
té bao vi khuan ban dau dé danh gia LOD ctia phan tng
PSR. LOD dugc ghi nhéan dua vao sy thay d61 mau chi
thi pH ¢ néng do mau thép nhét cta phan tng. B¢ dac
hiéu ctia xét nghiém PSR duoc danh gia bang cach st
dung DNA tong sé tir cac vi khuan khac gom:
escherichia coli, enterococcus faecalis, salmonella,
vibrio parahaemolyticus, vibrio cholera, streptococcus
pyogenes, pseudomonas aeruginosa va bacillus
subtilis.

3 Két qua va thao luan

3.1 Két qua

3.1.1 Thiét ké moi

Cac cap mdi duge thiét ké nhim trinh tu gene blaZ cta
S. aureus bang phan mém Primer Explorer v.5. Cac dic
tinh vat li nhu chiéu dai, nhiét 0 ndng chay, ti 1€ % GC
dugc phan tich bing phdn mém OligoAnalyzer va kiém
tra 30 dac hiéu bi’mg BLAST. Céc cap mdi duge chon
déu dap ung cac yéu ciu néu trén va c6 trinh tu nhu
Bang 2.

Bang 2 Trinh tu mdi duoc st dung trong phan tmg PCR va PSR

Tén méi | P dai (bp) Trinh tu (5°-3°)
F2 18 CATTACACTCTTGGCGGT
R2 24 CGGAGATACTTTAATTAAAGATGG
F1-Nr 45 gattcgtacatagaaggatccCACTTATCAACTTATCATTTGGCT
R1-N 40 cctaggaagatacatgcttagAAAGACTGTAAGGTGGCTG

3.1.2 PCR khuéch dai gen blaZ

Pé kiém tra kha nang bit cap dac hiéu cua cac cap moi
voi gen blaZ, mau chuan S. aureus (ATCC 29213) mang
gen blaZ va chung S. aureus khang penicillin (07088)
dugc dung lam khuon cho phén tmg PCR trong cing mot
chu trinh nhiét. Ké qua tir Hinh 1 chi ra cac giéng 2 va
giéng 3 xuat hién mot dai duy nhét c6 kich thudc khoang
214 bp, trong khi cac giéng 5 va giéng 6 xuét hién dai co
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kich thuée khoang 200 bp so v6i thang DNA chuén, hoan
toan tring khop véi két qua thiét ké primer cua hai cap
moi dua theo trinh ty gen blaZ cong bd trén NCBI. Diéu
d6 cho thdy cac cap mdi duoc thiét ké da thanh cong
khuéch dai doan acid nucleic c6 kich thu6c twong duong
vai kich thude gen blaZ.
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Méi F2/R2

Méi F1-Nr/R1-N

300 bp

200 bp

100 bp

Hinh 1 Két qua dién di san pham PCR sir dung hai cap
moi. M: thang 100 bp; (+) ATCC 29213; (+) 07088; (-)
doi ching am; (+) ATCC 29213; (+) 07088;

. (—) doi ching am.

Nham khao sat kha nang sang loc va d6 dac hi€u cia
cap moi F2/R2 phan tmg PCR duoc tién hanh. 12 ching
S. aureus dugc phan lap va cung cap tir Phong thi
nghiém Vi sinh (Vién Cong nghé cao, Pai hoc Nguyén
Tat Thanh) cing méau ddi ching duong 1a ching S.
aureus (ATCC 29213) mang gen blaZ, trong khi dé
nude khir ion dugc sir dung lam dbi chimg am. Céc
chung S. aureus dugc nudi cdy va tich chiét DNA dung
lam khung cho phan ung PCR.

M 1 2 3 4 5 6 T 8 9 )

200 bp
100 bp

Hinh 2 Két qua dién di san pham PCR véi cap moi F2/R2
(M) thang 100 bp; (1) 07088; (2) 07088 VR1; (3) 07088
VR2; (4) 04772; (5) 42335; (6) 50426; (7) 43495; (8)
06949; (9) ATCC 29213; () doi chitng dm.

Tu Hinh 2 cho thﬁy, cac giéng 1,2,3,4,5,7 va 8 xuat
hién dai sang c6 cung kich thudc khoang 214 bp vai
giéng 9 mang d6i chimg duong, trong khi d6 giéng 6
va giéng dbi ching 4m khong c6 sy xuit hién cua dai
sang. Trong 8 chung dugc phan 1ap ngoai trir chiing

50426 (giéng 6) khong mang gen blaZ cac chung con
lai déu mang gen blaZ, tirc ti 1& mang gen blaZ khoang
12,5 %. Nhitng két qua néu trén di ching to cip mdi
dugc thiét ké dam bao tinh dic hidu va c6 thé s dung
dé phat trién phuong phap PSR.

Nham kiém chirng doan gen dugc khuéch dai 1a gen
blaZ, san pham PCR ctia moi F1-Nr va R1-N dugc tién
hanh giai trinh ty. Két qua phan tich bang phin mém
Bioedit cho thay cac peak giai trinh tu dugc tao ra 6n
dinh va c6 d6 tinh sach tot. Thé hién cac nucleotide
trong san phém duoc xac dinh ro rang va c6 d6 tin cay
(dit liéu khong trinh bay). Két qua sap giong cot bang
phan mém SeaView chi ra riang san phim PCR hoan
toan gidng véi trinh ty gen blaZ trén NCBI duoc dung
dé thiét ké mdi. Déng tho1i, so sanh véi cac trinh ty ¢o
san trén NCBI bang phan mém Blast cho thdy cac doan
acid nucleic nay cho do twong ddng dén 100 % v&i doan
trinh ty ciia gen blaZ trén S. aureus. Diéu d6 mot lan
nita khang dinh san phdam PCR tir ching vi khudn
S.aureus ATCC 29213 la gen blaZ. Do viy, c6 thé két
luan rﬁng cac cap mdi duoc thiét ké da khuéch dai gen
blaZ trén S. aureus.

3.1.3. Thiét lap phan tmg PSR

Thi nghiém so by dugc thiét lap nhim kiém tra céc
thanh phan trong phan tng PSR. Theo d6, phan tng
duoc tién hanh ¢ 65 °C trong 50 phut.

M+ -

A

Trude phan Gng Sau phan ung

+ - =

) |

200 bp §
-

. - 100 bp
s e =8
Hinh 3 Két qua kiém tra cac thanh phan phan ing PSR
A) Phan vmg doi mau khi quan sat bang mdt thiong, B)
Kiém tra phan irmg bang ki thudt dién di trén gel agarose:
(=) ATCC 29213; (—) doi chirng dm va (M) thang 100 bp

B

Tir Hinh 3A cho thiy, c6 su bién d6i mau tir hdng sang
cam sau thoi gian 0 ¢ ddi ching duong (ATCC 29213),
nguoc lai dbi chimg am khong lam thay d6i mau ban
dau sau thoi gian phan ung. Su thay d6i mau sic cho
thdy phan tmg PSR d tao ra mot lugng 16n san pham,
giai phong ion H* 1am giam pH dén toi thay d6i mau
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sic chét chi thi. Ddi chiéu két qua dién di Hinh 3B cho
thiy c6 mot dai mo (smear) kéo dai mau ddi ching
duong, nhung khong thdy & mau dbi ching 4m. Sy hién
dién dai mo véi kich thudce khéc nhau cho thiy cac
phan tmg PSR di tao ra ciu tric xoan 6¢ dic trung
tuong duong véi s6 vong lip duge tao ra cua phan ng
kéo chudi. Vi vay, ki thuat PSR da thiét lap hoan toan
¢6 thé sir dung dé phat hién gen blaZ cua vi khuan S.
aureus.

3.1.4 Khao sat cac diéu kién cua phan ing PSR

Nhi€tdo (°C)ss  s9 60 6 6 6 6 65 6 6 6

Hinh 4 Két qua khao sat nhiét do phan tmg PSR

A) Phan vmg déi mau quan sat bang madt thuwong.
B) Kiém tra két qua phan vmg bang ki thudt dién di trén gel
agarose: (M) thang 100 bp; (58-68) san pham PSR & cdc
nhiét dp tir 58 °C dén 68 °C; (—) doi ching am.

Nhiét d6 cao hoac thép 6 thé lam tang hoac giam do
ddc hiéu va hiéu suat cua phan ung. O day, phan tng
PSR duogc khao sét trong khoang nhiét do tir 55 °C dén
68 °C, mdi khoang cach nhau 1 °C. Quan sat cac 6ng
nghiém sau phan @mg cho thdy ¢ su chuyén doi mau
sdc & hau hét cac nhiét do khao sat. Tuong ty, cac dai
smear kéo dai hién dién & tit cac cac nhiét do khao sat.
Dic biét, & nhiét d6 65 °C, két qua dién di cho dai sang
va rd nhit, diéu d6 ching to sau phan tng da tao duoc
) luong 16n san phﬁm khuéch dai. Vi vay, 65 °C dugc
chon 13 nhiét do thich hop cho phan tng do c6 hiéu sut
khuéch dai 1a cao nhét.

Thoi gian phan tmg PSR quyét dinh s6 lugng ban sao
DNA sau phan trng. Quan sat két qua phan tmg cho thiy
su bién d6i mau sic dugc nhan biét rd rang sau 50 phit
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(Hinh 5A). Thém vao d6, chay dién di san phém sau
phan mg cho thay cac dai sing xuat hién rd sau 50 phut
phan g, ngugc lai, trong thoi gian (30-45) phut chi
xuat hién cac dai mo, do phan tng chwa hoan toan nén
s6 lwong san pham khuéch dai con han ché. Pic biét,
cac dai rd va sang nhat ¢ thoi diém 50 phat, ching to
day 1a thoi gian ngin nhat nhung van cho hiéu suét
khuéch dai tot nhét.
Tho1 gian 30 3 40 45 50 S5 60
Phi) TR
— e AR A ol

—t — S’ —

b

v ¥
3
=

M

Hinh 5 Két qua khao st thoi gian phan tmg PSR
A) Phan vmg déi mau khi quan sdt bang mdt thirong,
B) Kiém tra két qua phdn vmg bang ki thudt dién di trén gel
agarose: (M) thang 100 bp; (30-60) sdan phdm PSR lan Lot
sau (30-60) phat; (—) doi ching dm.

Hinh 6 Khao sat ndng d6 mdi quan sat bang mét thuong:
(1-15) san pham PSR tuong (g cac nghiém thirc & Bang 1.

Dua trén nhiét d va thoi gian thich hop nhit cta phan
mg, néng d6 mdi phu hop tiép tuc dugc khio sat.
Trong d6, ndng d6 (0,4-3,2) uM va (0,05-0,2) uM lan
Iuot 1a n6ng dd khao sat caa hai cap mdi F1-Nr/R1-N
va cap moi F2/R2 tao thanh 15 nghiém thirc. Quan sat
két qua ¢ Hinh 6 cho thy, da s6 cac nghiém thic déu
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c6 su thay ddi mau séc, dic biét nghiém thirc 8 ¢o su
bién d6i mau sic rd rang nhat. Tir nhitng két qua trén,
phan tmg PSR khuéch dai gen blaZ cho két qué rd nhat
sau 50 phit phan tng trong diéu kién nhiét d6 65 °C,
ndéng d6 moi F2/R2 va F1-Nr/R1-N lan luot 14 0,1 uM
va 1,6 uM.

3.1.5 LOD cua phan ung PSR

Dua trén nhiing két qua c6 duoc sau qua trinh khao sat
phan tmg PSR, LOD DNA tdng s va té bao vi khuan
cua ching ATCC 29213 duogc thyc hién. Hinh 7A cho

A -
Nong do

-l - -3 )
(ng/uL) 10-0 10= 102 10

e

TR -

thiy mau cia phan tng thay d6i ¢ ndng do (107t va
1072) ng/uL, nhung khong c¢6 dau hiéu thay ddi mau &
ndéng do (1073 va 10#) ng/uL. Tir két qua dién di, cac
dai sang r6 xuét hién ¢ néng do (1071 va 1072) ng/uL.
Trong khi d6 & nong do 1073 ng/uL van xuat hién cac
dai md, cho thiy phan tmg d3 tao ra mét s6 lugng it san
pham PSR nhung chua du dé lam thay d6i mau sic
phan tmg. Do dé, 102 ng/uL chinh 14 ndng d6 DNA
nho nhét co thé phat hién bang phan tng PSR.

M 107 102 10° 107

200 bp
100 bp

B

q Hinh 7 Két qua khao sat LOD DNA téch chiét ‘
A) Phan vrng doi mau quan sat bang mat thuong, B) Kiém tra ket qua phan ving bang ki thudt
dién di trén gel agarose: (M) thang 100 bp, (=) déi chirng dm; (1071-107%) sdan phdm PSR
twong g véi cdc nong dé DNA pha loang (1071, 1072, 1073 va 104) ng/uL.

LOD d6i vdi té bao vi khuan duogc xac dinh 1a s6 lwong
vi khuan thip nhat cho két qua phan tng PSR duong
tinh. Vi khudn sau qua trinh nhan sinh khéi dugc pha
lodng bac 10 tir (5 x 103 xudng 5) CFU/uL. Quan sét
két qua cho thdy, su thay d6i mau sic xuét hién & tit ca

Néng do

5.10% 5.102 5.10!
(CFUL) >:10° 5:10° 5.10

N

noéng do pha loang, trong khi d6 miu ddi ching 4m
khong thay d6i mau sic so véi ban dau (hdng). Két qua
nay khong cho phép xac dinh LOD ndng d6 té bao, tuy
nhién c6 thé két luan phuong phép PSR cho phép phat
hién blaZ & ndng d¢ rat thap, chi 5 CFU/uL.

M 5.10°5.10°5.10'5 -

100 bp

B

Hinh 8 Két qué khao sat LOD t€ bao vi khuén. A) Phan tmg d6i mau khi quan sét bing mat thuong, B)
Kiém tra két qua phan rng bang ki thuat dién di trén gel agarose. Trong d6: (—) doi chirng am;
(5 x 10°xudng 5) san pham PSR twong tmg véi ndng do té bao vi khuan 1a (5 x 105 xudng 5) té bao/pL.
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3.1.6 Do dac hiéu cua phan tng PSR

Mau DNA tir cac ching vi khuan gy bénh phd bién
bao gdm: Escherichia coli; Enterococcus faecalis;
Salmonella; Vibrio parahaemolyticus; Vibrio cholera;
Streptococcus pyogenes; Pseudomonas aeruginosa; va
Bacillus subtilis di dugc thir nghiém dé danh gia do dic
hiéu cta phan mg PSR. Két qua quan sat cho thay,

1 2 3 4 5

6 7 8
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ngoai chung Staphylococcus aureus, cac chung vi
khuén con lai va ddi chirng am khong 1am thay d6i mau
phan (mg. Piéu nay chi ra ring, phuong phap PSR dugc
thiét 1ap trong nghién ctru nay chi phat hién vi khuan S.
aureus mang gene blaZ, va khong phat hién chéo cac
loai vi khuén thir nghiém khac (Hinh 9).

9 —

TERR e T SRR ST A T A
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- -

C 8% e s um w
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Hinh 9 Khao sat d§ dac hiéu. (1) Staphylococcus aureus (—); (2) Escherichia coli;(3) Enterococcus faecalis;
(4) Salmonella sp.; (5) Vibrio parahaemolyticus;(6) Vibrio cholera; (7) Streptococcus pyogenes;
(8) Pseudomonas aeruginosa; (9) Bacillus subtilis; (—) d6i ching 4m.

3.2. Thao luan

Trong nghién ciru nay, phuong phap dua trén cac phan
{ig tring hgp vong xodn PSR cho phép phat hién gen
khang penicillin ctia cac ching S. aureus dugc nghién
ctru ing dung. Nho cac cip mdi duge thiét ké chuyén
biét vira bat dic hiéu voi gen myc tiéu, vira c6 thé tao
cac doan trinh b6 sung ¢ hai dau doan gen méi, cho
phép chiing bét cip bd sung tao cac vong xoan kéo dai.
Do dic hiu cua céac cap mdi duogc danh gia so bd béng
phan tng PCR. Két qua cho thdy, cac cip mdi dugc
thiét ké da khuéch dai doan gen co kich thudc tuong
dugc kich thudc gen blaZ trén cac chung S. aureus
khang penicillin. Dong thoi, két qua giai trinh tu san
pham PCR cho d6 twong dong tuyét ddi véi gen blaz,
diéu nay da chirng minh d¢ dac hi€u cua cép mdi. Bén
canh d6, phuong phap PSR sir dung (1-2) cip moi thay
Vi (2-4) cap mdi nhu trong phurong phap LAMP da gitip
cho viéc thiét ké mdi trd nén don gian, han ché hién
tuong primer-dimer va gitp tiét kiém chi phi.

Trong khi phuong phap PCR truyén thdng doi hoi cac
may diéu nhiét phtic tap, cong kénh va chi phi cao,
phuong phap PSR chi cin cac thiét bi gia nhiét don
gian, gia thanh thép, do do, day la lua chon hop li trong
phat hién va sang loc tac nhan gay bénh tai vung sau
ving xa. Bén canh yéu té nhiét do, thoi gian phan tng
nhanh ciing 13 wu diém cua phuong phép PSR. Trong
khi phuong phap PCR truyén thong can khoang (120-
140) phut dé tra két qua, phuong phap PSR cho két qua
truc tiép chi sau 50 phit, voi nhiét d u 65 °C ma khong
can trai qua bude dién di san pham, do d6 gitp tiét kiém
chi phi, cong stic va thoi gian. Mac du vay, nhiét do,
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ndéng dd moi va thoi gian phan tng 14 nhitng yéu t6
quan trong anh huong dén do hiéu suat cua phan tmg
PSR, can duoc diéu chinh phi hop véi cac diéu kién
nghién ctru trude do cua Liu va cong sy [8]. Nghién
ctru nay d khao sat thanh cong cac diéu kién t6i uru cho
phan tmg PSR nham muc tiéu gen blaZ trén S. aureus.
Két qua nay 1a co s¢ cho cac nghién ctru phét trién quy
trinh hoan chinh trong phat hién va sang loc cac chiing
S. aureus trong cong dong.

Do nhay va d6 dac hi€u la hai ti€u chi chinh dé danh
gia hiéu qua ctia mét xét nghiém. Vé do nhay, phuong
phap PSR cho phép phat hién khoang 1072 ng/uL
(twong tmg véi 10 pg/uL) véi mau DNA tinh sach va 5
CFU/uL véi té bao S. aureus. Trong khi d6, LOD ciia
phuong phap PCR véi gen blazZ la 10 CFU/uL [12],
diéu nay cho thay phuong phap trong nghién ctru nay
cho d nhay vuot trdi. LOD nay hoan toan dap tng yéu
cau dé sir dung 1am coéng cu chan doan cac chung S.
aureus khang penicillin ma khong can budc tién nudi
cdy. Hon thé, két qua 4m tinh ctia phan mg PSR trén
cac ching vi khuan gdy bénh phd bién khac chimg
minh d9 tin tudng cao cua phuong phap.

4 Két luan

Phuong phap méi PSR cho thdy tiém ning ung dung
rong rai trong phat hién va danh gia cac ching S. aureus
khang penicillin mot cach don gian, nhanh chong va
chinh x4c. Dé tién hanh thurong mai h6a, mot quy trinh
hoan thién cho phép phat hién trén cic mau bénh pham
s& duoc tién hanh trong cac nghién ctru tiép theo.
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A novel Polymerase Spiral Reaction assay for the rapid detection of penicillin-resistant
Staphylococcus aureus genes
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Abstract In this study, a visual method was developed to detect and identify penicillin-resistant Staphylococcus
aureus (PRSA) based on the polymerase spiral reaction (PSR). This method can be performed under isothermal
conditions using Bst DNA polymerase and two-pair primers specifically designed to target the blaZ gene, which
encodes penicillin-resistance in S. aureus. Investigation of reaction conditions showed that at the temperature of
65 °C and the concentration of primer pairs F2/R2 = 0.1 uM and F1-Nr/R1-N = 1.6 pM, the reaction gave optimal
PSR result within only 50 minutes. The detection limit of PSR in genomic DNA and bacterial cells were 10 pg/uL
and 5 CFU/mL, respectively, which were more sensitive than with standard PCR. In addition, this method was
shown to be highly specific, as non-PRSA bacteria negligibly interfered with PRSA detection. These results
indicated that a novel, effortless and reliable PSR assay developed in this study has potential application in the
screening for penicillin-resistant of S. aureus in hospitals and communities.

Keywords Staphylococcus aureus, Polymerase Spiral Reaction, penicillin, gen blaZz
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