PHAT TRIEN PHAN UNG PCR DA MOI
PHAT HIEN CAC NHOM SALMONELLA TYPHI, S. PARATYPHI AVA S. PARATYPHI B

TOM TAT.

Phéan tng PCR d& dwoc tng dung réng réi trong
phét hién tac nhan gay bénh trong cac mau bénh pham
sinh hoc. Trong nghién ctru nay ching téi da chuén héa
didu kién phan ting PCR da méi (mPCR) phét hién trinh
tw trong b6 gen cta cac nhém Salmonella serovars
Typhi, Paratyphi A and B. Két qua cho théy didu kién
luan nhiét chuan c6 hiéu qua thuc hién phan tmg mPCR
la 35 chu ky (94 C x 30 giéay, 57°C x 45 giay, 72°C x 45
giay). Ngu’o’ng phan tng mPCR & gici han cho phép la
1,2x 10° ng DNA mau chuan

Tir khéa: PCR da mdi, mPCR, Salmonella,

Development of a multiplex PCR assay for
detection of groups of Salmonella typhi, S. paratyphi
A and S. paratyphi B

SUMMARY

PCR amplification has been widely applied for the
detection of pathogens in biological material. In this
study, we optimised a multiplex PCR (mPCR) assay to
detect specific target sequences in the genomes of
Salmonella Typhi, Paratyphi A and B. The result showes
that mPCR assay was cycled under the following
optimised conditions at 35 cycles of 30 sec at 95°C, 45
sec at 57°C and 45 sec at 72°C. The limited DNA
templet for positive mPCR assay was 1,2 x 1 0 ng DNA.
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NGUYEN LiNH TOAN va céng su
Hoc vién Quéany

DAT VAN BE

Salmonella 1&n dau tién dwoc phan lap & My vao
nam 1885 béi Salmon va tén goi clia né dwoc bat ngudn
ty d6. Salmonella 1a vi khudn dwong rudt entero-
bacteriaceae co hon 2400 kidu huyét thanh. Pay 1a truc
khudn Gram am, thwéng bat mau & hai dau, kich thuée
khodng 0,6 - 2,0 um, di ddng nhd nhidu 16ng xung
quanh than (trtr S.gallinarum va S.pullorum). Salmonella
c6 khoang 2500 kiéu khang nguyén, cac kiéu khang
nguyén dwgc chia dwa trén 3 loai khang nguyén chinh la
0, H, Vi (1-3). Co ché gay bénh cta Salmonella qua
dudng tiéu héa, truc khudn xam nhap vao co thé qua
ducyng miéng. Sau khi xuyén qua hang rao acid da day, vi
khuan di dong vé phia rudt non va sinh san & do, tlep tuc
chui qua mang nhay va vao thanh ruét. Cac té bao
Paneth clia niém mac ruét tiét ra mét loai peptide c6 tinh
chéng lai sy xam nhap cla tac nhan gay bénh. Sy xam
nhiém Salmonella vao co thé vat chi va gay bénh voi
biéu hién phd bién nhét 1a gay tiéu chay, doi khi gay bénh
la thwong han va phé thwong han. D& gay bénh,
Salmonella can phai xam nhiém thanh céng vao bén trong
thanh ruét, thich nghi va vo hiéu hoa hé théng phong vé
cla vat chd, sau d6 nhan I&n va phat tan dén cac mod
dich. Salmonella dwoc goi tén theo kiéu huyét thanh: S.
typhi, S. enteritidis, S. Typhimurium...Cac kiéu huyét
thanh gay bénh chi yéu ndm trong S.enterica | (4-6).
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Hién nay, cé nhiéu phuong phdp chan doan
Salmonella nhw phwong phap nudi cdy phan lap, mién
dich hoc, sinh hoc phan t& nhw PCR don mdi, PCR da
mdi, real time PCR... V&i d& nhay va dé dac hiéu cao
phwong phép sinh hoc phan t& rat c6 gia tri trong chan
doan chinh x4c mam bénh trong cac mau bénh pham (2-
8). Trong nghién ctru nay ching t6i t6i wu héa diéu kién
phan tng PCR da mbi chdn doan mét sb kiéu huyét
thanh clia Salmonella gay bénh & ngudi.

POI TUONG VA PHUONG PHAP

1. Vat liéu va déi twong nghién civu.

Vi khuan Salmonela. Cac ching Salmonella gay
bénh thwong han gébm Salmonella typhi, Salmonella
paratyphi A va Salmonella paratyphi B dwoc tang sinh
qua dém trén moi trwdng chuyén biét lam panel mau
chuén @& xac dinh diéu kién chuan cha phan (rng mPCR.

-Kit tach va tinh sach DNA: dung bd kit tdch DNA
clia hang QlAgen

2. Phwong phap nghién ctru

2.1. Tang sinh va nuéi cay vi khuan. Céc ching
Salmonella dwgc nuodi cAy va ting sinh trén méi trudng
chuyén biét, tach tinh sach DNA lam panel m&u chuén.

2.2. Tach va tinh sach ADN vi khuan. Méi truéng
sau tang sinh dwoc tach DNA dung bd kit cda hang
QIAgen Qui trinh tach tinh sach theo huéng dan cda
nha san xuat (www1. qlagen com). Néng d6 DNA va bao
quan & -20 °C dén khi str dung.

2.3. Cac primer xac dinh cac Salmonella gay
bénh.

Bang 1. Trinh tw primer cla phan &*rng mPCR phat
hién cac nhém Salmonella (2)

) Kich .
Tén Trinh ty (5- 3) thuge | oM
moi Sal.
(bp)

Hfor | ACTCAGGCTTCCCGTAACGC

Ha-rev | GAGGCCAGCACCATCAAGTGC 423 SalT
Ho-rev | GCTTCATACAGACCATCTTTAGTTG | 551 | Sal. paraA
Hdrev | GGCTAGTATTGTCCTTATCGG 7‘;3()(2d()j)°r Sal. para.B

2.4. Thanh phan phan (rng mPCR xac dinh cac
Salmonella gay bénh.

Bang 2. Thanh phan phan (*‘ng mPCR phat hién 3
nhom Salmonella gay bénh

1T Thanh phan Nong do Thé tich (ul)
1. Nwéce khir ion 16,35
2. | Bém gdbm MgCly(10X) | MgCly: 1,5mM 2,5
3. dNTPs 2,5mM 2,0
4. | M®6i H-for, Ha-rev, Hb- | 10pmol/ m&i mdi 2,0
rev, Hd-rev,
5. Taq DNA polymerase 0,75Ul 0,15
(NEB)
DNA tdng sb 3
Téng sb (ul) 25

3.5. Phwong phap toi wu hoa cac dieu kién toi wu
cua phan &rng mPCR.

Tién hanh noi dung nghién clru nay, phan tng PCR
dwoc cb dinh cac diéu kién khac chi cho mot digu kién
tham do thay ddi. S dung hé théng PCR ¢ chuong
trinh gradient @& thwc hién phan rng mPCR v&i cac cap
mdi d&c hiéu theo qui trinh trén sau d6 dwa vao két qua

dé& danh gia diéu kién ti wu ciia phan irng mPCR.

KET QUA

1. Téi wu héa nhiét d6 gan méi phan rng PCR da
mdi phat hién cac nhém Salmonella

T6i wu hoa nhiét do gan mdi phan (rng mPCR dbi v&i
la Salmonela typhi, S. paratyphi A, S. paratyphi B géy
bénh & ngudi, ching t6i thuc h|en gradlent nhiét trén may
|Cycler v&i gidi nhiét do tir 49 % @én 60 °C twong trng
cac didm dat nhiét 1a; 49; 5,4; 52,8; 54,3; 55,7; 57,2; 58,6
va 60 °C. DNA mAu duoc tach tir cac chling chuén Sal.
typhi, Sal. P-A va Sal. P-B sau khi téng sinh nudi cly. Két
qua cho thay trén anh dién di san pham PCR rd nét nhat
& cot sb 6 tucyng trng nhiét do gan mdi 57,2 °C phat hién
ddng thevi cac nhém Salmonella néu trén (Hinh 1).

Sal. P-B —, — 700bp

Sal. P-A —
T 500bp

Sal. T

Hinh 1. San phdm mPCR phat hién Salmonella
typhi, S. paratyphi A va S. paratyphi B tim nhiét do
gan méi. M: thang chuan DNA, 100bp; cot 1-8: nhiét do
gan mdi twong rng 49; 5,4; 52,8; 54,3; 55,7; 57,2; 58,6
va 60 °C. Trén anh dién di san pham PCR ré nét nhat &
cotsb 6 twong tng nhiét do gén moi 57,2 oc.

2. Téi wu héa thei gian gan primers phan trng
PCR da méi phat hién cac nhém Salmonella

T6i wu héa thoi gian gén primer cla phan (rng
mPCR dbi v&i cac gen dich clia Salmonela typhi, S
paratyphi A, S. paratyphi B gay bénh & ngwdi. Phan (rng
mPCR dwogc thye hién gradient nhiét trén may iCycler
voi gidi thdi gian gan maoi tir 30s, 45s, 60s va 90s trén
cac DNA mau chuan dwoc tach tlr cac ching chuén Sal.
typhi, Sal. P-A va Sal. P-B sau khi ting sinh nudi cy.
Két qua cho thdy san phdm mPCR rd nét nhét voi thei
gian gén méi 45 giay (Hinh 2, cot 2).

Hinh 2. San pham mPCR phat hién Salmonella
typhi, S. paratyphi A va S. paratyphi B tim thoi gian
gan méi. M: thang chuén DNA 100bp; cét 1-4, tuong
trng thoi glan gan mai 30, 45, 60 va 90 glay, thi nghlem
cho thay san phdm mPCR rd nét nhat & thdi gian gén
moi 45 giay (cot 2).

Nhw vay, chu trinh ludn nhiét cé hiéu qua dé thuc
hien mPCR phat hién déng thoi Salmonela typhi, S
paratyphi A, S paratyph/ B la 01 chu ki 94 °C X 5 pht,
35 chu ky 94°C x 30 giay, 57 °C x 45 giay, 72°C x 45
giay) va 72 "C x7 phdut.
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3. Ngwéng phat hién cia phan rng mPCR phat
hién Salmonela typhi, S. paratyphi A, S. paratyphi B
gay bénh & ngwoi.

Dé thwe hién phan ng mPCR tim gi6i han t6i thidu
phan *ng PCR c6 thé phat hién dwoc cac ching
Salmonella, ching t6i hoa Ioang néng do6 DNA mau
chudn gidm dan. Két qua & ndng do 1, 2x10°® ng DNA
phan (rng mPCR con dwong tinh v&i déng théri ca cac
chiing Salmonella typhi, S. paratyphi A va S. paratyphi B
gay bénh & nguoi (Hinh 3).

1,2x10! 102 107 10% 105 10fng

Hinh 3. Nguaﬁvng phat hién vé&i nong do toi thieu
DNA Salmonella cia phan rng mPCR. Cét 1: thang
chuan DNA, cét 2: chirng am cot 3-9: tu’cyng rng VoI
cac ndng do 1,2 X107, x10°2, x107, x10™, x10°, 1,2x10°
ng DNA.

4. Ket qua thwc hién phan rng mPCR trén cac
panel mau chuan cac Salmonela typhi, S. paratyphi
A, S. paratyphi B gay bénh & ngu’iwi

Danh gia kha nang phat hién cta phan rng mPCR
chung téi thwc hién trén cac panek mau chuan cac
Salmonela typhi, S. paratyphi A, S. paratyph/ B. Méi
ching thyc hién 4-5 mau song song, két qua cho thay
100% cac mau déu cho san phdm PCR dung kich
thwéc, dién hinh va khong cé band DNA phu (Hinh 4).

Sal. typhi Sal. paratyphi A Sal. paratyphi B

Hinh 4. San phdm mPCR phat hién Salmonella
typhl S. Earatyphl A va S. paratyphi B trén cac panel
mau chuan. M: thang chuidn DNA 100bp.

BAN LUAN

-Nhigt dé gan méi. Trong phan (ng mPCR nhiét do
gan m0| la mot thong so dac biét quan trong Nhiét do
gan moi phu thudc vao kich thwéc clia moi, nhigt do
nong chay cta moi (Tm), nhitng mdi ngén (18-24bp) va
phan trdm GC chiém 35-60% nhiét d6 gan moi vao
khoang 55- 58°C hoac cao hon. Nhung moi dai (28-
30bp) cho phép phan u’ng thwe hién & nhiét 6 gén moi
cao hon va it cd san pham phu hon. Phan irng mPCR
(PCR da mbi) la mét dang ctia PCR théng thwdng, trong
do dung tw hai cép mai tr& 1én nhan cac doan gen hodc
mét doan gen cla cac kiéu gen khac nhau, hodc cac
mam bénh khac nhau trong cung mét phan ¢ng PCR.
Déi V@i vGi phan ung PCR da moi, yeu té quan trong la
cac mdi. Cac bd mdi can dwoc thiét ké tranh khéng bét
cap v&i nhau do c6 trinh tw bd sung, khodng nhiét do

Tm chénh nhau khéng nhiéu hodc twong duwong vé ty 1&
GC. Sau d6 la diéu kién ctia phan rng PCR déng vai trd
quan trong d6 la nhiét dd gdn méi, thoi gian gan mai,
néng dé MgCl... méc du nguyén li PCR kha don gian,
nhwng khéng cé cong thirc chung cho mét phan (rng
PCR da méi cu thé nao. Vi vay, khi thwc hién phan &ng
PCR da méi chiing ta phai tw nghién ctru thdm do, tim
kiém qui trinh phi hop khi 4p dung cu thé. Hay néi cach
khac qui trinh thwc hién phan tng PCR da méi xac dinh
nhiéu doan gen hodc nhiéu mam bénh nao d6 can phai
chuén héa diéu kién phan (ng va cu thé hoa tirng budc
m&i thwe hién thanh céng cho hiéu qua phat hién cao.

Thuc hién tdi wu hoa diéu kién phan (rng mPCR phat
hién cac nhom Salmoncila typhi, S. paratyphi A va S.
paratyphi B gay bénh & nguoi. Trwdc tién ching toi tim
nhiét d6 va thdi gian gan mdi phu hep cho phan rng
PCR da méi dbi véi cac gen dich cla cac nhém
Salmonella nay. Ky thuat nay dwoc thwc hién st
chuong trinh gradient nhiét trén may iCycler. Két qua
cho théy nhiét d6 gan méi tbt nhat cho san phdm PCR r6
nét clia b6 kit mPCR phat hién cac nhém Salmonella
typhi, S. paratyph/ A va S. paratyphi B la 57°C. Két qua
nghlen ctru cla chung téi so v&i mét sb tac gla cong bé
gan day khi nghién ctru phat hién cac nhém va giai doan
2 nhiét do nay tang Ién 60 °c (2- 5)

-Thoi gian duy tri nhiét d6 gan méi. Theo quy trinh
chuén ctia phan (rng PCR cac méi cé do dai tir 18-30bp
thuwdrng can thoi gian duy tri gdn méi tir 30 gidy dén 90
gidy. Cac mdi nghién ctvu clia chung téi kich thuéc tir
20 dén 25bp, nén khi téi wu thir v&i cac khoang thei gian
duy tri lAn lwot la 30gidy — 45giay — 60giay — 90giay. Tai
khodng th&i gian 45 giay ddng thei cd 3/3 méu chuan
cho san phdm PCR d&c hiéu va ré nét hon so véi cac
thdi gian khac. Vi vay chung t6i Iwa chon thoi gian 45
giay la phu hop va ap dung cho cac 1an chay sau.

-Nguwong phat hién cia phan tvng mPCR trén
panel mau chuan Salmonella. Phan (rng PCR da dwoc
nhiéu tac gid chirng minh la c6 d6 nhay va dic hiéu rat
cao khi phat hién cac nhém Salmonella gay bénh.
Nghién ctu clia Nga va Cs, (2010) kha nang phat hién
Salmonella paratyphi A t&r 39-60 copies/ml mau,
Salmonella typhi 1a 600 copies/ml. Bing dinh lwong vi
khuan trong mau, Wain va CS., (1998) chirng minh 25%
bénh nhan thwong han cé it hon 0,1 cfu/ml va chi 1%
xét nghiém dwoc sb cfu/ml Ién hon 100 vi khuan trong
mau. Trong nghién ctru nay cho thdy mPCR phat hién
1,2x10° ng DNA Salmonella mau chuén (8).

KET LUAN

Phan (rng mPCR v&i cac cap mdi déc hiéu cho phép
chan doan phan biét cac nhom Salmonella typhi, S.
paratyphi A va S. paratyphi B gay bénh. Chu trinh luan
nhiét c6 h|eu qua thwc hién mPCR la 35 chu ky (94°C X
30 giay, 57°C x 45 giay, 72 C x 45 gidy), nguwdng phat
hién cho phép la 1,2 x 10°® ng DNA
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