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I. PAT VAN DE

PCR 1a mot k¥ thuat phd bién trong sinh hoc phén tir nhdm nhén ban (tao
ra nhiéu ban sao) mot doan DNA trong dng nghiém mo phong bd may sinh tong
hop DNA ciia té bao song. Ky thuat nay dugc sir dung rong rai trong cac nghién
ctru sinh hoc va y hoc phuc vu nhiéu muc dich khac nhau, nhu phat hién cac
bénh di truyén, nhan dang van tay DNA, chuan doéan nhitng bénh nhiém trung,
tach dong gene, va xac dinh huyét thong. Cac ap dung cua né hién nay trong
nhiéu lanh vyuc da va dang lam dugc nhiing két qua that sy ky di€u, da lam cho
cac cong trinh nghién ctru sinh hoc phan tir tr& nén nhe nhang va dé dang hon
gap nhiéu 1an so véi trudce kia. Néu trudc diy mot thir nghiém sinh hoc phén tir
phai kéo dai hang tudn, tham chi hang thang, thi nay ciing thi nghiém c6 cing
muc dich nhu vay, voi PCR chi thyc hién trong vai ngdy. Néu trude diy co
nhitng muc dich thi nghiém khong thé thyc hién dugc, thi ngay nay véi PCR
muc dich nay lai co thé thuc hién duge mot cac dé dang. Chinh nho PCR ma
ngay nay, sinh hoc phan tir ¢a lam dugc nhitng budc tién nhay vot trong moi
lanh vyc. Vay co thé noi khong ngoa 1a PCR da thyc sy [am mot cude dai cach

mang trong sinh hoc phan tu.
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II. TONG QUAN
A. Phuwong phap PCR
1. Dinh nghia

Phuong phap PCR (polymerase chain reaction) 1a phwong phap khuéch
dai nhanh nhiéu ban sao cic doan DNA ma khong qua tao dong. Phuwong phap
nay dugc Kary Mullis dua ra nam 1985 va Saiki hoan thi¢én ndm 1988. Phuong
phap PCR duoc thyc hién hoan toan trong cac eppendoff va trong thoi gian ngan
ta c6 thé thu nhan rat nhiéu ban sao DNA. Ky thuat PCR c6 thé duogc ung dung
trong nhiéu linh vuc: chan doan, xét nghiém cac tac nhan vi sinh vat gay bénh,
x4c dinh gi6i tinh cta phoi, giai ma di truyén, tao gidng mdi véi cac dot bién
dinh huong, nghién ctru sy tién hoa cua sinh véat & muc do phan tu,....

2. Nguyén tic ciia k§ thuat PCR

K¥ thuat PCR (polymerase chain reaction) 1a mot phwong phéap tong hop
DNA dua trén mach khudn 1a mot trinh tu dich DNA ban dau, khuéch dai, nhan
s6 luong ban sao cta khudn nay thanh hang triéu ban sao nhd hoat dong cua
enzyme polymerase va mot cap mdi (primer) dac hiéu cho doan DNA nay.

Primer 13 nhitng doan DNA ngan, c6 kha ning bat cip bd sung véi mot
mach cua doan DNA khudn va nho hoat dong cua DNA polymerase doan primer
nay duogc kéo dai dé hinh thanh mach méi. K¥ thuat PCR dugc hinh thanh dua
trén dac tinh nay cia DNA polymerase, doan DNA nam gitra hai primer s& duoc
khuéch dai thanh sé luong 16n ban sao dén mirc c6 thé thay duogc sau khi nhuém
bﬁng ethidium bromide va c6 thé thu nhan doan DNA nay cho cac muyc dich
khac nhau bing céc thao tac trén gel. Nhu vay, dé khuéch dai mét trinh tr DNA
xac dinh, can phai c6 nhiing thong tin tdi thiéu vé trinh tu cia DNA, dic biét 1a
trinh ty base & hai dau doan DNA du dé tao céc primer bd sung chuyén biét
(trich dan boi H5 Huynh Thuy Duong, 2003).

Phan tng PCR gdm nhiéu chu ky lap lai ndi tiép nhau. Mdi chu ky gém 3
budc nhu sau :
Buwéc 1: (Bién tinh tach déi soi DNA, denaturation)

Giai doan nay dugc thyc hién & nhiét do cao hon nhiét dd nong chay cua

phan tir (94 — 95 °C) trong vong 30 gidy dén 1 phut, lam cho phan tir DNA mach
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kép tach thanh 2 mach don. Chinh 2 mach don nay dong vai tro 1a mach khuon
cho sy tong hop 2 mach bd sung méi.

Budc 2: (bt cip, annealing)

Trong budc nay ¢ nhié¢t do dugc ha thép hon nhiét do nong chay (Tm) cua céc
primer, cho phép cac primer bt cip voi mach khudn. Trong thuc nghiém nhiét
d6 nay dao dong trong khoang 55 — 65 °C. Tuy thudc vao Tm cua cc primer ma
thoi gian bat cip kéo dai tir 30 — 60 giay.

Budce 3: (kéo dai, elongation — extension)

Nhiét do duoc tang 1én 72 o°C gitp cho DNA polymerase hoat dong tot nhat.
Duéi tac dong ctia DNA polymerase, cac nucleotide 1an lugt gin vao primer theo
nguyén tic bd sung véi mach khudn. Thoi gian cia giai doan nay tuy thudc vao
d6 dai cua trinh ty DNA khuéch dai, thuong kéo dai tir 30 gidy dén vai phut.

Su khuéch dai nay co thé duoc tinh nhu sau:

Téng lugng DNA khuéch dai = m x 2"

m: La sb ban sao ctia chudi ma hoa.

n: La s6 chu ky.

Nhu vay, qua mot chu ky nhiét, mot DNA dich da dugc nhan ban thanh hai ban
sao; va néu chu ky nay duogc lap di lap lai lién tuc 30 dén 40 1an thi tr mét DNA

dich da nhan ban duoc thanh 2°° dén 2* ban sao, tirc 1a dén hang ty ban sao.
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3. Cic yéu t6 anh huéng dén phan ing PCR
3.1. DNA miu
Phan tmg khuéch dai t6i wu xay ra trén DNA that tinh sach. Nhiéu ky
thuat chan doan béng PCR van dat két qua tdt voi DNA thu nhan duge truc tiép
tir dich chiét té bao. Luong DNA méu st dung ciing c6 xu huéng giam (1pg
xudng con 100ng) voi viée sit dung cac DNA polymerase c6 hiéu qua cao. (trich
dan boi H6 Huynh Thuy Duong, 2003)
3.2. Enzyme
Taq polymerase chiu nhi¢t dugc tach chiét tir vi khuan séng & cac sudi
nuéc néng Thermus aquaticus. Enzyme nay khoéng bi pha v& & nhiét do bién
tinh. Ngay nay, nhiéu polymerase chiu nhiét khiac duoc dua ra thi trudong voi
nhiéu chirc nang chuyén bi¢t va hoan thién hon.
3.3. Primer va nhiét do lai
Primer 14 chia khoa quan trong cho sy thanh cong hay thét bai cia mot thi
nghi¢ém PCR. Néu primer dugc thiét ké mot cach chinh xac thi thi nghiém s¢€
mang lai két qua vé su khuéch dai cia mot manh DNA don. Viéc lwa chon
primer can tuan tha theo mot sb nguyén tic sau:
- Do dai cia doan moi khoang ttir 17-30 Nu. Cac doan mdi khong nén chura hon 3
Nu gidng nhau xép lién tiép.
- Ty 18 GC 1y tuéng trong doan modi vao khoang 50% dé nhiét d¢ bat cap cua
doan moi 1a khong qua thap.
- Hai doan mdi khong dugc c6 trinh ty Nu b sung 13n nhau.
- Nhiét do luc bat dau phan Gmg, nghia 1a luc di cho enzyme tong hop DNA vao,
khong nén thép hon nhiét d6 bét cap cap cua doan mdi.
- Nhiét do nong chay cia 2 moi khong nén cach nhau qua xa, vi néu su chénh
léch nhié¢t do lon thi primer ¢c6 Tm cao hon s& bét cap khong dac hiu, con
primer ¢ Tm thap hon s& khong thé lai dugc voi DNA.
- Poan gene can khuéch dai khong nén 16n hon 3kb va chiéu dai Iy tuéng 1a nho
hon 1kb.
- Vi tri ddu 3’ cua primer rat quan trong trong viéc kiém soat hién tugng

“mismatch” — bét cap khong dac hiéu. Can tranh trinh tu A hay T ¢ dau 3°, ma
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thay vao d6 1a G hodc C vi mdi lién két hydro gitta G — C manh hon A — T s&
bao dam cho sy bat cap dac hiéu.
3.4. Cac thanh phan khac

a. Nong dd dNTP (cac deoxynucleotide triphotphat)

Nong d6 dNTP thuong duge sir dung 1a 20 — 200 pM. Nong do cao hon
dé dan dén sy khuéch dai “ky sinh". Bén canh do, sy can bang trong thanh phan
cac dNTP ciing anh huong dén phan ing PCR. Sy mét can bang trong thanh
phan cac dNTP s& lam ting céc 18i sao chép ctia DNA polymerase.

b. Nong d9 MgCl,

Nong d6 MgCl, ciing 1a mot nhan té anh hudng manh dén phan tmg PCR.
Mg®" rit can cho qua trinh lién két cac dNTP, xuc tic cho enzyme Taq
polymerase, 1am ting Tm cia DNA mach kép. Mg®" 1a Co — factor cua Taq
polymerase nén néu lugng Mg*" qué thip thi Taq polymerase s& khong thé hoat
dong binh thudng trong giai doan kéo dai (Bui Chi Btru va Nguyén Thi Lang,
1999), han ché qua trinh kéo dai. Nguogc lai ndng d6 Mg®" cao sé& gitip 6n dinh
day d6i DNA va ngan ngira su bién tinh hoan toan (do sy m¢ day d6i DNA) cua
san pham trong mdi chu ky, 1am cho san phdm PCR it di; dong thoi, ¢6 thé lam
cho hién tuong bét cip gia xay ra 6n dinh hon va cho ra nhiing san phim mong
mudn véi s6 lugng quéa 16n nhung muc do chuyén biét thap.

c. Dung dich dém

Mot néng dd cao cua dung dich dém PCR duogc st dung dé tang cuong
hiéu qua cho phan tmg PCR. Sau day 1a dung dich dém PCR duoc xem 1 tét hon
ddi voi cac dém dang c6 madt trén thi trudong

- 16,6 mM ammoniumsulfate

- 67,7 mM TRIS — HCI, pH 8,89

- 10 mM beta — mercaptoethanol

- 170 microgams/ml BSA

- 1,5 -3 mM MgCl,

d. S6 lwgng chu ky ciia phan img PCR

Trong thyc té s6 chu ky cho mot phan tng PCR khéng nén vuot quéa 40.

S& di nhu vay vi phan tng PCR dién tién qua hai giai doan :
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- Giai doan dau: S6 luong ban sao ting 1én theo cap s6 nhan, ti 1& v6i lugng mau
ban dau.

- Giai doan sau: Hi¢u qua khuéch dai giam hén do su phan huy va can kiét cac
thanh phan cua phan tmg, sy xuit hién cac san pham phy @c ché phan Gng, hoic
cac ban sao vira dugc tong hop khong két hop voi moi ma bét cip véi nhau.

S6 chu ky cho mét phan tmg PCR tuy thudc sb lugng mdu DNA ban dau.
Néu s6 lugng mau ban dau 1a 10° thi can 25 — 30 chu ky. Néu s lugng mau ban
dau 1a 10% — 10° thi s6 chu ky phai 1a 35 — 40 chu ky.

4. Ung dung cia PCR
Hi¢n nay thanh tyu cia PCR mo ra nhiéu trién vong cho sinh hoc phan tr voi
nhiéu tmg dung trong sinh hoc, y khoa, nong nghiép, kiém nghiém vi sinh vat
gy bénh: thyc pham, bénh pham, my phim, nude, phat hién phap y... Xin dua ra
mot vi du sau:
Phat hién Clostridium perfringens & bd bang PCR

Gioi thiéu

Clostridium perfringens 13 mot tac nhan gy bénh phan bd rong biét 1a
gdy ra nhiéu bénh cta con nguoi va dong vat. Pong vat trong nudc dang dugc
biét 12 ngudn ctia ngd doc thyc pham con ngudi; dé giam hodic loai trir nguy co
nay, chién luoc phai dugc phat trién dé ngin nglra dong vat bi nhiém bénh tir
chudi thire &n in vao.

C. perfingens san xuat nhiéu loai doc t6: alpha, beta, epsilon, va iota dugc
coi 1a doc t chinh va duoc sir dung dé nhom vao nam loai A, B, C, D, E. va doc
t6 Alpha dugc san xudt boi tit ca cac ching va tham gia vao bénh sinh bénh.
Nguoi ta sir dung PCR béng cach st dung bd moi dé phat hién sy hién dién ctia
gen ma hoa chat doc alpha.

Vit liéu va phwong phap

Chuén bi mau
1 dén 5 khuan lac C. perfringens 1ay tir BHI blood agar cultures duoc ly tdm
13000 vong/phut trong 5 phut, va phan tia dugc hoa trong 50 pl 10mM Tris-
HCI, pH 9.0, 50 mM KCl, 2% Triton X-100. Hon hop dugc vortex, dun sdi trong
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10 phut dé ly giai té bao, ly tim 13000 vong/phut trong 2 phut, va 5 pl dich noi
dugc dung la khudn.
Polymerase chain reaction — PCR
Moi oligonucleotide Alpha toxin gen (cpa) da dugc lya chon tur trinh tu
(19): 5 GCT AAT GTT ACT GCC GTT GACC 3 va 3 TCT GAT ACA TCG
TGT AAG 5. Phan tng PCR duoc thuc hién & mot thé tich cudi cing 50 pL véi
cac thude thir sau day: 10 mM Tris-HCI, pH 8,3, 50 mM KCI, 50 mM MgCl ,,
200 (] ANTP M, 10 pmol ctia mdi mdi, 2U Tag DNA polymerase , va 5 pl cia
mau DNA.. Hon hop duge U trong mot thermalcycler PTC-200 DNA Engine.
Mau duge bién tinh & 95 ° C trong 5 phut va sau d6 thuc hién 35 chu ky gom 1
phut tai 94 ° C, 1 phut tai 53 °C, va 1 ¢ phat 72 ° C, vé1 mdt chu trinh moé rong
hon nira trong 10 phut & 72 ° C. C. perfringens type A ATCC 3624 dugc dung
nhu ddi chting duong va nudc 13 ddi chtimg am.
Dién di
D6i voi nhitng phat hién cua cac san pham PCR, 10 p L miu DNA
khuéch dai da duoc kiém tra bang dién di trong 2% agarose gel voi TBE 0,5 X
(0.045M Tris-borate va ImM EDTA, pH 8,0) chay buffer. Gel da dugc nhudém
mau véi 0,5 p g / ml ethidium bromide. Kich thudc phan tir dugc xac dinh dya

trén mot thang danh dau 100 bp khéi lugng phén tir.
Céc san pham phan tng duoc phan tich va chup anh duéi tia UV.
Két qua

Tong cong c6 89 chung C. perfringens dwge dinh type sir dung PCR. Gen
ma hoa alpha-toxin (cpa) da dugc phat hién (loai A ATCC 3624) va trong tat ca

cac chung dugc phan 1ap
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Figure 1. Detection of C. perfringens alpha toxin gene amplified by PCR. M= 100 bp
molecular weight marker ladder; 1-5= clinical samples; 6= C. perfringens ATCC 3624 (Type
A 7= negative control.
Trong nghién ciru genome hoc
Nhan ban vo tinh véi PCR.
Phat hién cac khiém khuyét gene
DPinh type cac mo
Phat hién céc vi sinh vat gdy bénh
Recombinant PCR.
K§ thuat footprinting Dnasel.
HLA DNA (céc khang nguyén bach cdu ngudi)
B. Phuwong phap RT-PCR
1. Phuong phap

RT- PCR (reverse transcriptase polymerase chain reaction) la mot phuong
phap ding dé khuyéch dai cDNA duoc tao ra tir RNA dya vao dic tinh phién ma
nguoc. RT- PCR thudng dugce sir dung dé tao ra thu vién cDNA (complementary
DNA) 16n tir mdt luong rit nhd mRNA, st dung trong vi¢c nhan biét cac dot
bién va da hinh dya vao nhiing trinh ty phién ma ngugc va str dung trong viéc
dinh lugng muc d phan tir cua gene. Ngoai ra, RT- PCR con ¢c6 mot ung dung
quan trong nita d6 13 chiing dugc sir dung trong viéc chan doan cac bénh do virus
RNA.

2. Nguyén tic

Trong k¥ thuat RT-PCR c6 su tham gia cta 2 loai enzyme tong hop chudi
oligonucleotide: enzyme phién ma ngugc ( reverse transcriptase) va DNA
polymerase. Enzyme reverse transcriptase can cho qua trinh tong hop soi cDNA

tir RNA va enzyme can cho sy tong hop soi DNA tir cDNA. Do enzyme reverse
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transcriptase chiu nhiét kém nén qua trinh phién ma nguoc dé tao ra cDNA phai
duoc thuc hién & nhiét do thép (thuong khoang tu 42-450C). biéu nay gay ra
nhiing tré ngai:
- Sy tao thanh cac san pham khuéch khong mong muén do su bét cip khong
dac hi€u cua cac primers.
- Giam hiéu qua kéo dai chudi gen do sy hinh thanh RNA céu trac bac hai.
Tuy nhién nhitng tr& ngai nay c6 thé dwoc giai quyét nho vao viée sir
dung enzyme DNA polymerase chiu nhiét duoc chiét tir vi khuin Thermus
thermophilus. Enzyme nay trong nhiing diéu kién nhét dinh, c¢6 dic tinh sinh hoc
dic biét 1a c6 thé thuc hién cung lic 2 chirc nang: chlic nang cua reverse
transcriptase va chic nang cia DNA polymerase.
3. Ung dung
Chén doan bénh 16 mém long moéng & gia sic: Sit dung ky thuit sinh hoc
phan tir RT- PCR
L& mom long méng 1a mot bénh virus cap tinh 1ay lan rat nhanh & dong
vat. Loai dich bénh nay tai nuéc ta van chua tim ra dugc phuong phap chan
doan, diéu tri thich hop. Méi day, Vién Thii y qudc gia (Bo NN&PTNT) két hop
cung Vién Cong nghé sinh hoc (Trung tam Khoa hoc tu nhién & cong nghé qubc
gia) dd nghién ctru thanh cong phuong phap chan doan bénh méi bang ki thuat
sinh hoc phan tir giip ngudi chan nuodi sdém phat hién va phong trir bénh kip thoi
cho vat nuoi.
Nguyén liéu va phwong phap tién hanh RT- PCR
TS. T6 Long Thanh- Pho Bo moén Ho4 sinh mién dich bénh ly (Vién Thu
y) cho biét: “Phuong phap chan doan bénh 16 mém long méng phd bién hién nay
& nudc ta van 1a nhin bang mat thudng hay ding kit ELISA nhdp ngoai. Céc
phuong phap nay vira khong chinh xac, chi phi lai cao, dung ky thuat RT- PCR
s& c¢6 nhiéu vu diém hon”.
Nguyén liéu tao dugec RT- PCR gom: mau ARN chiét tach tir bénh pham
nghi 16 mom long méng ciia Viét Nam. Mau bénh phidm ¢ bo nghi mic bénh thu

thap tr quéc té gém 3 mau. Céc loai hoa chét, vat liéu can thiét dé tién hanh
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phan tmg, tach dong va mét sb cip moi. Phuong phap tao RT- PCR gdm 5 budc

khéc nhau:

- Tach chiét ARN tir bénh pham biéu mo

- Tao ADN bang phan tmg sao chép nguoc

- Gay phan tmg bang PCR véi cac cip moi

- Kiém tra san phdm

- Tach dong va giai trinh trinh ty san pham.
RT- PCR cho dp chinh xdc cao

Hién chung ta dang c¢6 3 phuong phap chan doan dinh type giy bénh 16
mom long moéng thuong duge ap dung 1a phuwong phap két hop bo thé, phuong
phap ELISA va RT- PCR. Hai phuong phap diu méi chi dimg lai ¢ viéc tra 10i
cau hdi type gay bénh thudc loai gi. Phuong phap RT- PCR khong dung lai ¢ do,
chung con c6 thé phan biét dugc sy khac biét bién ching cé trong bénh pham da
xac dinh c6 cung mdt type huyét thanh, thong qua viéc dinh chudi cic san phém
PCR va so sanh trinh ty doan ADN véi céc trinh tw ADN khéc cta virus 16 mom
long méng duoc chira san trong ngan hang dir liéu gen.

V6i nhimg vu diém ma RT- PCR mang lai, dén nay Vién Thu y da tién
hanh 1am chén doén thi nghiém tai mot s6 dia phuong trén mot s6 con vat nhu
trau, bo, lon, dé, ctru... Thong thuong thoi gian chan doan bénh phai mét trén 10
gio dong ho dbi voi ki thuat soi bang mat, 5- 6 gio dbi voi ki thuat ELISA (k§y
thuat nay do nhay con kém va chi phi khé cao). Ap dung k¥ thuat RT- PCR vao
chan doan thoi gian d3 dugc rit ngdn xudng con 4- 5 gid v6i do chinh xéc cao,
an toan. TS T6 Long Thanh cho biét: "Binh thudng dé biét con vat c6 mic bénh
hay khong, chung ta phai doi dén khi chung phat bénh ra ngoai véi cac hién
tuong chay nudc bot & mém, miii hay nit toAc méng chan. Ky thuat RT- PCR
cho phép phat hién bénh ngay trong giai doan dau tién".

S di RT- PCR nhan biét dugc bénh nhanh nhu vay vi nho viée két hop
PCR voéi cip moi 1F/IR kha ning xac dinh cac type O, A, C va ASIA- 1 gay

bénh cua virus 16 mém long méng dién ra rat nhanh. Theo TS. T6 Long Thanh,
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khi tién hanh dung RT- PCR nhat thiét phai 1am trén 14 mau ARN vao cling mot
thoi diém. Tir ddy, chung ta tién hanh theo ddi cac thay doi ctia bénh 1y trén phac
dd diéu tri. Trong thoi gian nay chi cAn mot trong sd cac mau co su thay doi 1én,
xudng bét thudng 1a chung ta da c6 thé xac dinh duoc ngudn bénh.

Dung phuong phap nay nhat thiét phai c6 cac cap mdi vi tinh dic hiéu cia
chung. Ngoai cap mdi 1F/IR d3 duoc ap dung, nhiing cdp mdi khac nhu
P33/P38 (type O), P33/P87 (type A), P33/P40 (type C), P33/P74 (type ASIA- 1)
cling dong vai trd rat quan trong vi mdi loai c6 mdt loai phan tng da dang khac

nhau.

Ngoai ra con c6 cac ing dung nhu:

- Chan doan céc loai virus ARN nhu virus dich ta heo (Hog Cholera —
Classical Swine Fever), virus gdy hdi ching rdi loan sinh san va hé hap (PSSR)

- Str dung k¥ thudt RT-PCR ban dinh lugng (Semi quantitative Reverse
Transcript — Polymerase Chain Reaction) dé danh gia mirc d6 sao chép HIP &
mo ung thu biéu mé tuyén giap so sanh v6i mo giap lanh tinh.

Phan Thi Minh Phuong, Dai hoc Y Duoc Hué,
Tran Van Khanh, Ta Thanh Vin, Tran Thi Chinh, Dai hoc Y Ha Néi

- Phat hién virus cam H5N1 bang RT-PCR (Theo WHO — 2007)
C. Phuwong phap Real time PCR

1. Pinh nghia

K¥ thuat Real time PCR 1a mdt phuong phap khuéch dai gene va doc két
qua duoc thyc hién dong thoi trong cting mot éng hay mot giéng mau. Phuong
phép nay doi hoi phai c6 mot may luan nhiét dac biét, co thiét bi do cuong do
phat huynh quang tir giéng mau va dugc trang bi chuong trinh vi tinh cho phép
xtr 1y két qua, xac dinh sy bién d6i cuong do huynh quang trong timg phan Ung
khuéch dai.

2. Nguyén tic

Thuc chit hé thong Real time PCR gdm may ludn nhiét (PCR) duoc ndi voi may
quang phd huynh quang va may vi tinh.
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Quang pho huynh
quang e

Huynh
quang

Céc ky thuat PCR va ung dung

— Real-Time PCR cho biét két qua lugng DNA hinh thanh & ting thoi diém
trong sudt tién trinh phan ung

May lua

Real time PCR gdm hai qua trinh dién ra dong thoi: nhan ban DNA bang phan
tmg PCR va do d6 phat huynh quang ty 1 thuin véi s6 luong doan DNA tao
thanh.

A

»
»

3. Uu diém ciia Real-time PCR

- Nhanh

- Cho phép theo ddi tién trinh phan tmg va biét dwoc lugng DNA da tao thanh ¢
ting thoi diém.

- Khéng can dién di >>> tién hanh duoc nhiéu mau (gan 200 mau/ngay).

- Han ché tap nhiém.

- Bg nhay cao (3pg DNA).

- Luong mau bién dong (10-1010 copies).

- B4 lap lai cao (CV < 2,0%).

13



Céc k¥ thuat PCR va ting dung

4. Van dé d6i véi Real-time PCR
- Khong phan biét duoc tac nhan gy bénh con séng hay chét
- Boi hoi k¥ nang
- Thiét bi
5. Ung dung
K§ thuit Real time PCR chan déan sém HIV trén tré em
Eric Nerrienet
HIV/Hepatitis Laboratory
IP Cambodia, Phnom Penh
Néu khong ¢ sy tdm soéat sém nhiém HIV ¢ tré, BS Nhi Khoa phai cho
doi dén thang thir 15 dé co thé biét tinh trang huyét thanh hoc thuc sy cua tré
sinh ra tir ba me¢ HIV(+)
Néu tré khong dugc phat hién sém va diéu tri thude khang virus, tré co nguy co
tir vong 1a 50% trong 02 nim dau tién cia cudc sdng
K thuat kinh dién trong chan déan nhiém HIV & tré
- RT PCR/b-DNA: Gia thanh dat
- Nested-DNA PCR (gen: Gag, Pol va/hodc Env): Dit, ky thuat phuec tap
- Nuoi céy va phan lap virus: bit, ky thuat phuc tap, mét nhiéu thoi gian,Cﬁn
labo an toan muc do 3
- K¥ thuat real time PCR
Dé chan doan sém, gia thanh thp & tré sinh ra tir me nhiém HIV
* Phuong phap:
« K¥ thuat real time RT PCR thuc hién trén gene LTR (theo ANRS
protocol)
« M4u bénh phim:
« Huyét thanh ctia nhom tré dugc chan doan HIV (+) va nhém tré HIV(-)
o0 Campuchia (n=226) va Viét Nam (n=38)
* 145 tré em géi va 119 tré trai

« Do tudi tir 1-28 thang, do tudi trung binh 7,2 thang)
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Céc k¥ thuat PCR va ting dung

Ky thuat « Real-time PCR » cs 43 uhay, dc higu cao, gi4 thinh thip so véi nhime k§* thuat kinh &idn, dimg 3 dink

tinh hay dinh lwveng ENADNA HIV

1.4DE+00
— Phan tich diém cuoi
=
o
8
E 9.00E-01]
[=1]
=}
m
=
(=3
£
=R
E 4.00E-01
Phan tich theo thoi g
; © © A~ 8 S S
-1.00E-01 86 chu ky o
2 10% cp/ml
2 105
2104
2000
200
S P T ==
- /4’ '7
L f'.
\__)_
¢ Y 3 O

=

s 1 [ 1] 101 I 13 DPDABBT RN INITNEE T I T A0 A 4] &) A% 45 §7 45 a8 B0 %) 5T 51 54 55
i
Chu ky ngu@ng:35 (17 040 cp/ml)

Lugng virus dudi muc phat hién

« P dic hiéu va do nhay t6t so voi ki thuat kinh dién: k§ thuat nested DNA
PCR, RT PCR va k¥ thuat bDNA)
« Ngudng phat hién : 400 cp/mL*, k¥ thuét thuc hién trén 200 pl huyét thanh.

* Khong can giai doan sau khuéch dai

« Do 1ap lai cao : trong cung lan thir nghiém, giita cac phong xét nghiém khéc

nhau.

* Bon gian

* Nhanh

* Gia thanh ré
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Céc k¥ thuat PCR va ting dung

Ngoai ra, Bénh vién Nhi dong 1 (TPHCM) d3 thyc hién thanh cong k¥ thuat
Realtime — PCR dé chin doan xac dinh céc tic nhan gy viém ndo & tré em.
K¥ thuat PCR c6 y nghia tmg dung rat quan trong tong chan doan cic bénh
truyén nhiém man tinh, nhu cac bénh do nhom retrovirus ( bénh leukaemia trén
bo bonvine leukamia virus, bénh viém khdop/ viém nado trén dé- caprine arthritis/
encephalitis virus...) hodc cac bénh c6 thoi gian phat hién cham do nhom
herpesvirus ( bénh viém mii khi quan truyén nhiém trén bo-infectious bovine
rhinotracheitis va bénh Aujeszky’s...)
D. Multiplex PCR

1. Giéi thi¢u
Phan mg multiplex PCR 12 mot dang thay ddi ctia phan tmg PCR thong thuong,
& d6 hai hodc hon hai locus dugc nhan 1én dong thoi trong cing mot phan tng.

Multiplex PCR:step-by-step protocol

Step 1. Choose primer Sequences

E;i;i?.;ﬁr Step 3. Single locus PCAR: Initial program
- pel-zapanable amplifcaion produsts - arnpiily &l loci individusly, same conditions

- take 1 PCA bufier, no adiuvants

/ - mdjust cching condithons anhy
Step 2 Testfalign primer sequences

- with eadh other

- BLAST prograrms lor repelilhe e,

e 4. Multiplex PCR: squimolar primer mix
- L1-D.41h4 sach primer
- L@ PCA pragram [rom Step 3

L

A, All products are weak B. Short products are weak

-E) U2 lengar sxiension imes -a} increasa buffer cone: from 1xba 1.4-2x
=) decraase exfansian (°10 82-68° C -t} decreses snnealing and'ar exansion I*
< cacriesn anrsiing (°in small sleps (2°C) -5 Increass smouwn of primar for wealk lod
-d) adust Tag polmerase concarmmatian -t} combing Ba, Bk Be

-E) comioing Ag, Ab ACand Ad

D Unspecific praducis appaar
-a) il lorg: Incress befar sonc 1o 1.4-2.0

<o) if shart: decrease biffer conc 1o QL 7-08x

€. Long products are weak
=3 incraase axtetsion fme

-b} incraase annealing andior sxtansion <} increasa gradually snneating

-c) Increese amownd of prmer for waak lodd - decraase amountt of famplate and enzyme

-y checressie Budfier cone. 1o 0.7-0.8x -g) Increase MpGCiz 1o 3, 6, 0 and 12mdd but
bus b ML constant . 1.5-2mi keap dTP constant at 200 M aach

) Sombine Ca, Ch, C¢, Cd <} eenbirs Da, Db, Do, Od, De

E. If none of the abae works

<) L aguants by BEA D1-0Eeal)

-bj use agunants iy i) DMSO or ghyoarol
Step 5 -t re-chack primans for interactions with sach aibar

-dj changs all soiutions, use fresh N TP

16



Céc k¥ thuat PCR va ting dung

2. Ung dung
2.1. Multiplex-PCR phat hién va dinh type HSV

Herpes sinh duc 1a mét bénh do virus Herpes Simplex HSV, va HSV, gay
nén nhung chii yéu 13 HSV, La bénh cép tinh 13y truyén qua dudng tinh duc.
Bénh tai phat dai dang, ngudi lanh mang mam bénh va nguoi bénh kin ddo
truyén bénh cho nguoi khac.Bénh c6 triéu ching hodc khong co triéu ching.
Khi ¢6 tridu chtng: dbi voi Herpes sinh duc nguyén phat. Mun nuée thanh cham
O Vi tri tiép xuc két hop dau va viém hach bach huyét. Tubi mic bénh: & nguoi
tré¢ dang & do tudi hoat dong tinh duc.

- Céc xét nghiém nhu Tzanck smear c6 thé thiy Té bao da nhan khong 16.

- HSV-Multiplex-PCR: Sir dung hdn hop 3 primers, cho két qua dwong
tinh va c6 thé phan biét dugc typel hay type 2 qua d6 dai san pham PCR: HSV-1
c6 do dai 503bp va HSV-2 c6 do dai 435bp.

- Hoidc HSV - PCR riéng biét cho mdi type HSV-1 cho san pham 395bp
va HSV-2 cho san pham 302bp.

2.2. Chéin doan bénh réi loan tiéu héa & dé
Su phat hién bang khang thé két hop khang nguyén bénh réi loan tiéu hoa.
HLA typing su dung multiplex PCR va phat hién v6i biosensors.
E. Nested PCR

1. Pinh nghia:

Nested PCR 1a mot dang thay doi ciia PCR thudng, trong d6 hai cap moi
PCR dugc dung dé khuéch dai doan DNA.

Phan tng nested PCR phai dugc thyc hi¢n hai lan. Lan dau, phan ung
PCR dugc thyuc hién trong 15 dén 30 chu ky, véi cdp moi thir 1, cho phép khuéch
dai doan gen dai hon doan gen can xac dinh nam trong doan gen duogc khuéch
dai lan 1. San pham PCR lan 1 sau d6 s& 1a mau cho PCR 14n 2, cip méi thir 2 s&

bat cap phia trong ctia san pham PCR 1an 1 va khuéch dai doan gen can xac dinh.

17



2. Nguyén tic

ChA [

Céc k¥ thuat PCR va ting dung

Target
Eequence

1
Tamphate " ]
Target
Sequen
First set primers 1 }
DHA
Tamplats L e
L ]
Copyright PCR Station Targst
Bequence
DHA  C |
Templaie — I
I  r—
Targek
Saqu
First PCR Run — ==
Majority of PCR — T—
Product Taiget
SaquUEnce
1 1_ Second set primers
ooz e
| g
e
Taget
Eequence
l
‘44
—— [ _—
—  ——
Taiget
B gk hiot
Second PCR Run
PER Produe Frecessuianiesmanne ey

3. Uu diém

- Tang d6 nhay nho tong s6 chu ky dugc thyc hién nhiéu hon

Nested PCR ap dung trong trudng hop c6 rat it mau gbc

First
PCR

Second
PCR

- Tang tinh dac hi¢u la do sy bét cap cua primer tha hai chi xdy ra chu yéu voi
doan gen dugc nhan 1én boi phan tng PCR tht nhit. Néu ban dau khuoén DNA
bi khuéch dai sai thi kha ning khuéch dai ¢ lan thir hai sé rat thap

4. Nhuoce diém 16n nhét ciia nPCR 1a gia ting mirc d6 tap nhidém trong

5. Ung dung

céch cai tién chay nPCR trong mot dng.

qua trinh chuyén mau giira hai 1an chay PCR. Tuy nhién cé thé khic phuc bang
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Céc k¥ thuat PCR va ting dung

Sir dung nested PCR dé phat hién virus 16 moém long moéng trén
amidan ciia trau bo bi giét md véi biéu hién 1Am sang binh thwong xuit hién
6 Iran
Aliasghar Bahari'’, Taghi Taghipour-Bazargani’, Otfried Marquardt’,
Seyed Ali Ghorashi*, and Saied Bokaie®
! Junior School of Veterinary Medicine, Bu-Ali Sina University, Hamadan, Iran
Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran
Federal Research Center for Virus Diseases of Animals, Tiibingen, Germany
"National Institute for Genetic Engineering and Biotechnology, Tehran, Iran

Vit liéu va phwong phap

Madu: Amidan dugc 14y tir 2 bo ban xur ( gidng Bos taurus va gidng Bos
indicus), cling nhu tir Holstein-Friesians va con lai cia ching. Cac con vat, ca
hai cling gi6i tinh va tudi khac nhau, c6 1am sang binh thuong. M&i mau duoc
chuyén vao mét tube chira PBS-glycerol (1:1) va giir lanh cho dén khi duoc kiém
tra tai Ferderal Research Center ddi v4i bénh virus & dong vat, Tubingen, Duc.

Phdn tdch RNA: mot manh nhé (30-50mg) ctia mdi mau amidan duoc cit
nho va ly giai trong buffer RLT dugc cung cip boi RNA extraction kit RNeasy
(QIAGEN, Germany). RNA duoc chiét xuat tir 350 ul ciia mod dong chat, va tai
huyén phu trong 20 ul DEPC-H20. 5 pl cta tong RNA da chiét duge dung cho
phan tng RT-PCR ngay lap tirc. Nude cat dugce dung nhu dbi ching am.

Su chon loc oligonucleotide: trinh ty primer dugc chon tu trinh tu bd gen duogc
bao ton cia gen virus RNA polymerase. MOSS va HASS (1999) miéu ta rang
ving it bién dong trong sd kiéu huyét thanh FMDV va Iy tuong dé khuéch dai va
phat hién tat ca 7 kiéu huyét thanh. Tén va trinh ty primer nhu sau:

PCR (external)primer: 3C1 antisense 5’-CGC TCT TCC ACA TCT CTG GT-3’
(nucleotide position O1 Kaufb.: 6329-6348) va 3A1 sense 5’-CCA CAA GCT
GAA GGA CCC T-3’ (nucleotide position O1 Kaufb.: 5450-5468).

Nested-PCR (internal) primers: 3C3 antisense 5’-GGC CTC ACC AGA GAA
AATCA-3’ (nucleotide position O1 Kaufb.: 6054-6073) va 3C5 sense primer 5’-
TAG AGC CAT GAC AGA CAG TG-3’ (nucleotide position O1 Kaufb.: 5851-
5871).

19



Céc k¥ thuat PCR va ting dung

Mau duoc khuéch dai bang RT-PCR mét bude dén thé tich cudi cing 25 ul chira
5 ul RNA va 1 ul mdi moi external sir dung QTAGEN® OneStep

RT-PCR kit. Chu trinh nhiét (1) 30 min. at 50 °C, (2) 15 min. at 95 °C,
(3) 45 s. at 94 °C, (4) 45 s. at 55 °C, (5) 1 min. at 72 °C, (6) 10 min. at 72 °C;
bude (3)-(5) duogc lip lai 40 chu ky. Mot pl san pham RT-PCR sau dé duoc
khuéch dai bang nested PCR,str dung méi 3C3 va 3C5. Piéu kién chu tringf
nhiét trong tu nhur miéu ta & trén. Moi phan ng dugc phan tich boi dién di trén
gel va nhudém ethidium bromide (4pg/ml). San pham nPCR dugc tinh sach nhu
dé nghi cua Freiberg va ctv (1999) va nhuoém huynh quang dé cung cb tinh dic
hi¢u cua thir nghiém.

Phdn tich thong ké: Phan tich dir liéu thong ké duoc lam dua trén
Fischer’s exact test sir dung phan mém SPSS 11 .
Két qua
Két qua band miu chay nPCR c6 kich thudc mong doi (222bp) thi duong tinh.
(hinh 1)

M 12 345 6M

-
=
B
-

Fig. 1. Nested-PCR for detection of FMD viral genome in tonsil tissue samples.
M: DNA molecular marker (Ladder 100).

Lane 1-5: Amplification of a 222 bp DNA fragment in positive tonsil tissue
samples.

Lane 6: Negative control.
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III. KET LUAN

Do cac ung dung cuc ky to 16n va ky di€u trong moi linh vuc, PCR da
that su lam dugc mot cudc dai cach mang trong sinh hoc phan tir trong thoi
diém hién nay. V&i k¥ thuat va cong nghé ngay cang tién b, cac thude thir ngay
cang ré hon va tdt hon, gia may chu ky nhiét ngy cang ha va dic biét 1a viéc st
dung hé théng noi tai chéng ngoai nhiém, thtr nghiém PCR khong con 1a mot thir
nghi¢m qué cao cép chi thuc hi¢n duogc tai cac phong thi nghiém hién dai. Co thé
n6i PCR hién nay hoan toan c6 thé trién khai tai cac phong thi nghiém trung binh

tai cac nudc dang phat trién nhu chung ta.
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