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Tdm tat 

Sii phit triin cua sinh hoc phin ti}, trong dd cd l(y thuat real-time PCR, da giup ich rit nhiiu mat 

cho nghien ctiu y hoc. Hien nay trong y hoc, real-time PCR da trd thinh ky thuit thudng quy trong qui 

trinh chin doin vi dinh gii hieu qua diiu trj nhiiu benh do virus giy ra nhir viem gan B, vien gan C, 

HIV-AtDS... Real-time PCR li ky thuat cd kha ning danh gia - nghien cilu DNA, RNA vdi mpt si uu 

diim mi cac ky thuat khae khdng cd. Chiing ta dang d giai doan diu cua su phat triin ky thuat real­

time PCR. Tiim ning ip dung real-time PCR vio y hoc lim sing rit rpng Idn vi dang dudc quan tim 

nghien ciiu td benh ly truyin nhiim, di truyin, ung thu din cic benh ly chuyin hoi cd lien quan din 

biin dii gen vi yiu ti gen trong sinh benh hoc. 

I. LOI MO BAU 

Nam 1944, an pham "Su sdng la gi - What is 

Life" eua Erwin Schroedinger vl Max Delbruck 

phat hinh, dugc dinh gil la minh cbung chinh 

thuc dau tiSn vS mgt ITnh vuc khoa bgc - nghiSn 

ciru mdi: sinh hoc phan tir. Jim Watson vl Francis 

Crick vdi md hinb can true xoan kep phan tir DNA 

cdng bo vao nam 1953 da md ra mgt ky nguySn 

mdi, nghiSn ciiu khIm phi the gidi vat chit luu trir 

thong dn di tmyen su sdng. Cho din nay, sau ban 

nam thap ky phlt trien, nhan loai da dat dugc 

nhiing tblnb tu to ldn trong ITnh vuc sinh hgc phan 

tu vl di truyen hgc, dem nbirng bieu bilt dd Ip 

dung vao thuc tiSn cude sdng trong nbilu ITnh vuc, 

trong do c6 y hoc. CIc nganh khoa hgc, dii la bit 

ky nganh nao, mudn phlt triSn ISn cic bac thang 

mdi thi can phai cd cic phuang phip vl phuang 

tien nghiSn cihi phu hgp llm cdng cu biiu ich cho 

cic nhl nghiSn ciiu, cle nha chuySn mdn. NghiSn 

cuu y hgc ndi cbung va sinh hgc phan tir ndi riSng 

cung khdng phii II mdt ngoai IS. Kbi khoa hgc 

ngly cang phlt triSn, diSu nly ludn ddng ngbTa vdi 

viec nha nghiSn cuu va nha chuyen mdn ngay cang 

phii tiSp can va bip thu mdt khdi lugng tri thirc 

nhieu hon. Trong tien trinh phlt trien nghiSn cuu, 

viec tim ra cic phuong pblp cd do tin cay cao, 

khdng qua phirc tap, khdng qui dIt tiin va cd kbi 

nang triSn khai trong thuc tien ludn dugc cic nhl 

khoa hgc quan tam. Trong ITnh vuc sinh hgc phan 

tii", viec khIm phi ra phan tir DNA polymerase ciia 

Arthur Komberg vio nam 1957 vl md phdng 
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tblnb cdng ciu true kbdng gian cua phan tu DNA 

polymerase I cua E. Coli nam 1970 da tao nSn 

nhung tiin dl can ban trong ITnb vuc ngbien ciru 

tong bgp phan tu DNA bang con dudng hoi hgc. 

Trong thap ky 1970 mgt sd nhl khoa hgc da nSu ra 

nhiing gia thuySt vl md phdng khi nang su dung 

cle cap moi (primers) dS tdng hgp phan tu DNA 

va su thanh cdng ciia ky thuat nhan ddng, giai 

trinh tu gen vio thap ky nhiing nam 1980 da tao 

nhirng budc dot pha cho su ra ddi eiia ky thuat 

tong hgp chuoi gen (PCR: polymerase chain reac­

tion), nhu mdt tic dgng tuong hd hiru co, ky thuat 

PCR lai tao tien dS cho ky tbuat nhan ddng va giai 

trinh tu gen phlt triSn ngly mdt manh me. Nam 

1983, Kary Mulbs mdt nha ngbien ciiu thugc cdng 

ty sinh hgc Centus Corporation tai California, Hoa 

Ky da nghiSn ciru tblnb cdng ky thuat PCR vdi 

chu trinh vdng nhiet dS khuech dai cle doan phan 

tir DNA. Tuy nhien, liic dau ngbien ciru ciia Kary 

Mullis khdng nhan dugc su quan tam v l ghi nhan 

cua cac nhl khoa hgc, kbi bai bio khoa bgc dau 

tiSn su dung ky thuat PCR phan tich dot biSn gen 

cong bd trSn tap cbi Science vao nam 1985 tbi ky 

thuat nay mdi dugc thira nhan rgng rai. Nam 1993, 

Kary Mullis da dugc nhan giai thudng Nobel. 

Vdi su ra ddi cua ky thuat PCR, nghiSn eun 

acid nucleic (DNA, RNA) da cd nhirng budc 

tien ngoai su du doan ciia nhieu nhl khoa hgc. 

Trong y hoc, mgt trong nhirng ITnh vuc dugc ap 

dung sdm nhat v l nhiSu nhat dd II nghiSn cuu, 

chan doln cac benh do virus v l vi khuan. Luc 

diu ky thuat PCR cbi dung lai d mirc dinh tinb, 

duong bay am tinh. Tuy nhiSn, xuit phlt ddi hdi 

tir thuc tiSn cua benb do virus gly ra, Ip dung 

ky tbuat PCR de dinb lugng ndng do virus ngay 

tir dau da ludn dugc cac nha nghiSn eun y bgc 

tim tdi khIm phi. CIc nhl khoa bgc da kbdng 

tu bai long va khdng dirng lai d ky tbuat PCR 

bin dinb lugng, dac biet la su xuit bien cua dai 

dich AIDS da bdi thuc cdng ddng khoa bgc 

doan kSt lai de tim ra mdt phuang thuc ky thuat 

PCR dinh lugng mdi. Nam 1991, vdi su tblnb 

cdng tim ra co chS boat dgng theo chu trinh tir 

dau 5 den dau 3 cua phan ttr DNA polymerase; 

Gelfand D, Holland P v l cdng su da dat nSn 

tang cho su phlt trien ky thuat PCR mdi (real­

time PCR) v l khii niem "TaqMan" ra ddi. 

Nhirng phlt kiSn ciia Gelfand D, Holland P vl 

kS tiSp sau dd cua Higucbi R v l cdng su vio 

nam 1992 da nban dugc su quan tam cua nhiSu 

nhl nghiSn cuu va ciia nhiSu cdng ty sinh hgc 

tren the gidi. Cudi ciing, vdi su phlt triSn vl 

bgp t ic ciia nhiSu cdng ty sinh hgc ndi tiSng 

nhu Genetech, Roche va ABI (Applied 

Biosystems), ky thuat real-time PCR da dugc 

holn tbien v l chinh thuc ap dung vio khoang 

nam 1995. Ngly nay, Ip dung ky thuat real-time 

PCR dinb lugng ndng do virus da trd nSn phd 

biSn rdng khap v l khi thudng quy tai nhiSu khu 

vuc trSn thS gidi, da giup ich rat nhiSu y hgc 

lam sing trong chan doln va dinh gil hieu qua 

dieu tri mdt sd benh do virus gay ra. 

Trong cle ky thuat sinh bgc phan tu, real-time 

PCR II mdt ky thuat khdng qui khd, dS triSn khai, 

de Ip dung rdng rai trSn thuc tiSn va kha nang 

chan doln chinh xac cao. Bai viSt nay de cap 

phan tich bao gdm khai niem vS PCR thudng quy 

va real-time PCR tir khia canh ly thuyet co ban 

dSn nhirng kha nang ap dung real-time PCR trong 

thuc tiSn y hgc lam sang Viet Nam. 

II. PHAN ITNG TONG HOP CHU5l GEN - PCR (POLY­

MERASE CHAIN REACTION) 

Ngly nay, trong thuc binh chan doln vl 

nghien cuu cac benh truySn nhiem, PCR II ky 

thuat dugc sir dung nhieu nhat de khuech dai acid 

nucleic, bao gdm ca DNA va RNA. De thuc hien 

dugc PCR, budc dau tien can lam II pbai ticb 
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phan tu DNA vl RNA cua doi tugng nghiSn cuu, 

chan doln. Rieng ddi vdi RNA trudc khi llm 

PCR can phii tien binb them budc chuyen dao 

ngugc (RT: reverse transcription) RNA sang 

DNA, do vay phan iing khuech dai RNA thudng 

dugc viit hay ky hieu la RT-PCR. Su khac biet 

CO ban trong budc chuan bi tiSn hanh lam PCR 

giira DNA va RNA dugc minh hga d binb 1. Tuy 

nhiSn, trong khudn khd bai viet nay, chiing tdi 

khong dS cap dSn ky tbuat tich DNA, tach RNA 

va ky thuat phiSn ma ngugc tu RNA sang DNA. 

De tien hdnh PCR cdn phdi cd cdc vat lieu vat 

chat bao gdm: 

1. Phan tu DNA can khuSch dai, da dugc tich 

chiSt va lam sach d mdt muc do nhat dinb. 

2. CIc nucleotide triphosphates nguyen lieu 

(dNTPs) de tao nen 4 loai nucleotide II Adenine, 

Guanine, Thymine va Cytosine. 

3. Cap mdi oligonucleotide (primer) bao 

gom mdt mdi xudi (forward hay sense) va mdt 

mdi ngugc (reverse hay anti-sense), chieu dai 

thdng thudng cua mgt primer vio khoang tir 18-

22 nucleotides. 

4. Phan tir polymerase (DNA polymerase) bl 

viing vdi nhiet do. 

5. Dung dich dem (buffer) cd chua ion magne­

sium. 

6. Nudc tinh khiet (H2O) de pha dung dich phan 

ung PCR (bao gon ca phan tu DNA, dNTPs, 

primer, DNA polymerase, dung dich dem) theo ty 

IS ndng do mong mudn. 

7. May PCR (thiet bi tao vdng nhiet do trong 

chu trinh phan irng PCR). 

Chu trinh vdng nhiet cdn bdn trong PCR vd y 

nghla cua tiing mtic nhiet do (hinh 2): 

1. Denaturation (dudi tach): Muc nhiet do 

thdng thudng 920C - 950C vdi thdi gian tu vai chuc 

giay den vai phut. Day la giai doan lam dudi tich 

phan tu DNA can khuech dai. 

2. Annealing (ket gan): Mirc nhiet do thdng 

thudng 500C - dO Ĉ vdi thdi gian tu vai chuc giay 

dSn vai phiit. Day la giai doan ket gan mdi 

(primer) vao'dau 5 va 3 cua phan tu DNA can 

khuech dai. 

T^ch DNA 

Mau 

phan tich 

Tach RNA 

Phan tich 

Kit qua 

Phan ung PCR 

Xu' ly vdiONase 
(khi can thigt) 

Phi§n ma ngugc 
RNA—DNA 

Sffdo 1. Mo hinh mo phong mgt so dac diim gidng nhau ciing nhu sukhac Met can bdn trong 
cdc buffc chudn bi tiin hdnh lam PCR dot vdi DNA vd RNA. 
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3. Elongation (nhan ban): Mirc nhiet do thdng 
thudng 700C - 780C vdi thdi gian tir mdt phut din 
mdt vli phut. Day II giai doan phan tu DNA poly­
merase phlt huy tic dung vdi su cd mat ciia cle 
nucleotide triphosphates nguyen lieu de tdng hgp 
doan DNA can khulcb dai. 

De tao dugc ham lugng DNA (PCR product) 

theo mong mudn, chu trinh vdng nhiet PCR can 

phai lap di lap lai nhieu lan (vdng PCR- cycle of 

PCR reaction), thong thudng mdt phan iing PCR 

CO khoing tir 20 dSn 35 vdng. Sau mdi mgt vdng 

PCR, lugng DNA khulch dai tang theo he sd mii 

(2n, trong dd n: la sd vdng PCR). Tuy nhien, tren 

thuc tl khdng hiim cac trudng hgp, tren mdt sd 

mau khong phai phan ung PCR nIo cung dat dugc 

him lugng DNA khuech dai theo mong mudn, 

chinh vi vay kit qua PCR van am tinh. Trong cac 

trudng hgp nhu vay, ddi hdi ngudi lam thuc 

nghiem phai hieu bilt tudng tan va cd kinb nghiem 

thuc tiSn de chinh lai ty le ndng do dung dich phan 

iing PCR, dieu chinh lai chu trinh vdng PCR bao 

gdm ca thdi gian, mirc nhiet do cua tung giai doan 

trong chu trinh vdng nhiet PCR va ca sd lugng 

vdng PCR can thiSt, ddi khi cdn phai thay ddi tbiSt 

ke trinh tu cap mdi. Chinb vi vay, kbdng cd gi 

ngac nhiSn kbi vdi cung mdt chan doln, ma phdng 

thi nghiem nly cd thi cho ket qua am tinh va 

phdng thi nghiem khlc cho kit qua duong tinh 

hoac ngugc lai. NhiSu trudng hgp, de dat dugc ket 

qua theo mong mudn, chan doan dung, phan ung 

PCR can phai lam di lam lai nhieu lan. Ngugc lai, 

trong mdt sd trudng bgp do pham loi ky thuat, gay 

nSn hien tugng lay nhiSm ngang (contamination) 

giira cic mau, phan ung PCR cho kit qua duong 

tinb ddi vdi cle trudng bgp ma diing ra kit qua la 

am tinh. Mdt ban che co ban hien nay trong ky 

thuat PCR la cle cap mdi dugc thiit kl phai dua 

trSn CO sd cle ban giai trinh tu gen da bilt, trong 

kbi chiing ta cbi biSt hiru ban mgt so lugng cac bin 

giai trinh tu gen nhat dinh. Hon nira, cle gen cua 

sinh vat ndi cbung, deu cd nhung vung kill hang 

dinh va viing dS bien ddi, chinh vi vay de' xac dinh 

viing hang dinh bao gid ciing de dang hon viing 

biSn ddi. 

III. REAL-TIME PCR 

Trudc khi ky thuat real-time PCR ra ddi, mdt 

sd ky thuat PCR dinb lugng khlc da dugc phlt 

triSn, tuy nhiSn nhuge diSm can ban cua cic ky 

tbuat dd la rat khd triSn khai rdng rai tren thuc 

tien. Ngay ca trong ITnh vuc nghien cuxi, neu sir 

dung ky thuat PCR dinh lugng kbdng pbai real­

time PCR, dl tiin banh dinh lugng DNA hay 

RNA cua mdt mau nghien ciru ciing mat khi 

nbilu thdi gian. Hoac mdt sd ky thuat PCR dinh 

lugng khlc chi cho biet mirc ndng do cua mau 

phan tich trong mdt ma tran phan tang ndng do, 

chir khdng dua ra dugc mdt dan vi do ludng cu 

the. Chinb vi vay, ky thuat real-time PCR ra ddi 

da dap irng va giai quyet dugc nhiing van de ca 

trong thuc nghiSm nghien cuu va thuc tien. Hien 

nay, trong y hgc lam sang, ky thuat real-time 

PCR dugc ap dung rgng rai nhat trong dinh lugng 

ndng do virus nhu viem gan B, viem gan C, virus 

HIV... Tuy nhien, nhieu tinh nang khae eua real­

time PCR dang dugc nghien ciin va ngay cang 

dugc khang dinh vdi nhung uu diem ma mdt sd 

ky thuat khlc khdng cd. Mat khlc, chiing ta nen 

bilt ring, real-time PCR la mgt thuat ngir khoa 

hgc bao trum mgt nhdm ky thuat ghi tin hieu true 

tiip bing PCR trong phan tich DNA, chinh vi 

vay ky thuat real-time cd nhiSu elch tien hinh 

khlc nhau vdi nhiing dac diem cbung co ban nhat 

dinh va mdt sd dac diem rieng cua tiing ky thuat. 

Trong pham vi bai nay, cbung tdi de cap den 

nhirng khia canh co ban nhat cua real-time PCR 

vdi phuang phap su dung oligonucleotides 

TaqMan probes (5Nuclease oligoprobes). 

So 44 (Thang 09/2009) Y HOC LAlW SANG I 1 7 



DIEN DAN Y HOC 
Chuyen de trong thang 

Nhiet do 

95°C 

DNA khudn (template) 

720C 

500C 

X 

Dudtach 
(Denaturation) 

- > mmm 

Tdng hgp - keo dai 
(Elongation) 

Gan ket 
(Annealing) 

Thdi gian 

Sffdb 2. Md td ha giai doan cff bdn trong mgt chu trinh vdng nhiet ciia phdn ung PCR, 
Denaturation: giai doan dudi tach DNA, Annealing: giai doan kit gan mdi-primer vao ddu 5' vd 3' 

cua doan DNA cdn khuich dgi vd Elongation: giai doan nhdn bdn doan DNA cdn khuech dai 

Nhiing dac diim gidng nhau vd khac nhau 
giUa real-time PCR vd ky thudt PCR thudng quy 

Real-time PCR chinh II ky thuat PCR cd ghi tin 
hieu true true tiip va tire thi trong qui trinh phan 
ling PCR dien ra. Chinh vi vay cle vat lieu vat chat 
ciia real-time PCR vl mat co ban ciing khdng khac 
nhiSu so vdi PCR thudng quy, cd ngbTa II ciing bao 
gdm nudc tinh khiit (H2O), dung dich dem, DNA 
polymerase, cap mdi (primers) bao gdm cl mdi 
xudi va mdi ngugc, cle nucleotide triphosphate 
nguySn lieu (dNTPs). Thong thudng hien nay trong 
real-time PCR hay sir dung dung dich phan iing 
MasterMix, trong thanh phan dung dich nly da cd 
san dung dich dem, DNA polymerase, cic 
nucleotides triphosphate nguyen lieu pha san theo 
mgt ty IS thicb hgp rat thuan tien cho viec sir diing. 
Tuy nhien trong real-time PCR can phai cd them 
TaqMan probe, mgt doan oligonucleotide vdi chiSu 
dai dugc thiet kS thdng thudng khoang 25 
nucleotide. Mdt dau la reporter cd gan chit chi tbi 
huynh quang - fluorescence va mdt dau la quencher 
(dau ngat), chinh vdi chat cbi thi huynh quang vl 
vai trd phoi hgp cua dau quencher da giiip cho viec 
ghi tin hieu true tiSp trong qua trinh phln iing PCR 

diin ra (hinb 3). Chat gan d dau reporter vl dau 
quencher khdng gidng nhau, vi du dau reporter c6 
thS la EAM (6-carboxyfluorescein) vl dau quencher 
cd the la TAMRA (6-carboxytetrametbylrho-
damine). Trong real-time PCR, TaqMan probe se 
kit gin vdi doan phan dr DNA cin phan tich d vi tri 
nam giiia mdi xudi vl mdi ngtrgc. 

VS chu trinh vdng nhiet do trong real-time 
PCR ciing bao gdm ba giai doan co ban, denatura­
tion (dudi tich), annealing (ket gan) va elongation 
(nban ban), tuy nhiSn bai giai doan annealing va 
elongation dugc gdp vao lam mgt (hinh 3). Nhiet 
do thdng thudng d giai doan denaturation (dudi 
tich) II 950c vdi thdi gian khoang mdt vli chuc 
gily. Nhiet do thdng thudng ciia giai doan anneal­
ing (kSt gan) va elongation (nhan ban) II 59''C-
dO^C, thdi gian thudng khdng qui mdt phiit. VS sd 
vdng chu trinh nhiet do trong real-time PCR 
thudng nbilu bon so vdi PCR thudng quy, hay sir 
dung tir 50-60 vdng (binh 3). Mdt diem khlc biet 
nGa, vi tri doan gen dugc chgn phan tich trong 
real-time PCR thudng la vung blng dinh ciia gen, 
dac biet doi vdi dinh lugng ndng do mdi dam bao 
tinh cbinb xlc va do dai doan gen nim giua m6i 

18 I YHOC LAW SANG So 44 (Thang 09/2009) 



DIEN DAN Y HOC 
Chuyen de trong thang 

xudi (forward) va mdi ngugc (reverse) cung kbong 

nen qui dai. Vi real-time PCR la mdt ky thuat ghi 

tin hieu true tiip trong qui trinh phan iing vl dua 

vao phan tich tin bieu nly se cho ra kit qua cin 

biet, vi vay mdi mdt loai may real-time PCR dSu 

CO su kSt ndi vdi miy tinh vl cd mgt phan mSm 

tuong ung de phan tich sd lieu. Ngoli ra, de cd 

dugc ket qui chinh xlc, trong real-time PCR can 

phii CO cic mau chuan (dac biet la trong dinh 

lugng ndng do) de xay dung nSn phuong trinh xir 

ly kSt qua, se dugc phan ticb ky hon tiip sau day. 

Primer 

1 1 
TaqMan probe 

J. 

1 
• 0 

quencher 

-"•il__' 
—.ŷ  

' 

ci^ir. 
2 

bDvong 

20" 
V 
\ 
\ 

5SPC 
\ 
\ 

40" 

1 u 2 

<l 

1- ' 1 , J . -

anneaiing Vc c ui iyai iu i 1 

40°C 

(A) (B) 

Sffdd 3. (A) Md phdng cff che ky thudt real-timePCR, viec cd thim TaqMan probe vdi ddu reporter 

cd gdn chdt chi thi huynh quang-fluorescence vd dau quencher Id dac diem cffbdn khac biet vdi ky 

thudt PCR thudng quy. (B) Mo td mot chu trinh vdng nhiet ca bdn trong ky thudt real-time PCR, 

bud'c annealing vd elongation dug'c gdp lam mgt 

Nguyin ly cdn bdn cdch tinh ndng do DNA 

trong real-time PCR (hinh 4) 

Trong real-time PCR, dd thi tin bieu thu dugc ciia 

cac man phan tich dugc bieu dien dudi dang Id-ga-rit, 

bao gdm hai pha co ban la pha tang vl pha bao hoi 

(eao nguyen). Sd vdng real-time PCR cin tbilt ddi vdi 

mgt mau de dat dugc miic co sd (threshold line) dugc 

ky hieu la CT. Tuy theo tiing loai may real-time PCR 

va phan mem phan tich di ciing ma each tinh mtic co 

sd (threshold bne) cd mdt sd diim khac biet nhit dinh. 

Tuy nhien, cho dii hoan thien din dau chang niia 

chiing ta ciing khdng the hoan tiiien diilt bil00%. 

Vi du, hieu suit cua tbilt bi la 100%, ty IS ndng 
do ciia miu A vl mlu B trong real-time PCR se la: 
[No]B/[No]A = 2(CTA-CTB) 

Trong do: CTA vl CTB la CT cua miu A va miu 

B, [NQ] A va [NQIB la ndng do dat dugc ciia miu A va 

mau B. NSu nbu CTB dat dugc cham ban so vdi CTA 

5 vdng phan (ing real-time PCR, vay nong do ciia man 

B se thip bon miu A la 25 = 2x2x2x2x2 = 32 lin. 

NSu bieu suat ciia thiSt bi chi II 90%, trong 

trudng hgp nly, ty IS ndng do cua mau A vl mau 

B trong real-time PCR se II: 

[No]B/[No]A = (1-HE)(CTA-CTB) vdi E = 0,9 

vay ndng do cua mau B se tblp hon mlu A II 

(1+0,9)5 = 24,76 lin. 

Qua hai vi du trSn day cbung ta nban thiy 

khoang each 32 lln va 24,76 lin la hoan toln khlc 

nhau vdi tri sd chSnh lech rit ldn. De thuan lgi trong 

tinh toan gia tri ciia ndng do cac mau phan ticb va 

khdng pbai kiem tra bieu suat tbilt bi mdi khi sir 

dung, trong real-time PCR ludn ludn sir dung cac 

mau vdi ndng do chuan, thudng la nam mlu vdi 

nam ndng do ebSnb nhau liSn tiep 10 lin. 
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y = ax + b 

R2= 0,9873.. 

Sffdd 4. (A) Mo phong dudng cong lo-ga-rit tin hieu thu nhan duac trong qua trinh phdn ling real­

time PCR. (B) Phuong trinh tong quan tuyin tinh xdc lap dua tren cdc mdu chuan. 

Cbinb ndng do cac mau chuan trong phan ling real­
time PCR se giiip xay dung dugc phuong trinh hrong 
quan mySn tinh y = ax + b vdi do tuong quan rat chat 
che giiip cho viec xac dinh dugc hieu suat thiSt bi mdt 
each tudgng, ddng thdi lam co sddS tinh dugc ndng do 
ciia cac man phan tich. Tuy nhien, mgt dac diem can 
ban can phai hiSu rd, dudng cong tin bieu ciia cic mau 
chuin khdng hoan toan tuan theo dd dd ham 16-ga-rit 
gidng nhu mau phan ticb, do vay phuong phap real­
time PCR chi CO kha nang dinh lugng dugc trong mdt 
khoang gidi han nhit dinh, ngoai khoang dd se khdng 
dat dugc tinh chinh xlc. Hon nua, mac dii da cd mau 
chuan ndng do de xay dung len him sd toan hpc, nhung 
neu mau phan tich khi tich DNA khdng dat dugc miic 
do tinh kbiSt tdt ciing se lam sai lech kSt qua Vdi su 
phat trien cua khoa hgc ngay nay, cac the he may real­
time PCR va phan mem phan tich ngay cang hoan 
thien da giup ebo phuong phap real-time PCR cd kha 
nang dinh lugng ndng do vdi khoang gil tri ngay cang 
md rgng vdi drib chinhi xac cao. 

IV. REAL-TIME PCR VA NHITNG TRIEN VONG 
AP DUNG TRONG Y HOC LAM SANG VIET NAM 

Real-time PCR 11 mdt ky thuat phan tich don vi 
vat chat luu tiir thdng tin di tmyen tl bao va mdt sd 
CO quan trong te bio. Chiing ta dang d giai doan dau 

trong su pblt triSn eiia ky thuat real-time PCR, rat 
nhieu tinh nang va kha nang Ip dung cac tinh nang 
ciia real-time PCR vao thuc tien ngbien ciiu khoa 
hgc va phuc vu cuge sdng con ngudi ndi cbung va y 
hgc ndi rieng dang dugc nbiSu nha khoa hgc quan 
tam tim hieu. Dieu dang mung la y bgc Viet Nam da 
tung budc tiep can vdi real-time PCR trong mdt vai 
nam trd lai day va dua ky thuat real-time PCR khdng 
ehi phuc vu cho cac nghien ciiu y hgc ma cdn phuc 
vu cho thuc tien cdng tie kham chiia b?nh d mdt sd 
trang tam y te - benb vien ldn tai Ha Ndi va thanh 
phd Hd Chi Minh. Viet Nam nlm trong khu vuc dai 
dich nhiem viras viSm gan B cua tbi gidi, ben canh 
dd ty le nhiem viras viem gan C ngay mdt cd chiSu 
hudng gia tang. Chiing ta da triin khai nbilu chuong 
tiinh hieu qua trong phdng chdng HTV - AIDS, tuy 
nhien HTV-AIDS van ludn thudng true la mdt vin dl 
dugc xa bdi bet siic quan tam. Gin day, cac benh 
dich do viras khac, dac biet viras ciim A-H5NJ va 
HjN J da du bao nhiing diSn biSn phuc tap ciia benh 
trayen nhiem tren the gidi trong tuwng lai. Ben canh 
do, ciing chia se vdi nhieu khia canh khac cua y hgc-
y tl thi gidi, Viet Nam ciing dang phai xay dung 
chiin luge giai quyet nbilu van dS lien quan din 
phdng ngiia, chan doan va dieu tri cac benh ly ung 
thu. Vdi su phlt trien va hoi nhap ciia dit nudc trong 
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DIENDAN Y HOC 
Chuyen de trong thang 

cdng ddng quoc tl, md hinh xa hdi, ca ciu kinh tS vl 
thdi quen sdng ciing cd nbilu dac diim khlc vdi 
trudc day, chinh vi vay nhiing benh ly chuyen hoi 
lien quan den mdi trudng vl thdi quen loi sdng ciing 
CO xu hudng gia tang tai Viet Nam. Hien nay, cd 
nhiSu benh ly khdng thS cat ngbTa mdt elch co hgc 
tich biet cle ySu td nhu kiSu gen, yen td mdi tmdng 
(bao gom ca mdi trudng sdng vl mdi trudng chuyen 
hoi bSn trong co thS) va ySu td gay benh la vi khuan, 
viras, ky sinh triing hay cdn triing. Chinb vi vay, 
trong nghiSn ciru y hgc bien nay nbiSu ranh gidi 
chuyen khoa bi xda nbda, nhiSu nSn y hgc manh cua 
the gidi, tuy theo nang luc cu thS dSu xay dung md 
hinh liSn thdng true tiSp xuySn sudt tir nghien ciiu co 
ban cho dSn thir nghiem trSn dgng vat va thuc tiSn 
trSn CO thS ngudi benh trong mdt khoa hole mdt cum 
nghiSn ciiu trang tam. 

Trong y hgc, sinh hgc phan tir ndi cbung vl PCR, 
real-time PCR ndi riSng II mdt ITnh vuc khoa hgc 
ciing khdng thS dtmg tich riSng, biet lap. Suphit trien 
ciia real-time PCR se cung cap thSm cho cac nha 
nghiSn ciiu mdt cdng cu mdi vdi do tin cay cao trong 
phan dch ySu td vat chat luu trir thdng tin tS bio II 
DNA vl RNA. Cho dSn nay, trong y hgc lam sang, 
real-time PCR dugc Ip dimg nhieu nhat trong chan 
doan "duong tinh hay am tinh" va dinh lugng ndng do 
vims trong cic benh do viras gay ra. Neu chi dimg lai 
d miic nay, thi pham vi Ip dung ciia real-time PCR 
cdn qua khiem tdn va kJidng xiing tim vdi mdt ky 
thuat phan tich gen cd nbiSu diSm uu viet. Do vay, 
pham vi Ip dung cua real-time PCR dang dugc md 
rgng de phan tich kieu gen, phan tich dot biSn gen ddi 
vdi yeu td gay benh: vi khuan, viras... cho den tS bio 
vat chii. Vdi su phat triSn manh me cua y - dugc hgc 
song song ciing nhieu nganh khoa hgc khac, nhieu 
khii niem mdi xuat hien nhu dich te hgc phan tir, dugc 
ly gen hgc va dugc ly di traySn (pharmacogenomics 
and pharmacogenetics), cdng nhu chan doln va dinh 
gia hieu qua diSu tri cic benh ung thu d miic do phan 
tir. Day la nhiing ITnh vuc ma real-time PCR cd rit 
nhiSu tiim nang Ip dung vdi mdt sd uu diem ml mdt 
sd phuong pblp khlc nbu hoi md miin dich, 
Southern blot. Northern blot bay dim ddng tl bao 
khdng cd dugc. Nhieu tie gia dang cd ging holn thien 
va dua ra phuang phap multiplex real-time PCR hoac 
phdi hgp giiia real-time PCR vdi phuang pblp khlc 
nhu ELISA. Diiu nay cho thiy mdt tuang lai vdi 

pham vi ap dung rdng ldn cua real-time PCR trong cic 
benh ly cd phan tich dSn ySu td gen tir benh traySn 
nhiem, di traySn, ung thu cho din cic benh chuyen 
boa Su hdi nhap ciia y hgc Viet Nam trong nin y hgc 
thS gidi hien nay va trong tirong lai la hSt sue rgng md, 
day chinh II co hdi tdt dS cho cic nha nghien cuu va 
chuySn mdn y hgc Viet Nam nam bit, hgc hdi vl timg 
budc theo kip su phlt trien ky tbuat real-time PCR. 

V. KET LOAN 

Mac dii bai viet dS cap dSn mdt khia canh chuySn 
mdn khi dac thii vl trSn mdt khia canh nao dd cdn 
kbi mdi me ddi vdi nhiSu nha y hgc lam sing, my 
nhiSn ehung tdi khdng di qui sau' phan tich vao 
nhiing dac diSm ciia tiing ky thuat PCR ndi cbung vl 
ky thuat real-time PCR ndi rieng. Bai viSt cd gang dS 
cap dSn nhiing khii niem ca ban nhat ciia PCR 
thudng quy vl ky thuat real-time PCR dugc Ip dung 
phd biSn nhat hien nay, cdng nhu budc dau dS cap 
den nhirng tiSm nang to Idn ap dung real-time PCR 
vio y hgc lam sing Viet Nam • 
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