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PCR 1a chi viét tat cua cum tir Polymerase Chain Reaction
(Phdn #ng chudi trung hop — phan i#ng khuéch dai gen). Pdy la
ky thudt cua sinh hoc phan ti cho phép nhan bdan magr doan DNA
mong muan tir hé gen DNA cia co thé sinh vdt thanh nhiéu bdn
sao, ky thuat nay dwoc nha khoa hoc nguwoi My — Kary Mullis va
cong Sw phat minh nam 1985 tai cong ty Cetus; mac du nguyén
tac nay da dwoc mo ta chi tiér trude dé mot thdp nién boi
Khorana va ctv., (Kleppe va ctv., 1971; Panet va ctv., 1974), va
dwroc gidi thiéu ldn dau tién tai Héi thao lan thi 51 ¢ Cold
Spring Harbor vao nam 1986 va ong da nhan dwoc giai thuwong
Nobel Hod sinh hoc vdo nam 1993. Ké tir d6 da tao nén mét tac
dong to lén déi véi cac nghién cizu sinh hoc trén toan thé gidi.

Hinh 1. Karry mullis
I1. Nguyén ly

Nguyén ly nhan gen trong té bao:

DNA 13 vdt chdt di truyén cia co thé séng quy dinh lén ddc tinh
Ciia co thé (ngoai trir mét sé loai virus c6 vdt chat di truyeén 1a
RNA). Béi véi nhieng sinh vdt ¢ cdu trdc té bao nhan chudn, céc
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phan tir DNA ton tai dudi dang két hop véi protein thanh céac
nhiém sdac thé trong nhan té bao. Ngoai ra, tai cdc co quan tir
nhuw ty thé va lap thé (¢ thuc vat) cing chira DNA ¢ dang
plasmid.

C4c phan ti DNA ¢ nhitng té bao hoat déng binh thwong chi
dwoc nhan 1én trong qua trinh phan bao nguyén nhiém. bé thuc
hién dwoc qua trinh nay, doi hoi phai c6 mat enzim DNA
polymerase, sir tham gia cia cdc doan méi co trinh ty bé sung
gan vao vao sgi DNA khuén va cac dNTPs lam nguén cung cdp
nucleotit. Trong qué trinh phan bao nguyén nhiém, cac sgi DNA
kép dwoc mo xudn tach thanh cac sgi DNA sgi don. Duwdi tac
dung cua enzim DNA polymerase, qua trinh téng hop DNA dwoc
xay ra theo cach gan lan luot cdc nucleotit vao doan moi dé kéo
dai chudi theo nguyén tdc bé sung véi DNA khudn.

Nguyén ly caa ky thudt PCR:

K thudt tong hgp DNA ngodi co thé Ciing tudn thu nhirng nguyén
tdc co bdn cia sao chép DNA trong co thé nhung cé sy Khéac
biét:

+ Dung nhiér do cao thao X0dn thay cho enzim helicase.

+ Két hop véi enzim DNA polymerase chju nhiét dé téng hop
DNA moi trong moi truwong thich hop.

+ Hé théng diéu nhiét thich hop clung véi cde doan maéi dwoc
thiét ké chuyén biét, chui déng.
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Phwong phdp PCR cho phép téng hop rdt nhanh va chinh xac
tung doan DNA riéng biét. Bay thuc su la phuwong phap hién dai
va thudn tién cho viéc xdc dinh su c6 mat cua mot gen nao do
trong té bao véi dé chinh xac cao.

Phuwong phap nay dua trén sy kham pha hogt tinh sinh hoc ¢
nhiét dé cao ciia DNA polymerase dwoc tim thdy trong cac sinh
Vdt wa nhiét (Vi khudn séng trong cac suéi nwéc nong). Phan Ién
cac DNA polymerase chi 1am viéc ¢ nhiét dé thap. Nhung ¢ nhiét
dé thdap, DNA xodn chdat vi vdy DNA polymerase khéng cé nhiéu
kha nang lam bién tinh phan 16n cac phan cuaa phan tir. Nhung
cac polymerase chju nhiét nay hoat déng ¢ nhiét dg rat cao, c6
thé lén d@én 100°C. O nhiér @6 nay DNA sé bi bién tinh (DNA
dang xodn sé dudi ra va ¢ deng thang).

Mgt phan #ng PCR & mét chudi nhiéu chu ky néi tiép nhau, mai
chu ky gom ba giai doan: giai doan bién tinh, giai doan bat cap,
giai dogn kéo dai.

I11. May PCR ?
Truoc day, khi chuwa co may chu ky nhiét, dé thuc hién dwoc phan vng
PCR cac nha khoa hoc gap 2 tro ngai lon:

+ Liic dau enzim Klenow polymerase dwgc sir dung bi phan hiy o
950C nén phai thém enzim vao ong nghiém sau moi chu ky ¢ giai doan
phan tach chuéi DNA.

+ Dé thay doi chu ky nhiét cac nha khoa hoc phdi sir dung 3 water
baths ¢ 3 nhiét @6 khdc nhau. Khi dém va thay doi 30 dén 35 chu ky
nhiét khd phién phire, dé gay sai sét.

Viéc fim ra enzim Taq polymerase va may PCR tw déng thay déi cdc
chu ky nhiét da 1am cho ky thudt ndy phat trién nhanh va dwoc vmg dung
réng rai trong nhiéu linh viee nghién ciru (McPherson va ctv., 1992).
Mt cdch tong qudt, mday PCR gom cdc bé phdn chinh nhw sau :
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+ Mgt ban phim don gidn dé Idp cac chwong trinh chu Ky nhiét va ra
cac ménh lénh dé may thuc hién.

+ Mt b6 vi xik 1y dé ghi nhé cac chwong trinh da nap vao may, thuc
hi¢n cac ménh lénh ciing nhw ghi nhdn cdch thay doi nhiét do buong i
PCR trong cac chu ky nhiét dé diéu chinh cho ding véi chwong trinh
dang duwoc thuc hién.

Buéng i PCR la noi ma cdc chu ky nhiét dwoc thiee hién qua sw diéu
khién ciia b vi xir Iy. Trong cdc chu ky nhi¢t, nhiét do trong buong u
PCR ¢6 thé duea Ién cao hay ha xuéng thap trong mot thoi gian rdt ngan.
De lam thay déi dwoc nhiét dp trong buong i PCR, c6 hai phirong phdp

(1) Lién tuc théi 18n budng i nhitng luong khi néng sinh ra tir mét dén
phat nhiét, hay luong khi lanh sinh ra tir mot hé thong ciia mdy lam lanh.
Voi phirong phap nay, may ludn nhi¢t hay con tirong doi cong kenh, kha
dat tién va khi may hoat déng am thanh ciing khd on do0.

(2) Phuong phadp thir hai hoat dong dua theo hiéu qua Peltier nguoc.
Hiéu qud Peltier 1& nQuyén tdc cia cdc may do nhiét do dién tir : Khi dp
hai manh kim logi vao nhau va khi cO su cach biét nhiét do gitta hai
manh kim logi thi sé sinh ra m¢gt dong dién va chinh sy luu thong ciia
dong dién nay khi do luong sé phan anh sy cach biét nhiét do gitta hai
manh kim logi. Hiéu qua Peltier nguoc lai van hanh theo kiéu nguoc lai,
nghia [a khi tao ra mot dong dién giita hai manh kim logi thi sé tao ra
duwoc mot sw cach biét nhiét do giita hai manh : bén nay néng, bén kia
lanh. Khi thay déi chiéu dong dién th nhiét dé ciia hai manh ciing thay
doi nguoc lai: bén nay lanh, bén kia nong. Cac may chu ky nhiét hi¢n
nay déu dwoc che tao dwa theo phuong phap thu’ hai nay, nho vay ma
MAy trd nén rat gon nhe, gia thanh ré hon gdp nhiéu lan so véi trude
day.
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Hinh 2. Mot sb hinh anh may PCR

IV. Chuan bj miu DNA
Mau DNA cua doi tugng can nghién ctru duoc ly trich va tinh sach, sau
d6 trir mau & — 20°C.

V. Thiét ké moi
- Mbi 1a nhitng doan ohgonucleotlde (17-30 base) bo sung véi trinh tu
trén DNA, gém c6 moi xudi va moi nguoc:

- Moi xudi (sense primer hoac Forward) bat cap voi mach khuén cua
DNA va s& kéo dai theo chiéu phién ma.

- M6i nguogc (anti sense primer hodc Reverse) bat cip voi mach ma
ctia DNA va s& kéo dai nguoc theo chiéu phién ma.

+ Trinh tu cta moi duoe thiét ké sao cho khong co su bat cap gitra
moi xudi va moi nguogce, ké ca cau tric kep toc

+ Nhiét d6 gan moi ctia mdi xudi va mdi ngugce khong duge chénh
léch qua xa (Khong nén qua nhiéu G hoac C ndi ti€p nhau, thuong ty 1&

G, C nam trong khoang 30%< G+C<70%
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+ MO0 phai bao dam du dai dé bat cip chinh xAc.

+ Cac mdi duge chon phai dac trung cho trinh ty DNA can khuyéch
dai khong trung véi cac trinh tu lap lai trén DNA, mot moi chi bam vao
MOt vi tri nhat dinh trén gen.

+ Trinh ty nam gitra mo6i xudi va mdi nguoc khong qua 16n (<3000
nu

t6t nhat 1a dudi 1000 nu).
- B6i voi moi < 20 nucleotide thi nhiét d6 gan mdi dugc tinh nhu sau:
Tm =[2(A+T) + 4 (G+C)]

* Vi dy, doan moi CAGCAAATATCTGTCCTTAC thi nhiét do gan
moi:

, Tm = [2(6+6) + 4(2+6)] =56°C
— D01 véi moi >20 nucleotide thi nhiét d6 gan moi duoc tinh theo
cong thuec:

Tm=22+146[2(G+C)+(A+T)]°C

VL Picu kién phan ing PCR ‘ ‘
Bé thir nghiém PCR c6 thé chay dugc, cén phai co day du cac thanh
phan sau day:

1. Nwoc

Nude st dung cho phan tmg PCR phai that tinh khiét, khong chira ion
nao, khong chira DNAase, RNAase, enzim cat gidi han...N6i cach khac
la khéng chira bat ky mot thanh phan nao khac.
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2. Dung dich dém cho phan &ng PCR: o
Dung dich dém cho PCR 1a mot trong nhiing y€u t0 quan trong anh
hudéng dén chat luong phan tng PCR.

Thanh phan dung dich dém cta phan tmg PCR thuong phu thudc vao
loai enzim DNA polymerase st dung trong PCR, thuong chira mubi dém
Tris HCI 10 mM, KCI50mM va MgCl, 1.5mM. Ngoai ra dung dich dém
PCR con c6 thé chtra 0.001% BSA hay Gelatine va trong mét s6 phan
tmg PCR cOn cd thé thém tween hay formamide nita. Trong cac thanh
phan trén, c6 I& anh huong 18n thir nghiém PCR nhiéu nhat 12 nong do
MgCl,, vi vay dé c6 duoc mot thur nghiém PCR c6 do nhay cao, phan
mng 10 nét, nguoi ta phai toi vu hoa phan tGng bang cach tham do mot
nong do MgCl, thich hop nhat.

Nong d6 MgCl, c6 thé dao dong tir 0.5-5 mM. Chinh ion Mg gan lién
két INTP voi DNA polymerase, tang kha nang bam ndi cua moi. Nong
d6 MgCl,cao s& tao nhiéu san pham khéng dic hiéu, nong do
MgCl, qué thap s& khong tao san pham PCR.

3. dNTP (deoxy nucleoside triphosphate):

Tac la don vi de c6 thé tong hop duogc cic ban sao cua DNA dich.
dNTP c6 ciu tao gdbm mdt duong deoxyribose co gan mot base, c6 thé 1a
Adenine (dATP) hay Thymine (dTTP) hay Cytosine (dCTP) hay
Guanine (dGTP) , & carbone s6 1 (Cl). Ba phan tir phosphate
(triphosphate) duoc gan tai carbone s6 5 (C5) cua phan tr deoxyribose
nay va day chinh 13 noi ma dNTP gin vao dau 3’ cta chudi bo sung trén
chudi DNA dich. Niang lugng dé cho phan tng ndy xay ra duoc ly tir
cac ndi phosphate giau ning luong cua triphosphate trén dNTP. D6 ciing
chinh la ly do tai sao phai la dNTP ching khong phai la dNDP
(diphosphate) hay dNMP(monophosphate).

4. Moi (primer)

Mbi 1a nhitng doan DNA soi don ngin va can thiét cho viéc xuc tlén
phan Gng day chuyen tong hop DNA. Ching nhén ra phan DNA can
duoc nhan 18n, bt cap bd sung véi mot dau cuia DNA mau va tao ra vi
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tri bat dau tai ban. Cac moi ndy cd chiéu ngugc nhau, bao gdbm mot moi
xuOi (forward primer) va mot moi ngugc (reverse primer).

Mbi 1a yéu t6 quan trong nhat cia phan ung PCR, quyét dinh tinh dic
hiéu ctia phan ung.

Trong thir nghiém PCR, doan mdi ¢6 hai vai trd chinh :

(1) Quyét dinh nén tinh dic hiéu cta thir nghiém, vi néu doan méi dugc
chon cang dic hiéu cho chudi dich, nghia 1a chi c6 thé bét cip trén chudi
dich ma khong thé bat cap dugc trén cac chudi DNA khéac ngodi chudi
dich, thi san pham PCR cang dic hiéu va thir nghiém PCR cang dic
hiéu.

(2) Khoi dong men polymerase vi men polymerase chi co thé bat dau
tong hop soi bod sung cho chudi DNA dich mot khi no nhén dang dugc
dau 3’ (1a dau ma n6 xdc tac cho mot ANTP duge gan vao) dang ¢ tinh
trang sgi doi.

5. Enzim DNA polymerase (Taq)

L& enzim xUc tac cho qué trinh lip rap cac nucleotide A, T, G,
C vao mach DNA méi tong hop, phai 1a men polymerase chiu duoc
nhiét do cao.

Vao thap nién 1960, nha Vi sinh vat hoc Thomas Brock da dén Cong
vién Quéc gia Yellowstone (Bang Wyoming, My) de nghlen cliru cac vi
sinh vat wa nhiét song trong su6i nude nong 80- 90°C. Ong da phéat hién
mot lodi vi khuan phat trién manh & nhiét do cao, co tén 1a Thermus
aquaticus. Hai muoi nam sau, cac nha khoa hoc cua tap doan Cetus (Tap
doan Cong nghé Sinh hoc California) dd nhan thdy rang DNA
polymerase tir Thermus aquaticus (Tag-polymerase) c6 kha nang giai
quyét van dé ctia enzim bién tinh sau mdi chu ky. DNA polymerase chiu
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nhiét st dung cho phan tng PCR lan dau tién dugc ban trén thi truong la
Tag-polymerase. Tur d6 dén nay, mét sb vi sinh vat chiu nhiét khac da
duoc khdam pha va ngudi ta dd tach chiét thém dugc cac DNA
polymerase chiu nhiét dé st dung cho phan tGng PCR nhu Vent-
polymerase (Tli-polymerase), Pfu- polymerase, rTth...

6. DNA khuon (DNA template)

La mau DNA ma chlng ta s& khuéch dai. C6 thé 12 DNA kép, don, hoic
RNA dugc tach chiét tir cac dbi tuong nghién ctru. DNA khuén ¢ do
nguyén ven cao tranh 1an tap chat.

VI1. Chu ky nhiét

C6 3 giai doan chinh trong phan tng PCR va chung dugc lap di lap lai
nhiéu lan (chu ky) (thuong tir 25 dén 35 chu ky).
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Hinh 3. So @6 chu ki nhiét phan tng chudi PCR
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* Giai doan bién tinh (denaturation): tach chudi DNA tir soi doi tach
thanh 2 soi don. Nhiét do ting 18n 94-96°C dé tach hai sgi DNA ra.
Budce nay goi la bién tinh, nhiét do ting 18n s& pha V& cau ndi hydrogen
cta chudi DNA. Trudc chu ky 1, DNA thuong dugc bién tinh dén thoi
gian m¢ chudi dé dam bao mau DNA va moi duoc phan tach hoan toan
va chi con dang soi don. Thoi gian ¢ giai doan nay khoang : 5 phut.

Mot s6 chu y trong giai doan bién tinh:
- Viéc ting nhiét do hoic kéo dai thoi gian bién tinh c¢6 thé 1am ting
tinh dac hiéu cua PCR nhung lam giam tuéi tho cua enzyme Tagq.
- Khi da t6i wu ciia PCR thi can giam t6i thiu thoi gian bién tinh
mdi chu ki dé tang lugng san pham.
Thong thuong tir 10s dén 30s.

* Giai doan bit ciip (annealing): gan cap moi dic trung theo nguyén tic
bo sung. Sau khi 2 sg1 DNA tach ra, nhiét d6 dugc ha xubng dé moi co
thé gan vao soi DNA don. Nhiét do giai doan nay phu thudc vao doan
moi va thudng thap hon nhiét do bién tinh khoang 45-60°C. St dung sai
nhiét do trong giai doan ndy dan dén viéc doan mdi khong gin hoan toan
vao DNA mau, hay gin mot cach tly tién. Thoi gian bat cap tir 1-2phdt.

Mot s6 chi y trong giai doan gan moi:
- Po6i véi moi hon 22 nu, nhiét d6 bat moi thuong hoat dong & T,
thap nhat + 3° C.
- Déi voi cac cap Ty cao hodc tu bat cip , co loop thi c6 thé khac
phuc bang PCR 2 budc ( 95° C va 68°C).

* Gial doan keo dai (extension): tong hop chu01 DNA méi glong chudi
DNA gdc. DNA polymerase gan tiép vao soi trong. N6 bat dau bam vao
va hoat dong doc theo sgi DNA. Nhiét do kéo dai phu thuoc DNA-
polymerase. Thoi gian cia budc nay phu thudc vao ca DNA-polymerase

SVTH: b6 Thi Hao Page 11



va chiéu dai manh DNA can khuéch dai. Nhu mot quy tic 1000bp/ 1
phut . o

Cac doan DNA méi duoc hinh thanh lai dugc str 1am khudn dé tong hop
cho céac chu ky tiép theo.

Nhu vay so luong ban sao s€ tang gap 2 sau mdi chu ky va sau n chu ky,
tinh theo ly thuyét s6 luong ban sao 1a 2n.

Mot s6 chu ¥ trong giai doan kéo dai:

- Thg‘yi gian kéo dai phu thudc hoat dong cua DNase, chiéu dai san
pham va DNA khudn

- Nhiét d6 kéo dai thuong tién hanh ¢ 72°C , tuy nhién, hoat tinh
DNA pol van xay ra & nhiét do 68°C.

V1. C4c irng dung

Ky thuat PCR dugc ung dyng rong rai trong nhleu linh vuc khac nhau,
tir nghién ctu khoa hoc dén san xuét va doi song xa hoi. Nhimg Gng
dung chinh cua k¥ thuat PCR Ia:

- X4c dinh cac doan trinh tu can nghién ctu
- Phat hién dot bién

- Nghién ctru qua trinh tién hoa phan tir

- Phuc hoi cac gen da ton tai hang triéu nim
- Chon gibng vat nudi, cay trong

- Lua chon cac cap cha me thuan chung trong thoi gian ngén
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- Xac dinh cac lodi méi, cac loai dic hitu bang phung phap di truyé

phan tu.
-'Y hoc — Khoa hoc hinh su.

- Chuan doan chinh xac cac bénh nhiém tring tir vi khuan, nim, virus
- Chuan doan sém cac bénh gay ra do ung thu, cac bénh di truyén

- X4c dinh huyét thong, truy tim dau vét toi pham

- LA k§ thuat nén cho cac k¥ thuat khac nhu: RAPD, SSR...

+ Nguyén Thi Thu Lan, Nguyén Hoang Chuong, H6 Huynh Thuy
Duong, Huynh Thi L& Duyén, Phan Kim Ngoc. 2003. Xac dinh gioi tinh
¢ heo bang ki thudt PCR. Tap chi di truyén & tng dung ,S6 4.

+  Tang va ctv (2000) d& dung ky thuat PCR competitive dé dinh
lugng WSSV (White Spot Syndrome Virus) nhiém trong Penaeus
monodon Fabricius dé phan loai giai doan nhiém WSSV thanh mtc do
nhe, trung binh va nang, tir 46 ¢6 cach xt Iy thich hop lam giam thiét hai
trong nghé nudi tom (Tang, K. F. I, Lightner D. V.,2000. Quantification
of white spot syndrome virus DNA throught a competitive polymerase
chain reaction. Aquaculture, 189:11-21)

+ Phat hién nhanh Salmonella spp. trong thyc phim (Pham Minh
Thu, Phan Thu Dong, Truong Xuan Lién va cong su. Vién Pasteur
TP.HCM)

+  Ap dung ky thuat PCR san xuat B KIT chuan doan bénh dom
trang trén tom, bénh vang la gan xanh. Vién NC&PT Cong ngh¢ Sinh
hoc- Pai hoc Can Tho.

PCR DA LAM NEN MOQT CUQC PAlI CACH MANG TRONG
SINH HQC PHAN TU
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PCR va céc 4p dung ctia nd hién nay trong nhiéu 1anh vyc da va
dang lam duoc nhing két qua that su ky diéu, d& 1am cho cac céng tring
nghién ctu sinh hoc phan tir tré nén nhe nhang va dé dang hon gip
nhiéu 1an so véi trude kia. Néu trude ddy mot thir nghiém sinh hoc phan
tir phai kéo dai hang tuan, tham chi hang thang, thi nay ciing thi nghiém
c6 clng muc dich nhu vay, vdi PCR chi thuc hién trong vai ngay. Néu
trudc day co nhiing muc dich thi nghiém khong thé thuc hién duoc, thi
ngay nay voi PCR muc dich nay lai cé thé thuc hién dugc mot cac dé
dang. Chinh nho PCR ma ngay nay, sinh hoc phan tor da lam dugc
nhitng budc tién nhay vot trong moi 14nh vuc. Vay c¢o thé noi khong
ngoa la PCR da thuc sy 1lam mdt cudc dai cach mang trong sinh hoc
phan tir. Co thé xin don ctr ra ddy mot s6 vi du :

PCR véi kj thudt clone tai té hop (cloning of recombinant)

Néu trude day, mudn dua mot doan gene vao plasmid dé chuyén
thé plasmid nay vao mot vi khuan thi céng viéc nay doi hoi phai tén
nhiéu thoi gian va cong strc. Trude hét 14 phai c6 mot sd luong té bao
dich dé tir d6 nguoi ta ly trich toan bo bo gene (genomic DNA). Sau d6
ding nhiéu loai restriction enzyme dé cat bd gene thanh nhiéu doan c6
kich thudc khac nhau, dién di trén thach, lam ky thuat Southern blotting
va phat thién doan gen mudn tim bang k¥ thuat lai (hybrldlzatlon) voi
doan do (probe) ddc hi¢u. Trén két qua do, co the dinh vi va trich dugc
doan gen muén tim tir ban thach d dién di d¢é gin vao plasmid roi dua
vao vi khuan mang. Tuy nhién cdng viéc nhu vy cling chua da hoan tat,
Vi chua chic chung ta da gan dung doan gen mong mudn vao plasmid vi
trén ban thach ching ta khéng thé chi 1y ding doan gen da dinh vi ma
khong l1an cac doan gene khac. Do vy, phéi chon dting vi khuan mang
plasmid co gene mong mudn. Chiing ta goi toan bo ky thuét nay la clone
tai to hop, ¢6 khi phai thyc hién trong nhiéu thang, tham chi nhiéu nam,
ma nhiéu khi chua chic da thanh céng. Ngay nay, nha nghién ciru c6 thé
dung ky thuat PCR trong thi nghiém nay. Trudc hét 1a tir mot vai té bao
dich ban dau (khong can phai co nhleu té bao dich nhu k¥ thuat cii), co
thé sir dung cip moi dic hiéu de tong hop va khuach dai doan gen muén
tim thanh hang ty ban sao giéng hét nhau rdi dua vao plasmid (khong
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can phai ding mot luong 10n té bao dich dé ly trich dugc bo gene va
phan tich bang restriction enzyme, réi Southern blotting,.) Lic nay
plasmid mang ding doan gen dich, khong thé c6 1an 16n cac doan gene
khac, vi vay sau khi chuyén thé plasmid vao vi khuan mang, khong can
phai 1am k¥ thuat chon dong nita. Nhu vdy chung ta thiy cling cling mot
muc dich, nhung véi PCR, cong viéc dd gon lai rat nhiéu, co thé chi
trong vong vai tuan 1a xong.

PCR véi ky thuat ly trich cac doan DNA mong muon

Véi céc ky thuat sinh hoc phan ti king dién, dé ly trich dugc mot
doan DNA mong muén nao d6, nha nghién ctu phai cé trong tay mot so
lwgng kha cac té bao dich, dé ly trich dugc bd gene cua té bao. Sau d6 tur
bo gene phuc tap nay, ly trich doan DNA mudn tim bang hang loat cac
k¥ thuat sinh hoc phan tir phuc tap, tén thoi gian va cong sic nhu dé noi
trong phan trén.

Vi ki thuat PCR, ¢ong viéc duoc giai quyét mot cach gon gang
hon nhiéu. Chi can mét sb lwong nho bd gene ¢6 trong mau thir, vi mot
cap moi dic hiéu, cé thé tong hop va khuyéch dai doan DNA dich trong
bo gen phic tap thanh hang ty ban sao cac doan DNA gidng hét nhau ma
khdng can phai 1am dong tac ly trich trg lai

Mot truong hop khac 12 néu doan gen mong muén d& duoc Mot nha
sinh hoc phan tir nghién ctu trude d6 va dd dugce gan vao mot plasmid,
Chuyén thé vao mot loai vi khuan mang. Néu mot nha sinh héa hoc khéc
mudn c6 doan gene dé nghién ctu thi phai xin tac gia cua no g0’1 cho
minh vi khuan mang vé6i plasmid c6 gin doan gen trén. COng viéc nay
duoc goi la "cloning by phoning". Tuy don gian hon la phai ly trich ngay
tir dau doan gen trén, nhung cling tén kha nhiéu thi gio cho doi su chap
thuan cua tac gia, cho thoi gian dé chung vi khuan mang dugc goi dén.
Vé6i PCR thi cong viéc lai don gian hon gap nhiéu lan, nha nghién ctu
chi can c6 doan méi cho gen mong muén, roi ding ky thuat PCR dé
khuéch dai doan gen ndy thanh hang ty ban copy giong hét nhau. Thé 1a
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c6 tha ho rat nhiéu doan gen mong mudn, rat thuan khiét, dé 1am nghién
ctru ma chang can phai cho doi, phai xin phép tac gia,..

Tir cAu trdc cua protein vai thir tu cac amino acid, nha sinh hoc
phan tr c6 thé suy ra duoc cau tric cta doan mdi can tong hop dé
khuyéch dai dugc doan gene chiu trach nhiém trong tong hop protein
trén. Ngoai ra, nho k¥ thuat RT-PCR (Reverse Transciptate PCR), nha
sinh hoc phan tir c6 thé dé& dang khuéch dai mRNA, nho vay c6 thé
nghién ctru duoc sw biéu hién gene ma khong can phai st dung cac ky
thuat sinh hoc phan tir trude day nhu ly trich mRNA tir mot sb lugng té
bao dich kha 16n roi phét hién nd bang k¥ thuat Northern blotting. Phat
hién mRNA con c6 mot irng dung khac nira la phat hién xem vi sinh vat
gay bénh c6 khang duoc vai hoa tri liéu hay khong, vi chi c6 vi khuan
con hoat dong méi tong hop dugc mMRNA, néu vi khuan da chét thi kho
phat hién dwoc mRNAse vi cau tric ndy khdng bén dé bi huy

boi cac men RNAse von di rat bén va hién dién san trong mai truong.
PCR Trong Phat Hién Cac Vi Sinh Vat Gay Bénh

Béng cac khuéch daidoan nucleic acid dic trung cua vi sinh vat
gay bénh trong miu bénh pham, thir nghiém PCRc6 thé phat hién vi sinh
vat gy bénh véi d0 nhay cam cuc cao ma khong ¢6 mot thir nghiém nao
trude day cd thé so sanh duoc[1]. S di dugc nhu vay vi chi can dudi 1
vi sinh vat gdy bénh c6 mit trong mau thtr 1a cohién dién nucleic acid
dich va dugc PCR khuéch dai.

Trong céc thir nghiém huyét thanh hay mién dich hoc, chia khoa
chinh cua thir nghiém 1a c6 duoc trong tay cic khang thé hay khang
nguyén dic hiéu. Néu khong mubén mua san pham thwong mai, nha
mién dich hoc phai tu ché va day 1a mot cong viée rat cong phu va ton
thoi gian. Trong khi d6 v6i PCR, chia khda chinh caa thir nghiém 1a van
dé tim cho duoc cac doan moi dic hidu. Ma day chi 14 mét trd choi trude
may vi tinh : V&1 mot CD room c6 dﬁy du céc dit liéu vé thu vién DNA
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cua cac vi sinh vat ma cac nha nghién ctu trude da nghién ctru duoc va
v6i mot phan mén chuyén dung, mot nha vi sinh hoc hay sinh hoc phan
tir ¢6 thé ty chon nhitng cip moi theo ding trinh ty da chon. Sau do chi
can viét thu dit hang cho mét hang tong hop doan moi theo dung trinh
tu d4 chon. Sau khi tong hop xong, hang séan xudt c6 thé goi dén ngudi
su dung theo duong buu dién ma khong can phai co diéu kién bao quan
chat ché, vi cc doan mdi sau khi tong hop xong, lam dong kho c6 thé
giir rat bén trong diéu kién binh thuong. Cong viée cia nha nghién ctu
luc nay la thir nghiém xem cac doan moi duge chon c6 nhay cam va déc

hiéu nhu mong mudn hay khong, néu khong thi lai chon mot cap moi
khac,.

Do tha nghiém PCR qué nhay cam, nén khi ap dung trong chan
doan, mot van dé rat quan trong can phai luu tam, d6 1a hién tuong
duong tinh gia, cha yéu 1a do mau thtr bi nhiém bai cac san pham PCR
trude d6. Chi can mau thir bi nhiém maot hoic vai manh san pham PCR
thi cd&c manh ndy s& duogc khuéch dai va mau cho két qua dwong nhung
1a duong gia. Dé co thé tranh duoc két qua dwong gia, PCR chan doan
phai duoc thuc hién trong mot phong thi nghiém cé to chuc chit ché, cac
giai doan thi nghiém phai dugc thuc hién tai nhitng khu vuc riéng, voi
cac do dung thi nghiém riéng, sir dung nhiéu vat liéu chi ding maot lan
(dau pipette, 6ng nghiém phan tng, dng nghiém sira soan bénh pham,.)
Ngoai ra con phai ap dung nhiéu bién phap dé loai trir ngoai nhiém. Hién
nay c6 I& hiéu qua nhat 13 sir dung phuong phap ndi tai loai trir ngoai
nhiém : d6 1a tron san trong 6ng nghiém lam phan @ng PCR men Uracil
N Glycosylase (UNG) la men c6 kha nang pha huy cac san pham PCR
ngoai nhidm trude khi phan tng PCR xay rat!. Chinh nho viéc st dung
UNG ma céc thir nghiém PCR chan doan phat hién vi sinh vat gay bénh
c6 thé thuc hién duoc tai bat ca phong thi nghiém nao, khdng can phai
tai mot thi nghiém dugc thiét ké dic biét cho PCR chan doan.
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Ngoai ra, PCR con c¢6 mot bién thé 13 k§ thuat PCR t6 (Nested -
PCR) c6 thé 1am ting thém d6 nhay cam cua thir nghiém mot khi nucleic
acid dich hién dién kha it trong mau thi. DAy la mot ki thuat PCR hai
giai doan : Giai doan dau dung mot cap mdi khong dac hiéu méy dé
khuéch dai nucleic dich dén mét sé lugng nao d6 du dé vao giai doan ké,
khuéch dai doan nucleic acid dich bang cip mdi dic hiéu cao ¢ vi tri
bt cap nam bén trong cac doan nucleic acid dugc khuéch dai trong giai
doan dau.

Vé6i k¥ thuat RT-PCR, c6 thé khuéch dai nucleic dich 1a RNA,
nhod vay c6 thé phat hién tac nhan gy bénh ma nucleic acid dich RNA
(RNA cua ribosome, mRNA, hay la RNA cua virus), chit khong chi han
ché véi nucleic acid 1a DNA. Tuy nhién can phai luu Y rang k¥ thuat
RT-PCR ciing nhu Nested - PCR 14 nhiing k¥ thuat khong thé dung
UNG Ia yéu t6 ndi tai chong ngoai nhiém, vi vay chi c6 thé thyc hién
duoc trong nhitng phong thi nghiém c6 to chirc chit ché.

Mot uu diém khac cua PCR trong chan doan bénh nhiém khuan
la PCR ching nhitng c6 thé phét hién duoc tac nhan vi sinh vat gay bénh
truc tiép trong bénh pham ma con co thé phan loai type di truyén caa céc
vi sinh vat nay, khoéng can phai nuéi ciy duoc vi khuan. Day 1a mot
dong gop rat 16n trong nghién ctu dich t& hoc tim hiéu méi lién quan
cuia cac tdc nhan gay bénh trong cong dong. Mét chiing minh hét sic ndi
tiéng trong ung dung nay 1a truong hop "nha si Florida" (Florida dentist)
: Nho ¢6 PCR ma nguoi ta dd xac dinh dugc 3 bénh nhan kham diéu tri
ring d4 bi nhiém HIV tir mot ngudn goc 1a vi nha si no bi nhiém HIV.
Ngoai ra PCR con c6 thé phat hién vi khuan khang khang sinh vi du phat
hién M. tuberculosis khang rifampicin , mot chia khda cha yéu dé bac si
diéu tri c6 thé sir dung phat d6 diéu tri dting cho bénh nhan.

PCR véi tién héa va khio co hoc

T ndm 1963, cac nha nghién ciru d& bat dau nghién ciru vé tién
hoa dua trén cau triic phan tir cia protein (cytochrome ¢, hemoglobin,
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ribonuclease,.) Sau d6 ho bat dau nghién ciru tap trung vao trinh ty chudi
ciia 16S RNA cua ribosome trén vi khuin hay bo gen cia ty thé va luc
lap cta thuc vat. Ngay nay PCR d& g6p phan 1am cong viéc nghién ctu
Vvé tién hoa phan tir hoc trd nén dé dang va nhanh chong hon. Nguoi ta
c6 thé so sanh cac loadi véi nhau bang cach ding c&c moi dic hiéu cho
nhimg ving khong d6i bo gen, nho d6 khuéch dai cac ving bién doi, roi
so sanh voi nhau. Uu diém vuot tréi nhat cia PCR trong linh vyc nay 1a
khong can ma chi can mot sb luong rat nho mau vat 1a da dé co thé tién
hanh phan tich. Mot vi du ma cac nha tién hoa phan tr hoc da thuc hién
thanh cong la tim hiéu dugc moi lién hé gitra mot loai gau Bic My va
gau Phi Chau. Ho chi can dit doc trén duong di cua gau trén than cay,
nhitng ban cao dé lay duoc cac dam 16ng cua gau, roi dem vé phong thi
nghiém phan tich. Néu nhu trudc kia 13 phai dit nhitng bay bat duoc
gau, 1dy mot sb lugng nhiéu mau moi du dé phan tich.

Trong linh vuc khao c¢6 hoc, nhd DNA 1a mot loai phén tir kha
bén vitng, c6 nhirng minh DNA c6 thé ton tai nguyén ven trong thoi
gian khé dai. C6 rat nhiéu trudng hop nhitng manh DNA c6 dai d dugc
PCR khuéch dai thanh cong, vi du nguoi ta co thé khuéch dai DNA ty
thé tir mot nguoi Chau My séng cach day 7000 nim hay tir cic ménh
xuong cia cop ring chon séng cach diy 14.000 nim.

PCR véi phat hién cac khiém khuyét gene

Khiém khuyet gene gay cac bénh di truyen hay ung thu la do bi
d6t bién doan hay diém. Viéc phat hién cac dot bién bang phuong phap
PCR 1a mét diéu hét suc d& dang khi ma doan DNA dac hi€u duoc
khuéch dai 16n c6 kich thudc khac binh thuong (do thém hay mat doan).
Véi cac trudng hop dot bién diém, PCR hién nay dd chiém doc quyén
trong lanh vuc nay vi kha nang thyc hién céc thi nghiém tuong d6i don
gian va it ton thoi gian so cac thir nghiém sinh hoc phén tir khdng dung
PCR. Vi dg dai cua bai bao co han, ching t6i khong thé dang tai hét mot
cach cu thé cac nguyén tic riéng biét, tuy nhién tyu chung 1a ngudi ta
ding PCR Véi cac cip moi dic hiéu dé khuéch dai cac doan DNA c6
chtra dot bién diém roi phan tich bang cac k¥ thuat sinh hoc phéan tir
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kh?c ; hay dung cap primer chi khuéch dai dugc doan DNA c¢6 dot bién
diém ma khong khuéch dai dugc doan gene binh thuong.

PCR va viéc dinh type cac mo

Cac mé duge dinh type khac nhau dua vao su khac nhau vé cac
khang nguyén cua phuc hop phi hop t6 chirc chinh (MHC), ¢ nguoi goi
la khang nguyén HLA. Dinh type cac m6 1a mot viéc hét sic can thiét
trong ngan hang dit liéu moé ghép va truéc khi thuc hién phau thuat ghép
mo hay co quan. Hién nay dinh type cac mé duoc dua vao cac phuong
phap mién dich hoc. Tuy nhién PCR ciing 12 mot trién vong day hira hen
trong linh vya nay, vi dinh type cac mé dua vao PCR cho dugc nhiéu
thong tin hon 1a cac phuong phap mién dich hoc.

PCR va viéc xac dinh cac dau 4n di truyén

DAau 4n di truyén duoc ndi & day 1a nhitng dau an gitp phan biét
cac cé thé trong cung loai, xem ¢ lién hé véi nhau hay khong. Cac dau
an nay hoan toan khéng cé y nghia gi trong viéc biéu hién kiéu hinh
théng qua tong hop protein.

Trude day, dé phat hién cac dau an di truyén, nha nghién cau
phai ly trich dugc bo gene tir mot khoi lugng khé nhiéu té bao cua cé thé
can khao sat (md, mau,..) sau do cit doan bo gene ndy bing cac
restriction enzyme, dién di trén thach, 1am Southern blotting, réi ding
cac doan do dic hiéu dugc danh dau dé phat hién. Két qua 1a mdi ca thé
s& ¢6 mot hinh anh dic trung bang cac vach dugc danh dau bang cac
doan do khi lai ghép trén Southern blotting. Nguoi ta goi k¥ thuat nay la
ki thuat phan tich sy da hinh vé chiéu dai cia cac manh DNA bj cat
doan, RFLP (Restriction Fragment Lengh Polymorphism).

Vé6i PCR, ¢6ng Viéc tro nén don gian hon rat nhiéu. C4 hai kiéu
PCR phét hién dau an di truyén hién dang duoc dung. Kiéu tha nhat 1a
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ding PCR Vvéi cac doan moi nam trudc va sau cac microsatellite, 12 cac
cau tric CACACA lap di lap lai c6 rai rac khoang 100.000 lan trong bo
gene cua dong vat c¢d vi va khuéch dai cac microsatellite nay. Vi cac ca
thé khac nhau cd sy khac nhau vé sb luong céc cau tric CA tao thanh
cac microsatellite nén sau khi khuéch dai biang PCR va phan tich cac
vach trén thach dién di, s& thay cac kiéu mau vach khac nhau tuy tirng cé
thé dugc phan tich. Kiéu thtr hai goi 1a phuong phap khuéch dai ngau
nhién cac DNA da hinh (Random Amplified polymorphic DNA, RAPD)
la dung cac doan moi khong dic hiéu, thuong ngan khoang 10 nucleic,
cho bat cap véi nucleic acid dich trong diéu kién bat cip khdng chit chg,
& nhiét @6 khoang 30-40 0C chéng han. Nho vay khi thuc hién PCR, s¢
c6 san pham PCR 1 nhimg doan DNA dai ngan khac nhau do cac doan
moi bat cap ngau nhién trén DNA dich (ngu nhién nhung 1a tat nhién,
vi doan mai sé& bat cap trén chudi dich nao twong ddi bd sung nhat véi
nd) va cac kich thudc cua nhirng doan nay s€ duogc phat hién trén thach
dién di. Sy giong va khac nhau vé hinh anh trén thach dién di s& cho biét
cac cé4 thé duoc phan tich ¢ gidng hay khac nhau, hay cé lién hé voi
nhau nhu thé nao ?

K thuat PCR phét hién dau an di truyén d& c6 nhitng dong gop
rat 16n trong khoa hoc hinh su. Chi can toi pham dé lai trén hién truong
rat it mau vat : Mot vai giot may khé, vét tinh dich, vai soi 16ng hay téc,
hay tham chi mau tan thudc cé dinh lai vai té bao niém mac miéng, 1a
cac nha sinh hoc phan tir c6 thé truy tim duoc dau an di truyén va phat
hién duoc ngay ding toi pham ma khong thé nao chdi cai dugc. Mot
minh chang khac cho ap dung nay la viéc kham pha duoc bi mat cua cai
chét cua ca gia dinh Sa Hoang Nicolas dé II, duoc biét 1a d& bi hanh
quyét sau cach mang thang muoi cua Nga va xac cua ho dugc chon &
dau d6. Gan day theo 1énh cua tong théng Yeslin, dia diém nghi ngo
chdn xéc cua ho da duoc khai quat, va bang ky thuat PCR dau an di
truyén so sanh véi DNA cua nit hoang Victoria Anh quéc, ngudi ta da
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khang dinh duwoc mot bo xuwong 1a cua hoang hau vi ba nay 1a chau goi
nir hoang Victoria bang di. Mot bo xwong khac duoc khang dinh 1a cua
Sa Hoang vi so duoc véi DNA tir mau xuong cua mot quan cong to tién
cua Sa Hoang. Riéng hoang tir va cong chda thi khéng tim thay duoc.
Theo mét si quan d& thi hanh an thi xac hai vi nay da bi d6t chay thanh
than sau khi xir. Tuy nhién c6 mot ba tén la Maria tu nhan minh la cong
chia Natasia thi sao ? Trudc day khong thé c6 mot ky thuat di truyén
nao cd thé xac dinh dugc viéc nay va hién nay thi ba Maria ciing d4 qua
doi. Cac nha nghién ctru da tim ra dugc nhitng bénh vién ma trudc day
ba Maria dd dén kham bénh va diéu tri vd may man thay hay con tim
duoc nhitng mau sinh thiét md cua Maria, thé 1a ho d& dung ky thuat
PCR dau an di truyén va bay gio ¢a ¢ mot tra 1oi rd rang : Maria khong
phai la cong chia Natasia.

PCR phat hién dic hiéu loai

PCR con c6 thé xac dinh loai bang cach dung cac doan moi
dic hiéu cho nhitng viing giéng nhau goi 1a cac vung lap lai truc tiép
(direct repeat) hién dién & nhiéu vi tri trong bo gen, dé khuéch dai cac
vung thay d6i va phét hién céc ving nay. Nho vay biét duoc cac cé thé
trong lodi c6 gidng hay khac nhau hay khéng. K thuat nay duoc goi la
ki thuat PCR lay dau ngon tay (PCR - finger printing), hay con goi la ky
thuat PCR phat hién cac chudi giita cac vung lip lai IRS - PCR
(Interpersed repeat sequence PCR). Trong bo gen cta nguoi cling co
nhitng doan lap di 1ap lai, goi 1a yéu t6 Alu (Alu element). Ciing bang ky
thuat trén, cac nha nghién ctru sinh hoc phan tir da thuc hién duoc nhitng
a4p dung 16n, vi du khuéch dai cac vung thay doi nam xen gitra cac Alu
dé lay nguyén liéu di truyén ban dau cho cac khao sét sau nay.

PCR va ky thuat phat hién trinh tu chudi cia mot doan DNA (DNA
sequencing).
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Trudce day, dé lam DNA sequencing, ngudi ta phai ding k§ thuat
Maxam va Gilbert. Ky thuat nay twong ddi phac tap ma tinh lip lai
khdng cao. Hién nay 1am DNA sequencing bang ky thuat PCR don gian
hon nhiéu, k§ thuat nay dwogc goi 1a k§ thuat Sanger va rat duoc
nhiéu phong thi nghiém sinh hoc phan tar hién nay st dung. Néu doc gia
nao mudn tim hiéu thém thi c6 thé tham khao tai liéu ma ching toi da
liét keé.

KET LUAN

Do cac tng dung cuc ky to 16n va ky diéu trong moi linh vuc,
PCR da that sy 1am duge mét cudc dai cach mang trong sinh hoc phan
tar trong thoi diém hién nay. Véi ki thuat va cong ngh¢ ngay cang tién
bo, cac thudc thir ngdy cang ré hon va tot hon, gia may chu ky nhiét
ngay cang ha va déc bi€t 1a viéc s dung h¢ thong noi tai chong ngoai
nhiém, thir nghiém PCR khong con la mot thir nghiém qua cao cap chi
thuc hién dugc tai cac phong thi nghiém hién dai. C6 thé n6i PCR hién
nay hoan toan c6 thé trlen khai tai cac phong thi nghiém trung binh tai
cac nude dang phat trién nhu ching ta.

Ngay nay, bén canh phuong phap PCR truyén thong nguoi ta da
phat trién thém rat nhiéu cai tién cliing nhu ky thuat méi dya trén nén
tang PRC, c6 thé ap dung cho nhiéu loai déi twong mang cat chat di
truyén khac nhau, nhitng tién bo nay duoc ap dung vao trong thuc tién s&
gilp ching ta cd thé phat hién va ¢ nhitng nhanh nhay kip thoi trude
tinh hinh dién bién kip thoi cta cac loai dich bénh nguy hiém trén thé
gidi hién nay nhu H;N,, HsN;, Sars...cling nhu gop phﬁn diéu tri bénh
d4 va dang de doa thé gi nhu lao, viém gan...

Véi chu truong di tat don dau, nghién ctu ap dung va trién khai cac
tién bo khoa hoc va nang cao chat lugng doi séng ctia nhan dan, Viét
Nam d3 &p dung kha rong rdi phuong phap PRC va ki thuét tién tién
khac trong nghién ctru sinh hoc phan tir va budce dau thu duge mét sd két
qua dang ghi nhan, tin rang trong twong lai chiing ta s& con gat hai duoc
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nhiéu thanh céng hon nita trong sy nghiép nghién ctu khoa hoc cia
nudce nha.
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