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1. Sach bai giang Sinh hoc phan tir cia b6 mon HS-

SHPT (lwu hanh néi bo)

Polymerase Chain Reaction (PCR). National Center
for Biotechnology Information, US National Library

of Medicine.




NHU CAU TU THU'C TE

e Nghién clru 1 doan DNA cu thé
e Can taora moét lwong I&n doan DNA quan tam

- M6t ki thudt tién lgi dé khuéch dai 1 doan DNA

guan tam




e PCR duoc mo ta lan dau tién bdi K. Murris (1985) =

giai Nobel Héa hoc nam 1993

e Tr& thanh 1 trong bd ba chi luc nghién clru vé gen

PCR - Sequencing — DNA recombinant




Mot s6 thuat ngir

Nhan ban, khuéch dai gen (polymerization,
amplification)

DNA dich, DNA khuon (template)
Chudi don, chuoi ddi (chuoi kép)
Poan moi (Primer)

San pham PCR (PCR product)
Chu ky nhiét (thermal cycle)

Bién tinh, bat cip, kéo dai chuoi
Mau chirng (control)
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e L3 phan &ng khuéch dai s6 lvgng 1 doan acid nucleic
(thuwong la DNA) xac dinh in vitro
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DNA Replication

Overview
Origin of replication
Leading strand Lagging strand
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Doan moi (primer)

[

5'...CTGACACAACTGTGTTCACTAGCAA..................AAGGTGAACGTGGATGAAGTTGGTG...3”
3'...GACTGTGTTGACACAAGTGATCGTT .. .TTCCACTTGCACCTACTTCAACCAC. ..5"'

N

5'...CTGACACAACTGTGTTCACTAGCAA. . «+ees+ AAGGTGAACGTGGATGAAGTTGGTG. .. 3

3'CCACTTGCACCTACTTCAA]) 5

5 'ACACAACTGTGTTCACTAGC]| 3' '
3'...GACTGTGTTGACACAAGTGATCGTT TTCCACTTGCACCTACTTCAACCAC...5

.
o —
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La doan acid nucleic ngan, duoc thiét ké san \

Bat cdp theo nguyén tac bo sung doi base vai DNA dich
Puoc DNA polymerase kéo dai dé hinh thanh chuo6i don mdi

1 cap mo6i gobm 2 doan moéi xudi (forward primer) va moi
nguoc (reverse primer) cho 2 mach don 3’-5- va 5’-3’

\

DO dac hiéu cha cap moi thé hién tinh dac hiéu vé ky thuat
Cﬁa PCR. Jo




Cac giai doan cua PCR

1. Bién tinh: 92 — 95°C
—DNA dich (sgi doi) bién tinh b&i nhiét d6, dudi xoan
thanh 2 soi DNA don

l 92-95°C
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2. Bat cap moi:

— Cac doan moi bat cidp vao doan trinh ty dac hiéu
tréen DNA soi don

— Th clla doan moi dwoc tinh toan dya trén trinh ty
nucleotid cua doan DNA dich




3. Kéo dai chudi: 70-72°C

—DNA polymerase bam vao vi tri doan moéi-DNA dich va
kéo dai chuoi tir dau 3’




™~

[

5 ' . . .CTGACACAACTGTGTTCACTAGCAA. LI I IR T I B I I L I L B A .AAGGTGAACGTGGATGAAGTTGGTG. .. 3"
3'...GACTGTGTTGACACAAGTGATCGTT v e v e veeennnnacnnn TTCCACTTGCACCTACTTCAACCAC...5'

5 ' LN .CTGACACAACTGTGTTCACTAGCAA. LN IO IO D I L I L I B N I .AAGGTGAACGTGGATGAAGTTGGTG L B 3 '

3'...GACTGTGTTGACACAAGTGATCGT T c ccocccovccccccsce TTCCACTTGCACCTACTTCAACCAC...5'
l/ cée mdi ( 30-65°C )
5'...CTGACACAACTGTGTTCACTAGCAA ..« c e« ............AAGGTGAACGTGGATGAAGTTGGTG...3l

3 '[CCACTTGCACCTACTTCAAC] 5°

5 '(ACACAACTGTGTTCACTAGC] 3'
3'...GACTGTGTTGACACAAGTGATCGTT . e e vevee o S e 6 TTCCACTTGCACCTACTTCAACCAC...5"'

k dNTPs + polymérase ( 65-75°C))
5 ' LN .CTGACACAACTGTGTTCACTAGCAAO ® 0 8 8 P 8 e OAAGGTGAACGTGGATGAAGTTGGTG. .0 3 ;

3'[.. . THICCACTTGCACCTACTTCAAC| 5°'
5 'ACACAACTGTGTTCACTAGCAA. . .J3'

3'...GACTGTGTTGACACAAGTGATCGTT. c cccccooncvnccnns TTCCACTTGCACCTACTTCAACCAC...5'




Chu trinh nhiét PCR
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Y nghia ctia cic thanh to trong PCR

Thanh to Y nghia
DNA dich DNA sgi don, la DNA b6 gen/plasmid
Doan mai La 1 doan DNA soi don, b6 sung védi DNA dich
‘ dNTP dATP, dTTP, dCTP, dGTP
4 Polymerase Kéo dai chudi DNA mdi thanh lap
Taq (Thermus aquaticus), Tli (Thermococcus lithoralis), Pfu (Pyrococcus
furiosus),....
MgClZ Thuc day su bat cdp cdia DNA dich-doan moi,

On dinh phirc hop DNA dich-doan mbi-polymerase
Chu trinh nhiét 94°C bién tinh va tadch DNA thanh soi don

30° — 65°C bat cdp doan moi — DNA dich

65° — 75°C kéo dai chudi DNA do polymerase
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Cong thurc nhiét T, = 2(A+T) + 4(C+G) melting tempera1té,1re
T, =Tm —=5°C hybridization temperature
W _" 1










Nhu vay, PCR la gi?

KT tong hop DNA dua trén mach khudn 13
mot trinh tyw dich DNA ban dau, khuéch dai
sO lwong cua DNA ban dau thanh hang
triéu ban sao, nh® hoat dong cua enzyme
polymerase va cdp moi dac hiéu cho doan
DNA nay.




CYCLE NUMBER
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AMOUNT OF DNA

128

256

512

1,024

2,048

4,096

8,192

16,384
32,768

65,536
131,072
262,144
524,288
1,048,576
2,097,152
4,194,304
8,388,608
16,777,216
393,554,432
67,108,864
134,217,728
268,435,456
536,870,912
1,073,741,824
1,400,000,000
1,500,000,000
1,550,000,000
1,580,000,000
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Pac tinh tv gidi
han cua PCR




Khuyét diém ctia PCR

e D3ctinh ty gidi han cua PCR
e Ty lé sao chép sai cao: ¥ x 10% nucleotide (in vitro)
Ty 1é sao chép sai (in vivo) = 1/10° nucleotide

"\ ® Can cd théng tin t6i thiéu vé trinh tu cla template, dac
biét |a trinh ty & 2 dau dd dé tao doan madi dac hiéu

DNA duwoc lam tinh khiét

Poan can khuéch dai < 2kb

Str dung DNA Polymerase tét

Mady ludn nhiét tét

Nhiét dé duoc tinh todn ky

Chay it chu ky (25 — 35 chu ky)

Thém cdc chét phu tro (BSA, DMSO,...)




Hién thi két qua cda PCR

e Két qua chi doc sau khi phan &ng két thic.

e PCR c6 dién chi dinh tinh, khong dinh lvgng

e KEt qua duoc doc bang cach: dién di trén gel

agarose = lam hién hinh bang cach sir dung cac

chat nhudém = thay duoc va lwu lai bang hinh anh

dudi den UV.
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Nguyén ly cua viéc dién di trén gel agarose

DNA tich dién (-) = di chuyén tl (-) sang cuc (+)

DNA ff?lgments Buffer solution
T |
b Agarose gel
1 —— | I ® _[Z::t"_ —
Electrophoresis chamber
Electrode Electrode
- -+

Small DNA fragments moves further
through gel than large fragment

| ;T |




Chuan bi gel

- Chuan bi dung cu : binh ndn dé nu gel, 10 vi séng, cong dd gel, lwoc tao giéng, bon chay
dién di, dd dém chay dién di (TBE)

- Chuan bj gel : gel agarose, dinh ndng dd can st dung, pha gel bang TBE, nau gel, thém
EtBr, d6 vao khudn, dat luvoc tao giéng.

Cool to 65°C, and

pour into mold Combto

make wells

Finished ge1  'Vells

A

Microwave
to boil

Mix agarose
and buffer

BS.Nguy&n Minh Ha 27



Mang dién di gel agarose

BS.Nguyén Minh Ha
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Mang dién di gel agarose mini

BS.Nguy&n Minh Ha
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* Chuan bi mau dién di :

Ong DNA can dién di (chdra 1 hodc nhidu doan DNA c6 kich thudc khac nhau)

Ong chira thudc do

Ong chéra dd dém cé mau.

Chat phat quang (EtBr, SYBR G, midori green...)



6ng chtra thuéc do
(DNA ladder, marker) (cac doan DNA biét trudc kich thude)

For best results load 5-10 ul of marker per well

1kb Ladder DNA Marker 100bp Ladder DNA Marker
(500 bp-10000 bp) (100 bp-2000 bp)
bp ng/10ul bp ng/10ul

10000 40
8000 40
6000 40 2000 30
5000 80 1500 30
4000 40
1000 60
3000 40 L e
800 30
o . 700 30
600 30
500 80
400 30
1000 40 300 30
200 40
500 40 L =

BSINguy§ RBC Bioscience Corportion



cyanol FF

bromophenol
biug

orange G

6ng dd dém cé mau
(DNA loading buffer/dye)

* Thuwong di kem voi ladder

* Chtra 1-3 mau.

* Giup theo d&i su di chuyén cla cac
doan DNA

= Glycerol trong buffer giup kéo cac doan

DNA lang xudng day giéng.

BS.Nguy&n Minh Ha 32



Chat phat quang

(@) ()

Ethidium bromide
stacked between
base pairs

Fig. 3. (a) Ethidium bromide; (b) the process of intercalation, illustrating the lengthening and

untwisting of the DNA helix.

Midori Green Stain

= EtBr gdy dbc cip va man
tinh, la tdc nhan gay dot bién
gen, sinh ung va quai thai.

= EtBr cai xen vao DNA sc¢i
déi va hién thi mau cam
dwdi den UV.

Ethidium Bromide Stain

33



3 DNA of
different
! ! sizes
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Pua DNA vao gel agarose
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Cach phan phoi DNA 1én thach agarose

SAN DIEGO







Chup hinh gel dwoi déen UV

BS.Nguy&n Minh Ha
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Phat hién cac doan DNA bang Ethidium bromide,
xem dwdi dén UV, vét DNA ¢0 mau cam
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Sample Sample Sample Size
; i :: standard ..@
= = = = v = —-}.- 23kb
= = = — | YR o= — —tee 9.4 kb
i Longer R ——at-= 6.6 kb
fragments = = —et-=4.4kb
R7aN — —
Shorter .. %8 hg
fragments
Samples are loaded @ DNA migrates to the positively- Fragments in the samples are
into wells. charged electrode. The sieve- separated according to size.
like effect of the gel impedes
long fragments while allowing
short ones to pass through * Fragment sizes in size standard
more quickly. kb = 1,000 base pairs

(b)

Hinh gel
agarose duoi
den UV

b: © Richard T. Nowitz/Photo Researchers, Inc
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San pham dién di trén gel agarose dwoc chup hinh
vain ra (trén giay)

Verification of PCR product on
agarose or separide gel

3kb -
| —1857
1 —1058
lkb: — 029
500 —
-1 — 383
300 -

(Thudc) ladder PCR fragments

BS.Nguyén Minh Ha




Phan tich KQ thwr nghiém
mau bénh pham bang PCR

Phai biét kich thwdc (chiéu dai) san pham
PCR |a bao nhiéu.

Phai dua trén thudc do (DNA ladder,
marker)

e Poc két qua cac mau chirng trudc khi doc
két qua mau bénh




Vai tro cia cdc mau chirng trong PCR

Chirng Chirng
DUONG NOI TAI

&
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giéng kich thuée
va trinh tw

M3u BP tir chl thé
chac chan

doan

acid

guan tam

cO chira
nucleic



Vai tro:

= Ch&*ng minh sy hoat dong cua PCR
mix dang s& dung.

» Chirng minh d0 dac hiéu cta cap moi

= Khéng kiém tra dwoc qua trinh tach
chiét cé dat chuan hay khéng




luén am voi
DNA dich

Mau BP tir chd thé
chac chan KHONG cé
chira doan acid nucle
guan tam



Vai tro:
» Ch&rng minh d0 dac hiéu cta cdp maoi

= Khéng kiém tra dwoc qua trinh tach
chiét cé dat chuan hay khéng

Lwu y: chirng am khac v&i chirng nwéc
Nudc cat DNAse-free + PCR mix
Chirng minh PCR mix khong bi ngoai

nhiém hodc khdng bi nhiém chéo

- Hoda chat va thiét bi khong bi ngoai

nhiém san pham khuéch dai




La DNA duoc chay Co6 kich thudc va trinh tu
song song v&i DNA dich | khac DNA dich S

(Khéng phai la mét mau A\

riéng)

Thuong duoc thém vao | I 6 thé str dung chung hoac
chung v&i mau chirng am, khac mdi v&i mau DNA dich

luén cho két qua (+)



Vai tro:

= Kiém tra dwoc khu tach chiét tét hay khéng
Chi*rng = Kiém tra dugc cd ton luu chat tre ché khuéch

NOI Tl;I dai trong dung dich sau tach chiét khong
J = Kiém tra duoc su hoat déng clia hé thong

khuéch dai
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CAC LOAI PCR

Classic PCR (PCR c6 dién)

Multiplex PCR (PCR da moi)

Nested PCR (PCR t6)

Quantitative PCR (Real time PCR, ...)

Reverse transcriptase PCR
PCR RFLP
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