Chwong 8
Cac ky thuat phan tich trong
Sinh hoc phéan tw
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Tach chiét DNA

=

Dé thu nhan DNA tinh sach can loai bé nhiing thanh phan tap nhiém,
ma quan trong nhat 1a protein.

Su tach chiet DNA duya trén nguyén tac hoa tan khac nhau cia cac phan
to khac nhau (nucleic acid/protein) trong hai pha khong hoa tan
(phenol, chloroform/nudc).

Muc dich la thu dugc cac phan tir nucleic acid ¢ trang thai nguyén ven
toi da, khong bi phan hiy bdi cac tac nhan co hoc hay hoa hoc.

Céc nucleic acid can dugc tach chiét trong dicu kién nhiét d thap de uc
ché hoat dong cua cac enzyme ndi bao (DNase va RNase).

Sau cong doan tach chiét, nucleic acid tinh sach nam trong mot thé tich
dung dich 16n. Su tia két hop voi ly tam cho phép thu nhan nucleic acid
dudi dang céan tua de bao quan va khi can c6 thé hoa lai trong nudc theo
nong d6 mong muon.
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i Téach chiét DNA

« Bwéc 1: pha mang té bao, mang nhan
 Bwdc 2: loai protein
« Bwéc 3: thu hoi nucleic acid

Protein
(polar residues residues k.
onoutside] | flipto outside) | DNA (polar)
%‘ Protein
DNA (polar) E‘ (polan) | ecs polar)

DNA + protein Phenol added Phases separated
aqueous and vigorously
solution mixed centrifugation
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i Tach chiét DNA

= ‘
Pha mang t¢ bao, mang nhan: nghién té bao, md trong mot hon hop chat tay
(SDS) va proteinase dé pha vd mang té bao, mang nhan, giai phéng DNA ra
moi truong dong thoi phan huy cac protein lién két voi DNA.
* Chat tay la phan tu ludng cuc, s€ két hgp voi protein mang va cac phan
tor phospholipid lam phé v& cau tric mang. ‘
» Chat tay ion hoa cé tac dung pha mang manh, chat tay khong ion hoa c6
tac dung pha mang nhe hon. ‘
Loai protein: lac mau trong dung dich phenol:chloroform dé bién tinh
protein dong thoi khong hoa tan nucleic acid. Protein bi bién tinh khong hoa
tan trong pha nudc c6 chua nucleic acid va sau khi li tam s¢ tua thanh mot
16p nam gitra pha nuéc va pha phenol:chloroform. Thu hoéi nucleic acid
trong pha nudc.
Tua nucleic acid: nham thu nhan nucleic acid dud¢i dang c6 dac dé bao v¢
chung khoi sy phan huy ctua cic enzyme va khi can c6 thé hoa lai trong
nudce theo ndong d6 mong muon. Co thé tua trong ethanol hodc isopropanol.
Sau d¢ li tam d€ thu nhan lai nucleic acid. Can tua dugc rua trong ethanol
70% d¢ loai bo cac mudi hodc cac dau vet cua isopropanol.
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i Tach chiét DNA

=z

{o) Differential centrifugation
Sample is poured into tube

Ly tam phan doan (a)
va phan doan vung
(b) phan tach cac
trinh tw trong hon
hop dwa trén khoi

lwong cua chung. B o
Thoi gian va lwc ly -
tam dwoc xac dinh —

cho tirng nhém phan S conutnoi—
tlr. Dung dich ly tam h
co ty trong thap hon

cac phan tw can phan a
tach. gt g
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—— More dense part

denso particte

{b) Rate-zonal centrifugation
Sample is layered on top of gradiont

Lasgor particlo
Tk

H | Cotect ractions
and do assay

i@ Tach chiét DNA

=z

Ly tam dang ty trong (isopycnic) phan tach
cac phan tw trong hon hop dwa trén ty
trong cua ching. Théi gian va lwc ly tam la
chung cho cac nhém phan tr. Dung dich
ly tdm c6 ty trong véi gia tri di ti thap dén
cao hon ty trong cia cac phan tor can
phan tach.

Ly tam trén gradient lién tuc CsCl: trong
qua trinh ly tam, dung dich CsCl sé tw
dong hinh thanh mot gradlent dang ti
trong vé&i ti trong ting dan tw miéng 6ng
xuong day ong. Dwéi tac dong cua lwe ly
tam, cac nucleic acid di chuyén trong ong
va dén vi tri co ti trong bang véi ti trong
cua chinh né6 sé ngirng lai va hinh thanh
mot I&p ¢6 dinh trong ong. Lé&p nay dwoc
thu nhan lai sau ly tam.
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Ty Tach chiét RNA

Tissue ODODQ P D

Cells

O

Break open the cell

RNA Purification

Quality

Purity Integrity
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@ Phwong phap sac ky

« Sac ky ai lwc: trén poly U-Sepharose hay oligodT-
cellulose, dung de tinh sach mRNA.

« Sac ky loc gel dung trong phan tach cac nucleic
acid va nucleotic tw do sau qua trinh tao mau do
(probe) danh dau.

- Sé&c ky trao ddi ion trén vi cét dé thu hdi nhirng
lwong rat nhé DNA.

« Sac ky I6ng hiéu suat cao: c6 doé phan giai rat
cao, dwoc dung trong tinh sach cac
oligonucleotide tong hop, plasmid, phan tach cac
doan DNA.
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@ Cac phwong phap dinh tinh va dinh
Iwo'ng thé nucleic acid

* Dién di gel
— Agarose
— Polyacrylamide

+ Quang phd ké: do mat d§ quang (OD — Optical density)
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(] Phwong phap dién di

* Muc tiéu:

. Dinh tinh: sw hién dién, ciu hinh phan t, kich thwéc
- Dinh lwong: hém Iwong twong déi so véi thang ham lwong
. Chuan bj: thu héi doan DNA (dung tao dong, ...)

 Nguyén tac: dwa vaq dac tinh cau tric cua cac nucleic
acid: tich dién am dong deu trén khap bé mat cua mét
dién trwrong nén sé di chuyen vé cwc dwong cua dién
trurong.

. Tinh linh déng cua phén tw_khi di chuyén trong
dién trwong phu thuéc vao khoi lwong phan tor va
nong dé cac chat cau thanh gel.

+ Kiéu dién di: Agarose, dién di trong trwdng xung
(PFGE - Pulse Field Gel Electrophoresis).
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Nap mau
Chay dién di
* Nhuém gel.
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Dién di - Electrophoresis

Chuan bi mau, gel (agarose, polyacrylamide...),
bon dién di, buffer, dung dich dién di...
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« Chuan bi mau, gel (agarose, polyacrylamide...),
bon dién di, buffer, dung dich dién di...

Nap mau
Chay dién di
Nhuém gel.

Dién di trén gel

Range of separation

Acrylamide concentration

% (W/v) DNA (bp)  Protein (kDa)
35 1000-2000 —

5 80-500 >1000

8 60-400 300-1000
12 40-200 50-300

15 20-150 10-80

20 5-100 5-30
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Chat nhém gel - Stain

Detection
Stain Use limit? (ng)
Amido black Proteins 400
Coomassie blue Proteins 200
Ponceau red Proteins 200
(reversible)
Bis-l-anilino-8-Naphthalene  Proteins 150
sulphonate (ANS)
Nile Red Proteins 20
(reversible)
SYPRO orange Proteins 10
Fluorescamine (protein Proteins 1
treated prior to
electrophoresis)
Silver chloride Proteins/DN 1
SYPRO red Proteins 0.5
Ethidium bromide DNA/RNA 10
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Gel agarose la loai gel théng
dung nhat, thwdng dung de
phan tach nhirng doan co kich
thwee 0,5-20 kb.

bién di theo phuwong nam
ngang

Do phan gidi thay déi khi néng
dd agarose hay loai agarose
thay doi.

Phat hién bang phdéng xa tw
ghi, nhuém ethidium bromide.
Chat nay co kha nang gan xen
vao gilra cac base cua nucleic
acid va sé phat huynh quang
duwai tia t&r ngoai.

Ung dung: phat hién 1 trinh ty
DNA, phan tich hén hop cac
trinh tv DNA (Southern blot),
chuan bj nguyén liéu
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Dién di trén gel agarose

(A)

Fill wells with
DNA solutions

Gel support

\ Agarose gel
- +

—

Buffer solution  Direction of movement
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@ Dién di trén gel polyacrylamide

* DPuogc dung dé tach cac doan co kich thude nhd,
dudi 1000 cap base.

* Dién di theo phuong thang dung

* D0 phan giai cao, phan biét dugc nhiing trinh tu
chi cach nhau 1 nucleotide.

* Phuong phap phat hién: DNA — phong xa tu ghi,
xanh methylene, ethidium bromide, protein — xanh
Coomassie, nhuom nitrate bac.

Ung dung: tinh sach cac oligonucleotic tong hop,
giai trinh tu DNA, tach céc trinh ty DNA c6 kich
thuéc gan bang nhau, SDS-PAGE (phan tich
protein)
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Pién di 2 chieu

(€) Two-dimensional PAGE
Gy Btfaw ® @ iﬂt t'IW i ]
) PH. the isoelectric L~
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@ P Protein
H3 [ <— . =
- 3 Fncture Protein
= bands
2 Polyacrylamide
<] i rolyacry
: pH7 - gel 5
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a) REMOVE GEL FROM TUBE
b) TREAT WITH SDS
¢) PLACE TUBE GEL ONTO SLAB GEL
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Run

SDS-Page
in second
dimension
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@)  Phwong phap dinh lvgng bang
quang pho ké

« Cho phép dinh luong twong ddi ndong do nucleic acid co trong
mau.

* Nguyén tac: dua vao sy hap thu manh anh sdng tr ngoai & budc
song 260 nm cua cac base.

* Gid tri mat do quang & budc séng 260 nm_cta cac mau do cho
phép xéac dinh nong do nucleic acid trong mau dya vao moi tuong
quan:

e Mot don vi ODy,,,, twong tmg voi nong do:

50pg/ml cho mét dung dich DNA sogi doi

40 pg/ml cho mot dung dich DNA hay RNA sg¢i don
Dinh tinh: d¢ sach dua trén ti sO OD,,/OD,g,, tinh chat cua
nucleic acid (mach doéi/don) (280 nm la budc soéng & d6 céc
protein c6 muc do hap thu cao nhat.
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Cac phwong phap lai phan tw
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Q@i Co sé& cua sw lai phan tw

» Khi mot phan tt DNA mach doi dugc dun 1én mot nhié¢t do vuot
qua nhiét d nong chay (Tm) thi hai mach s€ tach roi nhau do su
phé v cac lién ket H gitra hai mach.

» Sau khi hai mach tach roi, néu nhiét d§ phan ung duoc lam giam
tur tr cong voi diu kién thi nghiém thich hop, chung sé bat cap trd
lai. Hién tugng nay dugc goi la su lai phan tu.

» Dac diém cua sy lai phan tu:

v Ddc hi¢u tuyét doi: sy tai bat cdp chi xay ra gitta hai trinh ty
hoan toan bo sung véi nhau.

v Céc trinh ty bd sung c6 thé 1a DNA hay RNA, dan dén sy hinh
thanh céc phan tt DNA-DNA, RNA-RNA hay cac phan tu lai
DNA-RNA
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g Cac kiéu lai phan tir

Liquid-phase hybridization ‘
 Laitrén phaléng

e Laitrén pha rén ka (b) Add labelled probe ﬁ\)&

o Lal ta| Ch6 and allow hybridizatio

with target sequence

(a) Complex mixture of \ / (c) Remove unbound probe
nucleic acids in and analyse amount of
solution ,\. label bound

Solid-phase hybridization

= = am— s %

(b) Add labelled probe

(a) Complex mixture of and allow hybridization (e lR):mo;e un:)ound
nucleic acids bound with target sequence probe an Ha"; rse
to nitrocellulose or Emougit of label
nylon membrane oun

7
\m\
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g Cac kiéu lai phan tir

Native Denatured
HPY DNA HPV DNA

IEGEIIE»M—»
e

Allaline phosphatase Captured hybrids reacted Hybrid molecules

preduces light upon with alkaline phosphatase captured by bound
addition of dioxatane labelled anti-hyb rid antibodies spacific for
substrata antibodies RNADHA hybrids

RN R S S S TR
Lai trong pha léng: Cac trinh tu can lai nam trong pha long, 1a
mot dung dich dém. Su lai phan tir x4y ra khi cac trinh tu nay
gdp nhau do chuyén dong nhiét va khi nhi¢t do mai truong thap
hon Tm. Phuong phép nay dugc sir dung dé phat hién céc trinh
tu tuong dong (gitra cac loai hay trong mot ca the).
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i@y Cac kiéu lai phan tir

Lai trong pha rin: Mjt trong hai trinh ty DA
can lai dwge 6 dinh trén gia thé rin (mang - li@l&!.‘i.‘fl."‘-‘.',"'
lai). Phat hién phan tir lai thong qua mau do i

(probe) ¢é danh diu dong vi phéng xa.

Ba ki thuat lai trén pha ran thong dung la
Southern blot, Northern blot, Dot blot.

Perform autoradiography
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i Cac kiéu la

H
=

Lai tai cho: Trinh tu nucleic
acid can tim khéng dwgc tach
chiét ra khéi mo hay té bao.
Qua trinh lai véi mau do da
dwge danh dau va phat hién cac
phan tir lai dugc thuc hién ngay
trén nhiém sac the, té bao hay
lat cat mo.
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@ Southern blot

« Nguyén tic ciia Southern blot 12 mang lai nitrocellulose
c¢6 kha nang tiép nhan DNA da dwgc biet tir lau va da
dwgc sir dung trong cac nghién ctru lai axit nucleic khac
nhau vao nhirng thap nién 1950 va 1960.

* Dau thap nién 1970, su ra doi cia phuwong phap dién di
trén gel da cho phép cac doan DNA dugc cat béi enzyme
han ché cé thé dwgc phan tach dua trén co sé kich thwée
cua ching.

* Tw d6 buwdc phat trién tiep theo cia phwong phap la
chuyén cac doan DNA phan tach tir gel 1én mang lai
nitrocellulose.

* Phwong phap nay dwgce E. M. Southern mé ta tai Pai hoc
Edingburgh vao nam 1975.
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i Southern blot

=

Southern blot bao gdm céc budc co ban sau:

1. Cat DNA bang enzyme han ché thich hop.

2. Dién di san pham cat trén gel agarose.

3. Lam bién tinh DNA ngay trén gel, DNA soi kép s€ duoc tach thanh DNA soi

don. Chi DNA soi don méi ¢6 thé chuyén 1én mang lai.

4. Chuyén DNA da bién tinh 1én mang lai (mang nitrocellulose hay mang nylon).
Viéc chuyén DNA thuong dugc tién hanh bang hoat tinh mao dan trong
khoang vaj tiéng hodc co thé dung mot thiét bi tham chan khong. Trong qua
trinh chuyén, vi tri cac doan DNA van duoc gilt nguyén khong thay doi.

Lai DNA di duoc cb dinh trén mang véi mau do (probe) DNA cé danh dau.

Qua trinh nay dua trén nguyén tac bo sung gitta DNA trén mang lai v6i mau

do. B¢ danh dau nguoi ta thuong st dung P32, biotin/streptavidin hodc mot

mau do phat quang sinh hoc.

6. Dinh vi cdc phan tir lai DNA-mau do. Néu sir dung mau do danh dau phong xa
thi dung phuong phdp phong xa tu ghi (autoradiograph) dé xac dinh, néu su
dung biotin/streptavidin thi dung phuong phdp so mau hodc néu str dung mau
do phat quang sinh hoc thi phat hién bang su phat quang.
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@ Southern blot

Heavy

DNA + restriction enzyme Restriction ilioceiiioss weight
r s - paper (blot)
::_‘".‘ Gel
il — — .

i i

% gi, "; Sponge\
I Normal Il Sickle-cell Il Heterozygote Alkaling ===
Lil-lillzbm allele solution towels
@ Preparation of restriction O Gel phoresis € Blotting
Probe hydrogen-
) bonds to fragments onom

Radioactively containing normal

labeled probe onom or mutant B-globin = =h=

for -globin »

gene is added y

10 solution in lelragmenl from = :\ A

a plastic bag sickle-cell = = "Fim over

/4 B-globin allele paper blot
Y
Fragment from
Paper blot normal @-globin

©) Hybridization with radioactive probe allele © Autoradiography

o

@D Northern Blot: RNA-DNA*(RNA*¥)

¢ Sau khi E. M. Southern m6 ta phuong phap Southern blot vao
nam 1975, Alwine da dung méot phuong phap tuong tu dé xac
dinh cac doan RNA dac biét goi 1a Northern blot vao nam

1977.
« Khong can phai cit RNA bang restriction enzyme.

* Dung formaldehyde dé pha cau ndi Hydrogen va bién tinh
RNA vi mach don RNA s& tao ciu trac thir cp va gp cudn.

- @
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i Northern blot
=

Northern blot bao gdm céc budc co ban sau:
Tach RNA (RNA tong s6 hodc chi mRNA) va xtur ly voi formaldehyde
RNA dugc phan tach bang dién di trén gel agarose bi¢n tinh (co
formaldehyde).
RNA sau khi dd phan tach dugc chuyén 1én mang lai (cac phan tir RNA
gilt nguyén vi tri nhu & trén gel), thong thuong mang nitrocellulose dugc
dung, tuy nhién c6 thé dung mang nylon dugc tich dién duong.
RNA ¢6 dinh trén mang dugc lai voi mﬁu, do DNA soi don (hodc RNA)
c6 danh dau phong xa hodc duoc gan voi mdt enzyme (alkalin
phosphatase hodc horseradish peroxidase) tao thanh phan tir lai RNA-
DNA (hoac RNA-RNA) soi kép.
Vi tri cia may do dugc phat hién nhd kS/ thuat phg'mg xa tu ghi néu no
dugc danh dau phong xa. Trong truong hop mau do dugc gan véi
enzyme thi dem U voi mdt co chat khong mau. Enzyme lién két véi no sé
bién doi thanh mdt san pham mau cé thé nhin thay hoac phat ra anh sang
ma s& duge phat hién bang phim X quang mot cach truc tiép.
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Solution passes through

RNA
\\. gel and filter to paper towels
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@ Phwong phap PCR

* PCR (polymerase chain reaction-phan ung tong hgp day chuyén nho
polymease) la mot trong nhiing phuong phap dugc st dung rong rai
nhat trong linh vuc Sinh hoc phan ti. Phuong phap nay do Kary Mullis
phat minh vao nam 1985; dugc gidi thi€u lan dau tién tai Hoi thao lan
thir 51 ¢ Cold Spring Harbor vao ndm 1986 va ong da nhan duoc giai
thudng Nobel Hoa sinh hoc vao nam 1993.

* Nguyén tac cua phyong phap PCR: dua vao dac tinh hoat dong cua
DNA polymerase: can su hién dién ctua nhitng moi chuyén biét dé hoat
dong tong hop mot mach DNA mai tir mach khuén. Nhu vay, néu ta
cung cap hai moi chuyén biét bat cap bo_sung véi hai dau ctia mot trinh
tu DNA, ta s€ chi tong hop doan DNA nam gitra hai moi.

*  Phuong phap PCR cho phép tong hop rat nhanh va chinh xac ting doan
DNA riéng biét. Day thuc su la phuong phap hién daj va thuan tién cho
viéc xac dinh sy c6 mat cua mdt gen nao do trong t€ bao voi dd chinh
xac cao.
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iﬂgﬁi Ba giai doan trong mét chu ky cua phan trng PCR
=

Giai doan bién tinh
(denaturation)
Trong giai doan nay phén tor  Gic 3 ) ‘

DNA mau bij bién tinh & nhiét
dd cao (thworng l1a tir 94-95°C,
I&Gn hon nhiét dé6 nong chay
cua phan tw) trong vong 30
giay den 1 phut, tat ca cac lién
ket hydro gitra hai mach cua
phan t bj bé gay va tao thanh p
cac DNA sc¢i don. — =

L

Kéo dai
S

¥

Giai doan lai (hybridization)
Nhiét d6 duoc ha thip ( thuong tir 40-70°C, thap hon nhiét d6 nong chay ciia mdi duoc sir dung
khoang tir 3-5°C) cho phép cac mdi bam vao cc phan tir DNA soi don, danh ddu phan DNA can
duoc khuyéch dai. Giai doan nay kéo dai tir 30 giay dén mot phut.

Giai doan kéo dai (elongation)

Nhiét d¢ duoc ting 1én dén 72°C gitip cho DNA polymerase xiic tac tong hop DNA tt nhat.
Cong viéc ciia DNA polymerase 1a di chuyén doc theo DNA soi don va sit dung né lam khuén
dé téng hop soi DNA méi bd sung véi DNA mau bang cach kéo dai cac phan da dugc danh dau
boi cac moi. Thoi gian clia giai doan nay phu thudce vao kich thude ciia DNA méu, thuong kéo
dai tir 30 gidy dén nhiéu phut.
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@ Cic thanh phan ciia phan ing PCR

1. Primer (moi):

» Moi la nhitng doan DNA soi don ngan va can thiét cho viéc xuc tién phan ung day
chuyén tong hgp DNA. Ching bat cap bo sung vdi mot dau cuia DNA mau va tao ra
vi tri bat dau tai ban. Cac moi nay cé chiéu nguoc nhau, bao gom mdt moi xudi
(forward primer) va mdt moi nguoc (reverse primer).

» Moi 1a mét chi tiéu quan trong cua phan iing PCR dé quyét dinh tinh dédc trung va
hiéu qua ctia phan tng. Do d6 viéc thiét ké moi can dugc tuan thu mot so nguyén tac
nhat dinh: dai khoang 18-24 base; Tm cua 2 moi gan nhay; thanh phan nucleotic cua
cac moi can bang tranh cac cap GC lap di lap lai nhiéu lan; moi phai dac trung cho
trit}h tlil' DNA can khuyech dai; khong hinh thanh primer dimer, khong phai la trinh
tu lap lai.

2. DNA ban mau (DNA template): ham lugng du nhung khong qua cao, tinh sgch
khong chtra cac chat {rc che phan tmg (SDS, chat {rc ch¢ tir mau (hemoglobjn, sac 1o,
heparin, ...). PCR van cho két qua tot yoi DNA thu nhan truc tiép tir t& bao hay
nhung mau DNA khong dugc bao quan tot.

3. Nong @6 MgCl,: cin cho hoat dong ciia Taq polymerase, ham luong qué cao s& tao
nhiéu san pham ky sinh, qua thap thi lam giam hi€u qua nhan ban cua enzyme. Nong
do toi vu phai dugc xac dinh cho tirng phan ing qua nhiéu thir nghiém.
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@ Cac thanh phan cta phan trng PCR

4. dNTP: thanh phan 4 loai ANTP phdi can biang, sy mat cin bing lam ting cac 15i sao
chép cua polymerase; ham lugng thuong khong doi nhung c6 thé thay doi tuy diéu
kién thuc té.

5. Enzyme polymerase chiu nhiét

Tag-polymerase 1a DNA polymerase chiu nhiét sir dung cho phan tng PCR lan
dau tién duoc ban trén thi truong. Tag- polymerase duoc nha Vi sinh vat hoc Thomas
Brock phat hién & Thermus aquaticus mot loai vi khuan phat trién manh & nhiét do
ﬁao. Enzyme chiu nhiét nay gitip giai quyét van dé cua enzyme bién tinh sau moi chu

V.

Tur d6 dén nay, mot so vi sinh vat chiu nhiét khac da dugc kham pha va nguoi
ta da tach chiét thém dugc cac DNA polymerase chiu nhiét dé su dung cho phéan tng
PCR nhu Vent/DeepVent DNA polymerase (Thermococcus litoralis), Pfu DNA
polymerase (Pyrococcus furiosus), Tth DNA polymerase (Thermus thermophilus),
UlTma DNA polymerase (Thermotoga maritima)...

6. SO lugng chu ky phan ng tuy thudc vao so lugng ban mau ban dau, thong thuong so
lugng chu ky nho hon 40 cho mt phan tmg PCR. Thoi gian cua tung chu ky phu
thudc thiét bi va kich thudc san pham.

7. Thiét bi va dung cu cho phan tmg PCR: can dap tng dugc nhu cau thay doi nhiét do
that nhanh va chinh xac. Nhirng cai tién may luan nhiét quan tdm dén microtiler plate
96 giéng, cac block nhiét riéng biét trong 1 may, block dung cho lam kinh dé tién
hanh in situ PCR.
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Phuwong phap PCR

o

DNA bo gene

7

3!
}Gene muc tiéu

\

Chu ky 1
thu 2
phan to

@ Bién tinh 5 3
3 5
@ Bét cap l t
A
Primer
&/
© Kéo dai J’@ nucleo- l
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i Phlr()’ng phzip PCR

-
,
Chu ky 2
thu 4 )
phan to
Chuky 3
thug
phan to
" k rs i *
Chu ky n
thu 2
phan to 9
im@ﬁ; Cac &ng dung cua phwong phap PCR
=

Hién nay thanh_tuu ciia PCR mé ra nhiéu trién vong cho sinh hoc
phén tir, véi nhiéu ing dung trong sinh hoc, trong y khoa, trong nong
nghiép, ... ‘

Mot so trng dung c0 tinh tong quat:
S4an xuit miu do: PCR gillp sian xuit nhanh mét lwgng 16n miu do
danh dau khi thuc hién cac phan @ng véi cip moi chuyén biét va cac
nucleotide danh dau.
Khuyéch dai so lwgng cac RNA: sir dung ki thuat phoi hgp RT-PCR
(két hop enzyme phién ma ngwgc va Taq polymerase, hoac s dung
Tth polymerase) RT-PCR cho phép nghién ciru cac mRNA théng tin
ton tai. voi ham lwgng rit thap, khong thé phat hién bang phuong
phap ¢6 dién nhw Northern blot, .
Ki thuit in situ RT-PCR cho phép khuyéch dai cac RNA ngay trén mé
va té bao.

Pinh lwgng bing phwong phap PCR: dung dé nghién ciru cac trinh ty

RNA hay DNA c¢6 so lwgng ban sao rat thap. Trinh tw dich dwoc
Kkhuyéch dai dong thoi voi mot trinh tw chirng ¢6 nong d§ da biét, sau
phan ng so sanh ham lwgng sian pham, va suy ra so lwong bian mau
ban dau.
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@ Phwong phap giai trinh tw
(DNA sequencing)

« Phwong phap xac dinh vj tri sap xép
cac nucleotid trong phan tir DNA
— Phwong phap Maxam va Gilbert
— Phwong phap Sanger
— Pyrosequencing
— Array sequencing

@ Phuwong phap Maxam va Gilbert

L5575

« Giai trinh ty gen theo phuong phép hoa hoc. Lan dau tién cong bd vao
nam 1977.

« Nguyén tic cta phuong phap 1a dua trén phan tmg hoa hoc thuy giai
dac hiéu, cac DNA khong ty xoan lai voi nhau, tao thanh tdp hop
nhiéu phan doan c6 kich thudc khac nhau.

« Trudc hét, phan tir DNA dugc danh diu dong vi phong xa P32 & dau
5’ ciia mach don, tao nhiing doan danh dau c6 thé phat hién bang hinh
phong xa.

e Xu li hoa hoc dac hi€u phan huy dac trung mét loai nucleotide cua
mach DNA da danh dau phong xa, tao cac doan oligonucleotide c6
chiéu dai hon kém nhau 1 nucleotide dugc phat hi¢n bang dién di. K&t
qua cac phan tng hoa hoc xtr li mach DNA dugc phat hién bang dién
di trén gel polyacriamid c6 thé xac dinh dugc trinh tw mach don.
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@ Phuong phap Maxam va Gilbert

L5575

Mach don d& danh diu phéng
xa co thé xt li theo 4 nhom
phan trng .
- Nhém phan tng thir nhat xi Ii
mach don DNA bang dimethyl
v \ \ v

sulphat lam d&t mach tai G.

- Nhém phén trng thi hai x i Y —. Y -
Y <

mach don DNA béng axit T A 3 T c
(pH=2) gay d&t mach don tai A 3% G W G W L

hodc G. Y N G 3 c c

- Nhém phan &ng thi ba x@ i A e ¢
mach don DNA béng hydrazin Y B ¢

gay dut mach don tai T va C. B A B c

- Nhém phan tng ther 4 xd i A T

mach don DNA béng hydrazin
véi néng dd mudi cao lam dot
mach don tai C.

@gj@ Phwong phap Maxam va Gilbert

®
®
+
>

T+C C

Manh dai nhét
e —

Manh ngéil nhat —
G

TAE>POEHOOP>PPOOP>P>®

Trinh tw dwoc doc theo thw ty tr duwdi 1é€n (5' - 37).

o
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@ Phuong phap Sanger

Nguyén ly: Sanger, Smith va Coulson cong bb vao nam
1977, dwa theo co ché tbng hop DNA.

D4 giai trinh tw hoan chinh bd gen thwc khuan thé ®X
174

Trong qua trinh tdng hop mach don DNA bd sung mét
ham Iwo’ng nhé dideoxinucleotid (ddNTP) Do ddNTP
méat c& 2 nhém OH (carbon sb 2 va 3) ngau nhién lam
cho phan tng tdng hop DNA ngirng lai.

Nitrogen base Nitrogen base

HO(iIHg/O\ O HOCHE/ \ O

C
h- / ‘ J\ / \
\ \
OH H H H
dNTP ddNTP

Dideoxynucleotide dung trong DNA sequencing @

fﬁ”ﬁ .
— Phwong phap Sanger
@ ddATP + ddA
e ososd By four dNTPs  dAdGACATdGACACACAG
) ® B ® - ¢
T b T c 1
( Q ddCTP + dAdGddC
p— i g four dNTPs  dAdGdCdTdGddC
T eT @ % dAdGdCATdGdCddC
% dAdGdCdTdGdCdCddC

20413

. ddGTP + dAddG
Sv kéo dai ket thuc do s hién four dNTPs ~ dAdGdCdTddG

dién cuia dideoxynucleotide dAdGdCdTdGdCdCdCddG
()
ddTTP + dAdGdCddT
four dINTPs  dAdGdCdTdGdCdCdCdG

o
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@ Phwong phap Sanger

Manh dai nhat
R 441G - —

Manh n@ nhat —

ddG

aEE>OA>>PPHOOX

Trinh tw dwoc doc theo thw ty tr duwdi 1€n (5' - 3).
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@ Giai trinh ty bang may tu dong
(Sequencer)

« Theo nguyén tic sir dung
ddNTP do Sanger va cong
su phat minh

« Trong quéa trinh tong hop
DNA st dung mdi va
dNTP danh diu huynh
quang, mdi loai ANTP c6
mau khac nhau

ABI 3100

« May tong hop mach don
trén ca 2 mach khuon,
ding phin mém dé xu ly
két qua.

Chromatogram




@ Giai trinh ty bang may tu dong (Sequencer)

()]
R AR
Comp
|
AL =
=
y =
—
6 A A =
¢ A AR -\ ,"'= Sequencing Mach
cccccccccccccccccccc =
L \ =
@- \ =
——, g \ —3
o o e o s A K‘ —
et et e el ‘
oy et e
e s S A e e
=< —t—— = -
Detector Laser beam
&)

9946 AACACCATAAGT CAAAGTAGTGCACAAGTGTTGGCCATGGAACAGGTAGTTTTCCAGTAGT

a M ) 1 |
" < | s L
AORERERL AN A AR AEALUARTASAWA PSS ARAREN LM RR I RRR \RREFLININE LY
AACACCATAAL T AGTACT CA TGTT [C-." AC A TAGTTTTCCAGTAGT
o
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@ Nguyén tic: dua vao ky thuat lai

1.C dinh cac miu do 2.DNA muyc tiéu 3.Dya vao cuong do
(oligonucleotide hay san ~ dugc danh dau, sau phat tin hiéu cta phan tir
pham PCR) ¢6 trinh tu d6 lai v6i mau do danh dau dé xac dinh su
xdc dinh trén gia thé rdn  trén gid thé. ¢4 mit DNA muc tiéu c6
thich hop theo thr tyr. trong mau ban dau.

Fluorescence-Detection DNA Chip \‘\ -
Thefourbases A, T, G and Cbind Ato T or G to C. A target DNA \
sequence is analyzed by checking which bases the target DNA 3

bases bind.
o ;
) I \
o '% Iradiating
- e laser beam
‘ - ) o 13 SNy
& PR &
Labeling target DNA ~ L S &
with flucrescent dye & |, biczation and \ W BN R
8 A} cleaning of target ~ 1 P,
L DNA I o A
. $ LR 2 o . 2
§IELE . 5
BT ; i
Attaching the probe Probe DNA Capturing images with the CCD sensor

DNAto the chip

!
Identitying the hybridized probes by
image processing

o

i Mau do (Probe)

=z

« ¢DNA: san phdm PCR céc ¢cDNA trong thu vién cDNA hay tir bo suu tap dong

— Puoc in 1én gia thé
* Oligonucleotide: dai 20-25 mer
— Tong hop in situ truc tiép 1én gid thé

— Céc oligonucleotide dugc tong hop sin va in 1én gia thé

— Gén day cac oligonucleotide dai hon (50-100 mer) da dwoc phat trién dé ting do

nhay va tinh dac hiéu.

«  Phuong phap microarray c6 thé dong thoi phan tich sy biéu hién ctia hon 30.000

gen

+ Ung dung phat hién cdc miu c6 mat do thap vi microarray chi can mot lugng

nho mau.

o
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Ty DNA muc tiéu
« Puoc danh diu va sir dung cac chit chi thi
phat hién:
— Chét phat huynh quang (Cy3/ CyS5, streptavidin/
phycoerythrin)
— Chét phong xa (32P, 3P, 35P)
— Chét phat huynh quang hoa hoc (digoxigenein,
biotin, Ag, Au)

& .
— Microarray

#_GenePu Pro - 0222ASD2raw.tif

©lsolate mANA, Tiesue sernple imsge | Histogram | Lab Book
lImage 1E
=5  Preview ffast scan)
o]  Wavelength 635 ren
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mANA molecules & Ao (695 ne/s 2 ronl
P Make cDNA by reverse
ranseription, using fluores- l 5 = b=
cently labeled nuclectides. + ‘
S S

DNA fragments from the organism’s
genes are fixed, a different gene
in each spot. The cDNA hybridizes 7

with any complementary DNA on /

the microarray. / ol B i !l
DNA
microarray Feature Vi

) XY (pmt  Blck ®
©) Rinse off excess cDNA; scan / S47027370 Feahue 11.17.
microarray for fluorescence. / ID:
Eac pot (yellow) YPL272C
ressed in

repre X " T

the tissue sample. Size of 8 ackusl |Ready Disk = 5788 MB B A demo gal [S: furidtied)
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with all the genes
of yeast (6,400 spots)

i)

©) Apply the cDNA mixture to a — I-
microarray, a microscope sli Labeled cDNA molecules t
which ig (single strands) ‘
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e Microarray

Té bao doi chirng ~ Té bao thi nghiém

mRNA tich
tir té ba .
© 2% phiénms
nguge

(,» huan bi mRNA tach Pogn di cat,
microarray » > tir té bao c¢RNA gin biotin

%
o o

" Phién md ngugc, *

danh dau phat
s huynh quar 3
~%. (xanh) va Cy5 (dd)

rrr('m voity 16 1:1 va

- Nl lai trén microarray

Xc dinh ! ﬁ '-./

A Xie djnh tin higu v
tin hiéu lai 3
: chuin hod dir ligu

cDNA microarray Oligonucleotide microarraye

1]

o Microarray

and PREPARATION

MASSIVE PCR Emmmlp  PCR PURIFICATION 1
PREPARING SLIDES IEE)  mmm) mmm) PRINTING

Chudn bi RNA

Nuéi va thu té bao ‘

Lai Array
Tach RNA téng sé I .
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@000000

[eX JeJoNeX 1°]
Ténghop cONA M) Danh déu cDNA 9980 ce

@000000
0@000@0
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—_— 1. TH-1
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2. Probe design

Microarray

genome

2. eArray software
3. Probe selection

57

3. Format design 4. Order

Nguyén Hiru Tri e

Amplified cRNA

RNA
from
Sample

AAAA 3 mANA

AffinityScript-RT
Oligo dT-Promoter Primer

3 e [T HFm] 5 o™

5=~ AAAA [Antisense 1€ 3 Znd strand
Prom, 2" cona

T7 RNA Polymerase

o

AffinityScript-RT

T7 RNA Polymerase
Cy3-CTP, NTPs

» 2nd strand
cDNA
l Purify cRNA

e
|

1
3 o [~ O~ UUUU— D 5 cRNA
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15K 15K 15K 15K
15K 15K 15K 15K

(antisense)

}

Oligo Microarrays

Nguyén Hiru Tri e
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Microarray
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