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

=

Pé thu nhan DNA tinh sach can loai bo nhiing thanh phﬁn tap nhiém,
ma quan trong nhat 1a protein.

Su tach chiet DNA dua 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 1a 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 di€u kién nhiét 6 thap deé uc
ché hoat dong cuia cac enzyme ndi bao (DNase va RNase).

Sau cong doan tach chiét, nucleic acid tinh sach nam trong mét thé tich
dung dich 16n. Sy tia két hop vai ly tam cho phép thu nhan nucleic acid
dudi dang cé@n tua dé bao quan va khi can c6 thé hoa lai trong nudc theo
nong d6 mong muon.
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i Tach chiét DNA

=

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

Protein
(polar residues residues
onoutside} || flipto ) | DNA (polar)

DNA (polar) Ewm Pisters

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

=
Pha mang té bao, mang nhan: nghién t¢ bao, moé trong mot hon hop chat tay
(SDS) va proteinase d¢ pha vd mang t€ bao, mang nhan, giai phong DNA ra
moi truong dong thoi phan huy cac protein lién ket voi DNA.
» Chat tay la phan tu ludng cuc, sé két hgp véi protein mang va cac phan
tr phospholipid lam pha v cau triic mang.
» Chat tay ion hoa c6 tac dung pha mang manh, chat tay khong ion hoa co
tac dung pha mang nhe hon.
Loai protein: lac mau trong dung dich phenol:chloroform dé bieén tinh
protein dong thoi khong hoa tan nucleic acid. Protein bi bién tinh khong hoa
tan trong pha nudc cé chura nucleic acid va sau khi li tam sg tia thanh mét
16p nam gilta pha nudc va pha phenol:chloroform. Thu hoi nucleic acid
trong pha nudc.
Tua nucleic acid: nham thu nhan nucleic acid dudi dang c6 dac dé bao vé
chung khoi sy phan hiy cua cac enzyme va khi can co thé hoa lai trong
nudc theo nong do mong muon. Co theé tia trong ethanol hodc isopropanol.
Sau do li tam dé thu nhan lai nucleic acid. Can tua dugc rua trong ethanol
70% dé loai bo cac muoi hodc cac dau vet cua isopropanol.
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i Tach chiét DNA

=
(o) Differential centrifugation {b) Rate-zonal centrifugation
Ly tﬁm phﬁn dogn (a) [l Sample is poured into tube Kl Sample is layered on top of gradient
va phan doan vung L e
(b) phan tach cac -
trinh tw trong hon 5 w
hop dwa trén khoi M
lwong cua ching. Fariclossetle ove |
b H Y a according to s -
Théi gian va lwe ly mass s
tdm dwoc xac dinh S g P et
cho tirng nhém phan JE e =
tr. Dung dich ly tam : a  ETrre
c6 ty trong thap hon 3 SIS T
cac phan tw can phan a
téch- o b k 3] cs:ui:;; lr.‘(’h:!“
v and do assay
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g Tach chiét DNA F
.‘i‘.‘.{i.‘,

Ly tam dang ty trong (isopycnic) phan tach it
cac phan twr trong hon hop dwa trén ty
trong cua chung. Th&i gian va lwc ly tam la =l I

chung cho cac nhém phan ttr. Dung dich
ly tam cé ty trong vé&i gia tri di tr thap den el
cao hon ty trong cua cac phan tr can
phan tach.

Ly tam trén gradient lién tuc CsClI: trong
qua trinh ly tam, dung dich CsCl sé tw
dong hinh thanh moét gradient dang ti
trong véi ti trong tang dan tir miéng 6ng
xuong day ong. Dwéi tac dong cua lwe ly
tam, cac nucleic acid di chuyén trong ong
va den vij tri cé ti trong bang vé&i ti trong
cua chinh né sé ngirng lai va hinh thanh
mot I&p co dinh trong 6ng. L&p nay dwoc
thu nhan lai sau ly tam.
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i) RNA tong so

*Messenger RNA (mMRNA): 1-5% .
La mach khudn cho qua trinh sinh tdng hop protein

* Ribosomal RNA (rRNA): >80%
Thanh phén céu tric nén ribosom

* Transfer RNA (tRNA): 10-15%
Véan chuyén acid amino twong trng véi codon trén
mRNA

i i Tach chiét RNA

i O Q S b
Tissue

Cells

Break open the cell

RNA Purification

Quality .
Parameters Integrity

Purity




@ 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 héi nhirng
lwong rat nhé DNA.

« Sac ky I6ng hiéu suat cao: c6 do 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 ph ké: do mat do quang (OD — Optical density)
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f@? Phwong phap dién di

* Muc tiéu:

- Dinh tinh: sw hién dién, cau hinh phén ter, kich thwéc
- Dinh lweng: ham lwgng twong déi so véi thang ham lwgng
- Chuan bi: thu héi doan DNA (dung tao dong, ...)

+ Nguyén tic: dwa vaqg dic tinh ciu triuc cta cac nucleic
acid: tich dién am dong déu_trén khap bé mat cua mét
dién trwong nén sé di chuyén vé cwec dwong cua dién
trerong.

. Tinh linh déng cua phan tr khi di chuyén trong
dién trwong phu thuéc vao khéi lwong phan ti va
nong d6 cac chat cau thanh gel.

« Kiéu dién di: Agarose, dién di trong trwéng xung
(PFGE - Pulse Field Gel Electrophoresis).
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gy bién di - Electrophoresis

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

« Nap mau —
« Chay dién di = 68 g 2
* Nhuém gel. -
-—— -
.- -—ay
—-
-
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. Chuén bi mau, gel (agarose, polyacrylamide...),
bon dién di, buffer, dung dich dién di...

« Nap mau

Dién di trén gel

Chay dién di

* Nhudém gel.

Acrylamide concentration

Range of separation

% (wiv) DNA (bp)  Protein (kDa)

3.5 1000-2000 —

5 80-500 >1000

8 60400 300-1000

12 40-200 50-300

15 20-150 10-80

20 5-100 5-30
24/03/2016 3:01 SA 13
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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

14
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bién di trén gel agarose

Gel agarose la loai gel théng
dung nhat, thwdng dung dé )

phan tach nhirng doan co kich il it

thU’é’C 0,5‘20 kb . DNA solutions

bién di theo phwong nam \ e
ngang ) . ) = ¢

Do phan giai thay dbi khi nong —_—

dd agarose hay loai agarose | I‘

thay déi Buffer solution  Direction of movement

Phat hién bang phéong xa tw
ghi, nhudm ethidium bromide.
Chat nay c6 kha nang gan xen
vao gilra cac base cua nucleic
acid va sé phat huynh quang
dwéi tia tlr ngoai.

Ung dung: phat hién 1 trinh tw
DNA, phan tich hon hop cac
trinh tv DNA (Southern blot),
chuan bi nguyén liéu
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Dién di trén gel polyacrylamide

* DPuogc dung dé tach cac doan co kich thudc nho,
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 hi¢n: DNA — phong xa tu ghi,
xanh methylene, ethidium bromide, protein — xanh
Coomassie, nhudm nitrate bac.

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

(C) Two-dimensional PAGE

At the
@ Al g @ isoelectric 8
s Pm‘tem i = " point the o E_Prateun
=4 Doswt‘vel protein PH 4.0 i s T mixture
S5 ?halgledy has no net ik Lil
g6 4+ chargeand Isoelectric First dimension:
T 7! —_— £ e therefore no '+ | focusing (IEF)  separation by
S 3 langer migrates Apply first gel = isoelectric point
2 At high H
= 9 =N L in the electric to top of
S0 = Er&m?:is field; for the second pH 10.04%
protein shown, (
Q  natiey 0 ©  theisoelectric kR R R
charge pHis7.0 ——— =
- = ‘
= - :' = Second dimension:
= - SDS-PAGE .;.izzi?lauon by
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Pién di 2 chiéu

@ - Protein
H3 [ <— . S
o P mixture Pi6iEin
= bands
§ pH7 < nglly'acrylamidc b
-~
5 RUN
.;..x ELECTRO- -
2 PHORESIS
= Glass
[ =
pHI0 tube
—

®
(

a) REMOVE GEL FROM TUBE
b) TREAT WITH SDS
¢) PLACE TUBE GEL ONTO SLAB GEL
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@)  Phwong phap dinh lwgng bang
quang pho ké

« Cho phép dinh luong twong ddi ndong dd 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 ndong do nucleic acid trong mau dya vao moi tuong
quan:

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

- 50pg/ml cho mot dung dich DNA soi 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 cac
protein c6 muc do hap thu cao nhat.
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Cac phwong phap lai phan tw
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» Dac diém cua sy

DNA-RNA

24/03/2016 3:01 SA

lai phén tu:

i Co s& cua sw lai phan to

» Khi mét phan tt DNA mach doi dugc dun 1én mot nhié¢t do vuot
qué nhiét do nong chay (Tm) thi hai mach s& tach ro1 nhau do sy
phé v céac lién két H gitra hai mach.

» Sau khi hai mach tach roi, néu nhiét d§ phan ung duoc lam giam
tur tr cong voi di€u kién thi nghiém thich hop, chung sé bat cap trd
lai. Hién tugng nay dugc goi l1a sy lai phan tu.

v Didc hi¢u tuyét ddi: sy tai bét cap chi xay ra gilra hai trinh tu
hoan toan bo sung véi nhau.
v Céc trinh tu bo sung co6 thé 1a DNA hay RNA, dan dén su hinh
thanh cac phan trt DNA-DNA, RNA-RNA hay céc phan tu lai

Nguyén Hiru Tri @
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=
 Laitrén phaléng

« Lai trén pha ran
« Laitai chd

24/03/2016 3:01 SA

Liquid-phase hybridization

(b) Add labelled probe

Cac kiéu lai phan tur

K with target sequence
(a) Complex mixture of ™ /
nucleic acids in ﬁ‘_
solution /"R

A

(c) Remove unbound probe
and analyse amount of
label bound

Solid-phase hybridization

= = am— s

(b) Add labelled probe
and allow hybridization
with target sequence

7
\m\

(a) Complex mixture of
nucleic acids bound
to nitrocellulose or
nylon membrane

e

{c) Remove unbound
probe and analyse
amount of label
bound

~
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Native Denatured
HPY DNA HPV DNA
— f:: -
_—
Alkaling nhcﬁﬁhatasa Captured hybrids reacted Hybrid molecules
preduces light upon with alkaline phosphatase captured by bound
addition of dioxetane labelled anti-hybirid antibodies specific for
substrata antibodies RNADHA hybrids

RN R S S S R
Lai trong pha léng: Cac trinh tuy 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 do0 moi 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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] Cac kiéu lai phan to

DNA

\BR e

Lai trong pha rian: Mt trong hai trinh tw
can lai dugc ¢b dinh trén gia thé rin (r~nz‘mg — l%"&!?:.\"..‘i&f"
lai). Phat hién phﬁp tﬁ"lai thong qua mau do D“M

(probe) cé danh dau dong vi phong xa.

Filter

§

Incubate with
labeled DNA (~)

Ba ki thuét lai trén pha rin théng dung 1a
Southern blot, Northern blot, Dot blot.

—

Hybridized
— complementary
DNAs.

g

Wash away labeled DNA

that does not hybridize
10 DNA bound to filter

\

Perform autoradiography
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Lai taj ché: Trinh ty nucleic
acid can tim khéng dwgc tiach
chiét ra khéi mo hay té bao.
Qua trinh lai véi mau do da
dwgce danh dau va phat hién cac
phan tir lai dugc thuce hién ngay
trén nhiém sac thé, té bao hay
lat cat mo.
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%g; Southern blot

« Nguyén tic ciia Southern blot 12 mang lai nitrocellulose
c6 kha nang tiep nhin DNA da dwgc biét tir lau va da
duge sir dung trong cac nghién ciru lai axit nucleic khac
nhau vao nhirng thap nién 1950 va 1960.

* Dau thap nién 1970, su ra doi cua phwong phap dién di
trén gel da cho phép cac doan DNA dugc cat béi enzyme
han cheé c6 thé duwge phan tach dua trén co sé Kich thwéc
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 dugc E. M. Southern mé ta tai Dai hoc
Edingburgh vao nam 1975.
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i Southern blot

=

Southern blot bao gdm céc budc co ban sau:

1.
2.
3.

6.

Cit DNA bang enzyme han ché thich hop.

bién di san pham cat trén gel agarose.

Lam bién tinh DNA ngay trén gel, DNA sgi kép s& dugc tach thanh DNA sgi
don. Chi DNA soi don méi ¢6 thé chuyén 1én mang lai.

Chuyén DNA da bicn 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.

Dinh vi cac phan tir lai DNA-mau do. Néu sir dung mau do danh dau phéng 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

Nitrocellulose weight

paper (blot)

1

DNA + restriction enzyme ~ Restriction
A

= = Gel
i W i — 8 — A
i { { —
' B = Sponge-)
:5 I:;::n;ﬁ: Llllil'cekle-tell Il Heterozygote = Atkaline =~/ \ paper
allele solution towels
OF of restriction @ Gel electrophoresis € Blotting
Probe hydrogen-
y bonds to fragments Conom

Radioactively containing normal

labeled probe onom or mutant B-globin = ==

for -globin - 2

gene is added /4 —_—

to solution in Herragment trom i _\ i

= sickle-cell = = ‘Film over
a plastic bag
- , B-globin allele paper blot
y
- Fragment from
Paper biot normal (3-globin

0 Hybridization with radioactive probe allele © Autoradiography

o
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@ Northern Blot: RNA-DNA*(RNA¥)

=

¢ Sau khi E. M. Southern m6 ta phuong phap Southern blot vao
nam 1975, Alwine da dung mot phuong phap tuong tu dé xac
dinh cac doan RNA dic biét goi 1a Northern blot vao ndm
1977.

« Khong can phai cit RNA biang restriction enzyme.

* Dung formaldehyde dé pha cau nbi Hydrogen va bién tinh
RNA vi mach don RNA s& tao ciu triic thir cip va gip cudn.

- ©

i Northern blot

=

« Northern blot bao gdm céc budc co ban sau:

1.

"

Z.

Tach RNA (RNA téng s6 hodc chi mRNA) va xtr Iy v6i formaldehyde
RNA duogc phan tich bang dién di trén gel agarose bién tinh (co
formaldehyde).

RNA sau khi da phan tach dugc chuyén 1én mang lai (cac phan tor RNA
gitt nguyén vi tri nhu ¢ trén gel), thong thuong mang nitrocellulose dugc
dung, tuy nhién co6 thé dung mang nylon duoc tich dién duong.

RNA c6 dinh trén mang duoc lai véi mau do DNA soi don (hoic 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 cua m'fu,l do duogc phat hién nho ky thuat phdng xa tu ghi néu no
dugc danh dau phong xa. Trong truong hgp mau do dugc gan véi
enzyme thi dem U v6i mot co chat khong mau. Enzyme lién két vdi n6 sé
bien do6i thanh mot san pham mau cé thé nhin thay hoac phat ra anh sang
ma s€ duogc phat hi¢n bang phim X quang mot cach truc tiép.
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Electrophorasis -~

Ry
solution Nitrocellulose
filtar

Solution passes through
\ gel and filter to paper towels
i = Migration
32p-labeled
size markers ; \\ Paper lcwels\
.
<
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O NN
=
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ANA
ybridize with unique transterred

Northern blot e

Filter in
“Seal-a-Meal= T
bag T

|l|§|n
Tt

Remove
unbound Probe hybridized
probe £ to complementary
/ sequence

Autoradiogram
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) Phuwong phap PCR

=

* PCR (polymerase chain reaction-phan ung tong hgp day chuyén nho
polymease) la mdt trong nhiing phuong phap duoc st dung rong rai
nhat trong linh vyc Sinh hoc phan tir. 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 dugc 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 sy hién dién cta nhimg moi chuyén biét dé hoat
dong tong hop mot mach DNA méi tir mach khuon. Nhu ‘vay, néu ta
cung cap hai moi chuyen biét bat cip bd . sung | v6i hai dau cia mot trinh
tu DNA, ta s& chi tong hop doan DNA nim giita hai moi.

* Phuong phap PCR cho phép tong hop rat nhanh va chinh xac tung doan
DNA riéng biét. Bay thuc su 1a phuong phap hién daj va thuén tién cho
vi€c xac dinh sy c6 mat cua mdt gen nao do trong t€ bao voi dd chinh
Xac cao.
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% Ba giai doan trong mét chu ky cua phan trng PCR
=

Giai doan bién tinh
(denaturation)

Trong giai doan nay phan to itk , &
DNA mau bi bién tinh & nhiét ‘ighck *

dd cao (thwong la tir 94-95°C, I~ @

I&n hon nhiét do néng chay -~ 4

ctia phan to) trong vong 30 Y

giay den 1 phut, tat ca cac lién
két hydro giira hai mach cua
phan t& bj bé gay va tao thanh
cac DNA soi don.

Giai doan lai (hybridization)

Nhiét d6 dugc ha thép ( thuong tir 40-70°C, thép hon nhiét d§ néng chay cta mdi dugce st dung]
khoang tir 3-5°C) cho phép cac mdi bam vao cac phéan tir DNA sgi don, danh déu phan DNA cin
duoc khuyéch dai. Giai doan nay kéo dai tir 30 gidy dén mot phiit.

Giai doan kéo dai (elongation)
Nhiét d6 duoc ting 1én dén 72°C giup cho DNA polymerase xic tic tong hop DNA tt nhét.
Cong viéc ciia DNA polymerase 1a di chuyén doc theo DNA soi don va st dung n6 lam khuén
dé téng hop soi DNA mai bd sung véi DNA mau bang cach kéo dai cac phan da dugc danh ddu
boi cac mdi. Thoi gian cia giai doan nay phu thude vao kich thudc cia DNA méu, thuong kéo
dai tir 30 gidy dén nhiéu phut.

@ Cac thanh ph?m cua phan ung PCR

1. Primer (mdi):

» Moi la nhitng doan DNA soi don ngan va can thiét cho viéc xuc tién phan ung day
chuyén tong hop DNA. Chtng bat cap bo sung véi 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 la mét chi tiéu quan trong cua phan iing PCR dé quyét dinh tinh déc trung va
hiéu qua ctia phan tng. Do d6 viéc thieét 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
trinh tw DNA can khuyéch dai; khong hinh thanh primer dimer, khong phai 1a trinh
tu 1ap lai.

2. DNA ban miu (DNA template): ham luong di nhung khéng qua cao, tinh sach —
khong chira cac chat uc ché phan tmg (SDS, chat trc ché tir mau (hemoglobin, sac to,
heparin, ...). PCR van cho két qua tot yoi DNA thu nhan truc tiép tir t€ bao hay
nhirng mau DNA khong dugc bao quan tot.

3. Nong d6 MgCl,: can cho hoat dong ctia Taq polymerase, ham luong qua cao sé& tao
nhiéu san pham ky sinh, qua thap thi lam giam hi€u qua nhan ban cua enzyme. Nong
do toi wu 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 phai can bang, su mat can bing lam ting cac 1i sao
chép cua polymerase; ham lugng thuong khong d6i nhung cé thé thay doi tuy dieu
kién thuc té.

5. Enzyme polymerase chiu nhiét

. Tag-polymerase la DNA polymerase chiu nhiét st dung cho phan trng PCR lan
dau tién dugc ban trén thi truong. Tag-polymerase dugc nha Vi sinh vat hoc Thomas
Brock phat hi¢n & Thermus aquaticus mot loai vi khuan phat tricn manh ¢ nhiét do
cao. Enzyme chiu nhiét nay giup giai quyet van dé cua enzyme bien tinh sau moi chu
ky.

Tir d6 dén nay, mot s6 vi sinh vét chiu nhiét khac da dugc khdm pha va ngudi
ta da tach chiét thém dugc cac DNA polymerase chiu nhi¢t dé sir dung cho phan ung
PCR nhu Vent/DeepVent DNA polymerase (Thermococcus litoralis), Pfu DNA
polymerase (Pyrococcus furiosus), Tth DNA polymerase (Thermus thermophilus),
UlTma DNA polymerase (Thermotoga maritimay)...

6. S luwong chu ky phan tmg tily thudc vao s6 lugng ban mau ban dau, thong thuong sb
Iuong chu ky nhdé hon 40 cho mét phan ung PCR. Thoi gian cua ting chu ky phu
thugc thiét b1 va kich thude san pham.

7. Thiét bi va dung cu cho phan tng PCR: can dap ung dugc nhu cau thay d6i nhiét do
that nhanh va chinh x4c. Nhirng cai tién may luan nhiét quan tdm dén microtiler plate
96 giéng, cac block nhiét riéng biét trong 1 mady, block dung cho lam kinh dé tien
hanh in situ PCR.
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iy Phwong phap PCR

5 3’

Gene muc tiéu

DNA bo gene 3 5’

/" N\
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i Cac wng dung ciia phwong phap PCR
-

Hién nay thanh tyu cia PCR mé ra nhiéu trién vong cho sinh hoc
phan ti, véi nhiéu irng dung trong sinh hgc, trong y khoa, trong nong
nghiép, ...

Mot so trng dung c6 tinh tong quat:

» Séan xuit miu do: PCR gilip sian xudt nhanh mdt lwgng 16n miu do
danh dau khi thwe hién cac phén @ng véi cip moi chuyén biét va cac
nucleotide danh dau.

» Khuyéch dai so lwgng cac RNA: sir dung ki thuit phoi hgp RT-PCR
(két hop enzyme phién ma ngwgc va Taq polymerase, hoac sir dung
Tth polymerase) RT-PCR cho phép nghién ciru cac mRNA thong tin
ton tai _voi ham lwong rit thap, khong thé phat hién bang phuong
phap ¢6 dién nhw Northern blot, .

Ki thuit in situ RT-PCR cho phép khuyéch dai cadc RNA ngay trén mo
va té bao.

> Dinh lwgng bang phwong phap PCR: dung dé nghién ciru cac trinh tw
RNA hay DNA c¢6 so lwgng ban sao rat thap. Trinh tw dich dwoc
khuyéch dai dong thoi voi mot trinh tw chirng ¢6 nong d¢ da biét, sau
phan trng so sdnh ham lwgng sian pham, va suy ra so6 lwgng ban mau
ban dau.

24/03/2016 3:01 SA 41 Nguyén Hiru Tri

@ Phwong phap giai trinh tw
(DNA sequencing)

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

=

Giai trinh ty gen theo phuwong phép héa hoc. Lan dau tién cong bd vao
nam 1977.

Nguyén tic cia phuong phap 1a dua trén phan tmg héa hoc thuy giai
dac hiéu, cac DNA khong tu xoan lai v&i nhau, tao thanh tdp hop
nhi€u phan doan c¢6 kich thudc khac nhau.

Trude hét, phan tt DNA dugc danh ddu dong vi phong xa P32 & dau
5’ ctia mach don, tao nhitng doan danh dau c6 thé phat hién bang hinh
phong xa.

Xt 1i hoa hoc dac hi¢u phan huy dac trung mot loai nucleotide cua
mach DNA da danh dau phong xa, tao cac doan oligonucleotide co
chi€u dai hon kém nhau 1 nucleotide dugc phat hién bang dién di. Két
qua cac phan ung hoa hoc xur 1i mach DNA dugc phat hi¢n bang dién
di trén gel polyacriamid co6 thé xac dinh dugc trinh tu mach don.

o

@h Phwong phap Maxam va Gilbert

R

=

Mach don da danh diu phéng
xa co thé xt li theo 4 nhom
phan (rng

- Nhém phan tng thtr nhat xi i
mach don DNA bang dimethyl
sulphat lam d&t mach tai G.

- Nhoém phan tng ther hai xt Ii -y s
mach don DNA bing axit g ¢ Yo ¢ **l-r e c
(pH=2) gay d&t mach don tai A 3% G W G W L
hoac G. W G N G 3 c c
- Nhém phan &ng thi ba x@ i Y e Mo
mach don DNA béng hydrazin g o
gay dut mach don tai T va C. e A B c
- A e T

- Nhém phan ¢ng the 4 x& li
mach don DNA béng hydrazin
véi néng dd mudi cao lam dot
mach don tai C.

o
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@ Phwong phap Maxam va Gilbert

G

()
+
>
—
+
(2]
(9]

Méanh dai nhat
—— ) —

Manh n@ nhat —
G

aE>O0OEHOO>P>POOD>D>W

Trinh ty dwoc doc theo thw ty tr duwdi 1€n (5' - 3).

@ Phwong 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 bé 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 trng tdng hop DNA ngirng lai.

Nitrogen base Nitrogen base

HOGH, O O HOCH, .0 O
1
L \ c/ \c

|\é /‘ 1\9_0‘/\
OH H H H

dNTP ddNTP

Dideoxynucleotide dung trong DNA sequencing
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Phuong phap Sanger

Q
a0 g0 g0 g ;b @
T T c 22
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G
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20413

Su kéo dai két thic do sw hién @

dién cla dideoxynucleotide

(o0

(=0

ddATP +
four dNTPs

ddCTP +
four dNTPs

ddGTP +
four dNTPs

ddTTP +
four dNTPs

ddA
dAdGdCdTdGdCdCdCdG

dAdGddC
dAdGdCdTdGddC
dAdGdCdTdGdCddC
dAdGdCdTdGdCdCddC

dAddG
dAdGdCdTddG
dAdGdCdTdGdCdCdCddG

dAdGdCddT
dAdGdCdTdGdCdCdCdG

o

Manh dai nhat
Bl 4G

Manh ng@ nhat

ddG

aEE>»>OEA>P>P>PEHOOX

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

(Sequencer)

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

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

« May tong hop mach don

trén ca 2 mach khuon,

ABI 3100

ding phin mém dé xu ly

két qua. Bt W O i

Chromatogram

@ Giai trinh tu bang may tu dong (Sequencer)

=

(L]

()
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LD Microarray

@h Nguyén tic: dua vao k¥ thuit 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) ¢ trinh tur d6 lai voi mau do danh dau dé xac dinh sy
xéc dinh trén gia thé rin trén gid thé. c6 mit DNA muc tiéu co
thich hop theo thtr 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

bases bind.
2t
" 3
N T ™ Irradiating
4 o e Iaser beam
. " d = 1 b
xy - 4 4 44

Labeling target DNA ~

with flucrescent dye Hybridization and

A)  cleaning of target
DA

L

-

Attaching the probe Probe DNA Capturing images with the CCD sensor

DNAto the chip !
Identifying the hybridized probes by
image processing




x N\
gy Mau do (Probe)
+ cDNA: san pham PCR cac cDNA trong thu vién cDNA hay tir bo suu tap dong
— Puoc in 1én gia thé
» Oligonuclotide: dai 20-25 mer
— Téng hop in situ truc tiép 1én gia thé
— Céc oligonucleotide dugc tong hop sin va in 1én gia thé
— Gén day cac oligonucleotide dai hon (50-100 mer) di dwoc phat trién dé ting do
nhay va tinh ddc hi¢u.
«  Phuong phap microarray c6 thé ddng thoi phan tich sy biéu hién cta hon 30.000
gen

. Ung dung phat hi¢n céc mau c6 mat do thép vi microarray chi can mot luong

o

nhoé mau.

gy 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 hod hoc (digoxigenein,
biotin, Ag, Au)

o
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Microarray
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@ Microarray

PCR PURIFICATION

MASSIVE PCR )

and PREPARATION ﬂ
PREPARING SLIDES IEE) mmm) mmm) PRINTING
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