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Giai trinh tu DNA

e Xac dinh chinh xac trinh tuw chuoi DNA cla mét
vung quy dinh trén nhiém sac thé
e Xac dinh ban chat gene
e Piéu hoa
e Cau truc
* B6sung gi?
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Gidi thiéu so luo

e Giai trinh ty DNA:

e Xac dinh th& ty cda nucleotide (ATGC)
trén DNA khuon

ADENINE CYTOSINE

* Trinh ty Sanger:
* DNA khudn khuéch dai
« Huynh quang “dirng chudi” (ddNTP)
danh dau diém dirng
* Giai trinh ty thé hé md&i/tiép theo —
Next Generation Sequencing (NGS)
* Hién dai
e Quy moé lén
e Td6c dd cao
Gia thanh giam

SUGAR
PHOSPHATE
BASE PAIR

THYMINE

GUANINE
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Phuong phap

(1) Phwong phap héa hoc cua

BM HS-SHPT Y HOC

Maxam-Gilbert

Dong vi phong xa P32 & dau 5’
cla mach don

X li hdéa hoc dac hiéu = phan
hiy dac trweng mot loai
nucleotide cia mach DNA -
tao cac doan oligonucleotide cé
chiéu dai hon kém nhau 1
ngcleotide dwoc phat hién
bang dién di

Dién di trén gel polyacriamid 2>
trinh tw mach don.

(G, A+G, C, C+T)

Héa chat déc hai, phéng xa



Phuong phap

{2) Phuwong phap enzyme sir dung cac dideoxynucleotide
Trinh tw Sanger):

* Nguyén liéu

* Mach bé sung
DNA polymerase
* DNA primer
dNTP

ddNTP (di-deoxyribosenuc]eotide triphosphate) khong c6 -OH = két
thuc qua trinh kéo dai chuoi

e Quy trinh
* Sao chép DNA (Clone DNA)
« Gan primer
 Cho hon hgp DNA+primer+dNTP vao tirng 8ng c6 chira ddNTP riéng
biét > 4 ong
* DPién di doc két qua
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Single-stranded DNA
with unknown sequence (blue)
serves as a template

+ DNA polymerase

+ dATP, dCTP, dTTP, and dGTP
T >

+ -‘.-‘I Radioactively labeled primer
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Prepare four reaction mixtures

+ddATP +ddCTP +ddTTP +ddGTP

Gel electrophoresis
followed by
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dATP + dCTP + dGTP + dTTP
DNA Polymerase
Template DNA
Primer

ddCTP ddGTP
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Phuong phap

(2) Trinh tw Sanger

e Uu:
* Khong ddc hai bang M&G
* CSthé ty ddong hoa
* Doc duoc chuwng 700 bp?
 Dé slr dung

* Nhuoc
* 15-40 bp d3au dé bj sai?
« Mat thoi gian
* Phidau tv
* Doc duoc it bp (300-1000bp)
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ddTTP -@
ddCTP -@
ddATP -@
ddGTP —®
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Image modified from "Sanger sequencing," by Estevezj (CC BY-SA 3.0). The
modified image is licensed under a (CC BY-SA 3.0) license.



M6t sO video tham khao

* https://www.youtube.com/watch?v=vK-HIMaitnE

* https://www.youtube.com/watch?v=c2bAtGycqx4



https://www.youtube.com/watch?v=vK-HlMaitnE
https://www.youtube.com/watch?v=c2bAtGycqx4

Phuong phap

(3) Next generation sequencing — Giai trinh tw thé hé mai

. Xay dung library: phan céc trinh ty nucleic aicd mau ra va gan
vOi adapter

. Khuéch dai: khuéch dai cac trinh tu (clone hay PCR)

* Do cé sy ho tro cia mdy méc, nén |a nhiéu Ian chay phan tng
Sanger cung mot luc

*  Giai chudi DNA ngan: 50-70 nu
Mét so ki thuat Gidi trinh tw thé hé méi pho bién:
* Pyrosequencing
lllumina — Gidi trinh tu tong hop (Sequencing by synthesis)
Giai trinh tyu két néi (Sequencing by ligation)
lon torrent: Proton / PGM sequencing



Pyrosequencing




Sequencing by synthesis

computer

primer optical
attaches

readout
T
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|
|
Cleave
5 3 . fluorescence,
attach to wash away

Sequencing by Synthesis. dNTP fluorescence is translated to a base call.



Sequencing by
ligation (SoLID)

Color-Space Coding

Second base
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Sequencing by Synthesis

Dne base at a time )’ Q

Sequencing by Ligation

N /—*n\,o
I Multiple bases at a time

5! 3!

Sequencing by synthesis vs. sequencing by ligation.



lon Torrent (pH /
Semiconductor)
Sequencing

dNTP
f .

Template strand
Hydrogen ion released from

addition of complementary base
which is detected by pH sensor

._H'_

e

Multiple addition of the same
nucleotide gives more intense signal



Second Generation
Massively Parallel Sequencing

First Generation
Shotgun Sequencing

Primer
> ST
3!

i
Template
= ® ddatp 9 ddcTp

ddGTP P ddTTP
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- Sequencing by synthesis
« High accuracy
- Long read lengths

- Relatively small amount of
data generated

« Sequencing by synthesis

- Amplified templates are generated
during sequencing, reducing the
requirements for starting material

« High accuracy

« Short read lengths

e.g., ABI capillary sequencer (ABI)
e.g., MiSeq (Illumina), lon Torrent

(Thermo Fisher Scientific)

Third Generation
Single-molecule Sequencing

= Mask hairpin
— sequences

Generate consensus
sequence

« Single-molecule templates
« Low accuracy
+Long read lengths

e.g., Single-Molecule Real-Time (SMRT) —
Sequencing (Pacific Biosciences),
MinlON (Oxford Nanopore Technologies)



UIng dung

* Genome study
* Hiéu thém vé céc loai bénh phurc tap
* Nghién ctru loai
* Nghién ctru dét bién

Chira tri ung thw

* Gia thanh:

INlumina NextSeq500 sequencing

Sores Internal (Cornell and Cornell External External, NYSCAT subsidized (for-profit, New York
ervice Affiliates) ern State Companies ONLY)

75b ing kit (Ix75b
7 '_p sequencing kit (1x75 bp or $1,375 $2,200 $1,760
2x37 bp) run
150b ing kit (1x150 b

0bp sequencing (Ix150 bp or $2,650 $4,240 $3,392
2x75bp) run
300b ing kit (2x150 b

p sequencing kit ( P) $4.225 $6,760 $5,408

run
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Tai lieu tham khao

* https://www.youtube.com/watch?v=9YXExXTSwgPM
* https://youtu.be/{FCD8Q6gSTM

* https://tapchisinhhoc.com/giai-trinh-tu-gen-the-
he-moi.html/



https://www.youtube.com/watch?v=9YxExTSwgPM
https://youtu.be/jFCD8Q6qSTM
https://tapchisinhhoc.com/giai-trinh-tu-gen-the-he-moi.html/

M6t s6 cau hoi

* Muc dich cua viéc giai trinh tw DNA la gi?
* Vai tro cua cac dideoxynucleotide trong
qua trinh giai trinh tu la gi?

* So sanh phuwong phap PCR va giai trinh ty
DNA? (Giong nhau khac nhau, wu nhuoc
diém nhu thé nao?)
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THANK YOU

Any question?




