5. Eldadas
Nukleinsavak kimutatasa,
szekvendlas
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1.

Szekvencia meghatdrozdsa

Fragmentdlds restrikciés enzimekkel
(W. Arber, H. Smith, D. Nathans, 1978 Nobel-dij)

5> GAATTC 3’
3’ CTTAAGC 5’

torzs

5 GGCC 3°
3’ CCGG 5’

Cél: feldarabolas
5'-3" irdnyban haladva
Hae IlI a hasitds pontos helye:
a'/" jelnél

Néhdny endonukledz enzim (>2000)

Bam HI G/IGATCC Bacillus amyloliquefaciensH

Bst | G/IGATCC Bacillus stearothermophilus1503-4R

Eco Rl G/AATTC Escherichia coli RY 13

Fok | GGATGN/ Flavobacterium okeanokoites
CCTACN,,/

Hind II GTPy/PUAC Haemophilus influenzae R,

Hind | A/AGCTT Haemophilus influenzae R

Hpa Il C/ICGG Haemophilus parainfluenzae

2. Sorrend meghatdrozds

2a. Kémiai mddositds/hasitds (A. Maxam, W.Gilbert, 1977)
2b. Didezoxi beépités-enzimes médszer (F. Sanger et al., 1977)



1.  Fragmentdlds restrikcios enzimekkel

Linear DNA
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2a. Kémiai modositds/hasitds
(A. Maxam, W. Gilbert, 1977)
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1. lepes Homogén ., Single-stranded"
DNS minta elédllitdasa

SATTGACTTAGCC?
2. l1épés
Jelolés a szabad 5'-végen 32P (*)
l (polinukleotid kindz, észter)
*ATTGACTTAGCC 12 mer
3. 1épés Kémiai hasitds
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4. |épés: elektroforézis

5. épés: autoradiogrdfi
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6. lépés: szekvencia leolvasds
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http://www.slideshare.net/DurgeshSirohi/different-methods-of-gene-sequencing



Kémiai hasitdas: Purinok
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A > G: A reakcio
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Kémiai hasitds: Pirimidinek
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C+ T: Treakcid ,‘,3

NH
NH CH3 NH2 ’
k I /k HN
O = o) =
O o)
I NN I N
—0—P—0O o * 0O—P—O o
I HoN—NH> I
hidrazin
o O .
o o N-glikozidos
0—P=0 0O—P=0 kotés
(|) (|) hasitds
I I
3’ 3’
O NH2

—0—P— O %k
e T' ’ O 1 + 5—o ||D| O © N
(@) —N —U—rFr—
B oH ||
) i o) CH
) piperidin
O |

-
O—F|’:O (l)

N 0O—P—0
0
| H cl)
3 Bdazis B
OH - (Cukor-foszfat lanc 3
hasitds)
I
v
> 0—P—O0
OH H S ) OH H
I | O —N—NH>
H>C=C—CH=CH—C=0
O 0
O ] i o
, || ) O—P—O O—P=0
5 O—P—O I |
| . O c|>
@) | 3

39



C reakcio Y
\NHZ ITI
NZ"
k I 5—o |Fl O Y
% — — —
CI). © HoN—NH>
hidrazin
1 M Nacl 0
(gdtolja a timin me‘rilezé’dés‘r) o
0 gaTey o—P:o +
O—F|>:O ITI/
C|) NH2 HN
3’ =
plper'ldm 5 o— P o— © N
ﬁ o)
—0—P—0
| +
0 :N
i
o o'—F|>:o *
~ p— O
© I|3 © NH2>
0 o 3’
L, ;| oF
3 5—0—P—0 N
2 .- oH ||
, - O CH
5 @) ||D @) OH
i o)
5—0— L' o) * cl)
OH -
'ﬂ | . OH O—P=0
HoC=C—CH=CH—C=O0 o) CH=N-—NH> (|)
|
O ,
_ _ 0 3
O—P—O .
| O—P=0
o) |
| o)
3’ |



Példa: G hasitds utdn
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Maxam-Gilbert mddszer - kiértékelés
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2b. Didezoxi nuleotid beépités -
enzimes modszer
(F. Sanger et al., 1977)
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1. 1épés: Didezoxi nukleotid jeldlése

3’ —OH in normal DNA
allows elongation.

a) Radioaktiv izotdp (32 \ ‘

A DNA strand terminating in
a dideoxynucleotide cannot be
elongated because a 3" —OH is
necessary lor polymerization.

b) Fluorofér (fluoreszcens jelélés, L. E. Hood, 1986)
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Attekintés
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DNS polimerdz .primer"”
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2. lépés A DNS-polimerdz miikodésének blokkoldsa

szekvendlandé DNS
—

3—— GAATTCGCTAATGE——
55— CTTAA
pri mer/

DNS polimerdz I
dATP, dTTP, dCTP, dGTP
+ didezoxi analég (ddATP)

v

3—— GAATTCGCTAATGE——

+ 4 analdg
3—— GAATTCGCTAATGE——
55— CTTAAGCGA

Newly
synthesized DNA
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fragment

30

29
28
27
26
25
24
23

22
21

3. lépés Gélelektroforézis

N Al ¥ O
1T Termination by
dideoxy- ¥
= GACGCTGCGA
= GACGCTGCG
= ||GACGCTGC
= GACGCTG
= GACGCT
= ||GACGC
= GACG
— | Bk This sequence
— GA is complement
o G ' lo DNA template
9 strand

Leolvasads - komplement szdl




Uj-generdcios szekvendlds

1. Piroszekvendlds

2. Illumina/Solexa szekvendlas

3. SOLiID (Sequencing by Oligonucleotid Ligation and Detection)

4. TSMS
(True Single Molecule Sequencing)
Valédi egymolekulds szekvendlds)

5. SMRT
(Single Molecule Real-time)
Egymolekulds valésideji szekvendlds

http://www2.technologyreview.com/news/42
7677/nanopore-sequencing/
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DNA can be sequenced by threading it through a microscopic pore in a membrane.
Bases are identified by the way they affect ions flowing through the pore from one

side of the membrane to the other.
DNA DOUBLE :
HELIX '

© Aflow of ions through
the pore creates a current.
Each base blocks the
flow to a different degree,
altering the current.

© One protein
unzips the
DNA helix into
two strands.

GATATIGC GATGCCG
]

TP,

O The adapter molecule
keeps bases in place long
enough for them to be
identified electronically.

® Asecond
protein creates
apore in the
membrane
and holds

an “adapter”
molecule.

Genomics
Sequencing
NGS

Bioinformatics

http://elte.prompt.hu/sites/default/files/tananyagok/Gentechnologia/ch05.html



DNS/oligonukleotid analitika
(elektroforézis)
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Expression levels of 50 genes most highly correlated
with the acute lymphoblastic leukemia (ALL) and
acute myeloid leukemia (AML).
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Expression levels greater than the mean: red,

below the mean: blue.
TR Golub et al Science 286: 531 (1999)



