Parovani bazi, hybridizace a denaturace DNA/RNA
hraje dulezitou roli v pfirodé i aplikacich:

- struktura DNA a duplikace genetické informace
- transkripce a translace

- rekombinace DNA

- struktura RNA a jeji aktivita

- klonovani, rekombinantni DNA
- polymerazova reakce (PCR)

- DNA Cipy, microarrays

- DNA vypocty

Kombinatoricky charakter nukleovych kyselin vytvari
problémy, které nejsou zvladnutelné bez matematického aparatu
a vypocetni techniky




POLYMERASE CHAIN REACTION
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Continued rounds of amplification swifthy produce Eeioead P
large numbers of identical fragments. Each

fragrment contains the DMNA region of interest,




Priblizny vypocet bodu topeni oligonukleotidu

5'-ACGTAGAT denaturace
Shsiseienaie e e ——— > 5'-ACGTAGAT + ATCTACGT-3'
3'-TGCATCTA hybridizace

Tm — teplota, pfi niZ je 50% oligonukleotidu
denaturovano

Tm 2*(n(A)+n(T)) + 4*(n(C)+n(G))

Tm = 2AT+4CG



Parameter

Metoda NN (Nearest Neighbor) sequence Unified

iref.

22)

CAATT 0 -loo
ATI/TA —0.88
TAMT —{1.58
CA/GT —1.45
OT/CA —1.44
CTIGA 28
OANCT
CG/GC
GC/CG
OGiCC

AG®,.(pred.) = AG(CG/GC) + AGHGTICA) + AGY(TT/AA)

+ AG*(TG/AC)+ AG*(GA/CT) + AG"(init.)
=-2.17-144-1.00- 1.45 - 1.30 + 0.98 + 1.03
AG®,,(pred.) = -3.35 kcal/mol

Average

AG°,(obs.) = -5.20 kcal/mol

Init. witerm.

G-C-
deltaG = deltaH — deltaS.T Init. w/term.
ATo
deltaG — volna energie e
. concentrabion,
H — entalpie M

S — entropie Rank of
stacking
T - teplota Lo

maltrix




Porovnani metod AT2CG4 a NN

Sequence

Melting Tm

Melting Tm
Meamst Neighbor

KS

5- CGAGGTCGACGGTATCG

56 “C

57 °C

13 (-20)
(Universal)

5-GTAAAACGACGGCCAGT

52 °C

13 (-40)

5-GTTTTCCCAGTCACGAC

M1 3 forward

S-GTTTTCCCAGTCACGACGTTG

Ir'u'11 3 reverse

5-TGAGCGGATAACAATTTCACACAG

M13 Beverse

5-CAGGAAACAGCTATGAC

M13 Reverse (-40)

5-GTTGTGTGGAATTGTG

Meomycin forward

\5-AGGATCTCCTGTCATCGTCACCTTGCTCGTG

Meomycin reverse

S-AAGAACTCGTCAAGAAGGCGATAGAAGGCG




Spolehlivost metody NN
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DNA computing - DNA-based computing

Los Angeles

Los Angeles |GCTACG
/ Chicago |CTAGTA
Dallas TCGTAC

| Miami CTACGG

| New York |ATGCCG

( City encodings ) ( Hybridized DNA ) \

/ S RE [ Wiami [ New York
CTACGG + Miamito NYl —3 CTACGGATGCCG

| New York | GCCTAC
ELTRCE \ Miami to NY
ll,r"_-n.
kﬂuu*l’: encoding )

ATGCCG




DNA computing - DNA-based computing

Da to Mi _
Los Angeles] Chicago |[ Dallas ][ New York

LA to Ch Ch to Da Da to NY




DNA computing - DNA-based computing

- Voltage

DNA starts here

long DNA l




DNA computing - DNA-based computing

( compliment )
New York' .

[os Angeles|[ Chicago ||_Dallas ][ New York |
LA to Ch Da to NY
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hybridized DNA Magnetic bead )




DNA computing - DNA-based computing
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