10. Nukleové kyseliny

Slozeni nukleovych kyselin

e Dusikaté baze — purinové, pyrimidinové
« Sacharid — ribosa, deoxyribosa
. H3PO4

Baze
Nukleosid
Cukr

H3POy4

Nuleotid —— 3 Polynukleotid

Cukr: Ribosa u RNA, 2-deoxyribosa u DNA

OH H

2-Deoxyribose




Béze: Derivaty purinu a pyrimidinu
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U jednoho typu NA se vyskytuji 4, 2 purinové a 2 pyrimidinové — alternuji uracil (obsazen
v DNA, nikoli v RNA) a thymin (naopak). Mimoto se vyskytuji sporadicky neobvyklé baze.

Vazba baze na sacharid je N-glykosidicka

Vznikaji (deoxy)nukleosidy — adenosin, guanosin, cytidin, uridin, thymidin — podle typu
baze. Vyjimecné se lze setkat s jinym typem vazby — pseudouridin.
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Vazbou fosfatové skupiny na 5 —OH cukru (esterova vazba) vznikaji (deoxy)nukleotidy —
(deoxy)adenosinmonofosfat — (d)AMP, (deoxy)guanosinmonofosfat — (d)GMP,
(deoxy)cytidinmonofosfat — (d)CMP, deoxythymidinmonofosfat — dTMP a
uridinmonofosfat —- UMP.

Jinymi nazvy nukleotidi jsou jejich pojmenovani jako kyseliny — napt. AMP = Kkys.
adenylova, adenylat.

Esterové vazana fosfatova skupina miZe byt substituovana dal$imi fosfatovymi zbytky
(anhydridové vazba) a vznikaji di- a trifosfaty, nejcastéji se setkame s adenosintrifosfatem —
ATP, déle jsou to GTP, CTP, dTTP a UMP event. deoxyNuTP.
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*Chragaffovy pravidla — pomér bazi v DNA
A+G=T+C A=T G=C A+C=G+T
*Donohue — baze v tautomernich ketoformach
*Franklinovd —RTG difrakéni analyza

Watson, Crick (1953) — dvojSroubovice
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-
-
-
-
-

Guanine (G) Cytosine (C)

(A

34A




0 NH,
" H hydragen bonds IC H
A i
U L
|
H H H
Adenine Thymine
NHo [ O
Cl hydrugai'l bonds H g HAC
C/NH..C/ =y “NF e
R | | ]
N 0# N H
H h

Prostorovy model DNA — pohled zboku (A) a shora (B)




Base pairs

Hydrogen
bonds
ase pair

r=
o

Su

Dackd

ate

one

Nucleotide







Chromosomsa

Cvno rreal id pOh rosssaarid

RNA



0) OH

base

0] OH

0
b
o
H
0]
o\\\\P/
- ’/,7'
0”7\,
base|
O
H
0]
.qu*:p//
07 \0
DNA



Cylosing
Nz

[T
P

H N-"'bkl_"l
1

H

H

Guaning El

replaces Thyming in B

Hitrogenous
Bases

Bage pair

Sugar
phosphete
backbone

RMA
Mitrogenous Mitrogenous
Bases Ribonuclaic acid Deoxyribonuclzic acsd Bazas
Formy RNA
e mRNA — mediatorova, messenger,
- informacni — 5-10 %
e rRNA — ribosomalni — 80 %
e tRNA — transferova, prenosova — 10-15 %
60 tRNA
I
TABLE 5.2 RNA molecules in E. coli
Relative Sedlme.n’tatmn Mass Number of
amount coefficient (kd) lecstid
Tope (%) (S) nucleotides
Ribosomal RNA (rRNA) 80 23 1.2 x 103 3700
16 0.55 % 103 1700
5 3.6 x 101 120
Transfer RNA (tRNA) 15 4 2.5 % 101 75
Messenger RNA (mRNA) 5 Heterogeneous
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Sekvenace — metoda Maxam-Gilbertova

Modifikace bazi — DMS — puriny, hydrazinolyza pyrimidint
Stépeni fetézce v miste této baze

G — DMS, piperidin

A+G — kys. mraven¢i, piperidin
T+C — hydrazin, piperidin

T — hydrazin + NaCl, piperidin

NH; )
H
{ X
N J gl N7 NH
/ N / 2
adon i Guen
it
ne OH; —0—S—0—Chy o
0
Dimethyl sulfate
NH, CH, o]
N _H
N N N
N N <N N’I‘NH,
|
CH,
N,-Methylguanine
Ny-Methyladenine
FICURE 4A.1
Reaction of with sulfate.

I | NH

(=] 3
Q cﬂkd\/“ ? N
O=P —0—CH, 0=P—0—CH
| ) /Lo I : M/Jso

Ly
(o] (¢}
Deoxycytidine
Thymine A residue

residue ?

—0

HaN—NH.
Hydrazine
/?\
o] H,N NH, NH;
CH,\{\ NH Urea b
N N
H H
+
FIGURE 4A.2 5-Me-3-pyrazolone 3-Aminopyrazole
Mydrazinolysis of pyrimidi
|
i
OmP—0—CH;
| OH H
° N—NH,
2-Deoxyribosyl
| hydrazone
| l Pipendine
7
Qo= P —0—CH;
| OH H
o
N—NH;
HO C'hain _c_leaved at
3" position of

sugar residue



Figure 4A.4 Sequencing an oligonucleotide by the
Maxam-Gilbert method

L Sample DNA

o Preparation of homogeneous
single-strand DNA
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Top of gel

CCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCC



