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Nucleotide and Polynucleotide
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Nucleotide and Polynucleotide
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Nucleotide and Polynucleotide

walulasiau tandlalan Handlalng nIAlAaDN

Purines

9¥AlU (adenine) Adenosine Adenylate RNA
Deoxyadenosine Deoxyadenylate DNA

AU (guanine) Guanosine Guanylate RNA
Deoxyguanosine Deoxyguanylate DNA

Pyrimidines

leln@u (cytosine) | Cytidine Cytidylate RNA
Deoxycytidine Deoxycytidylate DNA

iy (thymine) Thymidine (Deoxythymidine) | Thymidilate (deoxythymidinylate) DNA

83198 (uracil) Uridine Uridylate RNA
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Nucleotide and Polynucleotide
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Nucleotide: Deoxyadenylate Deoxyguanylate Deoxythymidylate Deoxycytidylate
(deoxyadenosine (deoxyguanosine (deoxythymidine (deoxycytidine
5’-monophosphate) 5’-monophosphate) 5’-monophosphate) 5'-monophosphate)
Symbols: A, dA, dAMP G, dG, dGMP T,dT, dTMP C, dC, dCMP
Nucleoside: Deoxyadenosine Deoxyguanosine Deoxythymidine Deoxycytidine
(a) Deoxyribonucleotides
NH, O 0] NH,
N N HN N7
N7 HN
X T . i
N N H,N N N (0) N (0) N
if i T iy
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Nucleotide: Adenylate (adenosine Guanylate (guanosine Uridylate (uridine Cytidylate (cytidine
5’'-monophosphate) 5’-monophosphate) 5'-monophosphate) 5'-monophosphate)
Symbols: A, AMP G, GMP U, UMP C, CMP
Nucleoside: Adenosine Guanosine Uridine Cytidine

(b) Ribonucleotides




Nucleotide and Polynucleotide
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Nucleotide and Polynucleotide

- woauonalalna (Polynucleotide)
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Nucleic Acid

. lasvasiovoo DNA (Watson and Crick, 1953)
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Nucleic Acid

- lasoasiovoo DNA - complementary base pairing
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Nucleic Acid

Helix type
A B Z
Shape Broadest Intermediate Narrowest
Rise per base pair 234 34A 3.8 A
Helix diameter ~26 A ~20 A ~18 A
Screw sense Right-handed Right-handed Left-handed

Glycosidic bond*

Base pairs per turn of helix
Pitch per turn of helix

Tilt of base pairs from
perpendicular to helix axis

anti

11
253 A
19 degrees

anti

10.4
354 A
1 degree

Alternating anti
and syn

12
456 A

9 degrees

*Syn and anti refer to the orientation of the N-glycosidic bond between the base and deoxyribose. In the syn
orientation, the base is above the deoxyribose. Pyrimidines can be in anti orientations only, whereas purines

can be anti or syn.
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Nucleic Acid
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Nucleic Acid

- Eukaryotic Genome Organization

Amino-terminal
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Nucleosome Linker DNA
core particle
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Nucleic Acid

TAt the simplest level, chromatin DNA double helix ‘

is a double-stranded helical @ (%

DNA is complexed Each nucleosome consists of
with histones to eight histone proteins around
%)}%/ form nucleosomes. which the DNA wraps 1.65 times.
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A chromatosome consists
of a nucleosome plus the

H1 histone.
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Nucleosome core of l,
eight histone molecules ‘
...that forms loops averaging ch "
300 nm in length. romatosome ga1he nucleosomes fold up to

produce a 30-nm fiber...
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The 300-nm fibers are
% . . compressed and folded to
(= 250-nm-wide fiber produce a 250-nm-wide fiber.
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fiber produces the chromatid
of a chromosome.
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Tight coiling of the 250-nm ]
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Nucleic Acid

- Chemical properties of DNA
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Double-helical DNA

Annealing ‘Denaturatlon

Partially denatured DNA

Association of
strands by base
pairing

Separation
of strands

Separated strands
of DNA in random coils




Nucleic Acid

(G

Single-
stranded

Absorbance —

Double-
helical

220 260 300
Wavelength (nm)
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Melting
temperature

I [

60

70 80
Temperature (°C)

Sample 2

Mix
and cool

Duplex of
sample 1

Duplex of
sample 2
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Nucleic Acid

. lasvasivuov RNA (RNA Structure)
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Single
strands

Internal

(a)

Hairpin

Hairpin double helix
(b)
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