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ˊ ˅ˊ "ʭ 1



The name of the base is generally used as the name of the nucleotide, although this is technically incorrect.



adenylyl sulfate

adenosine monophosphate (AMP) adenosine triphosphate (ATP)

AMP derivateives => adenylyl



(R)



(Y)



ʆʜʥʦʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢʣʘʩʩʦʚ ʦʩʥʦʚʘʥʠʡ

A T G C

Weak/Strong W W S S

Purine/Pyrimidine R Y R Y
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10.1038/s41570-017-0069 
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10.1038/s41570-017-0069 
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Ribose
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DNA structure, properties and its description

IUPAC-IUB Joint Commission on Biochemical Nomenclature (JCBN) / 3DNA

DNA backbone sugar puckering
20 possible states

10.1080/15257770.2014.992531

glycosidic bond angle

B-DNA

A-DNA
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ʭʿ ˈˑ " ˉ˄ ˆ˄"ʭ 1

B-DNA
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B-DNA

Ideal B-DNAIdeal B-DNA



Supercoiling
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ʭʿ ˈˑ " ˉ˄ ˆ˄"ʭ 1
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ʿ̞˄ "ˆ ʿ ˕" ˉ˄ ˆ˒



2510.1038/nature09775 (2011)

excited states in CA/TG steps of duplex DNA



ʿ˄ˆ "˃ ˉ˄ ˄"ˉ ˆ ˁ ʿ ˊ ˆ˒ˈ ˊ

Åɼʅʂ ʦʪ 5ᾳ(ʰʪʨʠʭ) ʢ 3ᾳ(ʰʪʨʠʭ)

Åɹʝʣʦʢ ʦʪ N ʢ ʉ-ʢʦʥʮʫ

Åɼʠʘʛʨʘʤʤʘ ʜʚʫʭ ʢʦʤʧʣɽʤʝʥʪʘʨʥʳʭʮʝʧʝʡ ɼʅʂ ʜʝʣʘʝʪʩʷ 

ʪʘʢ:

Åɺʝʨʭʥʷʷ ʮʝʧʴ 5ᾳʢ 3ᾳ, ʥʠʞʥʷʷ 3ᾳʢ 5ᾳ.

Åʇʨʠ ʟʘʧʠʩʠ ʛʝʥʘ ïʚʝʨʭʥʷʷ ʢʦʜʠʨʫʶʱʘʷ (ʩʤʳʩʣʦʚʘʷ), 

ʥʠʞʥʷʷ ʤʘʪʨʠʯʥʘʷ. 
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˅ ˈ ˈ˄ˍ ˅˄ " ˊ ˅ˊ ˑ"ʭ
28

DNA aptamer

B-Z-junction RNA-DNA triplex

G-quadruplex
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29



30

DNA structure, properties and its description

\

http://x3dna.orgdinuleotide steps
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˄ʾ˅ ˊ˒"ʭ

B-DNA persistence length: 50 nm (150 bp)

10.1039/C7NR04231K, 10.1017/S0033583521000068

Worm-like chain model of flexibility

DNA-bending protein Hbb (Borrelia burgdorferi)
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Proline intercalates 
from minor groove
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DNA-protein interactions

Direct readout Indirect readout 

Direct H-bonds with 
bases

No direct H-bonds with bases
DNA shape and flexibility matters 
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DNA-protein interactions ҭ dimers and cooperativity
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ñNothing in Biology Makes Sense Except in the Light of Evolutionò

ʌʝʦʜʦʩʠʡ ɻʨʠʛʦʨʴʝʚʠʯ ɼʦʙʨʞʘʥʩʢʠʡ

˨˹˴ ς͒ ͙͔ͫͪͭͤ͟·͚ ͼ͙ͺ͍͚ͪͦͦ ͦ͒͟Φ  ˬ͙͍·͔ ͙͔ͫͫͭͣ· ς͙ ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ·
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ˤ͙͍͔͙͔ͦͤͤͦͤ͘͟ ͎͙͍ͫͭͦͤͦ όΚύ
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Methanothermus Fervidus

˥͔ͤͦͣ мΦн ˸͋Σ момм ͔͍͋ͦ͟͡

˨͙͔͔ͣͪ͋͊͟͡ HMfB

Histone Mf B

сф ͙͙͊ͣͤͦͫͦͭ͟͡ 

https://www.sciencedirect.com/topics/immunology-and-microbiology/methanothermus-fervidus
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Ncleosome core structure

Luger, K.; Mªder, A. W.; Richmond, R. K.; Sargent, D. F.; Richmond, T. J. Nature 1997, 389 (6648), 251ï260. 

Histone H3-

H4 dimer

Histone H2A-

H2B dimer
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Felsenfeld and Groudine. Nature, 2003
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