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(which has a higher melting temperature?)

ACCGCCACCGAAG
TGGCGGTGGCTTC

ACCGCCACCGAAG
TGGCGGTGGCTTA

or

51.6° C

52.5° C

Calculations from http://www.idtdna.com/analyzer/Applications/OligoAnalyzer/

http://www.idtdna.com/analyzer/Applications/OligoAnalyzer/
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Base Pairing
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(Donors to Acceptors with terrible angles)

G
T

N

N

N

O

NN

H

H

H

N

O

O

N
H



Wild (but good) Base Pairing

N

N

N

O

NN

H

H

H



Wild (but good) Base Pairing

N

N

N

O

NN

H

H

H

N
N

N

O

N

N

H H
H



Wild (but good) Base Pairing

N

N

N

O

NN

H

H

H

N
N

N

O

N

N

H H
H

N

N

N

O

N N

H

H

H



Wild (but good) Base Pairing

N

N

N

O

NN

H

H

H

N
N

N

O

N

N

H H
H

N

N

N

O

N N

H

H

H

N
N

N

O

N

N

HH
H

G-quartet
(Telomeres)



What drives double helix formation?



What drives double helix formation?

NOT hydrogen bonding
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Burial of hydrophobic surface drives helix formation
(hydrophobic core / stacking interactions)
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Burial of hydrophobic surface drives helix formation
(hydrophobic core / stacking interactions)

Flat faces are nonpolar
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Burial of hydrophobic surface drives helix formation
(hydrophobic core / stacking interactions)
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Other chemical constraints
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• DNA polymerase incorporates T opposite A
• DNA polymerase does not incorporate G, C, or A opposite A
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B-form in 3D

A-form in 3D

More in 3D

http://www.chem.umass.edu/people/cmartin/Jmol/DNA/BDNA/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/DNA/BDNA/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/DNA/ADNA/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/DNA/ADNA/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/DNA/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/DNA/index.html


DifluoroToluene

• Difluorotoluene pairs poorly with Adenine, in contrast to the normal 
partner Thymine

• DNA polymerase incorporates T opposite A
• DNA polymerase does not incorporate G, C, or A opposite A
• DNA polymerase incorporates Difluorotoluene opposite A
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Why is the major groove so good?
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See an example

http://www.chem.umass.edu/people/cmartin/Jmol/WingedHelixII/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/WingedHelixII/index.html
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Ribosome



RNA structures are diverse!!

• “Hammerhead” ribozyme

More in 3D

http://www.chem.umass.edu/people/cmartin/Jmol/DNA/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/DNA/index.html


RNA structures are diverse!!

• “Hammerhead” ribozyme

More in 3D

http://www.chem.umass.edu/people/cmartin/Jmol/DNA/index.html
http://www.chem.umass.edu/people/cmartin/Jmol/DNA/index.html
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