List of contents

Nucleic acids
Subvolume c: Spectroscopic and kinetic data, physical data I

3 Spectroscopic and kinetic data

3.1

32

33

Electronic circular dichroism (CD) spectroscopy of nucleic acids (W.C. JOHNSON)
3.1.1 Introduction
312 Methods . . . . . . . L e e e e e e e e e
313 CommentsontheCDdata . . . . . . . . . . . . . . . . . ..o
314 Data . . . . oL L e e e e e e e e e e e e e e e e e e
3.1.4.1 CD spectra for nucleicacid monomers. . . . . . . . . . . . . . .. ...
3.1.42 CD spectra for dinucleotides . . . . . . . . . . . . ...
3.1.4.3 CD spectra for homopolynucleotides . . . . . . . . . . . . . . . .. ..
3.1.44 CD spectra for other synthetic polynucleotides . . . . . . . . . . . . . ..
3.14.5 CD spectra for natural nucleicacids. . . . . . . . . . . . .. ... ...
3.1.5 Referencesfor3.1 . . . . . . . . . . L oL Lo e e e e

Melting temperatures of polynucleotide complexes (W. GUSCHLBAUER) . . . . . . . . . . .
321 Introduction . . . . . . . . . ... ... o oo
3.2.1.1 Arrangementoftables. . . . . . . . . . . . . .. ..o
3.2.1.2 Methodology of melting temperature measurements . . . . . . . . . . . . .
3.2.1.3 Data presentation . . . . . . . . . . . ... .o e
3.2.1.4 List of constituents of nucleotides . . . . . . . . . . . ...
322 Data . . . .. oo e e e e e e e e e e e e e e e e
3.2.2.1 Melting temperatures of polydeoxyribonucleotide hetero-complexes . . . . . .
3.2.2.2 Melting temperatures of polyribonucleotide hetero-complexes . . . . . . . . .
3.2.2.3 Melting temperatures of hybrid hetero-complexes . . . . . . . . . . . . ..
3.2.2.4 Melting temperatures of homo-complexes . . . . . . . . . . . . . . . ..
3.2.2.5 pK values of homo-complexes . . . . . . . . . . . . ...
323 Referencesfor3.2 . . . . . . . . . L. e
The classical Raman, resonance Raman, and infrared spectroscopy of nucleic acids
(W.L. PETICOLAS) . . .. . . . . . . . . .. e e e e e e e e e e e
3.3.1 Introduction . . . . . . . . . . .o ..o oo e e e e e e e e e
3.3.2 The theory of the relation between vibrational frequencies and conformation . . . . . .
3.3.3 Theory of Raman intensity and Raman hypochromism . . . . . . . . . . . . . ..
3.3.4 Characterization of experimentally induced changes in DNA conformation by Raman
SPECIIOSCOPY . . .« v v vt e e e e e e e e e e e e e e e e e e e
3.3.4.1 Raman data on the melting transitions in RNAand DNA . . . . . . . . ..
3.3.4.2 Raman data on environmentally induced changes in the B conformation of DNA
3.3.4.3 The B to A transition in fibers, films, crystals, and solutions of DNA . . . . . .
3.3.44 Raman characterization of the B to Z transition in d(CGCGCG) and comparison
with the A form of rf(CGCGCG) . . . . . . . . . . . . . . ..
3.3.4.5 Assignment of the vibration of the nucleicacid bases. . . . . . . . . . . ..
3.3.5 The use of Raman spectroscopy to solve the conformational code of DNA . . . . . . .
3.3.6 The resonance Raman effect in nucleicacids . . . . . . . . . . . . . . . .. ..
3.3.7 Low frequency Raman modes and dynamicsof DNA . . . . . . . . . . . .. . ..
3.3.8 The characterization of the conformations of nucleic acids using infrared spectroscopy . .
33.8.1 Low frequency infrared spectroscopy as a method of studying the dynamics of
DNA . . . o e e e e e e e e e
3.39 Data on Raman spectroscopy of nucleicacids . . . . . . . . . . . . . . ... ..
3.3.10 References for 3.3 . . . . . . . . . .o e e e e e e



34

3.5

3.6

List of contents IX

NMR data on oligonucleotides (C. ALTONA). . . . . . . . . . . . . . . . . . . . ... 88
341 Generalremarks . . . . . . ... Lo 88
3411 Contents . . . . . ... oL L e e e e 88
34.1.2 Selectionofdata . . . . . . . . . .. ... 88
3.4.2 Proton NMR spectroscopy of oligomers . . . . . . . . . . . . . .. ... ... 88
3421 General considerations . . . . . . .. . . ... L0 88
3.4.22 Chemical shifts and assignment . . . . . . . . . . . . ... ... .. .. 89
3423 Couplingconstants . . . . . . . . ... L. .. e e 90
3.43 Structure and conformations of oligomers . . . . . . . . . . . . .. ... .. .. 90
343.1 Notation . . . . . . . . ... L 90
3432 Typesofstructure . . . . . . . . . . .. ... 90
3.4.3.3 Information content of NMR spectra . . . . . . . . . . . . . .. .... 91
3.43.3.1 Structural information. . . . . . . . . .. ... L. 91
3.4.3.3.2 Thermodynamic information . . . . . . . . . . . . . . . . . .. 92
3.4.3.3.3 Kinetic information . . . . . . . . . . . . . ... .. ... .. 92
3.44 Organization of the oligonucleotide '"H NMR tables . . . . . . . . . . .. . ... 92
3441 Subdivisions. . . . . . . . L. L0 92
3.44.2 Contents of table captions, symbols and abbreviations . . . . . . . . . . . . 93
3443 Contentsoftables . . . . . . . . . . . . ... 94
3444 Supplementary material . . . . . . . . . . ... .. L. L. 94
3.44.5 List of sequences investigated . . . . . . . . . . . . . .. ... ... 95
345 Data . . . ..o L Lo e e e e e e e e e e e 100
3.4.5.1 Coupling constants of RNA sequences. . . . . . . . . . . . . . . . ... 100
3.4.52 Chemical shifts of RNA sequences . . . . . . . . . . . . . . ... ... 108
3.45.3 Coupling constants of DNA sequences and RNA-DNA hybrids . . . . . . . . 129
3.4.5.4 Chemical shifts of DNA sequences and RNA-DNA hybrids. . . . . . . . . . 143
346 Referencesfor3.4 . . . . . . . . . ..o 186
Survey of chemical shift values in tRNA (C.W. HILBERS, JJA.LLL. WALTERS) . . . . . . . . . . 191
3.51 Introduction . . . . . . . L L L Lo e e e e e 191
3.5.2 Data on 'H, 3C and !°N nuclei resonancesin tRNAs . . . . . . . . . . . .. .. 192
3.5.2.1 Imino protons, methyl protons and !°N of yeast tRNAP* . . . . . . . .. 192
3.5.2.2 !'3C-methyl of unfractionated yeast tRNA . . . . . . . . . . .. ... .. 193
3.5.2.3 Methyl protons, !3C-methyl and '3*C-sugar of [*3C] methyl-enriched yeast
tRNAPEe e 194
3.5.2.4 '3C-methyl of methylated nucleosides of E. coli tRNA . . . . . . . . . . .. 194
3525 BCOf[!3ClE.colitRNA. . . . . . . . . . . . . . 195
3.5.2.6 Imino protons of yeast tRNAA® . . . . . . . . .. ... ... ... 195
3.5.2.7 Imino and ring protons of E. coli tRNAY . . . . . . . . . . . ... ... 196
3.5.2.8 Imino protons and non exchangeable ring protons of Thermus thermophilus
tRNA and/or imino protons of E. coli tRNAYe . . . . . . . . . . .. .. 197
3.5.29 Imino protons of E. coli tRNAF® . . . . . . . . . . ... ... ... 198
3.5.2.10 Imino protons of E. coli tRNASY . . . . . . . . . . . . . . . ... ... 198
3.5.2.11 !3C of unfractionated yeast and E. coli tRNA . . . . . . . . . . . . .. .. 199
3.53 Referencesfor3.5 . . . . . . ..o Lo 200
Thermodynamics and kinetics of base-pairing and of DNA and RNA self-assembly and helix-coil
transition (D.H. TURNER, N. SUGIMOTO, SM. FREIER) . . . . . . . . . . . . « . . . . .. 201
3.6.1 Introduction . . . . . . . . . . L oL L0 oo 201
362 Methods . . . . . . . . L Lo e 201
3.6.3 Arrangementofdata. . . . . . . . . . . ... Lo Lo 202
3.64 List of symbols and abbreviations . . . . . . . . . . . .. ..o 203
365 Data . . . . ... L s e e e e e e e e e s e 204
3.6.5.1 Thermodynamic parameters for duplex formation by RNA oligonucleotides. . . 204
3.6.5.2 Thermodynamic parameters for oligonucleotides with loops. . . . . . . . . . 208
3.6.5.3 Thermodynamic parameters for coil-helix transition in single stranded RNA . . 210
3.6.5.4 Thermodynamic parameters for duplex formation by DNA oligonucleotides. . . 210
3.6.5.5 Thermodynamic parameters for duplex formation by DNA oligonucleotides con-
taining mismatches . . . . . . . . . . . ..o oL 211

3.6.5.6 Thermodynamic parameters for helix initiation and propagationin 1 M NaCl . . 213



X List of contents

3.6.5.7 Bimolecular helix initiation for RNAand DNA. . . . . . . . . . . . . .. 214

3.6.5.8 Free energy increments for internal G:U pairs in RNA oligonucleotides . . . . 214

3.6.59 Free energy parameters for RNA helix termini . . . . . . . . . . . . . .. 215

3.6.5.10 Free energy incrementsforloops . . . . . . . . . . . . .. .. ... .. 216

3.6.5.11 Thermodynamic parameters for single mismatches in DNA oligonucleotides. . . 217

3.6.5.12 Kinetic parameters for double helix formation by oligonucleotides . . . . . . . 218

3.6.5.13 Kinetics of hairpin loop formation by oligomers. . . . . . . . . . . . . .. 220

3.6.5.14 Kinetic parameters for binding between tRNA and oligonucleotides . . . . . . 221

3.6.5.15 Kinetics of tRNA associations through complementary anticodons . . . . . . 222

3.6.5.16 Kinetics of double helix formation for polynucleotides . . . . . . . . . . . . 223

3.6.5.17 Kinetic parameters for intramolecular conformational changes in RNA. . . . . 224

3.6.5.18 Kinetic parameters for stacking in single strands . . . . . . . . . . . . .. 225

3.6.6 Referencesfor3.6 . . . . . . . . . . . . ... 226
4 Physical data for nucleic acids and their constituents

4.1 Energetics of DNA and RNA double helices (M.D. FRANK-KAMENETSKII) . . . . . . . . . . 228

4.1.1 Introduction . . . . . . . . . . ... L. e e e e e 228

4111 Generalremarks . . . . . . . . . . ... Lo 228

4.1.1.2 List of symbols and abbreviations. . . . . . . . . . . . . ... 228

4.1.2 Bending and torsional rigidity of double helices . . . . . . . . . . . . ... 230

4121 Elasticrodmodel . . . . . . . . . . . ..o L0 e s 230

41211 General relations . . . . . . . . . . .. ..o 230

4.1.2.1.2 Limitations of the elasticrod model . . . . . . . . . . . . . . .. 230

4.1.2.2 Methods of measurement . . . . . . . . . . . . ..o 230

4.1.22.1 Bending rigidity . . . . . . . . . . .. ... 230

41222 Torsional rigidity . . . . . . . . . . . . . . ..o Lo 231

4123 Valuesof parameters . . . . . . . . . . . . .. ..o 231

4.1.23.1 Bending rigidity . . . . . . . . . . .00 231

41232 Torsional rigidity . . . . . . . . . . . . . . ... .o 232

4.1.3 Energetics of the helix-coil transition . . . . . . . . . . . .. ..o 0oL 232

4131 Theoreticalmodels . . . . . . . . . . . . . ..o 232

41311 Basicmodel . . . . . . . .. . L 232

4.1.3.1.2 Allowance for heterogeneous stacking . . . . . . . . . . . . . . . 233

4132 Methods of measurement . . . . . . . . . . . ... ..o 234

4.1.3.2.1 Determination of parameters of the basicmodel . . . . . . . . . . . 234

4.1.3.2.2 Determination of parameters of heterogeneous stacking . . . . . . . 234

4133 Valuesof parameters . . . . . . . . . . . . . . . ..o e e e e 235

4.1.3.3.1 Parameters of the basicmodel . . . . . . . . . . . . .. .. .. 235

4.1.3.3.2 Parameters of heterogeneous stackingfor DNA . . . . . . . . . . . 236

4.1.4 Energetics of the B-Z transition . . . . . . . . . . . . . ..o 236

4.1.4.1 Theoretical models of the B-Z transition . . . . . . . . . . . . . . . ... 236

4.1.4.1.1 Dinucleotide model . . . . . . . . . . . . . ..o 237

4.1.4.1.2 Mononucleotidemodel . . . . . . . . . . . . ... 237

4.1.4.2 Methods of measurement . . . . . . . . . . . . ... c 0 e e 237

4.1.4.3 Values of parameters . . . . . . . . . . ... .o e e e e e e 237

4.1.4.3.1 Parameters of the dinucleotide model . . . . . . . . . . . . . .. 238

4.1.4.3.2 Parameters of the mononucleotide model. . . . . . . . . . . . .. 238

4.1.5 Referencesford.l . . . . . . . . . . . . oo 239

4.2 Calorimetric studies on DNAs and RNAs (HHH. Krump) . . . . . . . . . . . . . . ... 241

421 Introduction . . . . . . . . . . o e e e e e e e e e e e 241

4.2.1.1 List of symbols and abbreviations. . . . . . . . . . . . . . . ... 241

42.12 Experimental method . . . . . . . . . . ... ... 241

42.1.3 Stacking and base-pairingin DNAs . . . . . . . . . . . . . ... 242

4272 Datad . . . e e e e e e e e e e e e e e e e e 243

4221 Conformational transitions in helical polynucleotides . . . . . . . . . . . . 243

422.1.1 Energetics of helix coil transitionsin DNAs . . . . . . . . . . .. 243

4.2.2.1.2 Energetics of helix coil transitions in synthetic polynucleotides . . . . 244

4.22.1.3 Influence of nearest neighbors on energetics of base pairing in polynucleo-
tides . . . . L L . oo e 245



43

44

List of contents

4222 Property diagrams of all double helical polynucleotides. . . . . . . .
42221 Property diagrams for all synthetic polynucleotides with B- DNA struc-
ture . . L L L L Lo o e s e e e e e e e e e
42222 Property diagrams for all native DNA sequences . . . . . . . . . .
4.2.2.3 Energetics of helix/helix transitions . . . . . . . . . . . . . . . . .. ..
4.2.2.3.1 Energetics of the B-Z DNA transition . . . . . . . . . . . . . ..
42232 Energetics of the A-Z RNA transition . . . . . . . . . . . . ...
4.2.2.3.3 Energetics of helix-disproportionation reactions . . . . . . . . . . .
4.2.2.3.4 Energetics of the strand-displacement reactions . . . . . . . . . . .
4224 Thermodynamics of RNA single-strand unfolding . . . . . . . . . . . . ..
42.2.5 Molecular forces that stabilize DNA sequences . . . . . . . . . . . . . . .
4.2.2.5.1 Discrimination between sequence- and solvent-effects . . . . . . . .
4226 Concludingremarks . . . . . . . . . . . .00
423 Referencesfor42 . . . . . . . . L L oL oo e e

Solution properties of DNA: sedimentation, scattering of light, X-rays and neutrons, and visco-
metry (H. EISENBERG) . . . . . . . . .« o o i i oo e e e e e e e
43.1 Introduction . . . . . . . . . . ..o e e e e e e e e e
43.1.1 Generalremarks . . . . . . . . . . . ..o
43.1.2 List of frequently used symbols and abbreviations . . . . . . . . . . . . ..
432 Methods . . . . . . . . .. L.
4.3.2.1 Ultracentrifugation, partial volumes and interaction parameters . . . . . .
4322 Total intensity light scattering . . . . . . . . . . . . . . . . . ... ..
4.32.3 Small angle X-ray and neutron scattering . . . . . . . . . . . . . . . .
4324 Viscometry . . . . . . . . .o oo e e L
4325 Quasielastic light scattering . . . . . . . . . . . ...
433 Thepersistentchain . . . . . . . . .. L0000 oo oo
434 Dataonsolution properties . . . . . . . . . . . . . ..o oo oo
4.3.4.1 Partial volumes and interaction parameters in multicomponent systems. . . . .
4342 Hydrationof DNA . . . . . . . . . . . . . . . . . oo
4.3.4.3 Molecular parameters of aqueous solutions of linear X-DNA (X = Na, Cs, Li, Rb)
43.4.4 Calculated neutron scattering length increments for linear CSDNA. . . . . . .
4345 Molecular parameters of linear ColE1IDNA . . . . . . . . . . . . . . ..
4.3.4.6 Physical chemical properties of ColE 1-plasmid DNA in solution. . . . . . . .
43.4.7 Molecular size and sedimentation coefficient for PM 2 HaeIII uniformly sized
NaDNA fragments . . . . . . . . . . . . . . ..o
4.3.48 Persistence length and excluded volume parameters for high molar mass linear
TTDNA . . . . o o o e e e e e e e e
4.3.4.9 Temperature dependence of DNA apparent volumes. . . . . . . . . . . ..
435 Referencesfor4.3 . . . . . . . . . . Lo oL e e

Interaction of DNA and RNA with metal ions (J.J. Butzow, G.L. EICHHORN, Y.A. SHIN)

441 Introduction . . . . . . . . .. o e e e e e e e e e
44.1.1 General remarks on metal ion interactions with DNAand RNA. . . . . . . .
4.4.1.2 Organization of the sections . . . . . . . . . . . . . . . . ... ...
4.4.1.3 List of symbols and abbreviations. . . . . . . . . . . . ...

4.42 Data on interaction of metal ions with DNA, synthetic polydeoxynucleotides and synthetic
polyribonucleotides . . . . . . . . ... oL
4421 Bindingofmetalions . . . . . . . . . . . ..o oL

442.1.1 Associationconstants . . . . . . . . . . . . ... .o ..

4.4.2.1.2 Binding characteristics . . . . . . . . . . . . ...

4422 Effects of metal ion binding on conformation of DNA . . . . . . . . . . ..

4.4.2.2.1 Helix coil transition (melting temperature) . . . . . . . . . . . . .

442272 Transition between right- and left-handed helix . . . . . . . . . ..
4.4.2.2.3 Other conformational changes: secondary (except right-left

handed), tertiary, quaternary structures . . . . . . . . . . . . . .

4.422.4 Hydrodynamic property changes . . . . . . . . . . . . . .. ..

443 Data on interaction of metal ions with RNA. . . . . . . . . . . . . . . . . ..
4431 Bindingof metalions . . . . . . . . . . . . ... ..o

4.43.1.1 Types of metal ion binding sitesin tRNAs . . . . . . . . . . . ..

273



X1I

List of contents

4.43.1.2 Details of metal ion binding sitessin RNAs . . . . . . . . . . . .. 346
4.4.3.1.3 Association constants for metal ion-tRNA interactions . . . . . . . . 364
4.43.2 Effects of metal ion binding on conformationof RNA . . . . . . . . . . .. 368
4.43.2.1 Effects on secondary structure . . . . . . . . . . . . ... ... 368
4.43.2.2 Effects on tertiary structure . . . . . . . . . . . . ... ... 376
44.3.2.3 Thermal melting effects —tRNAs . . . . . . . . . . . ... ... 390

444 Data on metal ion catalyzed degradation of RNAs and polyribonucleotides (non-oxidative
PrOCESSES) . v« v v v v e e e e e e e e e e e e e e e e e e e e e e e e e 394

4.4.5 Data on metal ion catalyzed degradation of DNAs and polydeoxynucleotides (redox pro-
CESSES) » « « v . e e e e e e e e e e e e e e e e e e e e e e e 411

446 Referencesfordd . . . . . . . . . .. e e e e e e e e e 434






	page1
	page2
	page3
	page4
	page5
	page6

