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2 Folding-Unfolding Transitions in Single Titin Molecules Characterized with Laser Tweezers. Science,
1997, 276, 1112-1116. 6.0 1,147

3 Equilibrium Information from Nonequilibrium Measurements in an Experimental Test of Jarzynski's
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4 Recent Advances in Optical Tweezers. Annual Review of Biochemistry, 2008, 77, 205-228. 5.0 995
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748-752. 13.7 983
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7 Verification of the Crooks fluctuation theorem and recovery of RNA folding free energies. Nature,
2005, 437, 231-234. 13.7 891

8 How RNA folds. Journal of Molecular Biology, 1999, 293, 271-281. 2.0 888
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10 Reversible Unfolding of Single RNA Molecules by Mechanical Force. Science, 2001, 292, 733-737. 6.0 839

11 Single-molecule studies of DNA mechanics. Current Opinion in Structural Biology, 2000, 10, 279-285. 2.6 755

12 Mechanical Processes in Biochemistry. Annual Review of Biochemistry, 2004, 73, 705-748. 5.0 721

13 Scanning Force Microscopy of DNA Deposited onto Mica: EquilibrationversusKinetic Trapping Studied
by Statistical Polymer Chain Analysis. Journal of Molecular Biology, 1996, 264, 919-932. 2.0 641

14 The Nonequilibrium Thermodynamics of Small Systems. Physics Today, 2005, 58, 43-48. 0.3 621

15 Direct Observation of the Three-State Folding of a Single Protein Molecule. Science, 2005, 309,
2057-2060. 6.0 587

16 Rapid spontaneous accessibility of nucleosomal DNA. Nature Structural and Molecular Biology, 2005,
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17 Structural transitions and elasticity from torque measurements on DNA. Nature, 2003, 424, 338-341. 13.7 536

18 Single-molecule studies of the effect of template tension on T7 DNA polymerase activity. Nature, 2000,
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19 Following translation by single ribosomes one codon at a time. Nature, 2008, 452, 598-603. 13.7 446

20 Circular DNA molecules imaged in air by scanning force microscopy. Biochemistry, 1992, 31, 22-26. 1.2 438

21 Pulling a single chromatin fiber reveals the forces that maintain its higher-order structure.
Proceedings of the National Academy of Sciences of the United States of America, 2000, 97, 127-132. 3.3 433

22 Grabbing the cat by the tail: manipulating molecules one by one. Nature Reviews Molecular Cell
Biology, 2000, 1, 130-136. 16.1 375

23 DNA overwinds when stretched. Nature, 2006, 442, 836-839. 13.7 358

24 RNA translocation and unwinding mechanism of HCV NS3 helicase and its coordination by ATP. Nature,
2006, 439, 105-108. 13.7 343

25 Escherichia coli RNA Polymerase Activity Observed Using Atomic Force Microscopy. Biochemistry, 1997,
36, 461-468. 1.2 341

26 Nucleosomal Fluctuations Govern the Transcription Dynamics of RNA Polymerase II. Science, 2009, 325,
626-628. 6.0 341

27
Counting single photoactivatable fluorescent molecules by photoactivated localization microscopy
(PALM). Proceedings of the National Academy of Sciences of the United States of America, 2012, 109,
17436-17441.

3.3 336

28 Single-Molecule Study of Transcriptional Pausing and Arrest by E.&nbsp;coli RNA Polymerase. Science,
2000, 287, 2497-2500. 6.0 330

29 Conjugation of DNA to Silanized Colloidal Semiconductor Nanocrystalline Quantum Dots. Chemistry
of Materials, 2002, 14, 2113-2119. 3.2 312

30 The Physics of Molecular Motors. Accounts of Chemical Research, 2001, 34, 412-420. 7.6 289

31
Bias and error in estimates of equilibrium free-energy differences from nonequilibrium measurements.
Proceedings of the National Academy of Sciences of the United States of America, 2003, 100,
12564-12569.

3.3 289

32 Polymer chain statistics and conformational analysis of DNA molecules with bends or sections of
different flexibility. Journal of Molecular Biology, 1998, 280, 41-59. 2.0 279

33 Differential detection of dual traps improves the spatial resolution of optical tweezers. Proceedings
of the National Academy of Sciences of the United States of America, 2006, 103, 9006-9011. 3.3 277

34 The ribosome uses two active mechanisms to unwind messenger RNA during translation. Nature, 2011,
475, 118-121. 13.7 275

35 The Ribosome Modulates Nascent Protein Folding. Science, 2011, 334, 1723-1727. 6.0 268

36 Intersubunit coordination in a homomeric ring ATPase. Nature, 2009, 457, 446-450. 13.7 266
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37 [7] Optical-trap force transducer that operates by direct measurement of light momentum. Methods in
Enzymology, 2003, 361, 134-162. 0.4 258

38 Mechanism of Force Generation of a Viral DNA Packaging Motor. Cell, 2005, 122, 683-692. 13.5 258

39 ClpX(P) Generates Mechanical Force to Unfold and Translocate Its Protein Substrates. Cell, 2011, 145,
459-469. 13.5 256

40 Stretching of Single Collapsed DNA Molecules. Biophysical Journal, 2000, 78, 1965-1978. 0.2 253

41 The Mechanochemistry of Molecular Motors. Biophysical Journal, 2000, 78, 541-556. 0.2 251

42 Backtracking determines the force sensitivity of RNAPâ€‰II in a factor-dependent manner. Nature, 2007,
446, 820-823. 13.7 249

43 Scanning Force Microscopy in Biology. Physics Today, 1995, 48, 32-38. 0.3 247

44 Direct Observation of One-Dimensional Diffusion and Transcription by Escherichia coli RNA
Polymerase. Biophysical Journal, 1999, 77, 2284-2294. 0.2 238

45 Unusual Oligomerization Required for Activity of NtrC, a Bacterial Enhancer-Binding Protein. Science,
1997, 275, 1658-1661. 6.0 237

46 Optical tweezers in single-molecule biophysics. Nature Reviews Methods Primers, 2021, 1, . 11.8 229

47
Three-dimensional structure of extended chromatin fibers as revealed by tapping-mode scanning force
microscopy.. Proceedings of the National Academy of Sciences of the United States of America, 1994, 91,
11621-11625.

3.3 226

48 Identifying Kinetic Barriers to Mechanical Unfolding of the T. thermophila Ribozyme. Science, 2003,
299, 1892-1895. 6.0 226

49 The folding cooperativity of a protein is controlled by its chain topology. Nature, 2010, 465, 637-640. 13.7 222

50 Solid-state synthesis and mechanical unfolding of polymers of T4 lysozyme. Proceedings of the
National Academy of Sciences of the United States of America, 2000, 97, 139-144. 3.3 219

51 Single-molecule derivation of salt dependent base-pair free energies in DNA. Proceedings of the
National Academy of Sciences of the United States of America, 2010, 107, 15431-15436. 3.3 215

52 Positive Torsional Strain Causes the Formation of a Four-way Junction at Replication Forks. Journal
of Biological Chemistry, 2001, 276, 2790-2796. 1.6 212

53 Experimental test of Hatano and Sasa's nonequilibrium steady-state equality. Proceedings of the
National Academy of Sciences of the United States of America, 2004, 101, 15038-15041. 3.3 210

54 Polymerization and mechanical properties of single RecA-DNA filaments. Proceedings of the National
Academy of Sciences of the United States of America, 1999, 96, 10109-10114. 3.3 208
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55 Mechanical force releases nascent chainâ€“mediated ribosome arrest in vitro and in vivo. Science, 2015,
348, 457-460. 6.0 207

56 DNA Translocation and Loop Formation Mechanism of Chromatin Remodeling by SWI/SNF and RSC.
Molecular Cell, 2006, 24, 559-568. 4.5 198

57 Wrapping of DNA around the E.coli RNA polymerase open promoter complex. EMBO Journal, 1999, 18,
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58 The heat released during catalytic turnover enhances the diffusion of an enzyme. Nature, 2015, 517,
227-230. 13.7 191
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61 Theory of the interaction of light with large inhomogeneous molecular aggregates. II. Psiâ€•type
circular dichroism. Journal of Chemical Physics, 1986, 84, 2972-2980. 1.2 178

62 Light-powering Escherichia coli with proteorhodopsin. Proceedings of the National Academy of
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63 Mechanochemical analysis of DNA gyrase using rotor bead tracking. Nature, 2006, 439, 100-104. 13.7 172

64 Chirality sensing by Escherichia coli topoisomerase IV and the mechanism of type II topoisomerases.
Proceedings of the National Academy of Sciences of the United States of America, 2003, 100, 8654-8659. 3.3 171

65 Replication of mitochondrial DNA occurs by strand displacement with alternative light-strand
origins, not via a strand-coupled mechanism. Genes and Development, 2005, 19, 2466-2476. 2.7 170

66 Temperature Control Methods in a Laser Tweezers System. Biophysical Journal, 2005, 89, 1308-1316. 0.2 170

67 Revisiting the Central Dogma One Molecule at a Time. Cell, 2011, 144, 480-497. 13.5 164

68 Sequence-Directed DNA Translocation by Purified FtsK. Science, 2005, 307, 586-590. 6.0 163

69 Nucleosomal Elements that Control the Topography of the Barrier to Transcription. Cell, 2012, 151,
738-749. 13.5 162

70 Laminin and biomimetic extracellular elasticity enhance functional differentiation in mammary
epithelia. EMBO Journal, 2008, 27, 2829-2838. 3.5 161

71 ATP-dependent force generation and membrane scission by ESCRT-III and Vps4. Science, 2018, 362,
1423-1428. 6.0 150

72
Transcriptional activation via DNA-looping: visualization of intermediates in the activation pathway
of E. coli RNA polymeraseÂ·Ïƒ54 holoenzyme by scanning force microscopy. Journal of Molecular Biology,
1997, 270, 125-138.
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Using mechanical force to probe the mechanism of pausing and arrest during continuous elongation
by Escherichia coli RNA polymerase. Proceedings of the National Academy of Sciences of the United
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74
Following the assembly of RNA polymerase-DNA complexes in aqueous solutions with the scanning
force microscope.. Proceedings of the National Academy of Sciences of the United States of America,
1994, 91, 12927-12931.

3.3 136

75 Force Unfolding Kinetics of RNA Using Optical Tweezers. I. Effects of Experimental Variables on
Measured Results. Biophysical Journal, 2007, 92, 2996-3009. 0.2 134

76 Singleâ€“Base Pair Unwinding and Asynchronous RNA Release by the Hepatitis C Virus NS3 Helicase.
Science, 2011, 333, 1746-1749. 6.0 133

77 Biochemical and structural applications of scanning force microscopy. Current Opinion in
Structural Biology, 1994, 4, 750-760. 2.6 131

78 Experimental Test of Connector Rotation during DNA Packaging into Bacteriophage Ï†29 Capsids. PLoS
Biology, 2007, 5, e59. 2.6 131

79 The elongation rate of RNA polymerase determines the fate of transcribed nucleosomes. Nature
Structural and Molecular Biology, 2011, 18, 1394-1399. 3.6 130

80 A Viral Packaging Motor Varies Its DNA Rotation and Step Size to Preserve Subunit Coordination as the
Capsid Fills. Cell, 2014, 157, 702-713. 13.5 127

81
Triplex structures in an RNA pseudoknot enhance mechanical stability and increase efficiency of â€“1
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America, 2009, 106, 12706-12711.

3.3 126

82 Scanning force microscopy of nucleic acids and nucleoprotein assemblies. Current Opinion in
Structural Biology, 1993, 3, 363-372. 2.6 124

83 Single-Molecule Studies of Protein Folding with Optical Tweezers. Annual Review of Biochemistry,
2020, 89, 443-470. 5.0 124

84 The ClpXP Protease Unfolds Substrates Using a Constant Rate of Pulling but Different Gears. Cell,
2013, 155, 636-646. 13.5 123

85 Images of single-stranded nucleic acids by scanning tunnelling microscopy. Nature, 1989, 342, 204-206. 13.7 119

86 The effect of force on thermodynamics and kinetics of single molecule reactions. Biophysical
Chemistry, 2002, 101-102, 513-533. 1.5 118

87
Direct Visualization of Individual DNA Molecules by Fluorescence Microscopy: Characterization of
the Factors Affecting Signal/Background and Optimization of Imaging Conditions Using YOYO.
Analytical Biochemistry, 1997, 249, 44-53.

1.1 117

88
Direct observation of a force-induced switch in the anisotropic mechanical unfolding pathway of a
protein. Proceedings of the National Academy of Sciences of the United States of America, 2012, 109,
17820-17825.

3.3 115

89 Probing the Mechanical Folding Kinetics of TAR RNA by Hopping, Force-Jump, and Force-Ramp Methods.
Biophysical Journal, 2006, 90, 250-260. 0.2 113

90 Topographical structure of membrane-boundEscherichia coliF1F0ATP synthase in aqueous buffer. FEBS
Letters, 1996, 397, 30-34. 1.3 112
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Identification of oligonucleotide sequences that direct the movement of the Escherichia coli FtsK
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electrophoresis by fluorescence microscopy. Biochemistry, 1990, 29, 3396-3401. 1.2 106
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2012, 151, 1017-1028. 13.5 106
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99 Multiple modes of Escherichia coli DNA gyrase activity revealed by force and torque. Nature
Structural and Molecular Biology, 2007, 14, 264-271. 3.6 101

100 Relating Single-Molecule Measurements to Thermodynamics. Biophysical Journal, 2003, 84, 733-738. 0.2 99

101 Proofreading dynamics of a processive DNA polymerase. EMBO Journal, 2009, 28, 2794-2802. 3.5 98
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Cell, 2015, 160, 870-881. 13.5 96
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110 Sequence-directed DNA export guides chromosome translocation during sporulation in Bacillus
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3.3 90
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2022, 376, . 6.0 89
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116 Mechanical Fatigue in Repetitively Stretched Single Molecules of Titin. Biophysical Journal, 2001, 80,
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118 Chemically tunable mucin chimeras assembled on living cells. Proceedings of the National Academy of
Sciences of the United States of America, 2015, 112, 12574-12579. 3.3 86
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Molecular Biology, 2000, 295, 29-40. 2.0 85

120 Determination of thermodynamics and kinetics of RNA reactions by force. Quarterly Reviews of
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Conformational flexibility in the chromatin remodeler RSC observed by electron microscopy and the
orthogonal tilt reconstruction method. Proceedings of the National Academy of Sciences of the
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3.3 84

122 Real-time control of the energy landscape by force directs the folding of RNA molecules. Proceedings
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Facilitated Target Location on DNA by IndividualEscherichia coli RNA Polymerase Molecules Observed
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1.6 82
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135 Design and application of a computerâ€•controlled confocal scanning differential polarization
microscope. Review of Scientific Instruments, 1988, 59, 2399-2408. 0.6 77
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138 Extracting signal from noise: kinetic mechanisms from a Michaelisâ€“Mentenâ€•like expression for
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polarization microscopy.. Proceedings of the National Academy of Sciences of the United States of
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153 Towards a molecular description of pulsed-field gel electrophoresis. Trends in Biotechnology, 1993,
11, 23-30. 4.9 59
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164 Methods in Statistical Kinetics. Methods in Enzymology, 2010, 475, 221-257. 0.4 53

165 Identification of the FtsK sequence-recognition domain. Nature Structural and Molecular Biology,
2006, 13, 1023-1025. 3.6 52

166 Substrate-translocating loops regulate mechanochemical coupling and power production in AAA+
protease ClpXP. Nature Structural and Molecular Biology, 2016, 23, 974-981. 3.6 52

167
Transcription factors IIS and IIF enhance transcription efficiency by differentially modifying RNA
polymerase pausing dynamics. Proceedings of the National Academy of Sciences of the United States of
America, 2014, 111, 3419-3424.

3.3 49

168 Real-time imaging of the reorientation mechanisms of YOYO-labelled DNA molecules during 90 degrees
and 120 degrees pulsed field gel electrophoresis. Nucleic Acids Research, 1996, 24, 4759-4767. 6.5 48
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