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Genome Technology Program Bibliography 
Publications and Patents 

NHGRI launched an ambitious program in 2004 to reduce 
the cost of full genome sequencing initially by 100-fold and 
subsequently by an additional 100-fold. Below, listed by 
Principal Investigator, are citations and links to many of the 
articles and patents resulting from this and closely related 
programs.  

Fuller CW, Middendorf LR, Benner SA, Church GM, Harris T, Huang X, Jovanovich SB, 
Nelson JR, Schloss JA, Schwartz DC, Vezenov DV.  The challenges of 
sequencing by synthesis.  Nat Biotechnol. 2009 Nov;27(11):1013-23. Review.  
http://www.ncbi.nlm.nih.gov/pubmed/19898456 

Branton D, Deamer DW, Marziali A, Bayley H, Benner SA, Butler T, Di Ventra M, Garaj 
S, Hibbs A, Huang X, Jovanovich SB, Krstic PS, Lindsay S, Ling XS, 
Mastrangelo CH, Meller A, Oliver JS, Pershin YV, Ramsey JM, Riehn R, Soni 
GV, Tabard-Cossa V, Wanunu M, Wiggin M, Schloss JA. The potential and 
challenges of nanopore sequencing.  Nat Biotechnol. 2008 Oct;26(10):1146-53. 
Review. http://www.ncbi.nlm.nih.gov/pubmed/18846088 

Schloss JA. How to get genomes at one ten-thousandth the cost. Nat Biotechnol. 2008 
Oct; 26(10): 1113-5. http://www.ncbi.nlm.nih.gov/pubmed/18846084 

Akeson, Mark A, Marija Drndic, Jens Gundlach and Meni Wanunu 
          HG005553, HG006321 

http://cbse.soe.ucsc.edu/people/akeson
 
http://www.phys.washington.edu/groups/nanopore/index.shtml
 
http://www.physics.upenn.edu/drndicgroup/research.html
 

Schreiber J, Wescoe ZL, Abu-Shumays R, Vivian JT, Baatar B, Karplus K, Akeson M.  
Error rates for nanopore discrimination among cytosine, methylcytosine, and 
hydroxymethylcytosine along individual DNA strands.  Proc Natl Acad Sci U S A. 
2013 Nov 19;110(47):18910-5. http://www.ncbi.nlm.nih.gov/pubmed/24167260 

Ivankin A, Carson S, Kinney SR, Wanunu M.  Fast, label-free force spectroscopy of 
histone-DNA interactions in individual nucleosomes using nanopores.  J Am 
Chem Soc. 2013 Oct 16;135(41):15350-2. 
http://www.ncbi.nlm.nih.gov/pubmed/24079416 

Nivala J, Marks DB, Akeson M.  Nat Biotechnol. Unfoldase-mediated protein 
translocation through an α-hemolysin nanopore.  2013 Mar;31(3):247-50. doi: 
10.1038/nbt.2503.  http://www.ncbi.nlm.nih.gov/pubmed/23376966 
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Stoloff DH, Wanunu M. Recent trends in nanopores for biotechnology.  Curr Opin 
Biotechnol. 2013 Aug;24(4):699-704. doi: 10.1016/j.copbio.2012.11.008. 
http://www.ncbi.nlm.nih.gov/pubmed/23266100 

Wanunu M. Nanopores: A journey towards DNA sequencing.  Phys Life Rev. 2012 
Jun;9(2):125-58. doi: 10.1016/j.plrev.2012.05.010.  
http://www.ncbi.nlm.nih.gov/pubmed/22658507 

Dahl JM, Mai AH, Cherf GM, Jetha NN, Garalde DR, Marziali A, Akeson M, Wang H, 
Lieberman KR. Direct observation of translocation in individual DNA polymerase 
complexes. J Biol Chem. 2012 Apr 13;287(16):13407-21. doi: 
10.1074/jbc.M111.338418.  http://www.ncbi.nlm.nih.gov/pubmed/22378784 

Manrao EA, Derrington IM, Laszlo AH, Langford KW, Hopper MK, Gillgren N, Pavlenok 
M, Niederweis M, Gundlach JH. Reading DNA at single-nucleotide resolution 
with a mutant MspA nanopore and phi29 DNA polymerase.  Nat Biotechnol. 2012 
Mar 25;30(4):349-53. doi: 10.1038/nbt.2171.  
http://www.ncbi.nlm.nih.gov/pubmed/22446694 

Cherf GM, Lieberman KR, Rashid H, Lam CE, Karplus K, Akeson M. Automated 
forward and reverse ratcheting of DNA in a nanopore at 5-Å precision. Nat 
Biotechnol. 2012 Feb 14;30(4):344-8. doi: 10.1038/nbt.2147. 
http://www.ncbi.nlm.nih.gov/pubmed/22334048 

Garalde DR, Simon CA, Dahl JM, Wang H, Akeson M, Lieberman KR.  Distinct 
complexes of DNA polymerase I (Klenow fragment) for base and sugar 
discrimination during nucleotide substrate selection.  J Biol Chem. 2011 Apr 
22;286(16):14480-92. doi: 10.1074/jbc.M111.218750. 
http://www.ncbi.nlm.nih.gov/pubmed/21362617 

Lieberman KR, Cherf GM, Doody MJ, Olasagasti F, Kolodji Y, Akeson M.  Processive 
replication of single DNA molecules in a nanopore catalyzed by phi29 DNA 
polymerase.  J Am Chem Soc. 2010 Dec 22;132(50):17961-72. doi: 
10.1021/ja1087612.  http://www.ncbi.nlm.nih.gov/pubmed/21121604 

Olasagasti F, Lieberman KR, Benner S, Cherf GM, Dahl JM, Deamer DW, Akeson M.  
Replication of individual DNA molecules under electronic control using a protein 
nanopore. Nat Nanotechnol. 2010 Nov;5(11):798-806. doi: 
10.1038/nnano.2010.177.  http://www.ncbi.nlm.nih.gov/pubmed/20871614 

Barrall, Geoffrey, Andrew Hibbs, Cynthia Burrows, Henry White, Sergei Y. 
Nosokov and Richard Guan           HG004466, HG005095 

http://electronicbio.com/pages/technology.php
 
http://www.chem.utah.edu/faculty/burrows/burrows.html
 
http://www.chem.utah.edu/faculty/white/white.html
 
http://www.noskovlab.com/
 
http://www.iit.edu/csl/che/faculty/guan_xiyun.shtml
 

Wolna AH, Fleming AM, An N, He L, White HS, Burrows CJ.  Isr J Chem. 2013 Jun 
1;53(6-7):417-430. Electrical Current Signatures of DNA Base Modifications in 
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Single Molecules Immobilized in the α-Hemolysin Ion Channel.  
http://www.ncbi.nlm.nih.gov/pubmed/24052667 

Wang G, Zhao Q, Kang X, Guan X. Probing mercury(II)-DNA interactions by nanopore 
stochastic sensing.  J Phys Chem B. 2013 May 2;117(17):4763-9. doi: 
10.1021/jp309541h.  http://www.ncbi.nlm.nih.gov/pubmed/23565989 

An N, White HS, Burrows CJ. Modulation of the current signatures of DNA abasic site 
adducts in the α-hemolysin ion channel.  Chem Commun (Camb). 2012 Dec 
4;48(93):11410-2. doi: 10.1039/c2cc36366f.  
http://www.ncbi.nlm.nih.gov/pubmed/23076012 

De Biase PM, Solano CJ, Markosyan S, Czapla L, Noskov SY. BROMOC-D: Brownian 
Dynamics/Monte-Carlo Program Suite to Study Ion and DNA Permeation in 
Nanopores. J Chem Theory Comput. 2012 Jul 10;8(7):2540-2551. 
http://www.ncbi.nlm.nih.gov/pubmed/22798730 

An N, Fleming AM, White HS, Burrows CJ.  Crown ether-electrolyte interactions permit 
nanopore detection of individual DNA abasic sites in single molecules.  Proc Natl 
Acad Sci U S A. 2012 Jul 17;109(29):11504-9. doi: 10.1073/pnas.1201669109.  
http://www.ncbi.nlm.nih.gov/pubmed/22711805 

Jin Q, Fleming AM, Burrows CJ, White HS. Unzipping kinetics of duplex DNA containing 
oxidized lesions in an α-hemolysin nanopore.  J Am Chem Soc. 2012 Jul 
4;134(26):11006-11. doi: 10.1021/ja304169n.  
http://www.ncbi.nlm.nih.gov/pubmed/22690806 

de Zoysa RS, Krishantha DM, Zhao Q, Gupta J, Guan X.  Translocation of single-
stranded DNA through the α-hemolysin protein nanopore in acidic solutions. 
Electrophoresis. 2011 Nov;32(21):3034-41. doi: 10.1002/elps.201100216.  
http://www.ncbi.nlm.nih.gov/pubmed/21997574 

Jayawardhana DA, Sengupta MK, Krishantha DM, Gupta J, Armstrong DW, Guan X. 
Chemical-induced pH-mediated molecular switch. Anal Chem. 2011 Oct 
15;83(20):7692-7. http://www.ncbi.nlm.nih.gov/pubmed/21919492 

Liu A, Zhao Q, Krishantha DM, Guan X.  Unzipping of Double-stranded DNA in 
Engineered α-Hemolysin Pores.  J Phys Chem Lett. 2011 Jun 12;2(12):1372­
1376. http://www.ncbi.nlm.nih.gov/pubmed/21709813 

Schibel AE, An N, Jin Q, Fleming AM, Burrows CJ, White HS.  Nanopore detection of 8­
oxo-7,8-dihydro-2'-deoxyguanosine in immobilized single-stranded DNA via 
adduct formation to the DNA damage site.  J Am Chem Soc. 2010 Dec 
29;132(51):17992-5. http://www.ncbi.nlm.nih.gov/pubmed/21138270 

Lathrop DK, Ervin EN, Barrall GA, Keehan MG, Kawano R, Krupka MA, White HS, Hibbs 
AH. Monitoring the escape of DNA from a nanopore using an alternating current 
signal. J Am Chem Soc. 2010 Feb 17;132(6):1878-85.  
http://www.ncbi.nlm.nih.gov/pubmed/20099878 
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Benner, Steven A. and Daniel Hutter 
          HG003579, HG003581, HG003668, HG004589, HG004831 

http://www.ffame.org/dnatech.php 

Yang Z, Chen F, Alvarado JB, Benner SA. Amplification, mutation, and sequencing of a 
six-letter synthetic genetic system.  J Am Chem Soc. 2011 Sep 
28;133(38):15105-12. http://www.ncbi.nlm.nih.gov/pubmed/21842904 

Chen F, Yang Z, Yan M, Alvarado JB, Wang G, Benner SA.  Recognition of an 
expanded genetic alphabet by type-II restriction endonucleases and their 
application to analyze polymerase fidelity.  Nucleic Acids Res. 2011 
May;39(9):3949-61.  http://www.ncbi.nlm.nih.gov/pubmed/21245035 

Hutter D, Kim MJ, Karalkar N, Leal NA, Chen F, Guggenheim E, Visalakshi V, Olejnik J, 
Gordon S, Benner SA. Labeled nucleoside triphosphates with reversibly 
terminating aminoalkoxyl groups. Nucleosides Nucleotides Nucleic Acids. 2010 
Nov;29(11):879-95.  http://www.ncbi.nlm.nih.gov/pubmed/21128174 

Hoshika S, Chen F, Leal NA, Benner SA.  Artificial genetic systems: self-avoiding DNA 
in PCR and multiplexed PCR. Angew Chem Int Ed Engl. 2010 Jul 
26;49(32):5554-7. http://www.ncbi.nlm.nih.gov/pubmed/20586087 

Chen F, Gaucher EA, Leal NA, Hutter D, Havemann SA, Govindarajan S, Ortlund EA, 
Benner SA.  Reconstructed evolutionary adaptive paths give polymerases 
accepting reversible terminators for sequencing and SNP detection.  Proc Natl 
Acad Sci USA. 2010 Feb 2;107(5):1948-53. 
http://www.ncbi.nlm.nih.gov/pubmed/20080675 

Yang Z, Chen F, Chamberlin SG, Benner SA. Expanded genetic alphabets in the 
polymerase chain reaction.  Angew Chem Int Ed Engl. 2010;49(1):177-80.  
http://www.ncbi.nlm.nih.gov/pubmed/19946925 

Kim HJ, Leal NA, Benner SA. 2’-deoxy-1-methylpseudocytidine, a stable analog of 2’­
deoxy-5-methylisocytidine.  Bioorg Med Chem. 2009 May 15;17(10):3728-32.  
http://www.ncbi.nlm.nih.gov/pubmed/19394831 

Wellington KW, Ooi HC, Benner SA.  A convenient synthesis of N,N’-dibenzyl-2,4­
diaminopyrimidine-2’-deoxyribonucleoside and 1-methyl­
2’deoxypseudoisocytidine. Nucleosides Nucleotides Nucleic Acids. 2009 
Apr;28(4):275-91. http://www.ncbi.nlm.nih.gov/pubmed/20183581 

Sheng P, Yang Z, Kim Y, Wu Y, Tan W, Benner SA. Design of a novel molecular 
beacon: modification of the stem with artificially genetic alphabet.  Schem 
Commun (Camb). 2008 Nov 7;(41):5128-30.  
http://www.ncbi.nlm.nih.gov/pubmed/18956044 

Havemann SA, Hoshika S, Hutter D, Benner SA.  Incorporation of multiple sequential 
pseudothymidines by DNA polymerases and their impact on DNA duplex 
structure. Nucleosides Nucleotides Nucleic Acids. 2008 Mar;27(3):261-78.  
http://www.ncbi.nlm.nih.gov/pubmed/18260010 
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Wharton JE, Jin P, Sexton LT, Horne LP, Sherrill SA, Mino WK, Martin CR. A method 
for reproducibly preparing synthetic nanopores for resistive-pulse biosensors.  
Small. 2007 Aug;3(8):1424-30. http://www.ncbi.nlm.nih.gov/pubmed/17615589 

Yang Z, Sismour AM, Sheng P, Puskar NL, Benner SA. Enzymatic incorporation of a 
third nucleobase pair.  Nucleic Acids Res. 2007;35(13):4238-49.  
http://www.ncbi.nlm.nih.gov/pubmed/17576683 

Yang Z, Sismour AM, Benner SA. Nucleoside alpha-thiotriphosphates, polymerases and 
the exonuclease III analysis of oligonucleotides containing phosphorothioate 
linkages.  Nucleic Acids Res. 2007;35(9):3118-27.  
http://www.ncbi.nlm.nih.gov/pubmed/17452363 

Harrell CC, Choi Y, Horne LP, Baker LA, Siwy ZS, Martin CR.  Resistive-pulse DNA 
detection with a conical nanopore sensor.  Langmuir. 2006 Dec 5;22(25):10837­
43. http://www.ncbi.nlm.nih.gov/pubmed/17129068 

Wellington KW, Benner SA.  Synthesis of aryl C-glycosides via the heck coupling 
reaction. Nucleosides Nucleotides Nucleic Acids. 2006;25(12):1309-33. Review.  
http://www.ncbi.nlm.nih.gov/pubmed/17067955 

Chou, Stephen Y HG004781 

Wang C, Chou SY. Integration of Metallic Nanostructures in Fluidic Channels for 
Fluorescence and Raman Enhancement by Nanoimprint Lithography and Lift-off 
on Compositional Resist Stack.  Microelectron Eng. 2012 Oct 1;98:693-697.  
http://www.ncbi.nlm.nih.gov/pubmed/23175593 

Church, George (http://arep.med.harvard.edu/gmc_pub.html) HG003170, HG005592 
http://arep.med.harvard.edu/P50_03/ 

Own CS, Bleloch AL, Lehrach W, Bowell C, Hamalainen M, Herschleb J, Melville C, 
Stark J, Andregg M, Andegg W.  2013. First Nucleotide Sequence Data from an 
Electron Microscopy Based DNA Sequencer.  Microsc. Microanal. 
19(Suppl2):208-9. 

Payne AC, Andregg M, Kemmish K, Hamalainen M, Bowell C, Bleloch A, Klejwa N, 
Lehrach W, Schatz K, Stark H, Marblestone A, Church G, Own CS, Andregg W.  
Molecular threading: mechanical extraction, stretching and placement of DNA 
molecules from a liquid-air interface.   PLoS One. 2013 Jul 31;8(7):e69058. 
http://www.ncbi.nlm.nih.gov/pubmed/23935923 

Kanavarioti A, Greenman KL, Hamalainen M, Jain A, Johns AM, Melville CR, Kemmish 
K, Andregg W. Capillary electrophoretic separation-based approach to 
determine the labeling kinetics of oligodeoxynucleotides.  Electrophoresis. 2012 
Dec;33(23):3529-43. doi: 10.1002/elps.201200214. 
http://www.ncbi.nlm.nih.gov/pubmed/23147698 
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Varley KE, Mitra RD.  Nested Patch PCR Enables Highly Multiplex Mutation Discovery in 
Candidate Genes. Genome Res. 2008 Nov;18(11):1844-50.  
http://www.ncbi.nlm.nih.gov/pubmed/18849522 

Shendure JA, Porreca GJ, Church GM. Overview of DNA sequencing strategies.  Curr 
Protoc Mol Biol. 2008 Jan;Chapter 7:Unit 7.1. 
http://www.ncbi.nlm.nih.gov/pubmed/18231983 

Nardi V, Raz T, Cao X, Wu CJ, Stone, RM, Cortes J, Deininger MW, Church G, Zhu J, 
Daley GQ. Quantitative monitoring by polymerase colony assay of known 
mutations resistant to ABL kinase inhibitors.  Oncogene.  2008 Jan 31;27(6):775­
82. http://www.ncbi.nlm.nih.gov/pubmed/17684485 

Rieger C, Poppino R, Sheridan R, Moley K, Mitra R, Gottlieb D.  Polony analysis of gene 
expression in ES cells and blastocysts.  Nucleic Acids Res. 2007;35(22):e151.  
http://www.ncbi.nlm.nih.gov/pubmed/18073198 

Leparc GG, Mitra RD.  A sensitive procedure to detect alternatively spliced mRNA in 
pooled-tissue samples.  Nucleic Acids Res. 2007;35(21):e146.  
http://www.ncbi.nlm.nih.gov/pubmed/18000005 

Wang H, Johnston M, Mitra RD. Calling cards for DNA-binding proteins. Genome Res. 
2007 Aug;17(8):1202-9. http://www.ncbi.nlm.nih.gov/pubmed/17623806 

Leparc GG, Mitra RD.  Non-EST-based prediction of novel alternatively spliced cassette 
exons with cell signaling function in Caenorhabditis elegans and human.  Nucleic 
Acids Res. 2007;35(10):3192-202.  
http://www.ncbi.nlm.nih.gov/pubmed/17452356 

Porreca GJ, Zhang K, Li JB, Xie B, Austin D, Vassallo SL, LeProust EM, Peck BJ, Emig 
CJ, Dahl F, Gao Y, Church GM, Shendure J.  Multiplex amplification of large sets 
of human exons. Nat Methods 4, 931-6 (2007).  
http://www.ncbi.nlm.nih.gov/pubmed/17934468 

Kim JB, Porreca GJ, Song L, Greenway SC, Gorham JM, Church GM, Seidman CE, 
Seidman JG. Polony multiplex analysis of gene expression (PMAGE) in mouse 
hypertrophic cardiomyopathy.  Science 316, 1481-4 (2007).  
http://www.ncbi.nlm.nih.gov/pubmed/17556586 

Conrad C, Zhu J, Conrad C, Schoenfeld D, Fang Z, Ingelsson M, Stamm S, Church G, 
Hyman BT. Single molecule profiling of tau gene expression in Alzheimer's 
disease. J Neurochem 103, 1228-36 (2007).  
http://www.ncbi.nlm.nih.gov/pubmed/17727636 

Zhang K, Zhu J, Shendure J, Porreca GJ, Aach JD, Mitra RD, Church GM.  Long-range 
polony haplotyping of individual human chromosome molecules.  Nat Genet 38, 
382-7 (2006). http://www.ncbi.nlm.nih.gov/pubmed/16493423 

Zhang K, Martiny AC, Reppas NB, Barry KW, Malek J, Chisholm SW, Church GM. 
Sequencing genomes from single cells by polymerase cloning.  Nat Biotechnol 
24, 680-6 (2006). http://www.ncbi.nlm.nih.gov/pubmed/16732271 
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Turner DJ, Shendure J, Porreca G, Church G, Green P, Tyler-Smith C, Hurles ME.  
Assaying chromosomal inversions by single-molecule haplotyping.  Nat Methods 
3, 439-45 (2006). http://www.ncbi.nlm.nih.gov/pubmed/16721377 

Porreca GJ, Shendure J, Church GM. Polony DNA sequencing.  Curr Protoc Mol Biol 
Chapter 7, Unit 7 8 (2006). http://www.ncbi.nlm.nih.gov/pubmed/18265387 

Church GM.  Genomes for all.  Sci Am 294, 46-54 (2006).  
http://www.ncbi.nlm.nih.gov/pubmed/16468433 

Shendure J, Porreca GJ, Reppas NB, Lin X, McCutcheon JP, Rosenbaum AM, Wang 
MD, Zhang K, Mitra RD, Church GM.  Accurate multiplex polony sequencing of 
an evolved bacterial genome.  Science 309, 1728-32 (2005).  
http://www.ncbi.nlm.nih.gov/pubmed/16081699 

Church GM.  The personal genome project.  Mol Syst Biol 1, 2005 0030 (2005). 
http://www.ncbi.nlm.nih.gov/pubmed/16729065 

Shendure J, Mitra RD, Varma C, Church GM.  Advanced sequencing technologies: 
methods and goals. Nat Rev Genet 5, 335-44 (2004).  
http://www.ncbi.nlm.nih.gov/pubmed/15143316 

Mikkilineni V, Mitra RD, Merritt J, DiTonno JR, Church GM, Ogunnaike B, Edwards JS.  
Digital quantitative measurements of gene expression.  Biotechnol Bioeng 86, 
117-24 (2004). http://www.ncbi.nlm.nih.gov/pubmed/15052631 

Aach J, Church GM. Mathematical models of diffusion-constrained polymerase chain 
reactions: basis of high-throughput nucleic acid assays and simple self-
organizing systems. J Theor Biol 228, 31-46 (2004).  
http://www.ncbi.nlm.nih.gov/pubmed/15064081 

Zhu J, Shendure J, Mitra RD, Church GM.  Single molecule profiling of alternative pre­
mRNA splicing. Science 301, 836-8 (2003).  
http://www.ncbi.nlm.nih.gov/pubmed/12907803 

Mitra RD, Shendure J, Olejnik J, Edyta Krzymanska O, Church GM.  Fluorescent in situ 
sequencing on polymerase colonies.  Anal Biochem 320, 55-65 (2003).  
http://www.ncbi.nlm.nih.gov/pubmed/12895469 

Mitra RD, Butty VL, Shendure J, Williams BR, Housman DE, Church GM.  Digital 
genotyping and haplotyping with polymerase colonies. Proc Natl Acad Sci U S A 
100, 5926-31 (2003). http://www.ncbi.nlm.nih.gov/pubmed/12730373 

Merritt J, DiTonno JR, Mitra RD, Church GM, Edwards JS.  Parallel competition analysis 
of Saccharomyces cerevisiae strains differing by a single base using polymerase 
colonies.  Nucleic Acids Res 31, e84 (2003).  
http://www.ncbi.nlm.nih.gov/pubmed/12888536 

NHGRI Sequencing Technology Development Grants – Publications and Patents – page 7 

http://www.ncbi.nlm.nih.gov/pubmed/12888536
http://www.ncbi.nlm.nih.gov/pubmed/12730373
http://www.ncbi.nlm.nih.gov/pubmed/12895469
http://www.ncbi.nlm.nih.gov/pubmed/12907803
http://www.ncbi.nlm.nih.gov/pubmed/15064081
http://www.ncbi.nlm.nih.gov/pubmed/15052631
http://www.ncbi.nlm.nih.gov/pubmed/15143316
http://www.ncbi.nlm.nih.gov/pubmed/16729065
http://www.ncbi.nlm.nih.gov/pubmed/16081699
http://www.ncbi.nlm.nih.gov/pubmed/16468433
http://www.ncbi.nlm.nih.gov/pubmed/18265387
http://www.ncbi.nlm.nih.gov/pubmed/16721377


 

--------------------------------------------------------------------------------------------------------------------- 
       

  
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
--------------------------------------------------------------------------------------------------------------------- 

       
 

  
 

 
 

Collins, Scott D. HG003565 
http://chemistry.umeche.maine.edu/collins.html 

Spinney PS, Howitt DG, Smith RL, Collins SD.  Nanopore formation by low-energy 
focused electron beam machining.  Nanotechnology. 2010 Sep 
17;21(37):375301. http://www.ncbi.nlm.nih.gov/pubmed/20714050 

Spinney PS, Howitt DG, Collins SD, Smith RL. Electron beam stimulated oxidation of 
carbon. Nanotechnology. 2009 Nov 18;20(46):465301  
http://www.ncbi.nlm.nih.gov/pubmed/19843999 

Chen SJ, Howitt DG, Gierhart BC, Smith RL, Collins SD.  The applications of in situ 
electron energy loss spectroscopy to the study of electron beam nanofabrication.  
Microsc Microanal 15:201-212 (2009).  
http://www.ncbi.nlm.nih.gov/pubmed/19460176 

Howitt, DG, Chen SJ, Gierhart BC, Smith RL, Collins SD.  The electron beam hole 
drilling of silicon nitride thin films.  J. Appl. Phys. 2008. 103, 024310.  
http://www.umaine.edu/misl/papers/Howitt2008.pdf 

Tondare VN, Gierhart BC, Howitt DG, Smith RL, Chen SJ, Collins SD.  An electron 
microscopy investigation of the structure of porous silicon by oxide replication.  
Nanotechnology. 2008 Jun 4;19(22):225301. 
http://www.ncbi.nlm.nih.gov/pubmed/21825756 

Gierhart BC, Howitt DG, Chen SJ, Zhu Z, Kotecki DE, Smith RL, Collins SD. Nanopore 
with transverse nanoelectrodes for electrical characterization and sequencing of 
DNA. Sens Actuators B Chem. 2008 Jun 16;132(2):593-600. 
http://www.ncbi.nlm.nih.gov/pubmed/19584949 

Gierhart BC, Howitt DG, Chen SJ, Smith RL, Collins SD.  Frequency dependence of 
gold nanoparticle superassembly by dielectrophoresis.  Langmuir. 2007 Nov 
20;23(24):12450-6. http://www.ncbi.nlm.nih.gov/pubmed/17963407 

Spinney PS, Collins SD, Smith RL. Solid-phase direct write (SPDW) of carbon via 
scanning force microscopy.  Nano Lett. 2007 Jun;7(6):1512-5.  
http://www.ncbi.nlm.nih.gov/pubmed/17488134 

Costa, Gina L. HG003570 

Patents 
McKernan K, Blanchard A, Kotler L, Costa G.  Reagents, methods and librarires for 

bead-based sequencing. 8,329,404.  December 11, 2012. 

Smith DR, McKernan K  Methods of producing and sequencing modified 
polynucleotides. 8,058,030  November 15, 2011 

Smith DR, McKernan KJ  Methods of producing and sequencing modified 
polynucleotides. 7,645,866  January 12, 2010 
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Davis, Ronald W. HG003448 

Umehara S, Pourmand N, Webb CD, Davis RW, Yasuda K, Karhanek M.  Current 
rectification with poly-l-lysine-coated quartz nanopipettes.  Nano Lett. 2006 
Nov;6(11):2486-92.  http://www.ncbi.nlm.nih.gov/pubmed/17090078 

Karhanek M, Kemp JT, Pourmand N, Davis RW, Webb CD.  Single DNA molecule 
detection using nanopipettes and nanoparticles. Nano Lett. 2005 Feb;5(2):403-7 
http://www.ncbi.nlm.nih.gov/pubmed/15794633 

Drndic, Marija           HG004767, HG006313 
http://www.physics.upenn.edu/drndicgroup/research.html 

Puster M, Rodríguez-Manzo JA, Balan A, Drndić M. Toward Sensitive Graphene 
Nanoribbon-Nanopore Devices by Preventing Electron Beam-Induced Damage.  
ACS Nano. 2013 Nov 19. http://www.ncbi.nlm.nih.gov/pubmed/24224888 

Han GH, Rodríguez-Manzo JA, Lee CW, Kybert NJ, Lerner MB, Qi ZJ, Dattoli EN, 
Rappe AM, Drndic M, Johnson AT.  Continuous growth of hexagonal graphene 
and boron nitride in-plane heterostructures by atmospheric pressure chemical 
vapor deposition. ACS Nano. 2013 Nov 26;7(11):10129-38. doi: 
10.1021/nn404331f. http://www.ncbi.nlm.nih.gov/pubmed/24182310 
http://www.ncbi.nlm.nih.gov/pubmed/24182310 

Venta K, Shemer G, Puster M, Rodríguez-Manzo JA, Balan A, Rosenstein JK, Shepard 
K, Drndić M. Differentiation of short, single-stranded DNA homopolymers in 
solid-state nanopores.  ACS Nano. 2013 May 28;7(5):4629-36. doi: 
10.1021/nn4014388.  http://www.ncbi.nlm.nih.gov/pubmed/23621759 

Venta KE, Wanunu M, Drndic M. Electrically controlled nanoparticle synthesis inside 
nanopores. Nano Lett. 2012 Dec 18. 
http://www.ncbi.nlm.nih.gov/pubmed/23249288 

Healy K, Ray V, Willis LJ, Peterman N, Bartel J, Drndić M. Fabrication and 
characterization of nanopores with insulated transverse nanoelectrodes for DNA 
sensing in salt solution.  Electrophoresis. 2012 Sep 14. 
http://www.ncbi.nlm.nih.gov/pubmed/23161707 

Merchant CA, Drndić M Graphene nanopore devices for DNA sensing. Methods Mol 
Biol. 2012;870:211-26.  http://www.ncbi.nlm.nih.gov/pubmed/22528266 

Rosenstein JK, Wanunu M, Merchant CA, Drndic M, Shepard KL.  Integrated nanopore 
sensing platform with sub-microsecond temporal resolution.  Nat Methods. 2012 
Mar 18;9(5):487-92. doi: 10.1038/nmeth.1932.  
http://www.ncbi.nlm.nih.gov/pubmed/22426489 
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Wanunu M, Bhattacharya S, Xie Y, Tor Y, Aksimentiev A, Drndic M.  Nanopore analysis 
of individual RNA/antibiotic complexes.  ACS Nano. 2011 Dec 27;5(12):9345-53.  
http://www.ncbi.nlm.nih.gov/pubmed/22067050 

Saha KK, Drndić M, Nikolić BK. DNA base-specific modulation of microampere 
transverse edge currents through a metallic graphene nanoribbon with a 
nanopore. Nano Lett. 2012 Jan 11;12(1):50-5.  
http://www.ncbi.nlm.nih.gov/pubmed/22141739 

Lu Y, Merchant CA, Drndić M, Johnson AT.  In situ electronic characterization of 
graphene nanoconstrictions fabricated in a transmission electron microscope.  
Nano Lett. 2011 Dec 14;11(12):5184-8. 
http://www.ncbi.nlm.nih.gov/pubmed/22026483 

Merchant CA, Healy K, Wanunu M, Ray V, Peterman N, Bartel J, Fischbein MD, Venta 
K, Luo Z, Johnson ATC, Drndic M.  DNA Translocation through Graphene 
Nanopores. Nano Lett. 2010 10(8): 2915–2921. 
http://pubs.acs.org/doi/abs/10.1021/nl101046t 

Fischbein MD, Drndic M.  Electron beam nanosculpting of suspended grapheme sheets.  
Appl Phys Let. 2008 Sept; 93(11): 113107. 
http://link.aip.org/link/?APPLAB/93/113107/1 

Fischbein MD, Drndic M. Sub-10nm device fabrication in a transmission electron 
microscope. Nano Lett. 2007 May; 7(5): 1329-37.  
http://www.ncbi.nlm.nih.gov/pubmed/17439186 

Healy K, Schiedt B, Morrison AP. Solid-state nanopore technologies for nanopore-based 
DNA analysis. Nanomed. 2007 Dec; 2(6): 875-97. 
http://www.ncbi.nlm.nih.gov/pubmed/18095852 

Healy K. Nanopore-based single molecule DNA analysis. Nanomed. 2007 Aug; 2(4): 
459-81. http://www.ncbi.nlm.nih.gov/pubmed/17716132 

Edwards, Jeremy S.           HG004350, HG005852 

Ho A, Murphy M, Wilson S, Atlas SR, Edwards JS.  Sequencing by ligation variation with 
endonuclease V digestion and deoxyinosine-containing query oligonucleotides.  
BMC Genomics. 2011 Dec 12;12:598. 
http://www.ncbi.nlm.nih.gov/pubmed/22151854 

Zhou YE, O’Rourke JP, Edwards JS, Ness SA.  Single molecule analysis of c-myb 
alternative splicing reveals novel classifiers for precursor B-ALL.  PLoS One. 
2011;6(8):e22880. http://www.ncbi.nlm.nih.gov/pubmed/21853052 

Xu MY, Aragon AD, Mascarenas MR, Torrez-Martinez N, Edwards JS.  Dual primer 
emulsion PCR for next- generation DNA sequencing.  Biotechniques. 2010 
May;48(5):409-12.  http://www.ncbi.nlm.nih.gov/pubmed/20569215 
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Egholm, Michael HG003022 

Leamon JH, Rothberg JM. Cramming more sequencing reactions onto microreactor 
chips. Chem Rev. 2007 Aug;107(8):3367-76.  
http://www.ncbi.nlm.nih.gov/pubmed/17622174 

Pinard R, de Winter A, Sarkis GJ, Gerstein MB, Tartaro KR, Plant RN, Egholm M, 
Rothberg JM, Leamon JH.  Assessment of whole genome amplification-induced 
bias through high-throughput, massively parallel whole genome sequencing.  
BMC Genomics. 2006 Aug 23;7:216.  
http://www.ncbi.nlm.nih.gov/pubmed/16928277 

Margulies M, Egholm M, Altman WE, Attiya S, Bader JS, Bemben LA, Berka J, 
Braverman MS, Chen YJ, Chen Z, Dewell SB, Du L, Fierro JM, Gomes XV, 
Godwin BC, He W, Helgesen S, Ho CH, Irzyk GP, Jando SC, Alenquer ML, 
Jarvie TP, Jirage KB, Kim JB, Knight JR, Lanza JR, Leamon JH, Lefkowitz SM, 
Lei M, Li J, Lohman KL, Lu H, Makhijani VB, McDade KE, McKenna MP, Myers 
EW, Nickerson E, Nobile JR, Plant R, Puc BP, Ronan MT, Roth GT, Sarkis GJ, 
Simons JF, Simpson JW, Srinivasan M, Tartaro KR, Tomasz A, Vogt KA, 
Volkmer GA, Wang SH, Wang Y, Weiner MP, Yu P, Begley RF, Rothberg JM.  
Genome sequencing in microfabricated high-density picolitre reactors.  Nature. 
2005 Sep 15;437(7057):376-80. Erratum in: Nature. 2006 May 4;441(7089):120. 
Ho, Chun He [corrected to Ho, Chun Heen].  
http://www.ncbi.nlm.nih.gov/pubmed/16056220 

Fair, Richard           HG003706, HG004354 
http://microfluidics.ee.duke.edu/ 

Lin YY, Welch ER, Fair RB. Low voltage picoliter droplet manipulation utilizing 
electrowetting-on-dielectric platforms.  Sens Actuators B Chem. 2012 
Oct;173:338-345. http://www.ncbi.nlm.nih.gov/pubmed/23559693 

Boles DJ, Benton JL, Siew GJ, Levy MH, Thwar PK, Sandahl MA, Rouse JL, Perkins 
LC, Sudarsan AP, Jalili R, Pamula VK, Srinivasan V, Fair RB, Griffin PB, 
Eckhardt AE, Pollack MG.  Droplet-based pyrosequencing using digital 
microfluidics. Anal Chem. 2011 Nov 15;83(22):8439-47. 
http://www.ncbi.nlm.nih.gov/pubmed/21932784 

Welch ER, Lin YY, Madison A, Fair RB. Picoliter DNA sequencing chemistry on an 
electrowetting-based digital microfluidic platform.  Biotechnol J. 2011 
Feb;6(2):165-76. doi: 10.1002/biot.201000324.  
http://www.ncbi.nlm.nih.gov/pubmed/21298802 

Lin YY, Evans RD, Welch E, Hsu BN, Madison AC, Fair RB.  Low Voltage 
Electrowetting-on-Dielectric Platform using Multi-Layer Insulators. Sens 
Actuators B Chem. 2010 Sep 21;150(1):465-470.  
http://www.ncbi.nlm.nih.gov/pubmed/20953362 
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Fair, RB. Digital Microfluidic Chips for Chemical and Biological Applications.  Conf Proc 
IEEE Eng Med Biol Soc. 2009;2009:6560-4.  
http://www.ncbi.nlm.nih.gov/pubmed/19964905 

Fair RB. “Digital Microfluidics: is a true lab-on-a-chip possible?”  J. Microfluidics and 
Nanofluidics, vol. 3, 245-281 (2007). 
http://www.springerlink.com/content/hm52823378710385/fulltext.pdf 

Fair RB, Khylstov A, Tailor TD, Ivanov I, Evans RD, Srinivasan V, Pamula VK, Pollack 
MG, Griffin RB, Zhou J.  Chemical and Biological Applications of Digital 
Microfluidic Devices. IEEE Design and Test of Computers, 24, No. 1, pp.10-24, 
Jan-Feb (2007).  
http://ieeexplore.ieee.org/iel5/54/4212055/04212064.pdf?isnumber=4212055&pr 
od=JNL&arnumber=4212064&arSt=10&ared=24&arAuthor=Fair%2C+R.B.%3B+ 
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D.%3B+Griffin%2C+P.B.%3B+Vijay+Srinivasan%3B+Pamula%2C+V.K.%3B+Pol 
lack%2C+M.G.%3B+Zhou%2C+J 

Patents 
Pollack MG, Pamula VK, Srinivasan V, Eckhardt AE, Fair RB.  Droplet-based surface 

modification and washing.  8,313,895  November 20, 2012  

Smith GF, Sturmer RA, Paik PY, Srinivasan V, Pollack MG, Pamula VK, Brafford KR, 
West RM. Droplet actuator analyzer with cartridge.  7,939,021  May 10, 2011 

Pollack MG, Pamula VK, Allen DJ, Fair RB, Griffin PB.  Droplet-Based Pyrosequencing.  
7,727,723  June 1, 2010. 

Pamula VK, Srinivasan V, Eckhardt AE, Pollack MG, Fair RB.  Droplet-based surface 
modification and washing.  7,439,014  October 21, 2008. 

Gao, Di HG004769 

Zhao SL, Wu J, Gao D, Wu J. Gaussian fluctuations in tethered DNA chains.  J Chem 
Phys. 2011 Feb 14;134(6):065103. doi: 10.1063/1.3548887. 
http://www.ncbi.nlm.nih.gov/pubmed/21322736 

Yeri AS, Gao L, Gao D.  Mutation screening based on the mechanical properties of DNA 
molecules tethered to a solid surface.  J Phys Chem B. 2010 Jan 
21;114(2):1064-8. doi: 10.1021/jp909501h.  
http://www.ncbi.nlm.nih.gov/pubmed/20030306 

Ghadiri, M. Reza and Hagan Bayley  HG003709 
http://bayley.chem.ox.ac.uk/research/ 

http://www.scripps.edu/ghadiri/sequencing_top.html
 

Ayub M, Hardwick SW, Luisi BF, Bayley H.  Nanopore-based identification of individual 
nucleotides for direct RNA sequencing.  Nano Lett. 2013 Dec 11;13(12):6144-50. 
doi: 10.1021/nl403469r.  http://www.ncbi.nlm.nih.gov/pubmed/24171554 
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Kaminska R, Bayley H, Saibil HR, Robinson CV, Kleanthous C.  Intrinsically 
disordered protein threads through the bacterial outer-membrane porin OmpF.  
Science. 2013 Jun 28;340(6140):1570-4. doi: 10.1126/science.1237864. 
http://www.ncbi.nlm.nih.gov/pubmed/23812713 

Cracknell JA, Japrung D, Bayley H.  Translocating Kilobase RNA through the 
Staphylococcal α-Hemolysin Nanopore. Nano Lett. 2013 Jun 12;13(6):2500-5. 
doi: 10.1021/nl400560r   http://www.ncbi.nlm.nih.gov/pubmed/23678965 

Mantri S, Sapra KT, Cheley S, Sharp TH, Bayley H.  An engineered dimeric protein pore 
that spans adjacent lipid bilayers.  Nat Commun. 2013;4:1725. doi: 
10.1038/ncomms2726.  http://www.ncbi.nlm.nih.gov/pubmed/23591892 

Villar G, Graham AD, Bayley H.  A tissue-like printed material.  Science. 2013 Apr 
5;340(6128):48-52. doi: 10.1126/science.1229495.  
http://www.ncbi.nlm.nih.gov/pubmed/23559243 

Ayub M, Bayley H. Individual RNA base recognition in immobilized oligonucleotides 
using a protein nanopore.  Nano Lett. 2012 Nov 14;12(11):5637-43. doi: 
10.1021/nl3027873. http://www.ncbi.nlm.nih.gov/pubmed/23043363 

Soskine M, Biesemans A, Moeyaert B, Cheley S, Bayley H, Maglia G.  An engineered 
ClyA nanopore detects folded target proteins by selective external association 
and pore entry. Nano Lett. 2012 Sep 12;12(9):4895-900. doi: 
10.1021/nl3024438.  http://www.ncbi.nlm.nih.gov/pubmed/22849517 

Franceschini L, Mikhailova E, Bayley H, Maglia G.  Nucleobase recognition at alkaline 
pH and apparent pKa of single DNA bases immobilised within a biological 
nanopore Chem Commun (Camb). 2012 Feb 1;48(10):1520-2.  
http://www.ncbi.nlm.nih.gov/pubmed/22089628 

Villar G, Heron AJ, Bayley H. Formation of droplet networks that function in aqueous 
environments.  Nat Nanotechnol. 2011 Nov 6;6(12):803-8. doi: 
10.1038/nnano.2011.183.  http://www.ncbi.nlm.nih.gov/pubmed/22056724 

Bond PJ, Guy AT, Heron AJ, Bayley H, Khalid S.  Molecular dynamics simulations of 
DNA within a nanopore: arginine-phosphate tethering and a binding/sliding 
mechanism for translocation.  Biochemistry. 2011 May 10;50(18):3777-83. 
http://www.ncbi.nlm.nih.gov/pubmed/21428458 

Rincon-Restrepo M, Mikhailova E, Bayley H, Maglia G.  Controlled translocation of 
individual DNA molecules through protein nanopores with engineered molecular 
brakes. Nano Lett. 2011 Feb 9;11(2):746-50. 
http://www.ncbi.nlm.nih.gov/pubmed/21222450 

Chu J, González-López M, Cockroft SL, Amorin M, Ghadiri MR.  Real-time monitoring of 
DNA polymerase function and stepwise single-nucleotide DNA strand 
translocation through a protein nanopore.  Angew Chem Int Ed Engl. 2010 Dec 
27;49(52):10106-9. http://www.ncbi.nlm.nih.gov/pubmed/21105031 
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directed insertion of α-haemolysin into solid-state nanopores.  Nat Nanotechnol. 
2010 Dec;5(12):874-7. http://www.ncbi.nlm.nih.gov/pubmed/21113160 

Wallace EV, Stoddart D, Heron AJ, Mikhailova E, Maglia G, Donohoe TJ, Bayley H. 
Identification of epigenetic DNA modifications with a protein nanopore.  Chem 
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Japrung D, Henricus M, Li Q, Maglia G, Bayley H.  Urea facilitates the translocation of 
single-stranded DNA and RNA through the alpha-hemolysin nanopore.  Biophys 
J. 2010 May 19;98(9):1856-63. http://www.ncbi.nlm.nih.gov/pubmed/20441749 
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Maglia G, Henricus M, Wyss R, Li Q, Cheley S, Bayley H.  DNA strands from denatured 
duplexes are translocated through engineered protein nanopores at alkaline pH.  
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http://www.ncbi.nlm.nih.gov/pubmed/19645477 

Stoddart D, Heron AJ, Mikhailova E, Maglia G, Bayley H.  Single-nucleotide 
discrimintation in immobilized DNA oligonucleotides with a biological nanopore.  
Proc Natl Acad Sci USA. 2009 May 12;106(19):7702-7.  
http://www.ncbi.nlm.nih.gov/pubmed/19380741 
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arrays for high throughput DNA sequencing. Electrophoresis, 27, Issue 14, 
2869-2879, 2005. http://www.ncbi.nlm.nih.gov/pubmed/16800025 
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Muthukumar M, Hua J, Kundagrami A. Charge regularization in phase separating 
polyelectrolyte solutions. J Chem Phys. 2010 Feb 28;132(8):084901.  
http://www.ncbi.nlm.nih.gov/pubmed/20192314 

Saltzman EJ, Muthukumar M. Conformation and dynamics of model polymer in 
connected chamber-pore system. J Chem Phys. 2009 Dec 7;131(21):214903. 
http://www.ncbi.nlm.nih.gov/pubmed/19968365 

Panwar AS, Muthukumar M.  Enzyme-modulated DNA translocation through a 
nanopore. J Am Chem Soc. 2009 Dec 30;131(51):18563-70.  
http://www.ncbi.nlm.nih.gov/pubmed/19958025 

Kumar R, Muthukumar M.  Origin of translocation barriers for polyelectrolyte chains.  J 
Chem Phys. 2009 Nov 21;131(19):194903. 
http://www.ncbi.nlm.nih.gov/pubmed/19929072 

Ashok B, Muthukumar M. Crossover behavior of the viscosity of dilute and semidilute 
polyelectrolyte solutions. J Phys Chem B. 2009 Apr 30;113(17):5736-45.  
http://www.ncbi.nlm.nih.gov/pubmed/19344142 

Kumar R, Kundagrami A, Muthukumar M. Counterion adsorption on flexible 
polyelectrolytes: comparison of theories. Macromolecules. 2009 Feb 
24;42(4):1370-1379. http://www.ncbi.nlm.nih.gov/pubmed/20686641 

Zhang J, Muthukumar M. Simulations of nucleation and elongation of amyloid fibrils. J 
Chem Phys. 2009 Jan 21;130(3):035102. 
http://www.ncbi.nlm.nih.gov/pubmed/19173542 

NHGRI Sequencing Technology Development Grants – Publications and Patents – page 46 

http://www.ncbi.nlm.nih.gov/pubmed/19173542
http://www.ncbi.nlm.nih.gov/pubmed/20686641
http://www.ncbi.nlm.nih.gov/pubmed/19344142
http://www.ncbi.nlm.nih.gov/pubmed/19929072
http://www.ncbi.nlm.nih.gov/pubmed/19958025
http://www.ncbi.nlm.nih.gov/pubmed/19968365
http://www.ncbi.nlm.nih.gov/pubmed/20192314
http://www.ncbi.nlm.nih.gov/pubmed/21052522
http://www.ncbi.nlm.nih.gov/pubmed/20499989
http://www.ncbi.nlm.nih.gov/pubmed/20687689
http://www.ncbi.nlm.nih.gov/pubmed/22112096
http://www.ncbi.nlm.nih.gov/pubmed/22482584
http://www.ncbi.nlm.nih.gov/pubmed/22482588


 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
  

Wong CT, Muthukumar M. Scaling theory of polymer translocation into confined 
regions. Biophys J. 2008 Oct;95(8):3619-27.  
http://www.ncbi.nlm.nih.gov/pubmed/18621833 
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Preparata FP, Oliver JS.  DNA sequencing by hybridization using semi-degenerate 
bases. J Comput Biol. 2004;11(4):753-65.  
http://www.ncbi.nlm.nih.gov/pubmed/15579243 
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Schwartz JJ, Quake SR.  Single molecule measurement of the "speed limit" of DNA 
polymerase.  Proc Natl Acad Sci U S A. 2009 Dec 1;106(48):20294-9. 
http://www.ncbi.nlm.nih.gov/pubmed/19906998 Erratum in: Proc Natl Acad Sci U 
S A. 2010 Jan 19;107(3):1254. 

Harris TD, Buzby PR, Babcock H, Beer E, Bowers J, Braslavskyi I, Causey M, Colonell 
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Menard LD, Ramsey JM.  Electrokinetically-Driven Transport of DNA through Focused 
Ion Beam Milled Nanofluidic Channels.  Anal Chem. 2012 Dec 12.  
http://www.ncbi.nlm.nih.gov/pubmed/23234458 

Menard LD, Mair CE, Woodson ME, Alarie JP, Ramsey JM.  A device for performing 
lateral conductance measurements on individual double-stranded DNA 
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