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Abstract v View references (71)

The interactions of transmembrane (TM) a-helices with the phospholipid membrane and with one another are central
to understanding the structure and stability of integral membrane proteins. These interactions may be analyzed via
coarse grained molecular dynamics (CGMD) simulations. To obtain statistically meaningful analysis of TM helix
interactions, large (N ca. 100) ensembles of CGMD simulations are needed. To facilitate the running and analysis of
such ensembles of simulations, we have developed Sidekick, an automated pipeline software for performing high
throughput CGMD simulations of a-helical peptides in lipid bilayer membranes. Through an end-to-end approach,
which takes as input a helix sequence and outputs analytical metrics derived from CGMD simulations, we are able to
predict the orientation and likelihood of insertion into a lipid bilayer of a given helix of a family of helix sequences. We
illustrate this software via analyses of insertion into a membrane of short hydrophobic TM helices containing a single
cationic arginine residue positioned at different positions along the length of the helix. From analyses of these
ensembles of simulations, we estimate apparent energy barriers to insertion which are comparable to experimentally
determined values. In a second application, we use CGMD simulations to examine the self-assembly of dimers of TM
helices from the ErbB1 receptor tyrosine kinase and analyze the numbers of simulation repeats necessary to obtain
convergence of simple descriptors of the mode of packing of the two helices within a dimer. Our approach offers a
proof-of-principle platform for the further employment of automation in large ensemble CGMD simulations of
membrane proteins. © 2014 American Chemical Society.

Funding details

Funding number Funding sponsor Acronym

Wellcome Trust BBSRC

Wellcome Trust

ISSN: 15499618 DOI: 10.1021/ct500003g
CODEN: JCTCC Document Type: Article
Source Type: Journal Publisher: American Chemical Society

Original language: English

References (7 1) View in search results format >

All Export (@) Print X E-mail Save to PDF  Create bibliography

Metrics @ View all metrics >

12 Citations in Scopus

86th Percentile

1.67 Field-Weighted

Citation Impact

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 12 documents

LAMMPS integrated materials
engine (LIME) for efficient
automation of particle-based
simulations: Application to
equation of state generation

Barnes, B.C., Leiter, K.W.,
Becker, R.

(2017) Modelling and Simulation
in Materials Science and
Engineering

High-Throughput Simulations
Reveal Membrane-Mediated
Effects of Alcohols on MscL
Gating

Melo, M.N., Arnarez, C. ,
Sikkema, H.

(2017) Journal of the American
Chemical Society

TMDOCK: An Energy-Based
Method for Modeling a-Helical
Dimers in Membranes

Lomize, A.L., Pogozheva, I.D.
(2017) Journal of Molecular
Biology

View all 12 citing documents

Inform me when this document
is cited in Scopus:

Set citation alert > | | Set citation feed »

broaigeq pA 1P6 |ufeLUSIONY] [2|FWIC NUIAGL2IA INF|9A2IY KebozlfolA

AIEM Wefgqyry’ citsriou guq 21wl bgbele g1 To16 SC MK

prondps fo Aon pA T COKE



https://core.ac.uk/display/300444619?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fct500003g&locationID=1&categoryID=4&eid=2-s2.0-84900524866&issn=15499618&linkType=TemplateLinking&year=2014&zone=outwardlinks&origin=recordpage&dig=728be91f0afdbbc007a5e2bab5c7832a&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fct500003g&locationID=1&categoryID=4&eid=2-s2.0-84900524866&issn=15499618&linkType=ViewAtPublisher&year=2014&origin=recordpage&dig=21a61a951d81505ce310ef2bd3a5e751&recordRank=
https://www.scopus.com/sourceid/5100155074?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=9739378300&amp;eid=2-s2.0-84900524866
https://www.scopus.com/authid/detail.uri?authorId=56159614700&amp;eid=2-s2.0-84900524866
https://www.scopus.com/authid/detail.uri?authorId=37036983300&amp;eid=2-s2.0-84900524866
https://www.scopus.com/authid/detail.uri?authorId=56160041600&amp;eid=2-s2.0-84900524866
https://www.scopus.com/authid/detail.uri?authorId=7103092068&amp;eid=2-s2.0-84900524866
mailto:mark.sansom@bioch.ox.ac.uk
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=00e922cb3b8e663658ecc55198ec7823&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84900524866%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84900524866
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85020880293&citeCnt=12&noHighlight=false&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57169733500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=51864159000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55574191681&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85013499843&citeCnt=12&noHighlight=false&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=14827313700&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=25026748200&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57193390840&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84994494364&citeCnt=12&noHighlight=false&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=6701852038&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=6602976306&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&src=s&origin=recordpage
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-84900524866&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84900524866

Lindahl, E., Sansom, M.S. Primary and secondary dimer
interfaces of the fibroblast
growth factor receptor 3
transmembrane domain:
Characterization via multiscale
molecular dynamics simulations

Membrane proteins: molecular dynamics simulations

(2008) Current Opinion in Structural Biology, 18 (4), pp. 425-431. Cited 194 times.
doi: 10.1016/j.sbi.2008.02.003

View at Publisher Reddy, T., Manrique, S. , Buyan,
A
Freddolino, P.L., Arkhipov, A.S., Larson, S.B., McPherson, A., Schulten, K. (2014) Biochemistry
Molecular dynamics simulations of the complete satellite tobacco mosaic virus Transmembrane helix dynamics
of bacterial chemoreceptors
(2006) Structure, 14 (3), pp. 437-449. Cited 232 times. supports a piston model of
doi: 10.1016/j.str.2005.11.014 signalling
Hall, B.A., Armitage, J.P.,

View at Publisher
Sansom, M.S.P.

(2011) PLoS Computational
Schifer, L.V., De Jong, D.H., Holt, A., Rzepiela, A.J., De Vries, A.H., Poolman, B., Killian, J.A,, (...), Marrink, S.J. Biology

Lipid packing drives the segregation of transmembrane helices into disordered lipid domaipg, i madglimsrbings

. . . ) ) interactions with coarse-grained
(2011) Proceedings of the National Academy of Sciences of the United States of America, 108 (4), pp. 1343-1348. C{W?ﬁj SR 5imess

http://www.pnas.org/content/108/4/1343 full.pdf+html

doi: 10.1073/pnas.1009362108 Hall, B.A. , Chetwynd, A.P.,
Sansom, M.S.P.
View at Publisher (2011) Biophysical Journal

View all related documents based
Johansson, A.C.V., Lindahl, E. on references
Protein contents in biological membranes can explain abnormal solvation of charged and P,?-laJ residues ,
ind more related documents in

(2009) Proceedings of the National Academy of Sciences of the United States of America, 106 (37), pp. 15684—1568§F%Pesdb$§%?n?gsz.

http://www.pnas.org/content/106/37/15684.full.pdf
doi: 10.1073/pnas.0905394106

Authors >
View at Publisher

Dror, R.O., Jensen, M.@., Borhani, D.W., Shaw, D.E.

Perspectives on: Molecular dynamics and computational methods Exploring atomic resolution physiology on a femtosecond t
timescale using molecular dynamics simulations

(2010) Journal of General Physiology, 135 (6), pp. 555-562. Cited 88 times.
http://igp.rupress.org/content/135/6/555.full.pdf+html
doi: 10.1085/jgp.200910373

View at Publisher

Stansfeld, P.J., Sansom, M.S.P.
From coarse grained to atomistic: A serial multiscale approach to membrane protein simulations

(2011) Journal of Chemical Theory and Computation, 7 (4), pp. 1157-1166. Cited 115 times.
doi: 10.1021/ct100569y

View at Publisher

Sansom, M.S.P., Scott, K.A., Bond, P.J.
Coarse-grained simulation: A high-throughput computational approach to membrane proteins

(2008) Biochemical Society Transactions, 36 (1), pp. 27-32. Cited 80 times.
doi: 10.1042/BST0360027

View at Publisher

Chetwynd, A.P., Scott, K.A., Mokrab, Y., Sansom, M.S.P.
CGDB: A database of membrane protein/lipid interactions by coarse-grained molecular dynamics simulations

(2008) Molecular Membrane Biology, 25 (8), pp. 662-669. Cited 27 times.
doi: 10.1080/09687680802446534

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-49549083949&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-49549083949&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.sbi.2008.02.003&locationID=3&categoryID=4&eid=2-s2.0-49549083949&issn=0959440X&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=eea6ef94f9bbef1f5338bf816c414970&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33644848399&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-33644848399&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.str.2005.11.014&locationID=3&categoryID=4&eid=2-s2.0-33644848399&issn=09692126&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=771ecc032ee979d47c3fb7feae0fa9ea&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79952153989&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-79952153989&src=s&origin=reflist&refstat=core
http://www.pnas.org/content/108/4/1343.full.pdf+html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1073%2fpnas.1009362108&locationID=3&categoryID=4&eid=2-s2.0-79952153989&issn=00278424&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=4aacb3b1e3e7aaabd77babc9e04d776e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-70349436810&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-70349436810&src=s&origin=reflist&refstat=core
http://www.pnas.org/content/106/37/15684.full.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1073%2fpnas.0905394106&locationID=3&categoryID=4&eid=2-s2.0-70349436810&issn=00278424&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=ac8bb15a7de29b5d9ea16471e11d3e3a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-77953080085&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-77953080085&src=s&origin=reflist&refstat=core
http://jgp.rupress.org/content/135/6/555.full.pdf+html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1085%2fjgp.200910373&locationID=3&categoryID=4&eid=2-s2.0-77953080085&issn=00221295&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=bef7735ae8e4768ee1d3bd1f9ee7ffc7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79954524314&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-79954524314&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fct100569y&locationID=3&categoryID=4&eid=2-s2.0-79954524314&issn=15499618&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=5f94a281c0889ac517c4d72b10fe658e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-39449131104&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-39449131104&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1042%2fBST0360027&locationID=3&categoryID=4&eid=2-s2.0-39449131104&issn=03005127&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=83f1bf985e08744bea12d5e0afd8136c&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-57049124381&origin=reflist&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84900524866&refeid=2-s2.0-57049124381&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f09687680802446534&locationID=3&categoryID=4&eid=2-s2.0-57049124381&issn=09687688&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=fd31ee33db29d6008db06e6c11232bb5&recordRank=
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84892774971&citeCnt=12&noHighlight=false&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7102585980&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57195564064&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=37036983300&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-80055068611&citeCnt=12&noHighlight=false&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=9739378300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7202698796&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7103092068&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-79959696225&citeCnt=12&noHighlight=false&sort=plf-f&src=s&st1=Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics&st2=&sid=c1dc8eaecde932dab0cb14d9086805c0&sot=b&sdt=b&sl=79&s=TITLE%28Sidekick+for+membrane+simulations%3a+Automated+ensemble+molecular+dynamics%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=9739378300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=23988624300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7103092068&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84900524866&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84900524866&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments

