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Dehalogenase E (DehE) is a non-stereospecific enzyme produced by the soil bacterium, Rhizobium sp. RC1. Till
now, the catalytic mechanism of DehE remains unclear although several literature concerning its structure and
function are available. Since DehE is non-stereospecific, the enzyme was hypothesized to follow a ‘direct attack
mechanism’ for the catalytic breakdown of a haloacid . For a molecular insight, the DehE modelled structure was
site . The ideal position of DehE

residues that allowed a direct attack mechanism was then assessed via molecular dynamics (MD) simulation. It was

docked in silico with the substrate 2-chloropropionic acid (2CP) in the active

revealed that the essential catalytic water was hydrogen bonded to the ‘water-bearer’, Asn114, at a relatively constant
distance of ~2.0 A after 50 ns. The same water molecule was also closely sited to the catalytic Asp189 at an average
distance of ~2.0 A, signifying the imperative role of the latter to initiate proton abstraction for water activation. This
reaction was crucial to promote a direct attack on the a-carbon of 2CP to eject the halide ion. The water molecule was
oriented favourably towards the a-carbon of 2CP at an angle of ~75° mirrored by the formation of stable enzyme-
substrate orientations throughout the simulation. The data therefore substantiated that the degradation of a

haloacid by DehE followed a ‘direct attack mechanism’. Hence, this study offers valuable information into future
advancements in the engineering of haloacid dehalogenases with improved activity and selectivity, as well as
functionality in solvents other than water. © 2019 Elsevier Inc.

SciVal Topic Prominence ®
Topic: Hydrolases | Enzymes | Haloalkane dehalogenases
Prominence percentile:  81.542 ®

Chemistry database information @

Substances

A

Cl (o]

—~

HsC OH

Author keywords

(Catalytic mechanism) ( Dehalogenase E (DehE)) ( Haloacid ) (Molecular docking) (Molecular dynamics (MD))

Metrics @

0 Citations in Scopus

0 Field-Weighted

Citation Impact

X

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Set citation feed >

Related documents

Identification of functional
residues essential for
dehalogenation by the non-
stereospecific a-haloalkanoic acid
dehalogenase from Rhizobium
sp. RC1

Hamid, A.A.A. , Tengku Abdul
Hamid, T.H. , Wahab, R.A.
(2015) Journal of Basic
Microbiology

An S188V mutation alters
substrate specificity of non-
stereospecific a-haloalkanoic acid
dehalogenase e (DehE)

Hamid, A.AA. , Hamid, TH.T.A.,
Wahab, R.A.
(2015) PLoS ONE

Interactions of non-natural
halogenated substrates with D-
specific dehalogenase (DehD)
mutants using in silico studies

Sudi, I.Y., Shamsir, M.S. ,
Jamaluddin, H.

(2014) Biotechnology and
Biotechnological Equipment


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jmgm.2019.05.003&locationID=1&categoryID=4&eid=2-s2.0-85065668944&issn=10933263&linkType=TemplateLinking&year=2019&zone=outwardlinks&origin=recordpage&dig=e562980a467808f50b3cf1d95c5074ed&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jmgm.2019.05.003&locationID=1&categoryID=4&eid=2-s2.0-85065668944&issn=10933263&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=d4779b5c597c9c05aac844135eaaab5a&recordRank=
https://www.scopus.com/sourceid/24621?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57208740767&amp;eid=2-s2.0-85065668944
https://www.scopus.com/authid/detail.uri?authorId=57201281004&amp;eid=2-s2.0-85065668944
https://www.scopus.com/authid/detail.uri?authorId=10240240100&amp;eid=2-s2.0-85065668944
https://www.scopus.com/authid/detail.uri?authorId=55932496800&amp;eid=2-s2.0-85065668944
https://www.scopus.com/authid/detail.uri?authorId=57206737575&amp;eid=2-s2.0-85065668944
https://www.scopus.com/authid/detail.uri?authorId=55907062800&amp;eid=2-s2.0-85065668944
mailto:azzmer@iium.edu.my
https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85065668944&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85065668944
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84923776346&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36011657500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55932496800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24449500900&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84929485441&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36011657500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35203242300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24449500900&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84912523501&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=37010097000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=8265592000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=16312441800&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065668944&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments

Rhizobium sp. RC1

Indexed keywords

Engineering (Carbon) (Catalysis) (Enzymes) (Hydrogen bonds) (Molecular dynamics) (Reaction kinetics)
controlled terms:

Engineering (Catalytic mechanisms) ( Dehalogenase ) ( Haloacid ) (Molecular docking)

uncontrolled terms Rhizobium sp. rel

Engineering main

heading:

Funding details

Funding sponsor Funding number Acronym

Ministry of Higher Education, Malaysia FRGS15-208-0449

Funding text

We thank the Ministry of Higher Education (MOHE), Malaysia for funding this research under the Fundamental
Research Grant Scheme ( FRGS15-208-0449 ) and to Assoc. Prof. Dr. Shafida Abd. Hamid for valuable insights and
comment regarding Nucleophilic Substitution Reaction. Appendix A

ISSN: 10933263 DOI: 10.1016/j.jmgm.2019.05.003

CODEN: JMGMF PubMed ID: 31103914

Source Type: Journal Document Type: Article

Original language: English Publisher: Elsevier Inc.

References (29) View in search results format »

1 Duffell, S., Lock, E.A.

Re-evaluation of archival material for neuronal cell injury produced by L-2-
chloropropionic acid in the rat brain

(2004) NeuroToxicology, 25 (6), pp. 1031-1040. Cited 4 times.
www.elsevier.com/inca/publications/store/6/2/1/3/5/5
doi: 10.1016/j.neuro.2004.01.009

View at Publisher

2 Aam, B.B., Fonnum, F.
(+)-2-Chloropropionic acid elevates reactive oxygen species formation in human
neutrophil granulocytes

(2006) Toxicology, 228 (2-3), pp. 124-134. Cited 8 times.
doi: 10.1016/j.tox.2006.08.024

View at Publisher

3 Leigh, J.A, Skinner, AJ., Cooper, R.A.

Partial purification, stereospecificity and stoichiometry of three dehalogenases from a
Rhizobium species (Open Access)

(1988) FEMS Microbiology Letters, 49 (3), pp. 353-356. Cited 39 times.
doi: 10.1111/j.1574-6968.1988.tb02756.x

View all related documents based
on references

Find more related documents in
Scopus based on:

Authorsy Keywords >


https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f31103914&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=28ee66c3cccb838a712dfed43f16b6dc
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=c4859d10bd4c74f9252be40d88fd7de8&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85065668944%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85065668944
https://www.scopus.com/record/display.uri?eid=2-s2.0-5044224559&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-5044224559&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/inca/publications/store/6/2/1/3/5/5
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.neuro.2004.01.009&locationID=3&categoryID=4&eid=2-s2.0-5044224559&issn=0161813X&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=338c790123fbdef415802122504c6af8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33750693109&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-33750693109&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.tox.2006.08.024&locationID=3&categoryID=4&eid=2-s2.0-33750693109&issn=0300483X&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=229efa83303bb151b2827000f7bfebc1&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0010374801&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0010374801&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2fj.1574-6968.1988.tb02756.x&locationID=3&categoryID=4&eid=2-s2.0-0010374801&issn=15746968&linkType=ViewAtPublisher&year=1988&origin=reflist&dig=8734b8dc112f9b6007543ba36f48194f&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065668944&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065668944&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065668944&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

10

View at Publisher

Schmidberger, J.W., Wilce, J.A., Weightman, A.J., Whisstock, J.C., Wilce, M.C.J.

The Crystal Structure of Dehl Reveals a New a-Haloacid Dehalogenase Fold and
Active-Site Mechanism

(2008) Journal of Molecular Biology, 378 (1), pp. 284-294. Cited 40 times.
doi: 10.1016/j.jmb.2008.02.035

View at Publisher

Hamid, A.A.A., Wong, E.L., Joyce-Tan, K.H., Shamsir, M.S., Hamid, T.H.T.A., Huyop, F.

Molecular modelling and functional studies of the non-stereospecific a-haloalkanoic
acid dehalogenase (DehE) from Rhizobium sp. rcl and its association with 3-
chloropropionic acid (B-Chlorinated Aliphatic acid)

(2013) Biotechnology and Biotechnological Equipment, 27 (2), pp. 3725-3736. Cited 13 times.
http://www.diagnosisp.com/dp/journals/view_pdf.php?
journal_id=1&archive=0&issue_id=44&article_id=1451&PHPSESSID=050u7pkv7 m8dusfvrkbfk64kcl
doi: 10.5504/bbeq.2012.0142

View at Publisher

Park, C., Kurihara, T., Yoshimura, T., Soda, K., Esaki, N.
A new DL-2-haloacid dehalogenase acting on 2-haloacid amides: Purification,
characterization, and mechanism

(2003) Journal of Molecular Catalysis B: Enzymatic, 23 (2-6), pp. 329-336. Cited 12 times.

www.elsevier.com/locate/molcatb
doi: 10.1016/51381-1177(03)00096-1

View at Publisher

Hill, K.E., Marchesi, J.R., Weightman, A.J.
Investigation of two evolutionarily unrelated halocarboxylic acid dehalogenase gene
families

(1999) Journal of Bacteriology, 181 (8), pp. 2535-2547. Cited 83 times.

View at Publisher

Sudi, 1.Y., Azzar Abdul Hamid, A., Shamsir, M.S., Jamaluddin, H., Wahab, R.A., Huyop, F.

Insights into the stereospecificity of the d-specific dehalogenase from Rhizobium sp.
RC1 toward D-and L-2-chloropropionate (Open Access)

(2014) Biotechnology and Biotechnological Equipment, 28 (4), pp. 608-615. Cited 4 times.
http://www.tandfonline.com/doi/pdf/10.1080/13102818.2014.937907
doi: 10.1080/13102818.2014.937907

View at Publisher

Hamid, A.A.A., Hamid, T.H.T.A., Wahab, R.A., Omar, M.S.S., Huyop, F.

An S188V mutation alters substrate specificity of non-stereospecific a-haloalkanoic
acid dehalogenase e (DehE) (Open Access)

(2015) PLoS ONE, 10 (3), art. no. €0121687. Cited 7 times.
http://www.plosone.org/article/fetchObject.action?
uri=info:doi/10.1371/journal.pone.0121687&representation=PDF
doi: 10.1371/journal.pone.0121687

View at Publisher

Wang, Y., Feng, Y., Cao, X,, Liu, Y., Xue, S.
Insights into the molecular mechanism of dehalogenation catalyzed by D-2-haloacid


https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2fj.1574-6968.1988.tb02756.x&locationID=3&categoryID=4&eid=2-s2.0-0010374801&issn=15746968&linkType=ViewAtPublisher&year=1988&origin=reflist&dig=8734b8dc112f9b6007543ba36f48194f&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-41149165092&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-41149165092&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jmb.2008.02.035&locationID=3&categoryID=4&eid=2-s2.0-41149165092&issn=00222836&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=e9176e004b0356fbfde036b67871ab01&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84876433473&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84876433473&src=s&origin=reflist&refstat=core
http://www.diagnosisp.com/dp/journals/view_pdf.php?journal_id=1&archive=0&issue_id=44&article_id=1451&PHPSESSID=o50u7pkv7m8dusfvrkbfk64kc1
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.5504%2fbbeq.2012.0142&locationID=3&categoryID=4&eid=2-s2.0-84876433473&issn=13102818&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=881ad1edecc419996fb6af3cdea3bc0d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0041932474&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0041932474&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/molcatb
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1381-1177%2803%2900096-1&locationID=3&categoryID=4&eid=2-s2.0-0041932474&issn=13811177&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=5b36a5be7083683fa52b40f861c153b2&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0032909021&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0032909021&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fjb.asm.org%2fcgi%2freprint%2f181%2f8%2f2535&locationID=3&categoryID=4&eid=2-s2.0-0032909021&issn=00219193&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=8441c2b9c51aaf7705ef9fdfae7b9bdc&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84910080739&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84910080739&src=s&origin=reflist&refstat=core
http://www.tandfonline.com/doi/pdf/10.1080/13102818.2014.937907
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f13102818.2014.937907&locationID=3&categoryID=4&eid=2-s2.0-84910080739&issn=13102818&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=f0b816a58d2a7ec0aceeb9850c15468e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84929485441&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84929485441&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info:doi/10.1371/journal.pone.0121687&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0121687&locationID=3&categoryID=4&eid=2-s2.0-84929485441&issn=19326203&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=a393ab2c5e3a8ecad53532791354aae3&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85041004274&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=

11

12

13

14

15

16

17

dehalogenase from crystal structures (Open Access)

(2018) Scientific Reports, 8 (1), art. no. 1454. Cited 4 times.
www.nature.com/srep/index.html
doi: 10.1038/s41598-017-19050-x

View at Publisher

Nardi-Dei, V., Kurihara, T., Park, C., Esaki, N., Soda, K.
Bacterial DL-2-haloacid dehalogenase from Pseudomonas sp. strain 113: Gene cloning
and structural comparison with D- and L-2-haloacid dehalogenases (Open Access)

(1997) Journal of Bacteriology, 179 (13), pp. 4232-4238. Cited 52 times.

http://jb.asm.org/
doi: 10.1128/j b.179.13.4232-4238.1997

View at Publisher

Adamu, A., Wahab, R.A., Shamsir, M.S., Aliyu, F., Huyop, F.
DecipherinE the catalytic amino acid residues of L-2-haloacid dehalogenase (DehL)
from Rhizobium sp. RC1: An in silico analysis

(2017) Computational Biology and Chemistry, 70, pp. 125-132. Cited 2 times.
doi: 10.1016/j.compbiolchem.2017.08.007

View at Publisher

Barth, P.T., Bolton, L., Thomson, J.C.
Cloning and partial sequencing of an operon encoding two Pseudomonas putida
haloalkanoate dehalogenases of opposite stereospecificity (Open Access)

(1992) Journal of Bacteriology, 174 (8), pp. 2612-2619. Cited 47 times.
doi: 10.1128/jb.174.8.2612-2619.1992

View at Publisher

Liu, J.-Q., Kurihara, T., Hasan, A.K.M.Q., Nardi-Dei, V., Koshikawa, H., Esaki, N., Soda, K.
Purification and characterization of thermostable and nonthermostable 2- haloacid
dehalogenases with different stereospecificities from Pseudomonas sp. strain YL

(1994) Applied and Environmental Microbiology, 60 (7), pp. 2389-2393. Cited 70 times.

Weightman, A.J., Weightman, A.L., Slater, J.H.
Stereospecificity of 2-monochloropropionate dehalogenation by the two dehalogenases
of Pseudomonas putida PP3: Evidence for two different dehalogenation mechanisms

(1982) Journal of General Microbiology, 128 (8), pp. 1755-1762. Cited 78 times.

View at Publisher

Biasini, M., Bienert, S., Waterhouse, A., Arnold, K., Studer, G., Schmidt, T., Kiefer, F., (...), Schwede, T.

SWISS-MODEL: Modelling protein tertiary and quaternary structure using
evolutionary information (Open Access)

(2014) Nucleic Acids Research, 42 (W1), pp. W252-W258. Cited 2416 times.
http://nar.oxfordjournals.org/
doi: 10.1093/nar/gku340

View at Publisher

Kim, S., Thiessen, P.A., Bolton, E.E., Chen, J., Fu, G., Gindulyte, A, Han, L., (...), Bryant, S.H.
PubChem substance and compound databases (Open Access)

(2016) Nucleic Acids Research, 44 (D1), pp. D1202-D1213. Cited 946 times.


https://www.scopus.com/record/display.uri?eid=2-s2.0-85041004274&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-85041004274&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.nature.com/srep/index.html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fs41598-017-19050-x&locationID=3&categoryID=4&eid=2-s2.0-85041004274&issn=20452322&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=93e8fac06da9ac5609fae2ae691da987&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0030760868&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0030760868&src=s&origin=reflist&refstat=core
http://jb.asm.org/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1128%2fjb.179.13.4232-4238.1997&locationID=3&categoryID=4&eid=2-s2.0-0030760868&issn=00219193&linkType=ViewAtPublisher&year=1997&origin=reflist&dig=64a284fd7cbccd5184fcce867f0cf3ac&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85028595071&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-85028595071&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.compbiolchem.2017.08.007&locationID=3&categoryID=4&eid=2-s2.0-85028595071&issn=14769271&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=0237f405b57fe7925982964c98fb86e6&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0026762899&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0026762899&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1128%2fjb.174.8.2612-2619.1992&locationID=3&categoryID=4&eid=2-s2.0-0026762899&issn=00219193&linkType=ViewAtPublisher&year=1992&origin=reflist&dig=6ed8569cd570587d35d06a84112c15c7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0028225786&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0028225786&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-0019915696&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0019915696&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.1099%2f00221287-128-8-1755&locationID=3&categoryID=4&eid=2-s2.0-0019915696&issn=00221287&linkType=ViewAtPublisher&year=1982&origin=reflist&dig=71228db33fbf7f988d009e41ca61f72e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84904815625&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84904815625&src=s&origin=reflist&refstat=core
http://nar.oxfordjournals.org/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1093%2fnar%2fgku340&locationID=3&categoryID=4&eid=2-s2.0-84904815625&issn=13624962&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=325dab7b173b301c8fccc1d065b5f1ac&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84979586933&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84979586933&src=s&origin=reflist&refstat=core
http://nar.oxfordjournals.org/

18

19

20

21

22

23

24

http://nar.oxfordjournals.or
doi: 10.1093/nar/gkv951

View at Publisher

Berman, H.M., Westbrook, J., Feng, Z., Gilliland, G., Bhat, T.N., Weissig, H., Shindyalov, I.N., (...), Bourne,
P.E.

The Protein Data Bank

(2000) Nucleic Acids Research, 28 (1), pp. 235-242. Cited 20453 times.

View at Publisher

Morris, G.M., Ruth, H., Lindstrom, W., Sanner, M.F., Belew, R.K., Goodsell, D.S., Olson, A.J.

Software news and updates AutoDock4 and AutoDockTools4: Automated docking with
selective receptor flexibility (Open Access)

(2009) Journal of Computational Chemistry, 30 (16), pp. 2785-2791. Cited 6171 times.
http://www3.interscience.wiley.com/cgi-bin/fulltext/122365050/PDFSTART
doi: 10.1002/jcc.21256

View at Publisher

Hamid, A.A.A., Tengku Abdul Hamid, T.H., Wahab, R.A., Huyop, F.

Identification of functional residues essential for dehalogenation by the non-
stereospecific a-haloalkanoic acid dehalogenase from Rhizobium sp. RC1

(2015) Journal of Basic Microbiology, 55 (3), pp. 324-330. Cited 6 times.
www.interscience.wiley.com/jpages/0233-111X
doi: 10.1002/jobm.201300526

View at Publisher

Van Der Spoel, D., Lindahl, E., Hess, B., Groenhof, G., Mark, A.E., Berendsen, H.J.C.
GROMACS: Fast, flexible, and free

(2005) Journal of Computational Chemistry, 26 (16), pp. 1701-1718. Cited 7096 times.
doi: 10.1002/jcc.20291

View at Publisher

Schiittelkopf, A.W., Van Aalten, D.M.F.

PRODRG: A tool for high-throughput crystallography of protein-ligand complexes
(Open Access)

(2004) Acta Crystallographica Section D: Biological Crystallography, 60 (8), pp. 1355-1363. Cited 3113 times.
doi: 10.1107/S0907444904011679

View at Publisher

Meng, X.-Y., Zhang, H.-X., Mezei, M., Cui, M.
Molecular docking: A powerful approach for structure-based drug discovery
(2011) Current Computer-Aided Drug Design, 7 (2), pp. 146-157. Cited 368 times.

http://www.benthamdirect.org/pages/all_b_bypublication.php
doi: 10.2174/157340911795677602

View at Publisher

Kurihara, T.

A mechanistic analysis of enzymatic degradation of organohalogen compounds
(Open Access)

(2011) Bioscience, Biotechnology and Biochemistry, 75 (2), pp. 189-198. Cited 15 times.


https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84979586933&src=s&origin=reflist&refstat=core
http://nar.oxfordjournals.org/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1093%2fnar%2fgkv951&locationID=3&categoryID=4&eid=2-s2.0-84979586933&issn=13624962&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=c0086a223c59ed4d862a8265f460b8eb&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0033954256&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0033954256&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.1093%2fnar%2f28.1.235&locationID=3&categoryID=4&eid=2-s2.0-0033954256&issn=03051048&linkType=ViewAtPublisher&year=2000&origin=reflist&dig=998220f41a48ce25644fed97467d6949&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-70349932423&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-70349932423&src=s&origin=reflist&refstat=core
http://www3.interscience.wiley.com/cgi-bin/fulltext/122365050/PDFSTART
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjcc.21256&locationID=3&categoryID=4&eid=2-s2.0-70349932423&issn=01928651&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=78ea699bd0787c19ab2d47a1623aac8d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84923776346&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84923776346&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.interscience.wiley.com/jpages/0233-111X
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjobm.201300526&locationID=3&categoryID=4&eid=2-s2.0-84923776346&issn=15214028&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=131fd4bbe975b5da73bbf2df061708d8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-27344454932&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-27344454932&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjcc.20291&locationID=3&categoryID=4&eid=2-s2.0-27344454932&issn=01928651&linkType=ViewAtPublisher&year=2005&origin=reflist&dig=12f19b29ed1e1231d549ea204c94afec&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-7544226311&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-7544226311&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1107%2fS0907444904011679&locationID=3&categoryID=4&eid=2-s2.0-7544226311&issn=09074449&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=005b134a071e4583150cf97c7019f06a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79959224583&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-79959224583&src=s&origin=reflist&refstat=core
http://www.benthamdirect.org/pages/all_b_bypublication.php
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2174%2f157340911795677602&locationID=3&categoryID=4&eid=2-s2.0-79959224583&issn=18756697&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=6c22d0b5abd6f2a1253dbe64f7021a6f&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79952125741&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-79952125741&src=s&origin=reflist&refstat=core
http://www.jstage.jst.go.jp/article/bbb/75/2/189/_pdf

http://www.jstage.jst.go.jp/article/bbb/75/2/189/ pdf
doi: 10.1271/bbb.100746

View at Publisher

25 Petsko, G.A,, Ringe, D.
Protein Structure and Function
(2004) . Cited 380 times.
New Sci. Press Ltd.

26 Takashi, N., Yamaguchi, A., Kondo, H., Watanabe, H., Kurihara, T., Esaki, N., Hirono, S., (...), Tanaka, S.

Roles of K151 and D180 in L-2-haloacid dehalogenase from pseudomonas sp. YL:
Analysis by molecular dynamics and Ab initio fragment molecular orbital calculations

(2009) Journal of Computational Chemistry, 30 (16), pp. 2625-2634. Cited 18 times.
http://www3.interscience.wiley.com/cgi-bin/fulltext/122327156/PDFSTART
doi: 10.1002/jcc.21273

View at Publisher

27 Wang, Y., Feng, Y., Cao, X,, Liu, Y., Xue, S.

Insights into the molecular mechanism of dehalogenation catalyzed by D-2-haloacid
dehalogenase from crystal structures (Open Access)

(2018) Scientific Reports, 8 (1), art. no. 1454. Cited 4 times.
www.nature.com/srep/index.html|
doi: 10.1038/s41598-017-19050-x

View at Publisher

28 Zhen,Y., Qin, G., Luo, C,, Jiang, H., Yu, K., Chen, G.

Exploring the RING-catalyzed ubiquitin transfer mechanism by MD and QM/MM
calculations (Open Access)

(2014) PLoS ONE, 9 (7), art. no. e101663. Cited 5 times.
http://www.plosone.org/article/fetchObject.action?

uri=info%3Adoi%2F10.1371%2Fjournal.pone.0101663&representation=PDF
doi: 10.1371/journal.pone.0101663

View at Publisher

29 Hamid, T.H.T.A., Hamid, A.A.A., Huyop, F.
A review on non-stereospecific haloalkanoic acid dehalogenases

(2011) African Journal of Biotechnology, 10 (48), pp. 9725-9736. Cited 9 times.
http://www.academicjournals.org/A]B/PDF/pdf2011/29Aug/Hamid%20et%20al.pdf

View at Publisher

O Abdul Hamid, A.A.; Department of Biotechnology, Kulliyyah of Science, International Islamic University Malaysia
(I1UM), Bandar Indera Mahkota, Kuantan, Pahang, Malaysia; email:azzmer@iium.edu.my
© Copyright 2019 Elsevier B.V., All rights reserved.

¢ Backtoresults | 1 of 1 A Top of page

About Scopus Language Customer Service

What is Scopus A ARGRICEIVEE 2D Help


http://www.jstage.jst.go.jp/article/bbb/75/2/189/_pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1271%2fbbb.100746&locationID=3&categoryID=4&eid=2-s2.0-79952125741&issn=09168451&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=1604ee8e4c45de062d9825ae312a35c8&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-0842271085&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-70350026246&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-70350026246&src=s&origin=reflist&refstat=core
http://www3.interscience.wiley.com/cgi-bin/fulltext/122327156/PDFSTART
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjcc.21273&locationID=3&categoryID=4&eid=2-s2.0-70350026246&issn=01928651&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=fa469692f61544ec5635ed511fa51b42&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85041004274&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-85041004274&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.nature.com/srep/index.html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fs41598-017-19050-x&locationID=3&categoryID=4&eid=2-s2.0-85041004274&issn=20452322&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=93e8fac06da9ac5609fae2ae691da987&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84903897029&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-84903897029&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0101663&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0101663&locationID=3&categoryID=4&eid=2-s2.0-84903897029&issn=19326203&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=6c3b1479cee0ce31481cb755d8a17a53&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-80052462995&origin=reflist&sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065668944&refeid=2-s2.0-80052462995&src=s&origin=reflist&refstat=core
http://www.academicjournals.org/AJB/PDF/pdf2011/29Aug/Hamid%20et%20al.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.5897%2fAJB11.934&locationID=3&categoryID=4&eid=2-s2.0-80052462995&issn=16845315&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=c08f0df185a98ff5ca98438f84421593&recordRank=
mailto:azzmer@iium.edu.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Journal+of+Molecular+Graphics+and+Modelling&nlo=&nlr=&nls=&sid=c322d13cda15cafb5ccb34bb7b40bae0&sot=b&sdt=sisr&sl=53&s=SRCTITLE%28Journal+of+Molecular+Graphics+and+Modelling%29&ref=%28The+mechanistic+role+of+active+site+residues+in+non-stereo+haloacid+dehalogenase+E%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer

Content coverage
Scopus blog
Scopus API

Privacy matters

V)4 215 44 A ST Contact us
CIHEE| S
Pycckuin a3blk

ELSEVIER

Terms and conditions »  Privacy policy »

Copyright © Elsevier B.V x. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
use of cookies.

G RELX


https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

