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ABSTRACT

Singlenucleotidepolymorphisms(SNPs)areasourcevariationinagenome.TheAUHgenegives
guidanceabouthowtogenerateanenzymenamed3-methylglutaconyl-CoAhydratase.Mutations
in AUH gene leads to 3-Methylglutaconic aciduria type I disease. The authors used multiple
bioinformatics toolsSIFT,Provean,PolyPhen,PHD-SNP, I-Mutant,ConSurfserver,andProject
HOPEtoisolatemissenseSNPsthatshouldbedeleterioustothestructureandfunctionoftheAUH
protein.ThisresearchaimstoanalyzetheimpactofmissenseSNPsonthestructureandfunctionof
AUHprotein.Therehavebeenatotalof259MissenseSNPsobtained,ofwhich13mutationswere
identifiedasdeleterioustothestructureandfunctionoftheAUHprotein.Thisisthefirststudyin
relationtoAUHgenemissenseSNPswheremostdamagingSNPsassociatedwiththeAUHgene
wereexaminedusingcomputationalanalysis.Thisresearchcouldbeusefulindesigningspecific
medicinesfortreatmentofgenomicvariationdiseases.
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INTRodUCTIoN

ASinglenucleotidepolymorphism(SNP)isachangeofthebaseofagenome.SNPsareclosely
associatedtohumangeneticpolymorphism.ThecodingregionofhumangenomecontainsSNPsthat
aremuchimportant.AmongthesethensSNPs(missenseSNPs)arehighlysignificantduetotheirhuge
effectontheaminoacidchanging’sandagreatassociationwithmanydiseases.Functionaldifferences
couldhaveadamagingorneutralimpactontheroleandstructureofproteins(Arshadetal.,2018).

TheAUHgenealsoknownasMG-CoAhydrataseoffersdirectionsfora3-methylglutaconyl-
CoAhydrataseenzyme/proteintobeproduced.Thisenzymeisdiscoveredincellstructurescalled
mitochondria,whichconvertsfoodenergyintoaformthatcanbeusedbycells.Thisenzymeplays
significantrolewithinmitochondriainbreakingdownproteinsintosmallermoleculesthatcanbe
usedbycellstogenerateenergy(Ijlstetal.,2002).

3-methylglutaconyl-CoAhydratasedeficiencyiscausedbymutationsintheAUHgene(Ijlstetal.,
2002).Deficiencyinsidethemethylglutaconyl-CoAhydratasecauses3-Methylglutaconicaciduriatype
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Idisease(NgaLyetal.,2003).Thisisapartoftheleucinemetabolismpathway’sinbornerrors.The
3MethylglutaconicaciduriatypeI(MGA1)causesneurologicalissuessuchasmovementdisorders
andproblemswithabilitytothink(cognition)thatoccurduringchildhoodbutmaydelaythediagnosis
untiladulthood(Tavasolietal.,2017).

NumerouspreviousstudieshavemadeknownthatmissenseSNPsarelegallyresponsibleforabout
fiftypercentofmutationsthatarerelatedtomanygeneticsproblems.Astudyexaminedpolymorphisms
intheABCA1geneandcalculatedtheirharmfulimpactslikeproducingtangerdisorder.Aclosely
relatedanalysisrevealedthatpolymorphismsinSTEAP2whichtriggerprostatecancertodevelop
upregulation.Duetotheirdamagingeffectsonproteinstructuralfeatures,SNPsintheNKX2-5gene
havebeenreportedtobelinkedwithcongenitalheartdefects.ArecentstudyindicatedthatnsSNPs
maycausemalignantmelanomaintheMITFgene.(Arshadetal.,2018).

BasingonthesignificanceofAUHgeneininflammatorydiseaselike3-Methylglutaconicaciduria
typeI(MGA1)weperformedcomputationalanalysisbythehelpofmissenseSNPeffectpredictorslike
Imutant2,PolyPhen2,SIFT,ProveanandPhD-SNP.Consurfconservationmethodwasusedtofurther
evaluatelargelyharmfulnsSNPs.Toexamineprotein3DstructuresProjectHOPEtoolwasused.

Firstofall,thisstudyhasdefinedandevaluatedtheeffectsoftheSNPsthatexistintheAUH
codingareausingcomputationaltools.Therehavebeenatotalof259MissenseSNPsobtained,
ofwhichonly15mutationswereidentifiedasdeleteriousbytheSIFT,PhD-SNP,PolyPhen,
ProveanandI-mutant2andamongthese15mutations,only13werehighlyconservedbyConSurf
server.rs1425044760,rs931179337,rs775913288,rs1165561302,rs1409932485,rs148157596,
rs752044125, rs1294255949, rs755299132, rs773299021, rs748318386, rs1398261487,
rs964265074are the reference IDsofdamagingmissenseSNPsand theaminoacidchanges
areL143F,D195N,L207R,G220R,G220E,R226C,R226H,E235K,A248T,A271P,A275V,
F278S,andG324R.

SeveralpapersexplainingtheAUHgeneassociationwithdiseasearewritten.Thecomputational
analysisofmissenseSNPsintheAUHgenehavenotyetbeenanalyzed.Inthisstudy,acomputational
analysisofmissenseSNPsinAUHgenewasdonebydifferentbioinformaticstoolsandweanalyzed
themissenseSNPsofAUHgene, thatcouldperformanimportantpart incausingdiseaseusing
severalcomputationalBioinformaticssoftware.

MATeRIAL ANd MeTHodS dATA ReTRIeVAL

ThehumanAUHgeneSNPinformationwascollectedbyvisitingNCBIwebiste(https://www.ncbi.
nlm.nih.gov/snp/).ThecorrespondingAUHgenemissenseSNPswereextractedaccordingtotheir
rsIDs(Sherry,2001).

Figure1illustratestheworkflow,methodsandrepositoriesusedtoidentifypotentialfunctional
SNPswithinthehumanAUHgene.

IdeNTIFICATIoN oF dAMAGING SNPS

WewereuseddifferentinsilicotoolsinordertoseparatethedeleteriousmissenseSNPsandfor
checking the impactof theseSNPsonprotein function/structure.Thestudyanalyzesdeleterious
missenseSNPsonlyinsteadofneutralones.

SIFT (Sorting Intolerant From Tolerant)
SIFT(http://sift.jcvi.org)awebtoolwasusedtodetectthedeleteriousnsSNPsfromthetolerated
SNPsonthebaseofthesequencehomology.Arangeofvalueisusedfortheprediction(Accounting 
for Human Polymorphisms Predicted to Affect Protein Function,n.d.)(Ng&Henikoff,2001).
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