Structural stability and length of I-motif of G-quartet in DNA octaplex
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INTRODUCT IONOOORecenthumanOgenomelprojectlrevealedthatlexonslencodingUproteinsfcount(]
onlyladfewlpercent, iwhi lelintrons29%CandCrepetitivelsequences50%.0 Therelarelknown(twol
typesloflrepetitivelsequences,linterspersediandftandem.ForCexample, OtheOformerCisiknown(
aslLINECandOSINE. OTheOlatterexamp lelisfoundUindalhumanOte lomericUsequenceldd (TTAGGG)n, [
whichOisD relevantOtolalcel l0death'. DAnotherCOexamplelisOsingledtripletirepeat,Owhichlish
relatedCtolsomeldiseases’. DUEightOrepeatslofld(ccGAGGGGAgg)UisCfounddinVNTRIoflad jacent
to0thelhumanOpseudoautosomalUtelomere.X-RayUanalysesUofUalsimplifiedIsequencel
d(gcGA[G],Agc)OwithOn=10(G1)UrevealedlthatltheleightIDNAIstrandsOformlanUoctaplexOwithl
/-motifloflG-quartets,JandOthatlitUsplitlintodtwolquadruplexeslatihigherdpotassiuml
concentration.IBasedlonOtheselstructuralUproperties,Kondolet//al.lOproposedialslippagell
mechanismOtolexplaindpolymorphismloflthelrepeatlinOhumanOgenomes®. D01t0isOnecessaryltol
confirmbthatUsimi larObehaviorloccurlevenUindallongerUsequencelwithOn>1.00InOthisOstudy, [
welstartedlX-raylanalyseslofithelsequencesiwithln=2,[B0andl40(hereafter,Oreferredlas(G2,
G3,0G4,0respectively).l

MATERIALS[ANDIMETHODSOOODNACFragments(G2, [(G3[and[G4werelsynthesizedbn[alDNAIsynthesizer(
andUpurifieddbyUHPLC. OExcessOamountdofOmixeddsaltsOwerelremovedibylgelOfiltration
chromatography.[Crystallizationlconditionsiverelsurveyedat277Kbyhethanging-dropivaporQ
diffusionOmethod, DusingUalKondolUScreenJandOMiniOScreenCforOnucleiclacids.00X-RayQ
diffractionldatalof(G2ColcrystallwereltakenlatI100Kusingsynchrotrondradiationfat(PFlin0
Tsukuba.[RecordedipatternslarelprocessedibylithelProgramHKL2000. OInCalsimi larCway, IX-rayl
datalofG2Mglcrystalverelcol lectedat(SPring-8nNishiharima.lODiffractionlpatternsiverel
processedibylthelprogramIDENZO. 000

RESULTSOANDODISCUSSIONDOOOCrystalldataloflG2CoJandlG2Mglareld i fferent, Usuggestinglthel
cationicleffect.O0Inlgeneral,[cobal tthexaminelcationslinducelalhexagonallpacking,@nwhichl
threelbase-intercalateddduplexesCaredassociated,JasOseenlinOthelG1Col0crystal*.001t0isO
difficultitolfindlanloctaplextformationlinitheG2Colcrystal . 00OnCthelotherlhand, DthelG2MgU
crystallisbbtainedlinderlconditiontontainingMg™cation,butlithelconditionalsoltontainsk
Na‘Ocation,OwhichOstabilizesOG-quartetiformation,lasOwel l0asOK Ocation.00Therefore,JitD
i1sUexpectedthatIDNAOfragmentsloflG20canIformlanloctaplexUinOthisOcrystalUform.00Basedl
on0thelsymmetrylofUG2MgUcrystal ,UtheloctaplexesUmayUbelstackedlalongUthelclaxis.00Thel
octaplexthasanCaxialOlengthlofB9A . IOWheneightloctaplexesiarelarrangediaccordingitolithel
spacelgroupsymmetrylinithefuniticell, Otwolresiduesiatibothlendsimightbelfl ippedioutlintol]
solventlregion.OOHigherOresolutionOdatalOwi I l0makelitOpossibleltolddiscussitheldetailedd
structure.[
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