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Theddegradationdofdarabinan,dadplantdcelldwalldhomoglycane,dbydB.dsubtilis in-

volvesdthedactiondofdfourdglycosyldhydrolases:dtwodextracellulardendo-alpha-

1,5-arabinanasesd (ABNs),d AbnAd andd YxiA,d andd twod cytoplasmicd alpha-L-

arabinofuranosidasesd(AFs),dAbfAdanddXsa.dABNsdaredenzymesdthatdattackdthe

alpha-1,5-L-arabinosyldlinkagesdofdarabinandbackbone,danddAFNsdspecifically

catalyzed thedhydrolysisd ofd terminald non-reducingd alpha-1,2-L-,d alpha-1,3-

L-,danddalpha-1,5-L-arabinosyldresiduesdfromddifferentdpolysaccharides.dOur

resultsdindicateddthatdAbnAdisdresponsibledfordthedmajoritydofdthedextracellu-

lardB.dsubtilis arabinanasedactivitydindliquiddmedium,dhoweverdindvitro studies

withdthedpurifieddproteinsdsuggestdthatdYxiAdhavedmoredaffinitydtodthedarabi-

nand alpha-1,5-L-arabinosyld linkagesd thandAbnA.dMoreover,d YxiAd displays

onlyd20 %dofdaminodaciddidentitydwithdAbnA,dwhichdthree-dimensionaldstruc-

turedwasdrecentlyddetermined.dConcerningd thedAFs,dalthoughdAbfAdanddXsa

shared similard biochemicald andd physicald propertiesd theyd displayedd different

specificityd towardsd arabinose-containingd polysaccharides.d Ind addition,d Xsa

shared lowd identityd (< 23 %)dwithd AbfAd fromdGeobacillusd stearothermophilus

whosedstructured isdresolved.dHere,d tod furtherdcharacterizedYxiAdanddXsadwe

useddsite-directeddmutagenesisdtodprobedresiduesdpotentiallydinvolveddindthe

catalyticdactivitydofdthedtwodenzymes.dFunctionaldcharacterizationdofdthedmu-

tantdproteinsdbydbiochemicaldstudiesdwilldbedpresenteddandddiscussed.
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Zero-trans ratesdofdsugarduptakedintodmicrobesdaredtypicallydmeasureddusing

cellsd harvested,dwashedd tod removed growthdmedia,d storedd ind nutrient-free

bufferdatd0 °Cdanddthendverydbrieflydincubateddwithdradio-labelleddsugar.dWe

studieddlactosedtransportdbydKluyveromycesdlactis CBS2359danddtwodSaccha-

romycesdcerevisiae recombinantsdexpressingdK.d lactis LAC genesd ford lactose

permeased(adprotondsymporter)danddβ-galactosidase.dFordcellsdharvestedd in

mid-fermentation,dzero-trans uptakedratesdofd14C-lactosedwered4dtod7-fold

lowerdthandlactosedconsumptiondratesdduringdfermentation,dalthoughdcondi-

tionsd(temperature,dpH,dlactosedconcentration,detc)dweredsimilar.dWeddiddnot

detectdextracellulardβ-galactosidasedactivitydthatdcoulddhelpdexplaindthisddis-

crepancy.dPre-incubationdofdthedyeastdsuspensiondwithd0.2-0.5 %dglucosedor

fructosedfordaboutd5 mindatdassaydtemperatured(20dord30 °C)dimmediatelydbe-

foredthedtransportdassaysdcauseddad2-folddincreasedindzero-trans uptakedrates.

Thedenergydchargedofdthedstarveddcellsdwasdlowd(0.5-0.6),dbutdrapidlydrosedto

> 0.9dduringdthedincubationdwithdglucose,dduedtodincreasesdindyeastdATPdlevels

andddecreasesdindADPdanddAMPdlevels.dZero-trans uptakedofd14C-maltosedbyda

brewer’sdyeastd(alsodadproton-symportdmechanism)dwasdsimilarlydincreaseddby

pre-incubationdwithdglucose.dWedconcludedthatdzero-trans uptakedassaysdper-

formed,dasdusuallyddone,dwithdstarveddyeastdsuspensions,dcandunderestimate

theduptakedcapacitydofdATP-dependentdsugardprotondsymporters.
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