
SEQUENCES 

Amino acid sequence for a phosphoketolase enzyme from Mycobacterium gilvum Spyrl 

MTTATTAERRPLS D QD VDRLDRWWRAANYLS VGQIYLLDNPLLRTPLTREDV KPRLLG 
HWGTTPGLNFLYAHLNRAIAQRQQS TIYVTGPGHGGPGLVANAYLDGTYSEIYSDITQD 
DEGLRRLFRQFSFPGGIPSHVAPETPGSIHEGGELGYALSHAYGAAFDNPDLLVAAVVG 
DGEAETGPLATSWHSNKFVNAAKDGAVLPILHLNGYKIANPTLLARIPTDELRALMVG 
YGHHPYFFEVPDDEGGPGVDHAD AHRRFARLLDDVLDEIADI KTRAREGDES RPAWPM 
IVFRTPKGWTGPDYIDG KKTTGS WRAHQVPLS NARDT KEHLAVLS DWLS SYRPDELFD 
ADGRLLPEIAELAPSGQLRMSDNAHANGGLLLKDLRLPDFREYAVDVPAPGATVAEAT 
RVLGQWLTEVIRLNPDNFRIFGPDETAS NRLQAVYD ATD KQWNAEFFGAEVDEHLARA 
GRVVEMLSEHQCQGWLEGYLLTGRHGLFNCYEAFIHIVDSMLNQHAKWLKVTNHIPW 
RRPIAS LNYLLS S HVWRQD HNGFS HQDPGFIDHVVN KS AKVVRVYLPPDANTLLSTYD 
HCLRSRQYVNVVVSGKQPSPNFLTMEQAVAHCTRGLGIWEWAGSEELGTDPDVVLAS 
AGDIPTLEALAAADILRQHLPDLKVRFVNVVDLMRLQDS TEHPHGLPDRDFDMIFTTDR 
PIIFAYHGYPWLIHRLTYRRAGHDNLHVRGYKEEGTTTTPFDMVMLNDLDRYHLVMD 
VIDRVPSLGSTCAALRQQMAD KRIAAREYTRAHGEDIPEVKDWVWPAARESGFGTAGA 
DGASSTGGDNE (SEQ ID NO:1) 

Amino acid sequence for a phosphoketolase enzyme from Shewanella baltica 0S185 

MTQIHEINALKKYVRATNFLATS QIYLKQNVLHKRPLAHTDIKPRLLGHWGTCPGINFV 
YANINRLIVKHNRS FIYLVGPGHGFPAVQANLFMEGS LS HFYPETIPYNETGIEDICKKFS 
AAYGYPS HANPEAPGQILEGGELGYS LS VGWGAVLDNPD LIATVLIGDGEAETGPLAAS 
WYANRLVSPATSGAVLPIVHINGYKISGPTRMGRMSHEELDLEFRGLGYFPIIVDNELEE 
DIYVQMTNAMDTAYAMINDIQRRARS GEDVVKP KWPVILMRTAKGWTGVS EY KG KK 
LEGNCESHQVIVNKCATDKGHLDALDNWLASYHFQELYQMND KGELIFD ADICS LIPP K 
QLACGRQHLTYGGEVVRALTNPDLEKLSYGPEVPRGHRGYSMLKMGEWMRDAFKLN 
RD QRNLRIFS PDETYS NQLQAVFEETDRAWQWPIESWDEDMS REGRVIELLSENLLFGM 
LHGYTVTGRHGMFPTYES FS QVIS S MAD QYCKYVYAS QGVHFRKPLPSCNVVLS S LLER 
QDHNGYS HQNPS FLGAMLE KHP KITS AYLPADANS TLVYTERAYAD RD KLNILVAGKK 
ELPQWLS LEEARKQAKDGVMVWD FAS DENPDIVLAGCGDYVTQECMAS LVLIRELLPR 
VKIRFVSVTELS SDGLGSRKFKEKPWLMDEIFTQD KGVVFNYHGYPNTIKKLIFDYKGS 
RRFRIKGYEEEGSTTTPFDMGVRNGTSRYHLVIDMAYKLFQQGVIDETMHVSITTDMLQ 
RLVDHRNYIKANGVDPIEIENWIWTR (SEQ ID NO:2) 

Amino acid sequence for a phosphoketolase enzyme from Lactobacillus rhamnosus LMS2-1 

MS MDTKV KTVDYS S KEYFD KMTAYWRAANYVS VGQLYLKDNPLLERPLKS EDV KPH 
PIGHWGTIAGQNFIYTHLNRVIN KYDLNMFYIEGPGHGGQVMVS NS YLDGS YS EIYPRV 
S QD KEGM KNLFTQFS WPGGVAS HAS AQTPGSIHEGGELGYALSHATGAILDNPDVIAA 
VVTGDGETETGPLAASWFSNTFINPISDGAILPIVHMNGFKISNPTILSRKSDEDLTKYFE 
GMGWKPYFVEGDDPTKLNPEMAKVMD AAIEEIKAIQ KHARETGDTTMPHWPVIIFRS P 
KGWTGP KS WNGEPIEGS FRAHQIPIPVDAED MEHAD S LAGWLKSYHPEELFDENGKLIP 
ELAALPPKGDKRMAANPITNGGLDPKPLVLPDYRKYALDNKEHGKQIKQDMIVWSDY 
LRDLIKLNPHNFRIFGPDETMSNRLYSLFEVTNRQWLEPIKEPADQYLAPAGRIIDS QLSE 
HQSEGFNEGYTLTGRHGLFTSYEAFLRVVDS MLTQHFKWIRKAHEEPWHKAYPSLNVV 
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S TS TS FQQDHNGYTHQDPGILTHMAE KKAEYIREYLPAD ANS LLAISPKLFS S QNTVNVL 
ITS KQPRPQFYSIDEATVLANAGLKRIDWAS NDDGVEPDVVIAAAGTEPNMESLAAINLL 
HDAFPDLKIRFINVLDLLKLRSPEIDPRGLSDAEFNSYFTTD KPILFAYHGFEGLIRDIFFTR 
QNRNVLIHGYREEGDITTPFDMRVLNELDRFHLAKDVIQHVPAYAE KAAAFVQ KMDDT 
LQYHHDFIRANGEDIPEVQEWTWKSIK (SEQ ID NO:3) 

Amino acid sequence for a phosphoketolase enzyme from Lactobacillus crispatus ST1 

MAVDYDS KDYLKS VD AYWRAANYLS VG QLFLM KNPLLKTPLVAEDV KP KPIGHWGTI 
APQNFIYAHLNRVLKKYDLNMFYIEGS GHGGQVMVS NS YLDGS YTERYPEITQDEKGM 
AKLFKRFS FPGGVAS HAAPETPGS IHEGGELGYS LS HGTGAVLDNPDVIAAVEIGDGEAE 
TGPLAASWFSDKFINPIKDGAVLPILQINGFKISNPTIVSRMSDQELTEYFRGMGWDPHF 
VS VFKGGRFDGE KDPM QVHEEMAKTMDEVIEEIKAIQKHARENND ATLPHWPMIIFQC 
PKGWTGPKKDLDGNPIENSFRAHQIPIPVAQGDMEHADMLTDWLESYKPEELFNEDGSP 
KEIVTENTAKGDHRMAMNPITNGGIDPKRLNLPDYRKFALKFD KPGSVEAQDMVEWA 
KYLDEVAKLNPTTFRGFGPDES KS NRLFQLLDD QKRQWEPEVHEPNDENLAPS GRVID S 
QLSEHQDEGFLEGYVLTGRHGFFATYEAFGRVVDSMLTQHMKWLRKAKEQYWRHDY 
PS LNFVATS TVFQQDHNGYTHQDPGILTHLYEKNRPD LVHEYLPS DTNTLLAVGD KAL 
QDRECINVLVTSKQPRPQWFSIEEAKKLVDKGLGYIDWASTDKGAKPDVVFASTETEPT 
IETLAAIDILHKKFPDLKIRYINVVDVMKLMDPKDNKNGLSTEEFDRLFPKDVPVIFAWH 
GYKS MMES IWFARKRYNVHIHCYEENGDITTPFDMRVLNHLDRFDLAKD AVES ID KLK 
GKNADFISHMDDLLEKHHQYIRDNGKDMPEVTEWQWSGLK (SEQ ID NO:4) 

Amino acid sequence for a phosphoketolase enzyme from Bifidobacterium longum subsp. 
longum JDM301 

MTSPVIGTPWKKLNAPVSEEALEGVD KYWRVANYLSIGQIYLRSNPLMKEPFTREDVK 
HRLVGHWGTTPGLNFLIGHINRFIADHGQNTVIIMGPGHGGPAGTS QS YLDGTYTETFPK 
ITKDEAGLQKFFRQFSYPGGIPSHFAPETPGSIHEGGELGYALSHAYGAIMDNPS LFVPAI 
VGDGEAETGPLATGWQSNKLVNPRTDGIVLPILHLNGYKIANPTILSRISDEELHEFFHG 
MGYEPYEFVAGFDDEDHMS IHRRFAELWETIWDEICDI KAAAQTDNVHRPFYPMLIFRT 
PKGWTCPKYIDGKKTEGSWRAHQVPLAS ARDTEAHFEVLKNWLESYKPEELFDANGA 
VKDD VLAFMP KGELRIGANPNANGGVIRDD LKLPNLEDYEVKEVAEYGHGWGQLEAT 
RRLGVYTRDIIKNNPRDFRIFGPDETASNRLQASYEVTNKQWDAGYISDEVDEHMHVSG 
QVVEQLSEHQMEGFLEAYLLTGRHGIWS S YES FVHVID S MLNQHAKWLEATVREIPWR 
KPIASMNLLVS SHVWRQDHNGFSHQDPGVTSVLLNKCFHNDHVIGIYFATDANMLLAI 
AE KCY KS TN KINAIIAG KQPAATWLTLDEARAELE KGAAAWDWAS TAKNNDEAEVVL 
AAAGDVPTQEIMAASDKLKELGVKFKVVNVADLLS LQS AKENDEALTDEEFADIFTAD 
KPVLFAYHS YAHDVRGLIYDRPNHDNFNVHGYEEEGSTTTPYDMVRVNRIDRYELTAE 
ALRMID AD KYAD KIDELEKFRDEAFQFAVD KGYDHPDYTDWVYSGVNTDKKGAVTAT 
AATAGDNE (SEQ ID NO:5) 

Amino acid sequence for a phosphoketolase enzyme from Leuconostoc citreum KM20 

MADFDSKEYLELVDKWWRATNYLS AGMIFLKSNPLFSVTNTPIQAEDVKVKPIGHWGT 
ISGQTFLYAHANRLINKYDLNMFYIGGPGHGGQVMVTNAYLDGEYTEDYPEITQDLEG 
MS RLFKRFS FPGGIGS HMTAQTPGS LHEGGELGYS LS HAFGAVLDNPD QIAFAVVGDGE 
AETGPS MTSWHS TKFLNAKNDGAVLPILD LNGFKIS NPTIFS RMS DEEITKFFEGLGYS PR 
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FIENDDIHDYAAYHELAAKVLD QAIEDIQAIQ KD ARENGKYEDGTIPAWPVIIARLP KG 
WGGPTHDEDGNPIENSFRAHQVPLPLAQNKLETLS QFEDWMNSYKPEELFNADGSLKD 
ELKAIAPKGDKRMS ANPIANGGRRRGEEATDLTLPDWRQFTNDITNENRGHELPKVTQ 
NMDMTTLSNYLEEVAKLNPTSFRVFGPDETMSNRLWS LFNTTNRQWMEEVKEPNDQY 
VGPEGRIIDS QLS EHQAEGWLEGYTLTGRVGIFAS YES FLRVVDTMVTQHFKWLRHAS E 
QAWRNDYPSLNLIATSTAFQQDHNGYTHQDPGMLTHLAEKKSNFIREYLPADGNSLLA 
VQDRAFSERHKVNLIIAS KQPRQQWFTADEADELANEGLKIIDWAS TAPS GDVDITFAS S 
GTEPTIETLAALWLINQAFPEV KFRYVNVVELLRLQ KKS ES HMNDERELS D AEFN KFFQ 
AD KPVIFGFHAYEDLIESFFFERKFKGDVYVHGYREDGDITTTYDMRVYS KLDRFHQAK 
EAAEILS ANS TID QAAADTFIEKMD ATLAKHFEVTRNEGRDIEEFTDWNWS ALK (SEQ 
ID NO:6) 

Amino acid sequence for a phosphoketolase enzyme from Bradyrhizobium sp. S23321 

MNNQQQS ALS RS DLD LLD RYWRAANYLS VGQIYLLDNPLLREPLRPEHIKPRLLGHWG 
TTPGLNFIYAHLNRVIRALD LS VLYVCGPGNGGPGMVANTYLEGSYSEIYPNIARDTDG 
LRKLFRQFSFPGGIPSHAAPETPGSIHEGGELGYALVHAYGAAFDNPDLIVACVVGDGE 
AETGPLAAS WHS N KFLNPVHD GAVLPILHLNGYKIANPTVLGRMRDEEIRDLFRGFGHE 
PLFVEGDDPTLMHQAMAD AFDVAFARIRS IQQHARDGRKEIERPRWPMIVLRS PKGWT 
GPKEVDGLKVEGFWRAHQVPVAGCRENPAHLKILEDWMRS YEPEKLFD AS GALIPELQ 
ALAPEGNRRMGANPHANGGLLKKELKLPD FRS FALEVPQPGGVTGEATRELG KFLRD V 
IRLNAAERNFRIMGPDETAS NRLD AVFEETERVWMEPIEPYDVHLAQDGRVMEVLS EH 
LCQGWLEGYLLTGRHGFFS CYEAFIHIVDSMFNQHAKWLKVTRHLPWRRPIASLNYLL 
TS HVWRQDHNGFS HQDPGFVD LVAN KKADIVRIYFPPD ANTLLWIADHCLRTYNRINVI 
VAG KQPAPQWLS MQD AATHCD AGIGIWS WAGNED ATGEPHVVMACAGDVPTLETLA 
AVDLLRKALPDLKIRVVNVVDLMTLQPKEQHPHGLSDRDFDSLFTSDKPVIFAYHGYPH 
LIHRLTYNRTNHAGLHVRGFIEEGTTTTPFDMVVLNELDRYHLAIEAIERVPGLAARAA 
AVKQQFRDALIEHSHYIREHGEDMPEIRDWVWPGKTG (SEQ ID NO:7) 

Amino acid sequence for a phosphoketolase enzyme from Enterococcus faecium El 039 

MDYS S KEYFD KMTAWWRAANYLS VGQLYLKDNPLLRRTLKPEDVKKHPIGHWGTIPG 
QNFIYVHLNRVIN KYD LNMFYIEGPGHGGQVMVS NAYLD GS YTEIYPEVTEDETGMQK 
LFKRFSFPGGIASHAAPETPGSIHEGGELGYSLSHAVGAVLDNPEVISAVVIGDGEAETGP 
LAGS WFS NVFINPVIDGAVLPILHLNGAKIANPTILARKS DGELANYFNGLGWEPFFIEG 
NDPEKLNPVMAEKMD QAIEKI KS IQ KEARLKTATDVVMP KWPVLIVRTPKGWTGEPIE 
GTFRAHQVPIPVDQEHMDHADALLRWLKSYEPEKLFDAQGRILEEIREIAPTGDQRMAK 
NPITNGGIDPKPLIMPDWKKYTLQFEKPGSIKAEDMTELGKFVREIIEKNPENFRIFGPDE 
TKS NRLNQVFKTTNRQWME KIEPENDEWLS PS GRVID S QLSEHQDEGFLEGYVLTGRH 
GFFAS YES FLRVVD S MLTQHFKWMRKS HDLSWRNDYPS LNLIAS S TVFQQDHNGYS HQ 
DPGILTHLAEKKAEFIREYLPADANTLLAVMDKAFRS SEKINLIIS SKHPRAQFYS AEEAA 
VLVNEGLKIIDWASTAKEEEPELVIAAAGTESNLEALAAVTLLLEEFPKLKIRFINVVDLL 
KLRHPS QDPRGLSDEEFDQYFTKD KPILFAFHGYETLVRTIFFDRHNHHLMIHGYKENG 
DITTPFDMRVVNELDRYHLAKDAALKIKGS QAEDFAEKMDQKLQEHQNYIRENGIDLP 
EVLDWKWKNLDQ (SEQ ID NO:8) 
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Amino acid sequence for a phosphoketolase enzyme from Brucella microti CCM 4915 

MPAKGPLTPQQLSLINRYWRAANYLSVGQIYLMKNPLLREPLQPEHIKPRLLGHWGTTP 
GLNFIYAHLNRIIQQRNANVIYICGPGHGGPGMVANTYLEGTYSEIYPAISEDEAGMERL 
FRQFS FPGGIPS HAAPETPGS IHEGGELGYALVHAYGAAFDNPDLVVACVVGDGEAETG 
ALATSWHSNKFLNPARDGAVLPILHLNGYKIANPTVLARLSDDDLDNLFRGYGYEPFFV 
EGS EPADMHQ KMAATLDTIFQRIQDI KKNAD VHS PERPRWPMIILRS P KGWTGP KTVDG 
LVVENYWRAHQVPVANCREND AHRKILEDWM KS YDPS DLFDE KGALKPELRALAP KG 
EARMGANPHANGGLLRKELHMPDFRQYAVNVTEPGAIEAQS TKILGDFLRDVMKLNET 
EKNFRIFGPDETAS NRLGS VLEATNRVWMAETLDMDDHLAADGRVMEVLS EHLCQGW 
LEGYLLSGRHGFFS CYEAFIHIIDSMFNQHAKWLQVARELEWRKPIS SLNYLLTSHVWR 
QDHNGFS HQDPGFVD LVAN KS ADIVRVYFPPDANTLLWVGDHCLKTWNRVNVIVAGK 
QPEPQWLTMAEAEKHCEAGLGIWEWAGTEDGLEPDIVMACAGDVPTMETLAAVDLLR 
QSLPHLRIRVVNVVDLMVLQSPHQHPHGISDEEFDRMFTTNRPVIFAYHGYPYLIHRLV 
YKRTNHS NFHVRGFIEQGTTTTPFDMTVLNELDRFHLAMEAVERLPLGES VAKPLIDNF 
TEKLALHKDYIRQHGEDMPEIRDWKWTWPR (SEQ ID NO:9) 

Amino acid sequence for a phosphoketolase enzyme from Lactobacillus salivarius ATCC 11741 

MTDYS S QEYLD KLD AYWRAANYVS VGQLYLKDNPLLRRPLKAEDV KV KPIGHWGTIA 
GQNFIYAHLNRVIN KYD LNMFYVEGPGHGG QVMVS NS YLDGS YS EIYPEIS QDEQGMK 
RLFKRFS FPGGVAS HAAPETPGS IHEGGELGYS IS HS VGAVLDNPD LIVAAVVGDGEAET 
GPLAAS WQS N KFINPIHDGAVLPILDLNGFKI S NPTILS RES DETLTKYFEGMGWHPIFVE 
GDDPKLMHPAMAKAMDEAIEEIKAIQ KNARENNDPS LPAWPVIIFRAP KGWTGPKEWD 
GEPIEKSFRAHQIPIPVDQNDMQHADALVDWLESYKPEELFDENGKLKAEIAEITPKGDK 
RMAANPHTNPG KLIREVI KPDFRD FAVDTS VPGKEVAQDMTVLG KYLE KVLS DNRHNY 
RVFGPDETMSNRLAPIFDVTKRQWLAEIKEPNDQYLAPSGQVIDS QLSEHQAEGFLEGY 
VLTGRHGFFAS YES FLRVVD S MLTQHFKWLRKATEQPWRTS IPS LNVIATS TVFQQDHN 
GYTHQDPGILGHLAD KKPEYIREYLPAD ANS LLAVFDKTINDRDKINLIVAS KHPRQQFY 
SAAEAKELVD KGLKIIDWASTD KNAEPDVVIAAAGTEPNLEALAAISILHEKLPDLKIRFI 
NVVDILKLRSPKVDPRGLSDDEFDAYFTKD KPVIFAFHGYEGLLRDIFYYRHNHNVAFH 
GYRENGDITTPFDMRVLS QMDRFD LV KS VALS LPD AD KYGQLVAEMDAKVAKHHQYI 
RDEGTDLPEVENWEWKPLD (SEQ ID NO:10) 

Amino acid sequence for a phosphoketolase enzyme from Streptococcus agalactiae COH1 

MS EFDTKS YLEKLD AWWRAANYIS AAQMYLKDNPLLRRELVENDLKVHPIGHWGTVP 
GQNFIYAHLNRAIN KYD LDMFYIEGPGHGG QVMVS NS YLDGS YTELNPNIEQTEDGFK 
QLCKIFSFPGGIASHAAPETPGSIHEGGELGYALSHATGAILDNPDVIAATVIGDGEGETG 
PLMAGWLSNTFINPVNDGAVLPIFYLNGGKIHNPTIFERKTDEELS QFFEGLGWKPIFAD 
VVELSEDHAAAHALFAEKLDQAIQEIKTIQSEARQKPAEEAIQAKFPVLVARIPKGWTGP 
KAWEGTPIEGGFRAHQVPIPVDAHHMEHVDSLLSWLQSYRPEELFDENGKIVDEIAAISP 
KGDRRMS MNPITNAGIV KAMDTADWKKFALDINVPGQIMAQDMIEFG KYAAD LVD AN 
PDNFRIFGPDETKSNRLQEVFTRTSRQWLGRRKPDYDEALSPAGRVIDS QLSEHQAEGFL 
EGYVLTGRHGFFAS YES FLRVVD S MVTQHFKWLRKS KTHTTWRKNYPALNLIAASTVF 
QQDHNGYTHQDPGILTHLAEKTPEYIREYLPADTNSLLAVMD KAFKAED KINLIVTS KH 
PRPQFYSIAEAEELVAEGYKVIDWASNVSLNQEPDVVFAAAGTEPNLEALAAISILHKAF 
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PELKIRFVNVLDILKLRHPS QDARGLSDEEFNKVFTTDKPVIFAFHGYEDMIRDIFFSRHN 
HNLHTHGYRENGDITTPFDMRVMSELDRFHLAQDAALASLGIKH (SEQ ID NO:11) 

Amino acid sequence for a phosphoketolase enzyme from Rhodococcus imtechensis RKJ300 

MTDGRQVGS QD S DGHYS D S DLDLD LRWWAAANYLTVAQIYLQDNALLRAPLRPEHIK 
PRLLGHWGTSPGLSMIYALLNRLIRRTDTDCLYVTGPGHGGPALVAATYLEGTYSEVYP 
GVS RD AAGIHRLCRQFS TPGGIPS HVS VQTPGS IHEGGELGYALAHAAGAAFDHPNLLV 
ACVIGDGEAETGPLS GS WKLPAFLNPERDGAVLPILHVNGAKIAGPTVYGRS SDADVEA 
FLGGQGWAPTVVS GDDPRHVFPALHRALTD AHAAIS D LQREARAGRRS AAKWPAIVLR 
TPKGWTGPRTVDGVLVEGTHRAHQVPLSGVRTDEAHLRQLEEWMRSYGPGELFDS SG 
ALVPDLERLAPQGDKRMGS SPYANGGRLRADLPVPPLEKYALAIEKPGTTLHETTRVLG 
ELLRDLYAATATPDGGGYFRLFCPDETASNRLGAVFEVTDRCWQLPVTDYDDGLS ARG 
RVMEVLS EHLCEGWLEGYLLS GRHGLFAS YEAFAMVS VS MLVQHT KWLQHAVD LPW 
RAPVAS LNVLLTSTCWRNDHNGFSHQGPGMIDAVIPLAPDVVRIWLPPDSNTLLSIADH 
CLRSTDHVNLIVVD KQPHLQYLTLAEAHAHCAAGAS VWEWAGTEGAVGADPD V VLA 
AAGD VPTQEILAAAQLLREHTPDLVTRVVNVVDLMGLLTPTEHPHGFD ARMFLD LFTA 
DTDVVFAFHGYS RAVHELIHGRPAPDRFHVRGFS EQGTTTTPFDMVVLNRMS RYHLVL 
EALRRTRREPAGAGELADFCLRQLERHGEYVVAHLEDMPEVRDWTWS (SEQ ID 
NO:12) 

Amino acid sequence for a phosphoketolase enzyme from Burkholderia xenovorans LB400 

MAEAS SRPTPPQVLDADTLRNMDRYWRACNYLS AGMIYLRDNPLLREPLKPEHIKNRL 
LGHWGSDPGQSFLLVHLNRLIRKLDLNVIYVAGPGHGAPATLAHCYLEGHYSEIYPDRS 
EDEAGMQRFFRQFS FPGGIGS HCTPETPGS IHEGGELGYS LS HGYGAAFDNPDLIVTVMI 
GDGEAETGPLATSWHSNKFLNPVRDGAVLPVLHLNGYKIANPTILARIPREELEALLTG 
YGHKPYFVEGDDPAVMHQQMAATLEQCIGEIRAIQQHARANND ATRPRWPMIVLRS PK 
GWTGPKEVDGHKVEGSWRAHQVPVLDPVTNGKS LKLVENWMRSYEPESLFDEAGRL 
VEELRELAPKGARRIS ANPHANGGLLCKTLDMPAFGDYAVAVKKPGGTYTSPTEVLGK 
FLCDVMRRNMTNFRVFGPDETASNKLTAIYEASEKTWLAQTEPSDADGGDLAVDGRV 
MEMLSEHTLEGWFEGYVLTGRHGLFATYEAFVHVIDSMFNQHAKWLEKAKRDLGWR 
QPVPSINLLITSLVWRQDHNGFTHQDPGFLDVVTNKSPDVVRIYLPPDANCLLSVADHC 
LRSRDYVNVIVAD KQPHLQYLDMDAAVIHCTKGIGIWDWASTDQGVEPDVVIAS AGDI 
ATMEALAAVQILKERFADLKIRFVNVVDLFRLMPEHAHPHGLS NRDFD S LFTATKPVIF 
NFHSYASLVHKLTYNRTNHDNLHVHGYHEKGNINTPLELAIINQVDRFSLAIDVIDRVPK 
LRGVGDHAKEWLRGQVIEHLAYAHAEGIDREEIRNWTWKG (SEQ ID NO:13) 

Amino acid sequence for a phosphoketolase enzyme from Mycobacterium intracellulare ATCC 
13950 

MTHATALSDDELALID KYWRAANYLSVGQIYLLDNPLLTEPLTIDHVKPRLLGHWGTTP 
GLNLVYAHLNRVIRHRDADVIYVTGPGHGGPGLVANAYLEGTYSEVYTGIEEDTEGLR 
KLFRQFS FPGGIPS HVAAQTPGS IHEGGELGYALVHAYGAALDNPYLVVACVVGDGEA 
ETGPLAASWHSNKFLNPVTDGAVLPILALNGYKIANPTVLARIPHAELESLLRGYGYRPI 
TVAGDDPADVHRQLAAALDDAFDDIAAIQS AARGGNGVERPVWPMIVLRTPKGWTGP 
KMVDGKKVEGTWRSHQVPLAATRDNPEHRAQLEEWLRSYGPGELFDENGRLRPELRA 
LAPS GDRRMS ANPHANGGLLLHDLD LPD FRDYAVAVERPAAVTHEATRVLGGFLRD VI 
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ARN KDRFRLMGPDETAS NRLD AVYGS TD KVWLS EIEPDDEHLAPDGRVMEVLS EHLCQ 
GWLEGYLLTGRHGLFNCYEAFVHIVDSMLNQHAKWLATSRELPWRRPIAS LNYLLS SH 
VWRQDHNGASHQDPGFIDLVANKRPELTRVYLPPDGNTLLS VADHCLRSRDYINVIVA 
GKQPALAYLDMDEAVAHCTRGLGIWEWAS TATDDPDVVLACAGDIPTLETLAAADILR 
S ELPELAVRVVNVVDLMRLQPDTEHPHGLPDREFD ALFTPDRPVIFAYHGYPWLIHRLT 
YS RTNHAHMHVRGFKERGTTTTPFDMVMLNDLDRFHLVMDVIDRVDGLAS RAAMLR 
QRMVDARLAARMYTREHGEDDPKISGWTWGPSD (SEQ ID NO:14) 

Amino acid sequence for a phosphoketolase enzyme from Nitrosomonas sp. Is79A3 

MKKNTKLLSPELLHKMDAYWRAANYLS VG QIYLYDNPLLKQPLKLAHI KPRLLGHWG 
TTPGLNFIYVHLNRIIKEHDLNVIYITGPGHGGPGLVANTYLEGTYSEVYPNIS QDEDGM 
QRLFKQFS FPGGIPS HVAPETPGS IHEGGELGYS LS HAFGAAFD NPGLLVACVVGDGEAE 
TGPLATSWHSNKFLNPVHDGAVLPILHLNGYKIAGPTVLARIPCDELEALFRGYGYTPYF 
IEGDDPLEMHQRMAATLDAVIANIQSIQRDARTHGFTKRPHWPMIILRSPKGWTGPKVV 
DGKPTEGTFRSHQVPMGDMS QPGHVKILEKWLKSYRPQELFDETGKLLAELAELAPQG 
ARRMGANPHANGGMLLRDLRLPDFRDYAVKVANPGTVS AEATRTQGEFIRDVVKLNA 
TNFRVFS PDETAS NRWGAVFEVTNRCS TAEIVPGDDHVAPDGRVMEMLS EHQCEGWLE 
GYLLTGRHGFFSCYEAFIHIIDSMFNQHAKWLKVANEIPWRRPIAS LNYLLS SHVWRQD 
HNGFSHQDPGFIDHVINKKAEIIRIYLPPDANTLLS VTDHCLRS RNYVNVIVAGKQPQPQ 
WLDMD AAI KHCTAGIGIWEWAS ND QGEEPDVVMACAGD APTIETLAAVELLWKHFPE 
LKIRVINVVDLMSLQPQSEHPHGLSD KDFDGLFTKD KPIIFAYHGYPWLIHRLTYRRTNH 
DNLHVRGYKEEGTTSTPFDMVVMNDLDRFHLVADVIDRVPQLGSRAAYVKQAIRDKLI 
EHKQYINQYGEDMPEIRNWKWKGSSV (SEQ ID NO:15) 

Amino acid sequence for a phosphoketolase enzyme from Schizosaccharomyces pombe 972h- 

MATQNDIPNS TPEDLAKQVEIAE KHPDPPAMPS RLPD S LKTLEAKIDTS KITDEEVANVH 
RFQRACDYLAASLIFLSNGLYTGGDLEEKDIKTRLLGHWGTCPGLSIVYSHCNRIINKYD 
LNMLFVVGPGHGAPAILS ALFLEDSLGPFYPRYQFTKEGLNNLINTFSLPGGFPSHVNAE 
VPGAIHEGGELGYALS VS YGAVLD RPDLIVTCVVGDGEAETGPTATS WHAH KFLDPAE 
S GAVIPVLELNGY KIS ERTIYGCMDD S ELLS LFS GFGYEVAIVNDTPD QNRVMAATMDW 
AVERIHDIQHRARVNREEIKPRWPMIILRTPKGKGCP KYLNG KFLEGTFRAHQVPLKLA 
RTDTNQRNLLKDWLNS YNCQD FLDEHGLPTKGITEHLPPREKRMGQRHETYNS YLPLK 
VPDWKKYGVKKGETTSATS VVGQYLDELLVTND S TLRIFS PDELES NKLD GALKHS YR 
TMQTDPELMAKRGRVTEVLS EHLCQGFMQGYTLTGRTAIFPS YEAFMTIVVS MLVQYS 
KFLKMGLETGWHGKFGS LNYVTS STWARQEHNGFSHQSPRFITTMLSLKPGVSRVYFPP 
DANCFLATVARCM KS ENTINLMVS S KNPQPAYLSVEEAEHHCKAGASVWKFASTDNG 
ENPDVVIAGVGNEIMFEVVKAAEMLQNDIPELRVRVINVTDLMVLS SLHPHGMNPAEF 
D S LFT KDRHVHFNYHGYVMDLKALLFD RIQGTRVTMEGYREEGTTTTPFNMMMCNNT 
SRYHVARMALQHALHNPTVAVNCNMLCAKYAWKLEEIENYIMENKDDPPEIYAAPVF 
KNKTSTL (SEQ ID NO:16) 

Amino acid sequence for a phosphoketolase enzyme from Leuconostoc mesenteroides subsp. 
mesenteroides J18 

MNIDSTDYLNNLDAYWRATNYLS VGQLYLLDNPLLKEKLTAEQVKIHPIGHWGTIPS Q 
NFIYAHLNRAINKFNLNMFYIEGPGHGGQVMISNAYLDGSYTEAFPEITQDEAGMQKMF 
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KRFSFPGGVASHADPKVPGSIHEGGALGYSILHGAGAVLDNPDLIAAVVVGDGEAETAP 
LATSWHVN KFLNP KNDGTVLPILNLNGFKIANPTVLS RES DETLTEYFHS LGWHPYFVS S 
FDKPIMQVHEEMAKTMDTVFTEIKDIREKAVQQTNEEITRPLWPMIVLRSPKGWTGPKT 
WDDNPIENSFRAHQIPIPADQNHPEYIPQLVDWLQSYKPDELFDENGQLTQSIQEVLPKK 
ELRMANNSVTNAGKIKPLILPDIDNYLVENNQPGNNLAQDAILLGDYLRDIIKLNPTNFR 
GFGPDETASNRFQDIFETTNRQWLLPIKEPNDQFMAPEGRIIDSMLSEHYDEGMLEAYTL 
TGRHGFFASYEVFIREVDDMIVQHFKWLNHS HDVSWRKDVPALNIIADSTVFQQDHNG 
YS HQDPGVTTMLYEKQPD FIREFFPAD ANS LVATFEHAAQATQQINYIVAS KHPRLQWF 
SPTEAKQLVTQGLRVIDWASTD KGEKPDIIISSAGSEPTTESLAAIQILHEHIPSLKIRYINV 
LDLFKLRAD AS YGLS DDEFD AYFTTDTPVLFAFHGYEPMIES IFFKRHNHHLAVHGYRE 
VGDITTPFDMRVLNKIDRFNLVKAAINLLPENIRTKQAALVQEMTD KLDLHVAYTRS KG 
TDLPEVEDWRWQPLK (SEQ ID NO:17) 

Amino acid sequence for a phosphoketolase enzyme from Streptomyces sp. SA3 actG 

MS DAS VS AVADALDYLCLAQLYLRENPLLARPLTSAHVKWRPAGHWGVCPPVNRML 
AALGPVQAS VPDGYELRVLHGAGHAGPS ALAHAYLTGRLGRVYPD LIQS PAGLLELVS 
GFPRPETGGEITPMIPGHLHTGGQLGAALAIGQGTVLD APRRLTVALLGDGECETGTTA 
AS WLAS RALRGTGDHGTVLPVVLLNGMRMGGPS VLS TLS RDELTAYFTGLGHQPVYS 
DGLDIAQLRQAIAEAVADARPLGVPGPS SVLVLTLEKGYGAPAGLAATPAVHKTPLHDP 
AS VPS EFD LLS EWLAS YRPAQLLTPGGRPRPHLLPALPRPRPEPGGLS APRGCIAASTQV 
ADHASGRAFAQVVPDVLRARAAQGPFRVFSPDELASNRIDLTDGQGRTVPWAVEVLSE 
ELCHAWAQGYTETGRHALVATYEAFAPITLSLVQQQLKHRS ARRHAGLAPLPSLVYLL 
TS LGWHNTFTHQNPS LATALLAGGDPS VHVLTPADPARAAAALTFALRKLD RCTLVIA 
DKHATVQHPLETLDEELRHGMAIWPHLS APGPEEPDLILAS AGDLPAEVLTTLARRLRD 
DRRELRLRYVHIHDLTALAEEDTRSLALGPAAFTHHFGTTAPLVLATSGHPADIHALFG 
RRHPGPRLTVLGYRDPGRPVS QTHLRQLCGLDDTSLWHLATTLIDAS KEIPAP (SEQ ID 
NO:18) 

Amino acid sequence for a phosphoketolase enzyme from Lactobacillus buchneri ATCC 11577 

MTVDYDS KEYLDLLD KYWRAANYLS VG QLYLRDNPLLKRPLKS DDV KI KPIGHWGTIV 
S QNFIYAQLNRAIN KYDLNMFYIEGS GHGGQVMVS NS YLDGS YS DIYPNIS QDEKGMQ 
KLFKQFS FPGGVAS HAAPETPGS IHEGGELGYS LS HGTGAILD NPDVIAAVEIGDGES ET 
GPLAASWFSD KFINPITDGAVLPIINMNGFKIS NPTILS RMS DAD LTDYFKGMGWEAHFV 
EATADTDHAKVEAEFAKTLDTVIEKIKS IQ KNARENETPDNVKLPVWPMIIFRS P KGWT 
GPKKDLDGNPIEGSFRAHQVPIPVDANDMEHADELVDWLKSYKPEELFDENGTLKPEL 
RALAPKGEQRMSVNPITNGGIKPEPLKLPNVRDFEVKFD KRGTEQKQDMIEWS KWLD A 
VAKLNPTTFRGFGPDETKS NRLYS LLDDG KRQWMEDIHEPYDEDLANHGRVID S QLSE 
HQAEGWLEGYVLTGRHGFFATYESFGRVVD SMLTQHFKWLRKASEQYWRKQYPSLNF 
VDTS TVFQQDHNGYTHQDPGLLTHLAEKKPEFIREYLPAD ANELLAVGD S AFRTYEKIN 
LIVTSKHPRRQWYSMDEAQNLVKNGLGYIDWASTDQGQEPDVVFAAAGSEPNLEALA 
AISILNKEFPELKIRFINVVDILKLNSPKKDPRGLSDEEFDNLFTTDKPVIFAWHGFEDMIK 
DIFFDRHNHNLYVHGYRENGDITTPFDMRVLNELDRFHLAADAIRHIPAYAVKGGYFIQ 
RMNNIVDKHNRYIREVGTDLPEVTSWNWEPLNK (SEQ ID NO:19) 
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Amino acid sequence for a phosphoketolase enzyme from Streptomyces ghanaensis ATCC 
14672 

MPEAPDTRTVLS DEELRTLD AHWRAANYLAAGQIYLLANPLLTEPLRPEHIKPRLLGHW 
GTSPGLNLVYTHLNRVIAGRGLDALCIWGPGHGGPS VLANS WLEGS YGETYPDVGRD A 
AGMERLFRQFS FPGGVPSHVAPEVPGS VHEGGELGYSLAHAYGAALDHPGLLVACVIG 
DGEAETGPLAASWHSNKFLDPVHDGAVLPILHLNGYKIANPTVLARLPEDELDSLLRGY 
GHEPIHVSGDDPAAVHRAMAHAMDTALDRIAEVQRAAREDGVTERARTPVIVLRTPKG 
WTGPAEVDGKPVEGTWRAHQVPLAGVRDNPEHLRQLEAWLRSYRPEELFDDAGRPVA 
DVLACLPEGDRRLGSTPYANGGLLVRELPMPALDDFAVPVD KPGTTLHEPTRILGGLLE 
RIMRDTADRRD FRLVGPDETAS NRLEAVYD AS G KAWQAGTLDVDEHLD RHGRVMEV 
LS EHLCQGWLEGYLLTGRHGLFS CYEAFVHIVD S MVNQHI KWLKTS RELPWRAPIAS LN 
YLLTS HVWRQD HNGFS HQDPGFVDHVLN KS PEVVRVYLPPDANTLLS VADHALRS RD 
YVNVVVAG KQPCFD WLS IDEARVHCARGAGIWEWAGTENGGAPD VVLACAGD VPTQ 
EVLAAAQLLRRHLPELAVRVVNVVDIARLMPREEHPHGMTDFEYDGLFTADKPVIFAY 
HGYPWLIHRLAYRRNGHPNLHVRGYKESGTTTTPFDMVVRNDLDRYRLVMDVIDRVP 
GLAVRAAAVRQRMADARTRHHAWIREHGTDLPEVAEWSWNA (SEQ ID NO:20) 

Amino acid sequence for a phosphoketolase enzyme from Cyanothece sp. PCC 8802 

MVATPERPTLEQTPLS AEELRQIQAYWRACNYLAVGMIYLRDNPLLKDPLTEDHVKNR 
LLGHWGS S PGLS FIYIHLNRLI KKYGLDVIYMAGPGHGAPGILGPVYLEGTYS ETYPD KS 
EDEEGMKKFFKQFS FPGGIGS HCTPETPGSIHEGGELGYS LS HAYGAALD NPDLIVAAVV 
GDGEAETGPLATAWHSNKFINPIRDGAVLPILHLNGYKIANPTILARISHEELEYLFKGYG 
YKPYFVEGSDPEVMHQKMAATLETAIAEIKHIQQEARTSGVAKRPIWPMIVLRSPKGWT 
GPASVDGKKTEDFWRSHQVPLSGMHGNPAHIKVLEDWLKSYTPEELFDENGTLIPELKE 
LAPTGHHRMS ANPHANGGLLRKDLKMPDFRNYGVEVAKPGTVEVGNTALLGNFLRDV 
MANNMTNFRVFGPDETASNRLNAIYEIS KKVWMGEILPEDADGTEITTDGRVMEMLSE 
HTLQGWLEGYLLTGRHGFFHTYEAFAHVVD SMFNQHAKWLDICKNEVPWRAS VS SLN 
ILLS S TVWRQDHNGFS HQDPGYVD LVTN KS ADVVRVYFPPD ANCLLS VANHCLKSTDY 
VNVIVS D KQIHLQYLNMD QAI KHCT KGIGIWDWAS ND DCGTEPDHPDVIMAS CGDVAT 
KEALAATAILREEFPDLKVRFINVVDLFKLQS EIEHPHGLSDRDFDNLFTKDKPIIFNFHG 
YPWLIHKLTYRRTNHHNLHVRGY KEKGNINTPLELAINNQIDRFNLVIDVINRVP KLGS A 
AAYVYERMKNAIIEHRAYAYEHGIDKPEINNWKWPH (SEQ ID NO:21) 

Amino acid sequence for a phosphoketolase enzyme from Neosartorya fischeri NRRL 181 

MTS KGEIES LS AYGVARS TIQGTPLS QDELRKMDAYFRASMYLCLGMLYLRDNPLLKEP 
LKVEHLKARLLGHWGSDAGQS FTWIHMNRLIKKYDLDVLFISGPGHGAPGILS QS YLEG 
VYTEVYPEKTQDEKGLQRFFKQFS FPGGIGS HATPETPGS IHEGGELGYS IS HAFGTVFD 
HPNLITLTMVGDGEAETGPLATSWHSNKFLNPITDGAVLPVLHLNGYKINNPTILARISH 
EELEMLLKGYGWTPYFVEGSDRESMHQAMAATLEHCVLEIKKIQKQARESNKAFRPL 
WPMIVLRSPKGWS APREIDGKYLEGFWRAHQIPITDVQS KPEHLKVLENWM KAY KPEE 
VFDKNGTLIPELKELAPTGTSRMS ANPVGNGGLLRRPMDLPDFRDYALTDIEPGVTIRPS 
MS NMS KYLRDVVARNMTTFRVFGPDETES NKLAEIYKAG KKVWMAEYFKEDEDGGN 
LDMQGRVMEILSEHTCEGWLEGYILSGRHGMLNSYEPFIHVIDSMVNQHCKWIEKCLA 
VEWRAKVS S LNILLTATVWRQD HNGFTHQDPGFLD V VAN KS PEVVRIYLPPDGNTLLS 
TMNHCFRS VNYVNVIVAD KQEHVQFLNMEEAIEHCTKGVGIWDWAS ND QGCEPDVV 
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MASCGDVATHEALAATALLREHLPQLKVRFVNVVDLFRLISDINHPHGMPDRQWGAIF 
TTDKPIIFNFHSYPWLIHRLTYKRPGQHNLHVRGYKEKGNIDTPFELAVRNQTDRYS LAI 
DAIDRIPSLGNTASGVRERLINLQLAAKNKAFDDGIDPDYIRNWTWDYPRKKC (SEQ ID 
NO:22) 

Amino acid sequence for a phosphoketolase enzyme from Enterococcus faecium TX1330 

MDYS S KEYFD KMTAWWRAANYLS VGQIYLKDNPLLRRTLKPEDVKKHPIGHWGTIPG 
QNFIYVHLNRVIN KYD LNMFYIEGPGHGGQVMVS NAYLD GS YTEIYPEVTEDETGMQK 
LFKRFSFPGGIASHAAPETPGSIHEGGELGYSLSHGVGAVLDNPEVISAVVIGDGEAETGP 
LAGS WFS NVFINPVTDGAVLPILHLNGAKIANPTILARKS DGELANYFNGLGWEPFFIEG 
NDPEKLNPVMAEKMD QAIEKI KS IQ KEARLKTAAD AMMP KWPVLIVRTP KGWTGPEE 
WDGEPIEGTFRAHQVPIPVDQEHMDHADALLRWLKSYEPEKLFDAQGRILEEIREIAPTG 
DHRMAKNPITNGGMDPKPLIMPDWKRYTLQFEKPGS VTAEDMTELGKFVREIIEKNPEN 
FRIFGPDETKS NRLNQVFKTTNRQWME KIEPENDEWLS PS GRVID S QLSEHQDEGFLEG 
YVLTGRHGFFAS YES FLRVVD S MLTQHFKWMRKS RD LS WRNNYPS LNLIAS STVFQQD 
HNGYSHQDPGILTHLAEKKAEFIREYLPADANTLLAVMDKAFRS SEKINLIIS SKHPRAQ 
FYS AEEAAVLVNEGLKIIDWASTAKEEEPELVIAAAGTESNLEALAAVTLLLEEFPKLKI 
RFINVVDLLKLRHPS QDPRGLSDEEFDKYFTKDKPILFAFHGYETLIRTIFFDRHNHHLMI 
HGYKENGDITTPFDMRVVNELDRYHLAKDAALKIKGS QAEDFAKKMDQKLQEHQNYI 
RENGIDLPEVLDWKWKNLDQ (SEQ ID NO:23) 

Amino acid sequence for a phosphoketolase enzyme from Listeria grayi DSM 20601 

MTDYS SPNYLAKVDAWWRAADFIS VGQLYLKGNPLLRRPLEKEDLKVHPIGHWGTISG 
QNFIYAHLNRVIN KYD LNMFYIEGPGHGGQVMVS NS YLDGS YTDTYPTITQDEVGLTKL 
YKQFSFPGGIASHAAPETPGSLHEGGELGYALSHATGSILDNPDVIAATVIGDGEAETGP 
LS AGWFS NTFINPVNDGAVLPILYLNGAKIS NPTILS RKTD KELTSFFQGLGWDPIFVEGE 
DPAKVHPLMAEKLD QAIEKIKAIQTEARKEAADKATMPTWPVILFRTPKGWTGPKEWN 
NEPIEGS FRAHQVPIPVD QHHFDHVD ALENWLQS YRPEELFTEEGS LKEEIKS LAP KNRM 
ATNPITNGGIDPQPLRLPSWKDYAVETANKDVITQDMIELGGFVRDIVKENPDNFRIFGP 
DETKSNRLNKVFEVTNRQWMS KAEFPRDEWLAPAGRIIDGQLSEHQAEGFLEGYVLTG 
RHGFFAS YES FLRVVD S MLTQHFKWLRKAKEQTWRNSYPSLNVIATSTVFQQDHNGYT 
HQDPGVLTHLAE KKPEFIREYLPADTNS LLAVMNEAFRS EELINLIVS S KHPRPQFYS AEE 
AEILV KDGLKIIDWAS TVS EAEEPDVVIAS AGTEPNLEALAAVTLLNEAFPSLKIRFINIVD 
ILKLRHPDIDPRGLTDEEFDRYFTTDKPIIFAFHSYEGMVRDIFFNRHNHNLFIHGYRENG 
DITTPFDMRVLSEMDRFHLAKDAAEAVYGEIATSFAAEMDAVLS KHHHFIRENGEDLPE 
VENWKWQALKTDLLEV (SEQ ID NO:24) 

Amino acid sequence for a phosphoketolase enzyme from Enterococcus casseliflavus EC30 

MKTTYDTPEYYQKMNAWWRAANYLS VG QIYLKDNPLLRRPIEEKDLKVNPIGHWGTI 
AGQNFIYTHLNRVINKYDLNMFYIEGPGHGGQVMVANAYLDGSYSEIYPKATQDEAG 
MKHLFKTFSFPGGIASHAAPETPGSIHEGGELGYSIAHATGAILDNPDVIAAVVVGDGEA 
ETGPLAGS WFS NTFINPVNDGAILPILHLNGAKIANPTILARKS D QD LTKYFEGMGWTPY 
FVEGDDPEAVHPQLAQKMDQAIEQIHAIQAEARKGS AEEAAMPHWPVLIVRTPKGWTG 
PKVWDGEPIEGGFRAHQVPIPVNAKHMEHVDALTDWLQSYRPEELFDENGRIKAEIQEL 
AP KGEQRMAVNPITNGGIDPQPLRLPDWQAHAIAIETPGETTAQDMMVFG KFARDIIKE 
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NPDNFRIFGPDEAKSNRLNHVFEVTDRQWLEPKHPDYDEWLS SVGRVIDS QLSEHQAEG 
FLEGYVLTGRHGFFAS YES FLRVVD S MITQHFKWLRKAHD LDWRNPYPS LNLIAS STVF 
QQDHNGYTHQDPGIMTHIAE KKAD FVRVYLPAD ANS LMAVMAETLASEEKINLVVS S K 
HPRPQFYS ADEAKVLVKDGLKVIDWASTDEGQEPDIVIAAAGTEPNLEALAAVS LLIEA 
FPELKVRFINVVDLLKLRRPEVDPRGLSDEAFEAYFTKD KPIVFAFHGYEGLIRDIFFGRR 
NQQLHIHGYRENGDITTPFDMRILS ELDRFHLAKD AAEWVYGEKATD FAQ KMADTVA 
YHHDFIRENGYDIAEVEEWEWKPLR (SEQ ID NO:25) 

Amino acid sequence for a phosphoketolase enzyme from Mycoplasma alligatoris A21JP2 

MKKNTFDTQDYLDKVDAWFRAANYLSVGQMYLRNNPLLRS KITS DDVKVYPIGHWGT 
IPGQNFAYAHLNRVIN KYNLNMFYIEGPGHGGQVMTS NS YLDGS YTELFPHVTQDVAG 
MKHLFKYFS FPGGTAS HAAPETPGS IHEGGELGYS LS HATGAILDNPNVIAATIVGDGEA 
ETGPLAAS WFS NS FINPVNDGAVLPILHLNGGKIS NPTILCRKS N KELTDYFAGMGWEA 
VFVEGSDEKEMHKVMAQKLDYVIEKIQSIQNEARKKPANQATRPIWPMMVLRTPKGW 
TGPDSWNKDKIVGSFRAHQVPIPVNS ANMEHIDALLDWLKSYKVDNLFDKNGKLVDEI 
AQIAPKGDQRMGMNPITNGGLNPKKLVMPRWQDFALKFS KPGELVNQDMVELGTYFA 
KMMELNKDNFRLFGPDETKSNRLYNVFKVTKRQWLEPISPILDEALSPEGRVIDS QLS EH 
QAEGFLEGYVLTGRHGVFAS YES FLRVVD S MLTQHLKWLKKAKDVHWRNDYPSLNVI 
ATSTAFQQDHNGYTHQDPGLIGHLAD KTPEIIRQYLPADTNTLLAVMD KS LKERNVINH 
IIASKQPREQFYSEQEAAELVEKGLKVIDWASTTKGNEEPELVVVAAGTEPNLEALAAV 
TILNKEYPSLKIRFVNVVDLMKLRHPSLDPRGLSD KEFDAIFTSNKPIVFAFHGYEGILRD 
MFFKRNNHNLITHGYRENGDITTS FDIRQLS HMDRFHIS AS AAKAVYGNKAQEFEDKMI 
QTIDFHTKYIREYGTDIPEVKEWKWADLTRK (SEQ ID NO:26) 

Amino acid sequence for a phosphoketolase enzyme from Carnobacterium sp. 17-4 

MKNYDS KDYLKKVDAFWRAANYLS VGQLYLRDNPLLQRPLKSTDVKAHPIGHWGTIS 
GQNFIYAHLNRVINKYDLNMFYIEGPGHGGQVMISNAYLDGSYTEIYPDITENKEGMKK 
LFKQFS SPGGVASHAAPETPGSIHEGGELGYSLSHATGAILDNPDVIAATVIGDGEAETG 
PLAAGWFSNNFINPVNDGAVLPILYLNGGKISNPTILARKSNEDLKKYFEGMGWKPYFV 
EGTDPEKVHPVMANTLDVVIEEIRSIQNEARKGKAEDVEMPHWPVMIIRTPKGWTGPKE 
WDNKKIEGTFRAHQVPIPVDAEHMEYVNKLVDWLKSYRPEELFTENGKLIDDLKELTP 
KGN KRMATNPITNGGINAKALIIPNWKQHAIDTTIPGAVIAQDMD VFGEQARDLIV KNP 
NNFRIFGPDETKSNRLDKIFEVTNRQWLESKELTDEWQS SAGRVIDGQLSEHQAEGFLE 
GYVLTGRHGFFAS YES FLRVVD S MLTQHFKWLRKATD Q KWRNNYPS LNVIATS TVFQQ 
DHNGYTHQDPGILTHLAEKKPEFIREYLPAD ANS LMAVMDKTLQEEQLINLIIS SKHPRP 
QFYSVEEAEILVKDGLKIIDWASTDNDSEPDLVIAAAGTEPNLEALAAMSILHKAFPELKI 
RFINIVDILKLRHPDIDSRGLTDEKFDSYFTKEQPIIFAFHGFEGLIRDIFFNRHNHNLRIHG 
YRENGDITTPFDMRVLNEMD RFHLAKD AAKAVYGLKAN KFMQEMENTVNFHHQYIRE 
NGIDIPEVINWKWEKI (SEQ ID NO:27) 

Amino acid sequence for a phosphoketolase enzyme from Melissococcus plutonius ATCC 35311 

MEKDKYS STEYLD KID KWWRAANYLSIGQLYLKDNPLLKRKIRSEDVKYHPIGHWGTI 
AGQNFIYAHLNRIIN KYDLNMFYIEGPGHGGQVMVS NS YLDGS YTEIYPAVTEDEAGM 
QKLFKRFSFPGGVS S HAAPETPGS IHEGGELGYS LS HGVGAILDNPEVIS AVVIGDGES ET 
GPLATSWFSNTFINPVTDGAVLPILHLNGAKIANPTILGRKSD KELEQYFRGMGWIPYFV 
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EGNDPNQMHPLMAKTLD QVIEKIHS IQETARKQTAETAS IQ KWPLIVLRTPKGWTGP KE 
WDGKPIEVTFRAHQVPIPIDQDHMEHVDQLVNWLKSYKPEELFDETGRLNSEIRAIAPM 
ND KRMAMNPITNGGINPKPLQMPDWREFD LHIS KPGELVAQDMLEFGKMVAAIIKKNP 
QNFLIFGPDETKSNLLNDAFS VTSRQWLEPIYEPQDEWLAPSGRIIDS QLSEHQDEGILEG 
YVLTGRHGFFASYEAFIRIVDSMIAQHIKWMRKAMDLPWRNGYS SLNLIAS STAFQQDH 
NGYTHQDPGILSHLAEKEADFIHEYVPADTNSLLAVMD KVLKS QGKVNLVIS S KHPRPQ 
FYS PEEAQELVNRGLMEIDWAS TVAENGTPEIVIVAAGTEPNMEALAAINLINQS FP KLQ 
FRFINVVDLLKLRHPAVDSRGISEVEYNHLFTVDSPIIFVCQGYS S LIRS LFYDRKNRPVS I 
HS YQENGAITTPFDMRVLN KIDRYHLAKDIALTAYGS RGEDFARAMDTILEKHNQYIRE 
TGKDLPEVLNWKWAPLHIYNENIEQD (SEQ ID NO:28) 

Amino acid sequence for a phosphoketolase enzyme from Tetragenococcus halophilus NBRC 
12172 

MS VNIDS KEYLERMNAWWRAANYIS VAQIFLRDNPLLRRPLEKEDIKINPIGHWGTISG 
QNFIYVHLNRVIN KYGLNMFYIEGPGHGGQVMVS NS YIDGS YS EIYPDVTQDEAGLKKL 
FKQFSFPGGMGSHAAPETPGSIHEGGELGYSMSHAVGAVLDNPDVIAATVIGDGEAETG 
PLAASWMSNNFINPVNDGAVLPILNLNGAKIANPTVLARKSD KDLQKYFEGLGWKPYF 
VEGDNPEKMHPLMAETLDAVINEIQSIQKEARKGSAEDVTMPHWPVIVFRTPKGWEGP 
EKWDNEQIAGTFRAHQVPIPIDASHMEYANDLAKWLKSYRPEELFDENGTIIDAIKELSP 
KGDNRMSVNPITNGGLDPKALNMPDWHTHAVDTS KRGTD KAQD MS VLGGFIADIMEN 
NPKNFRIFGPDETKSNRLNKVFDVTNRQWVEPRELSDEWQS AVGRVIDGQLSEHQAEG 
FLEGYTLTGRHGFFAS YEAFLRIVD S MLTQHFKWIRKANE KS WRKKYPS LNVIS S STAF 
QQDHNGYTHQDPGVITHLAEKKPEYIREYFPAD ANS LMAVMD KALKDENVINLITS SK 
HPRPQFYS VEEAQELVDYGV KKIDWAS ND QD S EPDIVFAAAGS EPNLEALAAIS ILHEQF 
PEMKIRFINVVDLLKLRHPDVDPRGLSDEAFDELFTTDKPVIFNFHGYEGLIRDIFFTRHN 
RNLSIHGYREDGDITTPFDMRVKNELDRFHLAKDAANTIYAEKAADFIQEMD KTLQYH 
HDYIRENGDDISEVQNWEWKDLK (SEQ ID NO:29) 

Amino acid sequence for a phosphoketolase enzyme from Melissococcus plutonius DAT561 

MTKYDS KEYLAKVDAFWRAANYIS VGQLYLKDNPLLDRPIETTDVKVHPIGHWGTISG 
QNFIYAHLNRVIN KYD LNMFYVEGPGHGGQVMVS NS YLDGS YTEIYPEITED KEGLKKL 
FKQFSFPGGIASHAAPETPGSIHEGGELGYSISHATGAILDNPDVIAATVVGDGEAETGPL 
SAGWFANTFINPVNDGAILPILYLNGGKISNPTILERKSDEELTKYFEGMGWKPYFVEGT 
VPDKVHPLMAKILDHIIEEIKDIQKEARKD KAENAKMPHWPVLIMRTPKGWTGPKIWD 
DEKIEGTFRAHQVPIPVDAEHMEHIDALVDWLKSYHPEELFD KNGTLKPELKELVPKGD 
RRMAKNPITNGGLDPKPLKMNGWEQHAIDTSTPGMVTAQDMIVFGNYVEDLIKANPTN 
FRIFGPDETKSNRLNKVFDSTDRQWMEPISNADEWQS SVGRVIDGQLSEHQAEGFLEGY 
ILTGRHGFFAS YES FLRVVD S MLTQHFKWLRKAKEQSWRKEYPALNIIATSTVFQQDHN 
GYTHQDPGILTHLAEKKAEYIREYLPADANCLMAVMD KAFQENEVINLIVS SKHPRPQF 
YSVTEAKELVD KGVKVIDWASNDEGQTPDIVIAASGTEPNLEALAAITLLNKEFIDLKIR 
FVNVVDILKLRHPSIDPRGLTDEEFDAIFTKD KPIVFAFHGFEGLIRDIFFS RS NHQLFVHG 
YREKGDITTPFDMRVLSEMDRFHLAKDVAD KVYNEQAADFMNRMDEILAFHHQYIRK 
NGIDIPEVVNWKWEDLRKKTICFN (SEQ ID NO:30) 
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Amino acid sequence for a phosphoketolase enzyme from Mycoplasma arthritidis 158L3-1 

MKKTNYDSNEYFNLID KWFRAANYLS VGQIYLRNNPLLKTKLVADDVKIYPIGHWGTI 
PGQNFIYAHLNRVIN KYD LEMFYIEGPGHGG QVMIS NS YLDGS YTEIYPEITEDEAGLKT 
MFKRFSFPGGTASHAAPETPGSIHEGGELGYALSHATGAILDNPNVIAATVIGDGEAETG 
PLAAGWFSNSFINPVNDGAVLPIIHLNGAKISNPTILSRKSNQELENYFSGLGWEPLFVEG 
DDPKLMHPLMAKKLDEAIEKIQMIQAS ARKHKASEATRPVWPMLIVRTPKGWTGPKD 
WNGEVVEGSFRAHQVPIPVNALNMTHIDKLEAWLTSYHPEELFD KNGKILEEIRALAPK 
GLKRMAVHPITNGGINPRTLKLS SWEKFATKFETPGQIKGQDMIELGKYFAEIITLNKDN 
FRIFGPDETKSNRMNAVFNVTKRQWLEKIAPTYDEWMSPEGRVIDS QLSEHQAEGFLEG 
YVITGRHGVFAS YEAFLRVVD S MLTQHM KWM KKS LELPWRKD FPS LNVIATS TAFQQD 
HNGYTHQDPGLLGHLAD KRPELIREYLPADTNCLLATMEKALKDRNVINLIVAS KQPRE 
QFYSVEEASELVQKGYKIINWASNVS KNEEPDVVFAAAGVEPNLEALAAISILNKEFPNL 
KIRFVNVLDLLKLKSPKHDPRGISDEEFDQIFTKNKPIIFAFHGYEGLLRDIFFDRHNHNLI 
THGYRENGDITTSFDIRQLSHMDRFHIAKDAAIAALGKDGEMFAKKMDSKLQEHTSYV 
REYGYDLPEVVNWKWTNLKPIK (SEQ ID NO:31) 

Amino acid sequence for a phosphoketolase enzyme from Streptococcus agalactiae NEM316 

MS EFDTKS YLEKLD AWWRAANYIS AAQMYLKDNPLLRRELVENDLKVHPIGHWGTVP 
GQNFIYAHLNRAIN KYD LDMFYIEGPGHGG QVMVS NS YLDGS YTELNPNIEQTEDGFK 
QLCKIFSFPGGIASHAAPETPGSIHEGGELGYALSHATGAILDNPDVIAATVIGDGEGETG 
PLMAGWLSNTFINPVNDGAVLPIFYLNGGKIHNPTIFERKTDEELS QFFEGLGWKPIFAD 
VVELSEDHAAAHALFAEKLDQAIQEIKTIQSEARQKPAEEAIQAKFPVLVARIPKGWTGP 
KAWEGTPIEGGFRAHQVPIPVDAHHMEHVDSLLSWLQSYRPEELFDESGKIVDEIAAISP 
KGDRRMS MNPITNAGIV KAMDTADWKKFALDINVPGQIMAQDMIEFG KYAAD LVD AN 
PDNFRIFGPDETKSNRLQEVFTRTSRQWLGRRKPDYDEALSPAGRVIDS QLSEHQAEGFL 
EGYVLTGRHGFFAS YES FLRVVD S MVTQHFKWLRKS KTHTTWRKNYPALNLIAASTVF 
QQDHNGYTHQDPGILTHLAEKTPEYIREYLPADTNSLLAVMD KAFKAED KINLIVTS KH 
PRPQFYSIAEAEELVAEGYKVIDWASNVSLNQEPDVVFAAAGTEPNLEALAAISILHKAF 
PELKIRFVNVLDILKLRHPS QDARGLSDEEFDKVFTTDKPVIFAFHSYEDMIRDIFFSRHN 
HNLHTHGYRENGDITTPFDMRVMS ELDRFHLAQD AALAS LGNEAQAFS DEMNQMVAY 
HKDYIREHGDDIPEVQNWKWENIK (SEQ ID NO:32) 

Amino acid sequence for a phosphoketolase enzyme from Mycoplasma agalactiae PG2 

MKKSHDFDS KEYLNLVDAWWRAANYLS VG QMYLRNNPLLKIPLTS NDVKIYPIGHWG 
TVPGQNFIYAHLNRIINKYDLNMFFISGPGHGGQVIASNTYLDGSYTELFPHVTKDIKGM 
THLFKYFS FPGGTAS HAAPECPGS IHEGGELGYS LS HAAGAVLDNPDVIAATVIGDGES E 
TGPLS AGWFINS FINPANDGAVLPILHVNGG KIS NPTIWS RRS NEELVS YFTGAGWKPFIV 
EGNEPEYMHHEMAKALD AS VELIKQYQAEARKNGANKAKRPQWPMIVLKSPKGWTG 
PKEWNHEAIEGSFRAHQVPVPVS AEKMQHIDALENWLRSYRPEELFDENAQLKPEIAAI 
AP KGD RRMG KNPIANGGINPRAINVGDWTKFALDIKQPG KVINQDMVTLGS YLGELS L 
LN KDNFRVWGPDEH KS NRLYEMFKVTDRQWLDRIDE KYDEFLS SVGRIIDS QLSEHQA 
EGMLEGYVLTGRHGVFAS YES FLRVVD S MLTQHMKWVKKALDIPWRNDYPSLNVIAT 
SNAFQQDHNGYTHQDPGLIGHLAD KRPELIREYLPADTNTLLATMAKALQDRNVINLIIS 
S KQPRHQFFS IEEATELVEKGI KIIDWAS NI KPNEEPDLVVAAS GTES TIES LATITYLRAH 
FPELKIRFVNVLDLLKLRHPSIDPRGLSDSEFDSIFTKD KPILFAFHGYEAILRDIFFLRS NH 
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NIITHGYRENGDITTAFDIRLLSEMDRFHMTANVAKKLAPVVGES KANELVKLMED KIK 
EHRAYIKEYGTDLPEVKEWEWTPYK (SEQ ID NO:33) 

Amino acid sequence for a phosphoketolase enzyme from Streptococcus gordonii str. Challis 
substr. CH1 

MTTDYNSKAYLEKVDAWWRAANYISAAQMYLKDNPLLKRDVVANDLKAHPIGHWG 
TVPGQNFIYAHLNRTIN KYD LDMFYIEGPGHGGQVMVS NS YLD GS YTELNPNIPQNEEG 
FKHLCKIFSFPGGIASHAAPETPGSIHEGGELGYALSHAAGAILDNPDVIAATVIGDGEGE 
TGPLMAGWLSNTFINPVNDGAILPIFYLNGGKIHNPTIFERKTDEELTLFFEGLGWKPIFA 
DVTAISENHEAAHALFAAKLDEAIEEIKKVQAEARKGS AEEATQAIFPVLVARIPKGWT 
GPKS WEGTPIEGGFRAHQVPIPVDAHHMEHVDALLNWLKS YRPEELFDES GKVLPEIAA 
IGPKGDRRMAMNPITNAGVIKPMDTADWKKHALKFGTPGEIVAQDMIEFGKYATDLVD 
ANPDNFRIFGPDETKSNRLQEVFTRTSRQWLGRMRPEYDEALSPAGRVIDS QLSEHQAE 
GMLEGYVLTGRHGFFAS YES FLRVVD S MVT QHFKWLRKC KTHTTWRKNYPALNLIAT 
STVFQQDHNGYTHQDPGILTHLAEKTPEFIREYLPADTNSLLAVMD KAFKAED KVNLIV 
TS KHPRPQFYS AEEAEELVREGYKVIDWAS TVS NNEEPDVVFAAAGTEPNLEALAAVS I 
LH KAFPELKIRFVNVVDILKLRHPS VD ARGLS DEEFD QVFTTD KPVIFAFHGYEGMIRDIF 
FNRHNHNLRVHGYRENGDITTPFDMRVMS ELDRFHLAQD AANAALGED AAVFS AKMD 
ETVAYHNAYIRENGDDIPEVQNWKWENINK (SEQ ID NO:34) 

Amino acid sequence for a phosphoketolase enzyme from Kingella oralis ATCC 51147 

MQNTQFDTPEYLAKVDAWWRAANYIS AAQMYLKDNPLLKKPLTANDVKAHPIGHWG 
TVPGQNFIYAHLNRAIN KYDVDMFYIEGPGHGGQVMVS NS YLD HS YTDIYPEITQDEAG 
LKKLCKIFSFPGGIASHAAPETPGSIHEGGELGYALSHAFGAVLDNPNIIAAAVIGDGEAE 
TGPLCAGWFGNTFINPVNDGAVLPILYLNGGKIHNPTILARKTDAELTQYFNGMGWEPI 
FVEVS DPAHS HAIMAQ KLDEAVERILAIWQD ARS RS AND ATMPRWPVLVARIP KGWTG 
PKTWNGEPIEGGFRAHQVPIPTNS HDMS TAD ALEAWLRS YRPEELFDDNGRFLD KWREI 
SPKGAKRMSVHPITNGGVAPKALVMPDWTKHALKIGTPGS QDAQDMIECGRLMADVIT 
ANPDNFRIFGPDETKS NRLNEVFKVTNRQWLGVRD AAYDEWIAPVGRVID S QLSEHQA 
EGFLEGYVLTGRHGFFAS YES FLRVVD S MITQHFKWLRKC KTHAPWRKDYPS LNLIATS 
TVFQQDHNGYTHQDPGLLTHLAE KKPEFVREYLPAD ANTLLAVMS EALTS RDRINLIVS 
SKHLRPQFYS ADEAKELVREGY KIIEWAS TCHDGEPDVVIAAAGTEPNMEALAAINVLH 
KHYPEMKIRFINVVDILKLRHPSIDPRGLSDEAFDALFTRD KPVVFCFHGYENMVRDIFF 
PRHNRNVRIHGYRENGDITTPFDMRVLS EMD RFHVAKD AAQAVYGE KAAD FAN KMDE 
TIQFHRSYIREHGKDIPEVAEWKWQPLAK (SEQ ID NO:35) 

Amino acid sequence for a phosphoketolase enzyme from Mycoplasma fennentans M64 

MN KKEFD S KEYLEKVDAWWRAANYLS VGQIYLRNNPLLKHPLTSDDVKVYPIGHWGT 
IS GQNFAYAHLNRVIN KYD LNMFYIEGPGHGGQVMTS NS YLDGS YTELFPHVTQDEAG 
MQHLFKYFS FPGGTAS HAAPETPGS IHEGGELGYS IS HATGAILDNPDVIAATIVGDGEA 
ETGPLATSWFSNSFINPVNDGAVLPILHLNGGKISNPTILSRKSNEELQQYFRGMGWEPH 
FVEGD KPEVMHELMAKTLDS VIEEIQSIQTKARKKPAD KAKRPVWPMIVLRTPKGWTG 
PKSWNKEAIEGSFRAHQVPLPINAENMEHADALEKWLRSYRPEELFDKKGKLVKEIAAI 
AP KG KRRMGMNPITNGGINPKVM KLGDWRKFALHFDRPGS VVAQDMVELGTYFADL 
VKRNPENFRIFGPDETKSNRLYNLFKVTNRQWMERIDS KLDEALSPVGRIIDS QLSEHQA 
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QGFLEGYVLTGRHGIFAS YES FLRVVD S MVT QHM KWLRKAKEINWRKDYPS LNIMATS 
TAFQQDHNGYTHQDPGIIGHMADKRPELIREYLPADTNTLLAVMDKAFTERNVINLIVS 
SKQPRHQFYSVEEAETLVEKGLDIIDWASTCSRNETPDLVVVASGTEPNLEALATISILN 
KEYPSMKIRFVNVVDLLKLRHPKIDPRGLSDEEFDEIFTKD KPVLFAFHGFEGILRDIFFD 
RHNHNLIAHGYRENGDITTSFDIRQLSHMDRFHMASDAAAAVFGS SKAKEFMDKMEET 
IQFHNKYIREVGTDIPEVKNWKWEGLIK (SEQ ID NO:36) 

Amino acid sequence for a phosphoketolase enzyme from Granulicatella adiacens ATCC 49175 

MTQFDTPEYLAKVDAWWRAANYIS VAQMYLKDNPLLRRPIQKEDVKLHPIGHWGTIA 
GQNFIYAHLNRAIN KYD LDMFYIEGPGHGG QVMVS NS YLDGS YTELYPQITQDEAGFK 
QLCKIFSFPGGIASHAAPETPGSIHEGGELGYSLSHATGAVLDNPNVIAAAVIGDGEAET 
GPLAAGWFSNTFINPVNDGAVLPILYLNGGKIHNPTILARRTDEELTQFFNGLGWDPIFV 
EGTDPEKVHPLMAAKLDEAIEKIQAIQKEARAKS AEEATMPHWPVLVVRTPKGWTGPK 
EWNHEPIEGGFRAHQVPIPVSGEAMEHVDALVDWLKSYRPEELFDENGKLVEEIAAISP 
KGPRRMSMNPITNAGVVKPMEITDWTKHAIDTS KPGAIQKQDMIEFGKFAADLVKANP 
DNFRIFGPDETKSNRLNEVFKATNRQWVGRRDESYDEWISPVGRVIDS QLSEHQAEGFL 
EGYVLTGRHGFFAS YES FLRVVD S MITQHFKWLRKAKTHAPWRKNYPS LNLIATS TVF 
QQDHNGYTHQDPGLLTHLAEKKPEFVREYLPADTNSLMAVMAEALS S ED KINLIVS SK 
HPRPQFYS VEEAKELVS EGY KVIDWAS TV KEGEEPDVVIAAAGTEPNLEALAGIS ILH KQ 
FPELKIRFINVVDILKLRSPKVDPRGLSDEEFDKLFTTD KPVVFCFHGYEGMIRD LFFD RN 
NHNVHIHGYRENGDITTPFDMRVLS EMDRFHVAKD AAVAVYGE KAS EFAAKMDETVE 
FHHSYIREHGEDIPEVVSWQWENVNK (SEQ ID NO:37) 

Amino acid sequence for a phosphoketolase enzyme from Mycoplasma hominis ATCC 23114 

MIS KIYDD KKYLEKMD KWFRAANYLGVCQMYLRDNPLLKKPLTSNDIKLYPIGHWGT 
VPGQNFIYTHLNRVI KKYDLNMFYIEGPGHGGQVMIS NS YLDGS YS EIYPEIS QDEAGLA 
KMFKRFS FPGGTAS HAAPETPGS IHEGGELGYS IS HGTGAILDNPDVICAAVVGDGEAET 
GPLATSWFSNAFINPVNDGAILPILHLNGGKISNPTLLSRKPKEEIKKYFEGLGWNPIFVE 
WS ED KS NLD MHELMAKS LDKAIESIKEIQAEARKKPAEEATRPTWPMIVLRTPKGWTG 
PKQWNNEAIEGSFRAHQVPIPVSAFKMEKIADLEKWLKSYKPEELFDENGTIIKEIRDLA 
PEGLKRMAVNPITNGGIDS KPLKLQDWKKYALKIDYPGEIKAQDMAEMAKFAADIMK 
DNPS SFRVFGPDETKSNRMFALFNVTNRQWLEPVS KKYDEWISPAGRIIDS QLSEHQCE 
GFLEGYVLTGRHGFFASYEAFLRVVDS MLT QHM KWI KKAS ELS WRKTYPS LNIIATS NA 
FQQDHNGYTHQDPGLLGHLAD KRPEIIREYLPADTNSLLAVMNKALTERNVINLIVAS K 
QPREQFFTVED AEELLE KGY KVVPWAS NIS ENEEPDIVFAS SGVEPNIESLAAISLINQEY 
PHLKIRYVYVLDLLKLRS RKIDPRGIS DEEFD KVFT KN KPIIFAFHGFEGLLRDIFFTRS NH 
NLIAHGYRENGDITTSFDIRQLSEMDRYHIAKDAAEAVYGKDAKAFMNKLDQKLEYHR 
NYIDEYGYDMPEVVEWKWKNINKEN (SEQ ID NO:38) 

Amino acid sequence for a phosphoketolase enzyme from Mycoplasma crocodyli MP145 

MKKTVYDTELYIEKLDAWFRAANYLS VGQMYLRNNPLLRN KITKD DV KVYPIGHWGT 
IPGQNFAYAHLNRVIN KYD LNMFYIEGPGHGGQVMTS NS YLDGS YTELFPHVTQDLDG 
MKHLFKYFS FPGGTAS HAAPETPGS IHEGGELGYS LS HATGAILDNPNVIAATIVGDGES 
ETGPLAAGWFSNSFINPVNDGAVLPILHLNGGKISNPTILCRKSNEELTNYFLGMGWEAI 
FVEGEDVQKMHKLMATKLDYAIERILSIQKEARKGKAEEATRPLWPMIVLRTPKGWTG 
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PQKWNSDQIVGS FRAHQVPIPVNSENMTHIDALVDWLKSYNVDNLFD KKGKLVPEIAEI 
APVGD RRMGMNPVTNGGLNPRNLALPNWQDFALNLE KPGAKIAQDMVELGS YFAKV 
MEMN KDNFRLFGPDET KS NRLFNVFKVTS RQWLEPINPLFDEALS PAGRVID S QLSEHQ 
AEGFLEGYVLTGRHGVFAS YES FLRVVD S MLTQHM KWLKKAND VS WRNDYPS LNVIA 
TS TAFQQDHNGYTHQDPGLIGHLAD KTPELIRQYLPADTNTLLAVMD KS LTERNVINHII 
AS KQPREQFYS AKEAAELVEKGLKVIKWAS TVEGNDEPDLVVAAAGTEPNLEALAAITI 
LNKEFPKLKIRFVNVVDLMKLRHPSIDPRGITDKEFD KIFTKD KPVLFAFHGYEGILRDIF 
FKRNNHNLIAHGYRENGDITTSFDIRQLSHMDRFHMAAS AAVAALGKKANAFETKMLE 
TIDFHTKYIREYGTDIPEVKEWKWNPLVRK (SEQ ID NO:39) 

Amino acid sequence for a phosphoketolase enzyme from Neisseria sp. oral taxon 014 str. 
F0314 

MS AQYD S ADYLNKVDAWWRAANYIS VAQMYLKDNPLLMRPIQAS DV KAHPIGHWGT 
IAGQNFIYAHLNRAIN KYD LNMFYIEGPGHGGQVMVS NS YLDGS YS EIYPNITQDEAGL 
KQLCKIFSFPGGIASHAAPETPGSIHEGGELGYALSHAVGAVLDNPDVIAATVIGDGEAE 
TGPLSAGWFSNVFINPVNDGAVLPILYLNGGKIHNPTILARKSDESLRLYFEGLGWDPIF 
VEATDYATTHKVMAQKLDEAIEKIKAIQTKARAGKAEEAVMPKWPVLVARLPKGWTG 
PKVWNGEPIEGGFRAHQVPIPAS SHDMATVD SLVEWLKSYRPEELFDANGTFKAELREI 
SPKGDRRMSTNPITNGGINPRPLNTADWKKFALDNSDRGSIMAQDMIEFGKYAAELVK 
ANPDNFRIFGPDETKSNRMNEVFKVTNRQWLEPIDKAYDEWMSPAGRVIDS QLSEHQA 
EGFLEGYVLTGRHGFFAS YES FLRVVD S MATQHFKWLRKC KTHAPWRKS YPS LNLIAT 
S TVFQQDHNGYTHQDPGMLTHLAE KKPEFIREYLPAD ANS LLAVMS EVLS S KD KVNLI 
VS SKHPRPQFYS AAEAEELVREGYKVIDWAS TDKGGEPDVVIAAAATEPNLEALAAITIL 
NKQFPELKIRFINVVDILKLRHPKVDPRGLTDEQFDALFTKD KPVIFCFHGYEGMVRDIF 
FDRHNHNLRIHGYRENGDITTPFDMRVLSEMDRFHVAKDAALAVYGD KAQDFAKKMD 
DTLAFHHSYIRENGEDIPEVRNWKWEALK (SEQ ID NO:40) 

Amino acid sequence for a phosphoketolase enzyme from Eremococcus coleocola ACS-139-V- 
Col8 

MTVDYNSKEYLTLVD KWWRAANYLSVGQMFLRDNPLLQEEVTADHVKLNPIGHWGT 
IGGQNFLYAHLNRIINKYNVNMFYIEGPGHGGQVMVTNS YLDGS YTERYPEFTQDIAG 
MKKLFKTFS FPGGIGSHAAPETPGSMHEGGELGYALSHATGAILDNPDVIAATVVGDGE 
AETGPLAAGWFSNVFINPVSDGAVLPILYLNGGKIANPTILARKSNEDLTKYFEGMGWK 
PYIVEGTDPEQVHPIMAKVLDEVIEEIQAIQAEARKG KAED AKMPHWPMILYRTPKGWT 
GPEEVEGKTIQGSFRAHQVPIPVSGRNMEDIDLLINWLKSYGPEELFTENGELVDELKEF 
AP KGDHRMAMNPLTNGGNP KPLNMPNWKD YALEIGTPGS KDAQDMIEFGGFARDIVK 
ENPENFRIFGPDETKSNRLNKVFEVTNRQWLEPISEKFDENMS AS GRVID S QLSEHQNQG 
FLEAYVLTGRHGFFAS YES FFRTVD S MITQHFKWIRKS AKHS WRKPYQS LNLIS AS TVFQ 
QDHNGYTHQDPGLLTHIGEKHGEYMRAYLPADTNSLLAVMD KAFRSENVINYVVTSK 
HPRPQFFTADEAEELVNEGLKVIDWAS TV KD NEEPDVVIAAAGTEPNFEAIAAIS YLV K 
AFPELKIRFVNVVDLFRLRSPEIDPRGLSDDEFDAIFTKD KPVFFAFHSYEGMLKDIFFTR 
HNHNLYAHGYRENGEITTPFDMRVLNELDRFHLS AHVADVVYGD KARDYVAEM KG K 
VQEHRDYVEEYGADMPEVEDWKWEDIK (SEQ ID NO:41) 
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Amino acid sequence for a phosphoketolase enzyme fro m Aerococcus urinae ACS-120-V- 
Col1Oa 

MTDFDS KAYLD KVDAWWRAANYLS VGQMYLRDNPLLDREVTADDIKITPIGHWGTIA 
GQNFVYAHLNRVINKYDLNMFYIEGPGHGGQVMQANAYLDGTWTEHYPEYPQNKEG 
MQKFFKYFS FPGGTGS HATAEIPGS IHEGGELGYS LS HATGAILDNPDVIAATVIGDGES E 
TGPLAAS WLS NS FINPVTDGAVLPILYLNGG KIANPTILERKS NED LIKYFQGLGWDPMV 
VEGNDPEKVHPLMAKTLD QAIEKI KS IQGEARKGS ADEATMGHWPMILYRTP KGWTGP 
KAWEGNDIEGSFRAHQVPIPVNAENMEHVDALIDWLKSYRPEELFTEEGQLRPEIAEIAP 
KGD QRMAS NPITDGGIDPKPLDLPDWRDYALDFETPGERD AQDMIEMGGYAAGVIEKN 
PDNFRIFGPDETKS NRLN KVFNVT KRQWLEPIKDNYDEWMS PS GRVID S QLSEHQMEGF 
LEAYTLTGRHGFFASYEAFIRTVDSMITQHFKWMREASEYKWHKPYQSLNLIS S STAFQ 
QDHNGYTHQDPGLLTHLAEKKGEFVRAYLPADTNSLLAVMDKALS SENVINYIVTSKH 
PRPQFFS VEEAEEFVD KGYKVIDWASTVEEGEEPDVVIAASGTEPTVETIATISYLHEAFP 
ELKIRYVNVVDLYRLRHPNIDPRGLSDEEFDAVFTKD KPVFFGFHS FEGLLKDIFFDRHN 
HNLYPHGYREEGAITTPFDMRVLNELDRFHFAAHVAEVVYGD KAQDFIDQMNAKVEE 
HRAYIVEYGTDMPEVKEWKWQPLEK (SEQ ID NO:42) 

Amino acid sequence for a phosphoketolase enzyme from Kingella kingae ATCC 23330 

MTNKTQFDTPEYLGKVDAWWRAANYIS VAQMYLKDNPLLKTPLVANDVKAHPIGHW 
GTVPGQNFIYAHLNRAIN KYDVDMFYIEGPGHGGQVMVS NS YLDGS YTEIYPDITQDTA 
GLKKLCKIFS FPGGIASHAAPETPGSIHEGGELGYALSHAFGAVLDNPNVIAAAVIGDGE 
AETGPLCAGWFGNTFINPVNDGAVLPILYLNGGKIHNPTILARKTDEELKQYFNGMGWE 
PIFVDVNNVDNYHEIMS QKVDEAVEHILSIWQTARTQKAEDATMPHWPVLVARIPKGW 
TGPKTWHGEPIEGGFRAHQVPIPAS SHDMETAGELEKWLRSYRPEELFDDNGCFLD KW 
RDISPKGAKRMSVHPITNGGINPKALVMPDWTQHALEIGVPGS QDAQDMVECGRLMA 
DVVTANPNNFRIFGPDETKS NRLNQVFQVT KRQWLGRRDEAYDEWIAPVGRVID S QLS 
EHQAEGFLEGYVLTGRHGFFAS YES FFRVVD SMITQHFKWLRKCKTHAAWRNDYPSLN 
LIATSTVFQQDHNGYTHQDPGLLTHLAEKKPEFVREYLPADSNTLMAVMSEALTSRDRI 
NLIVS S KHLRPQFFNAEEAKELVREGYKVIDWAS TCHDGEPDVVIAAAGTEPNMEALA 
AISILHKQFPELKIRFINVVDILKLRHPSIDPRGLSDEQFDALFTQEKPVVFCFHGYEGMIR 
DLFFPRANHNVRIHGYRENGDITTPFDMRVLS EMDRFHVAKD AAQAVYGD KASEFAK 
KMGETVAFHRSYIREHGTDIPEVAEWKWQPLAK (SEQ ID NO:43) 

Amino acid sequence for a phosphoketolase enzyme from Streptococcus criceti HS-6 

MNTNFDS SDYLNKVDAWWRAANYIS AAQMYLKDNPLLRREVAAEDLKSHPIGHWGT 
VPGQNFIYAHLLRS IN KYD LDMFYIEGPGHGGQVMVS NS YLDGS YTELNPQIS QTEEGL 
KQLC KIFS FPGGIAS HAAPETPGS IHEGGELGYALS HATGAVLDNPDVIAATVIGDGES ET 
GPLMAGWLSNTFINPVNDGAVLPIHFLNGGKIHNPTIFERKSDDELKAFFTGLGWKPIFA 
DVTAFASDHAAAHKLFAAKLDEAIEEIRNIQAKARKGS ADEATMPAWPVIVARIPKGW 
TGPKS WKGTPIEGGWRAHQVPIPVD S HHMEHVDALLDWLKS YQPEELFD AEGHLKS EV 
AALSPKGNRRMSMNPITNAGVIKPMDTADWKKRAFDIQTPGEIVAQDMIEFGKYAADL 
VEANPDNFRIFGPDES KS NRLNEVFT KTNRQWMGRRDPS YDEWLS PAGRVID S QLSEHQ 
AEGFLEGYVLTGRHGFFAS YES FLRVVDTMITQHFKWLRKS KTHTTWRKNYPSLNLIAT 
STVFQQDHNGYTHQDPGVLTHLSEKTPEYIREYLPADTNSLLAVMD KAFKDEDKINLIV 
TS KHPRPQFYS VEEAS ELVEKGY KVIDWAS TVQANEEPDVVFAAAGTEPNLEALAAIS IL 
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HKTFPSLKIRFVNVVDILKLRHPDLDPRGLSDEEFDKVFTKD KPVIFAFHAYEGMIRDIFF 
RRHNHNLHVHGYRENGDITTPFDMRVMS ELDRFHLAQD AALTTLGEKAQAFS AKMDE 
TVAYHKDYIREHGDDIPEVQNWQWENLDE (SEQ ID NO:44) 

Amino acid sequence for a phosphoketolase enzyme from Streptococcus criceti HS-6 

MTEFDSKDYLAKVDAWWRAANYISVAQMYLKDNPLLRREVS KEDVKVHPIGHWGTIA 
GQNFIYAHLNRVIN KFDLNMFYIEGPGHGGQVMVS NS YIDGS YTERYPNITQDEDGLKQ 
LC KIFS FPGGIASHAAPETPGSIHEGGELGYALSHATGAILDNPDVIAATVIGDGEAETGP 
LNAGWFSNTFINPVNDGAVLPILYLNGGKIHNPTILSRKTDEELTHLFQGLGWEPYFVEG 
NDPEVIHS QMAETLD KVIEKI KTIQTQARQ KPAEEAQQAQWPVLIVRTP KGWTGP KEW 
NGEPIEGGFRAHQVPIPVEAGHMEHIDALTDWLKSYRPEELFDEKGYVKEEIRVISPKGN 
RRMSMNPITNAGIVKKLDLADWRKHAIDTS KPGSIMKQDMIEFGKYAADLVKANPDNF 
RIFGPDETKSNRLNNVFTATNRQWLAPRD KS YDEWISPVGRVIDS QLSEHQAEGFLEGY 
VLTGRHGFFAS YES FLRVVDSMITQHFKWLRKS KTHTDWRKNYPSLNLIATSTVFQQD 
HNGYTHQDPGLLTHLAEKTPEYVREYLPAD S NS LFAVMEYALADED KVNVIVTS KHPR 
PQFYSVAEAQELVKEGYKVIDWASNDHDGEPDIVFAAAGTEPNLEVLAGISLLHKAFPE 
VKIRFINVVDILKLRS P KVDPRGLS DEAFN KLFTTD KPIVFAYHGYEGQIRDLFFNRD NH 
KVYIHGYRENGDITTPFDMRVMSEMDRFHIAKEAAQAVLGD KAQGFAQEMAD KLAYH 
TAYIREHGDDIPEVQNWQWETID (SEQ ID NO:45) 

Amino acid sequence for a phosphoketolase enzyme from Mycoplasma columbinum SF7 

MS KTNFDS KKYLD KIHAWWRAANYLS VGQMYLKNNPLLQEPLKDEDIKIYPIGHWGTI 
PGQNLIYAHLNRVIN KYDLNMFYIEGPGHGGQVMIS NS YLDGS YTELFPEITQDLAGLN 
KMFKRFSFPGGTASHAAPETPGSIHEGGELGYALSHATGAILDNPDVIAATVIGDGEAET 
GPLMAGWYS S S FINPVNDGTVLPILHINGGKISNPTILARKTD KEIKQLLAGFGWEAIFVE 
ADVFRPEAIHLSMAKAFDKAIEKIQRIQREARANS ANHAKRPIWPALVVRTPKGWTCPH 
KIDD KVYEGS FRS HQVPLAVS SENTTKKVDLVNWLESYKPRELFNQDGSFKAHYAEIAP 
KGNKRMAMNPITNGGINPKNLDLPNWEQFAIDFDKPGAIKAQDMVS AGTWFADVI KR 
NPTNFRIFGPDETKS NRLFDVLKTTNRQWLERVDYDLDENIGPAGRVID S QLSEHQAEG 
FLEGYVLTGRHGMFAS YES FLRVVD S MLTQHM KWVAKAKKVHWRND YPS LNVIATS T 
AFQQDHNGYTHQDPGILGHLADKKPELIREYLPADSNTLLAVLDKAFKERDVINLIVAS 
KQPREQWFS PREANILV KNGLKVIS WAS TCTLEEEPDLVVAAAGTEPTLEALAAIS YLNE 
KFPTLKIRFVNVVDLLKLRHPSIDPRGLSNYEFDSIFTKD KPILFAFHGYEALIRDIFFLRN 
NHNLHIHGYRENGDITTSFDIRLMSEMDRFHMAQTAAKAVLGYDKAKSFVDKMQDKI 
DQHNAYIKEHGIDMDEVRYWTWKGLNK (SEQ ID NO:46) 

Amino acid sequence for a phosphoketolase enzyme from Burkholderia phytofirmans PsJN 

MAEATAHPTPPQTLDADTLRNMDRYWRACNYLS AGMIYLRDNPLLREPLKPEHIKNRL 
LGHWGSDPGQSFLLVHLNRLIKKLDLNVIYVAGPGHGAPATLANCYLEGHYSEIYPDRS 
QDVAGMERFFRQFS FPGGIGS HCTPETPGS IHEGGELGYS LS HGYGAAFDNPDLIVAVMI 
GDGEAETGPLATSWHSNKFLNPIRDGAVLPVLHLNGYKIANPTILARIPREELEALLTGY 
GHKPYFVEGEDPAVMHQQMAATLEQCIGEIRAIQQHARESNDAS RPRWPMIVLRS P KG 
WTGPKEVDGHKVEGSWRAHQVPVLDPATNS KS LKLVENWLRS YEPETLFDEAGRLV K 
ELRELAPEGARRIS ANPHANGGVLC KTLAMPPFRDYAVAV KKPAGS YTS PTEVLGKFLR 
DVMRNNMTNFRVFGPDETS SNKLTAIYEASEKTWLAQTVPSDADGGELAVDGRVMEM 
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LSEHTLEGWFEGYVLTGRHGLFATYEAFVHVIDSMFNQHAKWLEKAKRDLGWRQPVP 
SINLLITSLVWRQDHNGFTHQDPGFLDVVTNKSPDVVRIYLPPDANCLLSVADHCLRSR 
DYVNVIVAD KQPHLQYLDMD AAVTHCTKGIGIWD WAS TD QGVEPD VVMACAGDIPT 
MEALAAVQILKEQFADLKIRFVNVVDLFRLMPEHAHPHGLS S RD FD S LFTTD KPVIFNFH 
SYASLVHKLTYNRTNHDNLHVHGYHEKGNINTPLELAIINQVDRFSLAIDVIDRVPRLRG 
VGDHAKEWLRGQIIEHLAYAHAEGIDKEEIRNWTWKG (SEQ ID NO:47) 

Amino acid sequence for a phosphoketolase enzyme from Lactobacillus buchneri NRRL B- 
30929 

MTVDYDS KEYLELVD KYWRAANYLS VG QLFLRDNPLLKRPLEAKD V KV KPIGHWGTI 
VS QNLIYAELNRVIN KYD LNMFYIEGS GHGG QVMVS NS YLDGS YS DIYPNIS QDEKGMA 
KLFKQFS FPGGVAS HAAPETPGS IHEGGELGYS LS HGTGAILD NPDVIAAVEIGDGES ET 
GPLAASWFSDKFINPITDGAVLPIINMNGFKISNPTILSRMSDEDLTSYFKGMGWDPYFV 
EATADTDHAKVEEEFAKTLDHVIEEIKS IQ KNARENETPDNVKLPNWPMIIFRS P KGWT 
GPKKDLDGNPIEGSFRAHQVPIPVAAGSMEHKDLLNDWLKSYKPEELFDENGTVKPEIR 
AVAPKGDKRMSVNPITNGGIKPEPLKLPDVRNFEVKFDRGVTQKQDMIEWSNWLEKVA 
ELNPTS FRGFGPDET KS NRLYS LLD D S KRQWMEDIHEPFDEDLSNHGRVIDS QLSEHQA 
EGWLEGYVLTGRHGFFATYESFGRVVDSMLTQHFKWLRKASEQYWRKQYPSLNFVDT 
STVFQQDHNGYTHQDPGMLTHLAEKKPEFIREYLPADANELLAVGDVAFRTYEKINLIV 
TS KHPRRQWYTMDEAQNLV KNGLGYIDWAS TD QGQEPDVVFAAAGS EPNLEALAAIS I 
LNKEFPEMKIRFINVVDLLKLRSPKVDPRGLSDEEFDNLFTTDKPVIFAFHGFEDLIKDIFF 
DRHNHNLHVHGYRENGDITTPFDMRVLNQLDRFDLAKEAVQDIPAYTVKGGYFIQRM 
NDMVDKHNAYIRQEGTDLPEVVDWKWEGLKK (SEQ ID NO:48) 

Amino acid sequence for a phosphoketolase enzyme from Bifidobacterium gallicum DSM 20093 

MTSPVIGTPWQKLNRPVSEEAIEGMD KYWRASNYMSIGQIYLRSNPLMKEPFTRDDVK 
YRLVGHWGTTPGLNFLLAHINRLIADHQQNTVFIMGPGHGGPAGTAQS YLDGTYTEYY 
PNITKDEEGLQKFFRQFSYPGGIPSHFAPETPGSIHEGGELGYALSHAYGAVMNNPS LFV 
PCIVGDGEAETGPLATGWQSNKLVNPRTDGIVLPILHLNGYKIANPTILARVSDEELHDF 
FRGLGYHPYEFVAGFDNEDHLS IHRRFAELFETIFDEICDIKAAANTDD MTRPFYPMLIFR 
TPKGWTCPKFIDGKKTEGSWRAHQVPLAS ARDTEAHFEVLKNWMASYKPEELFDD KG 
AI KDDVVD FMP KGDLRIGANPNANGGVIREELDLPALENYEVKEV KEFGHGWGQLEAT 
RKLGEYTRDIIKNNPDS FRIFGPDETASNRLQASYEVTNKQWDNGYLS KDLVDEHMAV 
TGQVTEQLSEHQCEGFLEAYLLTGRHGIWS S YES FVHVID S MLNQHAKWLEATVREIP 
WRKPIS SMNLLVS SHVWRQDHNGFSHQDPGVTS VLLNKTFNNDHVIGLYFATDANVLL 
AIAEKCY KS TNMINAIVAG KQPAATWTTLDEARELVAKGAGEFEWAS NV KTNDEAEIV 
LAS AGDVPTQELMAAADRLNKLGVKFKVVNVVDLIKLQS AKENDQALSDAEFAELFTE 
D KPVLFAYHS YAHDVRGLIFDRPNHDNFNVVGYKEQGS TTTPYDMVRVNDIDRYELTA 
TALRMID AD KYADEI KKLED FRIEAY QFAVD NGYDIPDYTDWVWPGV KTDLPGAVS AT 
AATAGDNE (SEQ ID NO:49) 

Amino acid sequence for a phosphoketolase enzyme from Bifidobacterium dentium Bdl 

MTSPVIGTPWKKLNAPVSEEAIEGVDKYWRAANYLSIGQIYLRSNPLMKEPFTREDVKH 
RLVGHWGTTPGLNFLIGHINRLIADHQQNTVIIMGPGHGGPAGTAQS YLDGTYTEYFPNI 
TKDEAGLQKFFRQFSYPGGIPSHYAPETPGSIHEGGELGYALSHAYGAVMNNPSLFVPAI 
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VGDGEAETGPLATGWQSNKLVNPRTDGIVLPILHLNGYKIANPTILSRISDEELHEFFHG 
MGYEPYEFVAGFDNEDHLSIHRRFAELFETVFDEICDIKAAAQTDDMTRPFYPMIIFRTP 
KGWTCPKFIDGKKTEGSWRSHQVPLAS ARDTEAHFEVLKNWLESYKPEELFDANGAV 
KPEVTAFMPTGELRIGENPNANGGRIREELNLPALEDYEVKEVAEYGHGWGQLEATRR 
LGVYTRDIIKNNPDSFRIFGPDETASNRLQAAYDVTNKQWDAGYLSAQVDEHMAVTGQ 
VTEQLS EHQMEGFLEAYLLTGRHGIWS S YES FVHVID S MLNQHAKWLEATVREIPWRK 
PIS S MNLLVS S HVWRQDHNGFS HQDPGVTS VLLNKCFNNDHVIGIYFPVD S NMLLAVAE 
KCY KS TDMINAIIAGKQPAATWLTLDEARAELEKGAAEWEWAS TAKS NDEAQIVLAS A 
GDVPAQEIMAAADKLDAMGIKFKVVNVVDLVKLQSTKENDEAISDADFADLFTEDKPV 
LFAYHSYARDVRGLIYDRPNHDNFNVHGYEEQGSTTTPYDMVRVNNIDRYELVAEALR 
MIDADKYADKIDELEAFRKEAFQFAVDNGYDHPDYTDWVYSGVNTNKQGAVSATAAT 
AGDNE (SEQ ID NO:50) 

Amino acid sequence for a phosphoketolase enzyme from Bifidobacterium bifidum IPLA 20015 

MTSPVIGTPWKKLNAPVSEEALEGVDKYWRVANYLSIGQIYLRSNPLMKEPFTREDVK 
HRLVGHWGTTPGLNFLIGHINRFIADHGQNTVFIMGPGHGGPAGTS QS YLDGTYTETYP 
NITKDEAGLQKFFRQFSYPGGIPSHFAPETPGSIHEGGELGYALSHAYGAIMDNPSLFVPC 
IVGDGEAETGPLATGWQSNKLVNPRTDGIVLPILHLNGYKIANPTILSRISDEELHEFFHG 
MGYEPYEFVAGFDDEDHMSIHRRFAELFESVWDEICDIKAAANTDNMHRPFYPMIIFRT 
PKGWTCPKYIDGKKTEGSWRAHQVPLAS ARDTEAHFEVLKNWLESYKPEELFDANGA 
VKDDVLAFMPKGELRIGANPNANGGVIRKDLVLPALEDYEVKEVKEFGHGWGQLEAT 
RRLGVYTRDIIKNNMHDFRIFGPDETASNRLQASYEVTNKQWDAGYISDEVDEHMHVS 
GQVVEQLSEHQMEGFLEAYLLTGRHGIWSS YES FVHVID S MLNQHAKWLEATVREIPW 
RKPIASMNLLVSSHVWRQDHNGFSHQDPGVTSVLLNKCFHNDHVIGIYFATDANMLLA 
IAEKCYKSTNKINAIIAGKQPAATWLTLDEARAELAKGAAAWDWASTAKTNDEAQVV 
LAAAGDVPTQEIMAASDKLKALGIKFKVVNVADLLSLQS AKENDEALTDEEFADIFTAD 
KPVLFAYHSYAHDVRGLIYDRPNHDNFNVHGYEEEGSTTTPYDMVRVNELDRYELTAE 
ALRMIDADKYADEIQKLEDFRQEAFQFAVDKGYDHPDYTDWVYSGVKTDKKGAVTAT 
AATAGDNE (SEQ ID NO:51) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycobacterium gilvum 
Spyrl 

atg accaccgccaccaccgcag aacgtcgtccgctg agcg atcaggatgttg atcgtctgg atcgttggtggcgtgcagcaaattatctg a 
gcgttggtcagatttatctgctggataatccgctgctgcgtacaccgctgacccgtgaagatgttaaaccgcgtctgctgggtcattggggca 
ccacaccgggtctgaattttctgtatgcacatctgaatcgtgcaattgcccagcgtcagcagagcaccatttatgttaccggtccgggtcatgg 
tggtcctggtctggttgcaaatgcatatctggatggcacctatagcgaaatttacagcgatattacccaggatgatgaaggtctgcgtcgtctg 
tttcgtcagtttagctttccgggtggtattccgagccatgttgcaccggaaactccgggtagcattcatgaaggtggtgaactgggttatgcac 
tgagccatgcatatggtgcagcatttgataacccggacctgctggttgccgcagttgttggtgatggtgaagcagaaacaggtccgctggca 
accagctggcatagcaacaaatttgtgaatgcagccaaagatggtgccgttctgccgattctgcatctgaacggctataaaatcgcaaatcc 
gaccctgctggcacgcattccgaccgatgaactgcgtgcactgatggttggttatggtcatcatccgtattttttcgaagttccggatgacgaa 
ggcggtccaggtgtggatcatgcagatgcccatcgtcgttttgcacgtctgttagatgatgttctggatgaaattgccgatatcaaaacccgtg 
cacgcgaaggtgatgaaagccgtccggcatggccgatgattgtttttcgtaccccgaaaggttggacgggtccggattatattgatggcaaa 
aaaaccaccggtagctggcgtgcccatcaggttccgctgtcaaatgcacgtg ataccaaag aacatctggcagttctg agtg attggctg a 
gcagctatcgtcctgatgagctgtttgatgccgatggtcgcctgctgccggaaattgcagaactggcaccgagcggtcagctgcgtatgag 
cgataatgcacatgcaaatggcggtctgctgctgaaagatctgcgtctgccggattttcgtgaatatgcagttgatgttccggcaccgggtgc 
aaccgttgccgaagcaacccgtgttctgggtcagtggctgaccgaagttattcgtctgaatccggataactttcgcatttttggtccagatgaa 
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accgcaagcaatcgtctgcaggcagtttatgatgcaaccgataaacagtggaacgccgaattttttggtgcggaagttgatgaacacctggc 
acgtgcaggtcgtgttgttgaaatgctgagtgaacatcagtgtcagggttggctggaaggttacctgctgaccggtcgtcatggtctgtttaat 
tgttatgaagcctttatccacatcgtggatagcatgctgaaccagcacgcaaaatggctgaaagttaccaatcatattccgtggcgtcgtccta 
ttgcaagcctgaattatcttctgagcagtcatgtttggcgtcaggatcataatggttttagtcatcaggatccgggttttattgatcacgttgtgaat 
aaaagcgccaaagttgtgcgtgtgtatctgcctccggatgccaatacactgctgagtacctatgatcattgtctgcgtagccgtcagtatgtta 
atgttgttgttagcggtaaacagccgagcccgaactttctgaccatggaacaggccgttgcacattgtacccgtggcctgggtatttgggaat 
gggcaggtagcgaagaactgggcacagatccggatgtggttctggcaagtgccggtgatattcctaccctggaagcactggcagcagca 
gatattctgcgccagcatctgcctgatctgaaagtgcgttttgttaacgttgtggatctgatgcgcctgcaggatagcaccgaacatccgcatg 
gcctgccagatcgtgattttgatatgatttttaccaccgatcgtccgatcatctttgcctatcatggttatccgtggctgattcatcgtctgacctat 
cgtcgtgccggtcatgataatctgcatgttcgtggttataaagaagaaggtacaaccaccaccccgttcgatatggttatgctgaatgatttag 
atcgctatcacctggtcatggatgtgattgatcgtgtgccgagcctgggttcaacctgtgcagccttacgccagcagatggcagataaacgt 
attgcagctcgcgaatatacccgtgcgcatggcgaagatattccggaagttaaagattgggtttggcctgcagcacgtgaaagcggttttgg 
tacagccggtgcggatggtgcgagcagcaccggtggtgataatgaa (SEQ ID NO:52) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Shewanella baltica 0S185 

atgacccagatccatgaaattaatgccctgaaaaaatacgtgcgtgccaccaattttctggcaaccagccagatttatctgaaacagaatgttc 
tgcacaaacgtccgctggcacataccgatatcaaaccgcgtctgctgggtcattggggcacctgtccgggtattaactttgtttatgcaaacat 
taaccgcctgatcgtgaaacataatcgcagctttatctatctggttggtccgggtcatggttttccggcagttcaggcaaacctgtttatggaag 
gtagcctgagccatttttatccggaaaccattccgtataatgaaaccggcattgaagatatttgcaaaaaattcagcgcagcctatggttatcc 
gagccatgcaaatccggaagcaccgggtcagattctggaaggtggtgaactgggttatagcctgtcagttggttggggtgcagttctggata 
atccggatctgattgcaaccgttctgattggtgatggtgaagcagaaaccggtcctctggcagcaagctggtatgccaatcgtctggtttcac 
cggcaacctcaggtgccgttctgccgattgttcatattaatggctataaaatcagcggtccgacccgtatgggtcgtatgagccatgaagaac 
tgg atctgg aatttcgtggtctgggctattttccg attattgtgg ataatg aactgg aag agg atatttacgtgcag atg accaatgcaatgg at 
accgcatatgccatgattaacgatattcagcgtcgtgcacgtagcggtgaagatgttgttaaaccgaaatggcctgttattctgatgcgtaccg 
caaaaggttggaccggtgttagcgaatacaaaggcaaaaaacttgaaggcaattgcgaaagccatcaggtgattgtgaataaatgtgcaac 
cgataaaggtcatctggatgcactggataactggctggcaagctatcattttcaagaactgtatcagatgaacgacaaaggcgaactgattttt 
gatgccgatatctgcagcctgattccgcctaaacagctggcatgtggtcgtcagcatctgacctatggtggcgaagttgttcgtgcactgacc 
aatccgg acctgg aaaaactg agctatggtccgg aagttccgcgtggtcatcgtggttatagtatgctg aaaatgggtg aatgg atgcgtg a 
tgcctttaaactgaatcgtgatcagcgtaatctgcgcattttttctccggatgaaacctatagcaatcagctgcaggcagtttttgaagaaaccg 
atcgtgcatggcagtggccgattgaaagctgggatgaggatatgagtcgtgaaggtcgtgttattgaactgctgagcgaaaatctgctgtttg 
gtatgctgcatggttataccgttaccggtcgtcatggtatgtttccgacctatgaaagctttagccaggttattagcagcatggccgatcagtatt 
gcaaatatgtgtatgcaagccagggtgtgcattttcgtaaaccgctgccgagctgtaatgttgttctgagcagcctgctggaacgtcaggatc 
ataatggttattcacatcagaatccgagctttctgggtgccatgttagaaaaacatccgaaaattatcagcgcatatctgcctgcagatgcaaat 
agcaccctggtttataccgaacgtgcctatgcagatcgtgataagctgaatattctggttgccggaaaaaaagaactgccgcagtggctgag 
cctggaagaagcacgtaaacaggcaaaagatggtgttatggtttgggattttgccagtgatgaaaacccggatattgtgctggcaggttgtg 
gtg attatgttacccaag aatgtatggccagcctggtgctg attcgtg aactgttaccgcgtgttaaaattcgttttgttagcgttaccg aactg a 
gcagtgatggcctgggtagccgtaaattcaaagaaaaaccgtggctgatggatgaaattttcacccaggataaaggcgtggtgtttaactat 
catggctatccgaataccatcaaaaagctgatcttcgactataaaggcagccgtcgttttcgcattaaaggctatgaagaagaaggtagtacc 
accaccccgtttgatatgggtgttcgtaatggcaccagccgctatcatctggtgatcgatatggcatataaactgtttcagcagggcgtgattg 
atgaaacaatgcatgtgagcattaccaccgacatgctgcagcgtctggtggatcatcgtaattacattaaagccaatggtgtggatccgatcg 
aaatcgaaaattggatttggacccgt (SEQ ID NO:53) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Lactobacillus rhamnosus 
LMS2-/ 

atgagcatggacaccaaagtgaaaaccgttgattatagcagcaaagaatattttgacaaaatgaccgcatattggcgtgcagcaaattatgtt 
agcgttggtcagctgtatctgaaagataatccgctgctggaacgtccgctgaaaagcgaagatgttaaaccgcatccgattggtcattgggg 
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caccattgcaggtcagaattttatctatacccatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtccgggtcatg 
gtggtcaggttatggttagcaatagctatctggatggtagctatagcgaaatttatccgcgtgttagccaggataaagaaggtatgaaaaacct 
gtttacccagtttagctggcctggtggtgttgcaagccatgcaagcgcacagacaccgggtagcattcatgaaggtggtgaactgggttatg 
cactgagccatgccaccggtgcaattctggataacccggatgttattgcagcagttgttaccggtgatggtgaaaccgaaaccggtccgctg 
gcagcaagctggtttagtaatacctttattaacccgattagcgacggtgccatcctgccgattgttcatatgaatggctttaaaatcagcaaccc 
gaccattctgagccgtaaaagtgatgaagatctgaccaaatatttcgaaggcatgggttggaaaccgtattttgttgaaggtgatgatccgac 
caaactgaatccggaaatggcaaaagttatggatgcagccattgaagaaattaaagccatccagaaacatgcccgtgaaacaggtgatacc 
accatgccgcattggcctgttattatctttcgtagcccgaaaggttggacaggtccgaaaagctggaatggcgaaccgattgaaggtagcttt 
cgtgcacatcag attccg attccggttg atgccg aag atatgg aacatgcag atagcctggcaggttggctg aaatcatatcatccgg aag a 
actgtttgatgagaacggtaaactgatccctgaactggcagccctgcctccgaaaggcgataaacgtatggcagccaatccgattaccaat 
ggtggcctggatccgaaacctctggttctgccggattatcgtaaatatgccctggataataaagaacacggcaagcagattaaacaggacat 
gattgtttggagcgattatctgcgtgatctgattaaactgaacccgcataactttcgtattttcggtccggatgaaaccatgagcaatcgtctgta 
tagcctgtttgaagttaccaatcgtcagtggctggaaccgatcaaagaacctgcagatcagtatctggcaccggcaggtcgtattattgatag 
ccagctgagcgaacatcagagcgaaggttttaatgaaggttataccctgaccggtcgtcatggtctgtttacaagctatgaagcatttctgcgt 
gttgttgatagcatgctgacccagcactttaaatggattcgtaaagcacatgaagaaccgtggcataaagcatatccgagcctgaatgttgtta 
gcaccagcaccagttttcagcaggatcataatggttatacacatcaggatccgggtattctgacccatatggcagaaaaaaaagcgg aatat 
attcgcgagtatctgccagcagatgccaatagcctgctggcaattagtccgaaactgtttagcagccagaataccgttaatgttctgatcacca 
gcaaacagcctcgtccgcagttttatagtattgatgaagccaccgttctggcaaatgcaggtctgaaacgtattgattgggcaagcaatgatg 
atggtgttgaaccggatgtggtgattgcagccgcaggcaccgaaccg aatatggaaagtctggctgcaattaatctgctgcatgatgcatttc 
cggatctgaaaattcgctttatcaatgtgctggatctgctgaaactgcgttcaccggaaattgatcctcgtggtctgagtgatgcagaatttaac 
agctatttcaccaccgataaaccgatcctgtttgcctatcatggttttgaaggtctgattcgcgatattttctttacccgtcagaatcgtaacgtgct 
g attcatggttatcgtg aag agggtg atattaccaccccgtttg atatgcgtgttctg aatg aactgg atcgttttcatctggccaaag atgtg at 
tcagcatgttccggcatatgcggaaaaagcagcagcatttgttcagaaaatggatgataccctgcagtatcaccatgattttattcgtgcaaat 
ggtgaggatattccggaagttcaagaatggacctggaaaagcattaaa (SEQ ID NO:54) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Lactobacillus crispatus ST1 

atggccgtgg attatg atagcaaag actatctg aaaagcgtgg atgcatattggcgtgcagcaaattatctg agcgttggtcagctgtttctg a 
tgaaaaatccgctgctgaaaacaccgctggttgcagaagatgttaaaccgaaaccgattggtcattggggcaccattgcaccgcagaatttt 
atctatgcacatctgaatcgtgttctgaaaaagtacgatctgaatatgttctatatcgaaggtagcggtcatggtggtcaggttatggttagcaat 
agttatctggatggtagctataccgaacgctatccggaaattacccaggatgagaaaggtatggcaaaactgtttaaacgctttagctttccgg 
gtggtgttgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatggcaccggtg 
cagttctgg ataatccgg atgttattgcagcagttg aaattggtg atggtg aagcag aaaccggtccgctggcagcaagctggtttagcg at 
aaattcattaacccgattaaagatggtgccgttctgccgattctgcagatcaatggctttaaaatcagcaatccgaccattgttagccgtatgag 
cgatcaagaactgaccgaatattttcgtggtatgggttgggatccgcattttgttagcgtttttaaaggtggtcgtttcgatggcgaaaaagatc 
cgatgcaggttcacgaagaaatggccaaaaccatggatgaagtgatcgaagagattaaggccattcagaaacatgcgcgtgaaaataatg 
atgcaaccctgccgcattggccgatgattatctttcagtgtccgaaaggttggacaggtccgaaaaaagatttagatggtaatccgatcgaaa 
acagctttcgtgcacatcagattccgattccggttgcacagggtgatatggaacatgcagatatgctgacagattggctggaaagctataaac 
cgg aag aactgttcaatg aag atggcagcccg aaag aaattgttaccg aaaataccgcaaaaggtg atcatcgtatggccatg aatccg at 
taccaatggtggtattgatccgaaacgtctgaatctgccggattatcgtaaatttgccctgaaatttgataaacctggtagcgttgaagcacag 
gatatggttgaatgggcaaaatatctggacgaagttgccaaactgaacccgaccacctttcgcggttttggtccggatgaaagcaaaagcaa 
tcgtctgtttcagctgctggatgatcagaaacgccagtgggaacctgaagttcatgaaccgaacgatgaaaatctggcaccgagcggtcgt 
gttattgatagccagctgagcgaacatcaggatgaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaacctatgaagc 
atttggtcgtgtggtggatagcatgctgacccagcatatgaaatggctgcgtaaagccaaagaacagtactggcgtcacgattatccgagcc 
tgaattttgttgcgaccagcaccgtttttcagcaggatcataatggttatacccaccagg atccgggtattctgacccacctgtatgaaaaaaat 
cgtccggatctggtgcatgaatatctgccgagcgataccaataccctgctggcagttggtgataaagcactgcaggatcgtgaatgtattaat 
gttctggttaccagcaaacagcctcgtccgcagtggtttagtattgaagaagcaaaaaaactggtcgataaaggcctgggctatattgattgg 
gcaagcacagataaaggtgcaaaaccggatgtggtttttgccagtaccgaaacagaaccgacaattgaaaccctggcagccattgatattct 
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gcataagaaatttccggacctgaagatccgttatatcaatgttgttgacgtgatgaaactgatggatccgaaggataacaaaaatggtctgag 
cacggaagaatttgatcgcctgtttccgaaagatgttccggttatttttgcctggcatggctataaaagcatgatggaaagtatttggtttgcccg 
taaacgctataacgtgcatattcactgctatg aag aaaacggtg atattaccaccccgtttg atatgcgtgtgctg aatcatctgg atcgttttg a 
tctggcaaaagatgccgttgaaagcatcgataaactgaaaggcaaaaacgccgattttatcagccatatggatgacctgctggaaaaacatc 
atcagtatattcgcgataacggcaaagatatgccggaagttacagaatggcaatggtcaggcctgaaa (SEQ ID NO:55) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Leuconostoc citreum KM20 

atggccgatttcgacagcaaagagtatctggaactggttgataaatggtggcgtgcaaccaattatctgagcgcaggtatgatttttctgaaaa 
gcaatccgctgtttagcgttaccaataccccg attcaggcag aag atgttaaagttaaaccg attggtcattggggcaccattagcggtcag a 
cctttctgtatgcacatgcaaatcgtctg atcaacaaatacg atctg aatatgttctatattggcggtccgggtcatggtggtcaggttatggtg a 
ccaatgcatatctggatggtgaatataccgaagattatccggaaattacccaggatctggaaggtatgagccgtctgtttaaacgttttagcttt 
ccgggtggtattggtagccatatgaccgcacagacaccgggtagcctgcatgaaggtggtgaactgggttatagcctgagccatgcatttg 
gtgcagttctggataatccggatcagattgcatttgcagttgttggtgatggcgaagcagaaaccggtccgagcatgaccagctggcatagc 
accaaatttctgaatgcaaaaaatgatggtgccgtgctgccgattctggatctgaacggctttaaaatcagtaacccgaccatttttagccgtat 
gtccgatgaagaaatcaccaagttttttgaaggtctgggctatagtccgcgttttattgaaaacgatgatatccatgattacgcagcctatcatg 
aactggcagcaaaagtgctggatcaggcaattgaagatattcaggccattcagaaagatgcccgtgaaaatggtaaatatgaagatggtac 
aattccggcatggcctgttattattgcacgtctgccgaaaggttggggtggtccgacccatgatgaggatggtaatccgattgaaaatagcttt 
cgtgcacatcaggttccgctgccgctggcacagaataaactggaaaccctgagtcagtttgaagattggatgaatagctacaaaccggaag 
aactgtttaatgcagatggcagcctgaaagatgaactgaaagcaattgcaccgaaaggcgataaacgtatgagcgcaaacccgattgcaa 
atggcggtcgtcgtcgtggtgaagaagcaaccgatctgaccctgccggattggcgtcagtttaccaatgatataaccaatgaaaaccgtggt 
cacgaactgcctaaagttacccagaatatggatatgaccaccctgagcaattacctggaagaagttgcaaaactgaatccgaccagttttcgt 
gtttttggtccggatgaaaccatgagcaatcgcctgtggtcactgttcaataccaccaatcgtcagtggatggaagaggtgaaagaaccgaa 
tgatcagtatgtgggtccggaaggtcgtattattgatagccagctgagcgaacatcaggcggaaggttggctggaaggctataccctgacc 
ggtcgtgttggtatttttgcaagctatg aaagctttctgcgtgttgttg ataccatggtg acacagcactttaaatggctgcgtcatgcaagcg a 
acaggcatggcgtaatgattatcctagcctgaatctgattgcaaccagcaccgcatttcagcaggatcataatggttatacccatcaggatcc 
gggtatgctgacccatctggcagagaaaaaaagcaactttatccgtgaatatctgcctgccgatggcaatagcctgctggcagttcaggatc 
gtgcatttagcgaacgtcataaagtgaacctgattatcgcaagcaaacagcctcgtcagcagtggtttaccgcagatgaagcagatgagctg 
gcaaatg aaggcctg aaaattatcg attgggcaagtaccgcaccg ag cggtg atgttg atattacctttgccagcagcggcaccg aaccg a 
caattgaaacgctggcagccctgtggctgattaatcaagcatttccggaagtgaaattccgctatgttaatgttgtggaactgctgcgcctgca 
gaaaaaatcagaaagtcatatgaatgatgagcgcgaactgagtgatgcagagtttaacaaatttttccaggccgataaaccggtgatctttgg 
ttttcatgcatatgaggatctgatcgagagcttttttttcgagcgtaaattcaaaggtgatgtgtatgtgcatggttatcgcgaagatggcgatatt 
acaaccacctatgatatgcgtgtttacagcaaactggatcgttttcatcaggccaaagaagcagcagaaattctgtcagcaaatagcacaatt 
gaccaggcagcagccgatacctttatcgaaaaaatggatgcaaccctggccaaacattttgaagtgacccgtaatgaaggtcgcgatattg 
aagaatttacggattggaattggagcgcactgaaa (SEQ ID NO:56) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Bradyrhizobium sp. S23321 

atgaacaatcagcagcagagcgcactgagccgtagcgatctggatctgctggatcgttattggcgtgcagcaaattatctgagcgttggtca 
gatttacctgctggacaatccgctgctgcgtgaaccgctgcgtccggaacacattaaaccgcgtctgctgggtcattggggcaccacaccg 
ggtctgaattttatctatgcacatctgaatcgtgttatccgtgcactggacctgagcgtgctgtatgtttgtggtccgggtaatggtggtcctggc 
atggttgcaaatacctatctggaaggtagctatagcgaaatctatccgaatattgcacgtgataccgatggtctgcgtaaactgtttcgtcagttt 
agctttccgggtggtattccgagccatgcagcaccggaaactccgggtagcattcatgaaggtggtgaactgggttatgcactggttcatgc 
atatggtgcagcatttgataatccggatctgattgttgcatgtgttgttggtgatggtgaagcagaaaccggtccgctggcagcaagctggca 
tagcaacaaatttctgaatccggttcatgatggtgccgttctgccgattctgcatctgaacggctataaaatcgcaaatccgaccgttctgggtc 
gtatgcgtgatgaagaaattcgtgatttatttcgcggttttggtcatgaacctctgtttgttgaaggtgatgatccgaccctgatgcaccaggca 
atggcagatgcctttgatgttgcatttgcacgtattcgtagcatccagcagcatgcccgtgatggtcgtaaagaaattgaacgtccgcgttggc 
cgatgattgttctgcgtagcccgaaaggttggacaggtccgaaagaagttgacggtctgaaagtggaaggtttctggcgtgcccatcaggtt 
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ccggttgcaggttgtcgtgaaaatcctgcccatctgaaaattctggaagattggatgcgtagctatgaaccggaaaaactgttcgatgcaagc 
ggtgcactgattccggaactgcaggccctggctccggaaggtaatcgtcgtatgggtgccaatccgcatgcaaatggcggtctgctgaaaa 
aagaactgaaactgccggattttcgtagctttgccctggaagttccgcagcctggtggtgttaccggtgaagccacacgcgaactgggcaa 
attcctgcgtgacgttattcgtctgaatgcagcagaacgtaattttcgcattatgggtccggatgaaaccgcaagcaatcgtctggatgccgttt 
ttgaagaaaccgaacgtgtttggatggaaccgattgaaccgtatgatgttcatctggcacaggatggtcgcgttatggaagtgctgagcgaa 
catctgtgtcagggttggctggaaggctatctgctgaccggtcgtcatggtttttttagctgttatgaagcctttatccacatcgtggatagcatg 
tttaatcagcacgcaaaatggctgaaagttacccgtcatctgccgtggcgtcgtccgattgcaagcctgaattatcttctgaccagccatgtttg 
gcgtcaggatcataatggttttagtcatcaggatcctggttttgttgatctggttgccaacaaaaaagcggatattgtgcgtatctattttccgcct 
gatgccaataccctgctgtggattgcagatcattgcctgcgtacctataatcgcattaatgttattgtggcaggtaaacagcctgcaccgcagt 
ggctgagcatgcaggatgcagcaacccattgtgatgcaggtattggtatttggagctgggctggtaatgaagatgcaacaggcgaaccgc 
atgttgttatggcatgtgccggtgatgtgccgacactggaaaccctggcagccgttgacctgctgcgcaaagcactgcctgatctgaagatt 
cgtgttgttaatgttgtagatctgatgacactgcagcctaaagaacagcatcctcatggtctgagcgatcgcgattttgatagtctgtttaccag 
cgataaaccggtgatttttgcctatcatggttatccgcacctgattcatcgtctgacatataatcgtaccaatcatgcaggtctgcatgtgcgtgg 
ttttattgaagaaggtacaaccaccaccccgtttgatatggttgttctgaatgaactggatcgctatcacctggcaattgaagccattgaacgcg 
ttccaggtctggcagcgcgtgccgcagcggttaaacagcagtttcgtgatgccctgattgaacatagccattatattcgtgaacacggtgaa 
gatatgccggaaatccgcgattgggtttggcctggtaaaaccggt (SEQ ID NO:57) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Brucella microti CCM 
4915 

atgcctgcaaaaggtccgctgacaccgcagcagctgagcctgattaatcgttattggcgtgcagcaaattatctgagcgttggtcagatttac 
ctgatgaaaaatccgctgctgcgtgaaccgctgcagccggaacacattaaaccgcgtctgctgggtcattggggcaccacaccgggtctg 
aattttatctatgcacatctgaatcgcattatccagcagcgtaatgccaatgtgatttatatctgtggtccgggtcatggtggccctggtatggtt 
gcaaatacctatctggaaggcacctatagcgaaatttatccggcaattagcgaagatgaagcaggtatggaacgtctgtttcgtcagtttagct 
ttccgggtggtattccgagccatgcagcaccggaaactccgggtagcattcatgaaggtggtgaactgggttatgcactggttcatgcatat 
ggtgcagcatttgataatccggatctggttgttgcatgtgttgttggtgatggtgaagcagaaaccggtgcactggcaaccagctggcatagc 
aacaaatttctgaatccggcacgtgatggcgcagttctgccgattctgcatctgaacggctataaaatcgcaaatccgaccgttctggcacgt 
ctgagtgatgatgatctggataacctgtttcgcggttatggttatgaaccgttttttgttgaaggtagcgaaccggcagatatgcatcagaaaat 
ggcagcaaccctgg ataccatttttcagcgtattcagg acatcaaaaaaaacgccg atgttcatagtccgg aacgtccgcgttggccg atg a 
ttattctgcgtagcccgaaaggttggaccggtccgaaaaccgttgatggtctggtggttgaaaattactggcgtgcccatcaggttccggttg 
ccaattgtcgtgaaaatgatgcccatcgtaaaatcctggaagattggatgaaaagctatgatccgagcgacctgtttgatgagaaaggtgcc 
ctg aaaccgg aactgcgtgccctggcaccg aaaggcg aagcccgtatgggtgccaatccgcatgcg aatggtggtctgctgcgcaaag a 
actgcacatgccggattttcgccagtatgcagttaatgttaccgaaccgggtgcaattgaagcacagagcaccaaaattctgggtgatttcct 
gcgtgatgtgatgaaactgaatgaaaccgaaaaaaacttccgcatttttggtccggatgaaacagcaagcaatcgtctgggtagcgttctgg 
aagcgaccaatcgtgtttggatggccgaaacactggatatggatgatcacctggcagcagatggtcgtgttatggaagttctgagcgaacat 
ctgtgtcagggttggctggaaggttatctgctgagcggtcgtcatggtttttttagctgttatgaagccttcatccacatcatcgatagcatgttta 
atcagcatgcaaaatggctgcaggttgcacgcgaactggaatggcgtaaaccgattagcagcctgaattacctgctgaccagccatgtttg 
gcgtcaggatcataatggttttagtcatcaggatcctggttttgtagatctggtggcaaataaaagcgcagatattgtgcgtgtttattttccgcct 
gatgccaataccctgctgtgggtgggtgatcattgcctgaaaacctggaatcgtgtgaatgttattgttgcaggtaaacagccagaaccgca 
gtggctgaccatggcggaagccgaaaaacattgtgaagccggtctgggcatttgggaatgggcaggtacagaagatggcctggaaccg 
gatattgttatggcatgtgccggtgatgttccgaccatggaaacgctggcagccgtggatttactgcgtcagagcctgccgcatctgcgtatt 
cgtgttgttaatgtggttgatctgatggttctgcagagtccgcatcagcatcctcatggtattagtgatgaagaatttgatcgtatgttcaccaca 
aatcgtccggtgatttttgcctatcatggttatccgtatctgattcaccgtctggtttataaacgtaccaatcacagcaattttcacgtgcgtggtttt 
attgaacagggtacaaccaccaccccgtttgatatgaccgtgctgaatgagctggatcgttttcatctggcaatggaagcagttgaacgcctg 
ccactgggtg aaagcgttgcaaaaccgctg attg ataactttacag aaaaactggcactgcacaaag attatattcgtcagcatggcg aag a 
tatgccggaaattcgtgattggaaatggacctggcctcgt (SEQ ID NO:58) 
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Nucleic acid sequence encoding for a phosphoketolase enzyme from Lactobacillus salivarius 
ATCC 11741 

atgaccgattatagcagccaagaatacctggataaactggatgcatattggcgtgcagcaaattatgttagcgttggtcagctgtatctgaaa 
gataatccgctgctgcgtcgtccgctgaaagcagaagatgttaaagttaaaccgattggtcattggggcaccattgcaggtcagaattttatct 
atgcacatctgaatcgcgtgatcaacaaatatgatctgaacatgttctatgtggaaggtccgggtcatggtggtcaggttatggttagcaatag 
ctatctggatggtagctatagcgaaatctatccggaaattagccaggatgaacagggtatgaaacgtctgtttaaacgttttagctttccgggt 
ggtgttgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcattagccatagcgtgggtgca 
gttctggataacccggatctgattgttgcagcagttgttggtgatggtgaagcagaaaccggtccgctggcagcaagctggcagagcaata 
aattcattaatccgattcatgatggcgcagtgctgccgattctggatctgaatggctttaaaatcagcaatccgaccattctgagccgtgaaagt 
gatgaaaccctgaccaaatatttcgaaggtatgggttggcatccgatctttgttgaaggtgatgatccgaaattaatgcatccggcaatggca 
aaagcaatggatgaagcaattgaagagattaaagcgattcagaaaaacgcacgcgaaaataacgatccgagcctgcctgcatggcctgtt 
attatctttcgtgcaccg aaaggttgg acaggtccg aaag aatggg atggcg aaccg atcg aaaaaag ctttcgcgcacatcag attccg at 
tccggttgatcagaatgatatgcagcatgcagatgcactggttgattggctggaaagctataaaccggaagaactgtttgatgaaaacggca 
aactgaaagccgaaattgcagaaattaccccgaaaggcgataaacgtatggcagccaatccgcataccaatccgggtaaactgattcgcg 
aagttatcaaaccggattttcgtgattttgcagttgataccagcgttcctggtaaagaagttgcacaggatatgaccgttctgggtaaatatctg 
gaaaaagtgctgagcgataaccgccataattatcgtgtttttggtccggatgaaacgatgagcaatcgtctggcaccgatttttgatgttacca 
aacgtcagtggctggccgaaatcaaagaaccgaatgatcagtatttagcaccgagcggtcaggtgattgatagccagctgagtgaacatca 
ggcagaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagttttctgcgtgtggttgatagcatgctgac 
ccagcactttaaatggctgcgtaaagcaaccgaacagccgtggcgtaccagcattccgagtctgaatgttattgcaaccagcaccgtttttca 
gcaggatcataatggttatacccatcaggatcctggtattctgggtcatctggcagataaaaaacctgaatatatccgcgaatatctgcctgcc 
gatgcaaatagcctgctggcagtttttgataaaaccattaatgaccgcgacaaaattaacctgattgtggcaagcaaacatccgcgtcagca 
gttttatagcgcagcag aagcaaaag aactggtag ataaaggcctg aaaattatcg attgggcg agcaccg ataaaaatgccg aaccgg a 
tgtggttattgccgcagcaggcaccgaaccgaacctggaagcactggcagcgattagcattctgcatgaaaaactgccggatcttaaaatc 
cgctttattaacgttgtggacattctgaaactgcgtagcccgaaagttgatccgcgtggtctgagtgatgatgaatttgatgcctatttcaccaa 
agacaaaccggtgatttttgcctttcatggttatgaaggtctgctgcgcgatattttctattatcgccataaccataacgtggcctttcacggctat 
cgtgaaaatggtgatattaccaccccgtttgatatgcgtgttctgtcacagatggatcgttttgatctggttaaaagcgttgcactgagtctgcct 
gatgccgataaatatggccagctggttgccgaaatggatgcaaaagttgcaaaacatcatcagtatatccgtgatgaaggtacagatctgcc 
ggaagttgaaaattgggaatggaaaccgctggat (SEQ ID NO:59) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Rhodococcus imtechensis 
RKJ300 

atgaccgatggtcgtcaggttggtagccaggatagtgatggtcattatagcgatagcgatctggatctggacctgcgttggtgggcagcagc 
aaattatctgaccgttgcacagatttatctgcaggataatgcactgctgcgtgctccgctgcgtccggaacacattaaaccgcgtctgctgggt 
cattggggcaccagtccgggtctgagcatgatttatgccctgctgaatcgtctgattcgtcgtaccgataccgattgtctgtatgttaccggtcc 
tggtcatggtggtccggcactggttgcagcaacctatctggaaggcacctatagcgaagtttatccgggtgttagccgtgatgcagcaggta 
ttcatcgtctgtgtcgtcagtttagcacaccgggtggtattccgagccatgttagcgttcagactccgggtagcattcatgaaggtggtgaact 
gggttatgcactggcacatgcagccggtgcagcatttgatcatccgaatctgctggttgcctgtgttattggtgatggtgaagcagaaaccgg 
tccgctgagcggtagctggaaactgcctgcatttctgaatccggaacgtgatggcgcagttctgccgattctgcatgttaatggtgcaaaaatt 
gcaggtccgaccgtttatggtcgtagctcagatgcagatgttgaagcctttctgggtggtcagggttgggcaccgaccgtggtgagcggtg 
atgatccgcgtcatgtttttccagcactgcatcgtgcactgacagatgcacatgccgcaattagtgatctgcagcgtgaagcacgtgcaggtc 
gtcgtagcgcagcaaaatggcctgcaattgttctgcgtaccccgaaaggttggacaggtccgcgtaccgttgatggtgttctggttgaaggt 
acacatcgtgcccatcaggttccgctgtcaggtgttcgcaccgatgaagcacatctgcgtcagctggaagaatggatgcgtagctatggtcc 
gggtgagctgtttgatagcagcggtgccctggttcctgatctggaacgtctggcaccgcagggtgataaacgtatgggtagcagcccgtat 
gcaaatggtggccgtctgcgtgcagatctgccggttccgcctctggaaaaatatgcgctggcaattgaaaaaccgggtacaaccctgcatg 
aaaccacccgtgtgctgggtg aattactgcgtg atctgtatgcagccaccgcaacaccgg atggtggtggttattttcgtctgttttgtccgg at 
gaaaccgcaagcaatcgcctgggtgcagtttttgaagttaccgatcgttgttggcagctgccggtgaccgattatgatgatggtctgagtgca 
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cgtggtcgtgttatggaagttctgagcgaacatctgtgtgaaggttggctggaaggttatctgctgagtggtcgccatggtctgtttgcaagct 
atgaagcatttgcaatggttagcgtgagcatgctggttcagcataccaaatggctgcagcatgcagttgatctgccttggcgtgcaccggttg 
caagcctgaatgtgctgctgaccagcacctgttggcgtaatgatcataatggttttagtcatcagggtccgggaatgattgatgcagttattcc 
gctggctccggatgttgttcgtatttggctgccaccggatagcaataccctgctgtcaattgcagatcattgcctgcgtagcaccgatcatgtg 
aatctg attgttgttg ataaacagccgcatctgcagtatctg acactggccg aagcccatgcacattgtgcagcgggtgccagcgtgtggg a 
atgggcaggcaccgaaggtgcggttggtgcggatcctgatgttgtgctggcagcggctggtgatgttccgacccaagaaatcctggcagc 
cgcacagctgctgcgcgaacatactccggatctggttacccgtgttgttaatgttgtggatctgatgggtctgctgacgccgaccgaacatcc 
gcatggttttg atgcacgtatgtttctgg atttgtttaccgcag atacgg atgtggtttttgcctttcatggttatagccgtgccgttcatg aactg a 
ttcatggtcgccctgcaccggatcgttttcatgttcgcggttttagcgaacagggtacgaccaccaccccgtttgatatggttgttctgaaccgt 
atgagccgttatcatctggtgctggaagcactgcgtcgcacccgtcgtgaacctgcgggtgcaggcgaactggcagatttttgtctgcgcca 
gttagaacgccatggcgaatatgttgttgcacacctggaagatatgccggaagttcgtgattggacctggtca (SEQ ID NO:60) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Burkholderia xenovorans 
LB400 

atggcagaagcaagcagccgtccgacccctccgcaggttctggatgcagataccctgcgtaatatggatcgttattggcgtgcatgtaattat 
ctgagcgcaggtatgatttatctgcgtgataatccgctgctgcgtgaaccgctgaaaccggaacacattaaaaaccgtctgctgggtcattgg 
ggtagcgatccgggtcagagctttctgctggtgcatctgaatcgtctgattcgtaaactggatctgaacgtgatttatgttgcaggtcctggtca 
tggtgcaccggcaaccctggcacattgttatctggaaggtcattatagcgaaatttatccggatcgtagcgaagatgaagccggtatgcagc 
gtttttttcgtcagtttagctttccgggtggtattggtagccattgtacaccggaaacaccgggtagcattcatgaaggtggtgaactgggttata 
gcctgagccatggttatggtgccgcatttgataacccggatctgattgttaccgtgatgattggtgatggtgaagcagaaaccggtccgctgg 
caaccagctggcatagcaacaaatttctgaatccggttcgtgatggcgcagttctgccggttctgcacctgaatggctataaaatcgcaaatc 
cgaccattctggcacgtattccgcgtgaagaactggaagcactgctgaccggctatggtcataaaccgtatttcgttgaaggtgatgatccg 
gcagttatgcatcagcagatggcagccaccctggaacagtgtattggtgaaattcgtgcaattcagcagcatgcacgtgcaaataatgatgc 
aacccgtccgcgttggccgatgattgttctgcgtagcccgaaaggttggacaggtccgaaagaagttgacggccataaagtggaaggtag 
ctggcgtgcccatcaggttccggtgctggatccggttaccaatggtaaaagcctgaaactggttgaaaattggatgcgtagctatgaaccgg 
aaagcctgtttgatgaagcaggtcgtctggttgaggaactgcgcgaactggcaccgaaaggcgcacgtcgtattagcgccaatccgcatg 
caaatggtggtctgctgtgtaaaaccctggatatgcctgcatttggtgattatgcagttgcagttaaaaaaccgggtggcacctataccagcc 
cgaccgaagttctgggtaaattcctgtgtgatgttatgcgtcgcaatatgaccaattttcgtgtttttggtccggatgaaaccgcaagcaataaa 
ctgaccgcaatttatgaagccagcgaaaaaacctggctggcccagaccgaaccgagtgatgccgatggtggcgatctggcagttgatggt 
cgtgttatggaaatgctgagcgaacatacactggaaggctggtttgaaggttatgttctgaccggtcgtcatggtctgtttgcaacctatgaag 
catttgtgcatgtgatcgatagcatgtttaatcagcacgcaaaatggctggaaaaagcaaaacgtgatctgggttggcgtcagccggttccg 
agcattaatctgctgattaccagcctggtgtggcgtcaagatcataatggttttacacatcaggatcctggttttctggacgttgtgaccaataaa 
tcaccggatgttgtgcgtatctatctgcctccggatgccaattgtctgctgagtgttgcagatcattgcctgcgtagtcgcgattatgttaatgtta 
ttgttgccgataaacagccgcatctgcagtatctggacatggatgccgcagttattcattgtaccaaaggtattggcatctgggattgggcaag 
caccg atcagggtgttg aacctg atgttgttattgcaagtgccggtg atattgccaccatgg aagccctggcagcagttcag attctg aaag a 
acgttttgccgatctgaaaatccgttttgtgaatgttgttgacctgtttcgcctgatgccggaacatgcacatccgcacggtctgagcaatcgtg 
attttgatagtctgtttaccgcaaccaaaccggtgatctttaactttcatagctatgcaagcctggttcacaaactgacatataatcgtaccaacc 
atgataacctgcatgtgcatggctatcatgaaaaaggcaatattaacacaccgctggaactggccattattaaccaggttgatcgttttagcct 
ggcgattgatgtgattgatcgtgttccgaaactgcgtggtgtgggtgatcatgcaaaagaatggctgcgtggccaggttattgaacatctggc 
atatgcacatgccgaaggcattgatcgcgaagaaattcgcaattggacctggaaaggt (SEQ ID NO:61) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycobacterium 
intracellulare ATCC 13950 

atgacccatgcaaccgcactgagtgatgatgaactggcactgattgataaatactggcgtgcagcaaattatctgagcgttggtcagatttatc 
tgctggataatccgctgctgaccgaaccgctgaccattgatcatgttaaaccgcgtctgctgggtcattggggcaccacaccgggtctgaat 
ctggtttatgcacatctgaatcgtgttattcgtcatcgtgatgccgatgttatttatgttaccggtccgggtcatggtggtcctggtctggttgcaa 
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atgcatatctggaaggcacctatagcgaagtttataccggtattgaagaagataccgaaggtctgcgtaaactgtttcgtcagtttagctttccg 
ggtggtattccgagccatgttgcagcacagactccgggtagcattcatgaaggtggtgaactgggttatgccctggttcatgcatatggtgca 
gcactggataacccgtatctggttgttgcatgtgttgttggtgatggtgaagcagaaacaggtccgctggcagcaagctggcatagcaacaa 
atttctgaatccggtgaccgatggtgccgttctgccgattctggccctgaatggctataaaatcgcaaatccgaccgttctggcacgtattccg 
catgcagaactggaaagcctgctgcgtggttatggttatcgtccgattaccgttgccggtgatgatccggcagatgttcatcgtcaactggca 
gctgccctggatgatgcctttgatgatattgcagcaattcagagcgcagcacgtggtggtaatggtgttgaacgtccggtttggccgatgatt 
gttctgcgtaccccgaaaggttggacgggtccgaaaatggttgatggcaaaaaagttgaaggtacatggcgtagccatcaggttccgttag 
cagcaacccgtgataatcctgaacatcgtgcacagctggaagaatggctgcgtagctatggtccaggcgaactgtttgatgaaaatggccg 
tctgcgtccgg aactgcgtgcactggcaccg agcggtg atcgtcgtatg agcgcaaacccgcatgccaatggtgg actgctgctgcacg a 
tctggatctgccggattttcgtgattatgcagttgcagtggaacgtcctgcagcagttacccatgaagccacccgtgttctgggtggttttctgc 
gtgatgtgattgcacgtaataaagatcgttttcgcctgatgggtccggatgaaaccgcaagcaatcgtctggatgcagtttatggtagcaccg 
ataaagtttggctgagcgaaattgaaccggatgatgagcatctggctccggatggtcgtgtgatggaagttctgagtgaacatctgtgtcagg 
gttggctggaaggttatttactgaccggtcgtcatggtctgtttaattgttatgaagcctttgtgcacatcgtggatagcatgctgaaccagcatg 
caaaatggctggcaaccagccgtg aactgccgtggcgtcgtcctattgcaagcctg aattacctgctg agcagccatgtgtggcgtcagg a 
tcataatggtgcaagtcatcaggatccgggttttattgatctggtggccaataaacgtccagaactgacccgtgtgtatctgccaccggatgg 
caataccctgctgtctgttgcag atcattgtctgcgttcacgcg attacattaatgttattgttgcaggtaaacagccagccctggcctatctgg a 
tatggatgaagccgttgcacattgtacccgtggcctgggtatttgggaatgggcaagcaccgcaaccgatgatcctgatgttgtgctggcat 
gtgcaggcgatattccgaccctggaaaccctggcagccgcagatattctgcgcagcgaactgcccgaactggccgttcgtgttgttaatgtt 
gttgatctgatgcgtctgcagccggatacagaacatccgcatggcctgcctgatcgtgaatttgatgcactgtttacaccggatcgtccggtg 
atttttgcatatcatggctatccgtggctgatccatcgtctgacctatagtcgtaccaatcatgcacatatgcatgtgcgtggctttaaagaacgt 
ggtacaaccaccaccccgtttgatatggtaatgctgaatgatctggaccgttttcacttagttatggatgttatcgatcgtgttgatggtctggca 
agccgtgccgcaatgctgcgtcagcgcatggtggatgcacgtctggcagcgcgtatgtatacccgtgaacatggcgaagatgatccaaaa 
attagcggttggacctggggtccgagcgat (SEQ ID NO:62) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Nitrosomonas sp. Is79A3 

atg aaaaag aataccaagctgctg agtccgg aactgctgcacaaaatgg atgcatattggcgtgcagcaaattatctg agcgttggtcag at 
ttatctgtatgataatccgctgctgaaacagccgctgaaactggcacatatcaaaccgcgtctgctgggtcattggggcaccacaccgggtc 
tgaattttatctatgttcatctgaaccgcattatcaaagagcacgatctgaacgttatctatattaccggtccgggtcatggtggtcctggtctggt 
tgcaaatacctatctggaaggcacctatagcgaagtgtatccgaatattagccaggatgaagatggtatgcagcgtctgttcaaacagtttag 
ctttccgggtggtattccgagccatgttgcaccggaaactccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatgcatt 
tggtgcagcatttgataaccctggcctgctggttgcctgtgttgttggtgatggtgaagcagaaacaggtccgctggcaaccagctggcata 
gcaacaaatttctgaatccggttcatgatggtgcagttctgccgattctgcatctgaatggctataaaatcgcaggtccgaccgttctggcacg 
tattccgtgtgatgaactggaagcactgtttcgtggttatggttataccccgtattttatcgaaggtgatgatcctctggaaatgcatcagcgtat 
ggcagcaaccctgg atgcagttattgccaatattcag agcattcagcgtg atgcacgtacccatggttttaccaaacgtccgcattggccg at 
g attattctgcgtagcccg aaaggttgg acgggtccg aaagttgttg atggtaaaccg accg aaggtacatttcgtagccatcaggttccg at 
gggtgatatgagccagcctggtcatgttaaaattctggaaaaatggctgaaaagctatcgtccgcaagaactgtttgatgaaaccggtaaact 
gctggcagaactggccgagctggcaccgcagggtgcacgtcgtatgggtgcaaatccgcatgcaaatggtggtatgctgctgcgtgatct 
gcgtctgccggattttcgcgattatgccgttaaagttgccaatccgggtacagttagcgcagaagcaacccgtacccagggtgaatttattcg 
tgatgttgttaaactgaacgccaccaactttcgtgtttttagtccggatgaaacggcaagcaatcgttggggtgccgtttttgaagttaccaatc 
gctgtagtaccgcagaaattgttcctggtgatgaccatgtggctccggatggtcgtgttatggaaatgttaagcgaacatcagtgtgaaggtt 
ggctggaaggttatctgctgaccggtcgtcatggcttttttagctgttatgaagcctttatccacattattgatagcatgtttaaccagcatgccaa 
gtggttaaaagtggcaaatgaaattccgtggcgtcgtccgattgcaagcctgaattacctgctgagcagccatgtgtggcgtcaggatcata 
atggtttttcacatcaggatccgggttttattgatcatgtgatcaacaaaaaagccgaaattattcgcatctatctgccaccggatgccaatacc 
ctgctgtcagttaccg atcattgtctgcgttcacgtaattatgtg aatgttattgttgcgggtaaacagcctcagccgcagtggctgg atatgg a 
tgccgcaattaaacattgtacagccggtattggtatttgggaatgggccagcaatgatcagggcgaagaaccggatgttgtgatggcatgtg 
ccggtg atgctccg accattg aaacactggcagcagttg agctgctgtgg aaacattttcctg aactg aaaattcgcgtg attaatgtggttg a 
tctgatgagcctgcagccacagagtgaacatcctcatggtctgagcgataaagattttgatggtctgtttaccaaggacaagccgattatcttt 
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gcctatcatggttatccgtggctgattcatcgtctgacctatcgtcgtaccaatcatgataacctgcatgttcgcggttataaagaagaaggtac 
gaccagcaccccgtttgatatggttgtaatgaatgatctggatcgctttcatctggtggcagatgtgattgatcgtgttccgcagctgggtagc 
cgtgcagcctatgttaaacaggcaattcgcgataaactgatcgaacacaaacagtacattaaccagtatggcgaagatatgccggaaattcg 
taattggaaatggaaaggtagcagcgtg (SEQ ID NO:63) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Schizosaccharomyces 
pombe 972h- 

atggccacccag aatg atattccg aatagcacaccgg aag atctggcaaaacaggttg aaattgcag aaaaacatccgg atccgcctgca 
atgccgagccgtctgccggatagcctgaaaaccctggaagcaaaaattgataccagcaaaattaccgatgaagaggttgcaaatgtgcatc 
gttttcagcgtgcatgtgattatctggcagcaagcctgatttttctgagcaatggtctgtataccggtggtgatctggaagagaaagatatcaaa 
acccgtctgctgggtcattggggcacctgtccgggtctgagcattgtttatagccattgcaatcgcatcatcaacaaatacgatctgaacatgc 
tgtttgttgttggtcctggtcatggtgcaccggcaattctgagcgcactgttcctggaagatagtctgggtccgttttatccgcgttatcagtttac 
caaagaaggcctgaataacctgattaacacctttagcctgcctggtggttttccgagccatgttaatgccgaagttccgggtgcaattcatgaa 
ggtggcgaactgggttatgcactgagcgttagctatggtgcagttctggatcgtccggatctgattgttacctgtgttgtgggtgatggtgaag 
cagaaaccggtccgaccgcaaccagctggcatgcacataaatttcttgatccggcagaaagcggtgccgttattccggttctggaactgaat 
ggttacaaaattagcgaacgcaccatttatggttgcatggatgatagcgaactgctgagcctgtttagcggttttggttatgaagttgccattgt 
gaatgatacaccggatcagaatcgtgttatggcagccaccatggattgggcagttgaacgtattcatgatatccagcatcgtgcacgtgttaa 
tcgcg aag aaattaaaccgcgttggccg atg attattctgcgtaccccg aaaggtaaaggttgtccg aaatatctg aatggcaaatttctgg a 
aggcacctttcgtgcacatcaggttccgctgaaactggcacgtaccgataccaatcagcgtaatctgctgaaagattggctgaatagctataa 
ctgtcagg attttctgg atg aacatggtctgccg accaaaggtattaccg aacatctgcctccgcgtg aaaaacgtatgggtcagcgtcatg a 
aacctataatagttatctgccactgaaagtgccggactggaagaaatatggtgttaaaaaaggtgaaaccaccagtgcgaccagcgtggttg 
gccagtatctggacgagctgctggttaccaatgatagcaccctgcgcatttttagtccggatgaactggaaagcaataaactggatggtgcc 
ctgaaacatagctatcgtaccatgcagaccgatccggaactgatggccaaacgtggtcgtgttaccgaagtgctgagtgaacacctgtgtca 
gggttttatgcagggttataccctgaccggtcgtaccgccatttttccgtcatatgaagcatttatgaccatcgttgttagcatgctggttcagtat 
agcaaattcctg aaaatgggtctgg aaacgggttggcatggtaaatttggtagtctg aattatgttaccagcagcacctgggcacgtcaag a 
acataatggttttagccatcagagtccgcgttttattaccaccatgctgagtctgaaaccgggtgttagccgtgtttattttccgcctgatgcaaa 
ttgttttctggcaaccgttgcacgttgtatgaaaagcgaaaacaccattaatctgatggtcagcagtaaaaatccgcagcctgcatatctgagc 
gtggaagaagcggaacatcattgtaaagccggtgcaagcgtttggaaatttgcaagcaccgataatggtgaaaatccggatgttgttattgc 
cggtgttggcaatgaaatcatgtttgaagttgttaaagcagccgaaatgctgcagaacgatatccctgaactgcgtgttcgtgtgattaatgtg 
accgacctgatggtgctgagcagtctgcatccgcatggtatgaatcctgcagaatttgattcactgtttacgaaagatcgccacgtgcacttta 
actatcatggttatgttatggatctgaaggcactgctgttcgatcgtattcagggcacccgtgtgaccatggaaggttatcgtgaagaaggtac 
aaccaccaccccgtttaatatgatgatgtgtaataataccagccgctatcatgttgcccgtatggcactgcagcatgccctgcataatccgacc 
gttgcggttaattgtaatatgctgtgtgcaaaatatgcctggaaacttgaagagatcgagaactacatcatggaaaacaaagatgatcctccg 
gaaatttatgccgcaccggtgtttaaaaacaaaaccagtaccctg (SEQ ID NO:64) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Lactobacillus buchneri 
ATCC 11577 

atgaccgtggattacgatagcaaagagtatctggatctgctggataaatactggcgtgcagcaaattatctgagcgttggtcagctgtatctgc 
gtgataatccgctgctgaaacgtccgctgaaaagtgatgatgttaaaatcaaaccgattggtcattggggcaccattgttagccagaattttat 
ctatgcacagctgaatcgtgccatcaacaaatatgatctgaatatgttctatattgaaggcagcggtcatggtggtcaggttatggttagcaata 
gctatctggacggtagctatagcgatatttatccgaatattagccaggacgaaaaaggcatgcagaaactgttcaaacagtttagctttccgg 
gtggtgttgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatggcaccggtg 
caattctgg ataacccgg atgttattgcagcagttg aaattggtg atggtg aaagcg aaaccggtccgctggcagcaagctggtttagcg at 
aaattcattaatccgattaccgatggtgcagttctgccgattattaacatgaacggtttcaaaattagcaatccgaccattctgagccgtatgagt 
gatgcagatctgacggattatttcaaaggtatgggttgggaagcccattttgttgaagcaaccgcagataccgatcatgcaaaagttgaagcc 
gaatttgcaaaaaccctggataccgtgattgagaaaattaagagcatccagaaaaacgcacgcgaaaatgaaactccggataatgttaaact 
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gccggtttggccgatgattatctttcgtagcccgaaaggttggacaggtccgaaaaaagatctggatggtaacccgattgaaggtagctttcg 
tgcacatcaggttccgattccggttgatgcaaatgatatggaacatgcagatgaactggttgactggctgaaatcatataaaccggaagaact 
gtttgatgaaaacggcaccctgaaacctgaactgcgtgcactggcaccgaaaggcgaacagcgtatgagcgtgaatccgatcacaaatgg 
tggtattaaaccagaacctctgaaactgcctaatgtgcgtgattttgaagtgaaatttgataaacgtgggaccgagcagaaacaggatatgatt 
gagtggtcaaaatggctggatgcagttgcaaaactgaacccgaccacctttcgtggttttggtccggatgaaaccaaaagcaatcgtctgtat 
tcactgctggacgatggtaaacgtcagtggatggaagatatccatgaaccgtatgatgaggatctggcaaatcatggtcgtgttattgatagc 
cagctgagcgaacatcaggcagaaggttggctggaaggttatgttctgaccggtcgtcatggtttttttgcaacctatgaaagctttggtcgcg 
ttgtggatagcatgctgacccagcattttaagtggctgcgtaaagcaagcgaacagtattggcgtaaacagtatccgagcctgaactttgttg 
ataccagcaccgtttttcagcaggatcataatggttatacccatcaggatccgggtctgctgacacatctggcggaaaaaaagccggaattta 
ttcgtgaatatctgcctgcagatgccaatgaactgctggcagttggtgatagcgcatttcgtacatatgaaaagattaacctgatcgtgaccag 
caaacatccgcgtcgccagtggtatagtatgg atg aagcacag aatctggtg aaaaatggtctgggctatatcg attgggcaagcaccg at 
cagggtcaagaaccggatgtggtttttgcagccgcaggtagcgaaccgaatctggaagccctggcagccattagtattctgaataaagaatt 
cccggaactgaagatccgctttattaacgtggttgatatcctgaagctgaacagccctaaaaaggatccgcgtggtctgtcagatgaagaatt 
cgataacctgtttaccaccgacaaaccggtgatttttgcatggcatggctttgaggacatgatcaaagacatcttttttgatcgccataaccaca 
acctgtatgtgcatggttatcgtgaaaatggcgatattaccaccccgtttgatatgcgtgttctgaacgaactggatcgttttcatctggcagcg 
gatgccattcgtcatattccggcatatgcagttaaaggtggctattttatccagcgcatgaacaacatcgtggataaacataatcgctatattcg 
cgaagttggtacggatctgccggaagttaccagctggaattgggaaccgctgaacaaa (SEQ ID NO:65) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Streptomyces ghanaensis 
ATCC 14672 

atgccggaagcaccggatacccgtaccgttctgagtgatgaagaactgcgtaccctggatgcacattggcgtgcagcaaattatctggcag 
caggtcagatttatctgctggcaaatccgctgctgaccgaaccgctgcgtccggaacacattaaaccgcgtctgctgggtcattggggcac 
cagtccgggtctgaatctggtttatacccatctgaatcgtgttattgcaggtcgtggtctggatgccctgtgtatttggggtcctggtcatggtg 
gtccgagcgttctggccaatagctggctggaaggtagctatggtgaaacctatccggatgttggtcgtgatgcagccggtatggaacgtctg 
tttcgtcagtttagctttccgggtggtgtgccgagccatgttgcaccggaagttccgggtagcgttcatgaaggtggtgaactgggttatagcc 
tggcacatgcatatggtgcagcactggatcatccgggactgctggttgcatgcgttattggtgatggtgaagcagaaaccggtccgctggc 
agccagctggcatagcaacaaatttctggatccggttcatgatggcgcagttctgccgattctgcatctgaacggctataaaatcgccaatcc 
gaccgtgctggcacgtctgcctgaagatgaactggatagcctgctgcgtggttatggtcatgaaccgattcatgttagcggtgatgatccgg 
cagcagttcatcgtgcaatggcccatgcaatggatactgccctggatcgtattgccgaagttcagcgtgccgcacgtgaagatggtgttacc 
gaacgtgcacgtacaccggttattgttctgcgcaccccgaaaggttggaccggtcctgcggaagttgatggtaaaccggttgaaggcacct 
ggcgtgcccatcaggttcctctggcaggcgttcgtg ataacccgg aacatctgcgtcagctgg aagcatggctgcgtagctatcgtcctg a 
ggaactgtttgatgatgccggtcgtccggttgcagatgttctggcgtgtctgccagaaggtgatcgtcgtctgggtagcaccccgtatgcaaa 
tggtggcctgctggtgcgcgaactgccgatgcctgcgctggatgattttgcagttccggttgataaaccgggtacaaccctgcatgaaccta 
cccgtattctgggtggtctgttagaacgtattatgcgtgataccgcagatcgtcgcgattttcgtctggttggtccggatgaaaccgcaagcaa 
tcgtctgg aagccgtttatg atgcaagcggtaaagcgtggcaggcaggtacactgg atgttg atg agcatctgg atcgccatggtcgtgtg a 
tggaagttctgagcgaacacctgtgtcagggttggttagaaggttatttactgacaggtcgtcatggcctgtttagctgttatgaagcatttgtg 
catatcgtggatagcatggttaaccagcatatcaaatggctgaaaaccagccgtgaactgccatggcgtgctccgattgcaagcctgaatta 
cctgctgacaagccatgtgtggcgtcaggatcataatggttttagccatcaggatccgggttttgttgatcatgttctgaataaaagtccggaa 
gtggttcgtgtgtatctgcctccggatgcaaataccctgctgtcagttgccgatcatgcactgcgtagtcgtgattatgttaatgttgttgttgcc 
ggtaaacagccgtgttttg attggctg agcattg atg aagcacgtgttcattgtgcacgtggtgcaggcatttggg aatgggcaggcaccg a 
aaatggcggtgcacctgatgtggttctggcatgtgcgggtgatgttccgacccaagaagtactggcagcggcacagctgttacgtcgtcatc 
tgccggaactggcagttcgtgttgtgaatgttgtggatattgcccgtctgatgcctcgtgaagaacatccgcatggtatgacagattttgaatat 
gatggactgttcaccgcagacaaaccggtgatttttgcctatcatggttatccgtggctgattcaccgtctggcctatcgtcgtaatggtcatcc 
gaatctgcatgttcgtggttacaaagaaagcggtacgaccaccaccccgtttgatatggttgttcgtaatgatctggaccgttatcgcctggta 
atggatgttattgatcgtgttcctggtctggccgttcgcgcagcagccgttcgtcagcgtatggcagatgcccgtacccgtcatcatgcatgg 
attcgtgaacatggcaccgatttacctgaagttgcagaatggtcttggaatgca (SEQ ID NO:66) 
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Nucleic acid sequence encoding for a phosphoketolase enzyme from Cyanothece sp. PCC 8802 

atggttgcaacaccggaacgtccgaccctggaacagacaccgctgagcgcagaagaactgcgtcagattcaggcatattggcgtgcatgt 
aattatctggcagtgggtatgatttatctgcgtgataatccgctgctgaaagatccgctgaccgaagatcatgttaaaaatcgtctgctgggtca 
ttggggtagcagtccgggtctgagctttatctatattcatctgaatcgcctgatcaaaaaatacggcctggatgtgatttatatggcaggtcctg 
gtcatggtgcaccgggtattctgggtccggtttatctggaaggcacctatagcgaaacctatccggataaaagcgaagatgaagagggcat 
gaaaaaattcttcaaacagtttagctttccgggtggtattggtagccattgtactccggaaacaccgggttcaattcatgaaggtggtgaactg 
ggttatagcctgagccatgcatatggtgcagcactggataacccggatctgattgttgcagcagttgttggtgatggtgaagcagaaaccgg 
tccgctggcaaccgcatggcatagcaataaattcattaatccgattcgtgatggcgcagttctgccgattctgcatctgaacggctataaaatc 
gcaaatccgaccattctggcacgtattagccatgaggaactggaatacctgtttaaaggttatggctacaaaccgtattttgtcgaaggtagcg 
atccggaagttatgcatcagaaaatggcagcaacactggaaaccgcaattgccgaaattaaacatattcagcaagaggcacgtaccagcg 
gtgttgcaaaacgtcctatttggccg atg attgttctgcgtagcccg aaaggttgg acaggtccggcaagcgttg atggcaaaaaaacgg a 
agatttttggcgtagccatcaggttccgctgagtggtatgcatggtaatccggcacatattaaagttctggaagattggctgaaaagctatacc 
cctgaagaactttttgatgaaaacggcaccctgattccggaactgaaagaactggcaccgaccggtcatcatcgtatgagcgccaatccgc 
atgccaatggtggtctgctgcgtaaagatctgaaaatgccggattttcgtaattatggtgttgaagttgccaaaccgggtacagttgaagtggg 
taataccgcactgctgggcaattttctgcgggatgttatggccaataatatgaccaattttcgtgtgtttggtccggatgaaaccgccagcaac 
cgtctgaatgcaatttatgaaatcagcaaaaaagtgtggatgggcgaaattctgccggaagatgcagatggtacagaaatcaccaccgatg 
gtcgtgttatgg aaatgctg agcg aacataccctgcagggctggctggaaggttatctgctg accggtcgccatggtttttttcatacctatg a 
agcatttgcccatgtggtggatagcatgtttaatcagcatgcaaaatggctggacatctgcaaaaatgaagttccgtggcgtgccagcgttag 
cagcctgaatattctgctgagcagcaccgtttggcgtcaggatcataatggttttagtcatcaggatcctggttatgttgatctggttaccaataa 
atcagcggatgttgtgcgtgtttattttcctccggatgcgaattgtctgctgtcagttgcaaatcattgtctgaaatcaaccgattacgtgaacgtt 
attgttagcgataagcagatccatctgcagtatctgaatatggatcaggccatcaaacattgcaccaaaggtattggcatttgggattgggcaa 
gcaatgatgattgcggtacggaaccggatcatcctgatgttattatggcaagctgtggtgatgttgcaaccaaagaagcactggcagccacc 
gccattctgcgcgaagaatttccggatttaaaagtgcgttttatcaacgtggttgacctgttcaaactgcagagtgaaattgaacatcctcatgg 
tctgagtgatcgcgattttgataaccttttcaccaaagacaaaccgatcatctttaactttcatggttatccgtggctgatccacaaactgacctat 
cgtcgtaccaatcatcacaatctgcatgttcgtggttataaagagaaaggcaatattaacactccgctggaactggccattaacaatcagattg 
atcgttttaacctggtgatcgatgttatcaatcgtgttccgaaactgggtagcgcagcagcatatgtttatgaacgtatgaaaaacgccatcatc 
gaacatcgtgcatatgcctatgaacatggtattgataagcccgagattaacaactggaaatggcctcat (SEQ ID NO:67) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Neosartoqa fischeri NRRL 
181 

atgaccagcaaaggcgaaattgaaagcctgagcgcatatggtgttgcacgtagcaccattcagggtacaccgctgagccaggatgaactg 
cgtaaaatggatgcatattttcgtgcaagcatgtatctgtgtctgggtatgctgtatctgcgtgataatccgctgctgaaagaaccgctgaaagt 
tgaacatctgaaagcacgtctgctgggtcattggggtagtgatgccggtcagagctttacctggattcatatgaaccgtctgatcaaaaaata 
cgatctggatgtgctgtttattagcggtccgggtcatggtgcaccgggtattctgtcacagagctatctggaaggtgtttataccgaagtttatc 
cggaaaaaacccaggacgaaaaaggtctgcagcgttttttcaaacagtttagctttccgggtggtattggtagccatgcaacaccggaaaca 
ccgggttcaattcatgaaggtggtgaactgggttatagcattagtcatgcatttggcaccgtttttgatcatccgaatctgattaccctgaccatg 
gttggtgatggtgaagcagaaaccggtccgctggcaaccagctggcatagcaacaaatttctgaatccgattacagatggtgcagttctgcc 
ggttctgcatctgaatggctataaaatcaataacccgaccattctggcacgcattagccatgaagaactggaaatgctgttaaaaggttatggt 
tggaccccgtattttgttgaaggtagcgatcgtgaaagtatgcatcaggcaatggcagcaaccctggaacattgtgttctggaaattaagaag 
atccagaaacaggcacgcgaaagcaataaagcatttcgtccgctgtggccgatgattgttctgcgtagcccgaaaggttggagcgcaccg 
cgtgaaattgatggtaaatacctggaaggcttttggcgtgcacatcagattccgatcaccgatgttcagagcaaaccggaacacttaaaagt 
gctggaaaattggatgaaagcgtataagccggaagaggtgtttgataaaaatggcaccctgattccggaactgaaagagctggcaccgac 
cggcaccagccgtatg agcgcaaatccggtgggtaatggtggtctgctgcgtcgtccg atgg atctgccgg attttcgcg attatgcactg a 
ccgatattgaaccgggtgttaccattcgtccgagcatgagcaatatgagcaaatatctgcgggatgttgttgcccgtaatatgaccacctttcg 
tgtttttggtccgg atg aaaccg aatcaaataaactggccg aaatctacaaagccggtaaaaaggtttgg atggccg aatatttcaaag aag a 
tg agg acgg aggtaatctgg atatgcagggtcgtgtg atgg aaattctg agcg aacatacatgtg aaggttggctgg aagg atatattctg a 

pa-1638021 
	

281 



gtggtcgtcatggcatgctgaatagttatgagccgtttattcatgtgatcgacagcatggttaatcagcattgcaaatggattgaaaaatgcctg 
gcagttg aatggcgtgccaaagttagcagcctg aatattctgctg accgcaaccgtttggcgtcagg atcataatggttttacccatcagg at 
ccgggttttctggacgttgttgcaaataaaagtccggaagttgtgcgtatttatctgcctccggatggcaataccctgctgagcaccatgaatc 
attgttttcgtagcgtgaattacgtgaatgtgattgtggcagataaacaagaacatgtgcagtttctgaacatggaagaagcaattgaacattgc 
accaaaggtgttggtatttgggattgggcaagcaatgatcagggttgcgaaccggatgtggttatggcaagctgtggtgatgttgcaaccca 
tgaagccctggcagccaccgcactgctgcgcgaacatttaccgcagttaaaagttcgttttgttaatgtggttgacctgtttcgtctgattagcg 
atattaatcatccgcatggtatgccggatcgtcagtggggtgcaatttttaccaccgataaaccgatcatctttaactttcatagctatccgtggc 
tgattcatcgtctgacctataaacgtcctggtcagcataatctgcatgtgcgtggttataaagaaaaaggcaatatcgataccccgtttgaactg 
gcggttcgtaatcagaccgatcgttatagcctggccattgatgcaattgatcgtattccgagcctgggtaataccgcaagcggtgttcgtgaa 
cgcctgattaacctgcaactggcagcgaaaaacaaagcctttgatgatggtattgatccggattatattcgcaattggacctgggattatccgc 
gtaaaaaatgc (SEQ ID NO:68) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Enterococcus faecium 
TX1330 

atggattatagcagcaaagaatattttgataaaatgaccgcatggtggcgtgcagcaaattatctgagcgttggtcagatttatctgaaagata 
atccgctgctgcgtcgtaccctgaaaccggaagatgttaaaaaacacccgattggtcattggggcaccattccgggtcagaattttatctatgt 
tcatctgaatcgcgtgatcaacaaatacgatctgaacatgttttatatcgaaggtcctggtcatggtggtcaggttatggttagcaatgcatatct 
ggatggtagctataccgaaatttatccggaagttaccgaagatgaaacgggtatgcagaaactgtttaaacgttttagctttccgggtggtatt 
gcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatggtgttggtgcagttctgg 
ataatcctgaagttattagcgcagttgttattggtgatggtgaagcagaaaccggtccgctggcaggtagctggtttagtaatgtttttatcaatc 
cggttaccgatggtgcggtgctgccgattctgcatctgaacggtgcaaaaattgcaaatccgaccattctggcacgtaaaagtgatggcgaa 
ctggccaattatttcaatggtctgggttgggaaccgtttttcattgaaggtaatgatccggaaaaactgaatccggtgatggcagaaaaaatgg 
atcaggccattg ag aaaatcaaaagcattcag aaag aagcccgtctgaaaaccgc agcag atgcaatg atgccg aaatggcctgttctg at 
tgtgcgtaccccgaaaggttggacaggtccggaagaatgggatggtgagccgattgaaggcacctttcgtgcacatcaggttccgattccg 
gttgatcaagaacatatggatcatgcagatgccctgctgcgctggctgaaaagctatgaaccagaaaagctgtttgatgcacagggtcgtatt 
ctgg aag aaattcgtg aaattgcaccg accggtg atcatcgtatggcaaaaaatccg attacaaatggtggtatgg atccg aaaccgctg at 
tatgccgg attgg aaacgttataccctgcagtttg aaaaaccgggttcagttaccgcag aag atatg accg aactgggcaaatttgttcgcg a 
aatcattgaaaaaaacccggaaaactttcgcatctttggtccggatgaaaccaaaagcaatcgtctgaatcaggtgtttaaaaccaccaatcg 
tcagtgg atgg aaaaaattg aaccgg aaaatg atg aatggctg agcccg agcggtcgtgttattg atagccagctg agcg aacatcagg at 
gaaggttttttagaaggttatgttctgaccggtcgccatggtttttttgcaagttatgaaagctttctgcgtgtggttgatagcatgctgacccagc 
actttaaatggatgcgtaaaagccgtgatctgagctggcgtaataactatccgagcctgaatctgattgcaagtagcaccgtgtttcagcagg 
atcataatggttatagtcaccaggatccgggtattctgacccatctggccgaaaaaaaagcagaatttattcgtgagtatctgcctgccgatgc 
aaatacactgctggccgttatggataaagcatttcgtagcagcgaaaagatcaacctgattatcagcagtaaacatccgcgtgcacagttttat 
agtgcagaagaagcagccgttctggttaatgaaggcctgaaaattatcgattgggcaagcaccgcaaaagaagaagaacctgaactggta 
attgcagcagcaggcaccgaaagtaatctggaagcactggcagcagttactctgctgctggaagagtttccgaaactgaaaatccgctttat 
taacgttgtggacctgctgaaactgcgtcatccgagtcaggatcctcgtggtctgagtgatgaagaatttgacaaatactttaccaaagataaa 
ccg atcctgtttgcctttcatggctatg aaacactg attcgcaccatcttttttg atcgccataatcatcatctg atg attcacggctataaag ag a 
atggcgatattaccaccccgtttgatatgcgtgttgtgaatgaactggatcgttatcatctggcaaaagatgcagccctgaagattaaaggtag 
ccaggccgaagattttgccaaaaagatggaccaaaaactgcaagaacaccagaactatatccgcgaaaatggtattgatctgccggaagt 
gctggactggaaatggaagaatctggatcag (SEQ ID NO:69) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Listeria grayi DSM 20601 

atgaccgattatagcagcccgaactatctggcaaaagttgatgcatggtggcgtgcagcagattttatcagcgttggtcagctgtatctgaaa 
ggtaatccgctgctgcgtcgtccgctggaaaaagaagatttaaaagttcatccgattggtcattggggcaccattagcggtcagaattttatct 
atgcacatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtccgggtcatggtggtcaggttatggttagcaatag 
ctatctggatggtagctataccgatacctatccgaccattacccaggatgaagttggtctgaccaaactgtataaacagtttagctttccgggtg 
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gtattgcaagccatgcagcaccggaaacaccgggtagcctgcatgaaggtggtgaactgggttatgcactgagccatgccaccggtagca 
ttctggataatccggatgttattgcagcaaccgttattggtgatggtgaagcagaaaccggtccgctgagcgcaggttggtttagtaataccttt 
attaacccggttaatgatggtgcagttctgccgattctgtacctgaatggtgcaaaaattagcaatccgacaattctgagccgcaaaaccgata 
aagaactgaccagcttttttcagggtctgggttgggatccgatttttgttgaaggtgaagatcctgccaaagtgcatccgctgatggcagaaa 
aactggatcaggcaattgaaaaaatcaaagccattcagaccgaagcacgtaaagaagccgcagataaagcaaccatgccgacctggcct 
gttattctgtttcgtaccccgaaaggttggacaggtccgaaagaatggaataatgaaccgattgaaggtagctttcgtgcacatcaggttccg 
attccggttgatcagcatcattttgatcatgttgatgccctggaaaattggctgcagagctatcgtccggaagaactgtttaccgaagaaggta 
gtctgaaagaagaaatcaaaagcctggcaccgaaaaatcgtatggcaaccaatccgattaccaatggtggcattgatccgcagccgctgc 
gtctgccgagctggaaagattatgcagttgaaaccgcaaacaaagatgtgattacgcaggatatgattgagctgggtggttttgttcgtgatat 
cgttaaagaaaacccggataactttcgcatttttggtccggatgaaaccaaaagcaatcgcctgaataaagtgtttgaagtgaccaatcgtca 
gtgg atg agcaaagcag aatttccgcgtg atg aatggctggctccggcaggtcgtattattg atggccagctg agcg aacatcaggcag a 
aggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagctttctgcgtgttgttgatagcatgctgacccagcac 
tttaaatggctgcgtaaagcaaaag aac ag acctggcgtaatagttatccg agcctg aatgtg attgcaaccagcaccgtttttcagcagg at 
cataatggttatacccatcaggatccgggtgtgctgacacatctggccgaaaaaaaaccggaatttatccgtgaatatctgcctgcagatacc 
aatagcctgctggcagttatgaatgaagcatttcgtagcgaggaactgattaatctgattgtgagcagcaaacatccgcgtccgcagttttata 
gcgcagaagaagctgaaattctggttaaagatggcctgaaaatcattgattgggcaagcaccgtgagcgaagccgaagaaccgg atgtg 
gttattgccagtgcaggtacagaaccgaatctggaagcactggcagcagttaccctgctgaacgaagcctttccgtcgctgaaaattcgcttt 
atcaacattgtggacattctgaaactgcgccatccggatatcgatccgcgtggcctgaccgatgaagaatttgatcgttatttcaccacggac 
aaaccg atcatttttgcctttcattcatatg aaggtatggtgcgcg atatcttttttaaccgccataatcacaacctgttcatccatggttatcgcg a 
aaatggtgatattaccaccccgtttgatatgcgtgttctgagtgaaatggatcgttttcacctggccaaagatgcagccgaagcagtttatggt 
gaaattgcgaccagttttgccgcagaaatggacgccgttctgtcaaaacatcatcactttattcgtgaaaacggcgaagatctgccggaagtt 
gagaattggaaatggcaggcactgaaaactgacctgctggaagtg (SEQ ID NO:70) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Enterococcus casseliflavus 
EC30 

atgaaaaccacctacgatacccctgagtattaccagaaaatgaatgcatggtggcgtgcagcaaattatctgagcgttggtcagatttatctg 
aaagataatccgctgctgcgtcgtccgattgaagaaaaagacctgaaagtgaatccgattggtcattggggcaccattgcaggtcagaatttt 
atctatacccatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtccgggtcatggtggtcaggttatggttgcaaa 
tgcatatctggatggtagctatagcgaaatctatccgaaagcaacccaggatgaagcaggtatgaaacacctgtttaaaacctttagctttccg 
ggtggtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcattgcacatgcaaccggtg 
caattctggataacccggatgttattgcagcagttgttgttggtgatggtgaagcagaaaccggtccgctggcaggtagctggtttagcaata 
cctttattaacccggttaacgatggtgccattctgccgattctgcatctgaacggtgcaaaaattgcaaatccgaccattctggcacgtaaaag 
cgatcaggatctgaccaaatatttcgaaggtatgggttggaccccgtattttgttgaaggtgatgatccggaagcagttcatccgcagctggc 
acaaaaaatggatcaggcaattgagcagattcatgcaattcaggcagaagcccgtaaaggttcagccgaagaggcagcaatgccgcattg 
gcctgttctgattgttcgtaccccgaaaggttggacaggtccgaaagtttgggatggcgaaccgatcgaaggcggttttcgtgcacatcagg 
ttccgattccggttaatgcaaaacatatggaacatgttgatgcactgaccgattggctgcagagctatcgtccggaagaactgtttgatgaaaa 
tggtcgtattaaggccgaaatccaagaactggcaccgaaaggcgaacagcgtatggcagttaacccgattaccaatggcggtattgatcct 
cagccgctgcgtctgccggattggcaggcacatgccattgcaattgaaactccgggtgaaaccaccgcacaggatatgatggtttttggtaa 
atttgcccgtgatattatcaaagagaacccggacaattttcgcatttttggtcctgatgaagccaaaagcaatcgtctgaatcatgtgtttgaagt 
taccgatcgtcagtggctggaaccgaaacatccggattatgatgaatggctgagcagcgtgggtcgtgttattgatagccagctgagcgaa 
catcaggccgaaggttttctggaaggttatgttctgaccggtcgccatggcttttttgcaagctatgaaagctttctgcgtgttgtggatagcatg 
attacccagcactttaaatggctgcgtaaagcacatgatctggattggcgtaatccgtatccgagcctgaatctgattgcaagtagcaccgtttt 
tcagcaggatcataatggttatacccaccaggatccgggtattatgacccatattgcagaaaaaaaagccg attttgtgcgtgtttatctgcctg 
cagatgcaaatagcctgatggccgttatggccgaaaccctggcaagcgaagaaaagattaatctggttgttagcagcaaacatcctcgtcc 
gcagttttatagcgcagatgaagcgaaagttctggtgaaagatggtctgaaagttatcgattgggcaagcaccgatgaaggtcaagaaccg 
gatattgtgattgcagccgcaggtacagaaccgaatctggaagcactggcagccgttagcctgctgattgaagcatttccggaactgaaagt 
ccgttttatcaatgttgttgacctgctgaaactgcgtcgccctgaagttgatccgcgtggtctgagcgacgaagcctttgaagcctattttacca 
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aagataagccgatcgtgtttgcctttcatggttatgaaggcctgattcgcgatatcttttttggccgtcgtaatcagcagctgcatattcatggcta 
tcgcgaaaacggcgatattaccaccccgtttgatatgcgtattctgtcagaactggatcgttttcatctggcaaaagatgcagcagaatgggtt 
tatggtgaaaaagccacagattttgcacagaagatggcagataccgttgcatatcatcatgattttatccgcgagaacggttatgatattgccg 
aagttgaagaatgggaatggaaaccgctgcgc (SEQ ID NO:71) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycoplasma alligatoris 
A21JP2 

atgaaaaagaataccttcgatacccaggactatctggataaagttgatgcatggtttcgtgcagcaaattatctgagcgttggtcagatgtatct 
gcgtaataatccgctgctgcgtagcaaaattaccagtgatgatgttaaagtgtatccgattggtcattggggcaccattccgggtcagaatttt 
gcatatgcacatctgaatcgcgtgatcaacaaatacaatctgaatatgttctacatcgaaggtcctggtcatggtggtcaggttatgaccagca 
atagctacctggatggtagctataccgaactgtttccgcatgtgacccaggatgttgcaggtatgaaacacctgtttaagtattttagctttccg 
ggtggcaccgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatgccaccgg 
tgcaatcctggataatccgaatgttattgcagcaaccattgttggtgatggtgaagcagaaaccggtccgctggcagcaagctggtttagca 
atagttttatcaatccggttaatgatggtgccgttctgccgattctgcatctgaacggtggtaaaattagcaatccgaccattctgtgtcgcaaaa 
gcaataaagaactgaccgattattttgccggtatgggttgggaagcagtttttgttgaaggtagtgatgagaaagaaatgcacaaagttatgg 
cccagaaactggattatgtgatcgaaaaaattcagagcattcagaacgaggcacgtaaaaaaccggcaaatcaggcaacccgtccgatttg 
gccgatgatggttctgcgtaccccgaaaggttggacaggtccggatagctggaataaagataaaattgtgggtagctttcgtgcccatcagg 
ttccgattccggtgaatagcgcaaatatggaacatattgatgcactgctggattggctgaaatcctataaagtggataacctgttcgacaaaaa 
tggcaaactggttgatgaaattgcacagattgcaccgaaaggcgatcagcgtatgggtatgaatccgattaccaatggtggcctgaacccg 
aaaaaactggtaatgcctcgttggcaggattttgcactgaaattttcaaaaccgggtgagctggttaatcaggatatggttgagctgggcacct 
attttgcaaaaatgatggaactgaacaaggacaactttcgtctgtttggtcctgatgaaaccaaaagtaatcgcctgtataacgtgttcaaagtg 
accaaacgtcagtggctggaaccgattagccctattctggatgaagcactgagtccggaaggtcgtgttattgatagccagctgagcgaac 
atcaggcagaaggttttctggaaggttatgttctgaccggtcgccatggtgtttttgcaagctatgaaagctttctgcgtgttgtggatagtatgc 
tgacccagcacctgaaatggctgaagaaagcaaaagatgttcattggcgtaatgattatccgagcctgaatgtgattgcgaccagcaccgc 
atttcagcaggatcataatggttatacacatcaggatccgggtctgattggccatctggcagataaaactccggaaattattcgtcagtatctgc 
ctgcagataccaataccctgctggcagttatggataaaagcctgaaagaacgcaacgtgattaaccatatcattgcaagcaaacagcctcgc 
gaacagttttatagcgaacaagaagcagcagaactggtagaaaaaggtctgaaagtaattgattgggcaagcaccaccaaaggtaatgaa 
gaaccggaactggtggttgttgcagcaggcaccgaaccgaatctggaagccctggcagccgtgacgattctgaacaaagagtatccgtca 
ctgaaaatccgttttgtgaatgtggttgatctgatgaagctgcgtcatccgagtctggatccgcgtggtctgagcgataaagaatttgatgcaat 
tttcaccagcaacaagccgattgtgtttgcctttcatggttatgaaggtattctgcgcgacatgtttttcaaacgcaataaccataatctgatcacc 
catggctatcgcgaaaatggtgatatcacaaccagctttgatattcgccagctgtcacatatggatcgctttcatattagcgcaagcgcagcaa 
aagcggtgtatggtaataaagcacaagagttcgaggacaaaatgatccagaccattgatttccacaccaaatatatccgtgaatatggcacc 
gatattcccgaagttaaagaatggaaatgggcagatctgacccgtaaa (SEQ ID NO:72) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Carnobacterium sp. 17-4 

atgaaaaactatgatagcaaagattatctgaaaaaagtggacgcattttggcgtgcagcaaattatctgtcagttggtcagctgtatctgcgtg 
ataatccgctgctgcagcgtccgctgaaaagcaccgatgttaaagcacatccgattggtcattggggcaccattagcggtcagaattttatct 
atgcacatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtccgggtcatggtggtcaggttatgattagcaatgc 
atatctggatggtagctataccgaaatctatccggatatcaccgaaaacaaagaaggcatgaagaaactgttcaagcagtttagcagtccgg 
gtggtgttgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatgccaccggtg 
caattctggataacccggatgttattgcagcaaccgttattggtgatggtgaagcagaaaccggtccgctggcagcaggttggtttagcaata 
atttcattaatccggtgaatgatggtgccgttctgccgattctgtacctgaatggtggtaaaattagtaacccgaccattctggcacgtaaaagc 
aatgaagatctgaagaaatatttcgagggtatgggttggaaaccgtattttgttgaaggcaccgatccggaaaaagttcatccggttatggca 
aataccctggatgttgttatcgaagaaattcgcagcattcagaatgaagcccgtaaaggtaaagccgaagatgttgaaatgccgcattggcc 
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tgtgatgattattcgtaccccgaaaggttggacaggtccgaaagaatgggataacaaaaaaatcgaaggcacgtttcgtgcacatcaggttc 
cgattccggttgatgcagaacatatggaatatgtgaataaactggtggactggctgaaatcatatcgtccggaagaactgtttaccgaaaatg 
gcaaactgatcgatgacctgaaagaactgacaccgaaaggcaataaacgtatggcaaccaatccgattaccaatggtggcattaatgcaaa 
agcactgattatcccgaattggaaacagcatgcaattgataccaccattccgggtgcagttattgcccaggatatggatgtttttggtgaacag 
gcacgtg atctg attgttaaaaatccg aacaactttcgcatcttcggtccgg atg aaaccaaaagtaatcgcctgg ataaaatctttg aagtg a 
ccaatcgtcagtggctggaaagcaaagaattaaccgatgaatggcagagcagcgcaggtcgtgttattgatggccagctgagcgaacatc 
aggcagaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagctttctgcgtgttgttgatagcatgctgac 
ccagcactttaaatggctgcgtaaagcaaccgatcagaaatggcgtaataactatccgagcctgaatgtgattgcaaccagcaccgtttttca 
gcaggatcataatggttatacccatcaggatccgggtattctgacccatctggcagaaaaaaaaccgg aatttatccgtgaatatctgcctgc 
agatgcaaatagtctgatggcagttatggacaaaacactgcaagaag aacagctgattaacctgatcattagcagcaaacatccgcgtccg 
cagttttatagcgttg aag aagccg aaattctggttaaag atggcctg aaaattatcg attgggccagtaccg ataatg atagcg aaccgg at 
ctggttatcgcagcagccggtacagaaccgaacctggaagcactggcagccatgagcattctgcacaaagcatttccggaactgaaaatc 
cgctttatcaacattgtggacattctgaaactgcgtcacccggatattgatagccgtggtctgacagatgaaaaattcgatagctatttcaccaa 
agagcagccgattatctttgcctttcatggctttgaaggtctgattcgcgatatcttttttaaccgccataaccataatctgcgcattcacggttatc 
gtgaaaatggtgatattaccaccccgtttgatatgcgtgttctgaatgaaatggatcgttttcatctggccaaagatgccgcaaaagccgtttat 
ggtctgaaagccaacaaattcatgcaagagatggaaaacaccgtgaactttcatcatcagtatattcgcgaaaacggcattgatattccggaa 
gtgattaactggaaatgggaaaaaatc (SEQ ID NO:73) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Melissococcus plutonius 
ATCC 35311 

atggaaaaagataaatacagcagcaccgagtacctggacaaaattgataaatggtggcgtgcagcaaactatctgagcattggtcagctgt 
atctg aaag ataatccgctgctg aaacgtaaaattcgtagcg agg atgttaaatatcatccg attggtcattggggcaccattgcaggtcag a 
attttatctatgcacatctgaaccgcattatcaacaaatacgatctgaatatgttttatatcgagggtccgggtcatggtggtcaggttatggttag 
caatagctatctggatggtagctataccgaaatttatccggcagttaccgaagatgaagcaggtatgcagaaactgtttaaacgttttagctttc 
cgggtggtgttagcagccatgccgcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatggtgttg 
gtgcaattctggataacccggaagttattagcgcagttgttattggtgatggtgaaagcgaaaccggtccgctggcgaccagctggtttagta 
atacctttattaacccggttaccgatggtgccgttctgccgattctgcatctgaatggtgcaaaaattgcaaatccgaccattctgggtcgtaaa 
agcgataaagaactggaacagtattttcgtggtatgggttggattccgtattttgtggaaggtaatgatccgaatcagatgcatccgctgatgg 
caaaaaccctggatcaggtgattgaaaaaatccacagcattcaagaaaccgcacgtaaacagaccgcagaaacagcaagtattcagaaat 
ggcctctgattgttctgcgtaccccgaaaggttggacaggtccgaaagaatgggatggtaaaccgattgaagttacctttcgtgcacatcag 
gttccgattccgattgatcaggatcatatggaacatgttgatcagctggtgaattggctgaaaagctataaaccggaagaactgtttgatgaaa 
caggtcgtctg aatagcg aaattcgtgccattgcaccg atg aatg ataaacgtatggcaatg aatccg attaccaatggtggtattaatccg a 
aaccgctgcagatgccggattggcgtgaatttgatctgcatattagcaaaccgggtgagctggttgcacaggatatgctggaatttggtaaaa 
tggttgcagccatcatcaaaaaaaacccgcag aactttctgatctttggtccggatgaaaccaaaagcaatctgctgaatgatgcatttagcgt 
taccagccgtcagtggctggaaccgatttatgaacctcaggatgaatggctggcaccgtcaggtcgtattattgatagccagctgagcgaac 
atcagg acg aaggtattctgg aaggttatgttctg accggtcgtcatggtttttttgcaagctatg aagcctttattcgcatcgtgg atagcatg a 
ttgcccagcatatcaaatggatgcgtaaagcaatggatctgccgtggcgtaatggttatagtagcctgaatctgattgcaagcagtaccgcat 
ttcagcaggatcacaatggctatacccaccaggatccgggtatcctgagtcatctggcagaaaaagaagcagattttatccacgaatatgtg 
cctgcagataccaatagcctgctggcagttatggataaagttctgaaaagtcagggcaaagtgaatctggtgattagctcaaaacatccgcg 
tccgcagttttatagccctgaagaagcacaagaattagttaatcgtggcctgatggaaattgattgggcaagcaccgttgcagaaaatggca 
ctccggaaattgtgattgttgccgcaggcaccgaaccgaatatggaagcactggcagcaattaatctgatcaatcagagttttccgaaactgc 
agttccgctttatcaatgttgtggatttactgaaactgcgtcatcctgcagttgattcaagaggtattagcgaagtggaatataaccacctgttta 
ccgttgattccccgattatctttgtttgtcagggttattcaagcctgattcgcagcctgttctatgatcgtaaaaatcgtccggttagcatccatag 
ctaccaagaaaacggtgccattaccaccccgtttgatatgcgtgttctgaataaaatcgatcgttatcacctggccaaagatattgcactgacc 
gcatatggtagccgtggtgaagattttgcacgtgccatggataccatcctggaaaaacacaatcagtatattcgcgaaacgggtaaagatct 
gcctgaagtgctgaattggaaatgggctccgctgcatatctataacgaaaacattgaacaggat (SEQ ID NO:74) 
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Nucleic acid sequence encoding for a phosphoketolase enzyme from Tetragenococcus 
halophilus NBRC 12172 

atgagcgtgaacatcgacagcaaagaatatctggaacgtatgaatgcatggtggcgtgcagcaaactatattagcgttgcacagatttttctg 
cgtgataatccgctgctgcgtcgtccgctggaaaaagaagatatcaaaattaacccgattggtcattggggcaccattagcggtcagaatttt 
atctatgttcatctgaaccgcgtgatcaacaaatatggtctgaacatgttttatatcgaaggtccgggtcatggtggtcaggttatggttagcaat 
agctatattgatggcagctatagcgaaatctatccggatgttacccaggatgaagcaggtctgaaaaaactgttcaaacagtttagctttccgg 
gtggtatgggtagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcatgagccatgccgttggtgc 
agttctggataatcctgatgttattgcagcaaccgttattggtgatggtgaagcagaaaccggtcctctggcagcaagctggatgagcaataa 
tttcattaatccggtgaatgatggcgcagtgctgccgattctgaatctgaatggtgcaaaaattgcaaatccgaccgttctggcacgtaaaagc 
gataaagatctgcagaaatactttgaaggtctgggttggaaaccgtattttgtggaaggtgataacccggaaaaaatgcatccgctgatggc 
cgaaaccctggatgcagttattaacgaaattcagagcattcagaaagaagcccgtaaaggttcagccgaagatgtgaccatgccgcattgg 
cctgttattgtttttcgtaccccgaaaggttgggaaggtccagaaaaatgggataatgagcagattgcaggcacctttcgtgcacatcaggttc 
cgattccgattgatgcaagccatatggaatatgcaaatgatctggcaaaatggctgaaaagctatcgtccggaagaactgtttgatgaaaatg 
gcacaattattgatgcgattaaagaactgagtccgaaaggcgataatcgcatgagtgttaatccgattaccaatggtggcctggatccgaaa 
gcactgaatatgcctgattggcatacccatgcagttgataccagcaaacgtggcaccgataaagcacaggatatgagcgttctgggtggtttt 
attgccgatattatggaaaacaacccg aag aactttcgcatttttggtccgg atg aaaccaaaagcaatcgcctg aataaagtttttg atgtg a 
caaatcgtcagtgggttgaacctcgtgaactgtcagatgaatggcagagcgcagttggtcgtgtgatcgatggtcagctgagcgaacatca 
ggcag aaggttttctgg aaggctataccctg accggtcgtcatggtttttttgcaagctatg aagcatttctgcgcattgttg atagcatgctg a 
cccagcactttaaatggattcgtaaagccaatgaaaaaagctggcgcaaaaaatacccgagcctgaatgtgattagcagcagtaccgcattt 
cagcaggatcataatggttatacccatcaggatccgggtgtgattacccatctggcagaaaaaaaaccggaatatatccgcgaatattttccg 
gcagatgcaaatagcctgatggcggttatggataaagccctgaaagatgaaaacgtcattaacctgattacctcgagcaaacatccgcgtcc 
gcagttttatagcgttgaagaagcacaagaactggtcgattatggcgtgaaaaaaatcgattgggcaagcaatgatcaggatagcgaaccg 
gatattgtgtttgcagcagcaggtagtgaaccgaatctggaagcactggcagcgattagcattctgcatgaacagtttccggaaatgaaaatc 
cgctttatcaatgttgtggacctgctgaaactgcgtcatccagatgttgatccgcgtggtctgagtgatgaagcctttgatgagctgtttaccac 
agataaaccggtgatctttaactttcatggttatgaaggcctgattcgcgatatcttttttacccgtcataatcgtaatctgagcatccatggctatc 
gtgaagatggtgatattaccaccccgtttgatatgcgtgttaaaaatgaactggatcgctttcatctggccaaagatgcagccaataccatttat 
gccgaaaaagcagccgatttcatccaagaaatggacaaaaccctgcagtatcaccatgattatattcgcgaaaacggtgatgatatcagcg 
aagttcagaattgggaatggaaagacctgaaa (SEQ ID NO:75) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Melissococcus plutonius 
DAT561 

atgaccaaatatgatagcaaagaatatctggccaaagtggatgcattttggcgtgcagcaaactatattagcgttggtcagctgtatctgaaag 
ataatccgctgctggatcgtccgattgaaaccaccgatgttaaagttcatccgattggtcattggggcaccattagcggtcagaattttatctat 
gcacatctgaatcgcgtgatcaacaaatacgatctgaacatgttttatgtggaaggtccgggtcatggtggtcaggttatggttagcaatagct 
atctggatggtagctataccgaaatctatccggaaatcaccgaagataaagagggtctgaaaaaactgttcaaacagtttagctttccgggtg 
gtattgcaagccatgcagcaccggaaactccgggtagcattcatgaaggtggtgaactgggttatagcattagccatgccaccggtgcaatt 
ctggataacccggatgttattgcagcaaccgttgttggtgatggtgaagcagaaaccggtccgctgagcgcaggttggtttgcaaataccttt 
attaacccggttaacgatggtgccattctgccgattctgtacctgaatggtggtaaaattagcaatccgaccattctggaacgcaaaagtgatg 
aagaactgaccaagtattttgaaggtatgggttggaaaccgtattttgttgaaggcaccgttccggataaagtgcatcctctgatggcaaaaat 
cctggatcatatcatcgaagaaatcaaagatattcagaaagaagcccgtaaagacaaagccgaaaatgcaaaaatgccgcattggcctgtt 
ctgattatgcgtaccccgaaaggttggacaggtccgaaaatttgggatgatgaaaaaattgagggcacctttcgtgcacatcaggttccgatt 
ccggttgatgcagaacatatggaacatattgatgcactggttgattggctgaaaagctatcatccggaagaactttttgataaaaacggcacc 
ctgaaaccggaactgaaagaactggttccgaaaggcgatcgtcgtatggccaaaaacccgattaccaatggtggcctggatccgaaaccg 
ctgaaaatgaatggttgggaacagcatgcaattgataccagcacaccgggtatggttaccgcacaggatatgattgtttttggcaattatgtcg 
aagatctgatcaaagcaaacccgaccaattttcgtatttttggtccggatgaaaccaaaagcaatcgcctgaataaagtgtttgatagcaccg 
atcgtcagtggatggaaccgattagtaatgcagatgaatggcagagcagcgtgggtcgtgttattgatggccagctgagcgaacatcaggc 
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agaaggttttctggaaggttatattctgaccggtcgtcatggtttttttgcaagctatgaaagctttctgcgtgttgtggatagcatgctgaccca 
gcactttaaatggctgcgtaaagcaaaagaacagagctggcgtaaagagtatccggcactgaacattattgcaaccagcaccgtttttcagc 
aggatcataatggttatacccatcaggatccgggtatcctgacccatctggcagaaaaaaaagcagaatatatccgtgaatacctgcctgca 
gatgcaaattgcctgatggccgttatggataaagcctttcaagaaaacgaagtgattaacctgattgtgagcagtaaacatccgcgtccgca 
gttttatagcgttaccgaagccaaagaattggttgataaaggcgtgaaagtgattgattgggcaagcaatgatgaaggtcagacaccggata 
ttgtgattgcagcgagcggcaccgaaccgaatctggaagcactggcagcaattaccctgctgaacaaagagtttattgatctgaaaatccgc 
ttcgtgaacgtggtggatatcctgaaactgcgtcatccgagcattgatccgcgtggtctgaccgatgaagagtttgatgcaattttcaccaagg 
acaaaccg attgtgtttgcctttcatggctttgaaggcctgattcgcgatatcttttttagccgtagcaatcatcagctgtttgtgcatggttatcgt 
gaaaaaggtgatattaccaccccgtttgatatgcgtgttctgagtgaaatggatcgttttcacctggcaaaagatgttgccgacaaagtgtata 
atgaacaggcagccgattttatgaatcgcatggatgaaattctggcctttcaccatcagtatattcgcaaaaacggtatcgatattccggaagt 
ggttaactggaaatgggaggatctgcgcaaaaaaacgatttgctttaat (SEQ ID NO:76) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycoplasma arthritidis 
158L3-1 

atgaaaaaaaccaattatgatagcaatgaatatttcaatctgattgataaatggtttcgcgcagccaattatctgagcgttggtcagatttatctg 
cgtaataatccgctgctgaaaaccaaactggttgcagatgatgttaaaatctatccgattggtcattggggcaccattccgggtcagaattttat 
ctatgcacatctgaatcgcgtgattaacaaatacgatctggaaatgttctatatcgaaggtcctggtcatggtggtcaggtgatgattagcaata 
gctatctggatggtagctataccgaaatttatccggaaatcaccgaagatgaagcaggtctgaaaacgatgtttaaacgttttagctttccggg 
tggcaccgcaagccatgcagcaccggaaactccgggtagcattcatgaaggtggtgaactgggttatgcactgagccatgccaccggtgc 
aattctggataatccgaatgttattgcagcaaccgttattggtgatggtgaagcagaaaccggtccgctggcagcaggttggtttagcaattct 
tttatcaatccggttaatgatggtgccgttctgccgattattcatctgaacggtgcaaaaatttccaacccgaccattctgagccgtaaaagcaa 
tcaagaactggaaaactattttagcggtctgggttgggaaccgctgtttgttgaaggtgacgatccgaaactgatgcatccgctgatggcaaa 
aaaactggatgaagccattgagaagattcagatgattcaggcaagcgcacgtaaacataaagcaagcgaagcaacccgtccggtttggcc 
gatgctgattgttcgtaccccgaaaggttggacaggtcctaaagattggaatggcgaagttgtggaaggtagctttcgtgcacatcaggttcc 
gattccggtgaatgccctgaatatgacccatatcgataaactggaagcatggctgaccagctatcatccggaagaactgtttgataaaaacg 
gcaaaatcctggaagaaattcgtgccctggcaccgaaaggcctgaaacgtatggcagttcatccgattaccaatggtggtattaatccgcgt 
accctgaaactgagcagctgggaaaaatttgccaccaaatttgaaacccctggccagattaaaggtcaggatatgatcgaactgggcaaat 
atttcgcag aaattatcaccctg aacaagg ataactttcgcatttttggtccgg atg aaaccaaatccaatcgtatg aatgccgtgtttaatgtg a 
ccaaacgtcagtggctggaaaaaatcgcaccgacctatgatgaatggatgagtccggaaggtcgtgttattgatagccagctgagcgaaca 
tcaggcagaaggttttctggaaggttatgttattaccggtcgccatggtgtttttgcaagctatgaagcatttctgcgtgttgtggatagtatgct 
gacccagcatatgaaatggatgaagaaaagcctggaactgccgtggcgtaaagattttccgagcctgaatgtgattgcgaccagcaccgc 
atttcagcaggatcataatggttatacccatcaggatccgggtctgctgggtcatctggcagataaacgtccggaactgattcgtgaatatctg 
cctgcagataccaattgcctgctggcaaccatggaaaaagcactgaaagatcgtaatgtgatcaacctgattgtggcaagcaaacagcctc 
gtg aacagttttatagcgttg aag aagccagcg aactggtacag aaaggctataaaatcattaattgggccagcaacgtg agcaaaaatg a 
agaaccggatgttgtgtttgcagcagccggtgttgaaccgaatctggaagctctggcagccattagtattctgaacaaagaattcccgaacct 
gaaaatccgttttgtgaatgttctggatctgctgaagctgaaaagcccg aaacatg atccgcgtggcattagcg acg aag aatttg atcag at 
cttcaccaaaaacaaaccgatcatctttgcctttcatggttatgaaggcctgctgcgtgatatcttttttgatcgccataaccataacctgatcacc 
catggctatcgtgaaaatggcgatatcaccaccagttttgatattcgtcagctgagtcatatggatcgctttcatattgcaaaagatgcagcaat 
tgcagccctgggtaaagatggcgaaatgtttgcgaaaaaaatggacagcaaactgcaagaacataccagttatgttcgcgagtatggctat 
gatctgccggaagttgttaattggaaatggaccaatctgaaaccgattaaa (SEQ ID NO:77) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Streptococcus agalactiae 
NEM316 

atg agcg agttcg acaccaaaagctatctgg aaaaactgg atgcatggtggcgtgcagcaaactatattagcgcagcacag atgtatctg a 
aagataatccgctgctgcgtcgtgaactggttgaaaatgacctgaaagttcatccgattggtcattggggcaccgttccgggtcagaattttat 
ctatgcacatctgaatcgtgccatcaacaaatatgatctggacatgttttatatcgaaggtcctggtcatggtggtcaggttatggttagcaata 
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gttatctggatggtagctataccgaactgaatccgaatattgaacagaccgaagatggttttaaacagctgtgcaaaatctttagctttccgggt 
ggtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggcgaactgggttatgcactgagccatgccaccggtgca 
attctggataacccggatgttattgcagcaaccgttattggtgatggtgaaggcgaaaccggtccgctgatggcaggttggctgagcaatac 
ctttattaacccggttaatg atggtgcagttctgccg atcttttatctg aatggcggtaaaattcataatccg accatctttg aacgcaaaaccg a 
tgaagaactgtcccagttttttgaaggtctgggttggaaaccgatttttgcagatgttgttgaactgagtgaagatcatgcagccgcacatgca 
ctgtttgcagaaaaattagatcaggccatccaagagattaaaaccattcagagcgaagcacgtcagaaaccggcagaag aagcaattcag 
gcaaaatttccggttctggttgcacgtattccgaaaggttggacaggtccgaaagcatgggaaggcaccccgattgaaggcggttttcgtgc 
acatcaggttccgattccggttgatgcccatcatatggaacatgttgatagcctgctgagctggctgcagagctatcgtccggaagaattattt 
gatgaaagcggcaaaatcgtggatgaaattgcagccattagcccgaaaggcgatcgtcgtatgagcatgaacccgattaccaatgcaggt 
attgttaaagcaatggataccgcagattggaaaaaattcgccctggatattaatgtgccaggccagattatggcacaggatatgattgaatttg 
gcaaatatgcagcggatctggtggatgcaaatccggataattttcgtatttttggtccggatgaaacgaaaagcaatcgtctgcaagaagttttt 
acccgtaccagccgtcagtggctgggtcgtcgtaaaccggattatgatgaagcactgagtccggcaggtcgtgttattgattcacagctgag 
cgaacatcaggcagaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagctttctgcgtgttgtggatag 
tatggttacccagcactttaaatggctgcgtaaaagcaaaacccataccacctggcgtaaaaactatccggcactgaatctgattgccgcaa 
gcaccgtttttcagcagg atcataatggttatacccatcagg atccgggtattctg acccatctggccg aaaaaactccgg aatatattcgtg a 
atatctgcctgcagataccaatagtctgctggcagttatggataaagcatttaaagccgaggacaagattaacctgattgtgaccagcaaaca 
tccgcgtccgcagttttatagcattgcagaagccgaagaacttgttgccgaaggctataaagtgattgattgggcaagcaatgttagcctgaa 
tcaagaaccggatgtggtttttgccgcagcaggcacagaaccgaatctggaagccctggcagcaattagcattctgcacaaagcctttccg 
g aactg aaaattcgttttgtg aatgtgctgg acattctg aaactgcgtcatccg agccagg atgcacgtggtctg agcg acg aag aatttg at 
aaagtgtttaccaccgataagccggtgatctttgcatttcattcctacgaagatatgatccgcgatatcttttttagccgtcataatcacaatctgc 
atacccatggttatcgcgaaaatggtgatattaccaccccgtttgatatgcgtgttatgtcagaactggatcgttttcatctggcgcaggatgcc 
gcactggcaagcctgggtaatgaagcccaggcatttagtgatgaaatgaatcagatggtggcctatcacaaagattatatccgtgaacatgg 
tgatgatattccggaagttcagaattggaaatgggaaaacattaaa (SEQ ID NO:78) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycoplasma agalactiae 
PG2 

atgaaaaaaagccatgattttgatagcaaagaatatctgaatctggttgatgcatggtggcgtgcagcaaattatctgagcgttggtcagatgt 
atctgcgtaataatccgctgctgaaaattccgctgaccagcaatgatgttaaaatctatccgattggtcattggggcaccgttccgggtcagaa 
ttttatctatgcacatctgaaccgcattatcaacaaatacgatctgaatatgttttttatcagcggtcctggtcatggtggtcaggttattgcaagc 
aatacctatctggatggtagctataccgaactgtttccgcatgttaccaaagatattaaaggtatgacccacctgttcaaatactttagctttccg 
ggtggcaccgcaagccatgcagcaccggaatgtccgggtagcattcatgaaggtggtgaactgggttatagcctgagtcatgcagccggt 
gcagttctggataatccggatgttattgccgcaaccgttattggtgatggtgaaagcgaaaccggtccgctgagcgcaggttggtttattaac 
agctttatcaatccggcaaatgatggtgccgttctgccgattctgcatgttaatggtggtaaaattagcaacccgaccatttggagccgtcgta 
gcaatgaagaactggttagctattttaccggtgccggttggaaaccgtttattgttgaaggtaatgagccggaatatatgcatcatgaaatggc 
aaaagcactggatgcaagcgttgaactgattaaacagtatcaggccgaagcacgtaaaaatggtgcaaataaagcaaaacgtccgcagtg 
gccgatgattgttctgaaaagcccgaaaggttggacaggtccgaaagaatggaatcatgaagcaattgaaggttcctttcgtgcacatcagg 
ttccggttccagttagcgcagaaaaaatgcagcatattgatgcactggaaaattggctgcgtagctatcgtccggaagaactttttgatgaaaa 
tgcccagctgaaaccggaaattgcagcaattgcaccgaaaggcgatcgtcgtatgggtaaaaacccgattgcaaatggtggcattaatccg 
cgtgcaattaatgttggtgattggaccaaatttgccctggatatcaaacagcctggcaaagttattaatcaggatatggttaccctgggcagct 
atctgggcgaactgagcctgctgaataaagataattttcgtgtttggggtccggatgaacataaaagcaatcgtctgtatgagatgttcaaagt 
taccgatcgtcagtggctggatcgtatcgatgaaaaatatgatgaatttctgagcagcgtgggtcgcattattgatagccagctgagcgaaca 
tcaggcagaaggtatgctggaaggttatgttctgaccggtcgccatggtgtttttgcaagctatgaaagctttctgcgtgttgtggatagcatgc 
tgacccaacatatgaagtgggttaaaaaagcgctggacattccgtggcgtaatgattatccgagcctgaatgtgattgcaaccagtaatgcat 
ttcagcaggatcataatggttatacccatcaggatcctggtctgattggccatctggcagataaacgtccagaactgatccgtgaatatttacc 
ggcagataccaataccctgctggcaaccatggccaaagccctgcaggatcgtaacgtgattaatctgattatcagcagtaaacagccacgc 
catcagttttttagtattg aag aagcaaccg agctggtcg aaaaaggcattaaaatcattg attgggccagcaacattaagccg aacg aag a 
accggatctggtggttgcagccagcggtacagaaagcaccattgaaagcctggccaccattacctacctgcgtgcccattttccggaactg 
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aaaatccgttttgttaatgtgctggatctgctgaagctgcgtcatccgagtattgatcctcgtggtctgagcgatagcgaatttgatagtatcttc 
acgaaagacaaaccgatcctgtttgcctttcatggttatgaagccattctgcgcgatatctttttcctgcgttcaaaccataacattatcacccat 
ggctatcgtgaaaatggcgatattaccaccgcatttgatattcgtctgctgagtgaaatggatcgctttcatatgaccgcaaatgttgcaaaaaa 
actggcaccggttgttggcg aaagcaaagcaaatg aactggtg aaactg atgg aag ataaaatcaaag aacaccgtgcctatatcaaag a 
gtatggcaccgatctgccggaagttaaagaatgggaatggaccccgtataaa (SEQ ID NO:79) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Streptococcus gordonii str. 
Challis substr. CH1 

atgaccaccgactataacagcaaagcctatctggaaaaagttgatgcatggtggcgtgcagcaaactatattagcgcagcacagatgtatct 
gaaagataatccgctgctgaaacgtgatgttgttgcaaatgacctgaaagcacatccgattggtcattggggcaccgttccgggtcagaattt 
tatctatgcacatctgaatcgcaccatcaacaaatatgatctggacatgttttatatcgaaggtcctggtcatggtggtcaggttatggttagcaa 
tagttatctggatggtagctataccgaactgaatccgaatattccgcagaatgaagagggttttaaacacctgtgtaaaatctttagctttccgg 
gtggtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatgcactgagtcatgcagccggtg 
caattctggataacccggatgttattgcagcaaccgttattggtgatggtgaaggcgaaaccggtccgctgatggcaggttggctgagcaat 
acctttattaacccggttaatgatggtgccattctgccgatcttttatctgaatggcggtaaaattcataatccgaccatctttgaacgcaaaacc 
gatgaagaactgaccctgttttttgaaggtctgggttggaaaccgatttttgcagatgttaccgcaattagcgaaaatcatgaagcagcacatg 
cactgtttgcagccaaactggatgaagcaattgaagagatcaaaaaagttcaggcagaagcacgtaaaggtagcgcagaagaagcaacc 
caggcaatttttccggttctggttgcacgtattccgaaaggttggacaggtccgaaaagctgggaaggcaccccgattgaaggcggttttcg 
tgcacatcaggttccgattccggttgatgcccatcatatggaacatgttgacgcactgctgaattggctgaaaagctatcgtccggaagaactt 
tttgatgaaagcggtaaagttctgccggaaattgccgcaattggtcctaaaggtgatcgtcgtatggcaatgaacccgattaccaatgccggt 
gttattaaacctatggataccgcagattggaaaaaacacgcactgaaatttggcactccgggtgaaattgttgcacaggatatgatcgaattc 
ggtaaatatgcaaccgatctggtggatgcaaatccggataattttcgtatttttggtccggacgaaaccaaaagtaatcgtctgcaagaagtttt 
tacccgtaccagccgtcagtggctgggtcgtatgcgtcctg aatatg atg aagccctg agtccggcaggtcgtgttattg atagccagctg a 
gcg aacatcaggccg aaggtatgctgg aaggttatgttctg accggtcgtcatggtttttttgcaagctatg aaagctttctgcgtgttgtgg at 
agcatggttacccagcactttaaatggctgcgtaaatgtaaaacccataccacctggcgtaaaaactatccggcactgaatctgattgcaacc 
agcaccgtttttcagcaggatcataatggttatacccatcaggatccgggtattctgacccatctggcagaaaaaactccggaatttatccgtg 
aatatctgcctgcagataccaatagcctgctggcagttatggataaagcatttaaagccgaggataaggtgaacctgattgtgaccagtaaac 
atccgcgtccgcagttttatagtgccgaagaagcggaggaactggttcgtgaaggctataaagtgattgattgggcaagcaccgtgagcaa 
caacgaagaaccggatgtggtttttgccgcagcaggcacagaaccgaatctggaagcactggcagcagttagcattctgcacaaagccttt 
ccggaactgaaaattcgttttgtgaatgtggtggacattctgaaactgcgtcatccgagcgttgatgcgcgtggtctgagcgacgaagaattt 
gatcaggtgtttaccaccgataaaccggttatctttgcctttcatggttatgaaggcatgatccgcgatatcttttttaaccgccataaccataatc 
tgcgcgttcatggctatcgtgaaaatggtgatattaccaccccgtttgatatgcgtgttatgtcagaactggatcgttttcatctggcccaggatg 
ccgcaaatgcagccctgggtgaagatgcagcggtttttagcgcaaaaatggatgaaaccgttgcatatcataacgcctatattcgcgaaaat 
ggggatgatattccggaagttcagaattggaaatgggaaaacattaacaaa (SEQ ID NO:80) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Kingella oralis ATCC 
51147 

atgcagaacacccagtttgacacaccggaatatctggcaaaagttgatgcatggtggcgtgcagcaaactatattagcgcagcacagatgt 
atctgaaagataatccgctgctgaaaaaaccgctgaccgcaaatgatgttaaagcacatccgattggtcattggggcaccgttccgggtcag 
aattttatctatgcacatctgaatcgtgccatcaacaaatatgatgtggacatgttttatatcgaaggtcctggtcatggtggtcaggttatggtta 
gcaatagctatctggatcatagctataccgatatctatccggaaattacccaggatgaagcaggtctgaaaaagctgtgtaaaatctttagcttt 
ccgggtggtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatgcactgagccatgcctttg 
gtgcagttctggataacccgaacattattgcagcagcagttattggtgatggtgaagcagaaaccggtccgctgtgtgcaggttggtttggta 
atacctttattaacccggttaatgatggtgccgtgctgccgattctgtacctgaatggtggtaaaattcataatccgaccattctggcacgtaaa 
accgatgccgaactgacccagtattttaacggtatgggttgggaaccgatttttgttgaagttagcgatccggcacatagccatgcgattatgg 
cacagaaactggatgaggcagttgaacgtattctggccatttggcaggatgcacgtagccgtagcgccaatgatgcaaccatgcctcgttg 
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gcctgttctggttgcccgtattccgaaaggttggacaggtccgaaaacctggaatggcgaaccgatcgaaggcggttttcgtgcacatcag 
gttccg attccg accaatagtcatg atatg agcaccgcag atgcactgg aagcatggctgcgtagctatcgtccgg aag aactgtttg atg at 
aatggtcgtttcctggataaatggcgtgaaattagcccgaaaggcgcaaaacgtatgagcgttcatccgatcaccaatggcggtgttgcacc 
gaaagcactggttatgccggattggaccaaacatgccctgaaaattggcacccctggtagccaggatgcccaggatatgattgaatgtggt 
cgtctgatggcagatgttattaccgccaatccggataactttcgtatttttggtccggatgaaaccaaaagcaatcgtctgaatgaagtgttcaa 
agtg accaatcgtcagtggctgggtgttcgtg atgcagcctatg atg aatgg attgcaccggttggtcgtgttattg atagccagctg agcg a 
acatcaggcagaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagctttctgcgtgttgtggatagcat 
gattacacagcactttaagtggctgcgcaaatgcaaaacccatgcaccgtggcgtaaagattatccgagcctgaatctgattgcaaccagca 
ccgtttttcagcaggatcataatggttatacccatcaggatccgggtctgctgacccatctggcagaaaaaaaacctgaatttgtgcgcgaat 
atttaccggcagatgccaataccctgctggcagttatgagcgaagcactgaccagccgtgatcgtattaacctgattgttagcagtaaacatc 
tgcgtccgcagttttatagcgcagatgaagccaaagaactggttcgtgaaggctataaaatcattgaatgggcaagcacctgtcatgacggt 
gaaccggatgttgtgatcgcagcggcaggcaccgaaccgaatatggaagccctggcagcaattaatgttctgcacaaacattacccggaa 
atgaaaatccgctttatcaacgtggtggatattctgaaactgcgtcatccgagcattgatccgcgtggtctgagtgatgaagcgtttgatgccc 
tgtttacccgtgataaaccggttgttttttgctttcatggctatgagaatatggtgcgcgatatcttttttccgcgtcataatcgtaatgtgcgcatcc 
atggttatcgtgaaaatggtgatattaccaccccgtttgatatgcgtgttctgtcagaaatggatcgttttcatgttgcaaaagatgccgcacag 
gcagtttatggtg ag aaagcagcag attttgccaacaaaatgg acg aaaccattcagtttcatcgtagctacattcgcg aacatggtaaag at 
attccggaagttgcagaatggaaatggcagccgctggccaaa (SEQ ID NO:81) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycoplasma fennentans 
M64 

atgaacaaaaaagaatttgatagcaaagaatatctggaaaaggttgatgcatggtggcgtgcagcaaattatctgagcgttggtcagatttat 
ctgcgtaataatccgctgctgaaacatccgctgaccagtgatgatgttaaagtttatccgattggtcattggggcaccattagcggtcagaattt 
tgcatatgcacatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtccgggtcatggtggtcaggttatgaccagc 
aatagctatctggatggtagctataccgaactgtttccgcatgttacccaggatgaagcaggtatgcagcacctgtttaaatactttagctttcc 
gggtggcaccgcaagccatgccgcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcattagccatgcaaccg 
gtgcaattctggataatccggatgttattgcagcaaccattgttggtgatggtgaagcagaaaccggtccgctggcgaccagctggtttagca 
atagttttatcaatccggttaatgatggtgccgttctgccgattctgcatctgaacggtggtaaaattagcaatccgaccattctgagccgtaaa 
agcaatgaagaactgcagcagtattttcgtggtatgggttgggaaccgcattttgttgaaggtgataaaccggaagtaatgcatgaactgatg 
gcaaaaaccctggatagcgtgattgaagaaattcagagcattcagaccaaagcccgtaaaaaaccggcagataaagcaaaacgtccggtt 
tggccgatgattgttctgcgtaccccgaaaggttggacaggtccgaaaagctggaataaagaagcaattgaaggtagctttcgtgcacatca 
ggttccgctgccgatcaatgcagaaaatatggaacatgcagatgccctggaaaaatggctgcgtagctatcgtccggaagaactttttgata 
aaaaaggcaaactggtgaaagagattgcagccattgcacctaaaggtaaacgtcgtatgggtatgaatccgattaccaatggtggcattaat 
ccgaaagttatgaaactgggtgattggcgtaaatttgccctgcattttgatcgtcctggtagcgttgttgcacaggatatggttgagctgggca 
cctattttgcagatctggttaaacgcaatccggaaaattttcgtatttttggtccggacgaaaccaaaagtaatcgtctgtataacctgttcaaag 
tgaccaatcgtcagtggatggaacgcattgatagtaaactggatgaggcactgagtccggttggtcgtattattgatagccagctgagcgaa 
catcaggcacagggttttctggaaggttatgttctgaccggtcgtcatggcatttttgcaagctatgaaagctttctgcgtgttgtggatagcatg 
gtgacccagcatatgaaatggttacgtaaagccaaagaaatcaactggcgcaaagattatccgtccctgaatattatggcaaccagcaccg 
cctttcagcaggatcataatggttatacccatcaggatccgggtattatcggtcatatggcggataaacgtccagaactgattcgtgaatacct 
gcctgcagataccaataccctgctggcagttatggataaagcctttaccgaacgcaatgtgattaatctgattgtgagcagcaaacagcctcg 
ccatcagttttatagcgttgaagaagccgaaacgctggttgaaaaaggtctggatattatcgattgggcaagtacctgtagccgtaatgaaac 
tccgg atctggtggttgttgccagcggcaccg aaccg aatctgg aagcactggccaccatttctattctg aacaaag aatacccg agcatg a 
aaatccgttttgtgaatgttgttgatctgctgaagctgcgtcatccgaaaattgatccgcgtggtctgagtgatgaagaattcgatgaaatcttta 
ccaaagataagccggtgctgtttgcctttcatggttttgaaggcattctgcgcgatattttctttgatcgccataaccataacctgattgcacatg 
gttatcgcgaaaatggtgatatcacaaccagctttgatattcgtcagctgtcacatatggatcgttttcacatggcaagtgatgcagcagcagc 
cgtttttggtagctcaaaagcgaaagaattcatggacaaaatggaagaaaccattcagtttcacaacaagtatattcgcgaagtgggcaccg 
atattccggaagtgaaaaattggaaatgggaaggcctgattaaa (SEQ ID NO:82) 
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Nucleic acid sequence encoding for a phosphoketolase enzyme from Granulicatella adiacens 
ATCC 49175 

atgacccagtttgacacaccggaatatctggcaaaagttgatgcatggtggcgtgcagcaaactatattagcgttgcacagatgtatctgaaa 
gataatccgctgctgcgtcgtccgattcagaaagaagatgttaaactgcatccgattggtcattggggcaccattgcaggtcagaattttatct 
atgcacatctgaatcgtgccatcaacaaatatgatctggacatgttttatatcgaaggtccgggtcatggtggtcaggttatggttagcaatagc 
tatctggatggtagctataccgaactgtatccgcagattacccaggatgaagcaggttttaaacagctgtgcaaaatctttagctttccgggtg 
gtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatgccaccggtgcag 
ttctggataacccgaatgttattgcagcagcagttattggtgatggtgaagcagaaaccggtccgctggcagcaggttggtttagtaatacctt 
tattaacccggttaatgatggtgccgttctgccgattctgtacctgaatggcggtaaaattcataatccgaccattctggcacgtcgtaccgatg 
aagaactgacacagttttttaacggtctgggttgggatccgatttttgttgaaggcaccgatccggaaaaagttcatccgctgatggcagcaa 
aactggatgaggcaattgaaaaaattcaggccatccagaaagaggcacgcgcaaaatcagccgaagaggcaaccatgccgcattggcct 
gttctggttgttcgtaccccgaaaggttggacaggtccgaaagaatggaatcatgaaccgattgaaggcggttttcgtgcacatcaggttccg 
attccggttagcggtgaagccatggaacatgttgatgccctggttgattggctgaaaagctatcgtccggaagaactttttgatgaaaatggc 
aaactggtggaagaaattgcagccattagccctaaaggtccgcgtcgtatgagtatgaatccgattaccaatgccggtgttgttaaaccgatg 
gaaattaccgattggaccaaacatgcaatcgataccagcaaaccgggtgcaattcaaaaacaggatatgatcgaattcggcaaatttgcag 
ccgatctggttaaagcaaatccggataattttcgcattttcggtccggatgaaaccaaaagtaatcgtctgaacgaagtgtttaaagccaccaa 
tcgtcagtgggttggtcgtcgtgatgaaagctatgatgaatggattagtccggtgggtcgtgttattgatagccagctgagcgaacatcaggc 
agaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgccagctatgaaagttttctgcgtgttgtggatagcatgattacacag 
cactttaaatggctgcgtaaagccaaaacccatgcaccgtggcgtaaaaactatccgagcctgaatctgattgcaaccagcaccgtttttcag 
caggatcataatggttatacccatcaggatccgggtctgctgacccatctggcagaaaaaaaaccggaatttgtgcgtgaatatttaccggca 
gataccaatagtctgatggccgttatggcagaagcactgagcagcgaagataaaatcaacctgattgtgagcagtaaacatccgcgtccgc 
agttttatagcgttgaagaagcaaaagaactggtcagcgaaggctataaagtgattgattgggcaagcaccgtgaaagaaggtgaagaac 
cggacgttgtgatcgcagcagccggtacagaaccgaatctggaagccctggcaggtattagcattctgcacaaacagtttccggaactgaa 
aatccgttttatcaacgtggtggatattctgaaactgcgttcaccgaaagtggatccgcgtggtctgagcgacgaagaatttgataaactgttta 
ccaccgataaaccggtggtgttttgttttcatggttatgaaggtatgatccgcgacctgttttttgatcgcaataaccataacgtgcatatccatg 
gctatcgcgaaaatggtgatattaccaccccgtttgatatgcgtgttctgagtgaaatggatcgctttcatgttgcaaaagatgcagccgttgca 
gtgtatggtgaaaaagcaagcgaatttgccgctaaaatggacgaaaccgttgaatttcatcacagctatattcgtgaacatggtgaggatattc 
cggaagttgttagctggcagtgggaaaatgtgaacaaa (SEQ ID NO:83) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycoplasma hominis 
ATCC 23114 

atgattagcaaaatctatgatgataaaaagtatctggaaaaaatggataaatggtttcgcgcagcaaattatctgggtgtttgtcagatgtatctg 
cgtgataatccgctgctgaaaaaaccgctgaccagcaatgatatcaaactgtatccgattggtcattggggcaccgttccgggtcagaatttt 
atctatacccatctgaatcgcgtgatcaagaaatatgatctgaatatgttctacatcgaaggtcctggtcatggtggtcaggttatgattagtaat 
agctatctggatggcagctatagcgaaatttatccggaaattagccaggatgaagcaggtctggccaaaatgtttaaacgttttagctttccgg 
gtggcaccgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcattagccatggcaccggt 
gcaattctggataacccggatgttatttgtgcagcagttgttggtgatggtgaagcagaaaccggtccgctggcgaccagctggtttagcaat 
gcctttattaacccggttaatgatggtgccattctgccgattctgcatctgaacggtggtaaaattagcaatccgaccctgctgagccgtaaac 
cgaaagaagaaatcaaaaaatactttgaaggcctgggctggaatccgatttttgttgaatggtcagaagataagagcaacctggatatgcat 
gaactgatggcaaaaagcctggataaagccattgaaagcatcaaagaaattcaggcagaagcacgtaaaaaacctgcagaagaagcaac 
ccgtccgacctggccgatgattgttctgcgtaccccgaaaggttggacaggtccgaaacagtggaataatgaagcaattgaaggtagctttc 
gtgcacatcaggttccgattccggttagcgcctttaaaatggaaaagattgccgatcttgagaaatggctgaaaagctacaaaccggaagaa 
ctgtttgatgaaaatggcacgatcataaaagaaatccgtgatctggctccggaaggtctgaaacgtatggcagttaacccgattaccaatggt 
ggtattgatagcaaacctctgaaactgcaggattggaaaaagtacgcactgaaaattgattatccgggtgaaattaaagcacaggatatggc 
cgaaatggccaaatttgcagcagatatcatgaaagataaccctagcagctttcgcgtttttggtccggatgaaaccaaaagcaatcgtatgttt 
gccctgtttaatgtgaccaatcgtcagtggctggaaccggttagtaagaaatacgatgaatggattagtccggcaggtcgcattattgattcac 
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agctgagcgaacatcagtgtgaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaagcatttctgcgtgttgt 
ggatagcatgctgacccaacatatgaaatggatcaaaaaggcaagcgaactgagctggcgtaaaacctatccgagcctgaacattattgca 
accagtaatgcatttcagcaggatcataatggttatacgcatcaggatccgggtctgctgggtcatctggcagataaacgtccagaaattatc 
cgtgaatatctgcctgcagataccaatagcctgctggcggttatgaataaagcactgaccgaacgtaatgtgattaatctgattgttgcaagca 
aacagcctcgcgaacagttttttaccgttgaagatgcagaggaactgctggaaaagggttataaagttgttccgtgggcaagcaatattagc 
gaaaatgaagaaccggatattgtgtttgccagcagcggtgttgaaccgaatatcgaaagtctggcagcaattagcctgatcaatcaagaata 
tcctcatctgaaaatccgctatgtgtatgtgctggatctgctgaagctgcgtagtcgtaaaatcgatccgcgtggtattagtgatgaagagtttg 
ataaagtgtttaccaaaaacaaaccgattatctttgcctttcatggctttgagggactgctgcgcgatattttctttacccgtagcaaccataacct 
gattgcacatggttatcgtgaaaacggtgatatcacaaccagctttgatattcgtcagctgagtgagatggatcgttatcatattgcaaaagatg 
ctgccgaagccgtgtatggtaaagatgcaaaagcatttatgaacaaactggatcagaaactggaataccaccgcaactatatcgatgagtat 
ggctatgatatgccggaagttgtggaatggaaatggaagaacatcaataaagaaaat (SEQ ID NO:84) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycoplasma crocodyli 
MP145 

atgaaaaaaaccgtgtatgataccgaactgtatattgagaaactggatgcatggtttcgtgcagcaaattatctgagcgttggtcagatgtatct 
gcgtaataatccgctgctgcgtaacaaaattaccaaagatgatgtgaaagtgtatccgattggtcattggggcaccattccgggtcagaatttt 
gcatatgcacatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtcctggtcatggtggtcaggttatgaccagca 
atagctatctggatggtagctatacagaactgtttccgcatgttacccaggatctggacggtatgaaacacctgtttaaatactttagctttccgg 
gtggcaccgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatagcctgagccatgccaccggt 
gcaattctggataatccgaatgttattgcagcaaccattgttggtgatggtgaaagcgaaaccggtccgctggcagcaggttggtttagcaat 
agttttatcaatccggttaatgatggtgccgttctgccgattctgcatctgaacggtggtaaaattagcaatccgaccattctgtgtcgcaaaag 
caatgaagaactgaccaactattttctgggtatgggttgggaagccatttttgttgaaggtgaagatgtgcagaaaatgcataaactgatggca 
accaaactggactatgccattgaacgtattctgagcattcagaaagaagcccgtaaaggtaaagcagaagaggccacccgtccgctgtgg 
ccgatgattgttctgcgtaccccgaaaggttggacaggtccgcagaaatggaatagcgatcagattgtgggtagctttcgtgcccatcaggtt 
ccgattccggtgaatagtgaaaatatgacccatattgatgccctggttgattggctgaaaagctataatgttgataacctgttcgataaaaagg 
gcaaactggttccggaaattgccgaaatcgcaccggtgggtgatcgtcgtatgggtatgaatccggtgaccaatggtggcctgaatccgcg 
taatctggcactgccgaattggcaggattttgcactgaatctggaaaaacctggtgcaaaaattgcacaggatatggttgagctgggttcctat 
tttgcaaaagtgatggaaatgaataaagataattttcgcctgttcggtccggatgaaaccaaaagtaatcgtctgtttaacgtgttcaaagttac 
cagccgtcagtggctggaaccgattaacccgctgtttgatgaagcactgagtccggcaggtcgtgttattgatagccagctgagcgaacatc 
aggcagaaggttttctggaaggttatgttctgaccggtcgccatggtgtttttgcaagctatgaaagctttctgcgtgttgtggatagcatgctg 
acccagcatatgaaatggctgaagaaagcaaatgatgttagctggcgtaatgattatccgagcctgaatgtgattgcgaccagcaccgcatt 
tcagcaggatcataatggttatacacatcaggatccgggtctgattggccatctggcagataaaactccggaactgattcgtcagtatctgcct 
gcagataccaataccctgctggcagttatggataaaagcctgaccgaacgtaacgtgattaaccatatcattgcaagcaaacagcctcgcg 
aacagttttatagcgcaaaag aagcag cag aactggttg aaaaaggtctg aaagtg attaaatgggcaagcaccgtgg aaggtaatg atg a 
accggatctggttgttgcagcagcaggcaccgaaccgaacctggaagccctggcagccattacgattctgaacaaagaatttccgaaactg 
aaaattcgcttcgtgaatgtggttgacctgatgaaactgcgtcatccgagcattgatccgcgtggtattaccgataaagaattcgacaaaatctt 
tacgaaagacaagccggttctgtttgcctttcatggttatgaaggtatcctgcgcgatatctttttcaaacgcaataaccataacctgatcgcac 
atggctatcgtgaaaatggtgatatcacaaccagctttgatattcgccagctgtcacatatggatcgttttcatatggcagcaagcgcagcagt 
tgcagcgctgggcaaaaaagccaatgcatttgaaacaaaaatgctggaaaccatcgattttcacaccaaatatatccgcgaatacggcacc 
gatattccggaagttaaagaatggaagtggaatcctctggttcgcaaa (SEQ ID NO:85) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Neisseria sp. oral taxon 
014 str. F0314 

atgagcgcacagtatgatagcgcagattatctgaataaagttgatgcatggtggcgtgcagcaaactatattagcgttgcacagatgtacctg 
aaagataatccgctgctgatgcgtccgattcaggcaagtgatgttaaagcacatccgattggtcattggggcaccattgcaggtcagaatttt 
atctatgcacatctgaatcgtgccatcaacaaatatgatctgaacatgttctatatcgaaggtccgggtcatggtggtcaggttatggttagcaa 
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tagctatctggatggtagctatagcgaaatctatccgaatattacccaggatgaagcaggtctgaaacagctgtgtaaaatctttagctttccg 
ggtggtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatgcactgagccatgccgttggtg 
cagttctggataacccggatgttattgcagcaaccgttattggtgatggtgaagcagaaaccggtccgctgagcgcaggttggtttagcaat 
gtttttatcaatccggttaatgatggtgccgtgctgccgattctgtatctgaacggtggtaaaattcataacccgaccattctggcacgtaaaagt 
gatgaaagcctgcgtctgtattttgaaggtctgggttgggatccgatttttgttgaagccaccgattatgcaaccacccataaagttatggcaca 
gaaactggatgaggccatcgaaaaaatcaaagccattcagaccaaagcacgtgcaggtaaagccgaagaggcagttatgccgaaatggc 
ctgttctggttgcacgtctgccgaaaggttggacaggtccgaaagtgtggaatggtgaaccgattgaaggcggttttcgtgcacatcaggttc 
ctattccggcaagcagccatgatatggccaccgttgatagcctggttgaatggctgaaaagctatcgtccggaagaactgtttgatgcaaatg 
gcacctttaaagcagaactgcgtgaaattagcccgaaaggcgatcgtcgtatgagcaccaatccgattaccaatggtggcattaatccgcgt 
cctctgaataccgcagattggaaaaaattcgcactggataatagcgatcgtggtagtattatggcccaggatatgattgaatttggcaaatatg 
cagccg aactggttaaagcg aatccgg ataattttcgtattttcggtccgg atg aaaccaaaagcaatcgtatg aacg aagtgttcaaagtg a 
ccaatcgtcagtggctggaaccgatcgataaagcatatgatgaatggatgagtccggcaggtcgtgttattgatagtcagctgagcgaacat 
caggcagaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagctttctgcgtgttgtggatagcatggca 
acccagcactttaaatggctgcgtaaatgtaaaacccatgcaccgtggcgtaaatcatatccgtcactgaatctgattgcaaccagcaccgttt 
ttcagcaggatcataatggttatacccatcaggatccgggtatgctgacccatctggcagaaaaaaaaccggaatttatccgtgaatatctgc 
ctgcagatgccaatagcctgctggccgttatgagcgaagttctgagcagcaaagataaagtgaacctgatcgttagcagtaaacatcctcgt 
ccgcagttttatagtgcagcagaagcggaagaattagttcgtgaaggttacaaagttatcgattgggcaagcaccgataaaggtggcgaac 
cggatgtggttattgccgcagccgcaacagaaccgaatctggaagcactggcagcaattacaattctgaacaaacagtttccggaactgaa 
aatccgctttattaacgtggtggatattctgaaactgcgtcatcctaaagtggatccgcgtggtctgaccgatgaacagttcgatgcactgttta 
ccaaagacaaaccggtgattttttgctttcatggctatgaaggtatggtgcgcgatatcttttttgatcgccataaccataatctgcgcatccatg 
gttatcgtgaaaatggtgatattaccaccccgtttgatatgcgtgttctgagtgaaatggatcgttttcatgttgcaaaagatgcagccctggca 
gtttatggtgacaaagcacaggattttgccaaaaaaatggacgataccctggcatttcatcacagctatattcgcgaaaatggcgaagatattc 
cggaagttcgtaattggaaatgggaagccctgaaa (SEQ ID NO:86) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Eremococcus coleocola 
ACS-139-V-Col8 

atgaccgtggactacaacagcaaagaatatctgaccctggttgataaatggtggcgtgcagcaaattatctgagcgttggtcagatgtttctg 
cgtgataatccgctgctgcaagaagaggttaccgcagatcatgttaaactgaatccgattggtcattggggcaccattggtggccagaatttt 
ctgtatgcacatctgaatcgcattatcaacaagtataatgtgaatatgttttatatcgaaggccctggtcatggtggtcaggttatggttaccaat 
agctatctggatggtagctataccgaacgttatccggaatttacccaggatattgccggtatgaaaaaactgtttaaaaccttcagctttccggg 
tggtattggtagccatgcagcaccggaaacaccgggtagcatgcatgaaggtggtgaactgggttatgcactgagccatgccaccggtgc 
aattctggataacccggatgttattgcagcaaccgttgttggtgatggtgaagcagaaaccggtccgctggcagcaggttggtttagcaatgt 
ttttatcaatccggtttcagatggtgcagttctgccgattctgtatctgaatggtggtaaaattgcaaacccgaccattctggcacgtaaaagca 
atgaggatctgaccaaatatttcgaaggtatgggttggaaaccgtatattgttgaaggcaccgatccggaacaggttcatccgattatggcaa 
aagttctggatgaagtgattgaagaaattcaggccattcaggcagaagcccgtaaaggtaaagccgaagatgcaaaaatgccgcattggc 
cgatgatcctgtatcgtaccccgaaaggttggacaggtccggaagaagttgaaggtaaaacaattcagggtagctttcgtgcacatcaggtt 
ccgattccggttageggtcgtaatatggaagatattgatctgctgatcaactggctgaaaagctatggtcctgaagaactgttcaccgaaaat 
ggcgaactggtagatgaactgaaagaatttgcaccgaaaggcgatcatcgtatggcaatgaacccgctgaccaatggcggtaatccgaaa 
ccgctgaatatgccgaattggaaagattatgccctggaaattggcacccctggtagcaaagatgcacaggatatgattgaatttggtggttttg 
cgcgtg atatcgtg aaag aaaatccgg aaaactttcgcatttttggtccgg atg aaaccaaaagtaatcgcctg aataaagtgtttg aagtg a 
ccaatcgtcagtggctggaaccgattagcgaaaaatttgatgaaaacatgtcagcaagcggtcgcgttattgatagccagctgagcgaacat 
cagaatcagggttttctggaagcatatgttctgaccggtcgtcatggtttttttgcaagctatgaaagcttttttcgtacggtggatagcatgatta 
cccagcactttaaatggattcgcaaaagcgcaaaacatagctggcgtaaaccttatcagagcctgaatctgattagcgcaagcaccgtttttc 
agcaggatcataatggttatacccatcaggatccgggtctgctgacccatattggtgaaaaacacggtgaatatatgcgtgcatatctgcctg 
cagataccaattcactgctggcagttatggataaagcatttcgcagcgaaaacgtgattaactatgttgtgaccagcaaacatccgcgtccgc 
agttttttacagcagatgaagccgaggaactggttaatgaaggtctgaaagttatcgattgggccagtaccgttaaagataatgaagaaccg 
gatgtggttattgccgcagccggtacagaaccgaattttgaagcaattgcagcgatttcctatctggttaaagcctttccggaactgaagattc 
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gttttgttaatgtggttgacctgtttcgtctgcgtagtccggaaattgatccgcgtggtctgagtgatgatgaattcgatgcaatcttcaccaaag 
ataaaccggtgttttttgcctttcatagctacgaaggcatgctgaaagacatcttttttacccgtcataaccataatctgtacgcccatggttatcg 
tgagaatggtgaaattaccaccccgtttgatatgcgcgttctgaatgaactggatcgttttcatctgagtgcacatgttgcagatgttgtgtatgg 
tgataaagcccgtgattatgttgccgaaatgaaagggaaagttcaagaacatcgtgattacgtggaagaatatggtgccgatatgccggaag 
tagaagattggaaatgggaggatatcaaa (SEQ ID NO:87) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Aerococcus urinae ACS- 
120-V-Col1Oa 

atgaccgactttgacagcaaagcctatctggataaagttgatgcatggtggcgtgcagcaaattatctgagcgttggtcagatgtatctgcgt 
gataatccgctgctggatcgtgaagttaccgcagatgatatcaaaattaccccgattggtcattggggcaccattgcaggtcagaattttgttta 
tgcacatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtccgggtcatggtggtcaggttatgcaggcaaatgc 
atacctggatggcacctggaccgaacattatccggaatatccgcagaataaagaaggcatgcagaagttcttcaaatatttcagctttccggg 
tggcaccggtagccatgcaaccgcagaaattccgggtagcattcatgaaggtggtgaactgggttatagcctgagtcatgccaccggtgca 
attctggacaatccggatgttattgcagcaaccgttattggtgatggtgaaagcgaaaccggtccgctggcagcaagctggctgagcaata 
gctttattaacccggttaccgatggtgcagttctgccgattctgtatctgaatggtggtaaaattgcaaacccgaccattctggaacgtaaaag 
caatgaagatctgattaaatactttcagggtctgggttgggatccgatggttgttgaaggtaatgatccggaaaaagttcatccgctgatggca 
aaaaccctggatcaggcaattgaaaaaatcaaaagcattcagggtgaagcccgtaaaggtagtgcagatgaagcaaccatgggccattgg 
ccgatgatcctgtatcgtaccccgaaaggttggacaggtccgaaagcatgggaaggcaatgatattgaaggttcatttcgtgcacatcaggt 
tccg attccggttaatgcag aaaatatgg aacatgtgg atgccctg attg attggctg aaaagctatcgtccgg aag aactgtttaccg aag a 
aggtcagctgcgtcctgaaattgccgaaattgcaccgaaaggcgatcagcgtatggcaagcaatccgattacagatggtggcattgatccg 
aaaccgctggacctgccggattggcgtgattatgcactggattttgaaacaccgggtgaacgtgatgcacaggatatgattgaaatgggtgg 
ttatgccgcaggcgttatcgaaaaaaatcctgataactttcgcatcttcggtccggatgaaaccaaaagtaatcgtctgaacaaagtgttcaat 
gtgaccaaacgtcagtggctggaaccgattaaagataactatgatgaatggatgagcccgagcggtcgtgttattgatagccagctgagcg 
aacatcagatggaaggttttctggaagcatataccctgaccggtcgtcatggtttttttgcaagctatgaagcatttattcgtaccgtggatagc 
atgattacccagcactttaaatggatgcgcgaagcaagcgagtataaatggcataaaccgtatcagagcctgaacctgattagcagcagca 
ccgcatttcagcaggatcataatggttatacccatcaggatccgggtctgctgacccatctggcagaaaaaaaaggtgaatttgtgcgtgcat 
atctgcctgcagataccaatagcctgctggcagttatggacaaagcactgagcagcgaaaatgtgattaactatattgtgaccagcaaacat 
ccgcgtccgcagttttttagcgttgaagaagcagaagagttcgtcgataaaggctataaagttatcgattgggcaagcaccgtggaagagg 
gcgaagaaccggatgtggtgattgcagccagcggcaccgaaccgaccgttgaaaccattgccaccattagctatctgcatgaagcctttcc 
ggaactgaaaattcgttatgttaatgtggtggatctgtatcgcctgcgtcatccgaatatcgatccgcgtggtctgagtgatgaagaatttgatg 
ccgttttcaccaaagataaaccggtgttttttggctttcatagctttgaaggcctgctgaaagatatcttctttgatcgccataaccataacctgtat 
ccgcatggttatcgtgaggaaggtgccattaccaccccgtttgatatgcgtgttctgaatgaactggatcgctttcattttgcagcacatgttgc 
cgaagttgtgtatggtgataaagcccaggattttatcgatcagatgaatgccaaagtggaagaacatcgtgcgtatattgttgaatatggcacc 
gatatgccggaagtgaaagaatggaaatggcagccgctggaaaaa (SEQ ID NO:88) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Kingella kingae ATCC 
23330 

atg accaacaaaacccagttcg acacaccgg aatatctgggtaaagttg atgcatggtggcgtgcagcaaactatattagcgttgcacag at 
gtatctgaaagataatccgctgctgaaaacaccgctggttgcaaatgatgttaaagcacatccgattggtcattggggcaccgttccgggtca 
gaattttatctatgcacatctgaatcgtgccatcaacaaatatgatgtggacatgttttatatcgaaggtcctggtcatggtggtcaggttatggtt 
agcaatagctatctggatggtagctataccgaaatctatccggatattacccaggataccgcaggtctgaaaaaactgtgtaaaatctttagct 
ttccgggtggtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatgcactgagccatgccttt 
ggtgcagttctggataacccgaatgttattgcagcagcagttattggtgatggtgaagcagaaaccggtccgctgtgtgcaggttggtttggt 
aatacctttattaacccggttaatgatggtgccgtgctgccgattctgtacctgaatggtggtaaaattcataatccgaccattctggcacgtaa 
aaccgatgaagaactgaaacagtattttaacggtatgggttgggaaccgatttttgtggatgttaacaacgtggataactatcacgaaattatg 
agccagaaagtggatgaagccgttgaacatattctgagcatttggcagaccgcacgtacccagaaagccgaagatgcaaccatgccgcat 
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tggcctgttctggttgcccgtattccgaaaggttggacaggtccgaaaacctggcatggcgaaccgatcgaaggcggttttcgtgcacatca 
ggttccg attccggcaagcagccatg atatgg aaaccgcaggcg aactgg aaaaatggctgcgtagctatcgtccgg aag aactttttg at 
gataatggttgcttcctggataagtggcgtgatattagcccgaaaggcgcaaaacgtatgagcgttcatccgatcaccaatggtggcattaat 
ccgaaagcactggttatgccggattggacccagcatgcactggaaattggtgttccaggtagccaggatgcacaggatatggttgaatgtg 
gtcgtctgatggcagatgttgttaccgcaaatccgaataactttcgtatttttggtccggacgaaaccaaaagcaatcgtctgaatcaggtttttc 
aggttaccaaacgtcagtggctgggtcgccgtgatgaagcatatgatgaatggattgcaccggttggtcgtgttattgatagccagctgagc 
gaacatcaggcagaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagcttttttcgtgtggtggatagc 
atgattacgcagcactttaaatggcttcgcaaatgtaaaacccacgcagcatggcgtaatgattatccgagcctgaatctgattgcaaccagc 
accgtgtttcagcagg atcataatggctatacccatcagg atccgggtctgctg acccatctggcag aaaaaaaaccgg aatttgtgcgtg a 
atatttaccggcagatagcaataccctgatggccgttatgagcgaagcactgaccagccgtgatcgtattaacctgattgttagcagtaaaca 
tctgcgtccgcagtttttcaatgcagaagaagcaaaagaactggttcgcgaaggctataaagtgattgattgggcaagcacctgtcatgacg 
gtgaaccggatgttgtgatcgcagccgcaggcaccgaaccgaatatggaagccctggcagcaattagcattctgcacaaacagtttccgg 
aactgaagattcgttttatcaacgttgtggatatcctgaaactgcgtcatccgagcattgatccgcgtggtctgagtgatgaacagtttgatgca 
ctgtttacccaagaaaaacctgtggtgttttgctttcatggttatgaaggtatgattcgcgacctgttttttccgcgtgcaaaccataatgttcgtat 
tcatggctatcgcgaaaatggcgatattacaaccccgtttgatatgcgtgttctgtcagaaatggatcgttttcatgttgccaaagatgccgcac 
aggcagtttatggtgataaagcaagcgaattcgccaaaaaaatgggtgaaaccgttgcatttcatcgttcctatattcgtgaacatggcaccg 
atattccggaagttgcagaatggaaatggcagccgctggccaaa (SEQ ID NO:89) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Streptococcus criceti HS-6 

atgaataccaacttcgatagcagcgattacctgaataaagttgatgcatggtggcgtgcagcaaactatattagcgcagcacagatgtatctg 
aaagataatccgctgctgcgtcgtgaagttgcagcagaagatctgaaaagccatccgattggtcattggggcaccgttccgggtcagaattt 
tatctatgcacatctgctgcgctccatcaacaaatatgatctggatatgttctatatcgaaggtcctggtcatggtggtcaggttatggttagcaa 
tagctatctggatggtagctataccgaactgaatccgcagattagccagaccgaagagggtctgaaacagctgtgtaaaatctttagctttcc 
gggtggtattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatgcactgagccatgccaccgg 
tgcagttctggataacccggatgttattgcagcaaccgttattggtgatggtgaaagcgaaaccggtccgctgatggcaggttggctgagca 
atacctttattaacccggttaatgatggtgccgttctgccgattcattttctgaatggtggcaaaattcataatccgaccatctttgaacgtaaaag 
cgacgatgaactgaaagccttttttaccggtctgggttggaaaccgatttttgcagatgttaccgcatttgcaagcgatcatgcagccgcacat 
aaactgtttgcagccaaactggatgaagccattgaagaaattcgtaacattcaggcaaaagcccgtaaaggtagcgcagatgaagcaacc 
atgcctgcatggcctgttattgttgcacgtattccgaaaggttggacaggtccgaaaagctggaaaggcaccccgattgaaggcggttggc 
gtgcccatcaggttccgattccggttgatagccatcatatggaacatgttgatgccctgctggattggctgaaaagttatcagccggaagaac 
tgttcgatgcagaaggtcatctgaaatcagaagtggcagccctgagcccgaaaggcaatcgtcgtatgagcatgaatccgattaccaatgc 
cggtgttattaaaccgatggatacagccgattggaaaaaacgtgcatttgatattcagacccctggtgaaattgttgcccaggatatgattgaa 
tttggcaaatatgccgcagatctggttgaagcaaatccggataattttcgtatttttggtccggatgaaagcaaaagcaatcgcctgaatgaag 
tgtttaccaaaaccaatcgtcagtggatgggtcgtcgtgatccgagctatgatgaatggctgagtccggcaggtcgtgttattgatagtcagct 
gagcgaacatcaggccgaaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgccagctatgaaagctttctgcgtgttgtgg 
ataccatgattacccagcactttaaatggctgcgtaaaagtaaaacccataccacctggcgtaaaaactatccgagcctgaatctgattgcaa 
ccagcaccgtttttcagcaggatcataatggttatacacatcaggatccgggtgtgctgacccatctgagtgaaaaaactccggaatatatcc 
gtgaatatctgcctgcagataccaatagcctgctggcggttatggataaagcatttaaagatgaggacaaaattaacctgatcgtgaccagca 
aacatccgcgtccgcagttttatagcgttgaagaagcaagcgaactggtcgaaaaaggctataaagtgattgattgggcaagcaccgtgca 
ggcaaatgaagaaccggatgtggtttttgccgcagcaggcacagaaccgaatctggaagcactggcagcaattagcattctgcacaaaac 
ctttccgagtctgaaaattcgttttgtgaacgtggtggatattctgaaactgcgtcatccggacctggatccgcgtggtctgtctgatgaagaat 
ttgataaagtgttcacgaaagacaagccggtgatctttgcatttcatgcatatgaaggtatgatccgcgatatcttttttcgtcgccataaccata 
atctgcatgtgcatggttatcgcgaaaatggtgatattaccaccccgtttgatatgcgtgttatgtcagaactggatcgttttcatctggcacagg 
atgccgcactgaccaccctgggtgaaaaagcacaggcatttagcgcaaaaatggatgaaaccgttgcctatcacaaagattatattcgtgaa 
catggggatgatattccggaagtgcagaattggcagtgggaaaatctggacgaa (SEQ ID NO:90) 

pa-1638021 
	

295 



Nucleic acid sequence encoding for a phosphoketolase enzyme from Streptococcus criceti HS-6 

atgaccgagttcgacagcaaagattatctggcaaaagttgatgcatggtggcgtgcagcaaactatattagcgttgcacagatgtatctgaaa 
gataatccgctgctgcgtcgtgaagttagcaaagaagatgttaaagttcatccgattggtcattggggcaccattgcaggtcagaattttatcta 
tgcacatctgaatcgcgtgatcaacaaattcgatctgaacatgttttatatcgaaggtccgggtcatggtggtcaggttatggttagcaatagct 
atattgatggcagctataccgaacgctatccgaatattacccaggatgaagatggtctgaaacagctgtgtaaaatctttagctttccgggtgg 
tattgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatgcactgagccatgccaccggtgcaatt 
ctggataacccggatgttattgcagcaaccgttattggtgatggtgaagcagaaaccggtccgctgaatgcaggttggtttagtaataccttta 
ttaacccggttaatg atggtgcagttctgccg attctgtacctg aatggcggtaaaattcataatccg accattctg agccgtaaaaccg atg a 
agaactgacccacctgtttcagggtctgggttgggaaccgtattttgttgaaggtaatgatccggaagttatccatagccagatggccgaaac 
cctggataaagttatcgaaaaaatcaagaccattcagacccaggcacgtcagaaacctgcagaagaggcacagcaggcacagtggcctg 
ttctg attgttcgtaccccg aaaggttgg acaggtccg aaag aatgg aatggtg aaccg attg aaggcggttttcgtgcacatcaggttccg a 
ttccggttgaagcaggtcatatggaacatatcgatgccctgaccgattggctgaaaagctatcgtccggaagaactttttgatgagaaaggct 
atgtgaaagaagagattcgcgttatttcaccgaaaggcaatcgtcgtatgagcatgaatccgattaccaatgccggtattgtgaaaaaactgg 
atctggcagattggcgtaaacatgcaattgataccagcaaaccgggttccattatgaaacaggatatgatcgaattcggcaaatatgcagca 
gatctggttaaagcaaatccggataactttcgtattttcggtccggatgaaaccaaaagcaatcgcctgaataatgtttttaccgcaaccaatcg 
tcagtggctggcaccgcgtgataaaagttatgatgaatggattagtccggtgggtcgtgttattgatagtcagctgagcgaacatcaggcag 
aaggttttctggaaggttatgttctgaccggtcgtcatggtttttttgcaagctatgaaagctttctgcgtgttgtggatagcatgattacacagca 
ctttaaatggctgcgtaaaagcaaaacccatacggattggcgcaaaaactatccgagcctgaatctgattgcaaccagcaccgtttttcagca 
gg atcataatggttatacccatcagg atccgggtctgctg acccatctggcgg aaaaaaccccag aatatgttcgtg aatatctgcctgcag a 
ttccaatagcctgtttgcagttatggaatatgccctggcagacgaagataaagtgaatgtgattgtgaccagtaaacatccgcgtccgcagttt 
tatagcgtggcagaagcacaagaactggtaaaagaaggctacaaagtaattgattgggccagcaatgatcatgatggcgaaccggatattg 
tttttgcagccgcaggcaccgaaccgaatctggaagttctggcaggtattagcctgctgcacaaagcatttccagaagtgaaaattcgctttat 
caacgtggtggatattctgaaactgcgcagcccgaaagtggatccgcgtggtctgagtgatgaagcatttaacaaactgttcaccaccgata 
aaccgatcgtttttgcctatcatggttatgaaggtcagattcgtgacctgttttttaaccgcgataaccacaaagtgtatatccatggctatcgcg 
aaaatggtgatattaccaccccgtttgatatgcgtgttatgagcgaaatggatcgctttcatattgcaaaagaagcagcacaggccgttctgg 
gtgataaagcacagggttttgcccaagaaatggcagataaactggcatatcataccgcctatattcgtgaacatggtgatgatatcccggaa 
gtgcagaattggcagtgggaaaccattgat (SEQ ID NO:91) 

Nucleic acid sequence encoding for a phosphoketolase enzyme from Mycoplasma columbinum 
SF7 

atgagcaaaaccaattttgatagcaaaaaatacctggataagatccatgcatggtggcgtgcagcaaattatctgagcgttggtcagatgtat 
ctgaaaaataacccgctgctgcaagaaccgctgaaagatgaagatatcaaaatctatccgattggtcattggggcaccattccgggtcagaa 
tctgatttatgcacatctgaatcgcgtgatcaacaaatatgatctgaatatgttctacatcgaaggtcctggtcatggtggtcaggttatgattag 
caatagctatctggatggtagctataccgaactgtttccggaaattacccaggatctggcaggtctgaataaaatgtttaaacgctttagctttc 
cgggtggcaccgcaagccatgcagcaccggaaacaccgggtagcattcatgaaggtggtgaactgggttatgcactgagccatgccacc 
ggtgcaattctggataatccggatgttattgcagcaaccgttattggtgatggtgaagcagaaaccggtccgctgatggcaggttggtatagc 
agcagctttattaacccggttaatgatggcaccgttctgccgattctgcatattaatggtggtaaaattagcaacccgaccattctggcacgtaa 
aaccg ataaag aaattaaacagctgctggcaggctttggttggg aagcaatttttgttg aagccg atgtttttcgtccgg aagccattcatctg a 
gcatggcaaaagcatttgataaagccatcgaaaaaattcagcgtattcagcgcgaagcacgtgcaaatagcgcaaatcatgcaaaacgtcc 
gatttggcctgcactggttgttcgtaccccgaaaggttggacctgtccgcataaaattgatgataaagtgtatgaaggtagctttcgtagccat 
caggttccgctggcagttagcagcgaaaataccaccaaaaaagttgatctggtgaattggctggaaagctataaaccgcgtgaactgttcaa 
tcaggatggttcatttaaagcccattatgccgaaattgcaccgaaaggcaataaacgtatggcaatgaatccgattaccaacggtggtattaat 
ccgaaaaatctggatctgccgaattgggaacagtttgccattgatttcgataaaccgggtgccattaaagcacaggatatggttagcgcagg 
cacctggtttgcag atgtg attaaacgtaatccg accaactttcgtatctttggtccgg atg aaaccaaaagcaatcgtctgtttg atgtgctg a 
aaaccaccaatcgtcagtggttagaacgtgttgattatgacctggatgaaaacatcggtccggcaggtcgtgttattgatagccagctgagc 
gaacatcaggcagaaggttttctggaaggttatgttctgaccggtcgtcatggtatgtttgcaagctatgaaagctttctgcgtgttgtggatag 
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catgctgacccagcatatgaaatgggttgcaaaagcgaaaaaagtgcattggcgtaatgattatccgagcctgaatgtgattgcaaccagca 
ccgcatttcagcaggatcataatggttatacacatcaggatccgggtattctgggtcatctggccgataaaaaaccggaactgattcgtgaat 
atctgcctgcagatagcaataccctgctggccgtgctggataaagcttttaaagaacgtgatgtcatcaacctgattgtggcaagcaaacagc 
ctcgtgaacagtggtttagcccacgtgaagcaaatattctggttaaaaatgggctgaaagttattagctgggcaagcacctgtaccctggaag 
aag aaccgg atctggttgtggcagcagcaggtacag aaccg acactgg aagcactggcagcaattagttatctg aatg aaaaattcccg a 
ccctgaaaatccgttttgttaatgttgtagacctgctgaaactgcgtcatccgagcattgatccgcgtggtctgagcaattatgaattcgatagc 
atctttaccaaggacaaaccgatcctgtttgcctttcatggttatgaagccctgattcgcgatattttcttcctgcgcaataaccataatctgcaca 
ttcatggctatcgcgaaaatggtgatattaccacgagctttgatattcgtctgatgagcgaaatggatcgttttcatatggcacagaccgcagc 
aaaagccgttctgggttacgataaagcaaaaagcttcgtcgataaaatgcaggacaaaatcgatcagcataatgcctacatcaaagaacatg 
gcatcgatatggatgaagttcgctattggacatggaaaggcctgaacaaa (SEQ ID NO:92) 

Amino acid sequence of Enterococcus gallinarum PKL 
METTFDTQEYFDKMNAWWRAANYLSVGQIYLKDNPLLRRPIEEKDLKVNPIGHWGTIA 
GQNFIYTHLNRVINKYDLNMFYIEGPGHGGQVMVSNAYLDGSYTEIYPEVTQDEAGMQ 
HLFKIFSFPGGIASHAAPETPGSIHEGGELGYSIAHGTGAVLDNPDVIAAVVVGDGEAET 
GPLAGSWFSNTFINPVNDGAVLPILHLNGAKISNPTILARKSDEDLTKYFEGMGWTPYFV 
EGDDPATVHPQMARALDRAVEQIKAIQTKARQGKADEAVMPHWPVLIVRTPKGWTGP 
KIWEGEPIEGGFRAHQVPIPVNAHQMEHVDALIDWLKSYKPEELFDESGRIKAEIQELAP 
KGQQRMAMNPITNGGIDPQPLKITDWRQHAIDIGVPGSTTAQDMMEFGKFARDLIVENP 
TNFRIFGPDEAKSNRLNHVFEVTNRQWLEPKQPNYDEWLS ATGRVIDS QLSEHQAEGFL 
EGYVLTGRHGFFAS YES FLRVVD S MITQHFKWTRKS KELPWRHAYPSLNLIASSTVFQQ 
DHNGYTHQDPGIMTHIAEKKAEFVRVYLPADANS LMAVMAETFQTEEQINLIVS S KHPR 
PQFYTAEEAEILVKDGLKIIDWASTDQGEPDLVIAAAGTEPNLEALAAVSLLNEAFPELK 
IRFINVVDLLKIRHPDVDPRGLTDEEFEAYFT KD KPIIFAFHGYEGLIRDIFFGRKNQRLHI 
HGYRENGDITTPFDMRILSELDRFHLAKDGAEWVYGEQAADFAQRMTETVAYHYDFIR 
ENGYDIAEVQDWQWKPLK (SEQ ID NO: 93) 

Amino acid sequence of codon optimized Clostridium acetobutylicum PKL 
MQSIIGKHKDEGKITPEYLKKIDAYWRAANFISVGQLYLLDNPLLREPLKPEHLKRKVV 
GHWGTIPGQNFIYAHLNRVIKKYDLDMIYVSGPGHGGQVMVSNSYLDGTYSEVYPNVS 
RDLNGLKKLCKQFSFPGGISSHMAPETPGSINEGGELGYSLAHSFGAVFDNPDLITACVV 
GDGEAETGPLATSWQANKFLNPVTDGAVLPILHLNGYKISNPTVLSRIPKDELEKFFEGN 
GWKPYFVEGEDPETMHKLMAETLDIVTEEILNIQKNARENNDCSRPKWPMIVLRTPKG 
WTGPKFVDGVPNEGSFRAHQVPLAVDRYHTENLDQLEEWLKSYKPEELFDENYRLIPE 
LEELTPKGNKRMAANLHANGGLLLRELRTPDFRDYAVDVPTPGSTVKQDMIELGKYVR 
DVVKLNEDTRNFRIFGPDETMSNRLWAVFEGTKRQWLSEIKEPNDEFLSNDGRIVDSML 
SEHLCEGWLEGYLLTGRHGFFASYEAFLRIVDSMITQHGKWLKVTS QLPWRKDIASLNL 
IATSNVWQQDHNGYTHQDPGLLGHIVDKKPEIVRAYLPADANTLLAVFDKCLHTKHKI 
NLLVTS KHPRQQWLTMD QAV KHVEQGIS IWDWAS ND KGQEPDVVIAS CGDTPTLEAL 
AAVTILHEHLPELKVRFVNVVDMMKLLPENEHPHGLSDKDYNALFTTDKPVIFAFHGF 
AHLINQLTYHRENRNLHVHGYMEEGTITTPFDMRVQNKLDRFNLVKDVVENLPQLGNR 
GAHLVQLMNDKLVEHNQYIREVGEDLPEITNWQWHV (SEQ ID NO: 94) 

L. gray mvaE nucleic acid sequence 
ATGGTTAAAGACATTGTAATAATTGATGCCCTCCGTACTCCCATCGGTAAGTACCGC 
GGTCAGCTCTCAAAGATGACGGCGGTGGAATTGGGAACCGCAGTTACAAAGGCTCT 
GTTCGAGAAGAACGACCAGGTCAAAGACCATGTAGAACAAGTCATTTTTGGCAACG 
TTTTACAGGCAGGGAACGGCCAGAATCCCGCCCGTCAGATCGCCCTTAATTCTGGCC 
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TGTCCGCAGAGATACCGGCTTCGACTATTAACCAGGTGTGTGGTTCTGGCCTGAAAG 
CAATAAGCATGGCGCGCCAACAGATCCTACTCGGAGAAGCGGAAGTAATAGTAGCA 
GGAGGTATCGAATCCATGACGAATGCGCCGAGTATTACATATTATAATAAAGAAGA 
AGACACCCTCTCAAAGCCTGTTCCTACGATGACCTTCGATGGTCTGACCGACGCGTT 
TAGCGGAAAGATTATGGGTTTAACAGCCGAAAATGTTGCCGAACAGTACGGCGTAT 
CACGTGAGGCCCAGGACGCCTTTGCGTATGGATCGCAGATGAAAGCAGCAAAGGCC 
CAAGAACAGGGCATTTTCGCAGCTGAAATACTGCCTCTTGAAATAGGGGACGAAGT 
TATTACTCAGGACGAGGGGGTTCGTCAAGAGACCACCCTCGAAAAATTAAGTCTGC 
TTCGGACCATTTTTAAAGAAGATGGTACTGTTACAGCGGGCAACGCCTCAACGATC 
AATGATGGCGCCTCAGCCGTGATCATTGCATCAAAGGAGTTTGCTGAGACAAACCA 
GATTCCCTACCTTGCGATCGTACATGATATTACAGAGATAGGCATTGATCCATCAAT 
AATGGGCATTGCTCCCGTGAGTGCGATCAATAAACTGATCGATCGTAACCAAATTA 
GCATGGAAGAAATCGATCTCTTTGAAATTAATGAGGCATTTGCAGCATCCTCGGTGG 
TAGTTCAAAAAGAGTTAAGCATTCCCGATGAAAAGATCAATATTGGCGGTTCCGGT 
ATTGCACTAGGCCATCCTCTTGGCGCCACAGGAGCGCGCATTGTAACCACCCTAGCG 
CACCAGTTGAAACGTACACACGGACGCTATGGTATTGCCTCCCTGTGCATTGGCGGT 
GGCCTTGGCCTAGCAATATTAATAGAAGTGCCTCAGGAAGATCAGCCGGTTAAAAA 
ATTTTATCAATTGGCCCGTGAGGACCGTCTGGCTAGACTTCAGGAGCAAGCCGTGAT 
CAGCCCAGCTACAAAACATGTACTGGCAGAAATGACACTTCCTGAAGATATTGCCG 
ACAATCTGATCGAAAATCAAATATCTGAAATGGAAATCCCTCTTGGTGTGGCTTTGA 
ATCTGAGGGTCAATGATAAGAGTTATACCATCCCACTAGCAACTGAGGAACCGAGT 
GTAATCGCTGCCTGTAATAATGGTGCAAAAATGGCAAACCACCTGGGCGGTTTTCA 
GTCAGAATTAAAAGATGGTTTCCTGCGTGGGCAAATTGTACTTATGAACGTCAAAG 
AACCCGCAACTATCGAGCATACGATCACGGCAGAGAAAGCGGCAATTTTTCGTGCC 
GCAGCGCAGTCACATCCATCGATTGTGAAACGAGGTGGGGGTCTAAAAGAGATAGT 
AGTGCGTACGTTCGATGATGATCCGACGTTCCTGTCTATTGATCTGATAGTTGATAC 
TAAAGACGCAATGGGCGCTAACATCATTAACACCATTCTCGAGGGTGTAGCCGGCT 
TTCTGAGGGAAATCCTTACCGAAGAAATTCTGTTCTCTATTTTATCTAATTACGCAA 
CCGAATCAATTGTGACCGCCAGCTGTCGCATACCTTACGAAGCACTGAGTAAAAAA 
GGTGATGGTAAACGAATCGCTGAAAAAGTGGCTGCTGCATCTAAATTTGCCCAGTT 
AGATCCTTATCGAGCTGCAACCCACAACAAAGGTATTATGAATGGTATTGAGGCCG 
TCGTTTTGGCCTCAGGAAATGACACACGGGCGGTCGCGGCAGCCGCACATGCGTAT 
GCTTCACGCGATCAGCACTATCGGGGCTTAAGCCAGTGGCAGGTTGCAGAAGGCGC 
GTTACACGGGGAGATCAGTCTACCACTTGCACTCGGCAGCGTTGGCGGTGCAATTG 
AGGTCTTGCCTAAAGCGAAGGCGGCATTCGAAATCATGGGGATCACAGAGGCGAAG 
GAGCTGGCAGAAGTCACAGCTGCGGTAGGGCTGGCGCAAAACCTGGCGGCGTTAAG 
AGCGCTTGTTAGTGAAGGAATACAGCAAGGTCACATGTCGCTCCAGGCTCGCTCTCT 
TGCATTATCGGTAGGTGCTACAGGCAAGGAAGTTGAAATCCTGGCCGAAAAATTAC 
AGGGCTCTCGTATGAATCAGGCGAACGCTCAGACCATACTCGCAGAGATCAGATCG 
CAAAAAGTTGAATTGTGA (SEQ ID NO:95) 

E. faecium mvaE nucleic acid sequence 
ATGAAAGAAGTGGTTATGATTGATGCGGCTCGCACACCCATTGGGAAATACAGAGG 
TAGTCTTAGTCCTTTTACAGCGGTGGAGCTGGGGACACTGGTCACGAAAGGGCTGCT 
GGATAAAACAAAGCTTAAGAAAGACAAGATAGACCAAGTGATATTCGGCAATGTG 
CTTCAGGCAGGAAACGGACAAAACGTTGCAAGACAAATAGCCCTGAACAGTGGCTT 
ACCAGTTGACGTGCCGGCGATGACTATTAACGAAGTTTGCGGGTCCGGAATGAAAG 
CGGTGATTTTAGCCCGCCAGTTAATACAGTTAGGGGAGGCAGAGTTGGTCATTGCA 
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GGGGGTACGGAGTCAATGTCACAAGCACCCATGCTGAAACCTTACCAGTCAGAGAC 
CAACGAATACGGAGAGCCGATATCATCAATGGTTAATGACGGGCTGACGGATGCGT 
TTTCCAATGCTCACATGGGTCTTACTGCCGAAAAGGTGGCGACCCAGTTTTCAGTGT 
CGCGCGAGGAACAAGACCGGTACGCATTGTCCAGCCAATTGAAAGCAGCGCACGCG 
GTTGAAGCCGGGGTGTTCTCAGAAGAGATTATTCCGGTTAAGATTAGCGACGAGGA 
TGTCTTGAGTGAAGACGAGGCAGTAAGAGGCAACAGCACTTTGGAAAAACTGGGCA 
CCTTGCGGACGGTGTTTTCTGAAGAGGGCACGGTTACCGCTGGCAATGCTTCACCGC 
TGAATGACGGCGCTAGTGTCGTGATTCTTGCATCAAAAGAATACGCGGAAAACAAT 
AATCTGCCTTACCTGGCGACGATAAAGGAGGTTGCGGAAGTTGGTATCGATCCTTCT 
ATCATGGGTATTGCCCCAATAAAGGCCATTCAAAAGTTAACAGATCGGTCGGGCAT 
GAACCTGTCCACGATTGATCTGTTCGAAATTAATGAAGCATTCGCGGCATCTAGCAT 
TGTTGTTTCTCAAGAGCTGCAATTGGACGAAGAAAAAGTGAATATCTATGGCGGGG 
CGATAGCTTTAGGCCATCCAATCGGCGCAAGCGGAGCCCGGATACTGACAACCTTA 
GCATACGGCCTCCTGCGTGAGCAAAAGCGTTATGGTATTGCGTCATTATGTATCGGC 
GGTGGTCTTGGTCTGGCCGTGCTGTTAGAAGCTAATATGGAGCAGACCCACAAAGA 
CGTTCAGAAGAAAAAGTTTTACCAGCTTACCCCCTCCGAGCGGAGATCGCAGCTTAT 
CGAGAAGAACGTTCTGACTCAAGAAACGGCACTTATTTTCCAGGAGCAGACGTTGT 
CCGAAGAACTGTCCGATCACATGATTGAGAATCAGGTCTCCGAAGTGGAAATTCCA 
ATGGGAATTGCACAAAATTTTCAGATTAATGGCAAGAAAAAATGGATTCCTATGGC 
GACTGAAGAACCTTCAGTAATAGCGGCAGCATCGAACGGCGCCAAAATCTGCGGGA 
ACATTTGCGCGGAAACGCCTCAGCGGCTTATGCGCGGGCAGATTGTCCTGTCTGGCA 
AATCAGAATATCAAGCCGTGATAAATGCCGTGAATCATCGCAAAGAAGAACTGATT 
CTTTGCGCAAACGAGTCGTACCCGAGTATTGTTAAACGCGGGGGAGGTGTTCAGGA 
TATTTCTACGCGGGAGTTTATGGGTTCTTTTCACGCGTATTTATCAATCGACTTTCTG 
GTGGACGTCAAGGACGCAATGGGGGCAAACATGATCAACTCTATTCTCGAAAGCGT 
TGCAAATAAACTGCGTGAATGGTTCCCGGAAGAGGAAATACTGTTCTCCATCCTGTC 
AAACTTCGCTACGGAGTCCCTGGCATCTGCATGTTGCGAGATTCCTTTTGAAAGACT 
TGGTCGTAACAAAGAAATTGGTGAACAGATCGCCAAGAAAATTCAACAGGCAGGG 
GAATATGCTAAGCTTGACCCTTACCGCGCGGCAACCCATAACAAGGGGATTATGAA 
CGGTATCGAAGCCGTCGTTGCCGCAACGGGAAACGACACACGGGCTGTTTCCGCTT 
CTATTCACGCATACGCCGCCCGTAATGGCTTGTACCAAGGTTTAACGGATTGGCAGA 
TCAAGGGCGATAAACTGGTTGGTAAATTAACAGTCCCACTGGCTGTGGCGACTGTC 
GGTGGCGCGTCGAACATATTACCAAAAGCCAAAGCTTCCCTCGCCATGCTGGATATT 
GATTCCGCAAAAGAACTGGCCCAAGTGATCGCCGCGGTAGGTTTAGCACAGAATCT 
GGCGGCGTTACGTGCATTAGTGACAGAAGGCATTCAGAAAGGACACATGGGCTTGC 
AAGCACGTTCTTTAGCGATTTCGATAGGTGCCATCGGTGAGGAGATAGAGCAAGTC 
GCGAAAAAACTGCGTGAAGCTGAAAAAATGAATCAGCAAACGGCAATACAGATTTT 
AGAAAAAATTCGCGAGAAATGA (SEQ ID NO:96) 

E. gallinarum mvaE nucleic acid sequence 
ATGGAAGAAGTGGTAATTATAGATGCACGTCGGACTCCGATTGGTAAATATCACGG 
GTCGTTGAAGAAGTTTTCAGCGGTGGCGCTGGGGACGGCCGTGGCTAAAGACATGT 
TCGAACGCAACCAGAAAATCAAAGAGGAGATCGCGCAGGTCATAATTGGTAATGTC 
TTGCAGGCAGGAAATGGCCAGAACCCCGCGCGGCAAGTTGCTCTTCAATCAGGGTT 
GTCCGTTGACATTCCCGCTTCTACAATTAACGAGGTTTGTGGGTCTGGTTTGAAAGC 
TATCTTGATGGGCATGGAACAAATCCAACTCGGCAAAGCGCAAGTAGTGCTGGCAG 
GCGGCATTGAATCAATGACAAATGCGCCAAGCCTGTCCCACTATAACAAGGCGGAG 
GATACGTATAGTGTCCCAGTGTCGAGCATGACACTGGATGGTCTGACAGACGCATTT 
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TCTAGTAAACCTATGGGATTAACAGCGGAAAACGTCGCACAGCGCTACGGTATCTC 
CCGTGAGGCGCAAGATCAATTCGCATATCAATCTCAGATGAAAGCAGCAAAAGCGC 
AGGCAGAAAACAAATTCGCTAAGGAAATTGTGCCACTGGCGGGTGAAACTAAAACC 
ATCACAGCTGACGAAGGGATCAGATCCCAAACAACGATGGAGAAACTGGCAAGTCT 
CAAACCTGTTTTTAAAACCGATGGCACTGTAACCGCAGGGAATGCTAGCACCATTA 
ATGACGGGGCCGCCCTTGTGCTGCTTGCTAGCAAAACTTACTGCGAAACTAATGAC 
ATACCGTACCTTGCGACAATCAAAGAAATTGTTGAAGTTGGAATCGATCCGGAGAT 
TATGGGCATCTCTCCGATAAAAGCGATACAAACATTGTTACAAAATCAAAAAGTTA 
GCCTCGAAGATATTGGAGTTTTTGAAATAAATGAAGCCTTTGCCGCAAGTAGCATA 
GTGGTTGAATCTGAGTTGGGATTAGATCCGGCTAAAGTTAACCGTTATGGGGGTGGT 
ATATCCTTAGGTCATGCAATTGGGGCAACCGGCGCTCGCCTGGCCACTTCACTGGTG 
TATCAAATGCAGGAGATACAAGCACGTTATGGTATTGCGAGCCTGTGCGTTGGTGG 
TGGACTTGGACTGGCAATGCTTTTAGAACGTCCAACTATTGAGAAGGCTAAACCGA 
CAGACAAAAAGTTCTATGAATTGTCACCAGCTGAACGGTTGCAAGAGCTGGAAAAT 
CAACAGAAAATCAGTTCTGAAACTAAACAGCAGTTATCTCAGATGATGCTTGCCGA 
GGACACTGCAAACCATTTGATAGAAAATCAAATATCAGAGATTGAACTCCCAATGG 
GCGTCGGGATGAACCTGAAGGTTGATGGGAAAGCCTATGTTGTGCCAATGGCGACG 
GAAGAGCCGTCCGTCATCGCGGCCATGTCTAATGGTGCCAAAATGGCCGGCGAAAT 
TCACACTCAGTCGAAAGAACGGCTGCTCAGAGGTCAGATTGTTTTCAGCGCGAAGA 
ATCCGAATGAAATCGAACAGAGAATAGCTGAGAACCAAGCTTTGATTTTCGAACGT 
GCCGAACAGTCCTATCCTTCCATTGTGAAAAGAGAGGGAGGTCTCCGCCGCATTGC 
ACTTCGTCATTTTCCTGCCGATTCTCAGCAGGAGTCTGCGGACCAGTCCACATTTTTA 
TCAGTGGACCTTTTTGTAGATGTGAAAGACGCGATGGGGGCAAATATCATAAATGC 
AATACTTGAGGGCGTCGCAGCCCTGTTTCGCGAATGGTTCCCCAATGAGGAAATTCT 
TTTTTCTATTCTCTCGAACTTGGCTACGGAGAGCTTAGTCACGGCTGTTTGTGAAGTC 
CCATTTAGTGCACTTAGCAAGAGAGGTGGTGCAACGGTGGCCCAGAAAATTGTGCA 
GGCGTCGCTCTTCGCAAAGACAGACCCATACCGCGCAGTGACCCACAACAAAGGGA 
TTATGAACGGTGTAGAGGCTGTTATGCTTGCCACAGGCAACGACACGCGCGCAGTC 
TCAGCCGCTTGTCATGGATACGCAGCGCGCACCGGTAGCTATCAGGGTCTGACTAA 
CTGGACGATTGAGTCGGATCGCCTGGTAGGCGAGATAACACTGCCGCTGGCCATCG 
CTACAGTTGGAGGCGCTACCAAAGTGTTGCCCAAAGCTCAAGCGGCACTGGAGATT 
AGTGATGTTCACTCTTCTCAAGAGCTTGCAGCCTTAGCGGCGTCAGTAGGTTTAGTA 
CAAAATCTCGCGGCCCTGCGCGCACTGGTTTCCGAAGGTATACAAAAAGGGCACAT 
GTCCATGCAAGCCCGGTCTCTCGCAATCGCGGTCGGTGCTGAAAAAGCCGAGATCG 
AGCAGGTCGCCGAAAAGTTGCGGCAGAACCCGCCAATGAATCAGCAGCAGGCGCTC 
CGTTTTCTTGGCGAGATCCGCGAACAATGA (SEQ ID NO:97) 

E. casseliflavus mvaE nucleic acid sequence 
ATGGAAGAAGTTGTCATCATTGACGCACTGCGTACTCCAATAGGAAAGTACCACGG 
TTCGCTGAAAGATTACACAGCTGTTGAACTGGGGACAGTAGCAGCAAAGGCGTTGC 
TGGCACGAAATCAGCAAGCAAAAGAACACATAGCGCAAGTTATTATTGGCAACGTC 
CTGCAAGCCGGAAGTGGGCAGAATCCAGGCCGACAAGTCAGTTTACAGTCAGGATT 
GTCTTCTGATATCCCCGCTAGCACGATCAATGAAGTGTGTGGCTCGGGTATGAAAGC 
GATTCTGATGGGTATGGAGCAAATTCAGCTGAACAAAGCCTCTGTGGTCTTAACAG 
GCGGAATTGAAAGCATGACCAACGCGCCGCTGTTTAGTTATTACAACAAGGCTGAG 
GATCAATATTCGGCGCCGGTTAGCACAATGATGCACGATGGTCTAACAGATGCTTTC 
AGTTCCAAACCAATGGGCTTAACCGCAGAGACCGTCGCTGAGAGATATGGAATTAC 
GCGTAAGGAACAAGATGAATTTGCTTATCACTCTCAAATGAAGGCGGCCAAAGCCC 
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AGGCGGCGAAAAAGTTTGATCAGGAAATTGTACCCCTGACGGAAAAATCCGGAACG 
GTTCTCCAGGACGAAGGCATCAGAGCCGCGACAACAGTCGAGAAGCTAGCTGAGCT 
TAAAACGGTGTTCAAAAAAGACGGAACAGTTACAGCGGGTAACGCCTCTACGATAA 
ATGATGGCGCTGCTATGGTATTAATAGCATCAAAATCTTATTGCGAAGAACACCAG 
ATTCCTTATCTGGCCGTTATAAAGGAGATCGTTGAGGTGGGTTTTGCCCCCGAAATA 
ATGGGTATTTCCCCCATTAAGGCTATAGACACCCTGCTGAAAAATCAAGCACTGACC 
ATAGAGGATATAGGAATATTTGAGATTAATGAAGCCTTTGCTGCGAGTTCGATTGTG 
GTAGAACGCGAGTTGGGCCTGGACCCCAAAAAAGTTAATCGCTATGGCGGTGGTAT 
ATCACTCGGCCACGCAATTGGGGCGACGGGAGCTCGCATTGCGACGACCGTTGCTT 
ATCAGCTGAAAGATACCCAGGAGCGCTACGGTATAGCTTCCTTATGCGTTGGTGGG 
GGTCTTGGATTGGCGATGCTTCTGGAAAACCCATCGGCCACTGCCTCACAAACTAAT 
TTTGATGAGGAATCTGCTTCCGAAAAAACTGAGAAGAAGAAGTTTTATGCGCTAGC 
TCCTAACGAACGCTTAGCGTTTTTGGAAGCCCAAGGCGCTATTACCGCTGCTGAAAC 
CCTGGTCTTCCAGGAGATGACCTTAAACAAAGAGACAGCCAATCACTTAATCGAAA 
ACCAAATCAGCGAAGTTGAAATTCCTTTAGGCGTGGGCCTGAACTTACAGGTGAAT 
GGGAAAGCGTATAATGTTCCTCTGGCCACGGAGGAACCGTCCGTTATCGCTGCGAT 
GTCGAATGGCGCCAAAATGGCTGGTCCTATTACAACAACAAGTCAGGAGAGGCTGT 
TACGGGGTCAGATTGTCTTCATGGACGTACAGGACCCAGAAGCAATATTAGCGAAA 
GTTGAATCCGAGCAAGCTACCATTTTCGCGGTGGCAAATGAAACATACCCGTCTATC 
GTGAAAAGAGGAGGAGGTCTGCGTAGAGTCATTGGCAGGAATTTCAGTCCGGCCGA 
AAGTGACTTAGCCACGGCGTATGTATCAATTGACCTGATGGTAGATGTTAAGGATG 
CAATGGGTGCTAATATCATCAATAGTATCCTAGAAGGTGTTGCGGAATTGTTTAGAA 
AATGGTTCCCAGAAGAAGAAATCCTGTTCTCAATTCTCTCCAATCTCGCGACAGAAA 
GTCTGGTAACGGCGACGTGCTCAGTTCCGTTTGATAAATTGTCCAAAACTGGGAATG 
GTCGACAAGTAGCTGGTAAAATAGTGCACGCGGCGGACTTTGCTAAGATAGATCCA 
TACAGAGCTGCCACACACAATAAAGGTATTATGAATGGCGTTGAAGCGTTAATCTT 
AGCCACCGGTAATGACACCCGTGCGGTGTCGGCTGCATGCCACGGTTACGCGGCAC 
GCAATGGGCGAATGCAAGGGCTTACCTCTTGGACGATTATCGAAGATCGGCTGATA 
GGCTCTATCACATTACCTTTGGCTATTGCGACAGTGGGGGGTGCCACAAAAATCTTG 
CCAAAAGCACAGGCCGCCCTGGCGCTAACTGGCGTTGAGACGGCGTCGGAACTGGC 
CAGCCTGGCGGCGAGTGTGGGATTAGTTCAAAATTTGGCCGCTTTACGAGCACTAGT 
GAGCGAGGGCATTCAGCAAGGGCACATGAGTATGCAAGCTAGATCCCTGGCCATTA 
GCGTAGGTGCGAAAGGTACTGAAATAGAGCAACTAGCTGCGAAGCTGAGGGCAGC 
GACGCAAATGAATCAGGAGCAGGCTCGTAAATTTCTGACCGAAATAAGAAATTAA 
(SEQ ID NO:98) 

L.grayi mvaS nucleic acid sequence 
ATGACCATGAACGTTGGAATCGATAAAATGTCATTCTTTGTTCCACCTTACTTTGTG 
GACATGACTGATCTGGCAGTAGCACGGGATGTCGATCCCAATAAGTTTCTGATTGGT 
ATTGGCCAGGACCAGATGGCAGTTAATCCGAAAACGCAGGATATTGTGACATTTGC 
CACAAATGCTGCCAAAAACATACTGTCAGCTGAGGACCTTGATAAAATTGATATGG 
TCATAGTCGGCACCGAGAGTGGAATCGATGAATCCAAAGCGAGTGCCGTAGTGCTT 
CACAGGTTGCTCGGTATCCAGAAGTTTGCTCGCTCCTTTGAAATCAAAGAAGCCTGT 
TATGGGGGTACCGCGGCTTTACAGTTCGCTGTAAACCACATTAGGAATCATCCTGAA 
TCAAAGGTTCTTGTAGTTGCATCAGATATCGCGAAATACGGCCTGGCTTCTGGAGGT 
GAACCAACGCAAGGTGCAGGCGCTGTGGCTATGCTCGTCTCAACTGACCCTAAGAT 
CATTGCTTTCAACGACGATAGCCTCGCGCTTACACAAGATATCTATGACTTCTGGCG 
ACCAGTTGGACATGACTATCCTATGGTCGACGGGCCTCTTAGTACAGAGACCTACAT 
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CCAGTCATTTCAGACCGTATGGCAGGAATACACAAAACGGTCGCAGCATGCACTGG 
CAGACTTTGCTGCCCTTAGCTTTCATATCCCGTATACTAAAATGGGCAAAAAGGCGC 
TGCTTGCAATCCTTGAAGGCGAATCAGAGGAGGCTCAGAACCGTATACTAGCAAAA 
TATGAAAAGAGTATAGCCTACTCCAGAAAGGCGGGTAACCTGTATACCGGTAGCCT 
GTATCTAGGACTTATTTCACTTCTGGAAAATGCAGAAGACCTTAAAGCTGGTGATTT 
AATAGGCCTCTTTTCTTACGGTTCCGGTGCTGTTGCGGAGTTTTTCTCAGGAAGGCT 
GGTTGAGGACTATCAGGAACAGCTACTTAAAACAAAACATGCCGAACAGCTGGCCC 
ATAGAAAGCAACTGACAATCGAGGAGTACGAAACGATGTTCTCCGATCGCTTGGAC 
GTGGACAAAGACGCCGAATACGAAGACACATTAGCTTATAGCATTTCGTCAGTCCG 
AAACACCGTACGTGAGTACAGGAGTTGA (SEQ ID NO:99) 

E. faecium mvaS nucleic acid sequence 
ATGAAAATCGGTATTGACCGTCTGTCCTTCTTCATCCCGAATTTGTATTTGGACATG 
ACTGAGCTGGCAGAATCACGCGGGGATGATCCAGCTAAATATCATATTGGAATCGG 
ACAAGATCAGATGGCAGTGAATCGCGCAAACGAGGACATCATAACACTGGGTGCA 
AACGCTGCGAGTAAGATCGTGACAGAGAAAGACCGCGAGTTGATTGATATGGTAAT 
CGTTGGCACGGAATCAGGAATTGACCACTCCAAAGCAAGCGCCGTGATTATTCACC 
ATCTCCTTAAAATTCAGTCGTTCGCCCGTTCTTTCGAGGTAAAAGAAGCTTGCTATG 
GCGGAACTGCTGCCCTGCACATGGCGAAGGAGTATGTCAAAAATCATCCGGAGCGT 
AAGGTCTTGGTAATTGCGTCAGACATCGCGCGTTATGGTTTGGCCAGCGGAGGAGA 
AGTTACTCAAGGCGTGGGGGCCGTAGCCATGATGATTACACAAAACCCCCGGATTC 
TTTCGATTGAAGACGATAGTGTTTTTCTCACAGAGGATATCTATGATTTCTGGCGGC 
CTGATTACTCCGAGTTCCCTGTAGTGGACGGGCCCCTTTCAAACTCAACGTATATAG 
AGAGTTTTCAGAAAGTTTGGAACCGGCACAAGGAATTGTCCGGAAGAGGGCTGGAA 
GATTATCAAGCTATTGCTTTTCACATACCCTATACGAAGATGGGTAAGAAAGCGCTC 
CAGAGTGTTTTAGACCAAACCGATGAAGATAACCAGGAGCGCTTAATGGCTAGATA 
TGAGGAGTCTATTCGCTATAGCCGGAGAATTGGTAACCTGTACACAGGCAGCTTGT 
ACCTTGGTCTTACAAGCTTGTTGGAAAACTCTAAAAGTTTACAACCGGGAGATCGG 
ATCGGCCTCTTTTCCTATGGCAGTGGTGCGGTGTCCGAGTTCTTTACCGGGTATTTAG 
AAGAAAATTACCAAGAGTACCTGTTCGCTCAAAGCCATCAAGAAATGCTGGATAGC 
CGGACTCGGATTACGGTCGATGAATACGAGACCATCTTTTCAGAGACTCTGCCAGA 
ACATGGTGAATGCGCCGAATATACGAGCGACGTCCCCTTTTCTATAACCAAGATTGA 
GAACGACATTCGTTATTATAAAATCTGA (SEQ ID NO:100) 

E. gallinarum mvaS nucleic acid sequence 
ATGAACGTCGGCATTGACAAAATTAATTTTTTCGTTCCACCGTATTATCTGGATATG 
GTCGACCTGGCCCACGCACGCGAAGTGGACCCGAACAAATTTACAATTGGAATTGG 
ACAGGATCAGATGGCTGTGAGCAAAAAGACGCACGATATCGTAACATTCGCGGCTA 
GTGCCGCGAAGGAAATTTTAGAACCTGAGGACTTGCAAGCTATAGACATGGTTATA 
GTTGGTACCGAATCGGGCATTGACGAGAGCAAAGCATCCGCGGTCGTTTTACATCG 
TTTGTTGGGCGTACAACCTTTCGCTCGCAGTTTTGAAATTAAAGAAGCCTGTTACGG 
GGCAACCGCAGGCATTCAGTTTGCCAAGACTCATATACAAGCGAACCCGGAGAGCA 
AGGTCCTGGTAATTGCAAGCGATATAGCTCGGTATGGTCTTCGGTCAGGTGGAGAG 
CCCACACAAGGCGCAGGGGCAGTTGCTATGCTTCTCACGGCAAATCCCAGAATCCT 
GACCTTCGAAAACGACAATCTGATGTTAACGCAGGATATTTATGACTTCTGGAGACC 
ACTTGGTCACGCTTACCCTATGGTAGATGGCCACCTTTCCAATCAAGTCTATATTGA 
CAGTTTTAAGAAGGTCTGGCAAGCACATTGCGAACGCAATCAAGCTTCTATATCCG 
ACTATGCCGCGATTAGTTTTCATATTCCGTATACAAAAATGGGTAAGAAAGCCCTGC 
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TCGCTGTTTTTGCAGATGAAGTGGAAACTGAACAGGAACGCGTTATGGCACGGTAT 
GAAGAGTCTATCGTATATTCACGCCGGATCGGCAACTTGTATACGGGATCATTGTAC 
CTGGGGCTGATATCCTTATTGGAAAACAGTTCTCACCTGTCGGCGGGCGACCGGATA 
GGATTGTTTAGTTATGGGAGTGGCGCTGTCAGCGAATTTTTCTCCGGTCGTTTAGTG 
GCAGGCTATGAAAATCAATTGAACAAAGAGGCGCATACCCAGCTCCTGGATCAGCG 
TCAGAAGCTTTCCATCGAAGAGTATGAGGCGATTTTTACAGATTCCTTAGAAATTGA 
TCAGGATGCAGCGTTCTCGGATGACCTGCCATATTCCATCCGCGAGATAAAAAACA 
CGATTCGGTACTATAAGGAGAGCTGA (SEQ ID NO:101) 

E. casseliflavus mvaS nucleic acid sequence 
ATGAACGTTGGAATTGATAAAATCAATTTTTTCGTTCCGCCCTATTTCATTGATATGG 
TGGATCTCGCTCATGCAAGAGAAGTTGACCCCAACAAGTTCACTATAGGAATAGGC 
CAAGATCAGATGGCAGTAAACAAGAAAACGCAAGATATCGTAACGTTCGCGATGCA 
CGCCGCGAAGGATATTCTGACTAAGGAAGATTTACAGGCCATAGATATGGTAATAG 
TGGGGACTGAGTCTGGGATCGACGAGAGCAAGGCAAGTGCTGTCGTATTGCATCGG 
CTTTTAGGTATTCAGCCTTTTGCGCGCTCCTTTGAAATTAAGGAGGCATGCTATGGG 
GCCACTGCCGGCCTTCAGTTTGCAAAAGCTCATGTGCAGGCTAATCCCCAGAGCAA 
GGTCCTGGTGGTAGCTTCCGATATAGCACGCTACGGACTGGCATCCGGAGGAGAAC 
CGACTCAAGGTGTAGGTGCTGTGGCAATGTTGATTTCCGCTGATCCAGCTATCTTGC 
AGTTAGAAAATGATAATCTCATGTTGACCCAAGATATATACGATTTTTGGCGCCCGG 
TCGGGCATCAATATCCTATGGTAGACGGCCATCTGTCTAATGCCGTCTATATAGACA 
GCTTTAAACAAGTCTGGCAAGCACATTGCGAGAAAAACCAACGGACTGCTAAAGAT 
TATGCTGCATTGTCGTTCCATATTCCGTACACGAAAATGGGTAAGAAAGCTCTGTTA 
GCGGTTTTTGCGGAGGAAGATGAGACAGAACAAAAGCGGTTAATGGCACGTTATGA 
AGAATCAATTGTATACAGTCGTCGGACTGGAAATCTGTATACTGGCTCACTCTATCT 
GGGCCTGATTTCCTTACTGGAGAATAGTAGCAGTTTACAGGCGAACGATCGCATAG 
GTCTGTTTAGCTATGGTTCAGGGGCCGTTGCGGAATTTTTCAGTGGCCTCTTGGTAC 
CGGGTTACGAGAAACAATTAGCGCAAGCTGCCCATCAAGCTCTTCTGGACGACCGG 
CAAAAACTGACTATCGCAGAGTACGAAGCCATGTTTAATGAAACCATTGATATTGA 
TCAGGACCAGTCATTTGAGGATGACTTACTGTACTCCATCAGAGAGATCAAAAACA 
CTATTCGCTACTATAACGAGGAGAATGAATAA (SEQ ID NO:102) 

Amino acid sequence of acetoacetyl-CoA synthase 
MTDVRFRIIGTGAYVPERIVSNDEVGAPAGVDDDWITRKTGIRQRRWAADDQATSDLA 
TAAGRAALKAAGITPEQLTVIAVATSTPDRPQPPTAAYVQHHLGATGTAAFDVNAVCS 
GTVFALSSVAGTLVYRGGYALVIGADLYSRILNPADRKTVVLFGDGAGAMVLGPTSTG 
TGPIVRRVALHTFGGLTDLIRVPAGGSRQPLDTDGLDAGLQYFAMDGREVRRFVTEHLP 
QLIKGFLHEAGVDAADISHFVPHQANGVMLDEVFGELHLPRATMHRTVETYGNTGAAS 
IPITMDAAVRAGSFRPGELVLLAGFGGGMAASFALIEW (SEQ ID NO: 103) 

L. lactis PKL nucleic acid sequence 

atgaccgagtataacagcgaggcctatctgaaaaaactggataaatggtggcgtgcagcaacctatctgggtgcaggtatgatttttctgaaa 
gaaaatccgctgtttagcgttaccggcaccccgattaaagcagaaaatctgaaagccaatccgattggtcattggggcaccgttagcggtca 
gacctttctgtatgcacatgcaaatcgtctgatcaacaaatatgatcagaaaatgttttatatgggtggtccgggtcatggtggtcaggcaatg 
gttgttccgagctatctggatggtagctataccgaagcatatccggaaattacccaggatctggaaggtatgagccgtctgtttaaacgtttta 
gctttccgggtggtattggtagccatatgaccgcacagacaccgggtagcctgcatgaaggtggtgaactgggttatgttctgagccatgca 
accggtgcaattctggatcagccggaacaaattgcatttgcagttgttggtgatggtgaagccgaaaccggtccgctgatgaccagctggc 
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atagcatcaaatttatcaacccgaaaaacgatggtgccattctgccgatcctggatctgaatggctttaaaatcagcaatccgaccctgtttgc 
acgtaccagtgatgttgatattcgcaaatttttcgaaggcctgggctatagtccgcgttatattgaaaatgatgatattcacgactatatggccta 
ccataaactggcagcagaagtttttgataaagccatcgaagatatccatcagatccagaaagatgcccgtgaagataatcgttatcagaatg 
gtgaaattccggcatggccgattgttattgcacgtctgccgaaaggttggggtggccctcgttataatgattggagcggtccgaaatttgatg 
gtaaaggtatgccgattgaacatagctttcgtgcacatcaggttccgctgccgctgagcagcaaaaatatgggcaccctgccggaatttgtta 
aatggatgacctcatatcagcctgaaacactgtttaatgcagatggttcactgaaagaggaactgcgcgattttgcaccgaaaggcgaaatg 
cgtatggcaagtaatccggttaccaatggtggtgttgatagcagcaatctggttctgccggattggcaagaatttgcaaacccgattagcgaa 
aataatcgtggtaaactgctgccggacaccaatgataatatggatatgaatgtgctgagcaagtattttgccgaaatcgttaaactgaatccga 
cacgttttcgcctgtttggtccggatgaaaccatgagcaatcgtttttgggaaatgttcaaagtgaccaatcgtcagtggatgcaggttatcaaa 
aatccgaacgatgaattcattagtccggaaggtcgtattattgatagccagctgagcgaacatcaggcagaaggttggctggaaggctatac 
cctgaccggtcgtaccggtgcctttgcaagctatgaaagctttctgcgtgttgtggatagcatgctgacccagcatttcaaatggattcgtcag 
gcagccgaccagaaatggcgtcatgattatccgagcctgaatgttattagcaccagcaccgtttttcagcaggatcataatggttatacccatc 
aggatccgggtatgctgacacatctggcagagaaaaaaagcgattttatccgtcagtatctgcctgccgatggtaataccctgctggcagtgt 
ttgatcgtgcatttcaggatcgtagcaaaatcaatcatattgtggcaagcaaacagcctcgtcagcagtggtttaccaaagaagaagccgag 
aaactggccaccgatggcattgcaaccattgattgggcgagcaccgcaaaagatggcgaagcagttgatctggtttttgcaagtgccggtg 
cagaaccgaccattgaaaccctggcagccctgcatctggttaatgaagtgtttccgcaggcaaaatttcgctatgttaatgttgttgagctggg 
tcgtctgcagaaaaagaaaggtgcactgaatcaagaacgtgaactgtccgatgaagaattcgagaaatatttcggtccgagcggtacaccg 
gttatttttggttttcatggttatgaggatctgattgaaagcatcttttatcagcgtggtcatgatggcctgatcgttcatggctatcgcgaagatgg 
tgatattaccaccacctatgatatgcgtgtttatagcgaactggatcgttttcatcaggccattgatgcaatgcaggtactgtatgtgaatcgcaa 
agttaatcagggtctggccaaagcatttatcgatcgtatgaaacgtaccctggtgaaacattttgaagtgacccgtaatgaaggcgtggatatt 
ccggattttaccgaatgggtttggagcgatctgaagaaa (SEQ ID NO:104) 

L. lactis PKL amino acid sequence 

MTEYNSEAYL KKLDKWWRAA TYLGAGMIFL KENPLFSVTG TPIKAENLKA 
NPIGHWGTVS GQTFLYAHAN RLINKYDQKM FYMGGPGHGG QAMVVPSYLD 
GSYTEAYPEI TQDLEGMSRL FKRFSFPGGI GSHMTAQTPG SLHEGGELGY 
VLSHATGAIL DQPEQIAFAV VGDGEAETGP LMTSWHSIKF INPKNDGAIL 
PILDLNGFKI SNPTLFARTS DVDIRKFFEG LGYSPRYIEN DDIHDYMAYH 
KLAAEVFDKA IEDIHQIQKD AREDNRYQNG EIPAWPIVIA RLPKGWGGPR 
YNDWSGPKFD GKGMPIEHSF RAHQVPLPLS SKNMGTLPEF VKWMTSYQPE 
TLFNADGSLK EELRDFAPKG EMRMASNPVT NGGVDSSNLV LPDWQEFANP 
ISENNRGKLL PDTNDNMDMN VLSKYFAEIV KLNPTRFRLF GPDETMSNRF 
WEMFKVTNRQ WMQVIKNPND EFISPEGRII DSQLSEHQAE GWLEGYTLTG 
RTGAFASYES FLRVVDSMLT QHFKWIRQAA DQKWRHDYPS LNVISTSTVF 
QQDHNGYTHQ DPGMLTHLAE KKSDFIRQYL PADGNTLLAV FDRAFQDRSK 
INHIVASKQP RQQWFTKEEA EKLATDGIAT IDWASTAKDG EAVDLVFASA 
GAEPTIETLA ALHLVNEVFP QAKFRYVNVV ELGRLQKKKG ALNQERELSD 
EEFEKYFGPS GTPVIFGFHG YEDLIESIFY QRGHDGLIVH GYREDGDITT 
TYDMRVYSEL DRFHQAIDAM QVLYVNRKVN QGLAKAFIDR MKRTLVKHFE 
VTRNEGVDIP DFTEWVWSDL KK (SEQ ID NO:105) 
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