TITLE RECOMBINANT BACTERIA HAVING THE ABILITY TO METABOLIZE SUCROSE 5FIELD OF
THE INVENTION The invention relates to the fields of microbiology and molecular biology. More
specifically, recombinant bacteria having the ability to use sucrose as a carbon source and methods of

utilizing such yegembipagy;bacteria to produce products such as glycerol ap&%g{ﬁk&%’g/ed lo

products are provided BACKGROUND OF THE INVENTION Many commercially useful
microorganisms use glucose as their main carbohy. source. However, a disadvantage of the use
of 15 glucose by microorganisms developed for pr n of commercially desirable products is the

high cost of glucose. The useREGCONGENANT BAETHRO StdckiN G MtaihkgikItYose and other sugars
as carbohydrate sources for microbial p w?ﬂ%&%Wmore commercially desirable
because these materials are usually readily available at a Tower 20C0st. A production
microorganism can function more efficiently when it can utilize any sucrose present in a mixed
feedstock. Therefore, when a productiongi¢ieesganistg Rjave the ability to utilize sucrose
efficiently as a major carbon source, it cannot operate as eﬁlcbl% . For 25example, bacterial cells
typically show preferentid & yeaEen iptAtgRuode Heidg oiemisoeiplesyraad. moteaical media
containing mixturesicibgygarrelusesndsikyRisainpresabalizes o His priirelyAheadafqiher sugars.

Moreover, many bacteria lack the %bi"[%/ to utilize sucrose. For example, less than 50% of Escherichia

coil (E. coil) strainS HAVERFE SoEHMA) PHIRS & Srsdeamabutilizing ¥ daeapivaioorganism

cannot utilize sucrbaetedestoaroaingdratedsti Grich issigigisahiedaceqgieer-dagvaicroorganism so that it
can utilize sugcrose r%%%n?brglapévkl)ggéeria that have been engineered to utilize sucrose by

- incorporation of sucrose Uuti Zation genes have been reported. For example, Livshits et al. (U.S. Patent
No. 6,960,455) describe the production of amino acids using Escherichia coli strains containing genes
5encoding a metabolic pathway for L Hization. iti n et al. (Appl. Microbiol.
Biotechnol. 74:1031-1040, 2007) descrT (&: ' K‘ﬁ)&e g genes responsible for
sucrose degradation, whidapreaueearciptysise ol mipiaergrinismscussigl saseose thsia carbon source.
However, there is a fipasfabbastaralsiFans BalclR At SONRSRIEddMilizugrose using new

sucrose utilization genes and that have an improved ability to utilize”sucrose. Additionally, there is a

need for bactetial StHERREFKIBIFQABEBIR ST BRYSIRRAE Y cspslustiryicaranarivirdlly products using
sucrose as carbonigeitstte HrSHIMMARE QIGhTdDE! BPGENDLEN The JEeteaskRael Hthere is provided a

recombinant bacterium %%%j#%gl& in itg?ﬂ?enome or on at least one recombinant construct: (a) a

nucleotide sequen@&Eh 0 08 RHGTRG S BER S B LALRRIRA S aRR AR oy peptide
having at least 95%2@sedoe ncierotsatityobastshaystdhsstal Mabethasko tatighereiatiywhen compared
to an amino acid f I ID NO:24; and (b) a.nucleptide sequence encoding a
polypeptide havinsgggﬁﬁgige%%cgﬂ% é%g%%ia%%h%sp%ﬁ?/ﬁg&?ﬁ ea)la\gl% %‘{Elg @tegg%%g‘é%rquence
identity, based on @8flustal V method of alignment, when compared to an amino acid sequence as set

forth in SEQ 1D NO:26; whgrei, (AN dRAis fan ARSI KEsda e sams, po iferen

promoter, further wherein said recombinant bacterium is capable Ometabofizing sucrose. In
one embodiment, B8 KB/ BMaPYHReRARPEHiIECREB Igndpankdibhalsiostolvhen/ar

3-hydroxypropionigragigktion AR IRTSHRREs GBS PIRNIdBRD RIOEtss (raking glycerol,
1,3-propanediol a{lﬁ%or B-erox%%ré)pionic acid from sucrose comprising: a) culturing the

recombinant bactéRUFHHY 37 Gl FHORRRRANERId CaYeRt P& arSeMeirsyprbBionic acid,
disclosed hersin, indartigepreseteeal defisaypseiignghow phifeRiaRAugaCoyeringthe glycerol,

1,3-propanediol and/or 3- hydroxypropignic acid produced. BRIEF SEQUENCE DESCRIPTIONS
toThe following se%?ﬁgﬁ%%sg %Ec? )épr{r%r\?v%%q R7 rﬁeg%@%%@g@?%aﬂ LA 58%ent Applications

Containing Nucle®fdS@gughcesaimigpiaiynosiain Seglence Disehssnesd tieBeguence Rules")

and consistent wi d a izati IP tandard ST.25 (2009) and the

sequence listing rtgggﬁ?egméﬂ%ggcﬁet%ﬂé }&%%Pgé%‘%?%gﬁ%@égé }ﬁﬁé té)nbﬁ @eg(écg?gf éﬁagSection 208 and

Annex C of the AdMfTEIatIRS$ISRQ L3l 8lsaind-foetipsinaind faveubieotide and amino
ratilRs$isr0 Mibag)! Fheheyiei

acid sequencg dainfRymBly B HRAdesRAISARER 3 hiodublioh #%roorganism cannot

utilize sucrose as a carbohydrate source, it is desirable to engineer the
microorganism so that it can utilize sucrose.



Table A Summary of Gene and Protein SEQ ID Numbers Gene Coding Sequence SEQ ID NO:
Encoded Protein SEQ ID NO: GPD1 from Saccharomyces cerevisiae 1 2 GPD2 from
Saccharomyces cerevisiae 3 4 GPP1 from Saccharomyces cerevisiae 5 6 GPP2 from Saccharomyces
cerevisiae 7 8 dhaBl from Klebsiella pneumoniae 9 10 dhaB2 from Klebsiella pneumoniae 11 12
dhaB3 from Klebsiellapaedmbiagt Paaterigdbathavepenanaioesres 18 diliAs @ 28Bherichia coil

17 18 aidH fromyEgchenichiienibt 4Qose utilization genes have been reported. For

10

15

20

25

30

example, Livshits et al. (U.S. Patent No. 6,960,455) describe the
production of amino acids using Escherichia coli strains containing genes
encoding a metabolic pathway for sucrose utilization. Additionally, Olson
et al. (Appl. Microbiol. Biotechnol. 74:1031-1040, 2007) describe
Escherichia coli strains carrying genes responsible for sucrose
degradation, which produce L-tyrosine or L-phenylalanine using sucrose
as a carbon source. However, there is a need for bacterial strains that
are engineered to utilize sucrose using new sucrose utilization genes and
that have an improved ability to utilize sucrose. Additionally, there is a
need for bacterial strains that are capable of producing glycerol and

glycerol-derived products using sucrose as carbon source.

SUMMARY OF THE INVENTION

In one aspect, there is provided a recombinant bacterium

comprising in its genome or on at ieast one recombinant construct:

(a)} a nucleotide sequence encoding a polypeptide having sucrose
transporter activity, the polypeptide having at least 95%
sequence identity, based on a Clustal V method of alignment,
when compared to an amino acid sequence as set forth in
SEQ iD NO:24; and

(b) a nucleotide sequence encoding a polypeptide having sucrose
hydrolase activity, the polypeptide having at least 95%
sequence identity, based on a Clustal V method of alignment,
when compared to an amino acid sequence as set forth in
SEQ ID NO:26;

wherein (a) and (b) are each operably linked to the same or a different
promoter, further wherein said recombinant bacterium is capable of
metabolizing sucrose.

In one embodiment, the recombinant bacterium produces 1,3~

propanediol, glycerol, and/or 3-hydroxypropionic acid.



galP from Escherichia coil 21 22 /acY from Pseudomonas fluorescens Pf5 23 24 scrB from
Pseudomonas fluorescens Pf5 25 26 cscB from Escherichia coil EC3132 27 28 cscA from Escherichia
coli EC3132 29 30 scrK from Agrobacterium tumefaciens 31 32 scrK from Streptococcus mutans 33
34 scrK From Escherichia coil 35 36 scrK from Klebsiella pneumoniae 37 38 cscK from Escherichia
coli 39 40 cscK from Eltéotbetaspastdiners pprpuidabmisacerarompnsng ahvisied.43 44 HXK2

from SaccharomysgsGeERUsiBRAtRiAG ANRTHHBILIIERA RV BRGHIR NG 4L G s figm Klebsiella

pneumoniae _
a) culturing the recombinant bacterium that produces 1,3-

propanediol, glycerol, and/or 3-hydroxypropionic acid, disclosed herein, in
5 the presence of sucrose; and
b) optionally, recovering the glycerol, 1,3-propanediol and/or 3-

hydroxypropionic acid produced.

BRIEF SEQUENCE DESCRIPTIONS
10 The following sequences conform with 37 C.F.R. 1.821 1.825

(“Requirements for Patent Applications Containing Nucieotide Sequences
and/or Amino Acid Sequence Disclosures - the Sequence Rules”) and
consistent with World Intellectual Property Organization (WIPQO) Standard
ST.25 (2009) and the sequence listing requirements of the EPO and PCT

15 {Rules 5.2 and 49.5(a bis), and Section 208 and Annex C of the
Administrative Instructions). The symbols and format used for nucleotide
and amino acid sequence data comply with the rules set forth in 37 C.F.R.
§1.822.



49 50 SEQ ID NO:51 is the nucleotide sequence of plasmid pSYC0101. 5 SEQ ID NO:52 is the
nucleotide sequence of plasmid pSYC0103. SEQ ID NO:53 is the nucleotide sequence of plasmid
pSYCO0106. SEQ ID NO:54 is the nucleotide sequence of plasmid pSYC0109. SEQ ID NO:55 is the
nucleotide sef@eti& BFHiasmid pSYC0400/AGRO. 10SEQ ID NOs:56-61 BF&HidohLitesde
sequences of primers used in the Examples herein. DETAILED DESCRIPTION The disclosure of

each reference set forth herein is hereby incorpor. m reference in its entirety.
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SEQ ID NO:53 is the nucleotide sequence of plasmid pSYCO1086.

SEQ ID NO:54 is the nucleotide sequence of plasmid pSYCO108.
SEQ ID NO:55 is the nucleotide sequence of plasmid

10

pSYCO400/AGRO.

SEQ 1D NOs:56-61 are the nucleotide sequences of primers used

in the Examples herein.

DETAILED DESCRIPTION

The disclosure of each reference set forth herein is hereby



20 contain a PTS system in its native state or a microorganism in which the PTS system has been
inactivated through the inactivation of a PTS gene. The terms "glycerol-3-phosphate
dehydrogenase" and "G3PDH" refer to a polypeptide responsible for an enzyme activity that catalyzes
the conversiotY BRAIAYE#Myacetone phosphate (DHAP) to glycerol 3- 25 pRo3pita (G8RY. In vivo
G3PDH may be NAD- or NADP-dependent. When specifically referring to a cofactor specific
glycerol-a-phosphatecdetradeddsneferahesdnits &NexBrgdependent glycerol-a-phosphate

dehydrogenase" and "NARP- ent glycerol-3-phosphate dehydrogenase” will be used. As it is
generally the case that {{%%Dggp%nc?grq 'gnt ?\I%%) ?§g§eﬁa@m’&ﬁ%f'gﬁ@$ﬁégﬁﬁa§’e’
dehydrogenases afaedothed N amiureA feercehangssatily (ontexaokzelpyitietenzyme
encoded by gpsA)efiEniaEms PHL-AFRSAMNEARGN E'tod%9§éiﬁ’%‘&Sl}’ecse%‘l?glég’thos hate

dehydrogenase will be used interchangeably. The NAD-dependent enzyme R ) is encoded,

for example, by seR@liB PO oy iveiRih §erol kapvrisdhespieiiaein demrRantedifagttequence set

forth in SEQ ID NO:1; engogeddeiatsings 856 uanassers farHuinoeE e BN or GPD2 (coding
sequence set forth énﬁ{See\E/ﬁ ID NO:3; encoded protein sequence set forth in SEQ ID NO:4), or GPD3.

The NADP-depend UPRS BEEUPAd) QA OURMEMEHCHNIORS ATV igBSA.  The terms
"glycerol 3-phosphatase*Jisgrglyesiral farhesphabtaseviaed slyesmel-phosphatase”, and "G3P
phosphatase" refer to a pglypeptide having an enzymatic, activity that yable of catalyzing the
conversion of glycerol 3-‘9%%2'51%5 g%r(%a\)vafgﬁo‘%%é%%tﬁ-ﬁﬁlﬁ%qt ig éﬁsphate. G3P phosphatase
is encoded, foF example, ByngieRn (opdii e GodecarfordabbShRtEd MO AT emroded protein

forthin S j , : ' forth in SEQ ID NO:7; ded
protem Sectuence Set foriy i SL0 TS WO I ek GERy i AVkLe 0P Rbhgdrarace enzym

. e"term "glycerol atase"0 ?/dratase enzyme"
refers to a polype PRE€EHHTIHGENAMReeR BaRelind i eagabrrest tatwycdpghitesodonversion of a glycerol
molecule to the pragiicidg gNBEHPSRIRPIGRRIISNUERSa Hréiu&er the purposes of the present

invention the dehydratase enzymes include a glycerol dehydratase (E.C. 4.2.1.30) and a diol

dehydratase (E.C. 4.2.1.585 [E0in§Phereriide Qayinarstssg asorerer ctiviypeafetsidp respectively.
Genes for deftydratpetypepiteasdidyehesniebidaatiinminiiabsialipRreumapiasidtrobacter
freundii, Clostridiunr%}&ggltglugiq]gum, Salmonella typhimurium, Klebsiella oxytoca, and Lactobacillus
reuteri, among others. [h each case, the dehydratase is composed of three subunits: the large or "a"
subunit, the medium or "% sebufpbiapetitesmaalhgritytsuumie. Ihrigensfeaseniso described in, for

example, Daniel i ial. Rev...22. 5 1999)) and Toraya on (J. Blot Chem. 274,
3372 (1999)). Ge?ﬁ%@é‘%%%@%f@%%@g%ﬁgw@Fﬁ%ﬁ?‘gﬁ%ﬁﬂ,.t%?ﬂgwge,{%?ﬁ @éﬁiféﬂfjﬁfg 8 include dhaB1
(coding sequence etRoRHcoE®niosd@echdddRd Pyoioi stiguentmase fisrfiCin SEQ ID NO:10),
OA and dhaBj genes egcaogl ' Mol IL.] oding sequence set
forth in SEQ I{E) NO:11, encﬁﬁ%c@gﬁﬁggﬁi%%é %?E%%g%@ﬁg%%é%B and dhaC; 5
genes encoding tNE'€F&N et TiaArHYs ST iedae eabaqedting e besatrsrsst forth in SEQ ID

NO:13, encoded pecssia segusimssset ArFinAER RA6He SGRAdIAYAE. Other genes encoding
the large or "a" s it of diol dehydratase includeé)duc and pddA; other genes encoding the medium

u ' .
or "P" subunit incl rHQ%HDﬁSﬁ&% BRGNS BP9 BYydokinastaaigckifgn %6F "y subunit include
pduE and pddC. exa@hectBhidntbchinl dekbyrat@ses ate¢ Jubject punerhriysny-based suicide
inactivation Vi gly e r substrates (Daniel etal., FEMS Microbiol. Rev. 22, 553 (1999)).
The term "d&ydrgﬁés%j ?ggﬁiva igg;&e %?Qrggféar%r?é ?ﬁ%%réuﬁ?(ﬁ'gﬁ %gﬁgﬂgle for reactivating 15the
dehydratase activitySPHCaaaHs Nigaydr aad dydhetnsuthgantivitgtriaeaSicatingizecdghydratase
activity" and "regefgjating the dehydratase activity" are used interchangeably and refer to the
phenomenon of converting a dehydratase not capable of catalysis of a reaction to one capable of

catalysis of a reaction o iPtHEPhRAVRRRISIE SE¥Rm AUSTRRS thirdivram astvity! sedersyidratase or the
phenomenon of extgaisebtite wsefwaRakdiieniing detbaBReRRRYIPSS RV RJYAproteins have

been identified as beci#é involved as the dehydratase reactivation factor (see, e.g., U.S. Patent No.

6,013,494 and refRHEE ISR AHITLCIASE: SHrR.PRRSRIRE MePieraislewekia. 274, 3372

25(1999); and Tobintaisereisds" brBpateraifiiBhoditit@dd999)). Genes encoding one of the proteins
include, for example, ortﬁ‘ﬁdgeal\_B&“%fsfrA, Bd G.and ddrA. Genes encoding the second of the two

proteins include, for exa PSSO LRPEY AT 2 BES S retdRRsPPAuBiSpanediol

oxidoreductase", "1,3-propanediol



30 dehydrogenase" and "DhaT" are used interchangeably herein and refer to the polypeptide(s) having
an enzymatic activity that is capable of catalyzing the interconversion of 3-HPA and 1,3-propanediol
provided the ene(séencoding such activity is found to be physically or transcriptionally linked to a
dehydratase g\'ﬁﬁ?ﬁ 17P¥ natural (i.e., wild type) setting; for example, the EFHESEHoUMMEFIthin a dha
regulon as is 5 the case with dha T from Klebsiella pneumoniae. Genes encoding a 1,3-propanediol
oxidoreductase inéltfdesetiirdeschentiedsy terdmadhiioaidflebsietanpoetkbaiae, Citrobacter freundii,
and Clostridium pasieyienuan5ach Aless AereaENasde a polyperide belanging to the family of
Ich exhi -binding

type 1l alcohol dehydrogenases, w its a to conserved iroh mootif, and has a

preference for the FRROPIRAPIISURKBEPTHEIE Biffedsi GhhytdBoxmroaitht, agiopanediol (Johnson and

Lin, BacterioL 16Qa® Mﬂﬁ%i@éﬁéﬂloigaﬁﬁqtgf%ﬂgﬂe£&§l (1995); and Leurs etal., FEMS
Microbiot Lett. 154, 337 (1997)). Enzymes with similar;‘physical progerties have been isolated from 15

Lactobacillus Brevis and LA {§HACITIS BRBhREPALFE Galers tsua itbatds, misprbiEHYiron. Microbiol.
58, 2005 (1992)). Fheiter, dhairecdan! selermitocbrpinbassReNSE Y sGResides or open reading
frames encoding H%%pe@%dei havigg variouI biol%gical ctivities, including but not limited to a
dehydratase 20activity” & tesctvati %Wﬁj}’éﬁa 568 BYoP&HaEEIBRRIIRSREAE.. Typically a dha
regulon comprisestiueoopganieadingy foenges elifeRy erfYindesdd @rifoaliy, HbaRbddtaB2, dhaB3, and
ortZ as described in U.S-: No 558, The terms "aldehyde,dehydrogenase" and "Ald" refer
to a 25 polypeptide that gﬁait%%gé‘ss ﬂ%z %%é}%/%erg%lﬁ Xt \6’1?1&318% %%H%Sghctgfééﬁ%?@%%id. Aldehyde
dehydrogenades migiieide FTEdsydefacteng i a8 aaDsadADEdhabgertMQ@rdigEodl of aldehyde

dehydrogenases i%@t&-%&&%@é@ﬁ%@ﬂﬁ@é%@ v %}Jﬁ%ﬁc%&%?gggg%t@ EC 1.2.99.3

(PQQdependent); or EC 1.2. FAD-dependent). An exam an dependent aldehyde
dehydrogenase is AldB (BEECENOhePermden bpigie BPsopbiisttiBeiesdmipeequence set forth

in SEQ ID NO:15)ofpnples-al NATsreaeniant sidshyfm dehyirograaggadnclude AldA (SEQ ID
NO:18), encoded py the E. cocg(\q%ene aldA (chi%qsequence set forth in SEQ ID NO:17); and AldH
HeSRIEY

(SEQ ID NO:20), vyl LR SRR SleRRa RS IR #1850 1D NO:19). The
terms "glucokinastieaplib¥phdtanestisedanErchangablycodetehy ane iefer éo/m mmetein that catalyzes
the conversion of RD-alucose + ATP ta glucose 6-phosphate + ADP. Typical of glucokinase is EC
2.7.1.2. Glucokina{:éé}}ilsg e%%g &4 %@eﬁfﬁlz%cgoi 5%%"?6@@'@%655#8%%&%&%&% carboxylase" and
"Ppc" are used in@esignagedloly BErain. utd refercded proteirintatadtalyzts, theil@rapnversion of

phosphoenolpyru@eca{;g%é- OB @(?Q@Hate + oxaloacetic acid. Typical of phosphoenolpyruvate
carboxylase is EC 4.1.1.31. Phosphoendlpyruvate carboxylase is encoded by ppc in E. coll. The terms

"glyceraldehyde-3-phosph@tdsdhytirSgaiuse reieis1is & apEvaiganisd thasrdbasgesbly herein and

refer to a proigin havithanreTR WPRimaARIW aaRADIR O LrAANZIBg IR KANKESiRg,af glyceraldehyde
3-phosphate + phB hate + HAD to 3-phos ,hoée[?egélxcero I-ghospha e + NADH + Fl+. Typical of
5@&5@%‘

glyceraldehyde-3-phoSyR&E B8R GYY fopgh 1be gebyatinnhgtia BIshespRate 20

dehydrogenase is encoditeligrgapiliftérotSiphosphar @Emriragsabiserasiiratigpgpptrol protein” and
"ArcA" are used ing%chgn protein. The aerobic

) ea}bl h{arein and re_;ﬁr tP a %Iobal regulator
respiration control protein iE%KE%%é%%R‘?%‘%%RSi' B .'F’ﬁ‘é@]‘%@atﬁﬁ HRfg8EYEgRthsse” and
"MgsA" are used 28inersharjetibivioassicetonerpfersphatprieiAmpidngyesrengymatic activity capable

of catalyzing,the %é%rﬁéqg gg ' yq 0 #}_ﬂﬁ H“OS H met (?J oxal + é‘no phate. Typical of
methylglyoxal synthase is EC 4:%)335 @@fﬁ?f glyol—fa gf/Pn %;ﬁséel)s %%E%ﬂ e%‘g?/%@p A E. colt. The
terms "phosphogliffafeefigaliteiernsdorderfasonsedditbetrahgestipitertin and refer to a
protein having an eARSYINASH ecRpRaIonpH 5BIE IR ARG I8R5 BRAY figosPho-gluconate to
2-keto-3-deoxy-6-£)hos ho-gluconate + H20. 'I(;ypica of
enydrogenase” and “NADP-dependent glycerol-3-phosphate

dehydrogenase” wi_ll be used. As it is generally the case that NAD-
30 dependent and NADP-dependent glycerol-3-phosphaie dehydrogenases

are able to use NAD and NADP interchangeably (for example by the

enzyme encoded by gpsA), the terms NAD-dependent and NADP-



phosphogluconate dehydratase is EC 4.2.1.12. Phosphogluconate dehydratase is encoded by edd in
E. coll. The term "YciK" refers to a putative enzyme encoded by yciK which is translationally
coupled to btuR, the gene encoding Cob(l)alamin 5 adenosyltransferase in E. coll. The term
"cob(l)alamin*a8efit<yTEHhsferase” refers to an enzyme capable of transfePifigrazdemegagenosy!
moiety from ATP to the reduced corrinoid. Typical of cob(l)alamin adenosyltransferase is EC 2.5.1.17.

Cob(l)alamin aderdsyéindesteyyseris-SrgocsshbietiergeinegdiaRs iniEpéo et "cobA" in Salmonella

typhimurium, and w omo enitrificans The terms "galactose-proton symporter"
and "GalP" are uséeﬁ%géc aesrc]% éb@hﬁeﬂr%\ln gggt?gaeerngoeg%/%itgﬁg’;@éﬁ BEARALED activity
capable of transpdRirRyarspigabse ersogen dromcthding GPBM dsthekbedap asrilaglucose is a

preferred substrate,fos i SS:RIOLORSYMP i e a|P in, Escherichia coll
(coding sequence set forth in SEQ ID NO:21, encoizle%%o@wégg'ug%%éo%et%o&ﬁ'[i]n SEQ ID NO:22).

The term "non>spS&AE&iaIat 'REfivieySrtell b, e aftas(ay kadireneae seipmiatic activity
capable of catalyzinGHT InNCEBerRatariidiiiA sl drip CehRaRAIAl 3o sR9GHaAy pxcludes

1,3-propanediol oﬁggéﬁdu%as ._Typically these enzymes are alcohol dehydrogenases. Such
enzymes may utili actofs Yt r“&gﬁ? EAQAYSRE (FGubihg B isoempeied téoflavins such as FAD
or FMN. A 25 genexamalapbyspesific alcohol dehydrogenase (yghD) is found, for example, to be

endogenously encoded functionally expressed within E. coli K-12 strains. The terms "1.6 long
Gl promoter”, "1.20 shor?/?g)%ngtge@f %l%?%e%t’éﬁrgé@(?s?. %8?1% GPPiBMIREH+EPER IR R ieleotides or

fragments 30 ¢ontainiglyagsedpineptiairsticatdmampbesivilass’ gifepseaungigsrigene as
described in U.S. Ralent Aped B ents include a mutation which
decreases their activitﬁ‘{g(;s, asecozri%?gregdg?ﬁlsg%v%{j?%? é%g%t%?ﬁr}/aj &Y engogrm%'éségq merase gene
promoter. Th& e Fupftarnirain@andwsierttugiyieryl ardlisecgenerchasgbataly haein and refer

to the catalytic achbsohaRKNZYBRIYSHetrg i Fde 37 if ical reaction occurs
without 5itself bei?%o?]iumed b}sthe reaction. It is%d%s\gocﬁ?t aétgs% ﬁ%ﬁngbﬁ%\%%eﬁnay apply to a

reaction in equilibfiH WHEFEHE HidduSicRdERrEp s80EEBrPR B fRIEE ISR IBccomplished under

suitable cobndiftionngﬂ@@, tﬁf%ﬁ’ﬂﬂg@@n@d@!b@@ﬁ&@rggeiﬁhﬁrﬁh@g iné?\[ghhﬁn&%gé&y?herein. TrE)e
terms "carbon subsfrate” and "carbon source" ed interchangeably herein and refer to a carbon
c PRt ake

source capable O%%,ng matapotize N ‘Hhcteria disclosed herein and, particularly,
carbon sources comprisifigesiecno$glyTémicdehgdratasetonajeisfurthess eniss” oteks to
monosaccharides g}jé aud ' harides; ot polysaccharides. The terms "host cell" and

]
"host bacterium" ar u%%%% %ntiﬁ%ﬁﬁ%%@%%@%ggg%ﬂgé#?e eY48 a%‘%ﬁ%@%é%?e of receiving
foreign or heterol§§648"§Eeaf Znafysasablealt @ipreskiagthdsetgenes to 20 produce an active gene
product. The tgj}ﬁg}d‘ﬁj%@%%ﬁ%g @Lﬁp;}@_s used herein refers to a microorganism, including,
but not limited to, those that are recombinant, used’to make a specific product such as

1,3-propanediol, glycerdTO5-{HMERASESM e RERESY Nresiiendhaidalydaeiase @ndytresike. 25As

used herein, "nucleitaieid’ gerRs agirueestideandinoisgesd sasleen figublestranded polymer
of deoxyribonuck—i-gtgige rgr?g]%ygqeotide b?ses. Nucleic acids may also include fragments and
S

modified nucleotides” This 2o BERATRfbSHbRiraias Qb P seRfience”, "nucleotide
sequence” or "nudiieemid iatiohantaeivsgd SeinerohaeagahiyBerairpneyd eferd@aspolymer of

RNA or DNA that.js.sinale-. or, -stranded, optionally. containing synthetic, non-natural or altered
nucleotide %ies.‘%&%%ﬁﬁ é@%‘?@ ROGR frj]nfé)gir‘%’%al%ﬁ%f%g%ﬁgté%ﬂﬁf’é’f@ referred to by their
single letter desigP@sicHE N tatows!manédn ddeimmariior, déekyiaderytatecdoafiNA or DNA,
respectively), "C" EgF’%W@’Ee’QD@P%@MS@%’@%@% Igtgngr A%%Qﬁgyan late, "U" for

uridylate, "T" for deoxythymidylate, "R" for 5purines (A or for pynmy iHeatc or T), "K" for G or
T, "H" for A or C eompwsést afdsiee sabdrite: fralmygaisieatidribunit AHeofysdileogidegimay be a
polymer of RNA or DNA that is single- or double-stranded, that optionally contains synthetic,
non-natural or alt8¥eYHE ABEtHHE BRSILA pAyRUBIECTOE RS farenalicadesiyrived oh DIOFA may

30 example, Daniel ef al. (FEMS Microbiol. Rev. 22, 553 (1999)) and Toraya
and Mori (J. Biol. Chem. 274, 3372 (1999)). Genes encoding the large or

“o” (alpha) subunit of glycerol dehydratase include dhaB1 {coding
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10 be comprised of one or more segments of cDNA, genomic DNA, synthetic DNA, or mixtures
thereof. "Gene" refers to a nucleic acid fragment that expresses a specific protein, and which may
refer to the coding region alone or may include regulatory sequences preceding (5' hon-coding
sequences) and f% i8itAhg (3' non-coding sequences) the coding sequef&E/ i AHVEgeHe" refers to a
gene as found in nature with its own regulatory sequences. "Chimeric gene" refers to any gene that is
not a native gene,sssmgristngetdgiaioyRdidding, segodedgsrthein aequenteuset fogetirer in nature.

Accordingly, a chiperic | comprise 20regulatory sequences and coding sequences that are
derived from diﬁegﬁéb%agésr?@ryﬂoﬁgw 8 u98ﬁ98§ QHBO&%WHE%QMH%QQ ri¢B8Fbm the same
source, but arrangghiimi manaecHieraabitan shatépeacsit AsHHIR: SEQHAIRROUS gene” refers to a
native gene in its naturﬁx%ﬁ'%?t'on in the genome of an or%anism. A "foreign” gene refers 25to a gene

that is introduced fAt6Y ﬁ{%%ﬁ‘ﬁ% §EhEOHARRER LR (eh&ZAByPEarBRSe genes inserted
into a non-native QaREiSENCOBMBIMRAIDAIESH ntoga Mewk jasation Witiadhe aadve fgst or chimeric
genes. The term "native nucleotide sequence” refers to a nucleotide 30sequence that is normally
found in the host Bf¢tedRgamehionthéteRR bNBatienooresdigoirinseacennsiess forthnucleotide
sequence that is natgiemalinéeyas! ndbe HRSLALE OPIGRRIgRNes entbEiE e IR0l Peptide”
refers to a polypeptide that is normally found in the host microorganism. The term "non-native
polypeptide" refersto $tpoiipebtigt dahydra@sadneiatie fotmd anthpdugstatiieramgemism. 5The terms
"encoding” and "coding” are used interchangeably herein and refer to the process by which a gene,

through the mechSARFALSHE ARFHAb AR SHEHILHIBHUSR BEEES2ER 2FR 2esedesilience. The

term "coding .sequ " refers; eqtide. nce .that codes for a specijfic amino acid
sequence. "§§ita é]?g%é%%@@e%@é%%e%'%@fﬁ%ﬁ@éﬁé%??&é%g%é?\%%%’F§§§Ed upstream (5'
non-coding sequences), @litbémobardbdinstieaydriianes aredingsentemershalsncogéagd sequence, and
which influence thg transecription..RNA processing or stability, or translation of the associated coding
sequence. Regula%gﬁrcﬁgegﬁl%rjﬁ%%’gorﬁaé [ @ue e p?r%crglso @r%,oiéghﬁ%?\%é i?ssﬂgﬁgéqz,g%alumranslated
leader sequence (BfgYDMivasroh&aarst b 986))sifErendine demalatiandnitiation codon), introns,

polyadenylation r%ggﬂvéqﬁﬁ?gé{gpq%?e@%&ggt@' 3 §i%§?%$%§&%§mié‘&;§‘éﬁﬁ and stem-loop

structures. The term "expression cassette" re gmen 20 compnsn’% the coding
sequence of & selftasle¥diatans astvibton)edguencesrewiarmyresativatiegoasydtuences) and
following (3' non-cegira\iamdenersiperaniiod sRANERFR thabararamyeR for expression of the

selected gene product. Thus, an ex&(,ession cassette is typically composed of: 1) a promoter
sequence; 2) a cotfiy YERRMACH Y BREFOLLHACEPRGEIY AN AEIEr f9g#R (e.g., a terminator) that,

in eukaryotes, usygighoonsains ¢f polyageny laten pites dhe exgssine easselip(s)dsaisually included
within a vector, tor@ac(i:!tiiia;j[] glé))nén%an Itra sf(?rmaiior]r Differgnt orfanisms, including bacteria, yeast,
and fungi, can be {FAnSToMied With ittt tCS@}’SéSs. P &ESEREL EOI(BIFH%%EQ{?% A 30regulatory
sequences ate usetifbitdtng thesnactivatiandfaeatidreteste s thalphérmsteref afnucleic acid

b e SaRaRMSY (RN M ReReRAN IRRED EHiARGE TG0 Tgle 0 201 moecute

may be a plasmid that replicates autonomously, for example, or it ntegrate into the genome of the
host organism. HE¥PEY§arises Reamskeridieaan begucwsiyediasithgrdenysrmtaseferred to as

‘recombinant” or 4apeBHBRIAEIBENNS 8!, TaNFarEants ¢ Debik atansiorpatin refers to the

transfer of a nuclejc acid fragment into a genome of a host organism, mcluding both nuclear and
organellar genomEE RIS Yethe FLRNG Stamv AR iMAte /) Bdnirher #4As®HAransformation”
refers to the teansfeesd p anglEsbrniddiagnenyiBadkeidueryss orRhdogpntaiBig organelle, of a

host organism resulting.in gene toexpression without integration or stable inheritance. "Codon
degeneracy" refer%nt%gﬁ{g %’F&rg iﬁ’%gra?ﬁgﬁipg p%fn%ﬁg\q%rﬂf%#gﬁﬁ% Ad&eotide sequence

without effecting thetdrimol alcich segeaees e rafcatingribedastpolty peptideva pegkilled artisan is well aware
of the "codon-bias, axBibitad Q. 3, SRS NgbECl 'SR Und dars.
The terms “1,3-propanediol oxidoreductase”, “1,3-propanediol
3¢ dehydrogenase” and “DhaT” are used interchangeably herein and refer
to the polypeptide(s) having an enzymatic activity that is capable of



15nucleotide codons to specify a given amino acid. Therefore, when synthesizing a gene for improved
expression in a host cell, it is desirable to design the gene such that its frequency of codon usage
approaches the frequency of preferred codon usage of the host cell. The terms "subfragment that is
functionally e§@aIENTHd 20 functionally equivalent subfragment” are uBEd/KiEFHEASably herein.
These terms refer to a portion or subsequence of an isolated nucleic acid fragment in which the ability
to alter gene expréstibFiog predinter coouarsinpheBdtfre dndetabrprbpeneitior praviatie fragment or
subfragment encafgBAEHUAERANE &, CHUBRIG %eRAMEAD BE Braianag (pr use in 25 suppression
r or not it

by linking a nucleic acid fragment or Subfragment thereof, wheth encodes an active enzyme,

in the sense or anfieBFYEIRBALNHBYPE) RPCR M AISEIENEWEGRdES natuTaidi®mwidonserved

domain” or "motif prears @irgtief aRURPRSIHR eRRERYRs ALSIRGITG RPsITegs gipag @n aligned
sequence of evolutionarﬁirl%/ Sgglatfd $roteins., hile amino acids at other positions can vary between
homologous proteifs CARANYAGHE ThEe B & RIGHRIRAEURDSA L s JeeRRS S5%iRERS Rdicate amino acids

that are essential in2ipecianeitics dhie ostahidiys@ rbladstivity-08 arofsird to, dhaerterms "substantially
similar" and "corr ubstantially” are u interchangeahly herein. They refer to nucleic acid
3 S g B B o

fragments wherein changés n orie or more fiucleot é'f’)ility 50f the nucleic

acid fragment to medlatwsigews expessittihespredeseaceitainpoheregtyge bEhesintptons also refer to

modifications of thgnpclel 1 féa}gr’g p& I | [ .as deletion or insertion of one
éﬁéﬁfpno %Bﬁ?y alfti‘f/ratf]ée{f?&‘a@é’&h ARRSH BRe

or more nucleotides that substanti nctional properties of the resulting nucleic acid
fragment relative tmtisenvitibirambhodifipcnboff agment # (séhetefoscamtemiabd/astrpse skilled in the
art will appreciatey; the inventi s mote than the specific exemplary sequences.
Moreover, the ski Ité 8aartif]fa&rﬁL \rée(?zz\ééggicz%epsg ﬁ%?@%%@nﬁa IS? E?%?ﬂ?dﬁﬂqc?g?égﬁ?d} éaé%ﬁe}t/%es
encompassed by thiBaaiesialonte28 [d8BFdmnibledt ability Badlgbiadiz@ {uatet moderately
L5stringent condifeggp nd ;S SCoAotRRARC OISR 59 1% ISy gspaium dodecyl sulfate)

i rtion o?the nucleotide

60 C) with the sequences exemplified herein, or to any po e sequences disclosed

herein and which BREYTIRSIWHEIRBdenRI¥RICH Bipertine hriadeerisaaiasiiens disclosed herein.

Stringency conditionssmirhe aeiusiedia sarspdonmuiniaiely AAsHnilal fagmegty such as
homologous sequences from di ta%related oréganisms, to hﬁ{gly similar fragments, such as genes

that duplicate fun&tBHel &tRm - YBeaicki 2@ L BREHICHe) Post-hybridization washes
ge:]ergnige stringency comdﬁiwrthdfgmémgmfégﬂe@tug' |$Ofalb1§iﬂiﬁ@él's@@b{@35 reference to o
Shybridization, under. siringent ridization, conditions, of a nucleic acid sequence to a specifie
nucleic acid targeﬁ@galqéﬁr?é%' 5 %gcfqugpaﬁefgdglpga{'jg%%sg?gg?g'.BS, %@P@ﬁtﬁﬁ%ﬁh%‘(@ background) than
its r:ybridizgtion t?/mmbgaogimmmtesemmm }autmmtm?immmmmm@hn of noE-target
nucleic acids,,Selectively e ) | s wherein the
S0 s&ﬂ\\/ﬁg, QYQ&@:&%&%F«%‘H&R@ Frif G ti“,’i? ﬁ@%ﬁg&‘f‘gﬁgﬁ%@?ﬁ

complement of one of the nucleotide sequentes typica 0 %ee'quence identity, or

90% sequence idéMBiRbAGTER daBeladipRMUTBASSEGRIRT TRk f(Re1efuifatbodémentary) to the
other nucleotide sgfENSEX THRALIHA 2B INGRIE SOMUHENS el oFng lsRyBEMIZAtiog conditions”
includes reference to conditions under which a probe will selectively hybridize to its target sequence.
Probes are typicaﬁ@tﬁﬂb%%?sﬁgﬁdsep’@nucleic acid sequences which are complementary to the nucleic

acid sequences to be defhetasinfiredigstayes"Bybyidiagbleisy henuieiesasidosgquence to be detected.
Generally, a probe iF Iees%(t{ua{w atbo%%ééoo(gucleotides in Ie{]ﬁqgth,yg tionally less than 500 nucleotides
in length. HybridiZshore RSt OISR AR S YSHEITHAR APV SR CID SR Se mixed under
conditions which adlidpefimuitsaietaniddaenhdiz tioay Téisamedtvescfactkactinghthe Rkibe and sample
in the presence o 12]o) i anj t rQper concentration t erature
conditions. Optionalryig’c%gfgfr%gﬁ:eg%éaﬁﬁggib%géﬁggg%ggﬁ@@%agﬁy Adiza |c?#1"|3s'q]a aptable to a

variety of assay féMhEtsiepaed Bl niodtIshitisiPRsdapantaiiichGdsaPfosriRO®@- primary
component of a saaguAeRriyPBraSeaY. 5o olishyPRAEN d b SOKA SHBRAILIASAGSRFRS to it or

covalently coupled to it an immobilized nucleic acid probe that is unlabeled and complementary to one

portion of thé%seqteRRAIHHRGERYEERRTYHLRN SR iABISHRA d i QrP Wisnsedrtidint 20in

different circumstenees.cBy gondreltiEo(Baeiintinagnet el saebyhridizationar@iorgyashing conditions,

target sequences_can be identifi hich are 100% complementary to the probe (homologous
probing). AIternatlv)é?)*/”r,]Fﬁﬁ%ﬁiﬂgﬁégﬁaﬁ@ﬁ%ﬁygﬁj EFIBIRIRRD INEYARASR hing in sequences

so that lower degrees of similarity are 25detected (heterologous probing).
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Typically, stringent conditions will be those in which the salt concentration is less than about 1.5 M Na
ion, typically about 0.01 to 1.0 M Na ion concentration (or other salts) at pH 7.0 to 8.3 and the
temperature is at least about 30 C for short probes (e.g., 10 to 50 nucleotides) and at 30least about 60
C for long proB@3(@/8783eater than 50 nucleotides). Stringent conditions R{ERTER0 Bs®ehieved with
the addition of destabilizing agents such as formamide. Exemplary low stringency conditions include
hybridization with ESBIfED stiluti)) ehatdadidsiHoaolidenk MddaGbdify SBfésediyst dodecy!

sulfate) at 37C, a o X-SSC ~ 30 MI 1/0.3 M trisodium_citrate) at 50 to
55 C. Exemplary %ﬂﬁﬁgf?ggéééoﬁ&éﬁﬁ%é%@h%r?ﬁfa%%%"meﬁ[o@o%z%% I%?%namide, 1M
NaCl, 1% SDS at @€ 24¥d £Qvkiizg HeQUBNCR $21SSth an SE BDIOEBEmplary high stringency
conditions include hybridgzation in 509 1 i 1 M » 1%0,S 7 dawashin 0.1X
SSC at 60 to 65C. Specﬁﬁ%ﬁ% i@éﬁ%@%%ﬂ c%il %“o%%h%é%?g%ﬁ% % gg the 10critical
factors being the iBRiERIASRIENG RRIBINtRalsTalRRAaIRISARGITRION OE B BRHRBNA hybrids, the
thermal melting p@ﬂ‘(ﬁ@b@ﬂd@%@ﬁ%%ﬂ?ﬁé@@ ﬂg@ﬁhqyg@i%%m@iiﬂggw;g@., Anal. Biochem.
138:267-284 (1984); Tm =815 C + 16,6 (log M) + 0.41 (%GC) -0.61 (% form) - 500/L; where M is the
molarity of monoﬁigﬂt% fRHEObEes SRECRS BRI A Je Bf GRianosine and cytosine nucleotides in

the DNA, % form is the [érecatage sidepnesnicierutRedwhiidizaties sshdtionangd is the length of the
hybrid in base pairs, The, Tm.is the temperature (under defined ioni¢ strength and pH) at which 50% of
a complementary lf%reg?e! g%%hgﬁ 5}%@ r$ izeg (gjrﬁg? etgt@ %ﬁ%@@ﬂr%@yﬁﬁ% duced by 20about
1 C for each 1% ofanisisacchinghbesdemoyhuidizatidd.and/6 0y asipleosdititns can be adjusted to
hybridize to sequepicgs-afihedesired Jdantiy j ith >90% identity are
sought, the Tm can be decreased 1(?8.%%&% raﬁﬁ%'r,pgé%w%gn @6%%%:%%?&’?&%‘?&&5 to be about 5 C
lower than Tm for4helspécifi@aekfireieandvieieconipheient ¥5encededitydianic Strength and pH.
However, severelyggringent conditions can utilize a hybridization and/or wash at 1, 2, 3, or 4 C lower

than the Tm; moderately stringent conditions can utilize a hybridization and/or wash at 6, 7, 8, 9, or 10

C lower than the Tm; low Srifg88cYeREAIHY darstriieerh #eriyamescaramendsh at 11, 12, 13,

14, 15, or 20,€ |om¢haraﬂ@@é’éﬁrszeﬂdsm@mle;cmﬁwnahabéfﬂz%i@rbaétéiﬁmébiﬁgféwositions, and
desired Tm, those of ordipa% §ki | will gagbéierztar# wat variations in the stringency ot hybridization
and/or wash solutfoRe Sre thAers Iﬁ%P 5Bd°H3 E%@%W&F@@%P&ismmching results ina Tm

of less than 45 C mﬂemlsmaia{@hnssﬁa@(iépmmpht&eselmj tbis-prafeptesito increase the SSC

concentration soot@gg%l [ --E’%E%rﬁ r@twg)[?@n_T_E%hunﬁlf}/%i CAé]rjl ggé«fg%}/é Pg?ﬁ?g ﬁt_gjthe hybridization of

nucleic acids is f IjSsen, Laborator ues’in Molecular
Biology--Hybridiz&hesRfigteniedtetb aasaaemises CPag 1, ChablgeeraOebdevd-phpapaites of

hybridization,and dasriralRmass Neleie ALY gRE ARsRY o FISevier, New York (1993); and Current

Protocols in Molecular Biology, Chapter 2, Ausubel et al., Eds., Greene Publishing and
Wiley-Interscience, New P8rietota 59805 seRikation appis! wadaivonasigveAaarBaisgplied for at
least 10, 30, 60, AftekeRamgeAlMENIRSaNd réReRYANABHALRIEMIR6ryIRBHA, iMthe context of nucleic

acid or polypeptide seguences refers to the nucleic acid bases or amino acid residues in two

sequences that afFTRE SARTRTANER SREHEHRSH FSRORPI8 R8s fiEntRlover a specified

comparison window.  Tieigrtperteatagglphssiqyeticasisientity Mg atheaclue determined by

comparing opti I equences over a comparison window, wherejn the portion of the

polynucleoti g or Igé%%%?ﬁ%%@%é}r%&% il hrgfgér%p%%%? Wi %%'Wrﬁ%ﬁgémﬂg% aa%m%ns 20 or

deletions (i.e., gapgpable oigrirtvzioghbea eteresrstosarfulingdr-Orpicie idoephospoatptise additions or

deletions) for opti i 0 e i by determining
MgtdIghBIEN obfasphaseBNGe o TARMERNALS Al

the number of positions at which the identical nuc residue occurs in both

sequences to yielf-fe HuMBEMA MR HBINPESE M eNesdEdiBn g 88 iumbe?/of matched positions by
the total number of positiprRsiérrac ¥HBSNEGhLRRIRBNRNY ARRRHRRYNgferesuisiby 100 to yield

the percentage of sequence idb?n ity. Useful examples of percent sequence identities include, but are
not limited to''5095t gj}oa ¥5W CHOGHICrEYEr 4P PERSIN HEVANS POSAZYIEHS integer percentage
from 50% to 100%cBat¥ bapebiteofitembainhardeterminsidnsing prysphthe nreara described

herein. Sequence,alignments and percent identity or similatity calculations may be determined using a
variety of compa?%%%?n%fﬁo%’s(yd%ﬁgﬁgm%—%‘?é’t%oéeﬁgrﬁA_Il;éwf@é ces including, but not limited to,
the MegAlignTM program of the LASERGENE bioinformatics computing suite (DNASTAR Inc.,
Madison, WI). Within the context of this application it will be 5 understood that where sequence
analysis software is used for analysis, that the results®bf the analysis will be based on the "default
values" of the program referenced, unless otherwise specified. As used herein "default values" will
mean any set of values or parameters that originally load with the software when first initialized. oThe
"Clustal V method of alignment" corresponds to the alignment method labeled Clustal V (described by
Higgins and Sharp, CAB10S. 5:151-153 (1989); Higgins, D.G. et al., Comput. Acct. Biosci. 8:189-191

(1992)) and found in the MegAlignTM program of the LASERGENE bioinformatics computing suite
(DNIASTAR Inc Madienn W1 Eor 15 miiltinle alinnmente the defarilt vvaliiee correennnd to CAP



"BLASTN method of alignment" is an algorithm provided by the National Center for Biotechnology
Information (NCB!) to compare nucleotide sequences using default parameters..SI.t is well undgrstood
by one skilled in the art that many levels of sequence identity are useful in identifying p(_)lypeptldes,
from other sp&&He813(H&tEIn such polypeptides have the same or similar fubCTiGIS 201 ABtYEy. Useful
examples of percent identities include, but are not limited to, 50%, 55%, 60%, 65%, 70%, 75%, 80%,

dontty f1om 5006 61000 ey be uoglL] I SSpIoING L6 present mamion. aue ao 5196, 5256, 535
?;zt,lt%/gg/i,m 52&{05&07%9 %ﬁ%@%&zenﬁ%ﬁﬁ%sﬁ@&%‘gﬁgr?i% 87%, 62%, 75%, 88%, 63%, 76%,
89%, 64%, 77%, 90%, 6596, BB, IeHK%, Bh9is RO80HHR0UYEOT LY BRINEBELARIY KL%, 94%, 69%,
82%, 95%, 70%., &R ParididiohdHy coupled to btuR, the gene encoding Cob(ljalamin
5 adenosyltransferase in E. coll.
The term “cob(l)alamin adenosyltransferase” refers fo an enzyme
capable of transferring a deoxyadenosyl moiety from ATP to the reduced
corrinoid. Typical of cob(l)alamin adenosyltransferase is EC 2.5.1.17.
Cob(l)alamin adenosyitransferase is encoded by the gene “btuR” in E.
10 cofi, “cobA” in Salmonella typhimurium, and “cobQ” in Pseudomonas
denitrificans.
The terms “galactose-proton symporter” and “GalP” are used
interchangeably herein and refer to a protein having an enzymatic activity
capable of transporting a sugar and a proton from the periplasm to the
15 cytoplasm. D-glucose is a preferred substrate for GalP. Galactose-proton
symporter is encoded by galP in Escherichia coli (coding sequence set
forth in SEQ ID NO:21, encoded protein sequence set forth in SEQ ID
NO:22).
The term “non-specific catalytic activity” refers to the
20 polypeptide(s) having an enzymatic activity capable of catalyzing the
interconversion of 3-HPA and 1,3-propanediol and specifically excludes
1,3-propanediol oxidoreductase(s). Typically these enzymes are aicohol
dehydrogenases. Such enzymes may utilize cofactors other than

NAD¥/NADH, including but not limited to flavins such as FAD or FMN. A
25 gene for a non-specific alcohol dehydrogenase (yghD) is found, for
example, to be endogenously encoded and functionally expressed within
E. coli K-12 strains.
The terms “1.6 long Gl promoter”, “1.20 short/long GI Promoter”,
and “1.5 long Gl promoter” refer to polynucleotides or fragments
30 containing a promoter from the Streptomyces lividans glucose isomerase
gene as described in U.S. Patent No. 7,132,527. These promoter
fragments include a mutation which decreases their activities as compared
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97%, 72%, 85%, 98% or 99%. Also, of interest is any full-length or partial complement of this isolated
nucleotide fragment.  Thus, the invention encompasses more than the specific exemplary nucleotide
sequences disclosed herein. For example, alterations in the 20 gene sequence which reflect the
degeneracy o fh& EtEdticode are contemplated. Also, it is well known inPfiBestthtsatisrations in a
gene which result in the production of a chemically equivalent amino acid at a given site, but do not
affect the functioné tepeittiégoef Stephrzopsast Midteinsaycosemomsubstisliensarpwefined for the
discussion herein 25as {_21 within one of the following five,groups: 1. Small aliphatic, nonpolar
or slightly polar residuese:i(ﬁ\ a?%frsf ﬁﬁ}? Eor% aé)eijzﬂmgrﬁ%%égﬂv%ﬂ?gﬁ? ed residues and their
amides: Asp, Asn, IGRICGINGSTBy Petain positiedty thing edtebgidusativitisofam dnyyrde lrarge aliphatic,
nonpolar residuesalifing 8 8o YR\, Wbt ipRaldRSIGR. Bl v T Thus, 2

codon for the amino acid alanine, a hydrophobic amino aci e substituted by a codon encoding

another less hydrd{SREREIRSTREYSIRshRystan teaelion alhisrenAgtrinsitobiatissttiian(such as valine,
leucine, 5or isoleugiivly Sty aihlFisades wBichregulidn SHORHIIR ObANS ARgRtYely charged

residue for anothergﬁ%gh as aspartic acid for glutamic acid) or one positively charged residue for
another (such as IFEHE REPAPGIRS)RSHalREBY R SeermriShrRsHREes Ruahinally equivalent
product. In many casestiongleotide changes which result in alteration of 10the N-terminal and
C-terminal portions of theng)éc%teerin molgcule wouyld also aff% be expected to alter the activity of the

protein. Each of the propsscd modimeationss tHirPiRe RAINGESRIIARERRP Y, as is

determinationfof ré@msilbn of biological activity of the encoded products. Moreover, the skilled artisan
recognizes that substantiglly Lasimilar n p this,Jnvention are also defined by
their ability to hybridize undbér string&e%n_tg (%qngcﬁﬁgﬁgfgasggg;ir%?gﬁo%m% als?eLfg?Eed substantially
similar nucleic acithfPagieaesbhtherristantirsienton srshbosouwse sieratit ageiegts whose
nucleotide sequeage:Be 24 acihEtYIABIRAN B bR HEBIERAER%E,Af the nucleic acid

or

20fragments reported herein. e preferred nucleic acid fragments are at least 90% identical to the

nucleotide sequerf® {GHRE M FARIEBERVIRSSRBMETEpS FegREreiT N sar bRafsregaraucleic acid
fragments that areatiensbRipHsideniigahiondisbusieride seasenniet thmguiceinagikiragments

reported herein. 25{9\ "§ubaséaﬁtigégortion" of an amino acid or nucleotide sequence is that portion
comprising enougﬂ SINRAHIRE S8 sequence of a polypeptide or the nucleotide sequence of a gene

t(?( ﬁugativetiy identify thatlpalytpeptideost gelifeamitlispd\baaatiane vehiatien (cj)f thef sequence by one
skilled in the art, qf, -q\.g;&gpa uence comparison and 3Qidentification using
algorithms such as %ﬁ%@(ﬁéﬂ}{c oca é?ll%ﬁgn%rrﬁosaea?cﬁga;cﬂﬁgggﬁﬁqsr.eﬁ?“@?%l., J. Mol. Biol.,
215:403-410 (199%y¢igh gemataroiogey s gesedprh capatecf enggessis@those geidssoothirty or more

nucleotides is;nNeqegRRINIRDHRS LPJuH@lvsH identify a polypeptide or nucleic acid sequence as
homologous to a knownfrotein or gene. Moreover, with respect to nucleotide sequences,

gene-specific oligonucleblBdS5FoLRDEHRlITHIMIGo0Ige e gScire eeendeiemndy Be Sused in
sequence-dependeficeegaedsfigsngiide il RN R G oSMUSe IR AM4EdizatioR) /g isolation (e.g.,

in situ hybridization of bacterial colonieﬁ or bacteriophage plaques). In addition, short oligonucleotides

of 12-15 bases mHyHE ALRH Es BRRFHLGREPAHTHRUCN A DR ARG oBIRS P articular nucleic acid
fragment comprisimgi theypropensicCinandinghs tursids ramiad Pestiend aha mecleotide sequence
comprises engough of th ce to specifically identify and/or,isolate a nucleic acid fragment
comprising tgg se’quenc(;é\.g ?‘%gairrl}% At Sp%%#iectgt%cﬁgte@ 08 ﬁw@%ﬁ ERGFAY acid and nucleotide
sequence encodifitehsiealaingteteirinutie-skilkdedrtiolym draving thgrimneftiefibe sequences as

15reported hereirygBay K USB A4bar ABLRSARIALANSYR Ha isaRRsRguRRces for purposes

known to those skilled in this art.
modified nucleotides. Thus, the terms “polynuclectide”, “nucleic acid

sequence’, "nuclectide sequence” or “nucleic acid fragment” are used

30 interchangeably herein and refer to a polymer of RNA or DNA that is
single- or double-stranded, optionally containing synthetic, non-natural
or altered nucleotide bases. Nucleotides (usually found in their 5'-
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The term "complementary"” describes the relationship between two sequences of nucleotide bases that
are capable of Watson-Crick base-pairing when aligned in an anti-parallel orientation. For example,
with 20respect to DNA, adenosine is capable of base-pairing with thymine and cytosine is capable of
base-pairing With?8#4H#3é! Accordingly, the instant invention may make useC3fisatatéddmticleic acid
molecules that are complementary to the complete sequences as reported in the accompanying
Sequence Listing arxhtpéssrdifie dtion) asenelfeseth asby2Bmibsiagiditeindaignatteicascid sequences.
The term "isolated. St i I C tis oved from at least one
component with v(\jﬁ[ﬁﬁitg IS %3{%%%%8@%%%%%%&%%&2@%?@%%@% Br@rg‘équence capable of
controlling the 30 E5§Re84Y6lY bf & cuifyigelnie scslepiupytidyialR (X, fohgysoyimitensequence
consists of proximgég%mﬁﬁgtqhu%t Slements, e AHFRIGTARLS Qftep referred to as

enhancers. Accordingly, an "enhancer” is a DNA sequence that can Stimulate promoter activity, and

may be an inrate BEREH DN ordmBeP initisgs dfo§bUs el nienEinedrict iéoehhance the level or
tissue-specificity af pTormoter ifyamQtens mayrdeforieddstiieir entirety from a native gene, or be
composed of different 5§Ienlents 'dgfjved fror;% differ?nt promoters found in nature, or even comprise
synthetic DNA segment< RYYIHFSHEEIBY tho EPORMBT iRT RO ArPEHAN QiffRbis SRiRo®@Ts may direct
the expression of d@éhe-siratitiecs rihtiseptsratigaibtypes syraheiftcrani-stages of deyalgpment, or in
response to differen ' al conditions. It.is further recognpized that si in 10 most cases the
exact boundaries %oyt(rcg%b Elé%%gs%gqugrégcggwg\?/%&ﬁg? 6%?#180%%% eﬁgl)g) %Eg%%fqmgf%%ents of some
variation mayhav&edumipesearhots actiing Faoments oftiiNAugermgen®ivihemthetissed in most
cell types at most HRIRS &'/ KAERARLpferred to as "constitutive promoters”. 15"3" non-coding
sequences"”, "transcription terminator” and "termination sequences" are used interchangeably herein
and refer to DNA sequenE8§fod&ets dewristrieimasidituimens dplancrensaading eufigdenylation
recognition Sequeb&ﬁéiﬁﬂﬂrﬂtméﬁﬁ%ﬁf@éﬁﬂ%@iBgd'iﬁ_@q@ﬁ%ﬁ §i8H§|§rQ%?t?}ﬁ:]%@ffeCting MRNA
al'is

processing or gene ZOEex ression. The polyadenylation signal'is usually characterized by affecting the
addition of polyadETRHiE QEIFRALRN S Tl e BD IR HRRANE8arEsICes) @M term "operably linked"
refers to the assodigibonnef (Jolmiccacingequanaesne sogiegnssieisreeid fragment so that the

function of one is ffected by the other. For example, a promoter is operably linked with a coding
sequence when it‘g?s‘g %%apgbpé’so%ga?‘fg(e:ﬁﬁga g)%';(%r'gs%%w%ﬁfggt’t@o%rggﬂﬁzﬂ e (i.e., the coding
sequence is undes&geeraescrijiiionsrenoand dfefesspiom aToteynE ttin i Sexuenstgecan be operably
linked to regulator; e?%]lé%ﬂ%iﬂ eQr anti [ ion.. ln another 30 example, the
complementary RNA régio.ns of tﬁ’i’%ﬁ%ﬁ%%@%@éﬁgﬁggﬁ@ ﬁ'% gc?‘ gtltﬁg’? ﬁﬁ)rge%!l? %r indirectly, 5' to
the target mRNA, @88thsrtinenalige: ireesdiselyitaishinetis genmRIA com@fiset complementary region
is 5' and its complesgeRntir,SsauBRISERIBMAY sequekRadiamLiesanBinay )4 and molecular

cloning techniques used herein are well known in the art and are described more fully in Sambrook, J.,

Fritsch, E.F. and MESET SPURGERe QIS8R SAILERERHERANMBRHIE SSAU6RESHring Harbor

Laboratory: Cold SpringdHeaynahd\ba 1988\ -dsansiarmaiiy meshads et &nowaro those skilled in
the art and are de{%cr%' ed infra. "PCR" ‘r(%!g'ﬁé)éymerase chgig?;eaction" IS.a technique for the synthesis

of large quantities of speand DA Sq SHACREs ST S RSP @i dTycles (Perkin
Elmer Cetus Instroateras|diatinmii, (68 gefypieaty sthedanide stratidedgdNdeisshefdrdenatured, the
two primers gom the 3! Qun I f the target segment are annealed at low
temperature andaﬁﬁ%ﬁéﬁ ga%tuﬁlﬁglnterﬁ@é@?&%ﬁi?ﬁ?g%? nrl?g 5 gfﬁﬁggiﬂhree consecutive
steps is referred th A& ANGRIES IBACPRIFIARITONEOdBESI4d dn@eRrDLTaliNe IRt isiement often
carying genes Ihgieatss nakaaibed o i Betabe Wit R e eelbeansbi:syalldfufe form of circular
double-stranded DNA fragments. Such elements may be autonomously replicating sequences,
genome integratir?f8&§uences, phage or nucleotide sequences, linear or circular, 20 of a single- or

double-stranded DNA orTRBl &srAieTivedrantiany @ YEsRidRcyhihssngmkelRidieleotide sequences

have been joined or recombéped into a%[uitiue ca:ns ruction which is capable of introducing an
expression casseRSMFRTS L'ak|P NOrMap, dopp '"b%ﬁé?ﬁ%ﬁfp‘&fféﬁ’%&q‘éfars to the process of

changing 25hereditary nate tiedrbyrgenetitvengintesiig, seansfoceiaiderans®Onouigation.  The term
"recombinant” refer. ifici h ination of two gtherwise separated segments of sequence,
e.g., by chemical %ge/sﬁ%%(ﬁs%aﬁg&/@t %?rﬁogr#p%ﬂgﬁ%%né}qPs&gteassi%i Ientd 3t Rlkleic acids by genetic
30engineering techniques. "Recombinant” also includes reference to a cell or vector, that has been
modified by the introduction of a heterologous nucleic acid or a cell derived from a cell so modified, but
does not 13



encompass the alteration of the cell or vector by naturally occurring events (e.g., spontaneous
mutation, natural transformation, natural transduction, natural transposition) such as those occurring
without deliberate human intervention. 5The terms "recombinant construct”, "expression construct",
"chimeric con¥PUEZ9& &truct”, and "recombinant DNA construct”, are uS&d{HEefeHasgeably herein.
A recombinant construct comprises an artificial combination of nucleic acid fragments, e.g., regulatory
and coding sequences thidteaiermottivedonlypepdidie’ nefiensetd-apekareplieediist iecombinant construct
may comprise regHmMgW%grﬁ%&qqig%gw%gs that are derived from different sources, or
regulatory sequences and coding sequences derived from the same source, but arranged in a manner
different than that found FA4&Pe SUChalive meixrantids’ vefaselp I8/ nedufeptiteathbbisiset! in

conjunction with aneigllylfcuA@ e aterie dsafbridpgaeshoice of vector is dependent upon the
method that will be used_to transform host cells as is well known to those skilled in the art. For

example, a plasmid vectOPE4AHS (EREPIIRE it Fefinshrpre werhiiaemnaeaRinsseadiements that

must be present oarifiesvectortie praesde byeasssivlydransiesiyselechapdapignagsate host cells
20comprising any,of the isplated nﬁrclei%gcid fraf%ﬁents of the invention. The skilled artisan will also

recognize that diffS e LRI AR SRR nIRSH P RATAI P BEIASRCY RISt levels and patterns
of expression (Jones et dheEMBOchdng4kl2418{1886)s ReAlmaidaies sbqliicEemtGenetics

218:78-86 (1989))0 %‘r‘%t&%&?z I%%j}gvae&ﬁss@ %eanneed be screened in order to obtain lines

displaying the desired expression level and pattern. uccﬁ'screening may be accomplished by

Southern analysis of DNBuliableeegaiatiysisasiuaRNa exjorcissiomg éotidarsesiotimmganalysis of protein

expression, of PRESGIRIG AAASHS (BIBRG QYIS ERRIEITIBIIGS AN syApd herei, refers to
el

the production of a functional end-product (e.?., an mRNA or a protein er precursor or mature]).
é

The term "introdud8d"ReRK6r80/iRG S Cogiag 885 UeRpPe S50V BEIstlogedistein into a cell.
Introduced includegareieipnce, RNRECRAFRARIONSRI I RK URIc AR IR & BHkaBlicaLprokaryotic cell

where the nucleic acid may be incorporated into the genome of the cell, 5and includes reference to the

transient provisiorP 8¢ RhEERHENGd BEFHIRAM S TAHRALS MR (R ARRieRiesserence to stable or
transient transfornsatiancaethaincasswelLasraaxiady wessngqlieuse (BltpdbeReEdR the context of

inserting a nuclei id fr e 9., a recombinant.construct/expression construct) into a cell,
means "transfect%%%o?ﬁ%r%%é%ﬁgt%%&%ﬁ' F%H%'é‘f&’%?{i‘o‘ﬂ‘“éﬁa’]ng&ﬁa@s {8 ce to the
incorporation of aprighsiemdididraggneaniino assulengesidoilAdwkasssicgcsiesheffedtre nucleic acid
fragment may be HHBTHQ@E@Qéﬁﬁ)ﬁé‘?ngl%f@{?ﬂtm&?e” (e.g., chromosome, plasmid, plastid or
mitochondria! DNA), converted into an autonomous replicon, or transiently expressed (e.g., 15
transfected mRNA). The teerieRbrAvRsEstien elsrete pifwinico? eypeptiaédbrcommon evolutionary
origin with siggilar W&%@G@'@Bﬂﬁ%%é&%ﬁ@@ﬁ%&%é@fé@{@ PERRHAG homologous
proteins via recombinant tecmo}f%{ﬁi ODisclosed herein are recombinant bacteria that have been

engineered to utilPRMFISRUERT RSB NSO inf SR EGERREANSTPHRWINSLIA I fluorescens (P.

fluorescens). Speciitiatlyséhaaecesn iaatidiag tesigueirsiasad dieraigurasanosesiprtyigenome or on at
least one recombinant construct: a nucleatid uence encoding a polypeptide 25having sucrose
) Ui B ety

transporter activity, e eIy SR RIS D) LY FERE: CHRIMRYEIA Clustal v
method of alignmentmpteed cdmpergerenateastigocace; $guertiegsepidoct ileSERAY NO:24; and a
nucleotide sggue e ' ide having s e se activity, the polypeptide having
at least 95%“§eqt%ﬁ&%%@ji%%gﬁ%%qg%g@@gél%gr?w%m%{c? ﬁéﬁﬁgﬁrﬂn%%@g\tyﬁgengmm pared to an
amino acid sequeR®¢aty seffRifnh mrslyadm B sitthe The kxnldesencansettedss isach operably

linked to the same, QuAnGiERER PIAMPIE vELEPMS SEROLIBAIS %fﬁ%ﬂ?mﬂmm@de“a are

capable of metabqlizing sucrose to produce glycerol and/or glycerol-derived products. Suitable

host bacteria for U3EHEHCLBRRBIGIdPCHMARG RRSRTIANYWPR Bashstifk agicRsbBerein include, but are

not limited to, orgaaisstsrekiha/ShaeAeren ESEessia casanIes RRCHRgART ahastarisup, Bacillus,
Corynebacterium, Lactobacillus, Clostridium, Gluconobacter, Citrobacter, Enterobacter, Klebsiella,

Aerobacter, Kﬂeth&?@b‘a%%rﬁ g%qu‘f%}?&?a?@t@&% &S RPPseudomonas. In one embodiment,
the host bacterium is sel§ctetfoomatioe erfera id OEsthesichiof Klehdieatadkitrobaetgs and Aerobacter.

In another embodi %thq"se( ﬁ,%satrpgrgterr' l erF cherichia,coli, In some emhodiments, the host
bacterium is PTS il'r??f%us. n thése emboécﬁgn}éﬁ s{ﬁt Srl?%’éfggéé%ﬁfﬁﬁr?%%%?ﬁrnu ?n its native state, or
may be rendered PTS minus through inactivation of a PTS gene as described 15below.
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In production microorganisms, it is sometimes desirable to unlink the transport of sugars and the use
of phosphoenolpyruvate (PEP) for phosphorylation of the sugars being transported. The term
"down-regulated" refers to reduction in, or abolishment of, 20the activity of active protein(s), as
compared to the He&{t§st the wildtype protein(s). The PTS may be inactiFt8@$resuim$in a "PTS
minus" organism) by down-regulating expression of one or more of the endogenous genes encoding
the proteins requiredciaithisity peotEfduinsorbawiase i ndyiiesly aceumsmduelyofe or more of
these genes has ~discuption.., i an ipsertion, deletion, .or targeted mutation within a
portion of that ger?%%%ﬁ%ésegﬁg?na Rgﬁ{ég}ag tc:g())lrﬁ%lg% ééﬁgmﬁoigé%ﬁths%scﬁ%ﬁg?ﬁg'gﬁ%{:s deleted from
the genome and riy§Rbtamsidraagiored vith preteisibitsasiefragmehitearsuefethad ibhes an insertion,
deletion, amino acisyBiiiuienaF PARIIAHIRISY GBI, e ngaling-pLtha, 3 distuption in the

protein may be, for example, within the N-terminal’portion of the protein or within the C-terminal portion
of the protein SThe'@IFITRAL R ERERIFN ik Rfsipeal cavrieiiarikb Spestestinrotein that was not

disrupted, and cagdeonesdeaciisna-danwmreauation bt Frrys- 181w ekAglspf expression of the
tactors anlor sigt AT NS o VA ALY BEDE) CHRSEATi U o UPRN A ABERblogy. 5
factors and/or sig Hetritis FPRNAIGBEIbIogy, Setc.
Sucrose transporteapsiypepticesraferp typertistesidhal aracipabieiofapdiaingthegansport of
sucrose into micrghi Is rose transport pol tides are known in the art, for example the
CscB polypeptideqﬁjoer,rf]3 N é’émfg%éﬂ{e&gi'{? noé)é@%f%)&e? 5t ?ﬁggﬁ'a'qﬁet%u @Zgﬁ%ﬁ%oded by the
cscB gene (cddingseigssiscevséidoiintiegsition br Nt jnhsrdesceabed by Jahreis et al. (J. Bacteriol.
184:5307-5316, 2002). kag RnYgaensdran-Psand r f5.A O BAA-477 (coding
sequence set forth in SEQ ID NO:Z23) gfnéé%pdés a p?ﬂ?&&%@%ﬁ %ﬁ%?%%l‘f&%é%\l&%) that is 41%
identical to the knBRAEYRASAERECEIN 12 frameRtsa somirnes wipispeliepliogthe@seBoHowever,

there is no known e\t demensteriah iortioBRYRERIEE The skiBBaARAPMmAR!, the nucleotide
sequence encodir}%{_a Q&)ﬁl)ﬁggtjde having sucrose transporter activity has at least 95% sequence

identity, based on B SRR rRsEinieHaN 2 SRASHIE D9S LD RS sequence as set
Lorth in SEQ 1D Neuw2Rotide kroanmhher@;@quéfl@ﬁsmdntbmmuﬁéﬁ,ﬁdi.dﬁrf?@ﬂﬁ%?@uﬂi‘@@ding a polypeptide
aving sucrose tr orter. activity has the nucleotide sequence set forth in SEQ ID NO:23. In one
embodiment, the %%ﬁ%é%%&“eq KaShg sarc'rrggéq\fgﬁs%%?g% é%mgﬁfgght"iéﬁg%§§%'§equence
identity, based onta @asigtalthergetiesuchatighitseingqubecyanimpdoaditaga appinaeid seguence as set
forth in SEQ ID Ng r i 0 ide having sucrose transporter
@e%ﬂen%ysééﬁ } EheleR0d 5‘%% (?I%%\l g%‘?f_:

activity has the amino aci ence set forth Iin Polypeptides having sucrose

hydrolase activity have thBelsilitstosehisagreemdhaidroiyaniionali rssevidgnidunee fructose and

glucose. Polypeptifiprliaving sHGrase bl W RYAIR ML ABRGBEBAT B GRCA from E. colt
wild-type strain EC3132 (set forth in SEQ ID NO:30), encoded by gene CscA (coding sequence set

forth in SEQ ID NOS85 BB LRHAA BPIHine R SURE4IUBRSHIGIN18AIA8Y NBYER, 2¢/02). The scrB

gene from Pseudéagmasifinosessre RISl GG BfheAéxpeadivg & sradensa setfarh in SEQ ID
NO:25) encodes aﬁgﬁg%%réﬁl forth in %(%r ID NQ:26) that is 47% identical to the known
a

Escherichia coil sHain LPsSe ENESER TRGMEM O HRTRSMSRhown activity
demonstrated for gmisqoisly peptictael emneremBdineeictgtre tele dddeesegisenie essading a

10polypeptidg hayi AL t least 95% seguence identity, based on
BLASTN mg%%od%%%%%%ﬁrﬁ%ﬂ{e%@%nﬁ%%ggé%r?ﬁa r%ﬁﬁ%eoééé‘%eﬁgem%‘g‘f}efgéﬁ in SEQ ID
NO:25. In an¥thethempoanii anapeesrneatitie segquaedreihecsingaqrayieptisie having sucrose
hydrolase activity iamiBgdmieReidad a srRIMERESSELEMIR in SEQ ID NO:25. In one embodiment,

the polypeptide having sucrose hydrolase activity has at least 95% sequence identity, based on a

Clustal V method of alighRfelRmMuHN PR RAMBIRNCANTIIA e 88s GesRicohgrsig@eifh SEQ ID

NO:26. 20In anotbenesphasinepbdine podtRerlise hauing kHuese fyskelaseAivilyamthe amino
acid sequence set forth in S ID@%&%@%%}@ recombinant bacteria disclosed herein may further

comprise in their 6%‘35%%@ ot BiALRINESRARINENS Fere I¥eRIdeeb¥8BBnce encoding a
polypeptide havingdnwtgonaseatetnsataienalcid 2 edaaeistia tonsdizedhs Bpstewre produced by
the hydrolysis of ’ P tj ving fructokinase actjvity, include fructgkinases (designated
EC 2.7.1.4) and E%ﬁéﬁ?e'@z%i%égg@? h%atc\‘/ﬁ;!rggtf ?il?c (r)esgsp ecr)%j}sl L&)}Faeiiﬁ%ugéﬂ(ﬁt Bc2.7.1.3and EC
2.7.1.1). Fructose phosphorylating activity may be exhibited by hexokinases and
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30ketohexokinases. Representative genes encoding polypeptides from a variety of microorganisms,

which may be used to construct the recombinant bacteria disclosed herein, are listed in Table 1. One

skilled in the art will know that proteins that are substantially similar to a protein which is able to

phosphorylat& 38134888 uch as encoded by the genes listed in Table 1) nrayaismaases. 5 Source

Table 1 Sequences Encoding Enzymes with Fructokinase Activity Nucleotide Protein SEQ ID SEQ ID

Gene NameEC Ngtab#ity\ oMo acti3ty3 2.grdtdin. 33 34 2.7.1.4 2.7.1.43536 37382.7.1.4

2.7.1439402.7.14 41 'fl%e%g’rn% “substantially similar” and “corresponds substantially” are
used interchangeably herein. They refer to nucleic acid fragments
wherein changes in one or more nucleotide bases do not affect the ability

5 of the nucleic acid fragment to mediate gene expression or produce a

certain phenotype. These terms also refer to modifications of the nucleic
acid fragments of the instant invention such as deletion or insertion of one
or more nucleotides that do not substantially alter the functional properties
of the resulting nucleic acid fragment relative to the initial, unmodified

10 fragment. It is therefore understood, as those skilled in the art will
appreciate, that the invention encompasses more than the specific
exemplary sequences. Moreover, the skilled artisan recognizes that
substantially similar nucleic acid sequences encompassed by this
invention are also defined by their ability to hybridize (under moderately

15 stringent conditions, e.g., 0.5X SSC (standard sodium citrate), 0.1% SDS
(sodium dodecyl sulfate), 60 °C) with the sequences exemplified herein, or
to any portion of the nucleotide sequences disclosed herein and which are
functionally equivalent to any of the nucleic acid sequences disclosed
herein. Stringency conditions can be adjusted to screen for moderately

20 similar fragments, such as homologous sequences from distantly related
organisms, to highly similar fragments, such as genes that duplicate
functional enzymes from closely related organisms. Post-hybridization
washes determine stringency conditions.

The term "selectively hybridizes" includes reference to

25 hybridization, under stringent hybridization conditions, of a nucleic acid
sequence to a specified nucleic acid target sequence to a detectably
greater degree (e.g., at least 2-fold over background) than its hybridization
to non-target nucleic acid sequences and to the substantial exclusion of
non-target nucleic acids. Selectively hybridizing sequences are two

30 nucleotide sequences wherein the complement of one of the nucleotide
sequences typically has about at least 80% sequence identity, or 90%
sequence identity, up to and including 100% sequence identity (i.e., fully

16



2711 45462.7.1.1 In one embodiment, the polypeptide having fructokinase activity has at
least 95% sequence identity, based on the Clustal V method of in alignment, to an amino acid
sequence as set forth in SEQ ID NO:32, SEQ ID NO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ ID
NO:40, SEQ YEPRBAISHREQ ID NO:44, or SEQ ID NO:46. In another RETBGEIHER Zise
polypeptide having fructokinase activity has the amino acid sequence set forth in SEQ ID NO:40.
15The coding sequenpéeofahiapehe shenoibeinguobippeptidgesitiaping sucrose transporter activity and
polypeptides having suctise fydiolgse. aciuby kedise o splals uglaoude sequences encoding
homologous polypeptides from the san?e or other mlcrgbia spgaes. or example, homologs of the
genes may be idef@figdierindshiieseserorrmipsorditionserslschnvicB aABI¢ tdlisearch publically
available nucleic @@@cﬁ@aw@a}p@ﬂe%@@ﬁeﬁa@%@@@&%%éh%ﬁ%@%%&é@é%@?@e%&é% genes using

sequence-dependent protocols is well known in the art. Examples of se ndent protocols

include, but afe nGHRANREH AR REBEHONERRES B PHR RGNt NdBEs OLBItA and RNA

amplification 5as exemplifiethbysvieriosastsetal rreisis askl-Anpliicatien sehedlogiss (e.g.
polymerase chain reaction gPCR , Mul(g%et al., U.S. Patent No. 4,683,202; ligase chain reaction (LCR),

Tabor, S. et al., PRR REAUCS D8R $R1oetpe p68852by ARIbaISERS hah@koifeafon (SDA),
Walker, et al., Procudletidssait. ISehth).Soflond8y 8% (1898))0 hoexsaauen teegkA. nucleotide
sequence encoding the I eserihed abov b loyed as a hybridization probe for
the identification of hom(%&égsg%%%gvgi 8r£n%%%ﬁl I%ﬁﬁ%@ﬁp Gﬁlcggﬁr@&ﬂé’ é‘?a? nes encoding
these polypeptidesaguligtede omasihmcss orrubtiony widorbeilipednnt thecteicaminant bacteria

clislosed herein. AdKHRANG VITRIRRB B BB EHAREIS SEBURRCER SOEQMIN he polypepides

may be made without affecting the amino acid sequerice of the encode ypeptide due to codon
degeneracy, and fHE68RHRGbRIRMMSETIg R RIIRsISHRHELSICR] difo RrORRItqeTRRtE iU bstantially

similar protein mayreerénspedatiia LanenersebRIRISiny 20 Ehs repRids sRANaNS SR Aagoding the

polypeptides having sucrose transporter activity and polypeptides having sucrose hydrolase activity

I 'dhg& "q){éd I des h hyd ivi
may be isolated uSMY PG BXPEdiFatiPg Ipataptabls 1P easaredy ahessamre @ésighes to bound the
desired sequencepfithenaspie asbitesctizeshindmiamgienl herain. Athermstkodspehgsne 25isolation
are well known to gne skilled in the art such as by using degenerate primers or heterologous probe
hybridization. The%gc?ggé écseti){ Snces Xe'l%%Fs.o]‘glg%ﬁ)e?ﬁicjfbfs%{a&'ﬁ@%&%rchased from
vendors such as BNgRI@tho. iiMe sl BerilyCa)piedte dsionioftbeilimdvpeptidesamayplbeffected using
one of 30 many methaeds, knawa ta, ' ' . Far le, the nucleotide sequences
encoding the polypeptides %escrﬁbe%aq %@E%%ﬁgjﬁéoﬁﬁ%géﬁ?ﬁg ﬁet}@asc?gﬁgpnc%h at least one
multicopy plasmid, or bySiritssatisR eRie0s AierecgosrResdienendsrihgrubyilbhestfiaterthe host

genome. ThequclgefifieresatirAGAsIEACESING, s RRINREPHdeSMgX RS, Btrpduced into the host

bacterium separately (e.g., on separate plasmids) or in any combination (e.g., on a single plasmid, as

described 5in the mﬁfééoﬁé?%ﬂ‘{?r washifg GRS EoamiFrayReme@keeither on a plasmid(s)
or in the genome imetiieccwupriensed fropvatdeaseansiighty andiveaRoMerbIAybiRtegrated coding

region may either be, introduyced as.a part of a chimeric gene having its own promoter, or it may be
integrated to adjagg%?if'@% #%%R?%iﬁyg,&#6‘%9&8?%&%@%%@%8%@@l{ﬁ@@é%awor in a highly
expressed operorsoBigtabienatoiniogeis seuete;dsut@teat ddwerigetiecS WCimitGs, 454 LL GAL10,

ADH1, PGK EHogetgég@ etbél?%% 1335’ . %3 LEU2, ENO, and lac, ara, tot, trp, 'EL, 'ER, T7, tac,
and trc (usef%l for expression in senerichia coty as well as the amy, 15 apr, npr promoters and

various phage promoterd YRielliviciténgeas sondifiapaciilideTthe 3rdmaticnbg sddo be the
sireptomyces IidanBeHaRsR 18018 aRm RIBNPIEL 4 AYABRNL BIERROLORRCHBIADY Bayne et .

(U.S. Patent No. 7,132,527). In one embodiment, the recombinant bacteria disclosed herein
Na ion concentration {or other salts) at pH 7.0 1o 8.3 and the temperature
is at least about 30 °C for short probes (e.g., 10 to 50 nucleotides) and at
30 least about 60 °C for long probes (e.g., greater than 50 nucleotides).
Stringent conditions may also be achieved with the addition of

destabilizing agents such as formamide. Exemplary low stringency
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20are capable of producing glycerol. Biological processes for the preparation of glycerol using
carbohydrates or sugars are known in yeasts and in some bacteria, other fungi, and algae. Both
bacteria and yeasts produce glycerol by converting glucose or other carbohydrates through the
fructose-1,6-0¥pHBISHREE pathway in glycolysis. In the 25method of produsifiggtytesetdisclosed
herein, host bacteria may be used that naturally produce glycerol. In addition, bacteria may be
engineered for prosunctiionsfigtyodedhdmdglytenolde davatifessdloesapagitdglycerol production

from a variety of s : i ugh the expression of th Zyme activities
glycerol-3- 30 phoﬁﬁéﬁﬁgmﬁgggﬁgje%ﬁg%% %’H c?gjé%/g rgi{%@%?ﬁo% %%tgneaga fBescribed in
U.S. Patent No. 798872011 XGen®$ 866btHAY B8 SeTdddihdl eitthiayidssestiuhimiteaeiesising the
enzyme aciites Syafist-aeleAhACASRANELIAL S, PAIRONG, 09RE01. Surable examples

of genes encodin pol)g;ep_tides having glycerol-3-p rogenase activity include, but are
not limited to, GPDYNWERAYaR R4S % deraagiige (doiNdps8qli¥neP SaatfartiGn 8@ ID NO:1, 5

encoded protein sggyene® s forix IsSES: B3 M@%@nolz%’r@aafrmg‘%@%l?@é}myces cerevisiae
(coding sequence set .Erth in SEQ ID NO:3, encoded protein sequence set forth in SEQ ID NO:4).

Suitable exampleSBPYERARS BRMSEHAY T ARSIy BRRESI1- 3 M AN Al PR Aty include, but
are not limited to, &P fraima MeSAGSRINSBE:EEEIEHES (coding sequence set forth in SEQ ID

NO:5, encoded protein uence set.forth in SEQ ID NO:6) and GPP2 from Saccharomyces
cerevisiae (coding sequsegrﬁgceeci]gﬁ Yoﬁﬁ%ﬁ'@é%ﬁﬁ%f&?tﬁ%ﬁ ST DYBHAF AR WAt R th in SEQ ID

NO:8). Increaged pritidaldiactoss hingrifieniayibetatgjteanithtergierativeiogtid ixgrassion of target
d - ' I | ki dgl |
endogenous genes, G FEpMRIRT A eRN0asn NS AEheRERGAIAGAFPio) Kiase and dcero

dehydrogenase activities further enhance dlycerol production as de " B&tent No.

7,005,291. Increa3EBreKinietntioon caermuasion et MeimestivetalcofmplisBidigmeducing the

expression of the englogenms @eBE 29,eR00HnealaaldBaYHS S defyripggenase, as
described in U.S. Patent No. 7%71,&58. Down-re‘gulation ?naay bz a?coﬁ%?f@d %@/fs(lr% any method

known in the art, 5P ExamPi O RTEHbIS R SPIBEL SbeRRidRMatigitalioRGigtifs of the PTS
system. Glycerol pereisteagessiigitaiosioe mirf @piabpie Auelisstiabs s e2oNuody esmbgamples of such

products, i.e., glycerol derivatives include, but are not limited to, 3-hydroxypropionic acid,

methylglyoxal, 1, -ﬁpergsg eenj%f?aﬁfgof@-aﬁ%#af?e%ﬁ%%y F‘dﬁﬁaéfﬂatﬁa LRtb &tk iR, e recombinant

ggtlzt:e%ria disclozgddwgth_ infdfemid@dﬁ@edm@mgl{?a-mmmhed?hﬁ&gtp;)éqelrrajf@}eriv%tive .
,3-propanedio nti ility indthe production of polyester fibers and the

manufacture of ﬁ%ﬁﬁﬁﬁﬁﬁ%ﬂ%@%ﬁr‘lfl’cg‘s'%,@%é’gén%‘%ﬁ‘o‘?? Qneé)gg'rg%fgggd by a single

microorganism byefigenaRodrYsidBEs @Wgtm@bﬂfépma& gisceratduaiibyaroxyacetone, as

described in4.S. fajeni Ne 198834216, Bfm!§r9é?89iﬂ‘{;?'iﬁi9§]'ﬂl¥%‘§gﬁﬂtd§z§{@ﬂj Jrom the carbon

mediate 3- 5 hydr

substrate, as described above. Glycerol is converted to the inter oXypropionaldehyde
by a dehydratase WASYCRNGINER Ean be afiusinchieyyhEdistte sevrines oHhedaatiediuced into the

host by recombinaigititf he slehahpiase sagn ebiore! ggby.sﬂr@éﬁ%@(&&s&ﬁr&;iiﬁwio' dehydratase
(E.G. 4.2.1.28) or an e exampré of genes

ather en%y e able to catalyze this conversion. A suitab
encoding the "a" t%?ﬁ)llsﬁ e &:%Ea@ §1dG?n? Mrsdnassl e gtianswerseesigRiiatase include,
but are not limitecbeativaB b(t0 duvees etme TeefoetHospdoifidad ehe: Ahdlha B terstngsequence set

forth in SEQ.ID NQ: di tforthin S ID NO:13), tively, f
ebsiella preumenge T e S A T R B enler sy AT opanceiol can
be catalyzed by 1931pk6¥jaﬁédmi§ﬁ?§aii@gendﬁy (@eh at1l 12@2poAdibdoateahahdbbyiipgenases. A
suitable example %&%@yﬁé\?ﬂgm %gﬁ%ﬂg%ﬁq‘!ﬁﬂigQﬁgﬁ@ggﬁgds&%}%;&%ﬂ er&ella

pneumoniae (codingrlsequence set forth in SEQ ID NO:47, el protein sequence set forth in SEQ
ID NO:48). 20Badefiatedh DR conivaittiigiifines oW Blineerey mondiishseanprdirection of
glycerol and the lyepsabidetivatiedlor waaRanedioh Sanexampie olsp. BalgNtNRad #5291 discloses

transformed micrqorganisms and a method for production of glycerol and 1,3- propanediol with

advantages derived fraf SBIR ESHGIR G¥REAC RN BRd Y83 BRRRRHiMADERNY @8Yefphosphate
dehydrogenase afig, iy off 3rqihaspiidrevainaspleaiassl whdledissueHBthane efragithef endogenous

activities glycerol ki . and. glycer {l dehydrogenase. U.S. Patent No. 6,013,494 describes a process
for the productionéim, @rzo%'gﬁea icc)? Usitiga ggr%%‘@ﬁi@trgd rﬁ%}ﬁycgﬁ?ﬁﬂgf?% dkBenous
glycerol-3-phosphate dehydrogenase, glycerol-3-phosphate phosphatase, dehydratase, and
1,3-propanediol oxidoreductase (e.g., dha T). U.S. Patent No. 6,136,576 discloses a method for the
production of 1,3- propanediol comprising a recombifant microorganism further comprising a
dehydratase and protein X (later identified as being a dehydratase reactivation factor peptide). U.S.
Patent No. 6,514,733 describes an improvement to the 5process where a significant increase in titer
(grams product per liter) is obtained by virtue of a non-specific catalytic activity (distinguished from
1,3-propanediol oxidoreductase encoded by dhaT) to convert 3- hydroxypropionaldehyde to
1,3-propanediol. Additionally, U.S. Patent No. 7,132,527 discloses vectors and plasmids useful for the

nrodiiction of 1 2- Onronanadinl



Increased production of 1,3-propanediol may be achieved by further modifications to a host bacterium,
including down-regulating expression of some target genes and up-regulating, expression of other
target genes, as described in U.S. Patent No. 7,371,558. For utilization of glucose as a 15carbon
source in a P8 HilA1<8Abst, expression of glucokinase activity may be indt€48&@011/060a¢ditional
genes whose increased or up-regulated expression increases 1,3-propanediol production include
genes encoding: fibeispihdegrpylndaseneacbimg/faseltypicallyobidessté¢nized HSEGQRMLASL. 31
cob(l)alamin ade - ~typicall 2rized . 5.1.17 non-specifi talytic activity
that is sufficient tgé?é}%@g? tﬁ?e?s% téfg}ﬁ%té@c%ﬁ%%@sﬁéﬁ%ﬂ :%ﬂ%%%eﬁ%]tflyﬁ%%sa%%ﬁ |o%,% a(:cr?d specifically

25excludes 1,3-prépasdislionisdisatisthighe) eypreimjuicesendre uses ahe aldehsivéehydrogenases
Genes whose redyGef @ SMERaHaIRM SYRPIRISIOREEeassS ?QQB@H?E@?JO%? tion include

genes encoding: aerobic respiration control protein 30 methylglyoxal synthase acetate kinase
phosphotransicetREE SRR BOMRAITEY anssidale 6306’&‘ déiradeBvifiosephosphate
isomerase phospNegleronate Friehydl Hane Shapeinerenhodimenprihesreospbinant bacteria
disclosed herein are _capable of producing 3-hydroxypropionjc acid. 3-Hydroxypropionic acid has utility
for specialty syntﬂ&%@oﬁ% i@Q@ﬁQ%%ﬁ@@%Og@Hﬁ%é?@&Iﬂ/F?ﬁ?ﬁgr YRermeBEEsNR known art in
the chemical indu3toyk ¢1§93ceyiid acicidsy Bedvpdtasion Moonter Biisidyy oRickabien 2oesters by
esterification reactj it opals, and 1.3-propanediol by, reduction. 3-Hydr ropignic acid may
be produced biolo%?}cgggl/é%r%tr%% Fegfﬁﬁ’eﬁggl%gcg%ﬁﬂs% %%d%\é%e %@?%"%%8%3&3%%% 2% described in
copending antl cothB&Snly birrétizationraeior Agshicatiatitioos k218 besddp! lecoive ab@astentative

biosynthetic pathway »a cgsbeh SulstEatels dp-ceiwerted to 3-hydroxypropionaldehyde, as described
above for the production of 1,3-propanediol. The 3-hydroxypropionaldehyde is converted to

3-hydroxypropionic acid B§aasrtadAatiiepr/desgéhade s rapiexs cimpreiopeidienyde

dehydrogenases ipslysientieg 56D IER10 1A B (SEQJIBNDBAG 2HcasR byine E. coli gene
aldB (coding 20 se%Snce set forth in SEQ ID NO:15); AldA (SEQ ID NO:18), encoded by the E. coli

gene aldA (codind SeGEeh kWG F6AHSACSE S RO 1E $2aRe Ik pEESIDNBDO)Ehcoded by the
E. coil gene ajdH (oodisgoseignescsrasaaiforifid SintddbdyRwliBridany of the modifications described
above to improve 1,3- 25propanediol production by a recomhinant bacterium can also be made to
improve 3-hydroxyprop%|gr%)i%’ a%%cper%%%gt%ﬁﬁ%}reﬁ;%gﬂ%g' er%ainﬁﬁr%tfgﬁ 5%1laf§lcerol kinase prevents
glycerol, formed frdste GBRebybthecactioringfl B8R plmaphalapedergbeingyeearwerted to G3P at the

expense of ATP. éﬁﬂpHF%&J}iWiﬂagaﬁ \%g%ﬁﬁﬁé- eggﬁmﬂ% %g/?g@%%rﬁ&e%’gldA) 30 prevents

glycerol, formed from DHAP by the action o pende phosphate dehydrogenase,
from being conve REYRSRIIAPERMyRRetoR<h KORRiDRiSeaV RO CTIEY ComRrise sadibianal gene so as

to impair or imgproye dBRASKYiND! gaLeN AW BBHKARIIY SRR s fiEesigddruargadeaulatory gene,
including promoter regions and ribosome bindingﬁsites, so as to modulate the exsression level of an

enzymatic activity?SeRIGAARISS AEBIRDR gUARIBHRR) erRtmal aHIsYE Y ethods which

are known to thosgegkiiedos) the@peltimiugh unesksiRasdihgtdnaegHinianOrdewarsgulation of a
gene refers to an aIte.Eation in t[%e Ieﬁel of a .tivit\é present jn a cell that is derived from the protein

encoded by that AN RIRRIMYCD IBRALFIEGE] BPSIEICAT IRa8eR0 RS ABEHES Gty of the protein
encoded by the coressandnt (@eqancdeied)isiddiypargeaecf maighedifiogitmes, involved in an
enzyme pathway X'R - tQ. ] tivity, of their encpded. function(s). For
example, ad \%iongﬁépig% se e%tg fg%eﬁ?gé%n%:léobg(}aﬁﬁ%rog u)éheedt% o e %grh%f %Séiloglr% multicopy
plasmids such as ipRR3ENASUCH] goneante 60 builhiphgradueinesutie bihrthAdeoetvitn appropriate
regulatory percentage of sequence identity. Useful examples of percent sequence

identities include, but are not limited to, 50%, 55%, 60%, 65%, 70%, 75%,

80%, 85%, 90%, or 95%, or any integer percentage from 50% to 100%.

30 These identities can be determined using any of the programs described
herein.

Sequence alignments and percent identity or similarity calculations
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sequences that result in increased activity of their encoded functions. The target genes may be
modified so as to be under the control of nonnative promoters or altered native promoters.
Endogenous promoters 20can be altered in vivo by mutation, deletion, and/or substitution.
Alternatively, Y¥&y258835kful to reduce or eliminate the expression of certedTgepes/petatt/e to a given
activity level. Methods of down-regulating (disrupting) genes are known to those of skill in the art.
Down-regulation cawaybeldetyrateiidnsimsartiare yr slteraiiemss 2 heawing segignsdrs/or regulatory
(promoter) regions, Specific down regulations may be obtained by random mutation followed by

screening or selecFCHROMALREIHS SRAHEREED &HedbRnBWmab imites tmiEioddashlisy Molecular

biology methods kniograie thase ISkBER DERE aibifarateeipEyHseiHG BUkeebRiclisie, method to
effect down-regulaftionjg t@. alter, ﬁpr%noler str%g'%th. Furthermore, down-regulation of gene
gedid rev i

expression may bé'd Wi HH e b PIH RIS ARBIS AR ALL B result in the
expression of & proteier shatds mrinvheretispa@liefibs analy die sctamplishaskofoexampiss by 1) deleting
coding regions an egions, 2) inserting expgenous nucleic acid sequences
into coding regiong{gggﬁ%gg a%réﬁﬁr%%c%%%ﬁ%ﬁ@%éggﬁ 83?3&%% na%g%mﬁarl@ﬁ?o d/or 5
regulatory (p_romowmr@md@@(m@mm@eswtmng Bpeaifiede daivstthhgesh Seéaific disruptions
may be obtained kyfandqpy %Eﬂ%‘%ﬂJ@&%‘%?GM&%?‘EE%%%&%'ﬁ%’t%i\@ﬁé@‘i%%‘a%‘ﬁ\{ﬁere the gene
sequences in known, specific disruptions may be obtained by direct intervention using molecular
biology methods KA8\WEWRER&/ERMAEstinf@kaeda particularly 10useful method is the deletion of

significant amgunts of caliagrRBRNY ANEINEIRTUALRNY SRIOBIEELERRIONS the aIlsthggs of altering
recombinant protem@aéjfﬁssgg ar% krgown to those skilled in the art, and are disCussed in part in

Baneyx, Curr. Opilt o880/ APESRRR] by ATiogisaRe BN d8) B6055375; IsdeHaseth,
et al.,, J. Bacteria. §16918) 38013839, iSiguifies BNG. Iceasinh Bioke eiypol Hieen:{8002)80:762; Swartz,
Curr. Opin. Biotech.ﬁ%)Ol) 12:195; and Ma, et al., J Bacteria (2002) 184:5733. Recombinant
bacteria containin§' Hé’é&gﬁﬂ}c&ﬁhﬁ@e@ﬁg@é@% eRf8EERRTSIMAREBRY Eucrose in the
production of microbiataariaes stmipatiding Bl asrolandRIveer pSBENALIVES, 3 fescribed above,
may be constructerguﬂwa?chni ues%‘vell kpown in the art, some of which are exemplified in the

e 0

Examples herein. GhER SR YL GG SRTESRRIE RIS BE Nl T4 be
accomplished usirga Gafely: NM/EdtBESNMdTvangfoDtion paaRbaxsressieneassettes suitable for

the cloning, transformati xpression. of.coding regions that confer the ability to. utilize sucrose in
the production of 3@3%0%95% %tose ¢ elﬁl\'/ﬁgttl'\?gs%pae @tﬁ‘éﬁ%%&%ﬁﬁ?@%@ﬁﬁ%p HB18%ectors are
those which are cBiegdtiblel Withetwp e Kitd Rirhs by S ISR EAA TEeRrgvi D Ow\erisedl, for
example, from 2 SHRAFRIT SAEDLE! PRnbaeiieRieRdd ol adibadglved phage), acosmid,

r : .
a yeast or a plant. Protocols for obtaining and using such vectors are known to those skilled in the art

(Sambrook etdl., $rLE=2, GARABNAbMYoP:BHIOUY TARNBIBIAGDINNLE S OSEDS. drive

expression of codpyeregigns &k HTQH@%I@&&%‘C@@WH@ the éﬁgfﬁd\h&ﬁg%ﬁ’fe@%“ are numerous and
familiar to those skilled in the ‘F‘E/{th Virtually anyécfromoter capable of driving expression is suitable for

use herein. For 5 XM R0 AN e R SRtk nide PuiRM e d cSaqugnce dis@amsestion control
regions may also tabldanved feonevatgrmgenes native to the preferred hosts. Optionally, a termination

site may be unnecessary; hqwever, it js.most preferred if included. For effective expression of the
instant polypeptides, nu?:fl,ré%tthsilg‘1 Fgaég\c;l%%%é’gp éﬁéﬁ)’gﬁ{a%ﬂg EOTfRRSS A% AUGHBBR ably through

initiation coddins tonededtEdeiprEisital Yoritescabimhbystidythatexipsessmrsigsalts in the formation of
the appropriate m%ssen%e)@ I%NA. Particul%lé%gfful are the vectors pSYC0101, pSYCO0103,

pSYC0106, and pS$€¢'0 S AetRl QPR [1d9 MPEAESN A 155y e AI0/AGRO,
described in U.S. RateASRBGESE H6Dfdmeatiss entiabetliemenis ¢hMasT xectaes are derived from the
dha regulon isola r sigll eumoniae and from. Saccharomyces cerevisjae. Each vector
contains the openﬁ%ég%%gﬁeéegﬁ%%ﬁ%ﬁg@?r ?QE@}@P ?(?‘fé%% gé’aﬂ'gﬁgg'%%lt%rth in SEQ ID
NO:49; encoded popESNBLIGREh B AR LENGHTH iRENAQ TIY N2 5D aytRjvBAjeR, and GPP2
arranged in three Ae ORERRS ide seque Of pS: )SYC0103, pSYCO0106,
pSYC0109, g@;]rd p%%agga O%?’GRQ g@?e@@rﬁ%ﬁﬁ%%ﬁﬁ%@%@%@%E ID NO:53,
SEQ ID NO:54, ar@$sPinNteight Maiexalldi:. fiermiiarenerisobéweequnscascusisgre illustrated

in 25the chart belgws ihesRiEfiK SR ERICRIEHBINBIBARELIAR WP J@@fqir&ﬁrﬁ%@q@conwined within
each "()" represent the composition of an operon]: pSYC0101 (SEQ ID NO:57): p-trc
(Darl_GPP2) in opposite orientation compared to the other 2 30pathway operons, p-1.6 long Gl
(dhaB1_dhaB2_dhaB3_dhaX), and p-1.6 long Gl (or?{?_orfx_or-RN). pSYCO0103 (SEQ ID NO:52):
p-trc (Darl_GPP2) same orientation compared to the other 2 pathway operons,



p-1.5 long Gl (dhaB1_dhaB2_dhaB3_dhaX), and 5p-1.5 long Gl (orfY_ortX_orfwW). pSYC0106 (SEQ
ID NO:53): p-trc (Darl_GPP2) same orientation compared to the other 2 pathway operons, p-1.6 long
Gl (dhaB1_dhaB2_dhaB3_dhaX), and 10p-1.6 long CI (orfY_orD<_orfW). pSYC0109 (SEQ ID NO:54):
p-trc (Darl_GBEA & brientation compared to the other 2 pathway ope REBUS201616185G|
(dhaB1_dhaB2_dhaB3_dhaX), and 15p-1.6 long Gl (orlY_orfX). pSYC0400/AGRO (SEQ ID NO:55):
p-trc (Darl_GPP2)\sewiegtierfistiquecompiateddestiatmithier tBgpeatmeyrogerons, p-1.6 long Gl
(dhaBIl_dhaB2_dhaB3_dhax), -1,61 Gl (orfY_arfX). p-1.20 short/long G (scrK) opposite
orientation compared to th%ﬁéﬁgg&éﬁ%ig%ﬂrgeg gbi{gkﬁg é@&rfi”s‘g?o%r%‘%?&&%tbée constructed,
they are used to triRERSIAh GppieipnaiicieshbalseyidniratioctinGB e cassmite 25containing the
coding regions intq\{eRéAsE BBGIRIWEL K OB EacATRlshediby known procedures such as by

transformation (e.qg., usm% calcium-permeabilized cells, or electroporation) or by transfection using a

recombinant phage virus'(Sat@irepressioodsby e skiirssiidheatdbabaay eeeinantained on a
stable plasmid in @é@j@,ﬁ@l.id@@mpEM@&mqg%m;@wmpﬁquﬂ@ed into the genome

of the host bacterium throu\gﬂ homolo&gus or random recombination using vectors and methods well

known to those skitse IR the SHE S REEHBRIYRE PUCSH BRYAE SANsHo8 #1aY 2 86HAM8H for genomic
integration of exprestitip. clisséitescampldditopdathe icelsinxemplifird reelisbavingrsiagle or multiple
mutations specificg|ly; eoi g = e p. ction of microbjal S products including glycerol
and/or its derivativ%é 5r§a/)si §%§| ’bgebu/g(}ga }é’e Ig%ﬁaﬁ%ggr%@?ﬁl éﬁért%&%r%ﬁ%é‘%d’%ﬁf& into
non-productive paiftiégssperceripgsiomsigifitan003alotitse: pressiteysrayniacmdidted to avoid
these phenotypic defigigngiss. et CLeall S af. and well known in the art. 10
A summary of some methods éﬂggggr?%gg iﬁ? %@g&%ﬁ?ﬁo&%iﬁ%@@%’%&ﬁ@lmethods for creating
mutants using radfatRMBP chieehigs Bigent? dre 1384, Sd8untSite B6Yothe7Sst. 3586, 56%example, Thomas

D. Brock in Biotec@o@pgyey@@'p&tgp}g@d%%%lé\é%rc&»}%o%o/s%:?uﬁdﬁp}g!% %9§§aosmauer

Associates, Inc., S7 Q{?eg%pd MOA., or De%gandg, Muﬁkt]nd 015V., /&Fc? 0Eiiochem. Biotechhol. 36, 227
(1992). After mutalgbfiedts Prafodecliréd ! fata e ATy $haca8dfod Rt ndhiay #sclected by a
variety of methodS6Rar8¥) 860680, I90%0L TRITERGY BB%IeHvE r5tadenized arllnade selected for

the ability to prodyc desired product or inter iate. Alternatively, selective 20isolation of
mutants can be ptéﬁ%gqﬁ/%éd%%ogr%V\‘/ri}n%r%St}ﬁﬁt%%Wéjar}ggrblﬁ’l’éﬂﬂﬁ@ﬁ’gmgﬁmé%%@’%here only

resistant colonies isal@devlofrdidtfoaznodmhutant selection are highly developed and well known in
the art of industrial micsabjQl i ; . k, Supra; DeMancilha et al.,,Food Chem. 14,
FFH?JQ, i rﬁ%ﬁ@é S%@Sﬁﬁé%g?ég%nb% ek é’ 31981%&1% %éegwgé%(on substrate.

313 (1984). 25Fermentation media in the preserit invention compris
Other carbon sub8t&teatidecrease)iaes sisalaseaibrrsinmbgrasarbplpredenttions imtaddition to the

carbon substiate, gofdlabladRea g HoaMEede egRiuns: O g BBl gl minerals, salts,
|

cofactors, buffers and other 30components, known to thoseskille the art, suitable for the growth of

the cultures and profiETRIARIh S himwehsntvay nde sshiyaorlmtdiorson efagpeerol and its
derivatives, for exafpterdsaipropengeialicRatisbasritaBEm &g Qivaniodnad salisspgd/or vitamin
B12 or precursors thereo{ inbpro ucti?n fl,%-groRanediol. _

given site, but ¢o not affect the functional properties of the encoded

protein are common. Substitutions are defined for the discussion herein

25 as exchanges within one of the following five groups:
1. Small aliphatic, nonpolar or slightly polar residues: Ala,
Ser, Thr (Pro, Gly);

2. Polar, negatively charged residues and their amides: Asp,

Asn, Glu, Gin;

30 3. Polar, positively charged residues: His, Arg, Lys;
Large aliphatic, nonpolar residues: Met, Leu, ile, Val (Cys);
and

21



Adenosyl-cobalamin (coenzyme B12) is an important cofactor for dehydratase activity. Synthesis of
coenzyme B12 is found in prokaryotes, 5 some of which are able to synthesize the compound de
novo, for example, Escherichia blattae, Klebsiella species, Citrobacter species, and Clostridium
species, whil®BtHER&&&H berform partial reactions. E. coli, for example, cA§it$ab@atdhe corrin ring
structure, but is able to catalyze the conversion of cobinamide to corrinoid and can introduce the
it)5'-deoxyadenosyl group. Thusl érielkaromaiic theidvethaPa&oBynzime B12 precursor, such as vitamin
B12, needs be profaﬂglgdérbgd&g)lii fp{ﬁ@ Ions.: Vitamin B e added continuously to E. coli
fermentations at a constant rate gr stage ag%(?'(%%r%? i eew%%%ggﬁﬁg}% 10N 0 Egﬁym‘%% , Or may be
added in single orifSHBHIbEIPE aRAdonLIRBNRG BnatheiiieBl hyidradtietitoesisuansformed E. coil
described herein, {bizRQueRIAG B R RRAGHHIRICAEARIR. AL da RV gaRMIEL B8 Dlosynthesis

will also be suitable production cells and the addition of vitamin B12 to these bacteria will be

unnecessary. 20T9piRaIRHBAEk IR §RaRH Whish isidtdnirubsEpiremiaRanedium containing

sucrose. Examplescfasivisabl igudhetigdpiramtiereincrasaspaee semmpegiabymeepared media
such as Luria Bertani ,SLB) broth, %abpuri%j%%axtro@%?m broth or Yeast medium (YM) broth. Other

defined or synthetfe GARURNREFTEY § M HROFBEEHGEpTi AR MR UM for growth of the
particular bacteriuangivilhbg daromiscblyesexpeoterl skiltecdncde arhofionidrpliglogic: fermentation
science. The use Qﬂﬁ!{’tg dula tabglite repression directly or indirectly, e.g., cyclic
adenosine 2':3'-m§{10p o‘sp’;ﬁgﬁé@ %tgigé%%’o%gé%écﬁ)%c%a re‘%%%tvéﬁ C§ Fggg‘ﬁ&rﬁ@?\tgaq 8 ilarly, the use
of agents kndvn 30eoNreouian endErigie nelivitdid(e.gf irethpteivlogEegulkaytesd dsenhancement
of 1,3-propanediohgrogEligR- AN DL GHA ERMY ARG ppifair as an altemative to genetic
manipulations with 1,3-propanediol production strains. Suitable pH ranges for the fermentation are
between pH 5.0 to pH 9.62@hefdsHhwecssginediisaiipisaisayahavitiiiiaihsoraition. Sildactions may be
performed under aR5Q4HC 2RNOXEIAFANARORICrERKIERDT ERRSHIENS AN ) Fenuisamas of the

recombinant bacterium. Fed@)éaftch fermentations may be performed with carbon feed, for example,

carbon substrate, Rt Sr MATEo¥eR Sl RRATHRBR 16CPEBIRARGRR} SYBHAEMY. Classical batch

io fermentation is sircizseskqystamsdrexsmpessea pystien-okitomed WRdsRehaLthe Brginning of the
fermentation and | t subject to artificial alterations during the fermentation. Thus, at the beginning of
the fermentation, ﬁs?gffﬁs&%ﬁé%%gﬁé%é?w Flhe géir’&ﬁ%a%ﬁé?rﬁ e§ f¥fnentation is permitted to
occur adding nothing to tReesgesrhsLisTippically s moves verc!dia ks fesgreatdsion iseiakstantith respect to
the addition of CafRoRFRN e, mgta%aagfg At e anm%%%ﬂ%[%!g&ié%cé%fsu%%‘éh as pH and

oxygen concentration. In batch :)/stem_s, the meta ' lomass Compositions of the system
change constantl?{fab'@fstifRactiiensicada e niclerlissesewrnne sdite cudessaddlls zo moderate

through a static lagzphaseidspbisbuarendh. ladbasernddnalicie Asiatiggapnrhase yhere growth

rate is diminished or halted. If untreated, cells in the stationary phase will eventually die. Cells in log

phase generally aRERESIGAIASRICH iRd iR MUGIeH iR SaBHESTERS BB AMAR)E Pt mediate. 25A
variation on the staagiakshbatebarystiersrsiihavioet fhstehsy sienmutricBaigiRimeniation processes
are also suitable for use herein and comprise a typical hatch system with the exception that the
substrate is added'in ﬁ%?gﬁ}i%%a@%%‘:% s fb%eﬂg) é?éé‘s?rﬁgoq%tgﬁﬁ \WSEfERS%re useful when
catabolite represdiagisats repanibit teeainetabolism of 30the cells and where it is desirable to have
limited amounts of substkate | %ﬁgl - Me e 0 actual substrate concentration in
Fed-Batch s%/%tems is dié‘l_cu t%&lgfﬁ.s t er%%egjs%l{’r]n%@%%o#t' e gg@%}ﬂ aﬁeséf%%%a%% 8f measurable
factors such as pihaligseigaccemiirarrmepatitiprssinoread westeneses such as CO2. Batch and
Fed-Batch fermerygfipprpmie Epmg‘ﬁﬂc?é&i&\éegéﬁl@mérbm?g%é@fﬁfﬁ%fﬂ/%'@ﬁd@ﬁ% fund in Brock,
er

supra. 5Continuous fermentation is an o'aﬁen system where a’define mentation medium is added

continuously to a BRYYESPISIERIEsRS RiReLRb iRt n@listen AidbrpeRAaSR DE®ERNUItaneously

for processing. CerfiledorisriersigriatipRanperely meHiedasstnieHEE G A8ORHAA high density
where cells are prima{gﬁcirélogg)hase gro_!l\éth. 1000%?#0%5 fermentation allows for the modulation of
one factor o' any SSRBEAEPRLLRE HI9PTHER SHRTYRSWRh/OP ENBFRGHRGE SHEERRRon. For example,
one method will nS&atam Eobimitischulyi®nF swthalasthiel carBan. sQuE403-4lqgendgvahat a fixed rate
and allow all othe ter d .In.other ems, a number of faciors affecting 15growth
can be altered coéﬁr@é@éx’s}y‘%ﬁﬂ%%% %ﬁ?ﬁﬁé&%‘f@%ﬁ%‘éﬁ&%&“ Bf] ﬁ%estﬂFgllbﬂir@ 8F the medium, is
kept constant. Continuous systems strive to maintain steady state growth conditions, and thus the cell
loss due to medium being drawn off must be balanc:e‘;zd2 against the cell growth



rate in the fermentation. Methods of modulating nutrients and growth 20 factors for continuous
fermentation processes as well as techniques for maximizing the rate of product formation are well
known in the art of industrial microbiology and a variety of methods are detailed by Brock, supra. It is
contemplatedtR2CIREPeEent invention may be practiced using 25 batch, ¥6d/B8H86%@8htinuous
processes and that any known mode of fermentation would be suitable. Additionally, it is contemplated
that cells may be imdneiligksiines isubstesisans ivbolerct matdlysty aedtfulecisddptigementation
conditions for progyclianeef glyger, @g‘%gl SHfeNel lyatives, s P FR WEal (0 anediol. 30In one
embodiment, a process for makingé glycero%,glg-hpﬂ)%o% (?1%%%%%? /or sp%f??/é?rno%&%np%nic acid from
sucrose is providd¥oTeRYBrovEBS eenfptiseRurledigpsenceantemgarespetiiitant bacterium, as
described abovedﬁg@%@f@é@cﬁl@%r@%’é’é%@%r@%%lgﬂaéb/n'ﬂ@%\(%“ﬁ&[@&@@g%%Ejg-ifoi)an?dl%"
ods known in the

and/or 3-hydroxypr§Eio,nic acid produced. The product may berecovered using me

art. For example, S8R9 hRRAHECSr fieimh Tihers Sheeim iHeiliention dedrifugation, filtration,

Sdecantation, or tisalikesrhhemridiesidusidnsy dmispatediram thgdaumaniationyaadium, which has

been treated to remove solids as described above, using methods such as distillation, liquid-liquid
ISy SRR IOPRAGE HIBRIEAMAL Radion. SR AUGSALFIGEHABH & further

extraction, or membrane-based Separ
defined in the follol¥iri§ Eraaspesy baheattdseammaldisttod prabénese BXRMpledewile indicating

preferred embodilggfétiﬁ %f Qﬂ-' pH : | of illustration only, From the above
discussion and these Exaréplé@gne%%ﬁ?g(% %a:ﬁgﬁ%@% ffg]gs”czsé??a%ﬁefﬁgr(axgs%htial characteristics of

this inventior fand™wa@islinglkparisal Sreniahpospon’ afd seopeotits sefj wenrenedmpasiEris changes and
modifications of theiuantie o daRNLAQY aHOMS %Miﬁ%ﬁ’&‘?&%gﬁ@%ﬁ?ﬁ MELHODS

20Standard recombinant DNA and molecular cloning techniques described in the Examples are well
known in the art af8SAPEFSINBERTS B8 FRAEBRC., ERtstistantspaatioationaieschemiiecular Cloning:

A Laboratory Mangsiishetsl Sniadabiarbed habrisiasy SRerfs: e Ud eripddarinsr(1989) (Maniatis)
and by T. J. Silhav £/I L. Bi%nn n‘;é]df—%. W.ﬁS Enquist, Experiments with Gene Fusions, Cold
Spring Harbor Laﬁ%? w0, C %%ﬂ PORABLORY VY (6254l 16 S6BepNEeR2%tal., Current
Protocols in Molecetar@ioggipubabynGrearedh ublsbiig:Assac parsbMbeydiesseiease (1987). The
meaning of abbreX@&i?é}?'CE'S% rf Un? sﬁ:égﬁ%wegn 30 secgzﬁ(i%)?min" means minute(s), "h" means
hour(s), "nm" means nanome?er%, éé means %lgr(ﬁ)]ﬁ%?(ssfl R npé%ﬁgt'milliliter(s), "L" means liter(s),
“mM" means millimolar, lele_ fﬁéﬁﬁ‘gmm@?aﬂﬁw@grﬁuﬁ@e‘_pglbtiuesm_s betregram(s), "bp" means
base pair(s), "KbpsaBegReedbASE AREld LN fRFans BXALLANIRELBNMIR, YUEEC means

American Type Culture Collection, Manassas, VA. Media and Culture nditions: 5Materials and
methods suitable RSHAE Wieetianed BrrnqolviratishereriptionurEerasamslisvsion in the art.

Techniques syitabbsfeicuss INReeYavdne xaspalas BramBe-frmhasisrig i Magual of Methods
for General Bacterioﬁ%xﬁ(l?hilliﬁg %erhardt, R. G. E. Murray, Ralph N. Costilow, Eugene W. Nester,

Willis A. Wood, NG¥IORRriR§ BREGE ROBRMINEN AN REeACsA dBei¥y TBIMdIBRIbiology,

Washington, DC. h&9dijromay TiakeasdoBsotitéd Binirshaslo o clrxdhnakpt Industrial
Microbiology, Sec ditio inayer Associates, Inc., Sunderland, MA (1989). All reagents,
restriction enzymgO(sy rﬁﬁ%rﬂ%@?&&#ﬁ&ﬁ%@&%& t%%qa%{ﬁﬁ’? &d' ?‘Rﬁfﬁ%ﬂﬁ&%@ of bacterial cells may be
obtained from AldeRtoMmBaDhmgidalugvitehitsting, ) BDsDimifitasion Systaihad Spsks, MD), Life
Technologiess(Rogkyille \ M), Ne Eﬂg& : %l ly, MA), or Sigma Chemical Company (St.
Louis, MO), unless othernwisgsbe‘g%‘ie . ?eﬁlq%, L%%%‘gg@(}/t%hi) medium contains following per liter of
medium: Bacto-tryptone {20 §nBaetiejedstedntedet 206y renlitaor (LBightREe Sepptaoents were
added as describedingherfunennlenhalfs U RISIHRBS RIS RIFHHIRHIF S0 belpsg hey were added o
the medium. Molecular Bjology Techniques: Restriction enzyme digestions, ligations,
transformations, &Yd7EHTSds for agarose gel electrophoresis were performed as described in 25

Sambrook, J., et al., MotecgtantelonitgisAd-almuateaylanieabapasrner BeiiamitePideSPring Harbor
Laboratory Rressé%9r89€%)ii)lr?owneéa e Chain Reacti(\)FsmgﬁCst i‘\':bggni es were found in White, B.,
PCR Protocdls: CUrent Matiodsand A3 ieisROVEHa g f% 3) NGRS Bress Inc., New York.
NY. 30EXAMPLEstgReccentuinaist EolouldComaicanio grBra ativa SuysrpserMetabetisteenes The
purpose of this Example: \Was St r inant E. coil ,strain.containing putative sucrose
metabolism genes from Pseu or%%%agé %@?é%%%%%ﬁ%%ﬁ@{%ﬁ% &hd %”E{,?Hg%e ability to

produce 1,3- propanediol (PDO) from sucrose. P. fluorescens Pf5 genes lacY (SEQ ID NO:23) and
scrB (SEQ ID 5NO:25), which are adjacent genes, aBg the promoter region upstream of



1215 gene lacY were obtained by PCR amplification using a high fidelity polymerase, PhusionTM
Flash (Finnzymes Oy, Espoo, Finland) using the following conditions: 98 C/10 sec; 30 cycles of 98 C/1
sec, 63 C/30 sec, and 72 C/30 sec; and then 72 C/5 min using genomic DNA from to P. fluorescens
Pf5 as templat@ AP HE btimers set forth in SEQ ID NO:56 and SEQ ID NEECSAS2011/A¢9246enosine
nucleotide ("A") was added to the 3' ends of the 3063 bp PCR product with Tag polymerase for 10 min
at 72 C. The PCRiprdéitith wagugonednatocaBa DrTioR @@itintétragtviiyCanglragdy 6agisfollowing the
protocol supplied iyl yehch: Al ABRIBImAIaN Rl Eofol S FRRIA Ml gen with selection
ated. p % e

for ampicillin resistance, plasmid DNA was isolated. The presence of the inser A was verified by
DNA sequence arRNSI8COME xshialinsieetpasHish POPO P esc BB rswaayttensformed into

E. coi stran flab 28eARXCR4ADIAGRIG: GRnETAlR A BMERRA o AalialRigAIRId withou inserted

DNA, named "pBAD-TOPO ctl 3-8", was also transformed into E. coli strain TTab pSYC0400/AGRO to
generate strai PIﬁ@ﬂﬁ@tséj.%N?Qt#ﬁ?ﬁ”ﬁ%%‘?ﬁ%ﬁ@@fﬁi@é@?d%ﬁ@iﬂ@fs%in, was

25constructed as taloprssSirithtobnasaaneraiedhy detriismel the AliR grnedipnpgtrain IT aldA,
described in U.S. P&tﬁ}nt[ % 7 Bgl 558 fExam le 17%. riefly, an aldB deletion was made by first
HELFRET y

replacing 1.5 kbp 8 SISTSrelRBRY € ‘ﬁ%%%?fé%‘s%ﬁrgﬂﬂ@ ERATSMRIFRT cassette
of the pKD3 plasntiss(Ratsenkt pdi/\amatatifRront SRdéatbiAiadiGThd G AR 56645, 2000). A

replacement cassettg. Ifi I rimer pajr S D NO:58 and, SEQ ID NO:59 using
pKD3 as the temp%t%&%gerﬂg%ﬁ%rs gﬁ%ﬂﬁﬁ%‘%@%ﬁ]tgﬁs@% 86 Of RBMTD gjmgstﬁg%‘-nend of aldB
and 20 bp of HomBleglGeseR I PrankbSRaENG BY caitainscidres hanwtmgpezthe 3' end of
aldB and 20 bp homelerYel9 RKHRJT R GBJRRALCE Yse 98RYEH e ted into
MG1655/pKD46 comp‘ge%n?cells (U.S. Patent No. 57,371,558). Ii?eggrﬁn ant%trfg}lér?‘se%@re selected on
LB plates with 12.B'HBACHAaHRanTpIERRiers e dauafn aefeta B ayeresses ibanfirhed by PCR,
using the primer pein Sfpes!B NMAHOARY SEQIRMENG LefEnawils f¥pessicainave a 1.5 kbp PCR
product while the recompingnt strain gave a characteristic 1.1 kbp PCR product. A P1 lysate was
prepared and useli™ 28?6 Fove the mutation to the TT aldA strain to form the TT aldAAaldB::Cm strain.

A %hlsolgzml%hﬁnci)cgl-resist‘éﬂ‘\trxdnrt?u\iag sda@t ckncbbt_ A gemmt?grﬁﬂgymhl i m@rﬂgm}ar :oair StEQ ID NOI:<6O
an : 3 e mutation was present, chloramphenicol resistance marker
was removed usingeﬁnjﬁ\gﬁé%a%%ﬁggea@aﬁgnl&% L ?T‘W%ﬁ%@y Eﬁ'ﬁﬁjg)%‘%egﬁa(é?e nab. Strain flab
was then transforidbldsbsSveOivooiaGRYistetortivie SEGNPsNQues)edestuitiag in U.S. Patent
No. 7,524,660 (E A1 straip 0 s_described in the cited
references, strain@pat??s g%JI_eﬁfgagévgég?ﬁgﬂc%?@g%é%%é(ﬁ%%%%gﬁ gé%ﬂ% %%Ennt%ining the
following 20modiffSibRery signalsterrabigiok 2fRAINBEIRNARrotREUNGABERA, qor, ackA, pta, aldA
and aldB genss; upisadladan vhebly sleriiiioPByaNEYHRIsRR seRAifayryegulation of gapA
gene. 25 PlasmldéoF?YCMOO/AGR,O contains r3ene,s encoding a ggcer(,)l production pathway (DAR1
and GPP2) and geHESBSd0giAg Aty &lerle ?8%‘%@8*%#@%5‘8 et el ity flifor (dhaB123,
dhaX, orfX, ortY), msouedods a gene encoding a fructokinase (scriK). 30EXAMPLE 2 Production of
1,3-Propanediol from SUﬁl;g %r%h‘e u%%)?s? f this %arrt]gl%was to demonstrate that an E. coif strain
comprising the putative sUCTO86 matab |§rﬁn§$ﬁje§ef h B IRBASHRARACRRIBUEEIR 3518 (ATCCO
BAA-47FZI)D\6v§2L%S4ib®ﬂ§@memzae&ug@se;iaid pmmjﬂagméapwﬂaaedielf@a@);mjd»%é@erﬁl.lel.l col/
strains | p .grown qvernight in.L-Broth, Miller's
Modification (Tekr%ovg? Ha h%ﬂ%%‘i%%g&%ﬁgg‘ %?éf%o%or%rg?iys%%% éw%" yan and 100 mg/L
ampicillin at 33 C SPHiBSeSearenRaewhenUssdcepRidethrifentire fraskaraessiapttiiatensity of 0.01
units measured 2508 AOB G 1B MR B ERKEG el Hogs ReofehLpupplemented

with 11 g/L sucrose. Vitamin B12 was added to the medium to a concentration 0 mg/L. The

cultures were incFOREY 9f 818 ErRMP ISR KEAPESeoHETERS 8aRORITAP U NREdHR the

concentrations of regeiassty yeaEcydn SseraRAnesivkErRb iR HistBFOtaIsigtermined by high
performance_liquid chromatpgraphy. IsChrom raphjc separation was achieved using an Aminex
R e R S N

HPX-87P cofﬁmn?ﬁgﬂgd, 3?,”&&}?% ?ﬁc&ﬁ%l@%@&Ia&i‘s”l‘f‘lled-deionized water
at a flow rate of Odpentliyitirdwed setiblemadiréetypar atdire a8 S Go BlatedgamirAadsvgetg quantified by
refractive index d | I er t rd prepared 20 from commercially
purchased pure c%%%%@?g%ﬁ%’l\(?egyrtﬁoﬁ&n%v%r?%%%ggﬁggor?g %ﬁﬁb@?%‘?ﬁﬂ%ﬁaﬂedium. Retention
times were sucrose at 12.2 min, 1,3-propanediol at 17.9 min, and glycerol at 23.6 min. E. coli strain
PD02241 with the putative sucrose metabolism 25 %%nes from P. fluorescens Pf5 metabolized all the
sucrose in the medium (0 g/L remaining) and produ Ad 2.55 g/L PDO and 2.83 g/L glycerol. The
control strain PD02242 was unable to metabolize sucrose (10.7 g/L remaining) and produced only
negligible PDO (0.06 g/L) and glycerol (0.01 g/L) under these conditions. 30 EXAMPLE 3



Recombinant E. coli Containing Putative Sucrose Metabolism Genes The purpose of this Example
was to construct a recombinant E.  coli strain containing cloned sucrose metabolism genes from P.
5fluorescens Pfb. The plasmid pBAD-TOPO Pf5 cscB&A 3-5, described in Example 1 was
transformed M8 E1¥0iF¥tain FM5 (ATCC(r) 53911) to generate strain PDPEBES20M 160236 plasmid
without inserted DNA, pBAD-TOPO ctl 3-8, was also transformed into E. cog strain FM5 to generate
strain 10 PD02350e@0Rdé Stiaiasie Do2ghSreend BRORBSE wegmynoRMAavernight in LB (Luria Bertani)
medium containing 100 icilli I t%? ,%}e cultures were diluted 1:50 in LB
medium containing 100 %ﬁﬁf%@ﬁﬁﬁ}bﬁa&%%ywﬁg%&g@ %L#I h%%?isr?gl'li?ecsg '%%?%Haég iscultures
were diluted 1:10(%%‘1}5%}1@61"‘5%’65@3@19@ prdermdraenbatandrpliuby ipusehdwedkrom Growth

Curves USA, Piscatanaich I it MARS anigmahiseals) Ckpeyen Fallhagy B, ) containing
ing.

10 g/L sucrose. The cultures were grown at 37 C in trclgécate with Continuous sha ptical density

was monitored. AFSPHIRHESIdasReT HARQIRIREA, TRid oRridas bRy oY Yhid 88902355 culture was 0.584
+/- 0.004, while therapsicahteiositnefibesRPO A3Hk 6oiw eovwasse- QRN aHL . At o khpREfRSUItS
demonstrate that t e c%éao}n%rain was unable to grow with sucrose as sole carbon source, while the
strain expressing > HOTEELERE Pf5 /acY and scrB was able to grow with sucrose as sole 25carbon
source. CLAIMS What i$¢Hhed peitymerask éhsércoeabtiviitibactesiunygemprising in its genome or on

at least 5 one rec inar - (a). ide. nce encoding.a polypeptide having
sucrose transport%wc%fa ﬁﬁﬁg&i}%@&ﬁ%ﬁﬁ%@@t 3@%“5653%5&5%1% ?tﬁsed on a
Clustal V method 8% ahienetive sydesdiiedin Emaniiatusdiostementse deraat {8 in 10SEQ ID
NO:24; and (b) a nygleafijaiseauanresaFRIEBORRIWRERIGE ARG SHERRe dhlialase activit, said

polypeptide having at least 95% sequence identity, based on a Clustal V met of alignment, when

compared to an affP'SEG UV EnEread BeLsinias 05 bredrmealerasenhareianegaied ¢b) are each
operably linked toidhetsarperatureckiiier enrPEsrRASy i eIt ik esermbinanhacterium is

capable of metabalizing sucrgse. 202. The recombinant bacterium of claim 1 wherein the nucleotide
sequence encodiﬁ&ﬁﬁf‘%ﬁfp HEEARA YR RERRS R ARIGrES IcaRify RYR%t least 95% sequence
identity, based on BLASARprasthidt @f ‘aligtoricstawbrinconpaigsbinA Sugieptidasedquence as set
forth in SEQ ID NQ. 5 3..Lhe recombinant bacterium of claim 1 wherein the nucleotide
sequence encodir% t @ c%%%%t? %t r%a'{?/iﬂa uacrgrfetp}?y%%ité@e”&%ﬁ%ﬂlﬂmsgz}aﬁgéﬁ g%jsequence
identity, based onuBUAISTNthécioia of citigriatatty laatrsodgubitdAdragmietestigusequence as set
forth in SEQ ID NOEZRerd may beTAIRIAEADBUARREIILIL S SRlE Lt comrising in s
genome or on at least one recombinant construct, a nucledtide sequence encoding a polypeptide
having fructokinad&f 2R RiiRg Sequescenhagsitsintplepior RamenessininEarhetioulae polypeptide
having fructakinass aeliviie hesdtiuBrssPBIaEEEenes IIAlINeRRSSHON e, Shisial Yymethod of
alignment, to an aminp acid sequence as set forth 5in SEQ ID NO:32, SEQ 1D NO:34, SEQ ID NO:36,
SEQ ID NO:38, SEBCE)%FH%, P HYBAESIE e tSNBVaLMR SRnaD A PEbINed 6. The
recombinant bactériorm wiiglaeneehsidietiein #idopaly pepitie BainediusteKiegREtYby, has an amino
acid sequence a%%%%é‘g{éh ifiri{t)osaEc%I‘D NO:40. 7. The recombinant bacterium of claim 1 wherein
said bacterium is selec eoﬁ om the group consisting of the genera: Escherichia, Klebsiella,
Citrobacter, and Aerobathertebn “gergetitady edtensbihardetsacténiz pradedlaiol Zhahgirejn said bacterium
is Escherichia col : j j f clal wherein the recombinant
20bacterium%rodrtwj%rgsc,j ii -Eﬁ)%ﬁt)%%l%?l I%ﬁ?gﬁé%@hl@ ?gi%Brpgé%nn%ngé%_ 10. A process for
making glycerol, I78igk8Panediol and/or 3- hydroxypropionic acid from sucrose comprising: 25a)

culturing the recombinantgagifiti@cohtianP iBilie RiseaRMOLPUSHSALARH of 1) oPtionally.

recovering the glycerol, 1,3-propanediol and/or 3- hydroxypropionic acid produce
CEN5301WOPCTM§%W@.F§$%MS of séquence, e.g., by chemical synthesis or

by the manipulation of isolated segments of nucleic acids by genetic

30 engineering techniques. "Recombinant” also includes reference to a cell or
vector, that has been modified by the introduction of a heterologous
nucleic acid or a cell derived from a cell so modified, but does not

25



<110> JANSSEN BIOTECH , INC. <120> SERUM MARKERS F OR IDENTIFICATION OF
CUTANEOUS SYSTEMIC SCLEROSIS SUBJECTS <130> CEN5301wOPCT <140> TO BE
ASSIGNED <141> 2011-09-27 <150> 61/387580 <151> 2010-09-26 <160> 83 <170> FastSEQ for
Windows Ver8i8#4 ¥ %31b> 1 <211> 277 <212> PRT <213> Homo sapie RS BASBS 106ME6Val Arg Leu
Pro Leu Gin Cys val Leu Trp Gly Cys Leu Leu Thr 151015 Ala Val His Pro Glu Pro Pr_o Thr Ala Cys
Arg Glu Lys Gin T¢nteu 33586 HésksioBar Gia QiscCysdar lb;ena&lyr@@ind%m;ﬁbl@@htys Leu Val

P 505560 Ser Glu Phe Leu
ii?)o'?r?r ?’?{) x,ﬁ cAi%;g é%’p_lg'#ﬂ H%%Ehﬁfp%@ {?1 p?“%é%@é n/él%-é’? E %ﬁf ﬁg‘?ﬁﬂ ,&gﬂ 'Leu Gly Leu
Arg Val Gin Gin L‘F@@Tﬁ'WBQQ@Q@@@L&W&WWﬂt@g:yst!’rtbmt@y:h@hat@ImﬁlanTrp His Cys Thr

100105110 Ser GlH:Ahekiis-Glu Ser Cys Val Leu His Arg Ser Cys Ser Pro Gly 115120125 Phe Gly Val
Lys Gin lle Ala Thr Gly Val Ser Asp Thr lle Cys Glu 130135140 Pro Cys Pro Val Gly Phe Phe Ser Asn

Ay _ &

Val Ser Ser Afa Phe Glu 1% €7B8 5(PE05AR0 ) SRS TRX TS SIeN CoasBIct'hr Lys Asp Leu Val

Val Gin Gin 165176a;ﬁﬁﬁ¢ecaﬁ¢tfmﬂsaohmr&tr iR MrRbYRIdEn CONA 8 A0SR, AFg Leu 180185190

ly lle Leu Phe Ala lle 195200205
Arg Ala Leu Val VaI ” grc': ealrl;%eP %ny%greﬁa A recombinant construct comprises an

artificial combination of nucleic acid fragments, e.g., regulatory and coding
sequences that are not found together in nature. For example, a

10 recombinant construct may comprise regulatory sequences and ceding
sequences that are derived from different sources, or regulatory
sequences and coding sequences derived from the same source, but
arranged in a manner different than that found in nature. Such a construct
may be used by itself or may be used in conjunction with a vector. if a

15 vectbr is used, then the choice of vector is dependent upon the method
that will be used to transform host cells as is well known to those skilled in
the art. For example, a plasmid vector can be used. The skilled artisan is
well aware of the genetic elements that must be present on the vector in
order to successfully transform, select and propagate host cells

20 comprising any of the isolated nucleic acid fragments of the invention.
The skilled artisan will also recognize that different independent
transformation events may result in different levels and patterns of
expression (Jones et al., EMBO J. 4:2411-2418 (1985); De Almeida et al.,
Mol. Gen. Genetics 218:78-86 (1989)), and thus that multiple events may

25 need be screened in order to obtain lines displaying the desired
expression level and pattern. Such screening may be accomplished by
Southern analysis of DNA, Northern analysis of mRNA expression,
immunoblotting analysis of protein expression, or phenotypic analysis,
among others.

30 The term “expression”, as used herein, refers to the production of a
functional end-product (e.g., an mRNA or & protein [either precursor or
mature]).
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Leu Leu Val Leu Val Phe lle Lys Lys Val Ala Lys Lys Pro Thr Asn 210215220 Lys Ala Pro His Pro Lys
Gin Glu Pro Gin Glu lle Asn Phe Pro Asp 225230235240 Asp Leu Pro Gly Ser Asn Thr Ala Ala Pro Val
Gin Glu Thr Leu His 245250255 Gly Cys Gin Pro val Thr Gin Glu Asp Gly Lys Glu Ser Arg lle Ser
260265270 VFEHX1E3Alg Gin 275 <210> 2 <211> 1170 <212> PRT <2RGH¥$aHbG060235
sapiensCEN5301WOPCTCORRECTEDSEOLIST.txt <400> 2 Met Ely Leu Ala Trp Ely Leu Ely Val Leu
Phe Lew Met His Val Cy$"s s Blyctiucedhniegritepfoeidihg Sen ElgiElycAs@Asn Ser Val Phe Asp

202530 lle Phe G'é'xb?@sgieﬁ %B(“é&é%ﬁé}@%@%sﬁﬁy ﬁcﬁﬁgg%% Oé_g?é %}5";%85{% %%L S Ely Pro Asp

Pro Ser Ser Pro Ala Phe Arg lle Glu Asp 05560 /£ eu : / Sp Lys Phe GIn
Asp Leu Val Asp 68 ¢ iSOpaRLion ol inaelespeigs By Peickpaplie oL eyete el Arg Gin

859095 Met Lys Ly diartAsthBtlel 58 e8I bR GHA B A SR AN AZINSELR ser Ely Gin val
Phe ser Val Val Ser Asn Elé/?tLys Ala Ely Thr Leta 115120125 Asp Lea Ser Lea Thr Val GIn Ely Lys GIn

His Val Val Sér vAN8ING'96e3 58 Rane MdhekansieaiLmyise) i Teieje asid g6 Thr Lea Phe val

145 150 155 160 Giotétutdaredl Alatfaliuces RUUteAs&un deltblyaiReb G AR 65170175 Ala
Glu Lea Asp Val P n ser Val Phe Thr Arg Asp Lea Ala 180185190 Ser lle Ala Arg Leu Arg lle

lle Gl [
Ala Lys Ely Ely VaH[ %‘ssgo S8 Eé‘n%@“f%%ﬁﬁd&géaélﬁeéﬂﬁﬁéﬁfﬁﬁﬁ@% AR RIRRY al Phe Ely Thr
Thr Pro Glu 210215220 caspeitedisnsaringsn iysdiyacic iBenset ey Th Seovbliea Lea

225230235240 T RA SRR 78RN YBhLALES MR- 3R SRIEIR AlR S LNGE245250255

10 “transformation” or “transduction” and includes reference to the
incorporation of a nucleic acid fragment into a eukaryotic or prokaryotic
cell where the nucleic acid fragment may be incorporated into the genome
of the cell (e.g., chromosome, plasmid, plastid or mitochondrial DNA),
converted into an autonomous replicon, or transiently expressed (e.g.,

15 transfected mRNA).

The term “*homologous” refers to proteins or polypeptides of
common evolutionary origin with similar catalytic function. The invention
may include bacteria producing homologous proteins via recombinant
technology.

20 Disclosed herein are recombinant bacteria that have been
engineered to utilize sucrose using new sucrose utilization genes from
Pseudomonas fluorescens (P. fluorescens). Specifically, the recombinant
bacteria disclosed herein comprise in their genome or on at least one
recombinant construct: a nucleotide sequence encoding a polypeptide

25 having sucrose transporter activity, the polypeptide having at least 95%
seguence identity, based on a Clustal V method of alignment, when
compared to an amino acid sequence as set forth in SEQ ID NO:24; and a
nucleotide sequence encoding a polypeptide having sucrose hydrolase
activity, the polypeptide having at least 95% sequence identity, based on a

30 Clustal V method of alignment, when compared to an amino acid
sequence as set forth in SEQ ID NO:26. The nucleotide sequences are
each operably linked to the same or a different promoter. In some
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Asn Tyr lle Ely His Lys Thr Lys Asp Lea GIn Ala lle Cys Ely lle 260265270 Ser Cys Asp Glu Lea Ser
Ser met Val Lea Glu Lea Arg Ely Lea Arg 275280285 Thr lle Val Thr Thr Leu GIn Asp Ser lle Arg Lys
Val Thr Glu Glu 290295300 Asn Lys Glu Leu Ala Asn Glu Lea Arg Arg Pro Pro Lea Cys Tyr His 305
310 315 320 K&y 81EIn Tyr Arg Asn Asn Glu Glu Trp Thr Val Asp SeP€ES3058808385 Thr Glu
Cys His Cys GIn Asn Ser Val Thr lle Cys Lys Lys Val Ser 340345350 Cys Pro lle Met Pro Cys Ser Asn
Ala Thr Val Pro AspiblydBhe@ystBe 58608565 apt tarciekia aeschye Peodb ercdapaigingla Asp Asp Ely Trp

Ser Pro 3703753 T Iy lle GIn 385390395400
G(Ier: A:g Ely Arg S@ég%%épgs%ﬂea QJ § Egxgé%))égé?[eé%gsggfg%@i%im ser Val GIn Thr Arg Thr
Cys His lle GIn Glu Cys R&j§aljs pegtibasiaraiosuss inysetanssp IgrEDy the r8eprHis B Ser Pro Trp

Ser Ser cys Ser 43a44044givabdd Eé@ﬁ'bﬁéﬁ@@'&‘(%@%ﬂﬁﬁ\f@d'%Ad%eé—ﬁ%r%so/f\ Ser
450455460 Pro Ser Pro GIn met Asn Ely Lys Pro Cys Glu Ely Glu Ala Arg"Glu 465470475480 Thr Lys

Ala Cys Lys Lys ASHIR18’ Eysmsdriian FPE(?W%WMB&@@W@ Ser Pro Trp Asp lle Cys

Ser Val Thr Cys Ety(ﬁ;l%ﬁjyN@:@@OEQM@JDSI-QM@%A@UM&\&@?“ ewkiedhr Pro Gin
Phe Ely Ely Page 515520525 Lys Asp Cys Val Gly Asp Val

ENS3 OsEOLjsr.txt
Thr Glu Asn Gin IIe%rg OREH qir g:é 838 5@50 Nef S’HBQ?&{%;)S@I’Q}’@}%’ !Beu Ser ASn Pro Cys
Phe Ala Gly Val 548r&plpa%5<&50any/ & Sysidtmoses. Tyr Pro Asp Gly Ser Trp Lys Cys Gly Ala Cys Pro

565570575 Pro Gly Tyr %e ‘%ye &% I;ln? ’_&ln }g:(y Th‘%%é Val A gc%g Pgmiigg%%gg?g Lys Glu Val

Pro Asp Ala Cys Phe Asn |s Asn Arg
10 Escherichia, Klebsralla Citrobacter, and A@robacter.

In another embodiment, the host bacterium is Escherichia coli.

In some embodiments, the host bacterium is PTS minus. In these
embodiments, the host bacterium is PTS minus in its native state, or may
be rendered PTS minus through inactivation of a PTS gene as described

15 below. |

In production microorganisms, it is sometimes desirable to unlink
the transport of sugars and the use of phosphoenolpyruvate (PEP) for
phosphorylation of the sugars being transported.

The ferm “down-regulated” refers to reduction in, or abolishment of,

20 the activity of active protein(s), as compared to the activity of the wildtype
protein(s). The PTS may be inactivated (resulting in a “PTS minus”
organism) by down-regulating expression of one or more of the
endogenous genes encoding the proteins required in this type of transport.
Down-regulation typically occurs when one or more of these genes has a

25 “disruption”, referring to an insertion, deletion, or targeted mutation within
a portion of that gene, that results in either a complete gene knockout
such that the gene is deleted from the genome and no protein is translated
or a protein has been translated such that it has an insertion, deletion,
amino acid substitution or other targeted mutation. The location of the

30 disruption in the protein may be, for example, within the N-terminal portion
of the protein or within the C-terminal portion of the protein. The disrupted
protein will have impaired activity with respect to the protein that was not
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Glu Asn Thr Asp Pro Gly Tyr Asn Cys Leu Pro Cys Pro Pro Arg Phe 610615620 Thr Gly Ser Gin Pro
Phe Gly Gin Gly Val Glu His Ala Thr Ala Asn 625630635640 Lys Gin Val Cys Lys Pro Arg Asn Pro Cys
Thr Asp Gly Thr His Asp 645650655 Cys Asn Lys Asn Ala Lys Cys Asn Tyr Leu Gly His Tyr Ser Asp
Pro 6606656 APMEEFYEAYg Cys Glu Cys Lys Pro Gly Tyr Ala Gly Asn GlyP& IS 15883885 Cys Gly
Glu Asp Thr Asp Leu Asp Gly Trp Pro Asn Glu Asn Leu Val 690695700 Cys Val Ala Asn Ala Thr Tyr
His Cys Lys Lys Agisragiedyanpreandie TOB7L0ZH6720 DewRreddatBearti@ly GaniGlinAsp Tyr Asp Lys

Asp Gly lle Gly A 7 \Y S P Asp Arg Asp
740745750 Asn &E/)rs%‘?é %ﬁ%’%&?g %}?' Aifr?gﬁ%@ %@ﬁﬂgﬁ @ﬁ%@%&%ﬁé@%@@ 65 Asp Val
Gly Asp Arg Cys ASBURTE s&RieNtep AsBRENtion rrs Kgnsiaton srsorsandler Agn@hr Asp Asn Asn

Cly Glu Gly Asp AaeaimtlerNRARRYS D) 18 HAMNE SR U ASBIGRNAR LEH ARG A0 Asp
Asn Cys Gin Tyr val 805810815 Tyr Asn val Asp Gin Arg Asp Thr Asp met Asp Gly Val' Gly Asp Gin

820825830 C§/s A%:'Asn Cys Pro Leu Glu His Asn Pro Asp Gin Leu Asp Ser Asp 835840845 Ser Asp
Arg lle Gly Asp Thr Cys Saprasa ihamnondsole 4sikés e 85085b8tuAsAahuiTsHarhsn Asn Leu

Asp Asn Cys Pro Tyr Val Pro Asn Ala 865870875880 Asn Gin Ala Asp His Asp Lys Asp Gly Lys Gly
Asp Ala Cys Asp ﬂ?; %@@ff %Ps%?& 6%&8&53]3?%@’%05\% 2ErA ‘f.%%sp Asn Cys Arg Leu

900905910 val Proaxspeteagpapiney sksmben Asthe rid s GhamrgeGhe AxwB815920925 Ala Cys
O e AR LR Ao SRR AR S S
Asn Asp Prolisn NO:28), encoded by the cscB gene (coding sequence set forth in SEQ ID

NO:27), as described by Jahreis et al. (J. Bacteriol. 184:5307-5316, 2002).

The JacY gene from Pseudomonas fluorescens Pf5 ATCC® BAA-477

{coding sequence set forth in SEQ 1D NO:23) encodes a polypeptide (set

forth in SEQ ID NO:24) that is 41% identical to the known Escherichia coli

15 strain EC3132 sucrose transport protein, CscB. However, there is no

known activity demonstrated for this polypeptide.

In one embodiment, the nucleotide sequence encoding a
polypeptide having sucrose transporter activity has at least 95% sequence
identity, based on BLASTN method of alignment, when compared to a

20 nucleotide sequence as set forth in SEQ ID NO:23.

In another embodiment, the nuclectide sequence encoding a
polypeptide having sucrose transporter activity has the nucleotide
sequence set forth in SEQ ID NO:23.

In one embodiment, the polypeptide having sucrose transporter

25 activity has at least 95% sequence identity, based on a Clustal V method
of alignment, when compared to an amino acid sequence as set forth in
SEQ ID NO:24.

In another embodiment, the polypeptide having sucrose transporter
activity has the amino acid sequence set forth in SEQ 1D NO:24.

30 Palypeptides having sucrose hydrolase activity have the ability to
catalyze the hydrolysis of sucrose to produce fructose and glucose.
Polypeptides having sucrose hydrolase activity are known, and include,
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965970975 Trp val Val Arg His Gin Gly Lys Glu Leu Val Gin Thr Val Asn Cys 980985990 Asp Pro Gly
Leu Ala val Gly Tyr Asp Glu Phe Asn Ala Val Asp Phe 99510001005 ser Gly Thr Phe Phe lle Asn Thr
Glu Arg Asp Asp Asp Tyr Ala Gly 101010151020 Phe val Phe Gly Tyr Gin Ser Ser Ser Arg Phe Ty!r Val
Val Met Trp 1095%386°3835 1040 Lys Gin val Thr Gin Ser Tyr Trp Asp THIOESHSRYS Fiesrg Ala Gin
104510501055 Gly Tyr Ser Gly Leu Ser Val Lys Val Val Asn Ser Thr Thr Gly Pro Page 3
CEN5301WOPCTCORRECTERSE GlidSYrisira60ECEE B2 734 ip GiurHE DA A8), Ala Leu Trp His

Thr Gly Asn Thr P in.val Arg Thr Leu, Trp His P IS lle Gly Trp Lys
Asp 100010051108 & ee#ggfggﬁgylggg% &%@g%@qd_ PR )ior%trHPo%% #@%@%@S
11051110111511969%&ied Durebraireeish Glubayerin. (13 1E80Teb A8, 80 Der ly scrB

112511301135 Prigghs T PRAoA B 1B R RUPR LR kaUPHe gl 114011451150 Phe
Ser GIn Glu Met Val Phe Phe Ser Asp J’IZeu Lﬁ@reGlu Cys Arg 115511%01?%@%i Pro 1170 <210> 3

<211> 1207 <212598H8N<o $8L fridnip ShSke 683 snvetea pelymatideusrs frethdn Leu Pro val

Val Ser Lys Phe SSEQSLONGRBS Mal SerrbeiiseidiadiaeRinois FreretmychiaEinCly Thr
202530 Leu Ala Pro Ala Pro Phe Leu 354045 lle Phe Ser His Gly

Asn Ser lle Phe Slrjf\g/cﬁj %?Sﬁl}l‘@%@fb%é-{?%f%g%\é%%%I%\%quﬁéﬂ?@ﬁ PEUIRMD AGKYYAIa Gly Val Ser

val lle Met Asp 6505 BtatelaeidtithBymdhgregiidd.ys Arg lle Tyr Trp Val Asp Leu Glu Arg Gin 859095

In one embodiment, the nucleotide sequence encoding a

10 polypeptide having sucrose hydrolase activity has at least 95% sequence
identity, based on BLASTN method of alignment, when compared to a
nucleotide sequence as set forth in SEQ 1D NO:25.

In another embodiment, the nucleotide sequence encoding a
polypeptide having sucrose hydrolase activity has the nucleotide

15 sequence set forth in SEQ ID NQO:25. |

in one embodiment, the polypeptide having sucrose hydrolase
activity has at least 95% sequence identity, based on a Clustal V method
of alignment, when compared to an amino acid sequence as set forth in
SEQ ID NO:26.

20 In another embodiment, the polypeptide having sucrose hydrolase
activity has the amino acid sequence set forth in SEQ ID NO:26.

The recombinant bacteria disciosed herein may further comprise in
their genome or on at least one recombinant construct, a nucleotide
sequence encoding a polypeptide having fructokinase activity to enable

25 the bacteria to utilize the fructose produced by the hydrolysis of sucrose.
Polypeptides having fructokinase activity include fructokinases
(designated EC 2.7.1.4) and various hexose kinases having fructose
phosphorylating activity (EC 2.7.1.3 and EC 2.7.1.1). Fructose
phosphorylating activity may be exhibited by hexokinases and

30  ketohexokinases. Representative genes encoding polypeptides from a
variety of microorganisms, which may be used to construct the
recombinant bacteria disclosed herein, are listed in Table 1. One skilled in
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Leu Leu Gin Arg val Phe Leu Asn Gly Ser Arg Gin Glu Arg val Cys 100105110 Asn lle Glu Lys Asn Val
Ser Gly Met Ala lle Asn Trp lle Asn Glu 115120125 Glu Val lle Trp Ser Asn Gin Gin Glu Gly lle lle Thr
Val Thr Asp 130135140 Met Lys Gly Asn Asn Ser His lle Leu Leu Ser Ala Leu Lys Tyr Pro
1451501551 8FAH KA al Ala Val Asp Pro Val Glu Arg Phe lle Phe Trp S6T&8201684728375 Glu Val
Ala Gly Ser Leu Tyr Arg Ala Asp Leu Asp Gly val Gly Val 180185190 Lys Ala Leu Leu Glu Thr Ser Glu
Lys lle Thr Ala Valr@arLeill Aspv 95200205néthbearAspibsiamigisinfbe drp pie@in Tyr Asn Arg Glu

Gly Ser 210215220 Agn; I p.Gly Gly, Ser Val His lle 225230235240
Ser Lys His Pro Thr blnﬁ%{ks%# @gﬁ%ﬁﬁ‘i@%@%‘%&‘ 3%9%565%5 Ega%%rg lle Phe Tyr
Ser Thr Trp Lys Mistad/§ Tirablie Trprae AlRe 280283270 Asn Lys His Thr Gly Lys Asp Met Val Arg lle
Asn Leu His Ser Ser 275280285 Phe Val Pro Leu Gly Glu Leu Lys Val Val His Pro Leu Ala Gin Pro
290295300 Lys Ala Glu Asp Asp Thr Trp Glu Pro Glu Gin Lys Leu Cys Lys Leu 305310315320 Arg
Lys Gly Asn Cys Ser Ser Thr Val Cys Gly Gin Asgikéé_bin Ser 325330335 His Leu Cys Met Cys Ala
Glu Gly Tyr Ala Leu Ser Arg08nobE0r s dikg %%éﬁm@ys,@%mé@)\m% Glu Cys Ala Phe Trp
Asn HiS Gly Cys Thr Page 4 CEN5301WOPCTCORRECTEDSEQLIST.txt 355360365 Leu Gly cys

Lys Asn Thr Pro Gly ser Tyr Tyr Cys Thr cys Pro val 370375380 Gly PHX020tiEg | BIPEIB Asp Gly Lys

?Lgr; g)ésr ZI(I)SS é(fig éfyré/gl ser 3853903954093%X§’ ﬁzra?n érg ASE e/ﬂusmekgegﬁ%%fé%r I—ﬁ*{%@Cys Val Leu

Agrobacterium 31 32
tumefaciens scrK {fructokinase) 2714
Streptococcus 33 34
mutans scrK (fructokinase) 2714
Escherichia coli scrK {fructokinase 2714 35 36
Klebsiella 37 38
pneumoniae scrK (fructokinase 2714
Escherichia coli cscK (fructokinase) 2.7.1.4 39 40
Enterococcus faecalis  cscK (fructokinase) 2714 41 42
Saccharomyces 43 44
cerevisiae HXK1 (hexokinase)  2.7.1.1
Saccharomyces 45 46
cerevisiae HXK2 (hexokinase) 2.7.1.1

In one embodiment, the polypeptide having fructokinase activity has
at least 95% sequence identity, based on the Clustal V method of

10 alignment, to an amino acid sequence as set forth in SEQ 1D NO:32, SEQ
ID NO:34, SEQ ID NO:36, SEQ ID NC:38, SEQ ID NO:40, SEQ ID NO:42,
SEQ ID NO:44, or SEQ ID NO:46.

In another embodiment, the polypeptide having fruciokinase activity
has the amino acid sequence set forth in SEQ 1D NO:40.

15 The coding sequence of the genes encoding polypeptides having
sucrose transporter activity and polypeptides having sucrose hydrolase
activity may be used to isolate nucleotide sequences encoding
homologous polypeptides from the same or other microbial species. For
example, homologs of the genes may be identified using sequence

20 analysis software, such as BLASTN, to search publicaily available nucleic
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Glu Gly Pro Leu Cys Phe Cys Pro Glu Gly ser Val Lea Glu Arg Asp 420425430 Gly Lys Thr Cys Ser
Gly cys ser Ser Pro Asp ASn Gly Gly Cys ser 435440445 Gin Leu Cys val Pro Leu Ser Pro Val ser Trp
Glu Cys Asp cys Phe 450455460 Pro Gly Tyr Asp Leu Gin Lea Asp Glu Lys Ser Cys Ala Ala Ser Gly
4654704754805 8i1¥Bto Phe Lea Leu Phe Ala Asn Ser Gin Asp lle ArgPRRUSSI 1BBA0495 His
Phe Asp Gly Thr Asp Tyr Gly Thr Lea Lea Ser Gin Gin Met Gly 500505510 met Val Tyr Ala Lea Asp
His Asp Pro val Gacidsseqysrite Datétias&d 552050l His BoiaAalehbynbgolle §8nearg Ala Asn

Glu LA | Pro Glu Gly L
15550855560 ALV X TS ey R R O 4T 30575 ser Lo
lle Gly Arg Ser Aspf seduRasaUeLosday g@tqag@alé\ﬂt@@@dwﬁsemwmysd@m wsthiddsSer Gin Pro
1o Ol e ma valit B SRIRTRRERR A IRB AR B bR Bl Ao Pro Ao

lle Glu 610615620 ser ser Ser Lea Gin Gly Leu Gly Arg Leu val lle Ala-Ser ser 25630635640 Lea
lle Trp Pro ser GI?ﬁ@Wﬂ@R@ﬁ’PH@r% ?W%@M%L%QWQB’B@@%TWrWWBWQQX@% Ala Lys Gin

ser Val lle Glu mefeida AmmaradisehBiORGRHAA BT RE! MYAiLE ArILAL batsdikGin Asn Asp Val Gly
His Pro Phe 6756 ) Val Ala val Phe Glu Tyr val Trp Phe Ser Asp Trp Ala met 690695700
Pro ser val Met A%%%% ZA EL@@%‘?&WP Eﬁ?i@ﬁsﬁ%gj_@gp& % RIS 87287367%F@in Gly Ser met
Leu Lys Pro Ser se6Retlya0vd| ¢abBjsdPrs aA8 2367136ckeenf lenpyBitiios hshla) AsmRep, Cys Leu Tyr
Gin Asn Gly Gly cyp 4103 RS NCEP 82 YSAS 5S4 DS FU- S hlleyseser cvs Ar
10 nucleotide sequence encoding the polypeptides described above may be
employed as a hybridization probe for the identification of homologs.
One of ordinary skill in the art will appreciate that genes encoding
these polypeptides isolated from other sources may also be used in the
recombinant bacteria disclosed herein. Additionally, variations in the
15 nucleotide sequences encoding the polypeptides may be made withouf
affecting the amino acid sequence of the encoded polypeptide due to
codon degeneracy, and that amino acid substitutions, deletions or
additions that produce a substantially similar protein may be included in
the encoded protein.
20 The nucleotide sequences encoding the polypeptides having
sucrose transporter activity and polypeptides having sucrose hydrolase
activity may be isolated using PCR (see, e.g., U.S. Patent
No. 4,683,202) and primers designed to bound the desired sequence,
for examplé as described in Example 1 herein. Other methods of gene
25  Isolation are well known to one skilied in the art such as by using
degenerate primers or heterologous probe hybridization. The nucleotide
sequences can also be chemically synthesized or purchased from
vendors such as DNA2.0 inc. (Menlo Park, CA).
Expression of the polypeptides may be effected using one of
30 many methods known to one skilled in the art. For example, the
nucleotide sequences encoding the polypeptides described above may
be introduced into the bacterium on at least one multicopy plasmid, or by
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755760765 Glu Gly Phe met Lys Ala Ser Asp Gly Lys Thr Cys Lea Ala Lea Asp 770775780 Gly His
Gin Leu Leu Ala Gly Gly Glu val Asp Leu Lys Asn Gin val 785 790 795 800 Thr Pro Lea Asp lle Leu
Ser Lys Thr Arg Val Ser Glu Asp Asn lle 805810815 Thr Glu ser Gin His met Lea val Ala Glu lle met
Val Ser Asp @’% #IY878EB0 Asp Asp Cys Ala Pro val Gly Cys Ser met TyPATAUAH} HY&OMmS Ser

835840845 Glu Gly Glu Asp Ala Thr Cys Gin Cys Leu Lys Gly Phe Ala Gly Asp 850855860 Gly Lys
Leu Cys Ser Asp idemspliciLoCy L Ghoneetapips/oi ﬂhmOMi%S@@&?@sSﬂ’@ t¢iys RwstPro Ala Ser ser

Lys Cys lle Asn T’gé@%glyrﬁéynﬂﬂe\{)ﬁbé AR éyt? gﬁtﬁé%%é e}yﬁg{b@y Asp Gly lle

His Cys Lea Asp age 5 CEN5301WOPCTC RRECTE € Asp Glu Cys Gin
Leu Gly Glu His S&f @‘%C@qu@%ﬂﬂ%ﬁ%b@&e%%%%@%(ﬂﬁ LENSERAGIE Gly Gly Tyr Thr Cys

Met Cys Ala Gly A géfﬁldfé?%ﬂ%%%pc&ﬁbu%&{ Y 68 AAAEP L Bribg Pro Pro His
Leu 945950955960 Arg G A Asp His His Tyr%ceé: Val Arg Egﬁs%f)er Asp Ser Glu Cys 965970975 s

Asp Gly Tyr éys 1Bde s Met Tyr 80985990 eu Asp Lys Tyr Ala Cys Asn Cys Val val

Gly Tyr lle 10001005 ys'ﬁm ’rﬁybétngdk!s@obmglrﬁgiam st @iy bEteAth féiﬁfégﬂrﬁﬂs@.’;g{y G_irn G(|3nI GA|\r|1
Lys Val lle Val Val aVal C s Val 1030103 040 eu Ser Leu Trp Gly Ala
His Tyr 104510501 bﬁf?‘?‘}r P S FTYSRES é‘ﬁ[‘%%jfr,\élﬁét&&ﬁlﬁ u“k C/lxrgﬁ Pro Tyr Glu

106010651070 GRrr@eeiser Amgmsgrwrabm@dsgmmn@ar@mdarmm&ahwsp 407510801085 Gly
Met Ser Ser Cys Bigy %%Méﬂ%%%\émd'ﬁs%r%watéP PR 00y raRRd-e1 Lys Asn Gl

Gly Gin Pro Val Ala G lu Asp G
10 adjacent to a highly active promoter that is endogenous to the genome

or in & highly expressed operon. Suitable promoters include, but are not
iimited to, CYC1, HIS3, GAL1, GAL10, ADH1, PGK, PHO5, GAPDH,
ADC1, TRP1, URA3, LEU2, ENO, and lac, ara, tet, trp, IP; , IPR, T7, tac,

and irc (useful for expression in Escherichia coli} as well as the amy,

15 apr, npr promoters and various phage promoters useful for expression in
Bacillus. The promoter may also be the Strepfomyces lividans glucose
isomerase promoter or a variant thereof, described by Payne et ai. (U.S.
Patent No. 7,132,527).

In one embodiment, the recombinant bacteria disclosed herein

20  are capable of producing glyceroi. Biological processes for the
preparation of glycerol using carbohydrates or sugars are known in
yeasts and in some bacteria, other fungi, and algae. Both bacteria and
yeasts produce glycerol by converting glucose or other carbohydrates
through the fructose-1,6-bisphosphate pathway in glycolysis. In the

25 method of producing glycerol disclosed herein, host bacteria may be
used that naturally produce glycerol. In addition, bacteria may be
engineered for production of glycerol and glycerol derivatives. The
capacity for glycerol production from a variety of substrates may be
provided through the expression of the enzyme activities glycerol-3-

30 phosphate dehydrogenase (G3PDH) and/or glycerol-3-phosphatase as
described in U.S. Patent No. 7,005,291, Genes encoding these proteins
that may be used for expressing the enzyme activities in a host
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1105111011151120 Ala Ala Asp Gly Ser met Gin Pro Thr Ser Trp Arg Gin Glu Pro Gin

112511301135 Leu Cys Gly Met Gly Thr Glu Gin Gly Cys Trp lle Pro Val Ser Ser 114011451150 Asp
Lys Gly Ser Cys Pro Gin Val Met Glu Arg Ser Phe His Met Pro 115511601165 Ser Tyr Gly Thr G@n Thr
Leu Glu Gly &I YHrEI#PtYs Pro His Ser 117011751180 Leu Leu Ser Ala ASH/P§ L5 Gin Gin Arg
Ala Leu Asp Pro Pro 1185 1190 1195 1200 His Gin Met Glu Leu Thr Gin 1205 <210> 4 <211> 116
<212> ()KT <213>bbdert:sapietesatiteddniMeSABatEyt My AGOEYZETYrAlaabla lle Phe Leu Val Thr

. ! _ : G
Thr Leu Gin Gl Ak Bl P PR e Co v G A e SRy B SN B B e R Gl Cys Cos
Phe Ser Arg Ala T§¢/RidraganRes SoEBb0ineudagostale/satyisitar MetGRD VabGin LysS,g(s)g g/glnghe
Ser Glu 657075803§g5,3r5}5§z§6@@@,-§g% 'té’éd%@ %g¢@@@ggt¥%§%§g%ﬁﬁ%,8 Yy

Lys Val Glu Asn His Thr Ala Cys His Cys Ser Thr Cys IS Lys Ser 115
<210> 5 <2115 2@1‘%%%@%’”%%8@&6@% ER4BOIRED et GRRETCIEDSEQLIST. txt

<400> 5 Met Asn SegysohipobladersvifigsleBdiay besueNed s Tord-pustig 15N 3 Leu val ser Ala
Glu Gly Asp Pro lle Pro, GJu Glu.Leu Tﬁir Glu Met 202530 Leu Ser Asp His ser lle Arg ser Phe Asp Asp

Leu Gin Arg Leu LBIPSHOREE SRINIBPEREIN SKAL RN aiteRS: Asp Leu Asn Met

examples of genes encoding polypeptides having glycerol-3-
phosphatase activity include, but are not limited to, GPP1 from
10 Saccharomyces cerevisiae (coding sequence set forth in SEQ ID NO:5,
encoded protein sequence set forth in SEQ ID NO:6) and GPP2 from
Saccharomyces cerevisiae (coding sequence set forth in SEQ ID NO:7,
encoded protein sequence set forth in SEQ 1D NO:8).
Increased production of glyceral may be attained through reducing
15 expression of target endogenous genes. Down-reguiation of endogendus
genes encoding glycerol kinase and glycerol dehydrogenase activities
further enhance glycerol production as described in U.S. Patent No.
7,005,291, Increased channeling of carbon to glycerol may be
accomplished by reducing the expression of the endogenous gene
20 encoding glyceraldehyde 3-phosphate dehydrogenase, as described in
U.S. Patent No. 7,371,558. Down-regulation may be accomplished by
using any method known in the art, for example, the methods described
above for down-regulation of genes of the PTS system.
Glycerol provides a substrate for microbial production of useful
25 products. Examples of such products, i.e., glycerol derivatives include, but
are net limited to, 3-hydroxypropicnic acid, methylglyoxal, 1,2-propanediol,
and 1,3-propanediol.
In another embodiment, the recombinant bacteria disclosed herein
are capable of producing 1,3-propanediol. The glycerol derivative
30 1,3-propanediol is a monomer having potential utility in the production of
polyester fibers and the manufacture of polyurethanes and cyclic
compounds. 1,3-Propanediol can be produced by a single microorganism
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505560 Thr Arg Ser His ser Gly Gly Glu Leu Glu ser Leu Ala Arg Gly Arg 65 70 75 80 Arg ser Leu Gly
Ser Leu Thr lle Ala Glu Pro Ala met lle Ala Glu 859095 cys Lys Thr Arg Thr Glu val Phe Glu lle Ser
Arg Arg Leu lle Asp 100105110 Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys val Glu Val Gin
115120125 ARPEIREESE Iy cys Cys Asn Asn Arg Asn val Gin Cys Arg Pr8d%P$80188230 Gin val Gin
Leu Arg Pro val Gin val Arg Lys lle Glu lle val Arg 145150155160 Lys Lys Pro lle Phe Lys Lys Ala Thr
Val Thr Leu Glu Abp blixbevet€si 20 hiadarcystiststsysttaiutihnm yajlodiida Ala Arg Pro val Thr Arg

ser 180185190 Prq. in Glu, Gin Arg, Al sJhr Pro, Gi Val 195200205 Thr lle
Arg Thr Val Arg vaﬁ '@g"%g%%’g% %/Lé%@r@ys ﬁﬂ%g%{lﬁﬂ 25 é@g éﬁ%L&‘. & Thr His Asp Lys
Thr Ala Leu Lys GRICTAPY&I8 Gy geeerd0s33edaded hoa? it @ r@hisubdtre®d 2asPRT <213> Homo
sapiens <400> 6 M@é&}&%é&&é'@ﬁ)&%ﬁéﬁ%@@' gégeé 8%@%@9@% la 151015 Leu Cys Ala

Pro Ala ser Ala Phe Pro Tyr Ser Ser Asp Thr Thr Pro cys cys Phe Ala Tyr lle Ala Arg Pro Leu
Pro Arg Ala His IIEYJO58reaonaidelydeey @ dehydaleenanpyoyswaichsaPhe Ala Val val Phe

505560 val Thr Argrieyds Byt GisVBhEXRMRATRIRER PRI SHTSRAPHIRTS,80 Val Arg Glu Tyr
lle Asn ser Leu Glu met ser 8590 <210> 7 <211> 247 <212> PRT <213> Homo sapiens <400> 7 Met

Thr lle Leu Phe LEGCPRIGREE0R1 IINESERYPRRSE (AR Re mbces 9pbYJreise A ®ro met Lys Glu Ala
Asn lle Arg Gly Gla.Zty 38l dieLid2b3aa8tka (B CP102G IR §eb gy ThthElie flyrTdnbrutsIu Ser val Asn

Gly catalyze this conversion. A suitable example of genes encoding the “a”

10 (alpha), “B" (beta), and "y” (gamma) subunits of a glycerol dehydratase
inciude, but are not limited to dhaB7 (coding sequence set forth in SEQ 1D
NO:9), dhaB2 (coding sequence set forth in SEQ ID NO:11), and dhaB3
(coding sequence set forth in SEQ 1D NO:13), respectively, from Klebsielia
pneumoniae. The further conversion of 3-hydroxypropionaldehyde to 1,3-

15 propandeiol cén be catalyzed by 1,3-propanediol dehydrogenase (E.C.
1.1.1.202) or other alcohol dehydrogenases. A suitable example of a
gene encoding a 1,3-propanediol dehydrogenase is dhaT from Klebsiella
pneumoniae (coding sequence set forth in SEQ iD NO:47, encoded
protein sequence set forth in SEQ ID NO:48).

20 Bacteria can be recombinantly engineered to provide more efficient
production of glycerol and the glycerol derivative 1,3-propanediol. For
example, U.S. Patent No. 7,005,291 discloses transformed
microorganisms and a method for production of glycerol and 1,3-
propanediol with advantages derived from expressing exogenous activities

25 of one or both of glycerol-3-phosphate dehydrogenase and glycerol-3-
phosphate phosphatase while disrupting one or both of endogenous
activities glycerol kinase and glycerol dehydrogenase.

U.S. Patent No. 6,013,494 describes a process for the production of
1,3-propanediol using a single microorganism comprising exogenous

30 glycerol-3-phosphate dehydrogenase, glycerol-3-phosphate phosphatase,
dehydratase, and 1,3-propanediol oxidoreductase (e.g., dhaT). U.S.
Patent No. 6,136,576 discloses a method for the production of 1,3-
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Page 7 CEN5301wOPCTCORRECTEDSEQLIST.txt 354045 Pro Lys Ala Gly Ser Arg Gly Leu Thr ser
Leu Ala Asp Thr Phe Glu 505560 His Val lle Glu Glu Leu Leu Asp Glu Asp Gin Lys val Arg Pro Asn 65
70 75 80 Glu Glu Asn Asn Lys Asp Ala Asp Leu Tyr Thr Ser Arg val met Leu 859095 Ser Ser Gin val
Pro Leu Glu P¥8 #31&d' eu Phe Leu Leu Glu Glu 100105110 Tyr Lys AFCTRe/6833Aa Ala Asn
Met Ser Met Arg val Arg Arg 115120125 His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser val cys Asp Ser
lle 130135140 serrGipangdighicOhmAlangla regoinysrayd Fhicradagdaliohs funtedsesrhgfidihg 15160 Gly

Gly Thr Val Thr vaéggw%l&ééé/%/ %Eg%?%%%%%y@%%ﬁ%%%egéégy 8‘,@?&; (e%ysseGin Tyr Phe Tyr Glu

Thr Lys Cys Asn Pro Met Gly Tyr Thr 18i y yS“Arg Sp Lys Arg His Trp Asn
ser Gin Cys 19520620/ agnTiactioentidsar Tyr Val Arg Ala Leu Thr Met Asp Ser Lys Lys 210215220

Arg lle Gly Trp Arg Phe llg &rpdie AsioT brs3er/SysiabyssTan RA53A07AR RARdeu Thr lle Lys Arg
Gly Arg 245 <210> 8 <211> 160 <212> PRT <213> Homo sapiens <400> 8 Met Val Pro Ser Ala Gly

GIn Leu Ala Léu PHERES e IRaMfioant ine ease Aldian (epsns ipradyetarediteRdnp Ser Thr Ser Pro

Leu ser Ala 20253b&sneBroyRie)ébPdanbiagdliaciial aahBes Hisithe AsindsR e g 354045 Asp ser
His Thr Gin Phe C){S Phe His (ﬁ?

ly, Thr Cys Arg Phe Leu, Val 505560 Gin Glu Asp Lys Pro Ala Cys Val
Cys His Ser Gly TyrVARERN& égégx%og%dg&?ﬁa 8%(@&?%% 9%36’2@8 PRUEBWAIa Val Val Ala Ala Ser
Gin Lys 859095 LygdbiixyieotieTaid oty detn ad-yabMaldskolledaltdlaatip AR PORIINA0 val Leu lle
lle Thr Cys Val Le’?',ngﬂﬁfﬁsglxge%IUe‘@&érgnlﬂ%l%&r%%czso&szgful for the production of 1,3-

10 propanediol.

Increased production of 1,3-propanediol may be achieved by further
modifications to a host bacterium, including down-regulating expression of
some target genes and up-regulating, expression of other target genes, as
described in U.S. Patent No. 7,371,558, For utilization of glucose as a

15 carbon source in a PTS minus host, expression of glucokinase activity
may be increased.

Additional genes whose increased or up-regulated expression
increases 1,3-propanediol production include genes encoding:

¢ phosphoenolpyruvate carboxylase typically characterized as EC
20 4.1.1.31
¢ cob(lalamin adenosyltransferase, typically characterized as
EC 25117
e non-specific catalytic activity that is sufficient to catalyze the
interconversion of 3-HPA and 1,3-propanediol, and specifically
25 excludes 1,3-propanediol oxidoreductase(s), typically these
enzymes are alcohol dehydrogenases
(Genes whose reduced or down-regulated expression increases 1,3-
propanediol production include genes encoding:
¢ aerobic respiration control protein
30 e methylglyoxal synthase
¢ acetate kinase

* phosphotransacetylase
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His Cys Glu Trp Cys Arg Ala Leu lle Cys Arg His Glu Lys Pro Ser 130135140 Ala Leu Leu Lys Gly Arg
Thr Ala Cys Cys His Ser Glu Thr Val val 145 150 155 160 <210>9 <211>169 <212>PRT
<213> Homo sapiens <400>9 Met Thr Ala 1 Ala Leu Leu Thr Thr Val Gly Arg Arg Met Glu Met
Leu Cys Ala 8% Rig'¥75# Pro PCT/US2011/060235

¢ aldehyde dehydrogenase A

¢ aldehyde dehydrogenase B

¢ triosephosphate isomerase

¢ phosphogluconate dehydratase

5 In another embodiment, the recombinant bacteria disclosed herein

are capable of producing 3-hydroxypropionic acid. 3-Hydroxypropionic
acid has utility for specialty synthesis and can be converted to
commercially important intermediates by known art in the chemical
industry, e.g., acrylic acid by dehydration, malonic acid by oxidation,

10 esters by esterification reactions with alcohols, and 1,3-propanediol by
reduction. 3-Hydroxypropionic acid may be produced biologically from a
fermentable carbon source by a single microorganism, as described in
copending and commonly owned U.S. Patent Application No. 12/815461.
In one representative biosynthetic pathway, a carbon substrate is

15 converted to 3-hydroxypropionaldehyde, as described above for the
production of 1,3-propanediol. The 3-hydroxypropionaldehyde is
converted to 3-hydroxypropionic acid by an aldehyde dehydrogenase.
Suitable examples of aldehyde dehydrogenases include, but are not
limited to, AldB (SEQ ID NO:16), encoded by the E. coli gene aldB (coding

20 sequence set forth in SEQ 1D NO:15}; AldA (SEQ ID NO:18), encoded by
the £. coli gene aldA (coding sequence set forth in SEQ ID NO:17); and
AldH (SEQ 1D NO:20), encoded by the E. coli gene aldH (coding
sequence asset forth in SEQ 1D NO:19).

Many of the modifications described above to improve 1,3-

25 propanediol production by a recombinant bacterium can also be made to
mprove 3-hydroxypropionic acid production. For example, the elimination
of glycerol kinase prevents glycerol, formed from G3P by the action of
G3P phosphatase, from being re-converted to G3P at the expense of ATP.
Also, the elimination of glycerol dehydrogenase (for example, gidA)

30 prevents glycerof, formed from DHAP by the action of NAD-dependent
glycerol-3-phosphate dehydrogenase, from being converted to
dihydroxyacetone. Mutations can be directed toward a structural gene so
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51015 Leu Cys Leu Gly Phe His Leu Leu GIn Ala Val Leu Ser 202530 lle Pro ser cys lle Pro Gly Glu
Ser ser Asp Asn Cys Page 8 CEN5301WOPCTCORRECTEDSEQLIST.txt 354045 Thr Ala Leu Val
GIn Thr Glu Asp Asn Pro Arg Val Ala GIn Val Ser 505560 lle Thr Lys cys Ser Ser Asp Met Asn Gly Tyr
Cys Leu His &9 &/3/65310 75 80 cys lle Tyr Leu Val Asp met ser Gln Asn GF/ T3 iAKgeys Glu val
859095 Gly Tyr Thr Gly Val Arg Cys Glu His Phe Phe Leu Thr Val His Gin 100105110 Pro Leu Ser Lys

Glu Tyr val Ala LeasTtoringldledrémpielle trelatibit2612s &hehetidlactbmnyvel vahGly Ser Thr ITyrhTyr
Phecys Arg Trp T 1 ra_ Asn Arg Lys ser .Glu Pro Lys Lys Glu Tyr Glu Arg Val Thr 145
150 155 160 ser 55@/&1%&3?3%0%%%9%%?@ a‘?i‘@é’@‘f@é’i‘ﬁ“ﬁ L ©9985899> PRT 213> Homo
sapiens <400> 10rieseyes béndirg sies, s asato/mbdelateytheaxPesdion l&VelAlbavial 151015 Leu ser
Ala Leu val Thr Gly G496k %gm@y Arg Leu Arg Arg Gly 202530 Leu Ala Ala Gly Thr ser Asn Pro Asp

Pro Pro Thr Val Ser Thr Asp 354045 Gin Leu Leu Pro Leu Gly Gly Gly Arg Asp Arg Lys val Arg Asp
Leu 505560 Gin Glu Ala 4Rpasietiap eeeorsuraayiotom mraybeseedrirad ey @505 80 Gin Ala

Leu Ala Thr Pro Agieiti6 Birieit) sk MSskysidige 829098V %AV G R0 Py Lys Lys
Arg Asp Pro Cys Leu Ar%%sg‘é'ﬁ(r 100105110 Lys Asp Phe Cys lle His Gly Glu Cys Lys Tyr val Lys Glu

e n \
Leu Arg 1151201282AKP W OfEMETRAlBHOERS fwalR efsrein ARQIsaling 130135140 Gly
Leu ser Leu Pro vald3byvéisst AcgvigipiagehhinTy eismitis durida RO1 304 6Potein

encoded by that gene relative to a control level of activity, for example, by
10 the activity of the protein encoded by the corresponding (or non-altered)
wild-type gene.

Specific genes involved in an enzyme pathway may be up-
regulated to increase the activity of their encoded function(s). For
exampie, additional copies of selected genes may be introduced into the

15 host cell on multicopy plasmids such as pBR322. Such genes may also
be integrated into the chromosome with appropriate regulatory
sequences that result in increased activity of their encoded functions.
The target genes may be modified so as to be under the control of non-
native promoters or altered native promoters. Endogenous promoters

20 can be altered in vivo by mutation, deletion, and/or substitution.

Alternatively, it may be useful to reduce or eliminate the expression
of certain genes relative to a given activity level. Methods of down-
regulating (disrupting) genes are known to those of skill in the art.

Down-regulation can occur by deletion, insertion, or alteration of

25 coding regions andfor regulatory (promoter) regions. Specific down
regulations may be obtained by random mutation followed by screening or
selection, or, where the gene sequence is known, by direct intervention by
molecular biology methods known to those skilled in the art. A particularly
useful, but not exclusive, method to effect down-regulation is to alter

30 promoter strength.

Furthermare, down-regulation of gene expression may be used to
either prevent expression of the protein of interest or result in the
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Thr lle Leu Ala val Val Ala val Val Leu Ser Ser Val Cys Leu Leu 165170175 Val lle val Gly Leu Leu
met Phe Arg Tyr His Arg Arg Gly Gly Tyr 180185190 Asp Val Glu Asn Glu Glu Lys val Lys Leu Gly met
Thr Asn ser His 195200205 <210> 11 <211> 252 <212> PRT <213> Homo sapiens <400> 11 Met Arg
Ala Pro Leu L@ BY3/¥3Ala Pro Val val Leu Ser Leu Leu 151015 lle Leu @&E8ese@iyostisTyr Ala Ala
Gly Leu Asp Leu Asn Asp Thr 202530 Tyr ser Gly Lys Arg Glu Pro Phe Ser Gly Asp His ser Ala Asp
Gly 354045 Phe Glupredsitn séaArgtSier Gt iMebSarrBeaofy SeisshallosecssaphhBso val Ser Glu

Met Pro ser Ser S Ser Ser,Gly.Ala Asp Page 9 CEN5301WOPCTCORRECTEDSEOLIST.txt
65707580 Tyr Asﬁ%@eﬁ%mséaﬁdﬁ%gﬁ &%ﬁp &%‘r%“éiﬁ”l%gﬁtr&@l 'P0Y BEBEEHTS val AhspSAspA
Ser Val Arg Val Gle@ns/a) \ndarisPesienGin 100&85a4id sequeysdhin®loditngSeghss Thr Ser Asp
Lys Pro Lys Arg L %ﬂaﬁ I y vs Asn Arg Arg Asn Arg Lys Lys Lys
An 130135140 Pin ngs Asngji’ﬁa@%ralgﬁJn éﬁ%ﬁgﬁg lAyglﬁ’ |§ﬁea @;%W?é'ﬁs%%@?&%@@i@@ 5150155160
Tyr lle Glu Hi€ LetieGHIEAR\RIOMPIEN €919 S Has prampEIbYyRalssg A MemBly Glu Arg Cys Gly

Glu Lys Ser Met Lysahaeblisspaehet e LBBk8 PP hsBreahas bl eaasil e ligidia Leu Ala Ala lle
Ala A?/a Phe Met 1%?;%32%%%% Ala Val lle LerAla \t/;iiﬁAla Vgl lle Thr Val Giin Leu Arg 210215220

Arg Gin Tyr Val A YIS RR) RS PAFSIERIBIPAMG £73a5/WDens S gens SeguaiFesy Gin Glu

Asn Gly Asn Val Hiskhlawite $decibaRPupdng hayed b2 ed BL2arBR hedlsrmiblemarzppiens <400>

12 molecular biclogy methods know to those skilled in the art. A particularly

10 useful method is the deletion of significant amounts of coding regions
and/or regulatory {promoter) regions.

Methods of altering recombinant protein expression are known to
those skilled in the art, and are discussed in part in Baneyx, Curr. Opin.
Biotechnol. (1999) 10:411; Ross, et al., J. Bacteriol. (1998) 180:5375:

15 ‘deHaseth, et al,, J. Bacteriol. (1998) 180:3019; Smolke and Keasling,
Biotechnol. Bioeng. (2002) 80:762; Swartz, Curr. Opin. Biotech. (2001)
12:195; and Ma, et al., J. Bacteriol. (2002) 184:5733.

Recombinant bacteria containing the necessary changes in gene
expression for metabolizing sucrose in the production of microbial

20 products including glycerol and glycerol derivatives, as described above,
may be constructed using techniques well known in the art, some of which
are exemplified in the Examples herein.

The construction of the recombinant bacteria disclosed herein may
be accomplished using a variety of vectors and transformation and

25 expression cassettes suitable for the cloning, transformation and
expression of coding regions that confer the ability to utilize sucrose in the
production of glycerol and its derivatives in a suitable host microorganism.
Suitable vectors are those which are compatible with the bacterium
employed. Suitable vectors can be derived, for example, from a

30 bacterium, a virus {such as bacteriophage T7 or a M-13 derived phage), a
cosmid, a yeast or a plant. Protocols for obtaining and using such vectors
are known to those skilled in the art (Sambrook et al., supra).
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Met Glu Lys Leu Leu Cys Phe Leu Val Leu Thr Ser Leu Ser His Ala 151015 Phe Gly Gin Thr Asp Met
Ser Arg Lys Ala Phe Val Phe Pro Lys Glu 202530 ser Asp Thr Ser Tyr val Ser Leu Lys Ala Pro Leu Thr
Lys Pro Leu 354045 Lys Ala Phe Thr Val Cys Leu His Phe Tyr Thr Glu Leu Ser Ser Thr 505560 Arg
Gly Tyr Ser I&PREIBEBIr Ala Thr Lys Arg Gin Asp Asn Glu 65707580 |lericew iz Rheotsp Ser Lys
Asp lle Gly Tyr Ser Phe Thr Val Gly 859095 Gly Ser Glu lle Leu Phe Glu Val Pro Glu Val Thr Val Ala

Pro Val 100105110 His lleitiof wobeoTeylohs SerpidandesrSIwHe Y al&liedhed 59ild 5120125 Val

Asp Gly Lys Pro Arg Val Arg Lys Ser Leu Lys Lys Gly Tyr Thr 130135140 val Gly Ala Glu Ala Ser lle
IIeS FI)_euyGI?/ISGir:OGIég(‘;[;"lrgs ISCE)%l grg B lgrglﬁ%gf%i%ﬁ% ERIREN RIS ESG S SRPSer Leu Val Gly

Asp lle Gly Asn 16818 aeg Asmbtous gnddprithier taltheseSddlRiA R Gl Igiksnifhr lle

190 Tyr L Asn Trp A la Leuy 195200205 Lys Tyr Glu
\1/31?%;?2 c? |?/ Quva F%%%@Og%:%%?é ﬁ%@%%%%%ﬂ LT I%’rbs%lb PRT
<213> HOMO’sap¥AsRIED @Y 8f s Pigmeiesdisitd akgvemapbaysadeu Leu Leu met Thr Ala Ala

Page 10 CENSSOLWOPGIGRRIMFCHRPSIRCIR] hd akB1eRRnARTiRIA GIRdY Leu Ala Gin Pro
Asp Ala Leu Asn Val Pro Ser 202530 Thr Cys Cys Phe Thr Phe Ser Ser Lys Lys lle Ser Leu Gin Arg

Leu 354045 Lys SEPEH RALMR'S Frerhrederad esis prpianallys alarounaioscssendheearg Thr Lys
Leu Gly Lys Glu lleriagsdSeafsmbialys Bl tyst Brefiiréa #GnEiRa@l Gin Asn Tyr Met Lys His Leu
Gly Arg Lys Ala His Thr lF%lrJ 98#30(%%58 expression of the instant polypeptides, nucleotide
10 sequences encoding the polypeptides are linked operably through
initiation codons fo selected expression control regions such that
expression results in the formation of the appropriate messenger RNA.
Particularly useful are the vectors pSYCO101, pSYC0103,
pSYCO106, and pSYCO109, described in U.S. Patent No. 7,371,558, and
15 pSYCO400/AGRO, described in U.S. Patent No. 7,524,660. The essential
elements of these vectors are derived from the dha regulon isolated from
Klebsiella pneumoniae and from Saccharomyces cerevisiae. Each vector
contains the open reading frames dhaB1, dhaB2, dhaB3, dhaX (coding
sequence sel forth in SEQ ID NO:49; encoded polypeptide sequence set
20 forth in SEQ ID NO:50), orfX, DART, and GPP2 arranged in three
separate operons. The nucleotide sequences of pSYCO101, pSYCO103,
pSYCO106, pSYCO109, and pSYCO400/AGRO are set forth in SEQ ID
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, and SEQ ID
NO:55, respectively. The differences between the vectors are illustrated in
25 the chart below [the prefix “p-* indicates a promoter; the open reading
frames contained within each *( )" represent the composition of an
operoni:
pSYCO101 (SEQ ID NO:51):
p-trc (Dart_GPP2) in opposite orientation compared to the other 2
30 pathway operons,
p-1.6 long GI (dhaB1_dhaB2_dhaB3_dhaX), and
p-1.6 long GI (orfY_orfX_orfw).
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Lys Thr <210> 14 <211> 150 <212> PRT <213> Homo sapiens <400> 14 Met Asn Leu Trp Leu Leu
Ala Cys Leu Val Ala Gly Phe Leu Gly Ala 151015 Trp Ala Pro Ala val His Thr Gin Gly Val Phe Glu Asp
Cys Cys Leu 202530 Ala Tyr His Tyr Pro lle Gly Trp Ala val Leu Arg Arg Ala Trp Thr 354045 Tyr Arg
lle Gin Glu VAYS&H&EREIHr Cys Asn Leu Pro Ala Ala lle 505560 Phe Tyr LRETRGBEWEOMAZSHis Arg Lys
val Cys Gly Asn Pro Lys Ser 65 70 75 80 Arg Glu Val Gin Arg Ala Met Lys Leu Leu Asp Ala Arg Asn
Lys Val 859095 Ph& AL LB BIiDHIKDASH: Thr GIn Thr Phe Gin Ala Gly Pro His 100105110 Ala val

Lys Lys Leu ser Ser Gly A: iﬁ; y f 2@% r ﬁ (%_ Phe Ser Asn Pro lle Ser Ser Ser
Lys Arg Asn Val Ser Leu@.@% eérllTBf%%E% 86 e?g ag &éﬁggﬁ%{é %egﬁ? i%ﬁ%Be[& ﬁ >15<211> 114
<212> PRT <213> Hom®&apianoraIoos, 15 Met Ser Leu Leu Ser Ser Arg Ala Ala Arg Val Pro Gly Pro

Ser Ser 151015 Ser Leuﬁ%@ﬁd_@p ('dﬁ%!é/’?"df%BbeHHa%BL@H u_thy Gin Pro Gly 202530 Pro lle
Ala Ser Ala Gly Pro Ala Ala Ala val Leu Arg Glu LeuArg 354045 Cys val cys Leu Gin Thr Thr Gin Gly

Val His Pro Lys Met lle S&1 508586AQ e @B &8MPhe Ala lle Gly Pro Gin Cys Ser Lys Val Glu Val
65707580 Val Alai3erdeudey/eshen IBIwbysdplu lle Cys Leu Asp Pro Glu Ala 859095 Pro Phe Leu Lys

Lys val lle Gin Lys lle Leu Asp. Gly G Lys 100105110 Glu Asn <210> 16
CEN5301WOPCTCORRET ?M@igg%ﬂﬂefﬂ%f?@%%@l@@ PibRPsapiens <400> 16
pathway operons,
p-1.6 long Gl (dhaB1_dhaB2_dhaB3_dhaX), and
10 p-1.6 long Gl (orfY_orfX_orfw).
pSYCO109 (SEQ ID NO:54):
p-trc (Dar1_GPP2) same orientation compared to the other 2
pathway operons,
p-1.6 iong Gi {(chaB1_dhaB2_dhaB3_dhaX), and
15 p-1.6 iong Gl (érmeoer).
pSYCO400/AGRO (SEQ D NO:55):
p-trc (Dart_GPP2) same orientation compared to the other 2
pathway operons,
p-1.6 long Gl (dhaB1_dhaB2_dhaB3_dhaX), and
20 p-1.6 long Gl (orfY_orfX).
p-1.20 short/long G! (scrK) opposite orientation compared to the
pathway operons.
Once suitable expression cassettes are constructed, they are used
to transform appropriate host bacteria. Introduction of the cassette
25 containing the coding regions into the host bacterium may be
accomplished by known procedures such as by transformation (e.g., using
calcium-permeabilized cells, or electroporation) or by transfection using a
recombinant phage virus (Sambrook et al., supra). Expression cassettes
may be maintained on a stable plasmid in a host cell. In addition,
30 expression cassettes may be integrated into the genome of the host
bacterium through homologous or random recombination using vectors
and methods well known to those skilled in the art. Site-specific
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Met Asp Pro Gin Thr Ala Pro Ser Arg Ala Leu Leu Leu Leu Leu Phe 151015 Leu His Leu Ala Phe Leu
Gly Gly Arg Ser His Pro Leu Gly Ser Pro 202530 Gly Ser Ala Ser Asp Leu Glu Thr ser Gly Leu Gin Glu
Gin Arg Asn 354045 His Leu Gin Gly Lys Leu ser Glu Leu Gin Val Glu Gin Thr Ser Leu SO5560 Glu
Pro Leu Gin Gl Bd#B#5Arg Pro Thr Gly Val Trp Lys Ser Arg 65 70 75 8CGIUS241 K0T Glu Gly lle
Arg Gly His Arg Lys met val Leu Tyr 859095 Thr Leu Arg Ala Pro Arg Ser Pro Lys met Val Gin Gly Ser
Gly Cys 1001051 Iedeneb@btidncsiyiemetag@idogtieuSed Serdsenber BlydratioalyfCys 115120125
Lys val Leu Arg A@W@S%%%é%gﬁg <211> 155 <212> PRT <213> Homo sapiens <40Q> 17 Met Val
Leu Ser Gly Ala Leu'cys Phe Ar ﬁet Lys Asp ser Ala Leu 151015 Lys Val Leu Tyr Leu His Asn Asn
Gin Leu Leu Ala Gly Gly neaggiiondesine gabsGienysiiatiiedlipshahnGlsir@le e Beitivial Val Pro Asn

A F54015 T1p Loy AT/ SEiAHPBLELA RIS L BINEL G Gl Sly BBRGY. Ser GIn Cys Lew

ser Cys Gly Val Gly Gin Glu Pro Thr Leu Thr Leu 65 70 /5 8 ro sn lle met Glu Leu Tyr
Leu Gly Ala Lys GRICSEFS/Edading-nbsierm @ntipplie dejivaiy o AL IMeb&sedu GallSer Ser Phe

Glu 100105110 S@lﬁéﬂﬁo%@aﬁy@ﬁ@t@lﬁéé'rﬁbﬁ’%H%ﬂo@h(%?@h}:{ﬁ'g%&%{w&@aﬁﬁ@a%?&?()125 Gin Pro
Val Arg Leu Thr Gjn Leu Pro Glu Asn Gly Gly Trp Asn Ala 130135140 Pro lle Thr Asp Phe Tyr Phe Gin

Gin Cys Asp 1451561 857U §9r1fican; Faiqbefile rppraspiendpyDe BiHE Eshie Ry idobeses met Pro val
met Arg Leu Phe Bretiiggihadieietdlzs.eu Leu Ala Gly 151015 Leu Ala Leu Pro Ala val Pro Pro Gin
Gin Tip Ala Leu ser Ala Gl 202530 Aty SRR 8 R bYA G Yol VLR Ehe Gl Gl val Tro G
10 A summary of some methods is presented in U.S. Patent No. 7,371,558,
Specific methods for creating mutants using radiation or chemical agents
are well documented in the art. See, for example, Thomas D. Brock in
Biotechnology: A Textbook of Industrial Microbiology, Second Edition
(1989) Sinauer Associates, Inc., Sunderland, MA., or Deshpande, Mukund
15 V., Appl. Biochem. Biotechnol. 36, 227 (1992).
After mutagenesis has occurred, mutants having the desired
phenotype may be selected by a variety of methods. Random screening
is most common where the mutagenized cells are selected for the ability to
produce the desired product or intermediate. Alternatively, selective
20 isolation of mutants can be performed by growing a mutagenized
population on selective media where only resistant colonies can develop.
Methods of mutant selection are highly developed and well known in the
art of industrial microbiology. See, for example, Brock, Supra; DeMancilha
et al., Food Chem. 14, 313 (1984).
25 Fermentation media in the present invention comprise sucrose as a
carbon substrate. Other carbon substrates such as glucose and fructose
may also be present,
In addition to the carbon substrate, a suitable fermentation medium
contains, for exampie, suitable minerals, salts, cofactors, buffers and other
30 components, known to those skilled in the art, suitable for the growth of
the cultures and promotion of the enzymatic pathway necessary for
production of glycerof and its derivatives, for example 1,3-propanediol.
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Arg Ser Tyr cys Arg Ala Leu Glu Arg Leu Val Asp Val val Ser Glu 505560 Tyr Pro Ser Glu val Glu His
Met Phe Ser Pro Ser Cys Val Ser Leu Page 12 CEN5301WOPCTCORRECTEDSEQLIST.txt
65707580 Lea Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Lea His Cys Val Pro 859095 Val Glu Thr Ala
Asn Val Thr Mt 8#3/8H Lea Lys lle Arg Ser Gly 100105110 Asp Arg ProPSarURgs \Nab@sa Lea Thr
Phe Ser Gin His Val Arg Cys 115120125 Glu Cys Arg Pro Lea Arg Glu Lys met Lys Pro Glu Arg Arg

Arg Pro 13013514RdrtisuEly sign€idy ksygiveg Brod(y Sisl ysdn Aegrtt B ThioABRGYiEdidd 150 155
160 His Lea Cys Gly Asp Ala Val Pro Arg Arg 165170 <210> 19 <211> 469 <212> PRT <213> Homq
sapiens <400> 19NRERfiREPBIRIP 9B F1rsanasedieh Lea Lea Phe Trp Gly Val Val 151015 Ser His

Ser Phe Pro Ala Thr LeaAgknbbyiCisb@khFn e ahéen 208530ikea i Ginkyi ¥rlea Glu Lys
Tyr Tyr Asn Lea Lys Asn Asp Gly 354045 Arg Gin Val Glu Lys Arg Arg Asn Ser Gly Pro Val Val Glu

Lys Lea 505560 L§&yMH aRISHRIEHY-PRe eSS B coanameaB ThisShungsPrioksy6B S0 75 80 Ala

' Val Pro Asp 859095 Val Ala,Gin Phe val Lea Thr Glu
g:; ,I\er] II_Deri %Z \{'%hé ﬁa@&ﬁr%%%% ﬁ%%%é%é‘ltﬁ% ‘Fﬁ%&rogu ﬂ89 gﬁ‘ unaﬂ‘é% r E:I; iﬂj 'I}FI]S’ 'Asp Lea Pro
Arg Ala 115120125&8gNpaiasieitns. Aleheefudpasciar BriotintbespemeSeansn Val 130135140 Thr
Pro Lea Thr Phe Thpkyri/ah Sesl GhinAla As e Meh st aniantgnJleSepphg val Arg Gy

Asp His Arg Asp Asn Ser Pro Phe Asp Gly 165170175 Pro Gly Gly Asn'Lea Ala a Phe Gin Pro
Gly Pro Gly lle GIP135PES LRI ARirak his (oRdAEl liapechuiegabie Preateizasn Phe Arg

195200205 the conversion of cobinamide to corrinoid and can introduce the

10 3'-deoxyadenosyl group. Thus, it is known in the art that a coenzyme B12
precursor, such as vitamin B2, needs be provided in E. coff
fermentations. Vitamin B42 may be added continuously to E. coli

fermentations at a constant rate or staged as to coincide with the
generation of cell mass, or may be added in single or multiple bolus
15 additions.
Although vitamin B2 is added to the transformed E. coli described

herein, it is contemplated that other bacteria, capable of de novo vitamin
B12 biosynthesis will also be suitable production cells and the addition of

vitamin B4 to these bacteria will be unnecessary.

20 Typically bacterial cells are grown at 25 to 40 °C in an appropriate
medium containing sucrose. Examples of suitable growth media for use
herein are common commercially prepared media such as Luria Bertani
(LB) broth, Sabouraud Dextrose (SD) broth or Yeast medium (YM) broth.
Other defined or synthetic growth media may also be used, and the

25 appropriate medium for growth of the particular bacterium will be known by
someone skilled in the art of microbiology or fermentation science. The
use of agents known to modulate catabolite repression directly or
indirectly, e.g., cyclic adenosine 2:3-monophosphate, may also be
incorporated into the reaction media. Similarly, the use of agents known

30 to modulate enzymatic activities (e.g., methyl viologen) that lead to

enhancement of 1,3-propanediol production may be used in conjunction
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Glu Tyr Asn Lea His Arg Val Ala Ala His Glu Lea Gly HiS Ser Lea 210215220 Gly Lea Ser His Ser Thr
Asp lle Gly Ala Lea Met Tyr Pro Ser Tyr 225230235240 Thr Phe Ser Gly Asp Val Gin Lea Ala Gin Asp
Asp lle Asp Gly lle 245250255 Gin Ala lle Tyr Gly Arg Ser Gin Asn Pro Val Gin Pro lle Gly Pro
260265270 GHPRAEI/83LYs Ala Cys Asp Ser Lys Lea Thr Phe Asp Ala |le EHFO28288®3% Thr lle Arg
Gly Glu Val Met Phe Phe Lys Asp Arg Phe Tyr Met Arg 290295300 Thr Asn Pro Phe Tyr Pro Glu Val
Glu Lea Asn Phe liétiSer ¥abRz@0581634 a2etitrmBnpGitibesuite ASrpRlydreaiiiu Ala Ala Tyr Glu
Phe Ala Asp 3253 f%%%%@ﬁgﬁ%r A lu Val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala Val Gin
340345350 Gly Gin Asn Val Lea His Gly Tyr Pro Lys Asp lle Tyr Ser Ser Phe 355360365 Gly Phe Pro
Arg Thr val Lys His lle ASpitdhl@kH ey iGlitelieragrtiat®on are between pH 5.0 to

CEN5301WOPCT9QI§%E§H’§Q?§%%§J ?@gﬁgé@g{ééﬁﬁ\%;[nﬁy[ %ﬂﬁ dT [ Tyr Phe Phe Val Ala Asn

Lys Tyr Trp Arg Tyr 385390395400 Asp Glu Tyr LysArg t Asp Pro Gly Tyr Pro Lys Met lle Ala
405410415 Hfs Asp Phefiaactppsi&enpaigariaan AsgenasrabienanvsicL s armsrebie30 Asp Gly Phe

Phe Tyr Phe Phe ks dilrEvdyenGing IO 1nsrBAGARRARIAPAIE RIAHNS HakysArg lle Leu Thr
Leu Gin Lys Ala g§n Ser Trp Phe 450455460 Asn Cys Arg Lys Asn 465 <210> 20 <211> 402 <212>

PRT <213> Homd S50 JRH0S 8!t BRY RBPSEPBRS QM &rmandsed. o expmRiesly Leu Ala

Leu carbon substrate, limited or excess.
Batch fermentation is a commonly used method. Classical batch

10 fermentation is a closed system where the composition of the medium is
set at the beginning of the fermentation and is not subject to artificial
alterations during the fermentation. Thus, at the beginning of the
fermentation, the medium is inoculated with the desired bacterium and
fermentation is permitted to occur adding nothing to the system.

15 Typically, however, “batch” fermentation is batch with respect to the
addition of carbon source, and attempts are often made at controlling
factors such as pH and oxygen concentration. In baich systems, the
metabolite and biomass compositions of the system change constantly
up to the time the fermentation is stopped. Within batch cultures, celis

20 moderate through a static lag phase fo a high growth log phase and
finally to a stationary phase where growth rate is diminished or halted. If
untreated, cells in the stationary phase will eventually die. Cells in log
phase generally are responsible for the bulk of production of end product
or intermediate.

25 A variation on the standard batch system is the Fed-Batch system.
Fed-Batch fermentation processes are also suitabie for use herein and
comprise a typical batch system with the exception that the substrate is
added in increments as the fermentation progresses. Fed-Batch systems
are useful when catabolite repression is apt to inhibit the metabolism of

30 the cells and where it is desirable to have limited amounts of substrate in
the media. Measurement of the actual substrate concentration in
Fed-Batch systems is difficult and is therefore estimated on the basis of
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151015 Val Phe Gly Glu Gly Ser Ala Val His His Pro Pro Ser Tyr Val Ala 202530 His Leu Ala Ser Asp
Phe Gly Val Arg Val Phe Gin Gin val Ala Gin 354045 Ala ser Lys Asp Arg Asn Val Val Phe Ser Pro Tyr
Gly Val Ala Ser 505560 Val Leu Ala Met Leu Gin Leu Thr Thr Gly Gly Glu Thr Gin Gin Gin 65 70 75 80
lle Gin Ala A& &N5PHe Lys lle Asp Asp Lys Gly Met Ala Pro 859095 Ala/esedtigédisd eu Tyr Lys
Glu Leu Met Gly Pro Trp Asn Lys Asp 100105110 Glu lle ser Thr Thr Asp Ala lle Phe Val Gin Arg Asp
Leu Lys Leu 1151%1:2@:@@@@@iyd@bmbdleh‘m@%hea?beﬂfd&jé&%al mﬁ%%egﬁ%@l\égIA .
130135140 Lys Gj |, Asp Phe Ser Glu val Glu Arg Ala P%e lle Asn sp Trp
Val Lys Thr H)i/s Thr ﬁ%’ gﬁysl%n[e”%? grs%s%afga f%%éﬁ/éé%l iéi% Eﬂ)g E %at%l Asp Gin Leu Thr
Arg Leu Val Leu Vighhshtatantra 33henbAAYWRNSASIIEH iR Brie/sxBiH a8 .I%B%Pro Asp Ser

ser Thr His 1952002({5 Arg A LGI# Phe His Lys Ser Asp Gly Ser Thr Val Ser Val Pro Met 210215220
Met Ala Gin Thr AZR O;}E‘Bgﬂé&g’ﬁ yHPfF Glu Phe Thr Thr Pro Asp 225230235240 Gly His Tyr Tyr
Asp lle Leu Glu Leu Pro Cyntitisdaly faspehtuticeLi? 4R 25265y sarMehBleeligefitedla Pro Tyr Glu Lys
Gluval Pro Leu S I 65270 L ey Thr Asn lle.Leu Ser Ala Gin Leu lle Ser His Trp Lys Gly Asn
275280285 met Tﬁgf@%‘ e% réc‘)?eﬁtr?‘dlrﬂééuﬁ?ed& SPrEH ‘r'gﬁf&%' B IteEGql PB4, 5 300 Thr Glu
val Asp Leu Arg L§8Pvotl @ eaididuredensiymistremoxed SDBILOBIEBA0Metrétwsding Gin Phe Gin

Ala Asp Phe Th 3oyl e dsAGIBIAZRaNRAR Riahewkln el Ala Glndlabeu Gin Lys Val

Lys lle Glu Val Asn 340345350 Glu Ser GIy Thr val Ala Ser Ser Ser Ser Ala
355360365 high density where cells are primarily in log phase growth.
10 Continuous fermentation allows for the modulation of one factor or

any number of factors that affect cell growth or end product concentration.
For example, one method will maintain a limiting nutrient such as the
carbon source or nitrogen level at a fixed rate and allow all other
parameters to moderate. In other systems, a number of factors affecting

15 growth can be altered continuously while the cell concentration, measured
by the turbidity of the medium, is kept constant. Continuous systems
strive to maintain steady state growth conditions, and thus the cell loss
due to medium being drawn off must be balanced against the cell growth
rate in the fermentation. Methods of modulating nutrients and growth

20  factors for continuous fermentation processes as well as techniques for
maximizing the rate of product formation are well known in the art of
industrial microbiology and a variety of methods are detailed by Brock,
supra.

It is contemplated that the present invention may be practiced using

25  batch, fed-batch or continuous processes and that any known mode of
fermentation wouid be suitable. Additionally, it is contemplated that cells
may be immobilized on a substrate as whole cell catalysts and subjected
to fermentation conditions for production of glycerol and glycerol
derivatives, such as 1,3-propanediol.

30 In one embodiment, a process for making glycerol, 1,3-propanediol,
and/or 3-hydroxypropionic acid from sucrose is provided. The process
comprises the steps of culturing a recombinant bacterium, as described

45



Arg met Ala Pro Glu Glu lle lle Met Asp Arg Pro Phe Leu Phe Val Page 14
CEN5301wOPcTcORuUCTEOSEOLIsT.txt 370375380 Val Arg His Asn Pro Thr Gly Thr Val Leu Phe Met
Gly Gin Val Met 385 390 395 400 Glu Pro <210> 21 <211> 120 <212> PRT <213> Homo sapiens
<400> 21 MetRid"EB¥878HA Leu Asn Pro Lea Lea Lea Ala Leu Gly Lea MetPATHUS01B 1285 Lea Lea
Thr Thr Val lle Ala Lea Thr Cys Leu Gly Gly Phe Ala 202530 Ser Pro Gly Pro Val Pro Pro Ser Thr Ala
Lea Arg Glu Lea lebGla, 35404 brédehendl sLbsisdeahitrdptivAsiy GaedwsiAdetiglearslys Asn Gly
505560 Ser Met V., g_r § !i? S a I'F{P{ la Gly Met Tyr Cys Ala Ala 65 70 7%@0 eu Glu Ser Lea
lle Asn Val Ser GI;[?’ )F/ggo é%q é éolﬁegé?ﬁof_és F@%@é@%o@fn A7G RE a&’&&%éﬁﬁf é’%ys Pro His Lys
Val Ser Ala Gly Ginay be recoyemrbgsing miedhsds SepwearHies \zal. Argriesmmpld 20k 0> 22 <211>
102 212 PRT <Ay bb iAo 08 e Ml ciaeliUhe By L8/l befdr ibgtidiea B Leu

Leta Val Arg Pro 151015 Gly Leu Gin Ala Pro Met Thr GIn' T F ea’Lys Thr Ser Tip 202530 val
Asn Cys Ser Asn ffSanéatiap. oihr like THNeMs thewrrgducinmesdr elaterrBarednero Lea Leu Asp

Phe Asn Asn Lea iiaRdabatiol ASBIGH RARPORA3R2H8 +8a:Mel Gl ASILeR Arg Arg Pro Asn Lea
Glu Ala Phe 65 70 75 8@?%_5@[}3%%Ala'val Lg/s Ser Lea Gin Asn Ala Ser Ala lle Glu Ser lle 859095 Leu

Lys Asn Lea Leu BFSE o {HUOAREY IR SUATAS 8 St T00 1 tBHIYdINE His Pro lle His lle Lys

Asp Gly Asp Trp AsitrésitioR her AigriveahdSd2@P8cbysakieon. Thr Phe Tyr Lea Lys Thr Lea Glu Asn Ala
Gin Ala Gin Gin 130135140 Thr Thr Lea Ser Leu Ala lle Phe 145150 <210> 23 <211> 99 <212> PRT
<213> HOMO sapiens

10 EXAMPLES

The present invention is further defined in the following Examples.
It should be understood that these Examples, while indicating preferred
embodiments of the invention, are given by way of iliustration only. From
the above discussion and these Examples, one skilled in the art can

15 ascertain the essential characteristics of this invention, and without

departing from the spirit and scope thereof, can make various changes
and modifications of the invention to adapt it to various uses and
conditions.
GENERAL METHODS

20 Standard recombinant DNA and molecular cloning techniques

described in the Examples are well known in the art and are described by
Sambrook, J., Fritsch, E. F. and Maniatis, T. Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press: Cold Spring
Harbor, (1988) (Maniatis) and by T. J. Sithavy, M. L. Bennan, and L. W.
25 Enquist, Experiments with Gene Fusions, Cold Spring Harbor Laboratory,
Cold Spring Harbor, N.Y. (1984) and by Ausubel, F. M. ef al., Current
Protocols in Molecujar Biology, pub. by Greene Publishing Assoc. and
Wiley-Interscience (1987).
The meaning of abbreviations is as follows: “sec” means
30 second(s), “min” means minute(s), “h” means hour(s), “nm” means
nanometers, “uL” means microliter({s), “mL” means milliliter(s), “L." means
liter(s), “mM” means millimolar, “M” means molar, “g” means gram(s), “ng”
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<400> 23 Met Lys Val Ser Ala Ala Lea Lea Cys Lea Lea Lea Met Ala Ala Thr 151015 Phe Ser Pro GIn
Gly Leu Ala GIn Pro Asp Ser Val Ser lle Pro lle Page 15 CEN5301WOPCTCORRECTEDSEQLIST.txt
202530 Thr Cys Cys Phe Asn Val lle Asn Arg Lys lle Pro lle Gin Arg Leu 354045 Glu ser Tyr Thr Arg
lle Thr Asn I8 B&#%3 Lys Glu Ala Val 505560 lle Phe Lys Thr Lys Arg€ip$3p3 151029l Cys Ala
Asp Pro Lys Glu 65707580 Arg Trp Val Arg Asp ser Met Lys His Leu Asp Gin lle Phe Gin Asn 859095
Leu Lys Pro <210m@dns2tirodtah«(2 ) 2bP Riesad Basdpan(sppidns s#l0s Riobgid ys val Leu Trp Ala

Ala Leu Leu Val TRy, s 151015 Gin Ala, Lys lu Gin Ala Val Glu Thr Glu Pro Glu
Pro Glu Leu 2025%‘%%5’ éﬁrﬁgﬁﬁ%gﬁﬁ’q}%’%’%‘% R Rt %@ﬁ”@@“ﬁéﬁ?ﬁ%ﬁ% 354045 Gly Arg
Phe Trp Asp Tyr LBXPAfgUitee/alotheetiony, Mangesas|v6in 505560 val Gin Giu Giu Leu Leu Ser Ser

Gin Val Thr Gin Gl A8 AlR§r04r88dRU Met Asp Glu Thr Met Lys Glu Leu Lys Ala Tyr Lys Ser
Glu Leu 859095 Glu Glu GinCeu Thr Pro Val'Ala Glu Glu Thr Arg Ala Arg Leu Ser 100105110 Lys Glu

Leu Gin Ala Ala Gin Ala Mgjarialserdaneihsssretiehiedsp thesramionauae @pd grigwifgafeu Val Gin Tyr

Arg Gly Glu Val Gisnéisribelkared 303 IRdrh G Ginraes NGk i RlUd=LuL As81Y abAIGd-gU Ala Ser His
Leu Arg 1451501?51 O.Lys L%}S\%r?é@;s Arg Leu Leu Arg Asp Ala Asp Asp Leu Gin Lys Arg

165170175 Leu ABSAHANY ANERRE LRSI 9B Ut Ardrenyabe {derbegs der

General Bacteriology (Phillipp Gerhardt, R. G. E. Murray, Ralph N.
Costilow, Eugene W. Nester, Willis A. Wood, Noel R. Krieg and G. Briggs

10 Phillips, eds), American Society for Microbiology, Washington, DC. (1994))
or by Thomas D. Brock in Biotechnology: A Textbook of industrial
Microbiology, Second Edition, Sinauer Associates, Inc., Sunderland, MA
(1989). All reagents, restriction enzymes and materials described for the
growth and maintenance of bacterial cells may be obtained from Aidrich

15 Chemicals (Milwaukee, WI), BD Diagnostic Systems (Sparks, MD), Life
Technologies (Rockville, MD), New England Biolabs (Beverly, MA), or
Sigma Chemical Company (St. Louis, MO}, uniess otherwise specified.

LB (Luria Bertani) medium contains following per liter of medium:

Bacto-tryptone (10 g), Bacto-yeast extract (5 g), and NaCl (10 g).

20 Supplements were added as described in the Examples below. All
additions were pre-sterilized before they were added to the medium.
Molecular Biology Technigues:

Restriction enzyme digestions, ligations, transformations, and
methods for agarose gel electrophoresis were performed as described in
25 Sambrook, J., et al., Molecular Cloning: A Laboratory Manual, Second
Edition, Cold Spring Harbor Laboratory Press (1989). Polymerase Chain
Reactions {(PCR) techniques were found in White, B., PCR Protocols:
Current Methods and Applications, Volume 15 (1993), Humana Press Inc.,
New York. NY.
30 EXAMPLE 1
Recombinant E. coli Containing Putative Sucrose Metabolism Genes

The purpose of this Example was to construct a recombinant £, coli
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Ser Ala lle Arg Glu Arg Leu Gly Pro Leu val Glu Gin Gly Arg val 195200205 Arg Ala Ala Thr Val Gly
Ser Leu Ala Gly Gin Pro Leu Gin Glu Arg 210215220 Ala Gin Ala Trp Gly Glu Arg Leu Arg Ala Arg met
Glu Glu met Gly 225230235240 ser Arg Thr Arg Asp Arg Leu Asp Glu val Lys Glu Gin val Ala Glu
245250255 VeI 2428814 Leu Glu Glu Gin Ala Gin Gin lle Arg Leu Gin AR 2682838705 |u Ala Phe
Gin Ala Arg Leu Lys Ser Trp Phe Glu Pro Leu val Glu 275280285 Asp Met Gin Arg Gin Trp Ala Gly
Leu Val Glu Lys vatr&iin oiatAitan290. 22536 6 wabedyrTdta SalisAlyéie ProvaP&ocderohap Asn His

305310315 <210>, < > < R] Ho sapiens <40 5 met Lys Val Ser Ala Ala
Leu Leu Trp Leu I_ﬁeau8 ’Féﬁ’é‘g%g’ )f’f‘ﬁ%:é?“ 1%6? @Iﬁqrg%@l%gﬁ%g&é%@?éﬂéé “IST.txt
151015 Phe Ser Rro@Enegiol (BDBR)Hroty suoreda.Ser Val Pro Thr Thr Cys 202530 Cys Phe Asn Leu
Ala Asn Arg Lys lle Pro Ly GlR &g ek % {Eﬁw I I s Cys Pro Gin
Lys Ala Val lle Phe 505560 Lys 'Iglér Lys Le ﬁgg L%% ASp ﬁ%y ys A a%&é%érg%e/és%é ys Trp 65 70
75 80 Val GIn*AspNSEERAet D Bye [B8{PARIH GRN 85208 tire & MR giRs TegicseRsiFRD &210> 26 <211>

99 <212> PRT <208 ddampswniens adaRa bMatuaalidsidadi ehiedsrLeu Leu Leu ll
Ala Ala Thr 151015 Phe lle Prg GIn, GI¥ Leu Ala_ GIn Pro ;5 Ala lle Asn Ala Pro Val 202530 Thr Cys

Cys Tyr Asn Phe PRYREHERR; CPLSIRSeVaPeEiR ATgReS48Y0agpoo, Finland) using the
following conditions: 88 °C/10 sec; 30 cycles of 98 °C/1 sec, 63 °C/30

sec, and 72 °C/30 sec; and then 72 °C/5 min using genomic DNA from
10 P. fluorescens Pf5 as template and the primers set forth in SEQ ID
NO:56 and SEQ ID NO:57. .
An adenosine nucleotide (“A”) was added to the 3’ ends of the
3063 bp PCR product with Tag polymerase for 10 min at 72 °C. The
PCR product was cioned into pBAD-TOPO® (Invitrogen, Carlsbad, CA)
15 following the protocol supplied by the vendor. After transformation of E.
coli strain TOP10 (Invitrogen) with selection for ampicillin resistance,
plasmid DNA was isclated. The presence of the inserted DNA was
verified by DNA sequence analysis. One plasmid, named “pBAD-TOPO
Pf5 cscB&A 3-5”, was transformed into £. coli strain TTab
20 pSYCO400/AGRO to generate strain PDO2241. A control plasmid
without inserted DNA, named “pBAD-TOPO ctl 3-8, was also
transformed into E. coli strain TTab pSYCQ400/AGRO to generate
strain PDO2242.
E. coli strain TTab pSYCO400/AGRO, a PTS minus strain, was
25 constructed as foliows. Strain TTab was generated by deletion of the aldB
gene from strain TT aldA, described in U.S. Patent No. 7,371,558
(Example 17). Briefly, an aldB deletion was made by first replacing 1.5
kbp of the coding region of aldB in E. coli strain MG1655 with the FRT-
CmR-FRT cassette of the pKD3 plasmid (Datsenko and Wanner, Proc.
30 Natl Acad. Sci. USA 97:6640-6645, 2000). A replacement cassette was
amplified with the primer pair SEQ ID NO:58 and SEQ ID NO:59 using
pKD3 as the template. The primer SEQ 1D NO:58 contains 80 bp of
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Ala Ser Tyr Arg Arg lle Thr Ser Ser Lys Cys Pro Lys Glu Ala Val 505560 lle Phe Lys Thr lle Val Ala
Lys Glu lle Cys Ala Asp Pro Lys GIn 65 70 75 80 Lys Trp val GIn Asp Ser Met Asp His Leu Asp Lys
Gin Thr Gin Thr 859095 Pro Lys Thr <210> 27 <211> 314 <212> PRT <213> Homo sapiens <400> 27
met Arg lle ABS/HIMEEIME Phe Cys Leu Leu Gly lle Thr Cys Ala 151015 |l8ireSzed va#235n Ala Asp
Ser Gly Ser Ser Glu Glu Lys Gin Leu 202530 Tyr Asn Lys Tyr Pro Asp Ala Val Ala Thr Trp Leu Asn
Pro Asp Pro 354046rselogind. yiscGineAgrot elsBeind ZORy9 @Ihoﬁaﬂo@katwm Serifadt 505560 Giu

Thr Asn Asp Phe %?C’ﬁ r Leu.Pr Ser ,7/0 75 r His A His Met Asp
Asp met Asp Asp Glu Aksgp%« icon amﬁ?@ %3’5"(?3? %ﬁi}@é el\?gp ga{‘?ﬁ’? aﬂg[?g Asn Asp Ser
Asp Asp Val Asp M@Smlmrm%ﬁ Sde@S@M&@egeﬁspr@RdMHls His Ser Asp Glu
115120125 Ser Agfp . Thr h 135140 Val Phe
Thr Pro Val val Pro T%évﬁﬁgé] tj%'l“’@%%sop (?%r %ﬁﬁﬁé%@ﬂ‘&g Agp er%%l Val Tyr Gly Leu
Arg Ser Lys Ser Lys/ys5Pfb M@l@ﬁﬁ@%%@rﬁ%m@fﬁmmm@m fhb Asp Glu Asp lle

Th Ser His 18015R4A0MGk G RFIALOI U demBbrble Diid ye-iiale Eéﬂfvmeé'qfage 17
CEN5301WOPCTC§DRRECTED5E0LIST txt 195200205 Gin Asp Leu Asn Ala Pro Ser Asp Trp Asp Ser

Arg Gly Lys Asp Ser 315516756 RYMEIPH, SE& BINEAR A REEIR §Q @la @R?'FWWHB Ser His
225230235240 LysysainiGen feyé aul Byky S OR) passiddavivsie Asp iede RBnASn G HIPgaas 0255

a characteristic 1.1 kbp PCR product. A P1 lysate was prepared and used

16 to move the mutation to the TT aldA strain to form the TT aldAAaldB::Cm
strain. A chloramphenicol-resistant clone was checked by genomic PCR
with the primer pair SEQ ID NO:60 and SEQ ID NO:61 to ensure that the
mutation was present. The chloramphenicol resistance marker was
removed using the FLP recombinase (Datsenko and Wanner, supra) to

15 create TTab. Strain TTab was then transformed with pSYCO400/AGRO
(set forth in SEQ ID NO:55), described in U.S. Patent No. 7,524,660
(Example 4), to generate strain TTab pSYCO400/AGRO.

As described in the cited references, strain TTab is a derivative of
E. coli strain FM5 (ATCC® No. 53911) containing the following
20 modifications:
deletion of gipK, gldA, ptsHI, crr, edd, arcA, mgsA, qor, ackA, pta,
aldA and aldB genes;
upregulation of galP, glk, btuR, ppc, and yqhD genes; and
downregulation of gapA gene.

25 Plasmid pSYCO400/AGRO contains genes encoding a glycerol production
pathway (DART and GPP2) and genes encoding a glycerol dehydratase
and associated reactivating factor (dhaB723, dhaX, orfX, orfY), as well as
a gene encoding a fructokinase (scrK).

30 EXAMPLE 2
Production of 1.3-Propanediol from Sucrose

The purpose of this Example was to demonstrate that an E. cofi
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His Ser Asp Val lle Asp Ser Gin Glu Leu Ser Lys Val Ser Arg Glu 260265270 Phe His Ser His Glu Phe
His Ser His Glu Asp Met Leu Val Val Asp 275280285 Pro Lys Ser Lys Glu Glu Asp Lys His Leu Lys
Phe Arg lle Ser His 290295300 Glu Leu Asp Ser Ala Ser Ser Glu Val Asn 305310 <210> 28 <211>
583 <212> PR® XW#831dmo sapiens <400> 28 Met Phe Leu Ser Met VaPSBUB3R 186§ Thr Phe Gly
Trp Val Gin 151015 Asn Pro Gly Lys Phe Glu Asn Leu Lys Arg Val Val Gin Val Phe Asp 202530 Arg
Asn Ser Lys Val Higdgr@ipN&ihg yseAsntay & ys deseonEhaiRS 404 §draig ahiys Glu Ser Lys lle Gin

Lys Glu Leu Val i le T hr T Glu Leu Val Gly Thr GI
Thr 65 70 75 80 Ses TR EN AR RS o ATE S oY e P63 559005 Ala Asp Gin Oy
Asn Lys Lys Gly TyeiRbAGIEANGTRS 8o Serdass 1000081l FiRQ)andgyTasdMa His Ala Leu Gly
Phe lle Gu Tyr e Asn 125436155 4y wBer9h 3as Ebahte At As Gk fa Tyr Ser Lys

130135140 Ser Ala Asp Gly Ser Ala lle Glu Lys Glu lle Leu lle Glu Ala Ile 1451 5160 Ser Ser Tyr
Pro Pro Ala Ilé Ard'fESLE@R YRSl it lr Brsihaliigs s Motifs ation{iEskagventigls Phe Asp Leu Gly

Lys Asn Leu Gly RheoB @45 hCIIRLERIONLAI SRt B eginE SRtk Em Gy Gholle Leu Leu Asp
Thr Leu 195200205 %a Asn Al Pro Lys Asp Lys Gly Glu lle Arg Asn Asn Trp Glu 210215220 Gly

a Met
Ser Ser Asp Lys T)PAERRENE IS I-61 Lcél}jlt'ﬂgﬁ Wé%%%%ﬁ@ﬂt??e f¢Leu val Lys Gin
Gly Lys Lys Glu PhiesHe #earopTicsLeen2ip 2502555l kysRinedsat 50 bisiMEPs lle Ser His Ala

Phe Lys lle Thr 2600 0mar DGl e b B YR PB4y NPt b YRRl el 5 Lys Phe

16 g/L sucrose. Vitamin B12 was added to the medium to a concentration
of 0.1 mg/L. The cultures were incubated at 34 °C with shaking (225
rpm) for 24 hours, after which time the concentrations of sucrose,
glycerol and 1,3-propanediol (PDO) in the broth were determined by
high performance liquid chromatography.

15 Chromatographic separation was achieved uSing an Aminex
HPX-87F column (Bio-Rad, Hercules, CA) with an isocratic mobile
phase of distilled-deionized water at a flow rate of 0.5 mL/min and a
column temperature of 85 °C. Eluted compounds were quantified by
refractive index detection with reference to a standard curve prepared

20 from commercially purchased pure compounds dissolved to known
concentrations in MOPS minimal medium. Retention times were
sucrose at 12.2 min, 1,3-propanediol at 17.9 min, and glycerol at 23.6
min.

E. coli strain PD02241 with the putative sucrose metabolism

25 genes from P. fluorescens Pf5 metabolized all the sucrose in the
medium (0 g/L remaining) and produced 2.55 g/L PDO and 2.83 g/L
glycerol. The control strain PD02242 was unable to metabolize sucrose
(10.7 g/l remaining) and produced only negligible PDO (0.06 g/L) and
glycerol (0.01 g/L) under these conditions.
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275280285 Thr Arg Val Pro Lys Arg val Tyr Trp Glu Met Leu Ala Thr Asn Leu 290295300 Thr Asp Lys
Glu Tyr val Arg Thr Arg Arg Ala Leu lle Leu Glu lle 305310315320 Leu lle Lys Ala Gly Ser Leu Lys lle
Glu Gin lle Gin Asp Asn Leu 325330335 Lys Lys Leu Gly Phe Asp Glu Val lle Glu Thr lle Glu Asn Asp
lle 340345350 81&BWA38L Ile Asn Thr Gly lle Phe lle Glu lle Lys Gly Arg PRE/PSge1180235
CEN5301WOPCTCORRECTEDSEQLIST.txt 355360365 Tyr Gin Leu Lys Asp His lle Leu Gin Phe Val
lle Pro Asn Arg Gly 370375380 Val Thr Lys Gin E¥AMBLEyS Ser Glu Leu Glu Glu Lys Lys Ser Glu
385390395400 Leu Ayg His, L rVal PraHis GluJyr lle Glu Leu lle 405410415 Glu lle Ala
Arg Asn Ser Thr Gin go rlT _ ’ Habe et Gire e &viet Lys Val Tyr
Gly Tyr Arg Gly Lys His T8 Biyress4108is5-Giyete Weag ysoheirishaGicatabileayEThr val Gly Ser
Pro lle 450455460, srfyh Gl e B} BSRTULLUS BT SeE GlX Gy Ty Asn 465470475480

Leu Pro lle Gly Gin Ala Asp Glu Met Gin Arg Tyr Val Glu Glu Asn Gin Thr Arg Asn Lys His

lle Asn Pro Adn GRYa8s89pLF8val Tyr 500505510 Pro Ser Ser Val Thr Glu Phe Lys Phe Leu Phe Val

Ser Gly His Phe 515520588 b\ssfaly fSRINGYS Ales ciober 3 Aukbasbdsh tHigdigidhr Asn
530535540 Cys Asn Gly Ala éal Leu Ser Val Glu Glu Leu Leu lle Gl G%SGlu 545550555560 Met lle

Lys Ala Gly Thr Leu RS TP BINeINRl ArgoX R ey v (ATCC® 5395 #8n Asn Gly Glu lle
Asn Phe 580 <21@%48 RRITI2892. <R LIntRIR{| st 3Pvitaca BriIe8S DNA, pBAD-TOPO

ctl 3-8, was also transformed info E. colfi strain FM5 to generate strain
10 PDO2350.
E. coli strains PD0O2355 and PD0O2350 were grown overnight in
L.B (Luria Bertani) medium containing 100 ug/ml ampicillin at 37 °C.

The next day, these cultures were diluted 1:50 in LB medium containing
100 pg/mL ampicillin and grown at 37 °C for 4 hours. These log-phase

I5 cultures were diluted 1:100 in the wells of a Bioscreen-C plate
(instrument and plates purchased from Growth Curves USA, Piscataway
NJ) with MOPS minimal medium (Teknova, Half Moon Bay, CA)
containing 10 g/l. sucrose. The cultures were grown at 37 °C in triplicate
with continuous shaking. Optical density was monitored. At 20 hours

20  after inoculation, the optical density of the PD0O2355 culture was 0.584
+/- 0.004, whife the optical density of the PD0O2350 culture was 0.065 +/-
0.004. These results demonstrate that the control sitrain was unable to
grow with sucrose as sole carbon source, while the strain expressing P.
fluorescens Pf5 lacY and scrB was able to grow with sucrose as sole

25 carbon source.
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<400> 29 Met Thr Lys Leu Glu Glu His Leu Glu Gly lle Val Asn lle Phe His 151015 Gin Tyr Ser Val Arg
Lys Gly His 'he Asp Thr Leu Ser Lys Gly Glu 202530 Leu Lys Gin Leu Leu Thr Lys Glu Leu Ala Asn
Thr lle Lys Asn lle 354045 Lys Asp Lys Ala Val lle Asp Glu lle 'he Gin Gly Leu Asp Ala Asn 505560
Gin Asp Glu Gig }46a8;’he Gin Glu Phe lle Ser Leu Val Ala lle 6570758&%}&%&;&&) s Ala Ala His
Tyr His Thr His Lys Glu 8590 <210> 30 <211> 92 <212> PRT <213> Homo sapiens <400> 30 met Thr
Lys Leu Glu Glu His Leu Glu Gly lle Val Asn lle Phe His 151015 Gin Tyr ser Val Arg Lys Gly His Phe
Asp Thr Leu Ser Lys Gly Glu 202530 Leu Lys GineetlM&) Thr Lys Glu Leu Ala Asn Thr lle Lys Asn lle
354045 Lys Asp LyéhAtas\titesldp: Glu lle Phe Gin Gly Leu Asp Ala Asn 505560 Gin Asp Glu Gin Val
Asp Phe Gin Glu Phe lle Ser Leu Val Ala lle 65707580 Ala Leu Lys Ala Ala His Tyr His Thr His Lys Glu
Page 19 CEN5301WOPCTCORRECTEDSEQLIST.txt 8590 <210> 31 <211> 89 <212> PRT
<213> Homo sapiens <4004 3acumsbinzn Gipdtetiudacadaptibricein ke ydtadrhewMeh Gysddr Met Ala

151015 Leu Cys %WeCFéééd%%iﬁé?xtV@ér@tYuEpr Asn Lys Glu Leu Cys Cys Leu 202530 Val Tyr Thr Ser
Trp Gin lle Pro Gin Lys Phe lle Val Asp Tyr Ser 354045 Glu Thr Ser Pro GIn Cys Pro Lys Pro Gly Val

lle Leu Leu Thr Lys 50558b Afd SHEAIHEGIRAUS TYsenEpaing RrooAgrenirde yaving Mair@ia Lys
fransporter activity, said polypeptide having at least 95%

sequence identity, based on & Clustal V method of alignment,
when compared to an amino acid seguence as set forth in
10 SEQ ID NO:24; and
{b) a nucieotide sequence encoding a polypeptide having sucrose
hydrolase activity, said polypeptide having at least 95%
sequence identity, based on a Clustal V method of alignment,
when compared to an amino acid sequence as set forth in
15 ' SEQ ID NO:26; |
wherein (a) and (b) are each operably iinked to the same or a different
promoter, further wherein said recombinant bacterium is capabie of
metabolizing sucrose.

20 2. The recombinant bacterium of claim 1 wherein the nucleotide
sequence encoding the polypeptide having sucrose transporter activity
has at least 95% sequence identity, based on BLASTN method of
alignment, when compared to a nucleotide sequence as set forth in SEQ
D NO:23.

3. The recombinant bacterium of claim 1 wherein the nucleotide
sequence encoding the polypeptide having sucrose hydrolase activity has
at least 95% sequence identity, based on BLASTN method of alignment,
when compared to a nucleotide sequence as set forth in SEQ ID NO:25.

4. The recombinant bacterium of claim 1 further comprising in its
genome or on at ieast one recombinant construct, a nucieotide sequence
encoding a polypeptide having fructokinase activity.
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65707580 Tyr lle Ser Asp Leu Lys Leu Asn Ala 85 <210> 32 <211> 728 <212> PRT <213> Homo
sapiens <400> 32 Met Trp Val Thr Lys Leu Leu Pro Ala Leu Leu Leu Gin His Val Leu 151015 Leu His
Leu Leu Leu Leu Pro lle Ala lle Pro Tyr Ala Glu Gly GIn 202530 Arg Lys Arg Arg Asn Thr lle His Glu

Phe Lys Lys @@/ sd-¥$; 7 hr 354045 Thr Leu lle Lys lle Asp Pro Ala Leu LYs AR JYs H}‘,{skys Lys val
505560 Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys Gly Leu ¢ 57075%0 Pro Phe Thr

Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys Gin Cys 859095 Leu Trp Phe Pro Phe Asn Ser Met Ser
Ser Gly Val Lys Lys Glu Phe 100105110 Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr lle Arg
Asn Cys 115120125 lle Be Gy tysdBipiegtderciyriuryoGisfhayalrseeitetidpbys3@35140 Ser Gly

lle Lys Cys Gin Pgg. Ti r is Glu Hi 150155160 Ser.Phe Leu, Pro Ser Ser Tyr

Arg Gly Lys Asp I_Y-gat), @n% rgﬁj% E&‘rlwgl %rg ?@@%@%%ﬁé fb\%é l;,?&ssne W%n,&?g'%@hg/m%é?& %?3? Gly Pro Trp

Cys Phe Thr Ser 1189085t90vABatRed Glaligamand, TyreGlarvab@yiiAsglienPeces selystiSer Glu

195200205 Val G T , 20 His Thr
Lo SeBMa e SATRO Sl Se A O AL AT YRGB

Glu Ser Gly Lys lle Cys Gin Arg T ys Phe Leu Pro
Glu Arg Tyr Pro AR 14 BRAPhbNEi4 248RE0BEN A4 AxnSER dyRGfsn Pro Asp Gly Gin Pro Arg
Pro Trp Cys Tyr 260265270 Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala lle Lys Thr Cys

275280285 Ala Asp Asn Thr met Asn Asp Thr Asp Val Pro Leu Glu Thr Thr Glu 290295300
6. The recombinant bacterium of claim 4, wherein the polypeptide

having fructokinase activity has an amino acid sequence as set forth in
10 SEQ ID NO:40.

7. The recombinant bacterium of claim 1 wherein said bacterium is
selected from the group consisting of the genera: Escherichia, Klebsiella,
Citrobacter, and Aerobacter.

13

8. The recombinant bacterium of claim 7 wherein said bacterium is

Escherichia coli.

9. The recombinant bacterium of claim 1 wherein the recombinant
20 bacterium produces 1,3-propanediol, glycerol, and/or 3-hydroxypropionic
acid.

10. A process for making glycerol, 1,3-propanediol and/or 3-
hydroxypropionic acid from sucrose comprising:
25 a) culturing the recombinant bacterium of claim 9 in the presence
of sucrose; and
b) optionally, recovering the glycerol, 1,3-propanedio! and/or 3-
hydroxypropionic acid produced.
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Cys lle Gin Gly Gin Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr Ile Page 20
CEN5301WOPCTCORRECTEDSEQLIST.txt 305310315320 Trp Asn Gly lle Pro Cys Gin Arg Trp Asp
Ser Gin Tyr Pro His Glu 325330335 His Asp met Thr Pro Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu
Asn 340345350 Tyr Cys Arg Asn Pro Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr Thr 355360365 Asp
Pro ASn lle Arg Val Gly Tyr Cys St GHHPPF6REACEFIASHFT0375380 Met Ser His Gly Gin Asp Cys
Tyr Arg Gly Asn Gly Lys Asn Tyr met 38539Qa92400:SHyisn Leu Ser Gin Thr Arg Ser Gly Leu Thr
Cys Ser met Trp Asp 405410415 Lys Asn Met Glu Asp Leu His Arg His lle Phe Trp Glu Pro Asp Ala
420455830 BAPEEY BEGTASH GRYAsn Tyr Cys Arg Asn Pro Asp Asp Asp Ala His 435440445 Gly Pro
Trp Gys &y rsERuGsARPRBrodreudievPrortyrAsp diyr Cys 450455460 Pro lle Ser Arg Cys Glu Gly Asp
Thr ThiPFONER ReSVATAYECL 86488420 B3 48G Asp His Pro Val lle Ser cys Ala Lys Thr Lys Gin Leu
Arg Val val 485490495 Asn Gly lle Pro Thr Arg Thr Asn lle Gly Trp Met val Ser Leu Arg 500505510
Tyr Arg3AsncEYS Hibved@ys Gly Gly Ser Leu lle Lys Glu Ser Trp 515520525 Val Leu Thr Ala Arg Gin
Cys RhgRreser AlgAsRekeu Lys Asp Tyr 530535540 Glu Ala Trp Leu Gly lle His Asp Val His Gly Arg
Gly Asp Glwbys - 545550555560 Cys Lys Gin Val Leu Asn Val Ser Gin Leu Val Tyr Gly Pro Glu Gly

56557 |5575 eLaspeu Val Leu met Lys Leu Ala Arg Pro Ala val Leu Asp Asp 580585590 Phe val
Ser 58§ %éa_ W Asn Tyr Gly Cys Thr lle Pro Glu 595600605 Lys Thr Ser cys Ser Val Tyr Gly

Trp GI{@Tyr Thr Gly Leu lle Asn 610615620 Tyr Asp Gly Leu Leu Arg val Ala His Leu Tyr lle met Gly
Asnh G1§%25630635640

<170> FastSEQ for windows version 4.0

<210> 1

<211> 277

<212> PRT

<213> Homo sapiens

<400> 1
Mgt val Arg Leu Pgo Leu GIn Cys val igu Trp Gly Cys Leu Leu Thr
15
Ala val His 560 Giu Pro Pro Thr Ala Cys Arg Glu Lys Gin Tyr Leu
25 30
Tle Asn ggr GIn Cys Cys Ser kgu Cys GIn Pro Gly GIn Lys Leu val
45
Ser égp Cys Thr Glu rPhe ggr Glu Thr Glu Cys %gu Pro Cys Gly Glu
Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His GIn His
65 70 75 80
Lys Tyr Cys Asp ggo Asn Leu Gly Leu grg val GIn GIn Lys Gly Thr
0 g5
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr
100 105 110
ser Glu Ala Cys Glu Ser Cys val Leu His Arg Ser Cys Ser Pro Gly
115 120 125
Phe Gly val Lys GIn ITe Ala Thr Gly val Ser Asp Thr Ile Cys Glu
130 135 140
Pro Cys Pro val Gly Phe Phe Ser Asn val Ser Ser Ala pPhe GTu Lys
145 150 155 160
Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu val val 6Tn Gln
165 170 175
Ala Gly Thr Asn Lys Thr Asp val val Cys Gly Pro GIn Asp Arg Leu
180 185 190
Arg Ala Leu val val Ile Pro Ile Ile Phe Gly Ile Leu Phe Ala Ile
195 200 205
teu Leu val Leu val phe Ile Lys Lys val Ala Lys Lys Pro Thr Asn
210 215 220
Lys Ala Pro His Pro Lys Gln Glu Pro Gln Glu ITe Asn Phe Pro Asp
225 230 235 240
Asp Leu Pro Gly Ser Asn Thr ATa Ala Pro val GIn Glu Thr Leu His
245 250 255
Gly Cys Gln Pro val Thr GIn Glu Asp Gly Lys Glu Ser Arg Ile Ser
260 265 270
val GIn Glu Arg GlIn
275

<210> 2
<211> 1170
<212> PRT
Page 1



Lys Cys Ser Gin His His Arg Gly Lys val Thr Leu Asn Glu Ser Glu 645650655 Ille Cys Ala Gly Ala Glu
Lys lle Gly Ser Gly Pro Cys Glu Gly Asp 660665670 Tyr Gly Gly Pro Leu Val Cys Glu Gin His Lys Met
Arg Met val Leu 675680685 Gly val lle Val Pro Gly Arg Gly Cys Ala lle Pro Asn Arg Pro Gly
690695700 lle Phe Val Arg val Ala Tyr Tyr Ala Lys Trp lle His Lys lle lle 705 710 715 720 Leu Thr Tyr

Lys V) Bro Gin Ser 725 <210> 3GENDIQIOROTEORRECFHRTEQRISE- IO sapiens <400> 33 Met Asn
Phe LéuTeu Ser ??BVQISHis Trp Ser Leu Ala Leu Leu Leu 151015 Tyr Leu His His Ala Lys Trp Ser

Gin Af&%%a Pro met Ala Glu Gly 202530 Gly Gly Gin Asn His His Glu Val Val Lys Phe Met Asp val Tyr
Gin 3"3%?)4@ Arge8 et Ry §9sq}|¥s =1 I‘F&Gl‘(ﬁ'l-g Yo fheal- RS RE PRE G GiFPage 21
CEN&?@lW@Pﬁ“ﬂCE%QRE@TFEDsﬁQlQ&ng5 604 Wsﬁ@é\&%@'% I@ %%ﬁ{yr IlglPhCe Lys IF’Fr>0 Ser
Cys Val Pro Ley 6570 75 80_Met Ar ly Gly Cys Cys Asn sp Glu Gly Leu Glu Cys val Pro
859053%3&@5&6"%}”&%&& ‘Ff? %§¥ i'FPlléyn%/eﬁ%ﬁﬂE Ey¥ PYEHIE966Y05110 Gin Gly Gin His lle
Gly Gla1MlatsSeﬁvae*&euﬁ;imrblisgxsmé_ryyaysalam&(g G Gyt ArgpPrad-ys Lys Asp Arg Ala Arg
Gin Glu L a rg Gly Lys Gly, LyS*Gly Gin Lys Arg Lys Arg Lys Lys Ser Arg Tyr
145%5'15%%%?5?@%#%%%% %?3) %%%/&3 ergg&&‘/s“é?/é )éu" Et Fo Trp 165170175 Ser Leu
Pro GlyaP¥3 His™Bré By§ Bly-ProCysP8er (Glu Aey Ary 4k118018510@Hdissleu Phe val Gin Asp Pro

Gin THECYs L5 4% SR G Y1 LYsrASDeLo5200405 Thy Asp FLADCIE s A2 Arg Gin Leu Glu Leu
Asn Glu Arg Thr 21215220 Cys Arg C¥51®sp Lys Pro Arg Arg 30
Ser Gly GIn val phe Ser val val Ser Asn Gly Lys Ala Gly Thr Leu
115 120 125
Asp Leu Ser Leu Thr val GIn Gly Lys GIn His val val ser val Glu
130 135 140
Glu Ala Leu Leu Ala Thr Gly GIln Trp Lys Ser Ile Thr Leu Phe val
145 150 155 160
GIn Glu Asp Arg Ala GIn Leu Tyr Ile Asp Cys Glu Lys Met Glu Asn
165 170 175
Ala Glu Leu Asp val pro Ile GIn Ser val Phe Thr Arg Asp Leu Ala
180 185 190
Ser Ile Ala Arg Leu Arg ITe Ala Lys Gly Gly val Asn Asp Asn Phe
195 200 205
GIn Gly val Leu GIn Asn val Arg Phe val pPhe Gly Thr Thr Pro Glu
210 215 220
Asp Ile Leu Arg Asn Lys Gly Cys Ser Ser Ser Thr Ser val Leu Leu
225 230 235 240
Thr Leu Asp Asn Asn val val Asn Gly Ser Ser Pro Ala Ile Arg Thr
245 250 255
Asn Tyr Ile Gly His Lys Thr Lys Asp Leu GIn Ala Ile Cys Gly Ile
260 265 270
Ser Cys Asp Glu Leu Ser Ser Met val Leu Glu Leu Arg Gly Leu Arg
275 280 285
Thr Ile val Thr Thr Leu Gln Asp $Ser ITe Arg Lys val Thr Glu Glu
290 295 300
Asn Lys Glu Leu Ala Asn Glu Leu Arg Arg Pro Pro Leu Cys Tyr His
305 310 315 320
Asn Gly val GIn Tyr Arg Asn Asn Glu Glu Trp Thr val Asp Ser Cys
325 330 335
Thr Glu Cys His Cys GIn Asn Ser val Thr ITe Cys Lys Lys val Ser
340 345 350
Cys Pro Ile Met Pro Cys Ser Asn Ala Thr val Pro Asp Gly Glu Cys
355 360 365
Cys Pro Arg Cys Trp Pro Ser Asp Ser Ala Asp Asp Gly Trp Ser Pro
370 375 380
Trp Ser Glu Trp Thr Ser Cys Ser Thr Ser Cys Gly Asn Gly Ile Gln
385 390 395 400
GIn Arg Gly Arg Ser Cys Asp Ser Leu Asn Asn Arg Cys Glu Gly Ser
405 419 415
Ser val GIn Thr Arg Thr Cys His Ile GIn Glu Cys Asp Lys Arg Phe
420 425 430
Lys Gin Asp Gly Gly Trp Ser His Trp Ser Pro Trp Ser Ser Cys Ser
435 440 445
val Thr Cys Gly Asp Gly val tle Thr Arg Ile Arg Leu Cys Asn Ser
450 455 460
Pro Ser Pro Gln Met Asn Gly Lys Pro Cys Glu Gly Glu ala Arg Glu
465 470 475 480
Thr Lys Ala Cys Lys Lys Asp Ala Cys Pro Ile Asn Gly Gly Trp Gly
485 490 495
Pro Trp Ser Pro Trp Asp Ile Cys Ser val Thr Cys Gly Gly GIy val
500 505 510
Gln Lys Arg Ser Arg Leu Cys Asn Asn Pro Thr Pro GIn Phe Gly Gly
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<210> 34 <211> 240 <212> PRT <213> Homo sapiens <400> 34 Met Leu Ala Leu Leu Cys Ser Cys
Leu Leu Leu Ala Ala Gly Ala Ser 151015 Asp Ala Trp Thr Gly Glu Asp Ser Ala Glu Pro Asn Ser Asp
Ser Ala 202530 Glu Trp lle Arg Asp Met Tyr Ala Lys Val Thr Glu lle Trp Gin Glu 354045 Val Met Gin
Arg Arg Asp Asp Asp Gly Ala Leu His Ala Ala Cys Gin 505560 Val Gin Pro Ser Ala Thr Leu Asp Ala
Ala Gin Pro Ar, })/al Thr Gly 65 7655 3 yaPVEIaReG PREYARYL. Bih- ket Ala Pro Arg Ala Lys Leu Asp Ala

Phe 859085,PAEAla e Shs GV RS TNLGIUAP Asn SR S6r S8t ArgAla 100105110 lle His Val
His Gin PR&0Gly Asp Leu Ser GiaXGly Cys Glu Ser Thr 146120125 Gly Pro His Tyr Asn Pro Leu Ala

val P@@@ﬂfﬁ’?’r%"@iﬁﬁis“?ﬁ’o‘ﬁgl i@fﬁlﬁ@rAéﬁrPﬁé‘;G@y%ﬁﬁ‘PHé%@V g%rg Asp Gly Ser Leu Trp
Arg TiyrsAcg sL4HE584b5SHA0 Aa Giy Lely AlaAl-SarlseuyAlasily Heo His $e4 lle Val Gly Arg

165170175 Ala val Val His Ala Gly Glu ASEZQSC% Leu Gly Arg Gly 3F Asn 180185190 GIn Ala Ser
val GiliASn G Iy AstshIS I)f‘ﬁ\'?gGiP’g }\_ﬁe% a4 Cys ¢hs fé@Z%ﬁ(ﬁ&zﬁ\VaF@iy Val Cys Gly Pro Gly Leu

Trp GlusAegLGua Alararg lun2d 0245220 Hish Ser G gl Lys Ty $A AgaAE Glu Ser Glu Cys Lys Ala

Ala 358320 <210> 35,<211> 43 <212> PRT <2135Pomo sapien
CEN?%%EE&&B%&%&OC%D %QTC&? 52F(5b> %iﬁét ir;/% \'75? eP vgj’i\la Ala Leu Ser Cys Leu
Met E%E VAT REAIG 115 PO 5Pheuddyy Sbr @ﬂryAla?Au%wﬁthngspWaA@m Thr Glu Phe met 202530

Met LysnLeLhPEQ Lt gﬁﬁgs& rQ.yabl-gu-Le %p 9B e.IIE|i§ 54% Ala Thr Ser Ala Asp cys
Cys lle Ser Tyr Thrf%roisg Ser IIeEProS 50556@%1;/5 serAI:g(lEu Legu Glu 1& )? Phe Glu Thr Asn Ser Glu

cys sefiyss5-79 @%@@‘hd@ﬁy% %P@%g_éﬁﬂ'lﬁwyéi@§' Blyé%g%ﬂg Pie Cys Ala Asn

Met Tyr Arg Cys Glu Cys Lys Pro Gly Tyr Ala Gly Asn Gly Ile Ile
675 680 685
Cys Gly Glu Asp Thr Asp Leu Asp Gly Trp Pro Asn Glu Asn Leu val
690 695 700
Cys val Ala Asn Ala Thr Tyr His Cys Lys Lys Asp Asn Cys Pro Asn
705 710 715 720
Leu Pro Asn Ser Gly GIn Glu Asp Tyr Asp Lys Asp Gly Ile Gly Asp
725 730 735
Ala Cys Asp Asp Asp Asp Asp Asn Asp Lys Ile Pro Asp Asp Arg Asp
740 745 750
Asn Cys Pro Phe His Tyr Asn Pro Ala GIn Tyr Asp Tyr Asp Arg Asp
755 760 765
Asp val Gly Asp Arg Cys Asp Asn Cys Pro Tyr Asn His Asn Pro Asp
770 775 780
GIn Ala Asp Thr Asp Asn Asn Gly Glu Gly Asp Ala Cys Ala Ala AsSp
785 790 795 800
Ile Asp Gly Asp Gly Ile Leu Asn Glu Arg Asp Asn Cys GIn Tyr val
805 810 815
Tyr Asn Val Asp GIn Arg Asp Thr Asp Met Asp Gly val Gly Asp Gln
820 825 830
Cys Asp Asn Cys Pro Leu Glu His Asn Pro Asp Gin Leu Asp Ser Asp
835 840 845
Ser Asp Arg Ile Gly Asp Thr Cys Asp Asn Asn GlIn Asp Ile Asp Glu
850 855 860
ASp Gly His GIn Asn Asn Leu Asp Asn Cys Pro Tyr val Pro Asn Ala
865 870 875 880
Asn GIn Ala Asp His Asp Lys Asp Gly Lys Gly Asp Ala Cys Asp His
885 890 895
Asp Asp Asp Asn Asp Gly ITe Pro Asp Asp Lys Asp Asn Cys Arg Leu
900 505 910
val Pro Asn Pro Asp Gln Lys Asp Ser Asp Gly Asp Gly Arg Gly Asp
915 920 925
Ala Cys Lys Asp Asp Phe Asp His Asp Ser val Pro Asp Ile Asp Asp
930 935 940
Ile Cys Pro Glu Asn val Asp Ile Ser Glu Thr Asp Phe Arg Arg Phe
945 950 955 960
GIn Met Ile Pro Leu Asp Pro Lys Gly Thr Ser Gln Asn Asp Pro Asn
965 970 975
Arg His GIn Gly Lys Glu teu val GIln Thr val Asn Cys
980 985 990
Asp Pro Gly Leu Ala val Gly Tyr Asp Glu Phe Asn Ala val Asp Phe
995 1000 1005
Ser Gly Thr Phe Phe Ile Asn Thr Glu Arg Asp Asp Asp Tyr Ala Gly
1010 1015 1020
Phe val Phe Gly Tyr Gln Ser Ser Ser Arg Phe Tyr val val Met Trp
1025 1630 1035 1040
Lys Gln val Thr Gln Ser Tyr Trp Asp Thr Asn Pro Thr Arg Ala GIn
1045 1050 1055
Gly Tyr ser Gly Leu Ser val Lys val val Asn Ser Thr Thr Gly Pro
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859095 Pro ser Asp Lys Gin Val Gin val Cys Met Arg met Leu Lys Leu Asp 100105110 Thr
Arg lle Lys Thr Arg Lys Asn 115120 <210> 36 <211> 328 <212> PRT <213> Homo sapiens <400> 36
Met cys His Gin Gin Leu Val lle ser Trp Phe Ser Leu Val Phe Leu 151015 Ala Ser Pro Leu Val Ala lle
Trp Glu Leu Lys Lys Asp val Tyr val 202530 val Glu Leu Asp Trp Tyr Pro Asp Ala Pro Gly Glu met Val
val Leu 354045 Thr Cys Asp Thr Fre>SiwWSRE KR RENTEESHALTH Thit Leu Asp Gin 505560 Ser Ser Glu

L& ) .
Val Lewy Gl Se Sl dey/ s Al guaTr 116, GV al Lysi85A0, 78000 e Gly Asp Ala Gly Gin Tyr Thr
Cys His Lys G Bly Glu Val 859095 lLekoSer His ser Leu Lewog®gu Leu His Lys Lys Glu Asp Gly lle Trp

1001651 F St Phi s fié Ten r&ég&@ﬁ EI? 149G Spiﬂgéfxsﬁ@yéﬁhf\%e 115120125 Leu Arg
Ho

Cys Ghe AlRrLys Ay yarger GlyafgdiRhesERr Gys vy 3A13R1A Lepnkhr Thr lle Ser Thr Asp Leu
Thr PHéSer Val iys §7er SerdAlg 45150155160?;%%@ Ser Asp Pro Gin1@R0Val Thr Cys Gly Ala Ala
7

Thr LB{P S¥rf1881 767 78/R5a & 1u A TaY Argaiy s AT LA B105PySBJLCHr ser Val Glu 180185190
Cys @Gim GlleAsprSesAlayCyshProvklaaMaddiu €y ey Lew Rimyllecl9bre0205 Glu Val met val Asp Ala

val Hjs Lys Ley.L 11;9 Glu Asn Tyr Thr 2%116@ 52%) Ser ser PhelPHe lle Arg Asp lle lle Lys Pro Asp
Pro &%L%‘"Agé@ 55510 T*Z%%ﬁb eu V8 Pio' el L%gg‘én“s%’FsArAg'“%;in Val Glu Val Ser Trp
24528055 |u Tyr Pro Asp Thr Trp Ser Thr Pro His Ser Tyr Phe Ser Leu Thr 260265270 Phe Cys val
Gin Val G'H@Iy Lys Ser Lys Arg Glu Lys Lys Asp Arg 275280285 val Phe Thr Asp Lys Thr Ser Ala Thr

Val lle Cys Arg Lys Asn Ala 290295300
<210> 3
<211> 1207
<212> PRT
<213> Homo sapiens

<400> 3
Mft Leu Leu Thr Leu Ile ¥le teu Leu Pro val val Ser Lys Phe Ser
5 10 15
phe val ser Egu Ser Ala Pro Gln His Trp Ser Cys Pro géu Gly Thr
25
Leu Ala ggy Asn Gly Asn Sser Tgr Cys val Gly pPro Ala Pro Phe Leu
4 45
Ile gge Sser His Gly Asn Ser Ile Phe Arg Ile gsp Thr Glu Gly Thr
55 0
Ast Tyr Glu GIn Leu val val Asp Ala Gly val ser val Ile Met Asp
65 70 75 80
Phe His Tyr Asn g;u Lys Arg Ile Tyr Trp val Asp Leu Glu grg Gin
30 5
Leu Leu Gln Arg val Phe Leu Asn Gly Ser Arg Gln Glu Arg
100 105 110
Asn Ile Glu Lys Asn val Ser Gly Met Ala Ile Asn Trp Ile Asn Glu
115 120 125
Glu val 1le Trp Ser Asn Gin GIn Glu Gly Ile Ile Thr val Thr Asp
130 135 140
Met Lys Gly Asn Asn Ser His Ile Leu Leu Ser Ala Leu Lys Tyr Pro
145 150 155 160
Ala Asn val Ala val Asp Pro val Glu Arg Phe ITe Phe Trp Ser Ser
165 170 175
Glu val Ala Gly Ser Leu Tyr Arg Ala Asp Leu Asp Gly val Gly val
180 185 190
Lys Ala Leu Leu Glu Thr Ser Glu Lys Ile Thr Ala val Ser Leu Asp
195 200 205
val Leu Asp Lys Arg Leu Phe Trp Ile GIn Tyr Asn Arg Glu Gly Ser
210 215 220
Asn Ser Leu Ile Cys Ser Cys Asp Tyr Asp Gly Gly Ser val His Ile
225 230 235 240
Ser Lys His Pro Thr GlIn His Asn Leu Phe Ala Met Ser Leu Phe Gly
245 250 255
Asp Arg ITe Phe Tyr Ser Thr Trp Lys Met Lys Thr Ile Trp Ile Ala
260 265 270
Asn Lys His Thr Gly Lys Asp Met val Arg Ile Asn Leu His Ser Ser
275 280 285
Phe val Pro Leu Gly Glu Leu Lys val val His Pro Leu Ala GIn Pro
290 295 300
Lys Ala Glu Asp Asp Thr Trp Glu Pro Glu Gln Lys Leu Cys Lys Leu
305 310 315 320
Arg Lys Gly Asn Cys Ser Ser Thr val Cys Gly Gin Asp Leu Gin Ser
325 330 335
His teu Cys Met Cys Ala Glu Gly Tyr Ala Leu Ser Arg Asp Arg Lys
340 345 350
Tyr Cys Glu Asp val Asn Glu Cys Ala phe Trp Asn His Gly Cys Thr
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Ser lle Ser val Arg Ala Gin Asp Arg Tyr Tyr Ser Ser Ser Trp Ser 305 310 315 320 Glu Trp Ala Ser val
Pro Cys Ser 325 CEN5301WOPCTCORRECTEDSEQLIST.txt <210> 37 <211> 92 <212> PRT <213>
Homo sapiens <400> 37 Met Ser Glu Leu Glu Lys Ala Met Val Ala Leu lle Asp Val Phe His 151015
Gin Tyr Ser Gly Arg Glu Gly Asp Lys His Lys Leu Lys Lys Ser Glu 202530 Leu Lys Glu Leu lle Asn
Asn Glu Leu Sgr His Phe Leu GI&@I?%:W%@@Q@B%T@% 18Ty 3l Val Asp Lys Val Met Glu Thr

Leu A Asiy 453 505500:Gih ASR- ST GYS AskRhe G itk bhe.Met Ala Phe Val Ala Met 65 70

75 80 Val3Mr Thr Ala Cys His GBf#he Phe Glu His GIa8590 <210> 38 <211> 174 <212> PRT <213>
Hom@ SapiBfs"2d0b84 38} Gef SeFBiniE Arg CyzARhSTH! SererhYAsisfal Glu Ala Ala 151015 Val

Asn gk LetbVatPari e TWeredi1Ginylasderdhyr 186 TysLean20253thsefd-eu Gly Phe Tyr Phe Asp
Arg A Asro Val Ala Le#0&Iu Gly Val 354045 His Phe Phe Ar9 Gidieu Ala Glu Glu Lys Arg Glu
Gly 196/ 5058bg 7ot & fl&%%"nﬁ%&ié& %5 28R X7d GRFGly A AldFPeu Phe Gin 65 70 75 80

Asp & kysykySHrrapdaseu @isp Glu Sep Gor LysoThs Pras Aspl Ala Bb2995smet Lys Ala Ala Met Ala Leu

Glu L@/Tc,nl_x%&@??éﬂ%ﬁ@zlg "ée% Lre@%?l?%r%?&li% %ﬁ% @% I%@Ssgp%%BL%?SG% Ser Ala Arg Thr Asp Pro

His Leu CyspAsp 1 hadseu a VaIeLys Leu lle Lys Lys
130185240 MV G % Rsp sl eutThr Asen Gleu His Aeg Lo GlaGl Pike6GlalAla 145 150 155 160 Gly

_ 47 ]
Leu GRGlyTwr-bemRhe.GlidrgheuThnlpudkyst MepL/Q. <1770 el 1> 217 <212> PRT
<213> Homo sapiens <480> 39 Met Ala Thr GlgdSer Arg Thr Ser Lewtbeu Leu Ala Phe Gly Leu Leu
1510/8s Phe Asp Gly Thr Asp Tyr Gly Thr Leu Leu Ser Gln GlIn Met Gly
500 505 510
Met val Tyr Ala Leu Asp His Asp Pro val Glu Asn Lys Ite Tyr Phe
515 520 525
Ala His Thr Ala Leu Lys Trp Ile Glu Arg Ala Asn Met Asp Gly Ser
530 535 540
GIn Arg Glu Arg Leu Ile Glu Glu Gly val Asp val pro Glu Gly Leu
545 550 555 560
Ala val Asp Trp Ile Gly Arg Arg Phe Tyr Trp Thr Asp Arg Gly Lys
565 570 575
ser teu Ile Gly Arg Ser Asp Leu Asn Gly Lys Arg Ser Lys Ile Ile
580 585 590
Thr Lys Glu Asn Ile Ser Gln Pro Arg Gly Ile Ala val His Pro Met
595 600 605
Ala Lys Arg Leu Phe Trp Thr Asp Thr Gly Ile Asn Pro Arg Ile Glu
610 615 620
ser Ser Ser Leu Glin Gly Leu Gly Arg Leu val ITe Ala Ser Ser Asp
625 630 635 640
Leu Ile Trp Pro Ser Gly Ile Thr Ile Asp phe Leu Thr Asp Lys Leu
645 650 655
Asp Ala Lys GIn Ser val Ile Glu Met Ala Asn Leu Asp
660 665 670
Gly Ser Lys Arg Arg Arg Leu Thr GIn Asn Asp val Gly His Pro Phe
675 680 685
Ala val Ala val phe Glu Asp Tyr val Trp Phe Ser Asp Trp Ala Met
690 695 700
Pro Ser val Met Arg val Asn Lys Arg Thr Gly Lys Asp Arg val Arg
705 710 715 720
Leu GIn Gly Ser Met Leu Lys Pro Ser Ser Leu val val val His Pro
725 730 735
Leu Ala Lys Pro Gly Ala Asp Pro Cys Leu Tyr Gln Asn Gly Gly Cys
740 745 750
Glu His Ile Cys Lys Lys Arg Leu Gly Thr Ala Trp Cys Ser Cys Arg
755 760 765
Glu Gly Phe Met Lys Ala Ser Asp Gly Lys Thr Cys Leu Ala Leu Asp
770 775 780
Gly His GIn Leu Leu Ala Gly Gly Glu val Asp Leu Lys Asn GIn val
785 790 795 800
Thr Pro Leu Asp Ile Leu Ser Lys Thr Arg val Ser Glu Asp Asn Ile
805 810 815
Thr Glu Ser GlIn His Met Leu val Ala Glu Ile Met val Ser Asp Gln
820 825 830
Asp Asp Cys Ala Pro val Gly Cys Ser Met Tyr Ala Arg Cys Ile Ser
835 840 845
Glu Gly Glu Asp Ala Thr Cys GIn Cys Leu Lys Gly Phe Ala Gly Asp
850 855 860
Gly Lys Leu Cys Ser Asp ITe Asp Glu Cys Glu Met Gly val Pro val
865 870 875 880
Cys Pro Pro Ala Ser Ser Lys Cys Ile Asn Thr Giu Gly Gly Tyr val
885 890 895
Cys Arg Cys Ser Glu Gly Tyr GIn Gly Asp Gly ITe His Cys Leu Asp
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Cys Leu Pro Trp Leu Gin Glu Gly Ser Ala Phe Pro Thr lle Pro Leu 202530 ser Arg Leu Phe Asp Asn
Ala Met Leu Arg Ala His Arg Leu His Gin 354045 Leu Ala Phe Asp Thr Tyr Gin Glu Phe Glu Glu Ala
Tyr lle Pro Lys 505560 Glu Gin Lys Tyr Ser Phe Leu Gin AS11 Pro Gin Thr Ser Leu Cys Phe 65 70 75
80 Ser Glu Ser lle Pro Thr Pro Ser Asn Arg Glu Glu Thr Gin Gin Lys Page 24
CEN5301WOPCT(39(§§RECTED§§®EQ‘>W BSORIB BaSASKhISEYRIU Leu Leu Arg lle Ser Leu Leu

Se

Leu Il Ginsges b 00805140 Ly GhiFISavak GieyBher | esArd e Yalihe Ala ASn Ser Leu Val
115120125 Ty?1Gly Ala Ser Asp Ser Azt Val Tyr Asp Leu Leaiys Asp Leu Glu 130135140 Glu Gly lle

Gin ﬂi%ggw%?%ﬁbf&rﬁ]Eeﬁl(%l@lﬁgsﬂﬁly%ércm% Wy égglﬁtﬁgﬂ166r9hk@ly Gin lle Phe Lys Gin Thr

Tyr Ses rSLyE mecAsp);rmreAsrnfexyLGslaOﬂs?p‘S $Us /gcgg sle /Aﬁs ArEaO Lﬁw}g%hohystfrc]; _Ter Gly Leu Leu
Tyr Phe 180185190 Ar s Asp Met Asp Lys®Mal Glu Thr Phe Leu e Val Gin Cys
1952 B%OQF%résée‘F\?aB@ugB B 655 é%f P58 2702187<288>586 £2919881 <212> PRT <213>

Home sapiensse400bs 4 MatlPrayrheSer AsmiSenkhs Asn va key Iwgs Lawr Arg Phe Pro Ala 151015

Glu Phe P18OAsp Leu Ser Ala Hi®sn Asn His Met Ala 898 202530 Val Leu Thr Pro Glu Leu

Tyr Ala G%vﬁegafgrbgﬁag % s? er Thr %&8&%3&?&% rSG}J)\/E{lﬁh\g ﬁ%eﬂ’f&s%?&sp Val lle Gin Thr Gly Val

Asp AN Bry COGH MISPrTyrAke Meumsvarnsgn?gshama Bly Asp Glu Glu 65 70 75 80 Ser
198

O .
Tyr GlyVahhe Le s hew R ASR Brodie JieGluyAofivia 39005 IS Gy Gly Tyr Lys Pro Ser Asp
Glu Hig25ys Thr Asp Leu AstnoBeo 100105110 Asp As3tleu Gﬂtln G1y G § Aspapsp Leu Asp Pro Asn Tyr
et Leu Leu Leu Leu Ser teu Trp Gly Ala His Tyr
val L(¥8%<¥F‘11‘5¥2@ﬁ5¥045 e e
Tyr Arg Thr Gin Lys Leu Leu Ser Lys Asn Pro Lys Asn Pro Tyr Glu
1060 1065 1070
Glu Ser Ser Arg Asp val Arg Ser Arg Arg Pro Ala Asp Thr Glu Asp
1075 1080 1085
Gly Met Ser Ser Cys Pro Gln Pro Trp Phe val val Ile Lys Glu His
1090 1095 1100
Gln Asp Leu Lys Asn Gly Gly GlIn Pro val Ala Gly Glu Asp Gly Gln
1105 1110 1115 1120
Ala Ala Asp Gly Ser Met GIn Pro Thr Ser Trp Arg Gln Glu Pro Gln
1125 1130 1135
Leu Cys Gly Met Gly Thr Glu GlIn Gly Cys Trp ITe Pro val Ser ser
1140 1145 1150
Asp Lys Gly Ser Cys Pro GIn val Met Glu Arg Ser pPhe His Met Pro
1155 1160 1165
Ser Tyr Gly Thr GIn Thr Leu Glu Gly Gly val Glu Lys Pro His Ser
1170 1175 1180
Leu Leu Ser Ala Asn Pro Leu Trp GIn GIn Arg Ala Leu Asp Pro Pro
1185 1190 1195 1200
His Gln Met Glu Leu Thr GIn
1205

<210> 4

<211> 116

<212> PRT

<213> Homo sapiens

<400> 4
Met Asp Tyr Tyr Agg Lys Tyr Ala Ala iée Phe Leu val Thr Leu Ser
1 15
val Phe Leu His val Leu His Ser Ala Pro Asp val Gln Asp Cys Pro
20 25 30
Glu Cys ggr Leu GIn Glu Asn PSO Phe Phe Ser GIn Pro Gly Ala Pro
4 45
ITle Leu GIn Cys Met Gly Cys Cys Phe Ser Arg Ala Tyr Pro Thr Pro
50 55 60
Leu Arg Ser Lys Lys Thr Met Leu val GIn Lys Asn val Thr Ser Glu
65 70 75 80
ser Thr Cys Cys val Ala Lys Ser Tyr Asn Arg val Thr val Met Gly
85 90 95
Gly phe Lys val Glu Asn His Thr Ala Cys His Cys Ser Thr Cys Tyr
. 100 105 110
Tyr His Lys Ser
115

<210> §
<211> 241
<212> PRT
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Ser Arg Val Arg Thr Gly Arg Ser lle Arg Gly Phe Cys Leu Pro Pro 130135140 His Cys Ser Arg Gly Glu
Arg Arg Ala lle Glu Lys Leu Ala val Glu 145150155160 Ala Leu Ser Ser Leu Asp Gly Asp Leu Ala Gly
Arg Tyr Tyr Ala Leu 165170175 Lys Ser Met Thr Glu Ala Glu Gin Gin Gin Leu lle Asp Asp His Phe
180185190 Leu Phe Asp Lys Pro Val Ser Pro Leu Leu Leu Ala Ser Gly Met Ala 195200205 Arg Asp
Trp Pr91%§plﬁrln% Argpgéx lle Trp HiSNRSAWEBASARRFS THRSERDPIB220 Phe Leu val Trp Val Asn Glu Glu
Asp His Ceu Arg Var € Ser Met 225230235240 GIn Lys Gly Gly Asn Met Lys Glu Val Phe Thr Arg Phe
Cys RiPGly5245250255 Leu Thr Gin lle Glu Thr Leu Phe Lys Ser Lys Asp Tyr Glu Phe Met 260265270
Trp AGT P‘?E”Fﬁg?;eqyﬁl{lgfyﬁilﬁ L&l ‘FﬁFdfé‘P%@"Sb‘?uAgﬁiéé( GIY275280285 Thr Gly Leu Arg Ala Gly

Val HisdlevhysskeusPro Asndsu Gly kys 292853091 Hisalu bysiphesdgrMatu Val Leu Lys Arg Leu Arg
Leu (gin I%és Alg 3@% 310 315 320 Gly Thegly Géy Val As[ﬁ Thr Al8 Ala Val Gly Gly Val Phe Asp Val
5 { ¢

325330335 5&Rsh Ald Hsp Arg TGy Plie S8 R VY GLMLATSVAF Gkt Page 25
CENB381WVORPGH CORRECTEDSEQREPT Xy 3:MB345350=vakhVial Lsp Gy Mat Lys Leu Leu lle Glu Met

G G Al SUSH <o 3558109 GOty o AR Asp g Ly e ro Al G Ly

370385380 2210> 41 <2117®40 <212> Homo Sapieng <4004l Met Leu Arg Leu Pro
Thr VAT PISE Al GiR M tearg e val Ber Alg $3108%\Vald eleAlalera Hisdleu Thr Arg Ala Tyr Ala Lys

Asp @5L¥§£Hﬁr2%%§3539'l§ﬁ!%$p#ﬁ@ &8 Rl Le Mgt LspgqgggG%?é/aA'g%sp Leu Leu Al

Arg Thr Asn Ala Asn Phe Leu val Trp Pro Pro Cys val Glu val GIn
115 120 125
Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn val GIn Cys Arg Pro Thr
130 135 140
GIn val GIn Leu Arg Pro val Gin val Arg Lys Ile Glu Ile val Arg
145 150 155 160
Lys Lys Pro Ile Phe Lys Lys Ala Thr val Thr Leu Glu Asp His Leu
165 170 175
Ala Cys Lys Cys Glu Thr val Ala Ala Ala Arg Pro val Thr Arg Ser
180 185 190
Pro Gly Gly ser GIn Glu GIn Arg Ala Lys Thr pro GIn Thr Arg val
195 200 205
Thr I1e Arg Thr val Arg val Arg Arg Pro Pro Lys Gly Lys His Arg
210 _ 215 220
Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly
2%5 230 233 240
Ala

<210> 6

<211> 91

<212> PRT

<213> Homo sapiens

<400> 6

Met Lys val Ser Ala Ala Ala Leu Ala val Ile Leu ITe ala Thr Ala
Léu Cys Ala pPro A?a Ser Ala Phe Pro égr Ser Ser Asp Thr %Er Pro
Cys Cys Phe i?a Tyr Ile Ala Arg gio Leu Pro Arg Ala 3?5 Ile Lys
Glu Tyr gge Tyr Thr ser Gly igs Cys Ser Asn Pro ﬁ%a val val Phe

val Thr Arg Lys Asn Arg Gln val Cys Ala Asn Pro Glu Lys Lys Trp
65 70 75 80
val Arg Glu Tyr g'ée Asn Ser Leu Glu Met Ser

90

<210> 7

<211> 247

<Z12> PRT

<213> Homo sapiens

<400> 7 .

Mit Thr Ile Leu P?e Leu Thr Met val Ile Ser Tyr Phe Gly Cys Met
10 15

Lys Ala Ala Pro Met Lys Glu Ala Asn Ile Arg Gly Gln Gly Gly Leu

Ala Tyr Pro Gly val arg Thr His Gly Thr Leu Glu Ser val Asn Gly
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354045 Asp Ala val Ala Val Thr Met Gly Pro Lys Gly Arg Thr val lle lle 505560 Glu GIn Ser Trp Gly Ser
Pro Lys Val Thr Lys Asp Gly Val Thr val 65 70 75 80 Ala Lys Ser lle Asp Leu Lys Asp Lys Tyr Lys Asn
lle Gly Ala Lys 859095 Leu Val Gin Asp val Ala Asn Asn Thr Asn Glu Glu Ala Gly Asp Gly 100105110
Thr Thr Thr Ala Thr val Leu Ala Arg Ser lle Ala Lys Glu Gly Phe 115120125 Glu Lys lle Ser Lys Gly
Ala Asn Pro Val Glu lle Arg Arg Gﬁﬁéﬁf)i@@i@§fﬁﬁﬁﬂ§&5@9w§vﬁ¥%sp Ala Val lle Ala Glu Leu Lys

Lys GirSey< i3 445150455460 Orp Val Thi TheProeGluiGIiTe Al Ginevahfla Thr lle Ser Ala
16517017 Asn Gly Asp_Lys Gl He Gly Asn lle lle Ser@sp Ala Met Lys Lys 180185190 Val Gly Arg
Lys (ggfvgﬁﬂlel‘f’ﬁréﬂ' L@é’%@?%%ﬁ'tﬁ%eﬁ%sﬁéﬂ%ﬁd@dﬁﬂ@p Tl £&% Glu lle lle Glu Gly Met
Lys Rhe ASp A GlynT vk $enzihOR15220 seruPre A whie he: Heagnvehr i@er Lgs Gly Gin Lys Cys Glu Phe
GIn %%?2%@23?@4(\)/ @iblaLTFgr Val Leu Leu Q;é"r Gly L¥§§%ys lle Ser&er I(!iGln Ser 245250255 lle Val
Pro Ala Leu Glu Iq@ ASn'Ath Biié Krg Ly@?Prg etiVal 6585?%) fie41€ Ma ciu Asp val Asp Gly Glu
Ala Ler SersThsih ey Valduewsd/32802B5 Asn ey lsen s VadgGip LewrgSinrval val Ala Val Lys Ala Pro

Gly W%@goﬁ%hﬁglxﬁsgésgérgﬁ%sﬁ&n&dn e(;ﬂj&yés ﬁgg) §%§t3 éé% lle, Ala Thr 305310315320 Gly

Gly Ala Vaghe Gly Glu Glu Glyizgu Thr Leu Asn val Gin Pro His Asp Leu
Gly L& Val GIyraiyatarie \elf§1§1ﬂn1ral_§«§m4o:§4sssom pAsp/AlaAvet gl Set Lys Gly Lys Gly Asp Lys

Ala Giiolle GluR55360365 WS A llgiGin @lule iR %ﬁlgeyegﬁ%é%r Thr Ser Glu 370375380
Tyr Glu Lys Glu Lys LeuitAsn Glu Arg Leu Ala13fs Leu Ser Asp Gly 90395400

Leu Lys GIn Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met Gly Tyr Thr

180 185 190
Lys Glu Gly Cys Arg Gly Ile Asp Lys Arg His Trp Asn Ser GlIn Cys
195 200 205
Arg Thr Thr GIn Ser Tyr val Arg Ala Leu Thr Met Asp Ser Lys Lys
210 215 220

Arg Ile Gly Trp Arg Phe Ile Arg Ile Asp Thr Ser Cys val Cys Thr

225 230 235 240

Leu Thr ITe Lys Arg Gly Arg

245

<210> 8

<211> 160

<212> PRT

<213> Homo sapiens

<400> 8
Mit val Pro Ser Aga Gly Gln Leu Ala Leu Phe Ala Leu Gly Ile val
10 15
Leu Ala Ala %%S GIn Ala Leu Glu ggn Ser Thr Ser Pro Leu Ser Ala
30
Asp Pro Pro val Ala Ala Ala val val Ser His Phe Asn Asp Cys Pro
35 40 45
AsSp ggr His Thr GIn Phe Cys Phe His Gly Thr g%s Arg Phe Leu val
55
Gln Glu Asp Lys Pro Ala Cys val Cys His Ser Gly Tyr val Gly Ala
65 ) 7C 75 80
Arg Cys Glu His gga Asp Leu Leu Ala val val Ala Ala ser 81n Lys
90 5
Lys GIn Ala ITe Thr Ala Leu val val val ser I7e val Ala Leu Ala
100 105 110
val Leu ITe ITe Thr Cys val Leu Ile His Cys Cys Gln val Arg Lys
115 120 125

Cys Glu Trp Cys Arg Ala Leu Ile Cys Arg His Glu Lys Pro Ser
130 135 140

Ala Leu Leu Lys Gly Arg Thr Ala Cys Cys His Ser glu Thr val val
145 150 155 160

His

<210> 9

<211> 169

<212> PRT

<213> Homo sapiens

<400> 9
Mgt Thr Ala Gly Agg Arg Met Glu Met Lgu Cys Ala Gly Arg val pro
1 15
Ala Leu Leu Egu Cys Leu Gly Phe His Leu Leu GIn Ala val Leu Ser
25 30
Thr Thr val Ile Pro Ser Cys Ile Pro Gly Glu Ser Ser Asp Asn Cys
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Val Ala Val Leu Lys Val Gly Gly Thr Ser Asp val Glu val Asn Glu 405410415 Lys Lys Asp Arg Val Thr
Asp Ala Leu Asn Ala Thr Arg Ala Ala val 420425430 Glu Glu Gly lle Val Leu Gly Gly Gly Cys Ala Leu
Leu Arg Cys lle Page 26 CEN5301WOPCTCORRECTEDSEOLIST.txt 435440445 Pro Ala Leu Asp
Ser Leu Thr Pro Ala Asn Glu Asp GIn Lys lle Gly 450455460 lle Glu lle lle Lys Arg Thr Leu Lys lle Pro
Ala Met Thr lle;Ala 465470475486FNy 3 RSRPATECAIFSFEIECRFGRSSePiteu lle Val Glu Lys lle met GIn

485490495 Sareaevserdeiu el 61y TepAsRAR-MeFAMaG AR RE Malshsn 500505510 Met Val Glu
Lys Gly lle@le Asp Pro Thr Lys vabVal Arg Thr Ala 515520525 Leu Leu Asp Ala Ala Gly val Ala Ser

Leu Lgf THY 558538646 X2 BE5 ASRIEE 5D LYo TURY < IF35Hi8nfd ¥epiBns <400> 42 Met Lys Leu
Cys \@isThi ¥ ahlreu geniuaspuvaetdeeudial Ak Alar1o3015-Phe, Cys $eraRro Ala Leu Ser Ala Pro
met %i/ SngAS&PrG Pr\%ﬁ]’hr 202530 ,%\Ia Cys ﬂ%/s Phe Ser Tplg Thr Al Ar‘vgéLys Leu Pro Arg Asn Phe
val 354845%7al rsg rTyr CRi Thi ef’s’éﬁ;ﬂ.é’u %:;%'%elreﬂ’;‘-lﬂ' ro{%a'i?él 505560 Phe GIn Thr Lys
Arg serd ysGiseval €ysAlaAspvRio Ser Giu Seér 667075380 kp Vi Glre GleuTyr Val Tyr Asp Leu Glu

Leu Agp 8590 8210> 43 <2 i 7 % PRT <213> Hom8 Sapjens <400> 43 Met Ala Pro Phe Glu
Pro Leu Alacﬁér Gly ITe Laeu%eTu iﬁj %e%szlhg Firgfozf rLéEﬁreiéﬁlz?\ ﬁ?c?%gr )fa Ala Cys Thr cys Val Pro
Pro rﬁgpf‘ét@wgo%scwwi%ga Pliye RTYs LS ISsr ’i‘\?s‘? Teq Vhi II*B"Q\rgaAIa{%gs Phe val Gly 354045

Ser Gly Asp Pro Glu Leu Pro Gln val
165

<210> 10

<211> 208

<212> PRT

<213> Homo sapiens

<400> 10
Mit Lys Leu Leu Pgo ser val val Leu Lys Leu Phe Leu Ala Ala val
10 15
Leu Ser Ala %gu va'l Thr Gly Glu ggr Leu Glu Arg Leu Arg Arg Gly
30
Leu Ala é%a Gly Thr Ser Asn zgo Asp Pro Pro Thr val Ser Thr Asp
45
Gln Egu Leu Pro Leu Gly Gly Gly Arg Asp Arg Lys val Arg Asp Leu
55 60
GIn Glu Ala Asp Leu Asp Leu Leu Arg val Thr Leu Ser Ser Lys Pro
65 70 75 80
GIn Ala Leu Ala égr Pro Asn Lys Glu géu His Gly Lys Arg Lys Lys
95
Lys Gly Lys Gly Leu Gly Lys Lys Arg Asp Pro C¥s Leu Arg Lys Tyr
100 105 110
Lys Asp Phe Cys Ile His Gly Glu Cys Lys Tyr val Lys Glu Leu Arg
115 120 125
Ala Pro Ser Cys Ile Cys His Pro Gly Tyr His Gly Glu Arg Cys His
130 135 140
Gly Leu Ser Leu Pro val Glu Asn Arg Leu Tyr Thr Tyr Asp His Thr
145 150 155 160
Thr Ile Leu Ala val val Ala val val Leu Ser Ser val Cys Leu Leu
165 170 175
val Ile val Gly Leu Leu Met Phe Arg Tyr His Arg Arg Gly Gly Tyr
180 185 190
Asp val Glu Asn Glu Glu Lys val Lys Leu Gly Met Thr Asn Ser His
195 200 205

<210> 11

<211> 252

<212> PRT

<213> Homo sapiens

<400> 11
Mit Arg Ala Pro Lgu Leu Pro Pro Ala Pro val val Leu Ser Leu Leu
10 15
Ile teu Gly ggr Gly His Tyr Ala Ala Gly Leu Asp Leu Asn Asp Thr
25 30
Tyr ser g;y Lys Arg Glu Pro Phe Ser Gly Asp His Ser Ala Asp Gly

Phe géu val Thr ser Arg §§r Glu Met Ser Ser Gly Ser Glu Ile Ser
60
Pro val ser Glu Met Pro Ser Ser Ser Glu Pro Ser Ser Gly Ala Asp
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Thr Pro Glu val Asn GIn Thr Thr Leu Tyr GIn Arg Tyr Glu lle Lys 505560 Met Thr Lys Met Tyr Lys Gly
Phe GIn Ala Leu Gly Asp Ala Ala Asp 65707580 lle Arg Phe val Tyr Thr Pro Ala Met Glu Ser Val Cys
Gly Tyr Phe 859095 His Arg ser His Asn Arg Ser Glu Glu Phe Leu lle Ala Gly Lys Leu 100105110 GIn
Asp Gly Leu Leu His lle Thr Thr Cys Ser Phe Val Ala Pro Trp 115120125 Asn Ser Leu ser Leu Ala Gin
Arg Arg Gly Phe Thr Lys Tht Tyr FEYSPI0WOBTUPRRAGRPERR-TITN-GXG cys Thr Val Phe Pro Cys Leu

Ser lieRraHys1AsE04 H5 100 Lis-LeshGlarsen Gy ddihiis £vs bey Eﬁ%%ﬁsp Gln Leu Leu GIn
165170175 G%?Ser GluBbys Gly Phe GIn Ser ,@ﬁgmHls Leu Ala Cys LesisPro’Arg 180185190 Glu Pro Gly

Leu YLTHETARBI AerEeu’A g’S8r Gih fi% o%2b0#d5LYs Pro Pro Gin

CENE\SGlW@H@H’ CORBECTEDSROH Bt £3&0L>yé41:?81@?s7ﬁ?59<2}21§’BT <213> Homo sapiens
<400> 44 @fl Val Pro P Phe S@0Ser Leu Arg Cys Mét2¥al Asp Leu Gly 151015 Pro Cys Trp Ala
Gly d1 ﬁ_ g Ia’@lu"“\ﬁ)l.'ef3 L?s'lléupl_guﬁ_@u Hig 2%25 ﬁgLéﬁsAﬁﬁl’nyeﬁsl’"_‘eu Ala lle Leu Ala Thr Pro

Gin P?UOSEYEGM@IW%MMSPNEGSIM Rso AlseVay i etl &SlyicleMalcAspcybriSer Leu Val Leu Ser 505560

Ser Gly Alaily E al Asp.L.ys Alaggr Lys Glu Arg,65 70 28980 Arg Glu Ser lle Lys Gin
Arg L'\téu %gesébrl Gly é TS"@%I&\ré ro\fﬁﬁet éﬁ Lgt S(girnryirzyg’hey[ys Gin Pro Val Ala Ala

Thr ARBeTRA )Alﬁﬂllog égmso \7: AﬁbJNIaSAI%EAstETyLEeJHSHﬁai Aler Liger AspeLea Leu Glu Arg
1151204 28 bysareU Y & Sen bearT g 1dg Ria Phe Ase VaLTH Pepyakea 130135140

205

ser ATa val Ile Leu Thr Ala Va? ATa val Ile Thr val GIn Leu Arg
210 215 220

Arg GIn Tyr val Arg Lys Tyr Glu Gly Glu Ala Glu Glu Arg Lys Lys

225 230 235 240

Leu Arg GIn Glu Asn Gly Asn val His Ala Tle ala

245 250

<210> 12

<211> 224

<21Z2> PRT

<213> Homo sapiens

<400> 12

Mit Glu Lys Leu Lgu Cys Phe teu val igu Thr Ser Leu Ser igs Ala
Phe Gly Gln ggr Asp Met Ser Arg Egs Ala Phe val Phe Pro Lys Glu

30
ser Asp ghr Ser Tyr val Ser kgu Lys Ala pPro Leu Tgr Lys Pro Leu
5 4
Lys ééa Phe Thr val Cys %gu His Phe Tyr Thr GTu Leu Ser Ser Thr
60

Arg Gly Tyr Ser Ile Phe Ser Tyr Ala Thr Lys Arg Gln Asp Asn Glu
65 70 75 80

Ile teu Ile Phe ggp Ser Lys Asp Ile Sgy Tyr Ser pPhe Thr val Gly

95
Gly Ser Glu ITe Leu Phe GTu val Pro Glu val Thr val Ala Pro val
100 105 110
His Ile Cys Thr Ser Trp Glu Ser Ala Ser Gly Ile val Glu Phe Trp
115 120 125
val Asp Gly Lys Pro Arg val Arg Lys Ser Leu Lys Lys Gly Tyr Thr
130 135 140
val Gly Ala Glu Ala Ser Ile Ile Leu Gly GIn Glu GIn Asp Ser Phe
145 150 155 160
Gly Gly Asn pPhe Glu Gly Ser GlIn Ser Leu val Gly Asp Ile Gly Asn
165 170 175
val Asn Met Trp Asp Phe val Leu Ser Pro Asp Glu Ile Asn Thr Ile
180 185 190
Tyr Leu Gly Gly Pro Phe Ser Pro Asn val Leu Asn Trp Arg Ala Leu
195 200 205
Lys Tyr Glu val GIn Gly Glu val phe Thr Lys Pro GIn Leu Trp Pro
210 215 220

<210> 13

<211> 98

<212> PRT

<213> Homo sapiens

<400> 13
Met Lys val Ser Ala val Leu Leu Cys Leu Leu Leu Met Thr Ala Ala
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Thr Pro Ala GIn Lea ASn Val Lea Ser Lys Ser Ser Gly Cys Ala Tyr 145150155160 Gin Asp Val Gly Val
Thr Cys Pro Glu GIn Asp Lys Tyr Arg Thr lle 165170175 Thr Gly Met Cys Asn Asn Arg Arg Ser Pro Thr
Lea Gly Ala Ser Asn 180185190 Arg Ala Phe Val Arg Trp Lea Pro Ala Glu Tyr Glu Asp Gly Phe Ser
195200205 Leta Pro Tyr Gly Trp Thr Pro Gly Val Lys Arg Asn Gly Phe Pro Val 210215220 Ala Leu Ala
Arg Ala Val Ser Asn Glu Jle Val AFENPARIPPE TR OARE 28BN IS5 280t Gin Lea Thr Pro Asp Gin Glu Arg

Ser Laie Meh Phe MahGily TR G 12452502535 Az k62 Lea Asp ks ASR Lea Asp Phe Thr Pro Glu Pro
Ala Ala Arg 260262270 Ala Ser Phe val Tht Gly Val Asn Cys Gla{ hr Ser Cys Val Gin Gin 275280285

Pro PIy P%\;éSPDrBeI_érH'"Lﬁ‘ﬂeSP’Foi%Fo XSn-X&pTPfo %gﬁr_ﬁ PFFIE8H0 Asn Gin Ala Asp Cys lle

Pro Riye Rhe Axg SernCysePraAltneysePrarg0e34 0845330 Ser-Asgille iEhr lle Arg Asn Gin lle Asn
Ala Leu T Ser Phe 325330:?355\5al A@p Ala Ser mqt V&) Tyr Gly Ser Glu Glu Pro Lea Ala Arg Asn
[

340345350 ?;eTuLf&rLg‘y,&sheﬁlelcigeM\Ss L 8a ¥y 248 12 TG V4P ABH Gif°Arg 355360365 Phe Gin
Asp Asnp Gl ArtnAda ey tageProyRhiei AspeAsal kenrtdis Ysm B 6345380 Asp Pro Cys Lea Leu Thr Asn
Arg Se SAJF@“Arg lle Proztsys Phe Leu 3853903%%400 Ala Gly Asp ThiPArg Ser Ser Glu Met Pro Glu Leu
Thr Sér Met His 405410415 Thr Leta Lea Lea Arg Glu His Asn Arg Lea Ala Thr Glu Lea Lys Ser
420425430 Lea Asn Pro Arg Trp Asp Gly Glu Arg Lea Tyr Gin Glu Ala Arg Lys 435440445 lle Val Gly
Ala Mgt ¥alGin lle lle Thr Tyr Arg Asp Tyr Lea Pro 450455460 Leta Val Leu Gly Pro Thr Ala Met Arg

Lys TgmtzleaJBﬁo Thr Tyr Arg 465470475480 Ser Tyr Asn Asp Ser Val Asp Pro Arg lle Ala Asn Val Phe
> PRT
Thr <Z21i3> Homo sapiens

<400> 14

Mgt Asn Leu Trp Lgu Leu Ala Cys Leu val Ala Gly Phe Leu Gly Ala
10 15

Trp Ala Pro %éa val His Thr GIn Gly val Phe Glu Asp Cys Cys Leu

25 30
Ala Tyr ggs Tyr Pro Ile Gly Tgp Ala val Leu Arg Arg Ala Trp Thr
4 45
Tyr égg I'le GIn Glu val Ser Gly Ser Cys Asn teu Pro Ala Ala tle
55 60 '

Phe Tyr Leu Pro Lys Arg His Arg Lys val Cys Gly Asn Pro Lys Ser

65 70 75 80

Arg GTu val Gin ggg Ala Met Lys Leu Leu Asp Ala Arg Asn Lys val
90 95

Phe Ala Lys teu His His Asn Thr GIn Thr phe Gln Ala Gly Pro His

100 105 110
Ala val Lys Lys Leu Ser Ser Gly Asn Ser Lys Leu Ser Ser Ser Lys
115 120 125
Phe Ser Asn Pro Ile Ser Ser Ser Lys Arg Ash Val Ser Leu Leu Ile
130 135 140
Ser Ala Asn Ser Gly Leu
145 150

<210> 15

<211 114

<212> PRT

<213> Homo sapiens

<400> 15
Mgt Ser Leu Leu Sgr Ser Arg Ala Ala Arg val Pro Gly Pro Ser Ser
10 15
Ser Leu Cys %ga Leu Leu val Leu Leu Leu Leu Leu Thr GIn Pro Gly
25 30
Pro Ile gga ser Ala Gly Pro Ala Ala Ala val Leu Arg Glu Leu Arg
40 4%
Cys §81 Cys Leu Glin Thr ggr GIn Gly val His Pro Lys Met ITe Ser
60
Asn Leu GIn val pPhe Ala Ile Gly Pro GIn Cys Ser Lys val Glu val
65 70 75 80
val Ala Ser Leu ggs Asn Gly Lys Glu Ile Cys Leu Asp Pro Glu Ala
90 a5
Pro Phe Leu Lys Lys val Ile GIn Lys Ile Leu Asp Gly Gly Asn Lys
100 105 110
Glu Asn

<210> 16
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Page 28 CEN5301WOPCTCORRECTEDSEOLIST.txt 485490495 Ala Phe Arg Tyr Gly His Thr Leu lle

GIn Pro Phe Met Phe Arg Leu 500505510 Asp Asn Arg Tyr GIn Pro Met Glu Pro Asn Pro Arg Val Pro

Leu Ser 515520525 Arg val Phe Phe Ala Ser Trp Arg Val Val Leu Glu Gly Gly lle Asp 530535540 Pro

lle Leu Arg Gly Leu Met Ala Thr Pro Ala Lys Leu Asn Arg Gin 545 550 555 560 Asn Gin lle Ala Val Asp

Glu he, Péﬂ Arg Leu Phe Glu Gi¥Val sE8s8 Z0RVECROSARY IR Al eu Asp Leu Pro Ala Leu Asn Met
r

Gin A:r 580585590 Asp HiS Gly Leu Pro Gly Tyr Asn Ala Trp Arg Arg Phe Cys Gly Leu
b2k 9

595688505 RreoGiarm&Slu Thr Val Gly Gin Leu Gly Thr Val Leu Arg Asn Leu 610615620 Lys Leu Ala
Arg Lysheu; Met Glu Gin Tyr Gly Thr Pro Asn Asn lle 625630635640 Asp lle Trp Met Gly Gly Val Ser

Glu RrecLesblysArg hysneIx trg-64 5600055 Wah GlyPredaklawdladiysiie lle Gly Thr Gin Phe Arg
Lys Lel 660665670 Ar%SAsp Gly rg PhelT’pp Trg Glu Asn Glu Gy Val Phe Ser Met 675680685

sp |
Gin éﬁuA%SGFTﬁlN%ﬁe h&lé‘@nﬁ% §£P/L§§PP?8 A TIETIR EFY §98688700 Asp Asn Thr Gly lle Thr
Thr \@lySee t ysl AsseAsssHelRheahetiSer S35 610 71E7Y 20 At SerThyrRyoég Asp Phe Val Asn Cys

Ser Thr Ley P laLe 4925730735 As u Ser Trp Arg Glu Ala Ser 740745 <210>
45 < 1f>%]f02§£§1>§béﬁls <’2(ef3§§rlo(£8 s%eﬁtle%%snd?)%%ﬁd%ﬁ%e ﬁ‘a’f L%eurTgrBUMet Arg Leu Leu Pro Leu
Leu AlBLBCOLENAS et U 53915 Trp @y FPro Isp Fho Add AlapAly PHie/airdsn Gin His Leu Cys Gly

202539, SeyHis berhVab GILRR Lau Ty ey Yol GIRy GlyClk Aty Bly £nB 1354045 Phe Tyr Thr Pro
Lys Thr Arg Arg Glu Ala$lu Asp Leu Gin val Gty 95

Thr Leu Arg Ala Pro Arg Ser Pro Lys Met val G¢In Gly Ser Gly Cys

100 105 110
Phe Gly Arg Lys Met Asp Arg Ile Ser Ser Ser Ser Gly Leu Gly Cys
115 120 125
Lys val Leu Arg Arg His
130

<210> 17

<211> 155

<212> PRT

<213> Homo sapiens

<400> 17
Mﬁt val Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu
5 10 15
Lys val Leu ;yr Leu His Asn Asn GIn Leu Leu Ala Gly Gly Leu His
0 25 30
Ala Gly %gs val Ile Lys Gly Ggu Glu Ile ser val val Pro Asn Arg
4 45
Trp %Su Asp Ala Ser teu Ser Pro val Ile Leu %éy val ¢1n Gly Gly
55
Ser Gln Cys Leu Ser Cys Gly val Gly ¢In Glu Pro Thr Leu Thr Leu
65 70 75 80
Glu Pro val Asn §1e Met Glu Leu Tyr Leu Gly Ala Lys Glu Ser Lys
5 90 95
Ser Phe Thr Phe Tyr Arg Arg Asp Met Gly Leu Thr Ser Ser pPhe Glu
100 105 110
Ser Ala Ala Tyr Pro Gly Trp Phe teu Cys Thr val Pro Glu Ala Asp
115 120 125
GIn Pro val Arg Leu Thr Gln Leu Pro Glu Asn Gly Gly Trp Asn Ala
130 135 140
Pro Ile Thr Asp Phe Tyr Phe GIn GIn Cys Asp
145 150 155

<210> 18

<211> 170

<212> PRT

<213> Homo sapiens

<400> 18
Mit Pro val Met Arg Leu Phe Pro Cys Phe Leu GIn Leu Leu Ala Gly
5 10 15
Leu Ala Leu ;go Ala val Pro Pro Gin Gln Trp Ala Leu Ser Ala Gly
25 30
Asn Gly ggr Ser Glu val Glu val val pPro Phe GIn Glu val Trp Gly
40 45
Arg ggr Tyr Cys Arg Ala %gu Glu Arg Leu val Asp val val ser Glu
60
Tyr Pro Ser Glu val Glu His Met Phe Ser Pro Ser Cys val Ser Leu
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505560 Gin Val Glu Leu Gly Gly Giy Pro Gly Ala Gly Ser Leu Gin Pro Leu 65 70 75 80 Ala Leu Glu Gly
Ser Leu Gin Lys Arg Gly lle Val Glu Gin Cys Cys 859095 Thr Ser lie Cys Ser Leu Tyr Gin
Leu Giu Asn Tyr Cys ASn 100105110 <210> 46 <211> 233 <212> PRT <213> Homo sapiens <400>
46 Met Ser Thr Glu Ser Met lie Arg Asp Val Glu Leu Ala Glu Glu Ala 151015 Leu Pro Lys Lys Thr Gly
Gly Pég GIn Gly Ser Arg Arg Cys $e{s HH@GRSISIBRESTESEFRetFPHexSer Phe Leu lle Va] Ala Gly Ala

Thr TR auPlePage 29y CENR3R1WOPGTCORRER TRRSROLEST 041382945 Cys Leu Leu His Phe
Gly Val lle Gly Pro Gin &rg Glu Glu Phe Pro 506560 Arg Asp Leu Sebteu lle Ser Pro Leu Ala Gin Ala

Val AY§'SE! St 85307580 SErATY THIEP G et K3y Pro™V 8l Mg HRNVAIWal Ala Asn Pro 859095

Gin AlgiGhr EShyroindremGirvd TpdiguiAsN Y Avg Aéz ASh Alasl @d1100408]40 Leu Ala Asn Gly Val
Glu Leu Ar Aéé5Asn Gin Leu Val.ValFHto Ser 115120125 Gl&5Gly Leu Tyr Leu lle Tyr Ser Gin Val Leu
Phe Ly§ cﬁ%ﬁe’.‘n%&’"iéﬁéﬁﬂo@ﬁ% Cer Tht ISV T LT EHIEIS T%r lle Ser Arg lle Ala

1451594 56160 valaier Tys Girg Thrd ys- &/ alAsnyseqlneurgerAdatte LyspSeydPro 165170175 cys Gin

Arg 5T[|| rq Glu,Gly Alal&ju Ala Lys Pro Trp TY? Glu 180185190 Pro #&CTyr Leu Gly Gly Val Phe
Gin E%%SG E{Q%Fﬁém%r?&ﬁ%é%dﬁb% Ala Glu lle Asn Arg Pro Asp Tyr Leu Asp Phe Ala

Glu Ser Gly 210215220 Gin Val Tyr Phe Gly lle lle Ala Leu 225230 <210> 47 <211> 125 <212> PRT

<210> 19

<211> 469

<212> PRT

<213> Homo sapiens

<400> 19
Mit His Ser Phe Pgo Pro Leu Leu lLeu Leu Leu Phe Trp Gly V%1 val
10 1
Ser His Ser gge Pro Ala Thr Leu g;u Thr GIn Glu G1n Asp val Asp
30
Leu val §1n Lys Tyr Leu Glu Lys Tyr Tyr Asn Leu Lys Asn Asp Gly
5 40 45
Arg gén val Glu Lys Arg Arg Asn Ser Gly Pro VS1 val Glu Lys Leu
55 6
Lys GIn Met GIn Glu Phe Phe Gly Leu Lys val Thr Gly Lys Pro Asp
65 70 75 80
Ala Glu Thr Leu égs val Met Lys Gln 350 Arg Cys Gly val Pro Asp
95
val ala GIn phe val teu Thr Glu Gly Asn Pro Arg Trp Glu GIn Thr
100 105 110
His Leu Thr Tyr Arg Ile Glu Asn Tyr Thr Pro Asp Leu Pro Arg Ala
115 120 125
Asp val Asp His Ala Ile Glu Lys Ala Phe Gin Leu Trp Ser Asn val
130 135 140
Thr Pro Leu Thr Phe Thr Lys val ser Glu Gly Gln Ala Asp Ile Met
145 150 155 160
Ile ser Phe val Arg Gly Asp His Arg Asp Asn Ser Pro Phe Asp Gly
165 170 175
Pro Gly Gly Asn Leu Ala His Ala Phe GIn Pro Gly Pro Gly Ile Gly
180 185 190
Gly Asp Ala His Phe Asp Glu Asp Glu Arg Trp Thr Asn Asn Phe Arg
195 200 205
Glu Tyr Asn Leu His Arg val Ala Ala His Glu Leu Gly His Ser Leu
210 215 220
Gly Leu Ser His Ser Thr Asp ITe Gly Ala Leu Met Tyr Pro Ser Tyr
225 230 235 ] 240
Thr Phe Ser Gly Asp val GIn Leu Ala Gin Asp Asp Ile Asp Gly Ile
245 250 255
Gln Ala Ile Tyr Gly Arg Ser Gln Asn Pro val GIn Pro Ile Gly Pro
260 265 270
GIn Thr Pro Lys Ala Cys Asp Ser Lys Leu Thr Phe Asp Ala Ile Thr
275 280 285
Thr Ile Arg Gly Glu val Met Phe Phe Lys Asp Arg Phe Tyr Met Arg
290 295 300
Thr Asn Pro Phe Tyr Pro Glu val Glu Leu Asn Phe Ile Ser val pPhe
305 310 315 320
Trp Pro Gin Leu Pro Asn Gly Leu Glu Ala Ala Tyr Glu Phe Ala Asp
325 330 333
Arg Asp Glu val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala val Gln
340 345 350
Gly GIn Asn val Leu His Gly Tyr Pro Lys Asp Ile Tyr Ser Ser Phe
355 360 365
Gly Phe Pro Arg Thr val Lys His 1le Asp Ala Ala Leu Ser Glu Glu
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<213> Homo sapiens <400> 47 Met Lys Lys Ser Gly Val Leu Phe Leu Leu Gly lle lle Leu Leu Val
151015 Leu lle Gly val Gin Gly Thr Pro Val val Arg Lys Gly Arg Cys Ser 202530 Cys lle Ser Thr Asn
Gin Gly Thr lle His Leu Gin Ser Leu Lys Asp 354045 Leu Lys Gin Phe Ala Pro Ser Pro Ser Cys Glu
Lys lle Glu lle lle 505560 Ala Thr Leu Lys Asn Gly Val Gin Thr Cys Leu Asn Pro Asp Ser Ala _
65707580,4¢p Val Lys Glu Leu I%%%%QWWE@MWES%ﬁ%éEB@Gm Lys 859095 Lys Lys Gin Lys

Asn GBALYEL s His/Ginryslysphissrl bad LS asn © 105410, aigg Lys Ser Gin Arg Ser Arg
Gin L3&5Lys Thr é}r_lh%ﬁSlZOﬂ% <210> 48 <211> 3{% <£’152];Q§RT é213¥> Mo sapiens <400> 48 Met

Leu GRPIEHT fhr¥éuéufo ﬂ@A‘?@&@ﬁ‘S@iﬁJﬂ[yg@eF%ﬂ% lg Ala 2025 Lys Gly Leu
Glu Liets AtgpLyfel i-yad B4 & atl BIHiGlY yeu/kiisHis Asp GlY Gin Ry9 Gly Glu Arg Lys Ala Arg
Asp Cgs 6':'170 Asp‘%’%h s.Val Pro Cys Gin & Glé Lys Leu Val Led3khr Ser Val Ala 1015 Gin val Thr Asp
lle ASHSET §O§€§r F VA é’f?ﬁ%geeﬁg\s% %5 ﬁé‘fﬂ/éii-ﬂsj_}%s Brd E%% BF8 60 Thr Val Asn Gly Asp

Glu Rroo LYS 8BrGlysT Wﬁhl"lkspd.?/S'NaU'dis Bage 30 ATENE303WORGTEHORRECTEDSEQLISTAXt
859095 “> 45 460

ggg Cys Arg LysS Ash

4

<210> 20

<211> 402

<212> PRT

<213> Homo sapiens

<400> 20
Mgt GIn Met Ser Pro Ala Leu Thr Cys Lgu val Leu Gly Leu Ala Leu
5 1 15
val Phe Gly gWu Gly ser Ala val His His Pro Pro Ser Tyr val Ala
0 25 30
His Leu Ala Ser Asp Phe Gly V81 Arg val phe Gln ggn val Ala Gin
35 4
Ala Ser Lys Asp Arg Asn Val val phe Sser Pro Tyr Gly val Ala ser
50 55 60
val Leu Ala Met Leu GIn Leu Thr Thr Gly Gly Glu Thr GIn GIn GIn
65 70 75 80
Ile GIn Ala Ala Met Gly Phe Lys Ile ASp Asp Lys Gly Met g?a Pro
85 9 3
Ala Leu Arg His Leu Tyr Lys Glu Leu Met Gly Pro Trp Asn Lys Asp
100 105 110
Glu ITe Ser Thr Thr Asp Ala Ile pPhe val Gln Arg Asp Leu Lys Leu
115 120 125
val GlIn Gly Phe Met Pro His Phe Phe Arg Leu Phe Arg Ser Thr val
130 135 140
Lys GIn val Asp Phe Ser GTu val Glu Arg Ala Arg Phe Ile Ile Asn
145 150 155 160
Asp Trp val Lys Thr His Thr Lys Gly Met Ile Ser Asn Leu Leu Gly
165 170 175
Lys Gly Ala val Asp GIn Leu Thr Arg Leu val Leu val Asn Ala Leu
180 185 190
Tyr Phe Asn Gly GIn Trp Lys Thr Pro Phe Pro Asp Ser Ser Thr His
195 200 205
Arg Arg Leu Phe His Lys Ser Asp Gly Ser Thr val Ser val Pro Met
210 215 220
Met Ala GlIn Thr Asn Lys Phe Asn Tyr Thr Glu Phe Thr Thr Pro Asp
225 230 235 240
Gly His Tyr Tyr Asp Ile Leu Glu Leu Pro Tyr His Gly Asp Thr Leu
245 250 255
Ser Met Phe Ile Ala Ala Pro Tyr Glu Lys Glu val Pro Leu Ser Ala
260 265 270
Leu Thr Asn Ile Leu Ser Ala Gln Leu ITe Ser His Trp Lys Gly Asn
275 280 285
Met Thr Arg Leu Pro Arg Leu Leu val Leu Pro Lys Phe Ser Leu Glu
290 295 300
Thr Giu val Asp Leu Arg Lys Pro Leu Glu Asn Leu Gly Met Thr Asp
305 310 315 320
Met Phe Arg GIn Phe GIin Ala Asp Phe Thr Ser Leu Ser Asp Gln Glu
325 330 335
Pro Leu His val Ala GIn Ala Leu GIn Lys val tys Ile Glu val Asn
340 345 350
Glu Ser Gly Thr val Ala Ser Ser Ser Thr Ala val Ile val ser ala
355 360 365
Arg Met Ala Pro Glu Glu Ile Ile Met Asp Arg Pro Phe Leu Phe val
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Phe Ser Ser Lys Cys Arg Arg Cys Arg Lea Cys Asp Glu Gly His Gly 100105110 Lea Glu Val Glu lle
Asn Cys Thr Arg Thr Gin Asn Thr Lys Cys Arg 115120125 Cys Lys Pro ASn Phe Phe Cys ASn Ser Thr
Val Cys Glu His Cys Asp 130135140 Pro Cys Thr Lys Cys Glu His Gly lle lle Lys Glu Cys Thr Leu Thr
145150155160 Ser Asn Thr Lys Cys Lys Glu Glu Gly Ser Arg Ser Asn Lea Gly Trp 165170175 Lea
Cys Leu Lea Lea Pro lle Praf a3 RLVAICTEOBREC @E@Lﬂ@msmgo Lys Glu Val Gin Lys Thr Cys
Arg Lyt Hig Q\igi LY&s& 1 ASRIPIE Gl 95209208, SafeHie Bl pedRre INide.ga Asn Pro Glu Thr Val Ala
lle As§deu 210215220 Ser ¥ép Val Asp Lea Ser L3&Tyr lle Thr Thr lle AM@@Gly Val met
2252883240 Thr Lea Ser Gin Val Lys Gly Phe Val Arg Lys Asn Gly val Asn Glu 245250255 Ala Lys
lle Asp Glu lle Lys Asn Asp Asn Val Gin Asp Thr Ala Glu 260265270 Gin Lys Val Gin Lea Lea Arg Asn
Trp Hiil%igégu His Gly Lys Lys 275280285 Glu Ala Tyr Asp Thr Leu lle Lys Asp Leu Lys Lys Ala Asn
Leu éyg 95300 Thr Lea Ala Glu Lys lle Gin Thr lle lle Lea Lys Asp lle Thr Ser 305 310 315 320
Asp SerB3lwrRsn Ser Asn Phe Arg ASn Glu lle Gin Ser Leu Val 325330335 <210> 49 <211> 406
<212PRTHETP3SARERAS sapiens <400> 49 Met Ser Ala Lea Gly Ala Val lle Ala Lea Lea Lea Trp Gly
Gin Lemd51015 Phe Ala val Asp Ser Gly Asn Asp Val Thr Asp lle Ala Asp Asp Gly 202530 Cys Pro
Lys P'ﬂassenrcpiel-mllaurgis &Iy ROV GleHis SeAlall3su0as Asy MatGMaCys Lys Asn Tyr Tyr Lys
Leu Al TG BHASEREIVR03560al Tyl T#ﬁrte/gﬁmww Gin(Irp lle Asn Lys Ala Val Gly
65 70 75 80 Asp Ly® Lea Pro Glu Cys Gle#Rla Asp Asp Gly Cys Rro Lys Pro Pro 859095 Glu lle Ala
His GI§"TyF ?/a@??;ld’ FisvadrRra Rrg '%’GTH ‘C@%a\_ﬁ‘imgﬂsio’-ﬁénﬂw G Lys Lea Arg Thr Glu Gly

Asp 61){:\'{5.%UTV&Tdeetﬂ%Smhr Gln Asn Gln Lys Ala Pro Leu Cys Asn Gly
60

55
ser Met val Trp Ser Ile Asn Leu Thr Ala Gly Met Tyr Cys Ala Ala
65 70 75 80
l.eu Glu Ser Leu g;e Asn val Ser Gly Cys Ser Ala ITe Glu Lys Thr
90 95
Gln Arg Met Leu Ser Gly Phe Cys Pro His tys val ser Ala Gly Gln
100 105 110
Phe Ser Ser Leu His val Arg Asp
115 120
<210> 22
<211> 152
<212> PRT
<213> Homo sapiens
<400> 22
Mit ser Arg Leu Pgo val teu Leu Leu Leu GIn Leu Leu val Arg Pro
10 15
Gly Leu GlIn %a Pro Met Thr Gln ;hr Thr Pro Leu Lys Thr Ser Trp
5 30
val Asn ggs Ser Asn Met ITe Asp Glu Ile Ile Thr His Leu Lys Gln
40 45
Pro ?So Leu Pro Leu Leu égp Phe Asn Asn Leu Asn Gly Glu Asp GIn
60
Asp Ile Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu Ala phe
65 70 75 80
Asn Arg Ala val Egs Ser Leu GlIn Asnh g?a Ser Ala Ile Glu Ser Ile
0 95
Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr Ala Ala Pro Thr
) 100 105 110
Arg His Pro Ile His Ile Lys Asp Gly Asp Trp Asn Glu Phe Arg Arg
115 120 125
Lys Leu Thr Phe Tyr Leu Lys Thr Leu Glu Asn Ala Gln Ala GIn GIn
130 135 140
Thr Thr Leu Ser Leu Ala Ite Phe
145 150
<210> 23
<211> 99
<212> PRT
<213> Homo sapiens
<400> 23
Met Lys val Ser Ala Ala Leu Leu Cys Leu Leu Leu Met Ala Ala Thr
1 5 10 15

Phe Ser Pro GIn Gly Leu Ala GlIn Pro Asp Ser val Ser Ile Pro Ile
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115120125 Asn Glu Lys Gin Trp lle Asn Lys Ala Val Gly Asp Lys Lea Pro Glu 130135140 Cys Glu Ala
Val Cys Gly Lys Pro Lys ASn Pro Ala Asn Pro Val Gin 145150155160 Arg lle Lea Gly Gly His Lea Asp
Ala Lys Gly Ser Phe Pro Trp Gin 165170175 Ala Lys met Val Ser His His Asn Leu Thr Thr Gly Ala Thr
Leta lle 180185190 Asn Glu Gin Trp Lea Lea Thr Thr Ala Lys Asn Leu Phe Lea Asn His 195200205

Ser Glu ASn Ala Thr,Ala Lys Aquwwlglg?gﬁaﬁpﬁ%’éﬁﬁ?i@'aﬁgr'?1‘()215220 val Gly Lys Lys Gin Leta

Val Girllealcbysival ¥al lvatm bfis Ren Poige 31 GENPROLAPETc0RREGTEDSEQLIST ixt
225230235243 Asn Tyr Ser Gin val Adp lle G% Leu lle Lys léu gés Gin Lys Val 245250255 ser val

Asn GIY AT VAV dteréiife 51)/% L8t I’—‘3F(51 &de %“Agkﬁ' 9605657 Y0 Bl val Gly Arg Val Gly Tyr
val Sei@wrmelyrwgwsnmga @7)52.8&2854.»5\99'¥Ph?sLy3 ahf&s'BhPPcSp_t'BSdJQu Lys Tyr Val Met Leu Pro
val A 29{5)29@390 Ar\sp Gin s Gltn cg IIe Ar A C&%/ SerT \ﬁl Pro Glu 305310315320
Lys Lysg 'bro Lys §eg§19ro val “&Sl Gin Pg;@"ile f_eu n §§5 338 His Thr Phe cys Ala Gly
Met SerLyssT9réin Glu Asp Thr cys Tyr 340345350 Gly Asp Ala GIy Ser Ala Phe Ala val His Asp Leu
Glu Glu Asp Thr 355360365 Trp Tyr Ala Thr Gly lle Leu Ser Phe Asp Lys Ser cys Ala Val Ala
370375380 Glu Tyr Gly Val Tyr Val Lys val Thr ser lle GIn Asp Trp val Gin 385 390 395 400 Lys Thr lle
Ala @%1&5%2%5 <210> 50 <211> 440 <212> PRT <213> Homo sapiens <400> 50 Met Glu Gin Arg

Pro Ala Ala ser Gly Ala Arg Lys 151015 Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly
Ala Atg1Bro HelyoPsapiens

<400> 24
Mit Lys val Leu Tgp Ala Ala teu Leu val Thr Phe Leu Ala Gly Cys
15
GIn Ala Lys }2/81 Glu GIn Ala val %ﬂu Thr Glu Pro Glu Pro Glu Leu
5 30
Arg Gln ggn Thr &lu Trp Glin zgr Gly GIn Arg Tep Glu Leu Ala Leu
45
Gly égg Phe Trp Asp Tyr %Eu Arg Trp val Gin ggr Leu Ser Glu Gtn
val GIn Glu Glu Leu Leu Ser Ser Gln val Thr G1n Glu Leu Arg Ala
65 70 75 80
Leu Met Asp Glu g?r Met Lys Glu Leu Lys Ala Tyr Lys Ser Glu Leu
90 95
Glu Glu GIn Leu Thr pPro val Ala Glu Glu Thr Arg Ala Arg Leu Ser
100 105 110
Lys Glu Leu GIn Ala Ala Gln Ala Arg Leu Gly Ala Asp Met Glu Asp
115 120 125
val Cys Gly Arg Leu val GIn Tyr Arg Gly Glu val GIn Ala Met Leu
130 135 140
Gly GIn Ser Thr Glu Glu Leu Arg val Arg Leu Ala Ser His Leu Arg
145 150 155 160
Lys Leu Arg Lys Arg Leu Leu Arg Asp Ala Asp AsSp Leu GIn Lys Arg
165 170 175
Leu Ala val Tyr Gln Ala Gly Ala Arg Glu Gly Ala Glu Arg Gly Leu
180 185 190
Ser Ala Ile Arg Glu Arg Leu Gly Pro teu val Glu Gin Gly Arg val
195 200 205
Arg Ala Ala Thr val Gly Ser Leu Ala Gly GIn Pro Leu GIn Glu Arg
210 215 220
Ala GIn Ala Trp Gly Glu Arg Leu Arg Ala Arg Met Glu Glu Met Gly
225 230 235 240
Ser Arg Thr Arg Asp Arg Leu Asp Glu val Lys Glu G1n val Ala Glu
245 230 255
val Arg Ala Lys Leu Glu Glu GIn Ala GIn GIn ITe Arg Leu Gin Ala
260 265 270
Glu Ala Phe Gln Ala Arg Leu Lys Ser Trp Phe Glu Pro Leu val Glu
275 280 285
Asp Met GIn Arg GIn Trp Ala Gly Leu val Glu Lys val GIn Ala Ala
290 295 300
val Gly Thr Ser Ala Ala Pro val Pro Ser Asp Asn His
305 310 315

<210> 25

<211> 97

<212> PRT

<213> Homo sapiens

<400> 25
Met Lys val Ser Ala Ala Leu Leu Trp Leu Leu Leu ITe Ala Ala Ala
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202530 Arg val Pro Lys Thr Leu Val Leu Val val Ala Ala val Leu Leu Leu 354045 val ser Ala Glu Ser
Ala Leu lle Thr Gin Gin Asp Leu Ala Pro GIn 505560 Gin Arg Ala Ala Pro Gin Gin Lys Arg Ser Ser Pro
Ser Glu Gly Leu 65 70 75 80 cys Pro Pro Gly His His lle Ser Glu Asp Gly Arg Asp Cys lle Ser 859095
Cys Lys Tyr Gly Gin Asp Tyr ser Thr His Trp Asn Asp Leu Leu Phe 100105110 Cys Leu Arg cys Thr
Arg Cys Asp Ser Gly Gly.val Glu EW%@%W;%@&WIEB%%?-‘FHF Thr Arg Asn Thr val Cys GIn Cys

Glu GiGhe ThrrBhe1 A30133 40,40 Gl Gy ASh SRIPIRTGHEYISHLCYE ArgLYS Cys Arg Thr Gly Cys
145150155160 Pro2Arg Gly Met Val Lys v&li Gly Asp cys Thr Pro3Drp Ser Asp lle 165170175 Glu Cys

val H@Ey@@l@%’ér@?& Hr By8 I—Ali'”sgS%SGE} %Iﬁ’”ﬂlé@’roﬂSOﬁ.@i@@ ABNVEEGIu Glu Thr Val Thr Ser

Ser ProrGly-d irBraalarbersaro d8620020scysdSen hau Setiglwile Hedlegzly Val Thr Val Ala Ala val
val 210215220 Leu lle \@I Ala val Phe Val %/:Q/s ¥ Ser®@u Leu Trp Lys Lys Val 225230235240 Leu

Pro To¥ et Lys SlyTe Cs B8 &9 &l¢ & SEPr0 BIn 24550255 g{;ﬁ Val Asp Arg Ser Ser Gin
Arg PralGiy rAlasB s exspeiSnysalrikeu 260265270 Asi Ghrllerdarserdle LegsGin Pro Thr Gin val Pro
Glu Gip,Glu 275280285 Ret Glu Val Gin Glu B Ala Glu Pro Thr Gly?¥al Asn Met Leu Ser Page 32
CEN5301WOPCTCORRECTEDSEOLIST.txt 290295300 Pro Gly Glu Ser Glu His Leu Leu Glu Pro Ala
Glu Ala Glu Arg Ser 305310315320 Gin Arg Arg Arg Leu Leu val Pro Ala Asn Glu Gly Asp Pro Thr Glu
3253303835 Jhr Leu Arg Gin Cys Phe Asp Asp Phe Ala Asp Leu Val Pro Phe Asp 340345350 Ser Trp

Glu Redilleuddlet Arg Lys Leu Gly Leu Met Asp Asn Glu lle
<212> PRT
<213> Homo sapiens

<400> 26
Mit Lys val Ser Aga Ala Leu Leu Cys teu Leu Leu Ile Ala Ala Thr
10 15
phe Ile Pro S%n Gly Lteu Ala G1n Pro Asp Ala Ile Asn Ala Pro val
25 30
Thr Cys ggs Tyr Asn Phe Thr Asn Arg Lys Ile Ser val GIn Arg Leu
40 45
Ala ggr Tyr Arg Arg Ile g?r Ser Ser Lys Cys Pro Lys Glu Ala val
60

Ile pPhe Lys Thr ITe val Ala Lys Glu Ile Cys Ala Asp Pro Lys Gln

65 70 75 30

Lys Trp val Gln Asp Ser Met Asp His Leu Asp Lys Gln Thr Gln Thr
85 G0 95

Pro Lys Thr

<210> 27

<211> 314

<212> PRT

<213> Homo sapiens

<400> 27
Mit Arg Ile Ala Vg? Ile Cys Phe Cys kgu Lteu Gly Ite Thr Cys Ala
15
Ile pPro val 5%5 GIn Ala Asp Ser Gly Ser ser Glu Glu Lys Gln Leu
25 30
Tyr Asn %gs Tyr Pro Asp Ala Zg] Ala Thr Trp Leu Asn Pro Asp Pro
45
ser gén Lys Gln Asn Leu gﬁu Ala Pro Gin Asn Ala val Ser Ser Glu
60
Glu Thr Asn Asp Phe Lys Gln Glu Thr Leu Pro Ser Lys Ser Asn Glu
65 ) ) 70 75 80
Ser His Asp His ggt ASp Asp Met Asp Asp Glu Asp Asp Asp Asp His
90 95
val Asp Sser GIn Asp Ser Ile Asp Ser Asn Asp Ser Asp Asp Val Asp
100 105 110
Asp Thr Asp Asp Ser His GIn Ser Asp Glu Ser His His Ser Asp Glu
115 120 125
Ser Asp Glu Leu val Thr Asp Phe Pro Thr Asp Leu Pro Ala Thr Glu
130 135 140
val Phe Thr Pro val val Pro Thr val Asp Thr Tyr Asp Gly Arg Gly
145 150 155 160
Asp ser val val Tyr Gly Leu Arg Ser Lys Ser Lys Lys Phe Arg Arg
165 170 175
Pro Asp Ile Gln Tyr Pro Asp Ala Thr Asp Glu Asp Ile Thr Ser His
180 185 190
Met Glu Ser Glu Glu Leu Asn Gly Ala Tyr Lys Ala Ile Pro val Ala
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355360365 Lys Val Ala Lys Ala Glu Ala Ala Gly His Arg Asp Thr Leu Tyr Thr 370375380 Met Leu lle
Lys Trp Val Asn Lys Thr Gly Arg Asp Ala Ser Val His 385390395400 Thr Leu Leu Asp Ala Leu Glu Thr
Leu Gly Glu Arg Leu Ala Lys GIn 405410415 Lys lle Glu Asp His Leu Leu Ser Ser Gly Lys Phe Met Tyr
Leu Glu 420425430 Gly Asn Ala Asp Ser Ala met Ser 435440 <210> 51 <211> 177 <212>
PRT <213> H%ggo sapiens <4OO§§E{?§NN§TGQBM@TW§ peu@ly Glu Asp Ser Ser Leu lle Ser

Leu 154015 Phel fYGHY yab NalAla +Hel Alg Met \,{@g G,[);S'I'Qrslﬁﬁgél'rhr 202530 Tyr Ser His Trp
s Pro Ser Lys Gly35in Asp Thr Ser 35404% Glu Glu Leu Leu Arg Trp Ser Thr Val Pro

Pro Ser Cy30C

val P%EI% ‘tiﬁ‘fmﬁ%&&%’b%@o‘*ﬁ% TR BIO &R&A Az? I—ﬁ%‘PFd“Glﬂl"iSe?@ygi rg Ala Ser Glu Asp Gly 65

70 75.86 Bia lsew ASH Sen Arg-AlgdlegenREoAirp Afg RybGluledAsRART 859095 Asp Leu Asn Arg

Leu Pro Gin Asp Leu T)‘?[r“ﬂis Ala_Arg (‘%s eud39s 100105110 Pro H&Bys Val Ser Leu GIn Thr Gly

Ser I—H%SI\/ISth":AéquEc% G &I PL5E30% 5}'&1 58P SIS L¥E T Ki8"Asfi18In Thr Val Phe Tyr Arg

Arg Prine]1 804 351406y s HisPGly 1G ki %ggs Gly TiuHIS hye6ly dlyveysheungiu Arg Arg 145150155160
Ly

Leu Tyr ArgV rj.eu-Al s, Yal€%{s Vil Arq Pro Arg V&8 Met 165170175 Gly <210> 52 <211>
267 <%§§g§|1ég<$2qig§ Iglg)%mag?s%@ggs LA005 5'2e &t i%ieﬁ@ ':l%rzi/% 1%u 'E)?s Ala Val Cys Leu Leu Pro

Gly S;%*;Léauwm1¥Alélaal%fgoseeu6ﬁ>uo\@lh &l Ala Gly Gly Met Ser Glu Leu GIn Trp 202530

<210> 28

<211> 583

<212> PRT

<213> Homo sapiens

<400> 28
Met Phe Leu Ser Met val Ser Lys Ile Arg Thr phe Gly Trp val Gln
1 5 10 15
Asn Pro Gly 5%5 Phe Glu Asn Leuy %gs Arg val val GlIn val phe Asp
30
Arg Asn ggr Lys val His Asn Glu val Lys Asn Ile Lys Ile Pro Thr
40 45
Leu ¥81 Lys Glu Ser Lys Ege Gin Lys Glu Leu g31 Ala ITe Met Asn
GIn His Asp Leu Ile Tyr Thr Tyr Lys Glu Leu val Gly Thr Gly Thr
65 70 75 80
Ser Ile Arg Ser Ggu Ala Pro Cys Asp Sga Ile I1e Gin Ala Thr Ile
8 95
Ala Asp GIn Gly Asn Lys Lys Gly Tyr Ile Asp Asn Trp Ser Ser Asp
100 105 110
Gly Phe Leu Arg Trp Ala His Ala Leu Gly phe ITe Glu Tyr Ile Asn
115 120 125
Lys ser Asp Ser Phe val Ile Thr Asp val Gly Leu Ala Tyr Ser Lys
130 135 140
Ser Ala Asp Gly Ser Ala Ile Glu Lys Glu Ile Leu Ile Glu Ala Ile
145 150 155 160
Ser Ser Tyr Pro Pro Ala Ile Arg Ile Leu Thr Leu Leu Glu Asp Gly
165 170 175
GIn His Leu Thr Lys Phe Asp Leu Gly Lys Asn Leu Gly Phe ser Gly
180 185 190
Glu ser Gly Phe Thr Ser teu Pro Glu Gly Ile Leu Leu Asp Thr Leu
195 200 205
Ala Asn Ala Met Pro Lys Asp Lys Gly Glu ITe Arg Asn Asn Trp Glu
210 215 220
Gly Ser Ser Asp Lys Tyr Ala Arg Met Ile Gly Gly Trp Leu AsSp Lys
225 230 235 240
Leu Gly Leu val Lys GIn Gly Lys Lys Glu Phe Ile Ile Pro Thr Leu
245 250 255
Gly Lys Pro Asp Asn Lys Glu Phe Ile Ser His Ala Phe Lys Ile Thr
260 265 270
Gly Glu Gly Leu Lys val Leu Arg Arg Ala Lys Gly Ser Thr Lys phe
275 280 285
Thr Arg val Pro Lys Arg val Tyr Trp Glu Met Leu Ala Thr Asn Leu
290 295 300
Thr Asp Lys Glu Tyr val Arg Thr Arg Arg Ala Leu Ile Leu Glu Ile
305 310 315 320
Leu Ile Lys Ala Gly Ser Leu Lys ITe Glu GIn Ile GIn Asp Asn Leu
325 330 335
Lys Lys Leu Gly Phe Asp Glu val Ile Glu Thr 17e Glu Asn Asp Ile
340 345 350
Lys Gly Leu ITe Asn Thr Gly Ile phe Ile Glu Ile Lys Gly Arg Phe
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Glu Gin Ala GIn Asp Tyr Leu Lys Arg Phe Tyr Leu Tyr Asp Ser Glu 354045 Thr Lys Asn Ala Asn Ser
Leu Glu Ala Lys Leu Lys Glu met Gin Lys 505560 Phe Phe Gly Leu Pro lle Thr Gly Met Leu Asn Ser
Arg Val lle Glu Page 33 cEN5301wOPcTcORRECTEOSEQLIST.txt 65707580 lle Met Gin Lys Pro Arg
Cys Gly Val Pro Asp Val Ala Glu Tyr Ser 859095 Lea Phe Pro Asn Ser Pro Lys Trp Thr Ser Lys Val
Val Thr Tyr Arg 100105110 lle VAIESeFOAWOPATZORRASTFLBEQRES Hisklle Thr Val Asp Arg Leu

2 .
115130425 kel Sen s 4a |ie3 Asp Ued Tip Giiys Gy Uesloga Hip ip 130135140 Arg Lys val
val Trp GI§70hr Ala Asp lle Met IlE7&ly Phe Ala Arg 145380155160 Gly Ala His Gly Asp Ser Tyr Pro

Phe lfgé i F‘r%%ﬂ%é‘?“l’l’g@] elaY$654 715 Kla E%% MéLPh)éSAla’Pr‘i*ﬁGIggPhr Gly Lea Gly Gly Asp

Ala HislPhegl 8386190 Asp {alumxsp\iu kg d1B &A%Q'Vesﬁ’fﬁ%lreﬁg;'y lle Asn Phe 195200205
Thr His%Gh Lea Gly His Ser LEEGly Met Gly His 210235220 Ser Ser Asp Pro Asn Ala

Lea Tyr Ala} Al :
val Meeiul'y;r 0 Thi 5§ Gy 2n E’I%// REp 238280h35546%r b‘irﬁf HBhe’tYs Lea Ser Gin Asp Asp lle
Lys Gigtlle@irrhysehe met Lys 245260255\ agd wrely Lys Mdouder AsnGer Arg Lys Lys 260265

<210>.53.<21712°178 <212> PR <2ﬁ§9 Homo sapjens <408#5 53 met His Ser Ser Ala Leu Lea Cys
Cys I_Ggg @SﬁL%BgLé)éSTEF %@S@ah.é fBIA?reg A0S EhF ﬁ{r%g(g%%’Gﬁ?@V?hFEin Ser Glu Asn Ser Cys

i )] 1 TEr nlletlvea s & Asp Ala Phe
Thr I-ﬂgl;Q(FZBS@ PhéaPrd @Iygz/%smmu oLAs llh?!% g Asp Eba Arg 488)

Leu Pro Ile Gly GIn Ala Asp Glu Met Gln Arg Tyr val Glu Glu Asnh
485 490 495
GIn Thr Arg Asn Lys His Ile Asn Pro Asn Glu Trp Trp Lys val Tyr
500 505 510
Pro ser Ser Val Thr Glu Phe Lys Phe Leu Phe val Ser Gly His Phe
515 520 525
Lys Gly Asn Tyr Lys Ala GIn Leu Thr Arg Leu Asn His Tle Thr Asn
530 535 540
Cys Asn Gly Ala val Leu Ser val Glu GTu Leu Leu ITe Gly Gly Glu
545 550 555 560
Met Ite Lys Ala Gly Thr Leu Thr Leu Glu Glu val Arg Arg Lys Phe
565 570 575
Asn Asn Gly Glu Ite Asn Phe
580

<210> 29

<211> 92

<21?2> PRT

<213> Homo sapiens

<400> 29
Met Thr Lys Leu G;u Glu His Leu Glu Ggy ITe val Asn Ile Phe His
1 1 15
GIn Tyr ser val Arg Lys Gly His pPhe Asp Thr Leu Ser Lys Gly Glu
20 25 30
Leu Lys GIn Leu Leu Thr Lys Glu Leu Ala Asn Thr ITe Lys Asn Ile
35 40 45
Lys Asp Lys Ala val Ile Asp Glu ITe Phe Gln géy Leu Asp Ala Asn
50 53
GIn Asp Glu GIn val Asp Phe GIn Glu Phe ITe Ser Leu val Ala Tle
65 70 75 80
Ala Leu Lys Ala Ala His Tyr His Thr Hgs Lys Glu
85 9

<210= 30

<211> 92

<212> PRT

<213> Homo sapiens

<400> 30 )
Met Thr Lys Leu G;u Glu His teu Glu Géy ITe val Asn ITe Phe His
1 1 ' 15
GIn Tyr Ser val Arg Lys Gly His Phe Asp Thr Leu Ser Lys Gly Glu
20 25 30
Leu Lys Gén Leu Leu Thr Lys Géu teu Ala Asn Thr Ile Lys Asn Ile
3 4 45
Lys Asp Lys Ala val Ile asp Glu ITe Phe Gln géy Leu Asp Ala Asn
50 55
GIn Asp Glu GIn val Asp Phe GIn Glu Phe Ile Ser Leu val Ala Ile
65 70 75 80
Ala Leu Lys Ala Ala His Tyr His Thr His Lys Glu
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354045 Ser Arg Val Lys Thr Phe Phe Gin Met Lys Asp Gin Lea Asp Asn Leu 505560 Lea Lea Lys Glu
Ser Lea Lea Glu Asp Phe Lys Gly Tyr Leu Gly Cys 65707580 Gin Ala Lea Ser Glu Met lle Gin Phe Tyr
Lea Glu Glu Val Met Pro 859095 Gin Ala Glu Asn Gin Asp Pro Asp lle Lys Ala His val Asn Ser Lea
100105110 Gly Glu Asn Lea Lys Thr Leu Arg Leu Arg Lea Arg Arg Cys His Arg 115120125 Phe Lea
Pro Cys Glu Asn Lys Sgr Lys AlaS# BRVeRTGARRGS TABREREE3514D Ala Phe Asn Lys Lea Gin Glu
Lys Gly lle Tyr Lys Ala Met Ser Glu 145150155160 Phe Asp lle Phe lle Asn Tyr lle Glu Ala Tyr Met Thr
Met Lys lle 165170175 Arg Asn <210> 54 <211> 1332 <212> PRT <213> Homo sapiens <400> 54
Met é.i e 8 is Ser Arg Ala Gly Lys Ser Arg Lys Ser Ala Lys Phe 151015 Arg Ser lle ser Arg Ser Lea
met LkeaZys#sn Ala Lys Thr Ser Asp Page 34 CEN5301wOPCTCORRECTEDSEQLIST.txt 202530
Asp Gh}FerHioEp FRPARPGIu Lys Tyr Pro Asp Pro Phe Glu lle Ser 354045 Leu Ala Gin Gly Lys Glu Gly
lle Phaddis Ser Ser Val Gin Leu Ala 505560 Asp Thr Ser Glu Ala Gly Pro Ser ser Val Pro Asp Leu Ala
Leu Akt 65yE0GAY 8@ ser Gl MarAk Gin Leu Gin AlalAVa“GMAsﬂwA?&rg’ﬁly Lys Thr 859095 Cys Arg

Arg IL%EF@E’Q%rb/l@g_yﬁgulgﬁe(/?le%s?rﬁl]a %rﬂjlgg&o ALF_ s Pro Gly Lys Leu Glu Ala
rg

Gin Ser Ser Asn Phe Leu Phe Pro 115128425 Lys a cys His Gim A rg Ser Asn Ser Thr ser
Val A& P'TrerEms‘iﬁrm rPy1Geys Iher Arg Gln lleAstheHd @rg)ngIé‘tS'PhFﬂysseys Ser Ala Ala

Glu ghr Ser Pro Gln Cys ggo tys Pro Gly val Ile Leu Leu Thr Lys
0 60
Arg Gly Arg GIn ITe Cys Ala Asp Pro Asn Lys Lys Trp val GIn Lys
65 70 75 80
Tyr Ile Ser Asp Leu Lys beu Asn Ala
85

<210> 32

<211> 728

<212> PRT

<213> Homo sapiens

<400> 32
Mit Trp val Thr Lgs Leu lLeu Pro Ala igu Leu Leu GIn His val Leu
15
Leu His Leu Leu Leu Leu Pro Ile éia ITe Pro Tyr Ala Glu Gly Gin
20 5 30
Arg Lys %gg Arg Asn Thr ITe His Glu Phe Lys Lys Ser Ala Lys Thr
40 45
Thr tgu ITe Lys Ile Asp ggo Ala Leu Lys Ile %%s Thr Lys Lys val
Asn Thr Ala Asp GIn Cys Ala Asn Arg Cys Thr Arg Asn Lys Gly Leu
65 70 75 80
Pro Phe Thr Cys gys Ala pPhe val pPhe Asp Lys Ala Arg Lys GlIn Cys
5 90 95
Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly val Lys Lys Glu phe
100 105 110
Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr Ile Arg Asn Cys
115 120 125
Ite 1le Gly Lys Gly Arg Ser Tyr Lys Gly Thr val Ser Ile Thr Lys
130 135 140
Ser Gly Ile Lys Cys Gin Pro Trp Ser Ser Met Ile Pro His Glu His
145 150 155 160
Ser Phe Leu Pro Ser Ser Tyr Arg Gly Lys Asp Leu GlIn Glu Asn Tyr
165 170 175
Cys Arg Asn Pro Arg Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr Ser
180 185 190
Asn Pro Glu val Arg Tyr Glu val Cys Asp Ile Pro GlIn Cys Ser Glu
195 200 205
val Glu Cys Met Thr Cys Asn Gly Glu Ser Tyr Arg Gly Leu Met Asp
210 215 220
His Thr Glu Ser Gly Lys Ile Cys GIn Arg Trp Asp His GIn Thr Pro
225 230 235 240
His Arg His Lys Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe Asp
245 250 255
Asp Asn Tyr Cys Arg Asn Pro Asp Gly GIn Pro Arg Pro Trp Cys Tyr
260 265 270
Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala Ile Lys Thr Cys
275 280 285
Ala Asp Asn Thr Met Asn Asp Thr aAsp val Pro Leu Glu Thr Thr Glu
290 295 300
Ccys Ile Gin Gly Gln Gly Glu Gly Tyr Arg Gly Thr val Asn Thr Ile
Page 20



145150155160 Pro Thr Asp Arg GIn Pro Tyr Ser Leu Cys Ser Asn Arg Lys Ser Leu 165170175 Ser
Gin Gin Leu Asp Cys Pro Ala Gly Lys Ala Ala Gly Thr Ser Arg 180185190 Pro Thr Arg ser Leu Ser Thr
Ala GIn Leu Val Gin Pro Ser Gly Gly 195200205 Leu Gin Ala Ser val lle Ser Asn lle Val Leu met Lys
Gly Gin Ala 210215220 Lys Gly Leu Gly Phe Ser lle Val Gly Gly Lys Asp Ser lle Tyr Gly
225230235240 Pro lle Gly |5el§yf—‘%‘ii Prir TIFEIRES KRS ER BIy- Ad Ala Ala 245250255 Ala Asp Gly

Arg Lep GisnGlayGiy dsir&lei e dieu Gl ey Asp Gl 260265270-Glsecmet Ala Gly Leu Thr His Gin
Asp Ala Leu Gin Lys PRéiys 275280285 GIn38@ Lys Lys Gly Leu L&35Thr Leu Thr val Arg Thr Arg
Leu THP 28283083814 Bro PHo St £BE &S sorHIT'E trBet Bt B0 T4UAEDs Arg Ser 305310315320

Leu Serseyﬁgfﬂa hrseysite Ay leysﬁg% &‘mruSsaerrSeMDhepA(ljayﬁEew&%BBOﬂaB Glu Ser Pro ser Ala Pro
lle ser Thy Ala2ys Pro Asn T [12°840345350 Met val Val Ser Leu Gin Lys Glu Ala Gly Val Gly
e R A L A B B R e B Hie b Vo Brosresat
His Tie SersetiPro1BlEberAtal A¥a HisrLeogAspyGhgAg! keuyArg 385390895400 Cys Gly Asp Glu lle

val GliJle ser Aspcser Bro 44 s o Lew 40 TRt Tk ey den GluRl Tyr Thr lle Leu Ser His

Cys Asp Pro Gly Pro 420425430 Val Pro lle llenal ser Arg His Pro AgpsPro ' Gin Val Ser Glu Gin

4354%&@@%@@@ yASBI-2aHyal Ald ggm&e\/ahemmsﬁmhm SPMeAGly 450455460 Lys Glu Arg
His GIp- TR sardweudale GlvaVal Lys Avg 164 Gl S81,4854 7047 34R0,8¢r Trp His Gly Arg Pro Thr Leu
Glu Le/s Glu ARG %lu Lys Asn ser 485480495 445

Ty Zgg Trp Cys Tyr Thr ggg Asn Pro Leu Ile 228 Trp Asp Tyr Cys

Pro Ile Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr Ile val Ash Leu
465 470 475 480
Asp His Pro val Ile Ser Cys Ala Lys Thr Lys GIn Leu Arg val val
485 490 495
Ash Gly ITe Pro Thr Arg Thr Asn Ile Gly Trp Met val Ser Leu Arg
500 505 510
Tyr Arg Asn Lys His ITe Cys Gly Gly Ser Leu ITe Lys Glu Ser Trp
515 520 525
val Leu Thr Ala Arg GIn Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr
530 ‘ 535 540
Glu Ala Trp Leu Gly Ile His Asp val His Gly Arg Gly Asp Glu Lys
545 550 555 560
Cys Lys GIn val Leu Asn val Ser GIn Leu val Tyr Gly Pro Glu Gly
565 570 575
Ser Asp Leu val teu Met Lys Leu Ala Arg Pro Ala val Leu Asp Asp
580 585 590
Phe val Ser Thr ITe Asp Leu Pro Asn Tyr Gly Cys Thr Ile Pro Glu
595 600 605
Lys Thr Ser Cys Ser val Tyr Gly Trp Gly Tyr Thr Gly Leu ITe Asn
610 615 620
Tyr Asp Gly Leu Leu Arg val Ala His Leu Tyr Ile Met Gly Asn Glu
625 630 635 640
Lys Cys Ser Gln His His Arg Gly Lys val Thr Leu Asn Glu Ser Glu
645 650 655
Ite Cys Ala Gly Ala Glu Lys ITe Gly Ser Gly Pro Cys Glu Gly Asp
660 665 670
Tyr Gly Gly Pro Leu val Cys Glu Gln Mis Lys Met Arg Met val Leu
675 680 685
Gly val 17e val Pro Gly Arg Gly Cys Ala Ile Pro Asn Arg Pro Gly
690 695 700
Ile phe val Arg val Ala Tyr Tyr Ala Lys Trp Ile His Lys Ile Ile
705 710 715 720
Leu Thr Tyr Lys val Pro Gln Ser
725

<210> 33

<211> 232

<212> PRT

<213> Homo sapiens

<400> 33
Met Asn Phe Leu Leu Ser Trp val His Trp Ser Leu Ala Leu Leu Leu
1 5 10 15
Tyr Leu His His Ala tys Trp Ser Gin Ala Ala pro Met Ala Glu Gy
20 25 30
Gly Gly g%n Asn His His Glu val val Lys Phe Met Asp val Tyr GlIn

Arg Ser Tyr Cys His Pro Ile Glu Thr Leu val Asp Ile Phe GIn Glu
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Ala Pro Pro His Arg Arg Ala Gin Lys Val met Ille Arg Ser Ser Ser 500505510 Asp Ser ser Tyr Met Ser
Gly Ser Pro Gly Gly Ser Pro Gly Ser Gly 515520525 Ser Ala Glu Lys Pro ser Ser Asp val Asp lle Ser
Thr His Ser Pro 530535540 ser Leu Pro Leu Ala Arg Glu Pro Val val Leu Ser lle Ala Ser Ser 545 550
555 560 Arg Leu Pro GIn Glu ser Pro Pro Leu Pro Glu Ser Arg Asp Ser His Page 35
CEN5301YOPCTCORRECTED IS RRETEBRAT ER SRS F7D- 684 Arg Leu Lys Lys Ser Phe Glu lle

Leu Mak-ABgd-ys Pre158PR8RAA0 Nt Ser Sir Lys Rro, LYEPEQ Pra.Pre Arg Lys Tyr Phe Lys Ser Asp
595660605 Ser Asg Pro Girfys Ser Leu Glu Glu &Bg Glu Asn Ser Ser Cy® Ser 610615620 Ser Gly

His TH P Pro’Th ]C’fyggél)}:@in%?uﬁﬁ Ar§ (‘gﬂ,&‘ L%UL'e‘E%Q?%@GS% A0PBPo Leu Leu Leu Pro Gin
Glu Asp A GlyeArgsher Rrorbernila 6456bR652SaF 16!y (y$Rs0@dy Pro Gly lle Gly Pro Gin
Thr Lys Ser Set 668865670 Thr Glu G GftbPro Gly TrézlAr Arg%%ﬂ}]éa Ser Pro val Thr Gin Thr
6756%%%8%{ EchBro e £y B¢ Aro'L EgLet Ly Al G A ot A8pSSr 690695700 Ser Phe Asp
Thr ThnAly Sira ST @ roy$rpwalsarg AegSetAspdCwd 7 @3 ¢10y4 5420 skerLysiAsn Leu Phe Ser Pro lle

Met PAsp Hi v Hi e% 730 Pro Leu GitPPro Asn Ala Ser Leu Asn Glu Glu Glu Gly
Thr g&%ﬁy%f&’??@’g& ?s%{gp Zpsld% %}ES PLPéspiég_%é’ ie%&s%errh%ﬁ;‘ré&n Gly Thr Pro 755760765
Lys \XMﬂ?ﬁ[y“é*”Se?%lié?? Ber Sel Aivval LysrgySiGIEPsoLRmo MO P 78t0Val Ala Pro Lys Pro Ala

i 7
Trp Rhe Arg,GIpsSgt |- Vs Gl Ley \ %{§5§’7,£g)@§89grﬁ§ﬂﬁﬂg %‘r e‘[ﬁ\sp Pro Arg (_3Iy Leu Pro
Asp Pro Ala Leu S&80'hr 805810815 Gin B89 Ala Pro Ala Ser Arg9Glu His Leu Gly Ser His lle Arg Ala
8208§gggﬁulig§ val GIn Asp Pro G18 Thr Cys Lys Cys 385 Cys Lys Asn
20
Thr Asp Ser Arg Cys Lys Ala Arg Gin Leu Glu Leu Asn Glu Arg Thr
210 215 220
Cys Arg Cys Asp Lys Pro Arg Arg
225 230

<210> 34

<211> 240

<212> PRT

<213>" Homo sapiens

<400> 34

Mﬁt Leu Ala Leu Lgu Cys Ser Cys Leu Leu Leu Ala Ala Gly Ala Ser
10 15

Asp Ala Trp ggr Gly Glu Asp Ser Ala Glu Pro Asn Ser égp ser Ala

25
Glu Trp %%e Arg Asp Met Tyr Aéa Lys val Thr GTlu 17e Trp G1n Glu
4 45
val ?St GIn Arg Arg Asp Asp Asp Gly Ala Leu ggs Ala Ala Cys Gin
55

val GIn Pro Ser Ala Thr Leu Asp Ala Ala Gln Pro Arg val Thr Gly

65 70 75 80

val val Leu Phe Qgg Gln Leu Ala Pro grg Ala Lys Leu Asp Ala Phe
0 a5

Phe Ala Leu Glu Gly Phe Pro Thr Glu Pro Asn Ser Ser Ser Arg Ala

100 105 110
Ile His val His GIn Phe Gly Asp Leu Ser GlIn Gly Cys Glu Ser Thr
115 120 125
Gly Pro His Tyr Asn Pro Leu Ala val Pro His Pro GIn His Pro Gly
130 135 140

Asp Phe Gly Asn Phe Ala val Arg Asp Gly Ser Leu Trp Arg Tyr Arg

145 150 155 160

Ala Gly Leu Ala Ala Ser Leu Ala Gly Pro His Ser Ile val Gly Arg

165 170 175
Ala val val val His Ala Gly Glu Asp Asp Leu Gly Arg Gly Gly Asn
180 185 190
GIn Ala Ser val Glu Asn Gly Asn Ala Gly Arg Arg Leu Ala Cys Cys
195 200 205
val val Gly val Cys Gly Pro Gly Leu Trp Glu Arg Gln Ala Arg Glu
210 215 220
His Ser Glu Arg Lys Lys Arg Arg Arg Glu Ser Glu Cys Lys Ala Ala
225 230 235 240

<210> 35

<211> 120

<212> PRT

<213> Homo sapiens
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Ser ser Ser Ser Ser Ser lle Arg Gin Arg lle Ser Ser Phe Glu Thr 835840845 Phe Gly Ser Ser Gin Leu
Pro Asp Lys Gly Ala Gin Arg Leu Ser Leu 850855860 Gin Pro Ser Ser Gly Glu Ala Ala Lys Pro Leu Gly
Lys His Glu Glu 865 870 875 880 Gly Arg Phe Ser Gly Leu Leu Gly Arg Gly Ala Ala Pro Thr Leu Val
885890895 Pro Gin Gin Pro Glu Gin val Leu Ser Ser Gly Ser Pro Ala Ala Ser 900905910 Glu Ala Arg
Asp Pro Gly.Yal Ser Glu Ser Pro FH> PPIWSRE AFORERS TEPSERO0DTE. Pxd Asn Gin Lys Thr Leu Pro Pro

Gly FiorASpPa | et by Arglben 930235940 LU ser Thi Gl Ala BiuGly Ser Gin Gly Pro Val Leu
Lys maét Pro 945950955960 ser GIn Arg Ala At@ Ser Phe Pro Leu TheArg Ser Gin Ser Cys Glu

9659768 75! ¥ hT§h gg,%lﬁﬁélﬁﬁ%pvélu‘w 83 W IS THS &‘I‘Ie‘”@%r"@ér 980985990 Gin Val Ser

Ser AlatVakMetkysdnepteu belQyskrupksoaer Ser 98510003095H1e $85Cys Ala Gin Thr Pro Cys
lle Pro Lys GIB&ly Ala Ser Pro 10101?151020 Thr Ser ser $&r Asn Glu Asp Ser Ala Ala Asn Gly Ser

Ala GI03T BR10AE1 é‘éﬁlﬁ%%fd&o%ér § 580 AL fﬁfc%g%ﬁﬁgsé?'l"_éﬂ Adii2eu Ser Glu Leu Arg Glu
10456:95095055&1.yr|_ﬁbrcﬁlu Sy put PhieGluvAtn LysseladkspiAspyAsp ey fsp His 106010651070 Ser
Sét Ser Gl 1075108101@95 Glu Leu Lys Lys Leu lle

Ser n,Se Q/a rLeulL
Glu Gluval U ygabglliﬁ sp (.ea'l'u Aﬂaiﬁr 16’50%‘55&1%5\ L%u ys ém@;ﬁu ;Assp Gly lle His Val Thr lle
Leu HI’lSOL?STGFUSGIuyﬁa@bWBGabENﬁgelmmcMch%RE(M@E[DSE(%HSH’etxtA‘stSlllOlllMlZO Gly Ala

Gly L%GAydDriqu % eﬁ]p\lﬁé‘qlxﬁdy@p Lea Glu Asn 112511301135 Lys val lle Thr
val His Arg VallPhe Pro Asn Gly Lea®a ser Gin 114011451150 Glu Gly Thr lle Gin Lys Gly Asn Glu

val Leta Ser lle Asn Gly Lys 115511601165

<210> 36

<211> 328

<212> PRT

<213> Homo sapiens

<400> 36
Met Cys His Gln Gén Leu val ITe Ser Trp Phe Ser Leu val Phe Leu
1 10 15
Ala Ser Pro LSU val Ala Ile Trp g;u Leu Lys Lys Asp val Tyr val
2 30
val Glu égu Asp Trp Tyr Pro A{S)p Ala Pro Gly Glu Met val val Leu
4 45
Thr g%s Asp Thr Pro Glu Glu Asp Gly Ile Thr Trp Thr Leu Asp Gln
55 60
Ser ser Glu val Leu Gly Ser Gly Lys Thr Leu Thr ITe GIn val Lys
65 70 75 80
Glu Phe Gly Asp g]a Gly GIn Tyr Thr ggs His Lys Gly Gly Glu val
5 g5
Leu Ser His Ser Leu Leu Leu Leu His Lys Lys Glu Asp Gly Ile Trp
100 105 110
Ser Thr Asp Ile Leu Lys Asp Gin Lys Glu Pro Lys Asn Lys Thr Phe
115 120 125
Leu Arg Cys Glu Ala Lys Asn Tyr Ser Gly Arg Phe Thr Cys Trp Trp
130 135 140
Leu Thr Thr ITe Ser Thr Asp Leu Thr Phe Ser val Lys Ser Ser Arg
145 150 155 160
Gly Ser Ser Asp Pro GIn Gly val Thr Cys Gly Ala Ala Thr Leu Ser
165 170 175
Ala Glu Arg val Arg Gly Asp Asn Lys Glu Tyr Glu Tyr Ser val Glu
180 185 190
Cys GIn Glu Asp Ser Ala Cys pPro Ala Ala Glu Glu Ser Leu Pro Ile
195 200 205
Glu val met val Asp Ala val His Lys Leu Lys Tyr Glu Asn Tyr Thr
210 215 220
Ser Ser Phe Phe Ile Arg Asp Ile Ile Lys Pro Asp Pro Pro Lys Asn
225 230 235 240
Leu GIn Leu Lys Pro Leu Lys Asn Ser Arg GIn val Glu val Ser Trp
245 250 255
Glu Tyr Pro Asp Thr Trp Ser Thr Pro His Ser Tyr Phe Ser teu Thr
260 265 270
Phe Cys val Gln val GIn Gly Lys Ser Lys Arg Glu Lys Lys Asp Arg
275 280 285
val Phe Thr Asp Lys Thr Ser Ala Thr val Ile Cys Arg Lys Asn Ala
290 295 300
Ser Ile Ser val Arg Ala Gln Asp Arg Tyr Tyr Ser Ser Ser Trp Ser
305 310 315 320
Glu Trp Ala ser gg? Pro Cys Ser
5
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Ser Lea Lys Gly Thr Thr His His Asp Ala Lea Ala lle Leu Arg Gin 117011751180 Ala Arg Glu Pro Arg
Gin Ala val lle val Thr Arg Lys Lea Thr Pro 1185 1190 1195 1200 Glu Ala met Pro Asp Lela Asn Ser
Ser Thr Asp Ser Ala Ala ser Ala 120512101215 ser Ala Ala ser Asp Val Ser val Glu ser
Thr Ala Glu Ala Thr val 122012251230 Cys Thr val Thr Leu Glu Lys met Ser Ala Gly Leta Gly Phe ser
Leu 123512401245 Glu Gly Gly 154 GRLSRTEQRHETH &S 155 P¥6 Lea Thr lle Asn 125012551260
Arg llgPie kys Gly Ala Ala ser Glu Gin Ser Glu Thr val Gin Pro 1265 1270 1275 1280 Gly Asp Glu lle
Leu GitLeP&ly Gly Thr Ala met Gin Gly Lea Thr 128512901295 Arg Phe Glu Ala Trp
ASn ﬂé?ﬂﬁ L&gfg\l%&&%ﬁ;o Asp Gly Pro val 130013051310 Thr lle val lle Arg Arg Lys Ser Lea Gin ser
Lys Glu Thr Thr Ala 131513201325 Ala Gly Asp Ser 1330 <210> 55 <211> 109 <212> PRT <213>
Homg‘eéﬁté)@gﬁ 400> 55, Met Lys Phe lle Ser Thr ser Leu Lea Leu.ﬁ;/let Leu Lea val ser ser 151015
Lea ser Pro vaﬁ Gin %‘Iy%{%l EU @Iﬁ VSFTy?‘ wﬁhresuer L&a A‘ng boio %@ cfsSArg Cys Val Gin Glu Ser
ser val Pher fiesRro@ng Arg Phe Héy384045/AspiArgyie Gim llgd etesPserArg Gly Asn Gly Cys Pro Arg

Lys Gly,505560 ueiﬁﬁlv@eﬁn&kyéshgyéﬁiﬁ\éuv%w%vakgﬁ%éy%i/g%%m%%in 65 70 75 80 Ala Glu Trp

lle Gin Arg'metsnet Glu Val Leu Arg kys Arg ser ser 95 ser Thr Leu Pro val Pro Val
Phe Ly$§ ?’?Lﬂ}%ﬂléﬁd’ib%@Sﬁ@y%@k@m B0 IP25-quRES R 243> A$0mo sapiens <400> 56 Met

o
Ala Lgp, TRR smet A1 kea sersBraeatea fladheueaia bala 1035 Tan Gly Pro Asp Pro Ala Ala
Ala R#te val Asn Gin His Lea@@ys Gly 202530 Ser His Lea val Glu Ala LeaTyr Leu Val Cys Gly Glu Arg

Gly Pfid 38Y048PREETEY THIrS 14 ThiPRf Bl &i8 AGIu Asp Lea Gin val Gly 505560 Gin Val Glu
Lea Gly Gly Gly Pro Gly Ala Gly Ser Leta Gin Pro Lea

<210> 38

<211> 174

<212> PRT

<213> Homo sapiens

<400> 38
Mit ser Ser Gln I;e Arg GlIn Asn Tyr Ser Thr Asp val Glu Ala ala
10 15
val Asn Ser Leu val Asn Leu Tyr %gu GIn Ala Ser Tyr Thr Tyr Leu
20 30
ser Leu g;y Phe Tyr Phe Asp Agg Asp Asp val Ala Leu Glu Gly val
4 45
Ser Egs Phe Phe Arg Glu Leu Ala Glu Glu Lys Arg Glu Gly Tyr Glu
55 60
Arg Leu Leu Lys Met Gln Asn GIn Arg Gly Gly Arg Ala Leu Phe GIn
65 70 75 80
Asp Ile Lys Lys ggo Ala Glu Asp Glu Trp Gly Lys Thr Pro Asp Ala
90 95
Met Lys Ala Ala Met Ala teu Glu Lys Lys Leu Asn Gln Ala Leu Leu
100 105 110
Asp Leu His Ala Leu Gly Ser Ala Arg Thr Asp Pro His Leu Cys Asp
115 12¢ 125
Phe Leu Glu Thr His Phe Leu Asp Glu Glu val Lys Leu Ile Lys Lys
130 ) 135 140
Met Gly Asp His Leu Thr Asn Leu HMis Arg Leu Gly Gly Pro Glu Ala
145 150 155 160
Gly Leu Gly Glu Tyr Leu Phe Glu Arg Leu Thr Leu Lys His
165 170

<210> 39

<211> 217

<212> PRT

<213> Homo sapiens

<400> 39
Mit Ala Thr Gly Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu
5 10 15
Cys Leu Pro Trp Leu GIn Glu Gly Ser Ala Phe Pro Thr Ile Pro Leu
20 25 30
Ser Arg %Eu Phe Asp Asn Ala Mgt Leu Arg Ala His Arg Leu His GlIn
4 45
Leu éga Phe Asp Thr Tyr GIn Glu Phe Glu Glu ééa Tyr Ile Pro Lys
55
Glu Gln Lys Tyr Ser Phe Leu G1n Asn Pro GIn Thr Ser Leu Cys Phe
65 70 73 80
Ser Glu Ser ITe Pro Thr Pro Ser Asn Arg Glu Glu Thr GIn GIn Lys
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Page 37 CEN5301wOPCTCORRECTEDSEQLIST.txt 65707580 Ala Leu Glu Gly Ser Leu Gin Lys Arg
Gly lle Val Glu Gin Cys cys 859095 Thr ser lle Cys ser Leu Tyr Gin Leu Glu Asn Tyr Cys
Asn 100105110 <210> 57 <211> 2813 <212> PRT <213> Homo sapiens <400> 57 Met lle Pro Ala
Arg Phe Ala Gly Val Leu Leu Ala Leu Ala Leu lle 151015 Leu Pro Gly Thr Leu Cys Ala Glu Gly Thr Arg
Gly Arg Ser Ser Thr 202530 Ala AR TH5 48P ¢ TRA5Rk 3p Pfig Val Asn Thr Phe Asp Gly

35404&rSesrimedd Wiger etheddla )y 1y Sus Bar Tl LeslLeteAlR 51y /05560 cys Gin Lys Arg Ser
Phe Ser Ilellle Gly X¥h Phe Gin Asn Gly 1% 65 70 75 80 Arg vall8er Leu Ser Val Tyr Leu Gly Glu

Phe Ph2 R&ph ﬁéa—li‘éﬁle@@S%‘%*’h@%alS&gnVéb g @’%\FT‘%@@%‘?'@I&FKS}?@in Arg Val Ser Met Pro
1001094 k) 'y Ales Seralsys Saly hew Yyt Lew GlspTheGedla kalyadyr ey kys 115120125 Leu Ser Gly

Glu Ala Tye&ly.Phe Val Ala Ar %ﬁe';A Gly Ser Gly.138485140 Asn Phe GIn Val Leu Leu Ser Asp Arg
Tyr %Agjﬁ L%l/}seTﬁ} %y?GI'ﬁ@% ?L%éi%ﬁ 9 Lel é}fé é?)/p,O\Géﬁ/ PHe A4S I%E’he Ala Glu Asp Asp Phe
met Thir Gihy1654 7017 FiGIu- @y Gl Ten Tihr Ser Asps PrioeTys Asth PharlseAsn Ser Trp Ala

1801@5519;@,lre&gcﬁgégjgly@u@m Tp Gys & A Aﬂgﬁ% g&gr Ser,Ser 195200205 ser Cys Asn

lle Ser Ser Gly n Lys Gly La Trg6lu Gin 2102 n Leu Leu Lys ser Thr Ser val
Phe A% m&%m&wbwem%@hcg%%mho \E’QIEASE‘JPMQSI%JE)?r‘éa@h@VaFNa Leu Cys Glu Lys Thr

Leu Gyg Gly 2082581y ser cys Gly phe
210 215

<210> 40

<211> 381

<212> PRT

<213> Homo sapiens

<400> 40
Met Pro Phe Ser Agﬂ Ser His Asn Ala kgu Lys Leu Arg Phe Pro Ala
1 15
Glu Asp Glu ;ge Pro Asp Leu Ser éia His Asn Asn His ggt Ala Lys
5
val Leu ggr Pro Glu Leu Tyr Aéa Glu Leu Arg Ala Lgs Ser Thr Pro
4 4
Ser Gly Phe Thr Leu Asp Asp val ITe Gin Thr géy val Asp Asn Pro
50 55
Gly His Pro Tyr Ile Met Thr val Gly Cys val Ala Gly Asp Glu Glu
65 70 75 80
Ser Tyr Glu val Pge Lys Asp Leu Phe ggp Pro Ile fle Glu Agp Arg
) 9
His Gly Gly Tyr Lys Pro Ser Asp Glu His Lys Thr Asp Leu Asn Pro
100 105 110
Asp Asn Leu GIn Gly Gly Asp Asp Leu Asp Pro Asn Tyr val Leu Ser
115 120 125
ser Arg val Arg Thr Gly Arg Ser Ile Arg Gly Phe Cys Leu Pro Pro
130 135 140
His Cys Ser Arg Gly Glu Arg Arg Ala ITe Glu Lys Leu Ala val Glu
145 150 155 160
Ala Leu Ser Ser Leu Asp Gly Asp Leu Ala Gly Arg Tyr Tyr Ala Leu
165 170 175
Lys Ser Met Thr Glu Ala Glu GlIn GIn GIn Leu ITe Asp Asp His Phe
180 185 190
Leu Phe Asp Lys Pro val Ser Pro Leu Leu Leu Ala Ser Gly met Ala
195 200 205
Arg Asp Trp Pro Asp Ala Arg Gly ITe Trp His Asn Asp Asn Lys Thr
210 215 220
Phe Leu val Trp val Asn Glu Glu Asp His Leu Arg val Ile Ser Met
225 230 235 240
Gln Lys Gly Gly Asn Met Lys Glu val pPhe Thr Arg Phe Cys Thr Gly
245 250 255
Leu Thr Gin Ile Glu Thr teu Phe Lys Ser Lys Asp Tyr Glu Phe Met
260 265 270
Trp Asn Pro His Leu Gly Tyr Ile Leu Thr Cys Pro Ser Asn teu Gly
275 280 285
Thr Gly Leu Arg Ala Gly val His Ile Lys Leu Pro Asn Leu Gly Lys
290 295 360
His Glu Lys Phe Ser Glu val Leu Lys Arg Leu Arg Leu Gln Lys Arg
305 310 315 320
Gly Thr Gly Gly val Asp Thr Ala Ala val Gly Gly val Phe Asp val
325 330 335
Ser Asn Ala Asp Arg Leu Gly phe ser Glu val Glu Leu val Gln Met
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Cys Ala Gly Gly Leu Glu Cys Ala Cys Pro Ala Leu Leu Glu Tyr Ala 260265270 Arg Thr Cys Ala Gin
Glu Gly met val Leu Tyr Gly Trp Thr Asp His 275280285 Ser Ala cys ser Pro Val Cys Pro Ala Gly Met
Glu Tyr Arg Gin Cys 290295300 val Ser Pro Cys Ala Arg Thr Cys Gin Ser Leu His lle Asn Glu Met
305310315320 cys Gin Glu Arg cys Val Asp Gly Cys Ser Cys Pro Glu Gly Gin Leu 325330335 Leta
Asp Glu Gly Leu Cys Val Glu SerCENp Wi W&R@9§E‘V§E9H§$49315350 Ser Gly Lys Arg Tyr Pro

3 4
Pro %Tbaﬁa@bemgevaﬁrqﬁsm&yiém 360Res & ot I%r%yﬁeﬁr_%ﬁﬁn Ser Gin Trp lle Cys Ser
Asn Glu Glu 370375380 Pro Gly3®{u Cys Leu val Thr G3¢35in Ser His Phe Lys Ser Phe Asp

385360395406 Ash Arg 1§ ReSERr Fite 3T B9 1fe %:;%?ihﬁyr Leu Leu Ala Arg 405410415 Asp Cys
Gin Asp His Ser Phe Ser lle val ﬁe Glu Thr Val GIn Cys 420425430 Ala Asp Asp Arg Asp Ala Val Cys
Thr A{rtzg1 eri/ | Thr Val Arg Leu Page 38 CEN5301WOPCTCORRECTEDSEOLIST.txt 4354_40445 Pro
Gly Les His#gn Ser Lea Val Lys Lea Lys His Gly Ala Gly val 450455460 Ala Met Asp Gly Gin Asp val
Gin LedlProPREa Leu Lys Gly Asp Lea 465470475480 Arg lle Gin His Thr Val Tim Ala ser val Arg Lea
Ser T &Ny EP4BBAGUOS Asp Lea Gin met Asp Trp Asp Gly Arg Gly Arg Lea Lea Val Lys Lea
500505630 Ber Pro Val Tyr Ala Gly Lys Thr cys Gly Lea Cys Gly Asn Tyr Asn 515520525 Gly Asn Gin
Gly Aty PHE Lieas TRIoPTS seradPhed adhiu Wb 580535540 \ikevah@lu Asp Phe Gly Asn Ala

. 5 . 1 : .
Trp LysiLeaHis SASRiGYsE At p5Q Po5; FSOA%&%@%@QPMS )0 B3 Ser Asp Pro Cys Ala Lea
Asn Pro Arg Met 588570575 Thr Arg Phe2Ser Glu Glu Ala Cys Ada val'Leu Thr ser Pro Thr Phe
5805@@595% %gp Ala Arg Ala Leu ﬁgt Leu Gln Gly val ﬁgp Leu Leu Ala
Asp Aga val Ala val Thr ggt Gly Pro Lys Gly Arg Thr val Ile 1le
5 60
Glu GIn ser Trp Gly Ser Pro Lys val Thr Lys Asp Gly val Thr val
65 70 75 80
ala Lys Ser Ile ggp Leu Lys Asp Lys g%r Lys Asn Ite Gly Ala Lys
95
Asp val Ala Asn Asn Thr Asn Glu Glu Ala Gly Asp Gly
100 105 110
Thr Thr Thr Ala Thr val Leu Ala Arg Ser ITe Ala Lys Glu Gly Phe
115 120 125
Glu Lys Ile Ser Lys Gly Ala Asn Pro val Glu Ile Arg Arg Gly val
130 135 140
Met Leu Ala val Asp Ala val Ile Ala Glu Leu Lys Lys Gln Ser Lys
145 150 155 160
Pro val Thr Thr Pro Glu Glu ITe Ala GIn val Ala Thr Ile Ser Ala
165 170 175
Asn Gly Asp Lys Glu Ile Gly Asn Ile Ile Ser Asp Ala Met Lys Lys
180 185 190
val Gly Arg Lys Gly val Ile Thr val Lys Asp Gly Lys Thr Leu Asn
195 200 205
Asp Glu Leu Glu Ile ITe Glu Gly Met Lys Phe Asp Arg Gly Tyr Ile
210 215 220
Sser Pro Tyr Phe Ile Asn Thr Ser Lys Gly GIn Lys Cys Glu Phe Gln
225 230 235 240
Asp Ala Tyr val Leu Leu Ser Glu Lys Lys Ile Ser Ser Ile Gln ser
245 250 255
Ile val pro Ala Leu Glu Ile Ala Asn Ala His Arg Lys Pro Leu val
260 265 270
Ile ITe Ala Glu Asp val Asp Gly Glu Ala teu Ser Thr Leu val Leu
275 280 285
Asn Arg Leu Lys val Gly Leu GIn val val Ala val Lys Ala Pro Gly
290 295 300
Phe Gly Asp Asn Arg Lys Asn GlIn Leu Lys Asp Met Ala Ile Ala Thr
305 310 315 320
Gly Gly Ala val phe Gly Glu Glu Gly Leu Thr Leu Asn Leu Glu Asp
325 330 335
val Gin Pro His Asp Leu Gly Lys val Gly GTu val Ile val Thr Lys
340 345 350
Asp Asp Ala Met Leu Leu Lys Gly Lys Gly Asp Lys Ala ¢In Ile Glu
355 360 365
Lys Arg Ile GIn Glu Ile Ile Glu GIn Leu Asp val Thr Thr Ser Glu
370 375 380
Tyr Glu Lys Glu Lys Leu Asn Glu Arg Leu Ala Lys Leu Ser Asp Gly
385 390 395 400
val ala val Leu Lys val Gly Gly Thr ser Asp val Glu val Asn Glu
405 410 415
Lys Lys Asp Arg val Thr Asp Ala teu Asn Ala Thr Arg Ala Ala val
420 425 430
Gtu Glu Gly ITe val Leu Gly Gly Gly Cys Ala Leu Leu Arg Cys Ile
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Glu Ala Cys His Arg Ala val Ser Pro Lea Pro Tyr Lea Arg Asn Cys 595600605 Arg Tyr Asp Val Cys
Ser Cys Ser Asp Gly Arg Glu Cys Lea Cys Gly 610615620 Ala Leu Ala ser Tyr Ala Ala Ala Cys Ala Gly
Arg Gly val Arg Val 625 630 635 640 Ala Trp Arg Glu Pro Gly Arg Cys Glu Lea Asn Cys Pro Lys Gly
Gin 645650655 val Tyr Lea Gin Cys Gly Thr Pro Cys Asn Lea Thr Cys Arg ser Lea 660665670 Ser Tyr
Pro Asp Glu G%gSCys Asn Glu AIé@&?%@@EﬂE@;‘?@§%¥% 688685 cys Pro Pro Gly Leta Tyr Met

Asp Ghs AﬁrgaGLmAae;CyarvaJéara«MsPé 06R5 AQR Al GIBCY$IQ £ d W1lyr Asp Gly Glu lle Phe Gin
Pro GIg@A%%Q?OS?lO?lS?ZO lle P& Ser Asp His His THitRlet Cys Tyr Cys Glu Asp Gly Phe met

725736935 His'CyS FhHief5gr BF Valf o GiYesBEY éd iéﬂ??r&h}&sﬁ”‘m@%%al 740745750 Lea Ser Ser
Pro Liea SamHid Argl perdlys Argederdeeaisar Cys Mg 635760765 Pracfitrg™et val Lys Lea Val Cys

Pro Ala Asp Asn Lea Af§Ala.Glu 770775780 @% Lea Glu cys Thr Ly4%¥hr Cys Gin Asn Tyr Asp Lea
Glu g‘?s‘" rgg{ 7%?7%339@@(?%&%& G é?f/% Y& séraG?j 36:3;% Ref \@TP% 'Pro Gly Met Val Arg
80581685 HiS1G |k yesit Brol By sIVal #ska beta Blu Kyg €yt Red Qyg Phe MikaGin 820825830 Gly Lys

Glu TLanJA‘LaeE@é;'Xﬁl%TQrG‘ﬂ LY§ |f§§5| %%yzfaiq?xh;@]ségéwﬁ cys Val Cys Arg Asp Arg Lys Trp
a

Asn Cys FBoAsp His val cys Aspg $50855 r Cymser Thr lle Gly Met Ala His Tyr Lea Thr Phe
Asp Gly 865870875880 Lea Lys Tyr Lea Phe Pro Gly Glu Cys Gin Tyr Val Lea Val Gin Asp
8858908R5 4yr Cys Gly ser Asn Pro Gly Thr Phe Arg lle Lea Val Gly Asn Lys 900905910 Gly Cys ser
His Prdl3erd2al Lys Cys Lys Lys Arg val Thr lle Leta 915920925 val Glu Gly Gly Glu lle Glu Leta Phe
Asp gﬁﬁluﬁﬁg Asn ¥glLys 930935940 Arg Pro Met Lys Asp Glu Thr His Phe Glu val Val Glu Ser Gly
Arg

<400> 42
Met Lys Leu Cys Val Thr val Leu Ser Leu Leu Met Leu val Ala Ala
1 5 10 15
Phe Cys Ser Pro Ala Leu Ser Ala SEO Met Gly Ser Asp Pro Pro Thr
20 30
Ala Cys ggs Phe Ser Tyr Thr Ala Arg Lys Leu Pro Arg Asn Phe val
40 45
val %Sp Tyr Tyr Glu Thr Ser Ser Leu Cys Ser GIn Pro Ala val val
55 60
Phe Gin Thr Lys Arg Ser Lys Gln val Cys Ala Asp Pro Ser Glu Ser
65 70 75 80
Trp val GIn Glu Tyr val Tyr Asp Leu Glu Leu Asn
85 90

<210> 43

<211> 207

<212> PRT

<Z213> Homo sapiens

<400> 43
Mit Ala Pro pPhe Ggu Pro teu Ala Ser Ggy ITe Leu Leu Leu Leu Trp
1 15
Leu Ile Ala 550 Ser Arg Ala Cys ghr Cys val Pro Pro His Pro Gln
5 30
Thr Ala g?e Cys Asn Ser Asp teu val Ile Arg Ala Lys Phe val Gly
40 45
Thr ggo Glu val Asn GIn Thr Thr Leu Tyr GIn égg Tyr Glu Ile Lys
55
Met Thr Lys Met Tyr Lys Gly Phe Gin Ala Leu Gly Asp Ala Ala Asp
65 70 75 80
Ile Arg Phe val ggr Thr Pro Ala Met g%u Sser val Cys Gly Tyr Phe
95
His Arg Ser His Asn Arg Ser Glu Glu Phe Leu ITe Ala Gly Lys Leu
100 105 110
Gln Asp Gly Leu Leu His Ile Thr Thr Cys Ser phe val Ala Pro Trp
115 120 125
Asn Ser Leu Ser Leu Ala Gln Arg Arg Gly pPhe Thr tys Thr Tyr Thr
130 135 140
val Gly Cys Glu Glu Cys Thr val Phe Pro Cys Leu Ser Ile Pro Cys
145 150 155 160
Lys Leu GIn ser Gly Thr His Cys Leu Trp Thr Asp Gln Leu Leu Gln
165 170 175
Gly Ser Glu Lys Gly Phe Gln Ser Arg His Leu Ala Cys Leu Pro Arg
180 185 190
Glu Pro Gly Leu Cys Thr Trp GIn Ser Leu Arg Ser Gln Ile Ala
195 200 205
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945950955960 Tyr lle lle Lea Leta Lea Gly Lys Ala Lea Ser Val Val Trp Asp Arg 965970975 His Lea
Ser lle Ser Val Val Lea Lys Gin Thr Tyr Gin Glu Lys Val Page 39
CEN5301WOPCTCORRECTEDSEQLIST.txt 980985990 Cys Gly Leo Cys Gly Asn Phe Asp Gly lle Gin
Asn Asn Asp Leo Thr 99510001005 ser Ser Asn Leo Gin Val Glu Glu Asp Pro Val Asp Phe Gly Asn
ser 101010151020 Trp Lys val SEFSSOBIARSTSORRE AN THRIARY Li%stVal Pro Leu Asp
10251036:10351040 ser ser Pro Ala Thr Cys His Asn Asn lle Met Lys Gin Thr Met val

104530501095 Asp Ser ser Cys Arg lle Leo Thr Ser Asp val Phe Gin Asp cys Asn 106010651070 Lys
Leu \g%&%ﬁgﬁg @JALE)PJ . Tyr Leo Asp Val Cys lle Tyr Asp Thr 107510801085 Cys Ser Cys Glu Ser lle
Gly Asp Cys Ala Cys Phe Cys Asp Thr lle 109010951100 Ala Ala Tyr Ala His val Cys Ala Gin His Gly

Lys vé&%ﬁa'ﬁﬁr Trp.1105111011151120 Arg Thr Ala Thr Leo C%Fs Pro Gin Ser Cys Glu Glu Arg Asn Leo
Arg STV Va{lff@li%‘@lp Giu A%h b%if P CECYRGIE TrdRrg #CA%n Ser Cys Ala Pro Ala

11402 84 5VE50@ys 1Gie Wal Ty Cyts @in HikaPEouGhe Proykeoedla Eys Broaval Gin 115511601165 Cys

val G ly-Cys,His Ala His Gys Pro Pro ?/ s lle Leu-Asp 117811751180 Glu Leo Leo Gin Thr Cys
Val A%%%%%@gggﬁ c%?Hﬁ%mﬁ&%&? i%’flgail%@%@ vs@aﬁ%é?&légl /Xrg Arg Phe Ala Ser Gly
Lys LABVAl T HrpeslAsyeProeu Gly 6Tu vBA0BIR T2 $8sdreAspaPro@Blusttis Cys Gin lle Cys His Cys

Asp wal Vb Asi L e9 122012281230 Thy Gus Gl Al CR.Giny Gl Bro-Giy Gly Leo Val Val Pro Pro Thr
123562401245 Asp Ma ProAdal Ser Pro Thr Thr Lea Tyr Val Glu Asp lle $er Glu 125012551260 Pro
Pro LYW HISASBPRECTHY T Sér ArgLed 1L gs s Leg vl Fife Ser Pro Het
Glu Leu Leu Ser Tyr Phe Lys GIn Pro val Ala Ala Thr Arg Thr Ala
100 105 110
val Arg Ala Ala Asp Tyr Leu His val Ala Leu Asp Leu Leu Glu Arg
115 120 125
Lys Leu Arg Ser Leu Trp Arg Arg Pro Phe Asn val Thr Asp val Leu
130 135 140
Thr Pro Ala GIn Leu Asn val Leu Ser Lys Ser Ser Gly Cys Ala Tyr
145 150 155 160
GIn Asp val Gly val Thr Cys Pro Glu GlIn Asp Lys Tyr Arg Thr Ile
165 ' 170 175
Cys Asn Ash Arg Arg Ser Pro Thr Leu Gly Ala Ser Asn
180 185 190
Arg Ala Phe val Arg Trp Leu Pro Ala Glu Tyr Glu Asp Gly Phe ser
195 200 205
Leu Pro Tyr Gly Trp Thr Pro Gly val Lys Arg Ash Gly Phe Pro val
210 215 220
Ala Leu Ala Arg Ala val Ser Asn Glu Ile val Arg Phe Pro Thr Asp
225 230 235 240
GIn Leu Thr Pro Asp Gln Glu Arg Ser Leu Met Phe Met GIn Trp Gly
245 250 255
GIn Leu Leu Asp His Asp Leu Asp Phe Thr Pro Glu Pro Ala Ala Arg
260 265 270
Ala Ser Phe val Thr Gly val Asn Cys GTu Thr Ser Cys val Gln Gln
275 280 285
Pro Pro Cys Phe Pro Leu Lys Ile Pro Pro Asn Asp Pro Arg Ile Lys
290 295 300
Asn GIn Ala Asp Cys Ile Pro Phe Phe Arg Ser Cys Pro Ala Cys Pro
305 310 315 320
Gly Ser Asn Ile Thr ITe Arg Asn GIn Ile Asn Ala Leu Thr Ser phe
325 330 335
val Asp Ala Ser met val Tyr Gly Ser Glu Glu Pro Leu Ala Arg Asn
340 345 350
Leu Arg Asn Met Ser Asn GlIn Leu Gly Leu Leu Ala val Asn GlIn Arg
355 360 365
Phe Gln Asp Asn Gly Arg Ala Leu Leu Pro Phe Asp Asn Leu His Asp
370 375 380
Asp Pro Cys Leu Leu Thr Asn Arg Ser Ala Arg ITe Pro Cys Phe Leu
385 390 395 400
Ala Gly Asp Thr Arg Ser Ser Glu Met Pro Glu Leu Thr Ser Met His
405 410 415
Thr Leu Leu Leu Arg Glu His Asn Arg Leu Ala Thr Glu Leu Lys Ser
420 425 430
Leu Asn Pro Arg Trp Asp Gly Glu Arg Leu Tyr GIn Glu Ala Arg Lys
435 44Q 445
Ile val Gly Ala Met val Gln Ile ITe Thr Tyr Arg Asp Tyr Leu Pro
450 455 460
Leu val Leu Gly Pro Thr Ala Met Arg Lys Tyr Leu Pro Thr Tyr Arg
465 47Q 475 480
Ser Tyr Asn Asp Ser val Asp Pro Arg Ile Ala Asn val phe Thr Asn
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1265127012751280 Leo Leo Asp Gly Ser Ser Arg Leu Ser Glu Ma Glu Phe Giu Val Leu
128512901295 Lys Ala Phe val val Asp Met Met Glu Arg Leo Arg lle Ser Gin Lys 130013051310 Trp
vai Arg Val Ala Val val Glu Tyr His Asp Gly Ser His Ala Tyr 131513201325 lle Gly Leo Lys Asp Arg Lys
Arg Pro Ser Glu Leo Arg Arg lle Ala 133013351340 ser Gin val Lys Tyr Ala Gly Ser Gin Val Ala Ser
Thr Ser Glu val 134513§3513551§@0i%él}wﬂg%ﬁﬂ%qé%ﬁﬁ@éﬁnm@ be Ser Lys Ile Asp Arg Pro Glu

1365484 Od/ alarPeraig i At ke k- eg b epl met-Alanaek&xinpialu A% Gip Arg 138013851390 met
Ser Arg Asn Phe V%Q{)Ar% Tyr Val Gingg %_(%o Lys Lys Lys Lys 139614001405 val lle Val lle Pro val Gly
0

lle GIy"Pr6 Hischda Rén T'do Ty Eih A28k K ggé i GhflyseEin Ala Pro Glu Asn Lys
Ala Pheyvah Lethd 42t 1420 96435 dg40-serSenvyal Asp Glu tep Gly GineGigpArg Asp Glu lle val ser Tyr
1445 45@@5@ Leq %yis;és Le %@a ProGlu éla Pro PrPPro Thr Leg Pro.Pro Asp 146014651470

al Glys

met @Glne\/aﬂ'hr w Gly ﬁeu Leo Ty(/) \/%I?S(La¥sthreEersf4%§l4§%1485 Gly Pro Lys Arg Asn

Ser Met @I 8dAspasalahla hé Lkal Teu Glu §49014052500h6 1 BecAsp/aYs lle Gly Glu Ala Asp Phe

ASn A SEFLYS SIPITEI 051810 18181520 el Bl Gl alule GlRArpgvet Asp Val Gy Gin Asp
Ser lle His Page 4G8CEN5301wOPCTCORRECTEDSEQLIST.tx$90 152515301535 val Thr

val Lféipdfﬁsrgﬂ drevyP fef byl ﬁ'SH“rg GUATYFIPARY PHe 2 SATEL 5451650 5@ Glu Ala Gin Ser Lys Gly
1

59
ASD llg-d-a8 BiBrBra e ArovGiu iR, 1505 1RE04565AravENr Calll Gl GlyAsB,Arg Thr Asn Thr Gly Leu
Ala Leu ApdOTyr 157015751580 68y Ser Asp His Ser Phg0Leu val Ser Gin Gly Asp Arg Glu Gin Ala

1585@@@9@1@0@ ﬁ’rbyﬂsbggeﬂe\VaFWr%%tVﬁ ﬂ% @WA%‘EPP?‘@”AP&FS%%?Sp Glu lle
1605@&1&3@15&@/&@&93%§mﬁ’yoﬁw AsP Heﬁggg/&le\(alﬁml’rg @%\gl%ﬁ ro
ey

val Gly Pro Leu Leu Ala Cys Ile Ile Gly Thr GIn phe Arg Lys L
660 665 670
Arg Asp Gly Asp Arg Phe Trp Trp Glu Asn Glu Gly val Phe Ser Met
675 680 685
Gln GIn Arg GIn Ala Leu Ala GIn Ile Ser Leu Pro Arg ITe Ile Cys
690 ~ 695 700
Asp Asn Thr Giy ITe Thr Thr val Ser Lys Asn Asn Ile Phe Met Ser
705 710 715 720
Asn Ser Tyr Pro Arg Asp Phe val Asn Cys Ser Thr Leu Pro Ala Leu
725 730 735
Asn Leu Ala Ser Trp Arg Glu Ala Ser
740 745

<210> 45

<211> 110

<212> PRT

<213> Homo sapiens

<400> 45

Mgt Ala Leu Trp Mgt Arg Leu Leu Pro igu Leu Ala Leu Leu Ala Leu
15

Trp Gly Pro Sgp Pro Ala Ala Ala ;?e val Asn GIn His Leu Cys Gly

30
Ser His égu val Glu Ala Leu Tgr Leu val Cys Gly Glu Arg Gly pPhe
4 45
Phe %r Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Glin val Gly
55 60

Gln val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser Leu GIn Pro Leu

65 70 75 80

Ala Leu Glu Gly ggr Leu GIn Lys Arg ggy ITe val Glu Gln Cys Cys
a5

Thr Ser Ile Cys Ser Leu Tyr GlIn Leu Glu Asn Tyr Cys Asn

100 105 116

<210> 46

<211> 233

<212> PRT

<213> Homo sapiens

<400> 46

Mit Ser Thr Glu SEr Met Ile Arg Asp v%1 Glu Leu Ala Glu Glu Ala
1 15

Lelt Pro Lys 5%5 Thr Gly Gly Pro GlIn Gly Ser Arg Arg Cys Leu Phe

Leu Ser Leu Phe Ser Phe Leu ITe val Ala Gly Ala Thr Thr Leu Phe
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162016251630 Asn Ala Asn Val Gin Glu Leu Glu Arg lle Gly Trp Pro Asn Ala Pro 163516401645 lle
Leu lle Gin Asp Phe Glu Thr Leu Pro Arg Glu Ala Pro Asp Leu 165016551660 val Leu Gin Arg Cys
Cys Ser Gly Glu Gly Leu Gin lle Pro Thr Leu 1665167016751680 ser Pro Ala Pro Asp Cys Ser Gin Pro
Leu Asp val lle Leu Leu Leu 168516901695 Asp Gly ser Ser Ser Phe Pro Ala Ser Tyr Phe

Asp Glu met Lys Ser 170017051?%?@%‘"&’&[@&?&?&%&%@&-Ey§ Ala Asn lle Gly Pro Arg Leu Thr

1715¢y20lei22 &ainhval srE \GalLesnGinel w1 ly etile Zhg diullgispraldpio 173017351740 Trp Asn
Val Val PiGlu Lys Ala His Leu Y®eu Ser Leu Val Asp va#1745175017551760 met Gin Arg Glu Gly Gly

Pro PGHAIE By "AEp-Ata %ﬁj S BRG Leu Ala ?5”1’7%31"'73#0@??55&& 8T Arg Tyr Leu Thr Ser Glu
met KisGly AlshArg idre &lysAta 1157580’]:6853.79@0 Sarilsys#Alanal ¥ad llssherryal Thr Asp val ser Val Asp
Serval 179518001 5%{5 la Ala Ala Asp ARYAla Arg Ser Asn Arg32al Thr val Phe Pro
1810%15%’5:‘23?% %pé e 'glﬁ;e}is%llaﬂ\rﬁrfyﬁ d pAi\”l‘a‘Kl%%‘iﬂ (ed Agpe'ebia 1825183018351840
Gly PrevAkd GlysAspISeyAsh vallval %AZ% kep Gan ArtplledBlydspal pro ser 184518501855 Leu Pro

Thr I\é%véaj;l' Leg%gl)[ébﬁsgﬁehl?p wHisLys Ley g;y;é%%%p@gﬁ;ﬁ?& ser Gly Phe val Arg lle Cys

met Asp GBROAsp Gly Asn Glu Lyssirg 187518801885 Rem rp Thr Leu Pro Asp Gin cys
His %%/é’l@h?@‘ygfl‘sgﬂ%?ﬁgw GieHPFO S Sgﬁgiﬁ‘?hﬁtéwtmﬂ_ysﬁger His Arg val Asn Cys Asp
Q154920 AraB I JE W ATONRFO Ser Gy B

190 RF0 Y A% S5 G SerPRIYal Lys Val
192519301935 Glu Glu®hr Cys Gly C)E; Arég TIEGFhr cys Pro Cys valiyss Thr Gly 194019451950 Ser
GRS

Ser THISARJHA fleSdy THF FHE ALY & ‘A& ¥ T T LRI 5601985

Pro Ile {gg Leu Gly Gly val Phe GIn Leu Glu Lys Gly Asp Arg Leu
205

200
Ser Ala Glu Ile Asn Arg Pro Asp Tyr Leu Asp Phe Ala Glu ser Gly
210 215 220
Gln val Tyr phe Gly Ile Ile Ala Leu
225 230
<210> 47
‘<211> 125
<212> PRT
<213> Homo sapiens
<400> 47
Mit Lys Lys Ser Géy val Leu Phe Leu Leu Gly Ile ITe Leu Leu val
10 15
Leu Ile Gly 581 GIn Gly Thr Pro val val Arg Lys Gly Arg Cys Ser
25 30
Cys Ile ggr Thr asn GIn Gly Thr Ile His Leu Gln Ser Leu Lys Asp
40 45
Leu %55 GIn Phe Ala Pro Ser Pro Ser Cys Glu Lys Ile Glu Ile Ile
55 60
Ala Thr Leu Lys Asn Gly val GIn Thr Cys Leu Asn Pro Asp Ser Ala
65 70 75 80
Asp val Lys Glu Egu Ile Lys Lys Trp Glu Lys GIn val Ser GIn Lys
90 95
Lys Lys GlIn Lys Asn Gly Lys Lys His Gln Lys Lys Lys val Leu Lys
100 105 110
val Arg Lys Ser GIn Arg Ser Arg Gin Lys Lys Thr Thr
115 120 125
<210> 48
<211> 335
<212> PRT
<213> Homo sapiens
<400> 48
Mit Leu Gly Ile Tgp Thr Leu Leu Pro Leu val Leu Thr Ser val Ala
10 15
Arg Leu Ser ggr Lys Ser val Asn Ala GIn val Thr Asp Ile Asn Ser
25 30
Lys Gly égu Glu Leu Arg Lys EBr val Thr Thr val Glu Thr GIn Asn
45
Leu géu Gly Leu His His ggp Gly GIn Phe Cys His Lys Pro Cys Pro
60
Pro Gly Glu Arg Lys Ala Arg Asp Cys Thr val Asn Gly Asp Glu Pro

65 70 75 80
Asp Cys val Pro Cys GIn Glu Gly Lys Glu Tyr Thr Asp Lys Ala His
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Thr Gly ser Cys Ser Tyr val Leu Phe Gin ASn Lys Glu Gin Asp Leu 197019751980 Glu Val lle Leu His
Asn Gly Ala Cys Ser Pro Gly Ala Arg Gin Gly 1985199019952000 Cys met Lys ser lle Glu val Lys His
Ser Ala Leu Ser Val Glu Leu 200520102015 His ser Asp Met Glu val Thr Val Asn Gly Arg
Leu val ser val Pro 202020252030 Tyr Val Gly Gly Asn Met Glu val Asn Val Tyr Gly Ala lle Met His

203520402045 Glu val Arg Phe ASN BB YRRETIQRARTEDSRALTRF AP@ Thr Pro Gin 205020552060 Asn

Asn Giie Rhe GiarLeysGidd awSarEre ks T Bhe-plaSer bys RRIGHY ¢1
CEN5301WOPCTCORRECTEDSEOLIST 186 2065207020752080 r Tyr GK/ Leu Cys Gly lle cys Asp

Glu ASH GIVFA ASTAST P ©vs Thr Arsogbsosbass NBE Le(F AT6*ASPGIy Thr Val Thr Thr Asp

Trp L%SsThﬁiWNa&ﬁeraé.Qﬂ?elQ§glﬁlﬂ1€ﬂUrTl‘ﬁﬂ_hfa\lat(}:I;n © Fr9 Gl¥ GigpThr Cys Gin Pro lle Leu
Glu 21152iQO 125 Glu Gin q sidu p Ser ﬁOHls Cys Gin Val Leu Leu Leu 213021352140
Pro Leis Pie AR G Ty Hig Eyg\?aFLéuI r% NE TePhe TR 21452 %)21552160 Ala lle cys Gin

Gin /Asp %mCWHwGw@IuﬁmMals&yss@u ddal Arg ser Asn2ﬂ@52;1]?«02&;75 lle Ala Ser Tyr Ala His

Leu Cyg At Thr S/al gab%%z% ﬁ)é)% 8(%2’9 2190 'I(';r?) hllﬁo Asp Phe Cys Ala met Ser

Cys Pro Pro Ser 5Asn s Cys Iy cys IS?O Arg His Cys Asp Gly
Asn \¥3{I529192\28f52522013ér3‘9“r o5 @gﬁ AP H@PMQSEVGI@TCBIyiDyQPhGEyS Pro Pro Asp

2225223022354249:v5 akMet L RGlu Gl Sar Gie Vah PIS:Cly S Alagys Thr Gin
224522502265 Cys lle Gly Glu A9 Gly Val Gin His GireRihe Leu Glu Ala Trp Val 226022652270 Pro

Asp ﬁgeﬁﬁppvabﬁé@rﬁne%ggswﬁrbg@ Eée 3bF GlrArdayS «zﬁazzsbzggs

Thr Leu Ser GIn val Lys Gly Phe val Arg Lys Asn Gly val Asn Glu
245 250 255
Ala Lys Ile Asp Glu Ile Lys Asn Asp Asn val GIn Asp Thr ala Glu
260 265 270
Gin Lys val Gln Leu Leu Arg Asn Trp His Gin Leu His Gly Lys Lys
275 280 285
Glu Ala Tyr Asp Thr Leu Ile Lys Asp Leu Lys Lys Ala Asn Leu Cys
290 295 300
Thr Leu Ala Glu Lys Ile GIn Thr Ile Ile Leu Lys Asp Ile Thr Ser
305 310 315 320
Asp Ser Glu Asn Ser Asn Phe Arg Asn Glu Ile G1n Ser Leu val
325 330 335

<210> 49

<211> 406

<212> PRT

<213> Homo sapiens

<400> 49
Mit Ser Ala Leu Gly Ala val Ile Ala Leu Leu Leu Trp Gly Gln Leu
5 10 15
Phe Ala val ggp Ser Gly Asn Asp ¥?¥ Thr Asp Ile Ala Asp Asp Gly
30
Cys Pro Egs Pro Pro Glu Ile ﬁéa His Gly Tyr val Glu His ser val
45
Arg Egr GIn Cys Lys Asn Tyr Tyr Lys Leu Arg ghr Glu Gly Asp Gly
55 0
val Tyr Thr Leu Asn Asp Lys Lys GIn Trp Ile Asn Lys Ala val Gly
65 70 75 80
Asp Lys Leu Pro ggu Cys Glu Ala Asp Asp Gly Cys Pro Lys ggo Pro
S0
Glu Ite Ala His Gly Tyr val Glu His Ser val Arg Tyr GIn Cys Lys
100 105 110
Asn Tyr Tyr Lys Leu Arg Thr Glu Gly Asp Gly val Tyr Thr Leu Asn
1135 120 125
Asn Glu Lys Gin Trp Ite Asn Lys Ala val Gly Asp Lys Leu Pro Glu
130 135 140
Cys Glu Ala val Cys Gly Lys Pro Lys Asn Pro Ala Asn Pro val Gln
145 150 155 160
Arg Ile Leu Gly Gly His Leu Asp Ala Lys Gly Ser Phe Pro Trp GIn
165 170 175
Ala Lys Met val Ser His His Asn Leu Thr Thr Gly Ala Thr Leu Ile
180 185 190
Asn Glu GIn Trp teu Leu Thr Thr Ala Lys Asn Leu Phe Leu Asn His
185 200 205
Ser Glu Asn Ala Thr Ala Lys Asp Ile Ala Pro Thr Leu Thr Leu Tyr
210 215 220
val Gly Lys Lys GIn teu val Glu Ile Glu Lys val val Leu His Pro
Page 31



Val Asn Cys Thr Thr Gin Pro Cys Pro Thr Ala Lys Ala Pro Thr Cys 229022952300 Gly Leu Cys Glu val
Ala Arg Leu Arg Gin Asn Ala Asp Gin Cys Cys 2305231023152320 Pro Glu Tyr Glu Cys val cys Asp
Pro val Ser Cys Asp Leu Pro Pro 232523302335 val Pro His Cys Glu Arg Gly Leu Gin Pro
Thr Leu Thr Asn Pro Gly 234023452350 Glu cys Arg Pro Asn Phe Thr cys Ala Cys Arg Lys Glu Glu
Cys Lys 235523602365 Arg,Val SEY P15 SePRBIFBBRY Hi5-AKS Lew Rro Thr Leu Arg

23702&7&&38@etryﬂmrv@m yssm@ &8p Glu Tye ysCN@AL&y@y{é"lASDy@)’ﬁa\la' Asn
238523902 95240lee24131r Val Ser C P o 12&Q Gl yr Leu Ala Sez3bhr Ala Thr Asn

24052%102415Rs§ Sy ‘"él?’ é"e‘r‘ﬁH’ THY &Y eﬁ? PYO"ASREL ISR/ APy Val 242024252430 His
Arg SélaTdsfruI rd?mM@I @y CGTyPheﬂT\rpIGﬂmGtsﬂGIyr(ﬁysm%am%a Asp val cys Thr Cys Thr

Asp u 3l Met Gl i g 245 460 v ISAI er Gin Lys Pro Cys Glu Asp
Ser ys gr%ﬁ)s GIy ég-Zﬁ‘?B z?éo%ﬁé%‘ §%ar \g%d_euLH rhﬁ Iy lu Cys Cys Gly Arg Cys

Leu Pep GIn Asp G1248524992495 iSer AYa Gy Gﬂyv‘aevalrhThW@IyPSer@m Arg Gly Asp Ser Gin Ser

250038053510, T s S Vo Gy Ser,an T Secio Gy Asp M8 Cys z51525202505 Lew
he Asn Glu Cys val Argg¥al Lys Glu Glu val'PBedle Gin Gin 2530253526540 Arg Asn Val Ser Cys Pro

Gin L€ G‘IWV%JTP@Vga‘}@ﬁ rd'Sersely 5255@?55@256@@@?@%( 1 8iY'Ser Cys Lys Thr Ser Ala

Cys Gys Rep seracwﬁggapma Phe Ala vaORR35(829 & %W@Lm@;pGMAla cys Met Leu Asn Gly
Thr val lle Gly3ko Gly 258025852598&0ys Thr Val met lle A3psval Cys Thr Thr cys Arg Cys met Val

Gin Zg%gégﬁ%g%lﬁw géFllé%ef’?ﬁlfWe‘\E?/sL&'éuﬁgj s Ay V94 MR Thr Cys Page 42

Glu Tyr Gly val Tyr val Lys val Thr Ser Ile Gln Asp Trp val Gln
385 390 395 400
Lys Thr Ile Ala gég Asn

<210> 50

<211> 440

<212> PRT

<213> Homo sapiens

<400> 50
Mgt Glu GIn Arg Ggy Glin Asn Ala Pro an Ala Sser Gly Ala Arg Lys
15
Arg His Gly ;50 Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro Gly Pro
25 30
Arg val ;go Lys Thr Leu val hgu val val Ala Ala val Leu Leu Leu
45
val ggr Ala Glu Ser Ala %gu ITe Thr GIn Glin égp Leu Ala Pro Gln
Gin arg Ala Ala Pro Gin Gln Lys Arg Ser Ser Pro Ser Glu Gly Leu
65 70 75 80
Cys Pro Pro Gly ggs His Ile Ser Glu ggp Gly Arg Asp Cys gge Ser
Cys Lys Tyr Gly GIn Asp Tyr Ser Thr His Trp Asn Asp Leu Leu Phe
100 105 110
Cys Leu Arg Cys Thr Arg Cys Asp Ser Gly Glu val Glu Leu Ser Pro
115 120 125
Cys Thr Thr Thr Arg Asn Thr val Cys Gin Cys Glu Glu Gly Thr Phe
130 135 140
Arg Glu Glu Asp Ser Pro Glu Met Cys Arg Lys Cys Arg Thr Gly Cys
145 150 155 160
Pro Arg Gly Met val Lys val Gly Asp Cys Thr Pro Trp Ser Asp Ile
165 170 175
Glu Cys val His Lys Glu Ser Gly Thr Lys His Ser Gly Glu Ala Pro
180 185 190
Ala val Glu Glu Thr val Thr Ser Ser Pro Gly Thr Pro Ala Ser Pro
195 200 205
Cys Ser Leu Ser Gly Ile Ile Ile Gly val Thr val Ala Ala val val
210 215 220
Leu Ile val Ala val pPhe val Cys Lys Ser Leu Leu Trp Lys Lys val
225 230 235 240
lLeu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly Gly Gly Asp Pro Glu
245 250 255
Arg val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp Asn val Leu
260 265 270
Asn Glu Ile val Ser Ile teu Gln Pro Thr G1n val pPro Glu GIn Glu
275 280 285
Met Glu val GIn Glu Pro Ala Glu Pro Thr Gly val Asn Met Leu Ser
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CEN5301WOPCTCORRECTEDSEQLIST.txt 261026152620 Asn Pro cys Pro Leu Gly Tyr Lys Glu Glu
Asn Asn Thr Gly Glu Cys 2625263026352640 Cys Gly Arg Cys Leu Pro Thr Ala cys Thr lle Gin Leu

Arg Gly Gly 264526502655 Gin lle Met Thr Leu Lys Arg Asp Glu Thr Leu Gin Asp Gly Cys
Asp 266026652670 Thr His Phe Cys Lys Val Asn Glu Arg Gly Glu Tyr Phe Trp Glu Lys 267526802685

Arg val ThrGly Cys Pro Pro Phe BINPRS TSR TS ERSEAIF Bl 269026952700 Gly Gly Lys lle met

Lys llerBratolys ThrseySaius:ASPLEOr Gus Gl 279527164 1157720 GluBragslu Cys Asn Asp lle Thr Ala
Arg L& Gin T%r Val Lys val310 2725273082535 Gly Ser Cys Lys 8@r Glu Val Glu val Asp lle

His THFEYY &i r@lﬁ%@h%‘?féﬂ L?/EOC%/EAAﬁ@&} By& X RePT 9rg\§r fiduasp lle Asn Asp Val Gin
27552/60Z16 8 SR IGIT LY PBenEysaeys Her Pre Tbp ArguThs Gh-Prendeldsin Val 277027752780 Ala
Leu gig,rc;@pﬂ&r} As—’ﬁ’f%lx ser Val Val T%r I—MSGlli Val Leu Asn 2785079027952800 Ala Met Glu Cys Lys

cys Ser ProTAg Ly Cyse8er Ty e b8dr2s 1651854 yﬁfl’%é@??sé‘zﬂ% PET <213> Homo sapiens
<400y58MdletAtal Byg lkda R LEels GihaCybyvali kenrgrp plyreys ILeu tyau fihr 151015 Ala val His Pro

Glu Pro PHOThr Ala Cys Ar IuBg s, Gij 025%@0" sn Ser.Gin Cys cys Ser Leu Cys Gin
Pro Cg&kaguLESﬁ é\e%/%/j @5%6%& zriig)@gshﬁ#r %5% Ae %ffi I%er?qGrhz) ys Leu Pro Cys Gly Glu
505580 SEFGHFPHER ] AP THTFTF A AGBIUSTHr Mig Cgs Wig:GinsHiS 65 70 75 80 Lys Tyr Cys

4 . .
ASp Ry AS Lew Gy L RYAGY alGia GinLyscily T 8RO095, Sey Gt Ty Asp Thr lle cys Thr Cys Glu
Glu Glzy))iTrp His Cy&Thr 100105110 ser Gkt Ala Cys Glu Ser Cys3dal Leu His Arg Ser Cys ser Pro Gly

1151% %@Iﬁ%g}&ﬁ%ﬁﬁ%ﬂéﬂw YREAJ§Thr Gly Val Ser Asp Thr lle Cys Glu

<210> 51
<211> 177
<Z212> PRT
<213> Homo sapiens

<400> 51
Met Arg Glu Arg Pro Arg bLeu Gly Glu égp Ser Ser lLeu Ile Ser Leu
1 5 15
Phe Leu Gln gzﬂ val Ala Phe Leu Ala Met val Met Gly Thr His Thr
0 25 30
Tyr Ser His Trp Pro Ser Cys Cys Pro Ser Lys Gly Gln Asp Thr Ser
35 40 45
Glu Glu Leu Leu Arg Trp Ser Thr val Pro val Pro Pro Leu Glu Pro
50 55 60
Ala Arg Pro Asn Arg His Pro Glu Ser Cys Arg Ala Ser Glu Asp Gly
65 70 75 80
Pro Leu Asn Ser grg Ala TIle Ser Pro Trp Arg Tyr Glu Leu Asp Arg
5 90 95
Asp Leu Asn Arg Leu Pro Gln Asp Leu Tyr His Ala Arg Cys Leu Cys
_ 100 105 110
Pro His Cys val Ser Leu Gln Thr Gly Ser His Met Asp Pro Arg Gly
115 120 125
Asn Ser Glu Leu Leu Tyr His Asn GIn Thr val Phe Tyr Arg Arg Pro
130 135 140
Cys His Gly Glu Lys Gly Thr His Lys Gly Tyr Cys Leu Glu Arg Arg
145 150 155 160
Leu Tyr Arg val Ser Leu Ala Cys val Cys val Arg Pro Arg val Met
165 170 175

Gly

<210> 52

<211> 267

<212> PRT

<213> Homo sapiens

<400> 52
Met Arg Leu Thr val Leu Cys Ala val Cys Leu Leu Pro Gly Ser Leu
1 5 10 15
Ala Leu Pro Lgu Pro GIn Glu Ala Gly Gly Met Ser Glu Leu GIn Trp
2 25 30
Glu GIn Ala GIn Asp Tyr Leu Lys Arg Phe Tyr Leu Tyr Asp Ser Glu

Thr %gs Asn Ala Asn Ser Leu Glu Ala Lys Leu %ys Glu Met GIn Lys
55 ¥
Phe Phe Gly Leu Pro Ile Thr Gly Met Leu Asn Ser Arg val Ile Glu
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130135140 Pro Cys Pro Val Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys 145150155160 CyS

His PrO Trp Thr Ser Cys Glu Thr Lys Asp Leu Val Val Gin Gin 165170175 Ala Gly Thr Asn Lys Thr

Asp Val Val Cys Gly Pro Gin Asp Arg Leu 180185190 Arg Ala Leu val val lle Pro lle lle Phe Gly lle Leu

Phe Ala lle 195200205 Leu Leu val Leu Val Phe lle Lys Lys Val Ala Lys Lys Pro Thr Asn 210215220

Lys %%1 Pro His Pro Lys Gin,Glu PEY G H ORITIEORRAPRRSERS TRdp £95230235240 Asp Leu Pro Gly ser
B

Asn the AlarAla iProyYap Geinucir bep THP 246200238 GlviGysi1Ginfradal Thr Gin Glu Asp Gly Lys
Glu Ser Arg lle Ser 85 260265270 val Gif Glu Ar\g Gin Page 485
CEN%%KE%F?&%Q@Q&‘ECTQD%QUEQE}Q 276 £¥10 3%9V351§§5273P<2£9> PRT <213> Homo
sapierie<4003&9 Met tys Lbyg TupGiadl bird rgilie 1ieu Ty Cys lepl Wirkelewin Leu 151015 Leu Leu
Phe 4sn Pro Lgéé ValLys Thr Gly GI)?E"FI% Cys Arg Asn @%2@%30 Val. Thr Asn Asn val Lys Asp Val

y

Thr Lys L%%Va’f i\lg ﬁsnefeﬁslgr&%mﬂ&q_)ys Wsp Cl'yr |Fer°rHﬁ£‘eU15y§’ l1‘c'§/r Val Pro Gly met Asp Val

Leu 308560sPve ISer HisrGysThirpiie Stx Ghp Mée eV all &inlyertBerPspSer 65 70 75 80 Leu Thr

Asp Iéé Ley AsR xS, P 8 ﬂ q,llgr%eh%luA(s‘aAy 2 usSer ?39%%5 Aﬁﬁn T]L;ﬁOSer lle lle Asp Lys Leu Val
i i ] Sals

Asn lle'Val Asp Asp Leug¥al 100105110 Glu Gys Lys Glu Asn Serz erﬁfys Asp Leu Lys Lys Ser
Phe By3 Mm%q%séiéﬂpr@r@lmhromrg%u IPeve Gl Py G GllaPHEs Pie Arg lle Phe 130135140

ASN Afp Set e ASH AlaRhe Ay shsn BN Wakyal Ala Ser Gl THT 445159455160 Ser Asp Cys Val val
Ser Ser Thr Lé@Ser Pro Glu Lys Asp@er Arg 205

Leu Tyr Ala Ala Thr His Glu Leu Gly His Ser Leu Gly Met Gly His

210 215 220

Ser Ser Asp Pro Asn Ala val Met Tyr Pro Thr Tyr Gly Asn Gly Asp

225 230 235 240

Pro GIn Asn Phe Lys Leu Ser GIn Asp Asp Ile Lys Gly Ile Gln Lys

245 250 255
Leu Tyr Gly Lys Arg Ser Asn Ser Arg Lys Lys
260 265

<210> 53

<211> 178

<212> PRT

<213> Homo sapiens

<400> 53
Met His Ser Ser Ala Leu Leu Cys Cys Leu val Leu Leu Thr Gly val
i 5 10 15
Arg Ala ser ggo Gly Gin Gly Thr g]n Ser Glu Asn Ser Cys Thr His
5 30
Phe Pro g1y Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe
5 40 45
Ser Agg val Lys Thr Phe Phe GlIn Met Lys Asp Gln Leu Asp Asn Leu
5 55 60
Leu Leu Lys Glu Ser Leu teu Glu Asp Phe Lys Gly Tyr Leu Gly Cys
65 70 75 80
Gln Ala teu Ser ggu Met Ile GIn pPhe g%r Leu GTu Glu val Met Pro
95
GIn Ala Glu Asn Gln Asp Pro Asp Ile Lys Ala His val Asn Ser Leu
100 105 110
Gly Glu Asn Leu Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His Arg
115 120 125
Phe Leu Pro Cys Glu Asn Lys Ser Lys Ala val Glu GIn val Lys Asn
130 135 140
Ala Phe Asn Lys Leu GIn Glu Lys Gly Ile Tyr Lys Ala Met Ser Glu
145 150 155 160
Phe Asp Ile Phe Ile Asn Tyr Ile Glu Ala Tyr Met Thr Met Lys Ile
165 170 175
Arg Asn

<210> 54

<211> 1332

<212> PRT

<213> Homo sapiens

<400> 54 ]
Met Glu Ser His Ser Arg Ala Gly Lys Sgr Arg Lys Ser Ala Lys Phe
1 5 1 15
Arg ser Ile Ser Arg Ser Leu Met Leu Cys Asn Ala Lys Thr Ser Asp
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165170175 val Ser Val Thr Lys Pro Phe Met Leu Pro Pro Val Ala Ala Ser Ser 180185190 Leu Arg Asn
Asp Ser Ser Ser Ser Asn Arg Lys Ala Lys Asn Pro Pro 195200205 Gly Asp Ser Ser Leu His Trp Ala
Ala Met Ala Leu Pro Ala Leu Phe 210215220 Ser Leu lle lle Gly Phe Ala Phe Gly Ala Leu Tyr Trp Lys
Lys Arg 225230235240 Gin Pro Ser Leu Thr Arg Ala val Glu Asn lle Gin lle Asn Glu Glu 245250255
Asp Asn Glu lle Ser Met Leu GinGNp BYL @G TARRRET PHEQLASGHP?60265270 Val <210> 60 <211>
177 s2p22 g Rk <2b3>ddema sapigns, s48l> pMehPhieHiIs Vafigef RRhehrg Tyr lle Phe Gly Leu Pro
Pro Leu lle,153915 Leu Val Leu Leu o Val Ala Ser Ser Asts Cys Asp lle Glu Gly Lys 202530 Asp Gly
Lys C‘a‘iﬁ”T%%}ﬁ} %eGr}\y/aH%lﬂﬁeg%lTé&r ﬂ@eAgbsGﬁﬁ‘“Lesé@'35’4"(34@&"\91&%3&@& Met Lys Glu lle Gly Ser
Asn Gyp ewt Asn A30 Gie Rhe 58R560AsaPhe1PheoLysAieHisilie Gys Asp Ala Asn Lys Glu Gly Met

Phe §3 70 75 80 Ley Phe Af§ Ala Ala.Arg Lys Leu7Arg Gin Phe Leu Lys Bfet Asn Ser 859095 Thr Gly
Asp fe ,&157[6 fﬁ ﬁ%Lg;nL'é%uLé ﬁlﬁ gr%l@ IyAﬁrAlsﬁ’r ’iﬁ%l%%’lg S1dTeu Leu Asn Cys Thr Gly

Gin \ﬁadsLyséﬁilsrgrééleygiﬁrGNamra Pageslid SBENB0IWORPGTEORREGFEDSEQLIST.txt 115120125

Leu Gly, q_IySA];},(SB Ergﬁ'gh[ Lys:Ser seu é?ﬁ.l g%ylﬁggsl%g& %%é 5%?1%&%%5140 Lys Glu GIn Lys Lys

Leu Asn ASp lzayg Cys Phe Leu Lys ArgolLeu Leu n Igﬂ_ys Thr Cys Trp Asn Lys
lle Lémnﬁglywwig@@u/*r%g?lm Higr<A$0>S61 2{%%156345&1522&% PRT

Tyr Cys Thr Arg Glu ITe Asp Phe Pro Met Thr Lys Lys Ser Ala Ala
145 150 155 160
Pro Thr Asp Arg Gln Pro Tyr Ser Leu CyS Ser Asn Arg Lys Ser Leu
165 170 175
Ser GlIn GIn Leu Asp Cys Pro Ala Gly Lys Ala Ala Gly Thr Ser Arg
180 185 190
Pro Thr Arg ser Leu Ser Thr Ala ¢Tn Leu val G1n Pro Ser Gly Gly
195 200 205
Leu GIn Ala Ser val Ile Ser Asn Ile val Leu Met Lys Gly GIn Ala
210 215 220
Lys Gly Leu Gly Phe Ser ITe val Gly Gly Lys Asp Ser Ile Tyr Gly
225 230 235 240
Pro Ile Gly Ile Tyr val Lys Thr Ile Phe Ala Gly Gly Ala Ala Ala
245 250 255
Ala Asp Gly Arg Leu GIn Glu Gly Asp Glu Ile Leu Glu Leu Asn Gly
260 265 270
Glu ser Met Ala Gly Leu Thr His GIn Asp Ala Leu Gln Lys Phe Lys
275 280 285
Gln Ala Lys Lys Gly Leu Leu Thr Leu Thr val Arg Thr Arg Leu Thr
290 295 300
Ala Pro Pro Ser Leu Cys Ser His Leu Ser Pro Pro Leu Cys Arg Ser
305 310 315 320
Leu Ser Ser Ser Thr Cys Ile Thr Lys Asp Ser Ser Ser rhe Ala Leu
325 330 335
Glu Ser Pro Ser Ala Pro Ile Ser Thr Ala Lys Pro Asn Tyr Arg Ile
340 345 350
Met val Glu val Ser Leu GlIn Lys Glu Ala Gly val Gly Leu Gly Ile
355 360 365
Gly Leu Cys Ser val Pro Tyr Phe GIn Cys Ile Ser Gly Ile Phe val
370 375 380
His Thr Leu Ser Pro Gly Ser val Ala His Leu Asp Gly Arg Leu Arg
385 390 395 400
Cys Gly Asp Glu Ile val Glu ITe Ser Asp Ser Pro val His Cys Leu
405 410 415
Thr Leu Asn Glu val Tyr Thr Ile Leu Ser His Cys Asp Pro Gly Pro
420 425 430
val Pro Ile Ile val Ser Arg His Pro Asp Pro GIn val Ser Glu GIn
435 440 445
Gln Leu Lys Glu Ala val Ala GIn Ala val Glu Asn Thr Lys Phe Gly
450 455 460
Lys Glu Arg His Gln Trp Ser Leu Glu Gly val Lys Arg Leu Glu Ser
465 470 475 480
Ser Trp His Gly Arg Pro Thr Leu Glu Lys Glu Arg Glu Lys Asn Ser
485 490 495
Ala Pro Pro His Arg Arg Ala GIn Lys val Met Ile Arg Ser Ser Ser
500 505 510
Asp Ser Ser Tyr Met Ser Gly Ser Pro Gly Gly Ser pPro Gly Ser Gly
515 520 525
Ser Ala Glu Lys Pro Ser Ser Asp val Asp Ile Ser Thr His Ser Pro
530 535 540
Ser Leu Pro Leu Ala Arg Glu Pro val val Leu Ser Ile Ala Ser Ser
545 550 555 560
Arg Leu Pro Gln Glu Ser Pro Pro Leu Pro Glu Ser Arg Asp Ser His
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<213> Homo sapiens <400> 61 met lle Ser Pro val Leu lle Leu Phe Ser Ser Phe Leu Cys His Val

151015 Ala lle Ala Gly Arg Thr Cys Pro Lys Pro Asp Asp Leu Pro Phe Ser 202530 Thr val Val Pro Leu

Lys Thr Phe Tyr Glu Pro Gly Glu Glu lle Thr 354045 Tyr ser Cys Lys Pro Gly Tyr Val Ser Arg Gly Gly

Met Arg Lys Phe 505560 lle Cys Pro Leu Thr Gly Leu Trp Pro lle Asn Thr Leu Lys Cys Thr 65 70 75

80 Pro Arg Val Cys Pro.phe Ala @Vﬁ@l@l’@gg} BRCGH FHaLar ARYTR59095 Tyr Thr Thr Phe Glu Tyr
0

Pro Asi Toolle e RNe 2l (/s fsrsdprpk

I GlyuPog Ty r&aY A+ Gly Ala Asp Ser Ala Lys

Cys Thr Glu Glu Gh8215120125 Lys Trp $&F Pro Glu Leu Pro val9Qys Ala Pro lle lle Cys Pro Pro
13014814 PraggelYie PF8 FHF PHE AJEOTRFE i Ay ¥al Trififs Pid SEF A18P145150155160 Gly Asn
Asn Ser Leip TaroAtg AR TReAlaaaldbeddlu Gys dru Bye $6b1904 75 SineHis Ala Met Phe Gly Asn

Asp Tg? I
Pro

lelfh
LA SEG

r Cys Thr Thr His% 18018519Q Asn Tr ; hr Ir_%}/s lgeu Pro Glu Cys Arg Glu val Lys cys
ro%‘@p%gn [y rl{‘p val AT T@ UPFC?VXIhﬁgys Pro Thr Leu 210215220

Tyr Tord yedsrl yseAl@ihcPhaGlyxGysTHis ABp Gly Ayy syl eud?28230285240 Asp Gly Pro Glu Glu

e CLLCYS ka2 LEREINATTTIP ST 813 £RPZS0208 Mg RrpReEE s Ala Ser Cys Lys val Pro

275280285 G Méﬂweanqiﬂmwﬁxspﬁ%ésw Bbe Pis Pre @g& s A LT Glu 290295300 Lys Lys

Cys Ser TonoT B Blu, Asp Ala Gin Gy B Asp Gy TanIei30%
Glu His Seeer Leu Ala Phe Trgdys 32

Ser
705
Ile
Pro
His
Lys
val
785
Asn
Gln
ser
rhe
Gin
865
Gly
Pro
Glu
Pro
Ley
945
Ser
Thr
GIn
Ile

Thr

irq;,gts:g\%g Gy Val Pro Lys Cys Phe Lys
5331835 Thr Asp Ala Ser Asp val Lys Pro Cys
pPhe Asp Thr Thr Ala G1u Asp Pro Trp val Arg Ile Ser Asp Cys
710 715 720
Lys Asn Leu Phe Ser Pro Ile Met Ser Glu Asn His Gly His Met
725 730 735
Leu Gin Pro Asn Ala Ser Leu Asn Glu Giu Glu Gly Thr GIn Gly
740 745 750
Pro Asp Gly Thr Pro Pro Lys Leu Asp Thr Ala Asn Gly Thr Pro
755 760 765
val Tyr Lys Ser Ala Asp Ser Ser Thr val Lys Lys Gly Pre Pro
770 775 780
Ala Pro Lys Pro Ala Trp Phe Arg GIn Ser Leu Lys Gly Leu Arg
790 795 800
Asp Pro Arg Gly Leu Pro Asp Pro Ala Leu Ser Thr
805 810 815
Pro Ala Pro Ala Ser Arg Glu His Leu Gly Ser His ITle Arg Ala
820 825 830
Ser Ser Ser Ser Ser Ile Arg GIn Arg Ile Ser Ser Phe Glu Thr
835 840 845
Gly Ser Ser GIn Leu Pro Asp Lys Gly Ala GIn Arg Leu Ser Leu
850 855 860
Pro Ser Ser Gly Glu Ala Ala Lys Pro Leu Gly Lys His Glu Glu
870 875 880
Arg Phe Ser Gly Leu Leu Gly Arg Gly Ala Ala Pro Thr Leu val
885 890 895
Gin Gln Pro Glu GlIn val Leu Ser Ser Gly Ser Pro Ala Ala Ser
900 905 910
Ala Arg Asp Pro Gly val Ser Glu Ser Pro Pro Pro Gly Arg Gln
915 920 925
Asn Gin Lys Thr Leu Pro Pro Gly Pro Asp Pro Leu Leu Arg Leu
930 935 940
Ser Thr GIn Ala Glu Glu Ser GIn Gly Pro val Leu Lys Met Pro
950 955 960
Arg Ser Phe Pro Leu Thr Arg Ser GlIn Ser Cys Glu
965 970 975
Lys Leu Leu Asp Glu Lys Thr Ser Lys Leu Tyr Ser Ile Ser Ser
980 985 990
val Ser Ser Ala val Met Lys Ser Leu Leu Cys Leu Pro Ser Ser
995 1000 1005
Ser Cys Ala GlIn Thr Pro Cys Ile Pro Lys Glu Gly Ala Ser Pro
1010 1015 1G20
Ser Ser Ser Asn Glu Asp Ser Ala Ala Asn Gly Ser Ala Glu Thr

Arg Ala Ser

Gln Arg Ala

1025 1030 1035 1040

Ser
Tyr
Ser
Glu

Leu

Ala Leu Asp Thr Gly Phe Ser Leu Asn Leu Ser Glu Leu Arg Glu
1045 1050 1055

Thr Glu Gly Leu Thr Glu Ala Lys Glu Asp Asp Asp Gly Asp His
1060 1065 1070

Ser Leu GIn Ser Gly GIn Ser val Ile Ser Leu Leu Ser Ser Glu

1075 1080 1085

Leu Lys Lys Leu Ile Glu Glu val Lys val Leu Asp Glu Ala Thr
1090 1095 1100

Lys GIn Leu Asp Gly Ile His val Thr Ile Leu His Lys Glu Glu
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340345 <210> 62 <211> 120 <212> PRT <213> Homo sapiens
CEN5301WOPCTCORRECTEDSEQLIST.txt <400> 62 met Lys Val Ser Glu Ala Ala Leo Ser Leu Leo
Val Leu lle Leu lle 151015 lle Thr Ser Ala Ser Arg ser GIn Pro Lys Val Pro Glu Trp Val Asn 202530 Thr
Pro Ser Thr Cys Cys Leo Lys Tyr Tyr Glu Lys val Leo Pro Arg 354045 Arg Leo val Val Gly Tyr Arg Lys
Ala ﬁ?sn Cys His Leo Pr. éS@Wﬂﬁcﬂé@ﬁﬁ? PFERUIAT ARgtASH Arg,Glu val Cys Thr Asn Pro

Asn 13549 Ash AR FiRkVakLCINGIU TR LS Az PAro s L 89 PRe-e0 Leo 859095 Pro Thr
Arg Asn Leq Ser Thr VALEYs lle lle Thr Ala Ly3146n Gl 1001685110 GIn Pro Gin Leu Leu Asn

. y
Ser &I 143170 %é{@ﬁ\@é éﬁf1é@2"<”él§§jgfﬁ°<&ﬁ’3£%h?é’s%@gﬁ%*k&éfb 63 met GIn val Ser Thr

Ala Adad edAlnYal lea e wys TihinaetAla E10Ey Lawr Gye As @nyPhgsSer Ala Ser Leo Ala Ala
Asp Thr Pro Thjf%la] 202530 P%/S Cyd Hife Se&l%/r Thr Ser Al&SGIn lle Pro GIn Asn Phe lle Ala 354045
I

Asp T PHis P TAPSEN SENBIRGyS 'Sef TS Pro'Cly af 4 hePBOBES G120 Thr Lys Arg Ser Arg GIn

Val Qyis MagAspuPrrGerelalGlaTerprab 70278280 Nal Ghy %Tyewafk&epﬂgi Leo Glu Leo Ser Ala
I
d

8590810> 64 <211> 404 %%ﬂ,‘%{ <213> g 2Sapiens <400> 64 a Ala Gly Thr Ala Val
Gly %igrgﬁlﬁefe(%&?a@ggw!‘ er Selﬁ)o%l%lg%g {Eﬁ? %)A%’g [(/z?ls\?a %ﬁy%@ﬁn Asn lle Thr Ala Arg lle Gly
Glu Z325303P#0 2 & VdisibevidlySeysveys Gy Aga Py L»ykaméw% %bh@lwairg 354045 Leu Glu Trp Lys

5
Leu A8 Thr Gl AMT e GlkiAla Jinders #8°L8Q a1y Leu a1y Phe ser Leu
1235 1240 1245
Glu Gly Gly Lys Gly Ser Leu His Gly Asp Lys Pro Leu Thr Ile Asn
1250 1255 1260
Arg Ile Phe Lys Gly Ala Ala ser Glu GIn Ser Glu Thr val Gln Pro
1265 1270 1275 1280
Gly Asp Glu Ile teu Gln Leu Gly Gly Thr Ala Met GIn Gly Leu Thr
1285 1290 1295
Arg Phe Glu Ala Trp Asn Ile Ile Lys Ala Leu Pro Asp Gly Pro val
1300 1305 1310
Thr ITe val Ile Arg Arg Lys Ser Leu GIn Ser Lys Glu Thr Thr Ala
1315 1320 1325
Ala Gly Asp ser
1330

<210> 55

<211> 109

<212> PRT

<213> Homo sapiens

<400> 55
Mgt Lys Phe Ile Ser Thr Ser Leu Leu Leu Met Leu Leu val Ser Ser
5 10 15
Leu Ser Pro val GIn Gly val Leu §1u val Tyr Tyr Thr Ser Leu Arg
20 5 30
Cys Arg ggs val G¢In ¢lu Ser ser val phe Ile Pro Arg Arg Phe Tle
40 45
ASp Agg Ile GIn Ile Leu Pro Arg Gly Asn Gly Cys Pro Arg Lys Glu
5 55 60
ITe Ile val Trp Lys Lys Asn Lys Ser ITe val Cys val Asp Pro Gln
65 70 75 80
Ala Glu Trp ITe GIn Arg Met Met Glu gg? Leu Arg Lys Arg Ser Ser
85 95
Ser Thr Leu Pro val Pro val pPhe Lys Arg Lys Ile Pro
100 105

<210> 56
<211> 110
<212> PRT
<213> Homo sapiens

<400> 56

Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Ala Leu Leu Ala Leu
Tip Gly Pro Asp P?o Ala ala Ala Phe $g1 Asn Gln His Leu %35 Gly
Ser His Leu 521 Glu Ala Leu Tyr Egu val cCys Gly Glu igg Gly Phe
Phe Tyr %gr Pro Lys Thr Arg i?g Glu Ala Glu Asp Szu GIn val Gly

Gin val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser Leu Gln Pro Leu
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505560 Ser Pro GIn Gly Gly Gly Pro Trp Asp Ser Val Ala Arg Val Leo Pro 65707580 Asn Gly Ser Leo
Phe Leo Pro Ala Val Gly lle GIn Asp Glu Gly lle 859095 Phe Arg Cys GIn Ala Met Asn Arg Asn Gly Lys
Glu Thr Lys Ser Asn 100105110 Tyr Arg val Arg Val Tyr GIn lle Pro Gly Lys Pro Glu lle val Asp
115120125 ser Ala Ser Glu Leu Thr Ala Gly Val Pro Asn Lys Val Gly Thr Cys 130135140 Val Ser Glu
Gly Sé% Tyr Pro Ala Gly Thr ] eo SENSBpIMIETESTRES TASERO156163 Gly Lys Pro Leo Val Pro Asn Glu

Lys GRavakSenyathys Glulehn dAPLIOLIR TRAG Ay Rrogluciar By Leo Phe Thr Leo Gin ser
Glu Leo Page 46 CENB301woPcTCORRE SEQLIST.txt 18018%190 Met Val Thr Pro Ala Arg Gly

Gly ASE Py ald g rﬁqﬁhéeSeTWygqu?ig%O@bS 5t PHE S¥F P&JGly Leu Pro Arg His Arg Ala Leu
Arg Thr Ala Pro 210215220 lle Gin Pro Arg Val Trp Glu Pro Val Il-’ro Leu Glu Glu Val Gin Leu
225230235240 val Val Glu Pro Glu Gly Gly Ala Val Ala Pro Gly Gly Thr Val Thr 245250255 Leu Thr
cys al FrpzAla Gin Pro Ser Pro Gin lle His Trp Met 260265270 Lys Asp Gly Val Pro Leu Pro Leu
Pro RiiSerARmo Val Leu lle Leu 275280285 Pro Glu lle Gly Pro Gin Asp Gin Gly Thr Tyr Ser Cys Val
Ala THrI38089B3G3Rig"Ser Ser His Gly Pro Gin Glu Ser Arg Ala Val Ser Ile Ser lle 305310315320 lle
Glu Rup&lys@lu Glu Gly Pro Thr Ala Gly Ser Val Gly Gly Ser 325330335 Gly Leu Gly Thr Leu Ala Leu
Ala Lder Glydleten Gly @Gly et Sly 340345830 T Hredla Malleaudleulk Giyeval lle Leu Trp Gin Arg

Arg @&Lﬂggosé%ﬁggﬁwg@vm St 619 WAl P'Hrésé‘g@iéi(é'%%'“ Glu Glu Glu

Ala Arg Cys Ser Leu Phe Gly Ser Asp Phe val Asn Thr Phe Asp Gly
35 40 45
Ser Met Tyr Ser Phe Ala géy Tyr Cys Ser Tyr Leu Leu Ala Gly Gly
50 60
Cys GIn Lys Arg Ser Phe Ser Ile ITe Gly Asp Phe GIn Asn Gly Lys
65 70 75 80
Arg val Ser Leu ger val Tyr Leu Gly géu Phe Phe Asp Ile His Leu
5 95
Phe val Asn Gly Thr val Thr GIn Gly Asp GIn Arg val Ser Met Pro
100 105 110
Tyr Ala Ser Lys Gly Leu Tyr Leu Glu Thr Glu Ala Gly Tyr Tyr Lys
115 120 125
Leu Ser Gly Glu Ala Tyr Gly Phe val Ala Arg I'le Asp Gly Ser Gly
130 135 140
Asn Phe GIn val Leu Leu Ser Asp Arg Tyr Phe Asn Lys Thr Cys Gly
145 150 155 160
Leu Cys Gly Asn Phe Asn ITe Phe Ala Glu Asp Asp Phe Met Thr GlIn
165 170 175
Glu Gly Thr Leu Thr Ser Asp Pro Tyr Asp Phe Ala Asn Ser Trp Ala
180 185 190
Leu Ser Ser Gly Glu GlIn Trp Cys Glu Arg Ala Ser Pro Pro Ser Ser
195 200 205
Ser Cys Asn Ile Ser Ser Gly Glu Met Gln Lys Gly Leu Trp Glu GIn
210 215 220
Cys GIn Leu Leu Lys Ser Thr Ser val Phe Ala Arg Cys His Pro Leu
225 230 235 240
val Asp Pro Glu Pro Phe val Ala Leu Cys Glu Lys Thr Leu Cys Glu
245 250 255
Cys Ala Gly Gly Leu Glu Cys Ala Cys Pro Ala Leu Leu Glu Tyr Ala
260 265 270
Arg Thr Cys Ala GIn Glu Gly Met val Leu Tyr Gly Trp Thr Asp His
275 280 285
Ser Ala Cys Ser Pro val Cys Pro Ala Gly Met Glu Tyr Arg GIn Cys
290 295 300
val Ser Pro Cys Ala Arg Thr Cys GIn Ser iLeu His Ile Asn Glu Met
305 310 315 320
Cys GIn Glu Arg Cys val Asp Gly Cys Ser Cys Pro Glu Gly Gln Leu
325 330 335
Leu Asp Glu Gly Leu Cys val Glu Ser Thr Glu Cys Pro Cys val His
340 345 350
ser Gly Lys Arg Tyr Pro Pro Gly Thr Ser Leu Ser Arg Asp Cys Asn
355 360 365
Thr Cys ITe Cys Arg Asn Ser Gln Trp Ile Cys Ser asn Glu Glu Cys
370 375 380
Pro Gly Glu Cys Leu val Thr Gly GIn Ser His Phe Lys Ser Phe Asp
385 390 395 400
Asn Arg Tyr Phe Thr Phe Ser Gly ITe Cys GlIn Tyr Leu Leu Ala Arg
405 410 415
Asp Cys GlIn Asp His Ser Phe Ser 1le val Ile Glu Thr val Gln Cys
420 425 430
Ala Asp Asp Arg Asp Ala val Cys Thr Arg Ser val Thr val Arg Leu
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370375380 Arg Ala Glu Leu Asn Gin Ser Glu Glu Pro Glu Ala Gly Glu Ser Ser 385 390 395 400 Thr
Gly Gly Pro <210> 65 <211> 575 <212> PRT <213> Homo sapiens <400> 65 Met Leu Gly Val Leu Val
Leu Gly Ala Leu Ala Leu Ala Gly Leu Gly 151015 Phe Pro Ala Pro Ala Glu Pro Gin Pro Gly Gly Ser Gin
Cys Val Glu 202530 His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala 354045 Ser
Gin lle Cys ASE%EW Leu Arg Gly FHi} ELIWABETHIRREICARG Bet 595860 Ser Val Ala Ala Asp Val lle Ser

4 .
Leu L Lew ASH, GlyAsa-Ghe Gve65/87 530 @l Gly &1 &rd8ra Ley Typ g Gly Leu Gin Leu Pro Pro
Gly Cys 859095 Gly Asp Pro Lyst#tg Leu Gly Pro Leu Agg Gly Phe Gin' Trp Val Thr 100105110 Gly

Asp %%@ K& TP ehvTér Sej?ﬁ(r@jaﬂrﬁ}lﬂa%@lﬂg Ry Lew) Agh §1% 58P 28Uy Ala Pro Leu Cys Gly
1 i

Pro Lk Gyke Vel ks Vatigienarhia @l 1301 lge[NE¥RIRYP &8 @i Pro lle Trp Glu Glu Gin
Gin Cys Glu Vali 145 15883155 160 Lys Ala Aspi@Bly Phe Leu Cys Glu #4e His Phe Pro Ala Thr Cys Arg

1651708 75°Pro MeliS1 981 Tl PT8 Gl AF AR AIA T Rta A4 ggénéﬁrﬁf%msslgo Tyr Gly Thr Pro

Phe Aler AtacdArg GlyyRla B Rhe @inrAdadyeu drp 185280205V akeklyyserSer Ala Ala Val Ala Pro Leu
A& Val Gin Gly His Trp Ala Arg Glu Ala Pro

Gly Ley Gin LédMet Cys 210215220%hr Ala Pro Pro G

2252%%@&?& axlf'r% ﬁ?s% é,egg St \5%1" (ﬁﬁ"A%%‘dﬁ;l‘y%y@élEﬂHié’ Afa Cys Page 47
CENBB?lWG)RIIW@@RRE@EE}DSEQMSTM 24/5266258 At Aladie &ro Gly Ala Pro Arg Cys Gin Cys
Pro BN F5BREATE L QA RS L /3T A Al Thr G Ser o

575
Thr Arg Phe Ser Glu Glu Ala Cys Ala val Leu Thr Ser Pro Thr phe
580 585 380
Glu Ala Cys His Arg Ala val Ser Pro Leu Pro Tyr Leu Arg Asn Cys
595 600 605
Arg Tyr Asp val Cys Ser Cys Ser Asp Gly Arg Glu Cys Leu Cys Gly
610 6135 620
Ala Leu Ala ser Tyr Ala Ala Ala Cys Ala Gly Arg Gly val Arg val
625 630 635 640
Ala Trp Arg Glu Pro Gly Arg Cys Glu Leu Asn Cys Pro Lys Gly GIn
645 650 655
val Tyr Leu GIn Cys Gly Thr Pro Cys Asn Leu Thr Cys Arg Ser Leu
660 665 670
Ser Tyr Pro Asp Glu Glu Cys Asn Glu Ala Cys Leu Glu Gly Cys Phe
675 680 685
Cys Pro Pro Gly Leu Tyr Met Asp Glu Arg Gly Asp Cys val Pro Lys
690 695 760
Ala Gln Cys Pro Cys Tyr Tyr Asp Gly Glu Ile Phe GIn Pro Glu Asp
705 710 715 720
Ile Phe Ser Asp His His Thr Met Cys Tyr Cys Glu Asp Gly Phe Met
725 730 735
His Cys Thr Met Ser Gly val Pro Gly Ser Leu Leu Pro Asp Ala val
740 745 750
Leu Ser Ser Pro Leu Ser His Arg Ser Lys Arg Ser Leu Ser Cys Arg
755 760 765
Pro Pro Met val Lys Leu val Cys Pro Ala Asp Asn Leu Arg Ala Glu
770 775 780
Gly Leu Glu Cys Thr Lys Thr Cys GIn Asn Tyr Asp Leu Glu Cys Met
785 790 795 300
Ser Met Gly Cys val Ser Gly Cys Leu Cys Pro Pro Gly Met val Arg
805 810 815
His Glu Asn Arg Cys val Ala Leu Glu Arg Cys Pro Cys Phe His Gln
g20 8§25 830
Gly Lys Glu Tyr Ala Pro Gly Glu Thr val Lys Ile Gly Cys Asn Thr
835 840 845
Cys val Cys Arg Asp Arg Lys Trp Asn Cys Thr Asp His val Cys Asp
850 855 860
Ala Thr Cys Ser Thr Ile Gly Met Ala His Tyr Leu Thr Phe Asp Gly
865 870 875 880
Leu Lys Tyr Leu Phe Pro Gly Glu Cys GIn Tyr val Leu val GIn Asp
885 8490 895
Tyr Cys Gly Ser Asn Pro Gly Thr Phe Arg Ile Leu val Gly Asn Lys
900 905 910
Gly Cys Ser His Pro Ser val Lys Cys Lys Lys Arg val Thr Ile Leu
915 920 925
val Glu Gly Gly Glu Ile Glu Leu Phe Asp Gly Glu val Asn val Lys
930 935 940
Arg Pro Met Lys Asp Glu Thr His phe Glu val val Glu ser Gly Arg
945 950 G55 960
Tyr Ile Ile Leu Leu Leu Gly Lys Ala Leu Ser val val Trp Asp Arg
965 970 975
His Leu Ser ITe Ser val val Leu Lys GIn Thr Tyr GIn Glu Lys val
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275280285 Asn Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp Gin Pro Gly 290295300 Ser Tyr
Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin 305310315320 His Arg Cys Glu Asp Val
Asp Asp Cys lle Leu Glu Pro Ser Pro Cys 325330335 Pro Gin Arg Cys Val Asn Thr Gin Gly Gly Phe
Glu Cys His Cys Tyr 340345350 Pro Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro
355360365 cys Phg.Arg Ala Asn CEPs MY ‘G%@%T@ﬁﬂﬁkéiggwsn Gin Thr 370375380 Ser Tyr

Leu Gys vcalycx%&\laiéuwy@naa&a@r@ J%;Piq Hig131u 385390255400 Rig-His Arg Cys Gin Met Phe
Cys Asn GIn TH5Ala Cys Pro Ala Aspefic410415 Cys Asp B80%Asn Thr Gin Ala Ser Cys Glu Cys Pro
Glu él?/&%{l@ﬁ%ﬂ%ﬁ@ 1Yl %q?@b‘ éﬁPPWé)II}éady%gg P& FHE ASD €% Cys Glu Asn Gly

43544844 &lyhseCysebet Talycyal Qs kip Asn Loy RiasGlyTThrPhe Glkeys 450455460 lle cys Gly
Pro A?ég?%er Ala Ley Ala, Ar%fﬁi% lle Gly Thr Asp C¥834#65470475480 Asp B€OGly Lys Val Asp Gly Gly
Asp S&f GIy'ser Gl &Iﬁgﬁgo)ﬁro%%ﬁ%bﬁ@g F}%ﬁ SPRESTH Pro"G1y & Thr Leu Thr Pro Pro Ala Val
Gly Leap5985CE510WahFisSer Gly Téu Iseu lhesGlyalle ber HenAkspecteuays Leu 515520525 val val

Ala Ley Ley Al ys, His | ey Ar g% s.Gin Gly 530538590 Ala Ala Arg Ala Lys Met Glu Tyr
Lys Cey>'7'sS 5%%%&?@5 Gq'uééagi%%@ 54‘%0@2? @a%l%mgﬁ%m—ﬁss Q/a?%g Thr Glu Arg Thr Pro Gin
Arg L@ 5855 7057614230 Bbe<g]1 A0 £23 251 PRY<Ph8>Glomssdieris €400> 66 met Thr Ser Lys

1
Leu Alp,vall Alaeutew Alaala RIS kep e, Ser 453015/8% Ajafau Gys- Gl Gly Ala Val Leu Pro Arg
Ser Alladsys Glu Leu 202530.Arg Cys Gin Cys lle Lys1Fhr Tyr Ser Lys ProiRbe HiS Pro Lys Phe
3540480 Thr Ala Thr Leu Cys Pro GIn Ser Cys Glu Glu Arg Asn Leu Arg
1125 1130 1135
Glu Asn Gly Tyr Glu Cys Glu Trp Arg Tyr Asn Ser Cys Ala Pro Ala
1140 1145 1150
Ccys Gln val Thr Cys GlIn His Pro Glu Pro Leu Ala Cys Pro val Gln
1155 1160 1165
Cys val Glu Gly Cys His Ala His Cys Pro Pro Gly Lys Ile Leu Asp
1170 1175 1180
Glu Leu Leu GIn Thr Cys val Asp Pro Glu Asp Cys Pro val Cys Glu
1185 1190 1195 1200
val Ala Gly Arg Arg Phe Ala Ser Gly Lys Lys val Thr Leu Asn Pro
1205 1210 1215
Ser Asp Pro GlIu His Cys GIn ITe Cys His Cys Asp val val Asn Leu
1220 1225 1230
Thr Cys Glu Ala Cys GIn Glu Pro Gly Gly Leu val val Pro Pro Thr
1235 1240 1245
Asp Ala pPro val Ser pPro Thr Thr Leu Tyr val Glu Asp Ile Ser Glu
1250 1255 1260
Pro Pro Leu His Asp Phe Tyr Cys Ser Arg Leu Leu Asp Leu val Phe
1265 1270 1275 1280
Leu Leu Asp Gly Ser Ser Arg Leu Ser Glu Ala GTu Phe Glu val Leu
1285 1290 1295
Lys Ala Phe val val Asp Met Met Glu Arg Leu Arg Ile Ser Gln Lys
1300 1305 1310
Trp val Arg val Ala val val Glu Tyr His Asp Gly Ser His Ala Tyr
1315 1320 1325
Ile Gly Leu Lys Asp Arg Lys Arg Pro Ser Glu Leu Arg Arg Ile Ala
1330 1335 1340
Ser GIn val Lys Tyr Ala Gly Ser GlIn val Ala ser Thr ser Glu val
1345 1350 1355 1360
Leu Lys Tyr Thr Leu Phe GIn ITe Phe Ser Lys Ile Asp Arg Pro Glu
1365 1370 1375
Ala ser Arg Ile Ala Leu teu Leu Met Ala Ser Gln Glu Pro Gln Arg
1380 1385 1390
Met Ser Arg Asn Phe val Arg Tyr val GIn Gly Leu Lys Lys Lys Lys
1395 1400 1405
val Ile val 1le Pro val Gly Ile Gly Pro His Ala Asn Leu Lys GIn
1410 1415 1429
ITe Arg Leu Ile Glu Lys GIn Ala Pro Glu Asn Lys Ala phe val Leu
1425 1430 1435 1440
Ser Ser val Asp Glu Leu Glu GIn Gln Arg Asp Glu Ile val Ser Tyr
1445 1450 1455
Leu Cys Asp Leu Ala Pro Glu Ala Pro Pro Pro Thr Leu Pro Pro Asp
1460 1465 1470
Met Ala GIn val Thr val Gly Pro Gly Leu Leu Gly val Ser Thr Leu
1475 1480 1485
Gly Pro Lys Arg Asn Ser Met val Leu Asp val ala Phe val Leu Glu
1490 1495 1500
Gly Ser Asp Lys Ile Gly Glu Ala Asp Phe Asn Arg Ser Lys Glu Phe
1505 1510 1515 1520
Met Glu Glu val Ile GIn Arg Met Asp val Gly GIn Asp Ser Ile His
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lle Lys Glu Leu Arg Val lle Glu Ser Gly Pro His Cys Ala Asn Thr 505560 Glu lle lle Val Lys Leu Ser

Asp Gly Arg Glu Leu Cys Leu Asp Pro 65 70 75 80 Lys Glu Asn Trp val GIn Arg val val Glu Lys Phe

Leu Lys Arg Ala 859095 Glu Asn Ser <210> 67 <211> 100 <212> PRT <213> Homo sapiens

CEN5301woPCTCORRECTEDSEQLIST.txt <400> 67 Met Lys Leu Leu Ala Ala Thr Val Leu Leu Leu

Thr lle Cys Ser Leu 15]1(%? Glu GWNQM@@W%’}MWF@%%M& 194 GJu Pro Cys val Glu Ser 202530
|

Leu iah Sar GiaTYIBe: (iR, Fhi YalThr Asp V3 Giv LysiAgR.LeY 353g25, Met Glu Lys Val Lys Ser
Pro Glu Leu Gin Alb@lu Ala Lys Ser Tyr 565560 Phe Glu Lys Se6kys Glu Gin Leu Thr Pro Leu lle Lys

Lys A&"GH'6 z@s%”'Séel“hlL@uGIEé‘u;\g@ A Pk EEU St % @VEUGIi % eu Gly Thr Gin 859095
Pro AlagThy Gl AG! 728> S8<RAd TAA 233> BRTL &2 QN pgpPigRs <400> 68 Met Gly Lys
Asn Lys L@ eu His Pro Ser LelsVal Leu Leu Leu Leul$8@015 val Leu Leu Pro Thr Asp Ala ser Val
Ser GRAEYS PRSI TyPFhel 7550 \0dl £&L ¢ P@é&#ﬁeﬁ‘"@eﬁ%iﬂh% Thr Thr Glu Lys Gly cys

3540dtovakteteleva$eryrymeewAsmmatuclihr Mal Bee \idlaSSeeAlaspes e 55560 Glu Ser val Arg Gly

A Ley Phe TH%Bsp Ley Glu Alg Gl 075,80 A Leu His C | Ala Phe Al
LR E N e R G PR S I

Val Pro Lys'Ser ser 5°Asn elLe 3l &inVal Lys Gly Pro Thr Gin
1001891 Y0 GhePheLysTnySard FiarGlar Mad ke \@IM.W;’AS?TGSINSAS@TSermeu 115120125 Val Phe val

. : 164
Gin T ASRLLYS g Moy dns Brg GBI TRV Bkg c1u Ata Pro asp Leu
1650 1655 1660
vai Leu GIn Arg Cys Cys Ser Gly Glu Gly Leu GIn Ite Pro Thr Leu
1665 1670 1675 1680
Ser Pro Ala Pro Asp Cys Ser GIn Pro Leu Asp val Ile Leu Leu Leu
1685 1690 1695
Asp Gly Ser Ser Ser Phe Pro Ala Ser Tyr Phe Asp Glu Met Lys Ser
1700 1705 1710
Phe Ala Lys Ala Phe Ile Ser Lys Ala Asn Ile Gly Pro Arg Leu Thr
1715 1720 1725
GIn val Ser val Leu GIn Tyr Gly Ser Ile Thr Thr Ile Asp val Pro
1730 1735 1740
Trp Asn val val Pro Glu Lys Ala His Leu Leu Ser Leu val Asp val
1745 1750 1753 1760
Met GIn Arg Glu Gly Gly Pro Ser Gln Ile Gly Asp Ala Leu Gly Phe
1765 1770 1775
Tyr Leu Thr Ser Glu Met His Gly Ala Arg Pro Gly Ala
1780 1785 1790
Ser Lys Ala val val Ile Leu val Thr Asp val ser val Asp Ser val
1795 1800 1805
Asp Ala Ala Ala Asp Ala Ala Arg Ser Asn Arg val Thr val phe Pro
1810 1815 1820
Ile Gly I1e Gly Asp Arg Tyr Asp Ala Ala Gln Leu Arg Ile Leu Ala
1825 1830 1835 1840
Gly Pro Ala Gly Asp Ser Asn val val Lys Leu Gln Arg ITe Glu Asp
1845 1850 1855
Leu Pro Thr Met val Thr Leu Gly Asn Ser Phe Leu His Lys Leu Cys
1860 1865 1870
Ser Gly Phe val Arg Ile Cys Met Asp Glu Asp Gly Asn Glu Lys Arg
1875 1880 1885
Pro Gly Asp val Trp Thr Leu Pro Asp GIn Cys His Thr val Thr Cys
1890 1895 1900
GIn Pro Asp Gly GIn Thr Leu Leu Lys Ser His Arg val Asn Cys Asp
1905 1910 1915 1920
Arg Gly Leu Arg Pro Ser Cys Pro Asn Ser Gln Ser Pro val Lys val
1925 1930 1935
Glu Glu Thr Cys Gly Cys Arg Trp Thr Cys Pro Cys val Cys Thr Gly
1940 1945 1950
ser ser Thr Arg His Ile val Thr phe Asp Gly GIn Asn Phe Lys Leu
1955 1960 1965
Thr Gly Ser Cys Ser Tyr val Leu Phe GTn Asn Lys Glu GIn Asp Leu
1970 1975 1980
Glu val Ile Leu His Asn Gly Ala Cys Ser Pro Gly Ala Arg Gln Gly
1985 1990 1995 2000
Cys Met Lys Ser Ile Glu val Lys His Ser Ala Leu Ser val Glu Leu
2005 2010 2015
His Ser Asp Met Glu val Thr val Asn Gly Arg Leu val Sser val Pro
2020 2025 2030
Tyr val Gly Gly Asn Met Glu val Asn val Tyr Gly Ala Ile Met His
2035 2040 2045
Glu val Arg Phe Asn His Leu Gly His Ile phe Thr phe Thr Pro Gin
2050 2055 2060
Asn Asn Glu Phe GIn Leu GIn teu Ser Pro Lys Thr Phe Ala Ser Lys
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130135140 Lys Phe Arg val val ser Met Asp Glu Asn Phe His Pro Leu Asn Glu 145150155160 Leu lle
Pro Leu Val Tyr lle Gin Asp Pro Lys Gly Asn Arg lle Ala 165170175 Gin Trp Gin Ser Phe Gin Leu Glu
Gly Gly Leu Lys Gin Phe Ser Phe 180185190 Pro Leu Ser ser Glu Pro Phe Gin Gly Ser Tyr Lys Val val
val Gin 195200205 Lys Lys ser Gly Gly Arg Thr Glu His Pro Phe Thr val Glu Glu Phe 210215220 Val
Leu \?;fskys Phe Glu Val Gi ?\;éxlCEINWQI\NBCB}QH%%EWEMZSQZBSMO lle Leu Glu Glu Glu Met

¥

Asn ViglrSas,Val Gys el e THY Tyt 245259255 Flelys Proag Reg GRLHiis Val Thr val Ser lle
Cys Arg Lys Tyr 260263299 Ser Asp Ala ser A99ECys His Gly Glu Asiy&er Gin Ala Phe cys Glu

275286285} yBHES B BlyTBin {3 Keh akg%ﬁﬁg GRPCysP 3 Gl Yal 290295300 Lys Thr Lys
8

val PheuGitd-at Ly Argkya &gl fyrdii Mat ks oy 208333 EHE20ddiThr Glu Ala Gin lle Gin Glu
Glu GI%/ Thr Va@iV¥al Glu Leu Thr 325330835 Gly Arg Gin Se#13&r Glu lle Thr Arg Thr lle Thr Lys Leu

Ser Phé Badg 49 EENE30 ARRESCORMECTEDSECLILY Dt 58034356Wal Lys Val Asp Ser His
Phe Arg GruGlydle RrasPhePhe: GlyL66n 38536036t vatérgikeunalpAspriaty Lys Gly val Pro lle Pro

Asn 43l Ile 370375380 PR |le Arg Gly. Asn, GIglAR Asn Tyr Tyr Ser A$80Ala Thr Thr Asp

3853% d@fo%yéll%hsg&?_sepu gf‘a'i & FlﬁeS s%ﬁéksr?ﬁhrv h A 5|5N/F‘i Gly 405410415 Thr Ser

Leu THeval Argeval sk TyHiys sp g Sar Pho Gys TBly420025430B1yw3yr Gin Trp Val Ser Glu Glu
s Ol S LTl 49944088 g e Vo P SPEBIB7 SerPhe vl His Lo Gl

ro Met 5
Tyr Asn His Cys Glu His Gly Cys Pro Arg His Cys Asp Gly Asn val
2210 2215 2220
ser Ser Cys Gly Asp His Pro Ser Glu Gly Cys Phe Cys Pro Pro Asp
2225 2230 2235 2240
Lys val Met Leu Glu Gly Ser Cys val Pro Glu Glu Ala Cys Thr Gln
2245 2250 2255
Cys 1le Gly Glu Asp Gly val GIn #is GIn Phe Leu Glu Ala Trp val
2260 2265 2270
Pro Asp His GIn Pro Cys GIn Ile Cys Thr Cys Leu Ser Gly Arg Lys
2275 2280 2285
val Asn Cys Thr Thr GIn Pro Cys Pro Thr Ala Lys Ala Pro Thr Cys
2290 2295 2300
Gly Leu Cys Glu val Ala Arg Leu Arg GIn Asn Ala Asp GIn Cys Cys
2305 2310 2315 2320
Pro Glu Tyr Glu Cys val Cys Asp Pro val Ser Cys Asp Leu Pro Pro
2325 2330 2335
val Pro His Cys Glu Arg Gly Leu Gln pPro Thr Leu Thr Asn Pro Gly
2340 2345 2350
Glu Cys Arg Pro Asn Phe Thr Cys Ala Cys Arg Lys Glu Glu Cys Lys
2355 2360 2365
Arg val Ser Pro Pro Ser Cys Pro Pro His Arg Leu Pro Thr Leu Arg
2370 2375 2380
Lys Thr GIn Cys Cys Asp Glu Tyr Glu Cys Ala Cys Asn Cys val Asn
2385 2390 2395 2400
Ser Thr val Ser Cys Pro Leu Gly Tyr Leu Ala Ser Thr Ala Thr Asn
2405 2410 2415
Asp Cys Gly Cys Thr Thr Thr Thr Cys Leu Pro Asp Lys val Cys val
2420 2425 2430
His Arg Ser Thr Ile Tyr Pro val Gly GIn Phe Trp Glu Glu Gly Cys
2435 2440 2445
Asp val Cys Thr Cys Thr Asp Met Glu Asp Ala val Met Gly Leu Arg
2450 2455 2460
val Ala Gln Cys Ser Gln Lys Pro Cys Glu Asp Ser Cys Arg Ser Gly
2465 2470 2475 2480
Phe Thr Tyr val Leu His Glu Gly Glu Cys Cys Gly Arg Cys Leu Pro
2485 2490 2495
ser Ala Cys Glu val val Thr Gly Ser Pro Arg Gly Asp Ser Gln Ser
2500 2505 2510
Ser Trp Lys Ser val Gly Ser GIn Trp Ala Ser Pro Glu Ash Pro Cys
2515 2520 2525
Leu Tle Asn Glu Cys val Arg val Lys Glu Glu val rhe 1le GIn Gln
2530 2535 2540
Arg Asn val Ser Cys Pro Gln Leu Glu val Pro val Cys Pro Ser Gly
2545 2550 2555 2560
Phe GIn Leu Ser Cys Lys Thr Ser Ala Cys Cys Pro Ser Cys Arg Cys
2565 2570 2575
Glu Arg Met Glu Ala Cys Met teu Asn Gly Thr val Ile Gly Pro Gly
2580 2585 2590
Lys Thr val Met Ile Asp val Cys Thr Thr Cys Arg Cys Met val GlIn
2595 2600 2605
val Gly val Ile Ser Gly Phe Lys Leu Glu Cys Arg Lys Thr Thr Cys
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450455460 Ser His Glu Leu Pro Cys Gly His Thr Gin Thr val Gin Ala His Tyr 465470475480 lle Leu
Asn Gly Gly Thr Leu Leu Gly Leu Lys Lys Leu Ser Phe Tyr 485490495 Tyr Leu lle met Ala Lys Gly Gly
lle Val Arg Thr Gly Thr His Gly 500505510 Leu Leu Val Lys Gin Glu Asp Met Lys Gly His Phe Ser lle
Ser lle 515520525 Pro val Lys Ser Asp lle Ala Pro val Ala Arg Leu Leu lle Tyr Ala 530535540 val Leu
Pro Thr G% Asp Val lle Gly Asp SENAIQ I THEORRPATAPSAGLS50 555 560 Glu Asn Cys Leu Ala Asn

Lys val ASRERY S Bhe e et GIn 010575, K Proyia Rerchls Ala His Leu Arg val Thr

Ala AlaRBro Gin 580585590 F80nval Cys Ala Leu Argada Val Asp  eu Leu met Lys
595600605 PrbrAsﬁvAl?—ygylgE@uTsére&@ gesé E\IdleTsvﬂ ASreY ArBe®!Pr61Glu 610615620 Lys Asp

. 5 .
Leu TGl PhePia COLRTo LU ASR AR G A ASR RILLEZ56R0EIR649,A5D Cys lle Asn Arg His
Asn val Tyr lle Asn2&bg lle Thr Tyr Thr 6423660655 Pro val Ser SesAthr Asn Glu Lys Asp Met Tyr ser

Phe 86 i @%;@666587‘(?1!%&5@@ [9<CAYa PHte Fifir %%@"e? I9)¢ Ile¥Arg Lys Pro Lys Met
&

67568098 Cys Pro1Ginew iy inphyr Lzl et His GlysP I Glyilkedarg 690695700 val Gly Phe
Tyr G|JIJ s@ﬁi%p Val Met Gly Arg2§ His Ala ArﬁrLeu 705940715720 val His val Glu Glu Pro His Thr
Glu Thiya %rbyﬁyglﬁywﬁmégﬁgz 574 T%?figfﬁ?le“??pr Peu %OVal Val Asn Ser Ala Gly

val At UWMEWEO@MAH!@@QDVM d mv%m%ag%gmrthWermpyg%sﬁla Gly 755760765 Ala Phe
Cys r.Glu_ A ly-Ley Gly lle se F Ala 770775780 Leu Arg Ala Phe Gin Pro Phe
Eﬁ&égrqy%’ C ég"' Erglijy %cg %bié‘gg%”sme I%I’T’e A/r'é %i’f IunAﬁ‘?

Phe v ulLeu 5 erva a’Phe Thr Leu Lys Ala Thr

val LEM3ASHBBE819815.ys Ala Met Tyr Ser Ile Asp ITe Asn Asp val Gln
2755 2760 2765
Asp Gln Cys Ser Cys Cys Ser Pro Thr Arg Thr Glu Pro Met GIn val
2770 2775 2780
Ala Leu His Cys Thr Asn Gly Ser val val Tyr His Glu val Leu Asn
2785 2790 2795 2800
Ala Met Glu Cys Lys Cys Ser Pro Arg Lys Cys Ser Lys
2805 2810

<210> 58

<211 277

<212> PRT

<213> Homo sapiens

<400> 58
Mgt val Arg Leu Pgo Leu GIn Cys val Leu Trp Gly Cys Leu Lgu Thr
10 1
Ala val His ggo Glu pPro Pro Thr %%a Cys Arg Glu Lys Gln Tyr Leu
30
Ile Asn ggr GIn Cys Cys Ser hgu Cys GIn Pro Gly GIn Lys Leu val
45
Ser ggp Cys Thr Glu pPhe Thr Glu Thr Glu Cys Eeu Pro Cys Gly Glu
55 0]
Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His GIn His
65 70 75 80
Lys Tyr Cys Asp Pro Asn Leu Gly Leu ggg val Gln Gln Lys Gly Thr
85 95
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr
100 105 110
Ser Glu Ala Cys Glu Ser Cys Vval Leu His Arg Ser Cys Ser Pro Gly
115 120 125
Phe Gly val Lys GIn Ile Ala Thr Gly val Ser Asp Thr Ile Cys Glu
130 135 140
Pro Cys Pro val Gly Phe Phe Ser Asn val Ser Ser Ala Phe Glu Lys
145 150 155 160
Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu val val ¢In Gln
165 170 175
Ala Gly Thr Asn tys Thr Asp val val Cys Gly Pro Gln Asp Arg Leu
180 185 190
Arg Ala Leu val val Ile pPro Ile Ile Phe Gly Ile Leu Phe Ala Ile
195 200 205
Leu Leu val Leu val Phe Ile Lys Lys val Ala Lys Lys Pro Thr Asn
210 215 220
Lys Ala Pro His Pro Lys GIn GIu Pro GIn Glu Ile Asn Phe Pro Asp
225 230 235 240
Asp Leu Pro Gly Ser Asn Thr Ala Ala pro val GIn Glu Thr Leu His
245 250 255
Gly Cys GlIn Pro val Thr GIn GTu Asp Gly Lys Glu Ser arg Ile Ser
260 265 270
val Gln Glu Arg Gln
Page 43



Tyr Leu Pro Lys Cys lle Arg Val Ser Val Gin Leu Glu Ala Ser Pro 820825830 Ala Phe Leu Ala val Pro
Val Glu Lys Glu Gin Ala Pro His Cys lle 835840845 Cys Ala Asn Gly Arg Gin Thr val Ser Trp Ala val
Thr Pro Lys Ser 850855860 Leu Gly Asn Val Asn Phe Thr Val Ser Ala Glu Ala Leu Glu Ser Gin
865870875880 Glu Leu Cys Gly Thr Glu Val Pro Ser Val Pro Glu His Gly Arg Lys Page 50
CEN5301WOP {CORRECTED§E’G§I§F§T’9%§@m§§35§§brfﬁrV‘él lle Lys Pro Leu Leu Val Glu Pro
Glu Gly Leu G%u ys 900905910 Glu Thr Thr Phe Asn Ser Leu Leu Cys Pro Ser Gly Gly Glu Val Ser
915920925 Glu Glu Leu Ser Leu Lys Leu Pro Pro Asn val Val Glu Glu Ser Ala 930935940 Arg Ala ser
Val Sl 1B Gly Asp lle Leu Gly Ser Ala Met Gin 945950955960 Asn Thr Gin Asn Leu Leu Gin Met
Pro Tyn&dymys Gly Glu Gin Asn 965970975 met val Leu Phe Ala Pro Asn lle Tyr Val Leu Asp Tyr Leu
Asn &3 H8HY9BI9SP THFSGIn Gin Leu Thr Pro Glu lle Lys Ser Lys Ala lle Gly Tyr Leu 99510001005 Asn
Thr Glypdyr §€ain Arg Gin Leu Asn Tyr Lys His Tyr Asp Gly ser 101010151020 Tyr Ser Thr Phe Gly Glu
Arg MatQly Atgr AsthGia1 &Iy Asn NI Tep 23 hO304035 2040l eaul bt Mladlhe Val Leu Lys Thr Phe

A2 G AR MG ARIVHIE o va1 1< MFIERPAGGS Rhedle Asg GlpAlais le Thr Gin Ala Leu ll

Trp Leu Ser Gin 106010651070 Arg Gin kgs Asp Ash Gly Cys Pite Arg Ser Ser Gly Ser Leu Leu Asn
1075\1@“80’1@8§§Asﬁsma/wb Lys BRP Iy valGILYesp SIvVYhIAlRr Aey Sew RleeTyr 109010951100 lle Thr

4 .
le Alg kendedludle Pro by I@u\/Lag_swpHle,aﬂrce:woalem,0$imﬂp1%§41@QJVal Arg Asn Ala Leu Phe
cys Leu Gl Ser Ala Trp Lys ThrsAla Gin 142511301135
Pro Ser His Cys Trp Ile Ser Glu Met val val GlIn Leu Ser Asp Ser
65 70 75 80
Leu Thr Asp Leu Leu Asp Lys Phe Ser Asn Ile Ser Glu Gly Leu Ser
85 90 95
Asn Tyr Ser Ile Ile Asp Lys Leu val Asn Ile val Asp Asp Leu val
100 105 110
Glu Cys val Lys Glu Asn Ser Ser Lys ASp Leu Lys Lys Ser Phe Lys
115 120 125
Ser Pro Glu Pro Arg Leu Phe Thr Pro Glu Glu Phe Phe Arg Ile Phe
130 135 140
Asn Arg Ser Ile Asp Ala Phe Lys Asp Phe val val Ala ser Glu Thr
145 150 155 160
Ser Asp Cys val val Ser Ser Thr Leu Ser Pro Glu Lys Asp Ser Arg
165 170 175
val ser val Thr Lys Pro Phe Met Leu Pro Pro val Ala Ala Ser Ser
180 185 190
Leu Arg Asn Asp Ser Ser Ser $er Asn Arg Lys Ala Lys Asn Pro Pro
195 200 205
Gly Asp Ser Ser Leu His Trp Ala Ala Met Ala Leu Pro Ala Leu Phe
210 215 220
Ser teu Ile Ile Gly Phe Ala Phe Gly Ala Leu Tyr Trp Lys Lys Arg
225 230 235 2490
GIn Pro Ser Leu Thr Arg Ala val Glu Asn Ile GIn Ile Asn Glu Glu
245 250 255
Asp Asn Glu Ile Ser Met Leu Gin Glu Lys Glu Arg Glu Phe GIn Glu
] 260 265 270
va

<210> 60

<211> 177

<212> PRT

<213> Homo sapiens

<400> 60
Mgt Phe His val Ser Phe Arg Tyr Ile Phe Gly Leu Pro Pro Leu Ile
5 10 15
Leu val Leu Lgu Pro val Ala Ser Ser Asp Cys Asp Ile Glu Gly Lys
2 25 30
ASp Gly ggs Gln Tyr Glu Ser VST Leu Met val Ser ITe Asp Gln Leu
4 45
Leu égp Ser Met Lys Glu Ile Gly Ser Asn Cys Leu Asn Asn Glu Phe
55 60
Asn Phe Phe Lys Arg His Ile Cys Asp Ala Asn Lys Glu Gly Met Phe
65 70 75 80
.eu Phe Arg Ala g;a Arg Lys Leu Arg gén Phe Leu Lys Met Asn Ser
95
Thr Gly Asp Phe Asp Leu His Leu Leu Lys val Ser clu Gly Thr Thr
100 105 110
Ile Leu Leu Asn Cys Thr Gly GIn val Lys Gly Arg Lys Pro Ala Ala
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Glu Gly Asp His Gly Ser His val Tyr Thr Lys Ala Leu Leu Ala Tyr 114011451150 Ala Phe Ala Leu Ala
Gly Asn Gin Asp Lys Arg Lys Glu Val Leu Lys 115511601165 Ser Leu Asn Glu Glu Ala Val Lys Lys
Asp Asn ser Val His Trp Glu 117011751180 Arg Pro Gin Lys Pro Lys Ala Pro val Gly His Phe Tyr Glu
Pro Gin 1185119011951200 Ala Pro Ser Ala Glu val Glu Met Thr Ser Tyr Val Leu Leu Ala Tyr
120512101215 Leu Thr Ala Gin S AR THIORRECRP 20 TH¥ Ser Ala Thr 122012251230 Asn

i) . :
lle V@Ieuyamtﬁ@ e LyenGindGim Ash Aladsin Glvealy dhe A3 324800243 ser Ser Thr Gin Asp Thr
Val Val Ale3Qeu_His Ala Leu Ser13/& Tyr 12501255126048ly Ala Ala Thr Phe Thr Arg Thr Gly Lys Ala

Ala (%){@v&lﬁ*hﬂfé &%%ﬂf???%?ﬁ?@é%k?%&@eﬁ@}?ﬁr’-FVﬁeA§€r 'Sér Lg8 Phe Gin Val Asp Asn Asn

Asn Gn 6lu 11el2851AR0E395M AL Lyl LRyl (4D @it \@ahSeritay LIGIU Leu Pro Gly Glu Tyr
130013051310 Ser Meteys Val Thr Gly Glu GiyCys Val Tyr Leu Ginthr Ser Leu 131513201325 Lys
Tyr A8 lle Leu Pro Glu Lys Glu Glu Phe Pro Phe Ala Leu Gly 133013351340 val Gin Thr Leu Pro Gin
Thr Cys Asp Glu Pro Lys Ala His Thr Ser 1345135013551360 Phe Gin lle Ser Leu Ser Val Ser Tyr Thr
Gly sef A r Ala Ser 136513701375 Asn met Ala lle Val Asp Val Lys met val Ser Gly
Phe Uefiro bey 138013851390 Lys Pro Thr Val Lys Met Leu Glu Arg Ser Asn His Val ser Arg Thr
139534801485 Glu Val Ser Ser Asn His Val Leu lle Tyr Leu Asp Lys Val Ser Asn 141014151420 Gin
Thr L¥U Ee P88 BAR'BAR Thr val Leu Gin Asp Val Pro val Arg Page 51
CEN&30aw@RPCTCORRECTEDSEQLIST.txt 1425143014351440 Asp Leu L1ys Pro Ala lle val Lys Val
Tyr Aﬁﬁ%ﬂrer ;ﬁeGlﬁf‘PhV?Esp&e” Ile Leu '?L*M%ES@&*ZLS%‘@ Leu Cys 2;5 va
Ala ITe Ala Sgy Arg Thr Cys Pro Egs Pro Asp Asp Leu Pro Phe Ser
30
Thr val gg? Pro Leu Lys Thr de Tyr Glu Pro Gly Glu Glu Ile Thr
45
Tyrp ggr Cys Lys Pro Gly E%r val ser Arg Gly ggy Met Arg Lys Phe
Ite Cys Pro Leu Thr Gly Leu Trp Pro Ile Asn Thr Leu Lys Cys Thr
65 70 75 80
Pro Arg val Cys ggo Phe Ala Gly Ile ggu Glu Asn Gly Ala val Arg
‘ 95
Tyr Thr Thr Phe Glu Tyr Pro Asn Thr Ile Ser Phe Ser Cys Ash Thr
100 105 110
Gly Phe Tyr Leu Asn Gly Ala Asp Ser Ala Lys Cys Thr Glu Glu Gly
115 120 125
Lys Trp Ser Pro Glu Leu Pro val Cys Ala Pro Ile Ile Cys Pro Pro
130 135 140
Pro Ser Ile Prg Thr Phe Ala Thr Leu Arg val Tyr Lys Pro Ser Ala
145 150 155 160
Gly Asn Asn Ser Leu Tyr Arg Asp Thr Ala val Phe Glu Cys Leu Pro
165 170 175
GIn His Ala Met Phe Gly Asn Asp Thr Ile Thr Cys Thr Thr His Gly
180 185 190
Asn Trp Thr Lys Leu Pro Glu Cys Arg Glu val Lys Cys Pro Phe Pro
195 200 205
Arg Pro Asp Asn Gly pPhe val Asn Tyr Pro Ala Lys Pro Thr Leu
210 215 220
Tyr Tyr Lys Asp Lys Ala Thr pPhe Gly Cys His Asp Gly Tyr Ser Leu
225 230 235 240
Asp Gly Pro Glu Glu Ile Glu Cys Thr Lys Leu Gly Asn Trp Ser Ala
245 250 255
Cys Lys Ala Ser Cys Lys val Pro val Lys Lys Ala Thr
260 265 270
val val Tyr GIn Gly Glu Arg val Lys ITe GIn Glu Lys Phe Lys Asn
275 280 285
Gly Met Leu His Gly Asp Lys val Ser Phe Phe Cys Lys Asn Lys Glu
290 295 300
Lys Lys Cys Ser Tyr Thr Glu Asp Ala GIn Cys Ile Asp Gly Thr 1le
305 310 315 320
Glu val Pro Lys Cys Phe Lys Glu His Ser Ser Leu Ala Phe Trp Lys
325 330 335
Thr Asp Ala Ser Asp Val Lys Pro Cys
340 345

Ser

Met Pro Ser

<210> 62

<211> 120

<212> PRT

<213> Homo sapiens
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Glu Phe Ala lle Ala Glu Tyr Asn Ala Pro Cys ser Lys Asp Leu Gly 146014651470 Asn Ala <210> 69
<211> 349 <212> PRT <213> Homo sapiens <400> 69 Met Thr Ala Ala Ser Met Gly Pro val Arg Val
Ala Phe Val val Leu 151015 Leu Ala Leu cys Ser Arg Pro Ala Val Gly Gin Asn Cys Ser Gly Pro 202530
Cys Arg Cys Pro Asp Glu Pro Ala Pro Arg Cys Pro Ala Gly val ser 354045 Leu Val Leu Asp Gly Cys
Gly Cg@%%_f\rg val Cys Ala Lys @Yy B@lVSpEHERREKTENS F8J Ty$Tthr Glu Arg Asp Pro Cys Asp Pro

His LyscGlyd-ar 654 €2 8 Pha Gysdiisseha Gly Ser Pie Ala, Asi Arg,Lysdle Gly val cys Thr 859095
Ala Igjs ASE G#/ Ala_Pro Cys lle Phe Gly Gly Tr val Tyr Arg ser 100165110 Gly Glu Ser Phe Gin Ser
“TyF

Ser Ly Gi%@y?fhf\ﬁ%/ss?_‘élfk’spg ;&5—1&%1’2& GT}PA&&W%B@IV@yéSrﬁet Pro Leu Cys Ser Met
Asp VatArgpleurProd 30435140 sar Rro Agp €ys Bra kRhe Ria AreLAsgoval-ys Leu Pro Gly Lys Cys

145150155168xys Glu (@u Trp Val @¥s Asp Glu Pro Lys A?g Gin Thr val \I/al Gly 165170175 Pro Ala
Leu Al Ag§ ryPArg e Bl Rst Thr ﬁe%ylﬁ% AZh E%B 6188496 Ht et lle Arg Ala Asn Cys
Leu akGiheThhd hwaGlahirp ger Ada 496200208 Cya BeykyshFha Gy s fslyatet Gly lle Ser Thr Arg val

Thr 20-AsflAla Ser Arg LeuBlu Lys Gin Ser Arg L8 Cys Met val Arg
225%%%%%40' %r}fgc%yg uél aa%p IL%/J [ 630 ASH |J|Ye¥ LystyEBigEYsTYs Cys 245250255 lle Arg
Thr FPLYRM I SeABYs R Fer JRPHeIGHYS 6l S&r161FI602685279 sys Ty Ser met Lys Thr Tyr Arg

Ala %Ppﬁ)%q}g aﬂ&yg@prﬁﬁ%ﬂpé@é Asp Gly Arg Cys Cy38rhr Pro His Arg Thr Thr Thr Leu Pro
Val Glu 115 120

<210> 63

<211l> 92

<212> PRT

<213> Homo sapiens

<400> 63
Met GIn val Ser T?r Ala Ala Leu Ala val Leu Leu Cys Thr Met Ala
1 10 13
Leu Cys Asn ggn Phe Ser Ala Ser Leu Ala Ala Asp Thr Pro Thr Ala
25 30
Cys Cys Phe Ser Tyr Thr Ser 259 Gin Ile Pro GIn Asn phe Ile Ala
35 45
Asp E%r Phe Glu Thr Ser Ser Gln Cys Ser Lys Pro Gly val Ile Phe
55 60
Leu Thr Lys Arg Ser Arg GlIn val Cys Ala Asp Pro Ser Glu Glu Trp
65 70 75 80
~val GIn Lys Tyr gai Ser Asp ieu Giu Leu Ser Ala
5 90

<210> 64

<211> 404

<212> PRT

<213> Homo sapiens

<400> 64
Met Ala Ala Gly Thr Ala val Gly Ala igp val Leu val Leu Ser Leu
1 5 15
Trp Gly Ala \2181 val Gly Ala GIn Asn Ile Thr Ala Arg Ile Gly Glu
25 30
Pro Leu val Leu Lys Cys Lys Ggy Ala Pro Lys Lys Pro Pro Gin Arg
35 4 45
Leu Ggu Trp Lys Leu Asn Thr Gly Arg Thr Glu Ala Trp Lys val Leu
5 55 60
ser Pro GlIn Gly Gly Gly Pro Trp Asp Ser val Ala Arg val Leu Pro
65 70 75 80
Asn Gly Ser Leu ghe Leu Pro Ala val Gly I1e Gin Asp GTu Gly 1le
5 90 95
Phe Arg Cys GIn Ala Met Asn Arg Asn Gly Lys Glu Thr Lys Ser Asn
100 105 110
Tyr Arg val Arg val Tyr GIn Ile Pro Gly Lys Pro Glu Ile val Asp
115 120 125
ser Ala Ser Glu Leu Thr Ala Gly val Pro Asn Lys val Gly Thr Cys
130 135 140
val ser Glu Gly Ser Tyr Pro Ala Gly Thr Leu Ser Trp His Leu Asp
145 150 155 160
Gly Lys Pro Leu val Pro Asn Glu Lys Gly val Ser val Lys Glu Gln
_ 165 170 175
Thr Arg Arg His Pro Glu Thr Gly teu Phe Thr Leu GIn Ser Glu Leu
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290295300 Phe Lys Cys Pro Asp Gly Glu val Met Lys Lys Asn Met met Phe lle 305310315320 Lys Thr
Cys Ala CyS HiS Tyr Asn Cys PrO Gly Asp ASO Asp lle Phe 325330335 Glu Ser Leu Tyr
Tyr Arg Lys met Tyr Gly Asp met Ala 340345 <210> 70 <211> 267 <212> PRT <213> Homo sapiens
<400> 70 Met Pro Arg Ser Cys Cys Ser Arg Ser Gly Ala Leu Leu Leu Ala Leu Page 52
CEN5301WOPCTC@§RECTED§I§E)?.3I‘§Y§ I@%ﬁ'ﬂ’_@ﬁﬁ%@?»%&l@ Ser Met Glu Val Arg Gly Trp

Cys beut Gl SerSer03a3Aigiv GY8 GINASEE LTSI HY @Y $RE AR L Leu Glu Cys lle Arg
354045 Ala Cy€bys Pro Asg Leu See®la Glu Thr Pro Met P96 Pro GlY Asn 505560 Gly Asp Glu Gin

Pro L‘céeff@g(ﬁﬁ N DR Ar WS Hrval gt &9 @é?o%ggo"‘ltﬁs BHeARy 7B Asp Arg Phe Gly Arg Arg
Asn Sée SEnSerdSearelya85909:5errSerGly Ata GhuGinLys ArgaGluhspeal Ser Ala Gly Glu Asp

10018 Gly Prole f}o lu Gly Gly Pro GRPPro Arg Ser Asp GIg4Rla 115120125 Lys Pro Gly
Pro A\\fr%%%%@ ty%pﬂr%ge% {/rGS r'ﬁg}; Biu &‘@% Phe 5153148’)3\@5 rp% I@“Iy Lys Pro Val Gly Lys Lys
Arg ArepPTorvalylsys MavVayr 451881651 60 ¢reeAskrG g larGduHispiGhl i&ar Ala Glu Ala Phe Pro Leu

Glu Phe 1651 | i Arg. G Gly, Asp. Gly Pro Asp 180185190
GI; Pﬁf&%ﬁﬁ%@%%@%g é(%l;b /'K auh%"[%r%\%g A%'E? éegg (LE%’ k\ufég]ﬁcﬂér%ig%ﬁzeo%%s Leu Leu Val Ala Ala Glu
3

Lys LVSOA%%@&@GW Pri’)f"‘l’yﬁkr@g@eﬁélufﬁyoﬂlsm ser Cys val Ala Thr

His Ser Ser His Gly Pro G1n Glu ser Arg Ala val Ser Ile Ser Ile
305 310 315 320
Ile Glu Pro Gly Glu Glu Gly Pro Thr Ala Gly Ser val Gly Gly Ser
325 330 335
Gly Leu Gly Thr Leu Ala Leu Ala Leu Gly Ile Leu Gly Gly Leu Gly
340 345 350
Thr Ala Ala Leu Leu Iie Gly val ITe Leu Trp Gin Arg Arg GIn Arg
355 360 365
Arg Gly Glu Glu Arg Lys Ala Pro Glu Asn Gln Glu Glu Glu Glu Glu
370 375 380
Arg Ala Glu Leu Asn GiIn Ser Glu Glu Pro Glu Ala Gy Glu Ser ser
385 390 395 400
Thr 6Ty Gly Pro

<210> 65

<211> 575

<212> PRT

<213> Homo sapiens

<400> 65
Mit teu Gly val Leu val Leu Gly Ala igu Ala Leu Ala Gly Leu Gly
5 ' 15
Phe Pro Ala 550 Ala Glu Pro GIn Pro Gly Gly ser Glin Cys val Glu
25 30
His Asp Cys Phe Ala Leu Tyr Zgo Gly Pro Alta Thr phe Leu Asn Ala
35 45
ser ggn ITe Cys Asp Gly Egu Arg Gly His Leu Met Thr val Arg ser
60
Ser val Ala Ala Asp val Ile Ser Leu Leu Leu Asn Gly Asp Gly Gly
65 70 75 80
val Gly Arg Arg grg Leu Trp Ile Gly ggu Gln Leu Pro Pro Gly Cys
5 95
Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe GIn Trp val Thr
100 105 110
Gly Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp Leu Ash
115 120 125
Gly Ala Pro Leu Cys Gly Pro Leu Cys val Ala val Ser Ala Ala Glu
130 135 140
Ala Thr val Pro Ser Glu Pro Ile Trp Glu Glu GIn GIn Cys Glu val
145 150 155 160
Lys Ala Asp Gly Phe Leu Cys Glu Phe His Phe Pro Ala Thr Cys Arg
165 170 175
Pro Leu Ala val Glu Pro Gly Ala AlTa Ala Ala Ala val ser iIle Thr
180 185 190
Tyr Gly Thr Pro Phe Ala Ala Arg Gly Ala Asp Phe Gln Ala Leu Pro
195 200 205
val Gly ser ser Ala Ala val Ala Pro Leu Gly Leu Gln Leu Met Cys
210 215 220
Thr Ala Pro Pro Gly Ala val GIn Gly His Trp Ala Arg Glu Ala Pro
225 230 235 240
Gly Ala Trp Asp Cys Ser val Glu Asn Gly Gly Cys Glu His Ala Cys
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His Phe Arg Trp Gly Ser Pro Pro Lys Asp Lys Arg Tyr Gly Gly Phe 225230235240 Met Thr Ser Glu Lys
Ser Gin Thr Pro Leu Val Thr Leu Phe Lys Asn 245250255 Ala lle lle Lys Asn Ala Tyr Lys
Lys Gly Glu 260265 <210> 71 <211> 412 <212> PRT <213> Homo sapiens <400> 71 Met Ala Pro Pro
Ser Val Phe Ala Glu Val Pro Gin Ala Gin Pro Val 151015 Leu val Phe Lys Leu Thr Ala Asp Phe Arg
Glu Asp Pro Asp Pro A 02530 EY 23 AKX ERFESTEDRF@IT AT Arg Thr Asp Asp Cys His Pro

35404 Trpaval beprBravahValdas Ly Yl GlithGipsl yedleaNa Asn £sp HRB560 Asn Ser Leu Asn His
Glu Tyr Leu Pro lleé@u Gly Leu Ala Glu Rh& 65707580 Arg SerdZ¥s Ala Ser Arg Leu Ala Leu Gly Asp

Asp S&Y ﬁr@ﬁ@éﬁ.é‘ﬁ%@%?@yé?ﬁltﬁ@sﬁf’g’\}ﬁl & é&?\%}@?ﬂ 8etet*Ely Gly Thr Gly Ala
1001&51]@§;L&M|Ar@lde(ﬁty Aa Asp Phe hall AleAgnTrpd WsAsa1GlyddicAgn 115120125 Asn Lys Asn
Thr Pro V:

0. ?I’)éreva&SerMS%r ro %‘?ﬁ Téﬁ'Glg Asn Hjs 133(293% 40 Asn Ala yal Phe Ser Ala Ala Gly Phe
Lys é@@ II@’Arg §er¥lsyr rg %5 01 18 yl'ylylf'rgﬁsp Ala upLys ’%\r% y Leu Asp Leu GIn Gly Phe
Leu Asm 265170178 iA%smemBWSASNSAIa:ﬁrOI@IuLEheGSerRhe)mr\/arnewslis Ala Cys 180185190 Ala

His Asty R TREGLY UevAsnRro i B Gly GRUTRA v9 G LOBZ0GEIIS g Ala Ser val Vet Lys His

Arg Phe Leu Phé Big Phe Phe Asp Ser Page 53 CEN5301WORGGC CTEDSEQLIST.txt
2102&5@2®ml’§;§gyﬁ@id~@iy\pﬂe%m ?PJ Gly A5 U CﬂlPAE%gAé’WAPhSWr[B Mla

Cys Phe Arg Ala Asn Cys Glu Tyr Gln Cys Gln Pro Leu Ash Gln Thr
370 375 380
Ser Tyr Leu Cys val Cys Ala 6¢lu Gly Phe Ala Pro Ile Pro His Glu
385 390 395 400
Pro His Arg Cys GIn Met Phe Cys Asn GIn Thr Ala Cys Pro Ala Asp
405 410 415
Cys Asp Pro Asn Thr Gln Ala Ser Cys Glu Cys Pro Glu Gly Tyr Ile
420 425 430
Leu Asp Asp Gly phe Ile Cys Thr Asp Ile Asp Glu Cys Glu Asn Gly
435 440 445
Gly Phe Cys Ser Gly val Cys His Asn Leu Pro Gly Thr phe Glu Cys
450 455 460
ITe Cys Gly Pro Asp Ser Ala Leu Ala Arg His Ile Gly Thr Asp Cys
465 470 475 480
Asp Ser Gly Lys val Asp Gly Gly Asp Ser Gly Ser Gly Glu Pro Pro
485 490 495
Pro Ser Pro Thr Pro Gly Ser Thr Leu Thr Proc Pro Ala val Gly Leu
500 505 510
val His Ser Gly Leu Leu Ile Gly Ile Ser Ile Ala Ser Leu Cys Leu
515 520 525
val val Ala Leu Leu Ala Leu Leu Cys His lL.eu Arg Lys Lvs GIn Gly
530 535 540
Ala Ala Arg Ala Lys Met GTu Tyr Lys Cys Ala Ala Pro Ser tys Glu
545 550 555 560
val val Leu GIn His val Arg Thr Glu Arg Thr Pro GIn Arg Leu
565 570 575

<210> 66
<211> 99
<212> PRT
<213> Homo sapiens

<400> 66

Met Thr Ser Lys Leu Ala val Ala teu Leu Ala Ala Phe Leu Ilte Ser
1 5 10 15

Ala Ala Leu cys Glu Gly Ala val Leu Pro Arg Ser Ala Lys Glu Leu

20 25 30
Arg Cys g]n Cys Ile Lys Thr T%r Ser Lys Pro Phe His Pro Lys Phe
5 4 45
Ile Lys Glu Leu Arg val Ite Glu Ser Gly Pro His Cys Ala Asn Thr
50 55 60

Glu 1l7e rle val Lys Leu Ser Asp Gly Arg Glu Leu Cys Leu AsSp Pro

65 70 75 80
Lys Glu Asn Trp val GIn Arg val val Glu Lys Phe Leu Lys Arg Ala

85 90 95
Glu Asn ser

<210> 67
<211> 100
<212> PRT
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225230235240 lle Arg Tyr Phe Val Ser Glu Gly Phe Glu Phe Phe Cys Ala Gin Ser 245250255 Phe Ser
Lys Asn Phe Gly Leu Tyr Asn Glu Arg Val Gly Asn Leu Thr 260265270 Val Val Gly Lys Glu Pro Glu
Ser lle Leu GIn val Leu Ser GIn met 275280285 Glu Lys lle Val Arg lle Thr Trp Ser Asn Pro Pro Ala
Gin Gly Ala 290295300 Arg lle Val Ala Ser Thr Leu Ser Asn Pro Glu Leu Phe Glu Glu Trp

3053]#)%,15 20 Thr Gly ASn Val £ 7PRLNABERIARRER TARS FRA-LET-TKE met Arg Ser 325330335 Glu Leu

Arg Ald ?g ‘el GIF TG Leu Lys Thr Pro Gly Thr Trp Asn 340345350 His lle Thr Asp Gin lle Gly Met

Phe S&®he’Thr Gly Leu Asn Pro 355360365 Lys GIn Val Glu Tyr Leu val Asn Glu Lys His lle Tyr Leu

Leu BES 325378487 4et GBIy KrgMiE ASh VaY S GIFHLal THY $hPyS&ertBu Asp Tyr 385 300 395

400 Yah AdayT hn Seretievdis &y Aleg el T hysylie diQb410 <230vai2q213er199 <212> PRT <213>

Homp sa ie]ns <4 12 MeéAs r‘C \r{a? VS éﬂrg Leu Val Leu ¥4l val Leu Ser Leu Trp Pro 151015
roﬁ%'o &y Pi

Asp ll'ﬁlrj AR V%?'AI% rgycglyP o ro rsépA?é "va) Ser 02540 Bid Asp Pro Arg Ala Glu Leu

Asp 8et THeVald 8a Ley T ieArgrSet 354045 dleu Aleu la A3p This AvgrGimieu Ala Ala Gin Leu Arg

Asp Lys %ﬁg §9§5§QFP{9§A@|@\ Gly éﬁsg#l%ﬁé%gl@%ﬁﬁ?ﬂg@g fgo Iﬂf Leu Ala Met 65 70 75 80

Ser Al Gly Ala Leu GlyAlazbeu GIn Leu Pro Gly val Leu 9 %5gbeu Arg Ala Asp Leu Leu
Ser fWL@I#AkgM@%%@irPWpL@éuw@ TO0RYB1 YBI AR A leG Iy BlyTBerd@er Leu Lys Thr Leu Glu Pro
Glu L5y Gl The, 125420125 Leu G Ala Arg C8u Asp Arg Leu Leu ATg Arg Leu GIn Leu Leu met
130135140 Ser Argeu Ala Leu Pro GIn Pro Pro Pro Asp Pro Pro Ala Pro Pro 145150155160 Leu Ala
Pro Pro Ser Ser Ala Trp Gly Gly lle Arg Ala Ala His Ala 165170175

<210> 68

<211> 1474

<212> PRT

<213> Homo sapiens

<400> 68
Mit Gly Lys Asn Lgs Leu Leu His Pro Sgr Leu val Leu Leu teu Leu
1 15
val Leu Leu ;So Thr Asp Ala Ser val Ser Gly Lys Pro Gln Tyr Met
25 30 ‘
val Leu V§1 Pro Ser Leu Leu Hgs Thr Glu Thr Thr Glu Lys Gly Cys
3 4 45
val Leu Leu Ser Tyr teu Asn Glu Thr val Thr g31 Ser Ala Sser Leu
50 55
Glu Ser val Arg Gly Asn Arg Ser Leu Phe Thr Asp Leu Glu Ala Glu
65 70 75 80
Asn Asp val Leu ?%s Cys val Ala phe Ala val Pro Lys Ser Ser Ser
a0 95
Asn Glu Glu val Met Phe Leu Thr val GIn val Lys Gly Pro Thr GIn
100 105 110
Glu phe Lys Lys Arg Thr Thr val met val Lys Asnh Glu Asp Ser Leu
115 120 125
val pPhe val GIn Thr Asp Lys Ser Ile Tyr Lys Pro Gly GIn Thr val
130 135 140
Lys Phe Arg val val Ser Met Asp Glu Asn Phe His Pro Leu Asn Glu
145 150 155 160
Leu Ile Pro Leu val Tyr ITe GIn Asp Pro Lys Gly Asn Arg Ile Ala
165 170 175
GIn Trp GlIn Ser Phe GIn Leu Glu Gly Gly Leu Lys GIn Phe Ser Phe
180 185 190
Pro Leu Ser Ser Glu Pro Phe Gin Gly Ser Tyr Lys val val val Gln
195 200 205
Lys Lys Ser Gly Gly Arg Thr Glu His Pro Phe Thr val Glu Glu Phe
210 215 220
val Leu Pro Lys Phe Glu val GIn val Thr val Pro Lys ITe Ile Thr
225 230 235 240
I7e Leu Glu Glu Glu Met Asn val Ser val Cys Gly Leu Tyr Thr Tyr
245 250 255
Gly Lys Pro val Pro Gly His val Thr val Ser Ile Cys Arg Lys Tyr
260 265 270
Ser Asp Ala Ser Asp Cys His Gly Glu Asp Ser GIn Ala pPhe Cys Glu
275 280 285
Lys Phe Ser Gly GIn Leu Asn Ser His Gly Cys Phe Tyr GIn Gln val
290 295 300
Lys Thr Lys val Phe GlIn Leu Lys Arg Lys Glu Tyr Glu Met Lys Leu
305 310 315 320
His Thr Glu Ala Gln IT7e Gin G¢lu GTu Gly Thr val val Glu Leu Thr
325 330 335
Gly Arg GIn Ser Ser Glu Ile Thr Arg Thr Ile Thr Lys Leu Ser Phe
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lle Leu Gly Gly Leu His Leu Thr Leu Asp Trp Ala val Arg Gly Leu
Lys Thr Arg Leu 195 <210> 73 <211> 153 <212> PRT <213> Homo sapiens <400> 73 Met Gly Lys lle
Ser Ser Leu Pro Thr GIn Leu Phe Lys Cys Cys Phe Page 54
CEN5301wOPcTCORRECTEOSBILIST.txt 151015 Cys Asp Phe Leo Lys Val Lys Met His Thr Met Ser
Ser Ser His Leo 2%%%30 Phe TyrdE&S FIEHVPRGTCYRRECHELEEQAFRF PH&Thr Ser Ser Ala Thr Ala 354045

5 BlyAlbRIUL0 3l ARp Ma lea Gin RIRL50B5Eq¥al Cys Gly Asp Arg Gly

Gly RigGlysT
Phe Tyr Phe A&3 Lys Pro Thr Gly Tys

Asp &
1001051

G
Hsrs 1‘%%E tﬁ%qz%

K5 -€0

180185190 Leu Leu Leu

y 65 70 75 80 Ser 36éb Ser Arg Arg Ala Pro Gin Thr Gly lle Val

79 Y 8@@0@5$ﬁ@%%§@9 Cy@Adpeet! %r@?r@i@éﬁlu\’ﬁ’kﬂ §r Cys Ala Pro Leo
inAYOrhlis i Asp 115120125 Met Pro Lys

V&rBreflabyscoer

Sal

val His L

3%

2 Akg SoF vl A Ald
s Asn Ala Ser Arg GB;130135140 Ser Ala48fy Asn Lys Asn Tyr Arg Met
HE3BRT €245 Tomd Saiantalaligs

$Met Gin Leo Lys lle Met

Pro Lys LysrliysArhtemBerrglar&lysArg holQls Map Pragleedle teaheaieo Cys Gin Met lle Ser Ala
Y G|n Pro Pro Thr lle 354045 Thr Gin

Gin

Lyvs

20
oo SO o

Asp

FoArg Glu

e

€0

lu Leo
%\sGﬁLI'Ieﬁ%)gﬁﬁ) VAT 1E'6if éys Glu Ala Lys Gly Lys

Pro P PreuSes PlrbeSerTrpre5sal 15 805€hr kg Yasin iGly Thr KisuPheoAsgtlle Asp Lys Asp Pro Leo

Val THy, 849098 etbys Rre aTir Gly Thr Laq e, leyBPnce met SeGly Sy
465 470 A75 48

Ile Leu Asn Gly

Tyr
leu
Pro
val
545
Glu
Ser
Ser
Pro
Lys
625
Asp
Pro
Met
Cys
val
705
val
Glu
Glu
Ala
Ser
785
ser
Tyr
Ala
Cys
Leu

865
Glu

Leu
Leu
val
530
Leu
Asn
Leu
val
ASp
610
Asp
Cys
val
Gly
Pro
690
Gly
His
Thr
val
Phe
770
Leu
val
Leu
Phe
Ala
850
Gly

Leu

Ile
val
515
Lys
Pro
cys
Pro
Cys
595
Ala
Leu
Ile
Ser
Leu
675
GIn
Phe
val
Trp
Gly
755
Cys
Arg
Ile
Pro
Ley
835
Asn
Asn

Cys

Met
500
Lys
Ser
Thr
l.ey
Ala
580
Ala
Glu
Thr
Asn
ser
660
Lys
Leu
Tyr
Glu
Ile
740
val
Leu
Ala
Arg
LyS
820
Ala
Gly
val

Gly

Gly
485
Ala
Glin
Asp
Gly
Ala
565
Ser
Leu
Leu
Gly
Arg
645
Thr
Ala
GIn
Glu
Glu
725
Trp
Thr
Ser
Phe
Gly
805
Cys
val
Arg
Asn

Thr

Thr Leu Leu Gly

Lys Gly
Glu Asp

Tle Ala
535

Asp val

550

ASn Lys

His Ala
Arg Ala

Ser Ala
615

Phe Pro

630

His Asnh

Asn Glu
Phe Thr

Gin Tyr
695

ser Asp

710

Pro His

ASp Leu
val Pro

Glu Asp
775

Gin Pro

790

Glu Ala

Ile Arg
Pro val

Gin Thr
855

Phe Thr

870

Glu val

Gly
Met
520
Pro
I'le
val
His
val
600
Ser
Gly
val
Lys
Asn
680
Glu
val
Thr
val
ASD
760
Ala
Phe
Phe
val
Glu
840
val
val

Pro

Ile
505
Lys
val
Gly
Asp
Leu
585
ASp
Ser
Pro
Tyr
Asp
665
ser
Met
Met
Glu
val
745
Thr
Gly
Phe
Thr
Ser
825
Lys
Ser
Ser

Ser

Leu
490
val
Gly
Ala
Asp
[Leu
570
Arg
Gin
val
Leu
Ile
650
Met
Lys
His
Gly
Thr
730
val
Ile
Leu
val
Leu
810
val
Glu
Trp
Ala

val

Lys
Arg
His
Arg
ser
555
Ser
val
Ser
Tyr
Asn
635
Asn
Tyr
Ile
Gly
Arg
715
val
Asn
Thr
Gly
Glu
795
Lys
Gln
Gin
Ala
Glu

875
Pro

Lys Leu Ser Phe

Thr
Phe
Leu
540
Ala
Phe
Thr
val
Asn
620
Asp
Gly
sear
Arg
Pro
700
Gly
Arg
Ser
Glu
Ile
780
Leu
Ala
Ley
Ala
val
860
Ala

Glu
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Gly
Ser
525
Leuy
Lys
ser
Ala
Leu
605
lL.eu
Gln
Ile
Phe
Lys
685
Glu
His
LysS
Ala
Trp
765
Ser
Thr
Thr
Glu
Pro
845
Thr
Leu

His

Thr
510
Ile
Ile
Tyr
Pro
Ala
590
lL.eu
Leuy
ASp
Thr
Leu
670
Pro
Gly
Ala
Tyr
Gly
750
Lys
ser
Met
val
Ala
830
His
Pro
Glu

Gly

495
His
ser
Tyr
Asp
Ser
575
Pro
Met
Pro
Asp
Tyr
655
Glu
Lys
Leu
Arg
Phe
735
val
Ala
Thr
Pro
Leu
815
ser
Cys
Lys
Ser

Arg

0
Tyr

Gly
ITe
Ala
val
560
Glin
Gin
Lys
Giu
Glu
640
Thr
ASp
Met
Arg
Leu
720
Pro
Ala
Gly
Ala
Tyr
800
Asn
Pro
Tle
ser
Gln

8§80
Lys



100105110 Lys Ala Glu Thr Tyr Glu Gly val Tyr Gin Cys Thr Ala Arg Asn Glu 115120125 Arg Gly Ala
Ala Val Ser Asn Asn lle val Val Arg Pro Ser Arg Ser 130135140 Pro Leo Trp Thr Lys Glu Lys Leo Glu
Pro lle Thr Leo GIn Ser Gly 145150155160 Gin Ser Leo val Leo Pro Cys Arg Pro Pro lle Gly Leo Pro
Pro Pro 165170175 lle lle Phe Trp met Asp Asn Ser Phe Gin Arg Leo Pro Gin Ser Glu 180185190 Arg
Val Ser Gin Gly Leo Asn Gly AsplESd3PYWPHE SIRRASTENH QLG T 95300205 Pro Glu Asp Thr Arg Glu

Ash Tl GysaRyi Ala it Bhe A His 2A02d5ip20 s Gt e £ GLys Gin Pro lle Ser val

Lys Val lle Ser 225880235240 Val Asp Ghobeo Asn Asp Thr lle ¢da Ala Asn Leo Ser Asp Thr Glu
2452@%)125131Prgél' VIrG Iy HlaSteys (Ser St AY§ GRP ATEPFO Pl TH Ih¥aleseThr 260265270 Pro Glu Gly

Asn AIRSETABRL e Sl BILep AT S LelVpAS Rl kgD 949280287 pekkemElu Cys lle Ala Glu Gly Leo
Pro Thr P&30le lle Tyr Trp 290295300 Ala Lys Glu Asp @3¢ Met Leo Pro Lys Asn Arg Thr val Tyr Lys

p
Asn @j@sﬁb%l%%"zﬁﬁghéeélqg&é?%rq]éo”ém ﬁ?eeII% iV & &la NeLASHRSer Gly Page 55
CEN33RIWBRAF GORRECTADSHQUASTr 325330335 AN Ty 1GIR Gyadk Ala Lys Asn Ala Leu Gly
Ala lle His I—is Thr 3#0 350 lle Seréal Arrg 90 Lys Ala Ala Pro Ty®T¥p lle Thr Ala Pro Gin
355380365 Ast L efpfydl el Sef Plo™cly Gk A3b & TRPLEI IETEy8Ar§ Ala 370375380 Asn Gly Asn
H

Pro LWPGdrA@% eL8erthm beu Thr A3a Gy ved PnoyS85BHAIR540) g Glielle Ala Pro Asp Asp Pro

Ser Arg Lys ICASRGIVASP. T 405488415, 1g lle Fhe Ser P Yal Gin Glu Arg Ser Ser Ala val Tyr
Gin Cys 1010 1015 1020
Tyr Ser Thr Phe Gly Glu Arg Tyr Gly Arg Asn GIn Gly Asn Thr Trp
1025 1030 1035 1040
Lteu Thr Ala Phe val Leu Lys Thr phe Ala GIn Ala Arg Ala Tyr Ile
1045 10590 1055
Phe Ile Aasp Glu Ala His Ile Thr Gin Ala Leu Ile Trp Leu Ser Gin
1060 1065 1070
Arg GIn Lys Asp Asn Gly Cys Phe Arg Ser Ser Gly Ser Leu Leu Asn
1075 1080 1085
Asn Ala ITe Lys Gly Gly val Glu Asp Glu val Thr Leu Ser Ala Tyr
1090 1095 1100
Ile Thr ITe Ala Leu Leu Glu Ile Pro Leu Thr val thr His Pro val
1105 1110 1115 1120
val Arg Asn Ala Leu Phe Cys Leu Glu Ser Ala Trp Lys Thr Ala Gln
1125 1130 1135
Glu Gly Asp His Gly Ser His val Tyr Thr Lys Ala Leu Leu Ala Tyr
1140 1145 1150
ATa pPhe ATa Leu Ala Gy Asn GIn Asp Lys Arg Lys Glu val Leu Lys
(1155 1160 1165
Ser Leu Asn Glu Glu Ala val Lys Lys Asp Asn Ser val His Trp Glu
1170 1175 1180
Arg Pro GIn Lys Pro Lys Ala Pro val Gly His Phe Tyr GTu Pro Gln
1185 1190 1195 1200
Ala Pro Ser Ala Glu val Glu Met Thr Ser Tyr val Leu Leu Ala Tyr
1205 1210 1215
Leu Thr Ala GIn Pro Ala Pro Thr Ser Glu Asp Leu Thr Ser Ala Thr
1220 1225 1230
Asn Ile val Lys Trp ITe Thr Lys GIn Gln Asn Ala GIn Gly Gly Phe
1235 1240 1245
Ser Ser Thr GlIn Asp Thr val val Ala Leu His Ala Leu Ser Lys Tyr
1250 1255 1260
Gly Ala Ala Thr Phe Thr Arg Thr Gly Lys Ala Ala GIn val Thr Ile
1265 1270 1275 1280
Gin Ser Ser Gly Thr Phe Ser Ser Lys Phe Gln val Asp Asn Asn Ash
1285 1290 1295
Arg Leu Leu Leu GIn GIn val Ser Leu Pro Glu Leu Pro Gly Glu Tyr
1300 1305 1310
Ser Met Lys val Thr Gly Glu Gly Cys val Tyr Leu GIn Thr Ser Leu
1315 1320 1325
Lys Tyr Asn Ile Leu Pro Glu Lys Glu Glu Phe Pro Phe Ala Leu Gly
1330 1335 1340
val Gin Thr Leu Pro Gln Thr Cys Asp Glu Pro Lys Ala His Thr Ser
13453 1350 1355 1360
Phe GIn Ile Ser Leu Ser val Ser Tyr Thr Gly Ser Arg Ser Ala Ser
1365 1370 1375
Asn Met Ala Ile val Asp val Lys Met val Ser Gly Phe Ile Pro Leu
1380 1385 1390
Lys Pro Thr val Lys Met Leu Glu Arg Ser Asn His val ser Arg Thr
1395 1400 1405
Glu val Ser Ser Asn His val Leu Ile Tyr Leu Asp Lys val Ser Asn
1410 1415 1420
GIn Thr Leu Ser Leu Phe Phe Thr val Leu GIn Asp val Pro val Arg
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420425430 Asn Ala ser Asn Glu Tyr Gly Tyr Leu Leu Ala Asn Ala Phe Val Asn 435440445 Val Leu Ala
Glu Pro Pro Arg lle Leu Thr Pro Ala Asn Thr Leu Tyr 450455460 Gin Val lle Ala Asn Arg Pro Ala Leu
Leu Asp Cys Ala Phe Phe Gly 465470475480 ser Pro Leu Pro Thr lle Glu Trp Phe Lys Gly Ala Lys Gly
Ser Ala 485490495 Leu His Glu Asp lle Tyr val Leu His Glu Asn Gly Thr Leu Glu lle 500505510 Pro
Val Ala Gin Lys Asp Ser Thr, %5 TEY SPRLTOR CYSRRAICAID $5@- 5365520525 Asn Lys Leu Gly Met Ala Lys

Asn é : agdﬂ%ge,yr@lmlge}_ &sp §§Q§%§549P%zi’é’%¥yprg§)§ ¥al, L¥§n6ﬁ31°ro Glu Tyr Ala Val Val

Gin Arg Gly 5455505556613 Ser met val Ser PhesGlu Cys Lys Val Lys &s Asp His Thr Leu Ser
5655‘?85 Eeﬁ*?@\g@iﬁ\lélﬁvp@é‘ui% A%}?V%h AYg GRY LieF Pg%g PSP IGIu 580585590 Arg Phe
Thr vat A 4ys Asp His Leu Val Val Ala Asp™Val Ser Asp 59560 Asp Asp ser Gly Thr Tyr Thr Cys
Val Ala Asn Thr Thr Leu Asp Ser 610615620 val Ser Ala Ser Ala Val Leu Ser val Val Ala Pro Thr Pro
Thr Pro 625630635640 Ala Pro val Tyr Asp Val Pro Asn Pro Pro Phe Asp Leu Glu Leu Thr 645650655
Asp GdewsAsp Lys Ser Val Gin LeU Ser Trp Thr Pro Gly Asp ASp 660665670 Asn Asn Ser Pro lle
Thr Lygg.e? g lle Glu Tyr Glu Asp Ala Met 675680685 His Lys Pro Gly Leu Trp His His Gin Thr Glu
Val Seri&ly JduoGinH¥895700 Thr Thr Ala Gin Leu Lys Leu Ser Pro Tyr Val Asn Tyr Ser Phe Arg
705710715720 Val Met Ala Val Asn Ser lle Gly Lys Ser Lea Pro Ser Glu Ala Ser 725730735 Glu Gin

Tyr LR T Ala-set G RI0ASD NS A B Ty AlR,T4RZ4RFQ | Glu Gly Leu Gly Ser Glu Pro
Asp Asn Leu Val lle Thr 3rp Lys 755760765 10 15
Leu Ala Leu %gs ser Arg Pro Ala val Gly GIn Asn Cys Ser Gly Pro
25 30
Cys Arg ggs Pro Asp Glu Pro Aga Pro Arg Cys Pro Ala Gly val ser
4 45
Leu g%T Leu Asp Gly Cys g%y Cys Cys Arg val Cys Ala Lys Gln Leu
60
Gly Glu Leu Cys Thr Glu Arg Asp Pro Cys Asp Pro His Lys Gly Leu
63 70 75 80
rhe Cys His Phe g;y Ser Pro Ala Asn Arg Lys Ile Gly val Cys Thr
90 95
Ala Lys Asp Gly Ala Pro Cys Ile Phe Gly Gly Thr val Tyr Arg Ser
100 105 110
Gly Glu Ser Phe Gln Ser Ser Cys Lys Tyr Gln Cys Thr Cys Leu Asp
115 120 125
Gly Ala val Gly Cys Met Pro Leu Cys Ser Met Asp val Arg Leu Pro
130 135 140
Ser Pro Asp Cys Pro Phe Pro Arg Arg val Lys Leu Pro Gly Lys Cys
145 150 155 160
Cys Glu Glu Trp val Cys Asp Glu Pro Lys Asp GIn Thr val val Ggly
165 170 175
Pro Ala Leu Ala Ala Tyr Arg Leu Glu Asp Thr Phe Gly Pro Asp Pro
180 185 190
Thr Met Ile Arg Ala Asn Cys Leu val GIn Thr Thr Glu Trp Ser Ala
195 200 205
Cys Ser Lys Thr Cys Gly Met Gly Ile Ser Thr Arg val Thr Asn Asp
210 215 220
Asn Ala ser Cys Arg Leu Glu Lys GIn Ser Arg Leu Cys Met val Arg
225 230 235 240
Pro Cys Glu Ala Asp teu Glu Glu Asn Ile Lys Lys Gly Lys Lys Cys
245 250 255
ITe Arg Thr Pro Lys Ile Ser Lys Pro Ile Lys Phe Glu Leu Ser Gly
260 265 270
Cys Thr Ser Met Lys Thr Tyr Arg Ala Lys Phe Cys Gly val Cys Thr
275 280 285
Asp Gly Arg Cys Cys Thr Pro His Arg Thr Thr Thr Leu Pro val Glu
290 295 300
Phe Lys Cys Pro Asp Gly Glu val Met Lys Lys Asnh Met Met Phe Ile
305 310 315 320
Lys Thr Cys Ala Cys His Tyr Asn Cys Pro Gly Asp Asn Asp Ile Phe
325 330 335
Glu Ser Leu Tyr Tyr Arg Lys Met Tyr Gly Asp Met Ala
340 345

<210> 70

<211> 267

<212> PRT

<213> Homo sapiens

<400> 70
Met Pro Arg Ser Cys Cys Ser Arg Ser Gly Ala Leu Leu Leu Ala Leu
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Pro Lea Asn Gly Phe Glu Ser Asn Gly Pro Gly Leu Gin Tyr Lys Val 770775780 Ser Trp Arg Gin Lys
Asp Gly Asp Asp Glu Trp Thr Ser Val Val val 785790795800 Ala Asn val Ser Lys Tyr lle Val Ser Gly
Thr Pro Thr Phe val Pro 805810815 Tyr Leu lle Lys val Gin Ala Leu Asn Asp Met Gly Phe Ala Pro Glu
820825830 Pro Ala Val val Met Gly His Ser Gly Glu Asp Lea Pro Met Val Ala 835840845 Pro Gly Asn
Val Arg val Asn Val Val Asn Ser FHITEAYRBCEHIRRE(BERBEEE60 1 Trp Asp Pro val Pro Lea Lys Ser

le AGElyelis|LenGNSal Rage BB VG ENBFENVORE TG ORBEGTEBSEQLIST ixt 865870875880 Tyr
Tyr Tyr Trpd%s Thr Gin Ser Ser S&F Lys Arg ASn Arg 885890895 Arg His lle Glu Lys Lys lle

Arg Il r

Leu fell.P PHE (_%P %é?ll‘_y?fh}:wsgém%%@f@ (gﬁlul\}r&"ngjuP%’ GH Bl &Iu Pro Phe Ser His Tyr
Thr e Asi (3105820925 Argswal wah Ash: Glyrl ys Shye®larialy RrocAla &er Pro Asp Arg val

9309359 J PP&e[ tf\%q Ttil_)rrPrgeGI }iC;IyGYFlI APrno §er Ala Fﬁ%SSer rse%'eu Lycsﬂlle 945950955960 Val Asn
Pro P/LeLPAsp Serq_euql'h'@ﬂeu Glg 25 E’Oro';é?o%'er 9659 Q%tH@%ro Asn Gly lle Leu Thr Glu
Tyr ThrsLebel ys T yir@inddroitie 986988990 A Sas i hiddiss@tusleeus@ly o Leu Val Asp Leu Lys lle

Pro Al3,9951Q891095 A3p Lys, AL T @Qpeeﬁvgésmif%gy@?’m er Thr Arg Tyr

101010151020 Lygdhe Tyr Phe Tyr Ala &8 Thr Ser Ala Gly Ser1gly Ser GIn lle 1025 1030 1035 1040
Thr GMF(S%&ME%&I%PWNHI A W A& M8 TRA TGS goAsao Gly Ala 104510501055 Asp Val

Gly AlpGlyd T Yah GinAlaMal Asp EJ9 Arg lissSer,AsBl0q QSRLALQ lpa Thr Ala Ala Ala Ala Glu
Thr Tyr Ald®sn lle Ser Trp Glu I}?‘!ﬁ 107510801085 Glul@ly Pro Glu His Val Asn Phe Tyr Val Glu Tyr
Gly \ﬁlgAHQB@/WOQbid@”@l}@é Gly Lys Lys Arg Qgg Pro val Lys val -{)5/8
Pro Asn Gly Ala Glu Asp Glu Ser Ala Glu Ala phe Pro Leu Glu Phe
165 170 175
Lys Arg Glu Leu Thr Gly Gln Arg Leu Arg Glu Gly Asp Gly Pro Asp
180 185 190
Gly Pro Ala Asp Asp Gly Ala Gly Ala GIn Ala Asp Leu Glu His Ser
195 200 205
Leu Leu val Ala Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu
- 210 215 220
His Phe Arg Trp Gly Ser Pro Pro Lys Asp Lys Arg Tyr Gly Gly Phe
225 230 235 240
Met Thr Ser Glu Lys Ser GIn Thr Pro teu val Thr Leu Phe Lys Asn
245 250 255
Ala ITe ITe Lys Asn Ala Tyr Lys Lys Gly Glu
260 265

<210> 71

<211> 4317

<212> PRT

<213> Homo sapiens

<400> 71
Mgt Ala Pro Pro Sgr val phe Ala Glu Vg? Pro GIn Ala GTn Pro val
_ 1 15
Leu val Phe Eés Leu Thr Ala Asp Phe Arg Glu Asp Pro Asp Pro Arg
25 30
Lys val %gn Leu Gly val Gly iga Tyr Arg Thr Asp Asp Cys His Pro
45
Trp ¥81 Leu Pro val val %§s tys val Glu GIn E%S Ite Ala Asn Asp
Asn Ser Leu Asn His Glu Tyr Leu Pro Ile Leu Gly Leu Ala Glu Phe
65 70 75 80
Arg Ser Cys Ala ggr Arg Leu Ala Leu ggy Asp Asp Ser Pro Ala Leu
a5
Lys Glu Lys Arg val Gly Gly val GIn Sser Leu Gly Gly Thr Gly Ala
100 105 110
Leu Arg Ile Gly Ala Asp Phe Leu Ala Arg Trp Tyr Asn Gly Thr Asn
115 120 125
Asn Lys Asn Thr Pro val Tyr val Ser Ser Pro Thr Trp Glu Asn His
130 135 140
Asn Ala val Phe Ser Ala Ala Gly Phe Lys Asp Ile Arg Ser Tyr Arg
145 150 155 160
Tyr Trp Asp Ala Glu Lys Arg Gly Leu Asp Leu G1n Gly Phe Leu Asn
165 170 175
Asp Leu Glu Asn Ala Pro Glu phe Ser Ile val val teu His Ala Cys
180 185 190
Ala His Asn Pro Thr Gly Ile Asp Pro Thr Pro Glu GIn Trp Lys Gln
195 200 205
ITe Ala Ser val Met Lys His Arg Phe teu Phe Pro Phe Phe Asp Ser
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Ser Lys Glu Glu Trp Arg Lys Glu lle Val Asn Gly Ser Arg Ser Phe 1105 1110 1115 1120 Phe Gly Lea
Lys Gly Lea Met Pro Gly Thr Ala Tyr Lys Val Arg Val 112511301135 Gly Ala Val Gly Asp
Ser Gly Phe Val Ser Ser Glu Asp Val Phe Glu 114011451150 Thr Gly Pro Ala met Ala Ser Arg Gin val
Asp lle Ala Thr Gin Gly 115511601165 Trp Phe lle Gly Leu Met Cys Ala val Ala Leu Lea lle Lea lle Lea
1170117%]1%80 Lea lle Val Cys ﬂ@A‘ﬂQ%ﬂ@Wﬁ}%ﬁ@l@@Twsﬂyr Pro val 1185 1190 1195 1200

: 2 .
Lys Gith Ly5rGl A Alandlis Alaghspdrio Ghi lle.Gin P %%,yﬁza Trp ala 120512101215 Glu Asp
Asp @} Thr Phe Gly Glu Ty23®er Asp Ala Glu Asp 2315 Lys 12 01225153(2@0 Leu Lys Lys Gly Ser

Arg FHEPESEY A %ré‘j{'!h??falq_% ¢ £ha Gho4 GIG%sﬁ@eg%éﬁsp Ser Leu Val Asp Tyr
Gly GheGlyValAsislyHe 8032661 260 GinPie Asy GlanAsp/GlySekel g He Gly Gin Tyr Ser Gly Lys
Lys 1265 1270 127253280 Glu Lys Glu Pd$Ala Glu Gly Asn Glu 8ér Ser Glu Ala Pro Ser Pro
12851290 9§§§a|L)(§nG h Rige ALh &l PHe VAl 1300 @145y 5 £19 88%212> PRT <213> Homo

sapiesis 4003 765 Glu keg Asp ‘%EMM@M:GMAI&@%M@WGM @la Rta Trp Thr 151015 Trp Thr
Gly Lea lle Phe Ala Alale e Lea lea Ser Val 2530 Tyr Ser Ala Ala Lea Thr Lea Lea

Met \dak meAl‘r?Si&"‘Lgae%2,'1%?5‘%88’"5?5&5&% ﬁ%ﬁ%%&ggﬁéﬁf‘ré%musnxt 354045 Thr
Arg Ghr GljyArgPaGihyEhTBeMetarAspiFyr Aty Adn Vel LBar508660 GisePro His Ala 65 <210> 76

3 . .
<211485.521 EﬁT@léauHemoAaap@@ 4097, 76 Met, Ao kys B Alg Pro Gin Ser Glu Met Al
Pro Ala GI){ Val Se34b1015 Lea Arg Ala Bhr lle Lea Cys Lea Leassla Trp Ala Gly Lea Ala Ala

His Ile Thr Asp Gln ITe Gly Met Phe Ser Phe Thr Gly Leu Ash Pro
355 360 365
Lys GIn val Glu Tyr Leu val Asn Glu Lys His Ile Tyr Leu Leu Pro
370 375 380
Ser Gly Arg Ile Asn val Ser Gly Leu Thr Thr Lys Asn Leu Asp Tyr
385 390 395 400
val Ala Thr Ser Ile His Glu Ala val Thr Lys 1le
405 410

<210> 72

<211> 199

<212> PRT

<213> Homo sapiens

<400> 72
Mit Asn Cys val Cys Arg Leu val Leu V81 val Leu Ser Leu Trp Pro
5 1 15
Asp Thr Ala gg? Ala pro Gly Pro Sro Pro Gly Pro Pro Arg val Ser
5 30
Pro Asp ggo Arg Ala Glu Leu Asp Ser Thr val Leu Leu Thr Arg Ser
40 45
Leu Leu Ala Asp Thr Arg ggn teu Ala Ala GIn Leu Arg Asp Lys Phe
50 60
Pro Ala Asp Gly Asp His Asnh Leu Asp Ser Leu Pro Thr Leu Ala Met
65 70 75 80
Ser Ala Gly Ala geu Gly Ala Leu GIn Leu Pro Gly val Leu Thr Arg
5 90 95
Leu Arg Ala Asp Leu Leu Ser Tyr Leu Arg His val Gin Trp Leu Arg
100 105 110
Arg Ala Gly Gly Ser Ser Leu Lys Thr Leu Glu Pro Glu Leu Gly Thr
115 120 125
Leu GIn Ala Arg Leu Asp Arg Leu Leu Arg Arg Leu Gln Leu Leu Met
130 135 140
Ser Arg Leu Ala Leu Pro Gin Pro Pro Pro Asp Pro Pro Ala Pro Pro
145 150 155 160
Leu Ala Pro Pro Ser Ser Ala Trp Gly Gly ITe Arg Ala Ala His Ala
165 170 175
ITe Leu Gly Gly Leu His Leu Thr Leu Asp Trp Ala val Arg Gly Leu
180 185 190
Leu Leu igg Lys Thr Arg Leu

<210> 73

<211> 153

<212> PRT

<213> Homo sapiens

<400> 73
Met Gly Lys Ile Ser Ser Leu Pro Thr GlIn Leu Phe Lys Cys Cys Phe
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202530 Gly Asp Arg val Tyr lle His Pro Phe His Leu Val lle His Asn Glu 354045 Ser Thr Cys Glu Gin
Lea Ala Lys Ala Asn Ala Gly Lys Pro Lys Asp 505560 Pro Thr Phe lle Pro Ala Pro lle Gin Ala Lys Thr
Ser Pro Val Asp 65 70 75 80 Glu Lys Ala Leu Gin Asp Gin Lea Val Lea Val Ala Ala Lys Leta Asp

859095 Thr Glu Asp Lys Lea Arg Ala Ala met Val Gly Met Lea Ala Asn Phe 100105110 Lea Gly Phe
Arg lle, Tyr Gly Met His Ser Glu LeENTPREhp

Ala Vi) P ST hrekeayAla 130335440 Set

Gin Pr
22528

Thr Tyr Val.His Ph
MﬁeAgwAgﬁrz

Trp Va

PHe Vall 210215220

355485

<210> 74

<211> 1304
2> PRT
3> Homo sapiens

<21
<21

<400>

Met
i

val
Pro
Thr
val
65

Thr
Met
LYS
Arg
Pro
145
GIn
Ile
Arg
Pro
Thr
225
val
Phe
Pro
Ser
Ala

305
Phe

Gin
Pro
Leu
Gin
50

Ile
Arg
Lys
Ala
Gly
130
Leu
Ser
Ile
va'l
Glu
210
GIn
ASp
Tyr
Glu
Leu
290
Lys

Glu

74

Leu
Leu
Asp
35

Gin
GIn
ASh
Pro
Gclu
115
Ala
Trp
Leu
Phe
ser
195
ASp
Thr
Glu
Gly
Gly
275
Glu
Glu

Lys

SR

er Th

Lys
Ile
20

Pro
Ser
Cys
Gly
Gly
100
Thr
Ala
Thr
val
Trp
180
GlIn
Thr
iie
Leu
Ala
260
Asn
Cys
Asp

Thr

Ile
5
Leu
Lys
Pro
Glu
Thr

85

Thr
Tyr
val
Lys
Leu
165
Met
Gly
Arg
Gln
Asn
245
Lys
Ala
Ile
Gly

Leu

Met
Phe
Leu
Lys
Ala
70

His
Gly
Glu
Ser
Glu
150
Pro
Asp
Leu
Glu
Gln
230
ASp
Ser
Ser
Ala
Met

310
Gln

s Me

Pro
Leu
Leu
ASp
55

Lys
Phe
Thr
Gly
Asn
135
Lys
Cys
Asn
Asn
AsSp
215
Lys
Thr
Ser
Asn
Glu
295
Leu

ITe

OR8FEIETL IS H iE‘%GIby

t %,75%52?3J
rSér er
3053%5‘:9267}?i$9’$p5$er901310 AeGiarAsplAsndPhéaSerValrghe Ginrval Rp Phe 325330335 Thr Glu
Ser AlecCys,EpeLen eddle @ndriodd Tvx Ala Sey Ase 246345350, _
Phe Gin GBOAsh Ser Lea Ash T3 855360365 Met Lysias Lea Ser Pro Arg Thr lle His Lea Thr met
Pro GRLLElA3TOB7E88EYS ASh Tyr Arg Met

LyS
Cys
Glu
40

Tyr
Gly
Asp
Ley
val
120
Asn
Leu
Arg
Ser
Gly
200
Tyr
Gln
Ile
Arg
LYS
280
Gly
Pro

Ite

Lys
Glin
25

Asp
Ile
LYS
Ile
Ile
105
Tyr
Ile
Glu
Pro
Phe
185
Asp
Ile
Pro
Ala
Gliu
265
Glu
Leu
LyS

His

Lys
10

Met
Leu
Ile
Pro

Asp
S0

Ile

GIn
val

Pro
Pro
170
GIn
Leu
Cys
Ile
Ala
250
Arg
Glu
Pro
Asn

val

s Gly P
IQ/P)((ffltPJr%/'i\/l%i’?.e?a}_&eprr&I)I/‘{i‘\7‘|et Gly Thr Phe Gin

Arg
Ile
val
Asp
Pro
75

LyS
Asn
Cys
val
Ile
155
Ile
Arg
Tyr
Tyr
Ser
235
Asn
Pro
Leu
Thr
Arg
315
ser

Ala Thr val Lea Ser Pro Thr

TWJtng,G%AlgéTe%ﬁsQ@is Thr Ala Asp Arg Lea
Gin Ala 1451501532860 Ile Leu Gly val PrasTrp Lys Asp Lys AsnX0ys Thr Ser Arg Lea Asp 165170175

Ala HiB9LJ¥ V/aﬁ_‘éé‘@er’-ﬂ'i‘a{ﬁa%‘fnﬁl‘é W AN LE6 L2V BS54 Ala Gin Gly Arg Ala Asp
Ser GinyAbadSu l.eehkegebieaySeg Thhinval 4052002051Vt Sy i¥al Bhe;Threfla Pro Gly Lea His Lea Lys

1! In>Gly Lea Ala Lea Tyr Téf# Pro Val Val Lea Pro Arg Ser Lea Asp
Phe>Pht GlSpea A8p'Val A5 ARS C%f

LYEIe s Rt g BReSitet Gin 245250255 Ala Val

Thr GlyrTept =t hrrGlw Gy BerireadVietiGly dlla See Wal126026607 @Asymer Thr Leu Ala Phe Asn
e Ser. Le¥PLea Ala Glu Pro Gin Glu Phe

Lau
ser
Gin
Pro
60

Pro
Asp
Ile
Thr
Arg
140
Thr
Gly
Leu
Phe
Ala
220
val
l.eu
Pro
Arg
Pro
300
Thr

Glu
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Ser
Ala
Pro
45

Arg
Sap
Pro
Met
Ala
125
Pro
l.eu
Leu
Pro
Ser
205
Arg
Lys
Ser
Thr
Gly
285
Ile
val

Ala

Ala
Ley
30

Pro
Glu
Phe
Ley
ser
110
Arg
Ser
Gin
Pro
Gln
190
Asn
Phe
val
Asp
Phe
270
Asn
Ile
Tyr

Asp

Gly
15

Glu
Thr
Asn
ser
va'l
Glu
Asn
Arg
Ser
Pro
175
Ser
val
Asn
Ile
Thr
255
Leu
val
Tyr
Lys

Ser

Arg
val
Ile
Ile
Trp
80

Thr
Gly
Glu
Ser
Gly
160
Pro
Glu
Leu
His
ser
240
Glu
Thr
Leu
Trp
Asn

320
Gly

p Lys Val Glu Gly Lea Thr



Val Lea Gin Gly Ser Tyr Asp Lea Gin Asp Lea Lea Ala Gin Ala Glu 385390395400 Lea Pro Ala lle Lea
His Thr Glu Lea Asn Lea Gin Lys Lea Ser ASn 405410415 Asp Arg lle Arg val Gly Glu val Lea Asn Ser
lle Phe Phe Glu Lea 420425430 Glu Ala Asp Glu Arg Glu Pro Thr Glu Ser Thr Gin Gin Lea Asn Lys
Page 58 CEN5301wOPCTCORRECTEDSEQLIST.txt 435440445 Pro Glu Val Leu Glu val Thr Leu
Asn Arg Pro Phe Leu Phe Ala VA2SG438380 TRAESHEORFS&SAlL Thr Ala Leu His Phe Leu Gly Arg

Val A3 As)A684E0 475 450 P kensier Eht AR 485 52197 7 1,72542 133 <212> PRT <213> Homo
sapiens <400> 77 deét Val Asp Ala Phe La4sGly Thr Trp Lys LewsMal Asp Ser Lys Asn 151015 Phe

Asp A3p PGF %@ LAe9s &P ey él@\?a%%ﬁy%ﬁeﬁ({é T Al§ G265 9 Ma Ser met Thr Lys Pro Thr
L

3
Thr lleshe Glu ks Asn &y Asp 30404vulla e TThrrheu kys Y His Seg ThrPhe Lys Asn Thr Glu lle
Ser 5055680%he Lfs Leu GIQ/ vaB&Glu Phe Asp Glu Thr 33® Ala ASf Asp Arg Lys 65 70 75 80 Val Lys

Ser g5l ThAt RSBy iGH 1R £a§ \?SJHFEQ.@@EGW@S@%’Q@ svﬂp%gp Gly GIn Glu Thr Thr Lea
val Arg Gl leel desAs predy A0 18H 18 bl ysr eudla keu Tardspudiyr kg GhrThr Ala Val Cys Thr Arg

Thr 115120125 Ty, GIL%%—. S u’.ﬁI]aé 0 <2104198 <211> 212 <212#PRT <213> Homo sapiens
<40(J)1i15$8%r?1eet%§n§§5r 5;(ev er Thr :I?'u %PE%FG??'"P%O% Q/éﬁ&laz?&e(i brY8a 151015 Gly Leu Lea Lea

Val LWMH)&AE@N&SPh@P@W&EF’mH%I Pro Reo 2—’0353@1’6% ?IMspaSeAerys Asp Val Ala Ala Pro His
AIg(%HﬁFthL a Eﬁu Pro Pro Arg Ile Leu Thr Pro Ala Asn Thr Leu Tyr
450 455 460
Gln val Ile Ala Asn Arg Pro Ala Leu Leu Asp Cys Ala Phe pPhe Gly
465 470 475 480
Ser Pro Leu Pro Thr Ile Glu Trp Phe Lys Gly Ala Lys Gly Ser Ala
485 490 495
Leu His Glu Asp ITe Tyr val Leu His Glu Asn Gly Thr Leu Glu Ile
500 505 510
Pro val Ala GIn Lys Asp Ser Thr Gly Thr Tyr Thr Cys val Ala Arg
515 520 525
Lys Leu Gly Met Ala Lys Asn Glu val His Leu Glu Ile Lys Asp
530 535 540
Pro Thr Trp I1e val Lys Gln Pro Glu Tyr Ala val val Gin Arg Gly
545 350 555 560
Ser Met val Ser Phe Glu Cys Lys val Lys His Asp His Thr Leu Ser
565 570 575
Leu Thr val Leu Trp Leu Lys Asp Asn Arg Glu Leu Pro Ser Asp Glu
580 585 590
Arg phe Thr val Asp Lys Asp His Leu val val Ala Asp val Ser Asp
595 600 605
Asp Asp Ser Gly Thr Tyr Thr Cys val Ala Asn Thr Thr Leu Asp Ser
610 615 620
val ser Ala Ser Ala val Leu %er val val Ala pro Thr Pro Thr Pro
625 630 635 640
Ala Pro val Tyr Asp val Pro Asn Pro Pro Phe Asp Leu Glu Leu Thr
645 650 655
Asp Gin Leu Asp Lys Ser val GIn Leu Ser Trp Thr Pro Gly Asp Asp
660 665 670
Asn Asn Ser Pro Ile Thr Lys phe Ile Ile Glu Tyr Glu Asp Ala Met
675 680 685
His Lys Pro Gly Leu Trp His His Gin Thr Glu val Ser Gly Thr Gln
690 695 700
Thr Thr Ala GIn Leu Lys Leu Ser Pro Tyr val Asn Tyr Ser Phe Arg
705 710 715 720
val Met Ala val Asn Ser Ile Gly Lys Ser Leu Pro Ser Glu Ala ser
725 730 735
Glu Gln Tyr Leu Thr Lys Ala Ser Glu Pro Asp Lys Asn Pro Thr Ala
740 745 750
val Glu Gly Leu Gly Ser Glu Pro Asp Asn Leu val Ile Thr Trp Lys
755 760 765
Pro Leu Asn Gly Phe Glu Ser Asn Gly Pro Gly Leu GIn Tyr Lys val
770 775 780
ser Trp Arg GIn Lys Asp Gly Asp Asp Glu Trp Thr ser val val val
785 790 795 800
Ala Asn val Ser Lys Tyr Ile val Ser Gly Thr Pro Thr Phe val Pro
805 810 815
Tyr teu ITe Lys val GIn Ala Leu Asn Asp Met Gly Phe Ala Pro Glu
820 825 830
Pro Ala val val Met Gly His Ser Gly Glu Asp Leu Pro Met val Ala
835 840 845
pro Gly Asn val Arg val Asn val val Asn Ser Thr Leu Ala Glu val
850 855 860
His Trp Asp Pro val Pro Leu Lys Ser Ile Arg Gly His Leu Gln Gly
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354045 Ser Ser Glu Arg lle Asp Lys GIn lle Arg Tyr lle Lea Asp Gly lle 505560 Ser Ala Leu Arg Lys
Glu Thr Cys Asn Lys Ser ASrl Met Cys Glu Ser 65 70 75 80 Ser Lys Glu Ala Lea Ala Glu Asn Asn Lea
Asn Leu Pro Lys Met Ala 859095 Glu Lys Asp Gly Cys Phe GIn Ser Gly Phe Asn Glu Glu Thr Cys Leu
100105110 Val Lys lle lle Thr Gly Leu Leu Glu Phe Glu Val Tyr Lea Glu Tyr 115120125 Lea GIn Asn
Arg Phe Glu Ser Ser Glu GIu GIrEAI@N@NAmTt@R@mmEBMﬁD Mat Ser Thr Lys Val Leu lle GIn Phe

Leu Lyp Lys éo‘lé/'ryﬂor*s 4§%§011§r536q9 L& Aglgrllg Thr gr Rro Pro Thr Thr Asn Ala Ser

Leu Léa 165170175 Thgdsys Lea GIn Ala GIn Asa GIn Trp Lea GIn Agpsmet hr Thr His 180185190
Leu H&'8edi Arglse é)LSy:*rY}IuIﬂ’ﬁeLEéuT nPber Sy Géy ARy Als19B200205 Lea Arg GIn Met

CENB301WPRGT BﬁﬁTépéﬁphL%Tg 240 73107, 719721 £2.154,<342> PRT <213> Homo
sapiens <4009¥® Met Gly Leu Ser Glu Trp Gin Lew2#al Leu Asn Val Trp Gly 151015 Lys val

Glu A1a% golléf‘ﬁro‘\@]yqj% By lé’J‘PIeL\A?g 2889 P&l PR@ ¥9d Gly His Pro Glu Thr Leu

Glu Layise PRn Asir LysoPEeuLisy3 45rid|%é¢emiLySP$@r Asp Gy Mgt Leyia Ala Ser Glu Asp Leu Lys
%560 His GI Ala Thr338l Leu Thr Ala Leu G‘Sg 3/ lle Leu Lys Lys 2¢8 65 70 75 80 Gly His His
GIu AR'ANE s IBFOQ%J%Q & SEHHIE NEFhT 85 685" 9s His £¥8 I Pro val Lys Tyr Leu Glu

Phe HBsS@rGlus@ys“lljeﬂ[&l@ﬁlmlle}ﬁslrrwahheu;_@m iSer tys Kis\PrecGiy Asp Phe Gly Ala Asp Ala
HSTZARCEIRANPL A5y AR B Gl b R AL LIRS e A

1005
Asn Lys Thr Arg Trp Thr Leu Lys Asn Leu Asn Phe Ser Thr Arg Tyr
1010 1015 1020
Lys Phe Tyr Phe Tyr Ala GIn Thr Ser Ala Gly Ser Gly Ser Gln Ile
1025 1030 1035 1040
Thr Glu Glu Ala val Thr Thr val Asp Glu Ala Gly Ile Leu Pro Pro
1045 1050 1055
Asp val Gly Ala Gly Lys val Gin Ala val Asn Pro Arg Ile Ser Asn
1060 1065 1070
Leu Thr Ala Ala Ala Ala Glu Thr Tyr Ala Asn Ile Ser Trp Glu Tyr
1075 1080 1085
Glu Gly Pro Glu His val Asn Phe Tyr val Glu Tyr Gly val Ala Gly
1090 1093 1100
Ser Lys Glu Glu Trp Arg Lys Glu ITe val Asn Gly Ser Arg Ser Phe
1105 1110 1115 1120
Phe Gly Leu Lys Gly Leu Met Pro Gly Thr Ala Tyr Lys val Arg val
1125 1130 1135
Gly Ala val Gly Asp Ser Gly Phe val ser ser Glu Asp val phe Glu
1140 1145 1150
Thr Gly Pro Ala Met Ala Ser Arg Gln val Asp Ile Ala Thr GIn Gly
1155 1160 1165
Trp Phe Ile Gly Leu Met Cys Ala val Ala Leu Leu ITe Leu Ile Leu
1170 1175 1180
Leu Ile val Cys Phe Ile Arg Arg Asn Lys Gly Gly Lys Tyr Pro val
1185 1190 1195 1200
Lys Glu Lys Glu Asp Ala His Ala Asp Pro Glu Ile GIn Pro Met Lys
1205 1210 1215
GTu Asp Asp G1y Thr pPhe Gly Glu Tyr Ser Asp Ala Glu Asp His Lys
1220 1225 1230
Pro Leu Lys Lys Gly Ser Arg Thr Pro Ser Asp Arg Thr val Lys Lys
1235 1240 1245
Glu Asp Ser Asp Asp Ser Leu val Asp Tyr Gly Glu Gly val Asn Gly
1250 1255 1260
GIn Phe Asn Glu Asp Gly Ser Phe Ile Gly GIn Tyr Ser Gly Lys Lys
1265 1270 1275 1280
Glu Lys Glu Pro Ala Glu Gly Asn Glu Ser Ser Glu Ala Pro Ser Pro
1285 1290 1295
val Asn Ala Met Asn Ser Phe val
1300

<210> 75

<Z211> 68

<212> PRT

<213> Homo sapiens

<400> 75
Glu Leu Asp val cys val Glu Glu Ala Glu Gly Glu Ala Pro Trp Thr
1 5 10 15
Trp Thr Gly Egu Cys Ile Phe Ala %;a Leu Phe Leu Leu Ser val Ser
30
Tyr Ser Ala Ala Leu Thr Leu Leu Met val GIn Arg Phe Leu Ser Ala
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130135140 Ser Asn Tyr Lys Glu Leu Gly Phe Gin Gly 145150 <210> 80 <211> 496 <212> PRT <213>
Homo sapiens <400> 80 Met Trp Gin lle Val Phe Phe Thr Leu Ser Cys Asp Leu Val Leta Ala 151015
Ala Ala Tyr Asn Asn Phe Arg Lys Ser Met Asp Ser lle Gly Lys Lys 202530 Gin Tyr Gin Val Gin His Gly
Ser Cys Ser Tyr Thr Phe Leu Leu Pro 354045 Glu Met Asp Asn Cys Arg Ser Ser Ser Ser Pro Tyr Val
Ser Asn Ala 505560 Val Gin Arg @wmah@m“.tmk@m‘fys gwspBer val Gin Arg Leu 65 70 75 80

Gin \ﬁlrng ﬁb\%hje E/&M %ué%lu I?né%}rf é%Lleu t LXS 8@9 |§ Leu Glu Asn Tyr lle Gin

Asp Asn I‘gle Lys Lys Glu Met Vals 'Gin A Ala¥/al Gin Asn Gin Thr Ala Val Met
lle GElNeRe#y H1S¥9@125 Thr Asn Leu Leu Asn Gin Thr Ala Glu Gin Thr Arg Lys Leu Thr Asp
130135140 Val Glu Ala Gin Val Leu Asn Gin Thr Thr Arg Leu Glu Leu Gin Leu 145150155160 Leu Glu
His Ser Leu Ser Thr Asn Lys Leu Glu Lys Gin lle Leu Asp 165170175 Gin Thr Ser Glu lle Asn Lys Leu
Gin Ag3¥ys/Bsn Ser Phe Leu Glu 180185190 Lys Lys Val Leu Ala Met Glu Asp Lys His lle Ile Gin Leu
Gin S@rﬁQS&%ﬁ)ZOS lle Lys Glu Glu Lys Asp Gin Leu Gin Val Leu Val Ser Lys Gin Asn 210215220 Ser
lle lle<Gla-GHere s @liehgs Lys lle Val Thr Ala Thr Val Asn 225230235240 Asn Ser Val Leu Gin Lys
Gin Gipyhlis Asp Leu met Glu Thr val Asn Page 60 CEN5301WOPCTCORRECTEDSEQLIST.txt
245260056 Aarykearbeanihw et Mes SersThriker Asn Ser Ala LysAspiPseThr 260265270 Val Ala
Lys G i Glu Gln lle. erII5he AugéAsp %)65 Ala %?u val PhF 27 2802853_ s Ser Gly His Thr Thr Asn Gly
lle Tyrejl"hr (Y r]I‘irl*l Eﬁe fo A a6ly s 30

Gly Asp Arg val Tyr ITe His Pgo Phe His Leu val Ile His Asn Glu
4 45
Sser Thr Cys Glu Gin Leu Ala Lys Ala Asn Ala Gly Lys Pro Lys Asp
50 55 60
Pro Thr Phe Ile Pro Ala Pro Ile GlIn Ala Lys Thr Ser Pro val Asp
65 70 75 80
Glu Lys Ala Leu ggn Asp Gln Leu val ggu val Ala Ala Lys geu ASp
5
Thr Glu Asp Lys Leu Arg Ala Ala Met val Gly Met Leu Ala Asn Phe
100 195 110
Leu Gly Phe Arg Ile Tyr Gly Met His Ser Glu Leu Trp Gly val val
115 120 125
His Gly Ala Thr val Leu Ser Pro Thr Ala val Phe Gly Thr Leu Ala
130 135 140
Ser Leu Tyr Leu Gly Ala Leu Asp His Thr Ala Asp Arg Leu Gln Ala
145 150 155 160
ITe teu Gly val Pro Trp Lys Asp Lys Asn Cys Thr Ser Arg Leu Asp
165 170 175
Ala His Lys val Leu Ser Ala Leu GIn Ala val ¢1n Gly Leu Leu val
180 i85 190
Ata GIn Gly Arg Ala Asp Ser Gin Ala GIn teu teu Leu Ser Thr val
195 200 205
val Gly val Phe Thr Ala Pro Gly Leu His Leu Lys GIn Pro Phe val
210 215 - 220
Gln Gly Leu Ala Leu Tyr Thr Pro val val Leu Pro Arg Ser Leu Asp
225 230 235 240
Phe Thr Glu Leu Asp val Ala Ala Glu Lys Ile Asp Arg phe Met Gln
245 250 255
Ala val Thr Gly Trp Lys Thr Gly Cys Ser Leu Met Gly Ala Ser val
260 265 270
Asp Ser Thr Leu Ala Phe Asn Thr Tyr val His Phe GlIn Gly Lys Met
275 280 285
Lys Gly Phe Ser Leu teu Ala Glu Pro Gin Glu Phe Trp val Asp Asn
290 295 300
Ser Thr ser val Ser val Pro Met Leu Ser Gly Met Gly Thr Phe GIn
305 310 315 320
His Trp Ser Asp Ile GIn Asp Asn Phe Ser val Thr GIn val Pro Phe
325 330 335
Thr Glu Ser Ala Cys Leu Leu Leu Ile GlIn Pro His Tyr Ala Ser Asp
340 345 350
Leu Asp Lys val Glu Gly teu Thr phe GIn GIn Asn Ser Leu Asn Trp
355 360 365
Met Lys Lys Leu Ser Pro Arg Thr Ile His Leu Thr Met Pro Gln Leu
370 375 380
val Leu GIn Gly Ser Tyr Asp Leu Gln Asp Leu Leu Ala Gln Ala Glu
385 390 395 400
Leu Pro Ala Ile Leu His Thr Glu Leu Asn Leu GIn Lys Leu Ser Asn
405 410 415
Asp Arg Ile Arg val Gly Glu val teu Asn Ser Ile pPhe Phe Glu Leu
420 425 430
Glu Ala Asp Glu Arg Glu Pro Thr Glu Ser Thr Gln Gin Leu Asn Lys
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290295300 Ser Thr Glu Glu lle Lys Ala Tyr Cys Asp Met Glu Ala Gly Gly Gly 305310315320 Gly Trp
Thr lle lle GIn Arg Arg Glu Asp Gly Ser val Asp Phe GIn 325330335 Arg Thr Trp Lys Glu Tyr Lys Val
Gly Phe Gly Asn Pro Ser Gly Glu 340345350 Tyr Trp Leu Gly Asn Glu Phe Val Ser GIn Leu Thr Asn
GIn GIn Arg 355360365 Tyr Val Leu Lys lle His Leu Lys Asp Trp Glu Gly Asn Glu Ala Tyr 370375380
Ser Leu Tyr GIIG% ;is Phe Tyr LeuCStp SEWORGTCARRECT P IYEATd- 885390395400 lle His Leu Lys Gly
I
a

Leu T GlYTREN RGNS A SAF S6ulls 403410815 Ser GIf Ri.Gly A59:ASp Phe Ser Thr Lys Asp
Gly Asp A&sI0Asp Lys 42042543@%ys lle Cys Lys Cys 860 GIn Met Leu Thr Gly Gly Trp Trp Phe Asp

4354045 AIG y§?§|¢ﬁo§%§r’ﬂ§n’-@é’u HSn REKy Mest FYY AAPYS G Argﬁ In 450455460 Asn Thr
Asn lpys Rhe Aty Glyrllglays Trp Tyr Tyr Trp Lys Gly'Ser 465470475480 Gly Tyr Ser Leu Lys Ala Thr
Thr Met Met lle Arg ProtAba Asp Phe 485490495 <210> 81 <211> 477 <212> PRT <213> Homo
sapiens <400> 81 Met Lys Ser Leu Pro lle Leu Leu Leu Leu Cys Val Ala val Cys Ser 151015 Ala Tyr
Pro Leundspr Gly Ala Ala Arg Gly Glu Asp Thr Ser Met Asn 202530 Leu val GIn Lys Tyr Leu Glu Asn

Tyr Tj% Sp 39?11 Lys Lys Asp Val 354045 Lys GIn Phe Val Arg Arg Lys Asp Ser Gly Pro Val Val Lys
Lys lle frgatsidddet Gin Lys Phe Leu Gly Leu Glu Val Thr Gly Lys Leu Asp 65 70 75 80 Ser

Asp Thr Leu Glu Val Met Arg Lys Pro Arg Cys Gly Val Pro Asp 859095 Val Gly His Phe Arg Thr Phe

Pro GG i Lys.Tp Ao Lvs Thy 199108410 s Ley T, Tyt &40 lievalsn Tyr Thr Pro Asp Leu
Pro Lys Asp 115120125%Ala Val ASp Ser Ala al Glu Lys Ala Leu Lyg®/al Trp Glu Glu Val 130135140
Phe Asp Asp g%r Met Lys Ser Leu ggy val Gly Phe Ala Thr Arg Gln
30
val Ala ggr Met Thr Lys Pro Tgr Thr Ile Ile Glu Lys Asn Gly Asp
4 45
ite IS_SU Thr Leu Lys Thr His Ser Thr phe Lys Asn Thr Glu Ile Ser
55 60
Phe Lys Leu Gly val Glu Phe Asp Glu Thr Thr Ala Asp Asp Arg Lys
65 70 75 80
val Lys Ser Ile ggT Thr Leu Asp Gly géy Lys Leu val His teu GlIn
93
Lys Trp Asp Gly GIn Glu Thr Thr Leu val Arg Glu Leu Ile Asp Gly
100 ‘ 105 110
Lys Leu ITe Leu Thr Leu Thr His Gly Thr Ala val Cys Thr arg Thr
115 120 125
Tyr GIu Lys Gliu Ala
130

<210> 78

<211> 212

<212> PRT

<213> Homo sapiens

<400> 78
Met Asn Ser Phe Ser Thr Ser Ala Phe Géy Pro val Ala Phe Ser Leu
1 5 1 15
Gly Leu Leu Egu val Leu Pro Ala Ala Phe Pro Ala Pro val Pro Pro
25 30
Gly Glu égp Ser Lys Asp val ﬁéa Ala Pro His Arg Gln Pro Leu Thr
45
ser ggr Glu Arg Ile Asp %gs Gin Ile Arg Tyr ége Leu Asp Gly 1le
Ser Ala Leu Arg Lys Glu Thr Cys Asn Lys Ser Asn Met Cys Glu Ser
65 70 75 80
Ser Lys Glu Ala geu Ala Glu Asn Asn Leu Asn Leu Pro Lys Met Ala
> 90 95
Glu Lys Asp Gly Cys Phe GIn Ser Gly Phe Asn Glu Glu Thr Cys Leu
100 105 110
val Lys Ile 1le Thr Gly Leu Leu Glu Phe Glu val Tyr Leu Glu Tyr
115 120 125
Leu GIn Asn Arg Phe Glu Ser Ser Glu Glu Gln Ala Arg Ala val Gln
130 135 140
Met Ser Thr Lys val Leu ITe GIn Phe Leu GIn Lys Lys Ala Lys Asn
145 150 155 160
Leu Asp Ala Ile Thr Thr Pro Asp Pro Thr Thr Asn Ala Ser Leu Leu
165 170 175
Thr Lys Leu Gln Ala Gin Asn Gln Trp Leu Gln Asp Met Thr Thr His
180 185 120
Leu ITe Leu Arg Ser Phe Lys Glu Phe Leu GIn Ser Ser Leu Arg Ala
195 200 205
Leu Arg Gln Met
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Thr Pro Leu Thr Phe Ser Arg Leu Tyr Glu Gly Glu Ala Asp lle Met 145150155160 lle Ser Phe Ala Val
Arg Glu His Gly Asp Phe Tyr Pro Phe Asp Gly 165170175 Pro Gly Asn Val Leu Ala His Ala Tyr Ala Pro
Gly Pro Gly lle Asn 180185190 Gly Asp Ala His Phe Asp Asp Asp Glu GIn Trp Thr Lys Asp Thr Thr
195200205 Gly Thr Asn Leu Phe Leu Val Ala Ala His Glu lle Gly His Ser Leu 210215220 Gly Leu Phe
HiS Ser Ala Asn Thr Glu Ala Leu 0485 30iwPPS TERABTTRAGEBIST. txt
CENS5301$W8PCTCORRECTEDSEQLIST.txt 225230235240 His Ser Leu Thr Asp Leu Tiff Arg Phe Arg
Leu Ser Gin Asp Asp lle 245250255 Asn Gly lle Gin Ser Leu Tyr Gly Pro Pro Pro Asp Ser Pro Glu Thr
26026 gg Leu Val Pro Thr Glu Pro Val Pro Pro Glu Pro Gly Thr Pro Ala 275280285 ASn Cys Asp
Pro Ajgl du er Phe Asp Ala Val Ser Thr Leu Arg Gly 290295300 Glu lle Leu lle Phe Lys Asp Arg His
Phe ®ai#rgibye SepiswsArg 305310315320 Lys Leu Glu Pro Glu Leu His Leu lle Ser Ser Phe Trp Pro
Ser Lei} 325330335 Pro Ser Gly Val Asp Ala Ala Tyr Glu Val Thr Ser Lys Asp Leu Val 340345350 Phe

lle Phet.ys blyAsepinfhe Thrpaiate AcgnGly Asi GleMal 55360365 A1g Ala Gly Tyr Pro Arg Gly
lle HisiThr Leu Gly Phe Pro Pro Thr 37037538@val Arg Lys lle Asp Ala Ala lle Ser Asp Lys Glu Lys
Asn LyS THt'3 ?%%ﬁiaoqﬁr Pife PHeJidl &1¢ AP IS}é‘TWH’t’;S%rE@h%‘”ﬂsp Glu Lys Arg Asn
4054184 1 SenyWeat1@luRroeaGlydhetRro las Gin lig Alehelu dspyRheRraly 420425430 lle Asp Ser

Lys i Asp Adalehe.slu Gl Shellly Phe phe Tyr 435442445, Pig Phe Thr Gly Ser Ser Gin Leu
Glu Phe Agp Pro Asn Ala Lys Lys;45 0 60
His Gly Ala Thr val Leu Thr Ala teu Gly Gly Ile Leu Lys Lys Lys
65 70 75 80
Gly His His Glu éga Glu ITe Lys Pro ;eu Ala Gln ser His gia Thr
0 5
Lys His Lys ITe Pro val Lys Tyr Leu Glu Phe Ile Ser Glu Cys Ile
100 105 110
I1e G1In val Leu GIn Ser Lys His Pro Gly Asp Phe Gly Ala Asp Ala
115 120 125
GIn Gly Ala Met Asn Lys Ala Leu Glu Leu Phe Arg Lys Asp Met Ala
130 135 140
Ser Asn Tyr Lys Glu Leu Gly Phe GIn Gly
145 ‘ 150

<210> 80

<211> 496

<212> PRT

<213> Homo sapiens

<400> 80
Mit Trp Gln Ile V§1 Phe Phe Thr Leu SSr Cys Asp Leu val Leu Ala
1 15
Ala Ala Tyr égn Asn Phe Arg Lys Ser Met Asp Ser Ile g?y Lys Lys
25 0
Gln Tyr g?n val GTn His Gly Sgr Cys Ser Tyr Thr Phe Leu Leu Pro
5 4 45
Glu ggt ASp Asn Cys Arg ggr Ser Ser Ser Pro Tyr val Ser Asn Ala
60
val G1ln Arg Asp Ala Pro Leu Glu Tyr Asp Asp Ser val Gln Arg Leu
65 70 75 80
Gin val reu Glu Qén Ite Met Glu Asn Asn Thr GIn Trp Leu Met Lys
90 95
Leu Glu Asn Tyr Ile Gln Asp Asnh Met Lys Lys Glu Met val Glu Ile
100 105 110
GIn GIn Asn Ala val GIn Asn GlIn Thr Ala val Met Ile Glu Ile Gly
115 120 125
Thr Asn Leu Leu Asn GIn Thr Ala Glu GIn Thr Arg Lys Leu Thr Asp
130 135 140
val Glu Ala G1n val Leu Asn GIn Thr Thr Arg Leu Glu Leu GIn Leu
145 150 155 160
Leu Glu His Ser Leu Ser Thr Asn Lys Leu Glu Lys GIn Ile Leu Asp
1865 170 175
Gln Thr Ser Glu Ile Asn Lys Leu GIn Asp Lys Asn Ser Phe Leu Glu
180 185 190
Lys Lys val Leu Ala Met Glu Asp Lys His Ile Ile GlIn Leu GIn Ser
195 200 205
Ile Lys Glu Glu Lys Asp GlIn teu GIn val Leu val Ser Lys Gln Asn
210 215 220
Ser Ile ITe Glu Glu Leu Glu Lys Lys Ile val Thr Ala Thr val Asn
225 230 235 240
Asn Ser val Leu Gin Lys GIn Gln His Asp Leu Met Glu Thr val Asn
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Val Thr His Thr Leu Lys Ser Asn Ser Trp Leu Asn Cys 465470475 <210> 82 <211> 120 <212> PRT
<213> Homo sapiens <400> 82 Met Ala Ser His Arg Leu Leu Leu Leu Cys Leu Ala Gly Leu Val Phe
151015 Val Ser Glu Ala Gly Pro Thr Gly Thr Gly Glu Ser Lys Cys Pro Leu 202530 Met Val Lys Val Leu
Asp Ala Val Arg Gly Ser Pro Ala lle Asn val 354045 Ala Val His Val Phe Arg Lys Ala Ala Asp Asp Thr
Trp Glu Pro Phe 505560 Ala Ser@NﬁB?iWDHﬁBmR@aﬁesmyIGTubeu H|s Gly Leu Thr Thr 65 70 75 80

Clu Gl GluPhe VAl GBIy lle Tar Ly \al Cidiedon T s ﬁ 9 S5 Tyr Tro Lys Ala Leu Gy
lle Ser Pro Phe Higgslu His Ala G 265 100105110 Va Vaprhne Thr A a Asn Asp Ser 115120

<210%a83rd2a1 ﬁZQ?ZkElQﬁF’RT@é% Pltndrséapin$ 00 3 MeeAI&TBIu Lys Pro Lys Leu His Tyr

Phe psp Ala AHT Gl Arghmeh A4 S siu SerTar Ang Tea LB Lae Al AlaAla Gly Val Glu Phe Glu
Glu 2025300ys Phe lle Lys Ser 28& Glu Asp Leu Asp 3@ Leu Ar%j sn Asp Gly Page 62

cEN!%Qle&ﬂEO@WEEJTE obl&r. B 35&64@?@%&1\”&‘%& e®in NHl Pro met Val Glu lle Asp

Gly Mey LVrSp5ﬁ)556ﬂl bemv lm}r@%fg ﬁla Lk%pl-%l nsid Wadle Alg PrE lansnTyr Asn 65 70 75 80 Leu
Tyr G L)hsq IIe Lys Ala Le L&yr lle 859095 CSI@ISGI)‘_IIe Ala Asp Leu Gly Glu

Met ér aI yé‘?[ﬁo\i 5§ ei Gﬁﬁ'bﬁf‘l’.y%sé\sf) XI&1Ys Leu Ala Leu lle Lys Glu
Lys |ra/£tlﬁa;2me25d}ysm &g Fie Rha Bmﬁdarphem tyssWatlreeLysBer His Gly 130135140 Gin

Asp Y Asp Lys.Le fs’ g,Ala His Le$3145150155160 Val Glu Leu Leu Tyr Tyr
o e RN A b AR O Ry SR

Ser teu Tyr Glu H?S Phe Tyr Leu Ser Ser Glu Glu Leu Asn Tyr Arg

385 390 395 400

ITe His Leu Lys Gly Leu Thr Gly Thr Ala Gly Lys Ile Ser Ser Ile
405 410 415

Ser Gln Pro Gly Asn Asp Phe Ser Thr Lys Asp Gly Asp Asn Asp Lys

420 425 430
Cys Ile Cys Lys Cys Ser GIn Met Leu Thr Gly Gly Trp Trp Phe Asp
435 440 445
Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Tyr Tyr Pro GIn Arg Glin
450 455 460

Asn Thr Asn Lys Phe Asn Gly Ile Lys Trp Tyr Tyr Trp Lys Gly Ser

465 470 475 480

Gly Tyr Ser Leu Lys Ala Thr Thr mMet Met Ile Arg Pro Ala Asp Phe
485 490 495

<210> 81
<211> 477
<212> PRT
<213> Homo sapiens

<400> 81
Met Lys Ser Leu Pro Ile Leu Leu Leu Leu Cys val Ala val Cys ser
1 5 10 15
Ala Tyr Pro Egu Asp Gly Ala Ala %gg Gly Glu Asp Thr ggr Mel Ash
Lteu val ggn Lys Tyr Leu Glu ﬁgn Tyr Tyr Asp Leu Lgs Lys Asp val
4

Lys GIn Phe val Arg Arg Lys Asp Ser Gly Pro g81 val Lys Lys Ile
50 55

Arg Glu Met GIn Lys Phe Leu Gly Leu Glu val Thr Gly Lys Leu Asp

65 70 75 80

Ser Asp Thr Leu ggu val Met Arg Lys ggo Arg Cys Gly val Pro Asp

85
val Gly His Phe Arg Thr Phe Pro Gly Ile Pro Lys Trp Arg Lys Thr
100 105 110
His Leu Thr Tyr Arg Ile val Asn Tyr Thr Pro Asp Leu Pro Lys Asp
115 120 125

ATa val Asp Ser Ala val Glu Lys Ala Leu Lys val Trp G6Tu Glu val
13¢ 135 140

Thr Pro Leu Thr Phe Ser Arg Leu Tyr Glu Gly Giu Ala Asp Ile Met

145 150 155 160

Ile ser Phe Ala val Arg Glu His Gly Asp Phe Tyr Pro pPhe Asp Gly

165 170 175
Pro Gly Asn val Leu Ala His Ala Tyr Ala Pro Gly Pro Gly Ile Asn
180 185 190
Gly Asp Ala His Phe Asp Asp Asp Glu GIn Trp Thr Lvys Asp Thr Thr
195 200 205

Gly Thr Asn Leu Phe Leu val Ala Ala His Glu ITle Gly His Ser Leu
210 215 220

Gly teu Phe His Ser Ala Asn Thr Glu Ala Leu Met Tyr Pro Leu Tyr
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Ser Phe Pro Leu Leu Lys Ala Leu Lys Thr Arg lle Ser Asn Leu Pro 180185190 Thr Val Lys Lys Phe
Leu Gin Pro Gly Ser Pro Arg Lys Pro Pro Met 195200205 Asp Glu Lys Ser Leu Glu Glu Ala Arg Lys lle
Phe Arg Phe 210215220

CEN5301wWOPCTCORRECTEDSEQLIST. txt
225 230 235 240
His Ser bteu Thr Asp Leu Thr Arg Phe Arg Leu Ser Gln Asp Asp Ile
245 250 255
Asn Gly Ile GlIn Ser Leu Tyr Gly Pro Pro Pro Asp Ser Pro Glu Thr
260 265 270
Pro Leu val Pro Thr Glu Pro val Pro Pro Glu Pro Gly Thr Pro Ala
275 280 285
Asn Cys Asp Pro Ala Leu Ser Phe Asp Ala val Ser Thr Leu Arg Gly
290 295 300
Glu Ile Leu Ile Phe Lys Asp Arg His Phe Trp Arg Lys Ser Leu Arg
305 310 315 320
Lys Leu Glu Pro Glu Leu His Leu Ile ser Ser Phe Trp Pro Ser Leu
325 330 335
Pro Ser Gly val Asp Ala Ala Tyr Glu val Thr Ser Lys Asp Leu val
340 345 350
Phe ITe Phe Lys Gly Asn Gin Phe Trp Ala Ile Arg Gly Asn Glu val
355 360 365
Arg Ala Gly Tyr Pro Arg Gly Ile His Thr Leu Gly Phe Pro Pro Thr
370 375 380
val Arg Lys Ile Asp Ala Ala ITe Ser Asp Lys Glu Lys Asn Lys Thr
385 390 395 400
Tyr Phe Phe val Glu Asp Lys Tyr Trp Arg Phe Asp Glu Lys Arg Asn
405 410 415
Ser Met Glu Pro Gly Phe Pro Lys GIn Ile Ala Glu Asp Phe Pro Gly
420 425 430
Ile Asp ser Lys Ile Asp Ala val phe Glu Glu Phe Gly Phe Phe Tyr
435 440 445
Phe pPhe Thr Gly Ser Ser Gin Leu Glu Phe Asp Pro Asn Ala Lys Lys
450 455 460
val Thr His Thr Leu Lys Ser Asn Ser Trp Leu Asn Cys
465 470 475

<210> 82

<211> 120

<212> PRT

<213> Homo sapiens

<400> 82
Met Ala Ser His Arg Leu Leu Leu Leu Cgs Leu Ala Gly Leu val Phe
1 5 1 15
val Sser Glu Ala Gly Pro Thr Gly Thr Gly Glu Ser Lys Cys Pro Leu
20 25 30
Met val Lys val Leu Asp Ala val Arg Gly Ser Pro Ala Ile Asn val
35 40 45
Ala ggT His val Phe Arg Lys Ala Ala Asp Asp Thr Trp Glu Pro phe
55 60
Ala ser Gly Lys Thr Ser Glu Ser Gly Glu Leu His Gly Leu Thr Thr
65 70 75 80
Glu Glu Glu pPhe val Glu Gly Ile Tyr L%/S val Glu 1le Asp ghr Lys
83 9 5
Ser Tyr Trp Lys Ala Leu Gly Ile Ser Pro Phe His Glu His ala Glu
100 105 110
val val Phe Thr Ala Asn Asp Ser
115 120

<210> 83

<211> 222

<212> PRT

<213> Homo sapiens

<400> 83
Met Ala Glu Lys Pro Lys Leuy His Tyr ige Asn Ala Arg Gly Arg Met
1 5 15
Glu Ser Thr %rg Trp Leu Leu Ala g?a Ala Gly val Glu ghe Glu Glu
0 5 0
Lys Phe Tle Lys Ser Ala Glu Asp Leu Asp Lys Leu Arg Asn Asp Gly
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Tyr
teu
65

L.eu
Glu
Pro
Lys
GIn
145
val
ser
Thr

ASp

Leu
val
Tyr
Gly
Pro
Asn
130
ASp
GTu
Phe
val

Glu
210

35
Met

Gln
Gly
Ile
Glu
115
Arg
Tyr
Leu
Pro
Lys

195
Lys

Phe
Thr
Lys
Ala
100
Glu
Tyr
L.eu
Leu
lL.eu
180
Lys

Ser

Gln
Arg
Asp
85

ASp
Lys
Phe
val
Tyr
165
l.eu
Phe

Leu

Gln
Ala
70

Ile
Leu
Asp
Pro
Gly
150
Tyr
Lys
Leu

Glu
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val
55

Ile
LYsS
Gly
Ala
Ala
135
Asn
val
Ala
Gln

Glu
215

40

Pro Met val Glu

Leu
Glu
Glu
Lys
120
Phe
Lys
Glu
Leu
Pro

200
Ala

Asn
Arg
Met
105
Leuy
Glu
Leu
Glu
LyS
185
Gly
Arg

Tyr Ile
75

Ala Leu

90

Ile Leu

Ala Leu
Lys val
Ser Arg
155
Lel Asp
170
Thr Arg
Ser Pro

Lys Ile

ITe
60

Ala
Ile
Leu
Ile
leu
140
Ala
Ser
Ile
Arg

Phe
220
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Ser
Asp
Leu
Lys
125
Lys
ASD
Ser
Ser
LYS

205
Arg

Gly
Lys
Met
Pro
110
Glu
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l.eu
ASnh
190
Pro

Phe

Met
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95

val
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L.eu

Pro
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80
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Ser
Pro
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