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Abstract of the Disclosure

The invertion relates 10 novel designer ostecgenic proteing having altered affinity for a cognale
recepior, nucleic acids encoding the same, and methods of use therefor. More preferably, the novel
designer osteogenic proteins are designer BMPs and have allered affinity for a cognate BMP recaplor.
The designer BMPs demonstrate aliered biclogical characteristics and provide potential useful novel

therapeutics.
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DESIGNER OSTEOGENIC PROTEINS

The present application is a divisional application of Australian Application No. 2015202418,
which is incorporated in its entirety herein by reference.

FIELD OF THE INVENTION

This application relates to the field of osteogenic proteins, methods of making improved

osteogenic proteins, and methods of treating patients with osteogenic proteins.

BACKGROUND OF THE INVENTION

Any discussion of the prior art throughout the specification should in no way be considered as an
admission that such prior art is widely known or forms part of common general knowledge in the field.

The cystine knot cytokine superfamily is divided into subfamilies, which include, the transforming
growth factor B (TGFB) proteins, the glycoprotein hormones, the platelet-derived growth factor-like
(PDGF-like) proteins, nerve growth factors (NGF), and the differential screening-selected gene aberrative
in neuroblastoma (DAN) family (e.g., cerberus). In turn, the TGFB superfamily comprises approximately
43 members, subdivided into three subfamilies: the TGFBs, the activins and the bone
morphogenetic/growth differentiation factor proteins (BMP/GDF).

The TGF-B superfamily members contain the canonical cystine knot topology. That is, cystine
knots are the result of an unusual arrangement of six cysteine residues. The knot consists of bonds
between cysteines 1-4, cysteines 2-5, and the intervening sequence forming a ring, through which the
disulfide bond between cysteines 3-6 passes. The active forms of these proteins are homodimers or
heterodimers. In each case the monomer topology is stabilized by the cysteine knot and additional
cysteines contribute to additional intrachain bonds and/or mediate dimerization with another protein unit.
See Kingsley, 1994, Genes Dev. 8:133-146; Lander et al, 2001, Nature 409:860-921.

BMP/GDFs are the most numerous members of the TGF-B protein superfamily. The BMP/GDF
subfamily includes, but is not limited to, BMP2, BMP3 (osteogenin}, BMP3b (GDF-10), BMP4 (BMP2b}),
BMP5, BMP6, BMP7 (osteogenic protein-1 or OP1), BMP8 (OP2), BMP8B (OP3), BMP9 (GDF2),
BMP10, BMP11 (GDF11), BMP12 (GDF7), BMP13 (GDF6, CDMP2), BMP15 (GDF9), BMP16, GDF1,
GDF3, GDF5 (CDMP1; MP52), and GDF8 (myostatin}. BMPs are sometimes referred to as Osteogenic
Protein (OPs), Growth Differentiation Factors (GDFs), or Cartilage-Derived Morphogenetic Proteins



17 Mar 2017

2017200239

W

30

35

(CDMPs). BMPs are also present in other animal species. Furthermore, there is some allelic variation in
BMP sequences among different members of the human population.

BMPs are naturally expressed as pro-proteins comprising a long pro-domain, one or more
cleavage sites, and a mature domain. This pro-protein is then processed by the cellular machinery to
yield a dimeric mature BMP molecule. The pro-domain is believed to aid in the correct folding and
processing of BMPs. Furthermore, in some but not all BMPs, the pro-domain may noncovalently bind the
mature domain and may act as a chaperone, as well as an inhibitor (e.g., Thies et al., Growth Factors
18:251-9 (2001)).

BMP signal transduction is initiated when a BMP dimer binds two type | and two type I
serine/threonine kinase receptors. Type | receptors include, but are not limited to, ALK-1 (Activin
receptor-Like Kinase 1), ALK-2 (also called ActRla or ActRI), ALK-3 (also called BMPRIa), and ALK-6
(also called BMPRIb). Type Il receptors include, but are not limited to, ActRlla (also called ActRIl),
ActRllb, and BMPRII. The human genome contains 12 members of the receptor serine/threonine kinase
family, including 7 type | and 5 type Il receptors, all of which are involved in TGF-B signaling (Manning et
al., Science 298:1912-34 (2002)), the disclosures of which are hereby incorporated by reference). Thus,
there are 12 receptors and 43 superfamily members, suggesting that at least some TGF-B superfamily
members bind the same receptor(s). Following BMP binding, the type Il receptors phosphorylate the type
| receptors, the type | receptors phosphorylate members of the Smad family of transcription factors, and
the Smads translocate to the nucleus and activate the expression of a number of genes.

BMPs are among the most numerous members of TGF-B superfamily, and control a diverse set
of cellular and developmental processes, such as embryonic pattern formation and tissue specification as
well as promoting wound healing and repair processes in adult tissues. BMPs were initially isolated by
their ability to induce bone and cartilage formation. BMP signaling is inducible upon bone fracture and
related tissue injury, leading to bone regeneration and repair. BMP molecules which have altered affinity
for their receptors would have improved biological activity relative to the native proteins. Such BMPs
include proteins with increased in vivo activity and may provide potential improved therapeutics for,
among other things, tissue regeneration, repair, and the like, by providing greater or altered activity at
lower protein levels thereby providing improved protein therapeutics.

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

SUMMARY OF THE INVENTION

According to a first aspect, the present invention provides a designer BMP protein comprising an

amino acid sequence selected from the group consisting of SEQ ID NO: 70 and SEQ ID NO: 12.
According to a second aspect, the present invention provides an isolated nucleic acid molecule

comprising a nucleotide sequence encoding a designer BMP protein of the invention.
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According to a third aspect, the present invention provides a method of producing the designer
BMP protein of the invention comprising introducing a nucleic acid encoding the designer BMP protein
into a host cell, culturing the host cell under conditions where the protein is produced, and purifying the
protein.

Unless the context clearly requires otherwise, throughout the description and the claims, the
words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as opposed to an
exclusive or exhaustive sense; that is to say, in the sense of “including, but not limited to”.

The invention includes a designer BMP protein comprising at least one mutation in at least one
type | or type Il receptor binding domain, wherein the mutation confers altered binding to the type | or type
Il BMP receptor compared with the binding to the type | or type Il receptor by a corresponding wild type
BMP.

In one aspect, the protein is selected from the group consisting of BMP2, BMP4, BMP5, BMP6,
BMP7, BMP8 and BMP9.

In another aspect, the protein comprises at least one mutation within: the type Il binding domain
A; the type Il binding domain B; the type | binding domain; and any combination thereof.

The invention also includes a designer osteogenic protein comprising an amino acid sequence
comprising at least one mutation in at least one type | or type Il receptor binding domain, wherein the
mutation confers altered binding to the type | or type Il BMP receptor compared with the binding to the
type | or type Il receptor by wild type BMP2.

In one aspect, the mutation is a mutation within the type Il binding domain A wherein said
mutation is at least one mutation selected from the group consisting of a mutation at V33, P36, H39, and
F41 with respect to the sequence of SEQ ID NO:1.

In another aspect, the is a mutation within the type Il binding domain A wherein said mutation is
at least one mutation selected from the group consisting of V33I, P36K, P36R, H39A, and F41N with
respect to SEQ ID NO:1.

2a
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theresully of & novehunan privaste (NHP fibtia wedge osteoioray modsel ot 5 and 10 weeks. Flgure 184
shows images of Soweek radiographs oltgingd in s MNHP halz wedhe oslactomy modsl, Figire 188
shinws Inages of i fbulss of 4 represaniative NHPs which recsived  BMP-RBER i one Hod and WT
SMP2 i the conbralalevs! fobeal 00 gyl {250 4 dotal BMFP deliveredimb) a1 § wasks, Figurs 158

shiows wOT imagss ol the same Bmbs af 10 wisks shuswing the berge netlusss of the BMR-GER fraated

Hnibs cornparad witl the BMPreasted contralatoral imbs for sach snimal.
Figure 18, commising pangls &0, shovs @aa;:\m Hitsstraling the strength (Flaure 188, siiffnsas

{Figure 188} and callis borg volume (Figurs 18U of the BMP-BER troated fols yerss e BMPR
freated cotvivaiateral imbs,

Figure 17, comprising panely &R0 shows ratiographic imagses of he healing over fms of 3 non
Frran siat s (NBEPY Shulas treater! with BMPLGER at 0.5 mghn! and BRP-R in the conbra faters b
at 1 Amghinl using B oslciim phosphate based conent d8 & camer following the wadge defest model,

Figure 178, upper pansd, shows resuia for NHF numsibsr 1 ol aroy reated with 0.5 mpfd GER as follows)

panely 1oand 2 atow LAY faterad) snd AP {anterior-postivion) imagss, msprntively, ot the inltiad time
point pansly Jand 4 show LAT and A images, respentively, ai 2 w&\aiﬁ‘ pam’ei\ & oand & show LAT and

A dmages, respechivaly, at 4 wesks: gonels ¥ and § show LAT and AR bwages, respactively, at 8 weshs;

parisds B and 10 show LAT and &R images, resbestively, 81 7 weels) panads 1 angd 12 show LAT and AF

5

5 renperivaly, of B oweeka; Fioure 378 lover gansl, shows results foe RHP raantse 1 righl sy

yaated-adth .5 onglod BMP2 g Tollows panele T ang S ahow LAT {im‘xrai‘; arp AR ané@fimmm‘aﬁ&ria;ﬁ;ﬁ

fagey, resperh

weoeks! panels § and G ohowe LAT and &P images, rospsaiively, ot dwanhs) panede ¥ angd 5 simw été"i‘fés’.rz»ﬁ'

§

AP wnsges, respectively, gt § wwebis pangds 3 and 10 show LAT and AP imagse, feep sc\aeix at ¥
waeks! panels Thand 12 show AT el AP bpsges, respeatively, 18 ”

Sgurs

7.)"’,,,
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Ly

radivgraphin the fosulls oy KEF number ¥ an deseribed for NEP#T i Figles 134 and Flgurs 170

st the resadts for NHP number Las described for NHF S in Figurs 174,
Figas‘m T8 g 8 dia

BRIFVE and BMBS WY, The différsnces I e length of the glyesn resobied i

want ol @ stucheal rmodel showing representatisns and mm;r;.zﬁ;isﬁm of the

Srysial siraciing

Hghlighted showing that thir glysan for BMPE that Is rescived is muich knger thaty that for BMPS, This
finates hat e BAR

i gé‘;«;{:&ﬁ i more conformationally consiained than ihat of BMPS such thatmore of

3

4 BMPE are

rad in s raoisl, The hislidine doorstop residuss Ry Both RMF‘@
stabilineg the BMPE

shvean iz show by dottad inesreprasenting tha interactions of the arginine wilh the ghoan.

%;

PO Ay ‘:}Sﬁ“é?ﬁ?:‘i‘%’ mﬂ«iﬁmmmfae- aamﬁgwﬁﬁum. Alsg, e argivdres ghvoay %

Fiatre 18 1.0 cloder view of the histiding deurstop and srgivine sether of the BRMNE and BMPE
compariaon shows i Fiques 18, This imsge shows the simiiar confomrnation of the HE4 hislidine residus
of BRPE ang ey ergibvalent Histidivey of BMER both by tay nitedonrsiop position. Th image oo shinws
the RIG tetharing (via nleractions of e BUPE ghecan sueh that s glvoan iy miore righd and therefors

pon s rendoved by the melaluonpg

o the mowe Moy e less constrained ghan of BMPS such

fhat logs of T BMPS ghyoar is visualized rthis oiadel, The dagram of s model alan shovwes e sioilar

posiioning ol aeparagite NES of BMPE showdng Nulirded sachment o the glytan s the sguivalant

and similarly posiioned separaging of BMPE. The diagram gl Hoshales the poteniial adaitionad glyaen
tetheving tesraction of BMPE E110 shisen By dotted finse Between the amino ackd residue and the distal

and of the ofcan The dfferancesiin the Tengih of e ghvean renclved Is highlighled showing Bt lsas of
the datker BMPG glvoar can e resolved combpared with the lohier shaded longer givoms renlared for

BMPE indicaling thalithe &Mv}h Gvean is mare s *a*xim‘rﬂcﬁsm Ay constrained and hisy more & renderad

upeny sbuciural analysis,
Fiowre 20 i o graph showing the rexalts of an affling phoshalase ssaay g OSGE2 pres
veblasty sompering the osteogenic gotiity of BMB-Z, BMPE and BMP-6 with thelr Endobt trented
degivonsyisted Degly bovunivpants,

Figure 21 4% & diagram Hhistraling the strucheral model of BMPE showing e eation 'of e

ghvian tether s RT8 wnd Wustrsting the stabiliding irleractions betwesr Say arginine {(R18) and wutamic

sk BTN porvesponding o EIRG of MPE} residusy. The diagram shows thal B18 arwd DH0 both fam
rliple Rydimgan Borals with the thicd {(Baghnose) and ol {emgmosy) glycan sioksties: The

=

iy of M4 potantial "dowrstop™ aral aaparaging SEENEE) which prosddes the

slagramn slen shaws e
Nefirdoad stiachmentsileof the glveay

alkalive phoshialabs sy aning CRGTE ores

Flgure 22 is @ graph showing the reaulis of ar

por

myo'ikia&i& sompaning the osteoganic activity of BMP-E, with BMP-E-NR, BRMF-GER and BMPASERNR I
the gzsrwe of increasing doses of Moggin - & nalursl inhiblior of BMP-R. Ths dels derponshals that

SMBGERNR compvismg sevuenses dodved frofvoachviry was nol ohibitad by Moggin svser sl hgh
sonoerdrations. bul that RUP-GER was. sensities 3o Noggin inhibiion, - Thas, addition of sequernes

Serivad e achivin coussd RMESGER 1o hacome Mogein rocisiant (R, These resyls demonsttille that
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Stloastin s I vtro sessy, BMBLGER and BMPE, whinh ave Noggin sonsiive, heoms Nuoggin resiatant

L
Z
A
e

oy repizcarnant of e Cularmingl region of the protein with segusnces darived Bom atlivin,

Figurss B3 s @ graph showing the bone sooress detemmined by inmunohistochsvistny (MG Ry

ab eoiopie ioplants Treated with the ndficated BMP ab the specilisd dose: The data show bl e bone

forming sotivity of BMPCGER was gregtly decrensed when the C-erning seiuencs of the molende was

raplacad with.e seguence derdved from aclivin (INR L Thug: e data demonsirals thal BUMPGERS
uch less aclive than BMP-GER Inviva
Floures 3dis o graph showing he Sons sosmeas diderminad By inmunoRisebemistny (HC oy

rat-eckopis implants rested with theindizabed BUP at the specified dost The dats show that the bope

foming activity of BMBE wan greatly decrensad, e mpletely abrogated, when the &

P

semingl sagisncs of the molanuls was replaced

&
o
wr
533
L
oo
B
s
ol
411
;4‘
%
fo¥
P
4./

o sntivin (R

DETALED REQURIBTION OF THE INVENTION

Thig invention reley o “dusignss™ hane morphogensiic protadn, refirrsd B herein gs “reeigrew

BRP “designer osleogenis pratein” ant “designer protein’ The desigrer BMPy of the nvention “nay

sorressond G e aning auid sogusices o wild iypsrwrrnodified BIAF, sunh se bl nad Bimited . BMES

SMPY, BMPE, BRIPS, BMPT. BMPE, and BMPY. In pariicular embodiments, the deaigner BMPs show

]

altersd Tndng o' s ipe b andior type I BME reCeptor when omtmpared o i %‘ﬂs‘re&_;wﬂding witsd fupe
BRI I uribey esﬂbadimsﬁm the designer BMF miay be modified fo have sered  halidin,
nmuntgenicity, o0 amy pharmasokinstinharmacodiramin (PRIPDY poarameter whast comparsd] o s
corrarponding BRP.
Dufinitions

Unfess cihoraise delined hurein soivntifie and lechnicd lenma usad i connadtion wily e
present inverdio shalthave e meanings thal ave ooy Undersiood by hose of ordivary skilt iy the
art, Purbar anless otheneizg rogiarsd by conted, singuler ferrsshall nglude phuralities and plural s
shall includs the shgalar, Osnerally, nomenoislures ueed i connsalion with, and technigues of, ool and

fssue oulre, ndaculae biology, dramunchigy, rairobiclagy, - genstioy and protedy. and nucksis ackl

shamigl hybridization deswibed herein are thoss well Rnoven and sons “Mﬁiy uaad in ihe arl
The methods s fechniguey of the wresani. wverdion am gersaally performet aononding fo

meaihiods wall Bricwn inthis ot and asdesoribed i various genernal and maré spedifio rafererines hat ars

sion undsey nifenadse ndivatad, Boch rofwvennes

sitad and disousesd thrughmil By present speudi

mdude, w9, Baobrosk and Russall. Sdofectdar Clorvng, & Laborston Apvoach, Cold Buring Marbur

Press, Cald Sopring Harbor, NY {2001} Susubel et sl Comed Protoonis in Mols

Siofogy, ol Wiley

s 3 e

& Song, NY (20025 and Harlow snd Lang Anitotiess & Laboratory Manal, Cold %5;33’{?}'{}- Harbor

Laborabey Press, Goll Sprng Harbor, NY {19801, which ars Intorpavated hersin by reference. Ensynaiic

raachonk abd purdfication. {othiigues e perforvad scoording o manulfactres specificalions, @&

corvnnnly aooaraplishied fn 1he sl o o describad hersin. The nomenclatires used I corwiection wilh,

e
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P

and the latioeatory procedures and techiniguss of snalytioal chemistry, snthelic wganiy chamizg

5

B0
readicingt and pharmavettiosl chiemialry desoribed hareln arg those well Koo and cormardy used in

the arl. Slandard techmigues are teed for chenvionl synthesss, chamiodd analyses, phammacsutivel

preparation, fonmilation sod delivery, and restment of patlents.

A wad herain enchyof e following terrs has the msaning associatad with iy s section.

The arlicles "¢ and "ah e ussd hurain Soorefer o one o i more than one{le, B at lesst oned

5

of the granvnatiost E}\?\c? of fhe arficle. Byoway of exarmple, "avr element means ong slement of more

Hian ohe alameit

By this applioation, the use of "or" means “andior” univss siated othiersise.

Carveritionst nstation s wsad herain o pockay polvpeptide seguenoss the efiand ond ef &

colypepiide ssguancs 8 the ardno-larninus: he righbhand snd of @ ;Zmiy;k&;;:“lii'.‘ zEgquence i e

s

sarbod-laaminus As taed hareln, e Bvarty convivdional aining ackdy and thelr abbrsiiations Toliow
convantional usdgs.. Ses fnmunoiagr—& \s}"‘?gl"\\?bf gl Bditiony B OB Goluboand I3 RO Green Badas

P

Sinauer Assocksies, Surderiand, Mass { 00T o which B o orpormiend heveln by refersnos. As usad

=

erSiN, SRIRG acds are regreseniad by full name thergol, by the tree ialiar code qorrssponding

hareityor by e ons-delier gnde correspoiniitny theraby, a8 indicaded wy follows:

Pz

Ll Hams Thresdeter Gode Onshalier Sods
A Qa e {E' 3\{, \'\i {\S: 5 {\}

ldarie Acid e &
Lystne Lys "

k)
e
X

Argivies

&
%
o34

Tar ¥
¥5 o

At ¥
Midamdne G &
Hevine Sae 3
Thraning Thy T
Clyaing Gy G
Alaning Alg A
Vallns Yad ¥
Lauting Loy i
isulgucine i !
Meltoning Rdat &t
Prodine Fro e
Phenvislanine: Pt ¥
Teyptophan T W
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& "nonsacvalive anine scld aubaittten” I one s which an arvdre audd readdes Iy substituted by
anothar antae soid sesidos hwadng & side chal B grouy with simdine theniest sroparties (s, thargs oy

hydroghiobioiiy), In general, @ corsenalive ainine auid substitution will nol subsientially shangs

ferctionad ;.\E‘”E,‘Qﬁk}ﬁ of & profein I cases whare dew or o anine aoid senuences differ Fom sach

cither By coniservative substiutions, the percent sequencs ideniity s dagres of sirnflarlly may be adiusted

paieards 1o torradd for thie gorsarvative nabed of e substitulion. Means for maling this adiusteent are
walb-koomen o hose of sl indhe ot See, s Pearson, Mathods Mol 8l 29530031 (1oL
Ecdrplos of grotips of sming acids that bave side chaing with sivllar chominal propattias elide

@

W afiphatis side chabnas glvcine, slanine, valing, aucing, and Boleusdne; 2} st

hatio-hikrord side o

sarive and Brasenine: @) amidecontaining site chains! asparagine and gisaming 4 gromatin side
chaina: phervdalaning, Iwesihe, and ryplophan; 8 basks side chains ieine, arginihs, and Hstisire, )
goidin side chaing: sepertis ackh and glubene salds ard T silfurcondaining side chwing: ovstaine and

rasthionios. Predared corcervative aming . acids - sabsliclion groups avel selinedsucinadsolacing,

335

phanylabeine trosing, isisarginine, alaninawvaling, glutemate-asperiate, anl xparagine-ghiamine,

Afternatively: a conserativg replacoment s any changs having 8 postlive valies o the PAMERD

fegrifstibood maths disclossd ey Bonnst ob al Bofaion. 2561144 1448 {*%QPE hveln incorporatsd by
refarence. & "moderalely consereaiive” replacemand s any ohangs having 8 ronnsgative valis in the

O foesdikelhond matix

Praferred amino asd substiluions @re hose which! {17 rodiie susceptibility 1o proisolvsis, (33

reduse stiscaiibiiity o oxkdation, (3{}' altwr Birgding aa&:nity for forning p‘roiaiﬂ vonplexss, and {4} confer or

rmodify wthay ghvsicorhermical oy funclinnal propostios of sth snalogee Avsdags comprising substitiliong,

delafiony, andior inserlions gan nclude varous mudelns of 8 sequanos other than the specified peplide

senuanes: For exampls, single ormuliple aming acid gubshitulions {profarably oonservalive s aoid

5

substitvions} may b nmads in the specified sequsnos frefavably n the gortiay of he privpeptide ouiside

&

the - doraing }fmmmq ftermudscidar oodats, s, pulside of the CURs or the s Tor i:};pa H retiplw

binding sifesk & cormervaiive aving aold subiitition ahould not stbelantially change the sttotural
s:has‘acteristws i the perent sequience {8 2 aplacaenend sontan ackd should not td fo braek o Belix

that cebuess i the parend sequence, or disrgpt other vbes of secondsry shuciurs that characiedizss the

pssire‘nti sequence) Exsnpdes.of arbrscomiced polpeptids  secnndary and ia::n‘.iaw‘ shuciures are

i 5‘*‘*‘*%@ s {Oratobdon, &, WL

desanbed n Prodens, Shuctiras and Moleculs and Corpany

Sew Yook (18843 dnfrodhatinn Yo Profels Stuches (0 Branden and J. Toozs, eds., Garland Publishi

Newe Yory, YL {1881 st Thoratar of al., Natuse 384105 (1881} whith are aach e
Dy refrenve.

Thix tery Qui}'ﬁuaiwm - CSruclectidy semtames®, Tauciele el "pusleln acld molende,
"eddsle sold ssquenne’, and Toligonudentide” rafer to @ serivs of nusdectide basss {mizo cafled
“mcleotides M DA sad BRA ard mosrs sy ahain of 1wo or more nuntectides, The polynuciectides oan

be chiroeris roixhess or dedvalives or madffied versions thersol, slogle-stranded o dausbleatranded. The
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cligontinisotivle cery b extified at fhay bane molely, sugar misty, v phosphats backbons,

el imprw&s siaisé"iié‘:y of the moleuile, i hybridization paemelers, it & nudsolids segusnos iyg:‘if::aﬁ‘

vinforrnation, including the information used by sellular mach

ensyrnes. These s rolide dutibles or single-slrandad ganomis ard o Ri\i&_‘; Ay s ‘ﬂﬁkim st

genetically raniulated polynucieotide, wnd botlt sense wnd antisense polynuclestides. This ales

inchadey nuclele suids conlaining modifind heses, fiv example, thivduracl], thivglanine, angd flavourad

o coniahing casbobydiaie, 5

fathecontag of & nucleolide saquense, the v substardially wdention™ s used herin 1o rofor

& firsl puslelo ackd sey Hianos hat conipins. & sufficlent of minimiy numnber of nuclentides thal ars

foio atid soguencs such that e

Wentical o sligned nuclentides v a sogond nud

nuclaclids segisnoes ancodes & polipentids Raving conwnan uinciional acthviby, o sticade & common

afruciigl polvpeptide domalny or g comioey functionsd polipeptile aulivity,. For exemphy, nuclentids
sequsnoss hasing ot ioast aboul 8%, BO%. 919, B2%, BU%, D4%, 0%, B0, 7%, 58% o % identiily

0 & raforenos seguanes,
By “designer SMP nuslale aoils " and wanunation! sguivalants Hergin is msant nuddsic aoids that
aneade desiines BlPs,

The torme “proteln” and Tpolypeptide” ars used nferchangsably hergin, These terms referfoa

e}
y

‘;\:sath&sisﬁai shaie of ammne aclds oked togather vie peplide borsls. The terms hclude whe 0 more

#

proteing hat fnotivn sy o diswrsio wnlt, 18 single pudvpentide I e distrste funclion i iy ot and does

net raquine pesnarient or ternporary shivsical assodation with ofter polvpeptides in ondar X fam the

e e

cicrele dung am gl the lenns

.

pofypeplide” and “prdeln” may be used lerchangesbly. i the

dsorate Tonctmel unib s comprsed of Duiliiple pobaantides that phisloally assoniats with one another

o, ¥

Drotel? an Used horaim refers R othe mulliple pobvpestides that s physically cotipled and

Poecs

for farm

functioey together s the divrele Unit & profeinito be axprdsesd aoowrding trihe present invention carr e

& prodeiy harapeulic, A prvteln Barapauti B 2 proteln: that hay a hivlogical offent on & rogion i e bagdy
on wiioh {'achs of on @ region of the body on whith # romolsly agls via Parmadiales: Examplss of
protelny fapaulivs are discussed i e detall bedew
Tiovigrar BMP " as the lonvt v ased hevain, relales b o BMP protein sompsising of least ong
arane ackl muteliar cornpered to g corrssponding il fvps BRIF witout the rmudation, whersls the
Sesigner BMEF haz detsolabiy altered hinding Jor ol sast & Dos | recepior andior &t feast ong ipe ©
o

recapler compmed with the binding «ff e corasparding wild type BMF for the type | andior typs B

ressntor

By “corresponding wild type prutein® it v muaod the wile Bpe version of the designer BMP priot o

Ty iroduction of any rmx‘i&i‘éans. Fiw srnpie, B the designer BMP B & designer. BMPS, e

sorrespoding widdyns BF s wilbiype BMPE Thus, v one mivbodintent, slesigrn of & designer BMP

et &mi' nesd ot bagln with B wdid ipe BMP soguence . wherein mulalions ey, aming sl

subshtutions, deletions andiny Iserlion) arg Introdbesd inlo the wild e sequsnos.  Thersfure, the
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desipras BMP can covresponsd with @ wild tyoe BRIP, sl the wmations of e noitations can be aaid, for

RIS AT SRS ARSI NIE DR SOERL QE VR L PRATT GAERETT, SREARE A8

nslance, o ms‘ms‘pmﬁi withbe relative ooandior bereapective with e ainine anid ssquence of the wild
W corresbanding of Trefershos” BUP sequente
Thi proteing of the presant hvetition nglods fapents, deivaibes anddogs, o vatlands of e
polypaptides dessrdbad herain, and any combinationy thersaf, The ferms” Fragoent” “varlant,” “derivative®

angd Tanaiog” whanrelaning proieing of the prasent nvention Innlude any

«‘

bl which retain $t loast

seavies of s functionad properfies of he protein frorm which hwas derived.

By ihe formn Tragment ay used herein refery io & polvnoplivde and s defined 2y any dscmte

portion of | givart polipsptids that s aidaue o or charstaristie of et polvpentide, The fein a8 used

N

harein also refars S anydisg

porion of & given polypeplide 1hat roleine 8l least @ franting of the
qutivity of the filblength golypeptide. W cariain embodiments, e fraction of sctivity relaived v & least

riudny smbrimenty, the Tetion of activity setained is

0% of the ass::fs‘?xs‘ity of the fulangth robypepdide o

at loast 30%, 0%, 086, SO%, BO%. TO%. BO0% or 90% of the aalivity of the Bildangth m?«egaw e, In

cartain smbodimants, thy fraction of aciivity releined st best B U, OF%%, SR o B of the

activity of e Blldength polvoeptide. b cedlaln embodimants, he fractionT.of aativily rolained &1 o

rasee of i sty of thie Tuiergth palypeptide. Allernadi ;. the Terrg as userd havein

-,
3

et refers o any portion of a glvan polypeplide that éfm:iuﬁes a2t laast an salablighsd segusnos slemand
founst an %:h&r?.aléis.»éang-th rohvpentide.: o somne smbodirents, e seguencs elarmerd spans at least sbowt &
MR ES B0 85, 40, 48,80 of e arning ackds of S dldangth poiyma‘;s}‘;isﬁa;. Fragmanty of
proteing of he presant invertica inchide proteciviic fagpmenis, as wall as dalelion fragments.

Yarants of the proteing of the preseat invention inclde fragments as described above, and also
;:miypegxiidész with atersd amino soid seqisnoss due o sraing aoid ,s{s-bsﬁmtian.\x_\. slaletions, or inserions;
Sarasly may secur naluraily or be sorenaturally soouring,.  Novusheelly si:ss:;:wring varants ey be
proviuced vging artkoower miutagensals fschniques. Vardent proleing may comprise cwriservative o rion-
consarvaies amtpreacid substittns, deleliondor additions,

The profeing of the antion ivdlode proteing having org oF more reaiiess shamicatty derfustized

pentiden that

9

Wy raachion of o funclonat side group: Alsw rcludsd s protadns of the wandinn ave padyg

sonfain ang of mord naturally pocuming afing aolt Jarivativeg of the Ywenly standard aming aoids, For

example. Shydeoyproline may b subsiuted for proline; Shradroxvivsine may de subsiiuted for fysing:

¥

Jernathylbialiding miay be substilled for higliding: homosaring may be subsiiided foy soing, and

arpithine e be subiall

“Recaminanty exgrea&&d ,gﬁiypeptéde“.anﬁ “ratnmibingnt polypepiide® as used horeinc refer foa
prifypephde sxpragsed frum g hust ol thet Bas been rosdpuiated to sapvesy that polvpepilide. Iy oatadn

erabodinaits; the host cell s w msrmmatian ool i cortadn emborfiments, this manipulalion may conywise

oie or veors genstis modifications. Fob example, the hoet calls may be genstically modified by the

miroduction of soe of more heleralogous ganey anvoding the g:s‘mivpsg

side o b axpressed. The

heterologotss recambivantly expressed palypepiide ooy e entival or similer 1o polypeptides that wre

14
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nornally axgressed i the host oell. The hetwrolognus racomblnsntly e:x-;::‘e&sesﬁ polgepiide can alva b

Torsign b the hoat osl, s helsrologaus o polvpepiides nomally expressed it the hust el In oartain
arpbodimenis, he hetevologaus recombingntly sxpressad polypeptide is ohireris, For example, porfions

of & polypeplide fgy contain aiving adid Sagtiences et are identinalbor shilar to polvpeptides normadly

syressed iy the host cell, white other portions corilain amine sold setusnoss that dre forsign o ths Bast
call, &dditonally or sflematively, & polypaptide way sontain amioe aoid sequenes from bed oF mors
different polypeptides fat gre bolly normaliy exovreseed i the hosd cell. Furthermore, a palypepiide rasy
soritatn aodng ad Saquentes om0 or s polvpetides that are bty foraign t Bie ot ol Tn
sorme ambodiments, e host oalila gs:;ietiegii}; mdified By the activation orupreguiation of ane of worg

Caloiations. of Bomalogy o sequence deniily. hebwesn sequsnoes (he s arg ussed
interchangestdy horain) sie performsd s foliowa:, To \iwieszmtx fue porvent ontily of fwn atsirg ackl

sagusnoes, of of byo nugisls atid sequences; he segusnoess arg sligned for opiimal somparison

Bl

[RETDOSSE {iee Qo gaps can be intraduosd i ane e bath of & fiest and 8 aecond saninet acld or nuchsiy ad

segtenice o optintsl aligrment aad aothomofogols seqnentss san be disregardsd oy Somparison

of @ vefaverive sedmncr alignsd for cranpetisnn purprises
%, S0%, DO, or 100% of the length of

We raferens sequense:. ThE Imne aold residuss. o adeotides gt sorrssponding aring asdd poxitons

o ninlontide Hositiony W e comparad,. Whan & positin e firs! seqiones n oouugisd by e

same sl aoid seuudu:e oF mleotids as the coresponding posiion in the secand sequinics, then s
roleculas e identical 8 et positioh {as used horsin ol soid o ruaslelc atid dertiy® i .;L';év*ﬂerat
fo aming seidor nudisi aoid Thaaoiag®

o determitie he parcent ideridy of ey amine adid seqdonoas oF of tve nuckein adigs, Be

senuancEs are aligoed e optivoal corapRBEOn PEPoREs (8.4, a0 can be intrashiosd o the sequence of

3

& st aming acid o vuclele skl sagustve for colimal el with s sl snid oy nockels anig

{"L

segtiencel The gerent identite batvean the dwe vaquenoes fs 3 -hinalion oF the number of idendicgl

oy
N

postions sheved by the sepusncas e, % Hoemdog = of dentioal pesiinnsfotal # of posdlions 8

The determination of peroand homslogy belween . fvo somisness oan be aocomplished wsing &

s

athematizal aigoihm. A greforsd, reeviintiting exermpie ol 8 mathavadical slgonther dificed for the

compaiaon of tei seguences is the slgonthm of Rarfite et al, Prog Nalf dcad
rnilifed ay n Kavlin st al, Proo Net Acad Sol LES A 800877 (188N, Such an sigavithn Iz incorporated
e the NBLART and XBLAST programia of Allschal ot gl J 8o Bid 21880340 (1980, BLART

pieotide searchss ¢an b perfuined with the NRUABT progresn, score=100, wivdlengths

..}
Lo

BLAST grotain searchen can be pardormed with. S XBLAST program, sonressll, wondlangth=3

4]

Treobtain qgupped sligrenerds by comparisoey ploposss, Gappesd BLAST can be uliiced as deepibed in

a3

Absotad ot gl Nudlere Acids Res 253088408 (1987) Wher giffizing BLAST and Geppad BLARY
progranns, e dedault paramisiers of the respeciive programs (s, RBLAST and NELART can b used.
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Thot prrosnt identily buhwsan the fwo sequsnoss bs a function of ey nwrabsy of Heantioal positions

sharad by the ssgudnoss, tai\mg b ancount the rumber of gaps, avdd the iﬁﬁmﬁ of sach gap, whigh

nosd o be'inbrodurned o aptimal alignosnt of the fvio seguentes.

u"}& LEInNaY i JEY f:‘§ Beciancei ang i‘g sigrninadion o "“t ‘i, reant antiy {x e T e IRRCRS Ent
X 1 5
:3

e anomrnpiished wsing s mathematizal aigmitan. in one snbodinnd, the persent entity bebes

amnn alid sodusnces i delermingd dsing e Neatlsmar-Wunsceh slgorithn {Noadleman st sl J Mol

Y

Blol 4848853 (3%7 'é}'i'} which has been nom {‘Qt’*ﬁi&ﬁi inio the GAF wogrant in the HRG softwams gwkm?

{avaiable on sl gog.comy), using sither & Blossin B2 matng of & PAMZEC mrabix, and a gap werghe

&
pocg
25
a3
o

14, 13, 10, 8.8, or 4 and @ length weight of 1,23

4, B or & byl anothsr embodiost, he parost

ideriily babwaen twe nuclestide seguanten s determined using the GAF progran. i e G008

package {avalable on e interriet 8 Qogaearn ) seing @ NWSgapdna CMF roaldy and a gap wa
B3 8 0 o i avd wlengih weightof 1203, 40 5 or B0 Do Liploat st of pavarreters {and theone th&i

should be waed unfens otherpdse spsofiad) are & Blossur 8 sooring mald with & gappenalty of 12, 8

ganyaxtand penalty of 4 and @ rimsahit gap perely &

The peroend ideniily babwoan two aming aoid o nucisolids saquances oan be delermingd using
theeplgonithn of B iMyees andd W Miller (Myers sbal, Dompad Appf Slosef 1187 {15883 which has been
inporporated inlo the ALIGN program {version 204 usihg a PAMI20 waight residus 1abis, 8 gap fength
panalty of 12 end a.gep penaltvol &,

%

“ishuctonal matenal” 2y el tern v dsey hesatny, inoludes 8 publination, a recomiing, @

diagravn, orany ciher madhsre of sxprassion whish ey be used o Gunminicats the tesfuinees of the

corapored combination andior cotmposition of the amfe,m;m‘ s i kg *ar sifecting, wlleviating o 3 freating

fhe warlons diveases o slisonders revited herdin (f}g:ziganaii-y,.,{svs‘ za);;sﬁmﬁieij\;, the inshuctora madw sa‘i can
desanibs ane o mare rsthods of allevicting e dseases or Jeonders in g ool « Sasiis, e a maramad,

isfsf;:&sdéﬁg; axslaciused slswwhere havein

ortainer thal sondans the

mmmun{i anﬁfm" mn‘sg:zass&ian of ths nvention or g SNQI}SJ iﬂgs Foar with & tondaines which conlaing s

sorapound selior compiatiing,. Allernativaly e nstnictored vderialinay be shippsd sepenstely §

the oonsiner With e inlsndion that the reaipiont waes the insfruciionsl material and he t:ﬁm_pmsmi'
caoperatively,

Exoupt when nioted, the orms “pationt™ of “subjed® are used interchangsebiy and el 6
manmale stch as hircdro patients and mseebisnan prinates; as well as velerirery sublects such as
rabhify, raly, andd rofoe. and otfteranivoaly.  Praferably, patient refers fo & human.

Efaciiee smmunt”, or et

By sffachivie avdaint,” as B boms we uwsed inderchangeatiy

L

sferably 4 hurnan, radisles a

harsin, s an amount el whan adivinistered 1o & Bssue of 8 mamma

detsciable therapeutic reaponae compavad 1o the respons

D
f"?f
53
4
&
=
o=
20
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&
&
o)
o
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7
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shotgpoulit rasponss, SUch as, bul not Brdad o, inhibwlion of andfor decraased fibtosls, increasad bong
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maas o bonse density - aod the e, sen by raadiy sasessnd by s

wduding. sag suth sathods axdischssed horshy
The skiled aviisan wouldandsrstand that the s

Teolive anmant of the compaund o mnm«%ﬁun

adrainistered borel vorioy and car b roadiiy ¢ atcrmm.@d haserd wy b of facters

disease or sondition belng reatad, e stage of the dissese, the age snd benith snd inesical condition of

the mamrnal baing & "-erj, the severity of the disasss, he paioulsr coniound heing sdministerad, and

Ax usad Harein, 10 fraa medns redipgng e freguendy with which symptuns of g dis

deoveased hue dansity, fachre, fhvosiy, and the kel are sxpsviennad by 2 patisnt. The term Includes

the adimintiratiey of e compounds o agentsd he prosent vention fo grovant of defey the o
1%

bl Tether development ol e dissase, cungion, or disordsr. Treatment may by proptndaciic

4]
0

vrigtoms, complications, o blosharnionl ndiciaol g diseass, dllsviating the symplonts o arresling oy

prevant of delay dhe onsel of e diseass o oo prevent the oanifsstations of dlinical o suboinical

symploms tevest) or Pevspeule suppression ar alleviation of symiplamy affer the manffestalion of the

By the plase “si ot heradr, is rosant & orvnpeaind, g, 8 P

ackd, an antibody, and ihrt:\. ike, W?ﬁm. recogrizewand binds g specifio nlsouls, but doss nol subsiantislly
reogrize-or Dined oty molestles i 3 samples For fosianse, g BAME protsin, an antibagy o 5 pepiids
it whicht recognizes aid Dindl B Crgnate recapler (8a. o BMP e or fyoe | recodine, an
-eami‘mdy that binds with 8 ongrete antigen, and thee Biel By g sample, bl doss «(tﬁmaw“;aﬁ

racogrize-of bind other olecules it e sample. Thuy, under designatad sssay gondiions, e fad
f)is"}{ﬁﬁg malsty {eg g BMEP ora recepdar Wading fragment therend) bhuds prefarentiaily fo a partioular
tarpet imolecule and doss vot bind o signiiicant amount 10 sther cumpanents present in ¢ lest sampls

& variaty of gssay formals Mgy be tsed 1o salent an antibody that specifically bivds & muleoude of Intersat
Forewample, solidohase BLISAmmunoassay, imfnunoprsaipiation, BlAcors, FACS, Odtel and Westem
ot analvaid are amonyg mar aseaeg hat may be ueed feidentifyn BMP hat specifically readly withra

SRP rscepion, Typicslly, o specilic o selepiive rsaction will De o lrest wics baokaround sippal o nadse,

more prafarably, al laast flvadold greater thar background signat or nolss, and move Lypleally, rmore then

frally, o BMP s aaid o "spenifivally biwl” 3 BMP recaply whan

N Himes backgemnd, evan mdie sper
the squilihries dssonislion otvigtant (K} s <100 pMoroors prefevably 10 g, sven miors preferabily 513
Ul vet move preferably £ 100 ol ard most prderably £ el

The tem TR refars o the squilibnwn dissociation ponstant of & perticalar lgend-rsceplor
intersnline

"Bty il genseally, rafers 1o by sbength of e st odad oF anorvaient inleredticns

stweait & hinﬁ‘mg‘; s of @ roolcudde e, & BMP Hnanid) and s bingdivg partisd (s 3 8MP s Lo

Yype s 53 of) Unfoss indicated obanvite, as used harein, “bivaling affinity” rofars 10 nlingie binding
aﬁ‘my witeh raflevta a 1F nbwaction hedween menthers of » binding pair {ag., BAF and Hs cognate

g4
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recaplont The sfiinitooba polesgie X for its parinet ¥ tan generafly b represanded by ey dissoddation
sonstand (K}

Aty van be roessurad by coremion msthads krisen inche an, inchiling thoee devuribid hareln,

Lowaffintly B3P gonerally Bind a recanlor shovwdy and dend o dissosiate readily. whensas hgh-affinity

BMPe quneraily bind 2 receptoy faster and lemd o remain bound lorgen & varisty misthods o

rheasivng Hinding afinlty. e koowr dn the adteany of whish can be used for gvposes of the prasent
fvantion Specifio Hustrative smbodlitpents aredescribed slsswhers hsvein,

The term e, a8 used hwreln i indended o rader 1o the sesocition or on male oansiant, of

spedfie regction sale. of e forwarnd, o complesyfoming, reaction; wt»\'s%wo bvonia M

The tarmy "ke®, ax ysed hereln, is intandedt o refer to the disenciation of off rale conslant,
spaeille reacion vale, for diusouiation of an antibody from e antbodyiantigen compley, measursd in
WOl 38e .

The foren WU s used bereln, dnintended to refer o e dissoniation aonstant of & parBcider

antibody ractiony s calnuiatad by the ol

Ty worrn “algred binding” sy use! herabymenrs e dexigner BMP somiprises s differend binding
snedficly et loast a tvie brsoaotor andfor 2 type 1 receplor when compaved with the binding of g
corrssponding wikd fupe BMEP o e came e 1 andion type B reneptor.  Thie desigroe BMP may hing
with greater or lenser affinily will the recepivr coripared & e binding of the wild Ype BMP o that
recaptur, Porinstanos 8 the wild type BMP brund acevtaln Yos | receptor with @ cartadn binding aﬁi.ﬁ:iiy:
the sorresnonding desigher BMVP binds it recppior with groster o lesser affinily comparsd with the wdid
trpe BME. 8 may everi by that the deaigner BMP will spesificaly bird 3 receplor that the wild Hyps BME
ditd ol detaciably bind and vicesasvarse wiberg the desigrey B8NP will oo lorger deleoiably nd &

3

receEptor gt the wilkd tepe BMP binds. Thus, sltersd tinding encovipasses any detecialde changs Iy

Blrudivgg by desiones B o advps Loy vpe Brsceplor compared with ths Binding of et renepior by the

Sorresporiivg Wi vpe BN B vhay be that the dedigner BMP Bas a draster o assr Kes valos

»

sornpared with the kg, vedia for a corresponding wild ype BME araliur the designes S0E has 8 greater or

Ieaser Koy value oorpparad wilh e Ko valee of the corvesponding witd type BRIF such that the Kd of the

designer BUWF s groater of fesaer than the Ko of & coresponding witd typs PMIF for tha same BP

receptor,. Thus, any diffstence i & Blnding characieristic andior afinlly valus belveen & designer BMF

and @ voresronding wild tyoe BMP wre encorrpassed by the lerm “altersd hingding” ax uxad hepn
The fere “sudace plasmon resonancs”, 88 usad hereln, refers 1o an optical phenormmaram that

affowa Tor the analysis of readtime Digspecilic: iberactions Ty dadaction o alterslins By protadn

corserications wWilin & Diosensey siatd, e %}R&am;:tir;’:' waing he BiRcwre systors {Pharmasia Blosensor

sate, Bweden, and Pisoataway, M By further seooriptions, sse g Johwissody, ebab, Ao,

o~

PG {188 dadwisson & ol Sotechoioues 11 BRGA3T (IEHT) Jatinsson, st b, Jod

ey

B
R&f}r;w S353T QIREE) andndohnnson. et el Anal Booheny. 185 3883TT (1881}
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& usad verein: subsferdinlly pure” mesns an vbiect spesiie i the pradotdvant species ressd

C o & mcla basis B omors shindant than any oiber individual species 1 the mmgwsitim‘}‘ and

S
p;ﬁsfﬁra‘tziy @ substantiady purified Trartior s 8 omposition whaveln the sl species (g

. sheslgnsr

BMEL comprines al joast abmil B percetl {or w motar bawis) of s munroemole

Genetally, & substantisly purs vompostion will - cobuwiss mote Han shoit B

fhactomolecular speciss proserd i the sompokiBon, mare preferatly mors Hgn abot 65%_.. S, BEY
and B8 Most preferaily, e objent specias is puiled 1o essential havnogensity {contaminant specive

cannt be defectad it the combosiion by corventional dolection methods) wherain the sompasilion

sonzislis essenlisly of wsingle maoromoleaidar spacian

Bescriptian
Bone Muephogenetic Fratalnn (BMIBs)

TEY
3

Awstaled previonsty elseadisre Harein, BBy are mambers of the TOFB prolein s \u;}arf:»imiiy Ei

of wivch ars chamotarinel by sbbaonzervad systaine reeiduse {Larkder of g (Z2001] Nadurs, S0388IERY.

The BAMFGDE sublamifyindludes, bul s oot infled fo, BMP2 . BMP3 (osteogenin} {382, g.g.. US Palent
Mo, §ATT S08) BMBPN {GIF10] faee e, US Patent No. 8204 047}, RMP4 (RMPEY) (sen, 84, U

’33

Palant Mo, $.245 280, BMPS {see, eg., LIS Falent No, 53,384, BMPE {see, ag. US Falent No.
GOELT44). BMBT fosten 3gmsc profuiet or P Y er, ey, UR Patent No, bw S
2.0, US Palent Mo, 5 B88.878), BMPES (OB3) (see, w.g. AR
s, UR Pabent Mo, § 3587 848 ‘; BMPIR (a0, wa, US Palent No. £T03048), BMPIT{GDF MYisse a4,
US Paferd Mo, §43730 E) BMPIR L Me fom, e, US Patent oo G027 219, BMPIZ(GOFS,
GDMB2Y {ses, eg., LS Palent Mo ‘ﬁ:-f};?_ 185 BRMPS {GEFS) {wa “f} LS Palent Moo 80584,389
BRMETE (sed 80 US Patant Mo, 833083 sation No. S0040030183, BIFS
(o s, US Fateet Mo, 802847 *?}-, GRES ({COMPL MPEZ) {see, og., US Patent Na 4§§§ia&@§e@}l and
GRER frvostatind (see, o6 US Patent Mo, BR3P R

BidFs smai?iaﬁaﬁy bind thalr mgnaéa& ratantans, which inchade Type § recaptors: ALK, ALESE

{alsty coling Actfia or ActRy, ALKSS {alon culisd BMPRIa) and ALKS (alon ontfert BMPRIBY snd Type 8

recepdors; ActRils {alsn called ActR 3 AR and BPRIL The BMPraceptor Mruding infevastions have

baty studied exdensdvel and fw i:ﬁis“eaiin:g' apasiiciies of sach wild ype BMP for each type Landior type B

8.0 Mickat et sl Oytading Growtd

o
P

e
.

receptor is genea §3; Ko iy Hheart andt e shiowat dn Table

e

Fagfor Sey 300077 (3008 Helneoke st ol BME Bigd 78

TABLE §

ALK CALNE ALK 3 ALK B ATTHA AUTHR | BMPRE
SR Mo Binding | Mo Blnding | v it TR Ak +4
BhiRg No Binglng | No Bingling | hee RN +5 ok e
BTG Mo Binding | No Binding | v+ pas i et e

‘M&




ALK Y AERE CALRD ALK ALTHA ALTHB | BRMERR
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Pt

Seslgner Bone Morphogenetic Profalng with njrevsd Quteogenin Activity

This appication & based, iy pat on the yndersianding thal each BMP dimer binds I four BMP

proeRions b tvpe | renepions and two vpe i redepiors. The specificitias of aach BMP for each retsplw

\

are Roowes i the sl as shiovn abowe o Table 1 Alsy, the rendplor binding regions of waridus BPs that

¥,

v hiave bean apped g sre stowre iy Tabds 30 For
Fustante, B i vl ostatlished thatwild type BMPR gnid BRIPY bingd tepe | BMP recsplors A avd ALKS

vty high affinity snd binet type i BMIE receptors with Towse aifind

mesfiate binding of the BMP for sash reosp

o D the sther b waild typee BRIPS
and BMPT are Koown & have bind Hipe Bracaplors AR, SoBHR, snd BUMPRITwith bigh alinity bud bing

N

type {revepions with lowver aifinily hen they do o Type 1L 1 s belistad that the differing cellular responses

from the spproximately Bebethres TGFR Hy by sialing: Geough intwastion with
appraximetsly dwsive racediors is believed do He dus b sach ligand ulilizing & 's:\;:mﬂ‘&\': repariaire of
recapls with which it hinds with differing affiniies. The fyps Land 1 hinding thavasins we daseribed in

TABLE 2
BME 1 Twe lidmmaind

NG a{:‘i-zis

Type dumain B

spriney aoids

BME{SEQ D RNO 1) BRRE SEATG %100

BRI (SEQ D NOna) ERRTS RO-TE F50%
BRIPG (BEG 11 MLray FAETF ' FIoA RN
BRIES (REQ L RoAY ] ) FERT T 06

EMET SEQ D NGEY SR Y] ‘ TI0R 108178
BRPE SEG DN BHGh IF03 FOSAZB
BMPOEBEQ I N J5-38 A2-F1 FE-886

Ratizve! siming sod substivtoecio sltse ragentos Mnding of deainng’ BMPs

fe one smbodimant,. the nvention comprisss nroducing sn-amine aoid maaiios et kast ong

recepdor Binding site thereby providing albeed binding b type | and s I BAP reeplors by sesionge

BhiFs u*-:icmp,asf-d > e hinding of B crvesporling wild type BMP b thoss reveplors, That ix s wall

“y
je

koo iy e arl hal wild tepe BMPR shows @ ralalively high offingly for ype | recaptors, while wild Hype

BMPE showa n h;{‘;h affinity for type ¥ recaplivs. s further kiniwn in the st that haderodimeng of wild
type BMPE and BMES Bod da ol bps Uand Hipe 8 ra-ve;;i*‘*a with ralatively Hgh afiniy sach BMP
sppavandy providing e highar atfiity Minding ais o each neeplor. Sas Table 3, helow, The BMPZS

20
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Mataradivners are Rnower to be morg achive thal BRPL o BPS alve o 3 bumoshiroers, ivebatly i wie

%

arrd i Ve buns forrnalioryassavs, Table J§ shows an axanpds of BAP2 arud BAPA Bindirg offiritiss o

type Y ang Hscerdars,

TABLES

Tiosd

Comr | AREELALKS | AIREA | AcRIB
AT L K M) | K (nME | o (b | K (o)

BRPR 5165 847 143 42

i
Mk
=
~f
L4y
N
%

BMPE 18

BAP2S | 187 343 .59 115

Asoordinghy, s an objact of s invarlion o provdde dasigrey BMPs wilh anprovead hinding 1o

el anidion type I revsptors.  Anishone by Floure 1A and Tabls 8, each BMP vomprisss thrse bin is,sftg'

sitee thet contnibude 1o bacapiny binding. Fromo N« by C<enninug, sach BMP

i
mrding alte A s B breveptor binlivig site; and o sssond e Hreceptar binding sits f-’s A:Mma}ﬁ /0
exemplase alignment of Wikl boe BRMPZ, BNPS, BMPS, BMPE, BMFT BMPR snd BMPS s Bl
Figiere 1, the skilled arBaan ol aporaciale st there ats vedbhnown dligormants providing ha relalive

steatint in

positioning of vativus sepdne Soidy anong he mernbers of the TGBE wperlaoily. Suh sligneenty are

provided, among others, iy Intemational Pebiicalion Nos, W3 FROORSEAST {sg., Flprey 18437, Figurs

FIAL WO S00MOETSR6 (Fiawes 131 WO SOBIIB836 (Figwe 85 WD 2008118825 WD
20050135088 Figure 3} WO 200003788 (Figire AT, Risch st al, EMBO L 18 33143324 “‘Qﬁ?

{Figurs 11 US Pabeyt Spplication Publication Nex, 20070892425 (Figrs 8}, Soppe st al, Natire

G EIRETE {2, Mickebet vl L Bone 4

Sorpcfrsl Bol T 02007 Thus, using prdeln seg ool wall-knowt in

S ard, innduding tee aligrments of the arsno adid sequences a~i ey iaésims‘&: Twiiﬁ aupeﬁéﬁn‘s‘;i\s rnaimheis,
a8 wall as the disclosure provided hersiiy e oreresponding smine gkl in wre BMP/GDF prodein refative
1o the aming achkd g any postion nanoter BMRIGHF profein oon bf“ Setarmined, I one embadinsng
e corresponding aming soid residuss in BMPYZ, BMP-4 BMP-5 BMP-G, BRAPWT, BMPAE el BMP-S sre
stowr (s, g igure 145

in soma ambodimentis of the wantion, the designer BMP sombrises nudationa ve ype binding
! 2 S Y 3

ol e tyos - hinding doevatin, whassit he mitalions confar gltared binding toa iyg;z Por e i
BRI recepior. hsome grobodimends, e desigrsc BMP comprises ane o move sudations in both & Yyos

¥

L Hinding domain s 8 Siost (Dinding dovaain & or senand '{§> dings domain Bl fype | dinding domain. In
oifisr ambodivients, the desigrer BMP comprises oneg o more muiations in both fype # Minding domaing.

3.

iy othier embosdisnents, the Jdesigner BMF vomprisss one of more muiaticas in e Srst vpe 1 bingdling
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P

v

U
=
25007

domain, i the seomnd s § ?:s:‘ss‘*se:%fértg;: Gl s i the Typecd bindingg domain.
the designey BME comprizes ove or mors mgtations in s tps § binding dom

I somie emboadiients, theimuiations Improve binding tooa type Eracepir. I other sambodiments,

e rmletions iprove: Blndlng A9 & dipe I recaplry Ry ol smbodionants, the midalons

‘,ﬁiﬁ{jﬁ;‘sg Wa t‘,?p@ b B Hirsceptors, Insome ambodiments, e mutalions oreale or destiov a gi«,ggm

father os avove fally et fonth below in some smbodiments. the nudations orosle or destroy & His

S

doorsion-as mors Rilly st fath balow,

%

Bocaiss Py arh 80 welt eharacterizad and unaarsiond i the ety would be understood, pnge
provided with the disclosure provided heraln, thedosation of pessibis nmutalions that van be mads that de
erst Rasthor affec! Gy actiaty of e desighner BMPR would e undersiood. Accordingty, tha designer BRIPs
of the rwvantion encompass variant BPr which differ rom a tomssponding wild Typs o designey BMEP In

B coraing sdditional i

artons, deletions, o sulatiisions whick do not affert the recspdir binding

~NF e

affinity of the variant BMPe. o soime sondimniling &sram&m&msz, those of skill iy the arl would undersiand

that the cysieines ivolvad iy cysteing ot fornation ot srvdne acids ivalived I recsplnr lerantions
shoidd not be raulated or shoold be changed with conservalive sulstifitions, while olhier aming anids reay

he mons frdely subatitded, sartad, or delatad withowt ahveraely af?\:ci’zm biologiced aothvity of the

designer BMP.
i shouk! be reted gt untexs adtmwiey sinded, sl pogltiorsl nimbaring of desired’sw modifisg

BhiPs iy basad wevthe soghendes of the maltre Hative BB, Duslgner BPy arg characienized by e

predutermined paturg of the variation, = Testiirs that sels thern apart from naturally comtiring allelic or

&

interspesias variation of he BMP sequeree. Varants of designer BMPe must retain at lead B

antivityof the norsspunding vl tvpe o dusignsr BME sothvity i one o mors ol types, s determi

st ant appropriste assay desorbed below. Variants that rétain st foast 78%, 80%, caﬁn QL &

wild ype gothvily e iore praferred Jand varjants hat are mor antive ey wild Tys wve sspecially
przesfﬂ-rrfz#i L-desigher BWP may contads inserlions, deletions, sndivr subsiButions of the K- farmihos B
fseminug, O inderaally, It 8 preferved smbaodimant, designed or modified BMPs have ot least 1 residus

e dliffars forn the oot siadler hurnan BMP sequanes with aldeadt 2.3, 4 S8 T8 8 i

TATERE

differert residuss being roone prefered,

Dieslgner BN P of S nvention mas

g
£
i
e
2]
i
0
25
z
P
=
2
%
i
fes)
e
w5
e
e
i)
%
gl
v
%
£
o

£
ioast 84%, &l inawl 8%, ol loast 88% at lsas %, ol loast 58%. 2 lsa %, &t least
al foast Q4% gt loasl 85%, ol leasl 88%, al lsasl 87%, & %?S‘*’.w sast 89%, al loast ¥ zant

2, alinasl B9% ol loaal 88%., ab loast 3%, sl lsast 85

alleast BV ety with the coresponding wild-type BMF protein sequsngs.

Dremigner BMPs of dhe brvention msy mainiain ot leasd 30%, A8 lonst 81, ol lbost 83%, of best

B3%, ot loast Ba%, st lsast foasl 8%, atlsast §7%., 81 loagt 88%, al lsast Sﬁ,‘-?ii.. afeaat t&‘s at

frssl 1%, at loaat 83%, ot least B3%, ol s

SE%, onatt legst BEW . dentity with the consarved gystaing domaing of the Odmingl regian of the

gurresponding wild-hypst BMP prateln seguentce.
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Sl sy oontain finther podifications: for msianse muiaions that alter addil
Desiorer BRPs by furth ndifivatione, Tor nsbanne maiations that al feli

profsin . propertiey such as stabilily or nmumogenicihy or whith soable o prevant postransiationsl

miodifications such as BEGation or {‘\ys oadation. Designer, BMPy may be sublecied o oo or posls

franslationsl srodiicstiony, ncluding b not vited 1o swnihiele derivatization of mne of move side chains

o tenint, givonsiation, PEGWation, oioular permiuiatioe,. syclization, fJusion & froleing s posein
doeviaiig, and sidfion of peplide lagr o labels,

Dus o the deganeraey ol e gensiic code, arvexirsmsly frge number of nugelc solds mav e

e, sl of Shici antods the designer BMPs of the presant irvvantion, By simsly modifdng e soqian

of ongor Pk eudony in & way that doss hot changs the aming acld sequsnes of the designer BMF The

%y

designer 8P of e dnveniion o osol somprite these sequernes sel forth fy WORDBGER RIS o
W2005/0881 34
As a&mm above, BMPs wre neboaly sxpresesd oy prepraielny oenprising & long wro-

clomalt, e oF o dlenvage siles, and & maltre dopsain. This proprolein ds then provesssd By he

cuflules msehinery to veld e dimsnie misture BMP slaote] I g prademed srabrlimend, the designey

ShiFs of e invention are produced i & simflar manner. The prosdumain is bellsvad naid In the coregt

foldirgg, ad peocassing o BMPs. Fu

sthaernons, By osotrey i pot s BMPs he provdarnain :m.tasy
noncovaiantiy hind e maturg doroain and may ettt 23 g thaperone, 8% well as an inhibilor{a.g., Thiss
At {200 Growthy Faclors, 1R2BLYZ

andios adeintsiend herapautivally in Wit Torin Alemativaly, BRMPS may be prsduced i ot Torms,

8831 Praforably, the modifiad BWPs of the fnventinn are :rm;uwd

oitdingy bt ot linniled o, whers dhe matie domain s praduced sireciy ‘or refolded e inclusion

Sodies, or cormprises falldergin inlact pro protein: The designes BMPs of the fvention wil be useltl in
Hesd and othesr fyms,

by pantintiar ernhodimnants, S designer BMP of e invenBor somprises o backbons BMP ke,
e wailid j@‘pe BMP, fo which the desigoer BMP corresponds. I parficilar embodients, this backbons
BMP ey bes vl bere BRIFZ, BMPY, BMBPS, BMFE, BMPT  BMPE or BUMPE badkhons,

I aome enbodimanty of e invention, he designey BMF somprsey ot lsast ong mudation s
fvpe | iinding Qoenain sadior & typw H Trding dumaln, whersin the mutation owders sllsred binding 1o 8
tvpe Laor fype B BMP receptor corapared with the bividing of 8 sorrsspording wild fvns BME nat
conmaisig Hae maiation. I some embodiments, the designer BMP comprizes of lesst one miwation
both g tvpe §binding domaly and @ lsasl ong nwdation o bpe D binding domain, in olher
arnhodimams; the designer BMF conmrses st bast s asation within S type i binding domaln Avangd

the fpe 1 Minding domaiy B In otbier smbudiments, e designer BMP comprises a8 isast ong ondalion

i fvpe | nding domain A e i Binding doment B, sind &t H idnding domaln,

s

ingactain embadinwenty, the ridation may Sonpiss A amdng oF nuclele aold subsiiaton,

5

defetmyandiorbsstion. o prefered smbodiment, s mutation comprises sy amine sold substiution,
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i some smbodiments, thy baskbrine BRF s o wildd Type DMP and e putatinns ane ohe OF more

fe gl
3

of e roulalony Rited

abea 4 108, The desigresr RAMP may contath sy corabination and any ey

niss ihe bankbons BRMF IS & wild fvpe BMP and $he mutatinns ave ohe oF inare

e mndations leled i thase lables o disglosnd slsewhiars heraln,

2017200239

ﬂfwii&'i m»&« OMPS. | BMP BMEPT TBMPE | BMPE ] Poesilia mdtations
Pag PAG 571 239 &332 ) FOSN AP
FTR FEY L RaR Y
GFe. VA4 ML A
Ly AED
¥ig YT PN
Mmoo MR V4R M.V L

NG3 N83 K&3

]

B3 B 084 597 £e? Dy Ta? G EDR
D HA? Yaa a8 AR KE8 YR T AK
134 138 Vaa fobs: Vg gR NVER AN

75 HEY FHa #1100 P00 P06 370 5.4

TABLE &

Typa TRNGeg Doomai e Vdatons

SMER T BMPS | BMPS | BMPS BMPR | BMPE | Possible mutations
Y33 Vas LIS 157 57 W7 LY

24
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SO ke jEer joso IR0 IRRBREC
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HAY oWt raeR AB3 A3 S £33

eat R T8 NEE VEETTTTT VAR R

Y42 Ydg Y65 L Yo Xoa E36 Y.E

Had Hig Dus o8 B8 kos B3 HIOKRRE

Tipe H Binding Davosin: & Mulstions

BRaR BhaRg QMRS SRR

23
93
P
i3
)
L8y
&
T
e
o
=
by x}
X
.
P
xx
-
e
g Y s
o
S
1

Bes 0 JUBIE PDTIE JONE (D18 {88 Dk

WE LT TS TSN TE s T N s

88 R S130 &I SN &1

3
Koy wog NiR1 TR TNEERTNEET Ve WV K
3

i1 somne smbordivnernts, the mutetons ngrove rding Io a {ype | resepton i athsy ambadimants
inprove binding fo alype M mospler. inoler embodipanta, the ndadions decrsases Mrding lwatype b
W b rsiieplon.

Tableg 40 above provdds s norclioiibg compiison of ‘example mutalions of e prasent

vertion whsre Sy gusitor of e muddation s provided relative fo the s \;\\n\im witd type BRI

amne.ackd saquenns. Thus i some arabodiments, the desgher 'E‘S?%’%?‘( svpirises the fallondng preferad
cumbinating of st
o aodain sbodinenis, e Soresponding Jald Ivpe BME o e designer BRFP i BMRR

N

Surther, ihe ot fonst ons mutation within the type 1 recsptey Iinding donwain & s pritation salsoled fraon
:21 YAZ AND Had,

in other embodimentls, the designer BMP compiisas at

the groun conxialiog of Va3 P8 GRT, MEG,

lenst one mvui&i‘i‘sn: within the type #

recepter bﬁsﬁetimg dormaty & ang fusther i:it:m;srisa&- & beast one addiinnal mitation withiy & type renspior
binding dodait,. The nudtation wilhin the bype | retapior binding domalr s 28 lsast ong suilation at PS8,

<

%
]
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V48, AKZ DSZ, HEG LRE NSK SOT, KA, VEL T8E,

rebpanl fo the sequsnos of BEQ NG

74, and B7S with

b ovel further ernbadivbants, the designse BME comprises al lnast one mulstion within g s i)
Fecapier Brding domain & o hast g mutation within the ‘;w tratceptor hinding domgin, and furthey
coraptises ab least onsoarkiitonsl sdtation within & by BB reorptor Sinding dofraiin Ths routatinn within
binding doroain B i el logst ong mudation gt B83, R85 ASE, MBS, LER, BB NS5

E98, Kaf VOR, and VIS with respectin he seguenca of R3EQ 1D ROL

{rsome aimbodimants; the designer BME comgrises mutatiohs at each of arnine adlds Hag, Fag,
3 150, BT NDS, 858, VFQ, nsedion of Fafler NFYL BF2, KIS, 174, AT, and V&L with respect v
aacs of SEQD MO

i one srbodiment, e desioner BMEP donprises the ollowing mulations: a4l PAERASIN,
D538 LESM, S5TA, NOSH, S65L, VM, inaertion of a F after N7, G728, KT3Y, T4V ATTR, and VEDA

with reapect i the ssquenge of SEQUIR NG

b4

fre soms emnbodiments S designer BMP donpeises roulstions at each of sl aclds V33, P38
HIS, 385, MER LB ER4, £BE, BT, and VIS with reapect o the seguencs of SEQ D RGH
by steng sinboditnents, ey dosigrey BUF cotgisss maations 8 sach of aining aolds Va3

PIGK, HIGA, SO8N, MOB, LU2F, £R40, B8RS, HETN, and VRO with reapect to the ssquante of SEQID

1o othey smbodimenty, e designer BMP cormprises the Tollowing mudations: VA3, OaBK, HIgA,
HA4D, P4A8S, AB2N, LEIM, SORM, NESH, VTR, S78E, KF3E, insstion of & ¥ after BTN, 74V, T7AP,
SRGM, MARY, LOIF, EO4, EN08, KN, and VY wii% rospoct 8 the seduencs of SEQIR NG,

I veliniver smbodinents, the Sesigner BMF‘ mmgws sey e foficwing naitalions: Y335 F
HIGA, HAGD, PAOR, ASSN. LS540, So0RE NEBH VIOR ST2E KVSE, nsedtinn of w ¥ afler K3

AR, SHEN, MY, LORF, B4l BONE KYTN, andd VESE with respect fn the sequsnos of S50 {0 NG

i
4
o
o

i

f o vordam ewbodinonts, the corsspondmng wild Hoe BAF to the desigrey BWF & BMBY I

{ reospior bivcding domain & v & VW35,

variain *"i‘“baiﬁ%m"‘f‘im the atdeast ane mulation within the ype
PR B30, Qa1 BAY V4R, ang H4K of SEQ ITNGR.
iy other ami}c}démaﬂts, e deaigner BMPY comprises ol el ong molalion wilthis the dpe @
poepior bivwling domain &and Bathsr somprisss. of least orey seliionad mutation withdn & ype t reoapliy
binding dormain.  The mudation within the m:s: pecapiar bioding dormain iv.at aastone salalion &t FBG,
Asd, DS, HER LST NER, 8553, NOE, VBS, TOF, N70, 871, V72 N3 87 8
MNOVEL

5078, and PP of &

by yed Rther emboditnents, the desigie DMPY nomprizes o lnast ons railalion withdn o type b
Fecaptor Binding domatn A, sl least one uatation Within the e | receptor binding domaing and fusther

coraptises gt feaatons addiforal mutation within & tvges 1B 1 inging domaln. The

oy bmdam; dorin B bat lsash one mtiation od BRS, SET, AR, ML 1B
and VaR of SEGIN MRS,
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iy cnvlain stnbidiments, e corresponding wild tog BUP & the designer BMP i BM s
sariain ambodirnents, the nutalion within the Ype i revepior Binding domain Al al isast are wntalion &t
158, B58, (,5%3’{}, ABR, Fad, V&5 or DET of SEQ I NGE3

by ol wrabodinands, the de sig} BMP comprises o loast ong mutation vithin the vpa 1

recuptor Wnding dontain A and further ctvnprises sl fegt one addifional mitation within & Yy Franepior
bivudivy doswine The ouaation withivt e fpe brocegtor Binding domain i at least ohearustation at 57,
G ATE HTT, MTE NTR, ABQ, N82, V86, TRE, HY L L2, NIBY, FUY, PUS, 108, HOT VO or P of

Iy vet furthey embodiments, the designer BMP gon lessl one mutalion within s type

racerior binding doman & st eart o mudelon williin B boe | repapior binding domats, angd frther
compriaes at lsast one addiliona roulation withinas fvee 18 receptor bnding darmaln, The mutation within
e fyoe H penepior Meding shenain B iso0! lesal anesntative at KIOY, 108 ATI0, VG, FIE, 18
SIS SR0 NI V2R or I3 of BREQID NGEY

soviai enthodiments, the covrsspesding wild fupe BRMP to the dealgng BRMP 13 BMRS. I

sarialn smbodiments, e mutslion within tha type Brecepior binding doraait A S ot least one ouilation at
167 KE0, GO AGN NOK, YOR or DGR of BEG NG

iy other embodiments, e designey BMPS conyeisss 8

=

igaal one tnuistion within the Hype i

prosptor biwhing dornain & and furthsr gomprisss ot ibast are weldionsd radaBon within & (ype { reosply

§ §

winding domsin, The midalion within the type | recopiar binding dormain is of loast ona mutalion &t 872,
NTR, AFT, HTE, M7, NAT ASY, N8, VOT, T88, MRZ, LEY, M4, U8, PG, BEB7, YOI, V9, or PIGH of

i yeb further embodiments, the sesignse BMPE vonpdses gt sast ong mulstion within g typse i

recapter Birding domain &, o laast one mutation within the e | receplor binding damain, and further

coraprizes af least onsoadlitional sutation within & by 1B reosptee Sindivg domiain. The reination within
the: tvoe | recaptor Binding dormain B s o bast onmutalion o FIDE, MU0 ATH, VI BT, D

NI, ST, MARZ VI, orii 24 of SEGID MO,

ky-cmetadn ambadivisnty, the cortespondivgrwild type BMP Gy the gdesigner BMP {a B

in
carkain embadimeants, the mudation within the typ&-,ﬁ ratspior biading domain Als 2l isast one mulalion af
157, E80, G, AR, YBS, Y66, o B8 ot

i nthey smbodimants, the dasig;nar BRFT mwgi oy b isasl one rmadation oithin he ype i

recaptor ldncing domedy & and further comprizes af least one addithmal rautation wiihin a fypse § eneptor

winding domatt. The muidation witiin the type Frecepior biriding dontain s ab lsast one oudation al AT,
FERICNTG BT YR MYE NS ART, MNET VO TR HBZ FRG 18, KEE, PRS, ERYUTEE, VBE, o PR

iy yet Bather srobadiments, the deslgner BMPT comprises al least ane mutation withinos ype I
racerion bisding domain & atdoast o mudalion wathin the Bpe Drecepior Bieding domatn, and el

oonpises o lpasl one additional rotiation within s type 18 reveplor binding dornaln.. The mulaion within

27
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NFE {:g;:@ seepior Wnding domain B st isest ong puiiation & D168, BT ATTL VT, BT D,
ARG ST N2, VI8, o V34 of SEQ D KO

I weviain embodinents, the corssponding wild tvse BME o the dusigoer BMP s BRRS v

certalr smbodimends, e mufatioreiihin B tvpe B recaply hinding domain A & at least one sidation at
187 000, G811, 883, YE5, Y68, w EGR of REQ I NS,

%
G

fre odbr o srnbindinents, the designer BMP& comprises ot least ong molslinn within e Spe d

racepior ‘mﬂ;m gomain &and fwthse rompréwa at least ore adcilonsl puation withita tvpet recaplsy

hinging © Tha sutation withinothe fvpe { fecapior bivdi sy oo loast o mutalinrg 8L 82,

T8 MTE, NS0, ASR, NAQ, LET, 588 HB

s

1 vel further arvhiodinmants, the designer BMPS comprses gl feasl ong mukalion within alype #

recapiar bired e further

g domain &, gt isast one dnidation within the fype L iscsptor binding o
comprives atlsastone addifional opdation within a e B receptor Dindivg domaby. The mistation within
T Vg, H“’ D8,

ey

Dy domain B iv ot Ixast o wiulalion ot K1, 81

{‘ 0OF ?
SR B0, M2, N3 VIS, oo 24 or SEG I NG

fo nerialn ambiodimants, the toldation within iz type H reoeplor binding domain A iy of lost ong
rouialion ab T, K30 B3 ESR YAS, or B30 ol SEGHID KU,

ot ambodinenis, the designer BMPS coonpirises

ety Hreg

Ty

ab feast ome mulatisnt within e yps |

’}?

recapior Modng gorsain & and fusher corpwises ot least one additional slalaiom Wit g type reeptor

BN
3

Sinding dotaby. The mulation within the t ; & r‘s\wpm binsting domain b sl st one mudation a@; F:~
O3 AGE D7, Dal vag TRUPRT KRS W Fag, ez ’
SECD NINT,

a1 el further 'isé?.?‘ii:“u‘-);d?}‘ﬁ‘%iﬁ{?i& e desgner BMPR. cmmpm el

recaptor Binding domain & &t
curgises ot feast one additional sidation wiltin g vpe B ren mtaa bindivug d(ss?s»:s The reutabion within
the type Horecapior binding domain B i3 8l least ane matalion AL K78, 530, 8e1, VRS, K87, DEg, MG,
(381, V3, POl ar TR ol SECHID NG

Exsnplany aming - aoid seguantesof designe BMPs are oo forthin Table 7, badaw, Table ¥

shows the aame and saquenze of the des

TARLE 7

RNAME SEQUENCE SEQID
NG
STV 5
BMER Y
BMPC 0
BMPD )
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(RIPTAPMRIREAPIRIRIRICRRISRARELISS
BOSE T“\‘&\\‘“

BRPS.

Short
BhiFS- &R
BA

ShPE 5
MR
S =

wm\& -

WNR-A

Aithoughy ihe ghove Rsled desigrier BMBy aomption ambadiments

5, the mventicms

ot Svited brany way b any specific mudsoudes. Instessd, e inwg

corprising olterad, racepios binding where the desighar BRE

wpe Rreceplor binding domsin A, svert o preferably, the designer BMP ooroprises sl lzast e Ruther

midaton within & boe b retaplor Mnding domain, ot ;:ss'seezfzai" nae BMP cranprises

anothar af lsastonefurthee sutationwithinyg Hipe e

Iy oiher eimbudiments; e de &sg yor BME of e present knvention comprizes an aning sud

{

S
S5%,

sequence al last abowt 70 RGN, D%, BT 8% S8% o andioal

o orevol i aaguenocey desoribend rf:?bﬁwe s A
amng aoid «S*Qiitz oo al leant ahoul T, 78%. 80%, 855 S, SO, UM, QR BEY%, BTN, S0%, 8%
of wderlivy aquerve of SEQIDNDS ST

ot mmbodivpsnt, e deariner BMP pomndises oy pivdng achi saquisrne sy ael frth i

0 NOaS-TL I gnother smbndivant: the sraio aid ssauence of the desianet BMP
of BRI NGB8,

anhadiment the d

ay

consistyof oneof the saquances

Fudher fn oy sgner BME compris

FO%, TN 80, 858%, 8%, B, B3

by DO BT, $8%.

0 MCUER i another senodinent the anivo-aeld seguene s e ssagtiente of SEQ

angther embodiment. he dastooer BMP 1@ BN

~.~

HeEs an anine aoid seuuencs ot lkast

i an ol

aboit TO%, T8%, ‘*z)“f«: B, S o hintinal to S saqusnee of
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BEQ NG by ansthey embisdioend; the aniire said sequnes i e seguenne of BEQ e N,
veb arother smbodiment the desigrer BUF e BMPG.
I arother entbodiroent, the desigher BMP comyises an anine aoid ' sequenios at lesest abowt

FO%, TR, BOW, BA%, 80, G006, D%, DEY, DRT, DT, S8%. 05% o identical to the sentionca of 8EQ

0 NORESdn srother smbhodimant, e aming ol swpienos is the semishon of REQ I NONES. i vet
G

anctbsr arnbodimant the desionar 8P s BMBGE.

it another embortiaent, the designer BMP comapvisss an apinge acid sequenoe at Teast abowt

Vo B0, S8%, BP0, 000, UR%, R5%; BB, BTH. 95%. 9% o identical tn the seaugncs of BER
In arother smbodimant, the aming acld sspients Is the sequsnas of SEGCI NDRT. et

anothey dmbodisnant, e desioner BMP 15 BMPBER,

& designer BMP of the Hvention fwy oomipiss 3 Bagment of any ong of the sequevioss
deswribed above. dn sy embodiment, 2 desigrer BMP fnagonend may compisy a fragmend of ot bast an
sh‘sn‘i‘né@r;fu;:szi&d Q0 F3. 24, 25, 86, 27, 35,30, 32, 33,34, 38,38, 37, 3“ 40 AT, 43, 44, 458, 47, 50, &%, 54,
G888 G B2, 06, 88, T0 T T4 T, 80083, 85, 48,00, 8T, 83,850
15, 137
SeIENeaY

ang of e

H iy sl Koown it ihe e thet BPs are oftey helerogeteous with respest 1o the amine amdor
carbrosy! tormand of the protenn. That is, the present invention romprises & dexigner BMF camg wising; ah

sty anid delatonfruncation &l the wining andfor carboxyd tonminig corppiising & doletion of atieast 10

s and realduss, prefarably, B aming reaiduss, even mors preferably, & aming sl residuss, st

frore praferably, ¥ aming acld fenidiss, gmi»&mb; G srvivey ad restduss, even more preloraddy, S amino

g%

avie reslings, prefdmbly 4 anino acld resitues, mure wrefersily 1 aming acll mesiduss, evan mhors

st Fosias oy the Uand e Modarmings

(ﬂ
@
78

preforably 2 amine acid residtes, and mos preferably 1 amine

of the designer BMP.

e another drpbodirmant, e ventlon combrizes a designer 8P

%3
2
o
%
e
=0
e
%
w;
'73
:{
o
po
&,
s
&
=
v,
poes
o

ackd saguence. o any one of e seguences of SEG D N{}:.“\E'“?i% and  fusthar mmg;z{isiﬁg &
delationfiruncalion froty the amine andior seduond aemivd of te protady. In anothsr embidivnerd, the
Fwvention cypprises & designer BMF profein delead oot o BRI prolein conprising sn aming acid
saquenme of any ol the sequencss of SEQ I NOxBT3, whaven the protadre comprizes s amiho andd

Seistionfruncation al the aming andity carbogy! terminus comprising a delstion of allsast 10 avdng acid

ves, preferaidy, 8 amino soid rexidues: aviny oy pralerably, & st acld veskliss, yel mong

praferably, 7 aming acid rexiduss, praferably § aming ackd residhies, sven more praferably, 5 amine acid

secdsg, praferadly 4 gt g residuns mors praferably 3 gnding auld esiduss, oven muve freferaldy

ih

2 arning oo residussg, and toost preferably 1 aming and reside frn the Q and or N ermdniig of e

N

detiorey BMP grotein aming anid setusnos.

desional BMPa with sltered secsplir st roedinted by slvonadation

QAL
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Thae date dlsdlossd hetginy demonsirads that BMP2 homsdinews ;:-?mwxi B, colf frefwred &

sq actve than ghoosyvlated BMP2 praduced

hasrain ag "B oo BMP2TL whicke ave nob glvoosvinted, e

9]

innamnmalian cells, suoh as OHO calls {referred inhersin

hersir hithar demonsdrats il 8 ool prodiced BARS ??t\fﬁt'tﬁm::‘:}ﬁs e BRsen Lasiy Fanad mc:iimai

somparad with BMPE breposliveers proslucsd iy mamnaliet calt culture.

The data dinclosed heraln demorniatrate that thers sre significant vaniations in the o

W

oF F. ool BMPE compared with DRG ceptor binding region.

n one ombodimeny, e designed BMP corpises an sltersd confrmation mmedisted by

ot

shvousviation therelyy affecling & binding raotfthal, i oy, melistes gltersd inding o @ ri_:;ag::
i

puints towards the reteplar inforfate whils e HEE pointy sway Tom the reosptor. This s I oontrast o

revepiorn.

Taas s ﬁa’se(} ot e prosant distovery that in meersmaian {e.g., CHOY cell producerd wild type BMPR, DR

s

E nolbpradused BUPE whers the BES realdus pultds avey frodr he focedior intielaoe and the HE4

s B

residus Snew up . toward the receplor, siacling againgd 2 proline reside sy Hustraled in Figure 3,

Rpparertly asting E{msc.dm;:'s-;‘“ beaddiion. the date isciised heran tviomistndle S the frat i dha

CHOproducad BMPE which s fullv ghveosyiated and aclve, alzg oompvizes a hislidine residus pointing
fowand the incorming reseploy, s‘-ew,\-a%\:istic‘me “‘danstop.”

Without wishing o be bound by sy pa\r&%wiar thagry, the dais disciossd herely suggest, for the

Rached

.

first fime, that moving & "doorskad” rexitiie away Tope fhe mcepior interfacs: o anedigle noreassd
bitding hetwsan the BMP Bgand and it recsptar. The msta furiher demunsirate et S duorsion seeidue
ray be aithwr moudated velf tooramave the doorsiop o other msiduss ey be mdated fo shift the position

f“l&%‘i?‘is‘ﬁi’.} iy date dnchnad Bareln further deémorstaty that othey :i*biﬁu\ miay

m vgiycas'x;wﬁi reoin itm dwraiu s-;ius-z,-
Thevelore, it goms em*mismemsg & vleskonse BME oo by prodiced By incoporating at least ohe

amwo ackd utalion hat affects the glycan tothar stior removes & Mstiding donrsiop stuciurs thereby
praviding a desighor BME with silered receptor Sindiog.

By stnvsgey, i somss eanhodithents, the deslones BAMPx of e vdendion may owaprise @ jesst
one mutalion in the Byoe | andfor type b binding dorsaing of BMPs that confer alterad yps Landior yps it

in ove eahodiment, the BMP sequmce v enginesred 1o alter the recepder affinity of

BhiMs rordse noallsr and ivprove dhe repagios binding amdfor osleogenic aaiiviiy of e angihasrsd oF

“desigaer” BMP i one smbodinent, Sy sngihesring invalver identifying the rexddues ivvabverd byt

and Sipe B recupion Biriging and ranlating thentto areate desigrey BMP mslacuies that show, among

ottt things, Mgher affinily fo both typs Land typs 1 reoeptors than the parantal BAMF T whinh §

dusigner s derbiad.

i odher senbodinints, fe designs BMPs of the wention comprize midationg that orsate 8 new

argindne “glvnan e of destioy an olsting ohe tiveashape the dype Precapiar ingling doragin,  That is;

e mutathey b an srgivioe W the position e residues THlerminsl frar the fivsh oysisios sudvalent o

il
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RIE of BMPZ, appuars

sonsaquently alisr the confomn

hai b b Cletherad” onto e BMP sinface am:i‘

<

ot dook reglon conparad wdth e wild i3 e BRP that

R

facks the m%stati-::sm. inothare :’gﬁ@;‘ BAMP of ihe vantion nay eomprize at lsast wie

a5t the “doarstep” residue that Bleoks i}*k Precaptor Fum

frthee sngagament with- B That fs e matslion of M54 iy the designer BMPL @ e \ai’"t’?t}ﬁi)f‘dfﬁﬂ

srivalent rasidue thargof, that Behva way that # impedes e ¥

Geaigoer BMP with o hvps Eracepior,

Bysane es‘nb»:ss:fi‘mems, e arvinn skl mutation affects the sorfonmation of the designer BWMP

W

8

3 aoraation and or abolishrneand of & siginine “glvoan tethsy” otherwise

pragent in e correnpomding skl I some ahodimants, the mutalion madiates an aliered

confotation which croates or removesfatiolshes & hisliting doorsiop cordormation it the designsr B
whers sush shoonslag
Yyps BME.

Therafure, e skilled artlean, e smed with the feachings trovdded berein, would aporsciate

wformatiun hsithsrnat droasent o aclive, respactivedy 40 e corrsspanding wild

fhat the presehce of abasnce of an argining "ghean tathe” andior & Ristiding “doosstop™ v TOFR
aupsrtandly mamler ey be ansrassd using any radhesd rsen i the art for the struchiral anatysts of
profefng, including, bubnet imiled 1, the mathods exempiifisd herain, Onoe the prasence of a "dogratep”

it My e idontiled, e ot lesst ormrnndationt van Do dmduoad nlo By molecubs fo regvbant the

Hstiding away fom the setepior Hinding inferfacs. Alternadhaly, & rmulslion san i}s infrodiiead that will
sregte of ephance & "ghecan tether” such that the inhibitory effect of the Natdine “doorstop”, f prosend, i

decraased o more pralerably, sliminaied

I one smbadiment. where: the TGRS stparfarally member i BMPE, the mutation that renoves

Huy hugtiding doorsiop e subatiuion of anothier aning acld R BB I soime ernbodiments, the WS
reciaced with alwineg, givoing, serive or g

Ni?‘m}s‘gh the mressnt vesiion distlosss sush “doprstop ramioving: maslaticns for BMBS, ihe
skilled arlisan would urdersland, hazed ow the knowisdgs it the sl how kv iden?lif;

retsations: S oty TOPR ‘supediamily menihers ang fsadiiy produne mudtands lecking 87

"'c

emovinig oy reorisniing 8 reskios thal would oiherwiss inlerdfare with receplor bmgﬁmg )

w

g0
projeckng nfo B binding wlerfane. The sifacle o the mutafion oo pradeln conformatiey oane he

dalermined using any ailrecdgnized mathod Tor e sbuchural analysis of proteins such &5, bt not Broited

W hosy dsclssed herem.  Alernadivaly. mulaions thal oo rémove: B dooratnp - and ivresnae Higangd

Sirding 10 the tvee | ronepior can by oatited i Qiico tsing compliter mtdeding roathods aveiiabia it the

at Therafoee, the Drosent Riveslion envony sefanvilly mermbers. having

foved Birding with, B v 4 mcepior in St goorsiep’ rexidue that would

ofiteraize bepresant i the reowpior inlerface.

The presant vention ferher provides tasitiiad arisar with the understanding ©f how b identify
mutatinrs e othey TGRR Bodly merabhers et wonld ganerale or fi&a'is*c}y the argl

i givoan lether
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Mutabions that add Him srgintne glvoan fether Lo protadn addng the et e oovdeonpdated by the
instant invention. Thersfors, the pressnt invention sncompesses the design of TGRE superfamiy

mienbers having iapraweesd bin{i?ng witht the type Treos

that ey contsin an wrginine ghvosr tether
et altars e sondormation of the iype | raceptor biradirg domain,

B

ty sorne embodiments, the removal of the histidine doorstop theveby remodng e reguirement of

A ghycsry tather, provides 8 designers BRF gt can be prodused without glyocusvlation while migintelning

f>.‘2§
4:

bokagical aotvity, Forsxample; desiores BMP may be prodused i calls with glyonsvistion aolivity that

Aifers froim wamsalan odlly o fs not Prosast, such as Baotenal oolls, yeast cells, Wnect calls, oF shimg
e sells, by padioulsr wrebodimsnta] e designer BMPs may be prodiged in B noll and mainiain
Siolkagioat sclivity

Thig, ¥ soms am‘xbmiimant& the rveaniion provides methods for designing and produsing BMPs

Hhat can be praducsd v orelle althae huking glysosviation o congeising altersd ghvoospiation suchithatan

altsrnd gyvown is produced which differs from that prodinsd By 2 metornalian gell. Thatis, the prassed
ety ensonipases matnds Tor ndrodiuing s anulatiey thal vemovis 1 doorsdo residus thad wadd
oivenvias inpalr arinhibil redanior binding., Tha skifed ariisan would sndarstiand onna travided with g

feschings of the vantine et @ domrstop sk i Eapingss G e rrceptordigend interface may

’IS

Yo mutated o oaniirely removg he residus Or oifher milalions can e ivrodussd such thal the resllus s

riantad sway from the interdae - Bk sther mutatiohs volieds, dut ars v mitad o, providing a8 gheen

fther dhat will aller the sonformationiof & ghtar and tharely altar the coarnatian of e lgahd such

hat the doorsiog residus is grisvtatesd] sway ronvthe binding Interfacs.

Thi vention also naludes nuslele aoids ancoding desioresy e BMPs descrihed

atids snonding te designey BMPs desaribed haveln oan be prepared suomding o & wide g;ieihm‘ea of

mothods known in e sl
I onw, nuclsie acids snooding designer BUWPs are preparad By olal gens swifissls, or By sitee

Sivertd mutagermsis of s nudeie ackb envoding Wild ype of mudified BMPy. Mathads incliging template-

divected lgation, recursive PR, caseelly mulagenssis, sitedivsctsd mulagenesis of other schnigues

» Bron Matl A::aw Sei,

hat ars wadl Xogwndn the st may De otilicad (see by sxample B
NI AR B B R R

Biofechiigyes 18 IRE-308 (18993} and Thabners st &, Bioleohigues M

Frodrorau and Pert, Pral Eng. B 8%

Thus, smbodinents of the present inverdion sen corsnriss riolaic Acd molecules

sghey BiPs of the giesent vention. v oprlain eivdiodiments, the nvaintion, pravides

e that encodes Tor one of the s ackd sequences of SEQ IO NQsR o 88

Iy other svdodiments, the nucisio doid msdacile endodes s designer BMP protein st wompris

A S qold sequencs ol feast 70%, 78% SO%,, B85, 879, DO%. D%, BO%, 94%, DB, 08%

%, 99% dendosl o tha g agkl seienca r'af SEGQ D NOOZ B same &m&mﬁis}agm& e sl

i
5
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sci pdeculs enicodss & esior hat comprisss e sming agd sequanos of BB D

NI Manother embndipient, the nudelo acid moleside sroodes e aming as

saifothin Table &
fy Other s hadh

an amine acld ssguente aid

SES, R0% identical o e aming auid seguse % sorne amhodgnents, e nag
add molende encodes & designer BMP proteln et comprises the amino acid saquense of SEQ D

ahte of BRPG

I

H3 G In anoier embodiment, e auclois Baid moleculy enwodes ths amine suid
a5 o5t facthvin Tabie 8.

.

P

r BRI protein that comprises

an aming soid sequesrde al lsast ?G;‘!{:, TE¥, Ci}»f.;z, 8-‘3‘3&.\-, S}"’Ba,. PO%, B2, 93%, BAT 85%, BE%, §7%,

- $at
%, the nugleto

B8, S0 enticsl o the sl soid sequence of BEQ 1 NOES . In soma emborlimend

asd pioksogls wncodss & desiner BMP prodeins thatl compiises ihe aming aud segustss of 880 10

36 b anather &.s‘?&t?s:sﬁisﬁ&m the nuchdy soid molsstieancwias e amino aoid seguency of BMPGE

f)’

aw sed fordh in Table

st

iy ottie sbiodiments, the pladsie scid fusdacile envodes w designer BMP proteln that sompt
%, BR%, O8%,RY

JCEAT by siame wnbadimanta

araming sod seauence ol least TO%, 8%, 80%,

WS B8 dontinal o S amivio Al sesenie of S nuchisiy

T

soid snlecule encodes @ desigrins BMP peolein it compiises e T 2l R quencs of 8

NMAT dnoancthisr emboliment, the puclsds sl maolastle encode

b

tha aniing scid sequenon of

SMPGER as et iy in Table &

Exempinry iuclectide seouencss encading desigrer BMPs are sel forth it Tabis 8, el Table

S SRR ] 3 43

3

& shows the name of the protein encaded and the ruclestide senuence srcoding 1Hhat protein. b general,

e mature protein coding sempienca begiog At o 847 of the ssgquenties sted below.

NAME |

QRPR
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Rib, or BMPRE oan bs

The affinly of dusignse BliPs foe one o tuve B

¢4«4

Sirdding aszave. For sxampls, afinliss for ALK ALK,

detervingg, Sullsids binding sosevas inchude, Sut ars not fimilsd 1o ELIBA, ‘, cpatEncs abisnirapy s
ey, stintiliation praxingly desavn (SPRA) Blaoore {Reame ot &l aigine GRBLEE (1009

DELFW assavs, and AlphaSoreen™ {ocramersially avaiialde from PakinBimse Bosse By, v € and
Sk Ky Lrguney.

I sarne snbodimanis, Blasowe o s;urfwe pias;:ma:z-s'js FESONENCe SEeRVS are used. Bes, fw
« §F

sanphs, MeDonnsdl, Susn Oy T {R0MMY Bleoors sipenments have boenitned

previcusly o ohapacterize binding of TEFR isofmms by thelr redeptors {De Oresvenzg ot gl J. Blok

Chaen BTG SRR3R 2004 {001 De Crascanss ebal o Mol Bisl, 3280 171 88 3008

I other amnbadivnents, 8 plalesbassd Divec! Binding Assay i used v delermins the affinity of ane

o mnong nidifed BMPs for e or mors BMP rreeptors. This method iy & nudifiesd sandndeh B
wohtoh BMP Iz caplursd Ozing an an-BRF ronsolonal antibody and then defeciad using 3 BMP recediors
Fo tusion profady.

i ofher embodivnenis, AlphaSoreen™ assays {Bosss Roal ai,. %'-‘;f%rm Hles of A'nhaS“\mm“\

086

NerkinElvde Leradurs ;X:;)%é:czﬁ%ﬁim Moty R #9065 bt iescleny

-+

pddf (20021 can be used o characterize receplor and nbibitor i&aintﬁiﬁg FHIOMEARENNS Sasays may

f ’44

Alse E:w ustal to ohy w rerepiod snd inhildtor bindu

Eor 8;(\‘&\%; s it BMRZ 0w BMPRR

axampies of sullabls dyas, soe Ine

recoptor or nhibilor ey be labeled with & Hun

‘.‘::

Mudsoular Probes vatalog) - Sdditionafly; suintilation pg'a;o:igfmty SEAVE gbf}ﬁ\} can be used to delerning
pacentor hinding affnily. Foravample, BMP recepionfo fushing may be hound o profein & cusled 8RS

S g

beads or Seshrplale and frssted with B35 dabelind BMP! the binding event resuls in proshuction of ight.

5
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Dmmigner BB o the prasent ated Yor admpisiistion & & mevmal
TRt $
3y

praferably & human fn oesd thereof as part of 8 phermaceutical somposition. The cumpusiion oan be

eaaimi?}iﬁsteama by any suilabis means, 24, parendersily, s:ste;si?’}f o Qw&zi;; ¥hers the dosigiad BMPs s

hesmdninisiwred fnoaliy, as by injection, o w desived tissue sibe, o syst

subotlanaous, nbramisd §.s~i wrsorbital, ﬁpf\{h\a&rﬁc, ntraveninowlar, - inkacrgnial,

infrashing!, Inracisiomal, infraperiiongst, bucsal, redtal, vagingl, nranessl of sevosgl adminisiration, s

sornpoaitier greteralily. comprizes wn squemis sultion.  The aolision ;}:r’ssefemﬁﬂy R i

aa‘cs%;ﬁahia, stinh that adninisation thereof fo 2 miapeoal does not advarssly alfent the manmals nonns

slectrolyle s fult! valums balanwe: The aquenus solutian thus can iiiﬁ!’i}.ps‘:iiie( a.g; ruwmal physislogle
satii (009 Mall SIS, ph T

Useful solitiony for aral o parerderal ‘\}tvi e sninbstratihay en be pray

rosthods well kngsen i the pharmacsudical arts, dese

Sciences” {GBemwre, A oad, Mack Pub,

refargnng). Foroudations can nalude, Tor oxa

of vegeiabls wighh, hwlogensted naphibalangs, Formubstions for direst schministratiey. in
pariialar, san sichale glyosol and offer compositions of igh visoosity.
Biscorspatibie, praferably borssorbable polvmers, nchuding, & waami@ hyslurardic ackd,

¥

cofiagen, Realciim sm“phaw potvbutvrats, puhdactide, polighvontide and atidadgiyonlide sopatymess,

Ry he s

> designer BMPs i wives Other polentially usefist

parentorst iﬁaﬁiwsﬁv syataevs for- B pracent desidng BMPE can fnclude sthylene-vingd soalate nopobimss

parlicles, oarmolic. pumps, Inplantable olusion sveleme and Sposomes. Forogations R inhalalion
gdenvindstration can - condadn as solchdanty, Tor sxunple, Iaciose, oF can by wieons snllio

oy sxample,  polvevysiindensBdaunyt ofther, glvoocholade or - deowyohalale, oe iy solulions for

acdministration in B Tonmn of nusat drops o as g gel o be applied ntranvaaliy,

Altarnatively, the designer BMPS of the vaniion, including design&r BRES ;m BRFS, ideniified

as desuilimt heraly may *)e sidinvivdatensd orsihe For exatvgder i fo signer BPs oan
g prapaved acomding v slandard pracices such aa Hoss autinal
Sctenves” {supral Such Rouid furmulatinscqn then be sdded & rvend

{
for administration. Ul admivialration ciey alsy be aolvaved using ¢
s%itargﬁx:,a%ivgsiy, saiid fégfmgﬂgﬁ&m.‘ prapared sy eftmoognized sviubsiflers van b fabrioutend it tabdsds,

o fororal administration

s
o
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the desigrey BMPs can D fermilated i coenpesitions cosngwising meany Tor

sabancing usabs of Ihe proleiy by & dewived fssue, Torsvample, otasvcling arel diphosphionstes

{Haphasphonatss) wre dnown do bind {o bone miperal, particulary al zones of bons rervodsiing, whsn

Sy are peovided systomisally i o memmal, Accordingly sl componants can e Used fo erhancs

telivery of the present designer BMPs o boneiasue.. Allemalivaly, any antibody or poetia therent that

o

Birdn specifically v an acsessilils substanos spa waspniatad with the dostred target Yesue, such

ax e oall swiace antigen,. Ao can beused. I desied, suoh speatic tagelibg molenifes oan be

e;r;mssie;\:stixé Bokingd 0 the pracent desiorer BMR e gL caslyling or by Ustng slandard

genelic snghearing lechiiques & orsate, Tor sxample, an ackd lalile bond such av an Asi-Proclinkage.

¥

Usefal trgeting molecules saerba designgd, for exe
RIS S R

b dncording o the teachings o US Patent No,

itis vonternplated wiso thal soms of the desigroe BMPx may axiildl the Nghest bevels of activity
B vt whient comBlngd with camier mstrioss, Lg nsolubls polymsy malross. Dos for oxarmple, US Patert
oA JERERD the disclosure of which 18 howrporatsd by referentie havelt, Cunntly prefavrsd naviay

maltoes are xenogania, alingeniv or aulogeniy i nalirs. | i oonfemplated, howsver, thal synielic

£]

vativex- and nopolytvaes

o

msterialy civpeising poldactic acld, polyghyeatics acid, podybutyrin achi, ¢
theveo! may alss b used o generals sullable sarrier matices. Preferrad snthetin and natirally dervad
gl maderials, thsl praparsdion, mestheads for formulating them with the designer BWPs of the ee‘\&f‘&i{ﬁi‘\‘)&’t

and methinds of administation sre well known iy he art andd 20 2n8 not disousssd i delaiied horaln, Bew

f:»

forexamiple US Palanit Re 5366831
freonntain smbedibmanta, the dasigner BMPs oo be sxti‘m?iniaiar ik t e vnavarnal o noed Suireof
either alone of I sombinalion with another substanee kown 1o have g benaficisl effect oy tiasus

rotphogenesis,. Examples of such subslances (heraln, sofactons) nclude substances thal promots

fnate repalr and regamenation anlie nhibit inflanyration v fbrosis cnfantors for

simgiating hong astie (rowih M osteomiroliv §r}(ﬁ\:"§£§i~é&§3¢. for-exaple, §‘§’3i§3§3£§€:‘-‘ bugt e not Baied ko
sitarmin D2 caleitoniy prostagianding, parathyroid harrnong - dexamethasens, sairoger and KOF o 18R

o Dhsatul colsotors fov getve fasiny repaly avsl ragensratinnt wan nchule netve drowth feolons. Dthey
. &

4

uaslul colactors include symploprailavialing sofeciors, nfuding anlisepiics, anlibiolizs, sntiviral and
arfungal sgonty, anslossicy and snesthstion.

Dissigner BMP are prefevably fonnulalad ivte pharmacsulios] sompositions by adoiixiure with
pharmaceuiioally acceplable, nordodly excpienty and ardrs: &s roded above, sidy cosvpositions oan

ve prapaved for systemie, s, parsriersl, ad-nfsmisti‘raﬁm, partinsdary 0 the form of Hgoid solitiong o

JE%L;‘S*’E&EE?S?G??&S’; for oo adtmduintration, . paicubaly i the forn of fabisle. & capatdesy w intan:

parbicitaty o the fors of powdars, ne fimtzss  wmrosnds Whare adhesion o g Hssus

.

serirad, s compoeilinn can comysiss 8 ii%ﬁs;*ijn'ag;ﬁnzwf;h:mm?:;irg dHaparsant or other Moadhsslve sich as s

Al

dinchosad, for '~*‘>:a'zmv§"’ PG ?SQ‘E:“‘:@;{?&, the disclosure of which is nsorpurated horei by refersnes,

&

The composition the tan e painted, sprayediorotheradse apofied & the desired tivets suriaos.

s
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Whan adininislerad, the haimaceutival cnvipaitiey of this ivention sty

watty detbered ia

pdogendfds, physitlogicaliy atoaplable form Funher, the compesiion roay desiraly be snoapsulaied or

&

infevtad i @ visoous Tonm R dedbvery 1o the site of heirie nanilage or Hewye damage. Looal sulministration

: S

Fviy b suitable for wound healing ond Bssue fopale. Frofarably Tor bong andlioy certlage Rt e

cormpasitian includes » mally capable of delivaring BMP protein to the site of bons swdinr sarilage

priniding 8 stucieg for e develaging bons

and cartiage and optinally sapalds of haing

(’,

reaortied inlo the bhady, Ruch maidoss may be fonmed ol matensls presently in use for oiher nplantad
indicad qpplications,

Thy ohdee of sty materlal s Dassd on Rooonpalibiiity

properiios; cosmatic appeanance and interiate propatties. The partiodar appdi

composiions will deting the doproptiste fonpidstion. Potardial mavics

Hodegradalds sl charnisally defined relchun suifeds, Tcslchanphosphale,, hydiprvepatiie, poddactio

acikd s pobvanbvdnides. Qther polential matetials arg Modegradabls and biclogically well defined, sinh

a3 bue o shermal collagen. Pty mmaliies arg cdmnpriserd of pure protedts of axdneeliuiar mediix
somponenis, Oihsr polential ralticss are nonbiodegradable and chemically defiried, such as sinfersd

hyhioryapalits, Miglass, slinninates o oher corapics. Maticey may be ooropised of zombinations of

any of the above-matticosd brpes of materizh, such 2 polviadlic acid and %\yﬁmx‘gapa:ﬁe o collagen and

wodinumphorphate. The Noostamics may e wllerad i composition, sue i%‘:s By uslchmaluminats

phosphals and processing o alier pore site) pailicle st pariicle shaps

The dosage regimen will b datar *}ximed By the aftending \:,\'a;}iousz factses

winsh oy e aclionof the designer BMP prolaln, Thess faciors indluds, w-t‘wuti m%sim the armount

of barie weloht desired dobe fonmed: the St of hons dumags, the condition of the damaged bone, e

sivgof @ wound, tvpe of damaged et the polionts agd sex, snd diet, e sowanity of any infacton,

S R

o)

fme of adminiatration and oiher cinical faclors. The dosags may vary wi > gk of matry used in the
pesonsiibation, The addiior of oty Khowry goeth faQiord, soch a8 1IGF 1 finsulin ke growdh feoter i o

e final composiion. may dlvg oifect e dosags. P‘mgs\':\ss San be raoriinred Dy perisdic assesgment of

P

one greweth sndhe rapar. Qe methion of anesssiig Duve prowih of repuir {5 by kengy imaging aadier GF

seaning, AN many attrecognived melhonds.

fﬂ

The compoadinne g by formulated oy parentersd or oral subvinistratony 1o humans o aihe
rearvmals i heapsuticaliy slfecive amaanls, e.g., amounds whith provids appropiiate congsnifalions of

e BMPy 1o fanged tasis for e e owaflidierd b nduse the dexired effent Praferably the

prasent copposiiong alleviate or miligals e aamals nesd for & moiphogsreassociated Mologioal

3

rraprtsE, such s rmaintanange of fussesgacis funclion or rextwatin of lssue-spasifs phenntype o

aperin hons Tssus) orthe inhibitiog oF reversal of o filwolls esponse It a

Ao il be azgm aciitied by those skilted In e arl, the ooncentration of the t:mﬁ;:»mm;% dusoribed iy
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- Fewdraphetiniy) of the conpatinds eraploved, and

the raule 0“ scministration. The gg’sfa;md dﬁsaga a:}f drug o e administensd alao i Reely o depavd on

sesehiny s he vpe and exbad of a-dissase; Hasue foss wodefert. the wverall health siatus of the

par iima-t‘ pa}tiani e ralathve Diologics \§f§‘c&sty of the compound. selected, e Sorsulation of the

enve ayd fvpes of wipdents by Bie formidatior and the route of adminisinstion.

compand, the pre

ey g

tosmns, the compounds of hic invention may be provided Inan anueous physiologisgl

sion contaming aboul D1 1o 0% oy compound for samenteral admivdstation. Typical sdbees

FRres ot o b0 T gk 10 abmi g ot by weight per g

S about 8 Uimgdeg o 180 n

K of bagdy welght,

TherspeutinUses

Dasipner BlPs may b pset forany indicastion that wiltd typse BMPs g useful for o & any

resthiod o which & TGFR atuperfamily meriber oo be weed. Desligrisy BMP are capable of ndociig the

dpveloprenial cascade-of bone g cortiiage morphogenesls g 1o idlise

s madiate Smsd shgrialing

paffwavs, Doestoner BMP nduce 'gragter bong sugmariation and regalr, inchiding, el not mitad 1,

production of graster Dory mass, bonw sliffey and hone deraity tat coraaporading wild ype BMP,

Aﬁmfdingﬁ.'}a dssigme;" B%}?Fs. ma‘y‘ heuzed 0 duce bone formation v g ssue,. Alsn, designsr BMPs

;ts%szg iy s vanlety of ocsaliong i the body. Fa

w«ﬁmgiﬁ wwm BMPS sy he uted fu repalr jolnd suchoax koge, eliow, anle,. and finges. For

il

sraple, deslgner BRMPa may by uselil m‘;mereaiim warilage in -sti.%ents suffering from arthrits or

oifwer chnilage dagenerating discases, Fielbar, detugner BMPs sre indicatad for ioating tears in cantifage
15

dos faivguey I addiion, designer BhMPa are yseldor inslucing bone growth in patients, F{)_r wamai@

designes BMPy we badicated for se i realing pativnts suffering Sum bane fachies of breske,
sstecturosiz, o patents i need of ypinal Baslon or fe repalr of the spdne, vartebras o the fike

e snothes embodimend, e Inventitey aludes amethod of bone stgmentaiion. avbor rapair

ix)

Thus, theinvention entoopasees administering a therapeatioally effeative amount of & desigrey BMP o a

aitewhen i medinter ditertabls bone augmeniation o repsir,

- another smbodivent, e vention inclides 2 mathed of inducing o invregsing Smad

atrwy Smad mediatad g

expoaasime. The msthod comprizes nontaching & ol

with & dhesigner BMP O the invention

Desirar BMPs are sag

i of inglucing the devalopmental vas:

Yesue morphogenesis for e varsty of Saster iy mavunals Siferant from bone or bone nas‘é:iiag‘\ This

pifaration s differentiation of wogeniior o

whogenis sothite inclides the abliGy 1o nsluos pr

S ability 10 support and matniain she differentisted Shanotye: rough the progreasion of ovand

results in the fematior of howe, cartilage, non-minsealizssd skeletal w

84



13 Jan 2017

2017200239

&

S

X

i
Z
2

i "

SR, mer&zi mathnds o rsabmant o pyeve;‘si m\: »:3§ anciar inoraase mn&

Dasioregs ESE\-*,‘;PQ may wso he adiminintarer
toars. Designer Q?»r?r}s of the prasent vetion mayv e used fiy §“§‘FEO\§~'3I tal Bonte regenaration. Germral
methods fw perindontal fissus regenaralion using ostengenio wotsins wre disclosed i US. Patent Mo,
530878 the distdosires of which ans harely knorborated by referancs.

Desigrer BRPa may s sed for Hver egenergticn, General melods ke liver regensnaiion using

ostengenie proteine ars disciosad i UR Pelant Noo 840880, the disclosures of wiich are horelwy
inconoratss by reference. Designer BMPs miay be tsed T treabment of shioniy reusl Tailing: Ganaral
resthads for eatmsnt of cleonis mngd fdllive Using peteopmrde roteine are dlsclismt Iy LS. Paterd N,

B8 404, s Givolosures of which are hereby fovorporatad by refersnos. Designsy BMPs wray be usad
*;*’t:r e:‘;i‘s‘i‘!sii?ﬁ‘it?#é&*:j;i funchonal recuvery Tollowing veniial nerais systen fschernia or raund. Densral methorda

oy subancing funclional recovery Tollowing genfral necva

';2

 sysiam sohamia or Fauma using calsogenic
prolelny as disclosad i LS, Patent No § 487 080w \%m:\me\ of which are hersby noorponiied by

s‘aé‘émm@,

iselnsires of

%
&
4

derdiiio o ﬂwin LI S ~im\;ema pmimn e disc wef‘ iy L8 Patont Mo, 48508, the
wihich are hevely oorporaied by refsvense:

Deslgner BMFS ity be used for indusng netral ool achgion. Gene ol wisthods for induing
newtal cofl adbesion using oslsogenic profeine ave disdlosed in LLE. Palent Moo S 3ELER, $e
disclosiras of which ars hereby innormarated by raforance,

Deslgrer BMPs may by used fdpsstment snid praverdion of Pavkingon's dlssass Ganersd
methody for reatment and prevention of Parkinson's diseass tsing osteagenic profoing am disslosed in
LS Patent Mo 8808, 788, the disclosures o which ars hareby invomorated by refaerion,

HE »mthzs\ adits of an ordineey arbisy fo modify e geveend msdhnds yshng the o

1’

ths pfa"m breantion R various therapaulin uses deswibed sbove. Tuysmplary  embodimenis

wlifiod BMPs of the prasent nvention are futther descritiad helow.

‘Cf“%ﬁg:n&f' BAPa niay be used fo repeir Jiesased or darnaged mammalian tastie The Bssus o be

repairad is walsrably assesxed, ang mxomas raorudin o intaeheing som

Hraus ravaverd gs naded, by

surgieal, cherniosl, ablating or other madhods Ruoee iy ths misdical arts, The designee BMPs Danmay be

provideat direclly 1o the tesue foous as pawl of @ atande, Dlon ommiz‘xix, cornposition, sither by sungical

implatation or yechon, Alematively o slerfe, blorumpalitds camposition sontaiming muadified BME

stirnuisted progenitor vells may by providest b the lssus lous. The ex iz 3t the kvtis whether
i

tariy one that

dissased or g agfia{i) povides the sppropriste. mghin o allow the proliferation ard Hasts-gpach

gifferentiatinn of g mifor gells. iy addiion, a damaged o dissasw! ssus

o)
P
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has heen Birthue sxonuiled By sungival imeany, provides @ moiphngenically prrmdasive eradiranent. For

some Heaues, Uinsnvisioned hat systemic provision of the modified BMPswill be suflicient.

Qesigner B3P miay bensed dn pravent e subsianiially inhibi suer Yssue formation fllowing an

furyc adesignee BMM R provided o & powdrindrsd Sasde ocus, 1 san indues Sasue inorphogerssts
At ths oous;, Qrﬁ\;iemﬁng i aggregation of migrating fovoblasis into aorediffersntatud conhective Besus

The dosignes BME preferably & provided o 8 sterle pharmacoutical preparation infected intn the desue

focta within Sy hones of the infury.

For wsnpole; the desigaer BMPs rvay boused Ewg soisindndined murphogenasis of substandiaty

ifured Hver Hesue folloing w parial hepatectorny. Varations on s pvenl protoond maay be uged Yor

sethod rvobig exaising Wy pesentially norvegenarating porlion oF & tasue

and providing the modiiad BME

Cprefarably 32 soluble pharmacentival preparation o he exvised Hssue
ooy, olualng the wownd and sominining el alts ol & oture date, Like hone, Hver hax s pudendial
regenenals upostinfury duging post-felal ife

As angiher axamphs, designer BMPa ooy adeg be used to induse dentinompnesin, To dule, the

unpradiciable responss of denlal pulp lasus o inlwey s 9 hesln olinicsl proldan iy dontisiry. Using

standa

B

d dented sirgionl procadurss, small wea {eg., 2 nant ol dental puips ooy be surpinally sxpneed

by ramoving the enarral and dentinimimadistely above the pulp {by deilling of sample lselh, parforming s

porisl aoputediorsof e oronst pulp Heate, induoing bemostasiy, spplicedion of e puli teatrand, ard

el ard Mliveg the oty by standard prosedines,

The designer BiPs of the hwention may be ysed o real Blvosis. Thes fbrosis may be i'{}a:;a“iaé n
vanous parts of the bodv and can ba ol & partiodar kind, or exami e fibrosis may be ooated e

Kidrey, for example, f%}:sm,\teisa Ssoobsstvad in glomenilurensphuitis, disbsiic -ﬂ@'ﬁ;“ii’{}}fﬁ?ﬁ'{}yﬂ allograft

retection, el HIV nephropathy) noths Bver, for oxample, cheiosis, and vanowdolusive disessel ity the
g, T exanyde, dlivpathic fbrosls fand suicirmune. brasis) iy the skin for = warople, systemic

scleroais: beloids, sowrseand (?{3‘33{1“‘&3?!3 farnyainie syndemie iy ihe central nervous system, Tor sxample,

intraccular fibrosia) iy e nardiovastular system, Tor syample, vascular rostanaais) iy the nose, for

axsnple, nasel polypasiz, i bong e 5&(}3}»&? fatrons i ser dandowine orgen; end By ey goestruindosting
sysiam,
i ong embodiment, @ designer BMP having e binding chevaclerstine of BMPY, or uselul

rodification thereo! {sxnendsd half 118, ntreass binging alfinily Sitfevent racsptoy somparad

Wit wild tyren BMPT, rondatoncs ko inbubitiony by o BMP? avdesg %, DUt vot imited 10, Moggiy

s, as reviowed reosvlly in

12, TGFE: medistes o cosnade uding o

i

ierassad fiheosis, iﬂaia@dimg; b ant Bited e, i§§3§§ stisldormssenahivrnsd fransifon.  The fhrosindralucing

sffects of TSRS may be inbibited o reversed Ly BMPT. See alvo Louwrsko sl gl 210, Nephvel. Dial.

Travsplant 25710081108, Fusther, cerlaln fribotia conditfons may also be et or amelioratsd by

Py

acdministratiog. of BB {ses Pegovier et al. J010 Resp. Res, VU88L Therelore, the Hvention

5.
535
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ay SR sither Dossd on 3 BMPY famewerk endior innoraerling the type Tand

twpe i oandlations disclosed slsewhers bersin, 1o alter recsplor binding and provides & potential us aful
e e

ﬁ«. ,fé;;raéis;‘ désarﬁe{‘ rayber '§¥?i§ii$§3=§§1 i:\}-r wimber of © s dnplading shemotherapy, for exampln,

SRR

g fren Dlesanyoin, ohlsramblcll, oyolophaphamiths, metholrexats, musting, or

pz“mamaxiﬂa freafrmenty radidtinn eiQosivg whather ascidental o purposafil de I radintion terapy, oy

exam‘;}%a inteestitial fung dissase (LD} resuling froen radiabiony syndronmsntal o industial Taclors oy

&, ot for exarple, LD resullivg

Ca g or g oembinaliore of deugs. for sxampls antibictios g@f;

sullongrnidas, eic cardiovasaular drugs {og, hydralazine, bela Bockers, stod, ONS drugs {”‘i‘i&‘ﬂ‘riﬁi“‘
chlormromasing, st} an;iizéinﬁamm;amrg grugs (8.9 gaid salls, phenvibuiasons, sio), sole e cause LY
an enive resuding disorder, e exerwss, ohwordn gratt-verswehnat disense with dernal fidaeads,
dizesse slates such a5 aspiration pneumonia whith 8 a Keovst catss of 11D, and parasits in.cmaed
fiross; ang: wiunds, for- example, St daume sungioal inoisions, - batliefield - baminds, elo, s iy
ponsivating inluriss of he GNG

s

s srabodineand, desigrisr BMPs ol nproved inding 1o e {recepior ALKE, such

iy s parlio

as BANPE, may he used o taal dissases relaled fo ALKE.

Kits
The vvgntions edudes varous kits ahinh camise o therapautivelly - offsctive wmoutt of 8

lonignes BMP of the favention. along with an applicetor and nstuctional materals which desorilss wse of

.

hie designe BMP o perfirpt the methods of the inventinn, Althotgh sxemplary Kz arg desoribed below,

f"¢

Py Cordernts of o Urelid Sits wilt be snperant i the shilied arlisan v ighl of the prosant gisciasins
Faoh of theow RKin ininlnded within e inventist
The dnvenBion nchides & K for brealmant o prevent lias-of andior fncraase bong mass H a

sestabolic bone didsase iy apaliant i nesd theraal. The B indludas & desigper BMF of the invention,

The kit forthee sotapfines sy gpplicsior, chding, ot vt Hinited fo, mosvringe, # Gooe olviend mbdng

desdoaand he ke, for admidsiration of the obmponents of fie kit o a'oatient. Further; the 88 comprises

s iabructions maia:si:&% Sidting forthy e wr*mm@ rdormnudion for the e of the R fo aatwr pfﬁ\*‘ﬁm

hons inavs anddor incroase bone Mass in e palient,
More praferably, the NUcomprisas sl lnast obi desiray BME selentsd from an arlibndy hawing

an amine acid seguence seledied Bom the aaing aoid asgqushes of SEQ I KOS TS, svey o
rse ol BED I NOZ, SEQI KON
BMF is BRMFE, BMPG, DMPGE and
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Tha kit oy corvgarion any nunber of additional therspettic sgents for fnatmend & prevant bons

bons anddor inoreask hone niass. Suah agenls ars aal forth prad nusﬁiy and wwluds hevapsulis compoinds,

ayickings, vitaming, othey roernbers of the TGFE superfarelly, armong many pibers.
&

oravant bone loss andior inpresse

*

Tha vantion also reletes o s article o mar

scministration) cotrprdsing s desigres BMP o dhe smnaunt sffenthv

Soere rvang (e o than 1 gk, st loast 18 magfbg, o 18 regig)

of manufaclure coropdises g coniainer w conlainers goraprsing

instrgdions foruse i brast oo prevant boneioss qndior kve
The irvention alse holudes w XUl eat or pa‘ex wit fibrosis nw Hesue of sogat in & patisl in
nead thersd. The kit inchdes o designer B of the ovention: The B Sathar nompiisas an spplicator,

ichading, but notfimdted fo, 8 swings ordevios Tor delbeering the profeiy, & mixing devics, and-the ke, foe

adminisiration. of the cumponents of e ki o s patient. Father the M comprises an nshucions!

>

rasteriat selling ford the porBnent informalion for he use of e KL o reat or prevant Shrosls i the
padient,

Mors preferably, the 8 comprises 3 lsast ong designer BMP selacted bom @ prolein having an
arviotrand serutnes salecied from the aming acil ssquence of SEQUID NOa8-TS, evr o prefarably;
the desigoer BMP comprises e areine agid ssquence of 8EQ D NOAZ, BEQ 1D BG4, SEGHD KOG

1 BEG HRGEAT. Profuenbly, the desiprioy BP0 BRPE, BMPG, BUMPGE o BRMPGER.

bl prevant Bove

The kit.-c:&n chrnpriss Suy number of addiional therapeuic \gum for fraatmen

: et forth praviously and

redtide Surapootic compaunds, sckines, Jlamins, other rearbers of the TGP i‘:eu srfarnfly, sruong many
others
Thisy drvvaativny also odlales fo apy alicle of Inaruliolure {eg dooage forn adepled for L of ond

g

administraion) coomyising 8 deslore BMP inthe ams pravent hone foss andior incrsgss

Hunie ynaas or ki real s grovent Rrosli {n g miossitBan 1 mgikag, atleast 1@ wz%\ o8t least Y8 mghyg e

ONIRIngT OF ooriainers

i
€]

Somgikgh In cerdaint ambodivoents, the anidle of rowniatiurg pomprises 9
somprising s dosipner BAMP and o label argiw insttictons for usk 10 treal or prevent borig hisd sdior
nereass Hone ey orle realov pravent fitvosly,

The invention s hurthee desoribed in detall by refivense Yo the following sxpenimantal examplss,

These axamples are providad for purposes of ilfushration only, and are not intendsd o be imiliog urdess

Q

afwewine specified: Thus, the invention shoudd v peowey e oonstrusd as Delng lnitad 1o the following

sxamples but rather, shiould be consbiued o envompass any and all vatiations which beoomhe sviderd as

A reapit of e taaching provided hersiy

il
%
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ERAMPLE Y
Broduciion sud Piriicaticn ol designer BME proledng

Froduction vatg Mammadien el Cultre

Revornbingit host CHO colle: produsing and socraling wild Gype and designer BMPs were

generated saing standand recmnhinant DR procedires, Tunditionsg. misdiim was Q@ﬂm&?d frary

adhigrent cell culltver. *“ﬁ.e.(iy‘ GHO caly wate soaded i readivm -oontaining 1% OFES and sllvwed o

srow By nsar confluence i 3.4 dava ARer this growth phisas, {;;‘:;}Wﬁ“:; meadiuny was discandsd and the

<

cals wars dosed once with PRS-CME and subsaquently swiichad 1o & sevtntiren medivn supplomantad

Foe W ~ ~\

with 200 ugind deydran aulfales, Srod sodiuns nifyrate, angd HmM HEFED. Colls wers then oullursd for 7

Suiionad mediun was harvested and ol

dfind by taing staifiaing 12
whd fiivation, Conditioned madien way slored ol (3000 unlll purification.

Surification. of desigoer SRR

'$

by ot fo iy the novel designer BRMP mcleculss frove CHOG ol poncliffonsd medis the BMPs

wire crptiwed by fap stepin of cortvertionsl clromatography and the readits are showiy I Figom &
sompriaing panels AD0 Unby e delailz of e prificstion of BMPE are shown hersin sinng aff of the

oty novebdeaignsr BMPy wens piiifie ey asyantt afrdbay e,

CHO cordilioned madivm -{CHQ DM {EH adiusted o 80 with 1.0 M Tris, pH 801 was loadad

&

oo a Calluling Sulfate solumn {ht)f‘i", B 13.3ami s s:zf weay cquiblratad with 20mM MES pH 80, The
=

16 GV of Baltar & {{‘i‘s‘}- M Ua‘ez—s, Sinid R«%‘E&ig ;:‘:~§-:: Sﬁ:}w The BAFs ware slutsd ‘{xiﬁ\ & Enear 1.0 M Na®d

N -
£

gradignt qver & OV (Buffer B2 80 M Urea 50 mM MES, 1.0 8 Kali pH 883 Upsn appication {:sfa

sodiuny chiorids gradient, 8 broad peak bebeysen conducivities of 3 and 45 mSiay chargolerisiic

BMP2 was observed (Figure DAY Fractions wers analyzed by Coomassie stalned BUBFAGE gebs and
BME contalning fections weye podied, BMPs in bactions wers entiled s retlucidle wiipers ony BDB-

\.

PAGE NorsHeduced gels (el panel of Figure S8BL The BMP pools from the Talluline. Sulfate

.

chrornaliography slep wera further ;}mﬂ';m by pravarstive Heverse Phase HPLU s 10 3 2500 Vidas

iy SO a0

T v OF Coluary {Bolvent A= 00 1% TEA, Sohant 8= S0% acetoniteie, G019 TFA) with BRIF sliing with

gpprovimataly 3% aos

migle,  Aotracing of thy Raversed Phase olvomatography slep is showsr in
Figine S0 The prodely wan chncentiated and stetonirils. was rernoviad -using wosposdvad amd the
conosnirats was fTormulated inle MERSS huffer vig dinlysis: The puriied BAMFs were charagledizad by
SOS-BAGE, ASH

side of Pigure S0 and & Ratiised SDRPAGE gef {ight side of Figure 5D} showing the sang. oo

' o)

$and LAl dssay fondoloxinst - A phodoarabhy of an Non-Redused BIS-PAGE gl fleft

b

frachone (P13 tuough FI81 v shown, &tothof 18 BMP deshimer prdelns ware purified o @

samelevels of purily and syprassioniunfication viskds ranging Fom D314 gl S ang the resulls a

shisan in Figirs § ahowing phtugraphas F

pe ) Brisfly, wid (e BRMPZ WY and designer Bils

P
&
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BMPSE. BMPE,

of & non-raduned gal {Figurs SA) and & reduced SUSPAGE (Figuire SR8, and designer BMPs of {variand

ETOSR, BMPTL BMP BRER, BMP SNE, BMPR, and BMP-ER wre shown it pholographs

b

=

of BMP&, a fearlant of BMPAY < (BMPCY, bl fvarlant of BMPD, BIL L £ ared g are shswn In phdographs

of anoreredused 8D Figure S0} ant redined SRSFAGE {Figurs 80,

EXAMPLE 2

grvin Audiviiy of designer BAPs demonsivaiad using In ¥ive and In Yivn Sssavs

5‘ Hoalirs pfaphalise sesav

Spprodimately BO0G TG onlislwell i » S8l mlabe wers Insaled with the indicated BMP ant

sad oowmoasure alkaling

e dost indicaded,. Twoantdour boues postdissiment, the plales ware proce
phasphatase whith s an arbracogrived assay for onleogsanio activily. The oullire asdfam was rarmaved,

and e plalie ware washed twles with calchonimmgpesium-ree PES. 30 g of d-Methabam

gr:has;:‘%‘aata-{éevf\éij?} Liouid &baline Phosphatase St,ﬁi}amai"; Sigma sal. & MI188) was addad 0 sachywell,

slten wers noubots it e derk 8l 3750 Tor 19 minules Fluorssoshos was measunsd on &

Yictor luminomaler {sslings: exgilation af 355nM, amission 8l 8 SOnkE OW famyy shergy =t T30 3
& Buffer {200 b Trin-HC)

pi S S Triton X-1001 was added o sach well and the protaln conceniralion was detsrmined usihg

2

serand perwell, Allar the mading was gomplets, 50 ¢ of 2 mroteny sssay

the BCA Frotwin sssay {Plareal following the manufachesr's e gicziw procsdurs, Thy alkeline
phosphatass measuramanii wars thers novinalized fethe telal protein contertalions (e fiusrometnic
units per micrograny of profein. Ay shown By e graph I Figrs 7, C012 musals pra-pivohiast nells

reated with muitiple desiguer BMP molsouies showad . sigeificantly. e TRARY of Alabng Phosphalase

A

activity, a8 @ market of ontentdast difersnliativey, comparad lo frsaiment wsiiw stld type BMBPZ {heavy fie
wath sinall cinles) Dasigner BMPs axhibiing moreased AP ackivity somparsd with WY BMPR nnluded

N B

desigiers BMBA BMPFE, BMPG and BMPE. Swprisinglyy Gesigner BMPE demauistrated squivaly

it

Antivity to that of te wild Type BMRZIS hetorodimer (hoavy e with sauares), whinh s Snoven 1o Bind both
e tyde | resaplon of BMP2 and e dbrecaptors of BMPS with high afhnity, vi;\a::igmer SMPE s e

esult of introdustion of e low alflaily b T Slnsling vogion of BMPS inte BME2. The extramsdy 'high

e by

P % v;\vu“

achivityof e designer BMPE moleguis was extramely stvprising since i was predicted that 8MPE would

_.‘.

have fow affinity binding o -both type Land type i revepiors.  Intersatingly, the other designer BIMF

%

T3

minlanulies, desigoer BMER, designer BMEE, and Jesigner BMPG, Rave regions of wild ype BMPS hat
Hed e e Hdhighy effindlid vecaptirs of BUPS winch have heen nduodicsd into BMPR {see Figure 1B)

and these designee BMPs showad increased activity comparad fo BMEPZ, bl nof as high as that of wiid

S BMB G hetorodivnes (Fi

tﬁ?:ﬁ 3 cally slably soprassing the BMPresponse-cloment uctarase feportar{e

<.

fhe BN promoter wers plated gl 300 celishesdl of o 98 well and rsatesd with the indicatad BMP a
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st reatrng, the vells wers ined and focierase aotivity was vead using tin Promeds

Duah-Glo assay kit

The dals disclosed herey domonsbiatag that nol ondy way the solhvity of BMPE squivaleni iod

f\"{ ;ﬂ ;%a N 5 _\;

of BIMPHE i an alkaling phosphotass sasay, Hives Blso aquival

>
73
ity
z
[+

colis aw shovwn in Figre & Pty BMPE dermonstoaied spprosimataly 15:30

3

P
{Fi

ucifersse sssavonmparad wath wild type BRPLR 1o Thusy, the roculls obsasrved i

[

fx:i

s {BREAWCT assay correlated ain “.«a“sf:,;iy with thoss obdainsd i e Alleaiine Phe

activiiyassay v by same

BRE- assays are alan shown in Tabde 10 Tor wild
Withou! wishing 1o be bound by any gzgsriz sl Feney, Sese dala sugoest that the addiBon of
higrtaftinliy receptor e BMPE coult be the reason for iy Borsased sstsogenie aotvity, This

A&
i Devause e ALY miiialion hus Been Townd &y wautae fils

saia vasifioans progerasive (FORY, a

Saegss whery young childran develop napprogriale ectopis bone formalioer. Thus, mittalioy of ALKZ

associsted with inrrensed catiagenes wrel may be corelaled o i horsesed wstaog

aa:i‘iviiy of BRMPE. Thus, BMPE 3 s new olass of BRF molsouls with high afinily for ihe hyoe P roceplors
AL 3iand &

zannfed Shaining for el e

]

G2 colls ware plafsd in %«m:i; t&szxua ciliore olates &b @ dansity of & x WY nelisie m° and
mouhated overnight 88 3770 inslde a 5% COEEY hureidifiad sirinoubstor. Afler the recovery pavlod, the

ciiftiee mndionn wan replaced withy freahly propared ostengenic differentiation madium: Grawth Medign

g SOughel L-asomrbic aud ;}ht\,(ph,-«?@ {h-Asonrbic Acld Fhosphate Magnesiun Selt nevdenie
WARD Pure Chemical Industies; Ual Mo DIBI208Y) S-ulwmerol phosphate {§-Shoerd ,}?a:«w%‘am

Dlswefine salty 10mM Pentahydrate; Fluke BiaChernion Tal. Mo 830200 gnid 180 0l Menadions susditm

procd

't‘”

i K S Cat Mo MESI8L The indicated BMP was sdded o the approprials walls &t

fhe desired concenliglion. The pialey ware :,§m:=;sbaﬁ§»:~:«.d A 3TN0 for spproninatelc 15 davs, ik msditem
replasenent svery D B davs. The vells wera shalned with the Alizarin Red staln following the standand
prblished protoogts:

As :s;%}qwsfi iy Table 8, below, designser BMPE hduned mingralivation of C3HITH2 mouse

& Tar greaker aviant than oovresponding wiild %yg:«‘s B2 an indivaisd by

That i, as fnore TUlly dissussed below, at dosas whime wild typs BMP-2 was unabis

R incucs minesraiivation of the CAHITT3 G calln

s

35, 50, angd 100 ngind) BMPE homodimey indused

8 48
stong miveeaizalion: smiar o st of e BB ‘:} sdorodiner o as: shown i Table @ Thuy, the

1
aizarive rad slalvdng ausay rosully further corradale the resulls oblaingd In e Alsahos and BREue

ol
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Fom

w7

Cintrsnuseuiar sclopin g gosey

To deleraine whether the sinnger usteoqeniy solivity oheerved i vilns by the designer BMPs
sarformed,

Briefly, an ALS {shsorbaide colfagen. spovgel fnpregriated ofth the indlonied folgl smound of designer

sorrespondad o siodiar inoreased aulivily i vivo, fal sciopic bone Tonmalion sssweis we

DB 180 sicrohiters of bulfer way Inplanted ie the hameiing of Bt obd mals Long Bvans ralx
More specificaliy, thres § form Diopsy bunched ACS discs wers sulured together with nonresorbabls siik
sutursas The spongss were waltsd with 180 ovomiifery of the S0P sslishon nontalning the amatint of
B ndicated iy the chartin Figure 8 fe Qhipg or G808 g The welted sponges werg squiiisaled at
iy

§ bliaterally, Rach BMF paiic type and desighes miolsaules) was placad into both Himbs of 4 rals. Ten

&

Py Bvpeseaturs Be Sadvutes. The sponges ware then swrgically placed info the hamatings of eag

weeks nosl inplaniation, B sniinals were ssorifosd and e hamstings wars iss&\*e\i plaged n 10%

Sl and sosanad By g07 (Soence e b dolenming e amouwt of sclopis hone pr( serd.  The
arpount of hydrosvapatiie in moifigrams {oig H&) present bt the Habs of the beoated sulnals s showrt in

Figure 3 Flolre B8 ahowes the resuits Tor BMPE,: BMPE and B2 helen s g
results for BMPY: BMPG, BMPS and BRBF. For sagivof the dusicher MM?\H zofopic bons was formed

at Joses st which owiid Sype BMBR was wnpble o form g detents arie mass I8 headdodwad

oumsataen of wild type BRMPE with designer BMPE vweas ables b Indise sodioplo bone fo the same exient

as wikd type BMPRIB balerodimer, closely thaiching the results ohildined I Be iy villn expaviments

oy

dhaciozed previcuslys Desigper BMPy BMPG, BMPA, and BMPF sao demonsiraled signifioantiy Hgher

“insing

@
e
i
yond
T
W
pou
o
-
e
il
%
W
&
W
%
o
%
[~y
@D
2y
L
4;‘/'
pivs
=

o

extde bane foymation sompensd D adld e BMPER (Flgure B8}

Bigure ¥ and sive prossnted in Table 10,

TARLE

X 1 Allephos Rat sctopic borey formation
RMPOWT ¥ b
BAPA P

BNMER L PO T
BB A

SBMPL i
CBMPE b a

RMEE b . bokeok
BRIPG e P T
BMEH A i ik
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BMPE-ahot B e Fobdd

EXAMPLE 3
BMF Recentor Binding

To fasther sluchlads i%'aeis smchaiiom of oreaved medsogenia sty of the designer BN,
i”sirsﬁ&sfsg Kinelio analvsis of sactiof the deciongs BMPs wilh 3 pansd of BAF receplors was garfarmed
g e Qo systam {F{a Bio, Mends Feeld, CAL The Dotet OF analvsiy was porfornad af thgress in

=%

TEE vt D019% Toene 20, Somples wiere agitaied a8 1000 rpm. Antid

Haman g Qutet Sps wors salirsted
with A0 egimb of sach receplordiumianaG1-Fo fusion profeln Jor J0min,, which Yypically: resilied in
captire fevals of e repedior Seil are salUraled withit 2 row of oight tips, Boch BMP was profarad ag s
aseveniold verdal dilution (hvpioally 200-3 nM inisinglicated plus buffer blwdon ol Reowten/BMP binding
P was run et least i duplicate. Association was momtored for 10 min and desociation was folfowed for
X inte buffer slone: Kinetis panwoelars thont and kol and aiffiniies (KON were valomated using the Gkhet
Data Arubyshyaofivers B Rusing & partial bading 101 model fdlowing suanufectorer’s mistiastions.

Tha dats sel forily i Table 12 show that wild ivpe BMPR sl BMPE prolelny exch sdemeteingted

$he arpacted hgh aifnity binding fooiype DALKSS ardd ALKG and typs H renaplors (ACHRUA, AcIREE, wad

SMPRRY respeatively. The wild fype BMFIA heterodinsr sxhibiied high affinily binding 1o bahy groips of

tvpe bang dype B recepties s did desigmer BRPG, which Suy trpe I Breling dovialns A snd B of BMR2

have bewt repisced by e domais of wild 'i';,«?g_:sa BMPE,. Dosigner BMPE showdd Qamifer affinity as wild
Wpe BRMPE Tor the typs  recoplrs sa ekgmcied sitice pi mitatiuns wave made it the type § Bindling
regions,  Unexpeviadiy, designer E%f\»?{;‘%f mainiaingd high affinily binding for the pe | recepiors ALK-3
snd ALB-E with the fype | binding domain of BMPS which bas besn substititiad in place fw that of BMP2,

white slso unsxpectedly Binding the tpe rseeplor AUK2 with a KD of 2 s :Cs.?ms). BIMPE wipprisigly

Guitied o very hight allingy biviling for ALK not sshisetved iy sdihsr ¥
TABLE 18

ssoptor | ho iy ‘ﬁ?fg;‘*‘ ”‘:‘;ﬁ’;ﬁ” s iy
auwx | oswoon | wseee | oma | 2 AR
AR 3 33 * § ¥
REIH 3 26 R ' R -
soveEs ! om % w 11 ,? ------------
- : M ..................... % ] I i
i 2 % 3 52 %
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Az showruin Tebis 13, combining Hig muialions of BYVPS and BMPE, comprising aither groling
or-arghdne st amino aokd residue 36 {PAOR) relative o the aming
fortbedny  SEQUID NGET, 10 producy BMBGER (also vafarrad o ay BMPOE PO and BMP-GER (dlsn

=

Qigf

T

acid seqitense of wilkd type BMPR w5 a9l

refersad b g BMPGE FASR), respsctively, produred desipner BMPs which demonatraied high

fove mbd KD, for all vpe Pand Type H BMP recapiors Incliading ALE-R

BMP-E | BMP-G

ARz §oS000 | von | a0 LI ST

FRERS F 3 8 | 4 35

Thus, the dutn discluset harein damsnsioate riws! dexigner BiPs, sunh et bt i,

R

BMP-GER and DMPGER, m’am sombing he aliribtos of BAMPYG and BME-E such hal these novel
desigper BMPs denansirale high aifinity binding 1o o wide reprrtidre of hoth bpe | and type H mneplors,
eduding, Bt vt Boiled g, ALK AIKT ALKS, AciRUA, ACRER and BMFRUEA. The dats hurker

demonatrated that repdacing the proding ot residue nuritey 38 of S arino aold sequence o WT BMPR

(R0 NG o argining produced g desighier BMP ihal was 25 sffedlive ay an ohanviss Kanticat BR
whers e amito seil wae nod replaced,  These mivel oxtaagenic BMPs as swemplifing by BMP3BER,
pravide high devels -of bodogic activity thos sifowing bower dosing atd, It some cases, mare rapid

ostengente vespongs, sl suggesting thal these  mudlsoules’ would provide highty effective

2 fbuin osfentoni moded

Tofurther ssesss the polential herapeudic potential of the novel designer BRIPs of the fnventon,
e acivity of dexigner BMPE and BMPRG wiis ononpered o thal of - wild Bype BOP2 By aov NHP {ruee

hurnan privaaiel filda oslaviomy rwdel,

¥4
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son

& onieddingd

frpsaat ostentony of e bk was porionmd ,*.ii,aia::ssi?y with the Taisy blade o an

osciliating saw i adill mads Oynomolgus monkays \f&mi"

& ITHERN SJ“"Q} pi e

standast deviationy of £.5 & 02 kg and an ags > of ssvan 1o fen vears A asosll inbramsduliary

Kirsohfide wirgwas added 10 the proviously desonbed Bbidar osteotomy moded § maindain slignment of

thi 3?3\%‘3\?‘ ared disial Gone ends dor muove uniformn forshonal blomechianiosl tealing. The twe miajor

g B Y

g ability o wilize o lateral sliady dosion 45 9 resull of e low morbidity of

the provagure and He abilly o rernove 8 Bis Som segment of the Thuls containing the oglesivroy sile

for sueeguent barneshanivel snd istologioal evaluatiom witheut having b saorifice the andval & 300 b

sodulioet of 0.5 mghn! of sither wild fyps o fiewgmm BMP was added tna 3ham X 8mo ADE sponge.

Y

The sponde was wapped aning the defest followihy srgery: A% sppbes

sinately S fracture of the
Shada of ol Brb ol g skeletslly sty NHP wan srapped inoan ADS spongs comiprising sither 2

designer BMP adecide Bt 08 tagitd dose (580 g tote! delvaradyor e sarnn arndtnt of witd tyow
BMFR i the contralataral imby. Thus, sach animal revabat wild tpe BAIP irvone imb and & designer
BAE b conlralatoral Bty

in s maded, designer BMPE and BMPG wers chosen singe sach napwresants g different class of

designer moleoule designer BMPGR shows Bigh afinity for both pe | avd Type U receptons while BAPE

Mnds the iyg:«gf: Prevsptor SLE-2 witly high affiolty in adclition to hivnding i D rscepiors ALRS and ALKG

witly High affingly. Radiographs 'wers ohlained sveey 8 weeks b compare the healing of the imbs basled
with the designer BMS molzoule oropared with the healing of the conirsinteral foarh reatesd with wild fype

BRIFR y doch anitral A shown 0 Bigines 1084100, e dats, which holude sevetn anirls fiom sl

w

sroupy, demonstratad el dhe calins formad ewlisr and mave robustly in e limby eated with gach

designer BMP (BMPE shown in Figlra 104 and BMPG shown i Figure 105100 motesule s::om;)at’&d 10

that with hone formation cheerviid in e Bmb eated with wild bype BMFPZ.

ixte

P2

Trbdas 34 and 18, badow set forth date provading quantilative sesecsmenty of the diffemrce in

vone mass and bove volume ohesrvad between firnbs fraated with wild Bps BMPY and Bmbs realed with

showetin e 11, BMPE sdmdvdatratioet resuliod Iy an gvstage of o 35% buresse iy

&
L
fi}r
%
iz
v
?0’
e
i
17
A’
P
d‘e

bore voluras oy when comparad with bong volme horsase I wilt byge BMPR teatad Bmby. This

GO anadysty inchded sl the padiver borss sahiers thare was nalius, auodvdingd M

=2

v, BRBRE was oy e

poshust Sy BREE? o the same animsls,

i
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TABLE 4
Bone Mags g HA}
NHR Left-

Ho d

5304
5604 wn@ 08
Rtd 3134301

ATL06E

“&Qé

17504 4&5.
22508 ah‘e

TARLE 158

Bune volrpe {mngl

5.5

NHR Lelte | ORI -WT | % increass
BMPE wxar

5304 e
S SR
0% At
5803 &
18204 35y
17580 i<
22508 3
‘W\am&e

: oid (‘9\5

i)

Ravfacament of P8 relative. owild Sype BRMES with &erm dick not sliach gotivity of BaPaE

Profine gt posiion 38 relfative to the aminn adid s

R N s parpteiadly inporiant o ooanfaring Noggn resistencs améi ;}r@sﬁz&iing it
« WO 200w0ss ?’3?} Thenmsfors, feassess e effsat ¢ f:?;}imimg P36

sohivity fo wild Bvps BMPZ 4

Wi R nonsonserved amine aoyd mbsﬁi&ﬂim £

nugtatad in wrgininihe o producs BMPOGER and oy

asvassed b The dela'disclused harairin Bgurs ’%2 *"’mcxm £ i it oey mm;;‘*u P3G wilh arg‘%’nis‘sé

(PIER did not affedt the bindiag aifinity of the novel BMPGE designer BMPs and both BMPGER and

)
i

BMPGER were as aoive as BMPRXE heta
BRPLGER Sas ovivn aotivite cominarable o BRAFAS Haderndimat

A shown in figunsy 12 and 14, 1 aciopl sxperiments show that BMPYBER i as prdent as

SMPAE al deiving the formalion of seiopio bong at the ey low dose o 825 ug olel BMP wheyt sl

b d
35
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)

souley ave dadiversd onen AGE spenge. Figare 13 showe that only BMPE6 and BMPGER, it not

BMPT r BMPG, ware significantiy mors aotive s BRIBGE st his low doss whart the snllidrams of HA
formedin the ecloplis ware guaniffied by 07 analvals

The sams samplss wore damineralivad and scored for bone formation {Bone Scors) by histelagy
arkd these reoilie are shuswin i Figirs BBy this method of scoing, s ey low dose of RU25ug eliverad
BARZ has nu bone formalion, and BMP-GER and 208 had the highest snore. BMBEG and BMPSE wars

o -

sloy sigrdficsndiinony potsnt Han BAP-3 but iobaspctive ss BRMBGER.

sofs ard Hosue repalr

Esgmw 5 angd %ﬁ show the resulle of 8 sdhere N*%P e osleoitiny madel sormparing e
sotivity of BRMPQ and BMP-GERL by this model @ wedgs with and sprvoximate width of 48 o way
rarrsved dor each fibola ol ihe NHP so ol Gagio i place and held with o titanduny g, The dafest was
ten winppad with an ARS spunge conlaining 280 dg odal BMP &l s dose of O.5mghnl. by sach NHP
BRAF-2 was plated & one rab argd BRMP-GER was aced I the sorralaters b, Figurs 188 shaws

photographs of radiographs tehay 8t ¥ weeln showing he defect in dof the § animals. The BMP-GER

Hetyhe shunwed shanificandly mons maiwist bone farmation thart hee With BMP-2, Fiawre 158 fediom pavel
of e ,ﬁgurﬁg shows wUT fimages of the fbolas of he same 4 anivals following thelr ssorfios at week 100
Ag-oan beosear, e svount of bore forrsag i gt more rebust It the BMP-GER limbs than in the

coniraiateral inbe rsabed with BMBR2:
Flgure 1880 shows the anadysiy of thess lmbs comparing B shrengih, sitfoess, and oaliug

tone vodigns somparing the BMP-2 and BMP-GER freated Brabs Trn esch animsl - Of averags the

BRMPRGER fsata raby seoatived 2% mors fé:sf‘q;sﬁe to break (Figurs 184, were 24% mors oY {Figive

168 and the ooliuses were on average B5% larger {Figure 180 than the contra lateral BMPS Ireatadd

fenb. Albofthess sompariseny had apvaluy of fess e Y by palnwdse analysis: Thexe deta show that
SMPRER nduced Patlure f:&g:;a-ér awd Done formation significantly sariier and oiore robustly than BMPW2

frihe seme anined

SMPGER inducsd fane Srgedinuin an NHR padel souivalentty to BRPSZ ot 8 3 fold lows

To furfer sssosy he effenlivensss of BMPE hone formalion i NHE, the sbilty of 8MPE 1©

re ¥ EAC shows

L

induse oslengenesiy iy 8 wedge defert assay wos campared o thal of BMPZ  Fi
rﬁsﬁimg‘..r:-‘spﬁs of the bone vmalion ollowing l?‘!ﬁ wedne difent mmdel i Sres nordianen v{:‘i’i;‘f‘!‘iéi(ﬁ& whare
L Smgiml of BMP-2 was vsed i one fintr and ooly 8.8 mgind of BMP-RER was ussd in the wther limb
sing & calolum phosphale corment based cartigr. Radivgraphically, e healiog and bove Tonration were
e{;a@sméem for gach of the avimals whather the frestment was with tha bigh dose-of BMP-& o the lowsy

dose of BMP-GER. Taus, evan af ane-tied the . BMPE aGguivalant -t BMPY In ndcing bong

formation, demonstrating the greatly mvreased avlivity of this s waw BMVE wompansd with wild type
BRIRZ

n
g
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EXAMPLE S
BME Struotirsd Soalvsls

AR AR AR

Crvstallization QP2 gl BMPS

Yy, ansd wild

W

typa BRPSS homodimer, eanh grodused By rhamimalian wis\\ were nontaniraiad o G mgind vU1Gmid

sodiun svelale H X é}. and orysiafitoation sftermpls wers perfiumzd waing & “nmsquile” automated

,

robolie setup at 180 (TR LabTach ing, Cambridge, ?‘M}, utisd wrystafiization his werd oblained for
sach dimsr and the conditivns ware subwg;;mtiy optiraized 10 avguirs orysialy of good diffvaction
Gusaiiiy,

Lrysials ol wild ipe BMP2/S, BMPAT and BMPSE wers Tansiantly sivopratectad and frossido

el nitrogen ;mer By Xetay diffraction date collealion ot the synctwolron sourmes (I besonlivee of

diseluos Qo soll parameters ate

el »(i?’jéi%i&?ﬁ athe dvpe sangidn i t&g;r‘rtate;"&‘ s
fated vy Tollows: BMPE beloogs 1o Hhe sones roun of P22 with twg m};}iﬁ-s of the Holorodimsye pay
g8
a~he TORZ3A, o 18R 73A, aePey=0i. BMPRS halongs fv he spacs group of B3, wilh o coples of the
Sto P A wﬁii'?h a il cell o asba82 744, e 128384, os=gl"

Y2 BMPRE belongs 10 the spang grous of B2 with one copy of fhe homodimer par agimmetic

TAUK, 0B8R A4A, orBsRY | v 200, Dus b anisotrople

s do 2 AA T one divenfiter and 204 45 the ofhier Ty, with 8 unit ol of

ssyrnstiie wnll I difeme

nunosdinnes pEr axynelic gnlt B oifftast

i3

Enit 1 diffractad to 258 with a polt vell of aod

ciffracting aabue of BMBES oryalals the dala was £l i{.‘mmd@, ¥ runoated and anisotropivally sualed o

orasanvg oonbitutio of bigh-resaiution dals,
Thi sirechires of CHO BMPREG. BMPRE, and BMPLRG. were defermipiad by mcdesular

replavamisnt mathod with program Phaser, using £ oof BMP2 {(PRY aocossion: 1REW ) and £ voli BRPG
(POB aocossioy JREF av sawrol madels . Alter sorect raolenular replansmant solidions wive ohisined

and spats Groups confivmad, Fhasercalouiaied slechon dorsily maps wears yand Io ovahuate the quality

My arsss

e

of the seurch modely, angl raglons i question {sspe g tvpe o typs i neneplor
Sinding) wesre sivppsd fmm s m‘igimf mods! for rebullding i soder fo avold miodel Blas.
Yhe struciursd msdels went theough agdbody refinement, Jollowsd by simulated sumesiing

pasiional and vt@s)‘sg::emmm facthor rafinement. Siripoed arsas wers tebuifl using omil maps, and s

pOresies wers sefeeiad slovg with TLS refinerent inlll the sefivesmerd adabilized. The final refiresmand
stativhios are as foiloen: For BMPRG, ReiBE= 0223 neda = Q008 smsd eaﬁgsle.s = 1545,

For BMPRZ, ReRE = 0. 2114000588 s borele s Fre BMPGS, Bwil =
Q21FO02RT0, svad bonds = D08, nvsd angles = 1182, S ichives are m VarY BRod gwyﬁni&iry

The OHO BAMPZS orystal structirg reveddsd exiensive ghynosviation: In panindlary, the prebaling

o

oap ot THChprodused BMPR, which s an npertant Sinding motif for type L recsptors, Is oifsrent faan the
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i
Z
2

correstondting reginn of B, onfiprothucedt and refolded BMP2R. &

2

BAMPR ooy has g urigushy smm"‘ conformation when sornpared o the sam
BMPZ, which &

dermonsiratad that the
g}{}ﬁf-n«:s away Inen e retepior ds showet in st;&ire B BB ool 5%‘;%;‘;??‘;}3, the {‘}E?y;mmts sway fuen the

cenbor and the FHB4 lines up towerd the renspior frefarred 1o bareln g i " Hisliding doarsiop™), stacking
againet @ profive residue (PARY on the BMPZ wope |oecepior ARY 2 shown I Figure 38 (H54 &

siarnatively Tabaled HI3AYL Without wishing Y ba “amﬂd Lby any Barlicdlar theory, s skl oould

pravent the e §recepter o Rl bindlng to Booll refolded BMPE, explaining the reducsd binding
antivity of £ oofi SRAP2 whan coovpared with DHO BRF2. This structrgl feelure Is Hlustraiad in Figurs
JAE, 0 his Rgure, Ristiding 88 {15411 numbersd as HEES, asparagine &8 (NED) s nbelad 338, ardd
Pafint ALRS is shown etk gosy.

As llustrated in Figurs 4, Ry gl

priining into e revspley binding site.

ameng BMEs angluding GHO BMPRY (s oy, Neller ot 8l Nat St M{}f ol 1148 30y

Kotssohv gt of, EMBO 2B Q04T (2005 Without wishing o be bound by sy pavtiadar theory, & may
be el sospecifin g E}«'L&.‘iﬁ of OHHY BRIFE s linked hough sxdsrsive ngdogen bording with segindneg 18

& ghvonn tathee” alen demgnaled oo RS Thia ghvoan lether ls Blustated i Figuse 4& and it

e

s}tsﬁ'r:{i.c‘:téan wath the ‘“Eya‘:arz & depicied-using dolted ines behwann e glvoan and this lother RI0T witchils

1.

aleccrefarrnd v hereinas FIR. Thus, withuel wishing fo e bound by sy partinulay theary, e glyoan

tailiae ma'}; sabve o slabilive garduernation of the pre-halival loop of the BMPY moleogle “am thatthe

hisfidine dogrsiop. i oiberoise mesent, Ibinstead oriented away frome the Ivpe redeptor interface thwr@m

affowtng the Boand 10 condact the repoeptor o & greater adend than in e Drovering of e Rslidive
doorston: Iy uthsr words, he re-onientationy of the Msthdine doorsiop g sbsarved iy CHD BMP2 s ot

sty ta be li"*ze consecpancs of glvran totherng. Without wishing inbe Baund by any parliouler theory

s
b dlata isclousd herein suggestihal where the Matidine doorstop i pragent, removal of e doosralop i

e absenue of ol

LDy lntrodieting s imutalion Gt changes the orlaniafiors of ey Hin away
from s mwg;}i(:sr m?wf“s Pncreases binding of the BMP Sgand with the type | reospior,

s

32 angd alow a*}smt"

Deaigner BMPE . which containg a-tow aftinity Ty § Blvaling domaln of BRI

P
1

v | hinding doreain sirnlar o that of BMPE, shows 1) inoreased Osteogenic aolivily in bail iy vils and

e vl assays and {2} has sy unexpecisd galn of firaton & dind AIRZ. & type | renspion despiis T

%

prasenes of & vy iy tipe { receptor binding dormsin, Without wishing fo bes bouved by any parioidar
shepry i raay be hal s swrprising dispowary i‘ fvertiadond Iy mu%%s;)e Rydragen bonds bved betivsan

far gdvcar moioties st the Big fesr-Divading dornadn of BMPE. This

ey ey msdiste R} stuciiral rearramqemem st the ;:?9«3";*5 sal region of the BMPE
54 e doorsion’l away fromthe

interfaos thersby allowing claser E‘atarszss::iim befesman the fﬁi‘e?i?:-} and ?‘w mio by conteast, gs Mustrated

g
45
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ive Flgure 48, BMPE, witch alew bavy i low affinity tyoey | binding Joarede shintlayr iy that of BMPE, doss ned
S ARS Seowuse By Tglvcan fsther (REI3 wnteh would he nosdad i telher s givoan mﬂiﬁti&g, i

shifted in Tocgtion when conysared fo1tbe BMPBE tether (R2ZBERISL T%:‘ii_s‘;a,. iy BRARE, the ohvoar oo

fihered and the doorsiop dHE4) s oot positionsd away i the §;§ami~mcsz§§t;§r wertacn. The “giwas*

tether” appsars s g phenomsnon wriiue o wild type glyconviate

3, and shustual remodeling of he

raranvingt “dhvosry tether ™ car now B psed, for the Tirst ime, o modiliale fype

{ receplor-binding ability of

oty BRMPs, Tharefore, ane skifed 1 e 2, now avpad wall 1he teachings provided herain, woldd

underatand how o mubate the BP in ondsy o posttion the “§G(‘i“‘§§?ﬂ$§"9'¥\? Froen e recepior interfaos by

roducing mutalions el ow v 50 et dethering medfiales

the shillin M54 and would further ﬁ:pp:ze&iaiﬁ mm Hase loag %ﬁeéﬁggﬁ ooy b used W0 desion @ BAMPwith

roriaoed {or decrnasad 1 rntations any infroduced to swing HEL into the dodrstop position) bingdivgg 1o s

er

recsptor or 1o orenle designegr BMPs with geinvobianetion mutations sush el ey B oo nove
revepiors Sl by did praviousty bind. Ssomors fully set forth balow, the prasent wvention demonsirates

how i uge this hovel doorsiopiether dasigrn reathod to desigry improved osteogeris prodeing.  Thus, Bw

present vvention provides s noved methiod oy rationsd deslgn sfimprovad asteogeniy prolelns cosnpirising

alterad revspior bnding.
freovder b moss fully underadand what dhives the BMP-E sl BUMPGER bindlng to ALK amd 1o
furftuyr slucidate s novel machianism of gitedling F&i:a{..i\}i‘ hinding u\a:img e doorstop/gliynan elher, e
crysial slnicture of BMP-E was solved andcompansd to that of BMP-2 and BMP-8. The by struciuesl
Sincings are sHownin Bglres 18 and ‘%“f As ;Eiu sirated In Figure 1 *‘3?‘«59 £ miainiaing e ondered

of BRF2 while maintaining the C&‘}_i’?‘q? B :..isaai sinsture of E}?ﬁ‘&?‘n& The shuchiive shown iy Figurs 1‘%

srnonsirales that BVFE, and presumably BMRUGQER fs different from both BMPE and BMPSE e the

2%
bes

eritioal readorr of typer L recaptor binding.  Figure 1% s o Mowtip ouvipgaring the 'sres syrroundityy the

prteritial Mg doorstab -of BMPE dight grae andd BMPE {dard gray) The diagrain dewumsiiates the

siendlarty of e algnment of the Sistidine and asparaging In both moletudes and alse shows 1he ferens

e ghvonn positioning and demonstrsting the lethering of the BMPE gyoan by B8 {the tother) uhich ales

SRR & Mo sgsd conformation of the ghoan such that 8 fongse glvesn s renslarsd for BMPE by the

anabysiy
iy ordsy o delermoing i the givoan of BMP-E iz driving the ;ria;‘ammm with ALR-Z and s higher

3

oty BUMPE, RUMPE and BUPE were froatad with Endo H i oip the stigar da o iwo Glolse units:

Ths binding \?fm;*}e of BMPE for AIK-3 decreasaed to 400 nM whersas #'s affinily for ALM-3 angd ALKSE

were afilt o G 38 0l renge showing theintag “iessiﬁe:s§:s;k§s-aa-i9 i axtrerely imponant for this insrantion,

.

The actvdty of s deghreoaiiated mutant sls-dacrassed zfmzmtiy‘. Ay shown i Figars 20, & s
sypsiment te Endo H freated deglveosyialed BRP-E sclivity shifts e right and i almost sguivlant
o BEBSWT. The BEOSO s

carbativdrats of BMPRE is escontinl Tor ftE audivity, and this shobld Tavsiale o BMPYEER shon B has e

fiw from. S B sppronieately B2 M. These duals show that the
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hgd

>33

&

S

X

same fegion of BMPG subsitubsd inds BMP-2 with ondy ey Bnger domaing differtmy.  Sinos e

carbohydrale & essential for increased receplor Binding and oslsogenic atlidly, these resulls Indleats
inktisatas thet wroductimy of BMBE o BMP-GER in E. voll.or anty olher systaw facking glvossylation
worle! et produce & BMP with aclivity wawmr 0 BRE-S WYL

Covstalfization BMO-E and BMPGE

&

Fratfied, Gly-giyoogyiatad BMPE was concenbrated fo 3.7 mginl In 20 sodium scetaln {pH
3BY and myx&aiﬁzah it aeniplis wera performent palng 8 “mosguit” automatsd robalio sehy & 1RC
VTR Lab¥e - Camlridge, MR iniid orpslaibealion bite wizrg obigihed i sach dimer ard e

sorlitions were s bss»;gz;eniiy zmtim-izﬁd i auguine aryglals m?" goad diffmation guality:

Crystaly of BA

£ were iransiently oryoprotacted and feosen iy lowid rilrogen prior o Xeray
{iﬁ beamiing of &dvanosd Pholon Bourng SER-

diffraction dela colfection al the gynchrolron sourges

AT Dade wers prscessed snd wonls cala i the COPY backage to deducs
correct orvatal lattivg bpe and o integratefoale

@ data, The resoluBion and 4o qall ;:;ammeiers ars Halad
ot of B

ax folloves BMPE Delongs o 'the soane g a7 with e coples of the BMEE bvsach asyvnedis
3

Wil itdibacted fo 2.TAL with & unl ool of a=beST FeA, ov TaB.D1A, aefimysale,

Theestntire of BMPE was detertningd byimalecitler saplacinent mathisd with prograns FPhaosr,

walng Sty ghvetsvdated OHO BUMPS and BMES, both delermined ol Fliver, 88 sewrch mindels. ABer

corpsad mdaculat replvement sululions wire oblained and spece wroige confirmad, Phaser-onliulatad

slectesn densily mans ware used 1o svaliade the guslily of the seanh models, and tagions i guestion

i’/

fad
L)

{especially arsas aroud vps b reteplonbinding and ghyaraviation) were strippeadd from the orighnal mods

for selilding i order te avold model Mas,
The slustusasl pwdel of BMPE swent Hhwough . dgid-body refinenient, followved by siniulated

annesing, posifions! and Tevperature Tedlor refinemment using prograny Fhantic  Riripped areas ware

rebisl asing ot nags, anddhe  procasses ware reperied along with TLS refinmnent untit the refingiviant
slakilizad, The fing rélinement Slotistiog sre! RefRE= Q2GR0 2840, vvsd bonds » Q008 vnsd angles =

G835, The slucties s vy good guamstry based on Prochaok resolls,

BRAPE, & denigner moleule wheraity resklues 4400 of BREIPR vephaved By ahe corresponding

ragion frony BMPE, msimaing the oversll Tramewgrk of BMP2Z white possesaing s Type | receplors
Sinsting segment of BAFE. Sa ahowrr in Bigure 31, the orysial struciers reveaisd that the giafiad segment

b~

s rataing & dniar conformation as in BMPS, fming a sl halic it e pre-hatios! oop withirg whick

Fu “duswstop” HEd pn

s o e reseptor. Howewer, witheu wdahinn 3o by bowred Dy ey peetiondday
theary, Heeay be hat dus fo the presence of "glyean tothars” st RIS angd EUI0F {2108 of B8P3, both of
wihich forarreuliiple alrogen bosds with the third and forth ghioay moielies (fvmannose and w-mamoss,

regpenivalyl the sviended glyoosylation chaln s atteched o the protein stirface; saanthy & seain ©RO

Al A I valsrenge ththe

BMBRZ The bethering of ghyvesy chaiy also dislooated the pre-Nelical Tiop Wy
overall fnmewark, WilhouUwishing to be Sound by any paricular Sheory: § may be Hial e swprising

Hsuenieey that the BMPGve prechudivel doop vombined with e BMPIEke ghmosviation: preserd o
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&

P2

fnding apitape for e AR recapior, whdch does not vusrnadly infergol with «ue BMP2 o BMPS:
Dagivonsyialion rendars BMPE insapabls of himmg o ARS, whinh undersogres. the npovtanos of

ghvcomyiation iy roedisiing AR tecognition Tor BMBE,

EXAMPLE 8

activity of BM PuU‘ﬁi 2 BM% . tenfally

imorsase thelr resislance v Nogglh.  Rso

£, these ,:‘mif;* s ih::faz;mui«‘ molaciies wer furthey r:mtiifis»;i 0 R

3

ently, B wan demtretaied that In B ooliprodused profeing,

i;’mam ration of & Cuenninad porlioeof aclivited inte wili bine BRdE Fugossed resistanes ko Noggin
inhililion. Seg WO ZNGOORHS ol v.g., Figures 18 and 18, Thereforsy lo dedaniing whethar the novel
desiray proleiny dinclosed hersin onuld Be bnprwved evary further by bwompoeation of aclivireA
saguences, he Noggin resisiangg (MR amine acid segusnuss wivs subsftulad inls BMPE 4 (SEQG
HOUEZy and BWP-GER (8RN D NG3T Y o producy BN ENR (580 13 KOG aad BMP-GERAR i%?‘tﬁ‘é

IR RCETIL As showrt 1 Flgure 82 BMP-EHR and BMBYGER-NE have squbvalant b aitng astivily o an

Adkadive phutsp
Sogginahils BMP-E and BMPVGER arg senailive o b

SOIVIY sasny sommarsd Wit BMPE and BMP-GER ared aty completely rexiatant

2

el i vitre by BRMPE-NR

Touge

”/

ersiit e potential basis for the Noggin resisincs demonst

‘;4

gnd BNPRGERNR, the binding affivity of hese miclentiies fof he tvpe H anlvin reoapiyr SBHE was

asseased  As showet v Table 18 heloww solivied v wnable fr B Moggin but i,%a;\ ?mf;z;m resistant

SMP-E-NR and BRPLGER-NR biod Noggin, bl notas stongly as BMP-E, BAME

date alen-shew that ths Noggin resistant BMPs bind the type § BMP recepiar

Ayt I oven bigber e thatof BVP-GER. Withowt mskmg el Lsﬁu na; by any pasticidar ihe}t\r /

these date suggests thal BMP-GER-NR and BVMP-E-NR ars rasisiant o Noggire dus i thelr mash Mgher

atfinily for the BRMP Loe i regeplors thay et of Nogoin and are therafore alile b bind BMP rateplors

avan in the prezenve of bigh emounis of Noggin,

TABLE 18
SctRih affinfly (nhl)

BMP.E
EEENR

RMELGBER
TEREGERNE 0oy

Nogain Affinity

SRR ' 100G
EMPENR ; §.00
RMP-OER o

i
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BMBEVGRERNR ' 50

SOWL on rate (Kan) with egual mohar ration of nogain®

Bhps Ef ' no binding

S -
BVPGER TO0EO3

BMP-OERER TOET

e for noohisnge i onrale withoag fo 10 fold mcdar secess of Moggsin

Although e BRMPE and BMP-GER molesules compnsig e Kogam reststant porliors of

antiviredcdemonsinaied Nogohy resistance 9 vitre, thess results did nol. x.f\n'aiai o baproved in vivo

activity. Thatis, when e asleogetds &aiéxé‘?{y  Hrese BMPEMR argd BMPCGERAER was somparad with
Shabof BMPE aad BMDGER b a o assay, e NR molecides wers mitich less potand. This data

o~

i$ shownin Figiras 230 st 34, Matg s ;‘%ct:sﬁ salfy, the Borg Scors for BRIPGER and BMRGER-NR was

v

comparad and, & gl concandrations lagled (D5 pg. U35 g, €

T

L% g, angd 1.0 ugl BNRGER greally

¥

satpedormed BMP-GER-NR as shown i Figere 230 Rimileely, Fhare 24 demanstndes that BMPE

producsd s much Rghsy Bone Suore compared with BAMP-E-RR B this inovdve assey. Thug, for both

ik‘:f

BMP-E and BRPLGER the purpostadly Nogin reststant verxions were muh feas potent in vive than thalr

MR {Noguin resistand) counterpedts, and in the cose of BMPE, shrostall i Vive suthaty was lod dus o
roomorstion of sequances it activine A xoe Flgure 3dropmparing BMP-E-MR with BRPEL
These data demonsirate thatl incorporation of ssqus«m&s woteritialy confening Noagin resisiancs,.

widhy norsasing binding Tor serlain typist i pdoptons {8 ~ACRUE] il not borosse 11 Wil nolsogens

activity of the designer BMP,
Frsttur, although the additior of Noggin did not ivprove the ostengsnio sotivity of the designer

BMP Ay viva, lndesd, Boappearad o derreass Sk It vive sovity, the noval designey, BB of the

vt deounsiale graetly inorsseed r@fts»m;»s»m sharaclerisfics oarapared with wid fyse BMF s
pravide potential novel therapeulios for o wide vadiely of applicatints aven withow! denvngiraling Noggin
resistaros in vitnn Thersfure, ihe designer BMPs of e indantion Q#‘Qw*ﬁ%‘- remigrkable novel poleniial
Hherapautios de ornonsiraling & greally 'm groved chntcal profife for, among other uses, hong sugmerdation
The dlackmuras of wach avd oy palent: pederd appdination, -and publoation cled herain arg
heraly incorparated hereily by relerenos in sl sty
Winde tha invention has besry slinclosed with rafieranos to somific ermbeliments, s appevent
other smbodimenta and vanalions-of s nvention may b devised by othars skillad o the sl withot

T}
i

depaviing frow the e spint and scope of i vvandion The appeads! olains argindanded & ik:?-

5

sonstrisd i include el sushvernbodiments angd squivglent varialiona,

2+
,:-3"3
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CLAIMS

A designer BMP protein comprising an amino acid sequence selected from the group consisting of
SEQ ID NO: 70 and SEQ ID NO: 12.

The designer BMP protein of claim 1 wherein the BMP protein comprises the amino acid sequence
of SEQ ID NO. 70.

The designer BMP protein of claim 1 wherein the BMP protein comprises the amino acid sequence
of SEQ ID NO. 12.

An isolated nucleic acid molecule comprising a nucleotide sequence encoding a designer BMP

protein of claim 1.

A method of producing the designer BMP protein of claim 1 comprising introducing a nucleic acid
encoding the designer BMP protein into a host cell, culturing the host cell under conditions where

the protein is produced, and purifying the protein.

84
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Figure 3

A

nazg Elycosylation

NN
mg,g*
AR
£3

\&\\\\\\\g_\\\\‘

3 N
SN )

£
.
&0
;g

&3




2017200239 13 Jan 2017

Figure

293-KSECKREP

®
%

wt BMIP2
wi BMPG

P

109-BRTACREHE

*
4

390060600001

6/29

o
)
-

wla

W

=)
oy
&
Ere

B
ol
AU

=
N

e

f-terminis

PN
Oy
NN
W
NN
§
NN
Ny

CHO BMP6

Q
-
bt



7128

pashpay ’ paAPR- UOK

R pasiondy 4iNg

s % % i ® &
_— i A S S SR R S wzi,w“s:“\.\ir 3
% gasonmisonm, Is 4
' fkk.ﬂxfw%rfrr ¥U-e84 3@ e/«t,,
j SRR 00k
m s
‘.,w 0T
g
e cs
BEEUS (RSISATY o
B9
VAT ™ Ly

pEnpey PRI Y

axYde] BIBHNS BULNIBD 3-4INY

g 3

74

2R dgedad

AR B

RREEENES

83347 POS-HHD

g

PUEs ome . GAZAST

183

L10C el €T  6€C002L10L

¢ aunbiyg




2017200239 13 Jan 2017

Figure 6
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Figure 10A
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Figure 10C
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Figure 15
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Figure 17C
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Figure 18
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<110>
<120>
<130>

<140>
<141>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<400>

SEQUENCE LI STI NG

WYETH LLC
DESI GNER OSTEQGENI C PROTEI NS
PCO71685A

61/ 375, 636
2010-08-20

139

Patentln version 3.5
y

114

PRT
Hono sapi ens

1

Gn Ala Lys His Lys G n Arg Lys Arg
1 5

Hs Pro Leu Tyr Val Asp Phe Ser Asp
20

25

Val Ala Pro Pro Gy Tyr Hs Al a Phe

35 40

Phe Pro Leu Ala Asp H s Leu Asn Ser

50

55

Thr Leu Val Asn Ser Val Asn Ser Lys

65

70

Pro Thr Gu Leu Ser Ala Ile Ser Mt

Lys Val Val Leu Lys Asn Tyr G n As

85

() ko)

100

—
o

Cys Arg

<210>
<211>
<212>
<213>

<400>

Ser Pro Lys His Hs Ser Gn Arg Ala A
]

2

116

PRT

Hono sapi ens

2
5

Leu
10
Va

Tyr

Thr

Leu
90

Met

10

Lys

Ay

Pro
75

Tyr

Va

Ser Ser

Trp Asn

Hs Gy
45

Hs A a

60

Lys Al a

Leu Asp

Val Gu

As
30

p

Va

Asn
95

Arg

Pro

Va

80

Ay

rg Lys Lys Asn Lys ﬁgn Cys

Arg Arg Hi's Ser Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp
20 25 30

Page 1
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Trp

Va
65

Cys

Ile

Pro

50

Gn

Va

Asp

Ay

<210> 3
<211> 138
<212> PRT
<213> Honmo sapi ens

<400> 3
Ala Ala Asn Lys Arg
1 5

Gn

Leu

Tyr

65

Thr

H s

Va

Asn

Asp

Lys

Ay

50

Asn

Va

Leu

Met
130

Va
35
Phe
Thr
Pro

Lys

Cys
115

Ser

Trp
Asp
H s
Pro
Tyr

115

Va

Ala Pro

Pro Leu Al a

Leu Va
Thr Gu

85

Val Val
100

Arg

Ser Arg
20

Al a Cys
G n Asp
Gy Gu
Ala lle

85

Lys Pro

Phe Asp

Val Arg

Pro

Asn
70

Leu

Leu

Lys

Met

Asp

Ser Cy

Gy
Asp
55

Ser
Ser

Lys

Asn
Ser

Lys

Ser

Gn

Tyr
40
Hi s

Va

Al a

Ser

H s

40

Ile

Phe

Thr

Al a

Ser

120

Ay

SEQUENCE LI STI NG

G n Ala Phe Tyr Cys
45

Leu

Asn

Ile

Tyr
105

Asn

Va

25

Al a

Pro

Leu

Pro

Asn

Cys

Asn Ser

Ser Ser
75

Ser Mbt
90

Arg Asn

10

Gy Asp

Leu Tyr

Pro Gu

Leu Asn
75

Val His

90

Thr Lys

Val lle

H s

Page 2

Thr
60
Ile

Leu

Met

Lys

Tyr

Va

Ay

60

Al a

Leu

Leu

Leu

Asn

Pro

Va

Ser

Ser

45

Tyr

H s

Met

Asn

Lys
125

H s

H s

Lys

Leu

Va

Ser

Thr

30

Phe

Al a

Met

Phe

110

Lys

Ay

Al a

Al a

Asp

95

Au

Ser

Ser

Arg

Al a

Asn

Pro

95

Ile

Tyr

Gy

H s

Au

Asp

Phe

Al a

80

Asp

Ser

Arg
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<210> 4

<211> 139

<212> PRT

<213> Honmo sapi ens

<400> 4

Ser Ala Ser Ser Arg
1 5

Ser G n Asp Val Ala
20

G u Leu Lys Thr Ala
35

Asp Leu Ay Trp Gn
50

Asn Tyr Cys Asp Gy
65

Ala Thr Asn His Al a
G u Tyr Val Pro Lys

Ser Val Leu Tyr Phe
115

Arg Asn Met Val Val
130

<210> 5

<211> 139

<212> PRT

<213> Honmo sapi ens

<400> 5
Ser Thr Gy Ser Lys
1 5

Asn G n Gu Ala Leu
20
Asp Gn Arg Gn Ala
35

Asp Leu Ay Trp Gn
50

Tyr Tyr Cys Gu Gy
65

Arg
Arg
Cys
Asp
Gu
70

Ile

Pro

Asp

Gn

Cys
Asp

Au
70

Arg

Val

Arg

Trp

55

Val

Asp

Al a
135

Arg

Met

Lys

Trp

55

Cys

Ser
Lys

40

Ser

Asn
120

Cys

Ser

Al a

Lys

40

Al a

SEQUENCE LI STI NG

Gn

Ser

25

H s

Ile

Phe

Thr

Gy

Asn
25
Hi s

Ile

Phe

Ser Arg

Al a Ser

Gu Leu

Ala Pro

Pro Leu

75

Leu Val
90
Pro Thr

Asn Val

Cys Hi s

Asn Arg

Val Al a

Gu Leu

Ala Pro

Pro Leu
75

Page 3

Asn

Asp

Lys

60

Asn

H s

Lys

Ile

Ser

Au

Au
60

Arg

Tyr

Val

45

Gy

Al a

Leu

Leu

Leu
125

Lys

Asn

Val

45

Ay

Ser

Ser

Asn

30

Ser

Tyr

H s

Met

Thr

Ser

30

Ser

Tyr

Tyr

Thr

15

Ser

Phe

Al a

Met

Asn

95

Al a

Lys

Pro

15

Ser

Phe

Al a

Met

Ser

Gn

Al a

Asn

80

Pro

Ile

Tyr

Lys

Ser

Arg

Al a

Asn
80
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Ala Thr Asn His Al a
85

G u Thr VvVal Pro Lys
100

Ser Val Leu Tyr Phe
115

Arg Asn Met Val Val
130

<210> 6

<211> 139

<212> PRT

<213> Honmo sapi ens

<400> 6
Ala Val Arg Pro Leu
1 5

Pro Gn Ala Asn Arg
20

Hs Gy Arg G n Val
35

Asp Leu Gy Trp Leu
50

Tyr Tyr Cys Gu Gy
65

Ala Thr Asn His Al a
85

Asp Ala Val Pro Lys

Ser Val Leu Tyr Tyr
115

Arg Asn Met Val Val
130

<210> 7

<211> 110

<212> PRT

<213> Honmo sapi ens

<400> 7
Ser Ala Gy Ala Gy
1 5

Ile

Pro

Asp

Arg

Arg

Leu

Cys

Asp

Au

70

Ile

Al a

Asp

Lys

Ser

Va

Cys

Asp

Al a
135

Arg

Pro

Arg

Trp

55

Cys

Leu

Cys

Ser

Al a
135

H s

Gn

Ser
120

Cys

Arg

Gy

Arg

40

Va

Ser

Ser
120

Cys

SEQUENCE LI STI NG

Thr

Ay

Gn

H s

Ile

Phe

Ser

Ay

Leu
90

Pro

Asn

Pro
10

Phe

Al a

Pro

Leu

90

Pro

Asn

Cys

Lys

Page 4

Va

Thr

Va

H s

Lys

Asp

Leu

Pro

Leu

75

Va

Thr

Va

H s

Thr

H s

Gn

Ile

Lys

Asp

Tyr

Asp

H s

Lys

Ile

Ser

Phe Ile

Leu Asn

Leu Lys
125

Ser Asn

Val His

Val Ser

45

Gy Tyr

Ser Cys

Leu Met

Leu Ser

Leu Arg
125

Leu Arg

Asn
95
Al a

Lys

Gy

Phe

Ser

Met

Met

95

Al a

Lys

Va
15

Pro

Ile

Tyr

Leu

Ser

Gn

Al a

Asn

80

Pro

Thr

H s

Asn
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Phe

Va
Phe
65

Pro

Tyr

Gu Asp lle Gy Trp Asp
20

Ala Tyr Gu Cys Lys Gy
35

Thr Pro Thr Lys His Ala

Pro Thr Lys Val Gy Lys
70

Ile Ser Val Leu Tyr Lys
85

Hs Tyr Gu Gy Mt Ser

<210> 8

<211> 114

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of

pol ypepti de"

<400> 8

Gn
]

H s

Phe
Thr
65

Pro

Lys

Ala Lys His Lys G n Arg
5

Pro Leu Tyr Val Asp Phe
20

Ala Pro Lys Gy Tyr Al a
35

Pro Leu Ala Asp H s Leu
50 55

Leu Val Asn Ser Val Asn
70

Thr Gu Leu Ser Ala lle
85

Val Val Leu Lys Asn Tyr
100

Arg

<210> 9

Ser

Ay

40

Ile

Al a

Asp

Va

Art

Lys

Ser

Al a

40

Asn

Ser

Ser

SEQUENCE LI STI NG
Trp lle Ile Ala Pro Lys

25

Cy

Va

Cy

fic

Ar
As
25

As

Se

Ly

—
o

S

S

g

p

n

r

S

[$)he]

Phe Phe Pro

G n Thr Leu
60

Cys Val Pro
75

Met Gy Va
90

Gu Cys Gy

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys His

Thr Asn Hi's
60

Ile Pro Lys
75

Leu Tyr Leu
90

Met Val Va

Page 5

30

Leu Al a
45
Val His

Thr Lys

Pro Thr

Asp

Leu

Leu

Leu
95

Synt hetic

Ser Cys
Asn Asp

30
Gy Gu
45
Ala lle
Ala Cys

Asp G u

Gu Gy
0

Lys
15

Trp
Cys

Va

Asn
95

Tyr

Asp

Lys

Ser

80

Lys

Arg

Ile

Pro

Gn

Va

80

Ay
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<211> 114
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 9
Gn Ala Lys His Lys Gn Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20
Val Ala Pro Pro Gy Tyr Hs
35

Phe Pro Leu Ala Asp His Leu
50 55

Thr Leu Val Asn Ser Val Asn

65 70

Pro Thr Lys Leu Asn Ala lle

85
Asn Val Ile Leu Lys Asn Tyr
100

Cys Arg

<210> 10

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of

pol ypepti de"
<400> 10

Gn Ala Lys His Lys Gn Arg

1 5

Hs Pro Leu Tyr Val Asp Phe
20

Ile Ala Pro Lys Gy Tyr Al a
35

Phe Pro Leu Ala Asp His Leu
50 55

Art

Lys

Ser

Al a

40

Asn

Ser

Ser

Art

Lys

Ser

Al a

40

Asn

SEQUENCE LI STI NG

fic

Arg

Asp

25

Phe

Ser

Lys

Va

—
o

fic

Arg

Asp

25

Asn

Ser

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys His

Thr Asn Hi's
60

Ile Pro Lys
75

Leu Tyr Phe
90

Met Val Va

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys His

Thr Asn Hi's
60

Page 6

Synt hetic

Ser

Asn

Ay

45

Al a

Al a

Asp

Cys Lys
15

Asp Trp
30

G u Cys

Il e Val

Cys Cys

Asp Asn

95

Gy Cys
110

Synt hetic

Ser
Asn
Gy
45

Al a

Cys Lys
15

Asp Trp

30

G u Cys

Il e Val

Arg

Ile

Pro

Gn

Va

80

Ser

Ay

Ile

Pro

Gn
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SEQUENCE LI STI NG

Thr Leu Val Asn Ser Val Asn Ser Lys Ile Pro Lys Ala Cys Cys Va
65 70 75 80

Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Asn Ser
85 90 95

Asn Val Ile Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110

Cys Arg

<210> 11

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"

<400> 11
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15

Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Val Ala Pro Pro Gy Tyr His Ala Phe Tyr Cys Hs Gy Gu Cys Pro
35 40 45

Phe Pro Leu Asn Ala H's Met Asn Ala Thr Asn Hs Ala lle Val Gn
50 55 60

Thr Leu Val His Leu Met Asn Ser Lys Ile Pro Lys Ala Cys Cys Va
65 70 75 80

Pro Thr G u Leu Ser Ala Ile Ser Met Leu Tyr Leu Asp Gu Asn G u
85 90 95

Lys Val Val Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110

Cys Arg

<210> 12

<211> 115

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

Page 7
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pol ypepti de"

<400> 12
Gn Ala Lys His Lys Gn
1 5

Hs Pro Leu Tyr Val Asp
20

Val Ala Pro Pro Ay Tyr
35

Phe Pro Leu Asn Ala Hi s
50

Thr Leu Val His Leu Mt
65 70

Ala Pro Thr G u Leu Ser
85

G u Lys Val Val Leu Lys
100

Gy Cys Arg
115

<210> 13
<211> 114
<212> PRT

Arg

Phe

H s

Met

55

Al a

Asn

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of

pol ypepti de"

<400> 13
Gn Ala Lys His Lys Gn
1 5

Hs Pro Leu Tyr Val Asp
20
Ile Ala Pro Lys Gy Tyr
35

Phe Pro Leu Ala Asp H s
50

Thr Leu Val Asn Ser Val
65 70

Pro Thr G u Leu Ser Al a
85

Arg

Phe

Al a

Leu

55

Asn

Ile

Lys

Ser

Al a

40

Asn

Pro

Tyr

Arti

Lys

Ser

Al a

40

Asn

Ser

Ser

SEQUENCE LI STI NG

Arg Leu
10

Asp Val
25

Phe Tyr

Al a Thr

Gu Tyr

Ser Mbt

90

G n Asp
105

ficial

Arg Leu
10

Asp Val

25

Phe Tyr

Ser Thr

Lys Ile

Met Leu
90

Lys Ser

Gy Trp

Cys Asp

Asn Hi s
60

Val Pro
75

Leu Tyr

Met Val

Sequence:

Lys Ser

Gy Trp

Cys Hi s

Asn Hi s
60

Pro Lys
75

Tyr Leu

Page 8

Ser Cys Lys
15

Asn Asp Trp
30

Gy Gu Cys
45

Ala Ile Val
Lys Pro Cys
Leu Asp G u

95

Val Gu Gy

Synt hetic

Ser Cys Lys
15

Asn Asp Trp

30

Gy Gu Cys

45

Ala Ile Val

Ala Cys Cys

Asp G u Asn
95

Arg

Cys

Arg

Ile

Pro

Gn

Val
80
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SEQUENCE LI STI NG

Lys Val Val Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110

Cys Arg

<210> 14

<211> 114

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"
<400> 14
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15

Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Ile Ala Pro Lys Gy Tyr Ala Ala Phe Tyr Cys Hs Gy Gu Cys Pro
35 40 45

Phe Pro Leu Ala Asp Hs Leu Asn Ser Thr Asn Hs Ala Ile Val Gn
50 55 60

Thr Leu Val Asn Ser Val Asn Ser Lys Ile Pro Lys Ala Cys Cys Va
65 70 75 80

Pro Thr G u Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Asn Ser

85 90 95
Asn Val Ile Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110
Cys Arg
<210> 15
<211> 114
<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"

<400> 15
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15

Page 9
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H s

Ile

Phe

Thr

65

Pro

Asn

Cys

<210>
<211>
<212>
<213>

Pro Leu Tyr
20

Ala Pro
35

Pro Leu Al a

50

Leu Val Asn

Thr G u Leu

Val Val Leu

100

Arg

16
114
PRT

<220>

<221>
<223>

source

Artificial

Val

Gy

Asp

Ser

Asn

85

Lys

Asp

Hi s
Val
70

Al a

Lys

Phe

H s

Leu

55

Asn

Tyr

Sequence

pol ypepti de"

<400> 16

dn
]

Hi s
Ile
Phe
Thr
65

Pro

Asn

Ala Lys His

G u Leu Tyr

20

Ala Pro
35

Lys

Pro Leu Al a

50

Leu Val Asn

Thr G u Leu

Val Leu

100

Ile

Arg

Lys
5
Val
Gy
Asp
Ser
Asn

85

Lys

Gn

Ser

Tyr

H s

Val

70

Al a

Lys

/ not e="Description of

Arg

Phe

Al a

Leu

55

Asn

Tyr

Ser

Al a

40

Asn

Ser

Ser

Arti

Lys

Al a

40

Asn

Ser

Ser

Arg

SEQUENCE LI STI NG

Asp Val Gy Trp Asn
25

Phe

Ser

Lys

Val

—
o

fici

Arg

Asp

25

Asn

Ser

Lys

Val

Asn
105

Tyr Cys His

Thr Asn Hi's

60

Ile Pro Lys

75

Leu Phe

90

Tyr

Met Val Val

al
Leu Lys Ser
10

Leu Gy Trp

Tyr Cys His

Thr Asn Hi's

60

Pro
75

Ile Lys

Leu Phe

90

Tyr

Met Val Val

Page 10

Sequence:

Asp
30

Trp

Gy Gu

45

Al a Val
Al a

Asn
95

Asp

Arg

Synt hetic

Ser Cys Lys
15

Gn Asp Trp
30

Ay
45

G u Cys

Ala |l e Val

Ala Cys Cys

Asp Asp Asn
95

Arg Ala Cys

110

Ile

Pro

Gn

Val

80

Ser

Ay

Arg

Ile

Pro

Gn

Val

80

Ser

Ay
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<210> 17
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 17
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Asp Phe
20
Ile Ala Pro Lys Gy Tyr Hs
35
Phe Pro Leu Asn Ala His Mt
50 55
Thr Leu Val His Leu Met Asn
65 70
Ala Pro Thr G u Leu Asn Al a
85
Ser Asn Val Val Leu Lys Lys
100
Gy Cys Arg
115
<210> 18
<211> 114
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 18
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Asp Phe
20
Val Ala Pro Pro Gy Tyr Hs

35

SEQUENCE LI STI NG

Artificia
Lys Arg Leu Lys Ser
10
Ser Asp Val Gy Trp

25

Ala Phe Tyr
40

Cys Asp

Asn Ala Thr Asn Hi s

60

Pro Gu Tyr Va

75

Pro

Ile Ser Val
90

Leu Tyr

Tyr G n Asp Met Va

105

Artificia
Lys Arg Leu Lys Ser
10
Ser Asp Val Gy Trp

25

Ala Phe Tyr Cys Hs
40

Page 11

Sequence:

Sequence:

Synt hetic

Ser Cys Lys Arg
15

Asn Asp

30

Trp Ile

Gy Gu

45

Cys Ser

Ala lle Val Gn

Lys Pro Cys Cys

80

Phe G u Asn

95

Val Arg Gy Cys
110

Synt hetic
Ser Cys Lys Arg
15
Asn Asp Trp Ile
30

Gy Gu Cys Pro
45
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Phe Pro Leu Ala Asp His Leu
50 55
Thr Leu Val Asn Ser Val Asn
65 70
Pro Thr A u Leu Ser Ala lle
85
Lys Val Val Leu Lys Asn Tyr
100
Cys Arg
<210> 19
<211> 114
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 19
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Asp Phe
20
Val Ala Pro Pro Gy Tyr Hs
35
Phe Pro Leu Ala Asp His Leu
50 55
Thr Leu Val Asn Ser Val Asn
65 70
Pro Thr A u Leu Ser Ala lle
85
Lys Val Val Leu Lys Asn Tyr
100
Cys Arg
<210> 20
<211> 114
<212> PRT
<213> Artificial Sequence

Ser

Ser

Art

Lys

Ser

Al a

40

Asn

Ser

Ser

SEQUENCE LI STI NG

Ser Thr Lys His Ala Ile Val Gn

60

Lys Ile Pro Lys Ala Cys Cys Va

75 80

Met Leu Tyr Leu Asp Gu Asn Gu
90 95

Asp Met Val Val Gu Ay Cys Gy
105 110

ficial Sequence: Synthetic

Ser Cys

Leu
10

Arg Lys Ser Lys

15

Arg

Asp Asn

25

Val Gy Trp Asp

30

Trp Ile

Phe Hs Gy Gu

45

Pro

Tyr Cys

Ser Thr Thr H's Ala lle Val Gn

Al a Val

80

Pro
75

Lys Lys

Asn G u
95

Leu Leu

90

Tyr Asp

Met val Val Gu Ay

-
.
o<

—
o

Page 12
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<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 20
Gn Ala Lys His Lys Gn Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20

Ile Ala Pro Pro Gy Tyr Al a
35

Phe Pro Leu Ala Asp His Leu
50 55

Thr Leu Val Asn Ser Val Asn
65 70

Pro Thr Gu Leu Ser Ala lle
85

Lys Val Val Leu Lys Asn Tyr
100

Cys Arg

<210> 21

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 21
Gn Ala Lys His Lys Gn Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20
Ile Ala Pro Arg Gy Tyr Al a
35
Phe Pro Leu Ala Asp His Leu

50 55

Thr Leu Val Asn Ser Val Asn
65 70

Art

Lys

Ser

Al a

40

Ser

Ser

Art

Lys

Ser

Al a

40

Asn

Ser

SEQUENCE LI STI NG

fic

Arg

Asp

25

Asn

Ser

—
o

fic

Arg

Asp

25

Asn

Ser

Lys

al Sequence:

Leu Lys Ser
10

Val Gy Trp
Tyr Cys His

Thr Asn Hi's
60

Ile Pro Lys
75

Leu Tyr Leu
90

Met Val Va

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys His

Thr Asn Hi's
60

Ile Pro Lys
75

Page 13

Synt hetic

Ser Cys Lys
15
Asn Asp Trp

30

Gy Gu Cys
45

Ala lle Va

Ala Cys Cys

95

Synt hetic
Ser Cys Lys
15
Asn Asp Trp
30
Gy Gu Cys
45
Ala lle Va

Ala Cys Cys

Arg

Pro

Va
80

Ay

Arg

Ile

Pro

Gn

Va
80
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SEQUENCE LI STI NG

Pro Thr G u Leu Ser Ala Ile Ser Met Leu Tyr Leu Asp Gu Asn G u
85 90 95

Lys Val Val Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110

Cys Arg

<210> 22

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"

<400> 22
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15

Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Ile Ala Pro Lys Gy Tyr Ala Ala Asn Tyr Cys Hs Gy Gu Cys Pro
35 40 45

Phe Pro Leu Ala Asp His Leu Asn Ser Thr Lys His Ala lle Val Gn
50 55 60

Thr Leu Val Asn Ser Val Asn Ser Lys Ile Pro Lys Ala Cys Cys Va
65 70 75 80

Pro Thr G u Leu Ser Ala Ile Ser Met Leu Tyr Leu Asp Gu Asn G u
85 90 95

Lys Val Val Leu Lys Asn Tyr Gn
100

of
oo

Met Val Val Gu Gy Cys Gy
0

Cys Arg

<210> 23

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"

<400> 23
Page 14
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dn A
H's Pr
I1e A

Phe Pr
50

Thr Le
65

Pro Th
Lys Va

Cys Ar

<210>
<211>
<212>
<213>
<220>

<221>
<223>

<400>
Gn A
]

H's Pr
Val Al
Phe Pr

50

Thr Le
65

Val Pr

Gu Ly

alys Hs Lys Gn Arg
5

o0 Leu Tyr Val Asp Phe
20

a ProLys Gy Tyr Ala

0 Leu Ala Asp H s Leu
55

u Val Asn Ser Val Asn
70

r Au Leu Ser Ala lle
85

| Val Leu Lys Asn Tyr
100

g

24

115

PRT

Artificial Sequence

source
/ not e="Description of
pol ypepti de"

24
alys Hs Lys Gn Arg
5

o0 Leu Tyr Val Asp Phe
20
a Pro Pro @y Tyr Hs
35

o Leu Asn Ala H s Mt
55

u Val His Leu Met Asn
70

o Thr Gu Leu Ser Al a
85

s Val Val Leu Lys Asn

Lys

Ser

Al a

40

Ser

Ser

Art

Lys

Ser

Al a

40

Pro

Ile

Tyr

SEQUENCE LI STI NG

Arg Leu Lys Ser
10

Asp Val Gy Trp
25

Asn Tyr Cys Hs

Ser Thr Thr His
60

Lys Ile Pro Lys
75

Met Leu Tyr Leu
90

Asp Met Val Val
5

—
o

ficial Sequence:

Arg Leu Lys Ser
10

Asp Val Gy Trp
25

Phe Tyr Cys H s

Ala Thr Asn Hi s
60

Ser Lys lle Pro
75

Ser Met Leu Tyr
90

G n Asp Met Va
Page 15

Ser Cys

Asn Asp
30

Gy Gu
45
Ala lle

Ala Cys

Asp G u

Va

Asn
95

Synt hetic

Ser Cys
Asn Asp
30

Gy Gu
45

Ala lle
Lys Al a
Leu Asp

Val Gu

Lys
15

Trp
Cys
Va

Cys
Au

95

Gy

Arg

Pro

Va

80

Ay

Arg

Pro



2017200239 13 Jan 2017

100
Gy Cys Arg
115
<210> 25
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 25
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Asp Phe
20
Val Ala Pro Pro Gy Tyr Hs
35
Phe Pro Leu Ala Asp Asp Va
50 55
Thr Leu Val His Leu Lys Phe
65 70
Val Pro Thr Gu Leu Ser Ala
85
G u Lys Val Val Leu Lys Asn
100
Gy Cys Arg
115
<210> 26
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificia
pol ypepti de"
<400> 26

Artificia

Lys Arg Leu Lys Ser Ser
10

Ser

Al a

40

Thr

Pro

Ile

Tyr

SEQUENCE LI STI NG

105

Asp
25

Phe
Pro
Thr
Ser

Gn

Sequence:

Val Gy Trp

Tyr Cys Lys

Thr Lys Hi s

60

Va
75

Lys Ay

Met
90

Leu Tyr

Asp Met Va

Sequence:

Asn
Ay

45

Al a

Leu

Va

110

Synt hetic
Cys Lys
15

Asp
30

Trp
Gy Cys

Il e Val

Al a

Au
95

—
-
o C

Ay

Synt hetic

Arg

Phe

Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15

Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Page 16
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Val Ala Pro Pro Gy

35

Tyr His

Leu Ala GQu Leu

55

Pro
50

Tyr

Al a
65

Leu Val His Leu Asn

Val Thr G u Leu

85

Pro Al a

Val Val

100

Lys Leu Asn

Gy Cys A
1

<210>
<211>
<212>
<213>

27

115

PRT
Artificial Sequence
<220>
<221>
<223>

source
/ not e="Description of
pol ypepti de"

<400> 27

Gn Ala Lys His Lys G n Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20

Val Ala Pro Pro Gy Tyr Hs

Phe Asn Ala H s Mt

55

Pro Leu

50

Thr
65

Val H's Met

70

Leu Leu Asn

Al a Thr G u Leu Ser Al a

85

Pro

Val Val

100

Lys Leu Lys

Gy Cys A
1

Al a

40

Thr

Ser

Ile

Tyr

Art

Lys

Ser

Al a

40

Pro

Ile

Tyr

SEQUENCE LI STI NG

Phe

Pro

Gn

Ser

fic

Arg

Asp

25

Phe

Al a

Au

Ser

Tyr Cys Arg

Thr Lys Hi s

60

Al a Ser
75

Lys

Vet
90

Leu Tyr

Asp Met Va

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys Asp

Thr Lys Hi s

60

Va
75

Pro

Met
90

Leu Tyr

Asp Met Va

Page 17

Gy Vval Cys

45

Alalle lle

Lys Ala Cys

Leu Asp G u
95

Gu Gy
110

Synt hetic

Ser Cys Lys
15

Asn Asp

30

Trp

Gy Gu

45

Cys

Ala lle Va

Pro

Lys

Au
95

Leu

Val Gu Gy

Arg
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<210> 28

<211> 115

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 28
Gn Ala Lys His Lys Gn Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20

Val Ala Pro Pro Gy Tyr Hs
35

Phe Pro Leu Asn Ala H s Mt
50 55

Thr Leu Val His Leu Met Asn
65 70

Ala Pro Thr G u Leu Ser Al a
85

G u Lys Val Val Leu Lys Asn
100

Gy Cys A
1

<210> 29

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 29
Gn Ala Lys His Lys Gn Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20

Val Ala Pro Arg Gy Tyr Hs
35

Phe Pro Leu Ala Asp His Leu
50 55

Arti

Lys

Ser

Al a

40

Asn

Pro

Ile

Tyr

Arti

Lys

Ser

Al a
40

SEQUENCE LI STI NG

ficial Sequence:

Arg Leu Lys Ser
10

Asp Val Gy Trp
25

Phe Tyr Cys Asp

Ala Thr Thr H s
60

Gu Tyr VvVal Pro
75

Ser Met Leu Tyr
90

G n Asp Met Val

ficial Sequence:

Arg Leu Lys Ser
10

Asp Val Gy Trp
25

Phe Tyr Cys Hs

Ser Thr Asn His
60

Page 18

Synt hetic
Ser Cys Lys Arg
15
Asn Asp Trp Ile
30

Gy Gu Cys Ser
45

Ala lle Val Gn

Lys Pro Cys Cys
80
Leu Asp G u Asn

95

Val Gu Gy Cys

Synt hetic
Ser Cys Lys Arg
15
Asn Asp Trp Ile
30
Gy Gu Cys Pro
45

Ala lle Val Gn
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Thr Leu Val Asn
65

Pro Thr Gu Leu

85 90
Lys Val Val Leu Lys Asn Tyr G n Asp Met Val Val
100 105
Cys Arg
<210> 30
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence:
pol ypepti de"
<400> 30
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser
1 5 10
Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp
20 25
Val Ala Pro Pro Gy Tyr Hs Ala Phe Tyr Cys GQu
35 40
Phe Pro Leu Arg Ser H's Leu Gu Pro Thr Asn H s
50 55 60
Thr Leu Met Asn Ser Met Asp Pro G u Ser Thr Pro
65 70 75
Val Pro Thr Gu Leu Ser Ala Ile Ser Met Leu Tyr
85 90
G u Lys Val Val Leu Lys Asn Tyr G n Asp Met Val
100 105
Gy Cys Arg
115
<210> 31
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<221> source

Ser Val
70

SEQUENCE LI STI NG

Asn Ser Lys Ile Pro Lys Ala Cys Cys
75

Ser Ala lle Ser Met Leu Tyr Leu Asp G u Asn

Page 19

Au

95

Gy Cys
110

Synt hetic

Ser

Asn

Ay

45

Al a

Pro

Leu

Val

Cys Lys
15
Asp Trp
30
Leu Cys
Val lle
Thr Cys
Asp G u
95

Gu Gy
110

Val
80
Au

Ay

Arg

Ile
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<223> /note="Description of

pol ypepti de"

<400> 31

Gn

1

H s

Va

Phe

Thr

Pro

Lys

Cys

Ala Lys His Lys Gn Arg
5

Pro Leu Tyr Val Asp Phe
20

Ala Pro Arg Gy Tyr Hs
35

Pro Leu Ala Asp H s Leu
50 55

Leu Val Asn Ser Val Asn
70

Thr Gu Leu Ser Ala lle
85

Val Val Leu Lys Asn Tyr
100

Arg

<210> 32

<211> 114

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of

pol ypepti de"

<400> 32

Gn
]

H s

Phe

Thr
65

Pro

Ala Lys His Lys G n Arg
5
Pro Leu Tyr Val Asp Phe
20

Ala Pro Pro Gy Tyr Al a
35

Pro Leu Ala Asp H s Leu
50 55

Leu Val Asn Ser Val Asn
70

Thr G u Leu Asn Ala lle

SEQUENCE LI STI NG
Artificial Sequence:

Lys Arg Leu Lys Ser
10

Ser

Al a

40

Asn

Ser

Ser

Art

Lys

Ser

Al a

40

Asn

Ser

Ser

Asp
25
Phe

Ser

Lys

—
o

fic

Arg

Asp

25

Phe

Ser

Lys

Va

Val Gy Trp
Tyr Cys His

Thr Asn Hi's
60

Ile Pro Lys
75

Leu Tyr Leu
90

Met Val Va

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys His

Thr Asn Hi s
60

Ile Pro Lys
75

Leu Tyr Phe
Page 20

Synt hetic

Ser Cys Lys
15
Asn Asp Trp

30

Gy Gu Cys
45

Ala lle Va

Ala Cys Cys

Asp G u Asn
95

Synt hetic
Ser Cys Lys
15
Asn Asp Trp
30
Gy Gu Cys
45
Ala lle Va
Ala Cys Cys

Asp Asp Asn

Arg

Ile

Pro

Gn

Va

80

Ay

Arg

Ile

Pro

Gn

Va

80

Ser
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SEQUENCE LI STI NG
85 90 95

Asn Val Ile Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
110

Cys Ar

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>
Gn A
]

H's Pr
e A

Phe Pr
50

Thr Le
Pro Th

Asn Va

Cys Ar

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>
Gn A
]

100 105

g

33

114

PRT

Artificial Sequence

source
/note="Description of Artificial Sequence: Synthetic
pol ypepti de"

33
alys Hs Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
5 10 15

0 Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

a Pro Arg Gy Tyr Ala Ala Phe Tyr Cys Hs Gy Gu Cys Pro
35 40 45

0 Leu Ala Asp His Leu Asn Ser Thr Asn His Ala lle Val Gn
55 60

u Val Asn Ser Val Asn Ser Lys Ile Pro Lys Ala Cys Cys Va
70 75 80

r Gu Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Asn Ser
85 90 95

| Ile Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110

g

34

114

PRT

Artificial Sequence

sour ce
/note="Description of Artificial Sequence: Synthetic
pol ypepti de"

34
alys Hs Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
5 10 15

Page 21
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SEQUENCE LI STI NG
Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Ile Ala Pro Lys Gy Tyr Ala Ala Phe Tyr Cys Hs Gy Gu Cys Pro
35 40 45

Phe Pro Leu Ala Asp His Leu Asn Ser Thr Lys His Ala lle Val Gn
50 55 60

Thr Leu Val Asn Ser Val Asn Ser Lys Ile Pro Lys Ala Cys Cys Va
65 70 75 80

Pro Thr G u Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Asn Ser
85 90 95

Asn Val Ile Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110

Cys Arg

<210> 35

<211> 114

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"
<400> 35
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15

Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Ile Ala Pro Lys Gy Tyr Ala Ala Phe Tyr Cys Hs Gy Gu Cys Pro
35 40 45

Phe Pro Leu Ala Asp Hs Leu Asn Ser Thr Thr Hs Ala Ile Val Gn
50 55 60

Thr Leu Val Asn Ser Val Asn Ser Lys Ile Pro Lys Ala Cys Cys Va
65 70 75 80

Pro Thr G u Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Asn Ser
85 90 95

Asn Val Ile Leu Lys Asn Tyr G n As
100

Met Val Val Gu Gy Cys Gy
110

-
o
(S o)

Page 22
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Cys Ar

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

g

36

115

PRT
Artificia

source

Sequence

/ not e="Description of

pol ypepti de"
36

Gn Ala Lys His Lys Gn
1 5

H's Pr

Ile Al

Phe Pr

50

Thr
65

Le

Al a Pr

Ser As

Gy &

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

Arg

o Leu Tyr Val Asp Phe
20
a ProLys Gy Tyr Ala
35
0 Leu Asn Ala H s Mt
55
u Val His Leu Met Asn
70
o Thr Gu Leu Asn Al a
85
n Val lIle Leu Lys Asn
100
s Arg
115
37
115
PRT
Artificial Sequence
source
/ not e="Description of
pol ypepti de"
37

Gn Ala Lys His Lys G n Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20

Ile Ala Pro Arg Gy Tyr Al a
35

SEQUENCE LI STI NG

Artificia

Lys Arg Leu
10

Ser Asp Val

25

Al a Phe Tyr

40

Asn Ala Thr

Pro G u Tyr

Ile Ser Val
90

Tyr G n Asp
105

Artificia
Lys Arg Leu
10
Ser Asp Val
25

Ala Phe Tyr
40

Sequence:

Lys Ser

Gy Trp

Cys Asp

Asn Hi s
60

Va
75

Pro

Leu Tyr

Met Va

Sequence:

Lys Ser

Gy Trp

Cys Asp

Page 23

Synt hetic

Ser

Ay

45

Al a

Lys

Phe

Va

Cys Lys Arg
15

Asp
30

Trp Ile

G u Cys Ser

Ile Val Gn

Pro

Cys Cys
80

Asp Asn
95

Gy Cys

Synt hetic

Ser

Asn

Ay
45

Cys Lys Arg
15

Asp Trp Ile

30

G u Cys Ser
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Phe Pro Leu Asn Ala His Mt
50 55
Thr Leu Val His Leu Met Asn
65 70
Ala Pro Thr G u Leu Asn Al a
85
Ser Asn Val Ile Leu Lys Asn
100
Gy Cys Arg
115
<210> 38
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 38
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Asp Phe
20
Ile Ala Pro Pro @y Tyr Hs
35
Phe Pro Leu Asn Ala His Mt
50 55
Thr Leu Val His Leu Met Asn
65 70
Ala Pro Thr Gu Leu Asn Al a
85
Ser Asn Val Val Leu Lys Lys
100
Gy Cys Arg
115
<210> 39
<211> 115
<212> PRT

Asn

Pro

Ile

Arti

Lys

Ser

Al a

40

Asn

Pro

Tyr

SEQUENCE LI STI NG

Ala Thr Asn Hs Ala |l e Val

60

Au Val

75

Tyr Pro Lys Pro Cys

Ser Val

Leu Tyr Phe Asp Asp
90 95

Asp Met Val vVal Gu Gy

110

ficial Sequence: Synthetic

Arg Leu Lys Ser Ser Cys Lys
10 15

Asp

Val Gy Trp Asn Asp
25 30

Trp

Phe Tyr Cys Asp Gy G u Cys
45

Ala Thr Asn Hs Alalle

60

Val

Au Val

75

Tyr Pro Lys Pro Cys

Ser Val

90

Au
95

Leu Tyr Phe Asp

Asp Met Val Val Arg

110

Ay
105

Page 24

Gn
Cys
80

Asn

Cys

Arg
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<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 39
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Phe
20
Ile Ala Pro Arg Gy H s
35
Phe Pro Leu Asn Al a Met
50 55
Thr Leu Val His Leu Asn
65
Ala Pro Thr Gu Leu Al a
85
Ser Asn Val Val Leu Lys
100
Gy Cys Arg
115
<210> 40
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 40

Gn Ala Lys His Lys Gn

1 5

Hs Pro Leu Tyr Val Asp
20

Ile Ala Pro Lys Ay Tyr

Phe Pro Leu Asn Ala Hi s

50

Thr Le

35

u Va

His Leu Mt

Arg

Phe

H s

Met

55

Asn

Art

Lys

Ser

Al a

40

Asn

Pro

Tyr

Art

Lys

Ser

Al a

40

Asn

Pro

SEQUENCE LI STI NG

fic

Arg

Asp

25

Phe

Al a

Au

Ser

fic

Arg

Asp

25

Phe

Al a

Au

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys Asp
Thr Asn Hi's

Va
75

Tyr Pro

Va
90

Leu Tyr

Asp Met Va

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys Asp

Thr Lys Hi s

60

Tyr Val Pro

Page 25

Synt hetic

Ser Cys Lys
15

Asp
30

Trp

Gy Gu

45

Cys

Ala lle Va

Lys Pro Cys

Phe Au

95

Val Arg Gy
110

Synt hetic
Ser Cys Lys
15
Asn Asp Trp
30
Gy Gu Cys
45
Ala lle Va

Lys Pro Cys

Arg

Arg

Ser

Gn
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SEQUENCE LI STI NG
65 70 75 80

Ala Pro Thr Gu Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp G u Asn
85 90 95

Ser Asn Val Val Leu Lys Lys Tyr G n Asp Met Val Val Arg Gy Cys
100 105 110

Gy Cys Arg
115

<210> 41

<211> 115

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"
<400> 41
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15

Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Ile Ala Pro Lys Gy Tyr Hs Ala Phe Tyr Cys Asp Gy G u Cys Ser
35 40 45

Phe Pro Leu Asn Ala H's Met Asn Ala Thr Thr Hs Ala lle Val Gn

Thr Leu Val His Leu Met Asn Pro Gu Tyr Val Pro Lys Pro Cys Cys
65 70 75 80

Ala Pro Thr Gu Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp G u Asn

85 90 95
Ser Asn Val Val Leu Lys Lys Tyr G n Asp Met Val Val Arg Gy Cys
100 105 110

Gy Cys Arg

115
<210> 42
<211> 114
<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"

Page 26
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<400> 42
Gn Ala Lys His Lys Gn Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20

Ile Ala Pro Lys Gu Tyr Gu
35

Phe Pro Leu Ala Asp His Leu
50 55

Thr Leu Val Asn Ser Val Asn

65 70

Pro Thr A u Leu Ser Ala lle

85
Lys Val Val Leu Lys Asn Tyr
100

Cys Arg

<210> 43

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 43
Gn Ala Lys His Lys Gn Arg
1 5

Hs Pro Leu Tyr Val Asp Phe
20

Val Ala Pro Pro Gy Tyr Hs
35

Phe Pro Leu Ala Asp His Leu
50 55

Thr Leu Val Asn Ser Val Asn
65 70

Pro Thr Gu Leu Ser Pro lle
85

Lys

Ser

Al a

40

Ser

Ser

Art

Lys

Ser

Al a

40

Asn

Ser

Ser

SEQUENCE LI STI NG

Arg Leu Lys Ser Ser Cys Lys
10

Asp
25

—
o

fic

Arg

Asp

25

Phe

Ser

Lys

Va

Val Gy Trp

Gu Cys H s

Thr Asn Hi's
60

Ile Pro Lys
75

Leu Tyr Leu
90

Met Val Va

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys His

Thr Asn Hi's

Ile Pro Lys
75

Leu Tyr Lys
90

Page 27

15

Asn Asp Trp
30

Gy Gu Cys
45

Ala lle Va

Ala Cys Cys

Asp G u Asn
95

Synt hetic
Ser Cys Lys
15
Asn Asp Trp
30
Gy Gu Cys
45
Ala lle Va
Ala Cys Cys

Asp Asp Met
95

Arg

Pro

Va
80
Au

Ay

Arg

Ile

Pro

Gn

Va

80

Ay
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SEQUENCE LI STI NG

Val Pro Thr Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys Gy
100 105 110

Cys Arg

<210> 44

<211> 115

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"

<400> 44

Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg

1 5 10 15

Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Val Ala Pro Pro Gy Tyr His Ala Phe Tyr Cys Asp Gy G u Cys Ser

35 40 45
Phe Pro Leu Asn Ala Hs Met Asn Ala Thr Asn Hs Ala Ile Val Gn
50 55 60

Thr Leu Val His Leu Met Asn Pro Gu Tyr Val Pro Lys Pro Cys Cys

65 70 75 80

Ala Pro Thr Gu Leu Ser Pro Ile Ser Val Leu Tyr Lys Asp Asp Met

85 90 95

Gy Val Pro Thr Leu Lys Asn Tyr G n Asp Met Val Val Gu Gy Cys
100 105 110

Gy Cys Arg

115

<210> 45

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"

<400> 45

Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg

1 5 10 15

H's Pr

0 Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30

Page 28
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Ile Ala Pro Lys

35

Gu Tyr Gu

Phe Pro Leu Ala Asp His Leu

50 55

Thr
65

Leu Val Asn Ser Val

70

Asn

Thr A u Leu Ser

85

Pro Pro lle

Val Pro Thr Leu

100

Lys Asn Tyr

Cys Arg

<210>
<211>
<212>
<213>

46

115

PRT
Artificial Sequence
<220>
<221>
<223>

source
/ not e="Description of
pol ypepti de"

<400> 46

Gn Ala Lys His Lys Gn Arg
1 5

Thr Ser Leu Arg Val Asn Phe

20

Ala Pro Au

35

Ile Lys Tyr

Phe Al a H s Leu

55

Pro Leu

50

Asp

Thr
65

Val Asn Ser Val

70

Leu Asn

Thr Ser

85

Pro Lys Leu Pro Ile

Val Thr Leu Hi s

100

Pro Lys Tyr

Gy Cys A
1

Al a

40

Ser

Ser

Art

Lys

Au

Al a

40

Ser

Ser

Tyr

SEQUENCE LI STI NG

Tyr Gu Cys Hs Gy Gu Cys
45

Ser Thr Asn His
60

Ala lle Va

Lys Ile Pro Lys Ala Cys Cys
75

Val Leu Tyr

90

Lys Asp Asp Met
95

Asp Met Val Val

105

Gu Gy Cys
110

ficial Sequence: Synthetic

Arg Leu Lys Ser Ser Cys G n
10 15

Asp Ile Gy
25

Trp Asp Ser Trp
30

Tyr Gu Cys Hs Gy Gu Cys
45

Ser Thr Asn His

60

Ala lle Va

lle Pro
75

Lys Ala Cys Cys

Leu Tyr Lys Asp Asp Met
90 95

Gy Mt Ser Val Gu

110

Page 29

Pro

Va
80
Ay

Ay

Lys

Pro

Va
80

Ay

Cys
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<210> 47
<211> 116
<212> PRT

<213> Artificia

<220>
<221> source

Sequence

<223> /note="Description of
pol ypepti de"

<400> 47
Gn Ala Lys His
1

Thr Ser Leu Arg
20

Ile Ala Pro Lys

Phe Pro Leu Asn
50

Thr Leu Val His
65

Val Pro Thr Lys

Gy Val Pro Thr
100

Cys Gy Cys Arg
115

<210> 48
<211> 116
<212> PRT

<213> Artificia

<220>
<221> source

Lys G n
5

Val Asn
Gu Tyr
Ala Hs
Leu Met

70

Leu Ser
85

Leu Lys

Arg

Phe

Met
55
Asn

Pro

Tyr

Sequence

<223> /note="Description of
pol ypepti de"

<400> 48

Gn Ala Lys His Lys Gn Arg
1 5

Thr Ser Leu Arg Val Asn Phe
20

Ile Ala Pro Lys Gu Tyr Gu
35

Phe Pro Leu Ala Asp Asp Va

SEQUENCE LI STI NG

Artificial Sequence:

Lys Arg Leu Lys Ser
10
Gu Asplle Gy Trp
25
Ala Tyr A u Cys Asp
40

Asn Ala Thr Asn Hi s
60

Pro Gu Tyr Val Pro
75

Ile Ser Val Leu Tyr
90

Hs Tyr Gu Gy Mt
105

Artificial Sequence:

Lys Arg Leu Lys Ser
10
GuAsp lle Gy Trp
25
Ala Tyr Qu Cys Lys
40

Thr Pro Thr Lys Hi s
Page 30

Synt hetic

Ser

Asp

Ay

45

Al a

Lys

Lys

Ser

Cys Gn
15

Ser Trp
30

G u Cys
I1e Val
Pro Cys

Asp Asp
95

Val Al a
110

Synt hetic

Ser
Asp
Ay
45

Al a

Cys Gn
15

Ser Trp

30

Gy Cys

Il e Val

Lys

Lys

Ile

Phe

Gn
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SEQUENCE LI STI NG

50 55 60
Thr Leu Val His Leu Lys Phe Pro Thr Lys Val Gy Lys Ala Cys Cys
65 70 75 80
Val Pro Thr Lys Leu Ser Pro Ile Ser Val Leu Tyr Lys Asp Asp Met
85 90 95
Gy Val Pro Thr Leu Lys Tyr Hs Tyr Gu Gy Met Ser Val Ala Gu
100 105 110
Cys Gy Cys Arg
115
<210> 49
<211> 123
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"
<400> 49
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Ser Ala Gy
1 5 10 15
Ala Gy Ser Hs Cys Gn Lys Thr Ser Leu Arg Val Asn Phe G u Asp
20 25 30
Ile Gy Trp Asp Ser Trp lle lle Ala Pro Lys Gu Tyr Gu Ala Tyr
35 40 45
Gu Cys Lys Gy Gy Cys Phe Phe Pro Leu Ala Asp Asp Val Thr Pro
50 55 60
Thr Lys His Ala Ile Val G n Thr Leu Val H's Leu Lys Phe Pro Thr
65 70 75 80
Lys Val Gy Lys Ala Cys Cys Val Pro Thr Lys Leu Ser Pro Ile Ser
85 90 95
Val Leu Tyr Lys Asp Asp Met Gy Val Pro Thr Leu Lys Tyr H's Tyr
100 105 110
Gu dy Met Ser Val Ala Gu Cys Gy Cys Arg
115 120
<210> 50
<211> 115
<212> PRT
<213> Artificial Sequence
<220>

Page 31
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<221> source

<223> /note="Description of
pol ypepti de"
<400> 50
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Asp Phe
20
Ile Ala Pro Pro Gy Tyr Al a
35
Phe Pro Leu Asn Ala His Mt
50 55
Thr Leu Val His Leu Met Asn
65 70
Ala Pro Thr Gu Leu Asn Al a
85
Ser Asn Val Ile Leu Lys Asn
100
Gy Cys Arg
115
<210> 51
<211> 117
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 51

Val Ser Ser Ala Ser Asp Tyr
1 5

Arg Lys H's Gu Leu Tyr Va
20

Trplle lle Ala Pro Lys Gy

35
Cys Ser
50

Va
65

A n Thr

Leu Va

Phe Pro Leu Asn Al a

55

H s Leu
70

SEQUENCE LI STI NG

Artificia

Lys Arg

Ser Asp

25

Al a
40

Phe

Asn Al a

Pro Gu

Ile Ser

Tyr

Artific

Asn Ser

Ser Phe

25

Al a
40

Al a Met

Met Asn

Sequence:
Leu Lys Ser
10

Val Gy Trp

Tyr Cys Asp

Thr Asn Hi's

60

Va
75

Pro

Va
90

Leu Tyr

Asp Met Va

al Sequence:

Ser
10

Gu Leu
G n Asp Leu
Ala Asn Tyr
Asn Ala Thr
60

Pro G u Tyr
75

Page 32

Synt hetic

Ser Cys Lys
15

Asn Asp

30

Trp

Gy Gu

45

Cys

Al a Va

Lys Pro Cys

Phe Asp

95

Val Ay

Synt hetic

Al a
15

Lys Thr

Ay Trp
30

Ay

Cys Asp
45

Asn His Al a

Val Pro Lys

Arg

Ile

Pro
80
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SEQUENCE LI STI NG
Cys Cys Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp
85 90 95

Asp Asn Ser Asn Val lle Leu Lys Lys Tyr Arg Asn Met Val Val Arg
100 105 110

Ala Cys Gy Cys H s
115

<210> 52

<211> 117

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"
<400> 52
Val Ser Ser Ala Ser Asp Tyr Asn Ser Ser G u Leu Lys Thr Ala Cys
1 5 10 15

Arg Lys His Gu Leu Tyr Val Ser Phe G n Asp Leu Gy Trp G n Asp
20 25 30

Trplle lle Ala Pro Lys Gy Tyr Ala Ala Asn Tyr Cys Asp Gy Gu
35 40 45

Cys Ser Phe Pro Leu Asn Ala His Leu Asn Ala Thr Asn His Ala Ile
50 55 60

Val G n Thr Leu Val His Leu Met Asn Pro G u Tyr Val Pro Lys Pro
65 70 75 80

Cys Cys Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp
85 90 95

Asp Asn Ser Asn Val lle Leu Lys Lys Tyr Arg Asn Met Val Val Arg

100 105 110
Ala Cys Gy Cys H s
115
<210> 53
<211> 139
<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"

<400> 53
Ser Ala Ser Ser Arg Arg Arg Gn G n Ser Arg Asn Arg Ser Thr Gn
1 5 10 15

Page 33
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Ser G n Asp Val Ala Arg Val
20

G u Leu Lys Thr Ala Cys Arg
35

Asp Leu Gy Trp Gn Asp Trp

50 55
Asn Tyr Cys Asp Gy G u Cys
65 70
Ser Thr Asn His Ala Ile Va
85
G u Tyr Val Pro Lys Pro Cys
100
Ser Val Leu Tyr Phe Asp Asp
115
Arg Asn Met Val Val Arg Al a
130 135
<210> 54
<211> 138
<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 54
Ser Ala Ser Ser Arg Arg Arg
1 5

Ser G n Asp Val Ala Arg Val
20

G u Leu Lys Thr Ala Cys Arg
35

Asp Leu Gy Trp Gn Asp Trp
50 55

Asn Tyr Cys Hs Gy Gu Cys
65 70

Ser Thr Asn His Ala Ile Val
85

Ser
Lys
40

Ile

Ser

Asn
120

Arti

Ser

Lys

40

Ile

Pro

Gn

SEQUENCE LI STI NG

Ser Ala Ser Asp
25

Hs Gu Leu Tyr

Ile Ala Pro Lys
60

Phe Pro Leu Al a
75

Thr Leu Val Asn
90
Ala Pro Thr Lys

Ser Asn Val lle

Gy Cys H s

ficial Sequence:

G n Ser Arg Asn
10

Ser Ala Ser Asp
25

Hs Gu Leu Tyr

Ile Ala Pro Lys
60

Phe Pro Leu Al a
75

Thr Leu Val Asn
90

Page 34

Tyr

Val

45

Ay

Asp

Ser

Leu

Leu
125

Asn

30

Ser

Tyr

H s

Val

Ser

Phe

Al a

Leu

Asn

95

Al a

Lys

Synt hetic

Arg

Ser

Tyr Asn
30

Val
45
Ay

Asp

Ser

Ser

Tyr

H s

Val

Ser

Phe

Al a

Leu

Asn
95

Ser

Al a
Asn

80

Pro

Tyr

Gn

Ser

Gn

Al a

Asn

80

Ser
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Lys Ile Pro Lys Ala Cys Cys
100

Val Leu Tyr Phe Asp Asp Asn
115

Asn Met Val Val Arg Ala Cys
130 135

<210> 55

<211> 139

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
pol ypepti de"

<400> 55
Ser Ala Ser Ser Arg Arg Arg
1 5

Ser G n Asp Val Ala Arg Va
20

G u Leu Lys Thr Ala Cys Arg
35

Asp Leu Gy Trp Gn Asp Trp
50 55

Phe Tyr Cys Asp Gy G u Cys
65 70

Ala Thr Asn Hs Ala Ile Va

Gu Tyr Val Pro Lys Pro Cys

Ser Val Leu Tyr Phe Asp Asp
115
Arg Asn Met Val Val Arg Al a
130 135
<210> 56
<211> 138
<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of

Va
Ser

120

Ay

Art

Ser

Lys
40

Ser

Asn
120

Artificia

SEQUENCE LI STI NG
Pro Thr Lys Leu Asn Ala Ile Ser

105

Asn

Cys

fic

Gn

Ser

25

H s

Va

Phe

Thr

Ay

110

Val Ile Leu Lys Lys Tyr Arg
125

H s

al Sequence:

Ser Arg

10

Al a Ser

Gu Leu

Ala Pro

Pro Leu
75

Leu Val
90
Pro Thr

Asn Va

Cys Hi s

Page 35

Asn

Asp

Pro

60

Asn

H s

Lys

Ile

Sequence:

Synt hetic

Arg Ser
Tyr Asn

30

Val Ser

45

Ay Tyr

Ala Hs

Leu Met

Leu Asn

Leu Lys
125

Thr

15

Ser

Phe

H s

Met

Asn

95

Al a

Lys

Synt hetic

Gn

Ser

Gn

Al a

Asn

80

Pro

Ile

Tyr
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pol ypepti de"

<400> 56

Ser Ala Ser Ser Arg Arg Arg
1 5

Ser G n Asp Val

20

Ala Arg Val

Leu Lys Thr Ala

35

Arg

Asp Leu Gn

50

Ay Trp Asp Trp

55

Asn
65

Au
70

Tyr Asp Gy

Ala Thr Asn His Al a

85

Il e Val

Val Lys Pro Cys

Met Leu Leu Asp

Asn Met

130

Arg Ala Cys

<210>
<211>
<212>
<213>

57

117

PRT
Artificial Sequence
<220>
<221>
<223>

source
/ not e="Description of
pol ypepti de"

<400> 57
Val Ser Ser Ala Ser Asp Tyr
1 5

Arg Lys Hs Gu Leu Tyr Val
20

Trplle lle Ala Pro Lys Gy
35

Cys Ser
50

Phe Pro Leu Al a Asp
55

Val
65

G n Thr Leu Val His Leu

70

Ser
Lys
40

Ile

Ser

Arti

Asn

Ser

Tyr

40

H s

Met

SEQUENCE LI STI NG

Gn

Ser

25

H s

Ile

Phe

Thr

Lys

Cys

fici

Ser

Phe

25

Al a

Leu

Ser Arg Asn
10

Ala Ser Asp

Leu
Al a

Pro

Leu
75

Pro

Leu Val Hi s

90

Pro Gu Leu

Val Val Leu

H s

al

Ser
10

Gu Leu
G n Asp Leu
Ala Asn Tyr
Asn Ala Thr

60

Pro G u Tyr
75

Page 36

Sequence:

Arg Ser

Asn
30

Tyr

Val
45

Ser

Ay Tyr

Ala Hs

Leu Met

Ser
110

Lys

Ser

Phe

Al a

Asn
95

Ile

Tyr

Synt hetic

Lys Thr

Gy Trp
30

Cys Asp

45

Asn H s

Val Pro

Al a
15

Ay

Al a

Lys

Gn

Ser

Gn

Al a

Asn

80

Pro

Ser

Arg

Ile

Pro
80
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SEQUENCE LI STI NG

Cys Cys Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp
85 95

90

Asp Asn Ser Asn Val lle Leu Lys Lys Tyr Arg Asn Met Val Val Arg
105

100 110

Ala Cys Gy Cys H s
115

<210>
<211>
<212>
<213>

<220>
<221>
<223>
<400>

1

58

117

PRT

Artificial Sequence

sour ce
/note="Description of Artificial Sequence: Synthetic
pol ypepti de"

58

Val Ser Ser Ala Ser Asp Tyr Asn Ser Ser G u Leu Lys Thr Ala Cys
5

10 15

Lys Arg Hs G u Leu Tyr Val Ser Phe G n Asp Leu Gy Trp G n Asp

20 25 30

Trplle lle Ala Pro Lys Gy Tyr Ala Ala Asn Tyr Cys Asp Gy Gu
45

35 40

Cys Ser Phe Pro Leu Asn Ala His Met Asn Ala Thr Asn His Ala lle
50

55 60

Val G n Thr Leu Val His Leu Met Asn Pro G u Tyr Val Pro Lys Pro

65

70 75 80

Cys Cys Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp

85 90 95

Asp Asn Ser Asn Val lle Leu Lys Lys Tyr Arg Asn Met Val Val Arg

100 105 110

Ala Cys Gy Cys H s

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

115

59

117

PRT

Artificial Sequence

source
/note="Description of Artificial Sequence: Synthetic
pol ypepti de"
59
Page 37
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Val Ser Ser Ala Ser Asp Tyr
1

Lys Arg Hs G u Leu Tyr Val

20

Trpllelle Ala Pro Lys Gy

Cys Ser Phe Pro Leu Ala Asp

50

55

Val G n Thr Leu Val His Leu

65

70

Cys Cys Ala Pro Thr Lys Leu

Asp Asn Ser Asn Val lle Leu

Ala Cys

<210>
<211>
<212>
<213>

<220>
<221>
<223>
<400>

1

100

H s

.
o<
Q
»

60

139

PRT

Artificial Sequence

source
/ not e="Description of
pol ypepti de"

60

Ser Ala Ser Ser Arg Arg Arg
5

Ser G n Asp Val Ala Arg Val

20

G u Leu Lys Thr Ala Cys Lys

35

Asp Leu Gy Trp Gn Asp Trp

50

55

Asn Tyr Cys Asp Gy G u Cys

65

70

Ser Thr Asn His Ala Ile Val

85

G u Tyr Val Pro Lys Pro Cys

Ser

Tyr

40

H s

Met

Asn

Lys

Arti

Ser

Arg
40

Ser

SEQUENCE LI STI NG

Ser Ser GQu Leu
10

Phe G n Asp Leu
25

Ala Ala Asn Tyr

Leu Asn Ala Thr
60

Asn Pro G u Tyr
75

Ala Ile Ser Val

Lys Tyr Arg Asn
105

ficial Sequence:

G n Ser Arg Asn
10

Ser Ala Ser Asp
25

Hs Gu Leu Tyr

Ile Ala Pro Lys
60

Phe Pro Leu Al a
75

Thr Leu Val Asn
90

Ala Pro Thr Lys
Page 38

Lys

Gy

Val

Leu

Met

Thr

Trp

30

Asp

H s

Pro

Tyr

Val

Al a

15

Ay

Al a

Lys

Phe

Val

Synt hetic

Arg

Tyr

Val

45

Gy

Asp

Ser

Leu

Ser

Asn

30

Ser

Tyr

H s

Val

Ser

Phe

Al a

Leu

Asn

95

Al a

Cys

Asp

Au

Ile

Pro

80

Asp

Arg

Ser

Gn

Al a

Asn

80

Pro

Ile
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100 105
Ser Val Leu Tyr Phe Asp Asp Asn Ser Asn Val Ile Le
115 120 1
Arg Asn Met Val Val Arg Ala Cys Gy Cys H s
130 135
<210> 61
<211> 139
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence:
pol ypepti de"
<400> 61
Ser Ala Ser Ser Arg Arg Arg G n G n Ser Arg Asn
1 5 10
Ser G n Asp Val Ala Arg Val Ser Ser Ala Ser Asp
20 25
G u Leu Lys Thr Ala Cys Arg Lys H's Gu Leu Tyr
35 40
Asp Leu Gy Trp Gn Asp Trp lle Ile Ala Pro Lys
50 55 60
Asn Tyr Cys Asp Gy G u Cys Ser Phe Pro Leu Al a
65 70 75
Ala Thr Asn Hs Ala lle Val @ n Thr Leu Val H s
85 90
Gu Tyr Val Pro Lys Pro Cys Cys Ala Pro Thr Lys
100 105
Ser Val Leu Tyr Phe Asp Asp Asn Ser Asn Val Ile
115 120
Arg Asn Met Val Val Arg Ala Cys Gy Cys H s
130 135
<210> 62
<211> 139
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence:

pol ypepti de"

SEQUENCE LI STI NG

Page 39

110

25

Synt hetic

Arg Ser
Tyr Asn

30

Val Ser

45

Gy Tyr

Asp Hi s

Leu Met

Leu Asn

Leu Lys
125

Thr

15

Ser

Phe

Al a

Leu

Asn

95

Al a

Lys

Synt hetic

u Lys Lys Tyr

Gn

Ser

Gn

Al a

Asn

80

Pro

Tyr
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<400> 62
Ser Ala
]

Ser Gn

Gu Leu

Asp Leu
50

Asn Tyr
65

Al a Thr

Gu Tyr

Ser Val

Arg Asn

130

<210> 63
<211> 13

Ser Ser
Asp Va

20

Lys Thr
35

Gy Trp

Asn Hi s

Val Pro

115

Met Val

9

<212> PRT

<213> Artificia

<220>
<221> so

urce

Arg

Al a

Al a

Gn

Ay

Al a

85

Lys

Phe

Va

Arg

Arg

Cys

Asp

Au

70

Ile

Pro

Asp

Arg

Arg

Va

Lys

Trp

55

Va

Sequence

<223> /note="Description of
pol ypepti de"

<400> 63

Ser Ala Ser Ser Arg Arg Arg

1

5

Ser G n Asp Val Ala Arg Va
20

G u Leu Lys Thr Ala Cys Lys

35

Asp Leu Gy Trp Gn Asp Trp
50 55

Asn Tyr Cys Asp Gy G u Cys
65 70

Ser

Arg
40

Ser

Asn
120

Art

Ser

Arg
40

Ser

SEQUENCE LI STI NG

Gn

Ser

25

H s

Ile

Phe

Thr

Gy

fic

Gn

Ser

25

H s

Ile

Phe

Ser Arg Asn
10

Ala Ser Asp
G u Leu Tyr

Ala Pro Lys
60

Pro Leu Al a
75

Leu Val H's
90
Pro Thr Lys

Asn Val |lle

Cys Hi s

al Sequence:

Ser Arg Asn
10

Ala Ser Asp

G u Leu Tyr

Ala Pro Lys
60

Pro Leu Asn
75

Page 40

Arg

Tyr

Va

45

Ay

Asp

Leu

Leu

Leu
125

Ser

Asn

30

Ser

Tyr

H s

Met

110

Lys

Ser

Phe

Al a

Leu

Asn

95

Al a

Lys

Synt hetic

Arg

Tyr

Va

45

Ay

Ser
Asn
30

Ser

Tyr

Thr

15

Ser

Phe

Al a

Ala Hs Mt

Ser

Gn

Al a

Asn

80

Pro

Ile

Tyr

Ser

Gn

Al a

Asn
80
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Ala Thr Asn His Ala Il e Val
85
Gu Tyr Val Pro Lys Pro Cys
100
Ser Val Leu Tyr Phe Asp Asp
115
Arg Asn Met Val Val Arg Al a
130 135
<210> 64
<211> 138
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 64

Ser Ala Ser Ser Arg Arg Arg
1 5

Ser

Asp

Asn

65

Ser

Lys

Val

Asn

<210> 65

Gn

Leu

Leu

50

Tyr

Thr

Ile

Leu

Vet
130

Asp Val Ala Arg Val
20

Lys Thr Ala Cys Lys
35

Gy Trp Gn Asp Trp
55

Cys His Gy Gu Cys
70

Asn His Ala Il e Val
85
Pro Lys Ala Cys Cys

Tyr Phe Asp Asp Asn

Val Val Arg Ala Cys

<211> 118
<212> PRT
<213> Artificial Sequence

Gn

Cys

Asn
120

Arti

Ser
Arg
40

Ile

Pro

Val

Ser
120

Gy

SEQUENCE LI STI NG

Thr

Ser

Ay

fici

Gn

Ser

25

H s

Ile

Phe

Thr

Leu Val H s Leu Met Asn Pro
90 95

Pro Thr Lys Leu Asn Ala lle
110

Asn Val Ile Leu Lys Lys Tyr
125

Cys Hi s

al Sequence: Synthetic
Ser Arg Asn Arg Ser Thr G n
10

Ala Ser Asp Tyr Asn Ser Ser
30

Gu Leu Tyr Val Ser Phe G n
45

Ala Pro Lys Ay Tyr Ala Ala

Pro Leu Ala Asp Hs Leu Asn
75 80

Leu Val Asn Ser Val Asn Ser
90 95

Thr Lys Leu Asn Ala Ile Ser
110
Val Ile Leu Lys Lys Tyr Arg

H s

Page 41
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SEQUENCE LI STI NG
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"
<400> 65
Arg Gu Lys Arg Ser Ala Ay Ala Ay Ser Hs Cys G n Lys Thr Ser
1 5 10 15

Leu Arg Val Asn Phe Gu Asp Ile Gy Trp Asp Ser Trp lle lle Ala
20 25 30

Pro Lys Gu Tyr Gu Ala Tyr Gu Cs Hs Gy Gu Cys Pro Phe Pro
35 40 45

Leu Ala Asp His Leu Asn Ser Thr Asn His Ala lle Val Gn Thr Leu
50 55 60

Val Asn Ser Val Asn Ser Lys Ile Pro Lys Ala Cys Cys Val Pro Thr
65 70 75 80

Lys Leu Ser Pro Ile Ser Val Leu Tyr Lys Asp Asp Met Gy Val Pro

85 90 95
Thr Leu Lys Tyr His Tyr Gu Gy Mt Ser Val Ala Gu Cys Ay Cys
100 105 110
Arg
<210> 66
<211> 110
<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

pol ypepti de"
<400> 66
Ser Ala Gy Ala Gy Ser His Cys G n Lys Thr Ser Leu Arg Val Asn
1 5 10 15

Phe Gu Asp Ile Gy Trp Asp Ser Trp Ile Ile Ala Pro Lys Gu Tyr
20 25 30

Gu Ala Tyr Gu Cys Asp Gy Gu Cys Ser Phe Pro Leu Asn Ala Hi s
35 40 45

Met Asn Ala Thr Asn Hs Ala lle Val G n Thr Leu Val H s Leu Met
50 55 60

Asn Pro G u Tyr Val Pro Lys Pro Cys Cys Ala Pro Thr Lys Leu Ser
65 70 75 80

Page 42
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Pro Ile Ser

Val

Leu Tyr
85

Lys Asp

Tyr Hs Tyr Glu Gy Mt Ser Val

<210> 67
<211> 117
<212> PRT

<213> Artificial

<220>
<221> source

<223> /note="Description of Arti

100

Sequence

pol ypepti de"
<400> 67
Val Ser Ser Ala Ser Asp Tyr Asn
1 5
Arg Lys H's Gu Leu Tyr Val Ser
20
Trp lle lle Ala Pro Lys Gy Tyr
35 40
Cys Ser Phe Pro Leu Asn Ala His
50 55
Val Gn Thr Leu Val Hs Leu Mt
65 70
Cys Cys Ala Pro Thr Lys Leu Asn
85
Asp Asn Ser Asn Val lle Leu Lys
100
Ala Cys Gy Cys H s
115
<210> 68
<211> 117
<212> PRT
<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial

pol ypepti de"

<400> 68

Val Ser Ser Ala Ser Asp Tyr Asn Ser
1 5

Arg Lys H's Gu Leu Tyr Val Ser

SEQUENCE LI STI NG
Asp Met Gy Val Pro Thr
90

Ala Gu Cys Gy Cys A

105

ficial Sequence:

Ser Ser Gu
10

Phe G n Asp
25

Ala Ala Asn

Met Asn Ala

Asn Pro Gu
75

Ala Ile Ser
90

Lys Tyr Arg
105

10

Leu

Leu

Tyr

Thr

Tyr

Val

Asn

Sequence:

rg
110

Leu
95

Synt hetic

Lys Thr
Gy Trp

30
Asn Hs
Val Pro
Leu Tyr

Met Val
0

Al a

15

Gn

Ay

Al a

Lys

Phe

95

Val

Synt hetic

15

Lys

Cys

Asp

Au

Ile

Pro

80

Asp

Arg

Ser Gu Leu Lys Thr Ala Cys

Phe G n Asp Leu Ay Trp G n Asp

Page 43
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20
Trplle lle Ala Pro Lys Gy
35

Cys Ser Phe Pro Leu Asn Al a

50 55
Val G n Thr Leu Val H s Leu
65 70
Cys Cys Ala Pro Thr Lys Leu

85
Asp Asn Ser Asn Val lle Leu
100
Ala Cys Gy Cys H s
115
<210> 69
<211> 117
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"

<400> 69

Val Ser Ser Ala Ser Asp
1 5

Arg Lys Hs

Trp Ile

Cys Ser Phe

50

Val
65

A n Thr

Cys Cys Al a
Asp Asn Ser

Ala Cys

-
.
o<

Gu

20

Al a

Pro

Leu

Pro

Asn
100

Leu Tyr

Pro Lys

Leu Asn

Val His

70

Thr
85

Lys
Val

Ile

H s

Tyr

Val

Gy

Al a

Leu

Leu

Leu

Tyr

40

Al a

Met

Asn

Lys

Arti

Asn

Ser

Tyr

40

H s

Met

Asn

Lys

SEQUENCE LI STI NG

25

Al a

Met

Asn

Al a

fici

Ser

Phe

25

Al a

Leu

Al a

Lys
105

Ala Asn Tyr

Asn Ala Thr
60

Pro G u Tyr
75

Ile Ser Val
90

Tyr Arg Asn

al

Ser
10

Gu Leu

G n Asp Leu

Ala Asn Tyr

Asn Ala Thr

Au
75

Pro Tyr

Ser Val

Tyr Arg Asn

Page 44

Sequence:

30

Cys Asp
45

Asn Hi s
Val Pro

Leu

Met

Ay

Al a

Lys

Phe

95

Val

Synt hetic

Lys Thr
Trp

30

Asn Hi s

Val Pro

Leu

Met

Al a

15

Gy

Al a

Lys

Phe

95

Val

Au

Ile

Pro

80

Asp

Arg

Cys

Asp

Au

Ile

Pro

80

Asp

Arg
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<210> 70

<211> 115

<212> PRT

<213> Artificial

<220>
<221> source

Sequence

<223> /note="Description of
pol ypepti de"

<400> 70
Gn Ala Lys His
>

Hs Pro Leu Tyr
20

Val Ala Pro Pro
35

Phe Pro Leu Asn
50

Thr Leu Val His
65

Ala Pro Thr Gu

G u Lys Val Val
100

Gy Cys Arg
115

<210> 71

<211> 115

<212> PRT

<213> Artificial

<220>
<221> source

Lys Gn Arg
5

Val Asp Phe
Gy Tyr Hs

Ala H s Mt
55

Leu Met Asn
70

Leu Ser Al a
85

Leu Lys Asn

Sequence

<223> /note="Description of
pol ypepti de"

<400> 71
Gn Ala Lys His
1

Hs Pro Leu Tyr
20

Ile Ala Pro Arg
35

Lys Gn Arg
5
Val Asp Phe

Ay Tyr Ala

SEQUENCE LI STI NG

Artificial

Lys Arg Leu
10

Ser Asp Val

25

Al a Phe Tyr

40

Asn Ala Thr

Pro G u Tyr

Ile Ser Met
90

Tyr G n Asp
105

Artificial
Lys Arg Leu
10
Ser Asp Val
25

Ala Phe Tyr
40

Sequence:

Lys Ser

Ay Trp

Cys Asp

Asn Hi s
60

Val Pro
75

Leu Tyr

Met Val

Sequence:

Lys Ser

Gy Trp

Cys Asp

Page 45

Synt hetic

Ser Cys Lys
15
Asn Asp Trp

30

Gy Gu Cys
45

Ala Ile Val
Lys Pro Cys
Leu Asp G u

95

Val Gu Gy

Synt hetic

Ser Cys Lys

15

Asn Asp Trp
30

Gy Gu Cys
45

Arg

Arg

Ile

Ser
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Phe Pro Leu Asn Ala H s Mt

Thr
65

Ala Pro Thr

Gn Asn lle lle Lys Lys Asp

50

Le

u Val

85

70

55

His Leu Met Asn

Lys Leu Arg Pro

100
Gy Cys Ser
115
<210> 72
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of
pol ypepti de"
<400> 72
Gn Ala Lys His Lys Gn Arg
1 5
Hs Pro Leu Tyr Val Asp Phe
20
Val Ala Pro Pro Gy Tyr Hs
35
Phe Pro Leu Asn Ala His Mt
50 55
Thr Leu Val His Leu Met Asn
65 70
Ala Pro Thr Lys Leu Asn Al a
85
Ser Asn Val lle Leu Lys Lys
100
Gy Cys H s
115
<210> 73
<211> 115
<212> PRT
<213> Artificial Sequence

SEQUENCE LI STI NG
Asn Ala Thr Asn Hs Ala Ile Va

Pro Gu
Met Ser

lle An
105

Artific
Lys Arg
Ser Asp
25

Al a Phe
40

Asn Al a
Pro Gu

Ile Ser

Tyr Arg
105

60

Va
75

Tyr Pro

Met
90

Leu Tyr

Asn Met Ile

al Sequence:

Leu Lys Ser
10

Val Gy Trp

Tyr Cys Asp

Thr Asn Hi's

60

Va
75

Tyr Pro

Va
90

Leu Tyr

Met Va

Page 46

Lys Pro Cys
Tyr Asp Asp
95

Val Gu Gu

110

Synt hetic

Ser Cys Lys
15

Asn Asp

30

Trp

Gy Gu

45

Cys

Ala lle Va

Lys Pro Cys

Phe Asp

95

Val Arg Ala
110

Gn

Cys

Arg

Ser

Cys
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<220>
<221> sourc

e

SEQUENCE LI STI NG

<223> /note="Description of Artificial Sequence: Synthetic
pol ypepti de"
<400> 73
Gn Ala Lys His Lys Gn Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg
1 5 10 15
Hs Pro Leu Tyr Val Asp Phe Ser Asp Val Gy Trp Asn Asp Trp lle
20 25 30
Ile Ala Pro Arg Gy Tyr Ala Ala Phe Tyr Cys Asp Gy G u Cys Ser
35 40 45
Phe Pro Leu Asn Ala Hs Met Asn Ala Thr Asn Hs Ala Ile Val Gn
50 55 60
Thr Leu Val His Leu Met Asn Pro Gu Tyr Val Pro Lys Pro Cys Cys
65 70 75 80
Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Asn
85 90 95
Ser Asn Val Ile Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ala Cys
100 105 11
Gy Cys H s
115
<210> 74
<211> 1191
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 74
at ggt ggccg ggacccgetg tcttctageg ttgetgettc cccaggtect cctgggegge
gcggetggec tcegttccecgga getgggecge aggaagttcg cggeggegtc gtcgggecge
ccctcatccce agecctctga cgaggtcecctg agegagttcg agttgegget getcageatg
ttcggcct ga aacagagacc cacccccagce agggacgecg tggtgecccc ctacatgceta

gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca

acagccaact

gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt

cgaaattccc

aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga

cgt gaccaga

ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt

cttttggaca

Page 47

ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat

ccaggttggt

ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca

gaat cagaat

60
120
180
240
300
360
420
480
540
600
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gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgccaatt
aat catgcca
t gt gt cccga
gt att aaaga
<210> 75

<211> 1191
<212> DNA
<213>
<220>

<221>
<223>

Artificia

gggaaagttt
at ggattcgt

tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact cag

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 75
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt

aat catgcca

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg

ttgttcagac

t gat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

catggttgtg

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct

gttggtcaac

SEQUENCE LI STI NG

cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

gagggttgtg

ttgetgettc
aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

Page 48

Sequence:

t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc
tt gacgagaa
ggtgtcgcetg

cccaggt cct
cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
ctgat cat ct

ctaagattcc

t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caagggct at
gaact ccact
t aaggcat gc
t gaaaaggtt

a

Synt hetic

cctgggeggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaact ccact

t aaggcat gc

660
720
780
840
900
960
1020
1080
1140
1191

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
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SEQUENCE LI STI NG

tgtgtcccga caaagcectaaa tgccatctcg gttctttact ttgatgacaa ctccaatgtc

attttaaaga actatcagga catggttgtg gagggttgtg ggtgtcgetg a

<210> 76

<211> 1191
<212> DNA
<213>

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 76
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgccaatt
aat catgcca
t gt gt cccga
attttaaaga
<210> 77

<211> 1191
<212> DNA
<213>
<220>

<221>
<223>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
caaagct aaa

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac

tgccatctcg

catggttgtg

Sequence

Sequence:

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact
gttctitact

gagggttgtg

Page 49

Sequence:

cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gat gacaa

ggtgtcgcetg

gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caagggct at
gaact ccact
t aaggcat gc
ctccaatgtc

a

Synt hetic

1140
1191

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1191
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<400> 77
at ggt ggccg

gcggct ggecc
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaccacgcga
t gt gt cccga
gt att aaaga
<210> 78

<211> 1194
<212> DNA
<213>
<220>

<221>
<223>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
tt gt gcagac
cagaact cag

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 78
at ggt ggeccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca

ct accagaaa

acggaggagt

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagtgggaa

ttatcacctc

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
cttggttcac
tgctatctcg

catggttgtg

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg

agcagagct t

ttgetgettc
aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttccactca
cttat gaact

atgctgtacc

gagggttgtg

ttgetgettc
aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct

caggttttcc
Page 50

Sequence:

SEQUENCE LI STI NG

cccaggt cct
cggeggegt e
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
acgcacacat
ctaagattcc
tt gacgagaa
ggtgtcgcetg

cccaggt cct
cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag

gagaacagat

cct gggcggce
gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaat gcaacc
t aaggcat gc
t gaaaaggtt

a

Synt hetic

cct gggcggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc

gcaagat gct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1191

60
120
180
240
300
360
420
480
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tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaccacgcga
tgctgtgege
gttgtattaa
<210>
<211>

<212>
<213>

79
1191
DNA

<220>
<221>
<223>

Artificia

at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac
cgacagaact

agaact at ca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 79
at ggt ggeccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce

aaacgt caag

ttgtacgtgg

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa

acttcagtga

ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gctcc
cttggttcac

cagtgctatc

ggacat ggtt

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat

acagcggaaa

cgtggggt gg

SEQUENCE LI STI NG

attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca
cttatgaacc
t cgat gct gt
gt ggagggt t

Sequence:

at gaaat cat
ccaggt t ggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
acgcacacat
ccgagt at gt
accttgacga

gtgggtgtcg

aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaat gcaacc
ccccaaaccg
gaat gaaaag

ctga

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt

aat gact gga
Page 51

cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa

ttattgcacc

gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct

caagggct at

540
600
660
720
780
840
900
960
1020
1080
1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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SEQUENCE LI STI NG

gctgectttt actgccacgg agaatgeccct tttcctctgg ctgatcatct gaactccact

aatcatgcca ttgttcagac gttggtcaac tctgttaact ctaagattcc taaggcatgce

tgtgtcccga cagaactcag tgctatctcg atgectgtacc ttgacgagaa tgaaaaggit

gt attaaaga actatcagga catggttgtg gagggtigtg ggtgtcgetg a

<210> 80

<211> 1191
<212> DNA
<213>

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 80
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ctaccagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgectttt
aat catgcca
t gt gt cccga
attttaaaga
<210> 81

<211> 1191
<212> DNA
<213>
<220>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact caa

act at cagga

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac

tgccatctcg

catggttgtg

Sequence

ttgetgettc
aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact
gttctitact

gagggttgtg

Page 52

Sequence:

cccaggt cct
cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gat gacaa

ggtgtcgcetg

Synt hetic

cct gggcggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caagggct at
gaact ccact
t aaggcat gc
ctccaatgtc

a

1020
1080
1140
1191

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1191
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<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 81
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aat catgcca
t gt gt cccga
gt att aaaga
<210> 82

<211> 1191
<212> DNA
<213>
<220>

<221>
<223>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact caa

aat at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 82
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc

agggcagcca

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc

gccgagccaa

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

catggttgtg

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc

Sequence:

SEQUENCE LI STI NG

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact
gttctgtact

agaggttgtg

Sequence:

cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgctcc
ctgat cat ct
ctaagattcc
tt gacgagaa
ggtgtcgcetg

gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caaggggt at
gaact ccact
t aaggcat gc
ttccaatgtt

a

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg

agcttccacc
Page 53

cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca

at gaagaatc

gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1191

60
120
180
240
300
360
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ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ctgtatgtga
gctgccaatt
aat catgcca
t gt gt cccga
attctgaaaa
<210> 83

<211> 1194
<212> DNA
<213>
<220>

<221>
<223>

Artificia

cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
gtttccaaga
actgccacgg
ttgttcagac
cagaact aaa

aat acaggaa

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 83
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g

aggccattgce

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt

aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
t gat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cctgggat gg
agaat gccct
gttggtcaac
tgccatctcg

tatggttgta

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat

agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
caggact gga
tttcctetgg
tctgttaact
gttctitact

agagcttgtg

Sequence:

SEQUENCE LI STI NG

ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
tcattgcacc
ctgat cat ct
ctaagattcc

tt gat gacaa

ggtgtcgcetg

ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacacgag
caagggct at
gaact ccact
t aaggcat gc
ctccaatgtc

a

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg

caccaagatg

ggaaaagggc
Page 54

cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg

atcctctcca

gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a

caaaagagaa

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1191

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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aaacgt caag
ttgtacgtgg
cacgcctttt
aaccacgcga
tgctgtgege
gttgtattaa
<210> 84

<211> 1191
<212> DNA
<213>
<220>

<221>
<223>

Artificia

ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac
cgacagaact

agaaat at ca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 84
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaacat gcca
t gt gt cccga
gt att aaaga

<210> 85
<211> 1191

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact cag

act at cagga

acagcggaaa
cgt ggggt gg
agaat gctcc
cttggttcac

caatgctatc

ggacat ggtt

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

catggttgtg

SEQUENCE LI STI NG

cgccttaagt ccagcetgtaa gagacaccct

aatgactgga ttattgctcc caaggggt at

ttcccactca acgcacacat gaatgcaacc

cttatgaacc ccgagtatgt ccccaaaccg

tcggttctgt actttgacga gaattccaat

gt gagaggtt gtgggtgtcg ctga

Sequence:

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

gagggttgtg

Page 55

cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
ctgat cat ct
ctaagattcc
tt gacgagaa
ggtgtcgcta

gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaact ccact
t aaggcat gc
t gaaaaggtt

g
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<212> DNA

<213> Artificia

<220>

<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 85
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ctaccagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
actcatgcca
t gt gt cccga
gt att aaaga
<210> 86

<211> 1191
<212> DNA
<213>
<220>

<221>
<223>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact cag

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 86

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

catggttgtg

Sequence

at ggt ggccg ggacccgetg tcttctageg

gcggetggece tcgttceccgga getgggecge

ccctcatcce agecctctga cgaggtcectg

ttcggcct ga aacagagacc cacccccagce

Sequence:

SEQUENCE LI STI NG

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

gagggttgtg

Sequence:

cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggt t ggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
ctgat cat ct
ctaagattcc
tt gacgagaa
ggtgtcgcta

gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaact ccact
t aaggcat gc
t gaaaaggtt

g

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg cggcggcegtc gtcgggecge
agcgagttcg agttgcgget gctcagcatg

agggacgccg tggtgccccce ctacatgceta
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gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgccaatt
aat catgcca

t gt gt cccga

gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac

cagaact cag

aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

SEQUENCE LI STI NG

ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gacgagaa

ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccgggcet at
gaact ccact
t aaggcat gc
t gaaaaggtt

gt attaaaga actatcagga catggttgtg gagggtigtg ggtgtcgetg a
<210> 87
<211> 1191
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 87
at ggt ggccg ggacccgetg tcttctageg ttgetgettc cccaggtect cctgggegge
gcggetggec tcegttccecgga getgggecge aggaagttcg cggeggegtc gtcgggecge
ccctcatccce agecctctga cgaggtcecctg agegagttcg agttgegget getcageatg
ttcggcct ga aacagagacc cacccccagce agggacgecg tggtgecccc ctacatgceta

gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt

cacgccaacc

gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc

gggaaagttt
at ggattcgt

aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc

ggt ggaagtg

ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga

gcccacttgg
Page 57

ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac

aggagaaaca

ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
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aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgccaatt
aat catgcca

t gt gt cccga

tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac

cagaact cag

caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

SEQUENCE LI STI NG

aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gacgagaa

gt cacagat a
caaaagagaa
gagacaccct
caggggct at
gaact ccact
t aaggcat gc
t gaaaaggtt

gt attaaaga actatcagga catggttgtg gagggtigtg ggtgtcgetg a
<210> 88
<211> 1191
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 88
at ggt ggccg ggacccgetg tcttctageg ttgetgettc cccaggtect cctgggegge
gcggetggec tcegttccecgga getgggecge aggaagttcg cggeggegtc gtcgggecge
ccctcatccce agecctctga cgaggtcecctg agegagttcg agttgegget getcageatg
ttcggcct ga aacagagacc cacccccagce agggacgecg tggtgecccc ctacatgceta

gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgccaatt
aaacat gcca
t gt gt cccga

gt att aaaga

gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact cag

act at cagga

aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

catggttgtg

ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

gagggttgtg
Page 58

ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc
tt gacgagaa
ggtgtcgcetg

ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caagggct at
gaact ccact
t aaggcat gc
t gaaaaggtt

a

780
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<210> 89

<211> 1191
<212> DNA
<213>

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 89
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgccaatt
actcatgcca
t gt gt cccga
gt att aaaga
<210> 90

<211> 1194
<212> DNA
<213>
<220>

<221>
<223>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact cag

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 90

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

catggttgtg

Sequence

ttgetgettc
aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

gagggttgtg

Sequence:

Sequence:

SEQUENCE LI STI NG

cccaggt cct
cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc
tt gacgagaa
ggtgtcgcetg

Synt hetic

cctgggeggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caagggct at
gaact ccact
t aaggcat gc
t gaaaaggtt

a

Synt hetic

at ggt ggccg ggacccgetg tcttctageg ttgetgettc cccaggtect cctgggegge

gcggetggec tcegttccecgga getgggecge aggaagttcg cggeggegtc gtcgggecge
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ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ctaccagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaccacgcga
tgctgtgtcce
gttgtattaa
<210> 91

<211> 1194
<212> DNA
<213>
<220>

<221>
<223>

Artificia

agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
tt gt gcagac
cgacagaact

agaact at ca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 91
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca

acagccaact

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt

cgaaattccc

cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
cttggttcac

cagtgctatc

ggacat ggtt

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga

cgt gaccaga

agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttccactca
cttatgaacc
t cgat gct gt
gt ggagggt t

Sequence:

SEQUENCE LI STI NG

agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
acgcacacat
cct ct aagat

accttgacga

gtgggtgtcg

gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaat gcaacc
tcct aaggca
gaat gaaaag

ctga

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt

cttttggaca
Page 60

cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat

ccaggttggt

gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca

gaat cagaat
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gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaacacgcta
tgctgtgtcce
gttgtattaa
<210>
<211>

<212>
<213>

92
1194
DNA

<220>
<221>
<223>

Artificia

gggaaagttt
at ggattcgt

tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
act gcaaggg
tcgt gcagac
cgacagaact

agaact at ca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 92
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt

aagcat gcaa

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccgtgg

ttatccaggc

t gat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
cggetgcettc
cct ggt gcat

cagtgctatc

ggacat ggtt

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
tgtttgtaac

cttggtccac

SEQUENCE LI STI NG

cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcececttgg
ctcaagttcc
t cgat gct gt
gt ggagggt t

ttgetgettc
aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
taccccctgg

ctcaagaatt
Page 61

Sequence:

t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
ct gacgat gt
ccacaaaggt

accttgacga

gtgggtgtcg

cccaggt cct
cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
cagagcat ct

cccagaaagc

t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gacgccgacg
gggcaaggcc
gaat gaaaag

ctag

Synt hetic

cctgggeggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
cacacccaca

ttccaaagcc

660
720
780
840
900
960
1020
1080
1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



2017200239 13 Jan 2017

SEQUENCE LI STI NG

tgctgtgtcc cgacagaact cagtgctatc tcgatgetgt accttgacga gaat gaaaag

gttgtattaa agaactatca ggacatggtt gtggagggtt gtgggtgtcg ctag

<210> 93

<211> 1194
<212> DNA
<213>

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 93
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaacacgcga
tgctgtgege
gttgtattaa
<210> 94

<211> 1194
<212> DNA
<213>
<220>

<221>
<223>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac
cgacagaact

agaact at ca

source
/note="Description of Artificia

pol ynucl eoti de"

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gctcc
cttggttcac

cagtgctatc

ggacat ggtt

Sequence

Sequence:

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca
cttatgaacc
t cgat gct gt
gt ggagggt t

Page 62

Sequence:

cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
acgcacacat
ccgagt at gt
accttgacga

gtgggtgtcg

gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaat gcaacc
ccccaaaccg
gaat gaaaag

ctga

Synt hetic

1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1194
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<400> 94
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg

cacgcctttt

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga

actgcgat gg

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg

agaat gctcc

ttgetgettc
aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga

ttcccactca

SEQUENCE LI STI NG

cccaggt cct
cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce

acgcacacat

cctgggeggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct

cccggggt at

gaat gcaacc

acccacgcga ttgtgcagac cttggttcac cttatgaacc ccgagtatgt ccccaaaccg
tgctgtgcge cgacagaact cagtgctatc tcgatgetgt accttgacga gaat gaaaag
gttgtattaa agaactatca ggacatggtt gtggagggtt gtgggtgtcg ctga

<210> 95

<211> 1191

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

pol ynucl eoti de"

<400> 95
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca

ct accagaaa

acggaggagt

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa

ttatcacctc

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg

agcagagct t

ttgetgettc
aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct

caggttttcc
Page 63

cccaggt cct
cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag

gagaacagat

cct gggcggce
gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc

gcaagat gct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1194

60
120
180
240
300
360
420
480
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tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aat catgcca
t gt gt cccga
gt att aaaga
<210> 96

<211> 1194
<212> DNA
<213>
<220>

<221>
<223>

Artificia

at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact cag

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 96
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce

aaacgt caag

ttgtacgtgg

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa

acttcagtga

ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac
tgctatctcg

catggttgtg

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat

acagcggaaa

cgtggggt gg

attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact

atgctgtacc

gagggttgtg

Sequence:

SEQUENCE LI STI NG

at gaaat cat
ccaggt t ggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
ctgat cat ct
ctaagattcc
tt gacgagaa
ggtgtcgcta

aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cagggggt at
gaact ccact
t aaggcat gc
t gaaaaggtt

g

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt

aat gact gga
Page 64

cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa

ttgtggcetcce

gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa

gagacaccct

cccggggt at

540
600
660
720
780
840
900
960
1020
1080
1140
1191

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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cacgcctttt
aat cat gcag
tgctgtgtcce
gttgtattaa
<210> 97

<211> 1194
<212> DNA
<213>
<220>

<221>
<223>

Artificia

SEQUENCE LI STI NG

actgcgaggg gctgtgecgag ttcccattge getcccacct ggageccacg

tcat ccagac cctgatgaac tccatggacc ccgagtccac accacccacce

cgacagaact cagtgctatc tcgatgetgt accttgacga gaat gaaaag

agaact atca ggacatggtt gtggagggtt gtgggtgtcg ctag

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 97
at ggt ggeccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ctaccagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg

cacgcctttt

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga

actgcgat gg

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg

agaat gctcc

aaccacgcga ttgtgcagac cttggttcac
tgct gt gcge cgacagaact cagtgctatce
gttgtattaa agaactatca ggacatggtt
<210> 98

<211> 1191

<212> DNA

<213> Artificial Sequence

<220>

ttgetgettc
aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca
cttatgaacc
t cgat gct gt
gt ggagggt t

Page 65

Sequence:

cccaggt cct
cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggt t ggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
acgcacacat
ccgagt at gt
accttgacga

gtgggtgtcg

Synt hetic

cct gggcggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cagggggt at
gaat gcaacc
ccccaaaccg
gaat gaaaag

ctga

1020
1080
1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1194
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<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 98
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgectttt
aat catgcca

t gt gt cccga

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac

cagaact caa

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac

tgccatctcg

Sequence:

SEQUENCE LI STI NG

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact
gttctitact

cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gat gacaa

gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccgggcet at
gaact ccact
t aaggcat gc

ctccaatgtc

attttaaaga actatcagga catggttgtg gagggttgtg ggtgtcgetg a
<210> 99
<211> 1191
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 99
at ggt ggccg ggacccgetg tcttctageg ttgetgettc cccaggtect cctgggegge
gcggetggec tcegttccecgga getgggecge aggaagttcg cggeggegtc gtcgggecge
ccctcatccce agecctctga cgaggtcecctg agegagttcg agttgegget getcageatg
ttcggcct ga aacagagacc cacccccagce agggacgecg tggtgecccc ctacatgceta

gacctgtatc

agggcagcca

gcaggcactc

gccgagccaa

aggt cagccg
cactgtgcgc

ggct cacccg

agcttccacc
Page 66

ccccagacca

at gaagaatc

ccggtt ggag
tttggaagaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1191

60
120
180
240
300
360
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ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgectttt
aat catgcca
t gt gt cccga
attttaaaga
<210>
<211>

<212>
<213>

100
1191
DNA

<220>
<221>
<223>

Artificia

cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact caa

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 100
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g

aggccattgce

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt

aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac

tgccatctcg

catggttgtg

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat

agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact
gttctitact

gagggttgtg

Sequence:

SEQUENCE LI STI NG

ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gat gacaa

ggtgtcgcetg

ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caggggct at
gaact ccact
t aaggcat gc
ctccaatgtc

a

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg

caccaagatg

ggaaaagggc
Page 67

cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg

atcctctcca

gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a

caaaagagaa

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1191

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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aaacgt caag
ttgtacgtgg
gctgectttt
aaacat gcca
t gt gt cccga
attttaaaga
<210>
<211>

<212>
<213>

101
1191
DNA

<220>
<221>
<223>

Artificia

ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact caa

act at cagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 101
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
gctgectttt
actcatgcca
t gt gt cccga
attttaaaga

<210> 102
<211> 1194

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgccacgg
ttgttcagac
cagaact caa

act at cagga

acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac

tgccatctcg

catggttgtg

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gccct
gttggtcaac

tgccatctcg

catggttgtg

cgccttaagt
aat gact gga
tttcctetgg
tctgttaact
gttctitact

SEQUENCE LI STI NG

ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gat gacaa

gagacaccct
caagggct at
gaact ccact
t aaggcat gc

ctccaatgtc

gagggttgtg ggtgtcgctg a

Sequence:

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
tttcctetgg
tctgttaact
gttctitact

gagggttgtg

Page 68

cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgcacc
ctgat cat ct
ctaagattcc

tt gat gacaa

ggtgtcgcetg

gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caagggct at
gaact ccact
t aaggcat gc
ctccaatgtc

a

900
960
1020
1080
1140
1191

60
120
180
240
300
360
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1140
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<212> DNA

<213> Artificia

<220>

<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 102
atggtggctg

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
gccgecttcet
aaccacgcca
tgttgcgecce
gt gat cct ga
<210>
<211>

<212>
<213>

103
1194
DNA

<220>
<221>
<223>

Artificia

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga
act gcgacgg
tcgt gcagac
ccaccgagct

agaact acca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 103

Sequence

tctgctggec
gct gggcaga
cgaggtgcetg
caccccttct
cggccagcect
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccaccgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtccectg
cggccacgat
gcagcggaag
cgtgggct gg
cgagtgctcc
cctggtgcac

gaacgccatc

ggacatggtg

Sequence

ctgectgetge
agaaagttcg
tccgagttcg
agggacgccg
ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct
ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcc
cggct gaagt
aacgact gga
ttccccectga
ct gat gaacc
tccgt get gt
gt cgaaggct

Sequence:

Sequence:

SEQUENCE LI STI NG

cccaggt get
ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat
cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgecaa
tcattgcccce
acgcccacat
ccgagt acgt
acttcgacga

gcggctgtag

Synt hetic

gctgggcgga
ctctggecgg
gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
at ccat cccc
gcaggacgcce
caagcccgcece
gaaccagaac
cgcccagggce
gggegtgtcc
gtcccagatc
caagagagag
gcggcacccce
caagggct ac
gaacgccacc
gcccaagcect
caact ccaac

at ga

Synt hetic

at ggtggctg gcaccagatg tctgctggec ctgetgetge cccaggtget gctgggegga

gctgctggac tggtgeccga getgggecaga agaaagttcg ccgetgectc ctcetggecgg

ccttccagec agecttccga cgaggtgetg tccgagttcg agetgegget getgtcecatg

ttcggcct ga agcageggec caccccttct agggacgecg tggtgecccec ctacatgetg

Page 69

60
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60
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240
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gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
sncgcectt yt
aaccacgcca
tgttgcgecce
gt gat cct ga
<210>
<211>

<212>
<213>

104
1194
DNA

<220>
<221>
<223>

Artificia

ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga
act gcgacgg
tcgt gcagac
ccaccgagct

agaact acca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 104
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt

cacgccaacc

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc

gggaaagttt
at ggattcgt

cggccagcect
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccaccgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtccectg
cggccacgat
gcagcggaag
cgtgggct gg
cgagtgctcc
cct ggt gcac

gaacgccatc

ggacatggtg

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc

ggt ggaagtg

ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct
ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcc
cggct gaagt
aacgact gga
ttccccectga
ct gat gaacc
tccgt get gt
gt cgaaggct

ttgetgettc
aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga

gcccacttgg
Page 70

Sequence:

SEQUENCE LI STI NG

cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat
cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgecaa
tyrtkgeycce
acgcccacat
ccgagt acgt
acttcgacga

gcggctgtag

cccaggt cct
cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac

aggagaaaca

cagact ggaa
cct ggaagaa
at ccat cccc
gcaggacgcce
caagcccgcece
gaaccagaac
cgcccagggce
gggegtgtcc
gtcccagatc
caagagagag
gcggcacccce
caggggst ay
gaacgccacc
gcccaagcect
caact ccaac

at ga

Synt hetic

cctgggeggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1194

60
120
180
240
300
360
420
480
540
600
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720
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aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaccacgcga
tgctgtgege
gttgtattaa
<210>
<211>

<212>
<213>

105
1194
DNA

<220>
<221>
<223>

Artificia

tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac
cgacagaact

agaaat at ca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 105
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaccacgcga
tgctgtgege
gttgtattaa

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac
cgacagaact

agaaat at ca

caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gctcc
cttggttcac

caatgctatc

ggacat ggtt

Sequence

tcttctageg
gctgggecge
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gctcc
cttggttcac

caatgctatc

ggacat ggtt

SEQUENCE LI STI NG

caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca
cttatgaacc

tcggttctgt
gt gagaggtt

Sequence:

aacacagctg
atcctctcca
ccagct gt aa
ttattgctcc
acgcacacat
ccgagt at gt
actttgacga

gtgggtgtcg

gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaat gcaacc
ccccaaaccg
gaatt ccaat

ctga

Synt hetic

ttgetgettc cccaggtcecct cctgggegge

aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca
cttatgaacc

tcggttctgt

gt gagaggtt
Page 71

cggcggcegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
t gcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgctcc
acgcacacat
ccgagt at gt
actttgacga

gtgggtgtcg

gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cagggggt at
gaat gcaacc
ccccaaaccg
gaatt ccaat

ctga

780
840
900
960
1020
1080
1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1194
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<210>
<211>
<212>
<213>

106
1194
DNA

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 106
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg

cacgcctttt

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga

actgcgat gg

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg

agaat gctcc

ttgetgettc
aggaagttcg
agcgagttcg
agggacgcecg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga

ttcccactca

Sequence:

SEQUENCE LI STI NG

cccaggt cct
cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgctcc

acgcacacat

Synt hetic

cctgggeggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caaggggt at

gaat gcaacc

aaacacgcga ttgtgcagac cttggttcac cttatgaacc ccgagtatgt ccccaaaccg
tgct gt gcge cgacagaact caatgctatc tcggttctgt actttgacga gaattccaat
gttgtattaa agaaatatca ggacatggtt gtgagaggtt gtgggtgtcg ctga

<210> 107

<211> 1194

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

pol ynucl eoti de"

<400> 107

at ggt ggccg ggacccgetg tcttctageg ttgetgettc cccaggtect cctgggegge

gcggetggec tcegttccecgga getgggecge aggaagttcg cggeggegtc gtcgggecge

Page 72
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ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ctaccagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
acccacgcga
tgctgtgege
gttgtattaa
<210>
<211>

<212>
<213>

108
1191
DNA

<220>
<221>
<223>

Artificia

agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac
cgacagaact

agaaat at ca

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 108
at ggt ggct g

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca

accgccaact

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt

ccaagttccc

cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gctcc
cttggttcac

caatgctatc

ggacat ggtt

Sequence

tctgctggcece
gct gggcaga
cgaggtgctg
caccccttct
cggacagcct
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccat cgg

cgtgacccgg

agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca
cttatgaacc

tcggttctgt
gt gagaggtt

Sequence:

SEQUENCE LI STI NG

agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttattgctcc
acgcacacat
ccgagt at gt
actttgacga

gtgggtgtcg

gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
caaggggt at
gaat gcaacc
ccccaaaccg
gaatt ccaat

ctga

Synt hetic

ctgctgetge cccaggtget gcetgggegga

agaaagttcg
tccgagttcg
agggacgcecg
ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct

ct gct ggaca
Page 73

ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat

cccggcet ggt

ctctggecgg
gctgtccatg

ctacatgctg
cagact ggaa
cct ggaagaa
ctccatcccc
gcaggacgcce
caagcccgcece

gaaccagaac

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1194

60
120
180
240
300
360
420
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600
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gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
gaggcct acg
aaccacgcca
t gcgt gccca
gt gct gaaga
<210>
<211>

<212>
<213>

109
1176
DNA

<220>
<221>
<223>

Artificia

gggagtcctt
acggctttgt

tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga
agt gccacgg
tcgt gcagac
ccgagctgtc

act accagga

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 109
atggtggctg

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
cacggcgagt

cagaccctgg

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga
gccctttccce

t gaact ccgt

cgacgt gacc
ggt ggaagt g
tcggtccectg
cggccacgat
gcagcggaag
cgtgggct gg
cgagt gccct
cctggt gaac

cgccatctcce

catggtggtc

Sequence

tctgctggcece
gct gggcaga
cgaggtgctg
caccccttct
cggacagcct
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccat cgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtcectg
cggccacgat
gcagcggaag
cgtgggct gg
cctggccgac

gaacagcaag

SEQUENCE LI STI NG

cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcc
cggct gaagt
aacgact gga
ttcececetgg
t ccgt gaaca

atgctgtacc

gaaggct gcg

ctgectgetge
agaaagttcg
tccgagttcg
agggacgcecg
ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct
ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcec
cggct gaagt
aacgact gga
cacct gaact

at ccccaagg

Page 74

Sequence:

t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgecaa
tcattgcccce
ccgaccacct
gcaagat ccc
t ggacgagaa
gctgtcggtg

cccaggt get
ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat
cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgecaa
tcgt ggcccce
ccaccaacca

cctgetgegt

cgcccagggce
gggegtgtcc
gtcccagatc
caagagagag
gcggcacccce
caaagagt ac
gaact ccacc
caaggcctgc
cgagaaggt g

a

Synt hetic

gctgggcgga
ctctggecgg
gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
ctccatcccc
gcaggacgcce
caagcccgcece
gaaccagaac
cgcccagggce
gggegt gt cc
gtcccagatc
caagagagag
gcggcacccce
tccecggcet ac
cgccatcgtg

gcccaccgag

660
720
780
840
900
960
1020
1080
1140
1191

60
120
180
240
300
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420
480
540
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720
780
840
900
960

1020
1080
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SEQUENCE LI STI NG

ctgtccccca tcetcecgtget gtacaaggac gacatgggecg tgcecccaccct gaagaactac

caggacat gg tggtcgaagg ctgcggetgt cggtga

<210>
<211>
<212>
<213>

110
1194
DNA
<220>

<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 110
atggtggctg

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
cacgccttct
aaccacgcca
tgctgcgecce
cccaccctga
<210>
<211>

<212>
<213>

111
1191
DNA
<220>

<221>
<223>

Artificia

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga
act gcgacgg
tcgt gcagac
ccaccgagct

agaact acca

source
/note="Description of Artificia

pol ynucl eoti de"

Sequence

tctgctggcece
gctgggcaga
cgaggtgctg
caccccttct
cggacagcct
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccat cgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtcectg
cggccacgat
gcagcggaag
cgtgggct gg
cgagtgctcc
cctggtgcac

gtcccccatc

ggacatggtg

Sequence

ctgectgetge
agaaagttcg
tccgagttcg
agggacgccg
ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct
ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcec
cggct gaagt
aacgact gga
ttccccectga
ct gat gaacc
tccgt get gt
gt cgaaggct

Page 75

Sequence:

Sequence:

cccaggt get
ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat
cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgecaa
tcgt ggcccce
acgcccacat
ccgagt acgt
acaaggacga

gcggetgtcg

Synt hetic

gctgggcgga
ctctggecgg
gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
ctccatcccc
gcaggacgcce
caagcccgcece
gaaccagaac
cgcccagggce
gggegt gt cc
gtcccagatc
caagagagag
gcggcacccce
tccecggcet ac
gaacgccacc
gcccaagcecce
cat gggcgtg
gtga

Synt hetic

1140
1176

60
120
180
240
300
360
420
480
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600
660
720
780
840
900
960

1020
1080
1140
1194
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<400> 111
atggtggctg

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
gaggcct acg

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga

agt gccacgg

tctgctggcece
gct gggcaga
cgaggtgctg
caccccttct
cggacagcct
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccat cgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtccectg
cggccacgat
gcagcggaag
cgtgggct gg
cgagt gccct

ctgectgetge
agaaagttcg
tccgagttcg
agggacgcecg
ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct
ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcc
cggct gaagt
aacgact gga

ttcececetgg

SEQUENCE LI STI NG

cccaggt get
ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat
cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgecaa
tcat cgcccce

ccgaccacct

gctgggcgga
ctctggecgg
gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
ctccatcccc
gcaggacgcce
caagcccgcece
gaaccagaac
cgcccagggce
gggegt gt cc
gtcccagatc
caagagagag
gcggcacccce
t aaggagt ac

gaact ccacc

aaccacgcca tcgtgcagac cctggtgaac tccgtgaaca gcaagatccc caaggectge
tgcgtgccca ccgagetgtc ccccatctcce gtgetgtaca aggacgacat gggegtgecce
accctgaaga actaccagga catggtggtc gaaggctgeg getgteggtg a

<210> 112

<211> 1194

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

pol ynucl eoti de"

<400> 112
atggtggctg

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga

accgaagagt

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa

tcatcacctc

tctgctggcece
gctgggcaga
cgaggtgctg
caccccttct
cggacagcct
caccgt gcgg
gaccacccgg

cgccgagcetg

ctgectgetge
agaaagttcg
tccgagttcg
agggacgccg
ggatctcctg
tctttccacc
cggttetttt

caggtgttcc
Page 76

cccaggt get
ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc

gcgagcagat

gctgggcgga
ctctggecgg
gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
ctccatcccc

gcaggacgcc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1191

60
120
180
240
300
360
420
480
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ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgcgggt ga
gaggcct acg

actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttcgagga
agt gccacgg

ccaccat cgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtccectg
cggccacgat
gcagcggaag
tat cggetgg
cgagt gccct

SEQUENCE LI STI NG

at caacat ct acgagat cat caagcccgcece

ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcc
cggct gaagt
gactcctgga

ttcececetgg

cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgeca
tcat cgcccce

ccgaccacct

gaaccagaac
cgcccagggce
gggegtgtcc
gtcccagatc
caagagagag
gaaaacctcc
t aaggagt ac

gaact ccacc

aaccacgcca tcgtgcagac cctggtgaac tccgtgaaca gcaagatccc caaggectge
tgcgtgccca ccaagetgtc ccccatctcce gtgetgtaca aggacgacat gggegtgecce
accctgaagt accactacga gggcatgtcc gtcgeccgagt gecggetgtcg gtga
<210> 113
<211> 1197
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 113
at ggtggctg gcaccagatg tctgctggec ctgetgetge cccaggtget gctgggegga
gctgctggac tggtgeccga getgggecaga agaaagttcg ccgetgectc ctcetggecgg

ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgcgggtga

agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa

acttcgagga

cgaggtgctg
caccccttct
cggacagcct
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccat cgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtccectg
cggccacgat
gcagcggaag
tat cggetgg

tccgagttcg
agggacgcecg
ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct
ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcc
cggct gaagt

gactcctgga
Page 77

agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat
cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgeca

tcat cgcccce

gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
ctccatcccc
gcaggacgcce
caagcccgcece
gaaccagaac
cgcccagggce
gggegt gt cc
gtcccagatc
caagagagag
gaaaacctcc

t aaggagt ac

540
600
660
720
780
840
900
960
1020
1080
1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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SEQUENCE LI STI NG

gaggcct acg agtgcgacgg cgagtgetcc ttcceccctga acgcecccacat gaacgccacce

aaccacgcca tcgtgcagac cctggtgcac ctgatgaacc ccgagtacgt gcccaagcecce

tgctgegtcc ccaccaaget gtcccccatc tcecegtgetgt acaaggacga catgggegtg

cccaccctga agtaccacta cgagggecatg tccgtcecgecg agtgeggetg tcggtga

<210>
<211>
<212>
<213>

114
1308
DNA

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 114
atgtgtcctg

cagggcaagc
ctgggagt gc
aacgt gaagg
acccgggt gg
t ccaccaccc
accgccaccg
cggcacgagc
gacccctccce
gcct gggact
ggct gggaga
aagt ccaaga
gacatctccg
cactcctccg
gaatccgtcc
gaagaggaca
gccaagcaca
aacttcgagg
gagt gcaagg
at cgt gcaga
cccaccaagce
aagt accact

<210> 115
<211> 1329

gcgctctgtg
ctctgcagtc
ct ggcggegg
tggacttcct
aaccccccca
ccgcctccaa
aggacttccc
agat caccag
acgacct gaa
ccgctaccga
cact ggaagt
acaagct gga
tgccecctgg
gcaccaaaga
t gaagaagct
ccgacggceca
agcagcggaa
acatcggctg
gcggcetgett
ccctggtgea
tgtcccccat

acgagggcat

Sequence

ggt ggcectg
ct ggggcaga
act gcccgag
gcggtccectg
gtacatgatc
cat cgt gcgg
atttcagaag
agccgagcetg
gggctccgtg
gacaaagacc
gtcctcecgece
agt gaccgtg
ctcccggaac
gacacggctg
gt ccaaggac
cgt ggcagct
gcggct gaag
ggacagct gg
cttcccectg
cctgaagttc
cagcgtgcetg
gt ccgt ggcce

cctctgcetgt
ggctccgetg
cacaccttca
aacctgtccg
gacct gt aca
tccttcagcea
cacatcctgc
cggct gt acg
gtgatctacg
ttcctggtgt
gt gaagagat
gaat cccacc
ctgcccttct
gaact gagag
ggctccaccg
ggctctaccc
tccagctgcce
atcattgccc
gccgacgacg
cccaccaaag

t acaaggacg

gagt gt ggct

Page 78

Sequence:

ctctgctgge
gcggcaat gc
acct gaagat
gcgtgcccag
accggt acac
t ggaagat gc
tgttcaacat
tgtcctgceca
acgt gct gga
cccaggat at
gggt gcgatc
ggaagggctg
tcgtggtgtt
agatgatctc
aggcecggcega
t ggccagacg
agaaaacctc
ccaaagagt a
t gacccccac

t gggcaaggc
acat gggcgt

gccggt ga

Synt hetic

cggcagcectg
t cacagccct
gttcctggaa
ccaggacaag
ct ccgacaag
catctccatt
ctccatcccc
gaaccacgtg
cggcaccgac
ccaggacgag
cgact ccacc
cgacaccctg
ct ccaacgac
ccacgagcag
gtcctctcac
gaagcggcag
cctgagagtg
cgaggcct ac
caagcacgcc
ctgectgegtg

gccaaccctg

1020
1080
1140
1197

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1308
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<212> DNA

<213> Artificia

<220>

<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 115
atgtgtcctg

cagggcaagc
ctgggagt gc
aacgt gaagg
acccgggt gg
t ccaccaccc
accgccaccg
cggcacgagc
gacccctccce
gcct gggact
ggct gggaga
aagt ccaaga
gacatctccg
cactcctccg
gaatccgtcc
gaagaggaca
gccaagcaca
cagaaaacct
cccaaagagt
gt gaccccca
gt gggcaagg
gacat gggcg
t gccggt ga
<210>
<211>

<212>
<213>

116
1329
DNA

<220>
<221>
<223>

Artificia

gcgctctgtg
ctctgcagtc
ct ggcggegg
tggacttcct
aaccccccca
ccgcctccaa
aggacttccc
agat caccag
acgacct gaa
ccgctaccga
cact ggaagt
acaagct gga
tgccecctgg
gcaccaaaga
t gaagaagct
ccgacggceca
agcagcggaa
ccct gagagt
acgaggcct a
ccaagcacgc
cctgetgegt

tgccaaccct

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 116

Sequence

ggt ggcectg
ct ggggcaga
act gcccgag
gcggtccectg
gtacatgatc
cat cgt gcgg
atttcagaag
agccgagcetg
gggctccgtg
gacaaagacc
gtcctcecgece
agt gaccgtg
ctcccggaac
gacacggctg
gt ccaaggac
cgt ggcagct
gcggct gaag
gaacttcgag
cgagt gcaag
cat cgtgcag
gcccaccaag

gaagt accac

Sequence

cctctgcetgt
ggctccgetg
cacaccttca
aacctgtccg
gacct gt aca
tccttcagcea
cacatcctgc
cggct gt acg
gtgatctacg
ttcctggtgt
gt gaagagat
gaat cccacc
ctgcccttct
gaact gagag
ggctccaccg
ggctctaccc
tccagctccg
gacat cggct
ggcggcet gect
accctggtgc
ctgtccccca

t acgagggca

Sequence:

Sequence:

SEQUENCE LI STI NG

ctctgctgge
gcggcaat gc
acct gaagat
gcgtgcccag
accggt acac
t ggaagat gc
tgttcaacat
tgtcctgceca
acgt gct gga
cccaggat at
gggt gcgatc
ggaagggctg
tcgtggtgtt
agatgatctc
aggcecggcega
t ggccagacg
ct ggcgcagg
gggacagctg
tcttccecct
acctgaagtt
t cagcgt get
tgtccgtggce

Synt hetic

cggcagcectg
t cacagccct
gttcctggaa
ccaggacaag
ct ccgacaag
catctccatt
ctccatcccc
gaaccacgtg
cggcaccgac
ccaggacgag
cgact ccacc
cgacaccctg
ct ccaacgac
ccacgagcag
gtcctctcac
gaagcggcag
ctcccactgc
gatcattgcc
ggccgacgac
ccccaccaaa

gt acaaggac

cgagtgtggce

Synt hetic

atgtgtcctg gecgetetgtg ggtggecctg cctetgetgt ctcetgetgge cggecagectg

Page 79

60
120
180
240
300
360
420
480
540
600
660
720
780
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900
960

1020
1080
1140
1200
1260
1320
1329

60
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cagggcaagc
ct gggagt gc
aacgt gaagg
acccggot gg
t ccaccaccc
accgccaccg
cggcacgagc
gacccctccce
gcct gggact
ggct gggaga
aagt ccaaga
gacatctccg
cactcctccg
gaatccgtcc
gaagaggaca
gccaagcaca
cagaaaacct
cccaaagagt

gt gaccccca

ctctgcagtc
ct ggcggegg
tggacttcct
aaccccccca
ccgcctccaa
aggacttccc
agat caccag
acgacct gaa
ccgctaccga
cact ggaagt
acaagct gga
tgccecctgg
gcaccaaaga
t gaagaagct
ccgacggceca
agcagcggaa
ccct gagagt
acgaggcct a

ccaagcacgc

ctggggcaga
act gcccgag
gcggtccectg
gtacatgatc
cat cgt gcgg
atttcagaag
agccgagcetg
gggctcecgtg
gacaaagacc
gtcctcecgece
agt gaccgtg
ctcccggaac
gacacggctg
gt ccaaggac
cgt ggcagct
gcggct gaag
gaacttcgag
cgagt gcaag
cat cgtgcag

ggctccgetg

cacaccttca
aacctgtccg
gacct gt aca
tccttcagcea
cacatcctgc
cggct gt acg
gtgatctacg
ttcctggtgt
gt gaagagat
gaat cccacc
ctgcccttct
gaact gagag
ggctccaccg
ggctctaccc
tccagctccg
gacat cggct
ggcggcet gect
accctggtge

SEQUENCE LI STI NG

gcggcaat gc
acct gaagat
gcgtgcccag
accggt acac
t ggaagat gc
tgttcaacat
tgtcctgceca
acgt gct gga
cccaggat at
gggtgcgatc
ggaagggctg
tcgtggtgtt
agatgatctc
aggccggega
t ggccagacg
ctggcgcagg
gggacagctg
tcttccecct

acctgaagtt

t cacagccct
gttcctggaa
ccaggacaag
ct ccgacaag
catctccatt
ctccatcccc
gaaccacgtg
cggcaccgac
ccaggacgag
cgact ccacc
cgacaccctg
ct ccaacgac
ccacgagcag
gtcctctcac
gaagcggcag
ctcccactgce
gatcattgcc
ggccgacgac

ccccaccaaa

gt gggcaagg cctgcectgegt gcccaccaag ctgtccccca tcagegtget gtacaaggac
gacat gggcg tgccaaccct gaagtaccac tacgagggca tgtccgtgge cgagtgtggce
tgcecggtga
<210> 117
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

pol ynucl eoti de"
<400> 117
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct

cagccgcagce

t gt cggt gct

ccceggeget

ggggct cccg

ccggcageag

caccggccce

gaggagcagce
Page 80

ggcccctgea

agcagcagca

cggcctccaa

gcagct gcct

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1329

60
120
180
240
300
360
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cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

act aagct aa

ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggetgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct

at gccatctc

gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggtgcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

ggttctttac

SEQUENCE LI STI NG

tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gt gacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gcagccat ga
gagtatgtcc
tttgatgaca

tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg

act ccaat gt

ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa
<210> 118
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 118
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagc
cgcggagagc

aacgccct gt

t gt cggt gct
ccceggeget
ccccetceegg

ccgccgacaa

ggggct cccg
ccggcagcag
gcgact gaag

cgacgaggac

caccggccce

gaggagcagc

tccgegeccce

ggggcgt cgg
Page 81

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag

cggcctccaa
gcagct gcct
ggatctgtac

gcagcagtcc

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
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t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

act aagct aa

aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct

at gccatctc

ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggt gcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

ggttctttac

cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gcacacct ga
gagtatgtcc
tttgatgaca

SEQUENCE LI STI NG

cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg

act ccaat gt

cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa
<210> 119
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 119
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcerccg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg

ccgct caacc

t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag

gcaagagcct

ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag

tctggccccce

caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce

ggat ct ggca
Page 82

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag

cgceccceggg

gcggceggege

cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac

gtccccactg

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
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accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

act aagct aa

aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttaactc

at gccatctc

cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggtccacgtg
ctctacccag
at t gaaaaca
ggactggatc
ccctcetggcet
tgttaacccc

ggttctttac

SEQUENCE LI STI NG

gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gat catctga
gagtatgtcc
tttgatgaca

t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
at aagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
act ccact aa
ccaaaccgtg

act ccaat gt

ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
tcatgccatt
ctgtgcgceca

cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa
<210> 120
<211> 15839
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 120
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce

ct ggt ggagt

t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc

acgacaagga

ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac

gttctcccct

caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca

cgt cagcgac
Page 83

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag

accacaaaga

cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720



2017200239 13 Jan 2017

aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt cacggag
gt gcagacct

aagct aaat g

agattcctga
tggggagttt
agcacagaga
gctggetgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgcccettt
tggttaactc

ccat ct cggt

gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagc
gggcagagac
ggtccacgtg
ctctacccag
at t gaaaaca
ggactggatc
tcctct ggcet
tgttaactct
tctttacttt

gt gacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gat catctga

aagattccta

SEQUENCE LI STI NG

cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
at aagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
act ccact aa

aggcatgctg

cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
tcatgccatt

t gt cccaact

gat gacaact ccaatgtcat tctgaaaaaa

tacaggaata tggttgtaag agcttgtgga tgccactaa
<210> 121
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 121
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc

gactgtgtta

t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga

agattcctga

tggggagt tt

ggggct cceg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g

t aaaaaccaa

caccggcccce
gaggagcagc
t ccgcgeccce
ggggcgt cgg
cgt cggcagc
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg

acttttctta
Page 84

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg

tcagcattta

cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag

tcaagtctta

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1539

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

act aagct aa

agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct

at gccatctc

ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggt gcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

ggttctttac

SEQUENCE LI STI NG

tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
gtggctcctc
gcacacat ga
gagtatgtcc
tttgatgaca

acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc
ggt cagectc
t ggcgegggt
agcat gagct
cggggt at ca
at gcaaccaa
ccaaaccgtg

act ccaat gt

agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
cgcctittac
ccacgcgatt
ctgtgcgceca

cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa
<210> 122
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 122
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc

t cagaagaag

t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga

gct gget gga

ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg

atttgacatc

caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gt gacggctg
acttttctta
tttttgttgg

acggccacta
Page 85

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt

gcaatctgtg

cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta

agt at gggcc
ggtt gt gact

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct
actgaactca
aaat acagga
<210>
<211>

<212>
<213>

123
1542
DNA

<220>
<221>
<223>

Artificia

acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct
gtgctatctc
at atggttgt

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 123
at gccgggge

t gct gcgggce
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a

ccccgagecg

t ggggcggag
cccegecget
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt

t cagct gagce
gggcagagac
ggt gcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

gatgctgtac

gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
gtggctcctc
gcacacat ga
gagtatgtcc
cttgacgaga

SEQUENCE LI STI NG

gggat ggagt
acaagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
cggggt at ca
at gcaaccaa
ccaaaccgtg

at gaaaaggt

aagagcttgt ggatgccact aa

Sequence

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac

ctgtgcet ggt
ttgcccgetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa

ggcccttacg
Page 86

Sequence:

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt

acaagcagcc

ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
cgcctittac
ccacgcgatt
ctgtgcgceca

t gt act gaaa

Synt hetic

gct gt gcagc
cgcecgecggg
gccgt cgecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac

cttcatggtg

1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
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gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

act aagct aa

aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct

at gccatctc

ggtgcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccactcgcece
t at gaacccc

ggttctttac

cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gat cacct ga
gagtatgtcc
tttgatgaca

SEQUENCE LI STI NG

ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg

act ccaat gt

cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa
<210> 124
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 124
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca

cgacaacaga

t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg

ggggct cceg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggt gcacgtg

ctctacccag

caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca

t cccaggacg
Page 87

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc

ggtcagcectc
t ggcgecgggt

cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce

ct ccagt gct

1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
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tcagattaca
tt ccaagacc
t gt gat ggag
gt gcagacct
act aagct aa
aaat acagga
<210>
<211>

<212>
<213>

125
1542
DNA

<220>
<221>
<223>

Artificia

acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct
at gccatctc

at atggttgt

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 125
at gccgggge

t gct gcgggce
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca

ttccaagacc

t ggggcggag
ccccgecgcet
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggetgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga

t gggat ggca

at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

ggttctttac

SEQUENCE LI STI NG

gcctgcaaga ggcat gaget gt at gt gagt

attgcaccca agggctatgc tgccaattac

gcacacat ga atgcaaccaa ccacgcgatt

gagtat gt cc ccaaaccgtg ctgtgcgcca

tttgatgaca actccaatgt cattctgaaa

aagagcttgt ggatgccact aa

Sequence

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggtgcacgtg
ctctacccag
at t gaaaaca

ggactggatc

ctgtgcet ggt
ttgccegetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gt gacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcct gcaaga

attgcaccca
Page 88

Sequence:

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc
ggtcagcectc
t ggcgegggt
ggcat gagct
agggct at gc

Synt hetic

gct gt gcagce
cgcecgecggg
gccgt cgecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt

tgccaattac

1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



2017200239 13 Jan 2017

SEQUENCE LI STI NG

t gt gat ggag aatgctcctt cccactcgecc gatcacctga at gcaaccaa ccacgcegatt

gt gcagacct tggttcacct tatgaacccc gagtatgtcc ccaaaccgtg ctgtgcgeca

act aagctaa atgccatctc ggttctttac tttgatgaca actccaatgt cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa

<210>
<211>
<212>
<213>

126
1542
DNA

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 126
at gccgggge

t gct gcgggce
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

t ggggcggag
cccegecget
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt

tggttaactc

Sequence

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggtccacgtg
ctctacccag
at t gaaaaca
ggactggatc
ccctcetggcet

tgttaacccc

ctgtgcet ggt
ttgcccgetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
t ccgcgeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcct gcaaga
attgcaccca
gat catctga

gagtatgtcc
Page 89

Sequence:

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
at aagcagcc
ggtcagcectc
t ggcgegggt
ggcat gagct
agggct at gc
act ccact aa

ccaaaccgtg

Synt hetic

gct gt gcagc
cgcecgecggg
gccgtcrcecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
tcatgccatt

ctgtgcgceca

1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440



2017200239 13 Jan 2017

SEQUENCE LI STI NG

act aagctaa atgccatctc ggttctttac tttgatgaca actccaatgt cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa

<210>
<211>
<212>
<213>

127
1542
DNA

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 127
at gccgggge

tgct gcgggc
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct
act aagct aa

aaat acagga

t ggggcggag
cccegecget
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct
at gccatctc

at atggttgt

Sequence

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cceg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggt gcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccactcgcece
t at gaacccc
ggttctttac
aagagcttgt

ctgtgcet ggt
ttgcccgetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gat cacct ga
gagtatgtcc
tttgatgaca

ggat gccact
Page 90

Sequence:

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg
act ccaat gt

aa

Synt hetic

gct gt gcagce
cgcecgecggg
gccgt cgecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1542



2017200239 13 Jan 2017

<210>
<211>
<212>
<213>

128
1542
DNA

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 128
at gccgggge

t gct gcgggce
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct
act aagct aa
aaat acagga

<210> 129
<211> 1542

t ggggcggag
cccegecget
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggetgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct
at gccatctc

at atggttgt

Sequence

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggtgcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccactcgcece
t at gaacccc
ggttctttac
aagagcttgt

ctgtgcet ggt
ttgcccgetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gt gacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcct gcaaga
attgcaccca
gat cacct ga
gagtatgtcc
tttgatgaca
ggat gccact

Page 91

Sequence:

SEQUENCE LI STI NG

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc
ggtcagcectc
t ggcgegggt
ggcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg
act ccaat gt

aa

Synt hetic

gct gt gcagce
cgccgecgyg
gccgt cgecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1542



2017200239 13 Jan 2017

<212> DNA

<213> Artificia

<220>

<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 129
at gccgggge

t gct gcgggce
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct
act aagct aa
aaat acagga
<210>
<211>

<212>
<213>

130
1539
DNA

<220>

Artificia

t ggggcggag
cccegecget
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct
at gccatctc

at atggttgt

Sequence

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggt gcacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc
ggttctttac
aagagcttgt

Sequence

ctgtgcet ggt
ttgcccgetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
t ccgcgeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcct gcaaga
attgcaccca
gcacacat ga
gagtatgtcc
tttgatgaca
ggat gccact

Page 92

Sequence:

SEQUENCE LI STI NG

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
acaagcagcc
ggtcagcectc
t ggcgegggt
ggcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg
act ccaat gt

aa

Synt hetic

gct gt gcagc
cgcecgecggg
gccgt cgecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1542



2017200239 13 Jan 2017

<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 130
at gccgggge

tgct gcgggc
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt cacggag
gt gcagacct
aagct aaat g
t acaggaat a
<210>
<211>

<212>
<213>

131
1287
DNA

<220>
<221>
<223>

Artificia

t ggggcggag
cccegecget
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgcccettt
tggttaactc

ccat ct cggt

tggttgtaag

source
/note="Description of Artificia

pol ynucl eoti de"

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cceg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggt ccacgtg
ctctacccag
at t gaaaaca
ggactggatc
tcctct ggcet
tgttaactct
tctttacttt

agcttgtgga

Sequence

ctgtgcet ggt
ttgcccgetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcct gcaaga
attgcaccca
gat catctga
aagattccta
gat gacaact

tgccactaa

Page 93

Sequence:

Sequence:

SEQUENCE LI STI NG

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
at aagcagcc
ggtcagcectc
t ggcgegggt
ggcat gagct
agggct at gc
act ccact aa
aggcatgctg

ccaat gt cat

Synt hetic

gct gt gcagce
cgcecgecggg
gccgt cgecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
tcatgccatt
t gt cccaact

t ct gaaaaaa

Synt hetic

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1539
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<400> 131
atgtgtcctg

cagggcaagc
ct gggagt gc
aacgt gaagg
acccgggt gg
t ccaccaccc
accgccaccg
cggcacgagc
gacccctccce
gcct gggact
ggct gggaga
aagt ccaaga
gacatctccg
cactcctccg

gaatccgtcc

gcgctctgtg
ctctgecagtc
ct ggcggegg
tggacttcct
aaccccccca
ccgcctccaa
aggacttccc
agat caccag
acgacct gaa
ccgctaccga
cact ggaagt
acaagct gga
tgccecctgg
gcaccaaaga

t gaagaagct

ggtggccctg
ct ggggcaga
act gcccgag
gcggtccectg
gtacatgatc
cat cgt gcgg
atttcagaag
agccgagcetg
gggctcecgtg
gacaaagacc
gtcctcecgece
agt gaccgtg
ctcccggaac
gacacggctg

gt ccaaggac

cctctgcetgt
ggctccgetg
cacaccttca
aacctgtccg
gacct gt aca
tccttcagcea
cacatcctgc
cggct gt acg
gtgatctacg
ttcctggtgt
gt gaagagat
gaat cccacc
ctgcccttct
gaact gagag

ggctccaccg

gaagaggaca cagacggcca cgtggcagcet ggctctaccce
gccggaget g getcccactg ccagaaaacc tccctgagag
t gggacagct ggatcattgc ccccaaagag tacgaggcect
cccttcececce tggecgacca cctgaactcc accaaccacg
aactccgtga actccaaaat ccccaaggcec tgctgegtge
agcgt gct gt acaaggacga cat gggcgtg ccaaccctga
tccgt ggecg agtgtggetg ccggtga

<210> 132

<211> 1290

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificia

pol ynucl eoti de"

<400> 132
atgtgtcctg

cagggcaagc
ctgggagt gc
aacgt gaagg
acccgggt gg

t ccaccacce

gcgctctgtg
ctctgcagtc
ct ggcggegg
tggacttcct
aaccccccca

ccgcctccaa

ggt ggcectg
ct ggggcaga
act gcccgag
gcggtccectg

gtacatgatc

cat cgt gcgg

Sequence:

SEQUENCE LI STI NG

ctctgctgge
gcggcaat gc
acct gaagat
gcgtgcccag
accggt acac
t ggaagat gc
tgttcaacat
tgtcctgceca
acgt gct gga
cccaggat at
gggt gcgatc
ggaagggctg
tcgtggtgtt
agatgatctc
aggccggega
t ggccagacg
t gaacttcga
acgagtgcca
ccatcgtgca
ccaccaagct

agtaccacta

cggcagcectg
t cacagccct
gttcctggaa
ccaggacaag
ct ccgacaag
catctccatt
ctccatcccc
gaaccacgtg
cggcaccgac
ccaggacgag
cgact ccacc
cgacaccctg
ct ccaacgac
ccacgagcag
gtcctctcac
gaagcggtcc
ggacat cggc
cggcgagt gc
gaccctggtg

gtcccccatc

cgagggcatg

Synt hetic

cctectgetgt ctcetgetgge cggecagectg

ggctccgetg

cacaccttca
aacctgtccg
gacct gt aca

tccttcagcea
Page 94

gcggcaat gc
acct gaagat
gcgtgcccag
accggt acac

t ggaagat gc

t cacagccct
gttcctggaa
ccaggacaag
ct ccgacaag

catctccatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1287

60
120
180
240
300
360
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accgccaccg
cggcacgagc
gacccctccce
gcct gggact
ggct gggaga
aagt ccaaga
gacatctccg
cactcctccg
gaatccgtcc
gaagaggaca
gccggagcetg
t gggacagct
tccttceccc
cacct gat ga
at cagcgt gc
atgtccgtgg
<210>
<211>

<212>
<213>

133
1542
DNA

<220>
<221>
<223>

Artificia

aggacttccc
agat caccag
acgacct gaa
ccgctaccga
cact ggaagt
acaagct gga
tgccecctgg
gcaccaaaga
t gaagaagct
cagacggcca
gctcccactg
ggatcattgc
t gaacgccca
accccgagt a

t gt acaagga
ccgagtgtgg

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 133
at gccgggge

tgctgcggge
gggcagct gc
cagtcctcct
aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce

ct ggt ggagt

t ggggcggag
cccegecget
t gggggacgg
cgggcttcct
t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc

acgacaagga

atttcagaag
agccgagcetg
gggctccgtg
gacaaagacc
gtcctcecgece
agt gaccgtg
ctcccggaac
gacacggctg
gt ccaaggac
cgt ggcagct
ccagaaaacc
ccccaaagag
cat gaacgcc
cgtgcccaag
cgacat gggc
ct gcecggt ga

Sequence

ggcgcagt gg
gcggecgecce
cgggagcccce
gt accggcgg
ggggct cceg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac

gttctcccct

cacatcctgc
cggct gt acg
gtgatctacg
ttcctggtgt
gt gaagagat
gaat cccacc
ctgcccttct
gaact gagag
ggctccaccg
ggctctaccc
tccct gagag
t acgaggcct
accaaccacg
ccctgetgeg

gt gccaaccc

ctgtgcet ggt
ttgcccgetg
ggccgeacgg
ct caagacgc
caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca

cgt cagcgac
Page 95

Sequence:

SEQUENCE LI STI NG

tgttcaacat
tgtcctgceca
acgt gct gga
cccaggat at
gggtgcgatc
ggaagggctg
tcgtggtgtt
agatgatctc
aggcecggcega
t ggccagacg
t gaacttcga
acgagtgcga
ccatcgtgca
ccceccaccaa

t gaagt acca

ggt gggggcet
ccgeggecge
agcagccgcec
aggagaagcg
ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag

accacaaaga

ctccatcccc
gaaccacgtg
cggcaccgac
ccaggacgag
cgact ccacc
cgacaccctg
ct ccaacgac
ccacgagcag
gtcctctcac
gaagcggtcc
ggacat cggc
cggcgagt gc
gaccctggtg
gctgtccccce

ct acgagggc

Synt hetic

gct gt gcagce
cgcecgecggg
gccgt cgecg
ggagat gcag
cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1290

60
120
180
240
300
360
420
480
540
600
660
720
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aacttatccc
gactgtgtta
caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

act aagct aa

agattcctga
tggggagttt
agcacagaga
gctggetgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct

at gccatctc

gggt gaggt g
t aaaaaccaa
ctctgacctg
atttgacatc
t cagct gagc
gggcagagac
ggtccacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

ggttctttac

gt gacggctg
acttttctta
tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gcacacat ga
gagtatgtcc
tttgatgaca

SEQUENCE LI STI NG

cagaattccg
tcagcattta
acacccgt gt
gcaatctgtg
gggat ggagt
at aagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg

act ccaat gt

cat ctacaag
tcaagtctta
agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa
<210> 134
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 134
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc

gactgtgtta

t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga

agattcctga

tggggagt tt

ggggct cceg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g

t aaaaaccaa

caccggcccce
gaggagcagc
t ccgcgeccce
ggggcgt cgg
cgt cggcagc
ggat ct ggca
gacgcggaca
cgt cagcgac
gtgacggctg

acttttctta
Page 96

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg

tcagcattta

cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag

tcaagtctta

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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caggagcatc
t cagaagaag
ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct

act aagct aa

agcacagaga
gctggctgga
acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct

at gccatctc

ctctgacctg
atttgacatc
t cagct gagce
gggcagagac
ggtccacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

ggttctttac

tttttgttgg
acggccacta
gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gcagccat ga
gagtatgtcc
tttgatgaca

SEQUENCE LI STI NG

acacccgt gt
gcaatctgtg
gggat ggagt
at aagcagcc
ggt cagectc
t ggcgegggt
agcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg

act ccaat gt

agt at gggcc
ggtt gt gact
ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

aaat acagga atatggttgt aagagcttgt ggatgccact aa
<210> 135
<211> 1542
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
pol ynucl eoti de"
<400> 135
atgccggggc tggggcggag ggcgcagtgg ctgtgetggt ggtggggget getgtgeage
tgct gcggge ccccgecget geggecgece ttgeeccgetg cecgeggecge cgecgecggg
gggcagcet gc tgggggacgg cgggagcccc ggccgcacgg agcagccgec geccgtcgecg
cagtcctcct cgggettcecct gtaccggegg ctcaagacgc aggagaagcg ggagat gcag

aaggagat ct
cagccgcagce
cgcggagagce
aacgccct gt
t ggccccacg
ccgct caacc
accagcgcgce
ct ggt ggagt
aacttatccc
gactgtgtta
caggagcatc

t cagaagaag

t gt cggt gct
ccceggeget
ccccetceegg
ccgccgacaa
aagcagccag
gcaagagcct
aggacagcgc
acgacaagga
agattcctga
tggggagttt
agcacagaga

gct gget gga

ggggct cccg
ccggcagceag
gcgact gaag
cgacgaggac
ctcgtcccag
tctggccccce
cttcctcaac
gttctcccct
gggt gaggt g
t aaaaaccaa
ctctgacctg

atttgacatc

caccggcccce
gaggagcagc
tccgegeccce
ggggcgt cgg
cgt cggcagce
ggat ct ggca
gacgcggaca
cgt cagcgac
gt gacggctg
acttttctta
tttttgttgg

acggccacta
Page 97

ggcccctgea
agcagcagca
tcttcatgcet
agggggagag
cgcceeeggg
gcggeggcege
t ggt cat gag
accacaaaga
cagaattccg
tcagcattta
acacccgt gt

gcaatctgtg

cggcctccaa
gcagct gcct
ggatctgtac
gcagcagtcc
cgccgegeac
gtccccactg
ctttgtgaac
gttcaagttc
cat ctacaag
tcaagtctta

agt at gggcc
ggtt gt gact

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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ccacagcat a
cccecgagecg
gctttcttca
cgacaacaga
tcagattaca
ttccaagacc
t gt gat ggag
gt gcagacct
act aagct aa
aaat acagga
<210>
<211>

<212>
<213>

136
1194
DNA

<220>
<221>
<223>

Artificia

acat ggggct
caggcct ggt
aagt gagt ga
gt cgtaatcg
acagcagt ga
t gggat ggca
aatgctcctt
tggttcacct
at gccatctc

at atggttgt

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 136
at ggt ggccg

gcgget ggee
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ctaccagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt

aaccacgcga

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac

t cagct gagce
gggcagagac
ggtccacgtg
ctctacccag
at t gaaaaca
ggactggatc
cccact caac
t at gaacccc

ggttctttac

SEQUENCE LI STI NG

gt ggt gacaa
ggcccttacg
cgcaccacca
t cccaggacg
gcctgcagga
attgcaccca
gcacacctca
gagtatgtcc
tttgatgaca

gggat ggagt
at aagcagcc
ggtcagcectc
t ggcgegggt
agcat gagct
agggct at gc
at gcaaccaa
ccaaaccgtg

act ccaat gt

aagagcttgt ggatgccact aa

Sequence

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gctcc

cttggttcac

ttgetgettc
aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca

cttatgaacc

Page 98

Sequence:

cccaggt cct
cggcggegtc
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
acgcacacat

ccgagt at gt

ccacgtccac
cttcatggtg
cagccggegce
ct ccagt gct
gt at gt gagt
tgccaattac
ccacgcgatt
ctgtgcgceca

cattctgaaa

Synt hetic

cct gggcggce
gt cgggccgce
gctcagcatg
ctacatgcta
ccggt t ggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaat gcaacc

cCccCcaaaccg

1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
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SEQUENCE LI STI NG

tgctgtgcge ccaccaaget gagacccatg tccatgttgt actatgatga tggtcaaaac

at cat caaaa aggacattca gaacatgatc gtggaggagt gtgggtgctc atag

<210>
<211>
<212>
<213>

137
1194
DNA

<220>
<221>
<223>

Artificia

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 137
atggtggctg

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga
accgaagagt
ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
gccgecttcet
aaccacgcca
tgttgcgecce
at cat caaaa
<210>
<211>

<212>
<213>

138
1194
DNA

<220>
<221>
<223>

Artificia

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa
tcatcacctc
actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga
act gcgacgg
tcgt gcagac
ccaccaagct

aggacattca

source
/note="Description of Artificia

pol ynucl eoti de"

Sequence

tctgctggcece
gctgggcaga
cgaggtgctg
caccccttct
cggccagcect
caccgt gcgg
gaccacccgg
cgccgagcetg
ccaccaccgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtcectg
cggccacgat
gcagcggaag
cgtgggct gg
cgagtgctcc
cctggtgcac
gagacccatg

gaacatgatc

Sequence

ctgectgetge
agaaagttcg
tccgagttcg
agggacgccg
ggatctcctg
tctttccacc
cggttetttt
caggtgttcc
at caacat ct
ct gct ggaca
cctgecgtga
gcccacctgg
caccaggacg
ggcaagggcec
cggct gaagt
aacgact gga
ttccccectga
ct gat gaacc

tccatgttgt
gt ggaggagt

Page 99

Sequence:

Sequence:

cccaggt get
ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc
gcgagcagat
acgagat cat
cccggcet ggt
t gagat ggac
aagagaagca
agcacagctg
accccctgea
cctcctgecaa
tcattgcccce
acgcccacat
ccgagt acgt
act at gatga

gtgggtgctc

Synt hetic

gctgggcgga
ctctggecgg
gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
at ccat cccc
gcaggacgcce
caagcccgcece
gaaccagaac
cgcccagggce
gggegt gt cc
gtcccagatc
caagagagag
gcggcacccce
caggggct ac
gaacgccacc
gcccaagcect
t ggt caaaac

at ag

Synt hetic

1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1194
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<400> 138
at ggt ggccg

gcggct ggecc
ccctcatccc
ttcggcect ga
gacctgtatc
agggcagcca
ct accagaaa
acggaggagt
tt aggaaaca
acagccaact
gcaagcaggt
cacgccaacc
aagagacat g
aggccattgce
aaacgt caag
ttgtacgtgg
cacgcctttt
aaccacgcga
tgctgtgege
gtcattctga
<210>
<211>

<212>
<213>

139
1194
DNA

<220>
<221>
<223>

Artificia

ggacccgcetg
tcgttccgga
agccctctga
aacagagacc
gcaggcactc
gccgagccaa
cgagt gggaa
ttatcacctc
at agcagttt
cgaaattccc
gggaaagttt
at ggattcgt
tt aggat aag
tagtaacttt
ccaaacacaa
acttcagtga
actgcgat gg
tt gt gcagac
caact aagct

aaaaat acag

source
/note="Description of Artificia

pol ynucl eoti de"

<400> 139
atggtggctg

gctgct ggac
ccttccagcece
ttcggcect ga
gacctgtacc
agagccgcct
ct gcccgaga

accgaagagt

gcaccagatg
tggt gcccga
agccttccga
agcagcggcec
ggcggcactc
cccgggecaa
cat ccggcaa

tcatcacctc

tcttctageg
gct gggecgce
cgaggtcctg
cacccccagce
aggt cagccg
cactgtgcgc
aacaacccgg
agcagagct t
ccat caccga
cgt gaccaga
tgat gt cacc
ggt ggaagt g
caggtctttg
t ggccat gat
acagcggaaa
cgt ggggt gg
agaat gctcc
cttggttcac
aaat gccatc

gaatatggtt

Sequence

tctgctggcece
gct gggcaga
cgaggtgctg
caccccttct
cggccagcect
caccgt gcgg
gaccacccgg

cgccgagcetg

ttgetgettc
aggaagttcg
agcgagttcg
agggacgccg
ggct cacccg
agcttccacc
agattcttct
caggttttcc
attaatattt
cttttggaca
cccgcet gtga
gcccacttgg
caccaagatg
ggaaaagggc
cgccttaagt
aat gact gga
ttcccactca
cttatgaacc
tcggttcttt
gt aagagctt

Seque

ctgectgetge
agaaagttcg
tccgagttcg
agggacgcecg
ggatctcctg
tctttccacc
cggttetttt

caggtgttcc
Page 100

SEQUENCE LI STI NG

cccaggt cct
cggeggegt e
agtt gcggcet
tggtgccccce
ccccagacca
at gaagaatc
ttaatttaag
gagaacagat
at gaaat cat
ccaggttggt
tgcggt ggac
aggagaaaca
aacacagctg
atcctctcca
ccagct gt aa
ttgtggcetcce
acgcacacat
ccgagt at gt
actttgatga
gt ggat gcca

nce:

cccaggt get
ccgetgectc
agct gcggcet
tggtgccccce
cccecgacca
acgaggaatc
tcaacctgtc

gcgagcagat

cct gggcggce
gt cgggcecgce
gctcagcatg
ctacatgcta
ccgottggag
tttggaagaa
ttctatcccc
gcaagat gct
aaaacctgca
gaat cagaat
t gcacaggga
aggtgtctcc
gt cacagat a
caaaagagaa
gagacaccct
cccggggt at
gaat gcaacc
ccccaaaccg
caact ccaat

ctaa

Synt hetic

gctgggcgga
ctctggecgg
gctgtccatg
ctacatgctg
cagact ggaa
cct ggaagaa
at ccat cccc

gcaggacgcc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1194

60
120
180
240
300
360
420
480
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ct gggcaaca
accgccaact
gcctccagat
cacgccaacc
aagcggcacg
cggcccctge
aagcggcagg
ctgtacgtgg
gccgecttcet
aaccacgcca
tgttgcgecce
gtcattctga

actcctcctt
ccaagttccc
gggagtcctt
acggctttgt
tgcggatctc
tggt gacatt
ccaagcacaa
acttctccga
act gcgacgg
tcgt gcagac
caact aagct

aaaaat acag

ccaccaccgg
cgtgacccgg
cgacgt gacc
ggt ggaagt g
tcggtccectg
cggccacgat
gcagcggaag
cgtgggct gg
cgagtgctcc
cctggtgcac
aaat gccatc

gaatatggtt

SEQUENCE LI STI NG
at caacat ct acgagat cat caagcccgcece
ctgctggaca cccgget ggt gaaccagaac

cctgecgtga tgagatggac cgcccagggce

gcccacctgg gggcgtgtcc

gtcccagatc

aagagaagca

caccaggacg agcacagctg

accccctgea

ggcaagggcc caagagagag

cggct gaagt cctcctgcaa gcggcecaccce

aacgactgga tcattgcccc caggggcet ac

ttccccctga acgcccacat gaacgccacce

ct gat gaacc ccgagtacgt gcccaagcect

tcggttctit actttgatga caactccaat

gt aagagctt gtggatgcca ctaa

Page 101

540
600
660
720
780
840
900
960
1020
1080
1140
1194
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