18 COct ober 2006 WO 03/060160 PCT/1B03/00112 1 VERI FI CATI 3\O@pbdEQINS ORI G N
BASED ON NUCLEI C ACID PATTERN RECOGNI TI ON BACKGROUND OF THE I NVENTION 5
Thi s i nvemwo asnépmhat es generally to applied genom cs net pgdaapehiror e
specifically, to nethods for determ;&:ng the source of a fish sanmple. 10

I ncreased focus has been placed on heatthy food, and consuners are

i ncreasingly (e | ch_a St al nd

envi ronnent aI cﬁi&%%? P&?@i %?%ig"sL Fﬁf%?’zﬁlf%ﬂ of drugs

and feed -addi t| ves as wel | ag:gmmlﬁmc@mfﬂtdm 15 pr oductl on ani mal s.
Governnental authorities, seatfood retarl traders and consunmers presently

have no available systemto verify whether the production process is in
accordance with informatio ABﬁ@ﬁbﬂﬁﬂ Ongﬁéhn ﬁﬁ@IQﬁOdUCt has the origin

as clainmed or 20 whet her, ¥or—exafptre—a—Frt+tet—tr—the supermarket has the
correct grand nanme. Seafood operators are becom ng increasingly aware of
-t he i-nportance of |nplenent|ng qual it control 25 _mechani sps together with
traceability systens Thde (R SRl oBs & tes: gsesirlay Fer pPPaBrE subst ance

in order (R RIRIRC hkMRids %h&duﬁb%ea%el& %H@aﬂﬁ?ﬁs toSh\E\:h%Eilsyforr etailers

and consuners want to be able to check whéther they have received the
desi red pr chiictrmimimgafthe3@oumcac odt @ ileh shepdkeai ned quality. 18 Cct ober
2006 MD 03/ 060160 PCT/1B03/00112 2 Presently existing traceability
systens are unreliable as they depend on "paper flow' along the value

chain ti@ provide inf angabaged Egasie hgs%la@hnpla@readuﬁt healpafanmet ers;
- processing time, date and 5 environment; and_ transport. Consequently, there
is a need P&d:aﬁné?upﬁ@ﬁm@irﬁya§§astlétﬁff@éﬁnﬂgﬂﬁg09ﬁée§rlﬁ§| WiBh products at

high speed apd QW e@Skuch as sustainable and environmentally
‘gafe harvest and production processes, the use of drugs
and feed additives as well as the welfare of the

15 production animals. Governmental authorities, seafood
retail traders and consumers presently have no
available system to verify whether the production
process is in accordance with information provided,
whether the product has the origin as claimed or
20 whether, for example, a fillet in the supermarket hag

the correct brand name.

Seafood operators are becoming increasingly
aware of the importance bf implementing quality control
25 mechanisms together with traceability systems.for the
purpose of egtablishing verifiable substance in order
to protect their products and brand naﬁes. Similarly,
retailers and consumers want to be able to check
whether they have received the dESired_product or brand

30 in accord with the claimed quality.




Several reasons support the need of a genetic 10 online tr&0aabirl2004
system First, consunmers growing concern with regard to core issues |ike

t he heal tWwoosgko160f consumi ng a particul ar product. FurthecyRE§meBONSUNEr S
are'increasingly concerned with whet he? a product has been subjected to
resource and 15 environnentally friendf'y harvest and production as well as
with aninmal welfare igsugs..{n addi{:lon Lo theﬁel.consurrer demands, recent
regul ations passed in the - on t 50" St AP sEHATCTRE: Eo¥ opBaheTRi ¥FF f ocus on
envi ronment ahtylisbeedhy tReyesépend §fodysbeépNEISP Shomhdiant |y, each of
t he foregoi ng issues,is related_ to ggoducg origin. Thus, there exists a
need for geFet?e FARi@rE° Pravidanipéorsriien teamblin@uetiotnd reliably

identify 2 Lgi .sh or ne ds_.to efficiently
determne t Jéé%rg?gi{%ﬂo}?ag&@%%iéén%f%@%%%qgg 1£s'-th(Fﬁ ! r%%i%r%ggThe present

i nventi oh sewvifdmsenh; sandeedamspopt ovi Clesseqhatiel, Advaatagas as wel | . 18
Cct ober 2006 $ gUM\/ARY C%: THE, | NVENTI ON According to a first aspect of the
present i nVERTi OAF HeFRERSLT OV et 3 SRt R S gl e R e ori gin

of a sanpl e%fé@m@@ya@lﬁ@haékge@@im BRE Cs _Which has a reproduction
involving the mating of two "parents to produce a set of offspring,

conprising: (a) providing a-parent genotype database which contains a

coll ection of candid ypes each.representin a di.stinct
par ent age-ori gi n by %ﬁ%ﬁg‘?@%@?%f&&) et %hehﬁ}qfﬁf Oaérﬁgé}éaﬁ]& ng

t echnol DYy, orahiches onprerré atgi Jai tsanpher erg e N @M. | Gdriandd=L fza8a renot ype
dat abase, such that a. match Cgetween a ' sanpl e genotype and one of the

candi date PHFERD JEHS VREBEH &R 199%8s LEmI9sar Feotiggiltlorrighe sanpl e

and (b) prewicHmEmhded Ha-GeRat 4P S e £ %’IH&E%! ng a collection
of candi date genotype ggr o%les, _wherg)i n eac OF t%e andi’dat e genot ype
profiles reESEIRES a%f stianses ingpyt atcneremfedomiidibn wineteirme any type of

geneti ¢ Mrelan AN MAP RS2 9040 NG LORY 1 N9 @ sampl e genotype
15 environmentally friendly harvest and production as well
as with animal welfare issues. In addition to these
consumer demands, recent regulations passed in the
United States and the European Union focus on
environmentally friendly harvest and production.
20 sSignificantly, each of the foregoing issues is related

to product origin.

Thus, there exists a need for genetic ﬁarkers
that can be used to unambigﬁously and reliably identify
25 the origin of a fish sample and for methods to
efficiently determine the origin of a fish sample using
such markers. The present invention satisfies this

need and provides related advantages as well.




to the candi date genotype profiles, wherein a match betwd8didber 2@6pl e

, genotype and one of the 'candidate genotype profiles identifies the

popul ation of origin of the sanple; and (c) providing genetic |ogistics,
which is predicated on the fact that a nenber of the food val ue chain
receives distinct and identifiable batches of genetic material from the
broodst ock of origin or fromthe last nmultiplier such that a nenber of the
food value chain giving rise to the sanple can be identified; and wherein
t he parentage of origin and popul ation_of origin of the sanple together
with-the logistics information- allo tracing- a sanple back to any stage
of ‘the food value chain. 1 er 2006 3a According to a second aspect
of the invention, there i ION the first aspect,
further conprising sanple and candi date parent genotypes belonging to a
speci es selected fromthe group consisting of rainbow trout, halibut,

seabass and Atl ant Aecevdindconr dangriesm@ bBbéQtascp@Ctth%f the invention,
ther®™ €8 i sing the

t here I SipEoNt ded tg}% t.hod of the first aspect, fur
initial steps of:" (a Ire%'itlrsa 5 Ng9Rac Relre thed dfebr despontiingy ttheeach of
sai d di sP¥HEin popul at isenplef mydngi Bhyand sGR) otyping the extracted

nucl ei ¢ @i d, wth  sel ected %eneti C, %nrrg%grs t%?&;btgé?ﬁagaisd’ec&&q ection of
candi dat e parent genot'ypasS UAELBRdiiy tyiacf otre hraspegt of tdae i nventi on,

there | SProviiée phhednethadses gefdmed, ahgve, further conprising

i dentifying said SNPs by performng an opigoﬁagﬁgﬁ?fﬁ%'ligation assay

(OLA) . Acgor dhR@sbthp {ifth.aspect of the invention,” there is provided the

nmethod as def| aﬂﬁé a_t?gve,Pfa?‘%hrtt hgerm’ F&wﬁ#@’ﬁ?& ivhdak| foprtrinsaial” SNPS by

perforning a “HuBFiiarz2k condidste paraccontipged ach vextdieasnget of the

invention, téhelietimtppamintess. heEL ; e first_aspect, further

conpri sing gepekat i‘_%g g.central g%t abgggslgép%'g'l &YRF °%F§B?"ri‘§ sai d

popul ati on of candidat & PareHt® JeRPC)Pye. and comparing a- sample
. genotype to the parentage genctype d,atabase, such that a

match between a ‘sample genotype and one of the capndidate
parent genotypes identifies the Parentage origin of the
sample and )

(b} providing an origin genotype database- encompassing a;
collection of candidate genotype profiles, whérein each of
the candidate genotype profiles represents a distinct
population of origin by using any type of genetic marker
and genotyping technology, and comparing a sample genotype
to the candidate genotype profiles, wherein a matf.;h
betwesen the sample .genotype ‘and one of the ‘candidate
genotype profiles identifies the population of origin of
the sample; and
{c) providing genetic logistics, which is i:redi::ated on the
fact that a megber of the food walue chain receives
distinct and identifiable batches of genetic material from
the broodstock of iorigin ur'farom the last multiplier such
that a member of the food value chajn giving rise to the
Sample can be identified: and
wherein the parentage of origin and population of origin of ‘l‘;he
‘Sample together with the logistics information- allews tracing a
: Sample back to any stage of the foog value chain. | |




18 COctober 2006 3b According to a seventh aspect of the il@¥mbeo?06 t here
is provided an apparatus for determning the origin of a sanple from any
pl ant and ani mal species which has a reproduction nethod involving the
mating of two parents to produce a set of offspring, conprising:. (a) a
conput er readabl e medi um enconpassi ng a: parent genotype database that
contains a collection of -candi date3zparent genotypes that each represent a
di stinct parentage origin; and '(b) a conputer readable nmedi um
enconpassi ng an origin genotype database enconpassing a collection of
candi date genotype profiles, wherein each of the candi date genotype
profiles represents a distinct population of origin; and (c) a conputer

r eadabl e nedi um enconpassi enetic logistics, which is predicated on the
fact that a nenber of 4998 V4 Ge SSChafnareeervas dhst FR¥ENGHAR

i denti fiabl eneatches pebvganagt tke m@tRSd alr farMdihe tbnegdst ockyofneFigin or
fromthe last multiplier such that a nmenber of the production' system
giving ris&°MBrifhBIsanpi®Ptan &Y defgRfiedte andaieditei n9ERRLERMHUL er
appar at us CeRRLh§eRgARRr APEHAL e dA ONAIRg A Wi (@BHLOELASI ¥PI AL NY 1N
order to performthe steps, OF conparing a sanple genotype to the

par ent age g@hofypBLaYt hbasle. hahdudenmsarPagsaasamtrnydotopde to t he

candi date genotype profiles, and the step of -verifying the origin of a
particular sanple or of excluding a particular producer 'as a potential
source of the sanpl e; Aakerding whem, thdowparimerta shnphe jeverypento the
par ent age y , . | ot one of
Phe cand datEopa: bat Poonronei dRTIrl &8 (RS, T32PonFaBes Cor For Hobr the
sanpl e; andcwherésing when gonpali sgepssafpl e genotype to the candi date

genotype profi)es, a .mtch between.the s | e genotype and one. of_the
candi dat e geno{aﬁpe PrordTedY dit 'eflices"’”“tlglrtérp Oorp%lsﬁoln AR8f “Cor9%ith Ut he

sanpl e; and whereisnidelipariertagepalaof o@ noand-ipdapyl andon of origin of
the sanple toggther with the laogistics information allows_tracingr1

sanpl e back to‘Hny TFHYEFH % he*FoodSVaFuetehai AUCIBLeCt G5 2086

selected genetic markers to obtain said

a
3c
collection of candidate parent genotypes.

According to a fourth aspect of the invention,
there is provided the method as defined above, further
comprising identifying said SNPs by performing an

oligonucleotide ligation assay (OLA).

According to a fifth aspect of the invention,
there is provided the method as defined above, further
comprising identifying said SNPS by performning a

hubridization assay.

According to a sixth aspect of the invention,
there is provided the method of the first aspect, further
comprising generating a central database capable of

storing said population of candidate parent genotypes.




According to an eighth aspect of the invention, there is Eoabdsedothe
appar atus as defined above, further conprising sanple and candi date parent
genotypes belonging to a species sel dBted fromthe group consisting of
rai nbow trout, halibut, seabass and Atlantic cod. Disclosed herein are

i sol at ed nucl ei c aci dACRBDT@ERY do tthatewndnperecd sifnghe novkestipde

pol yror phi SiheSNF gosodd o Wddhoieafh @S daseda hunhenoang;heg! at ed
nucleic acid nol ecul es that enconpass a mcrosatellite “sequence”and
correspondity pridrLe deicize d Ianth amds rnippdcpsedeyevhidhnt hes are

nuc| eot i de SQGURNEAS orf R QRRO NG N § Lh POLHEELASE 1o CRAH nuﬁ?f'ﬂ%glkeﬂté PCR)
primers, Aigonucleotide Ligation Assay (COLA) prinérs. The pol ynorphism
nucl eot i de RIS anGetoPfespbaplr Hd  peemprSsiPrwvi ded by t he present

i nvention are described below designated SEQ ID NOCS: 1-1377, and set forth
in  Figuresia throomghts: seddsble BDedicino sedorpastingr aherednt igenatyee hod of

det er m ni NQieB8a AT GRRICcthfild Qf BafiedPiciiMRES -Lihaidr@Vi ghBéh@ parentage
genot ype database that contains a collection of candidate parent genotypes
that each YF3pFESSHTEDAF §RER iTFETCAF dhAFEIGE BATntHRe RO i a  sanpl e

genotype to the parentage genotype database, such that a match between a

sanpl e gen pe - ﬁ%@gi e eSS, .l 9@854 fies the
par ent age G)(Il)ﬁr{i gi ﬁ%@%e%sad‘_ﬁ%ﬁ. scld%'s_e %?_g?i s%_gg%%’?'ho%gho det er mi ni ng
the origi n98FaReTs sIFnSAmSPELNy Ar oFPHdieAbiam 6F gFindgesist y FE I Rbase
enconpassi pgofilk®, Ccitpdrelin 2@A6h 3¢ M ecdnden=®f gandiypatl exgeids/ pe
~prafiles, ' . f e C | dat enotype,profiles represents a

di stinct p\ggg{:%e?lgga%&gg}'b#%opggd @onﬁarﬁgﬁﬁlrﬁlgna%pl e genotype to the
candi dat e genotype profiles, wherein a match between the sanpl e genotype

and one of (thea &amstitdat Lo GEPOL WA RY céﬂcbﬁﬁasisﬁﬁ%téénk-efc tivgipepsd,at i on  of
origin of LB AP heand e 2 R 2020 cni® JUDROSE HEIAEINMEI2 4
chain receives disfinct and - jdentifiable batches of ‘genetic:
material from the broodstock of origin or from ‘the 1last
- multiplier such that a member of the production system giving
| rise to the sample can be identified; and )

wherein the computer apparatus comprises appropriate hardwa;:e,
software and/or networking in order te perform the steps of
comparing a sample genotype .to the parentage‘ genétype database
and comparing a sample genotype +o the cand:idat'e‘ genotype -’
‘profiles, and the step of verifying the origin of a particular -
Sample or of excluding a particular producer 'as a. potential

source of the sample;

wherein, when con_\paring a samﬁle genotype to the parentage
genotype database, a match between a sanmple genotype and one of
the candidate I;arent genotypes identifies the’ parentage origin -
of the sample; and o - "

wherein, when comparing a sample genotype to the candidate -

. genotype profiles, & match between the sample genotype and one
of the candidate genotype profiles identifies the population of
origin of the sample; and i

wherein the parentage of origin and population of origin of the
sample together with the logistics information allows tracing_'a. :
sample back to any stage of the food value chain. '




BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 shows the nucl é8tQasbes2ifiéences
of 5 Sal no salar Single Nucleotide Polynorphisnms (SNPs) and correspondi ng
OLA priners (SEQ ID NOS: 1-112). Figure 2 shows the nucl eotide sequences of
Pol ynmer ase Chain Reaction (PCR) priners corresponding 10 to Sal no sal ar
Singl e Nucl eotide Polynorphisns (SNPs) (SEQ ID NOS: 113-154). Figure 3
shows the nucl eoti de sequences of Salnp”Salar mcrosatellites (SEQ I D NCS:
155-164). 15 Figure 4 shows the nucl eotide sequences of Orechroms

~niloticus Single Nygl i Pol yror phi.snms SNPs d correspondi ng OLA and
SN pr rer s ( SEO | BECROA S o R R s oL BlE ERESREETbot | de
.sequenceshefe O epihwwoided nHeotdppusaiuer @asadelfi ne@sabSER | fulNGr 309- 367) .
25 Figure 6 shows the nugleotid sequences of Orechrom s niloticus

pol yror phrerstTes? ( SEG"PDENOS? " 3685 3G guPETFPEhovECR MY RRRI eot i de
sequencebe bbng By Atd antsmediald Bullebitadl €rduckrot igeufokym®r phisgn ( SNPs)

(SEQ I D . 374-409). Figure 8 shows the nucl eoti de sequences of cod
pol yror p[ﬁﬁr%%?%%w (%)E:Jdtl’ D%ﬂévébu‘&ioﬁﬁi‘aﬁs.s 1IOAGEEL 180669 WD 03/ 060160
PCT/ JB03/ 00112 5 Figure 9 shows the nucl eoti de sequences of seabass

pol ynmorphic sites (SEQ ID NOS: 415-472). 5 Figure 10 shows a schematic
illustration of the invention nethod for determ ning the parentage origin

of a fish sanple. Figiresedl reltews auel eobigeedaguanaes sefigl0 Oreochronis
niloticus mcrosatellites and corresponding_ primers (SEQ | D NCS:
liried b

473- 137750 ABESERPPIF R OFS HME 9 NVENTPPONAS 1BOTHRSI Rt i on i s
directed(sp)j slsdtfc@@ted with fish. Disclosed further are isolated

nucleic acid molecules that encompass a microsatellite
sequence and corresponding primers associated with
fish. Disclosed yet further are nucleotide sequences
corresponding to Polymerase Chain Reaction (PCR) _
primers, Oligonucleotide Ligation Assay (OLA) primers.
The polymorphism nucleotide sequences and corresponding
primers provided by the present invention are described
below, designated SEQ ID NOS:1-1377, and set forth in
Figures 1 through 9 and 11.

Disclosed further herein ié a method of
determining the parentage origin’of a fish sample'by'
providing a parentage genotypé-database that contains a
collection of candidate parent genotypes that each.
represent a distinct parentage origin and comparing a
sample genotype to the parentage genotype database,
such that a match between a sample_gehotype and one of

the candidate parent genotypes identifies the parentage

origin of the sample. Disclosed is also a method of

determining the origin of a fish sample by
providing an origin genotype database encompassing a




nucl ei ¢ acid nol ecul es that enconpass ajsingle nucl eot i dd §gdtgheD2{El6i Sm
(SNP) associated with several distinct species of fish. The present
invention further is directed to isolated nucleic acid nolecul es 20 that
enconpass a mcrosatellite sequence associated wth several distinct
species of fish. Also provided are nethods for determ ning the parentage
origin or population of origin of %d§anple based on matching of genetic
mar kers. 25 As used herein, the term™"fish,"” refers to organisns falling
into one:of two groups, "cartilagenous fish" or class Chondrichthyes and
"bony fish" or class Osteichthyes (fornerly class name, but 30 stil

16" ot ober C3vBCuERosFoRshRsarbs, PeB e oae R b ateth Sael the ©
i nvention pfothéeeaﬁdldaaelgéﬁdt?pélprcfaled pepeeseRt @naonpassi ng a S|ngle
nucl eoti de mor phi sm (SNP), where {he |S$Iated -nucl eic acjd nolecule is

sel ect ed fpgﬁF HgtgPBBEI§E%°B ?gr?ﬁlgﬁnFlﬁﬂ eCAMOHRIRYE RoPRERPBND to t he
order Sal geAbEPHEEE, £RAI banééhgeglg@ﬁot l{lér§ﬁiﬂgsan§he§@§ﬁ'§5 Sal mo
salar. Al so provided are nucleic aci es that hybridize to the

nucl ei ¢ acmétﬁblbeUWeensehec$edpleogﬁnhéygﬁo@@ds@mef@fthhen Figure 1 or its
10 conpl e strin hybr condi n Figure 1
shows |sor§$£gyﬁ%§? g%%%%e g%ﬁ ngﬁ%g%%géélng éP%?Ui%g %%cleotlde

pol ynor phi 6 ot 5P} @ﬁdtn@réﬁm@m@dlng OLA priners consecutlvely desi gnat ed
as SEQ I D NOS: 1-1212, which correspond to 15 the order Sal nonifornes,

fam.y Sal noni dae, genus Salm and species Salnp salar. Figure 2 shoms
isolated nucleic acid nolecules that represent PCR prinmers correspondi ng
to Sal no sal ar single nucleotide polynorphism (SNP) (SEQ ID NOS: 113-154).
20 As used herein, the term"salnon," refers to




organi snms belonging to the order Salnonifornes, famly Sal8fola2d0@enus
Sal mo and species Salno salar. Al salnonids live in freshwater or mgrate
into fresweeBms018® to spawn in the streans of their origi per/ssleonzsal ar
is the main species in northern Europe,and North Anerica and also the nain
species of farnmed sal non. Worl dw de production of farned sal non has
exceeded 800 000 tons per year. 30 In a further enbodi nent, the invention
provi des an isolated nucleic acid nol ecul e enconpassing a single

nucl eoti de pol ynor phi sBR{ESNF)ESOREPETION EOF i 0k adramivaNes ei ¢ acid nolecule is
selected fromthe 18 Cctober 200 3/00112 7 group set

forth in Figure 4, which correspond to the order Perciformes, famly

Ci chli dae, genus C}eqpﬂﬁ [gﬂ% : ) ilaticus. Al so
provided are nucleic acli(&!c?lé ?rlnl ecu ées t gﬁlﬁ%grl |egerget§qodétrﬁ% n%gl eic 5 acid
mol ecul 5 sebabtedsdiaym $imgle dpelsstt ifder tholivmodgigisne 4 ShiPsi) t andonpl enent
under high“y striqﬁﬁgél Qy idizatiowéﬁgnditions. Fiqyre 4 shows isol at ed
nucl ei ¢ aci T IOT ot DIPTSR | G A AR sitid 4 ? +si ngl e nucl eot i de
pol ynmor phi sm (SNP) as well as 10 corresponding OLA and SNP priner sequences
~consecutively designated as SEQ I D NOS: 165-308, which correspond to the
order Percifornes, fdmIyratizmnarge thegamed eatdsichrenuenard sfeci es

Oreochr om i i ) i :Sho r i.sol ic acid
nol ecul es ?5618#“‘%#1%% n%%ﬁr?(l#le%ecﬁ:cl?r%p;@séz gg&)}a}%"&r% mor %%%Sﬁ §§F]§{3§| de
sequencld desi gredined swsl SEQ@ Iy INOBluciEdtide, PoliyelrahiemscdeNespond to

Oreo.chron’isg% ' SS-%? u§% herein, the term"tilapia," refers to 20
organi sns b i gﬁqo’ the r Perciformes, famly GCichlidae, genus
Oreochrom s. The species Oreochroms niloticus is the nost comon tilapia

species in nmodern aquaculture and the majority of isolated nucleotide
sequences set forth Reiine Gorhegisotdtet ourhestdgdecsequengedbet til api a

speci es belaRgNgHQ .t IR SIS P80 QBED D Nos: 155-164) .
15 - -

Figure 4 shows the nucleotide sequences of
Orechromis niloticus Single Nucleotide Polymorphisms
(SNPg) and corresponding OLA and SNP primers (SEQ ID
NOS: 165-308).

- 20

Figure 5 shows the nucleotide sequences of
Orechromis niloticus microsatellites (SEQ ID NOS: 309-
367).

25 Figure 6 shows the nucleotide sequences of
Orechromis niloticus polymorphic sites (SEQ ID NOS:
368-373) . ’

Figure 7 shows the nucleotide sequences of
30 Atlantic halibut. Single Nucleotide Polymorphism (SNPs)
{SEQ ID NOS: 374-409).

Figure 8 shows the nucleotide sequences of

cod polymorphic sites (SEQ ID NOS: 410-414).




are closely genetically related. Individuals from differerOitobapias
species freely mate with each other, thus nmaking. species hybrids that are
fertile amidafiaserso wi t h good production qualities. Furthersganeoseaneti c 30
markers isolated fromone tilapia specges be used with distinct tilapia
species or tilapia hybrids. Therefore,™ the term"tilapia" refers to

organi sns belonging to the genus Oreochroms in general. 18 QOctober 2006
WO 03/ 060160 PCT/1B03/00112 8 Tilapia are a group of perch-like fishes of
the Gichlidae fanily rhghrere shbw¥ethe hhi€lésesiuatsgsenoéstsopical Africa
and represent one of the nbst inpportant aquatic species in culture today.
Worl d-wi de BEPPREBCRPETSFPRIE opiheex(8BQAsIR YWP$t i bhSpblidts per year and
production of tilapia in the United States is increasing rapidly. The

i nvention provides isolated nucleic acid 10 nol ecul es that enconpass a

m crosat®l | ite sequentigumssblishesswat bclsevetr bt Hlbhsimcatsmecd®es of fish
In such an_genbodi nent, the .inyeptio rovides an isolated nucleic acid
nol ecul e enE%ﬁp%%E?%Bl%pHF%?%@%t€?¥i&%geg%ﬁﬁﬁﬁiégh%WEﬁ¥§?¢E9?soIated
nucl ei ¢ aci gripl€CHf 6a i 5110 S@hsrdéed fromthe group set forth in Figure 3
and designated SEQ I D NOS: 155-164, which correspond to the salnon. Al so
provided are nucleic acid nolecules that hybridize to the nucleic acid

nol ecul e sel ected fr 0 Si . , -164 or its 20
conpl enent under hi ggﬁygé{l?i%e’%?o‘ﬂ%b#%%dg%%éc@l%?%ﬁé I n yet anot her
enbodi nedt , Otrdechnueiy | mhi ol @y debcede4disal bitess ned etsrvsssbrimecul e
enconpassi ng , 25 a.g%%iosatellite s§ﬂ§e ce, where the isolated nucleic acid
nol ecul e islg'léjéfl%ﬁe HQ ofh fi° seyylemteé’)set forth in Figures 5 (SEQ ID
NOS: 309-3.67) and il, which correspond to the tilapia. Al so provided are
nucleic acid nolecules that hybridize to a mcrosatellite 30 nucleic acid
mol ecul e set forth i gifplid Dhagh i EEPEON under highly
stringent hybridization

»

Cava

15 This invention is directed to isolated
nucleic acid molecules that encompass a single
nucleotide polymorphism (SNP) associated with several
distinct species of fish. The present invention
further is directed to isolated nucleic acid molecules

20 that encompass a microsatellite sequence associated
with several distinct species of figh. Also provided
are methods for determining the parentage origin or
population of origin of a sample based on matchihg of
genetic markers. .

25

As used herein, the term “fish,” refers to
organisms falling into one of two groups,
"cartilagenous fish" or class Chondfichthyes.and "bony
fish" or clasg Osteichthyes (formerly class name, but

30 still widely used). Most of the modern Osteichthyes

belong the order Teleostel.




conditions. Figure 11 shows isolated nucleic acid nolecul B @colesrpodsi ng
tilapia mcrosatellite nucleotide 18 COctober 2006 WD 03/060160

PCT/ |1 BO3/W0b3as@6e sequences and correspondi ng priners congesuisweliy
designated SEQ I D NOS: 473-1377. In yeg another enbodinent, the invention 5
provi des an isolated nucleic acid nol ecul e enconpassi ng enconpassing a

singl e nucl eotide pol ygosRbi smhéSNRAm: %?¢%ﬁ§ ealgfng% el,¢ acid

nol ecul e has a nucl eotide sequence sel ecte romt roup designated SEQ
| D NOS: 374i%0batmd meelédrtédcid molrpreld endvmrd®ingra esheyiet o hal i but.

As used heregi t.he . term "hal ibut" rs to organisns that belong the
order Pl eur%%%%ﬁ??%@?m%oﬁm%ﬁﬁjys%l Lﬁ%ﬁeﬂhﬁ%,gﬁ&%ﬁﬁe i ppogl ossus and
15 speci es ti¢IRogt QEEitS b DHOF 9SEdISse Fo D EF St [V &frodd addd sh that can
be up to_4 peters in |length and is found in the North Atlantic and North

East er n Pactesth 18 FHigies i Hedvhieh mryrrespand dondilee weder 20 t hat

hybri di ze t i(;'fg&lnﬁé i.d. ol selected fr t he oup desi gnated
SEQ I D NOS&@J{?% or 'clg’t ?A@O%I%%%lucﬁ%ee’r %el%uhsf y&%q’?? n t hybridization
condi ti ons.spcies Sdimd healanbodientprdiieldd eant iraielgi@\ddies an i sol at ed
nucl ei ¢ aci d nol ecul e .enc assj n a pal ynor phi c sequence, where the

i sol at ed nd%cf]eei%ﬁfa g:h%oﬁlg&ﬁjéilf?g% % S eied s afichalsddd ed from the
group desi gisiteRst SFFE@+dm NOR ks Hetand 210w, gt A0-Fi9ue Qg Which
correspond to the seabass. Also "provided are a nucleic aci dwL nol ecul es t hat
hybri di%e t@uRlsaenic veidemdlighint ehiagehts dydotiel #atdmrt he gr oup

T I S T O
As used hemeilzculles eeconeasiass'a dhefls hocleddris Folh@rphalang the
order PerCi&ﬁﬁHE%hdF%%ggggggéding OLA primers consecutively
' designated as SEQ ID NOS: 1-112, which correspond to
15 the order Salmoniformes, family Salmonidae, genus Salmo
and species Salmo salar. Figure 2 shows isolated
nucleic acid molecules that represent PCR primers
corregponding to Salmo sélar single nucleotide
polymorphism (SNP) (SEQ ID NOS: 113-154).
. 20
As used herein, the term “salmon,” refers to
organisms belonging to the order Salmoniformes, family
Salmonidae, genus Salmo and species Salmo salar. All
salmonids live in freshwater or migrate into freshwater
25 to spawn in the streams of their origins. Salmo salar
is the main species in northern Europe and North
America and also the main species of farmed salmon.
Worldwide production of Ffarmed galmon has exceeded
800 000 toms per year.
30
In a further embodiment, the invention
provides an isoclated nucleic acid molecule encompassing
a'single nucleotide polymorphism (SNP), where the

~ isolated nucleic acid molecule is selected from the




Serrani dae, and include the black sea bass 5 Centropri sti si8 @stobel200as
organi sns belonging to the famly Mronidae, in particular, the European
sea bass WD exwbrear chus | aborax. | n another enbodi nent, theTiBySsiiON
provides 10 an isolated nucleic acid gol ecul e enconpassing a pol ynorphic
sequence, where the isolated nucleic acid nolecule has a nucleotide

sequence se d o] L Qr sjgnat ed, SEQ | D NOS: 410-414 and shown
in Figure Q?S&gig%Ecg?%ggp%%d9¥§ug§d%’AY%%C r SUFHREPESE B° 18 ucl ei ¢ aci d
nol ecul es t hatehyBekdi formest hfamity eCechdiibde NoheGES CoRaNEmBoRA: Sucl eot i de
sequence selected fromthe group designated SEQ I D NOS: 410-414, or its
conpl enent GHdePPRFGRF yOEEPF 6@ﬂfshﬁb%?a¥§5¥ionﬁ gPrRFevied @20 As used

herei n, thenﬁ@léflacﬁé‘:'idrﬁ&ﬁééuiésttlf!l‘?atAﬁ}'él‘gijgf £ad, %%%é;@é_{)é‘gs to the

order Gadifornpes, _famly Gadi dae, speci us nor IS a
sal t wat e? fRehdfBahacihet pelepred Mbmnthe gbove 5 Nortdh k8 Oct ober 2006

WO 03/ 0601649, | B0O3/00112 11, The jsolated nucleic acid nol ecul es of the
i nvention glﬁ%: npéls%i c% Dot VoM ‘la‘rga?'lrtjclll%cg?]f FEEGUBICEY S el udi ng SNPs

and m crosahgbtidezseipiencesdit Bnset FRfife DM F SR RIeMegeNet i ¢ markers
that can 5 be used, for exanple, to genotype fish and are useful as
conponent s G- Hardm G ger brbk s o dihh aiserant dre enmmipeds ik the

inventiontéﬁﬁgﬁé”ﬂﬂéﬁééé%a@&%%éﬁgg?%;ﬁ%fﬁ%ﬁ@gg&%g@#i”thernnre’ t he

i nvention provides 1solated at®*can be used, for
10 exany? e, cerrgrndeting Wt eutd tINP prreisenc esc@fusines0r nore genetic

narkerS‘irI%' 5ﬁg§g s_ahd .in thr screeni ng applications_known to those
Sk 1 ed | n AR He it ar ABA i NS 1 ESeC0F t ¥aHet hod  of
det er m ni n@diheRrRhtRY e HY i@iderofrd-di lmaPlediy Rie%1di4ag @ parentage
genot ype dat abase that contains a

genus Oreochromis and species Oreochromis niloticus.

Figure 6 shows further isolated nucleic acid molecules

15 of the invention-encompassing a polymorhic nucleotide
sequence designated as SEQ ID NOS: 368-373, which also

correspond to Oreochromis niloticus.

As used herein, the term “tilapia,” refers to

- 20 organisms belonging to the order Perciformes, family
Cichlidae, genus Oreochromis. The species Oreochromis
niloticus is the most common tilapia species in modern -
aquaculture and the majority of isolated nucleotide
sequences set forth herein correspond to this species.

25 Most tilapia species belonging to the genus Oreochromis
are closely genetically related. Individuals from
different tilapia species freely mate with each other,
thus making;species hybrids that are.fertile énd often
with good production qualities. Furthermore, genetic

30 markers isolated .from one tilapia species be used with
distinet tilapia species or tilapia hybrids.'Therefore,
the term “tilapia” refers to organisms belonging to the

genus Oreochromis in general.




col l ection of candidate parent genotypes, also referred ti8Qaolsapticdat e
origin genotypes, that each represent a 20 distinct parentage origin and

conpar i ngwe sasake genotype to the parentage genotype dat popssusosiigh that
a match between a sanple genotype and gne of the candidate parent
genotypes identifies the parentage origin of the sanple. 25 The ability to

identify the parentagge -al.igj of i |.e.vi-a.the et hods provided by
the present inventi g%%é%v&#%ra ?%]it)ér%eo?rq{%ﬁqq v &St rr%esr’ré’ hani sns in
- conmer ci al SoraCidhlidae Genetle ttertkernss Bifve texXamy Ercthuataekt i on, '

del etion, rearrangenent, single nucleotide polynorphism (SNP), a
m crosat el | 7% & %@%ﬁoﬁfg:\%%&ﬂ FIRFBTE e Pl ébea

fn R)
pol ynor phi sjfp@FeandRRffAe RS dhaty i ifi jhon_Qf, t he
par ent age ori%i n using the c18%éct ober 28%{6&% g%%\%lé%yﬂ’%?’fﬁgﬁl 00112 12
met hods Pr RFAEHE IO 19 itivientiico rexcEeelsprie $6ifl i onnpentnidan peroviedes t he
benefit of i i.rect . identification of the parentage individuals or
origin pop%%%%o%% et %gﬁﬁiaﬁ)diaré'@t i'-‘lfi’('i'iethilftieg’at?’ité‘l""reﬁ‘ergL§I y 5 based on
t he assi gnnantrefsimcsampligliQ a popul ation based on the matching of

genetic profiles based on gene frequencies, a traditionally used nethod
based on the statistical guess that an individual with a specific genetic

nmakeup or genotype bgheng peci fi. 0. i ith a specific gene
frequency at those |[oci .ir’%%ggr?tﬁr g’(si]toyltaﬁé %%ggﬁkggnﬂ{%ﬁW%S ‘—élgfgbl i shes
par ent dde mplesdisisnghetl epcompass sanikeogenel ypeenkbhueacset of pre-typed

panel s corr, ing to,potentia parent or origin genotypes. Thus, the
present 15 a%%\%%ﬁ%tgﬁ Va5 8ENEEa gilﬁﬁilppEaﬁPeFi‘rﬁ?o9gn§i‘1ﬁﬁove¥n traditional
i dent i fi catsueh aet badsdbasad, OBLBORUVALE 28N ﬁfaﬁiﬁéé-aﬁh§58Y%98§s of the
invention exenpliified_ 20 herein for an origin or parentage determ nation

of a fish™&tSie arédeHgdrrylapprrembresingaavatteogabellite
sequence, where the isolated nucleic acid molecule is
15 selected from the group set forth in Figure 3 and

designated SEQ ID NOS: 155-164, which correspond to the
salmon. Also provided are nucleic acid molecules that
hybridize to the nucleic acid molecule selected from
the group designated SEQ ID NOS: 155-164 or its

20 complement under highly stringent hybridization

conditions.

In yet another embodiment, the invention

provides an isolated nucleic acid molecule encompassing

25 a microsatellite sequence, where the isolated nucleic
acid. molecule is selected from the sequences set forth
in Figures 5 (SEQ ID NOS: 309-367) and 11, which
correspond to the tilapia. Also pro#ided are-nucleic
acid molecules that hybridize to a microsatellite

30 nucleic acid molecule set forth in Figures 5 and 11, or
its complement under highly stringent hybridization
conditions., Figure 11 shows isolated nucleic acid

molecule encompassing tilapia microsatellite nucleotide




ot her.organi sns and bi omaterials. A unique aspect of the 1&@epbdrdfdéret hod,
in addition to the particular conpositions provided by the invention, is

t he 25 enwloonsrosmiiso of | ar ge- scal e parentage or origi n anal persBo3masied on
checking. a sanpl e genotype agai nst a parentage or origin genotype database
and by that be able to determ ne which parent pair the particul ar

i ndi vidual goghghbatesn&’ L swvent | [,Std [sh 30 from
traditionals g?ac?ng %?étgﬁ%r%§5?¢€%é§2éﬁgh%$§rgéﬁ%é%ﬁgiégégtIe, which is
based on i ndévigoateég SEQNPRArNGE: sAMpES7M t h origi n candi dates rather than
by conparison agai nst an exhaustive origin database. 18 October 2006 WO

03/ 060160 PCTRB03/00112 13 Due to their high biological capacity for

reproduction (fecundity)yef i SHotHai dfoddlRIRECIAHd MnRPRHQY | ate target
for practicing the nmethods of the invention. For exanple, a fenal e sal non

br eeder 2anPBOVkdewcE ubsebatied cooltie maity moidkadne shwndisstiey have

mllions of i I art4 cul ar,, genpt ypi.n a.f.ennl | non breeder
and its nal %I?%é{ﬁé)gﬁéeérgqp? o"i?/ié)erl ief hneucalb?cf’;ciJtci)fe %%ﬂ\ygrﬁwjt% @Hﬁ)gi'n of 40
metric tonswiedre sigad absbl Reghrllelss ©fadite mddduienaladenefits 10 conferred

upon the nethods of the invention by virtue of the fecundity of fish, the
net hods ar e® FI8 ReAuenes, silRgtath I fram téen sramivo Sesdana@tedcont ai ni ng

nucl ei ¢ aci gkhagedien. t3rs IR 200 UPSE0 480 Lo AR gpment of

parentage/ ori gi n genotype databases 15 and conpari son df a sanpl e genotype
agai nst1guctrrrestnrgb dye halddumvent i on further provides an isol ated
nucl ei ¢ "aci d nol ecul e having a nucl eoti de sequence that 20 hybridizes to a
nucl ei ¢ acid nol ecul e enconpassi ng a pol ynor phi ¢ nucl eoti de sequence, for

exanpl e, a SNP and. ¥ arsesbitRidditg Seeuereas “ak1tBatinyertkanicas set
forth in Figures 1-9 and 11, or its conplenent under stringent conditions.

in one enbGHIEHETS HEFs AR the Srdgenddssrrestédopmeses at | east 17
conti guous giiche B df%cd SR, M aSNR St Al By 10LH0Ung 1. O
15 species Hippoglossus hippoglossus, a large saltwater
 flatfish that can be up to 4 meters in length and is

found in the North Atlantic and North Eastern Pacific.

Alsc provided are nuéleic acid molecules
- 20 that hybridize to the nucleic acid molecule selected
from the group designated SEQ ID NOS: 374-409 or its
complement under highly stringent hybridization

conditions.

25 In a further embodiment, the invention
provides an isolated nucleic acid molecule encompassing
a polymorphic sequence, where the isolated nucleic acid
molecule has a nucleotide sequence sélected from the
group designated SEQ ID NOS: 415-472 and shown in

30 Figure 9, which correspond to the seabass. Also
provided are a nucleic acid molecules that hybridize to
the nucleic acid molecule of selected from the group

- designated SEQ ID NOS: 415-472, or its complement under

highly stringent hybridization conditions.




t he conpl enent thereof. Such an oligonucleotide is able tiBGpebef200al |y
hybri di ze to a conplenentary nucleic acid nol ecul e under highly stringent
30 hybri dwoasiossuseondi ti ons. Further provi ded are isol at egcT/aB03/00112

ol i gonucl eotides containing at |east 17, contiguous nucleotides of a

SNP- cont ai ni ng nucl ei ¢ acid nol ecul e 18 Oct ober 2006 WD 03/ 060160
PCT/ 1 B03/00112 14 or of its conplenent. Al so provided are isol ated

ol i gonucl eoti des containing at |east 17 contiguous nucleotides of a

m crosatel |l ite sequente-eeadaharain, ntick et €rmct seipd €Ul o rHfed t s

conpl enent . _An_5.1sol at ed gl'ﬁgnucleoti e can thus contain at |east 18,

19, - 20, 22, 6P3RIPTR 5125 50T gt sOFTRY eBergbtormesn the familanst 30,
40, 50, 60, 5éPra80dad).ad@0indBie 180 bildd L00.L4%>. 250, 275, 300, 350,
400, 500, 600, 700, 800 or nore contiguous nucleotides fromthe reference
10 nucl bt | denbeepEheEls upas orelk 4% drdamigts sewiuenriag tAn thevent i on

- ol i gonucl eog. Lngl e, or_doubl strand and represent the sense
or anti seng%é@ﬁgz%?p&?%&%%e lerr?rb%%r?tn‘% ﬁa]fhet%esgﬁfd%c@fafs 3 | eoti de
conpri ses abiteastaddmeonialgbess, nucl eoti des of an isolated nucleic acid
nol ecul e enconpassi ng a sal non singl e nucl eotide pol ynorphism (SNP) as
‘descri bed above and set forth in Figure 1, or. the conplenent thereof. In
a further enbodi ment, 1y %&éﬁ@ﬁ&ﬁ%ﬂ@o% g_%jie 8. 4 %ng)go%gﬁe%t | east 17
, conti guous nucl eotides an isol ated nuclei’c aci mol ecu enconmpassi ng a

tilapi &%i it elgnidiEst i lais amirh eGP ermmteserindded above and set
forth in FE : 6,.0r the.conpl.enent thereof. Such 25,
ol i gonucl e&%@zﬁéﬂgb eg“’teélcsepe@f}ﬁrgltﬁ? Hﬁ@biagie%enﬂlﬁﬁe&cpaﬂﬁm phi ¢

nucl ei ¢ acimbIrahdeullmeola helcvtedd FRauedey shilaleds trbpoeak

hybridi zati on conditions. In a further enbodi nent, the isolated 30
ol i gonucl eHHP %W@?%tsﬂ%éﬁ NDE :c 4d0i-ddduendngblownt iides of t he

T crosatel it @1eRERHP MRS ¢ Poft. 281 Lo BG4 Igpbogat ed SEQ 1D
15 nucleic acid molecules that hybridize to the nucleic
acid molecule having a nucleotide sequence selected
from the group designated SEQ ID NOS: 410-414, or ite

complement under highly stringent hybridization
conditions.

.20

As used herein, the term “cod” refers to the
Atlantic cod, which belongs to the order Gadiformes,
family Gadidae, species Gadus morhua, and is a '

saltwater fish found in the North Atlantic above 45° N.
25 '




conpl enent thereof. The invention also provides an i sol at BdOctober 2006
ol i gonucl eoti de containing at least 17 18 Cctober 2006 WD 03/060160

PCT/ JBO3/W0b3@A6018b conti guous nucl eoti des of the m crosat ebhB®msgguence-
contai ning nucl eic acid nol ecul e designated SEQ I D 309- 367, or the

conpl ement thereof. In a further enbodrment, the isolated oligonucleotide
conprises at 5 Ieashﬁl7 co t ouspgucleoti es rosatellite

sequence- cont ai ni ng nu€l &Fe 8 EdfedCset MP ?FHE?E OFi §fife 11 (al ong

Wi th correspeadiAgnPehBBnbhsAREg @@m§ﬁé§bhxe|ﬂu€§ébgﬂéé9d SEQ I D NCS:
473-1377, or the. conplenent thereof. In a further enbodi ment, the 10

i sol ated oBﬁ@ﬁﬁH@Béthﬁélgéhpgl§§§Saﬁnﬂeasprm$at@thtgu@ﬁquﬁuceaot|des of
the ponnD S c n i Ci e, desi gnat ed SEQ
nos: T TaeE. 3 BRE oot LR R BB Bk PR b BB et 1 he

|solate6 obegasadleﬁbrdexampmélses gén&ﬁybeasisﬂ7aﬁ@nar@uayéf@ycIeotldes of
t he pol ynorphi ¢ sequence-contai ning nucleic acid nol ecul e desi gnated SEQ
| D NOS: ~ 37#2469"PEHSPhE ebnpl BRERTCRAGr E6ROLYRS sdatapaser iBnbRRI nent, the

 Solated oheGRBHG! 89! LAE APUREISASLA! abaYhuAL CROILANONS JHcgeot! des cf

t he 20 pol ynor phi ¢ sequence-containing nucleirc acid cul e designated
SEQ | D NOsfighosampleor Fhethevmplrepehhe Lheenbionlpmewide$her enbodi nent ,

t he isol at onucl eot i de, se st_17 conti nucl eot i des
of the poI?%%%%k?g a%%ﬁ%ea%bﬁtﬁgﬁ?ﬁﬁfﬁ H%%?e?%né%?du & %#% desi gnat ed
SEQ | D1bICSexdhpid/2as proble €6Npbearht th@epeOiendwIChE abhanCl eotides are
able-tO'specificallg hybridize to a microsatellite sequence-contai ning

&

nucl ei ¢ acP@*fofees cu%@@keﬁﬁghﬁy ighr sagehes g i Ut 8RR conditions. 30
The '”Ve”tbegegﬁiﬂ% #@%% gféngaﬁngﬁn 2gvenLagegus Yo yisell o1 exanpl e, as

probes to detect I ¢ nucl eoti de sequence- contalnlng nucleic acid
nol ecul es, afbr exanpl e SNP-contalnlng and 18 Oct ober 2006

15 The invention further is directed to a method
of determining the parentage origin of a fish sample by
providing a parentage genotype database that contains a
collection of candidate parent genotypes, also referred
to as candidate origin genotypes, that each represent a

20 distinct parentage origin and comparing a sample
genotype to the parentage genotype database, such that
a match between a sample genotype and one of thé
candidate parent genotypes identifies the parentaée
origin of the sample. -

25

The ability to identify the parentage origin
of a fish sample via the methods providéd by the
present invention allows for improved quality'control
mechanigms in commercial aguaculture. Genetic markers,

30 for example, an insertion, deletion, rearrangement,
gsingle nucleotide polymorphism (SNP), a microsatellite
{MS) or a variable number tandem repeat (VNTR)}
polymorphism, are important tools that allow

identification of the parentage origin using the




WO 03/ 060160 PCT/1B03/00112 16 microsatellite sequence- cott@étnbangd0Pducl ei c
acid nolecules in a sanple; as sequencing or PCR priners; or in other
appl i cat i aipsoshpeey to those skilled in the art in which py@rkesoaaizi on to a
SNP- cont ai ning nucleic acid 5 nolecule and a mcrosatellite
sequence-containing nucleic acid nolé€ule is desirable. In one embodi ment,
the invention provides a priner pajir containing an isolated _

ol i gonucl edt¢iehedD R?ﬁ?ff%fi?ﬁ? ey dthe ebgtertziaont i urrerailteot i des of a SNP-
cont ai ni ng ﬂ&’sﬁ% i [ b o | i cid nol ecul e
cont ai ni ng at %a%@%ﬁégﬁu%oﬁ%%%leﬂoﬁﬁd%%wﬁ Cglox?rep enment of a

SNP- cont ai nidwnt infictses imrach il wind qeastentafgd himdinvetidlon.od L diw t her 15
embodi nent, the inventio rovi des, a_priner, pair, _containing an isol ated
ol i gonucl eﬁ?@%ﬂ%i?ﬁ%@gﬁtthqréa’ﬂdlﬁe% GilostGrid o meded Yof a

m crosatel |hddeg m%%m&ﬁéﬂw%@%ls@@féﬂ% heeilie e, an isol ated

nucl ei c acid nol ecul e containing at |east 1I7 20 conti guous nucl eoti des of

t he conpl erfedfom the araizzhisld iafe grewpidnt grsdhitlashibagpatlcireigenaci d

nol ecul e of inventian.._  The primer, pairs, provid by, t he invention can
be used, fofré%ﬁlaerlrlp JLee‘:é't 5 atrrrpa}(fjf%/ﬁoél%elnlﬁfglﬁeéi gbe?célor?ﬁ%&stﬁyde%t e pol yner ase
chai n r eactstort iz (dIRguekie $dd |ad prTisdmean welieangpeaFiqppropri at e
prinmer | ength and sequence conposition for the intended application. The
present i nERSOE ﬂ?ﬁﬁ%} W EARYPSBFalenas &@ FuaRadfd€ d ol ecul es

| enconpassi 1a0iC0sa@] 14 t SSQC] i_th bil.api a and set
forth as SE%E%DaNC:BS: %%5?{3517 r?d%%%égq%%g%t %Q%‘%’n%gl%ﬂ% t:l:fgr"s;gespondi ng

primers andastnsedin icpeibtragdsi drinet dohvasit iISEQrieDNCSesA2B1i3MEE i sol at ed

nucl ei ¢ aci lLecul es 18 Oct.ober 06.. WO 03/060160 PCT/|1B03/00112 17

enconpassi ﬁé‘allagglr‘ﬁagreogjé’t gl%%%“@ecﬁ’&?ﬁ?@"&?ﬁ’& SP0RLH S CRYPENPERsal mon and

set forth as sBREQAfDPNSS Lyt Hodield Tohabaponding ¢capotemmliagul es

enconpassi ng a .
parent or origin genotypes. Thus, the present

15 invention represents a significant improvement over
traditional identification methods based on population

genetics.

The methods of the invention exemplified

© 20 herein for an origin or parentage determination of a
fish sample are equally applicable toc a variety of
other organisms and biomaterials. A unique aspect of
the invention method, in addition to the particular
'compositions provided by thé invention, is the

25 employment of large-scale parentage or origin.analysis
based on checking a sample genotype against a parentage
or corigin genotype database and by thatlbe able to
determine which parent pair the particular individual

originates from. The invention methods distinguish

30 from traditional’tracing éystems of livestock, for

example, cattle, which is based on individually
comparing samples with origin candidates rather than by

comparison against an exhaustive origin database.




pol ynor phi ¢ nucl eoti de sequence associated with halibut 51&Qcobat200@rth as
SEQ ID NOS: 374-409; isolated nucleic acid nolecules enconpassing a
- pol ynor phiv@ 03usbxset | de  sequence associated with cod and sethsydoizas SEQ
ID 'NOS: 410-414; and isolated nucleic_acid nolecules enconpassing a
pol ynmor phi ¢ nucl eoti de sequence 10 asddci ated with seabass and set forth as
SEQ ID NOS: 415-472._The isqlated nuclejc.acid_nolecules designated SEQ
ID NOS: 155- 164, 309-B7 taheim high Rieuididwsanaciityuf®ril al ong with

correspondi ( z I phic 15

nucl eoti de Jgkgpcliﬁ}%cge%{%% %abo%na %%%%%&?éc%%%%ﬁr?\%r% n further
provi des olawmmj@ﬁé desrgetatforhyraadi izsiricp tthre medtiogist iode thequences of

t he nucl ei c, acug nol ecyl es desi natqugmé%% HFS 55- 164, 309-367,

374- 472 and"those Hlrcl ¥ SRS e i1 0 rﬁ&éﬁlreCf_{l t hat
correspond gxodidd agatd [1d o e GFERsing WHE Rigiee sGNI¢eWhiawel Y desi gnat ed
with their _corresponding priners as SEQ | D NOS: 473-1377. The term

"i sol at ed, "ha\ff‘— reilelicmee q oirfspzangrwerﬁn mnﬁi@uéia@,a@*e@o#wpé@gl eis
i ntended tq @a&\%&c}}ﬁ H]E%'e%%':ﬂ 31.c,CIL‘g_}o%r[a;;lnt| % 8&em%\6%qd%r separ at ed
h ra te

from corrponents W|t 'S na y assocl a i"$°6t her wi se
modi fi ed by:hdwamdnd:yoftdmzrexm‘ﬂyen:éimy oza>gdjrudifng=0nuelte|1& aeané @l ecul es as

they exist | n e ter "nuclejic gcid | ecul,e,” as used herein,
refers towPHt9 oég g‘? tﬁ’r?u@l g@aloPenstafsl or synthetic

Ori gin.1oA Rl MirGe’C Ixﬂ)o}ﬁ et %%ho%@so@f ¥R034068160LPE/ b@@%@‘)lﬂ 18

nol ecul € can be single- or doubl e-stranded genom ¢ DNA, or RNA, and
can represé&fdt thie fssmadiser ofd Liche tél@t M@éh@éssﬁlranuevertb@ﬂ-hssA nucl ei c

acid nol ec is e.an nagive nu cl.eotides, having, for
5 exanpl e, %hgﬁ}%%P%%%%%gaogﬁﬁgggasel Fﬁ eghggﬁ C8P Fﬁgln%hosphate portion
or having awnidifd edighbspkddbastie genokspengSHell suadségaahtons can be
advantageous creasing the stability of the nucleic acid nolecule.
tablls ment o parentage/orlgln genotype databases
15 and comparison of a sample genotype against such a

database.

The invention further provides an isolated

nucleic acid molecule having a nucleotide sequence that

20 hybridizes to a nucleic acid molecule encompassing a
polymorphic nucleotide sequence; for example, a SNP and .
microsatellite sequences of the invention, as set forth
.in Figures 1-9 and 11, or its complement under
stringent conditions. In oﬁe embodiment, the isolated

25 oligonucleotide comprises at least 17 contiguéus

nucleotides of a salmon SNP set forth in Figure 1, or
the complement thereof. Such an oligonﬁcleotide is
able to specifically hybridize to a complementary
nucleic acid molecule under highly striﬁgent

30 hybridization conditions.

Further provided are isolated
oligonucleotides containing at least 17 contiguous

nucleotides of a SNP-containing nucleic acid molecule




Furthernore, a nucleic acid nolecule can include, for 10 eliyblsr 26806
detectabl e noiety, such as a radiolabel, a fluorochrone, a ferromagnetic
subst ancewmodagaicnescent tag or a detectabl e bindi ng agercTasssnoag bi otin.
Such nodifications can be advantageous in applications where detection of
a hybridizing nucleic acid molecul e i ¢%5 desired. As used herein, a
"probe" or "ol ifgonucl eotjde" is single-stranded or doubl e-stranded DNA or

RNA, or anaPBgetthef eo?mPieenhas AlSRREmcedt axe nirdlaiedies t hat

Ji ncl udes at of £g&tudBeo ad£asbn20; 1 At . at | east
200, at | east %%Ot,llato | east 4%%?1%%&%&?2%5%0]0@0%rﬁ%t%otj}gsobases that are
t he sanme ashugteehidednpl erent codsatamll Contdgnouscdrasasaiseind orth in any
of SEQ I D - 1:1377. .25 A igonucl eotides are useful, for exanple, as
probes or l\%cjp%%crre &9 &O%%H%P?i%t? T r SRS Rich &2 the pol yner ase

chain reactisol{f¥R)ol idormsdiddioite @h GONC|RRIAes fan dihd 1t the sense
or anti-sense strands of other nucleic acids. Preferred regions from 30

which to coh3trift 22 prabet nedarie 3homntigictisc radlgotsadipsancerht hat
contain they, SNB iL{osagtelddt Rrob C be | abel met hods

wel | - known in t%gfea&?sfi{nﬁa’s e’scEl’r(% 'bgsdﬂ heidé’i %z)f't gb,' gLr%’ ’ugggd’i ﬁ%\?ari ous

di agnostic kT%s.208 Q@a5bers®,00675 WG (8B/ GGR16Q oRCT/5I0803/60@112%0019 As used
herein, the rm"single nucleotide _polynmorphism or "SNP" is intended to
mean a di ff%@‘gn%re MIEE R SRR é'@‘kﬁi'@r‘fﬁ%‘%%& &S the retareactucl ei ¢ acid
5 ol eclb esnit) @G U HerRidiR Aty (e 'f%lefi%hblt‘i’i”sr?&:ﬁlé‘?l kermrefers to
a nucleotide substitution at a particular position conpar eg to an

ot herwi se iderivEntion dldosrasileotdgisesea be adpgdenvrmdoubdei de
positions. gher r t rmrefers to a relative difference in 10
primary strsutcturd.(;ef et%\’ﬂge%% V\E%S?gr?pg‘r%eed “fUEFelt &8 8seH§PeEEF§‘nghat are
substantially related. As used herein, the term"mcrosatellite" or

"mcrosatellite sequ%nce" ism'ﬁjntended to refer_to a
n one embodiment, the isolated

15 oligonucleotide comprises at least 17 contiguous
nucleotides of an isolated nucleic acid molecule
encompassing a salmon single nucleotide polymorphism
(SNP) as described above and set forth in Figure 1, or
the complement‘thereof. In a further embodiment, the

' 20 isolated oligonucleotide comprises at least 17
. contiguous nucleotides an isolated nucleic acid
molecule encompassing a tilabia single nucleotide
polymorphism (SNP)} as described above and set forth in
Figures 4 and 6, or the comﬁlement thereof. Such

25 oligonucleotides are able to specifically-hybfidize to
a polymorphic nucleic acid molecule of the invention

under highly stringent hybridizationvcoﬁditions.

In a further embodiment, the isolated
30 oligonucleotide comprises at least 17 contiguous
nucleotides of the microsatellite sequence-containing
nucleic acid molecule designated SEQ ID 155-164, or the
complement thereof. The invention_also provides an

isolated oligenucleotide containing at least 17




15 tandem repeat sequence that is either present or variesl8Opobadgbdh at a
particul ar position conpared to an otherw se identical nucleic acid
sequence a0 biwwosmne nucl eotide positions. 20 The term " paimyBgesgoltic” as
used herein to a nucleotide sequence of the invention is intended to
-refer any variation in nucleotide sequehce between two related nucl ear
acid nolecules and is neant to _ encaonpass both SNPs_and microsatellites. 25
Eucaryotic GER5ABECESnRErAcetidr§echurbBer mesrosrhgl blhacsemisnre-

pol ynor phi s 4G Lt e t f ' Si f a gene
by sequenci %gntégﬁ%flggﬁlg?l?%g 3‘2%3 tﬂgﬁégﬁ ?&%%ﬁ#ﬁ%ﬁ#ﬁ%%@:@%f a 30
popul ati on 8f7from bhhetempiggents thdiwofual In &ifatizhdéy, eucaryotic

genones contajn.a | apge, number_o i nf erspersed sinple tandem repeat

sequences, 8@?8?1‘3?’85' Fr?‘@r 6?8}@{:1_3?%8 19 ‘i‘%ie?/‘é} | FOTRRHIFE atong

i ndi vi dugl s1e8BPs1andoit 66068k Chhiél 85t §§PE SN hd 8ri Xt ober 2006 VO

03/ 060160 PCT/1B03/00112 20 h|gh|¥ I nformati ve pol ynorphi ¢ narkers that
@

can be typE8fdueBEeeRaRpheningi ngcl diec patidenebecehes nseteabtiidn i PCR) .

- Such pol yno .G Sequ fants further.can be detected using the

ol i gonucl eo??%%f?i ggt ?%%Sﬁég‘{’a%@% ?ﬁ%\?é%%n%ré%ri?%ﬁelﬁ? @&‘fﬂpl e 2, or other
appropri at eccustest ivalyedasigkaond $EQtiE Mod: 4Fe-i13wentdorcHaucl eic acid
nol ecul es and ﬁ%@ggnucleoti es can be advant for 10

: ageously used,
~ exanpl e, as“PFo b HeeEeet nuctRiz %W%I%&ﬂ@%or’ﬁ&%si ng a
parti culgr ssophEedUs] £96MEE1 RO JEOERHISTBLD & SgUe;AS probes to detect

nucleic acid nol ecul es” enconpassing aparticular mcrosatellite sequence
in a sanpl eSORBLIRRLR MIALLO LR @F | e Holymarpliic cdwprenagep! i cati ons

known to t ' ' he arti. in which bridizaji I nvention
nucl ei ¢ acrg&&n%}[%%%ﬁegléésh%le%i?%%q &e i ast:’igéjr'?‘tlg?f e‘i’i?ib ﬁg) %‘&?:bi ndi ng of
20 conpl emed &+Y7 B randsheofcomsl @hentciithrdsd, eamplRirther

embodiment, the isolated oligonucleotide comprises at

15 least 17 contiguous nucleotides of the polymorphic
sequence-containing nucleic acid molecule designated
SEQ ID NOS: 374-409, or the complement thereof. In a
further embodiment, the isolated oligonucleotide
comprises at least 17 contiguous nucledtides of the

20 polymorphic sequence-containing nucleic acid molecule

designated SEQ ID NOS: 410-414, or the complement
thereof. In a further embodiment, the isolated
oligonucleotide comprises at least 17 contiguous
nucleotides of the polymorphic sequence-containing

25 nucleic acid molecule designated SEQ ID NOS: 415—472,
or the complement thereof. Such oligonucleotides are
able to gpecifically hybridize to a miérosatellite
sequence-containing nucleic acid molecule under highly
stringent hybridization conditions. |

30 '

The invention oligonucleotides can be

advantageously used, for example, as probes to detect
polymorphic nucleotide sequence-containing nucleic acid

molecules, for example SNP-containing and




sense: anti sense strands or probe:target-DNA, to each ot hel8 @¢tplangh0o

hydr ogen bonds, simlar to the bonds that naturally occur in chronposomal
DNA. St ri wgeisdgolsevel s used to hybridize a given probe weChnBergetz- DNA can
be 25 readily varied by those of skill,4n the art. Stringent hybridization
are conditions under which polynucleic acid hybrids are stable. As known
to those ofyiski LM § _ Lhity O i i 30 reflected in
the nelting ten%gég?g%gh%Tﬁgﬁg?ﬁ§ﬁeéﬁﬁgéég%¥gI%F%%§E$§§?i$he stability of a
hybrid i s amcigasiesninfassdiphe oasceageate ity oor alCR ternsat Ures

Typi cal ly, the ridization.reaction is perforned, under caonditions of

| ower strin%§n8§¥g¥ogP%§éﬁagﬁoﬁ§ %E?Hﬂeﬁoz %Sesé¥bgﬁﬁgd%6d: %803/ 00112
21 washes oinvehythdhybiidbzghesn §@r5nggpcaon{giﬁgﬁguﬁhcjé&gugg%fization
stringency relates to such washing conditions. 5 Specific hybridization

refers to tRelasiietgndor migresatellbitd asteente-cantadming ze to the
reference nygk éfca%égdnﬁ$fggﬁf§wiéh&géi{ggiidization under the sane
a

conditions wth nuclelc acrd nol ecul es ©are not the reference

nol ecul e. Under noderately 10 stringent hybridization conditions the
hybri di zed nucleic ids wll neral ly have at | east about 60% identity,
at | east about 75%i _t???,emkééi@ﬁnﬁeagﬁe HBGRE S sHGasy @ or at | east

about 90% i giefthé# Ypa i NS EL BA NS 141k NUSHE 2 G UL QAR ALY ti ons 15
equi val ent to hybridization in 50% formam de, 5X~ Denhart's solution, 5X
SSPE, OL%o% Spg-ainigrr al cleagted. 7 yomekdtions inudl @ iS8RE 0 22 BNSBS, at 42C.

In contras i gh. st C by idizati.on conditi.on an. be provided,
for exanpl e%o%%%abrﬁﬁzagl oé/n %l%dgg%q]ger rﬁﬂ#](?é‘l SR rt's solution,
5X SSPE, 0.128¢88% atcidi2oldmilowethdyinashiatg ldadd 1% S0BE i gabths0. 1% SDS

at  65C. Low stringency hyhridization conditions include hybridization in
10% f or mmrﬂé&%%ﬂ]éﬁ '%%&%BW@H%)@%@P@NR}@%%BSWS 22C, foll owed

by washi ng el 2P FoIRANSDF e FedBYAT 17 SOkULLGACONt I NS

15 embodiment, the invention provides a primer pair
containing an isolated oligonucleotide containing at
least 17 contiguous nucleotides of a microsatellite
sequence~containing nuclei¢ acid molecule and an

. isolated nucleic acid molecule containing at least 17

- 20 contiguous nucleotides of the complement of a
microsatellite sequence-containing nucleic acid
molecule of the invention. fhe primer paire provided
by the invention can be used, for example, to amﬁlify a
nucleic acid molecule by the polymerase chain reaction

25 (PCR). The sgkilled person can determine an appropriate
primer length and sequence composition for the intended

application.

The present invention further provides
30 isolated nucleic.acid molecules encompassing a
microsatellite sequence associated with tilapia and set
- forth as SEQ ID NOS: 309-367 and, set forth along with
corresponding primers and consecutively designated asg

SEQ ID NOS: 473-1377; isolated nucleic acid molecules




1% Ficol I, 1% pol yvi nyl pyrol i done, and 1% bovi ne serum al Bud¢tebef BEX) . 20X
SSPE (sodi um chl oride, sodium phosphate, ethylene diam de tetraacetic acid
(EDTA)) wwnesaestso 3M sodi um chl ori de, 0.2M sodi um phosphateermehod2 0. 025 M
(EDTA). O her suitable noderately strihpgent and highly stringent

hybri di zati on buffers and conditions are well known to those of skill in

the art a@l@cs@?ad@é%{ﬁ DL G di s LM 18 ddbeEY QIs R fileg whGHOCT ObEr
2006 WD 03/060160 PCT/1B03/00112 22 Ml ecular Coning: A Laboratory
Manual , 3rdhteanticolskl@pr ianf Hethdortesss SHQITYINGS : NES Yok (2001) and

in Ausubel, et al..(Current Pr.ojocols i.n Ml ecul ar Biology (Supplenent
47), John ﬁe%]y%%o%%?f%%vaf&i Il)ejs ?W%S&%i% nol ecul es of the
invention gybfdcsige cinderl dodelatiguadidd nEicitdd ghlth milhbugent

conditions to_substantially the entire sequence, or substantial portions,

for exarfpl énd@Ealy FHudh paSEQIR NOS: Br4-409 25 scodgteth nuwd ede nor e
nucl eoti des, ofst JHEl £ i ﬁ%q e!?%q i LQ.NCS: 1-1377.
An invention n%c elc e%celeédcenr%l%e“gju e g&n%l O%O?rﬁj%de&% elzegg&n Sai ni ng a
si ngl e nuclssstugire Easoorgited midh aod ereb atetd |fdrels egueie IGan furt her
contain nugleoptide addjtions ,or .addifional ,nucleojid sequences i ncl udi ng,
f or exanpl 3\,‘0 :ecﬂ(}’ean"?lglsd"t IE:1 j'fséi’&a&leté\t“élqﬂﬁéﬁ i t“loﬁ'r?cbﬁ%lsne
- ol i gonucl edricifnpaAsiRE 4 PERkcHDIAlS mRNQUdeE dduedlat ed nucleic acid

- probe that specifically hybridizes to and detects ‘a pol ynorphic nucleic

“aci d séfuerrEBasiiatied Wikiefeabasaviadeiset Forsdl wroSER dDndliESei ¢ acid 25

sequence i | ed 0 l,.ej lad. :npl forth, along with
correspondialnlaﬁ&??trfergﬂel rr?%li%&%éig n%%&%l?rig%%# gﬂ?l)&%g:nélsllegsnat ed SEQ I D NCs:
1-1377. Thetesfigprated ISEQ Menisan 13seicdes 3@19 -3%d, atad -arel end aci d probe

t hat specifically hybridizes to and detects nucleic 30 acid sequence
enconpassi r‘?&loa?’esﬁlb%’tn % FISREE [t &Long with corresponding

primers (SEQ ID NOS: 473-1377) encompass polymorphic

15 nucleotide sequences of the above-named species. The
invention further provides oligonucleotides that
hybridize to the nucleotide sequences of the nucleic
acid molecules designated SEQ ID NOS: 155-164, 309-367,
374-472 and those nucleic acid molecules shown in

- 20 Figure 11 that correspond to microsatellite sequences,

which are consecutively designated with their

corresponding primers as SEQ ID NOS: 473-1377.

The term "isolated," in reference to an
25 invention nucleic acid molecule is intended to mean
that the molecule isg substantially removed or separated
from components with which it is naturdlly associated,
or is otherwise modified by the hand of man,fthereby
excluding nucleic acid molecules ag they exist in

30 nature.

The term "nucleic acid molecule,® as used
herein, refers to an oligonucleotide or polynucleotide

of natural or synthetic origin. A nucleic acid




sequence as described herein. An isolated nucleic acid prbb@cigbert2§86
i nvention contains at |east approximtely 17 contiguous nucl eotides of the

conpl emenwd3/m@o1s0! ynor phi ¢ nucl ei c aci d nol ecul e of the ipgdaghismaiz 18
Oct ober 2006 WO 03/060160 PCT/1B03/0 2 23 The probe can be used, for
exanple, to detect the presence of a P- cont ai ni ng nucl eic acid nol ecul e

ina sanplgqd ki.LlL.ed pek can_det ine_an .appropriate probe |ength
and sequenceocogmﬁ)(l)‘s%i Ha%ngreo§5§8?ﬁe Igﬁtg?l%g]eaﬁﬁjf?]&%?‘?o?ﬁgqrﬁjec ipﬁ%nti on :
provi des -ancP¥al| areBNAychedccancidppeobnt t faé speskféesdhy, g i di zes to
and detects Eucl ei c aci d sequence enconpassing a SNP, wherein the 10

nucl ei ¢ aci " LGGRRAEeSFE2RE eoF dPFRom 2 Haugteip apkAvmolerEguwan 1 al ong
Wi th primeriseniQacssic a8y SkGré %&\ﬁsﬁat%‘}é_ I%i;%]cﬁ%icgéﬁ,pitﬂaa%ryrt@gg provi des

an isolated nucleic acid probe t at speci 1 Zes’t o and
det ect s Puctsampie dnediidneti@ne dnpasise fgase SNEhe Ibughier e die nucl eic

aci d seque i | ected.the graqup ,shown ip Figure 4 along with primner
sequences gﬁ%i%l%ﬁe Rﬁﬁeli%s-%@&?g‘ﬂfégi%}@#%g‘rﬁq FRIFRBGHRATERE an
i sol ated nutiskagaci dspelbeodhetcspasid | &ah e éra/\bq{ﬂtdc{@é q]r@“d detects

nucl ei ¢ acid sequence 20 enconpassing a SNP, wherein the nucleic acid
sequence iYSEIRRIRG Ere bl idHowt ithainrleit anidesilgratied SEQ | D

. NOS: 374-4 RS nt it | [de n jsol.ated . 25 nucleic acid
probe t hat q?%re%i fidclzcga%lﬁ/ %%%c?ldq?lzée]g%lg{ g%ddl%ca‘lel[aeec &t &“ﬁ@”ﬂ%r rﬁ‘]ﬁrc nucl ei ¢
aci d sebuerrstammiees g dettdmrahild eicd efni,d Sequence: irvdEeietad the group
shown in Kigures.6, 8 and 9; set forth as SEQ ID NOS. 368-373 and
410-472. THe TPVEHEI B a1 3 S PreRgRetie ihsidare30 anddEnesgend probe t hat

 speci fi cal Inadyr ializasedtarand bidetior! oMt ehi1AGd HIERUGNCE sBpgoNPassi ng
a mcrosatel]ite sequence, wherein the nucleic acid sequence 1's selected
fromthe gfss Eeinane magukes agivantacsousetinf epph 1aatS$BEQs| BhNES: 155- 164

and 309- 36 e 1R QP REY éﬂﬂy%ridizing nucleic acid molecule is
15 degired.

As used herein, a "probe" or

"oligonucleotide" is single-stranded or double-stranded
DNA or RNA, or analogs thereof, that has a sequence of

- 20 nucleotides that includes at least 15, at least 20, at
least 50, at least 100, at least 200, at least 300, at
least 400, or at least 500 contiguous bases that are
the same as, or the complement of, any contiguoué bases
set forth in any of SEQ ID NOS: 1-1377.

25 Oligonucleotides are useful, for example, as probes or
as primers for amplification reactions such as the
peolymerase chain reaction (PCR). In addition,
oligonucleotides can bind to the sense or anti—sense
strands of other nucleic acids. Preferred regions from

30 which to construct a probe include those nucleic acid
sequences that contain the SNP or a microszatellite.
Probes can be labeled by methods well-known in the art,
as described hereinafter, and used in various

diagnostic kits.




WO 03/ 060160 PCT/1B03/00112 24 The invention further providdestobar2Dgbl at ed
nucl eic acid probe that specifically hybridizes to and detects nucleic
aci d sequer@s/somwonpassi ng a mcrosatellite sequence, whegeiBoddagiznucl ei c
acid sequence is selected 5 the group,shown in Figure 11 along with primer
sequences as SEQ ID NOS: 473-1377. As described herein, an isolated

nucl eic acid probe of the invention contains at |east approximately 17
contiguous nucleotides of the conplenment of a SNP-containing 10 nucleic
acid nol ecul e of the Asivesrd drezin, therosai etdidd@-« anidaidydigienucl ei ¢ aci d

mol ecul e of Jnvention. Jhe probe can be used, for exanple, to detect
t he presenc%éj;?m%ré}ﬁf’?r&oncf%i ré‘lﬁ% rﬂu%!léﬁ?%ch tangesdulce diffgrence .
m crosat el | i eneeldct U s diediie B ifbekp %Céﬁn R dd) RSUY GogFe skill ed

I
person can determne an appropriate probe |ength and sequence conposition
for the T ntBARI DIk anmudedtsiclatadd anwdesiic iad gordltdom.e or 20

ol i gonucl ec# t | ion.can he produced.or . isolated by nethods
known in tﬁ%ﬂﬂﬁgml'k#ééefnéeﬁg:g} a ghuocgl'éar?%ﬁq% S&’gjpw’?érﬁ}ltflﬁ’fn @)Faﬁ‘pl e, on the type
of nucl ei ¢ padiituisireqds e ictgrRded ¢d S0 Prderiiase jskhkliedin the

art, based on, .know edi%g of the nucleatide sequences 25 disclosed herein,
can readi | Y45 &Gk SeSeRcsd ath adlisicenkc nacksosddeepoas tgoneni ¢ DNA! as

full -1 engt iehcaldidar, dosl @l R $of BELEhLATL O BRbubLe! gpoth  mRNA
or desired fragnents therefrom by methods Known in the arte 38 An
i nvent ildh RFWSIY strdakirec besweens twot compasiest noblehe gxagt sequence of

a nucl eot i 1C et._forth in _publicall avai l abl e dat abases, such as
Expr essed %gﬁﬁgﬁggngggi(é§ sf?gggaﬁgﬁégi¥a§8iﬁt tes 18 COctober 2006 WD

03/ 060160 PCT/1B03/00112 25 (STSs) and genom c fragnents, deposited in

public databases su%h as the nr, dbest, dbsts and gss
_ | S used herein, the term “microsatellite” or

“microsatellite sequence” is intended to refer to a

15 tandem repeat sequence that ig either present or varies
in length at a particular position compared to an
otherwise identical nucleic acid sequence at the same

nucleotide positions.

- 20 The term “polymorphic” as used herein to a
nucleotide sequence of the invention is intended to
refer any variation in nucleotide segquence between two
related nuclear acid molecules and is meant to ‘
encompass both SNPs and microsatellites.

25
Eucaryotic genomes contain a large number of
single nucleotide polymorphisms, which make it easy to
look for allelic versions of a gene by sequenéing
samples of the gene taken from different members of a

30 population or from a heterozygous individual.
Similarly, eucaryotic genomes contain a large number of
interspersed simple tandem repeat. sequences, designated
microsatellites, which vary in length among

individuals. SNPs and microsatellites représent




dat abases, and TIGR, SANGER center, WJST1 and DOE dat abaskssOctgbeDaa0dsef ul
nmet hod for producing an isolated nucleic acid nolecule of the invention

i nvol ves waygsdebissat i on of the nucl eic acid nol ecul e usi ngctthgos/daphyner ase
chain reaction (PCR) and specific pringgrs 10 and, optionally, purification
of the resulting product by gel electrophoresis. Either PCR or

reverse-transghtpt {90, - 5?9 0 ..produce.a nucleic acid
nol ecul e havi %g gny desnlgr%eid@r%gc eo%ﬂgo“{ij%g%rélsegkpaﬁes?%&’%di fications
to the 15 nt¥bedc &t dexsuqiencaischny allso god vidin=edl e by rhedgnng an

appropriate Lyrer W t.h one or re additions, deletions or substitutions.
Such nucl ei (EP&%CI d Cflﬁéiﬂr}é@“%?% SHPITIG S R Feentiabes @t i ng  from
as little dseadsta@al GRNINPTEHIRN GRMcIdRT );’Lj]%%.tg.%ﬂ z gtsia%ue of

species of interest. Furthernore, an isolated nucl’el c aci | ecul e or

ol i gonuct eot?™d) o#e tdasquihest iloh Bxemdie 2or oducttchy apypnidpatiatemeans. For
exanpl e, a $lnglegp n%ttrh%'&j ]{?‘Iow% nuclt§1i c acid nolecule can be chemcally
i I several® &r

synt hesi zed I n one piece, or ces, by automated synthesis
met hods known in the art. The conplenentary strand can |ikew se be
synthesized in one oQr myre pigces, and a doubl e-stranded nol ecul e nade by
30 annealing the conﬂ#@h&ﬁW§P§1§Pr§N@§¢lg pedd modekudies and particul arly

advant ageoust fepnuenedus dag calablev BlrantlobbudpleauLas. ych as .
ol i gonucl eoti de probes and priners, an Goreid acrd molacul es cont ai ni ng
nmodi fi & MRIEEdE.des probeskagedete8tOnuabel c28606d MO183:06808160

-PCTﬁlBO3/0Q&&% eti rkers, for exanple, an_.insertion, deletion,
rearrangenent,“gﬁg? ngc%o Y FFPiaroﬁlnggFigﬁ?ieﬂﬁﬁﬂﬁr t andem repeat (VNTR)
pol ynor phi gmlymcephibnpont ansampdks bbaprabbowbdgatibbicabion;ief the

par ent age ori.%’nn ESi ng the methods provided by the invention. For exanple,
t he presen@gﬁ melErehes afpfempassing a particular microsatellite

sequence in a sample; as Sequencing or PCR primers; or
15 in other applications known to those skilled in the art
in which hybridization to an invention nucleic acdid

molecule is desirable.

Hybridization refers to the binding of
.20 complementary strands of nucleic acid, for example,
sense:antisense strands or probe:target-DNA, to each ]
other through hydrogen bonds, similar to the bonds that
naturally occur in chromosomal DNA. Stringency lévels
used to hybridize a given probe with target-DNA can be

25 readily varied by those of skill in the art.

- Stringent hybridization are cénditions under
which polynucleic acid hybrids are sﬁable. Aé known to
those of skill in the art, the stability of hybrids ig

30 reflected in the melting temperature (T,) of the
hybrids. 1In general, the stability of a hybrid is a
function of sodium ion concentration and temperature.
Typically, the hybridization reaction is performed

under conditions of lower stringency, followed by




of a nucleic acid nolecule of the invention containing a l¥cDgtobsr 20
nucl eoti de sequence, for exanple, a SNP 10 or a mcrosatellite sequence is
i ndi cati vav@é3/géhmso ori gin of the sanple. Thus, the invent ipgm/apesnosges
- methods for detecting a nucleic acid mp]jecule containing a SNP or a
-mcrosatellite in a fish sanple. This information can be useful, for

exampl e, {owhands! eimvaeyhing, Obhd! A10heLNCatkeAoSARP! & 2L A e enbOdI MBnt,
the nethod is practiced by “contacting a sanple~cont ai ning nucl®i ¢ aci ds
with one - oFOWEWbréﬁﬁ@@ﬁGQheetrﬂagenoﬁtaéhhngscbﬁtBQMDUﬁaémhﬁyquences from
a SNP—contahgbag gggleic acid nolecule of the invention, under high
stringency hy Elzafron conditions, and detecting a nucleic acid nol ecul e
that = hybridizes to the oligonucleotide. In an alternative enbodinent the

method i s practiced bé contacting a fish 25 sanple with a prinmer pair
suitabl e®for anplifyi Agegiforphybridl pabhionuceEers aod dhmladwidlidyof t he
invention, oanplif%hag.aznugl gl [ l.ecul e usi | ymerase chain
reaction, aﬁd detect?ng ?Egaaﬁ%$?l%%1$%ﬁ?y lﬁézﬁggﬁqﬁ5¥ein, the term
"sanpl e" i srefereded ntoletanaahy hvbiegi€alifhehe haehildi ddts9#4e, organ or
portion there environnental sanple (e.g. soil, food, water,

f
ef f | uent ahﬁngﬁs ?ﬁ?ggAWﬂafO% TR WD gutetrialagid amlaavd e
SNP- cont ai nEmg: ek chét aehd ASEERIAREMANG1 JO GHABOHRLETENGOS/ 00112

27 nol ecule of the invention. For exanple, a sanple can e an egg, a
sect i ont dbt B FERE R niEbebiheatel o |gorsbi i ors sthe iHydtridirzeeder, snelt,

sl-aught er ed,f & stx Il.ular_ fraction or _extract, or a crude
or 5 substant?a%cflo%%%@gnuc le?% acit lﬁ?éﬁa"feata}qbr%e%tséﬁﬁ”% 60%n be prepared
by net hods kdrawnitiy, tdie bedstsuibcaly 759 Arddiie Al ioid ak fiapamt of the

detection t had  enpl oyed,. A sanpl e can correspond to an individual fish
or can cor;%%cb‘%chosfb Jrfg‘%/lét:'tqi’ain &b ddagtdeout okhddeptisss of detecting

a nucl ei ¢ addbrd Bl BE WhterirhehtS YIS tARRLE A tRE:4aLLt ati ve or

15 equivalent to hybridization in 50% formamide, 5X
Denhart's solution, 5X SSPE, 0.2% SDS at 42°C, followed

by washing in 0.2X SSPE, 0.2% SDS8, at 42°C. Im
contrast, high stringency hybridization conditions can.
be provided, for example, by hybridization in‘SO%

' 20 formamide, 5X Denhart's solution, 5X SSPE, 0.2% SDS at
42?0, followed by washing in 0.1X SSPE, and 0.1% SDS at

65°C. Low stringency hybridization conditions include

hybridization in 10% formamide, 5X Denhart's solution,
6X SSPE, 0.2% 8DS at 22°C, followed by washing in 1X

25 B8SPE, 0.2% SDS, at 37°C. Denhart's solution contains
1% Ficoll, 1% polyvinylpyrolidone, and 1% bovine serum
albumin (BSA). 20X SSPE (sodium chloride, sodium
phosphate, ethylene diamide tetraacetic acid (EDTA) )
contains 3M sodium chloride, 0.2M sodium phosphate, and

30 0.025 M (EDTA). Other suitable moderately stringent
and highly stringent hybridization buffers and
conditions are well known to thoée of skill in the art

and are described, for example, in Sambrook et al.,




quantitative, and can detect the presence, abundance, i ntigPéitoler@p06
structure of the nucleic acid nolecule as 15 desired for a particular

appl i cat i wip o3fogdte@bl € hybridi zati on-based assay net hods pa¢h@Rn1hor
exanple, in situ hybridization, which,can be used to detect altered
chronosomal | ocation of the nuclelc acld nolecule, altered gene copy
nunber, ang, BNA. & v : Ss fornat oY d. O her
hybrldlzatﬁa Tethoc At N e%%' ﬁlofs aﬁ RNase

prot ecti on Srasiays, HaM‘thh Bzamsb,e Hmdwt:mw de:mr Moxd t{ze@ocabueddndéa and
integrity of different spl i ce var| ants and Sout r:lLeran gts whi ch can

be used 25APHRSTerSH Fd 1 MU A
hybri di zatl@aﬁw%rp@@ﬂe el G;m\rge} R @ahssuu\fe@m%rkdqtl%gw e noiety,
such as a radi0i sotope, fluorochr , chem |'um nescent nmar biotin, or
other detectable noiety known in the art that is detectable 30 by

anal ytical nethods. i t.ahl e a i fi.cation-b etection nethods are

al so wel | known in t ARCHF-C 'na|m9¥ﬁﬁ¥1eﬁ= %sgggnﬂpgenﬁagpltatlve or
quant it ati epalaaney @ﬁe@n&é&ﬁ@el@%m\“@e@&/%@k@%hﬁ /1B03/ 00112 28

chain reaction (PCR); reverse-transcription. PCR i ) ; single strand
conf or mat | GFALISEMFEMSIGHRisHorSSt) subriiapdiial Luhi bR @aﬁlF@adlly identify a
singl e poi Rt @Hﬁﬁgl gﬁsggﬁﬂg sqd fer e e secondary 5
structure ofqg ngl e-stran Qhﬂ P%Qt S%é a%gglggkgﬁagélectrophoretic
nmobi I'i thY upgpiced-lgemdt deiamg gél 1§Ie@ﬂnopﬁor695540ThGO|nrembten al so

provi des a e ho f 106g the.,arigin of a fish s e by
provi di ng &S gﬁgﬁﬁ% E%Fy &b&gé%eﬁ%gﬁﬁa§§iﬁﬁkageﬁgﬂgﬁPion of

candi dat e g@Qeqb gaat ypag7wherei n each of the candi date parent genotypes
represents a distinct parent; and conparing a sanple genotype to the 15
par ent age genotype dat abase, wherein a match between the sanpl e genotype

and one of the candlggtgngghgqbn gﬁ@gggeegcga &BﬁegﬁﬂthBe of each of the

t wo

15 oligonucleotide containing a gingle nucleoctide
polymorphism or a microsatellite sequence can further
contain nucleotide additions or additional nucleotide
sequences including, for example, sequences that
facilitate identification of the oligonucleotide.

20 |

| The invention alsoc provides an isclated

‘nucleic acid probe that specifically hybridizes to and
~detects a polymorphic nucleic acid sequence of the
invention, wherein the polymorphic nucleic acid

25 sequence is selected from nucleic acid molecules set
forth, along with corresponding primers, in Figures 1-9
and 11 and designated SEQ ID NOS: 1-1377. Therefore,
the invention provides an isolated nﬁcleic aéid probe
that specifically hybridizes to and detects nucleic

30 acid sequence encompassing a SNP or microsatellite
sequence as described herein. An isolated nucleic acid
probe of the invention contains at least approximately
17 contiguous nucleotides of the complement of a

polymorphic nucleic acid molecule of the invention.




individuals in a parent pair identifies the origin of thel&Qephee20®0 In a
rel ated but distinct enbodinent, the invention provides a nethod of
determ ni w@ @heosee i gin of a fish sanple by providing an etirgk#s/m@enot ype
dat abase enconpassing a collection of candi date 25 genotype profiles,
wherein each of the candidate genotypejgrofiles represents a distinct
popul ation of origin; and conparing a sanple genotype'to the candi date

genot ype proffﬁgﬁ%%&ggrg%gﬁg%fl &@'pgznggyg%ﬂfhzggg%ﬁﬁgﬁ?qhxpe and one of

t he candi-date genotypeé es’ i'dent on of origin of
the sanple. fhesdmesasof par s agenigehotypendsiahnsasi damblealliegiin genot ype
dat abase" as used. herein, refer to a 18 COctober 2006 WO 03/060160
PCTRB03/ 001125383l @ pnptirat Fiohl b PLGTIR G370 H0 e i 31 de sequences

cor r espondi NGag@rGERch Eat S H}E eTdnAaD UrkPase en@%n%ﬁﬁ?ggg%ﬁg of being

profiles, respectively, i'n a centtalized |otatlon

sear ched 55 wi e alntempled pppbigatiandeternine a match. As used herein, the
‘terns "candi date parent genotype" and "candi date origin genotype," refer
to the individual conponents of the collection that make up 10 the

"parentage genotype dateHaseiverticH ifHdvigRIDE slaldmsticidiespectivel y.
‘The concept of ap origin_versus a parent can be used to include the

situation whRi¥ tRCRattERs SRafE ides nhdivamdddize s &iro v Kipteste  t han
one generati qf;@eld-ap é%ﬁé%ﬁ%ﬁgf%{ %Jﬁ%se%kgl%ﬂ'?})%ﬁ%' ng

genotypes. that do not corre _ mponent’s, for exanple, those
conpri sedl®f nustismipt erdial semptersapal eadfected drone frhed yatoupn shiown

addition, an .Qrigin _genotype consi,st _af a profile or | _th b reflects a
genetically UJ%IL q%@%’%‘t qbf%ﬁr%}%é’@hzé’rd‘gﬁrefﬁmst &‘uﬁ%ﬁ%&h% Sgopul ati on
or batch ratheriiz.hami@n dirfdint idalfpanest pasviiSede s edd1atkhose
enbodi nents where the method is practiced to identify,
nucleic acid probe that specifically hybridizes to and
detects nucleic acid sequence encompassing a SNP,
15 wherein the nucleic acid sequence is selected the group
shown in Figure 4 along with primer sequences as SEQ ID
NOS: 165-308. The invention further provides an
isolated nucleic acid probe that specifically
hybridizes to and detects nucleic acid sequence
20 encompassing a SNP, whevein the nucleic acid sequence

is selected the group shown in Figure 7 and designated
SEQ ID NOS: 374-409.

The invention further provides an igolated
25 nucleic acid probe that specifically hYbridizes to and
detects a polymorphic nucleic acid seqguence, wherein
the nucleic acid sequence is selected the group shown
in Figures 6, 8 and 9; set forth as SEQ ID’NOS: 368-373
and 410-472. The invention alsc provides an isolated
30 nucleic acid probe that specifically hybridizes to and
detects nucleic acid sequence encompassing a
microsatellite sequence, wherein the nucleic acid
gequence is selected from the group showvn in Figuresg 3

and 5; set forth as SEQ ID NOS:155-164 and 309-367.




for exanple, a sanple, for exanple, a fingerling, wth refaddobe 2806

di stinct genetic conbination of potential 25 parents. The uni que spectrum
of “genet i WoI3dkdil6es created by a particul ar parent popul @craBosmoriz

popul ation of origin can thus be used to trace a sanple to a specific
producer. 30 As used herein, the term"gyigin" refers to the source that
is identified by matchi ng the genotype 511‘ a sanple to a collection of

candi date genghypPeseRPRsShSkPOMOS . : &5 i ndi qﬂgé andj daf e
parent . genotypes 1(':;rgecandilldaltle g%%o?%/%él%ér(%%e}ﬁ%%%&e%%. 16%8@%%0 er 2006
WO 03/ 060160 PCFhé¢ BOBADO4peci Bicalkby rivdert dbzes nto i and eldtadatenbodi nent s of

the invention ii?ls desi.rable to identify the orisrg;j nating . broodstock in a

strict parent3g3TEESt 2CUAI FEIHFCY HAICOMRADR MR M S FRPSAHAIHESSh et hods

can be utilizedqhénde TBhEOr&iarkh dal@ d O 8 POPW A Ofi LIdidbt@ig bat ch
of origin that is represented by a genotype profil.e or panel that

col l ectiveby Fl¢| geeup aslipwrpinfFigiiie i Huailonmrweiitls priiethe par ent age or

origin genotype S S ( ti of_c i date parent or
origin genotyp%'g%tl%;gcﬁs c%ﬁntsg%@eg abl sﬁgid'i 'roal“{g}’h dtgees'r?gf{3‘|q:'(:e%famalr kers known
in the art aridedesc)idedidelsiod durleiexampld® pidips ol epleesenteed in t he
SNPs and 15 mcrosatellite sequences enconpassed in the nucleic acid

mol ecul es pr AN By The'§3RfeAERFPX MR Yohet T COMFREVS are sufficient to
di stingui sh gieDdott {Ges C@ﬂ'cﬂﬁgt&r&ﬁr&@ntgwté/@@—féo%@aghgﬁb candi dat e

parent genotypes in the database. The parentage genotype 20~ dat abase can
conpri se HYendtipkeiofagidmokralled aff therigyvesitviommerea 10- or nore, 20 or

nore, 50 or ' or .nor-e,. 500, . re, .100 nor e,
2000 or nor e%%s or&rr%tet%rpcgoﬁitf(z)&gﬁ’@ SHSHSHE af%‘%(fﬂ? eSPlﬁDP%, : , 00 or
nore, or 60, Gifvexicimme CHndipdate 2arpdeehised, Eaddixamie,t ke nunber of
genetic mar ke({% reg:tijé ed to obtain the required statistical power to
practice the 4fEt%dd RERFSIRFe G Gn S psmatadiing nucleic acid

molecule or a microsatellite-containing nucleic¢ acid
15 molecule in a sample. The skilled person can determine
an appropriate probe length and sequence composition

for the intended application.

An isolated nucleic acid molecule or
20 oligonucleotide of the invention can be produced or
isolated by methods known in the art. The method
.chogen will depend, for example, on the type of nucleic
~acid molecule one intends to isolate. Those skilled in
the art, based on knowledge of the nucleotide seguences
25 disclosed herein, can readily isolate the isolated
nucleic acid molecules as genomic DNA; as full-length
CDNA or desired fragments therefrom; or as full-length
mRNA or desired fragments therefrom, by methods known
in the art.
30
An invention nucleic acid molecule does not
consist of the exact sequence of a nucleotide sequence
get forth in publicaily available databases, such as

. Expressed Sequence Tags (ESTs), Sequence Tagged Sites




variety of factors, including, the desired application of180etob&tdoos, the
allele frequency of the marker, and 30 the size of the

col | ecti owetsdsmsassi ng t he database. |t is contenpl at edpicltaBosrdorizeast 30
or nore, at least 40 or nore, at |least 50 or nore, at |east 60 or nore,

at least 70 or nore, at least 80 or noreg at least 90 or nore, at |east
100 or nore, at least 120 or nore 18 COctober 2006 WO 03/060160

PCT/ 1 BO3/ 00112sT8d) SMRF dBisdmike fﬂ%ﬁ&ﬁﬂi%ﬂéﬁ iFSPulliiRg a parent
pair via the invention nethods. Inaddition, it is estimated that at |east
5 or nore, atdderkasen sichme thaitnt eadresn obgisr @ndagsgseast 40 or nore
m crosatel lit - R ker 1y, I S assigm an

i ndi vi dual ta%g§paren' %g%?qyﬁghtﬁ%ﬁﬁﬁygﬁggggﬂﬂegﬁgﬁgi%é#gq#ggunderstood
that the nunb@dxtalfagws kers necessary can based on the particul ar
paranmeters_provi ded by the breeding and production organi zation, for

exanpl e, 10 different nunbers of fanmilies in the production units. In a
preferred embodiment, - idye RAIARNAGR CIHRN Gt .URAASE S i@EAel ve, whi ch
means it can include all of the candidate parent or “origin genotypes 15

t hat pot ent i @avsglasisulatidepmodsentie e pdree imatenduiiogi inyblvassanpl e. For

exanple, a p t.age. _genot at abase , can.incl ude genotypes, of

substantialIsgéﬁ;fﬁ%c%ﬁﬁgn'%§$§%¥% 'Wé;ﬁﬁﬁﬂﬁ$lﬁgFFﬁ§FVth55%5965£ﬁes

fingerlings. pdhaneitiseeichefint aedictdlic PEER)t 208 epeeificcpetivees in a 20

par ent age eggh%pe-database wi Il depend on the needs of the user and wil|
[

vary- dep n P SGdilde Bunifdcaldan oLt 6hse rrguAtinpegrogyet
avai l abi l ity 19f QeCceISdQorhdRdidat e %‘3&%& ®ROLLJi N genotypes and the
i Ker s expressed I n

conplexity of dgenetic mar the sanple. 25 The parentage or
ori gi n genot yeatscaltasascaiptiendPCRCt(@T-PERA candbdatieegatent or origin
genotypes of__a single_sp

ci,es _or, .can.contai n _representative .genotypes
Correspondi nd L5 S A PPy OF BEtenolE 0 ol g HeREH: BE51FBF exanpl o, cod
and tilapia, ragleiesidecthounpagties.speeisiredMbleEScABYoR8 dsedhkn order
15 nucleic acid seQuence‘can also be introduced by
choosing an appropriate primer with one or more
additions, deletions or substitutions. Such nucleic
acid molecules can be amplified exponentially starting
from as little as a single gene or mRNA copy, from any

20 cell, tissue or gpecies of interest.

Furthermore, an isolated nucleic acid
molecule or oligonucleotide of the invention can be
produced by synthetic means. For example, a single

25 strand of a nucleic acid molecule can be chemically
sYnthesized in one piece, or in several pieces, by
automated synthesis methods known in the art. The
complementary strand can likewise be gynthesized in one
or more pieces, and a dquble—stranded molecule made by

30 annealing the éomplementary strands. Direct synthesig
is particularly advantageous for producing relatively
short molecules, such as oligonucleotide probes and
primers, and nucleic acid molecules containing modified

nucleotides or linkages.




to verify or test whether a food sanple or individual sanj@wepeéxents
the species that the sanple is sold or nmarketed as. 18 October 2006 WO
03/ 060160wedB/06EEEB/ 00112 32 In one enbodi nent, the invenproiRAdIIRE
practiced to verify species origin. In this regard, the total result of
genotyping of a sanple with a high 5 nuslger of narkers can be used to
verify that the sanple belongs to a species based on predeterm ned
information regarding markers, which can be supplied, for exanple, by the
producer.. Al though a proportion markers nay correspond nore than one

speci es, differences irGehetio mambers offed |etaamlal |2l cxicmscand allele

frequenci es e used to distingui et ween species. Furthernore, if
desired by th@gg%glr?n‘t hree%ﬁjﬁ%l?%%[fl%%iar d (f?lciﬁcfsg?ﬁ:r?c‘lg]e]ﬂfoet ypPes can
represent, foraridblxanpher t #ndep uaidans(ais) asolhaidpdlaised ag@l mon and
w | d sal nron apd the inventjon used to assjgn a sanple to one of these
candi dat e PoptTRRFGHRE oFoRt? grippt ARaw Yder g grtgan ifulthe parent pair.
20 Thus, the jhventl ' tRGS, oY e dat abase
enconpassi ng % col e%li%lp% Igg%%%df?a}% par eér%i[S 5’%%3%%(%%3@%0 ypes. The
candi date palmveniorons i gior genotpless den dresearst riucteEilph @ampdei ety of
genot ypi ng nmet hods known t hose skilled i the art .and descr,i hed herein,
for exanple, i%dlucgle%fecf i%c%firrﬁﬁ%c‘aﬁoﬂ%di%eoﬁntvﬁél%&ﬂnti%ﬁi on. It
i's cont enpl atgchdhalorddlel & anaitaas e At 0AS @:GAH 1Y) CAMRRDS
genotypes_of existing 30 broodstock and can be a conpl ete collection of
al | . br ooH®t 0tk YyeHcinARREelkits sasmengs disedndigative ofi dlest possibl e
nunber of brqﬁﬁﬁﬁ- f eri S | Wi i not yped f or
inclusion in the l%pacif;nr%ﬂa%gs g nlgelf]'ype ast’a%glge?iﬁg%nga'% ?%r?lv?gggenotypi ng 18
Cct ober 2006 maibadly (RO GIRCKIMB) Y Gitl2ic3adidoeddeetiieand for optional
I'nclusion Ir“é%ﬁégining a SNP or a microsatellite in a fish sample.
This information can be useful, for example, to

15 determine the drigin of the fish sample.

' In one embodiment, the method is practiced by
contacting a sample containing nucleic acids with one
or more oligonucleotides containing contigucus

20 sequences from a SNP-containing nucleic acid mﬁlecule
of the invention, under high stringency hybridization
conditions, and detecting a nucleic acid molecule thatl
hybridizes to the oligonucleotide. In an alternative
embodiment the méthod is practiced by contacting a fish

25 gample with a primer pair suitable for amplifying a
SNP-containing nucleic acid molecule of the invention,
amplifying a nucleic acid molecule using polymerase

chain reaction, and detecting the amplification.

30 As uéed herein, the term "sample' is intended
to mean any biological fluid, cell, tissue, organ or
portion thereof, or any environmental sample (e.g.‘
soil, food, water, effluent and the like) that contains

or potentially contains a SNP-containing nucleic acid




par ent age genotype database, it is further contenpl ated ti8adctgem@dfpi ng
can al so be perforned for a representative nunber of individuals froma

f ar m whenwb smediko are i ntroduced or fish are harvested fopcrstdghter .
Thus, in the nethods of the inventio par ent age genotype dat abase can be
a partial or conplete collection of candidate parent or origin genotypes

correspondj spLied., jon of 1 ntial_ parents. Once
determ negl?l‘g?%{éﬂ%gn%?ekﬁéeﬁgt%}g%]%f%%h b@o%o%ﬁ%&efaet oatsh%m%]aer gr?tnage origin
dat abase.- bé &8 agder at pedtibat obteined hbesm ps ovdmies-dyal 16 dd1et i nventi on
enabl e the_user to trace back not only to the individual genetic origin,
for- exanpl Et8BsEHEeF nehresgerr oot ookl Miderrf ntbtbu P cmabeher y, but

al so  can pesyised: {91552ELa8c SEHPLE &, agy éea/ﬁldéi%@.iered t hr oughout

t he food value chain by selecting the 20 appropriate markers. This
enbodi nént s@psthet ialént pone nwhlehc acid ganedrerateisor i bed sasmpdet | M zed

genetic logistics or_ge ic flow cantrol,,is predicate, the fact that
a menber p?%ﬁ%eﬁﬁ%%??aﬁégy@?wd?_ %Exartpl ,eef’”:ftar%%"’\%g@ei ves di stinct
and i dent i foabtge 25abel 668y Of cHRNEIIE tHRd eldBdcd 1N Adigder 00dst ock of

origin or fromthe last nmultiplier providing seeds to the farner such that

the par ent¥"R QYR r i Bestwpinecan apyeesrandd e dentindisddueped and used to
establish g oi9enot ype gég%é%&g?rﬁéoﬁg@ e |%£§rc§ﬂec%l :‘T’vi"’&u%HQUQh a 30 farner

may share.genetic materi arners, eac arner ‘receives a
uni quelget of fingerlings originating froma distinct conbination of

parents that do not_give rise to offspring in other, farns - if the
distribution fromt h“éﬁ%afﬁ%%‘?ﬁ?%&ﬁ s‘{%treg‘ffrﬁ%c? G peid oo
--- 18 Cctihmescn2096in VD H34060160, RET/dBAR,0 it3tilheefore, the

provider of fingerlings, generally .the hatchery, can collect and type DNA

cor r espondiURpt-ai ¥e eranfl @an Jaffediatdin Puansnag,| lkbyindancese to
specific bﬂ{%ﬁ; &Ef%é@ifearc&etﬂl{g n‘Hcrlfe%_rcergcid molecule as
15 desired for a particular application. Suitable
hybridization-based assay methods include, for example,
in gitu hybridization, which can be used to detect
altered chromosomal location of the nucleic acid
molecule, altered gene copy number, and RNA abundance,
20 depending on the asgay format used. Other
hybridization methods include, for example, Northern
blots and RNase protection assays, which can be used to
determine the abundance and integrity of different RNA
splice variants, and Southern blots, which can be used
25 to determine the copy number and integrity of DNA. A
hybridization probe can be labeled with any suitable
detectable moiety, such as a radioisotope,
fluorochrome, chemiluminescent marker; biotin; or other
detectable moiety known in the art that is detectable

30 by analytical methods.

Suitable amplification-based detection
methods are also well known in the art, and include,

for example, gualitative or quantitative polymerase




5 farnmers. In this enbodi nent of the invention nethods, n®Oanby 200 brood

stock profile as defined by its parentage genotype collection wll be
uni que, bwio wwesgo farnmed fish population or batch will becegsispeed a
uni que genetic origin genotype profilg, or panel that 10 allows tracing the

popul ati on of origin. The nethods of e invention for determning- the

o1 9in Of EliaNsampl s biperpYi dlogan OELGLO: QENGL Vie, dgkbace

enconpassi Ag a co CTron 5 candr'dat € geno € pro or panels

further enpbkl; aginghdi yttanmd eoedueest donghtpodYyibihNeh hesserner ci al
chain, for exanple, a farner, to collect tissue froma representative
nunber of ¥RRLYFLH: t VAHSA, CRBrrexdhdy eldenbliha 3 ratREltPPHEE whol esal e

evel, andyged ahbi sita a8 1050839k &3 phLELLIS: AR JELEhAgE, a0 0T gin

genot ype at abase at enconpasses a collection of candidate ™ genotype
profil es. Sncecstabdi shiunkyle hetbandaDitA ciinat beraduoss sa d.0caerdder verify
the origin of a rticular s | e or exclude the correspondi ng producer as
a 25 poten‘?f%‘l’tlg‘gﬁl?@éeﬁctrﬂ%b%e‘fp?%rn%’(é agsfu:?lrflg F%tations of

pat hogen condami-hddedsidrregular or illegal acts. Thus, as described

" herein, the invention 30 nethods allow for-tracing a food sanpl e back
virtually to any level of the commercial chain by utilizing unique

genetic markers and fﬂ@tﬂ%eﬂ%{c%rfli&féé Q;S}F]owﬁf&%:%l QLRI st a
conprehensi ve or exhaustive at'abase. e et hods 1nvol ve parentage or
origina8 dastexein 26 6c he\ND:0i3 06 036 0 FEGI¢H BOSMEI0L 19y Bhowedigy & di ff erent
| evel s and can further be cog%%qgg w th ot her methods known in the art,
for exanplRATEHATH FPUYRR MR T PO FTIRBRARTTD 7 gﬁ—f'??g‘?cfté‘(ﬁjbnci es, a

- nmethod t haif reld®safie thiprstatdSidispbed | kthdhond dal S athd ndividual with

a specific genetic makeup or genotype belongs to a specific popul ation
with a spandidatperarenyaanstmes errasits By daipardison, the
vent | on S A0 ] U PSS cd W = of Gl rec
15 parentage genotype database, wherein a match between
the sample genotype and one of the candidate parent
genotypes or the genotype of each of the two
individuals in a parent pair identifies the origin of
the sample.
20
In a related but distinct embodiment, the
invention provides a method of determining the origin
of a f£ish sample by providing an origin genotype
database encompassing a collection of candidate
25 genotype profiles, wherein each of the candidate
genotype profiles represents a distinct population of
origin; and comparing a sample genotype to the
candidate genotype profiles, wherein a match between
the sample genotype and one of the candidate genotype
30 profiles identifies the population of origin of the

sample.

The terms "parentage genotype database" and

“origin genotype database” as used herein, refer to a




10 genotype with a collection of genotypes that represent 18Odobeardocd
parentage or genotype profiles or panel reflecting a unique popul ation of

origin. Awvbipsnke further can enconpass mtochondrial gepggjifosiifser s
that are useful in the nethods for i tifying 15 parentage or origin based

on their maternal inheritance pattern. The determ nation of the genotypes

dj s . ¢ol I f did
par ent Tor BorBLReGEom ohCe AR 4Bk ook el IR SEReAe e O

acconpl i shedrbyspondimd ety odngedaty ppagenetdadstkmesvoin the art and
descri bed her&in.and can utilize_a variety of genetic, markers, including,
for- exanpl E2nghda b2 rI¢ROFEPS RECERLCDE FReRat eVt elef kers provi ded by

the invent L@R ra TS fo@alﬁfaﬁaeﬁaeefgtaapﬁaﬁ%é a@@%ixgi%%cp.e

constructed to contain a collection of can ate paren or origin

genot ypes wabhba seuebs cgebyovpeatd edgtefmineansnaicitonpare a sanpl e
genotype and determne its 30 origin/parentage. The determ nation of the
sanpl e genotype can be perforned instantaneously, for exanple, using

array or chip techna®oys&omEréin} hehartedns tdehdI@sts tFatait be
advantageously transmtted via satellite or via a conputer, allow ng
direct or 9epdt¥re| Mg ¢andilaes odekoinEnay e/ oAb for/atBo3/ 00112

30,2, Cenghat pRasy lombanl 80150 LE ectelay senclude pded e by et hods

di scl osed herein. In a e 5 met hod, the
genot ype deher Ypamstntorgefgamet vee dilalzies sgfarent™ carigim gienagsnes ypes t hat

make up-th r ent age enot ype. dat ghase is rfornmed via an accurate and
fast hi ghg?ﬁgk&%@?{putrﬁ%%%#‘%u‘ egﬁ?ﬁ)lcé?n‘:ﬁ%hiod{ B 62 gel - based

et hod f orveed@esta h RAWTERN Ke NBEHEEo SHAMJD @fe diusxaipl e, the SNPs
or mcrosatellite sequences provided by the invention set forth in Figures

1-9 and 1Mher®rgisdat dmIeshrmidre pridiatl Bedife e SSEQY Monos:
f10r13|72)d u??l?)%&'iscﬁqeﬁf)‘;%éﬂ&elta{&? AUTRef Uy d Qi ot Wil be genotyped
15 databases encompassing genotypes that do not correspond
to parent components, for example, those comprised of
biomaterials not capable of sexual reproduction. In
‘addition, an origin genotype consist of a profile or
panel that reflects a genetically unique sget of markeré
20 corresponding to a specific population or batch rather
than an individual parent as ig desired in those
embodiments where the method is practiced to identify,
for example, asample, for example, a fingerling,'with
regard to a distinct genetic combination of potential
25 parents. The unique spectrum of genetic profiles
created by a particular parent population or population

of origin can thus be used to trace a sample to a

specific producer.

30 Ag used herein, the term "origin™ refers to
- the source that is identified by matching the genotype
of a sample toc a collection of candidate genotypes
congisting of, for example, individual candidate parent

genotypes or ¢andidate genotype profiles/panels. As




15 parentage genotype database, it is inportant that the IFehabysai2d06 system
enpl oyed is appropriate for high- throughput conditions. In particular,

genot ypi ngo g3wisheds that avoid nmultiple steps and do not pegRBéfHao112l O
exanpl e, performance of PCR or electr (phore3| s are 20 particularly useful

for genotyping candl date origin or parent individuals. For exanple , the

| nvader TM Lo h.iny s _di ect h brldlzatlon of

genomi c DNQQQE?%L %%%%Pla y fPeﬁmé +IE8 ?a?% probes al | ows

senS| tive andeamuhatle 28 degsﬁabme ob SaBatwrihens satwpleawdmyification by
ot her technol ogies known in the art for.fast and accurate

hlgh throngﬁﬁagsﬁéﬁgtﬁﬁlﬁgSEFéC sBRGENFRTet heShet Wabke ofn tAe$Fvent i on. 30
The net hOdémBBdEH@ntQVEHE' PBvLALS oA 2N EABLAY caft Hélrlllfi:h/l%éd geqot ypi ng

met hods avail abl e for characterization of génetic varrtation including, for
exanpl ep taahnhqaesabdsédtartaya peptlat bornbaf edridpipader Heesierh anil gel - based
‘systens, and. k gF ss 18 Ccto $vé 2006 03/060 60 PCT/1B03/00112

37 spectroﬁ£99§n PrEy L5 LRPERSFRVS Yb?nﬂ?ﬂ NPT ol ecul es to

~a target 0f3aﬂe$Ubﬁ&tabéllé@ﬂlvéméﬁfe@tg|élséréu%dc?f QHafrRMr solid
substrate, such as nitrocellul ose nmenbrane and the sanpl e nucl eotide 5

seguence cEﬁrﬁﬁtﬁNA RNA, or any pernutation thereof. One convenient

nmet hod for determ ning the sanple genotype involves use of a mcoarray. In
contrast to the genotyping of the 10 candi date parent genotypes that nake
up thelparentage geiﬂheyp&rekattaﬁmstﬂr o { &b edénstygerdc gm0l 1 nportance
in the selection_of en%i¥ i n od n?r t he sanple. As described
herein, thg® ﬁ%?ﬂ%ﬁ§e%f tf 1R/ \RATRIHOIF IS i n whi ch

the step Or_ﬁjeﬁi@tﬂﬁébmﬁﬁléﬁ ddre J@%&@aﬂ?ﬁ%d@%ﬂ%ﬁw jeqRldix separated from
the step of conparing the sanple genotype to the par ent age genotype

dat abase. TR¥kexanprevnt e Bhepirt gendtdesenibedhrhereigor fiormed by an
i vi dual oy by 3, 1 ORoLEVEL e SIRSIAA 35 Fnd GEIPG ocati on, such as a

war ehouse,
15 microsatellite sequences encompassed in the nucleic

acid molecules provided by the invention. The genetic
markers are sufficient to distinguish one of the
.candidate parent genotypes from other candidate parent
genotypes in the database. The parentage genotype

20 database can comprise genotypes of 2 or more, 3 or

| more, 5 or more{ 10 or more, 20 or more, 50 or more,
100 or more, 200 or more, 500 or more, 1000 or more,
2000 or more, 5000 or more, or 10,000 or more, 15;000
oxr more, 30,00 or more, or 60,000 or more candidate

25 parents. In addition, the number of genetic markers
required to obtain the required statistical power to
practice the methods of the invention depends on a
variety of factors, including, the désired apﬁlication
of the method, the allele frequency of the marker, and

30 the size of the collection encompassing the database.
It is contemplated that at least 30 or more, at least
40 or more, at least 50 or more, at least 60 or more,
at least 70 ox more, at least 80 or more, at least 90

. Oor more, at least 100 or more, at least 120 or more




20 store, or anywhere along the comercial chain. Theref or&Qctbberi2806
understood that the sanple genotyping is approriately perforned via a

reliabl e, woésasbisand relatively sinple nmethodol ogy, for e¥gABlfuerd chip
t echnol ogy such as the Motorola eSenspr TM DNA chip 25 system It is

contenpl ated that capturing probes for the SNPs, for exanple, nucleic acid

nol ecul es h Lnyent | ag_de i bed rej are placed at the surface
of the chi %&g%dﬁﬁﬁgr%éﬁi égggfiol% %%%f‘éjgg E@ g%)g%%%%?% arle{f)“’}lée'érénti ng the
profiling pagkeicaachd 3Rventeehl asthSIHsequensdyitosechndidybridi zation
can be perfornmed uysing differentially |abelled probes, for exanple,

ol i gonucl e6EF4B2EEELERSDr BYi 48ESHY° t BE BreRemt ler@htldrPadPErescri bed

herein. Up j-cahi i o) . Chi 51F¥E oni c
si.gnal s wi IglE %Q%ctt %%e?PZ@%%Q' V\%O%?%%%l%%%%%%%o%%%t 3 coém‘runi cate
t he par 6i cmhake8tlPsadebectepded nin heetslaogs efomnalssidmwimpyan t he sanpl e

type. As.described herein, the methods of the 5 jnventi b d
n i 1 bct ABEREHEUBDY PO ToRBEnt dng BOTHE SROn TSR I QRATBI | ne. between

hatchery afdigoRE88REEodACERLON Ehe LNGNISGAPOL RAKDE: He@EAS, Well as a
filet sanple corresponding to a findling or any other sanple appropriate

for gent oyfPRgPa¥Rd 20 el pretheutpymararetens terqjeiind fod W be
-extracted b ' b : i n [ exanpl e

b g g € _ npl e,
aut onmat ed exig?gc%i?onﬁﬁﬁcg&gé%%%nm%’rcé%ﬁy %?/%’I f%%de&%sm&{%’l on robot. In a
preferted dubbdrewntnumibdres nef hbxsi bied hin i rtve ndraducaiorbeintised i n renote
15 nethods in which-the step of determning the sanple genotype is

physically separated fromthe step of conparing the sanple genotype to the

parent age genotype gatahssereFaq Sy Bredthe QML pi ng can be
performed by a sal es enpl'oyee at a renpte |ocation, 20 such as a warehouse,
store, or @aNOREPe Ghlomepedicls cothaiidlive chiych arghnsheltcd®ari son step

ot o7 e hORLAD OPCUE ol L8 S S S0 PRI

15 that potentially could represent the parental origin of
a sample. For example, a parentage genotype database
can include genotypes of substantially all of the
parents from each hatchery that provides fingerlings.
The number of candidate parent or origin genotypes in a-

20 parentage genotype database will depend on the needs of
the user and will vary depending on the source of the
gample to be identified, the availability of access to
candidate parent or origin genotypes and the compiexity
of genetic markers expressed in the sample.

25

The parentage or origin genotype database can

be directed to a candidate parent or origin genotypes
of a single species or can contain répresentaﬁive
genotypes corresponding to a variety of potential

30 origin species, for example, cod and tilapia, as
desired. Species specific markers may be used in order
to verify or test whether a food sample or individual
sample represents the species that the sample is sold

or marketed as.




the internet. 25 Once a sanpl e genotype has been deter m net Ottobdér2006
contenplated that origin determ nation can be perforned instantenously. If
desired, wPaRbicege genotype database can be conveni ent lperah@i@ghion a 30

conput er readabl e nmedi um Accordi ngl Y the invention provides a conputer
readabl e nmedi um enconpassi ng an par en% age genotype dat abase, for exanple,

an exhaustive collection of candidate. parent or origin genotypes. Such a
conput er readabl e medi um enconpassing a - -- - - - ----- ---- 18 Cctober

2006 WD 03/060160 Pgh/ bBE3LABLAZmedY, PERENI AUENDEDAL ¥R Bat abase is useful
for conparing the sanple gentype with the candidate parent or origin

genot ypes, PRACEACEANtBeVESAGENPBRELGSpeFigifed &R Bhigonpeasd, appar at us.

he use of tAcCOBRULCLARRA BEUTLhS. Bo8A0VER! SnbagbTgeyReharanigge genot ype

dat abase can be conveni ent tore accesseé Oor conpar’i nto the
genot ypé ohuabsanpfemafkpasentagbeganseflype datbbpsehatarthdesanpieni ently

accessed usi appropriate _hardware, software, and/qr, networkjng, for
exanpl e, 1%‘338?1138 {:laram/ﬁ?@c?ﬁ?ep?ﬁﬁ dOi PREdRt sbrkecd; Hetofmati ethe

internet. BrgHshREgVALERESsNALHYENCeaR 0bd WakSH AIEG , NESMOLKROIW] Nat i ons,
the nethods of the invention including the step of conparing the genotype

of a sanpb¥ thearpadenctge Jdhboyge 2aprtpeetieom harkérsomeni ently
performed | jety c i g t] Acgcor di nal t he .i.nvention

addi ti onal 91'%?%@{’ (gs %8L%o%%%e§£§p%§$§jt%%' f‘(g)lrflg%?%%{%% b ttlgeorrput er

- execut abl enusbepsofoalbspesdi ayléDe sépss aind VENE 1 ©NEr@dnhadsiedor

exanpl e, a single conputer, apparatus can contain 20 instructions for
carryi ng off't i o u?%rdé§€%%$%&ﬁ beteRR™ ) SRRICH¥Fpari ng t he genot ype
determned for a sanple to a parentage genotype dat abase, and

instructions for determ ning whether the sanple genotype corresponds to
one or nore of the chwdtidareors, pbf eigsioredrbyitthgeamypdshe n t he parent age

genotype capdidate parent or origin genotypes can represent, for

15 example, two populations.such as farm raised salmon and
. wild salmon and the invention used to assign a sample
to one of these candidate populations of origin rather

than to a particular parent pair.

20 Thus, the invention provides a parentage or
origin genotype database encompassing a collection of
candidate parent or origin genotypes. The candidate
parent or origin genotypes can be constructed by a
variety of genotyping methods known those skilled in

25 the art and described herein, for example, using

genetic markers provided by the present invention.

It is contemplated that thé parentage
genotype database can encompass genotypes of existing
30 broodstock and can be a complete collection of all
broodstock genotypes. It is contemplated that the
highest possible number of breeders from the hatcheries
supﬁlying samples is genotyped for inclusion in the

parentage genotype database. = In addition to genotyping




dat abase. Alternatively, the conputer apparatus can contai$Ottebér2006i ons
for carrying out the steps of an 30 invention nethod while the' parentage
genotype ¢&f @dardfsol S stored on a separate medium In addi %i-QARgesn00112

i nstructions for determ ni ng whet her §3sanple genot ype corresponé% to
candi date parent or origin genotypes in the parentage genotype database
can be contal ned .on.a 18 t ober._.2006 .MO.03/,060160 PCT/JB03/00112 40
separate C(%Oﬁllp&u?ég?t% ]f)a%q ororOPsté'ﬁ)é}agl( e“}ﬁejdﬁfrﬁn d.'n%oc ined with the
conput er apRafaitsgs QHRitgly ddtabaaanpulteri £xeeuhabl ecatepplatetine net hod
and/or the _database on a separate nedium_Such a separate 5 conputer
readabl e nediaimIsiP B igRbIdRY e e Perlszmest §@r & st orage nmedi um such
as a ! opPY-dlixterfldt ivll Hinfleod FRIMRILAUGENS ol BeEaRRY Rhenthi ch can be
accessed by & carrier wave such as an el ectromagneti c carrier wave. Thus,
a conputser sapgpidr atnes odnicaiudany car 1 gharcard dgervgenetly fierdat abase or a

fil e-server _.on ich the parentage genotype database is,stored can be
remotely a S5 or Té’&l‘%pllé’, t&i%a“%%‘%ﬂpquté rl%vﬁntéoﬁ‘_e’?mrk such as
the interngdarétgkiddRtyge e a¥ase Wadd HeN@Wpak-+¢an beadi |y determine

appropriaté 15 hardware, software or network interfaces that allow
i nt er conne®dmtaffe elilegdiomoeic capdtisiatap parants or Arpgiant age genot ype

- dat abase usgf i ' .of e _inv ion_is | cti.ve and capabl e
of 20 bei grﬁ%: é%nﬁfﬁﬁ&gggﬁﬁg n%p 8a%ﬁ§§%?§-88§8%3£g§% é?igin genot ypes.
It furtloer potetont=anmyaatesd st.hatniche dettatratiasd, | abkudamplie appropriate

sof tware providing sta%%btical algorithns that can be,inplenented directly
to conpar e SEROYRR B EFCPPREES ke C&E PeEEBRagE 9519aRdi date parent
gentoypes Wsli-hguisaving to resort to transferring data to a further

| ocation. Routines for the estimation of |ikelihood of origin of a sanple
are well known in the art and include, for exanple, Maxinmm Likelihood,

Quasi - Maxi mum Li kel | figod oangliGeneraki £8d . AVehDRLag' pMBIEALS: by

15 the invention enable the user to trace back not only to

the individual genetic origin, for example, as defined
by broodstock, breeding nucleus or hatchery, but also
can be used to trace a sample back to any level desired
throughout the food value chain by selecting the |

20 appropriate markers. This embodiment of the invention,
which also can be described as optimized genetic
logistics or genetic flow contxol, is predicated on the
fact that a member of the production system, for
example, a farmer receives distinct and identifiable

25 Dbatches of genetic material from the broodstock of
origin or from the last multiplier providing seeds to
the farmer such that the parents giving rise to the
gsample can be identified, typed and ﬁsed to establish a
genotype profile or panel. In particular, although a

30 farmer may share.genetic material with other farmers,
each farmer receives a unique set of fingerlings
originating from a distinct combination of parents that
do not give rise to offspring in other farms - if the

distribution from the hatcheries is organized optimally




While the invention nmethod is exenplified for fish speci ek @edber 2006

fish/ seaf ood products, those skilled in the art wll appreciate that the
et hods pyews@edepy 18 October 2006 WO 03/ 060160 PCT/ | BO3¢-PRbgsmoidl the
invention are applicable to |dent|fy3cglt her species by genotyping sanples
and conparison of the sarrpl e genotypes wth genotypes of potential
parents.. Thus the inve on_net ho bl e to_plant..and animal 5
Bpectes that FAVESECHEhr Do RrOTAqet ol EfeTEfhge” fafndiuilal e

tilapia, -seh&TRaeded)Nefahi SELEHEEI £8d tPoPANA Cebfespsing N t he mati ng
of two parents in order to produce a set of offspring. 10 It is understood
that nodi fitEEeEpRt wieeh @b paeensapsiahtvhll yobre eeise He activity of the

vari ous At | Sel thin the
definiti on§%?£l:L e |%%€%%%%n§%r%€%%%aé&nﬁé§%% d"flﬁéé%ﬂﬂ the follow ng
exanpl 8 afmrmetendethtohild ehbodimehie dﬂﬂttlﬂmtlﬂl\rmﬂldﬂhm&lﬁfﬁﬁiﬁﬁ I nvention.
Exanpl e | 1|sol at o of .SNP rkers fro al non_ and ia 20 This exanple
descri bes ]i“%’%l%ﬁdr% R T 557? %ﬁ%% fhd QSQP’“?FL#?%EP&% roman Atlantic
sal mon  ( Sed#h®n @&é@r?eﬁ&?—qé dé@ilé’é@l&i Ny B thd aRhfqud ORAC hheips

ni | oticus) individua Wwo genom ¢ libraries, one for tilapia and one
for sal nonfalened chish reepetRsImEPr t'i@athilllmlndDe sriengd . a The genomi ¢ DNA

vas e g a el 61 a1, SR St L o Ry oned b
(Arrerstmmﬂta]swmcwe)cm@\lﬁcﬁé agrRIt St dn tde origdm y ange 900 - 1100 by were

excised fromthe gel and isolated using Q Aquick Gel extraction kit
(Q agen). The isolated DNA fragments were then ligated to Ready 18 Cctober

2006 WD 03/060160 Held IBAUME I* A invention for determining

the origin of a fish sample by providing an origin
genotype database encompassing a collection of

15 candidate genotype profiles or panels further enable an
individual producer or entity within the commercial
chain, for example, a farmer, to collect tissue from a
representative number of the fish traded, for example,
to be traded at the wholesale level, and establish a

20 “biobank,” which is another term for an origin genotype
database that encowmpasses a collection of candidate
genotype profiles. Once established, the biobank can
be accessed to either verify the origin of a particular
sample or exclude the correéponding producer as a

25 potential source of the sample, for example, in
situations of pathogen contamination, irregular or

illegal acts.

Thus, as described herein, the invention
30 methods allow for: tracing a food sample back virtually
to any level of the commercial chain by utilizing
unigue genetic markers and instant verification
technology against a comprehensive or exhaustive

database. The methods involve parentage or origin




to-Go pUC18 (Amersham Pharmacia), linearized with BanH , BRBcioh@ated and
formulated with T4 DNA |igase, followed by transformation into E. col

Pack CGol dwaepmhfenpetent cells (Stratagene). Cells from thg RoddRiAr1 €s
were grown on LA anp agar plates and:ﬁ%ones wer e picked at random and

cul tured over night in LB nedium PlI'dsm ds were then isol ated using

Q Aprep-Spin_ . M niprep_ kit L age fol.l owed_h equenci ng, of the clone

i nsert usi%&sgﬁaﬁéaga Eﬁ§ng$%8§8E§nanﬁe9%Ps£“%Bﬁﬁgq BnEPHE P T ners and Big
Dye Term ngtieh Segeengefbodki knofBl in PrénBEe, f 86rPERamBIE, desi gned from
the insert sequences seeking to obtain as |arge anplicons as 15 possible
and-wi t h am3FREABE PéEngenebicipucbplagi hgsedeonpgpher Brequencies,

sof twar e( htt p: angs WL N-L. /Ol = s Dj i i . CQgi ).

o e B RahUMRERATE gL A S0 BLILRY TEELELAIB Sl

addi t i oBal ahl3ndifrbduwail dwlbh- aTEPeANAL AGTACSH E0RaW&Ip-31) or 20 reverse

- (5"- CAG GAA AﬁA fTG ACC - 3' ) sequence s, added to the 5 end of
each forwaPE"3hYPReVEISBIPr FRe2 ?B?ﬁég¥?v@?9u¥%tégﬁhw¥%?2%riner pair in

order to ghaplEiy SuhseavephefeGuUsnCingsel {16615 Eocbiabapiddie, PCR primers
descri bed above anplicons were produced from six sanpl es:
i ndi vi dual Fpegenventionimebhptiesifennify veriminl ar eparéneaes s wel | as a

l e of | Qr fj . Th i on. ' t ot al
Vol bire of 5081 Basth BE AIEERL itbamdDioF he BFLEIN G RIAERd 0. ® 501
dNTP (20M) geRotyp@xirOBnbaf 61 1&8tpeh i 68 damdBlpeopthat zeshiaderithe enzyne),

0.2 | Amli-taq, polynmerase, (ABI). Tenperature_cycling was perforned with
an 18 Cct ob® 1gbg%a¥vﬁﬁﬁgﬁﬁﬁﬁ%6@rPEWFWEU%?O@@%@lyﬂ% PRhiRIERL denat urati on

step of 95r§fi@étfi1§153u&ﬁ§%{uéh§<gpuﬂ§t |&8 &Eigz‘ﬁnp fRrpRagconds each, 58
C for 30 seconds and 72C for seconds, then 25 cycles at 95C for 30

seconds eafhriipelr 6881 f encdupapst vl teckonplyfak agénet asmapdids ned on a
GeneA 9600, {9 ARL v BUPS CBHE e 0,05 £OL TERSE: Pf, 8 POR 3.6 |
15 parentage or origin based on their maternal inheritance

pattern.

The determination of the genotypes

corregponding to the sample as well as to the

20 collection of candidate parent or origin genotypes that
make up the origin database can be accomplished by a
variety of genotyping methods known in the art and
described herein and can utilize a variety of genétic
markers, including, for exaﬁple, the particular SNP and

25 microsatellite markers provided by the invention.

| Thus, a parentage genotype database, which can be
constructed to contain a collection of candidate parent
or origin genotypes can be accessed by a variéty of
means to compare a sample genotype and determine its

30 origin/parentage.. The determination of the sample
genotype can be performed instantaneocusly, for example,
using array or chip technology known in the art and the
results can be advantageously transmitted via satellite

or via a computer, allowing direct or remote linking to




PCR- product was mxed with 0.7 M Exonuclease | (10U 111 Rw®esbazpoand 0.7
M Shrinp Al kaline Phosphatase (2U/ | 10 Anmersham) and incubated at 37C for

15 mn folWgosmdotsy 80C for 15 minutes. The purified PCR seghRBsier e
sequenced with the Big Dye Term nat s-kit fromAPI follow ng the 15
supplied recommended protocol, with standard ML3 forward and reverse
primers mat,c gn t he resgg tive sgguences ﬁt t he géiner ends of the

anpl i con and“SARARYsEGPERYHRATRBFORY 7 AUPE e dOSEgURNEErC ¥ ABI . The DNA

sequences BaesbhBe byi ndtMbdyalissandsthen®NAiRO pool were aligned using
Sequencher TM 4.1 software (Gene Codes Corporation, USA) and SNPs were
identified as irregular point variations. Exanple 2 25 Determ nation of

SNP variation in Tilapi n ' € SEL . t he anal ysi s of

tilapia and sal non S%@Sgbgfgf%%ﬁc?%%%ig%gﬁ?gﬁi %%53%5%%?%/&?0_& . The,

t hr ee pBi meeshofl, atik Aganat ysé sdaeeenidesigneds ashé obdmibsdatis

Al | el e-specific,oligonucleotide-1: 5 ABlI colour- (PRI MER SEQUENCE) -X-3' -
-------- Paregt ¥ 0Bt 95808 Y BR? 08031 BONPES/ FRO O RAZERTRES)

Allele-s pegéfﬂa_ﬁy@éi AQPHBAEE 3 HepdrFSrMEh €04 O - 2 Ao (£7T8 MedSEQUENCE)
-Y-3"  3) anlngiollgonucleotlde: 5 -P-PRIMER-3" 5 The allele
di scri mi nahigh-phraeehpiet crehodct Bor f exxamphe, upsthimrbddethidng sequence of

conpat | bl eZhrrHAPRE SErnddTEal doee it E ARSIl Mt f R T am or
tet). Bothaall Bbe dtampbe) filte BNBONME | wDETseatdeYAYd aghARZ=aere | abel ed

wth the sane dée The X and Y at the 3' _end of AS1 and AS2, respectively,
i ndi cat e tRECKLLPRRY deh® dHEte Rt ot $oly FPRetoND: Fa@e 1919 g@icl eot i de

has a fiveragenhdeyits! &otided 8051 00 thdl WdQiedd! I 1D
~ NOS: 1-1377). Because of the large number of
individuals that will be genotyped for inclusion in the
15 parentage genotype database, it is important that the
genotyping system employed is appropriate for high-
throughput conditions. In particular, genotyping
methods that avoid multiple steps and do not require,
 for example, performance of PCR or electrophoresis are
20 particularly useful for genotyping candidate origin or
parent individuals. For example , the Invader™
detection platform, which involves direct hybridization
of genomic DNA with differentially labelled SNP- |
containing probes allows seﬁsitive and accurate
25 detection of SNPs without sample amplificatioﬁ by PCR,
as well as other technologies known in the art for . fast
and accurate high-throughput genotyping'are'useful in

the methods of the invention.

30 The methods of the invention thus can employ
| a variety of genotyping methods available for
characterization of genetic variation including, for
example, techniques based arrays, solution-based, bead-

based and gel-based systems, and MALDI-TOF mass




15 discrimnation of the OLA products and, thereby, the twWOgebatzppes. The
joining oligonucleotide is labeled wth a phosphate group inits 5 end in
order to NEK@®oieubsequent |igation possible. 20 Anplicopgrapi@ifd N9 the
SNP -wer e produced wusing the PCR pri s designed at the initial, SNP
I solation, step as described in Exanple 1 above, followed by an Exo-sap
purlflcatl I esc i 2 r tions took
pl ace in a% e%&?%m%% %Qggsf &PEéﬁrﬁésP ogﬂng rétggn gg 0. 25 gi
| i gase (Pfuaﬁ@&elm@a&eulsbrabageﬂargétLbhth)su&strhﬁé bagase buf f er
(Stratagené? product 30 (purifie exo- g%
al | el e-spe PWPElSGIngﬁﬁéﬁeﬁgFéﬁ 1°F1903FW%rF?ildOSBbQFFaE?PeF% pecific
ol i gonucl egt.i / [ otide (150
ol 71 wie ! ko f)’*&gblmﬁﬁgéli“ér&ﬁ?gﬁgr A EnbOpfilge BhLIeRUEneoll 1 130 45
: tenperaEur6egmehpbecaanbenDNAalRﬁbnaouranyopesmepabiongﬂhéredﬂ seconds)

- then 25 cygles aof 95 c nds apd 55 C (1. mn n,a GeneAnp 9600

from ABI . E&&aFOHX%BaﬁP of*® 3apg8%u@?€eﬁﬁﬁn?ﬁénﬁﬁ%d%aﬁg}eIoad|ng buffer 5

was n xed aagok9peednoblocs ﬁ(s@eaﬂa&ﬂniét%aff@%'l onal Diagnostics) and ran
on ABI 377 Automated Sequencer (ABI) and anal ysed usi ng GenScan software
(ABl). Exanple 3 10 Isolation of mcrosatellite markers fromAtlantic
- salnon, Tilapia, Cod; L G hal i Tpis exanpl e describes
“isolation of genon1cIﬁﬁkkggﬁégfn?%gpﬁ%c 8?g§$n?L§f ers froman Atlantic
salnnnandbandmdhteaparéattgénptypéadthaduaikeauﬁbUhe|pm&amthgé, an

Atlantic halibut in abass indivjdual. The rocedure for
i sol ati on 8?“8#3?85& E?g??%' %ﬁﬁ SFAh T BN TR ?%Ewﬁ choe Fzﬁﬁ%h speci es.
The - in the selection of a genotyping method for the sample.

- As described herein, the methods of the invention can

involve remote methods in which the step of determining

.15 the sample genotype is physically separated f£rom the
step of comparing the sample genotype to the parentage
genotype database. For example, the sample genotyping
can be performed by an individual with a low level
expertise at a remote location, such as a warehouse,

20 store, or anywhere along the commercial chain.

Therefore, it is undexrstood that the sample genotyping
is approriately performed via a reliable, robust and

relatively simple methodology, for example, a chip

technology such as the Motorola eSensor™ DNA chip

25 system. It is contemplated that capturing prdbes for
the SNPs, for example, nucleic acid molecules of the
invention as described herein, are placed at the
surface of the chip and hybridized té a pool 6f PCR
products representing the profiling nucleic acid

30 molecules. Subseguently, a second hybridization can be
performed using differentially labelled probes, foxr
example, oligonucleotide probeg provided by the present
invention and described herein. Upon application of a

slight voltage to the chip, electronic signals will




procedure set forth bel ow describes the isolation from onE Qgebdr@s0s 25 A
genom c |library was constructed using the follow ng procedure. Genom c DNA
was di gesiaslosnebiso restriction enzyme Sau 3A (G bco BRL) fpelthBy &Y

el ectrophoresis in a 1% TBE agar ose . Using 1Kb DNA 30 size | adder

(Amer sham Pharmaci a), DNA fragnents of the size range 900 - 1100 bp were
exci sed frqm . a i te Sj Agui ck -Cel tractipn kit
(Q agen).. e ﬁ@nﬁgggaﬁeE%BNR%%kgﬁﬁgﬁ?sb&%ﬁghFﬁ%ﬁgFggéPegﬁ?6§ﬁ§%§§-to-Gb
pUC18 (AnemsHam:ReaelsGi gahe kbhpaei getdowypl.35 BanH, BAP treated and
formulated with T4 DNA |ligase, followed by transformation into E. col a
Pack Gold 18 October 2006 WD 03/060160 PCT/1B03/00112 46 superconpet ent
cells (Stratagene). I h P r agi.gs r LA anp agar
plates in 37 C for %% E%S%ggggac§?€%§HF2% §c2$§?8%§cﬂ¥€T§§e wer e done
usi ng CBl oapvPhidon Serncbe NEEJI®0AdiTétermetBu@onperbotmddrat ) using the

foll ow ng procedure: Each f{ilter s, uni quel ked wth pencil and
pl aced on 583 BPtthe? 8Pgn§hSIBFSSQQE%O?ir%%¥sﬂ§éwﬁen2%%§ tly stabbed
W th needl gndt cbhkafelrQcatrhepsfbhe, 10hOr §8Hple ORI Hé2§n|é’§gﬁra§r i entation

of autoradiogranE/LA plates. The filters were lifted fromthe col ony
" plates andWplaced 8nfilat sampieNacrreeerrding 1o dchibedkng o of

coIony/EmwaﬁgrOghg}nsgﬁ%géeagggﬁggi%ﬁé fdv -g?ggyg%%%fil £ paper for short

drying. The “denatura n st en rep before
" neutraltbzatuohedt &clhtemavarlall td b Taesofpbed. Sanflos ékidavtaed m n of

short dryi on 3 I l.ter before one 20 repetjtipn of_neutralization

step FitBPsSte Bekhpd' frpdiedibuetes rireBoRt HAfEs 15051 on of DA
before waéﬂéﬁéglén UL SR 8- SR S i O Qs Tihd tET SoMRe L= €1y hybri di zed in
120 mM 20x SSC,24 m 10%6DS, 24 ml  Denhards, 6 ml tRNA 10ng/m, 306 m H20

for 30 m navahlableobspbhbienPRobginmer Bham)Desitetred| ebstioleatnas added

the methods of the invention can be used in remote

15 methods in which -the step of determining the sample
~genotype is physically separated from the step of
comparing the sample genotype to the parentage genotype
database. For example, the sample genotyping can be

_ performed by a sales employee at a remote location,

20 such as a warehouse, store, or anywhere along the
commercial chain, and the comparison step performed
instantaneocusly at a different location by conveniently
interfacing the remote locations via a network such asg
the internet.

25 .

Once a sample genotype has been determined it
is contemplated that origin determinatién can be
performed instantenously. If desired, a parehtage
genotype database can be conveniently sﬁbred on a

30 computer readable medium. - Accordingly, the invention
provides a computer readable medium encompassing an
parentage genotype database, for example, an exhaustive
collection of candidate . parent or origin genotypes.

Such_a computer readable medium encompassing a




and this hybridization step continued in 50C for 12 hour sl8 (dtebgp20e was a
(GT)lo oligonucleotide (synthesized at MAG Germany). Filters were washed

twice in ¥ oSH6hed. SYEDS, 15 min. roomtenp. and tw ce 30prinkhsmg119SC,

0.5% SDS, 50C, briefly dried at 3MM fjlter paper, wapped in plastic film
before placing film (HyperfilmTM MP,” Arershanm) on top of the filters and
placed in -70C for about, 5 hours., The film evel oped wusi Curi x60
Clevel oper RRERHEDT AR YRS HRE#RAOS0tS Wt Bt/ Hop FORE TR0 00112 47
fol |l oW ng shepBepgehedné epoPRerHedophat aged ﬁh@bn&%x@r&ﬁ?ﬁt the origi nal
plates containing GI' mcrosatellites were identified. Colonies were picked
and t r ansf 8PRREYIPRE neiigh @l e r corueRLeR b RN EIred V@t i ght cul tures

wer e produ i L a. , d re. | Aprep Spin
Vini prep. kee P e R SRR s R 5 O o S A D ho
st andar 8 Mi@nvenivemid aimice ex eparestaye ngemot v | derashad grddy deler m nat or
Sequenci ng ki t ABI% 10 fol |l ow ng t he suppljed recommended prqtocol and
det ect i ng/ ﬁ?l%ﬂ’?/é:l'% Jclﬁes’%%’(ﬁgn% oﬂcﬁe%‘# Bt RPT 1SRGy % rom ABI .
PCR pri ner §ehd L ngF thessalp e | €PRAba¥MBREagd Jydlesigne dasivikd he Priner3

sof tware( http://ww genorie. W . mt.edu/cgi-bin/primer/primer3.ww. cgi ).
Primers. weae g depreeniont tndacyatsedivethatapp@prGatmny. One of the

prinmers i gg&;\l;! CR I i ‘e y i mer

synt hesi zinlﬁg con%%’nyéﬁif%@ﬁiba%%gg? hrg%tvééllgﬁ%&' su ]és)eed%e 1pe<ra{nal ysi s using
Aut onet @d seiue ricd idwaes sy 4 ABE Wwifth) . ndiffvdXU Db amAIH ndMH@3/ 060160
PCT/1B03/ 00112 48 Exanple 4 Determnation of mcrosatellite variation in
Atlantic SEFFREE TIRAUH TR IPVAMITIRIG bioL S

network combinations, the methods of the invention
including the step of comparing the genotype of a
sample to a parentage genotype database can be

15 conveniently performed in a variety of configurations.
Accordingly, the invention additionally provides a
computer apparatus for carrying out computer executable
steps corresponding to steps of invention methods. For
example, alsingle computer apparatus can contain

‘20 instructions for carrying out the computer executable
step(s) of comparing the genotype determined for a
sample to a parentage genotype database, and
instructions for determining whether the sample
genotype corresponds to one or more of the candidate

25 parent or origin genotypes in the parentage genotype

database.

Alternatively, the computef apparatﬁs can
contain instructions for carrying out the steps of an
30 invention method while the parentage genotype database
iz stored on a separate medium. In addition,
instructions for determining whether a sample genotype
corresponds to candidate parent or origin genotypes in

the parentage genotype database can be contained on a




Thi s exanpl e describes the analysis of mcrosatellite varigbtoser 2006
Atlantic, Nile tilapia, Cod, Atlantic halibut and Seabass by PCR fol | owed

by 10 anawysismseage aut omat ed DNA sequenci ng/ anal yzi ng machipgempései2377) -
The -procedure was identical for each ecies. The procedure set forth
bel ow descri bes such variation 15 determ nation fromone species. Genomc

DNA from 20 unrelated fi@hes was genot¥ped for a g%&en m crosatellite
marker in OFHEFPtE CHEPHEELt REPPEFEISoPY pBfYAbRbRI BRFAY™ePF as study how

20 effi ci-eabmbandqgt RecBuahist Ebm@%%@_r”hﬁ?&:?ﬁ%ﬁb' b&ﬁtgﬁﬁkﬁg gM@s anplified by
PCR. The PCR reaction took Rlace in a total volunme of 20 pl, consisting of
100 ng DNACCBPBRBY esecubehlpr sfieps efpthaNmetiodivindZopl thexPCR buf f er
(supplied pLiniz h NZVIME) . 2_pl_25 li-taq pol ynerase
(ABI ) . TengéFégé?g é%g%iﬁgpagétgpﬁsﬁgﬁﬁéd %P%% An"FRPTPLF denaturation step
of 95 C5 fopmButenutesdabhenmédicymcten bé Sothéor c3paeeends, 58 C for 30
seconds and 72C for 30 seconds, then 25 cycles at 95C for 30 seconds each

and 68C f oRfPREEBEVF nuR eSERRBERT MEALIBNSWER §r & of HeErBndaskengi®p 9600
oM ABl . 8.0k 2bgr <2008 YAASIGORLEN ECILIPO3I OPidy 43, Gyari © S

Parentage testing of fis 5 Thi s exanple describes the Usage of
m cr osat el pfcesned Koy saf crrussi gwaeat suth i agli an delbé st tomaduet oor r ect  par ent

pair. The re.for such typin nd _assignnent is identical for al
speci es. Tﬁ%g?f or" eéxeﬁ%??fi%a?g%ﬂ? ?%eQQP%kﬁﬁﬁﬁepﬁ?éﬁﬁn5%$dﬁldescribes
such amal yphsedisgdtdanbt eps allgpabasereni £ ANV fsomé-fenaleiand 4 mle
br eeders gﬁre genotyped for a total of 8 mcrosatellites (SEQ ID 15 NCS:

) accor di ng?¢ PHRATHGE AP LRe. dJFIPATH Baippeed.car B@is known which
irfgloleai ggt f%%fnotgéwsé‘&céé’sé@,' Cor | 68BhSRe, R4 NETE &1 1 BEDONE G NA was
' a network such as the internet. One skilled in the art
will know or can readily determine appropriate
15 hardware, software or network interfaces that allow

interconnection of an invention computer apparatus.

A parentadge genotype database useful in the

methods of the invention is interactive and capable of

20 being updated with additional candidate parent or
origin genotypes. It Ffurther is contemplated that the
database includes the appropriate software providing
statistical algorithms that can be implemented difectly
to compare the sample genotjpe to the collection of

25 candidate parent gentoypes without having to resort to
transferring data to a further location. Routines for
the estimation of likelihood of origin of a sample are
well known in the art and include, fdr examplé, Max i mum
Likelihood, Quasi-Maximum Likelihood and Generalized

30 Method of Moments.

While the invention method is exemplified for
fish species and fish/seafood products, those skilled

in the.art will appreciate that the methods_provided by




total of 13 offspring and these individuals were subsequdtOgtolgedds/ ped
for the sanme set of nmarkers as 20 the group of potential parents. The
genot ypi ngoree®sdike are presented in table 1. --- ------- reTARosfdaieber 2006
- WD 03/060160 PCT/1B03/00112 50 Table %. Genotypes of 13 Atlantic sal non
offspring, 4 male parents and 6 f emaf partners for 8 mcrosatellite

markers. 5 rker: 104 104 106..106.109 1Q9 .115 115 125: 125 A31.. 1131
135 135 -- f???ntdFFEﬁ?ﬁhﬁgﬁ&ﬁfﬁg%e1%§ 2%?“%&%Y2$ghfﬁgsfg?lff9 119 152
160 196 2003528851328 2Lp19802408 bABa32koR!6:246e148nbE3 0 0 152 160
200 200 380 380 239 278 BOOI F10 207 221 246 246 149 151 119 119 160 162
106 196 389<BSEYPES Widh csoetypeR0eiopeteasialepagentps 12Bus25 160 160
196 196 38Q;.38 01.2 46_ 149,151 ,125.125 152 160
196 196 36073507 5504%0 "BIoRALogrPIaTanlE Saartast 8901881088 125 160
196 204 538@p88ae22@h2ES hah@030@2p208ure10R4me248d161ml5ar1E8, 18,152 160
198 204 380 380 229 2;8 'BOO7BQ7 201 201 248 246 149 153 119 121 152 16D
198 204 386%38B-'529t318P1Bp0SRIPOY 284 obheyabishespagiesis ip3 125 152 162
196 204 380:2398c234r253nv3993808+201 46246 1 119 119 152 162
196 198 38D 380 578 378" 6006635 gglm%%%n§4gf2§§°1§§r%§§51%% 121 152 162

196 204 380rged 237pzoduce0e766s 206702i8p2d8g246 149 149 121 121 152 162
196 196 380 380 237 249 8008002 203 213 246 246 149 153 119 123 152 154

- 198 204 380 380 229 245 WMales PO1-E09 161 193 246 246 149 153 0 0 152 160

200 2020380 382 229 289isphdElex304 207t 2483246cd800A53wA1 145 160 162
190 196 380 380ué29 239 _PO1-Ell 201 207 246 246 149 149 119 121 160 162
196 196 38B°8gBUsYanvgalhy agiecy ggheacbirgipyeof 4ohe sgandaugrs 152 162

200 204 38 - 4 | 40120422 149, 157 119 119
152 162 19%m%§g1§§%t§9§f2§§E%7§§V%%%f%é39%%19%§§ %ﬁ%fédéﬁgw%é@l%53 00 152

160 196 208hggde8d0iRdon206 tRe2imteni2idn 28toPiiGe@Meddin 153 125 125 152
152 204 20 37,278 2- ACS 173 1 246 246 15 53 121 125 152
105 504 208°San LagL8s 1B aroiuline ShAMSSs ke Siar amded 20 151 125 1o4
160 19651961 B&6r B&0e 2BAt 28t PO E0h& Odrdan 24Bnvdhfe 149. 157 0 0 152 152
196 204 380 360 249 276 A conparison analysis was perforned between

Examgle I

Isolation of SNP markers from Salmon and Tilapia

20
This example describes isolation of genomic
DNA containing SNP markers from an Atlantic salmon
(Salmo salar) individual and a Nile tilapia |
(Oreochromis niloticus) individual.
25
. Two genomic libraries, one for tilapia and
one for salmon were constructed using the following
procedure. The genomic DNA was digested with
restriction enzyme Sau 3A (Gibco BRL) followed by
30 electrophoresis in a 1% TBE agarose gel. Using 1Kb DNA
size ladder (Amersham Pharmacia), DNA fragments of the
size range 900 ~ 1100 bp were excised from the gel and
isolated using QIAquick Gel extraétion kit (Qiagen).
The isolated DNA fragments were then ligated to Ready-




the genotypes of the offspring and the potential parent 13 @aobes 2806 t he
correct parent pair was identified based on their ability to produce an

of f spri ngwi dsfhsbfse same genotype as found in a particul apc@fhsRiolag- The,
result of such parent pair assignnment of the offspring genotypeélJ 'S
presented in table 2. 15 18 Cctober 2066 WD 03/060160 PCT/|B03/00112 51

Table 2. Assiganen ffspring to parent pair |D SIRE DAM BOO1F06
PO1- E09 P013$“Ro§° %ﬁ%géogp*%gﬁkeg Bbarmpyiabootmearbie®1visn2- AO3 8002003

PO1- E10 PO2BAGBT, BOAH PO2- _E10.P02-DI0  8003C07
PO1- E10 PO2- D10 60075%%‘%%%‘?E%%dpgé‘-r@%at%gg%@ ﬁ%?@f%@%‘?%5 8003H09

PO1- E11 Po2fadtowedoay sonameioEnatPor 10950 BOOSBDS Podk Fid1f02- EO8 6006605

1,511 0 B, T AR SO (L 0002 T
of f spri ng/ f atbtaebes Tikere SREBwRI 66 COMI Snp SadsehTHed danii foide correct

parent pair in a, situation where any nunber of offspring/sanples are to be
assi gned t o"EbF rRtEAradntrandep aand | gakiuted diemight sird®f potenti al

mal e and  f g% 1@ Pas B dmd A8V 0 vai | apl .e. ;&g}}s exanpl.e i s shown
for microsatellite mar Ker's. %%?\%P%glﬁ%% se%élrf”%q %%?W using 15
ot her genetfEniprge il tas(FimgexianfdEl G Bhhrauighaididdicsrs apel i cation
var i ous pué&'r%atiiﬁ) 1S have, bee re(% erenced wi thin parentheses. The
di scl osur es 07t HEEE Pu T i%’?su 3¢ HEF forward and reverse

;0 sequencing primers and Big Dye Terminator Sequencing

kit (ABT).

Primers for PCR were designed from the insert
sequences seeking to obtain as large amplicons as
15 possible and with a minimum length of 400 bp using the

Primer3 software (http://www-genome.wi.mit.edu/cqgi-

bin/primer/primer3 www.cgi). Primers were ordered from

and synthesized at MWG, Germany, and an additional Mi3
forward (5/- TGT AAA ACG ACG GCC AGT -3’) or

20 reverse(5'- cac @aa ACA GCT AT@ ACC — 37) Seguence was
added to the 5’end of each forward and reverse prime
regpectively in each PCR primer pair in order to -

simplify subsequent sequencing efforts.

25 Using the PCR primers described aboﬁe
amplicons were produced from six DNA samples:
individually genomic DNA samples from five unrelated
fishes as well as a sample of pooled DNA from 20 figh.
The PCR reaction took plade in a total vdlume of 20 ui,

30 éonsisting of 100 ng DNA, 5 pmol of each primer, 2 pl
dNTP (2mM), 2 pl 10xPCR buffer (supplied by ABI
optimized for the enzyme), 0.2 pl Ampli-tag polymerase

(ABI). Temperature cycling was performed with an




20 entireties are hereby incorporated by reference in thisig@apbdreadd on in
order to nore fully describe the state of the art to which this invention

pertains. wd §age@d the invention has been described 25 Wlpblit/m@];(ﬁiﬁnce to
the di scl osed enbodi nents, those skilled in the art will readil

appreciate that the 18 Oct ober 2006 & 03/060160 PCT/|B03/ 00112 52

specific ex t ailed are only_illustrative of the invention. It
shoul d be uﬁ ers?gogeflﬁg A %ff?%a?@o?@f&n“%l‘?%e S9rhout

departing fLDMyBResSPEr o8’ of the 2OVEMLQDs ACOOr By, féfgd nvention is
51limted only b thefollovmng claims. 18 Qctober 2006 ains: 1. A

met hod for HRFLRHAP ndRY THEC oF9Ri 30 otecondap| Eheld riimamiesplanta5igyd ani mal
speci es whi gh..h %é&%gd&éﬁ Oa['hdlé'g/p(l:Vf nlg]the r%tl ng of two parents to
Ta)

produce a sef o Spring, conpri sing: ‘ng a- parent genotype'

dat abasémmmmmmmljmem@foﬁ@@&m JY AeAPhEIES each
representing a distinct parentage. origin by using any type of genetic
mar ker and genot ypi ng t echnol OQY, and conparing a- sanpl e genotype to the

par ent age genotype d match neel genotype
and one of the candi Zééte %aer%t g aéff%e%ancaeerﬁ %ﬁ"@s ;’arse age origin
of the sarlR-pretiidy) wrowitiet) wairkoro gi mmme@@%&&a%ou/gﬂcomassi ng

a collection of candidate genotype profiles, wherein each of

candi dat e JERBISHRMpAIG |G r#@pﬁé‘ewm M@Mm@hosphpmlasa daugfilori gi n by
using af eng and e,no ng technol ogy, ~and conparing
a sanpl ealgenot%:ysg{an% Dtc*t é%)&l §5 848 %é ?‘gf‘?’”r%sfo%‘é‘f’%‘?lrbié mat ch
bet ween t hagFanpbe qengtylesand one of the candi date genotype profiles
identifies the population of origin of the sanple; and (c) providing
~genetic logistics, which is predicated on the fact that a nmenber of the
food value chain recehues, qirsblsbe?ldhdont! (La8! s hatchey gf genetic
: the Big Dye Terminator-kit from ABT following the
15 supplied recommended protocol, with standard Mi3
forward and reverse primers matching the respective
sequences at the primer ends of the amplicon and
analysed on an ABI 377 Automated Sequencer from ABI.
The DNA sequences from the 5 individuals and the DNA
20 pool were aligned using Sequencher™ 4.1 software (Gene
Codes Corporation, USA) and SNPs were identified as

irregular point variations.

Example 2
25

Determination of SNP variation in Tilapia and Salmon

This example describes the analysis of
tilapia and salmon SNPs by oligonucleotide ligation
30 assay (0onA). The.three primers of a OLA analySis were

designed as follows:

1) Allele-specific oligonucleotide-1:  5’ABI colour-
(PRIMER seQuence) ~X-3’




the broodstock of ori gin or fromthe last nultiplier such igthabbea2omber of
the food value chain giving rise to the sanple can be identified; and 18

Cct ober 2QRfPos/fedigeher ei n the parentage of origin and populpgiiResiiz. ori gi n
of the sanple together with .the | ogi %tics information allows tracing- a

sanpl e back to any stage of the food val ue chain. 2- The nethod of claiml1,
wher ei n sai gy apt SRECLeS: LS aquacul ture_specigs. 3 The nethod of
claim1 or %? a%g?gﬁn9§§#§§%%e3?£ CFeCrf %?geﬁzﬁhe %Eﬁ@%MFQﬁoqﬂ?ﬂ m 3,
wherei n sai 8ARRAR i FPRAMERNBEESE) MOR~37til apia, cod, Atlantic halibut or
seabass. 5- Ths' .method. of claim 1, wherein said parentage genotype

dat abase cowpr{SLELRGePLIge EAIeAF1IER T gi n gendlyp-PRIMERTS‘net hod of cl ai m
1, wherein said candi date parent genotypes conprise two or mare distinct
species. 7- The method of claim1l, wherein said sanple and candi date
parent genotypes bel oHgetalldbke fdiddyiSataminiglgeridkr Heaagret hod of . claim

i, wherein i e and, candi dat e: arent genotypes belong to the
speci es Sal%%ﬁ%%?%ﬁ?%rep %'%Eﬁqﬁﬁﬁmﬁfigﬁﬁ#ﬁﬁqS%&ﬂﬁﬁﬂ%wQﬁaﬁ@esanple and

~candi dat e’ SRy ehtcDERDiY PESe kORH A t e DU 1ddeaRi@ w110 sThe method of
claim1, whegrein said sanple and candi o[ate par ent genotypes Bel ong to the
speci es O e‘%d-?ﬁ TP CCTHr | e eritpatiblEhevirdt W ABIc3FTMALEofateber

conpri si ng gé@%ﬁg@r%‘ . candi e re enqt ypes bel Lhg to a species
selected from the grougxggﬁsﬁ%&?%ﬁ g%m}g%hgﬁﬁﬁrroéPF%hﬁﬁﬁgEF, seabass and,
At | ant ild cetbesi Gt ollielg @088 edES.dk2.1 TG Uyetahed A8k ¢eabm ipedugt her
conprising . t.he initial steps of. (@) extracting nucleic acid correspondi ng
to eath of ‘"élg:l tr}bei ﬁ%t‘iei%opul gheo%aﬁfi'gria& ﬁ%,e andepd) o§ehdlypi ng t he

cextracted i eis2 acidhpdddieakechedioane! khe FREERE;HO obtain said
col l ection of candi date parent genotypes. 13. The nmethod of claim 12,
wher ei n said-sardmeinatdaicd the  S¥%t.r a8hed ASPr odigroaditotkde rbdagi dual s.

five adenine nucleotide extension in order to allow

15 discrimination of the OLA products and, thereby, the
two genotypes. The joining oligonucleotide is labeled
with a phosphate group in its 5’ end in order to make a

subgequent ligation possible.

20 Amplicons containing the SNP were produced
using the PCR primers designed at the initial, SNP
isolation, step as described in Example 1 above,
followed by an Exo-sap purification also as described
in Example 1. '

25

The OLA reactions took place in a total
volume of 10 pl with the following reagents: 0.25 pl
. ligase (Pfu DNA ligase, Stratagene, 4 u/ul), i pl 10x
ligase buffer (Stratagene), 2.5 pl PCR pfoduct

30 (purified by exo-sap), 0.5‘p1 allele-gpecific
oligonucleotide 1 (150 fmol/pl), 0.5 pl allele-gpecific
oligonucleotide 2 (150 fmol/pl) and 0.5 pl joining
oligonucleotide (150 fmol/pl) with the following




14. The method of claim-12, wherein said genetic markers E@ctolsgbewd ed
from. the group consisting of single 'nucleotide polynorphisns (SNPS),
m cr osat ewbids@soies estriction | ength pol ynor phi sns ( RFLpSpeTasilehihed
fragment | ength pol ynorphi sns (AFLP) random anplified pol ynorphi c DNA
(RAPD), mtochondrial DNA. 15. The method of clain114 wherein said

genetic nma QIR i 16.. The t-hod, of .aim 15, rther
Conpri si ng élégr[g%t |at Vi ng p?%tiﬁesNﬁs Fﬁefiﬁnﬁejugﬁ‘ PPg&rtrG’e?l 8%“ de ligation
assay (OLA94 17.( :Ltjhesematnhmj atheai asrncyé;tetguwfhee eorr@rol gkbgnhdentifying

sai d SNPsa&y rfornln a hybridi zation assay. I6. The nethod of claim 17,
wher ei n sai dh% leliaFl é%%éyGﬁ§EAmﬁePﬁ@pnﬁﬁomnAEIDNRQQhﬂp 19. The

met hod of ghRil osWighe C d excl ud sai d
candidate,%benotyggs as Fﬂgk%?F%P%%@T%ggkﬁmggﬁp %gaé%Pgb§P§§%56 56 20.
The net Fod wes mﬂaﬁdlapdfﬂoeﬂeﬁ.@@Mprﬁsﬁngegeaeea?ln@aeloﬁ@ntral dat abase
capabl e of ﬁtorbn .said Bﬁpulatlon of candidate parent genotypes. 21. The
met hod of &I'& Hlf 1%Rer & §§Fd°@eﬁpnap7aa%358§@t?§ SedpaBrer of
i nst ant aneqaslry endpankigssal ds3ABPLENIERAt ¥BBL Y e nﬁﬁtg coll ection
of - candi dat e parent genotypesu 22. The nethod of cIa|n12 wherein said
central dat abase of candi date parent' genotypes 'is on the accessi bl e
'through thHe internet. 23. An appacatys gor determning the origin of a
sanpl e4from any pIant and ani nmal whi ch has a reproduction nethod
|nvoIV|ng t he g_of oroduce a set of of f spring,
conprising: ( +—COH EOF Bt heRhtent genot ype
dat abase t hat E c 24 2 A peagRPHt ypes t hat
each represent a dlstlnct parentage orlgln and "(b) a conputer readable
medi um enconpassi ng an origin genotype database enconpassing a collection
of candiPdate genotypEhipretanpée dbereibesadpidtide @:Eirgkemtaﬁ:e: genot ype
profil es r &SENs i Iatlon of or n; conput er
readabl e ﬁgﬁ dﬁ1en6§%§§g§§%%P§%% Lo g é%@m :Bﬁéﬁfbated on the
fact that sabmodeindividieatpod Nﬁd@etllapla 1nd1vidua1, a Cod

individual, an Atlantic halibut individual, a Seabass

individual.
20
The procedure for isolation of microsatellite
containing DNA was identical for each species. The
procedure set forth below describes the isolation from
one species.
25

A genomic library was constructed using the
following procedure. Genomic DNA was digested with
restriction enzyme Sau 3A {(Gibco BRL) followed by
electrophoresis in a 1% TBE agarose gel. Using 1Kb DNA

30 size ladder (Amersham Pharmacia), DNA fragmenﬁs of the
size range 900 - 1100 bp were excised from the gel and
isolated using QIAquick Gel extraction kit (Qiagen) .
The isolated DNA fragments were then ligated to Ready-
to-Go pUCL8 (Amersham Pharmacia), linearized with

35 BawHI, BAP treated and formulated with T4 DNA ligase,

 followed by transformation into E. coli Pack Gold




chain receives distinct and. identifiable batches of 'genelsi@ctobemf209g al
fromthe broodstock of origin or fromthe last nmultiplier such that a

menber ofwhgpsegucti on' systemgiving rise to the sanmpbergres/doei2
identified; and wherein the conput er apparat us conprises appropriate
har dware, software and/or networking in order to performthe steps of 18

Cct ober 20 57 _conparin sa e _genotype t e parentage genotype
dat abase. g§38r88m ngﬁ% gegaﬁpﬁg£5ﬁﬁ%9§8§?fo Eﬁifﬁaﬁﬁ?ﬁafﬁggenotype
Profiles, andrtieest aprefgruenibiti D8 &Rp Q5hYI p19fed’ PArST CUt aforsanpl e or

of excluding a particular producer as a potential source of the sanple;
wher ei n, whénholsapafi AglangakpPbigenefypachopiake paeeatdeRe genot ype

dat abase, TRt C a e y ng. f andi dat e

par ent gen%?gggs6?3%%????3?”?hgy%gﬁgn§§§e998$i€%§Q§%$ {%%ﬁé%ﬁble; and.
wher ei n whehorehpankhggatkanpbtl geimd ypeotedthe: candi date genot ype
profiles, a match between the sanpl e genotypeAnd one of the candi date
genotype profiles identifies the population of origin of the sanple; and

wherein the parentaggagh S{1865 A ROPYLELY OaPle@ W Mndde sanple
together with the logistics information allows tracing a  sanple back to

any stage apdtpéaceddonarer ehathe cdlomhepbppar dths Dflwdes we3: wherein
sai d ani ' ' e ecies., 25. ;The apparatus of claim
22 or 25 SREPSaUEIEly oBMRRALEA iEeaPEC it IS ERNE 'S m 24
wher ei ho saptdét stioi spfimbes | Lateanl dlentat 2o asF cod, Atlantic halibut or
seabass. 27. The_a arat?s of _claim23, wherein said parentage genotype
dat abase cOARPTREL 5@@?? IRtRIRESF- origin genotype. 28. The apparatus of

claim 23, wherein said candi date. parent genotypes conprise two or nore
di stinct species. - --- R --- -- 18 Cctober 2006 58 29.

The apparatus of cl aftwe 28l 1whes oieresdiif sahplmmarithe caridirdat e par ent
genotypes Del.ong 105 LR N Y S Y s $P%a0n pools fFor

15 denaturation of colony/DNA for 2 min before placed for
1 min on 3MM filter paper for short drying. The
denaturation step was then repeated once before
neutralization of filter on 3 ml 1 M Tris (pH 7.5) for
2 min, 1 min of short drying on 3MM filter before one

20 repetition of neutralization step. Filters were air

| dried in 65 °C for 30 min. for fixation of DNA before
washing in 2x SSC, 0.5% SDS, 50°C. Filters were pre
hybridized in 120 ml 20x SSC,24 ml 10%SDS, 24 ml ’
Denhards, 6 ml tRNA'lOmg/ml,lBOG ml H,C for 30 min. in

25 50°C before P** (Amersham) end labeled probe was added
and this hybridization step continued in 50°C for 12
hours. The probe was a (GT) 4, oligonuqleétide
(synthesized at MWG, Germany). Filters were wéshed
twice in 2x 8SC, 0.5%S8DS, 15 min. room temp. and twice

30 in 0.5x% S58C, 0.5%: SDS, 50°C, briefly dried at 3MM
filter paper, wrapped in plastic f£ilm before placing
film (Hyperfilm ™ MP, Amersham) on top of the filters
and placed in -70°C for about 5 hours. The film was

developed using Curixé60 developer machine (AGFA)




30. The apparatus. of claim23., wherein; -said sanpl e and8 Qadektr deice
parent genotypes belong to the species Salnp salar.. 31_ The apparatus of
clain123,“mhﬁmahaosaid sanpl e and candldate par ent genotypeggmmhpmg to t he
genus.tilapia.. 32. The -apparatus of ﬁla|n123,_mhere|n sai d sanple ari
candi dat e parent genotypes beIoPg tg % e.' species CXe?chrogls nh!gt;cus.
33. The ap |_ai . further conpr.d sing sa e.an candi date
par ent gen§?§%%§8§%{§%& ﬁgpéglgdsﬁggP@?eg ng§8%PF8gPaPﬂe group consi sting
of rai nbowcoleuwtieshalti btle, oseathass f@ﬂdteé'([j !ca%m:laﬁinﬁﬁg- G4 TPe appar at us of
claim 23, wherein said collectign of candidate parent genotypes is
obt ai ned bquﬁ@qaﬁﬁﬁﬂéﬁe§t@B§eoF¢?nF&f1§Q%r5@@Pﬁgeﬁuﬁﬁ§?cpaé_ﬁé
corr espondioil :3afa¢Rrral 28 lowdbal LRE! BAPULELLADS cabnOLhoLA and (D)
genotypi ng the extracted nucleic acid W th serected genetic narkers. - 35.
‘The appéar apwrerofnighsi eudguresewers paoduned#énfLacagalmjﬁéatracteqdfrom
br oodst ock _Lndi vi.dual s. 36. .The_.apparatus_of claim 34, erein, said.
genetic naPE???lQFewegglé@?&ﬁg?ﬁoﬁEFHQ 8F6§5889ﬁQF§tMﬁﬁleeE!Eb?e
nucl eot i de (Qpakygrpr Ebﬁiﬁﬁefi_sﬂys%e?uéhéiﬁ abel theesiohesihsetton | ength
pol ynor phi sns (Rfl ps),, anﬁllfled ragment | ength pol ynorphisnms ( AFLP)
random anpMRf-REdspendasephie BravarRARBR] meveraendedagnca. 18katober
2006 59 3 ppat at o} j , n._saj ¢ g c markers
conprise EIEE§§f %Eg ggﬁa?%?ﬁgh%?§%|%¥§§é§?93§e$anE§§$% SNPs are
identiiDedfobyowéngothéngupplbéﬁgpgugiﬁgﬁdd& Pzgﬁ&m@?_a%@a% (CLA¥_ 39_ The
apparatus qQf . cl ai.m 37, erein sai s are identt;fie y.performng a
hybridizatﬁ%ﬁeggéﬁg?aﬁﬁxg?lﬁﬁet%ﬁp%?%?%@c%fOE!%J%?%Q%uVW@ﬁQﬁ% sai d _
hybri di zat seguaaeay fiémpgsformed on a DNA chip. 41_ The apparatus of claim
23, wherein the absence of said match excludes said candidate genotypes as
the origin of said sanple. 42. The apparatus of claim23, wherein said
comput er readabl e gy U FREAIPAESIDEE AL EOh) JFRYLRe Jdgiabase Ts a

15 designed using the Primer3 software( http://www-

genome ,wi.mit.edu/cgi-bin/primer/primer3 www.cgi ).

Primers. were ordered from and synthesized at MWG,
Germany. One of the primers in each PCR set was labeled
at its 5’ end by the primer synthesizing company with

20 dyes that enables subsequent analysis using Automated
sequencing machinery (ABI 377).




dat abase capabl e of storing said popul ation of candi date. I§dpaoiier 2006
genotypes. 43. The apparatus of claim 23, wherein said central database is
capabl e ofyoioast@es aneousl y conparing said sanpl e genot ypeptpisesabd:
col l ection of candi date parent genotydg 44  The apparatus of claim 43,
wherein said central database of candi date parent genotypes .is accessible
through the internet. 18 Cctober 06 MD 03/ 060160 PCT/IBO3/00112 1/ 169
SNP-priners (OLA) and the correspe#@ﬂﬁ@—e&quence ALLEL specified OLI GO 1:
5" ABI coIour-PRDHR—N—3 ALLEL speC|f|ed aLl GO 2

5' ABI col our BALERDNCY M gaORalel hlﬁwaﬁlablpmwa red,

f amebl ue, tet =§Pe8F PE Bﬁnw%dé&ﬁﬁngAglh@AlbUt Seabass
AACCAAA&GCACAGA CCCAAATAATGEWGAATTACATACACTCAGAATCAACAA

AAGCACAGT NCCACAGCAAGCAGCTGACATTAATTGAGGAGT CCATAAACACAAAC

AACTTCTGGCA/ TAAATTGGRAASAACAMAAAAAEECT ACATARCCACARZETATIE
TTAAAACACTCTACAA JTCAAATT GAACAATTGT SAL146a2- A

t et - TAAACABARA C%E%cxaré%i%ainﬁ’? T BAAAARTARABAEARIEAACTTCTGGCT
SAL146a2 PcA&ATK%AMﬁ%M@ SSABEEE by PCR followed by

GCGATGGAGT TTTGGTGACATCACCAGGCAATAAATTAGT TAATAAACCAATAAGAA
AGAGAGHPCCTRRARZEFETOT GRZRATATAA GOMNA GTe TTeAGITT COseTobEACTachine
TCCAGACACT CCTAGCAAAATGWATCTTTCCTAAGAAGCTTITTTAGW

TTATTTTTGA TTGAAAA/TCAATCACATTAATGTACTTCATTAATACCCA
GAAACTATATGATATTGAGATAAAA. ACGCCTGCATTGGACATTTAAAGAAAGCATA  ACAGAA SAL96az- A
t et - ATTTTTGACAATTTCAATTGAAAA SAL96a2- T tet AAAAAATTTTTGACAATTTCAATTGAAAT
SAL96a2 P- CAATCACATTANT GTERSqeaTTAvasajdentical for each species.
GTGCTGAGT Gld Ast&&d dudd GRS TEAGTH GXald,] AT M MINAA variation
_AAAAATAATAATbI||||ICAAI||CEEATTCAATACTAATTTTTTTTACATTAAA

TGCACTAF GO (INEE GTAACPACEY GAATAAAACAATGA
ATCCAATCII%(YTEATGEWAGAGACTGCCCATTACTGCTTATTAACCATAATTT
ATTCACATGACTAATTCTGITGITGTGTATATTACATTTGATTTATTTG SAL78a-C

f am ACAATGAATCCAATCGER omic DNA from 20 unrelated fishes was

genotyped for a given microsatellite marker in order to
detect the level of polymorphism as well as study how

20 efficient (and the quality) each microsatellite marker
was amplified by PCR. The PCR reaction took place in a
total volume of 20 nl, consisting of 100 ng DNA, 5 pmol
of each primer, 2 pl ANTP (2uM), 2 pl 10xPCR buffer
(supplied by ABI optimized for the enzyme), 0.2 ul

25 Ampli-tag polymerase (ABI). Temperature cycling ﬁas
performed with an initial denaturation step of 95 °C
for 3 minutes, then 12 c¢ycles of 95 °C for 30 Seconds,
58 °C for 30 seconds and 72°C for 30 seconds, then 25
cycles at 95°C for 30 seconds each and 68°C for 1

30 minute. Amplification was performed 6n a GeneAmp 9600
from ABI. '




SAL78a- T fam AAAAAACAATGAATCCAATCCCAT SAL78a P- GATGGTAGAGACTEARTAN06 SAL87A
CAGGAAGAGAGT TGAAGATAGT TATTAGGAAGT GCAGTCATTCTCTTTGGTTCC

TTGGTCCT TGRGAGAGAEAT TGTGCATTGGT TCCCTATAACATACGGAGACACA  pCT/IB03/00112
GACCCAGAAATGGCTTCTCATCTCTCC/ ACTCTCCATOCTCCTACTCATCTTCAG  Figure 1A 18
Qct ober 2006 WO 03/ 060160 PCT/ 1 B03/ 00112 2/169
ACTCTCAGGTAAGGGTAACATGT TTCTATGAA TGAGGTCAGGGA

CTGGGACAAAT GTTGGAACT CT GAAGACAGAA TTGTCTTATCA
ATAACACTTCCTGTATTATG SAL87a- C tan a- AAATGGCTTCTCATCTCTCC SAL87a- A

t anT a- AAAAAAAATGGCTTCTCATCREREL 2 ‘ CCTACTCATC SAL46A
CCACTCGTTTCCTTCCCGTATCCAAACCACATGGTCGGCGTTCCGAAGGTCCAA

CTAGGAGRACAT GACCGCCCCCT GGAGAGGCT CGGAAGCCGAGGAGATGAT/ G
ATGTAGCAGGTAATATTTTT ThRACASEANIGT CATTAARSSCCAEGTAGTEGAT

ACATGGAT GAAGAACCCT SAL46a-T
et - COAAGOU AR FLAT " SAPFAS A (OF- ARAARREERACOECAERTEALS AL 464
P- ATGT AGCCAGREAXRTATEEET BEARntSHalsA The ngcedure foEEEFch typing

AACATGACAT CAGAATAGACATACACACACT CACAT GCAGACACACACA
AAATACATACRESCACEREEGRESEA T PeECerigadT faraettacrect?s s Thus, for

T e -

TGAGAGGACG@NN@G&BQA@ﬁ@GTﬁﬂ@GAGA@AA@GGAE&AA@AGAGTAGAG
AGACAGAAAGAAGGEGEGAGAGACAGTIGAA SALl15a2- A t anr a- ACACTCAAACAGACAGAGGTGACA
SAL15a2- G t anr a- AAAAACACTCAAACAGACAGAGGTGACG  SAL15a2

P- TAATGAGAGGACCGAAGGEGALM cSBNA4E8om 6 female and 4 male breeders
CCAACACAAAGAAATACACAACCTAGAAAATCATAGAGATACAAAACCAGAACA
ATGCCCAAAAREEECEPRRERRAEATARARCRAREACCECE OTTRcATANEI N res (SEQ ID

CAMACT ACAAT A CAKAT ARG TACT L (LA CACAECTARAC) 10 Bxample

4. It was known which male that was crossed to which

females. Furthefmore, genomic DNA was isolated from a

total of 13 offspring and these individuals were

subgequently genotyped for the same set of markers as
20 the group of potential parents. The genotyping results

are presented in table 1.




SAL147a-2 C tet- GAACAATGCCCAAAAACCCC SAL 147a-2 T 18 October 2006

t et - AAAAAGAACAATGCCCAAAAACCCT  SAL147a-2 P- GGAACACATAAAACAAACACCCC
SAL126BI woa6RedisbnGAACTGTAATATCCTATGI TTCTCAGAGT CGT GECT GAARARHaY 00112
CATGGATAATACTGTATATGTACATCTAG ACTGT TTTTTCT ATACATTATCAAGA Figure 1B 18
Cct ober 2006 V\D 03/ 060160 PCT/ | BQ3/ 112 3/ 169

GT'CI';:QA G@g& ATG&J%’EJ%prlng, 4
TCACCTGAGCTA ?ﬁé? ﬁ ACOEREFrosatellite

GAGITTTCT Tﬂ?ﬁ*?é?TTTCCATAGCT CTCTt ATTTACCACCAC SAL126B1- G

f am GATAATACTGTATATGTACATCTAG SAL126B1--A

f am AAAAGATAATACTGTATATGTACATCTAA SAL126B1 P- CTGITTTTTCTATACATTATCA
SAL126B2 TTTTTTCTATACATTATCAAGACTGAACGGCAGCTTCAGGTAAAGTAAAGGEEG,, . . .
GAGGTGTATGRARGT CT AT MCA T ASCARCAGLCT BSCAGCCAATGRCTRATAT T 131 135 135 473 W&
AAGGAAATCT TTTGCTCACCTGAGCCTAGAATACTCAATGATAAACTGC

AGACAATACT Afp CCOGACAGITTEG PAT ATST GFRT TACATAGAPCTET AT 0 ggﬁ ggg ;gg gg
TTAMM%WW%%@JW@@T@%HM S50 280 oo0 20
GCCATAAGCI paaesCAAGAALAGCCBACATECOAGAGECAGCOZT AGIAGEGCOA®GA19s 380 380 229 229

AACTGAAATCIIGRETTAGET @&I‘FTZ‘?T/%WA@T ﬁALﬁ?GEZ Goot o8 CHACGHGTAT ALAGELATAAGC

'SAL126B2- Astoetr AAMAAGBAGET GE SAL 126B3s P2oAAAGANBAAAGREACATCC
SAL19B AAGLRELTGT WW@%\%‘@G'JE' Clﬁ’ TCPQAQE@T BEAABT GIGT R AGRAACATICERT
CTAGT GGT GABMCCCAICTACCAAAAG T %Cﬂ@l’C@TG@ﬁA@TTAzm 275

GTAGA@T@MAWEGWH‘@W&@ T CCETARDOSIAGECTEN &0 2

ACCAGAACCCHondtazl CT & 3l A2a6ALEBI B+ taamma 4T, M:CAAAA@ SAL28B- T

t anT a- AAAATEAAAAT 1 CCCH CT. Al 23B
* %M%M AR TR A AR AL

CACAGAATCTEG
ATAGTGCAGCTY G@A@WT CRAT gggTice 380 B0 287 278
TAACGCC T KAf&?rcﬁ“rT’r fm CGAMCK&CZM 380 sho zaT 248

PO1-A0T7 201 221 244 246 1 48 157 119 119 162 162 196 206 380 398 237 278

PO2-AD3 201 221 246 246 151 153 162 180 196 204 380 380 228 229
PO2-010 201 221 248 248 151 153 125 125 152 152 204 204 380 380 237 278
P02-A05 173 201 246 246 151 163 421 126 182 152 204 204 380 398 251 278
PO1-808 201 213 248 246 153 155 121 125 154 160 196 186 380 380 220 278
PO2-E08 209 213 246 246 149 157 L] o 152 1452 196 204 380 380 248 278

A comparison analysis was performed between
the genotypes of the offspring and the potential parent
10 pairs and the correct parent pair wag identified based
on their ability to produce an offspring with the same
genotype as found in a particular offspring. The-
result of such parent pair assignment of the offspring
genotyped ig presented in table 2.
15




AACACATCAAGCT CTGACTGACTAATAACATGACCAAGAGTATCCATCCATTAC 18 October 2006
TCTACAGCTGT GCAGAAGGT CTGATAAAAATGAAACCAGCAGT TCTAATCTACA

ATATTGCATHOA e aSCAAT TGCCTCAGTGGAATTTTGCACCTCTGATAAGA  CeiiBgsfooras\L23B- C

f am CAATATAGCCTGGTTAACGCC SAL23B-T f am AAAAAACAATATAGCCTGGTTAACGCT  SAL23B
P- GCAGCGTTTAATCTGGITTAAC Figure 1C 18 Cctober 2006 WO 03/060160

?%’@%&%@Twc%%%%&&ﬁ%rmr&wm

GACACT TTACGESIGEAT AATAG IR XN TCTAGCCTGCTATGACAAA  C SAL62B- A
t anT a- CTCTChgabaaCC0Gkd g SAL 62 Agrt aNT a- AAAACTCTCCGTGOOGO0CCG  SAL62B

P- AAATCCAACE#deAGCCC e 1301 12285 A
TGTACAGT AT AMYECAACCHIHASCT T Thoh b4 TOGAAGT GGGGGGGACATAACTA

TTATTATAATPIS ] /& %ﬁ JRGGAT, CTCCAAACAG TCCTAGCCGACTG
CTTGGAGGTGTM rﬁﬁ%&& AGCNTCGTTTTGTATCACATTCC

AATGATAAAACTRAGBGCCGADAAANAT GTHATI S CAGAAT TTGGGGGGAGACATGT

ACTCATCTGGTHUDARNGAATRIAATGTCT| FUEEAGGTCTI " TTGCATTTTATTATATTTTA

TATACAAGTCTRIOATCT TATFOAEITATI TROEAU5 SAL122B- G f am GGATAAACACTCCAAACAG

SAL122B- T fEBAMSAINAAGRIEAAACACICABAACAT- SAL122B P- CCTACCCGACTGCTTGGAG

SAL162B- 1 GRARNTCORIBEAT TTCEAART TAAGAGGCAT CCAATGCAAGCTGATATCTCTAT
RORERN | =APH A2rEAR TATTATGCTAATTAGATTCCCGOGG

5-;- GTAGTACTACGGCTCTATTCAAT

=i

_ﬁ:CACACCAEEE%ATATTGCCCCTA
ACGGTCTAAAGGECCCTTCCC  SAL162B1- A
fan}CAGATTTTTATTGGGATTTTTTA SAL162B1- T fam AAAAACAGATTTTTATTGGGATTTTTTT

SAL162B1 P- ATTATGCTAATTAGATTCCCGC SAL162B2
ATTATCCTAATTAGAT T CCOPH G AR E oA T TACCAT L 5 hent

analysis of a small number of offspring/families. The

same procedure is used for identify the correct parent

pair in a situation where any number of

offspring/samples are to be assigned to correct parent
10 pair identified from any size of potential male and

female parent individual group available.

This example is shown for microsatellite
markers. Identical tests can be performed by using

15 other genetic markers as for example SNPs.

Throughout this application various
publications have been referenced within parentheses.
The disclosures of these publications in their

20 entireties are hereby incorporated by reference in this
application in order to more fully describe the state

of the art to which this invention pertains.

Although the invention has been described -

25 with reference to the disclosed embodiments, those

. skilled in the art Will readily appreciate that the




TGTAGTACTACGGCTCTATTCAATCTGTATCAATGAAGCAT TAACATTGAAGT GTTGA 8 October 2006
CACACCAGGGAATATTGCCCCTAAT TAGTACAAGGAAGCTATGTAGAAATACAGAC
GGTCTAAAGHEEIGIEECTCTI TGTTCCCTTCATCTGTACTGGTCT" f AAAACAAA@@WIBOMMH
CTATGGTAAAACAATCAATCATTTATCTGTGC Tr AGTCG ATCCAGTTTGATGCCA

ATGCAGT TGGAGOAAAGGAGAT GAGGAGAGGAAAAGCCACT TTACACTATTGAGAT

e AT IOl B SRR L i MR s a7
SAL162B2- A tet- II.'l TTTACTCA SAL162B2
P- TCCAGTT.TGAEGLaAARE0AG. Fi fitur eheDld8bectnersk008 t@c08A060US0

PCT/ 1 B0O3/ 00112 .5/ 169 SAL23
CAGTCACAAT BT AT RERBRLRRT AT TRT RET EACE ATH ERER T TSBRAT G afrom the
TTAAAGATAGART L TABT LTGRO REASA T TTAEHAGT A CAl&AMvent ion is
ACCCATTTTGI TTCTTGAAGAATATAATTTATAAATGCCTAAT TAGTTCA
ACTATTASAAAATT Tet TPRRRTIRGERe SAL2QNATSt GhRANF TAGT TGCTGTATCCATTTTTGRG
SAL23M A t anT a- AAMATTAGTTGCTGTATCCATTTTTGGA  SAL23M

P- CTTGAATGATAAAGACCCATTTTG SAL93M
TTGAACACCAAAACAGAGT GTCAAGAGAATAT GGAAACACAT GGAAACCATATAAG

AACAGAC/ GATTATTATTATATTAATTATATAACAAATATAATCTATAGTTAATATCT
TTTGTAGAACACGT TACATTGAACTAATGAAATATTACACTGA SAL93M C

f am ACATGGAAACCATATAAGAACAGAC SAL93M G f am AAAACATGGAAACCATATAAGAACAGAG
SAL93M P- ATTATTATTATATTAATTATATAACAAATA SAL781

AACT GGT GAT GGAGCAAAGGAGAGAGAGAAGAAAGAAGAGT TTAAGGCAGGAA
AAGGCACTTTTGGCATCATTGGGA' 1 TCAATCTGGAAATCCT GTTCCAACGATGC/
GAACAGACATATGAAGATTCACTCTAAAGT TCCTCAGAGTAAAAATACACCACA
GAAATACACCACAAGT GGAAAAGT CCACT TGGT GACATCACAGGCTCTA SAL78i - C

t et - GGAAATCCTGTTCCAACGATGC  SAL78i - G t et - AAMMAAAAGGAAATCCTGTTCCAACGATGG
SAL78i -0l a P- AACAGACATATGAAGATTCACTCTA  SAL84i

AAAACT CCCTAGAAAGGACAAAAACCT AGGAAGAAACCT AGAGAGGAACCAGG

CTATGAGGGGT GGCCAGT CCTCTTCTGGCTGTGCAGGGTGGATATTATAACAGA

ACAC/ TGGTCAAGATGTTAAAATGT TAAAATGT TCATAAATGACCAGCATGGTCA




AATAATAATAATCATAGTAGT TGT CGAGGGTGCAACAAGCACGTCCGGTGAAC  SALI84Detéber 2006
t et - CAGGGTGGATATTATAACAGAACAC SAL841-T t et - AAAAACAGGGTGGATATTATAACAGAACAT
SAL84i - ol a P- GGTCAAGATGTTAAAATGITAAAATGT - Figure 1E 18 COctober 2006 WO

03/ 060160 PCT/1B03/00112 6/169 SALUAI

TTATGGACTAT TAGGGT TAGACCAGGGACAGEEGT B33 GAGT TAGT TAGTGGC

TAGTTAACAGT GATAGT TAGT TGAACATCATAAACCTCCTGTAGTGGTTTAA/ TA
CAAATATAGTATTACCACATTATTCTGTCACTAMIACAAACATTGAAGGGTTAA
AGGATGTGITCATCCTGGTAAAGAATGA  SALUA4I - A tanr a- AACCTCCTGTAGTGGTTTAA SALWUAI - T
t anT a- AAAAAAAAACCTCCTGTAGTGGTTTAT  SALU4I - ol a P- ACAAATATAGTATTACCACATTATTCT
SAL701 ACAAAAAAAGAAAGT GGCACAGCAATTCATTTTTTGITCTGAAAACAAAATGTT

ACGGT TGEGEECAAATCCAATACATTACTCAGTACCACTCTCCGTATTTTCAAGC

ACAATGGTGGECC! TGCATCATGTTATGGGT TAACTTGTAATCATTAAGGACT GGG
GAGTTTTTCCAGGACAAAAAAAGATACGGAAT GGAGCTAAGCACAGGTAAAATC  CTAGAAGAAAACCTA
SAL701- CHiatme:TATTTTCAAGCACAATGGTGECC  SAL70i - T :

f ai n- AAAAAATATTTTCAAGCACAATGGTGGCT  SAL70i - ol a P- GCATCATGTTATGGGT TAACTTG
SAL59i GGAAGGAGT TCTGGAATGAGCTGGT CTGCTGAAGCGGT GCCCCCAGI TGTATA

AAGT GAGCTGAAGAREEIOEAT ABACEEEIRAGNGT GAABAATAAT A_J.a%%.c%%mm any -
.T_CA&CTTEW{QEQ&%%%T%TGT AGTTA

CTCACACT, AGTGGTATCA ‘ éAEiRﬁ&%*F?E!W@Td&'iRAA@@AG SAL59i - A

f ai n- AGA CREFHERTEA PRONGA| & Giet @Ff afifshAMY) AGNETEERRAGAGTGAAGAATAATG

SAL591- 0l a P- TTCCTCAGCCTTTGGAACACCCA  SALA46i |
CGLGCTCTCTTCACGACTGTATTGG,

TCAGTCTChGA .
TGTGc:TTgc:CAEGTTAAﬂJ#J T AAT TRPFAT TRTIIRSET MRECCFITtRtns & ™
CTCOCCCAAT T TCATOA P RO P FaIBH AL RGPAGTEAGECE (R GRS AT SAGent ing

COAAACACAA A EOAACT T T CACACMCHCRIAT IR R senetie

genotyping technolegy, and comparing a- sample
genotype to the parentage genctype database, such that a
match between a Sample genotype and one of the capdidate
barent genotypes identifies the parentage origin of the
sample and '

(b} providing an origin genotype database- encompassing E;.
collection of candidate genetype profiles, wht;.-rein each of
the candidate genotype profiles represents a distinct
population of origin by using any type of genetic marker
and genoctyping technelogy, and comparing a sample genctype

. to the candidate genotype profiles, wherein a match
between the sample .genotype and one of the -candidate
genotype profiles identifies the population of origin of
the sample; and

(c) Providing genetic logistics, which is iaredic.;ated on the
fact that a member of the fooa value chain receives
distinct and identifiable batches of genetic material from

 the broodstock of °rigin or from the last multiplier such
that a member of the food value chain giving rise to the
Sample can be identified: and ’




CGGAAGCCAGOCGCACCA. ATGTGTCGGAGGAAACACOGTACACCTAGOGACCT 18 October 2006
GGTCAGCGT GCACT GT GOCOGGCCCGOCACAGGAGT CACT AGCGOGOGAT GAG
ACAAGGAAATCCCTGOCGGOCAAA SAL46i i - A t ant a- TTTCATGGTATCCAATTGGTA  SAL46i i - T
t anT a- AMAATTTCATGGTATCCAATTGGTT  SAL46i i - ol a P- GTAGTTACTGTCTTGTCTCATCA
Figure | F 18 Cctober 2006 WD 03/ 06030 PCT/ | BO3/ 00112 7/ 169 SAL4311
CAGCACACCAACACAT CACAT CAGT TATGT GCCATCTACCTCACGT TGTTTCTCT
COCOCATTGCAAAAT TAAAAT GAGGCACGCT GTCAATAT CACAACAAGGT GAGC

GTGGAATAAACCAGCCT CATTTAAAACCCAGCT CTGAGCATACCGCT GTCATCA
ATACCAGTTGTGATGAGGGTAGCTCATAAAATCCAGACATTGT TACTGATAGCC
TTTAGATTGLCTGAGOCTTCAGTCTTTATAGS TACCCAGCTGTCTTCTCCGGTC

TGTCACTCCTCHEEF CRRAR m@mm@u@mm@@% of the

CACTTTTGASSRGACSIABAIT CRERGACCRIEST s
taw o CTGAGRET KAGTETLIATACL S ékésu s Bl -f&Aﬂi\’@f’éAEﬁﬁ?@iAtTCTTTATAGT
SAL43ii - ol a P- ACCCA aghPARie chain.

GAATTTTI TGTTTTGATATCATTGTGTATGATGTTGTI | | ' TGGGCAGTTGTGITACTTG .
TTCGTTTTGCTAAAAGTAATGCCGGCATTGTTGGGTCTGGTTTTAGCATC/ AATGTGG

TGGACTTCGETTHGA TACCTCAGGACTTCATCTGCATAATCCCAC
TCCTCTAGCGGAAGG%&@&&%&&R’FT&T ThereecaAst Tl ZreCBAGTGT an
AAGT ACAGT A B A r AR AACGET GGAGATGT TTTCCTTATGAGGTAGCTCC
AGATGTAGGGACCT TAGAAT CACAT GTAGCCGGCCTACAT TAGCCTAGATACCATGT

GTTCTATAATGTGAA A GACCCTTCTAATTACTTACGTAATTCTC SAL48 C
fam TGTTCIIETCT%%@@&%A@M‘J% % FE%W@W@TEIEHTTA&ATA

SAL48- 0l a P- ATGTGGTGGACTTCCCTTTGA SALS83i i

M@TTWTT%ET&EWTA%@]&%@%&% %%%
CTACAAGTGMAEGGTTTTA TCQCT CTGAAT on

CACACTTTTTAGCTCARCACRARNAC AR Bt PEATSRPERRCT AATAACTC AATCT
TAATMAGCCCACAATTGGTPTCATCAGGT GTGCT GCTGT GGGGCT GGAGAAAAGT

GTGACAT COACACREGRSEELGASEA SAL83
tan a- cq&ggmmwcmmﬁ?%ﬁ PM@TW@AACTAATAACTA

Se camprises evexy potential or:l.gz.n genotype.

6. The method of claim 1, wherein said candidate parent
‘genoctypes comprise two or more distinct species. '

7. The method of claim 1, wherein said sample and candidate
parent genotypes belong to the family Salmonidae.

8. The method of claim 1, wherein said sample and candidate
parent genotypes balong to the spec:ias Salmo salar..

3. The method of claim 1, wherein said sample and candidate’
: pa::eut genotypes belong to the genus tilapia.

10. The method of claim 1, wherein said sample and candidate
parent genotypes belong to the species Oreochromis niloticus.

= 11. The method of claim 1, further comprising °.sample and:
candidate parent genotypes belonging to a species selected from

the group consisting of rambow trout, halibut, seabass and-
Atlantic cod.




SAL83- ol a P- ATCTTAATT" | TAGCCCACAATT  SAL19D 18 October 2006
CTTTGTCTTGATGAACGGT TGAAAT GTAGCCCCAACAGCCCTCAAACT CAACTCTGC
ATGTTTTCATTGTTCCCCTCTAGT CAGTGACTGATTTAAACCTGTGACACCAGGTGTG
TGCAATTCATTACCAGGTAGAAGAGAAAACCAGCAGGCTCCAAACCTCTAGGGTAA  Figure 1G ------
------------- - ----- 18 Cctober 20065 WO 03/ 060160 PCT/|B03/ 00112 8/169
GAGTTGAGTATCCTTGCCCAACAGGT TTGCCTTCATGTAACTTGTAATATACATGTAA
CTCAAGTATACAAGGTCTGTGTTGTTATGGT TTTATAAACTAGTGTAAGGGTI TAAAA

AAAATACTGT CCTATGT TGACCATAACCTACTACT CAAATGCATCATGAATTTGCATG
CTCCAAAAGAGACTCATCTGTGCTAGATTAAAAGT GGETAAATCAGT TGTGATGTAA
ATCATGTGCATAGTCACACGT GGTTTATGT TTCTGGGT GACTGGGTGGAACATTACTT -

TGOCATAAGGAACGT GCTGCAT TAT TAAGGCATGCCT CAAATAAAACAGGGGTTCTT

GGAATTAA FROBT HOSCEL AARDAGT TACABGACHTAATAGT CrSAREBR steps
TGAGAGCATHGT AATTCTGAAGT AATTCTGAAAAAAAT CTGAAAAAAAT TATGCT T T

TATTTI TCTRGACK WT' Fr r AATAGTCCTGTATTAGCAGCAA
CATTAGTCCAGCATTTTAT CEAAT RCAPRSRETHAGT GoT GEAT GRET Gaid

CCCTGTTC_“ C TR A A PR O/ PECTTXEIE COGEE T GGCCAGAT GTAATAGCAGG

ACGCGT T CTIBAAMBEATSEINGCARA Gt et S50 GACATTI TCAA
TCTCTCCT;@;% TAATG FAAAATGT'I%A%%@?A TERCEEmetic

GI TCCCAAGAACT
TCTGTAATTATGAAGT GCTTTGAAAGCECT GAACATGACACACATCAACACCATCATC

CCAATACGEATACHECHEEAA o7AL 42D,
- T@MT%%ETU"AGGGG&%TC%FWWﬂd is

ES-

AATCTCCCCA ECA PEI e A T @A O CGCACT TCOCT CGT
TCTCTCTCTCTCTCTCCCTCCTTCCCT CTCTCCCCCT GGCCGGGGTTCACCATG
TTAGTGT GICCGEAT TeAR, OO GCATA AATGAAGTC
AGGACCT CTGTAAT %ﬁ‘ fStAR(@arkers are
ATTTATCA C@MGA@TMTWWTW@AT@QGWME
CTGTGAMWGQWAGCQ@HJ&@MQ [ACT, Length
AGT GT CATESGRACHAGE, ‘éGE;CTEEATGAATTAT"r GCA gt
ATAAACA A TG ARpert ClenathGPrimmerphisms

GTTCTAACGTECAARRT e Frp NASTC AT BARGET CABOGATAD | TAT S hondrial
ACTCAGAAREGTGAGGCTGAAG  SAL53D- B _

15. The method of claim 14, wherein said genetie markers
comprise SNPs.

- 16. The method of claim 15, further comprising identifying said
SNPs by performing an oligopucleotide ligation assay (OLA).

17. The method of claim 15, further comprising identa.fylng said
SNPs by performing a bybridization assay. :

i8.  The method of claim 17, wherein said hybr:.dizat:.on assay is
-performed on a DNA chip.

- 13, The method of claim 1, wherein the absence of- -said match
excludes said candidate genotypes as the origin of sa:.d sample.




TCTCTGTACTTTGCTCAGT TCATCTTTCCCTCAATCCTGACTAGTCTCCCAGTC 18 October 2006
CCTGCCGCTGAAAAACATCCAAACAGCATGATGATGCCTCCACCATGCTTCA

CCGTAGGCGATGGTAT TGECGATGAGAGGTGCCAGCTTTCTTCCAGACATGAC

GCTTGGCATTCAGECCAGAGI TCAATCTTGGTTTCATCAGACCAGAGAATCTT
GCTTCTCATGGTCTGAGTGTCCTTTAGGTACCTTTT&CAAACACCAAGCAAG  Figure 1H 18 Cct ober
2006 WD 03/060160 PCT/I1B03/00112 9/169 _
TTGTCATGTGCCTTGCATGT GTCATGT GCCGAATTCACTGCACTTCCATTCAG
TTTTTCAACTTGTACTGGGEGACTTTCAGACCTTCT TGT GAGGCCTGI'GGGECA

TCAGAGCAAAACGT GTACATAAGAGT CTCACCTTTCCACAGAGGGGTCATAT  TAGGTTGTAACTCAA

SAL57D TASCARGA TT GCTATTATGACAACTCCCAGTCAGCAGCG
R AT A RIS ACTBPGT O BRnersting 2

ATGGAATAGA W%A
CATGGCCTA ?@FF?@EP@EAAC@E@TQ@'AEAC@@"A%TM candidate
AGTCAT CATTRASTA BERFBEET GTAAT GGAGGT TCTCAGTGATACATATAGA
CAATGCCCTTTATTATCTAGTATAAACAGTAGCTTTCCATTCCACT GTCCCAC
TTTGATT TATAAGTGCTTTGAATTAATTGATACCCAACATGTTCACACG
TTACATA AGTEGT T tEGOECEBEECICACREEGR CERTCHEAGAA tabase is

ATTTTGGARSERCET GCECRRSEGEET. AATTTTTAC
e R e &2
CGATGATGATTAT CE'I%’SA‘FWGCAGTGA
AGAAAACGATATGACAACAATAACGT CTAATGTAACT GGCCCCTCTAACAGT

GCAACT GEEECONGE TBREEASGTORTAGT %Aﬁ%gg CCGCCACT a@g;TTAC SAL61D
TTTTACAGIGH ACTTTTGTACCT B ek fgtabase of -
GGTCTTTTGCT(’_;:‘T{%%C%Tr mcmmmcmﬁsugn £he.

CATCTATTRSAEREAAAACACGT CTCOCT TCCT GAGOGGT AT GAAAGCT GCGT
GGTCCCATGGTGTTTATACTTGCATACTATTATTTGTACAGATGAACGT GGTA
CCTTCAN TTGGAAATTGCT CCTAAGGATGAACCANACT TGTGGAGGTC
TACAATTT TT ST TEPC oA T E T RBAT SETERCAT GATdakfle from

AAACAAA REDAOGEALEICE T I%A%QAIA% ion method

TCAAAT AR LANGVAGC GSA“?\IITCT AAAASCCAT
YATTTTGL TTT%CCAAS% REERCREITARCTEPAGRGAATGT set of

AATCTTC T AR RAT SERRTRGIGAT ACAGKGAAT TATAAGT GAAATAATC
TCTCTGTATTAATTGT TGGAAAAAT GACT TGT GTCATGCACAAAGTAGATGTC

CTAA T ATA TGTTAACAAGAAATTTGTGGAGTGGT T
COGRET TEEARRET ATAGILT medium encompassing a parent genotype

database that contains & collection of -candidate parent
genotypns that each represent a distinct Parentage origin: and

{b) a computer readable medium encorpassing an origin genotype
datsbase encempassing a collection 6f candidate genotype

| Pprofiles, wherein each of the candidate genpotype profilés
represents a distinct population of origin; and

which is predicated on the faet that a member of the food value
chain receives distinct and- identifiable batches of "genetic
material from the broodstock of origin or from the last

multiplier such that a member of the production’ system giving
Iise to the sample can be identified; and




GAAAAACGAGT TTTAATGACTCCAACCTAAGTGTATGTAAACTTCCGACTTC 18 October 2006
AACTGTACATGI CATTTCAGGT CAATAACCACAGT CACGT GT TAGGTCCAAG
GTGTCATAATATGCGACTG'I'C-}G'I'CG'I'TTG'I'TCC'I'GC'I'G'I'ATC'I'AAGAGAC'I'TT Figure 11
------------------- 18 Cctober 2006 WO 03/060160 PCT/1B03/00112 10/169
GGACT GACCCAATAACAACAGT GAAGTTAGITTGACAFTGI TTTCCCCGITGT

ATGAAACCCT GCACCGCAGCCCCCTACTAAAAGCCTGCAGITCCCTCTTTCCC
TCCTTTTATGAGATGTACAGTATGICCTGTAACCTCTGGT  SAL73D- A
TTCTTTAGCCATCTCAGTGATTTGGT TTCACAAGECTCTCTGEGACTTTGI TGT

TTTGGITGT TACTTCTGTAAAAGT TGT TAGCCTAAAGCTGT TATCAAAAACTA

e

CCTAATCTATGGA mmme genotype -

TGGGA ) ,
TAGTTTCC@?E@MAMG{ET&BM&A @A ACT CCT ATACA%F(P Brticulax
TGTATTCALB{QJ@@@A CPFAFEAG - Potential
ATAGCGTTTGGCAGT CTGGTGACACGAGCAGTATTGGACTGT :

GATGAATGACATGTATCTAAATATAGT GAGGAGCCCCACT TCACCCGGEGACT

CCAGT T CAGREIGACAMGACLGARELIAG S S
T R L s e CAATA TS ot sne
TCCAATTRRAT @AMQIA‘I@IE@QT&;C! éne of

GTTTGTTT ST TErnhAT PaEEAT FEAARECIEIAA FAT, AITOG
ATCACAATJEAGAQ%&QA%AAATGTTGATAGTATTAACTAAA g origin .

AACTAGAAAGT TGTGT GAAGT TCAGT CCAGGGAGAGCTGCTTAGAGAGAATA
TTGGT TACAGATGGT TAGAGGT AGCCT GAGAATCTTCCAGAACATGT AATTC

CTGTAGT CHRCEBGCT GHEGT ChhgarEACCET & i&lz{%ﬁ@g%
af*ﬂ’ff"ﬁelzl gure 1J 18

TCTGGAGHRATTAEA
Oct ober %ogg v\g Eﬁgobl‘%lgﬁlﬁeﬁﬁ%ﬁ“o&i?ﬂmh# BEOORER -pnd nexrss f or t he
respect i % FPfLdsNP s vengt Boey pirefiileat tdrabimERL | tthbgﬁﬂation of

TGT AAAACGASGGBEARECEGEAGRAAT GTTCTCAC

wherein the parentage of origin and population of origin of the
Sample togather with the logistics information allows tracing a
sample back to any stage of the food value chain.

.24. The apparatus of claim 23, wherein said animal species 1is
- An aquaculture species.

23. The apparatus of claim 22 or 23, wherein said species is
‘fish.

26. The apparatus of claim 24, wherein sajd fish is Atlantic
‘salmon, tilapia, ¢ad, Atlantic halibut or seabass .

 27. The spparatus of claim 23, wherein said parentage genotype
database comprises every potential origin genotype.

28. The apparatus of claim 23, wvherein said canch.date parent
VgenOtypes comprise twe or more distinet species




SAL59R CAGGAAACAGCTATGACCTTTCCCCTCAAGCATAATCTA SAL70U 18 October 2006

TGTAAAACGACGGECCAGTCGTCGEECTCGTCAGA  sAL70R
CAGGAAACAGCTATGACCATMCAGGTCTr GCCGTAG  SAL78U
TGTAAAACGACGCECCAGI TAGGTGEEGTGTAAAAGTCC  SAL78R
CAGGAAACAGCTATGACCACTCAAATT TGEGTCTGAAE G SAL84U
TQTAAAACGACGGECCAGT GACCCTTGGGTAAATCAAATC  SAL84R
CAGGAAACAGCTATGACCCCGACTCCTGTCATGTCTAC SAL43U-i i
TGTAAAACGACGGCCAGT CACAACCCCATACATTATTCA  sALA3R-i i
CAGGAAACAGCTATGACCGCGGTAGAGGAGAGCGAAAGG  sAL46U-i i

TGTAAAACG@G;CIB%@% % TGGCAAATCTTTTCA SAL46R-i i
CAGCTA CEEE TN 48Lpisin  said sample ang

TGTAAAACGACRICAE FECATACARAIHFOBEAGAGS tnSAASR | 'shlmonmae
CAGGAAACAGCTATGACCGCAGAAGAATGATGGGCACC  SAL83U- |
TGTAAAA GTTGTCCAAATCCTCTTTCCCTC sAL83R-|| _

GCTAT CEFCREETGRPG whre OBN¥MBUsample  ang
TGTAAAA m@@@eﬁgeﬁzﬁ&% u%ls% :\%%I\%?imo salar.
CAGGAAACAGCTATGACCTGCCCAGCATTAGGTTAAGG  SAL23 -
TGTAAAA GITTGTTGGCCAAATATGAACG SAL23BML3R
cAQGAAACAGCTA COREAREATIACCHENGEACA Wie A D6 2803 ample  and -
TQTAAAACCRO SR GFREEEREICAPASASTAMYNS £rSALdfR B@@lhp

WTh both SNP 162 bI and b2)

CAGGAAACAGCTAT GACCCAGGGCACAGACTACAGT GG, ( WOF ks

SAL23MJ E@TAA@A%& GTCTGTCGGGAGAAACACGATT  SAL23MR
CAGGAAACAGCTA CCPAAGEHRCTINT wBMe8BMsaid " sample ard

THAMAC@W@ER@WT%TM@G% ‘
CAGGAAACABEFRAERACCGT CCTACAAGCCCT GGT Fi gm%gg’fslé"&ef’b’f?@fszoos WO
03/ 060160 PCT/ JB03/00112 12/169 Wthout M.3-primer attachnent: SAL15A-U

GCCACAACAACAGTTGAACG  SAL15A- R TCCTCCCTCTCAGTCTGTCC  SAL46A- U
mmATG&%c@m@at@AbgG&amquTW SAL78A- L
g S2ERLe7an4

TGACACCATAMGANGOSEATE g3phfSA B,
TTC TGTTGACGGGTGATTGA °5 BT ACC TERPLTC PPU>ciSAL 96 L

TGTGCGCT CTFEEATESRsisting of raipbow trout, halibut, -seabass and
Atlantic ced,

34. The apparatus of claim 23, wherein said collection of :
candjdate parent genotypes is obtained by the initial steps of:
(2) extracting pucleic acid corresponding to each of said
distinct populations of ur:.gm. and

35. - ' |
7 The apparatus of claim 34, uwherein said nucleic acid is
extracted from broodstock individuals.

36. The apparatus of claim 34, wherein sajd genetic; markers are
: selected from the group consisting of single nucleotide
polymorphisms  (SNPs), microsatellites, restriction length
. Polymorphisms (RELPs), amplified fragment length polymorphisns

];3:'1.2) r Yandom amplified polymorphic bia {RAPD}, mitochondrial




SAL96A- R CAAGGTGATTTGGTGGGTTC sAL146A- L TGGAAACTGGAAAAGAAGGAtolsAROKBA- R
CTGCTTTGTTTGGTTGAGCA  SAL147A- L AACTr COCACAAACCACAGG  SAL147A-R
TGOGGTAATGGGACATTGIT SAL126B- L ATGGCTGGTAAACTGCCAAG SAL126B- R
TGCACAGGTGACATTCTGGT  (works for both SNP 162bl and b2) Figure 2B 18
" Cctober 2006 WD 03/060160 PCT/ 1B03/@@112 131169 L- 104
GAGTGTTCCTGTCGTG GT TCCAGAGAGACAAAGACACAGOGAT CTGCT GACAATAGGAGCAC
AGAGCTCAGGGAAGTGGTCCT' | " TTCACCTCCACACAGT CTCCATAGAACACACACACACACAC
ACACAT ACACACACACACACACACACACACACACACACACACACACACACACACACACACAG
CCCCAAATGACACGT CTTGCCAAT AATGT CTGACCTACT GGCAAAT AACAT TCTCACTCCAAT

GOT CATT CCEACNET GoARARAT C3 GAGERT QCCpRRATOACTACTT CTAGAGOG000

CCACCGOGGK : TTCGCCCTATAGTGAGT tif. pggkers
CTGGAAACTCAAAGA GGATGAGAACGCGAAGCCGGGTAAAAAGTGAGTTTCACAC
GCACGAGCGCACmACCCGAGCTCGCATGCACACACACACACACACACACACACATACACACACAC
ACT CCAACAGAGHA TGERETEECTORTAGATA TOCACAAGACACTACTATG
Tr ATCTGTAY, GTAngGTGTAACA‘r ToGr CIGATAGRSATRACC
CAGCCCAAGOGTCGT BEAERRIGET SATTANCREEACAGABGGGGEEGATCCA

CTAGT TCTAGAGCGGCCGCCACCGCGGT GGAGCTCCAATTCGCCCTATAGTG L- 109

g@gc;m@;#cmasﬁ@saﬁﬂ A@@%@ cﬁﬁgGACAGATAGTCACACGGTCS

© TACAACGA APTN @AERGACACACACACACACACACACACATC
CTCAAAGACCACGAT CAAGAATATTATCACT CACAGT TGGRCAGGCT GTTTCCAGOGTAGCCA

TCCATTC@@EATMI TOCACTAGT TCTAGAGCGGCCGCCACC.  L- 114
CATCA T ARG FASE AP Ao PAASTSGCTA
AGCTTCGCTT CRMSFRETAAAGAACAAATAGCT CAGCTCTACCCAATCACTT
CCCCTGATACTGACTGACTGACTGAACACACACACACACACACACACACACACACACACACA
CACACACATACAGACA ATA TAGTGTTTGACTGTGCAGT GCAGT CAGCA

CATGGA cn;@é% écci%@@:/x HECEOSTERAGETCRAATT  L- 115
GCTTT @WWIW}M@Q&CAC

sample.

- 42. The apparatus of ¢laim 23, wherein said computer readable

med]i
iUl encompassing a parent genotype database is a central

database capable of stormg said population of candidate parent’
genotypes. '

43. The apparatus of claim 23, wherein said Central database is

. capable of mstantaneously comparing said sample genotype to :
said collection of candidate pParent genotypes.

44. The apparatus of claim 43, wharein said central database of -
candidate parent genotypes is accessible through the internet:.




ACACACACACACACACACACACACACACACACACACAC  3gure 3A 18 Cct obag (R&Mr 2000
03/ 060160 PCT/ 1B03/ 00112 14/ 169

ACACACAWI GCTTTGCTTGATAAATATGATGACCCAGACAG PCT/IRO3/00112
GCTCCATCT GACCTCCCTCACCCCCATTACCCCCTCACCCCCCTGCCAA cee
GGGGATCCACTAGT TCTAGAGCGGECCGCCACCGCGGT GGAGCTCCAATTCGCCCTATAGT GAG
TCGTATTACGCGCGCTCACT GGCCGT CGTTTTACAACGT CGT GACT GGGAAAACCCTGGCGTT
ACCCAACTTAATCGCCTTGCAGCACAT CCCCCTTTCGCCAGCT GGCGTAATAGCGAAGAGGCC
CGCACCGATCGCCCT L- 184
CTTTGTCATCTTATTPTGGTGTCCAT TAAGGAACT CCAATACT GGAGT GGAAAAAGATGGTTT
GTTTCTAGAAAAGCCACCGACGTTGTAGTATTGTTCG;Q‘BQCTGCCTCTGATGCACCACTCTGCC
TCTCACAACCCACAGAACCCAGHE T X TGACACGACTC
CTCTCCAGCT TCAGGGCT ACACACACACE %A GTTCC
AAATGATGTCAGACCTCAGGCTAGTAACTATGCTATTCAATATATGTATGACTTCCAACTATA

GTAACT GTALLEE] SEERAP OERE 6.1t CATAGAS OIS J i dr PR 5T CGACTAGATG
GCTGGAGTGCT GT AGAGGCCTAAACGT TCTGCTTT ICIATTAGCTAGCCTAAACCCCATCCA
GOCATTAAREEE AspreifiphOFN GO RT AGCAGCA AR Y IBRNPTACGEECC AAAGAGTGG
L-125 W@AGCATAGCACACAGAGCAQF[M@%TCGM GGGTTGGAACTGGG
CTGCTGCCTTAAATAGAA GTAAGGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGC

- . CAGCACTCT GAATCATTGGGATAACAGGGAGGCT CAAGGCACAGT GGGCT GCAGGAAT

_ TCGATATC)SAMMTCGATACCGT CGACCT CGAGGGC—BGCDOCC—IGT L 135

GTCAGTGTTTCCATGTATTTATGTGTGGTC Figure 3B 18 COctober 2006 WO 03/060160
PCT/ | Bo336@11@2-&5146@MQAQAAACAACTTC‘I‘GGCA

CAGTAGT AFAGEHGR? GAGBGIAARNET RESANAGAGHY

ACAGAACABARTAMA GAGGGT TCRACKS

SAL96A
GGATGGAGTTTTGGTGACATCACCAGGCAATAAATTAGTTAATAAACCAATAAGAA
AGAGAGTTCCTAAACCTCTCTGCCAATACAAGCAAGTTTTCAGTTTCCCCTCCCCACT
TCCAGACACTCCCAGACTGTCCTAGCAAAATGTATCTTTCCTAAGAAGCTTTTTTAGT
TTATTTTTGACAATTTCAATTGAAAA/TCAATCACATTAATGTACTTCATTAATACCCA
GAAACT ATATGATA’ITGAGATAAAAACGCCTGCATTGGACATTTAAAGAAAGCATA

ACAGAA

SAL96a2-A tet-ATTTTTGACAATTTCAATTGAAAA
SAL%6a2-T tet-AAAAAATTTTIGACAATTTCAATTGAAAT
SAL96a2 P-CAATCACATTAATGTACTTCATTA

SAL78A

GTGCTGAGTGATTAGTGCTTTTTGAGGTCAGT’I‘CGGTTTCGGTTTTATAATAAA
AAAAATAATAATGTTTITTTCAATTTCGGATTCAATACTAATTTTTTITACATTAAA
TGCACTATGCATTACGTGGGTTGAATGCTGTAACAACACYGAATAAAACAATGA
ATCCAATCCCAC/TGATGGTAGAGACTGCCCATTACTGCTTATTAACCATAATTT
ATTCACATGACTAATTCTGTYGYTGTGTATATTACATITGATTITATYITG

SAL782-C fam-ACAATGAATCCAATCCCAC

SAL78a-T fam-AAAAAACAATGAATCCAATCCCAT \.
SAL78a P-GATGGTAGAGACTGCCCAT '

SALSTA

CAGGAAGAGAGTTGAAGATAGTTATTAGGAAGTGCAGTCATTCTCITTGGTTCC

TTGGTCCTTGACACACACATTGTGCATTGGTTCCCTATAACATACGGAGACACA

GACCCAGAAATGGCTTCTCATCTCTCC/ACTCTCCATCCTCCTACTCATCTTCAG
- Fignre 1A '




GATTTGGGCATGTCTAACTGT TAACTTCTCTCTCTCTCTCCTCTCTCCTCTCTCCT CTIERGSIST 2006
TCCTCTCCTCTCT CAGGAACGAT GGGACAGAAT TTGGGGGT TCTATCTACCAGAAGGT GGATG
ACCAGT T GGygARRaagsT CACT CTGGCCT GGACGGCCGGCAGCAACAACACACGCT R /00112
ATQGCAGCCAAATACGCT CTGGACAAAGATGCTTCCCT GT CTGT GAGTAACACACACT TA
TTACACACACGT TCCATTTACACGCT TTACCCT GGOGGGACT TCAGCCAGCTTTACACACTAAC
ACACGTTCTCTGGCTGTCTCTAACT GTGT GT CCOCCT GCAGGOCAAAGTGAATAACGC  L- 154
CTCTGAAATTCCT GT GOGGT TTGGAAGAAT AAGAGAT CCOGCCTACTTTAAAGGCAGTCTTTA
AAGCATGT GTTACAGCACATAGAAATGCTCTTGT CATCATCT TGGGT TAGT TTGAAATGCCAT
GNTGACATTTTCCAAGGT CACATAGGCTAGOGCT TCTGAGT CAATGT CTAGGGAAAGTAAGAC
GGATGAGAGCT GT CTTCAGT AGGT CTGGAT AAGCACT FEG AAAT GAGAT GAGAGAAANCT CA

TCAGAA §6GA
TGT TOCAC 1 ATCA
AAACACA
CATATCCT TTGACGTGTCAGTCAGAACATCTGTGTGTG
TGGTATGTCCACGGACT CCACATAATTCACAAAGAATATCAGAGT AGGTGGTGATGTAG Fi gure 3C 18
Cct ober (Q D 03/ 060 LA B 1 dPe4E2 SNP311: 377BP
GAAATGTT ST TCTTGAGARGI T ARG AL LR GPAGICOGATTTG
AACATGTT TOCTGACA AR ACAA DT T GAGEAGTOCTTC
ATCATGTTEAAR FAGSCFFOETATGARTFFHAG FRCTHFCTFFCTFCTAGTTTCAAGTS
TCTATTAT BT CATTGAGAAAGT TCCAGGAGCACT TTCAGAGGT TCTGCAAACAGATGTTGT
TAAAGAAGE R CAGT AGEC] AT AGGTTGTCTGAT LT GLCACTGAAGTACT
AAAAGT ?!"A.v'l‘t‘v’f'& J&'ﬂeﬁr mﬂn , ?’,‘tEé i %x«ﬁ}i T wv?é're.’:'p CANP 311U |
TGTAAAACGA e'::'.g; [ AN i.... (e “'—‘ PAAGL ee?? AL GAT
AHGITAGGAS AT AT CECA T K A XA CCA GO AGTILA:
CTTCAAGAGALTUIAAACA ii‘wﬁ i YALAT A‘i GICA SREIAETARAAGT A
ACAT Ar > \CAAAGAAGAACCCTGOS e
OLA311-2 g}w A &8 TCAC A & o5pha
TAGTAAAGRR AGTCTTTGAAATGTTT
AACTCGAG T(GTCAGCGAT TCTTTACTG | | | | | | |
CCATCACT GTCATGA EE> A #A@?TGTGCTAAA
ATGCACAT ACAAAGCEEK; SR A A T TTTGTAGGAT
GTGTGTAT EHARERE HEPAAATA

AGAATCAATGTAACT GCAAAGT GTGT CT CATAAGACCCCAGGAGT TCCAGT GTAGTAGGTGT
GCTGGGTCPAR AT GCT TAAGAAGGATGTAATACT TA GCATTATGAATGCCCTT f%:é%ﬁf
GGGTT

GTAACTCAPALATGHOATFEACAM AT RACALAAE AA LA G
AAATACATACACKCACTTTGATGTATTGCCTITIATGITGC] GTGAC

GCACTGGGCCTAGAGCAGAGTGTAGTITATGATGGTGGGTATAATAGGACCAG
TTAAAAATAACTTTATTTITCAAATACACACTCAAACAGACAGAGGTGACA/GTAA
TGAGAGGACGGAAGGAGAAGACGTAAGGAGAGAACGGAGAAAGAGAGTAGAG
AGACAGAAAGAAGGGGAGAGACAGTGAA

SAL15a2-A tamra-ACACTCAAACAGACAGAGGTGACA
SAL1522-G tamra-AAAAACACTCAAACAGACAGAGGTGACG
SAL15a2 P-TAATGAGAGGACGGAAGGAGAAG

. SAL147a

CCAACACAAAGAAATACACAACC’I’AGAAAATCATAGAGATACAAAACCAGAACA
ATGCCCAAAAACCCU/TGGAACACATAAAACAAACACCCCTCTTACATAAGAACA
TATCCCAACAAACCCCAAACCACATAAAACAAACACCCCCTGCCACGTCCTGAC
CAAACTACAATAACAAATAACCCCITTACTGGTCAGGACGTGACAGCTAAAC

SAL147a-2 C tet-GAACAATGCCCAAAAACCCC
SAL147a-2 T tet-AAAAAGAACAATGCCCAAAAACCCT
SAL147a-2 P-GGAACACATAAAACAAACACCCC

SAL126B1
" GGACCTGAAGAACTGTAATATCCTATGTTITCTCAGAGTCGTIGGCTGAACAAGGA
CATGGATAATACTGTATATGTACATCTAG/A CTGTTTTTTC'I‘ATACATTATCAAGA

Flgure 1B




GIGGCTATCTGI CCACT TCATCCCAACCTTAGTACGGCAATGCCTACATGAATAT I T- I%Qic!*tbber 2006
TGTAAAACGACGGCCAGT TATGGTCACCGATCAACAA  T-107L GAGGAAA_?A@I’ A107 ,
TAGCATT OLA107-1 Tanra AAAAACATTCATAATGCT

Tanra CATT #@WAAGFATTAT OLA107-3 Phosphate ATCCT%

Fi gure-4A 18 Cctober 2006 WO 03/060160 PCT/IB03/00112 17/169 SNPlll.
AGTAGT GCACATGACACAGT TATTCACATGAAAACAT TGCACGAAACT CAATGTGACTGGAT
TACCTGATCATCTTTAGI TTGCAAATAAACTTACT GGT GAACAAAAACCTGAACCTTGGTGAC
TCCTGCCCCTAGT TTGCTTCAACAACCCAATCCACCATTTT ACATATCTTE AGTCCTTTAGAA

CAAGT TCATGCATCAAAATATTAAGTATACAAAAAAACACTATCCTCGITCTTGTTCTGCGTTT
TAATAGCAGAACAT GACGACT TTGAAAACAGECT GAJAREACAGCACGGT GCTGCTGGAGA

NASNICILE 2 S ST HerTT
AGCCCAT Ol ey TTTGC
CTGCTTTAT@EWW ? , AR
GT GCACAT G AT Lo T Crris *}31 NS ATCAYS A e TeancaT
OLAL11-1 TCTTGTTCTGOGTTTTAA X CHETCTeoGTTTTAATAG
OLAT11- 3sRHORAHAT/ HEL COAGNTRATRAGTERGMIrCpie 811 717bp
AGTCTCT T AT A A AN PG WIS SEAAET L LT AT CTGOGATC

CEE "3' 5' ACAGCTTTGCTTTCA

o LT SATL G AP AT !iu,mw '3-*'}

e o == ...I-IA i.l-.l A-ﬂ- Aﬁ
G CCCACAARGAGA O

AATCTATCE GALAGLCTCCCCCTCAACTCT TCCT TCACT CGT GGATAAGACCCCAGGEGATTC

CTTTACI ITI: e t-l f:-[ AT -.;CACCAACTGAgGGG

GACTCT E e’ N ;

GGTTGAACRARLTLE AA FoTFAATATT

AAGT GGG TGC

ACAAAGT CTAT
CCAGAGCA : 2 TAGA
AAAATTC%%‘ . _ GGGGA
GGTGGGA AAGLE . e e .-

18 Cctobeky 28 ¢ tet-CGAGCTETATAGAGCCATAAGE
SAL126B2-A tet-AAAAACGAGCTGTATAGAGCCATAAGA
SAL126B2 P-AAACAAGAAAAGCCACATCC

SAL19B
AAGCATTTGTCCATTTATACATGTITCATTCCAGACTAGAAGTGTGTGCAGAAAGGAGGCCAT
CTAGTGGTGAAAATGGCATCTACCAAAAC/TCACACGCGACCAAAATCTCTGTCCTGCTACTTA
GTAGACATGAAGCTAGGGTTTGGGTTGTGTTTGAGGCTAGGTTCAACCCTAACCCTAGCCTCA
ACCAGAACCCTAACTCTITGCCTTA

SAL19B-C tamra-TGAAAATGGCATCTACCAAAAC
SAL19B-T tamra-AAAATGAAAATGGCATCTACCAAAAT
SAL19B P-CACACGCGACCAAAATCTCT

SAL23B

CACAGAATCTGATTACCCTGTGGCTTTAGCTACGTGT GGGATTTGTAGAAATTA
ATAGTGCAGCTAGGGCCCTTCTGTITCTGCTGCAGATTCCACAATATAGCCTGGT
TAACGCC/TGCAGCGTTTAATCTGGTTTAACCAGGGTATCCAGAAAAAACAGAC
AACACATCAAGCTCTGACTGACTAATAACATGACCAAGAGTATCCATCCATTAC
TCTACAGCTGTGCAGAAGGTCTGATAAAAATGAAACCAGCAGTTCTAATCTACA
ATATTGCATAGATGACAGGAATTGGCTCAGTGGAATTTTGCACCTCTGATAAGA

CCGCTTCC

SAL23B-C fam-CAATATAGCCTGGTTAACGCC
SAL23B-T fam-AAAAAACAATATAGCCTGGTTAACGCT
SAL23B P-GCAGCGTTTAATCTGGTTTAAC

Figure 1C




WO 03/ 060160 PCT/|B03/ 00112 18/ 169 SNP81U TGTAAAACGACGGCCAG ctober 2006
GOCACCCTTTGGAGAAAACT  SNPS1L CAGGAAACAGCTATGACC AAAATGATGTTGTCCCACCC
OLA81-1 ThHp GGGCAGGACTTTGTGC  OLA81-2 TET GAGGGCA 'Mﬁg
OLA- 81- 3 PHOSPHATE TGGGCACAAAAAACTAAGA snp 64 ATACATGG CT

CAAAGTCACT TCTATTATCC ATCCATTCAT CCATGGATGT GGAGCAGTAG CGACTACCTC
ACAGTCCACT AGTCCCCAGT TGTGTTACAG AAGTTCTTCA GTTATCTGCA CGCOCACCTGG
ATAGAAAGAA AAAAGCAATC TATCAAATAT GITTTTTGTC TTCTTCCTGT GCACTTGIGC
TCTAATCAGG TGATTTCGGT TAATGTGGAA AATAGTGGAG CGGAACAGCA AAACAGGTTT
TGAGGAGTGA AAATACACAT GGACATTGCT TTTATTTTTA TTGCACAAAA GGAGCATGAT
GGTAAAGGGG AAGCTGCATC CAGGACAGAA  ACAARDGCAT TTTACTGCAT TTTTCAGCTT
CTTTCAAGRATGEECCACAAA GAGCATCCTA ATGCTAAGCT AACCAGGAGC CCAGAGTCA TGACAAAGC

TGAGT GAATT (& ER GRG0 ATTT SHRTHE d SE AN S CEREPACh I CEEEEOAT AMAPAAAGT CA
SNPBAL. Gl ARG RO I A TACRI G AL AE R AT A1 L CNaAT TAACCA

CLAG 2 b AEETRACCUEAATAMAGTCALRECEUITTHAME A SELACAGCAC
Figure 4@ 18 Cct ober 2006 WO 03/060160 PCT/1B03/00112 19/169 snp99: 528bp

ATCCCTGOCACACT GCTTTGGCTAT TTGCACCGAAACCCCCCACTTCCAGCTTCCAGTAATG
GAGGACAA@ME@@GAATAGAG%EIETMGWCAGT TTGCOOCCT
CAATTCAT BETGAGTET GAAA RN GOCE TTTAAAAGAGT

TTCCACCAE@L‘WETACAACAAhb@@ctééETATATATCATTTTAAATAAG
AGITCTTTG

ATCCATAT TATGAGCGCAGTCTTACTTGGTTCGTAGTAATCATAGATGACAACC
GTAGCTTC

GOGTTGT AHL 4 CTA
GTTTGTGA A ATT
SNPIOL G t GACATGT
AAAAAT GAATCAATGTCTTTTGGGGTCTTTTGCATTTTATTATATTTTA

TATACAAGTCT ACATCTTATTATTTATTTTITIT

SAL122B-G fam-GGATAAACACTCCAAACAG
SALI22B-T fam-AAAAAGGATAAACACTCCAAACAT:
SAL122B P-CCTACCCGACTGCITGGAG

SAL162B-1
GTGACATCGGCGGATTTGGTGGATTAAGAGGCATCCAATGCAAGCTGATATCTCTAT
CITAAATTGACAGATTTITATTGGGATTITITA/TATTATGCTAATTAGATTCCCGCGG
GGCACGGACATTGACTCTAGGGGATTTAAACTGTGTAGTACTACGGCTCTATTCAAT
CTGTATCAATGAAGCATTAACATTGAAGTGTTGACACACCAGGGAATATTGCCCCTA
ATTAGTACAAGGAAGCTATGTAGAAATACAGACGGTCTAAAGGGCCCTTICCC

SAL162B1-A fam-CAGATTTITATTGGGATTTTITA
SAL162B1-T fam-AAAAACAGATTTTTATTGGGATTITTITT
SAL162B1 P-ATTATGCTAATTAGATTCCCGC

SAL162B2
A’ITATGCTAATTAGA’ITCCCGCGGGGCACGGACATTGACTCTAGGGGATTTAAACT G
TGTAGTACTACGGCTCTATTCAATCTGTATCAATGAAGCATTAACATTGAAGTGTTGA
CACACCAGGGAATATTGCCCCTAATTAGTACAAGGAAGCTATGTAGAAATACAGAC
GGTCTAAAGGGCCCTTCCCTCTITTGTTCCCTTCATCTGTACTGGTCTTAAAACAAAGG
CTATGGTAAAACAATCAATCATTTATCTGTGCTTTTACTCG/ATCCAGTITGATGCCA.
ATGCAG’ITGGAGGAAAGGAGATGAGGAGAGGAAAAGCCAC’ITI‘ACACTA’ITGAGAT
ACACCCAGATGAGTCATCTCTACCATT

SAL162B2-G tet-ATCATTTATCTGTGCTTTITACTCG
SAL162B2-A  tef-AAAAATCATYTATCTGTGCTTITTACTCA
SAL162B2 P-TCCAGTTTGATGCCAATGCAG

~ Figure 1D




OLA99- 2 FAM TCCAGGAAGCTACGGIC (OLA99-3 PHOSPHATE GTCATCTATIEAT bkl AGGAACC
SNP38: TACACAGACCTGGGECAATTTAAAGT TGCAT TGTGGATCACGAT TGGT TAAAAACCAACGAACT

GCAAATTC%#“ é@l [TCATATTTTAGTGAACACAGAGAAAATTTCTTTCTI Iﬁ%&%mu

AAATGAGIT

GAACAAACTGGT TTGCGAT TGTAAAAGACATCTATATA

ATTGCACr TTAAATGTCTGGT GAAGT CTGACACTCTTTAAATGAAACCAAGACTTTTGTGAATT
GCTGGATTGATGGECGGT CATAAAATATGACAAAAT GCTGGT GATGT CGACAGACTGCTGTOG
CAGCCGCGAGGAGAGGEECAEECT TCr CGTGAGGT CATATCCAGAGACAATACTTTAAGACTTG
TTr GCTCTATTAAAAAGT TGGATGAAGT TCTACE TTTGTAAATGCGCGGTAGATCATTTTGITC
CCGECl CTCAATCACTCGCCAATTCr TCATTCACCTCAATTAGATTTCTCACATCATTACCAAT
GITTAGTGACAGCTGTAGATTATGCAGAATGT Cf TC@%TAATCACCCI TAATGACr GGG

CTAGTCCr GIEAAGATTGATACAAACATCI TTCOCA GAATGGA | T- 38 TGTAAAACGACGGOCAGT
CAACGAA T, LT

LAge. 1 s T A A s
PHOSPHAT T TDACAAA, e abt oAt 1 LGATAAAL 18
Qct ober T DG DTA0, BCT 1 i%d?‘]i GLECIRAIGAGCTTAGTTCA
TTTCACA AT GGAGAT CAAATACAACAAACAG
ACACATCAACTATATCAAGGGACCAT CGCTAGCT GTGAGT GATGTCATTACCATTGATTGGT G

AATAAAA ARCOCTATAA 1 CCACCTTTOEOGEAAMCATGCAAAGGATA

CCCGT COCALY hxpld\CATCAA O e S Sa S e CATG

GAATT GG et GAGAGT = BEACCA G

ATTCAT GARHAEACACACAACTTI o H NG ARSI E AN N EACACAEATFAGAAGEAG

AAAAATACCT CATGAATTCCAAAGT GGGCGT ATGAGT CAAAGT AGTAGT CCTTAGATGTCATG
TCCTCAGCTHAEAY TC GATCGTC

TCAATTARREAR ORI A c? ARG . . EATAAG
AATGTATTARFAT CTEFTECIANPAGS TATATAARA. RS T AR EEACTCAATCT
SNP- 69L ACHGAB9- 1 Tanra AAAAA

e A Y Ry T g NS
AATACCCGTCCCACTGCCT OLA69 2 Tanra GATACCCGICCCACTGCCC (OLA69-3 Phosphate

ACATCAAGCCACCACCTTGTCCT _snp 120 543
SAL93M-C

b
fam-ACATGGAAAC&ATATAAGAACAGAC

SAL93M-G fam-AAAACATGGAAACCATATAAGAACAGAG
SALI3M P-ATTATTATTATATTAATTATATAACAAATA
SAY78i

AACTGGTGATGGAGCAAAGGAGAGAGAGAAGAAAGAAGAGTTTAAGGCAGGAA
AAGGCACTTTTGGCATCATTGGGATTCAATCTGGAAATCCIGTITCCAACGATGC/
GAACAGACATATGAAGATTCACTCTAAAGTTCCTCAGAGTAAAAATACACCACA
GAAATACACCACAAGTGGAAAAGTCCACTTGGTGACATCACAGGCTCTA

SAL78i-C | tet-GGAAATCCTGTTCCAACGATGC

SAL78i-G tet-AAAAAAAGGAAATCCTGTTCCAACGATGG
SAL78i-ola P-AACAGACATATGAAGATTCACTCTA

SALS84i

AAAACTCCCTAGAAAGGACAAAAACCTAGGAAGAAACCTAGAGAGGAACCAGG
CTATGAGGGGTGGCCAGTCCTCTTCTGGCTGTGCAGGGTGGATATTATAACAGA
ACAC/TGGTCAAGATGTTAAAATGTTAAAATGTTCATAAATGACCAGCATGGTCA
AATAATAATAATCATAGTAGTTGTCGAGGGTGCAACAAGCACGTCCGGTGAAC

SALS4i-C tet-CAGGGTGGATATTATAACAGAACAC
SALS84i-T tet-AAAAACAGGGTGGATATTATAACAGAACAT
SALS84i-ola P-GGTCAAGATGTTAAAATGTTAAAATGT
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CCTTAAGCACCCAGACT CTACT CCAGAGGCAT GTTCATGT AATATGT GCAGAAT GT GIE G Gober 2006
TGCTTGTTTTTAAGCAAGAAT TCT GTGAGAAAGCAAT CTGCTGGATTTTGCCCATGT TGCTCC
CAAACTTA [AATTTGATAGGCTAT TAAACAGT TTTCAATCAAACA
TGTGATTTM@%%\%TCTGCTTTTATGTN ITGTTTTi TGTTTTTTT] IM@%}&@&HZ
CTCTTTTAAAT AAAGGGCT CGAAAGGACCACAGT ACT GTAATTTGGGAAT TAAAAAATAAAGC
AAACCAACCTTGCAAAT GTGOOGT AAACT GOCCATTTAT TGAGCT GCT TTGTAGTCATGCCA
CACCCATTGTCCAGGACAAT GACT GCAGGCT TCCCGAGACT TTCATCAAACAGCTGTTAAAC
AGATACTAATACTGAGT TACCGGTCTTCT GGAT GCAT GAGAT TAAGCCAGT ATTCAATAAACA
TACAGT GGGGGAAAAAAGTATTTAGTCAGCCACCAATTG SNP 120 U TGTAAAACGACGGCCAGT

TCTACTCCAGAGGCATGITC SNP 120 L CAGGHARGAGCTATGACC TTTCCCCCACTGTATGITT
Fi gure 4gat@uct ober 2006 WO 03/060160 PCT/1B03/00112 21/169 HFX "

- 71120- 1 135 e AT BTG ECASE A LA BT Pl ed GFTALTFNETEGED
CCCTTTTATA Y XAAGEPeATACTTAGRT GAN Ve FAARCET T AT AGTOGTEER AfA DY

ATGTTTAAGKGANGAT SATATAG A T R PP N S REAG A F GAA KT TA A
AGCAT CGAGK AECAPAFATEATRAATARAGACCT 1 GTCT GT CAGBCACET TCC

CAGCCCTCGITCATGITTTATAACT CGAAGAGGCACGTATCTTACTGTAGCTACTTTTGI GCA
TGOOOCGT GREAEACCACCAGAN LT GO PR EANRST AT STRAT CT CACACAGCA

GCT CACCASGT ST CAAACT GAL A I AL AAAAAASPEAT CPATATGEAAPAFACCTTT

| COCCT GOT Gk aiobte T CTCACAR WS ARFACARAATINAC A AN LI CT CTCTGT

CTGCCA CCCAATGTGT TAT TCACAAT T CGAGT COTAAT CT OGT TAGCCEAR
AATTGT .GATTTAATGTGCATTCTGTCCTTGA SNP 126 U TGTAAAACGACGGCCAGT
GTGAACAT T TAAA
126-1 24 ; T ‘ 126- 3
GEECATGG o PEea 1P GGACTGGG
AAGGCT Gl Wotfat O
GCAGCTT e GLRAAA
CTTTTT TCACACAAGAGAT GCTGTATACCGAGGAAAAAACT CA
CCACAACT RT I ACAGT A P M PR AN E S EXAT GRS G EEA TACACARAG

SAL70i-T fam-AAAAAATATTTTCAAGCACAATGGTGGCT

SAL70i-ola P-GCATCATGTTATGGGITAACTIG

SAL5%

GGAAGGAGTITCTGGAATGAGCTGGTCTGCTGAAGCGGTGCCCCCAGTTGTATA

AAGTGAGCTGAAGAACTGGCCATAGAGGGGCCAGAGTGAAGAATAATA/GTTCC
TCAGCCTTTGGAACACCCATTGGGCAACAGCTGGCCATGGTGTCTAGTTACCCC
CTCACACTCAACAGGCTAGTGGTATCAGCTATGCACAGACAGATGTITCTTGTCA

AAGTCAG

SALS9%-A fam-AGAGGGGCCAGAGTGAAGAATAATA
SALS9%-G . fam-AAAAAAGAGGGGCCAGAGTGAAGAATAATG
SALS59%i-ola P-TTCCTCAGCCTTTGGAACACCCA '
SALA46ii '

TCAGTCTCCTGAGGAGGAATAGGTTTITGTCGTGCTCTCTTCACGACTGTATTGG
TGITGCTTGGCCCATGTTAATTTGTTITTTAATTATTATTATTTCTTTACCCCTITIT
CTCCCCAATTTCATGGTATCCAATTGGTA/TGTAGTTACTGTCTTGICTCATCAC

TGCAACTCCCGTACGGACTCGGGAGAGGCGAAGGTCGAGAGCCATGCGTCCTC
CGAAACACAACCCAACCAAGCCACACTGCTTTTTGACACAACACACATCCAACC
CGGAAGCCAGCCGCACCAATGTGTCGGAGGAAACACCGTACACCTAGCGACCT
GGTCAGCGTGCACTGTGCCCGGCCCGCCACAGGAGTCACTAGCGCGCGATGAG
ACAAGGAAATCCCTGCCGGCCAAA

- SAL46ii-A tamra-TTTCATGGTATCCAATTGGTA
SALA46i-T tamra-AAAAATTTCATGGTATCCAATTGGTT

- SAL46ii-ola P-GTAGI‘TACTGTCTTGTCTCATCA

_ Figure 1F
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GIGTCAGT TTAATTATCACGGT GT GAAT GAGAGGCGAT CCCT GATAAGT GCAGCACAAKTAEtober 2006

AGCAGTCAAACTTTTCTTAAAAGCCATAAGCAATGACATGGTTTTCTTTTTGCAGGACGTACA

AAGT AAAGGE K aaths8-CSGT CCATTTTATTGT TATTAACAACTGATCAAACAAAT /00
ATAAAACTAATCCCGT TTTACCACCTCTCACATCTCATTGATCCACTGAGACGGT GTf WT Fi gure
4F ------ -- ------- 18 Cct ober 2006 WO 03/060160 PCT/1B03/00112 22/169

CTTTCT TTGATCT CATATGAATAGCCCCACACCGAAGTAGCCATTCACCCATAATTATATGTT
ATTATTATTCTCCTGACTCCACCATTTGACTAATTCTGTTTTCCACATCGCTAACACCAGCAGT,
TACAGCCATTAGAAACATTTTCTTTTTTTGTATTGICTTTTATTTCTGCATTGCGACATTCAGG
GIGTGATTGTGTAATCATCATCATGCTCCTGTGGAAATCAATGECAGGTCTGTGTTCTATTCC
TGGCTACTACAAAT SNP 135 U TGTAAAACGACGHEAGT GGCTGCCTGIGTAGAATGTAGA  SNP135L
CAGGAAACASATISHGACC GAACACAGACCTGCCATTGA  135-1 25 AAAAATGCTGCACTATCAGGGATC

135- 2 20 TAGUACAUTTACAGAFTICKICASTTAY GG CESTCTAE A PESEEGPTTENCTC T
snpl64 4000QCCAITTEEMAABTACAGEACA ST ECACAAMGATAICM AL AGETGAGC
CTTTACT GTGRGSAATAN AL SGATS AT EIAGAA CEMCEPCEGA GCATACCGCTGTCATCA
TTATACCCAITATCARM I G PTG ARCET AGSTEMGA A ATACAGACATTGTTACTGATAGCC
TTTAAAT AATITAGAATAT UGG COM AT A AT QAR A AT RGCTGTCTTCTCCGGTC
CTAGCACT AN RS AT A RER AR AT CFCT A CAPARAGSACA GGTGACTCCCTCCCA

CTAAT AAATCATCRET AAATIISEAGC SARANTIOALAAL TG TACIAEd CA

AACT GGAGCACAGACTTCT TGGACAGT CTGTCAGTACAGT TAACTACAC
AACAGCCCISMIHE3E®E GT TCCAAARAGTFETEACRCT TEAGGCAPFAGAGEGTAA SNP164U
TGTAAAACGHIQSREAAGT. CCTGRAMTI-AARAGIEAGA ¢ CONR G TCABEAMEGACCTATGACC
CACCAT CAGRIHBBGRACACA 1@ALCIACCPERCASAORTHAICACTTATTTT 164-2 21, _ IP
164- 3 22 | TAAAAAACTAAGCAG ACATATA SNP= A EerTer T R gure 4G 18 Cctober 2006
WO 03/ 06GWaQsfifCT/ | BO3/ 00112 23/ 169

GAATTTTTTGTITIGATATCATTIGTGTATGATGTTGTTTTTGGGCAGTTGTGTITACITG
TTCGTTTTGCTAAAAGTAATGCCGGCATTGTTGGGTCTGGTTTTAGCATC/AATGTGG
TGGACTTCCCTTTGACTTTCATTCCAAATACCTCAGGACTTCATCTGCATAATCCCAC
TCCTCTAGCGGAAGGACAGCCAGTCAATTCCTTCGCTCCACCTTTICCTITTCCAGTGT
AAGTACAGTAGCCTACGCAAAATAACCTITGGAGATGTTTTCCTTATGAGGTAGCTCC
AGATGTAGGGACCTTAGAATCACATGTAGCCGGCCTACATTAGCCTAGATACCATGT
GTTCTATAATGTCAACAATATTAGGCAGACCCTTCTAATTACTTACGTAATTCTC

SAL48C - fam-TGTTGGGTCTGGTTTTAGCATC

SALAB A fam-AAAAAATGTTGGGTCTGGTTTTAGCATA
SAL48-ola P-ATGTGGTGGACTTCCCTTITGA
SALR83ii

AAGTTTGAATTGATTCTTGGTACTTAGAGCTGGGAACCACTGGATGTAACTCTAAGA

CTACAAGTGAATGGTTTTAGCTTCCCTCTGAATCAACCTCGGCAGTGTTGCTTGGCAT
CACACTTTTTAGCTCAACACAACAACACCTGATTCAAATGAACTAATAACTC/IAATCT
TAATTTTAGCCCACAATTGGTTTCATCAGGTGTGCTGCTGTGGGGCTGGAGAAAAGT

GTGACATCAACACGGCTCTTGAGGACTGCAGCTGCA

SAL83 C tamra-CCTGATTCAAATGAACT. AATAACT C
SALSZ3A tamra-AAAAAGATTCAAATGAACTAATAACTA
SAL83-ola P-ATCTTAATTTTAGCCCACAATT

SAL19D

CTTTGICTTGATGAACGGTTGAAATGTAGCCCCAACAGCCCTCAAACTCAACTCTGC
ATGTTTTCATTGTTCCCCTCTAGTCAGTGACTGATTTAAACCTGTGACACCAGGTGTG
TGCAA'ITCA’ITACCAGGTAGAAGAGAAAACCAGCAGGCTCCAAACCT CTAGGGTAA

Figure 1G




snpl65 536bp ‘ 18 October 2006
GTATACTCCTGCTGCGTAAGGCAAACAGCAGT GGTGACTAATACAGCCACACTCCTGACTTT

GAACCT. G- GT CCAAT GCATCT GACATAGAAACCGCCTGCCTGTACT i% 100112
ATTTCT T TACAACACCTCTGACTAACCAGTGT TTGCTGGGTGTTAATT. 0'?
ACTCTAATTATACACTTTGGAAATTTCAGCAAATACACATTACT GTGCAAAGGT CTTGAGGCA
ATCCTCATGCCTTGATATGI TTCTAGGAAAAT GCGAAGT AGGT GCAGCGAT TTGCATGGACA

CGT GCACGAAAAGGACAACAGAGTTTT TACAATTCCAACAAACTTCAAAGTCAATATTTCCTG
TGACCACCTTTATTCTTCAACACAGCCTGAACTCTCTTAGGAAGGT TTCLTr ACGTAGICTf C

AGGAATAGT TCTCCAGGCTTC1TGCCGGACATTTAAAGCTCTT TTCTGTGAAGATGATO00A
CACTCTGTCAGTAACGT TGAGGTCTGGCCTTTGGGA 8/R9P165U TGTAAAACGACGGCCAGT

. ATACTCCT GEA GLEFAGTATCENPLESC AGSAGUAINGTTATAACT ACTATACIAPRCTIIAEA 165-1
23 MAAAT@MATWTGH&WTTRWIM?AG@P&GQGWQK@A
ATGITT AW‘EGTS(IID‘RTGTE‘GIA&]CATA&NEE‘MTA@EB&AATGCATCATGAATTTGCATG

3 m!._é GATGTAA
WU@GTTCTT

T EACKGUASGTIGATIGRTIGAT CTC
AAGCATTTCTCTGATATTATATAAT! AAAGT CTUCL TAATTCAAGTTAACTTTAATT AGATTS TT
TCTGITTTATATCTATGAGT ATAGCTCAGAGCGAGAT TVGACAAGT TTAGAAGAGACACAATG
AAAGTTTGIATTBAGT AATATACAAL TCAGGT TTGTTTCTGGGTCCATATT AGGTAAAAGAA
CATr GTTATTCACAGCTGTCTTTCTGATI TCCCGAATATTGL TQGTGCTGATAATGGTAGGT

AATATTCAEACRET LT AGPMAGECAGRASHAAN TIHGKAXSAAAMCER KO ASATGCTTT
TGTACT TAXNAPATCEPECRERAAIMMAEPACH AAGEGERYPOT A CAGTCONG BT BAGEAGCAA
TCT GAGCAG TG GICAACRT CH XA TEA I ASS A GG A RPACRATAS XS FICATGAATC
CTCCT CCAGSET ST AN CRETETaRGR TE T 8TEEOPEGGELABATHP AATAUTERE
OXNSEASTTICEACEEOMETCANR G

PCT/ | BO3/ A83d@rr@rt ARAGENTGER U, THTTCAA
ACGECT WMM@MM&%@AMWM%@@&%@@@@ 26
CAATATTAGHTASSCATAIA SEECARK G AT AW L P2 AFBATPA TEGEECAETA6EAGCCAe | engde
48 TCTGTAATTATGAAGTGCTTTGAAAGGCTGAACATGACACACATCAACACCATCATC

| CCAATACGCATACTGCCCCAAA

SAL42D

TGAGGGTTGCCCCTCTCTCTTACTCTCTCTCTCTCCCTGTCCTCCGCCCTGACG
AATCTCCCCATACAAAACCATCTGTGTCATTTCATTAACCGCACTTCCCTCGT
TCTCTCTCTCTCTCTCCCTCCTTCCCTCTCTCCCCCTGGCCGGGGTTCACCATG
TTAGTGTGTCCGTATTCATGGAGCCGTCCCCTCCTGCATAGCGTAATGAAGTC -
AGGACCTCTCAGCACCACTGTAATTCCAGCGACTAGTTTGTGCAACGCAACA
ATTTATCACTTGTCACGAAGACACTTAGTGTTGTACTGCTTAACAAGGACATC
CTGTGAGCCTGGGCTACTAGCAGGGAGCCGTTTGCATATTTACTAAATGCGG
AGTGTCATTGCCACCACGGCCTGTTGCCTGCATGAATTATTTCTCTATCTGCA
ATAAACAGATGGGTAATTATTACTGCCATAATCAGATAAATTCTCTCTGTAAT
GTTCTAACGTGGCAAAATCTTTTAACTCATTGCAGGCTGAGGGATATTTATAG
ACTCAGAATGGTGAGGCTGAAG

SAL53D-B

TCTCTIGTACTTTGCTCAGTTCATCTITCCCTCAATCCTGACTAGTCTCCCAGTC
CCTGCCGCTGAAAAACATCCAAACAGCATGATGATGCCTCCACCATGCTTCA
CCGTAGGGATGGTATTGGCGATGAGAGGTGCCAGCTTTCTTCCAGACATGAC
GCTTGGCATTCAGGCCAGAGTTCAATCTTGGTTTCATCAGACCAGAGAATCTT
GCTTCTCATGGTCTGAGTGTCCTTTAGGTACCTTTTGGCAAACACCAAGCAAG

- Figare 1H




SNP= C eller T SNP 184 :442BP 18 October 2006
GTGGTAGCTCCTGCAGT GATTTGAGCACCAAGTGAACAGATGT TATGT TGTCGTCAGCTCCT
TTTCCCAGTGCC GCTGTTCAAGATCCTTTATTATATGCAGCCT GAGAAA! 03/00112
GACGTCCT TEZR GGATTATCTGI TGGACAACCTGAACAAAGAATGAGT
CATCATTGT TAGACGTAATAAAACAAGCGACATCATTCATTGAGT TTTGCGGATTGTTAATGA
ACTCGATGGAATGATTTGAGAGCT TGGCTACACATAAACTAAAAATATGCTAGGAGT TAAGC
TGCTTAGATATTGCCACTACTGTACAAAGTAACTCTCACTTCAGATACTTCATTTACAAATGAT
TAGGATCCACAAAAATAGAGTAATTATGATCTGCTCACCTCAGGTTTCTCTGAGGCTCCCAG CATCAT SNP
184 U TCCTGCAGTGATTTGAGCAC SNP 184 L GGAGCCTCAGAGAAACCTCGA 1841 28
AAAAACTAACAATGATGCCTGTCACTCAC  184- 2 2131 49TAACAATGATGCTGTCACTCAT P 1184-3 21

TCTTTGTTQ*@T(E@@@@@CT?@CAWPCA?G@@UC@ AG
AATTTAGTT]“@@W I8k ) GGCA
& ; : 8 St ATAT

* L ... . ....... -.---. 18 Cctober 2006 WO
031060160_PCT,1 B03/00112 25/.169

TAGGTAGCCATGI GGAATCGACCACGAGATCTATTCGCCCATATGTGAATGGAGCGGTAAAT
AGATTTACGACGCAAGACAGAGT AACGCCATGAAATACCCCCCTGTTCCCAAACGACAAAAA

CACCCCCT BAIISTIETGCAGT TTACCTACTTACGGT GACGGT TTGGGT CCAGGGGTAGAATA
ACACCGGTAAAGT TCACGACAACGT CAGTGACCGTAGT TGACAAGGGT CCGCCCACTACCA

GACTCAT CTIIGCATOX ST AT SCRCATETEATS m WCAGCG
CAACCCT Tﬁfﬁémel@m@m& w _g,,

Aee‘;’V{h CA ﬂ" C"
TGTAAAA £ A
TT@WW V‘ﬁ? A“u AT %'“wa-?"ﬂ és G a2

ATCTATi T q eeu’"

Snp= C el ﬁGATTGCAATATAAGTGcTTTGAATTAATTGATACCCAACATGTTCACACG
TTACATACACTAGTGGTTCTGGGGGGGGGGGGACAGTGCCCCTGTGACAACA
ATTTTGGAACCCCTTGTGGCCCCCCTAAATGTGGAGAATGAACTAATTTTTAC
ATAACTAATTTTTGCTATCGTTCTTTTITTACATCCGTTATTAGACAGTGGCGA
CGATGATGATTATGAGCATGGTCTTTTGCCTGCTAATGCCTGCAATGCAGTGA
AGAAAACGATATGACAACAATAACGTCTAATGTAACTGGCCCCTCTAACAGT

GCAACTGGCCCCAGCTTGGCCACCCCAGTTGAAATGGTCTAGAACCGCCACT
AGTTAC

- SAL61D

TTTTACAGTGGATATAGATACTTTTGTACCTGTTTCCTCCANCATCTTCACAA
GGTCTTTIGCTGTTGTTCTGGGATTGATTTGCACTTTTCACACCAAANTACGTT
CATCTATTGGAGACAAAACACGTCTCCTTCCTGAGCGGTATGAAAGCTGCGT
GGTCCCATGGTGTTTATACTTGCATACTATTATTTGTACAGATGAACGTGGTA
CCTTCANNTNTTTGGAAATTGCTCCTAAGGATGAACCANACTTGTGGAGGTC
TACAATTITTTTTCTGAGGTCTTGGCTGATTTCTTITGATTTTCCCATGATGTC
AAACAAAGAGGCACTGAGATTGAAGGTAGGCCTTGAAACACATACACAGAC
TCAAATGATGTCAATWAGCCYMTCAGAAGCNTTCTAAAASCCATGACATMW
YATTTTGTGCATTTTCCAASCTGTTTWWARGSRCAGTCAACTTAGTGGTATGT
AATCTTCTGACCCAATGGAATTGTGATACAGKGAATTATAAGTGAAATAATC
TCTCTGTATTAATTGTTGGAAAAATGACTTGTGTCATGCACAAAGTAGATGTC
CTAACCGTCTTGCCAAAACTATAGTTTGTTAACAAGAAATTTGTGGAGTGGTT
GAAAAACGAGTTTTAATGACTCCAACCTAAGTGTATGTAAACTTCCGACTTC
AACTGTACATGTCATTTCAGGTCAATAACCACAGTCACGTGTTAGGTCCAAG
GTGTCATAATATGCGACTGTGGTCGTTTGTTCCTGCTGTATCTAAGAGACTTT

- Figure 11




SNP 560 730 by 18 October 2006
ATGAGACAGGGL TAAGCT GT GAGCAT AAAAGAT GCT CAAAT GACAGGAAGAACT GCAGAGA
TCGAGAA GCAAAGTTGAAACACAGCT GACT GATGACACAGATGGA

| ATCAAGT@@WCTGTGTGCGCCAAGCTGTGCTGTGGCATGCCTTCGACTAA %””"m
CTCTGTGTCTCTGOCACCT GCACT GAGCT CTCAT GAAGCAGAGGGGCATI TGAGGACT GA
AATAAAGACTI " GTGTALTCCTf GTCATGTGCTTTCCTTf TCAACACATTAAGLTF CAAI | 1§ CA
TATATACT AAAT CAT GATCGGCAAGT ACT GGAGCT AGATAAAGATAGCCAGGGCTTATCCCA
CAAACTAAAGAATT TGCAAAGATAT GAGAAAAAGAGCTTCGATAGAAAACTTr GTGGTCCAG
AGTGATFAGCATAGCAATTTTTCTGCTTI TCTGCTTGCCTf GCAACTAATT r ACCCAAAAGCA
CAATAG | | 1ATATAATAAAGGCTT AATAAGGCT CGRNIAGGT TCTCTCAAATCTGCTCAAAA

_J,th A RGAAAAA R - ACCCOAATGEANCT COAGGACASN ]

CATGACGO i AR R GTIGT
CATTAT GG HAA &b A A ‘F'J‘b HeA HAAT L LA ‘i’i‘q&? :%'l <y s okt 6HEC 2006
WO 03/ 060160 03/ 001172 5/ 169" NP 569 ret WNAACGACGGCCAGT

ACAGGGTTAAGCTGTIGAGCA 60 CIAT GACX A
560-1 26 AAAAAGGCATTTGAGGACTTGAAAT ~f br . 560-2 21
| GGCATTTGAGGACTTGAAATA P 5603 24 AAGACTTGIGTATTCCTTGICATG Tot. | engde 45
Snp=A el BAL76D-443
TTATTCATTTGIGICTTGTCAAGATTGICCTTTTTCAGTATAGGTTTTATTACAGCAGTITTTTAG

TGATTCTGEASATAAMSIIT SATAT AP AN ETIGACGT & A A AT AT AEE TTGT

GAAACT ACATEG GG AT FTER MG TG . CTA
AATTTATGEr AGA L, Al % TGT

A . 23]

AGGACTGT, K , GGC
TCAACA Jecon GCC
AGACACA - A AGAAT pr i ner

‘sekvens: é i EGidd AVEACAGAKA REAPTNCICCECTATARATE np41181
2 COMACRETATTEEA BRI CTACCHIA ACOOHETEA ARA GOORAGC TOEGEAGEFATGACA. 443- 1
AAAAAGGTEARS T RET GRS FCATEC CAGGTLRAGEIGAC SCHAGBASTATTIGAACTSIATGTTTT
OLA- 443- GAECAY ATGTARSATPAT AEOSTIENGGAGCCCCACTTICACCCGGGACT
CCAGTTCACAGACAGAAACACACAGCCCAGGCCAA

SAL249D

CGCATCTACTTGCGACCCTTATGCTGTAAACACAGTCCAGTTCAGTCTGTCAA
TGCAATTGAATCCTACCCCAATGCGCTCTGCCTACAAGAAAATATCTTGCATA
GITTGTTTTGTTTITGGTATGTTGCATTGAAAGTGGCTAATATTGCATTGATTCG
ATCACAATTCACACAGTAGAGGGAAATGTTGATAGTATTAACTAAAGCGGAA
AACTAGAAAGTTGTGTGAAGTITCAGTCCAGGGAGAGCTGCTTAGAGAGAATA
TTGGTTACAGATGGTTAGAGGTAGCCTGAGAATCTTCCAGAACATGTAATTC
CTGTAGTCTACCCCTCTITCTCTTITTACCTTTTGTCTTTGTAAAACTCAGGTTA
TCTGGAGTCATTATACAGTGCCCTGCTGAAAAATACCTCAAAGCGGTGGCAT
TTGTG

Figure 1J




484 GCTCAGCCTTAATCI nGGAATTAAGGATCCATGAAT CTGAT TTAACT GAACAAGRATAGREA006

ATGCACTTTTCATTTCATTTCTCTGAATCTATACTTTGAGITTCAGTTTGITTGIGTTTATTCAA

CCATAA%@%J TCTAATCAAAGGCGCTATGAAATCTTAGCTATCGCT %g

CTTTGA Phure 4K 18 Qctober 2006 WD 03/ 060160 P P12

27/ 169 ATGAACAAGATTTGCTACAAGGTGCCCAAAATCTAATCTGATCATCTACTGCCTAGATGTCST

ACGCAACAGACAGTTCC | TCTGCAGATGCATTTCTTTAACTTTGGTTTACCTGCTCCTCTACTT

TCACAGAGTAATCCTATAGCATCTTGGCACACAATGGCAGAAAAAACCTTGGTGGACTGCGA CTGECCCGTC

SNP- rinmer sekvens: y'yvyi yy ('l im.>, ~f f-6 } Nw...C _3Yh :e' be~

ST o~ WL tir LY.t ~"~~{~ OLA-priner sekvens OLA-484-1

AAAAATCTGATCATCTACTGCCTAGATGTCA  OLA ¢dgh 2 TCTGATCATCTACTGCCTAGATGICC

OLA- 484- 3 TACGCAACAGACAGITCCTr CT PHOSPHA T 573

CTTACAAAT GGGAAAGT GAGGACACGT CATTAF SR e ERkadn SNPs

TTGCCATGAAGAGACCT TAAGGGT GAAGGGGAAGGAGAGGACAAAAAGA TTCATGA

AGACAT CT B SoARMGAANBAAAAT CATACT AT TAGAACAAAGT TCAATAGAAGATTTACTGA

TTGGTCAACTGCCAGAAAATCAACTAGT TTTTGATTTGT TAAAACACACTAGTATCAATTTTTT

TTTAAAAABBSIATHTATAALCANGATARBTCCATBARATIETACCAT TTCAGTATTTATAGCAGT G

CTCCTGT G BB G AR T TR AT T TOREAMETISMACCAAAGAGT CGATATAT TAAT

TGTCAGTGCT TGATTGCT TTCCAACAAACCAAAACCAGAAATATCAGGAACAATGGCG

- CAATGIT P- rimer sekvens: iii ' u3 [ Aff
- OLA-priner se Vens: A CACAGGAGCACT QOLA-573-2

C@TTT%@O@QM&&G@;& RdeSTALAAMTACTGAAATGGGACAM PHOSPHA T 638

ACATTTAGRLTSR A ESATREATEALTHAONTIATE CTATATCC

SALBAU TOTAAAACGACGGCCAGTGACCCTTGGGTAAATCAAATC
SALBAR CAGGAAACAGCTATGACCGCGACTGCTGTCATGTCTAC

SAL43U-it.  TGTAAAACGACGGCCAGTCACAACCCCATACATTATTCA
SAIA3R-ii CAGGAAACAGCTATGACCGGGTAGAGGAGAGGAAAGG

SATA6U- TGTAAAACGACGGCCAGTGACCCATGGCAAATCTT’ITCA
SAIAGR-ii CAGGAAACAGCTATGACCCGTGACCGGGAGGCTC

SAL4BU-ii  TGTAAAACGACGGCCAGTGGAAACAGAGTTCGGGACAGG -
SAIABR-ii  CAGGAAACAGCTATGACCGCAGAAGAATGATGGGCACC

8aL83UH1  TGTAAAACGACGGCCAGTTGTCCAAATCCTCTTITCCCTC
SALB3R-i CACGGAAACAGCTATGACCCATGTCACCTGGAGCTGATG

SAL19BNYM130 TGTAAAACGACGGCCAGTTGTAGTGCCCTTGGGTTCAT
SAL19BNYMI13R CAGGAAACAGCTATGACCTGCCCAGCATTAGGTTAAGG

SAL23BM13U  TGTAAAACGACGGCCAGTTTGTTGGCCAAATATGAACG
SAL23BMI3R  CAGGAAACAGCTATGACCTGCAACATTACCTTCAGCACA

SAL162BMI13U TGTAAAACGACGGCCAGTTGGGGGTCATAGAGCAAAAC
SALT62BMI13R CAGGAAACAGCTATGACCCAGGGCACAGACTACAGTGG
(Works with both SNP 162 b1 and b2)

SAL23MU TETAAAACGACGGCCAGTCTETCCEEAGAAACACGATT
SAL23MR CAGGARACAGCTATCACCAGCCATCCCARGETTCTTTT
SALI3MU TGTAAAACGACGECCAGTCATTCARATTCGACATCECARR
SAL93MR CAGCARACAGCTATGACCETCCTACAAGCCCTERETCAR

Figure 2A




ATTTACAGATGCACACAAGTATGGT TTTAAGACACAATTGGAAGTATGAC 18 October 2006
TGTGCTGGT TTGEGT CAAAAAT GT CATCTACCTACCAACAAGCAGAGEG

TLAAACAGA@? TAGGCTTGATTTCTTGCATTTGCGTAATAT  Fi gur t ober
2006 WO ngg% PCT/ 1 B03/ 00112 28/169 Fofhmddbolts
CTCTGTTTTAGAAAT CACATGACTAT CCAGCGT TGCAACCAGGAAAGAG
TTGCAGICTTACGCACCTCTCTGCAGI TTCTCTCCTCCTTCTATGACCCC

AAACCCCATCACCATAGAAACT GT GTCTGCT CACAGACCAACGAACCAA

CCAAAACT GAATTAAGCATAAAACAAT CACAAAGAAAGAACAATACAGT
TTCCTCAGCTCCATCAGCATGTCTGT TATACCCCATTCCTAAAAGAATGC

TTAAAGACTTCCTACCGTTGGT TAAATGATTCACTATAABATGTTGTGGA G SNP- rinmere |' MOM
POP, OLA-prinmere: OLA-638- W;tWTEZEFWﬁﬁqBWAGFATGAC OLA-638-2
TTTTAAGACACAATTGGAAGTATGAG (OLA-638-3 TGIGCTGGTTTGGGTCAAA PHO SPHA T 454
ATGT TGCT BSICATCCCACAGT TEEGUAATFATAACASABEASAGECT TCTGT GCATTCCTCCAGCT
TGGTTGAATFHARBCCAGGT TGT GECATCHEPNCBAGTUCTRT AGCTGTGATTGAGCCI ' Cl TCA
GCCTGTGATCGICTTCATTCSTGACT I'TGTACT TCTAGCAGAAAATGT TGCAAATGT CACATGC

TGGTAGAA GTACFGTﬁ#ﬁEé%@‘A%@MMGTC@CCCACATGTG@GTGA
CTGAATGGA GCTGTTTGRFAA PCTGGTGGGATGAAGACAACAG

TGACTAT TAATTTTCCTCTAATTATTGG :
AGTTAGAA TTAAAAGT% %%AATATTCACAAGATGTTG TAAA SNP-
rimere y~ q +g OLA-prinere A- 454- GGCTGTGATCGTCTTCATTCC

OLA- 454- 2aRESLTGTGATCCT CTEteTtAtcdarcATtcd TGACTTTGTACTTCTAGCAGAAAATG
PHOSPHA - sfi87&Rgur e 4M 18GGrGOheCTRAIGTCTTC

SALSGA-L TGTGCGCTATCTTIGGATGIT
SAL96A-R CAAGGTGATTTGGTGGGTTC
SAL146A-L TGGAAACTGGAAAAGAAGCA
SAL146A-R CIGCTTTGTTTGGTTGAGCA
SALI47A-L AACTTCCCACAAACCACAGG
SALI47A-R TGGGGTAATGGGACATTGTIT

" SAL126B-L ATGGCTGGTAAACTGCCAAG
SAL126B-R TGCACAGGTGACATTCTGGT

(works for both SNP 162b1 and b2)

Figure 2B




WO 03/060160 PCT/1B03/00112 29/169 491 18 October 2006
ACGGCCAGT CACACAGCCCCFTTCTCAATTTGATGACACATGTATCGGTCCCGCTGCTAGCT G

TTTAAT TGACAAAGAGCCAGCAT GAGACAGT GTCTGAAAGCAGT TTCAAGAGT T

GTGTGAGA GTCTGATACSGAAGGAGATAGAGATGCTCT CCCGCAGGGT EFdR)3/00112
TTTAGACAGGAGGCGGAACT GAGCT CTGGT GGECTGCGACCCATTTAACCCCTGRAAGTGAC
GCTGCTGTTCTTTCACAGT TAATATCAGTGTTCTATTTAATAGCCATAATTTATACAGGT TTAT
TGTTTGAAACCTTTTGCATACACTATATTGCCAAAAGAATTCACT CACTCATCCAAACAATCA
AATTCAGGTGGEGTCATAGCTG SNP- rimer sekvenser: sgji 491U '

TaTAAAAQGACGGCCAGT' pACAgA cccCrf TTCECAATh.  snp4R1 GAGS AGCTATGA C CACCTGAA
GATTG | TIGGA OLA-priner sekvenser: ©/A¢#91-1 AAAAAGAGAGTTGGCAACAGTCTGATACC
OLA- 491- 3 {8AGAGTTGGCAACAGTCTGATACT OLA- 491- 3 GAAGGAGATAGAGATGCTCTCCC PROS
PHAT SNP 528

TTTCTf TTABRKATECASTEIA B A '
ATI TAAGA T
AATATGAT BCPCHEEATESAT SCARAT TS X ATBAPCATEEACAT. NI NGACACATAR MCFACAG
A A IO R AC RN ETTEARRTACTO A I AT ECRRCEAAT
: FHABARIAICCO
ACTGT

ATAAAGAGET, CATGTCCAAAATGTCAGGAGTAGTCATTACAAGAAGTGTTTGTGAACTAAA

AATCAAGAAT GT GBGATCCTGT TTGTCCGT GATTTGGAGAGCCCAGCGCGT GCTCCCGACG
CAGCCACRGCHARCTE AL G TS HIGHANCICAAECCOSCA ARSI EXGITACACAC

AAAACCT GHUBATGRETGCAACEAY AOBAGOR K@I@Amm&@mm@c
CATTTGAGATTATAASABSEAA ATCCOUTGAAT COMRBLEACTCACOAABCATRE RERBEBCACTACTATG
TCTTCCATHWWMWMTWGTWCWMMWMACao 3/00112

30/ 169 o.%ﬁé%ﬁmﬁ%% GATRBAREATAETACHPOGOACRTERCARRBRATCEN- 528- 2
ACATTCTTEAR CERRCE PRI FANT P RATEREPAEFCCTGACATT P

1-109

GTATTGTAGCTCGACTCCCATTTAGACAGGCACACCCCTTAGAGGACAGATAGTCACACGGTG
GATGTCAACATTATCCTCAGTGTAAGGTTAGCTATGGTAACATATTTTTGGAGGTCAGAAACA

TACAACGATATGCACACACACACACACACACACACACACACACACACACACACACACACATC
CTCAAAGACCACGATCAAGAATATTATCACTCACAGTTGGGCAGGCTGTTTCCAGCGTAGCCA
TCCATTCCGTATGCCTTCAGCGCTCTIGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACC.

L-114

AAAAGTCCCTGATGGTCAAACATCAGGATTAGCTTTAGATTAGCATTAGGCGCTAACTCGCTA
AGCTTCGCTTAACTTGCTGAGCAGGTCCTAAAGAACAAATAGCTCAGCTCTACCCAATCACTT
CCCCTGATACTGACTGACTGACTGAACACACACACACACACACACACACACACACACACACA
CACACACACACACACACACACACACGCTATAGTATAGTGTTTGACTGTGCAGTGCAGTCAGCA
CATGGATCATTTGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTCCAATT

1-115

GCTTTCCCTTATCTTACTACACCCTCACACAGAAACAAAACACTTGCACATTCGCATGCACAC
ACACACACACACACACACACACACACACACACACACAC

Figure 3A




H O S P H A T Figure 40 ---- - - -------- 18 Cct oberg 3886er 296%
03/ 060160 PCTI 1 B03/ 00112 31/169 TN299
TGNGTTNTTCCNANNGANCT CTTTGAAGCCCCCCT CGAGGT TNACGGTATCGATAAGCTTGAT
ATCGAAT TR REHER CCT GAGGEACGEECGCGNACACACACACACACACACGCARKEARV3/00112
ACGCACANACACACACACACACACACACACACACACACACACTTACTCI TACTCTTACTGTAG
TGGOGAGGGT GTATTTGATGCT GAT GACGGGCAACCGAGCAT CGATCTGCACACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAGA
GGGCGAGGGGGCGACGGT TGCAACAGT CCAGT TGCGGT CGAGGCAT TGTGGTGGGTGGTTGG
CGGGCGTCCGAGTCGTTI TGTGCCTCCTCTAACTCGTCTTCTCCTGGCAGGACTGACAGACCG
ACACAAAGTCACGCAGGAAAGAAGCACGGCTTAGGATWGTGCGGCGCCAGCCAGGAA
OREG A GOROEET REAREHORMIOGONCTAT -
| Am@mmmmmmmmmmmm
TWTAW@MWK@W‘WWWGTGAG
] G YSACA CECONDCSTTT T ACAABBINCHIGACIOGRBAALCOTIGGCGTT
?W@WW@AGGCC
NATTY CCAGTCAGTGTCATTGCAATTCI TCAGATACATGAAACA
Tl TCTGTGGCACTGGTACATGAGACATACTTACCAAATTCCACAGCATATTTCTCTCCGAGGCT CTTGCCAT
AAGCTATGCAGAAGGT TGCAGTGTTTCTACTGGAAACTGT T
TATCCTCCAAAGAGCCT GCTTAAAATCAATAT TTTACCTCCAATCTCCAGT TACTATr CCACTG
CTO1C—GTCTGCTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTGTGTGCGCAAAGTGTGTG

A | O0REF SOCAGAG I AT cGTTT
TGATATGC'WWWGTAMTGHCCCTACTGCCTCTGATGCACCACTCTGCC

Jali %

.l 'c. 1,
ATATAGTT LR H) FATeR ERATPAOREASSA

AAAGAGTGG

1-~125

" ‘GAGGATGAACAGCAGCATAGCACACAGAGCACTCCGAGTCAGATCGCTGGGTTGGAACTGGG
CTGCTGCCTTAAATAGAACTGTAAGGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGC
GCGCGTGTGTGTGTGATCTACTATGTATTICTAAGAGGCTCTGAGATAGTGTGGTGTGATGCCA
CAGCACTCTGAATCATTGGGATAACAGGGAGGCTCGGTCAAGGCACAGTGGGCTGCAGGAAT
TCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGT

L-135

GTTCCCAGCCTGAGTAGAGCACCTCTCTIGGTGGACGGGATCCTCCGAGCGATCAGAACCCACA
GAGGGGTCAGCGCCACAAACACAGCACACACCAACGGGTTGGCATAGTCGITAAACTCTATA

AGAGAACACACACACACACACACACACACACACACACACACAGGGGTTAACATCATCGTTAT

GCTATATAACACACACTTCATCAGCTCAATATAGAAACTCAGACTGGGTGTGAATGGGAAATC
GTCAGTG'I'ITCCATGTAT’ITATGTG’I‘ GGTC

Figure 3B




GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT GTGT GTGT GT GATTTACAR T6¢di63r 2006
TGCTTGAGAGCCANCAT CTACCGGAACCAAATTCCTTGTNT TTGTCTGCACATATACH TGGGG
. GGGATCCA GAGCGGNCGNCACCGNGGT GGANCTCCANT TCGCCCTATAGNGAN
TCI\ITATTAW%WT(XBCCGTNWI T1 TNCNAACTNTCNNNNACT TGNGARGHRAEY3/00112
CNTGNCNGNTTACCCANCTTTAANNNNCI TNCTANNC  TN307 AAATCACACA TATGTGCACA
CATACCACAC GCGCGCANAC ACACACACAG  GOGGGTATCCCCGACCCTGG GGGAGCTGCTTGGTTCTCCC
ACACTCGCTG TCATTf I TTTTTTTTTTI "I T TCTTACTGCA GTGTTTTAGA ACATTTTATC
TAAACTCTGG AGGATCGGGCTGGGGTTTCC CCTAGTAACA CACACACACA Figure 5A 18 Oct ober
2006 WD 03/ 060160 PCT/|B03/00112 32/169 CACACACGCA CACACACACA CACAGTGCTT
NTCCAAAGGCTCTCCCTGTC  CTTGGCAAGG ACAGATGIGAA CTGCGGGACTCCTGCCATAC ATAGAAACAC
ACACACACAG7ACACACACAC ACACGGACACTCATTCACAA AATGA TN210
CTCTCCTTTGGTNGGAGAT CTACNGGAANGCCCT TCGTTTGGGGAAAGTACCCATAAGCTTGA

TATCGAATTAGTSCAGLRREABIGTEGEEY A@KGWMMWMAATG
ACAAGT MGWAMWWM¢M¢ AGGTE A

. RECTAORATTCAIREAG
TTTAGCAT EOpATE AW@@W@TW&S
CACGTGCA
RACACCAT NS e
AGATCAGT 3 Qe Rt dens
CTTCCTTAAAGCANGGGGGGATCCACTAGTTCTAANANN CRA

NNCNT CCNAABE NNNCCCCTATAGTNNAGT CNGTANTACGCCGCCGCTTCACC TN537
CCTGACTCGT GCT CAGATTAATATCACCATTGATCAGATTGGATGGGAGGT GT CC TCACACCC

P [ P W 1 i W ST tr TC

TTAT TCAT RN e FerEATSGEXCCCATT PR C ANGCACEGT

b=,

AAAA NG

& CAAT
ACACCATT, GA %ﬁﬁmg}mm
CCAT CT GTT6EEKATAEECH @@@WR@%@MM@W@G
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAA

Figure 3C




GI'GTGAGACAGCCAACAGGGT TCGGCAGAATCCAACAGGGA  TN380 18 October 2006
TGTGINT TGTCNGAACCT TGGGT ACCANGCCCCCCNT CGAGGT CGACGGTATCGATAAGCT TG
ATATCGAAT TCCT GCAGCCCCCCCGCCCCACGCCC TCTGCCCAAACT GTCGACACCGCCGTAA
ACGGGGACCHPARBEMESGT TGT CT CCCACGGT GACAT GGT CACGT GGT TGCAGGGCRGTER03/00112
AATGAGACTGCTGT CTGCTAGCGCT CGT TACAGT CAAAACCACCTCATACTTGAATCAGTAAG
TCACACACACT CACACTCACACACACACACACACACACACACTCTCACACACACACACACAC
ACACACACACACACACACACACACACACACGCTCACTGTGGEGTCGCCTGCTCGCATAGATCTC
TTGCGGTTTCTGITTTGGT CTTAAAGT TAGAGGAGGAGAATATGT TGAGAAGT TTTACTGGAA
TGCGTCTCC r CCTGTATGGAGCGTAACCATCT GT GEGEGEGATCCACT TNGT TTCTAGAGCG
GNCGCCANCGGGGTIGGGAG Figure 5B 18 Octphese 2006 WO 03/ 060160 PCT/ 1 B0O3/ 00112
33/ 169 CPI TCAATTTGGCCTTATAGT GGAGTNGGNATI TACGCGCCCCCT TANTG (NG NN ANB TTT

AAAAACGT & A TGS A OACENE T AR NS AT PN A A TN TCAAGTCGBATTTG
GANNNNNGEACANGTGTRNAAPTOEFE ASABK K AN C AT ERGGAGGCTGAGCAGTCCTTC
NCAAGT CCATEASAGAAMGBEETACT RAYSIICENOAACEGNE TGTTTCTTCTCTAGTTTCAAGTG
GCCACAAATR AT TAAA AN S GCACGASDADBBECAGASE TTC TGCAAACAGATGTTGT
NGANTGT CMMGWMEGDWWMWTGAWGTCACTGAAGTACT
CATTTCAGHHAES TATARTAGPCAACT ATAS T FPCHS
CCAATTAA@@QA(I‘TTAAPT(TTQA(‘T(TAAAPAG(‘TAT(T(‘T(‘TTT(‘I
CACACACATACACACACACA
ACACCT CUANFIMCACATAA
AAGTAATGGACATGCTGATCL,
GAATT TCAAGCT TATCGATACCGT CGACCT CGAGEGEEEEECCCG

GT ACCCAGRIETFET TQCCTTTAGT GAGGGT Tt M ATLYSAT (X IQTTACTGAAGTACTAAAAGTA
ATCATGGI| WA@:TG‘JT TCCT GT GT GAAAW@FQ‘MTMIHAWTACTAAMGTG

ACACAACA
U AI{X“A'I‘_AA{"("JCZ: A OCOAATT.CC

TTTACC-I- T I\D‘\WI\/\T\WI FTOOATAAOCT TOUOANT/AATOOAVAT TOO

TGCAGCCCATCGCAGCTGCCTTTATAAGCCGATAT TGCAATGEGACAT TTGCTTCTCGCACGAA
CATTATCCé¥g@AT T TCCCCCT GAAGGCT TGGCATGI TCAAT TTGAGACGCAGCCTAAAATAC
CAGCCAGCRRATCIASNTGATRIE GECAT S AT AXSHADCACTCARRAARBA CALTCIABAT EOEGT TTT
TAGACT COCALTCANATEAGNIC AT GRGATE AAIGS AT CINTEAET AT BAGAGAAGTCRAGCTAAA
TTCTTTCTARGRNTEAN GIGSIBGAEAATTAGIGRARITGT TATATATKITCCATC TROGTRBGRT

AGGCGT GTETETEIAITCT GRET ST STRGAITICTCT SSAGAETIATFETCT SAATHGHNRCKRAGBTTAGAG
- AGAATCAATGTAACTGCAAAGTGTGTCTCATAAGACCCCAGGAGTTCCAGTGTAGTAGGTGT

GCTGGGTCTATAAATGCTTAAGAAGGATGTAATACTTAAGCATTATGAATGCCCTTGCAGAA
GTAACTCATAATAAATAACACCAACCCAAATACTAAGACTAAT TAAAAAGGTGAACATAATATT
GTGGCTATCTGTCCACTTTCATCCCAACCTTAGTACGGCAATGCTACATGAATAT

B71

T-107U I TGCTAAAACGACGGCCAGT [TATGGTCACCGATCAACAA
T-107L CAGGAAACAGCTATGACC |TAGCATTGCCGTACTAAGGT
TOLAT07-1 Tamra) AAAAACATTCATAATGCTTAAGTATTAC
|CLAT07-2 Tamra| CATTCATAATGCTTAAGTATTAT
OLA107-3 Phosphate] ATCCTTCTTAAGCATTTATAGA

Figure 4A




AGCGCAAGTCCH{{{BATCCAUAGTTUAGAGCCDCCGCCACCGVCETCBAGCTCQN@TOber 2006
CGCCCTATAGTGAGT CGTATTACGCGCGCT CACT GGCCCGNCGT TTAACAACGT CGTGA
GAAAACCCTGGCGTTACCCAACTTAATCGCC TGCAGCACATNCCCTTTCNCCAG\ITGG\INTA
ATAGCGAANX A6 ACCGAACGCCCT TTCCCAACAGGT TGCGCANCCNAAT GGRER(AR03/00112
- GGGAAATTGNAAGCCNTAAATANTTTTGTTAAAATTCNCONTANAATTTTTGGTAAAATCNNN - TTAN | T
TI TAACCCAATAGGCCGANATNGGCC TN320 CTGCACACAC AGCATGTCPPAAAAACPAAT
GCTGAGCTCC ATCAGGGCTG GATGCCATGA GTC TAATTA AGACAGCCAT GCCAAGTCAA
GAAGTGAATA ATTCTACTCC CCACCAACCA CCACCATCTC CCTATTACAC ACACACACAC
ACACACACAC ACAGAAGCCT AAACTCr CATTTGCAGATGG ATGAGCGTGT  AGATGCAGAC
AAACCACAAA GAGAGACr CA GATTATCAGT TTT. CAGAAAAAGCTTGCPCAGTG
AGTAGTGTGT GGATGCCTGT GTGGGCGCTG Agféﬁ ACCATTTAGT CACACCTACA
TGAGATA
TTNGANC

CACACACAGAEG@MGMW@NGMM AT
TA@GT@W@&@M@AWWW :

AATGT GECAGCT (‘ (3(‘-A(‘-.AAAAT(‘-A("T CCCCAGATACAGACTGCAGCTAAGTGATTCAG

AAGAAGAGHEH! Y ARBFIGRFEACK ARARTAB GTGCATTAA
CACAAAGATC mmd@ﬁ%éﬁ%&@1%ﬁ*@ﬁ@@@@ﬁ%ﬁ?wm G
NGGATATAAAGAGCCCACTATTGEGAANTATGGACAGNGCTNCTNTCCATGG TN223
TTNACT TTIAATLICCCTTTITGAACCCHECCECN ST TCTAGAACTAGIGANTCCCCCACAA
AATCTCTOERIET GT AAGAACAAAACAAT GCAGTTESTT AT CAGSEATCRET AT TTGT TTACA
CAac aa ATICAABZCGACT GGT GGAAAGT TCCT GHRRTE TISITTC IQGSTTIABTARACT GAGGECA
GAAGAACACEBHTHEET CAAGT T GAT T AGTSREARTR UTAGAFCRTS S RGT GPBAGT GT GTGTG[
GTGTGTGTGTGTGOGCGTATGTGITGTGCTGAACTCTTTACATTTCTITTTCT T TT1CAGGAAGAC
" TTGCAGCAGT TGATACT CATGCCT CTCCCAAAT GT TGCCATTCT GGGACCT GT GTAAAAGCAG
CAGGATTTACGCTGGAATTTTAGT TCTGCTGAGCCAAATAAGACAGGT CAGGGT GAAGAAGG
CACAGCCAAAT AAAAGCCTACCACAAAACGGAAANGT TATGACAAATCANACTATGAGGCAA
AAAAGAAAGCTCAGCTTTI TTGGTTTCATGGACAAAAGAAT TTATGTGGCTGGAATATGACGA
GCTAAATAACATAATGTTCTGOOGGGT GTGTNGT GAGT TTCNTTTNATTTGAGT CGACAAGCG
snp H B

AGTCTCTTCATTTGCAAGCCACCCTTTGGAGAAAACTCATTTCTGCCACTTITATCTGCGATC
TTGTTCATTCTGTCACTACCCAGAGCTNATGCAACAAAGATCAACTCGACAGCTTTGCTTTCA
CGCTCAGCTCTTTCTTITGCCACAAGAGACCACAACAGTCTGTATCACTGCTGATGCTGCACC
AATCTATCTGATAGTCTCCCGCTCAACTCTTCCTTCACTCGTGGATAAGACCCCAGGGATTC
CTTTACTTGGGGCAGTAACTCATTCCTGACCCTAAGTAGTCACTCTATCCTTCACCAACTGAG |
GACTCTCGACCTTGGACTTTGAGGTGCAGTATGGCTACTGAACCAGATACTTTGGTTGTGCCT
GGTTGAACAAACTCCCACGCAACCTAAAATAAAAGGAACAAACTCTCTGGTCCCCCTTATCA
AAGTGGGGAACCACAATTCCGAGTTCCAATCCAGATAGATTTTCTTAGTTTITIGTGCCCACC
ACAAAGTCCTGCCCTCAACCCAATAGAACATCTTTGGAATGAATTACAGCAGAAACTGCGAG
CCAGAGCAGCTCATGCAACATGAGTGTCTGACCTCATAAATACACTTCTGGAAGAACGGTTA
AAAATTCCCATAAACACACCTTATGGAAGTCTTGAAGTGCTTGAGGCTCTTTGAGCAGCAAAG
GGTGGGACAACATCATTTTAACCCTATCGAT

Figure 4B




CCTTTTGTNACFGGGACCAGTTATI TNGNAGAAANACCCCAT TAGAACCCAT GAGNANATEASber 2006
GAAAGCATTATTTGCCCANNTCr GCNATATCTTTTCCCAGAACAANACANGCAT TTGCAAAAA
NATTAACCNNGCNGNAACCCNAAGT CCCTGAAAAAATN | T TAAAAGCGGGGGCTNC TN369
TTGATTTNAVRBEFHEIAAACCCNGTNCONT TTGGAGGT CGACCGT AT CGATAAGC PEd/ARR/00112
TCGAATTCCTGCAGCCCCNT TATATGCAT TCATCCCATCACCT GGAACaCACACAGAAAGCT G
AGTCACACTAAAATAATTACTCTAATTACTc CATTTCATCACTAGTATTTACACAAACCAGT GA
AACACACACACACACACACACACACACACACACACACACACACACACACACATTGTGTCACT
CTTAAAGAAGT AATAATACACCAAGAAAAATACCT GACT GATGTAACAGGAATACACTCTGA
TCAGATGCCAGACTCGTTAAACTGGTTTCATGTGT TTCCT TGCGGT GACAGACGAGCATTAGC
AATTTACAATTTACTGTTCCTTGTTTGACCTT IATALFL TI TGGGGGATCCACTAGTTCTAGA
GCGGCCGCCACCGNGGT GGAGCTTCAATTNGCCCTA GAGTCGTATTACGCGCGCTCACT
GCECCCGTNGITTTACAACGTCGILGACT CEGAAAACCCTCECGITACT NTTTAATNGCCTT
GNAGCACATIRE B CT T AP MSRASSS P ART O ASRENG A RANASENNTC TNB46
TNNNNTNT SR NET T TGRSR AR AL (ARt S S EARPE T AT CGATAAGCT
TGATATCGAAT TCCTGCAGCCCCCGAGT GIGIGIGIGI GTGI CTGITTGTICGAGT.GIGGTA
TTTCATCTOEBAGEGHAAAACACAGGCAT Fil GUMAMAEAGECAGAGEITSIBEG WD 0B/ 060160
PCT/ 1B0O3Pb&122 35/ 169 GAGGGCAGGACTTTGTGG
GTATTTGAPTSETA TTGT TTTCCCCT (ROREHATR TeSHCRCAARABETARGACT CTATGCCT CLCT
CATCCCCGAGCTTCTAT TGIGT GGCTGAGAT GAAAACT AAACAGAGCCGAACCTGATCTCTCC
TGTCTGATGCACACACACACACACACACCCACACAGACACACACAAAGATGTGCATGCCTGC
AGACGCTCTCTGTGTGGTCCTGCACGT CTTTAGATCT TCACACAGT TGCCGCCAAAGTCTTCTA

GAGTTGT R AT CACT(S AlgTA(%Il o\ E‘% CAGGAGCAGTGAT

CTTCCTI TTGA@I'CHHET-W CAGLA T TGCAGAPAT CGGACC
TCCTCT CAARESATCATAATRCABIRCC T CRACRERAGAGA (ARARTOANTRARENBEACAC
ACACATACN@@@E@P@K@W@&AGAGGCATGATG@AGCCACAUAACAAAGCA

. NPo4U TG CG GCCA A AT TN377
SNP64L CAGGAAACAGCTATGACC [GTTGGGCATTCACTCAGCTT |
OLAG4-1 FAMIAAAAACACTATTTTCCACATTAACCA
OLAG4-2 FAMICACTATTTTCCACATTAACCG
COLAG4-3 PHOSPHATE|AAATCACCTGATTAGAGCAC

Figare 4C




AANTTTGANT GCCCT TTNANCGCGGCCGT GGNCGNT CTAGAACT AGT GGAT CCCCCAGRRAESber 2006
AGCAGCAAT ACT CAAACGT CCCGTATCTTCCGAGGAAAGGGGT GTGCATGTGGGAGTGTGTG
TGTGTGTGTGTGTATGT GTGTGTGTGT GCT TGGCAGT GACGAAAGCGCAGT GATAAGAACACG
TCCCTr TCAYCPAREHO\CAAAAT ATr ACCATGT GTTGCAACTCCATATATACT CTr RGEABPg/p§112
TTATCATTCATTTGTTACACAAATCTGCTATCTGTGTCCCT GT GTGCAGCCTACAAAAAACATG
TTTCAGCTCCTTTTTTTTTAATTCTGT GGGCTGCAGGAATTCGATATCAAGCTTATCGATACCG
TCGACCT CGAGGGGGGECCCGGTACCCAGCTTTTGT TCCCT TTAGT GAGGGT TAATTGCGCGC
TTGGGCGTAATCATGGTCATAGCTGT TTCCTGTGTGAAATTGT TATCCGCTCACAATTCCACAC
AACATACGAGCCGGAAGCATAAAGT GTAAAGCCT GGGGT GCCTAATGAAGT GAGCTAACTCA
CATTAATTGCGT TGCGCT CACT GGCCGCT TTCCAGTHGHFSAAACCT GTNGT GCCAGCTTGCATT
AATGGAATCGGGCAACGCCCCGG\IGAGAAGGCCGGTTTGCCGTATTTGGGCCGCTTf | TCCGC

GT 1T ANGGSARTERA D CAGNGEARTAXIGTCAAGCCTATACHFCIARTIAR
CGAAT GGAAACCARCIRIAT CATASGACAGECACTTTTEAT GRTATAGRACAT SRRATITEASARYHCr

| GACAGACTRTEATHOTACAANONGTAYAGACCT ToTT
CLGTIGT T1 é&é&&&& CAGT
GAGACCTTAGH A

 ACACACACA TGAAAAAGOGT ATGAATCAAAGCTCC
CIIIGTCCTWTGWAGGHGGWABﬂ KCRCTE T
NCCCTAT AN NNNNNNAGSKEANREIEIFEROE |6

GAAAAACCH |W\|\J|/~\\,wu-v—\\,| ||\u-v-\p|\|\,k,k,

NN NN |\v—v-\\,\,|\||\i|\if-v-v-\/-‘\m
T1 NNNNNTAAAANNA Wﬁﬁ@@%{f@"‘"‘ NS
NAAANCAARANAAANNNEEE TNEBe O FATE
" TTGAATNCNT TGNGTACCGNGCCCCCCCTCGAGGT CGACGGTATCGATAAGCTTGATATCGAA
TTCCTGCCAGRGELECGT TCACTATCTAGGACACCAGCGGECGECGACTTGTAGIGTAACTTTGCA

CCCAGT T T GORRGSARACNGTUAT ASASTAGACAGBAI
CAGCCGCGAGGAGAGGGCGGCTT CT CGTGAGGTCATATCCAGAGACAATACTTTAAGAC‘IT G
TTTGCTCTATTAAAAAGTTGGATGAAGTTCTACTTTTGTAAATGCGCGGTAGATCATTTTGTTC
CCGGCTCTCAATCACTCGCCAATTCTTCATTCACCTCAATTAGATTTCTCACATCATTACCAAT
GTTTAGTGACAGCTGTAGATTATGCAGAATGTCTTGCTGATTTAATCACCCTTAATGACTGGG
CTAGTCCTGTGAAGATTGATACAAACATCTTTCCCAGAGGCAGAATGGA

T-38 U TGTAAAACGACGGCCAGT |CAACGAACTGCAAATTCACG

T-38 L CAGGAAACAGCTATGACC [TCTGCCTCTGGGAAAGATGT
OLA38-1 - GGGAACAAAATGATCTACCG
OLA38-2 AAAA GGGAACAAAATGATCTACCA
OLA38-3 PHOSPHATE/FAM|CGCATTTACAAAAGTAGAACTT

Figure 4D




ATAGTGAGT CCGTATTACGOGOGCT CACT GGCCOGTCGT Tr TACAACGGT CGTGACT GE@Mber 2006
ACCCTGGGOGT TACCCAACT TAAT CGOCT TGCAGCACAT TCOCCT TTCGCAGCT TGGGOGTAAT
| AGCGAAAGAWTCGGCCTTTCCAAACAAGTGCGCAAGCN TN293

TGNTTTGA CCGOGGNGECGGECOGNT CTAGAACT AGT GGATCCOCCAAREEARIF/00112
GGAGGTTCCTCAAGCCTTAAAAAAAGCCACCAGT TTTCACTCTAAAGATGCTTCTCCTACTAC
CGCTGTTCTGTCCAGGT CAAGGAAGT TTGAGT CCCACCT CTCCCAT CGT CCTGGAGAAGCCAG
AGAGOCT CAACACT GTCACCT TCAGCGAGGACT CTGT GTAAGCGOGCACAT GAGTAAACACA
CACACACACACACACACACACACACACACATACACACAAAAAT CAGCTATTAATAAACCGTC
TGCATGCTTCATAATTACAGACAAT GCTCAGAGAAGT GTGTGATGAACAACTACTTCGGCATC
GGGGGCT GCAGGAAT TCGATAT CAAGCT TAT CGAT ARIDEBICGACCT CGAGRGEEEGGECCCRGT
ACCCAGCTTTTGTPCCCTTTAGTGAGGGT TAATTGOGOGCT TGGGOGT AATCATGGT CATAGCT
GTI TCCTG‘s'ﬁF@AAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAA
GTGT AAAGECTCREKET SACTACATEANIGGASATCA AGTACASAANACAG

: : mmm@mmeanmeem

CGGGHTACATATGERBANGGATA.
HOAAGGTGCTTGTTGTGGAACATG

: | BCACCENGES L
GTTTGTGAW (& *wu&- SOAAGERSAS vef
GAAGTAAAT eat-w g..,aw A Ae-d .\%’.‘( : d %\" ﬁi 6

'TAGACTCT 5T m. AL CAKACERGG

PCT/ 1 BO3

PCT | B0 R o g AT A G AN CEAGeACTITATaOCTIC A
TTCTGCT CCACT GACT GT ATGTCCACACACACACACACACACACACACACACACACACACACA
CACACACACACACACACGCAGTATCATACT CAGGT Gr GGGCGGAGGACCT GICCTCTTGG TN387
TGATT GBI GAT]
CTCTCT TA ¥ N KGR
ATTTAATGAC CTCCTGECTAT CTAGACTGAA AA(:AGT(:/—V—V—\ bl TARTCTGG
ACAAAAGTGTAAACTTGATT AGAAATTTTTTTCAACT Gr CT TATAATTAT TGGECTCACTC AATTTGTATT
TTATTI TADTAGBGET AT T] HBRABE

ACACACA! 68CACAC =' %] . R OAGCE [
GTTCATCTGOWHACGGTAGGT TGAAAT Tmatmwmm
CCGCCA GOl GEHGAGL CCAATTCGECC CTATAGTGAG TCGTATTACG CECGCTCACT
GGECCGTCGIT TACAACGTCG NGACTGGGGA AAN

snp 120 543 bp
GCTTAAGCACCCAGACTCTACTCCAGAGGCATGTICATGTAATATGTGCAGAATGTGGTTITG
TGCTTGTTTTTAAGCAAGAATTCTGTGAGAAAGCAATCTGCTGGATTTTGCCCATGTTGCTCC
CAAACTTAGTTAAAGGTTTAATTTGATAGGCTATTAAACAGTTTTCAATCAAACACAAGATTTA
TCTGATTTGCAAACTTAATTCTGCTTTTATGTATTTGTITITIGTTITTITTITAAACAGTGTCCC
CTCTTTTAAATAAAGGGCTCGAAAGGACCACAGTACTGTAATTTGGGAATTAAAAAATAAAGC
AAACCAACCTTGCAAATGTGCCGTAAACTGCCCATTTATTGAGCTGCTTTGTAGTCATGCCA

- CACCCATTGTCCAGGACAATGACTGCAGGCTTCCCGAGACTTTCATCAAACAGCTGTTAAAC
AGATACTAATACTGAGTTACCGGTCTTCTGGATGCATGAGATTAAGCCAGTATTCAATAAACA
TACAGTGGGGGAAAAAAGTATTTAGTCAGCCACCAATTG

SNP 120U TGTAAAACGACGGCCAGT TCTACTCCAGAGGCATGTTC
SNP120L -~ CAGGAAACAGCTATGACC TFTCCCCCACTGTATGTIT

Figure 4E




TNA62  TGNNNTTTGAANNNCTNTGAATGGCCCT TNCCGCGGT GNCGGCCGCT CTAGAASE AT SHasTC
- CCCCACATGTAGITAGI TTCCTTTTACACTCCTCCGTGTGTGTGTGTGTGTGTGTGIGTGTGT G
CGTGTGCA% GIGCTTTTGICCTGTCCATGGTCCTACT GT GAAACAGA %%0112
CTTTTCAA TTTTTTGACTCAAGGT TGTGTGACTTTCACCTGATGTA
AGATTTCCCACTCTTCAGTAACCCGT GGACTTGAAGCATTATCAATGATAAGGAATAATTCAA
GITATTCCAGGT GT CCCCAACCT CAAAGGGTCACTATAGT TAATCAACAGTATAGAAAAAAAA
CACATCAGT GGECTGCAGGAAT TCGATATCAAGCT TATCGATACCGT CGACCT CGAGGEEEEG
GCCCGGTACCCAGCN TTGNTCCCTTTAGT GAGGGT TAAT TGCGCGCT TGECGTAATCATGGTC
ATAGCTGNTTCCTGT GTGAAAAT GNTATCCGCT CACAAT TNCACACACATACGAACCGGAAGC
ATAAAGT GTAAAACCT GGGEGT GCCTAAAGAGGEGAGCT sl CACANTAAAT GCCGT TGCGCT
CACTGGCCCNT TTTCANNCGGEGAAANCT GTNGNGCCACT GCATTAATNAATCGECCAACGEN
CCGGGAAAAGCCGT TGCNT ATTTGGGECGCTNTTCCNT TNCTTGGTAATGACTCNNTTNGCTTN
GGONGT TQEONTERGEAACCCGNATNAGHT TAGREADAGER cTEENAN TTORAL
TNTATTTGNCTGRENGA ACTNCTTGGAAA GaCCCOREATTE TGRS SaNGCGTATCGATAA
GCTTGATA TCGAATT CATGCAGCCCACNCTRGC E@%@%@@WGTAACACCA
CCAACCCCETEACAETEACACACACACACACACACACACA CECTFTFEETEEETATETEECAG
TCTTGTT%WE%T&'@WCCTTCTCTCCTCCTCTCCTCCACCTCTTTCCTT
GI'GTATCGECAGI GAGAGCGAGAGAGAGAGAGAGAGAGAGAGECGAGGGT GAGAAAAT GA
GAGAGCGAGAGAGAGAGT GECAGCAGT AGCGGAGGAAGCAGAGCTGT CTCTCT TCTGATCAT
CTTTCTTGGATAGAGCGATAAAAGGCAGT CCTAGGAATCAGT CGT TGCTCTTGT CTGCAGGAT
TTACCCAGERH GBCTA7BAPTCTCCCTCCTT Fi gure 5G 18 Cct ober 2006 WO 03/ 060160
PCT/ | BO3ATGCTIAAGTHAACATCACATACACACCATCACACGTGCCCGCATGGGAGTGGACTGAATGC
CCTCTI TT%%T@W@W Amwmm@pﬂcc

ATTSIG%T%@ gg %%C_IAGGAGCAGGGAATGTGCCTC Sl SR oA GAGCA
TGTGOCAT ATTEATOCIIE GARRAGHGCTTT
| 3 ERACTI(H % e T CTIGT
TGAAT VAP asING gm’f#&éccm
ACACACA TTATCTAGCTCTGT

AAAGCCAAAGCAGGAGATATAAAGACACACACAGAGCCACAGAGAGTATTTTACCGECGT GT
TTGAACGTTTCCAAATCTCAGAATAAAATGFCFTCACCTGCTGAGGTGFGFGFGGCTGFCTCA GIGIGTGGGA
TN366  TENRSTZBNNN EXGAGCAITBCETRE

SNP 126 L CAGGAAACAGCTATGACC AAGGACAGAATGCACATTAAA

EEE 261 24 AAAAATTCTCCTGCTCCTGGGACG
S 1 26-2 19 TTCTCCTGCTCCTGGGACA
126-3 19 GGGCATGCACAAAAGTAGC
SNP = G/A

snp 135 770 bp
TGCCAGGCTGCCTGTGTAGAATGTAGACTAGCATTCCAGTGTTCACACCATGGAGGGATCC

GCAGCTTGTATTTGTGGAGAAGCCGGCTCACCGTAAGTCTICTTGTTAATTCAAGGGTTTCA
CTTTTTAAAAGCAACTATTACATCAATCACACAAGAGATGCTGTATACCGAGGAAAAAACTCA
CCACAACTGATGTCTACAGTACCCTCCCTAGAGAAATTCACACCAAGATCCATACAGGAGAG
GTGTCACTTTAATTATCACGGTGTGAATGAGAGGCGATCCCTGATAAGTGCAGCACAAATAC
AGCAGTCAAACTTTTCTTAAAAGCCATAAGCAATGACATGGTTTICTTITTIGCAGGACGTACA
AAGTAAAGGTTGGGGTCCGGGTCCATTTTATTGTTATTAACAACTGATCAAACAAATAAATAA

-~ ATAAAACTAATCCCGTTTTACCACCTCTCACATCTCATTGATCCACTGAGACGGTGTGACTGC
TTT

Figure 4F




TTGATATCGAATTCCTGCAGCCCCCTGTCTTCAT GGCACACACACACACAGAT AATGRE@EThber 2006
TTACTGCAAGATGTCAAATGCTAAAGTTCCTCCTTAAACAGATATTACAGGAAAAAGAGT TG
TATTTT%A CGGTTGTCACACAAT CAGCT TATAAAAGT GAACACTATT o112
CTCACA GCACAAATGAACAACT GTACGGT GCAGGATTATTA

AAGTTI TAGAAGOGATGACT GTGACATTCCTCCTCACT GCT GAGT TCATGACT AAGACGGATT
AACTGGACTTCCATTTCTGCT TATCATATGGATGGGAT TAACCT GTGCTATGGATCTCACACAC
ACACACACACACACACACACACACACACACACACACACACACATATATACAGGAACAGCTCA
GCACAGAACACACACT CACACT CCCT GTAGT AGGGGGGGAT CCACTAGT TCTAGAGCGGCCG
CCACCGC GGTGGAGCT TCAAT TCGCCCTATAGT GAGGTCGTATTACGCGCGCTCN TN273
GTTTGAACCT TGGGT ACCGNGOCCOOCCT CRARGECGACGGT ATCGATAAGCT TGATATCGAA
TTCCTGCAGCCCTACT GOGAT CGACT ACAGGCGGCAGT GOGACT TCAGCACCACGGACAGTGC

MT&W@@MW%%@@@&W%@W@@%ETW

é%é%;jTTCOMK?&FTGOMJWCCHWVWCG

TAARTARM DS

b RESH AP PEET KT ABACT GACGCAGTGTCAC
TCATCCACTGTGCACACACACACACACCGACACACACCCAGCCTCCTTI TGCATGCCGTGTTT
CT CAACATTTCAIGTAG, s CACACACACAC
A LCATGT |Fi gUfe SH I8 Okl oher 03/ 060160 PCT/ |1 B0O3/ 00112
39/ GAGATACACTC]I TC GGGACTGAGCTGCTGAATTATG
CA
TT%CTTCCANGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATCGAATTC
CT CATTATCCAAT GCACAGGT GT GGAAAAAGAGCAGCAAT GT GCACAGACac TGA

TGNKHTNJKTGK%GUVAAMFWOMHAGGﬁTANﬂTTGNMI%AOMTGM%CMIA
A AATEECA ‘v‘ CACA v- AR AATGEATS
Ag%%%?%?ﬂ OMﬁCAOMﬁCAOMﬁCAOM?CAOM?CAOM?CAOM?CAOM?C
" FAATGCCATCAGTGGT TGCTGCACATCT TCTGCAGGTAAAATTTCTTGI TCT T
CTCTGAAACGGCTGTAGCAGAATTTATTTATr TGTAGCTGCTGTGATAGC TT1' ACAGCAATCAC
- AABSETCBATTECTAXCCEACTACA TERBNICA GAXACATETCATAATTCRAC
CTTTACTGTCATAGACTGTGAAGATGGAGATGGAGATGGAATGAACCAT
- TTATACCCATCTTGAAACCTAAGCTTTAGCTATATGTACTGCTTAGTTTIT
TTTAAATAAGTGATCATATTTCAATTAAAGGTTGGAGCAGTAAGCTAATG
CTAGCACTAATAAGGAACATCCAAAGACTTGTCTGTCACACAGAAACCTT
CTAATAAATGCTCAGTACATTCCAATAAAATCCCAGAATTTTACTACTCA
AACTGGAGCACAGACTTCTTGGACAGTCTGTCAGTACAGTTAACTACAC
AACAGCCGTATTATGTGTTCCAAAAGTGATGGTGAGTTTAACCAGGTGA
GGTAA

SNP164U TGTAAAACGACGGCCAGT CCTGCAGTTGGTAAGGGACT
SNP164L CAGGAAACAGCTATGACC CACCATCACTTTTGGAACACA

26
21
22

164-~1
164-2
164-3

TGAAATATGATCACTTATTTA
AAAAAACTAAGCAGTACATATA

AAAAATGAAATATGATCACTTATTTT ‘ ] . l

SNP= AcdllerT

Iﬁgnrg4(}




- TAGCTGGTTCCTUEEGT GARAT 1 GGTATNCGI T CACAAT TNCCCACAACATCGRAGCCGGAAGCA

AGGCACATGT GAACACCTGCTCTTAGCTCAGT! Cr GCTCTCTGCTGCATGTGAAGGG‘I’]@@EEJ}{,GI- 2006
GGTGTGAACATGT GGTGCT TGT GGEGGEEGEEGEGEGGATCCACTATTI TCTAGAAGCGGGNCGN
CCCGGGGGTGGAGCTCCAATTCGCCCTNTAGGGGAGTTCGTATTACGCGCGCTNACTGGGCGG
GNGTTTACAKCEH P F A CT GGGAAAACCT TGGCGT TACCCCAANT TAANT CGCCT FERjARS3/00112
AAANTCCCCCTTTr TGCCAGNNT GGGGTAATNGCGNAANAGGCCCCCT TN321  ACCTGGCAAA
CAACACACTA AGGTTGGACA ACTGGNCGAA TTTATCGACCATCGATCATA GACTGAGCCT
- TTCACCGATT GTTTTTACAA GAGCGATTTA TTCATTTTCC CATTAGTAAG TCTGCTAATA
ATGTTGGTTGAAGCTAAGAG AAGCAGTCCA CACACACACA CACACACACA CACACACACA
CACACACACA CACACACACC CCCTTTTCCA GCTGTGAGCA AATGCATGCT CTTCAGAGTG
CGACAAATGA CTCCTTTTCC ATGGTATGAA CATCAT TTCCTTGACA GATATTTAGA
ATAGCCAGA GTGCACAGTG TCCACCTGGG Cl TTTTCATATTTAA CCATTTTAGT CAAATCACTT
LT GAAA AGCTTTTCCG GAGCTTGTCA  ATCAAAAAGT CACCAAAAGT
%ﬂ;ﬂﬂ TATTGC TATCGTCAT TTATTGGGAC TGATGAATGT CNGTTTGGAA

AAAAGTATIAGT SETT EETECAIRACCAARATAGDACFECTSAETAATACAGSCATNC T CIGATTTAGT A
ATTNEARCETAPERATACCHAGEAO A TINGS T TGATATATASACC GECTCTTIBYACARRGTTTGTA

AACARTIGETG CAROCITIGAC TAAGCRGTGT TT &7 TSy PEXTAATDIEGAZTT CA
CAGORI TS TEAATARPACT CRARMBIT TAGS ANATACATATTAC TOTOOABASE TETAGABSEAA TAATGROGTC
A@HWWTW%@@W@MMTQ@@WT%%T@%& Cﬁé@% CA

. CACARR E;% WSACAAT SLRCA AGACTACTC
AGCA| i A ﬁA 154! H2 00112 40/ 169
“GT N - A A 2

GTTT G ' CTAGAACTAGTGGATCCCCC

CCCTGCCTGGACACATAGATGAAGT CTCAAACATTTATTTGCAAGGGT CEGAAGTI TGAGT GCTG
AAT TENFGEEET AATEEKABAACEICOGEAAAT GRATENCAEECETAGEGTAACATCTAAATCTCCA
CCCASNFIEELT GCCT AT AT AT CIRGAATT ASBCEEEECTERACAABTCAGCTTTGAATTTCATTT
CAGGCCTGIGGAATTATTTACAGACAACACACTTCCTCATAGT TGTGATTGACATTAAAGAAAA
TCAATCAGT GTAAT GACGCGGGAGI TTTAATCTACT GAGGGCAGCGATGGATCTGAAGCAGCT
GCT CACACACACACACACACACACACACACACACACACACACACACAGT CAGTAAATGGTITA
TTTT F TGATCHEEFAAT T EZGAA GCT CCGGAGCAGAAAMETGAGHDBARITTIEG G
CGrI¢ F GCAGGASS A CGATHAT GCTTATCGATACCGT CGAGTHARSAARCIOBTGT
CCCGGTAGCCAG(ZTTTTGG%' TBAGT GANGGT TAAT TGCCCCET TGOAEF MATONIEAARENG

TAAALRSTAAAGCCT GEGEGT GCCTAATGAGGT GAGCTAACT TACATTAATTGCGT TGCGCTAC

SNP178: 712BP

AGCAGTGGAAGCAGGGCGTTTGGACTGAAACATGCGGCGGTAAGACTGGCTGATGTCGCT

GTTCCTCGGGATGGTGGAGGATTTGTCAAAGTCTGAGGACTGCTGCTCCACTTCCTGATCT

GCTCCCACAGTGTAGTAGTCACAGTCCGATACTACAGAGACCAGGAGGGGGGAGAATTTAG
CATGATAATTTAATTTGTTTGAATAGAGCTGTCTGCAGAGTCAGTGTAACTGCTGATGATCTC
AAGCATTTCTCTGATATTATATAATTAAAGTCTTCTTAATTCAAGTTAACTTTAATTAGATTTTT
TCTGTTTTATATCTATGAGTATAGCTCAGAGCGAGATTTGACAAGTTTAGAAGAGACACAATG
AAAGTTTGTTTTTCAGTAATATACAATTCAGGTTTGTTTCTGGGTCCATATTTAGGTAAAAGAA
CATTTGTTATTCACAGCTGTCTTTCTGATTTCCCGAATATTGTIGGTGCTGATAATGGTAGGT
AATATTGGAGCTGCCTCTTAGCAGCCAGGCATCCTTTGCTGGAGATAAACTGTGAAATAGTT
TGTACTTAATTAATCTGGTGGGAGTAAGTTAAGTAAGTTTACCCTGTGAGGGGATGGTGTCC
TCTGAGCAGCAGGGTGTGTTGGTCTGGCTGCTGTAGCCGCTGGAGCCCTGCAGGGAATCT
CTGCTGGAGCCGTGGATGTCCAGCTGGA

Figure4H




TGGECCCGTTTTCCAATCGGNAACCTGICGNGCCACTTN TN294 18 October 2006
TNNNNT TMGACT ANGTNAT TGCNCT T T GAANGCGGCCNCGGCCGCTCTAGAACTAGTGGAT
CCCCCAT CGCGT CAGCAGGACAGGCAGCCAT TTCTGGAGCT CGTCCTATCTTTAGAACAGAAA
CTGTGCTGAY R AT TCCACAGCAGCTAAAT ACACAGCT TAT CCCACAACACARGFAREEA00112
CACACACACACACACACACACACTAGTGTTACATGTGTAGGCTGTTI TTTCCCCACATGCAAA
TAGCGGGCT GGTPTCGGGAGGCGATTCACT! TCAACATCATTTAGCTGCCTGACTGACCAGTG
AGGGGGCT GCAGGAAT TCGATAT CAAGCT TATCGAT ACCGT CGACCT CGAGGGGGEGGECCCEG
TACCCAGC=GTTCCCTTTAGT GAGGGT TAATTGCGCGCT TGGCGTAATCATGGTCATAGCT
GTTTCCTGTGTGAAAT TGTTATCCGCT CACAATTCCACACAACAT ACGAGCCGGAAGCATAAA
GTGT AAAGCCT GGGGT GOCTAAT GAGT GAGCT AACH@AGAT TAATTGOGT TGOGCT CACTGCC
CGCTTTCAGTCGGGAAACCT GTCGTGCCAGCT GCAT TAAT GAAT CGGCCAACGCGOGGGGAG

AGGCGGTT TTGGECGCTNT TTOGCT TNCTMGNEEMABEGARTARET GNGCT CGECOGT
TCGGCT NTAGCT TACPCAAAGC (AR CHER I A CAGAATCAGES
GATA GACNTTTTGAGCCAAAGGCC

TATTTACACAGCCAGGAGACAAATAGAAACATCATCATTTATCAGTTTTCTGGTCTAATAAGA
AACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC

b SAESTEATCAAICTHGTATGTA
CAEETASCATEGOAATAGSCTTCA  GGGATTTCCT

P - -2 - - -IAACAATATTCGGEAAATCAGAA 8 Cct ober 2006 WO

03/ 060166—PETHBO3 00112 —411 169
TGCTGGTGeg TECGECTAAAAAT CAGCT TGCGTGTGACTTTAATGGAGT
GCAGCTCTCACACAGTAAAGCCCCGAAGCAGTAA  TN520
GCCAT CCOSAETCARCACACACACACACACACACATACACACACACACACACACACACACAC
ACACACACACACATGCTGCGAGGTAACGGECAGACAGGCGECGTGACTCATTAGGCATTCGTCC
CCCAGGGAGAT CGCT GRREEEECECGT GCGAGCGAGAGAGAGCGCCGCAGCT GCAGGAATG
TCACCIIM‘F@?FCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCTTGCTAATGC
TGGTTGGA G

_ TGCTI‘AGATATTGCCACTACTGTACAAAGTAACTCTCAC'ITCAGATACTTCA'ITTACAAATGAT
TAGGATCCACAAAAATAGAGTAATTATGATCTGCTCACCTCAG G'ITTCTCTGAGGCTCCCAG

CATCAT

SNP 184 U ' TCCTGCAGTGATTTGAGCAC

SNP 184 L GGAGCCTCAGAGAAACCTGA
28 AAAAACTAACAATGATGCTGTCACTCAG
23 CTAACAATGATGCTGTCACTCAT
21 TCTTTGTTCAGGTTGTCCAAC

Tot. lengde 44

Snp= Celler T

SNP 517 562 bp

AATTTAGTTAGACTCTCGAGATTTTAAATACAATAAAAACAGTATAACCTGGTAGTAACACAT
GTCGTACTCCAACTGGTGGTTTGTTAGTTAAGCCACATGTGGATT TAAGCCACCAGCTGACA
AAACTATTCACTAGCAGCATTTAACCTATGAATGCTAAAGCGAG CTAGCAGAGGTTGGTTAG
CTAACTGGCTGGC

Figure 41




AGTGATACACACACATGAACACAT GTGAACTCGTT GACT GAGT GAGAAAT GACACACARAG ober 2006
TACACCGAAATGGTGATTCATTGAGAAGTGATCCACACACAAAATACACATGCAGACGCTCG
TGCAAT GT. CACACACATGCr CGTGCAATGAAGAATGCTTTGCTAACA%
CTTATGCTGR PP TGCTGCATACACACACACACACACACACACACACACACK! 3/00112
CTCTGTTACAAGAAGCCATTGATTACACAGAACGCAT TFATGTCATCCAGAGGGCACATTAT

GT GEGCFGCAGGAATTCGATATCAAGCT TATCGATACCGT CGACCT CGAGGGEEGGEGECCOCEG
TACCCAGCTTI TTGTTCCCTTTTAGT GGAGGGGT TAAT TGOGCGCT TGGGOGTAATCATGGTCA
TAAGCTGTTTCCCTTGGGTGAAAATTGGTTATTNCCGCTTCACAATTTCCACACAACATACNG
AGCCCOGGAAGCATTTAAAAGGTGTAAAA TN538

ATCr GGACCAACAACCATATTCAAAGTCAATGAAAT TTCl TCCTCATTCTGATGCAAC
TCTCAGTTTGAAGT TCAGCATGTTGTCTGGATCTT GATGACr ACGGAAAGTGTGAAAA
GTATACCTAMAEAAMREGE A EE 68 AT CCEHENTOFATASASA

A CACA A B A AN AP ARG

AT CAGT GGARC CAACHPCATACTACAGTAREETACTTMR 6 & TAASTE B G ANE: FITAFGRERIG ARTANAANGAA
- CTNCCCCGAGATACE TR CATSWZA0GTAAGEGELTCTAET THEANBANG IR CGLSADTAACA

AGT| TFTTGACTCANGIT R TGECTABTGTGAATCYCATRCC GRONGIAATACC CACARRC RS ACACACACGC
ACACGCACABARCATRURTAC TRAGCAATCAT ACATABATHACTRAGRETIRSCTRIA TGTGTT

CCTGAGCATT GCAGATATGT ACTGGTAAA CATGCCAACT AAGGTTGTGG GTTGTTTTCA

CATTGGCT ‘ 3/ 060160
PCT/ 1803 g@ } %gam GGAATTCGAT
ATCAAGCTT T ' GCT Tr GTTCCCTTTAGTGAGEG

TTAATTGCGEC GCTTGECGTA ATCATGGICA TAGCTGITTC CTGIGITGAAA TTGITATCCG
CTCACAATTC CACACAACAT ACGAGCCGGA AGCATAAAGT TAAAGCCTG GGGIGCCTAA
TGAGTGAGCT AACT CACATTAATTGCGT TG CGCTCACTGC CCGNTTTCCA GICGGGAAAC

CACACACACACACACACACACACACACACACACAAAAACGCAAAACATCGGCAGCATTGT TT

CCTTCAGAARA, CACGTTAAACTACTTCCAGTGCCATATATGGEGECAAAAACATCATCC
AATACACACACAGCAGAGTI TACAGAACACACCAGI TTGT TATTCAAATAAAAGATCAACTGT
GATAAGT CSiig=AARESTCT AAT TTAT TAGAAAT GT TCAAAACGGAGACAANAAATCGCATCTT

SNP 560 730 bp

ATGAGACAGGGTTAAGCTGTGAGCATAAAAGATGCTCAAATGACAGGAAGAACTGCAGAGA
TCGAGAACATTTTGGAAAGCAAAGTTGAAACACAGCTGACTGATGACACAGATGGACCAGG
ATCAAGTACACGATTTGACTGTGTGCGCCAAGCTGTGCTGTGGCATGCCTTCCGACTAATCAG
CTCTGTGTCTCTGCCACCTGCACTGAGCTCTCATGAAGCAGAGGGGCATTTGAGGACTTGA
AATAAAGACTTGTGTATTCCTTGTCATGTGCTTTCCTTITCAACACATTAAGTTTCAATTTTCA
TATATACTAAATCATGATCGGCAAGTACTGCAGCTAGATAAAGATAGCCAGGGCTTATCCCA
'CAAACTAAAGAATTTGCAAAGATATGAGAAAAAGAGCTTCGATAGAAAACTTTGTGGTCCAG
AGTGATTAGCATAGCAATTTTTCTGCTTTTCTGCTTGCCTTGCAACTAATT TACCCAAAAGCA
CAATAGTTTTATATAATAAAGGCTTAATAAGGCTCCAATAGGTTCTCTCAAATCTGCTCAAAA
'GAAAAAGTCAACAACAGAAAACCTCAAAAATTACCCCAATGTAACTCCACCACAGATTTCTTT
CATGACCCCAAAAGAATGAGGTTACAGGCTGTCCATTCACTTGGACACAAAGACAAAGTCCC
CATTATGGTTGCCTTGCTCTTTTATAGAATCCTAACCTATACAGTT

Figure 4J




TTGTGTTTACAATGT GACAACACAAACACCAC=GTCTGCGTTTGCCTGGTCO | TAGG@RGstober 2006
AGGCAGCAGCATTATGTTGGTCTTGTTTGCTTCTr TCAGCTI TGCTTCOCCAGTCTTATCCAGTC
CATCATCCTTTT CACGAGCCATCTCCCTAGCAGOCAAGCCAG  TN348
TTGATCC(,IL 0 -@ébsrGGCGGCCGCTCTAGAACTAGTGGATCCCCCCCCACCT%E;‘E%\0 00112
AGCTTAGCCCGGOGCACT GCTTTTAGCACACGGCATF TNCACGT GCATGT CCCTGOCACATAC
CATGGCGT GCACGT CAACACACCAGCGCACACACACACT CTACATGGCAGTGTTATTTACTGA
GATGTATATATACATTCACAGGACT GAT TACAGCOGCTAAGAAGT GTATCTCAAACT GTAAAT
AATTCAACATAGACAAGCAGCT TGGCTCTGACCT CACACT TGACT CAGCAGAAACACACACA
CACACACACACACAAGCAAACT GTAGGT TCAGCTAATGGATGT TTACAACTGTTCATTTGTGG
ATTAGCTGCTTGT GCATGCAGCATTTTCGT CTGCAAGANGGAGAAAAGT GGGCTGCAGGAAT T
CGATATCAAAGCT TATCGAT ACCGT CGANCTNGAAAGGGGGGECCCGGGTANCCCAGNTTTT

TGGTNCCCIN e NCAGEF AR SR CbAEEE AR FEMBERCENCANTAGG

CTTGGT TT i e ECONCABEAECABREMGACE  TAAAAGAGCAAGGCAACCAT
TTNTNTTTNTNTCNNGTAGNT TCTCACNCGATTGGCCCNTCCTTTTTGGGT TAAGGTANCCNAT

AAGCTTGATATCGAAT TCCTGCAGCCCAAATCTTACNNPGAGATCATCCCATAAAAAGECTT r
CTNTCTCTCTCTCT CT CT CCCTCTCTCTCTGTCACACACACACACACACACACACACACACACA

: [ TCGEE T@AW@A@@EEGT @M@@FM GCGCGAG GCAGCGCGAT
GGAGHACA( : 2
[CGT124CT
TATATCGGACGTGATCCGTATTCT T TGAAAATGT CCGRATACACCACAGCAGT ARAGGATTTG
CCTACTATCGAGECTGTGGATGEGEGGAT Figure 5L 18 Cctober 2006 WO 03/060160
PCT/ | BOBt @04k 443/ 169
CCACTAGI TCTAGAGCGGECCGCCACCGCGEGT GGAGCT CCAAT TCCCCCTATAGTGAGT CGTAT
TACGCGCGRPEAENRBECCCGT CGT TTFACAACGT CGTGACT GGGAAAACCCTGGCGT TACCCA
ACTTAATCGCCTTGC TN134 7
TTNTATNTTCATGTGANTCNNNNT CTCCCCCGCANT GGCNGCCGCTCTAGAACTAGT GGATCC
CCCACCAGCAGAATAAGGTNGGNTCACCATACAGT CTTAGT GACAGCTGAGTATTGAAAAGG
CTGe nGCAABGAGAGGTGCCTCTGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTGTGT T
TGIGI'GCCT. ATGAGAAGAAGAGAGAGACAAGACACAACAAAAAAGAATAGGAGATAGT CTG

AGT . G LG

TTeCCCT I AT
GCATATTT: i b Fog AA

‘CAGT WﬁWGTCCATGATACTGTGCAGGCGGTGGGCGATGGTA
AGGACTGTGCAGTCTGAGAACTCTTTGCGGATGGTGTTCTGAATCAGGTTGTCTGTCTCCAGG
TCAACAGCTGCCGTGGCTTCATCCAGAATTAGGATACGTGACTTTCTCAGGAGTGCTCGAGCC
AGACACAGCAGCTGCCTCTGCCCAACACTGGGAAGATCGTAGGTCATAGCTGTTTCCTGG

SNP-p_l‘lmef sekvens:

OLA-primer sekvens:

OLA-443-1 AAAAAGGTCATAGATACTGAAACTACATGTI'!'C
OLA-443-2 GGTCATAGATACTGAAACTACATGTTTT 5
OLA-443-3 GTCAATCTCCGACCAAAATTCA PHOSPHAT

484

GCTCAGCCTTAATCTTTGGAATTAAGGATCCATGAATCTGATTTAACTGAACAACTATAGACA
ATGCACTTTTCATTTCATTTCTCTGAATCTATACTTTGAGTTTCAGTITGTTTGTGTTTATTCAA
CCATAAAAAGCTGCTGCTTCTAATCAAAGGCGCTATGAAATCTTAGCTATCGCTGGAACAAAT
CTTTGAGGTGTCTG :

Figure 4K




TN221 TTGTNNNNCCTCGINAATGCNCT TTTGAANGCGGCCNCGGECCGNT NTAGAACTRAG b G68C-
CCCCAATTGATGAAGAGGTAACACCAGAGTAGAGCCTAT TaCAGAAGT CGAGCCGAGATGAG
ATGAA GI GATATATGCCACACACACACACACACAAACACACACA%
ACACACACA CACACACACACACCGTTATTGCTCACGATCACGTTTTT
TAATAACAAT GCACCGT GACAGCT CGT' CCCGGT CCAGCCAGCCT CCCACTCGACTCTGCCGTI C
ACTATATAGACACACAGAAGGAAGACACT CATGACACAAT CGCCACCACCT GTGECTCACCT
GCCTCCCAEGT GEECTGCAGGAATTCGATAT CAAGCT TATCGATACCGT CGACCT CRAGEEEEG
GCCCGGTACCCAGCTTTTGT TCCCTTTAGT GAGGGT TAAT TGCGCGCTTGECGTAATCATGGTC
ATAGCTGGT TNCTGTGTGAAATTGT TATCCGCTCACAAT TTCACACAACATACGAGCCGGAAG
CATAAAGT GTAAAGNCT GGGGT GGCCTAAT GAGT GAIZIIBBACTACATTAAT TGGCGT TGCGCT
CACTGECCCCT TTTCANGT CGGGGAAACT TNNTCGT NNCNANGT TGCANTTATTGAATTCGGC

/00112

GE W@@@@W&T
TACC%TW C?NA%GCAW\W@F@F@CAWG@QT@@TGC
TGGCAATA GACA TGCTCAGGTG TGOGTTCAAG TGIGTGTGIG TGTGTGIGTG

L‘I'n ner SEKVED
QGACI;CTG-I- -f}ﬁﬁ%@iﬁ;ﬁ&wﬁﬁﬁ e a ol %A AACACCAG
CATACT Ag :ﬁ%@;@?@&ﬁéﬁﬂ- L & :{ ""%’@uece G
GAGCTCCAAT TCGCCCTATA GTGAGT CGT A TTACGCGCGC TCACTGGCCG TCGITTTACA
ACGTNCGT A, CE X AAC CCTGGECGTTA CCCANCTTAA TCGCCTTGCA Figure 5M 18 Cct ober
2006 V\OQDRAd) CHOTBR A AR cobhd AR TECA CTTTNGCCAG CTGGCGTTAA
TAW—M@TWWWAG&% NAAATGGECC GAATGGAAAT
TTGTAAGCER-ABE-3TN2 JBCCCAACAGACAGTTCCTTCT PHOSPHA
GGNNNNGNNNNNTANNTI TNTNI TCCTANI ' Nf NGAAGATNTANAGGGANCCCTCGTTTCTI TN
GGGNAACNACCCTATCGATAAGCT GGANGT CGAAT TCCTGCAGCNNCT TTGTGTGTGGTCTGA
GTI'GGT TCCNGGEGEGEEEGAGCGAGT GAACCAGT CTCAGACACT TCAGACTGCAGT CTCTCTCTCTC
TCT CA%CACACACACACACACACACACACACACACACACACACACACACACACAC

LR ,géﬁé’%?&ﬁ’?g ﬁ«a O R N Y 3 I

AAGCA CGCACGCACACACATGCACACACACGCACACACACACACACACACACA
TR AATEEOAABCTRFFACATTTCA
ATGA
CTGA

TTGGTCAACTGCCAGAAAATCAACTAGTFT!'TGATTTGTTAAAACACACTAGTATCAAW!'ITF
TTTAAAAAGACAAGTATTTGAACATTGTCCATGAAATGTCCCATTTCAGTATTTATAGCAGTG
CTCCTGTGTCCAAATGGTAAAGCTATATTTTTTTGAAAGTAAACCAAAGAGTCGATATATTAAT
TGTCAGTGCTGGGTTGATTGCTTTCCAACAAACCAAAACCAGAAATATCAGGAACAATGGCG
CAATGTTGTCTTGGCATTCTAAATCGAGCGGGAGGTGGTT

‘SNP-primer sekvens: .
F 7 YTATIERY R

OLA-primer sekvens:

OLA-573-1 AAAAACCATTTGGACACAGGAGCACT

OLA-573-2 CCATTTGGACACAGGAGCACC

OLA-573-3 GCTATAAATACTGAAATGGGACATTT PHOSPHA
T

638

ACATTTAGATTCCCAAAGCTTCATTATTTTATTTGAACTTATACTATATCC
ATTTACAGATGCACACAAGTATGGTTTTAAGACACAATTGGAAGTATGAC
TGTGCTGGTTTGGGTCAAAAATGTCATCTACCTACCAACAAGCAGAGGG
TLAAACAGAAATCCTGTCCATAGGCTTGATITCTTGCATTTGCGTAATAT

~ Figure4L -




CGCTCACTGGOCGTCGTTTTACAACGT CGT GACT GGGAAAACCCT GEOGT TACCCAAGR AATber 2006
CGCCTTGCAGCACATCCCOCT TTOGCCAGCT GECNGT AAT AGCGAANAGGCCOGNACCGATCG

' GOCTTTCCAAACAAGNT GCNCAACCTGAATGGNCAATGGAAAATGNAAN  TN553

TGGATGTACT B PERIAY T CAGT GAAGGACT CTGGCAACCCACTAAT GCAGCT GGATY /00112
TGAGTGAAATGAAGCGAAAGT TTTAAAT GGCATCAGTCTTGCTAT TAAAGCAAAGCAAAACA
TCAGACAAACAGGGAGGAGCAGCT CTCTCCTCTATCOGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTATGTGTGTGTAGTAACT GGGGGAGT GCTGTCCCTTGCC
TCTGCFCAGT GTGTGCAGCAGCTGCAGCT TTCAGCCTCGGTCTATACTGTAN TN530
AGGCTTGAATGATGGTCTTAAAGGGGGCAGTATATAACCTGTGTGTCTTTATCATTATATGTG
TGTGTGTGTGTGTGTGTGTGTGTTTCCT GGAGAGCARAGICT GT GAATGAACTCCTAAATCAC

- ACT. ATT@WTWQ@W@@%@MECJMAG

;CTCCGTA C; R e @fﬁ@ﬁ&GTTTCTCTCC’I‘CCT’I‘CTATGACCCC
GCCACA! oy A Cé.%
CTTTGATC AL T
ATATATA

CACACACA '#’Eééér AAAEAS GGA

AGAGCTATFAGATTAGCAGGACAT GTAACAACACAAT AAACT GGGAGCACACCT GAGGCTGG
ATGCAGIGJ AA GT GGGCT GCAGGAATTCGATATCAAGC'I' TATCGATACCGT CGACCTCGAGGG
> SFE n ep S L LAATT OO meee

Oct ober 2006 WO 03/ 060160 PCT/IBOS/ 00112 45/ 169 TN202 TNTTTGACTC
CTTGGAA COCGOGGTGG CGGOCGCTCT AGAACTAGTG GATCCCCCAC  TTGAGTCAAT
TCCCTGT WMT T, CTGTG TTATGACTGA
 TGTGAATAGA.. @@%mm GCTG CTGCATTGCT
GCTAGT CAGGR-8266T GT CABE GCAGGTCC CGCATGTGAA
CACAAAGTAG AGCTTTGCAT GCTCAGCAAA CCTTCTTAAG ATARMTACAA TTGTGTGIGT
GITGTGTGTGT GTGTGTI TGA GTGCTGGAGG GGTCTTTCAC AGTTCCTTGG  AATAAGCCTG

TTCTTGCGIT GIGAGGGTGC AGCTAAACAT AAATCATGCA TTAGCCTTTC TTAGAGGAGA
ACTTGGT Tlg 4GAACATATCA GCTTGAATTT

ATGTTGCTTGTCATCCCACAGTTTGTGATATAAAAAAGCACAGCTTCTGTGCATTCCTCCAGCT
TGGTTGAATTAATCCCAGGTTGTGTGATCAAAGCAGTCCTGTAGCTGTGATTGAGCCTCTTCA
GGCTGTGATCGTCTTCATTCSTGACTITGTACTTCTAGCAGAAAATGTTGCAAATGTCACATGC
TGGTAGAAGTTGGGGAGTACTGTTTTAAGACACCAGTGGTTAAAGTCGCCCACATGTGGGTGA
CTGAATGGATGCGCTGCTGTTTGATAATGATGGCATTAGCATCTGGTGGGATGAAGACAACAG
TGACTATCACCACTGAAAACTAAATATTATATTTACCTAATGTTAATTTTCCTCTAATTATTGG
AGTTAGAAGTGTAGTTTAAAAGTTCTGAAACACTCTTAAGCTGCAAATATTCACAAGATGTTG
TAAA

SNP-pri

OLA-primere

"OLA-454-1 AAAAAAGGCTGTGATCGTCTTCATTCC

OLA-454-2 AGGCTGTGATCGTCTTCATTCT e

OLA-454-3 TGACTTTGTACTTCTAGCAGAAAATG PHOSFHA
T

Figure 4M




CGGACCCECG TGEECTGCAG GGAATTCGAT ATCAAGCTTA TCGATACCCG  TGEASEKE006

GGEEEEECCC CGEGTCCCAG CTTTT TN168

TGVNTTTGACAACCTTGGGTACCGGGCCCCCECTCGAGGTCGACGGTATCGATAAGCTT%Q
TCGAATTCCT AR I AAGCGACAGET GCACGCT CAGCCT CACGOCCACACACT AT A 00112
AGGACACAGGCGCACCGGGCT GT CACAGCAGGAAAT CAGGAGGGT TTGAACT GTCAGAGGG

GAAAGT GGAAAAGCT TAAACAGT GGAGCT GGAAT AGGCT CTGCOCCCATCACCCTGATTACC
TGTTGGACTTTGCT CAGGTGTAT TAAAGCAGCT GGACAGATGTTAGAGATTATTTCTGTTTTGA
CTGAAAGCT GCTCGT CAGACACACACAGACCGT AACACACACACACACACACACACACACAC
ACACACACACACACACACACACACAGTGTGTATCAAATTCACT GTTTACAAACCATGAATGAC
TCATACCAAAAT CATCAATATGATCAATAACACT GAREXIT ATTATCACTGTGATCATTACTG

CTACGOGT GTTGT GACGCACCAGCACCAGT GGGGGAT CCACT AGT TCTAGAGCGGGCCGNCA

CCGGGGGT GGAGCT CCAATTCGCCCCT ATAGGGAGT CGTAT TACGCGCGCTNAATGGCCGTCG - TTTA TN263
TTTGANANGSTT GGGT ACCGEECCCCCCCT CGAGGT CGACGGTATCGATAAGCT TGATATCGA
ATTCCTGCAGCCCCCAT GTTGACAAACCAGGAT TCATGCTTTTCAAGACT GTCTGTCCATCOGT

GCCAAGA!
CACGCAT.

CACACACAGREEEAd AL,

75

GGAAACACHTAGAS A STASTORE MBGAGETE G T EdETHCRA0BE

A

%&g AGCTG

a1

AGTT
GTGA
A6ALGTGAC

AFETAECECT
CACT CCT GOCIGU AT AP CAORITRACATAA G ATERAT CACCRICCREA R ACGTITAT

TTTATGA
GGTI'GCAGT,

CEAGCA

ACGGCACACT TTTTGTGCCT GACAGTGAGT I I TTTGGTTT 'PGA‘II TCCTGN TTTATTCCTT

CTGITACTGI GTGAAAAAGA GATATAGIGI TTGITTAAGG NGTCCCATGT

SINP 528

TTTCTTTTATAATGCAATATAATCTGCATATAAACATTTGAGATTATAAAAAGCATTCAAAAGC
ATTTAAGATTATAAATTCAACTCAACAGTTTAAAGTGGTTATCACTACACCTGCAACAAAGGTT
AATATGATTATGTTATTAATGCAATGGTAATGATGATGATTATGCACAATAGCAGCAAAATATT
TCCCTCATATCAACAGTAATAATATTCAACATTGCTGTCAATACATTTTTCAAAAAATGCCTCT
CTGTGCAAAATGGGTTTAAAAACATAAACAACTGTCAGATGCTGTTTGTCTGTGATTTGAAAA
GGCGGAACAAATTGTGGCAGGATCAGCCTGATATTATTTGTATCCCACTGTAACTTTACTGT
ATAAAGAGCTAACATGTCCAAAATGTCAGGAGTAGTCATTACAAGAAGTGTTTGTGAACTAAA
AATCAAGAATGTGGGATCCTGTTTGTCCGTGATTTGGAGAGCCCAGCGCGTGCTCCCGACE
CAGGGGAGACCTCACCTTGGCACTTGTGCAGGTGAAGCCAAATGGAAGATATGCCCCGTCA

AAAACCTGTCCATI'ATGCTAGCAGTGTCCGA.GCGi TiT]

SNP528U TGTAAAACGACGGCCAGT CATTTGAGATTATAAAAAGCA AT
TTCAA
SNP528L CAGGAAACAGCTATGACC TCTTCCATITGGCTTCACCT

Figure 4N




TGGGTTAGAT GOCCCAAACT TCTGGGGTCC TAAAATTCAA CC TN662 18 October 2006
TGCAGCTGACCTTCACTCTTATCTCACT TATGGCT GCTAACAT GCCTGATGGATGTTTCCTTAT
TGTTTGTA GTGGAATCTGTTTACAAGACTTGTGTGTATATATGTGIGI G
TGTGTGTGTC@%% CT(IXBCTTTCATGCTGTCTGCTCAGTTGTATCCO%%‘R@OIH
TGAAAAAAAACCACACACACGATACTGAAATGT TCCTATAACT GGGATTTTAGAGAAATTGA
AACAGCATATTAGTCT TN215 AGGNNGNNNN NAGNTTATCT TNNATNNGGG GNTTNAAGGN
ANCCTTCCCN  CTANTGGGNA ACGACCCTAT CGATAAGCTN GANNTCGAAT TCCTGCAGCC
CATTNACCAT CAAACAGACA CTTCATTNGG GGNGCAGTGA TAACAAATAC ATTGTGTAGG
ATAATGATGG CAGTGGTTCA TATTGITCAT TATACGTCTG GGTGTCATAC GGCACTTGCA
AATTTATACG TCTGTGGGTG Cl TGTGTGTG TGOEBSTGTG TGTGTGTGTG TGCGTGTGTG
TGTGTGTGTG TGCGOGTGTG  TCTTTGITTT OGFGAIEFETC ATGTTTCAGC AAATTAACGT
CTGAACCADTA-STIAGAAGRAAAAGTAT INGBAT T TAG T CRORATH CAAAC AATATATTTT
GGATAATGAT TGCATCTATT GGCTTCTGCA TTTGNAAATG TGACHAATG AATTCCTTT

TAGTTCTAGK SRR oAV B AR ERATTC CTAGNG ANNONTANT

TAGTTCTA ITC TAGNG ANNNCNTANT

ACGCCGCTCA CTGGCCCNCN N TN171

TNNTTTGAPCESBNAAT CNCF TIREAATZGIACTSTEECATI TAGGT CGAEGGT CTCGATAAGCTT

GATATCGAATTCCTGCAGCCCACTGCTATC CATTGACAGATATTGAGI T Tr CCCTTCAt GTTGCT

GCCATCACCTCTTGCTTATCATGCTCACTCTTTTGCAGCTATAATAGCAGTATGICACTGECTA

CCATGTATGCACACACACATTATACAGI GACATATACACATTAATCCABPAAGATATGCTAATT

GATTATATAAAAGACATAGT CTTTCCTTCGT GT GT GCACACAT GCACABACACACACACACAC

- ACACACACACACACACACACACACACTAAAACATGCACACATAACCTCTGCCCTAACTCACA
GTGITTCTTTGTCTCTAATAGCTGCTAACTCATTTAGCACT Fi gure 5P 18 Cctober 2006 WO

03/060160 PCT/1B03/00112 47/169

TCATGI TAGAGAGAGAGT GGAGT CTGAGT AGGAGGEGEEENGGATCCACTAGT TCTAGAGCGEC

CGCCACCGCGGTGGAGCTCCAAT TCGCCCT TAT A, gSGTATTACGCGCGCTCACT GGG

- CCGTCTGI TTTACAACGTNGT GACT GGGGAAAA GGGECCGTTNCCCCAACTTAAATTGCC

TTTGGAANCACATTCCCCTTTTGCCAGNT TGGECGNTAATAGCCNNAAAAGGCCN TN145

G~AN~-CNANAANACT TNANT GAACNCENCCCCCTTTNGAGGT C

GACGGTATCGATAAGCT TGATATCGAAT TCCTGCAGCCCCCe Tc AGATCAAGT TTCAAACAGCC




ATCCCcgt CTTTCTCCACACT CAAACACACACACACACACCCT TGTATATATATACAGACATAG: 2006
ACACACACACACACACACCCTTGTATATATATACACACACACACACACACACACACACACCC -
TTGTATATACACACACACACAT TTCOCT TCAAGAT GCACAAT CAAACGGGCT CACA T
TACTCCA 4 GTAAAATGT CTTTAGGCT GGAGACAT GTGGGGGATCCA /00112
T AGAGCGGCCGOCACCGOGGT GGAGCT CCAAT TCGCCCTATAGT GAGT CGT AT TACGCGOGCT
CACTGGOOGT CGTTTTACAACGT CGT GACT GGGAAAACCCT GEGOGT TACCCAACT TAATCGC
CTTGCAGCACATCOCCCT TTOGOCAGCT GGGCGT AAT AGCGAAGAGGCCOGCACCGAT CGCCC
TTCCAAACAGT TGOGCAGOCT GAAT GGOGAAT GGAAAATGGTAAGCGTTNATN - TN540
AAATTAGTACT GTTACATGAAGAAAACT ¢ TGGGT TAAGCACACACACACACACACACACACAC
ACACACACACACACACACACACACACACACT ACCAGHERAGT TGAGAGT CCTGOGCAGCATC
TTTGCTGTEREBACGAT TN128 TTGCTTCATT CCTTGONTCC COGNGGTGGT CGGOCGCTCT
ACNACT AGTGNGATICRCRARN CANOET CARAG GEBAT CARTEIC MTIGAGOAERC AP MTATEAET
ACAAAGAGAGCGEATRAFETAT CACOT EAARIG ADTGAGAAINEA (58ASEEECTCAMERAGCAGATAC
mmmmAtwmwAmcmm&@mmmmmAm@wmm

TGTGTGT GFGGTCACHETETAT IHeE kY SAGSSOrBACRGAGRAECAETIRTCARRER AL TERC
CCCAAATGAE ?A@@A%Wﬁ@‘@@@&@&@#ﬂ%@&%%;w FAFAPACARATS

GAAGCTCA AT EAFEOGETC ;

ACCGTCNAGE Y cECEty Ay QOCGAGT

TGOGCGCT c C

CAATTCCAGGT ASATE Y ACAA @%&@@@MAX@&CGT GN

Fi gur e 5@aacaTrAccCaacTTAATCAETOTEaRECAZAAPTCOMOCRBT N DRGAREEGE89BA00112
48/ 169 INERGCGAAAGAAGGCCCCGAACCGGATTCGNCCCTITCCNAAAAGGTTGGCCNCAATCCTT
CCCTCAT TGARTSENCEAA STAGEA

GTTGGTGTGTGTGTGTGAGTCTCTTCCTCAGCCCATCTGTI " TGTAACTGTGCACGTCTGICTGC
CTTACACCAERET AAACACATACAGACACACAGACA@CACACACACACGT ACATTCA T

AATE: CA
ECATT : A = AATAE A GGCT
AGGTAATT. J : - (C:I‘T'I"}I‘
CAGAAAAA! TGTGTG

ATATTGACKBL A AR A A GNGHICEABAREACAS IS dAA N CREC
TGATATGCTTAAAGTTGATATGATAGTAGAT

TN203
TNNNNCTCTGAACANTCTTTGGCCTTTCCNGCCCCTTCT CGAG GTCGACGGTATCGATAAGCTT -
GATATCGAATTCCTGCAGCCCTTTAGCACTGATGTGAGTTAGCAGAAGATCTGGCAGAGGTCT
GTTGTGAATGCTGGTCITATATGCTGGTGGCTTGATTGGAACCAGGCGTGGAGACTGATTGGA
GGCTCTGCCTGAAGGTGGAGCCCAGTGGAGTGGAAAAACCCCACACTCACCCAGACCATAAC
~ ATATAGTTGGTTTACACAGCTTTGTGTATGTATGTGTATGCATGTGTAATGTATGTATAGACAC
GTGTGTIGTGTGTGTGTGTGTGTGTGTGTGTGIGTGTGTGTGTGTGTGTGTGATTTACATTGCTIG
TGCTTGAGAGCCANCATCTACCGGAACCAAATTCCTTGTNTTTGTCTGCACATATACTTGGGG
GGGATCCANTTGTTCTAGAGCGGNCGNCACCGNGGTGGANCTCCANTTCGCCCTATAGNGAN
TCNTATTACNCNCNCTTCANTTGGCCGTNNTTTTTNCNAACTNTCNNNNACTTGNGAAAAACC
CNTGNCNGNTTACCCANCTTTAANNNNCTTNCTANNC

TN307

AAATCACACA TATGTGCACA CATACCACAC GCGCGCANAC ACACACACAG
GCGGGTATCC CCGACCCTGG GGGAGCTGCT TGGTTCTCCC ACACTCGCTG
TCATTTTTTT TITTTTITIT TCTTACTGCA GTGTTITAGA ACATTTTATC
TAAACTCTGG AGGATCGGGC TGGGGTTITCC CCTAGTAACA CACACACACA

Figare SA




------- ---- - 18 CQctober 2006 WO 03/060160 PCT/1B03/ 00118 Octfidedtithe TN150
TTNNAAGCCCT TGGNAGNCCCCCTCGAGGT TGACGGTATCGATNNGCTTGATATCGAAT
"TCCTGCA CTGI TGAAGCTGI CACAGGATTTGATAGAAGAGCATAT
TGCTACA TGCTTTTCACTTTTCACCTCTTTAGITACATTAAAAA
TCAGITTGTTTGGECTTACACACATGCTTGAAAAGACACACTTATCTCACTCACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACA®ACGTETC
ACCTgTTTTACTAGGT. AAGGCTCAAAACGGATCATCTAAGCCAAt CACCTTTCAGGAAG
CAGGGATCAGCCAAAATCTCCTCAATTAATAGCTAAAGTAACCTTCAGTGACCTGACTG
TGGTCTACCACAAACACACCCACACTTACACACAGACATGCGCGCACTTACACACACAC
TCTCTCTCTATTGTCGGT CCATTTACCATTAGT CT m‘EDTTTTTTN'I'ATTCATTTGAG
TATACCT TASTATACGTABACAT 3T A EMAT

CTATCT AASTT @RI NG GO ﬂ' I3 u{-{ﬂu‘ (u(n JLAG

GATGAAT GECAGFCAGENETACACHOSEARATIGATIC ;
CNTTNTNGCTGGCAGCAACCCNTCCTTNGATAGGACT GAANAGNCCCCT GT CTNNAACT GGGITTTTATTTG

/IB03/00112

TN209 GNT _ATTTGICNCA AANA AAAA ANNNCNCCCC ANCT GNGAAA ICNCTANCN
ATAAGCN

GGACN \

CACA g y

-GAAATGATAFTAGA ]

me%xcawmm@@a@@w@m@mmm&@wm@eﬁﬁm

TGT GAT CCAGCATGAXEATUAGCRCGESTGITE GOIGRUBATECASA CAMHGTIC AGTTEECTTAG
CCTCCT TCAGATT AT GHGGHS AGATICAUTAGGATTHI AMABACOE (ACTRAAGAGEE ATEERIGHAG

CCAAT T CECTT IS AGRCANGGRNCRARSIACT ARINCTECANN GEEEGCT N OTGE R AGARRINA
NNCNNNAGNRECN SRR ARIDI GUQRARAMARE S A ANIACRERAIFIECATRE 3 1

ACT GACACACAAAAAAAAGCCAACGGT CTGAAT TGAGAT GAAAAT ACT GCT GT GGAGGGAGCGACGCTNAA
((AGCCCT GCAATT AGT GGT GT GT GOGOGGAGCAGCT GLT GLGGT TCAGAGCACT AAGT GTCT

CCAT CCAT@M?@@%HW&EHW@EX&@W@%&M@B@M@%C

CTTGAT T TAPEIAACKAGATEEE M AL N AT GONCE T e A A ASTAT GRIGTGTATGTGTTGGCT
TTCNTGTATTTTGGCATGTGCAAAAGTGCCTGCAAGCTCACCTGCGTGTCTCACCTCTITGGTT
TTATTCATGAACACTTCTTCTTCATGGTTGTTTTITTGGTGCTGCTCTITTTGAAAATGGTACTGC
AAAAGGGCCTGCAAATGTGCTGTGGGG .

TNG55
ACACCA'I"I‘ATGC’I‘ATAATGGTAGTGTTATTGGAGGAGGGGATGATGAGGAAGATTAAGATGT
CCATCTGTTGCCCGACAGTCAGCTCAGATCAGCATGTGGACGTACTGACTGCTACGAAGCCAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
GTGTGAGACAGCCAACAGGGTTCGGCAGAATCCAACAGGGA

TN380
TGTGTNTTGTCNGAACCTTGGGTACCGNGCCCCCCNTCGAGGTCGACGGTATCGATAAGCTT G
ATATCGAATTCCTGCAGCCCCCCCGCCCCACGCCCTCTGCCCAAACTGTCGACACCGCCGTAA
ACGGGGACGCTCAGCTGGGTTGTCTCCCACGGTGACATGGTCACGTGGTTGCAGGGCAGTCA
AATGAGACTGCTGTCTGCTAGCGCTCGTTACAGTCAAAACCACCTCATACTTGAATCAGTAAG
TCACACACACTCACACTCACACACACACACACACACACACACTCTCACACACACACACACAC
ACACACACACACACACACACACACACACACGCTCACTGTGGGTCGCCTGCTCGCATAGATCTC
TTGCGGTTTCTGTTTTGGTCTTAAAGTTAGAGGAGGAGAATATGTTGAGAAGTTTTACTGGAA
TGCGTCICCTITCCT GTATGGAGCGTAACCATCTGTGGGGGGGATCCAC'I"INGT’I"I‘C’I‘ AGAGCG
GNCGCCANCGGGGTGGGAG

Figure 5B




ACACACACACACACACACACACACGCTTACACATTGTCACATAAGAGAAGT TATCTAQE October 2006
TGTTGCTGTATGGAGAGCTAAAGCTTCTGT TATGAAAAATGGGCTATTATCTTCTTATT
GATCACATTGI TGATGAGACAAAT GGCGGAACT GATAGATGGGGT TTTATCACCT TAA
TGTTGTCAGYR PN rceAT TNG66 PCT/IBO3/00112
ATATGT TCTGGACACT CAGGT GAAGAGAGGT GCTGAGCTGTCAACTGATTACCAGGTGT

TGGT GAGAT GGATCAGCT GGT GGAGAAGAAT GCTGGACAGACAGACCTGATAGTA Fi gure 6A 18
Cct ober 2006 WD 03/ 060160 PCT/ 1B03/ 00112 50/ 169

ATGGT GOGCTAGGAATAGCAATAGTATGCTGCTTTTAATTAGAAATCAATATCACATGC
CCCCCAGAAAAGGAAACAATAATTTTTTTCCACATCT TAAAGGCAGGAATAAATTACCC
TCAAAAGAATTACACTCAGTGAAAATGTTGCCTTCmHEQCAATTGCTCTTCTTCTTTT
TTCTTACATTOTRACATGRATARTTGCAGTRGCR AT CIHCTON ATA GTTTT
Ammmmmmﬁmmmmmmmmmnmmw TTANTTGGAGAT
TN685
GACGTCTN@?@?CTACATGGAAAAACACACACTTACTCTACTCATCACGCTCTGTTATCTGTCAGCAATTA
CTCACT GOGNDEY NN : SENTALIDM CATIGN S A
ACACACACNCWG&EKERWT XBANCEAL P
GTTTCTCTGEAUABATACAGTCRAA COREACTE PP CAMCOTTTC :
qmmmmmmmmmm@mmwm WO
03/ 0601GQAW(L‘E@@'IQQ@TGC&Q@TW@CCATGTGGTCCAAATGGCTGA
TGACCT CARCRIPA CKGEAGEPRAXT F OB TCU

TGTACA T SNe afiat
ATAAATX Lk . vap ARG CAA
AGAAATT o X TR AT ACACIGA wicei(con]
AATGCT | ot WAL PR CIAUC NG GA
ATAAAAT ¥ G GTC
AAAGGACAFT ERERARGE I VA GEEAGS AT AATE ECRERCTERRUGTAGACA

CCCATTAGKECAT G ECAN ACTIGNAT (I CACTIG SAAIRGTEAN GCOAINST SATMEMAAACA
AAAT SNPAGACHACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAA

TTGCECTTCATTGIGITGTCTCTATATAGAGIGMITGAGUATAATTTTTATAGCTTTGGTTTTI TACTGIC

TTTAACAGT TCTGCTGCAGCCCGTTATCCCTCCGATCAATTTTTGTTACTGCECI | TATCAGGAATGTGACC
TN371
TTTACCTCCCTTTGAAAGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATCGAATTCC
TGCAGCCCATCGCAGCTGCCTTTATAAGCGATATTGCAATGGGACATTITGCTTICTCGCACGAA
CATTATCCAACGATTTCCCCCTGAAGGCTTGGCATGTTCAATTTGAGACGCAGCCTAAAATAC
CAGGCAGCGCATCTCACACCCTGGCATGTGGTGGTGTCACTCCTGTTCATCACTCAGTTCCCGT
TAGACTCCCACTGGAGCGAGATGGGTTTGATGCTGTGTGTGTGAGTGTGTGTGTGCAAGCCAG
TTCTTICTTAATGCTTGTTTGATGGTGCATTTGTGCACTITGTTGTGTATCTCTATTTACTITTGT
AGGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGAATGCTGTCTGTGTAGTAAACAGACGC
AGCGCAAGTCGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGNGGTGGAGCTCCAATT

- CGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCCGNCGTTTAACAACGTCGTGACTGG

GAAAACCCTGGCGTTACCCAACTTAATCGCCITGCAGCACATNCCCTTTCNCCAGNTGGNNTA
ATAGCGAANAAGGCCCGCACCGAACGCCCTTTCCCAACAGGTTGCGCANCCNAATGGCGAAT
GGGAAATTGNAAGCCNTAAATANTITTGTTAAAATTCNCCNTANAATTTTTGGTAAAATCNNN
TTANTITTTTAACCCAATAGGCCGANATNGGCC

TN320

CTGCACACAC AGCATGTCTT AAAAACTAAT GCTGAGCTCC ATCAGGGCTG
GATGCCATGA GTCTTAATTA AGACAGCCAT GCCAAGTCAA GAAGTGAATA
ATTCTACTCC CCACCAACCA CCACCATCTC CCTATTACAC ACACACACAC
ACACACACAC ACAGAAGCCT AAACTCTCAT TTGCAGATGG ATGAGCGTGT
AGATGCAGAC AAACCACAAA GAGAGACTCA GATTATCAGT TTTAATGGGT
CAGAAAAAGC TTGCTCAGTG AGTAGTGTGT GGATGCCTGT GTGGGCGCTG
AGATAGAAAA ACCATTTAGT CACACCTACA TGAGATACCT GTTGTGT

TN124
TTNGANCTNTTGGACCTTCNGACCCCNTCTGGAGNTCGACGGTATCGATAAG

Figure SC




TCACATCCTTTI TTCGAGGCTGAATGGTGATACATTTAAI TGAGAAGAAAT GTAAT CARBRGAESTEECT T
TAAAATACATGTAGAATATATACGGT GTGATAAAACAT GT GTAACAACACCCAGAGGAGACACAGGGAG
ATGTCCATCAAAT CCAGT TTCTAAAGGT CCACAT TAT CCGT GGAGGGGT CTAACAAGGCAGCAAGT GAA
ATAACGT GG GT T AGCAGCTTAAAAGACGAACT GGAAACT TTGTGCTTCTHER P YT TCA
GAAAGGAGCAGGAAAAAAAAT CAATTTAAAAAAAGAAAAGAAAGCTT TGAAATACAAACTGTAAAATT
TGATTTCAAATAGAAAATATTCAATAATGGCTCAGAGT CAAATI GTTCTI TAAAAACACATTTGGTCACA
GCGTCGTTCTTGTTTAATGT TTCCATCAACAACACT GACTGATTTAAGATTCCACTTCAAT CCACGTCACC
AGATTCCTGCTCACATGTAT GAAGT CTGACACCAACAT GTGTACATACATAAACAATGACATTC
SNPHAL - 45;
TTATTGTTGGAGGCATTCATTGTATGT TTTGT TTCTAJ I TAAATTTCCATCGCTTTACAATTAACCCTTG
GICT TM@TGMWWIGMWW@@A@W

| ASAALOCT SATGATAALNAC

ACATGCGCAACAE@EA¢WT&EW@TWMTTT
ABCA(

TTTCTAG f”*‘t @@%éﬁé@@@@ﬁ@%‘@@@m@
ey T
COCACCTT ; CARES AT T aaTocaacACT

ACCCCAT Corgak GGGATCTGAATTTAGI TCT CT CCT TTTACCACCAGGATAACGT GACT TGT ACACTGAAG
ATATGT TAﬁN&ﬁ%@I@W | ACHSH - GNP

G EETTEL
TCACT AEXSE SN
TCCTGCA ATTEA _ AMRC
TTGGAGGA LeAhEEL e
TATATTA e

TTTTGT Wmﬁmwﬁ&mﬁﬁw

Fi gure TA 18 O:t ober 2006 V\D 03/ 060160 PCT/ I BOS/ 00112 52/ 169
TGAGAAGCEACAGGAAAGT TGAGCATACT GATGT | TGTCAACGAAAACGAGTTAATATTCACTTCACTG

GCAGGAAAWWATA@Q@E CRERFOTCARNAT AOARTEET: STCT
TCGAATTCCIGCAGCCCONTTATATGCATTCATCCCATCACCTGGAACACACACAGAAAGCTG

AGTCACACTAAAATAATTACTCTAATTACTcCATTTCATCACTAGTATTTACACAAACCAGTGA
AACACACACACACACACACACACACACACACACACACACACACACACACACATTGTGTCACT
CTTAAAGAAGTAATAATACACCAAGAAAAATACCTGACTGATGTAACAGGAATACACTCTGA
TCAGATGCCAGACTCGTTAAACTGGTTTCATGTGTITCCTTGCGGTGACAGACGAGCATTAGC
AATTTACAATTTACTGTTCCTTGTTTGACCTTITATATTTATTTGGGGGATCCACTAGTTCTAGA.
GCGGCCGCCACCGNGGTGGAGCTTCAATTNGCCCTATAGTGAGTCGTATTACGCGCGCTCACT
GGCCCGTNGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAANTTTAATNGCCTT
GNAGCACATTCCCCTTTCGCCACTGGGGNTAATTAGCGAANAGGCCCNCCCNNTC

TN346

TNNNNTNTTGGNCTTT! GAAGCCCNTTCCGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCT
TGATATCGAATTCCTGCAGCCCCCGAGTGTGTGTGTGTGTGTCTGTITGTGGAGTGTGGTAGCT
TITCATCTCCAGAGGGGAAAACACAGGCAT

Figure 5D




GGAGGCAGT GTTCGAGT TGAGCCGCCTTTTGTTGACTTCAGTGATGTTTGOGTCGG . S8R beb 2006
ACATCAAGTCTTTACCAAATGCCTAATI TI TAACCATAACTTTATAGCAAAACATATACAATAGCCACAA
 ACTTCCA TTGTGGTAATGATACATATTACGCAAGCGCAATTTT |&T@\MMAA
CTYI TGT TI T TTTACTGCTGCTAATTAAAGGCTAATGAAAGTGGT
TGTTACTGTAAAATGCTAAAAGAAAAT TGT GTATGGT TGCAGGT GATAACT GTGTGGGTI TGTCCCCACA
AGCTACAATTTTAACATGACT TCCACGAGCAT GGACCACACCACGACT GTGTATCATTTGAATGGAAATT
CAGGCTGTATAGGATTI TGCGGAT GGATGAAT GGAT GT GGAAGGAAAGGAT GAAGATGGATGAAGAATG
TCTCTATCAGGCTGGT CTGT GAGGATATGCCGT GGACT GBECAGATATAGACT COGTCTCAGTAACATTT
CTGCCCAAT CTGATGTCBGACCCCCAAAAAGT CAGATTTTATTTGAGCTGGGT TGACTTTGGGCTTGAAG
AATATCGT TGAGGT TGT TGCGGATGTAGGAAAGCATISHGSSTGA  SNPHAL - 69:
GTGAAAAGIMTASTITUIATT FIIMTOC SEYIAGEE ST fEAPEA AGEECHI GG TRIGOCTCLOMAT
GT TCAAGT TaAST S 6T TTTABCATE AT IGHEATCE A AACHEAT A AT CHAGIOCATAACRE CTG
TGTGCCCTGATTAALT CEBACOMAGIK G GATRUME REGRTATGIA PGUAGACT TA
TACCTACAGSAGELT : s

ATATATTA
ATTTTCAA
GCAGACAT CTTTATCTAAAGATAAAATCTCA
AAAT GT GOaReACGACTGAGT GAGT n TA%ACAAAAGGAAAACCACAACACGCC—BACGACGF CAGT

AAGTTCACRET GHGABACACAGTE ALAGTCONAATTTCACAATTACICITEAAAT
ATAACT AGQCI@HEMCSNB&MC—C?I@ICACCAAACATCCGCATCTATTCCTGTCGGACC

: TA
MA@@A@?@W@W%%@%W@KMWWWWW@A
CAGAAAACECTACATACT GCACTACAGAACAGGCATTTTCAGCAGT TGCTGGAAGCTCTATTTGCATTTT
GT CACCAGAGCACAAT GAAT CCT GGGAT CACT GCTGTAGT GGTAAAAACTATCATTTTCGAGCAGCTCTC
CCACGCTGg@,éTAAAAAGGTGGATGAACTTCAGTCACCCATATACGAGACTATATATAGACTAGGAGA

GCTAGAGA &WMMHWEW&@&JJ GTA
TATATGT A GCEGEA STACTIAMO S TAET ACEYTTCEABGMAGEECAE TE TG TG TG ACA
MTTT%WWITWW@W&WCASWM@&CACG
MAT@CAMW@W&ATWMWW

‘GTGACCTT Wﬁ@%ﬁﬁ%ﬁﬁ%ﬁ%@ﬂd
TTGG TAATCATGGTCATAGCTGTITCCTGTGTGAAATTGTTATCCGCTCA TITC Al
AACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAAGTGAGCTAACTCA
CATTAATTGCGTTGCGCTCACTGGCCGCTTTCCAGTCGGGAAACCTGTNGTGCCAGCTTGCATT
AATGGAATCGGGCAACGCCCCGGNGAGAAGGCCGGTTTGCCGTATTTGGGCCGCTTTITCCGC
TTTCTTNGNTTACTGACTTCGGTTGNGCTTCGGGTCGTTCGGNTGCCGGNAACCGGTNTTNGG
NTTAACTTCAAAGGGCGGGAAATTCCGGTTNTCCNCAGAATTCAGGGGGN

TN284

GAGAGGNNNNNGGNGNNNNNNANNTT. ATC’I‘NTGACATATGATC‘INNNT GAAACCCCCCTCGA
GTTTANGGAATCGATCNCTTGNNNCGAATTCCTGCAGCCCACAGTTIGCTCCTCTGCATTGTCC
CGAATGGAAACCAAGACAGTAGCAGIcttAGTTTATAgg ATttitcCTGACGTTCAAGGTGTCAATAT
GACAGACTGATGATAAACAGAAAAATATGTAGCATTITCTTGTCCGCAGCCGGTTTCCAGTGA
GAAGACAATGACAACATGACGAGCTGATTGTAAGAGG’ITAGCT CAGCAAGCCTCCACCTGA

Fignre SE




 TGGTCAGA

GGATCAAACGAACTCACTGCTCTTTCTCTGCAGT CCACT GATAAGT TTACCACCT GCTiGARGTaT SOET GT
GCATTTAGT Figure 7B 18 October 2006 WO 03/ 060160 PCT/ 1B03/ 00112 53/ 169
SNPHAL - 1?3@&%

GGTCTCTTA B R AT AT CAAGT CTGCATTTAAGGAAT TTCTTCAGATTTTGACRERABRPPHACTG
ATGAGATTTCAGTGGTCGAAGGTAAAAGT CATGGT GACACTATATCATTGTGAATGTGATATGT CAGGAA
CACCT GGAGGGACT GAAACT GGCATAAAACCACT GGACT CTATCTAACCTAGT TTAACATTGTGTACATT
TGAAGTAAATCAATCAACATGTCTTTCTGTCTCCTCCAGT TGTCAGATCTGATCAGT GTGAAGCTCCTCAA
TGGTACGTCTGCCACT CTCAGCT TCAGGT GCAATGATGAGAGT GTTCAACT TCCTCTTCCTGTCCTGTCTC
ACATCAACCAACCGAAGGAAATAGT GAGATTATGATTATTTAGTAGATTTTAGATTTATGATTAAATAAA
GGTCATATGATTCAT ATCATTTACT CTGT TTTAACARSZIET GCT TGCAGACAGATGGAAAGT TTACCTCTA
ATTTTGCT CASBEOTTAGT AGATT
CCCTGACT@@PGBMMQAGA@FC@GGWW 1A

TAAGGTTAGSES G AR %
CGCGATGT
TCTTTAGA
ACAGGTTC
CCTCATAT y yeewis GA

)

CAGCGTGTGGGTCT. ATTTCAGAATCAAGATGAAGACATTAGAACAGCI' GCACCCT TCAGT GGGIGGTAAC

- ATGCAAGGINTSICCATACGCT CTATTGI TGCCCCAGECT TACCCTGTACTTGCTGCTAGCATGTACACATA

AACT AATCAT W@W@T@W@W@Mﬂ@

@AMTM?A@A@AWW@WW@AWW@WA

GATAAAGT] A G RGPS AT RASE R FAFEeTGT
ATATTATC] TCET rLvLw CA
GGAGCATCEAL - CCARCACARTOTTGAC
GAGCACCA na
TCTATCAAGCAEAGASESETTNGACRA dalc

TAA:
CT T%WK@@K@A@A@%MWWW@MUTTTC@TTAG
TAGCACTGGTGCTGCCTACTGAAAAT 1 Tr AGGAGCCCCAGCATAACATTTAGAGCACTGCGTATTGTAAA

VTTGACATTAATACACATTACATGGT ATTTTGCCATCAAATCT GAGCAGCATCAGT GIGGECTGCAC

TAATG

CEE Ty W@ﬁﬁ% ST

CACACACACACACACACACACACACACACATACACACAAAAATCAGCTATTAATAAACCGTC
TGCATGCTTCATAATTACAGACAATGCTCAGAGAAGTGTGTGATGAACAACTACTTCGGCATC
GGGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGT
ACCCAGCTTTTGTTCCCTITAGTGAGGGTTAATTGCGCGCTTGGGCGTAATCATGGTCATAGCT
GTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAA
GTGTAAAGCCTGGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTTGGCGTTGCGCTCACT
GONCCGCTTTTCANGTCNGGGAAACCCTGGTCGTGCCCAGCTGGCANTTAAANGNAATINGG
CCAACGCCCGGGGAGAAGGCCNGTTTGGCGTATTTGGGCGCTNTTITCCGCTTICTTGGGTTAA
CTGACTTGGNTGGCTTGGGGCCGTTCGGNTTGNGGGNANCC

TN505 :

- GTTTGTGAGTCTGTGCAGAAATGGCAGAGCAAGCGTGTCAGATGAAGAAAAATGCTGTITGTA
GAAGTAAATGAGCCAAAGTCCTGAAAGACAGGAGGTGTGGAGAGTTATTTTCAGAAAGGTCA
TAGACTCTGTGATCCATTAATGTTGACACC

Figure SF




GATAGATTCGTATCGCACAATAAT GTGAAAAACAT CTTGATATAATAATAAAGT GT TGAGHTIIAECAABAG
GATACTCATCTGTTTTTCTTTTTCTGGRCATGGECAGCAACAT GCTCCTGCACAGT TCAGTACATGTGCTTTC
CTAGAAATWATAACTTTGTTTTAAAAGGAAGGGGTCATAAAGTAGT%@ TTT
ATAGGTTTA /) GACATCAAATAACAGTATAAGATTATTACTATCATTACA TA
CCCCTCCTTCTCCTCCCTTCAGAGCACATCCCTCTGAACCAACTCCTCTCTCCTGGTAAAGGT TTGCAGAC
GGGACGACACATTTAGATTCGGTAT SNPHAL- 132:
GGCCAGGGCTAGACAATCAAGCATTCTCTGCAACAAGGAGGACT TTCAGT TAGCACATTAATCCAGATGT
TCTTGGATTAAATTGATTTGGGT TGCAAGTAAAGACT TTAGACGT TTTGGTCATTTTAGTCr CGACTAATT
CCAAGAAACAAGAAATI TTAGTCAAAGCCAAAAATTTAGATTTTTGGCAAACT TCAGCAAACTGCTTTCC
AATTAGATTAGAAAAAACAT TGGCAAACCCAGT GCERWTGAAT TACT GGAATGAAAGT CAATCACAGAG
TAAAT AACANAAAGHATCACAGAGERAQCATCAATA PAAEACECA CLTCARTICTAGTTAaATANEET CT
TTGT CAGGTTTCE M ESACT G A TEA T EUAN A TATATACAT AT CRAACATACATECAGETAGGIGT TG
AACTAGAT TATBT RS AT AT GTATCATAT AT @R ICHGAGSASSATAIG A TATGE TAAA
GTTAATAACGGCGTAAAGCATCGTGATGT GTCGAGCTGCTGTCAGACATTTCTTACCCGT TTCTGCAAAT
GAGCAAGAA@S&G?ATCATGGTCATAGCT F| ure 7C 18 October 2006 WD 03/ 060160

PCT/ | BO3 / 73 j; CT'{‘ G CTGTGATACT GTAAGTCATA
GTATTATTAPLRRE { L TTTCACTAAAATAA
AGAACTCTCEAR 2 . ' GAATTACAAGTC
GACAGAT & TCGTCGAACGT
GIr MTWWMQMW%@M%%@TWMTTTC

TACCGGCT AMMMG@&W@I@GI@KWI&MWTMTTGCATAT
GTAGCT GCM@T@Q@MT SHEHC V. mmAGGATTAGT TGCC

CACTCGAGZRW@W@%GS&%L 47
CTACAACTTTAATCTTACCAGACTTAGT TCTTGCTACT GAAACT GAGGAATACATGAGCAAAAATAAAAT
CTACTTTT TTCTTTCCTAAATTGGCAAAATCAGTACAAGAAGCTAAATCTTTAAAACACGAGTTCGA
AAT AGA S >

ATATGGAA

TTTGGTCGEM&@@(’EK@@@@@T GT@EHT&G@T@ME@EMA@%MCA@IWTGA
ACTACTGT WWEWMWM@@@TW&T

CCAAGT TTWW&TAGTTAATCAACAGTATAGAAAAAAAA
CACATCAGTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGG

" GCCCGGTACCCAGCTTITGNTCCCTTTAGTGAGGGTTAATTGCGCGCITGGCGTAATCATGGTC
ATAGCTANTTCCTGTGTGAAAATGNTATCCGCTCACAATTNCACACACATACGAACCGGAAGC
ATAAAGTGTAAAACCTGGGGTGCCTAAAGAGGGAGCTAACTCACANTAAATGCCGTTGCGCT
CACTGGCCCNTTTTCANNCGGGAAANCTGTNGNGCCACTGCATTAATNAATCGGCCAACGCN
CCGGGAAAAGCCGTTGCNTATTTGGGCGCINTTCCNTTNCTTGGTAATGACTCNNTINGCTTN
GGCNGTTCGGNTTNGGNNAACCGGNATNAGNTTACTCAAAGGGG
GGNAN

TN201
TNTATTTGNCTCNCNGAACTNCTTGGAAACCCCGCCCCNTTINGAGGTCGACCGTATCGATAA
GCTTGATATCGAATTCCTGCAGCCCACNCTTGCCTATTCAGGCTCTTCTTINGCTGTAACACCA
CCAACCCCCTCACACTGACACACACACACACACACACACACTCCCTTCCTCGCTATCTGGCAG
- TCTTGTTGCCTGGAGGGAGTTCATTCTGCCCTCCTTCTCTCCTCCTCTCCTCCACCTCTTTCCTT
GTGTATCGGCAGTGAGAGCGAGAGAGAGAGAGAGAGAGAGAGGGGAGGGTGAGAAAATGA
GAGAGCGAGAGAGAGAGTGGCAGCAGTAGCGGAGGAAGCAGAGCTGTCTCICTTCTGATCAT
CTTTCTTGGATAGAGGGATAAAAGGCAGTCCTAGGAATCAGTCGTTGCTCTTGTCTGCAGGAT
TTACCCAGCCTGAGTTTATFCTCCCTCCIT

Figure 5G




CCACGOCCCCAAATATTGACT GTTGCT GTAGCAGCGGTAGCTACCATGG 18 Ociober 2006
GTTCTTTTGACTTAATGTGACT CTGCACCGCACTGATTTAACGT GATGCA
TGCTGGTTAGAAATTTTGTCTGACT TTTACCAGCGCTGCAAAACATCACC

ATGTCACATHR GAPANNAT AT T GT GGGAGCGAGT CAGCTGCAATCAGA PCT/IB03/00112
COGTGCAGTTGTTCTCCT TCAGCT GCAGAACCT GGGAACCACAGTCTAT

GGAACCAGCCCT GTGACAACATAACT TTGT CCTGAT TGGCTGAACACAT
GAAGAATCTTACGTTATATTCTTACACATTCAGAACAACTACCTGCTGCC
TATTTTTCTCCAAAGAGGATGAGATGTCTTTAATCTCTACCTGACAATTT
TCTATTTACACTTTACAGT TTGAATTTTCAGTCGTTAAAACAGTTTTGTTC  AGGAGATTGTTCGTGTGA
SNPHAL- 2: 38/169
WMTTWWWW@W@MW

ATTCTGCT. mmwm GAACATTCAGT TTTGCCATCT ACCGCATATCCT GCCATCTTGTGAATTAA
GCGAGGGAAGAGGGAGT GATGGACAGACAGAGGAAGAGACGGAGGT GAAACAGT GGAGGCAAAGAA
AGTTGGACESAAGT TGATTTTCATCTGAACAGACAGGATTTTGTAGCAATTATTGAAATTTGTCAAAAA

TGACAAATETIGY 3 i T
GAACAT i T ; LA TC
AAACGAT peyien N

. SNPHAL - SITGAACGTTI‘CCAAATCTCAGAATAAAATGTC'ITCACCTGCT GAGGTGTGTGTGGCTGTCTCA
CGAGCGCTARI A GHIAT ACCCT TCGGAT T TTTCAGATCCT CACT TCCAACGGAGGGGT ACCCAGAATT

CCTTTCAAATCACCAGCAAACT CCGGAGAGAGACCCACAAATGTAGTATTTTCTCCATGAATAAGATAAAA
AAATTATGAGBAT TATGGTCACCTTTTTCTCAACAACCT TAAAGAACAAGATTGCGAGCGCGCT AGCATG

CCTCAAAARRAGCASPARRRGEAIGHT. @CW#WGWWQO

PCT/ | BO3 G CACAATCAGCTTATAAAA:&‘TGAACACTATTCCTCAC’I‘

AT CGGA! X g {EACT 7 TeT
CAGIT I .

CATAT -

TGACTGT %&MM@WM@WEMMM&MG
AAAACT CGEEXATRGEPEGAGT CreTAA ACT OAGNEAGHRAGAL CEMCRSGRAABETT CAAACGEC

GAGGT TACATACGCCATAGGGAATAGCATGGATACCGT TTCAAAATTATTTCACATTAATAGI CACGCGTG
AGGT GATAEN?AGATGGT GCAATAGACT ATGAAAAAGAAAAACATTATCACATCGACATAGAAGCGGT CG
EAO0G SERBCTCGAGGTCGACGGTATCGATAAGCTTGATATCGAA

- TTCCT GCAGCCC’I‘ ACTGCGATCGAC’I‘ACAGGCGGCAGTGCGACTT CAGCACCACGGACAGTGC
CATGAACACAGCAAGGCAAGGCACTGACTGCGATACCTGACTGTATCAAATTACTAACCAGC
AGGGCATAAAAGAACCTCTGTGTGTGTGTGTGTGTGIGTGT GTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTCCTAAAGGCAGTGACAGGAACAGGGAGAGAGAAAGTAG
TCCAGTATCACAGGCTGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCT
CCAATTCNCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTITACAACGTCNNG
ACTGGGAAAACCCTGGCGTTACCCAACTTAATTCGCCTTGCAGCACATCCCCCTTTCONNCAGC
TGGCGTNATANNGAANAGGCCCGCACCGATCGCCCTITTCCAACAGTTGCNCAACCTNAATGG
CCGAANGGAAATTTGTAAGCCTTNATATTITGGTTAAAATTNN

TN6OS

GAACAGAAGAACACACCCTGCCAGCAGAGAGCTCANGTTCCTACAGACT GACGCAGTGTCAC
TCATCCACTGTGCACACACACACACACCGACACACACCCAGCCTCCTTTTGCATGCCGTGTTIT
CTAGAGATATGCATTCAACA’I‘I‘TCATGTACACACATAAACAAGTCGTTGACACACACACACAC
ACACACACACACTCTCATGT

Figure SH




SNPHAL - 25: 18 October 2006
AGCACTAAAAATCAATTACCCT GATCGCAGCAATTAACAGT CAAAT GATCGAGCAAAGGAAATAAATTTG
ATATTTACA@?%MTTGGAAAGCAAGF AAAACTTAGAGCTATTCTAGATTA

ATGATTCGA GCATTTGACTAAAGT TGCAAATTATAGT AT TCACCCAA! G
TTTCAGTCACATGAACTCTGCTTCTCCTTTTCCGT TTGATCCACAGAATATACCGECCTTTATAAATATG

AGT GCGAGT TTAACCGT GGGAAT TGAACCT CAGGAGGCAGCATTTGI TTATCT TCTCCCCGT GAAATAT

- CTCCAAAAAT GCAAGAGAGGEECAAC SNPHAL- 76: '
ATAAAAGCAACAATAGTGTTTTCTATCAGAAGAT CCGAACTGTAGT CATTCCATTTCATAAGCAATAACA
CAAATGITTATTACAGI TTCCCCTTAACCT GTGAAATACT TCAACCATATACT GAAAAACATTATCAAAGA
CTTTACGI TTTGGAATAGCAGGTGITGT TCATGT Amraw ACAGT ATCATTACT CAGCGT CATGCT TCA GAG
CATAGAGAGAALBTFTF ABATATAVT ] A GEAOTGAG
TTFTCTT AREAALTT P RABCIASBEEE (FUSIIKIGAGT TTTACATCCAGT CG
TCTCAGCTTGGAGCGT TTGAGT CCTGAGGGT CACCGAGCCGCAGCAACT TTGAGATCAAGGT CGGGCA
GCGACGAACAGT CAAGGT CAACGATCCCGT CCCGCGCACGCGAGAGCATCTCTGT TCGCAAAAGTI TCC

CTAT

LTAA

‘ TA@A%MQM@@@@M&@A@MM@E@MWMX@E TTT
TATTCCT AK@TK@WHWWBW@W@TM@CW@TTC

TAATACCTGEAT G / ANPHATA@ITGCTGTGATAGCTTTACAGCAATCAC

AUTM%MA¢KFKWWWWW@K¢%@
EHEDOAGTEREAN

TTAAGTAT 5 A5 i

AGTCCAAT &A1 EY YHHACIY AR AT T

GTGCTr r FRLGHGT 1 e CRCCCACESTAAA

TAACTGA ] GCATCAATTGATGG

CTGACAGGTEAGI CGTGGGT TCAGCAAATGTCAAAATG  SNPHAL- 82:

CTGT CCCGAECHEICH AN mmwmmﬁmm@@mmm
CAGIT TCGAGACBEAD CIHT CroXcCHACAGTBECA X ATGAGET AT TIAGTIEA A

- TCCACCCEBEAIUBACBEGAEI TGEAT! WWTAMMW@C@A@MAT
T I | i GTTCATARXIASTA CACEANT AN AACTIAGACCICITAACHA ceh

Fi gure 7ETEGAGAGIEHEGAGEEETCA/ET! WﬁWWGM¢M4QCAW%§GACA
GATATTTAGA ATAGCCAGA GTGCACAGTG TCCACCTGGG GCTGTCITIT TCATATITAA

CCATTTTAGT CAAATCACTT TGGATATTCT GCTGGTGAAA AGCTTTTCCG GAGCTTGTCA
ATCAAAAAGT CACCAAAAGT CACCTGCATG AATATATTGC TATCGTCAT TTATTGGGAC
TGATGAATGT CNGTTTGGAA AAAATTITTA GTTTTTCACC CCAACCTTTN CTACCGCACC
CAAAGTTNTG GTATTTAGTA ATTNTAAAAC CTCTTTACCN AGGANN

TN390

ATCCATTGTA AACTTTCTAT AAACTCTGTA AACATTGATT CAAATATAGG CTGTAATGGT
AAGCTGCGTT GTCTGTAGCA GCGGCATTCA CAGCATCICT AGCATAAGCA TGAAGCITAG
TCACATACCA GTAATGCAT GTAGGCTGCA TAATGGCGTC AGCATATGTIT ATGCTTCCAC
ATCCTTGAAC ATCCTATACA CACACACACA CACACACACA CACACACACA ACACACACA
CACACACACA CACACACCCC AACACACACA CACACACACA AGACTACTC AGCAGCACAT

Figure 5!




GTAGGATGTGTTTAGT TAAAACAACATTr CAGTACTTI TATCATTTATTATGCT TCAT R@HGIAACHISAAC
CTTTTAGCTTGT GT TGT GGAGAGT TCAGT GAACCGCAGAAACT CAGAGAAGATACCGAAGTAGACGCT

%ﬁ%@%@%&%@@ TTCTGGGATAAACAGCCGGAAT GCGT CCAGGA%;B%T

GAGAAACGAGCTGAGTAAGAAT GAGT CATGCTTTCAAT TATGCATCAGCCT GACGGACAGGECAGIGITT
GCTTTCAGATAGCAGT CAAGAGAGGCTAGACTTACAGGTGACCCTGTAATCTGT ( GCCATGCTGICTTT
ACTTGAAAAACCAGAAAAT GGT GAGAAAACCAAT CGAAAAACT GAACACT CTCGAATAAACAAACAGTTA
TAACTAATCTGAATTAATTAAAACCAATCAATCTGACTTr CTACTCCTACTATTACGCTCCACGTATATGC
CCACAGI TCCATTCGTACTAAAAT GACGGT CTGCGT CGGT CTGECAT TGCTCGCATGCGTACGTGATC
CCACATTCCATTCCATTCCAGT AGGT GEGGT AAT CCigz gl AAGGT TGTTTGTCAACCT CCGT 7 TAAAT
CAAGAACT GEGATEECK ¥ T CCABA CadACTEACCERATACCT AT LAMTACATA CEACCGAGI TCAC
CCCGTGIGCGTGTTCTTATACTCCTTCATAGAT TGGT TGT TCAATCATGGEGTATCGGAGGATCTCCTCAT
GCAGCT TC’I'NWI' AAAACCAGT GT CCATGT TGT TCATCT TCTTCTTTTATTTGCAAACAAACAAACATATG

SCTAC
Gt GA

SNPHAL - 8% CACACACACACACACACACACACACACACACACACACACACACAGTCAGTAAATGG’I‘I‘A
CTACCCCT (AECEA T T ST dACEAGAG AL ATTCA ERARECEATEATAT T

@m@T%@MW%MEWmKTWWﬁ@G@GMATA

AGTATTGGK@@WKMWMWGTA@ATATATA@@CTA@TGAAAT| '
CAATACCACAGTTGCAATGCTTTCTTTTGTGTCAAATTAATTATCTACTTAACTGAGCTGCAATTTTCTTT

- am@%@mm@@ﬂemmr
AT TTCCCCCATABECEAIAIAMSACASRAACKA BT T AT TFETAO 6 AT EGCE XS N VSUARAT GA
AATCCT T CTEGTAGBC THAICCATEALEETEACIGIIT T EAOA TR T AGARGUI TAATARAIIETEACAAAT

GBS AT UNGALBATAAGCCIY ICGATAT TG GBI AT ASAGSCRSOSNSGETCCT
GATMTd$@H@WmW¢W@¢W¢Aﬁ@%TAw
CEATTGEACABALS:

ACACT CCT GARBCEGIREF O ERr S INEOLP ; X ,,
TGATCTCA : & Amicie g AT
GTTTTTAAX A gre e FAT

TCGGCTGCGGCNAGCGGTNTAGCTTACTCAAAGGCGGGAAACNGTTNTTCACAGAATCAGGG -
GATACCCCAGGAAAGACNTTTTGAGCCAAAGGCC

TN552
TATTTACACAGCCAGGAGACAAATAGAAACATCATCATTTATCAGTTTTCTGGTCTAATAAGA
AACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACAGAGTAATGGCTTTAAAAAAGTTCTTAAATCTGAATAGTATGTTGGAGATGTATGTA
AATGAGGCAACTT GGACTAACAGTGCAAAACAGGACAGTCA’ITTCT GTGGAAATAAGCTITCA
GGGATTTCCT

Fignre 5J




CTGCTAATGGAGGCTGATGT TACCAAAATACAT CTACTCCAGGACACT CACCAGCCTOR (SiNRiARO06L 7:
ATGAATATAAATAGT TATCCOGT GT TAATAACCT AAGAGCAAGT TGGCAAACAGCGT GATTTGGCAGCTGT
CCATCTGT CAAGGAAAGGCTGCTTGTGTAAGAGCAGAGAGATAAACAW%(?
~ AGCATCTTT GAACATAAACACT GGAATAGTATTAAATGTAAAATTGAT CAG
AAATGAAAAGT CTCAAATCCT TGTAACT CATGGGAGAAGAGACAAAT GTGGATTTTGACTATGACCTTGA
ATCAGT GAGACGGT TGGTCATGATTAGATTTACAAT GACAAAGCACT Tf GTCGTCCCTGGAGCTTGATC
ATGGAGTACATGCCAT TAGGAGT TATGGATAT TGTATGT TAGGCAGT TACATAAAATTAATTGAGATTAA
TCACCTGCAATTTAAACGCTACAGCTGGT TAAAAAT AGGT AGCTGCT GT CCATGTACAGTATGAGACAC
TTGTGTTCAATGTCTCTATATAATCTACCTACTAAT TCCACAAACGT CTGTATTTCCATGTGTCTTTATG
Figure 7F 18 Cctober 2006 WD 03/ 060M6soPCT/ | BO3/ 00112 57/ 169 SNPHAL- 116:
TCTGGT TATS AR POEEATEAGCT A AN LASIGCTROOG TG T EAGTAGEGT | | | AAGAAACCTA
TCTACAGT &L G £AfMATONTRAGABEECTEAKTCRTTOAT CTATAAAACT GAATGAGGACGT GGATAA
AAACGAAGGMCT 7 TGCTGAGT GGCTGATTTGACCTCTTi GTCAT TGGGAGAGGAGGAGGTGAGT TG
CAGCTTGATMCCCGATGTUUCGGAAAATGAUGGGCACAATGAAGAGGCTGGGGAAGCATCCG

TTTA (oK . 121:
ATCCGAT S TT
GCAAAACAT T ARL WA ! A NAMGETEAAAC

- AACTTTA CCARANTT T CAAAAGAAT TTFAATTAAATATTTCCACATCTCAAATAAT

ACGGAGCCCCCCCT GGTATCAGGT GAAGAAAAAAAAAAGATCCATTCCCTCAGT TTAACAAACCACTTT
ACGCATGTAAGCATATAAATCAATCAATCAATCAAATTTTATTTGCATAGI CCATATTCACAAATCACAAG
TTGT GACATEGVCT GCT CT TAACCCT CAACAAGAGT AAGGGAAAAACT ACT AAAAAAAAACT TAACAA

ACTGCAATACAG RGN G ARTHAA GA%CACACACACATCTACACACACNCTGACTCAGCATGA
. CTTCTCAARY ESA ) ot ~TC
TCTCCATT, [CCGE ; CEElLA 1S, - CACT
AACAT P A ACRERS AAA
TCAGAA BATTA sy GREAATAGA
TGTAACT daid At Amﬁm&c@@m&m%@nﬁam TGACGT
GI TTTATATACAEHEAATTAAVSIS

ACAGAAAWMAmmwm A
AGCCCGGAAGCATTTAAAAGGTGTAAAA

TN538
ATCTGGACCAACAACCATATTCAAAGTCAATGAAATCAACTTTCTTCCTCATTCTGATGCAAC
TCTCAGTITGAAGTTCAGCATGTTGTCTGGATCTTGTCTAGATGACTACGGAAAGTGTGAAAA.
GTATACCTAATAAAGTGTCTGGTGATGATTTGCACACACACACACACACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACAAGTG
ATCAGTGGACCTAAGAACAGACCACAGCAACAAA ,

TN211 ' '
ATNTTGTAAC ATGAAAAGAT TTANAANGAA CINCCCCGCG TACTTGGGNA
AAAACCCCCA GGGGATCCCC CCNGGAGTCA GTTACTGCAC AGTTITITGG
CAAGTTGAGA GGCTACTGTT AAACCTAACC ACACACACAC CACACACAC ACACACACGC
ACACGCACAC ACACACACAC ACACACACAC CACACACAA TAAGAGCAGA AGCATGTGTT
CCTGAGCATT GCAGATATGT ACTGGTAAA CATGCCAACT AAGGTTGTGG GTTGITITCA
CATTGGCTCT GTGTGCATGA

Figure 5K




 AAGGAGGATAAGGGGAACATAATCAACAT TGAAACATCCCT GACAT TAT TTAATAACABATEIST A80%T A

AATTCAATTAAATATTGAT SNPHAL - 135:

TGTTGCTCI WAATATATTCTTATATTCGATGCCCACATTGTGTCTA GGAG
CAAATACT TAGCCTTf ATCCCAAACCCCTAAACACTAATGTGTCCTA% cC
GTTCTACTTGGCAGGAGATTFTGGCAGTAAAACCAGT Tf TTCTGTTAAATATTGAAACTATCAGCTT TG
GCTGTGCTGGT GTCAGCT AAGACAGT CCCTTGGGGAAAT AATAAGGAAGAGAT GGACAAACTTCCTCC
TGCTAAAGT TCACAGACACAGT TTTAATGAGGGT GCATAAAGT GTAAATGTAATCACTI TAAACTCGAGG
TGGTTGGTTTGGACTTCACTTCTGTGTCGTGCTTI | | ATAACAACT GCAAAAGGACAACACAGAAGATAT
TGGTTAAAGTAAAAGT TTCAGTCTGTCATAACTAATTTACCTGACGACTGAGT Tr ACATTTTCTACAATTT
GAGAGGTGT GTTTAACAAACT TATAGCAGT TCAACEE N 86T TAGAGCT GTAAGAGAAGGT GCAATGATAA
GT TCAACT AASAAAARAACREABEPRACEEE I TGO A AMCIANGCARGTAM EECARKTEBAGT AA

- ACT CT CCChéA A G AT CEE AR TATTACHATEAGTTQMNAMAIAGTEAGGG TTAATTGCGC
TWWTMWTWTWMW GICCCTT

' CCACA(XI(}FWW GGACT ACT CCT ATGCACAGT ACCCAAACCAAACTGATGCCACACAG
AACTACAGCCAGTACCTCTATCCTTCT GAGT ACACT GCAGACAGCACAT GGAT CAGCCCT GAGCAACGT

AAGGA -|i CTCACGCTCTCAGCCTTTTf AAGCTTAACCAATCTCTAAATGTTAACAGGATCTTr AT
?8?[{%8 R GG TRNTNANNTTATNTTNT AP rTERNRERNA R PRPo A M RRILBE+PR-dReTBAE600112

G ATATCGAATTCCTGCAGCCCCCGaCATTGTCGGTGGACATTAACGCCA |
CAGAGAT m&x&m%@@ee@mm

mchEt R e
AGGCT GATF KA FERE 1 i 4 CATTGTTGTTATGTTGC
ATTAAAACTONTTCAACCCACATTTTTAATGAAAACATAACTGAAGT ATTAACTCTAGT TTTTGGT TCTATC

Q)

TCCAGGT Gl At deraa bt G A EFEORTEICCCTOASCFAIdETG
DG e AN G ARG THIF A @@EEKCGWM@@TGCATGTCCCTGCCACATAC

WTWWTMWGKWW AWWM@A%AA
AATTCAACATAGACAAGCAGCTTGGCTCTGACCTCACACTTGACTCAGCAGAAACACACACA
CACACACACACACAAGCAAACTGTAGGTTCAGCTAATGGATGTTTACAACTGTTICATTTGTGG
ATTAGCTGCTTGTGCATGCAGCATTITCGTCTGCAAGAAGGAGAAAAGTGGGCTGCAGGAATT
CGATATCAAAGCTTATCGATACCGTCGANCTNGAAAGGGGGGGCCCGGGTANCCCAGNTTTT
TGGTNCCCTTTAAGNGAGGGGTTNAATTNCCCCGCTTTGGCCGTNATTCAATGGGNCANTAGG
CTIGGTTTCCCTGGGGNGGNAAG

.- TN207

 TINTNITINTNTCNNGTAGNTTCTCACNCGATTGGCCCNTCCTTITTTGGGTTAAGGTANCCNAT
AAGCTTGATATCGAATTCCTGCAGCCCAAATCTTACNNTGAGATCATCCCATAAAAAGGCTTT
CTNTCTCTCTCTCTCTCTCCCTCTCTCTCTGTCACACACACACACACACACACACACACACACA
CACACACACACACAAGATCCAATAGTTGGGTTGCAGTCACGTGGTITCTGATGACGTGCGGAG
GCAGCGCGATTTTTGAGTGGAGGGCGGAAGTAA ACATGGAGGACACTGTGGAGAGTCAGGAG
AGCAGCTATTGTGCAACTTTAGACCCCGTTTCTCGGGAGAGATATAAACAGATAGTTAAAAAA
TATATCGGACGTGATCCGTATTCITTGAAAATGTCCGAATACACCACAGCAGTAAAGGATTTG
CCTACTATCGAGGCTGTGGATGGGGGAT

Figure 51,




TAATATGCCATTGICCTTTTATTTCTTTTACTTCTCATCACCTTTGT GTAAAAT CACARGEATSSEARBAGC
CAACCAACCAAAAAACTGTAAGTGCACCTI T TT AAAAAAAAAACAGTTTGCACATTCAAGACACATAAA
AAGGT GCAGI TTAACTCCCTCTCCCCAAAAGTCCTTGACCAT %WGG
GITGT ATAAAAAACT GCACAATTTATGAAGGAGTGTACATTTTGA CAG
TACCTTGAAGATATACATAAAATTAAAAAGT CAGCATAGAGAGCCAACTTCAGTITTCTCCCATAAGCCCA
ACAGT TAGT GAACT TGGCATCCCTCGCCGCAAACGTGTATACCATATGCACCGTACATAAGTACTTTCT
ATAAAAAATAAAAAAGATTCTTTCCATCAGAT GACAAAACAGATCTGATTGCTATATCGTTAAGAAAAAGT
ACAAAGT TTGATCGAAAACAAAAAT GACCACACATATACAGACAGAAGAAATACTTTGCACACTTGCCT G
GECGACAAAGATAATACTGATGT GTATTTTTGACAAAAAAAAGAAAAGCGAGGGCGEGAGAAAGT CAAACT
TTTAAGICCTCAGGCTTCTTGTAAACT GCAATTTGA@TIGDAATGCT TAACAG SNPHAL 119:
TCCTCTACACAATAEEITGAAGAGECCEET A CACH A GAGH 1 £ :

TGT. W@M@Wmmmmmw
GAAGAACCATTTASI T TEBAT TTAAACGGT GCCTCTGATCTAGGAAGGT CTCTGCCTCAGGT GT TAA
ATCAGGT TTTAACT CCGGAGGCAGI CTGCTGACATGICCCTTCTTTACGGTGI TGT TGCCAAAATTCCAG
GCTATTGAANAHECT CATCACAGT CCCCACATTGGTAGAGGAT CCTAGGCTGGTCTGCTGTCACTGITGC

- ATCAGCT i KK P TC
TGTTGAAGECAAAC] . i AR ARLC
AACAGGGATTACETA N g;TTAA
GTCACTT OB koGl

CGGGGT ACHOATAT £ A GoSOTATIREch BG A TR FHAAGTE A LEr A At AT ASr@rhober 2006
WO 03/ 06@160ATXGIIASRIAR0EE LA CHREAGE ACDDERAGGCGCGTTATATTGTAAGGTAGACCCT
TTTTTM%WWWAMT@EM@E@C@TGKWM@ CTCT

: d (CEGCATOANNGNATCT CTGCCGT TGT CCCATGTCCATTGT GACAA
CATTGGGCAATGT TGCCGT GT CATGT TTTTGCT GGITTTGITTGGGTATTGIGTATCATTGIGIGTGTGIG
TGIGIGIGIGIGIGIGIGTGTGTGIGTGTGTGTGITGTGTGTGTGTGTGTGTGTGT GTGT GT GTGT GTCACT

ggg@mmmwm%mwc T

(o
GTGTGTGT@KH&I@IGEER@ &ﬁ[
CGT CCGT GAGT ORI ACHEACK CARCGAATETAC I A AL AKBAGTCH CO I CTLGTOUET T TCGT
AT GOGOGCATCTGIIITEEET Gl ARAAET NAGABANAR CAEGA
CT A&GAT@AWWWW@I‘GAGGGTTAATTGCGCG@T GGCGTAATCATGGTC

ATAGCTGGTINCTGTGTGAAATTGITATCCGCTCACAATTTCACACAACATACGAGCCGGAAG
CATAAAGTGTAAAGNCTGGGGTGGCCTAATGAGTGAGCTTACTACATTAATTGGCGTTGCGCT
CACTGGCCGCTTTTCANGTCGGGGAAACTTNNTCGTNNCNANGTTGCANTTATTGAATTCGGC
CAACNCCCCGGGANAGGCCGGTTTCCGTTTTGGGCGCTTTTTCCGCTTCTTGGTTAATTGACTT
GCTTGCGCTTGGNNCCTINCGGTTGGGGCGANCNGGTATNAAGCTTANTTNAANGGCGGNAA

TACCGGGTTNTCACANAAT

TN470

ATATTGTGTG AGGGGGTGTC TTCCTGGTGT CATGCTGTGC TGGCAATATT
GCAAAAGACA TGCTCAGGTG TGCGTTCAAG TGTGTGTGTG TGTGTGTGTG
CGTGTGTGTG TGTAAGACAG AGAGAGATAA GGATCTTTGT CTATTTCCGC
ACCTGCTTAA AGAGTTGTGG GACCGTGATC TGATTIGGCGT CTCCTGAACA
GGGACTTCTG GTATGGACGG AGGCTCAGTG ACCGGCGTCT GTTCCTGTGA
TAACAGGGGA GGGGAAATGT GAAACACCAG CATACTGAAT GACAAGAGAG
TGGGGGATCC ACTAGTTCTA GAGCGGCCGC CACCGCGGTG GAGCTCCAAT
TCGCCCTATA GTGAGTCGTA TTACGCGCGC TCACTGGCCG TCGTTTTACA
ACGTNCGTGA CTGGGAAAAC CCTGGCGTTA CCCANCTTAA TCGCCTTGCA

Figare SM




AGACATCGCTTTCTCACACACACACACACACACACACACACACACACACACACACACALACALCKY:AGICAC
ACAAT GAAGAAAAAAACATTTACCT GGCAGGAACCAGT GTTGCTCAACTGGAATATCCCTGI TTCTTTATA
TATCCTAT TTTCAAAATACATTTGT TGCATTGGCAGACCT TAT AGCTA
TAAGATTT%%X GTAAGGGGEEEEEEGTCCTGT TTAAATATAGGT GT M%%w T
CAGTCGAGITTTTTTTTCTGATATTCATTAAAAGT GGGATAAATGTGGTCGCCT  CCOD- 41:
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACACGITGATCTTTCTATTCATCTTTCCCACTGEGECTCT TAT TCACAGGEGAGT CACG
GCGCGACAGAGCGACACAGT GAACAT TCGAGAGAGGGAAGGAAACCCAAGAGGT CCTTTGECTGACGGAT T
AACTCCAACCGCGECTTTTCCACCT GCTGAACAAGAACT GAAGACAAT GAGCGGECGGECTAACCACGT TAGT
OGCTCACAATGAGAT cod- 65 447169 |
AL AANNOOAGRIAGEATTROCA ST ACABGTCOTTCANMAATATT GT TTAT
AGAT AAATSSRETTCHACR 3 GAGAGAG
AGAGAGAGNMQ@@GG—’\GAGAGAGAGAGAGAGAGAGAGAGATGF ATATGAGAAATACACAAATCT ATAT
ATTTATTATACTTTTGGACTGA. ATGCCCGTTCCACAATGTGACTTTACCTGI TTACTGCCGGECAGTAGAGG
GGAGAAGAW@@ATTTTTATTCATGATGACAAACGAGCAGGT CAP4 GCGAAT CAGAGGT CAAGT GAA

GT GGATTA@@WWW
(L %ﬁ%@‘f}%oa WO

ACAC
CACA
A A
AACCAG\IA&MGCGGCCGcCACCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCG
ATCT WWMEWMWWWEEEAWMWT
TATGTACA@@(CWHCKBQKCETTB DTN X QA (R A e CIEACRTGATCG

GCTATTCATGAG':GTGTAGCGCANGAATGTCTTT TOGTC

r‘ X
[ A
FEGARA e A A AT
TTCTGACATTTAAAAAACAANGNGGGECTAAGACCCCCAGTGAATCTTGCCTGTCTGAAACACA  CAAAN SB3

TN530
AGGCTTGAATGATGGTCITAAAGGGGGCAGTATATAACCTGTGTGTCTTITATCATTATATGTG
TGTGTGTGTGTGTGTGTGIGTGTTTCCTGGAGAGCAAAGGCTGTGAATGAACTCCTAAATCAC
ACTATTGATCAGCCCTTCCTCCCAGACACACGCTGGGATCGAGGGCAGTTAAAT

TN285
GNNNNTNNTNNNTTNNTTGNNNNNNTCCGTTGGGAGCNCCCCGCGGTGGCGGCCGCTCTAGA
ACTAGTGGATCCCCCACAATGATAGCAGTGGAATTATCTAACACACAGATACACACGTAACA
GCCACAGACCCCTAACATGCTTATCTAAGTGGCGATATTACAGTAATACATTATAATCACACT
CTTTGATCACTCTATCTGGGACACCTGCTGCACTTTGGGGGATGCAGAACTGCTTTGTCTGCAG
ATATATACACATAACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACACACACTCTATATGACAACCAAATTTTCCCCTCACAACCGTAATGGAACAAACGGC
AGAGCTATTAGATTAGCAGGACATGTAACAACACAATAAACTGGGAGCACACCTGAGGCTGG
ATGCAGTGTAAGTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGG
GGGGCCCGGTACCCAGCTITTGTTCCCTTTAGTGAGGGGTTAATTGCGCCCTTTGGGCGTAATC
ATGGCATAGCTGTTTCCTGTGTGAAAATTGTTATCCGCTCACAATTTCACACAACATACGAGC
CGGAAGCTTAAAGTGTAAAGCCTNGGGTGNCT

Figure 5N




TGGENTCTGGNT CTTCATCCT CTGRGACT CTGTTTCCCT CCAGCT GTGGACCAGCAGT GRTAEE s 2006
TGTTAGCT CCACTTCACTAATTAGCACT CCTGRCT AATCAGCT CCATGTTACT GTTCACCTGCC
ACACACA CACACACACACACACACACACACACACAGAGTCACTT%
CTCCTCCTC COGTTTTCCTCTTCRCTCCAGT TTTTC=CATCTCGTCTT 00112
TOOCAGCAGGT GTTCACACT CAGAAAAGACT TTAAAT GAGATTACT GTACACACT GTACGTGT
GTGTGTGTGTGTGTGTGTGTGOGT GOGT GCGT GCGTGOGTGTGTGTGTGTGT GTGTGCGTGTGT
GTGTGAGCCCANCCT TAAGCT CTNTGT CTNCAT GGT AACACAACCCAAAGGAGAGGGGAAGN
GAGTNNTGTGGTTAAAAAGAGAAAACAGEGAT TTAANAGCT GATGAAAANATCTGT CaGTGN
TGNCCCCT GGGGGGEGAGEGENCAACT ACCCCACNT TTNTI TACAGNGOCCNT AATCAATAAT
GGGTTGGT GAAAAAGAACNCNGATANNT CNCTTGGGEABAAGT TNTGNTTI NNGGGGGTT — SB4
CTGGTTAGHE6T GTACGTGTTTGTCTCCTCTAAAAGT AACCAAAT ACCAGT CTACTTGOCACTC
TTWTWWW&WW@T@TMCCCAC
GTGTGTGTﬁBEM@TMGTGxAT A

CTACACACHEARRAT A ey PAGRE. G

oA 18 O & T Ay T Fiure
4 6. )

9A 18 (;% %ﬁzlé&fﬁ@rm GCTTGAATTT

TTTGTCAGR: T TGRSO MEEHTEAd G caaeF CCT TAAGCAAGCTACTTGGC TGN SB5

TGAATAAATACT TCGT CCACCACT GGAACCGCGECTCATTCACATTAACATTCATACAGTAGCT
GCAGGAGACATATGGCCAATTACACTCAACCATTTCCTGCTCTCTCACTCACACACACACACA
CACACACADRGACACACACACACACACACACACACACACACACAAAAAGACCTCTCATGTAA

ACAGT GCISHAIATAATASACIISSIAT CEOETCACTCLTICOROAT CORCFOT STCH T P TA
TAAAT GG RGABT TEREA S OISISIAS ey
GTGAAGT 1 SEHEh

Sivaney . bk HAch

GANGGN AT TAM A LAEESAATCAC

ACCAGAATAHGACARAIATE RS UGG BTN,
CTACGOGTGTTGTGACGCACCAGCACCAGTOGGGGATCCACTAGTTCTAGAGCGGGCCGNCA
CCGGGGGTGGAGCTCCAATTCGCCCCTATAGGGAGTCGTATTACGCGCGCTNAATGGCCGTCG
TITA

TN263
‘TTTGANANCGTTGGGTACCGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATCGA
ATTCCTGCAGCCCCCATGTTGACAAACCAGGATTCATGCTITTCAAGACTGTCTGTCCATCCGT -
GCCAAGGACCCCCCCATAGAGGCATAGAGCTACAGCCACCATGACCCTGTTCCACACACACG
CACGCATACACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACACGCCTCTCTCATCTGTCCTTTCACATGTAACCCAGCAGAACAAAAGCAAAGGACT
GGAAACACATTTTCCCGTCCTTATGAGCACTTCACTTCCTGTGTGCATATGTCTGTTTACATAT
CACTCCTGCCCTTCATCCAACACGCTTACACAAAAATGCATCACCCATTTGTCCCCTACTTTTT
AGCCCATGCTTGTCTGTAAATATATATGTATGCAGCTTCTTTITTCATTAGGATCAGAGTGCAG
GAGCCCAGGAACAGGTCCAAGAACTGAAACATAAGGAGATTGGAAAGAAAGCGTTGTGAAA
TITTGGAGGGAACCTTCAGCTTTTCACGCTGCTGNGATGGA

Figure 50




CAGTTTCTCACTTAAGGACAT CTGAGT GT GT GGCAGAAGCT GCAGCACGGAT TGAAT QBT GRE6her 2006
CTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT GTGTGT GTGNGCACACATGCACAA
ACTGAACAT, GTGATGTGNGAGCAGCT CTTCAATATCTGACT CTGCCF

CAACAGAGA GCANAAACACANGATTCTCTAGTGCAGT TTGCACAACA /00112

. CATGTATTAATTCACTCTGCACAATAAACACTATCACAGGT CCTGAAT GTTTGRGT GGATGAN
TCCTGAAAT AAAACACACACCCCCTCNGNGAGTGT" TACACAAGCT GTTNTTGAAGCATGGAA
GAAAGT CAAAGT GTNNGAGGAGGAGCGAAACGCAGGACAGAGAGACAGAGAGAAATGCGTG
ACATACT GTAGCT CACTGOCCCACT CTTTTTATGGCT CTTATGAAACANACT GNGTATATCNTG

GIGGNATTTTTCACATTTATACCCACCNCACANAANAGAATTTATCCNTCCCCT TGANNCCCA
TAAAATATTTAAGGNGGEGET CCNGGGEGAAT GCGACERABSBCCACCAAAAAAACCCNT TCAAG
GAAATAAC@@@AATTTTCAAAAANNCT GNCATTCAAGITCN  SB7

uﬂ&& ICNECESCCNTTC

SOAAAGBA I A RAE
NTGNGCA 1y --
'ANGGCCAN IR %??cé CA) C iﬂeﬁ&mﬁ ’3% 5-‘5\‘1 XINGNNTNN
CFGdBAGT o A0

NNTNNTNARRINTS SRR DR TA PR PCT/ | BO3/ 00112
621169 TTACTGT GTGAAAAAGA GATATAGTGT TI‘G’ITTAAGG NGTCCCATGT
TTGCCCAGAEEAGKTIA G A CTCAMARTEGACAAGTEAT AM ATTEARIT TGTATGI TTAGCATT
AGAAAATAGT TGCTTTCAAAT TATGCATTTGCTCCATAAGACCGCAT TAATAAT GGAGCAGGC
TGGTATCTROBBATTTGTTCTTCTTTGTTCCTCI IGAAACGTGACATCAATTATGTATCACCAAA

AAAT TGT GEATARGISRECAT ALY AT T TCAT TGS 3 CTOREOCATERIEASTTAT
MTTGTTWM@WWA@W@W@WW
IR EACRATAGISISURTT CEGACACTAC

CAGGTAGACACGTTGCTTGAATGT CCATTACTGACTTACTATGCCATTACTG: GAGAACTGATA
GCACCGAARNE GGTTTATTGCTCTGNCTGNAATTTATCCT CAAATCAGAGAANAGCT TNTGG AAG SB9

' CCATACCTA 66NN RAGIABATETT W a6 WTATGATTA
GTTAGAGT&CGHTISNA AT ANTCATGEAGHETA

AGAGAAUAWWWMAG&WEA@MW&CAT
ATTGTGTAGGE ATAATGATGG CAGTGGTTCA TATTGTTCAT TATACGTCTG
GGTGTCATAC GGCACTTGCA AATTTATACG TCTGTGGGTG CTTGTGTGTG
TGTGTGTGTG TGTGTGTGTG TGCGTGTGTG TGTGTGTGTG TGCGCGTGTG
TCTTTGTTTIT TGTCATTTTC ATGTTTCAGC AAATTAACGT CTGAACCATT
GGGAAGAAAA ATATACCATC ATTTGCCATT GGNGACAAAC AATATATTIT
GGATAATGAT TGCATCTATT GGCTTCTGCA TTTGNAAATG TGAGGTAATG
AATTTCCTTIT GNGAGCAATG AAAGCAAACA GACATATTAT GTCACTTTIGC
TTGAACAGGG GGGGATCCAC TAGTTCTAGA GCGGCCGNCA. CCCGNGGNGG
ACTCCAATTC CCCTATAGNG ANNNCNTANT ACGCCGCTCA CTGGCCCNCN
N

TN171
"TNNTTTGATCCGTNAATCNCITTGAACCGGCCCCTCCCTITT. AGGTCGACGGTCTCGATAAGCTT
GATATCGAATTCCTGCAGCCCACTGCTATcCATTGACAGATATTGAGTTTTCCCTTCAGTTIGCT
GCCATCACCTCTITGCTTATCATGCTCACTCTTTTGCAGCTATAATAGCAGTATGTCACTGGCTA
CCATGTATGCACACACACATTATACAGTGACATATACACATTAATCCATAAGATATGCTAATT
GATTATATAAAAGACATAGTCTITCCTTCGTGTGTGCACACATGCACACACACACACACACAC
ACACACACACACACACACACACACACTAAAACATGCACACATAACCTCTGCCCTAACTCACA
GTGTTCTITGTCTCTAATAGCTGCTAACTCATTTAGCACT

Figure 5P




ACACATATGTATACCCATATATCCAATATGTATAGCT TCCTCACTATTCGT TACAACERIGHt6Her 2006
GICTGICCGTCTGGT Tr r TGTGCTGGTT Frr GCCCCTTTTTTATTAGAAATCGATCCATTTTGIG
CCTGCATCT. AGCGGAGCTGACGT AACCT GECTGCCAGCGT GCACT 00112
ATGTAAA GCAGGCTGCATTTGCCAGGNT TCACAGIGCCCCCTTTA!
CCATTAATGAAAGGNTAAAAGGAGAAAGT GTAAATGCAGT GCAGT GGTCACTGGTATATTTT
ATGTTAGCCGGECATTTTGGAAAAAAAAATGT TANTTNGGCI TGEGNGGNTTAACCCATTATTTG
GGGT TATTAAAGCCT TNACCCCAT TGGCGEGAGECCCCACCCCAATTTTTNAAAAGCCCTTTT
NGANCCCAAAGGENCCCCCCCAATTGGT TNNGGEGECT TTTCGECCGGAAAGGCCCCCACCENCC
CAAATTTGGCGAAGGT TTNTTTr r Tr MGNGGGEENGGEENTAAAAAAGGGEEEGAGAGNTTI T
TTTTTTTANAAAAACGCGG SB10 47/169
TTTTWMMWMKWW@GCGGC

CACAAACACGKISTCEE
GGGAACGT GTEPEASNCATAET AN C6)
GCTTTCCCTGI IAATTAGGGTTTGGAGGTGACTCCTGAAATGGAAATGGGCAAAATGTTCAAA
AAAAGAT TTCCCACACCCCCTCCATCTCCACCT TCCAAAACATGT GACCCATATAC
TGGAGTA ACAATCA T n;j-m-,- T

) X, N 4 GGTC
TGTGTI TTr, \ AGCC

ACTTGTATG &@egég%‘ﬁ&@’f ACAC
GITCTTI TASKDAL BMG@@@@A&MNETIT@EE@A@@AC%CR@A@&c@A@&@ICA&QQﬁcc@D
03/ 06016GT‘ECITAMMCA&RMCTTCAAGATGCACAATCAAACGGGCTCACAGAAAATA
AAGCCT TT TNAASAAT TR A TITNAALSA TR ]

SB12 ATWWWWAWW@W T

GGTACTTAACRESAGEAGAT ) ﬁﬁAﬁ?@:rchcc
AT TAAGT ATEEAMMEAGITGOOTA GRS BABMR o
ACCTGCCAATGACCTCAGTI CCTCCCACTCACCTCTGAACCTTCTCCTGAGGATTTGTCAAACATC
TCCAGOGCAREAATCACATGACAT TTACAACT GAACT TCTTTCACCAGTATGAATAACACCCC

ACACACACAGAGABCACAEAGREAGARGAAACT EGHPASAE CACAATAACACRMABAEACACAC
ATCGT CCAGTAGASACROAT SACTACATARBCA CEOATEAGARCEd ACTCRERGAEEEACHEA8CATC
GT GGACT T TTBACKIMCTTAAGACCT TTCT GT GGAGAGAACCCCCCCCT TCGCAAAGGT GTCA
AAAAGATTTTCCCAGCCCGAGGCACAT TAAAAATGAAACCAAAGGNGCTCACCCAACTTNCC
AATTAGCTGAAAGAAATTTCTTTTGGAAT SB13

TTGCITCATT CCTTGCNTCC CCGNGGTGGT CGGCCGCTCT ACNACTAGTG GATCCCCCCC
GGGGTGAAAG AGATGAGTGT NTGAGCAAGA GGAATAAAAG ACAAAGAGAG
CAGGGGAAAT AGCTAATGAT GAGAGAAAGG GAAAGAGGTG AGCATTTGAT
GAGACTGTAT TTCTATTAAA CTGTCAGAGA ATTTGCTCIT

TTTCTGTGTG TGTGTGTGTG TGTGTGTGTG TGTGTGTGTG CGCGCGAGCG CCCTTCACAG
AGGCACAGTA ATGTGGCTGA CCCAAATGAC TAGGAAAATA TTGGGAGAGT
GAAAGACGGA AGCCTCTIGTT GAATACTGAT GAAGCTCAGC ACAAAGCTITC
CTCCTGGGGG CTGCAGGAAT TCNATATCAA GCTTATCGAT .

- ACCGTCNACC TCGAGGGGGG GCCCGGNACC CAGCTITTTGN TCCCTTTAGT
GAGGGTTAAT TGCGCGCTTG GCGTAATCAT GGTCATAGCT GTTITCCTGTG TGAAATTGTT
ATCCCGCTCA CAATTCCACA CAACATACGA GCCCGGAAGC ATAAAGIGTA
AAGCCTGGGG TGCCTAATGA GTGN

Figure 5Q




ATTCGCGEGECAACCTGGAAAAAATTTAAGAT GCACT GT TTGCAAAT GACCT CGT GACAAGAT Adber 2006
GTTGACACGACTTGTCACATATGT TCCTTAAAAGGT GT TGCGT GTGTGTACTGCACATAACAC
' ACACACACWTGAAAGCCATGT CATTCCATGGAAACTGITGCTGI T 00112
GGAAGT GA! TACAGGAAGT GAACGGCCACCCAGT CATGGT GGAAACT
GIGGAAGCTAAGAATACTGCAGACCTGTGTACGTGTGTGTGIGTGTGTGTGTGTGTGTGTGT G
TGTGTGIGTGTGTGT GTGTGATTTGTGAACCT GT GGT CTGCAAGAAAAGAAT CACATCAGGAA
GTGATAAAAAGTCTGAAAGGACAATTTTATTTTTCTGITTI | NAAAAACATGT T TAACTTGAA
GCTGITTGITGGTCTCCCGCTCTTATTGGTATTTTATATTTCATTGGNACATGAAACCCATGCC
TGCTGTAAATCACCACAACATCCCAGANGAATTGT TNT TAGGTGNCAGGT TGGNCCTCGNCTG
CTCANT TTGGAGCCCNCTCANAGAGNGACTGT TTTARTESAAACTTTCCCNAAATAACTGT SB14
TGCTGT AG@%BT AACACT CATTGT GT GICT CACACACACACACACACACACACACACACAC
CACACAAACACATICALARATTRCCART A AN TTATCROANTICTTTIGGRAGCTIC
ACGCT @C&WW&TWWWWGC
CATCTGT mmmmmmwmmmmﬁmmmrw
TATTAGT GEDASTBREIAGATAASAGTOS TN CACRATTTGE A
ATM@TWWWNWWEQW@@ AR

GTAGTA
GGAGT
2006 WO 03/060160 PCT/ I BOB/ 00112
AAAGGCCTCCTCTTCTTTAATAAGGCCCCCACCA GGCCNGGCNANGAAAACCAA
AAACCCCCCNCCCCCCAAAAAAAACCAAGGT TTTTAAAAAAAAT TNGGGGGGTNAAAATTNG
GGNCCTTACCT TAAAATAANGGGAAGGCCTTTTTCCCGEENNCT Tl TTTAATTT SB15
GGGGATCATTAAAATAAACCAGGTACTGATTTCTGAATCANTCTGATGT CCTGATGGT TCAGA
CCGATGAAGTGTGTGTGTGTGTGTGTGTGTGTGTGT GTGT GT GTGTGTGTGNTGACACCTGTC
ATGCATGCACTGGTAATCTTGCTTTGCTGTATACT GACACACT CAGATCCTNTAGAGT CGACCT
GCAGGCATGCAAGCT TGECACTGECCGT CGT TTTACAACGT CGT GACT GGGAAAACCCTGECG
TTACCCAACTTAATCGCCTTGCAGCACATCCCCCT TTCGCCAGCT GGCGTNATAGCNAAGAGG
CCCGCACCGAT CGCNCT TNCCAACAGT PGCGCAGCCT GAAT GGCGAAT GECGECCT GATGCGGT
ATl TTNTCCTTACGCATNTGTGCGGTNT TTCACACCGCATATGGTGCACTCTTCATTACAATCT
GCTCTGATGCCGGECATANT TAAGCNAGNCCCGNACACCCNCCAANNACCCGCT TGACGCGCC
CTGATNGGCT TGNATNGCT CCCGGNCATCCGCT TTACAGANAAGT CTGT GANCCGT CTCCNGG
AAGCFTTNNTNTGTNANNAAAG=GT NCNNGT CNNT CACCNNNAACT NGCGCCGGANAAN
NAAAAGGGCCTTNGCTGAAAACNTCNCTATI TI ' I T SB16




TTTGAAACCGGGECACCCAACTGCCTCTCTTTCTTTCACTCTCCCTCTCTCTGAAT TGT GAASSdAT 2006

TAAATGTCT' CTTTGTATCTCGCCCATTCACACACAAACTGACCAATGGAAAGCTTTGGACCCTT

TCAGT GAC%&%A\AGT GIGIGTGTGTGTGTGTGTGAGATTGT CATAACGGAC%E[%%‘%OO 1(I‘,@GT TCTTI

PGTACATT TGTTATTTTACTAGI TTAGAAAGCAGATGICACTG
CATGIGTGCGT GT GT GAGAGAGT GTTTGT GAATGAGACT GACAGAGACT GTGAGGEGT GGTGT
GTATGT GGTAGAGT TACATGAAGAACAATAGCCTTATTGTACCTGTCTGCTGCTACTGICTGIC
TTGTGTCGATGCTCTGCACTGAGCCTATTTGCCTCATTCT TTGTGTAACCGATCACACATTTGT
GAATAAAGIT CGACATTTCTGAGITATATCATACACTTGTAAGCTCTCTGGTGGCTTAAGTGGT
GCANGGT TCCCCANT GTAT TGGAACTAANTATCACCAGNGGATGI TI TCTACCAACACTGGECT
TCGACTATTATTCAGTATTGCTCTTGCATTTAACAGENGST GGGCGAACAT SB17

CAAAT CTAMIARCGECTCCACTCTGGT TATTGGAATCCT CGCCACACr r ACCT TTGCACACT TT

A ARG OIS

GACTGA STT T TCARALLAT

TTACACTT Eﬁ%% CRT, ﬁ éﬂ d?};g
VG s = i e
GTGTTACT : EHe2A & @%ﬁ\ cTC
TW@@%@WM#Q%?@?W@%%WMG

GCTTCTGGFREAA BT AT CT AR EF ARCECRRATET A g
TGTATCTAEEERNETRCATAAACETAT T CATANERFCACAG AT EIECe IR TE
GICTATTGIGT! WWG$NMTM¢WG@EEHTTTTTNTATTCATTTGAG
AGCCGT TGTARAFCRAGAEATAGLAEECAT G GAB T AF AR A T ARSI G ETE
CAGTCCT %MW%TWCCMGGMEGN@NW
CATTTTTJW@C@W@EW@@GTW@M@ EEEERAA \
ATLNAAPACERECAAET %T@@@ﬁﬂfﬂ@ﬁ@@&%@@éﬁé@%w
AACTGATAmﬁiﬁr}ﬁﬁGGCAATAACAATATCACACCGATGGCACAAGGTCCCATTACA
TCACCGAATTCATTCACAGCTTAACTGACTCTGI GTATTCCAGTTACACACACACACACACAC  Fi
18 Cct ObmrzoEOOG V\D 03/ 060160 PCT/ | BO3/00112 65/169
ACACACACARA oY N6 ACARRRACHONCAGARTIEIAST TORCEINCAREGC
GGAGCT %@&Mmmﬁ%@mﬁm&mm&m
AATTAACTAd d Ad AT AR TA ACACEE R E B EAAN 06 TAINZ X e\ A F ARG
ACCI TATCALAL FAFACACGEH G o & 6 G A AL et el ATl el ol Al Ae] Glrfept-faT el GT
TTGT T_TGT g L Al LATAL ny CT
GTTTTTTA.L"EJ:GTG‘l‘l [T AR TTA
TCAGCAGCTT TGATACTTTC ACGACGNNGTA TTTGACTCGC TCTGGTAACT
GAAGCTAACC TGTGATGCAG TTTGETTTGT TCECGTETTE TNAGTTECTT
GTGTNGTTTC TGTTTGCCTT CCTCCTTENC TTETETGGEEE GATCCACTAG

TTCTAGAGCG GCCGCCACCG CGGNGGEAGCT CCAATTCGCC CTATAGNGAA

NNCNNANTAC NCNCGCTCAN TGGCCCCNCN NTTTACAANN NNCNNNACNG
GEARAANCCC NNNNNNNAAC CCCAAACTNA AANACCNTGC

TN531
ACTGACACACAARARAAAGCCAACEGTCTGAATTCACATGARAATACTECTCTCCACCEAGCEACACTNAA
ARTACCAGACAGGGCTGCAATTAGTGGTETETGCEGCGEGACCAGCTGCTGCGGTTCAGAGCACTAAGTGETCT
. CTARTTACTGCTGCAGACAC TG TG T TETGTGTETGTGTETGTGTATGCTGATATGTGCACGCCCARCCCA
‘TEAGEGETGTCCTCTGCTGAGTATCTCTATTTAACATGCTCTETCTGTCTATCGASTGIGTETGTA

TN535
CCATCCATGAAACCATTTGACTCCTAAAGCACACTGTTAAGTGAGAGGATGCACTTCTC
CTTGATTTAAATGAGCAGCGGGTATCAGCAGTTTAGCTCCTGCAGAGCATGAGCTCCAC

- ACACACACACACACACACACACACGCTTACACATTGTCACATAAGAGAAGTTATCTACT
TGTTGCTGTATGCAGAGCTAAAGCTTCTGTTATGAAAAATGGGCTATTATCTTCTTATT
GATCACATTGTTGATGAGCACAAATGCCGCAACTGATAGATGGGGTTTTATCACCTTAAC
TGTTGTCAGTATGAATATGGAT

TNGG66 _
ATATGTTCTGGACACTCAGOETGAAGAGAGGTCCTGAGCTETCAACTGATTACCAGGTGT
TGGTGAGATGGATCAGCTGGTGGAGCAAGAATGCTGGACAGACAGACCTGATAGTA

Figure 6A
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GGACAGGGACT CGEECAACAAAGT CTGCATTGTGGT TTTTCTCl TTACACCAGT GCTA&Y#dber 2006

ACTTGTGTCAAAGCCGGGGCAGATTTTCAAACATTCCTCATACTTGCTGACATATTTCTTCATG

- GITTGCT ﬁﬁp@ T TGCGCTGICTGACTCAATTTCTTCACCCGCCCTTTTCTT. Q%n
AATGTGT AGTGTAAAANGAAAGCGTATGCTCACT GGT TAACACGCAS

AAGGTTGCAGTGCACTTTGACATGACATTTAAAAATCATTCTNI ' ACAGGAACCAGI TGGTGTA

GCCCAAAT CCATCAGGGECCACATACT TCAACCCGEEGTAGAAGT TATTCTGGEGT TATACTGCA

CCATNPNTANCCCCGGGECCATTGITTTATNTNT SB20

TAAATCCTCTTCACAGCGT TGTCTAATTACTCCCAACAACATGGTAGCTGATTAACTTGTAATT

GCTGCTCTGAACGCAGCCTGICCCTCTCTTCTCGT TAGGGT TATTACTGACTATAATTACCGCT

AATGT GCATTGAGGAACACACACACACACACACAC/S@A@QCACACACACACACACACACACA

CACACACACAGT A A AT A A CAACACAGAT AEACAEACAGACASCAMRBT A TGC
CACATGT @gé%fmccc
CTTCTT ' A Il A AN LA g
GACTGGT i AT TACTLAR CAT | ‘gAC
TCATTT ACCCTT ﬁﬁf i

TGTCTTT 1 BATETEE

AGT GCT GARRE B AR e A T GACAT TCTNCCTACCAT TTGAGAT TTGGTAAAT TGNGGATGA

TGTGAA Q%AGCGT AGCCTATTTTCTN TGGTAA SBZl
A Al T
T OCR CAC

- GNTAN SCAN L
CATCATCAT] =
ATTWT&%@MM&MMM&%&@AMM&@MC@
ACACACACATACAEIRSALITTA EAMCAET TGN T EITRFAGIRR CALSGTAI ANACHdRAEAdAGATTT
ATATAT AT EATTATEAT AT SBAZ TG TECTETETGTETETGCCT
GCTGCCTGCANGT CGACT CTAGAGGATCGECACATGTCTACAATATCAGGTAACTGACTTTGT
ACTTAAGGGGGGCAACTGT TAAAAATAGACT CACREBEEGBGACT GCCAGCTCTGCCTGAGC
TCATACTGAAGT CCTACATCATAGGTCTATATCTTCAACCACACGGCTATGAAAAGGGTACGT

ACTACATGCATGECTGAAAATCCCCTTCAAAGCCTATGACATCTGTACTAATACCTCAAGTAA  TAATACTACT

| TATTATGTGTGATTCAGCTGIGAGCTAACTTGT r GACATATGTFGGTGGTT
TTTTCTTTGGGECATGGTAAATGT TGTCAATCACACTGCTTTGACGCTTACAACACTGATGATGG
GI' TGACATGCACACACACACACCACACACACACACACACACACACACACACACACACACACT
CTGCTGTGCTGCCTTGACACFCATGAT TCACTCTGTAAAGGCATCAGAATTAATTCCACATGATT
'TACACCGTGTAATGAATTTTGACAAAATACTTGNFTGTGGT TTTCACCCCFGGTCATTTGCAGC
AGTGAGT GGTTGAAGAAAAATNTTTCAATTI TGANGGCAGGAATNGT TN r TATI TFI TCAAA
AAACAAGTI TTAAAAATGNTACCTGGNAATTTTGGEENAAT TTCCAAAGCCGAAGT TTNGTINTC
CACAATNACANGNAAAGCNTTTTAAAANAATGCNCCCNFGGGT Fi gure 9F 18 Cct ober 2006




WO 03/ 060160 PCT/|B03/00112 66/169 SB23 18 October 2006
GAACTTTAACCT TTCCCGGGGAT CTTGATCACACT CGGAGAGATGACACATGGTTACTGTAAA
CATACAAGCHRAGABEABAC TACAATTCCTGCACACACACACACACACACACACACAC@.@Q@@,OO112
ACACACACACACACACACACACACACACT TATTGT GCAGCCT GCAGCGAT GCACAAAAT CA
GCACT GACCTTCACATAAAGACT CCAGGGGT GTGCTTTTATGTGCACT Tr AAAGTGTGTATATT
AAGGCT GCAT TGCATTAATAAGATGT TGT GTATATATATGTATGGAGAGAGAGAGAGAGAAA
‘GAGAGAGGGGGT GAATNAGAGGAATGT TTTCOGT CTGCCATTATTACNCCATGTNTGACNGCC
AGCCTGNCENTTTCTCTNTCTCTCTNANANCANCCAGGNNTTCTGCTCCCCTTi TTNI NCTNCA
NCAATNTGTNTNTCTNCNTNCCTNNANNCTNCCTNI | NTI Tr r | NTGGGAACTATNNCCACATT
CTNTNTGANNNGNNCT TCGTNTGCNNCCGNAT TNCGIIBIT TATNNATNCAT TNNTCCNTNCC
GGNNNTNCNTI TATTI NNCNNGCTNNCCTTTCAGANT TTGNNNGNN

lees %N%%w SB24

5 h A!ﬁ& bt
TAATGGAGOQ&FIGA\TGACT TGT TACT GT AGGT GCCAGGGAAAGAGAGAAAGACGCGAGTATGAT
GGGAAGAGAAACCT AGAGAGACACAGT AACACCAGAAAATGCT ACAGCAAAACT CATCCAT

GTC
TGACC

A yed A \‘ R AN
A@WWMMM@M&WW&T&CC
AT T GGAAGERAACAGA BN EEATTTCEEATUIRATAMANGATRIGIB A A THNGAA CERUITT
- CTCAGGAAGT AAGT GCAGCACT GACCCT CCAGCCCCACCCCAGACAGACAATGICAAATAAA

TTAACAT Td LA JAGCCECATAGACCAGACCAGT CTGGEGECTAGGAGCAACATCACCCTACTAG

CAAMWW@NTW@GB@W&WG

CTGTCCT W
ACATGCGCAACATGTTTCCTICC

TTCAACT GTCATGAGGT'I‘CTAGGATTTCTGTCAAGAACG'ITGTGTITGTGGTCCTG’I‘T’I‘AATACAAATCAA
TATAGTGATGGGCGGUGTGGTGGTTAGCAGTGTCGCCTTACAGAATGAAGGTICCCAGTTAAATCTTGAT
TTTCTAGTTTITATCTGGTACTCCTCTGACAGTCCAAAGACATGCACTCTGTGACCGTTGGTGAGAATAGT
TTTGTTTCATTGTCAGCTGGGTGGGATTGGCTCCAGCTCCCCCCGTGACTCTCATTGATGGATCGACATTT
CCAAAAATGATATAACATATGTATTGCAGCACT

SNPHAL-50:
CCCACC'ITGGGCGTCACGTTC’ITTATACTGCAGGGAGAAGAGGATGGAGAAGTI‘ATI’CTGGTCCAACACT
ACCCCATCCAGTGGGATCTGAATTTAGTTTTCTCCTITTACCACCAGGATAACGTGACTTGTACACTGAAG
ATATGTTAGTTCTAACTCCCATAACTGTACACACTGGCTGAAAAGGGCAATACTGCTGCATGCCAATCTA
CAACCTCACACCGCGCCAGAAAGAAAGAAAGTTTGTCACGATCACTGTTTITCTCTCCACACTGCCATTTC
ACGCTCAGCCTGTTTGCCAGCTGAGAGCTAAATGGAGCGATTTGTGAGAGAAAAACAGCTGAGTCCTTCC
CCGCCGGTCGACTTGCTGCAGGTGTGGGGAGGAATTTGCCTCTGGAATGTATTTTCTAATTAAGGATTAT
CAACAGCCCAGCGCCTGCTGAGAGCCCCAGTCTGGTTTTGGGCAATCAGGAAAGCCTCTCTCCATTTTAT
TCACTCCAAAAATATCTCAGTGTCACGCTCTCGCGTTCTCTACGGGATAGAGGTAGAGGTCTAGTTITACA
TCCTGCAGCTCAGACACTCGCAAATTCACAATTTGCTGCGTGTTGTTGTGCTGGTAGCTCAGAGTCTGACC
TTGGAGGAGAGTTGGTTGGCTGATGTTTGGTTCATAAGTGCAGTGTGTGAAATCTGACTT

SNPHAL-53:
TATATTATGGGACATCCTGTGTGAATCAATCAATCATCAATCAATTTGTACTGCCACAAATCTGCACAAC
TTTTGTGGGGCACAAAGTCAGCTGCCGCTAAACATCTGTAACACCAAAGGCAGCTGCCTCCAAACTGTGT
GGCATCAAAGCCAACTACCGTTACATGTCAGTGTCACTITCTGTTGACACCAGAAGTACGAGCTACCGCT
GCCACGATTTGAGTTTGCCCITACTAGTAAAACGAACGTAGCAGCCTGAGCTGCCATTGACTTCAACGTT
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GGGEEENGTACCAACGENGNGENCCI T SB26 18 October 2006
ATCTI TI TTATATTTGAGTCAAATTTCTGCAATGT CAGGTTTCTGAGGAAATGCGGTATACAAG
TTTCAGGGONUAGHNEEHGACT AAAT ACAGAGAGGGGAT GCAAGT GTGAAGEGGAAGHM T i3 00112
ATATTTACCACAGGCAATATTATCAGCAATTGTGCTGTATGTAGTCACACATTTTCTCAACACA
CACACACACACACACACACACACACACAC, | CACTGCGCTCAAACACCATATATTCAAATCTG
TCATGTGCCAATTCTTGITTCTATGCTATGITTTCATCCGIGTCTGTGCATCTGTATAAAGCACT
TTGTAACACTAGI TAACAAAAAGCGATCTGTAGATAAATCTGCCTTGACCCACTTTGITI TGCT
ATTTTCATTTACACT GTGCAAGT GGAAGCAT GGTGGAGCACGCAGGAGT GTATCAATATCAGG Fi gure 9G
18 October 2006 WO 03/060160 PCT/1B03/00112 67/169
ACAAAT@AAT@AATGAAA@A@I’ TGTAGGGT Cﬁﬂé\mcr GGTAACANGTCTAATT
GAATCTGT &) 041‘5@ %am jEesy & f (CAT Wi‘ R AT CCALA v'e-f' CEOTATIEARTICACTG

A [ TCY GATGTTAAATTGTACAATGTCT
t LA AR
TGTNCTCTE .a e AATACHER T AR Haa? ATGPITGCGTCGG

CATGTGCAGGTTAATGAAA TT T SB2 ,
NCAGNANCNACNCNNCNCGGNNCCCGGGGACNGCT CTTNAAGACACANNNNAGAATNNCAG
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ACTCTCAAGTAGRATICNOOT (e FOAT e%"i’w }‘“«'-’e‘e? ‘f‘.’ué 3 COLG ‘J% COAAG
CCGCTGACGCGCCCTGACGEECT TGT TTGCTr CCCGGCATTCGNT TACAGACAAGCTGTGACC

GGT TCCCGCGAAGCT GCATGT GT TCAAAAGGT TTTCACCCGNNT TCACCNAAACCCNCGAAAN

eeeggf_“ GANACNCCNT SB28
TCAGT TCAGESAG R b TR AU RSN AP e Tl daaaT

GT GGT CACEFCXBRAFFEAETAMITCOALAE Mmﬂ'ﬁbﬂ&'ﬁﬁé}ﬁ@ CEbfCTG

CACACACA . _ Y EEAGAATG
CACTI"rT * -

AAGTTCACTTI‘GGACTGCAGAGAAGAGAGAATITCATI‘TACAGTGCAGCAT'ITAACAATI‘AATGCAAAAT
ATAACTAGAAACACATGTTGACCGTTA

SNPHAL-70:
ATTACTATTTCTCTTTGTAACAAATACAGAAGTGTTCAATTAGTCACACATACATAACTGAAGAAATACT
ATAAACTTTGCAAAGACAGTATATATIGCAGTATAGAACACTCAAAACAGCAACACACACAAGTATTTA
AAAGTGAAATCTTATTCAATAAAAGACACCAAAGAAATATATTTAAATTATCAATGTTIGTTACTGTTGTA
CAGAAAACCCTACATACTGCACTACAGAACAGGCATTTTCAGCAGTTGCTGGAAGCTCTATTTGCATTTT
GTCACCAGAGCACAATGAATCCTGGGATCACTGCTGTAGTGGTAAAAACTATCATTTTCGAGCAGCTCTC
CCACGCTGTTATTAAAAAGGTGGATGAACTTCAGTCACCCATATACGAGACTATATATAGACTAGGAGA
GCTAGAGACAACTGGAAATCTAATCATATAGACCAATACATTAGCATTTITATTACTATTATCCTTATTGTA
TATATGTACTGGCGTGGGATAAAACAATAGTAGAATGTAACTAAGTACATTTACTCAATTACTGTITACA
AATTTGAGGGACTACATTACTTYGAGTGTTGCAATTTCTTTTTACTTGATACA

SNPHAL-T3: ’
AAATGGCACCAAACGGTGTGTGACCGGGCTGTGTGCATTCGTGATTATTTTCGTCAAGTGGTTTGGACGG
TGACCTTGTGTCCGCAGTGTTGTGCAGCCACGGGCGTTITAATGTCTCTAATGTGGCGAGCAGCTGCAGT
CTGAGGCAGCACGGTGCGTCTGCACATGAGTGATTGACATGTCAGACAAGCAGCGTGACTGAAGCGTGT
GTGACCTITCGAGTIGCTTCAACCGCTTTGTCTCGACTTTTGCTCCAGATCTATCTGTGCATIGATCGATCT

_ GGATCAAACGAACTCACTGCTCT’ITCTCTGCAGTCCACTGATAAGTTTACCACCT GCTCAAGTGTGCTTGT
GCATTTAGT
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TCCOGCTCTGGT TGGNGACT TACACACCT! TOCACACACCOCAAACCOCOGGCCAGAQR@Idibber 2006
COGTANCCAAACATGGGTATCTTCATTAAG SB29

TCAGT T CAGHEACANNGRCACTGGCT T TTACAGT TTTACGT GT GGT TTAAGTGT TGT G AL uon 1
GTGGTCACTGGCAT T T1CTAATTCACATTAAAGAAAATAAAAAAAGTTTTTTTTGTA
TGAAGAAAACTTCCTATAAAT AACAT TTCAGACCCT AT TCCAGGACT CACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACTTI TGATTAATGCTGT GATGCATCAGAGGT TACTTACTTCTAACTCF ACTCAAGGTAAGAT
TGAAGTAAACAACCTCTTATTTGTTTTTGT TTCATTATTCAAGCTGTTCOCTATTTTCCOCAGAT
AAAAT CGATTAAAAAAAGCAAAAGGACT CAAGGCT GCCGAGCT CTTTCTGGGAAAATCAGTC
AGTGTTTCOGT TCAGT GGGAAGT CAGAGAAAT CAAASI/CBT TCAGCAACAGAGAAT GOCCT
TTATAATCORMIRGTTCOT TOCT GTTAT IOl CACT TGART TCGACTTCTCTCTCTCTCT T TOSC

T A Se AGH swa-“h'u«mwe EPCACACTEIFAMACTG
CCCEﬁT AT vm Whiﬁrﬁ 'I'ATCA ] TGA TGATA‘I‘GTCAGGAA
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TATCA RGN AGARIAG CCTCAA
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o GFCFACAAWW YOS AIAR AN T CONRATAS

TGCCGTACGEER ‘\v A hﬁ? V"‘C’L\%’ n imv (3L Tf
AAGTTATA Aiei ‘zlt E’é? ?‘w \ﬁi ] ‘é L GEST T
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TACAATATACAAAATATGCTCT TTGCGGGCGGGAAATNGT TGTTNAAAGCTGTGITTGATCCC

jeceenl NCCCAGCT CGAATTCNT AATCATGGG\I SB31

pasEE Y
o -
TAATTTGT @@K@éﬁ%ﬁi ' 7 d EAGEERIEACAATCGTGAC
GAGCACCAGGGCAATAGGAGCAATATCTI‘AGAAACCAGCAACACAAAGAGGCTCATAAGAGATCCCAA
TCTATCAAGCAGACAGCGGAGAGTATGCACGTGTTTGCATTTGTGTGTCTTTACCT

SNPHAL-113:
CTTGACAATGCATCACATATAATATAAACTAATGAAAAGCTCAGGGCTCCACACTAACTTTICCCATTAG
TAGCACTGGTGCTGCCTACTGAAAATTTTAGGAGCCCCAGCATAACATITAGAGCACTGCGTATTGTAAA
TTGACATGTAGATAATACACATTACATGGTATTTTGCCATCAAATCTGAGCAGCATCAGTGTGGCTGCAC
CACGTGTCTGAAAAAGACATTCGATTTCTAGTCTTGCAAGGTGCGTTCCAAGGAAATCCCTGGAGTAACA
AGGCAACCAAAAACATTTCAACACCCAAGAACCTCATCACTCATTTGATGGTTATGACAAGTTTTCAATG
CAAGCTAAAATTTAAGCAACTCACCAACTGCATTTATACAAAATGTAAAAAAAGTTTCTTGTCATAATAT
GATAGATTCGTATCGCACAATAATGTGAAAAACATCTTGATATAATAATAAAGTGTTCACATTACAACAG
GATACTCATCTGTTITICTITITCTGGCATGGCAGCAACATGCTCCTGCACAGTTCAGTACATGTGCTTIC
CTAGAAATAGTTCACAGAAATAACTTITGTITTAAAAGGAAGGGGTCATAAAGTAGTGCGTCAAGGTTTTY

" ATAGGTTTATCAAATGAAGACATCAAATAACAGTATAAGATTATTACTATCATTACAGCACAACAACATA
CCCCTCCTTCTCCTCCCTTCAGAGCACATCCCTCTGAACCAACTCCTCTCTCCTGGTAAAGGTTITGCAGAC
GGGACGACACATTTAGATTCGGTAT

SNPHAL-132:
GGCCAGGGCTAGACAATCAAGCATTCTCTGCAACAAGGAGGACTTTCAGTTAGCACATTAATCCAGATGT
TCTTGGATTAAATTGATTTGGGTTGCAAGTAAAGACTTTAGACGTTTTGGTCATTTTAGTCTCGACTAATT
CCAAGAAACAAGAAATTTITAGTCAAAGCCAAAAATTTAGATTTTTGGCAAACTTCAGCAAACTGCTTTCC
AATTAGATTAGAAAAAACATTGGCAAACCCAGTGCGATTGAATTACTGGAATGAAAGTCAATCACAGAG
TAAATAACAAAAACAATCAGAGAGTACGTTGAACTAAAGCCCGGTCATGAATCCTATTITTATAATGTCT
TTGTCAGGTCTGTGCCAAGAGGTTGTIGATTICATTCTATAGTTGTGTAGGTTTGTIGGTGGTAAGTGTTG
AACTAGATTGTGTTACACAATAAGCAGTAGGCAGATAGTCGAGCTGAGACAATTAACACATATGTTAAA
GTTAATAACGGCGTAAAGCATCGTGATGTGTCGAGCTGCTGTCAGACATTTICTTACCCGTTTCTGCAAAT
GAGCAAGAAGACATCATGGTCATAGCT

Figure 7C
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CCTCCOCAAAGCACAGT GATTAAAACCCACT AGAGAAACT GAGACAT ACCCAGAGCGEETGiober 2006
AGTCAGGCTCTATTTACACCCAGT GGATTACTT AAGTGOGTGOGT GTGTGTGTGTGTGTGTGIG
TGTGTGTGR, GTGTGTGNGOGCNCATATGT GTNTGCNT GCTTGOGTGT
CTGGCNCTGNAAEi B%AWG\IGCCCTCTCCACCATGTCGCAGCTGTCATCCAATCA @g’"m
 CAAAGAGCTAATCACAT GACCCCAGAGT AGAGT TGGCOGT GTCACTCGATGOCGNCTGTATTT
GTGTTGCTATTGOCANGACAT GGGT ATGCANACACAT AAMMAGNGAGACGTTCTCA SB33
TAGTATGTAGCAT CTGAAT TAGT GCTCACT CACACACACACACACACACACACACACACACAC
ACACACACACT CGT AATGCTGAACTNGGGT CCAT CGCTGOOCT TCATGGT GCATTGCAT TGCA
GAGAGGAAGGGAGGTGTGTATTTGTGTGTGTGTGTGT GTGTGTGTGTGTGTGTGTGTGTGTGT
ANACAGT GCOCT CATAAAT AATTTCACT CNATATTGEH/TET AAACGAT AGCATCOCACGGNTG

GCCCGCCCE@HSTG@AACT CGNCCATAAATGATACT GI CAGGGCT AATACACGGCT TCCATT TAA

W C
AAGAGCT m&mmﬁ@ﬁﬁﬁ@ﬂﬁ@%ﬁmﬁﬁﬁﬁ%cmm
- ACTGCGTGRERAG 15, S T3

TGCATI TCCT GT AC'I GT CT CT AATGCAGAATGT GGTGGT. AGGGGAAGT CT. AAATGATTA
ATGATTGC(SNEH?G?FEEGT CT GI'CTGCCAAGGCTGCAGCTATAACCAGIGTCATTCTCTCTTACTG

X N *%Qﬂ GEIAC TEAATE. CICARCHAETT.
%?A@C_:l[ b TITWG AAAATCAGTACAAGAAGCTAAATCTFFAAAACACGA(%A
CTCTTACTGES AR ék‘iéfﬁ L AAGIIOMAROAATAL

. AAGHACEEIBLADERAEAIAT TEDAACACCT
GTATTGGA K %&@WA&W@M@%@A@G
: STGTGTGTGTGTGTGTGTGTGTGTGTGTG Fi gure 91
18 October 2006 WO 03/060160 PCT/1B03/ 00112 69/ 169
TGT GT GGNBEPERFIECAT GCTCATATGACCCATACAT CCCAATCCTCACAGGAATTCATGAAG
AATTGT TGECACHUICCOSANATATRGART GITE TG TAGCAECGGIAGETACEATGB SB36
ATTCTGTAGTTCERAPGATEHHAXTCTGAT TCECECACTCHCASTRATTITAAKRTOATGCA
CACACACAGABT SGTRACIMIATCTAGTIT GACCLET A AT CP TG AN AAGATTEACC
ATGTCACATGACCTTAAAATATTGTGGGAGCGAGTCAGCTGCAATCAGA
CCGTGCAGTTGTTCTCCTTCAGCTGCAGAACCTGGGAACCACAGTCTAT
GGAACCAGCCCTGTGACAACATAACTTTGTCCTGATTGGCTGAACACAT
GAAGAATCTTACGTTATATTCTTACACATTCAGAACAACTACCTGCTGCC
TATTTTICTCCAAAGAGGATGAGATGTCTTTAATCTCTACCTGACAATTT
TCTATTTACACTTTACAGTTTGAATTTTCAGTCGTTAAAACAGTTTTGTTC
AGGAGATTGTTCGTGTGA

SNPHAL-2:

AAACATTCCAGCATCCACTTTITCTGTCCCAATTATGG TCAAAGGCGTGAGAGGAGAAAGTTGAACTCCT
CTCGCCAAACTCCATCTGGAGGCGCTGTGGCBGCACGATCCGCCAAGTECCTEGCGGGGCTCACTAGE
ATTCTGCTCTTGAAAATAATGAACATTCAGTTTTGCCATCTACCGCATATCCTGCCATCTTGTGAATTAA
GGGAGGGAAGAGGGAGTGATGGACAGACAGAGGAAGAGACGGAGGTGAAACAGTGGAGGCAAAGAA
AGTTGGACAGAAAGTTCATTTTCATCTGAACAGACAGGATTTTGTAGCAATTATTGAAATTTGTCAAAAA
TGACAAATATATGTGGAAAGACAGAAACTCTCATAGCTCGATAGACAGAACAGGTGACAAATGAGAAAT
GAACATAAAGCACATTAGCATGGTGTTGTGTTGCCATGTGTTCCGATCAGGATCCACGTTTITITTCATC
AAACGATAAAGGTGATCACTTTGAATTCATTTGCAGTGACTCCTTCCCTCTAAAAGAACAAGTGGACCAA
CA

SNPHAL-3:
CCGAGGGBCTAGTGCTITATACCCTTCGGATTTTTCAGATCCTCACTTCCAACGGAGGGGTACCCAGAATT
CCTTTCAAATCACCAGCAAACTGGGAGAGAGACCCACAAATGTAGTATTTTCTCCATGAATAAGATAAAA
AAATTATGAGTATTATGGTCACCTTTTTCTCAACAACCTTAAAGAACAAGATTGCGAGCGCGCTAGCATG
CTAGGGATCTTTITTCTGCATGATATICCTGTATTTTCACATAATGTCATGTCGCATCCCCCTTGAAGGG
CTGTCCCAATI‘CGTAGGGAAATGTTFCAACCACTACCCCTTGTGACTCCG'ITTCAAGGGGCAGGATAAC
CCTCAAAAACAAGGGGTGAAATGAGATT
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- GOCTAGATAGT TAGACGGGGAGACAAGCAGGGT GTTAGAGGGAGCAGAAAGGAG  SBRFOctober 2006
GCACTGCTTTTTTAACACT GGT T TATAGOCT GCAGGAACCAT GACNTNCCCAGATGTCTGTCTG
TGT AT O A (3CACCANGCACACACACACACACACACACACACACACACAR i 0011
ACACACATCT T AGT GAAACACCTAGT GAATTTATGT TCACCCTGTTCTCACTTCCT
TCTCTTCCAACAGT TCAGGGCT TATTTCTTTCACCTCCTGGGAGT GT GGCAAT GGAGTAAAAG
AAAAGT GAGAGGAAGAAACAGGGAGT TGAAGGGAAAGT GAGAACGACTTGAAGGTGTCCTG
AGAGOGCTTTTGC! " | TATGGAAAACGCT GOGGCTAATCCT CTGAGT GTCACT GOGOCCTCCGC
ATCCTAAATAAGAACCT TTGT GCACGGT AAGTACAGACACAT CTCAATACGT GACTATCTCAG
COCCCCCOCCOCCCCTTCCOGT TGCT CACGCAGCCT TGGAAAAACAAAAAAACACT AACAATC
AACTGCATGAGCTTTGC SB38 55/169

 CTGCTGT GAGHBAGAGCCT TATTACCACACACT CCTCTCTTACTATAACACCGT GCT GCCTACA

5 Hywres
COTTCAAGTABIOGTAR AR EANORGT E8 AT BTG CGGC
ACAGCAGCEAENTALTTBASCACATARGCERATATEAT G CANCTGUN CRARATTACA TCATA GRAEIRCAGATEGTG

TTATGT GO FATAT SR T G T AARANGACT ACT B AT ST ST T ABRETABTCPETCC
CTGGTCACHFAREFFRANACARLTAT TSRAETMCATAA

GAGAGGT TGCAGT CGT GCTACAAGGGT GAGGGCACACT GGACCT GGCCTGGCT CAAAGT CAA
AGATAT T CEPHAGAECAGT GOGGT GAGTACTACTAAAAT ACACACAGACACACACACACACA

TATTTACTH

4 A ; T ¢ Y TG
Wm@ﬁmwwmﬁﬁﬂfﬂﬁ@m&&ﬁf@hmm
SITMIBCEGHABAGGT GAGTATCTCT GAGGGAAAAT CAGNTTGT GAAA

GCTCTCCCACATGITACr GT AATGCT TGTGTGCACTGTGGGAGGCCPTCATGAACACTATA  TTC SB40
ATCTTGA! ":' AACGATTGCCTGTAATTCAGGTCTGTGT TATAAATGAACCAAACATGCC

" ; ' m@em&mm AGRTATCAAAGA
WA@WM@TGW@N@QWCA

GGAA
"l GTCG
GGGCA

G cﬁw&a&eﬁ&c@ct ober

2006 CTGAGAGGTCC '

SNPHAL-77.
TATCGTTTICATCAAAGTTTTCATTCAGGATTTCTTTCTCATAATCAATATGACTCAATAATTACAAACTAT
AAGAACTATTTCCAGCGTGATGCTACTTAAATACGGCGAATTGATCCAATGCAGAGGCEGCGGGATTTAG
AGATGTCAAAAATACACCTCAGTTTTCCAAAGAAATGATTGATTACACCGTGGACTAATGTCACGCTTAA
TAGCAACAATAATAATGGTCTCATTCTAAATACACATAATTGTGTACTGTGAGCETATGCAGGTITATTIT
TATTCCTATGTTTGACAG'ITFCACCATA'I’I’CTATACAAAGATGCATCAATCTTATTTIT!"CAGATCTGA'!TC
TAATACCTGAATTTGGAACACTACCTATACCAGT

SNPHAL-81:
ACTTCCTCATGGCTATTTTGACAGGCTCTATAAATAAAGTTACGAAAGTTATTAAGCAACATTGTTACAGT
TAATTCTGCTICTATCCTGGAGGAGGAGGAGCAGCAGGAGGAGGAGCAGGAGGAGAGCATCATTAAG
TTAAGTATGCGTGAGGAAGTGAGAGCAGGGGAAATACAGATCACTTCATCGCCACACCACTGATGGAA
AGTCCAATGTGTCAGTAGTAACAATCTCGGTGTTGTCTATTTGTCCTCACAGCCAATCAAAGGGCATTT
GTGCTTTTATGTGTGTGTGTATATATGTGACACCTTTGTTTTGTCTEGTGTGTAACTTCACCCACCGTAAA
TAACTGACCTGGTGGATGGGATGGTGGACAGCCTCATTAAGGACAATCCCAAGAGCATCAATTGATGGE
CTGACAGGTGGAGTCGTGGGTTCAGCAAATGTCAAAATG

SNPHAL-82:
CTGTGGCGCTCTCTCTCTCTCTCTCCTCGCTGTGCTCCAGCTGACTACAAACACAGATTCAGTGGGAGA
CAGTTCGATGCCCGTCGTCCATCTTCACTGGCAGCGTCTCCTCTCCGTGGTTCACCCAGGGAGCGECCH
TCCACCGGGGATCCACCGAGCTAAATAACCCACCGGACCCAGATACCTTATCGGAGTGTGAAGAAATAT
TTTITTGTTTATAAATCTTCTGGATTAGAATGTTTTATTTCGTAAGATATGATGGAAAACCCATGTCCGATT

~ Figure 7E




WD 03/060160 PCT/I1B03/00112 70/169 SB41 18 October 2006
TAAAGCTCTCTGGT GGAACTATAACAGCATACCCT TCCTCCAATACACACACATACACACACA
CACACACAGABASHEA! CACACACACACACACACACACACACACACACACACACAC@@E@,
CACATCT CAATACACAgdC\ACATAAGATTCAATTCAATAAAGATGAATGGAACT TCGTAT Gg\fouuz
ACCTTGTAGTATTAATACCT CAGAGT GAACAGT TCCTATGAAAACT GCAGACACT GGAGAAA
GATGTTGCTGCTGATTTGTI TTTATTTTATTTAAACACCACAAACCAAATTCCATTCTCCACCCC
AATAATTGTATTTGGGT GGAGCAATAAAT CTCAGAAT CTGAAAACCT TGAAACAGAAAAACC

AAAGCAATCTGAATGCGATGGATTTCACTTTGIGIGIGTITTTI 71 TTTTGTAACT GGATGAACGG
ATGGTAGAGTTTTAAAAATGATAGCTATACCT TCT TTGGAGAGGCGTAAGATGT GCTCTCCCA
GCTCCTGGAA SB42 . ¥ 56/169 ‘

AGTCACGGTTATTCTCAA(:I [CTCTTTTCTCTTTTCACT GAGATTGGGGT TGCACACAAACACA
TTGCAACA@NUT@WEAGGT CACATCAATTCATATGCGCACCT TTPCTAGGGT CAGGGT TACAC

AR A ‘-1. A CYA COAN £ M A ANAAT(CCA AGTGTTT
ACACACATA f:v A e@ B gﬂ‘ﬁ\ ‘ vxét’r CACATS f; & “ Au:u A\.A\:*
CTACCAAT A ”'ﬁ '-.?’ cﬂﬂw m\# v'hx'fa’r ; v 'thz m m‘* CAGTTA
TATTTCAGTM&W@&A@%T CACABAL PR o ASHAFACGCTCOACCTATATGE
TGTr TTAMWWT@W@@W@WW&GTGATC

CATTTTA

e 2 TTCAC

TTCTTGAT CTCAT
CACACACA ACRAACATATG
' i . ATGTCAC
CACACACA@A@QMGQMA@@WM ﬁWDAﬂIWWACCA
Aj \HGAK AAICAAAGTTATCAAGCGT

: CTAC

TAR & TGGTGT
CAGGAGACARAGT CT AAGCGOCAGACACA LT G T Gt A =T %ﬁ
GAGGCTGOCT COCTGCT T TGRCTGACT GCTCTCACT CTCTCTGATTGACCACT CCATTAAAACT

CAATACCACAG'ITGCAATGCTTTCTTTI‘GTGTCI-\AA'ITAATTATCTACTTAACTGAGCTGCAATTITCTIT
GCAGCATTAACAGGTTGTTAGCTGAGATATATAAAACAAATATGGCATGAGATGAAAAATACTATCCACA
GGTAGACTGCAGTACCATGAAGTCATGGAGGAAGACAACTTGCCATCTAGATGAGTTTCAAGTTATACA
ACTTGATAAACACACATGATTCACCTTTATAGTGGAGTCTCCATCTGTCGT

SNPHAL-104: .

GCGGGATGCAGGAACTCCACAAGCTGTTGCCGGCAACTGCAGGTGCGAGTCACTCTCAGCTTATTTGT
ATTTGCCGGATCAGCCATATTACCAATAACATGTATGAAATGTTCAAGAAATAAAATGGGCAAAGTGTGA
AATCCTTGTGGTACATCTTGGATTACTTTTTCTGTTITTGTATTATTTITAAGCTTTTTAATTGTGACAAAT
CATTAGTTGTGTAGGGGACAATCAAGAATATTTTCCCTTTATATTTGTITTTAGTAATTGTACAAAATCCT
GTATAATCTTCGTTGTTTAAAAAATTCATTTATGTTTAATTCTTCTAGACGTGTTTGTTCATATTGACACCT
ACACTGCTCGAAACTGGAGTGTCACGGTTCTTGGAGCAAAACAGAAACTGGAGGTCAGTETTTATTATGT
TGATCTCACGTCTGTCAGTTAATCTAATGTGAACAATACTGACATTTAAAGCTTAATAATAATGACTTACT
GTTTTTAAACAGATATGACAAACGTGAGGACATGAATCCCTCAAACCCTGAAATCAAGATGTACTCTCAT
CTGCTAATGGAGGCTGATGTTACCAAAATACATCTACTCCAGGACACTCACCAGCCTCT

SNPHAL-117:
ATGAATATAAATAGTTATCCGTGTTAATAACCTAAGAGCAAGTTGGCAAACAGCGTGATTTGBCAGCTGT
CCATCTGTCTCTGGGTCTCAAGGAAAGGCTGCTTGTGTAAGAGCAGAGAGATAAACATGCTGCAATAG
AGCATCTTTCAAATGACTGAACATAAACACTGGAATAGTATTAAATGTAAAATTGATAAATCAAATGTCAG
AAATGAAAAGTCTCAAATCCTTGTAACTCATGGGAGAAGAGACAAATGTGGATTTTGACTATGACCTTGA
ATCAGTGAGACGGTTGGTCATGATTAGATT TACAATGACAAAGCACTTTGTCGTCCCTGGAGCTTGATC
ATGGAGTACATGCCATTAGGAGTTATGGATATTGTATGTTAGGCAGTTACATAAAATTAATTGAGATTAA
TCACCTGCAATTTAAACGCTACAGCTGGTTAAAAATAGGTAGCTGCTGTCCATGTACAGTATGAGACAC
TTGTGTTCAATGTCTCTATATAATCTACCTACTAATTCCACAAACGTCTGTATTTCCATGTGTCTTTATG
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CGGTGGCCATr TTATI TGACATTTTGCAAATTATGTTTTTATGT TAGTACT TCAACT GTRR463r 2006
TGTGTGTGTATTAATGTATTAACACACACACAGACACACACACACACACACACACACACACA
CACAGACAGHBTIaAGTEACCTTTAGT AAT GACCAGGCT GAAGAGT CCAT GAGGT CGAGEATAY3/00112
TCTGTCCTTCAGGCT GATACAAGACGAACAGCAGGAGGACGAGT CAGATGCTGCCATNT TNA
TTCAAACACACACN SB46

CAGATATTGCCCCCTGTGT GTTGTGATTGTAAAAAGGCAACT GCTTGCTAATGTTCACTATATC
CACAGTGTTTCCAGTTTGTTTTGOCGOCCT CCAGT GGCCAAAAAAGT TATTAATGTTGTTGTAA Fi gure 9K
18 Cctober 2006 WD 03/ 060160 PCT/1B03/00112 71/ 169
CTAAAGAGCTTGAACCTAGTATTATTTGTGT AAAGACAACCT GTTACAACATATATAGCACAA
TGTGTATAGCATGT GCAGTAATAGCCACT GTGACT GATTGACT GT GTGTGT GTGTGT GTGTGT

GTGT TATGENPREGESGCAGT ACT GCAT CTGGACT GACGOGCT GT GT GCGLT GCT GAGLAGAG

AGATGGGCA ; ; V- gg""n FEELA \' \.u‘ P "t’ '7.'“ -@iV’ L' AGAAACCTA
CGOCTCCT A "a "ﬂm“s“z{*" 3 ﬁa“” : "’}5?-;""5”‘--- §§?" AR ...713'3 GAGTTG
TAGCTCGTA w? 1 C oA e' Sréadeie fr;ﬂ* SA “l- "J' BGGAAGCATCCG

AATTCGAG(EITmmm ik y T AT CCCTGGCT

A AHALANE
CCTGCCT T CACCT

ATGTGTGTGTGTGTGTGTGTGTGTGT GTGT GT GCCTCCCCCCTCCTCCTGCTNCTGTGTGTCGG
CATGCGG\I&N%N@Z&GCACT GTAATCAAACTATCACT GCGCAGGEEGAATAGCGCTCTCTTC

AAGCC{;CT e CCX ‘ N AARON 5,. & R‘J_; NGO @&.‘ AR

uﬁ%‘&. 'h &?:@;@.%@é’ﬁ. 6 . A GTCATC TCAW c%
COTTCTCA R e e T I RS ohasachATT l AR TECACATCTCAMTAAT
@GA@ATGMMWWWWXWAWAC@A&
TGAGAAAA P@fq’@pﬂ AT C AV OAE TSGR ACTINAAALRARTATTAA
CACAGTCT @3 AR AN AT A MRS CACAT A CACRPATACAEH A AREABSSACAGA

ACAGACA CACAGACACACAGACACACAACACACACACAA
CACACACACACACACACACACACACACACACCTGAATEECCCAGAAACAGTNGEECTECAG
GGCAATTCSNP\W@A@ATGACTAAAACCTGTTAAGTTTCCACTACACATH CTGTTGTCCTA%@'?CCCTC
kﬁgﬁ%%GC%AﬁCTGTCGTC T1C, GCCCA C T$ CTAGg%m
TTAGCAAA AL RERCAE @Aﬁé@@@@&é@%& é‘é%%’é%%eé@@f&%‘%? TATAGA
AT CCT CAT TAAMITIBCALXSHTAATAA A A CGACTAGAIANTGACGT -
GTTFTATATTTTCAGAGACTAAACGAGGAGAGAGCGGAGAGAAAGAAACTCAGGATGCAGCAGTGGAG
ACAGAAACAGGAAGAAGGTACAAATGATTCAGGGTTTTITGAGAAGATGTAGATGAAATGACAATAATA

AAGGAGGATAAGGGGAACATAATCAACATTGAAACATCCCTGACATTATT TAATAACAAATTIGTAAATA
AATTCAATTAAATATTGAT

SNPHAL-135:
TGTTGCTCTTGTTTTCCCAAAATATATTCT TATATTCGATGCCCACATTGTGTCTAGAAAATGAACTGCAG
CAAATACTGAGGAGTTTTTAGCCTTTATCCCAAACCCCTAAACACTAATGTGTCCTATTTTACATCCTCC
GTTCTACTTGGCAGGAGATTTTGGCAGTAAAACCAGTTTTTCTGTTAAATATTGAAACTATCAGCTTTTG
GCTGTECTGGTGTCAGCTAAGACAGTCCCTTGGCGAAATAATAAGGAAGAGATGGACAAACTTCCTCC
TGCTAAAGTTCACAGACACAGTTTTAATGAGGGTGCATAAAGTGTAAATGTAATCACTTTAAACTCGAGC
" TGGTTGGTTTGGACTTCACTTCTGTGTCGTGCTTTTTATAACAACTGCAAAAGGACAACACAGAAGATAT
TGGTTAAAGTAAAAGTTTCAGTCTGTCATAACTAATTTACCTGACGACTGAGTTTACATTTTCTACAATTT
GACAGGTGTGTTTAACAAACTTATAGCAGTTCAACTTTAGTTAGAGCTGTAAGAGAAGGTGCAATGATAA
GTTCAACTAACAAGAATAAGTCAATGGACTCTTTTTGAATAACCTAAGCATCTAAAGTGAACTCGAGTAA
ACTCTCCCTCTTACTTTAGATCCCCAGGTTATTCCAATGAT

SNPHAL-137:
TCCTGCTTCTCAGTTGCTTCATTCATAACACATCCTTGACAATTTTAGGATGGTAATCTATGTGTCGCTT
GTGTTCAGGGAAGTAGGTTGTCTGATAACGGCTGCGTTATGTTCCAGACTAACCCATAATGGTCTCTCT
TCGACTTTCCCTACTGCAGAGCCAGGTATACAGGAGCCAGCCTGACTTAGTGTCAGCTGTCTATGACA
CCACAGCCTCCACTCTGGCTGTGGACTACTCCTATGCACAGTACCCAAACCAAACTGATGCCACACAG
AACTACAGCCAGTACCTCTATCCTTCTGAGTACACTGCAGACAGCACATGGATCAGCCCTGAGCAACGT
AAGGAGAACATTCTCACGCTCTCAGCCTTTTTAAGCTTAACCAATCTCTAAATGTTAACAGGATCTTTAT
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CATGGOCAAAT GGAAGGACT CAGCT TCAT TTAGT CATGGT CAAGCAAGOCACAT AAGTTRIGEGber 2006
CAACGT GTGATAAAGCGAAAGAACGT CAGCT TGGCCCT TCGT GTCCACT TGTCAACACAAACA

AGT CT GGGARG#AGTIE] TCAAACGT TGAAGGAGCT AGCT AAAAAGCT ACT TAGCAAGeAKR3/00112
CTAACCT TOGCTAGCT GAGCATTTATAAAAGT AGCACACT GAAATGGCTGOGT TCAAGGATCC - COGGGTAC
SB50 TGTAGATGTAACGTTGTCCTTACAGCGT GGTTTAGACT GATTTCTACAAAGAATTTGCAGCTTC
AACCACCGCCATCAACCCAT CTCCAATTTGTGTGT TGTATCGTAT CTGTCATGCAGCAATACTT
CCACGCCGGT GGT GTGGGCCT GAAGAAAACCT TCTTGGAAAAGAGT CCAGACTTGCAGTCTCT
GOGCTACGGCT TGTCTCTGTACACCCAGGOCACAGACAAGCT CATCAGGAAGT TTGTCCTCTC
ACAGAGOGCT CAGGGT GOGACT TCAAACAGCAACAACACACACACACACACACACACACACA
CACACACACACACACACACACACACACTGTCACACA‘EBZM%TTCAAATGATTTCACACAAAA
TGTTTCACTRASTAICOAAMBACAT CAABEED) ABGAACCCITTSRICASCRACCCC
AATGGGAT WPT@?P?&@@@W@?‘FW@?TWWCTGC
ACAGTGAA TACCAAGCAGATTCAAAA  SB51
CTATCTGTGTCCFGCCATAACTTTATCAACACTTAAATCAGAGCTTTAATCI TATCTGACCCCC

COCCOCCCAT CGT CTGTGT CTGCTAGGT CAGCT GACT TCCTGCTCAGAGACTGGCTCACTTCCT — Fi gure 9L
18 Cct oberpi2@Q&: WO 03/ 060160 PCT/ | B03/ 00112 72/ 169

- GGCTGOGT GATTRTARICCTAATT ASUIBE NP GT SATCATTS DT T T T TAANTT BARGRTATOATCA
TGATCTGA ) AGA
GTGITTTA 11 : MGETTI
CACACACA W@T@Wﬁﬁﬁfﬁ@ﬁﬁ%ﬂ%
- TGTGATTA? ACTPATIARSCADINERCTAA

GTAGGAAT GAGCAGCCCGT GACATGGGT TAATTTACTGGACCTAGGAAGGT TCATTGT TTCCT
GTCATTCCSRAMEHEAT CGCACT GACCT TTACCGCCCT GT CCT GCGCTGI GCGTGT GTACACAT

SAGGTTARBTTIGEATATECREAAACAG

oy WW YSRPACGTTICGASTTIONACPATAACOCCA

TARRARAGATTCTTTCCATCAGATGACAAAACAGATCTGATTGCTATATCGTTAAGAAAAAGT
ACAAAGTTTGATCGAAAACAAAAATGACCACACATATACAGACAGAAGAAATACTTTGCACACTTGCCTG
GGCGACAAAGATAATACTGATGTGTATTETTGACAAAAAAAAGAAAAGCGAGGGGGAGAAAGTCAAACT
TTTAAGTCCTCAGGCTTCTTGTAAACTGCAATTTGAATGTAATGCTTAACAG

SNPHAL-118:
TCCTCTACATTAGCGGTCGAAGACGCCGCTTCAGAAGGAGCAGBATCCGAGCTGTGAGCGGTTATCTC
TGTAAAAACAGATGTACAGGTCTCTGTGACCTGCTCGATCTCTTCCTGTGATICTGGETTTTAGGTTGGA
GAAGAACCATTCTGGATCTTAAATTTAAACGGTGCTCTGATCTAGGAAGGTCTCTEGCCTCAGGTGTTAA
ATCAGGTTTTAACTCGGAGGCAGTCTGCTGACATGTCCCTTICTTTACGGTGTTGTTGCCAAAATTCCAG
. GCTATTGAAAAGCTCATCACAGTCCCCACATTGGTAGAGGATCCTAGGCTGGTCTGCTEGTCACTGTTGC
- ATCAGCTGCAGTCTGGCTGAGTTCACTT TTATCAATTTGAACAGAGGATGGTCCTTCTTGGACTIGAATC
TGTTGAAGTGAAACTGTCCTTGATACATTTAATAGCTTTTGCTGCAAAGAGAAGGGAGGAAAGAGGAAA
AACAGGGATTAGCTTCAATITCTCTATGCAAAAATAAAACAACTCGCTAATATTAATCAAATACCTGTTAA
GTCACTTCCACCTGCTGTGTTTITTCTITAATTTTATCCTATCTGGCAGATAGGGAATGAGAATTGAGTGC
CGGGGTACTCGAGCTCAATTAGAGCAGCGTGTGTITAGAGCCAAGGTTCC

Figure 7TH




AACAATGCAGCTGGCTGGTGCTTCATI TCATCCGAGATACT GTGGTGT TAAT GAGEGRCEO0AGher 2006
GGACCGGCACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACACW[Q,E){,‘E@Q@\CAGATACTGTACATGTAGGTGTTTGTACAGGTGTTTGCAg}AZ 00112
AGACACCAGCT CATGCTGTACTATCATTTACATTATCATTTACTCTGATACAATAAA
AAAAACCCAAAAT GT GCAACAACCT ACAGACGACCCACT TATTCAAATATGTACCAAACAAA
CAAACAAAAGGGTACAGATTTAATCCGACAT GAAGCACAAAGAAACAGCAGATAAAACTGC
AAAAAAACT GAAGCAT GACACAGGAT GAAACCACTAACAGT TTATACATTTACTTTAAGAGC
TCAGTAAGGCT GAGT CAGCAAAAAAACATACTAAATCCATAATTTAATGATTTAATI | | PGTC
CTTAAAGATGAGAACTAAACACATAAAAAGT TGTAAGGTAATGTAATACTTATTT  SB54
AGATTAGAGAGATACT GGAGGATACAGGAGT TAGT TSRATAITATGTGTGTGTGTGTGTGTGTGT
GTGTGTGI[GTGTGTGTGTGTGTGTGTGT TCACT GCAAAGCATCATTTCTTGTCTAAAAAGAAA
AATAATCTTGTCAAGCATTATTGCATTAGACATI TTTGTTTTAAGAAAATATTTTAGTTTTGTC
TTAAT AAARPRTZECCAGCTAATAT TGAGCTAGAT TTAACAATAAGT TAAGACAATGGTTTGCA
TAATATTCCAGCAGAGGAACACAAGTATTTTCCTTATTTTAAGAATAAGACTAGAGAAAGTAG
TCTAGTGA FEAA
TTTTTTAC)
CCCGGGTA]

AR OHR A LA SN S
NGT TTI TGAGAATTAAAGAAAAACAATGT TTACAAAATGCAACATATTAATCATAA

GAAGTGTI TT" TAAAAATGAGACACGCTGCGAATACCGACAGTAAAAGCTGCATTGCAATAAA

: TAAATAAAAWACATCGCCATATATCT TAAAATCTGACTTTGTI TACTAATGAATTGCCCTAA

.';i 4:. TECeTE
. %ﬁcﬁ r 2006

TTAAAACTGAT GAGAAAACT AAGAAACAT GCAGGGGT GOGACCCT COOCTTGGCATTGACCG
COCTCTCCCT TCCCATGGACACT CTTGT GT GAATTTGGAGCAAAGCCCCCT GGATAAATGGAA
GGT TTAATGTAAT COCT AT AARAT CCTGT TCAT GCTGCTACTCT TTCTCTGMCTGOCTCTOCC
TCTCCTCTARSATEAT ) D

COoD-41:
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACACGTICATCTTTCTATTCATCTTTCCCACTEGECTOTTATTCACAGECGAGTCACG
GCECGACAGAGCEACACAGTGAACATTCGAGAGAGECARGGARACCCAAGAGETCCTTTEECTEALGEGATT
ARCTCCAACCGCERCTTTTCCACCTECTGAMCARGAACTCAMGACAATCAGCGECGECTAACCACETTAGT
CGCTCACAATGAGAT

cod-65: '
GCCCTGATCGCCATGACGACAAACCAGACACAATTACCTTGTCACAGCTGCCTGGGAAAAATATTGTTTAT
AGATAAATAAGAATTGARCCACARMGGECETTTATCAAAGTCECECTTGAGTCACGACGGCECRETCGAGACAR
AGAGAGARGAGAGAGAGAGAGAGAGAGAGAGAGAGACAGAGAGATCTATATGAGRAATACACARATCTATAT
ATTIATTATACTTTTGGACTGAATGCCCGTTCCACAATGTCACTI TACCTETTTACTACCGECAGTAGAGE
CGGAGAAGARACCATTTTTATTCATGCGCAGATEACAAACGAGCAGGTCAAGCEAATCACGAGETCAAGTEAR
GTGGATTACTTTGTTGTTTTTTTTGCCGTATGAGTTTGATATTCATATTTCGTATTCGCCGTATTAACTGC
CCGOTTCAAGGACAGACGACCTACCGECACHECUGAATACCGATTCGCA

Figure 8




- SB57  TCCTCGGAGCGGATGCCACCCT CCGT GT TTTGCAGGT CGCCCCT CT CT GAT 3@ Ghar CTGA
ATAACAAAGACAT GT TTGAGAGCAGCAGCGGECAT CAGCAGCAGCAGCAGCAGCAGCAGCAG

TCT GEECT GMa31056486°GT CAAGGAGCCAT GACT GT GCCAAGCAGCATCCAGACT C@éﬁ[ﬁ‘ﬂymllz
CACCACAAACACACACACACACACACACACACACACACACACACACACACACACACACACA
ACACAAACACATTGACCT GCTGCTGCCACT GTGECCTGT TTGGAAGCACCCCATGT CAAAAGT
TAGAAACACACCACCCTGCGTGCTGTGATTGACTCT TCAAAGT TGECCTGT GATTAGGGT CAG
AGITGGTGITTTCGCTCTCAGAATACTCTTATTGCAGAAGT CACCGCACAAGTGATACACTCTG
GIGGTGIGITTGGAGICCCCTTCCTTTTTTCTGGT CTGTGTGT CTATCCCCAGCTGTCTAAGI TA
GGCGEGEEGAGGGATAGGECT GGAACAATANGCGCCATTTGT CCTGCTAAAAGGGGACAGGAAGC
ATTTGATI ' | TCAGCCTGTTCCAAGCT TNTAAGCCATMNEES TGAATTGRCTAAATGGGAACATTT
TCCTTCT. SB58

TTTGAAA T ‘ CTG [GTCAACCTAT
TAAATGTCROFRAFALE E%T%I ORI A AT GICTEr o1 fTGT
TCAGTGACAGE gf& GG . g T —
1 TGTACATTGATT TGTTATTTTACTAGTTTAGAAAGCAGATGTCACTG

CATGT GT Ggga GT GT GAGAGAGT GT TTGT GAAT GAGACT GACAGAGACT GT GAGGGT GGTGT
GTATGT GCCRAGAGE ACEETTIMSTTRCACAATITTEETAGE AETHATATEAGATTA
TTGT GT CGARGCTAT S ACAGABIAT AT MTRGIGTAA R AGGEAGTAGAALLRATGGAGREATTGIE GTG
@ATMAMW@MWMWMM@WTAAT

CAGACACISEI?A‘iIﬁCISCAGCAGACISGAAAGT AAAAGCCTGGATGICCA GA

AAGGAAAGAGAAGGT CCT TTTAGTAGCTAAAAGGAGAGGAAGAGT GCCAGAAATATATAAA

CTACACAGFBI AAATGT TGGT AACAGGGGAACCACAGT TAGAGAGGNTTATGTTCATCCTTAA

"TGGCTCT TT@@IST WA@QI@!G%?A ol mmmm%aggé
N G @m&mm CIE2UIAASCEOICAC

TTTTGICA

ALT OO AR EARACBARTCARITCPAA GASTGN
Figure 9l @ﬁﬂ?ﬁfm-r CACAC% htar

line GTGTGTGTGTGTGTGTGTGT GCGTGCGTGCGTGCGTGCGTGTGTGTGTGTAGTGTGTGCGTGTGT
- GTGTGAGCCCANCCTTAAGCTCTNTGTCTNCATGGTAACACAACCCAAAGGAGAGGGGAAGN
GAGTNNTGTGGTTAAAAAGAGAAAACAGGGATTTAANAGCTGATGAAAANATCTGTCIGTGN
TGNCCCCTGGGGGGGGAGGGNCAACTACCCCACNTTINTTTACAGNGCCCNTAATCAATAAT
GGGTIGGTGAAAAAGAACNCNGATANNTCNCTTGGGCAAAAGTTNTGNTTTNNGGGGGTT

SB4
CTGGTTAGTCCTGTACGTGTTTGTCTCCTCTAAAAGTAACCAAATACCAGTCTACTTGCCACTC
TTGAATAACTCTCTGACCGACTGGACTGCTGAGAAGGTTGTGCGAGTGTGTCCAGATTCATAT
GTGTGTGTGTGTGTGTGTGTGTGTGTATCAAACAGAAGAGAAAATGCTAAAAGTCATGCAAG
ACAGCGGAATAAAGCTGGAATAGCAACAAGGGAGAAACTGGATGGCAATGAAGTGAGTGAA
CAGACAGGTTATTGGCAGCAGAGGGAAAGTAAAAGGCTGGATGTCCATTGAAGACGTAGATG
AAGGAAAGAGAAGGTGCTTTTAGTAGCTAAAAGGAGAGGAAGAGTGCCAGAAATATATAAA
CTACACAGTTTAAATGTTGGTAACAGGGGAACCACAGTTAGAGAGGNTTATGTTCATCCTTAA
TGGCTCTTTCCCTGTAACCCATAGTGGACCAATCTTGAACTTGGCTTCTTATAAATCATCATCA.
T )
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SBé6
CAGTTTCTCACTTAAGGACATCTGAGTGTGTGGCAGAAGCTGCAGCACGGATTGAATGCTGCC
CTGTGIGTGTGTGTGTGTGTGTGTGIGTGTGTGTGTGTGTGTGTGTGTGNGCACACATGCACAA
ACTGAACATAGAAGTGAAAGTGATGTGNGAGCAGCTCTTCAATATCTGACTCTGCCTTGTTTC
CAACAGAGATANACCTCTGCANAAACACANGATTCTCTAGTGCAGTTITGCACAACACCAGGG
CATGTATTAATTCACTCTGCACAATAAACACTATCACAGGTCCTGAATGTTTGGGTGGATGGN
TCCTGAAATAAAACACACACCCCCTCNGNGAGTGTTACACAAGCTGTTNITGAAGCATGGAA
GAAAGTCAAAGTGTNNGAGGAGGAGCGAAACGCAGGACAGAGAGACAGAGAGAAATGCGTG
ACATACTGTAGCTCACTGCCCCACTCITTITTATGGCTCTTATGAAACANACTGNGTATATCONTG
GTGGNATTTTTCACATTTATACCCACCNCACANAANAGAATTTATCCNTCCCCTTGANNCCCA
TAAAATATTTAAGGNGGGGTCCNGGGGAATGGGACCTAAACCACCAAAAAAACCCNTTCAAG
GAAATAACCATCAATTTTCAAAAANNCTGNCATTCAAGTTCN

SB7
AAAGACAAGACACAGCCTGGCCAACTAACTGGAACTGTGAGCCIGGAAGCTTITATGTGTGTIG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGTGTGTCTGCATGCACACAAAGAGTGAGAATATTCACTATGAGAGGAGATATTTG
TTCAGCCGGGGAATTTACTGATGAGATTAGCTCTGGTTAGGGGGTTTGGGGGTGTGGAATGTA
AACAAAAGGCAAGCGGAGAGAAAGACTTTANGAGAAGATTNGGCACCCCCNCNCCCCONTTC
NTGNGCANCNNNTNACAGNNNNNTTTTNAGNTTNCTNNGNGTNTNCNTAACAANNNCCTTNN
ANGGCCANNCNNNNNNGNCTNGTNAACCNTINTTAAAGTGNATTITNTGAAACATTNNGNNTNN
NNTNNTNAANNTNCN
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GWM94 GWb07 TGCCCCACAGCTCTCTGACCCGCCT CGT TCCCT TCCT GCACACAQARCMAJHSCATUBAAAT AAA
- CACACACACACACACACACACACACACACAGCACTCGAGACGCACATGGAGT CCCAGTGAG
GCAGGATCTyH@3/odoh68-AGGT GACCATGGECGT TGGAGAT GCTGT CCT CCT GCCGGT e EiBos/ont 12
CTCCTTCATCTGACGCTTCTTCCTCTGGGECTTCTTTCAGCT CTGAAGGAGACGCAACAGCAC  GAG
CCAATCAAAT CCAAGAACAGCACCAGCCAGTGACCTCAATACGTIGTGTGTGTGTGTGT
GIGTGTGTGTACCTCTCCTCT TGECTCCTGCCACCATCTCCTCGTACTCCAGCTTGIGICTC
TTGAGITTCCTCTGTAGATTf 507U= CCTTCCTGCACACACACAAT 507L=
GCTGGTCCTGTTCTTGGATT  GVb30

AGT GT CCCGATGECTAAGAGT CTCTGI CAGCAACTACT GCAAGACACATGTAGCCCTCTAG
ATAAGGT GT GT GCACATGT GOGTGAATTFAACT CT RSO GT TTTGCAGCACATCACCTGA
TTCCTTTTTCTCCTGCACTGIGIGIGIGTGTGTGTGTGTGTGTGTGIGTGTGTGTGTGTGT G

TGTGTGTGPBGT Fiqure 11 A 18 October 2006 \O, 03/ 060160 00112

76/ 169 GFIETESFErET: ] 3 ; T

GT GAGCA! fv-‘r TR AR e .
GCATCCTG 19 ' > TGACCACA
Qw52 TT )

AGCT TGAT et dahPacidchidpe 6 AGACAMGE GG TAAG B ARAHE e GrGACe

TCATTAAGAEGACITING AIREIRNGATT WWWWGCAT@

ACAGAAT T AG CEATAAYGITA K AN AERGACT 3 SPGATRAR

- GAAAM@@AGTWMWWMMI@MMWGAM
A TSI ATARETAANCTEEEATEIAATCAATECFGAGANAGCTINTGG

CCCTCAAAA@‘?GCAACTACAG 452L= TGAAAGCCACCATTACAAAGT GVBS6

CCATAATACACACACAAACAACT AAGCACACACACACACACACACCTTTCCTTGCTTACAGTG

GGICTT Al .,
AATCTGTC_i” . f&?ﬁ
CACACACqué eAGcBBeAEACACCCAT

TGCTTACAREGAR AT RO CCATATATCCAATATGTATAGCTTCCTCACTATTCGTTACAACGTTGTGT
GTCTGTCCGTCTGGTITITGTGCTGGTITTTGCCCCTTTITTATTAGAAATCGATCCATTTTIGTG
CCTGCATCTCACGCTGACTAGCGGAGCTGACGTAACCTGGCTGCCAGCGTGCACTGCAGTCAA
ATGTAAACAATGCCATAAGCAGGCTGCATTTGCCAGGNTTCACAGTGCCCCCTTTAGGAAACA
CCATTAATGAAAGGNTAAAAGGAGAAAGTGTAAATGCAGTGCAGTGGTCACTGGTATATTTT
ATGTTAGCCGGCATTTTGGAAAAAAAAATGTTANTTNGGCTTGGNGGNTTAACCCATTATITG
GGGTTATTAAAGCCTTNACCCCATTGGCGGGAGGCCCCACCCCAATTTITNAAAAGGCCTTTT

- NGANCCCAAAGGNCCCCCCCAATTGGTTNNGGGCTTTTCGGCCGGAAAGGCCCCCACCCONCC
CAAATTTGGGAAGGTTTNTTTTTITITTGNGGGGNGGGGNTAAAAAAGGGGGGGAGAGNTTTT
. TTTITTTANAAAAACGCGG

8B10
TTTTGCCCTTCATAATAGTCGCAGCACTTGTCATTCCCAGTGAACTCTGCCCCCTGTACTCCTIT
CCAACATATCCCAATACACACACACACACACACACACACACACACACACACACACACACACA
CACAAACACACTGGTGAGCGAGTTGACTGCGGAGCAAAAAGTGGCAGGAGAGAGTGGCATT
GGGAACGTCTGTGCCAGTTGCCTGCCGACGGCACCTTTGGGATTGGTAAAGTTTGATITGATG
GCTTTCCCTGITAATTAGGGTTTGGAGGTGACTCCTGAAATGGAAATGGGCAAAATGTTCAAA
AAAAGATGTGCCAATTCCCACACCCCCTCCATCTCCACCTTCCAAAACATGTGACCCATATAC
TGGAGTACCTAGTGAAGAAAGTAGAACAATCAAGTCATTTGAAGTTATAGGCCACTCTGTATT
TGTGITITTCTGCCAACGTAGGCAGGGCAGTTCAGTCAAACTAATAATGTGAAATAGGCTAAA
ACTTGTATGTGAACAAAAGTCAACCAACAAAATNTNGGGAACCAAAGAANAANAATGGTTTG
G’I'I'CT’I"ITAATTAATINGGGCCATACATNITTTGNTTC

Figure 9C




686L= TGGGATAGCTGITTGITCACC GW62 18 October 2006
Tr GNTTTNATGACCGTNAGCT CCACCGCGGT GEC0 GCCGCTCTAGAACTAGTGGATO00CC
CCAAGAGCCARO 16/ddakal GCTAT GAAGATAGAT CACAGT GEECGCACCGT TTCCT T CodfAB03/00112
GIGCTGT GATGCTGEOGT AT CCAGACACCGCGCECECGTGTGTGTGTGTGTGTGTGT000

TGTGTGI GT GTGT GT GT GT GT GAGAAAGAGGAAGT AAAAAGAAAGCCCAAAATGI TGAGT GT
CTTCTTTTGCAGCTATATACATGTGCATTGTAGAGTATTTGGATTTGI TTTTGGITTATTTCTT1
TTTCTTTCTCATGCACAGCTATATGACAATTTACTAATAAATTATAGCTGCATGTGAATGT CCT
ACAAATGTGTCTGCCTGGECTGI GCCCTATTGATCAGCCAGAT TGCACCT GEGGECT CCGGAT
GGATGACCCTCTATTAGGCT GT CGGAAT CCCAGT AAAGAACAT CT CAGCAGCT GGEEEGEECT
GCAGGAAT TCGATATCAAGCT TATCGATACCCGT Ca&HE b GAGGEEEEECCCCGGTACCT

AGCTTTTT TTAGTGGAA TAAATTGC%;JCTTTGGCGTAATCATGG\J Figure 11 B 18
Cct ober %%\TXB}M P T By OO A AACE AT ECIEDGE TNNTININGAAAA
AGATGCT ATGAAGAT  262L= GCTGCAAAAGAAGACACTCA .GMVB41

ATCTGACT GRASCAAATTTGCTAACCAGT CAGT GTCATTGCAAT TCTTCAGATACATGAAACA

TTTCTGI CHgAP A P ASIEAANCAGA TOCA GATAATAE TS E g AT e HlprMEdacAfgl TGCCATC
TTTTTr Tl IdTAAGSSCETAT AFRAATTT G A AC AATTHA TAETHEPAA TG GTAATAAAATTGACTT
TTTATCCT WMTW@BAT@H@W@E@@A@GI&@T&TE@A@WGA

TGCTCT TC'PIGI[CEI@GCEEIGG' V‘ [ ANTRE G &GEACAGAGAGLATTIRAAGWEAAGGTCC

TGTGT ACAGCITECEATAART I AT ST AT A FUMAICAGTGS SCATATAGRGATT SIFUSTABAACATC
CTGCT @TW¢%@WWM CONOMICAFTETASTRATACHY | =
 GTC 1 EA(? ACACACACACACAGTGAGACACGTAATTAATTACAGTAACAT
~ TTGTNNN TEREHA GTGCT
CTTTIX TIC GTCA
AATCAAAT /e A AT l ﬁgx cC
GCCTcCT g CTA

CACACACACACACACACACACACACACACFc ATTATTTCT AATGAGATTGTAAAAGT TGAAGG
AGAGAAGT §ATAT TAACTCTTCTAGTAGACAAAGACCTCTGTATCTCACGT CATCTCCAGCTA
GAACCCAAGATATHFAGCA A COTOOMA P CGAABAA GATGT ACTAVIAGTA ACTEA CGEITUGTGAKS AGCATAT
CCTCTGT. W@W@MAATATWWTWCAC
: SOTA® mmm@m‘mmm%
GEGRECEATTMTTNSBrRLCTGGGG

ﬁ%ﬁ@iﬁiﬁ?@&%ﬁ@ﬁﬁé@@fﬁ&tﬁmm

A LSRR e rroan.

GCTGITTGTTGGICT! CCCGCT CIT. A’ITGG'I‘A’I"I‘TTATA'ITTCATTGGNACATGAAACCCATGCC
TGCTGTAAATCACCACAACATCCCAGANGAATTGTINTTAGGTGNCAGGTTGGNCCTCGNCTG
CTCANTTTGGAGCCCNCTCANAGAGNGACTGTTTTATITAAAACTTTCCCNAAATAACTGT

SB14
TGCTGTAGCGCGGTAACACTCATTGTGTGTCTCACACACACACACACACACACACACACACAC
ACACACACACACACACACACACACACACACACTGACCACCTAATTITGGAAACTCTTTTGGAA
ACGCTGTCATCCACGTGCACGCGCACACAGACCTGTCCCACATAATGAGCTGCATTATCTCCC
CATCTGTGTTTATGCTTTATTTGAGCTCATTTGGAATCAGCCAGCTTTTTATTTAGGGCTTIGGCT
TATTAGTGGCAGTGTCGAGATAGAAGTGGTTGGATGGTATTTGAGTCACCTGGGAAATTATGG
ATAAGATAAAGCTACCTGCTTATTCCTTCGGGGGGAAAACACACAACACATTACAGACTGTAT
TAACTGGCTGGATGACGGACTAGGACGCAGAGAAAGGCAGACAGGAAAAGATACAGATGTA
GTAGTAGGGCTACACATTAAAAGCATTAATTACACTACACAACATTAAAAACTTTATTATTGG
GGAGTCCCCCTATTCCAGGGAAATATTTTGNGGAGGTCTTATGGTTAAAA

Figure 9D




NGNGGGEENGCTAACT CACANTAAT TGGEGEEGET TGCGCTCACT TGNCCCGT TTTCCAAT G8@Eishdber 2006

AACCTNT TGGGEGECCAACT TGGAT TTAAANGAAT TGGCCAACCCCCGEEEGAGAAGNNT TTCNG

ANTT @3 bbevdo 373U= GCCACCATCTCTAAGGAAA  373L= TAAA 1] GAAAT

. GW19 GWb35 CCATCCATGAAACCATTTGACT CCTAAAGCACACTGT TAAGT GAGAGGATGCACTTCTCCTT
GATTTAAAT GAGCAGCGGGTATCAGCAGT TTAGCT CCTGCAGAGCATGAGCTCCACACACA
CACACACACACACACACACCCTTACACATTGTCACATAAGAGAAGI TATCTACTTGITGCTGT
ATGGAGAGCTAAA Figure 11 C 18 Cctober 2006 WO 03/060160 PCT/ LB03/00112

78/ 169 GCTTCTGITATGAAAAATGGCCTATTATCTTCTTATTGATCACATTGT TGATGAGACAAATGCG
CCGAACTGATAGATGGEEGT TTTATCACCTTAACTGT TGTCAGTATGAATATGGAT
535U=AAATGAGCAGCGGGTATCAG 535L= GTT@EAGATTTGICTCATC GWM79 LG 2 GW03

TNNNNCTCTGAACANTCTTTGGCCT TTCCNGCCCCTTCT CGAGGT CGACGGTATCGATAAGC
TT@TATMGGMMM@E@WM@WCCM

CATAACATATAGITGGT TTACACAGCT TTGT GT ATGT ATGT GT ATGCATGT GTAATGTATGTAT

AGACA! 1 21 Gl Tr
CATTGCT ABE ] ”?&Eflﬁ.irg o CAGA
ACTT _ GIGIGTGL N 1 TGN CCTGTC
TERC TG ACCT
. CTATAG\ Agel dAAdc GGCG
WMWMM@I@EMW@&%MWW@ G

203L= ATT@’@&TWCM@GCCTGAATGGCGAATGGCGCCIGATGCGGT

O A R ARG GO GNP AT S HETAAY
. rerer NAAAAGGGCCTTNGCTGAAAA COCRHTA

3B16
TITGAAACCGGGCACCCAACTGCTCTCTTICITICACTCTCCCTCTCTCTGAATTGTCAACCTAT
TAAATGTCTCTTTGTATCTCGCCCATTCACACACAAACTGACCAATGGAAAGCTTTGGACCCTT
TCAGTGACAGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGATTGTCATAACGGAGCTGTCC
CAGTTCTTTITTGTACATTGATTGCACCAATGTITATTITACTAGTTTAGAAAGCAGATGTCACTG
CATGTGTGCGTGTGTGAGAGAGTGTTITGTGAATGAGACTGACAGAGACTGTGAGGGTGGTGT
GTATGTGGTAGAGTTACATGAAGAACAATAGCCTTATTGTACCTGTCTGCTGCTACTGTCTGTC
TTGTGTCGATGCTCTGCACTGAGCCTATTTGCCTCATTCTTTGTGTAACCGATCACACATTTGT
GAATAAAGTTCGACATTTCTGAGTTATATCATACACTTGTAAGCTCTCTGGTGGCTTAAGTGGT
GCANGGTTCCCCANTGTATTGGAACTAANTATCACCAGNGGATGTTTTCTACCAACACTGGCT
TCGACTATTATTCAGTATTGCTCTTGCATTTAACACTACATGGGCGAACAT

SB17
CAAATCTAATAACGGCTCCACTCTGGTTATIGGAATGCICGCCACACTTACCTITGCACACTTT
GTGTCACACACACACACACACACACACACACACACACACACACACACACACACACACACGTA
GACTGAGGTATATACTTACTCTTTATTICAGAAAAACCTTACTTAGCACTCTCTTTCAAATTATA
TTACACTTACTGTACATCACATGTGAACACATACAGTAGTGCTGTAAATTGATTTICAGTTAAC
CATCATGACAGTGTTTTTTAATAGAGAATAGTGGGAAACTGTAGGTTAAACATACTTTAGGGT
TGAGAATGTTGTATGTCTGACGTCTCACATCCTAATACCAGTCAACATTAGTGGTCAAAAAGA
GTGTTACTCATTACTCTGAAGAGACACAGAGTAAAATGAGAAGTAGAGCACTAGGCATGAAG
TGAACAGCAGGGAGCAGCAATAGAATTGTGCAAACATTACATTGCCTGTGTITGGTCAGAGA
GCTTCTGGTTTCATATATGTTGGTGTAACCCGGATGCTATCAACGGCAGTCCAAGCTACCAGG
TGTATCTACCCANGTACATTTACTTATTGCTGNCATCTCTTCAGTCTGTCCCTATGCTAATATG
GTCTATTGTGTAAACCGGGGCCTITNGGCTTAATCTAAGTCN

SB18
AGGCGTTGTAAATCAGTCACACAGCTCCCATGTCACTGGAGATACTGGAAATGACTCCACTTC
CAGTCCTCAGCGTCCTGCCCATGTGATTGCCACTTTAAAAGACATTTGCTTTATAATACACTTA
CATTTTTTTAAAGATTCATTTTCAGACTGCGAACTGTACACTGGCGGCAAAGGGGGGGCTTITG
TACTGACCTTGACAAAAAACGCCCAACTAATTCATCTITTTGCTCTCGAACATCAAGGCCGATG
AACTGATAGCGTTTTATTGCTGGCAATAACAATATCACACCGATGGCACAAGGTCCCATTACA
TCACCGAATTCATTCACAGCTTAACTGACTCTGTGTATTCCAGTTACACACACACACACACAC

Figare 0K




- CATGCACACAAACATTCATCTATCCACTATGAATATATCTATCCAACCAT CCTTCCT Ti@Cidssber 2006
CTCCCTCCTTCCTCCCTTGGECTCCTTATCCCAGT CGAAAGGCTTCTACAGCAAGACTTAACA
CCCT CCACTHY S ahfabiaslsT CCCT GCAT GT GAACACACGCACGCACGCACACACACACHEH®B03/00112
ACACACACACACACAAAGGCAGT CCCTACAGGATGCAAGACTCAAAGACACACAGGACATC
GTTTTCACAGCTNCCT GAGCAACT CAAAT GCGGGGEGAACCACTAGT TCTAAGAGCGECCG  CCACCGCGEAEN
443U=CTGCATCCTGTAGGGACTG 443L=CAAGACTTAACACGCTCCACT GwvBO7
AAATCACACATAT GTGCACACATACCACACGCGCGCANACACACACACAG
GCGGGTATCCCCGACCCTGEEEGACCTCCTTGGTTCTCCCACACTCCCTG  TCA
CTTACTGCAGIGITTTAGAACATTTTATC Figure 11 D 18 Cctober 2006 WD 03/060160
PCT/ 1 BO3/ 00112 79/ 169 TAAACT CT GGAGEANEIGGECT GGGGT TTCCCCTAGTAACACACACACACA
AEAEARE (AGTEATAYACASAAOGIT AT CACACCTGTAGTTGCCCTTCITGC
TG RGAGIGACT CATEEAINCATAGHSECKICATGGCCTCCGGTA
ACACACACACACACACACACACACGGACACT CATTCACAAAATGA 307U= GATCGGGCTGEGGTITTC
307L= AGPBECGCAGITCAATGIGIC G\Vb64

GGGAT CAARGKERSARATTAT f T(“}TT{}T%%
CCAGCA S Wt W I, G TCATTA.

3 ; Aeiat s T FET ST STASPAGCGCT
GIGIGTGT GATHTChWat AMANEAI AT CIMGOEE LS BTG TCATG

TGACAGAA GBEESPANCIETE TN CUN GG G4 UG ACTCAACT CAQTRCEBACTCA TTOSHAGCATGCA

ACGCAATCWWGTIWTAAAANGAAAGCGTATGCTCAC’I‘GGTTAACACGCACAAGCTG

CAA COPOTINTATAGGAATOIGIIGHTGTA

&AATMC&CMW@A@W@@@AM@@@@@W@G%
AA AT A IEPRECCACATTTI TACCTCACTCTCAGTG

GAATTTCA TCACGGCT GCT TTCAAATCCAAAAACT TTGT ACCT CCCAGGTITTCCTCGTCA

CACACACACACT CACACACACATACACACACACACACACATACACACACACACACACAACCT
CACATGTACACAAACAGACGTGCAGGTGGAAGCTCATGCACAAGCACCTGAACACACATATT
CTTCTTCACAATACACTCGTGCACACACCTCGCCAGGAGAATACTITATATICTTGGAAACTGT
GACTGGTGCACAAAGCAATAACAGTGAAATTTAGGCAACTAAATTCATTTTCCGTACGTTCCC
TCATTTAAGTGGNGGGATTCACAGCAGCCAAAAACCCTTTAATGGTCTTCATATGTCACCTCA.
TGTCTTTINCTGGNCCTTTAAAGCCCCATCATTTACCCCAAATCGGACATTGATGTCCCTTGAGC
" AGTGCTGAAAGTGAAGCCTATGACATTCINCCTACCATTTGAGATTTGGTAAATIGNGGATGA
TGTGAACGTACCAGCGTAGGCTATTTTICTNTTGGTAA

SB21
GNTANGAATGAGANGANTNCGAGCTCGGTACCCGGGGATCAATTTCAATGCATTCTAAAGAC
CATCATCATTAAACGTTGTGCTTGGGTCGTCACTGCCCGGGCCCTAATTAAATATATATCTTTT
ATTCAATATTTATCACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACAAACGCACAAACACCTTGTGTTCTTTAGTITAGTGCATTTAGTTAGATT
ATATATATATATTITATGAA

SB22

GCTGCCTGCANGTCGACT CTAGAGGATCGGCACATGTCT ACAATATCAGGTAACTGACTTTGT
ACTTAAGGGGGGCAACTGTTAAAAATAGACTCACACCCCGAGACTGCCAGCTCTGCCTGAGC
TCATACTGAAGTCCTACATCATAGGTCTATATCTTCAACCACACGGCTATGAAAAGGGTACGT
ACTACATGCATGGCTGAAAATCCCCTTCAAAGGCTATGACATCTGTACTAATACCTCAAGTAA
TAATACTACTTTTATTATGTGTGATTCAGCTGTGAGCTAACTTGTTTGACATATGTTGGTGGTT
TITICTTTGGGCATGGTAAATGTTGTCAATCACACTGCTTTGACGCTTACAACACTGATGATGG
GTTGACATGCACACACACACACCACACACACACACACACACACACACACACACACACACACT
CTGCTGTGCTGCTTGACACTCATGATTCACTCTGTAAAGGCATCAGAATTAATTCCACATGATT
TACACCGTGTAATGAATTTTGACAAAATACTTGNTTGTGGTTTTCACCCCTGGTCATTTGCAGC
AGTGAGTGGTTGAAGAAAAATNTTTCAATITTGANGGCAGGAATNGTTNTTTATITITICAAA
AAACAAGTTTTAAAAATGNTACCTGGNAATTTTGGGNAATTTCCAAAGCCGAAGTTINGTNTC

CACAATNACANGNAAAGCNTTTTAAAANAATGCNCCCNTGGGT
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650L=GAAGCAATGACGAGGAAACC  GMVB78 18 October 2006
COGAGCT GGGGGACAT GGGGCAGGGEGT GGGGGGECT TGGACACACACT GTGAGCTGTAG
TTGTCCTGT%W@\CACACACACACACACACACACACACACACACACACACACW3,00112
CATATATCAGAAGGAGCTGTTTCTTCTTCAGGT TTTCATTCTCACAGCCAGCACCAGTCTAGG

- TTGGAGCGCCTGCAGT CAGCT GACAGTAGAAACAACAT GTCTGCCAGCAGCTGGTTAACTG
CAGAGAACCAGCCGCTGCTCTCTGGT TAAT TGCAGCGAACACT GAAGT GTGTGTATGTGTGT

GTCTTTGT TAGAGACGACAGGAAAGGAGT GAAGACACACACT CGTGTGGCTGGTTCTACTT
GGTTTTCGGTGTGTGCTGCT CTGGATGTGAAGCCTTTGCTAAACTAACCACACAGCCTGGTA  CGGTGGG
578U= GGGGCTTGGACACACACT 578L= CTGCTGGCAGACATGTTGIT G\VB38
CCGTTTTCCCCT CTACT GCCTCCACACCCAGCCT GATGHSTi '+ GTTATGCTGCCTTCAGGCTT
GGTTTGGABBIGT GAGLGT TTTTGT GIGTGTGT GT GTGT GTGT GTGTGT GTGCCTGTGTGTG

GGAGAAT GARCTACMIUTITSACHIEAS TGASACTRETCRCBIGACRTATEGTIATT GTARAAGCA
Figure 1 CAEACAAGETAPAGTRerd6 CANET @WW@WM@@@&@@@CWM%Q 8U=
CCGTTTTCAEAFEFACHEECAGAN CACACAEACACERATHGISE 1 PEETCCAAGATGCACAAAATCAT

TTGAAN ACTTTAAAGTGTGTATATT
COCTGATT ; T} GAGAGAGAGAGAGAAA
CATCAT T3 ; V% 'ACNCCATGTNTGACNGCC

CCCCTTTTINTNCTNCA
GATTATTA [ GGGAACTATNNCCACATT

TGT %@WWWMW%AWCAWTCWCC

BB GACCCCTGCCCCACTGTTTCCAAAT
ATCTTGAGCT CATCT ACAGCT GIGAACAAAAAGGTAACTTCTCCATCGGT

TTTTCT TCATGTAGIAL ACATATTTATCNTGAGTTAGTGCA
ATT G EACTGTICTCTGTCACTATT
 CTTacar ACCCCCAA
A GTGTGTGT
11U=GAT &SRS E0 GG ACGGGGAAAGAC

& )
GGACAGAGAGTTCACAAAGAGTACTGTA'ITGCTCATATAAAAGCCTITGTATITTGTAATATI‘
CTTGGAAGAAGCATGTGGGTATGTGTGTGTGTGTGCACAGTGGTTGGTCCAGTCATGTCAATG
TAATGGAGCATGATGACTTGTTACTGTAGGTGCCAGGGAAAGAGAGAAAGACGGAGTATGAT
GGGAAGAGAAACCTAGAGAGACACAGTAACACCAGAAAATGCTACAGCAAAACTCATCCAT
GTGTGAAATACTTTGNTTTAAGATGCTTCGGTGGGATGGTTGCTACACACTGGGCTAGTTITTG

. NGGCTAACTACTAAAATGCCATANAAATACAAAGCTTGNCGCATTTCAAGGGTCTTGACCTIGT
ACAAAATACTANAAAATGCCNATTTTCIGTGCT! GGC'IT'IT GGGATGTNCTATTGAAAGAAATG
TNAAAAAAAAAAAAAAAAGCC

SB25
ATANGAATGAGAGCTNGGNCCCGGGGATCAAAGCANAAAGTCTGACAAGAACCGAGAAACC
TCTGAGAAATATATGCAAGCAAGCATGCGCGCACACACACTTTGGCAGAGGACTGCCTGTCA
GAATGCCAAAGAAACTACTCTTTGAGCTCTCCATAAATTTACTITGAAGGAGTTCTGACTGGG
TAATAGCTTGTATGGAAAATACTGTCACAAGAGAAAATACACACACACACACACACACACAC
ACACAAAACACACACACACAATCTCAAAGCCCCTTATITATAATCGCATTCGTGACAAAAGA
ATTGGAAGGAAACACAGCACCACTGGCATTAATTAAAGAGAATCATATTITATGAAGCAATT
CTCAGGAAGTAAGTGCAGCACTGACCCTCCAGCCCCACCCCAGACAGACAATGTCAAATAAA
TTAACATTTAAATTAGGGCATAGACCAGACCAGTCTGGGCTAGGAGCAACATCACCCTACTAG
CAACCCGCCTTAGCAACCCGTAAGTAGGCCTATAGTGNTGGCGANGGTACTAGAGCAGAACT
GGGCCTTGTACAATGCTGAAAACACACACACNCACCCNCTGGTTTCTGNGGGTATACCGTGCC
CTGTCCTGGNGGGTANGGATAAACTTITINATNGGGGGCAAACATNGCAGACCCCTANACCIT
GGGGGGNGTACCAACGGNGNGGNCCTT

SB26

ATCTTTTTT ATA'ITTGAGTCAAATTTCTGCAATGTCAGGTTTCT GAGGAAATGCGGTATACAAG
TITCAGGGCATGCTAGGAGACTAAATACAGAGAGGGGATGCAAGTGTGAAGGGGAAGAATTG
ATATTTACCACAGGCAATATTATCAGCAATTGTGCTGTATGTAGTCACACATTTTCTCAACACA
CACACACACACACACACACACACACACACACACTGCGCTCAAACACCATATATTCAAATCTG
TCATGTGCCAATTCTTGTTITCTATGCTATGTTTTCATCCGTGTCTGTGCATCTGTATAAAGCACT
TTGTAACACTAGTTAACAAAAAGCGATCTGTAGATAAATCTGCCTTGACCCACTTTGTTTTGCT
ATTTTCATTTACACTGTGCAAGTGGAAGCATGGTGGAGCACGCAGGAGTGTATCAATATCAGG

Figure 9G




AGGAGGNGTNACNTATTTNTATATCNNGGENNGT GAANAGGT TCTCCONT TTGGT TAAGAB( G tober 2006
CACCGT ATCGANNNGCNGGATATCGAAT TCCTGCAGCc caCTg TGEECTGGT TACGT GTGCT
CCaGEG t cwWEAGIAACT AGGACACCCT GAGAT CAACAGGAAACCAAAACCCT CegaTat#s/00112
CTGACAT CATGACCCAGAAACACCCACCCCCACACACATACACACACAGAGT GAAGGAGAA
GI'TGGCTCACCT TGEGAAGGCT CCCTCCTCGGT CTCCCTGCTCTCTCTCTCTCACACACACA
CACACACACACAAACTCCATCCATAACTCTTCATCACTTTGCTGACCATCATCATCCTAAGGEA
GGTTCGTCTCACCT CAGCCAAGGAGEGEEEEGATCCACTAGT TCTAGAGCGEECCGECCACCG
CGGTGGAGCTCCAAT TCGCCCTATAGT GAGT CGTAT TACGCGCGCTCACT GECCGT CGTNT
TACAACGT CGGGACT GGGAAAACCCT GECGT TACCCAACT TAATCGCCTTGCAGCACATCC
CCCTTTCGCCAGCT GBCCGT AAT AGCGAAGAGGCCATAICCGATCGCCCTTNCNAACAGT  C 419U=
CTGGT T CCATAA BOFCAATSLAA TEANAGTANCEATCAGGBTCANA TAGITEI GGTAACANGTCTAATT
TCT TTGATﬁAITM(E—IQIGB@SIH C@WMMWWWTA

CACATATTWWWT&&AAAAGAAWMTACACGTTTGGC
ACGATCCA ‘4. CTTCATCAAAACTTGCCATTTGGAGTGTACAGGTTACTAGCTTAAGACAGTC

TTATGCCARCA :1 O AN NG o ACA ‘eg“ CAG

GTCAATTALGE LA "{-v' CTD AN '\"‘eﬂ“ ' e‘v’%’v v&rv G .r\A ..;\n g’* URE,

AATGTCAG] W‘v ‘}ﬁ‘}é ‘z’"’ﬁ% TRTLARACCAC AR oszJ R LIACA ahoAs
GATCC

GCARE FHIAAGICeCTEIBATECAATCCRATTGAGG Fi gur e
11 F 18 %MCCQMGMMWWBGBMMECWWGGCG

GCAGGEGEEECTGGAGCCAATCCCAGCTAC
CATAGAGC@&@AGGCAGAATGCACCCT GGACAGGT CGCCAGT CTGT CACANAGAGACAGACA

ACT NTTCA NUUAA A ACARABAN WHCCTATTCCAGGACTCACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACTTTTGATTAATGCTGTGATGCATCAGAGGTTACTTACTTCTAACTCTACTCAAGGTAAGAT
TGAAGTAAACAACCTCTITATTTIGTITITGTITCATTATTCAAGCTGTTCCCTATTTTCCCCAGAT
AAAATCGATTAAAAAAAGCAAAAGGACTCAAGGCTGCCGAGCTCTTTCTGGGAAAATCAGTC
AGTGTITCCGTTCAGTGGGAAGTCAGAGAAATCAAAATCAATTCAGCAACAGAGAATGCCCT
TTATAATCGCATTGATTGGTTCCTGTTATTCICACTTGAATTGGACTTCTCTCTCICTCTTIGGC
TCCCGCTCTGGTTGGNGACTTACACACCTTITCCACACACCCCAAACCCCCGGCCAGACTGTTA
CCGTANCCAAACATGGGTATCTTCATTAAG

SB29
TCAGTTCAGCCACAGACTGACTGGCTITTACAGTTITTACGTGTGGITTAAGTGTITGTGTTATTT
GTGGTCACTGGCATTTTCTAATTCACATTAAAGAAAATAAAAAAAGTTTTTTTIGTATCCTTTA
TGAAGAAAACTTCCTATAAATAACATTTCAGACCCTATTCCAGGACTCACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACTTTTGATTAATGCTGTGATGCATCAGAGGTTACTTACTTCTAACTCTACTCAAGGTAAGAT
"TGAAGTAAACAACCTCITATTIGTTTTTGTITCATTATTCAAGCTGTTCCCTATITTCCCCAGAT
AAAATCGATTAAAAAAAGCAAAAGGACTCAAGGCTGCCGAGCTCTTTCTGGGAAAATCAGTC
AGTGTTTCCGTTCAGTGGGAAGTCAGAGAAATCAAAATCAATTCAGCAACAGAGAATGCCCT
TTATAATCGCATTGATTGGTTCCTGTTATTCTCACTTGAATTGGACTTCTCTCTCTCTCTITGGC
TCCCGCTCTGGTTGGNGACTTACACACCTTITCCACACACCCCAAACCCCCGGCCAGACTGTTA
CCGTANCCAAACATGGGTATCTTCATTAAG

5B30
TATCACGCCTGAGTTATGCAATATCACACACATCCACACGTACACACACACAGGCAGAAATC
ATAACAGTGATGGTGACGGTGATGCAAGAGATAAAGGAGCAGTCCGCATATTACAGCATGGC
AGCAGGTCGACAGGCGGTGACAGCCAGGAGAGAGAGAGATTACTGGAACACACACACACAC
ACACACACACACACACACACACACACACACACACACACAATCTICTCTCTCTCACACACACAT
ACAGGCACTCAGAAGGTGAGATATGTCTCCCAGCATAGAGATGTACTCTGCTGTAATCTCTTT

- Figure 9H




143U=ACCCTTCACTGATGACATTTC 143L=CCCTGATAAGGATGAGCAGA GV 11 October 2006

- CTCTCCTTTGGINGGAGAT CTACNGGAANGCCCTTCGT TTGEEGAAAGTACCCATAAGCTTG
ATATCGAAT O fok#cs-CCACT CTGEENTAGT AGAAAAGCGCTATATAAGAAT GNGeSEAB03/00112
TTACAAGTCCAATGTGTAAACACATCTTCCTCATTCATTATTCTTTGI CAAACCAACAAAGTGC
AGCCAAATATTTTTAATTAAGCAATTGTGTGT TCCTTGAACAGCCTAGATTCAAACAGATCTA
ATTTAGCATGTCATGTAAACCTATTGCTTATTATCTTTTATTGACAACAGT GGGATGAACCT G
GGCACGT GCACGCACACACACACACACACACACACACACACAGI TGTGCAAAGAAATTTGG
AAAAACACCAT CATCAGCACGT NCGCCGT GGCTGACGACGCAAATAGCAGCTGACCTTGAG
TTGGAGATCAGT GAAGCCAGT CTCTTTGAAGATGTATTGCCACCAGGAAAAAAAATTTTTGC

- AGCTTCTTCCT TAAAGCANGGGEGGEGAT CCACTAGT TEEABHIANNCGEENCGT CNACCGEEG
GT CCGANNGHTGANAANA FANACCLAGA TS SANSHTANGHSNC ACLCRGACEETA AT TGR TOtETA
W@WMMMMWAWACCAWMTATAT

RPN AR CTTTNETOATCCC
GCTTA@AA@E@EA@@@A&EW%%&A&A@GA@U&A@&T
GCATGCAGGGATAGTTACGCTGTAGTAGATTTAGTGTGTAAATGTTTATCA

dabbaAh b6 GGAT
UW@T&E&R@@TMW@%@W@PATGT
ATATAACT. WMW@W%@WW@MGA
LA TR TETCAC : ; 2 SACAETISTGTGTGTGT
21L=Tl TGW@IWGH‘GT@SETGGACTGAGATAACATCNATATCTGTGAGCNTTI'GGCCCA
TNNNTTNNNMATAR ) y
TAAGCT TGATATCGAATTCCT GCAGCCCACAGAGCT TCCATATGAAACAAGT AGGACGCTGIT Figure 11 G

3
18 Cct ob _ PCT/ . 142, B2 38 CGGTTGT
TACATGA ;1 - ASTEOGTGONTCTS GIGTGTG
CACACACA ¥ CTC
AGAGOGT C’E@@ﬁ@ﬁ@fé’ﬁl&@l@& - GAGGG
ACTAGT TCTAGA! AR ASTES AN A TE G AR RTEGIANCTGTATTT

GTGTTG CT ATTG CCAN GACATGGGTATG CANACACATAAAAGNGAGACGTTICTCA

SB33
TAGTATGTAGCATCTGAATTAGTGCTCACTCACACACACACACACACACACACACACACACAC
ACACACACACTCGTAATGCTGAACTNGGGTCCATCGCTGCCCTTCATGGTGCATTGCATTGCA
GAGAGGAAGGGAGGTGTGTATTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTIGTGTGTGTGTGT
ANACAGTGCCCTCATAAATAATTTCACTCNATATTGCTTTTAAACGATAGCATCCCACGGNTG
GCCCGCCGCGGNGTGCAACTCGNCCATAAATGATACTGTCAGGGCTAATACACGGCTTCCATT
ATTAAGGAGGCACNGAGCGGGTGCTGCTGCAACGCTGCACCCTTCGCATTCACTCCGACAGN
CGGGGCANCAGCGCAACGGC

SB34 .
ATTGACATCTCTTTTATGTTITCTCTCTTTTCCGATCGCAGTCAGCCACCTTTCGCTTCITACAAA
AAGAGCTCACAGTGCAGTGATGAACCCTAGTGCTTGTTTGTCCAAATGTCAGCAGTTTTGTAA
ACTGCATGTGTATGTGTGTGTGTGTGCGAACTTGTGAAAAAAGAAATCTCTGGTGCTTGTAAC
TITTTGTGTGTATGCTTGCACCTTTTTGTGTTCATCACATAGTTGTGGGTGGGTGTTTTTGGAGC
AGTCACACACACACACACACACACACACACACACACACACATATGCACAGTGTAATGTCATG
TGCATTTCCTGTACACTTAGTCTICTAATGCAGAATGTGGTGGTAGGGGAAGTCTAAATGATTA
ATGATTGCCTCTGTGGTCTIGICTGCCAAGGCTGCAGCTATAACCAGTGTCATTCICTCTTACTG
CTGTCACTCCATGAATATTGTATAGGTTATGGACTT GCTTGGCGCT GNCATCTACCACTACTTG
GGCATGTTTTAATCCT

SB35

CTCTTACTCCCCATGTCAGTGGGCT: AATGAGACTGACAGAATGCAAAAGAGAAGAGCTT ATGT
ACAATGTGTGTGTGTGTGTGTTCCTGTGTGCGTGCGTGCGTGCGTGCGTGCGTGCGTGCGTGT
GTGACTGTGCGAAGGTGGAGGTTGCAGAAAAGTAGCCTGAAGGAGGGCTTAGGAATATTTCA
GTATTGGAGGACCTCTTTGACTCTCACTCTGCCTACACACAGACATACACACACCGGTCAAAC
AAATCTCT. ATTATCAAAGTGACTCTGTAAGTGTGTGTG'I‘GTGT GT GTGTGTGTGTGTGTGTGTG

Figure 91




TACGCGCGCT CACT GGOCGT CGT TTTACAACGT CGT GACT GGGAAAACCCT GBOGT TAG Sk tober 2006
AACTTAATCGCCT TGCAGAAAAT COOONT TTNGONAGNT GGGOGT AATAGCGAAAAGGCCC

GAACCGAT G665 hdisACAGT TGOGCAACCT GANT GGCAANT GGAAAT TGT AAAGREFB03/00112
AATTTTI | GGTNAAAAT TCCGNGTTAAATTTt | | TGGTAAAAANANCNCATTTT 6LE
TCGGGTTGTGCTCCTTAG  6L= AGCCAACAACTATTCTGCTGT  Opsi n- Bl ue GVB36
CACGNACTCNGT CAACT CTGAGCCT GT CGCT TCCCAT CCATCOCCACAT GCAACGCCCCCT
TTGNTTNTCCAAGCACAGT CGACCCCAACT CACTCCTCCCTTAGTGCTGCTGCTGTGTGTGT
GTGTGTGTGTGT GTGTGAGT CTGCCT GTCACACCGAGT TAGCT TTTCAGTAACT CGGTGAAC

COGGAOGT GAAACAAACT GCT GOCGGGAT GAT CAGGCACGCT TTACCAT TGGACCACCTCT
CCGCATGTAATCAGGTCTCACATNCTTI | | GTGAATFAGAAATA 636U= AACTCTGAGCCTGTCGCTTC
636L= P 284 4 TCCTCACAGGAATTCATGAAG
AGRNNAN NN %%Mﬁﬁ%wm&aem
AGAACTAGE GEAT CCCCCAT CRAGAMAACACEELT COGOCAAR g CCAGAGCAGACAGAA
TTTAATAAGAAGK GGTAGCTTTAGGCGTGTATAAATTGCAOCGGGAAGATCTGACAACATGTA
TCATAATem;sATGTGAAATGTGGTGGCTTTCTATAAACAGACATGCAGATGGCTAAGAACC
TCTTCACCMIGTRGWTG@F@BA’HGAGGCT@M{E KTHE \ :

CTCTCCCA@@&W%@A@A@AW%@W BPATRPCFECRAATERAS
TATTACA CACACACACACACACACACACACACACAGAACAGTCAACCAACATATCACTT

ACTGGA £ TCOCATOGE J TAT, TCTG
GTNAATGOL &L AT ITCIATTERATEERES CAT
GVL7_TT GO AP IO EhT DI EOR OO COTGACT A COM SEEXIITON
TCTCTGT AR A S AT A QX AT UMTITUAA T GAGRGT CAA GATT A CEAEMGICCIG

CACACACAUASACACITAGECA BACSCAGAGBCRONTATATBABTEIATATREGACTTCCGC

CT C@%@IWWM¢QMMW@W CTCAG

ATTAA WQ%ATGTGTGTCCACACCU I ICAGT(:I I ICAAAATGGG
- %TTCGATATCAAGCTTATCGATACCGTCGACCTNGAGGG&DGOCCGGTAC
CCAGCTI

LI TAG A A LSt A kARt Edidi deerigur e 11 H

18 Cct obgkc CACACACACACACACACACACACACACACACACCACCCACTCCCTCTTTTTAACC
TATCCACCGGCACICTTCTTTGCTCACACACACAGAGCAGTCTGTCAAACACTCTTTTCTTCAT
CACTGTATTTCCAGAAGAATTAATTATTACTGAAACAGAAACAAATATGAATTGTCTAGCAAA
GGTTCAACTACAGTTTTTTCCTACAGTCTGCAAACAACAGGCATTTAGGCACAAACATACTGT
ACAGCAGCCTGATAATGAGACTTTCTTTTIGGTTTCACTGCATTATTCAGATGTTGTGACAGTC
TTATGTGCAACTGTTTCCTGTTTAGGGAGTTACTGTTATTTTGTCCGTTTTTAAAGTAGTTATIT
CTGGTCAGTTGACTTAAAACAACTT

SB39

GAGAGGTTGCAGTCGTGCTACAAGGGTGAGGGCACACTGGACCTGGCCTGGCTCAAAGTCAA
AGATATTCCCTGCAGCAGTGCGGTGAGTACTACTAAAATACACACAGACACACACACACACA
CACACACACACACACACACACAGACACACAGTTTACACAGTTTAATGACAGTACTGGGGAGA
TATTTACTATATTGGTGGTTCTCTTITCTTCCACACATACTTTGCGCGCAGCATGTAACATGTA
" GTGCTCTAATCTACCAGAACAGCAGGTGTCITGCAGTTATGITTATTAAACCCACTCATTTAGG
AAAAGGGTGTTTCATAGGACTGTATTGAAAGAAAAGCCAATCAGTGATGATTTCCTATTGTTT
TAATCATTTCTAACTAAGGGACGCTACAGGTGAGTATCTCTGAGGGAAAATCAGNTTIGTGAAA
GCTCTCCCACATGTTACTGTAATGAGCTTGTGTGCACTGTGGGAGGCCTTCATGAACACTATA
TTC

SB40
ATCTTGAGAAAAGTAACGATTGCCTGTAATTCAGGTCTGTGTTATAAATGAACCAAACATGCC
TGCCCTGTGCAGCTCAAAGAATACACGCACGCACGCACGCACGCAACCACGAACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC
ATACTGTTAGATGGTAGAATGTGAAGCCCCTTGAATTACTCATGCTCAGTGTGGAGCTCAATA
CACATTTGCACATAGACACATGGGTACACACACTCACATACACGCATACAAGTACAGCATTTA
AATCAGCAACGGCAGAGTGGGCAAACCTGGGGTACGGAGGGGTGGGAGGGCAGAACTTTTTG
CAGGTTATAGCCACACAAAAAGACACGGAGGACAGGAAGAAAGAAGGAACTGT
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WD 03/ 060160 PCT/ | B03/00112 83/ 169 18 October 2006
GGTTTCCTTGGGT GGAAAAATTTGT TANTCCCGT TTCACAAATTTNCACANCTAACCATTACC
GAANCCCTNE&AGabst g AAANANGNTNGT AAAAGCNCCT GGGGGNGT TGONCT AAANGHRAB03/00112
ATNGNGGACGCT T TAANTTCATANTTNAANTNGNGGGGGTC 17U= CCCTCTGTTTCCATCICA  17L=
GATACCTGTCCATACCTCCTC  GQVB37
CCTGACTCGTGCTCAGAT TAATAT CACCATTGATCAGAT TGGAT GGGAGGT GTCCTCACACC
CGCTCCAAACACCCCCCACCCCCAAACACCACACACACACACACACACACACACACACTCC
CTCACTCTTTCATTGCAGGGAATAGGGCT TTGCACTCT GAGAATTCCAGTAATGCGCCTTTC
CGCCATGCAGCTGTGATTTGAAGCACACATGCGCAT TTCATATTTATGTGTGTGTGTATGTGT

TGGCTTTCNTGTATTTTGGCATGT GCAAAAGT GCTCACCTGOGTGTCTCACCTC
TTTGGTTTi%TCATGAACACTTCTTCTTCATGGT TTTTGGTGCTGCTCTTTTGAAAAT
GGTACT AL der1RB TR eCAT AR Aekeacred L=

AATAT GAAA EA A Alaléalia caeal AcMéACA@@&ACACACACACACACACACACACACACACA
TTGAGAT CeE MNNNAAGTECNE AT AT A3 FA A

CTAATTT TBATENAGXTGAAGELCTIGIT

GAGGCACASATAEIIHAE

ACACACACAHEAGCITCN teos

TAATT LNy WW‘#&WTMGATGTGCT@CCCA
GGAGAGGA CTGPTACATTATTCAGGGCACTTGAATTGGGT TTCA

CCAGCGT TTCCTTCTGCTTTGATTGGGT TTTGTCTTGIGGITTTTT

GGEECCT SCEEROE A EQARATA NG REd R e eAG A TTGTTCACACCGCATCT
CCCEEECCEFEARATETESETICCr EARE A 0 b d A ACd FAGS Rt TACCACFIBGATTGCTAAGAGGTCAA
CCCT T GCGEAANTHOATECACATACAC A CAEA CACATKCECACA CAAAAH AN CARIGTGGAGAAAGA
GGCT AACASERONGONTETACTAR AGTTAVB BB TCTCTTTTCACTGAGATTGGGGTTGCACACAAACACA
A@C@TWWT%AW&EWGWACAC

EFNGS S A Fﬁg[pr e 111
18 Cct ob%FA%Q@AAﬁ@C%¢@@@i@@q3@¢ﬁIA§6§PM@CCCCCATAGAGACCAAAGCC
TATTTCAGTCAGGCTGCTGGTGACAGAAACGGAAGCTTTAACAGAGG

SB43
TGTTTAGCTATCTTITIGTTTITATGTTATTGTGTAGTCGATGCTGTCTGCCACTTGAGGGAAAA
CATTTTAGATAACACATATTAATCATITATGAGTTGATAAAGTCAGAAATACTGCTGAAAACT

- TTCTTGATGAATAAAAGCAGCAGGGTGCCITTTCCCTACCTGTATCACTCACACCAACACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACACACACACACACACACCTACCTAGGGGCACTATAGTTATATTAGGGTITTTATGCTC
CAAACTGTGATGTGTTGAAGTGCAACGAGTGACCTTCTGACAAGGACGG

SB44

. GGGGCAGCGGCAGGCCACAGCGCGGGCCCCTTTGTGCTGTICACCAGCTAGAGACGCACGGA
CAGGAGACACAGTCTAAGGCGAGAGACAGGCCTGGTGCTAATGTCTGCTCTAACTCAATAGA
GAGGCTGCCTCGCTGCITTGGCTGGCTGCTCICACTCTCTCTGATTGACCACTCCATTAAAACT
GCACTGACATGACCGCTGTGTGTGTGTGTGT GTG‘I‘GTGTGTGTGTGTGGGAGGGAGGGTTATC
CTTTAGAGATCCCCGGGTAC

SB45
ATTCCCACCAGCTTCCCTCCCAGCACGGCGCAGATGAAGAGGATGACTTATGCCAAACAGGTT
CCCTCCAGGTAAACACTGACTTCCTIGTGATGGACCAAACGACTCCGAACAGCAGAGCGAACA
GACACACTGCGCGCGCGCACACACACACACACACACACACACACACACACACACACACACAC
ACACACAGGTTAATACACACAGTCTCTCAGTCTCTACAGTGTTCCCCTGTTGGAGCTGACCAA
CGGTGGCCATTITATITGACATTITGCAAATTATGTTTTTATGTTAGTACTTCAACTGATGGAC
TGTGTGTGTATTAATGTATTAACACACACACAGACACACACACACACACACACACACACACA
CACAGACACACTCAGGTACCTTTAGTAATGACCAGGCTGAAGAGTCCATGAGGTCGAGGACA
TCIGTCCET CAGGCTGATACAAGACGAACAGCAGGAGGACGAGTCAGATGCTGCCATNTTNA
TETCAAACACACACN

SB46

CAGATATTGCCCCCTGTGTGTTGTGATTGTAAAAAGGCAACTGCTITGCTAATGTTCACTATATC
CACAGTGTTTCCAGTTTGTTTTGCCGCCCTCCAGTGGCCAAAAAAGTTATTAATGTTGTTGTAA

" Figure 9K




84/ 169 ACACACACACACACACACACACACACACACACACACACACACACACACACAGATARCHIRC
AGTGTI GAGACAGCCAACAGGGTI TCGGECAGAATCCAACAGGEA  655U= CCGACAGTCAGCTCAGATCA
655L=AACGH i abbkided GTCTCAC GVb2 PCT/IB03/00112
TTGAANCCCT TGGAT TCCCGCGENGGT TGCCGNTCTAGANCTAGT GGATCCCCCCCACTCA
AAGCCGAGAACTGCGATTTATATGGATGT GT GT GCGT GAGAACGATGNTACT GCCGAGT CCC
TGGACTTTCTCACTGAAGGGTIGCCTGTIGT TTACTGCAGT TAGCCGAGT CCCTTCAGCATGI CG
TCACAGCGCGAGAAGTGT TTAATAGGGATGTI TTGTATTCCTGCACTGCTGCTGATTTGAGATT
AGAGCTGAACT GT TGAGCGGGEGEGATATGCGCACACACACACACACACACACGCACCATCCT
GAGGGEECTTTGT TGCAATATTAAGGCGGGTAAGTATCAGCCGCATATAGT AT TTAGGEGEEGET

CT CATCCAGCCCCT TGACCCT GT GCCT GT CT GT GTGBAGPGCAGGAATTCNATATCAAGCTT

| ey v S ey EFETGTGT
GTNACAAT SECEMIGIEATAGEA F < g
ANTTGA CA AR AR f ﬁ%giesw546
GViI67 T > gﬁ%a e

TTGAGT ' aa GIG

TTTAACTGEgHTATCCGCGCT CAGAGGCAACCATACAT CGCAGAT TCCACAGAACATCATTAA
AACACACT AATRIAAEIERITACCAEEEEL X GETEACCGAGATACAACNOHTRICAGBACAATC
CTCACT GT GALAGCATGIET (S8 TG AAT AT COONTCRGETARCETCAIGTINATAAAGEDACTTG
.GATGGAGTﬁammeﬁﬂnmmnﬁmﬁsﬂﬁACAmeanwxwmGm&Tmmmﬁﬁmmmmxaumﬁsuumnawmﬂnxanc
GCT GCAGHAATFCI I IGIGAATATA . - A ~
CAGCTTTTET TSSO EAEATCI T IGUSTSECERTST
-TTCTGTGT@M@G@T%WT R Agen
GTAAA N PR A TAREHEA
167L= STA]
TGTGTNTT GAACCTTGGGTACCGNGCCCCCCNTCGAGGTCGACGGTATCGATAAGCT

TGATAT EEIATPNIEEAE \AEE GTEROOAGCRARCACACA
GI. w%mmmmm@ﬁmmmmamcm

B\ O a X A r L A
CACACACACACACACACACACACACACACACCT GAATGGCCCAGGAAACAGTNGGGCT GCAG
GGCAATTCTAAAGACATGACTAAAACCTGTTAAGTTTCCACTACACATNCTGTIGTCCTAAAC
ATCTCCTGCACCTCTGCATGTATGTGGATTGTGTGCTCTGT

SB49

CATGTTNGTAGCTTTTTITTTITITTITTTITITTITTAGCTAAACCAACATCGTG

- TTAGCAAAGAGCCACAGAAGAACAAACCACCAGGCTTGTTTGGCTAACAGTGACCTITCCAC
ATCCTCATTAACTGCACGTAACAACACACACACACACACACACACACACACACACTAGGCTA -
CATGGCCAAATGGAAGGACTCAGCTTCATTTAGTCATGGTCAAGCAAGCCACATAAGTTTGGG
CAACGTGTGATAAAGCGAAAGAACGTCAGCTTGGCCCTTCGTGTCCACTTGTCAACACAAACA
AGTCTGGGAGGCAACTTTTCAAACGTTGAAGGAGCTAGCTAAAAAGCTACTTAGCAAGCATG
CTAACCTTCGCTAGCTGAGCATTTATAAAAGTAGCACACTGAAATGGCTGCGTTCAAGGATCC
CCGGGTAC

SB50
TGTAGATGTAACGTTGTCCTTACAGCGTGGTTTAGACTGATTTCT. ACAAAGAAT’ITGCAGCTT C
. AACCACCGCCATCAACCCATCTCCAATTTGTGTGTTGTATCGTATCTGTCATGCAGCAATACTT
CCACGCCGGTGGTGTGGGCCTGAAGAAAACCTTCTTGGAAAAGAGTCCAGACTTGCAGTCTCT
GCGCTACGCCTTGTCTCTGTACACCCAGGCCACAGACAAGCTCATCAGGAAGTTTGTCCICTC
ACAGAGCGCTCAGGGTGCGACTTCAAACAGCAACAACACACACACACACACACACACACACA
CACACACACACACACACACACACACACTGTCACACAGCAGGTTCAAATGATTTCACACAAAA
TGTTTCACTTACTCTCAAAGAGCTCCACTGCTTATTCTTACTAAAAGTAAGGCTTATGGAATTA
AATGGGATTATGAGATTAAATAGAATAACTTGGTTACCGNGTTGNAATGTTTAATTCATTGCT
ACAGTGAATTACAATNACCATACCAAGCAGATTCAAAA

$B51

CTATCTGTGTCCTGCCATAACTTTATCAACACTTAAATCAGAGCTTTAATCTTATCIGACCCCC
. CCCCCCCCATCGTCTGTGTICTGCTAGGTCAGCTGACTTCCTGCTCAGAGACTGGCTCACTTCCT

- Figure 9L




ATAGATCTCTTGCGGTTTCTGTTTTGGTCTTAAAGT TAGAGGAGGAGAATATGT TGAGRABTAber 2006

TTACTGGAATGCGT CTCCTTCCTGTATGGAGCGT AACCAT CTGT GGGGEGGATCCACT TNGT

TTCTAGAGGH666d36NCCEEGT GGGAGCT TTCAAT T TGGECCT TATAGT GGAGT NG TB03/00112

TTACGCGCCGCCT TANTTGNCCNNT TNGT TTTAAAAACGT TTGT TNAATTTGGGAAAAAACCN

- TTGGNNNGTTTNNCCC Figure 11 J 18 Cctober 2006 WO 03/060160 PCT/1B03/00112
85/ 169 380U=CGCTCGITACAGICAAAACC 380L=ATACAGGAAGGAGACCCATTC @Gw342

GGNNNTNNGNNNANNT TNTNTTNT TACATGENNGATCTTATNNAAATNCCCCGGECCENT TCT |

GGAGGT CGACGGTATCGATAAGCT TGATATCGAAT TCCTGCAGCCCANC TCTGT TCCTCGGT

CAAGCTCTCTGGECaCTTCTCACCT TCAGGTAAAAAAAAAAAGAAAAAAAAAAGT CAGGCATAC

TCTGICCATCCATCTATCTATCCATCAAT CCAT CCAROAH T CAT CCAGCCATCAATCCTCTGT

CACCCAT AGEErACT T GATEEd (T SPEA CT¢Id AT GET G ST ATET AT T BCOSAIATGEATACC

GGGACT GCEA @ﬁﬁﬁ@§§§ﬁﬁ@ﬁ&%ﬁﬁgﬁﬁﬂvvvhNTN 342U:TCAATCCTCTGTCACCCATAG

342L= CCA@ACA GaML88
1 : Jd%@@iﬁ@@lﬁemcm

GNNNNNN

CCGCTTT. AR :

'GTGTTCAGGAL ﬁﬁ%&@@%mm@wma&m&m&&&m&mmx@%m@mm%mmmmmm
AAAACATAﬁEE%ﬂX}%E6m3m@eTécm&xXNﬁmuﬂmmyKﬂxmxnznxﬁﬁcmﬁxcnmmmaxxxnxyAAAA

GﬁACCCAGé#Tf?ﬁ#*&é@¢?¥AGWGAGEEWTAATTctninfﬁTGECGWAATCATGGTCATA
GCTGNTTCGC GTGAAATTGTTATCCGCTACAATTCCACACAACATACGAGCCGGAAGCAT
AAAGTGT GTGOCT

188L=

CACACACACATGTTTACACAGATACTGTACATGTAGGTGTTTGTACAGGTGTTTGCAGTGAGT
AGACACCAGCTCATGCTGTACTATCATTTACATTATCATTTACTCTGATACAATAAAGAGCAA
AAAAACCCAAAATGTGCAACAACCTACAGACGACCCACTTATTCAAATATGTACCAAACAAA
CAAACAAAAGGGTACAGATITAATCCGACATGAAGCACAAAGAAACAGCAGATAAAACTGC
AAAAAAACTGAAGCATGACACAGGATGAAACCACTAACAGTTTATACATTTACTTTAAGAGC
TCAGTAAGGCTGAGTCAGCAAAAAAACATACTAAATCCATAATITAATGATTTAATTTTTGTC
. CTTAAAGATGAGAACTAAACACATAAAAAGTTGTAAGGTAATGTAATACTTATIT

SB54
AGATTAGAGAGATACTGGAGGATACAGGAGTTAGTTTATATATGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTTCACTGCAAAGCATCATTTCTTGTCTAAAAAGAAA
AATAATCTTGTCAAGCATTATTGCATTAGACATTTTTGTTITAAGAAAATATTTTAGTTTIGTC
TTAATAAAATATTCCAGCTAATATTGAGCTAGATTTAACAATAAGTTAAGACAATGGTTTGCA
TAATATTCCAGCAGAGGAACACAAGTATTTTCCTTATTTTAAGAATAAGACTAGAGAAAGTAG
TCTAGTGACCAAAATACTTAAGTCTATCTTAAATAACTGAGTTTTCATYGTTTGTAAGCACAAC
TTTTTTACTTTTTTCTAGTTTTAAGACCCATTACAGTGTGTCAGTGGTTAGA

SB55 :
CCCGGGTATATTCTATCAACCATTAATTACTCAAAATAATGTTTAGTTCAATAAATATATGTAT
TGATAGGTAATATCATTATAGTTCAATGCATTTCATGTCTAAGTTAGGCCATTTAATCATGCAA
ATTGTTTTGTTTITGAGAATTAAAGAAAAACAATGTTTACAAAATGCAACATATTAATCATAA
GAAGTGTTTITAAAAATGAGACACGCTGCGAATACCGACAGTAAAAGCTGCATTGCAATAAA
TAAATAAAAAAAACATCGCCATATATCTTAAAATCTGACTTTGTTACTAATGAATTGCCCTAA
AAAGACACGCAGATAACCGGCACGGATTGTCTCCCACTCATCCCAAATAAATATATAAAGGA
TGGGTGGACAAAAACCACGCCTTTCAAGAGATGATGACGAGCACCTGTGACCCCCGCAACAT
TTTTCACACACACGCACACACACACACACACACACACACACACATACACACACACACACACA
CACATACACTCGCCACATTGTTAACGCTGGAGACAAGAGTACAGCAA

~ Figure SM.




TTGATNCCCT TGNAACCCNCGGT GGCGGECCGECTCTAGAACTAGTIGGATCC 18 October 2006
CCCATCTAATCTCACATGGCAATATTTTATCAATAGTGTATCACCTGATA
TTACATAT MO @3/ ACGAT CAAGT GCTGACAGT GCCTAAGAACTCCTT PCT/R03/00112
TACAGTGCTACTAACAGT ATGTGAGATGGGTGTAGGTGAGATTTTAATAT
TCACCAAGCCAAATTACTTTCAGAAAAAGACTCTAAAACAATCCTTCGEG
CTAAACAAAAGCCTCTCAGITTGTCCTTGT GCAGAAAAAGCGATAAATCG
GITATATAAAAGCAGCACAGAATAATGCATTTCCACCATAGCCACAACCT G
CTATACAATTCTCCAGAACATTACAAGCCCAGCAGGATGI TCACAATCAA

AAAAT ACCACACACACAAACACACACACACACACACACACACACACACAC
ACACACACAAACACACTCAGAAGT GAATGGAAAAGHG AAGATCTTAGAAA
TAAACACAg};%CAAATGGGGGCT GCAGGAATTCGATATCAAGCTTATCGA

TACCGT CGALX GIRGRA) ' CTATAS TR RAGE TCOAGTEadATYaAecd 1 K -
---- - -ccercﬂﬁc@&cﬁmsa&@&@rcmwmmmmmmsﬁmm
53U= WTWWWEW&GCCT@CCC

.....

CGATGT G GGAATTTGIGITGTGTAGTCTACGT GT GCATGT GACTCTAGAGGT CA

GAAGGA TGTTATTTT CCACTTTGAACAAGT TAAAAATTATACTCATCCTPCTCTTCCA
AACTA SRS ATTENCT eI RTLOOE ST I IATHAAGAGOTCTGA

TCCGT CT TAANECNAGXS AT TAAG ABTAGTA CEASTATOARCA GCAGORECCEBTACGTAGC ATCAG

MATTMG@@GGETWEGWXWWMWMMWMAGTC
NALACBOE GCA MAWWMAQA@@S Gw41

IOCCHC ﬁWCCTGTTTGGAAGCACCCCATGTCAAAAGT

SCUGTRA ASETABRCHETRANTABKETCAG
ACACACACH &‘gﬁrigﬁ?.( SACACACACAL "\& d’ B \aaw g Asv at AR \et CTCTG
ACCATCAGIEE AL a~%'g' 2{"“ AR 33«:‘%‘
CAGAGAA lﬂv eu’ e-fwu---nvk\r A (e g eyl -r-i '-r '3 ‘i e ATTI‘
TCC'ITCTAACGG

SB58
TTTGAAACCGGGCACCCAACTGCTCTCTTTCTTTCACTCTCCCTCTCTCTGAATTGTCAACCTAT
TAAATGTCTCTTTGTATCTCGCCCATTCACACACAAACTGACCAATGGAAAGCTTTGGACCCTT
TCAGTGACAGGGTGTGTGTGTGTGTGTGIGTGTGTGTGTGAGATTGTCATAACGGAGCTGTCC
CAGTTCITTTTGTACATTGATTGCACCAATGTTATTTTACTAGTTTAGAAAGCAGATGTCACTG
CATGTGTGCGTGTGTGAGAGAGTGTTTGTGAATGAGACTGACAGAGACTGTGAGGGTGGTGT
GTATGTGGTAGAGTTACATGAAGAACAATAGCCTTATTGTACCTGTCTGCTGCTACTGTCTGTC
TITGTGTCGATGCTCTGCACTGAGCCTATTITGCCTCATTCTTTGTGTAACCGATCACACATTTGT
GAATAAAGTTCGACATTTCTGAGTTATATCATACACTTGTAAGCTCTCTGGTGGCTTAAGTGGT
GCANGGTTCCCCANTGTATTGGAACTAANTATCACCAGNGGATGTTTTCTACCAACACTGGCT
“TCGACTATTATTCAGTATTGCTCTTGCATTTAACACTACATGGGCGAACAT

SB39

CTGGTTAGTCCTGTACGTGTTTGTCTCCTCT. AAAAGTAACCAAATAC CAGTCTACTTGCCACTC
TTGAATAACTCTCTGACCGACTGGACTGCTGAGAAGGTTGTGCGAGTGTGTCCAGATTCATAT
GTGTGTGTGTGTGTGTGTGTGTGTGTATCAAACAGAAGAGAAAATGCTAAAAGTCATGCAAG
ACAGCGGAATAAAGCTGGAATAGCAACAAGGGAGAAACTGGATGGCAATGAAGTGAGTGAA
CAGACAGGTTATTGGCAGCAGAGGGAAAGTAAAAGGCTGGATGTCCATTGAAGACGTAGATG
AAGGAAAGAGAAGGTGCTTTTAGTAGCTAAAAGGAGAGGAAGAGTGCCAGAAATATATAAA
CTACACAGTTTAAATGTTGGTAACAGGGGAACCACAGTTAGAGAGGNTTATGITCATCCTTAA
TGGCTCTTTCCCTGTAACCCATAGTGGACCAATCITGAACTTGGCTTCTTATAAATCATCATCA
TCTGAATCANAAGTTAGTGATAAGTGTCTTICCNGGGGGGTGGTCTCTCCAAAAAAGGCTTTA
TI'I‘TGTCACATGGG‘CCA’ITACGGCATTTAACGTGCATGGCCGGTCC’IT AAGCAAGCTACTTGG
CTGN

Figure 9N




CCCACCCATCGGAGCAGT AACAGACAAACAACCT TTTCTTGGAAAAAAGGT TGATACTIGTIGEber 2006
TTGOCAGGT TAGTCAATTTCAACCCTAGT CAGCTAT GT GTGT GTAAAGGT GGATGCACAACAA
TTTAGTCTGTGTGCTCAAAGT TATTTGGGCT GCAGCAAFEFH/asB /00112
ATCAAGCPTATCGATACCGT CGACCT CGAGGGGGGGCCCGGTACCCAGTT nGGTTCCTTTTA

GT GANGGGTNAATGCGCCCT TNGCGTAAT CAT GGGCATAGCT GGT TNCCTGNGGGAAAAT GG

TATNCOGT TACAATTCCACAACAT TTCGNGCCOGGAAGCNNAAAGNNGNAAACCFGGGGGTG

NT AAAT GAGGGANCT TACCNACATAAATNGGGT TGGGCTNACT GGGCCGNT TTTCAGT GGGA
ACCTNTCGTGCCACTTGATTAAT GAAT CGGCCAACNCNCGGGANAGGGCGT TTGCCCTATGAN

GGCr TTTCGCTTCTGCT 241U= ACAATAAACATTATCCACACA 241L=" GACTAGGGTTGAAATTGACT
GVB17 ACATTCAGGACTATAATATGTGTTTTTAGGMFTEACCCCCCr TCTCr CTC
ACGTGTCCTCTTTGCAGGAAAAGT CTGTTTATTTCCTTCTTGGCr GTAGG
AAGTGT GT GT CCTCCCTGCAAGT GGATCAGCT TECCT GT GGGTGGAGGTG
ACTCGTGTTCTCACTGCTGT GGCAGGCAAAGGT GCCAAAT GCACACACAC .
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TCAGGTATGGACTTATGCACCTTCTTTGTCACACCTTTCTGCAACT CTGT TAGT TGGURAMG ber 2006
TCCCLTCGTGCTACTTf GATCT GOCCTCTAGCCTCCT CTCCATGGAGGGTACTGCCCCTT
GTGGCT GT FedAGHE(TEA COCAAGCAGCT CACT GATCACT GCT GCCGT AGT GTAGAT féiifos /00112
- TGTr AGTGTCGGTAATCGTGGTTGTAGGTATCTGC! | | GTCLTGCACTGTCCACH |1 711 GC
AATGACAATGCAGATTI TCCACTTTTGGGACAAATACATGCAGATTTACTGTATGTGTGTGTG
TGTGTGTGTGTGTGTGCAACAT! GGCATTTGTTTACTCAGATCCAAGGCA 637U=
GCTGCCGTAGTGTAGATCAG  637L=TGCCTTGGATCTGAGTAAACA LG 5 GWB71
TI TACCTCCCTTTGAAAGCCCCCCCT CGAGGT CGACGGTATCGATAAGCT TGATATCGAATT
CCTGCAGCCCATCGGAGCTGCCTTTATAAGCGATATTGCAATGGGACATTTGCTTCTCGCAC
GAACATTATCCAACGAT TTCCCCCT GAAGGCT TGGCST BT CAAT TTGAGACGCAGCCTAAA
AT ACCAGGCAGCGCAT CTCACACCCT GGCAT GTGGT GEFGT CACT CCTGT TCATCACTCAGT
TCCCGTf AGACTCCCACT GGAGCGAGATGGGT TTGATGCTGTGTGTGTGAGTGTGTGTGTG
CAAGCCAGBROWI TCTTAATCCTTGT! TGATGGT GCATTTGTGCACT! TGTTGTGTATCTCTAT

SITA GGGT ARGSCTTGA

ACARARACGCACA

U FAK A ’ BASHA A, AT it ‘
CTTACT
m&é? T (i JRESFACACACA
T CNCOASHCEERR ACKEA ACACACACACA
ﬁ 3 CCAGTTIECG -%TGGG
CGCAN & N ; 5CRGGACT
AATTTI T SOABIE ANGTOACAE XSS K] P REERTGGCEAGTGCGGRCGE

3710=CCGACRGBCAGCAAGTCETR CEEEATCCROTAB HICTAMYARGNRE deanocdEG M AABEIT ober
2006. VDC&BWMM?@MGB&CG@AT?ACMO@@TMCCIEWGZ‘ITTACAACGGTCGT
TGNNNT T T GAGHSRGAAR/SIPT THR CETANTRE NGAAG ,
TCCCCCACATAEARTGACETT:

TTTAACTTWTGAATGTTTTTTTGACTCAACI;H GTGTGACTTTCACCTGATGTATG

CTGITA CLACTC %CT TGAAGCATTATCAATGATAAGGAATAA
TTCAAGIT. C % CACTATAGI TAATCAACAGTATAGAAA
AAAAACA I "TCGATATCAAGCT TATCGATACCGT CGACCTCGAG

GEEEEECCEgd ACCCAGCT TTTGNTCCCTTTAGT GAGGGT TAATTGCGCGCT TGGECGTAA

TCATGGTCATAGCTGNTTCCTGTI GT GAAAATGNTATCCGCTCACAATT NCACACACATACGA
GMS507
TGCCCCACAGCTCTCTGACCCGCCTCGTTCCCTTCCTGCACACACACAATGCATTAAATAAA
CACACACACACACACACACACACACACACAGCACTGGAGACGCACATGGAGTCCCAGTGAG
GCAGGATCTCAGTGTTCCAGGTGACCATGGCCTTGGAGATGCTCTCCTCCTGCCGGTGTCT
CTCCTTCATCTGACGCTTCTTCCTCTGGGCTTCTTTCAGCTCTCGAAGGAGACGCAACAGCAC
GAGCCAATCAAATCCAAGAACAGCACCAGCCAGTGACCTCAATACGTGTGTGTGTCTGTGT
GTGTGTGTGTACCTCTCCTCTTGGCTCCTGCCACCATCTCCTCGTACTCCAGCTTIGTGTCTC
TTGAGTTTCCTCTGTAGATTT

507U= CCTTCCTGCACACACACAAT
507L= GCTGGTGCTGTTCTTGGATT

GM630
AGTGTCCGGATCGGCTAAGAGTCTCTGTCAGCAACTACTGCAAGACACATGTAGCGCTCTAG

. ATAAGGTGTGTGCACATGTGCGTGAATTTAACTCTGTCCCTGTTTTGCAGCACATCACCTGA
TICCTTTTTCTCCTGCACTGTETGTGTCTGTGTEGTGTGTCTGTGTCTGTGTGTCTGTCTGTG
TCTGTGTGTGTGT

Figure 11 A




ACCGGAAGCATAAAGT GTAAAACCT GGGGTGCCTAAAGAGGGAGCTAACT CACANT AMR T tober 2006
CCGT TGCGCTCACT GGCCCNT TTTCANNCGGGAAANCT GTNGNGCCACT GCATTAATNAAT
CGGCCAACGHRINGBieb I AAGCCGT TGCNT AT TTGGGCGCTNT TCCNT TNCT TGGT ABESRB03/00112
CTCNNTTNGCT TNGGCNGT TCGGNT TNGGNNAACCGGNATNAGM? ACTCAAAGGGGGGNA N
462U=AGTTTCCTTTTACACTGCTCC 462L=TCCACGGGTTACTGAAGA G\W87
TGTGTCTNCCNCCNGATf T1Ti GCATO00GCCCCCTTTCGAGGTCGACGGTATCGATAAGCT
TGATATCGAATTCCTGCAGCCCCCACGCCCCTGATATGGAACCTTTAAGCCTTGACAGAGTT
TACACAGGTGAGTTATGAAAATATGCACCACACTGGTGCATTCTGEGAATATTGTGGTTTTTC
AGTTATCAGCAGT GEGTGECGEECTTTGECTTAGTGCCATCTCCATAAACACACAAAAGCATC
GGCGTGCCTCTCATGGATACT GCTGGCGT TGCCAT GBAACAT GT GAGGAGAAACT GCAGA
ATATAGGATCAACTGTAGCTCCCCCCACCACCACCACACACACACACACACACACACACACA
CACACACAGAGACAETATEXSTICHET CATRCASATBANGIE X CETSTARCEITATCAAT
Ammmmmmmmmm SN RGO CASTETACAGGT
ACCGAGCAGEBTSATERGEACCTRCACATACTCTCACATGACCTTTCATCGCTTTAGCTGAA
GCCNNCAGT GCACAGGCACTAATCTACCT TTGCCTCTAAAACACACGAGGGCTN
287U=TAGIGCCATCTCCATAAACAC _ 287] =GTCTCCGTCGCTTCATT ~ GVB34
CAGCTACA@@%%@W@TGAUGCA@GA@CATGATATAAT
CAATGAAT GTGTGTGTGTGTGTGTGTGTGTGTGTGT
GACATTATTACAGAATAATTTAACT GAAATAT GT CT GGAGGAGAGCT CGAACAGAACAACATT
AAACT GAATGAET GCCGAAGT GT TTTCTCTCCTCTGCTGAAAGT TTAATGTCGGGT TTGTCCT
TGCTGACT TN EHEANCANANARE AP CEN S S CEe U T TETIGARA S AIGRCTCEHICABTAG 34 L =
- CCCGACAT AaBACEATATSBEAATTYERXOAGEECccTCAAAAGTGCAACTACAGTAACAATGATTTGATG
ATNTTNI TACBNWWWMMAWWAW WTC

TCCCCNNCAGSBAATHGECANT TA TGRSO 6r e 11 N
C e e M@@W@B@FCE@%TGW@T@T@E@I@% T GT@@FE[@
TTCATCAC@@T@AQ&?WM@ RE CATG

A ) GI'GCATAACACACACGCACACACACACAC
u TGCACGTATGCCGGTCCATTTACACTGIG

GMB86
CCATAATACACACACAAACAACTAAGCACACACACACACACACACCTTTCCTTGCTTACAGTG
GGTCTTCCTGTAGTTGNGGCGCCTCGCCGAACAAACACAGAGCAACAATACAGTACTGGCT
AATCTGTGATCCTAAGGAACATCAAGTTCTGGAAACACAGCCAAACGCCTGCGCGCACACG
CACACACAGACACACACACACACACACGGGTGAACAAACAGCTATCCCAGACAT

' 686U=TGCTTACAGTGGGTCTITCCTG
686L= TGGGATAGCTGTTTGTTCACC

GM262
TTGNTTTNATGACCGTNAGCTCCACCGCGBTGGCGGCCGCTCTAGAACTAGTGGATCCCCC
CCAAGAGCAGATGCTGCTGCTATGAAGATAGATCACAGTGGGCGCACCGTTTCCTTCCTGE
GTGCTGTGATGCTGGGGTATCCAGACACCGCGCGCGCCTETEGTGTGTGTGTGTEGTGTGCE
TGTGTGTGTGTGTGTETGTCTGAGAAAGAGGAAGTAAAAAGAAAGCCCAAAATGTTCGAGTGT
CTTCTTTTGCAGCTATATACATGTGCATTGTAGAGTATTTGGATTTGTTTITGGTTTATTTCTTT
TTTCTTTCTCATGCACAGCTATATGACAATTTACTAATAAATTATAGCTGCATGTGAATGTCCT
ACAAATGTGTCTGCCTGGCTGTGCCCTATTGATCAGCCAGATTGCACCTGGGGCTCCGGAT
GGATGACCCTCTATTAGGCTGTCGGAATCCCAGTAAAGAACATCTCAGCAGCTGGGGGGCT
GCAGGAATTCGATATCAAGCTTATCGATACCCGTCGACCTCGAGGGGGGGCCCCGGTACCC
AGCTTTTTGGTCCCTTTAGTGGAAGGGTTAAATTGCCCNCTTTGGCGTAATCATGGEN

Figure 11 B




GCGACAGT GAGT CT GT TAGCGGGAT GCCATAGT GGGCT GCAGGAAT TCGATAT CAAGOR TG Gher 2006
GATACCGT CGACCT CGAGGGGGGGECCCGGTACCCAGCTTI TGTTCCCTTTAGTGAGGGTTAAT
TGCGCCCT TWeRGMAECAT GGT CATAGCTGTTTCCTGT GTGAAAT TGT TAT CCGNT G OARIEH0112
NCACACAACATACGAGCCGGAACATAAAGTGTAAANT 112U= CCGATATTCATCACGTTTAAC
112L=ATCCCGCTAACAGACTCA G\WR22
NTTTGACAANCNT TGGGT ACCGNGCCCCCCCT CGAGGT CGACGGTATCGATAAGCT TGATA
TCGAATTCCTGGAGCCCCCATNT TCACAGT TAACCAGCOCCT GCT GACAAACGACAGTAGC
GGTTTTGCAGCT GGGAGAT GAATCAGACCGT CATAACT TAACAT GT GGT CGCCTGCAAACG
GTGACATCTTCGCAACT TCGAT GCCAAAT GAGCCTGTTGT CTGCACGCCAAT GCAAAAGCCA
CTCACT CACACACACACACACACACACACACACACATIEGT AAAGAGACGGATCCGCTGGTT
AGGCATGCCATGCAGATTCGCACCTGCACACGCCAGATAGCCAAATCCAACGCAAGTTGCA

REBAATAACGT TTACTCATAATCACACCGGGCTT
N@@AW&W@@&@@A@A?@MA@CATC@CCAAGAA@G@G@GGATC@C

TAGTTCTA CCGCGGT GGAGCT CCAATTCGCCTATAGGGAGTCGTATTAC

coeCTCRS 5 A A A2 AR GRERCCAACT
L=GAT : H g;g T, %CATATTTCTCTCCGAGGC

ATCTTNA SETYPHT TGTTTCTACTGGAAACTG

AGCT CCCAG ATV TS ANACRECHT ééﬁ%&%ﬁ@fﬂﬁﬁ@ﬁ@@?@é‘&ﬁmcmeﬂmmwccm

ACCGT GACAECTE CREAAGT COBAT OIS ravETGYGICTGTEIECEEEACE TG TG TG TGCGCAAAGTG
CCAAT GCCARBAGTADAS CrET AT ACACATA S I AN BABGBGCACAGACACAGACATTGAAATAC
ACGAAT AAGTAGAGESATEE A PAGT TR AISHTSCAMGEAGAT TCGCAC
CTGCACACGCCAGATAGCCAAATCCAACGCAAGT TGCAAAAACAAGCCCC
GCATTTCCBRA ARG TN ASABTPART CATAATCACACCGGCECTT
CCAGCT AGEAA GO AR SR A R A SCT AGCAT CGOCAAGAAGG

g;mf’: .‘I‘ AGTTCT AGAGCGECCGECACCGECEGET GGGAGCT CCAAT

TCGCCTAT ;‘ , A DN EITCABAA CTAGTGGATCCCCCCCC
ACGGT CGT (Aot ’fé@ﬁﬁé\ﬁm AASERSRTEETCATC
469U=ATG@@MWECAW@KWMAMACACACACA

CT w@WﬁﬁIMM@W@MWGAﬂGTMAGﬂGMGG
AN ACEBAGGCATTAMIIETCACGTCATCTCCAGCTA

ATTCTACT@@M@A@TTTACTCTGTTGTGCATGC

ACACACACECECHEING EAACRGACRTERECEFCHITABC %BfTAAAT
GGAC’I‘GACGTAGCTCTGGAGCAGGTGCCAAGTGGGGGCTGCAGGAA‘IT GATATC
TCGATACCGTCGACC’I‘CGAGGGGGGGCCCGGTACCCAGC’ITI‘I‘GNTCCC’I‘I‘IAGTGAGGGT’I‘A
AT’I‘GCGCGCTI‘GGCGTAATCATGGTCATAGCTGGTTCCTGGGGTGAAAATG‘I‘TATCCGNTCAC
AATTTCACACAACATACCGAGCCCGGAAGCNTAAAAGGGGTAAANNCTTGGGGGTGCCCTAA
NGNGGGGNGCTAACTCACANTAATTGGGGGTTGCGCTCACTTGNCCCGTTTTCCAATCGGGAA
AACCTNTTGGGGCCAACTTGGATITAAANGAATTGGCCAACCCCCGGGGAGAAGNNTTITCNG

ANTTGGGCNCTCTTCCT

373U= GGCACCATCTCTAAGGAAA
373L= TAAAGGGGACAAATGTGAAAT

GM619

GM535
CCATCCATGAAACCATTTGACTCCTAAAGCACACTGTTAAGTGAGAGGATGCACTTCTCCTT
GATTTAAATGAGCAGCGGGTATCAGCAGTTTAGCTCCTGCAGAGCATGAGCTCCACACACA
CACACACACACACACACACGCTTACACATTGTCACATAAGAGAAGTTATCTACTTG'ITGCTGT
ATGGAGAGCTAAA

Figure 11 C




- 18 Cctober 2006 WD 03/060160 PCT/ 1B03/00112 90/ 169 18 October 2006
AGATGCAGACAAACCACAAAGAGAGACTCAGATTATCAGTTTTAATGGEGT
CAGAAAAAGED 16041166 T GAGT AGT GTGTGGATGCCTGT GT GGECGCTG PCT/IBO3/00112
AGATAGAAAAACCATTTAGTCACACCTACATGAGATACCTGITGTGT  320U=AGACAGCCATGCCAAGT
320L=TTTCTGACCCATTAAAACTGA @Gwv124
TTNGANCTNT TGGACCT TCNGACCCCNT CTGGAGNTCGACGGTATCGATAAGCTTGATATCG
AATTCCTGCAGCCCNTCAGATTTACAGTCTATACTTCATATTCTGATGGAGT GGGAAAGAAAA
GCAGGACAGGECGCAGGACACACACACACGCACACACACGCACGCACACACACACACACAC
ACACACCTTATGCGAAGCTATTAGI TCTGATAACTATTATTACTTCCTAATCATCCTAGIGICAT
GTTGAACACTTCACAGGAGT GAGAAGCT TGCAAAT GRAAGCAGGECAGGT GTCAAAGCAAAA
AAAAAAAGAAGAAGAAGAAAAAAAGEAAGAAAAAAATCITGFAATGFT&AATAATGF&AG

TCTTCTTACTTTACCCACAGAAAGATAAAGTTGATGCCGTTTTATGAACCCTG\IG\IGGATATA
AAGAGCCCECPA %@%TNCTNTCCATGG 124U=TCATATTCTGATGGAGT GGG
1241 =GTATHTERFASFEATHTIFECAs w20 Qw23

TTNACTTT TCCCTTTTGAACGCGGECCGCNGCCGT TCTAGAACTAGT GGNTCCCCCACA
AAATCTCT GTAAGAACAAAACAATGCAGTCTTATCAGGGATCTCTTATTTGI TTAC

ACAac a Gﬁ% AGCCGACTGGTGGAAAGT TCCTGCGCTTTTGTTTATCTCGGCTAACT GAGG

CCGTCCAGI TGATTACTTGAGGTGITTTGIGTGTGTGTGTGT GTGTGT
GTGTGTGT@@},GTGTGCGCGTATGTGTGTGCTGAACTLI TTACATTTCTTTTCT1TI TCAGG

MmﬂT%WWW@W’E@EW@EW@TmTMGC
AAGCAGCABATATGEA T IEPPIGAGECI TIT AGCACHGATEFGAGTIAE

NANAT AWACYC
TGCAAAAANATTAAT C
223U=GTTEAbRARL o NG

203U= GTGGAGCCCAGTGGAGTG
203L= ATTTGGTTCCGGTAGATGGTG

GM5&51

GM443
TGGACTCCNGAGCCCTTGNAACCCCCCTCCGAGGTCGACGNTATCGNTAAGCTTGATATCGA
ATTCCTGCAGCCCCCTATTCATTCCTTAATCATCTGTTCATCCATATATNGNGGGTATCCATA
CATCATCGATCCATCCTCTCTTGTTATCATCTGCTCTTICCCCTCCTGCCCCAACTCATCTCTC
TCTCTGCCCTCTCTACATCCATTCATTCATCCAAATCTCAATCCCTCCATCCCAATATCGATC
CATGCACACAAACATTCATCTATCCACTATGAATATATCTATCCAACCATCCTTCCTTCCTGCT
CTCCCTCCTTCCTCCCTTGGCTCCTTATCCCAGTCGAAAGGCTTCTACAGCAAGACTTAACA
CGCTCCACTACCTCCCCGTCCCTGCATGTGAACACACGCACGCACGCACACACACACACAC
ACACACACACACACAAAGGCAGTCCCTACAGGATGCAAGACTCAAAGACACACAGGACATC
GTTTTCACAGCTNCCTGAGCAACTCAAATGGGGGBGGGAACCACTAGTTCTAAGAGCGGCCG
CCACCGCGGGN

443U= GTGCATCCTGTAGGGACTG
443L= CAAGACTTAACACGCTCCACT

GM307
AAATCACACATATGTGCACACATACCACACGCGCGCANACACACACACAG
GCGGGTATCCCCGACCCTGGGGGAGCTGCTTGGTTCTCCCACACTCGCTG
TCATTTTTITTIITTITTTITITTCTTACTGCAGTGTTITAGAACATTTTATC

Figare 11 D




GVL6 GNNNGGNNNNNNNNT TNANT TTNTNTAAGT GATAGNAGAT CT TNAGGGAAACNGRBERENRIVG
- TTNGAGGCCGACNGTATCGATAAGCTTGATATCGAAT TCCTGCAGCCCACATTCTTAGT TCA
AGCAGTATT%NWATTCCT?TGATCCTGAGCACCTCTAACCACTTTGTGTTG@@@%;;/OEHQur e 11 P

------------------ 18 October 2006 WD 03/060160 PCT/|1B03/ 00112 91/ 169
GGCTTTATf GTAGATACATCCTATCTAGAAGATCTGTTTCTTGTGTTGTAAGCTTCCTGCTTTT
ATGACCCTTTTGGTCAGCAGGAGGTCACACAAACGCACACACACACACACACACACACACA
CACACACACACACACACATTCTTACTTACATACAGAAGT TCACACATACACATACAAAGCCTT
GTCTTAGAACCATGTGGEGECGT TGCTTTGCTGTGTGAACTGTCTCTCAATAAAAGGCAGCAGG
AGGAGGGGGEGEGATCCACTAGT TCTAGAGCGECCGCCACCGCGGTGGAGCTCCAATTCGCC
CTATAGTGAGT CGTATTACGCGCGCT CACTGGCCGHOAKHT TACAACGT CGTGACT GGGAAA
ACCCTGGCGTTACCCAACT TAATCGCCT TGCAGCACATCCCCCT T CGGCAG
16wTTmﬁmeamee@@memmmmmmmm
NNNNNNGOSASAISA (CANANANTGTEISCNBAAGGUTEACLIIGUECNCTCC

A\ AT EICSEGETATATATINGOONTIST GAAAAT

dT&TT(%%M@#@W@@WMW@@AAACCCAMUG

TTTCAGGCAGAG CAAGTCCTGGTAATTATCTTTAGT GAGCGGA
- GCGCGA 1 CAATAGCACAGAGCTAACCGCT CAGAGAGAT T
ACAGCECT C ACGCACT CACACACACACACACACACACACACAC

ACACACAC@Q@QACACACACCGT TTAATACACATGICCACTTTGCTGATGTAAACCAATI | 1

TTCTTTTTEEERPERA XA ASATHE B AT REROCE R ECTENEE ARG STa (B TTTTGT
GCCCT AT AST A ST X s BACTCTECECTCAAE fEAS SIS SATTCISTMATHECAGBERETIGTTAAAC
GCGGAAAACRETIHGOO@EAT CCCATTACBCEHCATCOCCISTIT TMEEABCGRIABGCGCCC
GGCGTAATEGAGBAG AR TR CECRACAGEROMALAG CCIEI CTACATCTUCGARAAGH TRREDSTGAEVL 35
TWWFNWW@WW%WAﬂGCG
AGCT T GAT A e Neipietec ' A

GCAATAACATGCATACACACACACACACACACACACACACACACACAAACACACCCTCACTC
ACATGAAAACATCAGACCAACCACAATGGACCTTTCTCCCACATTTTTACCTCACTCTCAGTG
GAATTTCAGCTTCACGGCTGCTTTCAAATCCAAAAACTTTGTACCTCCCAGGTTTCCTCGTCA
TTGCTTCGGAGCCAGCAGAAGACATGGAGCGGCAAGCTGGAAAAGAATACACGCAGAAACC
TGAACACACCCATGTTITATATTTGAAGTTTGGAAAGTTTTTTTATGCACCTTAAAAATCTGGC
AATCTCACAAACCTCAAAAGACTGAAGTTAAATTCTCTCC

650U= CTGCCAAAAATTGGCTTGTT
650L= GAAGCAATGACGAGGAAACC

GM578
CCGAGCTGGGGGACATGGGGCAGGGGGTGGGGGGCTTGGACACACACTGTGAGCTGTAG
TTGTCCTGTGATACAACACACACACACACACACACACACACACACACACACACACACACACA
CATATATCAGAAGGAGCTGTTTCTTCTTCAGGTTTTCATTCTCACAGCCAGCACCAGTCTAGG
TTGGAGCGCCTGCAGTCAGCTGACAGTAGAAACAACATGTCTGCCAGCAGCTGGTTAACTG
CAGAGAACCAGCCGCTGCTCTCTGGTTAATTGCAGCGAACACTGAAGTGTGTGTATGTGTGT
GTCTTTGTTAGAGACGACAGGAAAGGAGTGAAGACACACACTCGTGTGGCTEGTTCTACTT
GOTTTTCGGTGTCTGCTGCTCTGGATGTGAAGCCTTTGCTAAACTAACCACACAGCCTGGTA
CGGTGGG

578U= GGGGCTTGGACACACACT
578L= CTGCTGGCAGACATGTTGTT

GM638
CCGTTTTCCCCTCTACTGCCTCCACACCCAGCCTGCATGTTTGTTATGCTGCCTICAGGCTT
GGTTTGGAAATGTGGGCGTTTTTGTGTCTGTETGTGTGTCTGTGTCTCGTGTGCCTGTETETG
GGAGAATTGCTGCACATTAACAACCCGACAAAATGGAAAGTAGTGCCGGGACTTTTIGCTTG
ATAAGCA

Figure 11 E




CACACACACACACACAGGT TCGACCATGITTCTf CTCTTCACCT TAGCACCCACCT CNBEéEober 2006
TGGGGGATCCACTAGT T CTAGAGCGGCCENCACCGECNGT GGAGCTCCAATTTCNCCCTATA

GI GAGGT TG A3 8 696dCNCCGCNT CANT TGECCONNT GT TTTANAACNNT TCAONGFEMB03/00112
435U=GAGGTGGGTGCCTGAGGT 435L=CGAGTAAGCTGCTGGAGGAGIT Gvb58
ATGC1TOOOAAAGGECTTCTTGAAGCTTAAATGATTGTAGCACATGGAATTACAATCACATTAA
GATTATCTTAGCCTTGAAGGAATAGT TTGACATTTTGGCAGATTTTCCTTATTGGATTTTCTT G
CTAAAAGTFAAAGCCCT TTTACAGAGAGAGTATTTCACAATATTTAAACAGGECGEGT GACGA
ATTAAAGTITTf ATGTGTGTGTGTGTGTGTGTGTGTGTGTGCGTGTGTGTGTGTGTGTGTGTG
CAGTCTTATAAAGCCT TTGCCAAATCAAACATGCAGATCATCAAAAATGAGAT Figure 110 18 Cct ober
2006 WD 03/ 060160 PCT/1B03/00112 980/16®D 558U=TTGGCAGATTTTGCTTATTGG
558 L =CAT GRIUFGAGTTERUANAGTACHNE 66

GNNT NNNAGTHECMPSTICERAGT NEREATIEEF TNT GAAAGCCCNNCCGCT T TGGCGGCCGCNCT
AGAACT AGI GGAT CCCCCACAGAGCGCAgAGGAag CCTGT GT GAGGCGT GTAATGCTAAAL t AT

TTGATCACHERAACT AGAMAT GTATCGTATGT TTCAN TATACAGACAAAGCGTGCAC
ATACACA A CACACACACGGTA
AACCAT ' JohaBdbh fCGTTTGGTCCACCC

ACCGCTCT A eE ol Gl st dAd feigee T CTCCATACAAGC
AACTCTGT %@éﬁﬁ@f&@éﬁ&@@@éﬁéﬁé&'ﬁ@&@é&&i@@@%ﬁéﬁﬁ%&ﬁmm ACGCAG
OCTOCAREA WEWCGACCTCGAGG

166U=TGT GAA A o ba Ay T onL, A aae LG ] TSRAS  GvB5
LUl Wi 3 S LT

TTGATTCCLIEANLA Neane paiee CAATTACAT

GTAAATACEGJARECTGTCCTCT CCCTCCAT CAGGAT AAAGAGAAGGT GAGT CTCCCA

TAGTGCATTTCAGGTGTGITGIGIGTGTGTGTGTGTGTGTGTGITGTGTGTGTGTGTGTI TAACGG
TCAGCGT Gl (I AFTCAA GG AT XAGETGAGCGECGACCEECAGAT CCACAGT CTGGACC
CT CACGCT GtAGGAGGABCHBRAGHITAEGPCAGGAACCT GGTGGACTCGTACCTTGCCATTATCC

GM419
AGGAGGNGTNACNTATTTINTATATCNNGGNNGTGAANAGGTTCTCONTTTGGTTAAGGGCC
CACCGTATCGANNNGCNGGATATCGAATTCCTGCAGCccaCTgTGGGCTGETTGCGTGTGCT
GCaGaGitcGGAGCAGAAACTAGGACACCCTGAGATCAACAGGAAACCAAAACCCTCCGTCTA
CTGACATCATGACCCAGAAACACCCACCCCCACACACATACACACACAGAGTGAAGGAGAA
GTTGGCTCACCTTGGGAAGGCTCCCTCCTCGGTCTCCCTGCTCTCTCTCTCTCACACACACA
CACACACACACAAACTCCATCCATAACTCTTCATCACTTTGCTGACCATCATCATCCTAAGGA
GGTTCGTCTCACCTCAGCCAAGGAGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCG
CGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTNT
TACAACGTCGGGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCC
CCCTTTCGCCAGCTGGCCGTAATAGCGAAGAGGCCCCGCACCGATCGCCCTTNCNAACAGT
c

419U= CTGGTTGCGTGTGCTG
419L= CCTCCTTAGGATGATGATGGT

GM683
TCTTTGATAATTAAGGTGTGATTCTCAGAGAAATAGAATCTTGCATAACCAGACTTTICTCTAC
AACACTTTAAAAGCTTTTTCGGCAGAATTTGTGAACAGAAATGCAAGGATGCCCCTGTTAGAT
CACATATTATTTTTCGCTCTTTAAAACCATTCAGCAAAAGAACCAAACCCTTACACGTTTCTGC
ACGATCCAAATCTTCATCAAAACTTGCCATTTGGAGTGTACAGGTTACTAGCTTAAGACAGTC
TTATGCCAACAGTCTACAACTTATCAGTTAGACAAGGTTATTTATATACCCAACAGTTGGCAA
GTCAATTATCTGGCAACACCTGCAACACGAAGATGAAACAGTGTTTCAAACAAATCTGCAAA
AATGTCAGTGAAAATTACAGATTACTAAAGGGGTGCGCGCACGTCACGCACATGCATGCAC
ACACACACACACACACACACACACACAAAATCAAAGGCAGTGAAGATCCAAAATGGAAAGCA
TCACAGCTATAGG

683U=TTATCTGGCAACACCTGCAA
683L= TGTGATGCTTTCCATTTTGG

Figure 11 F




ACCGT ACCAT CAGGGACCT GATCCCCAAGACCAT CATGCACCT GATGGT CAACAAT GTIACIsAher 2006
ACACACACATACACAAGGGGGCT GCAGGAATTCNATATCAAGCT TATCGATACCGT CGACCT

AATCATGGTCATAGCTGITTNCT GT GTGAAATT GTNAT COGCT NACAATTCCACACAACATAC
GANCOGGAAGCATAAAGT GTAAAGCNT GAGGT GOCCTAAT GAGT GAGCTAACTC
65U=CCTCCATCAGGATAAAGAGAA  65L=ACTCCTCGACCTCCACC GMVB85 GAG
GTCTNCACT CTACAT GGAAAAACACACACT TACTCTACT CATCACGCTCTGT TATCTGTC
AGCAATTACTCACTGOCT CCTACCCACCAAACCCCT CGAGAAGCAT TACT TTGAAAT GOCCA
GAAACACACACACACACACACACACACACACACACACACAGNT TTACACAT TCACACTTTCA
CATTTCCACACCTGt GGAGAAAACCAGT TTCTCTGBEABPTTATCAGCT TATTTGCTGNTGCT
ATGGAAAGCANAGAGAGATGGGATTTGTGTGTGTGTGTGTGTGTGTGTGTGTG o

CLCC i gure

[- _ GACATT
o ‘ T axE) ﬁ’ 'S 1,1'11{11;;1- 3 3 AGAGA
= t“ ! ¥ TA AACTGC

A@@@WMM@A@MM@M@M@W@W
TTCTGTATAGUG I AXGKIETCRGTNOCOCH IECHN

TTTTACAA .g TGGCG\ITACCT 25U=CCTCCTGIGTGECTCTGIG
25L= AACAGGACGTGATGTGGAAGA Gw07
ACAT CACCE#0GAGT GAACAT CGGECTCGT CCATCT CGT TATGACCCATC

CGACGGT AG A AT TCENACAGATATA AEA A AAAGTACCCATAAGCTTG
ACACACACAQ@KEWGEKGW%WW@TMMGMTGNGGGGAT
RAN(ENNE, [CT X ARSI TOCTCAAACCAACAAAGTGC
Vel LA Wmammmm AGATTCAAACAGATCTA
CATAAATAAW@F@@WWBW@UVW@WCA@TSGGATGAACCTG
GGCACGTGCACGCACACACACACACACACACACACACACACAGTTGTGCAAAGAAATTTGG
AAAAACACCATCATCAGCACGTNCGCCGTGGCTGACGACGCAAATAGCAGCTGAGCTTGAG
TTGGAGATCAGTGAAGCCAGTCTCTTTGAAGATGTATTGCCACCAGGAAAAAAAATTTTTGC
AGCTTCTTCCTTAAAGCANGGGGGGATCCACTAGTTCTAANANNCGGGNCGTCNACCGGGG
GTGGGANNCNTCCNAANTNNNCCCCTATAGTNNAGTCNGTANTACGCCGCCGCTTCACE

210U= GAACAGCCTAGATTCAAACAG
210L= CGTGCTGATGATGGTGT

LG3

GM21
NINTINTTTGATANGTNATGCNCTNTGAGNTCCCCGCGGTGNTCGGCCGCTCTAGAACTAGTG
GATCCCCCCCCCTGAAGCTGGCTGTGCACAACAGCTGCAGGCTGCATGCCCCCCCCGTCCACA
CACACACACACACACACACACACACCCTCTCAGTAGCTGAAAGTGCCAGGAATGTGTTGACT
GCTTACAAACAGAACCCAAACCCAGGTTTCACTGCGATCCTGCAGCACAGACACTGCAGTGCT
CCTTATGTGACTGCATGCAGGGATAGTTACGCTGTAGTAGATTTAGTGTGTAAATGTTTATCA
ACTGTAGTCAGAACTACATCTGATGGGTGCCCACAATCAAGTTCGGACTATAGTTACATTAAC
- ATTTGGTTATTAGCATGAAAAAGAAGAGACGGTGATTTTTGTGTGTTTCTGCAACATCTGATG
CTCGTCATATTTGCTGGTAGTTAATAATTAATGAAATATTGTAAGGTGAATGTGGTGGTGCTCT
ATATAACTAGCGTTAAGAAAACCCCNCCGTTAAGCTTATTGCGCCCACTAACGGGGGCTGCAG
GAATTCGATATCAAAGCTTATCGATCCCGTINACCTT

21U=CTGGCTGTGCACAACA
21L=TTTGTAAGCAGTCAACACATT

GMo6
TNNNTTNNNNCTANNGAANCNCTTTGGANACCCNGCCCCCNCTCGAGGTCGACGGTATCGA
TAAGCTTGATATCGAATTCCTGCAGCCCACAGAGCTTCCATATGAAACAAGTAGGAGCTGTT

Figure11 G




ATGTAGGGAGGAGCAAATGT GCTAAAAAAAAAAT TAAATAACCAACAAAG 18 October 2006

AGCCAAGACAGGAAGAGGCGAGGAAACATGATGACATCATTGAAAACAAAA
ATGAAAAAAGGBAGHBAAAT TAATTTAACATCAGAAACAAACGT TCTAT PCT/IB03/00112
AAACGTGTGTGNGTTTT ACTGGACCAGGTTGACCCACCAACGTICTTTTG
TGGENAANGGNGGECTTTTCCACT CGGGEEEECTTGCAAGGAAATTCCGAATT

- TCAAAGCTTTATCGGATAACCCGING 407U=GECTCGTCCATCTCGT  407L=CTTGECTCTTTGITG

GITATT GVB69
TTGATTTNATTCCCT TGGAAACCCNGTNCCNTi TGGAGGT CGACCGTATCGATAAGCTTGAT
ATCGAATTCCTGGAGCCCCNT TATATGCATTCATCOCAT CACCT GGAACa CACACAGAAAGC
TGAGTCACACTAAAATAATTACTCTAATTACT c CARRIGAT CACTAGTATTTACACAAACCAGT
GAAACACATACATARAMENCRCONGACRGATACACATACAARIRGCOTACAOROR TG CF LRAANCACA

CTCTTAAACAREPABARAMIACATAGHCARARBABAGTAERI T ORGTRGOREAAS CAA
RENE e e
GCAATTT. ‘ IR ETCRAnT

ANGGCCC
CACTG é,l CETA

- 369U:TGCATTCATCCCATCACC 369L TTTAACGAGTCTGGCATCTGA GW35

TTNNAAT CaXE T COAATEIRCITITINGGGT CNACGGTATCGATCNGCT TGATATCGAATTNC
TGCAGCCCAICTABRPAIARCTTATEI CBCTITT TGTATTGTTTATTTATGCACTCTAGTt GBCG a  Figure 11
S mmem m e feee e 18 Oct ober 2006 WD 03/ 060160

PCT/ | BO3PpintBlpe 94/ 169

GGCAAACA TGGTCCGCAATATATGCTCCCACAAATAGGCACAGGCACGCGCACACAC

ACACACA A A CACAGACACACA AGECCCOT

CAAGT GGT R ‘l&*'ﬁ.&“'i{ e%xs‘:'é-vg' :"F 5 " ”‘ .{'2. GTGTGTGT

AGCGCAGT & &G }gae- 6cd Q'N 7ee. Aev-e--" v Ag, SEGTGAAC
‘ / £a

A@WWMGWP@WMATT CGCG:O
CTCACTGGECCGTNGT TTTACAACNT CT GACT GGGNAAAACCCT GGCGT TACCCAACT TAAT
CNCCT T GCABUAGRTECTCABTTRNENGBENICT GGCGTNAT ANCGAAGAGGCCCNGCACCGA
TCGCCCT TEXAA SANEEHAGNTARND RASANGGCGAAAT GGGAANT TGT TAGCNGT TAAANA

TTTTNGTNNAAAATTCCCNGT TAAAATTTTTNGTTANAANNANCCTCAATT' ri TTTTAACCAATT

T BT A R AR AT AN AN A AL SR G e

AGAACTAGTGGATCCCCCATCGAGAAAACACGGCTCGGGCAAagCCAGAGCAGACAGAAGA
TITAATAAGAaGIGGTAGCTTTAGGCGTGTATAAATTGCAGCGGGAAGATCTGACAACATGTA
TCATAATGGAAATGTGAAATGTGGTGGCTTITCTATAAACAGACATGCAGATGGCTAAGAACC
TCTTCACCAGCTCTTTTTTITCTCTTFTTTTTITCTATAACGAGGAAAAAGGAGGCGGTGGGAC
GGGGGGTTGATAATGCACACTCACTCACAGCATCAATAATAAAACCACTGAGTTTAACATTG
CTCTCCCACTTAATTAACCACAGTATGGACTACGCACTTAGTGTATATCTGCAAATCAGGCAC
TATTACACACACACACACACACACACACACACACACACAGAACAGTCAACCAACATATCACTT
ACTGGAGCATTAAATTTCATATTCCCATGGCAATAGTGGGCTGCAAGGAATTCNATATCAAGC
TTATCGATACCCGNCGACCTCAAGGGGGGCCCCGGACCCACTTTTGGTCCTTTANTGANGG
GTNAATGCCCCTTGC

264U= GCAGATGGCTAAGAACCTC
264L= TTTAATGCTCCAGTGAGTGAT

GM17
TTGAANNCCTTTGAAANNCCCGCGGTEGNTGGECGNTCTAGNACTAGTGGATCCCCCCCTCA
TCTCTGTCTCTCTCTCTCTCCCTCTGTITCCATCTCATATACTCTCCAGCTTTGGCAGGCACA
CACACACACACACACACACACACACACACACACACACACACACACACATATATATATGCACT
CTCCACAGGGATCCAAACTATTACAGTATAGAGCTCTATGCCATCTGGCTGAGCAGGTATGE
ACAGGTATCAGACAAAAACCCACACACGCACGCATATCATATCACCCTGAGCCAACAGCAAT
ATTAAGCTGAGCTCTCCCACTGTGCATGTGTGTCCACACCCTTTTCAGTGTTICAAAATGGG
GGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTNGAGGGGGGGCCCGGTAC
CCAGCTTTTGTTCCCTTTAGTGAGGGGTTAATTGCGCGCTTGGCGTAATCATGGTCTTAGCT
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GGGGTTNNANNGGTTTTCNTCCG 235U=TGCCCTTTGT ATTGTTTATTr 2351 JRARAGGSIGRCACCACT
GVB46 TNNNNTNTTGGNCTTTGAAGCCCNT TCCGGGCCCCCCCT CGAGGT CGACGGTATCGATAAG
CTTGATAT GRbABHGEEREGAGCCCCCGAGT GTGTGTGTGTGTGTCTGT TTGT GGAGT 6 S8303/00112
AGCTTTTCATCTCCAGAGGGGAAAACACAGGCATGTATTTGCTTGTTTTTGT TTTCCOCTGCC
TCCCTCTCGTTCAAGCCCT CGT CTCTATGCCT CCCTCATCCCCGAGCTTCTATTGTGTGGCT
GAGATGAAAACT AAACAGAGCCGAACCT GATCTCTCCT GT CTGATGCACACACACACACACA
CACCCACACAGACACACACAAAGAT GT GCAT GCCT GCAGACGCT CTCTGT GT GGTCCTGCA
CGTCTTTAGATCTTCACACAGT TGCCGCCAAAGT CTTCTAGAGT TGTGTGCTTATCACTGTTC
TCTTTCTGOGCATTATACTACGAGT TTTCAGCAGCAGTGATTTCACCAAGTCGTTTTGTTCTT
TTCGCTTTTTCCTCCGTTACTTCAAACAGAAGTAGAWCAGAAATGTCTCACAATGAAAT

\ ACCHEATA Mﬁmmmmﬁmmm@emnmc

ACGCAGGGNNTTTTGANACGCAN 346U=ATCCCCGAGCTTCTATTGTGT 3461 =GGCGGCAACTGTGTGA
GV604 TATCGCAGACACCTATATGCAATTACTGTAATGACCAGGAAATATCAAGATTGAGATTTTTCT
CTGAAAT AT PR FERT AT T e IEFEAAT CAGCAAGCT CAGACAATTATGTACATTACCCT
GTTACATTATFCENAREHE N A ACAEREREACACACACACACACACACACACAGTCTTTAT
CTGCTGATGAAAAAT AT GCTTGAGGGCAGCTACTAAAT 504U=TCTCAGCTTTGACGTGCATC
504L=GCTGGREFCAAGCATATTTT ~ GVB89

ACT GACAA YN B TEAGATHRA T
CTTCCTT T QETTSEAXAAECCEECACEEEL,

AP B :v %TCAXUW&T Fi gure
11 T - mGGmAﬂ%TWWW%@NCm@mWB@ESMM/ 169
689U=TTCEETP EF P FAACHSEREE TR SAATETRETEIESSECAT CATGC

537U= ATCAGATTGGATGGGAGGTG
537L.= AATATGAAATGCGCATGTGTG

CSki
GM544

GM12
TTGAGATCNCTNNNAAGCCCNTCCTTTGGGTAACGTCCCACNACTAGTGG
ATCCCCCAAAAAGTCTCTTTCGTNCCATTGGGTGTTCAAATAAAGAAGGG
CTAATTTTATTCAAATCAAGGCTTCCTGCTTCTCACTGTGTGTTTCTCTT
ATTCTCTTTCTTATTGTTGCGCAGGCACACACACACACACACACACACAC
ACACACACACACGGACATTAGCATACACATTGCCACCACCGAGTCAGGCT
. TAATTGAAAAGCATCTTTTAAGAATGTTAAGAAGTGCCCTGTTAGCCGGG
GGAGAGGATAAAGGCTGTTACATTATTCAGGGCACTTGAATTGGGTTTCA
CCAGCGTCGGTTTCCTTCTGCTITGATTGGGTTTTGTCTTGTEGTTTTIT
GGGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTNGAG
GGGGGGCCCGGTACCCAGCTTTITGTTCCCT‘ITAGTGAGGGTTAA'TTGCG
CGCTTGGCCGTAATCATGGTCATAGC

12U= CCATTGGGTGTTCAAATAAA
12L= GGCTAACAGGGCACTTCTTA

LG4

GM655

ACACCATTATG CTATAATGGTAGTG'I'TATTGGAGGAGGGGATGATGAGGAAGATTAAGATGT
CCATCTGTTGCCCGACAGTCAGCTCAGATCAGCATGTGGACGTACTGACTGCTACGAAGCC -
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GVA5 TNNNNTNTTNTCTTNGAANANGNTNATCTTNNNGAATACCCGGCCCONT TTCOAGERGSACEG
GTATCGATAAGCTTGATATCGAAT TCCTGCAGCCCCCNGT GTTGCT CAGT CGCAGGAATGG

GGGT TCCT GRE 1AM d0REAACAGCAT TAAACAAGGCAAGAAAGAT CTAACAGT GCAT Th AT ki3 00112
AGATTAAAGCCATTAAGGAAAAAAAT AAGT CATCCCCTGCAGT TTCACTAATTTCACATGAGT
ATTCCTGATTGATTCCACGAGCCAGGCTATGCAAACCT TTGCCACCCAAT GAAAAGAGCAGG
AGACT CCAGT CAGT GGAAGGAGT GTGTGTGT GTGTGTGT GTGTGTGT GT GAGAGAGAGAAA
GAGGT CTTAAGGCGCT CCACT CTAAACCT GCCAAGCAT CCATCAAGCTCACTCTGGCTCCTC
TCAGCTCACGTTAACATGT TTCCCCCTGCAGTATTCTGGGGCTCTGACCTTGTTNCACAACAA
CACAATNT TTTCTGGCGAAAAAAT GAAATATATNT GTAT GAAAAT GGGAAAAATGGTTGCTCT
TTGGGGTGCTTGGCTGGAACCT TAACT TTTNT GTNGRAEIGACT GGCCATTGCCTTAGACN
45U=CCAATGASASGAGENRAEN A0 AT HOBCACAT AT ACASHCI B ACABCACACACACACAC
AANI TTGANEECOCATGACAGCCASGURGTEERNEGACAANGONGTAGTEERT CCCCCACGCACC
AGCAGCAATACTCAAACGTCCCGTATCTTCCGAGGAAAGGC—IGTGTGCATGTGGGAGTGTGTG
TGTGTGTGH8S AGARTE AT EAGCAGT GACGAAAGCGCAGT GATAAGAACACG
TCCCTTTCA&TM@?@K@M‘A@%@T‘A@@GTGTTGCAAQ CCATATATACTCTMCTTCr 1
TTATCATTCATTTGTTACACAAATCTGCTATCTGTGTCCCTGTGTGCAGCCTACAAAAAACATG

TTTCAGCTER T _ A A TCA
TCGACC-I_ 1 i E" f‘g’, E CCC
TTGGGCGT A S 166
hECAEAAER NG PSEF S AT TRB TEBACTEATEEAGKTIGBAGATT
: CATTMTT@@%EWW@@WW@@A%@WRT CCT
T G NGRT C AT R G GRG IS T HTCST (BEGCIX
NTTAACT TWWWT&WT GTTCCCTTTAGTGAGGG
377U=A 5 T ] TGAMWIZEGTATCCC
GAGAGGNN A A S GECTAATG
AGTTTAN SNk NNCGAAT TCCTGCAGCCCACAGT TGCTCCTCTGCATTGT
e,Auu qu ACASRAGTAGKGH t AGTTTATAGGAT t t c CTGACGTr CAAGGTGTCAA

YREGTAGCATTTTCT TGTCCGCAGCCGGT TTCCA
GTGAGAAGACAAT CACAACAT GACGAGCT GATTGT AAGAGGT TAGCTCAGCAAGCCTCCAC
CTGAGAGAGIIBZAAGT TGT TTCAGCACCAGAT CACACACAC
'ACACACACACACACACACAQACCGGCACT GTGAGT GACCAAATGAAAAAGGGTATGAATCA

AAGCT GCABBBIIOCT CGNGGGGGATCCACT ANT TNT ANAGCGGNCGCCACCGCNGT GGAG

CTCCAAT TONCOCHA HANIENANTRRRAERECICIENC ECANTCERGARIMMETEATLAIQIACCCE

AT e R S A A A b B AR N E R

AACACACTTAGATACACGCACACGAGCACTGCGCTCGTACGCACACACACACACACACACA

CTCACTGTCACATCACGTCTGGTGGCTTATTCATGCCTGTCACATCGTCATTTACTCAACCAT
GATGGAGTGATACAAATACCGGCAGACATATTITCAATATTCTGCTGGAGCAAATTATGATGG -
GCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCgAGGGGGGGCCCGGTACC

CAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGT

TTCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGT

GTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTTAN

167U=CGCAGATTCCACAGAACA
167L=CCGGTATTTGTATCACTCCAT

GM380
TGTGTNTTGTCNGAACCTTGGGTACCGNGCCCCCCNTCGAGGTCGACGGTATCGATAAGCT

- TGATATCGAATTCCTGCAGCCCCCCCGCCCCACGCCCTCTGCCCAAACTGTCGACACCGCC
GTAAACGGGGACGCTCAGCTCGGTTGTCTCCCACGGTGACATGGTCAGGTGGTTGCAGGG
CAGTCAAATGAGACTGCTGTCTGCTAGCGCTCGTTACAGTCAAAACCACCTCATACTTGAAT
CAGTAAGTCACACACACTCACACTCACACACACACACACACACACACACTCTCACACACACA
CACACACACACACACACACACACACACACACACACACGCTCACTGTGGGTCGCCTGCTCGC
ATAGATCTCTTGCGGTTTCTGTITIGGTCTTAAAGTTAGAGGAGGAGAATATGTTGAGAAGTT
TTACTGGAATGCGTCTCCTTCCTGTATGGAGCGTAACCATCTGTCGGGGGGGATCCACTTNGT
TICTAGAGCGGNCGCCANCGGGGTGGGAGCTITCAATTTGGCCTTATAGTGGAGTNGGNAT
TTACGCGCCGCCTTANTTGNCC NNWNGTTFFAAAAACGT?TGTTNAATTTGGGAAAAAACCN
TTGGNNNGTTTNNCCC

" Figure11J .
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CCCAANT TGGNNNANT ANCCAAAAAGGCCCCAACCCNATCGCCCTr TCCAAANAANNTNNC
NCAACCNT WMIWANNGGAAAANTNTNAACCNNNAAAAATTTNNNNNTAAAAMNM;WM12
NNNNANAAAAT TNNNNNT AAAANNANNNNNNAT TTTTTAACCCAANNNNNCCAAATNNGN
AAAACCCTNNNAAANCAAAANAAANNNCCC 284U=AGCCGGTTTCCAGI GAGAA

284 L=CGCAGCTTTGATTCATACCCT Gw404

ACCTGTACGGATGGGTGTGAATGGGT GAATGAGGCATGT TGGATAAATCA

CTTTGAGT GTTCCAGT AGAGCAGATAAGCCCTATATTAGAACCCGCCCAT
TCACCATATTCACAATGAAAATGTATCTGTAATATCTCATATGACTCACC

CTACAGT CCTCAGACACACAGACATATGT CAGGT TAATISBGCAGTI TCTGC
CATGAAAGZEBTCGTEC GTHREAGCTICAANGTGT GT GT GT GT GT GAGAGAG
AGAGAGAGAEHA EA X AN EICIH GO TTCAT GAT TGAGACAT GGCAC
TGAGAAAAATACACCAAACT GGAGT TGGCAGAGCCTAAGATTTTCAATAT -
ATGCAATT‘FTPWFQ'NGCACCAAATCACAGCATCAGT TGCCT CAAGGT GATT

AN RN EACAT SR ATNIAAATNCCCCGGCCCNTTCT
JALKACIASIE- 235 19l ﬁ“'(‘ o '_’. S S CCANCTCTGTTOCTCERT
CAGATGACE ‘\d" A UQ‘ evh ‘\e"ll ‘ ‘ VALE EAT ‘V‘vi‘ﬁ"

CTCTTTTAZ HA s R i".A . " ( ‘A‘ ‘V“‘(“"G "i" AAAAAAAGTCAGGCATAC
G AT AL ATL AT Jga A \q "LA TR CCAGCCATCAATCCTCTGT

ABE CRFASTEEA AT i ATTTTATTGCCGGGCTGT
ATGCAGCT &tk a1ddeiFoe ze::. , A

. -e t \ *‘-" SAGCCTTGGTCTGCGGGCT
TOIPEET

| WTM%MW@%&WXWF@W@TA@GM
404U=AGT P@WTBTGTGCAMWWGW GGCTTT

A@@@@M&%W@WA@CA@CCTATATM@A

AAGACAGAG AAAGT GT TGAGT CATGT GGCGAGCACAG

AGGCGATCG] GACALA v e‘ RACAT T GAAGCGGACCCTTTGGTTTCCAGGCTGTGA
CAGAGGTG AAACAACAACAGGAAAGTAAAATTGTTTAAAAA

AAAAT T CCEARNSECAAAT GT GAAGCACAT GACCACCACAACATACAGTACGCCATACTATTTAT

TAAAT AATERIRTNNGANB AT TERMETNASTRERASNET NG RANE CRACTT(INT LA VEATHRA
-629L=ACCE ORI AANCTRSASNATYERCAAACGGAATTCTGCCACAAACACAGGTCAAACCACA -
: GTGTTCAGCATCTATATGGGGTANGNGANTGTCATGTTCCGCAGCCNGTTGANGTNAAGCC
AAAACATACCGATCATTTCAGCTACTGCCTGACTCGACTCTCCCATGTGGTCCAAATGGCTG
ACCAATTAACAGCAGCTTAACTCTTGAGTCCAAACAGCTATCTCTCTTTCTCACACACACACA
CACACACACACACACACACACACACACACACACACACACACCTGCATGAACACATAAGCAGA
AAAGCGGATGCACACAAGCATACAAAGTAATGGACATGCTGATCCACAAGCACTTAGACCCA
GTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGEGGCCCG
GTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATA
GCTGNTTCCTGTGTGAAATTGTTATCCGCTACAATTCCACACAACATACGAGCCGGAAGCAT
AAAGTCTAAAGCCTECGGTGCCTAATGAGTCAGCTAAT

188U=GTGGTCCAAATGGCTGAC
18BL=CGCTTTTCTGCTTATGTGTIC

GM53

TTGATNCCCTTGNAACCCN CGGTGGCGGCCGCT CTAGAACTAGTGGATCC
CCCATCTAATCTCACATGGCAATATTTTATCAATAGTGTATCACCTGATA .
TTACATATTAACTGACAGGATCAAGTGCTGACAGTGCCTAAGAACTGCTIT
TACAGTGCTACTAACAGTATGTGAGATGGGTGTAGGTGAGATTITAATAT
TCACCAAGCCAAATTACTTTCAGAAAAAGACTCTAAAACAATCCTTCGGG
CTAAACAAAAGCCTCTCAGTTTGTCCTITGTGCAGAAAAAGCGATAAATCG
GTATATAAAAGCAGCACAGAATAATGCATTTCCACCATAGCCACAAGCTG
CTATACAATTCTCCAGAACATTACAAGCCCAGCAGGATGTTCACAATCAA
AAAATACCACACACACAAACACACACACACACACACACACACACACACAC
ACACACACAAACACACTCAGAAGTGAATGGAAAAGCCAACATCTTAGAAA
TAAACACAATACAAATGGGGGCTGCAGGAATTCGATATCAAGCTTATCGA
TACCGTCGACCT! CGAGGGGG‘GGCCCGGTACCCAGC‘IT’IT GITCCTTTAGT
GAGGGC
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TTNNNNTTNNNNNCTNTGTNAAGCT CCCT T TNGGAGT CCCCCCT CGAGGT TNGACGG TS @ tober 2006
GATAAGCTTGATATCGAAT TCCTGCAGCCCACATGGCACACACACT CACACAAATACACAAA
TCGATAGAGAGAGAEAGAT GCCAACACACT TATACATAGAT CCACAACGCACATAT ARéfiKn3/00112
GCCTTTTGATTACCTCCCACCTTTATTTCTTCTTAGCATCCTTTCCCTTGTGCCCCCCTCCAA
TCCGACCCTATCCATATCCCGITGI TTGICCTCCTCCCTCCCCCTCTACCTTACCCCTCATTG
CAGAACGCAT GTAACACACACACACACACACACACACACACACACACACACACCCTAACCTG
TCAGGTAACAT CAGAGAAGGECGAGAGT TGAAGAGACGT GACAGCAT CCTGAAGGAATCGAG

" TGCCAGGAACACAGACCTCTCTCTGT TCACCTCTGCTGT GCTGGAACACAACGAGCTCCAG  Figure 11 V
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CCCCTCACCTTTGT TAAGGATCAGACCT GT T TGGAGKARSCT GGAGAACCT CCAACAGT CAG
AGGCGAGT GSAGABACCCT A AGBRECATAT TAGAGAANAAGT TNTCGAGAGGGAAGT T

CT GATAATWWGGGTW TGGAAGAAGAAGAAAACAAAGGECAGGAAA
AAANGGAAAGAAAGGCGT TAAAT AGGGANGGGEGEEEEEGEGATNCCACT TANGT TTNTAGAAG
CCGGGCGACANCNGNNGENGGANCT TNCAAAT TCGNCCT TANANGGGGAGNCCGT TTTAC

CN ' ag =T CTTOCCT TG G w39
é':(?CCGTT ~ A PR STeTeH TGCGC
: ! A RCINP ACATT
AGCCTTCA! - GATCA

WWW%TWMWEWWWAGGWA
i 4 W@A@’WMETMWCCA

TACT CAAMWWWWWMW@MT
TTACTTAGHE &ENFEANCEIAGT AAGTCCTCTTTNANGAGGATAAATCTTTCCTGGCACAAAA  NAAAA

139U=GT \| AZIA39L =TTTGAGTAACCACCCTAACAC (@GwvB54
GGGITN A| ! CNCNCNGGAAACGCCCCCCCCTTTCGAGGTC
GACKTAT AACCT I GCAGCCCAAAgGGAGTTT! " TCCTCCCCAGTGT

CCCACCG OVEPAGCACT CGGAGGCGACTGI TGTGATTTGTI GCTGCAAAGT AATCGT CCAAGG

TGTCCCAATGATGT GTI TCAGT GTGGETGCTGAGGAAGAGGAGT TGCTTCATCAATTTGAACT

GTIAGCTCAGGATCAGCAGACT CGGT CCTCACCAT GGATACAGGECAGCAGCCATGACAGCTGA
GM241
ANGTGG GANGGCCTTTNANGCGGCCCGGCCGCTCTAGAA
CTAGTGGATCCCCCACAATAAACATTATCCACACACCTTAAAACTAACTAAACACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACAGGCTCTGAA
ACCATCAGTCCAACCCAGAAGTTTTITCTITGITGATTTATATGTTITATACTGGAAAAAACTAT
CAGAGAAGTATGCATGTCCCTAGGGAGACCTCCAGAGACAGGCTGTTTITCATGACACTTTIT
CCCACCCATCGGAGCAGTAACAGACAAACAACCTTTTCTTGGAAAAAAGGTTGATACTGTITCC
TTGCCAGGTTAGTCAATTTCAACCCTAGTCAGCTATGTGTGTGTAAAGGTGGATGCACAACAA
CCAATTACAGAGGAAAGAATTTAGTCTCTGTGCTCAAAGTTATTTGGGCTGCAGGAATTCGAT -
ATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAGTTTTGGTTCCTTITA
GTGANGGGTNAATGCGCCCTTNGCGTAATCATGGGCATAGCTGGTINCCTGNGGGAAAATGG
TATNCGGTTACAATTCCACAACATTTCGNGCCCGGAAGCNNAAAGNNGNAAACCTGGGGGTG
NTAAATGAGGGANCTTACCNACATAAATNGGGTTGGGCTNACTGGGCCGNTTITCAGTGGGA
ACCINTCGTGCCACTTGATTAATGAATCGGCCAACNCNCGGGANAGGGCGTTTGCCCTATGGN
GGCTTTTCGCTTCTGCY ‘

2410=ACAATAAACATTATCCACACA
2411~ GACTAGGGTTGAAATTGACT

GM317

_ ACATTCAGGACTATAATATGTG’IT’I‘ITAGGATI‘CACCCCCC’I‘TCTCTCTC
ACGTGTCCTCTTTGCAGGAAAAGTCTGTTTATTTCCTTCTTGGCIGTAGG
AAGTGTGTGTCCTCCCTGCAAGTGGATCAGCTTCCCTGTGGGTAGAGGTG
ACTCGTGTTCTCACTGCTGTGGCAGGCAAAGGTGCCAAATGCACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACAGGATCAAGACCTGGACAGTGTGGAGGGCTAAGC

- TCTGCTGCTTCTATGCAGCCTTCAGGGCTACATTACAGGTTGTCCCAAACTTAACCCTGTGCCT
GTTAGCTAACTAT
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CGCTGCAGT GT GACAGAT COGGGAGAGCAGGT CAGGCT GGACCCACT GTGACCCCT GN@ (ifober 2006

ACACACACACACACACACACACACACACACACACACACACACATGCAGCCTGTAACACAGTA

ACCCT GAAOBD@E@0ACT GGGGEGEGAT CCACTAGT TCTAGAGCGGCCGCCACCGNGET 63E93/00112

GCTECAATTCGCCCTATAGT GAGTCGTATTACGCGCGCTCACTGGCCGTAG | ' r r ACAACAGT

CGTGACTGGGAAAACCNT GGCGTNACCCCAACT TAATCGCCTTGCAGCACATTCCCCTTTTGG  CAGNN

354U=CGGGAGAGCAGGTCAG 354L=CACGTTCAGGGTTACTGIGIT GW71

TNNNNTNNTTGGTTTGACNACCT TGGGTACCGNGCCCCCCCTCGAGGT CGACGGTATCGAT

AAGCTTGATATCGAATTCCTGCAGCCCACCTCTGCTCTTCTTTGGTTTGATGACTATTTGTCC

ATAAGT GACGT CAGT TCTCACTGCTGAGT CGACT GCAGCTGGATCAGICTCTGCACAGTAAA  Figure 11 W
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ACACACACAU&E&GA@RWMACACACACACACACACACACACAGGTGTA

GAAACT ACPI e ARG RE A A T AGGAT GCACT CAGAGGGT TAGAGTATCCCCTC

AGATGTCTACAG CTGTGCTGAGCCCCCTGCTCCATACTTTCTACTCATACGACTGCAGCC

AGCTACA c!u ‘ A“ a:\rﬂﬂ Qm g

AAGTTTCT 5% en\?" éﬂ‘;‘ieg J- ""E" ) “ V(‘ ‘

ATCCACTTA e 'q pp- p; An-{q A | . e

e‘m‘:res" SR ‘{3 AR ._'s’*r X e"-. AP SFEETAATATGCT TN

271U:w@@ﬁmmmmCmmemwmm@cm@mmmmm

' TTGAATNG)«C]&GNG{ RDITRINLICL mmmmmmmmmmomwe
T 3 GCAAT

GCCTG

CCTCCTGCACCGTCAATGCCCTCCATCCT
TCTAGAGCGGECCGCCACGCGGTGGAGC
CACTGGECCCGTCGT TTTACAACGGT

180U= Wﬂm@m QATCTWWWH@GAGGGTACTGCCCCTF
GTGGCTGTTCAACTTGTAGCCAAGCAGCTCACTGATCACTGCTGCCGTAGTGTAGATCAGCT
TGTTAGTGTCGGTAATCGTGGTTGTAGGTATCTGCTITTGTCTTGCACTGTCCACTTITITGC
AATGACAATGCAGATTTTCCACTTTTGGGACAAATACATGCAGATTTACTGTATGTGTGTGTG
TCTGTEGTGTGTGTGTGCAACATTGGCATTTGTTTACTCAGATCCAAGGCA .

637U= GCTGCCGTAGTGTAGATCAG
637L=TGCCTTGGATCTGAGTAAACA

LG5 -
GM371
TTTACCTCCCTTTGAAAGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATCGAATT
CCTGCAGCCCATCGCAGCTGCCTTTATAAGCGATATTGCAATGGGACATTTGCTTCTCGCAC
GAACATTATCCAACGATTTCCCCCTGAAGGCTTGGCATGTTCAATTTGAGACGCAGCCTAAA
ATACCAGGCAGCGCATCTCACACCCTGGCATGTGGTGGTGTCACTCCTGTTCATCACTCAGT
TCCCGTTAGACTCCCACTGGAGCGAGATGGCTTTGATGCTGTGTGTGTGAGTCTGTGTGTG
CAAGCCAGTTCTTTCTITAATGCTTGTTTGATGGTGCATTIGTGCACTTIGTTGTGTATCTCTAT
TTACTTTIGTAGGCGTGTGTGTCTGTCTCTGTGTGTCGTGTGTGTGCAATGCTEGTCTGTGTAG
TAAACAGACGCAGCGCAAGTCGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGNGG
TGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCCGNCGTTTAA
CAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATNCCC
TTTCNCCAGNTGGNNTAATAGCGAANAAGGCCCGCACCGAACGCCCTTTCCCAACAGGTTG
CGCANCCNAATGGCGAATGGGAAATTGNAAGCCNTAAATANTTTTGTTAAAATTCNCCNTAN
AATTTTTGGTAAAATCNNNTTANTTTTTTAACCCAATAGGCCGANATNGGCC

371U=GGAGCGAGATGGGTTTG
371L=GCTGCGTCTGTTTACTACACA
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GW93 TGNTr r GANTGCNT TTGACCGCGEENGGCGECCGNT CTAGAACT AGT GGAT CAGERASSIIN6
TTGGAGGT TCCTCAAGCCT TAAAAAAAGCCACCAGT TTTCACTCTAAAGATCGCTTCTCCTACT
ACCCCT GT TWBMeHeiT CAAGGAAGT TTGAGT CCCACCT CTCCCAT CGT CCT CGASE&RNGB03/00112
CCAGAGAGCCTCAACACTGTCACCT TCAGCGAGGACT CTGT GTAAGCGCGCACATGAGTAA
ACACACACACACACACACACACACACACACACACATACACACAAAAATCAGCTATTAATAAAC
CGTCTGCATGCTTCATAATTACAGACAATGCTCAGAGAAGT GTGTGATGAACAACTACT TCG

GCAT CGEEEECTGCAGGAAT TCGATATCAAGCT TATCGATACCGT CGACCT CGAGGEEEEEG
GCCCGGTACCCAGCTTTTGT TCCCTTTAGT GAGGGT TAAT TGCGCGCT TGEECGTAATCATG
GICATAGCTGITTCCTGTGT GAAATTGI TATCCGCTCACAAT TCCACACAACATACGAGCCG
GAAGCATAAAGT GTAAAGCCT GGGGGT GCCTAAT GABS/IMACT AACT CACATTAATTTGGCG

Tr GCGCT CAENMEINCCGCT TTf CANGT CNGGGAAACCCT GGTCGT GCCCAGCTGGCANTTA
AANGNAAT TNGECCAACGCCCCEGEGAGAAGGCCNGT TTGECGTATTTGEECGCTNT TTCC

GCTTTCTT CTT T I : Al GTGGA

293U= = : -

o N aCTGG R 1 GTGTGT

TTAGA % SEABTG n’&x Gﬁ.ﬁg@re 11 X
18 Cct obesr@AAGAT R EHATITeRAGTAASE & RTCAATGATAAGGAATAA

TTATTGWW&M@@W@W@MM
TGTGTGT TIGOCPEIAGERATT CORTATOARBCTIEASCATATOETCEATEACCAG
CCUACATW$¢A¢QGTKMWMEMHBMWWGE&QTE@GCGTM

ATGTGGTATKARGTRARAG AT ‘
TNCTGCTT WM@%@WW@WM ?
ACCGNNN _
CNNTCCTNIISHS ST NG MY plivet
CNTAAN N NT

NTTTTCCT | GGANNAAAAAATTNTNTNATNTCCCNT TTCCATAANTCTNNCCTCCTNCC G

213U=TT T HAINSAEAGACPRAGBACTERFEAAAATCAAAGTI TAACATCCC  GVBO5

GTTTGT CAG -G OBRAGABAT REAMEIAAGCGT GT CAGAT GAAGAAAAATGCTGTTGTA

GAAGT AAAT GAGCCAAAGT CCTGAAAGACAGGAGGT GTGGAGAGT TATTTTCAGAAAGGTC

ATAGACT CTEIZBAT CCAT TAAT GT TGACACCGATAAAGT TCOCT ACTGAAGCAT GCATATAGT
TGTGTCTNCCNCCNGATTTTTTGCATCCCGCCCCCTITCGAGGTCGACGGTATCGATAAGCT
TGATATCGAATTCCTGCAGCCCCCACGCCCCTGATATGGAACCTTTAAGCCTTGACAGAGTT
TACACAGGTGAGTTATGAAAATATGCACCACACTGGTGCATTCTGGGAATATTGTGGTTTTTC
AGTTATCAGCAGTGGETGGCGGCTTTGGCTTAGTGCCATCTCCATAAACACACAAAAGCATC
GGCGTGCCTCTCATGGATACTGCTGGCGTTGCCATGGAAACATGTGAGGAGAAACTGCAGA
ATATAGGATCAACTGTAGCTCCCCCCACCAGCACCAGAGACACAGACACACACACACACACA
CACACACACACACAGTATGAATGATTATGCAAATGAAGCGACGGAGACCTGCTGTAGCGTTC
AGACGCTCCGAGGCTCCTTTATGTCTCCACCTGCTCCAGCCTTCACACAGCACTNCGACTG
ACCGAGCAGACCAATCAGCACCTNCACATACTCTCACATGACCTTTCATCGCTTITAGCTGAA
GCCNNCAGTGCACAGGCACTAATCTACCTTTGCCTCTAAAACACACGAGGGCTN

287U=TAGTGCCATCTCCATAAACAC
287L.=GTCTCCGTCGCTTCATT

GM634
CAGCTACACTATTAGAGAGTGAACATTTGACTGAAACATGACTGCAGGAGACATGATATAAT
CAATGAATCAGTGTGTGTGTGTGTGTGTGTGTGTGTGTCGTGTGTGTGTGTGTCTGTGTGTGT
GACATTATTACAGAATAATTITAACTGAAATATGTCTGGAGGAGAGCTCGAACAGAACAACATT
AAACTGAATCACTGCCGAAGTGTITTCTCTCCTCTGCTCGAAAGTTTAATGTCGGGTTTGTCCT
TGCTGACTTTTGTCAGCAGCTTCTTAGATAACATCCGG :

634U= CTGAAACATGACTGCAGGAG
6341.= CCCGACATTAAACTTTCAGCA

YPAX9
GM112

ATNTINTTACTATTTATCTTNNNANTTCTCTTNCTTANTGGGNAAAGGCTTCTGANCTNGTGGA
TCCCCNNCAACAAACAGACANTTTGACAGATGCACACACGCACAGTNGGNCAGACTCCGATA

- Figure11 N




CCACACACT GCTACAT CTGGCT CCAGTAACT TTCTGCT CCACT GACT GTATGT CCACABAGAGber 2006
CACACACACACACACACACACACACACACACACACACACACACACACACGCAGTATCATACT
CAGGTGTCRRO@EAGMECTGTCCTCTTGG 505U=TGAAAGACAGGAGGTGTGGA pOT/IB03/00112
505L=CGOCCACACCTGAGTATGAT  GMVB35
CTCAGTGCTAAAGATATTGTAAAAT GTGT GAGT GTGAGT GCACTCTGGTCTCT GGTGGACAA
ATGATGTGATAAAAAAACCACACACACACACACACACACACACACACAGAGTGTAGCTGTAG
TGACAGTAAATGTTGTTAAATACAGT GCTGTAATAAACT TCACTTCACACTTAGAGT Tr CCTCA
TTCTGTGTTATTCCCTCTGT TTCAGGCATGGACAGCAGACTAGTCCTCACTCTCCTGTTTGTG
ATGCTGACTGGGTGTr TCATGGGCACT TATGCT CAAAATAATACAACCAGT GTGACTCCAGC
AACCACI:ACAAACACTACCA&ACI:AACACCAACA@%@TNCAACACCAACACCACACI:A

A STECXFREATGARCACR D NFG A INCRCAGETETCTCGI G

635L= Crmmmmc@ AGGTGTGCATAACACACACG CACACACACACAC

O T Ve S R AT SRGACAATT

GTATATAT)& £ ;
NGGACCAGH N 56 Co &ﬁ%‘rGTGTTTTTAcccAcAGCA
GGGGAGTTATT.L LG AAT AT ANGT CONCAGACCTTTCGGGT GT TTTTGATGT
TTTATACT - CAAGCTTATOGATACCGTCNNCCTTGAGGG

GGGGCCOGGCACCCAGCTTTf GTTCCC'I'TTAG'I'GAGGG\I'I'TAATTGCCI\ICTTGGCGTTI\FI’C Figure 11 Y
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ATCIJ\ICAT@@QG\II\H’CCCT GTGNGAAATTGT TATCCGCTCNCANT TTNCACACATATNCNA

: TABANTATCHCNGCEOCCHAABISAA G CACCEAETBMYANST TTGATA
TWWNWWMWWWGCM GGAWWF&GUI’ GA

GCGCGCTCACTGGGCCGTNTTITACAACGTCGTGACTGGGAAAACC

222U=AACGGTGACATCTTCGCAACT
222] =GATTTGGCTATCTGGCGTGTG

GM469
ATCTTNACAGTTAACCAGCGCCTGCTGACAAACGACAGTAGCGGTTITGC
AGCTGGGAGATGAATCAGACCGTCATAACTTAACATGTGGTCGCCTGCAA
ACGGTGACATCTTCGCAACTTCGATGCCAAATGAGCCTGTTGTCTGCACG
CCAATGCAAAAGCCACTCACTCACACACACACACACACACACACACACAC
ACGAATAAAGAGACGGATCCGCTGGTTAGGCATGCCATGCAGATTCGCAC
CTGCACACGCCAGATAGCCAAATCCAACGCAAGTTGCAAAAACAAGCCCC
GCATTTCGGAAAATCATGCCATAACGTTTACTCATAATCACACCGGGCTT
CCAGCTAGCAACCTTAACTAGCAGCATATCTGCTAGCATCGCCAAGAAGG
GGGGGGATCCACTAGTTCTAGAGCGGCCGCACCGCGGTGGGAGCTCCAAT
TCGCCTATAGTGGGTTCGTATTACGCGCGCTNNTGGCCCGGCGGTTITACA
ACGGTCGTGACTGGGAAAACCTTGGGCGTTACCCAACTTAAATCGNCTTG
CAGCACATCT

469U=ATGCCAAATGAGCCTGTT
469L=CCCGCTGTGATTATGAGTAAA

GM320
CTGCACACACAGCATGTCTTAAAAACTAATGCTGAGCTCCATCAGGGCTG
'GATGCCATGAGTCTTAATTAAGACAGCCATGCCAAGTCAAGAAGTGAATA
ATTCTACTCCCCACCAACCACCACCATCTCCCTATTACACACACACACAC
ACACACACACACAGAAGCCTAAACTCTCATTTGCAGATGGATGAGCGTGT

Figure11 0




CTCAATTAATAGCTAAAGT AACCT TCAGT GACCT GACT GT GGT CT ACCACAAACACACHI A& aber 2006
ACTTACACACAGACATGOGCGCACT TACACACACACT CTCTCTCTATTGTCGGTCCATTTACC
ATTAGTCTGROABEET TNTATTCATTTGAGTATAGCT TAGTATTAGT AAACAT GT GAGFARR0112
AGGATCAAGNATGT GAGGCACATCTATCTATCTAAACT GTAAGGGTGGACTGACCTI TI™* CCC
TACCTNTAGGNGCT TAGAT GAAAAGAT GAAT GCCTGTCNGGNGTNAACACCGGATTTTI NTT
TNGGNAACAAAAACT GNTGGACNT TNTNGCT GGCAGCAACCCNT CCT TNGATAGGACT GAA
NAGNCCCCTGTCTNNAACTGGGTTTI TATTTG 150U=GTCTCAGTTTGTTTGGCTf AC
150L=AGGTGATTGGCTTAGATGAT LG 9 G\B1
GCCTTTGCTCCCOGOGGT GGCNGCCGCT CTAGAACT AGT GGATCCCCCACATACT GATAGC
CGTGGGAGCTGT TATGATGCT TGTGGGCTTCCT TGOMTIBITATGGTGOCATT' CAGGAATCTC

2 QUEPABGCETEEAST CABEANTTAETATT AATGBETAAATAAA
GTATTTI" WWWWWAWW@TTUTUH

JTCCTTCTCTGCTCCTGTAGT GAATCATCTCTGT
TATCAAGCTTATCGATACCCGI CGACCT

GATT A
G601 @mmm@@ﬁexwx@mm EXESPATBEACH
ACACACACACACHINNAATSCABACABINDHG CASS ORI ABA A AT BT CBTRET GTCAT
. MMWWWWGCWWTMWWWW 060160

PCT/ 1BOSAWWE\GAI’@P/A% Y. ot GTSATGDIGCAATAATGTGCAG
AOAR ¥y mq'@CCCAGATACAGACTGCAG CTAAGTGATTCAGAAGAAGAG
GNONTNATR '_ 4 SETETEHAY TGCATTAAACACAAAGA
NATCGACO 5 YRATIL T FTHEIRGCATATA
ATTTCAT O GAT TRARTC 15@‘ CACACATACAC

ACACACACHOCASAE A ANNGARARABACACACACACACACACACACACACACACACAC

124L=GTATCTGGGCAGTCATTTTCT

LG 6

GM420

GM223
TTNACTTTTAATTCCCTITTGAACGCGGCCGCNGCCGTTCTAGAACTAGTGGNTCCCCCACA
AAATCTCTCCAGCCTGTAAGAACAAAACAATGCAGTCTTATCAGGGATCTCTTATTTGTTITAC
ACAacaaATCAgAGCCCACTGGTGGAAAGTTCCTGCGCTTTTGTTTATCTCGGCTAACTGAGG
GCAGAAGAACAGGACGGTCCAGTTGATTACTTGAGGTGTITTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGCGCGTATGTGTGTGCTGAACTCTTTACATTTCTTTTCTTTITCAGG
AAGACTTGCAGCAGTTGATACTCATGCCTCTCCCAAATGTTGCCATTCTGEGGACCTGTGTAA -
AAGCAGCAGGATTTACGCTGGAATTTTAGTTCTGCTGAGCCAAATAAGACAGGTCAGGGTGA
AGAAGGCACAGCCAAATAAAAGCCTACCACAAAACGGAAANGTTATGACAAATCANACTATG
AGGCAAAAAAGAAAGCTCAGCTTTITTTGGTTTCATGGACAAAAGAATTTATGTGGCTGGAATA
TGACGAGCTAAATAACATAATGTTCTGCCGGGTGTGTNGTGAGTTTCNTTTNATTTGAGTCG
ACAAGCGCCTTTTGTNACTGGGACCAGTTATTTNGNAGAAANACCCCATTAGAACCCATGAG
NANATCAAGAAAGCATTATTTGCCCANNTCTGCNATATCTTTTCCCAGAACAANACANGCATT
TGCAAAAANATTAACCNNGCNGNAACCCNAAGTCCCTGAAAAAATNTITFAAAAGCGGGGGC
TNC

223U=GTTTATCTCGGCTAACTGAGG
223L=CTCCCAGAATGGCAACA

GM16
GNNNGGNNNNNNNNTTNANTTTNTNTAAGTGATAGNAGATCTTNAGGGAAACNCCGTTCONNT
TTNGAGGCCGACNGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCACATTGTTAGTTCA
AGCAGTATTATNNAAGCCATTCCTTTGATCCTGAGCACCTCTAACCACTTTGTGTIGGGGGA

‘Figure 11 P .




ACACTACT ACACT GAGTAAAAT GGGTAAGAT CTGT T GT GACGGT CAGAGGAAT GTAAGBATAcber 2006
GCTGAGGT GAAGT GGT GCTGCT GCACCAGAGAGGT TGT CAT GGAGAACGAAACCCAAAAAG

AGACGT GGTGOTE80FAR T GCTTCCT TATTCTCACAAGAGGT CATACAGGT TACAGAGEAETI3/00112
GGGGGATCCACTAGT TCTAGAGCGGCCGOCACCGOGGT GGAGCT CCAATTCGCCCTATAG
TGAGTCGTATTACGCGCGCT CACT GGCCCGT CGT TTTACAAACGTNGT GACT GGGAAAACC
CTTNGCGT TACCCAACT TAATCGCCTTGGNAACACATTCCCCTTTTNGCAN
119U=AATTTCTCGTATTTCATGCTA 119L=TCCTTACATTCCTCTGACC GW31
TCTTGTTNNATCNCT TGGACACCCGCCCCT TTNGAGGNCGACNGTATCGATAAGCT TGATAT
CGAATTCCT GCAGCCe AGag GGAGGGAGGGACGAGGT CAGTGEGE t CATTTc CATCCGGE AA

ACGT CAAACAGACACAT GCACACACACACACACACATARACACACACACACACACACACACA
CAAACAAGBACT T CAFISIBAATACATE S TATAGBACEA S VT T BEECI TG IIONI GCTTT T

? Ci @@\ AT AN

TTA “fﬂﬁ@% LERTRES T Co0S
CAACTTNA NENA Hesncsnsl C "HIT‘C AES, Eﬁg@"’
 COCCGGACES GAAN 431 GTGGGGTTCATTTC
4311 = ACCRAGAGANITTAGATT SR 72

ATATGT ACY; EGGEEFONAGEA SR AASASIAGAT AAAGOCT GACCT TCAGT TTTCTCTGCAGT
GTGTGTGTGIGTGTGTGIGIGTGI GTGT GNGOGT GOGTGOGTGTGTGTGTGTGCAGT TGTT

CTTCCCT TGMBN CTTATGAAGCTGT TATGCAGAGAMACTCTTGTCATGTAAATCTCATCTTT

AGCTGI CT RIS

CT T@A@ﬁ@ﬂm

GCTCAGTARKEQ@WW?W?@WW%

CANACCCA TEHATEE GGA
. GCTGTGCA ) d =7 "_l ! .A 1] AGATT

oCTGA i A : CACACACACAC

TTTGAANT: CAG e W

TTG
ATCAGT GT GG EEAATASKE A TSSTMMEOCEE CACHERCTAEEOCETCATIAAEARONGTCATeAETgUr e 11
AA 18 OctamanAR006TGEECEITACCAAMETRERARBESCIDAAACCACRYCIRICTTTCGCAGCTN
AGATCACABGAGAFARGIGEAGCCT TGT TTTGCT TTGGCGGT TGAAGCCCCCATGCCTCACATG

198U=TCGGGTCAAGCCAAAAC
198L=ACTGCTCCCCACTGTAATCAT

GM435
TNTNTTNNNCNNCTAGANNNTTTTGGNCTTCCCNCCCCCTTTCGAGGTCGACNGTATCGATA
AGCTTGATATCGAATTCCTGCAGCCCCTTTTGTTTCGCGGTGTCTGAAGTGAATGNGACANT
GAATAAACAGCCCTCAACCCTGAGCTCCTCGCTCAACTTAGGGAACGAGCGTGCGCTTTGA
AACAAATGCAGAGAGGCTGACACGCACCAATATATAAATGGACACACACACACACTGAGGG
AGGCATTTAGCTCGATGCACTACCAGCAAGTAGTGACACATGTGGCTCAGAGGGAGTAAGC
TGCTGGAGGAGTTGGCAAGCAGCTGGAAGTCTTGCTGGCATGCCTCAGTGCTAAACTATGC
ACAAGTAGAAACGCACACACACACGCACGCACACACACACACACACACACACACACACACA
CACACACACACACACAGGTTCGACCATGTTTCTTCTCTTCACCTTAGCACCCACCTCNTCAG
TGGGGGATCCACTAGTTCTAGAGCGGCCGNCACCGCNGTGGAGCTCCAATTTICNCCCTATA
GTGAGGTTCGTATTACGCNCCGCNTCANTTGGCCGNNTGTTTTANAACNNTTGGNGGACN

435U=GAGGTGGGTGCTGAGGT
435 =CGAGTAAGCTGCTGGAGGAGTT

GM558
ATGCTTCCCAAAGGCTTCTTGAAGCTI‘AAATGA'ITGTAGCACATGGAATTACAATCACATTAA
GATTATCTTAGCCTTGAAGGAATAGTTTGACATTTTGGCAGATTTTGCTTATTGGATTITCTTG
CTAAAAGTTAAAGCCCTTTTACAGAGAGAGTATTTCACAATATTTAAACAGGCGGGTGACGA
ATTAAAGTTTTATGTGTGTGTGTCGTGTGTETGTGTGTGTGCCGTGTCTCTCGTCGTGTGTGTGTG
CAGTCTTATAAAGCCTTTGCCAAATCAAACATGCAGATCATCAAAAATGAGAT
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CGCAAACACACACACACACACACACACACACACACACACACACACACACACACACACAR Cctober 2006
ACACACACACACACACACGT GCACAGACACTACCAGE TTGTCACT G TGCCCTCTTAATGTGA
AAGCAAGT AWATOBIEGBEAGATAACAAAT GAGT GGCAGGAGAACACAGT GGGCT GCAGSAYIR03/00112
TCGATATCAAGCT TATCGATACCGT CGACCT CGAGEGRGEGGEECCCGGTCCCAGCTTTTGT TCCC
TTTAGTGAGGGGT AATTGCGCGCT TGRCGTAATCATGGT CATAGCTGNT TCCTGT GGGAAATY

" GGTATCCGNTNACAATTCACACAACATACNAGCCGGAAGCATAAAGT GTAAAGNCT GGGGTG

- CCTAATGAGTGAGCTAACT CACATTAAT TGCGT TGCGCTACT GGCCGNT TTCCAGT CGGGAAA
CTGTCGT GGCAGCTGCATTAAT GAAT CGGGCAACNCGCGGT GAGAGGCCGT TTGCGTATTGGG
CGCTNTTTCGCTTTCTTCGGT TANTGGCTTGAT TGNCTNGNAAGT TCGGGTNCGGGAGNGGTN
TANNTTACTNAAAGGCGNAATCGGTTTTNT 227 U=9STTB8GAT GAT GAGGGGAGG

227 =GCAGIRBATARGCAGSTINIGEN TAGNEG

TTGANNT NS EAACASTI TTMKAAATAGCEEARFGCCNT TNT GGAGGT CGACGGTATCGATAAGCT
TGATATCGAATTCCTGCAGCCCNT TCACACACACATACAGAGACAGT GTGNTAGCGGAAGTC
CAAAGTGA@M&QQ\GTGTTCAGGGAGAGACGGTGATGAAGCACACACAGCTAAGCTGCTACA

GTTATAGT 4 Alg Cig
CTGCT 3 : TGCAC
TCACTTCA ACGGTA
ACCTTAA CCACCC

CGGT %%MWMMMEMWMMRACMGC

' NXRTVELE > ey mm&mmcmm
! ACCARNTBIATCGAT SATERATNESBEGE
- 7T6L=ACCT ﬁ%@@WCCITTANGGGANGGGGTTAAA’INTGCCCCNCITGGGC
: ATRAC TWWWCTNGGWCCCCNNT
RECAAINERBRAEASACEEIT TAAANTTTTNAAANCCCC

eI el TAGTGT

336U GCAC 61 =CGGCTGTGGCTATAAATAACA  GMLA1

TNNTNTTTF,@GACAACTNANCT CTTGGANACCCNGCCCCNT NTCGAGGT OCGACGGTATCGAT

AAGCTTGATATCGAATTCCTGCAGCCCACE TCTTAAGT TGCACTAGCTCAGGGT TCTTCTCTG

'CCACAGAGAERAGATTCCATTGT TCTGT CCACT GAGACAAAGT TAAAATTACCGGTAATAATT

AGTGTAAAT GCTGATTAAGCAGT CACAGTATTGAGAT CCAAAT CACAAACACACAGGCACAC

ACGT GCACACAT GCGAACACACACACACACACACACACACACACACACACACATACACATAC
GMG5
TTGATTCCTTGGANTACCNCGGTGGCNGCCGCTCTAGAACTAGTGGATCCCCCACAATTACAT
GTAAATACTTTATTCTGTCCTCTCCACACCCTCCATCAGGATAAAGAGAAGGTGAGTCTCCCA
TAGTGCATTTCAGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTITAACGG
TCAGCGTGTGCAGGTGGAGGTCGAGGAGTCGAGCGGCGACGGGCAGATCCACAGTCTGGACC
CICAGCTGGAGCGGCAGGTGGAGATAGTCAGGAACCTGGTGGACTCGTACCTIGCCATTATCC
ACCGTACCATCAGGGACCTGATCCCCAAGACCATCATGCACCTGATGGTCAACAATGTACGAC
ACACACACATACACAAGGGGGCTGCAGGAATTCNATATCAAGCTTATCGATACCGTCGACCT
CGAGGGGGGGCCCGGTACCCAGCTTTTGTTCCCTITAGTGAGGGTTAATTGCGCGCTTGGCGT
AATCATGGTCATAGCTGTTTNCTGTGTGAAATTGTNATCCGCTNACAATTCCACACAACATAC
GANCCGGAAGCATAAAGTGTAAAGCNTGAGGTGCCCTAATGAGTGAGCTAACTC

 65U=CCTCCATCAGGATAAAGAGAA
65L~ACTCCTCGACCTCCACC

GMG685
GACGTCTNCACTCTACATGGAAAAACACACACTTACTCTACTCATCACGCTCTG'ITATCTGTC
AGCAATTACTCACTGCCTCCTACCCACCAAACCCCTCGAGAAGCATTACTTTGAAATGCCCA
GAAACACACACACACACACACACACACAGCACACACACACAGNTTTACACATTCACACTTTCA
CATTTCCACACCTGIGGAGAAAACCAGTTTCTCTGGCATTTTATCAGCTTATTTGCTGNTGCT
ATGGAAACAAGCCTTGCANAGAGAGATGGGATTTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TCTGTGTETGCCC

685U=ACTGCCTCCTACCCACCAA
685L=GCAAGGCTTGTTTCCATAGC
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ACATACACACACATACAGCAGATTTTCTGCAAATATTCTGGT TCTTCAT TGGAGAT TARKGAG er 2006
ATTAGAAATGTAAAATACATAATTTAACTCTTCAAGT TATTTAAAGAGGCTTTCTTTTTCCCCA  Figure 11
BB 18 COctwoerseed@é WO 03/ 060160 PCT/ 1B03/ 00112 103/ 169 pcTaBo3/o0112
CAGCTTTCAGTTTGATCTCTTGCGT TTTAGACAT GAAGGCGCCCGT TGTCACCCTGT TGCAA
CTGTTTAGGT TCCTCCCGGCTTTCACACACGCCCTCTCTCTTTGGT TGGTCTGAACTGTGCC
CCTGTGGGCTGCATTGGCAGAAAGGAGT TTTCTGGGGGCATTTGCTN 141 U=TCTGCCACAGAGATGACATTC
141L=AGCTGTGGGGAAAAAGAAAG GVB70 G\VB89
AAATTAACTCTCCCAATTCTGCCAAGCAGAGT GGTCAAATATCAGACTCA
GTTTTATTGTCATTCAACAATTTGACATGATATGAATGAAACACAGTTAC
TTAGGTCTTGGCATTGCATCATGCTACCAAACAACAAFEHBAAACAGTAGG
AAGAATAABTBATTACCAAAAGAAAGT AAGAAAATATGGAGGT GTAATAG
GTmammmmmm@mmmGATAAGCTTGATATCGAA

A gl {ei e : R CPNCAGTCATGCATGGACGCT
A@@@M@mmmm GCAAACAACTGCTGCTG
GGCAGGCACERAT SR AGAGREONCACECAR AT ABABACACROMNCACACACACACACACACACAC

g A TCARTATIAR T MIBRCAEAAOATTEICTTTC
Egﬁ\% 5CC fuTCTCTTCCACATCACGTCGTGTTCCCGACTCTCTCCCCG
TTTTT AN ELABETE IAC CATCATCGCTTTAGCACA
CTACCAGT 3 T GAGCGGCCGCCACCGN

GCTCACTGGGCCCGGTCG

TAGTAAACZHASAGH PTG
ACACCTGTAACCACATGCACATGGTGCATTAATTGTGCTACACTAAAGAT
GCAAATTTEMEET TTTT CCACCAACGET GCACCACTGLTOGT COOGT GT

GACCCATC
o] PR e

CTNCA 5 : Mppy! G cT
318U=T ) h TT o7 T 87

CATAAATAATAACGTGTCTGCTCATAGCTTTACCTGCTGAGCATAGCAAC
ATGTAGGGAGGAGCAAATGTGCTAAAAAAAAAATTAAATAACCAACAAAG
AGCCAAGACAGGAAGAGGGAGGAAACATGATGACATCATTGAAAACAAAA
ATGAAAAAAGGAAACAAAAATTAATTTAACATCAGAAACAAACGTTCTAT
AAACCTGTGTGNGTTTTTACTGGACCAGGTTGACCCACCAACGTCTTTTG
TGGNAANGGNGGCTTTTCCACTCGGGGGGCTTGCAAGGAAATTCCCGAATT
TCAAAGCTTTATCGGATAACCCGTNG

407U=GGCTCGTCCATCTCGT
- A07L=CTTGGCTCTTTGTTGGTTATT

GM369
1TGATTTNA1TCCCTTGGAAACCCNGTNCCNTFTGGAGGTCGACCGTATCGATAAGCTTGAT
ATCGAATTCCTGCAGCCCONTTATATGCATTCATCCCATCACCTGGAACACACACAGAAAGC

- TGAGTCACACTAAAATAATTACTCTAATTACTCCATTTCATCACTAGTATTTACACAAACCAGT
GAAACACACACACACACACACACACACACACACACACACACACACACACACACATTGTGTCA
CTCTTAAAGAAGTAATAATACACCAAGAAAAATACCTGACTGATGTAACAGGAATACACTCTG
ATCAGATGCCAGACTCGTTAAACTGGTTTCATGTGTTTCCTTGCGGTGACAGACGAGCATTA
GCAATTTACAATTTACTGTTCCTTGTTTGACCTTTATATTTATITGGGGGATCCACTAGTTCTA
GAGCGGCCGCCACCGNGGTGGAGCTTCAATTNGCCCTATAGTGAGTCGTATTACGCGCGCT
CACTGGCCCGTNGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAANTTTAATN
GCCTTGNAGCACATTCCCCTITCGCCACTGGGGNTAATTAGCGAANAGGCCCNCCCNNTC

3689U=TGCATTCATCCCATCACC
369L=TTTAACGAGTCTGGCATCTGA

GM235

TTNNAATCCCTTTGCAATNGCCCTTNCGGTCNACGGTATCGATCNGCTTGATATCGAATTNG
TGCAGCCCACTAGGAAATCATTTCTGCCCTTTGTATTGTTTATTTATGCACTCTAGTIGGCGta
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TGATTGCACTGCTGGATGTTGGTATCCT TGCTGTGATACTGTAAGTCATA 18 October 2006
TGAGGGTGGTCTCTCTCTCTCTGATATTTGCTATAACAGACAAACTATGA

CCCCCCTTGROWE6mEd T TGAAGCCAGTGATTTAATGACCTCCTGCTAT PCT/B03/00112
CTAGACTGAAAAGAGT GAAAGT TATTCTGGACAAAAGT GTAAACTTGATT

AGAAATTTTTF | CAACTGTCTTATAATTATTGGCTCACTCAATTTGTATT

TTATTTf ATTTGTATTATTTG | TGCAGACATAAAACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACTATTGTTTCT

CTAATGGCAATTAGGCAAAGGT TCATCTGGTAGGGTAGGTTGAAATTAAN  Figure 11 CC 18 Cctober
2006 WD 03/060160 PCT/|B03/00112 104/ 169
AAGTGGGGGGATCCACTNNGTCTAGAGC(I;CCGCCA%MI;TGGGAGCTCCAATTCGCC

NNTTTGAAGARPTSOTACACOR TIPS ' TN

AGCTGGT, &E Giﬁ@ﬁ@m@&%@@@@ﬁ@ccmﬁ?
ACACACA _ TR A CGCG
ATACATAT It ; COCAACTTAAT
GTATACAT " : e CCGA
TGTGTGTT¢EE0E I NA
: AP ARG NTPANM WWCCAAW
ATACCGT CHAGCTIRAGRT BEGANTRCABOTT T AGATICEENANSARAGHROEACORAGAATNG

TT GOGOGCEREEIGRNAVEAFEENCATAGGT G TTCCT GT GTGAAATTGGTATCOGCTCACA
ATTCCACACAAT _75U=ACCAGCAACTGCACTAATTCT  75L=CAGCTGGCTTTTCCACA Gwe81
TNTNTNNT 2R TRCART XS TRIANG T AT0CGCGGT NGCGGCCGCT CTAGAACTAGT GGATC
COOCOOCT ERE T B A e A ORT CAGACT CCT GAACACT CGGT GACT GGACT GACACA
CACACACACHCACACACACACACACACACACACACACACACACACACACACACACACCT TCA

¥$$XTT T %_L O g A A I "r;r(%?‘(:—'%%ﬂ.‘\%e
OO TT| R T A R e P oo

AGCACCAT GCGCTO I GCAAGCT E R CT CRANICACTOLCT AT DA @ﬁmﬁf@ﬁmm
ATATW%GATMMWC@WTSW@MMKCACA

CGTCTI'!'AGATCTI'CACACAGTTGCCGCCAAAGTCTTCTAGAGTTGTGTGCTTATCACTGTI'C
TCTTTCTGCGCATTATACTACGAGTTTTCAGCAGCAGTGATTTCACCAAGTCGTTITGTTCTT
TTCGCTTTTTCCTCCGTTACTICAAACAGAAGTAGACAGGACAGAAATGTCTCACAATGAAAT
AAACACTGAAATACTGGTAGAGCAAGAGCGAAGATCGAGTCTGAAAGATCTCGATCGATTCAT
GTGAAGTAGGACTCCTGATGAGCCTAGTAGAAGGACCNTGGATATTGGGCCTGATGAAACG
GGAGGTGATAGCGGGAGGAAGGGTGCATTGATCTGCCCANCANTGACAACTGACAGACAA

ACGCAGGGNNTTTTGANACGCAN

346U=ATCCCCCGAGCTTCTATTGTGT
346L=GGCGGCAACTGTGTGA

GM504
TATCGCAGACACCTATATGCAATTACTGTAATGACCAGGAAATATCAAGATTGAGATTTTTCT
- CTGAAATATTTATCTCAGCTTTGACGTGCATCAGCAAGCTCAGACAATTATGTACATTACCCT
GTTACATTATTCCTGAAGACACACACACACACACACACACACACACACACACACAGTCTTTAT
CTGCTGATGAAAAATATGCTTGAGGGCAGCTACTAAAT

. 504U=TCTCAGCTTTGACGTGCATC
504L=GCTGCCCTCAAGCATATTTT

GM639
ACTGACAAACACACTTGCAGTGAGACACAGTGAAAGTCAATACTCTTCGCCTTCTTCCCTTCT
CTTCCTTTGACTCCCCGTCTCCTTCACTCCTCTCACCAAACATCCGCATCTATTCCTGTCGGA
CCTCCTCTCAAAACCACAGAATACACTCCTCCTCACACAGACACACAGACACACAGACACAC
ACACACATACACACACTGACTAACCACAGAGGCAGAGGCATGATGGAGCCACACTAACAAA
GCAG CCACCGGGAACACATGATGCTGTGACTCAACATCATCCGTGCCTGCAGAGGACATCA
AAAAT

Fignre11 T




GNTATCCCGCTCACAATTCCNT 281 U=CCCCAAGCCATCAGACT 281 L =AAAACGA/AGSRAGHRACCAC
GML61 Tf GTTGACCNCNT GGAGCTCCCCGCGGT GGOGGCOGCT CTAGAACTAGT GGATCCCCCAAA
TGACAAAAGN@XG‘{BGM@\GTCATTCTCACACACACACACACACACACACACACACAC@@E,@%/OOI12
AACCTGTAAL TGCCACTAATATTAACACTCGGCTCAATTTE AATTGTATTAGAAGAGACA
TGTGCATGGAGCTGTT TGCTTCTCGTTTCCATGTTAATGAGCTGATGGCTGCAATTAAACTGT
GATCCTGTTAGACT TCGATTCCAAGGGAGGAGACAGGAGGAGGGGAAAGT GAGGGAGGAG

GAGGT GATTAAGAGAGGAAT GAAGAGGGGAAAT AAAGAGGAAAGAAAAGGGGGCT GCAGG
AATTCGATATCAAGCT TATCGATACCGT CGACCT CGAGGGGGEECCCGGTACCCAGCTTTT
GTTCCCTTTAGTGAGGGT TAATTGCGOGCT TGGCGTAATCATGGT CATAGCTGNTTCCTGTG

TGAAATTGT TATCCGCTCACAAT TCCACACAACAT AGASGCCCGAAGCAT AAAAGT GTAAAC
NTNGGGTGCTAATGAGT GAGCTACTCCALTANTTGOGTTCGCTCCN Fi gure 11 DD 18 Cct ober 2006
WD 03/ 066868 TRGFCC RIS TWELTICTE05/ 169 161 U=ATGACAAAAGACAGGATCAGT

161 L=TCCRCTTAGY STCSETCCATRRGGEC
TTGTTCCTTCCTTCI:CNCCNI’TTGTTG\IGGACCTNCTAGAACTAGTGGAT

::i AN ha CCNTTTCGAGGTCGACG
GCAGAAAT AT COATANGE (CTCAGTCGCAGGAATGG
S ACACH . TICGT ATTTC [CTAACAGTGCATTTATCCC

A YL = s»';f 2 P CACTAATTFCACATGAGT
TGCAAAGTAR TOANME ARACDAAA G AR ST AKX AAOAT R E EEACCCAATGAAAAGAGCAGG

ACAGGT GAAG AT 2 VS ASTE S A AT e T A CERA P A S NG TG TG TGAGAGAGAGAAA
CAT CACAGA AR AT RSB TR ACABAACA R CTAACTATCONTCRAGC TCACTCTGGCTCCTC
TACTGT mmmmmmmACCﬂeﬂNcmmcm
TNTAGGG TN CAGAAANTI GNP STATA TN TRTATERGEATCCGCGAAAAATGCTTEGCTCT
AATTGCGCE@QQ%EQ@T@QQ@@W% AAGTEIANICTINCAAGTCACTERCCATIGCCTTAGACN

26L=GATTITGA TCT %j@
CCGAT%@E&EI %-g 1 TAAGOGOCT GCAGGAGCCATGATGCTAA
GTGGAGA 25 TCCACCCTTTCTCCTAATTACATTFGTTCA

Tr AATCCATTTTCTGCCCACTTCTCTTTCTTGT TTATGI TCTTGCATCAGTGGECTTFTGCCTC
CTCCGACCAGCAGACAGT GACCT Tr AAGGAGAT GCCAGAAGACTCTGTAAGACAATGITAC
CCCTTCAGEf 7T CGCTAAAT GCACACATACACACACACACACACACACACACACACACACA

AANTTTGANTGCCCTTTNANCGCGGCCGTGGNCGNTCTAGAACTAGTGGATCCCCCACGCACC
AGCAGCAATACTCAAACGTCCCGTATCTTCCGAGGAAAGGGGTGTGCATGTGGGAGTGTGTG
TGTGTGTGTGTGTATGTGTGTGTGTGTGCTTGGCAGTGACGAAAGCGCAGTGATAAGAACACG
TCCCTTTCACCTAAGTCACAAAATATTACCATGTGTTGCAACTCCATATATACTCTTTTCTECTT
TTATCATTCATTTGTTACACAAATCTGCTATCTGTGTCCCTGTGTGCAGCCTACAAAAAACATG
TTTCAGCTCCTTITTITTITAATTCTGTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCG
TCGACCTCGAGGGGGGGCCCGGTACCCAGCTITITGTTCCCITTAGTGAGGGTTAATTGCGCGC
TTGGGCGTAATCATGGTCATAGCTGTITCCTGTGTGAAATTGTTATCCGCTCACAATTCCACAC
AACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAAGTGAGCTAACTCA
CATTAATTGCGTTGCGCTCACTGGCCGCTTTCCAGTCGGGAAACCTGTNGTGCCAGCTTGCATT
AATGGAATCGGGCAACGCCCCGGNGAGAAGGCCGGTTTGCCGTATTTIGGGCCGCTTTITCCGC
TTTCTINGNTTACTGACTTCGGTTGNGCTTCGGGTCGTTCGGNTGCCGGNAACCGGTNTINGG
NITAACTTCAAAGGGCGGGAAATTCCGGTTNTCCNCAGAATTCAGGGGGN

377U=ACCAGCAGCAATACTCAAAC
377L~ACAGGGACACAGATAGCAGAT

GMz284 .
GAGAGGNNNNNGGNGNNNNNNANNTTATCTNTGACATATGATCTNNNTGAAACCCCCCTCG
AGTTTANGGAATCGATCNCTTGNNNCGAATTCCTGCAGCCCACAGTTGCTCCTCTGCATTGT
CCCGAATGGAAACCAAGACAGTAGCAGICHIAGTTTATAggATIIcCTGACGTTCAAGGTGTCAA
TATGACAGACTGATGATAAACAGAAAAATATGTAGCATTTITCTTGTCCGCAGCCGGTTTCCA
GTGAGAAGACAATGACAACATGACGAGCTGATTGTAAGAGGTTAGCTCAGCAAGCCTCCAC
CTGAGAGAGCTTAGTTGTTTCAGCACCAGATGCCCCCCCCCCCCCCCCCCCACACACACAC
ACACACACACACACACACACACCGGCACTGTGAGTGACCAAATGAAAAAGGGTATGAATCA
AAGCTGCGGCGTCCTCONGGGGGATCCACTANTTNTANAGCGGNCGCCACCGCONGTGGAG
CTCCAATTCNCCCTATANNGANNNNNNATNACNCNCNCTCACTGGCCCNNNNTTTACAANNN
NNNGACTGGGAAAAACCTTGGNGTACCCCAACTTNAACNCCCTTNCANAANAATCCCCTTTT

Figare 11U




CACACACACACACACACACCCTTACCCAGTCCCATCCTT 607 U=CCGACCAGCAGAQREDERAker 2006
607L=AAGGATGGGACTGGGTAAGG GWb65

GGCCATAGAARG IGDBIBMCAGACAGAGT GT TGT T TNTCCACGGAGCT GGAGAAGT GT ARCAIB03/00112
TCATAAAGAGT GTGCAGT TCATAAAAGCACAGT GCAGAGAATCGCCTTTCATAGAGTI TTGGT
AGACAAAAAAATAT GTGAACGAATAAAAATATTAGT GTAATACAACT TAAGAGACACCT TAGT
TAGTGGT TGGATGCCTATGATGT GTATACATTATATATACT TTAACACCATCCCTCACCACCA
CCACCACCACACACACACACACACACACAACAAAATAAAATAAAAAAACAGAAAAAGATATTT
TTAACTAGCTAACAGCCT TAGAGT AT CCCCAAGCT GAACACAGAGCECTACT TCGT CCTGTAT
GIGTTTTCCTGGAACCAAAAT AATAAAAAAGGAGGAAGT GATTCATGCTGAATAAGACAAAT
GGCAAAGCAGCTACTGT GCATCACTATTFCACT GGBBABBTCCTGCT 565LT=GGT TGGATGCCTATGATGTG
565L= AmmmmCC@OMBGGCCCGAACCCNATCGCCCTTTCCAAANAAN NTNNC

GGGA AGOCCAT AGT GTAAACAGAAACGT GTCAGGGCT GATCTTCA
TCAGCA AT TRAGGT GATTGT CTCAGAGGAAACCCT TCATGCA
GTCTGAT GCT TGAGGEGTTFCTTTAAAGATGAATTA Figure 11 EE --- -

------------ 18 COctober 2006 WO 03/060160 PCT/1B03/00112 106/169

6 4 3 wTTmmmmmmmmm 61

GT ATTAC@W&@W&IHA& SOREGT RETWNPAWNT AL AAAA

CCNGGGECQ X3Q EM@@@GNMTM@WE@Q@A@CT TTTTT

CCCCCCACN?M@GTGEM@G@GWMHAACINGGTTANCTCCTNT :
GGNTTAANTAATAAAGTTGGTTGGCTGCAGGAATTCGNTTTCAGCTTNTT
GTTCCTNNACCTNGNGGGG

404U= AGTAGAGCAGATAAGCCCTAT
404L.= GCCATGTCTCAATCATACA

GMB29
CCCACCAGGCTGTCAACTAACAAAGTCACCACAAACAAGCACATCANNGTCAAGGGTGCTT
CAGGTGTGTGGCAAGCAGAAGACAAGCCCCATTTCTACCAGAACACACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACCTATATAAGA
AAGACAGAGGAGAGGGCTTACGAGAGAGACAGAAAGTGTTGAGTCATGTGGCGAGCACAG
AGGGATCGTGACACATACATGGTTACATTTGTGAAGCGGACCCTTTGGTTTCCAGGCTGTGA
CTGATTGTAGAGGCAGAGGTGACCATAATAAACAACAACAGGAAAGTAAAATTGTT TAAAAA
AAAATTCCCAACCAAATGTGAAGCACATGACCACCACAACATACAGTACGCCATACTATTTAT
TAAATAATTACATTTCAGATGCTTCCACCGTGGCACCAAAAT

629U= TCAGGTGTGTGGAAGCAGAA
629L= ACGGTGGAGGCATCTGAAAT

GM18
TTNNNNTTNNNNNCTNTGTNAAGCTCCCT'ITNGGAGTCCCCCCTCGAGGTTNGACGGTATC
GATAAGCTTGATATCGAATTCCTGCAGCCCACATGGCACACACACTCACACAAATACACAAA
TCGATAGACAGACACAGATGCCAACACACTTATACATAGATCCACAACGCACATATACACCC
GGCTTTTGATTACCTCCCACCTTTATTTICTTCITAGCATCCTTTCCCTTGTGCCCCCCTCCAA
TCCGACCCTATCCATATCCCGTTGTTTGTCCTCCTCCCTCCCCCTCTACCTTACCCCTCATTG
CAGAACGCATGTAACACACACACACACACACACACACACACACACACACACACCCTAACCTG
TCAGGTAACATCAGAGAAGGGGAGAGTTGAAGAGACGTGACAGCATGCTGAAGGAATCGAG
. TGCCAGGAACACAGACCTCTCTCTGTTCACCTCTGCTGTGCTGGAACACAACGAGCTCCAG

Fignre 11V




361U=CCGGTTTCTTGGAGTTTTC 361L=CCCCTAGAATTTTCACTGGAT GW4ER October 2006
TTTAAANCCCT TGGACCGT CCCCACCCTNNAGGT CGACGGTATCGATAAGCTTGATATCGAA
TTCCTGCAGEOMEAAT GTNTTNTTTTTCTATACTGT TGATTAACTAT GGT GACCCHRETGAG /00112
GT TGGEGGACACCTGGAATAACTTGAATTATTCCTTATCATTGATAAT GCTTCAAGTNCACGGEG
TTACT GAAGAGNGGGAAATCTAACAGCATACATCAGGTGAAAGT CACACAACCTTGAGT CAA
AAAAACATTCACTGCTTGAAAAGT TAAAGAGT CTGTTTCACAGTAGGACCATGGACAGGACA
AAAOCACTACACAT CACT GCACACGCACACACACACACACACACACACACACACGGAGCAN
NGTAAAAGGAAACT AACTACAT GT GGGGGATCCACTAGI TCT AGAGCGGENCGCCACCGELEE
TGGAGCTCCAATTCGCCCTATAGT GAGTCGTATTACGCGCGCTNACTGGECCGTCGITTTACA
ACGTCRWGACTCIIEAAAACCCTCRGTTACCCAAGWNGBCGVCTT&AGVACATCCCCCTT

| p (BOSTGCRCBASSTAGAACAGTCAG
GCGC@COF@@GP@WWW@WWMMAAAWG@A@A@GGM@H
4420= AGT‘FT@&TW@@@(B@@G%%\”L TRA0H 1

GGNNGN \
NTATCGATég SREAN

TGCAGGAT & TTATCAGTGAGATTACTAATGAGAGCAGT TGTATGTGCTT
ATAACACCAT ACTETGATEETAT TGASICT TGT GAGCACACAGCCAGT TCTCTGCAACT GT
| GOGAGTT A AR o8 e AT GE CTCT GT GT GT GTGT GT AATTAGT GTTGAGGAAGAG

Gk
GGATAGTGEEGT TAAACT AAACACT ATGCGAGAACCATGACATCTGCGAGAAAGGAT GAGEG
AAGCCTTTTCTCTCTGCACAGTI CATGCACAGAAACAGAGACTTGECTCTTATTCTTFGCCCCT
TTCTFTCCCATTTCATCACCTTTTTAGAGCTATAGT GCACAGAGGGT GGAGAGGACCCCTCT
- GCTGGEGACAAAAGGCATCTCATCTTAAGGAT GAGGGEGEEGT GGAATGAATATGCATTGGAAA LG8
TGGGEEEEEAAT TGAAAT GGAAAT ACNGGGAAGTAANTNNCCATGN 114 U=CCCTATTGAGCCTTGTGAGA

114L=GTFFMABCCCACTATCCCTTC Figure 11 FF 18 October 2006 WO 03/ 060160
PCT/ | BO3ANEEESTTGGTOCRSISRHEBCCGGCCGCTCTAGAACTAGTGGATCCCCCCCTATGACTC

TTGNTNT %@&W Cgm
AAGCTT G

CAGACAT - s : € TICT
GGTAAGT Seseindd N TCATEAET BT ASTOCACC
TTCATGT GEASTEId; e GTGGT

TGCT GTACRETSARARS CRARKAIAATCATEER ACTEBNTCO PfETTAPAAG THAfdcAGAACA
TTACTTAGTTACCTCCTGGGAGTAAGTCCTCTTTNANGAGGATAAATCTTTCCTGGCACAAAA
NAAAA

139U=GTGGGATCTACCAAGAAGAG
139L=TTTGAGTAACCACCCTAACAC

GM354
GGGTINGGNTANATTGTGTTCNNNANGCTNGTCNCNCNGGAAACGCCCCCCCCITTCGAGGTC
GACGgTATCGATAAGCTTGATATCGAATTCCTGCAGCCCAAAgGGAGTTTTTCCTCCCCACTGT

- CCCACCGIATGAAGCACTCGGAGGCGACTGTTGTGATTTGTGCTGCAAAGTAATCGTCCAAGG
TGTCCCAATGATGTGTTITCAGTGTGGCTGCTGAGGAAGAGGAGTTGCTTCATCAATTTGAACT
GTAGCTCAGGATCAGCAGACTCGGTCCTCACCATGGATACAGGCAGCAGCCATGACAGCTGA
CGCTGCAGTGTGACAGATCCGGGAGAGCAGGTCAGGCTGGACCCACTGTGACCCCTGTGTTC
ACACACACACACACACACACACACACACACACACACACACACATGCAGCCTGTAACACAGTA
ACCCTGAACGTGCCTTACTGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGNGGTGGA
GCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTAGTTTTACAACAGT
CGTGACTGGGAAAACCNTGGCGTNACCCCAACTTAATCGCCTTGCAGCACATTCCCCTTTTGG
CAGNN

354U=CCGGAGAGCAGGTCAG
354L=CACGTTCAGGGTTACTGTGTT

GM271

TNNNNTNN'ITGGT'FTGACNACCTTGGGTACCGNGCCCCCCCTCGAGGTCGACGGTATCGAT
AAGCTTGATATCGAATTCCTGCAGCCCACCTCTGCTCTTCTTTGGTTTGATGACTATTITGTCC
ATAAGTGACGTCAGTTCTCACTGCTGAGTCCGACTGCAGCTGGATCAGTCTCTGCACAGTAAA

Figure 11' W |




GACTCATCCTCTGTTTCATCGCT GAATGCTTCTCTGT CACT TTCCCCGOCT GCACAAAGRAGABber 2006
CTCAGTCACAGGAAGT GCTCTACCGCTI TCAGTTACGT CCTCACTAAAGCGTATCTCTTGGT
CATTGTGTCWW@AGATACAGTGAAAACAGAGGAAGCTATTTTTCTTTAAGT@FE@J;,OM12
AGAGCTGAAAT AACCACAGCT TCCACCCAAGAAAAT GCAGCAT TTGTAGGGAAGGT TCGT
TTTAAAGTGTTCA 165U=CTCATCAGTTGTTGCCTTCAT ~ 165L= CGGTAGAGCACTTCCTGTG GVL89
TTTGAAACCCT TGGACCGGCCCCCCCCT CNAGGT CGACGGT ATCGATAAGCT TGATATCGA
ATTCCTGCAGCCCACACACAACAAGGGAT TTTCTGAGGT TTGAATTCAATTGTAAACAGTAAA
ACAAGCT TGACAGGAT CATAAGGAGCAACATAACAGAAGGAGCAGGT GTGCATAAAACACA
AAGGATCACT CTCACCAT GT TCCCACT GTGGAGGCT TGCTTTCTTAATGATATAATAATATAT
CATTAAGAATGCATATATATATATATACATATATATQESV[EEGTGTGTGTGTGTGTGTGTGTGTGT
mmmmmmmmmmﬁcmmmmmmm NBOABALECH
GTGAAATTGGAAMUHWGA@BIBK '

: SASCOACATSSABSATACTTCT ACTIATACRANTECAGCC

ATGGTCCTé@M’FPW&TEﬂﬁTW ﬁwmmenwmﬁmme
1% v‘ = w;. MR (B0

GNCA! egﬂ uu j .g &2 = ‘,r ‘ GGi%(;

CCG\ICG-I-I CAACT NTNNNNGACE T EEE ' “.ia- : O AR A

1891 = CAE Mé’ﬁ‘w SFsiss : A R eTe

. CCTOCTACAATCCTAR CCCTGTTAATTACACTTCCTGCCCACCACAGACCTGAATAATAACC
CACCGCTCQ;?I”[M@A&E?&'WGCTATTACACTTTCTGCTCTGCATGATACTA

A A ACACEEAOAEACT CACACACACACACACACACACACACAC
ACACACACTTTTTTTGTTGGATGACCAATTCCAAAAAACACAGG 513U=ATTACACTTCCTGCCCACCA
513L=TTGGMASOTGGTCATCCAACA GVB72 GML78
G\IG\INTNG‘TF\@NWW GRINTRY

TATCG

CNCTAGA A
AGTGGATA & TN re 11
GG 18 Q31L o L DU

GTGTGTGT Bidei e eln epe ey

CAGTATGT}; G AGEASE

TCCAA'I'TCGCCTATAGTGAGTCCGTATTACGCGCGCTCACTGGCCCGTCGl TTTACAACGGT
CGTGACTGGGAAAACCCTGGGCGTTACCCAACTTAATCGCCTTGCAGCACATTCCCCTTTCG
CAGCTTGGGCGTAATAGCGAAAGAGCCCGANCCCGATCGGCCTTTCCAAACAAGTGCGCAA
GCN

180U=CGGCGGCGACTTGTAGTGTAA
180L=GGACGGTCTGGCGAGGAC

GM293
TGNTTTGANTGCNTTTGACCGCGENGGCGGCCGNTCTAGAACTAGTGGATCCCCCAAAGCT
TTGGAGGTTCCTCAAGCCTTAAAAAAAGCCACCAGTTTTCACTCTAAAGATGCTTCTCCTACT
ACCGCTGTTCTGTCCAGGTCAAGGAAGTTTGAGTCCCACCTCTCCCATCGTCCTGGAGAAG
CCAGAGAGCCTCAACACTGTCACCTTCAGCGAGGACTCTGTGTAAGCGCGCACATGAGTAA
ACACACACACACACACACACACACACACACACACATACACACAAAAATCAGCTATTAATAAAC
CGTCTGCATGCTTCATAATTACAGACAATGCTCAGAGAAGTGTGTGATGAACAACTACTTCG
GCATCGGGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGG
GCCCGGTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGGCGTAATCATG
- GTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCG
GAAGCATAAAGTGTAAAGCCTGGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTTGGCG
TTGCGCTCACTGGNCCGCTTTTCANGTCNGGGAAACCCTGGTCGTGCCCAGCTGGCANTTA
AANGNAATTNGGCCAACGCCCGGGGAGAAGGCCNGTTTGGCGTATTTGGGCGCTNTTTCC
GCTTTCTTGGGTTAACTGACTTGOGNTGGCTTGGGGCCGTTCGGNTTGNGGGNANCC

- 293U=CGCTGTTCTGTCCAGGTC
293L~GCCGAAGTAGTTGTTCATCAC

CLCS

GM213
TTGANTCCTTGCATTACCGCGGCNGTTGCCGTTCTAGACCTAGTGGATCCCCCACTCGTTGA
TTAGAGCAAGCTGACCTGAAGTTGTTTACATATATTCAATAACAAAGCAAACTAAAACCCTTT

‘Figure11 X




TACTTTGAAATTTGGTCCTCTATCTGTGTCAAGT TAAAATAAAAGCT TGGCAATAAATTEDEBGer 2006
AGACACTTCANAAGTAAATGTATGCAGACT GATGT TTTGACATGCAAATCCCCCTATTGTCCC
CAATGTTGN6371’(§Iévss>a¢as@13616TTTTAACTTATAAGACCTGGGGGCTGCANGAATTCGAT/,\,Ec;ﬁ@{,:,,,,0Ml2
GCTTATCGAAACCCGNNNACCT NAAGGGGEGEGECCCCGGTACCCAACT TTTGNTCCCTTTAA|
G\IANGGGTTAAATTGCCCCCCTTNNNI\I'I'AAACAI\I'I'GC—]\ICAAAAAANI\I‘I’NI\I‘I’NCO\INNNNNA AAAAAN
178U=TGGGGCACCTGGAACTG 178L=CGCTGGAACCAAAGGCTAAAGA GWVR08
TTNTTTTNNTNCCT CGGNT TGCCCT TCGTNTACCCGECCCCCNCT CGAGGT CGACGGTATC
GATAAGCTTGATATCGAAT TCCTGCAGCCCCCACT CTAACTCAATTATTGCATCTTAGCTAGT
GTCCCAGTGAAACAGTGATTAATATTCATGCAGATTAACCAGGAAACAATTGTGTGTGTGTG
TGTGTGTGI GTGT GTGT GTGT GT GT GT GT GT GT GT GIAI6% GT GT GT GTCTGTGT GTGT GTA
ATTCATAGETAT TT T O D A A A S AT BT R CC A AR SCT G TC TG
GATTTGAAGETIGTITETETE TG G RGN T AGAT TGN TAATITAT CACTASAGGRIRIBETGTAA
TTGACCCA/ARTACARST XS ACAT O NIAT S AT CTAVSTABECACACTRAGT CHIEICTNATCAA
LITTL | |ATWWT@$WWMW¢M@@TM@TM@AWGN
GGTCTCACTASFEPTRTR(Y:

MR RARHA (AT EAURENAGT NG TRG TIRIBTAAAAATG
G
‘5.6.&" 13IELN GNNN TTGTTCCNGTTTNNN

GNACATAA \,i? -'ﬂ\ ‘eg
208L= Amn AR >
T R e e e
TCCCCCAC/&I' GT AGT TAGT TTCCITTTACA CC .
GTGCGTGTGCAGTGATGTGTAGTGCTTTTGTCCTGTCCATGGTCCTACTGTGAAACAGACTC
TTTAACT T PTEAABCAETCAS ECGAGETACAGACT CAAGGT TGTGTGACTTTCACCTGATGTATG
CTGTTAGARTICASARTTAARCATT AADATIEITSGACT TGAAGCAT TATCAATGATAAGGAAT AA
TTCAAGT TATTCCAGGT GTCCCCAACCT CAAAGGGTCACTATAGT TAATCAACAGTATAGAAA

AAAAACACANIRET GEGCT GCAGGAAT TCGATAT CAAGCT TATCGATACCGT CGACCTCGAG
A 1 FRETGTTGTA

SAAML GGTC
AL ATAGT
/ CACACA

TGATACT
38066CAdEhEeTTOETE TR CCTINT TCONTT
CTONNTTNGCT TNGGCNGT TCGGNT TNGGNNAACCGENATNAGNT TACTCAAAGGGGGENA N

462 U=AGT bIREGTEARAGACABEACGTGAGRA=TCCACCEGT TACTGAAGA Gw
TNNNNCTNEGILRAGCCCATATTRARTCTEAICCCCT TCTNGAGGT CGACGGTATCGATAAG

GM635
CTCAGTGCTAAAGATATTGTAAAATGTGTGAGTGTGAGTGCACTCTGGTCTCTGGTGGACAA
ATGATGTGATAAAAAAACCACACACACACACACACACACACACACACAGAGTGTAGCTGTAG
TGACAGTAAATGTTGTTAAATACAGTGCTGTAATAAACTTCACTTCACACTTAGAGTTTCCTCA
TTCTGTGTTATTCCCTCTGTTTCAGGCATGGACAGCAGACTAGTCCTCACTCTCCTGTTTGTG
ATGCTGACTGGGTGTTTCATGGGCACTTATGCTCAAAATAATACAACCAGTGTGACTCCAGC
AACCAGCACAAACACTACCAGCAGCAACACCAACACCACCTNCAACACCAACACCACAGCA
CCATCCAGCAACACCAGCACATCAGCAACAACCAGTACGAACTCATT

635U= GTGCACTCTGGTCTCTGGTG
635L= CTGTCCATGCCTGAAACAGA

GM24
TTGANTCCATTGCATTTCCGCGGCNGTTGCCGTTCTAGANCTAGNGGATCCCCCACACCGC
ATGGGTAATACTGTATGCATTACATGCATGAGCAGCTAAGTGTGCCCCTCGGTGAGTTTICT
GTIGCTCTGACTCATATTTATTCTGAAAGCAGAACACAAGTGATTCCTCCCCAACAGTAAAAT
GTATATATACAATGTGTGTGTGTGTGTECTGTGTGTCTGTGTCTGTGTGTGTGTGTGTGTGTG
NGGACCAGAGTGCTCATCAAAATCCTGTCATGGCTCTAGAGCGTGTGTTTITACCCACAGCA
GGGGAGTTATTTGAGTGTGTGACTGCATGTANGTGGNCAGACCTTTCGGGTGTITTTGATGT
TTTATACTGGGGGGCTGCAGGAATTTCNATATCAAGCTTATCGATACCGTCNNCCTTGAGGE
GGGGCCCGGCAGCCAGCTTITGTTCCCTTTAGTGAGGGNTTAATTGCCNCTTGGCGTINTC

Figure11Y




CTTGATATCGAATTCCTGCAGCCCCNAT GACCACAGCGT GT GGATGAAT TACCT CTAAKTAFober 2006
TGOGGCTTATCCCTCTGTAAGT GACACT GGTGT TAGAT TGCAAACT GACAGTCAGCTGCCAT  Fi gure 11
HH 18 Oct weoess/c20@6 WO 03/ 060160 PCT/|B03/ 00112 109/ 169 pCT/AB03/00112
AACTAAAGAGATTTTCTAAATATCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT GTGT
GTGTGTGTGTGTTCTCGTGTGTGT GT GTGTGT GT GTGGCT GCTGAGCTGGAGTGATTATGG
GGTTTAGNTGNCCGT TTGCGT GGCT GNGGT GNTGACACACNT TGTNTACTATGTGATGT TCC
CGTTTAGGCAGNGT GGTAAAAGCGAGGTANCAAGAAATTCCTTGTCTGACATTTAATGGACT
GTAACCTAGTCTATTTGACCGCT CACANGT TATTGAATCTCTGTCTTAAACATANGT TANTNG
GGNGGATCCACCT ATNTCTANAAGCGGCCNCCACCT CNGT GGANCNCCNNT CCCCCTNTAG
TGAGTNG\IATACNCCCNGCTNACTTG\ICCCCTNNI\FI’W@S:GCGGCTTATCCCTCTGTA

AACACACA -~ %: CACACACACACACACACACACACACACACA
CACACACA@% f‘__ﬁ_F > CAAGTGGAAACTCTGCATTGT CATTGCAAAA
AAGT GGACAGAI CTATACAAACAATNT GGAAACATATATATGGA

CATGAGT ATgrsdAAATATNGGT GTATGTATACACACACACACACATATNTATCTATCTATCTA

TCTATCTATARNNENECNCAB BN ABNTACABTAGAGCErS A IR A TONTNNGEPEDAAITERAATTC
AATATATGMWWGGN‘W@WW@GCTA

AGAGETG TITTACTAGGTA
2'5CGGQL “T‘EA \CERATCATR o ACCTW%%\\ZGAAGCAGGGATCAGCCAAACPgGTC

5 ACCCAGC
GAGAGAA L (Wawie e ata SN kvite urie e T geaia
CACACACA! ! F ATGTGAGGAAG
614 U=AAGHIS A CRAEN BAGAT GACCTTTTCCC
NNTTNNTTGN&@TW%@TWW @@@m]&@%mmm
GCTTGATA 5 } ALMGRINCCEAABEETAAACEN CATTINGXGAGGACTGAA

" NAGNCCCCTGTCTNNAACTGGGTTTTTATITG

150U=GTCTCAGTTTGTTTGGCTTAC
150L=AGCTCATTCGGCTTAGATGAT

LG9

GM31
GCCTTTGCTCCCCGCGGTGGCNGCCGCTCTAGAACTAGTGGATCCCCCACATACTGATAGC
COTCGCAGCTGTTATGATGCTTGTGGGCTTCCTTGGATGGTATGGTGCCATTCAGGAATCTC
AGTGCCTTCTGGGCACAGTGAGTATACCGTTTTATCCACAAGTGACACTTTTTTTCAAATAAA

" GTATTTTAATCTTTGGAGTCACTGAAGTTAAAATAAATATCTTTGATTTCTAGTICTTCTTCTIT
TTGGTGATCCTGTTTGCCTGTGAAGTGGCTGCAGCAATCTGGGGTTTCATGAACAGGGACA
CTGTAAGCGCACGCACACACGCACACACAGACACACACACACACACACACACTGTCACGGC
TCACAGCTTGTTTGATGTCTGCATTGATGTTCCTTCTCTGCTCCTGTAGTGAATCATCTCTGT
TIGTTGCTGTEGTCTTTTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCCGTCGACCT
CGAGCGGGGGCCCCGGTACCCAGCTTTTTGTTCCCTTITAGTGGAAGGGGBTTAAATTGCGCC
TTTGGGCGTAATCATGGNCATTAGCTGTTTCCCTGGGGNGAAAATTGGTATNCGCTTACAAT
TTCCCACAACATACGA

31U=ACCGTTTTATCCACAAGTGAC
31L=CAGGAGCAGAGAAGGAACA

IGF2
 GM601 | ,
CTGACAANACAATGAGCTCTGCTTCTCCAGTGTGAGCGCGACNAACCTTGGACAACTAACAC

ACACACACACTCACACACACACACACACACACACACACACACACACACACACGCAGACACTC
CACGCTGACTGTCTTGGCAAAAGAGTTATGT
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CCTTAGATGTGI TCATTTTAGACACACT GCATGT GGT GAT TACGT GGT GAT CAGGT GAR@EEkober 2006
CGAAACAAGGAAAAAGATGT TATTTTGCT TAAATCTGAGAAAAAATGCATGGACCTTGGT TG
GGAATTATGHOWeH6a80 GTTCTTGT TTCTTTCTTGGCT CT GCT TGCACACACACACHEHEANG/00112
'ACACACACACACACACACACACACACACACACACACACACAGGAAGTATCACATGTCTGEGT
GATAAATGT CACCCCTGAGGT GTCTGGCAGACGTATATCTGATAATATTTAATTGACGTATAG

- AGTGCATGT CTCCACAACT GCAGGGEEEEGATCCACTAGT TCTAGAGCGECCECCACCECG  gore 11 1 18
Cct ober 2006 WO 03/060160 PCT/I1B03/00112 110/169
GIGGAGCTCCAATTCGCCCTATAGT GAGT CGTATTACGCGCGCTCACTGECCCGTCGITTTA
CAACGGTCGTNGACTGGGAAAACCCTG 10U=CTTGITTCr | TCTTGGECTCT
10L=CTCAGGGGTGACATTTATCA GWb73 GVLOHI/169

GINNNNGNNNNNTNNTTNNNT TNNNTTNAGNANATTTAANGNAACNCT CGCCTATTTT GGAAA
ACCGACCG8T BEMWUWMTTCCF GCAGCCCNTTTGGCAGAGACACCAG
CACCAGT (HBHEEAR ; [CTCAT GCCACCCAAACACACAGACACACACACA
CACACACCCTCCTCT CACT TTTCATTTCT CTACATCTGITTTTCCCCCAAATTTACTTCAAATA
AGAGCAAABIISGGCT CT GGAACGCCT CC'g%TAAATCCGAGGAGCGI TACGAAG?GACGGGG

TTTA
SAT, CGT
éT.CATTCT L) e | i ACAC
/A ACACAC
GGAGCT s GGAGA
TACAA B T CEAAACCCAAAAAG
105 wW@i@&W&W@WCA@WCA@A@GA@T

3 . NCETCATACENOONATTC@ATCTATAG
ATWTWWWW@WW@WCC
TTCT GG FANCLINTACCAEEATEHENIAGRITT GEHARCASATIRCATTTNCCANGGACCG
TGTCCTTCACCTCCACCACT T TCT CCAGGTAACT CAGCT CAAAGCCT TTAGCCTGOGCACAC
ACACACACARYR EA CACACACACACACACACACACACACACACAC
ACACACA ik CGACGT TCGATCTCCGCCTGAAATCTCTAATC

AL TTAGAGGAAT AACAAACT GBGGEGGGAT CCACT AGT TCTAGAGCGGNCGC

R A G A o RN AT RURBT raTAT
AN aA A A ASSREDREAGHCEOI A EGGGoA

AACAGT T MM A AR CE B AT KNG TTCTAGCACE]
TTACACTATTATATTGGTCCAGTATGATCTCAGCTCAGACTGAGTCTAARTGTCTCTGTGTGG
CTATTTGTAGGTGGGATTGTGTGTATGTGTGTGTCTGTGTGCAAGCGAAATGTGGGGGATG
CACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTA
TTACGCGCGCTCACTGGCCGTNGTTTTACAACGTNGTGACTGGNAAAACCCTGGCGTTACC
CAACTTNATCGCCTTGNAGNACATTCCCCTTTTNNGCAGCTTGGCGTTAATAGNCGAANAGG
CCCCGBACCGAATCGGCCCTTTCCAAACANTTTGCNCAAGCCTTGAAN

431U=GTCAGTGGGGTTCATTTC
431L=AGGCAGACAGAGACATTTAGA

GM672
ATATGTACCTFGGTTTCNAATACGCTCTCTAGATAAAGCCTGACCTYCAG'ITTTCTCTGCAGT
GTCTGTGTGTGTETGTCGTEGTCTGTGTGTEGNGCGTGCGTGCETCTETGTGTGTGCAGTTGTT
CTICCCTTTTGCTCTTATGAAGCTGTTATGCAGAGAAAACTCTTGTCATGTAAATCTCATCTTT
AGCTGTCTGTCCTTTCCTTTGGGTGGCTAGCTCTTCGGGTAGATATAGTATTTGCTCTTATTG
CTTGAAGCTGNGGGGACGGAGGTTTITCTATATGAAGAATGATT TTAAATAAATTCATTATTCA
GCTCAGTAAAGTTTTATTAAACCCTTGGGGCATGTTGCGAGGGCGTCGCGTGAACTGAAGGG
CANACCCACATATCTCAACCATGTATACTTATTAANAAATTGATGTGCCTTGCTGCTTAAACT
GCTGTGCANGCAGGTGCCAAAATGTAACCGATCACTTTAATGTTTTATGA

872U= GCCTGACCTTCAGTITICTC
672L= GAACAGCTAGCCACCCAAAG

GM227

TITGAANTCCCTTTGAACGNGGCNGCGGCCGNTCTAGAACTAGTGGATCCCCCCCCATTTAAG
ATCAGTGTCCTTAATAACCACACCCAAGACCT CACACCCAATGAGATGATGAGGGGAGGtcAC
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TCNCGTTTAAANT TTTTTGNTANAANCNGCT TCATTTTTTAACCCAT TAGGCCNAAAATRAGGGbcr 2006
NAAATTCCCTTTATAAATNAAAAAGGAAT AGANCCGANATAANGGNT TGANGTGGTTGGTTC ~ NNNTTTGGANG
2580=CCTOGEDEECCACTTTCT  258L=AGATCGAACGTCGTCCTCTG  GVR@4/1m03/00112
TNTATTTGNCTCNCNGAACTNCT TGGAAACCCCGCCCONT TTNGAGGT CGACCGTATCGATA
AGCTTGATATCGAATTCCTGCAGCCCACNCT TGCCTAT TCAGGCTCTTCTTTNGCTGTAACA
CCACCAACCCCCTCACACT GACACACACACACACACACACACACT CCCTTCCTCGCTATCTG
GCAGTCTTGTTGOCT GGAGGGAGT TCATTCTGCCCTCCTTCTCTCCT CCTCTCCTCCACCTC
TTCCTTGTGTATCGGCAGT GAGAGCGAGAGAGAGAGAGAGAGAGAGAGGGGAGGGTGAG
AAAAT GAGAGAGCGAGAGAGAGAGT GGCAGCAGT AGCGGAGGAAGCAGAGCTGTCTCTCT  Figure 11 JJ
18 October 2006 WO 03/ 060160 PCT/| BOX69112 111/ 169
TCTGAT CAEGATTATATHRTAY ; EAINGTCORNEGATGAGTCCITCETEINGACATG
wammmmmmmmmmmm%%g
SAETGGGCTGCAGGAAT
Ci GTTCCC

AAATT

GGGTG

TGTGT GT GGt OE T AR S TG GROT N A AG IS ARGAGA GNGGTN
CAGAGT GT G N CK TN ABAGHBONGETCCEBATNTACAT TAAAT GAT CATCACCCGAGCAG
" AGAGAAGT TCTAGCACATTTTAAGCCCT CGACCGCACCCTGITCTCANTAAATGCCTNCTTTA
GCANAGAGATGAAGGGGGEECTGCANGAATT

i LRNTACCFRINANGGGGGGECNCCCNGNACCCAAATTTTT
TGGNNCCNT TTAANG\IAAAGGGG\INNNAAATTNG\INNCCI\ICCI\I'I' 148U TAAGGAATAAAGGCAGACACA
148L=GGTCGAGGGCTTAAAATG Gw1l
GATNCCTT TNCCCGNGGT GGCGGCCGCT CTAGAACTAGTGGATCCC

CCACAGCCALEK A, . ACAATG
: A . | CGACGGTATCGATAAGCT
GAAATTCT AR AT AT PO AR A AT A 200 AGTGTGNTAGCGGAAGTC
TTTT il AQWTB%KCCACATACTGACTAGATAGACTGACCACAGTTCACCACATCA
CTGCTAAAAAGAAAGACTATCGAGGTCAGGTGATAATCACTACGAACAGTTACACACACTTCA
TCACTTCATCCACACACGCGCGCACACACACACACACACACACACACACACAGGTTGGCATT
ACCTTAAGTTTAGCTGTGTTAGGCTGTGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCS
CGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTT
TACAACGTCGTGACTGGGAAAACCCTTGBCGTTACCCAACTTAATCGCCTTGCAGCACATCC
CCCTTTCGCCAGCTNGGCGTAATAGCGAAGANGCCCCACCCNN

76U=CGGTGATGAAGCACAAC
76L=AGCTAAACTTAAGGTAATGCC

GM336
ACGCTCGCACCAGGAAGCAACTCAATGGCTCCTTTTGATGCTCTTITAATG
ATATACAGTATTTCATTACCACTCTCACCACACACACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACACAACTA
TTATAAGAAAGACCATCACAAATGGTATACACATCCATGTAACGTCAATA
AAAAACACATTTTGTTATTTATAGCCACAGCCGTTTCACACACAAGCACA.
TAGTGT -

336U=GCACCAGGAAGCAACTCA
' 336L=CGGCTGTGGCTATAAATAACA

GM141
TNNTNTTTTGGAGAACTNANCTCTTGGANACCCNGCCCCONTNTCGAGGTCGACGGTATCGAT
AAGCTTGATATCGAATTCCTGCAGCCCACCTCTTAAGTTGCACTAGCTCAGGGTTCTTCTCTG
CCACAGAGATGACATTCCATTGTTCTGTCCACTGAGACAAAGTTAAAATTACCGGTAATAATT
AGTGTAAATGCTGATTAAGCAGTCACAGTATTGAGATCCAAATCACAAACACACAGGCACAC
ACGTGCACACATGCGAACACACACACACACACACACACACACACACACACACATACACATAC
ACATACACACACATACAGCAGATTTTCTGCAAATATTCTGGTTCTTCATTGGAGATTCTTGAG
ATTAGAAATGTAAAATACATAATTTAACTCTTCAAGTTATTTAAAGAGGCTTTCTTTITCCCCA
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GTGGAAACCTGTAAAGT TCTGTAACTGTATCTCGT GTAGCTGCAACACCA 18 October 2006
TCATGTGGACAAATCTGCCAAAGTTCTTGAACATGCTI | TTGTGCTAGTT

CTCAACAT T HAAdd386_T GACT GT GGGECTGCAGGAATTCGATATCAAGC PCT/IBO3/00112
TTATCGATACCGT CGACCT CGAGGGEGRGEEECCCGGTACCCAGCTTTTGTITC
CCTTTAGTGAGGGTTAATTGCGCGCT TGRCGTAATCATGGTCATAGCTGT
TTCCTGTGTGAAATTGTTATCCGCTCACAATTCACACAACATACGAGCCC
GGAAGCATAAAGTGTAAAGCCTGG 41 U=CCAGOACCGATGTGAACTTTG
41L=TGGTGTTGCAGCTACACGAGA G\VB14

ACCAGTOATAAAATGTTATT r TCCAAAGAGACAAGT AAGCCAAATTAATG
ATAATTTATTTATAAAACAT CTCTAAGGT GGAAGT QST HOT AGAAGAAAG
WT%@@%W@W@W&WﬂGwACCCTGwGGM
GT GTGT GICISG ARG T T GG T O A Al G ST TAT A S TTGGTCTGAACTGTGCC
cmmammmmmmmcmwmmmT 314U=
TAAGGTGGAAGTCATGTTAGA 314L= CTCACCCATAAACTACCATC Figure 11 KK 18 Cctober
2006 WI9AEFHGECEACREAGARBACADEC 2 112/ 169 GWw31

GNNNNNNNASS AT P ERF A SABRARARANGGAAT GCTCGCCGGT TCTNNNCTAGACC
TANTGGATCCCCCATct GTGTTTTAACCATAGATTATaCAAC ACACATATACGCACACACACAca
cacaCA CACACACACACACACACACACATATATATGTATATATATTCTTATTAGCGCC
AAAGTTGA TTTAACAATGGAGT GCATGAGGATTGACTAAACTGCAGTTTTI ' GACATGAT
GGTTGAT G5 T GGACATGT TATGGT TAAATGT TCCATTCCCTACACT TTATAAGCAGAATG
TAAGGAGAATGAGCTCTC¥SAARTETABCRARBREACTCARAANNIBTEAGRGTTCATATI " TACT
&TTCAGTGWWMGR@QEAWWT@W@MWAA@AATAAC

R ARORRARAFERTCASABARINAAANN
MNMEASASH %‘\C%%Qgg%%ﬁégsmﬂ TTAACCATAGA
CULCCOOTIAPMAGRGACHTIT cacac

AR GGGACACAAGCACAATGCATAA

389U=GTTACTTAGGTCTTGGCATTG
389L=GCTACCAGGGATTTTGAA

GM318
TTTITGCGCAGCAACAGGACGTGAACAGACGTATATCAGTCAACTGGAGG
CTACCAGTCCAAAGCTGTGGAACAATAAACATAACAGAGCGAATGCACTC
ACACACACACACACACACACACACACACACACACACACACACAGAAGGGG
AGACAATGTTGTTTTCCATGGAAACATCTCTTTGCTGTTGCAAGGACTGC
TGCATACTTTATGTCACACATGACACAGACCCTGACCACTCTTACAGTGT
TAGTAAACATACAGAAATACCATATTTGTGCTTCATGTTIGTCTCTGCTTT
ACACCTGTAACCACATGCACATGGTGCATTAATTGTGCTACACTAAAGAT
GCAAATTTGACCTTTTTCCACCAACGCTGCACCACTGCTGGTCCCGTGTG
GAAAAGGTATTGAATGAAGGCAGAGGGGGAAATTATAATICTGGCAGAGC
CCTCTTCTGCTTATAGCATCTCTGNCATTCATTCCTCCTCATTCTTCCTT
CTNCAGCTTAAATGCCTTTCTTCTTCTGCTATGGCTTTTNGAACACCCAC
CCAACACT

318U=TAAACATAACAGAGCGAATGCTA
318L=CGTTGGTGGAAAAAGGTC

GM387
TGATTGCACTGCTGGATGTIGGTATCCTTGCTGTGATACTGTAAGTCATA
TGAGGGTGGTCTCTCTCTCTCTGATATTTGCTATAACAGACAAACTATGA
CCCCCCTTGTTTIGTGTTTTTGAAGCCAGTGATTTAATGACCTCCTGCTAT
CTAGACTGAAAAGAGTGAAAGTTATTCTGGACAAAAGTGTAAACTTGATT
AGAAATTTTTTTCAACTGTCTTATAATTATTGGCTCACTCAATTITGTATT
TTATTTTATTTIGTATTATI TGTTGCAGACATAAAACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACTATIGTTICT
CTAATGGCAATTAGGCAAAGGTTCATCTGGTAGGGTAGGTTGAAATTAAN

Figure 11 CC




CCCTGGCT GGGGACT GCCAGCACAAGATAACCCCAGAAAAT GT TTATCAAGCACAT GAB G to 63T GRBI CCC
633U=GTGTCCCAAGAAAACCAGGA 633 L=GACCCAGGACTCATGIGCTT LG 11 GWO
CTNTGANTN@BIhfecsasd TTCCANACNCCTTTCGGGEGT TTTGGAGNCCGACNGTAT ColT/Aves/00112
GCTTGATATCGAATTCCTGCAGNCCCTTTTf CTCCCCGAGAGACT GCACACAACATTAAAGC
CTAGTGTTGTGTGTAAATGTGGT TTGCACAAAT CACAT CCCT GTGCCAGAATCCATACGTCC

AGT CAAGCACAOT CAGAACGAACACACACACACACACACACACACACACACACACACACAC
ACACACACACTCCCAGACAATGCTCTCTGTCATCCTACCT CAGGGCTCCATCTCTCATTTAC
CCTGTTTGCCATGGCAACATGGT TTGGGEGEGEGEGATCCACTAGT TCTAGAGCGGCCGCCAC
CGCGGTGGAGCT CCAAT TCGCCCTATAGT GAGT CGTAT TACGCGCGCTCACTGGCCGRICG | T I T
ACAACGTCGTGACTCIIEAAAACCCTNCIBCGTTACCW@Q’AATCGCCTT&A@ACA
TCCCCCTTREGTERECEGATCLARTH PRRR ACCEAMATTCGCC

ARSI LCROCRERGCRBTETE
AAGTTGCGEAA TPEF NABECETORRT TATTTTTGNTNAA
70&%&@@%@@%%@wa%&6 G\VB67

CTTTGANA _geg-m_ Q] OGAGGT CGACGGTATCGATAAGCTTGATAT
CGAATTCCIY ""“31"'"«‘ TTGACTGGAGCTGAGAGACATTTTCAAAAG
TTAAAAGA CETCACOGGEECT GAGGAGGGETCGCTCOCCCCTAAC

GCTACACA@@%ACGGGGTTAGAAACACATTTAGCCATAAATGACAGGTAACCACTTCCTGA Figure 11
LL 18 0cNﬁwwc;mﬂm@o@&bﬁﬁ%@@@@ﬁd@wmmmmﬂ@@mcCCCCACAAC

CACACA A"w_u?}aké-" s ',Lue

GTCAAGT qu RPN }
Al nnn-}

CATGCACA a;,&%' SAsts ?3“3‘«’. -0"

367 L =GGALK KRz Adrh P AR,
GONNNGNNGASB A BRI KT N # ﬁ%@&&%ﬁlﬁ%ﬁ&&&mﬁ&% STCAGH
TAGAACTAGT GGATCCCCCAAACACCT AAATGCATTATCACTATTAATAAATGCGT CAANGCA

GATCCT TGIaASTAESTRMTCEATECHITIGTAATAACAAAATAATGAAACTAGAAATAGT AAAA
- TGAAAT AATAALABTBECAGRORLAACACCT CAATTCCTCACACTTTCTAAATCCATGTCC

GM281
TNTNTNNTTGATTNGAATCCTTGGANCTCCCCGCGGTNGCGGCCGCTCTAGAACTAGTGGATC
CCCCCCCTCACTGCTTCCCCCAAGCCATCAGACTCCTGAACACTCGGTGACTGGACTGACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACCTTCA
TACATCAAGTAACTTITTGCACAATGCTCAGTCTTTTGCACAACCCACCGTCATTGTTGCACTT
TTCTATTGCACTGTIGTGTCTTGTGTCTGTATCGTTCTGTICTGTGGTGTCTTTGTTTCGTITTTTT
TGCAATTTITGCACACTTGCACTTTATGTAGTCCTGTGATGATTGTCTGTTATATGTCATAAGT
AGCACCATGGTCTTGGAGCAACGTTGTCTCGATTCACTGTGTGCTGTGGGCTGCAGGAATTCG
ATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAGCTTTITGTITCCCTT
TAGTGAGGGTTAATTGCGCGCTTNGGCOGTAATCATGGTCATAGCTGGTTTCCTGTGTGAAATT
GNTATCCCGCTCACAATTCCNT

281U=CCCCAAGCCATCAGACT
281L=AAAACGAAACAAAGACACCAC

GMisl
TTGTIGACCNCNTGCGAGCTCCCCGCGGTCGBCGGCCBCTCTAGAACTAGTGGATCCCCCAAA
TGACAAAAGACAGGATCAGTCATTCTCACACACACACACACACACACACACACACACACACA
AACCTGTAATTGCCACTAATATTAACACTCGGCTCAATTTTAATTGTATTAGAAGAGACAGCA
TGTGCATGGAGCTGTTTGCTTCTCGTTTCCATGTTAATGAGCTGATGGCTGCAATTAAACTGT
GATCCTGTTAGACTTCGATTCCAAGGGAGGAGACAGGAGCAGGGGAAAGTGAGGGAGGAG
GAGGTGATTAAGAGAGGAATGAAGAGGGGAAATAAAGAGGAAAGAAAAGGGEGGCTGCAGG
AATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGBGEGGBCCCGGTACCCAGCTTTT
GTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGNTTCCTGTG
TGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAAGTGTAAAC
NTNGGGTGCTAATGAGTGAGCTACTCCATTANTTGCGTTCGCTCCN
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AGTTGACTGAATTAATACCT TTATGCCAGGT GGAT TGCAGT CAAGT TGCAGAT GAT CTi&&cTober 2006
GCATCTGACAGATGATCCATGAAAACGATGCACCTGAGATCAGT TTTAAGTGTCATTGCAAA
ATGT GT CT Ak i3066366ACACACACACACACACACACACACACACACACACACACAAf#16D3/00112
ACACACACACACACACACGEGT GCTAGGCTAGACCCCT CATGCTAACCAAGCCTACCACAG
CCATGAGCGACAGANATAAATATGAAGACATACCGECT TGGACATCGTCTGG
85U=CATGAAAACGATGCACCTG 85L=TAGCATGAGGGGICTAGCCTA GwW76
GNNNNNNGNNANNTNTNTTGNNCNANGGGAGT TTGATGCACT TCNCGGTGAGNCTNCCGCTCT
AGAACTAGTGGATCCCCCAT CGCAGGAGECT Tr ACCACATGT TTAGATCTGAACAGT GCACT
GIGAGATCAaa CACACACCAGGTGCTCTCATGTAATCACATCTGT TTCAAATGTAGTCTGT GT
GIGIGIGTGTGTGTGTGTGT GT GT GT GT CCAGGACAGSAGIST TCAAGAGCATCATATCGTAT
GTI CACTACAGAATSASAAMNG ACHSACASASICT TAGT CGCCCT GAAGAGT CGEGGT GACAG
AGACCCAAGBILEHCCBORGTTXATCATTITACACT CTCAGT GCAGAACATGATATTAGAAGCA
GCCCTGCTGT CACACT GCTGCGAGT TGTAGAT GAGACAAGCT AAGAT GATGGAAGGT GGEGT
TTACATGCAMZECCTCATGCCAGTAGCTTCTCTGGGT TCTTGCAGAGSGT TTGCAGCANGCT

TCTTTCCAAER TIGOTT REACCEANG S AN \ WATTTGONG
TAAACAAT P PEAFS 9 HEATTE GTNAA
ACTCTACT Seee Saoicet _ --;r“ MICTCTGTCACC  GVHO
TNTNTCTT L H \GC Xl I AR A ARDICTNGT GGA

TC

TCAAGTAA

AAACT GAABICACAS

SCPBAN AR EAPINETR
ATTTTCT WQ@WWTWWCACAC
' A%%%mmmﬂmm TGCC
NGL £cepC T CERIAT CAAGCT TATCGATACCGT CGACCTCGAG
GGGEEEECCCEET ACCCAGCT TTT TCCQFr r AGT GAGGGT TAATTGCGCGCTTGECGTAATC

ATGGGCATA =g' ATCCGNTCACAATTTCACACAACATACGAGC

CGGAAGCA I 25CT AATGAGTNGAGCTAN Figure 11 MV 18 Oct ober 2006
WD 03/ 06 PCT/ | BO3/ 00112 114/ 169 40U=GCCACAACTGAAAAACTGAAA

40L= TEMERETCATGTTAGCACTTAAGCGCCTGCAGGAGCCATGATGCTAA

TTTTGACT GHNARCRCAGACTAATAS T ESErCTETE T FSEACEACEOTAT A AATAASOTGTTCA
TTAATCCATTTTCTGCCCACTTCTCTTTCTTGTTTATGTTCTTGCATCAGTGGGCTTTTGCCTC
CTCCGACCAGCAGACAGTGACCTTTAAGGAGATGCCAGAAGACTCTGTAAGACAATGTTAC

- CCCTTCACCCTCTCGCTAAATGCACACATACACACACACACACACACACACACACACACACA
CACACACACACACACACACCCTTACCCAGTCCCATCCTT

607U=CCGACCAGCAGACAGTGAC
607L=AAGGATGGGACTGGGTAAGG

GMBE6S5
GGCATAGAAAATGTGGACAGACAGAGTG'ITGTTTNTCCACGGAGCTGGAGAAGTGTAACAA
TCATAAAGAGTGTGCAGTTCATAAAAGCACAGTGCAGAGAATCGCCTTTCATAGAGTTTGGT
AGACAAAAAAATATGTGAACGAATAAAAATATTAGTGTAATACAACTTAAGAGACACCTTAGT
TAGTGGTTGGATGCCTATGATGTGTATACATTATATATACTTTAACACCATCCCTCACCACCA
CCACCACCACACACACACACACACACACAACAAAATAAAATAAAAAAACAGAAAAAGATATTT
TTAACTAGCTAACAGCCTTAGAGTATCCCCAAGCTGAACACAGAGGCTACTTCGTCCTGTAT
GTGTTTTCCTGGAACCAAAATAATAAAAAAGGAGGAAGTGATTCATGCTGAATAAGACAAAT
GGCAAAGCAGCTACTGTGCATCACTATTTCACTGGTCAGTICCTGCT

565U=GGTTGGATGCCTATGATGTG
565L~AGCCICTGTGTTCAGCTTGG

GMe43
ACTTGGACAACAATGGGATGAAATGCTGGTGTTGTTTAAAGTITACAGAGCATTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTACAGTGGTTTGGCTGGAGGAGAGAGAAGAAGCA
GGGGGTGTAAAGAAGTGAGTCAGCAAATGGTGAAATGTGAGGAGATGGAAGACTTCGAGGG
GGGACAGAAAAAGAAAGAGGAGCGCATACTGTAAACAGAAACGTGTCAGGGCTGATCTTCA
TCAGCAGATCCCACTCTGACTGAGGACTTCAGGTGATTGTCTCAGAGGAAACCCTTCATGCA
GTCTGATTGAGGAGTTGCATAATTAGGCTTGAGGGTTTCTTTAAAGATGAATTA -
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TGATATCGAATTCCTGCAGCCCATTTTATATCAAGATCTAAAGT AT CACATNTAGT GiaA) dicbeld 2006
CATTAACT CACCAGAATAAACAAAGT TCAAAAGT AGCAGAGGAAGGAGACAGCGCAATGITA
AGAAATTCATO 360460 CTATATCCACT CTGTAACACACAAGACGT CACT CTAT GeeT(2608v00112
TATATAGT CCCTGAAGGECTCCTGTGTGTGTGACTGCGT GTGTGTGTGTGTGTGTGTGTGT G
TGCGCGCTAATAAAAACT GCTCAGCAGAAAT GAGCATCAGCCTCATCCTGTAATTAGACCTC
TCTGCTTTGTAACACCTTTTTTI | GAATGGTTGAGT TAGAAGGGCAGI TTTTGCGECTTCCTG
ATTGGAAGTAGTGATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATAATATA
TTAAATATTAATATACTGTATATTATATTAAAGATGT CATTAAAAAATACAATCCAAACATTATG
GAACGACCCCATTACATTCAGEEEG 30U=AGACAGCGCAATGI TAAGAAA

30L- - AGGATGAGGCTGATGCTC  Gwb58 106/169

TGIGCCATCCT CTACAGCGAGACAATTTCACAGT GT CCAAAGCCGATTCTCTGCGECTTGI TA
ATTGAAT GSABHFTTEEARRAB AT EAEAMTBBBACACACACACACACACACACACACACACACAC
ACACACAGHBLEMTNIBECATEBAGBTATRAGCCCAAACT GTATAAGGGGT TTATCTAGCTC
TGTAAAGCCAAAGCAGGAGATATAAAGACACACACAGAGCCACAGAGAGTATTTTACCGEC

GTGTT TGV TCCAAAT CTCAGAAT ye
TCTCAGTGTERIERAGAAPL OGN EEE b = = GA
GVB65 ATTCATLY 1AL f T 5 T
. '

AAGGGATT, vy GTGTGT
AACCCAT ST : éﬁﬁﬁ&@éﬁﬁﬁﬁﬁ@m@

CGT GCACArATd ATHECATCERETA & A
665U TA@K@(@@G@E@@WG@WMWDT@G@MWM&GG@G
TGV@TNMWMHM@MQWNGGA@GTWA&TGA@TC

CCTCACTGCTGAGT TCATGACTAAGAC
ATGGATGCGATTAACCTGTGCTATGGATCTC
ACACACAQ_!}QQ@ACACACACACACAOACACACACACACACACACACACATATATACAGGAAC

AGCT CAGCATAANCACHASACAC SIS EXTE T ANIMSSIGIACEETATACAAAGCITREAN ATECAr e 1

18 COct OBETCRRIAGCCCACTGATGTNTTINTT TTTCTATACTGTTGATTAACTATGGTGACCCTTTGAG
GTTGGGGACACCTGGAATAACTTGAATTATTCCTTATCATTGATAATGCTTCAAGTNCACGGG
TTACTGAAGAGNGGGAAATCTAACAGCATACATCAGGTGAAAGTCACACAACCTTGAGTCAA .
AAAAACATTCACTGCTTGAAAAGTTAAAGAGTCTGTTTCACAGTAGGACCATGGACAGGACA
AAAGCACTACACATCACTGCACACGCACACACAGACACACACACACACACACACGGAGCAN
NGTAAAAGGAAACTAACTACATGTGGGGGATCCACTAGTTCTAGAGCGGNCGCCACCGCGG
TGGAGCTCCAATTCGCCCTATAGTGAGTCETATTACGCGCGCTNACTGGCCGTCGTTTTACA
ACGTCNTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGNCTTGCAGNACATCCCCCTT
TCGCCAGCTTGGGCGTAATAGCCGAANAGGCCCCGNANCGATTCGGNCTTTCCAAACAGTT
GCGCCACCTGGATGNCCNATGGGAATTGTAAGCCNTAATATTTTTGNTAAATTC

%TGAACAACT GTACGGTGCAGGATTATTACA

442U=AGTTTCCTTTTACACTGCTCC
4421 =CAGCATACATCAGGTGAAAGT

GM114

GGNNGNNGNAN NTTATNTCTNCTAGNAANTTNAGNNATN CTCCCCCCTTTTGAGGNCGACC
NTATCGATAAGCTTGATATCGAATTCCTGCAGCCCACATTAACAGAACAGGACACACAAGGE
TGCAGGATCTTTTCATCTCCACATTATCAGTGAGATTACTAATGAGAGCAGTTGTATGTGCTT
ATAACACCATCACTTTCAGCCTATTGAGCCTTGTGAGCACACAGCCAGTTCTCTGCAACTGT
GGGAGTTATCAAAGTGTGTGTCTEGTGTGTGTCTGTCTETGTGTAATTAGTGTTGAGGAAGAG
GGATAGTGGGGTTAAACTAAACACTATGGAGAACCATGACATCTGGGAGAAAGGATGAGGE
AAGGCTTTTCTCTCTGCACAGTCATGCACAGAAACAGAGACTTGGCTCTTATTCTITGCCCCT
TTCTITCCCATTTCATCACCTTTTTAGAGCTATAGTGCACAGAGGGTGGAGAGGACCCCTCT
GCTGGGACAAAAGGCATCTCATCTTAAGGATCGAGGGCGGTGGAATGAATATGCATTGGAAA
TGGGGGGGAATTGAAATGGAAATACNGGGAAGTAANTNNCCATGN

114U=GCCTATTGAGCCTTGTGAGA
114L=GTTTAACCCCACTATCCCTTC
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- GCEECCGECCACCCCGGET GGAGCT TCAAT TCGCCCTATAGT GAGGT CGTATTACGCECECTC N
366 U=GCATWOAGTHIGIICCTATGGA 366E ACTACAGCGAGTIGTGAGTGIG  GVBGPIB03/00112
GI'TTGACAACNT TGEENACCOCOCCCCCCNT CGAGGT CGACGGTATCGATAAGCTTGATAT
CGAATTCCTGCAGCCCAAATCAGTATGTGCATGT TGTATTGCACATG GTATTAGCTCAGI CG
TGTCCTTGCCTCAGCCTCACCT CTTGGEGGACAAAGCCTCTTTTCACCACACACTCTCTCTCT
TTCACTCCTCTTTTTCTGICTCTCTCTCTCTCTCTTTCTCTCTCACACACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC
GCACGT GCAGACCCATAAGGECGTAT TTGGAGAGCAAGTAGATCTTGT TACCTGTGATCTCT

- CTCTCCCTCACACACAT GCT CGCT AAGGGGGGGAT GEAGPRAGT TCT AGAGCGGNCGCCACC

GCGGTCRAGCT CCAATTCGECCCTATAGT GAGT CGTAT TACGCOCOCT CACTGECCGTCGT T

el A

?(,:?C,:SIJ-IICT »“T GAIBIE a CCCCTET CRGAAG ﬂmGC ATaGAT CTT

GTTTGAA%E%I g@éﬁ%’%@%ﬁﬁ@ﬁ%&g&%ﬁ IGTTGCC
2 FSFETETEFd Y ChhAOREENATREBAEG

GGCTAC
AGKREALE WM@@EG&@EGT@E@AA&T@Q@GW@E_?;A

CAACGTCNW&ACCCTGGCGTTACCCAAGTAATTCGCCTTGCAGCACATCCC
( N\

COGATCGCCCTTTCCAACAGT TGS
e Ll SAGCCTTNATATTTTGGT TAAAATTNN

273U=TA R 573 L=CTCTCCCTGTTCCTGTCACT GVBOS
GAACAGAA@M@CACCCTGCCAGCAGAGAGCTCANGTTCCTACAGACTGACGCAGTGTCA

OO0 ARG X \ XACCGTATCCAPMASICGTATATCGA
TTCT A@@WWNWWMGWWW@W@M@&GTM
ACACACACAGAEQWWWGAGGMQAWCACA

GGGACT GAGAGCATCAATIG TOASSATGATACAAATATHEAER CRARTEAGATAATEERATTT
608U=TT" PJﬁWﬁWATATATACATATATATGTGTGTGTGTGTGTGTGTGTGTGTGTGT

GTGTGTGTAGAGAGAGAGAGAGAGAGATGCATTTAATACATATCTTAATATAGGAAAAGGAA
- GTGAAATTTCAAGAGCACATCTGAGTTTTTCCACATGATAAAGAAATCTT TCAGCGTGACTTG
GGCTTAAAGTCTAAGAAATAAATGTGTAAAATTACAGAAAAAATTCTGGTAGCTCATTGTCTC
ATGGTCCTGIAATTTTCTGTTAATTTAGAAAATGGGGGGGATCCACTAGTTCTAGAGCGGCC

GNCACCGCGGTGGAGCTCAATTCGCCCCTATAGNGAGTCCGTATTACGCNCGCTNACTGGC
CCGNCGTTTTACAACCNTNNNNGACTGGGAAAACCCC

180U=CCAACATAACAGAAGGAGCAG
189L=CCCAAGTCACGCTGAAAG

GM488

GM513
CCTCCTACAATCCTAATCCCTGTTAATTACACTTCCTGCCCACCACAGACCTGAATAATAACC
CACCGCTCCTTATCAATATGGNAGCACTGGCTGCTATTACACTTTCTGCTCTGCATGATACTA
CCCCACATTGTAGTCCACACACACACGCACACACTCACACACACACACACACACACACACAC
ACACACACTTTTTTITGTTGGATGACCAATTCCAAAAAACACAGG

513U=ATTACACTTCCTGCCCACCA
513L=TTGGAATTGGTCATCCAACA

GM572
GM178 _
GNGNNTNGNNGANNTTNTATTGGATNATNNAAGATCTTTAATGNNTNACTCCGGNGGTTCNN

CNCTAGANCTAGTGGATCCCCCCCTGAGCCCTTGAGGCAATTTGCACTAAAACCCTGAAAG
AGTGGATATGCCtatCATGATAATCTTGAATGTGGGGCACCTCGGAACTCGTTGGCTGTGTGTGT
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608L=GCAGCTCAGITCCCTCATCAC Gwr2 18 October 2006
GNAGGGNNNNNT TNNAGCT TATCTNT GACT TGNNNAACNAAGNGAAAACCNCGCCCCTTTT

GGAGNAT CGGEEaAGCGAT AAGCT TGATAT CGAAT TCCT GCAGCCCCT TTAT CT GACK#E03/00112
GTTTGATGAAAATTGCGGAATATTCCTGGATTATTTGCTGATGCTTATCAAGAGAGCGTCAG  Figure 11
00 - --- ----- mme mm mmeme—e—-o--- - 18 Cctober 2006 WO 03/060160

PCT/ 1 BO3/ 00112 116/ 169

GITTTATGGAACAAAGAATATTGAAAATCTTAAAAGCTGTAACACT GCACCGAGTGTI Tl TGG
TTCATTTCACCGICTATAATTATAACACACCTCTTTCTGTALTCTTCCATCCTTGT CCGTAAGT

CTGICTGCATTCTTACGTGTGTGTGI TTGIGTGTTTGT GTGTGTGTGTGTGT GTGT GTGNGC
AAATCTTTTi GTCTAGTGI TTGCAGTAAT CTGAGTIRTIREAGAAGGT GGACCCAAGACTACAC

TCTA GAGACCAGAAATGTAATCAGT GCCACAATAGTATATT
ACAGCAT T{FeliCASBEATACTABEALATE CAAATACACACACACACACAC
ACACACAHAILATGTTEG KAICICREBLGEAARRTAACAGATGTATGCAATCAG
ATACATTCTCCAGTI CCTGCAAAAAGCACAGTGTGTAACTTGICATCTTAC
TCTCAGAGHEABT CAACACGCT GAGTAAATAAAGT AATAAAACAACT GGG
TRORMIGORGTACRINTACLORGERSs

CAACATGATNTTERIYTNGS FCGAGGTCGACGGTATC
ATCGATA! & 5565 ATTGCATCTTAGCTAGT
TTTAGT H3A A GLEAS? ﬂ*‘* ACAATTGTGTGTGTGTG
CCTGTGT S IE TG IEIG A TG é@m GTGTCTGTGTA
90L=TTA ' ] CAGAG AG : TCAAGTGCT

CAG'ITGCACATCGACTT'I’AATI‘TTCACCACTGGAGTCGC
GTMNlT'ﬁHp@BW@GR@I@ET@@W@ﬁW&WW@GA&CCW

Q@AW EEANGIABABACAARC

ACCTCTGMWAEA G ,
CTGTCTT ABMETATAAGHT AR THAGENCORGBRYT Tf OCTCT CCACTCACT I GO LT TOCTCA

208U=AGCTAGTGTCCCAGTGAAA
208L=ATTAGAAAGGCAGATCAAAAG

GM462
TGNNNTTTGAANNNCTNTGAATGGCCCTTNCCGCGGTGNCGGCCGCTCTAGAACTAGTGGA
TCCCCCACATGTAGTTAGTTTCCTTITACACTGCTCCGTGTGTGTGTGTGTCTGTGTGTGTGT
GTGCGTGTGCAGTCGATGTGTAGTGCTTTTGTCCTGTCCATGGTCCTACTGTCAAACAGACTC
TITAACTTTTCAAGCAGTGAATGTITTTITGACTCAAGGTTGTGTGACTTTCACCTGATGTATG
CTGTTAGATTTCCCACTCTTCAGTAACCCGTGGACTTGAAGCATTATCAATGATAAGGAATAA
TTCAAGTTATTCCAGGTGTCCCCAACCTCAAAGGGTCACTATAGTTAATCAACAGTATAGAAA
AAAAACACATCAGTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAG
GGEGGGCCCGGTACCCAGCTTTTGNTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAA
TCATGGTCATAGCTGNTTCCTGTGTGAAAATGNTATCCGCTCACAATTNCACACACATACGA
ACCGGAAGCATAAAGTGTAAAACCTGGGGTGCCTAAAGAGGGAGCTAACTCACANTAAATG
CCGTTGCGCTCACTGGCCCNTTTTCANNCGGGAAANCTGTNGNGCCACTGCATTAATNAAT
CGGCCAACGCNCCGGGAAAAGCCGTTGCNTATTTGGGCGCTNTTCCNTTNCTTGGTAATGA

© CTCNNTTNGCTTNGGCNGTTCGGNTTNGGNNAACCGGNATNAGNTTACTCAAAGGGGGGNA
N .

462U=AGTTTCCTTTTACACTGCTCC
462L=TCCACGGGTTACTGAAGA

GM2

TNNN NCTNCGTNACCCCTTTGGAATACCCCGCCCCTTCTNGAGGTCGACGGTATCGATAAG
CTTGATATCGAATTCCTGCAGCCCCNATGACCACAGCGTGTGGATGAATTACCTCTAAATAT
TGCGGCTTATCCCTCTGTAAGTGACACTGGTGTTAGATTGCAAACTGACAGTCAGCTGCCAT

Figure 11 HH




AGTCTCTCCTGACCCCACTGICATTGICGCCATTGATTTCCATCTACTTTGCTTI TGOB@NAdber 2006
CCCGCTGATGI CGCCAACGTICACTTCCATCTGCCTGICTGTPCGT CAGGCTGCTGT CCCAC
GACACT GAAGCAGK81T68T GAGCGCGAGGAGGAAGAGAAGCAGAAAGACCGGGEGEGET TGRS /IB03/00112
GTGAAAAGAGCTAGATTCATTTAGCACACACACACACACACACACACACACACACACACACA
CACACACACACACACTGACGTAATGAGICTAATGATTTGCATCCAGT TGGAAGATCACAAAA
TTGCANGGGGECTTGCAGGAALTCGATATCAAGCTTTAT CGATACCGNCGACCTNNAGGEEG
GCECCCCGGTACCCAAGCTTTTGNTCCCTTTTAGNGAGGEGEEC 353 U=GECGAGGAGGAAGAGA
353L=ACTGGATGCAAATCATTAGAC Gw37
- TTTGAATGCCCL TCCANGCCCCCCCTCGAGGTI CGACGGTATCGATAAGCTTGATATCGAATT
CCTGCAGCCCACATTAT CCAAT GCACAGGT GT CGARTRAPBAGCAGCAATGT GCACAGACec T
GAGT I VA ATAEE AT T VT CTEEAACBA G ETERERIAETGTGT
CAAAATT mm‘mmmm BETGABCGTEGAMEEATTATGG
ACACACACEGACHRONTANACATATACATGCATANSGAGNTAOAAPEAN PIGIIBSTATATARI CHICGUr e 11

PP 18 OCGGEETAWN%W@WQ&QMT@”@IW@%AWAMGGAC
CPSETACTERE, TNG

NTAG

{3

'1 G
AGCTCAGCTCTGCTCTCTGCTGCATGT GAAGGEGT

: AFah& TCCACTATTTTCTAGAAGCG
GG\ICG\ICCCCGGGGGT GGAGCT CCAATTCGCCCT NTAGGGGAGT TCGTATTACGCGCGCT
NACT GECCABENGT T TACAACGGT CGT GACT GGGAAAACCT TGGCGT TACCCCAANT TAAN
TCGCCTTTNAGCAAANT CCCCCTTTTTGCCAGNNT GGGEGTAATNGCGNAANAGGECCCCCT
237U=TTAATCCCATCTTAATCACAA 237L=CTGAGCTAAGAGCAGGTG (GML03
TCNCTTTAGTIOTNATCCCTTTGGANACCCCNCCCCCTNTCGAGGT CGACGGTATCGATAAG
CTTGATATCGAATTCCTGCAGCCCACaTTTATACATCAAGT CCTTAGT GCACCTGI TGCAAAC
GATTGAAAGHFET TTTACTGIGLTTCTCAGT CATAAAAACCT TGAAATTCT TAAAAAGGTTGTT

GAACGCT G (TGCCN
GCCTATT TSI Selyeae e
CAGTT : TGGA
GT GGCCA MSAALA Y N e OANT ASATACHCAE MO EATATNTIAARTEEATCTA

- CTGT CTCHZVATCTRT OIS NOASNETEASABAN GTIGRECAMNTATATAANGACSONAATATA

TGT GT CCNGTPATAAGAAVAAT SIBNGCCTE TAKBGESTT CNATATAAACCNTATAGATACNGGGGAGNTCC
AGGGNNNANCTNNTGCNCNCTTTAGTGATGGTTAANTGAGCNGCTAACGAAATCNTGGNCA
TAATNGGGNGNCNTGNNTAAAAANNTNTATTCGGATTANCAATTNCACACAAANATNCCAAG
NCGGAATNTTAAAAGNGTNAAACCTTNGGG

459U=CGGCACATACATCTACTACCT
459L=TCACCATCAACGCTGAA

GMS549

GM614
GAGAGAACAAGAGGCAGGTTAGCACCACGGACCCACACACACACACACACACACACACACA
CACACACACAGNGTTTTCATGTTTGTGGGGACATCTCATTGGCATAATGCTITCCCT

614U=AAGAGGCAGGTTAGCACCAC
814L=AGGGAAAGCATTATGCCAAT

GM10
NNTTNNTTGNAGTNANCTCTTTGGATACCCGGCCCCCTCTCGAGGTCGACGGTATCGATAA
GCTTGATATCGAATTCCTGCAGCCCCNTCGAGGCTCGGAAACCTTTACTTCATTATACACGT
CCTTAGATGTGTTCATTTTAGACACACTGCATGTGGTCGATTACGTGGTGATCAGGTGGAGCT
CGAAACAAGGAAAAAGATGTTATTTTGCTTAAATCTGAGAAAAAATGCATGGACCTTGGTTG
GGAATTATCTCCCAGATTGTTCTTGTTITCTTTCTTGGCTCTGCTTGCACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACAGGAAGTATCACATGTCTGGGT
GATAAATGTCACCCCTGAGGTGTCTGGCAGACGTATATCTCGATAATATTTAATTGACGTATAG
AGTGCATGTCTCCACAACTGCAGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCG

Figure1111




1030=CCCAGAGCTTTCATTACC 103L=CCACCAATATAGAGITTAGCC LG 123@dialer 2006
ANNTTNGAAGCCCT TGGANCGECCCCCCCCL TFAGGT CGACGGTANCGATAAGCT TGATAT
CGAAT T CCREaASHE01ACAACAACACGCAGCT GCT TCCGTGCTGCACT TTTACT GNGrEX B 03700112
GGGCT TCGCTCACACACACACACACACACACACACACACACACACACACACACGAAACCAG
GIGAGGCAAGATAAGGT GT TGCTCAGGACTAACAGGTGTTTTTACCTGCAGACCGCTTTACTG
ACACAGT TTCGGAAGAACGAGT CTGAACAGACT TTGT TCAATTAATGATAACGAGT CAGATGT T
GACTI TGATTAAAAACAAGCAGT GACATCATAATCATAATCAGT CATCAACACTAATACTCAT
GITATTCTGT TAATCTCCCATTATTACTACATTACCTGCTGIAACACAGAATACTTCATTGITC
TGTITTTGACTTTATTTGI TACTCAAATATTTGATATGCTGACAGCAGAAGTCTGI TATTAAGT T
ATAAGCTCGTATAAATACT CAGAAGCAACAATGA'I'IWTIEQTGT 7TCAAGCTGCTGTAACACAG
GATGAAT@mﬂr@mm (R & CROBBGCLLBCGTTTTA
FRE D B BT, AGNGGGG 440U=TGCGAGATTAACAGAATAACA

4401 =CTGCACTTTTACTGAGGG GMB51
TCATAAGARNEF TISTEE T eI RBATCH GCCAGTTTTCGTGTGTGTGTGTGTGTGTGTGTGTG

TGTGTGT G A A R R A A R T GCAAACAT TGNGGAGGGATGTTCAGAAATTTG  Fi gure 11
QQ 18 Cc r 2006 WD 03/060160 PCT/|1B03/00112 118/169

AACACATA GATACAGAGGGAGATTAAAAGGTATGTCTGTGATTTGAATGGCTCTTTCT  CCTCACAI | |
CATTTCT. TTACATACGTTAATCTTCACATATACATTTCCGATGTGT Tf

GGTGTCA ] ENNWWWWWAN%M%NWW@WGAM

AGTGGT AP & AV PATAAEESACCTTNACISITATAGHBACCAG

TAGCGGGTW@MA@@ TXQRAL COATGCTAATCASANENINTASECBCAGADA 651 U=
. AAGAAAGITT, C@EFIT mmmammmem /‘QWGGAATA

AGCCT T T TARETCAAANGS AEER : &

ATACGTATWAﬁ@ﬂﬁ‘@F

@F@F@?‘Qﬁﬂﬁéﬁéﬁ’
e
GTTNNAATEESX _

TACAACGGTNNNGGACTGGGAAAACCCNGGGNGGTTACCCAACTTAATCGNCTTG

105U=GCAGAGACACCAGCACCAG
105L=TTATAGGAGGCGTTCCAGAGC

GM258
TFGGTTGTNANANCCCTTTGGAAAGCCCCCCCTCGAGGTCGACGGTATCGATNAGC"ITGAT
ATCGAATTCCTGCAGCCCCCGAGCGGTTGATGGCGYYGATCTCAGAGTAGACGTCAGAGGA
TTCTGGGAATTTTNCACCACCAGGTTACAGGTGTGATGAAGCAGAGACTCGACGGTGGACCG
TGTCCTTCACCTCCACCACTTTCTCCAGGTAACTCAGCTCAAAGCCTTTAGCCTGCGCACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACACTCACTCAGAGGACGACGTTCGATCTCCGCCTGAAATCTCTAATC
TTGACTCCTTATTTAGAGGAATAACAAACTGGGGGGBGATCCACTAGTTCTAGAGCGGNCGC
CACCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGECCGT
CGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCANCTTAATCGCCTTGCAGCAC
ATTCCCCTTTNGCCAGCTGGGCGTAAATNNCGAAGAAGGCCNNCACCGGATCGCCCTTTCN
AACAGTTTGCNCACNCTGAATGGCGAATCGGAAATTCGTAAGCCGTTAATATT TTNNTAAAAAT
TCNCGTTTAAANTTTTTTGNTANAANCNGCTTCATTTTTTAACCCATTAGGCCNAAAATCGGG
NAAATTCCCT'ITATAAATNAAAAAGGAATAGANCCGANATAANGGNTTGANGTGG'ITGGTTC

NNNTTTGGANG

258U=CCTTCACCTCCACCACTTTCT
2581 =AGATCGAACGTCGTCCTCTG

GM201
TNTATTTGNCTCNCNGAACTNCTTGGAAACCCCGCCCCNTTTNGAGGTCGACCGTATCGATA
AGCTTGATATCGAATTCCTGCAGCCCACNCTTGCCTATTCAGGCTCTTCTTINGCTGTAACA
CCACCAACCCCCTCACACTGACACACACACACACACACACACACTCCCTTICCTCGCTATCTG
GCAGTCTTGTTGCCTGGAGGGAGTTCATICTGCCCTCCTTCTCTCCTCCTCTCCTCCACCTC
TTTCCTTGTGTATCGGCAGTGAGAGCGAGAGAGAGAGAGAGAGAGAGAGGGGAGGGTCGAG
AAAATGAGAGAGCGAGAGAGAGAGTGGCAGCAGTAGCGGAGGAAGCAGAGCTGTCTCTCT

Figure 11 3T




CATGGGT CAGCACANT TACACCAT TAACAT GT CACCCT GGCT GCCTGCAT GGACT TAGBCKStober 2006
TGCCAATAGCAAGT TGGECTCCTGGEGECACTAATGAGTAGCTAGGTAATTAGAGGTTGGCTTGA
TTCTACCT TG TBAGHAECAAACAAGCACACATAAACACT CTCTCTCTCTCTCTCACAECAGAG 001 12
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACATTT.
ACAAATGCAACACATATCTGGATGTTGGTATGTGGECTCTTTCTCTCTGCCTAAATGGGTGEG
CTAGCCATATGTCACAGCAGT TGTGCTGCAT TAGT GCACT GGGTGATATACT TTAATGAACC
TGCTTCTGAGAAGGAAAGGGAAGGAGGCGTGTTTNCTAAATI TI TTGGGCTGCANGAATTCG
ATNTCAAAGCTTATCGATACCGTNGACCT CGAGGEGEGEEEECCCEGTACCCAGCTTTTGITCC
CTTTTAGTGAGGGT TAAT TGCCCGCT TTGRCGTAATCATGGTCATAGATGT TNCTGGGGTGA
AAATGGTATTCCGCTCACAAN 182U=GACTTAGCUINEIGSCCAATAGC  182L=AGCCACATACCAACATCCAG
G\662 TGREPENTATABL TEUNIBRERGEAIAGREBCT SETGS ISANICF G AT CATAANTEY AT

AAT GT GT CTCIGHASTCA BTEPCLATCT TR AT OIATEEEF e T eMEGEECET AR IICATATTGACA

GTCATGGARFEACTCNEPERGIYIE Tes ' «
G\VM02 TCITAT! CATCTCACTGIG |11 CATGCTTTGTGTGTGTGTG
TGTGTGT C e CTGCAGGAAATATCGGA

zAthre LA
GCAGA GIT TCATATCATCTGATGCTGG

CAATACCT gfgNA\CCGGT GAGCCTCACACCTACATTTACACCCACACCCA  Figure 11 RR

-------- GNNNNNNERINENCTREATIZITATANEACOSTICOG O NENATETNCBOBGET TITENAANTAGO
GCAGACCT S0 E G AT TCCREACAGST GATAEBAAGABRTG FIMRTACAGAAGCLTGTCTGCC

ACAAAT ATTEHRIGEBANEGGAT WACTCTGCGTGTGTGTGTGTGTG
TTTCCACTUBAGIS TR TSTRIGTEACARK TPTGTGTGTCGACGAGAGAGA
TCAGACAC@EFA@K@C@QW@T @Z@@ @%W -
GGTGTAAA : GCCCT GJC%CA%%% 402L
CCCTCAGT
TTTTCT %‘é A
CCCATCAT ATAATCCCGCTCCCACCTGCACACCCTC
TGTAGTWMMJMR@%@KGXGFGFGFGFGFGFGFGFGFGFGFGFGA@AU

1481 =GGTCGAGGGCTTAAAATG

GM41

GATNCCTTTGAATNCCCGNGGTGGCGGCCGCTCTAGAACTAGTGCATCCC
CCACAGCCAGGACCGATGTGAACTTTGCAATTICACTTTGACAATGTGTAT
GAAATTCTGAAATTAAGAAATATGATTTTTCACACACACACACACACACA
CACACACACACACACACACACACACACACACACAAAGAAAAAAAAACGTA
ATTTATGTTTGAAACCAGGAACTTTTTTTTAATGACTGGGAAAAATACTT
GTGGAAACCTGTAAAGTTCTGTAACTGTATCTCGTGTAGCTGCAACACCA
TCATGTGGACAAATCTGCCAAAGTTCTTGAACATGCTTTTTGTGCTAGTT
CTCAACATTTTAGATGTCTGACTGTGGGCTGCAGGAATTCGATATCAAGC
TTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAGCTTTTIGITC
CCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGET
TTCCTGTGTGAAATTGTTATCCGCTCACAATTCACACAACATACGAGCCC
GGAAGCATAAAGTGTAAAGCCTGG

41U=CCAGGACCGATGTGAACTTTG
41L=TGGTGTTGCAGCTACACGAGA

GM314
ACCAGTGATAAAATGTTATTTTCCAAAGAGACAAGTAAGCCAAATTAATG
ATAATTTATTTATAAAACATCTCTAAGGTGGAAGTCATGTTAGAAGAAAG
GAATGGAGCACTGCTTCAGTGTAATACTGAGTGTGAATGTGCGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGCACAG.
CATGAGTCACCCAGCCTGCCTGTGATTGGATGGTAGTTTATGGGTGAGGG
AGGAGAAAGAGAGCCTT

314U= TAAGGTGGAAGTCATGTTAGA
314L= CTCACCCATAAACTACCATC

Figure 11 KK




GCAGCGTCCTGACTATAAAATGATTTAGAAGGAAAATAAT TTTTCT TTGT TGGAACCARTIEIber 2006
TGACCACCAGGT GGAGCT GTGGT TGCTGT GCAGGGAGGCAAGCACCT GCAGCCAATCATA

GCCGGT TG RANBGHsAGCT GAANGGAACT CGTGGATGT TTNCACCT TCATGT T TRé&dy@as/ odiiE TGGG
584U= GTATAATCCCGCTCCCACCT 584L= ATAGTCAGGACGCTGCAGTIT GML01
ATTTNAAANT GNANACT TAGANGATCCTCCNCTANCT GGGAAAACCNCCT

AGGGGAT CCCCCANNCACACGCACATATGTCATTTTTTNCATATCTCAGT

GAGAACAT CTANGGGGCATAACCCTAACCATGACCTGTAACTGTAACCCT

- GACACTAAACCACATTTAGAGT CTAAAAGATGCCT TCAAACT TGT GGGGA
CCATGGATATAAATACACACACACACACACACACACACACACACACACAC

ACACACACACT CAGGT GCAGGT CTCGAGAGCAGAGEASIAE TTGGTCCTG
TGCAGCTTCTCCCAGAAGTTGGAGTCAAGCGGGGGGCTGCAGGAATTCGA

$¢$‘IQAG'¢T ' sCoeiN A >CGGTTCTNNNCTAGACC
ATAGCT : \! 7 ACATATACGCACACACACAca
TACGA ATATATATTCTTATTAGCGCC
TG AGTTTTTGACATGAT

- TAACTCACK ATAAGCAGAATG

101U=Am%%ﬁm%mﬁﬁh?mmmﬁécﬂ@rGCTATAﬂ‘TACT
_ TNW&N%WWWT&W@WQHWMTMC
GGAAT CAT CARTATRATHGGITES ,
GGAACAT TTTRINAAA
GACACACAm A ALTLY
AMUWM&MNWWWW@MA@
TAGTTTTAGCC TTTTTATTTTGGCAGACATGCTTCTCCTGCC
ATTAGTCTALRAT ‘ AAGTATACAATGAATATCCTGTGGGCTGCAG  Figure 11
SS 18 ocfober O 060160 PCT/ 1803/ 00112 120/ 169
GAAT TCGABAEGAAGCT TATCGATACCGT CGACCT CGAGGGGEGEGEGECCCGGTACCCAGCTTT
TGTTCCCTTTAGT GAGGGT TAAT TGCGCGCT TGECGTAATCATGGTCATAGCTGT TTCCTGT
GTGAAAT TGHBAT COCGCTCACAATTCCACACAACATAC 4U= CATTCTTGGTCTTCCTGA 4L=
AAACTACTAGGZRGTGWACACCGcCACACAGAGACACACAGAGACACACACAGACAC
ACACACACACACACACACACAAACCTAAAAGGGAAACAAGGGACACAAGCACAATGCATAA
CCCTGGCTEGGGGACTGCCAGCACAAGATAACCCCAGAAAATGTTTATCAAGCACATGAGTC
CTGGGTCCC

633U=GTGTCCCAAGAAAACCAGGA
633L=GACCCAGGACTCATGTGCTIT

LG11

GM70 :
‘CTNTGANTNCTTTGGCCTTTCCANACNCCTTTCGGGGTTTTGGAGNCCGACNGTATCGATAA
GCTTGATATCGAATTCCTGCAGNCCCTTTTTCTCCCCGAGAGACTGECACACAACATTAAAGC
CTAGTGTTGTGTGTAAATGTGGTTTGCACAAATCACATCCCTGTGCCAGAATCCATACGTCC
AGTCAAGCACAGTCAGAACGAACACACACACACACACACACACACACACACACACACACAC
ACACACACACTCCCAGACAATGCTCTCTGTCATCCTACCTCAGGGCTCCATCTCTCATITAC
CCTGTTTGCCATGGCAACATGGTTTGGCGGGGGGATCCACTAGTTICTAGAGCGGCCGCCAC
CGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGGTCG
TTTTACAACGTCGTGACTGGGAAAACCCTNGGCGTTACCCAACTTAATCGCCTTGCAGCACA
TCCCCCTTTCGCCAGCTGGCGTAATAGCCGAAGAGGCCCGCACCGATCGGCCTTTCCAAAC
AAGTTGCGCAACCTGGAATGGCNAATGGGAAATTGTNAAGCGTTAATTATTTTTGNTNAA

70U=CCCTGTGCCAGAATCCAT
70L=GGCAAACAGGGTAAATGAGAG

GM367
CTTTGANACCGTTGGGTACCGCGCCCCCCCTCCGAGGTCCGACGGTATCGATAAGCTTGATAT
CGAATTCCTGCAGCCCCCAGCTTACCTCCCCATTGACTGGAGCTGAGAGACATTTTCAAAAG
TTAAAAGACAGAGAAGGAAATGCAGGGTCACCGGGCTGAGGAGEGTCGCTCCCCCCTAAC
GCTACACAGGAAACGGGGTTAGAAACACATTTAGCCATAAATGACAGGTAACCACTTCCTGA

Figure 11 LL




ACCT GGCAAACAACACACT AAGGT TGGACAACT GGNCGAATTTATCGACC 18 October 2006
ATCGATCATAGACTGAGCCTTTCACCGATTG | | | | ACAAGAGCGATTTA
TTCATTTTGEOAINHBEPNAGT CTCGCTAATAATGT TGGT TGAAGCTAAGAG PCT/TBO3/00112
AAGCAGT CCACACACACACACACACACACACACACACACACACACACACA
CACACACACCCCCTTTTCCAGCT GTGAGCAAATGCATGCTCTTCAGAGTG
CGACAAATGACTCCTTTTCCATGGTATGAAACAACATCATTTCCTTGACA
GATATTTAGATATAGCCAGAGT GCACAGTGTCCACCTGEGGCTGTCTTTT
TCATATTTAACCATTTTAGTCAAATCACT TTGGATATTCTGCTGGTGAAA

AGCT| TTCCGGAGCTTGTCAATCAAAAAGT CACCAAAAGT CACCTGCATG
AATATATTGCCTATCGTCATTTATTGGGACTGATGAATGRENGTTTGAA

AAAATPTI TRGEEEPETABAOAT AP PINCHACCECTOCARREHARIGACAGCATCCCCCTTTATTC
mATTTA@Wm@TWWW TOGTCHGUOMAFIET 01 | =
GTCATTTGTOH Al Qf\CACACA A(%%ACGGACACACACACAC ACACACA

AR CRCABLTCTGH! GCAA
TGAGACTTE
AGGCAGAAGLCA -_5 f, T EAL ..; el ACACA
CACACACACACA ACACAC ST CATGTAGSG

GICT CCACEJWW@W CCTTCACAATGAAGT TGGCAACAATGGATT
TCATTCECReM=GCAAGCEGRECTASREIONGCATCGGAAATATGCEGEG 514U= AAAGGCAGAAGCCAATCAGA
514L= TTTGCTTCCCCAATGAAATC GML08
TNI\ITI\I'I'TTFMK@TAANANATCT CT TGGATACCCNGCCCCCT NTCGAGGT CGACGGTATCGAT

B YU AL

GCATAACA]{@Q

UGCAGTC&@T@I@QG@E@IWM@@M@@AW@@ATMWWA
AGCCTGGT TTACAGGTNCTTTACAGGTTGBGGT TACTTGBGGGNNGAAT Figure 11 TT - ---

....... 85U=CATGAAAACGATGCACCTG - - -« -v---- ----u---- - 18 October 2006 WO
03/ 0601685 LPTAGLEIGAGGEGICTABLOA69 108 U=TATCAGCAGGTGGGCTTTTG 108L=
GGTGGCTT%JE:II'&I'GGAGTTG

GNNNNNNGNNANNTNTNTTGNNCNANGGGAGTTTGATGCACTTCNCGGTGNCTNCCGCTCT
AGAACTAGTGGATCCCCCATCGCAGGAGGCTTTACCACATGTTITAGATCTGAACAGTGCACT
GTGAGATCAaaCACACACCAGGTGCTCTCATGTAATCACATCTGTTTCAAATGTAGTCTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTCCAGGACACCATGTTCAAGAGCATCATATCGTAT
GTCACTACATCAACACATAATTAGACACAGATCTTAGTCGCCCTGAAGAGTCGGGGTGACAG
- AGACGCAACTTGACCAAAATCACCCACTCACACTCTCAGTGCAGAACATGATATTAGAAGCA
GCCCTGCTGTCACACTGCTGGGAGTTGTAGATGAGACAAGCTAAGATGATGGAAGCTGGGT
TTACATGCATCTCCTCATGCCAGTAGCTTCTCTGGGTTCTTGCAGAGGGTTTGCAGCANGCT
TCTTTGGAAGTTTTCTTCAGGTATTTCANGAACCAGGAACTCNGCAGTAGATCAAATTTGCNG
TAAACAATTAAACATAACTGCACAGGTGGCTGGACCCCANTGGATGCTGCACATACTGTNAA
ACTCTACTTTTT

276UU=CGCAGGAGGCTTTACCACA
276L=TCAAGTTGCGTCTCTGTCACC

GM40
TNINTCTTTTGATAAGTAGATCCNNTTGGNACCGCCCTNGCGGTTCGCTCTAGAACTNGTGGA
TCCCCCAAAGCAGCTTAAAGCAACACGGGCTCGCNGTCAGAGCATAACTAGTGTCATAAAAT
TCAAGTAACTGCTAATTGCTGCTCTCTATACAAAAGTGGATTCAGTTAACAGCCACAACTGAA
AAACTGAAATAGCGTCCAGGAAAATGAAAAATCTCACTAAACTCATCTITAATATTTCAATTT
ATTTTCTCATAGTCGGGAAGACATGCTGTAATACGCACACACACACACACACACACACACAC

- ACACACACACACACACACACACACACACACACACACACGTATAGAATTITCCTGTCATGTTGCC
CAATTCACTGCTTTTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAG
GGGGGGCCCGGTACCCAGCTTTTGTTCCCTITAGTGAGGGTTAATTGCGCGCTTGGCGTAATC
ATGGGCATAGCTGNTTCCTGTGTGAAATTGGTATCCGNTCACAATTTCACACAACATACGAGC
CGGAAGCATAAAGTGTAAGCCTGGGGTGCCTAATGAGTNGAGCTAN

Figure 11 MM




Gwb83 CCATATTTCCATGCTGGECTCCAGATCAGI TTGCT TCCCCAAT GAAAT CCAT TIGITCHEsAAMIGT
CATTGI GAAGGACTTGGT CAT GAAT GACCGGEGT AAGT GGAGACCCCTACATGTAGGCAAGA

AGT GT GT GONeb @3 /odipddsT GTGT GT GT GT GT GT GT GT GT GT GT GT GT ACACACAT CCeCHeB03/00112
AAAAAGAAAAAGT GAAAATCTGATTGCECTTCTGCCTTTGT TTCT TCAGT CGGT GGGAAACAA
GAATGGAAAACT GTGGACCACT GATGACGAAGT CTCACCTGAAGT TCTTGCTAAGGTAAGAG  GTGAT
583U=AAAGGCAGAAGCCAATCAGA 583L=AAAGGCAGAAGCCAATCAGA Gw27
TTNACTTNNTGATTCCCT TTGAAAGNGGECCCCCGECCGT TTTAGAACTAGT GGNTCCCCCCC

AGGT GGAGGGAGACANCAgATACACT CATGGAAGATaAACGGACCCAACACACACACAAGC

ACGc a CAGGCACACAGE GAAGGATAAAT GGACCCANT ANCAGGGAGGT CTGACAGAATGCC
TTTTNACACCT GGCT GAGCCCAGCGGAAGGT GACATIEIGIACAT c TCCCAAAGCGAACACAC
ACACACACACACACACACACACACACACACACACACACACACACCT TcTcACATTGEOGAGT

CNGGAATTCGATATNAAGCT TATNGATACCGT CGACCT TNANGGEGEGEGEGECCCGGTACCCAGC

TTTTGGTTEYRY T N
 TGTGTGAAL r &Q‘F - T fArccT
TANAAGN ; AATGTTA
- GCCONGNT, ANAIASHEASTARCAC A AMBKAATEASFOTARBIG TCCCA

CCGCCCEAMYMBETECE TG AT ABE TC T BACT COMT CIGE TN TGRETATN G TG TG
- TCOGT TGGNETEOBLHAAI4AABACTSG OAET ARNTEAGCIITAG COCTSFOCTEIRCIRATATCRCA V240
TNT TGNACTEIGINAAGTSACATCONAET R CRIGEBCTTCORSACEATAGATIVAGCHERS TTCCTG

. MW@I@WFW@W’@HT@T ARG ST AARTARRATATA
GGT GACGATARATATCTATATEAT A TATIAMA TIREAPAERT PAAASRATABA TACHEKA TTATG
ACACACAM&Q@%%&H\%@S&@Q@ACA@CACA@CACA@CACA@CACAGTc

TCTGT C CATAAATLAGAT CAGATCCATAGATTACCAT TACAAATCCT TT
CCACAGT Al GTGGATTAATGTCTCGTTTCATCAGCATCCA
AAAAAAT T T G GAAAGT AAGAAAGT GAAGAGGARAGT AGT AGTT

GCAGT TGARMEATAGAGAGGTTTGGGCTTTTf | - | ' GOGT GGGGGGAGT TAGACT GAAGAAGA
TGCAGGT Cfﬁﬁ' AE% mﬁmﬁm&mﬁeﬁA

ACATARAA 2RI AL A R ACARE , ﬁm
AN GIGBARBEEC TCACOTGTSTGTGGCTG
TCTCAGTGTGTGGGA

658U=TGCGCITGTTAATTGAATCG
658L=TCCTGCITTGGCTTTACAGA

GM665
ATTCATCAAACTTCAGATTAGTTGGTCCCTGGTTGCTTGGAAGTTTTTCATTCACAAAGGATT
AAGGGATTCAAGGAAAGAAGGAAAAGTGAAAAGGGGGGTTATGACTGAAGGAGATACACAG
AACCCATATATCCTGCTGTGTTTGTGTGCACAGAGATGCGTCGTGTGTEGTGTGTGTGTGTGTG
CGTGCACAAGTGTGTEGTGTGTCAGTGAGAAGTCAAGCAGAACCTAACAAACACTGAATATG
GATGAGGA

6650=TAGTTGGTCCCTGGTTGCTT
665L=CAGTGTTTGTTAGGTTCTGCITG

GM366
TGNGTTNNNCTCNNGATTCCTTGNGTACCGCGCCCCCCNTCGAGGTCGACGGTATCGATAA
GCTTGATATCGAATTCCTGCAGCCCCCTGTCTTCATGGCACACACACACACAGATAATGTGC
CCTTTACTGCAAGATGTCAAATGCTAAAGTTCCTCCTTAAACAGATATTACAGGAAAAAGAGT
TTGTATTTTGTTGTAAGTTAACGGTTGTCACACAATCAGCTTATAAAAGTGAACACTATICCTC
ACTCTCACACGCACACACAGGGCAGCACAAATGAACAACTGTACGGTGCAGGATTATTACA
GTATAAGTTTTAGAAGCGATGACTGTGACATTCCTCCTCACTGCTGAGTTCATGACTAAGAC
GGATTAACTGGACTTCCATTTCTGCTTATCATATGGATGGGATTAACCTGTGCTATGGATCTC
ACACAGACACACACACACACACACACACACACACACACACACACACACATATATACAGGAAC
AGCTCAGCACAGAACACACACTCACACTCCCTGTAGTAGGGGGGEGATCCACTAGTTCTAGA

Figure 11 NN




Figure 11 UU, ------=---- -- 18 Cctober 2006 WO 03/ 060160 SREFsHeBOBIC00112
122/ 169 240U= GGGAGGATTTCTTGITGTTAT 240L= GGAGGAAGACGTACAGTGTC GVB39
AAAAGGGC WD GEHETEACACAATAAAAAAAT CT ACACACACACACACT CAGGCACASRAING3/00112
ACGCAGACACACACACAT CGCACAGGT ACAAAGAACAAAAAAAAACAAGCT CATAAAGGCACA
AACAGACACAT CTATACACACACACACACACACACACACACACT CTCACACACATGTGCAGC
CCTCCGGT CCTGATCAATACAT GACAAGAGT AAAT CTCCT CCGGACGT CAGGCAGTCCAATC
AAAGGGCTTGGTGTTCTTATAGGGGAT CACAAGAGCCAGGGGGAGACAAACAATGATGTGA
~ . ATCCTCAACAACACCACAAT 539U= GGTTTGCTGGCACACAATAA  539L=
CTGGCTCTTGTGATCCCCTA  G\VR8
TTNTTTTNNTCNNGNNAT TCCTNNATCCCCGGCGGHTBEEST TCTAGAACTAGT GGATCCCCC
ACTCaGAAGCE CTTTCAMLTAMBATGE AT TRIDRIA EAId AEGCECELTC
AATCCAT GACACACACACACACACACACACAGOGAACAAAGT GTCAGGT GGCAGT GGAAAC
_IC_ETCTG/CAaTAaTTTGTTCCTCCTGACAGACACISAAATAACI—IGAGTCGACCACI—IGACCTCACTTCC

TP A EERE T AT RERGACAACCCCCCCCACACACAT GCATTCACACT
GTCCT CCATEPER A R BT ET FRARF A AT GCACACACACACACACACACATAAATTCAC
CATCCAT CTOCT AAGT COCOGCAGREEEEECT GCAGGAATTOGATATCAAGCTTATC

Eﬂ ) T RARER S mﬁg TSR S ENT AT A TGATAT
CLEG AN eTnABR b HPAOBAC AT REEAREETAABTCG
S FFEUNFEAGEEFERDL PO B EE AEABAT RASKEREACKRITCTCTCTCT

AGCCT GATﬁ@h’E@GE@eTTﬁvﬁGTCTCTCTCTCTCTCTCTTrCTCTcTCACACACAGACACACAGACAC
TT%TNWWWW@WAGMMWACAC

ERETECOGTAATS CACARAMOTAAT) A AT HESATHIAT

ACC

GCr CACT GGCCCGT caGr TTTACAACGT CGT GACTGGGAAAACCCTNGGCGT TACCCAACTTAA

TTCGCCPT@AABNNATTCCCT TTn TGCCAANGT GGGGGNNATNANCAAAAAAGGGCCCCGA
GTTTGAACCTTGGGTACCGNGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATCG
AATTCCTGCAGCCCTACTGCGATCGACTACAGGCGGCAGTGCGACTTCAGCACCACGGACA
GTGCCATGAACACAGCAAGGCAAGGCACTGACTGCGATACCTGACTGTATCAAATTACTAAC
CAGCAGGGCATAAAAGAACCTCTGTGTGTGTGTCGTGTGTGTGTCTEGTGTGTGTGTGTGTGT
GTGTGTGTGTGTETGTGTGTGTGTGTGTGTCCTAAAGGCAGTCGACAGGAACAGGGAGAGAG
AAAGTAGTCCAGTATCACAGGCTGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGC
GGTGGAGCTCCAATTCNCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTITTA
CAACGTCNNGACTGGGAAAACCCTGGCGTTACCCAACTTAATTCGCCTTGCAGCACATCCO
CCTTTCNNCAGCTGGCGTNATANNGAANAGGCCCGCACCGATCGCCCTTTCCAACAGTTGC
NCAACCTNAATGGCCGAANGGAAATTTGTAAGCCTTNATATTTTGGTTAAAATTNN

273U=TACTAACCAGCAGGGCATAAA
273L=CTCTCCCTGTTCCTGTCACT

GM608
GAACAGAAGAAGACACCCTGCCAGCAGAGAGCTCANG'ITCCTACAGACTGACGCAGTGTCA
CTCATCCACTGTGCACACACACACACACCGACACACACCCAGCCTCCTTTTGCATGCCGTGT
TTCTAGAGATATGCATTCAACATTTCATGTACACACATAAACAAGTCGTTGACACACACACAC
ACACACACACACACTCTCATGTATACAGTGAGATACACTCTTTCTCTTTTGAATTAGTGATGA
GGGACTGAGCTGCTGAATTATGCAGGAGACACAAAGAGAGAAAGTTGCTGAAACTACACAT

GGTTTT

608U=TTTTGCATGCCGTGTTTCTA
608L=GCAGCT CAGTCCCTCATCAC

GM72

GNAGGGNNNNN’ITNNAGCTTATCTNTGACTTGNNNAACNAAGNGAAAACCNCGCCCCTTTT
GGAGNATCGACCCGTATCGATAAGCTTGATATCGAATICCTGCAGCCCCTTTATCTGAGGTT
GTTTGATGAAAATTGGGGAATATTGCTGCATTATITGCTGATGCTTATCAAGAGAGGGTCAG

Figure 11 00




CCCNGAAT GGGCCT TFTCCAAAAAAAT TTGGECNCAAACCNT TNAATNGNGCNAAAAT GE@tober 2006
AATTTGTAAAGCCGTI NAAATAAT TI NGGTT AAAAAATTCCGGGGTTAAAAAT TI | TGGT

NAAAAAT CNAGNISIDGMAa T1 " 1" | TI TTAAACCCAAT TAGGGCCCNNAAAAT CGEECAETIBNA/00112

CCCCNTr FTTr AAAATTCAAAANGGAATT TGNANCCCGAGNATTNGGGEGNNG Figure 11 W 18

Cct ober 2006 WD 03/060160 PCT/I1B03/00112 123/169 251U= GGCATTCACAGCATCTC
251L= ATGICCTGCTGAGTAGICYr GWb77

CCCCATTATTTATTGGGEEGTNCCAAATTAAGGT AAAT TTAGGCGAAGGAAGGEEEENAGNAGG
TTAGGENAGNAGNAGT CATTTCCTCTCCCT TGT GGT TGECATGGT GCTTAAGCCT TCAAAAT
GCTGACATCAGCACT CAGCTCTGACTACAACGACCGAAAACACGCACGCACACACACACAC
ACACACACACACACACACACACACACACACACACAGABAGACACACAGT T_%AGT TCAGIAAC

AGGTTTGAGCTAL 2

GACT RTEK EirEA Aﬁggéc 677U=
(X GN

AAGCCTT ( \ J CTACAC

ATTGAGA TA @ TCICTT

TF ACTGT GHobbAOECTREEANCTRAAARNAT AT GHEDIN P NS R OOANATNCASESMPFTTINTTA
TGAGCT TACHARARGENCACACACACACACACACACACACACACACACACACACACACACAC

ACACCGGGTACTGAATTTAATTAAAATCTGGGTAACT GT CTAAAGT AATGGCTGOGT TAATAA
GAACACAGIRHATREARTY ITAABBATORIIT GGT GGTGATCGR GCGTCTCTCACGCTTCTTT

CCT GCCAGAEIST BT T T BRETECACRAICIAGAT CTGT CCOGT CTGAGCTGT TAACCAGC
CCATCTTCTGT TTTGGGGACAAAAACAAACATTAAGA 673U= CGAACCTCACTTGTGOGTTA  673L=
CGATCACCABERCCGATAAT _ GVBIO

CCA FAGTGGATCC
ATCCATT FHETOoATo
AGCATAA - - GTAAG

g A TATATT
TAAT ' T ¢ CACAC
CACACACAGG JoAFAsEre TOAG

BAARAAA u@GMﬁﬁ?ﬁ@ﬁﬁﬂﬁﬁﬁﬂﬂTAc
GTGCTGCCA@TEK@@@@ME\ BETASAGTANATA WIBASAGAACTEEET
CAACATGGTG'ITGGATCTTTTGTGGGCTGCAGGAATTCGATATCAAGC‘IT
ATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAGCTTTTGTTCCC
TTTAGTGAGGGTTAATTGCCCGCTTGGCETAATCATGGTCATAGCTGTTT
CCTGTGTGAAATTGGTATCCGCTCACAATTC

QOU=ATGTAATCAGTGCCACAATAG
90L=TTACTCAGCGTGTTGACAG

GM353
GTNANTTNTTTCTNCNATGTCTCTTTGAAAGCCCCCCGCNTTGGCGGCCGCTCTAGAACTAG
TGGATCCCCCAAACAACACTAACAATGCAGCACACCAGGCTCGAAGGAAGCACaCAaTGAAT
ACCTCTGACTCCGGTCTCTGTTGGGCTCATAGGTCCGTTTCGAGTTATCTGTAGGAGACATCC
CTGTCTTACACTGAACTTTACTAAGCTGCAGCTCTTTCCTCTCCACTCACTTTCCTTTTCCTCA
AGTCTCTCCTGACCCCACTGTCATTGTCGCCATTGATTITCCATCTACTTTGCTITTGCTGAAT
CCCGCTGATGTCGCCAACGTCACTTCCATCTGCCTGTCTGTCCGTCAGGCTGCTGTCCCAC
GACACTGAAGCAGCTCGTCAGGGCGAGGAGGAAGAGAAGCAGAAAGACCCEGGGGTTEGE
GTGAAAAGAGCTAGATTCATTTAGCACACACACACACACACACACACACACACACACACACA
CACACACACACACACTGACGTAATGAGTCTAATGATTTGCATCCAGTTGGAAGATCACAAAA
TTGCANGGGGCTTGCAGGAATTCGATATCAAGCTTITATCGATACCGNCGACCTNNAGGGEG
GGCCCCGGTACCCAAGCTTTTGNTCCCTTTTAGNGAGGGGC

- 353U=GGCGAGGAGGAAGAGA
353L=ACTGGATGCAAATCATTAGAC

GM237
TTTGAATGCCCTTCCANGCCCCCCCTCGAGGTCCACGGTATCGATAAGCTTGATATCGAATT
CCTGCAGCCCACATTATCCAATGCACAGGTGTGGAAAAAGAGCAGCAATGTGCACAGACacT
GATGATGTTACACTGTCAGTAAAAACATCAGTAGGCTTAACTCTGAAGGAACACTGACACAG
- CAAAATTGCATCAGTGTTAATCCCATCTTAATCACAACATAATACTAATGATGGTGCAGGCTT
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC

-Figure 11 PP




390U=TCTGTAGCAGCGGCATTCAC 390L=ACAGAGCCCTGTGGGAAAAGT  GVB& October 2006
GACCTTNTNTATTNCANACAGATCTTCT TGGAAACCCGCCCCNTNT CGAGGT CGACNGTATC
GATAAGCT TEOTIEBRAA T TCCT GCAGCCCCCT TAGT GATAGACT TAGCAAT ACCGAFT GBI 3/00112
AGT AGAAGGAACACACACACACACACACACAAATATATAT GACT GAAGAAGTCAGT TGGATG
ACTGGCAAAATGT TTCTCCTCCTGAAAACACTAT GTCCAGATGAACAGAATCAACCTTTGGG
GACATATGTATGTATATATATACACATAAAATAACCT GCAATAGGTGAAGTAGTAGCCAGOTT  Figure 11
XX 18 COctober 2006 WO 03/060160 PCT/|1B03/00112 124/ 169 '
TATTf 1T1'.AATTIi i i TATTAAGGCTGTAAAACCCCTCACTAAACACTTTATAGACTTTTTCTCAG
ATAGGCATGAACATTTTCAGACTTTTCTCTCTTGT TTGGGGGAT CCACTAGT TCTAGAGCGG
CCGCCACCGCGGT GGAGCTCCAAT TCGCCCTATAGTGABICGT AT TACGCGCGCTCACTGG
CCGT CGT TAGACAASTTETOBT SNT S FOASACCTTEORECATATITAAGTASATAGBITTTTTGTT
wwwmmmmmnmmmmmmm%e%

. CTAT IO RGN ATGOAMAACTAAAGCCTCGGT
mTTNNNWWWmmﬁﬁGMEW@@MGGGT

m@@l@%%ﬁﬁwmﬁ @ é*é’c?r
BRI e G e e
CATTTCA d&lﬁ*r‘F CANCACKE ageeT
GAAAATCAATGA %EWHTAATCTACTGAGGGCAGCGATGGATCTGAAG GAG
CTGCTCA CAGAGARACAGAEA CACACACACACACACACACAGT CAGTAAAT

GGTTATTTTAATACCTGTTGATCTGTAATTTTGAACCT GCTCCGGAGCAGAT TTGT GGAGCAA
TTACACCEHRURT GCGGCT GCAGGAAT TCGATATCAAGCL TATCGATACCGT CGACCT CGAG

472L=T ! p

ATOG I ANRelcs CTTGTCCA
GOCGTCTC GOk é%é%‘“é?é@%ﬁ%%@mm
GTCAGT CAGETIACTARAGTICTIETTAAACTAC

. CATCT CCTARAEEd A S EATAGAT AT SN HAARATT A ETABATEARRAAIGRTCTACNAACAT
7 TGTGTCCNGTATAACTAAACTNCCCCCTTTINGGGGC

103U=CCCAGAGCTTTCATTACC
103L=CCACCAATATAGAGTTTAGCC

LG12

GM440
ANNTTNGAAGCCCTTGGANCGGCCCCCCCCTTTAGGTCGACGGTANCGATAAGCTTGATAT
CGAATTCCTGCAGCCCACAACAACACGCAGCTGCTTCCGTGCTGCACTTTTACTGNGGGCG
GGGCTTCGCTCACACACACACACACACACACACACACACACACACACACACACGAAAGCAG
GTGAGGCAAGATAAGGTGTTGCTCAGGACTAACAGGTGTTTTTACCTGCAGACGCTTTACTG
- ACACAGTTTGGAAGAACGAGTCTGAACAGACTTTGTTCAATTAATGATAACGAGTCAGATGTT
GACTTTGATTAAAAACAAGCAGTGACATCATAATCATAATCAGTCATCAACACTAATACTCAT
GTTATTCTGTTAATCTCCCATTATTACTACATTACCTGCTGTAACACAGAATACTTCATTGTTC
TGTTTTGACTTTATTTGTTACTCAAATATTTGATATGCTGACAGCAGAAGTCTGTTATTAAGTT
ATAAGCTCGTATAAATACTCAGAAGCAACAATGATGATGATGTT TCAAGCTGCTGTAACACAG
GATGAATGAAGCCTGTETETETEGNCGTCCTGNGGGGGGATCCACTAGTTTCTAGAGCGGCC
GCCACCCGGCGGTGGGAGCTTCCAATTCGGCCTATAGNGGGG

440U=TGGGAGATTAACAGAATAACA
440L=CTGCACTTTTACTGAGGG

GM651
TCATAAGAAAGTTGATGTTCTGTATATCTGCAGTTTTCGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGCATCAAATCTGTTAGGCATTGCAAACATTGNGGAGGGATGTTCAGAAATTTG

Figure 11 QQ.




CCAGGAGCAGATTCCTCACTGATGACT TTTACATGT GOGCACACACACACACACACACATAEber 2006
ACACACACACACACACACACACACGTTTCTATGT CTCTGTGAGGACCCTCAGTTACATAACG
TATTTCCGASAGTAGALAT CTGAAGCT GGAAACCTCGCCTGAATCTCCGAACA PCT/IB03/00112
561U=AGAGTTTTCCTCCAGCAGCA 561L= GGAGATTCAGGCGAGGTTTC GW80

TTGTTTNCNTCCGT TGGAAGCCCCCCGOGGT GRCGRCCGCTCTAGAACTAGT GGATCCCCC
ACGCACCAGCATAAAGCCATCCACATACATTTCAAATCAAACTG GTTTAGAGAAACCGCAAC

~ CTcTTCTTTTCAGATGTGACTCCCAGCTGCCT GGAGGAAAAT GGATTAACACACACACACAC
ACACACACACACACACACACACACACACACACACAAGCT CTGTCCACACCTCCAATCACGTT
CTAGCACACCAAGT GCTTCACCCACCCCCTATTAACGCACACATTCACACGCAGAGGGOAT  Figure 11 YY
18 Oct ober 2006 \/\003% 060160 PCT/ 1§d§/1@@112 125/ 169

CTCTCTCT 5
AGACI\T afiecc 2 e ACTGTG
GACCTNGAG ARG A ACKCATAL CAGCC

/ IGTC ATCATTG
CGCCGCTT CATAGCTGHTT

ACAAATTTN ICAANCATTACGGAGGCCCGGGAAGC 280U= AAACCGCAACCTCTTCI Iti1 C  280L=
GI TAATAGEH AAENAAY TCAYBITCTGTATATCTGC
GNGNNNNNEGN FRAGCEARARAS RS TS ANTOGA TCNAANNGAACT CTCCNGCGT TNGNGGC
CGCTCTAGAACTAGTGGAT CCCCCACGT GCGT GCAGCTGNNGAGCACCTTGCTCATTTGCA
CTGTGTAAGMRSY CATTTTTATATGCT TGITTCTCTTTATGAATAATAAACCAGCGTGTATCCC

. AGCCTCT CR A B A G AT AT AT A A CT R CE A GTGACT BARCOTELCTHECTGTGT
TTGTTGAT gg@ ETPEF BRI (R RTGT PEAP AT AARECABTELGRGCACC
ATCTATGT GIGTGIGTGT GT G GT GT GT GT TGCTCACTGGGCTTCTACAG
CTACAGT CE& TAATARTAG AT GGTAACCGT TGT TGTGCTGACCTTAAGTGCTG

CACAGT ‘
ATCCACAGICTGICT CT CT CTGACT GA ACAGACAGACAGCCAAGCAGAGGACGN 80U=
TGAATAATAAACCAGCGTGTA  80L=TAGAAGCCCAGTGAGCA (G\Wb24
AAGCNACCBEA8EAGT GT TACACAGATGGGATAAGT TTCT GTATGCTAAAATGCAATGATTG

A@TT%WWWWWWCWGA
TTCTACCTTACTCACAAGCAAACAAGCACACATAAACACTCTCTCTCTCTCTCTCACACACAC

ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACATTT.
ACAAATGCAACACATATCTGGATGTTGGTATGTGGCTCTTTCTCTCTGCCTAAATGGGTGGG
CTAGCCATATGTCACAGCAGTTGTGCTGCATTAGTGCACTGGGTGATATACTTTAATGAACC
TGCTTCTGAGAAGGAAAGGGAAGCGAGGCGTGETTTNCTAAATTTTTTGGGCTGCANGAATTCG
ATNTCAAAGCTTATCGATACCGTNGACCTCGAGGGGGGGECCCGGTACCCAGCTTTTGTTCC
‘CTTTTAGTGAGGGTTAATTGCCCGCTTTGGCGTAATCATGGTCATAGATGTTNCTGGGGTGA
AAATGGTATTCCGCTCACAAN

182U=GACTTAGCCTCTGCCAATAGC
182L.= AGCCACATACCAACATCCAG

GM562
TGAAAGATGAAGCTACTCACCTCTGAGAAGTGAGTGGTTTGTCTTTGTGTITI’GATAAATTAT
AATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTEGTEGTGTCGTGTGTGTGAGAGGCACAT
GTCTGGAAATGACTCTTAGATGAGGAATTCCATAAACGAGTGTGCTIGTTIGGTGCTGTGAT
GTCATGGAGTCAGTCTGTCA

562U=GIGGTTTGICTTTGTGTITTTGA
5621~ CAGCACCAAACAAGCACACT

GMA402
TCTTATCTTTGTGACATCTCACTGTGTTITICATGCTITGTGTCTGTGTG
TCTGTGTGTGTGTGTGTGTGTGTGTAATTTCCACTGCAGGAAATATCGGA
GCAGAGCTCTCTTACAACAATGTTGGCATGTTCATATCATCTGATGCTGG
CAATACCTGGAGACCGGTGAGCCTCACACCTACATTTACACCCACAGCCA

Figure 11 RR




CACTATTTTTGITCAGIGI TCATGCCATTCACCTAATGGATATAGACAT TAGT CCAT GR@ctdber 2006
GATAGT CCTGATGGT TTCCAACGT TACT GGCATGACGAGCAGAACCCACCTGTGATCGCTTTC

TACAT GCCALO @3 /66§ CECCCCCATAATGGT CTGGEGAACT TTTTCCTTCAGT G(Béétﬁ)ﬁ;o;;mouz
ACGGAGCT TCAGGAGGT GCAGGAGCAT CAAACGGEGEGEEGAT CCTCTAGAGT CGACCT GCA
GCATGCAAGCTTGECACTGGCCGT CGT TTTACAACGT CGTGACT GGGAAAACCCT GGCGT T
ACCCAACTTAATCGCCTTGCAGCACATNCCCCT TTTCGCCAGCTNGGGGTAATANCGAAANA
GGCCCCGCACCGATCGCCT 524U= CCACCCCAGTGTTACACAGAT  524L= CCATTAGGTGAATGGCATGA
G684 AAGAGCATCTGGCAAT GAGAACGAATACAACTGGEGCTTTAGACTGCAGCCAGICTCCAI Tr A
TCAGAACCAATAT GT GAGCT GCTAAAGCCT GAGAGAACCGGAGAACGCECTGAAGAAGT CAC
AGAGCATAATGCATAGAGT GAGAT GGAGT GCTAT GAAGUGYGCT GCGTACTGAGACAATCA

CACTGT AAWGEWWWAT@ATWW CGATCAA

GACATTTT@Z‘@&%EF FEOACTTA @MM@@CACACA Figure 11
7ZZ . 18 WC%éCAV@GUéM%W‘E@%WM& 126/ 169
cel Z{TﬁTTAACAAAAAAAGCCCAGCTCACAGCTCGTCAA

NACIRGCAT ACCGCOCACGOGCACACAAGCOCT
KRG GGTCGCCTGTGCGTCTCCAC  684U=
ACTTATGGCGCGTGTGAGAT 684L= TGGGTGACCAAACTGACAAA GVR69
NGGG\INNNWNNAANTTCTNTTNNTTGAAG\INGATCTTNTTGGAATACCCGGOCCCTTCT
NGAGGTC%WCAWMTM’GKBHMW‘R CITAODNCBEVIGICTRCABTBACGTTTG
CTGTCAGT CATI GREBRCTS ‘ )
TCGCTGGCEECAETATCHTT:
TUUMA@TWW%WW@M@W@WWWAGMW
AGAACTT A TTTT
TCTCATCCACPEERFRAES Tm?,; e I ACEGAEG CATA

CCGCCA G e ARGE
CCGNCGT1 iﬁ%CG\IGACTGGGAAAACCCTGGGCGTTACCCAACTTAANCGCCTTGC
AGCANAT CERRTa TAHARGGABTHEEERMMAAT AGCGAAAAAGGOCOCGCACOGAT OGG

CCTTCCCAS8LAGTAGTCAANBCECEAENGZB90=TGCCCTCCAGITGGITC  269L=
TAACGCCATGICCCTATTGAT Gwb43

GM101
ATTTNAAANTGNANACTTAGANGATCCTCCNCTANCTGGGAAAACCNCCT
AGGGGATCCCCCANNCACACGCACATATGTCATTTTITNCATATCTCAGT
GAGAACATCTANGGGGCATAACCCTAACCATGACCTGTAACTGTAACCCT
GACACTAAACCACATTTAGAGTCTAAAAGATGCCTTCAAACTTGTGGGGA
CCATGGATATAAATACACACACACACACACACACACACACACACACACAC
ACACACACACTCAGGTGCAGGTCTCGAGAGCAGAGCAGGACTTGGTCCTG
TGCAGCTTCTCCCAGAAGTTGGAGTCAAGCGGGGGGCTGCAGGAATTCGA
TATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAGC
TITTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTC
ATAGCTGNTTCCTGTGTGAAATTGNTATCCGCTCACAATTCCACACAACA
TACGAGCCGGAAGCATAAAGNGTAAAGCCTGGGGTGCCTAATGAGTGAGC
TAACTCACATTAATTGCGTTGCGCTCACTGCCGCTTTCCAGTCGGGAAAC
CN

1010= ACCTGTAACTGTAACCCTGAC
101L= AAGTCCTGCTCTGCTCTC

GM4

TNNAAGCN CTTTGGAAGACCCGCNGNGTTTGGCGATCTAGCNCTAGTGGATCCCCCCCTGG
GGAATCATTATTTTAACAAGTGTCCTCACAACAATAGTTAAACAAACGTGTGTGTGTGAAAGG
GGAACATTCCATCCATTCTTGGTCTTCCTGAGGAAAAAGCAAAAACATCACACACACAAACT
GACACACACACACACACACACACAGACTGTTGACAGCAGGCAGCAGGAAAGGTGCACATAC
ACGCCTCTAAGGTCATTCACACATCCGCCTCGTCTTTCAGCTCTCCGCCCATCAAGTCCTAG
TAGTTTTAGCCATCAATCCATCTGGCAGTCCATTTTTATITIGGCAGACATGCTTCTCCTGCC
ATTAGTCTACAATTCAAAACTACTCCTACATTAAGTATACAATGAATATCCTGTGGGCTGCAG

Figure 11 SS




TGGATAAGCTTTGTTCAAATAAGATATATCTTCTGTCACATTAGACAAAAT CTAAT CTIGARACHAr 2006
TGATACGT GTCGGT CCGGCT CTTCAAGCAACTAAAAGCAT GAAGCT GGAATCCAATCTTTCA

AAT GCAGARTGAI D IIRACCCCEGAT TAGAGAACGAGT GACT CAGGAAGT GTGCGT GT GFERB03/00112
TGCATGCCCCGTGTGTGTGTGTACATGTGATAAAGT TGTGGTGTGACTAAGT TCTGACAGTC
TGCCAGGGCTGGAAACGT CTGCCATCGATCCTAAT TTGGCAGCAGATCCTCTGACTACAATA
GGCTCTCCAATCTGCTACAGT CACTCTTACT GGGT GGGACCAAGACACACACACACACACA
CACACACACACACACACACACACACACACACACACACACAGAGACT TGGCTTACCAAACCAG
AAAGGAAACAGAC GGa CAGAGAGACCAGCCT TGACAAAACAACCTTTACAC 5430=
CGTCTGCCATCGATCCTAAT 543L= CAAGGCTGGICTCTCTG CC  GW46
TTGAATCCCTTGCATCCCNCGANGGCGGECCGCT CTAGBAGY AGT GGATCCCCCCCCCTTGAGG
AAAAT TAT BRATTCAGAATTACKITART GENUC ARSI GER GRS GTCATGTATCOABCTTT
TTGACTTT TETTCS CT AN CACRSTARATIGRGC G CTIES FCR A TCAT CRICATAT S RETIRCSI G T
CTGT CCACEACAAAETeEE CLASICACRETTRIAPREREATARACAACCTGOr GATTGGTGTG

CTCAACAGTCA TGGATGTATCGAACAAGCG TTAATACCCAACTGTTTGIG
TGTGT AAGCAGCTCOGTTTCAGAGT GAAAGGAAAAT
& CTGTCTI TI TAATGATAAAGCTGGTTTCTTTGAT

TTTACIZCA%@EI’ TCAGAATGGTCAGTACGCGACT TGAGACTGAGGTGEGCTGCAGGAATTCG  Figure 11

AAA - GCMAGAAGACACTAAGG#&G@AM@'TG%Q@@AW@@@0 PCT/ 003/ 00112

127/ 169 M@Wﬁﬂm@ﬁ GRS

TTTGT GAG@EEKWTWTMIEWMT@ATWMA@G U=

GCGTTACT AGGCEEETCACAGACA CABACACAGAGXACACA

TCIEATAA@W@F‘FWW @ﬁm&memmm GACAGA
EPACAMAT AT TITARCATRET

TGATACGT R0 AMCETAGATEARATCTTTCA
AATGCAG & 3 GIGCG
TGCAT hldieie : LRt T B Al CAGTC
TGCCA { L cewy. LTk ACAATA
GGCTCT 5 ,&@ CACACA
CACACACA! MGACT TGGCT TACCAAACCAG

AAAGGAAACAGACY GGaCAGAGAGACCAGCCT TGACAAAACAACCT TTACAC
543 U=CGT eZEEOAIGTRINTBRAGACACIABBE T AAGCCTGGICTCTCTG CC GWb27
321L= GTCATTTGTCGCACTCTGAAG

GMS514
TGAGACTTCGTCATCAGTGGTCCACAGTTITCCATTCTTGTTTCCCACCGACTGAAGAAACAA
AGGCAGAAGCCAATCAGATTITCACTTTITCTTTT TGTGCGCGTGTGTGTACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACTTCTTGCCTACATGTAGGG
GTCTCCACTTACCCGGTCATTCATGAGCAAGTCCTTCACAATGAAGTTGGCAACAATGGATT
TCATTGGGGAAGCAAACTGATCTGGAGCCAGCATGGAAATATGGGEG

514U= AAAGGCAGAAGCCAATCAGA
514L=TTTGCTTCCCCAATGAAATC

GM108
TNNTNTI'ITGACTAANANATCTCTTGGATACCCNGCCCCCTNTCGAGGTCGACGGTATCGAT
AAGCTTGATATCGAATTCCTGCAGCCCCCTATCAGCAGGTGGGCTTTTGGTTTAGTAAAACA
CACACACACACACACACACACACACACACACACACACACACACACACACACGTGCATGTAAG
CGCACACACATACATACCACAATGTATACATACAGCAACTTGTGCACAAGCCCCTTTAGGTA
AAATACCTTCGAGCCAACAACTCCAAATCAAGCCACCCACCCCCAATGCACACACTCACGCT
CTCACATACCTTGGAGTAAAGCGAGCGBTAGCTGAGCGCTCGCAGCTCAATCCCCCCAACCC
CTCTCCCCACCTTTAATCTGATTTGACGTTCAGCAATACAGGGACACACATACGCCACACAT
GCATAACATACTCCTTAAATACACACACACAGAAGGAGGAAGGCCGTGTNAACGTTTCTGAA
CTGCAGTCTTGTGTAAACACCTGCCAGTAATCTAGCAGCTGAGATGAATCCAGATGAAGCAG
AGCCTGGTTTACAGGTNCTTTACAGGTTGGGGTTACTTGGGGGNNGAAT

Figure 11 TT




NTNGCNNANCTNACGNAANCACCCCACTNT TTAGGAACCCCANCNGACTT. . CACCGI@8dtdber 2006
GGTGTTTGTGTGCACATGATCTTCCACAATTGAAATGCT TGCACGT ATGT GTATAAATAGAAA
ATGT CGAAAVOTIZAIREECT CT GT GAGT GT GT GCT TCT GATGCGGCAGT GT GCAT GT GPC#yig03/00112
TTGITCTCTGECTCATTTGCATATCTACGT CTCATCACGT TGCCAAGACAACCTCATCTGITC
ATCT GGGAGGGECAGGAAATAAAGCGAT GGT GCAAACACAGT GAAAGAGAGACATGCGCAAC
ACACACACACACACACACACACACACATAAATACAGACACACACACAAATGCATGCATACAG
GTTCATTTAATAACAGCGCTTACAAATGAATTATTTCCATTGGTAGAGATTTAATAAGTTACTT
GGTTTTCACGGACCTCAGAGATAAATTGG 527U=ATCTGGGAGGGCAGGAAATA
527L=CTCTGAGGTCCGTGAAAACC Gwa54

TNNNTNTTGNCTTTGAAGCCCT TCCNGGCCCCCT CENAHICGACGGTATCGATAAGCTTGA
TATCGAATTCCTGGAGCCCCCACGT GCCTAATCGAAGAACAGT CCTATTTGATATTGGAAAG
AATAGACT (#STETANSACT SEGAGBSETACTAGCCACAGAAAAAAAT GAGCACCTATACATCA

GT GT GT CAABGSGATAGAGTPATHEBIAETNCAAAAACAAAACAACT GAAGCAACAAAGAAAT
AACCAGT GATCACCAGT GTGATCTGCAATAGT GGECTAACT GACCGAGT AAAGGEEECGT T
AAAGACAGAAAAT GGACACAGCAGCAGCAACAAAACGCTTCTAAAATCAGATCAGAGGTAGA

AGAAAAA $17A TACAT T

CATTTGAGH “ﬁﬂ*ﬁQ’T . AAGA
GGTGGAAA GCAC
CACACACA dfddEXandasgure 11

BBB 18 OphRbet TR ALY ARG ATBABCAAE PO AN LAAGT2 81 EEOTAAGGTAAGAG
ACCCCCGT gFeREAGT CTACCACTTTATCTGGT TGNCAAACAAATNGGT TGACT TATGGANA

ANTTCTGAGCCTGGGGAATTTE GTTCGNGCCCCT TAAT TTGATGGGGGNCNCCNAAAANTTT
TTGGCAGCIBUF AAAGBCATAAGUCAATIIAMANGGEGECCNCG 454U= CAAGTAAAGAGGT GGAAAGG
454L= AGBANCECOAATETANTARNTCASNE47 GVL35
TTNNNTTNNNTNCTNAGTAGATTCTCTTGGANGGGECCCCNTCCTTTTNGGNTNACGGTANCC
GATAAGCT TGATATCGAATTCCT GCAGCCCACT GT AGGNT GCATTAACAGCCACAGATGT CA

! { AG

L ASARA ATARCACEENEATRE
CAATGAGAﬁﬁQH:%E@é@ m@e@m@@%@waxmmmmmc
GATTGT GT &G AEASACACACRTACECATACAO B A AT HTRDNOACACACATTCRATAT ATICRESGAGT

ANATTTT COGS 6 TCNTRAGCAGNATCATCES BB GAGCEAGT CLIADNCRCRAGTRRCTC TGTET

: ATGCATGTGTGTGGGTEGNGTTTGTATGNGNGAGACTEGNGTTTGTGTTTGTNCAAGGGGCTG
CNGGAATTCGATATNAAGCTTATNGATACCGTCGACCTTNANGGGGGGCCCGGTACCCAGS
TTTTGGTTCCCTTTATGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATNGCTGTTINCT
TGTGTGAAAATGATATTCGNTCACAATTTCACNCAACATACCNANCCCGGAAGCATAAAGTG
TANAAGNCTGNGGTGCCTAANGAAGNGAGCTTACTTACNATTAATTTGGTNTGCGCTTACTT
GCCCNGNTTTCAAGTTGGGGAAACCTGTCNATGCCAGCTGCTTTAAANAAATCGGTCAANNC
CCGGGGGAANAAGCCGGTTTGCTAATTGGNCCNCTTTTCCCTTACTTGNTTANTTGACTTTN
- TGGGTTGGNATGNN

427U= CCAGCGGAAGGTGACAGAG
427L= CCTGAACTCCCCAATGTGAGA

GM249

CINTTG NACTCNNNAAGCCCCTTCCNAGCCCCCCCTCGAGGTCGACGGTATCGATAAGG'ITG
ATATCGAATTCCTGCAGCCCCCAGTATAAATGGGAGGATTTCTTGTTGTTATAGTGTAATAAG
GGTGACGATCAACAGGTGGAGATAATGGAGCTTAGTTTCATTGAGCCAAAAAAATCACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAGTC
TCTGTGCAACCTCAACACATCAATAAATTACATCAGATGCATAGATTACCATTACAAATCCTTT
CCACAGTATCAGACACTGTACGTCTTCCTCCTGTGGATTAATGTCTCGTTTCATCAGCATCCA
AAAAAATGCTCTTTGAGCTTTGGATTGTTGAAAGTAAGAAAGTGAAGAGGAAAGTAGTAGTT
GCAGTTGAAACATAGAGAGGTTTGGGCTTTTITTGCGTGGGGGGAGTTAGACTGAAGAAGA
TGCAGGTGGGCTGCCGGCGTATCTGTAAAAACCTACTTGTGAACTTGGTTGTGGGGGGATC
CACTAGTTCTAGAGCGGNCGCCACCGGCGGTGGAGCTCCAATTICGCCCTATAGTGAGTCGT
ATTACGCGCGCTCACTGGCCGTCGTTTACAACGGTNGTCGACTGGGGAAAACCCTTGGCGET
TACCCCAACTTAATCGGCTTGGCAGCACAATNCCCCTTTNGCCAGCTTGGCGGTAATAGCC -

. GAANAGGCCCCGACCCGAATCGGNCCTTTCCAAACAGGTTGGGCAAGCC :

Figure 11 UU.




NTNGGGGGGGAATCCCANCNT TGGT TTCT TAAGGANACCGGGEGENCCGGGOCAAAACCES@ctober 2006
NNGGGGNT NGGGGAANNCNTNT CCAAAAAT TTTCGGGNCCCCT TTATTTAAGGNNGGGAAN
NTTTCCNNNAQD3GLAACCCGCNNGGCNGGCCT TTTAAACNT GEGGGCCCCGNNNTINKEAB 03 A 12 F
. AACCAAAACCGGT TTCNNTTGGAACCT Tr GGGGGGAAAAAAAAACCCCCCTTGN  GGNCGGTTTTAACCC
135U= GGTCCAGACACGGTCGTC 135L= ATGGAAGGTCGCCCTAATAAG GVB63
AGGGTGGCTATTAACAAGGCAAT CTAAGCT TGAACT TCAACTAAACACATGCATTTTTCTGCT
ATACGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGA
GGCTGAAGAGCH 1Tl TT7TAAOOOACATAGCTGCTCTCTTTCAGATCCTGTACTGATTACACG
TCACCATTCTGTGACCTAACACTGATf GCCTTAATCTTGCTTTAACATCAGATTTAACAGTATA
ACCATAGAAAAT AGGACTAGGACATAGGACT AACT B B\ACCCTTATTTTTCCCCCTCCTC
CAGCGCTCGGAAGC 5630= GGTGGCTATTAACAAGGCAATC 563L= GGTCACAGAATGGTGACGTG
G274 NTHOPRSESRASREAGCTNETTNGEATANT TCCCCTCGAGH | TNGGGTATCGATCCGCTTGA
- TATCGAAT LT G SRANGACTAKARAPTE AGAATag CAAACT TTATAAACT TTCTGTAATA
ATATGTATAT TTTTAAGTAAAATACACTGTGGCTTCTAATTTGGCACAAATAGAATGTTTGC
TTTGTTGAGAAAGGT CAAACACACAGACACACACACACACACACACACACACACACACACAC
ACACACA CACACGTACAAAAGACATTGTGATTTGT GTATCAACT GCAAGGCAACCT
- GCTCCT &I EECAC A ET sl AOOOrSr AERCAGASA SRS ASTFoAS ARG Aoagur e 11
CCC s, - ACGCAGACACACAGAC AT GLIRCANBRRC ARNGAABRAGCROST VAL ACK29/ 169
ACAGGT TGAATSEACACKTIETA mcmﬂdmmmmmmmmmmcmc

T T AAAATATTGAANT TNGGGEEEEGATCCACT T
(A ECT CCAATTTCGCCCTNNAGGGGAGT TCGT
TGTGACCTGG 274U= GTAAAATACACTGIGCCTTCT

274L= AGCACCTGTAAAATAGCAA GVL17
TGCATTCNM6CT CCCCECGGT GECGECCECTCTAGAACTAGT GGATCCCCCCCCTCTCT

TTINTTTTNNTCNNGNNATTCCTNNATCCCCGGCGGTTCCGTTCTAGAACTAGTGGATCCCCC
ACTCaGAATCTCTTTCACATACCAAGCATgCACACAGAAACAGATACACACACaaactcTCTCGC
AATCCATCACACACACACACACACACACACAGCGAACAAAGTGTCAGGTGGCAGTGGAAAC
GTGGTCGATTTGTTCCTCCTGACAGACAGGAAATAAGGGAGTCGACCAGGGACCTCACTTCC
TCTAAGATCTGAGTAACCTGACATCTATCAGACAACCCCCCCCACACACATGCATTCACACT
GTCCTCCAATGTTTGGTCTACTCTAAAACACATGCACACACACACACACACACATAAATTCAC
CATCCATCAGGCTCCTAAGTCCCCGCAGGGGGGGCTGCAGGAATTCGATATCAAGCTTATC
GATACCGTCGACCTCGAGGGGGGGCCCEGTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTA
ATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAAATTGTTATCCGCTTAC
AANTTCCACACAACATNCGAGCCCGGN

28U= GACAGACAGGAAATAAGGGAG
28L= AGCCTGATGGATGGTGA

GM251
TTGATNNAAGTGATCTCANNGAACNCNCCTCAGGTTTANGGAATCGATCNCTTGATATCGAAT
TCCTGeAGCCCATCCATTGTAAACTTTCTATAAACTCTGTAAACATTGATTCAAATATAGGetgtA
ATGGTAAGCTGCGITGTCTGTAGCAGCGGCATTCACAGCATCTCTAGCATAAGCATGAAGCTT
AGTCACATACCATGTAATGCATGTAGGCTGCATAATGGCGTCAGCATATGTTATGCTTCCACA
TCCTTGAACATCCTATACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACCCCAACACACACACACACACACAAAGACTACTCAGCAGCACATGTGCT
GCCACTTTTCCCACAGGGCTCTGTAGAAATAACTACAAACACATATTGTGGGGGATCCACTAG
TTCTAGAGCGGCCGCCACCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGC
GCTCACTGGCCCGTCGTTITACAACGTCGTGACTGGGAAAACCCTNGGCGTTACCCAACTTAA
TTCGCCTTGAAGNNATTCCCTTTTTTGCCAANGTGGGGGNNATNANCAAAAAAGGGCCCCGA
CCCNGAATGGGCCTTTTCCAAAAAAATTTGGCNCAAACCNTTNAATNGNGCNAAAATGGGAA
AATTTGTAAAGCCGTTNAAATAATTTTNGGTTAAAAAATTCCGGGGTTAAAAATTTTITTGGT
NAAAAATCNAGNNTTNATTITTTTTTAAACCCAATTAGGGCCCNNAAAATCGGGCAAAAAATT
CCCCNTTTTTTAAAATTCAAAANGGAATTTGNANCCCGAGNATTNGGGGGNNG

" Figure 11 VV.




CTCTGGGEGCAAGAGT CCCTCACAT GAAAGCAGAAAAGCCACACGT GCGCGECGCECACABA ctober 2006
CACACACACACACACACACACACACACACACACACACACACACACACACCACCCTTTAACCC
TCTCATTAGHGT03A¢636T GCATGAGAACAGTAAATTGTCATGAATAAAT CCACT TAGAKEGTEDNA/00112
GCGAATGAAAGACTTTCACTTTGAGT TGGT TGCATTACCATTTCAATAAGCGT GCCACCCT G
CAAAACGT TGGCAGT GT TTGACAGAGT AAT TGGGAACATTAACGAGTAGATAAAATGT GGTA
AGCGGAGGGAGECGT CCGTGTAAGT GGGCTGCAGGAAT TCGATATCAAGCT TATCGATACC

GTI'CGACCT CGAGGGEEEEECCCEGTACCCAGCTTTTGGT TCCTTTAGT GAGGEGT TAATTGC
CCGCTTGGECGGTAATCATTGECATAGCT GGT TTCCT GGGENNAAAT GGTANTCCGGTNANN
AATTCCCCACAAAANN 117U= GICCCTCACATGAAAGCAGAA 117L= CCTCCCTCCGCTTACCAC
G632 CAAGCAGCTACTCATGTGAGACCACACT GAZYUBATGGT TGCTTATGTCTTCTGTGTGTGTG
TGTGT GT GBS HGHATET STAFGNIETGET GT GT GT GT GT CTGT TGAAAGT CTCCCACACACT

CCCTTGT CITILSBATAGHUBAGRGIRGCCTAAAGTGTGG 632U= GCAGCTACTCATGTGAGACC  632L=
TGGGAACCTCTGGTCTATGC  Gw94

TNNNNTTTEMEACTANGTNATTGONCTTT
TCCCCCAT @gg A
AAACTGT e i RGATTT
CACACACA v

GCAAATA

CCAGT GAG@@@@@@@%@@M&EWHM@%WW@&W@GMM
GCTTTTGT TCCCTTTAGT GAGGGT TAATTGCGCGCT TGGCGTAATCAT

GGT CATAGCT Gr TTCCT GT GT GAAATTGI TATCCGCTCACAATTCCACACAACATACGAGCC
LS RAIPAAT GAGT GAGCTAACTCACATTAATTGCGT T

GCGCTCA@W%A@TWTGTCGTGCCA&TGCATTAATGAATCGGCC
AACGCGOGGEGAGAGGCGGT TTGCGTATTGEGCGCTNTTTCGCTTNCTNGNTTAATTGACT  Figure 11
DDD 18 er 2006 WO 03/060160 PCT/1B03/00112 130/ 169

CGCT GNGCF LRSI TORC TAC .

TTNTTCACA (AGE o

294U=GCT ﬁ@ﬁmh@i@cﬁdmp. fAER8

TGAGCTTACTTTATGTNCACACACACACACACACACACACACACACACACACACACACACAC
ACACCGGGTACTGAATTTAATTAAAATCTGGGTAACTGTCTAAAGTAATGGCTGCGTTAATAA
GAACACAGCCAATATCAGTATAATTATCGGTGGTGGTGATCGGIGCGTCTCTCACGCTTCTTT
CCTGCCAGACTGTCGCTCTGTGCTCAGAATGAGATCTGTCCCGTCTGAGCTGTTAACCAGC
CCATCTTCTGTTTTGGGGACAAAAACAAACATTAAGA

673U= CGAACCTCACTTGTGCGTTA
673L= CGATCACCACCACCGATAAT

GM390
ATCCATTGTAAACTTTCTATAAACTCTGTAAACATTGATTCAAATATAGG
CTGTAATGGTAAGCTGCGTTGTCTGTAGCAGCGGCATTCACAGCATCTCT
AGCATAAGCATGAAGCTTAGTCACATACCATGTAATGCATGTAGGCTGCA
TAATGGCGTCAGCATATGTTATGCTTCCACATCCTTGAACATCCTATACA
CACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACCCCAACACACACACACACACACAAAGACTACTCAGCAGCACAT
GTGCTGCCACTTTTCCCACAGGGCTCTGTAGAAATAACTACAAACACATA.
TTGT

390U= TCTGTAGCAGCGGCATTCAC
390L= ACAGAGCCCTGTGGGAAAAGT

GM338
GACCTTNTNTATTNGANACAGATCTTCTTGGAAACCCGCCCCNTNTCGAGGTCGACNGTATC
GATAAGCTTGATATCGAATTCCTGCAGCCCCCTTAGTGATAGACTTAGCAATACCGATTGGC
AGTAGAAGGAACACACACACACACACACACAAATATATATGACTGAAGAAGTCAGTTGGATG
ACTGGCAAAATGTTTCTCCTCCTGAAAACACTATGTCCAGATGAACAGAATCAACCTTTGGG
GACATATGTATGTATATATATACACATAAAATAACCTGCAATAGGTGAAGTAGTAGCCAGCTT

Figure 11 XX




CACAGCAACCT GAGACGAGCGGGT CTCATCAGCCAAAT CCCACT GAGCAAACAAGACAB@ tober 2006
TCTCGCTTTTCTGCTGAGAACAAT CTGACCT GCAT GAAAT GTGAT CAGCT GGAGATTCACCG
CAGTACT oG T S asAACACACACACACACACACACACACACACACACACACACARTAG33/00112
CCTGACATTTTTAACACTTAGTGCGTTACT TCAAGCTCATTTTAAATCATGAACTTAACGAGT T
ACCTTACGGCGGGCGERG 628 U=ACACGATCTCGCTTTTCTGC  628L=CCGCCGTAAGGTAACTCGT
GVB27 GTGATGGAGATGTTGGTGTTTTGTACGGAGCAGAT GTACTCGCCGCT GTCGTTGTGGCTGA
CATCGGACAGCTTGAGGGT CCOGT TGGT CAGAAT GGAGAT ACGAGGATACAGCAGAGGGTC
CGACAGCAGAGCACCT GTGT CCT CCCGGT COCT GCAGGCAACACACACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA  GAG

| CAGAGATATTGATCGTTACATATGCCAATCGGCTCTHVEECTCCANAATCATTCI:AGAC

AACAGCT G-‘I!MW ’u- BOGRIG SONGENGCERICACTGE
AﬁMQ@@@WM@%ﬁLﬁE@@ﬁ&T@W%@ﬂ%@W@@F@W@
GML22  TRMARGAGATEGOORITINANGEEAREIERGAST AN NS AT e e AT AT CGATA
CATCCCATTCCTTGCTTTGTGATTCTAAGCCCC
TTTTTAGACGTGTGTGTGTGTGTGTGTGTGTG
CTCCTTTAGTGTTTCTTAGGTTTGAATTGT
CCAATAATCTCAGCTTTTGCTGCCTTTGTGACCTTTTTTTGTTTCCTCTCTTCAGCTTGATGTA
ACAATTTTAGTAFAACT GAAAAT GATCTGGT TTTCTGATGT GCTTACAAAATAAAAATTAAAAAT

ATACATT. @ﬁ%&ﬁ%ﬁ&ﬁcﬁb@@&%ﬂﬁ%ﬁﬁﬁ@fé@%a
TCCAGCCTELECEHEETIGA AACAMENTGRAGAE TCARAE X TTOREAICEXACE BTG BEAAT T GAGTG
AGT CAGGT CRERIHAECCABAT ARTT CTE CHCEMBATGEAACC!

: ' - CFGMHIE@GCFG@GG%MGEEE\G!BBWGB&TWOOG

03/ 0601 6QA'PU'E‘/AG&§8'M GQMW&'EEVP@@A%AG&C&WW%EW
AAAGGT CABAAMIGAATCARAG T AEBACCGGGAGTTTTAATCTACTGAGGGCAGCGATGGATCTGAAG

TATTTACA TAAAT
AACACA | GCAA
CACACA ‘ e TCGAG

A GTAA

TCATGGTCATAGCTGGTTCCTGGGTGAAATTGGTATNCGTCACAATTNCCCACAACATCGAA
GCCGGAAGCATAAAGTGCTAAAGCCTGGGGETGCCTAATGAGGTGAGCTAACTTACATTAATTG
CGTTGCGCTACTGGCCCGTTTITCCAATCGGNAACCTGTCGNGCCACTTN

472U= CTAAATCTCCACGCAGTCC
472L= TGTAATTGCTCCACAAATCTG

INSULIN

GMS561
GCCGTCTCCTTCCACTGACAGTACAGACGGCAGCGCTCGTCAGCTGAGACACACAAACGE
GTCAGTGCAGGAGTTICACATCATTCTGAAAACATCTGCTGACATCTGCTAACGTCTGCTAA
CATCTGCTAACATCTGCTAACATCTGCTCGACACTAAAGAGTTAAAGGAGGAGAGTTTICCT
CCAGCAGCAGATTCCTCACTGATGACTTTTACATGTGCGCACACACACACACACACACACAC
ACACACACACACACACACACACACGTTTCTATGTCTCTGTGAGGACCCTCAGTTACATAACG
TATTTCCGAGACTATAAATCTGAAGCTGGAAACCTCGCCTGAATCTCCGAACA

561U= AGAGTTTTCCTCCAGCAGCA
5611= GGAGATTCAGGCGAGGTTTC

GM280
TTGTTINCNTCCGTTGGAAGCCCCCCGCGGTEGGCGGCCGCTCTAGAACTAGTGGATCCCCC
ACGCACCAGCATAAAGCCATCCACATACATTTCAAATCAAACTGIGTTTAGAGAAACCGCAAC
CTCTTCTTTTCAGATGTGACTCCCAGCTGCCTGGAGGAAAATGGATTAACACACACACACAC
ACACACACACACACACACACACACACACACACACAAGCTCTGTCCACACCTCCAATCACGTT
CTAGCACACCAAGTGCTTCACCCACCCCCTATTAACGCACACATTCACACGCAGAGGGGAT

Figure 11 YY




ATGAGGCAACT TGGACTAACAGT GCAAAACAGGACAGT CATTFCTGTGGAAAT AAGCTI B @hGober 2006
GGATTTCCTTGCTGGT CCTCGGATGGGECTAAAAAT CAGCT TGOGT GTGACT TTAATGGAGT G
CAGCTCTCA%AGAGTALAGCCCOGAAGCAGTAA 552U= CACAGCCAGGAGACAAAFAGA#Y3/0BP3L =
TGACTGTCCTGTTTTGCACTG  GVB01 501U=CAACAGGATTATGGAACAGG 501L=
GTATGCGGATTGCATGTTTG  GMVBO2
ATCTGTTGTCTGTGACATCCATTTTGCAATGTGGCGCCAGCCAAAATGCTAAACTGTTTCCTA
ATAATTCTTATCCTGACACTGATTTCTTTTTTTAAATATTGCTTAATAATATAAAAAAAATACAC
CCACACACACACACACACACACACACACT GT CCTCAGCACATATGTTATCTGACATGGACTG
CTGTCOCGGCAT GEGACAGCAGT CTAGT TAATAAGT AT AAACCCCAT CCATCCAACAAACAT
AATTCAGATCCCATGATGTATTTATTACACACAGCTAFAGACCT TTCCCCTGAATTATTTCCA

CCAGT CACTESATTEPATAGCAT AT A2 TBNGEAC BE I EARGTCAGRGACARSCHIATEREACEN2 L =
GGACAGCAGRGAABBATAMECAGNBOBECTGCCTTCGACTATCATTACACTCACAGCAGAGCTACTGTAG

MTTMmﬁMW@FWm@WACCGW
TGCATGTGEATEENEACR HACAFCATIOOCTTACREDABABNATPAANTTCG
CAAAGTGA O BRTHEHEATNSTINANECCENTC

GGAACACA 7 AAGACTTGTACCAGAGC

_ M@%M% %GTTCIE 596U= TTCTGACATGGATTGGAGCA 596L=

- NTNTTGNTCCTNNN %NgéﬁGCCCCCT TTCGAGGTCGACGGTATCGATA
AGCTTGATATCGAAT TCCT GCAGCCCCCNGCAGACAGCAGCAGCT GGAGT GGGACGACTCC
ACCCTCACCTACTAAACACACACAAGACACCCAAACAAGAGCTCCCGACACACACATCAGAA  Figure 11
FFF 18 OoM8ber 2006 WO 03/060160 PCT/ | BOS/ 00112 132/ 169

ACT CACT CAEENNENCHNTENCROMNIAGA ‘ ACTCARBECATRBNGGC
ACACTCT CFeFETAMAAGI KGRI CECOCIECABE LT WNW@@Q@%WGCA

AAACTTAA (FRARNTAA il
gﬁg el _-|"'£'iu TG ,nr"f:.'n : CTGT

rEEr R PR ACAG
AGANCCA TGCTG

CACTGT TTWTWEREM@@@*@@K@@&M@&@@@%CTGAAGTAAGTGCACCGTC
ATCCACAGTCTGTCTCTCTCTGACTGAGGACAGACAGACAGCCAAGCAGAGGAGN

80U= TGAATAATAAACCAGCGTGTA
80L= TAGAAGCCCAGTGAGCA

GM524
AAGCNACCACCCCAGTGTTACACAGATGGGATAAGTTTCTGTATGCTAAAATGCAATGATTG
TCITTTTTTGAACATAATGATTCAAAGTAACACACACACACACACACACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACAAAAGTAGCTCTATTTCCACCTCA
ACCATTCACAAAACAGTAGCTACCTGGCTTGTCTATATGATCACCTTACAACAAACCTATGCA
CACTATTTTTGTTCAGTGTTCATGCCATTCACCTAATGGATATAGACATTAGTCCATGTCCTT
GATAGTCCTGATGGTTTCCAACGTTACTGGCATGACGAGCAGAACCCACCTGTGATGCTTTC
TACATGCCACAGTGGAGGGGGCGECCATAATGGTCTGGGCAACTTTTTCCTTCAGTGGAACA
ACGGAGCTTCAGGAGGCTGCAGGAGCATCAAACGGGGGCATCCTCTAGAGTCGACCTGCAN
GCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTT
ACCCAACTTAATCGCCTTGCAGCACATNCCCCTTTTCGCCAGCTNGGGGTAATANCGAAANA
GGCCCCGCACCGATCGCCT

524U= CGACCCCAGTGTTACACAGAT
524L= CCATTAGGTGAATGGCATGA

GM684 _
AAGAGCATCTGGCAATGAGAACGAATACAACTGGEGGCTTTAGACTGCAGCCAGTCTCCATTTA
TCAGAACCAATATGTCGAGCTGCTAAAGCCTGAGAGAACCCGAGAACGGCTGAAGAAGTCAC
AGAGCATAATGCATAGAGTGAGATGGAGTGCTATGCACCCTGCTGCGTACTGAGACAATCA
CACTGTAATTACACTTATGGCGCGTGTCAGATGGACCTATAATCACCTAATCATATCGATCAA
ACCCACACAGCGCTCTGACTCGCGCAAACAGCTGAAAGACTGAAAGATTTTAAGAGATGCAAA
GACATTTTCAGATATGCACACACACACACACACACACACACACACACACACACACACACACA

Figure 11 Z7.




125U= ACTCCACCCTCACCTACTAA 125L= AGGGACTTTATGITTCTCCTT (@stRfdober 2006

GOCATCCCGCCT CCACACACACACACACACACACAT ACACACACACACACACACACACACA
CACACACAGRBAGAdITEN COGAGGT AACGGCAGACAGGCGCGT GACT CAT TAGCCATFERTI03/00112
COCCCAGGGAGAT CGCT GGEEEGGCECGT GOGAGGGAGAGAGAGCGCCGCAGCT GCAG
GAATGTCACGGGCGGCTTCTGCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCTT
GCTAATGCTGGT T GGAGCCAACGGCGGGGCACT GCACCT TTCANGAAATAACGCAT GGAGA
AAGGGGAGGAAAAAAAGGGAAAAAAACATACT TATTAGT TCTCTTTTCCACCAAGTGCTTALT
TAAAAGT CTAAAATGAATTTAGAGAGAAAACATTAGATTGCCTTATAATTTCTGCTTTAATTAG
AATGCTTI TGCT 520U= CGTGACTCATTAGGCATTCG 520L= TTTTCCTCCCCTTTCTCCAT
GACTFTGATTGOCT TTGACCGOGGCNGCGEOCGNT CIRHGAACT AGT GGATOCCOCACAAGAGA

TaATAmmmmﬁﬁmmﬂcmNﬁm%Wm@@m% CT
CACACACACACACACACACACACACACACACACACACACACACACACACACAGAGGAAAAG
ATAATGCCHKER %@? \EACATGCCCAAAAAACCTTr Tl TGTTTCAAAA
TAAAACH TEHET GGGTTGCTACT' r CATCTGCACACAGATGAA
TGOGTTAACAAAAT TCCAGGTAGTATTCAAAGT GTGGTAT TAGCAAATTGACCATTMGGGC

TGCA NiG&aATATCAAGCT TATCGATACCGT CGACCT CGAGGGEEEEECCEGT ACCCAGCY

TTTGGT NAAT EEEENNTEERRENING A FETHRFPABPATRE EEBEDETENCT
GTGAAATTKFBKé@T@@ﬁ@éW@WW&@@&WM@MG

TTTNCAG
AGAAAACCTEIITTACAGATASTAGRBACATGGCGTTAAACTAGTTTGTCATTAAAACGGGACAGTCCCC
TNNAGANGES 446 TIAAARAA TG ORAT MR 290 Tt AGHETRAN GAGUGAAGGTT
AAATCTA AN cee

ACAGCAAGTI TEELAAS %’}?; Sy CTeG

GVB63

CTCTCT ‘ Sggure 11
OG5 18 FEaRATCHeoCTTICRE PASH 133/ 169

ACACACACACACACACACACACGAGT GTAGAAATGAGTGACTGCTGCACTGI TTTTGITGI TTT
TTACCAT A TEEEASCEAEGAEETTAT CCTGCCACT TGTAGAGCT GTGAAAGT GCCTGAA
269L= TAACGCCATGTCCCTATTGAT

GM543
TGGATAAGCTTTGTTCAAATAAGATATATCTTCTGTCACATTAGACAAAATCTAATCTGACAGA
TGATACGTGTCGGTCCGGCTCTTCAAGCAACTAAAAGCATGAAGCTGGAATCCAATCTTTCA
AATGCAGATTCATTTGAGGCCGATTAGAGAACGAGTGACTCAGGAAGTGTGCCTETGTGCS
TGCATGCCCCGTGTGTGTGTGTACATGTCGATAAAGTTGTGGTGTGACTAAGTTCTGACAGTC
TGCCAGGGCTGGAAACGTCTGCCATCGATCCTAATTTGGCAGCAGATCCTCTGACTACAATA
GGCTCTCCAATCTGCTACAGTCACTCTTACTGGGTGGGACCAAGACACACACACACACACA
CACACACACACACACACACACACACACACACACACACACAGAGACTTGGCTTACCAAACCAG
AAAGGAAACAGACYGGaCAGAGAGACCAGCCTTGACAAAACAACCTTTACAC |

543U= CGTCTGCCATCGATCCTAAT
543L= CAAGGCTGGTCTCTCTGICC

GMA46
TTGAATCCCTTGCATCCCNCGGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCCCCCTTGAGG
AAAATTATTTGCCCACAACTGCTCTAATGGATTCAGACGTCATCCTCAGCTTTCATCTGTTACG
TTGACTTTTGTCGTGTGGCATTTTCTATATATATTTCCACTTCATAAAATTCTGCGTTACTACCC
CTGTCCACCAGGCTGTGCTGTTTCACTTTGTCGTCACAACAACAACAACCTGCTGATTGCTGTG
CTCAACAGTCATGCGCACCTTAATGGATGTATCGAACAAGCGTTTAATACCCAACTGTTTGTG
TGTGTGTGTGTGTGTGTGTCAGGGAGATGTGTAAGCAGCTCCGTTTCAGAGTGAAAGGAAAAT
GGATGGAAATGATATACTCTGTTCITAATTCTGTCTTITTAATGATAAAGCTGGTTTCTTTGAT
TTTAGCCAACTGGTTCAGAATGGTCAGTACGGACTTGAGACTGAGGTGGGCTGCAGGAATTCG
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GAGACAAAAAT CTATCTCTCAGGT CTGAGGGATCTTACGGT CTTTGGAAAATAT T GATI®AGK ober 2006
AGAACT GACT TGGAGT TAAAAAACT GCTCT GT ANGAAAGCANCAAGGACAT TTGTATCCAGT

GGGCT GCCANGRYAT6ESANNT CAAGCT TTAT CGAT ACCGNCGACCT NGAGCCCCCCRERIB03/00112
GGNACCCAACT TTGTNCOCTTTAGAGANGGT TAATTGCGOGCTNN 1U=ATTTTAGTGTGCTTTTGGGT  1L=
AAAAACAGTGCAGCAGTCA LGL4 GML63

TTTGACTNCCT TGGGNACCGCGCCCCCCCT CGAGGT CGACGGTATCGATAAGCT TGATATC
GAATTCCTGCAGCCCCCCT TGGGGCT AGCTAGAT TGCT TGACT GCTAGCTAGCACAAAGCA
GTGCTAGCTTAGTGAGGATGT TTTACTTCCTGCTCTTTATCTCCTCACCTGTGTTCATATATG

- GTAAAAGCTAATCCATATAGAGGGGT GAGGGGAGAT GACCCTTTGTGATCAGCAGGAAGTC
ACACAAACGCACCCCCATTCACACACACT CACT CAGRBAGET GCACGCACACACACACACAC
A%%%CW@WWWW@WCCCT

GCGCT T GT A FET e T A CCET CF T IGCCREAARCET @3S

GCATTCAGCTCCAGI, TTGGIT TCCACTAGITCT AGAGCGGCCGCCA
COGGOGGT QAT OrA GGTCGTATTACGCGCGCTCNTGEENCG
GICGITTACAAC GGGCGT TACCCAACTTAATCGCCTTGCAC  ACN

163U=TATAGAGGGGTGAGGGGAGAT  163L= AGAATACAAGCGCCACACAT Gv384
GACGTGATTTCCATACAAATTACTGI TGT CATGGTAACT GGT TGAAAGAGGT CATTACCTAG

GTGATAT T @nid4\CAAAT GAT GAAAGGCT GGCACT GGACCAAGT GCTCTTCAACAAAGGAC
AAGTGCCT 'IT ﬂﬁWﬁ'@ﬁﬁWﬁTGACAGA

ATAGCCCAGRTBAEOATI >

ACTGTAGT G@?@@M@MT@F@@T@Q\WATWW ﬂmﬂ';i
TCTATTTT ]

384U=AAA = Ty ﬁ% , AGH Mih., A ACACACACA
GCTGTCCA! i ' Al , AAACCAG
GIGIGIGr 1GIG GIG Figure 11
H M - - - - 5430= cGTCTGCCATCGATCCTART Cct ober 2006 WD 03/ 060160 PCT/ | BO3/ 00112

134/ 169 BeHCARGHEEHGEYCTETOrAEAr GAGT TTCCAGGT TAGNGCACACACTGTGCTTGTGTANG

GM527
NTNGCNNANCTNACGNAANCACCCCACTNTTTAGGAACCCCANCNGAGTTCACCGTGTGCT .
GGTGTTTGTGTGCACATGATCTTCCACAATTGAAATGCTTGCACGTATGTGTATAAATAGAAA
ATGTCGAAATGTGATGTCTCTGTGAGTGTGTGCTTCTGATGCGGCAGTGTGCATGTGTGAGC
TTGTTCTCTGGCTCATTTGCATATCTACGTCTCATCACGTTGCCAAGACAACCTCATCTGTTC
ATCTGGGAGGGCAGGAAATAAAGCGATGGTGCAAACACAGTGAAAGAGAGACATGCGCAAC
ACACACACACACACACACACAGACACATAAATACAGACACACACACAAATGCATGCATACAG
GTTCATTTAATAACAGCGCTTACAAATGAATTATTTCCATTGGTAGAGATTTAATAAGTTACTT
GGTTTTCACGGACCTCAGAGATAAATTGG

5270= ATCTGGGAGGGCAGGAAATA
527L= CTCTGAGGTCCGTGAAAACC

- GM454
TNNNTNTTGNCTTTGAAGCCCTTCCNGGCCCCCTCGAGGTCGACGGTATCGATAAGCTTGA
TATCGAATTCCTGCAGCCCCCACGTGGCTAATCGAAGAACAGTCCTATTTGATATTGGAAAG
AATAGACTGATCTAAAACTGGGACAAACACTAGCACAGAAAAAAATGAGCACCTATACATCA
GTGTGTCAATGGAACAGAGTTTCGACTGCACAAAAACAAAACAACTGAAGCAACAAAGAAAT
AACCAGTGATCACCAGTGTGATCTGCAATAGTGGGCTAACTGACGGAGTAAAGGGGGCGTT
AAAGACAGAAAATGGACACAGCAGCAGCAACAAAACGCTTCTAAAATCAGATCAGAGGTAGA
AGAAAAACCCTTTTACTCTGCTGATGATTACATCAAAGTGATTATGAGAATATGTGAGGAGCA
CATTTGAGACGGTCCTAATCAACCGCGCAGATTAGGACGATAATAGGAAAAACAAGTAAAGA
GGTGCAAAGGGTGAGAGGAAAATTAGAGTTTTGTTAAAGTAATACACACACACACaCACACA
CACACACACACACACACACACACACACGCACACACACACACACACACACACACTTTTCAACC
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ATATGNGATATTGCTGANGAAGCANTAAAAAGAGTGC  659U= AGCTGIGITTCCAE TaldbAS006
- 659L=ACCTGGAAACTCACCTGCAA GwB78

TGGTANNNGHE Iz hbaed T GCT CT T TGGANGCGECCNCGECCENT CTAGAACT AGT G/ 306700112
CCCCAGGACGGACGAGGT GCTGECGAAGT CCTGCCT TAg ACCT GGGCGAGCGAGATATGAGG
ACCAGCGT GCaAAACACCCACCACACACACACACACACACACACACACACACACACACACAC

- AGACAGT CATCACCTCCTGEGGT TAATGAAGCr GAAGTAGCGATGEECTCTGAGATCTGGTGC

CATATGTTAAATTAT TAGGACGGGGGGGACAGT AGGGACAGACAGACGGACAGCAAGAGAA
GTCAGTTGGECTCAAATGACAGAGAT AACCATAAAAAAAAGT GACTAAACAGCAAGAATGATT

- TCCACTGTCCTGAAATCATTTCAGAAACATCTCTCTCTGTATAAAGATTCAGATTTATAGTGCA
TTCTAAC£ACTCTCI£ACI§ACI§AC£AAACAACTAAGIE@69\GTCTACAACTCAMTCAAAAA
T%TWGWWTWMQWWW g
GGCTGCAGBNATTURAGET TRREEAATTOG D G
NMTT@MWWWW@WTA&T@TTCC@G
NGAAAATGT T TCONGCTCATI Tecc CCAAAATNNTANCOGGAGCTTTI NPAAAGNCGGGGEGE

' GOCTAAAGHREIT R RS REEH MABBCENGGTGNGCCNNTGNCCCNTTI NACCT  378U=
GGGGAGCGA? TFEYOAGAGTGCTTAGAATGC  GVB76
CCCGAGGGTGCCGAGCGCTAACACTGCTGACCTCTAGAGGACI;TCACCATGACAGCGTGT
GIGTGTATGTGCATTTGATCTTGTTGT TTGGAGCACAACT GTACACGCGCCTTCACGCAATA
ACTCATCT s 430CCT GGAGAACAGAGT GGTCCTGCTATTTGTGCTCAGAGT CATTATCAT
CACCGTTACCTCCTCTGTGACTGCCCCCTTTAACT CCACACCGCCCAAGAATCTCTCTCTCT
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA

CTGT CCT GGMIET CAGAGCCAAGT CCAAGAGGCAT GGGCT TCATTGGCAGGCAGT GTGAAT
AACAGGAAT TENREMMNTNOTNAGTACRIC ATTEASNOGRCTCERACATTANARSNTARLRS TANKEGGG

576 U=CCCRATAGRRTHANATEARATTETICAQE QRAGTOT ACGNTE P ERTRCA Gg}%%%

, GGNG%N : ey eer ACACA
CGGI h xR AN - GTC
CTGACTCT r TCA
TCTCCAT GAFCTCTC

- ACACACACANATHTSSeYITEr S aed TId CEAOC I8 STANNAIAATE BTOAARCARSCCACTT

CAAAT GAGRERSGEBEERTCSCANCHR U TTITOT TAAGEAKAT GGG ENCTAECOEABBACCGBBgUr e 11

111 18 OnNGIESGNIEEGCAABNIENTRICEAARUIITTBOGEGRCLCTTTATTTAAGGNNGGGAAN
NTTTCCNNNAATTTTTAACCCGCNNGGCNGGCCTTTTAAACNTGGGGGCCCCONNNTNNGG
NTTTTTTTAACCAAAACCGGTTTCNNTTGGAACCTTTGGGGGGAAAAAAAAACCCCCCTTGN
GGNCGGTTTTAACCC

135U= GGTCCAGACACGGTCGTC
135L= ATGGAAGGTCGCCCTAATAAG

GM563
AGGGTGGCTATFAACAAGGCAATCTAAGCT'I'GAAC'ITCAACTAAACACATGCA'I"T'I"!"I'CTGCT
ATACGTGTGTGTGTGTGTGTGTGTGTCGTGTGTCTEGTEGTCTGTCTGTGTGTGTGTGTGTGTGA
GGCTGAAGAGCTTTTTTTTAACCCACATAGCTGCTCTCTTTCAGATCCTGTACTGATTACACG
TCACCATTCTGTGACCTAACACTGATTGCCTTAATCTTGCTTITAACATCAGATTTAACAGTATA
ACCATAGAAAATAGGACTAGGACATAGGACTAACTGTTCAAACCCTTATTﬂTCCCCCTCCTC
CAGCGCTCGGAAGC

563U= GGTGGCTATTAACAAGGCAATC
563L= GGTCACAGAATGGTGACGTG

GM274

NTTCTTCCTNANNGAGCTNCTTNGAAANTTCCCCTCGAGGTITNGGGTATCGATCCGGTTGA
TATCGAATTCCTGCAGCCCAAAAATAGGATTTAGAATagCAAACTTTATAAACTTTCTGTAATA
ATATGTATATTTTTTTAAGTAAAATACACTGTGGCTTCTAATTTGGCACAAATAGAATGTTTGC
TTTGTTGAGAAAGGTCAAACACACAGACACACACACACACACACACACACACACACACACAC
ACACACACACACACACACGTACAAAAGACATTGTGATTTGTGTATCAACTGCAAGGCAACCT
GCTGCTGCCCCCAAATTACTCTGTGGCAGCTGTAAAAAATTTGCCCTGTGAGAGCACTACAC
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135/ 169 GCTTGTTTTTGCAAATAGATTGCAAACAGAGT CTGCT GGGGGGGAT CCACTRAGT 3K AGREC
GGCCGCCACCGOGGT GGAGCT CCAAT TCGCCCT ATAGT GAGT CGTATTACGCGCGCTCACT
GGCCGTCGTWO DAGEAGIST CGT GACT GGGAAAACCCT GGGCGT TACCCAACT TAAT CREETHNZ /00112
GCAGCACATCCCCCT TTCGCCAGCT GGGROGT AAT AGCGAAGAGGCCCGCACCGATCGOCE
TTCCAACAGTTGCGCN 460U=TCTCTGCCTGTGTCTGTTGT  460L= GAGCAAACGCTTTTCTGAATA
GVB31 CTGTGGTGCATTTGTGTTTGGGT GAGT CTGAGGGGTGACT GCTTAAGTAAAATATGGTCCAC
CCTTTCTCTCGAATTTAACGT GCTCCACCT GT GGAATGATGAGGAAAT TTCTCAAATTATTAC
CAAACCTTTTCTGAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGT TAATTTATGAGAAT GTAAAAAAACCCAACCAGGGGGAGCACAAGCCAACAT
GCTCCTGATGCTGATCCCAAACAT GGATAAGAT GOIEHASSST TACAT CAGGAAGGGCATCC
GGCACAAACAB G TEXIABESRCASSTAT COETOAT CACAR ETCEINTT T 6 T COAMAGEAABACTEAGT CAG
631 U= T@mmmmcmmmmmcmmcmc

: GKCGWGWTCAGCCATAGAACTGCA
- OGS TICTAGRITATCATTTTGCCCTTGCCTGA

OCT COCA A A A AR T A AT RS TSI GAANDEN GGG GGEGATCCACTT
GNGGCCATTHAE AN oG ‘A NS 2l ! ZCCCTNNAGGGGAGTTCGT
ACACTCAC [ RGNCTCTC A

ACACACA A A 1 TTATTCACACACACT CAC

:( I CATGAAAGGAAGTCTCTC

| 9y :

AGTAAATTTAGATAAAAAACGM T IGAGC,I TTGAGTTTGTGGTAAAAAGA
GAAACT CTGAGGAT GT GCAGAGACCCAGT GAGCTGAAGGCTCGNATGAENC
GNGAT GT GBEBENGOGACNCCGT CACCCT GTAAGGGEECTGGAGGAATTC

Figure AGGGAGGCGTCCGTGTAAGTGGGCTGCAGGAATI'CGATATCAAGCTTATCGATACC
GTCGACCTCGAGGGGGGGCCCGETACCCAGCTTTTGGTTCCTTTAGTGAGGGGTTAATTGC
CCGCTTGGCGGTAATCATTGGCATAGCTGGTTTCCTGEGGNNAAATGGTANTCCGGTNANN
AATTCCCCACAAAANN

117U= GTCCCTCACATGAAAGCAGAA
117L= CCTCCCTCCGCTTACCAC

GM632
CAAGCAGCTACTCATGTGAGACCACACTGACTCAATGGTTGCTTATGTCTTCTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTCTGTCTGTGTGTGTGTGTCTGTTGAAAGTCTCCCACACACT
CCCTTGTCTTTGCATAGACCAGAGGTTCCCARAGTGTGG

632U= GCAGCTACTCATGTGAGACC
632L= TGGGAACCTCTGGTCTATGC

GM294
TNNNNTTTTTGACTANGTNATTGCNCTTTGAANGCGGCCNCGGCCGCTCTAGAACTAGTGGA
TCCCCCATCGCGTCAGCAGGACAGGCAGCCATTTCTGGAGCTCGTCCTATCTTTAGAACAG
AAACTGTGCTGATAACAGAGCTTCCACAGCAGCTAAATACACAGCTTATCCCACAACACACA
CACACACACACACACACACACACACACTAGTGTTACATGTGTAGGCTGTTTTTTCCCCACAT
GCAAATAGCGGGCTGGTTTCGGGAGGCGATTCACTITCAACATCATTTAGCTGCCTGACTGA
CCAGTGAGGGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGG
GGGCCCGGTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCAT
GGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCC
GGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTEGAGCTAACTCACATTAATTGCGTT
GCGCTCACTGCCCGCTTTCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCC
AACGCGCGGGBAGAGGCGGTTTGCGTATTGGGCGCTNTTTCGCTTNCTNGNTTAATTGACT
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18 COctober 2006 WD 03/060160 PCT/IB03/00112 136/ 169 18 October 2006
597U=ACTTGGGTTTGAGCTTGGAG 597L= CTCTGTAATCCCGCACCATT G\VB38
TTGCTTGTNAGNGGER §oT CGAAGCCCCCCT CGAGGT CGACGGT ATCGATAAGCT TGAP AT /683/00112
AATTCCTGCAGCCCCCT GCTGT GCCCACGT GGAGCCT CAACGCTCATTTCACAACACGGAC
TCAGc GGGGATGCAAAT GTGACGT CGT GCAGCCAAACT TTCATCATGTGACGT TTTCACACC
CGAAAT CTGCTACACACACACACACACACACACACACACACACT CACAGACTCACTCACTCA
CACACACACACACACACACACT CACAGACT CACTCACT CACACACACACACACACACTGCTG
. GCACGCT GCTCGGCT GCGT CGRGEGAGAAGCGECGGACGGACGGEGT CACCCAGCT CGGT
TGGCAGCT CAGCT CCGRGGEGGEGATCCACTAGT TCTAGAGCGGCCGCCACCGUGGTGRAGT
TCCAATTCGCCCTATAGT GAGT CGTATTACGCGCGIIUAE GGCCGTCGTTTTACAACGTCG
TGACT GGCAASACNET EEEGT T ATECABCTE AT CRACT ECINGEACARITCBBATBOGEGAAACNG
GCT GECGTANTAGACASBATCABGGCATACET CASEAAABAUATERBGCABAGRCTCGA
ATGGCGAATGGAAATTGTAAGCGTTAATAT TT GGTAAAATTCGGCGTITAAATI Tf TGGTNAA
AT CAGCT C2RUF BETASACCAATAGCIACAREANT TGGGNAAAAT CCCTTTTTNAATTCAAAGN
AAT T GACCEHEA AL R ARE N T GT TCCAAGT TTTGGAACAAAGAGNTCCCTNTTTA
AGGAACGGNGGCN 338U=TCGTGCAGCCAAACTTTCATC 338L= CGACGCAGCCGAGCAG G\WeS83
TTTNATCCCTTNNAT TGGCCCCNCCCT TNAGGT CGACGGT CTCGATAAGCTTGATATCGAAT
TCCTGCA TTGTGACAAGGAGCCAGAACT CACAGGATCGac ATaGATCGAGCCT
GCTCTGT GCTCCAAGCTTCATTCCCAGCATAT CAATACCCCATGTCACACACACAC
ACACACACARi#§:ACACACACACACACACACACACACACAGACACACACAGAGCACT CTGTCA
CCTGCGACT TCTCCTGGTCCCATCACT CTCCCACCACT CCAGCCCT TGGCTGCAAAGCCTG
CTTATGTTTCATCCTGACACTTAGAGAAAATCCTTGCT TGTCTATAAGCGCATTCAGCACCAC
ACAAAGGGAM&BGGGGGGGATCCACTAGTTCTAGAGCGGCCGOCACCGCGGTGGAGCTC

\&@ﬁﬁ-}' CACGA

ACCG
ACTAAC

Yevs el

CGCA
oA CCNCOATATE R A FGAESRAYSTEANANTNNACACT ONTTNGTT
TNGNATAGAME ACGOGATRRBGERAT BSSEAT CTOOCAGCCT OGTGCAC
AGAAAAACACACATGCCATGT TTCAGTAAATAAGGGACCTCTATCGT CGCA

GMe627
GTGATGGAGATGTTGGTGTTTTGTACGGAGCAGATGTACTCGCCGCTGTCGTTGTGGCTGA
CATCGGACAGCTTGAGGGTCCCGTTGGTCAGAATGGAGATACGAGGATACAGCAGAGGETC
CGACAGCAGAGCACCTGTGTCCTCCCGGTCCCTGCAGGCAACACACACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA

‘GAGCAGAGATATTGATCGTTACATATGCCAATCGGCTCTGTGTCTCCANAATCATTGCAGAC
TTATTCTAACATCAGATTGCAGAATAAGATCCCAGGAACTGGATCAATGGAAGTGTGTATCCT
CGCCGATCGGTGACTTGATAACAGACACAAAGGGATCAATAAATGATGAGAGAGCAGAAAG
AACAGCTGTAATTTCTAAGGGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGC

- ACTGGCCCGTCGTTTTAC

6270=CCGTTGGTCAGAATGGAGAT
627L= CCGATTGGCATATGTAACGA

GM122

TNNT! NTTTI'GACAANTNAN CTCTTGGANACCCNGCCCCCTCTCGAGGTCGACGGTATCGATA
AGCTTGATATCGAATTCCTGCAGCCCCCTCATCCCATTCCTTGCTTTGTGATTICTAAGCCCC
GCCCACAATAGTTTTITACCTGTGTTTAACTATTTTTAGACGTGTGTGTGTCGTGTGTGTETGTG
TGTGTGTGTGTGTGTETGTGTEGTGTCAGATTGTCTCCTTTAGTGTTTCTTAGGTTTGAATTGT
CCAATAATCTCAGCTITTGCTGCCTTTGTGACCTTTTTTIGTITCCTCTCTTCAGCTTIGATGTA
ACAATTTTAGTTAACTGAAAATGATCTGGTTTTCTGATGTGCTTACAAAATAAAAATTAAAAAT
ATACATTACTTAAAACTAAAAGTAGGGAATATCTTTTTTTTAATTAGGTAAAATTTGTCAAAATA
TCCAGCCTGAAGAGACTTTGATGCAAATGTTTATTGGAAAGTGGGATGCCTGCATCACTGTA
AGTCAGGTGGGGGGGATCCACCTAGTTCTAGAGCGGCCGCCACCCGCGGTGGAGCTCCAA
TTCGCCTATAGGNGAGTCGTATTACCCCGCTCACTGGCCCC

Figure 11 EEE




GGTAGACT GAAGGCGCACGCACACCTGCTCATCTAATGAGAGCACTATCA 18 October 2006
CCTGGACTCTCCTGCCTCAATTAGCCTCTGT TCCTCCTTCAGCGAGAAAC
ACACACACALA 0408 aCACACACACACACACACACACACACACAGAAAG PCT/IB03/00112
ACCGAGTCACTCAGGTTTATAGTATACACACAATACACTTCTGICCCCAA  Figure 11 KKK 18
Cct ober 2006 WO 03/060160 PCT/1B03/00112 137/169
GAGGACTTCGCCACTCTACGCTCTCCTGCACAGTGCAGCACTCAGCTCTT
" TAGCAGCATTAAAT CAACAGGGGEGECTGCAGGAATTCGATATCAAGCTTAT
CGATACCGT CGACCT CGAGGEEEEECCCGGTACCCAGCTTTTGITCCCTT
TAGTGAGGGT TAATTGCGCGCTTGECGTAATCATGGTCATAAGCTGGITC
CTGNGTGAAAATTGTTATCCGCTCACAATTNCACACAMIAFACGAGCC  47U= GICGCAGGTAGACTGAAGG
47L=TCTTGGGGACAGAAGIGTATT LG 15 Gvi197
TTTGAT GCAI2FAPCNET BET TGNCGCTCTAGACCTAGT GGATCCCCCCCAT
GGACACCAGRA ARG ACPrCARGABRCABREAEACACATCTACACACACACT GACTCAGCA
- TGAAGT GATACACACACATGAACACATGTGAACTCGTTGACTGAGTGAGAAATGACACACAC
Ag .g"‘i ﬁ‘ TGGTGATTCATTGAGAAGT GATCCACACACAAAATACACATGCAGACGC
TOGT GCAA R G A A CACACAT LT T CCART GAAGAAT CLTTTCLTANCAN
ATGCTTAT (el g’éigfe(jv‘(:ﬁ ; e%‘r": ﬁﬁ.‘z{é’% AN A AL RN O
AGACTCTGE A B AAACAG AT AR ATAALT G TR AT RO A RGPS AT GT AR

TTATGT CORTEREECRASTTESATTRHNCAGPCTRAAMEAGEACIKG CTTCAG
COCGGT ACGCABTTEE TR CETCGAATCOSBTAGA AN A CECTHICACETANIGGAGTG
ATGGT CATSAGCTGTTACSIAT RAGEGACESERGERBARANCCGCT TCACAAT TTCCACACAA
CATACNGAGCCCGGAAGCATTTAAAAGGTGTAAAA  197U= CTCGTGCAATGAAGAGTAATG 197L=
GCGTTCTGFe s O GREACIRAGARAAATAGAA :
ATCTGGACPHACASACA PAPP ER NN REAKTEAAAT CAACT TTCTTCCTCATTCTGATGCAAC
TCTCAGTTTGAAGT TCAGCATGT TGTCTGGATCTTGTCTAGAT GACTACGGAAAGT GTGAAA
AGTATAC& GTGTCTGGTGATGAT 1 TGCACACACACACACACACACAQACACACAC
ACACACA CACACACACACACACACACACACACACACACACACACACACACACAAGT
GATCAGT GSAGETAACAACATACRAGOGGARCAAA 538U= CAGCATGTTGTCTGGATCTTG  538L=

TTTGI TG SSFKARGTEGATre M TG
ACTGACACACAAAAAAAAGCCAACGGT CTGAATTGAGATGAAAATACT GCT GT GGAGGGAG

- GM602
ATCTGTTGTCTGTGACATCCATTTTGCAATGTGGCGCCAGCCAAAATGCTAAACTGTTTCCTA
ATAATTCTTATCCTGACACTGATTTCTTTTTTTAAATATTGCTTAATAATATAAAAAAAATACAC
CCACACACACACACACACACACACACACTGTCCTCAGCACATATGTTATCTGACATGGACTG
CTGTCCCGGCATGGGACAGCAGTCTAGTTAATAAGTATAAACCCCATCCATCCAACAAACAT

- AATTCAGATCCCATGATGTATTTATTACACACAGCCATAGACCTTTCCCCTGAATTATTTCCA
CCAGTCACTGAATTAAAGATCATATAGGCATGAGGA

602U= TGTCTGTGACATCCATTTTGC
602L= GGACAGCAGTCCATGTCAGA

GM596 :
CCCATTAATAGCTCTTTGTGTATTGGTGTGTACTTGTATGTTGTGCATGTGTTTGCGTGTGCA
TGCATGTGGGTTCTGACATGGATTGGAGCAGCTAATCACACCATTAATCACAGCGCAGGAC
CAAAGTGACACTTTTCGTCTCCCCACACCTCCAGTGTTTTTCCTTTTAATGCTCACTGTAATG
-GGAACACACACACACACACACACACACACACACACACACCTACATAAGACTTGTACCAGAGC
AAGTGCCTTAGACTGCAGGCTTATTITICTTGAGTTGG ‘

596U=TTCTGACATGGATTGGAGCA
-596L= AGCCTGCAGTCTAAGGCACT

GMi25 : .
NTNTTGNTCCTNNNGANNNNTTTGGNATNCCNGCCCCCTTTCGAGGTCCGACGGTATCGATA
AGCTTGATATCGAATTCCTGCAGCCCCCNGCAGACAGCAGCAGCTGGAGTGGGACGACTCC
ACCCTCACCTACTAAACACACACAAGACACCCAAACAAGAGCTCCCGACACACACATCAGAA
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CGACGCTNAAAATACCAGGCAGGEECT GCAAT TAGT GGT GT GT GCGCGGAGCAGCT CCTiE D ctober 2006
GGTTCAGAGCACTAAGT GTCTCTAATTACTGCTGCAGAGAGT GTGTGTGTGTGTGTGTGTGT
GTGTATGCTwa A @CACGCCCAACCCAT GAGGGGT GT CCTCTGCTGAGT AT CT CRPETTB03/60112
AACATCCTCTGTGIGTGTGTGAGTGTGITGIGTA Figure 11.LLL 'ZlI 18 Cctober 2006 WO
~03/060160 PCT/1B03/00112 138/169 531 U= AAAGCCAACGGICTGAATTG 531 L=
AGCAGAGGACACCCCTCAT Gwe11
ATNTTGTAACATGAAAAGAT TTANAANGAACTNCCCCGCGTACT TGEGNA
AAAACCCCCAGGEEGATCCCCCCNGGAGT CAGT TACTGCACAGTITTTTTGG
- CAAGT TGAGAGGCTACTGI TAAACCTAACCACACACACACACACACACAC
ACACACACGCACACGCACACACACACACACACACAJACAGRCACACACAA

T AAGAGCA GCICARTEA AT TRORTAGSA CACOR ACACAGACACACACACAC
AT COCAA AT T AT A A TCOT T ARTTICAT@ACTAGGAGCCATGATGTAA
ACOGTTT BANE G ATAAAGTCCCTTGAGCGT
ToGATA R vele AT TATAGAATTCAGCATITC
T AT el ARRTR GG LT EAGE T RAC KT TCAAGTTATTCACAAAATGA

NS i TGTAATAGCCAGAAACCG
CTGIGT cre CCGGT

AGCATAAAGTGT AAAGCCT GEGEGTGCCTAATGAGT GAGCTAACT CA

AATTGCCGT g6l ACACTASEINTTTACARA CCGGAAACCTGECGNGCC  AGCTGCATTAANA 211 U=
GCAAGT TGAGBIGIGIREATINT TATBITIGTAOACAACCCACAACCTTAGTT  Gw12

AGGGTNNTNANNT TATNTTNTANTTGNNNTNNAATNTGATGCCNCCCCCTTTCGAGGTCGAC
GGTATCGATAAGCT TGATATCGAAT TCCTGCAGCCCCCGaCATTGT CGGT GGACAT TAACGC

CACAct GT AGTGACCTTGAATTAATTTACAGCACGAT GCTGCT GAGCCAAGACCTCAT
TCACACA CACA
TTTCCTT AR ;*LTTCGT
TCCAATA ; 1 A CAG
TGTGATAA 'E » 7 GOTT

CTTTTGI GEETAGAAEFEEH O6! bbh@féﬁmﬁrmmmiﬂﬂém%

CCT CAWEW@GMMETTWQWW&WT&EHAﬁ

412L= G'I'CFG@TTW’@Q‘CATTTCT GI\/B48 ’

520U= CGTGACTCATTAGGCATTCG
520L= TTTTGCTCCCCTTTCTCCAT

GM363
GACTTTGATTGCCTTTGACCGCGGCNGCGGCCGNTCTAGAACTAGTGGATCCCCCACAAGAGA
GGAGTCCAGTGGGCGTGGCTGAGCTGGTITGCTCTGTGGTGGAGATGAACCTTCATGACAAAG
CATGCCAGTCCCAGTCATCCTCCACAGCTGGGAGCGCTTCCCTGGCTCCTGCACAATAATCCA
TGTATACAGAATGATTATACTITITTATCATTTTCCTTTCTTITTTITTCCCCTCTCTCTCTCTCTCT
CACACACACACACACACACACACACACACACACACACACACACACACACACAGAGGAAAAG
ATAATGGCAACAGGTTTTCTGATCAGCCTGACACATGCCCAAAAAACCTTTITIGTTTICAAAA
TAAAACTTGAGTTGATGGCAAGTTTTGCTGCTGGGTTGCTACTTTCATCTGCACACAGATGAA
TGCGTTAACAAAATTCCAGGTAGTATTCAAAGTGTGGTATTAGCAAATTGACCATTTITGGGC
TGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCGGTACCCAGCT
TTTGGTCCTTTAGTGAGGGTTAATTGCGCCCTTGGCCGTAATCATGGGCATAGCTGGTINCTIGN
GTGAAATTGNTATTCCGTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGGGGTAAA
GCCTGGGGTGGCTAAAGAGGGGGCTTACCT. AACATAA'I‘TTGCGGTGGCGCT’INATGGGCCGG
TTTNCAGTCGGGAAACCTGNCGNGGCC

363U= CCAGTCCCAGTCATCCT
363L= AGAAAACCTGTTGCCATTATC

GMl1
TNNAGANCCTCTTNGNAAANCCCGNGGTGTTTNGGCGATCTACNCCTAGTGGATCCCCCAA
AAATCTAGGGCACCCCATTTNACACTCTGTGCTTTTATCAAGTGCATAANGGGATAAACAACA
ACAGCAAGTTTGCCAACTCTCCATTAAAGTTGTGATTITAGTGTGCTTTTGGGTTTGCTCTCT
CTCTCTCTICTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACACACACACACAC

Figure 11 GGG




TTGATCCCT TGCT COCGGGT GERCGGECCGCT CTAGAACT AGT GGAT CCCCCCCCACCT 8@z tober 2006
TCAGCT TAGCCCGGOGCACT GCTTTTAGCACACGGCATTTNCACGT GCATGT CCCTGCCAC

ATACCAT GGRE 16046260 CAACACACCAGCGCACACACACACT CTACAT GGCAGT GTR&F T503/00112
ACTGAGATGTATATATACAT TCACAGGACT GATTACAGCCGCTAAGAAGT GTATCTCAAACT G
TAAATAATTCAACATAGACAAGCAGCT TGGCTCTGACCTCACACT TGACTCAGCAGAAACAC
ACACACACACACACACACAAGCAAACT GTAGGT TCAGCTAATGGATGT TTACAACTGT TCATT
TGTGGATTAGCTGCTTGTGCATGCAGCATTTTCGT CT GCAAGAAGGAGAAAAGT GGGCTGC
AGGAATTCGATAT CAAAGCT TAT CGATACCGT CGANCTNGAAAGGGGGEGEGECCCGEGTANCC
CAGNTTTTTGGTNCCCT TTAAGNGAGGGGT TNAATTNCCCOGCT TTGGCCGTNATTCAATGG
GNCANTAGGCTTGGT TTCCCTGGGGNGGNAAG Fi ;eaypsgll MVM 18 Cct ober 2006 WO
03/ 0601 6AcKEAE ACAININELEACALABALPET AGRAAT CRCACEATECTATACACATIISSISTTTT
TGTCGGTA@GWAAGEA@RWA@@GTGACWATCCTGCCACTTGTAGAGCTGTGAAAGTGGCTGAA
TNNI\ITTI\ITNKG?KCF ) '

GTTTGTCARGBCAROARA!

mmmm@ﬁ&@ﬁ%ﬁﬂ@i@@@&ﬂ@%@%@@%@@%@@f%mﬁAmm
TGTGATCTAAT &t CACTCTCTGTCCCAGOGGT GTAGT GTGTAGT
| m@%@% AL T ERAGH COGOGGT GGAGCTCCAATTOGCC

CTATAGT GGCOGTCGT| TTACAACGT OGT GACT GGGAAA

ACCCTGECGT TACCCAACT TAATCGCCTTGCAGCACATCCCCCT TTCGCCAGCT GECGTAAT
AGCGAAGAGGCCCGCACCGAT CGCCCT TCCCAACAGT TGCGCAGCCT GAATGECGAAT GG

AAATTGTAAGOAT TAATATTTTGT TAAAATTCGCGT TAAATTTI TGGTAAATCAC
20U=TAAAGCCACATTTATCTGCTC 20L=CTACACCCCTGGEGACA Gwb67
TCTAAATGCTCTAACTGATCTGTACACAAGAGTACGT TAATGTACACACACACACACACACAC
ACACACACEMIGBT ACAGGGCAACAAT TTGCATAGCAGT CAAATGT GAGCGCACACCGAGAC

567U=AAY g¥ec A i
GNNNNTT " :

‘ §{e! AL ACACAC
CTAGT NSNS TGTGTG
AGATAATCG TAPFETTAG AGGA

GCATTCAGCTCCAGTAGCTTTGGTTCCGGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCA
CCGGCGGTGGAGCTCCAATTCGCCCTATAGTGAGGTCGTATTACGCGCGCTCNTGGGNCC
GTCGTI"I'ACAACCGTCGTGACTGGGAAAACCCTGGGCG"ITACCCAACTTAATCGCC‘ITGCAC
ACN

 163U= TATAGAGGGGTGAGGGGAGAT
163L= AGAATACAAGCGCCACACAT

GM384
GACGTGATI'TCCATACAAATTACTGTTGTCATGGTAACTGGTTGAAAGAGGTCATTACCTAG
GTGATATTGGTGACAAATGATGAAAGGCTGGCACTCGGACCAAGTGCTCTTCAACAAAGGAC
AAGTGGCTTTCACAGAGGTGTGTGTGTETCTGTCTCTGTCTGTGTTACACATCGCAGAGAGT
GTCAATCAGCTAGACAGGAGCATGCACAGCCACAAGCAAGTAATCTGCTGTAGACTTCCATC
ATAGGCGAGTTTAGGCGAGTGCTCAAGCGCCTCTAAATTTCATCACAGCACCTCTAAAAACA
ACTGTAGTGATGGTAATAATGATGATGTATTTCAGTATTATCTTCTGATATTGTCCTCTAATGT
TCTATTTTGGAGGATGAAAACTGCCCAGTGTTGTTGATGTGGTGATCTIGCAGTGCGC

384U= AAAGGCTGGCACTGGA
384L= CTAAACTCGCCTATGATGGAA

GM659
GCTGTCCAGCTGTGTTTCCCTTGTGAGATI‘AATTGCCGAGATAGTGTGTGTG‘I“I'TI'GCCTGT
GTGTEGTGTGTCTETGTGTGTGTTITGCCTGTGTGTGTCTGTCTGTGTCGTGTGTGTGTGTGTG
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. CTGCTGGCAGCT GACAGAGATACACAGCAT GCACAAAT AGAAAGT ACGAGAAAGAT GAGABtober 2006
TACGCTGAGGTCACACAAACACGCGCGCTCGCACACTGCTCATGCAAATGCACACGCATTC
/XT“FC)\CXBCIKE?}EE&BGZiEB\CXJA(TCTTCE:EI:TCTTCI:TCE:A«BCI:TCTTCTTCETAV\C}:(TTC}EIVFﬁiifﬁﬁgh3400112
CTGTTGCTTATAATATCATACCTGCTGAGTAAT AT GCACACGCACACACACACACGCAT GCA
ATGGACACACACACTTACATATGCTCAAACAGCAGTGAAAAAGTTGTAAGTAGTTTGACAGA

- AAAAGAT CAGGAATATGAAAAACGCCACGCCACACACACACTNACACACACACACACACACACA
CACACACACT TACACACACACACACGCACACACACACTTACACACACACACACACACACACA
CACACACACACACACACACACACACACNACGTGTTCTTGATCCT 437 U=AGCCCCTTAATGAGATCAAAG
437L= CCTCTCTGTAAGCCTGGATG Figure 11 NNN 18 October 2006 WO 03/ 060160
PCT/ 1 B0O3/ 00112 140/ 169 GW34 134/169

TTNGAT CoH G EAACFe PN ST SHENATSEE CNEGAT A ST ACACAETCHAETTOTG TANG
TGCAGCCGA RGN EAT ArAICTEANSEEACARNEEAQNGEIGT ACCaTCACTCTCTGT TTCCC
TTAATCTGAAACGT TATTTGCATCTTTCCTCAAGGGATGACTCGGTCGTGTCTCCCTCTGCTT

CAGT GAGPhGABATE I BTG TR BIAFAST GTGTGTGCGTGCCGTGITGTGTGTGTGTGC

- ATTTCT GBRYIGTETTIEABECTCACETETAY AATTACCGTCTCTT CTCTGCACCATTGCTA
AACTTCCTCCACAGGT TCCTGCT GGTGTCTGAGT GT GT GGGCAACAT GCCAATGACAGTCTT
TTCATTTCACAGAATAGGGT GGCATGGTAGT GCAGT GGTTACCCCTGTCTCCTCACAGCAAG

" TCGGTCC TTGAATCCT GGACGGCGCATC TCTGCGTGGACTTTGCTCCGGEGTTCTTNC

[ 1 /%
. TGCAGT -mwl‘ CAGHTA AL e TR ACPARSEEATCCC
AT AGCCCCNGR Hao il bk & OB SEFLEcEAPTIATGAGG
CTAACAAT A 'iﬂﬁﬁﬁémmﬁﬂmﬂﬁxach U CAT KT AT KEATAICANCRAT CAC
234L= Am}{éﬂﬁbrmwAAmAAGcmAAGmeCGATGGGCTCTGAGATCTGGTGC
CCCAGWTcamammmckammammGGEEGnnGmmGm@mGIKGGGxBKGMENQBQGGAEAGﬂSAmlGAAG

CTGATTTACTACTCTCESHSTE ﬁ'"-- FATSTGAATAKS Bt
AJACATCﬂN@Q@Myyﬁiﬁﬂ%ﬁ$-@é@ﬁ#@éA@ﬁ%M#ﬁﬁé? :W:-A,?“‘ AAATCAAAAA

) £ o 5]
TGTGITGr ﬂ_;,- 7 B / . ._ d
AAGGTCT ‘ jf ﬁa".’ Ikl Aol ed =
CCAGCAT. &&%@EATTGGNGGTGNGCCNNTGNCCCNTTTNACCT

378U= GGGGAGCGAGATATGAGGA
378L~= CTGCCAGAGTGCTTAGAATGC

GM576
CCCCAGGGTGCCGAGCGCTAACACTGCTGACCTCTAGAGCAGGTCACCATGACAGCGTGT
GTGTGTATGTGCATTTGATCTTGTTGTTTGGAGCACAACTGTACACGCGCCTTCACGCAATA
ACTCATCTGCCTGCCCTGGAGAACAGAGTGGTCCTGCTATTTCTGCTCAGAGTCATTATCAT
CACCGTTACCTCCTCTGTGACTGCCCCCTTTAACTCCACACCGCCCAAGAATCTCTCTCTCT
CACACACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
CTGTCCTGCAGGTCAGAGCCAAGTCCAAGAGGCATGGGCTTCATTGGCAGGCAGTGTGAAT
AACAGGAATTGCAGGGAATACTAAGTCCAAAACGGGCTGCACTTITACACTATTGATAGAAC

ATGGG

576U=CCCTGGAGAACAGAGTGGTC
576L= CTTGGACTTGGCTCTGACCT

GM460

GGNGNTNGGTTNNNTTGTGTTNNGATAGTGATCTNTTGGAACCCCCCCCCTTCGAGGTCGA
CGGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCCCAaTCCATGACTGACAGTGACAGA
CTGACTCTGTCTTCTCTGCCTGTEGTCTGTTIGTTTTTGTCCTCTGCAACAGGACAAACTCTCTC
TCTCCATCACACACACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACACACACGCACAATTCTGCCACTCATGTCTCACAACTTCAAAAGAAG
CAAATGAGACAACAAATTATTCAGAAAAGCGTTTGCTCTGGTGATAATTTTCTATCAAACCAG

Figure 11 11




5021= Gw15 18 October 2006
CCCAAGGACAAATAAATATATCCCGTGTATTTAGT TATTTATAGACACGCGT GOGT GTGOGT
GTGTTCTUMM%HMGAGAGATTA@&TCTCGGAAAACTGGGACGCGGFMMM12

 GOGAGTGCCT GT GGAGAT GTACAAAAGAGGAGAAGAGCCACACACACACACACACACACA
-ACACTCACAGGAATAATTAATCAATATTGTTTCCATTAGCAAGCCGGAGAAGGAAGACACTG
CACCATAAT TAGGAGACACT GCAGAGCT GCAACCT CCTCTCATCAAGCAGTAAAT CAAGATG
TACACACACACACT CACACACACACACACACTGCAGGC GCATGACC
TCTCTTCATGACAGATTCTAAAT GACCACAAAT GACT CAGGAATGGACGT TTTGTTATGT CAT
CAAAGGCAAAAAAAGACACT AAGGGTAGGGCAGGEG 515U= CGAGTGOCTGTGGAGATGTA  515L=
CTGTCATGAAGAGAGGTCATGC Figure 11 OO[B5/169 -- ------------ 18 Cct ober 2006
WO 03/ 060360r T TEORAATNE TGCAAACAOACTREST GGGGGGGATCCACTAGTTCTAGAGE
TTTGANAT TN ECCARCH CBGIEGEGCTT ORNICRICIATAE TESETORTETEGETLETGCTCACT
CGAATTCCTRERCB TR UONTAGPALKTCS WWWGBWWMGGCCW
CCTGT CT CARMHeAAEIEREATACRERABRE T RBRCALATAR ARG CHETH
ACACACTM@@@@BCCAGTCATGTTTTATTGAAGTCTCU [TATTTGTTTGCT

TGGATCAGCGACTTTTAGGTAI [TTGTTTTTTTACTTAGTCATTTTTATTACTTTT TTTTTTIT
TITTITT Lo AATGGCTGGECATGECACATGATGATGACTGC
ATTGCGT TA TGAAGCCCAGAGAGCGACACACCCATCCA

AACATCTGCTGCT TGECAGGGCT CCAGCAGGEGGGGAT CCACTAGT TCTAGAGCGGECCGL
AACCGGNGGT GGAGCT CCCATTCGCCTATAAGGGNGT CNNTTTANCCGCGCT TACTGGEECC
CGTNNGTT'GM&AACG\WGVCCISACTNC{SGAMACCCTTCH{;GTTACCCAACTTMTTGV
CCTTTGNAAGGARST BOATTTS ] INBGCEITTNENINCIFRABTABAETSTCETGIAT CCACC
358L= MpmmmemTGqngcmccmmGAATGATGAGGAAATITCTCAAATTATTAC
Wﬁﬁﬂfﬁ@ﬁﬁt@i&%@ﬁi@@ﬂ@ﬁ&mm

CAT
ANCTAR

631 .= CATGTTTGGGATCAGCATCA

GM212
TNATNTTNAACANGAAAAGCNNAAAANGACTNCCCNCGAACTGNGGAAAA
CCCCCAGGGGATCCCCCCCNGNGAGTGATGGCGTCCCCTTTTNCCACTT
CCTCCCACAGCATCCTGGGGGNTCCTCCCTCCCTGCTGGNGCCCCCCACG
GNGGCCATCACTCTCCTCCACGCTGAGGTCACACACCTCTGATCCCACTC
ACACTCACGCAGATTCACACACAGNCTCTCACACACACACACACACACAC
ACACACACACACACACACACACACACACACTTTTATTCACACACACTCAC
TCACACACACTCCTATTCACACACACACTGGTCATGAAAGGAAGTCTCTC
AGTAAATTTAGATAAAAAACGATTTCGAGCTTTGAGTTTGTGGTAAAAAGA
GAAACTCTGAGGATGTGCAGAGACCCAGTGAGCTGAAGGCTCGNATGGNC
GNGATGTCGCGGNGCGACNCCGTCACCCTEGTAAGGGGGCTGCAGGAATTC
GATATCAAGCTTATCGATACCGNCGACCTCNAGGGGGGGCCCGGNACCCA
GCTTTNGGTCCCTTTANTGAGGGGNAATNGCGCGCTTGGCGNAANCATGG
CATAGCTGNN

212U= CATCCTTCATCATCCTCCCTC
212L.= CCTTCAGCTCACTGGGTCTC

GMS597
CCCCACTTGGGTTTGAGCTTGGAGTAGTGCACACACACCACACACACACACACACACACAC
ACACACAGACACACACACAGTCAGCTGAATGCACTTTATCTTT ICTGATCAATGGTGCGGGA
TTACAGAGG

Figure 11 JXJ




ATTCCT GCAGCCCACAACGT TGGTGTAACT CCAACACACACT AACCT TTGAAACAACAG@AAober 2006
ACCAATTAGACTTCTCCACTGTCTTGAACATGT TACCTAGCAACATTGTATCCCTGCAGT GAC
NGTGCTTAW@B’M(GTGTGTGTGTGTGTGTGTGTGTGTGTTGATTTTGTGCTGC?é(ﬁﬁ;osmo112
GGAATCTCCAT GGAAACAACAACAGGCAGACACAACAGCACAGCT TGACTCACCTGAAAA

| CATCTGTCCTACAGATAAAACACAGGCGAACGAACCGAGTCTTTGTTTGTGGCTCGTAGTGT
CTAAATAGGACCT TTAGCCAATAAGAT CCGAGAAAAAT CCAAAGACGGAT TACATNCTAAAT
GTTAATCACAACT CATGGGATGT GTGTAGACAACT CTAACACACTTCCTGNCACACCTGTTTT

ANTGGCAACT TAATTAANAATNGGAAGNNT TGCATTNAATATNGGACCATNATI TTGGGGEG

GATCCCNCT TNNT TTNTTANAAGCNGGCCCNGCNNT CNTNNGGGGGGEGGAGCCT CCNAAAT
TNGGCCCTTTTATAGNNGGAATTi TCGCTATTI TNEMBIIGNNGANNTTANATGGGGCTCCC  TTNCC 193U
ACCTAGCAACATTGTATCCCT  193L=TCGCCTGTGITI TATCTGTAG G\VB76

GCAAT CCTIIPEACTREEOTITGAYCTIAGAT ACCCGAGTGACTC

CCT GCAGGERTER BHEH M IASSREAGEATT CACGGCGATGAAGTCTCCG . Figure 11 PPP 18

Cct ober 2006 WO 03/ 060160 PCT/|B03/00112 142/ 169

TAGAACT CCTGCAGACACACACACACACACACACACACACACACACACAC

A CACACAGACAGTAAGCTATACTTCTGCTATTTf GGIT

TTGAT AT BREIEE AT PSS A AR SE 0 SO S A A AR AT CGATAAGCTTGATATCG

AGAGT GATAZT @W@@é GACCAORCARAGETCATTTCACAACACGGAC

_ UAT@ATWW@ET@K@@E@T@G&G@MWT@MG@EW@G 676U=
GATT CACEENTCASGTET ACBZACACACACHEXINIAMBCATASETACTCGMDAGACTCACTCACTCA

NNNNmNmmmmmmmmwmm@mmACTGCTG

EROOCMATAG A
TATAG\I%@'@W@'@WTCACTCBCCG\ICG\ITH ACAACGNCGNGACT GGGAAA
ACCCTGGCGNTACCCAACT TAATCGCCT TGCAGCACATCCCCCT T CGCCAGCTGGCGNAA
TAGCGAANBBBCTGTGCAGCCAAACTTTCATC

338L~ CGACGCAGCCGAGCAG

GM283
TTTNATCCCTI'NNATFGGCCCCNGCCTTNAGGTCGACGGTCTCGATAAGCTTGATATCGAAT
TCCTGCAGCCCCCGGATTGTCACAAGGAGCCAGAACTCACAGGATCGacATaGATCCAGCCT
GCTCTGTCCATCTGCTCCAAGCTTCATTCCCAGCATATCAATACCCCATGTCACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACAGAGCACTCTGTCA
CCTGCGACTTCTCCTGGTCCCATCACTCTCCCACCACTCCAGCCCTTGGCTGCAAAGCCTG
CTTATGTTTCATCCTGACACTTAGAGAAAATCCTTGCTTGTCTATAAGCGCATTCAGCACCAC
ACAAAGGGAACGGGGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTC
CAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTNACTGGCCGTNNGTTTACAACCGTNGT
GACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATNCCCCCTTITCGCC
AGCTTGGCNTAAATAANCCGAAAGAGGCCNGCAACCNGATCGGCCCNTTNCCAAACAGTTG
CGCANCCCTGAATGGCGAATNGGAAATTGNTAGGNGTT

283U= ATTGTGACAAGGAGCCAGAAC
283L= AAGTCGCAGGTGACAGAGTG

GM47
GGAGGNGGNTNTTNGTTCAAGGAGGGAATTANANTNNACACTCNTTNGTT
TNGNATAGANCTAGTGGATCCCCCGCTCGGCATCTCCCAGCCTCGTGCAC
AGAAAAACACACATGCATGTTTCAGTAAATAAGGGACCTCTATCGTCGCA
GGTAGACTGAAGGCGCACGCACACCTGCTCATCTAATGAGAGCACTATCA
CCTGGACTCTCCTGCCTCAATTAGCCTCTGTTCCTCCTTCAGCGAGAAAC
ACACACACACACACACACACACACACACACACACACACACACACAGAAAG
ACCGAGTCACTCAGGTTTATAGTATACACACAATACACTTCTGTCCCCAA

Figure 11 KKK




94U=TTGGGAAAGATGTTTTGAT 94L= GAAATATGCGTTTGAGTATGA LG 16 3@dR65%r 2006
TTNTNTTTNTNTCNNGTAGNTTCTCACNCGAT TGGCCONTCCTTTTTGGGT TAAGGTANCCNA
TAAGCT TGARSTIBBAATE CCTGCAGCCCAAAT CTTACNNT GAGAT CATCCCAT AAAAREEB /00112
TCTNTCTCTCTCTCTCTCTCCCTCTCTCTCTGTCACACACACACACACACACACACACACACA
CACACACACACACACAAGAT CCAATAGT TGGGT TGCAGT CACGTGGT TCTGATGACGTGCG
GAGGCAGCGCGATTTTTGAGT GGAGGGCGGAAGT AAACAT GGAGGACACT GTGGAGAGTC
AGGAGAGCAGCTATTGTGCAACT Tf AGACCCCGTTTCTCGGGAGAGATATAAACAGATAGTT
AAAAAATATATCGGACGT GATCCGTATTCTTTGAAAAT GT CCGAATACACCACAGCAGTAAAG
GATTGCCTACTAT CGAGGCT GTGGAT GGGGGAT CCACTAGT TCTAGAGCGGCCGCCACCG

OOGT GGAGCT CCAATTCGCOCT ATAGT GAGT OGT ATIBAUIBIGOGCT CACT GBOCCGT CGT T
TTACAACGRXGEANITCCGEASAC TG TCIONGT AL
CAAT GAGA TS PBCCAT FANY CAATASGTREROTGENATH
TTNTATNT REATACEATECARRKICACEE CHAETGGATC
CCCCACCAGHRERA @W@@Wﬁm@%wwm

GGCTGCT TECRNRIGAARBEIR AT EPEFT AP BN S AP NCTETGTGTTT  Figure 11

QX 18 D&t 160 PCT/1B03/00112 143/ 169
GTGTTTGT GHIK AN CAAGACACAACAAAAAAGAATAGGAGATA
GTCTGTT CA GGCATCACACTGGGTGTGTGCGTTTGTG

AGGTTCTGCATATTTTGAGCACTTTTTGAGCAAGATTTAATTAAATTAAATTAAATTTAATTCAA

. TTTTATTTATATAGCGCOCAAAT CCCAACAACAGT CACTTCAAGGCGOGT TATATTGTAAGGTA

GACCCTACAGTAATACATACNAAGAAANACCCAACNATCATATGACCCTGAGCNGGCACTTT
GGTTGACAGMISNAAGGAAAAACT CTCCTTCAACANGAAA 134U= ATAAGGTCGGGTCACCAT
134L= Aeom@mmwmmmsGTGerrreNCGCTCTAGACCTAGTGGAchcccc;CA'r
TTGTNNNNCCRCATRASRACAGH BB, AGTCAGCA
WATTWK@W@A@A@A@T&MWT@G&MW%@C
ATGAA [SACARARAACAT A ATE
ACACACA
TAATAA
ACTATATA
GCCTCCCG@E@@@?A' : :
ATGGTCATAAGCTGTTTCCCTTGGGTGAAAATTGGTTATTNCCGCTTCACAATTTCCAGAGAA
CATACNGAGCCCGGAAGCATTTAAAAGGTGTAAAA

1 ACACACA

P

197U= CTCGTGCAATGAAGAGTAATG
197L= GCGTTCTGTGTAATCAATGG

GM>538
ATCTGGACCAACAACCATATTCAAAGTCAATGAAATCAACTTTCTTCCTCATTCTGATGCAAC
TCTCAGTTITGAAGTTCAGCATGTIGTCTGCATCTTGTCTAGATGACTACGGAAAGTGTGAAA
AGTATACCTAATAAAGTGTCTGGTGATGATTTGCACACACACACACACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAAGT
GATCAGTGGACCTAAGAACAGACCACAGCAACAAA

538U= CAGCATGTTGTCTGGATCTIG
538L=TTTGTTGCTGTGGTCTGTTCTT

GMS531
ACTGACACACAAAAAAAAGCCAACGGTCTGAATFGAGATGAAAATACTGCTGTGGAGGGAG
CGACGCTNAAAATACCAGGCAGGGCTGCAATTAGTGGTGTGTGCGCGGAGCAGCTGCTGC
GGTTCAGAGCACTAAGTGTCTCTAATTACTGCTGCAGAGAGTGTGTGTGTGTGTGTGTGTGT
GTGTATGCTGATATGTGCACGCCCAACCCATGAGGGGTGTCCTCTGCTGAGTATCTCTATIT -
AACATGCTCTGTGTGTGTGTGAGTGTGTGTGTA

Figure 11.LLL




GCCCGGTACCCAGCTTTTGITCCCTTTAGT GAGGGT TAATTGCGCGCT TGECGT AAT GA TS Smlier 2006
ATAGCTGGTTNCTGT GTGAAATTGTTATCCGCTCACAATTTCACACAACATACGAGCCGGAAG
CATAAAGT GFea8addadi3CEGT GECCTAATGAGT GAGCT TACTACAT TAAT TGECGT#EL 0300112
CACTGGCCGCTI TTCANGTCGGGGAAACTThNTCGTNNCNANGT TGCANTTATTGAATTCGGC
CAACNCCCCGGEGANAGGECCGGTTTCCGITTTGEECECTFTTTCCGCTTCTTGGT TAATTGACTT
GCTTGCGCTTGENNCCT TNCGGT TGGGEGECGANCNGGT ATNAAGCT TANT TNAANGGCGGNAA
TACCGGGTTNTCACANAAT 221U= TACAGAAGICGAGGCCGAGATG 2211= GIGGTGGCGATTGIGICAT
GVIL83 GGGTNGANTCTCTTTGACATAAGACT CTTGGAAAGCCCCCGCT TTGGECNGCCGECNCTAGAACT
AGTGGATCCCCCCCTGCATTTTGTICTGe CTCAGT CTCCTGGEEECAGI TATTGCaGCTTCCTGT G
CTCATTATCATTATCTATCACACACACACACACACHBAIGECACACACACACACACACACACAC
ACACACAGSACAAGABOBAACCERATEAATIEI GTCATGECATGITTTTTTCCCTTTGGGITTCC
TTACAGATRILEAGTAEAATACATCATECAT TTCPATTTGTGTTCAATCCTTTTATTATATTI TC
TTCTATTTTCr ccCCCATGITTTGITTTTTCTGCCGGT CAGCTTAGACATCAGGCAGCAGTGGT
GGCGACGCCATCACATGTAGACAAACTGGAATCTAACCATTGT GTGAAAGAATGT AGGEGEGEAC

AGACGT TTCAAACACAGCAAGT GT GGGCTGCAGGAATTCNATATCAAGCT TATCGATACCGTC

GACCTTCA A T T TGGGTTTN
AATT (ke / vANN GGTGNA
ANN NN x S ' 183U
AGTTATT e - o AA

dAdIASIAASS CEPAAS ATTEAAEATATENAENIGGTAAA

GACCT TWWWM@T@WC@G}W e 11 RRR 18
Cct ober memmeaemememm C(BAZIA‘II@QAGCTFA

CCGGA
".E;‘ e CACATT
; r: CGNGCC

CAAGTTcdzmreAmﬁeprTmTGmc
AT SIOPPATIR

€
ACAAAT T GRAAGPRERORBGEEIGIET T GT GT GT GTGTGTGTGT
GT GCAAT THARSEE AT IRNSETRAGTT GCT TGGAGACT GCCACAO

- GECAGCGTTCACACGGEGECTCGCANGAATTCGATATCAAGCTTATCC  138U=CTGIGT GGGCTATTATGAAAC

GM412
AGGGTNNTNANNTTATNTTNTANTTGNNNTNNAATNTGATGCCNCCCCCTTTCGAGGTCGAC
GOTATCGATAAGCTTGATATCGAATTCCTGCAGCCCCCGaCATTGTCGGTGGACATTAACGC
CACACIiGTGCAGTAGTGACCTTGAATTAATTTACAGCACCATGCTGCTGAGCCAAGACCTCAT
TCACACACACACACACACACACACACACACACACACAAAAACGCAAAACATCGGCAGCATTG
TTTCCTTCAGAAAATGAGGTCACGTTAAACTACTTCCAGTGCCATATATGGGCAAAAACATCA
TCCAATACACACACAGCAGAGTTTACAGAACACACCAGTTTGTTATTCAAATAAAAGATCAAC
TGTGATAAGTCCTAAGTGTCTAATTTATTAGAAATGTTCAAAACGGAGACAATTAAATCGCAT
CTTTTGTGTTTACAATGTGACAACACAAACACCACTTTTGTCTGCGTTTGCCTGGTCCTTTAG
GCTCAGGCAGCAGCATTATGTTGGTCTTGTTTGCTTCTITCAGCTTTGCTTCCCCAGTCTTAT
CCAGTCCATCATCCTTTTTCCAACACGAGCCATCTCCCTAGCAGCCAAGCCAG

| 412U= TGCTGCTGAGCCAAGA.
- 4121~ GTCTCCGTTTTGAACATTITCT

GM348
TTGATCCCTTGCTCCCGGGTGGCGGCCGCTCTAGAACTAGTGBGATCCCCCCCCACCTCGGC
TCAGCTTAGCCCGGCGCACTGCTTTTAGCACACGGCATTTNCACGTGCATGTCCCTGCCAC
ATACCATGGCGTGCACGTCAACACACCAGCGCACACACACACTCTACATGGCAGTGTTATTT
ACTGAGATGTATATATACATTCACAGGACTGATTACAGCCGCTAAGAAGTGTATCTCAAACTG
TAAATAATTCAACATAGACAAGCAGCTTGGCTCTGACCTCACACTTGACTCAGCAGAAACAC
ACACACACACACACACACAAGCAAACTGTAGGTTCAGCTAATGGATGTTTACAACTGTTCATT
TGTGGATTAGCTGCTTGTGCATGCAGCATTTTCGTCTGCAAGAAGGAGAAAAGTGGGCTGC
AGGAATTCGATATCAAAGCTTATCGATACCGTCGANCTNGAAAGGGGGGGCCCGGGTANCC
CAGNTTTTTGGTNCCCTITAAGNGAGGGGTTNAATTNCCCCGCTTTGGCCGTNATTCAATGG
GNCANTAGGCTTGGTTTCCCTGGGGNGGNAAG

Figure 11 MMM




138L= GGCAGTCTCCAAGCAA GMVB28 18 October 2006
GCAGCACACTGTTCAAATGTAAAATGCTTCCACGCACCTTI ' GGTGAAACGTACAGCGCTGTG
ATCTCCAAA%Q%g@x@TGTATCCTTGAAGCCTGCAGATATGCTGAATGCATCCCCir&rm?,M12
GTGGCTCAGGGTCTTi 1Tf CTCCTGCCTTTGTGGCACACT TTGTGTTTCTGTGCACTCT
GCTCCCAGCTGTCAATGAATGGTTTI CAAGGAAACCACAGAGAGCAGCGAGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGT GTGTGTGT GT GTGTGT GTGTCACATF ACAGGCAAAAA
CACCCATCAGCTCTGCACGGGTGGTTCTGTGATGTCAGTG | | | CTACATACAGGCTTTACC  TCAGCGGGCT
528U=TTTTTCTCCTGCCTTTGIGG 528L= CGCTGAGGTAAAGCCTGTATG GWA97 497U= 497L=
GQVB09  AACCCACCCTAGTTTAAATACTCAGACACACACACT CACACGT CACCTCAATCCTTCCCAGA
GTGCCTTTGTTCTGTCGATTGT TCTGTGTGT GTGT &IY2I6%T GTGT GTGTGTGTGTGTGTGTG
TGTGTGTTATAAGGAGAGAGAAT CATGCCATACGAAAAAT GACAACCAGT AAGGACCGTGCC

TGCCAAA AU AV BRORTACBANGCATSAGGTGT 609U=TCCCAGAGTGCCTTTGTTCT — 609L=
GCACGGT COARLATCTECEREAGGBBLTAAATACA

ANNTCCNNAAGCNCT TTGGAAT ACOCCGGCOCT TTCT GGAGGT CGACGGT AT CGATAAGCT
TGATATCGAATTCCTGCAGCCCTTAAAAAACAAAACAAAAACAAAAGCAG\ITCTCTTGGCAAT

gg-rA-CréT ‘ ";\ ,_:3 Ae’;‘yffgf;f NGTATC
ACACACA ér‘( R c;gmg

AGAGCCT7

TTCGCC

CAGOOCOCACOBAGABEROTEOL l " BEC GCGCAGCOTOANTRACHIATSC 71 L=
AT, AAAG\CAM%TW AAWGWAAAATTCGCGTTAAAWGGTAAATCAC

TGCAGGGC;)'I' OCI;JCEA'\I‘S!;&CA;FA G%%%[ Q%EE% TACTGCACAACCCTCGCGC

20L= CTACACCGCTGGGACA

GMS567
TCTAAATGCTCTAACTGATCTGTACACAAGAGTACGTTAATGTACACACACACACACACACAC
ACACACACAAATTACAGGGCAACAATTIGCATAGCAGTCAAATGTGAGCGCACACCGAGAC
GTTTCCCCTTACCTGTGCTGTAGAGCGTCCGTGTTTICTICTTCGGTGCAGGTGGCAGCAG
GCAGCTGTCCACAGACTCTATCCCTGGCAGCAGTGGGAAGCTGAGGGCTCGACCTC

567U= AAATGCTCTAACTGATCTGTACACAAG
5871.= GGACGCTCTACAGCACAGGT

GM437
GNNNNTTNNNTNNNNCTANNGATCCTTTGGAAGCNCCCCGCGNTGGCGGCCGCTCTAGAA
CTAGTGGATCCCCCCCTGATGTETCACAAGGGTT TGTCAAGATCACAGCAGGGTCCCCAAG
AGATAATCTCAGTTTTGGGTTTTGGAGGCAGGGCGTAAAAGAGGGTGTGTGTCTTGTTAGG
CTGCTGGCAGCTGACAGAGATACACAGCATGCACAAATAGAAAGTACCAGAAAGATGACAA
TACGCTGAGGTCACACAAACACGCGCGCTCGCACACTGCTCATGCAAATGCACACGCATTC
ATTCACGCCTTGATGGCACCATCTGCCCTCTCCTGCAGCCTCTCTGTAAGCCTGGATGCAAA
CTGTTGCTTATAATATCATACCTGCTGAGTAATATGCACACGCACACACACACACGCATGCAT
ATGGACACACACACTTACATATGCTCAAACAGCAGTGAAAAAGTTGTAAGTAGTTTGACAGA
AAAAGATCAGGAATATGAAAAACGCACGCACACACACACTNACACACACACACACACACACA
CACACACACTTACACACACACACACGCACACACACACTTACACACACACACACACACACACA
CACACACACACACACACACACACACACNACGTGTTCTTGATCCT

437U= AGCCCCTTAATGAGATCAAAG
437L.= CCTCTCTGTAAGCCTGGATG

Figure 11 NNN




ACAGACACAT GCACACACAAAACCT CTCATCCCTCTGGAGAAAATGAATT 18 October 2006
CTCTTTCTCTTTTTCCTCTTTTCCCCCCCTTTACCTTTTI " GCCTCTGICA
GOGCAACT ARGABAGSET CAACCT GAACACAAAT COCAT CTCTCACACAC PCT/IB03/00112
AAACAT GCACACACACATATAT GCACACACACACACACACACACACACAC
ACACACACACACACACACACACACACACACACACACAAAGAGTCACTCAC
CTGGTCACCT GCCCGAGGGGT TGTGATGCTGTTTCACTCTTTGCAGGGGT  CTCTGTTTCGTGTCCGCCT
304U=AGCGCAACTACCATAACTTCA  304L=GCAGGTGACCAGGTGAGT LG 17 GWM70
ATATTGT GTGAGGGGGTGTCTTCCTGGTGTCATGCT GTGCTGGCAATATT
GCAAAAGACATGCT CAGGT GTGOGT TCAAGTGTGTGTGTGTGTGTGTGTG
CGTGTGTGT GT GT AAGACAGAGAGAGAT AAGGAT QITIBPCT AT TTCCGC
ACCT GCT Té#s3AGT TGT GGGACCGT GATCT GATTGGCGTCTCCTGAACA
maTmmmmm@m@@aﬁgmsmmecﬁGﬂAmGMﬂcc

3 A RTACTICIAA ﬁmwwmwTCACTCTCTGTTTCCC

CEEEH

TCGTCTCTCCCTCTGCTT

CCAA
CGCCCT ' ST RCGTGTGTGTGTGTGTGC
ACGTNCCTIR @ fe ; I TTCTCTGCACCATTGCTA
SIS T TS, GEERACATGCCAATGACAGTCTT
ENT oG 3 'W‘i TGTCICCTCACAGGAAG
FOGAETTTIASTSEEGTITHE 0 U=

GSGIGICT- ACATOEACTIASSF AN T AMECERACRSACTEIMASTGTNNCACGATCTT
ATATTGT @Wﬁﬁé@@f@ﬁﬁﬁ%ﬂﬁﬁ@f@ﬁmﬂﬁecmms'recrrrrrAcc
CGTGTGTGTGTGTAAGACAGAGAGAGATAAGGATCTTTGTCTATTTCCGC
ACCT GCT T#FANSATTBCT CTRIIGTLTATECAGAT TGGCGT CTCCTGAACA
- GOGACTTCRALT ATeLREe AT ETRET GACCGECGTCTGTTCCTGTGA
TAACAGGGGAGGGGAAAT GTGAAACACCAGCATACT GAAT GACAAGAGAG
TGGGGGATCCACTAGT TCTAGAGCGECCGCCACCGCGGTGGAGCTCCAAT  Figure 11 TTT 18
Cct ober WO 03/ 060160 PCT/ |1 B03/ 00112 146/ 169

TCGCCCT SN R A BTN CREE RS S KSR C A ACAGAAGCACATACAGAAT

ACGTNCGI, W&W&TW&WCCTCTCCCGA&CCCT

GCACAT T GERSATTITINGECACCASCCAT TEATAGAAR VO ENIAATGGTTATACATCCTCC
ATACATCTACAGTGGTGGGTGTITGCCATGCAGTAAATGGCTGGAATATTAAATGAGTTTATF
GGATGCTTCTATACAGGCGCCGCTGCAGAAATAGGACTGAATTATACATAGATTTAGAGATG
TGTGTGTGTGTGTCTCTCTCTCTGGAGTGGGAAAATAGGGGGAGAGAAAAACAAAGCAGCA
AAGGTCTATGTAGAATCAGCTGTCAATTATGCTGG

599U= CATGCAGTAAATGGCTGGAA
599L= CCAGCATAATTGACAGCTGATT

GM502

5020=
502L~=

GMS515
CCCAAGGACAAATAAATATATCCCGTGTATI'TAG'ITAT'ITATAGACACGCGTGCGTGTGCGT
GTG'I"I'CTGTCTGTCATGAGTAAGAGACTATTACACCTCTCGGAAAACTGGGACGCGGTACAT
GCGAGTGCCTGTGGAGATGTACAAAAGAGGAGAAGAGCCACACACACACACACACACACAC
ACACTCACAGGAATAATTAATCAATATTGTTTCCATTAGCAAGCCGGAGAAGGAAGACACTG
CACCATAATTAGGAGAGACTGCAGAGCTGCAACCTCCTCTCATCAAGCAGTAAATCAAGATG
TACACACACACACTCACACACACACACACACTGCAGGCTITTTITITITITITITTGCATGACC
TCTCTTCATGACAGATTCTAAATGACCACAAATGACTCAGGAATGGACGTTTTGTTATGTCAT
CAAAGGCAAAAAAAGACACTAAGGGTAGGGCAGGG

515U= CGAGTGCCTGTGGAGATGTA
515L= CTGTCATGAAGAGAGGTCATGC

Figure 11 GO0




GGNTCGCCCT TTCCAACAGT TTCTCCATCCTNAAATGGCCGAATGGAAAT  TTGTAAGRSSETier 4064H.=
GGGTGTCTTCCTGGTGTCA  403L= ATCCCCCACTCTCTTGTCATT GVB69 PROLACTIN  GVL59
TT GAAGACGHASRaIRE# COBCGGT GBCGGOCGCT CTAGAACT AGT GGAT CCCCCACAST 1B03/00112
GAGATCAAGACCT GGAAACATTTTGGGGTATGTAGGAAT TTTGAAGT GTGTGTGTGTGI GT
TGTGGTGTTTTTCACCACAATATGCCAACTAATTGAAAATGT TTAGACAGATCCTAACATCAC
TACTAAAAAAACCT GTGATGGTAATGTAGTCTTTCTTCTAGGGT TTCTAAGGGGT TGTTGCAC
ATTTATCAGCTAATGAGAAGT GTTATCAGACATTAGATGGGT TGCTATGCAGCTTGTTTATCT
CANTGATTGNCCACAGATAATGCCT TAGTAAGCAT TCAGTGCATTATCAGT TAAATTGCCTAT
TTCCCCTCATGTATATTAAACTACT CCTGATGT GGTGGOCT GCAGGAAT TCGATATCAAGCT T
ATCGATACCGT CGACCT CNAGGGGGGGCCOGGT ACEAEST TTTGT TCCCT TTAGT GAGGG
TTAATTGEHEBET TCAOCGT AATCATGOGCATAGCTGT TTCCTGT GTGAAAATTGT TATOCC
CAGE ‘ TR ENCES TAVGRATAAGGUECATAT
CAAGACGWGQTGD‘P@CM A@W@W GTEGRGTTTCCACCATATC
AGAORS e

TTNNATCESTREERANARBCANGCACATAGRES ACTTA
CGAATTCC fﬁéﬁﬁ?ﬁr ) GCT
CTGT ~ -

3 1 LG AGT 3 TGC
GTAGT : : 7 CA

AGACGT . RMBNECCEC

ACGGCAT@@@@@@MG@A&IA@E@EWWWCCAATT
CGCCCTATAGGT GAGT CCTAT TACGCGCGGCTCACTGECCGTCGTTTTACAACCGTCCTGA

ACT GCONAAAUEBCTTRTIEIG THCCARCCT TNNATNGGGCTTGGAGGNNNNNGCN 351U=

CTCTGAT GRRCTAIACRTAAAAGT CECEPERCCGCTCCTCTCCT  GVB06

TNANCCTTTAAGCCT TGAAGNCCCNCGAGT TAGCGNT NGCCCAGCTNGGCGGCACGGAGC
AGCTTCCCCTGCTGGCTNATTTGGTGCTTI ' ATTACTGNGGACATGCagACCAGCCTGITCTG  Figure 11
UuUU 18 2006 WD 03/ 060160 PCT/IBOS/00112 147/ 169

GTGCAG AEEEH A RAAT AT P60 :
TAAATAAGATTCTTCACTTATAAATCTCACATATGTA'ITATGTAGCACTGACATGTGCAAGGAT
GTGTACACACACACACACACACACACACACACACTTTTATGTGTTGATGAGGGTGACAGTAT
TCTAGGTAGTCATGCAGTAGGAGACCCTCTGTTG

517U= GCACTGACATGTGCAAGGAT
517L= CAACAGAGGGTCTCCTACTGC

GM193
TTTGAAATCCTTGGACCGGCCCCCCCCTCGAGGTCGACGGTATCCGATAAGCTTGATATCGA
ATTCCTGCAGCCCACAACGTTGGTGTAACTCCAACACACACTAACCTTTGAAACAACACCAA

- ACCAATTAGACTTCTCCACTGTCTTGAACATGTTACCTAGCAACATTGTATCCCTGCAGTGAC

. TTTGTGCTTATGTGTGTGTGTGTGTGTGTGTGTGTCTGTGTGTGTTGATTITGTGCTGCAAGA
GGAATCTCCATGGAAACAACAACAGGCAGACACAACAGCACAGCTTGACTCACCTGAAAAT
CATCTGTCCTACAGATAAAACACAGGCGAACGAACCCGAGTCTTTGTTTGTEGGCTCGTAGTGT
CTAAATAGGACCTTTAGCCAATAAGATCCGAGAAAAATCCAAAGACGGATTACATNCTAAAT

- GTTAATCACAACTCATGGGATGTGTGTAGACAACTCTAACACACTTCCTGNCACACCTGTTTT
ANTGGCAACTTAATTAANAATNGGAAGNNTTGCATTNAATATNGGACCATNATTTTGGGGGG
GATCCCNCTTNNTTTNTTANAAGCNGGCCCNGCNNTCNTNNGGGGGGGGAGCCTCCNAAAT
TNGGCCC'!'TTTATAGNNGGAATTTTCGCTATI'TTNCNGTNGNNGANNTYANATGGGGCTCCC
TTNCC

193U= ACCTAGCAACATTGTATCCCT
193L= TCGCCTGTGTTITATCTGTAG

GM676
GCAATCCTNCTCGGNACCCCCTTGTGGTICTTACCCGAGTGACTC
CCTGCAGGTTCAGGGAGAAGAGGTGAGGATTCACGGCGATGAAGTCTCCG

Figure 11 PPP




ACACAGACACACACACAGACATGCACAGGACACAATAACCATGAATACT TCCTTCCTR@Aober 2006
- CAGCTCACCCT GGT TGGAGGAGAGCGGAGAAGAGNNGT GTTTATTCAGT CTCTGGAGCT CG
GACACACCGH @3NS ENGAGCTGTGAA 506U= CCTGTTCTGGTGCAGCTCTA  po®kB03/00112
AGCTGIGCAGAGGAAGGAAG Gvi34

ATTCCCGTAGCT CCCCGCGEGET GECGECCECT CTAGAACT AGT GGATCCCCCCCTGECATCA
GCATCCAAGCTAGCAAAACT GAAAGT GT GCAGAGCT TGAGGT TGCAAGT TGAAGCAAT GGT
TTTCTAGAGT GGGT GEGGTACEGT GTGTGTGTGTGI GT GTGT GT GT GT CGGTAGGAGGEGAT
ATGAGCGAGGAAAGGTAAAT CATGAAGCCGAGGT TCTCAGGGACAGATTGAGATCATAATT
CAAATCAGCCATATTACAGAT TGT GAAGT GGAGGAGAGT GATTGCCTCAATTAAGCCAGTTT
GTCTTG%EEEHCCTCTTTGCTTAGTCTGCACAGCT@A@ﬁﬁ?CCCTCCTCTTTCAGCATCTCC

.CATCATCAT@RG‘?@’F‘T ACH ts uaf‘- L

CTTATCCA i P NCCCTT
 TTAACNN _ A Zeppyial
CCTCGGCT -

CCCTCACT TAGT CCT CACGCACGCNCGCACACACACACACACA

CACACACAGH A eABHeNFARABHERCACACACACA CAGGTAA
CCCTTTAASRACGHTENCEATAREERAALTTA TAAGAT TTTAATGCACACACACCTCAAATTTC

TGCCGTAGCTCCTCGT TGCCCTCCTCCCCCT CCGGAGGGACAGGTACATTGAAGTACTCGC
CTTCTTCTTGGGAGAGCAGCT TAAACCT AAAGT GAGAGAATATTTCCAGT CAAATCAATTCCC
AATTAGT TBMPACAAT TGOGGT GT TTAACT GCTGCCAT TAGCT GAAGCTGCTGACAGT TACTG
MMTTNW@WW&W$W¢QE@@&T@N@@'G§§Q&CG

TCOCAACAREIS CHAGENATAAGCT TGATATCGAATTCCTGCAGCCCAAATTN
GGNNNNGN JCAGTT ACTCT
NGGGNAA e e CAACA
TGAGTGGT

CTCTCTCT

18 Cct 0b§AGQG%NAWO3/ 060160 PCT/ 1 BO3/ 00112

94U=TTGGGAAAGATGTTTTGAT
94L=GAAATATGCGTITGAGTATGA.

LG 16

GM207 :
TINTNTTTNTNTCNNGTAGNTTCTCACNCGATTGGCCCNTCCTTTTTGGGTTAAGGTANCCNA
TAAGCTTGATATCGAATTCCTGCAGCCCAAATCTTACNNTGAGATCATCCCATAAAAAGGCTT
TCTNTCTCTCTCTCTCTCTCCCTCTCTCTCTGTCACACACACACACACACACACACACACACA
CACACACACACACACAAGATCCAATAGTTGGGTTGCAGTCACGTGGTICTGATGACGTGCG
GAGGCAGCGCGATTTTTGAGTGGAGGGCGGAAGTAAACATGGAGGACACTGTGGAGAGTC
AGGAGAGCAGCTATTGTGCAACTTTAGACCCCGTTTCTCGGGAGAGATATAAACAGATAGTT
AAAAAATATATCGGACGTGATCCGTATTCTTTGAAAATGTCCGAATACACCACAGCAGTAAAG
- GATTTGCCTACTATCGAGGCTGTGGATGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCE
CGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCCGTCGTT
TTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGC

2070=CAATGAGATCATCCCATAAAA
207L= GTGACTGCAACCCAACTATT

GM134
TI'NTATNTTCATGTGANTCNNNNTCTCCCCCGCGNTGGCNGCCGCTCTAGAACTAGTGGATC
CCCCACCAGCAGAATAAGGTNGGNTCACCATACAGTCTTAGTGACAGCTGAGTATTGAAAA
GGCTGCTTGCAGAAGAGAGGTGCCTCTEGTITGTGTGTGTGTGTGTGTGTGTGTGTGTGTTT

Figure 11 QQQ




148/ 169 ATf ACGCGCGCTCACTGGECCGTCGTI " | TACAACGT CGT GACT GGGAAAAGRSSTSHEHINEAC
CCAACTTAATCGCCTTGCAGCACATCCCCCT TCGCCAGCT GGCNGTAATAGCGAANAGGC
CCGVACCGAW@@%@[JTCCAM%AGW&NCAACUGAATGGVCAAT&EAAAAT%OMO112
206 U=GGAGTGAACCAGTCTCAGACA 206L=TCCCTCTTTGCACTCATCA G\Vb53
TGGATGTACTGTCCTATGT CAGT GAAGGACT CTGGCAACCCACTAATGCAGCTGGATTTGCA
TTGAGTGAAATGAAGCGAAAGT - f TAAATGGCATCAGT CTFGCTATTAAAGCAAAGCAAAACA
TCAGACAAACAGGGAGGAGCAGCTCTCTCCTCTATCCGTGTGTGTGTGTGTGTGTGTGTGT '

- GTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGT GTGTAGTAACT GGGGGAGTGCTGTCCC
TTGCCTCTGCTCAGT GTGTGCAGCAGCT GCAGCT TTCAGCCTCGGTCTATACTGTAN 553U
GCTGGATTTGCATTGAGTGA 553L= TAGACCGAG@GW@%AGCTG GI\/509

TGAATTAL BAGAATRTS TG TAT
G@CTGCA@WT@T@@?W?M
CAGK

ACACACAT

TATATAAT RS MF ek "F
GATTATCTCCAT TA AA ACAC

CCATCACAITEIGRAANGEEEAAEIGATT 509U= CAACAGCAAAGCCAGGAGAG 509L=
AGCCCT GCASMSAGHACRAAAGEVIAFCTCT

AGAACT AGT GGATCCCCCCCACACAGGGT AAGT CTGGCAGCT GTGT GAAGGT CAGCTGATGC
TGGACT GCT GAGAGGAAAGT AGCT GCACGCGCCCT CTGCAGT CTGTGTGTGTGTTTATCTGTC
TGCATCAGBEPET GTGT GTGT GT GT GT GT GT GTGT GT GT GCGT GOGT CTGTGT GT GTGTCCCTG

TGTI TGTGFSYBRIRG I RIT et RPEPEEN cc
ATTTACAGEEAELARARY éACig
GAGGCAGCAG] SO AL A ' A
CTGATGT THAGR I AL;AJJ,U;,\- TTA
ACT GACCAREGAPAEL AT CoAEE 4141 =
TCCTGT TT%&W&M&@MM@%&@M&M@G@A@@@G&@%CGA@W@GO 160

PCTQB03/ GQtt8GTAG AT TTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTC
ATAGCTGGTINCTGIGTGAAATTGTTATCCGCTCACAATTITCACACAACATACGAGCCGGAAG
CATAAAGTGTAAAGNCTGGGGTGGCCTAATGAGTGAGCTTACTACATTAATTGGCGTTGCGCT
‘CACTGGCCGCTTTTCANGTCGGGGAAACTINNTCGTNNCNANGTTGCANTTATTGAATTCGGC
CAACNCCCCGGGANAGGCCGGTTTCCGTITTGGGCGCTTITTCCGCTTCTTGGTTAATTGACTT
GCTTGCGCTTGGNNCCTTNCGGTTGGGGCGANCNGGTATNAAGCTTANTTNAANGGCGGNAA

- TACCGGGTTINTCACANAAT

221U=TACAGAAGTCGAGGCGAGATG
2211~ GTGGTGGCGATTGTGTCAT

GM133
GGGTNGANTCTCTTTGACATAAGACTCTTGGAAAGCCCCCGCTTTGGCNGCCGCNCTAGAACT
-AGTGGATCCCCCCCTGCATTTTGTCTGeCTCAGTCTCCTGGGGGCAGTTATTGCaGCTTCCTGTG
CTCATTATCATTATCTATCACACACACACACACACACACACACACACACACACACACACACAC
ACACACACCACAAGAAAATTGCTGATTTATGTGTCATGGCATGTTTITTITCCCTITGGGTTTCC
TTACAGATACAGTTTGTGATACATCATGCTTTTCTATITGTGTTCAATCCTTTTATTATATTTTIC
TICTATTTTCTCCCCCATGTTTTGTTTTITCTGCCGGTCAGCTTAGACATCAGGCAGCAGTGGT
GGGACGCCATCACATGTAGACAAACTGGAATCTAACCATTGTGTGAAAGAATGTAGGGGGAC
AGACGTTTCAAACACAGCAAGTGTGGGCTGCAGGAATTCNATATCAAGCTTATCGATACCGTC
GACCTTCAGGGGGNGGGCCCGGTACCCCCAGCNTTITGGTCCCCTTTNAAGTGGATGGGTTTN
AATTGCCCCCCCTTTTGCCGNTAAATNCGNGGGNCCANAANNTTNGTTTINCTGGGNGGTGNA
ANNCCGGNNCNCCCCNTTNAAAAATTNCCCNCAAANNATTTATCCTTCCCCCCCCCCT

183U= AGTTATTGCGGCTTCCTGTG
183L~= AAACAAAACATGGGGGAGAAA

GM138

TNCGTTNCCCGCGGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCACGAT
GACCTTAAGCAGAGCTAGATAAAAATGAAACCCATCGTGTCTCCGTTTAT

Figure 11 RRR




LG 18 GwWb30 18 October 2006
AGGCTTGAATGATGGTCTTAAAGGGGGCAGTATATAACCTGTGTGTCTTTATCATTATATGIG

TGTGIGTGR T GT G TTCCTGGAGAGCAAAGCCT GTGAATGAACT CCT
CACTATTGA %TCCT CCCAGACACACGCT GCGATCGAGGGCAGT TAAAT Aggg@smoln
ATGGTCTTAAAGGGEGECAGT 530L= GGAGGAAGGECTGATCAATA  GvB97

AGGTCTTGITTTTTTTTGITTTTITGITTTTTTiI AATATTTGCTCTCACAG
CCAACCCAGCAGAT GCAGAGAGAGGGAAGT GGGT TAGAGGT GAGGGGAAC
ACCT TCCCCATCAAAGAT CCCCGT TCTCCTCTCCAACGCT GAGACAGCAA
TAACCAAGGCAGCT TTTGAATGT TCCAGCATCACT CTCCCAACACACACA
'CACACACACACACACACACACACACACACACACACKHBAIGECTATAAATAA
CCACAAGT@WM@@WWM@MWMACMTMGT

GAGACACQ@@@A@}@{@@@WM@QQ@GTGGTGACTGGAACCAGGTGTGATAAAATA
GCTGAAAGEE, AREAATGACAGAGT TCTTATTTTTATCACAGTTTTTAAG

- CCAAAAACT GCAAAACATAAN CAAGTTAANTACCAGATAAANGGCTTTTAATTCATAA
ATNTGGCAANAATAACAAAAANGAAN 83U= CCACAACACCATCTCCTC
83L=CCATAMIZBACTAOO0OCTCTI T GM482 GVB9

ANNCCTT TG GCTGTG
TAACCT € AEE AT A
TGTAGTGETR winf SNe YNV aix AGA e
CTTTTAC CEARRIEIG AL AR BAAAAR
TATATAT ST AFE ARG ST CINAGAGAGSORTFAGEr e 11

XXX 18 CGeg ceeho

528U=TTTITCTCCTGCCTTTGTGG
5281 = CGCTGAGGTAAAGCCTGTATG

GM497

4970=
497L=

GM609
AACCCACCCTAGTTTAAATACTCAGACACACACACTCACACGTCACCTCAATCCTTCCCAGA
GTGCCTITGTTCTGTCGATTGTTCTGTGTGTGTGTGTGTGTGTCGTGTGTGTETGTGTGTGTG
TGTGTGTTATAAGGAGAGAGAATCATGCCATACGAAAAATGACAACCAGTAAGGACCGTGCC
TGCCAAAAACCTAAGACATACAAAGCATGAGGTGT '

609U= TCCCAGAGTGCCTTTGTICT
609L= GCACGGTCCTTACTGGTTGT

GM71
ANNTCCNNAAGCNCTTTGGAATACCCCGGCCCTTTCTGGAGGTCGACGGTATCGATAAGCT
TGATATCGAATTCCTGCAGCCCTTAAAAAACAAAACAAAAACAAAAGCAGNTCTCTTGGCAAT
TTGCTTAGGTGGCGGGCTCTTGCCTGCATGEGTGCCTTTCGTGACTGTTATTCCCACAGGAA
GTGAAGGTTGTGBAATGCCCCTGCAGTCTCTCTCCATATGCCCAGAAAAAGGAACACACAC
ACACACACACACACGCACACACACACACACACACACACACACACACACAAGCAAGGACAGG
AGAGGCTTTGCTTTATTGTGTGGAACACTATATITATGGATAATGTTTGATTCTTGGGGGGGE

Figure 11 SSS




WD 03/ 060160 PCT/|1B03/00112 150/ 169 18 October 2006
TAATAGGAGAAAGATAAGAGAT GCAGAGAGAAT GAGAAAAAGCAAAGCAGAAAT AGAACCAT
GTCTTGAGGH 6@ bddzed |GGAAAACTTAGCAATCTGCTGCTTGAGTGCCCTTCTCTF&%@@,OOHZ
CATCCACCTCT GT GGEGGGECT GCAGGAAT TCGATAT CAAGCT TATCGATACCGT CGACCT
cwnnmmmmmmmﬁﬁmmxmMmmmmMﬂmmmﬁmm TA
39U=TACAAGATCCCGCTAAAGGAG 39L= GGCACTCAAGCAGCAGATT GVB71 TRANSFERRI N
G\VB22 G\VB66 ATATGTTCTGGACACT CAGGT GAAGAGAGGT GCTGAGCTGTCAACTGATTACCAGGTGITG
GTGAGATGGAT CAGCT GGT GGAGAAGAAT GCT GGACAGACAGACCT GATAGTAATGGTGCG
CTAGGAATAGCAATAGTATGCTGCTTTTAATTAGAAATCAATATCACAT GCCCCCCAGAAAAG
GAAACAATAATTTI | | | CCACATCTTAAAGGCAGENATIBRAT TACCCT CAAAAGAATTACACTC
AGT GAAAAG STTCT REETCTAEARCGTCCTECTACIGCEE TECEAGCT TRCAY TRC LA AFOAARTEAGT
AATTCT CTCE SO RCECECHCACACAGACACATACATANBACACALOTF AL CAPAAAMRRETTCG
CTCATTCARGTRSHAASTET ATIOGOTSCASCALAR GREITATAL?
666L= TCAAGERLLLTAGCRATHRENCT @@%CAG&?GCGCANCTG%@E‘ R&AATAGCA
GNNNNTNNTNNNT TN 3‘ TOCGT TGBGAGCNCCOCGCGGT GBCGECCGCTCTA
GAACTAGTEEATHEEEEAARENE -Ag AGTGGAATTATCTAACACACAGATACACACGTAA

208 o ARG GGOGATATTACAGT AATACATTATAATCACA
CTCTTT GWKHGEMA&HGHG%CﬂTGEG%KﬁM%MﬁGhGKT
GCAGATATAG ALASATAAES A
.CACACACAﬁaﬁﬂQﬁ@mﬁE@EeﬁeIéﬁﬁmmcE7UV§ﬁrcﬁcmcrﬁcnenunnmgnmmTGGAACAAA
cGGcAGAGcmamTB@afmnGce@Emnmtmmmmmmnmn@unmnnmemcmcainncACCTGAG

285L=TAA
Tf TTTAAT,
TGTGTGT e aeeRd AT ARG

GTTTAAT I CACACC T AT CAGAARCOCACGGT CTGCATGAATACTGO! 1 11111 CTTA

LG17

GM470
ATATTGTGTGAGGGGETEGTCTTCCTGGTGTCATGCTGTGCTGGCAATATT
GCAAAAGACATGCTCAGGTGTGCGTTCAAGTGTGTGTGTGTGTGTGTGTG
CGTGTGTGTGTGTAAGACAGAGAGAGATAAGGATCTTTGTCTATTTCCGC
ACCTGCTTAAAGAGTTGTGGGACCGTGATCTGATTGGCGTCTCCTGAACA
GGGACTTCTGGTATGGACGGAGGCTCAGTGACCGGCGTCTGTTCCTGTGA
TAACAGGGGAGGGGAAATGTGAAACACCAGCATACTGAATGACAAGAGAG
TGGGGGATCCACTAGTTCTAGAGCGGCCGCCAGCGCGGTGCGAGCTCCAAT
TCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACA
ACGTNCGTGACTGGGAAAACCCTGGCGTTACCCANCTTAATCGCCTTGCA
‘GCACATTCCCCTTTNGCCAGCTGGCGTTAATAGCNAAAAAGCCCCGCACC
GGNTCGCCC'I'TTCCAACAGTTFCTCCATCCTNAAATGGCCGAATGGAAAT
TTGTAAGCCGTT

470U= GGGTGTCTTCCTGGTGTCA
470L.= ATCCCCCACTCTCTTGTCATT

GM403
ATA'ITGTGTGAGGGGGTGTCTTCCTGGTGTCATGCTGTGGTGGCAATA'IT
GCAAAAGACATGCTCAGGTGTGCGTTCAAGTGTGTEGTCTGTGTGTGTGTG
CGTGTGTGTEGTGTAAGACAGAGAGAGATAAGGATCTTTGTCTATITCCGC
ACCTGCTTAAAGAGTTGTGGGACCGTGATCTGATTGGCGTCTCCTGAACA
GGGACTTCTGCTATGGACGGAGGCTCAGTGACCGGCGTCTEGTTCCTGTGA
TAACAGGGGAGGGGAAATGTGAAACACCAGCATACTGAATGACAAGAGAG
TGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTCCAAT

Figure 11 TTT.




Figure 11 YYY 18 Cctober 2006 WO 03/060160 PCT/|B03/ 0011218 3&d¥et6806
GCACTTGGAAGTAACTAAGTACATTTACTTAAGTACCTATCAGTTTi ' AGTAGAATAATTCTCCT
CCACAGT TG 0B faddie\CTACGT CTT17ACTCCAAT TCATTTGACATCTATAT CGARET £03/H0118 AGGTATCA
648U= CACTGACACAAAGITACATCTCTGA 648L= AGACCGTGGGITTCTGAGG Gwb19
CCCNNCACAGGGT TCACCAAGCCCACCT GAGGCACGCCAGGT CTCACT GEGGT CACACCT
GAAACAGGAAGCAGGAAGT GATACCTGI TGGAGCACCTTTGATTGGTT AGCATTTTTGAATG
AGCCTGCTTTCAAAATAAAGAGCGGT GAGACGT GT GGGCGGAGCAGACT GCCCCAAACT CA
AGATGAGATGI CGT GTGEGTGGAGCCTGIGTGTGTGTGTGTGTGTGTGT GTGT GT GTATGT
GTATGT GT GT GGACAGGGCTCAGGTGT TCCTACCT GI GAT GACACCT GGAGCCT GGT GGG
519U=CCTGTTGGAGCACCTTTGAT 5191 =TAGAIMKECTGAGCCCTGT  GVB64
WW@@W

TTTTCAW T AGOCACGCT AGCAGCAT GACT CCAGGAAT AGCAATAGAGAGCT-
@ATC&G%&W TTTT AAGTCTCAATCACGCCGTAAAAGGCTA

AAACCA T E% CCATAACATCACTCACAGGTTTGAGG
GCTTTTTAAAGCCTT CATGT 564U= GATGGTGTTTGGCTTGTCAG  564L=ATTCCTGGAGTCATGCTGCT
GVR02 TNTTTGACTCCTTGGAACT CCCOGCGGT GGOGGECOGRCTCTAGAACTAGTG

GATCOCCCACT TGAGT CAATTCCCT GTGAATTAACATAAAT GTGGTGATT
CGOCAACATHBECAGCT GT GTTATGACT GATGT GAATACAGT GGAAGGGT

CTGGAAAAGCAGAT GCACAGCTATGAGCT GCTGCAT TGCTGCTAGTCAGG
AGCT GT CABAAARNCT AGAAGCAGET CCCAGATGGGAACGCATGTGAA

CACAAAGT TTGCATGCTCAGCAAACCTTCTE AAGATAAATACAA
;I,ﬂgm e car le e LS CFAGTGGATCCCCCACAGT
3 e GTGTGTGTGTGTGTGTG
AAATCAT A ATAPAACPACTA ATHIE AAABAG AT EAMEACAGATCCTAACATCAC
GCT T GAATH A A AR R ET S S KT S BIGAAG TCEATATCAAGEE TATCTAAGGGGTTGTTGCAC
CQ AR O SRR BT AECAT ACONAGATEEG TTGC TATGCAGCTTGTTTATCT

CANTGATTGNCGACAGATAATGCCTI'AGTAAGCATTCAGTGCATFATCAGTTAAATTGCCTAT
TTCCCCTCATGTATATTAAACTACTCCTGATGTGCGTGGGCTGCAGGAATTCGATATCAAGCTT
ATCGATACCGTCGACCTCNAGGGGGGGCCCGGTACCCAGCTTTIGTTCCCTITAGTGAGGE
TTAATTGCNCGCTTGGCCGTAATCATGGGCATAGCTGTTTCCTGTGTGAAAATTGTTATCCC
GCTCACCAATTTCCACCACCAACATNCGAGCCCGGAAGCATANAAGTGGTTAAAC

159U= CAAGACCTGGAAACATTTTGG
159L= CAACAACCCCTTAGAAACCCT

GM351
TTNNATCCCTTTGGAANANCCCNCCCCTTTTGGAGNTCGACCCGTATCGATAAGCTTGATAT
CGAATTCCTGCAGCCCCCTCATATCTGGGGCAGACTGTGCTTTCAaTCAATGCCAGCATGAG
CTGTGCAACTACATATAGCTGCAGACGAGCATGCCAAAACATACATCAATGGATCCTCTGAT
GTAGTGCCCTTCTGCATATCTGACTGTCAGGTATTTTATGTTACTGACTTATAGTATTTCATAA
AGACGTGCTTGAACTTATATATACACACACACACACAGACGCGCACACACACACACACACAC
ACACACACACGCACACACAAGCTGTTCAGGCTGGGTGGTAAGCACCGGGCGAACTCCCAG
TAAAGGCTAGATGGGAGAGCTGTAGAAAGATGGAAGAAGTTAAGCAGGAGAGGAGCGETG
ACGGCATGGGGGGGATCCACTAGTTNTAGAGCGGNCGCCACCGCGGTGGGAGCTCCAATT
CGCCCTATAGGTGAGTCCTATTACGCGCGGCTCACTGGCCGTCGTTTTACAACCGTCCTGA
ACTGGGNAAAACCCTGNGCGNTTCCCAACCTTNNATNGGGCTTGGAGGNNNNNGCN

351U= CTCTGATGTAGTGCCCTTCTG
351L= GTCACCGCTCCTCTCCT

GM506 '
TNANCC'I"ITAAGCCTTGAAGNCCCNCGAGTTAGCGNTNGCCCAGCTNGGCGGCACGGAGC
AGCTTCCCCTGCTGGCTNATTTGGTGCTTTATTACTGNGGACATGCagACCAGCCTGTTCTG

Figure 11 UUU




202U=GGT GATTCGCCAACATAAGCC 202L= AACTGTGAAAGACCCCTCCAG Fi gurgan&dbef 2606
---------- - - 18 October 2006 WD 03/060160 PCT/I1B03/00112 152/169 LG 19
YDl X2  GW8a3/088eT TGECECGACGT TAACCCCT GAGCT GT GT GT GT GT GAGAEEAEB 63N CAGAAGA
GICTGATGITCATTTTTAAATGAAAGAAGAT GATGGACAACAGGTATGACAGCAGTAATGEC
AGTGTGIGTGTGTGTGTGT GT GT GT GT GTGAGCGGAGT GTATTATTGACAAAACACAAATGT

CTTCATCACGT GGACT CCAACAT CAGCGCACAGAGT CAGACCCTGICAGCACGT CTGT CAT

CAGGTGTGI TGCGTCAGTGT GT GT TACACAGCAGACGAGAAAATGT TACCTCCTCGCTTTTCT

TAAAAAAGAGCT TTTGAAGCGAT GCGT CTCACAGGACCAAT CACCT CAGAGCGGT CAAACC

CACCT TGGEGT CGEECTGAAAGGACTCTTGCCT TCCATAAA%! TNCATGT TGAAGCTTATTGG
TTACATTTTTGENACCGT CACACAACT AAACACAA 536 U=TTAACCCCTGAGCTGIGTGT

536L= GA TGTGCACACACACACACACACAGAG
CCGTGA EHSAGA TARGE CCTCTGCA
CGOCACA S R AR GAGCTCG
CACACACA -Cf AAAACGCAGT CAGAGCTGTTGACTTG

T GOCT OCT E g AT AR AGAATH GRAGAGAT GGEGGT GGATGTGTAGCACTCTG
COGCCGA \BAT GAAGAGAAAGCT CACT GCTTGGAAGAT
TTACAATGAATGGCTOGG 581 U=ACCTATGTGGGCTGAATGCT  581L= CAAAAGCAGCCACAAGTCAA
 GQVB68 TNNTTGTCGNGATCI i | | TGAAAACCCOGCT CCNTNTNGAGGNCGACNGTATCGATAAGCTT
GATATCGAAT| CCTGGAGCCCCE ¢ e TCCCTCACAGCAAAGGTTTGT Tt GAl t GGGTCCTGegCCA

 aGGTCACAGMNBACACACACACACACACACACACACACACACACACACACACACACACACACA

GGGGGAACAATEAAPMEETOG! AN GGgg"égA

A = 58 IGTGTETICIGIBIC AGGGAT
CACACACA . _ e X TAATT
CTAGTUCT AT ¢ CCAGTTT
ACCCCCCCEH8T TS METEFE GAGA ATCTCC

AACTTAATCENEE RSO EOTICTRCTA TAKSSASTTICTOENB TABEEAAANETTEISATGGTGC
CATCATCATCTGTGTTGTGNCCTTGNNAAGTCCCGGNGGCTGCAANNAATTCNATNTCAAGC
CTTATCCATCCCGTCANCCNTNAAGNGGGNGGCCCCNNTNCCCCAATTTTTINGTTNCCCTT
TTAACNNNAGGGNTTNAANTCCG

34U= AATGGTTTTCTAGAGTGGGTG
34l.= CCTCGGCTTCATGATTTAC

GMS532
CCCTCACTCAGACACACACAGATGCATAGTCCTCACGCACGCNCGCACACACACACACACA
CACACACACACACACACACACACACACACACACACACACACACGCGCGCGCGCACAGGTAA
CCCTTTAATCACCTGTACTGTACGTCAACTTTTAAGATTTTAATGCACACACACCTCAAATTIC
TGCCGTAGCTCCTCGTTGCCCTCCTCCCCCTCCGGAGGGACAGGTACATTGAAGTACTCGC
CTTCTTCTTGGGAGAGCAGCTTAAACCTAAAGTGAGAGAATATTTCCAGTCAAATCAATTCCC
AA'ITAGTITATACAA']TGGGGTG'ITI'AACTGGTGOCATTAGGTGAAGCTGCTGACAG"I—I'ACTG
CACCAATTTAAGGGTCTAAAGAATAATCAGG -

532U= CACAGATGCATAGTCCTCACG
5321 = TCCCAAGAAGAAGGCGAGTA

GM574

GM206
GGNNNNGNNNNNTANNTTTNTNTTCCTANTNTNGAAGATNTANAGGGANCGCTCGTTTCTTT
NGGGNAACNACCCTATCGATAAGCTGGANGTCGAATTCCTGCAGCNNCTTTGTGTGTGGTC
'TGAGTGGTTCCNGGGGGGGAGGAGTGAACCAGTCTCAGACACTTCAGACTGCAGTCTCTCT
CTCTCTCTCACACACACACACACACACACACACACACACACACACACACACACACACACACA
CACACAAGCAGGGATGGACGCACGCACACACATGCACACACACGCACACACACACACACAC
ACACACATGCACACAGTGATCGAGTGCAAAGAGGCGAGAGGNCCAATAAACAACGGGGGGGAT
CCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGT

Figure 11 VYV




GCACCGATCGCCTTCCAACAGT TGCGCAACCT GAATGGCNAATGGAAT  368U= 18 October 2006
ACAGGGGGAACAATCAATAAC  368L= GACAGCGGACAATAGGAAAG Figure 11 AAAA 18 Oct ober
2006 WOWa/8eai&0 PCT/1B03/00112 153/169 GVB3 PCT/IR03/00112
CNAGGGTNNNTTGCTANTTTCATCTTGTAACT TANTTATNTNCCGT AAAAACNCNNCCC | 1 |
GGAGNTCGACCGTATCGATAAGCT TGATAT CGAAT TCCTGCANNCCCT TNGT GCCGCAGGG

AGAAAACANCAT CGGGACAGATCACAAATGT TAT TCACT CAATGGAGCTAAT GAAACACACA
CACACACACACACACACACACACACCAAAT GAATCTTTGCAAATTACTGTATCTGAACCACCT  TT
TGACCTGTAATT ATACACATACTTGTTTf TAATCAAAGCATGCAGTTTGTGATTATTCAGT

Tf CAGTAACCAAAGGT AAAAAAATAACCATTATTTGAACTGACTCGACTGCATTTGTTTTATCA
GAACAAAAATATGCCCCATCTNAAGGT GTTACAGCHBHGRCCTTCACTCTTI TCTAAG TTTT
mcwmmemecmwmenmmmwm@ﬁ@@l@eﬁm@ﬁ AC

G_I_ATTA 1 3 :.1‘ ] NAAN

N1 TNGNGT TTNCNN 63U: GCCGCAGGGAGAAAACA 63L= CAGGICAAAAGGTGGTTCAGA Gw50

TNTTGA N fce C‘ILF A CGCTCTAGAACTAAGIGGATCCC
CCCCGT A AT CAGGCTTACAGGACTCTAGECTGIGECT
GCTCTT TOCA GAAAACTGCAGCTGGTGCATTGTGTGTGTGTGTGT

GFGFGFG'I@I@}'GFGFGFGFGFGFGFGFGFGGACIBCIBCII;TNCAGACCTCGGGTTCTTCATCA

mmmmmm@mm OTTRUSETANAGIBAAACA
CGATGGCG@GMGH@GMWWWTGWﬁW@T
CTCT TG IS BTOAGT AT P oIS TR N TE A1 OT RACTERAG TAe1 NCCC

TINCANGAAATNCATATAAGCTTATCNATACCGNC

RO TNT GTTCCTTNANT GNAGGGT TAAANNCNCC
C FNN' COOGNNNCAAAAANNNTTATCCCNCTN

ACAATTTCCNNACAACNTNNCANNNCNNAANCCNNANAANNNNAANCC 250U=

AGTCGCAAAGAGECTTACAGGA  250L= AGCATTGCAGGATGATGAAG GVB34

ATCACTT GEMGOARCTAAPAGNEITATNEI CT G AGT GT AT TR CGEEIANIGNTGIE :

GTGT GT G R AT CEHE GAGTEIEASTETTHAGAGT GAAT CACCIR P ERAGCAPAGTAGCA
GAGGAGCGCCCCCCACCCCCGACACACACACACACACACACACACAGAGACACACACACAC
ACACACATCTGAATATCTGAATGACCACAACGTTATGCTCAGATGGCTCTCTTACGTTTCTCT
TATATAATGCACGTTGTGAAGTAACTAGTTTGTTTTGCTAAACTGTGCAGGGCTGCAACTAAT
GATTATCTCCATTATTGCCTAATGGACATTACACTATAAAGTGTTGGAGAATGGTGAAAATGC
CCATGACAATTTTCTAAAGCCCAAGGTGATT |

509U= CAACAGCAAAGCCAGGAGAG
509L= AGCCCTGCACAGTTTAGCAA

GM414
AGAACTAGTGGATCCCCCCCACACAGGGTAAGTCTGGCAGCTGTGTGAAGGTCAGCTGATGC

" TGGACTGCTGAGAGGAAAGTAGCTGCACGCGCCCTCTGCAGTCTGTGTGTGTGTTTATCTGTC
TGCATCAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGTGCGTCTGTGTGTGTGTCCCTG
TGTITGTGTGTGTGTGTGTGI TGTCCTGTGATGTTTATCTACACACTGTGITGACCTCATTTATT
ATTTACAGCCACCAAACTGAAGACTGAAACACCAACAGCTGCAGTTCCTGAGACGTCCAGCA
GAGGCAGCAGTGAGCCAGCCCCACACAGACAGATGTGGGTTCAAACAGCAGCAGCTGCAGCT
CTGATGTTTAGACTGTCATTATCTTCCATCCACAGGTTTGNGCTGCATTTGCCTTTCTAGICTC
ACTGACCACTCAAAGCTTTATCACACCTACAGCCAGTTGAAT

414U=GCTGGACTGCTGAGAGGAA
4141 =CTGCTGTTTGAACCCACATCT

GM543

Figure 11 WWW




GGCTGAAAGGTATGAACAGGT TTr AGAGAAACAT CTGCTCCATGCAGATGTGTGT TTCAGSAobA 2586 U=
CACTTGTr AGCCCTCTACATGC 534L=TCTGCATGGAGCAGATGTI T GW78
TGNGTNNNW@@J‘E@CTTGGGTACCG\IGCCCCCCNTCGAGGTCGACGGTATCGA];@f@mmM12
CTTGATATCGAAT TCCTGCAGCCCACAT GTTAGAGAT GGCT GAGGAACAGAGAGGGAGA
TAACGGAG_GACGGAAACCACACACACACACACACACACACACACACACACACACACACACA Figure 11
BBBB 18 Cctober 2006 WO 03/ 060160 PCT/|B03/00112 154/ 169
CACACACACACACACACACACACACACACAGCGGTATTTGT TTCCAGCAGAAT COGCTGCGA
GAGCCGAGATGAAAAT CATCACCACACT CGAGCACAGCAGCATCACCGG T GGGGGAT
CCACTAGTTCTAGAGCGGCCGCCACCGCGGT GGAGCT CCAATTCGCCCTATAGT GAGTCGT
ATTACGCGCGCT CACTGGCCGTCGTTTTACAACGT Ad868.T GGGAAAACCCT GGCGTTAC

CCAACT TAAKEEECTTGCAGCACATNCCCCTI TCGCCAGCT GGCGTAATAGCGAAGAGGCC
CGCACCGATCGCCCTr CCAACAGT TGCGCAGCCT GAAT GGCGAATGGAAATTGTAAGCGTT
AATATTTTENMARAATTCGCGTTAAATTTTTGT TAAATCAGCTTATTTTTTAACCAATAGGNCG  ARAN
2780=TTAGRGLTERAMTAATRATAT TAAASCE GOCAGTATATRRGOTGTGT

TANTTTGAT
TATCGAAT
TGGAG nc
GATCTGTGRL
- ATATTCCA GAGCCATACTCAGTGCTGTACACTGAGTC
TCTCTCTCTCTCTCTCTCTCACACACACACACACACACACACACACACACGCAGCATGAGCT
GTAAGAT AGGAGCCACGCT CAAGACCT AAAT GAGGT CCTGCAg AGGAAT CACCACCAGGCT
GAAGGAGAGWICATCCTTCACCACATCATCACTCTGCACCTGTGGTGACCTGATGATGAG

GT GTGAGCA¥ : ACBACTTOBEEAATART TEACTABEACT AGAAGCG
(XBCGCCAC@@Q@W@&@WW@W@@WCT G
GCCGTCGT Lec WA PR XL JCON RATCGCC
TTTGCAGT ‘323‘:"?‘}” f 5’&%‘\“{'; : ‘.’N.& ?3- : !ﬁ\vl’ge ‘a@
AAT ’;%é%’ag*' A \ﬁnva‘;p ﬂv A &}"’W 5&“{* 3 \5’\ “ MACCNTT - AANATTT
2550= LA GML68

397U= ACACCTTCCCCATCAA
397L= TGAGATCATCCCATAAAAAGG

GMS3

GNNNAGGTGNNGTGNNACTTTATCTTNTAACANGN NCNCCCAACGTGNCCTCTCATCNCTTF
TGGANNTCGACCGTATCGATAAGCTNGANATCGAATTCCTGCAGCCCANNTNCACCATCTCC
TCTTCAGCCACGAGNGNNTTCCAGTGTAGTGGACCAAGCTCTCACCAAAGCAAAGGCTTAG
AAAGAACACACACACACACACACACACACACACACACACACACACTGATAAAAGAGGGGTA .
GTGATAATGGTGGAGGCTTAAGAGCTTCAAATTGCCCAAAATGGAAAGTGTGCTCTCTGCAG
GAGATTCAGAGATAGAGAGGGAACCATGGGETCTGCTATTTTTGGTCTACTAGGGGGATCTA
AATCTGTGGCTGGATGGAAGAAAAGCCTNCTGGGTAATGACCCTAAAAGCCCACATCAAAAA
GAGACACCCACAGTTTTTTTCTGATATTCATGCTGCTCGACTGGAACCAGGTGTGATAAAATA
GCTGAAAGCTGAAAACAAAAAGCAACGAATGACAGAGTTCTTATTTTTATCACAGTTTTTAAG
CCAAAAACTGCAAAATCATAANGGGTCAAGTTAANTACCAGATAAANGGCTTTTAATTCATAA
ATNTGGCAANAATAACAAAAANGAAN

~ 83U=CCACAACACCATCTCCEC
83L= CCATTATCACTACCCCTCTTT

GM482

GM39
ANNCCTTTGCTCCCCGCGGTGGCBGCCGCTCTAGAACTAGTGGATCCCCCACTCCTCTCAT
TAACCTCTGGTATTTCAGACCAGTTTCCATTTATATTTAATGAGAGTCTCTGCACAAGCGATT
TGTAGTGGTGAGCAGCACCATCACAAATTCTCTTTCGACTGTACGGCACACTCCCTCCATGGT
CTTTTACAAGATCCCGCTAAAGGAGCAAATGGGATCCCCACTATCTGAACTATGTGCTATATA
TATATATGTGCTGCTGTGTGTGTGTEGTGTGTCTGTGTAGTAGCAAAGACTGAGCAAGAGAGAGE

Figure 11 XXX




TANNTTTGACAACCT TGEGT ACCGEECCCCCCCT CGAGGT CGACGGT AT CGAT AAGCT B@etober 2006

TATCGAATTCCTGCAGCCCAAAGCGACAGGT GCACGCT CAGCCT CACGCCCACACACTCCA
TATAAGGAGRBAGIGEIFGACCGGGCT GTCACAGCAGGAAAT CAGGAGGGT TTGAACT GREA R03/00112
- AGGGGAAAGT GGAAAAGCT TAAACAGT GGAGCT GGAATAGGCT CTGCCCCCATCACCCT GA
TTACCTGTTGGACT TTGCTCAGGT GTAT TAAAGCAGCT GGACAGATGTTAGAGATTATTTCTG
TTTTGACT GAAAGCT GCTCGT CAGACACACACAGACCGT AACACACACACACACACACACAC
ACACACACACACACACACACACACACACACAGT GTGTATCAAATTCACTGTTTACAAACCATG

AATGACT

CATACCAAAATCATCAATATGATCAATAACACTGATGATTATTATCACTGT GATCAT

TACTGCTACGCGT GT TGT GACGCACCAGCACCAGT GGGEGATCCACTAGT TCTAGAGCGEG
COGNCACCGGGGGT GGAGCT CCAATTCGCCCCT Am CGT ATTACGCGCGCT NAAT GGCCGT CGITTA

Cct ober @UUUGA@@TG@NM‘G@W@%@%@M&QTGQT@QTI@Gmﬁ TR TGToR
CAAT GCOATGSARSERTETRP BRACOACCARGANET AT _W@gwﬁﬂc
AGAGAGT SRSIEH BFEFEFERETEFRARTE mo GECE

ACACAGGAAT GGCTTGGT GCT GGAAAAAAT GGAT GGGGATAT GAACCGAGT GGAACATCCT

GTCCCAT
TGGIGIT
671 U=

%%ém%mmmmm TCGGTGTGGTTATGT
GCAGAGTAAT 671 L= CTCCGTGIGTGAGIGCAAGT (G\vb6

TTGAANTCGNGAGCNCTNGGAANNCCNGT CCCT T TNGGANGT CGNCGGTNTCGATNAGCTT
GATATNNABFAACT GTTNCCCT TTAGCCAGAAT CGGAGAAAAT AAAT ANGGNGAAGAAAAGC
TTGTGCGCCATCGACACGT CACACACT CCCTCCAGCCT CTTGGRCAAGGCT GCAGACAGCAC
TGCAACCABANSAERRINGCCT AAAAAT CTGCAACT AT CTGGCATATGCTCCTCTGCAAAACT
CTCAAGGCTTCAATACGAGCCT TTCTAGT CAAGCAGACT CTCTGCTCCCAGTGATGCTTAGC
AATAAAACE?2? ACAGAGGT CTATTTATGAATACT AACCACACT CCCACACACACACACACAC

ACACACA
CCTGCCA
TGEEGA

TGCAAGONA MG AT RGBA AT AG AEF S SOV ASRIANGNG AAATE SAECASATBCCT O LABATAAGAG 56 L=

GATAGCTGATGAAT TCGAACAGACAGAGAGGGACGGT GAGECCTGATC
e S
TS APROTAATG:

L GTGCG

CCT CACC@ A XX T AR BATI B RO TCCACATCTTAAAGGCAGGAATAAATTACCCTCAAAAGAATTACACTC

AGTGAAAATGTTGCCTTGCGTGCCAATTGCTCTTCTTCTTTTTICTTACATTCTTACATGCATG
AATTCTCTCTCTCTCTCTCTCACACACACACACACACACACACACAAGCTGGAGATGAAAGC
CTCATTCAAGGTGTAACTGTGTTATAAAAAGAAATTANTTGGAGAT

666U= ATGGTGCGCTAGGAATAGCA
666L= TGAATGAGGCTTTCATCTCCA

GM285
GNNNNTNNTNNNTTNNTTGNNNNNNTCCGTTGGGAGCNCCCCGCGETGGCGGCCGCTCTA
GAACTAGTGGATCCCCCACAATGATAGCAGTGGAATTATCTAACACACAGATACACACGTAA
CAGCCACAGACCCCTAACATGCTTATCTAAGTGGCGATATTACAGTAATACATTATAATCACA
CTCTTTGATCACTCTATCTGGGACACCTGCTGCACTTTGGGGGATGCAGAACTGCTITGTCT
GCAGATATATACACATAACACACACACACACACACACACACACACACACACACACACACACA
CACACACACACACACACTCTATATGACAACCAAATTTTCCCCTCACAACCGTAATGGAACAAA
CGGCAGAGCTATTAGATTAGCAGGACATGTAACAACACAATAAACTGGGAGCACACCTGAG
GCTGGATGCAGTGTAAGTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACC
TCGAGGGGGGGCCCGGTACCCAGCTTTTGTTCCCTTTAGTGAGGGGTTAATTGCGCCCTTT
GGGCGTAATCATGGCATAGCTGTTTCCTGTGTGAAAATTGTTATCCGCTCACAATTTCACACA

- ACATACGAGCCGGAAGCTTAAAGTGTAAAGCCTNGGGTGNCT

285U=TGCACTTTGGGGGATG
285L~=TAATAGCTCTGCCGTTTGTTC

GM648 '

FTT] lAATACAACACTGACACAAAGTTACATCTCTGACTCGTGTGTGTGTGTGTGTGTGTGTG
TCTCTGTGTGTGTEGTGTTTCGCATTTTGCTAACTT TGTGAGAACATGTTTCAGAGTGAGGTCA
GTTFAATCTTCAGACCTCAGCCTCAGAAACCCACGGTCTGCATGAATACTGCl TITTTICTTA

Figure11 YYY

ABcce 18

GTGAATCCAGGATACGCGAATGTGTTCCAG  TACTCCAAACAT




GVB10 ATGAAACAACAGT CAGGAAT AAACGGNGAAGAGCCT GAGT GGGT AT TAGT GAKGESACT6MS
CGCCCATCANNGT TCTCAGTr ACAGCAGATNGGCGT GTCCGCTGTCGGAAAAGATTTGTTCA

AATTAGT CCMABABAERAGGATTTTGGAAACAAACACACACACACACACACACACAGAEAEH3/00112
ACACACACACACACACACACACACACACAT AGAT GAAACAAACAAGT GAAGGAAACAAGATG
CCAACTGGTTATCAGAGGAGT TGGCAT GGCAACGGGT AAAGT TGCTATGGGAATGGTAGTA
TTAAAAGAGAT GAAAGAGGAATTATCAGCACAGTTGGAAAGTA  610U= GATGTCACTGACGOCCATC
610L= CCATAGCAACTTTACCCGITG GVB33
ACACACCTNTACAGT TCAAATCCACT GGACACATAATGTAAAATCTGNAG
CAGAATCAGTAAAAAACCCACAATAGTAGCGACTGCGCCAACATATTTTT
GGTTGTGTTTGTGATGAAAAAAGCAGACAATCTTA! GAGAAA
CTTTMTGFmﬁWMMW¢A@K5TAGTAGMTMWCTCCT
GAGCGTATCLAC? ACACALBE TN ABAT A MINCATAFFCATCTATATCGACATACTT
ACACACAC‘?@@T@%ACGCCGTTCGTGTGTTCTCATGTTCTGGAGACAT Figure 11 DDDD 18

Cct ober 00112 156/ 169
TACACAT TAGAATCT GAGGAT
ATTTT CACACT GICAACAGCATCC

CGCTNGTGCACACACI\ICGTTGI\IACCGACTGCAAAATGCTGTGAGAAGTCC
AATTCGATGCTTTTTCACCACT GNACAANGGGCT TCANAAGANAACNGAN
CCCAAANT@IOIAMCCNNATNCCCCTGGTTTTATNATTAAATCTNCCCCAA

G 247 ' TNTC

TGS AWGWWWWWAGCWGMT G
FO A AGACTGCCCCAAACTCA
TOTGTGTGTGTCTATGT

“RCCTGGAGCCTGETGGG.

M(ECS
AGT TGGA TTGATCTCAACCAGT CACCAGCAGCTATGACAGATGGCT
CTGACT CA@]G@&CACACACACACACACACACACACACACACACACACACA

CACACACATECBGARBCACAAL NCGAICTAGRTEBACBGACGCAGTCATGEGTGGGGTCA
CAGATGAGEH mammmmmwmmmm CTCCACACACACACACA
CACACAGACRCAPETAGS AN PCACH CACA G CATIRAC A RACACARAGH
' CACACACCTAACAGAATGTGACAGGTCTGCCTCTGAACAGTGTCCCTGCCACAAAACAGAAT
TTTTCAGTATTTGTCTTTTAGCCACGCTAGCAGCATGACTCCAGGAATAGCAATAGAGAGCT .
GAATCGCTACACTATACCAGCTGATTTCTGTTTTTTAAGTCTCAATCACGCCGTAAAAGGCTA
AAACCAGAGTCTGAATGTAAAAGATGGCTGTGGCAACCATAACATCACTCACAGGTI'I'GAGG
GCTITTTAAAGCCTTCATGT

564U= GATGGTGTTTGGCTTGTCAG
564L~ ATTCCTGGAGTCATGCTGCT

GM202
TNTTTGACTCCTTGGAACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTG
GATCCCCCACTTGAGTCAATTCCCTGTGAATTAACATAAATGTGGTGATT
CGCCAACATAAGCAGCTGTGTTATGACTGATGTGAATACAGTGGAAGGGT
CTGGAAAAGCAGATGCACAGCTATCGAGCTGCTGCATTGCTGCTAGTCAGG
AGCTGTCAGGAAAAGACTAGAAGCAGGTCCCAGATGGGAACGCATGTGAA
CACAAAGTAGAGCTTTGCATGCTCAGCAAACCTTCTTAAGATAAATACAA
TTOTGTGTGTGTGTETGTGTGTGTGTI TGAGTGCTGGAGGGGTCTTTCAC
AGTTCCTTGGAATAAGCCTGTTCTTGCGTTGTGAGGGTGCAGCTAAACAT
AAATCATGCATTAGGCTTTCTTAGAGGAGAACTTGGTTTCGAACATATCA
GCTTGAATTTCGGACCCGCGETGGBCTGCAGGGAATTCGATATCAAGCTTA
TCGATACCCGTCGACCTCGAGGGGGGGCCCCGGGTCCCAGCTITT

202U= GGTGATTCGCCAACATAAGC
202L= AACTGTGAAAGACCCCTCCAG

Figure 11 ZZZ




GAGGT TNCAGGGTGCGATGCTTTCAGGTATGITT 224U= GGGR
. 224 L=TGAAGTAGGCGTCTGIGTGAAC (GwW63 ACTATGAARAT Oetober 2006
TTTGANANGS D bs7eel §cCEEECCCCCCCT CGAGGT CGACGGT AT CGATAACCT TGARAY (B o3/00112
GAATTCCTGCAGCCCCCATGTTGACAAACCAGGATI CATGCTTTTCAAGACTGTCTGTCCAT
CCGT GCCAAGGACCCCCCCATAGAGGCATAGAGCTACAGCCACCATGACCCTGI TCCACAC
ACACGCACGCATACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACACACACACGCCTCTCTCATCTGI CCTTTCACATGI AACCCAGCAGAACAAAAGCA
AAGGACTGGAAACACATTTTCCCGT CCTTATGAGCACT TCACTTCCTGTGTGCATATGICTGT
TTACATATCACT CCTGCCCT TCATCCAACACGCT TACACAAAAATGCATCACCCATTTGT CCC
CTACTi - | TTAGCCCATGCTTGTCTGTAAATATATIAZGSATGCAGCTTCTTTTTTCATTAGGATC
AGAGT GCAEGAGCCCAGGAACAGGT CCAAGAACT GAAACATAAGGAGAT TGGAAAGAAAGC
GTTGTGAAATI TGGAGGGAACCTTCAGCTTTTCACGCTGCTGNGATGGA 263U= GTCCATCCGTGCCAAGG
263L=TTADIXITGITCTCCTGEGTT GVB99 :
TTTGIGCCAGT GAAGCATGTAGGT GCATCCTr GTGIGITGTCTGTGTGTAT

ATCGAT GKMISBAGGAGAGACGT TAATGT CCTGGGA T
GGTGAGAGHAATRPREORNOR] e\ AAGTGAAGACAGAAGA
CTCACT M TGACAGCAGTAATGGC
\CAAAACACAAATGT

CTACACA A - e @E?Z\g?ﬁ@eﬂdrdi&ﬁﬁ S
' ; GTGTCTGTIA Al T RAEEPTTTCT

PCT/ | BO% 2GA %&WWEWWGWGA@@C
CGGITGT AT E O ARABGAGTE BRACT BOOBTAEECTTNCATG TTGAAGCTTATTGG

TGTGCCTGAEST & TANACROAACAEGGRGRT

TTTTGTGCCTGACAGTGAG Tl Tl TGGTTTTGTTTCCTGNTTTATTCCTT

?TGTT?W@AGMWTGTTTM@GTCCCATGT

GGGT PECRISAASHEATCERATORG AMMATTCAACC  399U= CGOCCTGAGAGCAACA 399L=

AGTGTGCCGTTCCAAAAATAC GW93 G\VB7

TNTTNI T TCTNTTGGAATCCCCCGTGGTGT TTGANCGCTCTAGAACTAGT GGAT

mm%@wdwwcsﬁAmwAwmmAﬁcmmmTPAT

TCGCACAAGAATAACAAAGCAT T GCT GCT CCOCAGAT GCAGOCCCCAAAACACACACATACG
CCGTGACCTATGTGGGCTGAATGCTAACGGGGGCTAAGGAATGCAGCCGCTGGGGTAAAA
CGCCACACACACACACACACACACACACACACACACACACACACACACACACACACAGACA
CACACACACACCCTTCTCTTTI I'GGAGGAGCACTTTAAAACGCAGTCAGAGCTGTTGACTTG
TGGCTGCTTTTGGGATAAGAGACAGAGGTGGAGAGATGEGGGGTGGATGTGTAGCACTCTG
CCGCCGACCGGCAGGATCAATGAAGGGCACTTATGAAGAGAAAGCTCACTGCTTGGAAGAT
TTACAATGAATGGCTCGG s

581U= ACCTATGTGGGCTGAATGCT
581L= CAAAAGCAGCCACAAGTCAA

GM368
TNNTTGTCGNGATCTTTTTGAAAACCCCGCTCCNTNTNGAGGNCGACNGTATCGATAAGCTT

GATATCGAATTCCTGCAGCCCCcocTCCCTCACAGCAAAGGTTTGTTIGARGGGTCCTCgGCA
aGGTCACACACACACACACACACACACACACACACACACACACACACACACACACACACACA
GGGGGAACAATCAATAACGGATGGCTGGATTAAGGTGTCAGGACATCTATGTGTCCAGCCA

GCATACGGCTGAATAACTCTTGAACACACACACACACACACACACACACACACACACACACA
CACACAQACCTCCATATCCAGCT']TCCTATI'GTCCGCTGTCCATCACCACGGGGGGGATCCA
CTAGTTCTAGAGCGGCCGCCACCGCGGTGBAGCTCCAATTCGCCCTATAGTGAGTCGTATT

ACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGGTTACCC
AACTTAATCGNCTTGGAGNACATNCCCCTTTNGCAGGCTNGCGTNATANCGAAAGAGGCCC

GCACCGATCGCCTTCCAACAGTTGCGCAACCTGAATGGCNAATGGAAT

368U= ACAGGGGGAACAATCAATAAC
-368L= GACAGCGGACAATAGGAAAG
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AAAGCACACACACACACACACACACACACACACACACACACACACACACACAACT GCGRASS®mber 2006
ACAACTACCACCACCCACT GCCACCACCTCATAACCATI | | TTCCATTGTGTGTTCTTCTCCCC

- CTCGTTCTGFEG5H& T &CCT CTCTTCAT GATAACAACAACAGAGT TGAAGCCT CTT ARG ho112
CACTTTGAATATCAGAT TGGCTTTGT GT GT GTGGGCAGGGGATGT TTGGGAAGNTGT TGACAT

[ rrr GGTGAGACAGNTTGGNCNCTACNT TTNGNNCTTACTTTAT GGGT TGNGCCCCCTNTGAA
AANGGGTTTNCATGGANATNNCAGT CTNNANNT TTACT TTAAGGNTI NAGGGGNCCTGTCCC
CTTNCCCCGCOCCGCNCNGGT TTAANGAAATTTTGNTNTNA  57U=TAGCTTTATTCGCACAACAAC
57L=GAGGGGGAGAAGAACACA GW01
TAGACTACGAGCAGATATGATGGGAATAACAATATCTGGAGTCCCGATTC
AACTGTCTGATCCTTATCTCTGOCTGTATGATTCR@AGAD! | CAGATGT

TATTACT CTCAAGGATTTGTATCCTAAAGCCT CGACAGTGACGACG

GCCCT W¥WW@W@WTMAAACNCNMCCCW
AT COGCAGR A AN ACATATACATA A ACAGARDAC AR CCTINGTGCCGCAGGG
Ammmmmdmﬂmmm@mCTAATGAAAGACACA
MMGTGWWWTWCTGTMCTGMCCACCT

GATATGTCTAGSCCT A GTTTGTGATTATTCAGT
GATTTATMWW ARG ACTGCATTTGTTTTATCA
GTTCCA g ._. Al CTAAGTTTIT
 CGOCTAA Acﬁm t: g@% ATTTGGGGGATN
_ AG A GCTTATAGTGAGTNN
TGCAGCTH el @#&%&Kﬁ&%ﬁ%@%&%ﬁﬁ%ﬁm@c
TTGIT |c;L GI TTACAAGACT TGT GTGTATATATGTGTGTG
TGTGTGT TS GaGT CTGRGCT TTCAT GCTGT CTGCT CAGTTGT ATGOCACA

CTACT GABEYAABACCACATHOMBBATACT GAAATGT TCCTATAACT GGGATTTTAGAGAAAT
TGAAACAGBAT AACOTTOIAABGIGGTTCAGAFFF 18 COct ober 2006 WO 03/ 060160
PCT/ 1 BO3/ 00112 158/ 169 662U=TGCAGCTGACCTTCACTCTT 662L=
TGAGCAGACAGCATGAAAGC  G\VB89

CCCAGATAAAGCATGT CAGCAATATAATATTTACACCTAAGAAAATACATCACGATATAAAGT

1l JTGTACTT _
GCTATTT DT AR xoce
ACACACA A CEATATAAMNEIRTGT CAGC

GTGTGTGTGIGTGTGTGTGTGTGTGTGTGTGGAGGGGGGGTNCAGACCTCGGGTTCTTCATCA

TCCTGCAATGCTGCTGAAGCAGATGGGCTCAGGTGCTGCAGCTGGGCACCTCTCCTCACTCAT

CGGCAGCACCGGCGCTTCAGTCTGACATCAATCATCTAAACACAAACATGCTCCCGTACCTGG
CGATGGCGCTCGGGGTCTCTGTCTGTCTGCGTGTCAANTAAAGCTGCTGTCTTATCTTGCTGTG
CTCTIGGCTAACATTCATCACTGTGCCTGTNTNTGACTAACTGCATGGAGCCCTCTCTGATNAA
TGANAACTAANTTGCTTTGGATGTTCANAAGNTANTTAATCANANGTTTAANCCTNTGTAAGT
CTNNTTINGGNATGTCAACACTTTGGGGCTNCANGAAATNCATATAAGCTTATCNATACCGNC
AACTNCAAGGGGGGGCCCCGTNNCCCAACNTTINTGTTCCTTNANTGNAGGGTTAAANNCNCC

CCTTGGNNCNNAAACAATGGNCANAANCNTTNNTTCCCGNNNCAAAAANNNTTATCCCNCIN
ACAATTTCCNNACAACNTNNCANNNCNNAANCCNNANAANNNNAANCC

| 250U= AGTGCAAACAGGCTTACAGGA
250L= AGCATTGCAGGATGATGAAG

GM534

ATCACTTGTTAGCCCTCTACATGCAGAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTCTGTGTGTECTGTGTGTGTGTETGTGTGTGTGTGTGTATCTGGAAAGGCTCCATTGG
GGCTGAAAGGTATGAACAGGTTTTAGAGAAACATCTGCTCCATGCAGATGTGTGTI"I’CAGGA

A

534U= CACTTGTTAGCCCTCTACATGC
534L=TCTGCATGGAGCAGATGTTT

GM278

TGNGTNNNNNTCN GATI”CC'ITGGGTACCGNGCCCCCCNTCGAGGTCGACGGTATCGATAAG
CTTGATATCGAATTCCTGCAGCCCACATGTTAGAGATGGCTGAGGAACAGAGAGGGAGAGG
TAACGGAGGACGGAAACCACACACACACACACACACACACACACACACACACACACACACA
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589L= CCCTCGTAATTAATCTTTGITGITG Gw15 18 October 2006
AGGNNGNNNNNAGNT TATCT TNNATNNGGGGNT TNAAGGNANCCT TCCCN
CTANT GGEANRAG06dekaT ATCGATAAGCTNGANNT CGAAT TCCTGCAGCC PCT/IB03/00112
CATTNACCATCAAACAGACACTTCATTNGGGEGENGCAGTGATAACAAATAC :
ATTGIGTAGGATAATGATGGCAGTGGT TCATATTGI TCATTATACGICTG
GGTGTCATACGGCACTTGCAAATTTATACGTICTGTGGEGTGCTTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTGCGTGTGTGTGTGTGTGT GTGCGCGTGT G
TCTTTGITTITTGICATTTTCATGT TTCAGCAAATTAACGTCTGAACCATT
GGGAAGAAAAATATACCATCATTTGCCATTGGNGACAAACAATATATTTT
GGATAATGATTGCATCTATTGGCTTCTGCATTTGNfsMrTgeT GAGGTAATG
AATTTCCT; GKW@@%A@&QA&MMM@@@@WTT@AGCAGAATCCGCTGCGA
CIEAE ENERNFCACCCCTTTTTIGGEGGAT
(¢ 'Neﬂw CBNCNCGOLQIATAGTGAGTCGT

ACACACACACAGAGGAGCCACTGT TTGCCGT GCAAGT TTTTACT CGCAGT CTTGGEEGT TGT A

| TGAAGTTTAEGCPARAREAT: TTTACAGTTTCTGTATCTTACTGIGC
TCGGGATTAGIT AT SSAARE MARTA TTGATCOCTGACCACATTGATCTCAAGG
CATGACTAGATAACGCTCGOCCCAGT TTTTCCTTTOCCTCCTCAAGATACATCTCTGAAGAAT

AGGCTTGCATTACCCTCCAGCCACATCTTAGATTTTTTTI i i AACCAGCCCACTTTTTTTCATG
AGCATATAATCCCTGT TTTTTGGGGGATCCACTAGT TCTAGAGCGECCGCCACCGCGGT GG

AGCT CCAAIMBBCCCTATAGT GAGT CGTAT TACGCGCGCTCACTGGCCN 131U=
CﬁCATTGAWF@T?W@ﬂGA&MWW¢m%W QH/F\BC ATRASSETER Cct ober

2006 GGTTCGGTCECCA
GAGA R MR A PEATAG e AEEETE e o
FR1E ks ' a
TAGTGA AR _ G : Y GAGTC

GTGTGAGCATCCTCCCCTGTAGAAGACAGCAGTCGGGGGGGATCCACTAGTFCTAGAAGCG
GGCGCCACCGNGGTGGAGCTCCAATTCCGCCTATAGTGAGTCGTATTACGCGCGCTCACTG
GCCGTCGTTTTACAACGTNGGNGACTGGCGAAAAACCCTNGCGTTACCCAACTTAATCGGC
TTITGCAGTACAATCCCCTTTTCGCCAGCTTGGCGTTAATAGNCGAANNAGGCCCGNAACCG

AATCGGCCCTTTCCAAACAG'ITGCGCAANCCTGAATI'GGCNAAATGGAAATTGTAAACCNTI'
AANATTT

255U= GCTGGTCTGGAACATCTIGTICT
255L= CITCAGCCTGGTGGTGATT

GM168
TOGNNTTTGACAACCTTGGGTACCGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGA
TATCGAATTCCTGCAGCCCAAAGCGACAGGTGCACGCTCAGCCTCACGCCCACACACTCCA
TATAAGGACACAGGCGCACCGGGCTGTCACAGCAGGAAATCAGGAGGGTTTGAACTGTCAG
AGGGGAAAGTGGAAAAGCTTAAACAGTGGAGCTGGAATAGGCTCTGCCCCCATCACCCTGA
TTACCTGTTGGACTTTGCTCAGGTGTATTAAAGCAGCTGGACAGATGTTAGAGATTATTTCTG
TTTTGACTGAAAGCTGCTCGTCAGACACACACAGACCGTAACACACACACACACACACACAC
ACACACACACACACACACACACACACACACAGTGTGTATCAAATTCACTGTTTACAAACCATG
AATGACTCATACCAAAATCATCAATATGATCAATAACACTGATGATTATTATCACTGTGATCAT
TACTGCTACGCGTGTIGTGACGCACCAGCACCAGTGGGGCATCCACTAGTTCTAGAGCGGG
CCGNCACCGGGGGTGCGAGCTCCAATTCGCCCCTATAGGGACGTCGTATTACGCGCGCTNAAT
GGCCGTCGTTTA

168U=TCAGAGGGGAAAGTGGAAAA
168L= CAACACGCGTAGCAGTAATGA
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CTCTCCTCATAGAAATACACTGGAATGTGTCACTTCTGT TGGT TGNT TAGAAT CACAGR Uctdber 2006
CTTTAGTAAACTAAATTATTTAGACAGCCAATCTAA 615U= GIGCACAGAGGAAGGTGGAG 615L=
CCCTCCTT Mo bddebisaT GTC  GMLSS PCT/IB03/00112
TCPATNTr TGANAGCGATCTCTr r GGAACT CCCCCNCGGT TNCGGCCGCTCTAGAACTAGT GG
ATCCCCCCCCACTCATATAAACACAGC AAAAGT GCTACTCACATCAGT GCTAACATCTTAAAG

ATATGCATATTAATATAGATATTCACAGI TCCACTTI TAGTCAGACAGAATTTATTTGITTCTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAGTGTCTCAGTGTTACT
GATGGAGCTGGT GCTGAGAAACACAT TTGACT TGAGT GTGGAAATGTCAGTCGCTTTGATTAC
TGCACTTAGGCAGCTGTGACATTI TFCACTACT TTACGT GCACT CAACGCAAAGGT CAAAACA
AAAAGGACCGCEECCTGCTCTATTTCCCAAACCT ATIEBAGOCAGCGCCTCATCGEGAT TGGT GGT
GCCCCTCgspggyt TGCCTCTCTCCCT ANNTG\IGGGG\IAGCCCCCNCACCCNCT TATCT NATNCT

ALY 5 WTAAACGTACTACAGGGG
155 wmmmmmcr@%wmmmw@e&cmn
RO I QECATAG NCARACEEAGEESTTCGGTCTGGTTATGT
CGGCCGCTORAEGIA @%@A‘?WWW“CGGMTGTG“CGAG
CAGGTCT&%&@%&?GCCGGGTAAAGCCCCGGGAGAGGCAGCGCTG
TTTCOCT CGIG
AAAAGAA % v A
CACACACA mmmmmmﬁ ACACACACACACACACACA
' CACACACAGAGT TCAGCTGTCTGAACACGAAAAGCTGATAAGGTGTTTTG
GGCTGCA@MSSTTCGATAT CAAGCT TATCGATACCGTCGACCT CGAGGEG
GGEGOCCGGTABBNAGCNEREGNTTECTARMET CAGRITT TV NGG2BIIURNCGGTNTCGATNAGCTT
TNGGCGT AANTBARNSATEIA NS LRI CTASRC HASA SN EATORATANGGNGAAGAAAAGC
CACAAT T (TR AT AGAS AL T A AT PP AGETFRAGGCTGCAGACAGCAC

CGATCCCGGITCAGITG

TGCTCCTCTGCAAAACT
GGTGCT ¥ 6 TGCTTAGE

OGN TTT oREREAG LT
343U= C < . BaddoEEkrd 8

Cct ober CANRCRA) +6TG G ACTTATTGNTG

TGGGGACACAAATTTGTTACACACTCACATTGTGAGGTCTCGCCTACTTTATGGGGACAAAT
TGCAAGGNAAATCATTCAATTITAGGGTGAAGGCTTGAC

56U~ GACACAATGCCTAAAAATCTG
56L= CCTCACCGTCCCTCTC

LG20

GM610
ATGAAACAACAGTCAGGAATAAACGGNGAAGAGCCTGAGTGGGTATTAGTGATGTCACTGA
CGCCCATCANNGTTCTCAGTTACAGCAGATNGGCGTGTCCGCTGTCGGAAAACATTTGTTCA
AATTAGTGCAAATAAATGAGGAT T TTGGAAACAAACACACACACACACACACACACACACAC
ACACACACACACACACACACACACACACATAGATGAAACAAACAAGTGAAGGAAACAAGATG
CCAACTGG'ITATCAGAGGAGTTGGCATGGCAACGGGTAAAGTTGCTATGGGAATGGTAGTA
TTAAAAGAGATGAAAGAGGAATTATCAGCACAGTTGGAAAGTA :

610U= GATGTCACTGACGCCCATC
610L= CCATAGCAACTTTACCCGTTG

GM333
ACACACCTNTACAGTTCAAATCCACTGGACACATAATGTAAAATCTGNAC
CAGAATCAGTAAAAAACCCACAATAGTAGCGACTGCGCCAACATATTTITT
GGTTGTGTTTGTGATGAAAAAAGCAGACAATCTTACTGAGCGTAGAGAAA
CTTTCATGTGGCTCTATAAACCAATAGAAAATAAGCAAAGTGCCATACAC
GAGCGTATGCTCACACACACACACACACACACACACACACACACACACAC
ACACACACTGCTTCAAACGCCGTTCGTGTGTTCTCATGTTCTGGAGACAT
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GGGAATAGCACAGT GT CCT GGGT GACAT GT CACAAAGCATAGGGCT TAGAGAGAACAGAGA tober 2006
CACACACACACACACACACAT CCTCAAAAT CAAACCCATCTCTCTGATAGCACTGCTGCCAC
CCAACACAGRBGGhGagT AAATTAAGTGT TTTGAT TATTCAGTAAGT GTACGTACATS s 60112
CT AT AAGCCAGAGCGAAGGAAGGAAGGOGT GAGT GACACCAGAGGT CAGCAACACTCACT
GCAGCTATACTTACATTTTACAAGGAT TACATCTGCTCAGTGATAAGCAGTCTTf GTTTATGT
AATCAAT AAAGCAGCACAGT TTGGAACAGT GTGGGACT TCAGCAACCTGATTACCAGCTGTC
TAACT GGCT GACT CGAGCGGCT GT GGGGGAACAGCAGCCCCAATAATNCAGT CGAGGCAG
AGAGAGCT CGGAGGGAGTATTCCGT TFAGCGGTGACCAGCCTC — 613U=TAGCACAGTGTCCTGGGTGA
613L= GTGTCACTCACGCCTTCCTT GML71

TNNTTf GATCCGTNAATCNCTTTGAACCGGCCCCT 3BT AGGT CGACGGT CTCGATAAGC

Tf GATAT CORATOICEAEAGECTACT SIASTTCARCRATAOARSRATGREAGEATCCTTCAL GT T
GCT GCCATERUTBCTASTITACEAGEITKCATT CIAUTGACACT BATAAT ABCATEIAT GTCACTG

GCT. A@T@ﬁT@ﬂ@&WﬁWMM$mmmTATGCT

MG

ACACACA AENE @@a{w @fﬁ AACT
CACAGT -SINC Sl WECAY GAGAGTG
GAGTCTGA CCACTAGTT CTAGAGOGGCCGOCACCGOGGT GGAG

CTCCAAT TReR0RT T AT A GAGTGRETATH ACGOGCGCT CACTGGECCGT CTGT TTTACAA.
CGTNGT GAGH A AP AN Tk hat F ANCOOCAACT TAAATTGOCT GGAANCACATF
COCCTf TTGCCAGNT! GGGOGNTAATAGCCNNAAAAGGCCN 171 U=GOCATCACCTCTTGCTT
171L=GAGTTAGGGCAGAGGTTATGT ~ GML46

GNGAGNNNGHEIGANNTS GTATTNNGT CTANAAANACT TTATTNAAANNCTCCOCCCTTTTGA

GGAAAGAGE TG T ETOTCRNATETTGAGEA AL ATGNG AT BAAAAAGT C
CTCTGTTARASITASTET FeAETE T%WW@A@CACACACACACA
CACACA \s é%ﬁ CLTAAT
ATATT CTCCATTI AL AP RS TAGGT
ATGCACT ~ e A f TGTTTG
TTACAGT CTCTGT

GTTT Gl Gl AGACNGAAOMOACACAB AT AR A HOHO OGS ANABAERGAGAGE CTATGT  NAG TO CAC

- N1TNAAT GASATRASETITAE ACET TAGUACAGGTIS TNARG GEAGSTIAARG AT
NTCCTNTNGACACAGACRENFCTFOSPAGA TOAGISTATEENTADLINIECMETHAGTTT GNNCAC

“NTNANT TEETEIONM GGEIRC GAIACTTACABEUNEBTCACTTC

146L=ACACCCCGACTT GATGATGAAAAGAG Figure 11 HU 18 Cct ober 2006
224U= CAGCTATGACAGATGGCTCT

224L= TGAAGTAGGGTCTGTGTGAAC

GM263
TTTGANANCGTTGGGTACCGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATC
GAATTCCTGCAGCCCCCATGTTGACAAACCAGGATTCATGCTTTTCAAGACTGTCTGTCCAT
CCGTGCCAAGGACCCCCCCATAGAGGCATAGAGCTACAGCCACCATGACCCTGTTCCACAC
ACACGCACGCATACACACACACACACACACACACACACACACACACACACACACACACACA
CACACACACACACACGCCTCTCTCATCTGTCCTTTCACATGTAACCCAGCAGAACAAAAGCA
AAGGACTGGAAACACATTTTCCCGTCCTTATGAGCACTTCACTTCCTGTGTGCATATGTCTGT
TTACATATCACTCCTGCCCTTCATCCAACACGCTTACACAAAAATGCATCACCCATTTGTCCC
CTACTTTTTAGCCCATGCTTGTCTGTAAATATATATGTATGCAGCTTCTTITTTCATTAGGATC
AGAGTGCAGGAGCCCAGGAACAGGTCCAAGAACTGAAACATAAGGAGATTGGAAAGAAAGC
GTTGTGAAATTTGGAGGGAACCTTCAGCTTTTICACGCTGCTGNGATGGA

263U= GTCCATCCGTGCCAAGG
263L= TTGCTTTTGTTCTGCTGGGTT

GM399
TTTGTGCCAGTCGAAGCATGTAGGTGCATGCTTGTGTGTCTCTEGTGTGTAT
ATCGATGTCTTAGGAGAGACGTTAATGTCCTGGGAGCAGACCGTCACTTT
GGTGAGAGTAAATATACCTAAAAGCGCCCTGAGAGCAACAGGACTCTTCT
CTCACTGACACAATATTATTCTGCTGTTCTTCACAAGCTCTGGGGAACTC
GTACACACACACACACACACACACAGACACACACACACACACTTTCTCTC
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WO 03/ 060160 PCT/|1B03/ 00112 161/169 GVB2 18 October 2006
TTCTCTTGTTNCTACNGATNCTNGGNAT TCCCGCCCCT TTCGAGGT CGACCGTATCGATAAG
CTTGATATGRAATHERTECAGCCCANTTACATTTTTI TGAATGCATTCAGT TTNGNASMGARA00112
TACTTATTTTCAGGTATTCTGCTTTCAAGAGT AAAAGT TTAATTTGT TTCACCTTACCTAGACT
TTTCCTTTCTTCTI TACTGGTCTATLTTI Tl CTATAACTGO00CACACACACACACACACACAC
ACACACACACAGAGT CATGCACCCTCCTCTCCCGTTCAGCCTTTCTTTTTCCTCCCCTGCCC
TCCTTCCTTCTCCTCATCACT GAAGGT GTCAGGACT CTAACGCT GCAGT GCCATCTGGGGG

' GGGATCCACTAGTTCTAGAGCGGCCGCCACCGNGGT GGAGCT CCAATTCGCCCTATAGTGA
GTCGTATTACGCGOGCT CACT GGCCGT CGTTTTACAACGT CGTGACT GGGAAAACCCT GGG
GTACCCAACTTAATCGCCTTGCAAGCACAT TCCCABTMGICCAGCT GGCGT TAATAGCCGAA
NAGGCCCHEYATATCAT AEGUSSETREANANSAGTE TGN AUSACAGASNEGTICCAAAGG
62&TTCAEGW@©WAAEQM&GA@CG¢WWGMW

ACAGACAGETTACAC AR
CACACACF@I%C'%FH?? PP

\ ’L A
T TGCACAAACAT GCAATTTGGACAATAAGCCCT
s CTACACAAGAGGT GAGACGGT TCGAT

GCAGGAATTCGATATCAAGCTTATCGATAC
CCGTCGACCT CGAGEEEEEECNCCGGTACCCAGCTTTTTGT TCCCTTTTAGTGAAGGEGT TT
AATTGCGECGCT TGEECGTAATCATGGT CATAGCTGI TTCCCTGTGTGAAAAATTGGI TATCC
GCTCACAAGMABEACACAACATACGAGCCGCGAAGATAAAAGT GTAAAGCTTGEGGTGCTAAAT  GN 184U=
CACTTCCACCTTTACTTTGAC 184L= GGAGAACAGCECCTTATTG Gw10
CCTGGAGABEEGAAAACT TGGCGGGATAT TCGT GT TCTGGGCAATTAGGAATGT TGGAAAC

CTGAACT e ooar
GGAAAA AP SRR TACG
ACACACA CTACC
AATGCAT phvciemi
CCTAGIT. HoET GAGEEGA RACEICTTGAAAAACT
TAGCCCC’EQ@TTMﬁ[@Gm&HTGTGTGTGTGGGCAGGGGATGTTTGGGAAGNTGTTGACAT
. NNNNNNGGH ‘ i FENONTHL G T T GASNEEAT TTTRAASNGICARGBIEOTTTINTGAA

AAN GGGT'ITNCATGGAN A’I‘NNCAGTC’I‘NNANNTTT ACTTTAAGGNTTTNAGGGGNCCTGTCCC
CTTNCCCCGCCCGCNCNGGTTTAANGAAATTTTGNTNTNA

5TU=TAGCTTTATTCGCACAACAAC
57L~GAGGGGGAGAAGAACACA

GMA401
TAGACTACGAGCAGATATGATGGGAATAACAATATCTGGAGTCCCGATTC
AACTGTCTGATCCTTATCTCTGCCTGTATGATTCTGACATTTTCAGATGT
TATTACTCACACTCAAGGATTTGTATCCTAAAGCCTCGACAGTGACGACG
GCGCTCAACAGAAATGCTGCATGTGCACAAATCCCACGGCTCTACCCCCT
ATCCGCACACACACACACACACACACACACACACACACACACACACACAC
ACACAGACAGAAACACCCTTGACAGAGATCTGTGAGCCATTCTTCAGTGT
CACAGTGAGCGACGCCTGGCACATCCTTATACCTGAAGTTGATCAATGCA
GATATGTCCAGGGGGAAATTGAAATCCATAGGAAATTAGGCGGCGCAAGT
GATTTATTGGAACAGTAAATCATGGTGCGTGTGATGTGTGGAGAGTCTGT
GTTCCAGCTTNCGTGCGCCATACT

-401U= ACGGCTCTACCCCCTATC -
401L.= CGCCTAATTTCCTATGGATTT

GMo662
TGCAGCTGACCTTCACTCTTATCTCACTTATGGCTGCTAACATGCCTGATGGATGTITCCTTA
TTGTITGTACAGACTGACCCGTGTGGAATCTGTTTACAAGACTTGTGTGTATATATGTGTGTG
TGTGTCTGTGTGTGTTAGGGEGGGGTCTCEGGCTITCATGCTGTCTGCTCAGTTGTATCCCACA
CTACTGAAAAAAAACCACACACACGATACTGAAATG'ITCCTATAACTGGGATITTAGAGAAAT
TGAAACAGCATATI'AGTCT
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NCCCTTTCGAGGT CGACGGT ATCGATAAGCT TGATAT CGAAT TCCT GCAGCCCCCT GAAA¥sTober 2006
CTTCCTTGATGAACTGCACTAaGAATAGGGTCCTTTATGAGT CTCATTACCAAACCCAAACTG
TTTCAGCCARH@5/h6l 68-CAGACACCCCGACAAGT CCTGGTAATTATCT TTAGT GAGRERAB03/00112
'GCGCGACACACTGCTGTCCCTTCATGAACACATAGCACAGAGCTAACCGCTCAGAGAGATT  Figure 11
JJJJ 18 Cctober 2006 WO 03/060160 PCTI I B03/00112 162/169

ACAGGCTCATGI GCATCAAAGACGAGCACGCACTCACACACACACACACACACACACACAC
ACACACACACACACACACACCGTITTAATACACATGICCACTTTGCTGATGTAAACCAATTTTT

TTCTTI "1 . TTGGGEGATCCACTAGT TCTAGAGCGECCGECCACCGECGGTGGAGCTCCAATTC
GCCCTATAGT GAGTCGTATTACGCGCGCTCACTGGCCGGTCGI TTi ACAACNGT CGTGACT
GGGAAAACCCTGGECGT TACCCAACT TAAT CGCCTIRgDgeCACATCCCCCTTTCGCAGCTN
G&GFAAT@%MCA@&@BAQQWACFC 153L= GGITTACATCAGCAAAGTGCA Gw77
TTGAAT GEeRI=CREAEIEH 5; 5

TGFCI:CCCTAAATTAGCCAATACAACAT GGCAAACAACACAAGTAGAATG.
TATCATTAACATGCCCGTTTCAGACTGCATTTCATTTTGCCAATATGAGT

ATGTTTAACTGOGCAGGTCTTCATGTGOGTCAGCAGCTGGT TTTTATTTT

ﬁ&AAG“ TR e ACATCACGATATAAAGT
TGTG ) TG0 CCTCCAAACCAGAGA
AACA AT TGTTCTCACACACACAC

ACACACA CACACACACACACACAGAGAGGACGTI TCAACTGI TTATA
AAAGAAGCASUE COCASATRAAGCARSRIMSINAAGAAAAACGT GTCAGTC
TCCAGAAABIA T CCIICANGBAT CCIETMGTAGT AGATTAGGT TTCAG
AAATCACAAACT GTATGCAAGCAGT GGANGT GGGCTGCANGAATTCGATA
TCAAGCTTATTGANACCCGT CGAACT NGAGGEGEEEECCCGETACCCAGCT
TTNGGTCCCTTTAGI GANGGGTAANT TGCCCCT TGECGTAAT CATGGNCA

TNGCTNT T T T (COGGAGCTTAA
277U=T %f% HAD AAGH GMLO2

N MTGATNCE AR FA G cocooce
ACACAGT KA s GCTGTGT

CTGTGTGlégfd CHECAUTTGERARTITHPACETE 6 FE CETEORIGTATChGICCCTCAAGA
A VSEAGICTeAGTSTETETECE Ta B YRYSICTGIGTASTECATCAGTCT TCTCCA
TCTITGTTTTTGTCATTTTCATGTITCAGCAAATTAACGTCTGAAGCATT
GGGAAGAAAAATATACCATCATTTGCCATTGGNGACAAACAATATATTTT
GGATAATGATTGCATCTATTGGCTTCTGCATTTGNAAATGTGAGGTAATG
AATTTCCTTTGNGAGCAATGAAAGCAAACAGACATATTATGTCACTTTGC
TTGAACAGGGGGGGATCCACTAGTTCTAGAGCGGCCGNCACCCENGGNGG
ACTCCAATTCCCCTATAGNGANNNCNTANTACGCCGGTCACTGGCCCNCN

N .

215U= GGATAATGATGGCAGTGGT
215L= TATITTICTTCCCAATGGTTC

GM131
TNNNTNNNNCNANTNATCNCTTGGATACCCNGCCCCCTCTCGAGGTCCGACGGTATCGATAA
GCTTGATATCGAATTCCTGCAGCCCACTTTTTATTGCCATTGATTTGTTGACACTGAAAAAAG
AGAGAGATGTCTTAAAACGTTTGAGATCTGACACACACACACACACACACACACACACACAC
ACACACACACAGAGGAGCCACTGTTTGCCGTGCAAGTTTTTACTCGCAGTCTTGGGGTTGTA
TGAAGTTTATTCGAGACTTTCCCTGACATCCCCCGCCTTTACAGTITCTGTATGTTACTGTGC
TCGGGATTAGTTCTITCATGCCATTTTGTTGGGCTTTGATCCCTGACCACATTGATCTCAAGG
CATGACTAGATAACGCTCGCCCCAGTTTTTCCTTTCCCTCGCTCAAGATACATCTCTGAAGAAT
AGGCTTGCATTACCCTCCAGCCACATCTTAGATTTTTTTTTTAACCAGCCCACTTTTTTTCATG
AGCATATAATCCCTGTTTTTTGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGE
AGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCN

131U= GCCATTGATTTGTTGACACT
1311= AAAATGGCATGAAAGAACTAA |

Figare 11 GGGG




CACGGT GT GAGCT CCAAAGAGCGCGEGAGCGEECGAGAT GAGAGGAGAGCAGAGAT CGGAARAT: tober 2006
ATAGGTCTGAGATCAGTGATAACAAGGCAATCTCACACATGGTTTCATGTGAGATGGTGGAG

GAATTT TGO hSHEEAAT TCGATATCAAGCT TATCGATACCGT CGACCT CCAGCE AR 8100112
CGGTACCCAGCTI TGTTCCCTTTAGT GAGGGT TAAT TGCGCGCT TGECGTAATCATGGT CATA

GCTGTI" TTNCTGT GT GAAATTGI TATCCGCT CACAAT TCCACACAACAT ACGACCCGNAAGCAT

AAAAGT GTAAACCCTGGGGTTGCCCTAATGATGAGCTAN 102U=CATTTATCCTGACGGCACTCT  102L="|
FFCCGATCTCTGCTCTCCT Figure 11 IGUM -- -- - - --------- 18 Cctober 2006 WO
03/060160 PCT/1B03/00112 163/169 GWb66

ATCTGGAGCAGAGAGCAGAGACCCT GACACACGECT GTCACCCGAGGCAGACACGCAGAG
ATGTGGACATAGACAAAGT CTGCCCCCGT GT TTCTIRHIBOCGCT TCTGT CTATCTGACACAC
ACACACA%@A@ACACACACACACACACACACACACACACACACACACACACACACACACAC

5 R BATNNGCTTGATATCGAATTC

| CT&A&C}W&M@W&EATTTGATA@AGA&ATATGATT&TA
CACCT CCAIE GG I T EAGTIRGACCT CTTTAGT TACAT TAAAAAGT CTCAGTTTGTT
TGGECTTACACACAT GCTTGAAAAGACACACT TAT CTCACT CACACACACACACACACACACA
CACACACACACACACACACACACACACACACACACACAGACGT ¢ TCACCTg TTTTACTAGGTA
AGGCTTCATCTAAGCCAAtCACCTTTCAGGAAGCAGGGATCAGCCAAAATCTC

ACTTACA ' : \FFGALG
ATTAGT ahdi bl NTARTCAT AT TAGIATT A7 S GHRACCACT
AGGAT ie VOA E% LG ATTAC
TACCTNT. (E2TA A CA

TNGENAAGHOOGRE AP T O AN CEEh AV KF SN HECAGNGE EAEX TS GGTGGT

NAGNCCCGdeUCTUNSALTESETCTETAAIT ST BNG GGENEGCTCE ANALECOONCIZATCTNATNCT

55 =AT COAMAUBTCTRAACRCINGARGGCTCNCNNATTCNTNCNTCCCOCNTINTTNAGCNNTCTATCTCNT
| AANTGGGTNNNCCNCTNNATCNCTNAAACCTTNATNTNNATATCTCNNCG

155U= CCCACTCATATAAACACAGCA
1551L= CGACTGACATTTCCACACTC

LG21

GM343
GNNNNGNNTTNNNTINNNCTNNNANNTCTITGGNANCNCCACCGCGNTGG
CGGCCGCTCTAGAACTAGTGGATCCCCCCCGCCGTICTTCTCCTNTGACGC
CAGGTCTGTGCAGTGGGATGCCGGGTAAAGCCCCGGGAGAGGCAGCGCTG
TTTCCCTGCTGTTTCCTCCTTCGTGTTAAGACACGATCGCGGTTCAGTTG
AAAAGAATGGAGGAGATGTTAATAAAGGGGAATATCAGTCAGAAGGCACA
CACACACACACACACACACACACACACACACACACACACACACACACACA

- CACACACAGAGTTCAGCTGTCTGAACACGAAAAGCTGATAAGGTGTTTITG

. GGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGG
GGGCCCGGTACCCAGCTTITGTTCCCTITAGTGAGGGTTAATTGCGCGCT
TNGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCT
CACAATTCCACACAACATACGAGCCGGNAGCATACAAGTGTAAAGCTTGG
GGTGCTAATGAGTGAGCTTACTCACATTAATTNGNGTTGGGCTTAATGNC:
CGNTTTTCANTTGGGAANACNTNTTNNGCCNANTNTTTTNNANAAATTNG
CCCCCCCGGGGGGGENGGCCT

343U=CCCTGCTGTTTCCTCCT
343L~CCTTATCAGCTTITCGTGTIC

‘Fignre 11 HHHH




- Gvb94 CCCGGCAATTACAGCGTGGT GT TCACGAAGGACGACT TTCCAAAGAAAT GT GREIASHROINN G
GAGATTCAGATI " | TCAGCCTTTGCTCCCTGAGCTGTGATCTGCAGEGTT TCATGATTCTGTG
TGTGTGTG‘R%GIW@TGTGTGTGTGTGTGTGTGTCCAGGTCAGACGTGTGACC%%MIOM12
TGTCATAACAGCTCGT GCTGGEGECAGCAGGACAGGATCACT GTCAGAGATGTAAGCACACA
TCCTTCCTGCTCTCACACAGICGITCTCTGTACGT TCAAAGTCATGATGATGGTACGT GTCG

ATTGTCTCTCTCTCTCTGICTGI TTCTGT TAGT CACCAAGCTGCTGT GT GCAGAGCAGTIGCA
GCCTCGAGGTGTCGEEEG 594U= GCGCAGAGCAGAGATTCAG 594L= AGCAGRAAGGAGTIGIGIGCT
G\Wb16 TTCCTCAGGAGCCTGCTCAACT TCAGCAAGGTCACACACACACACACACACACACACACACA
CACTGGTATTATTATACTI GTTCCAGCTGCAGCATAAACCTGAGTTTGAGTICCTCATGITCAT
GAAGCTTCACACACT CTATTGAAGAAGT GACAGAT{#aA@ACACCCTGACCTCACACACTCAG  Figure 11
LLLL ---gM613------ 18 CI:t ober 2006 VWO 03/ 060160 PCT/ I BO3/ 00112 164/ 169
ATGTI GT Gl &GRS ] i AlTG A
TCCCCT dmmmmmmmm Aamcm CTGAGG

"516U= CA@MWWWGGT WW@@WCMQWCATTC

A CROAC BB GGABSCABGECaTCARTEOCACORBARCTEARE AARACTCACT

AAGCT TW@AW@W@W@%W AR gc

CAARA RAGRAEAG AL RACRRAPAR ANl PRAAEECERA

AATATAA (¥ ')‘( gé’a RAGEE _‘} 3 CEFEARGARCA '3%‘? AR Ah HANCRARREAC

ata(j COEAGEEAGT. ra SR AN N SRR Allaasaasian

TGI’GI’GI’%{I}GFM%@ %éa'ﬁ n TTCCAGCTGCTAGAACACACCTGTTCAACAT
CTATT CAGHGAAG AT SATTENCEE S FBEGTACGGACACAT TATAGACGT CTTTTATCAGGECT
GTAGAGCGATAAGCTTTGATCTTTTTTTAGICTATAAATTTGTCAAATGGCATTTTTCCTGGGA

TGAATTTAAAAGCCTCAAGT GAAAAGGATGCNTTAAATTAAAATTTTGGAAATACCATTAAAAA

TGGCAATGGNAAGAGCNCCAATNT TNGGGATTGCAATGGGAAAAATGCCNNGCI i i 1IACAC CTTTAAAT N

109U= AGMITAAATAAACCCCAAAA  109L= CCGTAGATGCGAAATAAAC LG22 Q\Vb74
TNNTTTGATCCGTNAATCNCTTTGAACCGGCCCCTCCCTTTAGGTCCGACGGTCTCGATAAGC
TTGATATCGAATTCCTGCAGCCCACTGCTATCCATTGACAGATATTGAGTTTTCCCTTCAIGTT
GCTGCCATCACCTCTTGCTTATCATGCTCACTCTTTTGCAGCTATAATAGCAGTATGTCACTG
GCTACCATGTATGCACACACACATTATACAGTGACATATACACATTAATCCATAAGATATGCT
AATTGATTATATAAAAGACATAGTCTTTCCTTCGTGTGTGCACACATGCACACACACACACAC
ACACACACACACACACACACACACACACACTAAAACATGCACACATAACCTCTGCCCTAACT
CACAGTGTTCTTTGTCTCTAATAGCTGCTAACTCATTTAGCACTTCATGTTAGAGAGAGAGTG
GAGTCTGAGTAGGAGGCGGNGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTEGAG
CTCCAATTCGCCCTTATAGTGAGTCGGTATTACGCGCGCTCACTGGGCCGTCTGTTTTACAA.
CGTNGTGACTGGGGAAAACCNTGGGCCGTTNCCCCAACTTAAATI‘GCCWTGGAANCACATF
CCCCTTTTGCCAGNTTGGGCGNTAATAGCCNNAAAAGGCCN

171U0=GCCATCACCTCTITGCIT
171L= GAGTTAGGGCAGAGGTTATGT

GM146

GNGAGNNNGNNGAN NTTGTATTNNGTCTANAAANACTFFATI'NAAANNCTCCCCCCTTT'I'GA
GGAAAGACGCCCGTCGGGNAGCTTGATATCGAATTCCTGCAGCCCAAAATTTCTAAAAAGTC
CTCTGTTACACATCoacttACacccecTgtcaCTTCATGCACACACACACACACACACACACACACA
CACACACACACACACACACACACACATTTATGTATAGAAATACATTTCAGCGTACAACTTAAT
ATATTAAAACAGAAGTTGATCTCTCCAGTTATACAACGGATTAGCTCATTTAGCCTTTTAGGT
ATGCACTGCCTCTTTTCATCATCAAGTCCGGTGTCCCTCTGCAGATCTTCACTCCTTTGTTIG
TTACAGTCAGCTTTATAGAAGTGACCCAATCATAAAACCCCCATGGAGTGTTGCAAACTCTGT
GTTTGTETGTGTATGTGCNAACACNTNANTGCCTGTGTGTGCCCNTACCCGTGTGTCTATGT
NAGTGCACNTTNAATGACTGTNTNTNCNTACCTGTGTNTATGTNTNAATGCACCTNAATNAAT
NTCCTNTNGNTNTNTNAANTGTAACAN'ITAAAANCACTGNNTNNNNNTNNTNNTTl'TGNNCAC
NTNANTTTCCTNCCCN

146U= CCACTTACACCCCCTGTCACTTC -
146L= ACACCGGACTTGATGATGAAAAGAG

Figure 11 11X




TTCTGICTGGTAAAAGGT TAT GAGCAGAGGT GCGAGGT GAGACAAAGT GCAGCT GAGEHE Tstober 2006
- TGACATACACACACACACACACACACACACACACACACACACACACTTAGCAGATTGTAGGT
AAGAGGL TAZO G h ol TGCTTGCAAACTGCATI "I 11 GTGCTTGCATAAGT TACA#THe3 /06112
AGGACT GTGCCTGATGGT CCAGACGAT AAGCGAGCGT CCGGCAGCGACAGGAAGCACCT G
CCGTGGAGACGAGGCGATGTITCI I 1111 AACTGTGTCACAAGTT GTCAACAGAATATTTGTG
GITTTGACGT TTGTATUAAATGACTTCTAAAGT CACAGCAGI TGGACTTTCTGT I TCTGACAG
AAACCTGGECTTCAACCCGGTGAGT CTGTAGCT TTRCGGAACTGGT TCCTCCTAATTTCTCAT
TCTTCAGICTCCCTC 674U= GGTGCGAGGTGAGACAAAGT 674L= GACGCTCGCTTATCGICTG
GVL75 TTTGATGCCCT TGECT CCCCECGEGET GGNGGECCGCT CTAGAACT AGT GGATCCCCCACTGAT
GGGCAAACT GACCAAAT GACCT CTTCGT GCACACALATAOACACACACACACACACACACA
CACACACAEEACACACACACAAACAAAACT CCTCCCACGCT CCCCCACGACACT CT AACT TC

TAATGAAT\@MHE@Q@QQAW@@G

TGAAAGGTIBRIE ] ACLTAGAGIUr e 11
MVW 18 WCMTAWGWUWWA@WWQ@AWMCACACAC C
Mmmﬁ@wmwm@ﬁmw TGCCC
TCATGGT ¢ 5 GGG
GOCGGAA , AGTGA

L-?( o 21 . ey o
oaTT : G 750
GCAAACT COdRFC ﬁ FGAARNGNCCAAAGG
GGATTTA CATCT CCCTACAGCTGICCCT TCTCAT COCCGAACCCCACCCTCCCCT

CCCCT CC2MAATARBTACACAGCACARATAECACACACACACACACACACACACACACACEC

TAATAT T GRGACECT AT GRTACKENWCTCCAAACCCATCTACATCTCCTGI TTTTGTGTGT GA

TCTTTGGAGT CAGT GAACT GGGT CT TGGEGAGT CCAGAACAGT AATGCTATCTGGAACCCGG
GICAGCTAGAAACAA 687U=ACAGCTGICCCTTCTCATCC 687L=TGITCTGGACTCCCAAGACC Gw23

TNTNTCH@GN&GT

GATAT } T\ITTTA%A%W&%GA&‘%l gCCCCO

ST e
éﬂ.G CAGCCA CATCT

CACACACTCTACTCTI’TTTCTI'AAAGGTGCATCTCTTACACAGACACACACACACACACACAA
GCAGGCACATGCAAAAATGTGGACACACATTGCACAAACATGCAATTTGGACAATAAGCCCT
GTTCTCCGTACAGAATGGCATGTATGTGCGCAAAACTACACAAGAGGTGAGACGGTTCGAT

GAGAAGCTACATGAAAGATGTAAAAGGGGGCTGCAGGAATTCGATATCAAGCTTATCGATAC
CCGTCGACCTCGAGGGGGGGCNCCGGTACCCAGCTTTTIGTICCCTTTTAGTGAAGGGTTT
AATTGCGCGCTTGEGCGTAATCATGGTCATAGCTGTTTCCCTGTGTGAAAAATTGGTTATCC

GCTCACAATTCCACACAACATACGAGCCGGAAGATAAAAGTGTAAAGCTTGGGGTGCTAAAT
GN

184U= CACTTCCACCTITACTTTGAC
184L= GGAGAACAGGGCTTATTG

GMb510
CCTGGAGAGCGGAAAACTTGGCGGGATATTCGTGTTCTGGGCAATTAGGAATG’ITGGAAAC
CTGAACTGAAATCTGCTTTTGGAGGAGCACTCAATCTGTCACTCACAGTCAAAACACAGCAC
GGAAAACTCATCCCTGCACATGGTTCAAACTTGCACACACACACACACACACACACACACAC
ACAGCACACACACACAGACACACACACACACATGCAGGCACTAGAGTGAAAACCACAACTCA
AATGCATTAATGTACACCTTTAACAAGTGCCTGAAAATACTCGCACCCACAGATAACCAGGG
GCTAGTTAGACCACCCCCGATGG

510U= ACAGCACGGAAAACTCATCC
510L= TAGCCCCTGGTTATCTGTGG

GM153
NNNNNNGGNNNNNNNNNNNNTTANNTTNTNTNTTTGNAGNGGATCTTAANGNGAACNCTCC
NCCCTTTCGAGGTCGACGGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCCCTGAAAAT
CTTCCTTGATGAACTGCACTAaGAATAGGGTCCTTTATGAGTCTCATTACCAAACCCAAACTG
TTTCAGGCAGAGCTGTGCGAGACACCCCGACAAGTCCTGGTAATTATCTTTAGTGAGCGGA
GCGCGACACACTGCTGTCGCTTCATGAACACATAGCACAGAGCTAACCGCTCAGAGAGATT

Figure 11 JIJJ




CTGTTTGAAATTGTATTCATGCCTCTGG. TGTTCTGTCTCCTTCTTCATCGTGTCCT A8CRGEEr 2006
CTTTTCTCACTTTCTTTCTTTCTTTTATTCTCTCCTTCCTTTGCTCTCGCTCTCTGOCCCCCTC
CCCTTGTCAT & TAhATAATGCGT TTGCCTGCAGGGCATTTTI CTATAACCT GACCT TRéErs400112
GAGCGACTGTAGGACACGAT TATAGT GATGCAACCACTGTGTGTGTGTGTGTGTGTGIGTG
TGTGTNNGGNNGGTATGCCAGCCT CTCAGCCAT TCTTAGCAT CATGCTGCAGGCGCTGTGT
AACAGCT GCAT GGAGAAT GT CCT GGACT GCTCTGAGAGGNANAGGCT GCTGCACAGT GGG

- GEGGATCCACTAGT TTCTAGAGCGENCGCACCGECGEEGET GGAGCTCCAATTCGCCCTATAGT

GGAGGT CCGAAT TACGCGCCGCTCCTGECCCGICG 423U= GAGCGACTGTAGGACACGATT
423L=TGATGCTAAGAATGCCTGAGA (G\vB
NTNTTNTTCCTAGTIGATCTCT TGGANACCCNGCCCLS HIghCGAGGT CGACGGTATCGATAAG

CTTGATAT eREd ¢ FE A TCAPERIMEACERECAOCEAGTEASAMSARMAOROROACAG ACACAC
AAAAAT CGAEREACHEMINCRORCACACCO PTFAKTACACRICT COARA CTA MO TATARINATTTTT
GGT TCAAAﬁJﬁWWG@KGXW@@G&A&G@E@B@MMmeg

GTSBEACTTEMAGOCRCOTEA IR UEH LG TATSAGNBTCATCAC

ACACAGACCERPASATIAGCGAPT CTCTATAGGGT. AAAATCATCCT GAGAATTGT GGT TGT CCCC Figure 11
NNNN 18 Oct ober 2006 WO 03/060160 1' CT/1BOG3/ 00112 166/ 169
AR \ CAAATGTGEECGATCCACTAGI TCTAGAG

{ A ATAGTGAGT CGTATTACGCGCGCTCAC
TGGCCGTCGTI | | TACAACGT CGTGACT GGGAAAACCCTGGECGT TACCCACT 3U=
GGATGAAAACCAGCAGAGGA  3L= GGGACAACCACAATTCTCAGG LG 23 Gwe09
GNGNNNAGHHaAT TGT CNCAAANACNAAAAANNNCNCCCCANCT GNGAAA
CNCNCT ANWQWEW 3 N

TTTGIGIT ggﬁg@%‘ﬁ
.TCA% TTGT LG 56 5 ATATCCTTTIT
GAA AGACE h; NREAGACACAC
GTGTN(J| | L h 'ATA
TTCTAGA A CAGTC

NNCNNANTAEDEBKAACTABTE COTCACREUINIGOTEIAVINABIKSANVAGET TTCAG
AAATCACAAACTGTATGCAAGCAGTGGANGTGGGCTGCANGAATTCGATA
TCAAGCTTATTGANACCCGTCGAACTNGAGGGGGGECCCGBTACCCAGCT
TTNGGTCCCTTTAGTGANGGGTAANTTGCCCCTTGGCGTAATCATGGNCA
TNGCTNTTCCCTGGGTGAAAATGGTATGCCGTNACAATTCCCACAACTTT
CGAGCCGGAGCTTAA

277U= TGTTGTGAGAGACGAGGAGA
277L= GTTGAAGCCTTTGTAAAATGC

GM102

NTTTGATNCGTNANNCNNNT! GGAACCGCCTGGCGG’ITCGCTCTAGAACT AGTGGATCCCCCCC
ACACAGTGGGACACAACATCGTAGTTCATTTATCCTGACGGCACICTCGTAGAAGTGCTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGGTGTTTGGGGCTCAAGA
AGAAAAAAAAAGAACCCCCAGCATGTGTGCTTTGGAAAGCTGGGTATTCATCATCCTTCTCCA
CACGGTGTGAGCTCCAAAGAGCGGGAGCGGCGAGATGAGAGGAGAGCAGAGATCGGAAAAT
ATAGGTCTGAGATCAGTGATAACAAGGCAATCTCACACATGGTTTCATGTGAGATGGTGGAG
GAATTTTGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCC
CGGTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATA
GCTGTTINCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGACCCGNAAGCAT
AAAAGTGTAAACCCTGGGGTTGCCCTAATGATGAGCTAN

102U=CATTTATCCTGACGGCACTCT
1021 =TT TCCGATCTCTGCTCTCCT

Figure 11 KKKK




GGAAAANCCCNNNNNNNAACCCCAAACTNAAANACCNTGEC  209U=AAAGCACCCAGA T eideA2@ @O L=
GCTGCCTGATAATTCATTCATT @Gvb92
AGTAAGT CTptydadedio6 T CTAAACT GACT CAGAAACAAGAAGAT TACACCCT TAGT £&1 /300112
TACTGAGTCATGCTTGACTTTTTCAAATGCCCAGI CCTGAGGACGTCAGGTI TACCTTGTAGC
AGAGGGT TGCCAGGT TTGACGCGAGACT CCTCTCTGACGGECTCTGATCTCTGCCGCCGGAAC
CAGAOCCGAAAACATCCT GAACCGT GGT GGAGGAGT CGACCCAGAACT GATCCCAGAACAC
GTCGTCTGAGGCT TCGACGGEECT GCAGGAGAGGAAACGCACACAAACATCAGT GTGTGT GT
GIGIGIGIGTGTGTGTGTGTGTGT GT GT TCGACGT GATGAGAAAACCACCACTGCAGCTAT
GACTCTGIGACTTATCTGCTGCTAAACACATCAAATGAAAACAGTATGCAACATTCATTTCAT
TATGACTGTGTTGATGAGAAGG 592U=TCCTCTCIEHTeRCTCTGAT 592L=CTGCAGIGGTGGTTTTCTCA
GMLO04 GOMNBANNTNTNTGT NCANGNNATCT NAATNTAGACNCGCCCCT TTTG\IAG\IT CGACCGT

‘ I u:@CAGAG

AEACE WCACACAC
CTGGTCCA ﬁ@@A@@tﬁ%ﬁW@ﬁ | CGGAA
TGAGTGAG%I@F Q?\ % _ : CACCTA . o
110000 - AAMATCCCTOCCGAARTAL G i 112
GTGTTCA [ GCCTCCCTTCCAG
GAAT TAGAG A AT A AN AN CAGSINTNCCTNCAGNT TTTTCANATATTNANNATG
NGGGGGGAEGENGEARDE EAAPARSASINECNCNNNNGNGN 104U= GAACCCAGCGATGICCC  104L=
ACTAACCCCTGCTCTGTGCTT GWL73

TTATTTNTACCACTATCCCT TTGGAAGCCCCACCGECGT TGBECEECCCCTCTAGAACTAGT GG
ATCCCCCARBNSECCATTCTTTGTGAACTTCTAGT CTGCCTCTGCAGAGAGC TTTCACACCCTT

CAAAT AGC TN AR AT AR HINRNOGE ORI GCHGHIT PACRGTATE TREAATTC

GAGOCTGGEAREABKELAF TG S & AYGTTGCTA

ACACACACKS o, CACAA S AER G1T

CACA

ACACACA GGTA
CCCTGAAT

dAEEEA TCTC

CTCAATTAATAGCTAAAGTAACCTTCAGTGACCTGACTGTGGTCTACCACAAACACACCCAC
ACTTACACACAGACATGCGCGCACTTACACACACACTCTCTCTCTATTGTCGGTCCATTTACC
ATTAGTCTGGGATTTTTTINTATTCATTTGAGTATAGCTTAGTATTAGTAAACATGTGAGGAAC
AGGATCAAGNATGTGAGGCACATCTATCTATCTAAACTGTAAGGGTGGACTGACCTTTITCCC
TACCTNTAGGNGCTTAGATGAAAAGATGAATGCCTGTCNGGNGTNAACACCGCGATITTTINTT
TNGGNAACAAAAACTGNTGGACNTTNTNGCTGGCAGCAACCCNTCCTTNGATAGGACTGAA
NAGNCCCCTGTCTNNAACTGGGTTTTTATTTG

55U= CATGCCTGTAAACCTTITCC
55L= ATCCAGCGTTTACAGAGTGAA

GM594
CCCGGCAA'ITACAGCGTGGTGTTCACGAAGGACGACTTTCCAAAGAAATGTGCGCAGAGCA

GAGATTCAGATTTTCAGCCTTTGCTCGCTGAGCTGTGATCTGCAGGGTTTCATGATTCTGTG
TOTGTCTGTETETETGTETGTGTCTEGTGTGTGTGTGTCCAGGTCAGACGTGTGACCCCAGC
TGTCATAACAGCTCGTGCTGGGCAGCAGGACAGGATCACTGTCAGAGATGTAAGCACACAC
TCCTTCCTGCTCTCACACAGTCGTTCTCTGTACGTTCAAAGTCATGATGATGGTACGTGTCG
ATTGTCTCTCTCTCTCTGTCTGTTTCTGTTAGTCACCAAGCTGCTGTCTGCAGAGCAGTGCA
GCTGCGAGGTGTCGGGGG

~ 594U= GCGCAGAGCAGAGATTCAG
594L= AGCAGGAAGGAGTGTGTGCT

 GM516 ‘
TTGCTCAGCAGCCTGCTCAACTTCAGCAAGGTCACACACACACACACACACACACACAGACA
CACTGGTATTATTATACTTGTTCCAGCTGCAGCATAAACCTGAGTTTGAGTCCTCATGTTCAT
GAAGCTTCAGACACTCTATTGAAGAAGTGACAGATGGACACACGCTGAGCTCAGACACTCAG

Figure 11 LLLL




CGATATCAAGCTTATCGATACCGT CGACCT CGAGGEEEEECCCEGETACCCACCTTTT TGN ctober 2006
CCCTTTAGIGAGGGT TAATTGCGCGCT TGECGTAATCATGGTCATAGCTGITTCCTGIGTGA
AATTGITA 6:%?3 T TCACACAACATACGAGCCGGAAGCATAAAGGTGT AA?%F
GGTGCCTAF é'Q%QACTCAN 173U= TGAACTTCTAGICTGCCTCTG 173 é%smmu
GIGITI TGATTCAGGGTATGA @GviL45

GGNNNNNNNNNANCTTNTNTTNTTCNANAANACT TNANTGAACNCCNCCCCCTTTNGAGGTC
GACGGTATCGATAAGCTTGATATCGAAT TCCTGGAGCCCCCc Tc AGATCAAGI TTCAAACAGC
CATCCCcgt.CTTTCTCCACACTCAAACACACACACACACACCCTTGTATATATATACACACACA
CACACACACACACACACACCCTTGTATATATATACACACACACACACACACACACACACACC

CTTGT ATATACACACACACACATTTCCCT TCAAGATWATCAAACCIIBCT CACAGAAAAT
ATACTCCAGT S BTNt RO EPOTOrATORNEAGBGAMC
T AR T ) A e T A AT D EASRBC T o
CGCTCACT, W@TTTAGAACGI’ CGTGACT GGGAAAACCCTGGEECGITACCCAACTT
AATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT GGECGTAATAGCGAAGAGGCCCGCACC

GAT CGCCCHTBOE AASCAGURCCBTASALTT AT GGCGAAT GGAAAATGGTAAGCGTTNATN  145U=
AGCCAT CCOEBGET OTAGAFATACACAGNTTAETBT GTGAGCCCGTTTG LG 24 Gw7
TTTGAANCCCTTTGGAANCCCCGCGGTGNTNGNCGNTCTACCACTAGI GGATCCCCCAAAC
TTTTACACT T TGCAAAGACCAGACT ATTATAAGAACAGGGT AATTCT CGAAAATCCCT GGC

AA
- S\ ke 11 PPPP
) aCAPRIAAGARNAT RP I ASEAAE AAAPRANCTT GTAAATAAACCCCAA
T A2l AAA LA A TRANAE ARCGRGRAT AMKAARTERGAACAAATG

gt
TATTACCCHE1 3¢ ACARTTACTAMETTAAARGE CT AR A CATTECATIACEASTEAE CENETATGTG
GTATAAGT PO TEAT GECTATGCT G\WMM'IITT @G’ GCBETGIAACAT

TUWWGCT
AFRAEETGGGA

G CITAGATCOAGTCAETATATAAK
WTWWGWTNTWGAQQF%}W@E ACAI

AAATTAGTA TGAAGAAAACT ¢ TGGGT TAAGCACACACACACACACACACACACAC
ACACACAGAACAGA CAFACAGARABABART ACCAGEGEGAGT TGAGAGT CCTGOGCAGCAT

109L= CCGTAGATGCGAAATAAAC

LG 22
GMe74
TTCTGTCTGGTAAAAGGTTATGAGCAGAGGTGCGAGGTGAGACAAAGTGCAGCTCGAGGTCG
TGACATACACACACACACACACACACACACACACACACACACACACTTAGCAGATTGTAGGT
AAGAGGTTAGACATATTTTGCTTGCAAACTGCATTTTGTGCTTGCATAAGTTACAGATTGTGC
AGGACTGTGCCTGATGGTCCAGACGATAAGCGAGCGTCCGGCAGCGACAGCAAGCACCTG
CCGTGGAGACGAGGCGATGTTCTTTTTTAACTGTGTCACAAGTTGTCAACAGAATATTTGTG
GTTTTGACGTTTGTATTAAATGACTTCTAAAGTCACAGCAGTTGGACTTTCTGTTTCTGACAG
AAACCTGGCTTCAACCCGGTGAGTCTGTAGC'ITTFTCGGAACTGG'ITCCTCCTAA"ITFCTCAT
TCTTCAGTCTCCCTC

674U= GGTGCGAGGTGAGACAAAGT
874L= GACGCTCGCTTATCGTCTG

GM175
TTTGATGCCCTTGGCTCCCCGCGGTGGNGGCCGCTCTAGAACTAGTGGATCCCCCACTGAT
GGGCAAACTGACCAAATGACCTCTTCGTGCACACACACACACACACACACACACACACACA
CACACACACACACACACACACAAACAAAACTCCTCCCAGCTCCCCCACGACACTCTAACTTC
TAATGAACTCACACAAACATATGTATTCACACACATAATACACCCCCTCCACCCAAACACACA
CACATACAGACACTTACAGCCCCCCCACCCCCACCCCTCGAGGGAATAGATCAGCAGGAGA
. TGAAAGGTGAGGGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGG
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CTTTGCTGTTCCTACGAT 540U= GTACTGTTACATGAAGAAAACTCTGG  540L=18 October 2006
TCGTAGGAACAGCAAAGATGC GVB59

ATCAATTGTRGS L lidd ACT TGGT TTATCAAATAAAAT TACAAGT TGAGCACCAT TR EFA¥ 00112
AGTGCTTGTTTGTGIGIGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGI TGG
TCTCCAGGACCCTGACAGACCTGCTGAAACAGCAGGGGACTGAGGTGAGCTCGGTGGAAA  ATGCCAC 559U=
GCACCATTTI TAACCAGTGCT 559L= ATTTTCCACCGAGCTCACCT LG 25 GVL28
TTGCTTCATTCCTTGCNTCCCCGNGGTGGTCGECCGCTCTACNACTAGTG
GATCCCCCCCGREGT GAAAGAGAT GAGT GTNT GAGCAAGAGGAATAAAAG
ACAAAGAGAGCAGGGGAAATAGCTAATGATGAGAGAAAGGGAAAGAGGTG
AGCATTTGATGAGACTGTATTTCTATTAAACTGTCAGAGR4TTTGCTCTT

TTTCTGI GHalddddéada fAte AL chaT ¢t PrEd ETHT RSP PRI TGCGCGCTTGGGCGTAA
CCCT TCACAGAW CRECEAMNTEATARCCHETAABAATTCCACACAACATACGA
TTGCCGAGA GBS SNAEDATAAGRE @WWAGCTAACTCACAWAAWG
ACAAAGCT BGIT BCRCAEIGER Y AENTBEGGCAGCTGCATTAATGAA
ACCGTCNAGEGTCGAGGGGGGGOCOGG\IACCCAGCTTTTG\ITCCCTTTAGT

GAGGGTTAAT TGCGCGCT TGRCGTAATCATGGTCATAGCTGTTTCCTGTG
TWTT@W%& CATACGAGCCCGGAAGC

ATAAAGTGH 128U=ATGATGAGAGAAAGGGAAAGA  128L=
CATTACTGTGCCTCTGTGAAG Figure 11 QQQQ 18 Cctober 2006 WD 03/ 060160

PCT/ | BO3/@kt2 169/ 169 G\Vb87

CCCAT ERERTN CATETEAFS ACAG ARASAT A ceceeT
TGGEGET. AAC&GE@T CECRFA A S XS A AC S AGRCASAT ACAT ASKE N RTANCACACEBBACACGC
CTGACT GAGARCXITOTGAT mﬁmﬁmc&mmmmmmA
TGTGTGIGTT PREACN ST ASCHEPBITATANMGE RNICTAGATTRAGRAGTCCGG
ACAGTACA@@GA@?S@@\HHM@ACTTCAGCATGTTGG 587U= GCCAACTGGCTAGGCTCAT
587L=TGCTGAAGTGTTATCGCTGTG _ GVb26

CCU@TTﬁﬁW@W@@@ATATTT&A&A&| ITTTCCTTTTCTTGCT

GM423
TNTNTGGTCCNCGTGNTCTNANGNAATGCTCCNCCNTTTAGGTAAACGGCCTCGATAAGCTN
GATATCGAATTCCTGCAGCCCCCGGAGTTGGTTGAACTTTGACTTAATTGCAGACNGGGCG
CTGGTGGGTCTCAGGCTCAGCGACAGAGCGGCAGATGGACGTCGACAGATCGCCAGACTG
CTGTTTGAAATTGTATTCATGCCTCTGGTGTTCTGTCTCCTTCTTCATCGTGTCCTCGCTGCT
CTTTTCTCACTTTCTTTCTTTCTTITATTCTCTCCTTCCTTTGCTCTCGCTCTCTGCCCCCCTC
CCCTTGTCATATTTATAATGCGTTTGCCTGCAGGGCATTTTTCTATAACCTGACCTTGCAACA
GAGCGACTGTAGGACACGATTATAGTGATGCAACCACTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTNNGGNNGGTATGCCAGCCTCTCAGCCATTCTTAGCATCATGCTGCAGGCGCTGTGT
AACAGCTCGCATGGAGAATGTCCTGGACTGCTCTGAGAGGNANAGGCTGCTGCACAGTGGG
GGGGATCCACTAGTTTCTAGAGCGGNCGCACCGCGGGTGGAGCTCCAATTCGCCCTATAGT
GGAGGTCCGAATTACGCGCCGCTCCTGGCCCGTCG

423U= GAGCGACTGTAGGACACGATT
423L= TGATGCTAAGAATGGCTGAGA

GM3
NTNTTNTTCCTAGTGATCTC'ITGGANACCCNGCCCCNﬂTCGAGGTCGACGGTATCGATAAG
CTTGATATCGAATTCCTGCAGCCCCCCCAGTCCAAAGCACTCTGTAACAAAGAGACAAAATA
AAAAATGGTGGATGAAAACCAGCAGAGGAGTGTCACATGGGTGAGAGATTTATAATATGAAT
GGTTCAAACTTTCTCATAAATCAGTGCAAAATGCTTTCAGGTAGGTATGCTGACATTTATGCA
TGAGAGATGTCAACAGAACAAGTTCAATGAAGAGATGTGTGGAAGTGCAACTATGTTTATAT
GBTCCCGGTGATAGAAAACACACACACACACACACACACACACACACACACACACACACAC
ACACAGACGCATACATATTITICTCTATAGGGTAAAATCATCCTGAGAATTGTGGTTGTCCCC

Figure 11 NNNN




TCGTTGGTGTGTGTGTGTGAGT CTCTTCCTCAGCCCATCTGT Tr GTAACT GTGCACGTG TTober 2006
CTGCCT TACACCAGACT AAACACATACAGACACACAGACACACACACACACACGTACATTCA

GCTTp TCARF GADTATACCAGT GACAGGAT AT GACAAGCTCTCCCAGCTTTT AAT T ¥ ASa5i00112
CGGT GTCCGCCCACCT CCT CAGAGAGCT GGT CTAAAACCT GTCACT GCCAACAGT TGAGGG
 ATGACAAGGTAATTAATAGT TTCACTACAATGCAGCCAACT CTTTTAGGAGCT GGACAGACA

GGAT GAGCAGAAAAACAAGGAAGCAT GTGGAGAGAGGAGAGAT TAGGAGGCAGGGGATGA |
GCAAAAAAT AT TGACAGACAGAGCAGGAAGAT GAACAGAAATAGT CTGGTAAACCAGACGG GG 5260=
TCTTCCTCAGCCCATCTGIT 526L= CAACTGTTGGCAGTGACAGG ] Figure 11 RRRR

166/169
ACATGTCGGGGAAAAAACATCTCAGTGATTCCTCAAATGTGGGGGATCCACTAGTTCTAGAG
CGGCCGCCACCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCAC
TGGCCGETCGTTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCACT

3U= GGATGAAAACCAGCAGAGGA
3L= GGGACAACCACAATTCTCAGG

LG 23

GM209

- GNGNNNAGNTATTTGTCNCAAANACNAAAAANNNCNCCCCANCTGNGAAA
CNCNCTANCNATAAGCNGGNGATCGAATTCCTGCAGCCCACAAAAGCACC
CAGATGTTCAAACACCGGGGGGACNCAAAAANANTNCACNCACACACACA
CACACACACACACACACACACACACACTGACACACAAAAGGTTTCATTTG

. AATTCAAACCAAATTGACTTCAGGCAAACAAAACGTTGCTGAAATGATAT
TTTGTGTTAGAATCTAAGAATTCAGGAAATATGTTATAATGAATGAATTA
TCAGCAGCTTTGATACTTTCAGACGNNGTATTTGACTCGCTCTGGTAACT
GAAGCTAACCTGTGATGCAGTTTGGTTTGTTCGCGTGTTGTNAGTIGCTT

CGTCTNGTTTCTGTTTGCCTTCCTCCTTGNCTTGTGTGGGGGATCCACTAG
TTCTAGAGCGGCCGCCACCGCGGNGGAGCTCCAATTCGCCCTATAGNGAA.
NNCNNANTACNCNCGCTCANTGGCCCCNCNNTTTACAANNNNCNNNACNG
GGAAAANCCCNNNNNNNAACCCCAAACTNAAANACCNTGC

209U= AAAGCACCCAGATGTITCA
209L= GCTGCTGATAATTCATTCATT

GM592
AGTAAGTCTGAGCAAAACTCTAAACTGACTCAGAAACAAGAAGATTACACCCTTAGTCCTGA
TACTGAGTCATGCTTGACTTTITCAAATGCCCAGTCCTGAGGACGTCAGGTTACCTTGTAGC
AGAGGGTTGCCAGGTTTGACGGAGACTCCTCTCTGACGGCTCTGATCTCTGCCGCCGGAAC
CAGAGCGAAAACATCCTGAACCGTGGTGGAGGAGTCGACCCAGAACTGATCCCAGAACAC
GTCGTCTGAGGCTTCGACGGGCTGCAGGAGAGGAAACGCACACAAACATCAGTGTGTGTGT
GTOTCTGTCTGTCTGTGTGTGTCTGTGTTCCGACCTGATGAGAAAACCACCACTGCAGCTAT
GACTCTGTGACTTATCTGCTGCTAAACACATCAAATGAAAACAGTATGCAACATTCATTTCAT
TATGACTGTGTTGATGAGAAGG

592U=TCCTCTCTGACGGCTCTGAT
592L= CTGCAGTGGTGGTTTTCTCA

GM104
GGGNNNANNTNTNTGTNCANGNNATCTNAATNTAGACNCGCCCCTTTTGNAGNTCGACCGT
NTCGATAAGCTTGATATCGAATTCCTGCAGCCCCTNGACCACGGGGGCTCTTCTGCTCCTTG
GNGNCTAGAGGAGGGGGGCTCTCCTCGGGGGBATGAACCCAGCGATGTCCCCCCCTCCACC
TCCAGAGCCTGGAGCTTCTGCAGGGAACTCTGCAGGCAGAAGCAGAACATGCCAGACACA
CTGGTCCAGAGATTAACCAGGTTCCAGGCGCAGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGAGTGAGTGAGTGAGAGAGAAGAGGTGGAATGTAGGGCAGTGAGGCACTGTTACAATAAA

Figure 11 0O00
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AGACTCCAGATATTAGCCAGATCTCTGAAACATCACATGTGGAAGCACAGAGCAGGGGTTA
GTGTTCAGGAAATAGTCTGATCCCACAGTTTCAAAGCATAAGTCAATGAGCCTCCCTTCCAG
GAATTAGACCAGCACCATNCANAAAAACACGTNTNCCTNCAGNTTTTTCANATATTNANNATG
NGGGGGGATCCNCTNNNTTAAAANNGGNCNCCNCNNNNGNGN

104U= GAACCCAGCGATGTCCC
104L= ACTAACCCCTGCTCTGTGCTT

GM173
TTATTTNTACCACTATCCCTTTGGAAGCCCCACCGCGTTGGCGGCCGCTCTAGAACTAGTGG
- ATCCCCCAAAAGCCATTCTTTGTGAACTTCTAGTCTGCCTCTGCAGAGAGCTTTCACACGCTT
CAAATAGCTATCAGAACAGATGATCGAGCTGGATAATCTCCAGTATCTACAGAGTCTGGTAT
GAGCCTGGCAAAACAGCATTTGTGAATCACTCACTCACACACACACACACACACACACACAC
AGACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACAGCTTGGAATAATACACAAGACAAACTACATTTGGAGACTGTCTTCATA
CCCTGAATCAAAACACCACAGTCAAAACATGAAAAAAATGAATTATTTTGGGCTGCAGGAATT
CGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAGCTTTTIGNT
CCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTICCTGTGTGA
AATTGTTATTCGCTCACAATTCACACAACATACGAGCCGGAAGCATAAAGGTGTAAAGCTGG
GGTGCCTATGANTGAGCTAACTCAN

173U= TGAACTTCTAGTCTGCCTCTG
173L= GTGTTTIGATTCAGGGTATGA

GM145
GGNNNNNNNNNANCTTNTNTTNTTCNANAANACTTNANTGAACNCCNCCCCCTTTNGAGGTC
GACGGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCCCCcTCcAGATCAAGTTTCAAACAGC
CATCCCcgtCTTTCTCCACACTCAAACACACACACACACACCCTTGTATATATATACACACACA -
CACACACACACACACACACCCTTGTATATATATACACACACACACACACACACACACACACC
CTTGTATATACACACACACACATTTCCCTTCAAGATGCACAATCAAACGGGCTCACAGAAAAT
ATACTCCACTGAACACCCTGTAAAATGTCTTTAGGCTGGAGACATGTGGGGGATCCACTAGT
- TCTAGAGCGGCCGCCACCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACGCG
CGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGGCGTTACCCAACTT
AATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGGCGTAATAGCGAAGAGGCCCGCACC
GATCGCCCTTCCAAACAGTTGCGCAGCCTGAATGGCGAATGGAAAATGGTAAGCGTTNATN

1451F= AGCCATCCCCGTCTITICT
145L= TATTTTCTGTGAGCCCGTTTG

LG 24

GM27

TTTGAANCCCTTITG GAANCCCCGCGGTGNTNGNCGNTCTACCACTAGTGGATCCCCCAAAC
TTTTACACTTCTTGCAAAGACCAGACTATTATAAGAACAGGGTAATTCTCGAAAATCCCTGGC
TCCAGTTAATCCTCTGTTGTITTGCCATGATGCTGACAGAGAGAGAGAGAGAGAAAGAGAGA
GAGAGAGAGAGTGTGTGTGTGTCTGTGTGTGTAAGAGAGAGAGAGAGAGAGCGAGAGTGA

Figure 11 PPPP
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168/169
ATGACAAAAGGCTTGTGTAGGTTTCAACAGGGTAAATGAATGAGAACATAAGGCTTCGGTTT
TATTACCCAAATTATGTTCTGGAAAGTTAAAGTGTGTCACGTGTCATCACTAACTATGAAGTT
GTATAAGTAATACATGCTTGGTGTTGTATATAATACATTTATACTAAAAGCCTTTTGCCTTGTT
ATTCAAATCTGTTGGCATATTITATCCATAATCCGTGCTGTGGTTIGTTGTTGCTGAGGTATC
TTCCCTCAGAGAGGAGGTGTCTGAGTTGCAGCGAGCATTGCATGEGCTTTGTGTTACAAATT
GGTTCCTTGNTAATGATACTTCATTTGCCTTTCATCTN

27U=TGGCTCCAGTTAATCCTCT
27L=TCTCATTCATTTACCCTGTTG

GM540 . .

- AAATTAGTACTGTTACATGAAGAAAACTCTGGGTTAAGCACACACACACAGACACACACACAC
ACACACACACACACACACACACACACACACTACCAGGGGAGTTGAGAGTCCTGCGCAGCAT
CTTTGCTGTTCCTACGAT

540U= GTACTGTTACATGAAGAAAACTCTCG
540L= TCGTAGGAACAGCAAAGATGC

GMS559
ATCAATTGTAGCTGTCTAACTTGGTTTATCAAATAAAATTACAAGTTGAGCACCATTTTTAACC
AGTGCTIGTTIGTGTGTETGTGTGTGTGTGTGTCTCTETGTCTETGTGTGTGCTCTGTGTTGG
TCTCCAGGACCCTGACAGACCTGCTGAAACAGCAGGGGACTGAGGTGAGCTCGGTGGAAA
ATGCCAC

559U=GCACCATTITTAACCAGTGCT
559L= ATTTTCCACCGAGCTCACCT

1.G25

GM128 :
TTGCTTCATTCCTTGCNTCCCCGNGGTGGTCGGCCGCTCTACNACTAGTG
GATCCCCCCCGGGGTGAAAGAGATGAGTGTNTGAGCAAGAGGAATAAAAG
ACAAAGAGAGCAGGGGAAATAGCTAATGATGAGAGAAAGGGAAAGAGGTG
AGCATTTGATGAGACTGTATTTCTATTAAACTGTCAGAGAATTTGCTCTT .
TTTCTGTGTGTGTGTCTGTGTGTGTGTGTGTGTCGTEGTEGTGCGCGCGAGCG
CCCTTCACAGAGGCACAGTAATGTGGCTGACCCAAATGACTAGGAAAATA
TTGGGAGAGTGAAAGACGGAAGCCTCTGTTGAATACTGATGAAGCTCAGC
ACAAAGCTTCCTCCTGGGGGCTGCAGGAATTICNATATCAAGCTTATCGAT
ACCGTCNACCTCGAGGGGGGGCCCGGNACCCAGCTTTTGNTCCCTTTAGT
GAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTITCCTGTG
TGAAATTGTTATCCCGCTCACAATTCCACACAACATACGAGCCCGGAAGC
ATAAAGTGTAAAGCCTGGGGTCGCCTAATGAGTGN

128U= ATGATGAGAGAAAGGGAAAGA
128L= CATTACTGTGCCICTGTGAAG

Figure 11 QQQQ
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GM587
CCCATGCCTCCAACACAACCACCGCAACCCACCGTCACTTATGTCACCAGATGGACATCAAA
TGGGTAACAGTCTACGGGACAGCCACCAGCTATGCCAACTGGCTAGGCTCATTATGTTTGA
CTGACTGAGATCCGTGCCTTTGTGTGTGTGTGTETETGTECTGTEGTGTGTGTGTGTGTGTGTG
TGTGTGTGTTTGNTCCAGCTCCTGAGGGAAATATGTGTGTTTTATAACAACCCACATCATTAT
ACAGTACAGCCACAGCGATAACACTTCAGCATGTTGG

587U= GCCAACTGGCTAGGCTCAT
587L= TGCTGAAGTGTTATCGCTGTG

- GMS526
CCCTCATTTTTTGTTGTCTCCAGACCTCTGCCCATATTITCCACCAGCTTTTTCCTTTTCTIGCT
- TCOTTGGTCTGTETGTCGTCGAGTCTCTTCCTCAGCCCATCTGTTTGTAACTGTGCACGTCTGT
CTGCCTTACACCAGACTAAACACATACAGACACACAGACACACACACACACACGTACATTCA
GCTTTTCATTAAATATACCAGTGACAGGATATGACAAGCTCTCCCAGCTTTTTAATTTAGCGC
CGGTGTCCGCCCACCTCCTCAGAGAGCTGGTCTAAAACCTGTCACTGCCAACAGTTGAGGG
ATGACAAGCTAATTAATAGTTTCACTACAATGCAGCCAACTCTTTTAGGAGCTGGACAGACA
GGATGAGCAGAAAAACAAGGAAGCATGTGGAGAGAGGAGAGATTAGGAGGCAGGGGATGA
GCAAAAAATATTGACAGACAGAGCAGGAAGATGAACAGAAATAGTCTGGTAAACCAGACGG
GG

526U=TCTTCCTCAGCCCATCTGTT
526L= CAACTGTTGGCAGTGACAGG

Figure 11 RRRR




