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by this gene causes cancer cells to becone refractory to the treatnment with
many drugs, all of which are substrates of the MDR-1 transporter. The
MDR-1 gene is expressed not only on certain cancer cells where it may
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The common factor that controls MDR-1 dependent transport in malignant as well as
normal ceils and tissues is the activity of MDR-1. The MDR-1 activity in turn is



can serve as a marker for an inportant phenotype even if these changes by
t hensel ves are not causative for that phenotype. The second paraneter, the
functionality of the synthesized MDR-1 protein, i.e. which substrates are
recogni zed and transported out of the cell with which effectiveness, is

predoni nantly determ ned by the anmino acid sequence of the protelh JAN&ILi s
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other so far unidentitied changes in and around the MDR-1 gene that affect the

expression levels. This effect is known as linkage: defined alleles and base variations

can serve as a marker for an important phenotype even if these changes by
themselves are not causative for that phenotype.

The second parameter, the functionality of the synthesized MDR-1 protein, i.e. which
substrates are recognized and transported out of the cell with which effectiveness, is
predominantly determined by the amino acid sequence of the protein that is encoc;ed
by the MDR-1 allele. it is well known that amino acid changes may alter the
functionality of proteins. Examples for naturally occurring variations, i.e. different
alleles that have a direct impact on the actions of various drugs are, e.g., cytochrome



humans with such tests is useful for the therapy of various diseases with
drugs that are substrates, inhibitors or nodul ators of the MDR-1 gene
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nol ecul ar variant MDR-1 genes and enbodi nents related thereto such as
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Summary of the Invention

The present invention is based on the finding of novel, so far unknown variations in
the nucleotide sequences of the human MDR-1 (Multi Drug Resistance) gene and the
population distribution of these alleles. Based upon the knowledge of these novel
sequences and MDR-1 gene base deviations, diagnostic tests and reagents for such
tests were designed for the specific detection and genotyping of MDR-1 alleles in
humans, including homozygous as well as heterozygous, frequent as well as rare
alleles of the MDR-1 gene. The determination of the MDR-1 gene aliele status of



73, 74, 79, 80, 85, 86, 91, 92, 97, 98, 101, 106, 107, 112, 113, 116, 119,

122, 154, 155, 160, 161, 166, 167, 172, 173, 178, 179, 184, 185, 190, 191,
196, 197, 202, 203, 208, 209, 214, 215, 220, 221, 226, 227, 232, 233, 238§,
239, 244, 245, 250, 251, 256, 257, 262, 263, 268, 269, 274, 275J 280, 281,

286, 287, 292, 293, 298, 299, 304, 305, 310, 311, 316, 317, ABZ664 328,
329, 334, wd¥iwo#0, 341, 346, 347, 358, 353, 358, 359, pogs1ed (0, 371
or 376; (b) a pol ynucl eoti de encodi ng a pol ypeptide having't ’Ene Atino aci d

sequence EQ I D NOs: 372, 373 374 or 375; (c) a
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b 0si 1 on s denes anerhirhohis FoRR WG SiH R obre. Doguemo, variea oi on
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of the %ét 32%%\@{ Acceg@lqon I'{%eat'rﬂ%gﬁ% pé?"“g ’f5 Thodsy foraidgaiifying oand
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nucl eot i d ﬁ{?ﬂ@p% rg ?"fﬁjl de deletion, an additional nucleotide or an
addi ti ona ucl eot | &VEBF‘?'H@’%l@ﬁaﬁb@fm@eeﬂmmmlmgmﬁll 09183

7 PCT/ Epowm@ﬂmne@))mpnﬁag Mw@.tdeggqm%@nggleg“&gg g%aljérc Mﬁi |Ian MDR- 1
pol ypepti % gtreﬁ‘n i a| d ﬂ%%nucl eotide i's having o1

corr espon §sPPPSfIes Abersie andidrugs and inhibiies Sutainabie byJIBthb&(e-139619
140490 ordestmﬁeumefhotihe MDR-1 gene (Accession No. AC002457) a C, at a

posi tion @S%%gndlt ﬁ osition 141530, 139177, 139479, 140118, 140568,
140727 or feutic lea'm%ﬂanoséjeﬁempmms methads:andaBes 451He iavehtiont a

posi ti on arerusefupfondheGiako 140216, , 140595, 175142
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posi tion E_ﬁ394!6! 78170, 70237 or 70200 of the MDR-1 gene (Accession No:
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or 43162 fﬂw@m therepterizgtiancelswiriationsoin HROMDPE B)gene Aand ldignBaRI 1 oNn

Cor r espongktd torthe BR&Hthindfor SP@ferent MDR-1 alleles in human individuals provide a
very patent tool for improving the therapy of diseases with drugs that are targets of
the MDR-1 gene product, and whose cellular uptake is therefore dependent on MDR-
1. The diagnosis of the individual ailelic MDR-1 status permits a more focused
therapy, e.g., by opening the possibility to apply individual dose regimens of drugs. it
may also be useful as prognostic tool for therapy outcome, certainly an improved
approach over the use of general MDR-expression as prognostic maker,
Furthermore, diagnostic tests to genotype MDR-1, and novel MDR-1 variants, will not
only improve therapy established drugs and help to correlate genotypes with drug
activity or side effects. These tests and sequences also provide reagents for the
development of nove! inhibitors that specifically modulate the activity of the individual
types of MDR-1. The feasibility to use specific inhibitors of individual (artificially



of the MDR-1 gene (Accession No: AC005068) a C or at a position
corresponding to position 176 or 137 of the MDR-1 gene (Accession No:
M29445 or J05168) a T; (e) a polynucl eotide encoding a nol ecul ar vari ant
MDR- 1 peptide, wherein said polypeptide conprises an am no acid
substitution at position 21, 103 or 400 of the NMDR-1 pol ypepti dieb JAN 2004

(Accessi on : 183); and (f) a polygucleotide encoding a | ecu] ar
o e bR

vari ant -1 pol'ypepti de, wherein said polypeptide co m no
acid substitutjon of Nto D at position 21, F to S at position 103, F to L
at positi %283 MPRsatiantsy and fhexinatentialberageutit eppitdaBod, Y, YarehirdR,

Accessi o e present invention the term
'(m)l ecul ar?bcyg{rh{ gnt' @)ﬂ-élﬁééeoﬂg ag'ﬁea%;%?tgﬁh&ﬂ?cg‘ge’d het &l Bload34s(1988% sai d
MDR- 1 gené&2®; BeyBettraldBidcbemistiy @8 (1 820)\6630-663g9¢ MDR-1 gene or protein

(Genom c sequences of the MDR-1 gene are described, for exanples, for
exons 1-7: Accession nunmber AC002457; for exon 8: Accession nunmber M9429,

J05168, AlBOS0BE présent ewentich prdvides i Aove) Wl MRS - 6 JAN
2004 8 P%@Qﬁc%g%% gﬁﬁ%%m A%OSOGB;, for exon 10_%??932&%%%“ er
M29431, J TOukS N 1op Arug, herapy while Bypasaipg dbeir petentisbdetrinRoaBb?,
J05168 aneﬂm%m&reﬂmtmres%nof%ﬁ@ﬂ%mmgggnaﬁy M29433, J05168,
A0005068; for exon 15: Accessi on nunber M9434, J05168, AC0O05068; for exon

16: Accessi on nunber M9435, J05168, A0005068; for exon 17: Accession
nuber M28d&BdIngIP 5 HEB inverlield (eRites @ 4 AC i.an er M9437,
EF%R’H”%E%IP% REEstel f’%‘s%?’%@o%oas;

J05168, A%\%Ssi%; for exon 19: Accession’ nu
f or exon . nggsion nunmber M29439, J05168, A0005068; for exon 21:

NEoaa1, °3‘3‘2‘i§§‘%¥£§’§3§%‘? G o oRoR0T seaine EFHny e of 5EG3D' Wy o,
X

ACD05068; for $4,80,8% 865 Pbrd% $7p88, V10408, 10705158113, ADROE06822.f or exon

25: Accessi on 184 9 , 8 5 X Iy o6 X : c i on
nunmber M29445, g%gb%gmAgg§6156§g%g\oa%\8@§, q?%’rr;eé);(}r?%ggs' @cé?&i ‘nunber

MR9446, J05168 19986208, R0% 3, 215, 2R6c 884, 296, 12AHLE2, 20448, 2995168,
AC005068) by way ads | i Sk IO ) i, t Lon( / or
deletion(s). Pref ersaasg, 2gf’;ii hgg e%ét%?esbégégtzlstgz%? ’n?gél ﬁ&sga?’(%gs'i n a

cor r espondi nngEh%??g@génZQﬂae?génﬁ%, 305, $10eqUEBIS, Of 71 B2z, \GR; 329 3deei n. The
term " correspgpglisg" i h oSt i IS naot _onl
determ neg b)F/) th'e%%usnf;%F‘HZ?‘%EES‘EET%E&%?%@%%P?@@@ 32@ NS 8 d>s/,
respect i V&) y. aRyeleptideopnasiing gipebneptidel miriglthecamingi athd 86dunid of
accordance W hhy b€of ﬁ%iﬁ?%éi 5?‘5,@7‘303“/4%'32? may be del eted, substituted or

conprise one or nore additional ‘nucleotl S) may vary due to deletions or
addi ti ondf) nudiPelynucieetidsrengntiing a moledslaevaianhiu; DigtAsisignte DA

P esent i nvent?eRibe Wherdin ! SOTRRKGHES s g A1ct potireoSePaIing aci ds
may differ intaRfsitiondko8d%d4nGamhan18ag, 10meases il $12haEr508B Bt Harvpaighbor i ng
exchanged. - dey Sroricae@iisto: SELGART: S RpoTiin werbRsia: epsiontlids
or 308 of the MDR-1 gene {Accession No: M29432 or J05168), at a position
corresponding to position 83946 of the MDR-1 gene (Accession No:
AC005068), at a position corresponding to pesition 78170 of the MDR-1 gene
(Accession No: AC0050868), at a position corresponding to position 176 of the
MDR-1 gene (Accession No: M29445 or J05168), at a position corrgsponding
to position 171456, 171404 or 175074 of the MDR-1 gene (Accession No:
AC002457), at a position corresponding to position 77811 of the MDR-1 gene
(Accession No: ACO05068) or at a position corresponding to position 137 of
the MDR-1 gene (Accession No: M29445 or J05168) a nucleotide exchange, a

nucleotide deletion, an additional nucleotide or an additional nucleotide and a
nucleotide exchange;



are al so conprised by the term "correspondi ng position". Said nucl eotides
or amno acids may for instance together with their neighbors form
sequences which nay be involved in the regul ation of gene expression,
stability of the corresponding RNA or RNA editing, as well as encode
functional domains or notifs of the protein of the invention. 11§ JARNIR004

WO 01/ 09183,§oiogss EPOO 07314 In accordance with the presept invention, the
node and popu?lat lon distribution of novel so far uni denté]q’%gg@h‘et iC

vari ationf in the MDR-1 gene have been anal yzed by sequence anal ysis of
rel evant [Qgi dhBolynualentior rneedivor: Inl'gjmrfva:rianmwﬂqdrué@géﬁﬂb wRdier dual s.
S, Wh

It is a-well hat, ' of individ ) ch  harbor th
ndi vi dual gena Polriitiectiid s ARIAG SF 8 BSth dofiekioiding  eemtimuagiToe
purified fromU7A8E1%i TU4P6.01 045 3391165 139619 &1 400 wi dnes1 DS MBRES ar e

t hen used for, NS A e nge conposition of the -1 gene
al | el es t hat agrega‘?ﬁ?%%%ﬁ &n‘q%%ée‘ﬁ?ﬁ@ %iﬁ@&a RRRTLAN enreasPaRding fepositiond °

salrrpl e. tThe s 14k 1 AT,y £394 79 W40 108y ng&SGSQHH?m? E’p}ljimgﬁtql éfft'hﬁgﬁ[l?lﬁﬂ (F):Z:R
rel evant regi X - sybsequent  purification 0 e
products, fol gg\ﬁ\ggﬁ%@&gﬁmmﬂ §éﬁ|@g%o‘?9§§‘°ﬂi Gafrespending tchpasitiont hods
(ABI dyet er ni ﬁ&ﬂm,cmessemmi1m595,%1umWslfaoog{ ﬂféekﬂgih%% had to
be consi dered A&e%gwéem g ﬁet eém' ne the i ndividua - eﬁotype
and identify {aes : 0 %? ByLdiat St Positipn  estpsperding tof pdd@Rnpr oduct s
from human bl d3¥465r1a6068, CINA0VS, 1390642¢30247824 465 or d?%é’@{oﬁ% usual 'y,
wth very fewgpggéé%%s.ex§£ti 2) bwoggene copli es of each "autos | gene
(di pl oi dy). BéCau PR A¢C: ‘6‘%@’ #5908 4, Aha Rositiva correponiding focpositioal uat i on
of the sequend@s of thebDR gened (Adtesdibrh Noymgﬁéﬂkip&'@é%ajzﬁtp\ gagltagﬁqs&‘omzygous
e )

sequence vari éliréms ut .al so._het erozygous vari ati ons. %8 the
di f f er ent steg TPOPABY o ERsitien 338 oh HieMBR:-h gene (Aedesaion dvo: M29432er MDR- 1

gene pol ynor go5t6ss a(hcmtazgm @d?%sBSﬁtﬁﬁ@ﬁEQ#}@Q_ %%452‘33@2@%@3%%“

exanples 1 a bel ow. . The nutations In
accor dance wi ? ﬂztfonQFﬁ'?eeM"'i Boh dAenpssian No:| AGEOTRASYda iTh dFi @ oeitian

(i ndi cat ed by cemespon . toTpBsifiBi heds 1 of b alysis followed
standard prot E%C%I S .aﬁgzgrﬁbdescri bed | #48§?a§$ 7?%5??% e aﬁ%’?’é’j_ 9Ff® general

such net hods eSO Be: AH0RRAES) ash @t agosition serrespending to pusitidri 84VOHOr

eval uati ng thg4gnae [ I er,l ' clinical
c\rgar ;ct lar igst i éf%avmmﬁ]yg!t ﬁ%?@?oqpﬁgmo@rﬁ?? tﬂ%ﬁéﬁ :@glgétoér{ﬁgq@ﬁgqapl?’(ﬁ ed

tol erance to $8ipMmNgACRPREEB) @A, et wRasition wsrrespdridingMBRobitign 48283 CONpass
for exanpl e hephes wWa i L.0gles.S nformati gn _pol ynor phi sm
anal ysi s (SSCA), PCRB_Q?S%di rg_eg‘ccegéé%e'ﬁ%i hg?’ag%@arﬂs@ o @yp?%%) , and
references ci P¥PSPARAIeg o rositionel Aast 936fof thaaWDEgh gehi njAeedssion No:
charact eri zat MeBady orBBY6Ha Tent s the phenotypes can then be correlated to
these nutations as well as to nutations that had been described earlier. 1
6 JAN 2009 VibPSYRudedide1encodingEPORIETEE 4aksnt MDAV geplidd, avHengin RaJHS ON

skilled in theolgebtidbompiets N &fitb AidBEHlfon SP4:599%1. 103 or 400 of
the MDR-1 polypeptide {Accession No: P08183); and
(f) a polynucleotide encoding a molecular variant MDR-1 polypeptide, wherein
said polypeptide comprises an amino acid substitution of N to D at position 21,
F to S at position 103, F to L at position 103 or S to N at position 400 of the
MDR-1 polypeptide (Accession No: P08183).

In the context of the present invention the term "molecuiar variant* MDR-1 gene or
protein as used herein means that said MDR-1 gene or protein differs from the wild
type MDR-1 gene or protein (Genomic sequences of the MDR-1 gene are described,
for examples, for exons 1-7: Accession number AC002457; for exon 8: Accession
number M29429, J05168, AC005068; for exon 9: Accession number M29430,



can now be used to exactly characterize the genotype of the index patient
where a given drug takes an unusual effect and of his famly. Over the
past 20 years, genetic heterogeneity has been increasingly recognized as a
significant source of variation in drug response. Many scientific
connunications ~(Meyer, Ann. Rev. Pharnmcol. Toxicol. 37 (1997),1&6aN20¢
and West, i n. Pharnmacol. 37 (19%;) 635- 648) have clea%%%]shomn t hat

some drugsw\%’r"ﬁglﬁ%tter or may even be highly toxic in s 4t s than
in others and that these variations in patient's responses to drugs can be
rel at ed tdﬂmseé@oasoaemrsexoﬁhosAcceman WRAREr MPOUST, OBIES A

correl ati t onses and enet I'c profiles OP a[ lent's
( Mar shal | %Q%a'? Er%eﬁlcé B’F Bawtbe'igk%%gg-ﬂos 4a%ﬂ00%5ﬁ6&:ﬁat Iexomgﬂur e

Bi ot echnolAoggssiohSnirhBér’ M2

vari abil i &?ggﬁ{l' n:e g:l?t g&%%l?gosg ﬁ%z ngGSGéy Z?%@%ﬁé?o%cggﬂéﬂsﬁ Bﬁr
proposed ’0'6(5 1%39 005Q36§; hler |Q¥9ﬁt¥3 |6eqasalnnammmaeve9435;ruamsa,at ients
whi ch canAoeesms:I féroexd -t

i denti ficapion/ sel ectl gﬁﬁ%aﬁcﬁcgg%%sﬁg%ewmg #1 @g%@@ﬂ o ?xcﬁ‘enet ic
pol ynor ph CagsSigR RUMbET Mgo4%ia JPR 168, I%ﬁlﬂéﬂﬁﬁ :dor exont 18 Avcesslorofiumpbér ent

for exanmze43s r t S ert coki net
32 (1997), Zlon%bﬂbaE%@oeso@@ F&ﬁ%&‘%t% r‘g&%gs'sg yindter %ﬁﬁgpe%qﬁ £4.096) |
93-103) . PEPORIRS: Tar-eence s Asicession nhmoer M29440,J0EI 68 ACDDE0EE: Rrod@RC e

or gani zat pongece eal t ervices in man
Eu?opean %%unt rlﬁ%@;ﬁ‘ﬁuﬂ#?&gﬁﬂﬁ%ar %@%@éﬁ%@gaé%g? &% CPesHULRIHPbYY Wgy of
bot [1 |t mpr MEBAR, nQG 168, 6520@5@6&;1 for edomi24g MSﬁmmmeWQog16§f ? | ?rge
cost t0 UABOESTERR W side effects
The nut at flgns in E eg{/g?%%arﬂce%h@ﬁﬁg ﬁ?g%l‘#g g@s&é@ﬁ% 8afarf¥oAci d

dfal etion(4%, Accpg;fgmt numbe) N2gd45n JOATES, CHF@TGSSS sammt?oeat If&n@%rtm O lhff

al one or i i 0 sible to genetically

engi neerﬁ?ﬁwéﬂggyz%ﬁ |J83{*§Ppﬁ§i°??§§ ?0 %‘i"ﬁe‘? 8: i\eogaEion drumber Vet hods
for intr RED06068) th mfmdoha&t@léu ONBZQ ne are
wel | kno é ?42 PP p kiJle % arlt st?elm@ﬁ&? adi albd%?

Mol ecul ar O ontng A E%ggr g, gu aﬁls“ o) resyit r"b@rcq_féﬂﬁ@ﬁadlwy (1989)
NY. 16 Wﬂgeﬂﬂhem"ﬁdéﬂat%eh&eBﬁﬁéﬁmﬁﬂrS%.' n a preferred enbodi nent

of the invention, the above described polynucleotide encodes a variant
MDR-1 protein or fragnent thereof, e.g., conprising one or nore epitopes

of the arfheotersi deormsypending’cas Oged BYreFEGheRNRst 55 os?(on 430%‘Pr For
the|nves]teémlﬁ n,of the nature, of the alterations in e am no d
sequence o# rha Re pTUSRRST  of JhP u Preceding g Ruglectides BedusmmOswasas
BRASMOL tremecamy mbtwsmabloeafg\iémﬁﬁ%o{rdﬁ 6F &fiino deit I H?a%ﬁcebtevﬁib B9

S|nulat| d co r redesign of structural npotifts can
segg @1, J

usi ng ot b’?vc?ﬁ b MAY: BF Gaielgd.a pubstifuted 2svedmpriser oteiarsmae ( 1996) ,

286-299; addtibmal mucleonigu(s) maPPary dﬁb%‘&bletl&ﬂs 64%?0%! B o%gépr%% uters can
be used fﬂg{q ”]se]wch onformational "and energetic ana o protein

model s ( a(p|in the generar tr(el@g!ypeptg% 'Iim§2 unaemau‘fcprrésbond:rﬁxp Med.
i e bt i
gs. e number but may still have
similar neighboring nucleotides or amino acids. Said nucleotides or amino acids
which may be exchanged, deleted or comprise additionai nucleotides or amino acids
are also comprised by the term ‘corresponding position”. Said nucleotides or amino
acids may for instance together with their neighbors form sequences which may be
involved in the regulation of gene expression, stability of the corresponding RNA or

RNA editing, as well as encode functional domains or motifs of the protein of the
invention.




Usual ly, said am no acid deletion, addition or substitution in the am no
acid sequence of the protein encoded by the pol ynucl eotide of the
invention is due to one or nore nucleotide substitution, insertion or

del etion, or any conbinations thereof. Preferably said nucleot'g
substitution, insertion or deletion results in an am no acid suL ﬁﬁygl¥on

of Asn2l tQolptub exon 2, PhelO3 to Sgr or Leu in exon %ﬁﬂﬂo%m? r400 to
Asn in exon 11 of the MDR-1 gene. The pol ynucl eotide of the invention nmay

further clﬂn% | q% one nucl eotide and optionally am no acid

del et on. NaEPRRGRE i B SB8eTh invettion. i lodenans pRadetapelstibusin o
her ei nabawerel $wfaramidemtiied BesaticORTRALD kl ey
(1998). This.. enbodi n't 0, thle resle,ﬁfﬁ‘l iﬁ?eﬁ?ﬁoﬁ dgﬁ% 7 egng%’ﬁﬁ%‘g
syner gi st1’c EI4e0EE ?”gﬁfslsh rq{gj{agf iegians qf the hmﬂlw @enet frem many

phar mal ogiiiterentoindividuglsoft i€ raugel 'kﬂoWﬁtfécﬁriﬁa %ﬁﬂhmr@?ﬁﬁ%%b(md f‘ﬁgﬁgh\g@gﬁ s of

the gene or S|tg1lar nmut ant fornms that can
descri bed3PYt e jadivigyal; @’@ﬂﬁéﬁ@'@d’ﬂtﬁa@“ genesainglyding Mﬂ)Rs‘acah'l SRSl e St i C

effects ied emaAaiv t esi st ant
phenotygg:saﬁ o e RLs| (o0 ShhpleS asttindlURGal GNARATIET e RS ied

devel op é AR 6% the SerrPNGshrAMRasioni @alhecumﬁaslgegrenaumﬁ fHaedrd O
cancer Wigrbseht Gt odi nent resent

i nvent i onﬂrrsel at esﬂéf/gllaﬁ)}ﬁj L&’glcg‘g nggagﬁe %!‘%) de%{fﬁé? &Bglsgﬁyewqel\)@%]

wher ei n tWRS ﬁﬁ@ﬁ@o@ﬂtd Btamp!;flcantm tafcraieaanll eegidnsd of Ahle 200/R- Y\ dpd/ 09183
%Rpf”gﬁn'@e%%?éfe@”?ﬁwéfcor B s ?ﬁ%ﬁ%ﬁ?u"é}n&% ma
pol ynuc| &SaUenEing with established mumhmdw(ABkdyaegmna clé BBy m c DNA RNA
or synt |nantl produced chinmeric
nucl ei ¢ Itgidl wd#egé%m%g%%%m CBIII'S"?E?{?)& Eic?ﬂ WRIEP Ot delerniee theer al one
or in lccb'ﬁﬂ)\flﬁl@ﬁh MBR-Pr gdretyadel ﬁndalddntﬁplr}uwpldm%mﬁa,ahamﬁabg @Fecf"dmﬁt or,
particu Vi I us nd bacteri ophages use

convent i %ﬁ%‘?@ @?\wgﬁg tpr§8lé°ﬁn%g?rﬁ@e'?li"ﬂﬁn gf‘? 9e08MiR POA !§ el faeitbateeadhde of

t he i nveruman hatars (wetalhy veith Yy fewisrcimal &k pker
genes whi ( thsg el ection of Sgl d%gﬁ%ﬁgpﬁggngﬁfg a%?f ost cel |

w_f
and underaﬁ{bagbgg gné)(r)(ﬁlﬂlcf"i"anéecﬁ'l‘ﬁeaﬁd?qth&e%r@férh%ﬂ teheotakepnin the t he

vect or ofevalhatlom\&nﬂ'leO%eqﬁéIQeBOid’ ecC | BRS 1t eidehi tnﬁaﬁ]ﬁ‘g@n%é@nnéts only . :
operatlvspﬁ‘ Linked to expressi on control sequences al ng expre¥5| on in

pr okar yot PE O8YSR¥GIEAYRAGEVaKialions but gisodeieraryastsvariatiqnsl Fhe cetais bﬁﬂae
conpr i sesliffetar Saérbé)tlh theofdehf?ﬁcaﬂeﬁ YAHL lcRMak iz ot e @ng BR:
OM @f?ﬁr yotic

transl at abilyg.}0 Regul atory el enents ensuri ng expr

cel I's, HISms4herm BPAVgRUS @ap| hetergzygows) larek Weseribied mhmeeemlmdiéseui in the
art. Thehnaglgﬁidvy conprise regulatory sequences ensuring initiation of
transcription and optionally poly-A signals ensuring termnation of
transcription and stabilization of the transcript. Addi tional regulatory

Possi bl o e Afteny % uid OBFET bBhe ORRHERTY YEkorpBlis W i BresRapGIG host
cel I s cofffr illFetrated dn Figure 2 ((indicatedpbyant areow)r et wietrodls ot 81 tutadér
g)(;?lrfg :? gﬁ?f} si$ ?&H%@B %E%&Ehc?g%ggn% sogﬁﬁ}ey%egg[lb%f H‘t lﬁezf?ujl ?nnthlenex%llgnkp?rsy fiic host
general such methods to be used in accordance with the present invention for
evaluating the phenotypic spectrum as well as the overlapping clinical characteristics
with other forms of multidrug resistance and altered tolerance to drugs in patients
with mutations in the MDR-1 gene encompass for example haplotype analysis,
single-strand conformation polymorphism analysis (SSCA), PCR and direct
sequencing; see also Mickiey (1998), and references cited therein. On the basis of
thorough clinical characterization of many patients the phenotypes can then be

correlated to these mutations as well as to mutations that had been described earlier,



CW-, SV40-, RSV-pronoter (Rous sarcoma virus), CW-enhancer, SV40-enhancer
or a globin intron in mammualian and other aninmal cells. Beside el enents
which are responsible for the initiation of transcription such regulatory
el enents may al so conprise transcription term nation signals, such as the
SV40-poly-A site or the tk- poly-A site, downstream of the pol yrjugliEpiliide.
In this combeidorsasui t abl e expressi on qgectors are known |W‘) aﬁ such as
Okayana- Berg cDNA expression vector pcDV1 (Pharnacia), c/
pcDNAL, tro ene) SPORT1 G BCO BRL). Pr ef er abl y, sai d
vector i 5%5%%25‘?%{"@?5 h&‘np o1 Skillagh iy the art umaewr maletuiar geneticaky®iibdyge vect or.
Expr essi oan newthe gsatto M@dzﬂ@ lcABRAGtdriZE & vacci ni a

7 &gﬁé JW‘ g’%ﬁﬁml WRRIE & r us,

vi rus, ssoci ated virus, herpes Vi OVI

6 JAN 2o§§£8\ﬂ%'go*fﬁ%§%§"@t%ﬁbeﬁ¢@mdmh@tammay be used for delivery of the
pol ynucl eoti des or vector of the invention into targeted cell population.
Met hods m @8 héﬁ L knovxgt ]_to t hose eklhl led in the art can be used to
const ruct Yoo, g8 etteétemrggew ap beenironpasingly hecogrizba iag aes
ﬂi?ﬁé?bed'gﬂ'é'?ff‘iﬁ";‘”@éié’éyf“"“"v“ W g etorie. R Ch Genbi BirBmunichians: bl ar
Bi ol ogy, h@f téqul‘ﬁ Bg@lo Ch Q%toet 3N 1997)0 26096 andewest, N &in.(1994).
Al t er nat Ph&ﬂmacot h'ﬂ 1097 J of the invention can be
reconstituted int ﬁ i po»s{g?rgsea h%cl?ﬁ&e%{ﬁ&%@frfa&sgg‘[e F workrhetten s ent

i nvent i o8 §veR beRighly F%Qfamesmanpatmts thehiirs omemarhd)thmdteﬂet\}hnatmns in

pol ynucl patienéle & r 4of [ nLi o host. ce

prokaryo;p| c or esuﬁl?gr%%t |tég ge @e@ g%p?%lla%hcejmpol Qmﬂiaéotbﬁé'é o}rh'§ector of
the i nverRRBAASASERAMICE copEepicnOts reoreRtinns theteddn m@epcﬁsé@% drégd Ahgyr at ed

ext racht e o peRtiits laisndl. Neurd BlopGtiagh J5, 007 90T nat ¢ ne

r econbi nMﬁfs M%ﬂee&lmeehmﬂogmesmhMHM tz8p)be used for "gene targeting"
and/or "gene replacenent”, for restoring a nutant gene or for creating a
mut ant gene via honol ogous reconbi nati on; see for exanple Muellic, Pr oc.

Nat | . Ackd.thisci contet, of37pdrioatn, @ih&mﬁ;?lﬁmhthyﬁgg,ﬁ @nglm;&ar %ﬂg
Practic Uni versi Press. The host ce can an

pr okar yg'!t7 .@“"@F@“Ea‘r'%t%%ssr|Pfoewﬁt é% &, 1qeh usetul dn the ridensificationuagdl | y

pl ant, a$ﬂ|emtbn of patienas wtichicanfresiori 10k Saiar dig 'w?tha €sigé SHeQL2f © those
of the - tﬁ‘?m?é: %rtorryces art i cul ar those™ of e specl es

cerevi si ae Hﬁ?l L 'onprcaRarbS‘f‘ot gsed; §p%am0’%§"ﬂ"n(ﬂlmst§| | ofbagenetic a whi ch
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The mutations in the variant MDR-1 genes sometime resuit in amino acid deletion(s),
insertion(s) and in particular in substitution(s) either alone or in combination. It is of
course also possible to genetically engineer such mutations in wild type genes or
other mutant forms. Methods for introducing such modifications in the DNA sequence
of MDR-1 gene are well known to the person skilled in the art; see, e.g., Sambrook,
Molecular Cloning A Laboratory Manual, Cold Spring Harbor Laboratory (1989) N.Y.
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connection with the 1 6 JAN 2004 WD 01/09183 14 PCT/ EPOQ 07314 host. The
expression vector typically contains an origin of replication, a pronoter,
and a term nator, as well as specific genes which are capable of providing
phenotypi ¢ selection of the transformed cells. The transforned pdAkalyotic
hosts can w@odkeeyyh in fernentors andygul tured accordingd%g_techniques
known in the art to achieve optimal cell growh. The pr {HFOVEP14 e

i nvention,can t.hen be isolated fromthe growmn nedium cellular |ysates, or
cel I ul ar qﬂeﬁiﬂ%{ﬁ"éﬁ‘f eRRaciment ahhe inyeatians themboveudeddribatii slyrcidobige

m cr obi aldngodes & vAREMINBREX BfRSA N ldes_of the invention may be by
any conveﬁtional neans sucheas J@%F‘g’gﬁrsﬁar%%m%m%%m& aphi ¢

separ at i GRUCRERPT N AMBIORAIE sequssEa LRCIdRIDYSSED IBNDREE: S71Y0d ¥i 21, the use
of nmonocl onal or polyclonal antibodies. Thus, in a further enbodi nent the
inventio&g&l?rlgeat es to.a nethod for the production of variant MDR-1 proteins

and frag IWEsgstion oithe aatiee ofitheuattenationstio she aeliho agid siefueR&siopbove

under conkk MDRSI Sbteie si.on .af the protei d recovering the
pr oduced °E ot ei n %’P fraBgrrIgH{é?fro f’%ehgxlIb%uﬁléegdewphaﬁ%tﬂ:ﬁg'@%o@ﬁh@fﬂ t he
present i &liomdheinternst Farthemioe, foldingosiodilitions afe 'Cbﬁpufé?‘msggnc’f

' cells

expr essi g sguMafal ViR ri:sing genetically engineerin
Wi th the(&gl ynucl g’g%t'ufde o?beﬂﬁ%'ﬁ%@p '&98ﬂ‘egfaﬂpﬁ%9flaﬁﬁléﬁmmﬁﬁr Pragrams! | s

oDl b3t ol 2311196 286,20 Moimarg Do Ut B8 YRS [

Gol dman, L, A PLei_ vvetm%é%z?? FSE éé;?qcﬁﬁe c %Ua?tfor@éﬁnﬁr%?égelb%lalﬁsiﬁr@fhe'r nor e,
]'Ehe Cﬁl | detalled peoteisgriodels iMadge,ledVlolatﬁialg%? @mbsy,nbg\% 18eRbNGl X6 g hgr eof
or thei | tay t rug . transport eficiency ‘caused by

mut at i onéE x?ﬁuﬂemk}t[)a@?gggﬁz%?) ﬁﬁﬁieea'gﬁm%fgh? yised domibgtiderdification
pr ef er abP§the drfluencao! al pagipalaamiutdtion oﬂfbﬁfdﬁ{gﬁ%dloﬂ%xigpég:o?'d gof the MDR-1
gene and/or have at |east one nutated fromthereof. termatively, strong

overexpression of a nutated allele over the normal allele and conparison

with a rbewatly saidamied hcill dBketion RIRMRAGR SGhSutichGn AR BRindPadid sEafthed 1M ar

| evel ma d as reening and anal ysi s system

by the aéfo@g-“gé@@r?fﬁé@ea@ﬁtsa pﬁ&?“@l%‘lﬂ’%@ tx@lé'wntim ig Hee & oeewnr npraet hods

r ef er r ednuaiediide substhalionVingericn & d8KtRn, bN&ny %Wrﬁﬂhjaﬁ{hsrtﬁlefgeogfprt&gerigvar | ant
y a polynuc |

- £ . ¥ordi
Lot he' | RUENDr B LBEHaion, rnian ordeieionesultsds ani amidormeidutstintior r om

cel |'s proidAsn2d tbsphe elsih RO ' ve. t bj 5 1AN 2004 WO
01109183 _15 ﬁCT/ L oxen 2 ggﬁ%{d?f’d?fg-kégl'ﬁg%ﬁgeﬂdﬁ%%ﬁerﬁﬁ@go B ari ant

MDR- 1 pr L Hsordoe MOF-Agene the invention may be further nodified by
conventi onal nethods known in the art. By providing the variant MR-1
pr ot ei nSEIaCC r di I’qu%‘to the present invention it is also possible to
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hereinabove, for example those described in the prior art; e.g., Mickley (1998). This
embodiment of the present invention allows the study of synergistic effects of the
mutations in the MDR-1 gene on the pharmalogical profile of drugs in patients who
bear such mutant forms of the gene or similar mutant forms that can be mimicked by
the above described proteins. It is expected that the analysis of said synergistic
effects provides deeper insights into the onset of multidrug resistant phenotypes of
certain forms of cancer. From said deeper insight the development of diagnostic and
pharmaceutical compositions related to cancer will greatly benefit.

Thus, in & preferred embodiment, the present invention relates to polynucleotides of
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responsible for the initiation of transcription such regulatory elements may also
comprise transcription termination signals, such as the SV40-poly-A site or the tk-
poly-A site, downstream of the polynucleotide. In this context, suitable expression
vectors are known in the art such as Okayama-Berg cDNA expression vector pcDVt
(Pharmacia), pCDM8, pRc/CMV, pcDNA1, PcDNA3 (in-vitrogene), pSPORT1
(GIBCO BRL). Preferably, said vector is an expression vector and/or a gene transfer
or targeting vector. Expression vectors derived from viruses such as retroviruses,
vaccinia virus, adeno-associated virus, herpes viruses, or bovine papilloma virus,
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can be used to transform or transfect the host using any of the techniques commonly
known to those of ordinary skill in the art. Methods for preparing fused, operably
linked genes and expressing them in bacteria or animal cells are well-known in the
art (Sambrook, supra). The genetic constructs and methods described therein can be
utilized for expression of variant MDR-1 proteins in, e.g., prokaryotic hosts. In
general, expression vectors containing promoter sequences which facilitate the
efficient transcription of the inserted polynucleotide are used in connection with the




mut ati ons such as those descri bed above. Thus, a particul ar object of the
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and unknown derivatives thereof for their ability to complement the drug transport

deficiency caused by mutations in the MDR-1 gene. For these embodiments the host
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used for the screening methods referred to herein below.

Furthermore, the invention relates to a variant MDR-1 protein or fragments thereof
encoded by a polynucleotide according to the invention or obtainable by the above-
described methods or from cells produced by the method described above. In this
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drug derivatives and anal ogues can used, for exggg , according to the
I

met hods dMistein, Matuse| 258 (1848h 4&%653&@!6%#&6% Brayeol| &% (1881).n3 whick he
basi s Stédfﬁﬁﬁére%Q?uéfé}PW‘m% YBRALENS t@@ﬁ/e@ﬁ cbl@‘b&i\;eﬂrffobrﬁ‘rlﬂhﬁélz?% ¢ the

nodul ators; 'see I n biQ?pro rirfate conputer prograns can be use
i dent i f i caaMSHalsfTheavtibesies, ears ibecmonesional ;amlh@dia% paiyaional @antibodies loe MVDR- 1

B Fuct ur oYt AR(BdeS he Meff ASTHdhor St Shlfiies, SUEA M Pl F Qe ey
appr ogrl aﬁurcmlﬂ@rﬁmyasmm faotibadies eviragments dheredf tbemegafocémemnonedalh n ancli
em
6D AN 200BOSHRFhbE e bl Bhisghe Helnods i BB Udtenhlly, 36, i HalE" 7T o
Wdak, Anand haney'Antibadies, 3 Lathﬁtbl?g VRBTAL, fOSEl:P,resPﬂgm Sﬁiilgg: harbos! 198825 t
1986 0 above- desc, c ut er
famal y)5| s%ﬁ%ebgﬂuse@eﬁgﬁ #%t % f (?‘?‘WP[%§°h§5ﬁo'a‘"8ﬁ‘“?%°'°'5ﬁ%\98n? Lrpf or,
" bi Lor g aor 31D be °.f3'2“5????’“3““”*’?‘%'2’“"“&°'e‘“°“m°m§“??ﬂﬁﬁ ot A
lzgnbi nat o&P@?gﬁnpngrtF%s PIERPH TG 7 -“tl‘&éegéﬂ%}‘iy@?ﬁf c%fPPq‘r‘b‘g FcEXamRea iy
L esting tieeombiman! drigagismsrand fiststhe ddentificationasf diongpounds meraetinpaith descr i bed
erein.

N&Jone?r%saéoordmg to the invention. For example, surface plasmon resonance as
employed in the BlAcore system can be used to increase the efficiency of phage
antibodies which bind to an epitope of the protein of the invention (Schier, Human
Antibodies Hybridomas 7 (1996), 97-105; Malmborg, J. Immunol. Methods 183
(1995), 7-13).

Furthermore, the present invention relates to nucleic acid molecules which represent
or comprise the complementary strand of any of the above described polynucleotides
or a part thereof, thus comprising at least one nucleotide difference compared to the



the generation and use of peptidom netic conbinatorial libraries are
described in the prior art, for exanple in Gstresh, Mthods in Enzynol ogy
267 (1996), 220-234 and Doner, Bioorg. Med. Chem 4 (1996), 709-715.
Furthernore, the three-dinmensional and/or crystallographic strudtfussy Qi
inhibitors and the MDR-1 protein of the invention can be used for the

desi gn of wepirgem netic drugs (Rose, 1 ochem stry 35 (19&69,],‘.?00,3%%33 12944,
t

Rut enber, Bioorg. Med. Chem 4 (1996), 1545-1558). In summary, e present
i nventio | r identifying and obtaining conpounds which
can be uggﬁéfpr? aﬁ‘gcrﬁ B’pﬁd‘ééé?%”q Reclpetide: seavenges §pe@'iiéd by ftior elbova
di seases ﬁemr@ed rafuctite iDsROBIRY, tRlelbis UndEddifbrlsS StRAPA Inf@héf ﬁﬁy

or

nalfunctl e often resulting I1n a ru el &1

sensi t i veml;I 3?0? 98@"%@%&@@&* & hamyslgicraaid. Simhtmelendehodmpﬁse Her
i nvent i onxmaplé antisense RNA: @Hes@fm&éouleson*hh?'fﬁl'ﬂ%nﬁ}ﬂré b Iiﬂﬁéd“f?adse%ﬁﬂ%%

in the above-desc transgeni c

|nvent|on oL

ani mal . PMHCR 'f’ﬁ?'? ﬁ'nB ﬁ’@gcﬁ%nfp’ @h@%ﬁ@eﬁﬁ@%kﬂ@duong raalr:tmmn& twha:hmat hod

f id f dul h

of ident sﬁwnﬁi&llﬁﬁl@avé&ﬁﬁﬁé&hﬁﬁ @Bo%ﬂ%oﬂdl\é/gﬁgé&ﬂfnﬁ% Ir}%gﬁ boéﬂg ;rgghgg the

activity of a nolecular variant
conprising the steps of (a) contacting the varlant MDR-1 protein of the

i nvent i oRuihdrihore,f thes e b otel to form
a first comlex of h?a?reggr‘toﬁg%ﬁlona ﬁ a|tl¢9 %)Q’FBEBP%F@%'&\“@ a(%f}%%ﬁ? cting
sai d fir SWlEcyiBAcERrding 19 the inveptiom Examplsas for sesmestiorame dodcriled SBbveld

whet her P%f&-g Mg e fromsajd, first

conpl ex. @ XN ZOQQCIQ?CS&OHﬁgﬁ%@?éZQ %WEP@% IS QRPEHM 85 fnkepyto i n said
met hod s Eﬁgé! ﬁm #1ys peapittingrxpressionrie prakaryutic idh @ ukdrgon@hoa teld; sge Second
conpl ex gfprgai d protein and said inhibitor candidate. Preferably, said

nmeasuri ng step conpri ses neasuring the anount of said first nolecule that
is not bound to said protein. In a partlcul arIy preferred enbodi nent of the

above- de r.s Ver apam | , Val spodar,

Cycl ospo?lﬁéh %gg?ﬂﬁ‘g!ﬁgﬁ ;Sr%!agees ‘°r?u’§‘?“rt.‘"8 Ee p[q “PEO"B %freﬁ$99a!qm in the

me'ij hod ohumaR &nimakt | prefesatily Lransgeniml mou&elel 'C?Mmﬁﬁbeq%@dtﬁtwn Wi Ea

r adi oact abel ti urt her enbodi ment the present
i nvent i o%éifn'{a oféégt E)eé&ﬁg%fﬁha "B’P“E‘?"a'& gRin call, ansrbrypnic celhistemcsll ¢ he

pr esenceofin zeggbe @ icalt deave(ﬁnherbﬁﬁnl T@@nﬁbrﬂﬁumﬁh'sé?ﬁrﬂhl QPh'BeV ub&y §hich a

di sordera&ghﬁgcg é}e% terrp HI n'gﬁnhe presence of a polynucleotide of the
i nventi on" 1 :mﬂ\ metRedLldng;t t'O%ﬁBFQﬂberbe*%thr@ &menpr esence

of a varﬂrmsgelhlorrman iRIRal, cb?rrrﬁé)ﬁhﬂve éQfso?d‘&”F e??ra}ﬁktﬁdlsbrb%r%%ééﬁow of the

i nventio accor dance with this enbodi nmen esent rnvention, the
met hod o '?%@t%?g‘“”ﬁﬁené@ e, M0H- 1ageaﬁs§petéﬁraa$gmaenmalsaara well soitadich a

di sor derfogangh phafrhastisicdd studiddef arutgﬁ% %Hﬁé&@ﬁ' ﬂ'é t%ﬁ"'@t\ cid

nol ecul e_.of the inventi on, formo ern hern

bl ot or $99V&j{escHped Mariant S@'%‘MH&‘%B% Sﬁwﬁdtmqumm at least their
functional domains are conserved between species in higher eukaryotes, particularly

in mammals. Production of transgenic embryos and screening of those can be
performed, e.g., as described by A. L. Joyner Ed., Gene Targeting, A Practical
Approach (1993), Oxford University Press. The DNA of the embryos can be analyzed
using, e.g., Southern blots with an appropriate probe.

The invention also relates to transgenic non-human animals such as transgenic
mouse, rats, hamsters, dogs, monkeys, rabbits, pigs, C. elegans and fish such as
torpedo fish comprising a polynucleotide or vector of the invention or obtained by the
method described above, preferably wherein said polynucleotide or vector is stably
integrated into the genome of said non-human animal, preferably such that the
presence of said polynucleotide or vector leads to the expression of the variant MDR-



hybridi ze to a coding region of either of the genes or to a non-codi ng
region, e.g. intron. In the case that a conplenentary sequence is enpl oyed
in the nethod of the invention, said nucleic acid nmolecule can again be
used in Northern blots. Additionally, said testing can be done in
conjunction with an actual blocking, e.g., of the transcripti ohbBafANtZ084
gene and twompssexpected to have theapeutic rel evance. pdyggodesiPre. a
primer or oligonucleotide can also be used for hybridizing to one of the

above- ne ene orrespondi ng mMRNAs. The nucl eic acids used
oo o e el e Moo MERT R e BVl G B STl OPips o 5bs SAMBY IHHtsaRor at | g
or att apdlymugleotides ,of ahe athra&ttll\lme-wgeﬁé heRisNEihaY héuﬁﬁﬁggﬁruégut@gﬁg e wel

known i n, r The I nucl ei ¢ aci d
effect ed n%ln&zgg %f'eﬁtﬂegﬁ?ﬂ: wéﬁg “il&iﬂ"‘@ i"8visiange af‘ﬁethﬁfﬂi@fén@éewntseapr essi on
of vari amnvewlaﬁdlv gatde ardmabén e i deveRBmeb: r '

Y s AMCRY Jf hBoesd SR G000 w0

specific brid Q either, of

01/ 09183&%#%%%?Q{iﬁe‘PﬁYc‘?’éP@“ﬁcﬂ f grug: eptentiondn dhel CBl) Aceordingly iout a PCR
r eact i onthisdnstande)the Maﬁfn@dl@pr‘éferﬂﬂ?%ﬂ%rﬁﬁmf anfial Sich AY B hidlisa 3 b0 of the
above nentioned probes or priners preferab y occurs at stringen
hybri di zation conditions. The term "stringent hybridization condltlons" S

wel | knopwferabiy, hmeatfénslsgﬁi@,ndcrpﬁurﬁé‘i@%ﬁin@al oPABIRRAIEN Hlner qgnwresg

Cl oni ng, A Labqr at or nual " second r bor,
1989; " NR§tANe Inactivatagyilddyre aliels of meFMBBH eame A‘ﬁpﬁr embndlmelﬁaammd
Hi ggi ns @dsnple Hﬂ-st'aﬂ?%‘f th@?'ft@rragt»lonlgis%nd:u'ér\}é?ﬁﬁmrﬁs 6f ot§ﬁ$\©t CDNA or

genom ¢ DNA obt %I ned fromthe subje may sequence

nut at i on@'g ht\R¢ aisoAesirakle do inagtivate M@Ed genegmﬁessrnrsorofnnmmaanammmme MDR- 1

ene. r h

P nger pr o ﬁ"éﬁé"ﬁé°”g"?#§?£?’é”§ I oF R R el AR S o RENBYE R e

subj ect , UsH) i 1oh AXAMPia ctigsne speditian dmlopmenwpandloredetbrnegulated analeSI s, the
o et e She R o . 16 BT BT

subj ect difectedaagainst die Bmmmmnet thieoM D& tugehe; thale E RMaseitable or  t he
I|kJe or Iﬁdﬁdllﬂ@g a}glflor efx J@E% t li rmhoretlcalol upgepar attbg g and
detectin ﬁﬁnﬂa rre H'g rr’? e%té{%@ggne Eﬁ'?rf’ﬁ%' Y iaad 81 ons of

t he aboVQaQ by Gosaen aedtﬂwhrdﬁﬁtocoﬂatlh&cam\&mtagabsmm992) 56435551 gnd sed by

t he per | gd ue experinentatio fromthis
di scFosﬁ@éeksz%éeéet ), dﬁ“a%]?é&é%nﬁ zw& g§§8rtg5}’||3f tgﬁb%r?ﬁﬁ'ﬂ n gt thene

pr esent variaetr DB geneamay be controtietiibyuch esqiistosAdlémestser m nation is

effected by enploying an antibody of the invention or fragment thereof.
The anti body used in the nethod of the invention nay be | abeled with

det fect abWith ttngg\zarrautmnfsm)ﬁiyn&bledﬂm dridaerdteiny amd Eé@é#bsfbfﬁﬁ%%%hﬁ%n clitn a hod
preferr e pre i nventiop, the above described methods
conpri szglg‘éﬂ qﬁsﬁ%i" éhﬁfyn’”r ‘Qﬁ%laf'arfn vt the etficisncyioh ciugso i refatioacto
sequencipagiculad crhlﬁaﬁonsaml thealDR-{ igeAki 6iNa trRGER éﬂtﬁ?he Qif@ét%g ﬁ?\@fmblﬁpe

ng, Harl ow

t echni qies or noassa Sanbr ook et al. cit

and Lan Btgem&qr %ﬂ”&ﬁgME’ 1@Q‘e'“P@féh%Wﬁéerhﬁéﬁﬁmmbﬂnlﬂhe net hod
of the phiephaimdcakitat Poffétiof gL RAE Mol thed MdPEfication and preparation of

further drugs which may be more effective for the treatment of, e.g., cancer, in
particular for the amelioration of certain phenotypes caused by the respective
mutations such as those described above.

Thus, a particular object of the present invention concerns drug/pro-drug selection
and formulation of pharmaceutical compositions for the treatment of diseases which
are amenable to chemotherapy taking into account the polymorphism of the variant
form of the MDR-1 gene that cosegregates with the affacted phenotype of the patient
to be treated. This allows the safe and economic application of drugs which for



In a further enbodi nent of the above-described nmethod, a further step
conprising admnistering to the subject a nmedi canent to abolish or
alleviate said variations in 1 6 JAN 2004 WD 01/09183 23 PCT/ EPOO/ 07314 the
MDR-1 gene in accordance with all applications of the nethod off & hN 200

i nvention allows treatnent of a given di sease before the onset of clinical
synpt ons dwe ot/®ishe phenotype responde caused by the MDReCr/Ey@ne1314 N a
preferred enbodi nent of the nmethod of the invention said nmedicament are

cherot heg b'v@er@%ﬁﬁ'éﬁo EMéédﬂgfb%%ﬁh&e @%@F i&‘ri ggv&%gkémmo (taxol)

and ot her - substrates, Anbud ar macol .
Toxi col . e#fer theinside effgets.in sgme, patighistansyorgheir @nlﬂ!ﬂablemjmmnmgtcabprotllee

above- JORh rbGSholTRl HRfsama dr iLilherb  or SAETRAdeRSE. TR FRMlHGIg (1) 2

functional an expreSS| ene or a hucleot1de acid
nol ecul e Methagsc depcriiyed: H’@fﬁlﬁv@ﬁm A iused, det | exampiet hios mmm\extdcmmg as used

t hr ougho f n MDRE
wherein the encggAB pr?)lt(&jei Sw%gg Sfrb IBEra rt}tc?p%?@p“ nary structural

conf or magfiyftments depending ertb@ gregipatientrgroip.e. possessi ng t he bi ol ogi cal
property of mediating the drug transport through the nenbrane. This

enbodi nent of the present invention is suited for therapy of cancer,

i nf | ammairog jurthies embedimernsine pessent ONtitinsrebatesstooa nuathel of entifying arids eases,

in parti o . | . e on, of ant MR-1

gene.wouPdetind th IR i EGhaaR of el IBung HRLESFAPS: T od B B o

t he genecbiheddDB1 garientrdisagene pobduat cmpmmg)ﬂréis@qodﬁenotype of the disease.

A di , d, t d th I | to |

ool s ofh el §Re At MBRM Siinei of Gl SxbbSaBEr, FoTeqpr et O

partial eli rmaan gan@fcomlpesuagm ﬂdgmwmmﬂetdnmmmwﬁﬁomﬁﬂmebplyreber@eoﬁl cal
anti sense nucl el c

nmeans, for exa y e of. .ri boz

mol ecul es, i Nt %@PP% g?p (Pai?\g%ms,r tdﬁg% %ﬁ@r@g%ﬂ?ms?rﬁﬂl @Pﬂors

agai nst t he vteemspﬂr& With choﬂfpohh@f&ﬁbé/@aeén@di Qheésonditions i perdit MDR-1

phar maceut i cal H&C%frﬁ?gp be d&vel oped that reduce the expression |evels

of the corres’B 0&'3[‘ I ns and genes. In a further enbodi nent the

i nventi O(b)re|d§1@§tm§0th% prisence far abé#hc@r@fdﬁCEIPﬁﬂ of nﬁcreaQélrd’fﬁﬁesiéhélal
conposition conprising the steps of any one of the above described nethods

and synt hesi ZA97§" ?Qi/f'%’lm thsy ﬁiﬂgatﬁ'ﬁg"f‘h\é’hﬁr@l'ﬁ)ﬁ'ﬁ’nﬁ'eﬁﬂ@ﬂ Pf incgease itBp (b) or

a derivati vesigfal &qmb@@mﬁ@gugﬂ@e infRicRoPhar maceutically acceptable form
The 1 6 JAN 2004 WO 01/09183 24 PCT/ EPO0O/ 07314 therapeutically useful

conpounds identified according to the nethod of the invention my be

for nul at gpe aih %Fﬁﬁ&bﬁ&'eﬁeéjn{e%cﬁﬂ tathé GiVentich FLREES %%@E%ﬁpstgﬁég otiges and

therapeutlc doses determ ned be appropriate by one In the art
see |nfrEurqﬁMkaﬁélbﬁﬁﬂéeSthéhm&ys@mﬂMmﬁlé’ﬁtfﬁiamcalel ates to a nethod for the

pr epar at g ‘éBmﬁourﬁlﬂéf &P W ChemfllP OsintedieBOBP  drolikéd U ShiERBi?T the

above-descri bed
fermentation but can also be comprised in, for example, samples, e.g., cell exiracts

from, e.g., plants, animals or microcorganisms. Furthermore, said compounds may be
known in the art but hitherto not known to be useful as an inhibitor, respectively. The
plurality of compounds may be, e.g., added to the culture medium or injected into a
cell or non-human animal of the invention.

If & sample containing (a) compound(s} is identified in the method of the invention,
then it is either possible to isolate the compound from the original sample identified
as containing the compound, in question or one can further subdivide the original
sample, for example, if it consists of a plurality of different compounds, so as to
reduce the number of different substances per sample and repeat the method with
the subdivisions of the original sample. It can then be determined whether said
sample or compound displays the desired properties, for example, by the methods



and formulating a drug or pro-drug in the formsuitable for therapeutic
application and preventing or aneliorating the disorder of the subject
di agnosed in the nethod of the invention. Drugs or pro-drugs afg gy ?@@H

in vivo adm nistration are netabolized in order to be elimnated either by
excretion or by netabolismto one or nore active or inactive netabolites
(Meyer, J. vihewasessoki net. Bi opharm 2 (1996), 449-459). Phugkposr@sfder than
usi ng the actual conpound or inhibitor identified and obtained in

accordange w th the net r esent veption a c rrespond ng
f or nul at ﬁﬁ‘?‘f’"ﬁ%d Q’eﬁ?'B ot Hb?h%a{ﬁerﬁ rﬁs@ﬂemf &h "irl] @%’lﬁ/é’?q%'l R SPP?5 ‘active
in the palebemrlmg iBhethaudomplexity oeteusafpies,hive SBs fu%st:ﬁtb’ém abwe €he be

' pro-dr.u an escri ed in iterature; see,
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embodi nefdetifdd 6fee IveRRsh 6rly b&apﬁée%seenhuedwmﬁbem oF nfy &‘#&&Eanc@ﬁ?dr ug is
a derivatjve of a _nedicanent as defjned hereinbefore. In a still urther

enbodi meRTePRBYLFd SAMAIe FaRPrisRs suPsiarges of aiMianeNBMicH andiorphyeiedl o
obt ai ned pRypetiies, BRE Masht Prsterddhe SaidsupbRREE B dBRBERT THE Ynethb@s b fHeDi tor

bi nds speC|f|caII to the variant MDR-1 protein of the invention. The
ant i bodi Qéeseﬁh'é‘l’%’?t@"a?@lncpe g2ty Aerfeamesand Hﬁ?’BP?Q)PE thg persen skied in tr'ienvent i on
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preferably at ast about nost pre er Iast jargotut 10" M
1 6 JAN Zeasents o substids fQISthB@FDEF’ODVQHEBlauCI*LNamtmr@‘ theheetbedagéme
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detectio ynuc eot| or for gehotyping of

cor r esponithagt undde\emnemhemmm alleles. Preferably, said oligo- or

pol ynucteotide is a polynucleotide or a nucleic acid nolecule of the

i nvention described before. in a particular preferred enbodi nent said

ol i gonuchmlpaﬂads whidhooan be tsedliOacavedance pui H'reabrqsemﬁwtvenﬁcﬁn inchideot i des
in length a ‘-'g? rji ses tlge nu(él eqt . de se ?r]rlﬁe of . éwoned i SEQ | D NCS:
1 to 179 P8P empé"”? Wt?m or @ ozgfeédas(“ Pr'%anéce(‘fa QHNC%y 1950 'pr onot er
or of an pe?ﬁtmmifnetm ?ﬂﬂﬁlamﬁﬁedm@. caid d:mnﬁlafﬂdfe Barﬁralﬁo ntf)aagprhmmalt aL y
sequence 9 ny ane t hose. Hence, in.a sti rther 0 t he
oresent  IRUEHES Ar ARRagusS Sroknewg, giiias St =% verpearl) ok B¥FioSipTEy Maeds

ol i gonucligrohe dregratitti bhéetebnaibalvdsrivhtivdsharsd amta%zés afehwell @nown 't6 dvsiest i ng ON
means thah t he npucl eotlde sequ 8e descri bed H ﬁ%g)olo%e for the
prinmer oSXiedButheran aad arR, BR$STIBRAdBJOT ﬁﬁmwfﬁv ?’n'f AR ct@8Cde

sequencegcHamidthe ek diition Newn@raim!, msdmmmén@t Neiws York, N7d/ 10018' end.
However, other noieiies such as | abel’s Lg%éCFIO“n m)lecules hi stidin

flags, atd Piio@pd Qfﬂﬁ'@fﬁéifﬂﬁ'esk?owﬂevd&?“'d’&ﬂﬁ urihermgre, saidl JaIvAlNES| de
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primer and probes of e

or as described. Furthermore peptide mimetics andfor computer aided design of
appropriate drug derivatives and analogues can be used, for example, according to
the methods described below. Such analogs comprise molecules having as the basis
structure of known MDR-substrates and/or inhibitors and/or modulators; see infra.

Appropriate computer programs can be used for the identification of interactive sites
of a putative inhibitor and the MDR-1 protein of the invention by computer assistant
searches for complementary structural motifs (Fassina, Immunomethods 5 {1994),
114-120). Further appropriate computer systems for the computer aided design of

protein and peptides are described in the prior ant, for example, in Berry, Biochem.



present invention. Furthernore, it is also possible to use the above
described particular nucleotide sequences and to conbine them w th other
nucl eotide sequences derived fromthe MDR-1 gene wherein these additional
nucl eotide sequences are interspersed with noieties other thai bnifi Bjic
acids or wherein the nucleic acid does not correspond to nucl eotide
sequences wDoAasdDR-1 gene. | n addit30on, the present i nvEddkegesigsates to
the use of an antibody or a substance capable of binding specifically to

t he gene.pr ct .aof MDR- e.for the etection of the variant MDR-1
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or pharmaceuti cal acceptabl e salts thereof may conveni ent?

adni ni st 68l n%)f‘oﬁ‘H?anﬁ 9t9he agerding te dhy Brpthasisdesgribed herein. Mettlgds for
admi ni st fhatgenBratibR rantl rﬂ%b%?%%phd%fnﬁtr!eﬁc coﬁtﬂf?l'aﬁﬂ’all Nbraﬁﬁsr ‘ﬁfet c?és‘?:%wrthg y

i nhal ation.” Acceptable salts conprise acetat ul f ate,
chl ori dePrHgir, fer wq@!e tm@syeﬁ%dtdﬁmgdwwwra@mm P67 eetsae) P20-28handt i onal

dosage beﬁﬁr@il@&?r%dbbh%m (lo99, 7087450 BEnhbrr L AUCRI ps et oo

carriers accord to conventional  procedures eSe
i nvol ve md(wr@ystg Qitigphie stigctaredofd I‘Q!’SgntheMmésmxbtelmgf ﬂ'ieenvemyonedl ents

as appr r that the
form and&m %Pg%% febrrtt@€ dgﬁigh cﬁ§eﬁaceu ?!Pu S @qogl& élﬂgge’%ﬁsgﬁygﬁ @&98 di | uent
is dict al%&%b&ﬂ%ﬂeﬂuf&nb&mBlcwg dded. \@'larmglr(eGB&)nﬂEM-ﬂESB)hl chit is to be
conbi ned, the route of adm ni st rati on and other well-known vari ables. The
carrier(s) must be "acceptable” In the sense of being conpatible with the

ot her i nlgr sutnreatys thd présent mwentlm ipcovidesdmetitods det edemtifyings ah® dbimm@CI pi ent

t her eof . tical rrier..e either a
sol 1 d_ o TERPEE WERT A 56 bt s BlinE BRaRpE et et speits Fmaicha.

sucr ose, dlsadses, egl, xancer taga:hemﬂ@'aﬁy ofasisich & compiitatdd By FiafiBhdtions oft earic
acid and Hﬁ[i) I ke. % rrg q{r}/ d 8UId carriers are phosphate buffered

sal i ne sOPMRPRi 9e0g, TBFYit %*U@n ryg resisiank or sensitiyRiPgNoiPeei |, water,

enul si ons, various types of wetting agents, sterile solutions and the

i ke. Slm ar | carrier or diluent rraylncludetlrre delay materi al

vel | knolir? P@fgfﬁ‘%‘; gmbodiggnt of dheymethed, of thshigventios, said cel 1§; layeallr gf| or,

di st ear agtRained (Wethérméttfob & WRXinvéMRndes RIBomBRELE R Wd h ﬂf‘srcﬁﬁéﬂ ned by
t he attendlsagwgngy ci an and ot her clinical factors; pre erably 1n

accor dant@l APUBIR® A¥Make above descri bed net hods. As is well known
in the nedical arts, dosages for any one patient depends upon many

factors, including t he patient's size, body surface area, age, the
par t i cul l8r@ Righgoembodiment therasent divention rejates te anmethnd of ddendifyirig and

adm ni stghihing ,an%ﬁﬁf'laﬂnhﬁﬁat (t:Jp‘.wab%”t.‘rir rﬁéd&ﬁébtlngqﬁé'ﬁétgﬁ’tg'o@g RSB dA S RaRd

concurrently. "Progress can be nonitore
of the MDR-1 gene or its gene product compnsmg the steps of

(a) contacting the variant MDR-1 protein of the invention with a first molecule
known to be bound by MDR-1 protein to form a first complex of said protein
and said first molecule;

(b}  contacting said first complex with a compound to be screened: and

(¢}  measuring whether said compound displaces said first moiecule from said first
complex.



assessnent. Furthernore, the use of pharmaceutical conpositions which
conprise antisense- oligonucleotides which specifically hybridize to RNA
encodi ng nmutated versions of a MDR-1 gene according to the |nV(j= tion or

whi ch conprise antibodi es specifically recognizing mutated d!lﬂﬂil n
but not or not substantially the functional wild- type formis conceivable
in cases i{oWihéls the concentration ofqthe nutated formi the cells

shoul d be reﬁce 1 6 JAN 2004 WO 00?091$3 27 PCT/ EPOO/ o‘%ﬁ’“‘?’ﬂ?hks to the
present invention the particular drug sel ection, dosage regi nen and

cor r espofdvaniageausbntip said reethod asaidi measduegdaemcnm&esnmaamn@anme with

t he pre van t ) I ndi cated in
product  TapoR 6" SBeonkl ot b GG THBR Al Sl ioninflr. Soadga!

adj ust rrerfr’trdewbernald\gneasmhg step nconprised mehsaiNg ¢Te0 Wnount tdf 418 ofirgait i on

t hat avoi escri b t W0 rug to the wong patients at the wong
dose. Fur"‘ﬁeer%@é{'smﬁ’ggwﬁ@&ﬁa"{]ﬁrﬁeﬂﬂ'i on relates to a diagnostic
conposition or kit conprising any one of the afore-described

pol ynucl eoti des, .vectors ost cells, _varjant -1 protelns ant i bodi es,
b bi £ of'e 2 ‘ﬁﬂfﬁ%ﬁ“@ B’@f%ﬂ‘ﬂﬂ Ebefient pt e 2boys-descrbermathod of 578 st t he

i nvent i omoleoute BMdrapehil, Weispodah Cycrepoin Adr d@ﬁﬁx@ﬁlﬁlﬁiﬁb Fulh8rmidrb, Pfs t he

i nvention %?(f ntain furt her i ngredi ents such as sel ection nar kers and

conponenPEIeEed Kl Wdne methedptthe umeamresm@rﬂrqt meolepuiisdabelpd.of.04 With@geni c

cell's anshicgantiv@bpfludrBscdnk lapef, t he invention may advant ageously be used for
carrying out a nethod of the invention and could be, inter alia, enployed

in a variety of applications, e.g., in the diagnostic field or as research

tool . The, Rail 5f‘urﬁ’fer bhﬁ:oﬁlrﬁerﬁfthé Fesleﬁ'tvlﬁpéﬁtﬁﬂ refafdls COﬂﬁ%ﬁW&%lWSngual Ly

in vials or 1n conbination I n containers or ai ner

Manuf act @r disgrderheelated toolthewpregentdee adba y molesutiar varjant cMDR-&s gehe oot ar e
known t %Fté? art. The kit or diagnostic conpositions
may be ugu g@ﬁt&%&?@ﬁéhk@%dr%h@ﬁ?ﬁg expression of a nutant form of MDR-1
gene in ﬁjcordﬁmmngntmmpmgnm polymelauitide ef thesinvertiod imatdaagbde frémt he

I nventi on, é %‘;}ga 4@ exanpl e, i nmuno assay techni ques such as
radi oi mmnoass @5‘ % S/mal nmunoassay or preferably nucleic acid

hybri di z)i ondetexiining aingpriebenat ofavariaptiofm @f MDA QProeh, fdrasamphs withbed
herein before ,and..in tot}gleexa les Some genetic changes |l ead to altered

protei n conf oRF@NTioNRY oldhe,¥ENIGRy exanpie, sonme variant MDR-1 proteins
possess a tertiary structure that renders themfar |ess capable of

fascilit tigp%ééiarrﬁ:g trai}]s ort. Restoring the normal or regul ated
conf or ma tWithe i %P'@Pﬁq'ﬂ?"‘? of theePragent invenyiant th&dﬂe@%cqfft??émﬁeans to
correct tHegtamis P hRddrddr di%hséép‘ﬁbm@yltb%aagadléoraé r%hftfa' tbcted ) %@50' ogi cal

mani pul ations thus nmay aimat restoration of ype conformatTon of the
pr ot ei n. Paicleqtide 0rp6|wlmq a6idi me@cdﬁdofewédawtpnotecg nih dre fa@ ph asent

i nvent i oBo[M¥rlo? ANGHhers Gt Pr ir?ies?tb fy %atﬁgfﬁél{/égmjlsﬁ Gerfee Balch are

capabl e of activating the w nctlon ne or protein. 1
6 JAN 20bypridize to a codlng region of elther of the genes or to a non-codmg region, e.g.

intron. In the case that a complementary sequence Is employed in the method of the
invention, said nucleic acid molecule can again be used in Northern blots.
Additionally, said testing can be done in conjunction with an actual blocking, e.g., of
the transcription of the gene and thus is expected to have therapeutic relevance.
Furthermore, a primer or oligonucleotide can also be used for hybridizing to one of
the above-mentioned MDR-1 genes or corresponding mRNAs. The nucleic acids
used for hybridization can, of course, be conveniently labeted by incomorating or
attaching, e.g., a radioactive or other marker. Such markers are well known in the art.
The labeling of said nucleic acid molecules can be effected by conventional methods.
Additionally, the presence or expression of variant MDR-1 genes can be monitored
by using a primer pair that specifically hybridizes to either of the corresponding



WO 01/ 09183 28 PCT/ EPO0/ 07314 I n anot her enbodi nent the present invention
relates to the use of a drug or prodrug for the preparation of a
pharmaceutical conposition for the treatnent or prevention of asghgﬂ®ﬁer
di agnosed by the nethod descri bed herei nbefore. Furthernore, tH
invention relates to the use of an effective dose of a nucleic acid
sequence emawetipaggia functional and ex@¥essible wild type pERekodwrsikei n for
the preparation of a pharmaceutical conposition for treating, preventing

and/ or deI |n a di sorder di agnosed by nmet hod of the invention.
gene encBH‘? ag‘q‘ SRAUENGRS ANd am'agaéWﬂ}geQ%tl% %‘°Br%ﬁ°€fqﬁ“5b$91$@§d$’ﬁtroduced

{Rto thepmbh@reg\nlsplacma hybritliZ2tionl Uste the hoRé Ofehnflordd | itbISesS Tr - pirRee
er apy,

B i's based on |ntrodu§ Q'g?therac?ﬂ%tlc _gﬁnes |nto cells by
ex- vi vo ?rﬁ lyi PECUrECIRhi §triagents RYRECIEANGM cCansilionspbhe afm a5HNGeRt i ons of
gene t ra'ﬁ?ﬁrﬂizat@h‘ 'cbﬁélh&é"%hléﬂ%néﬂﬁ |ﬁﬁ{ehmssée0for' é?caﬁ'lﬁlé CSé?ﬁbrbBR %t ¥0 gene

therapy are descrjb he literature and are known person skilled

in the aMplecdae C'Q!‘"@Q Adi-mrﬂﬁ/ Masuall seeptd EdaeCBH f@%} C@QZISFSEJQ
Schaper , Haiidr. 1889; "Ng 835128@ ggsﬁsagﬂ%g BA;\gdefﬁ-ﬁﬁﬂhg@%sa?e Hathed 1hd2)

808-813; Isner, Lancet Grc

(1995), HiggmsL 66%; IRflaiyesn@xfew, 1988; EuWaermO(q,gme)mHNm GANA, UBNA/@9469; WO
97/ 00957 r &Egﬁg 5- 640,
and ref erge n%@%r%iqugedb t@ﬁéa QFHm t% 508’9& }n'&xgﬁeogg Eaﬁéd &eﬁtﬁ?%ﬁ l)r'tgt(':c?%

i nt r oducwhioh way bercharacttemtlctﬂngerpanm dfmﬂahmssthedﬂDﬁr'r gkne.vEw preserfte. g.

adenovir c P el ermline
cel 1" erdoafiFt iRl Gnprisdsinatbac Bhersin G Fhetomi B foendrfeBeban

sai d cel IRALPsaf DENAem BNAIobtaﬁBed Borathel sutijedts mﬂmhn’y thiedUNA ortRNA mayeker r ed
that in the of nvention cl.ei.c sequencg is. .0 atively
i nked t&ﬂpéﬁ%ffaf‘%'r @T@ﬁ%‘f‘rt eafF‘P@'\Rﬁﬁé#f“ﬂ'PC’} ﬁée 'ﬂkog‘l &ﬁn?ﬂt ﬁﬁ ar geting
01;1 t he l\/lﬁl?gb érpﬁmtstrﬁawdbéCpesmﬁed bg, mleksmwplsﬁutgebinag aemﬂ@ammé bbtameﬂt ens

t hat can be i.n accor th the inventi

| i posonedr® "Tﬁ'@e’ﬁ@ 1 With & $WitRD g‘eﬁw {Anexamplik ﬁ%ﬁﬂ%ﬁ?' 2 vectors
such as thefires a/hbéb.ﬁyﬁi?e aﬁ@tfbpaxdmﬁ@Sete@mn@wn&awe@pamﬁmgaawamwmgcI at ed

Vi ruses, am)n%tf ot he Del'ivery of nucleic acids to a specific site in the

body for 1 W%?es%lp%aﬁ@’eacconpl i shed using a biolistic delivery
system *‘ﬁﬁh ﬁ&oﬁﬁé&tldﬂﬁzﬁrthg%ow méﬁ'hbhécﬁ@ﬁbﬁﬁ’h%t ohahé mV@ﬁﬁ&w c§§’|be USA 88

(1991), 2726- net hods for transfecting cells with
r econbi n&ﬂﬁ"ymwl%debwq priseNrekillgd tim da agk witheld any unduespxpeasimentdioacul ar

bi ol ogy, .9 S Vinge VWO

01/ 005 TR S FarloniR: e EBL ing ot rﬁﬁgﬁgﬂgﬁ eiRaRRn Lt tnB

admi ni st @resegt inventier: selblesater a DRethed| wiereis ealdv@iermmaﬂort h’eeffﬁmﬁtblhw on to a
patient el t I eOf the
Pventi of MBI AT Al AR i plenihnd? falineRPnthith, f aifeckly EEiPhel 11T
pr ef er r ednethdxboli the iiriveafiort nmytmeabeiemmevbmdtablﬁ tagheuctmae rathnstrd;nesftagd

di sorder is Iancel qr a neuronal, CNS or cardiovascul ar di sease. As shown
i n Exanpl éébé? IEC'8 Y e pol ym)rphl sns identified in accordance with the

In a preferred embodiment of the present invention, the above described methods
comprise PCR, ligase chain reaction, restriction digestion, direct sequencing, nucleic
acid amplification techniques, hybridization techniques or immunoassays (Sambrook
et al,, loc. cit. CSH cloning, Harlow and Lane loc. cit. CSH antibodies).

In a preferred embodiment of the method of the present invention said disorder is
cancer.

In a further embodiment of the above-described method, a further step comprising
administering to the subject a medicament to abolish or alleviate said variations in



present invention, especially the single nucleotide polynorphi sm ( SNP)
C3435T in axon 26 of the MDR-1 gene are useful as a pharnmacogenetic factor
that enables the prediction of blood | evels of diverse MDR-1 slu strates

and inducers for inprovenent of drug safety and efficacy, i.e. éMb?U&’di ct
and prevent side effects and drug interactions and to increase patient
conpl i ance WOU@BI83 ubst rat es and i nduc®8s are, for exanpl BCT/EPI0/0T314

anti convul sant/antiepileptic drugs, |ike Phenytoin; cardiac glycosides,

o ) - HEMPECTUERS PRERISHS Ik st ED0F et e

macr ocycl alowsriraaynent ofx given diseRsé hefpratheTansst ot tlinidal Sﬁlﬁﬁforﬁwﬁ‘fd 8 al so
relates t ibed SNPs as a pharnacogenetic factor
in accor dg?léé{eaﬁ(ﬁgtﬁﬁsﬁgggggg%gﬁpgﬁﬁébﬁb%"ef he pol ynorphismis the MDR-1
axon 26 (C3435T) SNP either alone or in conjunction wth any other SNP
such as tfo [ e kurth ppl.j cations of the pol ynorphi sns

i dentifie ??@@i’%@ﬁﬁ@%ﬂaﬁgﬁﬁ of Wi &egé%ﬂﬁf’? “‘%WF'% Sty et @rdet hods
]'Ehat dcan d:tmnumhgtapeuthzfag?rdarmethf radtiﬁmy%h,ousx%dgi&w, idﬁgfskaﬁAaigﬁg% %@1 can be
ound in r.ar of _ex , as described in : :
wher ei n t‘%‘gsﬁ KD Subtiates, AmBUSIFE S¥haehabnBagu.r Bevs Bharmaces Towed.chh ty
testing, (889xBa1i38B. of pol ynorphisns with phenotypic traits, genetic

mappi ng of phenotypic traits, etc. can be equally applied in accordance
with the present invention. These and other enbodi nents are disclosed or

are obvi omsarothen prefereat @PbRERRSht mthbhﬁbdi@@ésbﬁﬁéd)ﬁnéiﬁgds‘?xfﬂ@lrﬁ&h the
pr esent ntion.. Further literature concerning any one of the rmnethods,

I nv
uses and @5 SOMRNSER NYQdUERgoyed I N accordance with the present invention

may be ref) inaetidnaPaRd ré&iﬁléWlar'd%%DHS‘i r exanpl e el ectronic
devi ces. For exanpl e th%*ﬁpubl I C éatt%base " I\/Q%I’elélg may be 1 6 JAN 2004 WO

1]

01/ 09183 (b aPeeriestide agidmalecyle or yegiokgfiteginventiondntoadsile. on | nternet, e. g.
under http://ww. ncbi.nl mnih.gov/PubMed/ nedl i ne. ht M. Further databases

and addresses, such as http://ww. nchi.nl mnih.gov/,
ht t p: / / wwil thisr eamtesd @rdras usechthreughoutiis speditivation) Gayctional MDR- 1t geres. ht i |

http:// Wehhsdd g8fdivherdl . | Diokehe s@lidiy@nd can
al so be obtai neg_ usfvnal,% @"g%%ﬁ?%d;p’)"mgﬁ@%“ g%ﬁﬂl Bﬁgﬁ pg\?ﬁh’/?@ﬁ%’iappat ent
i nf or mat i eRfermation ob thenwild hpeaMDRal proteipyi.efposséssiraihesivivgieal properpat ent
I nf ornat i of r ' sear chi and_f.or current. aywgreness is
g ven 1 Barpaatl HelnddaRGRES inrdlard T FerkteRt TR ribodiant Bhie
di agnost i presentpoaEintion s suitexkefor therahy df cahcdrhflamweinéry Afissxas, hsurdsad f or
t he di ag b Sy r nt.. of all kinds of diseases hitherto unknown as
bei ng re[g@%ghfe% %é oggé@%d'gﬁ?u'%rnd' gfsean Rﬂﬂ!@”iardﬁﬁ'%@a"?h eleshpd of theons,
met hods  exptessivasof af variaat MOFS€ient Mottt Al the\ohelusion ikl exppbsaied i n
hunans, a}%gr{g%gg% Zni nal tretat nment i1s al so enconpassed E%gt he net hods and
uses descri gp ?_H?e generaliqy gpaniRpARGES B8lA SarrespopdingmbeoPyPs Phiher i ef
descri pt idiseasé. Aboordihglyr & Step would be applied to reduce the expression level to low

levels or abolish the same. This can be done, for example, by at least partial

elimination of the expression of the mutant gene by biological means, for example, by

the use of ribozymes, antisense nucleic acid molecules, intracellular antibodies or the

above described inhibitors against the variant forms of these MDR-1 proteins.

Furthermore, pharmaceutical products may be developed that reduce the expression

levels of the corresponding mutant proteins and genes.

In a further embodiment the invention relates to a method for the production of a
pharmaceutical composition comprising the steps of any one of the above described
methods and synthesizing and/or formulating the compound identified in step (b) or a
derivative or homologue thereof in a pharmaceutically acceptable form. The



Figure 1. Cel of selected PCR fragnents, before and after purification.
Agarose (Appli Chem Darnstadt) gel electrophoresis (1.5% Agarose gel) of
MDR-1 PCR fragments before (A) and after (B) the purification st

nol ecul ar wei ght markers, 1-28: PCR fragnents containing the gdéNé’%ﬁ of
exons 1-28 of the human MDR-1 gene, including rel evant sequences that are
f1anki ng t MOBOMB¥Ns. Figure 2: Exanp®®s for honpzygous aPEI/BRIOSTN4YgOUS
MDR-1 alleles. The sequences of PCR fragnments containing the sequences of

exons 1- Aerapbutichfy DAETRMIRuhdS BRI dédgsédaﬂg Ag1d Medittod q gi}@gm@hat are

fl anki ng t hese exons wer e ‘determ ne sequenci n
ABl Dyet €784 %f%mumm%admml%drt@mam as discussezlapmve. Fdeusest arahs from

the publ 'tﬁé‘rﬁﬁed\@%o%eig ﬁ@d @Be gﬁ ﬁﬁgtb?g%necgk hBg A ﬁl?lsg%% Wgyér sequence

profiles. Figure 3: OSIS zyg ozygous
MOR-1 alleles. Agarose (AppllChen1 Darnstadt) gel el ectrophoresis (1.5%

exon 5 ?%““%ﬁmﬁhﬁ‘eeakh%éﬁ R Feilel 08 HEM0S, Bl S Wesrblit o' ® (he-
1;) ol | owi tn? Bm%tlwlcommbe§ommsng the stepsr afl tylelaﬁougzd:ﬁ::mm g:g?wlogﬁe not to
e cons
JAN 2004 %%@6@'?@%@&?&%@/@%5@%@5%@ i%?h%%%‘fceaa icgtion and o, of
genoni ¢ Dreventingrohamalioralingotihe disamderadf ithensuzbjett diagrioked &t ihermethoBRthe gene
f ragnent ?nvgﬁ{?%}‘ c DNA was obtai ned by standard i on exchange chromat ography
i

t echni ques iiagen kits for isolation of genom c DNA from bl ood). Bl ood
fromall the individuals that were tested (volunteers fromthe department

f Ph tee .Berli bt d t]
OF B M08y ot aliBs s INelr®h S hiynMsyAitn A Ml oBd T cEfRRtp B8 i he.
]S:har it eﬁ e{ilnlrmemtmthen tﬁeekore?orﬁgr ?ﬁrm'etaﬁﬂi%m td ©n©|drgﬂ6ﬂeca§tﬁrfﬁl &emﬁéﬁ\ﬁﬁet rs, 2
or eac n wer e | e 0] merase cnaln reactl on
PRy TR (MebEE ot FBng okt BibPhdiat o (8 GeuBol Thusnratae! noR. 1
gene. Thesn egiegitie acobi 6GMPSIRObI MRIbREE TRAGHME BSd SBELINEETh kecor@amd tO

sequences tre downstream of the various exons of the MDR-1 gene.
The resuMt Hﬁée fﬂﬁﬁ“?‘%a%ﬁ%ﬁ?&e%‘r iBvenion R BRIESSRBRIRG fyrmukaionsas,@ S dlIg but

al so soneah bbuBd WPREHEE €BBveted!if® lmvé rhtth@fbahéﬂnﬁ?édaﬁﬁ?nﬂ%dsﬂfdson' c
sequenceﬁbﬂclose to the exons are known to be | mportant for’correct

processi e loRdhe applicalian Of PE-diuse giicodiion asa drsriechinnhe a

process kfepairedseé f’f@ﬁﬂeﬁ'eﬂgbzamg I Irxiel. gar '2@'31@6) QQQJS that were
optim zed for each of the 28 exons of the man ene, synthesi zed

and purified by affinity chromatography (OPC cartridges). The sequence for
each of gy 'a”BIVeférFed bﬁltbsglnié?lt B?%@ rﬁethgﬂlM”ﬁégg@?&ﬂaih{?eﬁtﬁﬁc%éigrkﬁuﬁre
he fragnments

per formed under conditions were optimz eac
t hat cov@fodrygis 2gdasivative effa maélcamﬁammn@d@er&mmomll as the core
pronot er and enhancer region. PCRs were carried out for all exons in a

In a still further embodiment the present invention relates to an inhibitor identified or
obtained by the method described hereinbefore. Preferably, the inhibitor binds
specifically to the variant MDR-1 protein of the invention. The antibodies, nucleic acid
molecules and inhibitors of the present invention preferably have a specificity at least
substantially identical to binding specificity of the naturai ligand or binding partner of
the MDR-1 protein of the invention. An antibody or inhibitor can have a binding
affinity to the MDR-1 protein of the invention of at least 10° M™', preferably higher
than 10’ M and advantageously up to 10" M™ in case MDR-1 activity should be
repressed. Hence, in a preferred embodiment, a suppressive antibody or inhibitor of
the invention has an affinity of at least about 107 M, preferably at least about 10° M
and most preferably at last about 10" M,



reaction volunme of 25[err]l. 50ng DNA tenpl ate was added to standard PCR
buffer containing 1,5nM MgCl[err] (Quiagen, Hilden), 50[err] M dNTP s
(Qui agen, Hilden), 25 pMl each priner (Metabion, Minich) and 0,625 U Taq
pol ymerase (Quiagen, Hilden). Al PCRs were perforned on a Pedl§ NElbter

t hernocycler (nmodel 9700) with an initial denaturation step of 2 mn at
94C and 36wanmlovfsscati on cycles of dgmaturation 94C for fErgeaornal mer
anneal i ng depending on the priner's nelting tenperature (PCR conditions:
A-H) for 45 sec, and 45 sec for 72C followed by a final extensjon of 72C
for 5 mi Furthemmaraethei prgsentpayention deletasnte therysened ampligan ¢ipolyrwclealidooos wo

01/ 09183 3 ki : Ny oP3C B:
56C, C g@ﬁét%cﬁ/g?c% Qﬁ: &W@D Iggéfe{g%egﬁ%ﬁﬁﬁ:ﬁ a\g@fg %Pc%én&g.len%pgfved out
for all foorgaponding ipdividuabMDiht abelranicieferably, said olige-i asrpolynscigntidefs a

50 l. \ . i 1. . : f ts 1-3
ves. adted DR BeEhiR. S BHE o ifiOBLUB EF heliokoh er BiRRIdttre: 20 M T den)
200[ err] M dNTP' s (Qui agen, Hilden), 30 pMol each prinmer (Metabion, Minich;

tion. 2 . . 1. |
eXCPLL O il bl AL BRBRH TR Kigkhuabich b R BRSSO

(rmodel 97Méferabily h5 ta50i micteotiiesi mnengthaaridozorsprises dhe Buaientide seguenge of

di fferent_anplifi i cl] es - oppt.er_ f b Dyust

enhancer IR SEe SNGE B iEbes N sl lpE on AR M e FadutRbe oo
1 and enhginther pfonagercdt o) awfexdanat theatMDR-194€né cdepiled dn, Tahde i Brar a

anneal i ng dependi ng’ on t he {i ner's |ting tenperature (PCR conditions: A
and B) fo‘?o"@ﬂe@é'&t? a?ﬁﬂ”gﬁc%gcaqycﬂneﬁ@?‘?s@l'l owed by a final extension of 72C
for 2 mn. For the single PCR conditions A and B the follow ng annealing
tenperatures were applied: A 58C, B: 56C The optim zed PCR-canditions and
e eoul HP7R5. 35 Zes Krier @EBioREEEin e BESPioVERIST RAIES 19, PITEF &5 1 n

Table 1. ExpaRbASisg bhan diguhidiaidAt defiscabdv@yn®mtis conhtext, thertermised for
further analysis of the individual genot e are Eresent ed in Figure 1. The

defi ned Diansistingnelnmeansihal the fyciepide Feauenspideseibachabayei RBROY Gene,
exon SeqURPGRS AHmdtCht spztzt:f%’fmthé NhiéHlioR SABEN#8F nale 1Ay Rurfher | Miciedtide

boundaries were proce to renove noni ncor porated nucl eotides and buffer
conponent sequiences ofithe MDR4 gengrimmediately agiacantat its1fo and/ps 8RN However,

determ nabhah Rliefdl® subfl! i HBls VB ot HBREY iSR! nady) aRpeeyCt no.
For this purification, standard i o exchange chromatography techniques
wer e usedfréginertgecoldidal gald, BCR &3 awglens pusledtideaseaupnces pyhich| ¢o ¢iott he

f t ffici ' | i ; [ i t DNA
sequence. SoapohE 8 The MG ofne, k) bt Hfeacrf ATHES Trini qfpiboeg ot dhe 20 TN
t hat wer presemtdiniontio. rurthesraoneerit és atsal pessiblef tot bee i theli abhaveatiesaiRed
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sequence sequences derived from the MDR-1 gene wherein these additional nucleotide

sequences are interspersed with moieties other than nucleic acids or wherein the
nucleic acid does not correspond to nucleotide sequences of the MDR-1 gene.

In addition, the present invention relates to the use of an antibody or a substance
capable of binding specifically to the gene product of an MDR-1 gene for the
detection of the variant MDR-1 protein of the invention, the expression of a molecular
variant MDR-1 gene comprising a polynucleotide of the invention and/or for
distinguishing MDR-1 alleles comprising a polynucleotide of the invention.

Moreover, the present invention relates to a composition, preferably pharmaceutical
composition comprising the antibody, the nucleic acid molecule, the vector or the
inhibitor of the present invention, and optionally a pharmaceutically acceptable



determnation in various Individuals For the sequence analysis of relevant
regions of the human MDR-1 gene from many different individuals, PCR
anplification of the relevant regions of the MDR-1 gene were carried out
(see Tab.1) and the purified PCR products subsequently sequencedq BMANZ00
est abl i shed net hods (ABI dyeterm nator cycle sequencing). A very inportant
paraneter t needed to consider 26si ng this approach was that each
normal  human 1 ndivi dual harbors two MDR-1 gene copi es. BECAREROYBI4 1y 5

di pl oi dy . omal genes, and MDR-1 is autosonally encoded), great
care had aglt'%eahiq%én%ﬁ"g?‘f?é’%‘é@alcﬁmﬂﬁmlﬁ GOMPri§ing. cPr8es the iBBibl)ﬂlﬂﬂ ®rt o

i denti fy phaambcetioatty ycoeptabte)sxits theradt YSUSorVERIMRIN Be \GnliAkieh bﬁ% al so
het erozygqug variations. Because of that, it was never rell eﬂfo o¥|l y one
det er ni ng@ gqﬁ%%%,c%ﬁ?n%r\ﬁﬁ&sus@ﬂt far @y, admisistratiopidors énflneee orallyom each
def i ned \ORedllgeparchieralienér (o Mnhaifior "Hokbelule: e SBAARE! Aol h

opposite Dl\@y trar]_gél. For the initial evaluation variatrons in the
human poplf feaﬂ%r' qﬁ@%é%- chigiide\andghe fike. Héercomppunds mayi enagdministdredii ng al |
24 01 1 or ant el osage dbAfs epusalty Yariting A7 ¢S PERF AL, "
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e predi [ a Lstri i on, of . honpzygous Vs,

het eIroozygﬁj@ﬁg{%{“&w@@%ﬁe@g@ﬂgﬁ%gar\'ﬂﬁ%' ?H% cafrigr(s) mh@é?aqqeaapwgm Thi's

serves ashe seesenal beinpicompatiied witnfhier dthér ingredieats af thdebrALAHLS 8AYRBEE

devi ati on b 'gaecé rg@gr)esents{ a novg% ahl@el e. Several novel MDR-1 sequence

vari ation 1S 3p L, (RefRignt Aigreak S bg iphamwanerijcal cawier emipyesi may beifer

appr oach exaimple, @ithersh @ofid bmiE\hiQ.UEﬁarﬁplar§r é}clgzo\ﬁg%gmlyf ??EW%@Q | N&r}dﬁg@a} ron

sequences_cl ose IFl an|ki,ng t he exons 5, [ D NC 154
and 1 60 $U610SexBic: 6¢latin.ragr| pRratins acane magnesiugbstearate atears) aciq sRtheD NO

116 for 3k, Efé\hﬂg%omtﬂ&/fgﬁﬁ aﬁpﬁ%ﬁ%ﬁ%ﬂé&%ﬁ@%%ﬁ%ﬁ%,%% ID

NOs: 119 and 172 for exon 1 ‘ | S Were codi ng
regi on, BSUFR asiReapubAl apd plive 2, wated, emusiens varioushypes &, wetlingiaderit®, and

[ (eX-TeToTe [ W aTo Mt A IF:Te 5 2) . w122 d 178
?P gr | r]e>r<]on Zﬁ)éﬂ,gtlg?()%q%trﬁegi)%gh %@Og%(?agﬁge%odﬁ'%% [nggi@clf%éop%gﬁgﬁr}ﬂ) and
73 (for dndarialwell knownetotthe ety suctBay glycenyl mosostemmte driglydesyl giistedratet he

am no aci @e&w%w the MDR- 1 protein (SEQ ID NGs: 85 (for N21 D), 97
(for F10 an ‘or S400N), respectively). Their changes will alter

t he MDR pihetdsisage Grgimeh avilhbe tetrmihed byrthe attahding physician ahdiothdrlihiegiat ed
directly I JG transl| ati.onal start codon (SEQ | NGO, 79). It is
wel © koL relal il TR B Wi BaRy b ineaiovRsesemmed wobiogs id s
expr essi ovelldinopnaoihetha sméical carts, dlosages for@angfdrecpaticpneepends Lipa flanli on.
Furt her fag(?lr%’.”i%lﬂg' SNE dot. n?,t chagg&* t he am no acid conposition of MR- 1,
but t hey &9 ing the patient’s size, body surtace area, age, the particular compound

to be administered, sex, time and route of administration, general health, and other

drugs being administered concurrently. Progress can be monitored by periodic

assessment.

Furthermore, the use of pharmaceutical compositions which comprise antisense-
oligonucleotides which specifically hybridize to RNA encoding mutated versions of a
MDR-1 gene according to the invention or which comprise antibodies specifically
recognizing mutated MDR-1 protein but not or not substantially the functional wild-
type form is conceivable in cases in which the concentration of the mutated form in
the cells should be reduced.



are useful tools for MDR-1 genotypi ng because each of these variations
define a novel MDR-1 allele. It is known that the expression of MOR-1
varies greatly between different individuals, and one very likely

expl anation for this variability in expression levels is allelijg JANmﬂlr
differences in the region directly in and surrounding the MDR-1 gene. hus
all novel and fined MDR-1 alleles rve as markers for the determ nation
of the wﬂﬁ"‘g’gﬁé status in patients The inportance of t RETERRGA7314
genotyping for the diagnosis and therapy of diseases is well known to
eﬁperts Ttgaﬂb&ofthelﬁﬁbsehﬂdwiehtic’ﬁmme pérﬁmlbedmgesajéeﬁo?edo'sageje&g%men abd:ze ihn
the introductory chapter. The .exac ositions an urther. detaj.ls t he
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in the popul ation are listed in Tahle 2., The expected , frequenc or
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novel  vihe wieng patientpat tigmoed dp$&m honozygous or het er ozygous i ndi vi dual s.
Exanpl e 3: Methods for specific detection and diagnosis of MDR-1 alleles
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ridization:

h
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some variant MDR-1 proteins possess a tertiary structure that renders them far less

capable of fascilitating drug transport. Restoring the normal or regulated

conformation of mutated proteins is the most elegant and specific means to correct

these molecular defects, although it is difficult. Pharmacological manipulations thus

may aim at restoration of wild-type conformation of the protein. Thus, the

nolynuclectides and encoded proteins of the present invention may also be used to

design and/or identify molecules which are capable of activating the wild-type

function of a MDR-1 gene or protein.



obvi ous that, applying the described specific reagents, any of the other
methods will also work for the differentiation of MDR-1 alleles. Exanple
4. Diagnosis of MDR-1 Alleles by specific PCR Allel e-specific PCRis a
techni que well known to experts in the field that allows the
differentiation of alleles of genes by the application of the pJI@A@NyEE
chain reaction wth reagents (primer_conbinations) that arﬁﬁﬁﬁeC|f|cally

desi gned f YO /1% et ection of singl e2Bllele sequences. TRETEEI™U8nponent
of such tests, and the only reagent that provides the specificity of such
tests, are ol i gonucl eoti des that are designed to contain sequences that
speci f ically distinguish different alleles of genes. 1 6 JAN 2004 WO
01109183 |panbsl EPGOLIOESTE 4hd presantsinvsndiopirelatesje dhe uge of RFIUE OF BBIUES wer e

desi gned th t #\{Bﬁ I He&jy eir
diff gr entfp[aﬁteal%r%?o} éf%@\aﬂél&% [ fd}ﬁ%o tdr @E tﬁlaﬁ'ﬁ es n‘ielé ahse of
thei r varyiisgrdebdiaghgseddysthe vrethad dedmbedihemlrfoeforenzynat ic reactions (the
enzyme i s_exappl e bei.n , I e s that
wer e spegll: "P'FFEP?S?’ Hﬁsﬁraﬁ% "g’ﬁgt[éﬂf%%%&%@@é? %lf %g%g@ é@‘)een%c-’er&aor{(f/ or irép&osence
of t h? ngoid Yeqlehte edcading 4 fundtiehalsandrexprediiblecwitd typatDB-hprotdin fardhs as
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conbinati ons f.or eachn al lele in desi gn of
t hese redlfeR¢'d '%Qgg pbﬁrm@%%ﬁ@ﬁoylpgﬁglgg té%ft'ﬂg’cﬁ”gg?giﬁg §%‘§%’ %g]%éﬁindgbase
Sugslt ' tgt% arsardg lgllidgﬂobéwdm]l Ighé/ﬁl%tﬁodgehlae imFEntion. aAgtepeEeneogtag & funeumapl e f2
an isted in Table 2 an n to the desjgn ecific
r eagent s, M expressible MR pcr?l‘g %&%‘&H@@@gdwﬁm"e% E?HT@%E)P H?%merl se
chai n reagbi Srdtdle ¥ SnteRist. GRS ItRérady, WhRh i6OsHseli emsntrodueing m’rapma@d
PCR-conditions. The result of test Is.in this case gi \éﬁn as re c? or

absence ofengselbiq icBIDRK ex-diyRedh &1-Yke APCrEVAUPS; HqgorR
divid - f
I ndi vi Uaé%pngﬂi@gsofﬁﬁeﬁﬁ%ﬁﬁbﬁ Sun&b%dv%rg(érlﬁmemﬁk foThﬁ vﬂfcﬁ@r’iﬁﬁmf@n 0
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50 DNA f
contai ni niEEE SRR ST SR @@82 BiRre "Pﬁaggp LSRR, Oir. e s
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is underlined and in a bol style. The presence or absence of specific DNA

f r agnent sStem ¢l s assay translates in presence or absence of the tested
allele. Exanples for such readouts, as results for the MDR-1 allele
detection di agnosis, are shown Fiqure 3. fromthes Cﬁ%exarrpl es

It i
(Tab. 3, FAgisgvidariiom thesbovedtis prtered thaf a‘dhlﬁiﬁg Ogmef’BY%WPP dheny
presence QgfidisBGudHialiy as&talildry inidlte régulatbrytBlsmans allowing for the expression

and/or targeting of the MDR-1 protein to specific cells. Suitable gene delivery
systems that can be employed in accordance with the invention may include
liposomes, receptor-mediated delivery systems, naked DNA, and viral vectors such
as herpes viruses, retroviruses, adenoviruses, and adeno-associated viruses, among
others. Delivery of nucleic acids to a specific site in the body for gene therapy may
also be accomplished using a biolistic delivery system, such as that described by
Williams (Proc. Natl. Acad. Sci. USA 88 (1991), 2726-2729). Standard methods for
transfecting cells with recombinant DNA are well known to those skilled in the art of
molecular biology, see, e.g., WO 94/29469; see also supra. Gene therapy may be



Honobzygous as well as heterozygous, frequent as well as rare alleles of the
MDR-1 16 JAN 2004 WD 01/09183 38 PCT/ EP00/ 07314 gene can be detected. The
specificity of these tests relies solely, and totally depends, on the
specific oligonucleotide reagents that were applied. The designrHJAWﬂmp
reagents in turn was dependent on the sequence information of the

di scover edydylpflanids vari ants and novel 28l eles, that are prisagshiid) exanpl e
2 and Table 2. Exanple 5: Diagnosis and correlation of different MOR-1

pol ynor phj Lth .expression lLevels and in vj activity of MDR-1 In
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described in exanples 2-4. The expression levels of MDR- 1 in the colon and

l'i ver of thesefmpatie ts.was&ﬁl so estimated by established )

i mmunohi 4% 8ReR{Tad empediment of the usesangripethogs gf dernventiopnsaid diserded is
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in the colon, neasurenents of MDR-1 upon induction of the gene by

rifanpicine were perfornmed. Also, the in vivo activity of MDR-1 under
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agr eenentRifaimpin. Thas, tha present inventamalzy gelates tothd bse o el Move tRderided | ovest
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39 PCT/ ERognidrstisn s e MBR1egiond2e C843BTH ISNFE BRSerOdlohd & 68 doffiistibn
expression | evel s %ﬁﬁm\gen these  indjividuals was 9-fold. MDR-1 in vivo

activi t y Withagy ether ughas these fescribed alVereasur enents of the in vivo

activity of MDR-1 under noninduced and rifanpicine induced conditions.

This was dgope by neasuring the blood concentrations of orally adm nistered
di goxi n FHMber appligations,af tﬁ@pﬂWmorphlsms identified in accordance with the present

invention and means and methods that can be used in accordance with the above
described embodiments can be found in the prior art, for example, as described in
US-A-5,856,104, wherein the there described means and methods for forensics,
Paternity testing, correiation of polymorphisms with phenotypic traits, genetic
mapping of phenotypic traits, etc. can be equally applied in accordance with the
present invention,

These and other embodiments are disclosed or are obvious from and encompassed
by the description and examples of the present invention. Further literature
concerning any one of the methods, uses and compounds to be employed in
accordance with the present invention may be retrieved from public libraries, using
for example electronic devices. For example the public database "Medline® may be



substrate and whose bl ood concentration al so depends on the MDR-1 activity
in the colon. Consistant with the observation that the pol ynorphi sm at
position 176 In Acc. #W9445/J05168 in exon 26 TIC correlates with the
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patient sanples were ranked according to their MDR-1 staining intensity,
i.e. Imrank equals highest MDR-intensity and | ast rank | owest MDR-1
intensity. The correlation of this ranking analysis with the MDR-1 genotype
shows that the T allele at the pol ynorphismat position 176 in

Acc. #M29445/ J05168 in exon 26 <correlates with | ower expression of the
MDR-1 gene when conpared to patients which carry honozygous the C allele
at this position. In this analysis, two other pol ynorphi sns showed sone
correlation with MDR-1 expression: A honbzygous T genotype at position
171466 in AC002457 (intron 4) may correlate with high expression and a
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with | ow expression. Exanple 6: Validation of the genotype/phenotype
correlation of the exon 26 (C3435T) pol ynorphismw th extended sanple
nunbers To further validate the correlation of the single nucleotide

pol ynmor phism (SNP) TIC at position 176 in ACC # M29445/J05168 described in
t he previ ous exanpl es and now
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cDNA GenBank accession no. AF016535, Codon TTC exon 10, F335, is missing in
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The invention will now be described by reference to the following biclogical examples
which are merely iltustrative and are not to be construed as a limitation of the scope
of the present invention.



Figure 5. Correlation of MDR-1 genotype and di goxin uptake in vivo. The
MDR-1 genotype in exon 26 was analyzed in 14 healthy vol unteers who
participated in a clinical study that addresses blood | evels of digoxin
during steady state conditions (Johne et al. (1999), din. PharbrdAoeit Thr.
66, 338-345). A statistically significant difference (p=0.006; Mann
VWhitney U Aveanghss test) was found i ngghe conpari son of mCOEPTII4
concentrations (CJerr]) of digoxin between two groups of 7 healthy

vol unteers harboring either T/T or C C genotype. The nean difference of 38%
in J err]Examplegef| ect the inportance of genotype on the absorption of
digoxin after oral application. A 0.25 ng dose was applied upon
steady-state of digoxin. 2.8-7 2.4-4- 0.84 0.44 0.0t cc TT (n=7) én:7)
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Otigonucleotide primer pairs that were optimized for each of the 28 exons of the
human MDR-1 gene, synthesized and purified by affinity chromatography (OPC
cartridges). The sequence for each of primer is listed in Table 1.

Polymerase chain reactions were performed under conditions that were optimized for
each of the fragments that cover the 28 exons of the human MDR-1 gene as well as
the core promoter and enhancer region. PCRs were carried out for all exons in a
reaction volume of 25ul. 50ng DNA template was added to standard PCR buffer
containing 1,5mM MgCl. (Quiagen, Hilden), 50uM dNTP's (Quiagen, Hilden), 25
pMol each primer (Metabion, Munich) and 0,625 U Taq polymerase (Quiagen,
Hilden). All PCRs were performed on a Perkin Elmer thermocycler (model 9700) with
an initial denaturation step of 2 min at 94°C and 36 amplification cycles of
denaturation 94°C for 45 sec, primer annealing depending on the primer’s melting
temperature (PCR conditions: A-H) for 45 sec, and 45 sec for 72°C followed by a
final extension of 72°C for 5 min. For the single PCR conditions A-H the following
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The defined DNA fragments containing specific parts of the human MDR-1 gene,
exon sequences as well as some intron sequences at the exon-intron boundaries
were processed to remove nonincorporated nucleotides and buffer components that
otherwise might interfere with the subsequent determination of the individual MDR-1
genotype by direct DNA sequencing. For this purification, standard ion exchange
chromatography techniques were used (Quiagen kits for PCR fragment purification).
For all of the fragments, sufficient yields of purified fragments, suitable for direct DNA
sequence analyses, were obtained, Examples of purified MDR-1 gene fragments that
were used for direct sequence analysis of the individual MDR-1 genotype are
presented in Figure 1.
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Example 2: Identlfication of different MDR-1 gene alieles by sequence
determination In various individuals

For the sequence analysis of relevant regions of the human MDR-1 gene from many
different individuals, PCR amplification of the relevant regions of the MDR-1 gene
were carried out {see Tab.1) and the purified PCR products subsequently sequenced
with established methods (AB! dyeterminator cycle sequencing). A very important
parameter that was needed to consider using this approach was that each normal
human individual harbors two MDR-1 gene copies. Because of this diploidy (of
autosomal genes, and MDR-1 is autosomally encoded), great care had to be taken in
the evaluation of the sequences to be able to identify unambiguously not only
homozygous sequence variations but also heterozygous variations. Because of that,
it was never relied on only one determined sequence, but always obtained at least
two sequences from each defined MDR-1 gene fragment from each individual, by
sequencing both opposite DNA strands.

For the initial evaluation of MDR-1 variations in the human popuiation, sequence
analysis of the relevant regions, including all exons, of the human MDR-1 gene was
cartied out from the genomic DNA from 24 different individuals. This number of
individual samples was then extended for selected MDR-1 gene fragments, some of
which have been analyzed from 127 individuals. The sequences were manually
inspected for the occurrence of DNA sequences that were deviant from the published
MDR-1 sequences, which are considered as "wildtype" sequences in all of this work.
Because population genetics enables a calculation of the expected frequency of
homozygous vs. heterozygous alleles of a defined gene (Hardy Weinberg formula, p
e2 + 2pq + q 2 = 1), it was also possible to confirm the predicted (with that formula)
distribution of homozygous vs. heterozygous alleles and deviations with the
experimental findings. This serves as internal control and confirmation that a
detected sequence deviation indeed represents a novel allele.

Several novel MDR-1 sequence variations were discovered and experimentally
confirmed using this approach which are shown in Figure 2. 8 polymarphisms appear
in intron sequences close flanking the exons 5, 6, 12 and 17 (SEQ ID NOs: 91, 154
and 160 for exon 5), (SEQ 1D NOs: 101 and 166 for exon &), (SEQ ID NO: 116 for

N LLS 45 PCTI EP00107314 aa c
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in the coding region, 2 in the exons 2 and 26, and one each in exons 5, 11 and 12
and one in noncoding exon 1 (SEQ ID NOs: 79 and 85 (for exon 2), 122 and 178 (for
exon 26), 97 (for exon 5), 106 (for exon 11), 112 (for exon 12) and 73 (for exon 1),
respectively). 3 variations result in changes in the amino acid sequence of the MDR-
1 protein (SEQ 1D NQOs: 85 (for N21D), 97 (for F103S) and 106 (for S400N),
respectively). Their changes will alter the MDR protein. One change that does not
alter the protein is located directly before the ATG translational start codon (SEQ ID
NO: 79). 1t is well known that this position is very important for the levels of
expression of proteins by controlling the effectiveness of translation. Further
polymorphisms do not change the amino acid composition of MDR-1, but they still
are useful tools for MDR-1 genotyping because each of these variations define a
novel MDR-1 allele. It is known that the expression of MDR-1 varies greatly between
different individuals, and one very likely explanation for this variability in expression
levels is allelic differences in the region directly in and surrounding the MDR-1 gene.
Thus all novel and defined MDR-1 alleles serve as markers for the determination of
the MDR-1 gene status in patients The importance of this MDR-1 genotyping for the
diagnosis and therapy of diseases is well known to experts in the field, and it has
also been explained in detail above in the introductory chapter.

The exact positions and further details of the novel MDR-1 alleles, including the exact
novel sequence and sequence deviation, and the homozygous vs. heterozygous
distribution of the allele in the population are listed in Table 2. The expected
frequency for homozygotes of the variant allele were calculated on the basis of the
Hardy-Weinberg distribution. The deviant base in the sequence is bold and
underlined. Figure 2 shows examples of the discovery and appearance of novel
variants in DNA samples from homozygous or heterozygous individuals.

Example 3: Methods for specific detection and diagnosis of MDR-1 alleles

Methods to detect the various MDR-1 alleles that have been identified utilize the

principle that specific sequence differences can be translated into reagents for allele
differentiation. These reagents provide the necessary backbone for the development
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of diagnostic tests. Examples for such reagents include- but are not llmlted to -

oligonucieotides that deviate from the wildtype MDR-1 sequence in the newly
identified base substitution. Frequently, the principies of diagnostic tests for the
determination of the individual MDR-1 gene status include - but are not limited to-
differences in the hybridization efficiencies of such reagents to the various MDR-1
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alleles. In addition, differences in the efficacy of such reagents in, or as different
substrates for, enzymatic reactions, e.g. ligases or polymerases or restriction
enzymes can be applied. The principles of these tests are well known to experts in
the fisld. Examples are PCR- and LCR techniques, Chip-hybridizations or MALDI-
TOF analyses. Such techniques are described in the prior art, e.g., PCR technique:
Newton, (1994) PCR, BIOS Scientific Publishers, Oxford; LCR-technique: Shimer,
Ligase chain reaction. Methods Mol. Biol. 46 (1995), 269-278; Chip hybridization:
Ramsay, DNA chips: State-of-the art. Natrue Biotechnology 16 (1998), 40-44; and
MALDI-TOF analysis: Ross, High level muitiplex genotyping by MALDI-TOF mass
spectrometry, Nature Biotechnology 16 (1998), 1347-1351. Other test principies are
based on the application of reagents that specifically recognize the MDR-1 variant as
translated expressed protein. Examples are allele-specific antibodies, peptides,
substrate analogs, inhibitors, or other substances which bind to (and in some
instances may also modify the action of) the various MDR-1 protein forms that are
encoded by the new MDR-1 alleles. The examples that are presented here, to
demonstrate the principles of diagnostic tests with reagents derived from the novel
nucleotide substitutions defined in this application, are based on PCR-methods. It is
obvious that, applying the described specific reagents, any of the other methods will
also work for the differentiation of MDR-1 alleles.

Example 4: Diagnosis of MDR-1 Alleles by specific PCR

Allele-specific PCR is a technique well known to experts in the field that aliows the
differentiation of alletes of genes by the application of the polymerase chain reaction
with reagents (primer combinations) that are specifically designed for the detection of
single allele sequences. The main component of such tests, and the only reagent
that provides the specificity of such tests, are oligonucleotides that are designed to
contain sequences that specifically distinguish different alleles of genes.
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in this example, specific oligonuclectides were designed that can distinguish different
MDR-1 alleles because of their differential hybridization efficacy to different alleles
and because of their varying abllity to serve as substrates for enzymatic reactions
(the enzyme in this example being a thermostable polymerase). The reagents that
were specifically designed and able to detect the presence and/or absence of the
newly defined mdr-1 alleles in individual humans are listed as specific primer
combinations for each new allele in Table 3. The design of these reagents bases on
the newly discovered nucleotide sequences and base substitutions in the human
MDR-1 gene, which are presented in example 2 and listed in Table 2 and Figure 2. In
addition to the design of specific reagents, diagnostic test that are based upon the
principle of polymerase chain reaction needs optimization of test conditions, i.e.
optimized PCR-conditions. The result of test is in this case given as presence or
absence of specific DNA fragments obtained using genomic DNA from individual
humans as testable ingredient (template). The preparation of the genomic DNA from
the blood of individuals is described in exampie 1.

PCRs were carried out for all fragments in a reaction volume of 20u. 50ng DNA
template was added to standard PCR buffer (Qiagen, Hilden) containing 1,5mM
MgCl,, 250uM dNTP's (Qiagen, Hilden), 1 x Q-solution (Qiagen, Hilden), 20 pMol
each primer (Metabion, Munich; specific wt primer + common primer and specific mut
primer + common primer) and 1 U Taq polymerase (Qiagen, Hilden). All PCRs were
performed on a Perkin E!mer thermocycler (model 8700) with an initial denaturation
step of 3 min at 95°C and 30 amplification cycles of denaturation 94°C for 30 sec,
primer annealing depending on the primer’s melting temperature (PCR conditions: A-
E) for 30 sec, and 30 sec for 72°C followed by a final extension of 72°C for 8 min. For
the single PCR conditions A-E the foilowing annealing temperatures were applied: A:
54°C; B: 58°C; C: 50°C; D: 61°C; E: 53°C.

The deviant base in the respective specific primer sequence is underlined and in a
bold style. The presence or absence of specific DNA fragments in this assay
translates in presence or absence of the tested allele.

Examples for such readouts, as results for the MDR-1 allele detection diagnosis, are
shown Figure 3. it is obvious from these examples (Tab.3, Fig.3), that these tests are
suitable to differentiate the presence of the analyzed MDR-1 alleles in humans.
Homozygous as well as heterozygous, frequent as well as rare alleles of the MDR-1
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on the specific oligonuciectide reagents that were applied. The design of these
reagents in turn was dependent on the sequence information of the discovered MDR-
1 variants and novel alleles, that are presented in example 2 and Table 2.

Example 5: Diagnosis and correlation of different MDR-1 polymorphisms with
expression ievels and in vivo activity of MDR-1 in patients

To identify potential direct correlations of MDR-1 polymorphisms with clinical relevant
phenotypes in humans, probands from & study at the Dr. Margarete Fischer-Bosch-
Institut for Clinical Pharmacology in Stuttgart, were subjected to the determination of
MDR-1 polymorphisms as described in examples 2-4. The expression levels of MDR-
1 in the colon and liver of these patients was also estimated by established
immunohistochemical detection of the MDR-1 protein. In the proband population, in
addition to measurements of the expression levels of MDR-1 in the colon,
measurements of MDR-1 upon induction of the gene by rifampicine were performed.
Also, the in vivo activity of MDR-1 under noninduced and rifampicine induced
conditions was determined by measuring the blood concentrations of orally
administered digoxin (1mg), which is a known MDR-1 substrate and whose blood
concentration also depends on the MDR-1 activity in the colon.

The results of the MDR-1 measurements, rifampicine induction experiments and
digoxin-experiments, as well as resuits from the MDR-1 polymorphism detection
analysis in the proband population show correlations between MDR-1 gene
expression and MDR-1 in vivo activity with certain polymorphisms.

MDR-1 protein levels:
As shown in table 4, a T/C polymorphism at position 176 in Acc.#M29445/J051 68 in

exon 26 correlates with the expression levels of MDR-1. Presence of the T allele at
this position indicates weaker MDR-1 expression levels compared to sampies which
have only the corresponding homozygous C-allele. The mean of the rifampicin-
induced MDR-1 levels of the C-allele population is much higher as that of the T-
population (924 vs 587 relative units). In total agreement with that, a proband
homozygous for the T-allele had the lowest detectable uninduced and induced MDR-
1 level while a proband homozygous for the C allele displayed the highest level of all
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probands tested. The difference of induced MDR-1 expression levels between these
individuals was 9-fold.

MDR-1 in vivo activity:

Table 5 shows the results of the measurements of the in vivo activity of MDR-1 under
noninduced and rifampicine induced conditions. This was done by measuring the
blood concentrations of orally administered digoxin which is a known MDR-1
substrate and whose blood concentration also depends on the MDR-1 activity in the
colon. Consistant with the observation that the polymorphism at position 176 in
Acc.#M29445/J05168 in exon 26 T/C correlates with the expression levels of MDR-1,
a correlation of this polymorphism was observed with digoxin blood leveis, which in
tum refiects the MDR-1 protein activity in vivo. The probands that harbor the T allele
(correlates with weaker MDR-1 expression, see Tab. 4), contain higher blood levels
of digoxin compared to samples which have only the corresponding homozygous C-
allele. The reason for that is that the uptake of MDR-1 substrates such as digoxin
from the colon to the blood appears to be more effective in humans with lower MDR-
1 expression. This is totally consistent with the function of MDR-1 in the colon, i.e, re-
transport and elimination of substrates from the uptaking celis into the lumen of the
colon. The mean of the non-induced as well as rifampicin-induced digoxin
concentration in the blood (correlates invers to MDR-1 activity) of the C-allele
population are consistantly lower than those of the T-population (63.9 vs. 44.9 and
45 vs. 28.6 Dig AUC induced). In total agreement with that, a proband with the
homozygous T allele had the highest detectable digoxin concentration in the blood
after rifampicine induction (57.3 Dig.AUC) and a proband homozygous for the C-
allele displayed the lowest level of all probands (12.3 Dig.AUC). The difference of the
digoxin blood levels between these individuais was more than 4-fold.

MDR-1 in a patient population;

The results of our analysis of the correlation of MDR-1 expression levels, MDR-1
protein activity and MDR-1 polymorphism detection analysis are further corrobated by
an analysis of the MDR-1 expression and MDR-1 genotyping of various patients from
the Dr. Margarete Fischer-Bosch-Institut for Clinical Pharmacology in Stuttgart.
Immunohistology was performed on the various patient tissue samples, particularly
colon and liver, and they were compared to each other to allow a relative comparison
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of the MDR-protein between these samples. Within each set of experiments, patient
samples were ranked according to their MDR-1 staining intensity, i.e. 1* rank equals
highest MDR-intensity and last rank lowest MDR-1 intensity.

The correlation of this ranking analysis with the MDR-1 genotype shows that the T
allele at the polymorphism at position 176 in Acc.#M29445/J05168 in exon 26
correlates with lower expraession of the MDR-1 gene when compared to patients
which carry homozygous the C allele at this position. In this analysis, two other
polymorphisms showed some correlation with MDR-1 expression: A homozygous T
genotype at position 171466 in AC002457 (intron 4) may correlate with high
expression and a polymorphism (GA) at position 101 in exon 11 (M23432/J05168)
may correlate with low expression.

Example 6: Validation of the genotype/phenotype correlation of the exon 26
{C3435T) polymorphism with extended sample numbers

To further validate the correlation of the single nuclectide polymorphism (SNP) T/C at
position 176 in ACC.# M29445/J05168 described in the previous examples and now
also referred to as MDR-1 exon 26 SNP C3435T, (position correspond to MDR-1
cDNA GenBank accession no. AF016535, Codon TTC exon 10, F335, is missing in
that sequence), with the first base of the ATG start codon set to 1) with the levels of
intestinal MDR-1 expression (first results shown in Example 5), additional volunteers
of a further experimental study at the Dr. Margarete Fischer-Bosch-Institute for
Clinical Pharmacology in Stuttgart were analysed. The expression levels of MDR-1 in
the intestine of these volunteers and patients had been determined by quantitative
immunohistochemistry and Western blots of biopsies and enterocyte preparations of
the duodenum. To assure that this analysis reflect the specific PGP expression in
intestinal enterocytes, an additional marker protein that is expressed in enterocytes,
villin, was simultanously analyzed. The results of this analysis are shown in Figure 4.
The T/T genotype is associated with significant lower MDR-1 expression levels
compared to the C/C genotype. Individuals with a C/T genotype show an
intermediate phenotype.

For a further validation of the correlation of MDR-1 genotype with intestinal digoxin
uptake, additional volunteers of another clinical study at the University Medical
Center, Charite in Berlin that addresses biood leveis of digoxin after oral application

G
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(without rifampin induction and PGP protein determination, Johne et al. (1 999), Clin.
Pharmacol. Thr. 66, 338-345) were evaluated for their MDR-1 genotype in exon 26.
In this study, maximum plasma concentrations (Crmax) Were evaluated during steady
state conditions of digoxin. This pharmacokinetic parameter especially reveals
differences in the absorption of digoxin between the different groups. Figure 5 shows
a comparison of digoxin Cmax of 7 volunteers that carried homozygously the T/T allele
and 7 volunteers with the homozygous C/C genotype in exon 26. Volunteers
homozygous for the T-allele show significant higher levels of digoxin compared to
volunteers with a C/C genotype. The mean difference of 38% in digoxin Cmax
between the groups is statistically significant (p=0.006, Mann Whitney U 2 sample
test) and reflects the impact of this polymorphism on digoxin pharmacokinetics.

Figure 4:  Correlation ot the exon 26 SNP with MDR-1 expression under non-
induced conditions. The MDR-phenotype (expression and activity) of 21 volunteers
and patients was determined by Western blot analyses. The box plot shows the
distribution of MDR-1 expression clustered according to the MDR-1 genotype at the
relevant exon 26 SNP. The genotype-phenotype correlation has a significance of
p=0.056 (N=21).
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Figure 5: Correlation of MDR-1 genotype and digoxin uptake in vivo. The MDR-1
genotype in exon 28 was analyzed in 14 healthy volunteers who participated in a
clinical study that addresses blood levels of digoxin during steady state conditions
(Johne et al. {1999), Clin. Pharmacol. Thr. 66, 338-345). A statistically significant
difference (p=0.006; Mann Whitney U 2 sample test) was found in the comparison of
maximum concentrations (Cmex) Of digoxin between two groups of 7 healthy
volunteers harboring either T/T or C/C genotype. The mean ditference of 38% in Crnax
may reflect the importance of genotype on the absorption of digoxin after oral
application. A 0.25 mg dose was applied upon steady-state of digoxin.
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Example 7: ldentification of new MDR-1 polymorphisms by sequence analysis
of a large collection of various individuals

An extended search for SNPs in the human MDR-1 gene revealed in addition to the
different novel MDR-1 polymorphisms numerous further new polymorphisms in the
MDR-1 gene which are listed in Table 8. Within the new screen the number of
individual samples was extended for all MDR-1 exons, as well as for the MDR-1
promoter fragments, some of which have been analyzed from 236 individuals.
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It is possible that in addition to the MDR-1 exon 26 (C3435T) SNP that can be used
to predict PGP expression, other more rare polymorphisms in regions of the MDR-1
gene have also some affect on expression. E.g. promoter polymorphisms and protein
changing SNPs are very likely to have an additional effect on MDR-1 expression and
activity. Futhermore, al these novel polymorphisms can be utilized to generate an
exact individual MDR-1 genotype —i.e. allele composition- which may be unique for
individuals and thus very useful to predict individuai MDR-1 dependent drug
response.

The more polymorphisms are known in the human MDR-1 gene, the more complete
and thus more useful will an individual MDR-1 genotype description be. The
identification of these 32 new MDR-1 polymorphisms is an further important step
towards achieving the goal of establishing many different MDR-1 genotypes that
predict outcome and side effects of drug therapy.

Example 8: Determination of the MDR-1 exon 26 (C3435T) polymorphism as a
pharmacogenetic factor that influences drug levels in combination with other
pharmacogenetic factors

The anticonvulsant drug Phenytoin is commonly used in the therapy of epilepsia,
acute and chronic suppression of ventricular arrhythmias and in digitalis intoxication.
The narrow therapeutic range with a number of severe side effects in combination
with a nonlinear pharmacokinetic (i.e. overproportional increase of piasma levels in
response to dosage elevation) make Phenytoin treatment challenging and suitable
parameters to predict plasma levels from a given dose highly desirable in order to
improve therapeutic outcome and to prevent side effects.

It is known that the polymorphic enzymes 2C9 and 2C19 have an effect on the
metabolism of Phenytoin {(Mamiya et al. 1998, Epilepsia Dec;38(12):1317-23), and it
has been shown that 2C9 defects can lead to abnormal biood ievels that may cause
side effects or drug inefficacy (Aynacioglu et al. 1999, Br J Clin Pharmacol.
Sep:48(3):409-15). However, it is also clear that 2C9 genotyping does not permit to
make exact bloodlevel predictions from given dose. Even in 2C9 genotyped
individuals, compensated for the respective enzyme genotype, blood levels vary
significantly.
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Table 6 shows that MDR-1 exon 26 (C3435T) SNP plays ~ in addition to 2C9- a clear
role in phenytoin blood levels, and MDR-1 genotyping for this SNP permits a more
accurate correlation between phenytoin dose, genotype and biood feveis.

Within 2C9/19 enzyme genotyped groups, variation of levels can be explained by the
MDR-1 genotype, particularly in the groups of 2C9/C19 poor metabolizers, which
already show increased blood levels. Here MDR-1 genotyping is able to identify a
subgroup of patients who is at increased risk to exhibit extraordinary high phenytoin
blood levels: Poor metabolizers which have the MDR-1 T/T genotype. These patients
have an increased risk to encounter overdose related adverse drug effects. For
example, within a group of 100 patients which received phenytoin, a 2C9 deficient
patient with the ow PGP (T/T) genotype showed the highest blood concentration,
which was about twofold increased compared to the ,normal“ population. The
correlation between Cyp 2C9 genotype and Phenytoin plasma levels is statistically
significant, but the significance increases by taking into account the MDR-1 T/T
genotype as a covariate (p< 0.001, ANCOVA).

Table 6: Dependence of Phenytoin levels on pharmacogenetic components
MDR-1 CCand CT TT

 genotype

intestinal PGP | high/medium low

Phenytoin biood {evels:

2C9 normal normal

metabolizers

2C9 weak | high VERY HIGH

and/or deficient
metabolizers
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rifampicine-induced probands 37.3 at position 176 in
19 Acc.#M29445/105168
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377
rffampicine-induced protands; 45
mezn
not induced probands 536
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Clains 1 6 JAN 2004 A polynucl eotide selected fromthe group consisting of:
(a) a polynucleotide having the nucleic acid sequence of SEQ ID NO 122;

(b) a polynucl eotide encoding a nol ecul ar variant Miulti Drug Resistance
(MDR) -1 pol ypeptide, wherein said polynucleotide is having at a? (pdAN2iibn
corresponding to position 176 of the MDR-1 gene (Accession _No: M9445 or
J05168) a Wﬁcﬂ"é?iﬂpde exchange; and (c) a pol ynucl eoti de G4

nol ecul ar variant MDR-1 pol ypeptide, wherein said polynucleotide is having
at a position corresponding to position 176 of the MDR-1 gene (Accession
No: 445 or J051 68) a T. 2. Th&%pol ynucl eotide of claim1, wherein the
nucl eddi de substitution result |n alteged expressjon of the variant MDR 1

gene c@npared to tH?eEcorrespo ng oW | tsynﬁogenew £3. oA vecﬁcg Gogpri si ng

the poflynucl eotide cEaf m 137 %.5 e v@ét or gfg cltag m 3¢ whérein the
pol ynugl eotide is 0@ ratk‘l yel yEI‘d nked toE X gssi of “comtk ol Eéﬂugn@es

al | owi §g expressiongign & kar @Gl & gr edkEr yok c ged | €3 & dhogiGcel |
genetigal Iy engi nee?gd \Egh t Beg pd gnuclzedt i g& of f gl rg;'lg or&%% og ¥ he
vectorfof claim 3 .08 f4. BE A&t hqosf oL s;‘pgodgugl ng, ée | S Tapgble &3
expresging a nol ecg.uh% _._.|m§ia'ﬁ§ D% 51 '@n@ DiEpr i E@_ge@etgga@ Lz £

engi negring cel I's EhEE poCynEQ sot Bide @ff el @ 3111§|0_’f‘:2 £ 1 8€ Yector of
claim3 or 4. 7. A nucleic acid nol eculeu corrpl enentary to a pol ynucl eoti de
of claim1 or 2. 64p% 6 JAN 2@02 8. A nyckeic aci dgmol ecul e ggpabl e of
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transggni c non-humag &@ni mal c ngrising aull east ong gol ynucl g(,iibl de of
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vari ant oé the MDR-1 gene conprising the steps of (a) contacting a cell
expressnﬂ a nol ecul ar variant MDR-1 gene conprising a polynucl eotide of
claim1l 3) 2 in the presence of conmponents capable of providing a
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generated fromthe drug transport, wherein the presence or increase of
signal is indicative for a putative inhibitor. 14. The nethod of claim 13

wherein said cell is a cell of claimb5, obtained by the

or is conprised in the transgeni c non-hunman ani nal

of

any

met hod of claim®6

one of! &UAN &t 10
to 12. 15. wdoiesgpd of diagnosing a disorder related to phgrRpsmsnce of a

nol ecul ar variant of the MDR-1 gene or susceptibility to such a disorder

conprising determning the presence of a polynucleotide of claiml1l or 2 in

a sanple from a subject. 65 16. ng met hod of claim 15, wherein said
di sordegl is cancer. 16 JAN 2004 17.” The method of claim 15 or
dlrectu&BquenC|ng
$ech@uguéb”or

PCR, |igase chain_reaction, ggestrict |§D@, di_gesti g,
nucl ei cgacid anpl 5(31% catton ﬁﬂe@;hrt; gues, 3 ohygrg di z@tg

|mmnoa§says 18. §/§ m& hod RoF t prd_dgct Bdh of & ag macELd i

conposi i on conprf§ n@ ghe B %lep%%o the n’gt&hod PiE ar§y° onegcﬁ g &inms 13 or
14; and§(c) synt hasl zimg ant?@r %@rrmlg;itgk ng 3 he &pauad |§]e§1'1t i¥fed and
obt ai ned in stepB(d) DE a Geti v‘ét;fgi ve § Ber8qf i n5& plat macél i @agly

accept agge for mé g% g of R 051?390‘5 g)g pgl%/n Yéot ikde fgf & he flet ection
of a pofynucl eot§del &fz &l aErf SE 9 2 5pn@/HE F orf gtoyPi n§ 2df sthe

i ndi vi d&al MDR- 1*lald & -ge% 2‘%@ {‘-Jﬂfja?uu-se =c§?air?m = ?%ér‘éi n® é-g-;g élta%

pol ynucl eotide is g pol ynuclcegtl de of gkaim1l or 2 or a nuycleic acid

mol ecul e of cl ai aéor 8. 2% §The use $8 clai m 18,3 wherei ngsai d

ol i gonucl eoti de i § Sbout 15 B 50 nucg ot i des i® d ength amd conprises the
nucl eoti de sequengeg of SEQ 1505 NCs 1228(5r a wl dgt‘f}/pe ("wt'§)§ sequence o
exon 26 8bf the I\/Dﬁg gene dapgicted in 0 abl e 8 oﬁ'ﬁa conpl e@'@ut ary sequence

of any @&he of tho eG 22. A i Bner or p?@be conasta ng of
e of an @@tl body og ga substalgqf capabl e of
bi ndi nggppeci fi cal<|§‘/ to the ?géne prod:&@t of an SER-1 genewfﬁ)r det ecti on of

as defired in clalgmzl 23.

plic

a

| i gonucl eoti de

16 conprising

t he expressjon of "a nol ecular” variant” NDR-1 gene “conpri siiig a
polynucleoﬁ’de of claim1 or 2 and/or for distinguishing MDR-1 alleles
conpri singga polynucl eotide of claim1l or 2. 24. A conposition conprising
claim3 or 4,
nucl ei c acid

t he pol ynilél eotide of claiml1l or 2, the vector of
cell of cE&imb5 or obtained by the method of claim

6,

t he

nol ecul .‘13)5 claim7 or 8, the vector of claim9, or the priner or
claim2Z 28 1 6 JAN 2004 25 The conposition of, claim24 which is a

di agnost:

for the tgeatnment or prevention of a disorder of a
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28. Use of a MDR-1 gene single nucleotide polynorphism (SNP) MDR-1 in exon
26 (C3435T) as a pharmacogenetic factor for the prediction of blood |evels
of a MDR-1 substrate and/or inducer for inprovenent of drug safety and

efficacy, to predict and prevent side effects and drug inter adth HiN20Bnd/ or

to increasgy, ?@H sent conpliance. 29. The use of claim 28, wherein the

substrate and i nducer are selected from anticonvul sé’ﬁ?ﬁéﬁ’("r’@ﬁi | eptic

drugs, cardiac gl ycosides, imrunosuppressive drugs, macrolid-antibiotics,
or macrocyclic-antibiotics. 1 6 JAN L u04 WO 01/09183 1 PCT /EPO0O/ 07314
t

SEQUENCE LI STING <110> EPI DAURCS BPbt echnol ogi e Aktiengesellschaft <120>
Pol ynor §hi sns in Lh-e human I\/DE 1 gene aqd their use in diagnostic and
therapegic appli & i %nﬁ <13D D< £875 PET 140> §€ 41,>< <16g 3¢6. <170>
Patent | g Ver. 2. 10@ B3l <§§1>5 <§222>E[§\1A <§ >wAu:t| fgcg alg Sequence
<220> £p23> DescEidtipg of aAgUElgm aIE§eq ence: %/n ht | c2440 >3 1
cccttaaga cgtcct é{tég 20 <2 UI(E! 28 EF2113 5208 <2128 3 %213% A §|' ci al
Sequencé| <220> <2Z3> D@scr ipgi on 2of A5 Ei fEG al gaqu e: Byntidegic <400> 2
gaggact ca cact aggqac @ <2 7 2 3% 6<2L §21§ 2 E»ﬁDN/E %213 E GAr Egl ci al
Sequencd <220> 3} PEs C IS i=0p Sof Y &id a’S gnte: g efic <400> 3
auencq| 220> By Pecllprigt f §R BT A SRt e JonuE
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<210> 9 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <400> 9 cacacagtca gcagagaagt
20 <210> 10 <211> 22 1 6 JAN 2004 WD 01/09183 3 PCT/ EPOQ 07314 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <400> 10 actatcaaga gtattgt®tt cc <210> 11 <211> 20 KkBLAN 2IRA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic 22 <400> 11 ggaat gagtg gt €lsimst gg 20 <210> 12 <211> 20 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 12 aaggcactgg gaacaaaagg 20 <210> 13 <211> 21
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 13

1. A polynucleotide selected from the group consisting of:

(a)  apolynucleotide having the nucleic acid sequence of SEQ ID NO 122;

(b} a polynucleotide encoding a molecular variant Multi Drug Resistance
(MDR)-1 polypeptide, wherein said polynucleotide is having at a
position corresponding to position 176 of the MDR-1 gene (Accession
No: M29445 or J05168) a nucleotide exchange; and

(c) a polynucleotide encoding a molecular variant MDR-1 polypeptide,
wherein said polynucleotide is having at a position corresponding to

position 176 of the MDR-1 gene (Accession No: M29445 or J05168) a
T.

2. The polynucleotide of claim 1, wherein the nucleotide substitution result in

altered expression of the variant MDR-1 gene compared to the corresponding
wild type gene.

3. A vector comprising the polynucleotide of claim 1 or 2.

The vector of claim 3, wherein the polynucleoctide is operatively linked to

expression control sequences allowing expression in prokaryotic or eukaryotic
cells.

5. A host cell genetically engineered with the polynucleotide of claim 1 or 2 or the
vector of claim 3 or 4.

6. A method for producing cells capable of expressing a molecular variant MDR-

1 gene comprising genetically engineering cells with the polynucleotide of
claim 1 or 2 or the vector of claim 3 or 4.

7. A nucleic acid molecule complementary to a polynucleotide of claim 1 or 2.



tcctagtaga aacttctacc ¢ 21 <210> 14 <211> 19 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
14 ttccgtaggg tgagagcag 19 <210> 15 <211> 21 <212> DNA <213> Art|f|C| al
Sequence 1 5 JAN 2004 WO 01/ 09183 4 <220> <223> Description of Alth JANI0N
Sequence: synthetic PCT/ EPO0/ 07314 <4B0> 15 cagattttgc tctacacatg ¢ 21
<210> 16 <211> 23 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <400> 16 attagttatg

ct gt aathica t@ueierpacigymoleryle. capable ifospepifisaty Yecognizingi andhcledsingethee

<220> <223>0$.ﬁf& | 4l . L Hicial Sequence: synthetic 23 <400> 17
catgtatatc z?c gga(i: %‘gbg@‘%”@%é- 18 <211> 22 <212> DNA <213> Artificial

Sequence <220> <223> Description of Artificial Sequence: synthetic

Q. A vector comprising the nucleic acid molecule of claim 7 or 8.

10. A transgenic non-human animal comprising at least one polynucleotide of
claim 1 or 2 or the vector of claim 3 or 4.

11.  The transgenic non-human animal of ciaim 10 further comprising at least one
inactivated wild type allele of the MDR-1 gene.

12.  The transgenic non-human animal of claim 10 or 11, which is a mouse or a rat.

13. A method of identifying and obtaining an MDR-1 inhibitor capable of
modulating the activity of a molecular variant of the MDR-1 gene comprising
the steps of
(@) contacting a cell expressing a molecular variant MDR-1 gene
comprising a polynucleotide of claim 1 or 2 in the presence of
components capable of providing a detectable signal in response to
drug transport, with a compound to be screened under conditions to
permit MDR-1 mediated drug transport, and

(b)  detecting the presence or absence of a signal or increase of a signal
generated from the drug transport, wherein the presence or increase of
the signal is indicative for a putative inhibitor.

14.  The method of claim 13 wherein said ceil is a cell of claim 5, obtained by the

method of claim 6 or is comprised in the transgenic non-human animal of any
one of claims 10 to 12.

15. A method of diagnosing a disorder related to the presence of a molecular
variant of the MDR-1 gene or susceptibiiity to such a disorder comprising

determining the presence of a polynucleotide of claim 1 or 2 in a sample from
a subject.



<400> 18 ctagtagtgc atatgtctgt ag 22 <210> 19 <211> 21 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt heti c <400> 19 gtgacagaat gagaacctgt c 21 <210> 20 <211> 21 ﬁébéﬁg@ﬁm
<213> Artificial Sequence <220> <223> _Description of Artificial S
synthetic 16 JAN 2004 WD 01/09183 <4OS> 20 tggagagctg gataaagtga c <210> 21
<211> 23 <212> DNA <213> Artificial Sequence 5 <220> <223> Description of
Artificial Sequence: ynthetlc 21 <400> 21 aaattgatct gttagaagcc aag 23

<210> 216. <2hhemethodoficlainDiB, whein saidi diseider isSeaneence <220> <223>
Description of Artificial Sequence: synthetic <400> 22 actaggttta
aatatacatg cac 23 <210> 23 <211> 21 <212> DNA <213> Artificial Sequence

<220> 17. The method of claim 15 or 16 comprising PCR, ligase chain reaction,

restriction digestion, direct sequencing, nucleic acid amplification techniques,
hybridization techniques or immunoassays.

18. A method for the production of a pharmaceutical composition comprising the
steps of the method of any one of claims 13 or 14; and
(c})  synthesizing and/or formulating the compound identified and obtained in
step (b) or a derivative thereof in a pharmaceutically acceptable form.

19.  Use of an oligo- or polynucleotide for the detection of a polynucleotide of claim
1 or 2 and/or for genotyping of the individual MDR-1 allele.

20. The use of claim 19, wherein said polynucleotide is a polynucleoctide of claim 1
or 2 or a nucleic acid molecule of claim 7 or 8.

21. The use of claim 19, wherein said oligonucleotide is about 15 to 50
nucleotides in length and comprises the nucleotide sequence of SEQ ID NOs
122 or a wild type ("wt*) sequence of exon 26 of the MDR-1 gene depicted in
Table 8 or a complementary sequence of any one of those.

22. A primer or probe consisting of an oligonucleotide as defined in claim 21.

23.  Use of an antibody or a substance capable of binding specifically to the gene
product of an MDR-1 gene for detection of the expression of a molecular
variant MDR-1 gene comprising a polynucleotide of claim 1 or 2 and/or for
distinguishing MDR-1 alleles comprising a polynucleotide of claim 1 or 2.

24. A composition comprising the polynucleotide of claim 1 or 2, the vector of
claim 3 or 4, the host cell of claim 5 or obtained by the method of claim 6, the

nucleic acid molecule of claim 7 or 8, the vector of claim 9, or the primer or
probe of claim 22.



<223> Description of Artificial Sequence: synthetic <400> 23 gaacagtcag
ttcctatatc ¢ 21 <210> 24 <211> 21 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: synthetic <400> 2_4f_ _
dggcaacat ¢ agaaagatgt g 21 <210> 25 §%11> 21 <212> DNA <213> ArtiJAﬂ[ﬁl

ence <220> <223> Description of tificial Sequence: syntheﬂl
gg#yEP00/07314 <400> 25 caca?ctttc tgatgttgcc ¢ 21 16 JAN 2004 WO 01/09183
6 <2105, 26 _<211> 19  <212> DNA <213> Artificial Sequence <220> <223>
Descri fA-on 1 APFPOSBioal obedaian@4: whjeh Het acdiagmosio @r0d 3pHarasuties!
aagggcaaag fries 19 <210> 27 <211> 21 <212> DNA <213> Artificial
Sequence <2%%> <g@ > Description of Artificial Sequence: synthetic <400>
27 tgggttttct gtggtagaaa t 21 <210> 28 <211> 20 <212> DNA <213>

i ficjal uence
Arti ' D] ?fs of an effective dose of a drug or prodrug for the preparation of a

pharmaceutical composition for the treatment or prevention of a disorder of a
subject comprising a polynucleotide of claim 1 or 2 in its genome.

27. The use of 26, wherein said disorder is cancer or a neuronal, CNS or
cardiovascular disease.

28. Use of a MDR-1 gene single nucleotide polymorphism (SNP) MDR-1 in exon
26 (C3435T) as a pharmacogenetic factor for the prediction of blood levels of
a MDR-1 substrate and/or inducer for improvement of drug safety and efficacy,

to predict and prevent side effects and drug interactions and/or to increase
patient compliance.

29.  The use of claim 28, wherein the substrate and/or inducer are selected from
anticonvulsant/antiepileptic drugs, cardiac glycosides, immunosuppressive
drugs, macrolid-antibiotics, or macrocyclic-antibiotics.



<220> <223> Description of Artificial Sequence: synthetic <400> 28
gttggtttga actaagcctc 20 <210> 29 <211> 21 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
29 aaatttctct ctctttaggc ¢ 21 <210> 30 <211> 22 <212> DNA <2X3pjan H0k
Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <¢@§0roopdd tt ct gaagtt aaactatacc tg 22 <210> 31 ;%i*ﬁgég 6 JAN
2006 WO 01/09193 7 <212> DNA <213> Artificial Sequence <2

Description of Artificial Sequence: synthetic PCT/EP0O0/07314 <400> 31
ttcttattta ttttagacag cag 23 <210>sBIEN@R21isti® <212> DNA <213> Artifici al

Sequence <220> < > Description of Artificial Sequence: synthetic <400>
32 gcat ct c%l(%:? t%é%"é&%&ﬂ?i‘%%@%l%é“léﬁefsllfzshaféz12> DNA <213> Artificial

Sequence <220> Polymorphisms in the human MDR-1 gene and their use in
diagnostic and therapeutic applications

<130> D 1875 PCT

<140>
<141>

<160> 376
<170> PatentIn Ver. 2.1

<210> 1

<21l> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 1
cccttaacta cgtectgtag 20

<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 2
gaggacttca cactatccac 20

<210> 3

<211> 21

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 3
tcttactgct ctotgggett c 21

<210> 4

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 4
ctcagccaac aaacttctge 20



<223> Description of Artificial Sequence: synthetic <400> 33 cattgataag
gaat aaggat agg 23 <210> 34 <211> 20 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: synthetic <400> 34
cctatcacaa accagactgc 20 <210> 35 <211> 21 <212> DNA <213> A«LFJ ﬁ @g
Sequence <220> <223> Description of Artificial Sequence: synth é l 0>
35 atttcca aaggct c¢ 21 <210> 36 <211> 21 <212> DNA <21

Artificial q@@&t’@ﬁ%’ 6 JAN 2004 WD 01/09%¥83 8 <220> <22§§Tﬁé’§?{?"r"p“t|on of
Artificial Sequence: synthetic <400> 36 acttggctgt tagtagccat g <210> 37
<211> 21 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial <@éfuénce: synthetic <400> 37 gtcacagaaa catagcaagc ¢ <210> 38
<211> 21 2 <213> Artificial Sequence <220> <223> Description of

Artificial ?Wﬁ?&%xc&X“éJ&ﬁLAc%

<220>
<223> Description of Artificial Sequence: synthetic

<400> 5
cactcagtga taaccacgta 20

<210> 6

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 6
geatctccat taacataccc 20

<210> 7

<211> 20

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 7
gggtgtcttg gactaggtty 20

<210> 8

<211> 20

<212> DNA

<2i3> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 8
tgcctectac aggactaaac 20

<210> 9

<211> 20

<212> DNA

<213» Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 9
cacacagtca gcagagaagt 20

<210> 10
<211> 22



<400> 38 caaccaatat aggagctagg c <210> 39 <211> 22 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt heti c <400> 39 acatcctgag tactaaatgc ag <210> 40 <211> 23 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <400> 40 aaagcatgtg atatattcgt agg <210> 41 <211> 241 B<ZANZH0IDNA
<213> Artif‘,i,&#lz;d ;g3equence PCT/ EPOO/ 07314 21 21 21 22 23 <220> <223>
Description o RPEi i ci al Sequence: synthdtic 1 6 JAN 200XCRHEPMN3Y133 9
PCT/ EPOO/ 07314 <400> 41 tttctctaat ttgttttgtt ttgc <210> 42 <211> 21
<212> DNA <23>0NArtificial Sequence <220> <223> Description of Artificial
Sequence: S3AtHetitic2d! S4@8mcd?

<220>
<223> Description of Artificial Sequence: synthetic

<400> 10
actatcaaga gtattgttet cc 22

<210> 11

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 11
ggaatgagtg gtctctttgg 20

<210> 12

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 12
aaggcactgyg gaacaaaagg 20

<210> 13

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 13
tectagtaga aacttctace o 21

<210> 14

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 14
ttcegtaggg tgagageag 19

<210> 15

<21i> 21

<212> DNA

<213> Artificial Sequence



tttagtttga ctcaccttcc ¢ 21 <210> 43 <211> 21 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
43 ccttccagat ccataactca g 21 <210> 44 <211> 22 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequenps:J

synt hetic <400> 44 taccttctag ccaaagtaat cc 22 <210> 45 <211> 22 éﬁéﬂﬂ‘
DNA <213> wowiddgs al Sequence <220> <223p Description ofpcAdpebiralél
Sequence: synthetic <400> 45 aagtgtaaag tgaggaccaa ac 22 <210> 46 <211> 21
<212> DNA < 3> Artificial Sequence <220> <223> Description of Artificial
Sequence: t.tcatg c ttcacagtag g 21 1 6 JAN 2004 WO
01/09183 10 PCT/%F%B? §8314 o 5175‘E TFES Syprhesdrq 2> DNA <213> Artificial
Sequence <20 15<223> Description of Artificial Sequence: synthetic <400>
47 tcagct t¥grtARgTAtfgcgeatioge <210> 48 21

<210> 16

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 16
attagttatg ctgtaataca tce 23

<210> 17

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 17
catgtatatc acaggactga ac 22

<210> 18

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 18
ctagtagtgc atatgtctgt ag 22

<210> 19

<211 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 19
gtgacagaat gagaaccotgt c 21

<210> 20

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic



1

<211> 23 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic <400> 48 ttgaaaggaa tctatgatct agg <210> 49
<211> 21 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic <400> 49 ttcttctcat tgcagaacac ai<$2ANI080
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial WOOYOURe: synthetic <400> 50 tYt gaaagtg t gct cRCHEPODTYS 51
<211> 22 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial <®eguwence: synthetic <400> 51 gatctgtgaa ctcttgtttt ca 22 23 21
20 22 <210%939agceg pesagdgrga 6 JAN 2004 WO 01/09183 11 PCT/ EP00/7314 <212>

DNA <213> Artificial Sequence

<210> 21

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artifiecial Sequence: synthetic

<400> 21
aaattgatct gttagaagcc aag 23

<210> 22

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 22
actaggttta aatatacatg cac 23

<210> 23

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 23
gaacagtcag ttectatatc ¢ 21

<210> 24

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 24
gggcaacatc agaaagatgt g 21

<210> 25

<211» 21

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 25
cacatctttc tgatgttgee ¢ 21



<220>

<223> Description of Artificial Sequence: synthetic <400> 52

gaagagagac ttacattagg c <210> 53 <211> 22 <212> DNA <213> Artificial

Sequence <220> <223> Description of Artificial Sequence:

synt hetic <400>

53 catgaaccat tcttagcttc tg <210> 54 <211> 22 <212> DNA <213 gk figi al

Sequence <220> <223> Description of Artificial Sequence:

synt hetic <400>

54 ttgtgtcWP®PRIBRctctcec tg <210> 55 <2Fl> 23 <212> DNArcgirmbaoniificial

Sequence <220> <223> Description of Artificial Sequence:

synt hetic <400>

55 atgtgattat ggaataggtt gtc <210> 56 <211> 23 <212> DNA <213> Artificial

Sequence <220>26<223> Description of Artificial Sequence:

synt hetic <400>

56 tatttaat®at> décatacagt cag <210> 57 <211> 21 <212> DNA <213> Artificial

Sequence ZE}2208% 23
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 26
aagggcaaag ggcaaggac

<210> 27

<21i> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 27
tgggttttct gtggtagasa t

<210> 28

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 28
gttggtttga actaagectc

<210> 29

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 29
aaatttectet ctetttagge o

<210> 30

<21i1> 22

<212> DNaA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 30
ttctgaagtt asactatace tg

<210> 31
<211> 23

19

21

20

21

22




23 1 6 JAN 2004 WO 01109183 12 PCT/ EPOQ/ 07314 <220> <223> Description of
Artificial Sequence: synthetic <400> 57 ccaaggactg ttgaaagtag c <210> 58
<211> 21 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic 21 <400> 58 ttgcatatgc aagtgtaCf%E@ am%<210>
59 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> § tion
of Artificwoi®epaence: synthetic <400> 59 cacagggttg ttgetazpanrd <210>
60 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> Description
of Artifici(g%z> uence: synthetic <400> 60 tctgaggatg tttccacttt c 21 <210>
61 <211> 283.< gnggﬁsgékgﬁeArtificial Sequence <220> <223> Description

of Artificial Sequence: synthetic <400> 61 ttatggcttt gaagtatgag tta 23

<210> 62 <240b> 21
<223> Description of Artificial Sequence: synthetic

<400> 31
ttcttattta ttttagacag cag 23

<210> 32

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 32
gcatctecct tcataccag 19

<210> 33

<211> 23

<212> DNA

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: synthetic

<400> 33
cattgataag gaataaggat agg 23

<210> 34

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sedquence: synthetic

<400> 34
cctatcacaa accagactge 20

<210> 35

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 35
atttccageg tactaaggot ¢ 21

<210> 36

<211> 21

<212> DNA

<213> Artificial Sequence




<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
sequence: synthetic 16 JAN 2004 WO 01/09183 13 PCT/ EPO0/ 07314 <400> 62
gcatgcttga cagtttctga g <210> 63 <211> 21 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: synt hi‘téc <400>

63 ctcagaaact gtcaagcatg ¢ <210> 64 <211> 19 <212> DNA <213> Al AN ikl
Sequence <¥Pdr0918223> Description of Artigficial Sequence:psypddiping 21 21
<400> 64 ttggaacggc caccaagac 19 <210> 65 <211> 19 <212> DNA <213>
Artifici aI quence <220> <223> Description of Artificial Sequence:
synthetic 5 t.gtaac.catggecag 19 <210> 66 <211> 19 <212> DNA
<213> Al’tl<fICI Sggepq%gg%c?g s F5opisia %f?‘f BeisEFTHETn of Artificial Sequence:

synt heti c <<d®02»s 66 gt gcctcctg tcaatggtg 19
actrggetgt tagtagccat g 21

<210> 37

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 37
gtcacagaaa catagcaage c 21

<210> 38

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 38
caaccaatat aggagctagg c 21

<210> 39

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 39
acatcctgag tactaaatgec ag 22

<210> 40

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 40
aaagcatgtg atatattegt agy 23

<210> 41

<211> 24

<212> DNA

<213> Artcificial Sequence

<220>
<223> Description of Artificial Sequence: syrthetic



<210> 67 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <400> 67 ctactgaaac cgcagcatg
19 1 6 JAN 2004 WO 01/09183 14 PCT/ EPOQ 07314 <210> 68 <211> 19 <212> DNA
<213> Artificial Sequence <220> <223> Description of A«tifiC|a£5§%&x

synt heti c <400> 68 ttggagacag tgactcacc <210> EQA <231> 21 <21 213>
Artificial Qebegace <220> <223> Descripgion o rtifici cnﬁﬁ?&@ﬁ
synthet|c\Tge<400> 69 gctcattcga gtagcgg%tc t 21 <210> 70 <211> 51 <212>
DNA <213> A«tlflClaI Sequence <220> <223> Description of Artificial

Sequence: % tic <220> <223> y=t or c <400> 70 ctcattcgag yagcggctct t
21 <210> 7 CCC?fbtt?btttg'iﬁfgchNA <213> Artificial Sequence <229>

<210> 42

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 42
tttagtttga ctecaccttee ¢ 21

<210> 43

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 43
ccttccagat ccataactca g 21

<210> 44

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 44
taccttctag ccaaagtaat cc 22

<210> 45

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Arrtificial Sequence: synthetic

<400> 45
aagtgtaaag tgaggaccaa ac 22

<210> 46

<211l> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 46
ttcatgagge ttcacagtag g 21



<223> Description of Artificial Sequence: synthetic <400> 71 agagccgcta
ctcgaatgag 20 <210> 72 <211> 20 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <220> <223> r=a or g 1
6 JAN 2004 WD 01/09183 15 PCT/ EPOQ 07314 <400> 72 agagccgctr ctcgaatgag
<210> 73 <211> 21 <212> DNA <213> Artificial Sequence <220> {823y 2004
Descri pti owoQinaki i ficial Sequence: syntfaetic <400> 73 ctpeftrddssis
cagcggctct t <210> 74 <211> 20 <212> <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <400> 74 agagccgctg

ct cgaat gag <02>107> 75 <211> 23 <212> DNA <213> Artificial Sequence <220>
<223> Desgﬁlgtgzon of Artificial Sequence: synthetic <400> 75 cttcaggtcg
ggat ggat cteaigap210> 76 <211> 23 <212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 47
tcagctttct agcattgtga tg 22

<210> 48

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 48
ttgaaaggaa tctatgatct agg 23

<210> 49

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 49
ttcttctcat tgragaacac a 21

<210> 50

<211> 20

<212> DNA

<213> Artificial SegQuence

«220>
<223> Description of Artificial Sequence: synthetic

<400> 50
tgtgaaagtg tgctcaccac 20

<210> 51

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 51
gatctgtgaa ctetegtttt ca 22

<210> 52
<211i> 21



<213> Artificial Sequence <220> <223> Description of Artificial Sequence;
synthetic <220> <223> r=a or g <400> 76 cttcaggtcg gratggatct tga <210> 77
<211> 20 <212> DNA <213> Artificial Sequence 20 21 20 23 23 <220> <223>
Description of Artificial Sequence: synthetic 1 6 JAN 2004 WO 014 %2%@39:&6
PCT/ EPOQ' 07314 <400> 77 caagatccat cccgacctga <210> 78 <211> 20 DNA
<213> Arti{inG equence <220> <223> cription of Artjflci quence:
synt hetic @9%@]833223> y=c or t 20 <4OOE{a 8 caagat ccat yc%@ég@%?ﬁ‘go <210>
79 <211> 23 <212> DNA <213> Artificial Sequence <220> <223> Description

. . 2 > . .
21‘218«; ISIJI cjzé@) P té(iagli%?.s[esqxgcgetlc <400> 79 cttcaggtcg gaatggatct tga 23

<220>
<223> Description of Artifiecial Sequence: synthetic

<400> 52
gaagagagac ttacattagg c 21

<210> 53

<21il> 22

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 53
catgaaccat tcttagctte tg 22

<210> 54

<211> 22

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 54
ttgtgtecatc tttactotce tg 22

<210> 55

<211> 23

<212> DNa

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 55
atgtgattat ggaataggtt gte 23

<210> 56

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artifirial Sequence: synthetic

<400> 56
tatttaacat ctcatacagt cag 23

<210> 57

<211> 21

<212> DNA

<213> Artificial Sequence



<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic <400> 80 caagatccat tccgacctga 20 <210> 81
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic <400> 81 aaactgaaca ataaaaggtélﬁdi flo> 82
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial woegmwense: synthetic 1 6 JAN 2304 WO 01/ 09183 1¥cPERonrae 07314
<220> <223> r=a or g <400> 82 aaactgaacr ataaaaggta <210> 83 <211> 22

<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial

Sequence:?%@? tic 20 <400>.83.taccttttat tqgttcagttt as 22 <210> 84 <211>
< Q%f§15ptAr91:[1 io?. IQrtJ, J.Cég?%e enc%.zﬁﬁgcthetéig

22 <212> icla qgquence 3> Description of
Artificialcafegsence: synthetic
ccaaggactg ttgaaagtag cC 21
<210> 58
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 58
ttgcatatgc aagtgtacag c 21

<210> 59

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 59
cacagggttg ttgttaagece 20

<210> 60

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: synthetic

<400> 60
tctgaggatyg tttcocacttt C 21

<210> 61

«211> 23

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 61
ttatggettt gaagtatgag tta 23

<210> 62

<211> 21

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic



<220> <223> y=t or c <400> 84 taccttttat ygttcagttt as 22 <210> 85 <211>
20 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic <220> <221> CDS <222> (1)..(18) <400> 85
aaa ctg aac gat aaa agt gc Lys Leu Asn Asp Lys Ser 1 5 <210> 86 JAHK> 22
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: wghitmts ¢ 20 <400> 86 tacctttty@t cgttcagttt as pArmEpobofN 1004 WO
01/09183 18 PCT/ EPO0/ 07314 <210> 87 <211> 22 <212> DNA <213> Artificial
Sequence 5&%9%2 <223> Description of Artificial Sequence: synthetic <400>
87 gacatagg&gcggquﬁggggm;E <210> 88 <211> 21 <212> DNA <213> Artificial
Sequence <220> "<223> Description of Artificial Sequence: synthetic

<210> 63

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 63
ctcagaaact grcaagcatg ¢ 21

<210> 64

<21l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: syntheric

<400> 64
ttggaacggc caccaagac 18

<210> 65

<211» 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 65
cccttctaac catggecag 19

<210> 66

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 66
gtgcctocty tcaatggtg 19

<210> 67

<211> 19

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> &7
ctactgaaac cgcagcatg 18 -



<220> <223> k=g or t 22 <400> 88 agacataaat gktatgtttg t 21 <210> 89
<211> 22 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic <400> 89 aacaaacata ccatttatgt ct 22 <210>
90 <211> 21 <212> DNA <213> Artificial Sequence <220> <2233 bdaltillti on
of Artificial Sequence: synthetic <220> <223> nra or ¢ <400> 90 aacaaacata
nmcat tt at gt weo dderg210> 91 <211> 21 <2124 DNA <213> Arti f pst/pbooesivence
<220> <223> Description of Artificial Sequence: synthetic WO 01/09183
<400> 91 agacataaat gttatgtttg t <210> 92 <211> 21 <212> DNA <213>
Artificial, equence 19 <220> <223> Description of Artificial Sequence:
synt hetic igl 2004 PCT/ EPOQ 07314 21 <400> 92 aacaaacata acatttatgt c 21

<212> DNA
<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: synthetic

<400> 68
ttggagacag tgactcacc 19

<210> 69

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 69
gcktcattcga gtageggete t 21

<210> 70

<211> 21

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or ¢

<400> 70
ctcattcgay vageggetet t 21

<210> 71

«211> 20

<212> DNA

<213> Artificial Secquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 71
agagccgota cteogaatgag 20

<210> 72

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> rsa or g



<210> 93 <211> 21 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <400> 93 gat acagggt
tcttcatgaa t 21 <210> 94 <211> 21 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: synthetic <223> E@ﬁﬁr y=cC
or t <400> 94 gatacagggt ycttcatgaa t 21 <210> 95 <211> 21 < 154
<213> ArtiwbaiedisSequence <220> <223> Dascription of ArtpdiEprdbaggquence:
synt hetic <400> 95 attcatgaag aaccctgtat ¢ 21 <210> 96 <211> 21 <212> DNA
<213> A«tkféci Sequence <220> <223> Description of Artificial Sequence:
synt het i ¢ slacecd AN 2004 MQ 01/ 09183 20 <220> <223> r=a or g PET/ EP00/ 07314
<400> 96 attcatgaag raccctgtat c 21 <210> 97 <211> 21 <212> <213>

Artificial Sequence <220>
<210> 73
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 73
ctcattcgag cagcggetet t 21

<210> 74

<211> 20

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 74
agagccgcty ctocgaatgag 20

<210> 75

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: synthetic

<400> 75
cttcaggteg ggatggatct tga 23

<210> 786

<211> 23

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=a or g

<400> 76
cttocaggteg gratggatct tga 23

<210> 77

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic



<223> Description of Artificial Sequence: synthetic <220> <221> CDS <222>
(1)..(21) <400> 97 gat aca ggg tcc ttc atg aat Asp Thr Ay Ser Phe Met Asn
1 5 <210> 98 <211> 21 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial sequence: synthetic 21 <400> 98 attqesmm
gaccctgtat ¢ 21 <210> 99 <211> 23 <212> DNA <213> Artificial "Sequence
<220> <22%O0BeH8Y i ption of Artificial ®equence: synthetirCTE®0p7399

t aagcagcaa caatgtcgtg tgc 23 <210> 100 <211> 23 <212> DNA <213>
ArtificiabhodSeguence <220> <223> Description of Artificial Sequence:

synt het | casgd26car <2gadsecyaC or t <400> 100 WO 01/ 09183 taagcaggaa yaat gt cgtg
tgc <210> 101 <211> 19 <212> DNA <213> Artificial Sequence 21 <220>
<223> Des{g”)p];é' on of Artificial Sequence: synthetic <400> 101

<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 78
caagatccat yccgacctga 20

<210> 79

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 79
cttcaggtcg gaatggatect tga 23

<210> BO

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> B0
caagatccat tcegacctga 20

<210> 81

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 81
aAaactgaaca ataaaaggta 20

<210> 82

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synchetic



agcagcaata atgtcgtgt <210> 102 <211> 19 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
102 ttcacttcag ttacccatc <210> 103 <211> 18 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: sy tﬁhwﬁl <220>
<223> r=g or a <400> 103 tcacttcart tacccatc <210> 104 <211> W'le>
DNA <213> wptot/h9183 al Sequence PCT/ EPO0O/ Q%314 23 19 19 18 pedkboonriL 3>
Description of Artificial Sequence: synthetic <400> 104 atgggtaact
gaagtgaa 18 <210> 105 <211> 18 <212> DNA <213> Artificial Sequence <220>
<223> Desgfhptign0f Artificial Sequence: synthetic <220> 16 JAN 2004 WO
01/ 09183 22 PCT/ EPOQ 07314 <223> y=c or t

<400> 82
aaactgaacr ataaaaggta 20

<210> 83

<211> 22

<212> DNA

<213> Artificial Segquence

<220=>
<223> Description of Artificial Segquence: synthetic

<400> B3
taccttttat tgttcagttt aa 22

<210> B4

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificiel Sequence: synthetic

<220>
<223> y=t or ¢

<400> 84
taccttttat ygttcagttt aa 22

<210> 85

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<221> CDS
<222> {(1)..(1B)

<400> 85
aaa ctg aac gat aaa agt gc 20
Lys Leu Asn Asp Lys Ser

1 5

<210> Bé&

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 86
taccttttat cgttcagttt aa 22



<400> 105 atgggtaayt gaagtgaa <210> 106 <211> 18 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <220> <221> CDS <222> (2)..(16) <400> 106 t cac ttc aat tac cca
tc Hs Phe Asn Tyr Pro 1 5 <210> 107 <211> 18 <212> DNA <21 §>pfrpg;fi ci al
Sequence <220> <223> Description of Artificial Sequence: synthetic é400>
107 at gggva@aveispaagt gaa <210> 108 <2118 20 <212> DNA $¥aErode7biaf i ci al
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
108 cttgaagggc ctgaacctga <210> 109 <211> 20 <212> DNA <213> Artificial
Sequence <22 >g7 <223> Description of Artificial Sequence: synthetic <220>
<223> y=c <erist 2x400> 109 tcttgaaggg yctgaacctg 18 18 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 87
gacataaatg gtatgtttgt tt 22

<210> B8

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223>» k=g or t

<400> 88
agacataaat gktatgtteg t 21

<210> B9

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> B9
aacaaacata ccatttatgt ct 22

<210> 90

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> m=a or ¢

<400> 90
aacaaacata mcatttatgt ¢ 21

<210> 91

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic



20 20 WD 01109183 16 JAN 2004 23 PCT/ EP00/ 07314 <210> 110
DNA <213> Artificial
synt heti c <400> 110 caggttcagg cccttcaaga 20 <210> 111
<223> Description
<223> r=g or a <400> 111 tcaggttc
SequenPETEPEAII4<223>

ctt gaagggt
Sequence <220>

Sequence:

<212> DNA <213> Artificial
synt heti c <220>
21 <210> 1WO013> 13
Description of Artificial
ctgaacct 16.434J)Q3 113

Sequence:

cttcaag 17 <210> 114

<210>
<211>
«212>
<213

<220
<223>

<400>

Sequence <220>

Sequence <220>

Sequence:
<211> 17

<211> 17

92

21

DNA

Artificial Sequence

Description of Artificial Sequence:

92

aacaaacata acatttatgt c

<210>
<21ll>
«212>
<213>

<220>
<223>

<400>

93

21

DNA

Artificial Sequence

Degscription of Artificial Sequence:

93

gatacagggt tcttcatgaa t

<210>
«21i>
<21l2>
<213>

<220>
<223>

<220>
<3223>

<400>

94

21

DNA

Artificial Sequence

Description of Artificial Sequence:

¥Y=C ar t

94

gatacagggt ycttcatgaa t

<210>
<211>
<212>
<213>

<220>
<223>

<400>

95

21

DNA

Artificial Sequence

Description of Artificial Sequence:

95

attcatgaag aaccctgtat c

<210>
<21l>
<212>
<213>

<220>
<223>

96

21

DNA

Artificial Sequence

Description of Artificial Sequence:

<212> DNA <213> Adgifici al
synt heti c <400> 112
<212> DNA <213> Artificial
<223> DescridataaBa®fgcfichtfdCial Sequence: synthetic <400> 113 ggttcagacc
<212> DNA <213> Artificial

1%

synthetic

21

synthetic

21

synthetic

21

synithetic

21

synthetic

<211> 20
<223> Description of Artificial
<211> 21

kcaag a

Sequence



<220> <223> Description of Artificial Sequence: synthetic <400> 114
tcagcagtca cattgca 17 WO 01/09183 24 <210> 115 <211> 17 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <220> <223> y=c or t PCT/EP00/ 07314 <400> 115 cagcatbymg et gcac
17 <210> 116 <211> 17 <212> DNA <213> Artificial Sequence <220> <223>
Descri pti omoofosfest i fici al Sequence: syntpgti c <400> 116 orgmErgbéacs attgcac
17 <210> 117 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
Descriptiqg f Artificial Sequence: synthetic; <400> 117 caaaaattag
taaaggaatizéﬁ:gggg; 18 <211> 20 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: synthetic <220> <223> w=a

or t <400xs@d-89acaaaaattw gt aaaggaat <210> 119 <211> 20
attcatgaag raccctgtat c 21

<210> 97

<211> 21

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<221> CDS
<222> (1)..(21)

<400> 97
gat aca ggg tec tbc atg aat 21
Asp Thr Gly Ser Phe Met Asn

1 )

<210> 98

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 98
actcatgaag gacectgtat ¢ 21

<210> 99

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 99
taagcagcaa caatgtcgtg tgc 23

<210> 100

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 100



<212> DNA <213> Artificial Sequence 20 <220> <223> Description of
Artificial Sequence: synthetic 1 6 JAN 2004 WD 01/09183 25 PCT/ EPO0O/ 07314
<400> 119 caaaaatttg taaaggaata <210> 120 <211> 16 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Seq.uence:
synthetic <400> 120 gaagagatcg tgaggg <210> 121 <211> 17 <2hP3ADiM <213>
Artificial wﬁg@lﬂﬁﬁge <220> <223> Description of Artificial Sequence:
synthetic <220> <223> y=c or t <400> 1281 gaagagatyg t ga§§HEPeOTE4 122
<211> 17 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial ‘xggesaeeaasgyrabfictbe <400> 122 aagagattgt gagggca <2210> 123
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> Destr | ption of
Artificial .3ggugnce: synthetic <400> 123

<211> 19

<212> DNA

«213> Artificial Sequente

<220>
<223> Description of Artificial Sequence: synthetic

<400> 101
agcagcaata atgtegtgt 19

<210> 102

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 102
ttcacttcag ttacccate 19

<210> 103

<211> 18

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 103
tcacttecart tacccatc 18

<210> 104

<211> 18

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 104
atgggtaact gaagtgaa 18

<210> 105

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>



~ ggtttctctt caggtcggg <210> 124 <211> 20 <212> DNA <213> Artifici al

Sequence 20 16 17 17 19 <220> <223> Description of Artificial Sequence:
synthetic 1 6 JAN 2004 WO 01/09183 <400> 124 Cggtttctct tcaggtcgga <210>
125 <211> 20 <212> DNA <213> Artificial Sequence 26 <220> <€§3>
Description of Artificial Sequence: synthetic <400> 125 ctcagc a[é“ﬂﬂ‘
aaacttct gcutrotfdsisd 26 <211> 24 <212> DNA_<213> Artificial Sequence <220>
<223> Description of Artificial Sequence?®synthetic PCT/ EGHERPHEIN4 20 20
<400> 126 gaaacaagct agttaccttt tatt 24 <210> 127 <211> 23 <212> DNA
<213> Artid{42er akc Sequence <220> <223> Description of Artificial sequence:
synt hetic <<4£‘1)(0):(’)>105127 aaacaaacta gttacctttt atc 23

atgggtaayt gaagtgaa 18

<210> 106

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<221> CDS
<222> (2)..(16)

<400> 106
t cac ttec aat tac cca tc 18
His Phe Asn Tyr Pro
1 5

<210> 107

<211> 18

«<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 107
atgggtaatt gaagtgaa 18

<210> 108

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 108
cttgaaggge ctgaacctga 20

<210> 109

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: synthetic

<220>
<223> y=c or t

<400> 109
tecttgaaggg yctgaacctyg 20




<210> 128
Description of Artificial Sequence: synthetic <400> 128 tcttactgct

<211> 21 <212> DNA <213> Artificial Sequence <220> <223>

CtCtgggctt C 21 <210> 129 <211> 22 <212> DNA <213> Artificial Sequence

<220>

<223> Description of Artificial Sequence; synthetic <400> 129

gaccaccaca aaacaaacat ac 22 1 6 JAN 2004 WO 01/09183 27 PCT/ quh 14
PR

<210> 130 wekldais®2 <212> DNA <213> Artificial Sequence <22
Description of Artificial Sequence: syntﬁ@tic <400> 130 ggggﬁg@ﬂgﬂ

aaacaaacat as <210> 131 <211> 20 <212> DNA <213> Artificial Sequence

<220>

Sequence <

<223> Description of Artificial Sequence: synthetic 22 <400> 131

cacacagtcazgagqﬂgaagt 20 <210> 132 <211> 21 <212> DNA <213> Artificial

132

2 20<223> Description of Artificial Sequence: synthetic <400>

<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 110
caggttcagyg cccttcaaga 20

<210> 111

<211 21

<212> DNA

<213> Artificial Sequence

<2205
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 111
tcaggttcag rccoccttcaag a 21

<210> 112

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 112
cttgaagggt ctgaacct 18

<210> 113

<211> 17

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artifieial Sequence: synthetic

<400> 113
ggttcagace cttcaag 17

<210> 114

<211> 17

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 114
tcagecagteca cattgea 17



cttcctccag attcatgaag a 21 <210> 133 <211> 21 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
133 cttcctccag attcatgaag g 21 <210> 134 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial S§dughicibi
synt heti c <400> 134 cacacagtca gcagagaagt 20 <210> 135 16 JAN 2001 wo
01/09183 2809Pdakss 21 <212> DNA <213> Arp4ficial Sequencepcsm@didonrsrel3™
Description of Artificial Sequence: synthetic PCT/EP00/07314 <400> 135
aaaaggat gc acacgacatt g 21 <210> 136 <211> 22 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
136 caaaaggad-gipacacgacat to 22 <210> 137 <211> 20 <212> DNA <213>
Artificial2Bequence <220> <223> Description of Artificial Sequence:
synt het i c <¥0BNA 37 g?aat gagtg gtctctttgg 20

<213> Artificial Sequence

<220>

<223> Description of Artificial Secruence: synthetic

<220>
<223> y=c or t

<400> 115
cagcagtyac attgcac 17

<210> 116

<211> 17

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 116
cagcagttac attgecac 17

<210> 117

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 117
casaaattag taaaggaata 20

<210> 118

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> w=a or t

<400> 118
acaaaaattw gtaaaggaat 20

<210> 119

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of artificial Sequence: synthetic



<210> 138 <211> 23 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <400> 138 gaattcagaa
atgttcactt cag 23 <210> 139 <211> 23 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: synthetic <jg€§@9ﬁa
gaattcagaa atgttcactt caa 23 <210> 140 <211> 23 <212> DNA
Artificial Hﬁ e 1 6 JAN 2004 WO 01/0%%83 29 PCT/ EPOQ 07314 <220> <223>
Descri ption g riificial Sequence: syntfidtic <400> 140 aPEHEHITH4
aatatacatg cac <210> 141 <211> 20 <212> DNA <213> Artificial Sequence
<220> <22%gg ription of Artificial Sequence: synthetic 23 <400> 141
180

cct ggt agat ag20 <210> 142 <211> 20 <212> DNA <213> Artificia
Sequence <220> E%scrlptlon of Artificial Sequence: synthetic

<210> 120

<211> 16

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 120
gaagagatcg tgagog 18

<210> 121

<211> 17

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: svnthetic

<220>
<223> y=c or t

<400> 121
gaagagatyg tgagggc 17

<210> 122

<211> 17

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<4Q0> 122
aagagattgt gagggca 17

<210> 123

<21l1> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 123
ggtttctctt caggtcggg 19

<210> 124

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic



<400> 142 cctggtagat cttgaagggt 20 <210> 143 '<211> 21 <212> DNA <?13>
Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <400> 143 gggcaacatc agaaagatgt g 21 <210> 144 <211> 23 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artﬂlé)m%‘
Sequence: synthetic <400> 144 aggataggat atattccttt act 23 <21 <211>
23 <212> wbA/efdB> Artificial Sequence 220> <223> Desc'if%’gé'l"ﬁ)ﬂ?ﬂ
Artificial Sequence: synthetic 1 6 JAN 2DDk WD 01109183 < >

aggat aggat atattccttt aca 30 PCT/1JP00/07314 <210> 146 <211> 19 <212> DNA
<213> Artiiéwsi edg Sequence <220> <223> Description of Artificial Sequence:
synt het i c cegtiBetctAfrab@g@eat cac acttacccc <210> 147 <211> 19 ?§212> DNA _
<213> Artificial Sequence <220> <223> Description of Artificfal Sequence:

synthetic <gi30> 125

<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 125
ctcagccaac aaacttctge 20

<210> 126

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 126 .
gaaacaagcet agttaccttt tatct 24

<210> 127

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
'«223> Description of Artificial Sequence: synthetic

<400> 127
aaacaagcta gttacctttt ate 23

<210> 128

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 128
tcttactget ctctgggctt ¢ 21

<210> 129

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence; synthetic

<400> 129
gaccaccaca aaacaaacat ac a2




Artificial Sequence <220>

synt hetic <400> 148 ctcctttgct gccctcacg 19 <210> 149
<223> Description of Artifici§lf fBn

<213> Artificial Sequence <220>

synt hetic <400> 149 gatctgtgaa ctcttgtttt ca <210> 150
<223> Depcription of ArtpdiEpohrses

<213> Arti Wogi/afissequence <220>

19 <400> 147 ctcctttgct gccctcacg 19 <210> 14
<223> Description of Artificial

<211> 19
<211> 22

<211> 19

<212> DNA <213>
Sequence;

<212> DNA
nce:
< > DNA
quence:

synt hetic 22 <400> 150 gactaaagag acataaatg 19 1 6 JAN 2004 WO 01/09183 31

PCT/ EPOQ/ 07314 <210> 151
<220>

or
<21l> 22
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 130
gaccaccaca aaacaaacat aa

<210>
<211>
<212>
<213>

131

20

DNA

Artificial Sequence

<220>
<223>

<400> 131
cacacagtca gcagagaagt

<210> 132

<211> 21

<212> DNA

<213> Arrificial Seguence

<220>
<223>

<400> 132
cttcctcoccayg attcatgaag a

<210>
<211>
<212>
<213>

133

21

DNA

Artificial Secquence

<220>

<223> Description of Artificial Sequence:

<400> 133
cttectccag attcatgaag g

<210>
<211>
<212>
<213>

134

20

DNA

Artificial Seguence

<220>
<323>

<400> 134
cacacagtca gcagagaagrt

<210> 135

<211> 19
<223> Description of Artificial
Cc <400=2ibHli3gact aaagas acataaatg <210> 152

Description of Artificial Sequence:

Description of Artificial Sequence:

Description of Artificial Sequence:

<212> DMA <213> Artificial
Sequence: synthetic <220>
<211> 19

synthetic

22

synthetic

20

synthetic

21

synthetic

21

synthetic

20

Sequence

<223> s=¢



<223> Descwoptonss of Artificial

0> <223> Desgcription of Artificial
155 catttapgd-gpNact tt agtc <210> 156

<212> DNA <213> Artificial Sequence <220>
Sequence:
<212> DNA <213> Artificial
Artificial

<223> Description of Artificial
synthetic 19 <400> 152 catttatgtc tctttagtc 19 <210> 153 <211>

Sequence <220> <223> Description of

Sequence: synthetic <220> <223> s=c or g <400> 1531dajAN B0t s

<220>

<223> Description of Artificial Sequence:

<400> 135
aaaaggatgce acacgacatt g

<210> 136

<211i> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 1356
caaaaggatg cacacgacat ta

<210> 137

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 137
ggaatgagtg gtctctttgg

<210> 138

<211> 23

<212> DNA

«213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 138
gaattcagaa atgttcactt cag

<210> 139

<211> 23

<212> DNA

«<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 139
gaattcagaa atgttcactt caa

<210> 140

<211> 23

<212> DNA

<213> Artificial Sequence

tctttagtc 19 <210> 154 <211> 19 <212> DNA <213> Artificial Sequence <220>
Sequence28 synt heti ¢ <400>pdfHdrathaaagac
acataaatg 19 <210> 155 <211> 19 <212> DNA <213> Artificial Sequence <22
Sequence: synthetic wo 01/09183 <400>
<211> 19 <212> DNA <213> Artificial
Sequence <2P0>art<P3a1 Begadncpti on of Artificial Sequence: synthetic <400>
156 atcattaaat gaaatgagt <210> 157

synthetic
21
synthetic
22
synthetic
20
synthetic
23
synthetic
23



<211> 19 <212> DNA <213> Artificial Sequence |<220> <223> Description of
Artificial Sequence: synthetic <220> <223> y=t or c¢ <400> 157 atcattaaay
gaaat gagt <210> 158 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <400> 158 agticiNtliBia
tttaatgat <210> 159 <211> 19 <212> DNA <213> Artificial Sequence <220>

<223> Descwoptasess of Artificial Sequenceagsynthetic <220_>},ﬂﬁ@@7i[94 a or

<400> 159 actcatttcr tttaatgat 16 JAN 2004 32 PCT/ EPOO/ O

<210> 160 <211> 19 <212> DNA <213> Artificial Sequence WD 01/09183 33
PCT/ EPOO/ @7&b4 <220> <223> Description of Artificial Sequence: synthetic
<400> 160 <aavdsaancignadtzdagiiclOd sequence: synthetic

<400>

140

actaggttta aatatacatg cac 23

<210>
<211>
<212>
<213>

<220>
<223>

<400>

141

20

DNA

Artificial Sequence

Description of Artificial Sequence: synthetic

141

cctggtagat ctrtgaaggge | 20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

142
20
DNA
Artificial Sequence

Description of Artificial Sequence: synthetic

142

cctggtagat cttgaagggt 20

<210>
<211>
<212>
<213>

<220>
<2235

<400>

143

21

DNA

Artificial Sequence

Description of Artificial Segquence: synthetic

143

gugcaacatc agaaagatgt g 21

<210>
«<211>
<212>
<213>

<220>
<223>

<400>

144

23

DNA

Artificial Sequence

Description of Artificial Sequence: synthetic

144

aggataggat atattccttt act 23

<210>
<211>
<21l2>

145
23
DNA

<213> Artificial Sequence

<220>
<223

Description of Artificial Sequence: synthetic

19 19 19



<210> 161 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial sequence: synthetic <400> 161 actcatttcg
tttaatgat 19 <210> 162 <211> 19 <212> DNA <213> Artifici al Fgg@ﬁg@ <220>
<223> Description of Artificial Sequence: synthetic <400> 162 gtc
gtgtgcatc 19 <210> 163 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Desc™MQio8te3of Artificial Sequence:3Gynthetic <220>pcr@BdnryHEC or t
<400> 163 caacaatgty gtgtgcatc 19 <210> 164 <211> 19 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt heti c «4®9>14664 gatgcacacg acattgttg 19 <210> 165 <211> 19 <212> DNA
<213> Arti PPEFaF9eSctabiReEtY 26a JAN | OU WD 01/ 09183 34 PCT/ EPOQ £7314 <220>

<210> 146

<211> 1%

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 146
tgggceatcac acttaccce 19

<210> 147

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 147
ctccttiget goecteacy 19

<210> 148

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 148
ctcetttyct geocctcaca 19

<210> 149

<211> 22

<212> DNA

<213> Artificial Sedquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 149
gatctgtgaa ctcttgtttt ca 22

<210> 150

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 1590
gactaaagag acataaatg 19




<223> Description of Artificial Sequence: synthetic <220> <223> r=g or a
<400> 165 gatgcacacr acattgttg <210> 166 <211> 19 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic 19 <400> 166 caacaatgtt gtgtgcatc 19 <210> 167 <21 ?iﬁaumﬂb
DNA <213> Artificial Sequence <220> <223> Description of Arti'f 1
Sequence: womihEEI ¢ <400> 167 gatgcacac&tacattgttg 19 <211Q?r/ﬂl@§m s£11> 19
<212> DNA <213> Artificial Sequence <220> <223> Description o ,&rtifici al
Sequence: synthetic <400> 168 ggcttgaaga tgtaagaat <210> 169 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: <aynptiset i ¢ <220> <223> r=a or g <400> 169 ggcttgaagr tgtaagaat
19 19 <219§§;7D@m1 6 JAN 2004

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> s8=g or ¢

<400> 151
gactaaagas acataaatg 15

<210> 152

<211> 19

<212> DNA

<213> artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 152
catttatgte tctttagte 19

<210> 153

<211> 19

<212> DNA

<213> Arcificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> s=c or g

<400> 153
catttatgts tectttagte 19

<210> 154

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 154
gactaaagac acatasaty i9

<210> 155

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic



WO 01/09183 35 PCTI EPOQ/ 07314 <211> 19 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: synthetic <400> 170
attcttacat cttcaagcc <210> 171 <211> 19 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: syntqigkﬁgﬁﬁéo>
<223> y=t or c 19 <400> 171 attcttacay cttcaagcc 19 <210> 172
<212> DNA ¥20389183 t i fi ci al Sequence <22032 <223> Descri ptpOnesdoMiificia
sequence: synthetic <400> 172 ggcttgaagg tgtaagaat 19 <210> 173 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: <4 betic <400> 173 attcttacac cttcaagcc <210> 174 <211> 19
<212> DNACZP859tAr §9tFFadtal Sequence <220> <223> Description @f Artificial
Sequence: synthetic <400> 174

<210> 156

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 156
atcattaaat gaaatgagt 19

<210> 157

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or c

<400> 157
atcattaaay gaaatgagt 19

<210> 158

<21l1> 19

<212> DNA

<213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: synthetic

<400> 158
actcatttca tttaatgat 15

<210> 159

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=a or g

<400> 159
agtcattter tttaatgat 19

<210> 160

<211> 19

<212> DNA

<213> Artificial Sequence



gaacattgcc tatggagac 19 19 <2/0> 175 1 6 JAN 2004 WO 01/09183 36 <211> 19
<212> DNA <213> Artificial sequence <220> <223> Description of Artificial
Sequence: synthetic <220> <223> y=c or t PCT/EPOQ 07314 <400> 175
gaacattgcy tatggagac 19 <210> 176 <211> 19 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
176 gtctccwpagogsnat gttc 19 <210> 177 <#1> 19 <212> DNecwieddem7autifici al
Sequence <220> <223> Description of Artificial Sequence: synthetic <220>
<223> r=g or a <400> 177 gtctccatar gcaatgttc 19 <210> 178 <211> 19 <212>
DNA <213> Agdsl fici al Sequence <220> <223> Description of Artificial
Sequence: <893 hedcrtptid (b2 ArfBfgaar acigetei atgepagac 19 <210> 179 <211> 19

<400> 160
atcattaaac gaaatgagt 18

<210> 161

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 161
actcatticg tttaatgat 19

<210> 162

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 162
caacaatgtc gtgtgcate 19

<210> 163

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=Cc or t

<400> 163
caacaatgty gtgtgcatc 19

<210> 164

<211> 19

<212> DNA

<213> Artificial Sequence

<220>»
<223> Description of Artificial Seguence: synthetic

<400> 164
gatgcacacy acattgttg 18

<210> 16%

<211> 19

<212> DNA

<213> Artificial Sequence



<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 179 gtctccataa gcaatgttc 19 1 6 JAN 2004 WO
01/09183 37 <210> 1B0 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic PCT/ EPOO/{PE3AN 766400>
180 aacttactta tatctttga 19 <210> 181 <211> 19 <212> DNA <213> Artificial
Sequence ®QEOH09183223> Description of ArB#ficial Sequence:pcvidobeisis <220>
<223> r=a or g <400> 181 aacttacttr tatctttga 19 <210> 182 <211> 19 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: <=gnt heti ¢ <400> 182 tcaaagatat aagtaagtt 19 <210> 183 <211> 19
<212> DNA2224 Desoipt foncefahrSe6uaiCoqsad> syrdadze Descri ption of Artificial
Sequence:q%gt hetic <220> <223> y=t or c <400> 183

<223> r=g or a

<400> 165
gatgcacacr acattgttg is

<210> 166

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 166
caacaatgtt gtgtgcatc 19

<210> 167

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 187
gatgcacaca acattgttg 13

<210> 168

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 168
ggcttgaaga tgtaagaat 19

<210> 169

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223>» r=a oxr g

<400> 169
ggcttgaagr tgtaagaat 18

<2i0> 170



t caaagat ay aagtaagtt <210> 184 <211> 19 <212> DNA <213> Artifici al
Sequence 19 <220> <223> Description of Artificial Sequence: synthetic wo
01/09183 <400> 184 aacttacttg tatctttga <210> 185 <211> 19 <2L§3ANAGMN
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic 19 <400> 185 tcaaagatac aagtaagtt 19 <210> 186 <211> 19 <212>
DNA <213> RGP al Sequence <220> <2ZB> Descri ption of périkpdoieesial
Sequence: synthetic <400> 186 agaaat agta taatcaaca 19 <210> 187 <211> 19
<212> DNA«xd13m Artificial Sequence <220> <223> Description of Artificial
Sequence: <zpatdmat i ¢ <220> <223> w=a or t <400> 187 agaaat agtw t aat caaca 19
<210> 18B<21d214rxifii@iak2é@renbNA <213> Artificial Sequence <220> <223>
Descripti gﬁogf Artificial sequence: synthetic

<223> Description of Artificial Sequence: synthetic

<400> 170
attcttacat cttcaagec 19

<210> 171

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or c

<400> 171
attcttacay cttcaagce 19

<210> 172

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 172
ggcttgaagg tgtaagaat 19

<210> 173

<211> 19

<212> DNA

<213> Arrificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 173
attecttacac cttcaagec 19

<210> 174

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: synthetic

<400> 174
gaacattgcee tatggagac 19

<210> 175




<400> 188 tgttgattat actatttct 19 <210> 189 211> 19 <212> DNA <213>
Artificial Sequence 16 JAN 2004 38 PCT/EPOQ 07314 <220> <223> Description
of Artificial Sequence: synthetic 16 JAN WD 01/09183 39 <220> <223> w=t or
a PCT/ EP00/ 07314 <400> 189 tgttgattaw actatttct 19 <210> 190 fHuJAN 1B
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: wyrilosss ¢ <400> 190 agaaat agttag aat caaca 19 <21perifoborsiell> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: gyfithetic <400> 191 tgttgattaa actatttct 19 <210> 192 <211> 19
<212> DNAszl3mArtificial Sequence <220> <223> Description of Artificial
Sequence: <syad hefieceiad Mizuak@d t agggagggt ttaaggcca 19 <210> 193 <211> 19

<212> DNA
<220>

<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 175
gaacattgcy tatggagac 19

<210> 176

<211i> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 176
gtectccatag gecaatgtte 19

<210> 177

<21l1> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 177
gtctcoatar gcaatgttc 19

<210> 178

<211> 1%

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 178
gaacattgct tatggagac 18

<210> 179

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 179
gtctccataa gcaatgtte 19




<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <220> <223> y=t or c <400> 193 tagggagggy ttaaggcca 19 <210> 194
<211> 19 <212> DNA <213> Artificial Sequence 1 6 JAN 2004 WO 835/ 03% 40
<220> <223> Description of Artificial Sequence: synthetic <40

tggccttaaa ccctceccta <210> 195 <211> 19 <212> DNA <213> Artifici al
Sequence <W9@YMIED23> Description of Ar@7ficial Sequence:PayErveBic <220>
<223> r=a or g <400> 195 tggccttaar ccctcccta <210> 196 <211> 19 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic PCT/EPOQ 07314 19 19 <400> 196 tagggagggc ttaaggcca 19
<210> 19731??11]39 19 <212> DNA <213> Artificial Sequence <220>

<212> DNa
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 180
aacttactta tatctttga 19

<210> 181

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=a or g

<400> 181
aacttacttr tatctttga 19

<210> 182

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 182
tcaaagatat aagtaagtt 13

<210> 183

<211> 19

<212> DNA

«<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or ¢

<400> 183
tcaaagatay aagtaagtt 19

<210> 184

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic



<223> Description of Artificial Sequence: syntlhetic <400> 197 tggccttaag
ccctceccta 19 <210> 198 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <400> 198 gaaaggtgag
at aaagcaa 19 <210> 199 <211> 19 <212> DNA <213> Artificial SF99§ﬂ9®l16
JAN 2004 WO 01/09183 41 PCT/ EPOO/ 07314 <220> <223> Description o
ArtificialwSeremsice: synthetic <220> <BEB> r=g or a <400cTHE9onwBaaaggt gar
at aaagcaa <210> 200 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic 19 <400> 200 ttgctttatc
tcacctttc<ddd><@k0> 201 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Desesdtpb¢wsn whctttrafi ci al Sequence: synthetic <220> <2P83> y=c or t
<400> 201

<210> 185

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 185
tcaaagatac aagtaagtt 19

<210> 1Bé6

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 186
agaaatagta taatcaaca 19

<210> 187

<211> 19

<212> DNA

<213> Artifiecial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> w=a or t

<400> 187
agaaatagtw taatcaaca 19

<210> 188

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 188
tgttgattat actatttct 19

<210> 189

<211> 19

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence: synthetic




ttgctttaty tcacctttc 19 <210> 202

Sequence <220> <223> Description
202 gaaaggt gaa at aaagcaa 19 <210>
Sequence <220> <223> Description
203 ttgectttatt tcacctttc 19 <210>
PCT/ EPOO/ O WEIWOUS3 1> 19

Description of Artificial
agat ggacc <210> 205 <211> 19

<223> Descrefifion of Artificial

203

Sequence:

Sequence:

Artificial pggugice

tgttgattaw actatttct

<210> 130

<211> 19

<212> DNA

<213> Artificial Seguence

<220>

<223> Description of Artificial Sequence:

<400> 190
agaaatagtt taatcaaca

<210> 131

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 191
tgttgattaa actatttct

<210> 192

<211> 19

<212> DNA

<213> Artificial Seguence

<220>

<223> Description of Artificial Sequence:

<400> 192
tagggagggt ttaaggcca

<210> 193

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Segquence:

<220>
<223> y=t or c

<400> 193
tagygagggy ttaaggcca

<210> 194

<211> 19

<212> DNA

<213> Artificial Sequence

<211> 19
of Artificial
<211> 19
of Artificial
204 1 6. JAN 1464 wo O1l/ 39183 42
<212> DNA <213> H tificial
synt heti ¢ <400> 204 catttacccc
<212> DNA <213> Artificial
synt hetic <220>
19 <400> 20%*Ca¥it 8t écy agatggacc 19 <210> 206

212> DNA <213> Artifici al
Sequence: synthetic <400>
<212> DNA <2134 fiAN 10k al
Sequence: synthetic <400>

SequeREWERPDGI4 <223>

Sequence <220>
<223> y=c or t

<211> 19 <212> DNA <213>

19

synthetic
19

synthetic
19

synthetic
19

synthetic
19



<220> <223> Description of Artificial Sequence: synthetic <400> 206
ggtccatctg gggtaaatg 19 <210> 207 <211> 19 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synth tii&flﬁlg
<223> r=g or a <400> 207 ggtccatctr gggtaaatg 19 <210> 208 <21 12>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: ¥WAMAMSIc <400> 208 catttaccct 4Yyat ggacc 19 1 6POTEPRBANI4\\O

01/ 09183 43 PCT/ EPOQO 07314 <210> 209 <211> 19 <212> DNA <213> Artificial
sequence <220> <223> Description of Artificial Sequence: synthetic <400>
209 ggt ccargi®a 9ggt aaat g <210> 210 <211> 19 <212> DNA <213> Artifici al
Sequence <3%93 eé???ﬁ*%e%rﬁrﬁtﬁléhaloﬁewwéle:m;hetsequence synt heti ¢ <400>
210 gaggcgggsoigat cacgag <210> 211 <211> 19

tggcettaaa cccteccta 19

<210> 195

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=a or g

<400> 195
tggecttaar cccteccta 19

<210> 196

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 196
tagggaggge ttaaggcca 19

<210> 197

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<4Q0> 197
tggeccttaag cccteecta 1%

«<210> 198

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 198
gaaaggtgag ataaagcaa - 15

<210> 19%

<211> 19

<212> DNA

<213> Artificial Segquence



<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <220> <223> r=g or a <400> 211 gaggcgggcr gatcacgag
<210> 212 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <400> 212 ctcgt gat\c&JANmm
gccecgectc <210> 213 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Descwopiqsesy of Artificial Sequencesy synthetic 19 1$ch%pbSornsed0>
<223> y=c or t 1 6 JAN 200 WD 01/09183 44 PCTI EPOO 07314 <400> 213
ctcgtgatcy gcccgectc <210> 214 <211> 19 <212> DNA <213> Artifici al
Sequence <2z#Q> <223> Description of Artificial Sequence: synthetic <400>
214 gaggegrygCresgaiptasgag rx2iflRi Al Bequerde: >skhetic

<220>
<223> r=g or a

<400> 199
gaaaggtgar ataaagcaa 19

<210> 200

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 200
ttgctttate tcaccttte 19

<210> 201

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 201
ttgctttaty tcaccttte 19

<210> 202

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 202
gaaaggtgaa ataaagcaa 19

<210> 203

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 203
ttgctttatr tcaccttte 19

<210> 204




<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic 19 19 <400> 215 ctcgtgatct gcccgecctc 19 <210> 216
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> Descripti &<ﬁ
Artificial Sequence: synthetic <400> 216 ggagaatggt gtgaacccg IDBdBNg b217
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> Description of

Artificialmgﬁﬂ e: synthetic <220> <223> y=t or c¢ <4002 aat ggy
gt gaacccg <§%@§ 218 <211> 19 <212> <213> Artificrgﬁ%éggﬁggce <220>
<223> Description of Artificial Sequence: synthetic 1 6 JAN 2004 WO
01/ 09183 4%lPGREPEPO0/ 07314 <400> 218 cgggttcaca ccattctcc <210> 219 <211>
19 <212> ’ﬂ%cﬂlt g%c#i‘gﬁcaél Sequence <220> <223> Description of
Artificial Sequence: synths=

<220>

<223> Description of Artificial Sequence: synthetic

«<400> 204
catttaccec agatggacc 19

<210> 205

<211l> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 205
catttacccy agacggacc 19

<210> 206

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 206
ggtccatctg gggtaaatyg 19

<210> 207

<211> 19

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Seguence: synthetic

<220>
<223> r=g or a

<400> 207
ggtccatetr gggtaaatg 19

<210> 208

<211> 19

<212> DNA

<213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: synthetic

<400> 208
catttaccct agatggacc 19




<220> <223> r=a or g <400> 219 <cgggttcacr ccattctcc <210> 220 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthe=. <400> 220 ggagaat ggc gtgaacccg <210> 221 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description off GAIAN Hlici al
Sequence: synthe- <400> 221 «cgggttcacg ccattctcc <210> 222 <211> 19
<212> DNA wdbdwds tificial Sequence <220z3 <223> Descri ptpEmpsbroAidi ficial
Sequence: synthet <400> 222 atatggaagg aaattacaa <210> 223 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthet 16 JAN 2004 WD 01/09183 46 PCT/ EPOQ 07314 <220> <223>
r=g or a <400>2023 atatggaagr aaattacaa 19 <210> 224

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 209
ggtccatcta gggtaaatg 19

<210> 210

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 210
gaggcgggcg gatcacgag 19

<210> 211

<211> 19

«<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 211
gaggcegggcer gatcacgag 1%

<210> 212

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 212
ctegtgatcc geoocgoete 19

<210> 213

<2il> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t




<211> 19

Artificial Sequence: synthetic
<211> 19 <212> DNA <213> Artificial
Artificial Sequence: synthetic

cttccatat 19 <210> 226 <211> 19
<223> DescWOs{o983 of Artificial
aaattacaa 19 <210> 227 <211> 19
<223> Description of Artificial
cttccat at <#90<21D> 228 <211> 19
JAN 10 WO ¢33 183 947 I >

Sequence:

<210> 214

<211> 19

<212> DNA

<213> Artrificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 214
gaggcgggea gatcacgag

<210> 215

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223>

<400> 215
ctogtgatct geccegecte

<210> 216

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223»> Description of Artificial Sequence:

<400> 216
ggagaatggt gtgaacceg

<210> 217

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Seguence:

<220>
<223> y=t or ¢

<400> 217
ggagaatggy gtgaaceccg

<210> 21B

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<212> DNA <213> Artificial Sequence '<220>
<400> 224 ttgtaatttc
Sequence <220>
<220> <223> Y=Cc or t

<212> DNA <213> Artificial
synt hetic
<212> DNA <213> Artificial
synt hetic
<212> DNA <213> Artificial

Sequence#4

Description of Artificial Segquence:

<223> Descri ption of
cttccatat 19 <210> 225

Sa00- 2051 bOM T

Sequence <220>
<400ECT/EB0ATMY ggaaga
Sequence <220>
<400> 227 ttgtaatttt
Sequence 1 6
19

synthetic

19

synthetic

19

synthetic

19

synthetic

18

synthetic




<223> Description of Artificial Sequence: synthetic <400> 228 aacacgggca
ttgatctga <210> 229 <211> 19 <212> DNA <213> Artificial sequence <2205-
<223> Description of Artificial Sequence; synthetic <220> <223> r=a or ¢
19 <400> 229 aacacgggcr ttgatctga 19 <210> 230 <211> 19 <212%pDNN28R13>
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt heti c wdof®18d30 tcagatcaat gcccgtgtt 210> 231 <211%ckFpoerdry DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <220> <223> y=t or c¢ 19 <400> 231 tcagatcaay gcccgtgtt 19 <210>
232 <211> dfo><342> DNA <213> Artificial Sequence <220> <223> Description
of ArtificiagsSequencgiccsynt hetic <400> 232 aacacgggcg ttgatctga 19

PCT/ EPO4/ 07314

<210> 219

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthe:

<220>
<223> r=a or g

<400> 219
cgggttcacr ccattotee

<210> 220

<211> 19

<212> DNA

<213> Axrtificial Sequence

<220>
<223> Degcription of Artificial Sequence: synther-.

<400> 220
ggagaatggc gtgaacccg

<210> 221

<211> 19

<212> DNA

<213> Artificial Sedquence

<220>
<223> Description of Artificial Sequence: synther.

<400> 221
cgggttcacyg ccattetee

<210> 222

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthec:-

<400> 222
atatggaagg aaattacaa

<210> 223

<21l1> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthet:



<210> 233 1 6 JAN 2004 WO 01/09193 48 PCT/ EP00/ 07314 <211> 19 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synt heti c <400> 233 tcagatcaac gcccgtgtt <210> 234 <211> 19 <F5%§NQNR
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synt hetic <400> 234 tgtattaaay gcgaatccc <210> 235 <211> 19 <212> DNA
<213> ArtiwoQ8IRMelSequence <220> <223> Destfyi ption of ArtAcTiEP@b73Bequence:
synthetic <220> <223> y=t or c <400> 235 tgtattaaay gcgaatccc <210> 236
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> Description of

Artificial S%gaence: synt hetic <400> 236 gggattcgca tttaataca <210> 237
<2123 TRP%<213> Artificial Sequence <220> <223> Description of

<211> 19
Artificial Sgguenge: synthetic
atatggaagr aaattacaa
_ 19
<210> 224
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 224
ttgtaattte crtecatat
19

<210> 225

<211> 19

<212> DNA

<213> Artifiecial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 225
ttgtaattty cttecatat
19

<210> 226

<211> 19

<212> DNA

<213> Artifiecia}l Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 226
atatggaaga aaattacaa
19

<210> 227

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 227
ttgtaatttt cttccatat
19

<210> 228

<211> 19

<212> DNaA

<213> Artificial Sequence




<220> <223> r=a or g <400> 237 gggattcgcr tttaataca 19 19 19 19 19 1 6
<212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt hetic <400> 238 tgtattaaac gcgaatccc <210> 239 <211> 19 9 E2ARFWONA
Sequence,

JAN 1444 WO 01/09183 49 PCTI EPOO 07314 <210> 238 <211> 19

<213> Artificial Sequence <220> <223> Description of Artificial

synt heti c wd00091839 (gggattcgcg tttaatacaqx210> 240 <21peTiEPone?3il2> DNA
<213> Artificial Sequence <220> <223> Description of Artificial

synt heti c <400> 240 ttgaaagacg tgtctacat <210> 241 <211> 19

<213> Artifdzet:al Sequence <220> <223> Description of Artificia

synt heti ¢ <22D>Description of Artificial Sequence: synthetic

<400> 228
aacacgggea ttgatctga

<210> 229

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=a or g

<400> 229
aacacgggcr ttgatctga

<210> 230

<21l1> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 230
tcagatcaat gceocegtgtt

<210> 231

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:; synthetic

<220>
<223> y=t or c

<400> 231
tcagatcaay gececogtgtte

<210> 232

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 232
aacacgggeg ttgatetga

<210> 233

19

19

19

19

19

Sequence:
<212> DNA
Sequence:



<223> r=g or a <400> 241 ttgaaagacr tgtctacat <210> 242 <211> 19 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 242 atgtagacac gtctttcaa 19 19 19 19 19 1 6 JAN
2004 WO 01/09183 50 <210> 243 <211> 19 <212> DNA <213> Artifi gigalAN 2004
Sequence <220> <223> Description of Artificial Sequence: synthetic <220>
<223> Y=c v o10918300> 243 at gt agacay gtctttgma <210> 244 pcikboochds <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial '
Sequence: sypifieid ¢ <400> 244 ttgaaagaca tgtctacat <210> 245 <211> 19
<212> DNA <2218» #waificial Sequence <220> <223> Description of Artificial
Sequence: syrtTreditd fioi@DSedddce

<220>
<223> Description of Artifieial Sequence: synthetic

<400> 233
tcagatcaac gceogtgtt 19

<210> 234

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 234
tgtattaaat gegaatcecc 19

<210>
<211>
<212>
<213>

235

19

DNA

Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or ¢

<400> 235
tgtattaaay gcgaatcce 19

<210> 236

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seqguence: synthetic

<400> 236
gggattcgeca tttaataca 19

<210> 237

<21i> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=a or g

<400> 237
gggattcger tttaataca 19




atgtagacat gtctttcaa <210> 246 <211> 19 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: synthetic <400>
246 cgtgtctaca taagttgaa <210> 247 <211> 19 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: synqmay[\mmm

PCT/ EPOO/ 07314 19 19 19 19 <220> <223> w=a or t 1 6 JAN 2004 WD 01109193
51 PCT/ EPOROOV®IsE <400> 247 cgtgtctacw taagttgaa <210> 24&/EMdid149 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic 19 <400> 248 ttcaacttat gtagacacg 19 <210> 249 <211>
19 <212> DNA <213> Artificial Sequence <220> <223> Description of

Artificial <S@uédte: synthetic <220>
<21i> 19

<212> DNA
<213> Artificial Sequence

<220>
<223> Deseription of Artificial Sequence: synthetic

<400> 238
tgtattaaac gcgaatccec 19

<210> 239

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 239
gggattcgeg tttaataca 19

<210> 240

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 240
ttgaaagacg tgtctacat 19

<210> 241

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 241
ttgaaagacr tgtctacat 19

<210> 242

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 242
atgtagacac gtctttcaa 19



<223> w=t or a <400> 249 ttcaacttaw gtagacacg 19 <210> 250 <211> 19 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 250 cgtgtctact taagttgaa 19 <210> 251 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Aglidfici al
Sequence: synthetic <400> 251 ttcaacttaa gtagacacg <210> 252 <2161 JAM K04
<212> DNAweoiamssr tificial Sequence 19 <220> <223> Descppippsinrols
Artificial Sequence: synthetic 1 6 JAN 2064 WD 01109183 52 <400> 252
atgtccccaa tgattcagc <210> 253 <211> 19 <212> DR <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synthetic <220>
<223> r=a ap1@ PG/ EPOO 07314 19 <400> 253 atgtccccar tgattcagc 19 <210>
254 <2il> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223>» y=¢ or t

<400> 243
atgtagacay gtctttcaa 19

<210> 244

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 244
ttgaaagaca tgtctacat 19

<210> 245

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 245
atgtagacat gtctttcaa 19

<210> 2486

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 246 .
cgtgtctaca taagttgaa 19

<210> 247

<211> 19

<212> DNA

<213> Artifieial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> w=a or t



<211> 19 <212> MJL <213> Artificial Sequence <220> <223> Description cf
Artificial Sequence: synthetic <400> 254 gctgaatcat tggggacat 19 <210> 255
<211> 19 <212> MA <213> Artificial Sequence <220> <223> Description
Artificial Sequence: synthetic <220> <223> y=t C c¢ <400> 255 4@t iNalthay
tggggaca: is <210> 25 <211> 19 <212> Ds <213> Artificial Sequence <220>
<223> Descwo@ipuss of Artificial Sequence:ssynthetic <400>pQErooatald cccca;

t gat Ccagc 2r- <212> DNA <213> Artificial Sequence 1 b JAN 2004 WD 01/09183
PCT/ EPOQ/ 07314 53 c220> <223> Description of Artificial Sequence:

synt heti c <4680>2857 gctgaatcac tggggacat 79 <210> 258 <211> 19 <212> WM
<213> Arti feeedtatacBequeneea<220> <223> Description of Artificial Sequence:
synt heti c <400> 258 ccyccgcg agcactcat 19 <210> 259

<210> 248

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 248
ttcaacttat gtagacacg 19

<210> 249

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> w=t or a

<400> 249
ttcaacttaw gtagacacyg 18

<210> 250

<21il> 19

<212> DNA

213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 250
cgtgtctact taagttgaa 19

<210> 251

<211> 1%

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 251
ttcaacttaa gtagacacg 19

<210> 252

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic




<211> 19 <212> M <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic <220> <223> r or a <400> 259 cegggccggr
agcagt cat <210> 260 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic 19 <400> 28® JNg4Bit gc: ¢
ccggcccgg > 261 <211> 19 <212> DNA <213> Artifigl ence <220>
<223> Desc‘%(?gl?‘ﬁ% of Artificial Sequence: synthetic <220€>d1‘?éy2§§7§ﬁv:c cr t
<400> 26_ atgac: ety Cc; CICC ; <210> 262 | b JAN 2004 WO 01/09193 54 <211>
19 <212> DNA <213> Artificial Sequenc® <220> <223> Description of
Artificial Sequence: synthetic PCT/EPOQ 07314 <400> 262 ccgggccgga
agcagtcat 19 <210> 263 <211> 19 <212> DNA <213> Artificial Sequence <220>

<400> 252
atgtccccaa tgatteage 19

<210> 253

<211> i9

<212> DN

«213> artificial Sequence

<220>
<223> Description of Artificial Seguence: synthetic

<220>
<223> r=a or g

<400> 283
atgtceccar tgatteoage 19

<210> 254

<211> 19

<213> DNA

«213> Artificial Sequence

<220>
<223> Descciption of Artificial Sequence: synthezic

<400> 254
getgaatcat tggggacat 19

«210> 255

<211> 19

<212> DMA

<213> Artificial Sequence

<220>
<223> Description cf Artificial Secuence: synthetiz

<220>
<233> y=z er ¢

<&00> 2
T

gFotgaatcay tggggacast ) 13

8 o

<216> 2E€

<21l> 19

<212> XA

<zl3> Artificial Secuence

<220>
<223> Descriztion cf Artificial Seguence: synthesic

<400> 2E¢€

atgicooosg Ttgattcacgs i3

<¢il> 287

<gl> L

<2i2> DNR

<213> Arvificizl Sequence

wr 4n




<223> Description of Artificial Sequence: synthetic <400> 263 atgactgctt
ccggcccgg 19 <210> 264 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <400> 264 aaaata 5@;
ggaaatttg 19 <210> 265 <211> 19 <212> DNA <213> Artificial SedhgﬁE@ 20>
<223> Description of Artificial Sequence: synthetic <220> <223> y=c or t
<400> 265 ¥944P ity ggaaatttg 19 <210> 266 <211> 19 FETEPRRAM 13>
Artificial Sequence <220> <223> Description of Artificial Sequence:
synt heti c <400> 266 caaatttccg aagtatt83t 19 <210> 267 9 5JAN2004 WO
01/09183 55 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <220> <223> r=g or a
PCTI EPOQ 044334 <400> 267 caaatttccr aagtatttt 19 <210> 268 <211> 19

«223> Description of Artificial Sequence: syntherig

<400> 257
gctgaatcac tggggacat 19

<210> 2%8

<211> 19

<212> IRA

<213> Artificial Sequence

<220>
<223> Description of Ar:tificial Sequence: synthetic

<400> 258
CCSEECeCEy agcagrcat 13

<210> 259
<211> 19
<212> DMA
<213> Artificial Sequerce

<220>
<223> Description of Artificial Seguence: synthetic

<220>
<223> r=g or a

<400> 259
cogggcegyr agcagteat 19

<210> 260

«<211> 19

<212> INA

<213> Artificial Sequencs

<220>
<223> Description of Arsiificial Sequence: synthecis

<400> 26C
atgacigtsc CCEgCCogs 19

<2i0> 261

<211> 19

<212> DNA

<213> Artificia. Sequence

<220>
«223> Description of Artificial Secuence: syntheric

<220>
<223> v=Cc or t

<400> ZE€1
ATQACTCCTY CICGCooss -

<210> 262



<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 268 aaaatacttt ggaaatttg 19 <210> 269 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 269 caaatttcca aagtatttt 19 <210> 2701 §<Alb5p4l9
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: wybidveds ¢ <400> 270 gat acagggt ggttcatga 19 <2@repidersrell> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: syn hq I c <220> <223> y=t or ¢ <400> 271 gatacagggy tcttcatga 19
1 6 JAN ZodilkaaQIOQIBS 56 PCT/ EPOQ 07314 <210> 272 <211> 19 <212> DNA
<213> Arti figdalarSEQUENCeequird™> <223> Description of Artificial Sequence:

synt hetic <400> 272 tcatgaagaa ccctgtatc
<220>
<223> Description of Artificial Sequence: synthetic

<400> 262
ccgggocgga agcagtcat 19

<210> 263

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 2863
atgactgctt ccggeoecgg 19

<210> 254

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetie

<400> 264
aaaatacttc ggaaatttyg 19

<210> 265

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 265
agzaatactty ggaaatttyg 19

<210> 266

<211l> 195

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 266
caaatttccg aagtatttt i9

<210> 267




<210> 273 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <220> <223> r=a or <400> 273
t cat gaagar ccctgtatc <210> 274 <211> 19 <212> DNA <213> Artifici al
Sequence: Synthetic DNA <220> <221> CDS <222> (1).,(18) <400% 674 %ﬁg aca
ggg ctc ttc atg a Asp Thr Gy Leu Phe Met 1 5 <210> 275 <211>1 dAN 2>
DNA <213> wotorf9183 al Sequence <220> <2235 Descri ption of p¥kpoblofiia!
Sequence: synthetic <400> 275 tcatgaagag ccctgtatc <210> 276 <211> 19
<212> DNA <313>, Artificial Sequence <220> <223> Description of Artificial
Sequence: syi.hgd ¢ <400> 276 19 19 19 19 1 6 JAN 2004 WO 01/09183 57
PCT/ EPOQ 04313 gigenagat@qhd@gggagce

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 267
caaatttcer aagtatttt 19

<210> 268

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 268
aaaatacttt ggaaatttg 19

<210> 269

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthatic

<400> 269
caaatttcca aagtatttt 19

<210> 270

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 270
gatacagggt tcttcatga 19

<210> 271

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or c

<400> 271
gatacagggy tcttcatga 19




19 <210> 277 <211> 19 <212> DNA <213> Artifi'cial Sequence <220> <223>
Description of Artificial Sequence: synthetic <220> <223> r=g or a <400>
277 gtgcacgatr ttggggagc 19 <210> 278 <211> 19 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synt gegg\m 0>
278 gctccccaac atcgtgcac 19 <210> 279 <211> 19 <212> DNA <213> Artitici al
Sequence ¥APDH9183223> Description of Artgbicial Sequencepceyipbidbisc <220>
<223> y=c or t <400> 279 gctccccaay atcgtgcac 19 <210> 280 <211> 19 <212>
DNA <213> <Augs tv£i al Sequence <220> <223> Description of Artificial
Sequence: @%m heti c <400> 280 gtgcacgata ttggggagc <210> 281 <211> 19

<212> DNA<22238%%rtficial Sequence 19 <220> 1 6 JAN 2004
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 272
tcatgaagaa cecctgtatc 19

<210> 273

<211> 19

<212> DNA

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: swvnthetic

<2205
<223> r=a or g

<400> 273
tcatgaagar cectgtate 18

<210> 274

<211> 19

<212> DNA

<213> Artificial Sequence: Synthetic DNA

<220>
«221> CDS
<222> (1)..{18)

<400> 274

gat aca ggg ctec ttc atg a 15
Asp Thr Gly Leu Phe Met
1 5

<210> 275

<211> 19

<212> DNA

<213> Artificjial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 275
tcatgaagag ccetgtate 19

<210> 276

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Arcificial Sequence: synthetic

<400> 276



WO 01/09183 58 <223> Description of Artificial Sequence: synthetic <400>
281 gctccccaat atcgtgcac <210> 282 <211> 19 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: synthetic 19
<400> 282 cattaaatga aggactggg 19 <210> 283 <211> 19 <212> PFANAIR>
Artificial Sequence <220> <223> Description of Artificial Sequence;

synt heti ¢ wod@amsx223> r=a or g <400> 283 gycattaaat gr agoeci/emynaid0> 284
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial nce:.  synthetic <400> 284 cccagtcctt catttaatg <210> 285
<211> 19 <§%gé>lc%l5kit3al/g§a>g%rtifici al Sequence <220> <223> Desc¥i ption of
Artificial Sequence: synthetic <220> ¢223> y=t or c <400> 285 cccagtccty

catttaatg 1@1PCRIEPCaro7314 19 19
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 277
gtgcacgatr ttggggagce 19

<210> 278

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seqguence: synthetic

<400> 278
gctccccaac atcgtgcac 13

<210> 279

<21li> 19

<212> DNA

<213> artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

«220>
<223> y=¢c or t

<400> 279
getccccaay atcgtgeac 19

<210> 280

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: synthetic

<400> 280
gtgcacgata ttggggagce 19

<210> 281

<211> 19

<212> DNA

<213> Artificial Sequence

<220>



<210> 286 <211> 19 <212> DNA WD 01109183 <213> Artificial Sequence 16 JAN
104 59 PCTI EPOQ 07314 <220> <223> Description of Artificial Sequence:

synt heti c <400> 286 cattaaatgg aggactggg 19 <210> 287 <211> 19 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artifi ciSIJAﬁgﬁgence:

synt hetic <400> 287 cccagtcctc catttaatg 19 <210> 288 <211> > DNA
<213> Artiwooci/@isaSequence <220> <223> Desggri ption of Artpdrieros73fzequence:

synt heti c <400> 288 tcctctgaga atgtgcagt 19 <210> 289 <211> 19 <212> DNA

<213> ArtifdreiabhesBau8N06E, <2202, <223> Description of Artificial Sequence:
synthetic <220> <2235 F=a %rftlélcéﬂgogﬁe%ef EPEIgagr at gt gcagt 19 <210> 290

<211> 19 <BIP®>280NA <213> Artificial Sequence <220> <223> Description of
Artificial 9SEffifertteatagyataret i c 19

«210> 282

«<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Descriprion of Artificial Sequence: synthetic

<400> 282
cattaaatga aggactggg 19

<210=> 283

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=a or g

<400> 283
cattaaatgr aggactggyg 19

<210> 28B4

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 284
cccagrcctt catttaatg 19

<210> 285

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: svnthetic

<220>
<223> y=t or ¢

<400> 285
cccagtcety catttaatg 19

<210> 286
<211> 19
«212> DNA




<400> 290 actgcacatt ctcagagga 19 <210> 291
2004 WO 01/09183 60 PCT/ EPOQ 07314 <213> Artificia
Description of Artificial Sequence: synthetic <220>
291 actgcacaty ctcagagga 19 <210> 292
<223> Description of Artificial

Sequence <220>
synt hetic <210> 293 5®11> 19

at gt gcagt wepepersae:
Artificial

synthetic

<213> Artificial Sequence <220

synt hetic

<211> 19

£400>1293 st gg&&ﬁ%g;tcagagga <210> 294

<P00> 294 aaaattgctg tcactatct <210> 295

<223> Description of Artificial Sequence: synthetic

<400> 286
cattaaatgg aggactggg

<210> 287

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 287
cccagtectec catttaatg

<210> 288

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 288
tectctgaga atgtgeagt

<210> 289

<211> 19

<212> DNa

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<220>
<223> r=a or g

<400> 289
tectoctgagr atgtgcagt

<210> 290

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 290
actgcacatt ctcagagga

<210> 291
<211> 19
<212> DNA

synthetic

synthetic

synthetic

synthetic

211> 19 <212> DNA 16 JAN
Sequence <220> <223>
<223> y=t or c <400>

<400> 292 tCCgﬁSdQ%ZMI
<212> pBiNkpaodb3ia

Sequence <220> <223> Description of Artificial Sequence:

<211> 19 <212> DNA

<223> Description of Artificial Sequence:

<211> 19 <212> DNA

19

19

15

19

19



<213> Artificial Sequence <220> <223> DescriAtion of Artificial Sequence:
synthetic <220> <223> r=g or a <400> 295 aaaattgctr tcactatct 19 19 19 19
1 6 JAN 1444 WD 01/09183 61 <210> 296 <211> 19 <212> DNA <Zi_%> ﬁzfu@ici al
Sequence <220> <223> Description of Artificial Sequence: syn EA& 400>
296 agatagtgac agcaatttt <210> 297 <211> 19 <212> DNA <213> Artificial
Sequence WEXOM918%223> Description of Artifli ci al SequencePCHypioletltc <220>
<223> y=c or t <400> 297 agatagtgay agcaatttt <210> 298 <211> 19 <212>
DNA <213> 18+ farcifakiSegepRae: <220> <223> Description of Artificial
Sequence: %énthetic <400> 298 aaaattgcta tcactatct <210> 299 <211> 19

<

<212> DNA §§> Artificial Sequence <220>

DescCription of Artificial Sequence: synthetic

<220>
<223> y=t or c

<400> 291
actgcacaty ctcagagga 19

<210> 292

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 292
tectctgagg atgtgeagt 13

<210> 293

<21l1> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 293
actgcacatc ctcagagga 19

<210> 294

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 294
aaaattgetyg tcactatct 18

<210> 295

<211> 19

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 295
aaaattgctr tcactatcet 19




<223> Description of Artificial Sequence: synthetic <400> 299 agat agtgat
agcaatttt <210> 300 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <400> 300 gagcacaaca
gt ccagctg PCT/ EPOO/ 07314 19 19 19 19 19 1 6 JAN 1004 WO 01/03§Eﬁ%£@m5210>
301 <211> 19 <212> DNA <213> Artificial Sequence <220> <2 Ccription
of Artifigigbeepduence: synthetic <220> g<223> r=a or ¢ ?g%h;ﬁﬁ&# 7314
<400> 301 gagcacaacr gtccagctg 19 <210> 302 <211> 19 < > 213>
Artificial_ Sequence <220> <223> Description of Artificial Sequence:
synt het i ¢ 44005302 cagctggact gttgtgetc 19 <210> 303 <211> 19 <212> DNA
<213> ArtLihgi , Sequence <220> <223> Description of Artificial Sequence:

synt heti C<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 296
agatagtgac agcaatttt 15

<210> 297

<21i> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

«220>
<223> y=c or t

<400> 297
agatagtgay agcaatttt 19

<210> 298

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 298
aaaattgcta tcactatct 19

<210> 299

<21l1l> 1%

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 299
agatagtygat agcaatttt 19

<210> 300

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artifiecial Sequence: synthetic

<400> 300
gagcacaaca gtccagetg 19




<220> <223> y=t or c <400> 303 cagctggacy gttgtgctc 19 <210> 304 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic <400> 304 gagcacaacg gtccagctg 19 <210> 305 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Description df64ARL0Dci al
Sequence: synthetic <400> 305 WD 01109183 63 cagctggacc gttgtgctc <210> 306
<211> 19 <213> Artificial Seq ce <220> <223P>C1]ﬁ§q 1.0 | on of
Artifici al‘@éﬁ‘ﬁ’é@l@: synt heti c <400> 306 tgggcagacg gtggccctg @32{210> 307
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial <B@qudice: synthetic <220> <223> r=g or a <400> 307 tgggcagacr
gtggccctg 1¥:2200> 308 <211> 19 <212> DNA <213> Artificial Sequence <220>

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

«220>
<223> r=a or g

<400> 301
gagcacaacr gtocagetg 18

<210> 302

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 302
cagctggact gttgtgcte 18

<210> 303

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or c

<400> 303
cagctggacy gttgtgete 13

<210> 304

<211> 19

<212> DNA

<213> Artificial Sequence

«<220>
<223> Description of Artificial Sequence: synthetic

<400> 304
gagcacaacg gtccagetg 19

<210> 305

<211> 19

<21l2> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 305



<223> Description of Artificial Sequence: synthetic <400> 308 cagggccacc
gtctgccca 19 <210> 309 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <220> {ﬁéﬁgg!gc or t
<400> 309 cagggccacy gtctgccca <210> 310 <211> 19 <212> >
Artificial Sequence 19 <220> WO 01/09183 64 <223> Description of Artificia
Sequence: ] C <400> 310 tgggcagacargtggccctg <210> < > 19
<212> MR <‘§%§i>’5'ﬁﬁ i ficial Sequence <220>6g1<223> Descri pt%‘#@?@h ificial
Sequence: synthetic <400> 311 cagggccact gtctgccca <210> 312 <21-> 19
<212> DIVA 831F9a9g OFFI*EF Sequence <22C> <22:> Description afe Artificial
Sequence: synthetic <400> 312 ctcg:cctgg :agatct:g <210> 313 <21:> 19
<212> DNA s34330&rtificial Sequence

<211> 19

«<212> DNA
<213> Artificial Secnence

<220>
«<223> Description of Artificial Sequence: synthetic

<400> 306
tgggcagacg gtggcectg 19

<210> 307

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 307
tgggcagacr gtggcectg 19

<210> 308

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 308
cagggccace gtcetgccca 19

<210> 309

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
«<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 309
cagggccacy gtetgecca 19

<210> 310

<211> 19

<212> DNA

<213> Artificial Sequence

<220>



<220> <223> Description of Artificial Sequence: synthetic <22> <223> r=r
or a c40',> 313 ctc;zcct ' =agate::; <210> _. <21 > 19 <212> MA <21 >
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt hetic <400> .4 caaga_ctac caggacgag <2;C 31! <2--> -4 <§j§>
Artificial Sequence 15 JAN 2001 PCT/ EP00/ 07314 19 19 i9 -c <22-BJADI
01/ 09183 osoe2®®3 Description of Artificial Sequence: s\RGTHERM/E4220>
<223> y=c or t <400> 3:5 caagatctay caggacgag <2_0> 316 <2:_> 19 <212>F
<213> Artificial Sequence <220> <2234 Description of Artificial Sequence:
synthetic 16 JAN 2004 PCT/EPO0O/ 07314 19 <400> 316 ctcY_ccrga _agatcttg 19
<210> 3:7 <211> 19

<223> Description of Ar:ziiicial Sezuence: synthetic

<400> 310 .
tggecagaca ¢Togecctyg i8

<210> 311

<211> 19

<212> DNA

<213> ArtiZicial Sequence

«220>
.<223> Description of Artiiicial Sequence: synthetic

<400> 311 .
cagggecacs gtetgecca 19

<210> 312

<21.> 18

<212> DNA

<213> Artificial Sequence

<22L> .
<223> Dascription of Arzificial Sequence: gyntheric

<400> 312 "
cLegtoctey TAgALCTIP i

<210> 313

<212> 19

<212> DNA

<213> ArtiZicial Sequence

<220> -
<223> Description of Artificial Seguence: synthetic

<220>
<123> r=g cT a

<400> 333 .
CLCLIoCTEY TagatsiIy I8

<210>» 314

<21li» 1%

<21Z> DNA

<213> Artificial Segquence

<220> .
<223> descziption of Arzificial Seguence: synthetic

<400> 324
CascatCCAC CaGgacgag Le



<212> DNA <213> artificial Sequence - <220> cZ22s> Description of Artificial
Sequence: synthetic <400> 317 caagatctat caggacgag 19 <21C 318 <211> 19
<212>M <213> Artificial Sequence <22=> <22!> Description of Sequence:
synthetic <EO> :$ gacc_a_;c" agctagacc 9 <2:C _19 <2_1> 199 F2ANH0L <21.
Artificial ce <220> <221-> Description of Artifig nce:

synt het i cw§§%§39<225> = - a <400> 213 ;accca: =c; agct a&&i}& -%ﬂ%: 1> 32:
<2:-> -5 <2:2>:. a W 01109183 <213> Artificial Sequence 16 JAN 2004 66
PCT/ EPOO/ 07314 <220> <223> Descripticgs of Artificial Sequence: synthetic
<400> 320 ggtctagctc gcatgggtc 19 <210> 321 <211> 19 <212> DNA <213>
Artificial_ g;aqgeen_c__e <220> *_,<$23? Description of Artificial Sequence:

synt heti ¢ 25705 P58 pfrepficial Sequence: synthetic

<220>
<223> y=z or t

<400> 313
caagaccray caggacgag 19

«2i0> 31§

<2.1> 19

<212> DR

<213» Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetis

<400> 316
ctegiectge Tagactcttg 19

<2id> 317

<211> 19

<212> QA

<213» Artificial Sequence

<228> :
<223> Zescription of Artificial Sequence: synthetic

<400> 317
caagatctat caggacgag : . ) 19

<210> 318

<21Z> 19

«213> TXA

<212> Artificial Sequence

<2i0>
«223> Zesoription of 2rzificial Sequence: synthet:i:z

<48%> 18

gaccozigog agcragace s
<2.0> 3.9

<212> 19

<212> A

<213> Artificial Seguence

<220>

«223> Zescription of Artificial Sequence: synthet:-

<225>

<Z23>» =g Cr &

<400> 313

CACCTETIIY =RCTAgACC -

- p

<2o0» 320
«2.1» B
<21Z> T

V



<400> 321 ggtctagcty gcatgggtc 19 <210> 322 211> 19 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt heti ¢ <400> 322 gacccatgca agctagacc 19 <210> 323 <211> 19 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artifi i@'JM?@ﬂ ence:
synt hetic <400> 323 ggtctagctt gcatgggtc 19 <210> 324 <211>71 < > DNA
<213> Artiyplgdigoequence <220> <223> [ggscription of Artj ',Eliog]{m,ﬁgquence:
synt hetic <400> 324 actttgtcta atctcctgc 19 <210> 325 <211>'1 <212> DNA
WO 01/09183.<213> Artificial Sequence 16 JAN 2004 67 PCT/ EPOO/ 07314 <220>
<223> DestrTprrom 612 A°PETERet al Sequence: synthetic <220> <223> r=a or g
<400> 325.ggittgtctr atctcctgc 19 <210> 326 <211> 19 <212> DNA <213>
Artifici ak22SeqieefiGet foa20f artificial Sequence: synthetic

<400> 320
ggtctagcte gecatgggte ’ 19

<210> 321

<211> 19

<212> DNA

«<213> Artificial Sequence

<220>
<223> Description of Artificjial Sequence: synthetic

<220>
<223> y=c or t

<400> 321
ggtctagety gecatgggte 19

<210> 322

<211> 1%

<212> DNA

<213> Artificial Ssquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 322
gacccatgca agotagacce 1%

<210> 323

<211> 19

«212> DNA

<213> Arvificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 323
ggtctagctt gcatgggtc 13

<210> 324

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 324
actttgtcta atctcotge 13

«210> 325
<211> 19
<212> DNA




<223> Description of Artificial Sequence: synthetic <400> 326 gcaggagatt
agacaaagt 19 <210> 327 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: synthetic <220> <223> y=t or c
<400> 327 gcaggagaty agacaaagt 19 <210> 328 <211> 19 <212> %ﬁ@lﬁm
Artificial Sequence <220> <223> Description of Artificial Sequ :

synt heti c w0128 actttgtctg atctcctg87 19 <210> 329 <ZE¥apsforsrael2> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synt heti ¢ 00> . C tc agacaaagt 19 16JAN2004 wo 01/09183 68 <210>
330 <211‘§1<3‘1599“<‘%§%§9[%%9§%%3> Artificial Sequence <220> <223> Description
of Artifi«ee® Sequence: synthetic PCIT/EP0O0/ 07314 <400> 330 aatcattttc

t gt gccacx23Y Resp@Ipt38n of<rrificigl Seguemse DIMn=b2iB> Artificial Sequence

<220>
<223> r=a or g

<400> 325
actttgtctr atetcetge 19

<210> 326

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 326
gcaggagatt agacaaagt 15

<210> 327

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=t or ¢

<400> 327
gcaggagaty agacaaagt 13

<210> 328

<211> 19

<212> DNA

<213> Artificial Sedquence

<220=>
<223> Description of Artificial Sequence: synthetic

<400> 328
actttgteotg atctesotge 19

<210> 329

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 329
gecaggagatc agacaaagt 19



<220> <223> Description of Artificial Sequence: synthetic <220> <223> nrcC
or a <400> 331 aatcattttmtgtgccaca 19 <210> 332 <211> 19 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
synthetic <400> 332 tgtggcacag aaaatgatt <210> 333 <211> 19 <J1RJANMNY
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synt heti c woddp918x223> k=g or t 19 <400>6833 tgtggcacak apegtm@itndd <210>
334 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> Description
of Artifichgl, pgauence: synthetic <400> 334 WO 01/09183 aatcatttta
tgtgccaca«g4k0% 335 <211> 19 <212> DNA <213> Artificial Sequence 69 <220>
<223> Deseeiptten of Artificial Sequence: synthetic <400> 335 tgtggcacat
aaaat gat t <¢PBpQdre38p-ial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 330
aatcatttte tgtgccaca 19

<210> 331

<211> 19

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> m=c or a

<400> 331
aatcattttm tgtgccaca 1%

<210> 332

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 332
tgtggcacag aaaatgatt 13

<210> 333

<211> 1%

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> k=g or t

<400> 333
tgtggcacak aaaatgatt i3

<210> 334

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 334




<211> 19 <212> DNA <213> Artificial Sequence |<220> <223> Description of
Artificial Sequence: synthetic <400> 336 tctactggtg tttgtctta <210> 337
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> EESﬁrimgiﬁ of
Artificial Sequence: synthetic <220> <223> r=g or a <400> 337t Ebtr
tttgtctta <210> 338 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Descwiiings of Artificial Sequenceggsynthetic <400>pepEBpoolofigacaaac
accagtaga <210> 339 <211> 19 <212> DNA <213> Artificial Sequence <220>
<223> DescrL%%ion of Artificial Sequence: synthetic 19 19 19 19 <220> 1 6

JAN 2004 WD TIF0918%9767°2: 23> ¢ or _ <400> 339 =aagacaaay acddgta:a <2:0>
3;0 <G _> <212> DNA

<210> 335

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 335
tgtggcacat aaaatgatt 13

<210> 336

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Descriprtion of Artificial Sequence: synthetic

<400> 336
tctactggtg tttgtectta 19

<210> 337

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Secuence: synthetic

<220>
<223> r=g or a

<400> 337
totactggtr tttgtotta 19

<210> 338

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 338
taagacaaac accagtaga 19

<210> 339

<211> 19

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic

<220>




<2:3> Artificial Sequence <220> <<23> Description of Arzificial Sequence:
synthetic <.200> NO =ccac'ggta c_ra Sec' ence <220> <223> Description of
Artificial Sequence: synthetic <;0c> 341 =aagacaaa_ accagtav_ai62aN7f: 2
<2:1> 15 <2:2> '".'.:A <213> Artificial Sequence <223> Description of
Artificial_ Sequence: synthetic <.; ,,> 30 - _aa_'-_ _ _= PCQ‘?EPG?:&M’X <2:2>
Sequence Sad 23> Description of “Artificial Sequence: synthetic <C&>
<223> Y=Cc cr ==ay==-- - z====ggac <222> ~.. <:23> PCf/EP00/07314 19 19 :9
19 19.623 -L:6:-2JAN 2004 WO 01109183 71 PCT/ EPOQ/ 07314 <223> Descri ption of
Artificial sequence: synthetic <400> 344 gtccaaaatg gccaattaa 19 <210> 345
<211><4®> 212> DNA <213> Artificial Sequence <220>

Tzagacaaay &CCAJTAga 19

<i0> 3
<zll> %
<Z12» TNA

<2.3> nrrificial Sequence

<220>»

<zZ3> Descriztion of Artificial Seguence: synthetic

& TITgTeTIa 19

<Il3>» z»tificizl Seguence

< » Tescriztion of Artificial Seguence: synthetic

<=30> 32l
Taagacasal accagtaga by

<Zz20>» 5a2
<Zli>» 18
<Zl2> XA

<¢l3> ArtiZizial Secguence

<CZT>

<223> Descripzion cf Artificial Seguence: synthetic

<-s::> 3':2

TIEETIZSCC &TITTogec p

€2l 343
Ills =

<

-

< d>» Ih:

<ilis» zr=ifigisl Seguence

<ide>

<z23> Deszriztiaon of Artificial Seguence: syninetl_c
<izi>

<iz3> w=C or =

<2 0> 3a2

TteaTISEIY atTIIggac 18

gt et Lol



<223> Description of Artificial Sequence: synthetic <220> <223> r=g or a
<400> 345 gtccaaaatr gccaattaa 19 <210> 346 <211> 19 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

synt hetic <400> 346 ttaattggct attttggac 19 <210> 347 <211> 19 <212> DNA
<213> Artificial Sequence <220> <223> Description of ArtificihlbANdiHnce:
synt heti c wa09B47 gt ccaaaata gccaatta@! 19 <210> 348 <Fcimpbfor3r212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
synt het i GzsA0fesc34& iaatdet Aclietcibl acggatd. tongeld> 349 <211> 19 <212> DNA
<213> Artificial Sequence <220> 15 JAN 2 WD 01/09183 72 PCT/ EP04/ 07314
<223> Desé?ipeton of Artificial Sequence: synthetic <220> <223> n¥c or a
<400> 34§ 8FPP PPt cgggt g 19 19

<210> 345

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 345
gtccaaaatr gccaattaa 19

<210> 346

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 346
ttaategger attttggac 19

<210> 347

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: synthetic

<400> 347
gtccaaaata gccaattaa 19

<210> 348

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 348
aatttrctec ttacgggtg ‘ 19

<210> 349

<21l1> 19

<212> DNA

<213> Artificial Sequence

<220>




<210> 350 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: synthetic <400> 350 cacccgt aag
gagaaaatt 19 <210> 351 <211> 19 <212> DNA <213> Artificial Sp@GuaNgii<220>
<223> Description of Artificial Sequence; synthetic <220> <223> k=g or t
<400> 351 cacccgtaak gagaaaatt 19 <210> 352 <211> 19 <212> DNA <213>
Artifici alWeeH¥WdHce <220> <223> Descrigtffion of Artifici ACTSRPGUeMLEe:

synt hetic <400> 352 aattttctca ttacgggtg 19 <210> 353 <211> 19 <212> DNA
<213> Art ¥f2zei mbeSequence r<2202ial<@@Benddesemicpédion of Artificial Sequence:
synthetic <400> 353 cacccgtaat gagaaaatt 19 <210> 354 <211> 19 <212> DNA
1 6 JAN 2088”Vi0 01/Q9183 <213> Artificial Sequence 73 PCP/ EP00107314 <220>
<223> Descri ptl 6n>of Artificial Sequence: synthetic <400> 354

<400> 349
aattttctem ttacgggty ‘ 19

<210> 350

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 350
cacccgtaag gagasaatt 19

<210> 351

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> k=g or ¢

<400> 351
cacccgtaak gagaaaatt 19

<210> 352

<21l1l> 19

<212> DNA

«213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 352
aattttctca ttacgggtg 19

<210> 353

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 353
cacccgtaat gagaaaatt 19

<210> 354
<21l> 19
<212> DNA



ttctccttac gggtgttag <210> 355 <211> 19 <214> DNA <213>
Sequence <220> <223> Description of Artificial Sequence:
<223> y=c or t <400> 355 ttctccttay gggtgttag <210> 356

DNA <213> Artificial Sequence <220> <223> Description of
Sequence: synthetic <400> 356 ctaacacccg taaggagaa <210>

Artificial

synt hetic <220>
<211> 19 <212>
Ar t 1 16i JAND0L

357 <211> 19

<212> DNAVOYMINER, ¢ f | cj al Sequence <22@5 <223> Descri pPCOEPHFOTANL | fi Ci al
Sequence: synthetic <220> c¢223> r=g or a <400> 357 ctaacaccck taaggagaa
<210> 358<21%P BirifiBial<BdgandNA <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: synthetic 19 19 19 19
ttctecttalsogogrgttag 19 1 6 JAN 1004 WO 01/09183
22 %egcrlpgz.

on of Artificial Sequence: synthetic

<400> 354
ttctocttac gggtgttag

<210> 355

<21l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> y=c or t

<400> 355
ttctecttay gggtgttag

<210> 356

<21l1l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 356
ctaacacccy taaggagaa

<210> 357

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> r=g or a

<400> 357
ctaacaccck taaggagaa

<210> 358

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 358
ttctecettat gggtgttag

<400> 358

15

19

19

19

15



<210> 359 <211> 19 <212> DNA <213> Artifici ail Sequence 74 PCT/ EPOQ 07314
<220> <223> Description of Artificial Sequence: synthetic <400> 359
ctaacaccca taaggagaa <210> 360 <211> 19 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: synthétiANZEGO>
360 tgaatgttca gtggctccg <210> 361 <211> 19 <212> DNA <213> Artificial
Sequence 90‘5091%223> Description of Arth4icial Sequence:PCIEPONEBIC <220>
<223> mra or c <400> 361 tgaatgctcm gtggctccg <210> 362 <211> 19 <212>
DNA <213><7uti¥sisci al Sequence <220> <223> Description of Artificial
Sequence: <shnat¥eti ¢ <400> 362 cggagccact gaacattca <210> 363 <211> 19
<212> DNA:%;ﬂi‘Agt i.ficial Sequence <220> <223> Description of Artificial
Sequence: syntﬁefllc?l%fz%ﬁ?en%"z23> k=t or g 19

<220>

<223> Description of Artificial Sequence: synthetic

<400> 359
ctaacaccca taaggagaa 1%

<210> 360

«211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 360
tgaatgttca gtggetecyg 19

<210> 381

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> m=a or c

<400> 361
tgaatgttem gtggoteooyg 19

<210> 362

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: syrnithetic

<400> 362
cggagccact gaacattca 19

<210> 361

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> k=t or g

<400> 363



19 19 19 <400> 363 WO 01/09183 cggagccack gaacattca <210> 364 <211> 19
<212> DNA <213> Artificial Sequence 75 <220> '<223> Descri ption of
Artificial Sequence: synthetic <400> 364 tgaatgttcc gtggctccg <21l >)’c3£25
<211> 19 <212> DNA <213> Artificial Sequence <220> <223> Descri &J 04
Artificial Sequence: synthetic <400> 365 cggagccacg gaacattca <210> 366
<211> 19 wdb2enBNA <213> Artificial Segience <220> <223pcBepwporiiai on of
Artificial Sequence: synthetic <400> 366 cgggtggtgt cacaggaag <210> 367
<211> 19 c5gableactNALs2k3z Artificial Sequence <220> <223> Description of
Artificial Sequence: synthetic <220> <223> w=t or a <400> 367° cgggt ggt gw
cacaggaag(;lzc)%03'>64368 <211> 19 <212> DNA

<211> 19
<212> DNA
<213> Artificial Seguence

<220>
<223> Description of Artificial Segquence: synthetic

<400> 364
tgaargttee gtggcteog 15

<210> 365

<211> 19

<212> DNA

<213> Artifiecial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 365
cggagccacg gaacattca 19

<210> 366

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 366
cgggtggtgt cacaggaag 19

<210> 367

<21ll> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<220>
<223> w=t or a

<400> 367
CUgatgygtgw cacaggaag 1%

<210> 368

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetric

<400> 368




tion of Artificial
synthetic 16 JAN 2004 PCT/EP0O0O/ 07314 19 19 19 19 19 <400> 368 WD 01/09183

<213> Artificial Sequence <220> <223> Descri Sequence:

cttcctgtga caccacccg <210> 369
Sequence 76 <220>
<223> w=a or t <400> 369
<212> BO1IAIBI> Artificia

synt heti c <400> 370 cgggtggtga cacaggaag 19 <210> 371
Sequence <220>

Artificial
<211> 19 «ZtPegtBhlAasddeg Artifi cial
Artificial synt hetic <400> 371 cttcctgtgt caccacccg 19 <210> 372
<211> 6

<211> 19

Sequence
Sequence:

Sequence:

<ehoZ fKT

<211> 19
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Segquence:

<220>
<223> w=a or t

<400> 369
cttectgtgw caccaceccg

<210> 370

<21ll> 19

<212> DNA

<213> Arrificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 370
cgggtggtga cacaggaag

<210> 371

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 371
cttectgtgt caccacceg

<210> 372

<21l> 6

<212> PRT

«213> Artificial Sequence

<223> Description of Artificial Sequence:

<400> 372
Lys Leu Asn Asp Lys Ser
1 5

<210> 373

<21ll> 7

<212> PRT

<213> Artificial Sequence
<223>

Description of Artificial Sequence:

<212> DNA <213> Artif]
<223> Description of Artificial Sequence: §ﬂ%jN@QME
cttcctgtgw caccacccg 19 <210> 370

<211>

0> <223> DescPCPEP@NIYA

<223> Desgyiption of

synthetic

19

synthetiec

19

synthetic

19

synthetic

synthetic



<213> Artificial Sequence <223> Description off Artificial Sequence:
synthetic <400> 372 Lys Leu Asn Asp Lys Ser 1 5 <210> 373 <211> 7 <212>
PRT <213> Artificial Sequence <223> Description of Artificial Sequence:
synthetic 16 JAN 2004 WO 01/ 09183 77 PCT/ EPOQ 07314 <400> 37314 pANHBk G y
Ser Phe Met Asn 1 5 <210> 374 <211> 5 <212> PRT <213> Artificial
Sequence <#kemobwscription of Artificialy7Sequence: synt hepdfrppdfadts 374 H s
Phe Asn Tyr Pro 1 5 <210> 375 <211> 6 <212> PRT <213> Artificial
Sequence <223> Descrlptlon of Artificial Sequence: synthetic <400> 375 Asp
Thr Gy L§ s@rG@b 210> 376 <211> 20 <212> DNA <213> Artificia
Sequence <2§ §f§>%ﬁ§sdﬁlpilon of Artificial Sequence: synthetic <400>

376 aaactgaacg at aaaaggta 20

<210> 374

<2il> §

<212> PRT

<213> Artificial Sequence

<223> Description of Artificial Sequence: synthetic

<400> 374
His Phe Asn Tyr Pro
1 5

<210> 375

<211> 6

<212> PRT

<213> Artificial Sequence

<223> Description of Artificial Sequence: synthetic

<400> 375
Asp Thr Gly Leu Phe Met
1 5

<210> 376

<211> 20

<212> DNA

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic

<400> 376
asactgaacg ataaaaggta 20





