1 TRICYCLIC PARP INHIBITORS This invention relates to a series of conpounds
whi ch are derivatives of tricyclic lactamindoles and tricyclic |actam
benzi m dazol es and which inhibit poly (AQP- ribose) polymerase (PARP), and
nore particularly to their use in the treatnment of 5 cancer, in particular
breast cancer. Honol ogous reconbinati on (HR) has been shown to play an
inportant role in repair of danmage occurring at DNA replication forks in
manmal i an cells (2). Thus, celRICYdIIITPARP INHIBRTORSV r et arded grow h and
exhi bit higher levels of genetic instability. 10 It is believed that genetic
instability due to loss of HR repair in human cancers significantly

contri butes to t he devel opnent of cancer in these cells (1). Post
transcriptio nodi.f£icat i qn. o . Loy . - 1 L.).ation
n ' esponse s %ﬁ@duob R0k sBHE SLoRRSERL Iigh RE gt ARk g RAGL ™
regulatlono toss dmaln enang ge c stabilit

(ADP-ri bose) aﬁ'@P}/ Ha%%gea”@ﬁ&ﬁﬁc lqctany h’sn@wcﬁépiﬁawnae%éh BE% lé,&ﬁ%q; enzyme
famly and is an abundant nuclear protein in nmanmmalian cells. PARP-1

cat al yses t habéss) patymerasst (PARR), @ndmaort pagieulariFAR) theol yaeeinsthagreagmedd®f as 20
substrate. Upon DNA damage, PARP-1 binds rapidly to a DNA single-strand
break ( SSB) carer, ﬁapaa{lmglsbremcmttl on of negatively charged PAR chains to
itself (autom)dl fication) and other proteins [see (3,4) for reviews]. The
bi nding of PARP-1 to SSBs is believed to protect DNA | esions fromfurther
processing until PARP-1 is 2 dissociated fromthe break by the accumul at ed

negative charge resulting.fromP pol yner s Al t hough PARP-1 has
been i npl i cai'lgﬂloﬁ%oé‘%\rfé:f’ blwpégﬁ) ﬁ?%bgeéls%’é’w(nstﬂdﬁ?‘ya@ impottant role in répair

of damage occurring at DNA replication forks in mammalian cells (2). Thus, cells

deficient in HR show retarded growth and exhibit higher levels of genetic instability.
10 It is believed that genetic instability due to loss of HR repair in human cancers

significantly contributes to the development of cancer in these cells (1).

Post transcriptional modification of nuclear proteins by poly (ADP-ribosyl)ation in
response to DNA strand breaks plays an important role in DNA repair, regulation of

15  apoptosis, and maintenance of genomic stability.

Poly (ADP-ribose) polymerase (PARP-1) is the principal member of the PARP
enzyme family and is an abundant nuclear protein in mammalian cells. PARP-1
catalyses the formation of poly (ADP-ribose) (PAR) polymers using NAD' as
20  substrate. Upon DNA damage, PARP-1 binds rapidly to a DNA single-strand break
(SSB) and catalyses the addition of negatively charged PAR chains to itself
(automodification) and other proteins [see (3,4) for reviews]. The binding of PARP-1

to SSBs is believed to protect DNA lesions from further processing until PARP-1 is



5 nodul ati on of chromatin structure, DNA-replication, DNA repair and
transcription, PARP-1 knockout mice devejop normally (7). Cells isolated
fromthese mce exhibit a hyper reconbinati on phenotype and genetic
instability in the formof increased |evels of sister chromatic exchanges
(SCE) mcronuclei and tetraploidy (8, 10). Genetic instability may al so
occur in these PARP-1 knockout mce through tel onmere 10 shortening,

i ncreased frequency of chronosone fusion and aneuploid (11), although all

these resul t gissuidted fidin BR brefedy eRe hdtuaPIUEE heSutitve hafReRBsultik BOkOPARM Cce
(12). In the former mce knockout, PARP-1 null mutation rescued inpaired V

(D) J recon‘BE@ﬂ{ ﬁ?‘? SCID m ce (13) 15 These results support the view
suggest ed by Phdaht™’ afid co-workers that PARP-1 has a protective role

agai nst reconbination (5). It was proposed that binding of PARP-1 to ssDNA
breaks prevents the reconbi nati on machi nery fromrecogni sing and processing
DNA [ esions or, alternatively that the negative charges accunul at ed

fol | owi ng polAtthopgP-RARBdy Ihpsit besn ieplédateddjimcisteral quislepr rirgessses, DiNeh as

sequences. 20 Only the latter nodel is consistent with inhibition of PARP-1
itself anfl expdeksionofathroratito sirudire, DAatdplieation, DNARSHEr hnd itagkdtiptiog, SCE,
gene anplification and honol ogous reconbination (14-18). 3 Studies based

on treating mimm&dup%ﬂeb Td@ve?t ﬁor%ﬁy %). g;elfs%élgtee%fdnyﬁfésé 2P A |

knockout m ce i1ndicate that ppress RP- 1 act|V|ty I ncreases

cel | susceptlblllt ents.and  i.nh th rand. br eak

rej oi ni ng (32 WPeh ré/coil%mafém étf)“g{}@g aﬁﬁ grnply dnsgabil X Vit PR been
used in conmbination with traditional cancer treatnent regl nmes_ such as

r adi o- t her apyevghd ot 1sistest Hepmptic (exehangoh pCEhanicrgmuplet gnd tetraploidy (8, 10).

Genetic instability may also occur in these PARP-1 knockout mice through telomere
10  shortening, increased frequency of chromosome fusion and aneuploid (11), although
all these results could not be repeated in another set of PARP-1 knockout mice (12).
In the former mice knockout, PARP-1 null mutation rescued impaired V (D) J

recombination in SCID mice (13).

15  These results support the view suggested by Lindahl and co-workers that PARP-1 has
a protective role against recombination (5). It was proposed that binding of PARP-1
to ssDNA breaks prevents the recombination machinery from recognising and
processing DNA lesions or, alternatively that the negative charges accumulated
following poly (ADP-ribosyl)ation repel adjacent recombinogenic DNA sequences.

20  Only the latter model is consistent with inhibition of PARP-1 itself and expression of
a dominant negative mutant PARP-1, including SCE, gene amplification and

homologous recombination (14-18).



were used in conbination with nmethylating agents, topoisonerase poi sons and
ionising radiations they were found to enhance the effectiveness of these
forns of 10 treatnent. However, such tredtnments are non-sel ective and as
such cause damage and death to non-cancerous or "healthy' cells.
Furthernore, such treatnents are known to give rise to unpleasant side
effects. Therefore, it is highly desirable to provide a treatnment for cancer
that is both effective 15 and selective in the killing of cancer cells and

thich does nehy Sl RPeeip AleLan vt SERRDRE OV, el gE oY o

chenot herapy treatnents. rrsin

i n honol ogou econbination,. (HR), are hypersensitive to PARP jnhibitors
relative to j/ihi’cg?‘ﬁemé@l pgl_wa% thlaﬁtfé‘? syBRIEISiih §T T\BP 1l aivitysipercasest callne
present invention there is provided the use of a therapeutic anount of a

conpound of fesceptitality, to TAINArdamagingageatspinsdrinbibgsisiraral bigak agjoimpiga(l, 8, Bal t
thereof, in the manufacture of a nedicanent for the treatnent of a 4
di sease or caomdig pon that is caused by a genetic defect in a gene that
medi ates honol ogous reconbination. 51 O NF O10 Il N N 15
5
Inhibitors of PARP-1 activity have been used in combination with traditional cancer
treatment regimes such as radio-therapy and chemotherapy (21). When the inhibitors
were used in combination with methylating agents, topoisomerase poisons and
ionising radiations they were found to enhance the effectiveness of these forms of
10  treatment. However, such treatments are non-selective and as such cause damage and

death to non-cancerous or ‘healthy’ cells. Furthermore, such treatments are known to

give rise to unpleasant side effects.

Therefore, it is highly desirable to provide a treatment for cancer that is both effective
15 and selective in the killing of cancer cells and which does not need to be administered

in combination with radio-therapy or chemotherapy treatments.

Surprisingly it has been found that cells deficient in homologous recombination (HR)
are hypersensitive to PARP inhibitors relative to wild type cells.

20
Thus, according to a first aspect of the present invention there is provided the use of a
therapeutic amount of a compound of formula I, II or III, or a pharmaceutically

acceptable salt thereof, in the manufacture of a medicament for the treatment of a



5 ON NNIII The conpounds described herein can be prepared by synthetic
routes based on those 5 disclosed in W,00/42040 and WO 01/16136. It w |
be understood that where reference is naée in this specification to
conpounds of formulas I to Il the reference should be construed as
extending also to their pharmaceutically acceptable salts and to other

phar maceutical ly acceptable 10 bi oprecursors (prodrug formnms) where rel evant.
The term "prodrug” is used in the present specification to denote nodified
forms or derivatives of a pharnmacologically active conpound which

bi odegrade or are nodified in vivo so as to becone converted into said

active conpound after mnjstration, especial.ly aral. or intravenouys

B st r ap GRSt o npagar LB 6 CpRaE Ao h seis sefirin el fard s h
prodrugs 15 are conmonly chosen because of an enhanced solubility in agueous
medi a whi ch hamqlpgous GeiENBHIAR. f or nul ati on probl ems, and al so in some cases
to give arelatively slow or controlled release of the active agent. 6 As
referred to herein pharmaceutically acceptable salts include netal salts,
phosphates and quaternary am nes. The netal salts nay be fornmed with al kal
metal s such as |lithium sodiumor potassium 5 Preferably, fornula I

above, is admnistered in the formof Ja pharmaceutically acceptable
phosphate salt Ravirng-the fol |l ow ng fornula:

15



Formula | - phosphate 10 O FNH O HNI P OBl \O O N Thus, the present
invention relates to the therapeutic utilsity of the conpounds described
herein. 15 20 7 Diseases and conditions which are caused by a genetic
defect in a gene that nediates honol ogous reconbi nation include, but are
not limted to cancer, in particular breast cancer, 5 10 15 20 8 As
referred herein "cancer” or "tunour" includes, but is not limted to, cancer
of the 1lung, colon, pancreas, stonmach, ovary, cervix, breast, prostate
bone, brain or skin.

\ I11

The compounds described herein can be prepared by synthetic routes based on those

5  disclosed in WO 00/42040 and WO 01/16136.

It will be understood that where reference is made in this specification to compounds
of formulas I to III the reference should be construed as extending also to their
pharmaceutically acceptable salts and to other pharmaceutically acceptable
10  bioprecursors (prodrug forms) where relevant. The term “prodrug” is used in the
present specification to denote modified forms or derivatives of a pharmacologically
active compound which biodegrade or are modified in vivo so as to become converted
into said active compound after administration, especially oral or intravenous
administration, in the course of therapeutic treatment of a mammal. Such prodrugs
15 are commonly chosen because of an enhanced solubility in aqueous media which
helps to overcome formulation problems, and also in some cases to give a relatively

slow or controlled release of the active agent.



The use of PARP inhibitors is particularly suitable in the treatnent of
cancer which is 5 caused by a genetic dgfect in a gene wherein the said
gene nedi at es honol ogous reconbinations. Cancer cells of this type tend to
be HR defective. The specific sensitivity of HR defective tunours to PARP
inhibition means that normally dividing "healthy" cells in patients which
have adequate anobunts of HR will 10 be largely unaffected by the treatnent.
A further advantage of treatnent using PARP inhibitors is that the PARP

i nhi bi tors d#s refiatedrieddreiplmmackntioalsy arceptabls saltcinnhidaatatdnaltd) phegphatas ong

wi th conventional radiotherapy or chenotherapy treatnents thereby avoiding

the side ef fgatqaassagianige. The Mddl sahespycRnNRemed afigd afkali Mhetfk suEieas ment .
A defect in a gene that nedi ates honol ogous reconbi nati on may be due to a

mutation in; . or defective expression of, a gene encoding a
protein invgpgégﬁfﬁﬂﬁﬁgﬁﬁygkxgghrding to a further aspect of the present
invention there is provided the use of a therapeutic anount of a conpound
of formula I, Il or Ill, or a pharnmaceutically acceptable salt thereof, in
t he manufacture of a nedi canment for inducing apoptosis of cells defective
in a gend thatferabdy,afcemulR], gbovEans edmamstersdsin thebfeemf of a phamaeetically h t he
conpounds descri bed herein may be partially or totally deficient in HR
Preferably, dcbeptsitt bhosphetetsalt ahvirg dRffolowig formilz 5 10 15 20

Formula I — phosphate
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Thus, the present invention relates to the therapeutic utility of the compounds
described herein.
15

20



10 The conpounds descri bed herein may be used to treat an inherited form of
cancer wherein the patient to be treated has a fam lial predisposition to
t he cancer. However the said conpounds are particularly suitable for the
treatnment of gene-linked hereditary cancer, and nost particularly
gene-linked hereditary breast cancer. 5 In a preferred aspect, the PARP
inhibitor is useful in the treatnent of cancer cells defective in the
expression of a gene involved in HR Genes with s ested function in HR

i ncl ude XROAseaagsd ¢qmdng whigipmcapsed by srgaeyic évgst ingpgene thtamedimpno
RPA3, XPD, ERCCl, XPF, MVS19, RAD51, RAD51p, RAD51C, 10 RAD51D, DMCI, XRCCR,
XRCC3, BRCAIhonkRes rRl&lﬁﬂﬁnatRﬁDﬁdludRMi)B@re ndVRBdifed tblBﬁﬂcer,\/ﬁl\parBhMrl{iﬁﬁt RUBO,
ATM ATR CHK1, CHK2, FANCA, FANCB, FANCC, FANCDI, FANCD2, FANCE, FANCF,
FANCG FANCGancdfANCD1, FANCD2, FANCE, FANCF, FANCG RAD1, RAD9 [See (2, 3,
5, 22-28) for reviews]. 15 A gene involved in HR may be a tunour suppressor
gene. The invention thus provides for the treatnent of cancer cells
defective in the expression of a tunmour suppressor gene. Preferably, the
tumour suppressor gene is BRCAL or BRCA2. 20 Breast cancer is the nost
common t?pe of cancer anong wonen in the Western Wrld. Certain famlies
have a strong predi sposition for breast cancer, which is often ow ng to an
inherited mutation in one allele of either BRCAL or BRCA2. However, one
functional allele is nmaintained. Thus, individuals possessing the said
nmutati on develop normally and have no phenotypi c consequence fromthis

mut ati on. However, 11

10

15

20



in one cell, the functional allele mght be | ost, nmaking this cell cancerous
and at the sane tine deficient in HR TBis step is critical for the onset

of a tumour (1). Therefore, according to a still further aspect of the
invention there is provided the use 5 of a therapeutic anount of a conpound
of formula I, 11 or IIl, or a pharmaceutically acceptable salt threof, in

the manufacture of a nedicanent for the treatnment of cancer cells defective
i n BRCAI and/ or BRCA2 expressr on. The cancer cells to be treated may be
partial |y orAs taferred/herein ‘sheger” ph“BROAI iveludds) bBRGAR! dixpreddsi emcerifche
deficiencies can be identified using nmultiplex PCR techniques array

techni ques (128g, c3lhn, panciisNGohdg bV @evig, o prbGatebens Kirhihed skiper son.
Particularly useful techniques include real-tine quantitiative RT-PCR
Nort hern bl ot, imrunohistochem stry and Western Blot (31, 32). 15 20 12
Accordingly, the conpounds of the present invention are of particular

f h f f I d
modi canent 5 HORSSEPORE R vige e B Ry Bl g T B A RRR oL FPBel Ryifitm

cancer. 5 The conpounds described herein may be adm nistered in a

t her apeuti cafalsedeby @cgangic defsst iR gengivhesein\ihe saidygesgi medipies homobogoys
effectively targeting cancer cells. Suitable adm nistration routes include,
but are not decombieatidns, Canyeraklls bthisatlpotend (n be HRalefedtiner avenous,

i ntranuscul ar, intradermal, intranasal, or topical. 10 A therapeutically
effective anount of the conpounds described herein is typically one which
is sufficient to achieve the desired effect and may vary according to the

1 PR R SR BB O ARE FOATTSH e T

compound. It W appreci at e erent - concen ons

enpl oyed for proph is than for
TPl oy noemaﬁy >clllvzilc)l(mg “hea?thy” cells in patients which have adequate amounts of HR will

10 be largely unaffected by the treatment.

A further advantage of treatment using PARP inhibitors is that the PARP inhibitors do
not need to be administered as a combination therapy along with conventional
radiotherapy or chemotherapy treatments thereby avoiding the side effects associated

15  with these conventional forms of treatment.

A defect in a gene that mediates homologous recombination may be due to a mutation
in, the absence of, or defective expression of, a gene encoding a protein involved in
HR.

20
According to a further aspect of the present invention there is provided the use of a
therapeutic amount of a compound of formula I, II or III, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for inducing apoptosis of

cells defective in a gene that mediates HR.



treatnment of an active disease. 15 For administration to mammals, and
particularly humans, it is expected that g¢he daily dosage |evel of the
active agent will be fromO0.01 to 50 ng/kg in mce and 0.01 ng/n2 to 50
nmg/ n2 body surface area in humans. U tinmtely, however, the anount of

active ingredient adm nistered and the frequency of admnistration will be
at the 20 discretion of a physician. Advantageously, only very | ow doses of
PARP i nhi biting conpounds are needed to have a therapeutic effect in
treating cancer thereby reducing systemc build up of the conpounds and
thus mnimsing any associated toxic effects. 13 VWiile it may be possible

for the conpouitds cdBs chitdiRd e trehtthehd v aRNEdthsIRES Heddribae headinthigy beaw
conmpound , it is preferable to present the conpounds in a pharnaceuti cal

conposi tion. -€¢ q$ f, farmll 8t i F' nggﬁputica
conpositionsp%%nt1 §0g§%@$a F%eﬁﬁglu eg%ﬁgggkgﬁgg ﬁ%@?ﬁg?ﬁgagﬁgggf e
conpounds descri bed herein into association with a carrier which
constitutes one or nore accessory ingredients. Usually, the formulations
are prepared by uniformy and intimately bringing the conpound of formula I
into assotiation with a liquid carrier or with a finely divided 10 solid
carrier or with both and then, if necessary, shaping the product into
desired fornulations. Formulations suitable for oral adm nistration nay be
presented as discrete units such as capsules, cachets, tablets or |ozenges,
each containing a predeterm ned anount of 15 one of the conpounds describe
herein; as a powder or granules; or a suspension in an aqueous |iquid or
non- aqueous |liquid such as a syrup, an elixir, an enul sion or a

10

15

20



draught. Any one of the conpounds described herein may al so be presented as
a bolus, electuary or paste. 20 A tabletOmay be nmade by conpression or

noul ding, optionally with one or nore accessory ingredients. Conpressed
tabl ets nay be prepared by conpressing, in a suitable machine, any one of

t he conpounds described herein in a free-flowing form such as a powder or
granul es, optionally m xed with a binder, lubricant, inert diluent, 14
surface active or dispersing agent. Mul ded tablets nmay be made by noul di ng,
in a suitabllee peppounds dgserived theeeinfmayinbe ysrs @ftr@aieanpmﬁ@meécfommé@an@r
described herein wth any suitable carrier. 5 A syrup may be nmade by addi ng
any one of tWwheremnthepatiknt debe trefted hied &intiliblgpradisgsitantbriad ethcendewenser
solution of a sugar, for exanple sucrose, to which may be added any desired
accessory i ngeegi@lompahials 386 SFRREMaryN FLREBIE ok Sthe MB¥athfl WHegercliBi@Yyr i ngs,
an agent to retard crystallisation of the sugar or an agent to 1 ncrease the
solubility of a ot her ingredjent., such as. | yhydri.c_al cohol, for

exanpl e gl yc}éerr%ﬁ%rﬁﬁan(gfr’ 40 Bllots{oli’%rh?fg?r#hg%ntefﬁb"%gg?l 81%9¥%rgtbé?asg%c%ri. stration may
be presented as a suppository with a usual <carrier such as cocoa butter. 15
Fornul atins suitable for parenteral adm nistration conveniently conprise a
sterile aqueous preparation of any one of the conpounds describe herein

whi ch is preles podfyrred sspeonitibe WARP {rihéitolr opdsdfol it the treatihpaterft canker @dldi ti on
to the aforenentioned ingredients, fornulations, for exanple ointments, 20

creans and tfdedtivken thEBkprételo A a0fte HvolRidEn IC € GeREYwith 9 BRER A EnctibAT
exanple a diluent, buffer, flavouring agent, binder, surface active agent,

thi ckenor . | HOHRE A, AL 2ABRSCTYARPYS, WIFRHLL e AP CRREIRPA, O

ot her pharnmaceuti ca

RPA1, RPA2, RPA3, XPD, ERCC1, XPF, MMS19, RADS51, RADS1B, RAD5IC,
10 RADSID, DMCI1, XRCCR, XRCC3, BRCA1, BRCA2, RADS2, RAD54, RADSO0,
MREI11, NB51, WRN, BLM KU70, RU80, ATM, ATR CHK1, CHK2, FANCA,
FANCB, FANCC, FANCDI1, FANCD2, FANCE, FANCF, FANCG, FANCC,
FANCDI1, FANCD2, FANCE, FANCF, FANCG, RAD1, RAD9Y [See (2, 3, 5, 22-28)
for reviews].
15
A gene involved in HR may be a tumour suppressor gene. The invention thus
provides for the treatment of cancer cells defective in the expression of a tumour

suppressor gene. Preferably, the tumour suppressor gene is BRCA1 or BRCA2.

20  Breast cancer is the most common type of cancer among women in the Western
World. Certain families have a strong predisposition for breast cancer, which is often
owing to an inherited mutation in one allele of either BRCA1 or BRCA2. However,
one functional allele is maintained. Thus, individuals possessing the said mutation

develop normally and have no phenotypic consequence from this mutation. However,



excipient. 15 The conmpounds of this invention nmay al so be made up for

adm nistration in |iposomal fornul ation$l which can be prepared by nethods

wel | -known in the art. The nedi canent may take the form of a pharmaceuti cal

conposition conprising a 5 conpound of formula I, Il or Ill, or a

pharmaceutically acceptable salt thereof, as an active agent. The

phar maceuti cal conposition may further conprise at | east one other

ingredient providing a conpatibl e pharnmaceutically acceptable additive,

carrier dil u@mnecgHy rgr@rfueetlon@balé@l@ ipEletrhe laptd mﬁ&ylgb'élsp?t‘éls@ﬂ@@dw anduafi the dosage

form The carrier(s) nust be pharmaceutically acceptable in the sense of

bei ng conpat sanestimavil¢ficiérhen biRhEThis mgp edirgivhisfoothetdmeetfadrartuimatit @h. and not

deterious to the recipient thereof. 15 20 16 The possible formul ations

i nclude those suitable for oral, rectal, topical and parenteral (i ncluding

subcut aneous, intranuscul ar and intravenous) adm nistration or for

adm ni strati t |y r absorptive site .such as the nasal

passages. 5 Tt Beiafirie 8h I G RRREPP i {6 BLOE o PofEif pRe

conbination with other anti-cancer conpounds. The nedi canents are_useful in

met hods of t Pleatherpentina@puntripasnmpang ! toamlailsk or iiHg ot p@hewrasetisaldy

descri bed herein and their pharnmaceutically acceptable 10 salts. 15 20
acceptable salt threof, in the manufacture of a medicament for the treatment of cancer

cells defective in BRCA1 and/or BRCA2 expression.

The cancer cells to be treated may be partially or totally deficient in BRCAI1 or
10 BRCA2 expression. Such deficiencies can be identified using multiplex PCR
techniques array techniques (29, 30) or using other screens known to the skilled
person. Particularly useful techniques include real-time quantitiative RT-PCR,

Northern blot, immunohistochemistry and Western Blot (31, 32).

15

20



17 The present invention will now be described by way of exanple only with
reference to the acconpanying figures wierein: Figure 1 is a graph show ng

cell survival in the presence of PARP inhibitor of 5 forrmula Il in AA8
cell line, IsrISF cell Iine and CxR3 cell line; Figure 2 is a graph show ng
cell survival in the presence of PARP inhibitor of forrmula Il in V79 cel
line, VC8 cell line and VC8B2 cell line; 10 Figure 3 is a graph show ng cel
survival in the presence of PARP inhibitor of formula | in V79 cell line,
VC8 cel | | i ndcearnglyals comppundsnef; theppsend iavengion appaef RasdularsinEgsh orpRP
activity in VC8, V79, VC8#13 and VC8, VC8#1 3 and VC8+B2 cell lines in the

presence of tRARRertrifidbrange obfeledbd famagu temadurk,; aridi thameedbeansends pai usefid igr aphs
showi ng inhibition of cellular PARP activity in the presence of PARP

i nhi bi tor ofmémsdafarcaiaRd phlidnt shraefaRichiceed (upper graph) and intact
(1 owner graph) L1210 cells; 20 Figure 6 is a pair of bar charts show ng the

bl ood and tunmour pharmacoki netics and pharnmacodynam cs with fornul a
| - phosphate at 1 ng/kg (upper) and 10 ng/kg (lower) in mce bearing SW20
xenografts; 18 Figure 7 is_ a bar, chart show ng the ar macqki netj cs and
phar macodyna ec%on\’/ﬁquﬁg? gdesstiped F‘Frle“} Rayibee fge ‘9\/@ TaRSHBEA T $IEECUES qure 8
is a graph showing the tunour growth (nmedian relative tumour 5 volune) in
m ce beari nghoBVie20 R@Aurfr Afat 9ny oluiteblientpute dar reglectively Hargetngndaacdr| tellsn
conbi nation with tenozolomde (TMZ) and with TMZ

Suitable administration routes include, but are not limited to, any of the following:

oral, intravenous, intramuscular, intradermal, intranasal, or topical.

10 A therapeutically effective amount of the compounds described herein is typically one
which is sufficient to achieve the desired effect and may vary according to the nature
and severity of the disease condition, and the potency of the compound. It will be
appreciated that different concentrations may be employed for prophylaxis than for
treatment of an active disease.

15
For administration to mammals, and particularly humans, it is expected that the daily
dosage level of the active agent will be from 0.01 to 50 mg/kg in mice and 0.01
mg/m2 to 50 mg/m? body surface area in humans. Ultimately, however, the amount of
active ingredient administered and the frequency of administration will be at the

20  discretion of a physician.

Advantageously, only very low doses of PARP inhibiting compounds are needed to
have a therapeutic effect in treating cancer thereby reducing systemic build up of the

compounds and thus minimising any associated toxic effects.



al one; Figure 9 is a graph showing the tunour growmh (nedian relative tunour
10 vol une) of mce bearing SW20 xenografis following treatment with
formul a | -phosphate in conbination with tenozolom de (TMZ) and with fornula
| - phosphate and TMZ al one; Fig. 1 shows the percentage survival of AA8, IrS
| SF and CxR3 cell lines when 15 treated with various concentrations of the
conpound of fornmula Il1l. Formula Ill was found to be nost active agai nst
IrS I SF, which |acks XRCC3, having an LC50 (the concentration of the active
conponent t hWhilgitimay opgssible foe thegqomppuads deyeribad hepgig to be adipinésterpdalone

per centage survival of V79-Z, VC8 and VC8B2 cell lines when 20 treated with
vari ous concarnhe ahwdosmpdurtdhat sqmpforabtt tofprésentnthb aompbundsan mpharndckuticas
found to be nost effective against the VC8 cell l|ine, which | acks BRCA2,

having an Léafhomiode of 43 nMand an LC90 (concentration of active
conponent that kills 90% of the cells) was 1200 nM 19 Fig. 3 shows the
percentage survival of V79-Z, VC8 and VC8B2 cell |lines when treated with
vari ous concentrations of the conpound of fornmula I. Fornmula | was found to
be nost effective against the VC8 cell line, which | acks. BRCA2, having an
LC50 val de ofll 1rzethw€s pEdormtationy i Making; gp suchs RBxEnaspts ah comppifions Wilkr i ous
cell lines when treated with various concentrations of the conpound of
formul a 111 .genprallyringhdotherstgp of brimgimigvinteef thatwmponods desstibed Seten fnve each
respective cell line. The first bar of each set shows the background PARP
activity (naseddignpnédentcarse RARR a&istittitésy ohs diem@rwaa@eswganin%%dwmogenous

DNA breaks), the second bar is total stinulatable (by oligo) PA
Usually, the formulations are prepared by uniformly and intimately bringing the
compound of formula I into association with a liquid carrier or with a finely divided

10 solid carrier or with both and then, if necessary, shaping the product into desired

formulations.

Formulations suitable for oral administration may be presented as discrete units such
as capsules, cachets, tablets or lozenges, each containing a predetermined amount of
15  one of the compounds describe herein; as a powder or granules; or a suspension in an
aqueous liquid or non-aqueous liquid such as a syrup, an elixir, an emulsion or a
draught. Any one of the compounds described herein may also be presented as a

bolus, electuary or paste.

20 A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing, in a
suitable machine, any one of the compounds described herein in a free-flowing form

such as a powder or granules, optionally mixed with a binder, lubricant, inert diluent,



activity and the third and fourth bars show the PARP activity in the
presence of the conpound of formula Illj4Fig. 5 shows the effect of
Compounds Formula | and 111 on PARP activity. 15 Cells used to obtain the
results shown in Fig. 5 were either perneabilised with digitonin and then
assayed for total stinulatable (by oligo) PARP activity in the presence and
absence of PARP inhibitor of formula | and fornmula IIl or exposed to one of
said PARP inhibitors for 20 m nutes prior to perneabilisation and assayed
for 20 totaurfged astivatarblispersimPagant.i MauldedTiablets may baonagieftiyemenlding, m & he
PARP inhibitory activity of the conpounds of formula | and fornula Il when
the cells weugtaliemimalel b sesttupe 00ant on@dflthegpdviRrdddunipdudd d26critedreedimd but

t he conpound of fornula | was nore potent in intact cells, possibly because
it accunula1@§hgﬁ§ghﬁb§qhhﬁxyo a higher degree. Fig. 6 shows the plasma and
tumour concentrations of the conpound of fornmula I, and 5 its

phar macoki netic effect on nouse peripheral blood | ynphocytes (pbl pare) and
SW520 xenografts (tunour PARP), at various tines follow ng intraperitoneal
adm ni stration of the phosphate salt of conmpound of fornula I, The phosphate
salt of 3t heAcOmpomaY bsfmads hiiladding; ayr egselsthe rompsunds Aescyibed hegimin a | .
However, on admnistration to an ani mal (i ncluding human) pl asna

phosphat asescancasatatddy eqiéys hodyplat ef s auparofforf exampla shcrpfgrtoulvbich -mdyobphat e)
down to the parent conpound i.e. forrmula I. It is evident formfig. 6 that
thirty mnutgRle@fahfdesicd Ricelsony ittledintl OSuBH! focbssBROMRA&t(sPimalOinfBak Y

hi ghl evel s of the parent conpound were detected in both plasha and 15

tumour. The RRGRALS 3hagb rbARMyRahisHRs SARELYAd bl AFnl ) okel by 11

solubility of any other ingredient, such as a polyhydric alcohol, for example glycerol

10 or sorbitol.

Formulations for rectal administration may be presented as a suppository with a usual

carrier such as cocoa butter.

15  Formulations suitable for parenteral administration conveniently comprise a sterile
aqueous preparation of any one of the compounds describe herein which is preferably

isotonic with the blood for the recipient.

In addition to the aforementioned ingredients, formulations, for example ointments,
20  creams and the like, may include one or more accessory ingredients, for example a
diluent, buffer, flavouring agent, binder, surface active agent, thickener, lubricant
and/or a preservative (including an antioxidant) or other pharmaceutically inert

excipient.



plasma than in the tunour and at 24 hr after adm nistration significant

| evel s were detectable in the tunour but5none could be detected in the

pl asma. There was a profound and sustained inhibition of PARP activity in
both pbls and tunour: <50% control up to 24 hr. 20 After adm nistration of
formul a | -phosphate at 1 ng/kg |ower |evels of the conpound of fornula I
can be found in both the plasnma and tunour and consequently there was a

| ess pronounced effect on PARP activity. 21 Fig. 7 show the plasna and

t umour concehts QMRHEdLe! thisdnvaTes imay B0 Jegnadn up for pdmingsfgationdn liposomal

phar macoki neti c effect on SW20 xenografts (tunmour PARP act), at various

ti mes fol | owongulahomsawkich cambaprepaneil by statlads ovellbknavireinitbe ag/ kg of conpound
of formula Ill. This conpound al so distributes well to the tunmour and is
preferentially 5 retained with time and simlarly inhibits PARP activity in
the tunour. Fig. 8 shows that for 20 days from adm ni stration of

t enol ozom d 6 L - DI ;.ﬁs%ig/ |y
reduced in glngee&leggé\é\g/%t?@agﬁ%kr%% %Pﬁgﬁflﬁnﬁlﬁ@éﬁhﬁgglﬁ&em%ﬁ%@r&%ﬁ e egi ns to
i ncrease.. Wen a ¢ und .o ormula 11l (5 10. ng/ kg dail]y i

i st o o TP RBRCOALE Rkt OF ekl BRstReRHD pehebiable’sll Rieas as an
significantly for around 15 days, to an undetectable size, the tunmour size
remai ns undetctize agind for a further 50 days thereafter when it begins to
increase in size. Wien a |larger dose of formula Il (15 ng/kg daily x 5) is
adm nistered the tunmour size remains undetectable for a further 80 days
until the end of the experinment 15 when no tunour was detectable at autopsy
i.e. conpleteyd HRRHac & RIAESSHh 3itidR Bay Qus W izt A Ikt R 61%Ef‘intg9edié?ﬁt seen
in fig. 8 followng the admnistration of fornula |I-phosphate (at 0.1 ng/kg

and 1.0 ng/ kﬂ-z)vfdpngcap ggjrhf)’]a‘f’[‘ltblleoﬁlavr\%tacheutically acceptable additive, carrier diluent carrier or

10 excipient and may be presented in unit dosage form.

The carrier(s) must be pharmaceutically acceptable in the sense of being compatible

with the other ingredients of the formulation and not deterious to the recipient thereof.

15

20



tenol ozom de. 20 22 Table 1. Genotype and origin of cell lines used in this

study. Cell line Genotype Defect Oigin Reference Coments AA8 wt wt CHO
[41] Chinese hanster ovary «cell line 5 irsl1SF XRCC3- XRCC3', AA8 [41]
Radi ati on-sensitive deficient in HR cell line derived from AA8 which |acks

XRCC3 a conponent of HR pathway 10 CXR3 XRCC3- wt irslSF [41] + hXRCC3 i rs
1 SFtransfected with hXRCC3 gene 15 V79-Z w wt V79 [42] V/9 are hanster
lung fibroblasts 20 VC8 BRCA2- BRCA2 V79-Z [42] VCB are radiation deficient
in HR sensi t Theepageiblevfarivlagonsoincide thelse switablecfor gesf.ire¢tel topien! BREp@renteil VC8#13
BRCA2 wt VC8 [42] +hBRCA2 VC8 with

(including subcutaneous, intramuscular and intravenous) administration or for

administration to the lung or another absorptive site such as the nasal passages.

5  The compounds referred to herein may be administered in combination with other

anti-cancer compounds.

The medicaments are useful in methods of treating cancer in mammals by
administering the compounds described herein and their pharmaceutically acceptable

10 salts.

15

20



chronosone 13 containing hBRCA2 30 VC8+B2 BRCA2 wt VC8 [42] +hBRCA2 VC8
transfected with hBRCA2 35 Materials ablid Met hods Cytotoxicity of PARP
inhibitors to cells deficient in HR (XRCC3 or BRCA2) Cell culture The AAS8,
irslSF and CXR3 cell lines were provided by Larry Thonpson [41]. 23 The
VC-8, VC-8+B2, VC-8#13 were a gift from Mal gorzata Zdi enicka [42]. Al cell
lines in this study were grown in Dul becco's nodified Eagle's Medi um ( DVEM
with 10% Foetal bovi ne serum and penicillin (100 W) and steptonycin

sul phat e (100 pyeseny inyenBaewidhaey berdesenkeddiievay ebaxampie wglysvdtoapierence
Toxicity assay - clonogenic survival assay Exponentially growng cells in
6-wel | pl at es theeaceomppodeg figares aemimpound of fornula 111 at the
concentrations indicated in Fig 2 in 1% DVSO or 1% DVSO al one in medium for
24 hours. 10 The cells were harvested by trypsinisation, counted and seeded
at varying densities in 10 cmdishes in fresh mediumin the absence of drug

for colony f r[mt'on. L-.10 . rqthe. di S e fi jth. .

met hanol : acelt%igc aici d SIZf %ﬁ@?é@glﬁégel\}mspﬁl‘%?&eAﬂ%%:ernflésPg?%\%@o}ngfbltoﬁgroni es
. . 5

were counted and the sty val if %A LolPline 1srist ol Tneand (xR deldnes ce!!'s

Figure 2 is a graph showing cell survival in the presence of PARP inhibitor of

formula III in V79 cell line, VC8 cell line and VC8B2 cell line;

10  Figure3 is a graph showing cell survival in the presence of PARP inhibitor of

formula I in V79 cell line, VC8 cell line and VC8B2 cell line;

Figure 4 is a bar chart showing PARP activity in VC8, V79, VC8#13 and VCS8,
VC8#13 and VC8+B2 cell lines in the presence of PARP inhibitor of

15 formula III;

Figure 5 is a pair of graphs showing inhibition of cellular PARP activity in the
presence of PARP inhibitor of formula I and III in permeabilised
(upper graph) and intact (lower graph) L1210 cells;

20
Figure 6 is a pair of bar charts showing the blood and tumour pharmacokinetics

and pharmacodynamics with formula I-phosphate at 1 mg/kg (upper)

and 10 mg/kg (lower) in mice bearing SW620 xenografts;



cal cul ated. 20 PARP activity assay Exponentially growing cells were exposed
to 1% DMSO in culture nmedium (control) ®© a conmpound of formula | or Il in
1% DMSO at the concentrations indicated in Fig. 4 to cells perneabilised
with digitonin, or intact cells for 20 mnutes prior to washing and

di gi toni n-perneabilization. PARP activity was neasured by incorporation of a
24 [32P] | abell ed NAD+ substrate into TCA precipitateble polyners after
stinmulation by the addition of a blunt-ended oljgonucl eotide and conpared
wi th non- ol i YEHIET eot i i§&-bagchary| shewing: éhq phammprpkineticsy ppg Pharmagpgdhpanics
honogenates (1 in 40 in isotonic buffer) fromfornmula Ill-treated m ce was
measured in the sane waith fe2ARM HE in micepeanmgobWo26 xamapraftsyour honogenat es
fromforula | -phospate treated m ce was neasured by inmunol ogi cal detection
of polymer using the 10H anti body. Briefly, tunobur honogenates diluted to
up to 1: 10 LPe & SOt o 1 AL mn
o bl ot toq Tighfe 8501 8 £ |%@?hﬁﬁ’&“bgfé'ﬁﬂ?@ﬁ%‘e%ﬂ‘@‘?‘@?ria&“f?é p(ﬂl(}’l%{l%u@

pol ymer formati on was antified cherg ] hescence,. detectjon using a 10
i 7T as3000 v 1 1 un BRI, SfsriesBRE S BIL BERERRG Tl Bt SmE R
standard, follow ng incubation with 104 anti body to PAR and a secondary
anti-nouse antibody. fPrBuladdlin comppipaions witly serapzotemidy (T%radcsith dMAe
nmeasured protein content of the honbgenate. 15 It is of course to be

under stood that the inaem:i on is not intended to be restricted to the
details of the above enbodi nents which are described by way of exanple only.
REFERENCES: 20 [1] C. Lundin, K Erixon, C Arnaudeau, N Schultz, D.

Jenssen, M peyphoand T. h egwild fhereRbur Pr&wthl eheMaR NRIRNEIRMDUEN
j oi ni ng and iF:%rml ogous © i ifd uf Qr Phe f u
10 volume) of mice bearing SW620 xenografts following treatment with

formula I-phosphate in combination with temozolomide (TMZ) and

with formula I-phosphate and TMZ alone;

Fig. 1 shows the percentage survival of AAS8, IrS ISF and CxR3 cell lines when
15  treated with various concentrations of the compound of formula III. Formula III was
found to be most active against IrS ISF, which lacks XRCC3, having an LCsg (the

concentration of the active component that kills 50% of the cells) of 100 nM.

Fig. 2 shows the percentage survival of V79-Z, VC8 and VC8B2 cell lines when
20  treated with various concentrations of the compound of formula III. Formula III was
found to be most effective against the VC8 cell line, which lacks BRCAZ2, having an
LCso value of 43 nM and an LCy (concentration of active component that kills 90%

of the cells) was 1200 nM.



reconbi nation followng replication arrest in mammalian cells, Ml Cell Biol
22 (2002) 5869-5878. [2] A.R Venkitaranth Cancer susceptibility and the
functions of BRCAL and 25 BRCA2, Cell 108 (2002) 171-182. 25 [3] D.

D Anours, S. Desnoyers, |I. D Silva and GG Poirier Poly(ADP- ribosyl)ation
reactions in the regulation of nuclear functions, BiochemJ 342 (1999)
249-268. [4] Z Herceg and Z.Q Wang Functions of poI y( ADP-ri bose)

pol yrmer ase (PARP) DNA repair (%mc inte and cel |l death, Muitat
Res 477 (200§ é'ﬁho‘ﬂd [psqcemagi.swaw‘f of\WB-Zs3] V& SBE,Fel] dpeswden,

Kl ungl and Post-transl ational nodification of pon(ADP—rlbose) pol ymer ase

i nduced by Dkttt withdvabioesakencenFatgondsofBhochmposed of fortd®3) Eosuliill wad0 [ 6]
M S. Satoh and T. Lindahl Role of poly(ADP-ribose) formation in DNA repair,
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pol yner ase- 1: V\/nat have we |earned fromthe deficient nouse nodel ?, Mt at

Res 460 (20 tﬁgg?]n]\%g%%x;@dggl—énkd Stingl, C. Mrrison, M Jantsch M
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C.M Si nbul an- Rosent hal, B.R Haddad D.S. Rosenthal, Z. Waver, A

Col eman, R Luo, H M You Z.Q Wang, T. Ried and M E. Smul son

Chr omosoral  HBerr 8h9hsPARP pagtpily/ of variess cgBnbnes sthepi freatad i withi varigs

immortalized cells by reintroduction of poly(ADP-ribose) pol ynmerase cDNA,
concentrations of the compound of formula III. The graph of Fig. 3 is divided into

four result sets for each respective cell line. The first bar of each set shows the
background PARP activity (no oligo present, so PARP activity is dependent upon
10 endogenous DNA breaks), the second bar is total stimulatable (by oligo) PARP
activity and the third and fourth bars show the PARP activity in the presence of the

compound of formula III.

Fig. 5 shows the effect of Compounds Formula I and III on PARP activity.

15
Cells used to obtain the results shown in Fig. 5 were either permeabilised with
digitonin and then assayed for total stimulatable (by oligo) PARP activity in the
presence and absence of PARP inhibitor of formula I and formula III or exposed to
one of said PARP inhibitors for 20 minutes prior to permeabilisation and assayed for

20  total stimulatable PARP activity.

There was no difference in the PARP inhibitory activity of the compounds of formula

I and formula III when the cells were permeabilised prior to adding the inhibitor
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the compound of formula I increases the solubility of formula I. However, on

administration to an animal (including human) plasma phosphatases break the

10 phosphate salt of formula I (formula I-phosphate) down to the parent compound i.e.

formula I.

It is evident form fig. 6 that thirty minutes after administration of formula I-phosphate
at 10 mg/kg highlevels of the parent compound were detected in both plasma and
15 tumour. The concentration of formula 1 decreased with time more rapidly in the
plasma than in the tumour and at 24 hr after administration significant levels were
detectable in the tumour but none could be detected in the plasma. There was a
profound and sustained inhibition of PARP activity in both pbls and tumour: <50%
control up to 24 hr.
20
After administration of formula I-phosphate at 1 mg/kg lower levels of the compound
of formula I can be found in both the plasma and tumour and consequently there was

a less pronounced effect on PARP activity.
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Cel | 112 (20@3) 8 §hdWs that for 20 days from administration of temolozomide (68 mg/kg daily

x5) the tumour xenograft has progressively reduced in size. However, shortly after

this time the tumour size begins to increase. When a compound of formula III (5

10  mg/kg daily x 5) is administered in conjunction with temozolomide the tumour

shrinks significantly for around 15 days, to an undetectable size, the tumour size

remains undetectable for a further 50 days thereafter when it begins to increase in

size. When a larger dose of formula III (15 mg/kg daily x 5) is administered the

tumour size remains undetectable for a further 80 days until the end of the experiment

15 when no tumour was detectable at autopsy i.e. complete tumour regression.

Fig. 9 shows a similar pattern to that seen in fig. 8 following the administration of
formula I-phosphate (at 0.1 mg/kg and 1.0 mg/kg) in combination with
temolozomide.

20
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15
V79-Z wt wt V79 [42] V79 are hamster

lung fibroblasts

20 VC8 BRCA2- BRCA2’, V79-Z [42] VC8 are radiation
deficient in HR sensitive derivatives
of V79 which are
deficient in BRCA2
25 VC8#13 BRCAZY wt VC8 [42]
+hBRCA2 VC8 with
chromosome 13
containing ABRCA2
30 VC8+B2 BRCAZ wt VC8 [42]
+hBRCA?2 VC8 transfected

with hBRCA2

35  Materials and Methods

Cytotoxicity of PARP inhibitors to cells deficient in HR (XRCC3 or BRCA2)

Cell culture

The AAS, irs1SF and CXR3 cell lines were provided by Larry Thompson [41].
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pol ynmer ase- 1lineshi bhis study were BiostnoigiIdelbecev sl miadified Eagle’s Medium (DMEM) with

aza- 5[ H - phenant hri di n-6- ones as potent, aqueous-sol uble conpounds for the

treatment of 10%CchemlBovihdsetuesnd HeMeillith €m0 Wm(ﬁ@ﬂﬁ)steﬁ&)ﬂﬁfc&l%pha]t@ (1861
K.J. Dillon, GC. Smth and NM Mrtin A FlashPlate assay for the

A3 i er ce, PR SENECEPEh Bl Bpere SR PR xhocs promotes

honol ogy-di rected repair of DNA damage in manmalian cells, Genes Dev 13
(1999) 2633-2638. 15 [38] R D. Johnson, N Liu and M Jasi n Manmal i an XRCC2
pronotes the repair of DNA doubl e- strand br eaks by honol ogous

reconbi nat i ohoXifiBt ass@ 40neganOyurvizgiluss®9. [39] G M Shah, D. Poirier, S.
Desnoyers, S. Saint-Martin, J.C Hoflack, P. Rong, M ApSi non, J.B.

Ki rkl and andE@cﬁ.enﬂ?&llyrg'reWi@mblhém é-»iremlrpliwei were exbosedQo pied geAiddnd iob @smla

pol ynerase activity prevents the recovery of C3HLOT1/2 cells from oxidative

stress, Biocfij iR oG AR idddded h398) id1% DMSO or 1% DMSO alone in

medium for 24 hours.
10
The cells were harvested by trypsinisation, counted and seeded at varying densities in

10 cm dishes in fresh medium in the absence of drug for colony formation.

7-10 days later the dishes were fixed with methanol:acetic acid 3:1 and stained with

15  0.4% crystal violet.

Colonies were counted and the survival relative to 1%DMSO control treated cells

calculated.

20 PARP activity assay

Exponentially growing cells were exposed to 1% DMSO in culture medium (control)
or a compound of formula I or Il in 1% DMSO at the concentrations indicated in Fig.
4 to cells permeabilised with digitonin, or intact cells for 20 minutes prior to washing

and digitonin-permeabilization. PARP activity was measured by incorporation of a



[40] RJ. Giffin, S. Srinivasan, K Bowman, A H Calvert, N J. Curtin, DR
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Synt hesi s and bi ol ogi cal properties of quinazolinone inhibitors of the DNA
25 repair enzyne pol y(ADP-ri bose) pol ynerase (PARP), J Med Chem 41 (1998)
5247-5256. [41] S. Boulton, L.C. Penberton, J.K Porteous, N.J. Curtin, R J.
Giffin, B.T. &olding and B.W Durkacz Potentiation of tenbzol om de-induced
cytotoxicity arative study of the biological effects of poly(ADP- 30
1 bose) pol YR ESEIAN AP GHBSI®F o EAHe Brec PRARbBGR)y By ASEstBlatignby C. S
Giffin, P.J. Sinpson, CR WIson and J. Thacker Mammali an
reconbinatiGhea@ﬁﬁbmOQEBREP&REGZﬂ@Ddu%RﬁGBaﬁdGmﬁpﬁeﬁQﬁﬁﬁﬁh«ﬂ@bhaﬂaﬁﬁﬂe
segregation, Nat Cell Biol 2 (2000) 757-761. [43] R S. Tebbs, Y. Zhao, J.D.

Tucker, J. B.sgahaed €Elis. %ARPSIC%'Vlt%%‘%mMr HOARIpnatby fl kb th iBrohic bEGGH Ski

and L. H. Thorrpson Correction of ronmosonmal 1nstability and sen5|t|V|ty to
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Over kanp, R E. van Lange, J. Essers, A _van Duij Goedhart . W gers S.
Swani nat Ran,ang. iﬂm%rhoemﬂenat@s from dpmula Ephagpate d mpigg V@éslﬁ@%sgre Shx.
Sharan, R Kanaar and M Z. Zdzi eni cka Brca2 (XRCCll) deficiency results in
r adi or esi st ammbilogeatt teeitwnantl @lythehesingf thequeHc yntofodyp ddrtiefhe osour
deletions, Mol Cell Biol 22 (2002) 669-679. 30 CLAIMS 1. The use of a

therapeutic gyiphate dAue@PAPRE 19f006Gh Rdkéhid buffdr Werelihbuba®d With 350 pM

NAD for 6 min and blotted onto nitrocellulose membrane. The poly(ADP-ribose)
(PAR) polymer formation was quantified by chemiluminescence detection using a
10 Fuji LAS3000 UV Illuminator by reference to serial dilutions of a PAR standard,
following incubation with 10H antibody to PAR and a secondary anti-mouse
antibody. The results were standardised by reference to the measured protein content

of the homogenate.

15 Itis of course to be understood that the invention is not intended to be restricted to the

details of the above embodiments which are described by way of example only.
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The use according to claim 1, wherein the compound is the compound of Formula

The use according to claim 2, wherein the compound of Formula I is in the form

of a phosphate salt.
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gcatgcttct atgtagaaaa taatcaaatg 5341 ataat agﬁata cttataatga aacttcatta

aggt tt cat £ cagl Be HERaCCRTHIRE {QyapY onesaf ¢laims ) da 4 whersin thyagchistic datect iwdthet

aat caact aa caagcaat aa taaaatgaaa 5461 cttaaaat WO 20051012305

PCT/ GB2004b00&1¢f 3 getit eBcking e proéeif involiteddn hobblbgsesreeombinafiolPARP- 2 |
ctagaattca gcggccgectg aattctaggc ggcgcggcgg cgacggagca ccggcggegg 61
cagggcgaga gcattaaatg aaagcaaaag agttaataat ggcaacacgg ctccagaaga 121

ctcttecacy gccapyagdscbidust tgugﬁg%rﬁ%?ﬂﬁﬁ 390 320hERAPMR g?ﬂé’tic%éf&&tis inltfid

ggct ggagga aaagct aat a aggataggac agaagacaag caagat ggta tgccaggaag

expression of a gene encoding a protein involved in homologous recombination.

8. The use according to claim 7, wherein the gene that mediates homologous
recombination is selected from the group consisting of XRCC1, ADPRT (PARP-1),
ADPRTL2 (PARP(2), CTPS, RPA, RPA1, RPA2, RPA3, XPD, ERCC1, XPF, MMSI19,
RADS1, RADS1B, RADS1C, RADS1D, DMC1, XRCCR, XRCC3, BRCA1, BRCA2,
RADS52, RADS4, RAD50, MRE11, NB51,- WRN, BLM KU70, RU80, ATM, ATR
CHK1, CHK2, FANCA, FANCB, FANCC, FANCD1, FANCD2, FANCE, FANCF,
FANCG, FANCC, FANCDI1, FANCD2, FANCE, FANCF, FANCG, RAD1, RAD9 and

combinations thereof.

9. The use according to either of claim 7 or claim 8, wherein the gene that mediates

homologous recombination is a tumour suppressor gene.

10.  The use according to claim 9, wherein the tumour suppressor gene is BRCAI

and/or BRCA2.



241 gtcatgggcc agcaaaaggg tctctgaatc tgtgaaggcc ttgctgttaa agggcaaagc 301
t cct gt ggac ccagagt gt a cagccaaggt ggggaaggct catgtgtatt gtgaaggaaa 361
tgatgtctat gatgtcatgc taaatcagac caatctccag ttcaacaaca acaagtacta 421
tctgattcag ctattagaag atgatgccca gaggaacttc agtgtttgga tgagatgggg 481
ccgagttggg aaaat gggac agcacagcct ggtggghtgt taaggaaatc tcaacaaggc 541
caaggaaatc tttcagaaga aattccttga caaaacfaaa aacaattggg aagatcgaga 601
aaagtttgag aaggt gcct g gaaaat at gat at gct acag atggactatg ccaccaatac 661
t caggat gadl.gagghaasa af aatherapayide amovnic of aacompound caft talfaen B, a2a
acagct agat cttcgggtac aggagttaat aaagttgatc tgtaatgttc aggccatgga 781
agaaat gat ghatinggafiehilpacegptableahi theteAPinahg frnafasnitd glPmedigamgdfogindudifg
ggcacaaat ¢ aaggcaggtt accagtctct taagaagatt gaggattgta ttcgggctgg 901
ceageal 90a, fARCs AL BORRAR A Bné B3 ARALIG th Gohibhicat 92 961
gtac

ctttggact cctc cactaatccy gacacagaag gaactgygtcag aaaaaataca 1021
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1741 tttaaaggtt cagtttaatt tccttcagct gtggtgaatg ttgatcttaa ataaaccaga 1801
gatctgatct tcaagcaaga aaataagcag tgttgtactt gtgaattttg tgatatttta 1861

t gt aat aaaa actgtacagg tctaaaaaaa aaaaaaaaaa aaaaaaaaaa WO 20051012305

PCTI GB20041003183 5113 Sequence 3 - Human cDNA sequence of PARP-3 1

t gggact ggt cgcct gactc gccctgcccc agcetctgcttcaccccact ggtggccaaa

61t agccgat gt ct aat ecccc acacaagctc at ecceggectctgggattg ttgggaattc 121
tctcectaat tcacgcctga ggcteatgga gagttgetag acctgggact gccctgggag 181

gegcacacad2.ccadbe aggaftytregpeatig agraat of acconyioyind exft Barntuld 1cilt ggill, 8da
cat ggct cca aagccgaagc cctgggtaca. gact gagggc cct gagaaga agaagggccg 301

gcaggcaggphAHAeAIRaNY 8EpebId GAY thdr6SAGHE Gkd nSRUBRALE OF AARAAHRAE fordfhd
cgcagagaagy cgcat aat cc gcgtggat cc aacaf gt cca ctcagcagca aceccgggac 421

ccaggt gt at__gaggact aca ac cet . ace aggat.cgaga acaacaacaa 481
Caagtt ot o RRr et dnfer e AR A i R A o PR A Resd 0  acay 541
ct ggggccgt gt gggagagg tcggccagtc aaagat caac cacttcacaa ggctagaaga 601
t gcaaagaag gactttgaga agaaatttcg ggaaaagacc aagaacaact gggcagagcg 661
ggaccacttt gtgtctcacc cgggcaagth-cacactt atc gaagtacagg cagaggatga 721
ggcceaggaa gct gt ggt ga aggt@gagag aggcccagt g aggact gt ga. ct aagcgggt 781
gcagccct gec. t ccct ggacc cagccacfca gaagcet cat c, act aacat ctt cagcaagga

841. gitgttcaag aacaccatgg ccg gt g aagaagatgc ccctgggaaa 901
gct gagcaag caacagattg cacgg( gyaggcgct gg aggaggccet 961
gaaaggcccc acggat ggt g gccaag cctcacact tttacaccgt 1021
catcccgcac aacttcggcc aca aatteNeethagcttct gca
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13.  The use according to claim 12, wherein the cancer cells to be treated are partially

m

or totally deficient in BRCA1 and/or BRCAZ2 expression.



1081 ggccaagaag gacat gctgc tggtgctgge ggaeatcgag ct ggeccagg ccctgcaggc
1141agt ct cWERPOTEZIHgaaga cggt ggagga ggt gccacac cccct ggacRCHEBA0HA2IE3 1201
gcttetcaag tgccagctgc agctgctaga ctct gca ectgagtaca aggtgataca 1261
gacctactta gaacagactg gaagcaacca caggtgccctacacttcaac acatctggaa 1321

agt aaaccaa gaaggggagg aagacagattccaggeccact ccaaactgg gtaatcggaa 1381
gctgctgt gg catggcacca acat ggccgt ggtggccgce atcctcacta gtgggctccg 1441

cat catgcca ca ct&&t}g ggcct.:ttgg caagggcatc tactttgcct cagagaacag 1501
caagt cagct .| Cthy a gtgtggggcc caccatgteg gctacatgtt 1561
cctgggtgag gtggcgctgg gcagagagca ccat at caac acggacaacc ccagcttgaa 1621

gagcceacctcctggcttcg agagtgtcattg C cacace ccgac 1681
ccaggacact ga§ ag’at]gguf@ C@igzgg 8E%M%gcct gt 1741
gccctgeccca gagttcagca gctccacatt etcccagagc gaggactctca tctaccagga 1801
gagccagt gt cgcctgcgctacctgct gga ggtccacet ct gagtgcccg ccctgtcccc 1861

cggggtcctg caaggqt@acg&éﬂg&t:@ggggg@@g tctaaﬁ RhidccgOphadcahsdas 1921
tatcactcct tttttg gﬁﬁ \f a%t: ggatéé Addha 1981
caagat ccct gaact%é% ]ét ﬁé 5‘ F% et,[ [Ttgetca 2041

gtccctctcctcccag raaad

o 2101
ttttataggt tccac a@ %5 Eetapagit 3 “E‘%Eﬁatta 2161
tttcactcag cataatdl tcgeaca*%gtg%&aéa%g@a% gk tetea, g@é&ﬁﬁ@?@g@é felgtecet cct 2221

cctttaaaaa aaaaad{Heaagaaccencgiteatatis searaccaga tittatateg aadclang Pagddagdy

PCT/ GB2004/ 00318%1 doictiggilcelammpaatt atgatcittataapcoddif\gsatpaearaacettetgankyrase 1 1

cgaagat ggc ggcgt£aeigatGRigigofatPidpfia ARG sHAts GcbakabABERaRhgs 61

ageccgeccc aggg Ot B g SHAGEC TSI S a e A cEEH Qg@&%@%?é@ﬁ&ﬁ@&éﬂ&c c
541 tectcaagat tttgaagttg caaaatataa cacctiggag aaagtgggaa tggagggagg
601 ccaggaagct gtggtggteg agcttcagtg ttegegggac tccagggact gtectttect
661 gatatcctea cacttcctee tggatgatgg catggagact agaagacagt ttgctataaa
721 gaaaacctct gaagatgcaa gtgaatactt tgaaaattac attgaagaac tgaagaaaca
781 aggatttcta ctaagagaac atttcacacc tgaagcaacc caattagcat ctgaacaatt
841 gcaagcattg cttitggagg aagtcatgaa ttcaagcact ctgageccaag aggtgagega

. 901 titagtagag atgatitggg cagaggccct gggecacctg gaacacatge ttctcaagee
961 agtgaacagg attagcctca acgatgtgag caaggeagag gggatictee tictagtaaa
1021 ggcagcactg aaaaatggag aaacagcaga geaattgcaa aagatgatga cagagtttta
1081 cagactgata cctcacaaag gcacaatgee caaagaagtg aacctgggac tattggctaa
1141 gaaagcagac ctctgccage taataagaga catggttaat gtctgtgaaa ctaatttgtc
1201 caaacccaac ccaccatcce tggecaaata cegagctttg aggtgcaaaa ttgagcatgt
1261 tgaacagaat actgaagaat tictcagggt tagaaaagag gttttgcaga atcatcacag
1321 taagagccca gtggatgtct tgeagatatt tagagttgec agagtgaatg aaaccacaga
1381 gttittgage aaacttggta atgtgaggcee cttgttgeat ggttctectg tacaaaacat
1441 cgtggpgaatc ttgtgtcgag ggttgctitt acccaaagta gtggaagate gtggtgteca
1501 aagaacagac gtcggaaacc ttggaagtgg gatttatitc agtgattcge tcagtacaag
1561 tatcaagtac tcacacccgg gagagacaga tggcaccaga ctectgetea titgtgacgt
1621 agecctcgga aagtgtatgg acttacatga gaaggacttt tecttaactg aagcaccace
1681 aggctacgac agtgtgcatg gagtttcaca aacagcctct gtcaccacag actttgagga
1741 tgatgaattt gttgtctata aaaccaatca ggttaaaatg aaatatatta ttaaattttc
1801 catgcctgga gatcagataa aggactttca tcctagtgat catactgaat tagaggaata
1861 cagacctgag ttttcaaatt tttcaaaggt tgaagattac cagitaccag atgccaaaac
1921 ttccagcage accaaggecg gectccagga tgetictggg aacttggtic ctetggagga
1981 tgtccacatc aaagggagaa tcatagacac tgtagcccag gtcattgttt ticagacata
2041 cacaaataaa agtcacgtgc ccattgaggc aaaatatatc titcctitgg atgacaagge
2101 cgctgtgtgt ggcttcgaag ccttcatcaa tgggaageac atagttggag agattaaaga
2161 gaaggaagaa gcccagcaag agtacctaga agecgtgace cagggecatg gegcettacct
2221 gatgagtcag gatgctccgg acgtitttac tgtaagtgtt ggaaacttac cccctaagge
2281 taaggttctt ataaaaatta cctacatcac agaactcagc atcctgggea ctgttggtgt
2341 ctttttcatg cccgecaceg tagecaccctg gecaacaggac aaggctttga atgaaaacct
2401 tcaggataca gtagagaaga tttgtataaa agaaatagga acaaagcaaa gcttctcttt
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ctgattatac gttmag@eatgm@agagg & RBASHE b@écﬁﬂﬁéaﬁ@@@ﬁﬂg@cgg 1441
agcttaggga. gagaisiogg Ecé éa %ﬂ é&:ﬁ cEft ' 1501
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3481 caagctggea geccgagcete taatcagaga ttatgaagat ggcattettc acgadaatga
3541 aaccagtcat gagatgaaaa aacaaacctt gaaatcetctg attattaaac tcagtaaaga
3601 aaactctctc ataacacaat ttacaagett tgtggcagtt-gagaaaaggg atgagaatga
3661 -gtcacctitt cctgatatic caaaagttic tgaactiatt gccadagaag atgtagactt
3721 cctgeectac atgagetgge agggggaace ccaagaagee gtcaggaace agtctcttit
3781 agcatectct gagtggecag aattacgttt atccaaacga adacatagga aaattecatt
3841 ttccaaaagd aasatggaat tatctcagee agaagtttct-gaagattttg aagagpatge
3901 cttaggtgta ctaccagctt tcacatcaaa tttggaacgt ggacgtgtgg aaaagctatt
3961 ggatttaagt tggacagagt catgtaaacc aacagcaact gaaccactat ttaagaaagt
4021 cagtccatgg gaadcatcta ctictagett tittectatt ttggeteegg cegtiggtic

4081 ctatcttacc cégactacce gegetecacag tectgettee ttgtcttitg ceteatatcg
4141 tcaggtaget agtttcggtt cagetgetee teccagacag tttgatgeat cteaattcag
4201 ccaaggcect gtgectggea ctigtgetga ctggateeca cagteggegt cttgtecccac
4261 aggacctcee cagaacccac cttctgcace ctattgtggce attgtttitt cagggagetce
4321 attaagctct geacagtctg cteccactgea acatcctgga ggetttacta ccaggecttc
4381 tgcetggeace tecetgage tggattctee ceagetteat tictetette ctacagacce
4441 tgatcccatc agaggttttg ggtcttatca técctetget tactetectt ttcattttca

4501 accttccgea geetettiga ctgecaacct taggetgeca atggectetg ctttacctga
4561 ggctcttige agtcagtece ggactaceee agtagatctc tgtettctag aagaatcagt
4621 aggcagtctc gaaggaagtc gatgtcctgt ctttgetttt caaagttctg acacagaaag
4681 tgatgagcta tcagaagtac ttcaagacag ctgctttita caaataaaat gtgatacaaa
4741 agatgacagt atcccgtgct tictggaagt aaaagaagag gatgaaatag tgtgcacaca
4801 acactggcag gatgctgtge cttggacaga actcctcagt ctacagacag aggatggett
4861 ctggaaactt acaccagaac tgggacttat attaaatctt aatacaaatg gtttgcacag
4921 ciitcttaaa caaaaaggca ttcaatctct aggtgtaaaa ggaagagaat gtctectgga
4981 cctaattgee acaatgcetgg tactacagtt tattcgcacce aggttggaaa aagagggaat
5041 agtgticaaa tcactgatga aaatggatga cccttctatt tccaggaata ttccetggge
5101 ttttgaggca ataaagcaag caagtgaatg ggtaagaaga actgaaggac agtacccatc
5161 tatetgecca cggettgaac tggggaacga ctgggactet geccaccaage agttgetggg
5221 actccagecc ataagcactg tgtcecctct tcatagagtc ctecattaca gtcaaggceta

cag 541
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1621 aagtgacaga attgttactt agaaaaggag caaatgttaa tgaaaaaaat aaagatttca 1681
t gact cccctwoatsdibgda gccgaaagag cccat aat ga t gt cat ggaa gteci/geadoa/ooihgsl
agcat ggcgc caagat gaat gcactggaca ccctt3ggtca gactgctttg catagagccg 1801
ccctagcagg ccacctgcag acctgccgecc tcctgectgag ttacggetct gacccctcca 1861
tcatctcctf acaaggcttc acagcagbac agatgggcaa tgaagcagtg cagcagattc 1921
tgagtgtgag ttacggctct gacccctcca tcatctcctt acaaggcttc acagcagcac 1981
agat gggcaa tgaa%cagtg cagcagattc tgagtggtca ttcgtagata gtgatcattc 2041
tacttcagcc ttaabgddt gaiceastgagaggeaiit tpnraelfftitacatgcitei actizeranntantgaaatmigcat 2101
gt ct t cact gt caacaBghatagingitactiztedtgd sacftata dggittogti cggtepgead sttactpgeict ¢ 2161
ttagaggcat ctaa3gel gganerridigfagaAtiaghignagcaittnldabgaaga eagitganaat 2221
gt gaatt gt a gagaghppgaafiggccggcat tccacgccct tacacttcgc agcaggctac 2281
aacagagt ac acctatacgt acttctgatg ttgattatcg actcttagag gcatctaaag 2341
¢t ggagactt ggaaactgtg aagcaacttt gcagctcca aaatgtgaat tgtagagact 2401

t agagggccg gcattccacg cccttacact tcgcagcagg ctacaaccgc gtgtctgttg 2461
t agagt acct gctacaccac ggtgccgatg tccatgccaa agacaagggt ggctt ggtgc 2521
cccttcataa tgcctgttca tatggacact atgaggtggc tgagctttta gtaaggcatg 2581
gggcttctgt caatgtggcg gacttatgga aatttacccc tctccatgaa gcagcagcta WO
20051012305 PCT/ GB2004/ 003183 7/ 13 2641 aaggaaagt at gaaatctgc aagctccttt
t aaaacat gg agcagat cca actaaaaaga 2701 acagagat gg aaatacacct ttggatttgg
t aaaggaagg agacacagat attcaggact 2761 tactgaaagg ggatgctgct ttgttggatg
ctgccaagaa gggctgcctg gcaagagtgc 2821 agaagctctg taccccagag aat at caact
gcagagacac ccagggcaga aattcaaccc 2881 ctctgcacctggcagcaggc

taf aat aacct ggaagt agct gaatatctt ctagagcatg 2941 gagctgatgt taatgcccag
gacaagggtg gtttaattcc tcttcataat gcggcatctt



3001 atgggcatgttgacatagcg gcectttattgataaaatacaa cacgtgtgta aatgcaacag 3061
at aagt gggwOgtobs/@esascc ct ccat gaag cagcccagaa aggaaggacg CROT/GHReps03183121
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agcgcat ggt gcagacccca ccatdgidgagaa ccaggaaggc cagacgcctc 31.81
aacagcgac gatatcagag ctttgctgat agatgccatg cccccagagg 3241
ctgttttaaa cctcaggcta ctgtagtgag tgcctctctg atctcaccag 3301
ctcctgcctc tcggctgcca. gcagcat aga caacctcact ggccctttag 3361
t aggagga cctccaatg ca ggatgg cgcc a acagaaagga 3421
eqmcgge sgquenna a ccttggcc 3481
tcgggat atc tttgaaacag aacagattac actagatgtg ttggctgata 3541
agagtt gaaa gaaat aggca tcaatgcata tgggcaccgc cacaaattaa 3601

)

agagdt GEeEER ac 3781
cagal Hcelciteegelaccarggass ct%&%%&%ﬁag%gatcgg 8 ggg 3841
ccac tjogseigsasgy a@gp@a@taga@gs@&@gamm@@gmﬁg@gegmgo 1

t cat 2t gtcatgggactagcadahggetctptanatcttgiipasgpat digeigtiaa agdogadagagc 3961
cat ayUagoiatfEhd bigapRe poaeaitidogsiddotoaitganigagdspgiaaaa 4021
atat gdtt ﬁg&fgtcﬂﬂc E %W%%@@Mec%&ﬁﬁﬁ&ﬁ@@a&aﬁ g&ggaca 4081

e
2020 Ooﬂgaéagmseé@%@tw seRige @gﬁfggg@%% ‘a’a%{ﬁ« 4381

t ggablldeagpatgng srggnancaacianaazaggacaicioinandeiceatigacgecsgagiccc 4441

agaadélloavggethgt ctioggrtdc apipagtteabapagtigdic tdtadtgiit agpccatgga
781 agaaatgatg atggaaatga agtataatac caagaaagcc ccacttggga agcetgacagt
841 ggcacaaatc aaggcaggtt accagtctct taagaagatt gaggattgta ticgggetgg
901 ccagcatgga cgagctctca tggaagcatg caatgaattc tacaccagga ttcegeatga
961 cittggactc cgtactecte cactaatccg gacacagaag gaactgtcag aaaaaataca
1021 attactagag gctttgggag acattgaaat tgctattaag ctggtgaaaa cagagctaca
1081 aagcccagaa cacccattgg accaacacta tagaaaccta cattgtgect tgegeeeect
1141 tgaccatgaa agttacgagt tcaaagtgat ttcccagtac ctacaatcta cccatgetee
1201 cacacacagc gactatacca tgaccttget ggatttgttt gaagtggaga aggatggtga
1261 gaaagaagcc ttcagagagg accttcataa caggatgctt ctatggcatg gticcaggat
1321 gagtaactgg gtgggaatct tgagecatgg gettcgaatt geccacectg aageteccat
1381 cacaggttac atgtttggpa aaggaatcta ctttgetgac atgtcticca agagtgecaa
1441 ttactgcttt gectctegee taaagaatac aggactgetg ctettatcag aggtagetet
1501 aggtcagtgt aatgaactac tagaggccaa tcctaaggee gaaggattge ticaaggtaa
1561 acatagcacc aaggggctgg gcaagatgge tcccagtict geccacticg tcaccetgaa
1621 tgggagtaca gtgccattag gaccagcaag tgacacagga attctgaatc cagatggtta
1681 taccctcaac tacaatgaat atattgtata taaccccaac caggtecgta tgeggtaccet
1741 tttaaaggtt cagtttaatt tccttcaget gtggtgaatg ttgatcttaa ataaaccaga
1801 gatctgatct tcaagcaaga aaataagcag tgttgtactt gtgaattitg tgatattita
1861 tgtaataaaa actgtacagg tctaaaaaaa aaaaaaaaaa aaaaaaaaaa
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cacgcgcggg
tgccagcttc
cgccgegggyg
ggact gcgcc
ctccgggggg
tgttgctgge
cggcct gcge

‘481 cggggacgt g gaacgagtca agaggctggtgacgcctgag aaggt gaaca gccgcgacac

ggcgggcagg
tgaatatttg

fcttcat aat
t gcagacccc
aggaaagat t
t acagat gga
t gaat at aag
ggctctactc
attacatttg
agctgatgtc
t ggt cat t at
ctt gt ggcaa
tC('ttCtCtta

61 acgacgtcac gtgcgctccc @@ggct ggac ggagct ggca ggaggggcect
121 cgccgecegegtcgtttcagg acccggabgg cggattcgecg ctgcectccge
181 cggccggggg gcagggagcc cagcgagggg cgcgegt ggg cgeggecatg
241 ggatccg' gt g aaagcaggga gccaagcggc ccgggccctg agcgegtcett

301 cctcgccct ctgctc ggccggggct ctccgg ttgctggegce
36 Dagiateydey SO £g8oquancs of PABEE 00c9999950

421 gag- gccgaggccg tggagccggc cgcccgagag ctgttcgagg cgtgccgcaa
541

601

%cg%?t cc 661
R3S 721

+ (

aaat C g&g@a
cttca f% g&g ch
gcat %é .‘1 1 [g

aat g &%&atgaa 781
gat gtk& lwacwwg&ﬁgeqca%f@ea%gg@%g @@F@Eﬁ% e%pcszkgat HEse 841
aggacHd catggeiggnaagcagaaga getegetatagactpegggnasigagaagpngasggaygs 901
aaaga0d pregdoataappragdage cagyiiots domacdct gaggcactemaggogathce 961
acac cmtogaag%gamme ac@Ipaaet adgaicfios agagcagd SaReigpac 1021
gcagceqqRig _wsﬁxﬁgeace&@e& fidaftga. QE@A@E&%Et J %g?&

catg C‘,_ng. = Ct..% <t,aa ‘Cﬁ@é&t gﬁég tc? a 1201

gaagt SAct e aacttzﬁ% Féﬁggg a%%%%%
agtt §§§g %ﬁgéégé@e&&% gz éﬁﬁwg Lo 2

1 ggaccactit gtgtctcace cgggcaa.gta cacac atc gaagtacagg cagaggatga
721 ggeccaggaa getgtggtga aggtggacag aggcccagtg aggactgtga ctaagegggt
781 geagecetge tecetggace cagccacgcea-gaagetcatc actaacatct tcagcaagga
841 gatgttcaag aacaccatgg ccctcatgga cctggatgte aagaagatge cectgggaaa
901 gctgagcaag caacagattg cacggggttt cgaggccttg gaggegetgg aggaggecct
961 gaaaggccee acggatggtg gecaaagect ggaggagetg tectcacact tttacacegt
1021 catccegeac aacttcggcc acagccagcee ccegeceate aattcccctg agcttetgea
1081 ggccaagaag gacatgetge tggtgctgge ggacatcgag ctggceeagg cectgeagge
1141 agtctctgag caggagaaga cggtggagga ggtgecacac ccectggace gagactacea
1201 gettctcaag tgecagetge agetgetaga ctetggagea cctgagtaca aggtgataca
1261 gacctactta gaacagactg geagcaacca caggtgecct acacttcaac acatctggaa
1321 agtaaaccaa gaaggggagg aagacagatt ccaggeccac tccaaactgg gtaatcggaa
1381 getgcetgtgg catggeacca acatggcegt ggtggeegee atecteacta gtgggeteeg
1441 catcatgcca cattctggtg ggegtatigg caagggcatc tactttgect cagagaacag
1501 caagtcagct ggatatgtta ttggcatgaa gtgtggggce caccatgtcg getacatgtt
1561 cctgggtgag gtggccctgg gcagagagea ceatatcaac acggacaacc ccagettgaa
1621 gagcccacct cctggcetteg acagfgtcat tgcecegagge cacaccgage ctgatccgac
1681 ccaggacact gagttggage tggatggeca geaagtggte gtgccccagg gecagectgt
1741 geectgecca gagttcagea getccacatt cteccagage gagtacetca tetaccagga
1801 gagccagtgt cgectgegcet acctgetgga ggtecaccte tgagtgeeeg cectgtecee
1861 cggggtcctg caaggetgga ctgtgatctt caatcatcet geceatcetet ggtaceecta
1921 tatcactcct ttttttcaag aatacaatac gttgttgtta actatagtca ccatgetgta
1981 caagatccct gaacttatge ctectaactg aaattttgta tictttgaca catctgeeca
2041 gtceetetee teccageeca tggtaaccag catttgactce tttacttgta taagggcage
2101 ttitataggt tccacatgta agtgagatca tgcagtgttt gtctitctgt gectggetta
2161 tttcactcag cataatgtge accgggttca cccatgtttt cataaatgac aagatttcct
2221 cctttaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa

O

Human nRNA sequence of



1321 agacttggct cccacaccaeagttaaaaga aagattagca tatgaattta aaggccactc
gt t gct gc MMOPOOF@IasFag aagct gat gtt act cgaat ¢ aaaaaacat ¢ t RCH/GB§A/003183 1

aat ggt gaat
tccatatccc
t gaaaagact
tgttgttgaa

gacttctcta c

ct at gggt gt
t gaaaat gt a

acaattgctg
t cagagt gt c
t gggt at aac
t aaagat aaa
t gcagaact t

acctttacat gaag cb&;}daggg@agaggmcfawgmagg atggeaghegggaticgotcgaaagercc22 1

t ggt gcagac
t ggagat aca
gaagggt t gt
t acccaaggc
t gaagagt at
tcctttacat
t aat gcat gt

gct agcccat

ttcaagcatc ctcaaacaca tga®#dagca ttgcattgtg ctgctgcatc
aaaagaaagc' aaat at gt ga actgttgcta agaaaaggag caaacatcaa
aaagaattct tgactcctct gcacgtggca tctgagaaag ctcataatga
gt agt ggt ga aacat gaagc aaaggttaat gctct ggata atcttggtca
agagctg catattgtgg ctacaa acct tactcct gag
equenca ‘f raﬁf&lm&ﬂt bﬁi @@quemzﬁ @%Qf 39€ dggaaa
cagcaact cct ccaagagggt at ct catta ggt aattcag aggcagacag

gaagct gcaa aggct ggaga tgtcgaaact gtaaaaaaac tgtgtact gt

aact a. at%gé §?§ ‘%F‘ﬁﬁcﬁggétcgtggfaccigt t C at Tttt CagC
332? @% %&5&‘3‘;5 ¢ scqae el it

ctt g g?ggcgég@atomga@ccgg &éﬁﬁctqcéc

Cct aHogsheccegmateggitpac polgecagtiogttgcagihc tagadoacd atolgtaragga
gat a3010tag@g@&gﬂt@cbkfg’gﬂc Qg oronatd fgcat iy at@ticgscaa

ttagma,g;a,ga -«5* S ‘Ilgt%@éa%t@&& cg&&%t@&&t%cé@g LA&g9cgoa
R '%2%5@8%%%%“
aatg% %??%%_ BERCHIEREE FABAE B (Ao R R SR
gtc RELEEEY SHEL Eda

ggaghileeetgcagftcacticaggt titggaagga aggatgttgt agaacactta ctacagatgg
721 gtgcetaatgt ceacgetcgt gatgatggag gictcatéee ‘getteataat geetgttett
781 ttggccatge tgagptigty agtctgttat tgtgccaagg agetgatcea aatgécaggg
- 841 atdactggaa- ctatacaéct'ctgcatgaag ctgctattaa agggaagate gatgtgtgea
- 901 ttgtgetget gcagcacgga getgacceaa acattcggaa cactgatgeg: aaatcagccc
961 tggacctggc agatccttca geadadgetg tecttacdgg tgaatacaag asagacgaac
1021 tectagaagt tpctaggapt gotaatgaag asaaactaat ggctitactg actectctaa
‘1081 atgtgaatty Ecatgcaagt gatggpcgan’ agtegactes titacatcta geageggget
1141 acadcagagttcgaatagtt cagcticttc ttcageatgg tgctgatgtt: catgcaaaag
1201 acadaggtgg actiptgect cticataaty catgticata tggacattat gaagtcacag
1261 aactgctact'adagcatggh gettgtgtta atgecatgga tetetggeag tttactccac
1321'tgcacgagge tgcticcaag aaccgtgtag adgtctgcte titgttactt agccatggeg
1381 ctgatcctdt gttagtcadc tgccatggea aaagtgetgt ggatatgget ceadctecgg
1441 -agcttaggsd ‘gagattgact tatgaattta daggtcattc tttactacaa gecagecagag
1501 dagcagactt agctaadgtt anaaadacac tégetetgga aatcattaat ttcaaacaac
1561 cgcagtctea tgaaacagea ctgeactgtg ctgtggecte tetgeatcce aaacgtaaac
1621 aagtgacaga attgttactt agaaaaggag caaatgttaa tgaaaaaaat aaagatttca
1681 tgactcceet geatgttgeéa gecgadagag cecataatga tgteatgpaa gttctgeata
1741 agcatggegce caagatgaat geactggaca ceettggtea gactgettig catagageeg
1801 ccctagceagg ccacctgeag acctgcegec teetgetgag ttacggctet gaceccteca
1861 tcatctectt acaaggcttc acagcageac agatgggeaa tgaageagtg cageagattc
1921 tgagtgtgag ttacggcetct gaccectecea teateteett acaaggette acageageac
1981 agatgggcaa tgaagcagtg cagcagattc tgagiggtcea ttcgtagata gtgatcattc
2041 tacttcagcce ttaatggtga tcttgagacg ggaagattta gaaggaaatc tatccageat
2101 gtcttcactg tcaacatgaa gagtacacct atacgtactt ctgatgttga ttatcgacte
2161 ttagaggcat ctaaagctgg agacttggaa actgtgaagce aactttgcag ctctcaaaat
2221 gtgaattgta gagacttaga gggccggeat tccacgecct tacacttcge ageaggetac
2281 aacagagtac acctatacgt acttctgatg ttgattatcg actctiagag gcatctaaag
2341 ctggagactt ggaaactgtg aagcaacttt gcagctctca aaatgtgaat tgtagagact
2401 tagagggceg geattccacg cecttacact tegecageagg ctacaaccge gigictgitg
2461 tagagtacct getacaccac ggtgecgatg tecatgecaa agacaagggt ggettggtge
2521 cccttcataa tgectgttea tatggacact atgaggtgge tgagetttia gtaaggeatg
2581 gggcttctgt caatgtggeg gacttatgga aatttaccec tetccatgaa geagceageta

1501
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1621
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1741
1801
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1921
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2041
2101
2161
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2461
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2581
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2701 aaat caggaa. ggacaaacac ctttagattt agtttcagca gatgatgtca ctcttct 2761
gacagcagcovVaeesddd®at ctgctctgec ct cttﬂttac aagcct caag t G t(g%}%@ﬁ‘m?@ﬂ

t gt gagaagc ccaggagcca ctgcagat gctctct @fca ggtccatcta gcccatcaag 2881
cctttctgca gccagcagtc ttgacaactt atctgggagt ttcagaac tgtcttcagt 2941
agttagttca agtggaacag agggtgcttc cagtttggag aaaaaggagg ttccaggagt 3001
agattttagc ataactcaat tcgtaaggaa tcttggactt gagcaactaa tggatatatt 3061

gar 1 ggaat o 22?35% ” t%%ﬁ%% if;%gﬁ%ﬁ?@%%%ﬁ%%ﬁﬁ”a 3181

mo

ctccggacaa caag Bl t 3241
‘tcttatagat ctgt htagtga%@gtggaf@g%cbﬁm eleccangig sgeEacrta gedagasigay 3301
tacagttcga gagca8abhagpagetoigdepproasag calgpasr)Ecagagatac seagggopaatioaagcc 3361

tctcaagatt cagadgyi tictgghadggergessgatitaitaagdggaagaaipaataicttatapgggeaigaa 3421
agaagtt cct gaagagangspchRitn tobi @CaCRhYRRee sittadtae tatichiatt mdpgogtet cc 3481

ttttgtgaat gcaahgt AR aeHdalabcd 4 DGd hagedaggg at 3541
gt ttggaget gcatsbsﬁgﬁfigfg&t ARG Ehidah 28 -A0G!

fﬁ f g @%gé%‘ 3601
aat t ggagga ggta tica-caa g 1 crt gt ‘ Qé 3661
gcagct get ¢ ttttgggg E%@%‘a&%é 2P0 Coatgrognd AEER 3701
aat ggcacat tctc ". LoRBRRHE ?; at 3781
agcattaget gaat 304} ceftacetpaetatitiens csiraseds GetastSae saacipiue a?&"@‘ta%?ﬁtac 3841
ttaccagatt at gaégabcgc@aggtmowptwgm@g@awm@ga caacetact ggepetidag a 3901
attccactga acct 33ahtapagtgmantrprasgragictigadty caggrgaike tE@gcgguatacagdagge3961
aaaaaaaat ¢ at Ct BYOL 6gpahaEis Akl dzdCRRARLGAIoRRAAAITEMatROsREEct a 4021
acattctgac ttgakagpg éiécﬁ&@&%é ﬁa&@&ﬁﬂﬁgégtéacﬁgﬁtﬁ@%t@aéfté aghaphtat t 4081

~

ﬁ,ﬁ: '

tcagcacttt aacagaly ggﬁ ‘ g &g dcalAgac 4141
agagttaact t gaa%%b caaaggagtga %‘%&& 4 EhacBEARTah A Hed ikt C2
3661 actgtgttaa tcagggaacg attttgctgg atcttgctcc agaagataaa gaatatcagt
gt a agagatgcaa agtactattc gagaacacag agatggtggt aatgctggeg
_ éagataca,at gtcattcgaa ttcaaaaagt tgtcaacaag aagitgaggg
3841 agcggttctg céaccgacag aaggaagtgt ctgaggagaa tcacaaccat cacaatgage
3901 gcatgttgtt tcatggttct cctttcatta atgccattat tcataaagge tttgatgagc
3961 gacatgcata cataggagga atgtttgggg ccgggatita tittgetgaa aactectcaa
4021 aaagcaacca atatgtttat ggaattggag gaggaacagg ctgeectaca cacaaggaca
4081 ggtcatgcta tatatgtcac agacaaatgc tettctgtag agtgacectt gggaaateet
4141 ttctgcagtt tagcaccatg aaaatggccc acgcgcctcc agggcaccac, tcagtcattg
4201 gtagaccgag cgtcaatggg ctggcatatg ctgaatatgt catctacaga ggagaacagg
4261 catacccaga gtatcttatc acttaccaga tcatgaagcc agaagcccct tcccagaceg
4321 caacagccgc agagcagaag acctagtgaa tgectgetgg tgaaggcecag atcagatttc
4381 aacctgggac tggattacag aggattgttt ctaataacaa catcaatatt ctagaagtcc
4441 ctgacagcct agaaataagc tgtitgtett ctataaagea tigctatagt g




4201 acagaactaa ttttactaat acaatactgt gttctttaaa acacagcatt tatcctgagt

acaat t t cakyd baisRassst

ttgctttgta
attgttcatc
agaggct at g
ggagccttta

atataaatct gttttagaac tgcaggggtt tacaaaattt tttcatatgt
tatacttcat cttacatcgt catgattgag tgatctttac atttgattcc
ttcagttgtt agttgggaaa gattgagtta tcagatttaa tttgccgatg
tctgtcatta gaaatctttc tcatttaaga acttatgaat atgctgaaga

tttaatttgtgatacctttg tatgtatgag acacattcaa aagagctcta actatgatag

gtcctgatta
ttttctgcag
atcttgct gt
t ccagggt gg
aaaggggaaa
tcctgttctt
aacttaaccc
caagt gcagt

agct at agga
tt ccaggaag
tctecttttat

cat 9ol ac?%g?%g 42 teat C'c, %tc%gg ' {; JOL¢
ttgtt 810 BBERaE CoF
at gaggacat t ccgca g %?8%‘ c@% : %féﬁg&ﬁ%%gét% glﬁtcagaégt 2L g 322?401
aaest @f 58 Q% ..... &ch WO

ctgtaaatta actgd®
meaam&astccmp Tecigamtt qgcepcesgidiaEacasa madagtegtagagt aag
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tccttctgt g aaaattagag caaagt gct ctgtttttta agaaact aa
tgaacaatta ttgtgttctt ttcatggaac ataagtagga tgttaacatt
gaaggggaat cctaaatcat ttcccaatct attctaatta ccttaaatct
aaaaaaaBECeSreheEsReSEsa BGHBSHTR BFCRaECer S2EoR4tegE SRoRCEeaEE
tttachl aeacstcecgteeastase @aggqtagaﬁggagcégs@tmgggga@tda@cgggm
agaac&@t%&cmcmte@ﬁcqggtaccmgcgg:@gaﬁcmgmtccg@t:gmgcmg

gt aaat aaga gcttttgtac tagcccagta t picgidge60003(6321
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4441
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gaaadsj ghgcogkEgrsmegigtt oarkigden egcg@@mﬁ:g@cﬁ%tmd@agc& 101
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tgeatttctg gagt 6l ttgantatyg gmagaaggtgéﬁﬁlgtaba@cg@t gatgatgrpg peciiicagt caaat cc
tgatcttgaa gt gctasd ttcttcataat:gcgcgctdtﬁtggtcatgc tgaagtagtc aatotccttt tgcgacatgg
721 tgcagacccc aatgctcgag ataattggaa ttatactcct ctccatgaag ctgc:aattaa

1321 agacttggct ctcacactac agttaaaaga aagattagca tatgaattta aaggccactc

1381 gttgctgcaa gctgcacgag aagctgatgt tactcgaatc aaaaaacatc tctctctgga

1441 aatggtgaai ttcaagcatc ctcaaacaca tgaaacagca ttgcattgtg ctgctgcatc

1501 tccatatccc aaaagaaagc aaatatgtga actgttgcta agaaaaggag Gaaacatcaa

1561 tgaaaagact aaagaattct tgactcctct gcacgtggca tctgagaaag ctcataatga

1621 tgttgttgaa gtagtggtga aatatgaagc anaggitaat gefctggata atctiggtca
1681 gacttctcta cacagagcetg catattgtgg tcatctacaa acctgecgec tactcetgag
1741 ctatgggtgt gatcctaaca ttatatcect tcagggcttt actgctitac agatgggaaa
1801 tgaaaatgta cagcaactcc tccaagaggg tatctcatta ggtaattcag aggcagacag
1861 acaattgctg gaagctgeaa aggetggaga tgtcgaaact gtaaaaaaac tgtgtactgt
1921 tcagagtgtc aactgcagag acattgaagg gcgtcagtct acaccacttc attttgcage
1981 tgggtataac agagtgtceg tggtggaata tetgetacag catggagcetg atgtgeatge
2041 taaagataaa ggaggccttg tacctitgea caatgcatgt tettatggac attatgaagt
2101 tgcagaactt cttgttaaac atggagcagt agttaatgta getgatttat ggaaatttac
2161 acctttacat gaagcagcag caaaaggaaa atatgaaatt tgcaaacttc tgctccagea
2221 tggtgcagac cctacaaaaa aaaacaggga tggaaatact ccttiggatc ttgttaaaga
2281 tggagataca gatattcaag atctgcttag gggagatgea getttgetag atgetgecaa
234] gaagggttgt ttagccagag tgaagaagtt gtcttctect gataatgtaa atigecgega

- 2401 tacccaaggc agacattcaa cacctttaca tttagcaget ggttataata atttagaagt
2461 tgeagagtat ttgttacaac acggagctga tgtgaatgee caagacaaag gaggacttat
2521 tectttacat aatgcagcat cttacgggcea tgtagatgta geagcetctac taataaagta
2581 taatgcatgt gtcaatgcca cggacaaatg ggctitcaca cctttgecacg aagecageeca

4261



5581 taataattac aaatatccga aagtcatttc ttggaacaca agtggagtat gccaaatttt
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421 t3@é1;1 tcitptaggt @tgt@@gtgtatg@aaasg glleagtatatagrpgaag agatgcaapeccggaca
481 330hragitnn sagtagsgyatEzaggas taragpiiet gotiGhorgyaaatay! { gaaa
541 36T teagat cidahgan gtaachapanscitgbea atciddgrggaaagt gggaa

601 390 pagapact gadgdfdaa8 hokcafisd dafdhsalt £ IR0 8RB teagggact
3481 ttitgtgaat geaattatcc acaaaggcett tgatgaaagg catgegtaca taggtggtat

3541 gtitggagct ggcatitatt ttgctgaaaa ctettccaaa agceaatcaat atgtatatgg
3601 aattggagga ggtactgggt gtccagtica caaagacaga tetigttaca tttgecacag
3661 gcagctgctc tittgecggg taacctiggg aaagtctite ctgeagttca gtgeaatgaa
3721 aatggcacat tctcctccag gteatcacte agtcactggt aggeccagtg taaatggect
3781 agcattagct gaatatgtta tttacagagg agaacaggct tatcctgagt atttaattac
3841 ttaccagatt atgaggcctg aaggtatggt cgatggataa atagttattt taagaaacta
3901 attccactga acctaaaatc atcaaagcag cagtggcctc tacgttttac toctttgetg
3961 aaaaaaaatc atcttgccca caggectgtg gcaaaaggat aaaaatgtga acgaagttta

.. 4021 acattctgac ttgataaagc tttaataatg tacagtgttt tctaaatatt tcotgttttt

. 4081 tcagcacttt aacagatgce attccaggtt aaactgggtt gtctgtacta aattataaac

4141 agagttaact tgaacctttt atatgttatg cattgattct aacaaactgt aatgccctca
4201 acagaactaa ttttactaat acaatactgt gttctttaaa acacagcatt tacactgaat
4261 acaatttcat ttgtaaaact gtaaataaga gcttttgtac tagcccagta tttatttaca
4321 ttgctttgta atataaatct gttttagaac tgcageggtt tacaaaattt tttcatatgt
4381 attgttcatc tatacttcat cttacatcgt catgattgag tgatctttac atttgattcc
4441 agaggctatg ttcagtigtt agttgggaaa gattgagtta tcagatttaa tttgccgatg
4501 ggagccitta tctgtcatta gaaatctttc tcatitaaga acttatgaat atgctgaaga
4561 tttaattigt gataccitig tatgtatgag acacattcca aagagctcta actatgatag
4621 gtcctgatta ctaaagaage ttctttactg gectcaattt ctagctitea tgttggaaaa
4681 ttitctgeag tecttctgtg aaaattagag caaagtgetc ctgtttttta gagaaactaa
4741 atcttgcetgt tgaacaatta ttgtgttctt ttcatggaac ataagtagga tgttaacatt
4801 tccagggtgg gaagggtaat cctaaatcat ttcccaatcet attctaatta ccttaaatct
4861 aaaggggaaa aaaaaaatca caaacaggac tgggtagttt tttatcctaa gtatattttt
4921 tcctgttctt tttacttggt titattgetg tatttatage caatctatac atcatgggta
4981 aacttaaccc agaactataa aatgtagttg tttcagtccce cttcaggect cctgaatggg
5041 caagtgcagt gaaacaggtg cttcctgete ctgggtttte tetccatgat gttatgecca
5101 attggaaata tgctgtcagt ttgtgecacca tatggtgace acgectgtge tcagttigge
5161 agctatagaa ggaaatgctg tcccataaaa tgecatcect atttctaata taacactett
5221 ttccaggaag catgcttaag catcttgtta cagagacata catccattat ggettggeaa
5281 tetcttttat ttgttgactc tagctcectt caaagtcgag gaaagatctt tactcactta
5341 atgaggacat tccccatcac tgtetgtace agttcacctt tattitacgt tttattcagt
5401 ctgtaaatta actggccctt tgcagtaact tgtacataaa gtgetagaaa atcatgttcc




661-gaatcctca cacttcctee tggaggatgg cat ggagact agaagacagt ttgctataaa 721
gacaacct Wo IfReMsgsaa gtgaatactt tgaaaattac attgaagaac pgaadpaesesishdl
aggatttcta ctaagagaac atttcacacc tgagggaacc caattagcat ctgaacaatt 841
gccagcattg cttttggagg aagtcatgaa ttcaagcact ctgagccaag aggtgagcga 901
tttagtagag atgatttggg cagaggccet gggccacctg gaacacatgc ttctcaagcc 961
agt gaacagg attagcetca acgat gt gag caaggcagag gggatt tcc ttctagtaaa 1021
ggcagcact g aaaaat ggag aaacagcagagcaattgcaa aagatgatga cagagtttta 1081
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aagaacagac gtc ﬁ@%t ggacg@ttacm@#gagt Ha6q (E@étgﬁfééfgt acaag 1561
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ttccagcagc acc tccagga tgcctct ggg aacttggttc ctctggagga 1981
tgtccacatc aaagggagaa teat agacac tgtagcccag gtcattgttt ttcagacata 2041
cacaaat aaa agtcacgtgc ccattgaggc aaaatatatc tttcctttgg atgacaaggc 2101

cgctgtgtgt ggcttcgaag ccttcatcaa tgggaagcac atagttggag agattaaaga




2161 gaaggaagaa gctcagcaag agtacctaga agccgt gacc cagggccatg gcgcttacct
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tttgt at aaa agaaat agga acaaagcaaa gcttctcttt 2461
attgagatgc cgtatgtgat tgaattcatt ttcagtgata cacatgaact 2521
cgcacagact gcaaagct gt cattagcacc at ggaaggca gctccttaga WO
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gtctttcaac ccgatctcga 2701 tgtcggcctc cctgaectag coagtgagag
atttgtcttg actgctccag 2761 ttccctggag ggtgtgacattcttgcaagc
accttgcatg cgctgtcctt 2821 ggtgggtgag aagcagaaag taaatatt at

acaggl tgeragenyg goeregdss cagibaigeorimtiacy gatigoat ehgamaggapgcaat ac
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t t t A3d deasgaggcgpscagticts aagigaaaar ggaageteiy tgcreggaca glgeeacaga gcacaca
t gt gk @gaggasgac acigiggrma tcaBipagdit frpiatgCdgratgttpaad tgtaikctcgact act ga
acadel] decteaaghibttigaiotig daaadththh. caCetppag eeadeias efpageiaget aat cagaga
99¢ ol CehgoaB S IR AR agcticagtg ticgegggac tecagggact gtectitect

661 gatatcctca cacttcetec tggatgatgg catggagact agaagacagt ttgetataaa

721 ganaacctct gaagatgcaa gtgaatactt tgaaaattac attgaagaac tgaagaaaca

781 aggatttcta ctaagagaadC atttcacacc tgaagcaacc caattagcat ctgaacaatt

841 gcaagcattg citttggagg aagtcatgaa ttcasgcact ctgagecaag aggtgagega

901 fitagtagag atgatttggg cagaggeect gggccacctg gaacacatgc ttctcaagee

961 agtgaacagg attagcctca acgatgtgag caaggcagag gggatictcc ttctagtaaa

1021 ggcagcactg aaaaatggag aaacagcaga gcaattgcaa aagatgatga cagagtttta

1081 cagactgata cctcacaaag geacaatgec caaagaagtg aacctgggac tattggctaa

1141 gaaagcagac ctetgecage taataagaga catggttaat gtetgtgaaa ctaatttgte

1201 caaacccaac ccaccateée tggecaaata ccgagctttg aggtgcaaaa ttgagcatgt

1261 tgaacagaat actgaagaat tictcagggt tagaaaagag gtittgcaga atcatcacag

1321 taagagceca gtggatgtct tgcagatatt tagagttggc agagtgaatg aaaccacaga

1381 gtitttgage aaacttggta atgtgaggcec cttgttgeat ggtictectg tacaaaacat

1441 cgtgggaatc ttgtgtcgag ggttgctitt acccaaagta gtggaagatce gtggtgtgea
1501 aagaacagac gtcggaaacc ttggaagtgg gatttatttc agtgattcge tcagtacaag

1561 tatcaagtac tcacacccgg gagagacaga tggcaccaga ctectgetea fttgtgacgt
1621 agccectegga aagtgtatgg acttacatga gaaggactit cecttaactg aageaccace
1681 aggctacgac agtgtgeatg gagtttcaca aacagcectct gtcaccacag actitgagga
1741 tgatgaattt gttgtctata aaaccaatca ggttaaaatg aaatatatta ttaaattttc

1801 catgcctgga gatcagataa aggactttca tcctagtgat catactgaat tagaggaata
1861 cagacctgag ttttcaaatt titcaaaggt tgaagattac cagttaccag atgccaaaac
1921 ttccagcage accaaggeeg gectccagga tgectetggg aacttggtte ctetggagga
1981 tgtccacatc aaagggagaa tcatagacac tgtagcccag gtcatigttt ttcagacata
2041 cacaaataaa agtcacgtgc ccattgaggce aaaatatatc tttcctttgg atgacaagge
2101 cgetgtgtgt ggcttcgaag ccttcatcaa tgggaageac atagtiggag agattaaaga
2161 gaaggaagaa gcccagceaag agtacctaga agecgtgace cagggecatg gegettacet
2221 gatgagtcag gatgctcegg acgtitttac tgtaagtgtt ggaaacttac cccctaagge
2281 taaggttctt ataaaaatta cctacatcac agaactcagc atcctgggea cigttggtgt
2341 cttittcatg cccgecaceg tagcaccetg gcaacaggac aaggctttga atgaaaacct
2401 tcaggataca gtagagaaga titgtataaa agaaatagga acaaagcaaa getictcttt
2461 gactatgtct attgagatge cgtatgtgat tgaattcatt ttcagtgata cacatgaact

2521 gaaacaaaag cgcacagact gcaaagetgt cattagcacc atggaaggca getecttaga

2221



3541, aaccagtcat gtgatgaaaa aacaaacctt gaaatctctg attatt.aaac tcagtaaaga
3601 aaactctctc. ataacacaat ttacaagctt tgtggcagtt., gagaaaa at aat ga
3661 gt cHER0PP180 gat attc caaaagtttc tgaacttatt gccaaaﬁﬁgg;g%@‘éj‘? gléétt

3721; cctgccctac, atgagctgge' agggggddgdd: ccaagaagcc gt caggaacc; agtctctttt
3781: agcat cctct gagtggccag, aattacgttt. atccaaacga aaacatagga aaattccatt
3841. .ttccaaaaga aaaadggadt.tatctcagcc agaagtttct gaagattttgaagaggatgg 3901
cttaggtgta ctaccagctt tcacatcaaa tttggaacgt ggaggtgtgg aaaagctatt 3961

382?EZS?&E?%;“‘%‘*%%%??@‘?@&%@ gﬁg% IPRAR 2B 00 gt i 4081
t4/

etatcttacc 18S tgt':‘t L‘F‘P@ CeRYE At cg 4141
t caggt agct ¢gacelg E‘it%%:“tagfﬁvag gtgg @%@ﬁt&ta"ﬁ%"&%tcag 4201
ccaaggccct gt @861 @gt@%gwhtﬁgg@s@ma@am@@@@@ cgatgigettccac 4261
aggacct ccc cag#®at gglzegizeg eagraganag tdaatatigt cpagtteggt gragettaca ageagefgdigct ¢ 4321
attaagct ct gcasayticgtatcet aupeathigs sampeaitaci@ggcagi pdgitaatca tgteigogret t ¢ 4381
tgctggcacc t tzgaphma hACAEAE d&%ﬁﬁbﬁﬁ&t&gﬁh&ﬁﬁg&%@ﬁé@gawc 4441

tgatcccatc ag%gi &5&%{3 g% badcfdeh bo hibadHokli Ca 450%
accttccgca gc 4561
ggct ctt'?gc : %bgi §ccc %@gég gﬁ cat%%- °C a Lﬁ[gé\ 4621
aggcagt ct c a‘3 §g gtf’ CHE3EEFL MBI g gt°8$ a%te fgaaag 4681
t gat gagct a tc hgtegttag th ’é’é& BSCAlaRtiESRE9a3aCag RIARAAGAGE 287183ACa8aaa 4741
agat gacagt bedetstict @gggﬁmctac@éﬁdg&ma@tgﬁ@@a@&tw&mgg@fgac aca 4801
acact ggcag gat3§61 geargagdcegigraggrrcasgaoaga gecatictig difepraaig atpgactggict t - 4861
ctggaaactt acagéhgneaatgpagoatictedcigiatanaigciactoapigtpactal gegighgmracag 4921
ctttcttaaa cazaapg g{ AcaatieGiot boatihel aidaqdp a6a0aal clatgatdeat gga 4981
cctaattgec acaakys égé&é@&:@géétc tadicheaatpa0 80 LhOMIRAR aBFR3MgI A

3541 aaccagtcat gagatgaaaa aacaaacctt gaaatcictg aftattaaac tcagtaaaga

3601 aaactctctc ataacacaat ttacaagctt tgtggcagtt gagaaaaggg atgagaatga

3661 gtcgcctttt cctgatattc caaaagtttc tgaacttatt gccaaagaag atgtagactt ..

3721 cctgecctac atgagctggc aggEgEagce. ccaagaagcc gtcaggaace agtctotttt

: 3781 .agcatcctet. gagtggccag aattacgttt atccaaacga aaacatagga aaattccatt
3841 ftccaaaaga aaaatggaat tatctcagcc agaagtttct gaagatttty aagaggatgg
3901 cttaggtgta ctaccagctt tcacatcaaa titggaacgt ggaggtgtgg aaaagctatt

4021 cagtccatgg gaaacatcta cttctagctt ttttcctatt ttggctccgg ccgttggttc
4081 ctatcttacc. ccgactaccc gegctcacag tcctgcttcc ttgtcttttg cctcatatcg
4141 tcaggtagct agtticggtt cagotgcetce teccagacag tttgatgceat ctcaattcag
4201 ccaaggeect gtgectggea citgtgctga ctggateeca cagteggegt citgtcccac
4261 aggacctecc cagaacceac ctictgeace ctattgtgge aftgtitttt cagggagete

) 4321 attaagctct geacagtcetg ctccactgea acatectgga ggctttacta ccaggccttc

\ 4381 tgetggeace ttecctgage tggattetee ceagettcat ttctetette ctacagacce
4441 tgatcccatc agaggtitig ggicttatca tceetetget tactetectt ttcattttca
4501 accttcegea geetetttga ctgecaacct taggetgeea atggectetg ctitacctga
4561 ggctetttge agtcagtcce ggactaccec agtagatete tgtcttctag aagaatcagt
4621 aggcagtctc gaaggaagtc gatgtcetgt ctitgetttt caaagttctg acacagaaag
4681 tgatgagcta tcagaagtac ttcaagacag ctgcttttta_caaataaagt gtgatacaaa
4741 agatgacagt atcccgtgcet ttctggaatt aaaagaagag gatgaaatag tgtgcacaca
4801 acactggcag gatgetgtge cttggacaga acteetcagt ctacagacag aggatggett
4861 ctggaaactt acaccagaac tgggacttat attaaatctt aatacaaatg gtttgcacag
4921 ctttcttana caaaaaggea ttcaatctct aggtgtaaaa ggaagagaat gtctectgga
4981 cctaattgee acaatgetgg tactacagtt tattcgeace aggtiggaaa aagagggaat
5041 agtgttcaaa tcactgatga aaatggatga cccttctatt tccaggaata ttceetggge
5101 ttttgaggca ataaagcaag caagtgaatg ggtaagaaga actgaaggac agtacccatc
5161 tatctgceca cggettgaac tggggaacga ctgggactct gecaccaage agttgetggg
5221 actccagecce ataagcactg tgtcecetct tcatagagtc ctecattaca gtcaaggeta
5281 agtcaaatga aactgaattt taaacttttt gcatgcttct atgtagaaaa taatcaaatg
5341 ataatagata attataatga aacttcatta aggtttcatt cagtgtagca attactgtct



5041 agtgttcaaa tcactgatga aaatggatga cccttctatt tccaggaata ttccctgggc 5101
tt'tt gaggcawa2003Qe3wg caagt gaat g ggt aagaaga act gaaggac agr@UGBA108/008B8H1
tatctgccca cggcttgaac tggggaacga ctggd3ex ct gccaccaagc agttgctggg 5221
actccagccc ataagcactg tgtcccctct tcatagagtc ctccattaaa gtcaaggcta 5281
agtcaaat ga aactgaattt taaacttttt gcatgcttct atgtagaaaa taatcaaatg 5341

at aatagata attataatga aacttcatta aggtttcatt cagtgtagca attactgtct WO

2005/ 012305 PCT/é@ 004/003183 13/13 5401 ttaaaaatta agt ggaagaa gaattacttt
aat caact aa caag daaqa3tia agtggangaa gaafiactihanteaaciyacaageaatda 1328188 s aaaaaaa
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