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world. The magnitude of human and economic costs of cancer is enormous.

20 In the United States alone, more than 1 million people are diagnosed with
cancer each year and the total annual cost of cancer exceeds $870 billion,
which constitutes approximately 4.7% of total annual healthcare spending.
Although recent advances in early detection have led to an overall decline in
cancer death rates, there is no universally effective strategy in preventing and

25  treating cancer. The number of cancer cases is expected to rise in coming
years due to a variety of reasons including ageing populations, environment

pollution, etc.

Current cancer therapy generally depends on a combination of early
detection and aggressive treatment involving surgery, chemotherapy,

30 radiotherapy or hormone therapy. However, the invasiveness and generalized
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cancer cells have recently been identified. For example, Ras is mutationally

activated in about 30% of human cancers and overexpression of growth factor
receptors (e.g. Epidermal Growth Factor, Insulin-like Growth Factor,
Her2/Neu receptors) is commonly seen in different kinds of tumors. These
observations have led to the discovery of chemical compounds design to block
specific components in cancer-related signal transduction pathways.

However, signal transduction in cancer cells involves highly divergent and
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Hyperproliferative cells appropriate for targeting can be in a subject, and i in

any organ or tissue. Exemplary organs and tissues include, for example, brain,
head and neck, breast, esophagus, mouth, stomach, lung, gastrointestinal ﬁact,
liver, pancreas, kidney, adrenal gland, bladder, colon, rectum, prostate, uterus,

cervix, ovary, testes, skin, muscle and the haematopoetic system.

Gene products useful in accordance with the invention include proteins,
as well as inhibitory nucleic acid (e.g., antisense polynucleotide, a small
interfering RNA molecule, or a ribozyme). Gene products can optionally be

encoded by a polynucleotide, which can be included in-a vector (e.g., a viral or

drugs to bl ock BEOEB03005562
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degradation.

The invention methods that increase glycogen to toxic levels optionally
include one or more morphological changes associated with glycogen toxicity,
such as cell swelling, increased numbers of lysosomes, increased size of

30 lysosomes, or a structural change in lysosomes. Increasing glycogen to toxic
levels also includes methods that cause lysis or apoptosis of the cell, or that

inhibits or reduces proliferation, growth or survival of the cell.
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proliferative disorder is not a liver, muscle or brain cell disorder. In another
25  aspect, the agent does not substantially inhibit activity or expression of a
glycogen phosphorylase isotype (e.g., a liver, muscle or brain glycogen

phosphorylase).

Cells proliferative disorders for practicing the methods of the invention
include, for example, benign hyperplasia, metastatic and non-metastatic
30  tumors and cancers. Tumor and cancer cells can be in a subject, and in any
organ or tissue. Exemplary organs and tissues include, for example, brain,

head and neck, breast, esophagus, mouth, stomach, lung, gastrointestinal tract,
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25 Administration in accordance with a method of the invention can result
in increasing effectiveness of another therapy. For example, administering a
subject that is undergoing or has undergone anti-tumor or immune-enhancing
therapy can increase the amount of intracellular glycogen, thereby increasing

- effectiveness of an anti-tumor or immune-enhancing therapy. In one aspect,

30 the tumor therapy is not for a liver, muscle or brain tumor. In another aspect,

“the agent does not substantially inhibit activity or expression of a glycogen

phosphorylase isotype (e.g., a liver, muscle or brain glycogen phosphorylase).
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chl or ampsemblaryBaRhhsithébpieaRcludy St Bhaible, chemotherapy,
met hot rexat e, 6-nercaptopurine t hi oguani ne,
5- finpwnelieraey surgigal esendom radiotherapyier hygerthermia. Exemplary
5 An6SY, 1I8I)1dtIh i(eé f%%)r 1 %ic%nﬂ)r %x nﬂ%y&éa%% VI;lﬁI %I &thumor
conpounds onryc:| n, “acti honyci . m thramycin,
20m tagentGich 43 ancalcytatiig apent, botivustdbotite, pRMUGITA0E plant alkaloid,

strept ozotaqcin hydr oxyur ea,  ci spl atin, mtotane,
pr SAERsAuERIOrmane AElsotide or Ruelcotide gnaleguss mopgsparticularly,

;/Mélbﬁﬁdsﬁﬁamﬂgxé%aﬂ%éﬁin@ arc}oggﬁlggoﬂ%aﬁg&ehe @ﬁmﬁr y

ne enhanci ng t t ment for exa
chlorambucil, mechlorethamine, busulphan, methotrexate, 6- mercaptopurme

thioguanine, 5-fluorouracil, cytosine arabinoside, AZT, 5-azacytidine (5-AZC)
25  and 5-azacytidine related compounds, bleomycin, actinomycin D,

mithramycin, mitomycin C, carmustine, lomustine, semustine, streptozotocin,

hydroxyurea, cisplatin, mitotane, procarbazine, dacarbazine, taxol, vinblastine,

vingristine, doxorubicin or dibromomannitol.

Exemplary immune enhancing treatment include, for example,
30  administration of a lymphocyte, plasma cell, macrophage, dendritic cell, NK

cell or B-cell. Exemplary immune enhancing treatments further include, for



30 administration of a | ynphocyte, plasma cell,
macr ophage, dendritic cell, NK cell or B-cell.
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for 7 WD 2004/039412 PCT/ |1 B2003/ 005562 exanpl e,
treatment with an i nmune enhanci ng agent such as a
c edxlampley wehtnfeat with an sSmmrine ahhdhaimp aipentduth ey £edll goiwte

aét%g,lsgr‘%vail%l clrt]((ir %rffg%eh %nt?‘ge gp@r,ésytqip_nepr c Ier%g %relr%/lore

r h f
?(%CS%%Y}{ BT IOT e, 1R 30 H e o ek A Hhage-
M dBldr@&tmRMtﬁHﬁS"actSf}GMCSWFIFNr v, MZRZ?TNMEP E\IFQ\/@TEPA-'I a,
eot aX| n eotaxi n-2, |1-309/ TCA3, ATAC, HCC-1, HCC

B RANTNASHSBE-1, NARA, MGR2, MOR-3, MCERG, eotaK(1137

CK@%%H 9@%%)%%%#&%&% HE oGy gt e

car e Sy F I T A CRRCREP. CRED (op i vl o8

ageROs., RO R ENALTR; GEP2 M/CTAPHIB-T@/NAIPLB/ INf}g, An

I ar met hod i ncl udes: contact | ng a cell t hat
p% g]I - PE BFERNoRItiR. a test agent; and assaying for
gl ycogen toxicity in the presence of the test agent or
f ol I ow t A |
toxi ol 1o Dot S ool el b hedi R boac S R0 ne
1 5ganis ihavieg lanfpcell Ipfcdlfa‘aiwmamtty vAmexemplarylmeﬂmﬂ engihdesy

t h | fact t hat
orraBging § cdhFoherogiiss gy BB o eecnti g oo
t eéﬂycoglgﬁ Wxicifyid (ReRRSHnOBf ﬁ‘l%ttés‘l/ héoht Qf TR REES Sl iR with.

ycogeni c enzyne or %cogeno ytic enzynme in the
pr@%@ﬁt@eat @lyéog@stpxmj)émentl es t @tdsmgengamm@nt having

ased or, decrea expression
o Ry R i G EBR SRR TREE Pl
0l cpangeinoh yéll thatadyeees 4 @?&%éhic\éﬁlzyme of 88Rcbidn@Btiche
test agent as an agent having anti-cell proliferative

acOPYnE yithg test agenpte AndRessYIiRg Gotivily1fs gxpisstioniekthe
N RS anATRE b el ARen L BRAR 7 R SenbbBF e 5y agen
gl Wd‘d@@wng centagmg with the tegt ylgcmg ehﬂnke}ahed:cfnaifeﬁmdeﬁ)kbsaon
test a nmeasuri ng expression of the 25 gene. in
L 8 25 5tb® B opRaia iy e ok By coRenpBIUe GRS CEIERE hg
Wlﬂéhtiﬂé@ tHeQ8dt agélﬁ%@ bn abd hBARE ntRCellBROlIERSEE activity. A
ex ression of the gene identifies the test agent " as
b exemplarnhmethetliingdedes: qnn@ﬁchﬁg aaelll theat axprﬁssest y gen‘éet
l.udes:

o e e e
e agdrdogenadyticdizyietwitt0d tedt leis BREMetsu@ing dxpression of the

gene in the presence of the test agent or following contacting with the test

agent. Increased or decreased expression of the gene identifies the test agent

as an agent having anti-cell proliferative activity.

Yet another exemplary method includes: prdviding a test agent that
modulates (increases or decreases) expression or activity of a glycogenic or a
glycogenolytic enzyme; contacting a cell that expresses a glycogenic or a
glycogenolytic enzyme with the test agent; and assaying for glycogen toxicity

in the presence of the test agent or following contacting with the test agent.



30 gl ycogenol ytic enzyme; contacting a cell that
expresses a glycogenic or a glycogenol ytic enzyne with
wo b@408®i2 agent ; and assayi ng for gl ycogen t oxPCT/IB2003/005562
t he presence of the test agent or follow ng contacting

with the test agent. 8 WD 2004/ 039412
P@l@b%%&i@i@éﬁéﬁﬁﬁ@ tHE REILehPAY i do¥int IO Tl dntiesllt he
tesf agent as an agent having anti-cell proliferative
aqirbldetayive Setivity. bk dnothes rxemyplaryymethedingludass Icoatesting a

contacti.ng a | ycageni ¢ zyne or I nol ytic
erwgﬁwe’%lc gﬂzygn%g%xga( &%ﬁ%gﬁl?ﬁﬁﬁémyﬁ%ea‘gﬁ?gﬁ%sgg Ay of
t NeeBlEP SRR o@ﬂzeygrycdg@nﬁlemgﬁﬁ@ao%wdgen@mﬁy BEzyinte ke
5 presence of the test agent or follow ng contacting
5 winresengeeofi the teshagent or follawingeoatacing wilh thaissneget i vi ty

of, t he gl ' N7 e [ .
- duiydeet L FHEINE aFIR T B SRR o ey BB e
hasnizpge aBtpect @dly, id@itifles fiey 1astiagentas b udny havhg hotlscldf
identifying agents having anti-cell proliferative
acrplferafive aptIVINY enpl oy assayi ng for gl ycogen
toxicity, which can be determ ned, for exanple, by

scr eeni (g8l ofi BRI LIS Bhvinh NS-IASRARA ROt ffcan

gl ycogen toxicity, ning for cell viability,
10 scemegoy agpayiog fordlydrigen coxicty, mbthhotainda defermaisietl, for example,

proliferation, gr h .or. survival . t hods of .

P SO e ah GO aptey SSing ot B Beeniguisiory
155820/ G PEAFFELBINtO kerd&tihgy Fdr InHiBitiBn or fed@bticHOSRRIRIIC OF
a gl gcog‘enol ytic enzyme or a reporter). Exenplary

gl grobfyeation, gnosvtlyPysvyeabl yti c enzynes, as wel | as
reporters are as set forth herein. Methods of

i dent i fyi . [ l.ddf i j ;
ol (d  WEIBJSOFRESu SR A8 Ral OLERD Bval it iiRed B,
15 begsrregprsdonor ativity (é.8.ca gyobganédon aglytugeholytatnzyme or a
nmet hods_as targets are proga otic.or eukaryotic, The
cefeperignEpRmBlaaLslycagenicapd ghicagrnolyticsarunes aedelligt h a
nug Slit&safeiéi §§f&>ﬁﬁ'?1%{-°ei1(.e- g., gene) whose expression
S 0 Ieof yar

[ ontr egul atory region (e.g., of a

gl ycogenic or glycogenolytic enzynme. The cells )

i ncl udeMethods pf wlentiying ageatssen be perf@niedhin pelutipn; dg solid
cells, .and tunor .and cancer cells. The invention
pr%sﬁégv |Ci’§.rmAWvoéxerrpl ary kit. includes an anmount of

an agent that increases expression or activity of a
20 gl ycogeqQtlts tazoanthe sarkgned aiithiaraiseenpldyed imtwriinvesttioni ng
the agent to a subject in need of, treat rrl?nt %n a
methods as targets are prokaryotic or eukaryotic. The cells can be stably or
transiently transformed with a nucleic acid sequence (e.g., gene) whose
expression is controlled by a regulatory region (e.g., of a glycogenic or
glycogenolytic enzyme. The cells include hyperproliferative cells,

25  immortalized cells, and tumor and cancer cells.

The invention provides kits. An exemplary kit includes an amount of
an agent that increases expression or activity of a glycogenic enzyme, and
instructions for administering the agent to a subject in need of treatment on a
label or packaging insert. Another exemplary kit includes an amount of an

30  agent that decreases expression or activity of a glycogenolytic enzyme, and

instructions for administering the agent to a subject in need of treatment on a

9



| abel or packaging insert. Another exenplary kit

i ncl udes an anount of an 30 agent that decreases
wez@mseinn or activity of a glycogenol ytic enegIEB20eans562

instructions for adm nistering the agent to a subject

in need of treatnment on a 9 WD 2004/039412

PClabe BaQfa3k b Rdert.| ¥bEinoter BaslgAstynGt inbiaaéd an a¥@dunt of an

anot her exenplary kit includes an ampunt of an agent
t hagent et Bwsessesacewnulation ehingpegliylar gbepgen. apd Hisjragipas

f.er| t
Uty ARhERHLONR o0 BAMBCR A O (ARt A or
I npadkaginkiihserto (Kitswopaiohallyf furtheeinclnde b aheti-amaivr |1mtru1ﬁe r
or immune 5 enhanci ng agent, pharnmaceut.i cal

5 t oPRRANGIE RSN, BiAmaraUtict deratlatinns, Andcartiles pigpanufacture for
de IdblY\?eEl:ng hd DRnPHRNS sﬁ‘tﬂ%c@ l&a?% i si6hal r\éc?‘r%lyét mlcall for

reglional Py or- system ca Iy, exa scripti on
of ekaxmplengs Fi gures 1A and 1B show reduced Hela ceII
viability and increased 10 glycogen deposition after
infection with AdGE, V\hi £ e and viral vbector
"dose dependent. (A) Sed with 200 MO

(1ight a b or, .1000 MO r rey.bars)

Saenovi Hidtres PAtnd {8 s ﬁeﬂmeéaﬁfg@ CEpipli R ncreased

10f e%_y% b&lﬁoﬁ’ ﬁft&%ﬁfe@ﬂ&l szth\ﬁlcf@l' Qhi! 1& ﬁmferaﬂﬁ‘vual vbector
|nfec ed cells conpared t contr ol

i nlfdem deghendsint. i%gbhesﬁlwn&gted vrlér Wsﬁllgh‘@ra}bﬂm or
00
C < 1bdoon GRSy patatefan Ty B geR i £ R

v e@ép@ésehfsamspat@éﬂmgé ofeidlacedls Yideh AHGH lin@stell Bellcaingfred to
Bars represent glucose derived from

gl gesrthAdpShinfseigd sellygxperssrelnsiapeseentage. (B fiedacalls t h
15Adﬁtlf and ﬁ'2'06 MO & gtlﬁ&) wd%d/\‘i' sﬁaEﬁ{Zﬂ tdd. QHﬁﬁcfghfa?'

sés resul ycogen evel's
F| glyrce genZlAvél@ afifd \&bmftmmﬂucmh wedelassayaddad tithys indidated.
fter infection of

d gl
585 TEBCOTE AR S FtRER %@Lrb@t&}!sooagw asg-redisit g Nigp e cells
C aﬁ‘ﬁ:f@éte&‘ Rlith Ad(‘}‘Lear{d'\égﬁZ Infedtéd Qltﬁ‘gﬁpSh gﬁg Lﬁ\é(lhep@ilrah vector

viability followng infection at
codpsaseesultan Aighshgly¢®@en l¢vets: eased accurrul at| on of

gl ucose derived from gl ucoanyl ase reduced 25 gl ycogen

inLoVo ells S dfr m i,N¢

20 conpar e glges %éet{):iy R&vr uce V%a elqg No%l e&a&lycogen
r edueieshinticalfier infe@ivsh df@)hunmﬁrcemaﬁal cafide (U Vb ) @i 20f
gl ucose derived from gl ucoanyl ase-reduced_gl ycogen

wh&Bman breast ageerice 1ing (MOF ThAddih AddpdAdd-oMVe el viability
ORI Rinf M R ion at 100 MOI with AdG, as compared to AdpSh. (B)

Increased accumulation of glucose derived from glucoamylase-reduced

25 glycogen in LoVo cells resulted from increased MOI of AdG;, compared to
control AdpSh. MCF7 cells show (C) reduced viability and (D) increased
accumulation of glucose derived from glucoamylase-reduced glycogen when

infected with 45 MOI AdGy, compared to 45 MOI control AdpSh.

Figures 3A and 3B show that AdGy, in combination with cell cycle
30  inhibitor roscovitine increases glycogen levels and further reduces cell
viability in comparison to AdGy alone. (A) AdGy. and roscovitine (black bars)

significantly increased glucose derived from glucoamylase-reduced glycogen

10



Fi gures 3A and 3B show that AdG. in conbination with

cell cycle 30 inhibitor roscovitine increases
w@bkoogomm | evel s and further reduces cell vi abCT/IB2p03/005562

conparison to AdG alone. (A) AdG and roscovitine

(bl ack bars) significantly increased glucose derived

f IaMh@Lid§ PRIM lcasEovep dHeaf cBmp&P@RAR0 &FhdMA RF0ALRBA4A2
PCT/ 1 B2003/ 005562 in infected HeLa cells over tine in

cogrprbinsper oscovititiedn cm@maacbmweth (cmmkl AfinSh (peeBym gtiey

roscavi e in. conbl

g?léasysc} g ?SC"(”éb“e ﬁY ﬁ%cr Ellsanl ] glgir)]lthll%ggﬁg%é’eas

C eddils VTlahatio bVVl@f)le/é@ﬁ-frbmf&dE§ﬂlfecQ@i tedls chimparedto thabbf
viable cells from Ad@-infected cells co ared to that

5 of camtiebAdph- in&@ﬁ%cqlhfi%@tpé@ﬁse@a aspqreeniagsfasoth resgoytine-
P e’%&ﬁ&{ (%gegrt l;a% 'i]ﬁtr%a&\ic? ?e\ﬁsga L 33 bér%e ak @ @eétﬁfeﬁ% \pc% %s)ith

ed ce treatments were
Wi 10 MOOQfMals.of virus. Figures 4 shows that genetic
el enents can increase expression of GL in order to

further_reduce cancer cel| vyiabilit The four .vir
Lsed woFlgrss Sehoe ateRneis demongednipreg Bty ot 8T

enhiy o'ﬂrtﬁér%%%% ca@P eQFiaWility) TEAfoPHirhReuiRy&e S’
UTR el emrent, and Ad@WRE wth Gwith and the WPRE

10 eI Adp$h withinb Gij AdSewithéh duti se dnlzemcibg@laupint, ARthspeLofith

B2 RS A S S Rl bR

DGWRE?QleB@ﬁtC rAIPYir@des wRrdied iah VEWIGIN Rati0 o #RsledllE 6dsh
of nodul ating levels of intracellular glycogen. By

novighsainfested astls tocesaningl AdpPl-indpaedeellgleypissied as é@m%nféa%

alternately be relieved of glycogen or accunul ate

gl ycogen. G ycogen acg) Eﬂlﬂeﬁtﬂeg&ligﬁoncel | s can be toxic

which can lead to an decrease in cell
15 Pl ol feﬁ“ﬂé 19Bn a@\%‘& %ﬁ‘%l\éhy ?J‘tm%ulx e{/él% 4 1n%@éflular

gl ycogen accunu |C|en eve

pr guegent B¢ wbdylatinpeintractdlatan levals of %i)m:bgen 'Eb\lll!sqan alternately
undesirable _.cell prolif ei ation,

ab
anBe trliseeLlysPsER BF dcHuialg g]ﬂ@o%eg} | yco(ggn accun{flgqlt}on in
r +ns & B bk AhRAHR IRV G it £dQhsE AIGAN

can targeted in order to reduce
pr pfqlrlfaamm, grmwthy onwival awiabilitil Vremglydoigen ageunfulateseat

20 eBightiendls o romusere o2l o8t Kot R i BE°

FOgeleXANRRiorC ¥PHWER 86 MhoRmalbaidi dMichsedHypapraifétiig bRt
directly or i ndi rectlra/ participates in glycogen

sy fi & essilksprobfesdive disordess such as tumors and cancer cells) can be
targeted in order to reduce proliferation, growth, survival or viability of the

target cells.

25 Glycogen can be induced or stimulated to accumulate in cells by a
variety of mechanisms. For example, expression or activity of an enzyme that
directly or indirectly participates in glycogen synthesis, production or
accumulation, referred to herein as a “glycogenic enzyme,” can be induced or
increased thereby increasing intracellular amounts of glycogen. In another

30 example, expression or activity of an enzyme that directly or indirectly
participates in glycogen metabolism, catabolism, utilization, degradation or

removal, referred to herein as a “glycogenolytic enzyme,” can be inhibited or

11



accunul ation, referred to herein as a "glycogenic
enzyne," can be induced or increased thereby
wo par@3sming i ntracel |l ul ar anounts of gl ycogen. PCTIB2003/005562

anot her 30 exanple, expression or activity of an

enzynme that directly or indirectly participates in

gl &é@&g%& tHELEPRIcteaShg GfRBAIASHh ot fl ZPddgeR, Although
degradation or renoval, referred to herein as a

" geyaelganieinsttha perticjpats th ghyeegbe synibdsisi produgiionior WO

2004/ 039412 PCT/ 1 B2003 5562 crea e .
e R e SRR 1P PO IRT, SRR T gy s i B datisn gh
SQ¥RLAI B¢ AbtebdimidallbnBdfdsistich #e§ domay kmelygen substrate to
synthesi s, production or _accunulation, or glycogen

5 maredust resciion forgyempierGLMT isiaglocasn trapwgrtabiand gycagen

renpval are tt i.cal [ AGE: .t not

c P e Aol g R HeaRot o RARIT AL KPR IR A

exapgigen, fok-&8nviepieAce) butbhigseteinsans iy teemed iy cadenicomen

targeting subunit famly are adaptor nol ecul es that .,

asglpeqgsnelypenzypes Bs ugpdyherrye Aue togneis prtisipatioR 1 the yampous

pr ¥ .

o1 PSR Bl o Bhfe LOLIRE IOYKE TR Eerfio] threfore includes
10 pamtthodpaftihamwasding inkracelimidr derelspeftghwagen tegatdless diithat e

gl ycogen |l evels, The .invention therefore includes 10

%@gardﬁlyﬁlﬁb%kf’rn@o? A OCHIUI™ evel s of gl ycogen

regardl ess of the particular physiol ogical or

bi ochempallafRE BaRésbn JYRENiAL oM A%Phe Stk pitidipates in

activity of an enzyne that participates in | ycogen

syglybeesh synthesis peadughion, geevwnlatiqn, @w,’tahf?bsrab%ﬂtag)@ m,

cat.abol.i s tilization 'l I

AT B, oo SRR Oy P TR o
15 ONEorQixafles ofld MCAGRINIFcogaiiy BRBmE| orfa gaRenestinglang a

gl ycogeni c enzyme, can be infroduced into a cell in

or glzeogesic eneyma.can beyriredused infgye pelbim qrderdp Igrsass (vALs of

n. T R i bOry . . . P

an GGk eREBEBY im RGP CTaS MBSy Bl el et

f ofintisegsepribyyuel aoall ttedrfermg RNAwe kriplex forindhgprdydictegtide)

inhibit?ny nycl ei ¢ acid. can be 'ntroguce intq a Zq

coP 2 el g epepding srpBBITOR,Rhlels i Ge B iogpcid into a
20 9! YAP@&RderAB il chdisd1dv Bl Yof ifek8lllar Afdddes eAUSRIGBItdrH ucleic

targets a glycogenolytic enzyme, or encodes antisense

t hadid s¢equenes thaighsgesgegiptogeneyénenzyme, engncodes antipende thad

into ell i rder to _increa I | s. Qf

| nipete B ereshOyRh E85me omh b LEDRTs dieleellie o508 on
of incAdaBs RREL BF MiAusl L BirglRwigen. OintRERbFlasmicdntrsductivh of e
or induce intracellular 25 g

: ace, ) %ﬁgogen accunulatiﬁn,
opeprARIiaty nedei agidor perteingan shmylats of IRUCS IRIEACERUIG ¢ h
25 t hEly'cgé/e%natc'c@lﬂula{igr?,ro%ti@ﬁa?lyp& ?(Y)lig fe@eﬁ?t hods of

Thus, in accordance with the invention, there are provided methods of
modulating (increasing or decreasing) intracellular glycogen, optionally to
toxic levels in a cell (e.g., a hyperproliferative cell). In one embodiment, a
method of increasing glycogen includes expressing in the cell a gene product
30 that increases the amount of glycogen, optionally to toxic levels in the cell. In
various aspects, the gene product is a protein that increases synthesis or

intracellular accumulation of glycogen, or a protein that decreases glycogen
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nodul ating (increasing or decreasing) intracellular
gl ycogen, optionally to toxic levels in a cell (e.g.,

nmet hod of increasing glycogen includes expressing in
the cell a gene product 30 that increases the anount

of nEhYAREE BataBRishD alikatioh AehRdhtfor GUEMEVAIN A particaht -
In various aspects, the gene product is a protein

t reapedtsn trecgene $>r®}ant tomgyitisepa glycpganseaizymie 4¢. &, encoded by a

SCEALRSAE0, Bl st FaR o e A BB esenses

Mehgleale, SIPa iz ae khas Margats b kiyeagdnolytidegeadat i on or

renmoval . In particular aspects the gene product
conprises a glycogeni c enzyne encoded, b
pol ynuctresticdep;limiting ﬁX%Plie% %@@CQ%PS‘P&GEY@%% Hnﬁléde'a

SRl dodl LB Fvcdioh SR, e (%eﬁlhgﬁ%mﬁné Bdein
n lC(IG}NIPDﬂ Iﬁ‘d)tﬁgl Iﬂ»oapsl’mlt&s— lc(ngll)lya: glyerden tangetymgesibunit b{iHR-1
gl %é%%ﬁ%‘r Byt EOET Ao RIGRY OGNS e, or

P&i ctasc(-g) Bpaglgha@ tﬂ\hﬁ’&ﬁiﬁ%@ G 98t BEeBiH YibinitQIf

|so orm or nber, a Hexoki nase 1rsoform

o r PR-drisdfyrnmesmiddamilp men@jem mniude G (BER B38.3PBgpHdie

| PR Gl PO Bk Gl (piig TPk

F’F’ &R RRRhdRadotl{ PRk o
R?élﬁ)culggggm%%ggg%@ 8é&§gettl cul ar egl(grrpl gﬁ%‘?

gl @&mnlmcmm nshcgglupqﬁg ﬂm@mqrtyr Wb Wﬂg@kggaqsgortsa

gI en acg I

R ASERTR Bl LB MSS et A0SR Shme
gl YOG 0sifYy ﬂteJT@@o%onEfﬁmmra)’ yeqiki@o gad correspayding Genbank
names (using the Hugo nonencl ature), sequences and
coRICESHIBIIFTE8AlARK  accessi on nunbers i ncl ude:

G ycogenin  GYG gl ycogenin NM 004130 GY® gl ycogenin
2 3818 20 G ycogenin Interacting Protein (GNIP) .
A AF AF396654 Protein phosphatase-1
PPBI Vﬁ?%{"@ﬁ@ﬁ%@ﬁhat ase 1, catalytic sugunit al pha
i SGYGR glyddged0 2 N)B 008319cogen Synt hase 25 GYS1 gl ycogen
synthase 1 (nuscle) NM 002103

Glycogenin Interacting Protein (GNIP)
AF396651, AF396655, AF396654

Protein phosphatase-1
PPP1CA protein phosphatase 1, catalytic subunit, alpha isoform NM_002708

Glycogen Synthase
GYS1 glycogen synthase 1 {(muscle) NM_002103

GYS2 glycogen synthase 2 (liver) NM_021957

Glucose Transpotrters

SLC2A1 solute carrier family 2 (facilitated glucose transporter), member 1
NM_006516 GLUT1

SLC2A2 solute carrier family 2 (facilitated glucose transporter), member 2
NM_000340 GLUT2

SLC2A3 solute carrier family 2 (facilitated glucose transporter), member 3
NM_006931 GLUT3

SLC2A4 solute carrier family 2 (facilitated glucose transporter), member 4
NM_001042 GLUT4

SLC2A6 solute carrier family 2 (facilitated glucose transporter), member &
NM_017585 GLUT9 ,GLUT6 '

SLC2A7 solute carrier family 2 (facilitated glucose transporter), member 7 AL356306
SLC2AS8 solute carrier family 2 (facilitated glucose transporter), member 8
NM_014580 GLUTX1, GLUT8
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GYS2 gl ycogen synthase 2 (liver) NM 021957 d ucose
Transporters SLC2A1 solute carrier famly 2
W@ t@agiob4tat ed gl ucose transporter), nmenber | NV/OERO&IB5562
GLUTI 30 SLC2A2 solute carrier famly 2 (facilitated
gl ucose transporter), nmenber 2 NM 000340 G.UT2 SLC2A3
SokUtEALCIUd @ik il ¥ (Rcifthtad fluédsatranbpatdis; AREber 9
t r Aansprotkec)uto rEmdTer 3 NM 006931 GLUT3 SLC2A4 sol ute
castCax10fsaltel o;arr@r fafnite? tfadrlmattexdglq;joeremampdrrtea)nmpmbdzreﬂ)
WENNE63QY77®5UNM)01042 GLUT4 SLC2A6 solute carrier
5faﬁM3 llumarrret @fné)dZ (fecitaietoliqoge sansperter)) memeerjdr 6

% %E V% RaTain o Farsatiar: e @%féésoe
o rrzs Q% S ST s,

rrPPfEHl;BQ GQ@n(tQQ@é@c%se PhisgARSREMbE 14
Ccani ¢534f4@@|_ y14 (facilitated gl ucose transporter)

menber 9 NM_ 020041 G ut9, GUTX SLC2A10 solute carrier

f awlekokindsd kefoinsidndtady alenbese transporter), menber 10

NMCEEQTiedkitase/ HeBolbn=8k @2Adtlrity ohset dialetasrof the ybengid) WM2 000162
15 ( f & Ihexckinese ‘gNMcQ53§é0Q r ansport er), nmenber 11

NMHE3 hewkinega 2l 0 SLC2A12 solute carrier famly
2 W@P’Fqkt"éiee}j(“@!t‘hﬁe&é@“"ﬁ’%ﬁ%%orter) menber 12

NM SLC2A13 solute carrier famly
2 B2 iy vie KU §) hsa3 10
5 a d 1 5
20 NGB 5 tchile s Tn%é 366“51515/0
(facili ate g nsporter),

NM%@@%%W@;MMWFD%&O}M@rems/zarédqbé@m Iy
nmerpens3 el pHESPRBIASS € 1 {inmaser) 4ubuABBBINM_§2480% &,
di &bstsess, @PPIRe young 2) NM 000162 15 HK1 hexoki nase

| RRPOR35POtelMosnba ke Masgymorwmmmsgoumt 3C NM_005398
25 PPP1R5, PTG

PPP1R3D protein phosphatase 1, regulatory subunit 3D NM_006242 PPP1R6
PPP1R3A protein phosphatase 1, regulatory (inhibitor) subunit 3A (glycogen and
sarcoplasmic reticulum binding subunit, skeletal muscle) NM_002711 PPP1R3,
Gm/RG1

30 Specific non-limiting examples of glycogenolytic enzymes include:
glycogen phosphorylase, debranching enzyme, phosphorylase kinase, glucose-
6-phosphatase, PPP1R1A (protein phosphatase 1, regulatory Inhibitor subunit
1A), PPP1R2 (protein phosphatase 1, regulatory subunit 2),
phosphofructokinase, a glycogen synthase kinase-3 isoform, GCKR

35 glucokinase regulatory protein, or a-glucosidase. Exemplary glycogenolytic
enzyme names (using the Hugo nomenclature), sequences and corresponding

Genbank accession numbers include:

Glycogen Phosphorylase
PYGB phosphorylase, glycogen; brain NM_002862

40  PYGL phosphorylase, glycogen; liver (Hers disease, glycogen storage disease type
VI) NM_002863
PYGM phosphorylase, glycogen; muscle (McArdle syndrome, glycogen storage
disease type V) NM_005609

Phosphorylase kinase
45  PHKA1 phosphorylase kinase, alpha 1 (muscle) NM_002637
PHKA2 phosphorylase kinase, alpha 2 (liver) NM_000292
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HK3 hexoki nase 3 (white cell) NM 002115

A ut am ne-fructose- 6- phosphat e transam nase G-PT1
w@bkast@sg4me- f r uct ose- 6- phosphat e transam nase 1PCT/IB2003/005562

NM 002056 20 GFPT2 gl ut am ne-fruct ose- 6- phosphat e

transam nase 2 NM 005110 d ycogen Targeting Subunit

of PH¥® phosgohtsakinastd bétanivi_gooresber s - PPPI R3B pr ot ei n

p hersiagasgholylase gigadeay@niya ( imircle) Nidr 00681huni t 3B

NNE-IBOphogbhoryldsk Bindg0 GamPPP [ teetis H10088% pr ot ei n

priamiawr@s@onylaseé@amgwya ('Kenhl bitor) subunit 3C

5 NI\@@G‘S‘S%“O §REOryIpSEK phosphat ase
1 PPP1 R3A
pr ‘@%’% Zﬁg%gw%gggs@hiwla?eeﬂrﬂﬁs& %{%ﬁ% gt or) subunit

I Sesaarcopl asm c reticul um bi ndi ng

3ALE
s%%@ LekoNVAQO8hsd PPPL R3, G RG
10 30g Zlido e QHth éé’ﬂuﬁds@g besaloesos8t gl ycogenol ytic

enzynmes 1 nclude: glycogen phosphoryl ase, debranching
engeme-cnosaeky | ase ki nase, glucose- 6-phosphat ase,
PRBSH fludase-Btphbsphptass patalytitgglydogen stgrabatissage kyphil, lvoi Gierke
s udisaase) NN_APO1SPPP1R2 ( prot ei n phosphat ase 1,

regulatory subunlt 2) phosphofructokinase, a
r

R 35
15 TAdpate] 5 aé?r}ﬁ(ln'}bl}'toﬁs %Ei&%
'?E;!Rgr(?mtﬁ'\%‘@%ﬁ ?’I ulatory Spyn \H%\)rrekélﬂ (usi ngatsﬁe Hugo

no sequences and correspondlng Genbank
ac)g%S }70%'&0?)7 o s& MGdrWAlR posdo¥co. en Phosphoryl ase PYGB
Sﬁ

phg ﬁo?ﬁlctoﬁ é%‘éorg@é%lem dobogyM 002862 40 PYGL

20 Phesh BoshiRH@ctolghase qgeaet NM veze2Her s di sease, gl ycogen
. storage disease type VI) NM 002863 PYGM

phaspbsitags ase, gl ycogen; nuscle (MArdl e syndrone,
gI&GbngOSt@gLagBldasb deipbe-ot wtr sfgupded@ig®oen debranching
thmrg}ycaw siarpgesiisease NMHOSB#or vyl ase ki nase,
al BhA gluc% ew@}wa mddaeeeerdlsqawcmaééﬁaﬁwsseﬁ type'll)

25 k| i ver 1000292 14 WD 2004/ 039412
g&gr yl ase ki nase, beta
tase glucoamylase (alpha-glucosidase) NM_004668
GCKR glucokinase (hexokinase 4) regulatory protein NM_001486
30 Expression or activity of an enzyme that participates in glycogen

synthesis, production, accumulation, metabolism, catabolism, utilization,
degradation or removal can also be modulated by agents or treatments. Such
agents or treatments can act directly or indirectly upon the proteins that
participate in glycogen synthesis, production, accumulation, metabolism,

35  catabolism, utilization, degradation, or removal.

For example, substrate analogues of glycogenolytic enzymes that are
either poorly modified or not modified by the enzyme are a particular example
of such-an agent class. Substrate analogues may bind to the active site of the

| enzyme and either inhibit or prevent binding of a natural substrate, thereby
40  increasing glycogen levels. Sugar and carbohydrate analogues (e.g.,

pseudooligosaccharides) are a particular example of a class of agents useful
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PHKG@ phosphoryl ase ki nase, gamma '| (nuscle)
NM 006213 PHK& phosphoryl ase ki nase, ganma 2

W@ t@gse)2 NM 000294 PHKG. phosphoryl ase ki naseCT/IB2003/005562
gamma-li ke 5 CALM cal nodulin | (phosphoryl ase ki nase,
delta) NM 006888 CALM2 cal nodulin 2 (phosphoryl ase

¢ R HibiHEL bRleDbhoCltesion d b AL IR A bodinslytic cnzyme.

sySubsasie duhlogees-adsodsKBde polypagidns aydmingiesidiat aymigthe
| M 019884 .10 GSK3B gl '
bR ly B55632 SRS Sobe It s o gt ylsted B ogen

9! 45058e GhRINGA PhatAREvateaihe eiiyike (BtehG ERRirEL1VAYSS
di sease t)ége I, von Gerke disease) NMD00151 Protein
ug,,

5 phglgpoesna anagglokes of glyengsu aynthass ipmm rrieyigeseaples
gg‘%isl hat@?ﬁtﬁgﬁ%g?iﬁﬁgﬁég ry (inhibitor) subunit 1A),

phat ase 1, regulatory subunit 2),
Phosphof ruct oki nase PFKL phosphofruct oki nase, |iver

NM_OOZG'ZE\IJ:]S, HFfV?mﬂﬁepmlﬁ thedhwdationstherenmsglsepiVitizd 289
20 PFKP phosphof ruct oki nase, platelet NM. 002627
a methedy akmodeptingglyenoen iga ﬁglﬁg%gg a3 agent thaf increases the

4 BhBiA o HERBMIEANSIRLRS (i &Mﬁﬂaﬂe@ﬁ?ﬂﬁhiiﬁaudes
enzyne, glycogen storage disease type 111) NM 000646
10 GAdorgihating wicdH$e 2., ahpperprodiférati(eReh) withi spegew, thajliyareayen

;It 5 %algﬁ,ife fﬁg‘fe(}gtﬁé ?oewlé{}% lp\éq%ss, Kgihg@%g%]éngeudegg&galy@r, muscle
al ghgraint@Ut TR hnSthdebe@fRedV@NMEIBY i hetes bb@aa B A%f with

(al pha-gl ucosi dase%n NM 004668 GCKR gl ucoki nase,
( hexagenhthetindieasasdhe amount of glycegan tNVROE egelsgprovided that

E bl R TR ABkABPLE | s
15 mepRdxphbisMse Gotypo@é kS Alivel, hiusélabl Brain glfegdeadhbiphordise

renoval can al so be nodul ated by agents or treatnents,
Suishtypaly itose gspack dag agent icieases Q& stigplates expregiion or activity

B T
nmetglredsicir activity of a glycogenolytic enzyme. In additional aspects, the
hyperproliferative cell comprises a benign hyperplasia or a metastatic or non-
20  metastatic cancer cell. The cancer cell may be in culture (in vitro) or in vivo,
for example, in brain, head or neck, breast, esophagus, mouth, stomach, lung,
gastrointestinal tract, liver, pancreas, kidney, adrenal gland, bladder, colon,
rectum, prostate, uterus, cervix, ovary, testes, skin, muscle or hematopoetic

system, of a subject.

25 : As used herein, the terms “substantial” and “substantially,” when used
in reference to whether an agent or treatment “inhibits, reduces, increases or
stimulates™ expression or activity of a particufar enzyme, such as a glycogen
phosphorylase isotype, is a provision meaning that the agent or treatment does
not affect activity of that particular enzyme (e.g., glycogen phosphorylase) to

30 increase intracellular glycogen to toxic levels in cells. For example, an agent
that does not substantially inhibit a glycogen phosphorylase isotype does not

inhibit the enzyme at the agent concentration used to the extent that
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35 catabolism wutilization, degradation, or renoval.
For exanpl e, substrate anal ogues of gl ycogenol ytic

wepayoes1l hat are either poorly nodified or nPCT/IB2003/005562

10

15

20

25

30

nodi fied by the enzyne are a particul ar exanple of
such an agent class. Substrate anal ogues may bind to

t rlﬁtr@c%ﬂhl%? %ﬁ% %enoafccﬁrﬁﬁlat& RAWOIR: 180, eTRIE hirel tRIRE lkhl)wﬁ r

prevent a natural substrate, thereby 40
i dnmlwggxh yhaspborylase sotypeSpigsent atnliveu‘ambmi@/m(hbrem

| |
R STty R R BRI S e it Pes megys
ZQ%/ d3id 2ctREY/ is B0 QARRIBRed Efugh Adhinkidabdaitratellular

reduci ng expression or activity of a gh‘%cogenol ytic
erglyengen tSieliels that erednzic éggesedap@bcallrmp etion] gOBHLi des

and m t hat mmcth ally occurring
suﬁb‘g‘flyé[e‘élagﬁgfr’ gQgPr&VST %ﬁglgphor yl ates gl ycogen
synt hase which in turn |nact|vat es the enzyne thereby

reduci nggdrey &l dsreatméntgthnt ag émdiredthyi & stinmulate @ ngmlﬁt a)f
gl ycogen synthase i s one particul ar exanp

2 (R TIROBERIS1OT [ZHSP BP0y CSRZNe, s B} B o el S 6y e,
m)h@u F%é’ bit e‘lﬁqn@ﬁﬁec‘g’!‘é‘?%&éﬁ\%ﬂ@@ in R fﬁﬁﬂﬁ’ts %fycogen

glycogen In a usi ng an agent

i rlﬂfoeﬂmﬁlaﬂdmtivﬂmahomxclwed hjz dis pnloarslcgi Wgcge landl n
one enbodi nent, nmet hoqq es 10 c ntacti,ng a cell
(gt e i ey ghiepsenty o Elispespetc Srime.
| NGIRAS BF coddn lﬁ%la&f ashl MQHQS‘dthﬁra{chﬁed R¥¢RhaSe

V\,herelnllilhec is hot aliver, nuscle or brain
c ellntracelllmm rgbtct)gem woribssdhanstiokic leveheletgodhe ampuietos agent used

t th . .
S R A
agRBorfiassy, ﬂﬁp@b‘ﬁﬁina{izhb@hie)d teidth B dgeaBitand itleytn@hts,
expressi on of gl ycogen 15 phosphorylasg i sotype

( eingluding the smcxﬁomsmcln@tmg esAEPYes §F acatsend Sreaunsingy spt futh

| S

CRC et ol PDELBIREE btycb Qi A cdgPRSIFEP B3y fle such os
englya@enlphoqmtﬁwe agpehdse cffieet 1agembream)imre®llutar glycogen
i nhi bi ts ?xpr essi on or acgl vity of a %nol ytic
enByiREic lovelsa dhe camgentratiop o the ag ‘i’fé’”‘i‘?ﬁ P iferative

cell conprises a benign hyperplasia or a netastatic or

non 20 RBEAStRIIGE sHRANGRSIeGRdS. -Ashiked BBREE theCeirh “sal be
in culture (in vitro) or in vivo, for exanple, in

br miokeculed sefewsrto pealeculy aksis less Smprabguis> kilasialtans in size.

SRS, PR G ESHARAL o Ao G o

r egdcwals aReRSicAt 65 arlioficUBrm Cer dampl@Vakiym, Lesf@s, skin,
nmuscl e or hematopoetic system of a subject.

Specific non-limiting examples of agents that reduce or inhibit
expression or activity of a glycogenolytic enzyme include glycogen
phosphorylase inhibitors such as N-methyl-beta-glucose-C-carboxamide
(Watson ef al., Biochemistry, 33:5745 (1994)), Alpha-D-glucose
(Oikonomakos et al., Eur. J. Drug Metab. Pharmacokinet. 19:185 (1994)),

- Glucopyranosylidene-spiro-hydantoin 16 (Somsak ef al., Curr. Pharm. Des.
15:1177 (2003)), N-acetlyl-N’-B-D-glucopyranosyl urea (Acurea) and N-
benzoly-N’-B-D-glucopyranosyl urea (Bzurea) (Oikonomakos ef al., Eur. J.
Biochem. 269:1684 (2002)), N-acetyl-beta-D-glucopyranosylamine (Board
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25 As used herein, the terns "substantial" and
"substantially,"” when used in reference to whether an

wag@an3ai2 treat nent "inhibits, reduces, increaBEFIRA003/005562

stinmul ates” expression or activity of a particular
enzyme, such as a glycogen phosphorylase isotype, is

a RA.OBloh&n. ﬁ@@@'@g(l@%% hplﬁlﬂﬁlaé‘ﬂ%ﬁda%hﬁrﬁ?ﬁmﬂﬁaf@x%ﬁ and

not affect activity of articular enzyne

gI Pedteffmaos &orJmebymtusgms. (A9 PASP-Pht49er b0 ca-

2ERESENYD Aokl sl Binkaothd savPge AR PR Ak aise

ph@ﬁ&lh Ar¥h. F6cHHR BIHShyd 0586 ITOL 200 NhiThbIk- L HebRARNAER at
the agent concentration used to the extent that 16 WO

5 200Hp@39414. . POV EQ@@:B/‘UO@@MWQ% Battsopiaps-4-4Pycogen
2o AL RS LoD BE8 4 DB SRl

sphory ase redent

I msom{eﬂk@oﬁfadobétaﬂnhotaih&l 100936 ctw&;a)nmw Ry401 and
inhibit" these gl yco en phosphor%llrase i sotypes neans

th&e“ﬁém&% (Betgans @f VL, DighetesER1HP CRMDpPRigH abudR. 0
@5@&@627%&@@@'9% q 4%|1c9éo¥gqgﬁﬂn1§18 d- &Xﬁhﬁol i Byl €

I'T feration, gro
10 S u(Rosgedan et/dzlabﬁkrlcht&pclmm Blophysl 3802274 (Qﬂ@@)l) e5-clhilotor HilN.

A e e s e s e e e
e. Sxoetﬁyl%MQQQ?PBMQéﬂhﬂkdﬁoﬁ%oé &A1Y B?ructufeOB ?7@(‘294)@)

inhibiting an intermegdiary protein which in turn
i nRytidexsal ¢’ ydiplyspho(1 Bpalphadphhlocgded ¥éthect Gvl. Bl Grean.not

I hi ) i sion. A t t hat

o PEUBTE s hos Ao iora SopmpEE G TR FHe T ey Pt
15 ENFEMS, Let U641 135 (1909 o8 Rin \SaR hainySedaBo eadid Tad It he

concentration used increase intracellular gI ycogen to

| eBdoghran CellxBiol. 241199y alphﬂhé»e@rs@nﬁtgammaa@ Xtiged
S (PEIRSAAN, BARl 88CIRT0tA0KNL), ieSEblludkse are

excrides rOVIS gly, this
pr epirsthidhydanisin (O&kedomekdsadr @/ § Bioage Mal. @hemt @26 E003)),

e atohe SUSE ¢t Rk T, G p
to t $H04.
20 )gcog % 5%%§Qbﬁyrp(/lag&s%ﬁe&ﬁ@%b’ ArSh SG Y. %181![3113%. 294:609

and wiose effect is
| ncrsms)e and2dacel- mﬂuaro ot)-ehgenyrahesyl finoridd @faskidloatr al.,

onc ntr (%I Qn agent or treatnent used. 20
Cﬁm& 1§8§)écul es. As used herein, the
term srmll rmlecule refers to a nolecule that is

less th @[Hdﬂ%ﬁf n(§1 KinktagalbRAPRsion aéérﬁsethat r-Ebhﬁ’de(‘(ﬁ‘luIﬂMblt
such smal | nol ecul es are organic, but can be an

| n@xgasﬂlcm mcemy of a glychgeaslyain carymenclude ghisopandyothase
Oliqnasg sofor oc ot B) 1|r1LH)L1tgrs Ir%ac%(\:/atlon of glycogen synthase kinase
3 (GSK-3) leads to the dephosphorylation of substrates including glycogen
synthase and eukaryotic protein synthesis initiation factor-2B (eIF-2B). This

results in their functional activation thereby increasing intracellular glycogen.

Small molecule inhibitors of GSK-3 include drugs such as
30  hymenialdisine (e.g., Dibromo-hymenialdisine) (Breton and Chabot-Fletcher,
J. Pharmacol. Exp. Ther. 282:459 (1997); Meijer, et al., Chem. Biol. 7:51
(2000)); indirubins (e.g., 5,5’-dibromo-indirubin) (Damiens et al., Oncogene
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Specific non-limting exanples of agents that reduce
or inhibit 25 expression or activity of a

w@bkoososmnn| yti ¢ enzyne include gl ycogen phosphOr/im2a63005562
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8??5‘3)2(53? gagf o J83m AR SERE 0Ny,

anAddﬂﬁ@néﬂHaﬂ&ﬁ&e@l&@SK-g drul iBbaEdEs compeieAbitd ATP33uch as
CP-91149 (an indol e-2- carboxan de) (Latsis et al

B| Alaigines @.2 368)1@0@&@@@421 meFB)a(Wﬁill@ﬁZd@‘l al g kalylg@Chem.

86.17
03502 g S, F BPOS, RRep 37305000y Mty er el
415 2984 (AR 8P L22 BM3))S Fanaibybledule 2ahibitdre oDEBEAY hl)se

1 4 di hydr 0-1 -et héjﬂ(l% ﬁm @%{ﬁagéonﬁ Iﬂ%&?ge‘g ﬁty Sbia%etes

105}9%95@??%‘85% o e Tl L S

PhySIOI 273: E868 (1997))
4- di dSomeil mqldsulennhmwrmfa(bi?lﬁﬂt forth¢ringnde denFals god sums

5 e?ahoﬁséﬁrf RTRane e Say B el Agaft o (ORhlgass

( 1¢19%65; lana SeResainle} o2-Cér./BAGL. @681 PEYI6H. mﬂhouéw fadty
oxoet hfy %am de (CP320626 (O kononmakos et al
r

St BRAEH r G8K-3 mrelapively)high dgsgof lithign is required (Ki is mM) to

b SPPASREER (M Ih PATEEN . KA Gta¥ e Ch iot cilao4
( 3(B9BY) A(s Ratiuthetgtenasital Bﬁ)sﬂﬂmunﬂ&tézlﬁ%mmmon IGAVE23
L L e
an fgﬁfgﬂ?a Sy 50 Cjemon | (YSem. @7*7@@@@ 808b); %hd StaRiviglePalSCi -

2003)’), gl ucopyr anosyl i dene
s P Ouut Biahe:di6ev ((1996)() (Thednmiaﬂztcfembf zihe, wiBtloovinics Mesglin

Ch 10: 26 di .
Amg‘r‘?}f’ By érghéé éclrnl IB ‘I)I%gﬁ ég’g‘é)fgé Ma(lllouz
(20P4),BiodHeR HI@}QEIB{ rRésY@HBlﬂﬁiﬁCQ% €62 @|002)) An@bther metal ion,
Bi ochéem Bio 294: 609 (1992)), and

2- berylinn.- 1ﬁ111181§$ 6SK- -Drghal tmpyimeh agiiityfaf a gPncgatration of 6 mM
( N%ﬁ}%l/els le%]l. ,eﬁloghem. Bib]phy%! l%]ss anj%mn. 336)9&'? %2;).1995) ) -

GSK-3 binding proteins are additional examples of GSK-3 inhibitors.
For example, insulin inactivates GSK-3 through a phosphoinositide 3-kinase
(PI 3-kinase)-dependent mechanism. PI-kinase-induced activation of PKB
(also termed Akt) results in PKB phosphorylation of both GSK-3 isoforms (S9
“of GSK-3b; S21 of GSK-3a) (Cross et al.,. Nature 378:785 (1995)), which
inhibits GSK-3 activity. Other stimuli lead to inactivation of GSK-3 through
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Addi tional non-limting exanples of agents that reduce

or inhibit expression or activity of a glycogenol ytic
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ZngVa%gS?e?% é&la%twoﬁe SR Flt@rHQtYo?ral ?@;35 @W&em

27 VilzBintie (vﬂﬁé)&)mnaami ﬁtlmﬂﬂnmhe CTakeuelli et al. @LBIDCheBl ds:42
ﬁ] h6929§),|(a1ﬁ8 Zf%) atent 0. I4,\[7%l1 ,95%) fA%%rrVnu%fmegéhquse ancli 1soacarbose
25  (Kim et al., Arch. Biochem. Biophys. 371:277 (1999)), Salacinol, which can
be isolated from a plant native to Sri Lanka (U.S. Patent No. 6,455,573; and
Yoshikawa et al., Bioorg. Med. Chem. 10:1547 (2002)), D(+)-trehalose
(Matsuur ef al., Biosci. Biotechnol. Biochem. 66:1576 (2002)),
Callyspongynic acid (1) (Nakao et al.,J. Nat Prod. 65:922 (2002) ), 1-
30 Deoxynojirimcin (DNM) (Papandreou ef al., Mol. Pharmacol. 61:186 (2002)),
Touchi-extract (Hiroyuki et al., J. Nutr. Biochem. 12:351 (2001)),
Diketopiperazine (1) (Kwon ef al., J.Antibiot. 53:954 (2000); Sou et al.,
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action, also inhibits GSK-3 in cell culture at a

concentration of 15 mM (lIlouz et al., Biochem
w@e@ploye12 Res. Conmmun. 295:102 (2002)). Anot hePCTrER2003/005562

ion, beryllium inhibits GSK-3 to half maxi nal

activity at a concentration of 6 MM 25 (Ryves et al.,

Bi @A8AMPhaRnO BN S49: TS 2062)?,@361 Dlé’e%Q IB-H&dU4z) ) . CSK-3
bi ndi ng proteins are additi onal rrpl es of GSK-3

i nglmmpymwsyl)xéﬂnmﬁ;glgqem-ﬁsgulomepmtalfﬂﬂfhcted)-GSK 3

th t.ide 3-
5 Wb R ARSI R By inD) PRE erile CrsbaliediaRes.

f - -
A e R L e e i

5 Gsglugepyrawsidgi(Babra g/, @@rbybs’dleiReaBN 10NA41 9%, Birarethys] -

| oSBT L ety R St ey 20 ™
200088940 if0ATic HAAOIAATBAK o1 90| SikcipbRsahasy Badhon.

i ncl udi n ﬁ) g;gowth actors such as EG- and PDGF t hat
st PP AfD0ERKNestrising chsuiibel dhg Biachame BippbresR os o epmun.

F f

a3 (OB 4 FOHIHOF b A0 Rk DT RGTVED. D

10 of Smghy((mmmm b cS%)c(zyhm alndlag d@e@{wﬁacggwﬂos lt(%][mtgge)

jtor of the. known and synthetic

a|5 mfe@wgt;?eéq%mr%xdtsf@r%ra lphag PSI%Q%‘%@%W dych
aSJ B?(ﬁ @Qﬁi 999§@¢’F§"@99%§,§4-%1%'t91§%3 FHibtamihe and imidazole

Adin.lnvestig , azasugars (Wng et
aI d¢r1\zh1162)esgofaiﬁmﬂﬂ et 8.0 Bletham( 1929’5)8)85 (1991)), AddHalphaddne

SRR i i OB NaSeCH B R Leshikuni

15 AC A 10 ieRE PhARE BullS37:166 98N] E}Bl@@stdﬂé%erﬁﬁ{ee(!ﬂ.lolyneux et
i nhi bitors of alcﬁ‘elarlil gl ucosi dases Legler
ys

Cafh. Atchelgiocksin, 281359 (198990 Npjirimysin (ﬂhﬂmb@nsreé al.,
[ CRRIRLES I, L TR AN, St fichi1 St AR Klifimy B
such, Subs Pat's ““Ana ogues are a pa ar trass of

al phhazge (idshdbaal] Biuchemig, 367341l (1996)) accordance
with the invention. 15 Additional non-limting

or oot | Dpilerspe %a‘%w%‘f@la%%%ﬁ‘ uscsihipiohibirpgoge O
20 ( Wl%scﬁhﬁ?ﬁ({y L1198 Lat hgzﬂarbha%ét%al%ﬁaﬁA 5 év%gﬂﬂoy{ﬂ?Sg) ),

ndur | B epoxi Her mans et

2661}@850110@3}9)92)2)’c10@®ndﬁﬁ@mmj mlehz( Bhglnedmaranost(1e4)0-

P | sof
BTl TR 5B o atblknaiias AR 2 ®)

i s aff o REAN Hytﬁ nh wiaRgl) 2thydl5-
Bi oéﬁ);jn(ﬁ)séragg%ﬁg 19523 Lund?rzcﬁﬁ}ét al ﬁ,) Dlygjbset es
S

45(Isgraymethyd 5S)- caﬁlghexamme also known as voglibose (A0-128)
25  (Goke et al., Digestion, 56:493 (1995)); 1,5-dideoxy-1,5-[(2-

hydroxyethyl)imino]-D-glucitol, also known as miglitol; 1,5-dideoxy-1,5-[2-
(4-ethoxycarbonylphenoxy)ethylimino]-D-glucitol, also known as emiglitate
(Lembcke et al., Res. Exp. Med. 191:389 (1991‘)); 2,6-dideoxy-2,6-imino-7-
(beta-D-glucopyranosyl)-D-glycero-L-guloheptitol, also known as MDL-

30 25637;1,5-dideoxy-1,5-(6-deoxy-1-O-methyl-alpha-D-glucopyranos-6-
ylimino)-D-glucitol, also known as camiglibose; 1,5,9,11,14-pentahydroxy-3-
methyl-8,13-dioxo-5,6,8,13-tetrahydrobenzo[a]naphthacene-2-carboxylic acid,
also known pradimicin Q; adiposine; and 1,2-dideoxy-2-[2(S),3(S),4(R)-
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Waagepetersen et al., Neurochem stry International
36:435 (2000)), Vilidam ne, valienam ne and
wQ adosoBam ne (Takeuchi et al., J.Biochem 108:BQI/1B2003/005562
(1990); and U.S. Patent No. 4,701, 559),
Acar vi osi ne- gl ucose and i soacarbose 25 (Kimet al.,

o RELTE ( . e o
o Qe B BLRRR)-5 HdioRhn (18P Plbdnind}a Bigbranose,
Laalsa koo as RabestdtinNndoBzidbis, aBaBoidg sdch adosibirdanea et

Bi Med., Ch 10: 154 002 e g e s
E ehstqroRrEa e A1) R Sapiredye Bipha-ehicaNAse iniBitersi Adyhs-
Bi gﬁféeﬁuas@%&’éﬁ&s 6RO de orfiainkiYE RRRY gllé%o@ﬁi 9y, (Elbrugs
(Nakao et al. Nat Prod. 65:922 (2002)
5 Deéét;Zrh 1 99N mu(yrmWy(l@apwmn Qﬁtbuéﬂ NJ), andmlated N-alkyl

%gxilva%wﬁs oﬁé{\lﬁ areé%g)ﬁ&)%) of f&’% §§)6( and I uglyer ezJ al.,,

Dl hemplcmﬁhazzsmeﬂis)(zl%(% BnEElbRIn, Aml M |Bibc§Hem 58:49%4
20008)@030u et al 2004/ 039412

pctl9 daﬁﬁmls%szl Seirane-Deglapital apd detivatiyey eludirgispjkyl,

2, a
of SERFSR kB 0 et rpitiv o lghguposdiee ;o
10- beﬁ}ﬁbﬁbrs gAﬂmegkm@@ﬂasé 1nhibi1hﬁ 1ﬁﬂﬂdmmarerb1mse land foks that
(Il keda et al.. , Car bohydr. Res,, 323:73 (2000)),
Et ﬁgnfgplaqﬁ ﬁaucé]rf)é@quman arabinoxylan and arabinogalactan.

(o p ko gekiiie Rl drolorn A e @g}oqx%gg%g?)m%gqs |

N- met lfeydﬂy restesdbyanajdi hais myrelative] MoRg iy at{old af attogu dtrelscet

Ac I 8&[}3 ?fll?%’té‘?:a pﬂ%é u%gg%é&kv?@fﬁ ?ggsults i the accumulation of
158 @}s%%lﬁﬂ' glyc%g@& hﬁﬁbthe@ar@é%ﬁaﬂa%%ﬁcoh%ﬁﬂdsb $iHFSitor is 1,5-

(Tsujii chem Bio

22@1 993/{1 @Q@ﬂ)eoxysh@ -gretyd-o- a(lmaelarglu@pymosyl)mmom-
gthc%Z (Z\?B% %9%) (kﬁbiélggigtnﬁéglalié}gs %@g%i 1?95 ). A§(¥ 1blgal

2 Alphatglidohldropie fhlibitors 1nc1ude glucopyranosyl and oligoglucosidyl
2-deoxy-2, 2-di fluoro-alp gl ucosi de (Braun et al

J. Broyatioreaf 4.6 isdegryet- 41@;9 sibydrpx ¥ slftyﬂtﬂxef@ethw%h)hﬁ%r@
" f |
20 ?nga—% 21 mu %&&%??-gﬁ%{)@l%ﬁ S% T%:é(ﬁﬁlgjou%{i Gﬂl {4 6- lﬁg(ﬁg&m

O

gl Luts)pyn,érﬁom 6arilaydodiyr @-hadibxysiethatdyolohexdN2 nblst | t ut ed
d at Yoshi k Ph

leangliGheyg et lﬁbpﬁrgé?%ﬁoﬁp@r##@%wagﬁ@?w o
Ar %lhcoﬁ’&ﬁﬁ&%% a ?ép?&'@ﬂtﬁtlve $edied 00 S ﬂ’%@l‘ho 4N%2 gﬂO‘YVC' n

Chanbers et al Bi ochem Bi ophys.
107 1490 (1982)) and Nojirinycin tetrazol e (M t chel I
et al .. TeblsdheaiowiliysiraRs emnmama@@@)glucqsmasmmlbﬂors

25 PREY 18'%%B§é§%poi%§ngﬁlag (gEeréagQil S ?ss% 1431881585121 489).
al [ha sdiedrpliss, ditretaukdlapha) ﬂoﬂé’rw5 R; tuid Ry thdepanrdantly are a

hydrogen atom, an amino protecting group, C; to Cyz acyl, Cs to Cyo
cycloalkyl, C; to Cg heterocycle, C; to Cy; alkyl, C; to C;; substituted alkyl, C;
to Cy¢ alkylaryl, C7 to Cye substitued alkylaryl, a Cq to C;s alkyl heterocycle, or

30  asubstituted Ce to C;s alkyl heterocycle; Rs, Rs, and Ry are independently a
hydrogen atom, C; to Ci, alkyl, C, to Cj; substituted alkyl, phenyl, substituted
phenyl, C; to Cy¢ alkylaryl, C; to C;4 substitued alkylaryl, a C¢ to Cys alkyl

heterocycle, or a substituted Cg to C;s alkyl heterocycle; R4, R, and Rg are
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(hydroxymet hyl ) - 2- cycl ohexen- | -yl] am no]
- al pha- D- gl ucopyrano syl -(1-4) O-
wW@bkhasdiyl ucopyranosyl - (1-4) - D-gl ucose, al so REDBROEIH005562
acar bose; 2(S), 3(R
,4(S), 5(S) -tetrahydroxy- N[ 2- hydr oxy- |
I . .
(hnlgr oé)%éﬁeﬁfﬁ@& )o? I@Mi);tﬁlsbnhgr)?gﬁ] Ro 1sal-r dro gen g;[/Ovnm’z;%lo is
v og;btlcmaﬂp p(cAnt BR8)C; 26 Cﬁmﬂbehteent@roup \EdlegERI anginR, 56 othes

1, 5-dj deoxy- 1,5- [ (2- .
B b ieR oo SR Bl oA ting g AnBP-qad CC are

m ﬂidle%éh'dent Iy G1%.d0@ s Fom D% 3. The stereochemlstry at the carbons
(4- et hoxycar bonyl phenoxy) et hyli m no]-D-glucitol, al so
5 knbewded $o BaiRy, amchReare(im_cémaxlcaﬂERm or AReExturS thevend:

(oShET Bt 88 sutich i RO ERLPS s SainE of ity vhe B i

K n@am Iﬁ;sanMﬁg iS@ifRa&E fAnd either R; or R, can be taken with Rs; R4 can be
5- di deox 5-(6- Jeoxy - O et h%;l - al pha- D- gl ucopyr an
ostatsen yiith sn& can. byl taléq‘-rtmthRa;l@%peve wikk and indgpengentho de

t
el b B S BREREN rralicing g X and e sihsrcha
10 nehy?drsgerrtmo;ml dr Gakaf rt@getheakcmpi@sm dqartaiyhgroup. Q
adi posi ne; and 1, 2-di deoxy-2-[2(9S),3(S),4(R 21 WO

2004/ 03941 CT/ | B20 005562

trihydr %& %(‘:'7%30( Y?;l‘éqsd&& ﬁé‘? Hyepressnt the GoResILiaLiqn g‘)r ¥ani no
&@H&qm{tﬁiﬂoéﬁi the %1;539 wal %\é‘ffoﬁ%ed%l &%lﬁw Hescribed

| ndol’i zi di ne af kal oi ds, ~ such as australi ne,

C a&ﬂmmrwmdrfdllasambc@m Baphjndca, éO'ci?I8|c(H1%58j). dbeshashse

A e T A s s e
15 ( 125%éthkr to"foﬁﬁh)@aﬂféﬁ%]yg}@h}_b B 1§)etd) A(A\I‘BBJ tant -GNk z8Rexcept

rel ated N-al kyl derivatives of are inhibitors of
al platerfteds Boiigiabrdrpgaraon) R E&QW)@{R@GS ngphth-2-yimeghyy|Rs is

Ch ' : ebn n
o A S By PR and B e A BEGER o
defd abadrityasl Rncl udi ng N-al kyI N- acyl , N- aroyl ,
N-aral kyl, and 0-acyl derivat ives are
al ﬁ,{;@ %HCOSi dase 10 inhibitors. Al pha-glucosidase
gt ds i ncl ude L-arabinose and forms that are
20found in plants such as arabi nan, arabi noxyl an and
ara ct an. tanospermne is an exanple of an
al 6%4%\“"8%“’5 Wy dr ol g’sg%%f’rhhl bitor that is not readily
reRersi bl e and has a r&5a(uMel y | ong duration of
action. It also inhibits |ysosomal al pha-glucosidase,
which results in_the accumul ati on of 15 | ysosonal
gl $EEGEPeAERPBLISAr t i cul al1 al pha- gl ucohydr ol ase
25 i nRi(BN-Behzyilaminb)-b-butyl)
> eoxy- 1 o hyl - 6- al pha, D- gl ucopyr ano
Sy?)l m&m% JT%)E;@I t ol rT5%945) (Robi nson et al, -
Di BH&ewsiding- rslzzwt)lggl)) Addt t i onal
al phargiime@drydinol ase i nhi bi tars include gl ucopyranosyl

and, ol LgoglHggsT dy!

30  S-methyl 167
Hydrogen atom 167
R-(2-methyl)propyl 170
S-(1-hydroxymethyT) 176
S-(phenyl) 184

35  S-(4-hydroxybenzyl) 190
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derivatives of
4, 6- bi sdesoxy-4-(4,5, 6-trihydroxy-3-hydroxynet hyl cycl o
wheood B3R en- | -yl am no) - al pha- D- gl ucopyr anose. PAH&B2003/005562
conmpound 0-{4, 6- bi sdesoxy-4- [1
S—(l 4,6/5)-4,5,6-tri hydroxy-3-hydroxymnet hyl cycl ohex- 2
IIgthyllamno] al pha- D- gl ucppgyr anosyl }
(1 4) - O al pha- D- gl ucopyr angsyl - (1-4)-D gl ucopyranose
i sSBEPRpresent ati ve speci es’U. S. Patent No.
4, D@n@yOpropyTabl e 1 bel ow i3s6ustrates exenpl ary
aI ase inhibitor&.25 having structure of
Q%oﬂé #’J‘ﬁ’?@lg U. S. patent%ﬁbs 6, 143, 932 and
S 6 §6p-m@y).  The subgroups ¥ Fornula | are as
fokkxmwﬂwnﬁipa@d R2 i ndependsigtly are a hydrogen atom
.ecting group, to Cl12 acyl, C3 to C10
cyc #%?ﬁﬂf%% @1 Co6 hetero%%cle Cl to C12 al kyl, Cl1
o“@m@mguwﬁﬂhluted alkyl, C7 to Cl16 al kyl aryl, C7 to

Clgi(lslgg,.g;;};eg,ngd al kylaryl, adg6 to C15 al kyl
10 g]g: 1 %@a substl gt ed C6 to C15 al kyl
é%ﬂn@'a ' and R7’“@re i ndependently a
hyE{%QEHMﬂtmmm Cl to C12 al¥9l , Cl to Cl2 substituted

aI K)(lLoprQJ}Bny' substituted sghenyl, C7 to Cl16
aryl’, to Cl6 substltued al kyI aryl, a C6 to C15

aI %W'beﬁélt"é%"b%y@%y or a sub¥tituted C6 to C15 al kyl
hes-exr@eyighbefinyfRdhyDR6, and R3s5@re 22 WO 2004/ 039412
PCJ, 62 independgptly a Cl to Cl8

15 ng %’8@&! QQ?P RO is a ﬁl%

drogen atom R10 is
op?%’r‘?%zl/lyndﬁ]r%‘sl@ﬁfly‘)as a Cl $38 C18 substituent group
whemfdpypnd R2 are other thes a hydrogen atomor an

0 ot ecting group; AA _BB, and CC are

|%2‘nd£é¥%{e ll)O to 5; and B66F)s fromO to 3. The
stﬁ%@@h@m@hﬂ)y at the carb®is 5 bonded to R3, R5,
zoanﬂ(Ezwﬁ&@ahmdependently Rerg S or a mxture of the

or 3, each_R4 and R5 can be the sane

(?W‘illg’r“%ﬁftken%en Bis 0, '®ch R6 and R8 is
d| foniunasinn withalkygl elther Rl or R2 can be taken with R3;

RAS G- BiBenzliaki®fetit t h RS, Rpjscan be taken with R7;
respectlvely and |ndependeng£ to forma subtituted
or XimRYdsti t ut ed pyrrolidin 4r| ng. X and Y are either
25 ealydragenlabrhpdr=0gen at om or f#ken together to represent
a RQ&BGQ%' group. The 1C50 yglues in Table 1 represent
t he concentration for 50% enzyne inhibition, and the
assay-was—perforned-as—previously descri bed
(Hasl vorson and Ellias, Biochem Biophys. Acta, 30:28
(1958)). The nost active inhibitors are conmpounds of
For mul aAlgentefiert dicrea¥e mndcllvdareslyoigemlelblstaddigibhaly include,

7 oF% <5385t OMatR b Ravesb and Bl B g ah Gt oo koY)

30 beRZydetyi &Rt (HARAE Br &, W TBE MIunRBhd:S. Pathol. Pharmacol.
83:87 (1994)), Dichloroacetate (DCA) (Kato-Weinstein ef al., Toxicology,
130:141 (1998); Lingohr et al., Toxicol. Sci. 68:508 (2002)), Canthardin
(Wang et al., Toxicology, 147:77 (2000)), Methylobromofenvinphos (IPO 63
compound) (Chishti and Rotkeiwicz, Arch. Environ. Contam. Toxicol. 22:445

35 (1992)), Genistein (Okazaki ef al., (2002) Arch. Toxicol. 76:553), Quinine (al-
Habori et al., Biochem. J. 282:789 (1992)), Alveld toxins (Flaoyen ef al., Vet.
Res. Commun. 15:443 (1991)), Methionine sulfoximine (Havor and Delorme
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S-(N-(napht h-2-yl et hyl )i ndol -3-yl nethyl ), Rl and R2
are each hydrogen, RIlo is absent, and R7 TABLE 1 20

w@bk@hasaizicosi dase Inhibition R7 1C50 (M PCT/IB2003/005562

10

15

20

25

30

R- (4- (N-benzyl am no)-n-butyl) 17 25
S-(4- (N-benzyl am no) -n-butyl) 19
SdlR- Wﬂ'9dlﬁoiu1ﬁc£ﬁwtdha%n et al., Cell Tissue Res., 256:519

1§19%9§>§§4”e{g%£33&@”m‘1{1§em> Bi%h@?nﬁﬁéx%%tégénﬁiéﬁéé%'
a t
i T B R e Ot 8 T QR 2 i

Z%ﬂﬂﬁﬁaﬂﬂ(mﬁ?@w bBZD@ﬁécﬂG@Sﬁm 7R(zm10my Did8ids Btamzatich

328 S-(2-nethyl)propyl 356 S-(indol-3-ylnethyl) 356
5 eal i Fg- bﬁééwr)nogsw 821 (2002 hy! ) prop-1-yl* 398
S-4- hydroxyprrolidine (in 437 conjunction with R$)

g f &I‘ hﬁic{rgf&égs; 2% lry)gt rﬁflngﬁs L %}Eample of %%ents that can increase

Riififaceitdlanyly begenyitvelH é&pecﬁc(nosdnmtlog9X?)m151§chlude

R e oermal it faSiot (Bosth SFal BidchRRE 1. 239:523 (1986)),
hydrocortisone (Black Am. J. Physiol. 254:G65 (1988)), noradrenaline, .
vasoactive intestinal peptide (Allaman et al., Glia, 30:382 (2000)),
glucocorticoids (Laloux et al., Eur. J. Biochem. 136:175 (1983)) and insulin.

Dietary supplements are a further example of agents that can increase
intracellular glycogen levels. Specific non-limiting examples include glucose
(Watson et al., Biochemistry, 33:5745 (1994)), fructose (Gergely et al.,
Biochem. J., 232:133 (1985)), D-tagatose (Kruger et al., Regul. Toxicol.
Pharmacol. 29: $1-S10 (1999)), oligofructose in combination with insulin
(Flamm ef al., Crit. Rev. Food Sci. Nutr. 41:353 (2001)), and Na+-co-
transported amino acids such as glutamine, alanine, asparagine and proline
(Hue L, Gaussin V. In: Amino Acid Metabolism and Therapy in Healthand
Nutritional Disease (Cynober, L.A., ed) pp. 179-188, CRC Press, Boca Raton,
FL. (1995)).

Plants and plant extracts are still another example of agents that can
increase intracellular glycogen levels. Specific non-limiting examples include
Rhamnus cathartica (Lichtensteiger ef al., Toxicol. Pathol. 5:449 (1997)),
Mormordica charantia and Mucuna (Rathi ez al., Phytother Res. 16:236
(2002)), and powdered seed of Graninia Kola (Braide and Grill Gegenbaurs.
Morphol. Jahrb. 136:95 (1990)).

In addition to the exemplary inhibitors disclosed herein and known in
the art, glycogenolytic enzyme inhibitors can be designed based upon structure
and function knowledge. For GSK-3, for example, the crystal structure has
been determined (Bax et al., Structure (Camb) 9:1143 (2001); Dajani et al.,
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S-(2-(nmethyl sul fnyl)ethyl) 564 15
S-(1-nethyl)prop-1-yl 610 S-(N -benzyl
w0 paalo3B1yI| met hyl ) 632 S-(n-propyl) 632 PCT/IB2003/005562
R- (i ndol -3-yl nethyl) 667 S-(cycl ohexylnmethyl) 667 20
R' (1- hydroxyethyl) 678 R-pyrrolidine (taken in 702

l(:bleﬁ‘ A6 '7?;‘ (4! 5% aar oF dil Nl siflicP Fa BB SR Knalfd

n- but'y ydrogén at om
R— 6Nthp GHIY B korB 28 sitgemtesetdabtthatribe edrymel prefesgeinhed, are-

I ddi t f | e,
e HieaP bty o soBfiie 1 niploah S S krads tpsphe RRoRpoggiigg a
( 1%1% nd Y369 M@Sﬁtaﬂ AUSESIRG, l(ekﬁécaoélg, i n8f threoRRR
Conmmun. Chem Pat hol . Phar macol 3:87 (1994)),
5D phﬂwhmabﬁdaﬁélﬁm phisphoryigionsmay plage rele in opening the

SR ind Bt A B9 s T

To
ISRkt LGB0 il i

Enbirionot sougt fmqulm(i:bt inasexptigity (Bgaiey gb)‘fiell 73k ei n
(Gl 151
Quii 2@ (Tglf? ClaYﬁaa% (S)t?'ilc %rt%)ogfé{s’ﬁi‘ B a%sgﬁfé(%?étﬁs tﬁgfstgg %bltory role

10 (18889/521 é‘ériﬁ%@ﬁoﬁﬂ?@bﬂéﬂcﬁﬁb aoyrenteatprizhed psvedosubsfase that
‘ Commun, 15:443 (1991)), -Methi oni ne sul foxi.m ne (Havor

anbinge [grapolecplariygo ﬂmﬁryglylcilam#mpé@@m@%@eg pregjydgs

éegﬂosﬁ)ﬁglg’%g Og%gdgg?‘%y Bkiét éeoqrﬂ?n a1 ](}Be?a veis 5&'11%1e§' PrHe
Bi eehleamisnPbfimhididdn is 88mpétttive(ahd Othpieford; pSBnﬂJISmeﬂramsdn n

Fuki er-lsle d Walt B h ) 92: 85, |,
(b e AN O\ SO BPo B Pred b S s and viegpesep.

15 ( 29993 )smaﬁ)'nﬂﬂéb’ﬁ SRhboREaeeM o Mlin 8le posfEEly charged ocke
Endocrinol . 146: 871 (2002)). Hornones ‘are yét anot :

ex aﬁthb@&i{%d@lmc domhiat can aelesctinehembibit hinding oEptimedr

¥ aRs SR i SO S eFact or (Bosch e Al .

Bi ochem J. 239:523 (1986)),

In addition to the crystal structure, studies indicate that GSK-3 has a
preference for target proteins that are pre-phosphorylated at a ‘priming’

20 residue located C-terminal to the site of GSK-3 phosphorylation (Fiol et al., J.
Biol. Chem. 262:14042 (1987)). The consensus sequence for GSK-3 substrates
is Ser/Thr—X~X~XSer/Thr-P, where the first Ser or Thr is the target residue, Xv
is any amino acid (but often Pro), and the last Ser-P/Thr-P is the site of
priming phosphorylation. Priming phosphorylation increases the efficiency of

25  substrate phosphorylation of most GSK-3 substrates by 100-1000-fold
(Thomas et al., FEBS Lett. 458:247 (1999)). For example, glycogen synthase,
the prototypical primed substrate, undergoes priming phosphorylation by
casein kinase II (CK2) and then sequential multisite phosphorylation by GSK-
3 (Fiol et al., Arch. Biochem. Biophys. 267:797 (1988); Fiol et al., J. Biol.

30  Chem. 265:6061 (1990)). Some GSK-3 substrates lack a priming site. These
proteins often display negatively charged residues at or near the priming

position that may mimic a phospho-residue.
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hydrocorti sone (Black Am J. Physiol. 254: G55 (1988)),
noradrenaliine, 10 vasoactive intestinal peptide

W@ 2doumpam2 et al ., Gia, 30:382 (2000)), PCT/IB2003/005562
gl ucocorticoids (Laloux et al., Eur. J. Biochem
136: 175 (1983)) and insulin. D etary supplenents are
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stal structure has been determ ned (Bax et al.
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|
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25  with a positive charge.

The six-member ring structure typical for indolizidine alkaloids
(castonospermine, swainosonine) and also for deoxynojirimycin is not
essential for glucosidase inhibition. Rather, the presence of nitrogen in the ring
and the configuration of hydroxyl groups relative to nitrogen are the primary

30  preconditions for inhibitory activity (Tropea et al., Biochemistry, 28:2027
"~ (1989)). Manifestation of potent inhibition apparently requires hydrogen

bonding between the imine nitrogen and a catalytic acid. For example, the
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(2001)). The crystal structure of GSK-3 al so indicates
that the inhibitory role 10 of S9/S21 serine

w@b@sobmnyl ation is to create a prined pseudosPOBIB203005562

that binds intranolecularly to the positively charged
pocket. This folding precludes phosphorylation of
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25 b' Y s¥8ogen, to name a few. Toxic levels of glycogen can therefore be

determined by assaying cell proliferation or growth rate (e.g., doubling time,
cell cycle length, etc.), survival time (e.g., longevity), viability (lysis or

apoptosis), or histological analysis.

Thus, the invention provides methods that increase glycogen to an
30  amount that is toxic to the cell. In various aspects, toxicity is detected by
inhibition or reduction of cell proliferation, growth or survival, or by assaying

for a morphological change associated with glycogen toxicity, such as cell
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or scaffolding proteins. Al pha-glucosidase inhibitors
can al so be desi gned based upon structure 10 and
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! r&Jn%«%rt Rés 39 (2 Pt 1):531 (1979)). Glycogen levels can therefore vary
based on cell type, with cells normally having greater absolute levels generally

also requiring greater absolute levels of glycogen for toxicity.

Susceptibility to glycogen toxicity may also vary depending on the cell
type. Thus, levels of glycogen even slightly above the normal range may be
sufficient to induce toxicity in certain cell types, whereas in other cell types, a
significant increase in glycogen level above the normal range may be needed
in order to induce toxicity. In either case, glycogen toxicity can be determined

using any of a variety of assays and morphological criteria disclosed herein or
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agents, therefore will have nitrogen in the ring that
mai ntain the configuration relative to the hydroxyl
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(e.g., benign hyperplasia or a tumor or cancer) prior to the invention. That is,

any agent or treatment known in the art and recognized to have, or that is
known in the art and inherently has, the ability to stimulate or increase activity
of a glycogenic enzyme, inhibit or decrease activity of a glycogenolytic
enzyme or that modulates activity of a protein that results in increased
intracellular glycogen levels can be employed in accordance with the
invention, provided that the agents and treatments known in the art have not
been used to treat a cell proliferative disorder prior to the invention.

Optionally, such known agents and treatments used in accordance with the

30



Intracellular levels of glycogen that are toxic wll
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(Rousset et al . Cancer Res. (lf 9)).
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20 defhdt Bebcaneskng any of a variety of assays and
nor phol ogi cal criteria disclosed herein or 29 WO

2004/ 039412 PCT/ | B2003/ 005562 ot herwi se known in the
art ( se&husthy invepionajspprevides methqydseofitiopting a pgll At | as

N e e
( 188h]9ct. BnsheBantdidithénted mathod off &batlrigm/@ﬂprollﬁral&8 dBorder
( 1t9h%t4 1)s)n'ot a liver, muscle or brain cell disorder includes expressing in one or
25  more cells comprising the disorder a gene product that increases the amount of
intracellular glycogen, sufficient to treat the cell proliferative disorder. In
another embodiment, a method of treating a cell proliferative disorder that is
not a liver, muscle or brain cell disorder includes contacting one or more cells
comprising the disorder with an agent that increases the amount of
30 intracellular glycogen, sufficient to treat the cell proliferative disorder. In

particular aspects, the cell proliferative disorder comprises a metastatic or non-

metastatic cancer. In additional aspects, the cancer cell is present in head or
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5 In various enbodi nents of the invention, agents and
treatnments that have previously been characterized as
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For exanple, as described herein a cell such as a

hy pathoin dgenthatiacreases theamavat pir iatraeallujay glycegasy, effective to
25° u?rréatatﬁe subject. In an additional embodiment, a method includes expressing

in one or more of the tumor cells a gene product that increases the amount of

intracellular glycogen, effective to treat the subject. In still another

embodiment, a method includes contacting one or more of the tumor cells with

an agent that increases the amount of intracellular glycogen, provided that the
30  agent does not substantially inhibit activity or expression of a glycogen

phosphorylase isotype, effective to treat the subject.
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5 a mammal (e.g., a human subject). The subject
optionally has or is at risk of having a cell
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treated in accordance with the invention to increase
i ntracel FRARA
used herA glld#ﬁ{naﬁi’}ﬂ terms awﬁ]l%ﬁl%gsrg tg |SE gtﬁlsnggr Oﬁ& ot
10 havipp enqlmgd)neftemr d;erapyhynmemndjodhmm,t the angors e nd(er l'iver

and ti.c varl t| ons eof , . when use

P o R DBt Bt 10gBag inghidss adminitging © Hhe Sibjgpt an
u Ndesit iR iR reaB4C1BS afn\Sﬁmocrf ﬂ%@ﬂﬁ@} gl58dden ih b 28 &uicient to
organ proliferation, growh differentiation or -

Ssu mat\/c ¢ suh@edhyhearmﬂmr iefrbodimiens aceéthed m@htdteesdrammﬂng to

wh Ilfer r.s Y reater
¢ b R hashh e ferei S Ve hon SRt g8,
cebtovidedahfahé agvhoabésefoagubé&nﬁalgoﬁqﬂﬂﬁt acvRy bf @fp@éslsiéﬁ ofa
and differentiative disorders include di seases and
phybicegagphospharplass ispyne sufinient toysedt dhe pisstpl asti c
condi tions and neopl asia, characterized by
undesi r %@'u%e é‘i%éﬁleﬁl%'t xfn Oﬁreﬁtb”ﬂgéllﬁh 6ell iy %518 cell
growth or ce sufw val i n &’ subj ect. peci

10 ex graphresticat vamctibnsi theorod erean isulg J:ctmhg apehdisidatl ;fatlantcto a
non-netastatic 20 turré)tr ﬁ%and cancers.. Thus, &
i nPEipgabTesimey g Psseaet the fsREOTON Wit mgd%?lre fq obtain
Pr QlpaftRifk bﬁﬁlgbéﬁre@ﬁﬁt ((r%u’ébometlﬁ Ql'lﬁ gaﬁ‘%‘?egﬁfcé‘%{/éf?/ Beated
tunor or cancer) in a subject. ne enbodi men
me tphident maymoemsmrgi @ acmh'ﬂlcmdteaﬁmmpmt@oﬂl tativlge doestrh)at

i s_not or Jhrai,n cell order jncl des

o g Tt o AesirBY Bfie 58 Pl RO payRRE e fcpatert
15di pepéetiorn BMer RFREY) @tgnt ?fatlérﬁ(‘d’r ?aﬁéiﬁ Fbﬁﬁa@dﬁlﬂﬂi failf to

i ntracel | ul ar gl ycogen, ficient to treat the cell

pr 6¢sPpRd terthg Eegimest der . In anot her enbodi nent, a

nmet hod of treating a cell proliferative di sorder t hat

I's not g, ltéﬁﬁ%“‘turﬂa{sc‘lcﬁn&? ”%3"‘960%?’ i ”%esggeg?ﬁtercharﬁgably

i ncl udes contacting’one or’ nore conpri si ng

di hereteandwefedn tan cdgemomlmlbn iofi cellsaf@aay télkoatiuabdrigih, 30

i ntracel |l ul ar en suf fjcient t treat the, cel.l

or PP B th a0 Siitvabise s S pUL PESTtEton or
20 CelshrvBfaPbf 4 R6:@tdl \é@urﬁé@% dal. S&UHH]&O?@&S thelRlcafh %kérﬁpl@ r

non- netastatic cancer. In additional asp ect’s,
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prostate, uterus, cervix, ovar testes, skin, or

hem@ﬁé@ttymessa}rgi[ igghude any stage I, IT, IIT, IV or V tumor, or a tumor that
25  isinremission.

Tumors can arise from a multitude of primary tumor types, including
but not limited to breast, lung, thyroid, head and neck, brain, adrenal gland,
thyroid, lymph, gastrointestinal (mouth, esophagus, stomach, small intestine,
colon, rectum), genito-urinary tract (uterus, ovary, cervix, bladder, testicle,

30 penis, prostate), kidney, pancreas, liver, bone, muscle, skin, and may

metastasize to secondary sites.
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does not ‘substantially inhibrt activity or expression
of osteglayworps nhorpherspiooray leiamydsgrspyaethabddmyesarcemagnd
trg%t t he subject. 32 WD 2004/ 039412 PCT/ | B2003/ 005562
ADTISBITAM® provi ded are nethods of treating a
subj ect undergoi ng or havi ng undergone tunor therapy.

In one evshednslhsiad iAelulie)fema,$lioblastanla) Mehingiomascl e

or brain tunor, and a nethod includes adm nistering to
t h&ecyigblaslomagygtinoblastoma, astrocytoma, oligodendrocytoma

25 | A “liquid tumor” refers to neoplasia of the reticuloendothelial or
haematopoetic system, such as a lymphoma, myeloma, or leukemia, or a
neoplasia that is diffuse in nature. Particular examples of leukemias include
acute and chronic lymphoblastic, myeolblastic and multiple myeloma.
Typically, such diseases arise from poorly differentiated acute leukemias, e.g.,

30  erythroblastic leukemia and acute megakaryoblastic leukemia. Specific

myeloid disorders include, but are not limited to, acute promyeloid leukemia

34



agent that increases the anmount of intracellular
gl ycogen in a cell, sufficient to 5 treat the subject.
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cancers, . ) )
the tumor, can reduce mortality and prolong lifespan even if only for a few

25  days, weeks or months, even though a portion or the bulk of the tumor

remains.

Specific non-limiting examples of therapeutic benefit include a
reduction in tumor volume (size or cell mass), inhibiting an increase in tumor
volume, slowing or inhibiting tumor progression or metastasis, stimulating,

30 inducing or increasing tumor cell lysis or apoptosis. As disclosed herein, the
effect of the invention methods may be to increase the tumor cell mass due to

cell swelling induced by glycogen toxicity. A reduction in tumor cell mass
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Whigflcq] Vréﬁéslé $f8n %tli-lttﬂf‘?&glﬁeffx}at%rbgo&déd. NGAAE embodiment, a
method includes administering to a subject that is undergoing or has
undergone anti-tumor or immune-enhancing therapy not for a liver, muscle or

25  brain tumor, an agent that increases the amount of intracellular glycogen, and
an anti-tumor or immune-enhancing therapy. In another embodiment, a
method includes administering to a subject that is undergoing or has
undergone anti-tumor or immune-enhancing therapy, an agent that increases
the amount of intracellular glycogen, provided that the agent does not

30  substantially inhibit activity or expression of a glycogen phosphorylase

isotype, and an anti-tumor or immune-enhancing therapy. The agent can be
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the effect of the invention methods may be to

201 NCr easqht gk “ije®ehld HRGENtE R sed iiglchan®esbly he@in and
i nduced by glycogén toxicity. A reduction in tunor
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experimental animals (mouse, rat, rabbit, guinea pig) and humans. Subjects

25  include disease model animals (e.g., such as mice and non-human primates)
for studying in vivo efficacy (e.g., a tumor or cancer animal model). Human
sﬁbj ects include adults, and children, for example, newborns and older
c:hildren, between the ages of 1 and 5, 5 and 10 and 10 and 18, and the elderly,
for example, between the ages of 60 and 65, 65 and 70 and 70 and 100.

30 Subjects include humans having or at risk of having a cell proliferative

disorder. Subjects also include candidates for an anti-tumor or immune
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25  the same or a different cell proliferative disorder. The result of such treatment
can be partial or complete prevention of a cell proliferative disorder, or an

adverse symptom thereof in the treated at risk subject.

Nucleic acids useful in the invention include sequences encoding any
protein that increases synthesis or intracellular amounts of glycogen, or that
30 directly or indirectly contributes to glycogen accumulation. Such sequences

therefore include sequences encoding any and all glycogenic enzymes and
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di swssabad é!eox;m'i uslejceacid basg !pgixs gyc}ﬂogéesa ,th;i.t are linked
OB AR IRh IR EPbond leqfh bk Wudilio kit ithidecacy
(e.g.,=a tunor [ nodel’). Human

or cancer ‘ani ma
S Ug%lg?ﬁﬁcﬂedtid@b nstepdgulclepsidan dNadielcdckls indhate singierloable or
newborns,  and ol der chil dren, between the ages of 1
an#iplex, sirgHar ardingat medecylss. i\sl}ucgﬂﬁa a(flﬁ aqleyls mgy 8@%&
eX@{B@%ﬁv gﬁﬁg -coRRiAAEImbRcARY

2070 an f%gs}lo B%?gg?%ﬂfﬁgpﬂggnﬁgﬁgﬁg(ﬁavfnggg# gt ’
r i -skexzinphidied by, But et limpedtad: fRNAS DN&, ciiNArgdeomic nucleic

Subj.ects al so.include .candi dates for an, ant.i -t r or
iSRS BB S S oY BrobSoRRER taTRci ng
t heEARNng HEUNiE 64i8 aHASRITBRIcEcRIL AAd.I - t unor or i mmune
enhanci ng therapy, and subjects having undergone an

anti-t uIrII?li:le(i)craciidTrcuarq %e %? Qr?ynﬁaingt . Nucleic acid lengths useful in the
25  invention typically range from about 20 nucleotides to 20 Kb, 10 nucleotides
to 10KDb, 1 to 5 Kb or less, 1000 to about 500 nucleotides or less in length.
Nucleic acids can also be shorter, for example, 100 to about 500 nucleotides,
or from about 12 to 25, 25 to 50, 50 to 100, 100 to 250, or about 250 to 500
- nucleotides in length. Shorter polynucleotides are commonly referred to as
30  “oligonucleotides” or “probes” of single- or double-stranded DNA. However,

there is no upper limit to the length of such oligonucleotides.
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therapy. At risk subjects include those with a famly

hi story, genetic 5 predisposition towards, or have
wa@edoftesad2 a previous affliction with a cell PCT/IB2003/005562

proliferative disorder (e.g., a benign hyperplasia,

tumor or cancer). At risk subjects further include

environ %Hrﬁicle%ﬁ@&ﬁﬂélﬁdé P- Gﬂb%ﬁﬂgﬁﬂﬁn&&m@ﬁéﬁ%ﬂ Swhlch
such as snpkers, or those in an industrial or work

S etatddﬁ@naHSumhy be b}@bﬁ@i thdeeesisirnt h@degr@datlbe evhediadistextd
h t hi bi t d
or P B GRRRY JB bl Gl TR ST pd 271Gt thdar gsistant

deve leadintgleases @hdl editlcicheds prds¥st in G&aﬁ@mﬁs@u@t& Mlu@k of a
cancer can be identified with genetic screens for

5t uribiectassoci at ed genes, gene del etions or gene
mut ations. Subjects at risk for devel oping breast

cancer ll‘@l?éf@l@%&ﬁé inchfe aﬁ ol e 3 %éﬁgl%getrlr? tﬂl% terh g?tgs%%sre'”

devel opi'ng colon cancer ave
su ppfemmrpogﬁmekpudés ospnphdasu@leﬁe raoﬂatapalﬂe pbbiyifingitsa

coli (AP exa | e. risk.s ects avin
parsPF‘Eﬁ ﬁ% Acseﬂf'l%‘?ﬁes ﬁa@aswssan %dﬁé weles Ewble riple or
pr Cgréeft&r s?ttah&% I@N?x%lq%NAgioﬁfnuKEQﬁ\ﬁbs add ﬁ?ggl(ﬁr duclei€&uids

Cenetic Basis Human Cance Bert
1 OVo g(BNsétsae that biRd iIRMA Yransteiphet DNW. Rirtiodlarex@fagies annc)lude RNA

N
TS angRid fid 280hgett PRAGn Eiraﬁﬁlpt 'E:Hél akhiphes BCbi@bolBasi S
of Cancer. Mendel sohn et al aunder s ( 19951{NA)At

r i szlatabgb;l@d?mowrortdhgnaéﬂmn@fkgéyqogerafrem acell (e.g, m

Li k/gﬁ}ISﬁgs% dﬁ&?&gevaerle Oﬁnga(:fly 1%@ (lrorﬁ?ﬁrlgrlpér%tgrly é[ deus%relse sr%rand

15di St 8@ be ‘Qartidlyt’ @bmpRyichgir e Whidh @y %m@oﬂﬂﬁb |nucleot1des
prollferatlve di sorder, suffering a rel apse of 25t

saringfo the ggnse g}o&wlec(é%ﬁ thand 00y etompl veer&aréfoe de |95%Tﬂ@%=
re%ﬂﬁ%'ﬁﬁééﬁfﬁn&ﬁﬁﬁ% can be partial or conplete
of a ce

preveriti on proliferative disorder, or an
adverse synptomthereof in the treated at risk
s ubj ect . Triplex Firpingrantisenss efmbindro tinlé stvandtDISA therebude

es .encodi.n ro ein that i NCr. S
oy HBERE GRSRIHPY oB e selr Wifesime B ttes o R ERm s
2ot haiansé’;q;ﬁ@hﬁﬁﬁbimh §ife dfMKE g&@t &Y., BeReEh Poi®Snst-00 and +10
gl ycogen accumul ation. Such sequences therefore

i ndrus hesssagtidites 8% acrpsbenlargxampleand al | gl ycogeni ¢
enzynes and 38 WO 2004/ 039412 PCT/1B2003/ 005562

|V b gt i RALAI oA ARY 1 20RNA br INKGIBE RS

enzynes, as set
gene expression is known in the art (see, e.g., Kennerdell et al.,, Cell 95:1017

(1998); Fire et al., Nature, 391:806 (1998); WO 02/44321; WO 01/68836; WO
25  00/44895, WO 99/32619, WO 01/75164, WO 01/92513, WO 01/29058, WO’
01/89304, WO 02/16620; and WO 02/29858). RNAI silencing can be induced
by a nucleic acid encoding an RNA that forms a "hairpin" structure or By
expressing RNA from each end of an encoding nucleic acid, making two RNA

molecules that hybridize.

30 Ribozymes, which are enzymatic RNA molecules that catalyze the

specific cleavage of RNA can be used to inhibit expression of the encoded
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Addi ti onal nucleic acid sequences useful in the

i nvention include sequences encoding proteins that
wa@l2oogosd4y2 or i ndirectly nodul ate expressi on orPCBIB2003/005562

activity of any protein that participates in

intracel lular glycogen accunul ati on. Particul ar

ex_\?ﬂwiﬁ Riba¥yied Sod Qqabme-dpbdtic hibfi®@Aseh expplesshary or

activity of a gl coqenic enzyme, and proteins, that

arc

r eldrgsé wdgeh i eavell\Snegifigfexamplgs yrcdilerpeipepied
enzyne, h ences el r [ t
g e R L S b
anghtgyycadenedladlitic deavape yheguerdaseisdodiigfd roeietipl e of
such a protein is_Notch-1/Hes-1, which repre sg;

5 gl parbgianies gntmetabﬁm@a@bw%6%@%@&%95?@“@2;9? 8YEPERR
(Yﬁ)gegém Ie J Biol Chem, 277:29760 (2002)).
Accor m@ y, nucleic acids encoding such proteins or
targeting such proteins for inhibition can also be
used i nRitezyme deacazewsitthwithia a povential BNA tafgeTban beeinitinlly

"nucl elc, acid,"”. "polynucl eptide" refers.to gt .l east

c wieptiea i wanming eghigCag porie Bor Er ke sied g e, for

Pak Sy fl8 6t L UIoesd Gl @i iddnfiked, RNATRYEhcEs of between

phosphoester bond or equival ent. Nucleic acids include
10 pohyautid§ end 2@ebomusiatides erusseandingte thawgeioni of thetarast

i ncl yde. si.ngl.e, double ar . triplex LIC - Qr,

|1 FratSingyeiufaBe R o Balptet R Ronotieb it atmen g
20waichlmisi éBldt tBE oligbnAclebideinEpdrablarbhegsuaiblilinf of candidate
nucl eoti de-contai ning nol ecul es, . as exemplified by,

butarggbsequensas sepyt also gvaluaigd bydeming agesssivility fucl ei c

aCi . hon. : : . it .
RSP GBS BB oo
15 sypidietion aspagd.ei ¢ aci d. Nucl ei c acids can be of any

l ength. Nucleic acid |lengths useful in the 25

inventign . typically ra from.about 20 nucl.eoti.des to
20 Kb, POURREY-dhorifaEs KALBRATIE: fmgng@idic pelders
10Q0Ge & RRBUECRER, Kid&ih 89t ndR%oRf micRSS adid” bEAHkiBito

Nucl el ¢ acids can al so be short'er, for exanple, 100 to

abpolyngdeptidgs | ebichdehibitorymutleisracicheantinhipiteygpressionsf g o

50 0 t0,100..100.t0 . or o .

aBreN0r s Bt Rl o8Bl el of desadaion of
20 CoRbElAefl fdogeal subh asa g co@nbyaioakEnd.i Sied inltibitory

“probes” of single- or double-stranded DNA. kbmevgﬁ_,

t hardeicacidsan ppabit EXRRISIANPTEREVIDEMR Profin thakip turn inhibits

por SROSUER LT of i HRCC AR TS BT hEP O P azafion
t hef glytogenhiByhinhibdtirtg expedskiyn nmagctivity mb didhi aspkotedn, lvepression

resigtant to, degradati an when.adm ni st er.ed .
of ’ale protein that p%rt?c?patescin syntﬁesm or accumul%{lon of glycogen is

25  relieved and intracellular glycogen accumulates.

Inhibitory polynucleotides do not require expression control elements
to function in vivo. Such molecules can be absorbed by the cell or entér the
cell via passive diffusion. Such molecules may also be introduced into a cell
using a vector, such as a virus vector. Inhibitory polynucleotides may be

30  encoded by a nucleic acid so that it is transcribed. Furthermore, such a nucleic

acid encoding an inhibitory polynucleotide may be operatively linked to an
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to a subject. Particular exanples include 5 and 3

i nkages that are resistant to endonucl eases and
we@n0sd4enses present in various tissues or flRCTEB2063/@5562

5 subject. Nucleic acids include antisense. As used

herein, the term"antisense" refers to a

pow uslealohdel élém&ﬁl%ﬂ QR 0B iferdStdle 3RS fAe

binding to a specific DNA or RNA sequence. Antisense
i nehaoded argisagdedn celtdylie vivori pl e or greater stranded
RNA and DNA poI ynucl eotides and pepti de nucl ei c acids
10 (P E N trba sGr b DNA, Particul ar
exanpl ePHH %B‘éc Eéﬁl&c ol DRI baRt A O BISERINES £ o
S e RedlabidAn tHeCdat@s88TH @ exa@mpledH Bt ﬁ)ﬁ'ﬂh&i&@fﬁﬂ Gétbahiei ¢
acid can target a protein transcript that participates

5 i nsenpeagss forsrempleay ghyspgesalytic spanrats a¢ korsyh tuthe poRnéran

91 ¥ERAANULOM Rufldy (g pellFW . Ant sense

es ar oconpl enentary to the
sense strand 15 but can be "partially" conplenentary,
in whi cﬁpﬂnﬁcynmdjmmﬁudldne atidchrealsodeewnhin tiek 4ro Rdrécular

Sgggal@@ %%%n(sgg@rfgé{lfg%g 0% Cm'@?@f de %'ilpiﬂh@;ﬁase
f%{ﬂa alﬁm é&&mo&mmm(w%@én%w 6%89'5@1\}‘\

here I'nhibiting transcription of t he’ ge
10 O ph«znphoﬂyme kihase alphd | expréssoom modnl@iont (Khﬁsliaterqmﬁ\l oon

16 42R s8R aib oo SR foe Rithe beCeRRoR iR At

exmpls@ss 359; tolyddoh Efthdie kiRe § beth @kpRekidPmadaulstiGiNA.S.
or NAI i nhi biti ng ene expression Is known in

t h&aignt ()sfew @29g mhllbetmmecr ddydogent systhase kisiase Dalpha17

b Parbssida (s Chardls e, PRS0 i i Btiog@ i Beogen 1o

1501 K&s’bﬁér 1380eRprc 26l @].S VItéht N0 698 3,0MD. 01/ 89304, WO
02/ 16620; and WD 02/ 29858) . RI\lAi silencing can be

induced o) nucl codi ng R forns

"hai r EF‘HX’“ FYRR ?%Oﬁﬁlﬁg Pé‘slga R Rbreher
end}sq&b@& (GRCH . NGolEReET: 92@@20@53>)rrqmeglohm eﬁm GSK-
mol ecul es that hybridize. 30 bozynes, which are

en2yipht pnGgmm bsctnarsﬁecuhgmf h:at}mrl] ylé?é\IA ectorspeeduckd
RNA
ChERURES B o K5 Goect Delach b 564 FriGRERSSr S

20 p I Qirdkdy ledtdREMREnSMES BRSULBEIAeRPREdibn, Gndlydin gd&cm-t h
npl ementary target RNA which is then cleave

Sp b@ﬁﬁdl S@:RT@Aaﬁ@bé@nl of 61Skerdalphayans@BK Pbeta.

Nucleic acids further include nucleotide and nucleoside substitutions,
additions and deletions, as well as derivatized forms and fusion/chimeric
sequences (e.g., encoding recombinant polypeptide). For example, due to the

25  degeneracy of the genetic code, nucleic acids include sequences and
subsequences degenerate with respect to nucleic acids that encode amino acid
sequences of glycogenic enzymes. Other examples are nucleic acids
complementary to a sequence that encodes an amino acid sequence of a

glycogenic enzyme.

30 Nucleic acid deletions (subsequences and fragments) can have from

about 10 to 25, 25 to 50 or 50 to 100 nucleotides. Such nucleic acids are
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hanmmrer head notif ribozynme nol ecul es that can
specifically and efficiently catalyze endonucl eol ytic

webwawagge2 of sequences encodi ng a protei n thatPG&I/1B2003/005562
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participates in netabolism catabolism renoval or
degradation of glycogen, for exanple. Ri bozyne

TR Sk e pp P RloR b Kb ks, Rl n RO o
f opriméms aud (pendatee or IR imphiidatids), ahdas prekestpldete@Uihe
GUU, and GUC. Once.identified, .RNA sequences.of
peRRFDAE O% 8 SrpRHR Of 8 SSHHOR PR AT (e via

C Oﬁﬁﬁﬁlﬁ’&ﬂghﬁﬁq 4 Gell, REIEE G bibIdBichPagPle @ikt Bfpan,
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candi d tacg eque o i

oot ng st hErifEs P Wiy Bl yaluhe Bifiot MieR Bthe

C OPRUREBRtvASeY n@blb@%i&éeq%ﬂoéﬁsHmedigmg lsagmncésaaﬂe 15
pr otection assays. Ant i sense, ri bOZ nes, and

t r ggseeatl thamﬂwge thie Rbow 8% laora@legy FOeaf @rrf-‘rl%l a%lé that encodes
P o Bl SeECRk Be el bt MERPuRSl refbn

acb@tweanhylfmlmng seelmpmcgs samextaid @ver |at lehetiaboutHat15
participates in a a val] o
GoBeleRiklED i 360 Tigleo chfsmebrpaca Eﬂ? cHeh R a%l_ldeées%am
gl Mﬁ&&ﬁf&@é Yok biGou 1 8Y BE20PMEedtiaBY B ey  nucl eic acid
can 1 nhi bi't expression or activity of a protein that

in turn inhibits expression or activity of a protein
t hat cohuelelsurcists cap be praduesr using various sighdari gleningfand

S SR ol B0 SRBRERTH R M B Lkl

pantdléit Beid @snplificStioH, b%s,lp%l}@ﬁer@s%(kﬂiﬁw razidu@ﬁ PERYIwidpgen
is 25 relieved and intracellul ar % 8en accurrul at es.
¢2qt

| nBnsrie DNA er (AN laeaetsdisingiyings pEengkal RIEBSToN

)BTRS g, S0 g (b

pasai aso b lfnﬁ)dmedlhy cﬁamﬁcahnﬂr&lmsise(s. gnmyllép]sa:se iphosphoramidite
|ntroduc dinto.a.ce usi ng.a vector ch .as

V1 PSR CESHRET P S0Py HCF O ER R O gan Gign be
en %ﬁﬁﬁe@iﬁ AtrH, %l Rirfed @l?tbq pi8nlif @ﬁd bltophéatéd @fﬁlstﬁéﬁ B8flessed

Furthernmore, such a nucleic acid encoding a
i ni dedlbieye. ,pnicmmganwm isdeh anyeableordpeteris,i wkyr}’IOtQﬂUéhi ag an
an 41 2004/ 394%? PCT/HB% 03/ 005562 expression
c o5 OLPAMER R 87 TR A or i ncreased expression
of the encoded antisense in cells or in vivo.

For expression or manipulation, nucleic acids can be incorporated into

et

expression cassettes and vectors. Expression cassettes and vectors including a
nucleic acid can be expressed when the nucleic acid is operably linked to an
expression control element. As used herein, the term “operably linked” refers
to a physical or a functional relatibnship between the elements referred to that
permit them to operate in their intended fashion. Thus, an expression control
element “operably linked” to a nucleic acid means that the control element

modulates nucleic acid transcription and as appropriate, translation of the

transcript.
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Inhibitory nucleic acid can be desi gned based on gene

sequences available in the database. For exanple, as
waed4amth herein, Genbank 5 sequences for exep@l/EB2p03/005562

gl ycogenol ytic enzynmes are known in the art and can

be used to design inhibitory nucleic acid. Specific

i nhi b't gmhﬁ%fes h fuitea fRHROIKRRNE t(‘) Be bh&atdy linked.

Partlcu exa ntisense for glycogenol ytic
e nEqrrmamp]ech mdeinzhelsplot gandedinkkd ttaasmlc:lmp heid 2ncoding a

i dul t S. Patent No. 6,458,
e gt Aeand)lérent g SPUES ST S o Af Gherdbly

(Yirked RRERRaciPencoling %@r&t@ﬁ)that‘ ORIk FRNrE” to bind to tll\llg

phosphoryl ase kinase beta expression (U S. Patent .
5 6, BBBmabdymentl oo tnfbrenes/expession loif thesgly @ gheic gnewme- eBenause
029

| at hi bi
o 0E sefend Sstnahkiveniof Rbbrebop 36 AudRebic pamd rgeedkl
Paél@lﬁEntl\i@ 0%&&1@% $inR&Pio; the i1 deid nt edin®@the | dly@dkenic enzyme
gl ycogen 15 phosphoryl ase expression (U S. Patent No.

6, ©#8.thewh it vapet plyisically Erketbl es of si RNA i nhi bition
i ncl ude GSK3al pha and GSK3beta (Yu et al., Ml Ther.

7:228 (fﬁ&%};}l )?}Q%smntdoﬁﬂopx%le biitP %fe K&Rﬁ Ic%bﬂ tRAt

GSK- 3be ection o alr vectors
10 pr odiueses eﬂbressﬂinedf aRoperdbi lmkedfnutlhfe deisKPRomatergend
bet a-catenin, and inhibition of both 20 kinases. led to

no?ldlamemrarpewu pgn-limyiting eramplessf sxpressipn gonttpl elgments.
v e&tc% Oentl ﬁ%c uSicBN 4 PRiDiLLRRrPfegiRlcapabie b idfisdin

[eic acids further include nucl eotide
antiansanptwsmfcbedcsmssmm (3’ direstion)assdgiiencenhepigmoter sequence

del t :
£ GuEbHP R ETiES i BRI ARG ESh iRl B panes gt Ran
15 po{e)gﬁ%t %&Le kxp IE%OI? PerRinGunélion & @ disktice frodete nahagiptioh

the ‘genetic code, nucl ei ¢ aci ds i ncl ude sequences and

suijed qua@nﬁ@s g@efgf@rvehlah # ipwpeable lipked: Enhapeess Bnetioreatds
t hai;[ ?Cgrcf enﬁ]s nPth?%'eﬁie a3 $RHES %ﬁﬁnf{he%e%&f’egge nih‘]ntrons or

are nuc

c Owﬂlﬂgf&fdlhélﬁqesl A dditibanluspessibh abnteol (Blmimtsinclade lkadaci d
sequence of a gl ycogeni ¢ enzyne. ﬁ Nucl ei.c_.aci.d

dePRsUpRses and (HSBPFERESaHFRseS: iafgime hi RsopgPipinesifss om
20 gg ?ﬁ%ﬁi g‘eh&nt?sgfor tgé ctdtiof onnuﬁf%eﬁ@ o}gglggffgrbﬁe,t he&8ges,

clelc aci ar e 004/
PCIplidB0a810 Ga562onsyseindnahor ofeth@ c@s@it rpdingl fqumﬁ the

S i B S R L R

debﬁﬁfﬁdéﬂi@pel’ polyadenylation of the transcript of interest, and stop codons.

Expression control elements include “constitutive” elements in which
25  transcription of an operably linked nucleic acid occurs without the presence of
a signal or stimuli. Expression control elements that confer expression in
response to a signal or stimuli, which either increases or decreases expression
of the operably linked nucleic acid, are “regulatable.” A regulatable element
that increases expression of the operably linked nucleic acid in response to a
30  signal or stimuli is referred to as an “inducible element.” A regulatable
element that decreases expression of the operably linked nucleic acid in

response to a signal or stimuli is referred to as a “repressible element” (i.e., the
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presence or an anount of a sequence encoding a protein
(e.g., via hybridization), in a cell, culture nedi um

whiekostsenl sanple (e.g., tissue, organ, 5 blpPOOIE003/005562

serum), or in a subject. The term "hybridi ze" and
grammati cal variations thereof refers to the binding

em,e%igﬁeﬁraeaié&éeg Egpr@&i& WHH AEal g&s@ﬁlbdmmbs&ﬁ%%%n

general I'y have’nore tha ut 50% honology to a
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about - 1o Einit PR TRl e Rty BT pRisyaR!
nugkeebt Gﬁls%y pe Qefelled UShEalskitespecide-ekPRssion EdRRl ElARNts.”
or about 100 to 200 nucl eotides or nore. Nucl ei ¢ aci ds

5 camispes-gnesidigeatressipheoniel elsmentstanp vaicglly pefiveny saesdfic cell

h

] e o Db R ey Y Bl 4G
anpiotdihs; at ber reguldtors POIrREHBtER, tHagk® atkechithesHebIER)cell
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a GelsHebpeas poppaed t%?t%?ﬁﬁe@)oréléﬁ@kﬁ’%esof anneal i ng to
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roduce ’
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or transcription froma
10 genghandére agibgue hypa‘ppﬂi&tatﬁ:@cbeﬂa,muﬂm encdileprpliferativa slisatdeds

in. v or cloned int ) a m d d and
| i o8 a4 g Peftichled Roh i PR e

as phastbrs Qfe Ké%@kl%éeaﬂ CORUK @rprﬁtfetogf&an %%r(ﬁlﬁbenﬁﬂycﬂﬁé
or rramml i an cell in a E ant or expressi-on or

naantpgﬂlaDEéAMUﬁlllclbrest@teaS@Wj c @@tﬂgeneCrQﬁB%/mp@rt@lp@@rasm 0
o R PR R R SR B Biglfs on passettes

aci'd can be
expressed when the nuclelc acid is operably linked to

15an expr & sbaateriad é]ip’r@dsicﬁlL emlﬁﬂtutlvé@rdjﬁ(ﬂdrs toledei] 7, ab evell as
tern1 operably linked" refers_  to a physical or a

ropefess susheh Ph % beciedophage M eblamdiipspine (Rirn-leg
#ﬁ% pro %rtéB tIntlﬁ&:'a I:ecﬂ s&@%ﬁgt & sﬁtu]ttlk}g b{ 1nhﬂ$18féq§&noters

i on: us; ‘an expression ton
o peeg.abdcgyscbnem hmgi betwwedr Inuehs] (ﬁbnaﬁiludvcﬂpﬂ)ﬁmt&rkl ai‘clltdegfor

| el ul | i d
Cr STOPIE DB SR BRG BE PAPROCT RGP OGS e
0t r éﬁéﬁﬁél Qi al. ‘?h% d&%@%t@&%ﬂﬁw%&lhﬁ% %5@2011 13 ed.,

Physical |inkage 1s not require e el ements to
be GrparedlublisH. iAsked & %hyémrspieece d9&$ rimae e of. ehne Metlnosls

be 1|1 tgé(y%jolggoy, %55‘:%%-%4& (?&79, e%g.c\%jl g %rossman, 1987, Acad.
Press, N.Y.; Glover, DNA Cloning, Vol. II, Ch. 3, IRL Press, Wash., D.C., A
1986; Bitter, In: Methods in Enzymology, 152:673-684 (1987), eds. Berger &
25  Kimmel, Acad. Press, N.Y.; and, Strathern ef al., The Molecular Biology of

the Yeast Saccharomyces eds. Cold Spring Harbor Press, Vols. I and II
(1982)).

For mammalian expression, constitutive promoters of viral or other
origins may be used. For example, SV40, or viral long terminal repeatsf
. . . ) il
30  (LTRs) and the like, or inducible promoters derived from the genome ox

mammalian cells (e.g., metallothionein ITA promoter; heat shock promoter,
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gl ycogeni c enzyne. A second elenment that controls
expression of an operably |I|inked nucleic acid

wep@atsng a protein that functions "in trans" POI/B20eB/005562
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to the 5 mnimal element can influence expression of
t he gl ycogeni c enzyne. Because the second el enent

I egibidl tBfroKITBDHBE/Rindlic Adtereapoize g@»ﬁieﬁtsﬁ BENGR, mdialian
second elenment is operably |linked to the nucleic acid

etBEET G- & -Hbe glopevigesipie REPRgtoEs theipducibleoneptseimanmanyot
phﬁ&bpgﬁﬁthkrég%yxﬁhe term "expression contro

nment S to nucleic acid that 10 influences
expression of an operably |inked nucleic acid.
Pr onot €lle iavehtion mietingisy /e mczptaelteifcﬁa hrﬁilud&dﬂtrd)ddﬁrtgi ng

exanpl es.of expression co el enent s, r onot or
séyf FFC%’IC?P%pIQPWtQ SERAL § %ﬁ?r ¢8p é@ﬁ WH&%? epfive
| Niddrd@drl Rich Eé’lﬁ%@fe‘féﬂ'édqe a9 trafstIAMISelI§ 29hd Rrm

dlrectlon) sequence. The pronoter sequence |ncludes
nutdarsfoiniesk” whert ufedo réfeteatetota @hlsurrorgenishn meaint b genetic.

ancer s a 15 requl ate. ge ressi on t .can
SRR IR L e N AT O Sl
Sidxamgle, hb%t@ﬁ@?nﬁ@eﬂé‘ﬁbﬁ"{e ﬁt a'tl‘fanﬁ’g%@k)afﬂltd’thle B e‘i"hus a
Enhancer s function at either 5' ends of

geanstermegesell” asa oalt intawhich, @mog@ygbf which aummgnmousr

C%&l@%léﬁigsn%é g@ngge Y%hggl dtianIn I 2t C?%&Pg’glart ner
s egeoentdamt DNA eschalqued. bnmlelm i Bﬁpﬁ)téil@&anz& {AURES

el ements for the creation of nultigene,
pdrapsieatly expressedinghe farsformsd) geljang Pﬁqg@h?éthef@f The r ons,

nﬁfa%f%ﬁﬁ@& @elR%) dafi®e ?PJJ{] g%&% LRPRk Eﬁ;c Mg@pr%telﬁ Iég?pres%g&],eor

to permt I n-frame atron o

paiuybdmcyd fdnsonbai @reatoded prmemﬂ)@ﬁesmdo e progeny cell may
pol enyl.ation of the transcript of interest, and
C ol BE b el Peccef i 3R e pk e vision gegscar

" GRBRE kdpichiig. el enents in mhlch 25 transcription of
an oper abI y linked nucleic acid occurs w thout the

presence of a S|ﬁn_al or stimuli. Expression control
el enentBanshermed safleinchidp besae oat hmlted tospyokarpoticans

Si , ith ncr.eases .or. decreases

o BPR Yoot s ge b SR LS P SHSRCRRERSRLEE o7
rm@uﬂnaﬁab irlididy agar) 2t | 18 opk paRitular hipatt, tHeeHaS£8ell
gﬁe55|on of the operably Iinked nucleic acid in

SRR Bradyceglyeogen Qﬁ & sug¢epdplern iglycpgen lexisity i anethss
a artlRER GLRLE 1R &IBOL c?ll fhﬁ.{ £atlaal %F!e)%resg oﬁ&%ﬂfro téqé}}lent

creases expression o e opera nuc
a®|f d glyvogems parysee, plycagaiobialenpyms di cmthbn protirt thﬁer r ed
r.epr essi bl e el enent

to e 44 WO
zé’aﬁw&@é‘fm fﬁ@@r’ﬂﬁiﬂgﬁ6§9r8%>%%121ﬂg%q1@#5|g5mg% QBgrgbly linked
eXQ R eSOreR: TN I bRi HERht tnTultBROYSH LS pREIRNDS cells, or

expressi on
a tissue or organ ex vivo or in a subject (in vivo).

Typically, cell transformation employs a “vector,” which refers to a
plasmid, virus, such as a viral vector, or other vehicle known in the art that can
be manipulated by insertion or incorporation of a nucleic acid. For genetic
manipulation “cloning vectors” can be employed, and to transcribe or translate
the inserted polynucleotide “expression vectors” can be employed. Such

vectors are useful for introducing nucleic acids, including nucleic acids that
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IS increased). Expression control elenents include
el emrents active in a particular tissue or cell type,
WO efoa/sEd2 t 0 as "tissue-specific expression coPCT/B2003/005562
elements.” 5 Tissue-specific expression contro
el enents are typically active in specific cell or
Ui Sd8e Eé _ §%Qﬁ@@1&?fﬁleta|ﬂﬁ3ﬁu@1%ﬁ a{cﬁﬁ‘%ﬂé’['eﬁ%ﬁeq}ﬂilbltory nucleic
transcri pt’i onal activator protelns, or ot
r egd, atperablyolinked dm sic axrptssmm, contrat elamentamtd mpressnng fhtee

speci fi tissue t S co red to oth
coricoyd pibtnar PYieD ARGy BSaTEer f B ukp arda PR Phaso),
CORdeBls ofIeIRIM Rt hNGhgide pronoters and 10 enhancers
active in hyperproliferative cells, such as cel
proliferative disorders including tunors and cancers.
5 Par t i cubBarecton gendratt ¢ontpies@mriss ogrepbg@wn for nrrmmrl@n in

SQFX@%%q%FeIAemS %d%}‘g @@E%?%%&R@ %tl s as set fo
'Hoenbryonic pros e spec
anhérgm[lpreﬁélﬁ mBQﬁrneUectds@ taiRy iaskded RvREiHeatd rramsﬁpm@i z&ﬁle
and hypoxi a-responsi ve pronoter. 15 For bacteri al
exB?@%@loénaS PppFPEatet i ve pronoters include T7, as wel |
as inducrble pronoters such as pL of bacteriophage X,

pl ac, orsmaﬁ‘}ncﬁlﬁ’der Pselion AP I APFRIREST %}lareldef" is a gene

i nsect ce systens, constitutive or I nduci
10 pr ﬂmbalm fo( ﬂleg;elec‘e@dtyhmﬂeyontmyudgdhu sat. “Pnsmeraseﬁection ’

C EORS e PRGBSt S A SO el ipr pugker SEiY®
20 |
G ‘Sfé";‘*y’y?’%%r% ?,e pesitive SM{"?‘”“@% RRERS i oWl o

& Wsu@ve sreirﬁc@ms oiadecsells oggainmeshe markeswill smlvewephlactg

in_Enz (19 & X n,

s ogrroRg Boptiiae Hserecion drig BE (s kg ¥ i GRRTORT
1511 Sel@&;on?markals 1E¢’l@c$ésdru§\?ésﬁbtancé>g€hes sudeB@neonhtoﬁrconfei’s

Met hods in Enm%nolog 152: 673-684 (1987), eds. Berger

& psistanaedq G onferyresisiange tospyeaemREsR; and pur

e e L

namzciadde @anmhateﬁ]smdentﬁ‘maedm onxcraepingr o rmllseccmtammg ithieal

or other _ origins, For exa 40

O PR oRBSE R aroe Shet R5yor pher SaTRins KaFY Apa P
20 1 neke bﬁ}bﬁloﬁfl&@?tl@diﬁréi@)' el s b H%%ll@@ﬁ@%ﬁo@hhtase gene,

manmal i an cel (e.g., netallothionein Il r onot er ;

heatd shitbok nptﬂmms@h as (A%, wong othe3d 9Negative selectlon” refers
e B30 00862 L OISR e
upon exposure to an appropriate negative selection agent. For example, cells
which contain the herpes simplex virus-thymidine kinase (HSV-tk) gene
25  (Wigler et al., Cell 11:223 (1977)) are sensitive to the drug gancyclovir
(GANC). Similarly, the gpt gene renders cells sensitive to 6-thioxanthine.

Viral vectors included are those based on retroviral, adeno-associated
virus (AAYV), adenovirus, reovirus, lentivirus, rotavirus genomes, simian virus
40 (SV40) or bovine papilloma virus (Cone et al., Proc. Natl. Acad. Sci. USA
30  81:6349 (1984); Eukaryotic Viral Vectors, Cold Spring Harbor Laboratory,
Gluzman ed., 1982; Sarver et al., Mol. Cell. Biol. 1:486 (1981)). Adenovirus

efficiently infects slowly replicating and/or terminally differentiated cells and
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viruses (e.g., the adenovirus |ate pronoter; the
i nduci bl e nouse manmary tunor virus LTR) are used. The

w0 poogfosd4en et hods, inter alia, therefore incledEIB2003/005562
introducing 5 nucleic acid or protein into target
cells, e.g., cells of a cell proliferative disorder.
Sughn g@héea t@ kR gdt &l gLy @éi)mc@tuagsaﬂdycﬁ@&%ﬁﬁﬂgddl%iehﬁate& Bals
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expressed in thHe tra med ce and’
Thaavd praviefisly teeh shelwin(ts )arcmate EPprezsiopay htamdnsaa't deviehse

1 SHEEI b Cerrs BEAF T ot e NBE A6 2445 B0 Nl
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there may be nutations that occur during repllcatlon
10 Tr Nosf 2700474 617134 ,178 ehd 928,984 p herprosindplex viag viectors (U.S.

AR ey P Bl SR 50 R Ppene
I n@iviging gs WeImas hos-alviding béllsQﬁhﬂ f@ﬁﬁ lvﬁuéeay vREREOU.S. PAent
cell is a cell that can produce en or is

sudosplp 824, 5,698 08 gBAO T, 0Kk, 6iG1Y, 51 6r4né $7R&O3 and WIPO
pa E) Bl?ééhgﬁs W(S 26k gﬁd W(?b% '1%8@) gfcji {ga 1P(%1a l\zlnrﬁs \lflec?ors

ression contr ele geni c enzyire

15 gl y&gghmahiy hm&bc&ﬁlﬁfy}b@ﬂwma)hhﬁb thHledéntehf}iloyed in gene
partl ci pat es i n increasi ng)zéf decr easi ng intracel |l ul ar

gI VeesgaU-adeateb Np- Pi/hREa%)2 o sctpraalse ﬁeﬂlwdércwwamqlg
?pﬁ’)magmctdrg (68! PUES NP 461635 Wlctirtiat ¥s entl

cel {1ssue or organ &x Vivo or 1n a supject
(i dekiverggnesTy peltsadfithe intestihalttraanisfve rbeen dewelapep (0ySs Patent

to asm d, virus, such as a
V|$§1 %g%{%¥§%g$6§ﬂﬁ dggﬂﬁéﬁg)knomn in the art that
can be manipul ated by insertion or incorporation of a

20 nucl ei ¢ pagirdl paftRle GORSkieCoaRinBRtHRWIAL bOMamélatih Rector
vectors" can be enployed, and to transcribe or

t r sais baydesigned do pe @égq‘t@htomﬁwm celbtyngs (e: e xprdssisatbn
I‘cﬁf graﬂﬁ%@elﬁglagm N Sr a%‘tl&!g}n (ﬁ‘let%g Urta tﬁatlﬁl?c{sgl) for
I'C acl I nc nuclerc
t h aatrgé‘tﬁzeﬂ\@gﬁlﬁﬂ)da/ 183PAAr2 ﬁH@TﬂdﬁBﬂ@QSbﬁDf}@@%pemﬁc promoters
and/or enhancer can be included in the vector in order to express the nucleic
25 acid in target cells. Thus, the viral vector itself, or a protein on the viral
surface can be made to target cells for transformation in vitro, ex vivo or in

vivo.

Introduction of compositions (e.g., proteins and nucleic acids) into
target cells can also be carried out by methods known in the art such as
30  osmotic shock (e.g., calcium phosphate), electroporation, microinjection, cell
fusion, etc. Introduction of nucleic acid and polypeptide in vitro, ex vivo and

in vivo can also be accomplished using other techniques. For example, a
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encode a gl ycogeni c enzynme and nucl ei ¢ aci ds that
encode inhibitory nucleic acid, operably linked to an
wexpaessinn control el enent, and expressing theCT/IB2003/005562

encoded protein or inhibitory nucleic acid (e.g., in
solution or in solid phase), in cells or in a subject
i ) h , . i .
g R A

el emeolidone] ethylenk-migybxetaesmietiylcebnloss Icabozym ethglcelduless

fort her ej resent .wi t.hin a .vector, .can .

| et Bl el PP Babe Sl on
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10r e basdapstemgandadiag oll-iasvateemuldiond) ndcsifesrmixed micelles, and .
resistance to 418; hygr, which confers resistance to
hy ¢PB¥eSn; and puro which confers resistance to
puronycin. O her positive selection marker genes.

i ncl ude [ gRRBMeS ﬂﬁ‘tint%drl]l@iﬂgivﬁﬁﬂﬁ.d; Songisitdns Rto SEICROkMNSvn

of cells containing the "marker. These genes incl ude

geethefagranfl indvdss tarexapplst phosphytidyiRhalive, @apsphotidyliesine,

onOSERBRBEFROTA? & 3Ly sLPBendS . A T ok SRR, '

15 ama8s3 gubedril. 4,9 282t bvEGEBC OCBRDNGaikleh $use, M@). Riperazine
process in _which cells containing a negative selection
naPrEed aapbilig qatignic lipidspseliah 63 gere theragy aliprokngvat Gee,
ne [ ' . . | ' .
ot S PRI, SRAPOT]. OBl HATRY femf Bhb Bre MG s,
( HE\: KR, Bateret NAD 5(Af0OGIRE). et al ., Cell 11:223 (1977))
are sensitive to the drug gancyclovir (GANC).

Simlar t he t gene renders cells sensjtive to
o thi ox Ehbiete sIBNRTLER. TlsReGRLlss ion oGl et Sstems

20 basgeh ANipoSrh&Vdre abliecBVSN PeRESPH Rkr&id a¥ FUdikldsAAY)

adenovirus, reovirus, lentivirus, rotavirus genones,

si dicgerdinglyyirahgnd ®p40¥al yectpomeans qh slplivery mgo ¢eltsuy tissue,
(Con‘()e.%t.alivd ié%%i Ngghi " d. Sci. USA 30 81:6349
(1%4 ; ’E’u‘karyo X Fal %c ors, Cold Spring Harbor
Laboratory, G uzman ed., 1982; Sarver et al., Ml

Cel | . BiThk terihs4'Bfot€in IS pdlypeppidien and Fpeptidef i abant | y

hrglﬁgcgﬁféegwgge{?gﬂoisrgg% i&)n v@%]rdélgrre ctc)serllrerri1t?yafirlﬂ<¥:d amino acids,
25  or “residues,” through an amide bond or equivalent. Polypeptides are of
~ unlimited length and the amino acids may be linked by non-natural and non-
amide chemical bonds including, for example, those formed with
glutaraldehyde, N-hydoxysuccinimide esters, bifunctional maleimides, or
N,N’-dicyclohexylcarbodiimide (DCC). Non-amide bonds include, for

30  example, ketomethylene, aminomethylene, olefin, ether, thioether and the like

(see, e.g., Spatola in Chemistry and Biochemistry of Amino Acids. Peptides
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WD 2004/ 039412 PCT/ |1 B2003/ 005562 can be used to
target slowy replicating and/or termnally
waledormsamt i ated cells. Additional viral vectorPGI/IB0634105562
for expression include parvovirus, Norwal k virus,
coronavi ruses, paranyxo- and rhabdoviruses, togavirus
(e d ke s) and
A AT e
exhkﬂﬁkmnmmyéhhnmkDedﬂhdﬁﬁ)those desi gned for in vivo
and ex vivo expression, such as AAV (U S. Patent No.
5, 604, AAY 0r have rev usI been .shown t
o ovi deT B SPRSBRIT TR 2R AT O SOFRPETa Ry
t h@bame %ﬂn&oﬁﬁ&%fdré n{aH@MY ele ihd of MAh or RI¥paraid e their
(2000); et al Bl ood 91: 4600 (1998)).
5 Adeateraily abcureing gr¢vq envizonment riteneerlive SomBosTEms 47 separated

5 RSN 5 378 S8 ops1SBE5 SAATRURE, el el O S

| esdsbotbte wathiaGlatks for @auihd, bhe bOmotdhréwin, rmgcleﬁ:l aclddiipi,
as wel | as non-dividing cells and f oanmy viruses)
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T S e e R

10 VI miodificatiérr(s. gl qnhé@hgrylativmnglyc@eymhtmyomrp’apxddl forms
virus) have all been enployed in gene therapy (U. S
Patent No..5,719,6 054).. Vectors also e .
cyt omegafols mgdg 5itign sanyalye By oﬁl@ste%}l%ij BT owRemNGee
5, 86dho Q&3 hil ovﬁfetxﬁaténm Aith&iHibie it yPitally H8dciaey wille ieSatire.

cell's of the intestinal tract have béen devel oped
( Ul'sus, Paisehated moksculs tige also %substarx%lygn@e dmj; not include

0 20.A v arti or_ Vv |cI n
haopétnts oo Re O o R miBohEe iRl
15 t agghtas dntifoddar dfiag @hﬂbod@ﬂiﬂraﬂy}bﬁ’ @fcleR- a@ids 11Uﬁ@6§drﬁlab|ry
proliferating cells inclusion of a protein on the

sutPHAelibray: ?qs”.eﬁa@p o Aa“swaag&l YOWrY mP]ﬁ&‘Hl cgj be combmed
F eGARIRE or élo&e%tﬂ@ttﬁﬁfﬁlﬂles araR 4 Eé?ﬂ?“ﬁﬁgﬁﬁrgfahlﬁ puﬁe” does

pronoters and/or enhancer cah e I nc

v eadtarkciude oombinatiansefgpmpssitibies. nucl ei ¢ 25 acid in
target cells. Thus, the viral vector itself or a
protein,on the viral Eurfac

et
el | o 1 SRORHTALY T aEn Bhes IR PO COGRiPs oo pefecule

20 Vi Y@ makIt PRey ehid H80 BE abRAPOR drigons ol Bokk, andéMIRI gidat@nNd
nucleic acids) into target cells can al so be carried

ouforteyamplendfs ok mwrp Purity lvan be detsuminedby 3ay epwenriate

shoc cal-ci

R BB RSl S SRR e
NUEIPRIC; gacplths@ngel RUdcppiirede(d ¢, silver 6 cod¥naydiy Stafuiith) ahd
vivo can- al so, be acconpllshed usi ng ot her techni ques.
Fopequrpgpmalysig (nucleic acid and peptide).

25 Nucleic acids, proteins, agents and other compositions useful in
accordance with the invention include modified forms as set forth herein,
provided that the modified form retains, at least a part of, a function or activity
of the unmodified or reference nucleic acid, protein, agent or composition.
For example, a nucleic acid encoding a modified protein that participates in

30  glycogen synthesis (e.g., a glycogenic enzyme) can retain sufficient activity to

stimulate or increase intracellular glycogen (the modified protein can be used
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48 WO 2004/ 039412 PCT/ |1 B2003/ 005562 pol ymeric

subst ance, such as polyesters, polyam ne acids,
whyenosgelz pol yvinyl pyrrolidone, PCT/IB2003/005562

et hyl ene-vi nyl acetate, nethylcellul ose,

car boxynet hyl cel | ul ose, protam ne sulfate, or

| aﬁfohg 8f Bl dafihRn GARPANIRY: Srot@f it %ﬁftfcﬁﬁf& liy g@lcbge%

copol ynmers, or ethyl enevinylacetate copol yners.
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re rvatjon tech ues 0 interfacia
Do e s PreifR 15 b ie Rt 3F BoSeshd Bloestls
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S di §§1@r SQIBPPSEILNS BRging quetéf@tmmfytbweémlw REgfgiss austeic
na er [ ased
LoRdged 3034 €34 odth né&%p@ AS Bscd )R, @l Ridle B

m gﬂﬁhrmtml {ra&mtloﬁ:mﬂlereof ivieaaRebin tefgparo es ccﬁrﬁposmon such
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i nas ﬁgroéqlp, nyeleiq 3 @g@nt Pt g@mﬂogtlon means that the mod1ﬁed

p h Q&B @stltll Jl&/jfﬁ?& fP&n aﬂ@@ééﬂ@@%érg%(%s‘ﬁ%)ﬂé "S?xjr:h é‘n g&f Sioteidd,

see,
10 5 ﬁ@ﬂm@ 5@1,ds,]@eﬁt,s 86& pﬂl&f)compufslt;b,ng Tayldtle geatdr G‘ BﬁﬂcﬁRﬁy

Gai,t h . M) ... Pi based hi | t
T Hieid LT uPEpYSE BT e A SRSt aeell RomrotCEe,
e.g., US Patent No. 5,6861,397). Cationic lipid

syst ens palypéptale@nddifitdtions fRBide athiflo aci¥sibstilA{ofs tadtiRions
5, 459, 127) . Pol ﬁrrerl c substances, m crocapsul es and

co@%ﬂ@éﬂloﬂﬁi which greosasipiareadgo aQt‘)Vai@éﬁ aBolypeislenes ar e
Ho%&idaﬁ?ﬁsy 1SS {ng*lﬁg g & O 11381(&% 0 a \{gsséu%gt%ted for L-amino
Accordingly, Vvira ana of

non-virtal vec neans
15 dehiide(and innikiresethérsof) stivcagalend fmmmnzil raﬁalo piiesy for exatiple,
ex vivo are .included. The terns "protein,

paﬁlg&si@ﬁtlmatéos havine-yafhefieer nomatu@éanmomcgiseﬁ aminoaAsY
513&15‘g&e9aﬁ(?ﬁ§ﬁvah§e& ifggmgr nore covalently |inked am no
aci

resi dues,” through an am de bond or

equi val ent. Pol ypepti des are of unlimted |ength and
t he ani Rolyaeptitls medifigations Akther ingluderfusien (shitheramid non-

FoPRERSHTE e B BichaR B R ey R Rr g o SFmore

20 esuRluldd inbtisitriallp phestR! i aFtféRBice Aitive (wild type) sequence
N, N - di clycl ohexyl car bodi i m de (DCC). Non-am de, bonds
Yy

i nepYrRItTyragacng te sherssHeencR.EPLERATHYE.@AE O more amino acids.
an M%ﬂféa@%hf@‘éludg lcgélicrk’tr&‘g{upe%rsucﬁ Al ﬁleér@etro- rcl%nh?ee bJ)ﬂc#(
(see, e.g., Spatolain emstry and ems ry o
Anmbeiovede tidsamiRe phd ckeBoxy- terminus of the molecule or intra- or inter-
molecular disulfide bond. Polypeptides including antibodies may be modified
25  invitro or in vivo, e.g., post-translationally modified to include, for example,

sugar residues, phosphate groups, ubiquitin, fatty acids or lipids.

A “conservative substitution” is the replacement of one amino acid by

a biologically, chemically or structurally similar residue. Biologically similar
means that the substitution is compatible with biological activity, e.g., enzyme
30  activity. Structurally similar means that the amino acids have side chains with

similar length, such as alanine, glycine and serine, or having similar size.
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49 WO 2004/ 039412 PCT/ |1 B2003/ 005562 and Proteins,

Vol . 7, pp 267-357 (1983), "Peptide and Backbone
wok@uos@at i ons, " Marcel Decker, NY). The ter mPCT/IB2003/005562

"isol ated,"” when used as a nodifier of a conposition,

means that the conpositions are made by the hand of

MBAHLQhicA SmASRG ada8S tHal MO EH@les have R IsHh8 hatg@6F At oD
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5 f osubstitugor bl 2rginies fpp bisinedalutpmie ferespartic acids, or glutamine for
post-trans ' X i f [ons (e.qg.,
ph%sgﬁrr?%ﬁ% %ﬁ%%%&q%{eég‘ggﬁ%&ﬂ’%ﬁ é'or derivati zed fornms.
An "isol ated" conposition can also be "substantially
pure" Wikstefrn &alentifal hrostidantitgl meafs thdtewowt atorateferended

which, it tgpi cally asspciates with in nature, .Thus,
aneisish gredhc asne cLiuS: Where typ Spteia seqisaees s Kepticah they

doRSeMRS sdnCA S acﬁ%tegtﬁégl?&i)tﬂﬁ&aﬁﬁ of f&e}iﬁg/z L&@ksi 18 8Sortion

present anong mllion er sequenc 15 such as-
10 anof twadiresore frefarenegtt éntiticly thiat fre dlneysaore. rllhek evitera twe protein

a genoni c ofr, i brar for exanpl e. .

" < SERE s sl aver AT Bpts Seate pe euis e ino
ONgei@{deBIySin M 8EgioM | B e “subdtddiialliBéntiPT Mbans that the
"substantially pure" does not exclude conbi nati ons of

comolesilles eresstrugubmiyadentiepl grihave gt leash paiahfunpigesel euseut

60% or re of. t mol.ecul . [
o) G BBliotsle B0 P B AR o ¥l
15 f oPolgBEtidehavifYmubitanisldderttity iriclude amifeadié bafushdes dvithy
appropriate method, incl

an L 8 udi ng for exanple, W
o paler SEBOIYA TR S g DavigI6%. P o8 g0 et )

e . i , i i .
OSSR e N P BERTRS o o
peastgajtial 2&ivityc b.gi, comdbuiss topglptamen synthepnorsacamdulatibmer

conpositions useful in accordance with the invention

i ncl ude nodi fied forns as set forth herein,, provided
that ¢ h&S ROt HEE: 6 ST SPRHNCras, of dEeept PR gyporon

20 T UBEthE &1 Rhe@GhbsbdlY. AQrofelitsubbiieide IRE ofE of BbRY RReE

nucl ei ¢ aci 5 protein, agent or conposition. For .

ex amplogcids thancd Billdengih gomperingnsequenep @i S 088 Opmeteintprnal
that, partjcipat [ N [ .

ot Db FRE R dfhrion? Bl REE Rt cR Ry M. £

st hfalbiaacidaubicqueRasas atleasaond lesd muclaitide dgamn futl hength
nodi fied protein can be used
comparison nucleic acid sequence. Subsequences therefore can be any length

25  up to the full length molecule.

Modified forms further include derivatized sequences, for example,
amino acids in which free amino groups form amine hydrochlorides, p-toluene
sulfonyl groups, carbobenzoxy groups; the free carboxy groups from salts,
methyl and ethyl esters; free hydroxl groups that form O-acyl or O-alkyl

30 derivatives, as well as naturally occurring amino acid derivatives, for example,
4-hydroxyproline, for proline, 5-hydroxylysine for lysine, homoserine for

serine, ornithine for lysine, etc. Modifications can be produced using any of a
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50 WD 2004/ 039412 PCT/1B2003/ 005562 alone or in
conbi nation with another protein that participates in

w@bkagogmm2 synt hesi s), but have increased or JRCT/EROEH05562

activity relative to a reference unnodified protein
that participates in glycogen synthesis. Thus, the

| YRR SMnétHbdREl RIBHOMShE bR E5 NPCRVAGEELi -,
agents and 5 other conpositions having nodifications
of del¢tioneand imsettion puiegaicnis, chemitad modifpefias andhguigenasive
conposi Li.ons used herein, the term"nodify" and
gr‘%‘gﬁﬁéﬂl%%’ eV riations thereof, when used in reference
to a conposition such as a protein, nucleic acid,
agent , Polypdphide samepasichn banaEansing rebmbhentddiA | ed
conmposi tion deviates froma reference conposit,ion.,
suephnaiRayrataalpepids snsoding nelgicairtds X4 ofsl SxXRESHPR OB
ot |, bk Ofkn; ¥&s Of 186 ch ¥ihby
th@ﬁ&g&?e e(rﬁ{é%%e unlﬁﬁﬁi@eﬁs pr%? %ﬁ?l nﬁcﬁﬁs‘éﬁ%; d, 5
aglemiwmin theoap.dXilypeptide sdqatryope pan also boplioflicedttiyonshemical

i ncl yde, am no aci d subst.itutions, ~additigons and
dePYHHCsEr (SGhiedh Aol?fileaﬁ%%syﬁ@fnérﬁ%%ﬂt ag%‘vari ants."

Pol ypeptide nodifications also include one or nore

10

15

20

25

30

D- am noTREindentforah bk prRecéPh dssRibtion wilbarg ks (and
m xtures thereof), structural and functional

andlesgeatis regivrenex drepineent pegtedodo Fharay pritpnewinegitions and

synt het.i ¢._or_non- nat.ural . am n ' ' [ .
B L o8 S PO T Bl O AR R bfovides
mogdésireatetfosts Hxephey agontd atdardatthéranh{velzintienimo) activity or
pol ypepti de sequences, which is an am no acid sequence
halIABNOHRABFNGAFEItY20 nol ecul es not normal Iy present
in a reference native (wild type) sequence covalently

at tachegpl 0 ERGSRALRRE Brovids RIS whRAGhO metHOUS of the
amno acids. Mdifications include cyclic structures

s uiiverisoneare eswd-in combihation véthizoy therdpeutie eagimereoxim¢atment
and car boxy- term.nus of..the nol ecul e intra- or
P0G S i ST SRR BT §os i Bl o Known
| NG e LAY 1I2BAd QEBEESRY mehddagéhid@hdafnikeritg b entturhdt
vivo, e.g., post-t ransl ati onal Iﬂ%érmdl fied to include,

f opr ioxaws enhancingaeatmes| ofggent. Jie sphdvmopeigupaune

ubi gui §.in i FR )P y '

0L el e R SRRy

a boraéraporandduyly wiktesd follbwingadnshistatidm afla nuckicadidor agent

residue. Biolagically simlar_ neans that the

subsEeaipenidhatiacrezsss ditiapt bl glyPogey| ogi cal activity,

e.g., enzyme 30 activity. Structurally simlar nmeans

that tha REldQr&al 45ABUEmdt, o CaRNlnR e Wr tBnti-AbdpldsAE”

| engt h, such as al ani ne, glycine and serine, or having

si agdniriregimaent, therapy, activity or effect means any agent, therapy,
treatment regimen, protocol or process that inhibits, decreases, slows, reduces
or prevents hyperplastic, tumor, cancer or neoplastic growth, metastasis,
proliferation or survival. Anti-tumor agents, therapies or treatments can
operate by disrupting, inhibiting or delaying cell cycle progression or cell
proliferation; stimulating or enhancing apoptosis, lysis or cell death; inhibiting
nucleic acid or protein synthesis or metabolism; inhibiting cell division; or

decreasing, reducing or inhibiting cell survival, or production or utilization of
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51 WD 2004/ 039412 PCT/1B2003/ 005562 Chemi cal

simlarity neans that the residues have the sane
webangso40z are both hydrophilic or hydrophobi BCT/IB2003/005562

Particul ar exanpl es include the substitution of one

hydr ophobi c residue, such as isoleucine, valine,

| eyeéInQurofvanmtl, pnowe h&br oralaiaE pa®ival étracellular or

substitution of one polar residue Tpor anot her, such as

t himtegdlwan).i t uti on of arginine for lysine, gl ut ami c

for aspartic acids, or glutam ne for asparagine,

serlne
aent i Eaobat SPRERm P Mg Tl i
r efremenstielapyg rhdidthesps (1enizhg cahemiciUbcalwh eg@otiaMthermal
protei n seguences are i dentical, they have the sanme
5 anflygerbgrania) dbgrancand supsical ressclign. i dentity” refers to a
portion 10 of two or nore referenced entities that are

the s anﬁPecTﬁW%n-HﬁﬁﬁFg AR FALALRI g%(ﬁﬁh’x%ﬁ@@% i-tumor

identical over one or nore sequencé regions they share
arragamts iaclude altglating gednts, aftaimetabglites, plahtextrectsy plant

stanti i dentj t rrean that the l.ecul es are
o+ EORRA s e, betionf Bdotstd aidlildoBuf frtlgcues
fu BFédlﬁ’@néH -1i e QO xamiPRs D F ﬁﬁchJBﬁl fonBlhAQng kR tcdial clidlera
bi ol ogi cal function) of the reference nol ecul e.

10 Potoyiye peitussts theini ai uﬁ@timiplaheﬁiml@ﬁim agd Plnnﬂ toxia rigi-no

d seguenc % O % 5%
2055 SEHERETS fbblsgadie RN npEbliumidy befhithride
r etpilespodnPQ Ydllﬁ[sbldﬁe, malraﬁaquebﬂldrmraudm dreﬁhlaﬁbthamme
pol ypepti de has at |east partial actiyvi

t
c o hesulphapegethatrgaje SyaarcaRiApHES: @lwaeeeu%ﬂpewrﬁqﬂ As
f
o ChanEE Eisbinobile, AET R oA IRERENRZC) B 5 ok RGRRDL roleted
15 pr Mmpmnﬂs,HﬂaqnﬁrmachmnmmDomlﬂmeydmmommm&o aci ds
than a full |ength conparison se S&V@% e
mo FEMYSHRS ‘omustie, s li“FaFtr%PFﬁ%ﬁ’éo heydeg POA¥P ‘ftF’om
ei B%Ean@”ﬂnﬁgar%zlﬁﬁg&%%tzhﬁr fEB(G] l/mb‘ﬁ&s’uﬁ’éJ GlrRkistiRe! d
subsequence has at | east one | éss nucl éotide than a

f uloxdrabiginrand sithrpewoingonitelucl ei ¢ aci d sequence.
Subsequences therefore can be any length 25 up to the
ot e RO ER R G s R SE L BRI NS, sl 4
erivati zet nces, Tor exafipl'e, amno acrds in
20 Whisgdinple eﬂ:ptaxrrbéte @mumsncf Xraysotindniiyisteeedhb did @ibfect
p-toluene sul fonyl  groups, .carbobenzaoxy grougﬁ t he

f r exteraHy syithot g E'ébJ rqt é@f?@ah%lgg or pREeTIFS pREicatly gontacting
|
?}Sgl‘relgaihoggﬁ)‘ge I'S%Eﬁ}fé exdnPiR 3 f Bﬁh]]% dBQe[ a ki g?? onfdaily doses

ri‘vatives, as we y occurring
arrbﬁﬁ)O wc20l Idemtgmatfon/mlonfged pemamnif gime (3 to 5/week), to single

G AU PR ARSI R

25 duration of exposure, the half-life of the isotope, the type of radiation emitted,

the cell type and location treated and the progressive stage of the disease.
Specific non-limiting examples of radionuclides include, for example, Y3¢
67Cu’ 7286, 88Y, QOSr’ 90Y, 97Ru, 99TC, 105Rh, lllIn, 1251’ 131]:, 149Tb, 153Sm’ 186Re,

183Re, 19405, 2%pPb, 21 At, 212B;, 213B;, 212pb, 23Ra 25Ac, 2’ Ac, and Th.

30 As used here, the term “immune enhancing,” when used in reference to

an agent, therapy or treatment, means that the agent, therapy or treatment,
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serine, ornithine for lysine, etc. Mdifications can

be produced using any of a 52 WD 2004/ 039412
weDALBRID3/ 005562 variety of nethods wel | Knp@IIB2003/005562

the art (e.g., PCR based site-directed, deletion and

I nsertion nutagenesis, chem cal nodification and

RIS R iferease! @FSulAtidiK if¥icti®l 6 promBably a1 intiBune
sequences can be made usi ‘ng reconmbi nant DNA 5
A

t eedponsephymoral potejipupdipigd. SnelbidieTagios ¢ar ephange IYEURS 5

cell expressi.on or.in_.vitr l.ati : em, cal
o FPREe) ESERTT FoiRe i rosbB% B spRipC pue L 8
| pell PeolEElativedisyideniuch @s & egh@ngean@an al so be produced
by a chem cal synthesizer (see, e.g., Applied
Bi osystens, Foster Cty, ) ...The invention can.b
5 pract i cagcifis ngadipaiting PWRACA% WIWI&Q‘FE?““&@ %8*?8&&’&‘3&‘%"1 c
Cedin ) < . .
C B alrs, WERHHPALIORY BHRE Rl el Y Bl and,
arghembkiaes. age atldidondl erahple s mphedlogal qwilybdenal antthediy aad
ef fect. empl ar ents.and treat ts have .
arfRiXiyrg reggtgv‘i)ﬁ?‘iaflgﬁrt atih’l‘f‘ﬁ‘}r‘?&u@ﬂﬁgﬁ Nih ﬁ"é]?(?riﬁsﬂflatefhe
i | f WASIS ofBh RAMSInE-BniMci tiehnent.
m%g%@%?ﬁg%@gﬁu%%%%n 0are useél1 in con%i nat iegln
10 wi Tle tany “tuer agooiated antgénten “GAA Tefrnioan anheen eappssed
such as an anti-cell proliferative protocol set forth
hePe? M Rivown  in the art. In' one embodi ment, a.
met hod i ncludes adm ni stering an anti-tunor or immne
en R anci petiéul @edxamiples of TAGSthat chh ®ke) sarpeted unmbcorms;édmdm' me
enhanci ng treatnent or agent can be admi.nister riqQr
t cantibagies ineludsy foy exampleYlédhenttiedy 0@131 %tog?‘ﬁ‘e“ﬁa cell
fo | 1 Qi 1,0 n | | ich
R e R L el
15 uskiddher@iarian edrcihamhiCAGiunror-assoaiatéd aviger (U.SoPatent No.
"anti-neqpl astig¢” agent, treatnent, .ther , tid Vi
or 0068083 s Ty S Beelond REVREH it Bl spbial b
reglpReH ,‘ﬁ%t:ﬁ’ O)S. PhteRNAS ASH 41378Y; dndBRIE ftibo@E WaREeS,
sl ows, reduces 25 or prevents hyperplastic, tunor,
c abinds tode” wabphydrete epoRrsvtpressast biseoden, breast, ovary, and lung
proliferation.or survjval. t4. -1 .
{ nrppees-rod el s andicn Ao 9§ oyed include,
20 | NhirRkihPe, Herceglphidel deuamtbedy)s Rignesd, davaiin, cel |
proliferation; stimulating or enhancjng %g]g&tggcgl S,
| yBeacigunesd) (Avasu.Bexan ammpih®, Qnsehard peolomab),
pr n,.s I [ i ;
G of SR bRl g RIDETTTE AR IC AR5 EC3thcimat)
cehhd Myothngal , or production or utilization of

Additional examples of immune enhancing agents and treatments
25  include immune cells such as lymphocytes, plasma cells, macrophages,
dendritic cells, NK cells and B-cells that either express antibody against the
cell proliferative disorder or otherwise are likely to mount an immune

response against the cell proliferative disorder. Cytokines that enhance or
- stimulate immunogenicity include IL-2, IL-1a, IL-1B, IL-3, IL-6, IL-7,
30  granulocyte-macrophage-colony stimulating factor (GMCSF), IFN-y, IL-12,
TNF-a,, and TNFP, which are also non-limiting examples of immune
enhancing agents. Chemokines including MIP-1a., MIP-1B, RANTES, SDF-
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53 WD 2004/ 039412 PCT/ 1 B2003/ 005562 a cell survival
factor, growh factor or signaling pathway
w@eoouodwet | ul ar or intracellular). Exanples 0PCT/IB2003/005562
anti-tunor therapy include chenotherapy,
i mrunot her apy, radiotherapy (ionizing or cheni cal),
| ogalrcpr1, MaPNRICE-BENITH.4, cotdkih, REfakiHes, TLFD/ 1S, 3PVAC,
and surgi'cal résection. Specific non-liniting classes
of H&XU-1,-HECH2, pIC-3f BARC, TARLH d.ARC/MIPHmCK udelps CKP7,
i ncl ude al kyl ati n anti-net abolites ﬁgant

ext ki SROBI o1 S 30, TS A, CROGIRRABGEP-2.

e
nobBF AT BN BME IR BRAT 3o PR g forter
5 baﬁéﬂiﬁinﬁlin 168 of @nin@Xé BahaREihb WE&its. t oxin, ant hr ax
t oxin, pht heria toxin, and plant toxin ricin.
Speci fi c exarrpl es_of drugs include cycl ophospham de, -
azat hi ophe Waention furtberygeyideskitsymshiiierrgshs, NYaMIH AdfSin,
el AR phacERERSATLAAM AR, pEL R bitable packaging
5 foatepinl) vpacndlly in cyrhbmatien with hxnsmlsiumhs foAZsTng the kit

5-azacyti d| ne (5-AzC) and 5:azacytid at ed .15

cofRIBRIEELS. ﬁgea}m?tﬁ?mi%&ﬁeﬁ@wagﬁwhﬁg Pﬁﬁ’ﬁ on. In
10 M b fbdlifent, &ﬁftm&de@an ahfOUHSSS aﬂeageﬁﬁﬁmﬁér%es

strept 0zot ocl n, , hy roxyur ea, CISp ati n, m t ot ane,

pr exqaedsini arastidiceragly¢agenicteazghe, and mlmtmtmnsépr
r ormma

i t
PR e RESE lpiSbidts Alshed o7 RRREAR S & BoFl fer y 1o
a PaRLSEE insGR! In fbtERAModimadt 1at indRides axgaﬁmn@mdn

X-rays can adm nistered to the subject. externally
wi agestithat fecreasey expreshinn o Aetivitriodg sycogemdytig ezyme, and
15 gzgs{r}l&% ln¥ ff r%'?l‘irﬁﬁlts%gg% tﬁeha%]@ﬁta&g 'aos#lﬁf&to g%e]eégfet%aftﬁqgnt Sna

501dbel cGfckpeil @t Ifnqret Modhey ra:gﬂ;@dﬁﬁemt oﬁl&t fkludesvan (3
to 5/meek) to sjingle doses of 200 ?0 ,

r oBHEWH an@é%rg@l@é IngEgages aegumplatign g H’éfﬁé%l % glyggen, and
du fr@{rh&ﬂ)nggo ﬁfé{eﬁng Méeag[@ﬁ‘d dtt) alsubfecth 1{&:@@ of é&tuﬂgﬁ'on a
ype o atl on-em t e cell type an
I omml cmpabk@tgnhs@m dIntdddltmn@lgaspexﬂ;s \adciisﬂuager in¢luddsean anti-

di sease. . Specific non-li t|n

20 B G ATTRES CRREPGIRG Aepy fog SiTppTe: Sl aathggsnt 2

88 MetPB e, pRAANalkASidUp 3R &iradi Bifibidtlcl Altrosdered, hbdthdne,
149Tb 153 58m 186 Re K.)L88Re 1940S, 203 Pb , 211At

2laBpleozs1® @aloggizmbleouéesmlmsm appibodye , Instil ﬁ;_v@lsemspests,

fnécfl ﬁ élhtalétlc e LHJ?.C %eggorrgl 9en1ﬁ”1lgtn£gé %%e\ﬁt] %?o yg&ject
t h ﬁicaﬂjﬂ Gegigfdlly, rtslygempmllsa,rfof eeaipgient

25 As used herein, the term “packaging material” refers to a physical .
structure housing the components of the kit. The packaging material can
maintain the components sterilely, and can be made of material commonly
used for such purposes (e.g., paper, corrugated fiber, glass, plastic, foil,
ampules, etc.). The label or packaging insert can include appropriate written

30 instructions, for example, practicing a method of the invention, e.g., treating a
cell prolferative disorder, an assay for identifying an agent having anti-cell

proliferative activity, etc. Thus, in additional embodiments, a kit includes a
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54 WD 2004/039412 _ PCT/ 1 B2003/ 005562 provides an
i ncrease, stinulation, induction or pronotion of an

WO poma9412sponse, hunoral or cell-nmedi ated. Sur®T/IB2003/005562
t her api es can enhance i mune response generally, or
enhance i nmune response to a specific target, e.g., a
c eIanelR{r%_IaI:lIa%ﬁ%Iih_ LRI SAstRHGONABr BrabHeIRE a e tfRNThe
5 Specific non-limting exanples of 1 mMmune enhanci ng
agentidnnolsoldgon,gn ovtda i wive,arey véar vi val factors,
differentiative factors, cytokines and chenokines. An

ddi ti e, i 106G I | yel ..antib
and * m R Rar s AR PRy B PRB e BRp Y e

Cehlkfholl$ af e indRRiorg&:0abet 1Rfein AFbi @QMd MVendte a
particul ar exanpl e of an inmune-enhancing treatnent.

5 10phEmageitiggl compepitignsess; betiveludast in goentagier, ppalarorr ef er s

t 0. i : . . I i r

4 A LR SR onho TR AL  EL G

cosdlemphifestitivg disaider badh 8% tumok otléancéorinsxaiphemaMml 95

anti body which hinds . to | eukema cell, CD33 antigen

( Ladslitiquig{lx dnclugs ingicatenns o 8 patistagtery | chinicnl edppBbesAnyse

Whi : . C . i

F oSSBT BRI AR R R vt e gy
10 huindormaBba 2equinad bl oemillatanytaghoadss swoh ehthisifodd ahd Drug

epithelial,cell surface Hantigen (U S. Patent No.
4,éﬂm%satzongjﬂau%meh&mapsglwtm ch binds to Le"

car bohydrate epitope expressed by col on, breast,

ovary, FRélinsti@ions ala5ibaQIR rint‘éﬁ%dﬂeﬂ”@Ig.,Qﬁgiapéﬂﬂfm
anti bodi es that can be enployed include, 2 or

exeargbaard wethinetbe kit, gmmiabelad¥ixed iodhe kibor paskpging material, or -

2 PR AR ons S SRR AR 0 SR
15 ( asérhprieuoitel e sidusaamiindedditonalEde GEluadd oh Mcokipaior
( Cet uxi_mab) lgylotara. Addi ti ona

d I f
i n’f’ﬁ&ﬁ@lém‘ﬁ%ri Eac gendigk Eiapoy disketieok I&a%( ggﬁ)»ggﬁ%é £D

[ I I :
mar s b O TR RO RANE AR jop fect Sole mpodia

t hauches (RASVI amd R sand tybbdelyf thesaisnsit as inegnetieloptical storage
proliferative disorder or otherwise are likely to
mo¥f'@n i mmune response agai nst the cell

proliferative disorder. Cytokines that enhance or
20 st i mul affehfiIPAKIRORRI gl M¥nalRCindkige b bufferihd ageat, al L- 1( 3,
IL-3, IL-6, IL-7, 30 granulocyte-nmacrophage-col ony
st PIpstTaietiveg Of aiptottin/paneEisEpid stabrlizing agent. oThe Kikranaalsaand
TNFr&:ﬁjde%Ilt?& C%In%oﬁérﬁg) f(II%Qs'aglInlg bt %Vﬁ§%@! £8ortbol SSHpE%r
a standard. Each component of the kit can be enclosed within an individual
container or in a mixture and all of the various containers can be within single

25  or multiple packages.

The proteins, nucleic acids, agents and other compositions and
methods of the invention can further employ pharmaceutical formulations.
Such pharmaceutical formulations are useful for administration to a subject in

Vivo Or ex Vivo.

30 Pharmaceutical formulations include “pharmaceutically acceptable”

and “physiologically acceptable” carriers, diluents or excipients. As used
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enhanci ng agents. Chenoki nes including MP-1a,
M P-1(3, RANTES, SDF 55 WD 2004/039412

wEO4bBROD3/ 005562 1, MCP-1, MCP-2, MCP-3, MIRCHIB2003/005562
eot axi n, eotaxin-2, |-309/ TCA3, ATAC, HCC 1, HCC 2,
HCC- 3, PARC, TARC, LARC/M P-3a, CK(3, CK(36, CK(37,
CK{38in th&{c3fs “@k%&%&éeuﬁ@&‘i( 581 add“physiblBicafly CGROa,
G?géé&nGCP- 2, BP/ CTAPI | I}?%e?e(? NAP- 2, p%/?lg, h%%jBSFySDE- 1,
anacdepiapled inctudersolvents (Aquepheer IBNrasHCOUS) SOl UGS earitiens,
of ,i Mmmune enhanci,na_agent.s. e invention.further .
o SlPHER oA SR s IRTENE snd Aot Rt B0y b deftyineg
Pr ggedis) §omgat£bl@bwth Phs@ktctEeal Adhintstratibn Such PaltdgRes can
into suitabl e packaging material, optionally in:

5 cohdremgineshing avidiesnulsien syspension, sysimey alirg, @y tolid form;

co [ NS ' ] 0

o TR o pflcon g GHUEL AR of iDL RrE, RS
anmigrobaid. Gupplemegrant cdnygtund@l e Ageservaivps, antbaiterl, |
it o] st QSR S MRy B bpeanra b mposions.
treatment on a | abel or packaging insert. In another

embodi Mppdrmagedtichl foRGLIHESs @R R0 BE c&patBfISRithhat
decreases expression or activity of a glycogenolytic

10 enpymieylanlodal] fegianst enrysicomsroitsr ofadmimssatemi Aidushe

agent to a. subject .in.need of .treatnment on a. | abe r
paeRarmefy Rt RS G “EHEB meebiopRfaot
I NedriadBSnisthatioABIYRIktiRflardbuted eSﬁeciﬁé%nLlﬁﬁﬁﬁg%Q&nples of
accunul ati on of intracellul ar gl ycogen, an

i nsautescafiadministeationdnt ermapasitiong of the iavpaton aws parenidiplee g,

in. f t . I c [ ' t.

R G T
15 20 (topieal), tensiniRosaE itrianagial) htggesular, feotal stainpst@tionnnd

al kyl ati ng agent, anti-_mnetabolite, plant ail kal oi.d,

pl & otbsy formplatign pykbis for thepdministstioaproReelas sendition to

nu%gg?ct}e&{e anal ogue, nucl eoti de anal ogue, or anti body.

In sti further aspects, a kit includes an article

of manufacture, for delivering the agent into a

subj ect Solutioas drysuspengions asddyfopparenytetal mteatdetmal, or

exanple. 25 As..used herein, the.term"packagin

RO PBHtO ca i iter Herifediin PR SR NEEF 5 ¢ ne
20 ComenRAt suliak sélaforK iffxed bllS, HoReBMnREI Yo Ely@brifid Bropylene

mai ntai n t he conponents sterilely, and can be nade of

maebicphor atsnppthytic spdeents; sntibagiariabageptssuch psbenzyl alcohol

pa ed §] St i ' : )

2R PG ek o G e

i n¢helakn gppnputlndeetiylehddémideirnrtticiadid dnsters aich as

I i Ci h f [ [ .g.

te )r(gge.tgc@tgﬁ cgga?gstc;r%lllggphgtegea;d ggen?s fo}t ° aldjnu\é’?nrllénlt % ton?cit%l such

- 25 as sodium chloride or dextrose. pH can be adjusted with acids or bases, such:

as hydrochloric acid or sodium hydroxide.

Pharmaceutical formulations for injection include sterile aquedus
solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersion. For

30 intravenous administration, suitable carriers include physiological saline,
bacteriostatic water, Cremophor EL™ (BASF, Parsippany, NJ) or phosphate

buffered saline (PBS). The carrier can be a solvent or dispersion medium
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cell prolferative disorder, an assay for identifying
an agent having anti-cell proliferative activity,

wet@4/0If3us, in additi onal enbodi nents, a kit iPCT/IBME/@5562
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56 WD 2004/ 039412 PCT/1B2003/ 005562 | abel or
packaging insert including instructions for practicing

a_ EEkiRthgOfor eREmpleW&ERE, lefAnbl) b%fb@&mﬂ Ik, \glfcéx%l in

vivo, or @ex vivo. 1nstruct|ongagan therefor& i ncl’ude
i nptorpubna g]ryso]‘ ond hqud tpolyiethgyleny glytol; hied thedikh) dad editablee

|nvent|o r her.ei n or exa invention.5
R T T O S e e kR TR Py
CORdAInNBRhich me&tm@ by tHe BRENGRICE OORE RQfuirdll bhrticle size in the
instructions for admnistration to a subject to treat

a caselof dﬁmsmn@méfowlee e sudactanis Izi\lﬁlba@teltl@lrmd aptifungal

cancer tryction addi t nc ude

e gL GlBe S dh bl oY phARLI erbisicig,
advgd Hemenssalt eortid agentﬁayorce&mme gig@fsag@lyalat)mmcjh@@,
expiration date, or any 10 information required, by

r eg@namr gpr@ggnqu@gn §]B|1@ﬂ agan eeinplyder ke ppmppsition.
r X C{lg t (Vﬂ[g:hlﬂ%f:ayh Qbs%ﬁﬂéﬁbgﬁﬂf‘or%g%s@t alufmﬁm

papmnoswarateair @bkaan dampxtolnng dbb@rpkion of mp:cableahﬁhpoafti‘onxed
to the kit or packaging material, or attached to a

vi al ortuecon I ping a co nent of , the kit

ot r oSl iR B R ST Fiengred A BEoPaisting e
ad géﬁ\}e%ﬁ{ﬂoi’ltlgﬁ in ﬂl‘él dd %o%nﬁ%'ﬁﬁ%b?fopnﬁ%%@ﬁ@h@wﬁh one
medi um such as a disk (floppy diskettée or hard k

opt & admbiDatignuefabaze @RredientHVERENIYRANNpensimgs atei pren by
el ectrical orage nedi a,. such as .RAM and and .
by Bl e theRANE siRbadtoR it e SRAR G RIF oAb basic
Medispersidd nhéti@tah@® ﬁn§}< bther @aredaidli Inl hedase v k€ildistRvdrrs for
buf feri ng agent, preservative, or a protein/nucleic

acithe m%atpqnzqfﬁ’@er&@@ﬂﬁctabimwhktiqns(:@ﬁthaqi%qf preppgatipgenclude,
co t r

R i e R
Ki tact@@nngxeden‘cﬂ)msm alditional desired digvediera lfronca ptexicuely or
inam all of the various containers can be

tu
mﬁ?ﬁ?ﬁﬁésﬂ “@nt edr nultipl e packages. The proteins,
nucl ei ¢ aci ds, agents and ot her conpositions and

Met hodS pef trheicDi® B irfdeml hhidi@ratiBAP)eA¥trants appropriate
pharmaceutical fornulations. Such pharmaceutica

f otarthedeiren to b¢ permwated laref ened anlthe Aoyl atiang ruch panetrants are

st %8\%}1 in the a}'/tI ¥ 1ncluge or gxample for transmucosal administration,
detergents, bile salts, and fusidic acid derivatives. Transmucosal
administration can be accomplished through the use of nasal sprays, inhalation
devices (e.g., aspirators) or suppositories. For transdermal administration, the
active compounds are formulated into ointments, salves, gels, creams or

patches.

The pharmaceutical formulations can be prepared with carriers that
protect against rapid elimination from the body, such as a controlled release
formulation or a time delay material such as glyceryl monostearate or glyceryl

stearate. The formulations can also be delivered using articles of manufacture
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30 Pharmaceutical fornmulations include

"pharmaceutically acceptable"” and "physiologically
wa@ew@epsalnt e’ carriers, diluents or excipients. PEFIBHESH05562
57 WD 2004/ 039412 PCT/1B2003/ 005562 herein the terns
"pharmaceutical |y acceptabl e” and "physiol ogically
a%ﬁapésqﬁip%té el HRoenOdpsaIated deBUS QYSGeras toWohicde UealS) ,
sol'utions, enul sions, dispersion nedia, coatings,
i segiomil or siystenzib sestanebdeliyennestdonoled igkeassi ng  agent s,
conpati ble with pharmaceutical adm nistration. Such
formul gf.i ons ' | L Qud 4 1194
suspondt SivE il BioPuPAIELBG el et SudPRRy
(e l@@letste, pmml yérides, p@p@lytcﬂicédcmé dolazlrgeﬁ,qfcﬂyqrtmem; :
granul e, crystal, or_  mcrobead. Suppl.enentar
conpoolylpstic ecid. Mefhedsdpypiepyraion A REBIT4tRpS are known
ant kgst @15%19&]91 tﬁ? bitf 400 at QRN 1B Bladedd@mmercially
i ncorporated into the conpositions. Pharnmaceutica
f d¥omlAdtd Ompomtion hed Nede Phaniaeeuwtivalsaincb Lépospmhl a 10
particul ar |1 qcal, _.regional or stem ¢ route of .., ..
aoﬂ#ﬁnﬁnglpp%\@mgwﬁn&ﬁag, mesgerEd 3{‘&%‘“_6 af &F%IF%HT“&% Fgipodies
' rb‘f'vﬂ%?cdéf‘éfo‘t&ﬁ@ cafi hls B8 1iSod RphkEdcBtRAl§ aSétptdd rriers.
for admnisStratiron by particular routes. Specific |
10 nofFheké cant henmeparedmiconding to knownanethdsafimiexpmpleaty dnscrilad

cQ itions. of i nvention are parenteral, e.g.,

i Hgﬁ‘gseé?éﬂg?\]q ﬁtsﬁggé:lmal , intramuscul ar, subcutaneous,
oral, transdermal 15 (topical), transnucosal,

| Nt r a- cA@Miidhal phtiageizdl Rimultocisdppashriatd for adrhindstration

and any other fornulation suitable for the _ .

acki hesv it the Artises: 6$@Gea$areé%)=m_&1@1_ﬂ8§%%&‘i'e ngign: >
Sop. UL QNF PREmPAATPAITSLLNS %ﬁﬁ@&t,f\ﬁﬂlliﬁﬁ‘{ &k (2000); Ansel
| ; SubcUt aﬁ ous "appl 1 cation can i pcl ude:
15 a &t Phemdidutiesit DesaghF asnsvakiddrup dreliReryi Systentsi Bhed.,

o e Wbk e Bybne T AN B0 ol Yool o
2 . _ﬁéagﬁ%%uti@ﬂtﬂﬁ?&&% AeriRQEPhSmE G cASA RBEENON, Bl'e@hol

parapbens; antil oxi dants such as ascorbic acid
or (2660l); amd Bemiretint’ & Pharmiasdutichlnfyinegres of Solidoy

et hyl enedi am. net et.r a etica i - o s such as
acjg%/cé‘fl%%‘f: gﬁqﬂgqgeéo.o Cﬁl{“ggﬁﬁgetr’g%a"gﬁgégéjent s for the
adj ustment of tonicity such 25 as sodi um chl oride or

20 dextr oSEhe &:irhdmmd@e ugdd iusteddarice vithcthel inventidrg sredyding
such. as hydrochloric acid or soic# um hydr

j de.. .
Phigaleie acids Paoteingragantas restments and %@?‘Fe&ﬂcﬁﬁjﬂf’e&}%ﬂ‘m
st el ; i \ .
Nt
exbRdpaga f@mssgpumpiorat’ apnsedfhestierdfere té pinestcalljyidescrete

sol utions_ or dispersion. For . . .
ur%ts suited as uﬁjlta&J Sosages trea?ment; each unit contains a quantity of the

25  composition in association with the carrier, excipient, diluent, or vehicle
calculated to produce the desired therapeutic effect. The unit dosage forms
will depend on a variety of factors including, but not necessarily limited to, the
particular composition employed and the effect to be achieved, and the

pharmacodynamics and pharmacogenomics of the subject to be treated.

30 The invention provides cell-free (e.g., in solution, in solid phase) and

cell-based (e.g., in vitro or in vivo) methods of identifying and screening for
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30 intravenous adm nistration, suitable carriers
i ncl ude physi ol ogi cal saline, bacteriostatic water,

w@e@aopaez ELTM ( BASF, Parsi ppany, NJ) or phospeiEiB2003/005562

buffered saline (PBS). The carrier can be a solvent or
di spersion nmedi um 58 WD 2004/ 039412 PCT/ |1 B2003/ 005562

COoRb & O hktBredBENtS KATRE Snti-¥al Slolif@hiRNRLIvitP Shd e fill fror
exanpl e, glycerol, propylene glycol, and 1iquid
polgetinggllarelifgtagive diso (etge, danéesy andifuchoss)i fldimeethods

m xtures thereof. FlLuidity can be maintaine for
o S PEPSiedh rubtidh T ihodRiheto b e bl setlsn,
t hend® WH6Ten&enile, ubiag hekéhscathinal thbdd] € Thé d€entdlardhe 5
case of dispersion and by the use of surfactants.

5 Antiepiaranés identifted s gepablasfgasreasingeglyeoden devigtie forfegample, to
XA foveRALANENReq ABHOLARU ARG arioRNAR e BIGHELE Grder to
aci and "t himeroSal. "Tsotoni ¢ agent's, $0r exanple,
Sugdaérsaseabiesdion boctiviiy oNa pfoteil Bl iph@icipased i ide@lbolism,
sodium chl oride can be included in the conposition.
| nEpigbelign. ssgrdain eureaaval of glsogandepta Brcogepie enzyme),
ex r o « .
AT S

10 St ém syrehdsiy crataivhdati@r ofigl ydoigem ée. g am glyeogemehaic edzjye or
i ncorporati ng tge active conposition in the required
an@ﬁf‘ﬁf’sq'iﬁaré?ﬁ Ueihr opriate solvent with one or a
conbi nati on of above ingredients. Cenerally,

di sper siipBfie &hBoAHRRAE A of IBGRHAAE 8h hB&ht hBeing Ghti¢all
conposition into a sterile vehicle contarning a basic
15 pevlefprative aciivisy dicindesnebnsasiing eleell thah grodufesrglycogen witd a

case,of sterile powder.s for . t.h reparation..af

ot 3 Pl P ot RERSeiSheo kil fBEREPHB I B et gren
151 n@k fsldwing e6nteotiRgRYieh the dstisgendr Giytogandxicite edeptideyibeg

which yields a powder of the active ingredient plus

anyeshagent ppampecabhavirgantheglpphiferativie saitgtp rlaanether y

pr | i . C .
Pr SRBORAR kA0 bIRREl g™ deBy ok AR o Berniive
t hectieity inelude comtagiargreeadlabatgreducseglycogentvath a test agent;
formyl ati on. S%ﬁh. enetrants are ﬂfl;tﬂ-gm in the ﬂrt,
and™f AxeYie for o5l \iabiliia therspseppe it sk agent or following
20ad Foasid It the ted _%l;g&{tg R@H&ed}% licreakl Sell %‘iagillf'drJ ﬁieﬂiifges

acid derivatives. Transnucosa adm ni stration can be

ac dlariskt agheichstahagenhaving angeel prolderative pativity,
i nhal ati on 25 devices (e.g., aspirators) or

supposi tok- r . .01 S ' .t .
SUPPOS! R S50 PIEHET e AL A LB g
SalneasrangtBed cdlBaka pedduce alyebgs. or ERRibftpdysvaee toixici@|
formul ations can be prepared wth carriers that )

Such cells will typically express one or more glycogenic or glycogenolytic
25  enzymes, whose expression or activity can be assayed in order to identify

agents having anti-cell prolieferative activity.

Thus, in yet anofher embodiment, a method of identifying an agent
having anti-cell proliferative activity includes: contacting a cell that expresses
a glycogenic enzyme or a glycogenolytic enzyme with a test agent; and
30  measuring activity or expression of the glycogenic enzyme or glycogenolytic
enzyme in the presence of the test agent or following contacting with the test

agent. Increased or decreased expression or activity of the glycogenic enzyme
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protect against rapid elimnation fromthe body, such
as a controlled release 30 fornmulation or a tine
waledoap3mnt eri al such as gl yceryl nonostearate BCT/IB2003/005562
gl yceryl stearate. The fornul ations can al so be
delivered using articles of manufacture 59 WO
20044 Q3R Ay i iz BRORIPLADES Zdesi i tRStebiAREA s Sn@Beht
m croencapsul ated delivery systenms to achieve |ocal,
r epivingntiesellgyslifgrative scisitityi Ao aadeus aspegfs, one evErwI | ed
rel.ease.. Bi odeqgr adabl bi oconpat abl.e ~pol yner s n._be
LSOt ierPrame GF & EyevReRlh heRBdiE2 Bt oAy IPres,
po%glygdgéﬁﬁﬂ ihferR€hg Egﬁah SQEI@FD., pivdil phbdpbester eRP-5), adose
pol yl actic aci d. thods for preparation of such

5 f oransperterdHd.UdDea glieagen targetingygbusitiof PR iseform er family
Th i al t - N
A SeTBE G, GRRIRYB DB P AREPP I FPrTks), PPRIRID

Li (®PPARB) or SR (BHRIRS A PR R8))nghdxiopmssBsfiotmroy €ireily
to cells or tjssues using antibodies or viral coat
pr@embeis plutaping fmstase-oydosphate thasamaNase o S8§ pymore

ac . j S .

CEPARRLSHE AL suchhe H Bl B oD eB nching o g
10 i neddyfhe, platsphdrylbse kisade2 glusdst-6-pliskiphatosea PPP1R 1A (protein

phar maceutical formylations, a rj for .

D R ORP G G G TRABUR SUHh LA P E) BadPlogei phosphatase

Ce RO BfrudtbRineéd, 8 fla8€ king-Pf

Phg’?@néalg?},()%g%%mhlmgg?pﬁﬁ%pirHctotltn, g EpRoaynBeking

( 2136fdym, GAKR glubolanhasalregul Piarpraceuts c-glucheidasgearFor s

and Drug, Delivery Systens, 7th ed., Lippincott

wepstied- & Wl ki ns Publ i shers (1999): Kibbe (ed.),
Handbook of Pharnmaceutical Excipients Anerican

15 Phar nac gutifadlel N\ f@sioahb®BellsIt.2., SHth a £dP0h¢id @étglgnce)
Remi ngton's Pharmaceutical Principles of Solid sa%e
Foearshe ermeleyetonitee wudshingipethodse . For prample) sepibeande stably
Pa, 19 : T i 4 '
oot andPa FETRGR. hORSpaslod . Apsaicasse

pr flciaksy réglendsa glyc@Rhivesmlzsmapel glybogemabeiotehgyhe, and
formul atj ons can be packaged_ in dqs ge unit formfor
eaSkanges MEHPIEEOR gt the ﬂemﬁnuﬁﬁh%tﬁeﬂ@er e aggRtdys anti-cell

20" .Dgﬁ)"l’i Aty a{cf[i@ﬂﬁnﬁarﬁé%}bﬁsé&rﬁ)%sea!r@c%%ftl%&l%ohﬁecpﬁr}’tﬁiaCa' Iy
discrete units’suited as unitary dosages treatnment;
eagdpottad genepwhiah nefera toyagend ¢ngodingtalyeozth thaiman de detsatedn

associ ation with the carri.er, excipient, djluent.. or
vePid a8 ga@ﬁ?"é‘&f‘% @kﬂo p:g‘f:”@)‘fi e@ﬁtgﬁsz%rﬁ‘ee §iulcﬂ'%er°d<b%ﬁ?’i c
ef {iRetkrasd 8 gkﬁéhtﬂu@&%@&epfﬂiﬂs Expebdiol@Resttnéduldted by a
variety of factors |nclud|n?, but not necessarily
| i pfomeddertsslecteddronpalycogsnim elysosqpunt glypogemsyaiiase, and
25 t hgly%géeen(l:rtl int’[e(%act%leng%%o Iei%v(%ﬁtﬂl)ﬁrI]D(IjOt%ilﬁephOSphataSe 1 (PP-1), glucose
transporter (GLUT), a glycogen targeting subunit of PP-1 family, a hexokinase
family member, glutamine-fructose-6-phosphate transaminase, glycogen A
phosphorylase, debranching enzyme, phosphorylase kinase, glucose-6-
phosphatase, PPP1R1A (protein phosphatase 1, regulatory Inhibitor subunit
30 1A), PPP1R2 (protein phosphatase 1, regulatory subunit 2),
phosphofructokinase, a glycogen synthase kinase-3 isoform, GCKR

glucokinase regulatory protein or a-glucosidase, for example.
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phar macodynam cs and phar macogenoni cs of the subject
to be treated. 30 The invention provides cell-free
W@ 200g/03941n sol ution, in solid phase) and cel | POEEE2G03/005562

(e.g., invitro or in vivo) nethods of identifying and
screening for 60 WO 2004/039412 PCT/ |1 B2003/ 005562
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or stimulate expression or activity of a rotel n.th t

part i ci Partiealarmgpn-imiipgiexamples gf ceAl:{ye?ﬁﬂlSs ful gnpgeticing the
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10 i deodll prylifegative disgpeddr. Iﬁar/exm;ﬂe;tcaﬂs:mlclude by odrplodiferttiwes

activi i ncl udes: ., cont ac el l duc
o1 Bl BT Sk GO e s el Ernary o P AT S
t olb'ilaﬁi h¥ad &t deB RERE %Magﬁshhﬁﬁtht 8inals q{iﬁ%%ﬁstﬁﬁntestmal

follow ng contacting wth e test agent ycogen
t obvaatj liver,i pheerehs, ke?sley,welreuabghan@@éaﬂdeasom, g, prestatag

anttl-cell oI|f g é?elaCtI}/ o ?o ep Ee
g Qvaredrne g et oo trdele 8 mayi ng
anti-cell proliferative activity includes: contacting
15 a cel I InhefurepdtbeBmghty & aggivdwitifendifyieg tn agen having aati-
assa g for cell, viability in the presence of the
t e@ftl feratiyie acByiboicivges oPrevidinga tev geantithatingedses ¢
%%%Ssﬁﬁiﬁ‘éﬁ?“ Lol S o e, B A PGRE ks
p re glyﬁ:egmm mymetwﬁh uhy tesCegdnt taaéeasbasmgefenglmgoass%isitsoﬁl
i nventi on, can ce b
hofterramatestiag R euera o v At et HL ik i (o5t ot bi ¢
20 9! BERYBEN {oR1Eit§ idshtifieSHeest 8hdrt a¥hh la%énl/l?iénﬁ hi-84Pr ess
one ‘or “nmore glrycogenic or glycogenolytic 25 enzynes,
whpwdifessiresastivdn or activity can be assayed in order
to identify agents having anti-cell prolieferative

t t T .
Maent 1 1R iTonlent B4,  Bleo ARG hcHRiting n TELA BEL
ac hititbdly protitdrattheicticioninehides gpravidiig a febtadgertthatdssdssio a

glycogenic or a glycogenolytic enzyme; contacting a cell that expresses a

25  glycogenic or a glycogenolytic enzyme with the test agent; and assaying for
glycogen toxicity in the presence of the test agent or following contacting with
the test agent. Glycogen toxicity identifies the test agent as an agent having

anti-cell proliferative activity.

In an auxiliary embodiment, a method of identifying an agent having
30  anti-cell proliferative activity includes: providing a test agent that decreases

expression or activity of a glycogenolytic enzyme; contacting a cell that
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a gl ycogenic enzynme or a glycogenolytic enzynme with a

test agent; and 30 neasuring activity or expression of
W0 b@4@Bosengeni ¢ enzyne or gl ycogenolytic enzyPE€T/IBRO0INB5562

presence of the test agent or follow ng contacting

with the test agent. Increased or decreased

ex SKBEeSes A ghircogendlytict anzpine wtith tge ;est)@nt anéagyiag el WO

§§4 2 R[CT/ B2003/ OO?ﬁ'SE % enolytic .
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phosphofructoklnase a gl ycogen synt hase ki
s HresopiachoKR iy hgelbifien agdemn é«gg.l at sulytiqoratie selidphase), or in
sure 5 Alternatively,

trans?gggrer}gg?ce ég(,éngro%zqu ‘nucl ei ¢ aci d sequence)

can be enployed in the screening nethods. For exanple,

a cel | Thetdng ‘sbwthbting, OWhén @08 iRl ¥ndeBRAHRsARE Wi th
15 gene whose expressign_is nodul ated by a regulatory
re

PRmeRE meags 9@&5@@@@@2@%@1@@5@9@ agentand the
ENgHBPref@Bfbed CHRYIOSpdrfic ({1&8 e {f cﬁlfec{ Jln?ei%%r(]nel i§ gindlng

i ndi cat e whet her "t he" agent
pr &1 faf téquder ievampletaf wi indireBainteratiba is WhaaPhEeA! RiL@onSn
transf orne orter gene, which refers to a

gemTmadiany ??\éﬂes‘fﬁﬁ ﬁﬂ}‘@}e tPRACtsupon she ypdarelqed @ntitys Jdws.der
gad:aeiphs | CABRLInE BlgWC@E@J e He (ﬁ‘%glyéogklﬁ(ﬁgﬁé e ‘with a
gl ucose oxi dase, luciferasé, or escent
20 pr@ﬁteﬁgﬁnt 1549@@@0%11&:@9 apent tobintiae é doyyme, qaraﬁtmtr%rthe
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protel n phosphatase 1 (PP-1), glucose transporter

g GLU'kr) , The @msﬁgmuﬁﬂg’mvn@am@wrunﬁ gAmMRridal baMtons @
e O | pase

R feé%}@nse%?%heﬁﬁataédmfam@amﬁhm@ht@wem};en

quantltatlve determinations, or both qualitative and quantitative
25  determinations. When the terms are used in reference to glycogen levels,
glycogen or cell toxicity or expression or activity of an enzyme (e.g.,a
glycogenic or a glycogenolytic enzyme), and so forth, any means of assessing
glycogen levels, toxicity or expression or activity of an enzyme, etc. are
contemplated, including the various methods set forth herein and otherwise
30 known in the art. For example, glycogen toxicity can be assayed by screening

for one or more morphological changes associated with glycogen toxicity;
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combination with immuno-gold particles can detect glycogen using, for
example, an electron microscope (Baba, O. Kokubyo Gakkai Zasshi. 60:264

(1993)).

Glycogen content can be determined either directly or indirectly. For
example, incorporating radio-labeled-glucose, such as [13C or MC] -glucose,

into glycogen followed by radiographic quantitation. An alternative approach
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25  and are easily distinguished under a light microscope. Neutral Red is
adsorbed by viable cells and concentrates in the cell’s lysosomes; viable cells
can be determined with a light microscope by quantitating numbers of Neutral
Red stained cells. Tetrazolium salts (e.g. MTT, XTT, WST-1) are useful for
quantitating cell viability in a colorimetric assay format
30 (Roche Diagnostics Corp. Indianapolis, IN). Tetrazolium salts are cleaved to
formazan by the "succinate-tetrazolium reductase" system in the respiratory

chain of the mitochondria, which is only active in metabolically intact cells.
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Chroml%n%/ ( Cq )-release from dead cells can be quantitated by scintillation

25  counting in order to quantitate cell viability.

Luminecent techniques for determining cell viability include, for
example, the CellTiter-Glo luminescent cell viability assay (Promega Madison
WI). This technique quantifies the amount of ATP present to determine the

number of viable cells.

30 Commercially available kits for determining cell viability and cell
proliferation include, for example, Cell Proliferation Biotrak ELISA

(Amersham Biosciences Piscataway, NJ); the Guava ViaCount™ Assay,
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(Stratagene LaJolla, CA). The CellTiter-Glo cell viability assay is a

luminescent assay for measuring cell viability (Promega, Madison WI).

Test agents and treatments are available or can be produced using any
of the numerous approaches in combinatorial library methods known in the
art, including: biological libraries; spatially addressable parallel solid phase or
solution phase libraries; synthetic library methods requiring deconvolution; the
"one-bead one-compound" library method; and synthetic library methods
using affinity chromatography selection. The biological library approach is
limited to peptide libraries, while the other approaches are applicable to

peptide, non-peptide oligomer or small molecule libraries of compounds.
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25  hypoxia), salt or ion concentration, etc. Determining cell glycogen
accumulation or cell toxicity will be dictated by the specific assay employed,
as described herein or otherwise known in the art. For example, a
luminometer would be used to determine results from luminescent-based
assays, a fluorimeter or flow cytometer would be used to quantitate

30 ﬂuorescent-ba}sed assays, a scintillation counter would be used to determine

results from a radiometric-based assay, etc.
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Récombinant Adenovirus Vectors: Synthetic oligonucleotides were
designed to amplify the open reading frame of the human G, cDNA (SEQ ID
NO:3- GenBank Accession number XM_015545, positions 10bp to 1183bp)
25  (SEQID NO:1- sense primer GACCAATTGTCGCGCTTGCCACAACC;
SEQ ID NO:2- anti-sense primer CTGCTCGAGCGCGCCAGCCACCACT).
A 1192bp fragment was amplified using the polymerase chain reaction (PCR)
from a human fetal liver Marathon cDNA library (Clontech, Inc.). This
fragment was subcloned into the EcoRV site of pBluescript (Stratagene, Inc.)

30  creating pSSBS-Gy. This plasmid was sequenced with threefold coverage.
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|i brari €8s trifldiional@hoideeElepit i@ A sundiatslaed kégiabbEheat
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§'ﬁ§)tﬁl51a1/ eﬁﬁhéiﬁérﬁ ina(s Sl clonE@Hﬁ@ﬂ@ﬂmlcﬁe‘N&@ kid SfUSTSthe
13 41 (19 , beads (Lam Nature 354:82 (1991)),

onGe leDDEA (rﬂmﬁinmla\ﬁtmge&e@sbﬁlﬂe(hmm) bact eria (U.S.
Pat. No. 10 5,223,409), spores (U S. Pat.
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tissue cultyre mcro ate ese cro tre

|| SR SuiRe eSS SRR T veBo P ISR Rt Pk
20 9! YGRERE R u4iallsedicABedwith BlrbefblPdobéraye. ANOQD@&H to

conduct "the assay, cell lines e.g., cancer cell

| i mestrictionfragmeniecsaitaning the WRREplemens was¢boned 3haf tiedhs
sui 20 fo the cell line and at an
apﬁbgg} Fa"'tr%at%g@?"&g%#&v\{@ﬁ]a ‘The test agent can be
applied to the cells at a variety of concentrations
and i n glsasdhes Adafo-XfE){pmlslah iS@ElSmeWetshﬁ:ed toaereat the or
in an automated fashi C<1)r exa usi ngt;
adenovirus vectors used for t 1s study. Transfe rrlng the empty pShuttle vector,
25  pShuttle-Gy, pShuttle-hspGy,, and pShuttle-G, WPRE into the Adeno-X
adenovirus genome according to the manufacturer’s instructions created the
recombinant adenovirus vectors' AdpSh, AdG;.. AdhspGy, and AdGLWPRE,
respectively. Transfecting HEK 293 cells with the adenovirus vector DNA
according to Clontech’s Adeno-X Expression System instructions produced
30  crude adenovirus stocks. Adenovirus particles were purified using the

Adenopure Adenovirus Purification kit (Puresyn, Inc.) according to the

manufacturer’s instructions.
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robotic apparatus. Alternatively, the cells can be
subjected to the test treatnent, for exanple,

w@bkdoa03iDNSs i n tenperature, pH, oxygenation (BCHIB20@HB005562

hypoxi a), salt or ion concentration, etc. Determ ning
cell glycogen accunulation or cell toxicity will be
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skill in the ar h this |nvent|on rel at es.
Al 2Rcadlfier oElN hHG@3 dmi\/ qraftll@ riea¢ sultusdiin Iaaiglon’s dadifieationof

0.t hos escl.ib i an _be used .. r.actic
o e B Taeim (R 2R AT e P SEi it 2op ReflaBiyea
10 maFBSI @hﬁv{@mmﬁﬁﬁclsénb@ﬂmim@mnl) Afdptmbbim Qavi@Nsg), and
patents CGenbank accessi on nunbers and ot her
r eR@rgthicest WeHEMsherei n are i ncorporated by reference
intheir entirety. In case of conflict, the present

speci 1 e, Qf celidf éé% Qsé%ﬁrad, GIE}EIIXQ)[P%WGI% |vJel R cﬁllltun';'o‘S
s SRR

used herein, sing
i nplatete Wilen lt}&ly reddhed é O{Sﬁmcmﬂmmh@s sellshmre orfeaed with

cl earl |nd|cates ot herwise.. Thus, for e
A PSR e I R S

15 P! Wd%h(‘)\hbhs Has IQABtoRackel S %om%éaﬁrﬁaﬁd frﬁﬁ@a&@d]fo@ oto
'a cell™ can include reference to all or a part of a

cehpums rat 3PubU COy. AfterisbubationndS 9 orf oredivm Was addsdrand f

e PREPRER BCLTCr T AT TR A Qo ORERGE L Pt viibus

moginfel fomits pos-inRYtidIL visBliel IOt duntba Rt llﬁgFéﬂ Bl bhé
spirit and scope of the invention, According t he

f olhegmmaminseais weze egliectedpa fogen for ﬁvbsewernaglé/cw not

[i ope of invention described in the clains.
20 %etaf&rgl%eé | Exanple 1 This exanpl e descri bes vari ous

exenplary materials and nethods. Reconbi nant

Adenovi MugpadeRivoVaibilBy el €louestso| TrgmmBibe (1.4 %e Sitwe) was

used to stain dead and dying cells. Cells were removed from the tissue culture
plates with 0.25% Trypsin-EDTA (Gibco #25200-056) and resuspended in
1ml phosphate buffered saline (PBS). Manual cell counts were performed

25  with a Neubauer hemocytometer.

Glycogen Assay: Enzymatic glycogen hydrolysis to glucose was
performed according to Keppler and Decker with some modifications
(Keppler and Decker, 1984 in: Methods of Enzymatic Analysis, 3" ed.
(Bergmeyer, H.U. Bergmeyer, J., and Grab, M. Eds.), Vol. 6, pp. 11-18, VCH,

30 New York.). In brief, frozen cell pellets were subjected to three rounds of

freezing and thawing to disrupt cell membranes. Cell pellets were resuspended

in 200pl 250mU glucoamylase in 0.2 M sodium acetate buffer, pH 4.8.
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designed to anplify the open reading frame of the

human GL cDNA (SEQ ID NO 3- CGenBank Accessi on nunber
wOXR00003845, positions 10bp to 1183bp) 25 ( SEQ POX/N20A3/005562

sense primer GACCAATTGTCGCGCTTGCCACAACC, SEQ I D NGO 2-

anti-sense primer CTGCTCGAGCGCGCCAGCCACCACT). A

1 ﬂ%&bﬁs ﬁnre&gmenﬂiate«h&r anphours e €iwith tHakingo [Lysseawere

IR NCE I a
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rat agene, c.) creating pSS . This plasmd
(0s250N soiterd hwdtomdehﬁhl@bsﬂ wacthoe rletglenme@“mthe glucose

s Q@r@%@o SRS g T S emars-006 Ryt SR AR Blesa
' %Qctfomw{%riﬁéasﬁﬂewﬁs@mpﬂihg ah\ﬁﬂédmndwceé\mz%nax ‘

Expr essi on stem (O ontech, Inc.) to create
pShigreplatemeader. The transl ational enhancer el enent in
the 5 untranslated region. of heat 5 shock protein

0 S SE QRN O IO SRR (AHGBIRLRSIHEBE 2.1

AC0207 correspon p05|
488hy1)2 h@ﬁoxﬁi@lhﬁirﬁﬁ-6ﬁ;€nﬁﬁﬁn{1ﬁﬁ@-lk@rd}@lﬁum&@,ns e potent

10 B ssleRgee i iobet GORLIRGREOSERT H%méﬁ&@%ﬁ%‘éﬁnd
A s s L on S b R
Thetored aitH-20°Ggintil osee Thadrugevpsatilutd inintdditrh ped fisgddt final
R a oS N ALPiSE. SnireHoq T e gty 87

PSBLd fr&idd-witR DNISOlafonR ReHchbl#ind %@addeﬁh@ the cell cultures 24
transcriptional enhancer elenment (WPRE) in the

15 Whalrhafté transduwpaw&n ade®winus, and (ispbaten fow Sto TBdieyesk

Ve R U RRR B ERRY S LGP R P

TC;@@@%}F%TCAACCTCTGGATTACA; SEQ ID NG 8- anti- sense
pri mer TGCTCTAGACAAGCAACACGGACC) and a 641bp fragnent
was subcl oned using the pGEM T vector system (Pronega,
| nExgmplge 20 resuiting clone was sequenced with
threefold coverage. A Notl/Xbal restriction fragnment

cont ai nrfy e&!ﬁﬁpl\é\%%rﬁ)'e? aRA 'indi‘@a‘ﬁn%'tl% %nﬁ“errﬁﬁ at defle Gl
CDNA to create pShuttle- GLWPRE ont ech deno- X

20 ExencodBigorprSiest that inersases éuracelldaglyeogen ento a cell can increase

glycogen to levels that are toxic to the cell.

A nucleic acid encoding a member of the glycogen targeting subunit
family that targets PP-1 to glycogen particles was cloned into a recombinant
adenovirus vector for expression in target human cancer cell lines. The cDNA

25  encoding the wildtype human Gy, protein was cloned into an adenovirus vector
as described in Example 1. The recombinant adenovirus vector expressing G
cDNA was designated AdGy. As adenovirus itself can be toxic to cells at high
doses, a control vector identical to AdGy, but lacking G, cDNA was

manufactured and designated AdpSh.

30 High titre adenovirus particles produced from the recombinant viral

vectors were used to infect various human cancer cell lines as described in
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adenovirus vectors used for this study. Transferring
the enpty pShuttle vector, 25 pShuttle-G.,

W@ Sasd4e2 hspG., and pShuttl e- GLWPRE i nt o t he POBIRR006/005562
adenovirus genone according to the manufacturer's
instructions created the reconbi nant adenovirus
v eEBkamsle Ad iiShriefAtlGhan Mh&pl@p,lthalmj adel{@ciileRioma cell line

re ctively. Tansfet K293 ce t he
addHdd Pas cyredio SR @H@Xf%ateﬂydf?t)“ it ey
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adenovirus stécks. Adendvirus particles were purifi
uswexg abservéatianddir-efédehealiscampreditd Aclabh-tueated cells. In

P n,, J di to th fact
5 § T Aged ks BREROY 04895 SR o g e s
Ce}dung;ﬂétwgs%bséﬁeé@ (hurmn cervical epithelial
adenocarci noma), MCF7 (hunman breast epithelial

adenocar ci noma) and LoVo (human col orect al mﬁl t hel i al
adenocafell wightlty aber vital n@@ctm veas gptessed aning ilaml ryan Blue

R SRS ot i IRk Hud (oI COAI Efimted

hi géin@h Néﬁsa&leDlhbllﬁeeﬁémsteM\habia leelEseenideahe dedivhereas dead
G bco #12800-017 pl errEﬁy%d wi.th 5%

DIVE
10 ﬁe@%d%sﬁ%ﬁqllﬁée»l@dmrtb@ Rlue 9@}% cyppaghy be distpguishedynder a

gl nicillin (100 UmM)-streptonycin (100
ﬁérlg[%lgﬁoscaﬁZ 2 g/liter of NaHCG3. LoVo cells were

cultured in Kaighn's Mdification of Hams F-12
medi um §évebRKiwoAGE) aften pfeetinmn sigmﬁmmtﬁrrspan Blue uptake was

(0tretiAr Bk kst ey In rrgy ToPnRgABSS By fils

of ThasLI@O&ex&elésiw&tGLclghh&dldesmsnwﬁrﬁemﬂmeon six or
twel ve well tissue culture plates. Wen they reached

70-85% conf |l uence, cells were infected with various
15 amount s The O‘P%?EY?%PMHPH o cellrepiliirand ipereasst ghygpgen after

d
Sof el sT ek SERAAMNIAILS ifBime3Aa Sitol RsCRERME by )
Af tels were idfadteda, either5200 mu]ftlphmdy mffmfmﬂomdﬂ@di) amnid00 MOI
i ncuhat e t37 %Co2, T anged e
gt ST (4B B AT ARG & BBEL ) TRedess OO aoIY
cebdif tha'Rchad Thidn @ﬁﬁéqﬂoﬁr J%_nln@éd’d@d &4 to #A€of control

remai ning cells ‘were coll ect and frozen for
20 subslpBhrnfectgd yelbsge exmessadasapeaneniegs. (FigwpaPasels). The
Vi abilit a e {0, 4% bco
s BBl bioaR e aRbta ot AR RIS s o BER S e
fromthe tissue culture
Increasing the dose of virus also results in reduced viability of AdG-

infected cells. A dose-dependent increase in glucose derived from
glucoamylase-reduced glycogen with increasing multiplicity of infection

25 (MOI) from 200 to 1000 was observed in cells infected with AdGy, (Figure 1,
Panel B). In contrast, infection of cells with control AdpSh resulted in minimal
nonspecific accumulation of glucose derived from glucoamylase-reduced

glycogen at either multiplicity of infection (Figure 1, Panel B).

The results indicate that increased glycogen accumulation correlated
30  with decreased cell viability. These findings corroborate that the accumulation

of glycogen induced by the overexpression of G results in cell death.
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plates with 0.25% Trypsi n- EDTA (G bco #25200-056) and

resuspended in | m phosphate buffered saline (PBS).
woRwaBo4erl | counts were perforned 25 with a NeChmeee3/005562

henocytonmeter. G ycogen Assay: Enzymatic gl ycogen

hydrol ysis to glucose was perforned according to

Keppl er TaoenhRacHe applidabilip oEthisdiatdgyad h?pléi*prohf'@ﬂmeer
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edcanceets ﬁ@g@}eral |.1|th B RgpROyEHS Was useélrfg igdect Bwomddltlonal

Edéel]; llne}/% des@nb@cr Bg e 1.V gdereﬁgre%ﬁé% XP{&{( 1r) a h Han breast

rozén ce ets were ecte ree
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er nat an ) ,and. glucose s and
- BEe e By segtum T AR be i Bl 4T Sgernals
erefald. 25N sodi um hydroxide. G ucose was then
de%erm ned with the glucose 5 Trinder col oronetric
reagent (Sigma, 315-500). The intensity of the color
10re Jwas measured at 505nm using a Ml ecul ar
Devi ces VERSArrax m cropl ate reader. Roscovitine

St Ul sy BOSGONI 0 e CRUD1 ARORH, T0R TARAbmik % LR~ (1

et hyl I OX
anemodihg asprpteupﬂ]hpmmeamb JntrafeemlploglyMgen 10a aell in

selectlve |nh ‘bitor _of, the cyclin-dependent. kinases
ke BiRa e h 25 50t ihibds S sl IR HEOB e par od
| NI SH @G tlURO) and  stored at -20C unti|

use. drug was [uted in nmedium and used at final
concentratl on of 35M In all cases, untreated cells

15 be havedRioskervitingds apoteot andrseleetive inhibitar of tha cralisoleneadant
|
o RER CAPERCH ST el o e S b e Gt ©

48 1628 to/ éntaabédsaccuatlatisn WEEIHC gmrand alcoaeippddingrdedieyqedn
Blue viability counts and gly nmeasur enment

Ex §¢thYiebityryhen used ip cempisation wgg Al o Heha el vorg infReied
U ARl A6, Q9A9E T?xq gﬁycoge ?olmtd%y%dhﬁi%h of 35uM

i nCreases- i nt race Into a“cell can
20 i nesseastine (Hligwe@den to levels that are toxic to the
cell.

The combination of AdGy, and roscovitine significantly increased the
amount of glycogen in infected HeLa cells. In contrast, uninfected control
cells showed no significant increases in glycogen accumulation with or
without roscovitine (Figure 3, Panel A). The ratio of counts of viable cells that

25  exclude Trypan Blue from AdGy-infected cells to that of control AdpSh-
infected cells is expressed as a percentage for both roscovitine-treated and

untreated cells (Figure 3, Panel B).

The data therefore demonstrate that a compound which inhibits,
reduces or prevents growth of cancer cells can be used in combination with a
30  vector expressing a glycogenic enzyme (e.g., adenoviral Gp) to increase

glycogen to levels that are toxic to cancer cells. Moreover, amounts of
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A nucleic acid encoding a nenber of the glycogen
targeting subunit famly that targets PP-1to
w@bkoogosmm particles was cloned i nto a reconbi NBEI/IB2003/005562
adenovirus vector for expression in target human
cancer cell lines. The cDNA 25 encodi ng the w | dtype
huglgtodsn aphieted drewalanctdrudiviensd expessattenglytogenicwdejme
as described in Exanple 1. The reconbi nant adenovi rus
vedlons Indhp fasicAls- G cDNA was designated AJGL. As
adenovirus itself can be toxic to cells at high
do control vector identical to ADG but | acking
Gtgﬁﬁnléﬁas manuf act ured and desi gnat ed AdpSh. 30 Hi gh
titre adenovirus particles produced fromthe
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(HelLa) wasndredst theddvdl @f axmiesidnueiby Go DR @ mowleR! asid
70% and then infected wth either AdGL, or control
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vi abl s are usi ng a Neubauer
hemeayt thnecreatingA diisp€1 @e dessribed inUdeampie 1 dljlee sehendeglement,

d 1 dyi I t h | ue. d .
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15 coﬁ%éﬂ 56998D. CURREovasAgesprreted st thepdd @i vectar s creating
%d@(%ﬁ%aggﬁghbg}%%ﬁ deat h in the_ HeLa cell

serve I'on in cell viability and
|ncreased gl ycogen after infection of HeLa cells with
AdCL i s HelLaeechsdenei 1n<hk/1dd®]§.3€mﬂﬁm@i’1\d'ﬂ]m tachHetahveate (580 MOI)

T A R T e DT

( Fipgy ﬁor;ll)wmm@fea@a co1ab R YPbSuR A\ﬂ'pgﬁllﬁfectﬁg |cél§s ls hat
exclude Trypan Blue from AdG-infected cells to

20 of egpesscdias 2 Perdipiae. il bspdd>’ UdIR @lemsntehw@tmﬁ@@tla
rcent a re te
raestraaRs ieb M Sl JufrabRish Ui PSR

t | BRment resulted in an approximately 1.5 fold reduction in cell viability
compared to AdGy, alone. Thus, genetic modifications to the gene transfer

vector can increase expression of the gene of interest, for example, Gy, thereby

25  enhancing glycogen accumulation, and in turn, reducing cell viability.

Example 5

This example describes several exemplary alpha-glucosidase activity

assays to identify inhibitory agents.
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I ncreasing the dose of virus also results in reduced
viability of AJA infected cells. A dose-dependent

WO pano3Ee2 i N gl ucose derived from gl ucoanyl asRCT/ERMCHDSS62
gl ycogen with increasing nultiplicity of infection 25
(M3) from 200 to 1000 was observed in cells infected
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de?gaéeg&%&%ﬁgl ucoanyl ase-reduced gl ycogen to that of

the HeLa cell line (Figure 2). These data confirmthat
t he accwuditfnaPékefiplard Iayﬁ ﬁﬁldeﬁiﬁifﬁﬁgag&ﬁtﬁﬂ@tﬁﬁﬂﬂbftlﬁﬁoha-
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20 roscovitine (Figure 3). The conbi nati on of
r o§clovil  minutes. ghlucpssehillest Reagens43 enl; whigh is a glucose oxidase

reagent for glucose measurement, Wako Pure Chemical Co., Japan) is then
added and the mixture warmed at 37 degree C for 20 minutes. The absorbance

of the reaction solution is subsequently measured at 505 nm.

25 The inhibitory activity of test agents against alpha-glucosidase (yeast,
type I, Sigma Chemical Co.) and glucoamylase (Rhizopus mold, Sigma
Chemical Co.), when p-nitrophenyl-alpha-D-glucopyranosidase is used as a
substrate, is determined by adding to 0.25 ml of 0.02M phosphate buffer (pH
6.8) containing 0.005 mg/ml of alpha-glucosidase 0.5 ml of a test agent

30  solution in the same buffer and 0.25 ml of a solution of 0.01M p-nitrophenyl-
alpha-D-glucopyranosidase in the same buffer, and allowing the mixture to

react at 37.degree C for 15 minutes. Sodium carbonate solution (3 ml, 0.1M)
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amount of glycogen in infected HeLa cells. In
contrast, uninfected control cells showed no
W@ 2@niodd4eant i ncreases in gl ycogen accumnul ati oPCTMB203X005562
wi t hout roscovitine (Figure 3, Panel A). The ratio of
counts of viable cells that 25 exclude Trypan Bl ue
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'#%EM i s R

cer cells can be used in conbination with a 30
vec or expressing a glycogenic enzyne (e.d.
adenoviral G.) to increase glycogen to Ievels that are
toxic to cancer cells. Mreover, amounts of 75 WO
2004/ 039412 PCT/ 1 B2003/ 005562 gl ycogen achi eved are
enhanced rel ative to expressing a glycogenic enzyne
alone in the target cells. Exanple 4 This exanple
descri bes data indicating that nodifications can be
made 5 to gene transfer vectors in order to increase
| evel s of expression of the gene. To increase the
| evel of expression of the GL cDNA, two nucleic acid
enhanci ng el enents were conpared with the AdJG vector
in their ability to decrease cell viability (Figure
4). The first elenent increases efficiency of nRNA
translation and was originally identified in the 5
untransl ated region 10 (5 UTR) of the human heat shock
protein-70 (hsp70) gene (Vivinus et al., Eur J
Bi ochem 268:1908 (2001)). This el enent was
i ncorporated into the ADG vector thus creating
Adhsp@G. as described in Exanple 1. The second el enent,
termed WPRE, was identified in the Whodchuck Hepatitis
virus and is a cis- acting RNA posttranscriptiona
regul atory elenent (Donello et al., J Virol. 15
72: 5085 (1998)). WPRE was incorporated into the AdGL
vector thus creating AdJGWPRE as described in Exanple
1. HeLa cells were individually infected with each
viral vector (500 MJ) as previously described. The
rati o of counts of viable cells that exclude Trypan
Blue fromvirus-infected cells to that of contro
AdpSh-infected cells is 20 expressed as a percentage.
The hsp70 5" UTR el enent did not significantly
decrease the viability of infected HeLa cells.
I ncor poration of the WPRE
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el ement resulted in an approximately 1.5 fold
reduction in cell viability conpared to ADJG al one.
wabawg/o3geneti c nodifications to the gene transPEr/1B2003/005562
vector can increase expression of the gene of
interest, for exanple, G, thereby 25 enhancing
symul ation, and in turn, reducing cel
V@Fﬁ%?gﬁﬁmgﬁg anple 5 This exanpl e descri bes several
exenplary al pha- gl ucosi dase activity assays to
1.i dentettfod af mfvirérsingr gly @gem tcstoxiléem RCellpggunrising expressing in
PCT/I 003/ 005562 In brief f.an
heite e Rt thet GereaS e dnadti of 5 Yﬁ?%e&r{“’% BORps in the
nqkﬂpse) I's added to.an end-capped m ni-col um
containing aIpha gl ucosi dase i rmobilized Sepharose
ng- wet . The assay is initiated by adding 1.0
- 2m lefmethrfd)d&lalnni cuhareinthe gage predyst LAmRIHGS &@rqnmhat Increases

{ ee Celsius for 30
Sﬁm%F?IES’E’e\’t%‘aﬂ ucag@ém?gtm% fyﬁm%g% ‘ed by d ucose

Cll-Test (Wako Pure Chem caI Co., Japan). The

3] Nitichéthod ofelhiny L {whdreinchd ganepraticheseyptises a piwein that decreases
difference in the a nt of |l ucose .in the filtrate
i B11F08eN Fictabsliemy ¢EnoL SR wyization, Aegradiinid 18P%Y4le t est
agent that inhibits 50 % of al pha-glucosidase activity

4UnAR/mbR6d BESRN 10WEABRIhS BRBodeh idAT dnabuas tal EukEhO
(Mat sunoto et al Anal ytical Sciences, 18:1315
(Zﬁ&@hplogmdba:hangmaﬂsoea@dmlﬁnrglymlawltﬂb’r i denti fying
agents that inhibit al pha- gl ucosidase is to test

pgﬁlgehsggtﬁgg gslt ahg&%{ rt#gi% ﬁ‘r %%;g ggé/a?@ﬁetlﬁgetaﬁ%@ia#e'd with glycogen

andxzas ehAbASS cpll epalliad, ihtemed muptbers afdysossasy, nrmad:ased size of
mucosa (prepared as descr.i bed in Borgstrom and

Daltysapemss, orjairasiuzal change islygatpmesy 2: 1997 (1958)). Wen
mal t ose and sucrose are used as a substrate, 0.25 n

of ofl dagRers tH %’ﬁ{ﬁijatﬁélurﬁ'tﬁd%atﬁgsl sis or
6\'/vi Ftnﬁé ﬁg@f;gleﬂveﬁggphat% buffg}rgleo%gﬁ 6. is mxed wth Y

0. &poptosisfofahesallut i on of a test agent in the sane
buffer and 0. 25 nt of O 05M naltose or 0.05M sucrose

% hPS ?8 }’Vh??mqle g gg,ag&é sﬂ%m(}_nlﬂﬁ lﬁlggt X% dr¥educes

G p&%ﬁfe@atﬁm'rgﬁiwtﬁ@agﬁmval@f tht cellvhi ch is a glucose
oxl dase reagent for glucose neasurenent Wako Pure

Chem cal .,.Japan) is then ed and the Xt ur
Sna heeEO 037 CEBH eBheIeTUbS PSR A COmPHEES BBETE gnrme.

of the reaction solution is subsequently neasured at
P O0PhdRethod of claim 1, wherein the glycogenic enzyme comprises glycogenin,

glycogenin-2, glycogen synthase, glycogenin interacting protein (GNIP), protein
phosphatase 1 (PP-1), glucose transporter (GLUT), a glycogen targeting subunit of
PP-1 isoform or family member, a hexokinase isoform or family member, or

glutamine-fructose-6-phosphate transaminase.

10. The method of claim 9, wherein the glycogen targeting subunit of PP-1 family
member comprises Gi, (PPP1R3B, PPP1R4), PTG (PPP1R3C, PPP1RS5), PPP1R3D
(PPP1R6) or Gn/Rg1 (PPP1R3A, PPPIR3).
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25 The inhibitory activity of test agents agai nst
al pha- gl ucosi dase (yeast, type |, Sigma Chem cal Co.)
wapa4gbuenanyl ase (Rhi zopus nold, Sigma Chem PEI/IK2003/005562
when p-nitrophenyl - al pha- D- gl ucopyr anosi dase i s used
as a substrate, is determ ned by adding to 0.25 m of
( :

11 08 PE gL PrAAEEi R by Rl e b bl n dnfithis

S qhdllymmh:otlde talmatlan&rﬂanﬁg BN /amold@u2Somnd ribdzyaestbhturedwes
of 0.01M p-nitropheny| - al pha-D-gl ucopyranosi dase in
th%‘PE"éﬁ*BnBﬁfig og%{}q)&pftgmnamgﬁg the mixture to react at
37.degree C for 15 m nutes. Sodium carbonate sol ution

IQ3TKQ metBod M cldifn YO Méﬁ@ﬁ@%‘l}@of gﬂﬁl@@%}%%ﬁﬁ%% £§cogen

ded to term nat€ the reaction, and the absorbance’is
rrepimplenty]ase deipranchingeneyBeophastharylasokingssneneseai-phsphatase,

i lcul at ed. fr.om,t he i.nhi ' .
ok B i At Sbal e 1 Paiptery el bty (AT PR Borotein
of pHd3shdtesti Rifdry sultuniQ)2 K5 kdckinase, a glycogen synthase

PCT/ | B2003/ OI%QGZ \hat | s) %Qé?msd is: 1. Ag“f/retghodyof

i nkinases isgfoghy GEEhgluookingse aegudatelyprptgingorceglucosidase.
conprising expressing in the cell a gene product that

n eas e C

tenERRETR LBaRRd. HhrRinte FOERT s b ibfulo T4 B,

pr oduct corrprl ses a protein that increases synthesis

191 Thevinegoe lof blagh 13cwhisreinahé bypepfrolifeyativgenll c8mpiiites a metastatic or
met hod of claim1, wherein the gene product conprises

a mrb{né'faﬁtaflﬁﬁ%ncé’é%‘?neases gl ycogen net abol i sm

catabolism wutilization, degradation or renoval. 4.
-ghThéTﬁ‘lEﬁ‘.%g oPblafth qn%ﬁerel‘fﬂﬁé @z\d&elt & 19 bR biatn, hBadr neck,
anount at causes mor phol ogi cal’ change assdci at ed

W bﬂaasg qsoplge@us troonith) sttgmacﬁ:, lungegastointastingl tech |11N¢T4 pancreas,

ein i cal, change assp
o SiBearbaeR, § it Poibde: PRRER PR Mk quang testes,
nuglhg riuRfe driteaResPstic beneased size of |ysosomes, or
a structural change |n | ysosomes. 6. The nethod of
claim1, wherein the glycogen is in an anpunt that
I6atiBemethpdiod clym lépwb@rsgw tée Byperprelifeagtive cpll ISrW@S%f%aubJect
of claim1l, wherein the glycogen is in an anount that

#7hD oo LRAHIBSwhBlbl h 8813k Wh nliiti 1 o7 survival

18. The method of claim 16, wherein the subject is a human.

19. The method of claim 1, wherein the gene product comprises a protein, an antisense

polynucleotide, a small interfering RNA or a ribozyme.
20. The method of claim 1, wherein the gene product is encoded by a polynucleotide.
21. The method of claim 20, wherein the polynucleotide comprises a vector.

22. The method of claim 20, wherein the vector comprises a viral or mammalian

_ expression vector.

23. The method of claim 20, wherein the polynucleotide further comprises a vesicle.
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8. The nethod of claim11l, wherein the gene product
conprises a glycogenic enzyne. 9. The nethod of claim
wdaoomoaxet n t he gl ycogeni c enzyne conpri ses gl pCDIE031005562

gl ycogeni n-2, glycogen synthase, glycogenin

interacting protein (GNIP), protein phosphatase 1

24 Phiclheth8d BEQSSN | r\@ﬁb?@iﬁrekgfessﬁ@ﬂ-bfrﬂle gendprb@ededlconferred by a
targeting subunit of isoformor famly nenber, a
heprokbtea setiveso adypemrolifemativgca¥erber , or

glutan1ne fruct ose- 6- phosphat e transaninase 10. The

f.c [ t

2SR SpReh 1, HGER o o S APAR R SRR Gox2

,aégﬁEfeﬂggM)sm &Tﬁnbaﬁ&ybnﬁl@eﬂ:’mﬂM@ 1,, pRIREAte spRBifIo antigen,
or G RGL (PPP 1 R3A, PPP 1 R3). 79 WO

2 O@'&FB)ZE’Q% zelw@waﬁmew trensseiptasq ot hypegiakssPRBEIVs PramelPn

1, wherein the gene product conprises an antisense
otﬁ’élﬂ%@@ Ef glgrm g RPRL ¢ i%[ﬂc Pf&sﬁ@lﬁ‘l 1R |81 YlsEconB préein that

ozyne t tices  ex ion of a glycogenolytic
e ninjitits céIllZproTﬂﬁfﬁrammt hod of cI a| m 11, wherein the
gl ycogenol ytic enzyne conpri ses glycogen

2R FiCmetnln G st @onpepnat Saoid piaih] CERORF saf syoge ibibicr.

phosphat ase 1, regulatory I nhi bitor subunit 1 A), PPP
2%, Bee £181ho8 OF BlairR e SWhGtRAIRe decohi®Biataii 661p8ses artiytliinhibitor.
phosphof ruct oki nase, a gl ycogen synthase Kkinase-3

i sof orm GCKR gl ucoki nase regu] atory protei

or .
29. §imthed efigereasing glyregerde kadc lovels i Rynerpiphaive celle
ce Hefamdiif of gl t
et iR SRt MRTRIE dd S pEinGRhes léamdif of glycogen to
celokicdevgls insthe hgparptodisdrativeccetly wherem-the hgstrproliferativece!l is not a
cei | . 15. . The met hﬂd of claim 14, wherein the cancer :
celYer1’§‘uiﬁl%§‘é t%%brai n, head or neck, breast,
esophagus, nouth, stomach, lung, gastrointestina
30r BRE metho¥ F claRANO! ®BSrein thé dReygendd itAPdm@nd fight causes a
bl adder, col on, rect um prostate, uterus, cervix,
ovmoypholcmsftaéghangg I@SS‘?Clafﬁsis‘@Iﬂegléiﬁog‘Féﬁ@ﬂ@@bet ic system
16. The nethod of claim14, wherein the

Calif . s .
1YL LRSS, S5l i BRIBYHIs B Bk cousthyis o
masapoptosislé. thd bedl. met hod of cl ai m 16, V\,her ein the
subject is a human. 19. The nethod of claim1, wherein
h en roduct .conprises a protein, an antisen
BolPriestar gLim s W (e EhEapiny RIS BPLL i BRSisor reduces
groT@&aﬁ@{ %ﬁﬂmﬁfor%ﬁi\fﬂéfth%@ll@ n the gene product is
encoded by a pol ynucl eotide. 21. The nethod of claim

20, wherein the pol ynucl eoti de conprises a vector,
33. The method of claim 29, wherein the agent increases expression or activity of a

glycogenic enzyme.

34, The method of claim 33, wherein the glycogenic enzyme is selected from glycogenin,
glycogenin-2, glycogen synthase, glycogenin interacting protein (GNIP), protein
phosphatase 1 (PP-1), glucose transporter (GLUT), a glycogen targeting subunit of
PP-1 isoform or family member, a hexokinase isoform or family member, or

glutamine-fructose-6-phosphate transaminase.
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22. The nethod of claim 20, wherein the vector

conprises a viral or mammal i an expression vector. 23.
wab@4foeind of claim 20, wherein the pol ynucl epCT/tg2003/005562

further conprises a vesicle. 80 WD 2004/039412

PCT/ 1 B2003/ 005562 24. The nethod of claim 1, wherein

38X S Sh Qo laih "0, $RREeiR Hféda'éGﬁt deéreﬁ%feﬁﬁfeﬁﬁo@bfr &tlv _Hr] ofa

pronoter active In a hyperproliferative cell

mfiyvodemflytod eizgm24, wherein t he pronoter conprl ses
hexoki nase |1, COX-2 al pha-f et oprotein,

E’éﬁl: ol n%ﬁg&) @/ (gélllgg% éﬂle ?1% F}beDEgltMg%lp‘nsQJ e%sﬁrt%{sgns% pﬁ&dz % siRNA

ase reverse transcri

Ofor 1 @%f&nﬁ@%m&l’éb uedmmawpecﬁtcau%mdth@a@gtcbgemﬁm enzyme
claim11, further conprising expressing in the cell a

second Eroteln that inhibits cellgprollferatlon

3THeherrethediobelaiat d.rivhessin e K98RN BESHY 1B sefpgidhfrom

PGS B it Rl Sh B, oo AR TR s
CypHobphata3bj RERIR1A (p2&ecinfhogihatse bjregmiatoaahlhn‘lgtog Isylomitel),
to toxic levels in ahi/pgé‘ﬁrollf Zve cell

c IR (ﬁﬁf’t@a gerRee LA ) pgagl?pﬁ}lﬁtg{ﬂnase a
| %{’%@p f‘s ?{Eﬂr%gc?? \}§egf019+ Y?@%Eggrlﬁecﬁﬁlﬂa%feﬁuﬂaﬁ)\fﬁ btdifl or a-

hygqe&q@rdaheferatlve cell is not a liver, nuscle or
brain cell. 30. The nethod of claim?29, wherein the

| ycogen. i in an rmunt t hat cayses 0
s rdetbaiSerEraie AT CoueR s &R TBra era g ool

ned isfe ©ndlcihg ﬁ)e N &yifi dh 4g@ﬁt A 6EERRS tife dofbudfof glycogen to
am) t that causes ﬁSIS or poptosis of the cell.

32toxiFHeveleintbe hyderprokiferatdg, cemmvéldpd thaéthglagerégieﬁs e in
R B I s P S BB A RARE B e

claim 29, wherein the agent increases expr essi on or
39CThe/inttho@bf alairg B cobatinthegzyopen pBdsplibhdasersdipp: a@fmprises a
cl aim 33, wherejin_the gl en c enzyne is selected

fri Yﬁrgmwéfgerrhrﬁmgmﬂﬁ%a%w °r2’ 35l ycogen synt hase,

gl ycogenin interacting protein (GNIP), protein

APNPEPHRIHRA B f LalF RS 1‘)vhe1@inlftﬁ@ él?c&%eﬁrﬁ RO ShodnSHdT bausas a

gl ycogen targeting subunit P-1 isoformor famly
membepholagidaérlviign asseciatedfwitinglyeogeanosigitvenber , or
gl ut am ne-fruct ose 6- phosphat e transam nase. 81 WD

%OQﬁé %%814:}1 of cﬁarir lelelglqgg gl%lcogen is in an amount that causes lysis or

apoptosis of the cell.

42. The method of claim 38, wherein the glycogen is in an amount that inhibits or reduces

proliferation, growth or survival of the cell.

43. The method of claim 38, wherein the agent increases expression or activity of a

glycogenic enzyme.

44, The method of claim 43, wherein the glycogenic enzyme is selected from glycogenin,
glycogenin-2, glycogen synthase, glycogenin interacting protein (GNIP), protein
phosphatase 1 (PP-1), glucose transporter (GLUT), a glycogen targeting subunit of
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35. The nethod of claim 29, wherein the agent

decreases expression or activity of a glycogenolytic
we@ray0894186. The net hod of claim29, wherein tPET/ERPEIR005562

conprises an antisense, ribozynme, siRNA or triplex

formng nucleic acid that specifically binds to a

gl / i® MedBer, or

o SRR g e o B R B LMD et

gl gutemer-fnimdessepydsabas trdetanamashi ng enzyne,

phosphoryl ase ki nase, glucose 6 phosphatase, PPP 1 Rl

o RSP PSSP TR e ey SRS Rb L

S Wtidebnadytic @P9mihof ruct oki nase, a glycogen synt hase
klnase 3 Isoform GCKR gl ucoki nase regul atory proteln
or a- glucosidase. 38. A nethod of jncreasjng glycogen

46 JhedmtbOCi el 3 vehersip BieResnt GOBIAISES A lispse, 11 ozythe, SIRNA
OB o AT OO bl S35 i e
the hyperproliferative ceI |, provided that the agent

47103&: method eﬂdﬂsﬂnam ivdidrgin itharg'lmctgemiytis/ enaymeris exlpetes omn

R A R e e R

O@Ri hat 'sé’?r WTHSE) BihitoP siiuRitdlAYCPRIRIR (prot
phos tﬂﬁ?ﬁo% o re he ir;r}let hoél 0of cl éu @38 V\he(rpé(l) ﬁmt he

gl Blws@aﬁase 4, Iegulatora Faumit %Jﬂmsﬁmﬁw@kalasmgimg@@ Fyghase

e .asspci a Wit h t OXi o I 1

R oo D1, i S, BT FP G e gr o G fpse
anount that causes lysis or apoptosis of the cell.
442TheTEthBB bPAFing 88 Ghidkroih I agdiesRhpitisehe sihsyaRg@alogse.i N
an ampunt that inhibits or reduces proliferation,

gr owh or survival of the cell. 43, The nethod  of

| EhenmeBod aheleian A8 weereig dhs hypeenreliisriive epll 6Qmprses @rmetastatlc or

ac&ﬁ¥&%%g%{ aﬂwggy?ogenlc enzynme. 44. The net hod of
clarm Whet ern %e gl ycogenic enzyne is selected
from gl ycogenin, glycogenin-2, glycogen synthase,
50! Vixogethbd of clbian 48t wingeiprtld ednoer( @NliPpresqnt at biain, head or neck,

PSR 83 i BOCREE SABOSRSEA i e

Pcﬂ—/dhézg@i%ﬁ&%éﬁlzblaﬁﬁ’erlcdl&i)fr@d’t{ﬁqoﬁrogtﬁf@ Iitéru¥eedeik, ovry, testes,

hexoki'hase i soformor fam |y menber, or
gl skimnt mosdle, e howetopogiteoypiiant e transani nase. 45. The
nmet hod of claim 38, wherein the agent decreases

STPRE rSn%{ 38 of & laﬁﬁt3¥3V&/ﬁéﬁ‘eﬁfth@hy&%gﬁﬁ?ﬁg)e%ﬁl §s fr8dehtfr a subject.

52. The method of claim 51, wherein the subject is a mammal.
53. The method of claim 51, wherein the subject is a human.

54, A method of treating a cell proliferative disorder in a subject, wherein the cell
proliferative disorder is not a liver, muscle or brain cell disorder, comprising
expressing in one or more cells comprising the disorder a gene product that increases
the amount of intracellular glycogen, or comprising contacting one or more cells
comprising the disorder with an agent that increases the amount of intracellular

glycogen, sufficient to treat the cell proliferative disorder.
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46. The nethod of claim 38, wherein the agent
conprises an antisense, ribozynme, sIRNA or triplex
wo eoorioseginucl ei ¢ acid that specifically bi nds POI/EB2003/005562
gl ycogenol ytic enzyne. 47. The method of claim45,
wherein the glycogenolytic enzynme is selected from
55j eﬁ{e%&ﬁbd‘ 5B wiRhQa ROV ;RSiSrelehil@ 8Border comprises a metastatic
| ucose-6-p osp at’ase, PPPIRI (protei n phosphat ase
ormeguhtaaswt;cdanmrbltor subunit 1A), PPP1R2 (protein
phosphat ase 1, regulatory subunit 2),

SF hﬁ?egtp?ﬁmr %’I ngice)vﬁl}eﬁgg é1¥ age nr zfts% rst Fr%ge%f ﬁ‘l&é&ﬁ%? n§ck breast,

a- &b%wa@as GRS, sﬁﬁnac_ﬁh RinBBERBEin@stifd] alat, §&1ch9§1£1an, tfenal
agent conprises a substrate anal ogue, 49. The met hod
ofglmda bladde, celprrrestim, REOSH% Bteiso PV Es QYaTYdegt, jskin, or

nprise statlc or non-netastatic cancer cel

D¥W3K%U?ﬁ%%§of clai m 49, wherein the cancer cell is
present in brain, head or neck, breast, esophagus,
5MpAnisth@l efftesating h eeld) prafidertiti v dis@der afal subjea’c t:ompr'isiag expressing

pancr eas, ey, adrenal gl and, bl add

Ftan el ST A od L s
forf h

O of RSB DSIB, DECRb Y BRLE ne ol

, pr éis@der with an sgant eTan am@mt thei encness¢salie gmogmtagfnmtmellular

rein the he d

sFass, PaparL R P eelfoRn bor e Bl Sy gapession
Of oitaf ?édg%ﬁ pﬁoﬁﬁﬁbfyl@!e%dt 1%, adffivRntiosatide ctll pioliferative disorder.
subj ec whérei'n t'he cel proliferative disorder i's

not a liver, nuscle or brain cell disorder onpr.i si ng
sexﬁhemsthﬁg of ﬁlatm &7owhersinghe esll srobtﬁﬁﬂveétlmdqr [yemprises a Metastatic
?191{0% At an&&oduct that increases the anount of
racel T ar ar gl'ycogen, or conprising contacting one
or nore cells conprising the disorder with an agent
39hEhe inathod a$ elnirh 158, wheraint the taricat ¢cedide t)teaerarln brgling hegder, neck,

sufficient. to trea pro sorder .

5 bis oREs Ao b TablebEB s sk HBeE S Riferer
cl ﬁfdﬁkﬁﬁdreﬁ@leél%d" bidagerC 8blon Aetuinl ﬁfo@{até/ Qtefihss 6E9BY, ovary, testes,
conpri'ses netastatic  or non-netastatic cancer. 56.
Thekimet hmsclg,for&llemampggtlc Mie€fei n the cancer cell is

present in head or neck, breast, esophagus, nouth,

{ L .
& g‘gg ethog%g%g 1%5‘8{1 gfr?%%,bl aeé%}ﬂlﬂ’let fe‘ét 15%32%%&%
prostate uterus, cervix, ovary, testes, skin, or
d1leThat apdediof chymt 64nand 37, wherein timcsubfect isdmtiang a cel |
proliferative disorder of a subject, conprising

@IX goliﬂaépg gf qu{@%?ﬁesggl?g e {ulﬁriorl ,g\gggé)rgmfth n&tg}% dypota liver,

muscle or brain tumor, comprising expressing in one or more of the tumor cells a gene

product that increases the amount of intracellular glycogen, or comprising contacting
one or more of the tumor cells with an agent that increases the amount of intracellular

glycogen, effective to treat the subject.

63. A method of treating a subject having a tumor, comprising expressing in one or more
of the tumor cells a gene product that increases the amount of intracellular glycogen,
or comprising contacting one or more of the tumor cells with an agent in an amount

that increases the amount of intracellular glycogen, provided that the agent does not
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of intracellular glycogen, or conprising contacting
one or nore cells conprising the disorder with an
wa@g@an3d4m2 an anmount that increases the anount BPET/IB2003/005562

intracel lul ar glycogen, provided that the agent does
not substantially inhibit activity or expression of a
9 | sﬁsé%&ﬁfaup hﬂﬁpﬂ@ QUWiHSR ekprREIBLof asglgfzégéh%bsﬁlﬁr)ﬂﬁs%aéotype

he cell proliferative disorder. The net hod of
ckﬁknﬂﬁﬂmtmheﬁESHMﬁﬁe cell proliferative disorder
conprises a netastatic or non-netastatic cancer. 59.

6‘%?’5 g}%ﬁ%olaiooﬁ t%lfatéﬁg!]aa ISlﬁ éécg ’thamn I ?ﬁ&o&%or%@? ﬁff(ﬁer &Lel tufn%r therapy,

Mopidiein SheOfBR theraffiOwasd@s ferai livee,Shisehd orthramttumbr v:ennprlsmg
pancreas, kidney, adrenal Iand blgdder col.on,

r eRSministeping iq ﬁleéubm@fé\n@gentda@v psnouhthatynereases the amaupf pf
or. net hod of
orinfP2fbfr ool AR Shirkic B £oB iRtubEbe T MO
61. The nethod of clains 54 and 57, wherein the

65Ul Jmmltod of theatinga s@3ect Ahatex lhmﬂdrgmﬁng ordws mn@ergomm;wc therapy,

havi n n mhere a

o SR R heé&ﬁﬁ?t. ke s%glguﬂtgih?tﬁn%rﬁ%se%}he

MOL o of Perabdi r g@fdo?én PrOaaR thﬁ’tr tﬁQ Hg‘ént Hbe&xinot BeseaEeldy inhibit
the amount of intracellular glﬁ or co r|S|n9

c oemtlarty pnexpressoner arglyeget phase <P 15@6@?58 igipntdp freat the

that i ncreases the anount of intracel | ul ar
?@ effective to treat the subject. 63. A nethod

of treating a subject having a tunor, conprising
6BXRIAEBRONES inbreayity offedtivetess of art fgi-tunmow thezayl, sompyeng

product that increases . the anpunt of tracel | ul ar

gl ewgisteringde asubipetithatiguRdsraokRg Py élﬁaeranf‘rﬁFletUBimPﬁ gnmune-
tu £Brain
s S R e R S e

t heinagent agdoein am@tnowﬂthwjnmeg&,s @80amaunt of intracellular glycogen, and
PCT/|82003/005562 bstant inhibit activity or

ex{ BLTURPrOF 1 95@1@% oryI ase i sotype,

effective to treat the subj ect 64. A nethod of

47" Rahéthed 8f i“n@ﬂﬂaﬁ% effb@tvehéss eNaea@biudibralierBns cumpeisiggne

tunor therapy, erein the tunor therapy was pot for

a hdmisisteringge lasubjectdhal if URdAENINg ehas ringrggne anti-tumor or immune-

adnmini st e
R
I NgBrc6@dnl powided chatic dgent deahot slmbsmmﬂtglb'ahhlbﬁ&ctlﬁty or expression

met hod of treating a subject that (s under 0|n
uné gldﬁ%g@mb@ﬁph%ﬂﬁ%ﬁdwp% PR %?’fha“%%ﬂf ? H%‘“F
thg s, #91 ect an agent in an anount that |ncreases t he
anmoun intracel lular glycogen, provided that the
agent does not substantially inhibit activity or

@ ffhe seilmd affanp of tipineyemoptie sz\fbhmwthﬁ@gemss)@%@lstered prior to,

S Ufsakgs%an?lgltly contemporaneotl]lsly with or following administration of the anti-tumor or

immune-enhancing therapy.

69. The method of any of claims 62 to 67, wherein the tumor comprises a metastatic or

non-metastatic tumor.

70. The method of any of claims 62 to 67, wherein the tumor comprises a stage I, II, IIL,

IV or V tumor.
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subject. 66. A nethod of increasing effectiveness of
an anti-tunor therapy, conprising admnistering to a

WG aie84412 hat is undergoi ng or has under gone aPCT/IB20084005562
or imune- enhancing therapy, wherein the tunor
therapy was not for a liver, nuscle or brain tunor,
7TanThapeathod of amy effdaints @hatt7] whereimshs tunive iginoentissaf.
intracel lular glycogen, and an anti-tunor or

721 TR GO CLED STEy o fln SR BRI G

adm nistering to a subject that i-s undergoing or has

79NtEE Bieied dNhhy bLEIRIMsB2, bABMNES, veHbAEH ehe tmboh 8/ 188ed @&Neast in

agent in an anmpunt that increases the anmpunt of

| nparhizdicrd paneckgbigeBorsaphagiavneEl, sterarch hagagastoingstigal tract,
t t 0

éacnggueg?f p@r& éfp]ﬁcirgn%l ggaé'nﬁi 15518 ye%,ec\é'lory ?}{)ﬁgt? ﬁ@rus cfer@x
Inﬂwﬁﬁ1enh§6£ﬂ®@ t herapy. 68. The nethod of any of
clains 66 or 67, wherein the agent is adm nistered

:)I ﬁegwga lﬂﬁqlb;]%) ¢ ;1lg}as: ({§y 6C onci ggpvgh??egg :t)lguﬁﬁgmy Y o\g%,st 12(35%(1 at least in
ﬁl lff tﬁaﬁ‘é%fd'?ﬂ nbEe baR¥%:, eQPhadRemBBihhQedmath Qﬁlyg, @hstrointestinal
cI to 67, érel n the tunbr conprises

rretracst; la\tar,qaaocreas; dudnep; slstrat gkantﬂ Uhdadder, ZGIonTteetume tphasthtofuterus,
62 t.0 erein the tunor conprises a

of cla
ot X OWFYTS%‘?SP SkaWBJPVYg/ tumor. 85 WO 2004/ 039412
PCT/ | B2003/ 005562 71. The method of any of clains 62

150 The metMod o€y bHElafmb 8 tol6F, WhereRIthS BirfdY- is KdemaktBifoetic.
nmet hod of any of claims 62 to 67, wherein the tumor is

solid or uid. 73. The nethod of any of clajnms 62,
7@4Th%ale@7@d ef FHained 19 0dy Wh%remotbafl@aoréiomp@a%% a gaEcoma,

P aE&rcﬂn BeAGIafbm~ qﬁfeloﬁ'lﬁ %ésttom Hﬁg%phgﬁfétol? leukemia.

onac , lung, gastrolntestinal’ racf pancr eas,
kldney, "adrenal gl and, bl adder, colon, rectum
Tk dB¢ miethodwf enyisf cleimrsh2<o 67pwhergin the gtegmenbredgdm'srtumaﬂvolume,
The hod of any, of clains. .. 65 and.67 rein th
{ s 35 nasBaR afnoraBins. bt Rro ety Ay g tates
NefilfnorRER &fls o@?,@p&sa@ st in B fhumo? neAmeRis. | ung,
gastrointestin tract, liver, pancreas, kidney,

adrenal gl and, bl adde colon, rectum prostate, :
Th Shamethddan ahy of goims 62 16dd: Bbereidhp tsaimanLriaces e or more

Th 67, wh th
RN il S Bl T Gnd O, vherein e

clains 62 to 67, wherein the tunor conprises a
Balbeomethod of any of claims 62 to 67, wherein the treatment prolongs lifespan of the

subject.

80. The method of any of claims 62 to 67, wherein the subject is a candidate for, is

undergoing, or has undergone anti-tumor or immune-enhancing therapy.

81. The method of any of claims 62 to 67, further comprising administering an anti-tumor

or immune enhancing treatment or agent.

82. The method of claim 81, wherein the anti-tumor treatment comprises chemotherapy,

immunotherapy, surgical resection, radiotherapy or hyperthermia.
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carci noma, nel anoma, nyel oma, bl astoma, gliong,

| ynphoma or | eukema. 77. The nethod of any of clains
W@200403872 wherein the treatnent reduces tunorPUDIBNES/005562

inhibits an increase in tunor volune, inhibits

progression of the tunor, stinulates tunor cell lysis

8P rTh% RARERES Solaiflf 81, WHeRid ﬁletaﬁfm{lmf)?z\%%ﬁf @sthprised 8n alkhRting agent,
met hod of any of clains 62 to 67, erein the )
t metimaatiolite plant sxtoass plant plkakoid, advespyisashorpoaeucleoside or
associ at ed g)ith the tunmor. 79. The nethod of any of
cInHFlﬁﬁtI%ezanla 887 wherein the treatment prolongs
|ifespan of the subject. 80. The nethod of any of

34 I e TBethdd 618 8 Wheetdin tHehatistboeagent & salecd diotat e
for, is undergoing, or has undergone anti-tu ﬁ or
i evclephesphamidienspathientingy cyclpsporin . Risdpsalogs: na?r@ g,
ol ai f urther Rl i . ,
B
82hio§ﬁ@1iﬁ6§‘5fﬂld)r@iraﬁl,&zmsﬁ& arabiresiienA 7 eS ardytidunmiy-AZC) and 5-
treatnent conpri ses cheppt herapy,. | nmmunot herapy,. . L
o ot hePBonSr Ao AR ciggitomyein

i i in; real BBplatin, mitotane,

St T et AR Pl REetn: e ey piain, mi
Cc qpeariscrineadacatbayinat iangl, sigblastinea mincrististea dotdrelkicingind nt
eﬁé{’act, I anlt al kal oi d, nitrosourea, hornone,
nuePe P nucl eoti de anal ogue. 84. The method of
claim8l, wherein the anti-tunor agent is selected

85 ' THE metb¥€ bPAIBRS BNavhdléin teziaimhnhating ytedtmsmasoniprifes
predni sol one, nel phal an, chl oranbuci |,

meashniviseatiemefrelymphecite phasmapsilpasrerkags, dendritic cell, NK cell or
-gEercaptopurine, thioguanine, 5-fluorouracil,

ygg:g ‘ne ar abi nosi de, AZT, 5-azacytidine (5-AZC) and

- azacytidine rel ated conmpounds, bl eonyci n, _ .
sacThamastiod of BlainyB1 Jwhayinitie inmhumngnbancingagens comptisen en antibody,
| onustine, senustine, Streptozotaoci hydr.oxyur ea .

i SELETPR D fRERBcasrl Sy distaias ork O EpLeiliS faglor. # cytoldne or a
t lnok¥lenb! astine, vincristine, doxorubicin and

di bronomannitol . 85. The nethod of claim8l, wherein

the i mune enhanci ng treatnent conprises .
83 dhevinsthod of elaim 81 awhsrpinrbe ipaung¢rHgRging aggnt is selected from: IL-2,

TS8O P07 Ehhup s g 5 g

agﬁMc@@gHFNSﬁLQQ, FRELROOYFR, NIFCed) MIPOM, R ANTESISDR 1, MCP-

ce survival “"factor, a cell differentiative factor, a

cyl dWiCRe2, MCR-3, MiePrdkeataxin, eotaxin-2, I-3 09/TCA3, ATAC, HCC-I, HCC-2,
HCC-3, LARC/MIP-3a, PARC, TARC, CKp, CKB6, CKB7, CKf38, CKp9, CKp11,
CKB12, C10,IL-8, GROa, GROB, ENA-78, GCP-2, PBP/CTAPIIIB-TG/NAP-2,

Mig, PBSF/SDF-1, and lymphotactin.

6
c
5

88. A method for identifying an agent having anti-cell proliferative activity comprising:
a) contacting a cell that produces glycogen with a test agent; and

b) assaying for glycogen toxicity in the presence of the test agent or following
contacting with the test agent, wherein glycogen toxicity identifies the test

agent as an agent having anti-cell proliferative activity.
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87. The nethod of claim8l, wherein the immune

enhanci ng agent is selected from I1L-2, [IL-1a, IL-1
WO 3004089482 |1 L-6, 1L-7, granul ocyte-macr ophage-RPOI/tBRP03/005562
stimulating factor (GMCSF), IFNy, 1L-12, TNF-a,

TNF13, MP-la, MP-1(3, RANTES, SDF-1, MCP- 1, MCP-2,

. etNbofliclaRP BB Hbreif béhr dxicity 30QsdfeldDy sbrobfing for a
8%6%11 HCC- 2, HC(f—S,- LA%WP-Sa, ARC, }?ﬁRg CK(3,g
Crihaphologicalrchagrg asociajed 3gth gixgomen toxigy1312, Cl O
IL-8, GROa, GROP, ENA-78, GCP-2,

T e e S

havibbiityanti -cel | proliferative activity conprising:
a) contacting a cell that produces glycogen with a

S0 B S et AP Bt o
Coph g ddG J%ﬁ&‘io}l Re cd1eShliRgR NN, gMARA 8F Burdivigogen

toxicity 1dentifies the test agent as an agent having
anti-cell proliferative activity. 87 WO 2004/039412
9RCThe B2008 /o6 0lEs 38, Betherfomprisingoy mfaswing epllggabilifer ei n

gl ycogen toxicity is assayed by screening for a

hol agi,cal , ¢h ' i .
POt 90 AR B e P ol ok Rt e
‘toxicity is assayed by screening for cell viability.
RA1Thd frethod tofi othira 88 cvaerein@Be celhirseibly gy tyamsigethy trendfainted with a
I's assayed by sg¢reenin or, inhibition,or frequcti on
of 2&8IWhqse SKPreEsiQR i SANUQJed vt tgBulatory egign ofgelyepggnic enzyme or

gg%ﬁg%e%ly@ﬂc%h@rg& further conprising c) neasuring

Flity 3. The nmethod of claim88, wherein
the cell is prokaryotic or eukaryotic. 94. The nethod ~
95t The mietho@®f cleirerd8i wherein the k¢l isgransfapngd withamuglsicedeid sequence.
transforned with a gene whose expression is

rol l.e a _reg ry regi : | C
ol el oty dpgEnhSleRithe sV gen g HRPRRL
claim 88, wherein the cell is transfornmed wwth a
I The hettadi of chtfBSnodereidific cdlhes amdtinoutabifed¢edl. m 88,
wherein the cell is a hyperproliferative cell. 97. The

od of claim 88, ereln the cell is,an
SRoarss matiodiat i, vhgrering st febing Sa m 88,
wherein the cell is a cancer cell. 99. A nethod for
S ANnkfhbl et i88ntENRB tan AgMit MEviaptahti eell broliferkiifedaivity eomprising:
activity conprising: a) contacting a cell that
expresses a gl ycogeni c enzyne or a gl ycogenol ytic .
enzyr @PHtActngiaceall thyerprosies @ ShyCORBIHS BRAVIRF Ofct §lypagynelytic

expr eSSieR%n‘PthH%tQJthé}Q;eﬂdc enzyme or gl ycogenol ytic

b) measuring activity or expression of the glycogenic enzyme or glycogenolyﬁc
enzyme in the presence of the test agent or following contacting with the test
agent, wherein increased or decreased expression or activity of the glycogenic
enzyme or glycogenolytic enzyme, respectively, identifies the test agent as an

agent having anti-cell proliferative activity.

100. A method for identifying an agent having anti-cell proliferative activity

comprising:
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enzynme in the presence of the test agent or foll ow ng

contacting with the test agent, wherein increased or
walewnesEezl expression or activity of the gl ycoRenig2003/005562

enzyme or gl ycogenol ytic enzyne, respectively,

identifies the test agent as an agent having

ant i o eloh RN h L8N fat ¥Grésdd &/gdn¥ whbP exphedSin 10 doiftilled by a

i denti fyi ng an agent having anti-cell proliferative .

act i vi trgguleompregsinmg:a @pcogenie ez gycogenolytic enzyme with a

PCT/ 1 B2003/ 00556 a) contacting a cell that expresses

a gene g8t ession is controlled by a regul atory

region of a glycogenic enzyne or a glycogenol ytic

enzygR mbdshridg ex@edsichddNhe gRdn the preacy ofife expigeatonfollowing

of the gene in the presence of the test agent or .

f ol | owi gotactpn vabithaigsiagent. pherefioinereasfer dogysasediexpression of

| ncr easgd ggé%@gﬁgéﬁg%ﬁéjte@%%ﬁsﬁiaﬁ réé&{t hal/ {88 QRN tproliferative

identifie agent ~as an agent having anti -cel
prolifeqetivitye activity. 101. The nmethod of clains 99
or 100, wherein the enzyne conprises glycogeni n,

| ycogeni n- 2 | ycogen nt hase, gl ycogenin . .
P4 or acr{}ilerﬂ@ef;})‘ng’é Fll"‘ig’ég(ﬁsé') fofbpwg‘?’@&h%e ﬁﬁ@%%‘écllﬁ%rései glycogenin,
( PEs gy Lf snsipRE Gl Tdterattifd ¥©29€ (GNIP), protein
tagi\g/é(%%eﬁg s unlgt %?ﬁ Pﬁ-g?iyﬁogof or meor ?éairdn Iy rr(Gerrjoe)rl,) a .
heplispaase 1i @8 Or guovseftansioytentalleT), aglycogen targeting subunit of

I m ne-frugtase- 6- phosphate transamnm n -

O LR e P b SaRfioR BRR it BPAE 4385y iGanel s
S URURintin@FrubBsd-6- ?éﬂﬂaté trRRRemasONPri ses G ( PPPI R3B,
PPP1R4), PTG (PPPIR3C, PPP1R5), PPPIR3D (PPP1R6) or

Gm RGL ( PPPI R3A, PPPlRBi. 103. The nethod of clains PIQ
182- 100, Thmmettiod of laimg | L0E ouksiein ks @Y@?@ﬁ@ge‘é%%\%}l@ég P-1
gl e ' ]

o 6 P R PR IRAC PR IRS)

( PPPP ER3D (PRIBIRG oa 65/Rs1 (PBBLR3AABPIRIN bi t or subuni t

| A), PPP1R2 (protein phosphatase 1, regul atory subunit

By PO Ry oA B B
gl U&ﬁﬁﬂié@gﬁmo 38 phobPRorimtd) @Qbrﬁﬁclﬁﬁ@ﬂfﬁlﬂf@@phd&ﬁﬂd@la@e kilhase,

gene encodés galact osi dase, chl oranpheni col _acetyl], . )
t r ghisoserarphosphtassn EBP b1 A 4rretein paspbitassel , regulagory lnhibitor subunit

fl r ot ej _ Lai '
| SRR, (BT GhRey 0 TR R 25 A s,
glycogen synthase kinase-3 isoform, GCKR glucokinase regulatory protein or a.-

glucosidase.

104. The method of claim 100, wherein the gene encodes galactosidase,
chloramphenicol acetyl transferase, glucose oxidase, luciferase, or a fluorescent

protein.

105. The method of claim 100, wherein the regulatory region comprises a promoter
selected from glycogenin, glycogenin-2, glycogen synthase, glycogenin interacting
protein (GNIP), protein phosphatase 1 (PP-1), glucose transporter (GLUT), a
glycogen targeting subunit of PP-1 family, a hexokinase family member, glutamine-
fructose-6-phosphate transaminase, glycogen phosphorylase, debranching enzyme,

phosphorylase kinase, glucose-6-phosphatase, PPPIR1A (protein phosphatase 1,
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sel ected from gl ycogeni n, glycogenin-2, glycogen
synt hase, glycogenin interacting protein (GN P),
w@e@osriphosphatase 1 (PP-1), gl ucose transpoPCEIB2003/005562
(G.UT), a glycogen targeting subunit of PP-1 famly,
a hexoki nase fam |y nenber, gl utam ne- .
f rieloR ey Biies RiAhA 114)aPPRIR@s6teingihigStaeRe 1, regulatory subunit
phosphoryl ase, debranchi ng enzynme, phaosphoryl ase .
ki astosplyfnstakénage. ralugsiean syahaspimasg-A 1§qipar.F KR glucokinase
phosphat ase 1, 89 2004/ 039412 PCT/ 1 B2003/ 005562
r éﬁ%ﬁﬁaff’aﬂ?fof‘%f“o% ¥eOsiBithi t 1A), PPPLR2 (protein
phosphat ase 1, regulatory subunit 2),
10610s phofrdiat@kd BRSS9 IO0JRRereit the asleiskgroiaggotid or eukaryotic.
I soform GCKR gl ucoki nase regulatory protein or

a- gl ucosi dase. 106. The nethad of c¢lains 99 or 100, -
10Rer ei nTheraethed pf ¢lainy { o ayhesiin thegellds Rtg‘ply@( iransienjly-transformed

The..ret hod_of cl ai m:106, ' ' BPh i
¢ PR R yiesednBieRatfy colFIEL R, L RBu Ry oRbap e eeni
| Serz@iiielop glyedgdiyplyaicregythat ory regi on of a gl ycogenic
enzyme or gl ycogenol ytic enzyne. 108. The net hod of

B ™ 0 S0 Sl bt B3 BT e o

mh%gé&ep he cell is a hyperproliferative cell. 110.
The 'net hod of claim 106, wherein the cell is an
immortalized cell. 111. The nethod of cl ai m 106,

18Aer ei nThéwmethetl lof tleina 10Gehkareindhng celhis 2 hymorprobiderabes esfl.
any of clains 99 or 100, wherein the contacting is in

htro. 13. Qi d
er o T TREeSHRL TRl 0 Jn A e od yfmifnghciol,
identifying an agent having anti-cell proliferative
1d¢t i vi t Yhe pethpdiof clagn 18y, whawindhewcpllbis hestceagelht t hat
i ncreases expression or activity of a glycogenic

lg%gggéﬁﬁ% mgﬂ]?{(}a ngaflﬁgsl 49eérﬂ%§g§,ﬁ$r?ﬁ§[§§ g’org'jibting 18 in vitro.

assaying for glycogen toxicity in the presence of the

i8St ageRé mRfhddVf @b NEaint0I%t ACIIONFhevein the benth@Big is in vivo.
agent, wherein glycogen toxicity identifies the test

agent as an_agent having anti-cell proliferative ..

G841 vi 0op mathad ohdeeleine mrceBdRYITS AN ProldeT R AT

anti-cel.l proliferative activity conprising: a)

prgépgﬁﬁgga test agent that binds to a glycogenic or a

gl ycogenol ytic enzyne; 90 o .
a) providing a test agent that increases expression or activity of a glycogenic

enzyme;
b) contacting a cell that expresses a glycogenic enzyme with the test agent; and

¢) assaying for glycogen toxicity in the presence of the test agent or following
contacting with the test agent, wherein glycogen toxicity identifies the test

agent as an agent having anti-cell proliferative activity.

115. A method of identifying an agent having anti-cell proliferative activity

comprising:

a) providing a test agent that binds to a glycogenic or a glycogenolytic enzyme;
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WD 2004/ 039412 PCT/ 1 B2003/ 005562 b) contacting a cel

that expresses a glycogenic or a glycogenol ytic enzyne
wowah/o3uhe t est agent; and c) assaying for gl ypomEsR003/005562

toxicity in the presence of the test ‘agent or

followng contacting with the test agent, wherein

9l yCagerbrkdXing alc¥ll kifheBkprbisesa bRos&@sd or @@?éﬁgeﬁ@l{ﬁ@ enzyme with

agent "having anti-cell ‘proliferative activity. 116. K

met hod &f t¢sglegant;fapiing an agent having anti-cel |

proliferative activity conprising: a) providing a

test .ag . .8 ssion ore.activity of .
L SRR RSESERREIS BB BEM i & olowing
expr essamiactigh Withghabyddeat, oheyime gcbdenttbgicite Menff&the test
and c) assaying for, glycogen toxicity in the presence

of the #8858} asgagenidiaving eHprolifsratize estivtyni t h t he

test agent, wherein glycogen toxicity identifies the

thgst a i [ i '

8T i TG ofReRaTl AN OE s el pRORLEF RiiviS
hasdmmpyisamg:i - cel | proliferative activity conprising:

a) contacting a glycogenic enzyne or a glycogenol ytic

enzy with.a test agent;. and b) nmeasurin ctvi .
of ‘T Y. Byt iee RSk dspRGies Shadruns o1 -l phi ebffogenlytic
the prasgnee of the test agent or follow ng

contacting wth the test agent, wherein increased or
decreased activity of the glycogenic enzyme or

gl yc by esrmntaeting a calh thppexpressepe stycoganglytic garime with theriest agent;

test ag as an agent having anti-cell proliferative
activity. 118. The nethod of claim 117, wherein the
contacting is in solution, in solid phase, in vitro

or i m)vassayind @ glykoken toxmiyrin temyesenceofithatesodgeator following
agent that i.ncr xpression.or, activity. of, a

eases e
T y cogetiiacking jWib the s 4855k PUACTIIDBY CPESP IHiRtRIdspRRcshe test

the agegfent & A 2R 189 Ing MiilRADroderdive atiiBRL on a
| abel or  packaging insert. 91 WD 2004/ 039412

PCT/ 1 B2003/ 005562 120. A kit conprising an_anount of
134 agents methed (s édeatibong axpeeat Baong @trtl-qgt prolifeyatpfe agtivity
glé/0 n0l.ytic enzyme, and instructions for

admni stéring the agent to a subject

a) contacting a glycogenic enzyme or a glycogenolytic enzyme with a test agent;

and

b) measuring activity of the glycogenic enzyme or glycogenolytic enzyme in the
presence of the test agent or following contacting with the test agent, wherein
increased or decreased activity of the glycogenic enzyme or glycogenolytic
enzyme, respectively, identifies the test agent as an agent having anti-cell

proliferative activity.

118. The method of claim 117, wherein the contacting is in solution, in solid phase,

in vitro or in vivo.

119, A kit comprising an amount of an agent that increases expression or activity of
a glycogenic enzyme, and instructions for administering the agent to a subject in need

of treatment on a label or packaging insert.
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in need of treatnent on a | abel or packaging insert.
121. A kit conprising an anount of an agent that

w0 pamm3mes accumul ati on of intracellul ar glycPgEmB20eam®s562
instructions for adm nistering the agent to a subject
in need of treatnent on a | abel or packaging insert.

1362 Thedtichm gflslﬂé]l{n ofhi R a%érﬁ thf d@&%ase%%r@ésﬁbnt (Heactmty
agent conprises a substrate ogue e kit of
arof agflycolgenatptidldyne, didllipstfustivinefor edumpristeiingthaagent to a subject

anti-t r or | e enhanci.n 124. The kit of
aﬁ’9 nququ’%‘raqaﬁgergf el?ipa‘%ﬂ%‘flgln??%ﬁhe agent conpri ses
a pharnmaceuti cal for mul ati on. 125. The kit of any of

121.ai ms Aif Cbﬁlfﬂigﬂlg ah Hﬁfoﬁﬁﬁof‘éﬁ'ﬁ?éﬁt&hﬂ(j}n@éﬁs@s’ ddcahildbn of
manuf act ur e 26. The kit of claim 125, wherein the

arinfrasielulet ghyapgsnagndiinstryationpfor adminjgetingthe eentdg e febject in
| L0 B SERINES o LERY Hfpali&BLRley OF systemically. 92

122. The kit of any of claims 119 to 121, wherein the agent comprises a substrate
analogue.
123. The kit of any of claims 119 to 121, further comprising an anti-tumor or

immune enhancing agent.

124. The kit of any of claims 119 to 121, wherein the agent comprises a

pharmaceutical formulation.

125. The kit of any of claims 119 to 121, further comprising an article of
manufacture.
126. The kit of claim 125, wherein the article of manufacture is for delivering the

agent into a subject locally, regionally or systemically.
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