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glucofolf¥nids! fsh&2gluSNAP, and additional glucose or glucose-analog-containing drugs

are being developed. The glucose-like moieties of these drugs mediate transport into cancer

cells and thereby take advantage of the fact that many cancer cells exhibit, relative to normal
cells, enhanced glucose metabolism thought to be due, in part, to an increase in the numbers
of glucose transporters (see Medina et al., 2002, Biol Res. 35:9-26). However, not all

patients (or cancers) respond to treatment with drugs such as streptozotocin, glucofosfamide,



is susceptible to treatnent wth a glucose or glucose
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sanpl e, or by detecting nessenger RNA from one or nore
of the glucose transporter genes, or by otherw se
wore@ssilBy the activity of a glucose transportBCT/OR2004/606897
correspondi ng gene. [0009] In one enbodi ment of this
met hod, the GLUT2 |evel in a cancer sanple is
level oﬁghlsoﬂeemnqurtea frothkeampleb QAtiermaethodis anrmanupelagisgl agspe Another

SRRl fAEBER AP A0 L b, o

humanCUanée?|s§hU|_8}éetNh1cﬁ%ﬁﬁ b8, C‘Iﬁiﬂexa!ng)le & pipleesf festh efitues] firat, or fixed
[evel is measure the anti-cancer ag

: nt i

and pagaffiesrbeddeddimmor enliscisiisstedrie ifelateiotal PRtEBNz™ é%ﬁﬁ%}t}?ﬂa and
nd. t he ca r.eat C

O

the leveR\WERHicHinRaAMbsIgS akd dServfnddiby datedting thny mmtble)e farfetl hetween

i nvention. |In one enbodi nent, Kits conprise
the antghogdyread seid slcoeRISEOTEaeRther f‘éﬁwdlmﬂgt T level e amppunt of
glucosk :%n%)%?tef {Pletfl? %fmé(lg &é? ﬁ&ﬂ{e E A %égﬁ&blﬁilg %éucg%b RARPEREr protein with
a reagam othen éplaashtivodyh ﬁnammupled)yagmmngr g]tlcwrrptakees a fresh tissue

I 0011 d
sompl.gp B¥ £ HRE BHBOMFONLS LOIn PR IRVE R 1o Elase FebPprigusenes
or by 6tﬂe§W?{ cSmeABiiRd thel a@tl%ﬂeofj@ ﬁbds@fﬂraﬁ el Bt #9Eb rre@ Lgene.
al ns that fo | ow. TAlI LED SCRI PTI ON THE

O loed I §sON
100091, 5Dt e stV S, QLT IE BUES B! BN i
measud&iS B siofiger eibetinent of thanmethod she aste- ezptcebhgnt 4 streptozotocin
treatment with_an anti-cancer agent.or the

reametis b by gt ariser o s Conei 5l eSrejngma. In
a pref%ﬂe% ?rhe {'tht(ﬁe Tft%(}&t% nfRA&REA, e ﬁltfjéalﬁgm dcRatisi S
ranspor d b ucose transporter, such as a drug

streptaoteid, glutrgfoafaghde;@s e ghuSNAR compouraly atlcb@le [eBNGSt §5 & pancraatc

a substrate for the glucose transporter. As used
cancehIAget cellE2EiR%WMai nati on 3 WO 2004/ 081181

PCT/ US2004/ 006897 that a cancer "susceptible
[001 01 r elatan@th@r agbedi, the gregentimegagon nmvutqﬁ &ite uﬁe‘sfuldnélrf‘e%‘ta%ttce of the

hoo apeu

inveniigy b Eeo e, b TR 6 Pty diaBbshc S AR feaBiand

instrudtidee |fd)ﬂ°rﬁ@ dse tﬁére@f fhitb@paesér ltnemhdd.l b anodiedr enrodimeert dhbkits further
not "susceptible” to the ag Deter nin

comprise ANt o asGiherappicy %etﬁr (i?emmﬁﬁ g Hcoageg’F EB*C%@ Weleg:
class therefore provides a nmethod for determning a
[0011} heFteshandagtbert aspeqtsagtdmnbddmnemts efthsdncengpn preedoperibied ip more

detsl ot 84 BRPHPRGh CPORa B PR R o8 oa Lo

determ ne the | evel () of one or nore glucose

transporters; cancers expressing high |evels of

gl ucose transporters are determ ned to be susceptible

t o chenot hpgapy1 BOUPESORIPTIOANOS I THHENVENITION cont ai n

a glucose or glucose noiety and that are transported
]JIN*ﬁ&fbfﬂj e transporter. Conversely, cancers

expressing | ow |l evel s of gl ucose transporters are

o012 e kR RHARE et BBl g p o

whether a cancer is susceptible to treatment with an anti-cancer agent or the degree of

susceptibility of a cancer to an anti-cancer agent. In one aspect the anti-cancer agent is a drug
that is transported by a glucose transporter, such as a drug comprising a glucose or glucose

analog moiety that is a substrate for the glucose transporter. As used herein, a determination
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receivige ESARRBNE SRISHKT AEFRCURIGETTY 13 Ui iRl ey slop Bl pyggude, but

are nong;{B%;E&g %g%ﬁérs,' RhieR 18R, |aH915i@|ti8§, dRewKAL P618SE;, radionucleotides,

radi oactively |abeled 2- FDG conpounds

metal puishng sn2miBENGitorshamnwiase intabibws, biphesphanatss iskeoxfgenase

i g R R SRR R B GRS Bt

inhibifdM, mEBN&S) nitré@RRdas, hcldoside Whalbg) bithddlase inhibhies, platinum-
conjugated to the %ixg)gose or glucose-Ilike noi et%/) such

containing deoneunds; resmoi dneisomsrase apkibiors; leRoigpegse2 gihibitors, and
.gl ycose |l og noi ety can serve nerely as a targeting

tyromﬁ% eel lgﬁﬁﬁg%' brings the cytotoxic agent attached

[0021{ heD£pimhRtiatetddeincte bontéxtidfthe present invention are anti-cancer agents

transported into the cancer cell by a glucose transporter. In this context, the term “anti-



neopl asti c agents that conprise a glucose or glucose

anal og conjugated to a toxic noiety are described in
w@Ean481Bi cati on WO 03/ 082301. I n one enbodi mePCT/US2004/006897

neither the glucose-like noiety nor the other noiety

is toxic when adm nistered in a non-co gated faorm
neoplaskc agent aistusedh et iefes tesHsbanteancer BeeHs ﬁrrrieghgr distiaguish tagm from

T
examig efpatmoBpvictiungbaP emeétedxyed C‘emldjthl@hk@d Arﬂ)i-moglastma;@ntsrmclude

gl ucose analo any | jnkage at is | ble with
moleclse fhag RRIMBSFcbElBCRse ogelicasseng %@ew&ﬁ%tr?éﬁ itgfg oF Qiherwise

t
o 3 TGO Sy B s
analogPatiself thﬂmntﬁ;e@ﬁlh,s%ﬁgenﬁ hAn axdmpleed phchstn agenige Atdeonyglese (2-

ached ucose ., or ucos at,.an
D). K anale aidbe 2hsa sl GaTie] 38 Hagiityety tabeted 2
FDG R8I duh8such as ROSFHGOM an%fhei’f eﬁ’lﬁ%ﬁﬂe‘ﬁf‘ a‘@‘lu&)ké‘ 6@@@0&6 11ke moiety
gl ucose anal ogs. [0023] d ucose analogs that are,

is conpageted tp @mctthernn@f:ty sushan nicytetepe a@np@mdgwhtchﬁmy bvrﬂncaqm -cancer

agent 5 HEET1EO e Ot ToRCIatd fo B EHas® e BoBest o By suen
as thoéﬂ h&&ﬁ@oo@@r FMlaé)iaYIQﬁe mglu@ﬁ;e or (gl'u):oé’e— AAEMHOIBEA28 serve merely as
+) - 2- am no- 2- deoxy tg%ucose or N-acetyl

a targ@qgmolzctdﬁrh%btzn@ébsz wp rfs?@enmﬁrﬁh%@éreaﬁ intpihefslle Anti-
neopt{fR6 clidHt UG orbridd | KAREe B Subhi HERBRARELEAN YRic moicty are
describedinPQF ﬁﬁblmﬁaﬁ 0 9/0823@l0 e pnaardbadigahiaatitee t}mrgiucose like
gal actose derivatives including but not |jmt to

moiet gt & 8T BodRlY Kl e . a@@&ﬂ?ﬂ@lﬁﬁ%@?
altern @R dhitadit R %5 An Mﬂcosgﬁkéﬁ{o@&? and B8 cﬁllléi“h‘ﬁﬁ&y%e toxic when

gl ucose noiety thus can differ from D glucose or a
admingdered atdependsudh as 2- DG and 2- glucosanrne in that it

' ' In addition, the

f
o022, B BB Pt PR ORGP Wt-HdS GegtFipat prgucose

analo %fan?'ﬁﬁk e thias EQhSADIFitE DOROHE SRicodureByREe anald¥Portion and the
004/ 081181 PCT/ US2004/ 006897 the ogl)(/gen in the ring

non-ghicoganeréen may be usesty Snreyawplep suheisthe linkases dessibed i W
03/08%\5}(}1%)91@ H $£g tf\k %?5 @?@ dT{‘ré 1—519 )plzgs'ﬁfg %Eer%q %fo‘b% Ei!t"ﬂ:%ed to the

gluco@iz| ghgtos@nddes &- dlblfm'rcﬁogzhll.m@ S:!'.Br QXar@ld,em that ipesition, 2 posmon 3
t hereof. The term "gl ucose anal og" also includes

positigy, 9& APesitieniof BRFYBLT SlUFOFLMARES- but not limted to,
derivatives having (C -Cl2)acyl groups or

[0023] ClGhlﬂzQs)eainylogg ot ps, ataraeipedioni of, aloantienmpmic ggemt.rﬁzr vehich the

soreerigiameGRaPT (e PRaNLP e heiarrE eyt REVaS S butare not

limite8 @b, Whidokd Mer@rfatlv@s'ﬂdukhhé D -&Jok 9 El86se OD-(GRIRPKIBHD -deoxy-
attg%%ed at the qg?gd pggPtrons( 0024] In Y

glucoseeraN @ﬁ%b@ﬁéﬂ@mm@ cigp&mig@sa,riarr@@mp&e gndyeargigee derivatives; D-
gluco?e(slin%% Qg} c?)% &)e%%uvésagl%fu%?% but% { ffl%ﬁed ﬁ)l ﬁ%ﬁmogéjhé%%& glucose

ose, i nost

and Dahamidv-2-dedipghut 6de) ardt D- gald@erse amg gﬁlaabwdmlvaﬁ\r‘@tmdlﬁdlﬁg but not
substrate for a glucgse transporter or a derivatjve
limite o Pebfeaab-galisgioss, dhd pRHperdsoxy sglagiessand D-2-amino-2-deoxy-

galactbSANEROShEse of MtfodindiBYShud daldifler florl B bficdse or a derivative such

as 2-DG and 2-glucosamine in that it is an epimer thereof. In addition, the glucose or glucose

analog moiety can be a fluorinated derivative of any of the foregoing compounds. Moreover,



[ 0025] A nunber of anti-neoplastic agents that
conprise a glucose or glucose anal og are known, and
worde/8118r e bei ng tested or devel oped for fut uP€r/US2004/006897
clinical use. For illustration and not limtation,
exanpl es of such anti-neoplastic agents include
the oxggeneiptibzangef any of] Ithﬁcfwmmmougdg/w beguhstitaigd ytifly a1 igostere

stcrd{ A5 PR TREDrs O G e s

analog\can‘be-5-968-DoEIGERE o 2 BeGlathRsReTEdTe Th%-terﬁe‘tgiucd@e gthgSﬂso
(2-DG and 2-DG conjugates described in WO 03/082301
mclud@s)gljqusﬁtd@gvat%&dmlb@@gq bitwg imptebtey d&nvaéWﬁf hayingCl- C12)acy1

o5 LA U84 OTpIS R P psons o

the glidofe mbRiceles. AdditionfR? {iO¢ucas detivetive maj'éralve atsblnbiita nd
anal o [ 0026] Streptaozatocin
partitipming é%ﬁ%ﬁow(@m?@flﬁ}ﬁla ttachetat ed-1tePit)PoBitigPEcose; N-
nmet hyl ni t r osocar banoyl - D- gl ucosam ne; STZ; ZanosarTM
[0024] s Inmome einbndinenisc thel dhydoae mnajoalgefnmtoscWMSQ,WOdaose tagatose

ot oxi.c N: r.asour. ea. s attached to t
atose LS it bR & s TE et b mosia o
other SU2RF AYEHb] At Ihesubbiatt Gorld gilﬂéosﬁ aangppakt, or hdefvatbelthereof that is a
cancer and carcinoid tunors. In contrast to other

substrafietfeios glupess trAsNosigs such aethosslittestiniabla ect i vel y
targets pancreatic (3-cells, due to the presence of a

[0025]p| uk asmbemifenti-neoplabtec agensdbataomptiseh ghppseargludose analog are

ko 3 Bifride BFing s o ouilobed of B Ll s S ilusration and
not llrﬁita?tﬂﬁr efimpfds of sﬁﬁ?antgﬁ las@b abehPIneRI8 stebtd RAScin3

Hosokawa et al . i ochem Bi ophys. Res.
glucofsfamide, sh89l- Smwgsbﬂllow\ﬁmglwtngaaglusw singgprooinsgseiting radio

wacer g Riaar O Thr ot ae bR w3 @Rl Dsgpycosamine, 2
deoxyLD%luco?@ 2DG) e 2-I3G &84 gé’tgs dé‘sdn@e@iﬁ@ﬁ@&&m&%@ conjugates

4] 081 CT/ US2004/ 066897 [0027& The | o
descrihed mWébQﬂ/gﬁMé eyiygateg|dgecsibed i (@ @9/20316, conjugates described in

f .
U.S. Ehh RoDs 95 307 i céﬁﬁg%gén{i’e%cﬁ%‘&# RS ePzg%rEtB\llIA: 622,396, and their
derivaiivec@siandlogsan ester |inkage at the oxygen at om at
the 1-position of glucose (see U S. Patent No.

[OOZﬁg’ S%i?ep%%@t&ﬁij[zwegxyﬁa@%EthWB-n1t§)s63§elaQ)ZD glucose; N-

_ osfam de has” been teSted for the treatnent of
methypaitrogaeabamioyhDpglneosemainies STZaZ@msatrT Utisiani ang—rmt@tsq alkylaéng agent

in which 3Pt B BELES R B Mk Red I TRE Ao GTOL gt diming,
Strept@ktoEih aa BedA.ap gjo@a@ by GRITEBA, to st Ifaﬁbl@ﬁltl@ﬂm belpeetncemsl

See Nicul escu-Duvaz, 2002, Curr. Opin. lnvesti
carcingidpprg 2n cgpirest dupther mifrosqurea arglygs, Sjrepw@)'i‘)ﬁm S@F?GBYely targets

pancrsa%&?geglgf (iulﬁ ta gl'i) %re§eng y gf 3 gﬁlgl)éél ﬁ),a&p&n ops n%;goxtmdg leljlmh appears

to me&ifaﬁﬂﬁ%{etlﬁtb ceﬂ@&ﬁﬁéssﬁ&g@ﬂ@@‘t (&em&ﬁl@@l@t . oNo®. OII‘PQQ UDthbetes
descri bed as a cytotoxic ]gs?nt linked t

43: 13g@éarElsmmt ﬁb@%‘eéﬂOQ é%s@l?ett@leglds‘l% 2§e3 H@S?liﬁmef@é& Psc. 2001,
sl Phi N, BB R T IBE AT A Yon (30 SIS, 0.5

and WGagtenal.| 19961 Ex. ClznZEﬁ)&bcrinol. Diabetes 103 Suppl. 2:83-97). See, e.g., U.S.
Patent Nos. 3,694,428 and 3,940,383.




Cancer 88:381-88). An exenplary glycol -S-nitrosot hi ol

29/ USNAP, has a structure in which a nitric oxide
wa@lewasrgl cyt ot oxi ¢ noi ety PCT/US2004/006897

(S-nitroso-N-acetyl-penicillanmne) is |inked to 2-

deoxygl ucoam ne at the 2 position via an am de bond.
[0027]ThéBe avtimsoplasiic dgsvicelhendpsfpmirtsr(betd-D-gicosil gislamide pustard;

gle- Eﬁ@ﬁpgtagrg??tac@ﬁ%g )ég?ng 1%#3 33:‘3-6 cc;ug?e% tg)ngf%Z\Qg%n %tﬁr linkage at the

oxygeﬁ Rtdm REBB 1 §ikition 39 eRicSse (BedWiS: !H'affehﬁ‘Nﬁ 03,6229 360andey [SOHstent No.
the present invention nay be ap Iled are coqnpounds

of
6,489,882 @l@mfassfﬁmadedw@ deayetepisd &rythfr trﬁaém&nft of patigntp @ﬂl@ pancreatic
cancexﬁregégmg%ggttl negl%a%?éél?m d Ml ;@atl%ntg %&tfﬁlr g%éshléepf:%?lldlu{l% can[ggl_recelvmg
second liﬁé tlgsaidtherapiDad Bl @s gﬁoblﬁteme breamp catiears andcolod eaner @atients.
exanple, 2-0- éS‘ - i1 odobenzyl )-D gl ucose_and
See Nigufeseu-Diydies e Igﬂqwa@wm@g%\%ﬁgn/@ 2 het /-4 AtFpsedlisg al, 2000, J
Clin. (9{?551.' 1 Q%L@g drorid 9eR 1&15@%@&%1‘ %ﬁg@f&%ﬁﬁg 1strﬁed1ated by a Na+-
gl'ucose or glucose ana escri bed above I ncl
depenflant ghcappirayspMtdrr i um 90, | odi ne- 125, | odi ne- 131
phosphat e- 32, hydoxyurea, triapine, 5-HP,

[0028F 2R LBIBES inftré:BehicltdhPetnd bal Bodescitdhe al ogtot@ﬁd agent linked to a
anal ogs thereof, DOTA and ot her radi onet

sugar,cind lhas bean Tepasteds T geting Mo sl thgovenpxrssefelrghb peaferentially
oo KL EFEIOE R AoRR. ENENCLI 820758 nd 8083 ¢ o o000
Cancdr@33E]1 - @nmwxdmpmﬁ g]lycéllf&mtgjsuﬁmﬂﬁ@ﬁNngtructme in which

anal ogs are transported by one _or nore . ucose
a nitri¢ pEg %lsmtagsc YIGEFHIC B1045HS |(%-n1t59§erh?ﬁp?fyf$&%na§ 141ipe) igliked to 2-
deoxyg BarhBRAE HRS SRitRE Vid AN SRR, Tﬁgsé"c&rl;ﬁmﬁﬁg ha‘@’been reported

ucose transporters in the formof dehydroascorb
to target tuahsor cSHethetowretprass GLUTD(4¢ RBinded e84, 3G28; Sl @miuarla etal.,
~Agus et al., 1997, J din. Invest. 100:2842-48.

SUPTaPr ot on/ nyoi nosi tol co-transporter (HMT), a nenber of

the facilitative glucose transporter 9 WO 2004/081181
[00291301@"1;52@@@@@@59«7ag%ﬁ%@gwhlvhﬂlefsgm@ng aatods of g rosent

mvent}o%mg%gr ?p;\)‘j\ig ed are c%ﬁ‘%ﬁﬁt ?P&tﬁ a' rgil’lﬂér%gézﬁfge@ B%ed atﬁ & single

photo@giiting Medsiedidy hét@chﬁiﬁc\j\hjrdro carb@x iofratontagit @rcmpa @bhdescribed in

The anti -neop c age
PCT m@geatw@equ%%/%@i«l Oartdetrscinraynds We “ﬁ?élﬁf R B2 Qaﬁ%cer
e ¥ S I -
odobBE PR o L ABESy i TS Lo
neoplmtlh eperes that carimeattagigeitd slucase ocglintisa analogﬂsdascnlmd(ﬁtbove include,

for exglglpe i 1B 0P oRd o THIEAR I YRR SN Tappine, SHP,

campt%fhe@ﬁrzﬁld%bﬂ%g§ﬁlerebf %aﬂa@gla& 8hS aitll GzsAB&BE AYDTEA bl Sther
cancer sanpl e. Accor d gn% an appreciation_ of the

radlomﬁth&lrlen chaiuorwmeﬂlo@ﬁxaje sralegsamaipsantiong and ralatpd snthepguinone
t
e R SO e B L Mbbiroer

the facilitative glucose transporter protein
[0030] Compounds other than gh%ose and glucose analogs are transported by one or more

glucose transporters. For example, ascorbic acids have also been reported to be transported
into the cell by glucose transporters in the form of dehydroascorbic acids. See Veraet al.,
1004, Blood 84:1628-34 and Agus et al., 1997, J. Clin. Invest. 100:2842-48.

+ Proton/myoinositol co-transporter (HMIT), a member of the facilitative glucose transporter



famly (G.UT/ SLC2A), sodi um dependent gl ucose
co-transporters (SG.T/SLC5A), the H+/ nyo-inositol
wa@ osousrisporter (HM T1), and human or nmantmal i aPCT/US2004/006897
honol ogs and orthol ogs of the aforenentioned.
Exenpl ary gl ucose transporters, for illustration and
class, wax foundric e sedavtive farahymescillmsmute-s arstichitp-Magitad. Transport was

wit g 06 1o i

e l?é?%e? b[y 8%? é—ggrofb a max?&gyr%[% Bached
atpH I 6@Nsporter '

No. Sequence Accession Accession No., -
Transporter References No. GLUT1 NM 006516 P11166 |

0034 55 A B g s A 08 A 1 Bl

primaryssifigle Aged treathdis, asrvadll a¥dn tieatnesit imembinativaywiCi tadBitibi)

006931 P11169 | Brain 2,4 G.UT4 NM Q01042, P14672 |
surger g other gjdcpcer pggnts, BP%FWana ns '}I@?‘g‘ €692 P22732

Il Intestine, testes, kidney, 7, 8 erythrocytes GQUT6

NM 017585 QUGB 111 Brain, spleen, |eucocytes 9, 10

GLUT? Il Unknown 11 G.UT8 NM 014580 (ONY64 111
3. GLTRSOSE, TRANSPORTBRSOCYSt 10, 12, 13, 14, 29 @G.UT9
BC018897 ONRMO || Liver, kidney 15 G.UT10 NM 030777
[OOBZ]% g%a%téd Abo'vb Viﬁ 'one B Ef @ﬂﬁe i]rﬁzenﬁ&l 167l E b A3ES8 ﬁcose
nu 8, GLUT12 NM 145
transpdifters ﬁalcE%rmmedHla arqancqn samp]at é,ccmglmglya angpypieciafion of the nature
ine, fat HM T M0585NP A43117..1 1 1. .Brain
ond typgh ST AV RF FRAECAA N 0R1T R BSOS VARG BncEfuing the
mVGntﬁ,ﬁLSQ?lO SGLT1 NM 000343 P13866 Snal | intestine,
i dney, heart, 23 10 WO 2004/081181 PCT/ US2004/ 006897
[0033 1Ny EFlaese ArehspodteriipeladPmsmbers ofdlp faptitative ghusosp iranspeader protein

family dﬁ%‘ﬁ@L&%&?rstoﬁﬂlng ﬂe@ﬁ%ﬁsﬁufo’@é Q@Eﬁ{nsporters (SGLT/SLC5A), the

H-+/myo-inositol co-transporter (HMIT1), and human or mammalian homologs and orthologs

of the aforementioned. Exemplary glucose transporters, for illustration and not limitation,

include those listed in Table 1.

TABLE 1
Glucose g NucleicAAcid . Protein Sequence cl Selected Tissues Reported to Express Primary
Transporter equen;jeo‘ fcessmn Aceession No. # ass Transporter References
GLUT1 NM_006516 P11166 I All tissues (abundant in 1,2
erythrocytes and brain)
GLUT2 NM_000340 P11168 I Liver, pancreas, pancreatic islet | 2,3
cells, retina, intestine, kidney
GLUT3 NM 006931 P11169 I Brain 2,4
GLUT4 NM 001042 P14672 1 Heart, muscle, fat, brain 5,6
GLUTS BC001692 P22732 I Intestine, testes, kidney, 7,8
erythrocytes
GLUT6 NM 017585 QIUGQ3 11} Brain, spleen, leucocytes 9,10
GLUT7 i Unknown 11
GLUTS8 NM_014580 QINY64 I Testis, brain, blastocyst 10, 12, 13,
14,29
GLUT9 BC018897 QINRMO It Liver, kidney 15
GLUT10 NM 030777 Q95528 113 Liver, pancreas 16,17
GLUTI11 NM 030807 QIBYW1 11 Heart, muscle 18, 19, 20
GLUTI2 NM 145176 NP_660159 I Heart, prostate, muscle, small 21
intestine, fat
HMIT NM 052885 NP 443117 111 Brain 22
GLUT14 NM_ 153449 AAL89709 I Testis 28
AF481879 AAL89710
SGLT1 NM 000343 P13866 Small intestine, kidney, heart, 23
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Transporter Sequence Accession No. * Transporter

References liver, lung SGT2 NM 003041.1 P31639
wahiogostieus (primarily kidney) 24, 25 SGT3 ABABBIDG+/606897

@ONY91 Smal |l intestine, skeletal muscle 26 based on

Di g SA T3) SAT5 NM 152351 27 * Reference to specific

equyeng@fic hda Prio g for il u<trat(ho qy .S, oot ,

Gl e . Select rted P
w Sy dridentominny (LR onewor TR BRI e i
exanpl e, “there may be add| tional or_al ternat ive

seguences corregsponding ta the |tivansmorters |isted

in
SGLTZ o umM_0030¢nkc| udk3degd but not | iiHbiguitbus @rimprdy Widasyphi 24, 25

SGLTE eqUed B2 78hd dtCERNY%'ari arft s. *|*SmglBtesting gkedotd guscle | 26
accession _nunber Mieckl er ct(bamdonmgﬁ LTﬁm ence

SGLTH29.{ 0 18235h  3gyy] rl et _al | 1991 Bi ochem 30:5139- ¥

* Reft ’ 11 dt

e i éﬂpf"?mg% ;.}{HWB%S g b

in columnp 1, ijcuding, byt not] To po c seﬂgej_lce§ ?m%ﬂgf vagant 3

% EMBY seqq ’r‘&gwe%ﬁ Q) anes et

ar e114g ture. 38 83- 7 7. Kayano et al. 1990, J.

1. Mueghle 19mmce2%941é227§_oulgg -al. 8991 Wﬁ@é %o 18p-4% 3 F etal. 1988,
Glke!

PNAS 988, 1989 J ofBzol

Chem. ﬁ%ﬁd e; é)ﬂﬁ qlé o ta EE@ em 265:13276-

82; 8.%,: soh 9% m : 306%% zoc em’J 350:771-6;
{ etal., %Q Biol. 18:247-56;

10. Lis
. . fé 8: 13 Pocdd & af5§000b lr?o Bzol Chem. 275:16275-80; 14.
Tobersdadf A0 pmzqs,eﬁtmhsma@qe INAG. 060, Biarkety B18: Si8s1; D@@gason etal

2001 Bz&l‘b&ﬁ K0359843-a19. V@D@@l 2(102 M. Birapks. anCiembol. 2357-4‘5@(78352!;1 etal. 2001
Biochetband Plaphys. &s. @bmm. 28010 18-8h 2 RogersieR 8. 2005 45.1). of FBysidDAYEBI33-8; 22.
Udry egql. 28@1 EMQ@MO 44\¢(3’r7 %%H@%lgew alah"é9 N?é@&@é@ 577&52186 Vofs et 3lg 1992, Am.
J Phys 1 et &Wﬁ —Sar% 003,
PNAS, ? %?ZCQ %@6 @l?ﬁu‘g g% ?@tg ﬁ\gtrgasa 319928 W}leéetl %‘qO Genomics
80:353 et h"a AN RECAbol . 76: 37-45; 20. Sasaki

et al. 2001, BI ochem and Bi ophys. Res. Comm

289:1218-24; 21. Rogers et al. 2002, Am J. of Physiol.
3.1 GhEIsE733-8; 22. Udry et al. 2001, EMBQJ. 20: 4467-7;

23. Hediger et al. 1989, PNAS, 86(5):5748-52; 24.
[0034)\é| Insome ealbodind@B2 thedglncose JrandPloytsr isla. fa@ BB} Mﬁﬁﬁieﬁ@dent

sugar Sghsreigordioiifiv st anoprs, “Hotisty 93@%@%@35&%’1” or

“fy 1%%}@&*&1 BiBnt AR tralipbltEShr FGLNALT fe%& 2& rters that
et Al &3 Ge%%%l 021%80 553- 7: 29. U atoésnt anstfrters tha

utilizerghp Hlféatqnmadmnt of BldobsBYes suh bs g_um% a[cmss @}asma nggmfranes to
transp%ﬁ%ﬁéj :supf;gp £t§s dlE 1tgt1\$J qﬁg(%s%rt an F-P% IS 1nclu aCI % t ak fn%tltex ?o

_L'!"

—

L a

epen rans | rve

GLUTI, GIaSE2, tGLaDIBnC(E]LIGM GEHQ‘BJ GL&IIW}/GI_@]T@Q 3 &ITI, GLUTIO GLUTI11,
orter" or facilitative Na+ i ndepend ent

GLU’EI:QZMHW@MG@myoa_nwfolrt@%lwef HEMjiTles Elﬂaﬁ%gy/q idpufical to
GLUT‘ZJ)W%‘fd is Yfsb el i afl (If}]‘;UEi" fQfigr adi ent of their

strates such as ucose a ross pl asma nenbranes to
o035} ; e ered o a%%%}t?s%tgeg%é 1t o B BRE segnpfng heices
The tﬁ&éﬂé@nbr@téﬂ@nalﬁ;eyﬁfé &r@eﬂrﬁay Gdddin a Vb IBledPddiPay through which
0, G.UT11, and H+- coupl ed 0-i nositol
the subi;tmﬁ@m@W@SeandHn spme czamm exgplogmisrompithef wa pratein cap cmgain a
large %gg ibfaiﬁ—%n;ot Cg 11@1?( &Jgﬁg OSQCCthhlgd rqtn gj a'ﬁlé Yo c%g%é]formed bfgveen

UCOS tranS 0] genera Y POSSeSS
any oﬂﬁﬁﬂo&ﬁ@uﬁpﬁﬁﬂhﬂﬁ&nﬂﬁhﬁ&lﬁmes for example, between the first and the second

transmembrane helices, or between the ninth and the tenth transmembrane helices.
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The transnmenbrane domain of the protein may contain a
water-filled pathway through which the substrate
worewedsHRd, in sone cases, the exoplasm ¢ donaP@T/U82005806897
protein can contain a |arge |oop bearing an N-Iinked
ol i ogosacchari de noi e The | oop can be forned
[0036)et esome eamhﬂdmlerttmh%fés@a@mammrter BOTBPAETES 05RO MOKe cglucose

ven s SBTRE ROLREB B ELE RIS DR g g

residdes dhwb roaﬁﬁ)r@gﬁbb@aerahqidrte@ﬂhaﬂﬂavvweaﬂﬁiﬁlﬁafba&i the function of the
PCT/ US2004/ 006897 [0036] I n sone enbodi nents, the

proteig) a§ée8ePorieEn Ip spre ﬁn@e%ﬁn&e theghacoss traRsperteryyigRabys is the
preseﬁéea&%&% Scifid LR geiﬁ%ansm FRSRefile@NSPOA 15LF 8. and 10. In some

gnatur €’ as use ereln refers to conservéd’
embodﬂmmisJ dse gimcdswtramportar dggituedsend sranspehbged rdsichtes ha e

cyronfip: Hes e M S et o Smoph e PeBtuTS. see Jooste

al., 2@613?!%? OMEﬁEra%le @A 18847956 hey soﬁfe%?ﬁd&ﬁnéﬁts SRY gﬂlcose transporter
gl'ycine residues in transmenbrane helices 1, 2,

s1gnam,re B, ongod mbee of the $dtmavingrtiypddophen athelixiy tngptqpbg@ at hehx 11,

nat ur.e | ne or re ch ed.resi .
tyrosigh A RA 450 i 1 Bl Tadh Son RGO GPGOGY Fe T -
PXXER 'ﬁﬁﬁff‘éﬁgr RMREY Thldehds BﬁiHBdMsS the?@ﬁtoﬂ@ﬁﬁﬁsp@fter @es not comprise
2001, Mol. Menbrane Biol. 18:247-256. In some

such 2 RESdR@AtS, the gl ucose transporter signature is one
or more of the foll owi ng: tryptophan at helix 6,

[003 A r ypt smm’maam‘taidnhaits xhd glucode\transparter afgnibated ix a4rypm11}han residue

immegfaid]R SOt f eonser B R B RS BPSRLD [dprisaprisg: g dpplophan

388 i (R MR RLSthe *s&{%eﬂééﬁ% ‘aﬁ @ﬁ‘ﬁ BRUE. dP&5nd élhb&cﬁﬁ}%ﬁtssﬁe
such a PXXPR In some énbodi nents,

glucogd txmertmmpm tsex trmtgwmnumdmesmélehx)‘t@t(@;pmlmorr@sg tmeypwphan

12 i BRI 0% o Pesu i Al bl Vi HESPn s Ao RBtypiducs have

been YR tfohﬁ 1ﬁ196|ﬂﬁﬁ@@r pifidiak 0@ iRdigahdd cydddifbkin B-add £R2§®lin, and

enbodi nents, the glucose transporter signature is a

confer ytpelnlasanB pé@?@k@ln sengidvititorthe gliepsedsmepritaig Earcia ef al., 1992,
L e e e e R,

embodliosmis b0thd preke diiteatibn Eadontpasdihe gsdal of BRicbécdaidBorters that are
ytochalg5|n B and forskolin, and confer, cytochal asin

sensifgiedp cpiochlaiin B %éﬂ@k@lﬂwﬁww tingoge gedegiments, the glucose

transﬁzc{Gr%F i;gs‘;lgxw%ﬁdlrégj L t& tcgt%l:lgilas,]ig %36 gorglé?lgic ﬁﬁel r%oggeembodlménts the

gluco290ankp@rt&Uibs hi@lmlandmg) affinitgrtb bmommam Bfortfbwekplires ent
i nventi on enconpass the assay of glucose transporters

[0038] haGlL&ose tr&RPsritdrs ¥saydl i@thOpasti@sdfMhEpresent @ivel@bdh Rave different
treatnment. In some enbodi nents, the gl ucose

affinifipsiosienoseer HHeOSE GWAIBEH AN PRgTAInSiyRIn spmesTRRAdERPILs.dBe Blugpse

di
sl 31 b PP pRORR L in b or Rt HBERL UL, st
afﬁmBl”Gﬁeafn@ a¥qplesdithah 6B usiig thoXendmanspned axsy dastyetiniBurant e
ractjce of the present |nvent|o i fferent
al., 135 vop Hdsicdy oG S HeT g ks B . less than
1 m3 ‘ﬁ%?%. A W RRRRIcE o, Sp ¥isay
descrfb@d 11(§2mmsrpto'<fh-i1@ﬁ'ermann et al., 1996, J. Biol. Chem. 271:10029-34. Tn other

embodiments, the glucose transporter displays a low affinity for glucose . In some

embodiments, the glucose/glucose analog-binding affinity of the glucose transporter varies in
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affinity" nmeans a KMl ess than 5 nmM usi ng the Xenopus
oocytes assay described in Burant et al., 1992, J
W®Be@k/081TBEM 267: 14523-26; and for SG.Ts "hi ghPCT/US2004/006897
affinity neans a KO5 less than 1 nM preferably
| ess than 0.5 nmeasur ed usi ng the
dlffertemmls(]lqgsrqg@p@@tqiffggnm}afﬁpl%@éyonm@y fos sgample in a diseased state

ova- Hei ermann et al., 1996, J. Biol. Chem
sudl%?%:%%%29-34. In other enbodinents, the glucose

rapnsparter di s 0] ffini for ose
0039 S BRRY oS fhont s et Pk ebcRrisho Bmetis: o S61 dfpAyn GLUT
protefik thibé Hivifediftg t&leé' SR RerliBReD 951‘1@1?' NAE T ESLUT118, YQs 11
2004/ 081181 PCT/ US2004/ 006897 different tissues or

(GLUiira &L LGN 7, (AR, apth¢dilsT 09 andll clase i i(GLUTS, 85 1), 12xanddIT1).

' ' t . Based
See Tadh Bt QOB rite s B PP d SERRT B FiogP gl oo RUe o rin of
GLU¥€1s dbkerkBDidbofde flimoPfifngs Pée fRFe8w BnYitH] 8999, M0/ BbRed. Sci.
smal | er subsets, nanely ass (GLUT 1-4), class ||

564: 2@&%@ellq@vﬁ99elmmbete9aﬁare@m% -206). and class |11
(&.ute, 8,10,12, and HMTlI). See Joost et al., 2001,
Mol . Menbr. Biol. 18:247-56. Abnormal and/or
over-expression of G.UTs is observed in sonme tunor
3.1.1 1S58 P dISees t he review Smth, 1999, Br. J. Bioned.
Sci. 564:285-92; Bell et al., 1990, D abetes Care
3:
1004087 E555 FbbocctmhrkrCh Y Lortin bR cilt et iithqoge prgnsporte
s1gnagﬂre)csusle aat a g]lusqnundz etrhelixi Sg(matrespejldmg ¢ Qas1 in GLUTd i thé

hel i x.5 r 1.in 1 when the
sequedeisatisa’d SARIITEN. W semesipragimenis. 56 suicanbsariperrcomprises
a STSTPGn @1 eﬁ?ac%naalsﬁe@w €. Cﬂféﬁéd l?e'iweéh eehfentBRid e helli® 7 and

extracel | ul ar | oop between
transmemhure htliade hhmmwerﬁb@dmhents;thn gheoterteamepdrédricrmPyisesl aQLS-

t he cose tr ter conprises a
mortif Bl 7 (P s ahrted RS g G Bt ErPaOHEA Bius solid
tumoRsBcH SPREAR daricer, Peha® ¥l &ﬁ&ﬁemh NordarthPbss, §tlothtedtalr S

such as breast cancer, renal cell carcinona, brain
malignowes, end gervicebeareiaemphal el i gnomas, and cervi ca

carci nomas. [0041] In sone enbodi nents of the
[0041]] nvErdonerembodiatigs of tha ifteaton, lle@lucfas€laty Beio Pk tt@nhsRiRr are

neasured. [0042] In sone enbodi nents of the invention,
mEasEEYT1 | evel s are measured. GLUT1 has been reported to

be over-expressed in a variety of malignant tissues,
[0042] ncInspimegenihadinents of this énveptiendaUTblavakstare measnired| GLUT! has

I trice.esophage head..and n
been (bR ovsfORelsha 52 ORIAPBEan AR B A%t panors of e
bladdet) Breabtd cervical; GMSrecta@Sg‘ablﬂrﬁ[ esopﬁtcgehll,l HESd dndl REKBBIBh B3BBG comas,
l\/bdl na et al., 2002, Biol. Res. 35:9-26. Expression of

lung, eyayien. papsTeafis el iarens, ¥eserler and iwyenHe hemangiomas.
Medn?é/ %% g%o Al E¥esC85: ?l =26. 2%%2%551990@?%@%%%15%@ shown to

en et a
correlaf: Wil 8maf hypoxia. Airley et al., 2001, Clin. Cancer Res. 7:928-34; Chen et al.

2001, J. Biol. Chem. 12:9519-25.

[0043] In some embodiments of the invention, GLUT2 levels are measured. GLUT2 has

been reported to be over-expressed in gastric cancer.

[0044] In some embodiments of the invention, GLUT3 levels are measured. GLUT3 has

been reported to be over-expressed in brain cancer, lung cancer, breast cancer, gastric cancer,
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[0043] In sone enbodi nents of the invention, GUT2
| evel s are neasured. G.UT2 has been reported to be
wo@y@rognpr essed in gastric cancer. [0044] |n SPEOEUS2004/006897
enbodi nents of the invention, G.UT3 Ievels are
measured. GLUTS has been reported to
head <ok RS SBNINEOBAR A OB CANEETN @M&"ﬁ%h@s high affipty for

T L e ——

for glacabeay arfud s casiderableChidhashmtheltirgin. af finity for
gl ucose and is thought to be responsible for transport
[0043} o deeRs@nbdAihbRS USSUTY S5R st he nideiRad GiU'T491|a§‘Béb?1ereﬁ§rted to
a fuel is considerable, such as in the brain. [0
be ovenexmpssedivueishenicer, ST daricer; ding caineernmlsmlemanecanw
has been reported to be over-expressed in breast
[004&} andﬁsgmg aslbbdhﬁleﬁanGHlT 1UUegICas aeasurad dGPAITAR Gak teo
ncer. In sone_ enbadinents, GLUT14 |evels are

alternggyaly Pléleed cféwm thersherier form gF G LHHkd s a4 7-eprine-aeidpspteis: that is

0 [ |
945K REpBRAAS B U T Jo B8 Kbl o0 e SR RARERAR iffer from the
short fammonlyg abithd 20teamime. Botldispfonne bre repateddo bt sperificabipneikpressed in

. Short formonly at the N-termnus. Both isoforns are
testiSy anorted to be specifically expressed in testis.
3.1.2 CLASS || G.UTs [0047] In some enbodi nents, the
gl ucose transporter is a class Il GUT. In sone
enbodi nents, the glucose transporter |acks a
3.1.2tCLASSIh&GLUEsi due foll ow ng the conserved GXXPXP

motif in helix 10 (corresponding to tryptophan 388 in
[0047?%~ donb eMbbdiMcARIMBRER 0sd Garhbi9é1as a MatdTTGIFT 1 kn EdiAd
as been shown to confer cytochalasin B sensitivity to

emboglneentsy thrcgleose franspptet leels a @rgshaniregfuciodlewing the conserved

nS|t|ve t
xS PIRRRIASER B RolBblBle ekl LR G0 Bhgn e sauenc
is ah@led! |w1th1(8L124’T) the) has[bee skilwl 10 coafER cPIBbRdAEBsEndivity® the
invention, |levels of a Cass Il glucose transporter

glucogg Gansperers(ass If ghigose transpprterems det sansitivefo mhebition by
cytoc%ﬁgﬁﬁlh' ¢k To gggz@l | 29R! BroR 10l SA5I 318%9 565-UTS has

een reported to be oter-éexp resse n' I"ung cancer and

TRl = ML A I ST 0 Y

measi@@®odi ment of the invention, GQUT9 |levels are
determined. An alternatively spliced formof G.UT9

[0049{3STf cﬁﬁ%&ﬂoﬁnﬁgﬁ RIA Sx‘i’en‘nB'ﬁ“GlgpfrE ‘féx%lsfz%ggét ng% r yiygs has

term nus. Auguatin
been kpodedio. be@verrexreb@in llung sanver andindasteaicenf the
invention, G.UT 11 levels are determ ned. Two splice

[oosoyar madﬂesen{b%uﬁn&@ 8nidaneentiB AGLOT7 ®ydllard de@rhi®B@ form

503 ami no acids) and a short form (493 am no acids).

[00515O e’ﬂleoi‘% (ﬁr’ﬁalog}r%%{g g%nthe %\péntloﬂ; Gﬁé%9 zf’é’i%ls%?e dé@ﬁglned }\n

alternatively spliced form of GLUT9 was recently identified that differs from GLUT9 only at
the N-terminus. Auguatin et al., 2004, January 22, J. Biol. Chem.

[0052] Insome embodiment of the invention, GLUT11 levels are determined. Two splice
variants have been described for GLUT11, a long form (503 amino acids) and a short form
(493 amino acids). Doege et al., 2001, Biol. J. 359:443-49; Sasaki et al., 2001, Biochem.
Biophys. Res. Comm. 289:1218-24. The short form GLUT11 has been reported to mediate
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Bi ophys. Res. Comm 289:1218-24. The short form GLUT11
has been reported to nediate 14 WO 2004/ 081181

weEFQnA8A804/ 006897 |ow affinity glucose transpor/us2004e)63897
has been shown to be expressed predom nantly in heart

and skeletal muscle. The long formof G.UT 11 has been
low affapfyrelucgse Baspod quddies been shownie be exprasrgd pradaeresntlyig heart
d
ot S oy 0 MBS L OFFRDLE HOLESE d O05RGLI i tver

lung, frhk&heg latid B, ah @ AP Shidvar tol 15101’@!5)@ fhengehanspoaf. Thuk(Tih sdme
In ot her enmbodi ments, the glucose transport er is the
embodifmsnis af dhewtssentnyention, thegliease enwortepisibrions dersn of GEUT1L.

In otht HERREERGNRP Bhpfite fihedorif il SR AP o L GRT) ol @ plher
emboémmt@ ﬂh(g]imcmsmtrmspbha ighdensaivie warmpt ot elosé homokogas of
+ GLUT. Mdtifs found in sone Cass Il GUTS
GLUYHc| ude a gl ycosylation site on loop 9 (i.e., the I oop
between transnenbrane helix 9 and transnenbrane helix
10) and targeting notifs. [0054] In sonme enbodi nents
of the invention, levels of a Cass Ill glucose
3.1.3 tCBASPIIMGL.UTAse determ ned. [0055] In one enbodi ment
of the invention, GUT6 |levels are determ ned. G.UT6

[0053! S mrs%ﬁfareh%dﬁﬂer@@ IR AHQIEL @ﬁﬁéﬂo&‘teﬁf@&f&a‘ﬁs% e GIUP! 8idlifs found in
spl'een and peri phéral | eukocyt'es. [0056] In one

some éihzse&il I T nclude ai glyeonyliation sig argop 8¢ stha feop between

transsf el D fo i fardmeprSeRE 165wl VRS b oo
GLUT10 | evel s. are det erm ned. g n one enbodi nent
[0054ht Jnsemerrpehedinagnts @ﬂmyep%%ﬂ%veg% ao@@%%m glugpse @apsppster are

ddfgg _ been found to be expressed in breast tunors. See
Rogers et al., 2003, Cancer- Letters, 93:225-33;

| E d |
100ssfp e Sips st 40 iy CHYTE Rrelbotr mnccs LR i
reported YEBS preBomidivhilyl X R¥RES irPhAind %l%ﬂﬁﬂd%nph&aﬁleﬁi@@ﬁes

[ 0060] In sone enbodi nents, t he gl ucose transporter is
ooser . SRRy L HS08p 0, G 9RS ARl iy, LT 81
expm@mdﬁmbmmﬂ&amﬁrédkefers to a glucose transporter that

actively transports glucose or glucose anal ogs in an

[OOS?”%%E HARARGRN L MR oRATEUN) ideRepd@Atmahs0se
ransporters utilize the novenent of Na 15 WO

[0058300#1 %&?ﬂo@%ﬂ%%ﬁe%@%@gﬁ W is ﬁje%ﬁiehﬁié%ggb‘i%m has

Iucose or
been fonad aglse eﬁ}b&ssedhﬁﬂﬁéﬂiemm(gk uSmléogelrmw 0206S, s’,'awmi Lieders,

03:228%5. RoSern 2 all 2003, &b P prsail! Bdocomiol Meisk. 282(3):E733-8.

[0059] In one embodiment of the invention, HMIT1 levels are determined.

3.2 SGLTs

[0060] Insome embodiments, the glucose transporter is a Na'-dependent glucose co-
transporter. “Na+-dependent glucose transporter” or “Na‘/glucose co-transporter” refers to a
glucose transporter that actively transports glucose or glucose analogs in an energy-

dependent manner. Some Na'-dependent glucose transporters utilize the movement of Na*
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SA.T4, SAT5, and SGT6. See Table 1; also see Coady
et al., 2002, "ldentification of a novel
wOl2ooioyas8i nosi tol cotransporter.” JBi ol Chem PCT/US2004/006897
277:35219-24. I n some enbodi ments, the glucose
transporter i s a, high afflnlt capaC|
downaaé}ﬁsﬁa@mm@q | geagicat 1o dinegibe patake Pg glugosgor g fme%ﬁ Jnelaes. Na'-
ddSOfisn ﬁélé &cﬁf b {Ahhidd toNSEYT1 @NT2, SGLT3,
depmmaﬁzg’@l!lty ﬁlasbge e%nt tsdﬁ%gée transporter’, ? 0061] In
SGLTepREe1 a%padi StéhT& SeteHEabﬂh} adepeedoady gl alg 88@2, “Identification of a

novel&%%@% ot e{tﬂlg{n}%ro asse,g{%ggscéhr anzgjégng@eﬁ f lrslpﬁgs mbolalments
the glGQIIP tragPdriiis aMidd 4168y AbXQ ﬁXdl@tNQ [He‘gbﬁd%npgh\ﬁ@s%ﬁransporter. In

hel1x 6 and 7 that has been shown to be conServed
some embodjmsatsethalglicoswimarBEbrTe. is Sé@v wffingiiyt higheaparity Dfajsdependent
Renal Physiol. 2001, 280(1):F10- 8. [0062] In one
UCOSEEBEPHHAL of the invention, SGLT1 levels are
[0061#6%&6}&%%@@&15 RSN - dbp@laeﬁl EtradshbAbr shcwinphssas 14
reported Na+/ | ucose bi ndi ng ratio of 2: SG.T1 )
transnixsebrang kqlises. el sometsanbodpnens die glncese apsporieh fusther peipprises an

. r 1. 1. |
Nk Shligh S P05 A T 490 6368 g P @
among bewtral knd®ASGLIs. Sied Wrigﬁhym.on Phyls6d; R0 PAgsioll 2001 awa(l) F10-

et al., 2001, Jpn.. J. Cancer Res. 92:874-79. [0063]
In one enbodi nent of the invention, SGT2 |levels are

determ ned. SGLT2 is a |ow afflnlty hi gh capamséh
[00621 r aﬁms;mrenmodxmctnh ofthedpentien, S@BT]! tsvels esedetermin El hasa

ish ks 00 RIS RROIRR P A SB1 A e

reportedvil Bo eiﬁ&s@@mmev@@nhte@ﬂnﬂ@mﬁ&%eﬂtlmeb eRd5R@Aty Bhg thRers.
chenot her apeutic agent gl ucosyl | i sophosphor am de
Bissongftetaiod, 7(39616@75)%/%6 2%9@83 618¢13; Dejeray ef ¢f., B3935, J. Cell

Physz?g{9 ?é% tl?(g-(i)g&tlg@f{éw eégadeOOQ’l; O)Sm é&sé‘ﬁz ?é? é%g%’f s 79no t a
N R T AT T R

low aﬁ*?ﬁﬂyeﬁ%g cﬁﬂih%% %panﬁfc‘»?teﬂvhﬁ fa rEﬁ&r%'d%‘Téﬁm%%é §Fi‘1 f% cﬁtl 1.

gl ucose sensor hiding in a fam
[0064 ce o dl%reta? )? 1Iment 8{; thel\iax%%u%@cﬁ%rl“?fesze]ts lﬁ?é%i&%r@g%%i%ﬁh

(formefi@ n@hed SA%TIID ﬁﬁﬁ%ﬁ&@forﬁ‘eﬂ lto Wik Ransh&xv of tHeS:hemotherapeutlc
determned is not, or es not include, SG.TS3, Lvoegy
agent BrDghecosiesrnheerhoramide ﬁ'élsrqﬁ@ &A1 6715) 18‘@1#@"? esilst ket al.,

r e :
1908, D e, oo BRI Mg bespdfapgeef e RGLT3 o
not a Babipliicorntotamsidrer buniesteadn gluS@s‘EGndoeueths p@zsma membrane of
det.erm ned.. .16 WO 2004/ O US 004 / «
cholinegig SFUTPPS. ik ?lﬁtab@u%fﬁ%aflé ef éﬁuef é Gk et
glucoﬁé s%ﬂm&ﬁg iP5 Rekily S@PandpdROsP! ﬁ&tl Ai%aCSdz b@d:A 000:11753-8).
1 maybe neasured in the practice of
Accondmémtln some Embodingnts of thig etmemaon,\th%gluc@@ﬂmnmrter for which a

level {S?‘%:t]eé’%t Sefléggétagr Sres ADF, 1n<r:11(1)1|£{0|§%9]§T§)f any of the glucose

[0065] In one embodiment of the invention, SGLT4 levels are determined.

[0066] In one embodiment of the invention, SGLTS levels are determined.

[0067] In one embodiment of the invention, SGLT6 levels are determined.
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listed in Table 1, including honol ogs in other
mamal s, nmay be neasured or their |evels or

w@edwstiBes neasured. Further, the nethods of PE&EUS2004/006897
invention are applicable to glucose transporters that

ooy B 1 G o e S 08 B

describé@iiSPaI¢ Ehfay(befdastlicd fn the@iactisaspihe invenfbhlCBsiEexample,
transporter wth at |east 28% at |east 30% at |east

derivatiyeg, ispfonms ¥ariaptmnuianty, ead horgoings af anyerfdhe gygpserirangporters

L
activifANGERuTE0. TREATYVENahddY offthe ANtoNEEPkARTTe AGENTose

[0069] In one_ aspect, the nethods of the present
transpopgisrpataRaY; bR/Adpsrrered A thei fgire. mach anadranspor Gividpggeture or
sequeh e TR RRL e b Dy ot A B AR P cRELMIEHL dludfe ansporte
with apbeest2R%,tdt deasted G rat 1dayt 0%, tat deastf 6084 mt dmst §00,at heaghP0% amino

., level af .one or re transporters,..i usceptible to
acid spquEREERNITRIL 1) 26IGaE FERBRPRR LR D As 1 s
explained in nore detail below, in various aspects of
the invention, levels of a single transporter in the
cancer sanple are neasured, |levels of nultiple
4. DEAIERMINING: SGRCS BRTIBIISI T Y1 OTha CANCER TONPREAFMENT WITH AN
| hde Y, ured (i.e., a distinct value is
f“NT%Sﬁgﬁﬁﬂggﬁhkéﬁggﬁi | evel of each transporter) and/or
two or nore different transporters in_the cancer
[0069% andpl anc asrechibemedads of the penpitierntiap iohermeasuieg the level of

QAR Uy Rl O I PS5 BB s

value [®8ctOiminé e/hemetltht lcevet, by drueisLekphakiak a,higlsleveltefoge dr more
to enconpass, any neasurenpent reflectjive of the n%nber,
transpgfters, ifeysertiblane pertimentwith ap pati-ggeplaticagrpl ¢ sdngrplpged in
more 4&4{1 BERw. %‘P&%ﬁ%&]}e&s oFRY: BfebaNl LiabE X@ifn le J;rans orter in the
sem -quantitative or relative (e.g., nere § ete$n1ned
cancet samjile afegnestieed, keheln bf multigleddferdna rinspodeisen thel cantarshyple are

. nmeasyred | evel). This nunber n be. inferre rom.a
indepGratly QPR GF-ch FB LTRSS ACTH BB LS LR eEst i ansporte
and/of R0 BURBRIJiF8RnOBInspHRE [Bfle LR ihGIaaRUALasBfcdGh HeB®Bined
transporter protein, the abundance of nmessenger RNA
measwementmeghycesaying witls poraberthat ¢edoghizgs inare then eamipimsporter or by
nunbﬁg oﬁ.zssa s)that can be enployed in the nethods
assayile WHE™ P °0rar e descri bed bel ow and others wil |

be apparent to the practitioner guided by this
[00704i sEhoWTde lever” wrsrddurays 19 sHensed FUSrOnPRE Ry gpeasurement

reﬂecEiQQ $ihe nRnDersr ?&E)gg .lslgﬁn‘gg:})ﬁerstiﬂ ﬂlé@ﬁ@éf,rs%wgfétan@f indaHeas e

ransporters in e is normalized as an anount
embodintents, magrbe quentitativd, sempiequagtitative psslriveeg., meBely idsteumined to

. or the |ike. JS known.in the ar the . transporter
be “efeatsb i on Tesn iy alt Smilods oSt oy SRRy o be
inferrb® 8 RichAribRR fARKIER & sRlenRnBCP O kaRip®, Bl huinfber B8 be

sanple, and thé level of transporters expressed as a

inferrecafrom the ambuntafglieosotranspertenmuptes; therabradance of messsnger RNA,
or frofll gclhc%s@ 'tra'rofsnpo%t%}/ & ftV1 n %He sample. A number of assays that can be employed

in the methods of the invention are described below and others will be apparent to the

practitioner guided by this disclosure.
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such a nethod is that by selecting a protein that is

expressed at a relatively constant |evel under
waledokesant conditions, it is possible to m ni NP@BUSIIY4/006897

effects of general inhibition of protein synthesis,

apoptosis, or loss of materials during the assay
[007 lbr &éég@e esxhoﬂwn& t %I@%H@Hm)?%g Heoseitiapsnadiers 1itheggple is

3
norme’lthggf}I %saﬁﬂ {&Ho gI ot g# p eﬁ%? g@%g&ﬂg %%r fnh? tibsue, or the like.
Asis kiﬁivmlmage a:a,sthe txﬁ‘mpoﬂexalbf/d imna rcamxier zanple also@an be nosedized by

when ransporter RNA |evels sur e.qg.,.b
rofereigip e HYPRRMTSH droe e RRACISD SN el sl RRerter
expreé%Ed Q@'ﬁtﬁmﬁ%ﬁﬂﬂlﬁﬁ O fibtiedpUfi8Y prbiept &) s@}ond plofRif AR Q@@intage of

gl ucose-6 sphatase activity in the tunor is also
such ampethod mjthalrhy geleetigd a podeinttha nsepreseed dtearelatively constant level

esse s a.ratio. f tran orter n, R r
under SERGEREGRfgnS i{ R podige 2 ertepls O Guferay R fion of
proteiff®¥htRésiRebll ¥pdptosid) ofld@s of ﬁ‘lbteﬁalssduhﬁg kedska4BprBéess. Suitable

i ncr eased susceptlb lity to treatment with an anti -

secombm@fezm "iincludss tithodt limiatéons Aauctwrkprgtalisso sichas ar by ubitli, and
glycelg!;'d%ﬁ hgg %«dite dﬁﬁ}/drg g% élg% Iadgse C g rnggp%l%ﬁh% Fﬂ'gbé bed when
transploﬁéf RN&Q@V&I@ Xte&héa)émféd €e.pQbpcomputigy frapoiftertRICA levels with

osphorylated forns in the cell Expr essi on
nbosoa%at R&)\T As/0r18RNAS erf@filn@awélag@r%mfs%héf Q8@aspee %ﬂ‘ﬁ%ﬁ’ 6-
phosph 55 FyBy in B dTRo S Bheapyf I AR b RiRer

expredsad soaeatiosrficdspurter fprotehre RINA opadivityhe g}hmseéephosphatase

(OoP L 0 S e B SR PSRRI P L9881

treatm@HBGRRGEH BhE- AdMP1EAOEEMt OG1UchR: ARRRIgIhsE Balogs are
treatnent with an anti-neoplastic atlgent conpri si ng

phosp@bny&@gcbupnn eantryl mtgces@llamul@gg 11{ @mm]]u dtionandtihdle case of certain
odi ment thetr nsporter. le n_the neer
analo ngsesELloxisitys e R RBRGBliob Bl fie shPribpFy EGR i TR &1
ExpreSdfit 8iid SARY @sdafs fdf%mdb@éls@ﬂbi;ﬁfatals@xx%lkanna(sdéaé gh ISeBmoll ef al.,
non-tunor tissue fromthe sane patient. "mat chi ng

2001, Kewceribsiers, 1§ €:§8+90; Epleatasertad., é9%8arﬁ§0ﬂéef”e@eSni’sﬁw467cZﬁl:eTrlé9§w
embo&m’?e%i’%e he%i% ?f ﬁgl L}COQ@ %gé@t&%% Bvérlfﬂ?%lu%se 6-phos hatase level
ri ved rom € sane San
is det@ﬁmﬁé&’e ’Klfegﬁghefr Itlmmalm,l thbniohesustepiiblesthaphrecet of the paumi to the
Most gr eferably, the matchjng non-tunor sanple is
treatmggt it &nfaFlBT‘i‘Ff’leéSt%m(ﬁOQ&?ﬁls’cq YROSE 8’5/%% lucessARgIREC h
the tunor sanple is derived. Also, it is preferable
[00721 0 Inaivether enab@dlmgt thsriranspaster dévsk inethe ammeesaample isrxpressed as a
exa

ratio QRets R i B cBRRR Fpiedh eGP g Bl

tissueHonh GRasnRipatibg. N esaling A¥ERiheNtisstdErefiaold dah@lesf non-
can al so obtain non- malignant pancreatic tissue from

cancegpus sissus pisiorahipyvaratichignordumgnes nonpahgnagt sppe isidpriyest from
/

the saﬁn% % %]tﬁ&mp %ﬁﬁ%%%@éﬁ%r fszuj %ﬁﬁgé\ﬁs\ﬁe{de é}f%? bﬁﬁf&ﬁﬁy, the

matc}ﬁlﬁ@ndruﬁm’iorsmpleas derkeddttan tHesahe\wegan tisshdryaofiroralwhich the

sanple, then the tupor eterm ned {0 be suscetlble
tumor; sgmiplG is dEFEstt AMSP+t 18 pgffs@egeetottflweﬁ@s NQATHELitsHp sample at

the saﬁgv Ih&?{ gne R bf@kﬁa%r%&mgkn%ﬁen obthBidd BRERNS R

_ ncer sanple is expressed as a
pancreatic tumor for purposes of the present invention, the practitioner can also obtain non-

at?lfé?g non-tumor

malignant pancreatic tissue from a location removed from the tumor. Then, glucose
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ratio of transporter level in cancerous (transforned)

cells in a cancer sanple to the transporter level in
wWoorv408r8er ous cells fromthe sanme sanpl e. Thi BCT/EB2004/006897

can be conveniently det ermi ned, because when a cancer

vans R Sl B T Pt oLt BBl o s

exceddt tHeSlevd i€ theGRIBmABsalrHRs) el tBE tuor GPEQENFh P beusééplibl to
hi st ol ogi cal nethods, or by detection of the absence

treatrpgnt ayiibamglueoss ragsHorier asi-exngeragentar ker . [ 0074]
Al t hough transporter |levels are nost often determ ned
[0073] n b stehgternboditient dngitaspdrten toval sith emicet ﬁmble is expressed as a

I I I
o B ot L8 ST SRS LA ) by SO ot spore

level ﬁ?ﬁ&féaﬁ@&oﬁ@%lﬁrﬂm IIILEB:IanIeI sampfe. s {%IBB% f6dc {J]ﬂv%meﬁtly
singl e subject to taln a nean va
determirsid glostcausé . whenREFERETYAED1EAL DESired @rﬂﬁr} a Ty e¢te§v.gl, bgbiopsy), the

ess of gl.ucose trans t he. cance )
samp SRR fortits o cirigSur Srllsbich Rer 6 1eER e hservation
or using Ihfbftdlt\zfﬁcﬁliﬁé%ﬁ@dé B by ddtediRnloTeRt JB@Eﬁce\’MfIaIbaﬁ&r—speclﬁc molecular
anti -neopl astic agent. For a given transporter,

markgli | | be appreciated that the reference val ue for
determning susceptibility to treatnent may differ
[0074] or Atthbighrtemisp@estderels aréumoat ofednyd ctdrmifdd ia dSsirgddicdier sample
enpl.o eggio determ ne the reference value for a
from Bg&le%& OHIIO%E%PW&I‘? NOPCRIRET SPRPISHEN SAE GMPerimests, several
f
bl o O Bl By BC e SR sl subject to
obtaig anwen velagpirgbe fulpenta nunber of different patients,
herein referred to as the "survey popul ation."
Cenerally, the patients in the survey popul ati on and
t he subj ect from whom t he cancer sanple is obtained

4.1. E¢$F§E S3pg type of cancer. For exanple, in one
ment , pancreatlc cancer sanples from 10, 50,

0075120 % o 5o S R B S B R S
a refe&‘éﬂcb VIilﬁe toMdtéintiné Ratslel shbce?ﬁblh%nt@ tRatrh &R vltESAY fiLRDplastic

of, the practitioner. Usuall cancer "type" is
agentp Fepg 2En traBsSHOItSs gtgwdk bq)appgqcmtqcbthgt the p@h@n@@v;ﬂ@e for detenmmng
05y S BAIE o RIGRE: o B RARIBLED 2o b

empl@fet sedetemaihe fieq@ftd&ice & alie fies partialar ttdiﬁpoﬂtdr.ke Anot her
paraneter for classifying cancer by type is the
00761 € NBIteeaiR ikt 8¢ thethetbd, Atferchee VR ue YO ORtd&Ype is determi
I fgCT/USZOO4/Ob6897 é%n%er ageﬁ% o? cuass d%é' }pem ctermined
by asseasing tramsperterdgesi(ss ir ¢ancensdinpips diron a nembpeost dlffe@g’epﬁtsnts herein
atients

e TR TN TS AN T T

the subftet BERSVhdne HRAIASEer (@ Plqu Kbfafid anfh)wé thelsh@BEPRIVS cweb For
antj-cancer agent(s), length of increased survival of

examplecigrong cpieflisrmn, paaﬁr@atnm@anpm@@mphs fepaalil 0, iih 10@ 266i mj,) or 1000
at i »
or mote IJﬁeCII afr$ é%a?@éﬁq'é eéin'gt%ghlée ?ac & o%s? cat18{1 8 %}cerogx atype will be

withiie thersRitk & sl dtdhe Sivabtiaisof €, pra@ioner) CU siiallle it dayiceraigbe” is

ot her criteri.a.
based on the tissue of origin (e.g., pancreatic cancer, breast cancer, for example) but can also

be based on stage, metastasis, degree of hypoxia, presence of prognostic markers, and the

like. Another parameter for classifying cancer by type is the demonstrated effect of an anti-
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[0077] Transporter levels in the survey popul ation
(i.e., herein referred to as the "survey values")
wowdok/o8asm a di stribution, which nmay be uni nodBCT/US2004/006897
bi rodal or nultinodal. In one enbodinent of the
invention, this distribution is used to determ ne the
canceapgand pr classenf raefi-enscet egenta(inending bij-nesplastie\sigonts by a specific anti-

di scussed, cancer, hat expre | evel of tra sparter.
neopligiigAEFRY HLpRcp e HUPE CEMeE VAP nelbEFHg™ FaR PRI PHad s includes

respoﬁ’éés(ﬁleﬁt:k me?eotfptottfe%ﬁﬁélﬁ Wlthv‘énttltb aRcdre %Qﬁtﬁ&? t lslg%tﬁ ©¢ MOrea-E&P survival

reference value can be a S|ng e Cu such as
of treaiecﬂrpetleants ond thedifreoln sdvkitioh wtheitdgunatohedofor cmner/wemab gavey

populpf SRt iSteat bRt HAE GhatBie e St & sox

age and &BARMAtanWiokler 8Ate@Al | - Nneopl astic agent. In a rel ated
enbodi ment, the reference value is a percentile of

di
h «
D T o
valueﬁh dvﬁl Herm & klfstnb%ltlbﬁJMt:h viely\he unireodadftemedaler nwdtimedals Imone
for ex ere. the dlstrlbutlonhof suryey

embogignat of {he Ha‘fe\vrl%&has m%n@a% 15 pesil to dREHHAPR f ep%npr?me dreference

value S\Hﬁﬂ a%%révf&@[}?ﬂgélsseﬁn HarRBEIhAURF RN 1dvel &Qfa‘h%(ﬁ{e@ Higher than
[evel susteptibility to treatment

the refareltcetvlahlelbemsderqlfadraaEmscelmtlhle foetreatimenttwith eagtplastlc agent The

referchft FAIPhEHy o HRe e s AR T g5 T O Qe PASELS goution of

surve§livalubd ﬁl«iiflln@lﬁ] Rﬁfenﬁ é‘;b[rﬂ;ﬁ&s Wth %ﬁsﬁo&e@%ﬂ@é@%o{/w}fe%@aﬂ dMhedian are
range and range I n such cases, cancer

1dent1ﬁadrp$ @@cem@ﬂe ﬂqém@tnaeng Mitnentirngeplostia egent. elned relgtedwmbodiment,
the regerrerg: ﬁ%@ul%n E%eﬁtﬁg OP ﬂq%*h%(m&ﬁ[b% of sfﬁ[v%}/ krgl[% {&h?% g 69
g fromcancers susceptib G LT BAL RNt Wt h

perceatileaht 751 porpbimile,ithe 96l parcentile alﬁcbﬂﬁe likas A&eﬁﬁﬁvely, the reference
di stribution of survey values is multinodal (wt
value[ipgrangrder exerplenyhers hadivHbntiongh nrves N@]@?S lsmwgleéﬁlto equal (or

e PSR LTS o SRR A o

suscepiitiilityrtotifeetniting (eg., wfthtlhfelomeglmladnaahgﬁﬂelaiechwﬁhdmt suscepdlibility
as . ting from canc usce o_treat nent

and i e eL ! Ferpdtad it 15@5 hest sp i Iyspmegpses the

distribtRn FLEHEP ¢ Bu¥ds %?mé@s)f (REhE85% rlgcNRAE & l%ngéuﬁhsu%ﬁ cases,
when a cancer type (for purposes of di scussi on,

cancer efmapleethat ham@réuwsa@amndetr lsvelfwithin esgreatet yhanmlee ligher lange

0 _not ex s, the, specified gluco
are a5 5 PR gL Bonf Sptite sFABTAC 1 A BRI B ol e
agent© ¥PERHS cdsBEtht ARSI &T sBfvey FallsPR ndfithodAIN WG To% range and
case, any detectable expression of the transporter(s
more thanye higheermngeloIn sishcases. eanecrsamples that ave & algpsedransporter

vl b3ftet B TR b B8 R8s RO 3 O o e e o

identifipp aeorigihaiihg faeh cas@rd QRgeptidld th ¢reathmcns with anh@tisneopytic agent.
values (and thus the reference value) are the sane as
[0078? r ﬁll spa;h{eaerasésomte heretenict $alis ﬁﬁytbg zeﬁsmrefear Ak @GR hS eﬁen a cancer
evels in he cancer sanple (or, alter nativel th
type (&nwenosvaoﬂbscuamml,aahaed te berpingis Icelmr@fc“&lﬁsm 1ncludes some

fumotg é@ag S"Hr? gﬁéep%’)re?lgntﬁﬁ S ﬁ%pﬁ%‘%r%g& FPT'P"&'F“ Pifother tumors

that délek re@ln.erme BEnorteNe thakpdreerf Infdieh & RS ANy ddi€ctsiS a3pression of
nmet hods used, .and the preference of the
the transporter(s) is sufficient to indicate the patient is a candidate for treatment with an anti-

neoplastic agent.
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practitioner. [0080] In another enbodi ment, the survey
popul ation is conposed of subjects not having a
w@2mel8118e. 9., heal thy individuals), and a refRPCBEOIS®04/006897
value for a cancer type is determ ned by assessing
transporter level(s) in normal (non-malignant) sanples
[0079] r olhvallrbetaphieotdd thstua) h’»ﬁg asthejuailt of thetsutlieggahee (hndshus the
awga@cancer (e.g subj ects) who constitute

, | th
referegce ea?ﬁ 05 ﬁlml %ﬁblpﬁﬁPseéa‘ﬂﬁF@@Sw@smf‘é hegls in
the cdn@ed &1 ‘?@@)‘E iteliiRi®elyNthe @?rﬁvo%nk}gl}de t(%glﬁér sﬁﬂl 1d 1@9@1} LREoe

sameogan ‘as the organ whi ¢ tunor sanple is
otherdiseicomgared) dﬂlqapzaffleﬂattrhythod pHdestihieing araesportes lesels &yt critical, but

... Jhe reference e al ue eater th t he nedi a
will Q5P i1 6 58 P Saeir dhe St melnO ieg, HrbG Brfpeeeipt the

practfﬁ@héie that is greater than that of 75% of the nornal
sarrp es, often greater than that of 90% of the nornmal

S e R R
canceingg/ Q ehekdthgrindinddale)s iand a Fefelehdevalns e dsanr Gype is determmed by

col | ecting cancer sanples (or_ norpal samples) and
assesging gﬁmﬁpﬁﬂﬁrglew é?hérpm@# (nogvBplignanprspraples fam pmatshing tissue of

subjeQ8hbi (ﬁh'%rgf pd 2 : b &VELS h%&lfhpi%ﬁﬁét%? Q}%o Spust itute a ¢ ‘survey

suscept 2 tunor oto ion
populap. pilfheatoemabsagqses patmahtd ceathe gmoee@pemﬂmﬁtheyymedhnved

from R Gplod Grema S e oy ™ ki S B SETPle 1 g 4ndipgeferably
from Hﬁ@ﬁfn@ tti@.% layé?'atl‘hﬁ, reRRA vt s 'aS&Ia!lL{%aérezH&t tﬂQ{g the TR BEor average

errpo he ractitioner |nma|ng such
of thegopp aimsl, amhpre Ly is. agvaluerthptris Lgpﬁaé@ thﬂn tBatoft74a%% eftthe gormal

2, B AP Sl B0 B 0Bk e rnss

or evdrletslner halPpe%s, 5S5th Ed, 1999); Biostatistics: a
Foundation for Analysis in the Health Science by Wayne

[0081);/ i aﬁx'n% B‘ gﬁt}gfe ek %Xlué‘n‘é‘gf% defhhided: usg%%%ﬁﬁa%eprﬁéa\tﬁads, e.g.,

ogy and Brostatistics
colledtilnglcemce( Virhplesuor aodndlishiples) andatetainifng tiasdporgr Evels.

ern : 82] As is discusseq.i.n greater
Deterfgafioh Sariioiar App bt Ears [ pstes ha i per il Grotnignot g
treatn@ent, SERSH G &f BPedRIatEanghl ﬁﬁfeﬁ?&dté’g%‘rﬂés chBNRk$heRf and the like are
several different transporters can det erm ned

well v(fléhlg the skilhof mgﬁlg@l@pgﬁsaomls)gulderd lny)thm dlwlosmamt It W111 be understood

that sghnggrg @Patns 4 rzr}S ogl]st he le%v eh 8 btyzﬁ!%q %ﬁaﬁ 1??{ber rgg g{l(él
deterrﬁﬁﬁﬁb‘ﬁsd Se@! e.bheriakiples bYBQfstahBt@:s@' Maicell@ Pagdiio ef al. (Brook Cole;
2004/ 081181 PCT/ U82004/ 006897 transport a co

2000 Egedpmegials efRiormRgirs by e &oa@qru@u&@@m’?r@ﬁ "BR B, 1999);
Bloste&ﬁﬁpé) Whuh8dionSHP %Llnglﬁ/?i@ in %he RH rStc%gc%)g §Im§ W' BDaniels (John

transporter that

Wﬂe}a&tSonsl,e'h@ [Edsth%?:)agmhﬁ)lmoél Epldéiﬁﬁﬁ@ zfrﬂQﬁBétaﬁd;ﬁ:h Fyl Kn@fqi) and
mn|n uc orter |levels_in a biologica
Mﬂle%@&ﬁ lﬂn&rl@%%'ﬂsm W@Hﬂ%lﬁg CorMaligrn P PASKRPS ar o

further described herein solely for illustration and
[0082¢ o ke isi @Wedon graater detad iclovo rensposier teabls enaydtetvisttsmined for a

s1nglet¥%ts : ne‘sr A%ernaﬁ%%' fevelS3F R rafl 81fferen alrls%)r(])sr’t%%réarelrbe determined

(e.g., simultaneously and/or in total without distinction as to the level of each). In a different

embodiment, all of the transporters in the sample are assayed for the ability of the cell to
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assays for transporter RNAs and assays for transporter
activity. [0084] Assay nethods are described bel ow and
w0 poottlog11Exanpl es. The assays enpl oy, unl ess oOPCEDS208€006897
i ndi cated, conventional techniques of nol ecul ar
bi ol ogy (|nclud|ng reconbi nant techni ques),
transpnrt:a oiipdungy(suchedsla specifiod ynti-heapidstiniagent yr amompeiued thei ghould be

and i rmunol g I h are within

transgR 0% sogn s EALeh e T Sl S s et m ot agen)

techni ques are explained fully in the literature, such

as, MOLECULAR CLONING A LABORATORY MANUAL, second

edition (Sanbrook et al., 1989) and MOLECULAR CLONI NG
4.2. ASSABORATORY MANUAL, third edition (Sanbrook and

Russel, 2001) (the two previous citations being

oi

[oossFl Mét%d% %% eétaﬁﬁni %éFg%l% F}aﬁ%g\;&ngﬁg 91;% Eﬁﬂ%ﬁ?@hﬁwe are known
in theeatts ; and 11%'@588!}’5\ @rel@rth @smdbedderms selply foeiliusirativs and convenience

t hr h POL YIVERASE ., CHAI N

ot thq g fedef Sifbre itoods ey KSTRARBIY “aile [0 Cbartr proteins
AN tHkp Iefer RVASABARA: Yﬂ%ﬂbﬁﬁt @elidtySpri ng Har bor

assayPubl i cati orr1$ New Yoﬁ% 0and relrowlaayg Lane, 1999,

[0084)s| Nesaxnprativedsiassdesaribedswian @Ry MbRIGARMEsd Thessasigemploy,
unlesgljﬁ{(l)llgﬁ{lrsé'ﬂﬂﬂ:r ?etdoé%wp ﬁt?(?]hsal tegﬁxlugué%%’f ﬁggfm%% gg?]{nquldmg

erfe oW an

recorﬂlﬁi&ﬂﬁhhﬂué‘ﬁ,hhwﬁdﬂﬁhﬂ@dﬂ CéIbiIEg 3 biocAMRIBODhindeit hbl@Ehbmmtry,
Bl e Acadeni c Press, Inc. . New York
and imiygQ gy,@%afjcvmba@wﬁpme Sk RL RIS Rk kel prtisan. Such

, El C
S 6 s s Vs, iy o
LABORAYGSY MAafihL Bewand gditien (Sdmbroelder.al., 1 CAIRRENTGROTDEOCEONING:

ALAPRRAIORR G5t it Fetan SemaocpmLRR) opFY (hedtp simipus

citati @EIRITBIA9defeBEd B Bir¥iams F’Qﬁﬂlﬁﬂ%k"’)s CURRENT BYORIcoL S
di sclosure, within the skill of the {)ractltloner and

MOLEGAHAB SIS Y0F 4. Auﬁlﬂml eigtl., ﬁé&;,t B84, inc uldmgmllpplgmen‘e ang pevisions

oo 4 D8 GG AN KRB GATEL 9P B85 388 o

and Liah&i1988 yAerBubies, taBoReTovOVARKANITEd sghﬁg BRrbor Publications,
ci mens or 22 WD 2004/ 081181 PCT/ US2004/ 606897

spe
New Stk ged Sagew anigng,1908) USWsAaNTé%OmES e LARGRATRY MANUAL Cold
. t .
soin $APKR LR EP A0SR ERRISN GRS roredipprrgpes
“Harlawchnd dshe’Df MEH!HgBmII\SCEEL RIDIOBY VIoDGMEAL: SAMROBSES[INTE6L

Level s. of gl ucose_tra e | cancer sanple or
BIOLGHY, A S KA Pieg BB Nt B k@%?a%r RPRICANR CLINICAL
IMMURBEAG T 7O @ik, TG &atersS 8P| B911§;0MhMeS BRIE 6l RVBLEIC AcD

detecting the presence or amount of glucdse’
HYBRIPIANEONr A ERAGFIONBIARPROAIIAIR I Prass §09859r ansicB¢avcage, ef ahgkds.,

curai Bk RS kL g AT LA AR R et ¥ sopsrlpo New

YorkIO the material (either cellular or cell derived) in

ich glucose transporters are neasured.
[0085] The selection of a particular assay method for a given patient is, in view of this

disclosure, within the skill of the practitioner, and can depend on a number of factors,
including the type and stage of the cancer, whether a resection has been performed, the

availability of cancer samples, and their type, which can be, for example, tissue specimens or
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General ly, the cancer sanple is froma human.
Transporter |levels can be neasured in tissue

wG@p®eiosmEss, tissue extracts, cells, cell |ysatBGT/USH®D4/006897
extracts, body fluids, supernatants from
preneopl astic cell |ysates, or supernatant from

extracieapdedls br cell lysattesr axsdactg onmeigeaddarknfrom thersdnie as sveil.as the
0087 he cancer s obtai ned from and the
convms%g&aﬂﬂw@owég e%‘f g‘ﬂilg’ d cosiRtiTeReents;  any

cancer, including but not limted to | eukem a, breast
cancer, skin cancer, bone cancer, prostate cancer,

4.2.1 IBMEO6d6Ady SAMPIGE8 ancer, brain cancer; cancer of the
| arynx, gall bl adder, rectum parathyroid, thyroid,

[00863dr E&als offtedosd trhﬂls@&tt@r,s il g ashcRN shnsle or irC¥nodhncerous tissue can be
stomach, bronchi, and ki dneys; basal cell carcinomm,

detenga@éhwbta@@ng a dilegienl semple B subjeeteang detegtiag e presence or

amouﬂ@@f c%b@orsé( Egﬂs%gﬁ F@ t?e@% %&lgkﬁAglg%L&gSﬁ%%c@gﬁ? agﬁ?%lf‘e? markers for

transpvﬂeir ex‘piessgma rRor cearvenieno® the tefml“tanwet sanipleitis ussio, refer to the
ceI carcj orra prlgﬁﬁy brain tunor, acute agd

matel@i (SHhetcq e ety iy [eBHcpsq EanspeRls are measure
Geneﬁ‘ﬂ:yrt}'le c&lder EHHAME is @&ﬁ'&%anhTﬁﬁE@rﬁ iRrelsTBA BE hf¥h¥ured in tissue

ci noma, pheochronocytoma, nucosal ~neuronas,
specinps Sisgug alxtrgr’am gells el bysates, ceH epragss, dotly Elusiss matnataatS\/fEOm

n0|dhb| tumor, WiIlnms tunor
prenciRi el Hoslr pePRABR: T BioRp s WP I mepds kagw n the
art. dysplasia and in situ carcinoma, neurobl astonma,
retinobl astoma, soft tissue sarconm, nalignant
[0087"}ﬁl E% QJnger ) %’Pé &il e%ﬁ'tﬂnédeﬁérﬁnandrﬁﬁg %‘tlﬁ)dg H?ﬁl%'pggsgnt invention
onyosar c aposi ' s sarconmm, Osteogenic an
applieak tbeanysanmmduﬂajgl o aott lirthiggetod allearih,dyreasecamcers eltih cancer, bone

t unor cyt herm a nocar Cl nomma,
cancep R Hs SERs TS T GG e PSR s SnfangHRed the arym
sallbITBA-AN BBl ARANAS Y ANdaRRLCSER] Gisbalehd ARk colon

[0088] Mefhods “of obtalfing tissue sanples are well
stomacholwanén, anidekidueys;drasdalwiell Icammcma sqQEoras aejl ca;rcmhmatof beth

cat on of tu r.ef erences of t
ulcerdii and BRI S, Tl RIS R Bl opt! Eying s sagpome.
veticd QPR Uhgbeal thyel6me] S8t dell $BHE: s&hﬁ—%@ﬁ 1@@&@1&% i@ntkel3
WO 2004/ 081181 PCT/ US2004/ 006897 | lul ar sanpl es can
carcingingp phEaghletai nraeon achisand ichipag lvmpbgﬂg@ra}ad graleytiaireors,

iy B S I Sl B SRR bl s
neuromas,fmfeeum o Hoadstoitab dpamiaagc camball iveainet, nddrfdnbidigabitus

needl e aspiratjon biopsy). [0089] |In another
tumor S HEReT; S%rﬁlélomaowgaae équn%ra }eregoraﬂtér e qpryipalidysplasia and
in sitih aﬁ&nfﬁﬂx rgel‘ﬂggbgé %r%gés}tﬁﬁ)g%%%az s%ﬂ\e’ﬁééﬁ,@ s&z@&n? :maélg ant ct:arcmmd
toplcaﬂlskllllld§3310n focakis ﬁu@mwrmhéomquarwma Klapmns saruomal,eqsteogemc and

I h, t 0sol s, ites, ef f ns, ..amiotic
other sfEp: TR BE REEHES Fo b B b A O BT o
adeno%mo% ehéBihdista GRIkiBEA I8Ekehllad, 18 hontds O §Rena@f melanomas,

fixed (€. 9., paraffin- enbedded) form dependgnng on

and epidermmid gareinofnashe sanpl e, the assay used, and the

[0088] Methods of obtaining tissue samples are well known in the art and will vary
according to the type and location of a tumor and preferences of the physician. In one

embodiment, the sample is obtained from surgically excised tissue. Tissue samples and
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conveni ence of the practitioner. Al though fresh,
frozen and fixed nmaterials are suitable for various
wWORA4AsId8Pr ot ei N assays, generally, fresh ti sSPEBRUSZ0D4/006897
be preferred for ex vivo neasurenents of activity.
[0091] Fixed tissue sanples can al so be enpl oyed.
cellular ml;éesﬂahaﬂsm dbyaibhedowilout $nvabive surgeryy éat, exasipkl Hyypunygtuating

f ' I d | ut d h
the cféegéﬁ%}l & @v”%aaaﬁwﬁ@ OF PR BFSTR P rﬁ%e%ﬁﬂyre}dgqr&éh%a}tes with a
fine ne8di® |aﬁ§w£i‘t‘h8ra9&fl dg%lﬁﬁé}ﬂit@ﬁzﬁ ﬁﬁé‘l’i’ee@f@%ﬁﬁ@@oﬂ Ropghaffin

or other solid supports, as is known in the ar See

refaren Rl en e .
o0 L1 R B EA Ebion 0h0s B+ Wan B Rt g
canced ﬁé‘lls}‘m&dﬂﬁd e 8 dRampIaIbIBE, bSeet dxndatelie. gh hifp@dspirate fluid),
nmet hods. Solid supports for enbedding fixed tissue can
fecal pespersiRipetPURIBRLTNBEQENTINe, banphe AYtesaly aseiks) Rlewiabelfusins:
mnm§¢?¥HHHthﬁ$kﬂ$“BgﬁﬁerVed ti ssue. [0092] In sone cases,

assay tor transporter levels includes a step of

| t Cul t d
1009G] oy islai! Speubien-ohied i b S-BaTE Eomt drocs ot 9559 (ol
parafﬁﬁen%mg T&%H@Heﬂdﬁig% il ﬁmﬁ?esof(tﬁél edinRIe, thOhisAPARRS End the
and yaluronldase) and or physical disruption (e

convermqmgpédlepm@cgﬁ@gen mddugxgh éregls fgug@ ench8uetl wptetials are s%]ntable for
te th
variofs RA R FelsiCerSPi Bnerd iy RS Tt R

measi@meitdldfdetdvity. i medi at e anal ysis, or further

processing. 4.2.2 PROTEI N-BASED DETECTI ON [ 0093] In
00919 "EF -
(005220838 G5 S PSR bl ok, ERHEL Bl 09055y ot
ﬁxedp:sualéy by favbstinclonaldilenie] or, gluﬂaraﬂ;dahsdcicfmeemmph@ oahy alcohol

immeg o R oA e a5 Rty B kg ed g searatfip qr ofher
solid $dbpdfs 2RQ¢ kAR BrilthEGrk/ Wﬁ@@f&@ﬁ&%endt mﬁ Q9% aYnn. Pl

anti body sandw ch assay, | nmunochem cal _
21:29%- %m‘:@mb%ﬂd@dn ol tissue, as viedl pofiket oshanhedded tissubods be used in
L ut i.n itatio

the pra t Hg:gr g § glrda s&lﬁggﬂ%ﬁ) Fr%g § té.}%ge Faélalaq ]1)6910[\’8(9 %411&1 organic

solveftd @ ki :ﬂ}bsék{iiehﬁ%ﬁy(ﬁﬁtl&pﬁﬁpr&@védﬂssu@ l ucose
transporter proteins (including nnnoclonal and

1000510 U3 CasA0RHREHor uERYo ATl ARicheles | SRYTEDYPor A

cultums |Glxj;u1ra1ubﬂlnés athntblmownSeehe dror Fencaaquipts, célbsr franwadixgpsy can be
Kohl d | st 1975,

disag5ageiad BIDE Siemrc AR dp esobise B0 byalRonidBe it cretwsend

dlsruISﬁHn' (E'gedrebéa%&’fﬁ%ﬁ thRfugh 8i28.galke RAId)QH dlsgélﬁdt@qfe cells,
urifred Tro i ssue or reconbi nant

colle@%bbje gatior], MMgmndedAmd@slmﬁ hufter pr cuyltvgy meﬂmm for culture,

e t|de sequence can be used to

1mme%(1_3 %?YS? Ppﬁg?hp TRt ®bodi es of interest. See, Huse
et aI , 1989, Science 246:1275-81; and Ward et al.
1989, Nature 341:544-46. For sonme assays it nmaybe
preferable to use an anti body that binds an

4.2.2 PROBEEYBASEDDETBETIOMN transporter(s), and such
specificity can be obtai ned by using an

[0093] In one aspect of the invention, the level of glucose transporter is determined by

measuring transporter protein. Most conveniently, this is done using an immunoassay (such

as, without limitation, Western analysis, flow cytometry, EIA, ELISA, RIA, competition
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extracel lular epitope in generation or selection of
the anti body. Likew se, antibodies can be selected
w0 bat/08la8pgni ze an epitope found in nore than BPEEUS2004/006897
transporter (e.g., a conserved sequence) to allow
si mul t aneous assays for multiple transporters. Table 1

immugpassrY ciabakibedy sdwiinasesys ImBrnephsIEG, 1pmmcmtochemlca1 and
1mm%§?f§ﬁﬂﬁ&ﬁlcg{)rg§t§é§sgBg%uﬁﬁeﬂﬁipagga e{mu 1@({0 Zeﬂﬂa%;a%ﬁ

ress

on DRl B S0 A oLy ol A0 BEEL8S (S i o
gluco%tr%bbﬂéﬁprbﬂehﬁ r(ﬂkHﬁ%élﬁSﬁoclﬁiﬂ(Qﬁf }%a?éloﬁdl antlg&ﬁés FQK ﬁﬁd F(ab"),

Oncol ogy, 5 [anti - sper et al
fragmpntsBimsl rec@@nantﬁq&o@@@d&gﬂwp&a@ pattipqmepabcb uslng routme methods

See, f?g%%%ip{}%'n%?ﬁ " '%Sfr%ﬁﬁ?fﬁ AR 7 R asenos

. ¥§|0I Endocri nol . Met ab.
l0095182AE7@%d1qss®n[be@§%¢ra@ﬂ y uEnEABIed Glapenosigrprotein, or portlon

there%{([wgre%}‘gﬁlr%aer%afﬁ%ﬂl gigﬂﬁs E%&) lnd‘nﬁé%gﬁl‘f%%d 5%31 are

Altermativelyy a ayrethdtalpeptiie onpalppaptide sejuenendaibs vsed ©. generate or select

R a2 SRR s B0 B SOPER Gy Bt at, o,
Natmgﬁmﬁ@ﬂ% IF3t 86:78hdsQddt mal g% Igr ofLRBRGH e ariht tfo%l &hat binds an
le 2). 25 WD 20047 0811 CT/ US2004/ 006897 ABLE 2

extra@lﬂalaammn eftd ranspértaEdaidangh spegifisityican by oltatiet diyluging an

t'b dies . Rabbit antirSG T- t.i gen: ..Synt hetj.c ..
extraghlo G 55 ip SBEIan Y 5o a5 R0 KBS0 Riifgics oan e
selectpd thak te¢OgnieX b asifpk Ybedd ih @idre BHanfk Trahspdlter fNO1 & cSi¥BHed

I ntestine) Rabbit anti-GUT-1 [ MYH anti body,
sequeaeR)4n eHw simulrasensaesays Terapuléipls teapspostess. | Tatde 1 m@yfldm]accesswn
AL BRI BB B o AILNEL L PRy s, which
may Heluddd o ¢xpliess bF pyniisasizei antiferg- Tyr -

Ay-Qu-Ser-Ile-Pro-Ser-Thr-Thr-Leu Rabbit anti -

[0096F- Wiodoé16R11a6€ ?oly@bﬁﬁlﬁﬁﬁl’b@d@? Rir! g]ﬂﬁ:og‘f@alé?oﬁé& BQV@Géeg)descnbed

corresponding to the exoplasmc ween helices
in the_scranuﬁczhwrat@@l(ﬂ@) Bﬁhlhﬁmdtet @ntZ00GL Q7 B)n(:wlngy,glé)rﬁfs -3 [fediti- SGLTl],

R L MR e —

13-anfRad béit papﬁde@ntéip&ad(r{glbItﬂ@c-texﬁﬁﬁilhﬂ’tewwjpkbg&s et al 2003, Am.

corres ndlngfto the C-term nus (am no acids 498-

J. Physfol. singd Metad). 23305133~ Gt [describings: rehbit pejaplonal axlizl 33LUT12
. 1t a
i RO NP P RO SRR S HIREQY PO and o

Widelﬁabhldnleaﬁnmmcanhiﬁrcﬂal(wmog@ag Resedrth Diaposticd oS adplenc e
near e rm nu of muse d ut-8). 0097] There are
byt

Diagnostics, gﬁ%? ?&5%1% ans (Chemisgp

Intern@liS&ASRc! TRASAMS (&K, (sLLV¥182). For exa”p'e ”anspo”er
proteins froma sanpl e can be purified (e.g., by

..4

-]
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chr omat ogr aphy or el ectrophoresis) or enriched (e.g.,

by cell fractionation) and neasured by Wstern
w@p@kpsilg8] or conpetitive or nonconpetitive  PCT/US2004/006897

I mmunoassays (such as ELI SA or other sandw ch assays)

can be used, with or without such purification or

enri chment of the transporter. Further guidance

regardi ng the nethodol ogy and steps of a variety of

anti body assays is proviG8BLEf2or exanple, in U S.

Patent No. 4,376,110 to Greene; "Imunonetric Assays

Usi ng thaaebagrs of\BkéhpkieSommerciAlyTA BildbAnttbodies
LABORATORY MANUAL, COLD "SPRING HARBOR LABORATCRY,

RabbifehtSGL T4 Anhgésﬂ o phptide &es Sfid(f}yannnogﬁﬁ’é 285 030 0F Hed postie
extrac@Rfr 15)@ cﬁEGﬂT I}/Efm&%all 1ht5§t111'&’!5\ EXPERI MENTAL

Rabbit MVENCE DR Y Hln o dyY¥ivintag@fls DecauscMPlictectd extraddfiilar refidn] (Antigen: 15 amino
acid syBthaiipagide cdnedpeilinghd the dRofadiil tdp bRShumDEIA) T- Ntk TigIARn-HBtArg-Tyr-
Gly-Ghul Ser-lle-Fen-Byrrthr-Thrilwwhoassays: Het er ogeneous and

Rabbittdptir g el (dniBys tSewtiefit peptidelANDBODIE 2B cbndstorilihgidThakxoplasmic loop

betweqniprgRi) andsy of G3.UH2) Wir, ed ), Vol. 1, chap. 27
Rabbitgptir L LES [(Antigena Al? priigo pigsyithesie paptids cortesimading to i calesixy tgeminus of
humanCGmT;,S (S stern bl ot (i nmunoblot)

Rl %P@Fé R DT R 6° PRt T GlrRE T gpgfiss S95-510) of

mouse \I\l\z\f ern

E;;Z%E%E;ngg- ‘}é !(::ﬁgt X ﬁa\nﬁnqu achdésyntfé .=11:1cl:J %egud)e s?ér" 151& gor %IF t:ar YOXY ‘feﬁmnus Stihe

Rabbit AREIBEETS £&Higld: 2r Yamisl Md?&lu&ﬂéhebi%byc t'ehrHﬁu‘s‘ 0 ﬁk{a' Mpt-
Western Dblot” techniques are routinely used in t eart

to determne protein levels in a sanple. See
Sanbr ook, supra. Cenerally, sanples are honpgenized
[0097AndThesk faze ayasidty eptoteii-hesed approachys fior detagting ghicose transporter

th
tovels itk @Dl BB G pisin Tt e 26 i wotesi G o
chronRfdgrbiSR084 QR 8Rdresis)drieaitiieds@! d., byoeR IRkt ok té@ Na@Pmaasured by
nitrocel lulose filter, a nylon filter, or derivatized

Westorp agplysis; qrtcemetlfavﬂjon NoBEUEPEHIVRIImmuaAesstsdFech astiElISA or other
sandviB? Q%Eysg%r h¥e Pééﬁ?w&}ﬂ%r YiBBAPRh Bl lg@g)ﬁ;or gﬁﬂ@é}g%&n 8 the

el'ed or a
trans;&mﬂes eBureier Igmddmteaegadm;gshmgleﬂ@ﬁelogﬁ and@stepHefth eficlyeohntibody

| abel e e e antibodi es) that specifically
assay IO THOL G GHIPIS i Lo Bk Noahe! &bl BerepbpSBpmpAom i
Assaﬁﬁ?sﬁﬁ?MoﬁB&Bﬁﬁ%uﬂom&ngxg@trfﬂdiﬂéscﬁl A‘HORATORyN NUAL, COLD

i mrunocyt ol ogi cal netho are used or assay
SPRINGI HUERBOR EAWORYE@HAIEM (3988)i Bslien swinpirser f‘EthMmum)assay

h . .
an REEEAERs 25BN i Bt SEBaf i G50 Wi 0
Vol. 1,icBsH 28 Blaikied Scntific PRENc®nE, 1986 Nﬂﬁnﬁﬁ@%ﬂgﬁd‘]}nﬁ?me

paraffln or other solid supports or pl aced ona so
Immugggssays: HetaregsmeousAnd dimegenpusSysterss i INSDRAGK @f EXPHREVENTAL

nowlfoiey BRSEAVERT Rt sl pEPRyrLSER TP, 1956

and Coligat, siygpra. during, or follow ng the inmunostaining may
be carried out; for exanple, epitope retrieval

[00982‘3t ﬁg(réian@}éc WaRrheR: tlﬁﬁnuﬂo'%t)t élﬁl%% GATE lu?ed 3 d%féc{ AL

quantifgde, prAiﬁpbt? Ef? ﬂracnilrgétltbﬁterg Bto 1:;16 I&Ianpleé‘r VSZéBlem IBIdtst mmusqfui foe detecting
glucoséO ttran%{)]gllters n omog%mzeg %’ssuterggm}) & %H hmﬁ samples este?‘n blot
techniques are routinely used in the art to determine protein levels in a sample. See
Sambrook, supra. Generally, samples are homogenized and cells are lysed using a detergent

such as Triton-X. The material is then separated by gel electrophoresis, transferred to a
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to primary anti body (such as those descri bed above,
preferably those that bind to extracellular epitopes)

wo ovo4@sg8f fi ci ent period of time and under suiPebU82004/006897
conditions such that the primary antibody binds to

t he glucose transporter in the tissue sanple.
suitallp goluhyupaed (wshas e ingrascllivlose Bléen 2uylap filtier, or darivasiged nylon
ﬁlterg Sﬁnrg{nn%ga“atgd &'ﬁlﬁ taﬁﬁlgddfgst tﬁéﬁfﬁﬁ)gélggﬁ e:d’l(g glﬁa tgang%o%etéeg‘%ese antibodies
may b& dhktﬁtly CﬂaHeﬁﬁtdr)alterfnatﬂ?ay hﬁ@ﬁe}&ubé%qnerﬁby&lﬁﬁéc‘ﬁad uslihgolﬁ‘@eled
a primary or secondary anti bOdﬁg)h
antlbrcrl%ﬁe@s,clébﬁlrdysfrearb antEEougH éFltlhogr’r?ﬁh pl spspidiselinbiad to the anti-
ﬁm1é? el S Used to detect binding. [0100] In
not er approach anti - gl ucose transporter anti body is
wed to bind directl 0.C .g., .cells
ool L& tied appBidhomianalisti aler Sbiadiie Sea Tpthady ave wsed
for asdhy @Pélh?/osé @rafisportdBieRls 2 Tidshd UnBE BRbarafin BfocBMures are known in
enzyme- | abel eé)prrnary antibody) or indirectly (e.qg.

the arfj dence- 2 Haﬂ@wreurpr@ee@drd@sml;beém thedixpnplean Te/x» y.disstie obtained
h
by il BB AULOB AR bR i SO AopuBE Y B e

supp&t without ei’rﬂﬁﬂdmé Fi’ﬁﬂéﬁ StAidyis &R a?s%@%‘uléﬁ SecRIBRML of bS5 001, Ann.
can_fir be di ssociated prior to the FACS

|

Path%ﬁgf(ﬁ?%vﬂ sﬁ%hqrrt@armegﬁ of thgrispue sgﬁ@%rdpstwnan@r following the

imm oE‘t% Iﬂa? HE EStied Wéxaﬁfﬁlel “?@tf‘l'eQﬂ ecth&ﬁt Qt,lrcﬂ%g heating
y ch

enzynes enas
the tikspa Isamplmncd ar$na)e Hudfed mrhel cmraedtdm@ S& Ie%., L@ehg 8t @lt,d9p6etppl.

dmm ”f’ﬁ?lé{ﬁ’ghe’ % % Ia}ﬂg]é’bm f e@%ﬁgepﬁ gis e e%}?%%g%{lggpctlon is exposed
to pnﬁﬁlryL ﬁltﬁfo@?' (ﬁr%H 2p ﬁf@)g@ HescRbéd R6hvE eﬁr@ﬂ'r & HokOfhat ﬁlﬂd%‘e}gracellular

nbodi men l'ow cytonetry results are displa
ePItOmS) twlal Sufﬁmrtm rpemsd oftime andgndenseitabile gonditians suduma‘euhe pfimary

mtlb%(i}r%g sgt(rgt %g (gsg a%r?pe eigiﬁ | %%&%@&% d!%pprggn%condltlons for
achie#}@4hi0 84 Bd dEeDiGROP A6 8Rferinhddtdlibh. QuaRkicht §ﬁ§1h&lﬁg of

of the expression of glucose transporters can

antibedst tpdhereamnle pambe %ﬁﬁ%’eﬂlﬂlﬂiaﬁﬂ@cﬂﬁph odireeidy. For example in one
e B B e 82 PR AR e L

immsAnaestchbEminiastoh§ mcked Fodetedt AdNGNI St ochem stry
anal ysi s of tunor biopsy, the biopsy sections can be

[01 00] | Veth ghofe? bfprodQL ahfl gﬂ%og@nﬁﬂéﬁoﬂté}taﬁﬁﬁb&y is %Ilo@v@@ to b1nd directly

gl ucose transporter stainin or exa
to celds (i grucngs expressing ttangpurtq&)amd |t1ngqntlborﬂy)detnnnincdrd1rectly (e.g., using a

oot e S e R iR ey BB or iR crrsing labeled
secoriilby dhtiBEdY) AN Sahp GSIHCR aDlirdiing ﬂ@ay isrﬂdw@ﬁﬁmetry such as

enbodi nents, the nenbrane stainin be scored. For
ﬂuor@ﬁé@m@ @gtlwedﬁ@&lmnratyatsr(m, c.gl Solik et Jefeammlogy 165:2903-10).
ol 3 B A BB o i

tumotsti®exscrcibel and&nt’étﬂin&iuffeﬁhA&hmoBbéll susﬁ’é’m’ﬁon is BEﬁilneEQ‘)b adding
1, 49(2):569-74 and t anaka_et  a

enzymgs (§p %Sa‘io lpgenapmanidniestrouAase MIS@M%&@ Felhs dtells are then

T
s g RS SRRSO B RRERSRAT DSty Are
centrifigpfidh, c&lls dresrewgeruﬂedhnma buffened so]ruaomnhm emebddmenththe flow
cytonlle%r\glerlesuq{s a?e 5181];1?1{/e%na%%eﬁr % {rs s@umng intensity (e.g,. number of

transporters) and the distribution for the sample compared to those of a survey population.
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relatively indifferent to cancer status, is also
nmeasured. Suitable reference proteins include actin,
wo adalosrgl and gl ycer al al dehyde- 3- phosphat e PCT/US2004/006897
dehydr ogenase. When a reference protein is enployed,
t he gl ucose transporter level is "nornalized" to the
[0101]ef eRuantificption ef the leeprebsidnyof glivwdsd itnagspohtersfcan e petfyrmddeausing

any s PR Sk s P Bl B FRE e .85 Wpstern blot
analyEiVih ARitéhsi¥z bEGEHahid :h05d schihednall RasntBTEO Gopent

| evel s of glucose transporters are determ ned by
immupehistachergistry amlwm oéﬁumﬁmhmsmtbe blomssmygna‘ @i bergiven a score

er. R of .one 0 | ucose
sccorFRAE BN, of UE LBle PuiridBioe At Gy pupuno saining 1
for light Istaivefig, Defof atliint faidingd Bnd PEdheavy figinii@ 16 some embodiments, it
quantitative PCR_ ligase chain reaction (LCR), RNase :

is Poﬁﬁﬂ’(lﬁ tocdistiguish mesghrane Hgipingdrom cytoplasmisrstainingn dn (hose of

embogﬁlg%tse )ﬂgar ﬁéﬁk&ﬂ %{%@ ?'bE Eﬁr%?%ﬂ%;@%ﬁqu%)ﬂmn, also see,

for exaﬁqﬂe‘ iRl diginetesi.gl DO [ Sexh;qmmltam@d inerhobistebihbingrat aibdlpdid for

e d d t {i
hyDoYTA B R FBHGL b BOFpI e S Bt 28T B hedtiSNTs69-74 and
HatarfXP (eie@ls '2@01 a‘@'aﬁﬁt‘aﬁvé MOhlﬁgﬁleﬁﬁ@al Qfall 5’& rd}"'HERZ/neu

st and ard conp Jln{llveterrp ate prlrrers
eXpreqs;amwnthé{qernsi irpbreast Rarcﬁ@mm inwge p&laﬁs” Bditliﬁl) Tit. 51:33-6.

0102 208 APl e smrtAlEo TR oL aat ebtet Bigigin one

relativkly beli@athtab cafoe R8s @1@8)[1;1%51!11@5 deibld dfGBNA Rbteins include
oll%onucleotlde arrays. For review, see, Ahne 2002,

actin, typy @@am%gIYQeé%lnNﬁhz@s3@b¢Sp§@ﬁ9d3¢hy@05@ﬁée eWhber e seferencqprotein is
e R DNRIES Bl IV 6 g T M ERGL Soginevet o

dividisgehe ﬂ)&n&ﬂbﬂiﬂi@ﬁt&&llﬁére@(ﬂfm@&%/cﬁﬁhﬁ&%a to hppsidteh@iRE ratio as
I Genet. 1999, 21:20-4; U S. Pat. Nos.
descr%eﬂhsregm 5,578, 832; 5, 556,752; and 5,510, 270;
Schena et al., 1995, Science 270:467-70 (high density
cDNA arrays); Lynn et aI ., 1983, Proc. Natl. Acad.

4 233@%@%@@?@”@3 subr ;92(3% bgﬁlulcl 22326& O?ggtl on

assays). [01041 Met hods for isolating RNA fromtissues
10103}, ¢ f%eanp then ephodimsat, levels of ghiposmisansporierp prp deterpliesyd st

S T e e D
glucost tradsportérRiva ddntpie d@ﬂlﬂi@l l‘ém’thei:@&&lysﬂs; pdiymetasPrchsia,redckion (PCR),
o S S SR B
hybné&@&ﬁdno §Sial Myﬁ él‘(?eﬁe @kprRbsion ( %ﬁﬁﬁfe@&ﬁ%ﬂ dlfs?l%n(DD) analysis,

Paraffi n- Enbedd Hurran Ti ssues i'sS Anena
RNA arhatrgrdly primed RRAPMFSIR, frestricticonendBhusTesdytivi apakysis of differentially

T S e T

total doAE BRpreskidri atRlsisRTOTA), Bndaeesiia@mbl SaMREd Bympetitive template
PCR' Bi oTechni ques 14 (3 448- 453, 1993: De Andres et

primegg (CTs) I Aentitative nndipes R TRER nisthediStaRsh-(PER ) high density
cDNA filter hybridization (HDFCA) analysis, suppression subtractive hybridization (SSH),

differential screening (DS), high-density cDNA or oligonucleotide arrays. For review, see,
Ahmed, 2002, “Molecular techniques for studying gene expression in carcinogenesis” J.

Environ. Sci. Health Part C Environ. Carcinog. Ecotoxicol. Rev. 20:77-116. Also see:
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Par af f i n- Enbedded Ti ssues. Bi oTechni ques 18 (1):42-43.

1995"; Rupp et al., "Purification and Analysis of RNA
wo caovnodasaf f i n- Enbedded Ti ssues”. Bi oTechni queBCBUS2004/006897
(1):56-60. 1988; Sorg et al., "Detection of Borna

. Disease Virus RNA in Fornalin-Fixed, Paraffin-enbedded
Lipstwitzetral W@sGeisetbLB%ét 20+4PUR. Pap dlosnaH4H 93415, 5M8e832; 5,556,752;

and r%' gl 2 (1 58 cle_182§ 5 Hongity ¢ ays); Lynn ez
0 S o i 885 iR 70 00 78 i oo DN ey
al., 1%3%12%?&1 lmg%b%&tl gx{) 6262%&11 gg%vol@gs r@él{ of: 8@6 lafld S@brook and
at hol o ee al so . S.
Ausupely gpFa 5 borwclsase 18vEctichabspishl i cati ons ci ted in the
[OIOQﬁZf Mét enltfgplfg@g%él E‘O?llt%];l? %?::\ggll fmg Sse% eecé fmsuoof

SUpree mpmyn?e oL, “RMN& Iioeartiiin il (Qiatﬁb%ﬁaﬁdirﬁ%l&%lse r1998. Humana Press,
determined usi ng quantative PCR _Quantative PCR

Inc. Tolows.dNew Jresyh Eadelf gl , aRNAaMiethodglogiesn i P93¢ wademaic Press, Inc.
Son IRl O S OB AN a0 S 00 o
paraffisdehbeddxtdatisseelsdctions. ESdelssmtwelScﬂHﬁRNACExtré’wed feora Paeaffin-

Em befd:slag Eﬁé{?ﬁelgssu %Eétrrg()d estlg% ysi' tﬁg@%éﬁhficgalﬁﬁ’g&o%echmques

11 (3@@413@8 '1‘991 ke b51C aAR TR ?rcﬁl‘é& StthRky %@H@s@ful b%usekeepmg Gene
RNA accor di ng to st andard PCR net

for Rh@t Agalat&p %IIOmEF orgraliotF n@l R@@fﬁn—@dlbled\d@l Tisswes Ap PORE RibTechniques

h I duc
14 GLIBIFE A0 Be Rt el o P B Mo 0% i 2o8Bfetign rom
ParaffilErbbedded isois. Brozzchquerg M8 US42-1 B S1998; IRiPlpYet al. O Purification
aIIow cag ure of the resulting product ont 0

dipm RpuaflgpEabedded fiesugs’o Ginfiechitiquashe 1t 6-60. 1988;
Sorg %zhcg o getzelgtrllcaﬁJ fo ﬁ&atﬁla ! ?etélgeﬁg %rﬁyﬁﬁlfA ﬁlaﬁo?'gzl’glntt %g}{:/e%)éﬁgahﬁt-elggedded
Braln(mmmbs by dekted PalRe] Jcabfh@lt.‘dfﬁmtdazéﬂ/ﬁt‘;@bzo%gy mammmabl 1®95;

| abel " nob f or. exanpl e, di oactive atom or ”
Wemgt ¢\ g é%@cnoimaap tlS%qg%Heﬂe? apd PYORRIAING, Y iBuRynsRisiachemistry
Amerfcr&ﬁ Woﬁﬁﬁz? SR ﬁ%‘?ﬁ%@ (ﬁ? Olé)?y?r}OO@f See also, U.S. Patent No

radioactivity~in
6,6020470/ mwaztﬁﬁ@ﬂed gt Ispemﬂdatlen mad inthe Yrefarences cited” section of
hat "guantifiable label" is a group or noiety such as
that p % gm genin. In that enbodi nent, the PCR product is
[010F)uantiod idhehtion, ﬁ@lb%h%dﬁﬁerﬁ)th@ﬁvéfﬁﬂ g1eHog@nh@PBHEr is determined
anti body that 1s coupled with al kaline phosphatase and
usingzpanfaivt BERg élﬂantaﬁuegCRaﬁﬁers ormetheds thateare pllo spaeantitas the

amou%?&ilncgﬂriﬁ%l J%}QV%P £ Q%%{Eet% gl%%on Or}aéﬁﬁptst h%l&% Srlljllcahtgﬁge sample.

The iRNA6H the mrslobta)‘nddffm‘r@ a@ﬁkd [p[eﬁ@h HeirBW®erse transcribed by methods
anplification" nethods _or "real tine quantitative

knowpdithepgt, H&érsdl%ﬁoraﬁxeeptf‘e Sgmpracketrr e @t disHPHesupie Quantative
t t
PCR f4afied oy Tor Hiffie Oy IIAAE REA AENRmB PSS Hard BOR pethods
usingarginadrivelath smedifeditt allofocapiudte dfithie n@uﬂtmgaprpﬂmd‘t ioattd sohid
Fl u genj.c nucl ea?)e assa e or1e speci f|3c;

surfaqgy Ji65 FRATBRIA0E 3apt § RS PAR PP PREIRSIHeIEA sl gy o
termiféy) ré@ﬁedﬂﬁl@ﬂf ol Epturd Bgtrﬂliééﬂﬂﬁﬂgaﬁrﬁdu(ﬁ lonboaﬁ/?dm-coated

transporter transcripts. In general, such assays
microplatesi ﬂﬂt@mgd)@uctrmhpéton@zscgiub@mface is then quantitated, for example, by

hybridizing to an oligonucleotide probe having a quantifiable label attached thereto. A

“quantifiable label” can be, for example, a radioactive atom or group. The level of

transporter mRINA expression is then assessed by determining the level of radioactivity in the
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accunul ation using a dual -1 abel ed fl uorogenic
ol i gonucl eoti de probe, an approach frequently
WO edoensasi to in the literature sinply as the "Herhsaw04/006897
nmet hod. The probe used in such assays is typically a
short (ca. 20-25 bases) polynucleotide that is |abeled
samplg. t Alterpasivelyf, b &eantifiablelabed S sargroy esmoiktesish as digokigesin. In

s o SR ECk IR S PLARSIARHE G5B R ialnin
antibadly thatigBodigled dyBalichne Eﬁo@hhtager@ﬁ Bla cAldiBienic! sAB&EHORT alkaline
on the ﬁrobe as well. For neasuring a glucose

phosphatase ferewed by amomtpmetry+ Retipradlyetheges gragrmalized veth
respe@ftolaec"i‘%l\ﬁAgféBﬁérﬁQM. sequence conplenentarity with a
probe binding site 6n a glucose transporter
[0106]r angcvariety: ofldosdalled fieahiiime anwplfictil” Rigthddsioftreal fiaguantitative
bind to regions _that flank glucose transporter codin

PCRsmgthor e divacbeatilized dei deferane He qUuaniéyiod glusose wtsppigt mRNA
‘] r . .

mesiEf LIRS 16 O BRREE IR0 R gmplgenionproduc

formed durafgen dogilifieetion precesao Fllonogeaphorckase assays aadnd fpecific

encher. guenches em ssjopn.fromthe. reporter. During.
examp oL RIS G AP losy Uhrtiean bR UGS Bisstactand quatitate
glucdst AaYPOrtoVrdlierifs. ingén%@ﬁ,esucmgshyé dohtiRbo Ry MEAREEPER ptbduct
pol ynmerase such as Tag pol ynerase, thereby releasing
accumplatipepuing @ dualdglcléd Gnorppenipoliganucleetids proberarapheach frequently

3o T LTy ——

typic&lpps sHoiri (@4.€20023 Bases)dlfSlcotile (hAdi Tdbeldd Wille two different
enbodi ment, in situ qﬁgrldlzatlon is used to detect

fluorepeent skyes. 1 Ferns perntiaps ofsthg nabe dstypisally atianbed to 2 repsrterdye and the

) i-di ' . ar I e ral
Rt e A S
locatioA9eH e prditas)welFoForeneasmligg a plucsdetttansporter indhsoaipt, e probe is

. ca QF erfornmed as. described in Ru%lpmski et al.,, . .
desigpesble haxgrat I5ast eyipstantiohaapnce complaseniassy witbe Bipbs hinding site on a
- S i H -
gmcogl@’i&%sﬂeﬁ eSS ggatg{égﬁw Gy dB%ndRaeh PER I}gﬁglr%s thhf¥ind to regions

are pr prot el nase
that flapkighicasd tamsporterteodinarsdquencestost eldo wilddd 18 3 teattédnadixture for use

. sense and, antj-sense CRNA ri rohes of ucase

in i B et SR NPT i Y B, off Dok P R PriGa e cnerey

transRABESEen theWRs Hivdgophets ®curstind 8 Rdn¥idr Selission from the
washed again, and subject to dehydration. 30 WO

reporegQ Pugsy g prrcT/asason/pbessd P CRaftheprobe isydeavedl by ,ﬂ(lje 5f ’ nuclease
- Sl . ' WY erqul sion.and expos.e or
scivily bEFRIE a bbb by Flg SRS GG HRPRRE cfporer

dye fioni theglolpnuclkotideqednkc@rcodiptdxnandadsuldien Cinaiti inGdaseDif iéporter
. et hods, known in the art, for exanple by darkfield
emisgREEIEEy (pat eyndre measyredhypesperpiateststechien e¥dined. | n

e Yo O O ' . .
10107, | Mo VAR ch e Ve R0 oy S (3 RfcPOMct ranpoorter
sequeakes, in B38MpleBilntsiu hpbridiestioh: BSFs 2f0yelHamsen aid &t generally

984, . MET VI RO_OGY, Vi _ pp...189-226; and. .
desorMEpbENBERES © o MATHPDRENEKMOR, 15BRAPERLI AP prESt DI, in it
hybrilZaieiScaftbePerforBéBas deb&@Hod in ﬁi@%ﬁﬁ&sk@k%ﬂ.t, gb@é, LR Otk heahol,

expression of glucose transporters can be perfornmed
120:694169§. Eesaffimembediled tissue ssmptaspan bohsedi @riaflye theslidexhrof

pretretape% v%’?ﬁc’gl%teinase K and acetylation agents, and incubated with **P-labeled sense and

anti-sense cCRNA riboprobes of glucose transporter RNAs. After incubation, the slides are

washed in washing buffer, digested with RNase A, washed again, and subject to dehydration.
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[0109] Probes and prinmers useful for detection of
gl ucose transporter protein RNAs are readily
wW@bioaiosiaRl e or can be prepared using routine neCTUSR04/006897
based on the nucl eotide sequences of gl ucose
transporters. Priners useful for anplification-based
Afterdehptratiam shdas abecoateslaith yilvbe singsenh drdsagosed fhnoovdradigemount of

time Gor SRBE10 iy, 4B apiT ot S eCunE ALbE G hod usine
methdd¥ 1&loR@8n tie: a@p@‘or xhfpRely\@eRfdA thisfdscop§O Q)léﬁl%é&lrﬁ@%g&an also

nore |like a probe Iength than a priner’|en

bp
be expmingtlh fiasit laybeidization fieghods ere almdqse@badnn&hnb@ 1996, Anal.

o P4 B S8 OBtk A BAST UL Yoo
METHEDSTS VAROLOBY, §oF u/qh p@SI@ 226 26d NILerUA @b FBIERIoEN TION: A
I nsi ghts, I nc. vwvwollgo net). Preferably

PRACEEQW@@@%MH\%WW%WC&% Bplice junction so that

npl .
(010870 Db b the EFhdsfh UGBS BR8L bkfprmeg psing any
methd)(‘sth\aeilslcoinpaxmbfdrahe peihodres tisdwssdyd be sel ected that do

rmdupl exes within thensel ves or with the other

[01 O%r | ng;;o?)sq al%q'l?é"%ecf? pse(fp} fo,g, figtg@tmrx) of gluces¢ gansporter proteln RNAs are
readﬂ?'%ltdllfldb%ll AR be %?%b? X Xlgs ﬂ%’u n;k %H?b:%@& Sﬁ ‘tllibe:ﬁm'lé?mHQ €

terature; see
seque@res of @huoboyyyspderd3 Pﬁﬁle(saﬁaﬂm fomﬂmcamm-sase@dbemon can be

readilgRsighod WP PR oS RIBR0hER Fipdi Fapients (soasence g RRdeiced)

Partldéﬂla:r%J suita®l0 Pfimefd B} sEN6E HsaPYhAL azlfi,; aﬁse( 0@oid, ﬁf@ Hetween 100 and
; and Auguatin et a Jan 22, 2004, Bi ol .

600 [@mepm’e @ tie 2 veaby lenghe thap aiprisees lemﬁll PPah el g are specific
for thd ?e;'g%ﬂ pag eﬁﬁ})l{;d%a (wﬁfc h c?ﬁ lbf 'd%tel‘ﬂn ngﬁ B ?ﬁﬁ%ﬂl%na?}fsé) ofog?n%ank and

I ners Ion an

the pl‘bhpiwﬁve prim&abfoe eiz}amﬂe hiemgrboRes walh adOlipedgMeYedibi Bislegy
ods, for ex l e, they can be anplified u3|n?
InSIgIﬁP’I IH%F Bty eok § nethPes 97abl prigss pal aveRireN/exon splice junction

o o SRGEQRH OGBS B8, s B0 B

contatifating bendRis YN AGCHICSA eil!'ue\ AbiiAsTs foubd be seddet& fhatdo not

1969<=1990 CAC \ CC.21 61,2
form %Plgm@m% esglyas O >W§§§1Aﬁ<@@rfemeé@¥ eseph) uged for
amph@%at‘fonl qﬂr@bes@n ilinﬁrslar% g%gbélgegm llteratLujl_'l@i scla:e for example, Helmke er

al., 2@0 Qrglzc)mgg) 4G@&BA@CT¢C£IFMTI§B Raterg Arpliedtich Nd.71

B G e e L e S e e R

Bruklfdd or &1 20082%%/ 0%&1@ £:38(33 256}5’{3 2A8BGLT2); and Auguatin ef al.,
GATCAGTGCTCCAGTTGGIGS 21 57.9 57
Jan 22,2004, J. Biol. Chem. (GLUT9). Many other prlmers and probes are described in the

scientific literature. Other probes and primers, for illustration and not limitation, are shown

in Table 3. Other probes can be made by routine methods, for example, they can be

amplified using primers listed in Table 3.
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GLUT2 F 2_(1232->1253) TGATGCTGCATGTGGCTCAGC 21 60. 3
57.1 2044 GLUT2 R 1_(3255<=3276)

Wa eAIBNETCTCCAGITGGTG 21 56.9 52.4 GLUTZ2 F

PCT/US2004/006897

3_(980->1001) TGTCTGGTGTGCGAGCCATCC 21 61.5 61.9 868
GLUT2 R 2 (1827<=1848) ACAGCAGCTTTTGGECCTGIGG 21 60.6
57.1 GLUTS F 1 (1451- >147EAB]°E'BGGCCGGCTGCTCCAACTG 21

64.]2 66.7 2254 GLUTS R 3(3684<=3705) Primer Product
GenAGACGCREIE NABECCTIGTGG 2 Primexr Ssque®e 7 GLUTY Eeugth (oC CG% | cire (bp)

(1589->1610) AGIOACCTGAGACCCGTIGGCAG 21 62, 7(gh | 7r))r
GLU®§ |[F3l K231p 12508 < - TSRO ARCABACTARYACTGET CGECAL 2] 668 |6 619 | 759
GLUBD |R &HUIpF<HIW) ( 7FZCATEET CAGCHFEANCIANCAGT GCTACCT 5693 | 619

60,19 61.9 379 dANT4 R 2 (1420<--1441)
GLUNAGFIEUREGT CCAGT TOGAGTIATEITECTGAGITA H 3 20720-57741)52.4 1017
GLUTIGEARGT CECTECIBRCCAGRGT2TGERGEICBRE.CAME®A A UT4 R59.5 57.1

3 (]11363<--1384) TGEGCTGAAGAGCTCGGECCACG 21| 63.6 66.7
GLUTL U2 [f1182-61228) >7TATATACCACHCSETHACIBEGCAOT G221 6317 | 61.9 1171
GLUBD.| R 724342060854 R AidabiedsTifddAcadtett GOTCGI CCAGT § GEAG]

2157 52.4 GLUIS F I (102->123) TGOCCTGACAACCCTGATAGT
GLUZL [&l3 (9803180107 1| rdeliSrdradAcdexdace 21 615 | 61.9 2295
GLUZY 3 K YA et reercokerraarct U191 | 579 | 57.1

2_([619- >640) GATG ILi;LLb‘\ILLI(;LIb 2L 62 7 667 1229
GLUH—U!*?z ) (232518 T =14 - 1 60s ,fsz1 2044
GLUT2 | xR T AGA MT‘GET&“"WW"“ 50:9 97524

Ol.[9 1UZO GOLUTO X L_\ J.J.OL§ J.J.IJ)
GLUZ, | F 3 (Osn=10gn) "= SCGAGCCATCC, " 21,7 L 615 | 619 868
OLUE e A5/ S A88L ALASCROCINHIG I ATIGR cdandh o} 086 |7 57.1

L‘.7 - | IFE: - 2 (7 }7QQ\ T(Y"ATP’I'(‘(‘/\("I'(Y ANCTTCO ')1.
GLUES | F_E 4145 1-giaady .Apﬁegccbﬁq:%qxcq%c; 21 642 | 667 | 2254
GLU Rt Rt P A3 COAGAC CS AT R TEGEGCRETES W) 23day 083941 66.7

PCT/US2004/.006897 GLUT6 F 3 (266->287)
GLURCCAAA TIOR8 AIAT( ﬁ‘TGﬁs@Aﬁé@ﬁTqG%R QAT R2.4 | 667 700
GLUT3 71 R0 L A2P8-2TCTACAAACCRGI SCARIRGGOAG 1 . [3 @1, 9! 6B-6/T8 5S4

1 (1956->977) TCCAGGTGCTGITCACAGCTG 21 59.4 57, 775
GLUTL. 2 [J63->37 10<={ITSGCATCESONTEITIRECASAGOTCE1 21 | 62961 .699 379
GLUTA UR32 F1420¢944) >9@RGTTGCIGHEXBITATGGBACGIGCC 221 61373 | 524

61.19 588 G.UT8 R 5 (1511<--1532)
GLURAGCCFTORAGFEACACCOTEGEGZ tCERc@dnGCh.BGUTE F 21 62.7 | 66.7 664
GLUT4 (| 956 2387<E13SECCAGGLETHEEAGLACACETCe Adg 59. 4 257. 16446 66.7

GUT8 R 3 (1351<-}1372) TCCATAGGCGCCTGAGGACCTC 21 59.7
GLUBAL.| % 3 (720->741) TGGAGTCCCTCCTGGGCACTG 21 627 | 66.7 721
GLUT4 | R 2 (1420<=1441) |AAGTTGCTCGTCCAGTTGGAG 21 57 | 524
GLUTS |F 1 (102->123) TGCCCTGGCAACCCTGATAGC 21 61.7 | 619 1071
GLUT5 | R 2 (1152<=1173) |TATGGCATCCAGGACACTGTG 21 56.5 | 524
GLUTS5 | F 2 (619->640) GATGGCTGGCCGATCCTGCTG 21 627 | 66.7 1229
GLUT5 | R 1 (1827<=1848) |AGCCACGTTACCAGGAGCCAC 21 613 | 619
GLUTS | F 3 (148->169) GGGTACAACGTGGCTGCTGTC 21 60.5 | 61.9 1025
GLUT5 |R 2 (1152<=1173) |TATGGCATCCAGGACACTGTG 21 565 | 524
_GLUT6 | F 1 (482->503) ACAGCTGCCTGCATCCCGGTG 21 642 | 66.7 991
GLUT6 | R 7 (1452<=1473) |TGAACACCAGGCTCACCAAGC 21 507 | 571
GLUT6 | F 2 (762->783) TCGATGTCCACTGGGAGTTCG 21 583 | 57.1 980
GLUT6 |R 1 (1721<=1742) |AGCAGTGCTACCTGTCCCGAG 21 60.5 | 61.9
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GLUT9 F 2-(3->24) TGGCTCTAGGGCTGGCACCAG 21 63.2 66. 7

668 GLUT9 R 2_(650<=671) AGCCACGGATCTCCTTGGGIG 21 61
W@2080@18IT9 F 1_(422- >443) TCGOCATCGGT GGACT TGTENA/PS2004/006897

61.4 61.9 612 GLUT9 R 1_(1013-<---1034)

TCACGGTGACCACCTGCCAGC 21 63 8 66 7 GLUTlO F
GLUT6 (| FQh$65-2089) ACGRCAGAL : (CX3 61.23 61.59512561 1485
GLUTE_URLO (R304230B<- T%MGGK%TGW GTAGTC 23%1.59. 1.9

57.]1 GLUT10 F 4 (|1642->1663) ACGGITCACCOTGAGCTTTGG|21
GLUBO.|¥ b{s56>0/91 GIUTAGGRGECTEPLACAGR2E3) 21 594 | 57.1 775
GLUTEH CCAGCAGCAGGRTICAMAGCTAdIT]1 B 62 | 61.9

1(101->722) TCTTTACGECTCTGGGEATCG 21 58.)2 57. 11561
GLUTS-WFLY (92440453 241 G788 5 TAFEA G hGRTERCITGHACT! 213 38 609 588
GLUﬁ;T R 58l 15307 ([aBETTda46TAAEAJAIFC T UUATEAG £1 57 4

18 6b.7 951 COUITI R 3 (1141<--1162)
wago A B OO Rad o fa ALASCFRUT By Ts04 | 570 | 416
GLUT |R73 (S k1 1igy Tl o 2ot [ 29 ] 619
LJII 1 K O 15001700 " ACAG LT UCIGTIGEUULA o0 21701,

GLUTY, | F X324 » = [ IBBeTel AGGACIBETACEAG S |- 21 6351 66.7 668
LU A R R PP oG ANEEARSOATCECEIT GGG )y 21 | 61 | 619

1—(541->562) -ACGIATTGOCATAGGEGTCTS 2 5711044
GLURY (¥, b (432 T cadccAEe bFlgd 619 612
GLUE} [R g(}%ﬁl%ﬁ 1 $719 : IGGAETCEPES 21 667

6015.61.9 1384 GLUT12 R 1 r94q4<-- 947%\
GLU Py R GPISTOBRCACRETEAGHCETAAGEEGTCTAG JT1l2 214 | 613 | 61.9 1256
GLUT1f g R._& {2393<=13¢n CTIECOETFCIPERIRGSTCTAGTE O 6219 %99 | 57.1

Guri2 R 2 (1581<=1602) TCTCCCTGAGCACCAGCCAGG 21 63. 3
GLUS | F ‘SGL62F%>IF563_D ( 108SITCOAGCRAGTIEEGEGT ACCAACAT 6% 21 57.1 1591
GLUTHT .| R B234243733) SGIGGCRAAGCCEGORCCABHT) 21 627 | 61.9

AGITGCTGEECTCCATGCAGC 21 62.5 61.9 SATYH F 4 (R09-3230
GLUTT GGFAEOOGATPEGACLETEEr A CTGE6GATEG43 | SCGLT1| B2 | 57.1 561
GLUT(11 3 R1&x10352)26P CCT|GACRGCACARTASELACT AL 60. 5257. L 586 TH7.1

F 3 (1122->1143) [TGGAGCTCATGCCCAATGGAC 21 59. 6| 57. 1
GLUTI04 F B31Y¥32004/ 08 EE81a e8It e0A6897] SE TL6ks | 66.7 951
GLUTL (29 or71208p) TWPECEARTAFAIAFRTE 2T 5819 Dhsd [ 571

SG[TZ2 F 2 I75->196 TGGGCGGCTACTTCCIGECAG 2T 63[5 66,7
GLUTIVY F PH4d<770) 2 _( l%@é?cé‘f&é@r el NPT LR 41 667 657
Gmﬁsz 73 @ylggse&aﬂbég_ TGTaqUCA ACGTCCBA T P61 0

. OoL. Y 7

GLUI’*}""? SRR T, T&XG@AC?&C?I’GCAGGTCC 21 619 | 619 615
GLUTI11 | R 7 (1044<=1065) |TCCATGGCACTGCCCAGAACC 21 619 | 61.9
GLUT12 | F 1 (541->562) ACGCATTGCCATAGGGGTCTC 21 592 | 57.1 1061
GLUT12 | R 2 (1581<=1602) |TCTCGCTGAGCACCAGCCAGG 21 633 | 667
GLUT12 | F 4 (1091->1112) |TCCACTGGGGTTGGAGTCGTC 21 60.5 | 61.9 1384
GLUT12 | R 1 (2454<=2475) |TGGGCAGTTGTCCACACTGTG 21 507 | 571
GLUTI2 | F 4 (1091->1112) | TCCACTGGGGTTGGAGTCGTC 21 60.5 | 61.9 511
GLUTI2 | R 2 (1581<=1602) |TCTCGCTGAGCACCAGCCAGG 21 633 | 66.7
SGLT1 |F 1 (1083->1104) [AGGTTGGCTGTACCAACATCG 21 571 | 524 477
SGLT1 | R 1 (1539<=1560) |AGTTGCTGGGCTCCATGCAGC 21 62.5 | 619
SGLT1 | F 4 (209->230) TGGTGGCCGATTGGAGCCTCC 21 63.7 | 66.7 1143
SGLT1 |R 2 (1331<=1352) |TGCTGACTGCACAATGGGCAC 21 60.5 | 57.1
SGLT1 |F 3 (1122->1143) |TGGAGCTCATGCCCAATGGAC 21 59.6 | 57.1 964

33




SGLT2 F 4 (894->915) TGCAGCGACCAGGICATCGIG 21 61.5

61.9 449 SGE.T2 R 7 1322<=1343 AGCCAGGCCACCGACACTACC
WQ12008881866. 7 SGLTS F6 643->664 TCGCAGCTTTTGACHRAERII0G 006897

21 57.4 52.4 934 SG.T5 R 7_(1556<--1577)

SGLTL (

1.3 -(3%64R0

T(—‘[‘T(‘,(‘TTGG(‘ACGI'(‘H‘,(‘AG 21 64 2 66 7 SA.T5 F

SG

5 R1 ( 1419<-

. 3261, ¢

) 5891

57.1

- 1440) ACTOACGCCGATGAGTGCC‘AC 21 61.5

SGLB.

F Ea51W2 (7

FIGCETEGCTAGCTATGTABACGACGGCCCATGL 62.3

6

36.7

909

SGLB.

R 740063SE5ED R

ATACHEGCCTEEATACGATKECCACCDET TCEAST
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gl ucose or glucose anal ogs (such as 2-deoxygl ucose).
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glucos@trindpbBer a‘BEBLiTﬁ eag’Jdu}ﬁﬂ{el of gisbelbr 4 gl[lc@‘é%ﬁﬁlﬁg W@ vitro or in vivo.

activity of _such trans orters.

[0111] In

SOone

For examplgi the ﬁ@tgfﬂym @ g uspae Tagsporien may he mieppwed inairo inyglugese

i e
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# nspor

I}hﬁt‘i’% 'ag[g déeae n%\/l:@mch 21 HES97, Mol.

ependernt

Endoovemriel 1 :60-76; sap plo &GIT Br[lﬂlcmublyW@(03/B$23ﬁl)Ohﬂor(eﬁ@rﬁ&x) for
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§TCREE AR

Et él%eipgqel}exose.
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BeRRE bR achatisin B (for

GLUDS) e pERrigfit @S @LTH Vit ©dlo-BBEI6E (fof e;ké@mdécr&ﬂﬁt ebeled)

an

excl usi ve

t ransmenbr anous over - express] on of
glucogg Qyralucosp anglegslgudnsy-tearyalugpieak & fienngibationethe gplise washed

and a@?ﬁe\fﬁof ﬁﬁﬁ)ahm{f %ﬁ&c}ﬁﬁhﬁrﬂg ﬁlﬁﬁﬁl?sd(?ﬁiésolr ﬁl%%lg& I?f glucose

transporters and so is useful for assessing activity of such transporters. Phlorizin inhibits

SGLTs and so is useful for assessing activity of such transporters.

[0111]

In some embodiments, the levels of SGLTs are measured, and the glucose analog

a-methyl-D-glucoside (a-MDG) is used. The a-MDG can be transported in a sodium-
dependent manner with apparent affinity (Ko .s) of 0.4 (SGLT1) and 2 mM (SGLT2 and

SGLT3). In some embodiments, the glucose analogs are transferred only by one or a small
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[0112] In sonme enbodi nents, the glucose anal ogs are
transported by nore than one glucose transporter. The
w@pwyng118f total gl ucose uptake will thus corrBCHUS2004/006897

with the overall |evel of gl ucose transporters
expressed by the cells. 0112% Anot her assay for
numbgsefespseifig gﬂm:eseemﬁég@%rﬁoﬁw © wittales) fcaducose rasrspdirectly's

correlafe W%Bg&lgr%&@ng%g%s ﬁ% ‘{?1 yélﬂ%g%%ﬁ%j S{%%e F% Qﬁﬁ’n& it has been

repor@t that 28 Ycredved Blubeei upthkPor ce&ﬂ:alléeﬁxcéﬁ&lls &&d réEtE:@ & & exclusive

Li enhard, 1981, Biochem_ 20:51
lﬂﬁfﬁgﬁ&ﬁ%‘; er-eaRession of GrEBhr éal m'frsaﬁeti E@@F%@S@kedﬂ ghugope
guch as
uptak% AR RR et mithirbccl BrRgu AR SRS E", P
[0112] eacn some bﬂnboahamhtsatheghtmem@ahrgé afer eanspyttatiyamasd thaBBone

re separa for a by filtration or .
gluc%ee'ﬁ%qsp?%ﬁatﬁa unt g0 E‘E P%%élpﬁ%ﬁetw ﬁhlﬂsscoer&f% Wwifh sy overall
level BPQh&%EttﬂaﬁéﬂoYtersT rés%ﬁeéytﬁg celid ochal asin B binding is

correlated wth t [ evel of GUTs. [0114] I n another
[0113¢ b odihotbert assa}hbr Iamamg)ﬁhe gkpmm Tevelnd| ;gbrcbm 1$ansporters is the

extochiiFL PR RAnS HoeWiEh rttade: 1000 o Fmalbey ol ag 4500 O

et al., 41996 ONBC/REEIKE DS, STRIO-153; hﬁu@o%ﬁt&@%nhw 193<1am%c¢zem 20:5108-
Kato et al., 2003, Anti -Cancer Res 23: 3263- 72,

13). Bapfdy, meambrapge¥tetcitaroprepired gom e digsuscu Rl el gad mixed with
iQn S
radio- ?fo%}aé%élzcthc g’l gfégrlgg'cg?ojchalgﬁﬁ B 1—2{ he teg 8F tzlg Exga?gglg the membrane-
bound(:nmlxﬂ'ned dytddhelasitrB areSeparated Gfor eﬂﬁﬁlkle betfil@dtion ok DY Centlifugation).
Nucl . Med,, 38:1344-48. GCeneral I{){ égI ucose uptake is

The mpauaacepriiph 1 GouRise CeRsaipaaplie: geddetormrdiglien: B binding is
correl@éd%vnf.ﬂ t‘ﬁ@'iéé@?@f(@ﬂ ose (2-FDG), 2-deoxyglucose

3- O et hyl gl ucose. d ucose transporter
[01 14aact | hm anptheaambedingbat, ¢érenfievd dbf ghmoseetxzmspbmaars byderomiited dry

|on to h sin uoresc nt | | abel ed
meas e e RGBT ol e BBRn bH SRR ST Rsion and
gluco$iptalle i¢B1ddB N 1AM NbthBE OPbAS{akip 1 8IS 8 A 9003, Anti-Cancer Res.

preferentially transported by cértain glucose
23: 32616-325@9911*@ %corﬁiatlm&ﬁrléﬂuome@m@ogsa otz btion iwith GLUT1
e e B RO BB S e e T i
art. St€aNsREskelr bl 139CAN0RE]. TS B8: 1334008 dRsheralld), glucose uptake is
accordance with the methods of the inventi on, a basi
assessed withypogimstabelizetia glucere anplogugs. slschﬁé’rc@mrp@ﬂogyglgcose (2 FDG),

2o BRAER T L R BEBRE R A el PR B B Bl e

determiaed,i foribxeamyile, rygeitioarentifsomtorm gsaph @pini fal fiokdseerilyabeled
to treatnent with an anti-neopl astic agent

glucoseanglagnr t ed by the particular transporter. [0116]
Thus, in sonme enbodi nents, the anobunt of a gl ucose
transporter is determ ned before an anti-neoplastic

s PPN AR OPLAS AR oo, 1 9 o

redet erm ned anount, a determnation of that the
[01 ISE ancefrtain anti-neoplastic agents are preferentially transported by certain glucose

transporters. For example, the drug streptozotocin is transported into pancreatic cancer cells
by the GLUT2 transporter. Detection of a high level of GLUT?2 transporter in a cancer tissue
provides, in accordance with the methods of the invention, a basis for predicting that the

tumor is susceptible to treatment with streptozotocin. In general, the higher the level of a
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susceptible to the treatnent of a particul ar

anti-neoplastic agent is then made. The choice of the
W@uA88pl asti ¢ agent can be based on a nunmbePCD1S2004/006897

factors, including, but not [imted to, statistica

.anal ysis or substrate sggcificit£?of the gl ucose. )
partigulagiapenorisy thempareapsqentible the WH9H&H Featment Wit ay put-oewlastic

t j ifically transport a
ag@ﬂ?%??@?ﬁﬁéﬁ?%@ﬁg%%ﬁ%gy%%mgggﬁt. A correlation is then
[0116]medhay, & yomaeabbditnsasnthe hmohar gfer gluedse wahspoitet fR@letermined

| ucose transporter and the susceptibility to that
beforg ap anti-agonlastici agenigs selectpd for thetzeatment. {inge Sheosipense dansporter
f ] .
vl B8N S GO e G RS 1 Bl aner
susceptiblgdo thertieabderd d aparticalar hetnneoplastistaige, is then made. The choice of

the a@%ﬁ%&?ﬁ 1§ %g%}\ﬁg:?g%%’f? EP%E{OE%SI}%@'E{%%EEC n%ﬁ Er?ctllllcﬁrrllg, btutr:] ggt 1}£i%ed to,
statis@t416RA195E BPhIbRtratk BpR&iasT tRETDIREb SR Ahspdrite, 9! ucose

transporter is known totransport a certain class of
[011Hnt i Imsoops esbodimgnfenths glucose tegoapgrtesr is KBLdWiRtol spedificalty transport a

ranspor | ucose, anal pgs. wth a npn-nodifie
cers/ FISRB R 4585 51 BB thorarBRRED b veon th targer
amoudbbf the ghiebestrirtpagatind itk PEEPEbREY ethatdti-Addplasay 8den®f For
a_ glucose transporter for ich the agent is a
examplpp glupfpefamide alserkmpaas ghifedunigsehasdiecn ropartpd i be trapsported by

CAR ' ti . e e

SOLTL ATagt o b Y801 1T oIBR8 g i

accordancewath the neetipdsod siee invanioppthbicthe birgleeis subaptible to treatment with
ref.erence value, the patient is treated wth the

glucoforf: -ﬁso& AR emho fmen[t:dﬁa giicogs tgeprtes dhkapwn to transport a

b0 A 0 ARSI AR Ao

analog$ wghnatonveddified 2qositiohat i on bet ween | evel s of a

o ek S R S b  AEBR 8 Rt o

glucok®fran¥perieri e whddthe Addht B 08588 {CftdrBned@Bdee whether a patient
determ ni ng what transporters are expressed. A |evel

has a gancex pf BB Hat py Beensiblede suctplaeatinentt df theaaneensample from the
. ' t he. reference. profil,e f.or the, .
pacl 1500 R5EPPAESHe bl Pl BTGRP A R 8t i e
with @t hefhevsdastic[£2@20] A variety of substrate assays may
e used. For gxanple hexose uptake and conpetition
c

1011933 saf)8 agetica e dlntifipd py 3 mrbsiyate of p petiicnlayr &gnspertprusing art-
knowHSQIRHE (80 El‘?ﬁed"l?e?m?? Riterh @ty %lc}ﬁrrgﬁﬁgn B&v&%@x% ferv@?s g)? a

whet her "a gl ucose transporter transports a particu
transygutes andasusceptiBdity teamagenGeanchecestbliathed, by2idO@ifyihg a population of
. Neurochem,stry, .86:709; rant et al., J. Biol. Chem,
patierfg 55 WhogiHs pagis-hg brogih e@%ﬁ}mea il ey hapriggporiets e
expre%!l%ﬁl A B868Gbr eRfessiditprofis B9 4 parditulaPpitist NS bé ES’IIHE:SI%& with

ucose transporter can be prepared as descri bed
the refeseitee peefilaifor tha gopulptéan fod whamahe Gesi@ a0/ 98vetiEEfective.

CT/ 4/ 7. defolliculated,X t Th
o12] 0L R JEE ot BiHans SR i Bl Eca g, Botshe st aid
compeiticcdzedys Shitied dut &1 prishaflkll etiltiB 6F in%i’éﬁzoéﬁsodoc%]iﬁé been

.contai ning various radio-I|abel ed (14C, H etc)
routine]y issd to dterghine pdethsha Blugasetipanpportes rpgportapparticular substrate.

See, d.9CERRA 291, SR, 98G I rbtewnideH), 8890898 h&Ser al., J. Biol. Chem., 1992,
267:14523-6; and Veyhl et al., 1998, Proc. Natl. Acad. Sci. USA 95:2914-29. Sense cRNAs

from the glucose transporter can be prepared as described in Veyhl et al. and injected into

36



can be analyzed. For SGLTs, the electric properties of
the glucose or glucose anal og uptake can be anal yzed
whyooenglieyi ng t he two-mnm croel ect rode vol t age- cCPEINPS2004/006897
techni ques. [0121] OQther assays are done in primary
. .such as human carcinonmg cells, that are known
defolileulés@é PEBapUs 0,99Yt@$ cLhegocytas @gsiacehaigskindhe presence or ebsgnes of
a 14
cyto BRI KPS SERAY) biIchdiR (P SR UTRAR ARG DB 145l PR .

’H, etw) gheogeor ghllcoa@sn‘ﬂh@@ tote castedc et noubBidd, @adi&dt &Y iDthe oocytes
(fo SGLTs W, th various_ radio- |abeled (for

phlori z
can bg.gg %i 3601, @ﬁe FCHISERSTtigY Rlcths 8lugpsegirilepnse analog uptake

are
ez b%%?% e R i bR Pl B A
[012)]el amhbrasqags areafone breprimwenteilgrsuclams hmati ¢carcinamh Icvlﬂsi; yhat are
i s used %etermne the susceptibility of a

knowi 33 BlpisPed DI Stoo amportsh e Sire Doy srid Aupuled to
confl@étice 211§ @Rh aRtdcRePARIYesusp ARl GhBYeliart Rich 1ﬂ@fb|a%q’m the presence

cells fromthe tunor are i ncubated wth t
or abggmee OﬁeﬁmlalasimB flge RILLEES) oaphlanzmt@rc.ﬂ‘GIcTﬂ) oz\eﬂt vagioupreslio-

bl KSR 2 . IRLEA L FRRE IR e JBED, A

1ncu‘tﬁt16n Qﬁe wrs%rd wighell @h@ bl fed(fBr Bidioadvity. 30 m 1 h, and
the effect of the agent on cell growh and

[012% ab 11} # rejatpd aspeeta thgmy eniing, %ﬁb‘éﬁ’é acity aseat isaised fordetermine

the s%‘l@%}?tg)%lg o‘i’g fgllttl_cﬁ%g Bﬁlg%t oL ﬁ]ﬂ‘fgr? B%Jt fs,?ﬂapa%f ngoplastlc agent.

Accortibg ’eocthrsanesth@rg eplisfromrthe aﬁhmt&dire ﬁcﬁlﬁﬂ&&tvitb thd dhticdoplastic agent at
‘g h co ar ec\ﬁ ‘ﬁ?} controls (e.g., as assessed_by

a varifly ol OPFRGISEPTS BATISEREGle RISMeIY Xie CSUERUATODRIAST the agent s

admifiSRFRINb h AMmaf pafiGRYUNALBnt Bf HbADIhE fn¥ 14/?13 g‘f o] e)m 30m, 1 h, and

assessed by nnn|tor|ng apoptosis In t
3 h) the difectof the agemtain cteﬂ@rowﬁmnduvsamhwaemtemlaed amd ctt&npared to

contr?lg 212 {Nhic%r}m%t%%l a9 %éng alild/fnbca:g]%o? in ab%lg‘{eregt %}tl- f;oplastlc

agentk 8A8iffedh} afti f:ﬁrﬁié_? enfIPBeIME & FEREAGHIACHYr SN Acohtbared to
this nethod to identify the nost prom sing candi dates

contrels (- gelA§ #sessedby mgasusingteell pambemr 2 BirToRENYISTEBasINTA content) ora

e SRR M-

that thetubrd $s s‘u@dsepdeteatb e aglgt. | 1B\vak Sdbdihdhe,GSRnkr GePahL @S, at least
are _descri bed herein, and other net hods will be

2, at Isash 3r dlrdeast & a6 frastoy oadileast 1) diferepiagsntarmre soreaned gegprding to this
{s
e RAIRI o8 iy AR sl SO SRR
used for the determ nati on of the glucose transporter
| evels. In other enbodinents, two or nore nmethods are

6. DEVECES ANDMIETHODS FOR MERSURNG DEVAILS ©¥CTRANSPORTERS,
trans&orter | evel s. For exanple, sanples show ng high

INCIGBING VYL TIREE TRANIFOQBITRSB7 WO 2004/ 081181
PCT/ US2004/ 006897 transporters by
[0123] nmu doimisberolf erathols fyr mﬁnwehaffgwobbreﬁampm@s a&escribed

.to ntify the rotein | evel West ern bl ot assays,
hereir, and gt metopitih B SpEieaf ghe etFIhG bf selevant sioRpon
conm&rﬁﬁdna(;ﬂ tMis d%%ﬂmu%s I8 Bot @&bb&&ibn&' dﬁﬂéﬁv&mcﬁlk EnifBhe B8 the assay

further exam ned for the protein
methods is used for the determination of the glucose transporter levels. In other

embodiments, two or more methods are used in combination to determine the glucose

transporter levels. For example, samples showing high expression levels of glucose
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MRNA | evel s of glucose transporters. [0124] In sone
enbodi nents, the expression |evel of only one glucose

wo e@ndgast er i s measured. In other enbodi nent BCT/UB®04/006897
expression levels of two or nore glucose transporters

are measured. The neasurenent of two or nore gl ucose
transporigrsshibinianrohisiechgmigiorassays apyen fugthenprogessed to quantify the
proteﬁ‘lI lgs'/'gl tb rWQslférP()lot [ags]a§% ]1f 41f<lh &t%?ﬁg LIBT3 ’th% é&%ctluoner.

expre |on 0 an one ucose transporters is

Slmllﬁiﬁ?ﬁ%taimptbs shdwingihdghogluédse upaké ynayDeeuaidr e\ﬁblﬁﬁlemﬂ)ﬂ thebfotein or
%‘ ucqgse t ransport ers are expr essed in the sane

lewslpof glHgossiramsnottictner may (1) determine which
0124 2SRRGB LA S B
measwed.e frmbther enlsqtimtes,she &@jressionl lewdls afitwio- arangrk ghicose transporters

ent ased on the know edge f whi ch drugs

are AR AR eTIER IWor PG PR I eges g be done
sequeﬁﬁ%[lsp&emmm&ﬁéoﬁsl%_rgl ucose transporters, including

GLUT1, GLUT4, G.UTS, GLUTS, GLUT12, and HM T have all
[0125) e e nInssooveremmbp dimems. shesgeession afdiqre thaneme giivese transporters is

e on_of. .tiple glucose. tra orters can be d

meas i€ This3hn@iplit Gl whERE LS BRE ot fEbigtoed in
the safd tidsié. €THE praSeonkr RB pgrdeedrﬁmneewmaﬁ &aﬁ@ﬂﬁ@r@ta!r@b)lﬂesééd ata

si mul t aneously. [0127] Met hods of sinultaneous

level h@asrﬁhewﬂrﬁrefsremﬁ galgg frdbaitispng by assayieg forseveraltiemsposters; (2)

{
selectgaﬁ'la Lo a:stz% X gglblaééeh d&E@F gﬁﬁwfﬁsﬁ BP@h{ Fld}lpg% et transported by which
transptamtre;cmses only. For exanple, microarray analysis can be

ppl Led at both the RNA and protein_ |evels, includin
0126] o FW@%@&’E‘% Rl slicote FavRLers fncluding CRA okd-UT4, GLUTS,

GLUTE, asueis %F]evel?ﬁﬁh e ﬂ%%ﬁhow 0008 a[igi; cyigs.. T The

measur i ng speci es expr
detectaorcef multiple glivessa a‘aasmr‘mrsl dan fba dane bychethrodk tideallow the detection or

meas{}iﬁr%géﬂcfﬁgﬁlgiglegg%%gsl‘ié%r?s%&g%g{ eol{heg!ge!él entu lyg)gts{,g}gu ‘@%Egoruas y.
[0127@ at . l\/Mﬁﬁ)ds of Sifimilt8dbus meadifeRod of%hesé&)rezs%n lev%ﬁdof more than one
0,270), high density cDNA arrays (see,

- g.
prote@ahbw&m the art an@%: fugheradeseription: mmdaq herelrios foadussiative

L LT L N R AT

levelsaﬁﬁhidii@ foa shesdeddrmiifeitipn ©F (6VRIsGif ahdry tlaMdnk &thorter protein or RNA.
di agnostl c kits. These techni ques can be easily

10128}, § 5 pMsthod g@(prd*@@swng lerelp pEBwHiple REW epggies expressed in a cell or
tlssuerﬁ%@fl rl%ggh QU I11'§:1ucf?:fh1 &'&ﬁ %g pémpﬂg&gcfeﬁdéég él)l%&)-ltld!a rzlrrays

ments, the
(Lrpshutaasqiq tNar Gejet. a1999d21 eom DSl PatNiosg5 44508464, 578832a%,556,752;

and 5,5¢haF), Bt ity o RPeriant (Gster b1 SHSHR' &- 9 habeisippa7467-7)
dot arfd8ét btk WNp 'sF&i&PﬁHQ RAlps] AHIRLASTARRS ﬁﬁgé’\ﬁaﬂng@ég%d de\ﬁlces are

capture ~agent and itS respective target pr
well knapmun ¢hegytandsare &re HnsisafiynamylcevmarsialihavailgBle Wi gnostic kits.

Thosc EREELRR PO BF Roo1 Pt Aien BT S i antp m st loves
of gluBbstEinkortatgd smal |

[0129] In some embodiments, the levels of the glucose transporter(s) are determined

using a protein array. “Protein arrays” contain different capture agents immobilized at
different positions on a solid support that allow independent interaction between each capture

agent and its respective target protein. The capture agents can be any molecules that
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chem cals. Protein arrays may be used to determ ne
guantities of specific proteins in a sanple. See, Von
wEogelsmgl et at., 2000, Bi oTechni ques 29: 1066- FOT/UsnaH006897
Proteom cs, 3:2116-22; Wesner, 2003, J. Lab.
Medi ci ne 27:85-91; Kodadek 2002 Trends Bi ochem Sci.
selecpvelpbmdde the targebprotqin, suehhes MBS aRgombinant peoteins, and small
e
chemic{iluéc ?géét@{ﬁrag%] §r agret{egfsgc? EJ &é%éggﬁnee@lanﬁtlém nggeaﬁgg%telpg fha
sampk:xzﬂasp J Eon Eggelpgtet ah} 2000¢ Biodechniguek A0VI066-170; Hast) CRatdmics,

t s fre n with the over-e ession of a
3:2119:2% W %ﬂﬁ eb by Madicpe ATSR-9T, g&dag%r;gp % Trendsiochem. Sci.
27293v§)r0- expreSS| on has been reported to be associated
wi th bl adder cancer, breast cancer, cervical cancer,
[0130 ol olespinad enclaoliments e:E t}mha*gemabn,damisefqr ophsdrre, or £ amalénumber, of
neck cancer ei on;/ rc:onras1

glucoggﬁ%bs%gggﬁ a6 W?sgfqﬂi ngﬁ(epél? ca 8F eifangsy the tl?vﬁz{tgﬁ s cancer is known

to assQ bR 5BAE ﬁ‘éﬁuéﬂé? wilvi@e Bb%xp?é%@ioh %‘f § lpaﬁi‘cuﬁ* UiliLodetrdsporter.
cancer sanple froma subject with bladder cancer,

For exaraple: GEHA @fver-@mressml hag hmvempomﬂ torb@@smclatmah bladder cancer,
age ncer canc
breasERREr i Plen QSR porBRR! et BRI Phuonl BRco GRS P hoad and
neck €126 leibrByosaedoniay] tveslian LH3E lanBHITSi dQ¥BEer € MRESTHIPY) in one
has been reported to be associated with pancreatic

embogdigpgag pf tb@rlmgea%lpm the feygbelf GLUE E dp @ cangey sample figg a subject with

bladdf '%gélnﬁf&st%fam%é? e'rﬂ)f@ﬁ%%ﬁ&:? coi&?ﬁglec\éﬁlzeroésoam%gl éaﬂcé} astric
cancer’sanple froma su bat Ancer® of

cancegdsbd aad nmkocmncersledmhmsmncamds ok/mmncem’omwm tanckhg

d anger IS a pancreatic cancer, and the |level of GLUT2

eteriielhe cancer sanple is measured, and the anti-cancer

[0131?9enGLIﬁffcﬁJe?—%kﬁ‘éssfl(ﬁﬂ'iﬁstU%&l QHQd ﬁ) s86difi8 Qfth pancreatic cancer
streptozotocin,” glucofosfarfde, a gl uSl NTAFg

or gamﬂmm Amx@zglyewm euﬂ:@dmeem Déﬁ@l inventias, thetavel of GLUT2 in a

reported to lated.with brain cancer
cancet SRBP TomL & PPl g1 P4 O BB SR pert fietermitned. none
emboliveifith®BanckHR al ;fé}i@leat‘itf cdabdfTBnd fhe Fevef BNGEUTI AP ECaht@Bample
a subJ ect with brain cancer or lung cancer is
is megraresy Apdhibg anfieRBGT apentdvsrtectadivern tlemgroup consisting of streptozotocin,

gluco o%ﬂil%d%t' qn %ﬁmr&}l@%ﬁ@ncer and the gl ucose
rter

ver-expression will be unknown. In these

[0132% n‘OO@LIIHBtcSI,er-axlﬁﬁisﬁcﬁi Iedsibeen RPLMEE be d2€oddteil @SR braln cancer or
transporter and different t%/pes of cancer is firs

lung cageeth Kicspekingly, Thons sabodiment eisthe gnispidansithmlcpelof |Glr1ﬁ53 ina
cancep ?&n%l@ floBea by &de Svidf brglnsc%h%?to?ﬂx lc‘dﬁ&ﬁ’?gs &ég%grﬁﬁ% ter is

ermned In"a patient tern
[0133:];| n’pln)somnboehmbtﬁs tthe edrrdl@ionl beofednrtha spret @&rd tha ghicose

cancer sanpl.e a nister the d i f the tatal
trnsP R Vg P BRNOF Al PEFBREHEE 1nAVSF By Otmen % § GPaFigion between
the glaévay %n%ﬁh%ﬁ&&ﬁdlff@fen@ Qbﬁéah@éﬂ@ﬁrs@%stﬁlﬂf‘shg& gmeﬁ%d\{\Qwh as
2004/ 081181 PCT/ US2004/ 006897 7. H TS A

exprepgargprefiling beforaipderels aflieselented glucose traxwoxﬂ@ss Ketegniandiin a
patienq.eXfté:rﬁgﬁJe?};, oni& Enea%nsk n191y n?éalsgrre]:tthé 081 16vel of transporter in a cancer

sample and administer the drug if the total level exceeds the reference level by the requisite

amount selected for administration of the drug.
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to determ ne susceptibility to particular
anti-neopl astic agents. [0135] Kits of the invention
W@ o09psHel reagent s for assessi ng expressi on of PONESN4/006897
nore glucose transporter genes, such as probes and/or
rimers for detection or anplification of glucose

7. KIT§ AW AYICGESe products. In one enmbodi nent, the

probes are nucleic acid probes or priners that
[0134]p e cilh brabdpgctbibedntention pravidastkits apd Hgwices| feddrebding patient tumors

ranscri bed froma gl ycos transporter gene. In one
to de H&%ngﬁﬁ%%ﬁ%@%aa lﬁ?oﬁﬁﬁ fiss specific for
0139N€ W®itsd i i i
01351 S Bkt R B g kiAo mor
glucase arasgportergenes, Mueh ks probés artdéoriprinesnt foprdetratioropt arpidfidagion of

conprise additional conponents. useful or perform
slucqiR PR prRRefectsiortiEts 9 aRe Fomoation teprahel wESusigk Agpprobes or
primeéx® tighit §5Refiallly Behdt8ldng oPoréd fEllyRLICEARE RhRABePfrom a glucose
nucleic acids fromcells. In addition, the kits may
transpoyAr gepe. ck ansrearbiodiment the ki containg fptikaties spacific dor{ane or a

i ' ' .conpar.i so
P ASE[S pSAN BRE) BleahBALAR o By pgen shcos
transportdrab Tae kitrofelic) inaentidesedy frtdnhky edipride®ldflondh®mponents useful
resent inventjon also provides kits for determ ning

for p%)rﬁ@qnég,@e gt l1;'1.@6 wventim, suchcas deggesfoF p@rig digsoeigtimgcells or
isolaﬁ?@%&i&f orMREKid dciHsFr R RPIL $n ad i) %ﬁﬁl{g%qg%f?cgfr%n & R%bration

conpri se diagnostic screening reagent’s
curveésna taferendecaspla(or phugein e nudleiceofd) ifor dohpapis@stent predetermined

net hod. .[0137], The inventiaqn also proyides devices
Valueﬂ%%(pm ref%?mieﬁ%mgﬁ _‘f%%n%“&@ Iﬁ_g?m)sf‘s S‘Fﬁ’@_ g CIf%nt i on. In
[0136]Ne 5P BFdsentInEkAMDE B1s6 POVIARIKAE o ABRR kiR S thPERRSE Shount of

specific for one or noire glucose transporter gene

glucose granspegers i hymae Heweiod bedy fluidrsemglass n o= pnioadichent, the kits
compHIE aPIEROTR sEning kIR RS U BNEHER AR TR hE 1% 1eBR FT 0 Bresent

methepd| ypepti des. [0138] In sone enbodi nents, a device
conprising a single immuobilized probe is used for

[013G ¢ edhe Hyention Yprpeiisiss derdpes, usaﬁlﬁ) farrthg/screnning methodsefithe
im0 6 Bpblf Al SR A BB L s o mor

glucosatrampbrteisgens pebduntsi(bslynsdledtides enprdteal igm@anisled h@The probes can
. .each of ; urality o tQbes, inmmobilized on a )

bind E‘ﬁ%&lﬁ?%ﬁ@?f a&ﬂ%@%‘i?lﬁ ﬁ@%d?%@ai,ipsbfpe%@ﬁs &% §§llsgrxprasaing

polyp%Hﬁ’&ésf ate. The nunber of probes on the array can vary

depending on the nature and use of the device. For
[0138x anf someerhqekimpntk,  davigtcoamriaingfacsingle frembbitiged probe is used for

| ucose transporters can.have as few.as 1 prabe,
sorceffnty B 636 GRTRRGA ST pERLIONDH i SsePev o p BTt adpage  usually
at leafi OQ801RY 6f PFREANHrobEkIRmabiliRl] ThY th AkAg» RisBAh its usual

hybri di zati on formats are known, including

sensegingl gasane thebeachet amluphity of Drobearimayebiliztidpnst subkigate,dian s defined

T e e X
on theleatineend aspof the dgvise. PFOsatple, @ diistelo @ miat ANHPRE d6tecting

gene roduct
glucoge transporters can have as few as 1 probe, although usually at least 2, or more than 2,

distinct probes are present.
[0139] A variety of binding and hybridization formats are known, including

oligonucleotide arrays, cDNA arrays, dip sticks, pins, chips, or beads, Southern, northern, dot
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i mobi lized on a solid substrate is provided by the
invention. Any of a variety of solid supports can be
w@e@d/osmBi ch may be made from glass (e.g., gl aBGI/US2004/006897
slides) plastic (e.g., polypropylene, nylon),
Yacr | am de, nitrocellul ose, or other materials.
and s afdgvice spmptiping @ proke foue lhicoserangportey gene product

R L N N
suppctaf bé-udet) Whﬂlﬁh@ﬁb@madé froml8188.(e @Q@M&Eslﬁ%’é), plastic (e.g.,

6: 639-645. ~Anot her nethod for naki ng@m croarrays is
polypsgpylene AYoR). galyaelsmige, otressHulose of PHer matesipls. Ongaethod for

e e o
by Schel@ 0.3 299% SEBhceTBD: AGIA 05 SBAlon 2741, 1006 480 et ReaLigi39-645.
R R NN O .
See, Fodos LANL 18b1 fdcankd 945 .967-93. Q%&Qgs% A d1€ 196y 'A?a%re%o}el?f?m 1675;

present ~invention are directed to mdasuring gluc
and 1.5 dites peod. 6159'8,83RU5 556, M5B mhad dj516,278, at | east about

0140500, ARBSEEYE R B8 bn orEon R ob alep i ppaRgE o.2. n

array @BmPrisia¥ pesde® Fordl SuBMtattRe Giabti bt & g o) IR Bvices of the present
hybridize to) glucose transport gene products. In One

invengif atf ditested to measmingtalugose tr@mﬁppﬁgrés Thusyen emhediments. ot least
0_di stin 0
aboutll(?)Q/E), a@h%{n‘g\}g\tg%le %’a%ts %bou? 5% étlrlg%slt %1% %EP% or Sat 1¢'ea1st %@}n 75% of the
1mmdbﬁi&red bshigt ob adﬂesibe of hrrfy Peelically brdge. ol hobridibot) ghicose
dlstlnct(frobes As used in this context, a probe is
transpogt gane pEFduCtsy dpPac sebefimeph dirsubstraln eorppysep fokrrdhapabout 100
dlstmeg[?rgﬁg%ﬁ é{)e{r ?1@411' 325996 S.VU,jdlsﬁrQ:E pﬁﬁ)@? Sﬁ\&érytﬂfrgéﬂo%f 18 Gistinct probes,
fewerdhdrf ahvomhd dgptinetgirobes[cd Tetgr thz[n dnat 8 ﬂi:sﬁdcﬂma‘[bes tAraused in this

sel ected from clo ant |es or
conteR, f BFo0ed SURTICE. Briich GO HIIGORT HaNq By Gprobsifia B3 gpecifcally bind
the sa‘ﬁ?é’ POl pHES 0Ofol | ARWHHAL Bile. tdnah ang?NAfﬂrS@ésl f¥r BiFfderR éerhes).
ucose transporter protein or a cell expressing s
[01413 pr bt (Elerﬁmb@ﬂlmmi the prqisms Wéplep‘@dﬁrcmamonactleml lagtibodies or other

o TR PRI R R o PG g s

glucog'é‘l&alﬁbﬁﬁﬁ'giroﬂeﬁlvﬁfﬁdeﬂl’éxbﬁémﬂ@ Qithdesietsip etlobds Bepalybeptilles can
t he prec ng sections Aspects of the invention are

also bejimgeabilized dn pmarrmeiopgpt, Su srgmpleaifpineBLIS A fosmethingaeld-well plates.

the | evel of glucose transporter level determned in

the cancer sanple is conpared to a reference value to

1 ne whether the tunor is susceptible to
8. E)?m%t Wi th an anti-neoplastic agent conprising a
| ucose noiety. 41 WO 2004/081181 PCT/ US2004/ 006897
(0142 x ANPagpresaps QtVéntﬁpmlw&yem describedrin degaileinghg preaedmg sections.
r. I SC

Aspetg> %pf@g%\}eétalérrg%%g l%sg%age?]l }-ﬁ;én%ggﬁlﬁg)ex%mgﬁeﬁ ?16?&0 case the level of

glucostetratspormdrigvel Hetetngivied irdthe ChidE? sdnipla isseviiaed toQPeerence value to

pancreatic cancer patient.
determlne whether the tumor is susceptible to treatment with an anti-neoplastic agent

comprising a glucose moiety.
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[0144] Human pancreatic islet cell cancer or carcinoid
tunor cancer tissue is obtained froma patient
wanaengasng surgery for treatnment of cancer of P€TIES2004/006897

pancreas. In the operating room the excised tissue

is placed in a container, clearly marked and

transported to the pat M@artn\snt. Af ter

pat hol ogi cal eval uation to assess tunor pathol ogi cal

char act er WestensAssag fordGEUSAdevelh o a Phecregieluemaront ai ns

tunmor cells, a portion of the tunor is placed in a
[01437e! | THRIEkeHpRURERIHRE An Qxﬁﬂ')oﬁ&%%mglh%ehﬁn g&ﬁer assay for

[ aborat ory on dry ice, where it store
deterggpg e lcyel: af GLUT2dd a spmplediam mrp@ﬂcamai@scanaerrp@@dmte

014450 85 BB S R0 xRS R B RS e

from @batieiphésrgoind l&%]sryﬁbﬁtrédtﬁ@ﬁtbﬁﬁﬁﬁr%f tie paat@he dindRéloperating
pul verized in_a _thernovac tissue pulverizer on dry

room fél@ exeipel tisgee isiplasad po aemitiness clspd Brrlied aad énaemortedtﬁ@the
punc 5 dep g R HOTRARIL B8 o DD ol

charactEﬁ)éHb)s and % a'I[slufedhanhé. Snple Lok yaasaells, a@md;m/bsme ttwifidr is
rol, 10 ug/m aproti n| n,

| mvl hi ogl
R T T e T
stored ét@b'dé@re@@@ vl HEAMh RERILERIRY, ﬂ’e%ﬁféghs%)lﬁéeﬂ: Kfo;)@j" gsfused to

h the appropriate probe depen ng on Si
assesg mnqr ipsesercezadpheracthigicsh @d’mjmﬂmﬁtw apply o either typd odwsmple.

0148 s S TR SRR e o e on

dry ice£atidrthé HgRe patvddr 0 pHeeWid DéledDtubb. ”Pﬁeftﬁsﬁ&p&#‘db@’iﬁﬁ(ﬁnogemzed in
the nucl ear fraction and cel|l debris fromthe

buffer(p0gaM Tm—HQiJ@@@n@ atloylens) damicdetraasatic FhHe (Elafﬁéau % Agiton X-100,

10% @g‘l:&%rgélh %@ Iﬁ%g y C?’?c’)lg&ﬁqe tl'@ﬁ‘l&l@ylggéﬁﬁf %B/c%rgm 8 ug/ml aprotinin, 10

ug/mifeiepting0.5 imiv|phehyigeByl fidphdrs/ ﬂ&@@&%dalm)dlﬁﬁmp@%tamn) using
frozen until test |lirﬁ1>% [0146] Reso] vin gel s (10% are
polytiope @ity theppgraprizpp SPP%@éHSgI Aihgslzp ng’@ @%e(ﬁag%le The

s S 2 A0 05 08 Tl oo
betweies bdegaThe dsfuehoBO gmanmis@snm'ﬁwm (650D Iorllﬁ maithded to separate
e P i PR 593325 Pon sy B S e
resultﬁi@%ell&ﬂ@ df@c%ﬂdh‘d %_ntl $hé Mgﬁlaﬁhﬁ‘ |vMu<E}PéHn%Qné lﬁBchf?cyg@ohc and

appar at us usi ng Syringes. 1-Butanol
membygie-berind mﬂtetn@pm@hudmgéﬁlﬂé"gb,l 1§ remgovgdland etomde&@m until testing.

ovsaf Y Ry 3R¢ bR B8 a9V bRl ARS8 oo
wt/volyay Srml qfwsM Riis-HCL eI ®8UF1.5@nil BEddEIG Gt 0% Aebf (BBSDS; the
bel ow). [0147] The st acki n el_consists of 3.75 m_ of

resultingyixge ifdagpised SoA0guinptesy BEYEDI (3978) isiaddest apdhe mixture is
again gﬁ%a% et!?ﬁlgog 38 'ﬁlrlﬁunt?s),( tﬁénfﬁgmlngﬂf %&%%@5% é@ %g 11{11 oqu)‘V]) 95/ 4dded, and

the miR@iE hBﬁﬁﬁédl%@&ﬁ)ﬁredpn’&mgeﬂ ggpa’tdtud agﬁg 6edc bping?$. l-gutaﬁol (1 ml)
ut es is added to the mixture, and the |

is OVeﬁ?@t%}f@P. ﬁfgﬁ% Vlaaggls@@ae‘m gwgn%@%e I aflowed i polymerize

for 1 l&ﬁfrsPﬁ@lla%Ieof(bgtaﬁoms remt VA Hyswés‘ﬂﬂ‘%qx/lth %% t]E& p?fog‘gc}(f)&&ng the

gel is poured into the gel "apparatus an
stackipg gelddecdpdowpri atel y. The

[0147] The stacking gel consists of 3.75 ml of acrylamide-bis (30%-8% wt/vol), 1.875 ml
of 2M Tris-HCl, pH 6.8, 24 ml of ddH,0, and 0.3 ml of 10% SDS; this gel mixture is
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stacking gel is allowed to polynerize for one hour.

The conbs are renoved, and el ectrode buffer (25 nM
waeaeog/osti®2 nM gl yci ne, 4 nmM sodi um dodecyl sul f BEBUSIBI/006897

8.3) is added to the gel holder. Protein sanples to

be resolved are m xed wth 5X sanple buffer (2 g S

prepatedangy degwe¢fqrt38mmm®@ TEMEEe(ZﬁiD isfadded tprthe muktpre, 1@1 fhe
mlxhﬂ%ql %ggﬁ@c?é%gse@%r B {fihube®. Rmbd oﬂ@*m é@ljs a’cgf 0. §?n1 %?&dadded

onobpheno

and th’ﬁ%itﬁbkﬁig()@ ﬁWtﬁired ancthé gBi apphratigl ayldeh@d:c)m‘ttsq:)lgleﬂ@ppropnately The
final concentratl on of 1X and are layered into the

stackipg|gekisiaHoyre tejeelymeres ©E opahowiel BheorpiAte remesand electrode

e SR 5 A B B M o

gel hdder. Payein sanples o bduesgetd ammmdacbwtth Sphampdebuffdrd? g SDS, 1.0 ml

of Trfgn 90 Brizogel o M RARG0 LB beilf ERED, SEBSTES Ik i) volume of 20

ml anH'p@P@@ 160 @ %'f@%ﬁoﬂh%ﬁé’l%i@ ?lp mP@ﬂ%é&Eﬁt%ethMHl thd' £Hml of
ed W th t ransfer buffer (20% nmet hanol

glycegﬂyhol giee afidalzonodniralion of 135 lAnd a®)laycThdinge theewib in thetgwé

Moo e VR FoE0 B B B8 St AR 0 Ty O g s
to 0.130@n16IAX sadplé BEEdr). lﬂl@%@mﬁl%ﬁ’@fealﬁﬁ&e@bﬁto ghd f&lland RledgShoresed

bet ween two filter 8apers and stored at room

for 12-Efrpetraetit @ndrandSEQViarraom Wmpelating. t he  Western bl ot
[0148?nal ¥ﬁ %l(s: E%Jré?xhgée\&)ﬁélﬁgﬁé %ﬂ g&régl?l e&@l ﬁa%dgg glﬁoﬁé& fansBlot
apparains, ubm;h enfifled with frensfERGTE 004 mecftianel, 1D2 mmgwymm and 20 mM

Tris, 150 nmM.sodi um chl ori de_ adj ust.ed H 8.0; en
Tris, pHd)ThBeArosing & thejgelssrertesnsh fffﬁl%Eﬂm&fﬁC%l @?ﬁgﬁ@m‘zﬁm gvéﬁl?ree
t
hours £ BRAIGIST, whISBIIERE bBcA R 10T NERSSIAGE. B HiERes aro cither
placed betvabes itwe dilter paperscemg stotedl @0 0omrterhip@0dde orusEBEnnsdately in the

are added. The antibody-antigen interaction is
WeSt%rﬁle‘%iélHalgﬁ‘F with gentle shaking at room tenperature

[0149j or Nongﬁuf jc p‘r'b@maaahg@i@e% o tBe hitRReN@sRaHerdbiahBP e blocked by
m nutes each tine to renmove unbound

mcubpmrnml;nf@n ik B@Jﬁ"éiat-iir@llsﬂlf (Semdhd eyl SArmMossdivag chloride adjusted
v ant,i G C u ted
o pri, FIRRORYS FuPaCi0 flbed 1t Lbon B, E Rk L s

Subse(qlleﬁtq)y @ﬁwm'embiraa%r dvdivrdshed With TBI Qntbﬁielp@ﬂmdrﬁ aﬁ)ta-l(}LLﬂZ!Z
out at roomtenperature for 40

antibediesdn e desired difatieisahid 0Qiprel: Eﬂ@%yévmﬂkwg aidad. Ehe
antlbct)ﬂﬁr?gé&g%%lé g‘?t&]}lctlefﬂ fsRarHRR but %Ffe? g%@?%é)}lﬁ%@% a‘?F(fonﬁ té‘ﬁ{berature for 1

I'n one part st solution™to on
hour. Jae tmafbrhnes anothea maahakd timos withdBITofor 3-rhinutes radletime to remove

Pierce), a uggested by the manufacturer. The
“nbOIS'RéiR’ff ﬂ& Hﬁ%‘fﬁ?apped in Saran wap and placed in a
[015(}} ass Sééo%daﬂy%ﬁbé’(ﬁéﬂu&lﬁﬁﬂb p%ffe;%@ét bl -Pavb# I%G%ﬁﬁ!l ghRdtde he

nmbrane for 1-30 Second Imis d,
peroxudv@e)tmn dddedirte the witratdllubage mmnhqmw(tltfthQQOon THSST/mllk) ThlS
orned.. 4 V\D 2004/ 08 18%10‘5P [ US 004 006897, .The

incubPL R B Fal 3oy oo S it SEPHE Fhakang The

membtBhdsSar® Ben WRisBE 4 HIHED fordNdinutes each with TBST. The membranes are then

incubated in one part stable peroxide solution to one part of luminol/enhancer solution for 3-5

minutes (Pierce), as suggested by the manufacturer. The membranes are wrapped in Saran
wrap and placed in a cassette. In a dark room, X-ray film is placed on the membrane for 1-30

seconds. The film is developed, and the bands are visualized and quantitation is performed.
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conpared to a reference value to determ ne whether the
tunor is susceptible to treatnent wwth an

W@nios/088pl asti ¢ agent conprising a gl ucose noPEL/YS2004/006897
EXAMPLE 2 | mmunohi st ochem cal Assays for GLUT2 Protein
Level in_Pancreatic Cancer '0151] In the illustrative

The lgysl g FLYELMPISEHINGBE sARPLE HUGERR 6% tRgmHs PeEeV gighifymor and

om0, U AR S0 Py it

an antiMekplastiqdgent élqm;FfBﬁigTa ghuoosexndi®y: PBS with Triton X
100 at a 1:500 dilution; and Citrate Buffer: 18 nml of
0.1Mcitric acid and 82 m of 0.1Msodiumcitrate.
[ 0152] Pancreatic cancer tissue sanples are obtained
as described in Exanpl e BXAMRBIE?2 nj cron sections are
cut and nounted onto silane-coated slides. The slides
ar EmmhehvistdchiemnicalyA ssayefo NGIMIT2 FbiciieEewd én Parietic @anbdy
degrees C for 45 minutes to 1 hour, and then
[01 513 ep aﬁ?‘ﬁ& liMist@flve ﬁ‘i’éﬂmﬁ%‘%&ﬁi{b@@ Belols/) tH%ﬁQ@1ﬂgh§u?ﬁr§ dri®Slutions are

m nut es each, 100% et hanol "two ti nmes
emplmaduf’h@sphac Buffered S8 €PBSN SImMazFm§. ﬂ‘mM Kﬁa P04, 72 mM

Nl B 58 7 SEE P B P PR oS R R Tor o

and (ke BRI AKLOR 1 ¥Oditrecid Addl2es] ofS). I e daie citdafes ed
with PBS/ Triton X-100 two tines for two m nutes each.

[0153] 01 5Bpnoagatic gancer éissuesqrples srqrhinigedrslasgribaddn dgample 1. Five-

micro(% & $rﬁ a?éjélit d'ir?oﬁga% cgll(ti@%ﬁsang %logtgﬁ sfl 'Y\Hé ﬁlhe‘é Ql% a1]1pwed to dry
slides are s and heat Yo M crowave 1o

ovenﬂ@tnf&llitlt%aﬁe Tosatedi g 55 depress 6 fonﬂimir&ﬁesdﬂ 1%% ,andelicn chpaiafﬁnized
t hen anot her 5 m nut es at 50% power . %Fges are the

and rehyrated ngylensdhsee dimss fog %ménwt%%eaabpl.ﬂ&ﬂ aqlywa @mes for 3
n11nuf5's RN gn@%%@mbm ﬁﬁ@éﬁ? O RREST Edch O dS; ﬁg@% WRhxidases are

times for two mnutes eac Primary GLUTZ a y Is
blockad by dncbatitgeslaiep iroffr ind bEmgihianeli and Strol ofeHCh hgdriogden peroxide for 20

e e L
[015%" © WaEB&Hrck Y al isPREfoHREd b dwidm gin%e Bagh: twmé]gﬁﬁ%&&ér in

riton X-100. Biotinylated secondary antibody Ts
whicly thelslides are suttmerged aid eating i e mickosvage forddrminutes on high; then 5

es ane she ' 5% Td.
min PP Pet o 2l 48R P R e R frelbdotea o
roomMtefRrhRIFP R approRirhdlels J0uURindict ¥ind 8lRaR&Lfinsed Mt PBRITHR6n X-100 two
are then rinsed in PBS 5% Triton X-100. Chronogen is

timesfgrgp putesgach. figanary GILU Ep piadgbody 3s adged @t W@@awzapaaﬁéiﬂutwn to
each %lgcg (ﬁmﬁgﬁ AE PR %ﬁiful(o%):ltl ﬁgﬁg H{\glngﬁ@ﬁéd Rk 181D odrat 7C ina

gen peroxi es are 1ncubate
humididy uihanmhee.STh‘H slideoare treashet tatoutiraes for &wo himitel ¢agh mmms 5%

Tritoh S SRR Fondc P ooubs i 1 et o Siguies at oom

tempékﬁﬁlré"%ﬂ@gafe@var B iR Yederitg -1 o ! ear. The cytopl asm
4 WO 2004/ 081181 PCT/ U82004/ 006897 cleared with

[0154] 2 S%IQMaﬂdm is ttrenl appliédt foe 3Qinpinltes Froow tenipsratireint hlsymidity

25 AT B SR 0Gp RRSGRA T ST PRRD ffhea 5
PBS, 124 12889, 3bfiaminobenzidine tetrahydrochloride (DAB) and two drops of 0.8%

hydrogen peroxide), and the slides are incubated for 10 minutes at room temperature in a

humidity chamber. The slides are then rinsed in ddH,O for five minutes, counterstained in

Gill's Hematoxylin for 1 minute, and washed in running water until clear. The cytoplasm is
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a wash in running water. The slides are then

dehydrated by incubating in 95% ethanol two tines for
w@2d/0shiips each; 100% et hanol two tinmes for 8-ROI/UEIE4/006897

each; and xylene three tines for 10-15 di ps each;

coversllgs are applied with Pernount for V|suaI|zat|on

clearggh with 8.2 vocieid algelal Gibeassbips) THee didegars themwashed under a gentle

strea.r? %?I’L%%II@RKJEQI} ﬂdtd}f ch:; udtggﬁqe ﬁgﬁﬁ“@%ﬁ?ﬂ{@% sfe%rms%ﬂowed by

a Washﬁ]m ﬂumiﬂg witer Mheiskdds a@ﬁfhau delﬁycﬁttbﬂ' by [iftbaingliRi®s % ethanol two
mpl e. descri bes an anti bqdy-

d
times; A BRIBS O AP e oD Bt ot e bl packs aus) g tfee times
for 10-1s Bipk €ALH; B xﬂggg{g%ﬁé % eE'ed XithBehbum' 01 ﬁsﬁhngtl&h %vgﬁ‘aﬁight

specr nen. ue specimens are 1S0
micresenpgi The slides eat bophadogroplradrwith Kpdak Etocigome upéedel OO film and the
gc% cedur in the course of treatnment of cancer
b“ﬂg Ypiamedeterminedi at el y upon isol ation, the tissue
specimens are placed in a clearly narked cont ai ner and
transported to the pathology departnent. After
pat hol ogi cal eval uation_to assess tunor pathol ogi cal
characteristics and to FeHS¥FPEEthat the sanpl e
contains tunor cells, a oortlon of the tissue specinen
is placed in almpeinbhistpchemicalos BGLAAdry i ce and
transported to the Iaboratory [0157] Speci nens are
[0155] eThia erdryple asdribeslan antiddy-basgininmuacistbél@emiedl Glucose
processed according.to the standard nmethod as
transmawaw%ﬂéa detgrmingng fbe Vst esy LHTlmé%tgtn iRl w@oL Feriznen.

[0156{! ﬁgt TRAR s @@iﬁﬁ nggrg &&gétlgl b e &hfe@&ff@ﬁ%r nithér l:ﬁ Jsﬂl@routme

paraf in-e |ssue ocks u5|
proceduigp gt the camde nbertmentorficandde patihdn dnonedtigedlysipod esalation the

Vect or Lab ies. . Burl The s|j d
tissucgPPUIENS 16 PH-SY By PR Pt alative ek renRee bty G palgSlozy
deparfmdi rAﬁé?i(bamdl‘égl@ﬁ aevﬁﬁﬁlcﬁf 18 a"séé%@hﬁ%i’%ﬁfoidg‘fﬁa? 86hrafehistics and to

rehydrated in Xylene three times for 5 mnutes each,
ensurg d@%@tsnmplzﬂ conw_mSt mm@s c¢lbs; a ortionwf g tissehspeaimeendspdaced in a

well-Ehd 38 Bonsbiier b % e Sl oo S B0 5 reuba  ng

[01573] | d®eciierd. asdbriiediR@BNimMasaXind®% forfRlihamalion fid @dcessed
mnutes. Slides are rinsed with PBS (5 nM Na2 P04, 0.9

accorging tilye spogdardapethad pgpgraft -@mﬁdﬂmlssug hlopk&)Attlmt {hregesgrial
sectloan re}gE fg)]ug %81(1: ?g@m%\%s% %ﬂetsﬁrlt ﬁ%ﬂ{ fgg ?Qra?ﬁli SJHW d'tf?B(ae tissue

blockb ufihgn cryopﬁdt ndmotuaed bhﬂoééeot@b@hé soaréd Slidwes (Veasr Lﬁoraiases

Burligsnys b ed VARG 6 BHFES P ACKaN o EptRs ouRdhey HEberigh o 36 C fo

30 min¥Rs,HnlYtERes 8 ‘I'afTiﬁlZ%é aHM}%S)@ﬁ/t&ﬁﬁ fene three times for 5 minutes
PCT/’US2004/ 006897 bl ock non-specifi¢ protein binding,

each, fl Ae”esthagebivar @menfor Boviduecady aed 96 &thagel twa timesl g two
PSA hn PBS for 30 mnutes at RT. [0160] Primary
minuiggeachy  nen GLUT1 anti body (Cheni con I nternationa

[0158] NC. EndogeRsils!pRroxidases are blocked by incubating slides in 0.3% hydrogen
peroxide in methanol for 20 minutes. Slides are rinsed with PBS (5§ mM Na; PO4, 0.9 mM
KH; PO4, 72 mM NaCl, 1.6 mM KCl, pH 7.4) two times for two minutes each.

[0159] Antigen retrieval is performed by microwaving the slides in 10 mM citrate buffer,

pH 6.0, for three cycles of 5 minutes. Slides are subsequently cooled to RT (22°C) for

approximately 30 minutes and are then rinsed in PBS two times for two minutes each. To
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CA) is added at 1:300 dilution to each slide (diluted
in 0.1%BSA in PBS, 200 ul on each slide) and
w0 peybostied for two hours at RT in a humdity cPh@mig2004/006897
The anti-G.UT1 antibody is an affinity-purified
rabbit pol yclonal antibody generated against a )
blockimprgpepidic aEotaindyrdingithe sh%fé Btq IgEnerendy ?eg@@maﬁlr@at gergmdn 1%
BSAEﬁ@E P%Oﬁlﬁﬁt?esq{tﬁe human GLUT-1 sequence. [0161]
or ative control's, non-tunor tissues are also
[0166]sol @hﬁﬁrﬁ aroivhinaah G Todritibodys (CHemitdreInddrhat@dnal) Iad. JPdtnecula,

CA) feagded o OGRS 1€ sa6h Sde (DL 1o BS i HBH2U0H on cach
shdepéddqﬁé%a?eﬁttbw % Oéj RSt ﬁﬂ'ﬁ hﬁﬂ}ﬁ Afthbe 19 rye ?ﬁtgG(l%g)Tl antibody

ransporter antibody by non-i ne rapbit
is an aﬁ?mﬂy)purﬁlad rattbati pulyrdonval bhtitardy rgangrated aphiost .25 -nno acid synthetic

peptiderapondne pybe sxaiyileod phik PRgRabuef Tueabepne

[01 61’]33 C ¥bAfiedati oS eitrol) dofhh B Re¥dsese 518G soBit&d ﬁ’&ﬁsn%ﬂltthy pbrtions of
he tissue sections. [0162] After incubation wth

the affcqteﬁhmygala ot hdadily orgahe o thedame prigenialsadditiononagativscdntrols can

inetuly oW B e A, PSP EF s poortr

antib8@ Bpfon-fafuferabbR oG Q201e/a1}, abd SaRingdWRitN pﬁﬁiak}bélﬁibodles pre-
Bi oti nyl at ed secondaréqlantl body is f lied to the
a

absotbpd wéththg tangst pptigendsplde ﬁqposgwecf@atr r {estsaay is sapleg observed

RT in
in SN S DR BRI s LSBT L0
[01 6Z}hr odufige mc(lﬁatﬁmmuth ﬁﬂﬁaryldnﬁbbdi)b iled slidleSare washed two times for two
mnobe i,dine tet droclor| e(DAB) two |
minufgs 86%11 Wit §B50s Wﬁ’g@ﬁ é@ss ﬁ%elﬁ%é@ablam detgtion method
I
can bg uh&ﬁl%tcff}fe%t ihe %ﬁﬂ?a!r? Q%tgl%g ﬁﬁhﬂ‘é eggg&glrdgﬂt éhdglr‘t])@crly hssagghed to the
slide [fcvr Jdhix0riek et R deﬂm almWeshedmmBBS eStsepdavidiat is the@iappliesl for 30

minf AR i iy chaliohl a5 P0G off D37 St e, Weopagang2. s mi
PBS,al/4£0BRt 35t fik@endbepsdine THfah§HiodrRrias D ABSInd R EDpYBESRY

a gentle stream of running water and differentiated
hydragen posoaided s asldedtang theslides arsdnurbated forl 0 mimsdestay RT inadiwmidity
cham!bn running water. [0164] The slides are dehydrated by
’Reubat | ng in 95% et hanol two tinmes for 8-10 dips
[01633ac h'Thd B6és et e tinéeddn ddreS fbiofiveSmikidited] Mﬁ&m@ﬁdﬁn’

xylene three tinmes for 10-15 di ps each; coversli
Hem%t%vlarpfsr | spinyie: dprashed it rungingyyaeramiiy glea Ahacytep sm is cleared

with t& gg«macm SR Ol p,ggg dﬁ%éogi%?s %@%ﬁ@?@kﬁ@éﬁ%ﬁﬁe Wrdath of

runnmg mateq aadh thffeatntm&adaﬁtlfymhmmfa witer for dP e¢donds) follovesl Hysa wash in
menbrane staining and intensity of staining is
runmP%E"&Feﬂed The proportional area occupi ed by

[01 64]nmJ‘FHé IRk laMEdehR it Rl By ﬁé‘%aﬂﬁ PO oK leBR6] b 1RESr 8-10 dips
ter-assisted i mage anal yS| s system KS- 300 (Zel ss)

each; d@ﬁ hangl tvweo ‘ameﬁa 8l @ dips eahe af Ok ylemruthyeectindessfoK YO-5 8ips each;

| .2004/ 0
R SO0 SHEBRURL o RUER ML I Biprageqpohestides can

be phbfogfaphed GAHiK@Hak EctdeBrdnié §eed 150 ARA. positive rate of
stainin
[0165] A segn -quantitative estimate of the proportion of cells with membrane staining

cove

and intensity of staining is recorded. The proportional area occupied by immunoreactive
protein can be calculated by using a computer-assisted image analysis system KS-300 (Zeiss)

connected to a BX60 microscope (Olympus) and a KY-F55B (JVC) color videocamera.
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Experi ments are done in duplicate and average val ues
are cal cul ated. [0166] Dependi ng on the source of

w0 p@ggl18peci men and reagents, this assay net hpdr/vs1ob4/006897
require titration of optimal paraneters. Parameters to

adj ust i ncl ude, but are not_limted to adhesi on of
Stammgggwéts Jeecieprsddiarn 0dp paseordigg)tey fhedﬁteawhmdwwve rate of staining.
Expeﬁﬂfehg%gé’dorfe' @?&té Hrvglugg ar]g CQE:H f’éd on with
rimary anti tr| gency 0 es after
[01 66] nc uD@pe:rm]mgmﬁ ﬁnetslmrcp of tissny sp@hnérbmdi)mea@ﬁ@dylﬂhEaskaﬁmﬁ;od will
GLUTS nRNA Level %7 Thi s ex(ﬁrgl e dqeﬁsgrl bes é .

reqm@q tuaaé@@ of PRIVEAIRAUPEtESs AP ARELTTH 0 FHuL dididr, RrtAge paflimited to,
adhe§1@ﬁ’ &t tiss@d sdibHoERRs, 'd"luﬁoﬁ HFBﬁm i L8Rl tem erature of

Ti ssue specinens are i sol ated urglc resecti o

incubatiomwithipopsyy estitroglyy angt strmggenpy of:‘aahhlee sftemncubation mﬂ;xethe primary
treatment of cancer patients. |Imrediately upon
mﬂm? ol ation, the tissue specinmens are placed in a

clearly mar ked contalner:%yﬂﬁ sported to the

pat hol ogy depart nent er oI ogi cal eval uation

to assess tunor patholo characterjstics and to
ensure that the sé&ﬁ@é¥ggﬁﬁé§ﬁ£§ﬁgﬁéﬂ@LelIs a portion
0161 t MRistksnPR &Q&Pdegﬁ%ldc%sé)ﬂr%ﬁgrtérrbs% WeBhil lmt&%ﬁmng the level

container and transported to t abo atory on
of GLIEES mRNA 9] a Mirsenspscigpaci nens are honogeni zed in 4 M

0164 P RS B I Y PSS eL B PO ATy ey using routine

procedifdk @€ ths c86:56 E)ﬂtreﬁnieﬁt oft d@lﬁcéﬁ)'ﬁﬁérﬁm Hl‘ilﬁédl&teg/ on isolation, the
recommendations. [0170] 1-5 ug of po are

tissuesspgeimens arepjacgd ia e glaary ngeékedem@taarre@ ,@n% transported torthe pathology
depa%ﬁl%{tgéﬁgﬁg%{ﬂ?oelggg%lﬁeggf&gﬁo&to%sge%% il ejﬁtﬂ%ﬂ%ca Ré}%gtglll 109 and to

ensurAlﬁlmt ﬂ’masmﬂﬁltwdmcinﬁtuﬁmtcelw a pBrtRunEthsdsge sgeimani)pldeyd in a
|lary, action. [0171 The GLUT8 cDNA i s
well- maéﬁeé&emﬁér ynd yspededdorthe laheralarg aBWY I&gnent of DNA

ol
016 TR SRt A F i RO et RGTR AW AN triocyamate. Poly(4)
RNAK mnscdatzda dsiag tied0ynabefdsmBSHyiffeation kit (RYhadBisteth)taccording to
G ontech Laboratpries, Palo Alto, CA). [0172] The
ﬂlen\(‘?%‘ﬁ%?t&’f% Sr@%ﬂ%"é‘%ﬂ@ﬂ? ly washed two tines at 55C with
[0176} 121 fadd poly é@)%@AMé& hﬂdféh@ytdeﬁﬁtﬁnnggéf@l%pﬁ&fe% 8n 1%

hey are dried and exposed overni ght onh
agarogﬁ gelp horitaintnerl % m@lqemw@ PireotesolPed RINA @h@tqdmm wylon e

men$e G Db Vo bRt BB Bl Rl Lo by

capillary action.
[0171] The GLUT8 cDNA is radioactively labeled with the Klenow fragment of DNA

polymerase I and [-*?P]dCTP by random oligonucleotide priming. The nylon membranes are
hybridized at 42°C in ExpressHyb hybridization solution (Clontech Laboratories, Palo Alto,
CA).

[0172] The membrane is subsequently washed two times at 55°C with 0.12 M NacCl,
0.012 M sodium citrate, 0.1% SDS before they are dried and exposed overnight on a
phosphoimager plate (Fugi Photo Film). Experiments are done in duplicate and average

values are calculated.
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I mmunohi st ochem cal Assays for GLUT12 Protein Levels
[0173] This exanpl e describes an anti body- based,

w0 poswigtiBst ochem cal gl ucose transporter assaRCT/ESf004/006897
in determning the level of GLUT 12 protein in a tunor
speci men. [0174] Tunor tissue_sanples are obtained
and processed as descri Be8AMYLB&ml e 2 prior to the
step of antibody binding. Slides are then incubated
over ni ghtimatunétistarhemicall 86sags for FIIF01 2iPtotitin duevels
primary (R1396) anti-GLUT12 antibody diluted in 5%

[0175]BS/ B eé(&ggletdes&!bes eaahtisdd ed, imARbRkRChymicHIRdi®se
The rabbi t@qﬁ[l)k ycl onal anti-G.UT 12 anti body, R1396,
B

transpeygter apsgy & detremiming the lee! of GEUR1R4rotgi i taiot spegimen.

o177 o R Rl ks TR LS 02 o

to therteﬂDhﬁ/eﬁitlbbdy bindnhec ISlided are Mﬁnahcuba&a oEZﬁﬁglE213 8‘]C 11{ 5)115@) or

After incubation with prinmary anti bod des ar
1:30,4idHion ahpFIaey Go)3Pab et G361 19 aEodhaih "ftﬁieﬁl 5%@@&&%@ (200 ul on
cch ey by Rt Qa8 SRR SR AR 06, v

raised tor thp uaiquel il 6 Chieohinal aleinecicids f rembe GLEHN 2 @Regased af. 2002,

« etect t antlbod Bi oti.n econ .

ey A R TR ROE-UKF BOCiRST9E 12 At oo Pheiol

EndoE?ﬂ'nolSMeﬁz%SZ@Z g7yRghed).in PBS. Streptavidin is then
applied for 30 nlnutes at RT in a humdity chanber,

[01 753]nd dified msubationtwidhprimageantibad PBES: slidas Whed withdeldd Tween-
PBS b
20 ing e RRiosbediet gl Pttt TP SF LPbAdsG pe

Carpint®iaflUSR3. afst&hdB8é parekiagRapdle@XirgthvidaiotiA ﬂeﬁbﬁcﬂﬂﬁethod can
are 1ncubated for 10 mnutes at RT in a humd

be usgh indrsect thegrirery prEbedy: Béajinglated seeondarmadipod 1%@92@@ jo the slide
for 3@_@‘[%%41:% 3 llil’]f'ﬁ %;ﬁg??%e %ﬁﬂ%fﬁﬁ%‘n”g 2 @\;ﬁ\g t:%‘{)lgﬁ S the?u errl118d 5\%“63 grmmutes at
RT iuam hhmlchﬂy&hambéitl End:s/lidmp hm’stha:n sSneleaPBs. Chtdrﬂib dn 258ddad (215 ml

ros 3 BB oo e RS S G
two dr@psjﬂf’oaﬁm 4R l‘:‘@?%ﬁ(fd@% 7;111;@ es‘ﬁﬁ@éj e 15&%5@%2% g%/rgiﬂlél‘é\%%$ RT ina

runnin S|I es are
humldmjmlmbmg in 95% et hanol tvvo times for 8-10 dips

10176551 e e e Ereanieihin d9P8 o e raioves Eubargped et cirs

Hem@tb@;ﬁﬁpﬂak il @einiive! shdReEIHY R rubfing Wb abétalnitiT 8leh© 'Th%%d&pﬁsm is cleared
t m croscope. The slides can be photo

with R@g%@cgtﬂg@lm eshipdTodides armthe[rowmqad Ang er a gentle stream of
runmwg i ate?%ﬁ@hiffe%ﬂt a?edeﬁtl Q/T%ngﬁ \{/Qgr ?8 8 con { fglflovgecfl bja wash in

rane stainin enS| TR
runmhgwuteﬁ}ed The criteria for assessing st ai n| ng are

ed on_those_ _descrjbed hy South(y et al. The
l0177dr opah@ plistea rredebydisted i mautisying ihimorcdee] W@‘ﬁb‘ﬁ@% Br §-10 dips

e SO Lo V50008, TR sS4 ps ot
covelﬁﬁp)sfldre afdlkd VAOTP&ISROOY D) @E&B8Tzation with a light microscope. The slides can
be photographed with Kodak Ectochrome speed 100 film.

[0178] A semi-quantitative estimate of the proportion of cells with membrane staining
and intensity of staining is recorded. The criteria for assessing staining are based on those
described by Southby et al. The proportional area occupied by immunoreactive protein can be

calculated by using a computer-assisted image analysis system KS-300 (Zeiss) connected to a
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BX60 m croscope (A ynpus) and a KY-F55B (JVC) col or
vi deocanera. Staining results are scored fromO to 4
w@ewengliley to the intensity and positive rate BET/US2004/006897

staining. EXAMPLE 6 FDG PET Scan [0179] Positron

em_ssi on tonography (PET) with 18-F-fl uorodeoxygl ucose
BX60 ppezpseope (Olysas handpe K rF s (VO el aideocaihera. Staining results are

[,z A 3 - term ne the

scordbin S3F Safosiide ¢ Abafd/ s SR e S tiior o

esophageal SCC. The study is performed on patients

who underwent pre-operative FDG PET i magi ng. FDG PET

studies are perfornmed uysyafm BT 2400 W PET scanner

(Schi mazu Corporation, Kyoto, Japan) with a 59.5-cm

transaxial field of vielD&RERBS2E: cm axial field of

vi ew, which produces 63 i mage planes, spaced 3.125 mm
[0179jpar PosifrbR Bmasioal tomagragny @R WilG1 SEXL @RS ySluBose (FDG) are

interpreted visually

)ret y nucl ear physicians in
used ag Agsgrbed iBMendare? aff, drti-mRicer Rey i(b&ﬁg 8B(4)3Le3-dto determine the
vl ool AU AL NP RS DS, B bfisPertomen

on paiehiswirltoymidatwdmprec?p&itimg? l{@&’m]rﬂm%gﬁlg} lI:’I?XﬁwPEi)@i\ﬁ@bEarE
I nahi s hem Assay [018Q] The followi ng assay @ .
perfoRsA Bena 8 124 O4SU RY T Bl (SUEBAET GARBEHIoBr KYoto, Japan) with a
59.5-EHRERISiATield SEREWARS 2%0-3n a:t(ig} ?elm@f (I%'WE W&fprgﬁuéeg B3 image
primary tunors are cut, deparaffinized rn xyl'ene, and
planesedppdedad. €26 inm ghestc diransagiap amties ofad FDG DEY imhgext draimdérpreted

. ndogenpus .per oxi dase .act.i vi t.y i ed.with.3%
visua S SRERE R Slerate B Rehidician avith G ox R Weighs ol gt e usea
to evelugieithd BOGWRtRE iR Bshm ) sthad Bcdopkélep st SabindRe thd'Sea of

.. sections are incubated with a 1:10 dilution of "nor mal
highesbaadwity bat nehcoverigthakrtirefarorgr ound staining. This is

foll owed by incubation for 1 hr at room tenperature
with the primary anti body (Chem con GLUT1 anti body).
The peroxidase staini nggEpapmpgdre utilizes ABC Elite
Kits (Vector Laboratories, Burlingane, Calif.). The

i mrunost ai ni ng r eagt,l ; j iZzed using
3- am no- 9- et hyl car %%Q@hlggﬁh REGAS gen. The
ect Lon nd/ or cytospin epar ati o are stained with
[o16q10 TR R bl R et (s Reiohdlingte tepevar s eBirpion
SectiGROHL3- V@4 0N tiflnek 1B liRiaRStudicds Ae%at, AEFRAAREzed in xylene, and

0181] . The sections are reviewed by the pathologist.”
rehydrgigd fredaseondingosradasd 1 90nfll 1o o€ aibenadn Endpganoneperesigdpspengtivity is

bloclééfl I“ggls% ?13{1?0 g%{‘l?‘%&%@%ﬁ M’l%il%ﬁ/?l %‘Oﬂ_e% gq?//;)e{az %&@%g{}/gﬁglﬁg& water and

phospﬁam-bwff?gdsimigli,dgg%ggggﬁﬁ%cgjga(eg vdih a The difatibreofnd@malBorse
WO 2004/ | i nostai nin

serung [ RBEaHS $1<%¥9?rt¢pqt%§mgc?ﬁﬁs g %ilemea g@ﬁ%ﬂé@&@% f@rra i t room

templraR with (& RhaS Sebs R ﬁc!h\éﬁﬁéo‘??(g{ ’ﬁs %Bm.ﬁ?hﬁg%)xidase

“transporter if any neoplastic c S rane
staining geacedire ytilizes ABC Elite Kits (Vector Laboratories, Burlingame, Calif.). The

immunostaining reactions are visualized using 3-amino-9-ethylcarbazole as the chromogen.
The sections and/or cytospin preparations are stained with toluidine blue and mounted in
Permount. Positive and negative control immunostains are also prepared.

[0181] The sections are reviewed by the pathologist. Two features of the immunoreaction
will be recorded using a semi quantitative scale: the relative number of positive cells (0%,

<10%, 10-50%, and >50%) and the intensity of the reaction (0-3). The pattern of

49



[0182] The quantitative measurenment of glucose
transporter immunostaining will be perfornmed using
weovpisasi zed i mage anal ysis with the SAVBA 40POT/081004/006897
| mage Analysis System (I mage Products International,
I nc Chantilly, Va.) integrated with a Wndows based
lmmwtamm&(mwly@m%kﬁgcmﬁamlﬁgIStrmdedt seﬁgr@rtelx ety ingqrisidered to

over—\%ﬁf Pscs%uc%ﬁe ff%@éﬁ% g&fléo ltl"ﬁ)lg Qﬁl}lasf | r el e‘{%ﬁ% ¥e\éct1v1ty

[0182int | Theyuimitawte nﬁehteuneﬁ@ﬁt ofgducos® ﬁbﬁ@brtéhﬁlﬁﬁlliﬁdsdmmng will be
averaging the results fromten fields.

E 8
perfoRped Yipg ComRiEeriayldrage Al wisEh ther S &M%@Qﬂ Celt Enage Analysis
sy Aol B SRARLLS: CEUERTE VR SHRLLC g WA e
softwarea dsgiong staimss aynarssfud section et ber medlaﬂ gomhee d:c&me)ﬂ ’I&i&q)rimary
hal I
et e b S T R oS3 se e resive

contrﬁﬂﬁfésﬁﬁﬂsav%f iRk 8dss B¥mSHf gee@! resection or tunor
|opsy accor I Ng to routi ne procedures in the course

of treatnment of cancer patients. |Imrediately upon
i solation, the tissue specinens are placed in a

clearly marked cont ai ner sported to the
pat hol ogy depart nent. e ol ogi cal eval uation
tgctw 3 t HidosE ,__-.,! Orf

of the tlssue speC|nen |1&dﬁgg@@g in a mell-narked
contai ner and transported to the | aboratory on ice.
[01 8311 018%his gxarplsdescaibes au agivilyhnsed gluegnedranenprisy assay isaful in

%
deerSNETS 10y SOBASERT B oGR8 PRy e
speciﬂlehlours at 37 C Cells are washed three times in PBS

&assed t.hree tlnes t hrough a 25-gauge needl e.
101843 s o Fisgus P imisga piedTPIaleR Py suiiel FeseiDPan demor tropsy according to

rout1ﬂecng}5<%hfe@ h ﬁl‘é Bﬁfse Q)%éew%:&?@g its, I %%dléélh{]@ﬂtoﬁli 1ssolat10n,

bat e
the tigspel spasithars aﬁﬁplmemlunaszleanly iRftked bentaiptredod tesnsgorteid o thegrathology

depaxJ. ne ft.o %d %}Eg}]g E{?&g‘%’é‘. Lglﬁgl’l? %} fibsggsg?urgfof Iriatl%ﬁgélgélnclhgl%ctenstlcs and to
ensurkthe eYsatdp doRRSE: t(l\l/%)%r g%llsga b@?ﬁ%h of H@\!@shé §eoh&NE Placed in a

Product s, Bost on, d ucose upt ake
well-mgrked @ply@melb@nd\mp@rgedtth éhQ:I@bm@tOJW Dh 1ce>1 0 mL of

| | ected .
o15152; B34A0ETR - RAERL T b3 e RRLHEG B rapenction o
0. O2‘VdDNatsé1€éIB%)éSH3£gehﬂseQarﬁi ool sgbhiomdhdeeind hBuiMMddiot 8 hokds.at 37
o 2% SDS) and_the _incorporated radi oactivity
C. Gulls scigrbint tyos e B RIS At PaSed OrpeBaRRIRRgED 865wgge needle,

Afterg [fl%%ﬁc}jig Lefi&le YR n@e‘}{dgﬁ) %%Zubaklgﬁ %Z}feﬁg@%lid H A 35§ mM

one I'i cate and average val ues

NaCl25 miek&y glam(\)‘l@a(ﬂp t0etkmm MgC&D and Aicebhted irﬁhlSSﬂéﬂllﬁrﬁCfbﬂ 30 minutes
i fi k I

at RTOfThg %Bf‘aﬁg %ésagf %s tﬂgltl ger rmed BaSI E mcu%npon buffer containing 0.5 mmol

2-deoxyglucose and 6 ulL of 2-[1,2-3 H]deoxy-D-glucose (25-50 Ci/mmol; NEN Life Science

U

Products, Boston, MA) at RT for 1 min. Glucose uptake is stopped by washing the cells with
10 mL of ice-cold PBS.

[0186] The cells are collected by centrifugation and washed twice with cold PBS. They
are then lysed in 0.5 mL lysis buffer (10 mM Tris-HCL, pH 8.0, 0.2% SDS) and the

incorporated radioactivity is assayed by liquid scintillation counting.

50



i ncubated in the presence of 10 nol/L cytochal asin B,

a potent inhibitor of glucose transporters. Results
wa@e®@4nerigel i zed for cell nunber determ ned i n PaEr/Ek1004/006897

sanpl es. [0188] For negative controls, non-tunor

tissues are also isolated from healthy organs of the
[018%]ame Fxaerimptts amfloggin ewlicajseur aycese vHesoire ealaulpied. 2-

N T p—
incuteatdll ihahe presigesf 1@ pmolLicytoehalasiioB, & pbieat inhibisf 6£§1860se

h full-l h
translyzmv%w cliqua%%erg 3%513%1@’ UE@M@HW&%%P@ inngedlpl sagaplese

[01 Sfﬂev e Eopfleﬁnw éont#o@él 38h- tl]iﬂblstls%ﬁ@ig}é ngg ?ﬁ%ﬂt&pﬁém%althy organs of

ody-based, flow cytometry
the samapapmt tdar oemalpasisfewdontrol chatbe rgﬂndosmgartsbert lobseeledivith tissues

R T IRy T I O ey TS

cos%npﬁmlsfécfeaaﬂmhﬁi néngﬂmmr&eb 40N, the tissue
speci nens are placed in a clearly marked contai ner and

transported to the pathol ogy departnment. After

pat hol ogi cal eval uati on t unor pat hol ogi cal

characteristics and to mgt the sanpl e contains

tu rmbwoceirtbﬁletra-m@éd GRzoSY TrahéolteS Ay fSIPRE TRPE JIFHLUT3
in a well-marked container on dry ice and

I
[01 Siﬁr gﬁ@b&rqxéﬂlpledieﬁﬁ’évqs ap gpibasiyyhased, dlpwrytapety-bases siueose
transgérf’fiq %ES%. cLilSéfo 91 (E't ?lgllll lllgﬁle le ﬁ%%?%ﬂyﬁﬂqrgéhfp a tun}olr 8}?]6011’1’161’1

ase ges ion gradi pur i
[0190]et h d‘aissuél' byeecimednk Sreiselatvd Dyesrdioul @@Sed:tifbn&ﬂtbtﬁﬁff@lopsy Immediately

ate-. buffered sali ne PBS). (pH 7.
uponégg?tﬁ)é'nfhgtqs@?‘? SRECIBSHS Jreglacs 113601:?@3}5 %ke&copﬁﬁ?ﬁr and transported
to thd SARGLS 8RrthfZh). - A il aflé)%i Qalhgﬂtgﬂl th12¥&8s fufor hRthological

mnutes at RT In 4%
charagteoisipdseend -t efifues dhelt @alsample(cl@%)nshumhbeceéﬂ 4 porpbh ?Sf the tissue

o Rt B S P e S HEL e Ltcor.

[0191]Nt O Spedimbhs arBUfy %é’d‘frfté fiHgR-delt Qﬁ@eﬁ&oﬁ‘uﬁ%@ %bﬂégeﬁése digestion
approxi mately 10 | s per tube
Flcolhgnadwnumﬁo@_meﬁwdl AbegellsGhe maelm twneanmmmqms phosphate-

butteating B bR 7 Qoo PRED 2 ot et 10 SehRfie R

tempatulie (RT)TElMe cald m@mn fitdaGof 4 himasLat weshem, ﬁamﬁ%ﬁydehyde in
centrifugation at @ﬁ for 30 seconds in PBS. The

phosﬁ@iq-btﬁ@qrp@@%mg@&e@}fgeﬁ @adl V2. They are washed three times in PBS

| . : . (Fi
o SCBEOSVLBS i SDELe 495k A0 B0 by O 4
m1cr®en1al§u1gn‘tabessin aldemjty offapproxinastelyVi@3 belts fay tube.
o195 R T B ek
CA) Riangddid'd 1-60 dlRkBHT BRD the Mﬁ%tﬂ%@éﬁ%frﬂ%}g% ﬁ“&ﬁ nﬁﬂeloﬂcﬁ)atlon

FACScan (Becton D ckinson) flow cytone
with m@ﬁ}’aﬁfﬁlbf'@ Hrecceljapredvashed peice ty cegetigation st S0Depg frdlSl@g;econds

in PE g bl Do e IR UG T DT SRS AT b 1eG
(Flshéﬂ:ll&ﬂtﬂic) bt dtabHfedfor OMblF®I4°C with occasional shaking. After two
washes by centrifugations at 500 x g for 30 seconds in PBS, the cells are resuspended in 500
pl of PBS.

[0193] IgG binding is determined by flow cytometry performed on a FACScan (Becton

Dickinson) flow cytometer. Cell populations are gated to exclude dead cells. Depending on

51



paraneters. Paraneters that maybe varied include the
dilution of primary antibody, the tinme and
wao eqopesEasur e of incubation with primary anti boRgT/US2904/006897
stringency of washes after incubation with the
primary antibody. The proportion of cells staining
the sgyes of tissug specimgarandgpagentsetitiy 2ssaiamethasd Mal regudre idsatipe of 0pt1ma1

para BB SRRSO AL AT i Bl o o o

and tamperature ofinbeativs withtpintdrp gniitidonaid stringedicy of washedafter
of transgorters and_the distribution for the sanple

incubagiap ¥ibdhe Bmf“ﬁ’a’saélt’éf’dié Thg propgrtion gt pellsi sning pesigye for each

. hed
Spemﬁlehq&?@cm h refer en{é%é(?ﬂoﬁﬂ éd See’tﬁ:ldn?1 @gatgﬁ‘%glagass%&@ #{l)se
embomﬁmexm the fiow ¢ytemetry resiltd are&hqgayezlms cbldhumbeli sl stammgmtensity

rovenent.s t he scope and spirit _of
(c.2 PH@beH OB R e §SiHRo R B GG ETMRTEhLo hose of a
mnv%?ﬂ %QM&KMN| publ i cati ons and patent docunents
atents, published patent applications, and
unpubl i shed patent applications) cited herein are
i ncorporated herein by reference as if each such
publ i cation or docunent was*specifically and
individually indicated to be incorporated herein by

[0194gef CNGMERgh Qe??ésbﬂ’crin%ntlgﬁ Bbi 6k &5&3’1@8% gaLe lr\Jxllth reference to

ocunents Is i ntended as an m ssi on t hat any
5pec1§g embddionemtsnthose ofsekil] imartprilloeccgnize thaymaliifieations and

e e AR -
followy A\dﬁiyubﬁf:audﬁslah& phteACsSeinRhis Ppataitsl pRKASHRY DatehhBsiBicMons, and

skill in the art will recognize that the invention can
unpubléshed aatenicwplicaiions)ciiell deteimareandsopiiraied thsreimbly rafierenaetas if each

G S L
hereig b@iréfsrens mtﬂﬁQﬁ‘/pﬁBﬁdaﬁanﬁH’ P50 A460068918 noVidéndes as an
clained is: nmet hod for determ ning whether a

adm1%3éq{btgﬁt gny sga‘% g%cplmea’; 5 neEinenbRH R NoY 499s ifyponstitute any admission
t [

0 SRR SR, ARTRCLRLENIE 88 Bl v o

writtdnedestripionaind leeanplepthesgb finkdbm the an spbré@eniza tltai!] ¢he invention can

sanpl e, c) C ri.ng the level with a predetern1ned
be Pr%féfgé i %%%1%36 St Glplimers ABd ﬁw frreeping drgetwiipa gng gaspples are
for purpode8 b8 AlustrAith dldGoR1iRREGHSS BT MEGolVWiHE clali€ cancer is

susceptible to treatnent with the anti-neopl astic

agent. 2. The nethod of claim1l, wherein the

anti - neopl asti c agent conprises a glucose noiety. 3.

The nethod of claim2, wherein the anti-neoplastic

agent conprises a glucose analog noiety. 4. The

met hod of claim 3, wherein the glucose anal og noiety

is a fructose
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noi ety. 5. The nethod of claim1, wherein the glucose
transporter is a Cass | GUI. 6. The nethod of claim
wdaooafogriei n t he gl ucose transporter is a C assPCT/USOUT006897
7. The nmethod of claim1l, wherein the glucose
transporter is a Cass IIl GUT. 8. The nethod of any
Whapisecdaidiedds:cl ai m wherein at |east two different glucose
transporters are neasured. 9. The nethod of claim8
wherein the levels of at |east one Class | G.UT, at
| elast oM encfhcisir ddtermibihg vitithetl dag@s is @BEpEbRIS tlehfment with an
GLUT are neasured. 10. The nethod of claim1, wherein
anti-nepplagtis 28eAb pMALEING thegtes ofs strept ozotocin.  11. The

the gl ucose transporter is
gwal%g\ﬁoﬁg%%‘?foﬁﬁﬁ ST/ US2004/ 006897 12, The
mebhedasuting|iles levdl of whieastione gheosenidnspetyrlia e sampe nt

s, gl ucof psfa 13. The nBthod of claim 12,
wHEFeaTFPATg ﬂ@ﬁ?&%‘é@h ? BivdpisrERd valuganddependent
9l Wy aSEmlihABIRAT {F e méa%ureﬁh@véir?st 1804 Blan %e?r@&é‘tcrmmed value, the
wherei n the-anti-neoplastic agent is a glyco-S-
cancaniis sussaptibleoto treaGnent Methrike ddnedplastiaiagert4, wherein the
gl ucose transporter is G.UT |I. 16. The nethod of claim
1, wherein the level of glucose transporter in the
S azml e THeSm&MBes bf @8inPY, vierbidHOAltREEPRstid 88@Y cobfriseteslucose
nmet hod of claim 1, wherein the |evel of gl ucose
moietyr ansporter in the sanple is measured by an
anplification of an RNA or cDNA 18. A nethod
according to claim1l, wherein the cancer is selected
f riom t Neheghettpd ofslais Stwigeiafthd atkeeoplastib hgas to@prissra, glucose
skin cancer, bone cancer, prostate cancer, |iver
analog gpQigly. Iung cancer, brain cancer, cancer of the
| arynx, gall bl adder, pancreas, islet cells, rectum
par at hyroi d, thyroid, adrenal, neural tissue, head and
nekk, ckleangthed ofiesaim 3.brlmsreinithe Kludoseyanalog hasetly ice flictose
carci noma, squanous cell carcinoma of both ulcerating
moielyny papi |l ary type, netastatic skin carcinoms, osteo
sarcoma, Ewi ng's sarcomm, veticulumcell sarcoms,
nmyel oma, giant cell tunor, small-cell |ung tunor,
i S.et cBidmethod ohdam 1 priareinghdglacosettianeporter sl lasah@LUT.
chroni c | ynphocytic and granul ocytic tunors,
hairy-cell tunor, adenoma, hyperplasia, nedullary
cag.ci NOrm, m@cﬁ@@@ﬂﬂ@lﬁp €)W/ I84F8in tHe/E186@He thasoRATs a Class IT GLUT.
intestinal gangll oneuromas, hyperplastic cornea
nerve tunor, marfanoid habitus tunor, Wlms tunor,
SeyT Norg,, xﬁé&gBd 8‘Pc1£1 whér@ih?ﬂé’&ﬁ@&s%rnahg;}@{e is aeél‘éhscﬂii GLUT.
dyspl asi'a an ‘car cl nona neuro
retinobl ast oma, soft tlssue sar conm, nallgnant

carC|n0|d pi C skin | esian,
The' metl(-)nod ota any precedgng claim wherein at least two different glucose

transporters are measured.

9. The method of claim 8 wherein the levels of at least one Class I GLUT, at
least one Class II GLUT, and at least one Class III GLUT are measured.

10.  The method of claim 1, wherein the anti-neoplastic agent is streptozotocin.

11.  The method of claim 10 wherein the glucose transporter is GLUT2.
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nmycosi s fungoi de, rhabdonyosarcoma, Kaposi's sarcong,
ost eogeni ¢ and ot her sarcoma, nalignant
whypengaBrem a, renal cell tunor, polycyther m BCT/E8RN4/006897
adenocarci noma, glioblastonma nmultiforma, |eukem as,
| ynphomas, malignant nel anomas, and epi dernoid
carci nomas. 54 WD 2004/081181 PCT/ US2004/ 006897 19.

g e P RS et e

the cancer is a pancreatic islet cell carcinom. 21.

The nmethod of claim 1l wherein the glucose transporter

i sl3q uTkhe method afdaim 13, svherein they glugase trapspoeer s Natsfependent
i noma, and the anti-neoplastic agent is

(égbé% g@%%ocin, gl ucof osfam de, or a gl uSNAP

conpound. 22. A nethod for determning a

chenot her apeut | c. r.egi faor a patient, said L nmethod

caffpr | E'ﬁ’ﬁdg‘itﬁ%é ek Céi‘)‘% g?W%ﬂ(%};l the aiheRoplgtis Rgenb a Eigo-as
nitrodd8¥bN9 cancer; (b) obtaining a cancer sanple fromthe

patient; (c) neasuring the level of a glucose

transporter in the sanple; (d) conparing said anount

sur in_ st c) Wth a.predeterm ned val ue;

(831 bR B it il B R Sot £ 107 £

(c) is larger than said predeterm ned anount, the

patient is a candidate for treatment with an

a

Nt neoPleasethed af@am 1.veipsgo thelgvelyolighcoss ansperter in the sample
. gﬁp}) . 1.5 for determ ning whether a
18 meésglgcer %ﬁlg%g%ogo T ll%ga?b treatment with an anti -
neopl astic agent, said kit conprising (a) reagents for
determ ni ng gh(f | evel of at |east one, and optionall
O

moe. t 1S TBFiBO0 of R b WieasiS St FF! Al glusoeEpona B s sample
is meARd 1) ad ARHEMGHDRDEad RYIAIGH ASNA. T ef erence val ue. 55

gluc

18. A method according to claim 1, wherein the cancer is selected from the group
consisting of leukemia, breast cancer, skin cancer, bone cancer, prostate cancer, liver cancer,
lung cancer, brain cancer, cancer of the larynx, gallbladder, pancreas, islet cells, rectum,
parathyroid, thyroid, adrenal, neural tissue, head and neck, colon, stomach, bronchi, kidneys,
basal cell carcinoma, squamous cell carcinoma of both ulcerating and papillary type,
metastatic skin carcinoma, osteo sarcoma, Ewing's sarcoma, veticulum cell sarcoma,
myeloma, giant cell tumor, small-cell lung tumor, islet cell carcinoma, primary brain tumor,
acute and chronic lymphocytic and granulocytic tumors, hairy-cell tumor, adenoma,
hyperplasia, medullary carcinoma, pheochromocytoma, mucosal neuronms, intestinal
ganglloneuromas, hyperplastic corneal nerve tumor, marfanoid habitus tumor, Wilm's tumor,
seminoma, ovarian tumor, leiomyomater tumor, cervical dysplasia and in situ carcinoma,
neuroblastoma, retinoblastoma, soft tissue sarcoma, malignant carcinoid, topical skin lesion,
mycosis fungoide, thabdomyosarcoma, Kaposi's sarcoma, osteogenic and other sarcoma,
malignant hypercalcemia, renal cell tumor, polycythermia vera, adenocarcinoma,
glioblastoma multiforma, leukemias, lymphomas, malignant melanomas, and epidermoid

carcinomas.
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19.  The method of claim 18, wherein the cancer is a pancreatic cancer.

20.  The method of claim 19, wherein the cancer is a pancreatic islet cell

carcinoma.

21.  The method of claim 1 wherein the glucose transporter is GLUT2, the cancer
is a pancreatic cancer or islet cell carcinoma, and the anti-neoplastic agent is streptozotocin,

glucofosfamide, or a gluSNAP compound.

22. A method for determining a chemotherapeutic regimen for a patient, said
method comprising the steps of: (a) diagnosing the patient as having cancer; (b) obtaining a
cancer sample from the patient; (c) measuring the level of a glucose transporter in the sample;
(d) comparing said amount measured in step (c) with a predetermined value; and (e)
determining that if the amount measured in step (c) is larger than said predetermined amount,
the patient is a candidate for treatment with an antineoplastic agent transported by the glucose

transporter.

23.  Akit for determining whether a cancer is susceptible to treatment with an anti-
neoplastic agent, said kit comprising (a) reagents for determining the level of at least one, and
optionally more than one, glucose transporter in a cancer sample, and (b) instructions

including a reference value.
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