WD 2004/ 081181 PCT/ US20041006897 Met hod for
Det erm ni ng Susceptibility of Thror to Treatnment with

Anti - Neopl astic Agent [0001] This application clains
wenedsi1mst U.S. provisional application No.
60/ 453,083, filed on March 7, 2003, the entire . USroe006897
contents of which are incorporated herein by
reference. FIELD OF I NVENTI ON [ 00021 The invention
Mettical for Detepminiitg Susog&bility SUTURE0E ¢6 q%hltﬁiéﬂttwh Anti-
of a tunor to treatnment with anti-neoplastic agents
and finds applicationNeoplastiogygemtl nedi ci ne.
BACKGROUND OF THE | NVENTI O\l [OOO%] The term "cancer”
generally refers to one of a group of nore than 100
di seases caused by the uncontroll ed grovvth and spread
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have a di verse arsenal of drug and non- drug t
avai l able. ldentification of the appropriate therapy

for a particular patient can be probl ematic, however,
because al t hough ce i ' n be matched to
certain cancer type?ﬁwqﬁﬁﬁgﬁhﬁig‘é@nses to a given
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transporter rare pro el
upt ake of gl ucose Exanpl es i nclude the anti-cancer

drugs streptozotocin (STZ), gl ucofosfam de, and

2gl uSNAP, and addi ti onal gl ucose or

gl ucose-anal o drugs _are bei ng devel oped.
The gl ucose- |3$£8ﬁﬁa}g$wi)g 1&% I\9r13d| at e
transport into cancer cells and thereby t ake
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provi de consi derable benefit to pat | ent s
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cancer fromwhich they suffer is susceptible to

"Ptakeoef fenExgmplesinclgde thess mangracbuseswamm@mm'&)m ng
glucofostithideC A EESNAY, 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 (sec Medina ef al., 2002, Biol Res. 35:9-26). However, not all
“patients (or cancers) respond to treatment with drugs such as stieptozotocin, glicofosfamide,



In a first aspect, there is provided a nethod for
determ ning whether a cancer s susceptible to
treatment with an anti-neoplastic agent, conprising
the steps of {a) neasuring the level of at |east one
gl ucose transporter in a sanple ofsaid cancer, (b)
cquaring the level with a predeterm ned val ue, and
(&Y

AN AP niMghddeas help prddive wiasptionts lafyBbsti 1fely o IRhefit from
t iécq]eﬂg%egfettﬁrm d .value, the cancer is
suscept | ok FECS{}%&‘?F‘CW% agonts andtqlaspesofiagents would allow the
apleysician 1o tReat €£060n&GS i bSidR QY d_ ..
for determining a ghemngf %ﬂjﬁ%%d?é:g%{éﬁen%lgpggcﬁ% patients.
pgfi;‘?@ﬁ%e?f%?ﬂaommmsmhmmﬂng the steps of: (a)
measuring the level of a glucose transporter in a
cancer sanple obtained froma patient that has been
di agnosed as haviSIgMMAREOF THE INVEPETOND sai d anount
nmeasured in step (a) with a predeterm ned value; and
(c) determ ning that i-f the anount neasured in step
{a) iBistlasegehertih ame sacthodsparll @dagents 180 s@BBIY calcB® patients to

t. 4 andidate far. treatngnt. with an
SR e 68 Ot im il BT sy SveclyPlictosesatment with o
glnans paglacesc ablogebataiathe Agt-Girder d5ed, MEANS to correl ate
the |l evel of one or nore glucose transporters in
cancer cells with the susceptibility of said cells to
an anfi -§a$cer agent."that . js transfported'_by sai d '
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enboglnent, t he agent conprises a gl ucose rety; in
ot hel® enBarumag ke leydl of ableatt one ghebsestransporter in a sample of said
2- deoxyqgl y&g@,ﬁ or a fructose noiety. 2 In one
enbodi nent, there is provided a nethod for determ ning
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' abecorrpaﬁl ﬁeél@at;ﬂﬁg ?ﬁffa"ﬁﬁ"'@e&l d sanple to a
pr eDatREed Refkin & Yen d LN at, 1 f _said
emeeﬂi@gto @(Sr?é’l%leé rH”lQ Qe\;ez d()fv eugl: n{qﬁ% I,glucose

amount is larger than the predetermn
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glucose analog. In one-embodiment, the agent comprises a glucose moiety; in other

embodiments, the agent contains a 2-deoxyglucose or a fructose moiety.
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cancer is not susceptible or has a reduced
susceptibility to said anti-cancer agent. |In one
enbodi ment, the level in the cancer sanple of nore
than one glucose transporter is neasured. In an
enbodi nent, the level of class | and/or a class I
and/or a class U G.UT glucose transporter is
neasured A variety of nethods nmay be used to neasure

the 2 Y ucpse transpo ter n,t
ot hod P RoRlindtior 85 b FAERS S relbpn b adGiamahoier o
qapten Muswmbh:m tredatplent Wﬁlaﬁﬂtﬂﬂedpfasﬁ@ag@%bl Y{(a) %}%ﬁﬂé &sample of
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ucose transporter in t
ﬁé’éipé 1} gllﬂh%%@mm @btaanng)a@amph cyﬁ Sahil camcere ageniring an

lof le b asur
a’gf"?}gé’ g lpt a egﬁé %?%/%% ann?l gPp 4L rfng%ng)}m{wgsald sample to
a dﬁ@@ﬂt@rﬂn@dnwsbe,n ged d@Nahnﬁmngn thate ibrsaiiDbmooiit {1 @arger than the
- prg{j] AL Telxil \IF tgz%rgl e%g zs’ SUSCER QB% to 5@13 %-%i?@g?ggelﬁ{ (111?(? can be
trcadﬂrdtbelpwmi; cmg 1f%fdleim01(n@ maneﬁ tmn%aﬂrﬁ@@d&émﬁﬁed%meh tn said

T tthe ﬁk %klevel a cancer. sanple is
ﬁ%&%{ﬁ? Susceptible Akt SUSeERibiliy to Fﬂl‘éa%ﬁmﬁf agenle

ant i kcamcanbedmett, e RUEISRIRZ QhRet Qam%lé &R 8 tthar! Hne glucose
anot her enbodlnent t hecancer is a creati c cance

tragispqrier &y measpred by an grabagiment, the leveppttlansdaddiond @Ihsmﬁrand/or a
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megserethe cancer |s a pancreatlc cancer or islet cell
carcinoma. In a third aspect, there is provided a kit
for determ ning whether a cancer is susceptible to
treatment with an anti-neoplastic agent, said kit
conprising (a) reagents for determ ning the |evel of
at | east one, and optionally nore than one, glucose
transporter in a cancer sanple, and (b) instructions
including a reference value and steps that direct a
user to determ ning whether said cancer is
susceptible to treatnent with said anti-neoplastic

- agent according to the nmethod of the first aspect. 3
In one enbodi nent, there is provided kits useful in
-the practice of the invention. In one enbodi nent,
the -kits conprise diagnostic screening reagents and




instructions for the use thereof in the disclosed

nmet hod. I n another enbodinent, the Kkits further
conprise an anti-neopl astic therapeutic agent that
conprises glucose or glucose anal og. These and ot her

aspects and enbodi nents of the invention are described
in nore detail in the detailed description, exanple,
and clainms that foll ow. DETAILED DESCRI PTION OF THE

I NVENTION 1. | NTRODUCTI ON The present invention
provi des net hods, reagents and devices useful in

assessing whether a cancer is susceptible to
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| ucose transporters are determ ned to be susc
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- ‘ i nd that are transported
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caneet ot bﬂiafion all ows the physician to treat

present 1 nven
cancer nore effectively, as the physician is provided
with a nmeans for determning whether treatnent with

an anti-cancer agent wll be effective, and if not,
then to treat the cancer with a conpound that may be
nore effective, and if so, then treating with that
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non- sugars such as ascorbic acids) across a cel
menbrane and are nenbers of the glucose transporter
"fam | y" based on structural simlarity (e.g.,
honol ogy to ot her glucose transport proteins).

Howe e transporters” are believed to
haveYaOBﬁ n&%ﬂ“gﬁ%st £es Ef?ﬁ'@le‘stlﬁﬁnuiﬁﬁﬁc% he pggctice of the
ixeatigpl. dn drieecrghddinss, ﬁfealﬂ&p&frﬁlﬁ{se%%sﬁ@ s&’ééﬂ@ kdabefits and
qﬁﬁgq;er of fructose and is rep yor t ed ransport
”Efrﬂ% pr the|yse fharept] la\xh%ﬁﬁplﬁm/me@pda hvaanayhertenéaodunent the
kivg ifure B b
0] eY cofghsd hRaBtifnehp Ias!%ﬁ tﬁ&;dﬁ&ir;é ;I%ggﬁﬁe cb hné‘é'g/' %Euéose or

o-inositol (a sugar a cohol
??ﬁw@#%mose transporter,” unless otherwise

specified, . includes transpqQrters of fructose _and
i noshl’egF aid of tﬂ ﬁgsp‘g@t ipa@qn B‘l‘fe@b}‘i'taé?rﬂ?sﬁflb@ in more
demibELthé a@altea@eécﬁm&n eimﬁ;ny a8l BafeShat hAGHPOr ter to :

assess the susceptibility of a tunor to an anti-cancer
agent transported into a tunor ceII by a gl ucose

transporter (pRg hyﬁé Skﬂﬁ?ﬂ | ucose
- transporter sele o € groups g?b%§@$}&
1. HV INAWROIBACTION transporters). In a preferred

enb |m=.~nt,t t he |nven1|ong% nt enpl at es_ neasuri ng the
| ev i Bressnt iveptinproyidpsmethods reagents and deyagss pseful in assessing

whethee @ $8ncét istsuscdpliBiRah tbihient Wmtaﬁ%utd'aﬂgér%%ﬁnt or the degree of
i nosi.tol, H+-nyoinositol or non-sugars
susgentibiliy of aganger tognant eercer h&eﬂ@,ubmptaslhﬁct ﬂEyanh#cam:et aomnt is a

200 [ 081
L e e T S——————

- *glu@usalandomowty thiat a5 pestra fonthe saudow&ms@eﬂtér bAs @sed herein, a

&m%_u%ﬁse_ transporter. [0015] -1na preferred embodi ment
P8R hvention, levels in the cancer sanpl e of one
or nore glucose transporters are determ ned and
conpared to a reference value(s). A high transporter
| evel in the cancer sanple, relative to the reference
value, indicates the tunor is susceptible to
treatment with nenbers of the class of anti-neoplastic
agents that contain a glucose or glucose anal og
noi ety. [00161 Accordingly, in one enbodinment, the
present invention enconpasses a nethod for
determ ni ng whether a cancer is susceptible to
treatment with an anti-neoplastic agent conprising
gl ucose or a glucose analog that is transported into.
a cancer cell by a glucose transporter, said nethod
conprising the steps of: (a) obtaining a sanple of
said cancer; (b) neasuring an anount of or the
activity of a glucose transporter in said sanple; (c)
conparing said anpbunt or activity neasured in step
(b) with a predeterm ned anount or activity;. and (d)
determining that, if said nmeasured anount or activity
is larger than said predeterm ned anount or activity,
then said cancer is susceptible to said treatnent, and
if said measured anount is |ess than said
predeterm ned ambunt or activity, then said cancer is
not or is less susceptible to said treatnent.
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[00171 In one enbodi nent, the present invention

enconpasses a nethod for determ ning whether a

patient is susceptible to treatnent with an

wollogs#80B] astic agent conprising glucose Orp@EyelhaRc&e7

analog that is transported into a cancer cell by a

gl ucose transporter, said nethod conprising the steps
that @ fcar(cey) is (svmcpptiblelitp trdatnepatvith adrupsnéray ihapthere iomerester lkglihood
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, e present Invention enconpasses a method
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sorc R e et i BRRindd 8F]es B iefin arbpd slFATHLLTE
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.n_ st b). with.a 5 WO 2004/,081181 PCT/1JS2004/,006897
el G P o R AR TL CFPA By S A i ol e
candeaith a cdmpdind (e aky bethofaFfebfive) indif kd, ich Yrehting Wi faragent.
: than said predeterm ned anount or activity, then said

[001RNCBk térf ‘TURSQPtnBIRte Qs Gl Gh th hedicaBREratued i tivb redabd] but
. measured anobunt or _activity is |less than said
slightlydféarentoieniss. Bre ftst sengdh SRICQsSitMIPIHES Are REotRigs that transport

comPMREE Ritieale? gﬁleos_é,taélgco,tsé SJFE Yiher SiArd suclS R FuciiRastistol, or

amount or activity is larger than said predetermne
non-gyasuAICloRs asearbigiapifs) acps 2 plbinemabrangrnd armseRbshed thpglucose
-tranégbn%& ‘&‘Qﬁ#ﬂ%é&' RERRLART difnilRG§H. ., hARHSy thBuRPBlucose transgort
odi nerit, the present Invention encornpasses a metho
protéing). Howavdrngme “ghiaesedinspaitens” ane bakinvied eyt a srimeryyesitate
othe{: fap gfbl%s"el.g Fgl! éﬁ&&ﬁﬁ, ik c@e%ﬁ%}ﬁg@l’@i 5 Isg%gnahﬁr a transporter of

ransSported 1 nto a caficer ce y a gluc
fructosea mschio r¢perted tripmsmirngudoeitstfopith low.alfimly. Simidptys thagrimary
e i ent _as.havi ro (. il a .
subslg Ve g Sosd Bl PO FIC R MRLinobdS) (B LROR. %05 3Pk rein,
the temDtgitcoss trasportar, ynlefs ofhanwize epdeifid sipdndes iranspogers df fructose
'sa e, (d) comparing.said anmount or.actiyvit
and RRERY T o herep B i R osP e il g o ptncose
 trangpGitér\td hasess(tl) susctptiBilitd ofiangubhiatan ahtf-cawerchgamasusperted into a
amount or activity i rger th sajd pr.edet erm ned
tum B R 2 Ghncietfapimoer Ganlint bt oL el o MEEER FEBPE, o
seledi@ florh HRAGBR L GA 111D, BRIIT B 3GUTED trapsfditeis). Oh a preferred
activity.is |l ess than said oredetereTSEed anmount or

emboipext; Hi5 inveption @aegplal dasesiring {1t lovel ot & gyeqsg ranparterdhal

trans#:ﬁx@@élﬁ”&it%% with @dﬁ%}fer SBthitly MBASMEBSE, HIBWIIFmydRbsi] byndnSsugars
ar ger an sai
such as as%orbic acids to assess the susceptibility of a tumor to an anti-cancer agent

tran




predeterm ned anmount or activity, (f) treating the
patient with the anti -neopl astic agent. 2.
" ANTI - CANCER AGENTS" AND " ANTI - NEOPLASUC AGENTS"
i -cancer agents are conpounds that
W%ﬁ%(g?githe growth and/or spread of cancer@%g%ﬁ@qﬂ%sw
a patient. Adm nistration of anti-cancer agents nmay
comipeising b ghwosdek gicae andbpmbisty tohsmrise asea pmagcelbby oglncose
Irérﬂ%{loratlon or palliation of the disease state,
trang %sion (whether partial or total), and/or prolong

(004 e RGO BB S Bl Semplp o o or

- motéFictie tifgRfted @tée;ief&tﬁﬁl@& andonipdRed thyteferaic® vARE(s). | AhigRd

to, alkylators, anthracyclines, antibiotics, netabolic,

trangpsrisbigec! it tha caisaicsenple trkadive tofhe mieTense yalne, indippigpfae tumor is

' sus%egﬁllxlpiot@aﬁnengﬁﬁﬂﬁ{eﬂﬁ%s 'o?tﬂe RiabOsSmti RfILSR RN 1B contain a

0-oxygenase inhibitors, estrogen receptor
slugpseien ghtcorssanalogmpidy.ant agoni st's, i norgani ¢ arsenates,
m crotubul e inhibitors, nodi fi ers, nitrosoureas,
[001f)cl Aa@nﬁ:@l}a mabwysybodinidnt theggesentihydotiomersomphsaes araethod for
.cont un QUBI,
et s P8 SRl S O e Bl A A e g
conipnmag elutashioba gmm;e ap0OPthit 1ﬁratnpomyt0|arm:arees¢11 bym glh&)se

cont ext..of .the present inventi are anti
trangged Said Rotnod EorBb S he ot @hohedpRetimalt SRS s
meatsﬁ @fifogiit.of bNthe ctdritg @b h ehibosetilagspbtedin 'said ‘Bamlﬁe,\(l:) companng

/081181 PCT/ US20 4/0 6 opl ast.ic agent"
soic g AP e O B P B O g A6 and. (@

detefhnBilirigYB4)] i Fhid ﬂ@ﬁ@ufefd%ﬂiouﬁd’tir lactﬁiﬂ@@@mgaﬂ@aﬁ Saidpledetermined
transported into the cancer cell %ea glu

amqupte; SpBHY ethen st pange is sugreptipl pidtreatpey a&ﬁﬂﬁsaﬂ measured
amdB8Vi8 fesZ thaRtid HIeAm LB dmotitbr bitRity! thed said cancer is not or is less
Ant | - neopl astic agents include nol ecul es t hat
suseepiie togaiddregimeabse or gl ucose anal og noi ety that
facilitates or otherwise allows transport into the
[00157| | Injoye embidimenethe prepesipBivension engpopagseeaptsthioddmdeterthiging
I [
whelel 02y UL ARGt beR ety AR e NABMC B85k ol giucose
or 2@hivess aa&lamhatas tnamplon@télntzxaf dapear oellbyle plvgask tranwperter, said method

-u-O

oo o T 45, 1T

of sgjil varoerefrdni baid patient; yc) measuring Janl gmbmd ot actizity bhiglncase iredsporter in
t ot OX{l C coanoun

saldgﬁlflpleg@)n%o& mﬁ% S ameun Jéacm pﬁe%smed (1? thp Fc) W1th a prr]eéitetemﬁned
amoRfygr ugiitedandde) daaaerghmgaha Heaid hmamdnndmt mb&hmis S than

e i R R e e

said Fdagfet aenddaa&r é@ﬁvltsgis 1dsB1thas ¥di@ heutiemagl imouht @GbRdty, then said
thereon into the cell. Anti- neoplastic agents that

Pat“?f’éf?ﬁ’fowﬁcegubllelﬁ%ﬁ?é‘éuﬁﬂmﬁqucose anal og conj ugat ed to a
oxic noiety are _described in PCT publication
1001@13/ dsz%qandm@ﬁéh@msefm ingpntion spsompasses ;e é&é@aﬂma@e

&Pﬁa@feﬂt AR anl 438 &Bﬂ%ﬁc'ﬁﬁérﬁ%é[m{ﬁsd@gﬁh&smglm RaRdeahds

I n non- conj ugat ed form In an alternative
m@nﬁmﬂmnancq@ 6elhby p glugpsq treswortpncomperiag theates of €2) eblaixing a

samﬁg oPla¥d herHAN &ﬂ}ﬁgnt (b) measuring an amount or activity of glucose

transporter in said sample; {c) comparing said amount or activity measured in step (b) with 2



adm ni stered i ndependently. [0022] For anti-neoplastic
agents conprising a noiety conjugated to a glucose or
gl ucose analog, any linkage that is conpatible with

Wﬁdo%ﬂﬁsﬂ' ucose or glucose anal og portion apg’r/{réﬁﬁmlmossw

non-gl ucose portion may be used; for exanple,
the |inkages described in WO 03/082301 or in U S
predlaah&méd Naourd oﬁ&ﬂvi%a 6d) deteemmintg thateid pdid sieastredgervimicanctoaty is

et Griaroeried AP TE REHUTIS, T SRS o GO PR o sid
treat@@at, buhDiff said me@@ﬁddtahﬁlﬁnt &racﬁm@ﬁmetss hn @id ﬁbdﬁt&ﬁﬁneﬂmmount

gl ucose anal ogs. é %#GC3ucose | ogs that are,
then 5aid canqspismobfsesptibl o feu ctreq gmow PHF"“’“Y
is lai'é%?thaﬁ %@?ﬂéﬂ&&ﬂﬁ?g@ RN aEt!i\ﬁty' ?(ﬁé‘éting Fhethfced BRI wil fie
khnown in the art and incl ude, are not limted to,
mm@ﬁ%@%@%aﬁﬁilvatlves such as D-(+) 2- deoxygl ucose,
D- (+) - 2-am no- 2-deoxy- glucose or N-acetyl
[0018)] ( T ofe embatiimentdhoppsntizyerion Brevapaessea Bmadofioriseting a

peti Ak B8 R Rl S P AT Gl B M o

. tranamtecnnﬁ:- zamumpﬂl bieogpcak mzan@ertemmpﬂmgaﬂlacstepsef fa) diagnosing

-the ;%_%EI% ga)lsé 313%? %ﬂlg\ﬁ%ts@ mhr}%_a%glgﬁ]ﬁ o?g cer c;mmf 5§ ?%tlsegt (c)
meaaﬁrdlg Ba 2matiitno acﬁwﬂ? okylucagea lraspose in E'dn&i&szq;lph; st)e:omparmg said

ucose, nole ffe frow1D— | ucose. or
- amoffunt? S BeeGinted e 55 Bt Sl R Bl B B s
deteh'.ﬁmﬁlg e 1ﬂﬁic} ﬁlba@ma fnotiit oaddivﬁﬂy @MgEMaxgéaw:meetmI]ed
ucose. al og. noi et c a u nat erjvativ
alnc’g‘?f- OF ASHVEY- %S dSPaersi EHﬁi’éA q@%‘i‘%@xﬁ@& fd as“fe‘f
amoﬁ&%é&ﬁﬂt?‘ %1&@&&&%9%&&%&@5 ambie cPXUTFRY théh Mﬂ&aﬁéeﬁ& pot

of an t he forggpln npounds can be substltuted

suscRiibe taﬁalﬁwéwme andig ﬁ%@ P@eﬁwqquuﬁteorg%w 1§ toeast e gyl
red%néne@éiﬁ&&?@p acﬁﬁ%( h E‘eﬁt Rhe PRentSHARE Sati-hddBlaHidMpeme

anal og can be 5-tHi o- ucose or a derivative
thereof. The term' glucose anal og" al so includes
gl ucose derlvatlves |nclud|ng but not limted to,

%@?ﬁ%&@iﬁ IQ ar O u pS atl? GWMOP.E%@% AQ{@TSQ’; oups at

[ﬂOZkg di I ﬁr age OSI (%ngg ?.1118; aeg &%ﬁgdeqﬁé %8%{1168%6!% spread

0S€
of cmo&:rwbild mta)paﬁent admims:traum n@armﬁcfaacﬁr agenmrma,}oﬁpﬂha rdtlay or

d at
siowdi i SEfss oo spelioti o atBREh bLOP Fsrpt daigeighbsion
(whemlsdr pﬁmel, or36taiy,Gad/or prOlALGESTval @blnpsed toaelxpécmalesungtdl et

t al.ose,. i nosit ol
receiyfig HopmIog) ABLeRe) Mesmts ESSRENY tmarr w G ireriop e Hyckids, but
are roURGIERbEalkAktof, SHiMESRENds| aﬁisﬂ%é @fictabOlic Poishes, ru@binéRotides,
thereof that is.a substrate_for a
metal pAFSSFIEEPe mél}PéﬁﬁrSa%w%ﬂﬁ@g%mmbgP'@ablP#?Sﬁ%ﬁ%s FycleGByBsask

inhitHeED8dtro@én RBdptor RERR1RRS, 161aRABRESHIHtE) ForEMDrich e microtubule
gl ucose or gl ucose analog are known, and others are

mhlhafersﬁ]gm@@g%@trem&@wn@lﬁ@ﬁder ayploggorthectase inhititers, pletinuneo
contélbﬂng 2bthfd dn@@ rétidid, &%515!)151@93&5% infibitoRBPRsGSerRE 23MGHitors, and

neop astic adents include streptozotocin,
tyrosme kmase inhibitors.

| [0021] Of primary interest in the context of the present invention are anti-cancer agents

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



gl ucof osfam de, glycol-S-nitrosothiols (including
29/ uUSNAP), single proton-emtting radio tracers
(i ncluding 2-0-(3'-iodobenzyl-D-glucose and

N‘o(z%zﬂdsﬁ@ionbenzyl) D- gl ucosani ne, 2- deoxy
2-DG and 2-DG conj ugates described in WO O%%Jé%glg%ﬁﬁsw

conj ugates described in WO 02/ 058741, conjugates
neopllesiicraglrd tisiusedAO &y 12 6&hGinti camjeniggenasnd dms ﬂlshmlshmhem from

s B 5o SR NS ER LB

exampk| dgatin] B@%i]zmﬁh& @ah@ﬁ&%d{cahﬂ the like). Antl—neoplashc agents include

3-nitroso-ureidQ)- | ucose;
m"‘kﬁ%ﬁﬁﬁ%ffﬂa‘iﬁﬁﬁ #o%ﬂ Blus0% Apig8 &}wqﬁ-‘é@a@%&% ﬁbg%?l’ﬁﬂae
alloiv8 trafkpa irto MHelcoil b a ghukosk ahhdperted BMbne dnibodthénl) ﬂfh glucose
cyt ot oxi c N—nltrosourea_g£oup is attached to th

analoRdy ifsel thegntimeoplatis Aggnb . An Srangpt o7 YelbE) 3eehiHs Zﬁe‘@a’glucose -
DGR Wﬁl&l‘v&gmpbés fRRaé @'ﬁu&% ﬂ-&&%&gﬂ%g [RRDGS, ahd i’aﬁfoa&ﬁ’eiy labeled 2-

cancer and carF n0| tunors. In contrast to ot

FDG rempmwds tish andl §5E- Insanothst eplndinemt, asglinesse m\@w)se-lﬂce moiety
is c&i?ﬁﬁﬁaﬁ% arldEy Fn%ge# thc@%s GSito a;dclé%%){)ﬁﬁf % Efa?%@%ﬁ aftt-chcer

cose noi ety e conpoun
agentem jtaewen dghtdle, Whmmtmj@atedprtbs glungpe @tgl’ﬁQos(zélﬁe moiety) such

as ttégg ﬁﬁ«gc{ egat%%% ta‘:l"dr [%A}Qﬁi% 6%%& Cﬁs%r;ﬁl?ﬁtog% ?nélfl %&%égg%ﬁwe merely as

a taﬂm@wlacvéi thaitbrinBeihe c@00kic agBit attivhed thBfeop in]:sthe mis Anti-

neopj%shg ageglésztﬁgt cﬁ%l%wnagghécios%% g%ur:féeé@al]ogg njuglai% q,]to a tox1c mmety are
desdibebmriGiopubliBitmh oy B$)3f_0933(ﬁuﬁlmm ebB&ENRifi) neibethe glngose-like

ent .Nos._ 3,694, 428 940, 383. 8
mm%ﬁ'iﬁ %%Ti‘gﬁmgﬁi?/”’tfgﬁ’(‘fdv b6 erf‘g Z"ﬂon'f"ﬂ@“gatedvprm Inan
-alte:ﬁﬁtiﬂe—eﬁﬁﬁ@ﬂr@ﬁi bsmawﬁcogé HEShOB fyouid de: other mo1ety are toxic when
g taD coslé -ifosfam de nustard; glc-1PM
e WQ t oxi ¢ agent ifosfam de coupled to
[00&!] UCP&QmMindoiakti8 %&@ﬁs dohﬁi‘i@iﬂg a%métg@onﬂ)&ﬁﬁéﬁ%‘a 2hiedBe 3t glucose
e 1-position of ucose see at ent

analeg, gplinjesge Hiabis gormpaty s the gincgpmorahppse anslog poruon and the
non-Sd6Rf ﬁ.’foﬁ%é}%&tﬁ@& ?cﬁ%ﬂmﬁﬁé ta‘ﬁfyi of Bk 1hRGzet &&@1? i I Y

Ogatl ent s wth pancreati c - canter recelvin
- 03/082303 torEnb- Saﬁ@f»elitﬁ%pé,tﬁ%m% ’metanhwsmmagenéeambelauw@led to the

' her
oS08 G SEAE Py FRR00 L0y RETOL N ARY podp .
POSI’&;@EONF pesittmc ghooweor SROOR andogs: . Opl n. Investig. Drug
3:1527-32. Briasoulis et al., 2000, J. din. Oncol.

[0023B: 3]3@(5}8%&1310@ fot 4rs, drheta mtldmjd)ﬁ,aan am)i-mloplasﬁc agent for which the

A di af
- sorol R BBl ST Bl s et s L 25
limiteditv, placabe salemdneeh sash 25 10y+)o2-Guoxy gmgess) DA(H ke inocd- @eolxly-
tunor cell.s

een ort dasta etin
elued i Nt DR 22 LR B esR R efipey ahd mistRs Afrygbives: D-
gluc@'ﬂe atﬁdi D-élﬂ&@f{e d&iv@@fe@, mtﬁi‘bding Ginaiot lik@itd 1o 163 2mifo-8Qeo:80eucose
ntuaria et a

0 ncer 88:381-88). An
wrl%ﬂegaﬁw'awssnwgﬂ s&qﬁ?ﬁeap sﬁmt?ﬁswahﬁ%n%ludmg but not

limit6d foUS-DLeBxy-1-gilliseibse, B-@mhﬁ:bm_dbﬁkﬁ%aldaaﬁtah& D2 BloOX Héoxy-

noi ety (S-nitroso-Nacetyl-penicillaniine) is |inked
galaqttbsez The glucose or glucose moiety us can differ from D-glucose or a denvahve such

as 2-D(G 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,



deoxygl ucoam ne at the 2 position via an am de bond.
These conpounds have been reported to target tunor
cells that overexpress GLUT1l (see Ramrez et a
Cantuaria et at, supra). [0029]
2ﬁ?%ﬂﬂg%g?astlc agents to mhlch t he screenlngbﬂg%ﬂ%ﬂQ&BT
of the present invention may be applied are conpounds
the bh%en @otht Ahgobanglod ﬂﬁfﬁeﬁ@h@étﬂnﬂoﬂﬂlﬁeﬁn bOsubstdiniag wéth an isostere

ton-emtting i et lic,
sclR SR RE ot Bihs e Efieg, 96 Uik Bt gl e shpgee
anaRiglthh B85 #}Q@D &Qé S0 deBivatieeBged! Omﬁ@ﬁéﬁﬁi Splhésh Hetlog falb

exanpl e, 2- i odobenzyl D- | ucose, and
mclmf(szsluqomaéww }ncbldg}ga bﬁgﬂa deaivatives haying(Cd$C12)acyl
gro tdr (Cﬂ@@ﬁblaﬁﬁ el Fap@ReRE Vi) ab- &a-'NIp%r&hﬁag achedl Jn@ 4- posmons of

ucose or gl ucose anal ogs descri bed above i1 ncl

the gblﬁOSémh‘;N@S AdditionaHy.gbe glnense Aaivaie: mﬂb%ﬁvﬁ ésqlghﬂlty or
pm@m%&og& copu glfé)ﬁy abRed ak{ﬂealp N&r 49 % 1ons

can‘p ecin an anal ogs thereo car at and

-[00 mte I%Eﬁ)&?{l{l xtltr exﬁglﬁ@o%e gﬁagoe%jf g{é%géegﬁéolggls bg& tagatase,

eIa ors e an oxdn oneé
allosea laHdoex] gelnschidasg taima,enostblr e@t, nryes sclﬂuaiﬂuc‘k-l, makdhiro mosnol) or

i nhi bi for acarazi roc rba n
ot it gl R B SR To oGt BRBRE h « lyh BAtS e
subgitadd 005 glatdse tridbpoiial duekl abogBtedtin wﬂﬂel gl ucose
transporters. For exanple, ascorbic acids have al so

[o0t8 eNAmeRBEtdEant-fedprshic ARG Bidt S&inprls@h%lﬂcb& di @hilcodRYanalog are
.. glucaose transporters in the form of dehydroascQrbic
knolyg; 3pd othsesars frping tgstedyer devalopssd f°‘§“5‘6%1° M@gs Foyillysigption and

1ot REEHEE etimples bPRbh adti-nbdpiRtic bR HoludbQRepASARAD -
~ Proton/nyoinositol co-transporter (LIM bm;a nmember of

ghuqoffesfamids, iglyveelr3pigrogathiels Secluding 3plypAR), suginprolgnampting sdio
uacé’,%bﬁéﬂgé/&@@%%be&&ﬁﬁsgmea@éaéfdw W—l&ﬁo&%ﬁﬁ*ﬁ Srl¥Eamine, 2-

chiro-1nosito

deow@ﬁwﬁq (2IG) angli 2 RGvogiugatest destribpd (nAFO-D3(CRI30Mconingates
deség@%t% @bﬁﬁiﬁgz{g{ &%PA* d\é‘échﬁeﬁn%'ggﬁm 1 @E@gﬁ%@e& 'grgéligiéﬁi in

: ant | - neopl ast’i ¢ agén
U.Shiatexit Noa6 éSSu'ﬂ)édaﬁdmonﬁlEaiest deemhﬂ:é ot USt Paian@*élr 5£82,396, and their
mﬂlid ggle-agent_treatnent, as mell as in
rea nen “I'M combination with radiation, surgery, or

- r agents .conbi tiqns of ch

0o s R iogR M B R SRR P D e B e
methjbm&esocam?m@&-mgme@hbmﬁ‘fe sTE; ZalﬁVﬂFﬂMI] & ahiditotic afkylrige agent
. [, Nore ose transpor termn in a
in v@ichdgyRiahin N Srtosrt HPRo e ihf Soragnst rcopfpine-
Strepidkotodn hastded y#Pesre@by GHeFTns & ttdabhmpREAEKRt Wl dandef i de

the practitioner wth guidance concerning the
carcy Bn In $o5¢: Byegfo PAREFBYRSOTea ARYIRRS RieBloFoIeF Addoqtiuply dargets

panc%ati‘b I]!ﬁceﬁ@ Qb {Jtﬁé fé&n@é Hf:zpﬁﬁcotsé ﬁﬁﬁ:%o&i ihé ccﬁﬁﬁ&ﬁﬂ Rwhich appears
fam ly (GLUT , sodi um dependent gl ucose

to mediateupiskpbia @qllg e)(@@_mg SHEGR) (see;, Rehnedl ef al., Nov. 1994, Diabetes
43:1326-33; Elsner et al., Dec. 2000, Diabetologia 43:1528-33; Hosokawa et al., Dec. 2001,

Biochem. Biophys. Res. Commun. 289:1114-17; Waug et al., Jan. 1998, Diabetes 47.50-56;
and Wang et al., 1995, Exp. Clin. Endocrinol. Diabetes 103 Suppl. 2:83-97). See, e.g., U.S.
Patent Nos. 3,694,428 and 3,940,383.




Ht+/ nyo-inositol co-transporter (H VIIT1l), and human or
manmal i an honol ogs and orthol ogs of the
af orenenti oned. Exenplary glucose transporters, for

W #edgkdki on and not limtation, include t
in Table 1. TABLE 1 Naelefe Aid anspose Pr ki

No. = sequence Cla 5el eeted Tissues Reported to
{0023 pr ElssantrRbylastit lageis pcsfosfankid lﬁl@ﬂf@B-gQ@db@ﬁSfo@fannde mustard;

essi on No, cl.ass Tra rter rences . (LUT!
elo-FR DR BT A5l Feop s Dt ReoP e AR VP An 1k ke s the
oxygérydt&h @t:mb eposifh & ghiddge (b T2, PiEABR39.82 7076168 U.S. Patent No.

pancreatic islet 2, - ceIIs retina,

| 643%08&Gﬁéoﬂ)#ﬁla#é9aﬁeen§3swmwmpﬂ%@m%w§hﬁaimeaéc

canéde %@wﬁlg' AU oS tdd In SHRRAE withUSE Gall Eéi‘ltlnnﬂaﬁbé} receiving
BO001692 P22732 |1 I ntestine, testes, dney, e

secqndyfing shematfrsampasoretss plioblastama, breagtcanger, |a@répplom epeRatignfs.

tLk s
Sea itdicton bublly, TR e B A T S T el sp iR oL 2. 2000,
AL a1 030807 e Hpear Mol b b 1o
art, mnuscle , y
dep%’gmtg‘lﬁ?%%ﬂ}"f%yﬂa NP660159 HI Heart. prostate,
- testine, fat. HV T. NM 052885 NP
roo3f¥ 5 A S Gl Rotais e cBihtobh eyt Ketoiher! MACIBRIe: sedinkpdto o
sugat Sand bR Tépoftbd B & LBt Grhbr Sk 0343 a8 GA. LR Rk ferentially
A B 08 1 Pl AR ot o
CanS6PEEIBE BREAR 6tciblati SBUSSS-Repeythier 2glesmr1&§§ sﬁ’ﬁdnﬁla Eﬁ/Whlch
am%?%%%%%?%a@ﬁé P R B TRy (5 ioro M g Do oAb B (o2
deoR3HR38ninl bOHE b QukitidnP¥iA BRSrhid¥ bl ‘]!‘Eéé)e céftporfids have been reported

to target fumor cells that overexpress GLUT1 (see Ramirez et al., supra, and Cantuaria et al.,

SUPFQ).

[0029] Other anti-neoplastic agents to which the screening methods of the present
invention may be applied are compounds that contain a glucose moiety linked to a single
photon-emitting moiety via a heterocyelic, hydrocarbon, or aromatic groups as described in
PCT publication WQ 99/20316. These compounds include, for example, 2-O-(3"-
iodobenzyl)-D-glucose and N-(4’-iodobenzyl)-D-glucosamine. Other examples of anti-
neoplastic agents that can be attached to glucose or glucose analogs described above include,
- for example, Ytirinm-90, Iodine-125, Iodine-131, phosphate-32, hydoxyurea, triapine, 5-HP,
camptothecin and analogs thereof, carboplat and analogs thereof, DOTA and other
radiomethal ion chelators, methotrexate and analogs, mitoxantrone and related anthraquinone

structures, small kinase inhibitors, dacarazine or procarbazine, and mitomycin.

[0030] Compounds other than glucose and glucose analogs are transported by one or more
glucose transporters. For example, ascorbic acids have also been reported o be transported
into the cell by glucose transporters in the form of dehydroascorbic acids. See Vera ef al.,
1004, Blood 84:1628-3;4 and Agus et al., 1997, J. Clin. Invest. 100:2842-48.

- Proton/myoinositol co-transporter (FIMIT), 2 member of the facilitative glucose transporter



SG.T3 A1133127** (ONY9l Snmall intestine, skeletal

muscle 26 (based on pig SGM SGTS NM 152351 27 *

Ref erence to specific sequences is provided for

Wo M&ddsfki on and is not intended to limt tNgusI00a/006897
invention in any fashion. For exanple, there nmay 0be
additional or alternative sequences corresponding to

clasé, h@s ll'du@ﬂ 06y deRitivd fosiesl, sh.c!il[b-,Q:ﬁildﬂM’-mnd chifcﬂihb&ifd)itl{ﬁg‘andpuﬂ was
.,Nnat mt to, polynprphl c- sequences._and ot her :
w3 iy (kom0 SR 0L oot et ol ot reached

atpiyHerki er et al. 1985, Science 229:941-5; 2. Gould et
al. 1991, Biochem 30:513945; 3. Fukunpto et _al. 1988,
[00@”%%@4&%‘15&0 ﬂgentﬁ%ém{a@ﬁerﬁh arehR&Bfor the 1REBIBI of cancer as
~Chem 263:15245-8; 5. Fukunoto et al. 1989, J. ofBiol.
prim@he singleeuet pgnent, 6 welbards treatmgnt in ¢gplgnatiqatwithgradiation,

: g V. . j Chem
surgdPortnd and pyl6B/A0Rs Aha Bbrabiflle oPepgtales.
of Physi ol . 262: 0795- C800; 9. Doege et al. 2000a,
Bi ochem J. 350:771-6; 10. Lisinski et al., 2001,

' . -22; 11. Joost & Thorens, 2001, Mot
3. @é@éﬁgﬁ]&mﬁg% 56; 12. Carayannopoul os at al.

2000, PNAS 97:7313-8; 13, Doege et al. 2000b, J.

(0053 g A moted bt Byepie pgipskoidh o il e e i)

transportéts BreQeterfdeiin 2chbed 68rpld. 2 Accbeding?iay appredibtionf @ nature -
urgery 128:946.51; 16. Dawson et _at 2001, ML )

and pppReRfi S oRERRRE I OYLLL Providedbe prgetitipper wih gridapgs qagceping the

inveffion. 2001, CGenom cs 72:113-7; 18. Doege at al. 2001,

Bi ochem | J. 359:443-9; 19. Wi et at 2002, ML .
10038 n d¥ineose HpspwiaraBelude members ghthe fgilitatiys ghicosertraggpoftouproten
fmgoggr 5 e%’é%?)’ g‘%)%‘%,mﬂ%ﬁna%? glaz f Physi ol i %%%gggs %ésé .the
H+ah-jnositol go-tiagporterKNBETY), abhwagior manp@aliapfaemneless and ohologs

. _ . | .
of t Wbl i, SR pbian ffiosfuariunchy i Rlrafly ank Wiy Ailon
inchu@eithost histedin TaBB(11) : 397-404; 26. Di ez- Sanpedro, 2003,
PNAS, 100(20) : 11753- 8; 27,5%&8& & Trayhurn, 2003,

British J. Nuts 89:3-9; \ et al., 2002, Gerwrmcs
Gl80: 5%'1&1&&%{: U §': Pat ent | Appl | cat i osgml\lo. EZOQSFOZ 2851:9,;%.;,
Trang:mr w&{f@@&é" mmiw e.mb@dl Wﬁi,‘gﬁmﬁtﬂﬁ:rw Ef& 8§ g Refercn?r&

trangport™®r is | facilitalive INe i ndependent sugar
| GLUTt ans P 806F160r fRIG1G6I t at | v gl ubswest(shameport er . | 1.2
"Facllitative gl ucose trahspor sphrocyjps and ey | |  jive |
Gwrf\fll%”inw%i@ﬁ%fgnt sﬂékﬁg }[apSIPO[F,eig‘Iizr’ré*i“°‘“i;‘§%§’Wi§§§§ Bré3to
GL‘UQ‘ Ubl Jﬂﬁhoolﬁglllormpl?isgl C !ld-'l. I uti IB UI ur 1T T1TUST UTT 2,4
GLUGE AUV R odPd42 L TTET Pr4@AI0ST Al £S5 S{UEhh dmscld! tGaf dCT U§ 3§
GLURb aS [TBCIUEeSRT aneSp@z I anbior [ Tibkoesioies, ddadye s - | 7, 8
Facititative glucose trangportesshacped ude, but are not
GLUS mi 1 ¥l 913585 G UPUGOE_UT2| G Ui, Gl JeucoGitdsIT6, Wz
GLUIF UTS__ @ UT9, A UT10  GUriy | Ugkegpe2  and He- colpli ed

| CLURGo- [ MYsTIATP t r pRBPEF t er HW T1| Teeislprablisicorgs . 55 | 10,1215,
i

oaon ol + o L LITA a1l N =S al Lol - S 3 o 441329
GLU:[\ UEI Bc@ga?x:,_, \._ngmilu‘-l Hal I'VEI_', ‘Id;_% Cu [ LA tllc ;a.sle
GLUTH T | 3 05817 2] 5281 UAUTVED UTOGHR Ganbbad TS POT T ET ST6 17
GLUTENE[ Rl 050§9SS 1 rRNe-Silak Rnfdd el 1T CeS™ 11918, 20
GLUTIANERRMaspRe donmbaint pr |Cic@d:, BrofAy mGRRs@N A2t

water-fill ed pat hway throlugh whinteshne, fithe substrate
HMIFDy e NM1§2885 n S Agies iiﬂhp Breim| asni ¢ domain p#2 t he

GLUS Mot em?;]i%ﬁg cont mgﬁg Testis 28

SGLT1 NM_000343 P13866 Small infestine, kidney, heart, 23

o
=1L 110
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| arge | oop bearing anN-|inked ol iogosaccharide noiety.

The | oop can be fornmed between any of two consecutive

transmenbrane helices, for exanple, between the first

cond transnenbrane helices, or be

ﬂ%dﬁngsﬁgﬁt he tenth transnmenbrane heli ces. MWOM%GSW

2004/ 081181 PCT/ US2004/ 006897 [0036] In sone

enbod| meQh&aad Ng gl UCOSe tiransporter conprises one or
ibhE: | gdqm@%@{mt %g};fmt"gr slisg DAL EE o Rerasip s | Frimany

transoorté‘f’ sigriat ur e” used|herein refers to

conserved resigues on tvvo or _Intiveg hgg ucose
SGLTANS pMLA8F041.1 ha4tP3HaY e begn i npUbigdederimarily dnef)y ldiZzdn
SGHT3 t npATIENBERI n [N Planspar t er § Smlkintestieskaei suclg 7S,

+ hao oco rarr-nr\ri-ar c-| nna+| Msedmlm Tﬂrnennnn nf
seéés; SRR i I i o 1‘27,,
* Referentd to seqiienc ff'nn $63 for muéthu%h"ﬁ’nd'i_'s"gt iSaded toUI nltkﬂlce verition ih any
fastlon, Pore é‘%thex@ﬂlﬁfrb% dit méq&sﬁm@&m@eﬁﬂi 1SR tisted.

pondi
in chHirad IS PENdNG MbuthbiJRBREdUS, QolirSoryBid CeqMnce ANl Bthdd baalalg@d resi d ues
** RMBI sqpenceagtegph askrc surface of the protein that are

1. M/l £ MO0 sO8TRI 2101081 K B QW (el 151, BEE. 3091354826, Fulmoto et al. 1985,
PNAOS 434Nk, Kayiaiebdl. apes, BifBlol. Cldr, 254 (52258 5. kSO R, 1989, J. of Biol.
Chegrds&@I7 6r218t Janes tak 1935, u}@m&ema‘sams Popdoet al. 19900NGBBE. ChenS266:M5276-
-82 o Devisieaa ¢ig. Hgﬁémf»b{’flp axsion ep2: 1958 ﬂ‘b Patge gitel. P804, Riodhem. J. 350:771-6;

en%_’ZO(H ql )M bm;g:%pl 18:247-56;
v SR fggg faﬁﬁ i @Ba% e
UTZE] awson ¢
200! mm&’éﬁaﬁﬁmﬁboﬁm 1 Kfpshé, eIa@ 20(]1 Ql}igu 72 1@-701f8 ge et al,
2008 BREH. B PDH43-4; [vewg ks, 0508, il @@:&ﬁ@ kM etoBUA0 €73 1% 200 SSART o 8 @001,
Biogens nddbiopH3RER. Cropd 89:1118Q8 2] RbgssiGhe0e o birgmios 282tE%3-8; 22,

‘21’1 aeH8b EUBAA SHHET-6123-Hedigpattaly 1989, ENAY, %6@;8@ %Wﬁ’éﬁ@t aﬂuléi’?- Am.

R AT e AT S Y Pl

U ehai éL enomics

he sequence 1s a |gned W th GLUTl) In sone
errbodl ments, the glucose transporter signature is a
3.1 phan residue in helix 10 (corresponding to
tryptophan 412 in GLUT1 when the sequence is aligned

th GLUTl These frvpt ophan r s i. du
0841 s P horERE. At EREP2 BRRaP TR 1o FEHEEYT Ve dependent
sugmytmsﬁmabmufmlﬁamecglﬁmmkmispdner affdcilitting glicady raehatas on
B U I RUCKPAR T J——
-uhlggg]e}ggﬁtgg%rad&hw ﬂiﬁflﬁhb@ﬁ‘at?b su(cj}l&%&;coﬁ’d a}t}fctsﬁ fBSna ﬂxem{:)ranes to
us, ..So enbodi nent s e presen
transpErtde sbRtrales ghﬁﬁi@g‘f% BlEcose gagspefferyngluds but qraﬁ%tdweért%
GLUDBIGIAIE, GIRNS| GLUT4! GLOYS QSIhaTASIIUE, aLUAo! §Koiri ) GLUTI1,
treatnment. In sone enbodlnents 't he

r
GLY T &b bt-cpunlecmyesinoniol draponrEVT iy GLUTad fioodni identicabto

GLOT3 hfifi§ K94 inBrdédinIRNELETERGNFENt S, the gl ucose _
transporter has high binding affinity to cyt ochal asi n

: or
R T e
Thejfapsopgmbirgne domaiyl of thegeotein nyyesokin awatbsiided pathway mrn@hywhlch

h
e R RS0 LAY AR Ll
largé toop Gearifig an Nalingied olidgosaricharidenmaety. ThiMob es:sbet fmanecﬂ:emMen

any Hfmohggut?%%%m@o?‘%th%ﬁc St% agn% eC {)étpvggn 1I.'3slfI %& second

transmembrane helices, or between the ninth and the tenth transmembrane helices.
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at, 1992, J. Biol. Chem 267:14523-26; and for SG.Ts
- "high affinity" neans a Kos less than 1 mM
preferably | ess than 0.5 mM neasured using the

WPniieige! ectrode clanp assay described i Npepms2004/006897
Panayot ova- Hei ermann et at, 1996, J. Biol. C%enw

271:10029-34. In other enbodinents, the glucose
{0086} n Spsmiembeilspntsy the gldcow taahﬁliortbxt opniprisesgint oomere. “ghitose

t he cose MCOS nal og:- bindin
traffer «RREL TR ore BSabhnlte SERTr LT 5 RSN R 40 giehvea
resﬂﬁ(?dxﬁgﬂa fl)?ﬁioﬂ(é[ﬁddﬁiﬁﬂﬁf)&%ﬁﬁ?t hatk '%e‘eﬁ Iilﬁﬂicatelfdﬁﬁ tlﬁiu&hrl)n of the
nder differe si_ol.ogi ca ndi ti ons Qr exa e
Pprojeii 83 tANROREiSy T%%OE% mkogd the ghicese, trangpede] STEEEBEI SO
preSaigél MK enSilyBin et difiie $n ﬁﬁﬁnﬁiﬁ@faﬁ@ﬁﬁfchﬁ €49, eNE12h$10.t B Q0ome

%%mpf known GLUT proteins can be di vided into three
emg pris> the ghucopesiransporier fispaturgds qneopmons chagzed ggsifues oprthe

cyté%éuﬁl_(i urﬁe%_—%_ﬂm% @ﬁ%a%gcﬁsgédsﬁongglg%ﬁg@ LT SELrt, Scc)ae {oost et

PL, MadrMembrapepiol 18‘22}25@6211 saie emhedimanid, the glucose traﬂSPOﬂer
SRR R e Aol

tyrqsigie at h@lig4l, @853/@)21;06 Behdlixét Imbkome @ﬁﬁﬂm@taﬂwt@szoeﬁr@spoﬂer isa
' PX%E?R%:I?o%f gﬁg})heln? 0. %tﬁ%ré%%o&mgﬁtyTtﬁe élgcoigéa%sgo tdIOFSS no( gompnse

Ucose transpor ers may nprise~sequ
: mm@h@&&@@lnﬂdhsporter srgnature) such as a gl utam ne at
helix 5 (corresponding to QL61 in GLUT1 when the

[003H(q uﬁrmmeiembaﬁﬂrgneﬂhw'gmbos@hhﬂsbbﬁeﬂ sipnamfeis @ mf@pr&bm_rrbgidue

e S ol B BTy SIS IO

388tin WIS HeA HR: JQhdn¥e & aﬁPﬂEd mmﬁm:n‘o mmnet@iﬂrdauﬁems h{é
sone enbodi hents, the ucose transporter conpri se

gluggsestransprfer sighatigiis &me@aaggmquegrleré%ég ((pPRpdede gypiophan

4123h GLUAN GV Hel thel SqRBcEK RIISSARH @LU’?I)' GUSse3B/pldthar 1EBEES have
such as breast cancer, renal cell carcinora, brain

beep shagmdto be Haparigntforbingipg of ﬁlﬁﬂgarglﬁ m@alamﬁ ek forskelin, and

confeR bR B 304 Ldiin Bnst vtk arcia e al., 1992,.
invention, |evels of a ss I glucos ransporter afe

J. Bighdeheme 867110491 Sehwrmsemeet ah 983 ionhemof. 199eA97 50 iFivssome
embgdﬁﬂ—e]‘rtsl ) Reskhttndt Iaavr&@ Pgs %Féﬁs&@;ﬁﬁgsg% tragrb%%@?har&e

be over-expressed I n a var ant trssues
senditice| to gytaghalasindy er fgfskolhetreabhaddbrsonb reevégdlmeu‘er the glubgse

tranﬁ%!rtgf e tl@clr bin: gtafﬁrgtar t§ §ﬁ8&%ﬁi§ﬁlB orqgggol%n qn Qoencl:g %ml?cidgnents the

osarcona ovarian, pancreatic,

gluqokﬁytrrmswbrteuhaﬂnglsbmdmg Eﬁﬁhlﬁy fo :amﬂ:h;slaaneBldr ﬁjrkieﬂmn gi omas. -
Medina et al., 2002, Biol. Res. 35:9-26. Expression of

[0038] UTGlubress traﬁ@t)rthe maﬁdﬁnﬂmtp@achﬁ@diﬂ the piﬁﬁ:nv\inkrkhtion hBve different
o RS e 5950y o SBGHRSR: e hcos
trandpdrtBEdiShladfe high affinity for glucose. As used in this context, for GLUTs, “high
affinity” means a Ky less than 5 mM using the Xenopus oocytes assay described in Burant et
al., 1992, J. Biol. Chem. 267:14523-26; and for SGLTs “high affinity”” means a Kg s less than
1 mM, preferably less than 0.5 mM, measured using the two-microelectrode clamp assay
described in Panayotova-Heiermann 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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[0043] In sone enbodi nents of the invention, GUT2
| evel s are neasured. G.UT2 has been reported to be
over -expressed in gastric cancer. [0044] In sone

QEPRslig¥eRt s of the invention, GLUT3 levels ag&rusao004/006897
measured. CGLUTS has been reported to be
over -expressed in brain cancer, |lung cancer, breast

difgeaent tssuegramnder diffaent physioldgial\Pnationd, (ﬁ@'ﬁb.‘k&ilple in a diseased state
Su&§%1&§%po4/006897 head and neck cancer, neningi onas,
ovari an cancer. G.UT3 has high affrnrty for

I S thou ht.to es bl e for spor
O B ehitpt e an B e AP oibe A BEBTLELUT
proaelﬁmh bt divided iit@ﬂﬁ'@tshﬁlleﬁsuﬁsl&tsﬁﬁam@y ¢1h8 1GBUTI-4), Q0451 ‘

S 3T SIS Tt e eles B CudelF. BolthFoused IV

Se€RIOEK al. @@61 M. ManBEBiol 119087 génﬁﬁﬁonnﬁf‘zgxdﬂﬁﬁ%reeﬁ teSsion of
cancer.. 0046] In some enbodi nents, G.UT14 |evels are

G s ds phservedingnng s tisshes (seq the raview Sreithy 1899, iBrol BiayredsSci.

564:065- SN Vel ©f o1l 9699, DlabGeltbark 4311688049 7- am no-aci d
protein that is ~94.5%identical to GLUT3. The |ong

formis a 520 amno acid protein that differs fromthe
short formonly at the N-term nus. Both isoforns are

e specifically expressed in testis.
3 1319@9,5&%@%@1'% GLUTs [0047] In sone enbodi nents, the
100800 o7 e PSP RGeS biapees Pl fiboce ansporte
Signau;tplfmlﬂhm glﬂﬁﬂnﬂiﬂat lﬁemilxlsqmmpddaelgao 0861 ne@uhrexms ééégthe
ot i rres ding to tryptophan in
SeqpgnGR IS %ﬁ% %@Eﬁ T gomng o drigrr&aﬂw Ypogg pEYOrichgmprises
a STSIF rheHin sﬂmwmla@ 1008 17f(RE., 1By 1006 Datwasi ﬂarﬁm‘éﬁrﬁfa!n& b ¥arddo

the ugése transporters. Class Il glucose
E‘%B? R3)-dp sorhe prolesimpnts, e aherope{Fnspartes gomgrises a QLS-

moﬁﬁ’dt aelbar. el 1BIC8RArad: rs@te Rborted 40 B expblabed 1%5Pious solid
Biol. 18:247-56). [0048] In sone enbodlnents of

o sEch fsdieasi qapest.genst cell @rgirama, prag tym@eegastramep@war e r

Inmﬁﬁgmmﬂﬁﬁ§&&ﬁgﬂc&@g&%%;In one enbodi nent of the
i hvention, GLUTS levels are determ ned. GUTS has

000 B8 SR BIRETE Cop A

medsywgént i on, GLUT7 levels are determned. [0051] In one
enbodinent of the invention, G.UT9 |levels are
[00424t emrsbme dmbalimenth bEthe tvientiny GEPIT devellsfacs measfireELGTUT1 has

dentl red t.hat _di fer from
bee%‘?eﬁo%eﬁigtg Eé P%e%'-r%x resse fa r?f Hpligg %5%, %Mﬁ of the
bladier, Bicadt, ceﬁli\@lnco{o%ﬁz]gaéﬂic @60phagal) Qdddl@ﬂfne@cf, ldichﬂyosarcomas
i nvention UTl ..1 Jevels are det rmped. T ice
tung, PR 18Rl DS PisE. e R Rpenil eGP BR
Medii3 ah)1000, B6l Rés) 320362 Bxpression| (INUT] has also been shown to
correlate with tumor hypoxia. Airley ef al,, 2001, Clin. Cancer Res. 7:928-34; Chen et al.

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

[0043] Insome 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, GLUTS3 levels are measured. GLUT3 has

been reported to be over-expressed in brain cancer, lung cancer, breast cancer, gastric cancer,
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(493 am no acids). Doege et al., 2001, Biol. J.
359: 443-49; Sasaki et al., 2001, Blochem Biophys.
Res. Comm 289:1218-24. The short form GLUT! | has
WoSh4fgRe ted to nediate 14 WO 20041081181 perpsagossonsser
PCT/ 1352004/ 006897 |ow affinity glucose transport,
and has been shown to be expressed predom nantly in

head and neck garres lnshimgmimaseed ovarialeanckn r@LIfIm hasdﬁglﬂfﬁﬂity for

w53 BRI bl SEPARITES o e I ppdgome

forgh:ampsa@eliﬁhumdarabksmasﬁﬂh@ﬁraments of the present
i nvention, the glucose transporter is the |long form of

[OOﬂJUT]n]somel embotifents GV M6l Sie rhdaSured. UGDEE4 histiesh &pbRéd to

is the s forn1of A UT11. et ot her
be Qi S%Hfﬁﬁé?ff @%rqaﬁé’a@% &gdee f%ﬁsféag paxee, andpagereatispances
rlant or close homol ogue of @G.UT11. 3.1.3 CLASS
[004¢],  dp sprac froRdspents Chbd devels araaseured. GEUGI 4 basswo

alteh’faﬁ’@ﬁ? Qﬁﬂc@& fdrﬁis Qh&éh@ﬁé’ fbinh D%L{'J-Tlmta' 495 -afittid Frlot

C ass I ncl ude a g cosy ation site oop

94.3% 1@311*1041 FFEGLHE%) Bea lapgfermtis 2 arié plotdin ﬂlaigdlﬁms from the
i . 4 .
shot TR SHRYRY nf:E@lg 06l B 9‘“{ Wﬁv 1 61‘?6;% tpgé gg{egrﬁg%ﬂ%g essed in

~I'n sone” e iments o
testigl ass 111 gl ucose transporter are determ ned. [00551

In one enbodi ment of the invention, G.UT6 |evels are

determ ned. GLUT6 is reported to be predom nantly

expressed in brain, spleen and peripheral |eukocytes.
3.1.200BASS INGhbudsenbodi ment of the invention, G.UT8

| evel s are determned. GLUT 8 is expressed in breast

[0047N C @i sopdd dnsbodin@dbs/fhe bucoRarag e daEH IHB BlasOfl GIRET. In some

ﬂ ventiogn, G.UT10 |evels are determ ned, [00581 In one
em é’ﬁ%f'&isn@ﬁ. ﬁl%?setﬁﬁﬁsmﬁerémlss &W@hﬂ"l@’f%‘@eﬁ’g‘“@ﬂé the conserved
- GXEeKembratheliel eSydiepnag 39%@@%9&&&%@9 sdqflence
st tunors. ers et al., 2003, Canc

is ﬂ%@@ gtk GLUEH) ﬂ@ishagéwem&s@wp@ eanlcylocmbivin B pgmityity to the
.gluoBEB"@dnﬁ% orteENBREL T Iﬁltcmeli{%h%rtel% %?c(l%} séﬁZl%%e ‘[,%ev b P%g})gl n

one enbodi nment o he 1 nventi on, s ar
cytoglalasing® fieq Jooster 21 RQ0TMplh bt Biok 1§€|4=6-5é)1bod| nents, the
l ucose transporter is a Na-dependent gl ucose co-
[004%1 arigpeme epbodingnts cifstp@mdgmongllemimf@ Gl TE plocdse trimsporter are
measih@d/ 9l ucose co-transporter™ refers to a glucose
transporter that actively transports glucose or

o0 535 SRR oSBT L PSR oJBRRRL: RO e

beenmsp@tading bodveNaxpradsed/iD IR AHOH ﬁﬂ.(BHreMdﬂdéi'Z 004/ 006897

[0050] In one embodiment of the invention, GLUT7 levels are determined.

[0051] In one embodiment of the invention, GLUT?Y levels are determined. An
alternatively spliced form of GLUT9 was recently identified that differs from GLUTY only at
the N-terminus. Auguatin ef al., 2004, Yanuary 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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down an el ectrochem cal gradient to drive the uptake
of glucose or glucose anal ogs. Na - dependent gl ucose
transporters include, but are not limted to, SGTI,
T3, SG.T4, SGT5, and SAT6. See ¥
‘glgs_z-g&gggﬁéoady et al., 2002, "ldentificati onP[gf\ﬁsgoolmossw
novel Na+/nyo-inositol cotransporter.” JBiol Chem
low2i i85 i@s@ianspont, sxwdies badodibwe i iss exptelbed gradommantly in heart

transporter i s.,a high affinjt | ow ¢ ity Na .
and shERRRRIE. ghe el offapPlihs oo RE et v
lung, hecipa 4aoBRIr HENSRGhEWIH td iGerask Buctasd thanbgoys. Thughn some .
e
T difeR Bﬁﬁ&ﬁﬁnﬁm,%@ﬁﬂmﬁﬁ?% isthed S Esi] LT 1. O8 Set difRr

some enbodi nents, the glucose transporter further
embadipeis B elisoseransnoRiETss g dgravniye. Apiiat of tloge haapalpgig of
GLbgtix 6 and 7 that has been shown to be conserved
anmong several known SG.Ts. See Wight, Am J. Physiol.
Renal Physiol. 2001, 280(1):F10- 8. [0062] In one
enbodi nent of the invention, SGTI |evels are

' i Tl has a high glucose affinity with a
3,1,§eéﬁ ?iﬁ %‘élﬂr g‘“T has

reporte ucose binding ratio of 2:1. SG.TI
. e reported t Xpressed in.sever ' ti I .
10034 1o shZ8 Bbimets M SFRHE RIRPuie i A Ol b Fyd in
sometClass III GIl_QHg B, indtide éaé?l?rdab%ﬁﬂuﬁi site o Icﬁ;sp migﬁ; %gﬁp Ib&;»!esi ay

et . 95, J. SJ. O : - . | shi kawa
traﬂ@ttlefﬁfe{aﬂez‘efg'f? aﬁé fransgembrane éﬁh’p{a@ angprgstine mglfs; 053] | n

invenption, SGLT2 |l evels are

100340} e‘i%r?rt@)ﬁgi gg%%@%s Lgt%smw&wnakwlﬁ?ﬁaﬁlw Hplecasrieanggprier are

detdfamagporter with a reported Na/ gl ucose binding rate of
- 1:1. [0064] In one enbodi nent of the invention, SAT3

[oodh Veln%nd Eﬁbé’&&@ﬁtgifﬂﬁ%veg&n%uﬁﬁ%w &y déié?ﬁ%d?)%ﬂﬁs is

as been reported to nediate transport of
repogied robeapdaprivantly exprgwsed inftgaim-sylege arsperipkasgHokptidesani de
mustard (D 19575) into tunor cells. Vehyl et al.
[00569 9 8 oRe ewbodiiaet of theduienByi, GLUSR 1e@h: @9dsterfrined. GLUT 8 is
expx%s%ﬁg:fﬂrgast H;ﬂc&%gugaeen proposed that SGT3 is not a

_ uc?se cotransporter but instead a glucose sensor
o0 5P BB R el RSB DR o o
tooB} 55 cmpevinbplii Bar o o TPt e iincl S g2 s

beer/oa0d ©ibaGkpressedindRe®t tﬁﬁ‘b%ﬂ iSéBRbgeﬁs)ér arz.lhim% OXfok LaHdrs,
ucose transporter or I CI eve 1. .S
932 ye Ao e T A iAo el dird: SCRETBo6s)

I n qne enbodi ment of the invention, SG.T4 |evels are
[0058% dF pps embodimernd gBihe inyeptien. S loyslsaresletamized.
i nvention, SGT5 levels are deternmined. [0067] In one
enbodi nent of the invention, SGT6 |evels are
determ ned. 16 WD 2004/081181 PCTI US2004/ 006897
3.2 SGLTs

[0060] In some embodiments, the glucose transporter is a Na'-dependent glucose co-
transporter. “Na+-dependent ghicose 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 glﬁcose transporters utilize the movement of Na™
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[0068] It will be apparent that the |level of a glucose
transporter other than a transporter described in
Table | may be neasured in the practice of the

WO/'RMdsPR1 For exanple, derivatives, isoforpsynsioeamosser
variants, mutants, and honol ogs of any of the glucose

transporters I|sted in Table 1, including honol ogs |n
dovn #regleqimoniresdica] gradipnide diteatha upldkenf ghivese orlghivetesanalogs. Na -
oot DS RSBS00 ot P s,
SGhy, S 1h, &ﬁkﬂ(ﬂb’.@ﬁj Sen Thible 1§ a.‘ltcuree Coadyodh aln 2062, Ident Pative ot a

novt| KRB HR U G Rsu i I 250 Rt B ok Tt YR Baiments,
thefgheeenRhipeEtier bk bighatidig Aty o%&%ltyNaJ“—H tenB@irosatrahspasér. In

50% | ea 0% at | east 80% st 90%
somg qmp 3@‘&{?&‘&1@’8 °?ﬁ3|“§F?PP§}eft16aéP"b?f§&@§é“&%r &%f@mﬂwf
glu&dsghg&g bierTabl e 1). 4. DETERM NI NG SUSCEPTI BILITY OF A
CANCER TO TREATMENT W TH AN  ANTI - NEOPLASTI C AGENT
[006H0 657 sopys cghedigepcthe Netrdepaadens ghicese apworprepgerppasses 14

 tradsP¥8BEahORelicBY Oh ¥6mdEASIHih &8s E}teegfmc%yeeﬂr orteghﬂﬁglsc%mpnses an
transport er In a cancer sanp roma patl ent .

N-linkedglygosylaberpate datween kelixdf @ﬁé’ﬁb@ has/pgen gho g &8 e¢wwed
_mnc}ég\%{b?%l flélB‘\%n RAN$E e %ﬁ\ﬁ LT4MG B 58K AT 200 gihopamo-

one or nore ansporters, Is susceptibi
8. treatnment with an antl-neopl astic agent As is
explained in nore detail below, in various aspects of
[0062]e Tnorermbodimehtanf €lesnedntion, SCIJI1 devtelscons gadertréwedi SGLT® has a

nigBREED afB s EherR S B e BEingatio At R has been

repormde@tw etqmtslfs@d xﬁe@eull Bkstihal eumoracilllifdsiand priviadylleng Gincers.
or t el_.of each transporter a r

Bis{oRg A Ao 0O o PR EL: £ RGO CRis DPREE oedg@se Cell

_ Phy@zanphmm-ezmmwedz 4N 2001G GoD UNEhceRASI-ENETY. (€. 9.,

by assaying with a probe that recognizes nore than one

[Ooﬁsaanﬁxﬂﬁé %ﬁlbo&fne&)bf tlﬁﬁﬁ@)&h&g SELHD 1808 drPbRerRREC SBLT2 is a
' 070]. The word "level ," as used herein, is_ intended

loweéﬁlewc@% sapaciBiRnsROsT Ve eporte&Np delieope bisring e e Aber
of glucose transporters in the cancer sanple and, in
100644 r | upne chvbaemrof the, inveation ST develsars degermined. SGLT3

 orEAY EHATSAPL/NEY B b 10'Fedifi unep R P AL AL DES

reat er ess t another sim
agemtnﬁaﬁml@dss{ﬂemehqsphdrm@e nmﬁmir(ﬂrbﬁﬁﬁ)amtq triner gedls Veloiesel.,

1994! ﬂSc ‘fﬁ{r)z‘ Ao Sk 984, f9§ 65‘11 PRy, t?bee’ﬁ%%@%?eaﬂﬁ&t%ﬁz,m is

er can be erred romthe anou ucose
not & Nanhmosee:otrmspmrezu' but ihdtendaigimbaneasarin thagklemg ecrenﬁme of

shofffrie P SR G RS BB b Bl Kblot i B R i

glucoﬁe dehsor hithireyih iz danidy & mimspmetse @rdre Natk Ai:rad Kot HES 9 160111753-8).

be. apparent t ctitiagne ded this .
AcclisRp 3 Pite SrboliEats s Reb i aionc4s BASHS srbwaRg For which o
level 3@étkimihBd BRLE oLdd2e dbiRétide, SGRE3Measur enent of gl ucose

transporters in the sanple is

[6065] In one embodiment of the invention, SGLT4 levels are determined.

[0066] In one embodiment of the invention, SGLTS5 levels are determined.

[6067] In one embodiment of the vention, SGLTE levels are determined.
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normal i zed as an anmount (or nunber) per cell, per gram
tissue, per nmB tissue, or the like. As is known in
the art, the transporter level in a cancer sanple al so
@ obBosty el i zed by reference to the abun 0 4/086807

second protein in the sanple, and the |evel
ressed as a ratio of the armunt of

t L
(0685, i’f}wﬁtbg FSW@E e v ek 8 glopse SraipRrteriher A iBgwoper
desBiSd 12 THRE NQthy b8 nlehdtedy 1R REEd HILSPLERLR] Iﬁ‘mI dR@hpleS

expressed at a relatively constant |evel under
derfypfivesy ispformso arianisonetants, angd bomeless aflaay eDheklpers siensmasiers

hst@tf lfn%f)ﬁ 19fnc BARE ﬁl@l!uo 'oggs‘lh liei‘ ﬁﬁmﬁfals Eﬂ)@ﬁl@asﬁ%ﬁtop ﬁl%iggevels or

apopt osl S, mat er | a during the
actlmf@@ messuregy Fuabar,ehe theibodsrod ﬂmmveahms ﬂre iapicalzle fo glitdsout

trax{sh%{ﬁ&s%ht%a tcﬁ Cegerdg(P g %L?I g&hh A En 351 Wit Mructure or
sequieioy cﬂnan@mmameof lﬁomn &mbb:eem (maimhmgz ﬁ:le@mpia,ra dhecosseshsporter

it R 1475 % Rt rdreora b oLy Bl st & s oBlgmino

acidsequésiiésianiantyite g ghcsst tetdpuriad lispa ol TauM 1). | N one aspect,
gl ucose- 6- phosphatase activity in the tunor is also

measured and the glucose transporter |evel is
expressed as a ratio of transporter (protein, RNA or
4. BETERMINING SUHCHIAIBIOrRNOFN 2UARER TPTREQIMBERTOVITH AN

RNA or activity. A high ratio is indicative of
ANTENEOQRIASES éEfN"letytO treatment with an anti -

neopl asti c agent. G ucose and sonme gl ucose anal ogs are
006 o shtre ynsetethe msdedestt thy pepanbingentioh involvesudastring thelevel of

gluc%gé:ﬁléﬂélgcﬁ{cflr Ha @aﬂger sénggblg E‘Sm gﬁaﬁeﬁf THE fe(rél'l ?on@%gédqg A reference

I ncrea toxicity due to accunulation o
valystio detbmring \aheebbrﬂwmm:er by tvivereed kxpressiag phigddéwh ofers or more

YA | .ucgse- 6-.phosphat as rek
S LRSI it P SBRIRIERRE R SEpten
mort @#tai 5elo®; m'KfakeIsas;mbts af the nix&ﬁﬁon Gaeicefa Bﬂge tedpébet-ia e

ln_so enbod nts o of the Iuc se
cande? SIS e SRR tb e b el gt ke s 8 Sumoen sepale are
mddpSndéﬁﬁﬁfnﬁﬁsﬁfbd (.eLhatiftingthaluetih @etérafined. foﬂtb@leﬁaroﬁ each transporter)
t to the

u epti bl he cancer of the ie
B B St TSP 1 1R HLteF EATSile e SReoerd igggmbined

meaglr&ﬁaﬁ €e.8! bﬁas@iyhﬂgq&ﬂl 2prebofat eeiFhZbs hbreaR@idne Ih‘ansporter or by
od| ment,, g)g Séransporter | evel in the cancer sanple
assa?”%‘gé‘% ratio of transporter level in the
cancer sarrp e to the transporter level in a matching
[0079h n-Thgdenrd “leyds geused darein is intanded tmecarpass ANy Metsarmegt

refld@is éf‘%ﬂé)ﬁun!iﬂé §P%uco§@fr§fsﬁoﬁe?s A RAARLE sBfipid gﬁ& ub oGS 0Us

ti ssue, prefera a nat chi ng non-t unor

embpdifenis) m@hlaﬁﬁuagtahbieesens-qumtwg of yetptive (e, memly detegained to
‘be “%g%t%nhtg?lg’:;& afégs{ th@® aﬁ@&%lﬁﬁﬁlfﬂigﬁgﬁmé nb)%g n&nﬁér\égrgbe

era mat chi’ng non-tu
. mfe@@ﬂ%d“ﬁd&mmw@f ddmnbngmmmmsuﬁorleamplefm@mm cém be

ﬁ?ﬁﬁl e S pr.ef er abl
mfer%gﬁ? Iﬁe a nm |gﬁl g %o 3#0 rpr{) f|Alsﬂsglé3 aiga fog Oftm esgteﬁ%er%NA’
or frgmmpincosanteanspdrignativiiaith@sdngpldi Apminbel: ofﬁeaayﬂhamahée employed
. e bt aining.fissu ner eat. t unor
in SR b AL Ind hulop Bt ot TR B BEHR 31l Pt fdbe
pracidiivnengiidedddyt this disclosure.mal i gnant pancreatic tissue from

a location renoved fromthe tunor. Then, glucose 18
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WD 2004/ 081181 PCTI US2004/ 006897 transporter |evels
are neasured in each sanple, and if the neasured | evel
in the tunor sanple exceeds the |evel in the nornmal
S RbSosifshen the tumor is deternmined to be syspEOhiRb&oer
to treatnent wth a glucose transporter anti-cancer
agent. 100731 In a rel ated enbodi nent, the transporter
[007Hv eIn sometembodiamotzy ths mepluencpt efglucesstiethspates in twtspoplsfis
: f [ L eyel i nceyrous. (transforned).cells,i
nor ARl Bhodf % inPird BERSH, 8 ey R Bl i isS, bnt Fe
As fsdunewa ixciae atisheddsporfet teveliih e camsrsagplgdl®. cal bé Sortmaltited by

can be.caonveni ent.l det er mi.ned, begau e cancer
rotef o oS ANSeE bty eep S aiet B Eis s g e, 4 g lgva) of pfpporirs
“exptdiged a$ 3 g oef tHeasitRAt dfitradipdReGRblcit td SecBRTPIORAL SXPatFrantage of
can be identjfjed by observation or usjin

I i ch C .
suc ?w&oﬁ@% by selerigme Profeinyial isaxpresied gt prelatively sprsintleve

undef differe A eRUISRE fif ARsiPRISEMiRize aFPEHREs of Qe inhibition of
Al t hough transporter levels are nbst often determ ned

profein synthipsiy cell apsntosts, @ des b materiglluring fhy essty fragrgs. Suitable
“secRll pRAGhS Mndudd! AL BRG] Qtﬁfcnﬁagpdtapg, stdh o3 8, tubulin, and
enbodi ments, several biological sanpleées of the

glyqesaldebydaid-phosithae dehydregenass. SCorapagabde wrimnalization ¢andiquged when

. . i ' _
trancpt ANBHN e R R0 Pk BB R U velg i
ribogorpa! @A 0T IORN 4 lcvcmiing 4 stanispd proteiy. | In onbiespeatyglesose-6-
s TR il b oS LEL G YRl gl
expEsdeil ane opib af tramspodgy €mbteit BN Adorgictiety) to gligRetiphbsphathse

il] be.a eci at.ed that .the .ref.erence.value for . ..
ooBhsrbpieit REUCE RS 1 et Mot mtnis sbfeptiptty o
treafm’dil}: with be ﬁlﬁﬂ?jleﬁiﬂﬁbﬁ_e hgent.ﬁGlﬁadisifth& sche glﬁcltdﬁﬁﬁi?ld‘g@ arebe

e ed to determ ne t reference value for a .
Phoi?ggv?%?ﬂd Upjon eRtoy i g ¢ Fesfi%%ﬂ@]acffqmlﬁﬂ@n@ﬂ@da gt gbpertain
analb £ indBsakadoxidity &fueteNeRmMRlME RS plRsFHRMARE] forRe id the cell.

det.erm ned . by assessing transporter |level(s) in

Expresfienmdaghineassays & sicasmirehosshatase aredmemn (556¢8-2nichmollet al,

200N\ R1BES Lobierh e167%3- 900 TR H81. BIIBYEYncPORM BEAPNA) In some
Generally, the patients in the survey popul ation an

embpdigestsyiba atiofof Bie alitrorn Tamepasianlsuel oventhe glupase-Sphasphatdse level

- » V . a . e

s S 14 RS iy e e ARl o BT g B2

treatggot witihan aioweoplesticlaged copprising slupase benglicese engeg| yzed

: for GLUT2 levels. Cassification of cancer by "type"
10073 | |In prothetienfhodinteht thskianspouks level dh the carver dinplerietipoessed as a

i oS BB 0 BT gL B o e

ue of
tissue divoethe sdme@sientc #nteatchifpuonemoptiehe raferstan sahgle of wm-

baseg on st netastasi s, degree of _hypoxia, . . .
cancs PR arte PEYIR L E RS AR RIPE o eyt splle idsfipd fom
the spame angah @s the orgaalf@aswhigh i teanCRAMpR)s Haived.i MokiReferably, the
enmonstrated eff.ect.of .an anti 19 WO 2004/ 081181 .
mat RS HRY B sd erived from the same organ tissue layer from which the
tumor sample is derived. Also, it is preferable to take a matching non-tumor tissue sample at
the same time a tumor sample is biopsied. For example, when obtaining tissues from a
pancreatic tumor for purposes of the present invention, the practitioner can also obtain non-

malignant pancreatic tissue from a Iocation removed from the tumor. Then, glucose
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cancer agent or class of anti-cancer agents (including
anti-neopl astic agents or a specific anti- neoplastic
agent) in patients with the cancer "type". As used in
' xt, "effect” includes response (
?ﬁ%@%@@?ﬁfo treatment with anti-cancer agen?%gyﬁﬁﬁmmwan
I enlgtt h of increased survival of treated patients, and
trapgperterlgusls argymeasited iroppch sarimie. ggd Hdheneasuied leveldn digytumor sample
$4BEme 108 Pt | ' ofifihn
e}_( mat ¢ heé-d accor g?%%al Qfgﬁt)i%?lltl éél (r%lft?e %ﬁlglf %clﬂtg {e [l St (iﬂé’ }%s? 3%%’@23 to
tregiment withpeglnende tredspoutsriayti-caueel agetber criteria. [0077]
Transporter levels in the survey popul ation (i.e.,
- J00Y8} eilma reddftet ensisbdirmer shd thmsficsiar leeyl in thelcust Jamplld & efpiessed as a
a distributiop, which e i mpdal , bi nodal or.
rafy Db i oo Bt R Enat) 67IB R  crsigemplsd eiraasportr
levell in - baticerots defis B8@RGhe Qnieh@pE] TRiskARD ARBE BRtivemEbRly
di:ref.ere ce value, with, as preyi$§sly dj scussed, .
ey Rocpg ek praicer grypla/e POiEined Femesubiewi(c & Binkippsy) the
sathpléBequiehi®y 418 RhRNAGHoN-BhMSroRSEdNE wWhildthh b feniffed bty obgl_errlvaﬁon
: e

sysceptible to treatment with a neopl astic agent
or yedudolpgica) arethods,or by detgetion of fhe absgpcestita oprgerrapecifigapplepylar
madkefedi an or nean of the distribution of survey val ues
in which patient sanples with transporter val ues above
[ | [
(0070 o PRl B 1o Pore UGS e HAERLY Bl bl
frogassbiesiéand optipradly nsinglcamoeancet spanpl®); i spwe embodilnentgfseveral

T ' ' ' ueh.as .t he 60th ..

e Rl B i B B XA Sy S0 gD PPt o

obtgind neae vhlik for thelsulgestat i vel y, the reference value is a
range, for exanple, where the distribution of survey
values is divided into equal (or wunequal) portions,
such as quadrants, and each quadrant is correl ated

4. 1VREFERENEWEVADUESSUSceptibility to treatnent (e.g.
with the | owest quadrant correlated with | east

[0033]S CER elail bF Expresdiofl of HBcdib BARDSAVRARSENERANFL A @fhpared to
wi th the highest susceptibili In some cases, the

Lity). : : .
a reffirgce Vi iouistepming eltip syserpibdlity & ratrpend vithw enti-aeqpiastic
ageh@¥aLa §iveh Rarddp&Hbr [iBRAR)e aphRciatd that AR SSferen for determining

i~
sanpl.es that have a glucose transporter level wthin

susesptibilityde Epatmmatmaythiffen fondifferenivgucers i virienef methells gan be
byl id'@idrhe thOFBRGaRE Fhfde M?&%&hﬂ} Garlsfortd.£at Ment wi th

an antl-neoplastlc agent. some cases t he _
[00 St AW Eﬁlﬁ&ﬂéﬁtent%ﬂﬁ/e%%getﬂ@d Y EoTerb e%iute Ifgpadt%llc% WP% Ii]s cﬁetermjned
Ow range an nore t han one %lg er range). suc
by asepseing rangproter leyval( ireemtdratmplay fom aglumbersef di fifexers patichest herein

I th .pr.ef bl .
rofel B s M SR ROAbAT GOET I pu G P 555 Al ndbpieipn e
. the abjeot frgn whbinrthe fanomsempleds shtsnicdHavbdibe sivde type of caedr. For

exa by B PRSP 8RS bt e o2, B B 3085 1000
or mwinepatiants aceslyzddfpeGLUTE IgukpoResifieftiot bﬁ@dﬂ&&ibgﬁty[pe’;jwill be
Cl udes

referred to herein as cancers of "tissue x") iIncludes
withf e Sifl gfgpd e s onced 5 preeionen sl e pargerimen o
' basddroANBHsElEST ofiint (6.a) pRIEEE SarRBd bRk @findet! M cRampIBPHut 88 also
express the transporter or transporters. In such a
be b_&%“rﬁ@? SagR, MASREPIsEe Ok BYNoSk: BRseaFe ofmegnoieTapke.end te
like] BnéthdripafelaRith frQ1dsafigAdaBodr BY tRRGY BB HehSnstatc @B 8E £ anti-
for treatnent with an anti- neoplastic agent.
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20 WD 2004/081181 PCT/ US2004/ 006897 [0079] It wll be
appreciated that, so long as the units of the survey
val ues (and thus the reference value) are the sane as

964Wsl@f to the units used to express tranﬁf{‘?ﬁstz 41006897
ﬁhbe?s In the cancer sanple (or, alternatively, ?%e
survey val ues and cancer sanple |evels can be

canBdrABEMoP ElaG UFRAL-EMber dzBfs Gﬁc‘flﬁdlﬁg-ﬁnﬁ[neﬁﬁlﬁﬁ&%géﬁts ora stpecﬁic anti-

descri bing transporter levels is not critical

neopjastic s Mapagputs with Hhecancer Gype h dsaasida this XS §fa°§ﬁt includes
resﬂﬁ&@@gﬁcyﬁ:@%ﬂ%geéﬁgntylﬁf zﬁlﬁ%% Qéenf(%}elen h 38 tnkdeh A Shirvival

I n anot'her enbodi nent, opulation 1s
of t&“@ﬁé @g@@% andshelike: tls aﬂﬁbtmmia\hemg mgiched fre eanc@etyge, the survey

poplﬂfaﬁlaﬁ Eﬁ’dt éugj%tvaﬁ&&g% ﬁé maf%ﬂ%i %c&rﬁfng Qoeg MeiEnt c%%rlﬂgteltlé%ircs uch as sex,

canc erm ne si'ng anspor
ageland efhisity.iand nthenadterfanon- nallgnant) sanpl es fron1a
mat chi ng tissue of subjects not diagnosed as having

[OO‘E'E] NC@ranfyorigr Iﬁvdmmlthd'sur\&y pgthtion (1) ,Cheiﬁiil gdf¢rtadtte asathe survey

tion.". The nornal re rat
Vahi Wﬁ*%faﬁ%ﬁ%'? > Vhich ppay be WO&?I% %ty telﬁé?n‘"
emiAlTBen® HOMS nﬁsmtdaethmmabdﬁoﬁ 79 1bd BhicteRfink WlppSHBRE férdnce

derived, anpd greferably fromthe sane tjssue [ayer.
valup, with. s rexioasly dieyssed, gangess At gxngese a devel QEiRsRoRE” Higher m

the fferant@ aBIB beiRf ideheiAQE BRtcepiBIUS SreatRiRft WIEES Slophiki dg%nta The
value that is greater than that of 75% of the normal

fefege&lﬁwaége cagbe éﬁfﬂgk@&%@ﬁf velnafuetpgte mediaeyameen pfide distribation of
surv%zan A 1] Accor 3 ng‘rrﬁtﬂﬁ&'te?%dﬁl s%ao@é’ﬁ@nﬁﬁls@frﬁéman are

t he erence va
identifiph as heecetible troicatr it gnﬁh@mamm@eqpéﬂsm elgont. dng related embodiment,

the f£RIrbRE 1'vhl'ﬂg isaPifehiile Gmle oﬂlgf s@eg%ﬁg@g ?IIIC"%I ﬁgg'lg 60“'

etermnln trans orter rm na
perogaiile, tleVﬁirpell‘m’e]SNbb go'f gcre&rmwfand tiwdikes diltapatively, the reference

valug g%% %g%élr, l?t{)rl e'xgﬁﬂ lgfwl?eré ﬁ‘xma{ trib?mo o5 s%rvma sztilhes 1% l(c;llgv?c{eflglrg% gqual (or

gbs ca egon
uneqad) pottonk, |sk6h arqaadrmﬁk Iandveidhlqnadrhﬁ 1ssddrﬂelateﬂfW1ﬂHﬂle®a bf

r.af.essi onal s .qui de this di,sclosure., | ill be. . ..

- uscRpHifS R4 AR e <l B e afacB e i bhst sy uibinty
-and erphighestqubdtattiorrgaed iithitod e shesNsulRiiT By} UBome cases the

' dist;ﬂge}l o g%tzelg%n i S%%:g?cg(lﬂgmﬂv( ;Bl:olgg%xg%ggé a.log BI 08! %t1 suc) Icgs%s

canoEﬂiﬂﬁimﬂhzﬁ haveQf ghitioRs tratshSitdr Q@eb\ylﬂ% bﬂ@éﬁeﬁﬁﬁiﬁé }:ugher range
g ¥ Pr.ess, 5th Ed, 1999) Bi ostati stics:

&%ﬁ% £ Ppeinabing fiqm Srepess susceptible %?ﬂﬂlﬁe%aw@ﬁe@nwm&vﬁ@

agenW TRRicQhses (hEQiMiribulibh 8Y sfveyofues Rhilftodal E988d lowARfke and

CLini cal Eplden1olo and Biostatistics by Knapp and
morg thep gpe highar rangm) Eharcinpasks, gancer-mplas tef bavesiglypgsatmnsporter

 leve M&r than tRAI0WPARge, alﬁcpﬂ%?e}abﬁswitﬁn ‘Eﬂeslﬁ% gﬂhée %%E%'g%ff { are

tail below, transporter levels mayb or
Idenaﬁ%aswgig@aﬁ%ﬁ@rp GRICETS SugepiEhie b troptamept witba@ prgi-ndoplastic agent.
several different transporters can be determ ned
10078k, dn somm¢ eagts, theeeforshye et/ oay herzetooirakangietohaugh as when a cancer

| e fhELS
type flop iyBokcs BPailiGh vl b RereBl st of Bl SR

tumas thatyddndt expredseheadpitified/glofose I:renspmitdr ot transporters and other tumors

that do express the transporter or transporters. In such a case, any detectable expression of

the transporter(s) is sufficient to indicate the patient is a candidate for treatment with an anti-
~neoplastic agent.
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21 WO 2004/081181 PCT/ US2004/ 006897 transport a
conpound (such as a specified anti-neoplastic agent or
a compound that should be transported by the sane

WoddeARlger that transports the specified US2004/00689
anti-neopl astic agent). 4.2. ASSAYS [0083] N@f% J 7

determ ning glucose transporter levels in a biologi caI

[00aN FewilltR aspievitied tHt, k6 Bna b the Atk M&uﬁﬁ?ﬂ’meﬂaﬁd thus the
descri bed herein solely for illusfration and

o EiRsaA e heghnt FRPTSTE 12 6 N uselforeamiees trppemmpiggiovels in
the dAfdet Sonpld QF, :RERARWI By, RIBAXS vAIRNs 2hl @a&cé%%ﬂ&ﬁ&%ﬁs ca?

pr at el ns, assays for transporter assays

Dﬂ’te’f“&?'f’sﬁS’BWF@FU Hhetagionlpr mpihodaf deserthing mmglemlels not cntlcal but
will &eﬁﬁ:ﬁd Oefhe RELRY ARG ahddy HAS E%ﬁ@gaﬂtl useld x C) nv 5 n ?erernce of the

errp oy, unl ess otherw’se | ona

pragtifegmat. ques of ol ecul ar bi ol ogy (i ncl udi ng
reconbi nant techni ques), m crobiol ogy, cell biology, _
[00801o ¢ Freaviotiter ymb(rdnnbrﬂj the aurvey pbbﬂm'lcﬁi is yompaaedlof SWBjeRS h&Tving a

k f th di 'y
canfip o B M gl ol B iR e e e b iy by
assesaing henépbﬂarlatel(ﬁ)én 610 (18 mAYWgh D 2Bl eSO Nhtcifing tissue of

.ORY AL, d Sanb k et al
Y i I M T AT

po;iilmnbﬁl” lthie tnb@ial @ﬁﬁ\;ﬂ@d’ 20kafhsH i @heer 3P0 1 that tﬁ@y dr¥8erived

'ﬂlﬁreV|ous citations be|Q% ointly refierred to "hereln
o 5o 7256 25 o OLEORALRE™ & sioRple fyrikEeed And preferably

frorBkdl sk tibdne MyeAURIR Sk refite n%.llue is £ne %'1§§()7thaﬂ #HE h‘fégjﬁggr average
uppl enments and revi si ons hr ough
of the,popmeiryaties.@pi profaeblc| acmltr(emﬁt i speater thn that @825% of the Aprmal

T L e

or expETREeT than 2954 Lane, 1999, USI NG ANTI BoDI ES: A
LABORATORY MANUAL Col d Spring Harbor Laboratory
W0$Hesé“mﬁbmﬁxﬂhﬁﬁﬁ@mkawﬂn¢umﬁhédﬁmnmmﬁywn@ﬁ@nmedmﬂmd&eg,

ETHODS, | N
col BB smplR i B PR e ol nenpge Tyl
Detgxgpémhtinn: of parésdar threstoldNewsls\for desds3i09 SysceBibiHitco ANBmor to
trea%e&glﬁq@él[ﬂg %}.’(@:ﬁ% raugeg,dt)% é’#ll & n@r%,lg%?%r %p-erse fad tﬁg Fike are
wellNvBRb Dle ZIATIl medﬁaﬁ%ﬁsidﬁéls oARBROAG difllostree 36will(bt B @rstood

ot QR SR it B iy B8 Bistlovai s opTeEop e REing fech

detebieinatiofer Boe, e g PRAdipIENSS BiBdtRestiLORY MbrcalldPY; ngh&ébla@r(Bﬁﬁrﬁ @ble;

2000 bxtdGtits S5 Ponetony Smerd HosngtEgiag Piess Siid, 1999
Blosﬁﬂi@n&e@Eé\ﬁld@tﬁblﬁ‘oﬂHﬁQ?d“ is Bfthd ACHARiencd BPWEMNG ﬁﬁlﬁ%lg gﬂﬁ‘n

and st age of e cancer, whether a resection has

th
Wileyes $opsyeid EdiH@83)a 000 Chimieal Epidemiolesyrnd Biastatistiosy Kawapp and
MillbHSHillisby R, wﬂiﬁh@ AR PBishih® CoSNMERRICP A 1bESUE .

Specl nens or
[0082] Asis dlscussed m greater detail below, transporter levels may be determined for a

~ single transporter. Alternatively, levels of several different transporters can be 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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WO 2004/ 081181 PCTI US2004/ 006897 extracts or cells or
cell lysates or extracts or supernatants fromthe
same, as well as the convenience of the practitioner
N ayai  ability and cost of reagents.
“ Bl OLOG CAL SAMPLES [ 0086] Levels of gl ucose%&lészoommw
transporters in a cancer sanple or in non-cancerous
trdns;ﬁﬁuﬁ;oﬁ@ﬁulﬂqgudﬂ% ekpaciiRg aBineplalididafl & AoRHORdaRAt should be
ngtﬁ(?b %om a subj ect and detecting .the presence or
bHe R EePries feplmmsagts ﬁrﬁtﬁpwﬁed meoplasnc agent).
transporter activity, and other markers for
transporter expression. For convenience, the term
‘cancer sanple" is used to refer to the material
4.2 ASSA&S cel lular or cell derived) in which glucose
transporters are neasured. Cenerally, the cancer
10653 p| Methedsfof dmlmﬂﬁugglmcos'éltmmpﬂﬁﬂmlsliﬂﬁéicﬂo@@hsh@le are known

. u i n tissu S racts, eI s

in AR, ‘r“? uohthelely S Bid g2 ?%S&?E SRS ?5“9%19@ and povpiience

of ﬂ]e@mctlpmmn e&mﬂahls tmethode dchidy, Sat ﬁﬁmpl@! as§ayP Esriad @ddkpdricPPRoteins,
net hods known in the art.

€0 stic, | es usi n
ass?&l@’?? Pateg fmg ARAYSSOL ISR Yt ed from and the
[0084] h @&isayﬁﬁethdiﬁ aff ®5@IVed bO¥R A Rithe BRRIIRD The assﬁ*r’syem ploy,
I%an er, ; }%&ﬁudl ng but, not |imted to | eukem a reast

. ated, fomyentigeal éechrigirs f molseian tielasy Grrdding
recbmﬁﬁhént(t@:ﬁﬁlq&es? | hiBEbb RIS Sdel] b@lﬂ@gynb:@ﬁféﬁﬁ tlar ﬁ%@ﬁm@&he}ﬁ&w

arynx. gal | bl adder, rectum _parathyroi yroi d
WL’&P@WSI 8Y-rrdh pit i oy age; yethin el g#aher@émmﬂa'@mﬁd artisan. Such
. tecﬁﬁl@zf@@ﬁcxplﬁﬁe&‘ hillfy iR Al ]}férﬁitﬁl%%ﬁlc% Qsafi/?d ép%mi

cer at | ng an

squanous cel carci nona of

L TPBEWWGGWW%IOBQ@@WKWI elarlopHomd M@m:emk CLONING:
A TSBORRTBRy NEWRG,, gmlﬁ ggSam AT l% a?ttf k{ﬂﬁef ?bé)la%@{] Q pfevmus

el oma, gi ant
Cltﬁhgll%hemge pintly eederesdrio ha‘emms I“Bambrodky |G’URREmm]PRomcmtseN and

Gy ul
AT E NI A 4 190 S By rovsins
thrangh 200R)RCR: ﬂ]mdbhvnmmmmm RMmmre(Mulltnea eD)eds.; 1994); Harlow

o KA 1SR AL A3 EEAEh AL

New &virly cmaHaxdma bacdDane 1099, USIRG AMYBOBIESTA LABENATORSMANGAL Cold

SRR R DSt poH SeRhEh B Ao R TR fo heroin s

“I-Iatrl:wcanﬂ@aﬁh ), MmobaLt(N SBMBIbﬁiG&WbLUME@Q&{&ﬁﬂﬁ@ﬁﬁQN@B&L

r ha ma, _Kapgsi's sarcomm, osteogenic an

Biof0Re A 2 bR Plegb i MRy SErE (B bh PaSICASRATL RG]

DMUMEROGY P IBAaitnSHited & TERY &is, (189181 Pﬁﬁl’é@ blrlz? Mey., NUCLEIC AcD
| i obl ast oma rrultlforrra | eukem as, Fro

HYRRIPZATIONA %WPROW%r@%ﬁ fé?érl’@ﬁmet al. eds,
CuRreRBBRoMR bR N RILER A @b ChRistiyS 566D, g@gﬁk (%8% ! yNew

known in the art and wll vary’  ac¢
Yorkig | ocation of a tunor and preferences of t he
0093]Y St sBRctidn'bf A PGrticRIAP arp '%?15
[ sfy?om sur g(i: c&ﬁ E,exct:"r se%g%ﬁés%%dfoﬁf 2’ ue %hge#p?elg%f%qo 3
disclosure, within the Sle. 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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WD 2004/ 081181 PCT/ US2004/ 006897 cel lul ar sanpl es can
al so be obtained wi thout invasive surgery, for exanple
by punctuating the chest wall or the abdom nal wall

o Joppemipasses of breast, thyroid or other spifssibdidiesor
a fine needle and withdraw ng cellul ar mat er?g]ﬁ i??‘lltlne

needl e aspiration biopsy). [0089] In another

exieehOnicBlty vr cell Eatdl i le@@ictar sqRRRE e theQatnt, Yis Well bdithe
contai.n cancer cells, which can be, for

that ma 1S,
coré"fﬁ’ﬁ’b‘feé’% the ngesitionsr andthe avaiabilily and cest of irEBiSe aspirat e
fluid), fecal suspensions, sputum nucous, urine,

l]?/ﬁh Qca/tosols, ascites, pleural effusions, amiotic
4.2} BIQLOGICATSAMPIESshes. [ 0090] The bi ol ogi cal

sanpl es obtained can be used in fresh, frozen, or
[008pk e d-cydds of glucoprirankpdrivrsdnp saitbevyanipy onin derpeandérngs tisnue can be

detEﬁﬁnWb@aiﬁfl Lpﬁlo%ﬁgpéaﬁlp%e%%bg% ?§1§3i&%/c{ ﬁ%ﬁ%ﬁecﬁggtg% ?%sence or

convenrence of e “prac
ampyrd o€ plueosd trimspederpettein, RN Aatransporiar abiivityf amd otheariarkass for

d ot el assays, ner al.l fresh,tissues w|ll
ol UeBlsRin Py 5 Yo, YR NEER iobien oI s R Gt o the
mafefi6l&ithefF 'geﬁhﬂhrbi('j simgsaim ®hick g?o@da&ﬁ?@eﬂgﬁﬁieﬁﬂﬁlﬁlued. ]

Ti ssue obt al ne i opsy 1s_often i xed, ,usua by.
Gepesiia fhe GanPh RIS e A0 TP PP ETrReh bF Gicesured in fissue
speeiAR tissuc @k trddys, Bl 0d ltysatel)¥aN Sktdts, Fidydrida] Hhaah@al fom

sanmpl es ﬁre of t en dehydrated and enbedded |ntgaraffi n.
. Proppopshigcell lusgiespr supspstapt rong siconlasiin figates peing aetieds know in the
at.t he reference Plenat et al., 2001, Ann. Pathol.

21:29-47. Non-enbedded, fixed tissue, as well as fixed

00874 @AdEMEGEahhR Thbhe SndAIGS SHld | invention
[ 9rr,’elt hods. Sol i dbsuppoerts f%r e%%gg%@éwigg&??%%%l%vglrlltmn

apphed foe i ceacani indludngfuinet limitadve faukemip, bmasbtancengdeepnest bone
. r . es,
conteh POURL e v oS K b5 dfin pAHIEE bkl TERSAR
galiblafifler iectping sayathyroid, thyroad, adghal mearaktissuedsadiarel neelk, lcolon,
e ) | cells fr a .bi ops n
sto: 3 (ﬁy\%riosgn gaptg 5121%1&63@, l’)za%l cgff %ﬁ@mgma, s?lllam%us ggﬁn%agfu%g ﬁ%’bsogk?

usi'ng enzynmes (*suc
ulcenatihgrapd bapiBary thaps epetastaicakinphycsions] osteh srcophj Bwing'e scoma,

. t th h 25- dl t
verigABE I 0 B BloiA St ot B S S bor, et el
carmmf' e p?l?a:gemaiﬁ thnion, dteiané chrbnit giptoeytidnt Yrauegictinors,
.for.cul ture

_ [ di.ate a sis,. or further
bairy 2o Bl By B e e S B e R PO R fpnicosal
neunRs Af@Rgiiel Sihglidieuionds, blyb&plastid @ric@Mehvedhmet, Waabid habitus
tr orter is._determned by neasuring transporter .
fumgp SER'S e insre PR ppors Igfomypraigpiymon ceryépabdysplasia and
in siEREORHS AYrhBlIGEna, 3G inoBlabtBRH! softitiilvedllcOfa, Y¥iBh&h Barcinoid,
,%Ha%?l s, flow %rtlomet ry, EIA ELI S% Rl A, conpetition
ToPIgH AP SE Y B R ngoes S e ey Kaperie freeesiragsteaggail and
otheR Bdrb 43R4 Ynaﬁ@ﬁtﬁﬁ%ﬁﬁrcﬁﬁé%iﬁ; ronfTB4N QERETD A @ythermia vera,

I nmupocyt ocheniCal an i
adenocarcinoma, glioblastoma multiforma, leukemias, lymphomas, malignant melanomas,

and epidermoid carcinomas.

[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, n one
embodiment, the sample is obiained from surgically excised tissue. Tissue samples and
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i mmunohi st ochem cal net hods, aggl utination assay, and
i mrunopreci pitation). [0094] Antibodies for use in
[ mmnoassays are readily obtainable. Antibodies

/dsﬁsf or ~glucose transporter proteins (Ildaﬂzsli@%‘;za&sg?

rmnocﬁ onal and pol ycl onal antibodi es, Fab an
fragnments, and reconbi nantly produced equival ents) can

celifarREAPISE BR S bR biaRed Wﬁﬁoﬁﬂvﬁﬁ e%f Sor ekQipl® )Bg gﬂcﬁlatmg
Har | ow and Lane, supra; Kohler and stein,

thq@?% Wéllzlsémb@mlmgla@@s& fropyreastis @ Brsaghyipid g efher sicawith a
finb ¥eddRi Jnd me g‘ &ﬁulﬁllﬁgg@.? Eﬁfer nefd19 Esg)'lrgmonq;l%ﬂ%%.t i on

t her eof t her” pur omtissue or recohbinantly

0 i ; . ' X
RSP 53 Al LA i S0 ot By LD o
cangerstis twhidrcas bk dat example] 'thiormﬁ beash Exudatede.gs hippBaspirakdufhad),

89. . Sci ence 246: rd et .
tec s BPonsiQy s G, B BRR. SlinelbelGtlni s
ampiotit Bnidpbreblddderssahesn ant i body that binds an
extracel lular region of a transporter(s), and such

[009DF C iThé Biclogicabéantde:s @blaiied Eh H2YséBinFesi Froz& bf @el(b.y ar

to eneratiQn or _ selectign of the antibody
E%%émqﬁéde%& prring onthe gaturg of thesagple e a%ﬂ@@ef@%%the
co@emamewa@ phRHAGhek.NATRSBh KR FONS ohd BRSPS 48 sﬂtable%r
conser ved sequence) to all ow si mul t aneous assays fo

varigus RNGy andiproipis gesays generatiypiresh fissyenvilteprefenedior ervive

melPRRLR o 8kivilA and protein sequences of sel ected
transporter proteins and genes, which may be used to

. r v.nt
(005" £73 Bpoud i1 5138 bidibyed, 29560 oBRONE ey B¥hen
fixgslo uswaliie by forbalin, fom%@@mrgmt@rﬁlﬂdlylds,tfer abuple, grdoejcohol

i ug{lﬁn vo r%%iﬁsgcﬁ%?s%?hﬂg&gﬁggd ?%%m%edg’e in Rqarafﬁn or other

solﬂ@ﬁp}@ﬁ& aé@ﬂn{odmsm:ﬁzelartn@aerthmbfetenamﬂeﬂam 26015 deln. Pathol

2135, TS5, RO 521 LSRR L8
the Bi‘byﬁlt ﬁiethoﬂin Sotid buppbrts Mok trabedding Redildde dddbe[reloswd fhifganic
-sohfeg Ebbl cI ona ntl (?_Ule anti body, R1396,

i%onc? PESHVHLISSUST no” aci ds of
GLUT12] and ar wi dely avail able from
f"“%%%@&wa%ﬁéﬁﬁ%ﬁwé T fansperisE Lev el mefkighpEen el gEtissue
culthep hﬁlt@e&ﬂé’ﬂﬁ&ﬁs lafeSwell Bfown ifEAS brt APbLSaRBbR! QUk 681 bikRYShn be
Hanmbur Ger many, Chem con Internati onal , Inc.
disaggpegat &s&ws»ﬂ&ucham cellaggnasoand gabiymadasy andar physical

5 0 €
B A R st

co 115???4 bygrepfrifysagioptapg EQWSPW redasiredrlefter gecudiremaeiiun ineglture,

immh QA AAR R Frft P Brodeldin®f the putative extracel [ular
I oop ofBrSGL'II'. 1 o?grroaésgl " small intestine) Rabbit
anti-G.UT-1 [ MYH anti body, advantageous because it

" detects extracellular region] (Antigen: 15 amno acid
t(ﬁleﬁ pondi ng to the exofacial |oop
425%& %ﬁ‘gﬁﬁg}?ﬁr@&mﬁ Tr p- Asn- Hi s- Arg- Tyr -

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

measuring fransporter protein. Most conveniently, this is done using an immunoassay (such
as, without limitation, Western analysis, flow cytometry, EIA, ELISA, RI1A, competition
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G -Glu-Ser-Ile-Pro-Ser-Thr-Thr-Leu Rabbit anti -
GQUT-2 (Antigen: Synthetic peptide (40-55 am no acid)
corresponding to the exoplasmic Ioop betvveen hel i ces

am no acid synthetic peptide correspondl ng to e
carboxy term nus of human GLUT 3 S| EPAKE Rabblt

immppqasay dpabangipedyi sgedvriclsyasah munmzqwapmpdemmmoegqodwdmag and
b SR M A BB iy S o R i RBRC
lﬂo?ﬁj;t Qﬁ%ﬁé‘iﬁ& fi de oeC| f| c for ﬁ@gﬁ@%@gﬁ AQZ%N%IJ{QSSPM o for

gluacm Itr-aﬂpbffer&m(tﬁﬂi (xgeﬁdmgémoﬂdbicmm and pa@tldnﬂaﬁﬂﬁjm Febdind Fab"),
etC r m nouse, G ut -8 g097 There are a
FaPI £ 5P Vﬁf%%@&qﬁlﬁﬁlreﬁt)é)c‘ﬁé © PrSParge paiRg foyfne methods.
Seq Edt@:ﬁﬁﬂplé ISR hne, k@8] Bohlérahd BNBIRR, @97§ f\@ﬁﬁ@@f@ﬁs
proteins froma sanpl e can be purified

) '[oogs_qr Omhh@aﬁ@réh:Yb@gen@Jaﬁeatb&%ﬁiaﬁ%ﬁhﬁédt% ef gx'afé%a Q)?p&ﬂon

fractionation) and neasured b

| the%?ﬁ%ﬁ“g}@%r pusiied Fapiseus oy secombingndompeessad) seimmunogen.
AlEABRRRAS §ﬁ¥l§et1 Liide @f‘m%e?ﬁ\ti@%ﬂﬁ’@bﬁﬁaﬁ b%%@gﬂ ?%n&gté Y Sect

can be used, th or
antibpdipcofiietatesto See, Flse efahnE980s Saence B4G: 12376+8 1gandiWanke? al,, 1989,

) Nat‘iﬁgﬁrl %'élﬁ-gﬁt PG S Il?sg,gg Py B ggre?etrﬁi?e to%se fme an%lrb &Xﬁflg%mds an

assays 1S provi

emaenll@hr Idwn of a&iﬁﬁpmﬂ(ﬂ)mﬂmsmﬂmpaclﬁdlmmm bmalbtamed byssiaym
t i badi.es NT| BODI ES: A
exspb s HAE kDA% R Silaqies can be

seleGledEhat ﬂeéo@i&&ﬁ)epﬁ@elfbmﬂ iaRtrdihai e, tranfieicd (

seaf ot B pLTeo sy’ B T GRRsDteIet i bRFowides accesion
mmBlessdbyBNIA aBa ipRidih BdggeRebbf Rtice ﬁ'ﬁnsp&%%@;roté‘i’ﬁgﬁiﬂﬁeﬁcs Shich

npassays: Heterogeneous and
m&%ﬁcﬁ’fgm%tsme&mlaﬁthDBw( OF EXPERI I\/ENTAL
W%O&?‘Y ir Vol . 1, chap.
- 9 Onsi@émwoealwaﬂm %ﬁtf%s%@,cosq@%porteamavebperwmed
in tlﬁelbﬂieﬂaﬁc{ 1&&%1%}3 (Fser Bﬁmbﬁz Yéwt ern d?,qua '4?% %ﬁ@&&f L SGLT1];

can u def ect " and

Haspir g dBS1! B gy 108195105 Lisecrbangshit andstramrabidagsinst
13-a8fiflo H3&hsphidl M5 t@ the (ﬁle&’xgﬂx%ﬁg‘d@*fﬁ 3&%@&33? of), 2003, Am.

homogeni Zed ti ssue s ['es an

J. Phypigh. indogsingl. Matels I%P-tﬂ?éé—'?aii édemﬂmnmemlgbmmmmm artteGRET12
S
antﬂ!nﬂ dﬁf@%@aﬁ@d Rl l%gﬁle l%v(ﬁlt s n;%]n“%g gBdse oﬁ,]hueme GLUT 1&} and are

Saitbr 60k, Supr a. es“are honogeni ze
widgin avaglable ﬁ'om@mmcad V@Btﬂcng [e@ Research &isgnostits An@sAlpha

eri al
Diaghpldedtad BRI AR BRI R, PARIS RS Sy s Paizam
Intelﬁ@fdﬂhﬁﬁﬁﬂﬂ]eﬁﬁ&ﬂa'c&iwemble@)soI id support (such as a
nitrocellulose filter, a nylon filter, or derivatized

nyl on
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filter), and incubated with anti bodi es that
specifically bind the transporter. These anti bodi es
may be directly | abeled or alternatively may be
SWsReMaR:| y detected using | abeled antibodigpyéfe 6897
| abel ed sheep anti-nouse anti bodi es) that SpE‘CIlPI ca
- bind to the anti- transporter antibodies. [0099] In
anot her approach, i mrunohi stol ogi cal or
i mmunocyt ol ogi cal nethods are used for assay of
gl ucose transporter | evel $ABLESsue sanpl e preparation
procedures are known in the art (see, e.g., Harlow,
supra) &idradiessids bEBxdmplirh ComxRradIgAvaillyye Aatibodies
ti ssue obtained by biopsy is fixed and enbedded in
Rapiﬂtmﬂ:f SGIIT— IqAntREnBinth &0 hdpiitie SdRPOIIING to aino iR H20T e preddvd
- SGA S bf rdivibeal inrgine) Fr ozen sections may al so be
Ragé‘é%?'ﬁléélél [MY@Irmonyt adgpptageor® Bduse ifaiacts exiRadlllarregion] (Antigen: 15 amino
Tery f}og#gm Popdog rtheﬁ%aa%lﬁs@ﬁ 9f ﬂe?fhumaq@w‘ufé sﬁeﬁge\ea Hl@}ﬁrg-Tyr-
IR S BT L T S ) S e
Ratbbit bdtiaSIR 1T-35( ptlgerdld mﬁﬁa{ol aﬁ@syntﬁé&@pebﬁdé S PPt e 'cdz'bok& b Eor
| buro IGLET 3 (IBPARETTINW)) ed out. See, e.g., Leong et .
Ralibl) 9@t GLAIT ! (AntigéonPruthea pptids chrespondihy RO otﬁminhqmmgcﬂmf; 510) of
| mopsaGlubdia| | ocking step,_the tissue section is exposed

e QL DAV AR e arfEwmbese aeiss reofisdes T bt eibrpes of e

( LEL: wtracallul ar apl-t.on

RabiBit sitiG1
STl e 8 %éﬁnocfl ?quffncenearﬁeg‘feﬁ’ﬂ’ﬂ'gf’r@ﬁlf Cg‘ﬁs)e

“condi tions such that the primary antibody binds to

t he % ucose transporter in the tissue sanple.
[008h, dibetearea vasist th @mﬁ@nﬁmed apopiched faydatéviing glunosbéransporter

levgﬁ t P('SI"ExQﬁplebﬁ‘anE te% n‘pﬂ% 88 p@ﬁ acﬁ)s(gg 'Bg of

|n|ng totesa can
chrgmetegtaphiy @Te%@chypmeslshm qneichddy(e.gFby calki@avtibmatioh) and meeasured by

%Fﬁg‘?ﬂ ent Iy e étl)g? %/Im F‘%l% i ""’f”foa%sﬁjéss@%%@é BLISA or other
Smﬁwm@s&w@wam bo wmadritioordeithontsubi pulifiogtion| d@ Gdhnient of the

O hu R L RGO R e B R b it WP ocdiay
assgye (i wogided) forcanaplesih &5 ParAriNG. 3 78/140 Hﬂ@l}éeﬂgt‘ﬁﬁiﬂﬂbﬁﬁmc

| t] fl
asid (e Vighgedim ApRballls® in AFEBRGTS O Lendiiraiy M. poro
SprueG Hgam)ﬁ TaAEeiR@TORYS CHARN Al (YISBR B JNOE ¥id HéterS X2 i®nfhoassay

s DRk BB Rt e b S R0 P el

- Volel, chlip., 26 80Rkwdl SdieEe PhpitatidiRD1 RBORaikMura, ¢/l ®hnz

tlssue S les can first be di ssoci ated r|or to he

Imnpyneassayss fiyieragenegppadiiomggenous Sﬂﬁﬁﬁaglnéﬁ@@ﬁ’@KcﬂFﬁé?dEwTAL
IMMIJN@)@@@Y ML kd),Ard WTRkapC8F, |B1a°tﬂ&§r@ﬁ géileﬁfﬁcﬁbﬁ&%@ﬁ@ 886

adding enzynes (such as col | agenase an
m‘ﬁ%@%ﬂ%éﬁ?ﬂase) to dissociate the cells. Cells are then

washed in washing buffer and passed several tines
[0023& r okRgIexempls, Yesiers bleé Goiimumolitpt) enalysissnat be hseg de detext and

ouallfy U R T RARPAGS ol Bl ol P} B iy ets

glucgse m@lsportm dpmogenizsd assma BﬁgIIPIGHEEﬂ$DﬂWﬂ1(1é samples) OFkedrn blot

tech%fgnp ar e nﬁé[%r ﬁ%@e g?%ﬂq% laﬁu\s/' ey 'ep?f 8@1“&?‘?%%1‘“ gﬁmﬁg 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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Quantification of the expression of glucose
transporters can be perforned using any suitable

Wi feGhsifRat s conmpatible with the assay. Fgy
S tﬁﬁﬁgﬂg o507

for Western blot analysis, the intensity of
.can be scanned and quantified. For
suitablersohid hippbm (nelivhsst myodbﬁalloptsﬂil&r af nylcml’ﬁlfer ir dﬁﬁb&hzddh@lon

s R TR ot o8 PranGysFR e Fieirin, ey atboic
magha ﬂﬁécely 1ébefedlor BlerSdtiREIR i belsubst@lently @litcidhRing1dhdied 2

R Rele oo e ot Ak R r PN b

tmﬁgpaﬁalaﬁgbd‘dgégm cytoplasm c staining. In those
enbodi nents, the nenbrane staining may be scored. For

[00991 h%‘&?dﬂier GpRMcht Lgﬁﬂlﬁiﬁhl lo2RafE SnmuhQF \;rto‘fw}n%thods are used

et al. n1quant|tat|
forjapsatia gingqse@w@mm levalsa Tissiasatple prépaptizi proceturesreEerknown in

kTS Bl Bl RSl o St D i

by bigpeyis fixet dndenibrdrded Ghpast ffic e othersiolid suppurd, Ioniaced on a solid

) wpggﬁlﬁélﬂ%}%egﬁ?‘! T2 'eﬁg?%/ﬁgtpl%ﬂ]m%f% 25 T.ISG(% n%ee g%s% 2001, Ann.
Pat}h@fl@ﬁ]l) %954'.6 i ]Q.:crﬂnslstmitrﬂém GEthe tissus mﬁorepijbﬁdd) kg or fldwing the
- evel .ol a rerere rot ei opne relat

i oo S G R arpEe Plonnreefal ol suh ss hesing
the Seduk alahsle hﬁflﬁit&ﬁ@l&r piaYbRIchSicl Bﬁ?t| 86€ e.ca Tebily erbBD1YOE rMppI

| Imv?%%@%@%i@r PG LS Pl S M 4505 St s
mmmgamibb@,r (sh@MRlihdss desaﬁﬁdaadbbxzee?xeférﬂﬂ& ﬁ%sertﬁﬁt%me xtracellular

5 in level by dividin or nmer the latter.
epi H%* & §ricicyt peied of e ewﬁw%ﬂlwe @q@r@@éf@hﬁh&ﬁ@& primary
antibady BindSo 1HESHEdosBRsRRIE i the &ssae gﬁnﬁw atde bt Nor

[0103]. In another enbodi nent, levels gl'ucose
achieying @F@éﬁéﬂ@@mﬁbbmﬁm@mwmenm@@u fi‘ﬂ:tn grtentafibipding of

antiB5iYAo RVEinle ﬁé‘é(s%agteﬁ 1&&%}1%12/%@ A A a?dp? C?-Icg]e

one or nor ucos transport rs ina sanp
embqdirpdn erprizmay we@ndwl aperdydeflwnescntlydebeted pmd( PCR)
| mm% 11%%&&%%3:%%&%&&0 is\%efg%etecl! chai n reaction

I ot i on 7bri di zatlon seri al

091 B 0 O AR N o

to c¢IRARR - RAIR expressing tmhspmmte&;m dﬁitlie hietibbyy d&erﬁﬂiﬂd)d&ie&lyqfe g, usmg a

ftuofSeberf [ e mg R et R S BT N GF PGy (e e a abeled
secdndinrg lantiievdg). eAp eapla0T sBstod bisdig shAFRFowy bt sidh as
ol e G B o B R RS i < olpmncogy L6510

TundoBtiadnd s4dsIE) dan it % dﬁ%&ité&ﬁmo@ IR FACE @hatyDrapdkizadifyon

DFCA) anal ysi s pression subtractive
mméﬂ%ﬁ%?ffﬁ?‘? Duffer s e pal suseemeieh isrRytaimd)py adding

enzyhhed s B§édll‘ég€r%n@rhyﬂhioﬁﬁﬁyeﬁ/b@ Eéogﬁtea.ﬁé' &M§ CORare then

revi ew, see | ecul ar techni ques for

washad pyhing e axtnasssdiseyersl imea fepub giemnge naydle. After
centéﬂl\ghﬁd?ﬁ ce]@%i'e reéﬂ%ﬁénh@d fa eg:géfgﬁ(gg eI_ngﬁ eftbO8ent, the flow

Ecot oxi col 77-11
cytometry results are dlsplayed as cell number vs. staining intensity (e.g,. number of

=

transporters) and the distribution for the sample compared to those of a survey population.
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28 WO 2004/ 081181 PCT/ US2004/ 006897 Li pshutz et at
Nat. Cenet. 1999, 21:20-4; U.S. Pat. Nos. 5,445, 934;
5,578, 832; 5,556,752; an d 5,510,270; Schena et al.

wWRea0fisgnce 270: 467-70 (high density cDNA
Lynn et at, 1983, Proc. Natl. Acad. Sci. %%@%534’006897
Zinn et at, 1983, Cell 34:865; and Sarrbrook and

[018dF ub elu,anlﬁwaﬁ@ c(ﬂtheb@;@tb@hﬁ@&@lﬁo@é ERkpRHRrAHE BY Pprformed usmg
}{(01\%}?11.11 NE@Q%E% for i tfl% RNA fromtissues_are wel
{5 oompg el © SHY-ak Or PR, 18 Setormtipia
andl sy, ﬁiehﬁ&sﬁ?@fiﬁ@ﬁﬁ:ﬁbﬁfﬂ;%ﬁﬂxﬁ&m&ﬁ%ﬁaﬁﬁ & Fod 998. Hurmana
arr

Press, . Inc. Totowa, New Jerse ell et at, "RNA
@Pb%‘mha@ﬁ%miws’ ﬁm@m&& hiepsy sqohiens cagde eiien gscore

acc@ﬁilﬁé 18RIy ﬁﬁenmt?%ﬂfe?iuc@%dngﬂ&ﬁi ki n§| ﬁﬁ% @)l&p B for no staining, 1

isolated fromfixe par af I'ssue

for dight stayping, 2dermetivm staining, and 3 fORhWVEmamcg dd séme mnbodlments it

e R b o Rt YRk o Sl A1 G

emb@m@gs],ﬂga m@nbra_lg’g]_almﬁg mieg bescoatd, Formethogy af\geshifitioal Agysee,

L A T

hYPBkiaTJehiumrq:umsrs”M 4, Bpdidt ©nb&I3Biol ¥, 2001 PEWIL SIS(BIS6AT4 and

k ctiqn from
Hat ar afg Qgﬁg @ a%"%%@'ém@é%o g@%’ﬁa iegartiongt FPRjusn 43
expB8i6H mtﬁemeﬂ;eﬁresév jn Brichkt bﬁmma;ma (3 m@@@n-ﬂﬂﬁ& YRdtBol O, BNA3-6,

[Olé ;)mSgSarg%];JSI% g"%e%g“?’gw& S !%f,e;g d\ﬁ an¥ gl%gtfﬁg)rotem one

relaBlvéI? Byt tScalfbd slaths 9 Etlgahieﬁlsuﬁldx %tab?@feﬁréﬂc@ }J?d?aﬁsdiﬁa%e

a]? T| ss es b){ Nest ed. PCR'. Journal of dinical
actify ralpldelyydos o pbosphets dgdrogenaes, Whems eirence profein is

empl&elis etﬁ& gf&f:osfe AEABbHE 16ved SUBodtaadd” %]thégef}' &?&gﬁé@hﬁ&epﬂy

i unohi st ochemi st r&%ﬂ Aneri can Journ ur gi cal

divigingRhy) fogyer by thedytierThe mreultingriio is conwarl dpa pred@erniasdarntio as

desdied Ber®@2, 670, and publications cited in the
specification and in the "references cited" section of

that patent. [0105] For illustration, in one
enbodi nent, the [ evel of glucose transporter is

4.2.3 RBABARED DEIRQIIIANt at i ve PCR. Quant ative PCR
refers to nethods that are able to quantitate the

[0108fourfp anthaBiibodieteity wels o gt amomesrammret‘emﬂnembpf

meal e daflrl Sl RMATRY G, 'A 28 T B s imast RGP &l gy O more

glucnsmspamadn b yauigé hmﬁfae Nortasfi ahdlysid) Golgkrasé Saindhdidn (PCR),
supr a,

exa r oo Ausubel
inctyfie S e B pin e G of Ve aipspeson gy sin
hybﬁ?dﬁﬂtﬂoﬁ,}@eﬂg alisiaegen el emeshign ?S‘Q%E}? aﬁfelk?’elfﬁaalrﬁéﬂk%ﬂm) analysis,
IS nodiftie 0 a owcapureo
RN# ﬁ%‘ L&E@L}F@M E’Eﬂ% resiiicHon endepncleoldigapalyds offferentially
expregsadrwqﬁencé NREADY) andplifR r&88{cti6R rafiRcdti& ?lﬂ%lﬁi&?h@lh (AFLP),

term nus, or term nus, Tespectlvely,

fotaiaﬂ%%?&féﬁ% rlygts (FREA) candiuss piinisralisiandartrompetitive template
pnm@l‘é'(@‘r §) i 8 3l BtttV RluRPIAL 18P PCﬁr}ﬁeﬂJﬂ@%ﬂl} %‘C‘Réﬁ ?}% 1931%[

solid surface is then quantitate
cDNA ﬁlter hybridization (HDFCA) analysm 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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hybridi zing to an ol i gonucl eoti de probe having a
quantifiable | abel attached thereto. A "quantifiable
| abel " can be, for exanple, a radioactive atom or

%%lﬁmsugf" level of transporter mRNA expresgloi,hd oeser
hen assessed by determ ning the |evel of

radl oactivity in the 29 WO 2004/081181
LifRGiTt; bﬁaorw/ 6B 9999, 2RMDI4EU SAPLENDBALIME bY4: 55578,832; 5,556,752;

h
and ST L SR 1 s, e SR ol one otk o

al. qmatmgttmﬂz Byae84i 40: 2@9601111&3;@@”19’?@ b5 0889, S dhbrook and
anti body that is coupled with al kali ne phosphat ase ancrm

Augybel, srpp Gihogaelpase giptastionnassaySor al kal i ne  phosphat ase,
[OIfOQi | Omm fél'k? tﬁém Fr¥m iSRS &’r@grrlsk]kn \Ivﬁ'ﬁs(ﬁ lAusﬁl?eT

be nornuli zed respect to a curve
sufr&sIRypley at vhrmwlsdfaumdﬂhm@renzagan Ptdtorels” 1998 Humana Press,

8 S, Sy B4R s, o
Satqumgo,l (Gajifafia)| RI&Afgr mipdxﬁsqmmn B0 cmf&dﬁsolﬁfﬁﬁemtﬁmm ?Iai/?r
SRRl T R o2 Bk T o Bl R e

Empedice mmaEHhmes®Mnenabmb %&519313397 YR A ﬁbﬁ@mﬁ’l@&l‘eﬁbﬁques
tion odol ogy t hat

1 (10, 3o e R R 2 3n gkl Gone
for RINIO A Pl di € froth IFORGAHNL Kk, P:lr@tﬁﬁﬂﬁ@!ieﬁhed "Bibkubs BEBONS BioTechniques

14 AP P TG ol bt e Sy o g e
Paraﬂﬁfﬂiﬂferidéd BISHABS Bl echnff8¢ rsed) h,@43 Mgoke Hubh 8 A YhRification
as_t he "Taghan" ‘net hod robe used in such
encCAligs of JOUA o aiHn Brubided Tiseues Bonanvtigte ) (1:56.60. 1985;
scrgeé am Uﬁrat%&rdn%?BBﬂﬁtDlécﬁse,! VRRITa¢A F&l}r&tﬂﬁ Fﬂée&frg&a%ﬂﬁ-embedded

Iuorescent es. t er m nus e pro
Brajn/Bissas rx/NaﬁqcéHﬁiﬁanmwd of é’{ampqlerrzcw@z@;@zt(ﬁ)eszmz?, 1995
Werfn%f B U&Efig t&tfr)ﬁﬁ:a glssrugf& eagrﬁ ks m ﬁlﬂ&oc Istry”
yes can e attach at Ot oca ns on e prooe
Arnwaméprmal@fﬂumaaﬂzdgg;az@m¢@)1sse1a1sa:mpcﬂae @iso, U.S. Patent No
S&i: ha e at
oo ARk 0 LB s ERR AR o) B S R tono

thatipiatedi ng site on a gl ucose transporter transcri pt.

[ﬂltrézglt glgo% ﬂru's: g-,tmq]]?"vnSt " %ﬁ%g@cg ?1? qug%é%agec%&?w&er is determined

usu:gelqmemes?car eQuantivabidie deﬂu@ td fethbdatiitiagabld tolquiitdtOhe

{37 shRY SR e Fofitat e Bniieahen PR NAdE el irgh gssue sunple.

Thetnnmafheme bemsmeﬁnddhfbni mssﬁé SHRAIPERILE r&efde itn®ABed HiBnethods
fromthe reporter. Durin

uen S em SSi
Kno G 5P e B o5 SRR pER o AGFBlo iy Quantaive
PCRJis @ﬁ’ﬁ%@i otixy folr BRanfple, @¥%§H%g 1aGA la¥dokdin®fo Fanli PERCHARE

ynmerase such_as | ymerase, thereby releasin

“SmSHé’ﬂPJébW hich s megjlied to Wﬁ@%l@ﬂ@é@%ﬂ@@@@@m@q@wh
surfSRMPb ek, theSUbtd 'i)ﬁn‘le%:ﬁ%e'b&fﬂh?ﬁﬁeﬁ a?% fseréﬁ{lﬁlﬁE or3’

em ssi on |ntenS|ty that can be neasure

termimpis, isper ey, theallowt dapiresafdhanssulingmmaduct pnto nvedm—coated
micOPRRE TR roddcRaichdt B Y dofld 23HLOR th&r atre@ fgﬁtxir%hle by

ucose transporter sequences I n

hybreizing i anpligenncleetideprobe lmvinglal qukmttﬁnhledam‘:l ar:mhegﬁhemar Ay

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

transporter mRNA expression is then assessed by determining the level of radioactivity in the
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descri bed in Angerer et aL, METHODS ENZYMOL. 152:
649- 660 (1987). For exanple, in situ hybridization
can be performed as described in Rugl owski et al.

WP RoudMgs - Cin. Pathol. 120:691-698. Parghf
enbedd tlssue sanpl es can be used. Briefly Pé *ﬁoum%sw

slides are pretreated with proteinase K and
samplket wlmmlﬁgeqmnﬁaﬂdlabm ishatran cmﬁdaetgs &E&hlaab@bﬁgemn In

ense an se, CRNA ri gl ug
th EbOAiPR e B RProREt s Ao #gltion Dot diegrigenin
antibadyekht Esﬂ:oﬂﬁ&hbvﬁﬁ altdideSihospibidfsha d) %61&1&%%%8&&3 for alkaline
hed ain, and subject to dehydrati on:
hO9aRe5s BB TSR ITARE0 GBSt R sl pce asized with

res%gétq&%mgs%%gguf%th silver enul sion and exposed for
certain_anmount of tinme (for exarrpl e 8-10 days). The

ml%il engh ¥arielf ofispealled ‘eal time amplieatoncmethedsion émaldmn&rglanhtatlve
PRSI PG bl dl%rd'iatenlf;iﬁé S SRR o MR Bl mpNa
gl tize . n

m cr oscopy i mages ca e exam
presgntun hgdspleli &lah wﬂwﬁemohfs ngaseripg the avhesutrof bmplification product

ok o R B TS e Bl B8 O el

exdEIECDSchiNind cﬁﬂlﬁﬁfqn methodolbgy, than pan He8fdePRaleteatitd quantitate
Cl.D HYBRI DI ZATI CT] CAL . APPROA

SRR eiorini dh Sl Al 5 SpOTERaNHY PP By prodc
acduhmlem)oﬂ uﬁﬁga dllmmszeEH tﬂlﬂ&%@eﬂﬂ. GliXHPaIdoRiES pRoba aiglappr]?ach freﬁuenﬂy

S|n at is.c atjble_ for the
C{F gfgﬁiy aﬂ%ﬁ%ﬁﬁﬂ%o@@@ogn epvrphfeﬁlsg Uswplyfssays is
typﬁc&[ly d@]ﬁc&ﬁ(&:h @naszagdsymﬁﬁm;ebﬁa&ﬁmé Bbel&I Wfie b dideniar e

readi | y obtainable or_can be prepared using routine

fugresqrpilyeh aklicd” dmiwe ofithe pebe Fsd-&’lc%]éq‘ﬁé‘ﬂ’@éio iepefta dysend the
3’ {eFrAREPR aitAhSd tol¥ udBdhin USRS dithod A adRS thid m&ﬁaafagég}e

det ecti on can be readi Iy’ deS|gned based on kno
locgions e thegrefstas Sty Epxipcssying foslecose Garisporée rersepf) the probe is

(RO Mgk LIRS o085 B on
glupese drapgpriderdrapsasipb Upsirgarh anmmtrm RER prigrptthdt bind to regions
t
el DR PE o Sl e AL R s o
in mpl@m lglugoss trapsportpr mdypmckotide. rWlnamhesproBm nﬂmmpérgy
c ul ar, Bi ol.o
el DSBS S0 iy Oy RS b PLSARY o e
reppntwrmusng the prisoar eansmn/phmmf §ﬁR; the pj'ole st dieawmed Ip0the Ratuclease
on, of, desi can pe .easi I

sct Dok T BB S B R NET ARG 'GErD Pl gdhe foporter

dyel iﬁomﬂielpolyﬁﬁxﬂﬁbtidb-@heﬂhhbﬂ&f@le& haditegultify Behetdede bﬂéﬁorféﬁ
%}g}tgﬁple es Wt |n t hensel ves or, with the other

emlﬁ??%\ten g By pegpe ayggémryprefg% tgctjpn system.

[oremp! i fni @eleh®BdinkRAY bﬁﬁm&j}ﬂnﬁfdtiﬁﬁ isSusad ® &%@gh&@&nﬁ:ﬁ%

literature;, see.f exanpl e, Hel nke et at, 2004
SoqRIRER g i, Bt PRAEsHon atsayrms well Kyttt senerally

desOftRl i Ahgeddt NQL, MERIOBI 2R BRI . 1 53 dA&k60 12 %org) le, in situ
Gancer Letters 193:225-33 (GLUT12, ukhard

hybgilizgtion oap ha perfyraed aydestiihgy imBuglgvss e«@e@aﬂﬁ émf StipTBythol.
1203999-688 DAL Bibe@ded tissue samples can be used. Briefly, the slides are
pretreated with proteinase K and acetylation agents, and incubated with **P-labeled sense and

"h

Ic

anti-sense cRNA 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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fan 22, 2004, J. Biol. Chem (G.UT9). Many ot her
prinmers and probes are described in the scientific
literature. Qther probes and prinmers, for illustration
Whoisidsi M tation, are shown in Table 3. QMSEcr004/006397
probes can be made by routine nethods, for exa Sf

they can be anplified using priners listed in Table

AfBr deaydwb:g Qdbs @ lobkd RN it R d1sion 6ROk ﬁoéﬁ%& Gerthnl afREnt of
Pri mer Sequence Length C CG%,size_ t

tlrcteé?or g;caz@)qeg 15%*@3) Jhgntepstty of the silver stam can be examined using
m 1@3 @a%kﬁel@?mc@osz&% '%Eé'd ﬁaéf can also
(1969< 1990) TCCAK TC-ZGAACC 21°61. UTl
be pamipers 41 sisnlnbriflizatmorrethoisarats by ﬂanssz 18%, 4nalo17
S
oty 80 o LN RIS i

MErgHODS R VROLGGYLTSL. RIBR 339-226; 2BGHYCLEIC ACID HYBRIDIZATION: A

Wﬁﬁ%@%@s@?ﬁ RATCC 21 61,5 61,9 2295

_ [01081UT?2 (Radit$iBR54 the3IR pe3si BT GACHEEROGARHT CRENGE pPbrhdd Bing any

oo ol i SIS SN ST

' [OIUQATCMEB%M%EEM@ Bt d&i6ctdn 22 gkcdst Hﬁ]&p&t@: protein RNAs are
49891098, JGTCTOCTGTO0GAC00ATO 21 61,5 61 9 868
Tea $38 TSP YRR ofhedab > a

5Py «- g ezxfclgfepdg
seqdncds @.élﬁﬁasd:&a};sﬁol&ﬁl PriffersAlse bR Kl sA T £ebe \MKtdcoR dan be

reafsneRid ot e ERtEs oiearts: seeoelaEAmpzo bo delected).

| Parﬁa:ﬂ&gr a8l nﬁ@%@%ﬁ;@@ﬁ G1odd 10%0°C, a@@be?wgegq 00 and
Ur3 R 1 2 68< 2289 ACARACCTGCA TTCGGCAC 2
lig semgmereike agpobsiey eadashid m@uehzyde@spemﬁc

for ﬁ:ﬂer%gﬂ Bbe ﬂe v@%&%g Q%W%Wg( and

the mosaez:hve %nas,d@mxa@lgmng s@fiige ik 23Ogo 6 (Molecular Biology

%ﬁ%&é&y&y&lﬁm junction

so timtigmplificazion QEGBSEQMAA‘NHH' CaEErIpAGHTERNE0RAthS 6f 52. 4

%‘hgaﬂ%fg ,g%nogﬂlg %ml 21§ J %T%Anmers %uﬁﬁ% seilecte& that do not

form duplexes within themselves or with the other primer of the pair (if present) used for

amplification. Probes and primers are described in the literature; see for example, Helmke ef
al., 2004, Oral Oncology, 40:28-35 (SGLT1, SGLT2); U.S. Patent Application No.
20030228592 (GLUTS8); Rogers, 2003, Cancer Letters 193:225-33 (GLUT12, GLUT4);
Brukhard et al., 2004, Oral Oncology 40:28-35 (SGLT1 and SGLT2); and Augnatin ef ai.,
Jan 22, 2004, J. Biol, Chem. (GLUT9). Many other primers and probes are described in the
scientific Hiterature, 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.

L3 |



GLUTS R 2 (1152<=1173 TATGGCATCCAGGACACTGIG 21 56.5
52.4 GLUTS F 2 (619->640) GATGGECTGGCCGATCCTCCTG 21

62.7 66.7 1229 GLUTS R 1
CCAGGAGCCAC 21 61.3 61.9 GLUTS F 3
GGGTACAACGTGGCTGCTGTC 21 60. 5 61, DO TG 4006897

ng
148->169

1827<=1848

GLUTS R 2 1152<=1173 TATGGECATCCAGGACACTGIG 21 56.5
52.4 GLUTI6 F 1 482->503 ACABLEGCCTGCATCCCGGIG 21 64. 2

66. 71991 CLUT6 R[7 1452<=1473 TGAACACCAGERICH GC e
Gfe 5p. 7 PEFerNa@ UTG F 2 (PABR-Srq88e TCGATGra@wa%rz;rd@e Size (bop)
21 58.3.57.1.980 |G UTE R 1 (1721<=1742) (p) P
GIAARAGT ASRACPIPED COTTAE AICHACETASCATTGY WD 223044 @87 18419 759
Glad¥t/ | B203%PHnea 7 | TCFACISTEAGCQANGEAADG7) | 21 | 612 | 619
ACCAAATCCCACCCATCECIXE 21 . 59 5 57 1 .14851 A UT6 R4
GLUT} 3 4(iﬁ‘ﬂi~>fﬁ&}r‘T(i‘W§Mﬂc 6113 H1. O W UTSA | 1017
GIUTE gbR 1 reasg A ) 2157 $9.57557.1
| GLUTB R 4 (1710<= 731) Acr(rAr:r*rc*T(rAAA?rtTrG p1 _62
GIgH1g 243)( 9 A HC CTeSCHEECARICATOCAGTR61.D] 619 | 1171
GIAJH’IQ ]}J (g34ﬁﬁ363h |ﬁﬁC¢§?r’E§§A{3TTI|‘QGA43ﬁ§HCC 21 59.8 57.1
ACGCHIGGAGICACAGCECITEC 21 59. 8 57 1. G UTR . E 1
' GIﬁHER Ahp!l 619 2295
_cilgzgc} 155 | 757.1
619 ] 1 68 2
GIAT? &123; G Ty ATCTCET TR G Sl 2044
GLUT2 iR & (Ga595r827P) 1 | TGS AGTGURGEASERGEROST G TE%9 1524
614 61 9 612 —GLUTY R 1 1013<-1034
CLUEA A3 R0 HBD T ooHIGISTOUTIOG0AGECH TG \ i g 2 1] 615 | 619 | 868
I Toeg {5357 TABr RSB TSECRET 6l 2161] 06
MmN 17929920 22.2.4) TOSTFTCCATCCCCCTSTAGTICE-21 -850 O
Gl.ﬁtré’ ESHTI S ey SYCOREEARETG cbr A oorgighs 657 | 2254
GLULS J B2 (36845=a70%) JAGAOGGAGICICGITTTCRGG o\ | 21 | 625 | 66,
' -rﬁ.rwr‘/\/\/\.r\r\r\l\r‘r:l:f‘f‘l\ "\/I\I Uf)“ N)\ ;LZ;— nUlf_EIUI g 1.1
GLUTX ('Y 2, (1580 ~Talor =) IGICEEIGICACCCRIGLEAG o b 20 1| g3 | 667 | 700
GLULS | 57389), o FARAAALETE G crae@lng %ﬁﬂ 524
S MY | . ~=1TZ0Z7 r\W‘\WIu‘\lu-\\Juunun \ A M s 4 @ 2
=7 1 o lmriaio..n N11 2129\ TOOCT T ACCEOTCCCAC AN 21
GLUT4 1 B 2 (75083  — I TGGGCOTGACAGIITT e 16097 619 | 379
GLﬁﬂ.-n (L T st v L1 Qfmﬁé' éjﬁ R c2bh AR -5
RAGT( \ 3| Z1 3072 OOV T ({f I 11T
A F NN A ONANT S eSeNT IS A N1 on A o 7 | il 4 Yo 1N | A
GL %WWL LAGTCCCRCCTGRECACTE . | “2T ) 1627, | 667 | 664
GL 3638204y T OGETGCRAG GGCCACG T V21T Pe3s’| 667
GLUT4 | F 3 (720->741) TGGAGTCCCTCCTGGGCACTG 21 62,7 66.7 721
GLUT4 | R 2 (1420<=1441) AAGTTGCTCGTCCAGTTGGAG 21 57 524
GLUTS | F 1 (102->123) TGCCCTGGCAACCCTGATAGC 21 61.7 61.9 1071
GLUTS | R 2 (1152<=1173) TATGGCATCCAGGACACTGTG 21 56.5 524
GLUTS | F 2 {619->840) GATGGCTGGCCGATCCTGCTG 21 62.7 66.7 1229
GLUT5 | R 1 (1827<=1848) AGCCACGTTACCAGGAGCCAC 21 61.3 61.9
1GLUTS | F 3 (148->169) GOGGTACAACGTGGCTGCTGTC 21 60.5 61.9 1025
GLUTS | R 2 (1152==1173) TATGGCATCCAGGACACTGTG 21 56.5 52.4
-GLUT6 | F 1 (482->503) ACAGCTGCCTGCATCCCGGTG 21 64.2 66.7 991
GLUT6 | R 7 (1452=<=1473) TGAACACCAGGCTCACCAAGC 21 59.7 57.1
GLUT6 | F 2 (762->783) TCGATGTCCACTGGGAGTTCG 21 58.3 57.1 980
L GLUT6 | R 1 (1721<=1742) AGCAGTGCTACCTGTCCCGAG 21 60.5 61.9
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GLUT11 F 5_(450->471) TGGAGCACTGCTTGCAGGTCC 21 61. 9
61.9 615 GLUM R 7 1044<=1065 TCCATGGCACTGOCCAGAACC 21
61.9 61.9 GLUT12 F 1(541->562) ACGCATTGCCATAGGGGTCTC

. 1 1061 GLUT12 R 2 1581<=1602
W&% CCAGCCAGG 21 63.3 66.7 GLUT12  TCT/US2004/006897
E4(1091- >1112) TCCACTGGGGTTGGAGTCGTC 21 60.5 61.9 1384

GIBTY TR 3 R6b 626D 4 <- 24D ATCEEAASeWTGECEACALTGIG P HP. 541 1485

Grajts 1) K Wi 75)l 0 $icarbEA LA dEXAGESALET TEGAGTUAG Flsio

60.561.9 511 GC.UT12 R 2(1581<--1602)

GLUTE JGCT GACSHGLACCCASdscaTGOrGIIcROAGCIEL TL B11 | 504 | 571 775

GIUT® B3R 2 (IN4=1AWCT | KEECALACCIRGARGOTEd 5[ 2152 %24 Ts1o

SGLT R 1 (1539<=1560 AGITGCTGCECCTCCATQCAGC 2l 6215

GIArs 9| ISEhd->b65% (2 VEeids Oy iCATECAEE T TAGAGELCTICE 2L 61.0 588

GIEAs 7| 166. (51134532 SQAdArecActdRLecTi@®2)| 21 | 508 | 571

TGCTIGACTGCACAATGEECAC 21 60.5 57.1 SGE F 3

GLUTE 22+ P 1954-397FCCAGEICAGCCECAATCAAEEAT5 59] 6 20 7. (IsP6f 5733 | 416

GLIYD8 200 4/(D81k:82)PCTTdd3200460068GGACSt T1] R 5971 619 |

3 (2065<--2086) TECCCTTCAACACCACAGGACG 21 58. 9 57. 1

GLE® T £ (2>237 5- >1 9PriPBrAESIAGECACTIAECAG 21 63632 bbsst 668

1 GLE09 | KoTl(dhR<a74 10683Gel084 ) TéXCaCHEssa et GOACACCTICAG Ps1.9

64.2 66.7 SE.T2 Fi3 394->415 TGCCACAGT GCGCAAC 21

GLEZ? J 161 (92-788) SAMBCRATCAGACT GG 21 614 | 619 612

CLACCGRT COBCAFBAGCT MIACGBTGAOCATTECEEA 2 |F 41 89463391 6.7

TGCAGCGACCAGGTCATEGTIG 21 61.5 61.9 449 | SG.T2Z R 7

GLURS 2 F=1 BAS-AGSLACCTAECEACAATACCTRNGH 3. 2 B6. 7] 8GLTS1E 1256

GLUTIg4 X bEBA~BSOCATCHITFONCCAGATERART 57, 4252. 1459934 57.1

SAHS R 7 .1556<=1577 TGCTCGITGECACGTCGICAG 211 64.2

GLBH0 { FSC{IPR-f66B) ( 8 48°GegHa).CNBGACCEAGGAGHT CATCGTiB.52/1 57.1 1591

GLIGHIO 3 RA2 (1B15593233) SQ TIHICRAAGCGMITCCAGAXD) ) 21 62.7 | 61.9

ACTCACGCCGATGAGI AL C 21 61 ) 61 9 SAE.T5
GLIE1D | F7R00>7R88) TG X R 621 61. B27457.1 561

GLUT T8 R(B4TARES - | PUOAGREIATIACOGIFGAGCAGT e 215661, 87.1

61 9 4 2. 4 EUNCTI L_ASSAYS [0110] In lone enbodilment .

GLYHA | Fed, @11-2982)| 1c FEETTACHBOFFEE@ACEIAS det el re®-8bly 66.7 951
GLUR RS B3 AdgH<gllipdos nﬁQTﬂﬁﬂﬁﬂﬁﬂT@ﬁC@'ﬁ-iQT\ﬁ tv, @elqg.l383pt ake :

of glucose or a glucose analog in vitrg or in_yviMo.

GLUHZE | Ex3atii-2/70) he GLTABGIGGRCETGASGES e |t r Ahspgi2dear 6pRAY) 657

?,

R (1885-1406) v | HACAGCRCEGTQOO0E6G@ATGENt Ak a2hadaill | 619

ake assays.are known in thelart (dee d.¢g

L AF 5o X 41) 1 qq-jI‘G]G;{yﬁCACTGCTTGCAGGTCC 21 619 | 619 615
GLUTI1 | R 7 (1044<=1065) | TCCATGGCACTGCCCAGAACC 21 1619 ] 619
GLUT12 | F 1 (541->562) ACGCATTGCCATAGGGGTCIC 21 [ 592 511 1061
GLUT12 | R 2 (1581<=1602) |TCTCGCTGAGCACCAGCCAGG 21 | 633] 667
[GLUT12 | F 4 (1091->1112) | TCCACTGGGGTTGGAGICGTC 21 | 605 ] 619 1384
GLUT12 | R 1 (2454<=2475) | TGGGCAGTTGTCCACACTGTG | 21 | 597 | 571
IGLUTI2 | F 4 (1091->1112) | TCCACTGGGGTTGGAGTCGTC 21 | 605 | 61.9 511
GLUT12 | R 2 (1581<=1602) |TCTCGCTGAGCACCAGCCAGG 21 1633 667
| SGLT1 | F 1 (1083->1104) |AGGTTGGCTGTACCAACATCG 21 | 571 ] 524 471
SGLT1 | R 1 (1539<=1560) |AGTTGCTGGGCTCCATGCAGC 21 625 619
SGLT1 | F 4 (209->230) TGGTGGCCGATTGGAGCCTCC 21 16371 667 1143
[ SGLT1 | R 2 (1331<=1352) |TGCTGACTGCACAATGGGCAC 21 [ 605 | 571
SGLT1 | F 3 (1122>1143) | TGGAGCTCATGCCCAATGGAC 21 |se6 | 571 964
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Endocrinol . 11:67-76; see also PCT Publication WO
03/082301). In one version, for illustration, and not
limtation, a glucose uptake assay neasures uptake of
WwolaRRkAS) hexose. Cells are obtained by di $39fis3oliBikser
o? tunor tissue sanples, as described above.

Optionally cells are cultured, and optionally

S@.abclut 8 uzmEsk=bas)C ohfdogenmescagsdcAbescdetiached assd | 57.1

resuspended. The tells are then i ncubatied Tn it he

SqurEsleme €176+-19ap s e N aucaeyTaciatassond ([forr QLEES) dar

909

SGUD IR 2](106{<E-084) SCLAKRCGEGCOTG @iAceTedte] €d BT Or| @xanmdss,

14C-! or 3H 1l abel pd) gl ucose or glucose anallogs [such

SGLE2 2-Rle @ey-edisc oS ejtcoshtacTAgurghatissc tthezcelll @zal &10

758

SOnEB Ned 1 (aad=H83| vzetcTocce@dicasCToad v.| Cyt oghab asisn.iB

inhifbits Adass | and Class |1l glucose| transporters

SGRNZ |F04 i(894-e836)f ul  [THCAGSSARCSAGUTCATCETG t Y| ob1 sUcdrs | 610

449

SGLTANF O (13er<s134Ph| pracoancahiduscacTste TS apd Sos3i2S| 66.7

usefijul _for assessjng activity of such tiranspqgrterls.

SGLB 1| ¥ 6 [3-8@e _enpmdeasarErehteadavel s |of 2680 Tw.4ar 2.4

034

SGhER g K dl55&ntd71) hel TGCTCGEREGanatoeECccagnetihy bt D-|gdszciosisde

(a-NDG)_is used. [The a- MDG can be transported in |a

| SGEHH | 0Fm. (Sdepféfident | TBREAAGEATGAGGTEAPEETENt |af 21 niltel.3((K®1.S)

397

SGBHYS () P41 (18E<F1130) a A CXCANGCCERATTGAGARCCACSAI T3 || BISONEsL.9

enbadi nents, the ol ucose anal ogs _are transferired lonly

SGRYS qdle? (739-2768nm| | | TRECATFRIRGACELIBIGCPCTI US20(45D (06397

745

SGRIMH & 5 (HG3SpsD f | |AGITHECRACIOTBBRAICCer §, 80 t hee® it .o

upt ake of glucose tracers directly cornrelatgs with

t he expression | evels of those glucose transporters.
For exanple, it has been reported that an increased

4.2 9ot Bhkesafyscer vi cal cancer cells was related to
an exclusive transnenbranous over-expression of

[01 18} UT I of eibédiBat ofle %&C&%ﬁcb@tﬁhﬁmh&s W &%&d??%ﬁuﬁ{ing

assays thus indicates an increased expression o

gluqOERAFPQrieT Ay ertodmiake af glucash er yilueass enaoeinogw arie vivo.
For bR U LGk &&J@ﬁﬁ;@&m&my%ﬁ% MBI € btacd A

anount of total ucose t ake us corre
uptalp pssay. Heluense pptike askays ate kabwylinithe 94 (tee aigs Gantlier 1., 1997, Mol.

EndodyBlof 3y %‘i?%yseg Iaﬁo %@ITl P?lblﬁl:ﬁ%éi\l/‘ ﬁ'o @?@%ﬁﬁ) qﬁ%ﬁy vgr%Em for

: as§e33|ng phe expressi o cose ranspdr ers
illusratinr end oy limithtideas glic@eliptalle amyaameayres steke@ifarisbelid hexose.

, : rknol 160:.443- A52: aki et
cotGfeeobipflty s eBE b Rl Bope Mpuch dedCoine RS Ofonaty
celld Areatiara, anti9Ptionably cobatiured @ &hfencd, 3hd tHRnidehthed and
s R 5% SR P B St plSrfst Y b
GLUBIk) ot pHteizdiforc3GIOm afith 2adiBlabéled (beeangiepMCt BEH- labeled)

reactjon, the nenbrane- bound and _free cytochal asin B
sluchB 3 guoie A PR SRR 591 (RFUDTGRAEH Cpols ar washed
and @Rbized fod gaidaoity. CHRRhABIDBINELIRATThdsYAnd E1a59HNLIREhsE OF

r adi oac |v|&¥. The |l evel of cytochalasin B binding s
franspETITR Pt R0dS et feriespuRasctisity of ur trapparkay. Rivorionhibits
SGIg“HtEﬂtﬁdo!TEﬁ%eﬁlgtfmeieﬁéiﬁé adfilvitPbLGeR Balsp@fgpor ters is

et erm ne
[o111] In some emb%diments, the levels of SGLTs are measured, and the glucose analog
a-methyl-D-giucoside (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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measuri ng gl ucose uptake in vivo. A con-elation
bet ween gl ucose transporter expression and gl ucose
uptake is made in this nethod. For exanple, Kato et

o 200 { Anti-Cancer Res. 23:3263-72, reppitEshofoossst
correlation of 18-F-fl uorodeoxygl ucose accumnul ati on

with GUTI expression in esophageal squanous cell
mupbereif gEHic gficosoismspipieake tha s piaef Koo thderd ditectly

L., e, €.0.,.Resk al ., 1997,° J N . Med.., .
cofibtis P tog Siclrionirycl of Dot Hlues R o gARgl it has been
repgﬁ?dﬁhl mdrmctraetsa’ll blnedak thgkdéﬁﬁ)&@ioal';ﬁg% uaﬁ;iwa‘é waite?g) aBGe;:cclusive

- Oor odeox ucose - , - deoxX ucose (. Z- ,
“W@I@Pﬂw% grra%wg@%GéU%?oéé “?‘F%ﬁ%%dpélg‘f"é? upfeke;in ghigose
uptaRd ashys 18 LREdRIAE inchdaSed ARy of BLTPESI L ron eni ssion

t onogr.aphy usi &%pa fluorescently | abel ed | ucose
[0142h| ogn seme grbedmety, torelugess augfegp R SRR Tedhansine

gl bahdpoR iThRRRBLADY io@aét l%ﬁl%ﬁe%p?aﬁc@ will ﬁtlﬂo‘ﬂ%iait@\@éﬁr( the overall

transported by certain glucose transporters
levelod ghiicese trangpottesgxpressepbythordli n is transported into

ORS00 T e U A TR
cytechnlzsin B bisding assay (soé Qgsa ef ai., 3999/ ddvdloa inaldgh, 16Re43-452; Ozaki

AR | BB PP B 0 1

13)s Briefly,oaattyencaextrhets gre pepaled fivimehbiigheosr del earhyiiy ehd @fxed with
3 04/ 0 1. PCT/ US2004/006897 _particul.ar
s R P L BB oI o g reapen, tho membranc-

bodgﬂ aad ﬂ‘eerktytwhhlh?iﬂlm @dl§cparaRe plfoﬁs}taimc“i)ale l@gﬂ6 &Eﬁdnﬁﬂ B§ Beftlifdation).
the particular tyransporter. 11 Thus, in sone.. .
Thee‘ﬁ%‘aﬂ’ﬂ%%ﬂf%?ﬂ 1B ﬁ@uné%fgmﬂﬁwﬁcﬂéﬂ% %E%L?@ lof gyiashalasip B hiading is
corféRied vt R levBiRdf@IeUBN anti - neopl astic agent is

selected for the treatnment. Once the gl ucose

(011 Hlanshgmpker emiasientdhs syl of glycese trapgarrs isisiermined by
meRUSHEHERL BHRMAHRHB! A RnERki&! Mlrhad Alko tratfngﬁa&tef BSression and

cancer_is ‘susceptible to the treatment o
2lugose uptake is padein this aihiods Fpeexample Kite ef o 300 dari-Coneer Res.
oRai ; o asti o
2 i i 00K A AR ARG G R
eXpEesHen BicEeriagehsdupmipes esil cagiromea Glucopragitfie efsays aé kidven in the

0 . [ .
o SRR B I09) E SO0E SRS Wl
assegsed pathtmnmetaholizable gbicasstanalogupsanch 4% Zfinoredeakyghnoss(2-FDG),

' \at e de.between e larger , ampunt o

2 adat o BEDR). Bl ST RRARTIIGET 0o BeiPPr PRy Biea b
deteaninied, ferpiample, by papiinin enfission temegmptsy, usitigudhibrsdearly tbeled
lucglsga%aﬁnom as gl ufosfam de, has been reported to be
& transpgrted by SG.TI. A larger anobunt of SA.T1 than a

predeterm ned anmount is then indicative, in

accordance with the nethods of the invention, that the
5. SERECHIONSOFUSCERPNED I ASTIC SekNgRt Wi th

gl ucof osfam de. I n anot her enbodi nent, the gl ucose
[0115) anSC¥atrOntilifeolARIMobifds 46 9@&9&@@&@5&@@ e BiuRbse

anti-neopl astic agents. For exanple, UT2 i's known to
transigogia@.pgiaq exgqn@@ogag g streptozotocin is transported into pancreatic cancer cells

by the GLUT2 transporter. Detection of a high level of GLUT2 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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anal ogs with a non-nodified 2-position. [0118] In sone
enbodi ments, the anti-neoplastic agent is preselected,
and the level of a glucose transporter for which the

%%Jmisﬁsﬁasubstrate is determned to see W’l{)ﬁ%f)@lﬂ?%ﬁﬂ

pat 1 ent S a cancer of a type that is suscepti
such treatnent. If the cancer sanple fromthe patient
pattigglacirinepoier th neorguscapsible thestmapototteataing Wik ad faPndplastic

ren val ue, .the patient is treated wth the
agéfn?&gqs %rgeglbgﬁ?%ﬂﬁgﬂthpmﬁpﬁ?g] An agent can be
[0116pnt iThix 6h RBnetentoaRidn@] e @inodutREL BiveteafmfoRBSE th#ined
b #3|agl%ﬁgrt- known met hods }(as descri bed bel ow).
“RITUHUTERRISC agent sroplertsd fopHotepimesh Prapdhaglagosqiransporter
level i@ RRROFS lﬁarzal%eldthﬁélaﬁ?.i%@étérmjﬁédtamoh&, @Hcﬁ&ﬁﬁﬂ;ﬁoﬁ%@ﬂﬁ@ﬂl? cancer is

established by identifying a population of patien

susCERtibiH® ctitratmsghefa nealicuis sntencopiascadens thenenade. The choice of
theG8k BESPIRP Yo P Sin bte_rblﬁgéa%ﬁratnﬁﬁl%e%ﬁact Bﬁ&ﬁc{ﬁﬁ% 'rl:l)%l&colé ﬁ}/n?tled to,

or expression profile for a particular pat
stafisiied] abdlysversaberttaspedificitynd theegheqosntansportdei | e for the

ul a4 oved .
01370 B 43 oA bl S b Rl BB R Rty irgrovort o
cerfamn aptagopliatic agxdnPl correlatiorais ¢heu pnalediateiydmadedriyaicnh theQdtger

rri in.primary...cell ultyres or.in

ey 8Y e S0 Fitniber b Bhe SRR Sk i ity Bor
exayipls, glacct)fasfghide's Ol® inoanap Gglhfc@fanﬁdtl@ lhmzi(l) gegartﬁﬂbtbb Gethspbried by

strate. ee , rcia, et.at, N P
SRR Ao orsGud st e Rty ponoiny 1 i incicgienin
acchi98ite withGie théthads & theifveniey, That Ble cbeer XASoep O fo trdiiidnt with

ci. USA 95:2914-29. Sense cRNAs fromthe

 ofyiSinS. inaSlher piliodain e Sneae DA SESPR e GesRort o

certyfidytidss 6ft antitnedplbsticiz @84, ebr kidn$H16 G 2R Y4LPS HLBhsport
CT/ Us2004/ 08%1897%def ol I'i cul’atedXenopus oocyt eglj.’o 'I%%cose

an S%théngl?-&%@aﬂ%@onﬂ the presence or absence of
[0118}t OChabAS embBiifeRis, 1 HtS)eoBlasitit Rt i%:bfése(léc%d, éﬁ)‘tﬁél)evel ofa
ed (14C, 3H, etc

contai ni ng various radi o-1abel ed
slugpst Erpseorst foymiudstbe agral isgsubstratsds debemdnbd thbeeorhether a patient
has b B&rié i
o et e Dl PRGN ol el LR EE T o e
patignt hevslevel of g elusessdraasmitochighor fiee 2 refarentevareathy pettbnbis treated

P ' : -m croel ectrode vol tage-cl anp

W tecﬁgﬁéﬁfﬁ% O her assays are done in primry

[0119¢| | sAn ageuhcandedentifiedaraciuborate afelgasicutahtrinsporeer ubing uvp-
Leul.ar,.gl ucose transporier. Ils are

kol BB (BB H b ARG T ek BER iR P Riatiea

trangpoder and wegpeptibdlity (T ireagest das baesatlisksl byridetidisgla pépuldtion of
r. GLUTs) or

.presence  .or absence of .ochal asin.B (f
Pa“%% B g agent R%%Vewf‘f%‘ VA age ngit&@ew@&erﬁa&
- expressadiph devell dGxprEsi@profiR el aﬁ}ﬁﬁﬂ@ﬂi#?@@@t 8dn tHe QD pared with
ation, the cel Ips are

: apal ogs e,.tested, After incu .
e REREeT el e 92@@3?08_ O AT HeiTegiment has gaoyeg effyptiye.
[0120p| at/etrREPE bR atd digiyk MEPBE 1, FaFledathpld, h&xBs@iAléiahy

as%?)g is used to determne the susceptibility of a
compRAPR BHAYT AT ITRAR el ST of B Fenprisopeipsdyas been
routid8lly usddas B ahiné wABIBR a glucose transporter transports a particular substrate.
See, e.g., Garcia et al., 2003, J. Neurochemistry, 86:709; Burant et 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
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According to this nmethod, cells fromthe tunor are
i ncubated with the anti-neoplastic agent at a variety
of concentrations bracketing the estimated in vivo

m@ﬁs g@}i on when the agent is adm ni stereld(f @04,006897
human patient. After one of nore tine interv

10 m 30 m 114 and 3 h) the effect of the agent on
de@élidul@hdowqam mdcydesalfiihb obaytds sredaéubateil heillc pleteree opMkate of

dded and/ 14
o )l B P S
Hdbt&)‘ gt O@ﬁdos&aﬁlbgﬁ togacitdd. \WETeLindehBith, rAli6REVES InRe oocytes

cah oG8l P LI b ectt Smn%ﬁ%%f%fgnép%w@mmmm
cafBe &MNyz60FY @RIIDYIRE the twb-BAMEILRRIE Folld Félgfainptt as

ssessed by nonitoring apoptosis in ul t ur ) |s an
10321 ¢ 42thessSsayhare denedn Primery qels, suhcs uipn eargipornmeslls, that are

kndge expfe&s é){ﬁn&ﬁ@ %gic p?:rtQIa REd1s Be g’lfcﬁ%farlﬁl uﬁ(ﬁlllg{ed &

| east | eas PFeast 4, at 7T east
copfiiggee @@fheéldﬂﬂ@lﬁémld eag@ﬁwgieéJr Eheeils erdbbndnmbateil igthé presence

ndi dat.e

o PR S R LB i
- labglet Hopscappie. VEA -meleﬁ)/ﬁmss@sr FRANSROEERS e tested. After

ERS o A numb f
incn Dl o0 R e b b P B ose 1 r anspor t er s
[0122k d ésemldmebhspm?ﬁihﬁ invamttbnpdrhe rvztmladcﬁ@pfbs:zsuw ik u$ed to determine

t n S e relevant, arts u

thBREH ey P R G Fion e ot fpe) 6 rp e ricnsibRgiegent
Acodrding @ thiswestiiddoeelis Golythe fenod bretii@ib#e6 #ith tHRH@SpIhskic agent at

or the.determnation of the glucose {ransporter
”f‘fé??%?‘fs COng RGNS Prac KB e fEIEted PAlg dsionsRBirali ooV B b ageat s

admmcéredrto amﬂahm@dueﬁm AfRor 984 S48 BrrleReh @@% €10 m, 30m lh, and
3hiran r | evels. For exanple, sanples show ng hi gh

° pgrpb PR el srgihand sabitityip dstomipgbrndgempared fo
corﬁGiE/ 1&53&9 46 QPGB Y hs addeABRPY bRt Sis Rl}’whlch different antl—neoglas&m

i mmunghi st ochem stry assays may be further proces

ageps o thidisrent anti-¢pacer gpentsewere pdded Ak;ydupégm roall igraorth serspared to
coﬂlﬁ)ls?élg haé a{§,§e@§ ?’es Slh'ﬁx\%nlén?ﬁfuﬁkbe% Sr % 51@ 915 a'é(iﬁ@}x b%ntent) ora

Sinilarl sanp uco e up
redyctiop FﬂeYlaI@k P-Be 8 dserssadriy lpmtpenmamptosmme ch‘mb)ss ari indication

thatthd GRREssh@BHRA {oetﬁé%%epp jlaﬂilme 0fSq L he

expr essi on eve(llE élﬁlﬂcose ’tran%por Pl (o2 at least
2, apleast E’aﬁéébastl% aigedsed oeatﬂcazii Kﬁ di‘fﬁi;:ent eEneyapy ﬁ%n@fncb@‘dﬁlg&o this
rs. are sur.ed
melfl ooty ARLE QRS A ATIRI L BB I B P o
done sequentially or simultaneously. [0125] In sone

enbodi nents, the expression of nore than one gl ucose
6. DEVICES ANGY S TEHODS FOR MEATURING LEVELS O¥ BRANSPORTERS,

e transporters are
‘N@ﬁf@ﬁﬁﬁﬁﬁﬁ@%@ . The practitioner may
_ ne. wh transporters are expressed at a
["lﬁével irﬂ“&’? %%ﬁ‘f?dg i determmingdevelsaf glicpssrtranppertersiasedpscribed
herd®), afb6tByt dhddafviB 8Y 8 patent foS BOELR fSthe fefovant arts upon

consideration of this disclosure. In some embodiments of the invention, only one of the assay

methods is used for the determination of the ghicose 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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sel ect anti - neopl asti c agents based on the know edge
of which drugs are transported by which transporters.
[0126] For exanple, nultiple glucose transporters,

Wbﬁﬂdsﬂgl GLUTL, G.UT4, GUTS,  GUTS, GUTLg. and, i cco,

ave all been shown to be expressed in
adi pocytes. The detection of nultiple glucose

trabispansPby inehencbafochenisteN8sddy b Githet hrotesaldt®WidnlS; the
c?etﬁftloqgor gfasure nt o&.nuljlple | ucose .

profiny oLl Wpslerm Blof prspys<ibepish Afpamatipn srusefihia themasstionsy.

SirdiQ,/shrdds @Eﬂﬁn?&ig&?ﬁ%s‘é APLRY DA PEARHEE R Mined 1dr BR protein or

expression | eve nore than one protein is known
nﬁﬂﬁfkﬁésngmgﬁﬁhﬁﬁ%ﬂﬁﬁﬁther description provi ded herein

hd1 f Ok & j . I .
(0128 | 05 oo Sl o, P B PASER IR dFonlspe iR tipgggrtor
epsiugsde i othprespdiiodimentsc the dkmvession devels of thet ermire glucass trafisporters

m
I r t rotein. qr RNA

oo PG VbR Bk oBRE e PREASP b8 Pl SRR
sequerdicllpor émphtasemty.in a cell or tissue are well known

d ignc e_hi gh-densi t ol ynucleqtide o .
oD R e
me i ulddy3ele Wi 13 0. nsporti fessed i
w5, 556 752:. and.5, 510, 7%) hi gh density cDNA arra};gs}Se .
the Pargglissys. 3@,6 R By £ eleqgigh whigh applriory AP SEREHFd at 2
level bighanitlasthe tefblefdesalud ifgr thd: ki6d6S by RésBying fd kd¥8ral RinsPORES (2)
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transporter(s) are determ ne using a protefn-array.
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t ow I'ndépendent ~ i nt éract i en ea
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e | I t hat .38 .
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: -22:; esner

. .29:1066- 70: ab Lot eom.cs, . e
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dot SRASRS blots) HipWKAEPiBs, chips, o BEAAS NI B BRALEI Il RedkBHA\WRyicdCure

. ssociate at sonme frequency with the over-expression

wellfpoum e it gpd e e hogis 6 TREHERRTERly StRbledaRorE K.

ThedeltblhbiqR¥Sdan B egﬁzﬁg%ghdbgﬁd&?@' thé FRE §iSc18RrP B measuring levels

associated wit er cancer,
of glucose transporters.

[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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breast cancer, cervical cancer, colorectal cancer,

esophageal cancer, gastric cancer, head and neck

cancer, |eionyosarconas, ovarian cancer, and thyroid

. cordingly, in one enbodinent of t

ﬁg)\r/&g%qs%ﬁ? the level of GUTI in a cancer sa‘t.;‘%‘i“ész?"r“@ﬂﬁs”

a subject with bladder cancer, breast cancer,
sele@ivelybard 16 #Ratiet fR6tkia] @6k & antBRlie) rec@EBRAR PRASInS AATERall
hg@;tri cancer, head gnd neck cancer, ) L
chetmicals, FyotemAsmgs may bepsed i qelariie dugiitien of Weeific piotedns in a
sarfisit.e8 ¥, Wehl Egddlihg 2l CRodD2 BRVE IR B FI6BLYOMBSabD 985 eomics,

reported to be associated with pancreatic cancer or
333 K0t Wicenencls, Jakelo pltlicgie - 80rf oK ecasinb Gapavdinend Biacher. S
27hoyession, the level of GLUT2 in a cancer sanple from

a subject with pancreatic cancer or gastric cancer is
101881 er fa snzep emtrpdiarats of itsduvention, levelsdomantene, o152 sall mumber, of

 gh® ' 2. in the .
£ioB5 a6l AN ore ) sbilG o8 Br R iy B pdftnl {ipeor g known
to gssocttd A come bqueneyt Wih e ow-capiressiat ofragacicular glucose transporter.
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brepst parck:p dervioalvenas sobiratab chnetr] dsobliagbdl cRBE @histid canbdi/Had and
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AT PR PTGRSt FECHe BT VICH & 2Resh Coleregialicanker goplagead cancer, gastric
© canbdraita ohd Sfck QMRkr, BIRE RS Ras\bY driak Barld Bk qulwoid dnédhgse

d enmbodi nents, a correl ation between the glucose
Sl Pftdnorter and different types of cancer is first

[018Ht abm@@@vW%)(?%ﬁ&g&s%%e?ﬁted@?(% S38diQLh @fﬂ?%ﬁcfegﬂc cancer

before the | evel's of a selected glucose transporter 1Is
or getie PFRCRe hdcardingly, it enerembogiment ofdhg inuenyion,dhelewelpf GLUT2 ina

candér Sthle ﬁ%ﬁ'ﬁé’{u@j et':l!r;\glﬂ{ Pleati Eo4hber O g&gﬁﬁ:ﬁ%& %sﬁfgtepgjtngﬁl. In one

cancer sanpl € and adm ni ster the
embodipednt, dheeaaels is hipanceshtio @nese, dnd e lety) of GBUTR duiths bdrger sample

s R AT EhBrb B 8 oElt Bobithe Poud Rkt aipiorocn,
gluqofs8ulidg, and agluddid@oompoinel. i nvent i on provides kits and
0188 SEEUES by BN Bonortl o Cospteu{ b Gagncer o
Iung @165] Akcdrdingly, inhvme embeditbntof deivention, URASRNLEGELUT3 in a

assessi expl essi. aof one or, nore I ose
cangt¥ Sale Biohu s SHbieet it brely coneer o JpRcanery e Aty  f or
[01383t edhisome eibodipkhi, iEadonetion betGEHCRS CarkEramna BRY dlifose
e enbod t, the probes are

gene products. In_on L men
frang ﬁgF%?pvéf'S’&RraSSlﬁPa‘ﬂ% 2 Brknopp; hgfﬁgset%d@}fa@i 3 fqEEgiatign Betygen
the l0co88 RarGpori@a8d BTyt S EAUFcARET & FRRSEBIRRS dy AEMh&is such as
| ycose_ .transporter gene. |In one enbodi ment, the kit
expEIRn PR hef Hhedevels;of @ selpted gpcosm wansporier isyletarmined jn a
patiémAtteaSivels, oMY YnedsurOfhk taldeved S BBt Pin cancer

' nore) of different human gl ucose
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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transporters. The kit of the invention may optionally
conpri se additional conponents useful for performng

t he met hods of the invention, such as devices for use

,ating cells or |solat|ng pr ot ei ns

kﬂ% 3?@8g%|ds fromcells. In addition, the kpgéu%gpmmaw7
contain calibration curves, a reference sanpl e (or
TPKETS ANDODENBCESiI ¢ acid) for conparison to a
predeterm ned value, and/or reference values (e.g.,

[084]t ablreonk @spEBY jhe H/cARMGITb RS KRS TR dbvicd OB &recht patient tumors

esent i nven1| on al so provides kits for determmning

B ¢
todgierming sisceptibdiptgmartigplar @%B’ésﬁcragﬁbor ters i n hunan
[0![ BSjSUEKRE oﬂ%ﬁé’fﬂvéﬂn% orsi Expentt for 98€ss 9 é’ oh8& more

kits conprise diagnosti c screenlng re ts an
8InGose Fasporish geren sueias pashes adoraitnetsfor tﬂtéecpme gemplification of

'glm%ﬁg‘ﬂé}xs?%r%} ?%Je Il NEERE! H@ﬁﬁh‘é&b?{ ?Jﬁ&bg?gre gﬁﬁ?l% %ﬁd pfoll?es or

usef ul screenlng I nve
P@Fé's ﬂi@p@@qlﬁc adly bindite enecaympore smlmclmltﬂansmﬂec‘pﬁmh a(ghjcose

| u rt.
e BB b @ EePhTR fe B HRRE BT P ot aagor
plurh]ety}ﬁ:rtd@e@ pmﬁera‘diy B\,cbﬂfm Mymmlnﬂmﬁl of esrd)ef @fferdﬁﬁﬁaﬁﬁiaxpg]ucose

i zat i or,. cel | s [essin
et e e s B B i Rl G it hpgnents usofl
focgenforring tg r&:thch gfme ViR, 5uth @s SEvRtee for Sisd i Absbd4ting cells or

reenin I n one odi format is used

_ n.arra
s o P 5 ol radBion, e Ky ey sgptamaabiraon
cun/es rméﬁél)enﬂa‘ saﬂlpfef(&f I&Bt%mﬂfr (ﬁbﬁ&c la§id) Mﬂ@gﬁﬁo aBP&leEeﬁﬁHﬂsd

sense and neans 't hat

valyfe ¥y e iy 2o o WPl D AOBRP G o
[0E3aPSt rik §resbid &v%ntﬂﬁfdls‘&e}‘ﬁowéég &AL F? Het@&gglhg 1R of Bfount of

substrate. The nunber of probes on th ray can vary

g lﬁei?éf?a?m&ma A hypaan fispieras badfleid samptles: Ha onesrnlndiméng,the kits
coﬁF u A ?ﬁc dERSHd L deRls R uﬁﬁ'ﬁ(ﬁ%n% RF nd %Eeeﬁgfe% the present

ransporters can have as few as 1
hough usually at least 2, or nore than 2 di sti nct

[OIB% be The ﬁﬁeﬁoﬁ%ﬁg%ov[l&g ﬁg‘;l] u\é&{ﬂ fﬁlt t\ﬁf, gcaee%hngdnll&gof %9 the

ridization formats are novvn
inveihtioge dwenesspictie davmampmm%mrobﬂr;zed prdbqﬁs)spaoﬁ;ﬂcsfor pha& more

sl P the BACAPORB b lRtPlend® mpled Higaobgs can

bind golyveclestides (e i, haped op hgtrilifation)apdineptides of EARREEERTE
pol %ﬂd roduct inmmobilized on a solid substrate is
ed by the invention. Any of a variety of solid

[0188ippoit smmaambbénmeda davﬁue@bmpﬁm@ssmge mufnbameml ;ﬁ\&% is used for

sl n ST AL AP ) B2, (2 i ELUPRERL 10,

at leat £01 1Ab18) of@ﬂ@er&ﬁfphibés {5 hmoBili &L R Geri 'arB¥ Gk 8l iR RL Hhal
glass plates, as is

f
sent o AR o B ) oSDbrn aponect opaasbstaR bekcelefined
localibR: (zﬁﬁ?es?lﬂt eﬂ%&tﬁi?e efhe@iumbeﬁ&%@obegﬁ?@gﬁnﬁﬁﬁv ePendmg
S

tg: 639- 64 Anot her nethod for "'making m croarra
on 6 nature;apd usg Qf fhelomisr  forgepgpls, adindick fumat areay Jor detecting

ghucose 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, incinding
oligonucleotide arrays, cDNA arrays, dip sticks, pins, chips, or beads, Southern, northern, dot
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See, Fodor et al., 1991, Science 251:767-73; Lockhart
et al., 1996, Nature Bi otech 14: 1675; and U. S. Pat.
Nos. 5,578, 832; 5,556, 752; and 5,510, 270. [0140]

ﬁ'otfﬂ%t%ﬁt pgrrays are known that include probeﬁ 'Erqtgsrzowmoﬁsw

glucose transporters (e.g., an array conprisi
probes for a substanti al fractlon of a genone) the

andlslvi es. 'D]ﬁustahﬁviﬁé@:ﬁ@ﬂs glapsutibon acfoge Qhﬂsﬁ&‘i&%eﬁébr?duct
| ment s

. UT t t
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i mobi | i zed probes on a device or array spec
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Angﬁlgl%ﬁa odu{c}?%né Fﬁ& %P Slr osg)gr elk%}sé hr11 5 ns: belfc’,ﬁogﬁcléo%\ae € arrays.

Seg Gndaget ¢l., 499, Siende251:065 73 ;Mackhaktrepai. a95@cmmemmm 14£1675;

bind the sanme
and U8 PUONRY 887888 s Rb i RaE petGrrol ' Slch he obua
[01d0Jo b e Althoughdirhfssre kitovgehatdnclude(pddiad for lelicodt@ransporters (e.g., an
enbodi.nent, ,th robes. are sel ected fso nocl onal
ans SOPRTPe RioBS 1oy fﬁ@’?vsfa%ai Epgtion of 2 geriomy) Presewicriofthe pyesent
invertion attirected tosBédsi@gs Sicobd RGPS, 'lthti@tm §1ﬁ86‘d1ﬁnbﬁ§‘|a|t ¥ast

|UCOS€ transporter protein or

ol ot i ablem SRGDF o0 A5ELSO P BOYHr PRt e 5% e
imrAbEezel ©rdb€§@bzt Jiévlc%‘il;r hﬁaﬁ@eﬁﬁeaﬁw i @?t hyﬁrﬁfmeet&ggﬁé Re

in an ELISA format in

transporhgeane prpdugis- cWeRe emhq@mmowe ﬁﬁ@ﬁ@t@ gomprésss fawse thap about 100
distéRE Fobesi Rubh@aPERGESH &%ngﬁjiﬁab&nﬁ:w T @?{E%‘iﬂs 1 @élsmfgrobes

i nvention are illustra W ng exa
fewppthamehput hdistino n@bfpsev@wqyﬁhangbw&wmctamm r e nsddelw dlis

confi&t g?fﬁb@‘?p“d‘léﬁn&h ﬁ'oﬁlaﬂ(}%t%enr ?ﬂ? 15\%16 ?vﬁogﬁr%?%rd% nDpe%xﬁcally bind

reference val ue to
the gayeaobtneptids or polymesdtotide (. ewsudiu ag sDN probes digd differient ganesint

010 3358 Bl B R sqpililiont moteg e fiptigsor other
Speft_lﬁwbllnémg proasuﬁa(ngr e:alibod;sk: aamjnvfm &%méihé)sha&)sﬁdﬂﬂoaﬂy bind a
e ER ARREY R G BB A 8551 A R e

alsoﬂmnmnmhﬁ:zeﬂ inanesny fHadtefil exdoibld 41 at BISA. AR e alultCwell plates.
islet cell cancer or carcinoid tunor cancer tissue is

obtained froma patient undergoing surgery for
éﬁéﬁﬂﬂﬂﬁ$ of cancer of the pancreas. In the operating
e excised tissue is placed in a container,
ear]y marked and transported to the pathol ogy
{Ol’éhspari’f'rmseﬂw‘teé“rlo Retnglpseibed indetailin itharprecsding setions.
Aspbdtd B thORYERR HeGstrafe 3 ﬁﬁ'fﬁfdvﬁﬁé éiémga s R % %5&&,%& 18l of

t he sanpl e contains tunor cel rtion
glucpsgdrgnspogter level determined in the cancer sample is compared to a reference value to
determine whether the tumor is susceptible to treatment with an anti-neoplastic agent

comprising a glucose moiety.
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placed in a well-marked contai ner and transported to
the |l aboratory on dry ice, where it is stored at -70
degrees C until used. In sone instances, a needle

i opsy |s used to assess tunor pre
airogﬁi% gr?stl cs. Al steps below apply to ei ?ﬁ?‘gﬁ&?@g’g“””
of sanple. [0145] The frozen sanple is weighed and

pul verized in a thernovagxAveseg pul verizer on dry
ice, and the tissue powder is placed in a clean tube.

The tlssue“Fk@téﬂﬁ&ssﬁeﬁfoPGM'Beﬁﬁglﬂ arpanl@fésﬁcerun(o'io m
Tris-HCLl-sodium et hyl ene diam e tetraacetic acid
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; a{ uﬁ cytposolic and nenbrane-bound
stofsfl & [ e & toms inflaices Adgeie armliate Piopsitis used to

éssum bmd ah@@ﬁa!rd&@bn idsO 3
ass wli% o @ Sari (s)tf1 a%?is;llegr%%glg%\ébﬂg t@&{&r @%Qc@ saftpfe.
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drqu th8 fskud F@w&@r i$1act @ X3S thbe ThE ﬁéﬂ %d T a&g&%&&uzed in

i S degassed m nutes. TEMED (35 u

buffgy GSQIHM TaiscGHeodjus ethyjanerdiaipigadmacktic ecid SEDTAR use'gnton X-100,
0"/‘\@?9%"1 dilﬁ{ ﬁoﬁ!ﬁﬁ@ lb%lﬁ%dygﬂl?gég J]cgréi lb%g% protinin, 10

m xture 1's rnmedi at

ug/mblsapeptind. @ml\ﬁgh@@nmdlyé yﬂphvg&kﬂuohdsmmg/mnp ap‘st)amn) ssing
I t
potfiE6 AU Eoek ol prded Bl Rl by e B o U PR BRI The

ryrng
honmgamzaﬁﬁhes d:aatyeelrmmﬁt (}afuﬂ@mls d, mﬂlémsmdd byrstaasd i Bgmité éddling

Ki
el erd ¥G 01 RimecBpBER FrlglerT e SRRl 7 p Founle G Benpre
the am:ﬂgak fmttiba-abd scll RS Bomwhd dwcbs))hc/ﬁxeﬁgﬁnﬁ*solutﬂé frdddon. lghe
resulgbelif it el i e athpfish o paninal oviorc and
meﬁﬁﬂd&ﬁﬁﬂﬂ HE6S ﬂﬁludﬁfg@lﬁﬂ?l} iSRthoRIOAT %féﬁedf FRzeBntil testing.

nut TENVE added to the m xture, and the
(01450 1t RS0 e AL madeiby B nb ot S A bis e 0.5%
wtipg)! 3.8 ihas e ([ﬁs&cm pH Q@%l 36mPSIRI,0, A0 9.6 HFofS0aCKH S Ine

el is poured |ntothe appar atus and the conbs

resufjing raiytuze 5 dggassed @%Pmmwés R (Fuiyisiadded, and thowmikterg is

iRk ! 6
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the e if igerdinlal rspnumkléto aadl eppayatysasing o cc swingpe 1-Bygdnol (1 mi)
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for lshopz él‘hwlaswf ofiNitane] is res@ived Oy Sashingyivithl deRjushpiiorsd polring the
staclané kél%ee\ﬁgiow of 20 :
[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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m and pH 6.8, 100 ng of bronophenol blue, 1.0 m of
nmer capt oet hanol, and 4 ml of glycerol) to give a
final concentration of 1X and are |layered into the

' he gel. Mol ecular weight (MN nma
?ﬁ%ﬁﬁdgﬁ%an be included in the gel (10 ul £&m°°4/006897
markers to 0.150 ml of 1X sanple buffer). The sanples

prepéired by @igeste® it 90 e GeTEMBD (25:5G¢ A0 &Y 186 Btk Q{nd the
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for W2 4117 hdiSht 1mdaﬁmﬁo0matmiﬁ/te taﬂamﬁ_UTZ anti bodies in
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hour. The nenbranes are then washed tines

anﬁf? 3|)B’§¢e Frgieins inihe gels aredmasiemed e nitecelinepe anembrng foyhree
houPd 4t YegRddk (DAL @ﬁrm%%g% 26 POPAR N SUaiB &ﬁbranes are either

(1 nmmuno "pure goat an |-ra I gG conj ugate
plagsdrbotiegn e filigrarapaseiand stased ateoqw tenpermhire posed mmﬂmfaeie in the

Weét%nﬁﬁot%ﬂﬁ L TBST/m I k). This incubation is carried
gmterrperature for 40 mnutes with gentle

[Oléiﬂakl NgnSp?ﬁtlﬁc pmmbbladueg sites on theenitrovatitlost erhbranes afedilocked by

B L T LR T e —

to pBbs.0; toén 0.5046 Tvodeh 20 i‘a’c‘eldd@i) fcﬁ'dl hoti ana fleker3it oonntempéretire.
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anubaheﬁhtﬂm dehﬂecbdlﬁmmks lQOﬁTO orx-:mp uf TB8T/5% Iﬁil]@QﬁdjadﬂEd tihe

. rane for onds mis devel o
sl g et B paied OB e iz i Guupratuto 51
houpehk ﬁtidi’fﬂﬁane§ are\H2n20HMdd0BHRATVBCTB YBEH G40iB6e8Eeh tila o remove
_ IeveI G_gléjﬁ?roteininthe sanple is normalized to
un B‘l’ﬂqw tunor and conpared to a reference

(0150 u esécan&aey ﬁiﬂﬂoﬂﬁ@s MAsie purk fgsattaﬁﬁ@abbits%@ dSfERkddibe to

treat ment an anti-neoplastic_ agen rrsing a

pergyidpse)aee qﬁglp@fcythe pijeasgipjoseomembrane (1:50,000 in TBS'rIT‘Pnulk) This

incubation is carried out at room temperature for 40 minutes with gentle shaking. The

membranes are then washed 4 times for 5 minutes 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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| mmunohi st ochem cal Assays for GLUT2 Protein Level in
Pancreatic Cancer [0151] In the illustrative nethod
descri bed bel ow, the foll ow ng buffers and sol utions

e | oyed: Phosphate Buffered Saline (PB
ﬁ@zz"?f%’gl,)‘ﬁi) 9 MM KH2 P04, 72 mM NaCl, 1.6 mM L&gT’US&ll?W““”
7.4, PBS/Triton X 100: PBS with Triton X 100 at a

Thi 1O EHIIUMY @itein ia sanpmt woriphlied ko unki pot wekhtQunddand
citrjc acjd and_ 82 dlumC|trate [ 0152]

* coiied BATF B foResTuIS PN HBoT ke FRpIe e tratinent wit

an B@EHEdp ﬁ@ﬁh(f,@nt@éﬁﬁsﬂhzﬁ g & gllbb@oidty.Cr on sections are cut

and nbunted onto sil ane-coated slides. The slides are

allowed to dry overnight. Slides are heated at 65
degrees C for 45 mnutes to 1 hour, and then
deparaffinized and rehyE¥AMBEEZn xy|l ene three tines
for 5 mnutes each 100%ethano| t wo tlrres for 3

m nut es each Endogenous perOX| dases are bI ocked by
[015hk ubdn iha dilstratitesndtioddbsadbedbeloet thafutib whgdhuffergland fo ka6 are

bt BRRPR BN ¥l P RRop Oty M bOL 2B

Na{:mmimnf ngI'Y & eBsnem% Xi180: rlESf\ﬁMﬂ'!:‘ﬂtoﬂy{ ﬂmﬁit aﬁzsoo dilution;

Ira u er. t €. gl ass ch .t he

an B EREEE 18 oD S roemn A PR O TN Giiloe | or

[0152] M PhbceSHLO Badabrgﬂsuetdaﬁ@leé arclBbidited S Q3L B}EHp 1@!1 dee-
t hen anot her m nutes at 50% power. Slides are

migefegons gre %@iﬁ el atqsians- Bfr‘atf‘é‘ﬁbﬁ??x?”fﬁthérews ellowed to dry

ovehiani! §1§de§‘ﬂ:@ 1R4t8d S ¥ e fleRS@ thrigB ﬁﬁﬁés-rtﬁ'ltlﬁﬁr %ad ﬂnglgdép‘ﬁﬁfﬁmzed
tines for two mnutes each. Primar ant 1 body i

andyglpulated inpgylene uecdnesders minuies ceh, {QS)% eth@wl grrq graes for 3
mn{uqals eﬂ&ﬁ Ghnd 9598 EiRandt B0 a:!neﬁﬂ mﬁﬁﬁﬂmﬁleh gﬁ% P&%ﬁ@ases are

our at 37C 1 n
bloekeé biyarsibating\sbidesiind S mf of m@thmmﬂmrdﬁ 213 omhydmgen PBSxEYFor 20

nnn-{ﬁést Qﬁgg(ar% Qigls] %g;?{ %ﬁyf:\l‘ ﬂ{o%%%&?%qﬁﬁéé r%vlo %?gXteé &ach.

applied to't tes a
IOlb'SHrrp eAntiganectrisyal igmriameedinsiddig |Gltra%\BBuﬂ@athf thetgln?.s ey [i 6540
avi di.n hen '

41..Stre lied 0 _.m nut at
iR skl s Rod Sl D Rl e el g en s
mingites oh Iie% powes aod then BRfhd Forfinnteos SK%]ﬁlﬁ)ver @mﬂaqmgﬂﬁp téoled to

t.ablet 3,3, d .d
roo PRy e rar P PEAL Sy PG PITREH HoP Y ton X100 o
timépy/fdr n@anmprs eachdMimarg IﬂlLU’.ﬂI'ﬁa.nﬁbd;diﬂﬁ adilc@ ai the iprbeThtd dilution to

cacy ide tiEn s IR oPrRGLR o dpboted o o e,

hmﬁmwmham@aldeﬁ are GakshedSwhiGrRE ﬁ?vad) Pridu@ds chcHWIlMPRS 5%
washed in running water until clear. The cytoplasm

T“tP%% -1 ietngated serondaty setbpriiss gopliedde B Flidefopay @@%ﬁ@hroom
temgerat%% 8hddd ard WA in(HHY 8% T8iRSY-100.he slides are then

under a gentle stream of running water and

Wliﬂlf f e$léemqvm%§ 73 applistiRb3 MinKkes et ropyrtemperataredn d Jumidity
chalfnﬁérl md@ére ﬁleﬁ\ﬁﬁ&d'lﬁP%S‘ 39 Tigho&L R0: C ?nog% A 968825 mi

dr at ed i ncubating I n 95% et

PB& |1Het9blﬁ 3 megn@ep@d@atﬂ&ﬂlmmoeﬁh r6B) mwpudnmas of B8%
hydﬁ)g&ppé}bﬂﬁe),eﬁﬁlqhe ﬁfags Ard h&ﬂﬁat&“o? fo frﬁrm‘?e% at room temperature in a

houmidity 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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for 10-15 di ps each; coverslips are applied with

Pernount for visualization with a light mcroscope.

The slides can be photographed with Kodak Ectochrone
filmand the Ievel of staining d ne

m@%&gl I mmunohi st ochem cal Assay of G_wllg%n%%ﬁ"%%sw

Thi s exanpl e descri bes an anti body- based,

clea:ewna Dizstveieidhol ﬁﬂ&laél&iﬁg eIhetshaéh&@@ﬂlEﬁﬁvaﬁéﬁ ﬁﬁ(dek' 8 géﬂﬂlle
n determ ning the |evel of protelnlna

uno
Strea L RS water pog fifferapdigied §’p Pwewglaa’raéeru %roh%e@aldwllowed by
a wabH Birkding WREC ThONid0¥ ark WER Wl aRRIIbyUREDSifgH 95X thanol two

procedures in the course of treatnent of cancer

ﬁmﬁ%fﬂif 8riP ¢lips caghe éIOQ% sthgnal Huntimesnion 18 dipstermdy; and xydane three times

o30S BRI T SR AP

miqyeschis. S ides eandiegphotiographed vhthdéalek Fotvohropatpest d 00 Gl and the
1GLES lLes,and to ensure that the sanple

levglh&%ﬁu n?dtumr cells, a portion of the tissue specinen

is placed in a vvell-rmrked container on dry ice and

transported to the |aboratory. [0157] Speci nens are

i mredi ately inmrersed i nﬁ%@rﬁgﬂgal in solution and
processed according to the standard nethod as

par af fi n- enbedd ' E&%%haﬁigﬁgfialggéif%t three seri al
sections, each are out from
e L A

tranGMetst @asay_mﬁﬂ at datdredning o idvelrtgaﬁéJT IQAQ:temTih e tlﬁmrdpm:wna

| h
101587, O Pkl Sptint o DR B0 o2 SR bt Bk B e Toutine
-procegimes inathe course ofeatfent dlicascet patiesisf Bﬁmédlﬂira]lljrlﬂrb@msole&ﬁil the
m nut es . eac

. 100%.et hanol ti for d 959%
tissi A Aerep e el ket it i 52 BAnpds fhe petnology
dephaide@ oAt paolopixh e RE A 16 abkhaitask ﬂ&‘rhdld’g‘fddpﬁiataﬁﬁnshzcg) and to

sl i deélgl n O 3% hydr ogen . peroxi de i n nethanol for
sangyple qerdaigs ojer fells o RGriien itk fissuesmegsn pplaceding

welﬂ%rk&l'lgoﬂﬁgﬂer oh&ryivk B{ﬂgr &teﬂ% #ShaboRidry. 4) two tines
for tvvo m nutes each 0159] Ant enrerle\_/al IS

013  oPReEtEneny 25ieRsdia Wﬁﬁf@ & iQ?/g@rmahn@olwwﬂ prpeessed

acodin 85 the sRihPd Prehb@ Es f»d}ﬁﬁﬁ-eﬁl‘ﬁ&lkﬁﬁ h@gue B1dTk) Wk Gst ikl & §1

are subsequently cooled to (22C) for p;c)lr oxi mat e

Sectwssr??ﬁmfefguraw@maﬁ@cm axe| GHE,@QID ithe mapdin-gmbe n@ﬁxefdmssue
o 065yl 2, 0008 081 B Yt
Burlingams| ¢4b sThersbidesare alinycbd 204lnyovamighy beforesisyume heated %6 56 "C for

30 ﬁ%&é Lo %&é&%ﬁnﬁé& gﬁd r?@\lﬂed 1{11%?6 % thrée o?_]/f%li 5 minutes

ant 1 -human m con erna
eacH, 480% ethema ¢wb imes AP nnsutasje:hehi, aatl 93%3Mmali ttvutmn fidr owo

mimgtg%%cﬁ.l ide (diluted in 0.1 % BSA in PBS, 200 ul on

<

[0158]  Endogenous peroxidases are blocked by incubating slides in 0.3% hydrogen
peroxide in methanol for 20 minutes, Slides are rinsed with PBS (5 mM Nap PO;, 0.9 mM
KH; POy, 72 mM NaCl, 1.6 mM KCI, pH 7.4) two times for two minutes each.

[0159]  Antigen retrieval is performed by microwaving the slides in 10 miM 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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slide) and incubated for two hours at RT in a humdity
chanber. The anti-GLUT1 anti body is an
affinity-purified rabbit polyclonal antibody generated

i 15-am no acid synthetic peptide
@%?P@é’%)ggldi ng to the exofacial |oop of the h%c%nnszommoasw

GLUT-1 sequence. [0161] For negative controls,
blaek momweeiﬁc?kﬁaﬁ B&dﬁg,etha k%@s m@ﬂmfege% ﬁf/.,lcﬂasalhgagohmf‘m 1%1 1%
ortiaons of ,the ected organ or healthy organs o
B%%?%Wﬁ?ﬂﬁ addi tion, negative controls can
[0160F | UdpinfAdofil G at GINOEL ankiBSdyRChBRcYn BRLLBRRYI, Inc., Temecula,
substitution of anti-glucose transporter anti bod

b
CAYdradditie 00 4Blotion to e B (il ym O AHBA i FFH GO on cach
stid¥) bitPinYulAfth 'f&g@&b ‘ﬁiur@ LERT APSRRERY (‘!ﬂa}r#ﬂ:elt. If'lﬁﬁ LA-88trT1 ia%tibody

. antigen peptide. positive contTtol for the assay
1s ap AN YRyrSed mbbib golyelanal etihpdy eerleated dgsivstos! Saamino acid synthetic

t ' j ti .
et AR b M BBl oF fhthe biln S iR SREE | NS
[0161] de $Formeagativesionigols, wontimedisfuss ate\atso isvlated foen dextthy pbrtibns of

P [ - | abel | " .

the B e BB REE R bF BR S P ebin iR ption, nrerssapipol oon
inchhelt eteini ('jrtgh;a’ttpﬁi ﬁriapﬁm&@'tahﬁlﬂﬂy, sulB@;tgﬁtidfmdf %Mﬁ&tm@b%ﬂ
_antibody is applie slide.f.or m nut es
ant iy B el R Rl Bitels U ity gy R o pre-
absafbpll it tetire3QmiipdnpebBde. &tdpoﬁﬁivé BoritroD ot dedhy 6 MIRIAE observed

i ) T e e i SOl © ™

[016ZY r alAyief BEdYafbn @Rk pRRy afikbdy Ve SRR freQfasBedi%b times for two
.hydrogen peroxide) 1s added, and the slides are
1y B%tw FR%- A erandart pegaidpsc-Rbeliad steptavifigrtigtin defestiesemethod

can[tf bGeH to BBRcihd HGSard bRidodF Biblif 3R é.e@orfélgﬁ?agti?ﬁy i% %p:f)ﬁ d to the
.mnutes, counterstained in GIl"s Hemat'oxylin ?[
slidgifer A0aninyiasat Rl Ftidesiare Weashed inPBia Steptaridinlis Gbwanpliedfoe 30
) . A 0 : 5 o
mi RS iyl 5o U s RSO SBAOL 675
PBS;tl/4tabletd,3' diaminobegzidiae tatrabyrdoadidride (RAB) andstioi dnopkasf 0.8%

LA WAL r S ol | b L .y
iy Bl hadel ol e TS e P iy HERP iy
chaphenubat i ng i n 95% et hanol two tinmes for 8-10 dips

ch; 100% et hanol. t i far 8-10 dips, each;,.and,,
1018417 T OB indelfn By Rle Pt SRBig i Bl
Herpatexydip b ladimie, imdRemshelintrudoitig witstialtil Ziadr O oyitdplasa is cleared
el } m,Cro e. JTh lides c be ot pgraphed w th
with O3 o SR Gfhce % o oo afe R Wby der s BB st o
nmuagivagtatitdiffatitistedas t Yo miBodd whisEfop 1 0 jRbAdsOR1I0We Y} 4 ash in
with menbrane staining and intensity of staining is

mfl“%%‘@'ﬁﬂ’éd. The proportional area occupied by .
[0164)MUNDHeRHEds @ dehRiiRicd by ifcuBatBR if 05% hahSIdwb Yinlds FR8-1® dips

conmpyt er - assi st ed i mage anal ysi s system KS- 300 (Zeiss)
eacf&dﬁﬁé@#@aolﬂwo 585 Bnf b“s%‘%@n@ eylongtheep times fox 135 dipsigach;
covés%#)ﬁrség%gﬁéd Wit PQRRIEY Br Vlélﬁhygﬁogl%iﬂll QOfht Rdcroscope, The sliéies can

4/.006897 Staining results are scored from

be phgtographed srith Ireflak Sietaskropersperdi 100 flind positive rate of

10163} &1 DA Bdni-quantitative estimate of the proportion of cells with membrane staining
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
ti ssue specinmen and reagents, this assay nethod wil |l

' tration of optinmal paranmeters. Par S
ggﬁﬁggﬁrﬁglude but are not limted to, adﬁggﬁkﬁ&%@&%QT
ti ssue sections on slides, dilution of primry

Staiihg fealis ard debRd oth 0 RIREGRERE 6 16 mtér@ﬁjdhmlidaiﬁvwa‘tébf staining,

rimary anti bo and tr nge 0 hes after
Expran : %f%ﬂ‘m:&“i g‘yﬂhﬁ@eﬁ? A valigs “ﬁo‘dfﬁ’f FFAVPLE 4 Assay
{OIEES] G lﬂé%eﬂﬁl‘é%n'—t&é/ﬁuu{e%ﬁﬁm Itk eR HAN R Sorfl BG4 és?a%rsméihod will

gl ucose transporter assay useful in defernining

reqlis & frtiogyot epiipye) PARRRUAISFS, arameteet to sfimstiingude, p@fe@}ot hmited to,
adids R e SRESLATR I Mies! ARkiBL SbriNary MBLES 'nnre%aa ?énﬁL}i%Ehuﬁé of

tumor biopsy using routine procedures 1'n th
incgbation avithypaimaromtibedy; end gangeeeit of. washnmaman@rbytmmm the primary
'amhﬁ gatron the tissue specinens are placed in a
early marked container and transported to the

pat hol ogy departnent. Aftgurpeihol ogi cal eval uation
to assess tunor pathol ogical characteristics and to

ensure that the sagph@ £qniyes BRNAIRlCell's, a portion
of the tissue specimen I's placed rna well-marked

[0163ht ailhisexamile desarbes@ralucgseienosneeier asbariseldl ip dsterminng the level

of GEETS LeP ci nens are honogenized in 4 M
© guani di ne Lhrocya t%ﬁﬁpoly(A) RNAs are isol ated

[0188} ng Tishee spyrimbescads ispiRiA bp swikaloeser it cittmdribjormy using routine
ct
o Oy SRt PRI Bl S o,
tissge pmcmeadarbyladmatawﬂearlg ngeied ebgiheraph cemespbgedin tﬁé)f)athology
'depa@% g%?relaﬁlgg)ggﬁ evahvﬁ%%'t%) L Oﬁ,gﬁlgdeghg&tci%g& gﬂ%: e%lsﬁ/c% %nd to
' ensm‘mh?i :ﬂ&lmﬁbh[cmma hBlcl;ﬂcdiBha p&ﬁ(fﬂﬁh%@spe%eﬁ&éﬂhcebm a
ary .acti C i's
We](ri gglﬂi?g@? &gﬁ%%pgé ‘%ﬂotﬂﬁr}f’ éat?ﬁyé’ﬁdlw ¥Ffagnent of DNA
_ [01 ﬁﬂ]l y NEIsaRe sﬂecﬁhit!ﬂs hR-ho RISk ERzER by M adiafethiogynkts! Bawge
The nyl on qgranes are . hybridized at_ 42C

TR Ee B ARE T DU et iR O eh Biote ccording to

theb:&h@lﬁélﬁ&f’h%%omﬁ@h&hnﬁhé o, CA). [0172] The menbrane is
subsequent|ly washed two tines at 55C with 0.12 M Nad

[018010 1 2 g SdPel AR A et seppratoiiaaingre eel iglopirepheregisioa d %
agafdR6 gammqngmrfmnmeh &ra ahe PRBHBNRNABE SlRbAb R0 ﬁﬁHﬁl'

Photo Film perimen are done in duplicate and

me%b@r%@yqurm*eén@rséa@ﬁ@ma@@é?erotedﬂBm waienEargny) by
caplG) 452004/ 006897

[0171]  The GLUTE cDNA is radioactively labeled with the Klenow fragment of DNA

. polymerase I and [x-**P1dCTP 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 NaCl,
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 duphcate and average

<.

values are calculated.
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EXAMPLE 5 hnmunohi st ochem cal Assays for G.UT12
Protein Levels [0173] This exanple describes an
anti body-based, inummohi stochemi cal gl ucose

er assay useful in determning the |evel of
%%@gﬂ%lotel nin a tunor specinmen. 10174] 'F&%VO"‘”O%S”
ti ssue sanpl es are obtained and processed as descri bed

in Exanple 2 prior to tawalPERsOf antibody binding.
Slides are then incubated overnight at 4Cin a 1:150

or 1. 300 nehubiéHi@bchenidal Ag%svfof @E@'@@ PRfih T 12
anti body diTuted 1n 5% on —each slide)

e o O :
S s P 5B SRR g
trappnoday @ssapuetul én ﬁt‘ttmmlagrﬂn devabofBLIBT L 2rotein iG UG specimen.

06090135 Ry D LBy e i

to tRbistep of antibddydacting) Alidedvet dlon iR 8Rtdd/SSeigtd 8 4°CliA BASIEO or

13 iigh Ry T Mo BRIt aRRennd e s RBSBES A0 on
eachelide} n{n N\AInhhltjﬁclﬁtHbEiy Tae %gﬁ pblﬂ?gl;&g bnn—tamtmg gl;’?!fﬁ;@ﬂﬁi@é was
raisgﬁ ?dpfb? e %‘E‘H‘% e arion 3%&@% gery 5@3 292,

“Idekﬁiﬁemontdfe npvdl gmwseaﬁhsﬂ@ﬁewﬂ{e%r&&mmqu” ABL IPIBEYL
odyé %olledtothe slide for 30 mnutes at

En ”@1446"’6 Nedtelin PBS. Streptavidin is then
[om;pl | Aed xﬁéubg@oﬂﬁvﬁ&lbl%ﬁa@tanu}%ﬁy' tﬁe éhd%!;‘ Bl G dsedCdia® %’Tgveen—

and slides are then rinsed in S. Chronbgen i s

20 inPBS qpd epayubzitﬁdtf%&‘@ﬁhlsotglmﬁwn%wla bntIg@(Dako

Cop A1 OB LTkl Sl gl

be ygedto detegtihe pamagrantibody Bistinwatad sqmdany antibdyisdibplied to the slide
for ?@ﬁﬁ%ﬁ?ﬁ{/ s at ﬂ@ lglﬁes ﬂa%vzﬁlllédqﬁ E{BQ r ﬁregﬂ.@{b.ugs rt’]i?q%dapbﬂedckg%mutes at

e m nutes, counterstaine
RT jHerburoidigy ¢hauiber, agd stidesitre theamhsetcis BBS. Chrommigm isgddwt(2.6 ml

e ol 2500, AU RIS M Sy 5

twoalrgmsof Dé%sﬁyds:@em péroxﬂem mditje Wadee tredunaibatied forr @ miaesed RT in a
i.n. | % a nia water for 10 seconds, followed by a wash
hun‘l"ﬁﬂy%aﬁlw?}th)g water. [0177] The slides are dehydrated by
[0176) c ubHid dides afe S5H/aiatad @n MITIOMT ﬁvmﬁmie@r co&nﬁh&taimqa:h Gill's
times for 8-1 each and

O % et hano]
HerXn Kl by Hevashio oy oie veat ron Tt SAdhlssRLS cleared
witle0.25% peil |a&dh¢M(ﬂabeeF@§smuﬁtsh&a@ rmevthmbshé@hﬁdw a\britle s&eam of

i ht mcr The slides can _be photographed with
&éf%qrg\i egryé &Y% FHBene Vater 1’[00 19 g]cop@s followed by a Wash in

nmﬁﬁ:gwataluantltatlve estimate of the proportion of cells
menbr ane st ai ni ng) and |ntenS|t¥ of staining is
¥

[01?7écor'ﬁ§&hdeﬁﬁée Pshiyeraied Ry finsmbating da 85% gthanel; tip wgpes fa 8-10 dips
eacl} 366 <Mand1 P ﬁmegifo%%tfohﬁps éﬂ¥h %9&1 Qlye Htec el R 10-15 dips each;

pr oport i onal area occu y nor eacti ve pr ot ei
coverglips|gee apphigdowitiaPemopyt gsmglh@at@o wplradighbmsdrescert. Thagides can

be pROBlASted vkt GiBk KRroa8nle4piaaho GANect ed to a

[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

cording to the intensity and positive rate
g‘tpoa%%ﬂ%é‘.%l EXAMPLE6 FDG PET Scan [0179] Posu#‘%é'ﬁsm'“’“”“”"
em ssion tonography (PET) with 18-F-fl uor odeoxygl ucose

BX6(0Xacr@téhe (O u%nd XY F@%j(m% VoBEAdSIcaBbra, Staining results are
Ant i - cancer (2003) 23(4) 63-72 to determ ne the
scpigg domd todh aﬁ%@@a tor thmsyrariy 3 pesitiveRteofifating: hor aci c
esophageal SCC. The study is perfornmed on patients
who underwent pre-operative FDG PET i nagi ng. FDG PET
studies are perforned u(,gx{gm T 2400 W PET scanner
(Schi mazu Corporation, Kyoto, Japan) with a 59.5-cm
transaxial field of vielD&RERS@M-cm axial field of
vi ew, which produces 63 image planes, spaced 3.125 nm
[OEfSr t . Pokitan smissiah taunggraphy EL) WwihG SAETuddgegglacte (FDG) are

iR DR Ei MR o dp e R o0 BB Ly degrgive e

Ie\tﬁ ergludo@e Eanapoitin@atidies WidGhuptia %ﬁ)phﬁ)geﬁm NTke sh!&ytl@péifomled
r& square, includi r}?(ﬁt he .area of E’% est
°na3&’fl? ¥ ‘H@me?at PreQpepiYed UGrE EL dnpgias.t iAG

petBimed oL 8 BETA00 BAPESRaYer (SREREH CORRr{tRh! RYdt8 Qaﬁ%§%ﬁh a

be used, to assay for gl ucose transporter

59 o BB, Sel oS oH0-an axigl Teld ehvieny, CR¥RBoIes (dmage

. pldke R172:000 50}
P reé %cgc%?éd in dagg% eﬁ%?sﬂag%%%%i&n(@l%%@%%ﬁ%%&%méxg)rf\jeted

vispribtigeslear phesisitna senjnedtion with Glsor l\mlbdmuamf integs are used
|
o QMEERITPOPELLE LB 1R Pl B R phpbBlES "

m@éﬁwm@bat@tpmubaﬂsdnwemmq 1: 10 dil ut| on of nor nal
horse serumto m nimze background staining. This is
fol lowed by incubation for 1 hr at room tenperature
with the primary anti bodKAGRERI7con GLUT1 anti body).
The peroxi dase staining procedure utilizes ABC Elite

Kits (Vector Labor dumfiinehistoBhsidi¢ataassw, Calif.). The
I mmunost ai ni ng reactions are visualized using

[0130R N Mhe SiRiving Raybagdeasabiobhy &etitb@arinspoftfexpression.

g Sh(gCt |&1 gnd/& %st gg@lﬁn preparations are stajned with
PR PR P UmEE AR R depasyEnied @ xylge, and

reh@@@@tilﬂ@es@@aﬁlg@kademmqa%abﬂah@bp ﬁidé nBh SRR hse activity is

b1! 1811 The sections are reviewed by the thoI gﬁl st.

“f bgdrogsn peypaide dnnsthra] o i sevegl waslwé iy digtglled segter and

_ph&?hﬁ&bﬁfe?&mahﬁ’éi ARtsbdRhs %8 ivasited witﬂ‘i‘s 1416 |dﬁ£ﬁaﬁeof% horse
ositive cells (0% <10% 10-50% and >50

Ser?rﬁéo TORBHE| ﬁ%kg@mn@ Pfemrn@a’shls srfollgued)by mwéatpsmtfpre hr a@foom
temperature with the primary antibody (Chemicon GLUT1 antibody). The peroxidase

staining procedure utilizes 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 ceils (0%,

<10%, 10-50%, and >50%) and the intensity of the reaction (0-3). The pattern of
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49 WD 2004/081181 PCTI US2004/ 006897 i nmunost ai ni ng
(menbranous, cytoplasmc) is recorded separately. A
tunor is considered to over-express glucose

r if any neoplastic cells show cel
reac?c’lw]ttsF [0182] The quantitative neasure%%ﬂﬁgmp%a%g7

glycose transporter imrmunostaining will be performed

mnmnmgalmﬁgrmanﬁﬁmesj cylﬁpgamama lrecsr@d wéplathidrines ABA HB98ered to
wq e Anal S|sfé€% § e Prq%fcts
°"? ?‘EFW SFiSE i 2K BRI 1‘§/ celiyshow sk BgRbIPREFeRGiviY-a

[OMPdOVFhe lqam&w@&%isma&@m& o’a\teﬂin&iﬁuﬂdéﬁiaﬁngrwﬂl be
be use sitive contro h

ssye section w || 0
pesSprhei using T EdGd VAR by &&AMB%&OOO Cell rnage Analysis
Sy&t&8 (PRe %dﬁﬁ@ﬂltérﬁe[t@hﬁvﬁlet gﬁﬁ{gf\l}goﬂy ﬁ:lfé & wiiea Wmdows based

negative control threshol raglng e resul
soffw@en A elrpogisigingng, m@MM@ﬂshmﬂl\hedehﬁ mtfsle The primary
G ucose
R0 SR0H! 85a8533 ' DDA AL A TR T

Transp I'S eXanpl e

cordeol thyesheldrysraging thecemilis fromtepfielfer assay useful in
determining the | evel and activity of cytochal asin
- 13-sensitive glucose transporters in a tunor
speci men. [0184] Ti ssue specinmens are isol ated by
surgi cal resection or t&ﬁgﬂﬂBLﬂﬁsy according to
routlne orocedures |n the course of treatnent of

tissue spec{nens are pl - cléarfy narked
cont ai ner and transportggﬁg%bg%% pat hol ogy

[0183par This sxamphé d&scril;mtah e¢ﬁy@tb/¢>a$ed@hmbaeatanmrmanam@&assﬁﬂ in
ensur.e

detér &@E&Qf A4 'a&i%a%r ?%#%c‘::ﬁa? nﬁi—sengmﬁgg c%sR trg?s_ppﬁ%rs m g %umor

nple contain
&mmnsaue specinen is placed in a well-marked contai ner
on ice.

d transported to t 185] A .
1B TR S T el By i atpethprt iy Teohsd ionding o
routind procddues mmmlo@ ReftnentfQaltel Pitieks. Rurd@iately upon isolation,

: ol | agenase, 4@bhyaluro i dase, and i ncubated for
the 55 SRERSRES iy Pl Pk AR R drappEed fofhpphology

. depafiderp; ameﬂpaﬂﬁb!(%ﬁ:al éﬁﬁﬁhbﬁ'fo@d&@s &m%?pﬂﬁélgﬁcaﬁ efh&eristics and to
After centrlf t|on ceIIs are resuspended in

ensrg i e sERplE ERnE fittlsEmion of dke Haghe smecimen s piged in a
wellfabsked céhtdhér %&3{3&1& ﬂﬁﬁe%rz& dGcd ncubated in this

medi um for 30 m nu The upt ake assay is then
- [01§5dy £ of Erepricall gspenon; lﬁehtya@cl Israddinereaynassiie afindlwgn@ngation of

O GABIES 8 et s o s
°C. &edlla ﬁ)@éwasl]mdd@'g@ times ggrgisomd prspd gu‘eeliﬁlfnefsdhronghn P3-gauge needle.

) ;
AR MBS 3RSy ARG 19 R
NaCByS r@@ﬂdﬂﬁh 1.8 gyt Caitlo, fombicd o) mwnmbmd in thie hetdRBSor Ihaynutes

at RQ‘r q‘g& gﬁgﬁgj %%?%u gergor{gﬁd w0 5 fc’annl':{InIbe{mn( lgfer con-lt-a.l Hg thimol

-deoxyglucose and 6 uL of 2-[1,2- H]deoxy-D—glucose (25-50 Ci/mmol; NEN Life Science
Products, Boston, MA) at RT for 1 min. Glucose uptake is stopped by washing the cells with
10 mL of ice-cold PBS.

[0186]  Thecells 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,
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i ncorporated radioactivity is assayed by liquid
WO

scintillation counting. 50 -------------
2004/ 081181 PCTI US2004/ 006897 [0187] Experinments are

' pllcate and average val ues are ca
g@ﬁg%%§§ ucose uptake is cal culated after sgg#ﬁ%§@%3ﬁ97
of nonspecific uptake in parallel sanples incubated

[0d87]t h eE;fp’eﬁﬁﬁﬁt@ are@lbnelﬁ diplidate B bOGHRIvaRieaB caldulRRl &Nt
i nhi_bitor tra sporters Resul ts_ are

T A S EE R L R R R p—
inSebARY @Sthe pRdE8E of W pﬂiﬁgﬁigtdéﬁ &%‘Bre%o‘iant Hhfsifo 6P }%lucos?]

tissues_are al so isolated from healthy organs

ransprstepaR et 2te permgbieeddapsellgwaiber determind hparadiahsaprples.
[08881C O%rtnééaﬁ%@&fnﬁmﬁb&% t@ Lﬁ_ti!sﬁég ab eﬁs%ti?caate(!f RO el y organs of

express high levels uman nmuscu
theprancrngtienti A ensional positive eontreltban @wucmle ItrsnSpDEt mb#eemiewdﬂx tissues

VP
lmé%% %@% gsfriél %Eaéﬁé‘_g{@rdc 0% e@“ﬁ”% por ué?r aRg £ Hsgogs. of gdtured
CORoells h@ﬁsf@tddﬁﬁﬂl fu018@th GhUT4 eRNAp| e descri bes an

anti body- based, flow cytonetry-based gl ucose
transporter assay useful in determning the level of

GLUT3 proteln in a tunorEXARLEEN. [ 0190] Tissue
oletG?d by surl fal rese ti on or turmr

[0E39%Ci rmmﬁexaihpleﬂbﬁﬁﬁéis mmnﬂbdﬂy&;aéddyﬂmﬁaﬂmma@a RRoRNd
traﬁﬁportedjhto t he pat hol og artnment. After
a5t ostiuldy detempings thedon U?%mie%@t%megﬁp@amen

[omopr actignhé @Jebx%nﬁﬁ'g 1sbﬁte§ﬂ§%ﬁ1%1&ﬁ%§ecﬁ&?oﬁﬁaﬁ§9% Bof9P iftinBiately

tupor .cel ls, portion of "the tissue specinmen I's
upoy isplation, F%leélsva@ [SPRCHRTIR &t Riasat i adearlymatksd qopleingnend transported

to the PREPBEY &P alt@edth %ﬂe@ﬁ%ﬂ{cﬁ& FeaY evatdatl Dbl asé@?ﬁ]hﬂi? Panéb§ical

di spersed into singl suspensi on usin
Ch%%#w&@@ﬁwéél§w§@§m¥§wSwmpb@bmm@$EMKenﬂhpwpmﬁameﬁm@nmue

spégﬁﬁéﬁqg glaa_e'aq% ﬁsJeil Stk c\’ﬁ%ﬂx@ld@ (%f?ﬂ% ah@ g%gﬁedc t8 thie laboratory.

hosph fere sal 1 ne
[Olé’ébll n@n@@nmmrfadlsmd ot SIﬁgiﬂ—cabswsmmd ssiag colbgenase-digestion

| l.s are f
Flc%nﬁ %Ebtﬁ[e i ﬂ;ﬁ; g;ﬁg ]pelf' g \g%s%w%gnfelnl)ﬁ%iulbecco 8 ghosphate-
- buffiiredshiog @’HSL‘u tp‘HaV éﬁb;ssﬁmma@aﬁsa)sm leg‘ for BQlsdconda Ht o,
i.n PBS
R L LN L N W R R
phdsplate-tnffered saluml(e?gﬁy:bll[flfawcftugﬂ 1.2 UEEey&Ire ﬁasﬁem_ﬁlréemnia‘s in PBS
r oxi | S per t ri mar

e Rl e T P 3 BB e S ke fidealy 1.5 ml
mldrdsnéntrlﬁil%ﬂﬁﬁbl bt denﬁﬁb ofl aﬁp@ﬂﬂﬁﬁ%lﬁl(ﬁ ge:e fe@ tdbel i on bt o each

nd i ncybate rni ght at ter incubation
P h B e Gy T ehebRds s eraieer IRt e e Tapeculs,
CA} ﬁmﬁﬂebdfdﬁ U0 iafitic to 2B t%b&mﬁ WeuBHePSeigS at 40, 2BRr inki6ation

ellets are resuspended in
wxﬂppmg.rg Srdhiy thicqlls B washerbiaicedin centrifitption 410D x @HpeHiseconds
in PBE, e 'c&ll félleﬁi'}ije ﬂeﬂi&ﬂ&ﬁ&@ﬂl ﬁ Bﬁyc%e&&'fﬁmﬁeleﬁ%ow diB-rabbit IpG

occasi gnal shaki ng After
(Fisher Scientific) and mcubated for 1 hour at 4°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
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washes by centrifugation at 500 x g for 30 seconds in
PBS, the cells are resuspended in 500 Al of PBS.
[0193] I gG binding is determ ned by flow cytonmetry

on a FACScan (Becton Dickinson) f
cyt gﬁé}?ﬁ?l Cel|l popul ations are gated to exc 4%82%04%6897
cells. Depending on 51 WO 2004/081181

theROTHcEIGDOW d%@ﬁ&Qﬂandﬂ&%eﬁﬁugﬂassla iekifod Wil SREG bﬁﬁ-ﬁh@rm‘fo ptimal
eagen thi s, assa met.no, W titration o
ﬁ% &’af amstersfhatanay beztied eladath ?ﬁﬁtﬁlwgpﬁ@avan%@m the time
and l&ﬁipbkﬁﬁlrd d¥endhibhittinlvah Rmdy b0y, ahd shRbhcy bPGashbd Bher

erature of _incubation vvlth primary anti bod

mc&\r’]f’&mgw ARFa ey putihadh e Eheagroportion; of calistaining malwetfn%each
speRinhdiBE Uet&iﬁﬂé&%ﬁd maSF BE cHE R Pk oy e%%h{na §|§1€Fe§” &

gosulve or each " specl rren I's determ ne
empesipanteilic fpwicyiomshy rasultsc emstdisplayeribaswied sumbery varstaunng mtensﬁy
Rl S AYed
(o G B emgchrs) it B! BF Wby Rl R B
Sufmynwalnsfpmrters) and the distribution for the sanple
conpared to those of a survey population. [01941
Al t hough the present invention has been described in
detail with reference to sgpecific enbodiments, those
of skill in the art will recogni ze that nodifications
[ enents are wt scope and spirit of
18 | wFEo i Prenayenion D ot dorcr o dp ARt TR Foterence to

spetifit bﬁilﬂbd]ﬁiblhts AL bE AL BNhe ADIIPRESMZedRA Hﬂiﬁﬁk&mns and
atent s, publ i.shed patent appl.ications,

- TmREoRsTsNts arsapthin the Seopsgpd Frikk afdkedpvantion ds ﬁ@lf@’ﬂrﬂﬂéhféﬂmms which
follbWC Mlﬁﬂbﬁéaﬁgﬂﬁlﬁ%ht@n%cﬁrﬁéﬁ hehts %bhghe& ﬁ&t@lg apH&ditions, and

publication or document was specificall
unppblihed prient ppplicaéinekaited hersinisee npriperpisd heein bytrefersinne #pyif each

such ﬁﬁlﬁfc@ﬁlﬁﬁn‘ dbtuinftint @5 %Ecaﬁ%’ aﬁ@iﬂdﬂ@chaﬂg ﬂ'xdpc%{ea% ?e mcorporated

docunents is not Int
hergybyirefoenere Ritation gfenblications apd pyent dpcumamtms dutestended as an
Qnt.ent [ _dat.e
oA e s o B R Bhne b o UG GRE Bl o Blgission
as tpthewantend§ or detd efitikesades The ptvaMnaaﬁngnambbm desdribeé bpﬁvay of

. SKi t he .i i on
it deboriplond 08 Alhglt, ool F SAHH B ot 0 acrpBnite 5T B can
be p&@ﬂe@hm Ryadesg of emlbdcﬁlnemmd&mmﬂ fB&g&Pg d;sfcﬁ?hclﬁlruhﬁ @$&fples are

atjon .of the follow ng
for Smdoby AR o0 Rty Se LR iR b 1 or
determ ni ng whet her a cancer is susceptible to
treatment with an anti-neoplastic agent, conprising
the steps of. (a) nmeasuring the level of at |east one
gl ucose transporter in a sanple of said cancer, (b)
conparing the level with a predeternined val ue, and
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(c) determining that, if the neasured |evel is |arger
than the predeterm ned value, the cancer is
susceptible to treatment with the anti-neopl astic
agent. 2. The nethod of claim1l1l, 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
.‘tlwgr%ﬂal 11 ai m 3, wherein the :glucose anal og noiety
is a fructose moiety. 5. The nmethod of claiml,
wherein the glucose transporter is a Class | GUT..
1. 6. Anhmethed Fudletsimigling whathenh ansin ist svecaplibleds dreatment with an

7. The net hod of
anﬂt]lﬁf:%gﬁaggﬂ%t cgmﬁ“%g%@éf kose transporter is a dass
| I (af5iddsuring . thd ievelref Biokkasifongryluqese tatépogecingd Bample of said
wherein at |least two different glucose transporters
are mE¥¢Gred. 9. The method of claim8 wherein the
Soifl fe@s dalsMfe | east one
CI a(gbs ﬁarﬁ:%_rth@l?é%i Vglttheﬁ eastéfaﬂrlr% d assﬁfdl I GUT are
medsl rletamumg theaf themivgshred legtlds Hrger thendhepradatérarined

n The
valid {hﬁ cgl?c%P lsaﬁﬁéde tl@g?% ealrtrgerﬁk{ ﬁﬂhg %190 géo th nor ter is
GLUT2. 53 i i WD 2004/081181 PCT/U82004/006897 12. -
2.The Tied fetod bf clhimh ) wheralhethe hfiti nbeplastic agepiapingsist€a glicose
agent is glucofosfam de. 13. The nethod of claim 12,
moiety. wherein the gl ucose transporter i s Nat-dependent
gl ucose transporter. 14. The nethod of claim1,
wherein the anti-neoplastic agent is a glyco-S-
3. ni t riGeantthod of disim Thehereinttbd aufi-nedpastic hgenivdoarpeises 4 ghicose
ucose transporter is GUTI. 16. The nethod of claim
Ywherein the | evel of glucose transporter in the-
sanple i s nmeasured by an i munol ogi cal assay. | T The
met hod of claim1, wherein the |evel of glucose
4. ¢ r arfhsonetbed pfclaime3 subgseia the ghispsesmalag megiednis a fructose
anplification of an RNA or cDNA. 18. A nethod
according to claim1, wherein the cancer is selected
fromthe group consisting of |eukem a, breast cancer
skin cancer bone gancer rostate cancer, |i

5. candde method whazpil the gligese transportes is %platSﬁEGLUT

| arynx, gall bI adder pancreas, islet cells, rectum

analog m

moiety.

6. - Themethod of claim 1, wherein the glucose transporter is a Class T GLUT.
7. The method of claim 1, wherein the glucose transporter is a Class HI GLUT.

8. .  The method of any preceding 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
_-léast'One Class I GLUT, and at least one Class Il GLUT are measured.

- 10. - Themethod of claim 1, wherein the anti-neoplestic agent is sireptozotocin.

11.  Themethod of claim 10 wherein the glucose transporter is GLUT2.
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par at hyroi d, thyroid, adrenal, neural tissue, head and
neck, colon, stamach, bronchi, kidneys, basal cel

weRbd , squanous cell carcinoma of both ul ' ‘
an3'%§§Pﬁ|a metastatic skin carcinonggﬁi@#ggmmmw7

ry type,
sarcoma, Ewi ng's sarcoma, veticulumcell sarcoms,
nmyel oma, giant cell tunor, small-cell |ung tunor,

islet cellcarcinoma, primary brain tunor, acute and
chtbni cThymgthod pf cleina howheram the epti-neoplastivragent is glucofosfamide.
hairy-cell tunor, adenoma, hyperplasia, nmedullary
carci noma, pheochronocytonma, nucosal neuronns,
i ni®st i T metionof Liahe Uﬂ,%ehhﬂ@@h@&&%@w ReR}h+-dependent
nerve tunor, marfanoid habitus tunor, W t unor,
glucoge frenspeEer.ovar i an t unor, | ei onyomater tunor, cervica
dysplasia and in situ carcinom, neurobl astona,
retinobl astoma, soft tissue sarconm, nalignant
Ca¥ACi NOTIEE méBed 68¢laink i, whasin@hs antiMEsptastic pad e le co-S-
.. rhabdonyosarcoma, Kaposi's sarcomm, Osteogénic a g
nitrosofltek  sar conm, mal i gnant hypercal cem a, renal cell
tunor, polycythernmi a vera, adenocarci nons,
glioblastoma multiform, |eukem as, |ynphonas,
ndli gndike methathahddm BY) dviepdinl e dEli:éhse GaR§HoneMBGLETR.
19. The nmethod of claim 18, wherein the cancer is a
pancreati c cancer. 20. The nethod of claim 19, wherein
t ca j r (oG I ' 2%
| TRE poTRE o AR £ Stcketh Heer e e B0 I Berif B saraple
1s megsyredibly®d, impmmobegicabessag. a pancreatic cancer or islet
cell carcinoma, and t.he anti-neoplastic agent is
streptozotocin, glucofosfam de, or gl uSNAP conpound.
227, A T8E BRthddT ofidhel, WHeFM R 1608 wgﬁ&&m&g&t r in the sample
] regimen for a patient, said nmethod onprisin t%e
is meagyigd by gp anplificatiorsefianRNANE dDNA| of a gl ucose
transporter in a cancer sanple obtained froma
patient that has been di agnosed as havi ng cancer; (b)
ciBrpar AngethédhéctoadiBe! it c18R@a 8 UiBéteinths bffdet R)selbieh ﬁ%mh the group
e

o . predeterm ned value; and (c) determning that if t
' mmlsﬁ%ﬁﬁ@“h%@di’"@éﬁt cancer, Sjsin eaposrs bong epacer, brastateadagicer, liver cancer,

: ] t ' ' andj dat.e fo
tung ofticbtBhfh BREl W B the SR Bl ades pinar Pl Bl By
parathyrosl, ¢iyucids adrehal pwenpad tsite, h@i anl delck, dodén, RkRER] BrbAdhi, kidneys,

ther a cancer is_susceptible to treatnent with an

basalcgﬁ?ﬁfﬂq?@%ﬁa Fatiamaus gell rrrcmomapiioth ulsgisting prdpqniliary type,
nmtwﬁﬁﬁﬂﬁméénﬁﬁ?%é%ﬁﬁﬂéﬁé@ﬁ%Iﬁaﬁggg%%ﬁnﬁfwﬁﬁmﬁﬁf&ﬁkéﬁ&ﬁn%
a gl u poT ter 11’ a

and optional 'y nore one; cose trans
-myelomargiant cshh tpher, smali-c¢l Jurigrtatmoncisia osil carsinokel, figmary brain tumor,

st A RSP SRk B el S
: hwpapk@ﬁ?&ﬁﬁﬂmﬂ%h&ﬁhﬁﬁﬁgpﬁ&iﬁ?@%&ﬂhﬁﬁiHﬁwﬂﬁﬁﬂ&mﬂﬁﬁﬁ{ﬂﬁ&ﬁn&p :

the method of claim 1.
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, rhabdomyosarcoma, Kaposi's sarcoma, osteogenic and other sarcoma,
malignant hypercalcemia, renal cell tumor, polycythermia vera, adenocarcinoma,
gﬁobkwunnanmﬂﬁﬁnnugmewnﬁmgtwnphonuw,nmﬁgannndhnonum,andepkkﬂnnﬁd

carcinomas.
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24. The nethod of claim1, wherein the glucose
transporter is GQLUT 8. 25. The nethod of claim1,
wherein the glucose transporter is GQUT12. 26. The
nmet hod of claim 18, wherein the cancer is selected
fromthe group consisting of small cell lung cancer,
ovari an cancer, and sarcoma. 27. The kit of claim 23,
mherein t he reagents include reagents for determnining

ev as | ucose trans orter in a
carmerofitsin 18 o e s BRGS0 & |

of claim 23, wherein the reagents include reagents for
det erm ni ng the | evel of at |east one -glucose

20. ¢ 1 e prsithadrof iclirg 1@ awfcasin hg oneer 2 pansTertic ket pelhcasgingma.
RNA or cDNA encoding the glucose transporter. 29. The
kit of claim27 or 28, wherein the antineopl astic

21. agéﬂw m@hodgjf whaoh dswhereid éhe gocose Tiaasporter iafGIdJI"ﬁZ rﬂne2®,ncer isa

in the uctions ude |nstr t|o
panghG oy F 19 Sl R o L G s SG¥ptosotosn,
gluchfoafasiiad, besluBNAPaaaipeatd.c cancer, Iung cancer, ovari an
cancer, or sarconma. 56 '

22. A method for determining a chemotherapeutic regimen for a patient, said method
comprising the steps of: (a) measuring the level of a glucose transporter in a cancer
sample obtained from a patient that has been diagnosed as having cancer; (b) comparing
said amount measured in step (a) with a predetermined value; and (¢) determining that if
the amount measured in step (a) is larger than said predetermined amount, the patient is-a
candidate for freatment with an antineoplastic agent transported by the glucose

transporter.

. 23, A kit 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 and steps that direct a user to determining whether said cancer

-1is: susceptible to- treatment with said anti-neoplastic agent according to the method of

claim 1.



24. The method of claim 1, wherein the glucose tranSpdrter is GLUT 8.
25. The method of claim 1, wherein the ghicose transporter is GLUT12.

26.  The method of claim 18, wherein the cancer is selected from the group

consisting of small cell lung cancer, ovarian cancer, and sarcoma.

27.  The kit of claim 23, wherein the reagents include reagents for determining

the level of at least one glucose transporter in a cancer sample by an immunological assay.

28. The kit of claim 23, wherein the reagents include reagents for determining the
level of at least one -glucose transporter in a cancer sample by amplification of an RNA or

c¢DNA. encoding the glucose transporter.

29. The kit of claim 27 or 28, wherein the antineoplastic agent is

ghucofosfamide.

30..  The kit of claim 29, wherein the instructions include instructions for measuring
the level of at least one glucose transporter in pancreatic cancer, lung cancer, ovarian cancer, or

sarcoma.



