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[004] In some carcinomas, autoimmune disorders or fertility disorders,
glycoprotein receptors are present in higher than normal quantities possibly due to
gene overexpression. See, for example, Meier, ef al., J. Clin. Endocrinol. Metabol.
1994, 78:188-196 and Yamamoto, et al., Hepatology 2003, 37: 528-33. Currently,
detecting or diagnosing such disorders often involves imaging or in vitro assaying that

is less specific or less sensitive than desired. More sensitive and specific methods of
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[008] In certain embodiments, the methods provide for imaging cells
comprising a glycoprotein hormone xeceptor wherein the cells are cancerous cells or
cells indicative of an autoimmune disorder. In certain embodiments, the methods of
imaging provide that detecting increased levels of said modified glycoprotein
hormone in said subject indicates the presence of cancerous cells or an autoimmune
disorder. In certain embodiments of the invention, the methods of imaging a cell

comprising a glycoprotein hormone xeceptor provide that the modified glycoprotein
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an antibody to a glycoprotein hormone receptor extracellular domain or fragment
thereof. In certain embodiments, the methods provide for the detection of an analyte
wherein the analyte is wild type glycoprotein hormone . In certain embodiments, the
methods provide that the glycoprotein receptor can be the receptor for TSH, FSH, LH,
CG or combinations thereof.
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glycoprotein hormones. In certain embodiments, the methods provide that the

modified glycoprotein hormone can be a modified thyroid stimulating hormone
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[016] In one embodiment, the invention provides methods of imaging cells
comprising a glycoprotein hormone receptor, said method comprising; administering
to a subject a modified glycoprotein hormone, said modified glycoprotein hormone
having at least one mutation that increases the hormone activity relative to the wild
type glycoprotein hormone and detecting said modified glycoprotein lnormone. The
method of imaging and detecting the hormone can be any method known to those of

skill in the art. Commonly used imaging methods include, for example, magnetic
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indicates the presence of cancerous cells or an autoimmune disorder s elected from the
group consisting of thyroid cancer, Graves’ disease, Hashimoto’s disorder, ovarian
cancer, uterine cancer, cervical cancer, endometrial cancer, lung cancer, teratomas,
breast cancer, testicular cancer or pituitary tumor.

[019] Imaging methods can be broadly categorized as those thhat provide
information regarding the structure or anatomy of a subject or those thaat provide

function or physiology of a subject. Structural imaging provides the shape of a bone
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[022] In certain embodiments, the subject is a mammal. In preferred
embodiments, the subject is human.

[023] In general, radiological methods such as, for example, magnetic
resonance imaging (MRI), X-ray, computed tomography (CT), mammography and

ultrasound provide structural or anatomic information regarding a subject.
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contrast media. The nonionic dimers are still mostly in the developmental stages but

they are of limited clinical use because of their viscosity approaching that of plasma.
The osmolality of low osmolality contrast media is about 290 to 860 mOsm/kg water.
The most important characteristic of contrast media is the iodine content. The
relatively high atomic weight of iodine contributes sufficient radiodensity for
radiographic contrast with surrounding tissues. See, Drug Facts and Comparisons,
Updated Monthly, (March, 2004) Wolters Kluwer Company, St. Louis, Missouri,

incorporated herein by reference in its entirety.
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adapted from Drug Facts and Comparisons, Updated Monthly, (March, 2004) Wolters Kluwer

Company, St. Louis, Missouri, p. 2003.

[026]

In one embodiment, the radiopaque label is an ionic or nonionic agent.

A number of ionic and nonionic agents are available and can be used in the methods

of the invention. For example, an ionic agent can be diaztrizoate meglumine 30% ,

diaztrizoate meglumine 60%, diaztrizoate meglumine 66% and diaztrizoate

sodium 10%, diaztrizoate sodium 50%, iothalamate meglumine 30%, iothalamate
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the contrast agents, enhancing the signal intensity.
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participate in the physiologic processes taking place in various organs and tissues.

The imaging systems then detect the radioactive emissions (usually beta () or gamma
(vy) radiation) to create an image. Examples of clinically useful radioisotopes are
iodine 131 (I"*") and Technecium 99m (Tc*™).

[029] The radionuclides generally will be in the form of a stable complex,
e.g., a chelate. The biodistribution of such diagnostic agents in vivo can be analyzed
by appropriate standard external (i.e., non-invasive) means. In a preferred

embodiment, the radioisotope labels are I'*! or Tc™™
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invention. For example, although Tc " pertechnetate is one of the most common

M ysed clinically, other forms of Tc *™ are available and within the

99m

forms of Tc
scope of the invention, such as, Tc *™ DMSA (dimercapto succinic acid), Tc
Apcitide, Tc *™ Arcitumomab, Tc ™ albumin colloid, Tc *™ bicisate (ECD), Tc *™
Depreotide, Tc *™ disofenin (DISIDA), Tc *™ exametazine (HMPAO), Tc *™
Gluceptate, Tc %™ Human Serum Albumin (HSA), Tc *™ Lidofenin (HIDA), Tc *m
Macroaggregated Albumin (MAA), Tc *™ Mebrofenin, Tc M Medronate (MDP), Tc
#m Mertiatide, Tc **™ Nofetumomab Merpentan, NR-LU-10, Tc *™ Oxidronate
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Del i vering an Agent [035] present invention
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B. Methods of Delivering an Agent

[035] The present invention provides a method of delivering an agent to a cell
expressing a glycoprotein receptor to a subject in need thereof, said method
comprising administering to said subject an agent coupled to a modified glycoprotein
hormone having at least one mutation that increases the hormone activity relative to
the wild type glycoprotein hormone. The method of delivering an agent to a cell (i.e.,

targeted delivery) can employ any suitable agent, depending on the nature of the
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anti body, drug, sensitizer, biological response
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ero ST SIS BTy i) D5APAL T e BB SOy the
L, P o St
bindprg flee teegiutiiooslimtba recepton ¢has dbjrease glgcoprotein hormone binding
and/or glycoprotein hormone receptor expression. High affinity glycoprotein analogs,
such as the modified glycoproteins described herein, are expected to overcome, at
least in part, limitations of providing agents to such a sub-group of subjects.
[039] In certain embodiments, the subject is a mammal. In preferred
embodiments, the subject is human.
[040] In one embodiment, the methods provide for targeted delivery of an

agent, wherein the agent is a cytoprotective compound. Cytoprotective compounds

are those compounds which act to protect or decrease the incidence or severity of
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targeted delivery of an agent, wherein the agent is a
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(ZINrEGApﬁtla@n)’handadle &Upmhnhar(mhhcovplrm (nmﬁmﬂamanu@p@;rers)
d.to d th d
MeshianarP iy SPes 1 etiere tisip SEPLE R RetrorhydR e SR dne.
subjéé&’scﬂe@@hiﬂgﬂﬁgﬂﬂgﬁa cth%h@é‘ﬁH&ﬁﬁ@é .Thd MRosermRaus ompound

amfostine, is used for the reduction of cunulative
amifpsiing) is pesdl &ont the sesbedomebenmilative wpaldosigit @ioiatadraith on
repea%%dd %ﬁﬁrgr?xés%fét{bn%%l atlntarllﬁ b &1“ %cliucﬁolgfof {1{% mélﬁ c%eo?c e of

o-Sevet® X& St Om a ergO|ng

mod@astoperaid ueodtadiadhisabjets @atepbing p‘é@lob@@tlwl eadisgioal so
used to_#orotect lung fibroblasts fromthe damagi ng
2]

treat@enie Amifpstingis i aleoaised to pjgch kingdiaoblasty Som ths ﬂatnﬁémg
f
ctfecEGHRLLARSE DhRE-GARL 118 AP RIS ot eRle incidence and
sevelatjfmﬂwﬂhwtaiybph]ath}n assuhl_]atbdt\&ih ﬂmthsmmmdlnamstrmmim subjects.
reated with do uglmr1 for qﬁtreMrmnﬁ(ﬁ, fo
In pegliciig) WOmER treleft VED gPROLEbIcgh feribe tiepBenh gl SO BerPled
meta@taﬁé‘ B}J:'aﬂtc':éfﬁ%eld e BH\% 1%b£lv€’(9§ %uﬁ’lﬁla%QQ dﬂ%lﬁglcﬁf dose of 300
preferred subjects for the admnistration of
mg/nifeate prajxaad sulyjects fudhé admasgtionof gexzremxaﬁc eLeucovorin

tpat f Methatrexate th
rese g BB ALeL PUBEL UL b e CAMF AR BraBY 1] (6 KB pr

ostecggﬂzsbﬂlla%aaéﬂe@e ﬂJbrMbl@ﬁ&rﬁthPdﬁoH@ﬁ I%&ité with Qhaealcal
cancer. In preferred enbodi nents of the invention, the

colongetaheriserc aln Iemfﬂr@gi errﬂn@dumrﬁp pﬁtheotlvem@on,dhp owetithsls can
ane %@ucovor

cmpIg T ey ol Qv B oS RN oSS ¥Rk ol 1sycovorin or

comih&ddeserebnNt er alia, nethods of targeted deI|very of

an agent to a cell expressing a glycoprotein receptor.

[041] n one Tdwhirgsant Hventioreprayedes, ioegh abe, watpods of) tac&eé%io deivery
S I

o o 85 AP, ALaGIE oS M MBI e acen

can byl i@t Sed friege sirins, foﬁﬂdbb@ﬁﬂér such as, for example, natural or
gonadot r opi n-r el easi ng hor androgen i nhi bitors,
Synﬂtﬁtléﬁﬁ‘é‘é?gfﬁén%%t@gen icER9E Brodp rasprogwp%naé WEERbNes,

gonagfhﬁé))}fﬂ)félehgin @8RhSnes! Qe gﬁmhérs st@;iq%%ﬁb&&ésne

ting agents, antinme abo Ites totic
glucageintosds, ﬁ:pyrpuﬁ]up‘hyohbsgtan’m}nysmd agd:ntmeomhaegams bromocriptine,

alky]eg%é géq%t&c{, %ﬂn@%ﬁ:ﬁr &9 pan%i?rtuto%lchaogrérr{tg neepslpoﬁ)lp)%/lllg]tg)r(ri]ns,
antineoplastic antibiotics, antineoplastic hormones, platinum coordination complex
agents, anthracenediones, substituted ureas, methylhydrazine derivatives, DNA
topoisomerase inhibitors, retinoids, porfimer, mitotane or combinations thereof.

[042] In one embodiment, the agent can be any drug used to treat cancers. In
certain embodiments, the cancer can be thyroid carcinoma, pituitary adenomas (e.g.,
tumors), lung cancer, teratomas or cancers of the male or female reproductive systems

(e.g., endometrial cancer, uterine cancer, cervical cancer, breast cancer, testicular
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agents, anthracenedi ones, substituted ureas,
nmet hyl hydr azi ne derivatives, DNA topoi sonerase

WO pivshotoor s, retinoids, porfimer, mtotane or PCT/US2005/008957
conbi nat i ons thereof [042] In one enbodi nent, the

agent can, be _an ed to treat, cancers n
cancgB (B A PrERBGH CAARLETE HBS gstarn BARIBEPETy: Bpagteride,

pro;%ﬂﬁfﬁu%ﬁame%&ﬁ%ﬁr %lé%ﬂﬁ@g??ﬁggﬁuﬁ 2 'Vlﬁﬂlﬁ@lﬁé) msﬂléﬁ'ﬁﬂ

ncer, teratonmas or ca mal e or female
mitaneywing diesfaimide sgystepmsitangds, dendmbanm,lpabh’r@aq:icﬁuolouracﬂ,
ne cgncer cervi cal %Pcer reast can

cartplin SRR Al S Snof AP GE it e iAo r

con@gﬁﬁ&ﬁgﬁgegf cl om phene, finasteride,
propyl thiouracil, methinmazole, bleonycin, vincristine,

[043\]| nbl asPruge knewabnhancerthe extpioiis, effdchef eamaiteanti-cancer
cyclo 0 0xor |/ hi.ci n, . paclitax
388 rr%g?éfér@aceu%rcgg &ag taI e bé \Jﬁeq }10&1 cﬁrug? %1 Copumen n)é referred
to aé/é,dﬂémgéﬂ@.l BRamPldsOf 3B i DS Wﬁfcﬁ%hmah@actﬁ@ﬂy’wm@hbws
thereof. [043] Drugs known to enhance the cytotoxic

thergggentie drugs (e &r.taatircanearidregs) e bujhiggineggoximine and calcium

char{:ng%%% %eé’stvleg?éaﬁnf g @ 1?18?3?1? S'éee%g( P rN&' 43658, (¥ 7Fand

0 'ds sensitlzers
Impsleznﬁ iAtdvmcree ol yH86 eDEViga o il yEdy, JoB \mfplmmt Co.,

Philigh brees LA 53 (16 posaiod TS e RAAPETnGE BLIeics
entn}ﬂg§1 GBtheV %§§%§ knPindhé bt %?eel%tréﬁﬂazol}é %‘usglﬁﬁazoﬁ‘@ certain

047 and | nportant Advances I n Oncol ogy
2-suleiyt- é-mtecbbeaizplc[itd;si derivatives, 2|6- dpub&tﬂ)ltbd wlvatlves of 3.

Phi | adel phi a, .pages, 146- 157 (198
NIt GRFEA, B FFuh SR i IR o84en -G doe. 4,647,588
4,65989! 4 6@@5§9 laR@WILIUTB4Y hﬁlc&%rﬁé@hé@ﬁlr@;%%&@&n their

m soni dazol'e, certain 2-sulfamyl-6-nitrobenzoic acid

entigggied. vat i ves, 2, 6- dlsubstltuted derivati ves of 3-

o0, PG ARG SR LS e G a g

moddfist, Ardeloical tdipefifeanadifier BRIMR) ike®in hefsesefaht hvention.
their entireties. [044] In certain enbodi ments, the

Examgles of bitoghealgesopbogiodiiers wsefidris shamaibpiieet thadgvention
mchg4 ,t)wgtgirg abe 1§ 1"@&88 E‘é%(%?rfegpﬁ' e{nfté’r oﬂti)?gﬂﬁeer rbf? t!&%o§%8&%51s

I nven es’ o0 bon

factopYiniptetdxinisiatdleukin- 1, igterretitiods imérlduken-B I’l‘ﬂfblﬁlibubllﬁ 4,
include, but are not limted to i nterferon- a,
mtelil‘fﬂkéfi’ﬁe‘PE?ﬁleuBm'@rHSérqréOHWm"’élon? thessotnecrosi s factor,

[045’] ynphot )%'ept_aéﬂ %ﬁ&&lﬁéhfsnﬂé’agéﬂ &hlg Lé'@eE ??g_ngl transduction

nterl eu interleukin interleu
pathwatyemdcbﬁléﬂ 16, glp&@roﬁelrrsmnbvuaspmﬁc Gimotebf—co@ﬂd&iiecbptms in

the tger t@ gﬂ%f {T%%%!t dS gor}alag( ea%& F%%lnre%gptgrsg respectngely (Greep,
et al. Anat. Rec. 1936, 65: 261-71, Simpson, et al. Anat. Rec. 1950, 106: 247-48,
Pierce, et al. Recent Prog. Horm. Res. 1971, 27: 165- 212 and Shupnik, et al. Endocr.
Rev. 1989, 10: 459-75). In certain embodiments, the cell signal transduction pathway
can be a G protein pathway. See, Penela, et al., Cell Signal 2003, 15(11):973-81. The
cell signal transduction pathway can be any cell signal transduction pathway known to
one of skill in the art. See, for example, Krymskaya, Cell Signal 2003, 15(8):729-39,
Fung, et al., Cell Signal 2003, 15(6):625-36, Yamamoto, et al., Cell Signal 2003,
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pat hway nodifier. The glycoproteins activate specific
G protein-coupled receptors in the thyroid (TSH

wo e@mepown) and gonads (LH and FSH receptors), PCT/US2005/008957
respectively. (Greep, et al. Anat. Rec. 1936, 65:

1577 B Mothp. o e el SIRG020 ol T RE - ReEte 2. (Gl
Szg%&lZZ(ﬂ)Bglﬁhy B58-K6, (RS cahtensWHREEL ofRRNich h8BRicoirated herein by

I'n certain embodi nents, the cell signa
referengesitl iegit @ﬁlrpiaqshlnagﬁfcﬁam elmémém@n diesieﬂ sigiteh Waysdugiéen

pat v%?f lcegr} %en{hle aclfAMﬁzioa% 1|1 glﬁlaﬁe %&g’gﬁ) o h% Or%ﬁg ggqjt?m];mase C
(PICpedhwiy. ansduct i on pat hway known to one of sk|II in

the art. See, for exanple, Krynskaya, Cell] a
[046003, 13pgyrigipgmpodirmeie, th@tlgwt carch¢ forskolmgr oghmnodlﬁels of

e oY ey vt AP PpaBivadh s Svoo Bt Aoty 2004

19;35¢(8):187-20aild JiRkmelor] teaEol Weu@yzbmﬂ@zla%@ﬂgw 508, for
15(4); 355-66, the contents _of each aof which are
exaqmpler BoreaeBrmndEnen sy the el sigmabiransdpefian Pty iy ean ks

stalilgfas fnteaf)ﬁbrﬁill%%fsrﬂ%r@tﬁer hb&ireR! &f p?btg:ﬁf"lhnﬁgea@ i%ﬂ@ h&Wity. In

way ‘can be the cAMP/ proteln kinase A
cerpat émbgydimentshthe pgoit eian bei arﬁtaeutbr(@m@terpaiah amy-mf[amtﬁgtory

drugy HER SRS ot DG SR GG Bh Gl ko Rythess.
Sed) %r@%ﬂlpless%som al. EBiRMhem “ﬁ%ﬁf&c IRes. |-(§‘Jrﬁmu12 O3, 19;

87-90 'and Johnston et al . Neur ochem

28; 2@&4) ot 5y Patiaaralsos fop bicdribiob 200, W30 and Pouplana,

et eI g alins et H B B BORIESIG her hoci 1o o

[04PT Ot ei n TKicBRSiR efbbdlhentaGhé ¥gdny cad Be &€hkteody. The antibody
enbodi ments, the agent can be a steroid or

cansr @p@@qio% jor ey ¢lona¥ andihedy o by caftaiy embodimeats, the antibodies

ngE ot her nodifier of
Canpro c?%t%? SUkot ri ene synthesis. See, for exanple,

[048asson, Iﬁtcerazim emBbdieheits, tBt atibosly ckede a(&hmmn cat3fitet. The
28;3 11(4): 1047-56, Paik, et al, Ady Med, Bi ol
making 2nd yeing o shigierip antidagica has besp d&ﬁcrlbfd @%amplwno‘éé

Pat%)[INcgeﬁ 63?,2?8 %%ﬁ%@ m@g’g%ggag 6éir]2%g7Zé7r E%g‘?%&@ab' P50,078 and

5,6an28hadgorpamted hemimmbyaefecamnat 1mﬂ1e;:rcdn§mdtmsalTha chinfeocty .
I n_certajin enbodj nent.s, the_ antibodi es can
mof (IS SRHPo Rl B e TBBrds o g prve oK clb By Riaged by any

metHdg, lﬁeﬁluﬁfgduy F&Bm@ﬁla@lt @Nmédhﬁlq%ysswgénerﬁns R%iﬁ»s&gez al.,
and using of chineric anti bodi es has béen déscrib

PCT dratemx Bnlpillcatlom RACU/ES 862201, Nom, ebgloIBrdmén Rafeng @ppmcatlon
184§, 1876 %afnguc i, 19[ ]EZ%S% Pa%érﬁ pp51'1%281f10n51’71529é) 1nco%5]orated herein
by reference in their entireties. In certain embodiments the antibody can be a
functional fragment of an antibody, for example, Fab;, Fab,, etc.

[049] Examples of toxins which can be employed in the methods of the
invention are ricin, abrin, diphtheria toxin, Pseudomonas exotoxin A, ribosomal
nactivating proteins, and mycotoxins; e.g., trichothecenes. Trichothecenes are a
species of mycotoxins produced by soil fungi of the class fungi imperfecti or isolated

from Baccharus megapotamica. (Bamburg, Proc. Molec. Subcell Bio. 1983, 8:41-
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5,637,288, incorporated herein b y reference in their
entireties. The chineric nonocl onal antibodi es useful

w0 pooshetopet hods of the invention can be produckdI/Dg20051§08957
nethod including, by reconbi nant DNA techni ques. See

1 1(%%2-1% %\g zng Inq,l%%z 2{e’sa 9%-£E&P$ gg&%ﬁ u o (Iélii)?)gate& herein by
refiﬁ%ﬁc‘:é 1ﬁa£ﬁé195htﬁ=§l‘?es 8ThereutRAILY LB tivelYhodifibd BRER ORI @iknts

plication 171,496, incorporated herein by reference
thergof fueh as ‘éme pustiied. thiough@enetid engiessic s ve praieinteagineering
; nti bod Ee a functional fragnent of an anti body,
COPRIIER & euse ab | Fab2, etc. [049] Exanples of toxins
[03ahi ch ¢ ameb@dleﬁwdlmﬁﬁsdﬁrﬂl ihhBe ARIHYAI S e Prbgent MventidrOfre

afe ricin, abrin, diphtheria toxin, Pseudonobnas

dessgibedsupria.A, ribosonal inactivating proteins, and

cot oxi otfec i) e r
[OﬂgeCI es Ig r@g% g)??f;%e%%r,g@e gl%gs p1d’\)1ﬁ?eh?ﬁtgi 82%‘%‘31{ ﬁlé:ecaf%eted

delédens 6f 4 VingH cdumiﬂftif) eedddified g@@bﬁrb&ﬂn hb@nﬁblﬁaC[dﬁ&EuSVlrus can
nmegapot am ca. rog Proc. Mol ec._ Subcell

be apirusgsuAsble i@f thg a@eeh s R dhovey 1o IA&sl“fal@r?é@hodR@gnts the
Vlrgriga% e a%§1§ox§1%§ r)elcrgﬁler agrlght‘?\q %g bkﬁ}{atfo‘ﬁg of ﬁgglﬁeh@

elr entireti eutica ectlve
thetefi Sge a.‘lm,ﬂj.agl?mmN d Eé@@(,ﬁ‘&s éwm7%and1@,§ €0,0B ddoc exhmple,

Ouh enet.ic enlne i.n ote i neer.i
BRI, VAEgHS b et el dp SRR o ments, the

V11‘H§&II’1UAG d ﬂéuBl}‘l@us”Eﬁﬁtrh%g?est eRf, 58X anipl, %'El%«%ﬂ)f@t@ﬁh hormone

descri bed supra I'n cértai n enbodi men
recapioh oﬂ@3p rIovmtﬂ:en embpémnfalts dhe fedmovtrhelst@rugbdetd adedditied y
of a us coup 0, 2 nodifi prot n_ho ne.
e St hasfrona ant S &gt s Soath SBRS B hp GNP
sylips R ¢RID), {oxtdaeoﬂﬁs\aeaﬁdiémeteam ERfk@l.n enbodi ments, the

virus can be an ad enovi r us, retrOV|ruses
[0528nt i vi riksansthedsditheinventomprovideg rieit &/ic, e tergetedgigdivery

of %ll 5;%8‘[ é%’f? is Cf)%?lg(gxanl\g’lgd%egigeég opgotrf]:lgnlllbs e %gf %31 means of

coiling %@ $inRing a ﬁﬁ%&[’(&‘@b&hddhﬁé@glfyco Mtdi@hbﬁlhdhe&ﬁihdjéldﬁqﬂb)%d
the virus can a retrovirus that expresses an_agent,

Foy gramprappyaberpf giljerepredeaiahleitkesiave beep deicriged p@glously

|
sed S A SRR TERL B S S LA bipRBh et By
refa@:ﬁm in tBeur: éntastiess dthie wmchadisohs fsynlnasé ef ar( &cH) frotrDtheSEshnker

or as .depi ct ed | The net hods .of,
e e i IBHRR PR ShathPEe p medd an 8Il‘ldf%?ttagl¥% ydfolysis.
U.SadhareRg. 9%6??5@9&%61&% HeSeif %5"9%&%1&9 iRitiBkidetye discloses

glycoproteln ornon Any means’ of
immunoconjugates comprising linkers of specified chemical structure, wherein the

linkage is cleaved in vivo, releasing the compound (radiopharmaceutical, drug, toxin,
etc.) in its native form. The linker is susceptible to cleavage at mildly acidic pH, and
is believed to be cleaved during transport into the cytoplasm of a target cell, thereby
releasing the biologically active compound inside a target cell. U.S. Pat.

No. 4,671,958, incorporated herein by reference in its entirety, includes a description
of immunoconjugates comprising linkers which are cleaved at the target site in vivo

by the proteolytic enzymes of the patient's complement system.
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coupling or linking an agent to a nodified
gl ycoprotei n hornone can be enpl oyed. For exanple a
woeovbaeiood di fferent cleavabl e |inkers have beRer/US2005/008957
descri bed previously. See, U S Pat. Nos. 4,618, 492;
542, 22 and 4, 625, 014, rated erein
R NN NN S N S—

link&! B 18] ard eommlaﬁy %1591@ Sﬁdh' Mﬁase%aﬁme el PR
by irradiation of a photol abile bond, and

Chawia! Camphyy.dtbckiodd dllymis . SBUPEICE’d9§@-t87 Nécnegal 868105 Pages

313 H BRBS RS iy st Be R rrPiny NirfiRdpt Sopting to an
antSRRIG (Jeedhof Beiifla | U.St PACKYS. emﬁ 67 NesEhiy 4,689 B3O KAGS pbisted
cleaved in vivo, rel easi ng the conpoun

heteineleli $ftranaedd sanin erdiretieg) angl meand of, hnémg 9r ¢aypling rathenugdide
|
megagi he 1%’[3%, 9J<1g£‘ ‘é&[ d}u%e o r%Fegrﬁs L %g% g g@%‘gﬁg%a%n%lén Blb Yean

Paﬁeﬁﬁﬂﬁlﬁlﬂfatlon Ptlbhdahen DYt 0B3,254NDE. Rat, Aloged,6TEPES; 4,659,831y
ound |nS|d a

rel easing the bio i cal l act i vecorr?
4GB 0% I e Bk 53755 aprid 5507 r%zf}lﬁ&baélﬁ ggal. Canc.
Red 878107120075 %? 5 8N§687 WokdnS BERPLEE Yoes.| A5, gﬁfe% ol. 2002,

descri ption fmundconj tgat es conpri sin
15@Bhi 4249- @?rmd:ch&wueek @t Fuhel. Gangelol. Sﬂ)ﬁc&)ll ]rQSw%L 9@ 304-he
roteg#gtlc enz nEs of the .atjen S.Co

incB it sy CEHRr g e TGOt Thy O ARG ber of
meBRRD 108 85d hef reﬂ:&fed??ﬁaéﬂﬁbﬁng hivakier, JRh&eH!a gﬁoﬁfcecompounds

comercially avail able, such as those avail from
radRyphagracChienls aih'ugSommyandRﬁhwmts tb Iplrmtnms,sone%elled in the art

1986-87 Ce 313-354
will hEBF1E 7 e Saie FERTAD meiR BrauHTE s Eh Bty a modified
glnglﬁagelﬁor coupling to an anti body, (See, for exanple,
Pat. Nos. 4,671,958 and 4, 659, 839, incorporated

[05I433r ein by aneﬁler embediinant ofdhe mefnrntwleteuaels)m@lﬁéh sipeprofein

ho%(%lé cn or 51‘51 g Sﬁ‘g %é | daztagﬁ%ﬁllixer%%gl g‘l:’ly sztable
corﬁmﬁmleof @émm@ﬂﬁe B@émlec&mmrﬁahd: svouPubhiistaid en No.
188, 256; U.S. Pat. Nos. 4,671,958; 4,659, 839,

radionyglidesq grugs, teuigs, peases CHIDIOBTEIVe £0BHOURED antibagies,
Cane. Res. 47:4071-4075,
sen%ﬁ%ggf%a})&}&&@ %Jaﬁg%mg{i ﬁ%r act. Res. din. Haematol .

2007, 15(0Bxhodb4PGlectngalraunlpre, et al, Eur. J.

naecol. Oncol . 1988, 9(4): 304-7 |nco por at ed hereln
[05% r ef erBoeg eyodimsn, ﬂé@éﬁ ?h@flﬁ pLovige fogithqrlepetiqnertagragalyte

thawﬂraf‘éres%tﬂgi ‘3. %B@g 1ﬁb@Yﬁ’edk§9E%ﬂrﬁfég{ h&th IRt ihAg

a variety o I agnostic €O
biotagidad piraplepsméditicthal somgrisigg (i) toxtacsng ;iwobantpﬁe rwigtge ntoslified
S I B R R e S T S
mu@RRA thdtOn@edted el RANOhY 2RO t@RAVe to the wild type glycoprotein
hormone and (ii) detecting a signal wherein the presence or amount of the signal
detected indicates the presence or absence of an analyte that interferes with the
binding of a modified glycoprotein hormone to a glycoprotein receptor.
[056] In one embodiment, the method for the detection of an analyte is a
competitive binding assay. A competitive binding assay is an assay based on the

competition between a labeled and an unlabelled ligand in the reaction with a receptor
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[054] In another enbodi nment of the invention, each
nodi fi ed gl ycoprotein hornone can have the sane or a

walpdosaowmi agent attached thereto. Any suitabl BCT/US2005/008957
conbi nati on of agents can be used selected fromthe

. group consi sti. radi onucl i des ins, ..
bincpg el 1o, PotipGbecsenEn COpRUHIS i [T Somiendium of
Che%ﬁi%l' Térﬁﬁﬁﬁ £§1Q9|9'7 O} R 5, F‘@éﬁﬁ&%ﬁre‘”‘?ﬂitélh%ﬁdmgAssays
hods of t’ecting an Analyte [055] In one

OdeéhmeMrdday,HH Hre&lppmgotp rlgv2 ded f‘Emncup@s oé Cootpietitive Protein-

al yt, terfer d|n
bincfRa e et aR bRy Sh e VaEy ak Yon B Ry ca
111ccﬁf96ﬁlt&1 he?@ihd)yrf@fd@&ﬁ:e Q@tﬁéh'eﬁhf&wﬁ ' S’eeceﬂ% aAGIS. petehhNo.
nmodi fied gl ycoprotein hornDne sai d

6 531701?691 @GO@DW%h@?@I by Erensadn Haoithgtsat | east one
t at
OS’fﬂ ?hleo\r/i\nn F"%ﬁ%@ Egl%r ?@%%Esr’ ttl{b %h%z gﬁﬂﬁ% %‘%’hg %Iy @8&&%@&%

mocli€ité (glydbgroaelﬁihgﬁﬁbne/\litﬁ,fnﬁlvﬂtﬂ the ghrcepie®d rotepdditinhe sfmple.
detected indicates_the presence or absence

t he signa
Inc @ftalalrﬁngwslprw%ts,t thﬁinqthﬂdef‘rnﬂé%é%thwd?‘ﬁctﬂ% obp gerongalyrsignal, such
o £, ApYERRL B IR o R CARIPEEL o e
pro glﬁte&ome)o in ofrt#n eatbatlinhentd, thesigaiehe presents, atsemge or amount

ssa npetitjve binding say is ased
of ixgQpito E@&F&%&“? ] %thefb%{l‘Wé’é‘ﬁnté’fa]éeo’é‘P&P]éﬁ@ 13]?? ﬁ?‘gﬁ@lﬂ &
cert%lingéfﬂlgodﬂleﬁt@ SthE @Rk RMdbikiente bESRRLY & 1ﬁﬁiécﬂﬂllu% %chmm or

g anti body, teceptor, transport protein).
the Sgmpenefi qalmmﬁ-@pemdeoakmimmrmcﬂom@ynatmggmeremd Ireohrtammn

ety iRGocye Spal SER b oy b3 st e gessrB (PKB)
ors &QW@I&CB&M&C&GQh&L&d%@'MS@ BAgsays” Cdel | and

Franchinont, P. John Wley & Sons Inc., 1983,
[058hcor polasedrin @rr@pdmwt% dfeanetheds @nmpltobréhﬁ: ugmef whelegslls in

the REFodlkRymply dpeRle@ionBpitany frafRod P RRSAis at

cell €nbpetdmple Scelltiémbiageal is the pr esence or anpunt of
the nodified glycoprotein hornmone bound with the

05y ycopr e eprtaip ebgtligrents, theaetbadsiraviderfos ghe dgteption of an
0

anal cf on gt@? %ﬁr@ﬁ ? @%@%ﬂlbgwt oéré?ee%?r%%td?%ﬁﬁ%eﬁct ion

glycadpr dstbm peasen deorexampizyicitcubatingeAlEtadular diredios df (hgrcgd

progesterone). In certain enhodine e SI

stimyhaiing haraone recspios hawe Ben implicatedn tﬁlﬁ&élpr
See,:)]f%glaﬁépr}ﬁ}tgz ﬂﬁwam@@s COMPPRERIG | Of e NG b OB LY, Thyroid

at’e pat I'n"certain enbodi nents, the signal
199 DsOOheB 19 &5 éﬁkeokaret ahplmdocomology 1928 139(&} 1891-&, Choof.

Korean Med. Sci. 2002, 17(3): 293-301 and Cornelia, et al., Biochemistry 2001,

I,S
raves disease.

40(33): 9860-9, incorporated herein by reference in their entireties. Such receptor
fragements can result in enhanced anti-TSHR antibody titer. Without being bound by
any theory, it is believed that the high affinity of the modified glycoprotein hormones,
described herein, together with highly specific glycoprotein receptor antibodies could
bind with greater specificity and higher affinity to glycoprotein receptor fragments
providing an improved method of detecting such receptor fragments. In addition,

comparative assays using high-affinity glycoprotein analogs and extracellular
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the activity of cal ciumdependent kinases, or a

conbi nation thereof. In certain enbodi nents, the
wGar@nab1o0de t he presence, anmpunt or activity of POT/USE0F008957

ki nase B (PKB) or s erum glucocorticoid- induced

kinase.(SgK)..[058] In certai.n enbodi nents, the.
oL SR TP IS BaGPIIGE & SHBI T Tk delecting and
mea SO HhE-Rkir SRR dohBinGREbEHiBs. STRORRIBh Df LR cXBIRAER
enploy only parts of cells, for exanple, cel

domymminceptes fraf@E0F ahd reseptoaispeceihadibagies soultheromisieivody
.0Vi for the detection of an. anal yt erein th
aereBfig oF dot Saniplé Rbe i Pienn SRR EmPb Smet g ofi ot »
pro~aHY ERRhOERINRoFRE BPGEIves FlifeagXaBlpeevett the Wrakiedgon of Graves’
extracel |l ul ar domai ns of thyroid stinulating hornone

disepge: dptosrtaasrebasimpnts. e fetastian afsuethmodified| glygonsptein

horn 88 D59 PPl 0 PR b A

infe{18). S84, FoBéxanifl Uk, ef a/alEnd&ndnor 2000, 49§2)1998201, Mimura,
139(4): 1891-8,  Cho, J. Korean Med. Sd. 2002, .171( %2/:

et a9y ‘ard0 borsher Pe>-6R andKung; @ ehefidin i rotgerinol. Metab.

200 f‘%%@ 369989 %CO&%%E%(&?&%@%Z}S/{Q%Y%CQ irp%efr%frﬁfr@tﬂ%,edi's tssing

therr"entireéeties. or fragnents can resu
the asso@ntianotithyend antlisidRsanith feotilyty tand pregn®idyhout bei ng

ound b t.heory, it.is believed.that the high
[060§f Fini ¢S GreSerihed i o | B R RA DY 2R BoRY: }tQS expected

that A&pELiEE_MNBIRou] S8BT WilItHanb¥itdhE YoSP&ShS ihe methods of
gl ycoprotein receptor antibodies could bind with

invegtient dhesspmibjeciscire thoaewithidghrensedfeflyaeiprofeinchormone receptor

el FRBoh BB Rp s BRESR RuP et B el
glycg?fﬁtéihmimgﬁ@m& I ¥eprésory HidB bffthity dIfcoplrbiei fdalogs, such

ycoprotei n anal ogs and_extracel | ul ardomai ns of '
as thyl weditrededygopraeiap tejcsibphlerpiostiedapertebios Yargeme,¢bleast in

for. ectd.n [ nti - ext I in
pure B A AR TER U5 AT, A0 SR SEh P
[06 T]ecept oln Esragirembsdiaiats) teeniagicas pe peifognedid ddi@s In

could provide early detection of, for exanple, G aves'
certaingazhadimenis,quecaintpre fomEeRaE of the psayieahbe émpobilized on

. h i ' i QLo t
i B D K0 SNBSS s 401 R
matetidlo dhdrethies solidiphade beistiaen caf bsusel agwdlid plaakes. See, for

gl ycoprotein_h e- Ab bound to receptor fragnent
exareg , 646&éﬂé§é§’5%%§t6’ﬂ9’% iqq29]4€ﬁ4§pgllcmpborate%%erem .By
refetdhb85d Helilch ires‘f?@@., nﬁ@gos%mam frtorkhtB te BEhBUS of E@ﬂg PEdAded
J. 2000, 4722: 197- 201, Mnura, et al, Endocr. .
in th@00¢ent®( 2) : 255-60 and Kung, et al, J. din.

0500 0obie bR o RO Bt e bERLE b
method of contacting the biological sample with the modified glycoprotein hormone
and subsequent handling prior to detection) are not of import. For example, in some
methods of assay, following the contact of a biological sample and a binding
competitor, removal of supernate is required. In other methods of assaying, a wash
step is often required following the contacting of the biological sample with a solid
phase bound binding competitor. The methods of the present invention are not

limited to any one manner of incubation.
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t he association of thyroid antibodies with fertility

and pregnancy. [060Q] As described supra, w thout being
wheowadotoyo any theory, it is expected that a speCi/DEm05/008957

smal | sub-group of subjects Wil | benefit the nost from

he net ent se S are those
1063 ¢ "o Re BT e BBlEr i T RO Aol B P preni gign cen
be fl‘il)ﬁ?aﬂyoan%{aqitﬂ'uﬁp §n(§1{1‘ﬁh BRCE R IR0 Y CRRGIOHRIOR, KU PRsma,

bi ndi'ng and/ or gl égoprotel n hornone recept or
u11ne,>sph‘@sspmlﬂH|l4;hr flimattey. gl ycoprotei n anal ogs, such

d bed h
bt o o850 BRI PR parc. 1im Lati ons of

[0641] ar get ephé eddtv@isYof dhagifg AgRted RIS E§TOISH Qﬁ@ft Quid Rfaying,
subj ects. [061] In certain enbodi ments, e assay can

descpibeparas AEglHrmesifigdigheopraiein Spragnese fsgainants, acikhe

resuﬂfes ﬁfthe \%ﬁggg&e%gbg)?&e}n“‘ﬁ) ﬁ@é(trlfc%e k?:ag be ng)g%éeééi' ﬁﬁl oftldr

IC SUI' aces, m cropar

amnffamtesfdm witledue signffidatigy Geleﬂéﬁbusﬂ}i‘ effgaingnmcem fAlafy amds
ot her soli d-phase substrates can be used as solid
everhparang sihe actigity ek dsglecopeten honmenesg Sygympggtied
glycgg?)?e?n RSEmBRd lﬁa\% Yerd égscrlb&?ﬁ’ir[@ :gr ?St'égt NG r(?%f{l @§2, U.S.
reference 1n their entireties. possi to
ApptuvdtomNes.t 10057 B ¢l ddanesy 2§, 3008Y, |0@&13i398 {filed March 20,

200 TSP S i B RSES oL Ehe (e e,
568 915007112 9 ¢ 8V SRAMDL20t4) bnd PE TR B199BO0I By 322

hor mone and subsequent handling prior to detection)
and 86/664f51 thé comtputstof whaeh &k ensbe ndorpane byretihistse o their
.assay, follow ng the contact of a biological sanple
en“fgﬁas a binding conpetitor, renoval of supernate is

[065equi I egh ohdler@bb@imeRE HOBISdificll gBRSPIOAE hofnREMaTt @Pleast
is often required fol | ow ng the contacting of the

one, it tleggivenlat kanphecewpttlpash fayg oy at lops devedeline dnimg arad
resu&%?ﬁa%é to? s%}autnht u%?t‘it{l%‘&%ﬁ{ ar{ot?l?er?a{nqﬁg Q{)d {&Y(ﬁl@t l(.}gx% el e

one nanner

embbiigleagitls 8 Imshfipd glyuspdtemnhéxhﬁmeehm 1@kt difee aﬂoreestetmo at
i nvention can be fromany animal fluid, including but,
leastibtee) gt pppgdonipor skl %@’aled gg}lwc@r epddugs inyhefgrsubunit

subsfi té&’@rthsaﬂfoﬂ - bt gci& ?%%‘&fea#ﬁ g@ﬁ&lﬁ ﬁm pdm#\étﬂfg Hl@ﬂlomﬁed

ycoprotern rmones fragi n
glycopuogpi Bormlehésvae ynaafi fiah TSl embdidied F&3E ayddifigd Istmrrmbdaﬁed
supra, enploy nodified glycoprotein hornones. Certain
CG.amino acid residues in the wld type gl ycoprotein

[06670T MONGSELHGH Bferb@ RS0 diBPRRE itVehioPhide{des imaging,
targeting delivery and assay methods using a modified TSH comprising at least one,
at least two, at 1east three, at least four or at least five basic amino acids in the o-
subunit at positions selected from the group consisting of positions 11, 13, 14, 16, 17,
20 and 22. In certain preferred embodiments, the invention provides irmaging,
targeting delivery and assay methods using a modified TSH comprising at least one,
at least two, at least three, at least four, at least five, at least six, at least seven or at
least eight basic amino acid in each of positions 1, 6, 17, 58, 63, 66, 69 and 81 of the

B-subunit. In certain embodiments, the basic amino acids are lysine or arginine.
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am no acid residues wi thout significantly
del eteriously affecting, and in many cases even
wepwaneiony, the activity of the gl ycoprotein hBCHOS®E5/008957

Such nodi fied gl ycoprotein hornones have been

described in U S Patent No. 6,361,992, U.
[067hppl i cdPiciaibPeierredgnprpiments.rthe geregta%efpyldfsm%)

&

targ&@fg%ﬂ:ﬁ§§§ g&ﬁ I\Abs%’y ﬁ{%ﬂ%r'a% égné%@ﬁ%ﬁ% ot BEB 128 %9 Wne, at
least(tfviol G:dedsmhrbe,lﬁ 16@0634# aﬂchstNe Iaublaa;tcsat |aol¢sst®617m78td©ast

22 d. 96/ 064 t
cigh ot (555 10 BF Jhon B picect EFEROcE ot Syedye basit iy B peids
the o[ Qfahit laﬂp&m@ioﬁmwdnmat 17,2be2 md 66,99, 91 YaoRU®eilR certain
hor mones have at |east one, at |east two, at |east

prefarradeesnbagimémtss thefigygntion mwld@almagfngv @rgi@m,grdethm and assay

id reS|du ot -.subuni t ,substi t ut.ed th
etk B Rnfef el ForBbiifiag Yoot BHE L IeabiiFioe A A . ot
1eastrfeﬁtj bt 6kt Givies; APTeaktai) ab apiRes Brditandiho la6ids in RB-sudlinit at

| east two, at | east three at least four or at |east

posifignsel, det4. $8d 6dnDdh8ndh 6P d I castagyembediments, e basigamino acids

wi th another am no acid residue. In
meli%ﬂ%éh%ﬁ@. odi nents, the nodified glycoprotein

hornones are nodified TSH, nodified FSH, nodified LH

E. or Digsidrk @%c@@ﬁ?ak&@@ﬂy thé Mk dBlop R RS oRd
enbodi nent s e invention provides |nagpng, targeting

[0688iel i verds daseribed ahove thomilysiiiey capraiein ioggomEsdenive from
the agIF ?{&g gt}{x Ebg%aénd e%c%f’ttth?P &t &% ol gﬁ%!g%l ol h%ncln%%‘%g&?% &

ur or at eas am no acl

varidul €isgues Spabtioularlgtth@isidid ang ogehe of 8 réfrodudtive sgstenip The
consisting of posjtions 11, 13, 14, 16, 17, 20 and 22.
assogiatiereek disord sremup v dRdifTenths slyqerotapdiopmgpes sharing

this ]ﬁ'&ﬁ*&y g%glﬁg{nﬂg ,axgawﬁﬁam Aldu¥efMndAdogaasy offﬁfeg‘s‘%ds

I ng at “| east one, | east
cancbm\mth dyrdidadisotderse eSee,aMlﬂtmaBt Madid, 1986, | e25k 259 \He andt

e 87 2R R T phar e owefieg et 108s PRiogg 127,
Rasn@@ss@ﬁ‘ & 81,17 0b ke s @%UHZ t19fﬁ n3 %%Blﬁ%nl\/ﬁﬂﬁ%ﬁ&'ﬁd%\%rd

basic am no acids are [ysine or arginine
Lanqeéi@'bﬁ A: &Bﬁe$&$ﬁ‘éx¢negb@dal nmént. g, Cohbeer LH?rV\eri996,rﬁ @Qﬂeﬁ@ﬁdes

Mari i e Lol o€ 1930t B2 o B FRS B g e

Eur.\Je88khcdr ge Omdol | 1888} 24 gar-aoath@mterfav Vaun. R doeRShrg.
si X, at | east seven, at | east ei at | east nine, at

1973, 633751188, Kawlapdand Asnegen Lanceaa 87@43&0&; Aakelo cbals Seard. J

Clzrz?gbngﬁes?ﬁ@%gSt]@g ﬁ)ggg efﬂr tE}? of’]cr%zgg t1\2r tabojl61 996,

81: 937-941, Goldman, Epidemiology Rev 1990, 12 28 30 McThernan, et al., Cancer
Res. 1987, 47:292-294, Ron, et al., Br. J. Cancer 1984, 49:87-90, Gogas, et al., E'ur.

J. Surg. Oncol. 2001 , 27: 626-630, Myhil, et al., Acta Endocrinol. 1966, 51:290-300,
Giani et al., J. Endocr. Metab. 1986, 81:990-994, Smyth et al., Clin. Endocr. Metab.
1988, 83:2711-2716, Smyth, J. Endocrinol. Invest. 2000, 23:42-43, Davies, J. Clin.
Endocrinol. Metabol. 1994, 79:1232-1238, Dumont and Maenhaut, Baillieres Clzn.
Endocrinol. Metabol . 1991, 5:727-753, Spitzweg, et al., J. Clin. Endocrinol Metab.
1998, 83:1746-1751 and Kilbane, et al., J. Endocrinol. 1998, 156:323, incorporated
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preferred enbodi nents, the invention provides inmaging,

targeting delivery and assay nethods using a nodified
wOo-3saarpe i si ng at | east one, at |east two, atPCEHS1005/008957

three, at least four, at least fh e, at |east six, at

| east seven basic amno acids in the b-subunit at
hereglay efergacepn their quiireties. g4, 67 and 69. In certain
06sgbodi end | (GheaTEM bnter glia, f
o6 e i g e #?ar?%ér%egmoﬁ%iﬁiﬂéél [l BRI e glc, for
the intagirignfentls compOEag a g\ky@ms@alnﬁﬂn‘rmbemspltohehfm ly of

lLyco ei n_hor.none derlvefromthe anteri

cnnbf L ey SHADSSBR T EHPrO R ATOnG fEesP ik G Gl Prpsent in
dlsom[‘mg ak ﬁ%@&ﬁ@aﬁcér G afek OliSedsh STAESmoRA] dik&idba ol ¥riddhe

thyroi d and organs of the reproductive system The
cancgs seviiedl icampenfendpmeitidb candenviohy parg:ealt@r@tomas;ab@aﬁﬁam%
testlgllll%{xﬁc nrg%{/&m%%or noltl]l?)[{s c a%rnlgqu?%s H%ﬂ‘é\?ﬁ for tg? tlm%%lp% Pf disorders
assotiagedasislo tHyadill Aiseade, e Badihg aadEAMuNE Ul’SoIdéYi @hd cancers

di sorders. See, Mttra, Br. Med. J . 1976, 1. 257-259,
affeqting theyaitwiaydWpothplamie pxiEgy gonadal 189108121, Kapdi  and

T

to a bﬁll@ﬁl}ﬁés@mgbﬁgigedprd@]h reciptdB o 88hjedle nesttheredt. aln, orfeur .

Cancer, Prev. , 5:504-506, Mar UChI et al,. . Myo
emb@iqnﬁmt Iﬁle[;% enggspg‘ig YO RRLOYEE recLeg‘mgﬁ}q ¢ ]é@aesent 1n'disor ers

r
such?fzé:ucg%‘%f% %@Qéxﬁ/b@g%?g dlséasecﬁgﬁﬁﬁlog S Hl&)ﬁ%? %il]rranga? gﬁwer
cervizdl dan8er] 88Jomkaiiinl Gimd:ra ﬂldlgﬂqa_mege tesatbmas,ehreébg 7261,0611 Tm&llar
cance ROty ey Finigry 1S TisgRgds P9Vl ot e g fa agent to o
subﬁ@%ﬁﬁ&ll%@fo@lg& su%cte@ 3 s%ﬁflzrmg‘f’[loﬁffﬁﬁord@%' e@%ﬂuﬁb@%ﬁh
Rev. 1990, 12:2 her nan, al, Cancer

thyrdidgiseasey iRDRHRD amommune tilsal derBrand Janc@anaffscting $hr|e, pituitary-

87-90 as t al, Bur. J. Surg. Oncol. 2001 ,
hypé&”%‘%”%%ﬁr %Wﬁ?ﬁlss%etg al, Acta Endocrinol. 1966,

[07131: 290-BRinvEatai fuﬁlﬁerii#)novﬂdes BAREds; it @l fkWkecting an
1: 990-994, Snyth et a CHn. Endocr. Metab. 1988,

analg(g-that intepfres witkipe Ainding shyswdilicst glysopreisin hargooe to a
slyefgiold el binmshiooti iAo LR e

that EnelGats with thdvbihaiaglof a 198dified glbprddin hopinbaswd glgtormbtein
J . din. Endocr i.nol. Metab. 1998, 83:1746-1751 and
recepor pafhiee asspeiated with disepslers syh a3 diygoid rapeesograves” disease,

RERL i
s B e ol o P R Rnl R e A I8 o1
cancpr d)emmmas; st cahdes tedtoruldrivancarppituitarp func@] bwulatory

dysfunc on Ftea pﬁas%ld%%e% ,hgg%l)fgune% rq%rtehtg/,e r%gﬁtfgétbr fn?er(tllﬂ‘?y, time-

limited conception or spontaneous abortion. The methods provide for the detection of

an analyte in a biological sample from a subject suffering from or suspected of
suffering from disorders associated with thyroid disease, including autoimmune
disorders, and cancers affecting the pituitary-hypothalamic axis or gonadal tissues are
within the scope of the present invemtion. In addition, the methods provide for the

detection of an analyte in a biological sample from a subject suffering from or
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enbodi nent, cells conprising a glycoprotein hornone
receptor are cells present in disorders such as

wo bopsoddocancer, Gaves' disease, Hashi noto' s BPOCBUSINES/(08957
ovari an cancer, cervical cancer, endonetrial cancer,

Iun a er, s breast cancer, .testi
suspegisa of ermgtéﬁ Tprgrsoc iR Hah H%%gtﬂm awﬁﬁmﬁts?s he
Conéémgg@gmg{ntghﬁgrpg@@@§soc:| ated with thyroid disease,
I ncl udi ng autorrmune di sorders, and cancers affecting
thepit uﬁldnawtrhy@oﬂﬁawmmﬁ(m axd ®osinggonadal tissues.
070] i n RN, al so ovi des nethod
07310y del FGRPPHE R RRE b ST ob ke uiony Hyfeortan b

admShi¥ERRMIL R Ruit @IeRaE tha eﬁs&@@bi%‘é{ralla'ﬂllﬁ? aftheReceRtion.! This
one enbodi ment, cells expressing a glycoprotein

can pest dpeoiticraddyqareniens] eewint of arngingstnatien,sneluding dsfravenous

v o GRNIE: L oSRRRRoo N IRR) e RaRep )

injebtidiQ. CRMREEL, othef ﬁmwmf acbﬁmas%ﬁau@ﬁ B&@be udeds Foe vkafiple,
cancer or pituitary tunor. The nethods provide for the

abscaﬁtl?w@r@g@fth%\aasggmstﬂr@latagwflé@tacg@mpléﬂlﬁﬁ §yordapyes of
SO BB T D Gl SRR g3agcugl sty
proxﬁém:mpsomfaieafmnhgtmhe (@it entesic ybygish aieam&toawo;ad or
gonada él ssu [071]. The. invent] og Lurt her, provi dets
minkeih dasradatiopna tig %cgwerlagreé%&g nig 8% %%P?YIH’WS of the
oral'lﬂﬁ&rsi %fo%‘f‘acl’i"ah@/o'f 18 2 inedisfige . Off s%rr{EQHétEﬁc%g sgllcﬂ qORMmeh ei n

hornorie to a gl ycoprotein receptor.
imagim dleH gm’mbmtestuhm tqape,saéalsoe)rmm aabs@ne@ulm‘d én thesalinstamces, the

) terf th the bi i fied.
modi8 P irrole il Tobmiatss ety bR RSt PRt dinal et
Alte@ﬁa%%lyahﬁﬁm\mﬁaﬁoﬁ&zﬁoﬁﬁ%@l $YG1: sdsh E@Vﬁgﬁheﬂ af@écedl modes of
G aves’ di sease, Hashinmoto's disorder, ovarian cancer,

adméngstvatioalcan notlizeddn dormed of winipdredsgradating i theastrointestinal

sach oS ooy g Ry ot R ot Bekeor

can Y8 @dlﬁlrﬁ’dtéi@d traffc@fahbbubly (e BB ItRnEREANY), 6f By Iﬂhhlahysn It will be
tinmelimted conception or spontaneous abortion.

appiegiatrddbat shanictraret spuitmay gpicvits theroaditionat g eV¢rﬁ11 aealth of

the QI C?inlecﬁlsgéc c# orﬁ%?gh tf?e#? E6Fi daglrgge 0'3% efrf

er|ng |sor ass C|a MAth
[O7Imyr0|dTEiaﬁmﬂenmumcbﬁdwngmaﬁbdgqnbpﬁndnSOﬂd@ﬁsorand
cancers affgctln t he p|tU| ary- hypot hal am c axi s
compaHEeR theieasigds adpiniten i 1Wéryswa§éhecqouterﬁf F%%lé‘ﬁi‘tlon

and HVRRHds@Ror 419 2883 &t on ({E 'ﬁgatgfl}%dg‘r tBE. fé'd%h(l% otf Iaﬁ agent)

et'ecti on an anal yte i I"0 oglc sanpl e
Thesutnuetto teudifnistegdfcanbodsaspaed by ooé ofskill @r thngtrtf (e@ma
radlgquzps‘g grecgnsco?cfglss Ctlakalhg din\t/g ct;or}ls{ eiaetlrotnl tke age, %\r/erg lfh I%Jan mgdical
condition of the subject. See, Remingtons Pharmaceutical Sciences, Mack Publishing
Co. (A. R. Gennaro ed. 1985).

[074] The dose of radiorauclides can be determined by one of skill in the art.

Radionuclide dosing is expressed in terms of radioactivity emitted. The radionuclides
can be administered to a subject as a dose of about 0.01 to about 1,000 mCi. In a
preferred embodiment, the dose of a radionuclide is about 0.1 to about 500 mCi. In a

more preferred embodiment, the dose of a radionuclide is about 1 to about 100 mCi.
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concei ving or maintaining pregnancy. .

Adm ni stration, Conposition and Dosing [072] The
wore@sfiowao gl ycopr ot ei n hor nones or conposi t i onBCT/I82080608957

can be adninistered by any suitable route that ensures

bi oavai | ab n th circul] ati,on i.s can best be
In a gagyp @{Féﬁrﬁt fies?t P rafhoaaﬂf(ﬂ? ig AbotiSdA,
abolit' i) M@i G ﬂbh@Y@f@Rféﬁ e(rﬁﬁ@dambz;i}t §§ ot @fad(dﬂ%:{%hde is
I ntrader na subcut aneous I ntraperitonea
abotl ) mCnj Sazt Tottls, etl@h\ﬁﬂ&rqzdd@ﬁéﬁ(ﬁbﬂi’eg Bégrossi etal., Eur. J.

T S B8 e p ROk SR BLS, Sheorbben

116@ 1@2@130r1‘ﬁ€(§19§ra€8°d RERiMbpEdfabh@) (| ncl udI ng but not
mted to ingestion, buccal and sublingual routes)

6. pr wla%roprlateforrmlatlons (e.g., enteric
coatings) are used to avoid or mnimze degradation of
[07%]he act The/follomdreid eptophetlgexampie pﬁbowalne;apeutlc agents could

be dEfhvare? R B i bashelh Rl e RESIE TPl SERA AN s,

deli@@§tté 8 kkrsigtchice céuaqtlgux@h bﬁﬁbé ngﬂeﬁqaﬁ@&ieﬁleﬁﬂg 5 @froid
I n these instances, ified ﬁr ot el n hor nones

canggy éelhmthékﬂgewmﬂa@ngﬁlﬁ@nmnemtwé@S Rabndisgetface. The
| v, ch
o AR P RLAGLLPD 0 BUSREEL s LB !
depidted|as Z\ed-lmkecag@'y d:l hpsd@ré\pmellﬁng egnada} is QBuple td‘lzeretrovnus
gastrointestinal tract. In one alternative
that ppepupieddo OF GEpTE6s épﬁwﬁbm%égrrmo TeHHNe Y T$Ié]ﬁst0f<ﬁ’é e8P 3.

In tlﬁ?glceg 1@0! {I‘lﬁ?tafﬁlﬁﬂ%to? iRAB& ?@F]: L%ﬂ‘o\(lfmx%]e?s%eglﬁc binding to the

trans erma I nhal at1on
TSHhpTeecatpsal doeat at-b ey delieereddo thewtieinitpyf tertirymoid dantérecell

condi ti.on, overall health of the subject, the
to e’é‘iﬂ%’g‘@&d@ﬁmﬂ]leggf;ﬂer and the type of inmaging to be

07€F|e rf or nBhnels@dmlio [&&REEUPdIFRIRM A 0P Lol Be FREIED ﬁﬁng high
gl ycoprotei n hornones or conpositions thereof to be

affiratyninteraioarbetivesinld TB&F gnalwg dnd the largely elepleted pool of TSH

o b She R oF T A S BRI e
fac@t&fé@rﬂy th®hi8 @ﬁiz[ﬁ}ﬂhﬁtkﬁ&ﬁé’n Bakebe titahsdifibag @c@? rofie of

in the art (e.g., a radiologist or oncol ogist)
horm@rn@is migsqrﬂv@é h@lz@nsfmé the glmpnrﬁf@malg@mom éfrcaptorSh elalsuph and

fen f bj ect e
scerliif SRl & Bk hORqiR) Bt soD R Mo RSpe or
targéied ﬂallmryed) a d&8&ours[ RN4|ThEhptake DE t1aé gerdsic onatehidldasican
be determ ned by one of skill in the art. Radionuclide

increpss itheghunabes Rpreserieys pRd restars oot diffesrnsiationvItigalami t t ed.
hprtHQsiEe%dcthrHéﬁjvérg%% a modified glycoprotein hormone to a cancerous cell,
for example, delivery of modified TSH to a thyroid cancer cell, will increase the
number of TSH receptors expressed on the thyroid cancer cell. Such increased
expression of TSH receptors would stimulate or restore cell differentiation or

facilitate killing of the thyroid cancer cell by providing an increased number of targets
(e.g., TSH receptors).

[077] The disclosures of all publications referenced throughout this
application are hereby incorporated by referenced in their entireties. The invention is

not to be limited in scope by the specific embodiments described which are intended
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can be adm nistered to a subject as a dose of about
0.01 to about 1,000 nCi. In a preferred enbodi nent,
wo b@sdaweo o f a radi onuclide is about 0.1 to abOUUSHOD008957
nC. In a nore preferred enbodinent, the dose of a
gpgnucljde s .about_ 1 to about 100 nCi.In a nofe
as Sl&.g PhiERilonss fiﬁ‘éﬁtlal asRertypkiBe drveatipnandfirgtionally s
I I
cqu ARl etlols BRI A, re o BESepPE 61 B iftntion fpdecd
varip@ mo@“eatld'nstdf ftlee, 1rﬂtenabn, i Ia;idldmd td 895e st(wh) aiUBsaribed

Degr. Phar maco] . . 1995, .
herc 0l Basin<GHpPARA (& FIRSE SM Tibart o epadgydescription
Such k(i catibRLde %Qendé@ﬂf ﬁﬁrv?iﬁﬁg HReLBHE opbhe app&idet %Paiﬂl@

EXAMPLES [075] The following is a prophetic exanpl e of
how t herapeutic agents could be delivered to a thyroid
cancer cell, particularly TSH receptor (TSHR)-

nmedi ated delivery to a thyroid cancer cell. Figure

lprovides a schematic depicting a thyroid cancer cel

with thyroid stinulating hornone receptors (TSHR) on
its surface. The nodified gl ycoprotein hornones,
identified as a high affinity TSH anal og and depi ct ed
as two-linked gray ellipses representing subunits, is
coupled to a retrovirus that is coupled to or
expresses sodi umiodi de synporter (NI'S), TSHR, toxins
or p53. In this scenario, the high affinity of the
nodi fied TSH provi des specific binding to the TSHR

The coupl ed agents are thus delivered to the vicinity

of the thyroid cancer cell to exert their desired

effect. [076] In one scenario cancer cel
differentiation could be restored using high affinity
interation between a TSH anal og and the |argely

depl et ed pool of TSH receptors. In one scenario, it i

s hypot hesi zed that delivery of genetic material can b

e facilitated by the high affinity interaction between

the nodified gl ycoprotein hornones descri bed herein

and the gl ycoprotein hornone receptors. In such a

scenario, genetic material can b e coupled to a

nodi fied gl ycoprotein hornone for targeted delivery to

a cancerous cell. The uptake of this genetic materia

woul d i ncrease the nunber of receptors and restore

cell differentiation. It is also hypothesized that

delivery of a nodified glycoprotein hornone to a

cancerous cell, for exanple, delivery of nodified TSH

to a thyroid cancer cell, will increase the nunber of

TSH receptors expressed on the thyroid cancer cell

Such i ncreased
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expression of TSH receptors would stinulate or restore
cell differentiation or facilitate killing of the

wo bopsod@ocancer cell by providi ng an i ncr easedPCIRENG/008957

of targets (e.g., TSH receptors). [077] The
di scl osures of all publications referenced throughout
this application are hereby incorporated by referenced

Whatyis elagngdésiti reti es. The invention is not to be

1.

10.

I1.

li ifi ' i bed .
BTG5 REG 8, RO A RSEALR i
i ndnath@tu@bmﬁexgtallmﬁlstdnmgimuenllsj'barm. madified glyctprotedd | y
i val ent thoo}s drﬁqd conmponents are within the scop
HEOR G T lieaproei oW O BIE &t P GnB U oD
in Y, gﬁﬁg
heﬁg?aﬁ%éafésqgggﬁ%ﬁ%%%gpgﬁ pﬁ??)tﬁ,teﬁgse SE@| I"e r? 'p?ﬁ@lm
ar thofmane hé dbecegpiaid nobelsited giycopnoteiBumbmoneli fi cat i ons
are intended to fall within the scope of the appended
cl athesndihald dfClginail Medrdis thelmodifio® gljeaprofein hBghdig is a
cells conpr|3|n a gl.ycoprotein hornone receptor, said
me tAskified Hyioxd frgﬁﬁ g s hemaed§SHY a subject a
nodi fi ed gl ycoprotein hornone, said nodified
gl yidspratedet @1%héVh¢a€W the medified ghycopretaimhemiasn it bat
| NGLERRES IS OLTRNE, ARLI LYpE alive to the wild

type ¢ ycopro eln ne an cting sal d nodified

R L EWB’F&%E}?JP%h%g Sy Spriieh Py n0 S &' "

th){]ﬁt@ﬂngu@ hm(ﬁ{el(m)hor none (TSH). 3. The met hod of
Caim1l erein the nodified glycoprotein hornone is a

no [ el h
ot g R EMHIR oMo BETPREoSbiRH nohond 10
horchomeniicsgamatlott@nn 2C6Y hor none (LH). 5. The net hod of
Claim1 wherein the nodified glycoprotein hornone is

¢ hdk emdittod of @dgitt D piherdiChe. m&difidhESHRi ffod fafm (Heainrltl Aype
wherein the nodified TSH differs fromthe wild ty
TSHSHhing Hhet thepodigige fliSEho-pappmt compises atdesp PP%E%SlCanmO

l e liec f

| p3EL PRRRRL SRRl Aypapblggs: telSsiedeltgmo
7 anh@2net hod of Claim6 wherein the nodi fi ed TSH
conprises at | east one basic amno acid at position 1,

6, Thé mdthod B3 Cl4ith 6 (et iH? rlodified MEHOSIPRYE 4t-least one
basic amino acid at position 1, 6, 17, 58, 63, 66, 69 and 81 of the B-subunit.

The method of Claim 6 wherein the modified TSH comprises at least three
basic amino acids at positions 11, 13, 14, 16, 17, 20 or 22 of the o-subunit.

The method of Claim 6, 7 or 8§ wherein the basic amino acids are lysine or
arginine.
The method of Claim 1 wherein the cells comprising a glycoprotein hormone

receptor are cancerous cells or cells indicative of an autoimmune disorder.

The method of Claim 1 wherein detecting increased levels of said modified
glycoprotein hormone in said subject indicates the presence of cancerous cells

or an autoimmune disorder.
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8. The nethod of Claim6 wherein the nodified TSH
conprises at |east three basic am no acids at

weomstivwns 11, 13, 14, 16, 17, 20 or 22 of t hePCT/US2005/008957

12.

13.

14.

15.

16.

17.

18.

19.

20.

a subunit. 9. The nethod of daim®6, 7 or 8 wherein
asi acids are | ysine or arginine . 10. The
eiii& i% %) %ﬁi@ hh¥hetein thscapesrous C@Qﬁﬁﬁ ‘gi/%d garcinoma

glxﬁggrotein hor none receptor are cancerous cells or

cells indicative of an autoi mune di sorder. 11. The

TeU R Aho Bk, YISAELSY, RLERIIAL JASLRASRL oSk e

nodi ycopro el'n hor none i n sal
| ngireat ﬁﬂlsisﬁ@lgﬂff&ﬁ/eﬁﬁlecﬂfcef; AE R Qucet Selrdicslrcander,
aut oi nmune_ di sorder. 12, The nethod of O aim 11 wherein
t héPEamERabeRNGEE Inag Sﬁ@efaﬁﬁa&néasc‘éﬁe%’it (FaRRET esticylar pgneer or
The, 1%5%8& Caim 1l wherein the cancerous cells are
sel'ecte om the group consisting of ovarian cancer,

U O e BAPSPIO1a BT ¥ i P BISSiBRAQURLEAR e BANEE sisease

ung cancer canc
canﬁ@hthnmmtsM$6mmntunnr 14. The nethod of daiml1ll
wherei n the autoi mune di sorder is Graves' di sease or

HasieBétRod §f SR 0 @herel® saﬂ%d‘i‘ﬁ’éd"%‘}lccﬁfrot@hﬁhdﬁnbne is
wherein said nodified glycoprotein hornone is | abel ed.

16 labefed. met hod of Cl aim 15 wherein the label is a
radi opaque | abel, radioi sotope | abel, fluorescence
| abidle methghofifdgnet 3 whemibethe 1dbe] isthedivpiedlabél, Gdadisvtope

16 rein the radi ppaque | abel ;i.s. an ionic or

nori%l‘\%’i' HORGERDCC %g»eﬂ% f?iﬁil%ﬂ?g Clek ai m 17 wherein the
ionic agent i.s_ selected fromthe group consisting of

d. aPemeibed of fFdynuks waersiy edia@ﬁmquféaéieéw@@glp%%enomomc

ég]%iaztrizoate megl um ne 66% di aztrizoate sodi um
10% di aztrizoate sodi um 50% i ot haI amat e nmegl um ne

30%, i % I
It g b S R T R
19 cﬁ%mﬂngﬁﬁTﬂ)ﬂaﬂt&ﬂzb@iﬁSndgh&hﬁﬁBO%L Yiazidarehbgdmide @D, M
17 wherein the nonionic agent is selected fromthe
gr Wtrmoate meglumine 66%, diaztrizoate sodium 10%, diaztrizoate
sodium 50%, iothalamate meglumine 30%, iothalamate meglumine <43%,
iothalamate meglumine 60%, ioxaglate meglumine 39.3%, iothalam ate sodium

19.6% or combinations thereof.

The method of Claim 17 wherein the nonionic agent is selected from the group
consisting of gadodiamide, gadoteridol, gadoversetamide, iodixanol 270,
iodixanol 320, iohexol 140, iohexol 180, iohexol 240, iohexol 300, 10hexol
350, iopamidol 41%, iopamidol 51%, iopamidol 61%, iopamidol 76%,
iopromide 150, iopromide 240, iopromide 300, iopromide 370, ioversol 34%,
ioversol 51%, ioversol 64%, ioversol 68%, ioversol 74% or combinations
thereof.

1
I 31 99m.

The method of Claim 16 wherein the radioisotope label is or Tc
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consi sting of gadodi am de, gadoteridol,
gadover set am de, iodi xanol 270, iodixanol 320, iohexol

wadds1dwbexol 180, i ohexol 240, iohexol 300, iPtEXS81005/008957

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

350, iopam dol 41% iopam dol 51% i opam dol 61%

i opam dol 76% i oprom de 150, ioprom._de 240, ioprom de
300theigihedi A &1aing 16 whgesin Hhe pazpagneielabsl is gadgdiamide,

i oV. . 0/ i 639 i 0 . .

corpaRtit Badp QS et RimbAUEL BRloobARE dimegpumine,
when@igafadhigirtadoginng bogenbiaftéinsitiserédf3 ' or Tc99m . 21.
The rneth .od of Claim 16 wherein the paramagnetic

| abEHe mah@ddddilaim dgurtigrdoi@FisceladmidstiemhsE padtidtin,

f er unoxi des, gadopentetate di megl um ne, mangaf odi pir

t r iteaeiramin aiphe.ciespderelin A5 carpkinatigns thereofThe et hod of
Caim1l further conprising adm nistration of

pr ohiemedtihyed afi§ylpia t »piharean giedabejwhmddified ighycoprotein hormone

conpi ions thereaf.. 23.. .The nmethod.of Claim1l

wnar B  BEIE seishibr i T SRP it nep afRrb g rpsgnance
detipagiad, bympursd!tbodgsghe thednt Rdlear MYBichiRMasind) X-Riy,
magneti ¢ resonance i magi ng, conputed tonography

i MY OZHUYe EAdioraglide Haaginge engubiretiony theveefnogr aphy,
radi onucl i de i magi ng or conbi nations thereof. 24. The
metThe dnesh odl adiGleins | Wwvderimdetettingtanragnaamt afisidhiabetedsapdified
| abel ed dified gl.ycoprot.ein hornope in said. subject

| nai et ep oot i S8 SO g ndity R e areighcs oTgpnCerous cells
autp bR nthe® desrder2d5. The nmet hod of C aim 24

wherein the cancer is thyroid cancer. 26. The net hod

of 1HeRhdthdd oMeasial 2 LRereSRRehndes iSRYRSI Bthchf om the

group consisting of ovarian cancer, Uuterine cancer,
Cerptle G 6ABF M ainC o4 QMBS Bl c?ﬁ‘&? Fsr seldcHi% G WefEroup
teratomas, breast cancer, testicular cancer or

pi tcondistinge bfiowarianXancerheteting baade ter@lical canddr, ehdwmtetnial
t he aut%innune di sorder is Graves' disease or .
Ha SARGTHLIIE CERessy 1EHomagy brersheangerotestictha Gapestion gigfary
agefphot 0 a cell expressing a glycoprotein receptor to
a subject in need thereof, said nethod conprising
ad?h? Rest ro'ri%@ Ctléﬁrrf% thgﬁéﬂi %%tau AnAgGE 'd{sgfdép lise(gratv%s ’adisease
nodiTied gl'ycoprotel n hornone havi ng at | east onhe
nmutoatiaghirhbiats diseideases the hornone activity relative
to the wild type

A method of delivering an agent to a cell expressing a glycoprotein receptor to

a subject 1n need thereof, said method comprising administering to said subject
an agent coupled to a modified glycoprotein hormone having at least one
mutation that increases the hormone activity relative to the wild type

glycoprotein hormone.

The meth.od of Claim 28 wherein the modified glycoprotein hormone is a
modified TSH.

The meth.od of Claim 28 wherein the modified glycoprotein hormone is a
modified FSH.

The meth.od of Claim 28 wherein the modified glycoprotein hormone is a
modified LH.
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gl ycoprotei n hornone. 29. The nethod of C aim 28

wherein the nodified glycoprotein hornone is a

woasfidwad TSH. 30. The net hod of C ai m 28 wher PCTYUS1065/008957

32.

33.

34.

35.

36.

37.

38.

39.

nodi fi ed glycoprotein hornmone is a nodified FSH 31.
The nmet hod of Ol aim 28 wherein the npdified
;Tébepm@fmdm r@a%%% vwhgr%p Hhsdanedited glmcwotefﬂf hermenaigd

qg 148gWherei n the nodified glycoprotein hornone
|s no l'ed CG 33. Trie nethod of d ai m 29, mhereln

dj d £
e R Bttt 2 el st SRR PR it ove

baSIFSHaﬁltﬂzQ tRe mdd e dOSH tisaBsnisedgsiseslaf 1eanmohlae>ag1rc@uﬁno
consisting of 11, 13, 14, 16, 17, 20 and 22.

rreta%@ abpostiionsepotegifema the arae erngistingal ThH3e dﬁpw,sl@s 20
a'n one basic amno acid at position 1, 6, 17,
gg ‘66, 69 and 8 1 of the b-subunit. 35 Trie

Lﬂi?%g%e it SRR P R ol dolBed ThBSoIPE S T g e
14 bakfs arhiho a2 &rpodidiodfl, 6hE7, 38s6M66] 69 alﬁﬁgl 3t tie preitiad.

of Caim33, 34 or 35 wherei'n the basic amno acids

ar ey ¢ #leff VT @LSH D9 Qiered! theTﬁécﬁﬁE@TQH@oﬁfprﬁ:@bmeg@ three
wherein said agent is selected fromthe group

corbgisst amgnogfcidsyat ppsibemsctli, 18, Eoipolin@8 or aAoif bloelivesbunit.

drugs, sensitizers, biological response nodifiers,

r aditosoethodest, Clhmx Bh 34 ari3duslesein the basiddmiab iacids are lysine or

thereof.. 38. Trie nmethod of Caim 37 wherein the agent

i s 32Uy sel ected fromthe group consisting of

natural aor synthetlc estrogens, estrogen receptor
&h%mﬁ@ FrJaas 2 whereimenic agams Is sslegiedtiosm the group

St' g’of%?tragﬂ) QR gSﬁlﬁﬁSeﬁr{%@)o&% déyt ﬁEe‘}Qe”

|nh| ona Iucocor I'co ds rgid
ho Ibﬁmmcal &Eﬁpbhsfeyrh&ihﬁelagﬂﬂtcﬁmclﬁﬂdsyﬂoatnlsngnagﬁﬁt Sombmatlons
antj metabolites, antimtotic agents,

epi%%ﬁ@ hyl | ot oxi ns, anti neopl astic anti biotics,
antlneoplastlc hor nones, plat|nun1coord|nat|on conple
agdmemethadmiAdamedi sierin hsgenttise dengselested from the group

comnsisting of natural or synthetic estrogens, estrogen receptor modulators,
progestins, androgens, ovulation stimulants, gonadotropin-rel easing hormones,
androgen inhibitors, bisphosphonates, glucocorticoids, thyroid hormones,
antithyroid agents, alkylating agents, antimetabolites, antimitotic agents,
epipodophyllotoxins, antineoplastic antibiotics, antineoplastic hormones,
platinum coordination complex agents, anthracenediones, substituted ureas,
methylhydrazine derivatives, DNA topoisomerase inhibitors, retinoids, or

commbinations thereof.

Thie method of Claim 38 wherein the drug is selected from the group
comsisting of clomiphene, finasteride, propylthiouracil, methimazole,
bleomycin, vincristine, vinblastine, cisplatin, mitomycin, ifosfamide,
cy clophosphamide, doxorubicin, paclitaxel, fluorouracil, carboplatin,
epirubicin, altretamine, vinorelbine, mitoxantrone, bromocriptine prednisone,

porfimer, mitotane or combinations thereof.
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met hyl hydr azi ne derivatives, DNA topoi sonerase

inhibitors, retinoids, or conbinations thereof. 39.
waeios/1owdhod of Claim 38 wherein the drug i s SECBUS®AS/008957

fromthe group consisting of clom phene, finasteride,

propyl thjouracil, nethi mzole, bleonycin, vjncristine,
40.yi r{ﬁ}ea@%thﬂé, of Glam 48 vrherein thespasitizeris spl¢cied e the group

oy o . i ci , Lo

fi Edc()) ?%u r ?c .B? & car B‘%%?%t #;E,Oﬁie%??lggféé%%?%g Id% lpaé%egﬂiorﬁ e,

vi mondlifrtiosys theteokant r one, bronocri ptine predni sone

porfimer, mtotane or conbinations thereof.40. The

41. metTiednetho @ ¢ Caid8 3 Meicedin tHepeseig aitidlagical isss@ise elictifier
fromthe groug consisting o f netronidazol e, .
ni S6krigdLsp® th grapaampistiog ot intesisreroe. atsHisTaP; Byt feron-y,
th . ¥ i 37 i t .

o B! nged s iAo b A loh, SdlcMll) MGG o Ty REERLin
gr aoerledkia -4t integleakin Ntistefleslam-6ap53 ot @miténaionk thereof.
interferon-g, tunor necrosis factor, |ynphotoxin,

42.1 nt’Eie etkd d-off, Claith 87 hetigkdin the, agent i€ i InfaHoiclondl antibody,
interleukin-4, interleuldn-5, interleukin-6, p53 or
corRSl¥Faneb matibpdy pfombinationereefno d of O ai m 37
wherein the agent is a nonoclonal antibody, polyclona

43. antThsousthod addapinn 37 inherain drecagent 143 celthignaleiransluetion
Claimsg V"%E eian the agent is a cell signal
transauetTo :%éfhmay nodi fier. 44. The nethod of O aim

44. 43 mhah@hbdidtelagens wherse liecigest it kEl8etbd oty Beeroup
consisting Q forskolin, staurosporine, phorbol

;
esteepgstingont Surakelitd slaueasporing PAARRAL exisrs.dropgéeroidal
o1 SlBmrdh ) B AN, bPEhatdtR mcll, et hod of

& agent 1S a cytoprotective
45. corfiruneho d@f Olbien AP theckio theGgantiis 4 3yiwipesteitivet dv@npound.

cytoprotective conmpound is nesna or |eucovorin. 47.

46. TherHeah&RE AT (Thigh A3 Fhedhie tiRi cYtdpite bR hh@8s hfesna or
sel ected fromthe group consisting o f 131 I, 132 1,

32fcucp8eriRe, 188Re, 203Pb, 212Pb, 212Bi, 109Pd, 64Cu,
67Cu, 211At, 97Ru, 105Rh5 198Au and 199Au. 48. The

47. metHedngho QldiGiniy 3 Wwdersim thehredibowdlideiis sal¢atddfroabthiergroup

di pclgglgs%{r{ga of QXL 32 [, %p, 185 Re 18R, 203, 212py, 21255 109py S4cy 6Ty
27t SRy, 1%Rh, %Ay and A,

48. The method of Claim 37 wherein the toxin is ricin, abrin, diphtheria toxin,
Pseudomorias exotoxin A, ribosomal inactivating proteins, and mycotoxins.

49.  The method of Claim 37 wherein the viruses are selected from the group
consisting of adenovirus, retrovirus or combinations or fragments thereof.

50.  The method of Claim 28 wherein the subject has or is suspected of having a
disorder selected from the group consisting of thyroid cancer, Graves’ disease,
Hashimoto ’s disorder, ovarian cancer, uterine cancer, cervical cancer,
endometrial cancer, lung cancer, teratomas, breast cancer, testicular cancer or
pituitary tumor.

51. A method for the detection of an analyte that interferes with the binding of a

modified glycoprotein hormone to a glycoprotein receptor in a biological
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Pseudononas exotoxin A, ribosomal inactivating

proteins, and nycotoxins. 49. The nethod of C aim 37
woL@sadr0d he viruses are sel ected from the groR@QI/US2005/008957

consisting o f adenovirus, retrovirus or conbinations

or fra er eof he nmethod of Claim.28
Meﬁ%ﬁn ﬂ?@%@%@m@r( .@H%E%gxeéamale Hath dgrodified
di s # Y.
can%'éﬂ%@%bgféhﬁ%?i R
can@@cpnumannh@n@awaesﬂkdannmnaHMUamnebuvemmdnewﬂdanw
can

C oot O ARREP S n ) P et e A g b

t he 2fRBEHT BB sithaPdetedral iMliBatedBle PréeBtd & fsetéd &F doalyte
bi nding of a nodified glycoprotein hornone to a

gl ydenpinepies matetpe binding of abnedifigd elycepinisiie hoynere to a
(|) contacting the sanple, with a
et RO BRRL Sl the sanpl

ycoprotein hornDne sald nodi fi ed

I rot V|n one nutation th
520 ot AR ool R o in hef el Rabe DBSeta daiin of te
ty pﬁq&ilﬂ@@gl@@&ﬁbfélm@dﬂmﬁs b@dﬁﬂi With el &fpkbRth Rc8pBPA the

wherei n thée presence or anmount of the signal detected

i ndbedegisaltshmpls esence or absence of an anal yte that
interferes with the binding of a nodified glycoprotein
53 hor fhaendtbodofClaon pil otherain theceptabis. th&gresdine orenftonht of

d ai rein the signal is the presence or anount
of FgéE%ﬂH&Q?%§O§W§%%ﬁ?k%ein hor none bound with the
gl ycoprotein receptor in_the biological sanple. 53.

54.The Thetrsrbet Goin sl svhrrrér Biersignabisghgpgpence qriggnount of
pre in the biological sanple.
§%ﬁﬁ& 1ﬁ@§HH§§E¥ st '1 wherein the signal is the

pre ds [ e _biolo al

55 L ampe e A SR saRhgH BeanoDis Hpetatietretiupnal
is phgpmkﬁﬁﬁﬁﬁexﬂ@oBQEENknqﬂaprogesterone in the
bi ol ogi cal sanple. 56. The nethod of C aim 51lwherein

56.t he Tk aisthod & C1Rfn B S3RRGEHRIsi@APIRhe ﬁtfeséﬁt‘ésdrta%ount of
trisphosphate or other conponent of inositol phosphate

pat hm;to igphoppbateer biber eimm@ngninefSndsiwhpleiphatetpathway.
578,98 PGS Pl BRI PR g
conitRREI@Ar calcium, activity of calcium-dependent kinases or a combination
thereof.
58. The method of Claim 51 wherein the signal is the presence or activity of
protein kinase B (PKB) or serum/glucocorticoid-induced kinase (Sgk).

59. The method of Claim 51 wherein the modified glycoprotein hormone is a
modified TSH.

60. The method of Claim 51 wherein the modified glycoprotein hormone is a
modified FSH.

61. The method of Claim 51 wherein the modified glycoprotein hormone is a
modified LH.
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t hereof. 58. The nethod of Caim5 1 wherein the

signal is the presence or activity of protein kinase B
W@ RiB)Lowno ser um gl ucocorti coi d-i nduced ki nase PSOK$2005/008957

59 The met hod of O ai m51wherein the nodified

prote| is a nodified TSH 60. The net hod

62.of "Eha mgtodo {7@'@%, X e i Inpdidied BPEORHQUEB IO TRERR e

|s deifed FSH. 61. The nmethod of O aim 5lwherein

t he nodi f(lf egdgl ycoprotein hornmone is a nodified LH. 62.

3. AR PR % Gl o e IR Rog PR TRf e Bliconat ot e

C &b 41316 Smidiescdd at ab@lﬁmﬂseﬂeceaﬂ f1&H tieogioup sessislind 685L, 13, 14,
one basic am ng acid at. a _position selected fromthe

gr oupr ]cor2§|3§f1|2ﬁg>f61$e qpubupd. 14 16 , 17, 20 and 22 of
the a-subunit. 64. The net hod of. C ai m 59 wherein the
64. mp dT b aepthishpicGleim i58 ehesqin ﬁlm@odlﬁné TlSquognmweﬁ@t ggidone

e i b L R
TheS&BtﬂJ@d 69 akd &i of 56 M@nﬁ?ﬂtn t he nodi f| ed FSH
conprises at | east one basic amno acid at a position

65. Sel'ERb abthid PR ¢18n G0 MR &R AR HbdiNed FBHJe%mﬁi‘ﬂses Lb1eadtlone
20, 21, 22, 66, 68, 73, 74 and 8 1 of the ‘a-subunit.

66. bam@amnomdd affa @silion s@@cﬁdefr@nﬂletgreupmdnmstmg@ﬁ% 14, 16,
co [ | ea n at a position
P75 f1 RO 973 84 B gglg{ﬂ -sug)

sel ec’ted mthe Oup , 4, 14, 63,

, h t hod
6. ¢y wT B i odr Qaint B0 s ?f@fﬂo‘ilﬁsg ESHBriim s ot ugione
ar Q)éts\fé;hﬁiﬁlooiméﬁtgal %Bs'i‘ti‘on RbctelTRorlBld\26uPEofigip &, 4,14,

wherein the analyte is an antibody to a gl ycoprote|
r ecepth 6769d 6910é theeft tsubuwt. O ai m 51 wherein the
analyte is an anti body to a gl ycoprotein hornone
67. r eCEht aretlenct afdCleinh 68 264, 66 wa b6 whétkin THedasiet dmanhocicidslaaé psine

1 wh h nal I I rotein
5 Oraelr;glel{lrr;et e analyte is wild type glycop [

68.  The method of Claim 51 wherein the analyte is an antibody to a glycoprotein

receptor.

69. The method of Claim 51 wherein the analyte is an antibody to a glycoprotein

hormone receptor extracellular domain.

70.  The method of Claim 51 wherein the analyte is wild type glycoprotein

hormone.

71.  The method of Claim 51 wherein the glycoprotein receptor is selected from
thie group consisting of receptors for TSH, FSH, LH, CG or combinations
thereof.

72.  The method of Claim 51 wherein said modified glycoprotein hormone is
labeled.

73.  The method of Claim 51 wherein the biological sample comprises whole cells.
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hornmone. 71. The method of Cdaim5 1 wherein the
gl ycoprotein receptor is selected fromtrie group
wa@omsiistoong of receptors for TSH, FSH, LH, CG PE€T/US2005/008957
conbi nations thereof. 72. Tlie method of Caimb51
wherein said podified glycaoprotein hormone is | ahel ed.
74.73. The ggtaqdheidClam @il avherdin theipielogical sapeplp compiisesstel]
sanpleSniar i ses whol e cell's. I A- The method of Caim
51 erein the biological sanple conprises cell
e " ai.-m wher ei.n,.
75'detng‘(i:1? ?lgeﬁh% gj{ %l-egﬂgisgna Q?qrrl]g{eccg{eecéo? ﬁgfﬁeﬁ% lzglﬁ’gcjhé%g s that the
f r osubibafrdrh evHonothedislagicsammbr wasacatitet (eehffeding from a
suffering froma disorder selected fromthe group
con§isetdengelgsted Fprpihg sEARCOPSisiraeidhyrodel saress, Graves’ disease,
Has ﬁa@i‘ﬁhﬂ)t ’s(?llis%?('ié},e&iarigl\f Bhd Rl u‘feq‘ﬂlt%%ﬁn dft gﬁd&?ﬁetﬁﬁn&ﬁﬁer, lung
endonetrial cancer, lung cancder, ter At ofras, breast
cancaicer,tteatdnas, Breagtanoet,, tegictilar tadcgr, tpdtaitary tuvmdradarlytory
dysfunction, |uteal phase defect, unexpl ained . e
i nf 8YEFRFHSP; IWIQ%F%‘?C‘{%?“»WF%@HHP@ injeriatithempe frqtepinfortility
conggpllifited Eor?o%ﬁfﬂ&@@ﬁs%ﬁtaﬁ‘%rs tb&Rion.
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