WO 03/101187 PCT/ US03/ 17285 AN MAL MODEL FOR TOXI COLOGY AND DOSE

PREDI CTI ON CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s aﬁ)é)l i cation clainms
the benef¥® Y%f9’S. provi si onal Application Serial Nunmber PCBUPBEI28515,
filed May 30, 2002, which is incorporated in its entirety by reference.

FI ELD OF THE | NVENTI ON [ 0001] The invention is in the field of cell

bi ol ogy. More specifically, it relates to the use of fetal tissues derived

o o oA DT oRIeR ey MRt o 10 o

phenotype that can be used to assess activity or toxicity of an agent.

BACKGROUND OF THE | NVENTI ON [ 0002] The_use _aof I s is critical to
the correct assessrENPSHRE NE iTéb@LME%sﬁﬁgtg?‘%?% drugs. Tests
perfornmed on,twy 1.8 t 6, PibSlicatigh SerisiNG@nbdpanst er,
gui nea pig ng.ap?ﬁgaﬁ%n%raé%lgZ[%ﬂeglx%t;%qng’?é@,wgﬁﬁre ?Jimraeld V\%en filing an

| nvest i gagg/oeuet 1 sNawdVIug 3 QD002 crhichiis iatdiPdratctiie its coémty bowéirencgre | ess
expensive but frequently suffer from problens of being evolutionarily too

far renoved fromthe human and therefore not adequately reflecting human

physi ol ogy. This may be tr JSEEBYOBJHE BYYERAEYNand safety studies. Wile
this has a per.si st ent.. I +as nore and
nor e anti@§§ﬂes ar ef%\?&fmloﬁlﬁ %)%b g?&f@%ﬁ%@?&?%sﬁ% Fgﬁeﬁgyégnes even nore

acut e. [ 0R0As thitd e @F EgalriBeagierecdifiomront epadeprad alowed taprogesaci ds and
can be specific not onlytoagiven tein bui also t ecific

y to, pr I a
speci es. ughXgvpPRe 71 4V b a 9StthaF%tgerl‘:“[BF?1ﬁ%1"i cgﬁerégpﬁtamﬁ%g “on Mol ecul e
(EpCAM .rec I OPbgRRan, et al,
Endocr | nalile Siad TicrBlms Ml s B8 LR Bl R o caM
antibodies. This is true even though the protein sequence for the rat,

nouse, and human EpCAMs |.s >989 i be expected that nost
anti bodi es for therapeut %‘i‘é‘%}g‘gﬁ%&iﬁf‘]ﬁmﬁﬁ%ﬁ’é&m of species .

speci fici fobo2 VoSt hd uRAUF ahBR mdMel s Q@M to PERbAEN Isseaditkrs Ofttheny be
entirely “specific tor the human formof the protein, and not cross-react

Wi t h non- éffivacy andrsafisy ef nesr divgas Tedts piréoraiaden hvo RGeS, Usuplly plents1 187

PCT/ US03/ (]1'571};%381‘[53, rats, mice, hamster, guinea pig etc.), and frequently primates, are required

when filing an Investigational New Drug application (IND). The rodent models are
less expensive but frequently suffer from problems of being evolutionarily too far
removed from the human and therefore not adequately reflecting human physiology.
This may be true for both efficacy and safety studies. While this has been a persistent
problem for small molecule drugs, as more and more antibodies are moved into
development, this problem becomes even more acute.

{0003] Antibodies recognize discrete sequences of amino acids and can be
specific not only to a given protein but also to a specific species. For example an
antibody to rat Epithelial Cell Adhesion Molecule (EpCAM) may reco gnize rat, but
not mouse or human EpCAM (Stephan et al, Endocrinology 140:5841-5854,1999) and
vice versa for anti-human EpCAM antibodies. This is true even though the protein
sequence for the rat, mouse, and human EpCAMs is >98% conserved. It istobe
expected that most antibodies for therapeutic use will have some degree of species
specificity. Most will not react with rodent proteins, and some may be entirely
specific for the human form of the protein, and not cross-react with non-human

primate versions of the same protein.



[ 0004] Anti bodi es devel oped for the treatnment of cancer are routinely
tested for efficacy by injecting human tunor-derived cell |ines

subcut andRE Pt 0 i nmunodeficient rats or mice (nu/nu YT/EWEH)285Si nce
the animal's i mune system does not attack the human cells, the human
cells can grow into human tunors. The effect of the nonocl onal antibodies

h . b di ini i
oot e n- DT o monbRgies R Ribiat R oRRIeN Bt Sl bt PR s,
shri nkagegopefideat by BfectiR€hinamtuniakveticel Miies subredneoudlyime cel | s can be

i npl anted under the kidney capsule, a well-vascul arized area, and al | owed
to grow dmmuynedsficien ats eninicrgg@usr 8 Ud) ePipegthe gniBals \eHBHF SY¥Codel s" .
[0005] T e U oNeyer ) mﬁ%&ﬁg_t per form ng
drug safe éggétséez@g%@ﬁthug}eag%gsétﬁe a%n%eggéiﬁle@ggvl\ﬁn?nﬂéc ona antrliqlgodi es wll
not bi nd effeat sMHS eron6clomdl aptiddidsronathesettivansfoan ehendmuitatliedbby har m t he rodent

host via an antibody- target pedi ated nechanj sm nerally, s ty studies
O o b et o e oo o SE Ry S07 6L
Cross-r eagt%{w‘df, smirpéag@& {%ﬁ? £8b }Lﬁn Qo] Mt 2k 10 limdaBecan Jauman

rra t "wou c? (f)e

clinical S. early of great use 0 have a neans to
assess t duiptanted widet the délnap chtmoth, e svellrvasorlasdedposy, andelidwesito ggaw 8t human

tissues at a stage earlier than c|jnical i.a) , [0006] One known approach
to asses§hﬁd0@t§‘é’ﬁ~ ?B?Sétaye¥e§el't'%t8§élkiﬂ?ﬂ.$ﬁ%fﬁ%’£ﬂdasochem stry to deternine the
various higgg cel ! flest kanifal 48 IV fro ROWAH Bk iIR, RREGHRAG! oS-

However , wel | 'Known from antibody cfinical trials that ant’ body
bi ndi ng alropeafety assdssipers dectusy theafinsaifteteyt mGuenabardibodisalwilhnet tiedli es bi nd

to cancerous tissues but do _not. adversely affect their functi@n,,i.e.,
destroy tHRENOUSEREEYE Bipcg ap g‘,e_r‘g?rer ‘éﬂ%‘iﬁo%}}a it rogdeR SBYlataﬂgn@%"r‘ilg"er ous
cells. Sﬁglﬁe{ Rfedfta%&alfﬂi’éc anisﬂﬂ?‘@}e‘ﬁel%tl%r,aéafc@‘ﬁé‘t‘&@i%s hiwiReh bk BERRAGTated] | 255- 263

(1993); yn et al Jirnmunol Methods 73:157-167 (1984); Fetidly et al
Cancer Rdfggrmbnd@mab&0ibeds s qra9eictivamdth Binhate cels, opgwdihsata el 77: 699- 712

(1999). [Q007], Further e, It 1S tr | Ve dif.f1cul [N tissues of
various t§ §%Lhurf’%"g§“ﬁ[’£?é‘fﬁq?1o¢ P?@Pldﬁ(g%rﬁ'% (ﬁ(ﬁﬂ?att%ls%%cﬁ atvhgrng %?J[eo, it is

di fficul tyshys dtigfyndMBest Ratigddi@cisnoraibl Host ARkl dredylthun@h tigsueoanor mal tissue
or to assess any toxicity of an antibody on normal tissues. Mst studies

usi ng hursiagetdaslzay ghagtdlipicpkiriel. ssues renoved at autopsy. These tissues are

vari abl e f’Rp?@ual i tyOx?@ﬂncﬂ{zri%@?@acﬁtt@%&%sgl{%uﬁfégﬁgﬁg% kyydlave undergone maj or

changes. rnatively, € can be o I's renoved during
surgery immunchistochemistry to determine the various human cell or tissue types that are

bound by the antibodies. However, it is well known from antibody clinical trials that
antibody binding alone is not predictive of safety. Some monoclonal antibodies bind
to cancerous tissues but do not adversely affect their function, i.e., destroy the
cancerous cells, or reduce proliferation of the cancerous cells. See, for example,
Lewis et al Cancer Immunol Immunother 37:255-263 (1993); Herlyn et al J Immunol
Methods 73:157-167 (1984); Fendly et al Cancer Research 50:1550-1558 (1990); and
Balzer et al J Mol Med 77:699-712 (1999).

[0007] Furthermore, it is extremely difficult to obtain tissues of various tissue
types from normal healthy adults and therefore, it is difficult to determine the effects
of an antibody binding to normal tissue or to assess any toxicity of an antibody on
normal tissues. Most studies using human tissue utilize tissues removed at autopsy.
These tissues are variable in quality and disease status and frequently have undergone

major changes. Alternatively, tissue can be obtained that is removed during surgery



2 WD 03/101187 PCT/ US03/ 17285 because it is adjacent to diseased tissue,
such as cancer, and frozen or preserved imrediately. This surgically
removed QI npre relevant to the living.tissue thaPCTARISPEPSti ssue,
but because of its proximty to diseased tissue and/or treatnents that the
pati ent has undergone, the tissue may al so be significantly different from

normal tissue., .[0008] An, ani . model , t hat woul | o L conpari sons
of the efhfeé?:"tsebthL ag;ﬁc%ﬁé%hsgquﬁhésgeasu%ﬁ%gﬁﬁ%@%ﬁ? %%lo(gf?ésgls{%%t her protein
or small jFRhREAthl9. dhitthur@bally WeiRRediisaasntolae@vant o/ therljvigibsuothanl tissues
at the sane tinme would be extrenely valuable in assessi%%gt oxicity and

ef fi cacy avfopshéissugebet bepaisaal iterprpximity feadisegeed ssupandipn reagaents agi ng
assessnent s _of t herapeut i j: del
i i oty B EBRE G ST RETE R R R MmO
t oxi col ogksand ot her studies to be used to support the filing of an | ND.

SUMMARY OF THE | NVENTI ON [ 0009] The invention provides a_non-hu ani mal
model of [@80%Hal ti sé&é@lmq[ﬁﬁ%qdﬁ that Wﬁ‘ﬂléﬁgoﬁﬁé‘ﬁﬁttwa&ﬁﬁwd]fglga%fgﬂ%ssues.

Thi's model, J &, usef dl a%?orn’ocfoﬂaﬁfnﬁ%%g’oro glt o@ﬁbpgnélhﬁofefc{d@%%gﬁ 0]9 ’

t oxi ci ty):"moafg varrous agents on norrral an I seased t1ssues.
Accor di nghiman discanel @speainor) dne nomelniskwes ai thessamettinedwéwd bgereeratliyng a

non- hunan vertebrate ani nal, nodel_ _ havi target, norpal ,tissue of, mture
phenot y pevaluable inagpgrsting i eabe qugqya;g?g&%e% d%‘i’ﬁlapﬁf’g?ls %fngﬁ%dat e ani mal
by: (a) ;ﬁ@&ﬁ%ﬁ@%ﬂg‘i E&Eﬁeﬁ@%@@%&@feﬂﬁé afdn® SN 8 sPdciddQiimkhdnitas Ue

nt's made from i progeni

reconbi nant's mrat ure or or cells of the first aninal
into a senodul anined vinuidalsy be txtorragip valoehlp farpurpesas aidesigning thecat i on

sufficient o, support grow h d maturati of..said tigsue; (b) allow ng
the tar ge@XWBWIaﬁgpg’fg@m ’fesi“ﬁge ‘F‘%ﬁ%‘? S‘ﬁ)r?f)ﬁgﬁw {.‘BH%I%% %ﬁii nto a tissue with
a mture phenotype; (c) inplanting target diseased tissue or diseased

cells of the first aninmal into a non-human vertebrate recipient animl at
a location sufficient to sHUPMMARYGPBUEH BY VENdIG@Nseased tissue; and (d)

ani mal £ Pohy " FooTHY HARERHYATRHEs Bt ARl AR AR {2 oy
nor mal tigssie; @Rduirdpherody@eind disserdedsics.s Thid ricdeiistuseful forsikreaniinpl  ar e
' il ant eddgtcg';gnigjg ]:tl];ee erf%er::tts (Ie%?’e}cg}i(igg% cifnvaa(?igl?s agents on normal and diseased

tissues.

[0010} Accordingly, in one aspect, the invention is a method for generating a

non-human vertebrate animal model having target normal tissue of mature phenotype

and target diseased tissues both from a first vertebrate animal by: (2) implanting

immature target normal tissue or normal tissue recombinants made from immature or

progenitor cells of the first animal into a second, non-human vertebrate recipient

animal at a Iocation sufficient to support growth and maturation of said tissue; (b)

allowing the target normal tissue of the first animal to develop into a tissue with a

mature phenotype; (c) implanting target diseased tissue or diseased cells of the first

animal into a non-human vertebrate recipient animal at a location sufficient to support

growth of the diseased tissue; and (d) allowing the target diseased tissue or diseased

cells from the first animal to grow.

[0011] In certain preferred embodiments, both the target normal tissue and the

target diseased tissue from the first animal are implanted into different locations in one

single non-human vertebrate animal. In other embodiments, the normal and the



si ngl e non- human vertebrate animal. In other enbodi nents, the normal and
the 3 WD 03/101187 PCT/ US03/ 17285 diseased target tissues are inplanted in
into di f PEPEMYEF nal s of the sane species or of differ eRET/EPBEITES,
depending on the conparative data desired. Preferably in this instance the
i npl antings are nade in parallel, or as close to contenporaneously as

ticable, f er abl .the,. day. . | nbodi ts, both
Phe. | mpl ARERaa HPgdroRS o el 8t TR AR L AP ePodr Bted

tissue ar@ifftdBRpédles, 85iclliMg oh RledmpRatRRIa8 ®sA8d. "Blefersbll tabise for having
their tissue inplanted’into"a second animal are many, and include by way

of exanpl &stange dietimplantinggare arade m parpideined & chosd tottdempeaneplatass, with

particul arly. .preferred spegci. bei.ng mc rat s bi r ds jt,s, cats,
Rogs. i gptabuRaLEd, B0 S5 e BREERy SRSl Gy, [ iotng ckhdfrensth s | oo o
primates sHplanRE 1H2BQRARAI (RIhIRANEE a8plandd MRpK YN RasdddRdd ard Remaninmal chosen
to host or receive target tissue for Iinplantation is preferably an

i mmunodef PEE@At non- human vertebrate animal. Aninmals suitable to serve

s, nciodty o e MG ANLAMGLURAYB O RALERR IR

enbodi ﬁEBE@coﬁd@?m@&aim%ﬂiy)é aﬁ@irﬁhﬁ@@y{;ﬁe@mﬂehangrewﬁ viithost Binitagpgf dm‘ ce, )

rats, rabbits, frogs irds, cats 0gs,. pigs, eep, _goats, and non- human

pri mat es. Mo R g andAbERTERkaes, YHA pﬁlawufaﬁwa%%?ff PRECIES DEIng FHBGH Aals,

chi npanzeg: 40r. Kk : b L j .y preferred

for recei ?Fﬁ% r%%g{gh(ga)sf% Fﬁ%gg%g’.n%g?% Ogt?’l %e%},glgg%?&% ttge ?%ﬁ%lﬁﬁ’ gﬁﬁl?t#venti on are

i nmunodef homen primatestich 4srimbsensacidmpatlees pfiDihdhkdys. anot her aspect, the

i nvention (iﬂs ? ti ssyfglsrm,del for t et normal tissue.and/,or diseased
&A1 rst

tissue fr AR Shosen i RSt o preeive LrgehiiSery TRnioRlantetiieliot y pe

present  Wistdal An@hni iR aS di&it 80h-huS Bl QfebrA@An TR A 84l Bhigfble @F host
ani mal , erein"the target normal and/or diseased first species tissue is

sel ect ed fewerthis fimcyenans nuysirst inclydoby way of esangple tan@ witbbidishitajiopi ol ogi cal
systens: Centr

cont ai ni n&laﬁgﬂ?allﬁ ﬁ’%l\gﬁ(\éfofq%m@%}l %%ngt%%pggﬂc%%igegéﬁ%{ﬁb nd?nvt\%l?rtg?ng? ;ner
(pons, mededitadly J8isdhidakdh) theSRbPEonEREfg of BRAOEH, REbidEeRAbirds O4th,ex and
medul | a), Ovary, Pancreas (lslets of Langerhans and_ exocrine pancreas),
Par at hyr oidéigs, Pigsusheap,opiscdstopdumtinsirinaerd [nsomsyheghgaits fhe non-

human primate is baboon, chimpanzee, or monkey. Non-human vertebrate animals

particularly preferred for receiving and hosting an implantation according to this

invention are immunodeficient rodents (mouse and rat).

[0014] In another aspect, the invention is a tissue model for target normal

tissue and/or diseased tissue from a first vertebrate animal species having mature

phenotype present within an immunodeficient, second, non-human recipient or host

animal, wherein the target normal and/or diseased first species tissue is selected from

the group consisting of tissues of the following biological systems: Central Nervous

System: Brain - Cerebrum (gray and white matter containing neurons, glia, etc.) and

Brain - Cerebellum, Eve, Brainstem (pons, medulla, midbrain), Spinal Cord;

Endocrine: Adrenal (cortex and medulla), Ovary, Pancreas (Islets of Langerhans and

exocrine pancreas), Parathyroid, Pituitary (adenohypophysis and neurchypophysis),

Testis, Thyroid (follicular epithelium, parafoliicular cells, colloid, etc.); Breast:

Breast (lobules, ducts, myoepithelial cells, etc.); Hematopoietic: Spleen, Tonsil,

Thymus, Bone marrow (lymphocytes, monocytes/macrophages, granulocytes,



Testis, Thyroid (follicular epithelium parafollicular cells, colloid,
etc.); Breast: Breast (lobules, ducts, nyoepithelial cells, etc.)

Henat opo™¥? P310183| een, Tonsil, Thymus, Bone marrow (| ynpHdeys08d72ss
nonocyt es/ macr ophages, granul ocyt es, 4 WD 03/101187 PCT/ US03/ 17285
erythroid precursors, megakaryocytes, mast cells, ost eocl ast s,

ost eobl asts), .Peri pheral ood ce t tes,
basophi T SIYBIRS REERAPS, MeakB SsS LR BSOS oy B MRl o0
(bronchi, 18600881 &Dph, Yﬁﬁ;&ﬂocy@ts cmbnocy@arlsas I%Cwsﬁfophiﬂ!?m‘d blodl ood

vessel s (arteries, veins, Gast roi nt est | naI Eso hagus St omach
(f undus), ceBsgqji&teheﬁb,eBlesmmtpt)r e ?1118 (W@}Chhbrﬁf’@hloéfﬁodéwhf ¢)ool on,  Liver

tal t
(ParCal i NARRL L b3 S0 R WAL P 20 R o v
Pl acent a, 5§ H§éu@t Someb e [fufidus), CBhMl Hitestitis glﬁuﬁﬁ !f@hlﬁinabt dtﬁidehmh}alcmscl e;

Skin: Skin E) derm s, appendages, derm Peri pher al Peri pher al
Nerve; Mdsige Dﬂ@lltrlé@, hgpatqgcgﬂsf,@tcc)eﬁplgvapfy Ql)lﬁﬂdc Hzeptogginary agﬁg'ﬁ%nal wal |,

peri car d' {“Eogf{ %%%@nﬁlt {]%:t% Ul L a6s, ?élhg} tlﬁ %;R}a%%{raé?ﬁkentgﬁﬁtatea@l@ﬁgr l'ung

sanpl es, al n’ par arly erred aspects, the
i nvent i onChsix@Mubdabikeieil Skektal noussie; Gkin: aSkin ietiddrass, bpprandagesssue nodel s

for target normal human__ tissue, havi mat_ur and di seased human
tissue wheéaraiis); &) H@the%rﬁﬁlphﬁ’%&%ﬁﬁ g"igsé’lﬂgglai l%pﬁ'r’r{“t“ﬁéq&f

consi stin egtfw%lf' %gdoxﬂ{n%ﬁvﬁ‘ﬁ ?ﬁgﬂ%&ﬂﬂﬁﬁl or ﬁ‘@x‘ﬁ%@ﬁﬁface Bf é&&%fntesﬁhhl%eaﬁﬂ ver,
heart, co enum st armach yroid, salivary gland, and thynus.

[0016] | naritatings saagpesttc. the invention is a nethod for assessing the

effect of a _treatnent djrecte st .a target .di seased tissue by
appl yi ng E¢H treatlr?e‘??fta’cnd’a‘é'?’f’ ??I%ﬁ%ﬂ’@filag?e& &ﬁdlﬁveﬂﬁ%ﬁ Pertebrate

reci pi ent ani 0.6 0N6uSRE $4t8RarhA R huh &S tiduie nlcdBRtfoOARzee AP huat ar get

normal tissue having mature phenotype and a target diseased tissue,
wher ei n t tisse htwingemture sherotyperand idrssasod dwmab tigsus vereintheaparipbRuEaY f er ent

from the_.reci g and assessi reat ment on
the targets SH%F%&EC%H?O%GQQ%C%SES B%gﬁﬁlfg’g%ﬁgtfeﬁ&@% ¢ 8 %ﬁr}?%atg’pect s, the
ani mal  mogghgerOfkid, Hiver, hemeRbicen dasdenhal itbeuttathyroiduséifaly dard, ewil uat i ng
candidate treatments to be appfl ed against a diseased tissue such as

cancer, whylmushe treatment candi dates to be used for radi o-, cheno-, or
[0016] Tn another aspect, the invention is a method for assessing the effect of a

treatment directed against a target diseased tissue by applying such treatment to an
immunodeficient non-human vertebrate recipient animal of one species that has at
least one each of a target normal tissue having mature phenotype and a target diseased
tissue, wherein these target tissues are from vertebrate animal species different from
the recipient animal, and assessing the effect of the treatment on the target normal and
diseased tissues.

[0017] In certain aspects, the animal models of this invention are particularly
useful for evaluating candidate treatments to be applied against a diseased tissue such
as cancer, with the treatment candidates to be used for radio-, chemo-, or
radiopharmaceutical therapy or radio-immunotherapy. The animal models of this
invention are also useful for radio-imaging of neoplasms or tumors, and for the study
of metastasis.

[0018] In other aspects, the invention is a method for determining a dose of an

agent that is toxic to a target tissue by administering an agent to an immunodeficient



radi ophar maceuti cal therapy or radi o-i nmunot herapy. The ani nmal nodel s of
this invention are also useful for radio-inmagi ng of neoplasns or tunors,
and for tHROYIUH of netastasis. [0018] In other aspectsLCHRY3{1RFEntion is
a nethod for determning a dose of an agent that is toxic to a target
tissue by adm nistering an agent to an i munodeficient 5 WD 03/101187

PCT/ US03/ 17285, r.ecj pi ent Lhal 1. . I arget nor mal

ti ssue hé?/(flﬂlﬁn% w)%tehaﬁ ﬁgfr%%%ﬁl%gg%@gg t% 8?%%&?‘3@?3%&3’?}%@? ﬁ‘éiue froma

donor anipﬁ@ﬁotygd&lcﬁ@&iﬂ%@ bA@eAY tiksifom adonkel mimal mdsassessmdney seief f ect s of
t he agent on the normal and_cancerous target ti ss(ges.@%}%glgé I n anot her
aspect, tndelchyient pordiessesiigs Rbthergent e Peyal ghd fAng largfat is toxic

to targett-s%lggsect ed, diseased or cancerous cells to a greater extent than
normal cel'rs"by admi nistering an agent to an inm nodeficient recipient
ani mal tHhao19]has bdnhmathteasgedt, theirmehtion ssuecthad forgdendifying aphgandt ype and an

infected, diseased or cancerous target tissue from a, donor animal, and
i denti fyithe i H’é“ca@éﬁrtgeilﬁ%“terde‘gﬁ??é%f??'ﬁ@nci}%w Isée ag}ea@é&{fe% M he infected,
di seased n?%g%i%ﬁ?%?‘éﬁmthﬁ&&%g 1 SSHES AGnfn@HoRBk&Ent 18XbieRt aifanhithe nor nal

tissues. n“another aspect, the invention is an nmethod for
det er m nibag bath a efdet otimed tissve hating inature phemitypaand dngnfegedcdisensefl eased or

| Is t . t tent than. I | | i njsteri
agent | Lo CRRABICHREE Ga ¢ Sremes e ha g st AURAL RS T2 et

tissue h%&% S HeSr RRENOEYR R daBdc e d BPERISES tREbTBBsues $Salgrebtepm a donor
ani mal a determ ning an anount of the agent that is effective on the

nor mal arecktdnt éhaditbenemwthl disswsancer ous target tissues. [0021] In still other

nmbodi whol i mal - based, sc¢ ' i . Inth
ebod merP290 nven: ROROBKE SRRgs L PRI & AN At B ) 0

have al r eagyiveaabyadrhabaek that SIugiciteplsaned opcaredun gelisao bigeeatarvent i on, or
parts thereof, for testi ng the cytotoxic, cytostatic, ﬁ\nti m ¢r.obi al ,
ant i - i nf |etend thepynosmal epflp By adnsidpas wa&%%&ntwwﬂe P rrrapey

adm ni stered. it i i : 4 LV
e r et moncing) Gat Sl I e et Mok dicRpadrdh Aol
i nf ect i ongneddiseie Gosendaor Iiits] ambdoendiingg o aawonhaithaspmtthabls t he

i nvention, met hod of screening ggd identifying,.or testing a treatnent,

a
drug or c¥fsHve ol theqemalpnd the diséased or cancerous target tissues.
{0021] In still other embodiments, whole animal-based screening assays are

provided. In these embodiments, invention encompasses the use of non-human host
animals that have already received target tissue implants according to the invention, or
parts thereof, for testing the cytotoxic, cytostatic, antimicrobial, anti-inflammatory or
other therapeutic properties of treatments administered to said animals, or for testing
the activity of such treatments in controlling or inhibiting the development of cancer,
infections and/or disease. Thus, according to another aspect of the invention, a
method of screening and identifying or testing a treatment, drug or other substance or
treatment for activity against the development of or in the treatment of cancer,
infection and/or disease is provided, comprising administering to a non-human host
animal that has already received target tissue implants according to the teachings of
this invention, with said treatment, drug or other substance concerned and detecting or
noting any reduced incidence in the development of cancer, infection and/or disease,
and reduction in morbidity, as compared with corresponding animals that did not

receive the treatment, drug or substance, or detecting or noting an effectiveness in



treatnment for activity against the devel opnent of or in the treatnent of
cancer, _infection and/or disease is provided, conprising admnistering to
a non- huMA'HHL87 ani mal that has al ready received t ar getPEHESME7I8AI ant s
according to the teachings of this invention, with said treatnent, drug or
ot her substance concerned and detecting or noting any reduced incidence in
t he develo nt. of cancer InfeCtbgﬁhﬁﬁplor di sease, and reduction in

nor bi di tym lrgg%gﬁ'“‘ér&lg/\ﬁlﬂlpé?)wl% H@tl%l mal s that did not receive the

treatment, drug or substance, or detecting or noting an effectiveness in 6
WO 03/ 101187 PCT/ US03/ 17285 mai nt ai ni n rest or| ng. or inproving bodily
function. BRI EF DESCRI PRIEINDESCRIETHRA Yure 1 shows results

when tiss from r I I ey
capsul e ("5} él s 1, H% %1%@13&%%%@)%&1@%;(% : ng?e ok@n&ﬁﬁtg‘)fy‘ nude
(nu/ nu) (lacdlin ﬂwaqane&)capsulé@aﬁel(spana 627 3ardl, B )or Fatpud épanoisdrandis3efl mi ce and
all owed to develop into nore mature phenotype. [0023] Figqure 2 shows the

resul ts fRwsrgrugraegl dsebd) P%%%g%(ﬁa@?m%ﬁfﬁﬂww F‘H&B‘V“ﬁ%é?@e e ki dneys
of the a”ellmeﬁt@ %P*P{'Ebfnﬂrélﬂ 8“’@ pghe left side of Figure 2 shows
erl e o

LnCAP tunors V\:hl normal tissues. The wupper panels
are from ﬁ[mma]t ed anFlgmiesZ shlomlsehci fesulksofren qsmlgeﬂmmadeséue@fnrcont rol ani mal s.

0024] Fi h t t, t at
Col on rmt BT EOROdr o The RUbe P et M DRtk Bigtr 388 e aves
vere al SOSIdé&@ &\@1@ Minb s Fiheg t!uYncJ@% 1@%}%%&1@@5@&&%&@1 ERGEAMTIRNt I body.

Ant i - human M anti body nmPA6 does not bind to nouse EpCAM [0025]
Fi gur es %panplamB a6 bom tréated @subissvivie the meepweés fie dwoycatitpdignivialsh nPA7

Lo i, R ST R .

This antidpmaReRBHRMNs a8 IE:ERrikREt ARUS A PEeE PAMissaditwdaealso[ 0026]
Figure 5 shows two different human tissue reconbinants. A bl adder

epi t hel i aftaipedbyithiditeethiclebsled mPrq @BLA?H%@M@I@&@GY{ Mfldwmaﬁat ure
o edcer SR AR AN Bt PRI L o b dder resenchyre,
wi th sempeksvesi cl Biguree danmidyitesidnel thw)esu]@sr diﬂ)a\/\&fatﬂdffmatﬁstp@)swﬁhvel y
staining ncll%JlAl7 antibody. This antibody binds to the human PA7 antigen (CD46), which is
present on normal prostate and pancreas epithelia and pancreatic cancer. This
antibody does not recognize the mouse counterpart antigen.
[0026] Figure 5 shows two different human tissue recombinants. A bladder
epithelial progenitor cell line (hBLLA) can be induced to form mature bladder
epithelium (above) by combining with fetal bladder mesenchyme. However, the same
cells will form mature prostate epithelium when combined with seminal vesicle
mesenchyme (below). Arrows indicate positively staining cells.
[0027] Figure 6 shows well-developed human colon, pancreas, heart and
prostate tissues from human normal fetal organs that have been grown for six months
in SCID mice.
[0028] Figure 7 shows human and rat testis and liver mosaic tissues where the
epithelial portion is derived from fetal progenitor cell lines and the stromal portion is

derived from fetal rat mesenchyme. The tissues are recombined and allowed to

develop for four to ten months to achieve a mature prototype.



[0027] Figure 6 shows well-devel oped human col on, pancreas, heart and
prostate tissues fromhuman nornal fetal organs that have been grown for
si x nmont RO OVKIEE D mice. [0028] Figure 7 shows human andPGHUSBE3BFs and

| iver nobsaic tissues where the epithelial portion is derived fromfetal
progenitor cell lines and the stromal portion is derived fromfetal rat
mesenchyne. The tissues are reconbined and allowed to develop for four to
ten nonths to achieve a mature prototype. 7 WO 03/101187 PCT/ US03/ 17285
DETAI LED DESCRI PTI ONDET ATHED DIVENRIIENON ORSIHNNYENTIONE a non- human ani mal

nodel in which target normal fetal tissues or tissue reconbinants from
human or BOR%k ani nie depadicesnontlymnananipalraerde! inwhith tegetmarmagietal | i nes and

0 ooect o0kl Gl TRREF R U YR SpiPE oy oo

e resu ng no can e u assessing effects
of an agegin@norhal ReNdiheBindadisheord git e apask ﬁles@chyrﬁe,rm@aldnm)d tbar get
tissue. This nodel is particularly advantageous as del , because

normal  nerdgrge dRYRIRRMENtAS LI BIBRL diE yeulinggn F%‘% Brsfe ?rgans are not
readily ay gf!ﬁss;ﬁl% e?IEeE@rof gﬁ )ég&ﬁ of{%ﬁfhaﬁo'rﬂgl anlife. dx‘s%ﬁse‘&f(lz %g%%'ﬂ:e‘i fardde Ssues or

tissue ret rom hunman progenitor ce provi des access to a

W de var i gdsyie.oThisatadebid ﬂwtmmkylaﬁsmsgeoumaEahmm hedeli becansst narmaldi | y

avai |l abl e. For,k exanpl e, human pancreati.c genltor cells ca ive rise to
¢ Lol far

h u man d uc’tnawe hEnaRTSsUGHEPTes P eive gl ay a“ﬁé’l QI8P &I IdH Aval I' nodel
€. Qgﬁhﬂfeh gﬂﬁﬂeﬁ“ﬁe udd¥F tﬁﬁaﬁ%ﬁl @Jsu@.s &r'@i@E&H‘%bﬁm&nM@ﬁ{aﬂgﬂbn{ egi men or
agent can be

rea y assessed on all three types of mature human pancreatic
cells. [ﬁmﬁﬂi prSgenitoaces plwddsawﬂssbe arvade haredn ofmiatvagd lmwd@itsssu% whi ch t he

fetal tissue reconbi t hat al | owed £.0 under

devel opreiat A RRTPOP AR Car e Hem e PR s R SR fman,
vert ebrat &1RLABIE 1isk to FRAMK &Lcteﬁemwmslém&] Ukhg thisaohibegan| the
present invention will enpl oy, unl ess ot herwi se indicated, conventional

t echni quesnivhl mofddie. axermgrﬂfbgyde(l) e affeicts P fad b AR dreatns @é Fﬁﬁl@%@)
bi ol hi
The O 1S e PR Lop A SV AT TR Bt e e

literatur gwsapc h  asimiMelyeeuldascriBe aphhgman 4ninedd ot calebriy vﬂﬁa:lutah fetslecond
edition (Sanbrook et al., 1989
tissue or tissue recombinants that are allowed to undergo developmental maturation in

vivo are derived from other, non-human, vertebrate animals.

1. General Techniques

[0031} The practice of the present invention will employ, unless otherwise
indicated, conventional techniques of molecular biology (including recombinant
techniques), microbiology, cell biology, biochemistry and immunology, which are
within the skill of the art. Such techniques are explained fully in the literature, such
as, Molecular Cloning: A Laboratory Manual, second edition (Sambrook et al., 1989)
Cold Spring Harbor Press; Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Methods
in Molecular Biology, Humana Press; Cell Biology: A Laboratory Notebook (J.E.
Cellis, ed., 1998) Academic Press; Animal Cell Culture (R.L Freshney, ed., 1987);
Introduction to Cell and Tissue Culture (J.P. Mather and P.E. Roberts, 1998) Plenum
Press; Cell and Tissue Culture: Laboratory Procedures (A. Doyle, 1.B. Griffiths, and
D.G. Newell, eds., 1993-8) J. Wiley and Sons; Methods in Enzymology (Academic
Press, Inc.); Handbook of Experimental Immunology (D.M. Weir and C.C. Blackwell,



Col d Spring Harbor Press; digonucleotide Synthesis (MJ. Gait, ed., 1984);
Met hods in Mol ecul ar Bi oI ogy Humana Press; Cell Biology: A Laboratory

Not ebook WO U011 | i s, ed., 1998) Academi c.Press; Ani malPCBSVSOILE@ASE ur e

(R I. Freshney, ed. 1987); Introduction to Cell and Tissue Culture ( J.P.
Mat her and P. E Roberts 1998) Pl enum Pr ess; Cell and Tissue Cul ture:

Labor at or res f fi eds.
1993- 8) Jélds ﬁ&sfgoﬁécm’l\%%"hfli@g"’ e J%]It IQ’SVI ?%Ec ge%rin%(:cl\%\ré\gesdg, I nc.
Handbook pf Fémb@kozk mn%tzelcawzae T@ﬂ(m nusitdl & oG, ed¥. aoRVEl |, 8 V\o
03/101187 P [ US03/ 17285 eds. ansfer Vectors for Manmal | an Cells

(J.M M | PER: a‘thMymezm@gzm B@ry:tzon (M@hy et abu edentd9B Stsedt Sratacalbl ecul ar
Bi ol ogy (F ?.Jl gt(tiolég%x et &1 g&i) %)Shoi {3 %}‘oc—y}emli/%lé{&%%ﬁlo ?' gy

React i on, YT en otocols "I n I'mm

(J.E. CO'GWﬂéyﬁklﬁins; 19@93 Imnﬂs@z%ﬂofog@fwm JBnOvQCRdP. Travivhs, e@&ﬂ)ar Bi ol ogy
(Wley and Sons, 1999 nmunobi ol ogy (C. A Janevva%/( and rs, 1997);

Ant i bodi eéﬂl‘(fpdlelsfl(ﬁcﬁindﬂzé@%); Wp%ﬂl%@acﬁc%ﬂﬁﬁ’fqaé Daﬁﬂﬂyo&élh . Catty.

ed., IRL ,Pre %&?9% a11((1*,gllldépproach
(P. ShephI()alre & 3%%8 [%%ﬁgglowgﬂ%f? %é%?g?‘tg ’Sbaﬁh gﬁs? h@gﬁ 000); Using
ant i bodi eBea:@edisa,t(Dxf@td)Ummﬁw@hess(ﬂlooy;lawdmgnma‘mad@s d_bzberc(t@gvlmhr@ph ng Har bor
Laboratory Press, 1999); The Ant]| |es M Zanetti dJ.D . eds.
Har wood dleppw andty. |I§1i‘§r(§°1d1£’9’5‘ ALy L1g55; ngbﬂié Aé’ﬁga C%?%.Ctl ce of
Oncol ogy £- dpoet eg@m, dehRPPARhL:s, 1GO5PARY CahdD) . 11
Definiti o@s{%%g%\ﬂ Al o5 & o’teﬁlefvm seooéi%aned al terﬁms g? art,a not ati ons
and ot her Peatiplat hd Sradtiee of Qotadgyy (@é@cﬂ)h‘éﬁeﬁmlac@ JiJid.drippideatb have t he
meani ngs ommnli %derstood by those of skill in the art to which this

i nvent i onCPEPER: A2°) n sone cases, terms with commonly understood meani ngs
are defined herein for clarity and/or for ready reference, and the

inclusion of such definitions herein should not necessarily be construed
to repr esHmDeﬁnEwlustanti al di fference over what is generally understood in

the art tech r herein are
gener al | y[q}ég und %tﬁ ge @Eﬁ%@nﬁ@tegﬁ%fﬁ%@ﬁgﬁﬁ@#ﬁlg %@%%@g%tﬁ

met hodol ogymByldghesed h@rlﬁnl drethtdnded hehaktthe Sleafingsconiraonlg xadqiteod bpe wi del y
utilized nol ecular cloning nethodol ogi es described in Sanbrook et al.

Mol ecul ar thepodli skl inghe arée ammh}hw invenflon pertains. In some cases, terms with
commonly understood meanings are defined herein for clarity and/or for ready

reference, and the inclusion of such definitions herein should not necessarily be
construed to represent a substantial difference over what is generally understood in the
art. The techniques and procedures described or referenced herein are generally well
understood and commonly employed using conventional methodology by those
skilled in the art, such as, for example, the widely utilized molecular cloning
methodologies described in Sambrook et al., Molecular Cloning: A Laboratory
Manual 2nd edition (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. As appropriate, procedures involving the use of commercially available kits and
reagents are generally carried out in accordance with manufacturer defined protocols
and/or parameters unless otherwise noted.

[0033] An “antibody” is an immunoglobulin molecule capable of specific
binding to a target, such as a carbohydrate, polynucleotide, lipid, polypeptide, etc.,
through at least one antigen recognition site, located in the variable region of the

immunoglobulin molecule. As used herein, the term encompasses not only intact



Manual 2nd edition (1989) Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, _N.Y. As appropriate, procedures involving the use of comrercially
avai | abl YRWEd  reagents are generally carried out inPGHESNHAHSe with
manuf act urer defined protocols and/or paraneters unl ess otherw se noted.
[ 0033] An "antibody" is an imunogl obulin nol ecul e capabl e of specific

bi nding to,a.,target, such .as.. ar hohydr at e, .. pol,yaugleotide,. | ipi d,
pol ypept i RpYelgial ,rmopﬂ%ﬁﬂﬁng&(ﬁ%sa%fang}Fé)?yﬁtq%%r}&@e@}gﬁg]{)i %&gg){)beu? | ocat ed
in the vagliaRhnéRgtiRPed@{siichas FAtUB0 gl Fo‘?i smblechhia (S&Bv)usetnker ein, the

)

term enconpasses not only intact 9 V_\Dt 03/101187 PCT/ USQ3/ 17285 pol ycl onal
or nonocl baupf, dvsiempiiteins efmpriping ancanjibedy pPepron. denenqmtibogps (&g | gV, but
al so fragments_ t e0f. (suc S ' )2, cFV): i zhai n
(ScFv), glﬁ%%%ed%@g%%%): éﬁ}%@sn%ocﬁfeg?%ngﬁ%smgg%%%ﬁ% ng‘ﬁl\ér% an% :e’ gfggg 1gort ion,
chineric @aplechiedhfToMm@rites an dhtip@iNtcz@ghitidit dikaditlesjequissitspeoifictiyher nodi fi ed
configuration of the Immunoglobulin nplecule that conprises an antigen
recogni ti B34 t e of Al IRoncegirlasdbedE sptersip @honiaggrepus AntibyyRapslagpn

anti body" r I; j Lk dhe

nmonocl onawﬁgf%ﬁ tﬁ%g;ﬂlmlﬁglt}g%%%ﬁ?%g)aﬁ S@Hgﬂ%&%?fgg? '@gjgt?(trllga@g% y{gcg}:l@h ring and
non- nat ur ald nonoetuatly ogjurtifgtthatraes innviobd adthe seledteredaehding b¥ en fitigdnng of an

2”51 gl e MREPen GrtiaRie S Rig DerP AR GPeLA BbRy e B S ces pot
only intagf, ﬂmg\&lnfggbn?&ééé{ah lglggdoe?” %@gfl%ﬁéée% hengtipinRe adneB@halant i bodi es of

any isotype (Ig or | ut also fragnents thereof (such
as Fab, Fabibpdies abd 12l-leByth menoclpnel atihodics 6SuRi3qtypuflant kG, Aegll.dgP, f usion

t ei i si ti bod i hunanj l.onal. anti bodi es,
Chi mer o gABE: Brdteodre Bt Bt BRI 5t R A HESa SEgRFTGhr ati on of
the i mMunGQFOP WutinEetsr! f@sibitagﬁotéaﬁywlﬁmgm Aftbb@F PortREOBBhAid Site of

the required specificity and the ability to bind to an antigen. Such
f r agnent smoaerdonsh ehtémdiesaskimeet mdgaelapalisntiberiesa prd amdotheempdiiad ar | y

loyed bot:h in vi and i v, ThiiSqi 0D i S POt ] d b
i tod aenegral o B A aiopdl oot b F Ry R ot Ennas R o’
i s made (@gtedfthdeqhirdd itoitrity ph@ R SElteed biad to anl eaiyzhi Sach frexpeessi on,

transgenic animals, etc.). The fragnents or_anal ogues may be prepared
usi ng r ecEiaianE apnEehkpaBa i e agyand gra setlpdy ﬁ%‘ﬁ’%ﬁ’&g bethd vifeo @) ind- phase

SYNthesi Sy, This invention is not intended to be limited as regards to the source of the
antibody or the manner in which it is made (e.g., by hybridoma, phage selection,
recombinant expression, transgenic animals, etc.). The fragments or analogues may be
prepared using recombinant DNA methods or by synthetic methods such as solid-
phase synthesis.

[0035] A “small molecule” refers to any composition of matter that is not
made from amino acids and has a molecular weight of less than about 5000 daltons,
preferably less than about 2500 daltons.

[0036] An “effective amount” or a “sufficient amount” of an antibody or other
diagnostic or therapeutic freatment, substance or agent is an amount sufficient to effect
beneficial or desired results, including the obtaining of diagnostic or prognostic
information, clinical results such as shrinking the size of the tumor (in the cancer
context, for example, breast or prostate cancer), retardation of diseased or cancerous
cell growth, decreasing symptoms resulting from the disease, increasing the quality of

life of those suffering from the disease, decreasing the dose of other medications
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[0035] A "small nolecule"” refers to any conposition of matter that is not
made from am no acids and has a nol ecul ar wei ght of |ess than about 5000
dal t ons, WOPEHA bl y | ess than about 2500 daltons. [0036]PGHAUS0ATI8Et i ve
anount” or a "sufficient amount™ of an anti body or other diagnostic or

t herapeutic treatnent, substance or agent is an anmount sufficient to effect

 her apeut ! stance or a o .
or ognost 1€ BRRRT B HEeR iR pEBRUG AAEAR o bRRRR C OF (1

tunor (i nsukhealcaadividuantexséffectios aasamphe be bdeasitterd ipomsirat@e cancer ) ,
retardation of diseased or cancerous cell growth, decreasing synptons
resul ti nPIPHBFeHES dFeRREEOSTs OF HiBEVERI1AN 80 GUSHVEWIRNt ¢4, of t hose

sufferin j - [ gﬁps ol hefeqimdi,cat i ons 10 WO

03/ 10118%‘”0%@%%8§P%@%§&}C§g§%§§ﬁ%d§q§%@ggﬂgt eugilfi(gease,e del ayi ng t he

pr ogr essimolifefatiohef dhirskzasey) cancttars qurltdeasedion gnfestad vélisaind of redneti vi dual s. An

effecti ve anpbunt can_be. adm ni stereg c;f{})éone or re adm.nistrations. For
1

pur poses B/orgeley it dgveloprient o grovg elagiagh ot ernceieHy e S diound, or

phar naceugie Qupesifion is an amount sufficient to reduce the
proliferatllfeoﬁirgf ?ng Jéstroy) cancerous or diseased or infected cells and

to reduce003d/ or déieh dyzentiEis dey elompnientwhich agindiwityal odn beexpesedswd of
cancerous cells, either.. directl r indi.rectly. [0037 n "agenty is any
el ement  tGORGEds Eivﬁtthf)ﬂ'dlw&m’ m&tﬁlr?%t?é’ %%{)@8%%11% pr%tSWL’i pﬁ@lrﬁ%gm%l t hout
limtati %ng%ﬁh&@%@ﬁﬁugs? MRduscHBM E15Miess, iRd @kl REemidBIg! ARG Bhthbraal

conpounds (€.g rugs), hqusehol d chemcals, industrial chem cals,
envi r onnedhendicals; hedibat ehendpals. ol rergentsdhitondsbe tepled dyidpesimahmodalay be

tested i .ani pal . mdel f this i i i t limted
2ot 29,1 LT BB ol B AR lse i ot 1 e
r adi ophar gasendsi Sdhsothe uﬁ&)ﬁg@it§aa&lag%Fh@macémtmrsnaid a4y slxé ermdise

e

radi oactive aagents as well as radiola | ed _pept.ides. ,CGen th%lréapy
acconpl i siiteamadyr pterebradigariivaassms ap weilime raielapelipdaentidese Ceda 5 P¥d usi ng

these mﬁ%ﬁ@n&%@%gh%e&%&a@ SAPERLNEHARS hfaéraags%rﬁesevﬁfu HRGNE theStli tabl e

agents for ractice of this invention may be sefected from but
are not |mbddgied to, the follow ng: allopurinol sodium dolasetron

mesyl ate, pam dronate disodiym etidronate, flucpnazole, epoetin alfa,
ovam sol WORRIL,  am Maay FREnofFariLis cEEMS pelknopay AP et Tortise i

the practice of this invention may be selected from, but are not limited to, the
following: allopurinol sodium, dolasetron mesylate, pamidronate disodium, etidronate,
fluconazole, epoetin alfa, levamisole HCL, amifostine, granisetron HCL, leucovorin
calciwm, sargramostim, dronabinol, mesna, filgrastim, pilocarpine HCL, octreotide
acetate, dexrazoxane, ondansetron HCL, ondansetron, busulfan, carboplatin, cisplatin;
thiotepa, melphalan HCL, melphalan, cyclophosphamide, ifosfamide, chlorambucil,
mechlorethamine HCL, carmustine, lomustine, polifeprosan 20 with carmustine
implant, streptozocin, doxorubicin HCL, bleomycin sulfate, daunirubicin HCL,
dactinomycin, daunorucbicin citrate, idarubicin HCL, plimycin, mitomycin,
pentostatin, mitoxantrone, valrubicin, cytarabine, fludarabine phosphate, floxuridine,

cladribine, methotrexate, mercaptipurine, thioguanine, capecitabine,
methyltestosterone, nilutamide, testolacton€, bicalutamide, flutamide, anastrozole,

toremifene citrate, tamoxifen, estramustine phosphate sodium, ethinyl estradiol,
estradiol, esterified estrogens, conjugated estrogens, leuprolide acetate, goserelin

acetate, medroxyprogesterone acetate, megestrol acetate, levamisole HCL,
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cal cium sargranostim dronabinol, nmesna, filgrastim pilocarpine HCL,
octreotide acetate, dexrazoxane, ondansetron HCL, ondansetron, busulfan,
car bopl aYA¥E)1&Y) atin, thiotepa, mel phal an HCL, nel phal BGHE/US03/17285

cycl ophospham de, ifosfalnide, chloranbucil, nechloretham ne HCL,
carnustine, |onustine, polifeprosan 20 with carnustine inplant,

streptozogin, doxorubi Ci , bl eonycin sulf at daunirubicin HCL,
dact i nonfgﬁkﬁ}e”g’é’uHW%%P@I#%?W%WQFW&F%?%F’&W{ eBb?%@%h, m t omyci n,
pent ost atddmqifhine HM [ER\zuMAb, laRitshile, ©P6REAIIOE, hideidatabinaipbesphat e,

floxuridine, cladribine, methotrexate, nercapt |}gur|_ne, t hi oguani ne,
capeci t abilfaelb, miteting, prosebetios RS, vivoralbiapiareates ool |lgesPervginggt.cal ut ani de,
flutamd anastrozol e torem.fen i .t j r jne
bhosphat S BRR dr-afietirgr. BT Pl ! haeSigo RS e BS ARBME

conj ugat ggteeftdOdfN%a, phattpted| dod@aad B@GHiveqaseredital), viabhisatesulfate,
medr oxypr ogest erone acetate, nmegestrol acetate, |evam soge HCL, .11 WD
03/ 10118 *temridesuslinoidsnipesidre spidumer sodipp, fypousslkatameliesors 809 1HE,

aspar agi nas i AR I womh
al tretamf o?p Qa%%%f@%é&%ﬁﬂﬂ?@ﬁﬁ?%&%%ﬁtr ea,é’ feﬁcﬁ%g eer onrorglﬁiﬁét%, m (tcot ane,
pr ocar bazidik ckiclum Wudotalnh & fkot@ticil addriantycig ol foxin, asp diragnmdishloro Er wi ni a

L- aspar agi nase, vincristine sulfate, denileukin diftitox, aldesleukin,
rituxi mabplatinigler f eron al f a- 2a, paclitaxel, docetaxel, BCG live

(1 ntravesypab) , Vi bl 2kiopS bl 12lBveieh PRASAS mbihe b1\Gllbesh o001 de,

por fi mer m fl uorouraci et anet hasone sodi um phosphate and
bet anet hagfficeeyafetmethod bitadmiohgng of mpusirde: rebplemgounf & awstlnd off ol i ni ¢

acid, calciumleucouorjn, 5-fluorouricil,. adrianyci cyt oxan, and di am no
di chloro tl"fi‘l“&?‘i‘tr’r’ﬁﬂﬁli‘af%%%@ﬁbe]ll# a&%?ﬁi%lco’é’i’b@@g,thq% ?%&Hg’is’%ﬂnﬁ?ovi des a

met hod of ..\ alpdatd, Mmbliespesititiaffonyab te Mihadnedel bAg: 9hvBrgbNgTRE tunours

or neopl asnms, or of a nethod of treatnment with a radio-Iabelled antibody,

conpri si ngdichebeled pntdfodsdrayrtiest raprnasdpral o prlydpem entiody compsngdpeci fi c

anti body tq. the ani model .of the inventi |.Qloghe ant i body
my be a rr?g’r? ﬁgjleb r%?fg%:blypsc??eg?teflgf?g? @?‘H’oéﬂ?s@g%gﬁ?ﬁ%&gw ¢ ggll’ %4‘%%3 l,

pr ef er abl y11S gdBed-¢8l , RIRAENRES € TORAIUGL 1SS, Baimagunt- 1 SBe Chre i) Goppdradi um
111, 1 odine-131, Rheniunm 186, Rhenium 188, Samarjum 153, Lutetium 177,
Copper - 6, Sseaiamncth Atrim-99.Npncsionalmrihodiss sbelert WEb dicaapentipel | ed wi t h

Lher apeut | fionf, A1 WHEH 4488inSH3H, Rifenh@!188; ictninfiRSE] Yihhfn- 158 lafa urm 165,
Scandium-47, which do not compromise the immunoreactivity of antibodies and are
not broken down in vivo, are especially preferred. The person skilled in the art will
appreciate that other radioactive isotopes are known, and may be suitable for specific
applications. The radioimaging may be conducted using Single Photon Emission
Computer Tomography (SPECT), Position Emmission Tomography (PET), Computer
Tomography (CT) or Magnetic Resonance Imaging (MRI). Correlative imaging,
which permits greater anatomical definition of location of metastases located by
radioimmunoimaging, is also contemplated.

[0040] An “individual” is a vertebrate, preferably a mammal, more preferably
a human, Mammeiis include, but are not limited to, farm animals, sport animals, pets,
primates, mice and rats.

[0041] As used herein, “immunodeficient” means an innate, acquired, or

induced inability to develop a normal immune response. As described in more detail

below, methods of reducing an individual’s immune response level to below normal
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Scandi um 47, which do not conprom se the inmunoreactivity of antibodies and
are not broken down in vivo, are especially preferred. The person skilled
in the aMO#/19187appreci ate that other radi oactive i sot op&sl/&§08/1k%dwn, and
may be suitable for specific applications. The radioi magi ng may be
conducted using Single Photon Em ssion Conputer Tonography (SPECT),

Posi ti on Emm ssion To raphy. (.PET).., ..Co ter...lonogra A Magneti c
Resonance™f W@ﬁﬁ‘}a‘”{l N}PH;%‘@FB‘%&P?E\)}B t‘i‘%ﬁ%‘?ﬂ‘g of t%%ng%tg)gl% %’g%l rtg%t er

anat om calyafigfy dkilt bohe Qlactif6miyi on of netastases |ocated by

radi oi mmunoi negi ng, is also contenplated. [0040] An "individual" is a

vert ebr at[8043r ef er ab$ ysed harsima reatment ippie ey for abtREPenfEGHHs i ncl ude,

but are not.limted to, farm ani mal:s.. . i J.omtes, mce
and 1 at s, PTG 0 TR PUR R e AR bR opBlsted oREIAR.

acqui r ed, yeQilts ihd16as B drdabi lihiyd top alkenaloppfaymptoms, dionmisheenteprtese. As
described in nore detail below, nethods qf reducing an indivyidual's inmune

response ¥edissiase, stabidiveh(iso mehorsening gaie pd disgaseptenmui R 85AISEae wel |
known in th [ nd.: i N Sy i hdd i i thi
e "or ai g b AR RRRL of bl RnC AL AR, phdl it lcBle: 2 2 B ot

i s an apps@asliriasl) otiqhdidegcehbhelivntebotable. 'Teeitment" chi alscalean esul ts.  For
pur poses of this invention, beneficial or de?'i;r ed cljnical | ts
f

] g v, . r S
i ncl ude, Balonging sHptival pREerapared fo ebeelss SEVHR n‘:’%ﬁﬁ‘?f)‘tvﬁ’#stfeamlffﬁ% rShnent  of
extent i tgﬁ& L Aegn BRES ebAbnSihalhesthe di sease,
del ay oroéﬁeg&&%%gﬁg?e I sgeéés%&g%r gllglgcrhgisegipgﬁ%hyanel iorati %r_] or Sal ?i ation of the
di sease statationafidravehios s tvnonahhdrdiscageertisbug, therregressidn) or whet her
det ect abl ¢ or undetectable. K "Treatnent" ieng]r survi val

el J an.al so._nean ,.prol,on

as conpar Rogatansset RetpiestiblA iz nop g & %Céaét??mrﬁ%ct‘?&éraql%é‘ﬁetd% *“lsed
herein, t@g@&&f&" TIRABAN in hB@sHES S DL B SpreallloFaife®rd oi ncl udes the
cessation growm h of a tunmor or other diseased tissue, the regression or

di sappear diseasedfissac.ddtabiatiall e disohiedneansiirat gre axéans ead{pl yndepirable diicst

di seased tissue,. or .a.prevention,o Iy M) LQN: | I .3 tunor or
the spr ea@a%f?ef%%% ?fézad%;ase aﬁafs"e%{% (L.e(ﬁg%g}% E}&(ﬁ;/ﬂ{ hlggllr’:l?%otral?str?gﬁtﬂges% ?%Iggasé@ neans
that the gxhealscRBAaQS isYRREdr dgthepkd,his calparednd h estisaincekisovaf toa di sease
state are | essened and/or the tine course of the progression of the

di sease shaveditilsostosiagt o theshdisersp paramgtcreonpared to a substance known to
[0043] As used herein, the models of this invention are valuable for the

evaluation of a range of diseases and disorders, including by way of example and not
in limitation: anemias, malignancies, autoimmune disorders, various immune
dysfunctions and deficiencies, infection by pathogenic micro-organisms, diabetes,
polycystic ovary disease, benign prostatic hypertrophy, osteoporosis,
neurodegenerative diseases such as ALS, Alzheimer’s disease, Parkinson’s disease,
muscular dystrophy, various metastatic and non-metastatic disorders such as various
skin cancers, including melanomay; breast cancer; prostate cancer; renal cancer; liver
cancer; lung cancer, brain cancer and other head and neck cancers, including
glioblastomas; lymphomas, and leukemias, cardiovascular disease, renal impairment
and disease, efc.

[0044] In certain aspects of this invention, the animal models facilitate the
determination of a safe and effective dose of a therapeutic regimen that results in an

individual’s improved quality of life, as measured by a reduction in nausea, vomiting,
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have little or no effect on these disease paraneters. [0043] As used
herein, the npbdels of this invention are valuable for the evaluation of a
range of WP 8UMEY and disorders, includi ng by way of exanfffEUHRd#dt in
limtation: anem as, nalignanci es, autoinunune disorders, various inmune
dysfuncti ons and defi ciencies, infection by pathogenic m cro-organisns,

R R T R S o

Par Ki nsofaggd S@aRPressibhlSektaut 111%)’@&1&1@]@51361‘ udddsirabls sideteastat i ¢ and
non- met ast %I ¢ disorders such as various skin cancers, including nelanong;

br east cdﬁ@‘e’ﬂ prosﬁ%@a@dﬂ@eﬁﬂpqc@nﬁlle apwpal @podels qfdhis inveRtien areugdhtoc ancer |
brain ca st omas;
Iyrrphomalrg%S %élmgtéggﬁg%r |3@g§§tﬁﬁﬁ%§(§r§e€)§§gﬁw%§%a 1|egrr%?’i’fﬁ%&rrs{vjslnt and
di sease, Hii€is e{c@&ﬂﬁﬂlshb& bg@ppladationspibeusetivddstdfitlsis imvestidn orthe teefani mal
nodel s facilitate the determ natlﬁ%n of a safe and ff%‘ﬁ |ve dose of a

t her apeutResieRtdgbwietrMes foF §§Blla{1ts°’f r )6 UsE QESYRStRSES €V §ality of
l'ife, r Yo u [ 03/101187

PCT/ USOS/%@% & 8%5 gaflfe?t%,; l%‘te!i :ﬁ ?\gg}gl q?lt@ §m¥f§m§Hé‘§%’,€ %ﬂgél?é%ar?e in overal |
feeling, treattuedtinoathods adathe;sametas destcylbed hextingarel the chothepls o6 sisessment ohout

i ncreasi ng qt her desirabl e effect 0045] In certain other aspects,
the ani nel]es‘ﬁﬁd‘é‘?'ﬁ“t i ’F\F%utﬁnﬁ\? 5]P'F%?F‘té flg% support the diagnostic and
prognostic determ nations of clinicians and resear chers. This is

acconpl i shed by application of the nethods of this invention to the use of
pati ent tﬁlhsﬁi@emlmrﬁmalnwdﬂlaflmatumdfi&swPh@oﬂ@é of substances derived

i Soub- arliOiflssoe. £ RO L HBALaREt: HPRORRE S be B herbi . and

the met hadseaf dz@féﬁz@ﬁﬁféﬁﬁidsoﬂ“he FeR bt anieR i9reitiably heimaubédediceld | | of the
praticitioner. Il1l. Generating an ani mal nodel of rratured ti ssue phenotype

[0046] Arpramihaininvelddhat eve nesimmenpdalicicat wﬂéﬁ@wﬁo@ RESBETIGERARr at ed by
| diff
?magdeféeéﬁog%?epo t&%‘?’%{%%g?xxn qﬁtﬁe?g #1& e%géae;%n%o lanéﬁc}]gl %lgi%?g!i%hew nount an

adver se itguseof 1&@1&1}&@@1&&01&&1 dovealt Esisiplely chcamgnotihenc spboadimsnt, thet ar e
i npl anted in the ani mal t he e of mgn odef | ci eﬁt anjmals is
hi ghly ersdrkigadiouss Obﬁéateﬂ%eeﬁl%%? deficirncy can be eiiccied through genetic

breeding (e.g., nu/nu, SCID, RAG, beige mice or nude rats, athymic mice or rats, etc.),

genetic manipulation (e.g., genetic “knockout” technology), or by irradiating or
chemically immunosuppressing the animals (e.g., treating with immunosuppressants
such as cyclosporin or treating with radiation or another method that destroys the
immune T and/or B cells).

[0047] The preferred animal subjects of this invention are vertebrate animals.
The particularly preferred animal subject of the present invention is a mammal. By
the term “mammal” is meant an individual belonging to the class Mammalia. The
invention is particularly useful in the application to human tissue, although it is
intended for veterinary uses as well.

[0048] The target human and other species tissues that are implanted into the
recipient animal are immature in nature and can be derived from various sources. In
one aspect, the human tissues are non-cancerous, non-diseased tissues, i.e., normal
tissues, derived from human fetal tissues including, but not limited to, tissues of the

following biological systems: Central Nervous System: Brain - Cerebrum (gray and
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animal is a nouse or a rat. The i munodeficiency can be effected through
genetic breedin (e g., nu/nu, SCID, RAG beige mce or nude rats, athymc
mce or rMEPENULY genetic manipul ation (e. g., geneti PERAYBHBSE -

t echnol ogy), or by i rradi ating or chemcally inmunosuppressing the aninals
(e.g., treating with i munosuppressants such as cyclosporin or treati ng

el 's) - [oboRe RS pRunE: pdio i o AR e DR DR, 1

cells). ect's s I'nvention are
vertebr at ®oaf)iniBAuBa, milibRipaspinalad] )Emlmeﬁae r Adremni (pedtessulsf eedulle), t he

pr esent L’Svent#&n i sé{a1 %gﬁgﬁﬁ%@e%%&%mga% %F@V%ﬂﬁ‘?g’h"‘ggﬁl ndi vi dual
bel ongi ngWvayt faicia §8ie seful in
t he appli Ny veteri nary
uses ae varrtDphar T nblsEHEep LN A, Thb (LA IRIL®: Rat ar o

Id npl anéI egparé\ﬂoﬂ}chfae celmcmipne,rutc RNBnaalst: aBmastrﬁtﬂwle,eitﬁm mavepitehgideldan be
erive rom vari ous ,sourc t he tissues are

non- cance?teudis Hemahonpietis s eqni, é‘g%]g% Eeé:%r‘%fowti B%%ﬁ Sderived from
human fet,%bl J[y%e%}t{ﬁ;c[réﬁ}ﬁg BhuldeHes, rH?}th}dﬂbiée%drsbﬁ; m%gmmg rhdxe

fol |l ow ng ogl Ca Cehtral” Nervous System Brain - Cerebrum
(gray andcél, m&%&pdsle&blm,ﬂldﬁ@ﬁséml?@lsed Ceﬂﬁ(n@ltml%ﬁyféﬁhﬂcateﬁﬂ ng neurons,

glia, etc)and - Cerebel.lu | a,

ni dbr ai n) MOBPYHES {’%P 15 lﬁénahg’?‘/’gﬁs L%%@ @ﬁ%% %{E ovary,
Pancr eas Hrc?xlx ﬁ %r&fclﬂfﬁéw@l'i/@ém A Q?MWﬁsGﬂaﬁaH@m&ﬂbod Pessels Weﬁbﬂ

Pi t ui tary énohypophysi s and neurohy oph | Testis, Thyrg

(fol l'icul aemeptct)he;hmmtepmzdf EspplagnaStermndhsfundys), §m@11 Infesting: (HE'»‘PBast
Breast (I obul thel jal , Spl een,
reast ( 0 e ég'r? qs_}g?)rqoﬁo\ﬂfo?xf & Q)%x aﬂ? Ad§, heﬁﬁic cells é{?éropﬁé}g%ﬂé& pleen

Tonsi | T ocytes/ ma

gr anul ocymﬁlto@ﬁumr qlidn®y, @G iHasH r&addmgaﬂe&r,y@&ﬂtre&"aumn tubeeVhgina,
osteocl asts, osteobl asts), Peripheral blood ce

|
I ?/rrphlocyt Bklcenfmﬂii@‘&%é&eﬂ!fagé@’ﬁﬁ | Musggleskedeal:| e?‘?iélgg‘%fc{%% : IS$1§m
t t V! i
pratel e Sé‘ﬂ"ﬁ‘g PS' tgﬁé’ggFtdé (Pgﬁgﬁ%‘i‘ai NI O, D63 N&Y EeMé)sotlﬂq 1)

Car di ovas 1234 arteri es, ve| ns,

Gast r oi nt eais: Mahing Eslopfiag ehest Stadmmlm:tmn(lﬁmimtdlspﬁu@mum dar rftcmsthewerféw eum

j €j unum or duodenun),. Col on,  Liver rtal triads, hepatic cells, etc.),
Sal i vary @aﬁéﬁ)lmﬁﬂ?t’éﬁmmwl 5@%&@" inary, Bladder, Ureter. Ur et hra,

oL LPLETAAOE, Vo st il oo Sy v
lung, prostate, k1dney, pancreas, heart, colon, duodenmn, and thymus. The fetal tissue
can be cut into small pieces sufficiently small to fit at the site of implantation but large
enough to contain both stromal and epithelial elements of the tissue of origin. In one
embodiment, the tissue is cut into dimensions of 10 mm x 10 mm x 10 mm. In
another embodiment, the tissue is cut into dimensions of 5 mm x 5 mm x 5 mm. In
another embodiment, the tissue is cut into dimensions of I rom x 1 mm x 1 mm.

Several recombinants may be required to represent all different cell types from a large
tissue containing many different cell types, such as the lung. Two or several pieces
may be placed under the capsule of the same kidney.

[0050] In another embodiment, the tissue source is a human progenitor cell
line derived from human fetal tissue, expanded, and recombined with rat or mouse
mesenchyme selected to promote differentiation and maturation of the progenitor cells

to one or more mature human cell types to form a human/rodent tissue recombinant.

For example, such tissue recombinants can be human pancreatic progenitor cells
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(epiderm s, appendages, derm s); Peripheral Nerve: Peripheral Nerve;
Mesothelial cells: Lining cells fromchest wall, abdom nal wall,

peri car dVM ¥ #4¥om t he surface of gastrointestinal, hedfGT/BHaN3185] ung
sanples, etc. [0049] Particularly preferred tissue types for inplantation
are presently liver, lung, prostate, kidney, pancreas, heart, col on,

duodenum thynus. The fetal tissu C be..c j pi eces
sufficien gggFﬁé’?{qte‘f@mfg’“f)wgtasgﬁ%cr@f"?@egfg' ? #ﬁ?@ﬁ?'aﬁ%%@@ﬂﬁ%% ge enough to
cont ai n biofutleSdr [REBEniRP elfibdBRt a8l gRivermiiescribed i e 8.iPagmeNof origin. In
one enbodi nment,” the tissue is cut 1nto dinensions of 10_.mn x _10 nm x 10

mm In  ah6the9, bumenoweian progenitor selisdsalaied grd grore agidgendrd HsWE 5 nmx 5
mm x 5 ' . | j ; j di ions of 1
e 1 /o gl bR e B Rltor LB (MhERYBs bk felofly BRRRL OU0 31,

di f f er ent apéibdticnyREEUS00/0484 T, ah@eacting siled] efomthialh aiengedificallydi f f erent cel |
types, such as the lung. Two or several pieces my i%g#ﬁl aced under the
capsul e o*FlC‘?flﬁ@faéf‘él_r%’ q@feaﬁw.he{msﬁ}ame%ﬁ& UhRE LS EnHIP fnapﬁgoaepggrue source
s a humal RLegehkt 1 fifddiatlch 8o ARb¥ el Wil Tl RBud ShelkndyiRYfor expanded,
and reconbi ned w rat or nmouse mesenchyne selected to pronote

di f f er ent éxatxiphs) ta fidnnatissuatécombafant, hecqrding émittedeachiigh of thivingerdiony nore

mat ur e hu cell types to.forma hunman/raqde ti ssue reconbi nant. For
exanpl e, ¥ ea%uééli?élolt E%Wﬂit%éﬂ%%? %Oﬁéyﬁgﬁ‘&r’ﬁ&ﬂ%@@a[‘}n@’ %@bg‘éﬁ}eﬁ'pr cells
15 WO 03/ Jfdel @ifyr BT i HEOR b 385, B Egcgaté. sl Abeir SfBodfeM) tRSisgwscri bed in
U.S. Patent No.” 6, 436, 704, ~humgn I'l'erian progenitor cells isolated and

grown as sheswerdabdd himatn®seRdtyortdeNoed cedl lirks, H0gst ahothererohalithent, theogeni t or
cells isol.ated and rown as descri bgd irﬂ WO 01/ 7333 Ar . quman bl adder
progeni t ofSSERPTUECY FBLR) L STGRE H PHEHS 17 ;}Elr‘?%lf%&még}e At ”gg%l i cation

PCT/ USO3/ Qdtéhyrhd) QisB&a&mppﬂ)pﬁateadulmaafmwemlsmr@ris@@@én‘ i3y, incorporated
by reference herein. Exanples of other tissue-specific human progenitor

cel |'s or pansteaticaleserichyims (RINEY) eambived withdwplanpanieatic pragender ehdlse
mesenchyne (fo anpl [ [.S I , J to the

t eachi ngsSu ¥1a§ h’f}@ﬁ ?‘ngp%ﬁ%%%tgeg&ﬁ@%é#’ %g?l uélggggg% |nd tr%’nstC gﬁg,?{(')(:%u? %(r)se from
ovary, bl gagemnithga eeasn Heured fakinplantetion éyto an Gainonoddfiejmoidmal.i ver ,

heart, testis, and prostate. In another enmbodi ment, the tissue source can

be human H¥8Ehchyne %h?f\ﬁ‘é%}”é‘@}mtﬁait%_@?su‘?srpfﬁé? Pr&ﬁ%ﬂdﬁgrpaéﬁ‘% HiHent, the
tissue sofnERdGRNNIEY oPHITB BralcRRG Y Obr &flVed HoRE R BSQTR: BGthoM th rodent

cell lines of other non-human vertebrate species.

[0052] In yet another embodiment, the tissue source can be any human or
other non-human vertebrate animal cell lines grown in a collagen matrix or other
matrix material (e.g., plasma clot, EHS matrix, Matrigel, etc.). Each cell type is
cultured in a medium designed to maintain the progenitor phenotype. Cells (1-3 x
10°%) are prepared and combined with the appropriate mesenchyme as described in
U.S. Patent No. 6,436,704 and U.S. Patent No. 6,416,999.

[0053] In another aspect, the target tissues are infected, diseased and/or
cancerous. For example, cell lines derived from human tumor or other diseased
tissues can be used. These cells can be obtained from a biopsy or an autopsy, from
transplantable tumors carried in immunodeficient mice or rats or from immortal cell
lines established from human tumors or transformed i vitro.

10054] Once normal and/or cancerous and/or infected and/or diseased fissue is

obtained from a target animal, the target tissue is then implanted into the
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mesenchymal tissue or appropriate human nesenchyne derived cell |ines
(e.g., pancreatr c nmesenchyne (hPEM conbi ned with human pancreatic
progeni t YO E¥I91487 sych as hPED). In yet another embodi mentCT/UHB/ 1ftfan cel |
such as Schwann cells or neuroepithelial cells can be used for
inplantation into an i nmunodeficient animal. [0051] In other enbodi nents,

the tissues of prece di r i y fromthe
pr ogeni tolr’nIB‘érfqup‘&lre i e&ﬁag’r"g‘ ?%togﬁ)lg ﬁé@&‘e’g%ﬁe s?glg abIII(?Eirﬁﬂ"If ﬁfl&# i nes of

ot her nonedisdmMee ieaRBE@I & tBPRCESMbihAARImmtye tndu dididdngndapslileshit, t he

ti ssue source can _be any human or ot her non-human vertebrate animal cell

l'i nes gr oiha mmuaOéQﬁcr%éwm@ét Ppsolgrudsmpes forpgnetrapsplapiafion geneglly of ) asmm

cl ot Mat P t.C. ) p a medi um
desi gned o rrar -0 klt;-‘ﬂg}ﬁélrl g%ea?rtr tIgr0 ﬁ%ﬁgﬁglﬁs{j/%leeh& E-ﬁe t%g?pﬁgs{liléﬁ%(%%] are

prepar ed @ockhbmek 1@ﬁdpbamﬁeﬂl mmefamdpwbnmmlsremcdmmhaéommm thed in U S

Pat ent No 6, 436,. 704 and t ent 999. 053 ot her
aspect, t Wanpngdghsient %’él?}é‘ssuﬁlil g‘xai meé@qg@toussm %rethsé‘lé"dmﬁ?r{‘i‘g ‘i?&ﬁl% For
exanpl e, ﬁftjnaﬂu} &QB&a\fﬁdjafferr% ﬁeﬁ'@ﬁ%f Aneqk.REafidh S8R {1 ssues can
be used. ese c S can obt oma bi opsy "or an autopsy, from

t r anspl antatd)e [t amies eafodingoht |trssma$rmn&admlig itk apithelisbarst mesenehyoral f r om
nor, s r transformed in vitro.

| cell | | from h
[0054] " OnBTHBH AE CHORHD CHRUSPSERBFRI b1 BY 8 N eY CHUBLhed 1| Ssue

i's obtaipgs frf&rga@ JFah 98iuAbddiRlient biiat.ar get tissue is then inplanted into
the 16 WO 03/ 101187 PCT/ US03/ 17285 i nmunodeficient animal. Various sites

of i npl anfAS5bn ar eOposticliseic sonrca hps ’eere@rlmbanteélrm@dhmmun@dr@crems sue or

tissue recaombjnant is.inpla

i munodef ?‘EP’@L&%WSH%&S a”ﬂgvgd&ﬁ g%vﬁg)é’efr% }g) g‘g‘?n% F E’&lﬁc}%u?:jnener ally
of  humanyd et pifenbiiPen Thiz thdledidfet ﬁoﬂnﬂls@ﬁd‘t@ rt1s§rli‘dflﬂd Ivﬁﬂ ik $n th"e hengdear get
tissue or tissue reconmbinant is inplanted in th e t pad t'“hgfcm aneously,

or any ot hgaboub? ta Fhiveelss, pmréerablrrﬁh@ié&ép B6j Bate Riﬁfe WEHE t ar get
tissue orf| %@"’tﬁe ﬁ?ﬁ%ﬂ%&a@?% d&?e’l‘o&a‘riirfe%‘?l ‘Pﬂe d@sﬂgd %&QBFd&‘)%ﬂ)pﬂﬁn{ Qdjeed after a

prolonged p I n anot her
enbodi nmendsteinhigsdips imsiahRigtisoge fromtfetapi lﬁ)mil wedks afidevedsenati)svatce aeflenent s

are trimed Lo 1 mm cubed pi cces and bl aced uader, Lhe Jd dney, Capgul e or
expression of specific, known markers for maturation in the resulting tissue. In
general, according to the methods of this invention, more time is required for growth
and maturation of normal tissues than for the growth of cancerous tissues.
[0056) In one embodiment, animals have 1-3 normal tissues that have been
implanted under one kidney capsule and atlowed to mature. Tumor cells can be
implanted in the coniralateral kidney capsule about 0-2 weeks prior to administration
of one or more agent(s). The normal tissue can be allowed to mature in one animal
and then that animal is euthanized and the tissue removed. The matured tissue can be
split into two or more equivalent pieces and implanted in two or more recipient
animals to generate animals that have matched pieces of normal human tissue. This is
useful since one animal is the control and the other animal(s) is treated with one or
more agent(s). The tumor cells can be implanted in the contralateral kidney capsule at
this time.
[0057] In another embodiment, only normal tissues are implanted within the

recipient animal. This is useful fo test a treatment regimen or therapeutic agent, e.g.,
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[ 0055] Once the tissue source has been inplanted into the i munodefici ent
animal, the tissue is allowed to develop for the anount of tinme required
for mat uPR PYH¥ o the adult phenotype. This may differ fRGHVIBEATSE to
tissue but will be in the range of about 2 to 52 weeks, preferably about 4
to 36, nore preferably about 6 to 24 weeks to reach the desired stage of

d I . ..1h i.red f d . b .ned
ot ant i LA U Poibtas 4F Sfac: of & BRE ST ROl B B AT P REL o

al | owi ng fenekenrBRhtibaly, & krdRGiGo Obyvda teleddovreRet amdarconks tiguat Ahhe
hi st ol ogy ‘and “expression of specific, known markers for paturation in the

resul ti nguimalsoedel having epkyrmgrmakigsseesdiandhangeuied Hreddioaanek thefieent nvent i on,
ore ti m”ﬁﬁl's %P{r AUl éﬁa{ctsg&?%& To%ﬁzg]aiﬂbé'f)@ér'aq'& Oca“ilﬁﬁ&al tissues than for

the gro cancerous t1'ssues. n one e ment, animals have 1-3
normal tissues that have been inplanted under one kidney capsul e and
allowed to mature. Tunor cells can be inplanted in the contral atera

ki dney cd%sé@@ﬂ&bout 0-2 weeks prior to admnistration of one or nore

agent (s) .rpde§ nor mfhéér%ﬁHﬁnS%é]sa !;r]%cf} PN o PBLM G, a8 gggﬁe@ﬂémk and

t hen that" ani'mal is euthanize e t1ssue renoved. 'IQ matured tissue
can be sgkiots agenes ihvinding, batmet Bopited & anibogies cesillandeculpd, aepiglds,i n t wo or
nore recipient  anjmals to generate aninals that have nmatched pi eces of
nor nal hLﬁ‘?BHH‘ng’éﬂ@?’{&ﬂqﬂg"ﬁeg‘& Sgé‘hd?&g?‘ﬁ%éﬁ@r?@ngﬁiu mn@d(flsp@ ftrol and
the ot herg ié@kéxﬁ%odrﬁis}sh%ﬁ%@ém b&ing Mt for PDACRERAL. (BrbteikiBatlcior cel l's
can be inplanted 1h the contral ateral kidney capsule at this tine. [0057]

| n anot hdre wsat agtludenbyt apnhyt livoiteteto, syingwtie peptides anppuigied regorfhingnt he
recipi ent _atnl mal . TLL]i S 1i s _usef ul }o test a treatnent reginmen or therapeutic
agent, e Ryoteinsy3id iRtgally gerenepp/8n3/ 17281  an antibody, to deternine its

effects oppsoyvari etyasdusFerm@htiddsoF URStherhPerdRMeRa oL this kentioRGRAtbe €. 9., an
anti body, is known to have a deleterious effect on cancerous tjissue. An

ani mal nowsed feradmigisisation. ndn seine einbedissnisathceRen Miry Resslinivisterrst ermine i f

t he agent__ -has .a ks ehf i over a range
of doses.unldrflﬁeg'gzlx?@lg% g‘éﬁé‘?l%ﬁ%" Jgﬁ?{gr%ﬁ ﬁ%g@ﬁ%ﬁé@é‘@ﬁ%&&%@rﬁglﬁn can be used
t 0 assessexcliftertt bfcetliminfsterath khd ty dg &t aridus chudlilatipnsb fhamelelticaily ed to

anti bodi es, small nol ecul es, peptides, peptidonm netics, and proteins.
Smal | nol aeentakie exppiepls ATHEIQYERR thealt e a&t‘ywl%’éfgiycmeﬁ substances that

facilitate administration of a pharmacologically effective substance. For example, an
excipient can give form or consistency, or act as a diluent. Suitable excipients include
but are not limited to stabilizing agents, wetting and emulsifying agents, salts for
varying osmolarity, encapsulating agents, buffers, and skin penetration enhancers.
Excipients as well as formulations for parenteral and nonparenteral drug delivery are
set forth in Remington: The Science and Practice of Pharmacy, 20th edition,
Lippincott, Williams & Wilkins, Publishing.

[0060] Suitable formulations for parenteral administration include aqueous
solutions of the active compounds in water-soluble form, for example, water-soluble
salts. In addition, suspensions of the active compounds as appropriate for oily
injection suspensions may be administered. Suitable lipophilic solvents or vehicles
include fatty oils, for example, sesame oil, or synthetic fatty acid esters, for example,
ethyl oleate or triglycerides. Aqueous injection suspensions may contain substances
that increase the viscosity of the suspension and include, for example, sodium

carboxymethy! cellulose, sorbitol, and/or dextran. Optionally, the suspension may also
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chem cal conpounds, such as drugs being tested for FDA approval. Proteins
that can be used include, but are not limted to, synthetic peptides and
prot ei ns WO8¥YHM'hant proteins, and natural |y occurring PEBUSI3AZ285[ 0059]
Various formul ati ons of the therapeutic agents of this invention nay be
used for admnistration. In sonme enbodi nents, the agent may be adm ni stered

undi luted. In other enpodi nents, the a t and rmaceutical |
accept abl @M ﬁtﬁ'ﬁf@?ﬂ& BSOLHCAT §]f%g88?e%§ﬂ§nmg]ﬁ§nﬁ% ag,eéx‘f ?%lﬁléé\ﬁ\{%?nul ations.
Phar maceyp i@k by, acceptabl e excipients are known in the art, and are

relatively inert substances that facilitate adm nistration of a
phar macol ©8gbtal | y eThephtarmacoytits fempBationdpr systampk admimistrationpptsding can gi ve

formor consistenc or,agt a i : ' | (e d.ncl ude but
are mot 1P BeRrpabPf oGk e RS S bR RO LTS

sal ts forpduat, Yil Bge®§ipes af foliulaBHcaRs bk atdégmapamioasly huiditse, syaadicski n
penetration enhancers. Excipients as well as fornulations for parenteral

and nonpadennistrationipiife aeivevesrgdigite set forth in Renington: The Science

and Practifigp 0 Phagimey. 2l ol 0 ok ARLIGOLLIdMhld @S, W1 Ki s,

Publ i shi ofrul"atrons for parenteral admnistration

i ncl ude Qlisapswies, willspnslets, inchelimridake talloppelivis, suspamtios,-syolpalbk e form
for exanple, water-soluble salts. In addition, suspensions of the active
conpoundsinhalatignsrangrooateladgelesie forms et on suspensi ons may be

adm ni 5;&’0%@313 Sul t a0l iold RARRdof 1S AL B fhistéPHe Gt 1o kGl fatty ol I's,
for exa e, sesane 0|?, or synthetic fatty acid esters, for exanple,

et hyl ol eabdeloin h prgbyabemitelmenigihe apsntiinjdninistared insppersionsadly fiay).cont ai n

subst ances . t hat, incr e, the viscasity of, the suspension and include, for
exanpl e, QBYr m?fhoéléﬂrlfg‘@n}é‘ftﬁm ngt ’In?lfﬂdtfgﬂeo,rals BIFL& GFOUS RSP Y&t P an.
Opt i onal | yonstiBe, EHDREARHED IntFERMsBIa0 ol 8@ AidR Ak8llyRel HelHud 6285 contain

stabilizers Li posones can al so be used to encapsul ate the agent for
del i very tuimiro Adeniserhtion igo1¢nimheeddtysleraelaaseantthedslogicsatriconliftor systemc

el i very win o sy | e
par ent or 101 TGURGaR® sAavi 807 e PRC PocRHe B PpT Rl = o @

f or mul at i RPMIBYif RS QEER threhgRiuitalble iy sidfoimulagbi evainsustreidcwithdm ni strati on
of the active ingredient. ]0062] Suitable fornulations for oral
adni ni st rettiaeprperehitdntamally sippoed pumping mechanism.

[0064] The amount to be administered can be determined by various methods.

In one embodiment, a dose of an agent, for example, an antibody, is determined by
stepwise increments of the agent and the effects are monitored. In another
embodiment, a skilled artisan uses an amount described in the art as a starting point
for a dosage and stepwise increments above and below the reported amount are used
to determine effects. In another embodiment, a dosage is used that reflects the
physiological amount that an individual (e.g., a human) would experience if
undergoing a treatment protocol or in routine daily exposuze.

[0065] Generally, these agents are formulated for administration by injection
(e.g., intraperitoneally, intravenously, subcutaneously, intramuscularly, etc.), although
other forms of administration (e.g., oral, mucosal, etc) can be also used. Accordingly,
the therapeutic agents of this invention are preferably combined with pharmaceutically
acceptable excipients such as saline, Ringer's solution, dextrose solution, and the like.
The particular dosage regimen, i.e., dose, timing and repetition, will depend on the

particular individual and that individual's medical history. Generally, any of the
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gelatin capsules, pills, tablets, including coated tablets, elixirs,
suspensi ons, rups or inhalations and controlled release forns thereof.
[ 0063] V%@Bﬂgyiﬁgt hods can be used to adninister the agemCHBSBARSANI nal
nodel. In a preferred enbodi ment, the agent is adm nistered
intraperitoneally (i.p.). Oher nethods incI ude but are not linmted to,

| beyt t
htr amvedala RGPS a S et ALl PR Eige PEL HEIE e oty
Admi ni st raabhon) ﬂ%&g%dﬁ%?gmq@ Iyt Soans h@/@amiyrmé@adaue@t elmut i ncI udi ng

solid fornulations such as a skin patch or pellet or encapsu 6 ed or coated
dosage froglg body inkight;laf lpastabovhiWugisreaks mﬂYéVfFlg]éfu?He?SéFﬂPﬂHté on or

adm nistratio t extir K npi ng
rechan; ser e HET e ERS 8058 2 Riag ol ARlent AHRRAIRCLAMTD
various ngichadse bolipwe t%ﬁhﬂ.@.@i‘l dvett 50 ﬁudi@gﬂcgdj‘odﬁﬂve@ﬁ,rm leaboaboex Hhpl e, an
anti body, is determ ne stepw se increnents of .the agent and the

effects arl@l‘q’ﬁ)/ﬂfgtb@ﬁféﬁ’elglhh aéi?@?"r?@ﬁmt briGarie Redy Welgkh|of 88Tt i san uses an
amount desg Feged rEdlthiﬁF to{xﬁaex@mgﬁsa‘éﬁ dlrhg tMﬂlﬁef éHneﬁall?Qﬁﬁ%@n@i‘eqeSt epw se

I NCr errentas ove an e repofted amount are” used” to determ ne
effects. tbrietnaidacion efhedosayo! Ag@nﬂalsagee ¢anpasibld wittathe hefdae dingunhe

Unter goi H S, PR dnep-eA BELRORS ar o Aalp i SO eT € obes)
under goi > eXPo
ceneral { yorohd6 96198 Of g%ﬁ‘bé éﬂdltngéjdeflﬂﬁe AR SEMmalatiQtkebyithd ect i on

(e.q. rap rirtonea I ntraveno subcut aneously, intramuscularly,
etc.). aI RO ghmuat kestent. omqumcyaﬂradmrsstmmn amy(t@ dgtermmeéland aUigesdl , etc)
can be al so ysed. Accqrding t he t her.ape ents hi s |nvent|on
are pref EbIRP CIRGIOhE Rt f‘l‘}%‘ﬁ ﬁ%c‘glﬁefi‘é‘g S’b? P%el e hent s such
as sali nema?taﬂﬂﬁéﬂ&l@@lcﬁbh%@carﬂz%fﬁurs@él@s $é?iu|dﬁ1|g@lﬂb proifkrithm dfickgeeroubhe
particul ar dosage regi nen . e., dose, timng and repetition, will depend

on the pta:ﬂlm audekayingthe detlenment of metastasind idNicenatively, svéf@lr@élcemﬁ@{oab? y.
Gener al | y

be used: %’3’“6‘}1 ag?nﬁlcgféﬁ\%)ag%él égzﬁgeﬁ{ayggg/b%méﬁl% H{lgtg east dozgzu[m {0

ny/ kg bOdﬁbrMﬁlaﬁBﬁs arfltdevRas forableiting sn@aiked fededye meikgbtvn nathelaetast about |
ng/ kg body wei ght; at |east about_ 750 m crog/ k% body vvellg at. | east about
500 ni cr@ﬁﬂg bodylnmegmbodmeutéa%@geatf@t@e% W@F%tgwg HHETRIRSGht © at

| east ab g«%{-ﬁ MR y 18&19%&161%%1{%Q%e%é19£‘1tven Bhe H:5ASE aBRAMErARN(H.CT 09 / kg body

wei ght ; Yess
Individuals are given incremental dosages of therapeutic agent. To assess efficacy of

the therapeutic agent, the specific cancer disease state can be followed by methods
such as direct measurement of tumor size via palpation or visual observation, indirect
measurement of tumor size by x-ray or other imaging techniques, an improvement as
assessed by direct tumor biopsy and microscopic examination of the tumor sample,
the measurement of an indirect tumor marker (e.g., PSA for prostate cancer), a
decrease in pain, paralysis, impairment of speech, vision, breathing or other disability
associated with the tumor, increased appetite, or an increase in quality of life as
measured by accepted tests or prolongation of survival. It will be apparent to one of
skill in the art that the dosage will vary depending on the individual, the type of
cancer, the stage of cancer, whether the cancer has begun to metastasize to other
location in the individual, and the past and concurrent treatments being used.

[0067] Other formulations include suitable delivery forms known in the art

including, but not limited to, carriers such as liposomes. See, for example, Mahato ef
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m crog / kg body weight; at |east about 1 mcrog/kg body weight, or nore, is
adm ni stered. Enpirical considerations, such as the half |life, generally
will conY?BHt®¥5% o determination of the dosage. Agents t%?’”%ﬂ*‘g"?é‘énpati bl e
wi th the human i mmune system such as humani zed anti bodies or fully human
anti bodi es, may be used to prolong half-life of the antibody and to

prevent the i.hod el ng. ked 'S | em Frequency
of adm ni‘gtggﬁ)&ﬂqaﬁéyﬁ%se 1%?3 i’?ﬁ?‘r@a’ Og%la&;bgf%ag%{goglﬁ%d\}garytg eﬁ%%tr se of
therapy, ighfked ®, bRSRELIM) niigdltabig vehielepunderilaiclnanesideus cell s, _

mai nt ai ni ng t he reduction of cancerous cells, reducing the %r oliferation of

cancer oud00¢Hl | s, dn sgarRbegingeREs, m@ﬂ@gﬁgﬁfhempeﬁg? aeqnh ey l")Sl.Ff"tSEI.F‘tnati vely,
U5 L 1 A5, 358 LT 1 005 B0, Gl vent o

may be appropriate. ati1ons and r-achieving
sust ai nedtekeargadesst kna\mn ldast thize, Aldast odf)@6leastrfientfferchotitrapattic dosages
for therapeutic agent may he determned enpirically in indiyvi dlfa| s who

have beerpggnivtinabiiecastivaaganshd Ry FRTR GtAVEH jung, PFP&{%F% c?ﬁ%‘?rgaﬁﬁr‘éo f-ven
| nerement g, 40P aaes: dfis! AShARRYLE hoREM: adthassmEs akldfichdeio in t he

t her apeutic age specitfic cancer disease state can be foll owed by
met hods theaft, msy té pattuledassefelienteatig ¢ troedergargs ofipepplatipacf on or vi sual
observation, .| r;fi rect measurenent of tunor size by x-ray or other inaging
t echni que‘§,lvéi¥ Sprovenent as assessed by direct tunmor biopsy and

m cr Oscopﬂoﬁsﬂxam nak L QBsont bH@sdd8 R pesRRbEusing Bend@a sstieie i thefartgn _
indirect tunor marker (e.g., PSA for prostate cancer), a decrease in pain,

par al ysi ssuch apahagienmetiods pabuhpitaing appropsiateanmilagslops Sisenspeddn it | ity
associ at e%émlﬁa t he tunor, increased appetite, or an increase in quality of
life as AsPF@Y by accepted tests or prolongation of survival. It will be

apparent fpg7@ne of Tikfihing df thd@infinlstrhiad of the agas agh depdrd onahynaependi ng on
the individual, the type of cancer, the stage_of cancer, whether the

cancer haef thegeantt b onstenshogimens, the agut ésan 906idady Bt isdpieistersdial fyual , and
t he past d.concur r I d ; | ati ons
i ncl ude s %cggggmﬁgrﬁtﬁgé?@cfgﬁoﬁﬂéﬁg@mﬁbﬁ%%s '? %g gag{(c&%?l%%ﬁ%%}% t ' ({;Jlitgynot
limited tOne 68Kl @1 the aHchayadetdriosthnesficabe of miliiplexdmnipisxatidvmiaiovet 20 WO
03/101187 PCT/ US03/ 17285 al.. %997) Phat ifgges. 14: 1847%‘% 85%. i posomnal
pr epar at | GWSCRLRIONHESTSH A siagle adBInistigtion eby eher OpeEtEdeR yatho UF anel | ar
vesi cl es 8@)@ HRLIARR! | ar vesicles. [0068] In some enmbodi ments, nore than
one therap G e agent may be present.

[0071] The agent may be administered once or on a schedule requiring 1-7

injections or more per week over a period of weeks. The dosage, administration
schedule, and duration will generally reflect that shown to be efficacious in treating

the infection or disease.

HI. Assessment of efficacy / toxicity model

[0072] The anima! models containing the tissue implant or tissue recombinant
is allowed to develop into partially or completely adult normal matured tissue
phenotype. To generate an animal mode] for assessing effects of an agent (e.g.,
toxicity), these animals containing matured target tissues under one kidney capsule
can then be implanted with target diseased, infected or cancerous cells under the
opposite kidney capsule (or other site) and treated with the agent (e.g., monoclonal
antibody or other drug). After treatment the animal is sacrificed and the human

diseased, infected or cancerous and normal tissue xenografts are removed, and
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Such conpositions may contain one or nore than one therapeutic agent (may
contain at |least one, at |least two, at |east three, at |east four, at
| east fi VEOB¥t¥Eent therapeutic agents) that is reacti VRCTEEMBAEBS for
exanpl e, ovarian, lung, prostate, pancreatic, colon, or breast cancer
cells. A mxture of therapeutic agents, as they are often denoted in the

art, may be particularly usef in treati a.broader, r ad pul ati on
of i ndi \ﬁ”&b%? fo E[Sé?féél}eye/fg@ggg%ﬁge%f %d?tké@%;saénfaél Cﬁgg?toarrnqn{ég%ﬂfg‘lg%gpst andar d
met hods i fe b 8h bSih norsBNaRSdidBEH, Nefedted boekmicands AB tigsueby appropri at e
mar ker (s), as discussed in nore detail below [0070] The timng of the

adni ni st rmphitmingfthe mossugembolagyt celbpamaompholege thagedt obfeqrpds dgent . 1 n one
enmbodi nent, the agent .. s . i bod I: Pl ; : - effective
{?ﬁléemgff 1ﬁea8efacﬂ é@%%ﬁé? §1 é(antc% S %1§su@gﬂa/5'f %&E(ﬁﬂg{’% ifdulin

amount t HP8 us cel’rs " cancer ous S, or tunors.

One of  skiektetibA fdrRnatebtidBsueleiraredene: drhubsict iof Rnywwinarierd éfploemal

adm nistrations at |ow concentrations versus, a_singl, dmnistration at a
hi gher counslebnemmdl ¢all BincHent: Eﬂf&ﬁ@np@xﬁélﬁ%‘ﬁ@éﬁ@rﬁm@@%?i@ edfent nay
be adm ni st en n r - I e =17 BIA AN i1@Ns or nore per
week overVl%\‘?af)%?Fh%dﬁ'gl?b%\l/\ggﬁqgﬁlﬁ‘%ggggégélggﬁg?rﬁ) %% segc? 1atB |ldc()Jlr%ll 7%gjcﬂr%gdul e, and

dur ati on 9yiH88)g€oethetdpyuticddtidotict tat asihmhmotiel dae befisédcacdantiSy im treati ng
the infection or disease. I|I1I. sessnent of. effjcacy / toxici t%orm)del

[0072] Theatkarlyind hederagecdae annpardy Hids eifediye iy EngFOLs Wsh
reconbin %hucﬂéggl%' SR, M‘Whem%gﬁg%ﬂ@@wﬁ@éﬁf&t%tlﬁ%ﬁle glipgadul t

normal mature I'ssue phenotype. enerate an ani nal nodel for assessing
ef fect s ofioranl dgeabr ftegnormal tissues txpresstigabeantigenbbsndionthaiantibaglymat ur ed

t toti d i dney . | then be implanted with t t
i soased TGt od Metban CurtresibERee G et thisou e et et fps ol o°
(or ot her%rfinHRA%d@Wbiﬂ Rzg?tcﬁﬂeﬁ@iﬁ@oﬁnﬁ@%ﬂtcoﬁ@iﬁgg andDRQEIARRT ant i body or

ot her dru ter treatnment the animal is sacrificed _and the human
di seased, tréatfnentt aatl @rangant srcbusethods aro il knpwa deiheetn g4 wet ¢f are renoved,

o
and di seagRehodé ffr @6de8En©hySARGEHO UFpdrplager apops dentinifferential protein or

steroid secretion, metabolic activity, and morphology changes.

[0074] Matured tissue can also be used to assess efficacy and toxicity of small

molecule drugs by systemic treatment of the animal with agent then measuring a

function of the target tissue, e.g., human insulin preduction by “matured” human

pancreas. Another use of this animal model is an efficacy model whereby animals

with different matured tissues (both normal and diseased) in each kidney are used to

assess the effects of long term (e.g., days to months) treatment with the agent.

EXAMPLES

Example 1 Generation of non-human animal models

[06075] Tissues from normal fetal organs (colon, heart, kidney, liver, lung,
ovary, and oviduct) were trimmed to 1 mm cubed pieces and placed in the kidney
capsule or fat pad of nude (n/nu) or SCID immunocompromised mice. The tissues
were left in the animals for 6-40 weeks to allow time for the development into mature
tissues. The animal was euthanized and the tissues were removed and sectioned for

H&E staining and immunohistochemical evaluation.
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noni toring the gross norphol ogy, cellular norphology, the anount of
necrosis or apoptosis, size of diseased, infected or cancerous tissue
and/ or fNWE?WHH“@ insulin secretion for pancreatic RGEYSHTIHF
presence or absence of known mar kers of normal and abnornmal cel
functions. For exanple, staining with Ki 67 antibody can be used to

vi sual i ze nunber. i,vidi C sue | . Bl ood
75: 2714- 5'%&8 F ﬁgu{%gﬂ?ﬁ‘gﬁﬂgf?s‘glmqsf%la|S%lées0 %lple?ﬁﬁ%aﬁsa&h%élt&can be used
to 'dent'ﬂ‘is)éu@éwexeraub%&% Rahd e 1005a9e Iﬁfth@@x@ﬂl?lle,b&ﬁbéfdrélﬁies ts effective in
killing cancerous tissue or reducing the size the tunmor whi) e having

littl e or“Reekt f@@tm&ngtlhé’a@@hwlegﬁeﬁd?r?@ 8dewemplanialing wrleighe K1dngh  al
tissues ey eSS L9, A16haS,UUDH Boh NFadThd OB, PABRTSE Heghods for

assessi ng Rer apeu i{rea me on I'vi dual

wi || varyg gepe iehlagatas bmrmaemadr@@mmanm (@nthu) hleumhﬂ)&ijfeisZ,B;eat ment ,
and a range of such nethods are wel known in the art.

i1 ust rat cﬁﬁdérﬁéiOWdtnplth{O&tqféﬁm?ﬁLf‘étﬁl Hauwdasg B meagser E%g%ﬁyh‘?&)ssed
above,  ang, B30 iR pad Rl ATREIRARA R TdIR H!%!sulé‘?f’%ﬁél@ \asiidle apoptic

deat h, di erent| pr ot el n o ster o d Secr et oli'c activity, and
mor phol ogkidabangas doc{s&ﬁﬁ’ 4bveiy &trchdaﬂnmhm damredah e Ibénamdstﬁm(m sess

o an i ?h%aé%i«%h%ﬁ%@%%@ B Sl PRt bEBE " o 1
ani mal W [ | e.g.
human i nsgld'rﬁ')t Hé‘%%ifl%l e %ernﬂ%k‘(‘?eﬁlgl S)hmﬁthd?@éﬁff%ﬁﬁemﬁélﬁé &g, ‘&lﬁ@ of this

ani mal is an“efficac wheréby animals wth dlfferent mat ur ed
tissues (@mﬂlzﬁxrﬁrmn)amemd)fdtﬂmeawd)commraaghellslfdnnjvotinrtbe a@l@de eyl thassess t he

effects of 10Q rm t o Jront.hs r.eat ne th .t ent .
ExavPLEs Vet & Fm&(leyﬁeaglétd%‘ﬂ ottt Ml Wi e t?fg‘%%gﬂ ssues
from nor naj, kflc?rk?lcaﬁsru%fb? 7RI, Fib epiHowskidin@steldped @610n| Ibﬁi\greas oeaty, and
oviduct) were tfimmed to 1 nun cubed pieces and placed in the kldney

capsul e oanchanstptacaf@r sinuentiisio)/ theihoso moge. ﬂhermm@t@@ﬁqialdmes@@ﬁuﬁﬂtsb The

tissues wer eft e an or the
devel opnefitt Cﬁ"ﬁ?%p r%‘?lﬁ’reéﬁl % Fs%ﬁﬁhellﬁgn% %ﬂ%%@a@tﬁ @g%\l?ézgl fc)léu{aarid)T the tissues
wer e r enouedeasdisae kdcondthahey usind®funsindlver egithelidl proganimoly em‘dcatffe’m cal

eval uation. 22 \WD 03/ 101187 PCT/ US03/ 17285 £0076] Figure 1 shﬁws t he

resul ts ofcmeinal waicicagesnelyims GRYAD;dd dil{Rratiateplo structures with a w
defined architecture. Testis epithelial progenitor cells combined with rSVM

developed duct-like tubular structures similar to germinal cell deficient testis since the
testicular germline stem cells are not present in the original cultures (see Fig. 7)
Oviduct development is extensive (Panel 8) while lung and ovary (Panels 6 and 7)
mature but do not have the same structural development as the tissues in vivo.
However, lung tissue that had been allowed to develop in vivo (kidney capsule) for

7 months did develop adult cell morphologies including ciliated epithelial cells, Since
immune deficient mice have a shorter than normal lifespan, these long development
times may require transplanting the piece of normal tissue to a younger (e.g., 6-10

week) animal after 5 to 6 months of development.

Example 2 Use of matured tissues for safety/efficacy models

[0077] Normal human prostate and pancreas pieces were placed under the
kidney capsule and allowed to mature for 6 weeks. At this time, human prostate

cancer cells (LnCAP) were placed under the contralateral Kidney capsules of the same
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tissues were allowed to mature for 4 nonths. In this exanple, all
references to "Panels" refer to Fig. 1. Panels 1, 2, 3, 6, 7, and 8 show
i mpl ant atYQW/AHEr t he ki dney capsul e while panels 4 andG5/4¥8iA7285

i npl antation under the fat pad. Panels 1, 6, 7, and 8 show inplantation of
normal fetal organs in a nude (nu/nu) nouse while Panels 2, 3, 4, and 5

show i nplantatio f normal fetal organs.in.a SCiD se. Kl heart
and |i vera‘il}r’égﬁéﬂfagpwe‘ﬁ)ﬁo @8@’6@58“ 10513%861‘1‘% %We‘}%?eaz%lk}ﬁ(}ggu’ee ( Panel
3) . VWi | ep nEhBnavolsl SSifaRSd @latdevEh 00u@ngnPA 6 babYde farl-aaedni n t he

ki dney caEsuI e (not shown), it will develop in the fat pad (Panel 4).

Wi | e t heEpaaMitydep. priecionofThaeantrol agimaliveas tepated|voEh saline Hiectignpet i ment
(Panel 5), .in another. set L ent s, B L g i eces
of heart W%célﬁgs, W%%a rﬁl‘é?nn?vﬁgggg‘%’( I%ggl% E%%Cﬁo%ﬁ%? %réd éﬂ%&%&%ﬁﬁa@ﬁ%@mnf ricle,

di d survi vgreanithat &) o theatimof aid eoithaltisk &efio st xainéredi bk &idnegs under
t he kidney capsule for 7 months. Fig. 6 _shows wel | -dev%lﬁgggd col on,

pancr eas, ofibaepimalagrg shews inkiguisrd eFhedell sifsfFag. i2hpwe B, The

di ssect ed |, bhyver: ti J. 6l i t --pad or the
ki dney cabvfgg% ghei r?%’l\(glrcll? tast ?‘gﬁﬁ%rﬂagg%? g%%%ﬁyﬁs?&aﬁ%\}%vgg@@i gg%gﬁécéconbi nant s
usi ng hunpaeld are froapirédxal artinapwhigethic towsr pands ket fidmicahtrolseimaial vesicl e
mesenchyme (rSVM did different] a(ie [ ntlo%%t ructures with a well- defined
ar chi t ect ddditiopadgatedanimple COHpinge Befel CBIONASFYSs conbi ned with rSVM

devel oped duct-1like tubular structures simlar to germnal cell deficient
testis since the testicular germine stemcells are not present in the
ori gi nal Exlhpleédn(maehkstg Istry@fibdmen piesiait enheuman eolemmeiisddye ( Panel 8)
while lung and ovary (Panels 6 and 7) nature but do not have the sane
structuraE%'*‘/lS el opnent as the tissues in vivo. However, lung tissue that
had been gjgrgped t opdavabaBobkenYibvPof MidALYos@R M BlimbAtolbn MAiBE did
devel op adult” cell norphologies including ciliated epithelial cells. Since
i mune defissties fiomrthe expraineent desatibedsin Rigam 2n oklthaugh fliedumanwas Waxstelong

devel opne

it e 1 ) ; ( .
" younger oy teghiBRe RGeS oo ARRE RO R Ul ER Y AYIRorl So0® 1O
Exanpl e 2yhigeecedd gaethddygauRy haidaabdeyhnintivetyer tedebss cOMiAkd Nor mal

human prostate and pancreas pieces were placed under the i dney capsul e
and al | owd angibedst igrget (Eﬁc@/ﬁéﬁi‘éﬁs vgre ﬂ@i@dt"t’lﬂ”"e&‘q‘?ﬂ eﬁfié’?‘té@ﬁ{‘ cancer

cel 15 (LNCARL, YRR A68AINNIRL GLle, SO (@l fldhukidBiowaREHyes Of the

the antibody. The matured human prostate tissue also stained strongly for prostate

specific antigen (PSA), a marker for prostate cells.

Example 4 Safetv/efficacy study on mPA7 antibody

[0079] A similar experiment was performed with human fetal pancreas and
prostate tissue. The pancreas and prostate tissue was allowed to mature for 11 weeks
before implantation of LaCAP prostate tumor tissue in the contra-lateral side. The
animals were treated as in Example 2, with 50 ug/gm x 4 doses of mPA7 antibody.
As seen in Figure 4A the antibody treatment caused the tumor tissue to disappear,
leaving only scar tissue. The normal tissues shown in the H&E stained sections in 4B

were unaffected by the antibody treatment.
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animals and allowed to grow for one additional week. At day 7 after
inplanting the LnCAP tunors, one aninal was treated with | Qugm gm PA6

ant i body v?%m/i“i”’f‘?unan EpCAM by i.p. injection. The contPel'Uat¥ifdiS was
treated with saline injections. 4 injections were given over a tw week
period. At the end of this tine, the animals were euthanized and the tunor

and nor mal { i seue Xenograrts exam ned., ey HANRKS., SEoLNG,B0IIRLS are

shown i n FErgtre S : W
(9 weeks total in the aninmal). The upper

right si deatg‘agme@emheti ssues
panels are fromtreated animal while the |ower %gnels are fromcontrol

ani mal s. (04881 t | onalAn 3lteanatioe dmisieg whelsmiernetierd e R B1agHC {9 8le. Exanpl e
3 | mnf%%n%%%% AR lﬂlhalﬁ RECSIALRs ?é&%nm{{r%%iﬁ?}o‘a& bh@mdd Ssues

[ 0078] stochem stry *o uman prostate a uman co tured
tissues fiodertvee: wspelr wiich agesivni dielt dabis Rhgeerderized Abtohheglogehotasior was
i npacted _by the_ antibody treatnment with cell _death and, henorr i ng, the
normal ti §BfcEe NeRbaduinEREdERolERe- t A CRHERIB O Uy 5 Spywn kol ée?lae?%
det er m ne gahaiher I : i t ; CAM ,

{ e .(hﬁéﬁ&wﬁltaﬁcfeg ?éxggeﬁ%ﬁ’logﬁrgﬁor)t &8 18RRI RS ith FR

ti ssues were stain ed PA6 (anti- human EPCAM
ant i body. féthiebladdes nesenchpmb t¢ foemtzaithsagoiosait cantiethgshiovedsholginmganf  t he

ti body. The matur, i .al tai ngd st Ly f
brostat e huparrriieiaheationt Bl Wtk it drigh iy Bla B8 Webano o 4
Saf ety/ ef { %ﬁ%ﬁﬁﬂ%ﬂ%% QBnEPAL vAH A0 Db RO7R) hiinsh Blabdd: v@XREINA SaR! Was

performed wt etal pancreas and prostate tissue. The pancreas and
prost at e Thssuee nelts aildimertcembined with ritdeial senypalkssiclsaneneactymps anst at i on of

LnCAP prostate.tunor tissue in the contra-l.ateral side. e imals were
roated adlf Kealedgie b7 Sl gt s atat il Do BBME ° as"seen
i n Fi gur e add\ntiiign adilt hoeteldp@RsITRA [stAadSRe htthen broibke dpesisisantigerdi sappear ,

| eavi ng oir(l}l?gmscar ti ssue. The normal tissues shown in the H&E, stained

sections Bin the kevaiparglh cYiadlagy. ssee waembgyts hasabeampadesingd 03/ 101187

PCT/ US03/ 1.7 |85 [ " I e from human
pr ogenit o?ﬁuégg ffestﬁ)z;l?]‘\%? Cglzlasf hﬁ%égﬁkaﬁgﬁgﬁvﬁgﬁ?ggg?@iﬁjgf %ﬁgdre ﬁ@t@?'ve to using
whol e pi eges604], @k Alimah Sseevaginalf fall @isotubd phdgenitor cells (see patent U.S.

Patent No. 6,416,999), recombined with appropriate rat mesenchyme to make

hurnan/rat mosaic tissues.

It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof
will be suggested to persons skilled in the art and are to be included within the spirit
and purview of this application and the scope of the appended claims. All
publications, patents and patent applications cited herein are hereby incorporated by
reference in their entirety for all purposes to the same extent as if each individual
publication, patent or patent application were specifically and individually indicated to

be so incorporated by reference.
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phenotype is to use human progenitor cell lines reconbined wth rodent
nmesenchymme to derive a tissue in which a portion of the cells, those

derived fromthe progenitor cell |line, are of an adult hunman phenotype. An
exanple of this is showmn in Frig. 5. Here the hBLA (hurman bl adder
epithelial progenitor) cell line was reconbined with rat fetal bladder

mesenchynme to forma tissue nosaic containing rat nmesenchyne and human
epithelial cells with an adult bl adder epithelial phenotype. This tissue is
shown in the upper panel stained for uroplakin, a marker for human bl adder
unbrella\ggghﬁﬁ The same cells could be reconbined with rat fetal sem na
vesi cl e nesenchyne and allowed to nmature for 6 nonths in vivo to forma
tissue nosaic with rat nesenchyne and hunman adult prostate epithelium
(stained for KumanuRg %ﬂ%&k%tiﬁ?&?ﬁn{l{uﬁ%@%{eg‘ anifuBi3AYde] lﬁvi};&%r%@?%:ﬁm[panel )
Simlarly, tissue reconbinant's have been nade using hungn Tetal |iver

cel I's, hiaa of Bethie pheaiypeanditarsct distaged(tisave bprhfierta don@ anipat, eerepriNgg steps

6, 436, 704y, or human uterine/vaginal/fallopian tube progenitor cells (see
patent U.S. Patent No. 6,416,999), reconbined with appropriate rat
nmesenchyme to nake (@ HURBHINE AP MABSAT Ect pprggissue of pormal tispgarcembibentt hat t he
exanpl es nanédrenhagdhiRpt SodaseTcbBetbnlefiel Ddn@afinfalin oriuhdd 8 kiiAdy MGuRYF Poses
only and that various nodifications or changes in |ight thereof wll be
suggest ed" i‘%‘“ﬁ@?&']&f%‘ YRMPIEFUPRICFHORPImainGTehrde feaiPsR apifiuded within the
spirit and purvi ew)afloving seap@h harahi iRRcanthe FiRedS60MEDTo deh@opiRR@Nded
clains..@&hew_Hbli patents and patent applications cited herein are

AR, and patent :
her eby |ncorporgf§ 5HV &ference in their entirety for all purposes to the
sane extent as if eéacdhplhmipvirgktidibeasqauisdue oadiseasnd cgatiomta sedonpadrent

applicati r ecl fi a individual |y indi.cated to be s
incorporgﬁgﬁwﬁ?ngggﬁg%@gﬁ&é%”WQQ%F?g#ﬁﬁl?lﬂ”%%%%g%m§8y”ﬁﬁﬁéV%TFﬁg a
non-hunanowémmﬁbﬁaﬂﬁmapﬁnaﬁamﬁdkhmhaving target normal tissue of mature
phenotype and targ } aqt!)s)?iﬁ@ﬁ]ggarg%e't §i§éﬂ§edtl?t?stugmfd’i&gs]e c%ﬁ%%zrnt ns'e%!ﬂ doror P! ! S1 NG

steps of: (a) inplanting immeture target nornma ssue or nornal tissue
r ecombi natgl o gette from i mmature or progenitor cells froma first donor
animal, in or under a kidney capsule of an inmunodeficient or

i mune- suppr essed non- human vertebrate recipient aninmal; (b) allow ng the
target nor mal 2t FResTEhg! ¢lpe k. ivhareindethdie iapianred tatee ngava tisspe indttes a

implanted target diseased tissue are human in origin,

3. The method of claim 1, wherein the implanted target tissue is derived from a species
selected from the following group: mice, rats, rabbits, birds, cats, dogs, pigs, sheep, goats, deer,

horses, cattle, humans, and non-human primates.

4. The method of claim 3, wherein the non-human primates is a baboon, chimpanzee or

monkey.
3. The method of claim 1, wherein the non-human vertebrate recipient animal is selected
from the group consisting of immunodeficient rodents, rabbits, cats, frogs, birds, dogs, pigs,

sheep, goats, and non-human primates.

6. The method of ¢laim 35, wherein the animal is an immunodeficient rodent selected

from the group consisting of rabbits mice, rats, guinea pigs and hamsters.
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tissue wwth a mature phenotype; (c) inplanting target diseased tissue or

di seased cells froma second donor animal in or under the contral ateral

ki dney capsul e of the immunodeficient or inmue-suppressed non-human
vertebrate recipient animal; and (d) allowing the target diseased tissue or
di seased cells fromthe second donor animal to grow. 2. The nethod of
claim1, wherein both the inplanted target normal tissue and the inplanted
target diseased tissue are human in origin. 3. The method of claiml,
wherein the inpl antAedlmmamcgefﬁcintni s@uemnias redipientvaaonad foo)meav&pemi @swomsel ect ed
fromthe , S, pigs,
sheep, g Oaéf[cp glk&¥ee%g& L%g%% Scm%lgs%ﬁa E?\ga nﬂtrrr%w?ésue%aw 91§1t11hc-: L})%Enoty}g? I(a-)rr%ia es. 4 The
met hod oﬁwéﬁéﬁﬁﬁgﬂwﬁhew@ww1@h@ﬂﬁbﬂrm@naﬂwpmﬂha@eshmxwﬁﬂbﬂbnmm chi npanzee
or  nDONKe&yplaRed lxgﬁumtm&eptap%l@bm e f & &l n‘hl?lgndagﬂ waqw}ﬁ%ﬁt ebrate
recipient animal is selected fromt roup consistin I nmunodefi ci ent
rodents, FECHNEIT prgmal cglesein the et n%maidgsuemme(bqn@ga necu:gwé@pma!d@at s, and

non- humﬂanﬁnﬁﬂuféﬁisﬁé an@whi B8 (11¥RAr (Elot‘ﬁ'fai &h@ls@ﬁsg’d tisWRAGE LlePed [éin iy b is an
i munodefi ci ent rodent selecte fromthe group consisting % rabbits m ce,

rats, guiCR¥SUPE Ydhedistrenafing f@P@Mn%Ol?gIC%WSrcwﬁaépw|C@H{adr¢6ﬁ Hafvan

reci pl entpala‘fﬁaﬁ'[@htaﬂilﬂ"oldt }h@iltg\f&l&‘iﬂi@tth)@ﬁd szleagtosrpﬂ'@lll tor@ing; y@ir@@@&@lﬂscﬁsar get tissues
tissue V| n tat - get

conprisin tar et nor e pe and a
dlseased'ﬁﬁg? %ﬁ@ﬁéﬁgp?ﬂﬁc@%?@%?’Hg?%ﬁﬁﬂ$%§§&em§ﬂ& qﬁé blagdgetselsi seased
ti ssue arcsaphaguplstamhc&xdsmdm aﬁ)tbstlufldﬁibn &alkﬁa@rgei)ﬁd Q@Cplsy kifindy b[hd’die[t betef,at pad of the
i mm nodef | 1SRN pi en he et naqrnal
tissue i smemi uarnggl'a” WQ? H%g“?' %‘F‘Cﬁf“érﬁ“’é%‘i Ht§1us’f°f°1(¥}"|‘f qﬁ ‘r‘f‘ﬁgf1 & SE‘i”s gherdng
wher ei n nhree traimgeothatiommal and di seased tissue is selected fi-omthe group
consisting of the tissues of the follow ng biological systens: brain,

spinal cord, adrenal, ovary, pancreas, parathyroid, pituitary, testis,

thyroid, breast, spleen, tonsil, erythroid precursors, negakayocytes, mast
cells, osteoclasts, osteoblasts, red blood cells, platelets, |ung, blood
vessel s, esophagus, stomach, small intestine, colon, salivary gl and,

ki dney, urinary bl adder, ureter, wurethra, fallopian tube, vagina,
pl acenta, prostate, uterus, cervix, skeletal nuscle, skin, peripheral
nerve and mesot helium 26a
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8. An imunodeficient rodent conprising human tissue nodels for target
normal human tissue having mature phenotype and di seased hunman ti ssue,
wherein both normal and di seased human tissues are inplanted in or under a
ki dney capsule or in the fat pad of the i munodeficient rodent, wherein
the target normal human tissue is matured in the i munodeficient rodent
from immature human tissue and the target normal human tissue is selected
fromthe group consisting of |lung, prostate, kidney, pancreas, bl adder,
skin, liver, heart, colon, duodenum stomach, thyroid, and salivary gland.
9. A nethod f@r Aa$38888l0&idNed&i & trisi% htﬁnénqgsrug&%%lé for Jaﬁggtantogﬁzgﬂu,u%nr ect ed
against a target disease tissue, conprising the steps : (a) applying
such t r ed1eAtYiRganagHe Phefoirrschef Hietasasthumen fisiva wbersio pph eggethng diseasédunan

ver t ebr ath@m#iegshiRs 88 im@ARM A of (L Ah@RePcdb@N GG in MOFRBd o 1S SHGuRaY NG, mature
phenotype, and a target diseased tissue, wherein the target nornaﬁ tissue

and the teHetndishs&Eest pradlfeman Essigipmawtcddn thaingpungdedieientaodertdiney capsul e
or in themfhatrepadan WOR R the thQt hAMIMMIRHRR is bdI&RY BrolmShe JRHULREHAN @
reC|p|entf@n|nal‘fron1|nnatur% tlssge and (b? assessing the effect of the
t r eat ment”! GRSPREREAIYEY METTEICEA HiRsBRE SEprt £91¢s fedenupgstomeh. (REPHod of

cl ai m 9, andwatieinnglidde t herapeutic treatnent is selected fromthe group
consi sting of radio-, chenpb-, or radi opharmaceutical therapy or radio-

i mnunot herapy. 1 1. The nethod of claim9, wherein the therapeutic

treat ment conpr Aseshot lie assading iestiea@bf otherefeudgentnsnusetied aghiost anagito- i magi ng
of tunors; . Th 1 f claiml or 9, wherein the first donor ani nal
and the gg%%%%ﬂ%%ﬁgﬂﬁéggﬁﬁg?mﬁﬁd the recipient animal are of at |east two
di fferent speci es. (al3pplfiihesuretrénotknofo ag irminmodefickinerdinmutdsepdriseddapeaut i ¢

{1 eat Menbu i SRLLR! A EROM R GhOH Rroc SRR FLUO B AL HOGHBR. 3 1B !

mol ecul es, proteins, pharnaceutica onpounds, house nical's,
i ndust ri &receiearicd dbsse.arigrea il wigpimenna Hssohaitesthiget dpFasqtissd areet hod f or

det er m NiRGarReddPSEn8E: 2 &UnA0GRLIL N AL 1hd By ﬁag?(\ivﬁeréir‘?th@tatrﬁi Qehalikgg e,

conprising the steps of: fa) adm ni stering an agent  to an 1 nununodefi ci ent
non- humaAAEE iht BRPiCEF sl Tom fapatyg ésste endr get nornal tissue having a mature

phenotype and a t angelscRABARIEMS of hSEHEdE AN 1ardORRha 3R fBhseqWherein the
target normal tissue and the target cancerous tissue are inplanted in or

Under a Ki*fley capsule or in the fat pad of the said recipient aninal,
wherein the target normal

10. The method of claim 9, wherein the therapeutic treatment is selected from the group

consisting of radio-, chemo-, or radiopharmaceutical therapy or radio-immunotherapy.

I'1. The method of claim 9, wherein the therapeutic treatment comprises the

administration of agents useful for radio-imaging of tumors.

12, The method of claim 1 or 9, wherein the first donor animal and the second donor

animal and the recipient animal are of at least two different species.
[3. The method of claim 9, wherein the therapeutic treatment is selected from the group

consisting of antibodies, small molecules, proteins, pharmaceutical compounds, household

chemicals, industrial chemicals and environmental chemicals.

27



tissue is matured in the recipient animal frominmmture tissue and (b)
assessing for any toxic effects of the agent on the normal and cancerous
target tissues. 15. A nethod for identifying an agent that is toxic to
target diseased or cancerous cells to a greater extent than normal cells,
conprising the steps of: (a) adm nistering an agent to an i mmunodefi ci ent
or i mune-suppressed non- human recipient animal that has a di seased or
cancerous target tissue froma donor aninmal and a target normal tissue
froma donor dfi Mahethedvpirgterainug e dplsefot agps thaiis erx@itoa tahget fissreget  nor mal
tissue angmpienliRd g8t ofli seased or cancerous tissue are inplanted in or
under the kidney capsule or in the fat pad of said recipient animal,
wher ei n t he target (NAAmHIstying sirecido prpirviraelcfipient Ren-huseh péciprant andmdlmal  f rom
| At ur e thd 58URarg@ASkhPssded8Nhd £ MbOQ hilReBO8 M hBALal UG lidR 97 oWt h of
or destroys the diseased or cancerous target tissues to a greater extent

d
t han nor fANO" gigidk, whereis gie AeGReTAB Ispusrand e E¥gel snerRgeUa Hsset e tlateddm®unt of an
agent t hahddr 8 kid@i capsiRe oflingRASQAd Of the SANCAFIOMINIGR], Whedif 1R 1 95LALSh ext ent
than nornal cells, caonprisi ng.the steps of . (a) administering an agent to
an i munOEEF SdPaHEd 18 e TRRITE IR S8 YRR HoksUektifran r eci pi ent ani mal t hat
has a di seased or @aneessgortady gelc efft@sirehdlap@ah8 ARG AlkdRérodnd a target

nor mal tilasl_§e F{SSLrsom a donor ani mal havi ng mature phenotype wherein the
target nor i ssue and the target diseased or cancerous tissue are

i nplanted in or under the kidney capsule or in the fat pad of said

reci pi ent ani nal i, target normal tissue is matured i he
reci pi ent anir[T?n'a/I% W}Mr?lggrirﬁl %ﬂﬁP %{%ggtﬁléa?lsé%’ i ttﬂgcgéfeé‘?eﬁiohfaﬁbel%uﬁ C‘gﬁlt%nt of
t he agent gtda@t exiont bfif wendl velspremphignnide stes oind  di seased or cancerous tar get

i : : - f at 3=, ' i mal del
Lissues, 28 17 A OUBAMSL Sk GRSHAL LR NRRSINORDRLLBRLALE @i el rode

havi ng target nor _ tissue”of "nature phenotype an t di seased
tissue, Db weipeRtanigekibat hasrfi dgpsed eowpeiash fagpet teue fiomeponafanin(ahyndianpl ant i ng

| mmat ur e i@k 88hanQEuTlomtd BRYGn PR g il abisd plgﬁ’d?)‘cHe, BT fabel REmfiat  pad of
a non-human vertebrate recipient aninmal; (b) allow ng t%e arget inmmture

nor mal t fi&sn@ddhe el dispased orgaitsouTRRENe iplan@dinat owlel e bideeycpssslger wi th an
adul t phenat kpgid of &ld keopbanbinag whatidele 8hs aashditicasMaunl idhseased cells
froma second donor )
animal from tmmature tissue, and
(b) identifying the agent that reduces the growth of or destroys the diseased or

cancerous target tissues to a greater extent than normal tissues.

16. A method for determining an effective amount of an agent that is toxic to diseased or

cancerous cells to a greater extent than normal cetls, comprising the steps of:

(a) administering an agent to an immunodeficient or immune-suppressed non-
human recipient animal that has a diseased or cancerous target tissue from a donor animal and a
target normal tissue from a donor animal having mature phenotype wherein the target normal
tissue and the target discased or cancerous tissue are implanted in or under the kidney capsule or
in the fat pad of said recipient animal, wherein the target normal tissue is matured in the recipient
animal from immature tissue, and

(b) determining an amount of the agent that is effective on the normal and

diseased or cancerous target tissues.
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animal in the fat pad of the non-human vertebrate recipient animl; and (d)
allowing the target diseased tissue or cells fromthe second donor ani nal
to grow 18. The nmethod of claim 17, wherein both the target normal tissue
and the target diseased tissue are inplanted into different |ocations in
one single non-human vertebrate recipient animal. 19. A whol e ani nal - based
screeni ng assay, conprising the use of i mmodeficient or

i mrune- suppressed non- human reci pi ent ani mal that have al ready received
target tissue inplants according to the nethod of clain1| or 17, for
testing the Y, Ok%lh%d fo ¥£n%§8£ ﬁ‘M :g;dn haur11"1t31|1 \U%rt%g 12 fmhl i natel fravin ta ["??%e‘ﬂr y or

ot her therapeutic propertries at mnistered 1o said ani i mal s,

for testllﬁf’mlgOflh«éula@bqnvﬁypfyandftarmudlhcasqdélaiunémhs”lqtma dmmtammhdl |Cnlgp1mmglllwh| bi ting
the develgpmgnt of cancer, infections or disease. 20. A method of
screening and identifying or testing a treatnent, drug or other substance
for activity agaln§®IWWémd@WémﬁaWéﬂgﬂ@@WQMSNHﬁwﬁéﬂﬁﬁéawnémmabﬂ“@é%cer

i nfecti oRadtd/ Bh-hOhSERR rate £OPRA[InRY the steps of: (a) treating an

i mrunodefi ei ent or i nmune- suppressed non- human recipient aninmal that has
al ready received t &P gaeving dglmed iiyrae soragldissugiontie fitst faner avgrahdd of claim 1,
9 or 17mwuﬁﬂm§ahgug@ma&nﬁampmﬂﬁﬂg or ot her substance concerned, and (b)
detecting or notin reduced i nci,dence t he devel opnent of cancer,

i nfection and/ or d&%é&é@“méﬁwg¥@&a&?m&wePdl ﬁFﬂ???maégmﬂ%Wﬁaked with

cor r espoadinagn maifmhcs()ftiﬁdmh hamen wakbritt edipid: Mty ahdne treat ment, drug or

subst ance, or dete not| an effectiyenes i n maintaining,
restoring or inpro ﬁigf’% il W’F Sf?sieg)HSS“eZ@ C?%%‘W taﬁ%zf@défﬂ %ﬁm’“n]e{%ed
screeni ngroassay, conprising the use of imunodeficient or

i mmune- suppressed non- human host aninmals that have al ready received target

tissue inplants according to the nmethod of claiml, 9 or 17, for testing
t he cyt ot oxi c |8 cheostiat ptglaianfl \mﬁemizolbitlatlh¢talmmdtma'tlmifssluammmuar;getor ot her

t her apeungES&rtggg ;elﬁlglfa[%d IH]F‘? é@ﬂo%at%g% ALSG RS Inthgtngtﬂfeqa?‘glﬁlebl ﬁl nf or

testing the activity such treatnments in co g the
developnﬁnmmof cancer, infections and/or dlsease 22. A nmethod of
screeni ng and |dent|fy|ng or testing a treatnent, drug or other substance
for activity ai nst the devel opnent of or in the treatment of cancer,

i nfection or gf?s!éyg@e am@@lnhlgpqdﬁlﬁﬁmtgr@ésagtc@rﬁ@lsmg the use of immunodeficient or

immune-suppressed non-human recipient animal that have already received target tissue implants
according to the method of claim 1 or 17, for testing the cytotoxic, cytostatic, antimicrobial, anti-
inflammatory or other therapeutic properties of treatments administered to said animals, for
testing the activity of such treatments in controliing or inhibiting the development of cancer,

infections or disease.

20. A method of screening and identifying or testing a treatment, drug or other substance
for activity against the development of or in the treatment of cancer, infection and/or disease,
comprising the steps of?

(a) treating an immunodeficient or immune-suppressed non-human recipient
animal that has already received target tissue implants according to the method of ¢laim 1, 9 or
17, with said treatment, drug or other substance concerned, and

(b) detecting or noting any reduced incidence in the development of cancer,
infection and/or disease, and reduction in morbidity, as compared with corresponding animals
that are not treated with the treatment, drug or substance, or detecting or noting an effectiveness

in maintaining, restoring or improving bodily function.
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(a) treating an i munodeficient or i mmune-suppressed non- human host ani nal
that has already receive target tissue inplants according to the nethod of
claiml or 17, with said treatnment, drug or other substance concerned, and
(b) detecting or noting any reduced incidence in the devel opnent of cancer,
i nfection and/or disease, and reduction in norbidity, as conpared with
corresponding animals that are not treated with the treatnent, drug or
substance, or detecting or noting an effectiveness in maintaining,
restoring or inproving bodily function. 30

21. A whole animal based screening assay, comprising the use of immunodeficient or
immune-suppressed non-human host animals that have already received target tissue implants
according to the method of claim I, 9 or 17, for testing the cytotoxic, cytostatic, antimicrobial,
anti-inflammatory or other therapeutic properties of treatments administered to said animals, for
testing the activity of such treatments in controliing or inhibiting the development of cancer,

infections and/or disease.

22. A method of screening and identifying or testing a treatment, drug or other substance
for activity against the development of or in the treatment of cancer, infection or disease,
comprising the steps of:

{a) treating an immunodeficient or immune-suppressed non-human host animal
that has already recetve target tissue implants according to the method of claim 1 or 17, with said
treatment, drug or other substance concerned, and

(b) detecting or noting any reduced incidence in the development of cancer,
infection and/or disease, and reduction in morbidity, as compared with corresponding animals
that are not treated with the treatment, drug or substance, or detecting or noting an effectiveness

in maintaining, restoring or improving bodily function.
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