;e3el L" 6NT: WO 03/ 101187 PCT/ US03/ 17285 ANI MAL MODEL FOR TOXI COLOGY AND DOSE
PREDI CTI ON CROSS REFERENCE TO RELATED APPLI CATI ONS This application clainms
. the benefW® 0¥1018B7S provi si onal Application Serial Nunber PEONB8317285, fil ed
May 30, 2002, which is incorporated in its entirety by reference. FIELD OF
THE |1 NVENTI ON [ 0001] The invention is in the field of cell biology. Mre
specifically, it relates to the use of fetal tissues derived from one
species and allowed to progress throu \ i i in_a host of
anot her speci@%%@ﬁﬂ&@&gpygéﬂa@wmM@@Eotype t hat
can be used to assess activity or toxicity of an agent. BACKGROUND OF THE
"I NVENTI ON j 0002] The use of animal nodels is critical to the correct
assessnment of the a@ROSARERERENGE Gi/RELATED APPHICATESNS performed on two

_species, usually rodents (rabhits, r , L ce nsf.er i.n ig etc.),
‘and frequent Pl BppliFAoBS AR @eﬂ&aaﬁfr@-%h@f?‘fﬁ%aﬂ%@ C?‘%?\?%ﬂaﬁgvﬁh%m New
Dr ug app'd(ﬁ?ézﬂﬂg 1 Vay 30200995 REL TREbSoRi& InShSontiXddP By riferehtd, frequently

suf fer from probfens o? eing evolutionarily too far renoved fromthe hunman

and therefore not adequately reflecting human physiol ogy. This may be true
for both efficacy and saf et WIELDADETHBWNVENIBOB has been a persi stent
problem for small nol ecul e drugs, as e.and nore_anti bgdi es .are noved
into devdf8@Hent tpﬁlilesmﬁ?%&né?rﬂﬁbﬁé‘ﬁ?gggé\‘?gﬁ”ﬂﬁ% &B’t‘i? @ecﬁd%]g%]n Ant i bodi es
recogni ze_ i f ] ISpa0ek SRIMIRSeAREBidekdss ot only to
a given er%{t%i%{)\a@?ﬁ‘fsag)?gegﬁﬁ?%&sdggﬁcpﬁgﬁg%%cPes. For exarrpl_g .ag% anti body to
rat Epit hiakdugh dSedlbprAditgs iviva il hestdfengthpOAiiestyordecogbtae tisses  but not
nouse or human EpCAM ( St eph et al, Endocrihol o | 40:.5841- 5854,,1999) and
vi ce ver shaving a matire pUSRIR PR I%‘%ﬁ‘? PWE&P@?“W@%@ f%g%'e?]féaﬁ %®f%ugh t he
protei n sequence for the rat, nmouse, and human EpCAMs is >98% conserved. It

is to be expected that nost anti bodies for therageuti c use wll have sone
degree of species speci f BAGKGROBBND @ THEONVIEEION t h r odent proteins,

d . | i fi . th f in, d
no orooslOBlER: it Eheut AR iodelis Eed TR SRR Rkl 1 AN,
03/ 101 187¢ fredd L iA3h A2 8PndvWREE. Pt paetirgied da\Rbapedes, asuallieodenesat ment  of

cancer axe routinely tested for efficacy by injecting human tunoyr-derived
cel | | i ne@abhitscratsamiess Spysten epineapigeiediandifaguenthy Bripatesigere@itithu or

SCI D). Since e aninal..s..i ﬁj‘gﬁba cells,

t he humanwg‘%rf a4 F%%aflﬁw‘ivn%%& % %?‘?111)1?%? e gf ?ﬁelg?&gbbﬁggéwn?%ocl onal

ant i bodi e&s@ékf;{ehﬁs@bﬁmmnmfgeh @onbgroblent fbeing exdhitiohadlgtonfyrt he human
o1 "doat h tmaRg fomne MERSIPE R NBTOn: ST g LB B pl ant od
or deat h ¥MQvR Gne , npl ant ed
under t heyd GARSKY F‘ﬁ@ F &‘e‘té/%\i'dﬁ d Whia thidhsk Krbh 8\Weisteat gr ow at
this Iocaﬂﬁgn. Tese arkgc’trl'lge errcggﬂ('?g as " Xe%ggraft Model s". .\ﬁﬁ "

' 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 recognize 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 is to be
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.




[ 0005] These xenograft nodels, however, are not well| adapted to performng
drug safety assessnent because the adm ni stered nonocl onal antibodies wll
not bi nd or rat protein and therefore, could not Qq,r[fgiﬂ se4 odent
host via an anti bodytarget nedi ated nmechani sm Cenerally, "saf ety S ud| es
must then be done in primates, if the nonoclonal antibody is cross-reactive
W th prirrate cells, or await data from phase | human clinical trials. It
woul d Clg Aﬂ be OfAlgtﬁﬁﬂﬁes%@elBﬁe&"ﬁY%leatré%ﬁ&% dreamses afeSrolifidlg tdsedof t hese
ant i bodi es normal post natal” or adult human tissues at a stage earlier

t han cli rfoﬁeﬂﬁcawwm]e[oﬁﬁ@ﬁ]m@mmm\&dmkbhaw s@cutg@mlyw’f% uch safety is

to use |mTunoh| st ochenm stry eter he v r| r tissue
types t hdmoynedghiciRf 1aY of Cea %‘HI@%‘@ %} ?%1\1&3 %ﬁgmnng from
ant | body éﬁ')leé Hbt‘%ﬁ‘%ac]lE fﬂeq{éne&x%hs ané h&ﬁﬂﬂc&lsﬂﬁh@@o\ﬁﬁxﬁﬂﬁmrﬁnmmﬁoﬂ@r atiecti ve of

safety. Some nonoclonal antibodies bind to cancerous tissues but do not
adver sel ywffebf eftthe nombelohalrantibodies on these tugenss fca;yth@mbe stadiedtyus cell's, or

Cancer | rAERIC R (o B Do aesc b e Sial Hifhady b Rl gyt o
Met hods ;gr%]dé@é 5 agé %@ééath EPﬂﬁWme nidhsuFal QfbrdRafAtamob Blls.cahBe 1558
zer

(1990) ; t al JNol Wed 77:699-712 (1999). [0007] Furtherm)re i t
i s extr ermipjaniéd drdentie ludnegymaasuie,ta wsﬂr@gscatanzad prgaangd; adlowed g/ 0% #tr om

nor mal heal t hy adugg‘g and therefore, aftl\g {lfé Lult to determ ne the

ef fects dhisdacation; J&8sF HF RS gf S or to assess any toxicity

of an antjpaggy on n”?ﬁégglxeﬁég?%%deﬂbﬁéwé&ey%@ﬁoﬂ&ﬁém&ld@wﬂﬁﬁ peifakiagut i | i ze

tissues r ed at autopsy ese tissues are variable in quality and
di sease sdrag lsﬁ‘eeyr‘aiséssmqnmmsehbwmdmnmrgd)m@nndpml a@hmﬂb@%wmﬁmt@i!%t ively,

t b bt dt 1187
PIC?'/S lLJJEO g?‘@m@&g (3 %E’g@ e’intanFlﬁleiﬁf g?rzrg\éﬁ%tn&% éwgﬂﬁ%ﬁégw g‘gi?}é’,la S ualﬁfyas9 cancer,

and frozeﬂr&%ﬁl‘é [ MEShahi¥HE dbéepdll, sdibilySstsdiéhaalhen becdoneda ptilnagiee i s nore
rel evant t Iving tissue than autopsy tissue, but because of its

proxi mi t yiftle mbaedemd antilxxiyds erst-tactvewithipripsgte oedls, Qe aitAatasiiomn o
under gon

{ Seue. | [Bioon] R R cigsor Vel Baty SEAF bisks S S BRRA ARl (e

effect of as@@ss‘%«gﬁ@&%§ﬂ&1€seae§3t@omé§16ﬁ hefiadl pasiriaed dy adult hehinetisspesoatai n or smal |
nol ecul e dru uman di seased (e.g., tunor) and normal tissues at the

sane ti rrestwadh@éh@mh@%malval uable in asseSS| ng toxicity and efficacy of

the age“t;ognﬁg' Ml ERE RnSwhABbrodti b PR SudPafed 100 assessients of a

t her apeut ent o a SPEeci 2nCth ani mal woul d al so be
ext r enel yinvabheHistecHeprisipytopdesermind thd evmlgtm h\gnetnlmlltomxnssml typss thatdrot her

tudies to b d t t the f f an | ND.
T NVENT! ONbpiTOB] (o B i HHOHF YT 4 L o R AP TR B B8) o e
tissues h&‘ﬁ’d J&ﬁg‘&&@ﬂ%@k}%‘aﬁtﬁe%f%’é@a%%etmmm Hhivedieeald i s

useful for, determning the effects (e. g. , toxicity) of
vari ous a@ﬁcmneemns nmmbutdnmmaémm&ﬁ&cgﬂmsﬁln{:mmf ﬁ@sél@b’dh%gl y, in one

aspect, the inventjion i od.for.generatin i men grtebrate
ani mal o ERAICETORS CRIS, OBF PGWS eﬁi?mf“i%@;g% cagye Wg?gs ;ﬁieg ype and target
di seased §Lguksi Bohdr Thamal Fimdloth® 3035363 (ammﬂeﬂyn et(ea}flmmmht i ng

immature target normal tissue or normal tissue reconbinants nade from

i mat ur e Metﬁmds@’ériﬁﬂdrﬂ((é%‘b), Béndinet ahGayt:eraRﬁsmch|5Ht1559-1§é§6h‘%§’0)r?élFI hunan
vert ebrat ion sufficient to support growth and
mat ur at i o2 %J?M?@Q%fg%ég%'@%%@ﬁ]g the target normal tissue of the
first ani ?ﬂo 7{0 dev etiyr8, ifistelxEemel gvmfﬂbuﬁ toablafretisshenaftvarious fisspe

i npl anting target diseased ti ssue or seased _cells of the firsg animal

into a noﬂyﬁwrﬁt@mwmaébedﬁlé adults mdethpregzﬁpﬂms difficylt fio, determine theratfectSont t o |
t wh of .t d t o di q
BR3¢k b U5 A BRGSO G R i 1 sease

normal tissues. Most studies using human tissue utilize tlssues 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




[0011] In certain preferred enbodi nents, both the target normal tissue and
the target diseased tissue fromthe first animal are inplanted into

~ di fferenW0 @¢#tisdns i n one single non-human vertebrate anP@®EIUS03(1M285t her
enbodi nents, the normal and the 3 WD 03/101187 PCT/ US03/ 17285 di seased
target tissues are inplanted in into different aninmals of the sane species
or of different species, depending on the conparative data desired.

Pr ef er ablbgcause ithis edjapert sndiseashd tissip) ek RhEENCSH @nd&iggen of H&FETel | or as

cl ose to.contenmmor ous). r i: . t he sane
Gy C1 SRS ARE R YR Bl P Mo WGV o B it Bl 1S DO
- i mpl ant e%u%@%%ﬁbsu@i B@dszeshst io$ ﬁslpro&ﬁrﬁitjnwﬁiﬂeaisad tissug iand/of Qed@kntyérat ebr at e

ta

i l e for having their tissue inplanted into a_second ani mal are
S

ani mal s sui
many, andh¢ patientibasndgegonss the fissws meayalee be gephfiompormal s and

"~ ot her vertt ebrates, with particularly preferred species being mce, rats,
“birds, rabbits, cats, dogs, pigs, sheep, goats, deer, horses, cattle,
humans, go@osjon hunan apmdiBicie] thacwould allatvalirest caparisemvefithe affictt nbnkeys.

[0013] The animal chosen to host_or receive target tissue for inplantation
i s pref erasiggniych mm@ﬁioéﬁ]eﬁﬁlbﬂ%pﬁﬂﬁﬁhpﬁ%?l{‘ 5?’8?‘1“’9%%&1 C{mg\%mal s

sui tabl e el .S, fancty §aﬁfé|ﬂ{ﬁ@wgﬁld"%yxﬁfa mpl e and
wi t hout ll%%na?m&x%’e%ﬁ%&%ﬂ&}@)'afﬁ@ n%érﬁ@%%&gla?;ﬁ% vert ebr at es. Igart]%n?g?arl y

pr ef er r edvaamblinEsssing texiciesindadffiyacy eff dut agenf. r Anintah enogelbupat vonbd sti ng of
mce, rats, rabbits, frogs, birds, cats, .dogs, pigs, .she oats, and

non- hurarbesmitifeseranging asrsmens of p tharneutie f eq’iaﬁa%aﬁ%lﬂs ‘ﬁﬁ%ﬁhgb‘%ﬁs baboon,
ehi Mpanz Sgoqdlanfilil ¢6d BRG bR RIS LhRREIRIES: Ao o Balidrifghar |V prefer red
for receiving and hosting an I nplanhtation according to this invention are

i munodef fogicelvigy and etites studivs sebanstdiasyppoftabe filing of amB¥Per aspect, the
invention is a tissue nodel for target normal tissue and/or diseased tissue
froma first vertebrate ani mal speci es having mature phenotype present

w t hin an i mmunodefi ci ent ; gERAIARY OB THRIMVENGEOM ent or host ani mal,
wherein the target nornmal and/or diseased first species tissue is selected
fromthe {008 consThe invgniign progisass nex-himan peimadwadgl of nsr@gl isspessy st ens:

Central rvous_System: Brain ... ( - Whj : ont ai ni ng
neur ons, ’\%Vi“hg,a@?ér? pg%ﬂf%eaalnﬁ @s%ﬁgﬁéé\ﬁsu%ﬁ%@@%eﬁgtf% %{)ar@,’ medul | a,
m dbr ai n) getSplinmk tkOEfsctERAD bk RRY) Alaeivad agenoy drenoranatiambdisdaba) , Ovary,
Pancreas (Islets of Langerhans and exocrine pancreas), Parathyroid,

Pi t ui t ar ytigsgefenohypophysi s and neur ohypophysis), Testis, Thyroid

(follicul i theli : ' : [ : st:
Breast (I g{%ﬁﬁs duéﬁ%égrd@iﬁ%?%ée&g?ﬁggﬁ&s@ugﬁgé.%@bﬁégg{’%%?rgﬁi%? Spl een,
Tonsi |, ThytvhsmaBoaeebame anima] myodehievigetargetnomey tissierod crabph pheswtype

granul ocytes, 4 _ WD Q3/10118 CT/ US03/ 17285 ecrythroid.precursors,

rregakaryoé‘%‘i‘@%e_tﬂﬁﬂsegéllsi“?? 8 gﬁ’&la ’§Tt§',61]’t81%r13§(%’1“§§]'_[% ("Sléﬁlpﬁb’ 8 al bl ood

gf' | 2 (Nept £ Rk tafpet h¥ RN YEHiSst nofRAARYIER coiBRRBinlade fRASINRMId &, xed
00

progenitor cells of the first animal into a second, non-human vertebrate recipient
animal at a location 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 phendtype; (c) implanting target diseased tissue or diseased cells of the first
animal info 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



s cells, platelets); Respiratory: Lung (br o'nchi , bronchi ol es, al veol i,

etc.); Cardiovascular: Heart, Blood vessels (arteries, veins, etc.);

Gastroin i .~ Esophagus, Stomach (fundus), Small intestd m

j €j unum é’fﬁéh}dg‘ggsr?urr) , Colon, Liver (portal triads; hepati ?Hggﬁoé@%g?c. ),
Salivary G and; Genitourinary: Kidney, Uinary, Bladder, Ueter, Urethra,

Fal | opi an tube, Vagina, Placenta, Prostate, Uerus, Cervix;

Muscul osk i lart ed Fkinfo diPlekdht bRRAAMESTThS sarRPRRORIGE 61

derm s); g%%hé?é&he%%e”%?@ﬁ%rﬁﬁn Nerve; Mesot heli al ceﬁ%s_: Li ni ng

cel | s frodiffdhasspewds, depdnding onathe wainbaraties dgadesiteds Greferably infilissur f ace of
gastrointestinal, .heart,  and/or |ung s les, etc. [0015] in certain }
par ti cul aFsiangg the t‘é‘gﬁé’@t‘%,‘ieﬂﬁga{aﬂggﬁf P%ﬂ(’?esf%hn‘iemﬁ%‘&%‘fﬁ?%%nt nouse
or rat th L prite: Bﬁ%ltﬁ E8he HAF. OBlsoRR MHodiHERS) bhitstee havi ng

mat ure ph naggg%ééggg%d#rggaseg umaneti sesu%rv\,her ein the normal hunman tissue

i s sel ect adplhnteitirget mprmaptissoe and therimppleintddutarget diserseditissue kiednegan pancr eas,

bl adder, skin, liver, heart, colon, duodenum stonach, thyroid, salivary

gl and, an8™8fynus. [0016] In another aspect, the invention is a method for
assessi ng [édlég ef ECtV&%bf‘até LAl taBlE ¥R thoAtak BSdue dmbRiidling £ eased

ti ssue by applying such treatnent to an i munodefici ent non-hunan

vert ebr at eedoad iapineal tarevmiang,| and finddude ypway efexamyle aadwithoutdmitatione each of a

target nornal tissye_ having natur, henot ype and .a target di seased tissue,
wherei n t Feesungls ppd pther ¥ atﬁ%@“&‘r%ﬁ?‘f}@?%gﬁ‘}e da?ﬁ?%%ﬁqoeérﬁﬁa@fcgsr *f f er ent
from the %ﬁa%,eggagfsa%,%gs A SR Egotkd) dedrhBor8és efitle,Hunlais, dndlehrent on the

target nornm I séased ti Ssues. [0017] 'In certain aspects, the ani mal
nmodel s of hinmias piimagestsuch agibabopas, chinypaaress andatankeysr eval uating candi date

t r eat ment be appli ed.against a.diseased t.i asycapcer, W th the
treat nent m@%&h dat egelbtec?nﬂﬁg’lfbg%?nf%|h°§ta°d'ir8qe,Vectﬁécﬁzfgﬁs,ﬁ%?&rlaﬁll op é)(rﬁr%%ceut i cal
therapy Ohrdfa@bl-dn iR JuSTidRN nohlitunidH verebrasialimabf AiRials suldblettoon ar e

al so useful for radio-inmaging of neoplasns or tunmors, and for .the study of

met ast asi servp g Snction graanys epé includethyewanolegrample ansd witheut Havtatign,

dotormini : : et o -
adr i ot oPERGRR 20 B RN AeiRh, PRt dofARd ot Y
PCT/ US03/ Héafibly stédedibmahé proupicbasistirpsofahict.aats] rabbi¢s, fifogs Hirls geits, nor mal

ti ssue having a mature phenotype and a . target cancerpus tissue froma donor

ani mal , ad@SHhPiess shaen, 20A)s. A Nen-Brmar PEMBIS o (R SYURC SYORHRENSF B LOY of the
agent on : ﬁﬁﬁ%ﬁlz r j anpder aspect,
t he invenh@g@b@@*ﬁ%{‘%ﬁ%& I en%%?%?{ﬁak%%sgggﬁg&?ﬁi?&?ﬂgﬁ?oxi_caht?o t ar get

i nf ect ed, pditkekslycroferred faekcaising @hd bostmgangmplantatiopyacemdingtiathinor mal cel | s

by adm ni steri,ng an agent. t.o. an i odefi ci,e reci pient ani mal that has
both a taﬁ@@?tlﬁ’g%@’g%gc‘ﬁﬁvpﬂ%&f‘wsgaﬁﬁé?%type_ and an infected;

di seased oggneer oun Aot hspbétS Hdendenfioh & HRHAE nALIRE targdotHENt i fyi ng
the agent 't hat reduces the growth of or destroys the infected, diseased or

cancer ous tissueppl/daridiscass! tissuafrgmeefitst variebrate aniahspesiss hayipamaygsues.

[ 0020] In another aspect...the.inventi.on |sS_an th 0 i ni.Ng an
effective PE‘%WC BrFseEﬁ Vi thin, oo ﬁf”(?f#’ ée?°3dg$%ne§‘gre’%n If)erc ggeglﬁéglrlégﬁs cells
to a great@imAxivBeid (heRarBoivRalCald/c daseasedTirsi species figuals sierd fram an

i mmunodefici ent reci pi ent "ani mal that has both a normal target_ tissue

havi ng matthe grophennsisting ofitissues of thedoBowing hielegicaksystenssy Srensral Nesvousi nal

0 9T SR S e B
enbodi MentRrain\CérebeliniEyepBenktan (] medulls aydbraing, Spie¥ Oded). | n t hese

enbodi ments, invention enconpasses the use of non-human host animal s that
have al r edindqesing: \Adrenal (epstextand sasullay Oyarys Parcreasdisigss phlangsthansand i on, or .,

parts thereof. for ! Cy e J i jal,
anti-infl a%%%xix%eréang re%%i’ ?glgﬁb?@%%%ﬁta% taSF %%éﬁ)? ?@gﬁgo@dt@g{%%ﬁ{@gisﬁ
admi ni st erpgtis,oThyesid (AoMlic@irsepithelidnrpatafeliculgr téll, edloid;ietcy); Breasich
treatments_in controlling or inhibjiting the devel opnent_ of cancer,

i nf ect i onBread/lebuisssdicte mypppitheliakeclsftnly Hematonaietc: t 1e8Slh he

i nventi on, t , i j I JYA t j treat nent,
drug or ot%%ﬂ%gﬁ%ﬁ%@g{%ﬁy@%%?%ﬁ%gg{%% gﬁg%ségr:% fﬂ%tg%tgs ’devel opnent
of or in the treatnment of cancer, infection and/or disease is provided,
conprising admnistering to a non-human host animal that has al ready
received target tissue inplants according to the teachings of this
invention, with said treatnment; drug or4 other substance concerned and
detecting or noting any reduced incidence in the devel opnent of cancer,

i nfection and/or disease, and reduction in norbidity, as conpared with

o o " e o,




WD 03/101187 PCT/ US03/ 17285 nmi ntaining, restoring or inproving bodily
function. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0022] Figure 1 shows results

- when ti s¥RWGMIEH normal fetal organs that were placed i nPERESKIARRSy
capsule (panels 1, 2, 3, 6, 7, and 8) or fat pad (panels 4 and 5) of nude
(nu/nu) (panel 1,6,7,8) or SCID (panel 2,3,4,5) inmune conprom sed m ce and

|l owed t | op i nt t type, [0023] Fi 2 shows th
QU TN NG R BTN R T L R
of the anjjm %@K%u?ﬂgmﬁ gfﬂnﬁﬁ&éf{e‘s,gﬁbﬁbcy@gﬁ,ebdsl@ﬁﬁﬂs? EskenophilkiredbRod Shows

LnCAP tunors t" si de shows ‘nornal” tissues. The upper panels
-are fromdeilegizeethi Respirathiy:eLodg(branehi, bpenchiodesaplyvedlt,¢tg.sont rol ani nal s.

0024] Fi 3 i hi st ochem st f h t.at dh

Col'on i Chioyas SRS HERD M ORL VSRR (e it P SR BlRetS | T Soes

.were als %@Eﬁ@@ K¥inhbh ghﬁﬁfsg' Stnd1RffésBide (TRAG, ?@ﬂﬁﬁm'&k‘ masddaRA GAldn,ant i body.
pCAM ant | body nP,

Ant i - human 6 does not bind to nouse EpCAM [0025] Figures
4A and 4H.isérd(pertaltitadse bepatic colls, stos)a Selivary Glanga yenitayainaxyt KideXy ant i body.

Thi s antihaqd i.n ta the man,PA7.ant | i i S;ipr.esent on
nor nal pr@’é“ﬂ%i’ @%&‘iﬂp FFtt,?reH}geL{%rﬁi F ﬂ@mm&l t&hgwgc?lg\é\@;é%%%rﬁ U ant i body
does not @&GRYNAScrllo\kelBpAIS BRERNbAIBIRY Skt S Tepill 882§ lapfirase, 5 shows two
di fferent human tissue reconbi nants. A bl adder epithelial progenitor cell

li ne ( hBldgmisynPexipheral detve: Peripharaidienves Mesotlaelial ephls: Haningeellsbeme) by

combining,with fefal bladder nesench . i i1l form
mat ure protad aé{, 8%?%‘@??“ ARTEAE mlxgéamv%ﬁ %A%Hgd(’acﬁ’iog ggs@éﬁglg%ﬁgﬂ’ ir%;é‘\aasﬂ(,a\llnc hyne
(bel ow) . NI/ dagipte ercpositively staining cells. [0027] Figure 6 shows
wel | - devel oped human col on, pancreas, heart and prostate tissues from human

normal f ef0815lor gansintaesiginpavieculaslsrprglesied asRsctssthe IRYFHHAB 1S 30 SCI D mi ce.
[0028] Figure 7 sh h i i a%@ J [ s where
t he epith1 'J%Odsé?&l{%nﬁ S gé@?ﬂa\}e’cgg% P%r% J[el A H%rdtlglgs\e{fﬁﬁ g&é’l&?atlhﬁ%gg and the
stromal pedshé havihgmaaié phshotyperint diehseddiunmm sisnehyherein Thendrss esamr e
reconbi ned and al l owed tq devel op faor fﬂfr to ten nths to achieve a

mat ur e pridisee isselected ﬁ%@?ﬁr‘i‘ﬁ? QORpISEIRE At {UBE) @Eﬁ@fﬁ# VNPEFIIHE | NVENTI ON
PCT/ USOS! i it S0 8%k, Wearfl S30h] BioinpANsiMARN tRAbABLITRACHaM) i Ch ¢ ar get
normal feta i'sstes Or ti'ssue recombi hants from human or ot her ani mal
speci es, thymusal |y made using normal cell lines and dissected rat or nouse

h |1 owed t d devel |, et uratiaop ig viyo. Th
fosul t1 nolbBE! CanffBoteashin taJoeStondY A PrUREdOprSeitingdhs btk of 8
nor mal  anglfihert BRARAG ARSI tar geRBIREARH Hiksub By ABplyirgSside tredifient wnglel i s

particul arly advantageous as a human nopdel , because norpal nature human
ti ssues rapneswslfisientronciuman ggricbrafe wcinieng anisnad pEonpipeeienthat hasafai | abl e for

experinmentation. Th se of h f ]t i i.bpants nade
From hummis g sr gy et togS s Bhing M Ehefodd ARt ol EORBLATT © 0
human ti sgsgs, Wikaéinitheso tdresmissieesnes fromaditehrar\mithaldpeciesdiffesenafipine, hunman
pancreatic progenitor cells can give_ rise to human ductal, aci naTr, and

i slet cel the recipienipnimals apdhasseisingthe affestiof thedesatpent on thsfapgst popmal adie| ). t he
effects Oﬁis&s%&]%sﬁ&eu“ c treatnment regi men or agent can be readily assessed
on all threé"typés of mature human pancreatic cells. j0030] Simlarly, we
descri be [gm7human Bniettain aspes,shé anindal modelk ef thid miventiansue paticilagpue
reconbi nants that are al lﬁ%ﬁﬁd to undj;\rtgg devel.opnent al. mitcl[l{.ati onhi n vivo
are deri vesiulioneeiurting carhidai restmeptstp Dp ARRled AgRingY 4 discased tissue suc

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



| . General Techniques [0031] The practice of the present invention wll
enpl oy, unless otherw se indicated, conventional techniques of nol ecular

bi ol ogy @W@6dmdigg reconbi nant techni ques), nicrobiology, pegfisodiRkogy.

bi ochem stry and i munol ogy, which are withi'n the skill of the art. Such
techni ques are explained fully in the literature, such as, Ml ecul ar
Cl oning: A Laboratory Manual, second edition (Sanbrook et al., 1989) Cold

Spri ng HashgienPifss] thet haon lakiamte ofe tSgat ieaiab tigde haviGgiatmaterg. |, 1984) ;
Met hods in | ecul ar Bi ol ogy, Humana, Press; Cell IFi ol %gﬁy: A Labor%t ory
Not ebook phenatypeand ¢ argatancerasdissus fiom s doner auimal, Aad as5eSeM O yr e (R 1 .

Freshney, 1987), r ti ear{bgm | SRU@nsetbhdiagzet J. P. Modther -
and P. E. Oﬁﬁggwlgugpé@%‘%&%ﬁegﬁ%%dﬁg%%&ngﬁkh an -’é I ssue Cul turg: Laboratory -
Procedur ggsfidd. Doyle, J.B: Giffiths, and DG Newell, eds., 1993-8) J.

Wl ey and Sons; Methods i~z Enzynol ogy., (Academ c, Press...Tnc. ). ndbook of
Exper i mer0819]1 munolaspthepagpec erm&?{ﬁm .lwnm?‘%&dﬁé}q%?ﬁ@mg if&?g&g?lou 87
PCT/ US03/ 1728  thige PR S ki Rt aftefiehies (). M
Mller arf atl\}f,f;)_x?‘g,/t}'%ar oL e s.tgd’?g%%?%ﬁﬁ%%% Pr ot ocol's_in Ml ecul ar Biol ogy
(F. M Ausidimlal edllsdy. adntifistering aR 8ggnt te@RimTneodficiant resipiertisainal tegdict i on,
(Mul'lis et al., eds., 1994); rrent Protocols in,.| 0 . E. Coligan
et al., dusbothpigrget noaglitispiehaying Lature W@ﬁd@%@ﬁ&%&%‘&gﬁd Sons,
1999); | muunohi ; End:'aﬁﬁﬂ”il%thé% ot thedhnddubeslihes (P

Fi nch, 1%?%%%%?%3%%5&%&%9@3@% glétppsloaech (D. Catgty., ed., IlZL Press,
| 988- | 98%Yrowbope desabystht infected diseasedmracnderes taygot Biyes R ErSH@pher d and
C. Dean, eds., Oxford University Press, 2000); Using antibodies: a

| abor at or%ldﬁﬁrm?é“h(’l‘}? rﬁ_‘WFsand D. Lane (Cold Spring Harbor Laboratory
Press, 19@%%' The Agf %tg)gﬁjé)r%e@{wthezﬁ’ﬁ&iﬁdn ;386 mbthdd f6aRétErmetig an Har wood
Academ c Fu ﬂ shers, 5): ‘and Cancer: Principles and Practice of Oncol ogy
(V. T. Deleffectiet amount efiis agert that it toxié tectiseasghonrangeropsedls to 3 greafsgf i nj ti ons

[ 0032] Unl ess ot herw se fined,.all ter : E ot her
scientifi %"'@@r’-ﬁ@rﬁ?‘&ﬁ‘; c?}gggﬁ' 52‘8}18%5 nggémiaﬁﬁgégg%%“ﬁg%%#%g&ﬁ@gﬁﬁngs
commonl y SLoRsk 1O hRBSRal #dresktisshe havilidgatiré phanovdpecindblehsceronsent i on
pertains. In some cases, terns with conmpnly underst@g,od neani ngs are

defi ned hbumamtissue fioina p idogoranimalrand seteraimg iprmpwH oL theagent HatiS ne| usi on of
such definitions rein sho I 2 rued to represent a
subst ant i SHeGVFLPE ‘?18%"‘8’3@&@%é{fg%%%éagﬁﬁéﬁ%ﬁ"gytﬁ%%%ﬁ%?ﬁd. inthe art. The
techni quegye2fl pr ocedstilestheeanbodimentsy whelb enmnal dusddeceieningrassayepts al |y el |
under st ood and commonly enpl oyed using conventi onal %ho ol o b% t hose
skill ed i pravidedal thesq RIbogdments, IN¥SniQR (CRCOPPASSSH YR PSP %'&?&FF%B’P cul ar

cl oni ng methodol oni ' ' SintHdccordMyl 1861 AFefoanbng: A
Labor at orﬁmﬁaagsuég?%ﬁfg aﬁe{'g?@{x‘ggﬁ ?L W{C’%’ug%égri ng Cﬁ‘gr E%l[ Labor at org Press,
Col d Spri Pgrtméfb@f,,fof\teh‘tingﬂ&eaptpt@m,icatostatip;a;nmd' arobigl.iantidnilamgatoneotise of
commercially availahle kits apd reagents.are ner.al | rLi in

accor dancethgr therapgRlis BEPEFiEs © Eﬁtmgts Flg’ﬂ‘gﬁt(?fegl gﬁﬁlﬁgﬁ%&‘gg’éﬁe gﬁés?&?m ess

ot herw .Seﬂﬂa‘)%o‘ii‘v"}%?r LOORH trinertin QAeslinsor dhibiE AR velophient®f caaedre capabl e
of specific binding to a target, such as a carbohydrate, polynucleotide,
lipid, polinfbetinsdad/oetiseaset Aoy ghcartdingdagnotberaspettiofs ineayighid i on site,

| ocated in the variable region.af the i nmung L1, sed
nor of .t FREtRE O CHEBHELOUTIGEn T o1 Aeprgent g TR Garts o
PCT/ US03/ 1P R VeetiOfR hoahst RN QS EIRPRknBeT driif theatBeattherdtivf cimet,ype (1 gA,
lgG IgE, '1gDh, or IgM,” but also fragnents thereof (such as Fah, Fab',
F(ab')2, Ffectic amgler diseabeis(EBradgd, comprsing adminigeting o panhysnan Rshs

) 2, A L T L hoas ! S
ant | bodi el Rt AeRE o Faet Tos I RpAPRESEpkTy e ek HIBELEED
mol ecul e ttﬂi@ti?\féﬁ{{@ﬁ,i\ﬁﬁﬁsﬁ@u%ﬁﬂeﬁé Aniesafiérisubstasdetenafmdchandrdetpoting dr

specificity. [0034J A "nonocl onal antibody" refers . to a ho i(f:;(éneous
anti body poging aby osduasrbingidanceia thedwyelopment aﬁ@qlls%vlf?‘“éwa?@ﬁl% B8RSGf  ani no

aci ds (natur,al .occurri.,ng. and non-n Ly | : i nvol ved
in the sel@@dEpdetign moPidiy-4h cﬁlﬁ‘?'f‘r&@k&%r%éﬁ%gﬁg{gr il SRR | ghl'y
speci fic, peipomdifarhaf Baabrsibsansd, dpliecdiiy @anting an effectivehess ier m

"nmonocl onal anti body"” enconpasses not only intact nonocl onal antibodi es and
full-1ength nonocl onal antibodies of any isotype (IgA, 19G I1gE, 1gD, or
IgM, but also fragnents thereof (such as Fab, Fab', F(ab')2, Fv), single
chain (ScFv), nutants thereof, fusion proteins conprising an anti body
portion, humani zed nonocl onal anti bodi &, chineric nonocl onal antibodies,
and any other nodified configuration of the itnmunogl obulin nolecule that
conprises an antigen recognition site of the required specificity and the

v o e - e -




preferably | ess than about 2500 daltons. [0036J An "effective anmount™ or a
"sufficient anpunt” of an antibody or other diagnostic or therapeutic

treat mentWO @iHd{8nce or agent is an anount sufficient to BEVESL/VR%eficia
or desired results, including the obtaining of diagnostic or prognostic
information, clinical results such as shrinking the size of the tunor (in

t he cancer .cont.ext, for exanple reast Q. prostate cancer), retardation of
di seased BTEALHESBIQIRGPY I Ylﬁpﬁfgc’g@éb@ﬁépﬁg synptons resulting fromthe

di sease, increasing the quality of life of those suffering fromthe

_ di sease, decreasing the dose of other nedications 10 WO 03/101187
; PCT/ US03/ 17285 r equi r eBRIBF DESAIRIPREON; QEdEE DHAWINGY t he progression of

t he di se and/ or.pr ol i i,val.. igndi Vi D, i.ye anount
. can be a(camﬁ%%]st er edF_ reolg%%gﬁqﬁ%ﬁ%\%lﬁ%nﬁ?&s ol |}(géﬁl§.ﬁ? oer11 5 ‘pr(gliagg&éé this
. 1 nventi onplacy i fleEithesecapsEy (hanels 10208, 6, FOamDIN YR fatqiad [{Pateledaid 5 )]
conposition is an anount sufficient to reduce the proliferation of (or

dest r oy} wusdswsuseneldit a8l etSEID (pameki.dd, D dmpymg gernpromised iice 288/ or  del ay

t he devel t [ 0 of cancerous cells, either
directly orﬁ%ﬁéf)?lg‘(r’:e[l&y.ﬂl\‘%%ﬁaﬁéﬁé&%ﬁ%" is any elenment to which an

i ndi vi duajpoz3in be eRipoelishan tharesuieirogheusing hivared tissusstfat i on, anti bodi es,
smal | nol ecul es, proteins, pharmaceutical conpounds, (&1' % , drti‘%s)

househol dsaén¥rificary mopelgy dhe kignegsafihe animaleare showminba fisifehtedr, and

ot her chey . q i d of this
"nvent  or R g SputyRgR Tt AR RmdR 18 AR Sde e pIR TR BT s,

cyt oki nesyppehpanelsee fpattréatedgeanials welnte thadovogipaneinaefrom absirolaninatay al so

conprise internal or external radioactiye agents as well as yadi ol abel | ed
pept i des. [082He ther%‘ﬁ?‘%@@ﬁﬁl‘%%%ﬁ?‘h%@?f PEsRte If‘m%?'“art may
al so be e&%ﬁl{agjg?&égsﬂgs ﬁ&ﬁf%(ﬁ)? Sﬁkn%m u%@ﬁﬁ&d Mnyme he el pacUldC agents

are known e agents e In the practice of this invention may be
sel ect ed stained withtdimetly labeletl mBA @ (putichumancE FOAM) whiibpdya Amdipumam|  sodi um

dol asetro | at.e, ] dronat e, di.sodi u et dronate, fluconazole, epoetin
alfa, | evm%rﬁ{l?éé?'%&%éj‘&qsiw ng‘ram%‘g% Fgﬁ% | eucovorin cal ci um

sar gr anmosfggnk] dr onapjghfds A BRI shdwLihad $ésults oP4 saFeRepficiRy klaly wagi r eot i de
acet ate, dexrazoxane, ondansetron HCL, ondansetron, busul fan, carboplatin,

ci spl at i nnPAdiantibpdy,. This prtihady bisgls to ke IpheandPA7 egtigen (DIHh aviiclels

i fosfam de, chl oranbyci 1.408: st.lne, nmusti ne,

pol i fepr o%fgﬁenﬁﬁnvr\lno{%éi 5rgﬁaﬁg?ﬁ?&]né%c%ﬂg%mﬁa?%B’F’gcgééc:{%én%ahg%k gﬁ} bi cin HCL,

bl eonyci nagiboliaiises iba vstiophize themblisle, codaetpanamyigen, daunorucbicin citrate,
idarubicin HCL, plinycin, mtonycin, pentostatin, mtoxantrone, . valrubicin,
cyt ar abi nl0026] udar aBigkee Hrhosysoditferegiiman tisue fcambmgnise A ﬂé@%t rexat e,
mer capt i pur i i @g@ i L t , hilutamde,
t est ol act%@?ﬁ%ﬁggéﬁgg%&égﬁn? ut Z@i%gf%gﬁd&g?aﬁ%% e?ﬁé@?é’%@gﬁe citrate,

t anoxi f enepithetivmrtalsdviehby phrabjniveg with detalibindder hiesgrichgsaer Hoiveler, thetsamdi ol |

esterified estraogens, conjugated_.estrogens, l.euprol.ide .acetate, goserelin
acetate, RN 5@%‘?8&9?%“%%@#5?‘3‘,‘1 %‘Fe%a‘@é]? ﬁqr’é‘,nallve@é]ﬁfﬁ sol e HCL, 11

VO 03/ 10143%RikhbRSLAY 2800t R siRivaly Ds.HCL, dacar bazi ne,
aspar agi nasee,n et oposi de) phogphat e, gencti ta}i)i ne HCL, trastuzumab,

al t r et am [0927] opot eEmmrdtshowsaelbdgvaieped iumanrchlomppangkdas. Iprt andl t ot ane,

rocar bazi ne vi hor el bi ne tart e, E .coli L-asparaai nhase r'w ni a
P aepar agPiaets Tispen e Fpan Sah i Rl freams withdre bR PRRRTOLRE Sgnliad 1
rituxi mbin SOMERA&. on al fa-2a, paclitaxel, docetaxel, BCGIlive

(i ntravesi cal L vinbl astine sul fate, etoposide, tretinoin, teniposide,
~porfimer HW@BLm f| Higues7 aleaws husearsanst wwbissifcand diverimoprio Hiptuas whenedhe

acid car RECRBHEm e T PRASR CaT  RR P Sora i G G o

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

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




plati num [0039] In another aspect, the invention provides a nmethod of
evaluating the efficacy of a nethod of radioi magi ng of tunours or

neopl asmyo §51@is72 met hod of treatnent with a radio-| abel peggpd/ihedy,
conprising the step of admi nistering a radi ¢l abel |l ed, tunour-specific

anti body to the aninmal nodel of the invention. The radiol abell ed anti body
may be a nonocl onal or polyclonal antibody conprising a radiol abel,
preferably selected fromthe group consisting of Technetium99m | ndiumlll,

Scand: um 47, Lt ri urBOtARGTOBEBRAE BN BT E P RIS th ther apeutic
radi onuc jyles) such g5 dadifes AnuBAERLHA hB8el AU A GornSateel Um 153

and Scand 0 not conprom se the i mMmunoreacti vi ty of anti bodies -
and are ngésuby ekiBuciRebmbimaiis\irom hmaamexpmhmaamMabmm@s,rtﬁplc alifhmadser son
skilled in the art wl] app(i&%l ate that other ra |oact|\r/?$l ggttopes are
known, anesingporsl gl s an SeSHrd AP 9L SR SRS OP%aIbi magi ng may

be conducﬁi‘?%c‘j‘eir Osa&g Qiormgr o %?@E%Ql%lmm ﬁ{odg'pg&g{eqmb(yf((tSPELT)

Position sion Conmput er ?er y (CT) or Magnetic
Resonanc eadsegsirigngfecteiiian a@emtroml tatth nmmahagﬂ/agdlsmc@ g;e«ranc@r@u griacgeter
anatom cal definition of |oQc on, of netastases | oc

radi oi mutigiugagdhisgnodel ispase 6‘ ahpaniageays a5 géaman O&?ﬁﬁcéfsa&all—mall s a
vertebratg, . pr E‘E@&@B@ﬁe ¥§?é§gﬁ4atw Eviticq 6f Giahis &e RurRAdiljMaaitable fomcl ude,

but are n I rmanimals, sport animals, pets, prlmates m ce
and rats: exfit@iddntationy The useoLhumar fetnirtissuds b1 dssun recombinpntsmad

acquired, or induced ingbility to devel op, a_ng mail é gme?e
descri bedhpmangrogeniirr.gells BrOViEs apsshids V%‘a{%‘f Ag -an |E‘l8{v?§ s i mmune
response pﬁa\( ®o | R DA Raikdle. HPREADIE 1141ﬁﬁa:PE§H ckéaB3 pictaEomar e wel |

[

known in art and thelir use in the context of S invention are within
the ordi naelis wkigive rire 1o hampnalvetel iacinar; and Hivd 2plinsUsing thineemshWnar  r eat ment

iS an approa r.Qbtainin o For
pur poses WQEP?%F%QQHIXFB%&% gf’{)tl He&g %?Hre(% uﬁ% {r{lg%tﬁﬁht {egﬁ#ﬂt s&l ncl ude,
but are ng %eﬂt'c B@&aﬂﬂy aéyeés%&lloﬂtamﬁre@fcyp‘éy GPinatiee hdinah parsdresictcelis. ext ent of
di sease, abl .e., not worsening) state_ of ci?seagw E%&%
sl owi ng oﬁOQﬁ(&ease &m@ﬂ@%%@@ﬁscﬁbﬁ#@b}ﬁ%ﬁ‘fb@l@lﬂ pedels i3 whirhdhe di sease
state, and. rem sSsion i or
undet ect agilsgqeor %ugt ﬁ‘((acfﬁl ﬁ"%g[% a?é}ga?rigg%&go %I ng sﬁn\%l@&aggh%%ﬁn%ar ed to
expect ed SEo/Ard dbrivdd fierh otlegeion-ingndn, eatebmteanml&sed herein, the term
"treatnment” includes prophylaxis. Treatnent includes the cessation of
grow h of a tunor or other diseased tissue, the regression or di sappearance
of a det eﬁtzalj% af? dhguféxlégm or detectably infected or diseased tissue, or a
n

prevention or m nu in metastasis of a tunor or the spread of infected
or di seasqgo3f]ssue. THegrhdtimbiofigie pxesstn‘smwlontémﬂsemﬁel’, uniess ethestse and/ or

undesi r abl e cI i ni cal mani festation dj sease ned and/ or
the time dBdie ,(‘}PnY‘ﬁ’élOB?ﬁ& ey H?H‘I‘) ef:ﬁlgr h]iogoe%'s(énci@é? %?El'cgmlg j%\rji\gd or

| engt heneq, 185 e OMRALEBiol apﬁaio%pcm&mm sndiameuhdlogy, evlich ate ef fect on
t hese di sease Cbar aneters. d%ya

used herein, the npdels of thjs
i nvent i on witlen e skilbb&the art. tSmleh w&maa@s asp exyrlained fljeindhe Hiesdgeechng

di sorders wa exa a S,

mal i gnanc@és&%}fﬁc‘yﬁr M@g d%/ éﬁg’quf %ﬂ' };gescgﬁ%lﬁlghé%unc :3 %%lé qggg

def i ci enci@sid SpRhE ElakiR? PR¥ssPOYBOSRNodEBiResh QAD] G:mg eddilaB4) dethao| ycyst i c
ovary di sease, "benhign prostatic hypert rophy, 0St eopor 0sj.s

neur odegenerMmleazéardBtgéweHuwaﬁP nessCa] BiogxeArkbosargiysiiorebookty Byi nson' s

di sease, t h 9 Siogtr.C

di sor der s@%@ C4s 1%@ ‘ff@ éé(‘f gl%%g @ ’?%e?ﬁ&&%délg rgﬁquﬁa%eggé@’bl?gast cancer;

pr ﬁSt aL ec g{wnohgg @elzmqejsue Uluy/tgfe @ ?‘Qﬁﬁ?ﬂ andg’ EaRolserts, b998) Rlenamcer and

ot her head and neck cancers, including gliobla

| eukeni as, Press; dUallart Tissue Qulseaskabor@wa Progedr %@gﬁ?%@ Jg) Q%;%ihs @‘?(g a
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,




[0044] In certain aspects of this invention, the animal nodels facilitate
the determ nation of a safe and effective dose of a therapeutic reginen
~that resWQ&1%18, i ndividual's inproved quality of Iife, PaEUSB4TEFed by a
reduction in nausea, vomting, 13 WO 03/101187 PCT/ US03/ 17285 | oss of
appetite, inability to sleep, decline in overall feeling, reduction in

daily actiyvit fatigue and d Ssion, W | ' e

undesi + afs e Dbl Leeiprabi il Gk EYhEL SRS Gholhae.

model s of | gl P48 FrbRBo B iR Mb3RIdr Bislopp (F M. hsubll 2galQeds.c198T% pr ognosti ¢
~ determi nations of clinicians and researchers. This is acconplished by
-appl i cat i BERoThe Relmearatsdshain Rewgtion, Nballis ieb#l-.tedst+ ROWEen! $401060K ti ssue

sanpl es for. inplant, .@ar~for the u u j j ent
ol ee B TR Rk Gy b 51 R, 30D R PRI MER AP BINEY 8
. tissue tr @Ril&eaHd S&kb%};aﬁﬁnﬁﬂwicﬂ@ﬁca&. Xaswiy hellP Neraedrs), 1997W)J t he net hods
of assessnent” of results are within the routine skill of the gﬁjticitioner

1. lGeneAlat}iqugeséB- BinFindl09%b aéntiberioson Hiasticdi appiRachiEnbipecq ] An
Gt For ent st RS TN EMArT DR AOUNE o RS ARG SIRSRUERE.

ani mal . Apkamkss. | Orfor@Uaivesdity Freasn2008h; Usieg tntlbddiesto dntoratorprioraade i mrune
response to the tissues from anot her 1gpeci es that arﬁé h}, n%rﬁg) inh the

ani mal , héhdéarloprand Rd.ane (Cold pmeriaber:abortony keesss 95}) % 8dsged. 1n
one enbod} | [ | S1s2 Y, : i;@ggj fdsic-gncy can
be' eff ec@ggfﬂ?%%g%ﬁgé@%atédgfeedl ?fgd fée}%.n?@ SP%%,&SSCT D; 9%%((5 d%gg’ir}ge m ce
or nude r Bigeipkt byudiPeadrice of Oncolags(V.&t DeYitagesigteie, hBnLippingoiton (e. g:,
genetic " knocﬁout " technology); or by irradiating or chemcally

[ mmnosupQP@@%Ynds'gﬂe animals (e.g., treating with i munosuppressants such
as cyclosporin or treating with radi ation or another nethod that destroys

the immune T and/or B cells). [0047) The preferred animal subjects- of this
i nvent i onllamefwméidnsbr at e ani mals. The particularly preferred ani mal subject

f th i i i l,. t he.t y |
i vi duafOBE ongl nyHeg® piherEsS SE LA O HG TEIORt FBhoRe SRR Ui ar v
usef ul i ndriighoftih ds@élhlin‘é{h 410 ihERA t6 heveUBe nitbahid@s @dininbnlyundetspiodey f or

veterinary uses as well. [004$] The target human and other species tissues
that are thest afskéldin the eritth avhierthis inventign PeEping: B SomPRasesetrms Watbur e and can
be derived from varj ous ,S0 . . Er fdagpues are

non- cancefGuEY o%dgfsgoé)ggg%&ﬁgg%ée@?ﬁ?&hgéﬁgFlr?g]%?ﬁ%suers%éa erived from
human f et adfefehdes Bad tHeriadluglon of suetitdefinitiohs hertiadshould ot seessribfbe he f ol | owi ng

bi ol ogi cal systens: Central Nervous. System Brain - rebrum (gray and 14
VO 0 3/9 101 gw%p@jq;sggpw zggbstantia? differe%lce over what is gene%ly understogg n %i:ne

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 Sambrpok et al., Molecular Cloning: A Laboratory
Manuval 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




white matter containing neurons, glia, etc.) and Brain - Cerebellum Eye,
Brai nstem (pons, nedulla, mdbrain), Spinal Cord; Endocrine: Adrenal
(cortex svolosredugd a), Ovary, Pancreas (Islets of LangerhamrsTarsds/enssri ne
pancreas), Parathyroid, Pituitary (adenohypophysis and neurohypophysis),
Testis, Thyroid (follicular epithelium parafollicular cells, colloid,
etc.); Breast: Breast (lobules, ducts, nyoepithelial cells, etc. )b;
S it o b s i AR e S
mast cel |aiso Bagments fereo (%Eééﬁlégl%?}?(ég?% gﬁkﬁﬁﬂg?"b%%(scs?gf’ ’ ne%br ophi | s,

| ynphocyt &fq&q i %ﬁ%{g i HolP BBitloh, chifdrielafFBbAS! (e, -
pl atel ets ?re G §1§£E>1So?§/1n? ung. (éﬁ%nn%ﬁl ,o grgonchlbol es, alveoli ,dezgt C.);
Car di ovasiaihatizedenibbdies), autanyestbermodified configiationi afshe mpmugoglobulin
6} unum omolsaEladi pHPERTATH G ToepgU DR Pk Of Rkt isb bRl ¢ et ),
Sal i vary ; Genipte i  arfibd e Yrefddt i@ hdmoBinRgaeintibot ulatiéret hr a,
Fal | opi anﬁtoggg, Vagﬁn?ﬁ@?g)%glnatlé, yolzset ate, U er%s, Cer vi X;ﬁ‘b@}ﬁ.

Muscul oskehereal the Skeloetoahl amtibadyeis cSiprisedSiki aminepicids (raterally gpentages,

dermis); Peripheral Nerve: Peripheral  Nerve: thel izal cells: [ini
Col s 1 ofARBRAGEY OoHIBR HEFuoaor e ey BPePesthiaBiedt face o
gastr oi Nt fhBidhal ABbdicPRYALIY YRGITRABERLE Birctle aglifl4ndlaaitgenloar | y

a

preferre I'ssue types for Inplaantation are presently liver, |ung,
pr ost at e, sid. dfiRyterm 4monedenal knthady” cotampassrsows AD naameRgelenal The f et al

tissue can Qe cut into. snpll pieces suffici I i he site
of i npl an®taoges By %lg}@gﬁgﬁgﬁrﬁoqaga%%bﬂdgis@%%{' Ksogs{ﬁ?ggé%’qgndfge%?%%’el i al

el ements gf [P bl ASHBagherRs {0 (Julh @RBaSHABYIF(ES!,, Fi))singlescham i s cut into
di nensi ons” 10mm x 10 nm x 10 mm | n anot her enbodi nent, the.tissue is

cut into (BdFehsmutasts dieréofnfusionprotaing comprFing an ARHPY PR dumanized  he

tissue is cut jinto dinensipons of L 4% - onbi nant s
may be reﬂ’t??‘?‘élan?lc?ngh?r}ﬁg%g egclmcé}ogwgéle%l}t cel K type¥% regrﬁ%éhﬁﬁir:ge tissue
cont ai ni ngoFRAYatiinf drenemmmeidiotulipemolecalechatapniphised amantigémoecognitioner al
pi eces may be placed under the capsul.e of the sanme Ki dnﬁ/ iIrOOS%]t In
anot her  esiteof the required specificityeand dg akilitysto Hind iecAm ARtigeL HP Y 8t | e
derived from hunan 4l RagH i B&H it dndtinOr nouse
mesenchynﬁn g?%:t‘aﬁgﬁgﬁp@éhn%?g%cﬁﬁeren??%%@gﬁléarﬁg@?ngﬂrﬁatzi on of t”rz]e
progeni t opiveelThss ihvemio ionotrinteadatbib hedinitevbas regdrtls tojthe souree obibm a
human/ rodent. tj ssue reconbi nant .. For anple, such tigsue reconbi nants can
be human paieadyarithe BaABRE A P }Caldtsﬁsll’%ad%e-g»\kébc@f@%"i} AT 17285
(RPED) 1 5oL hfih AP thstoQith, Bindleffahifdls e }T8e Rgheiits danalbgdmdde human
S

Mul | eri an progenitor ce “I'sol'ated and grown as described in U. S Patent
No. 6, 416 pfQaredhusimprecunbinant X Agasthodsrordyl systhetio methods sueh 2rsolif- as
described n WO 0l /,77303 or human bl adder progenitor cells (hBLA) as

descri bedPL'f‘Ferﬁé(H M patent application PCTI USO3/ 04547, the teaching of all

of whi ch ié(%ipeci f i calhal inbReaRe R do by c&hpostieeothasteirnhat Exaotpl es of
ot her tissue-specific human progenitor cells or human celqlqploi(gﬁs t hat can
f

be reconbinmele fidn hmingt acids andhes a melequdaryeighitiod dess hamnabayt APy tissue
reconbi nant,. a r di t,0 ings of this invention, include, but are
not lim t@?@@g&qﬁﬁg&?%%‘igsgﬁ?faﬁgogf'adder, pancreas, |ung, skin, kidney,
colon, thypeig]. |iVvesn “deRtiVe ahbaitd or a ésudfipicntiadunt” ofareantibody oeathedi nent ,

the tissue source can be human nesenchyne derived cell lines. |n 1yfet
anot her erdrghiostimer, th@ﬂﬂﬁﬂﬁﬁﬁ@@“%ﬁ“b@%%@%?aﬁé‘ﬁ‘ﬁﬂ“&ﬁ’%‘%‘?ﬁﬁ%? el |

lines recqonmbined with r adliss ; &chuman
nmesenchy ea%t?qlgeoa dS%fﬁdorgﬁ{#ésﬁ?@‘ag‘. : ngiﬁtcr e£ {J&ﬁ&%@%‘ﬁ%ﬁ%ﬁﬁ PEM)  combi ned
wi t h human,paRekaallifichl R9eRIsheh atdirinkingihd sias ofiiEMmor (in ftetcancast her

enmbodi nent, the human cell such as Schwann cells or cﬁeuro ithelial cells

can be usegntest, fomgranple bresst qrrestan CruplinBAREARIGLAf discAs T CaesERY |

ot her enbodj,nents, ;th I.SSHE [F'c : ' fved

al ternati \Fglrlﬁr? d?‘i’igasyrgo léhgl?(flggr re%@ﬁflg lﬁ%&%‘gr&i%g fr gér?fl?i]cgl tt%?ﬁlt?ﬁlg%gfe or
sui t abl e qghlof tiose sufedrinptfien tikalisdassydpcreasin@theatose ebatherapedipBdg] 1 n yet
anot her enbodi nent, the tissue source can be any human or ot her 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 nmedium designed to nmaintain the progenitor phenotype.
Cells (1-3 x 106) are prepared and comb®ned with the appropriate mesenchyne
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




16 WO 03/101187 PCT/ US03/ 17285 i mmunodeficient animal. Various sites of

I npl antation are possible. In a preferred enbodinent, the tissue or tissue
- reconbi ndR W8T ant ed under the kidney capsul e of the PEHUSGHERSTI ent
animal. Use of nude mice for xenotransplantation generally of human tunors
Is known in the art. In other enbodinents, the target tissue or tissue

‘reconbinant .is, .inplanted in the .fa ad ubc n { her

| ocat i on TEAVHYE! %ﬁﬂtﬁSg@FFﬁ g%fmg%}d}%m%ﬁ%%g]} ﬁ%@e {a ﬁsgg‘it%%(@r Rq{ﬁsg 1élgor

ti ssue regpAPANGIThdRAdialie Vel effedivg afdint @ndddhgnisreatiadnadi gorea pr ol onged
period of tinme (e.g., after a nonth or nore). In another enbodi nent,

“-tissues cashministrtiansh&on peiposesaifithip inveation g8 sElgHNG aneowehd®gare trinmmed to

1 mm cubed pi eces _and .1 he. 'qpﬁx J r.4 t he fat pad
. of an imﬁ?r?ﬁ’c?@fl ’cqréawérﬁ%ﬁé%l %F]ggé%ﬁlé}%%@el e fﬁg@glgﬁtstga?%dgle &s been

/1 npl ant edybRfcPatioRRfi(GFARAIFS daat&bis anlisaked drtigfetied vebs sl wlrédused to devel op
for the amount of tine required for maturation to the adult phenotype. This

may di f f eandfor@ielayitbedevelepmentierauih. of mptagases of eanccrons ello fitifSout “ 2 to 52
weeks, pr&af eg?gl édir?gt 4 to 36, nore preferably about 6 to 24 weeks to
reach the™ kY e € of devel opnent. The desired stage of devel opnent
can be dejpesTi ned byni“Agdnthisiang elenfdtid> Whiohah idivid(dlai be eryedsed afid

devel opnment) source _and_all owi ng devel opnent for a range of 6 to 24 weeks
and | ooki ¢¢ ineludes avithoyt bmifgiom aatikodissesta WO&CUEM&‘PW% Phasaseutisilker s f or

mat ur ati op_| S Ny ' -' ' . nmet hods of
this i nve‘[f%}ﬂll};(;)ré1 H%%erf‘%’ ‘jtﬂjlukrée)’ ?%&S%g%gi%}rl%&éﬁ?’%’ﬁﬂg{é%\l}walh&gn 6a$ét918vr1é)f[ﬂln$g§%%f nor mal
ti ssues tdimmialy, ahdd otlgr odrhicals. The agentuithat msp betestedG0 B&]animalomedetsrbodi ment ,
ani mal s have, 1-3 nornal tissues tt#‘ag{itegave been igpl ant ed .under one ki dney

capsul e affdhisipvRBen RFIvAe Rif are ne &9 FROUBRFhSEIGMEINEHHB BN ¢ he
cont ral 2! Silinkd REloFBISUILE AOAYnIrRiREI Rl i BRTHBbTHABHRON of one

or nore a e no I ssue can be allowed to mature i n"one ani nal
and then iteabalanextatnal sadédctiveagents asrvelt dsaadiokbelded papbidesd . Gepigdherapyur ed

ti ssue can be li.t int WO nor e ui.val ent pieces d.inmplanted in two
or nore r%“&P‘B‘ﬂ’gﬁled;Wi %ﬁgéﬁ Welggﬂ%%fnetﬁgﬁftr?é?ysﬂ?%lg e‘f@%e%ﬂgﬁﬁsepi eces of
normal huggReiki ssue. This is useful since one animal is the control and the
other aninmals) is treated wth one or nore agent(s)._ The tunor cells can be
i npl ant ed[0038} he coManzicheweptherapeutircagentspeknovar Suiiableagapts fgroes# | n

anot her egbodi nent ...on r ' ' Miqthiqf, the recipient
ani mal . T%Qgre}célc%gg@eﬁ l.n)é?ﬁ(;{%tnergé y%é %Se?éeég ntgc%rﬁ, %@%qﬁlﬁdﬁg’r@%eut i c agent,
e.g., 17 folMRifshAlegdo] BsTilkdS08Astd8 maylatn pathidiynaté disetiituar etidrendté,s
effects on a variety of normal tissues. |n sone cases, e . agent, e.g., an
ant i body, flrconaggiearoetin Al devamignle HEL, g%t%étpr*eeg{anﬁtre% O¥QIEs ye. An

calcium, 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, capécitabine,

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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ani mal nodel having only normal tissues can then be used to determne if
the agent _ has any del eterious effects on other normal tissue over a range
of doseswdbz1Agents [ 0058] The ani mal nodel s descri bed hecaiusosarspe used
to assess the effect of various agents including, but not limted to

anti bodi es, small nol ecul es, peptides, peptidom netics, and proteins. Snall
mol ecul es that can be used include synthetic chem cal conpounds, such as
drugs beidl@esl@fdie drifistecanBIChpjacarbatine, Psparegingse, hgposidnpnspbaied i ncl ude, but

And nat urERRg O T BB O 0 RO oy TR, BB 01 ! 1
ther apeLitiye, 3050501 ok bl AR, ndTBMRAaiSRS 061 Bimpaagisy 1 on. I n

k
some enbodi nernt's, agent may be adm nistered undiluted. In, othe

enbodi nengsyintdieaggeaginasadvincristiae selfsetdeoteulsn diftitop: alfesdeukiniritidmabar e

adm ni stered, and may be.in ri ous | aj.i ons. . PRar. i

acce p![ abl i@t@f%‘i’fb?@@é Pé‘P]étla%ﬂggﬁ?lefa%e]P {ﬁ‘g@{’e h'gﬁaveg*cgﬁ,?’éﬁ@%ﬁ% : Sg‘ ﬁ%‘dﬁ %r t

substances, | hake (a8h! RhoRdd ok eAlddtiOfusionst eeelabisond tofiwh ect | ve
or npl e, a

subst ance. xa exciprent can give formor consistency, or act
as a di | uginisph&ieiahd bétemethasquieanetste] letiorele, ¢oposidescimerorym qtesy falipic

tabilizi its, tti d en I,f. {.S, 45, f Ok i
Rl e Lt R e L L AN

Exci pi e”télaﬁﬁmwe' | as formul ations for parenteral and nonparenteral drug
delivery are set forth in Rem ngton: The Science and Practice of Pharnaacy,
20t h edit [0089], Li pj ansher aspick[theinyetioy providss a maghadfienglualieH®sj suitabi e

formul atiops for_parenteral.admnistration | ions of the
active co et Wea?é’fié)ifl' IS Er Ol PO ror&g(ééwtp es?gf\/:g{)%?{e{s}%}iﬁl e salts.
I'n addi ti QR SHERAASI AMS-1Rellbl an@sddyy Copsing titsicpsofagminiseiing e for oily

i njection suspensions nmay be adm ni stered. Sui taty@f 1lthpo hil.ic fol vents or
vehi cl es raiolabileflatumpunspesific atibesdy ipthe, aniaal weods] of the iveptieh el Be fatty

acid esters,, for aml et I | i i njection
su!spengi oF%SdIW&%l@g)épgﬁﬁfysﬂ%}éF%%gl g’? Sghg%loc{r#gygg@é??ﬁ@\gﬁ ggogﬁfggggf | tjhe |
suspensi op, AAEbINGleRESbly bbctekabml the ghougiconsistngaebTevbndtinm-08in, Iidbye,

sorbitol; and/or dextran. Optionally, the_suspensi

| 8 WD
03/ 101187 1pGTodmes)317Rbeniwani84; Rheribnr58; Spw: Wﬂégg%ntgﬁﬂlg‘hls&r '§L8P%eé' used to
encapsul e, $<?ﬁ%d§§1§-ﬂt7 ‘{fﬁﬁmgf_lio‘. NenbcloRhiontiB6dies | dbelld Rt thefRubiar maceut i cal

formul ati tem c adm nistration according to the invention may be
f or mul at egadigfuctideesrh as patinnt &, Rheotunt-6H3,di lndams: 160sSaraariwn-158 gaded, " al |

three types of fornulation nay be used sinultanegusl . i stem c

adni ni s%/rpﬁcﬁléfﬁu@f‘% H@l‘é{b‘fq %%WQF%S% e.‘%?acgﬁ’iﬁ é%aﬁnglbﬁ gfr;"%rug%{(g?ﬁ%gns f or

oral adm '}{oﬂ,{&{aﬁ taaw %Lﬁg,earrmsrp@ciany $RIbrr&E Tk ipBrs6A BiSillE@ i thpiattiveill t abl et s,
ed ta

i ncl udi ng "coa ets, ‘elixirs, Suspensions, syrups or inhalatijons and
cont r ol | ecippekissthat atherradivastivefisotgo eBIknewn, gid nrythesaiakla forspedised t o

dm ni st t g to 1.h i mal del, . Loent, th
agent 15 AEbsAOtEr deir myBme BBy vorduetel P TRl PROCRTARSHBEY | TE

are not | icghGdelp hy (PRI AP, Edfi sstoteTonsgrashyb@HTY Camputer
admi ni st ra(tﬁq ,ei n?nrlgérrrgﬂ%cyu(lgar ;gq’gr adm ni stratj on_di rectalé% intqQ the tissue

or tunor. Tunograpiy &) en MagpetieResonanredmnagingMRDr SoBsBEVREPAIRS ogi es,
| nel udi ng xgﬁlgféggfn%{smg%a%f Bt eARitBn D 1dbalth 6P mBlasBsds16daté byencapsul at ed

or coated
radioimmunoimaging, is also contemplated.

[0040] An “individual” is a vertebrate, preferably a mammal, more preferably

a human. Mammé(ls 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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form or if a liquid, through suitable liquid forrmulation or adm nistration
with an extra corporeal or internally supported punping nmechanism [0064]
. The anouMO ¢¥BE7adni ni stered can be determined by vari ouBCHESIHA2SS | n one
enbodi ment; a dose of an agent, for exanple, an antibody, is determ ned by
stepwi se increnents of the agent and the effects are nonitored. |In another

embodi nent, a_skilled_artisan, uses .an anount scribed in the.art as a
starting %%Wﬁlliﬂ‘éﬁ’né“ %@gg?é‘%éh%}r Ef%ﬁﬁ%@qtﬂgpgﬁﬂﬁwegﬂ)me %ﬁ"“%@fg ow t he

reported k8 6 HS SfhcliRofigt erm ne effects. In another enbodi nent, a
dosage is&%gﬁlst ﬁat re?fggcltg t he physi ol ogi cal anmount that an indivi dual

- (e.g., a[bo4ajn) wouhsiused hereimitreatifentirislen gpprgchefor pbtainimgbengfisieb@ol ox in

ol e e g e, VAOREL el L e AR R S o o 1o
. subcutan %&lﬁishc(ﬂé&% baIas abf Ihlt¥d toS hlleviatiod 6f@9bhgjfbn‘i§, ARhinfsBhidEt ¢ffextent

adm ni stration oral, nucosal, etc) can be also used. Accordingly,
t he t her ajfelitchse, sighitized Gfe., ot worsening) state of disepreedelnnpt slowingtsif disgassi t h

har naceuti cal l.y accept abl e exci pi e uch as.saline.. R nger'.s _sol ution,
gext rose @8%‘19?911%?1 amgﬁgraﬁﬂ% Of P@@? 1%‘2&533{5?%?3 Isgﬁ‘e’ &8‘1 56535?8%%(? e,
dose, ti fg/ I%Fﬂntél  Refidifidr ABtecitbld ord@BEmEtaBI8. TeatRRA" icahl kRb meadi vi dual and
ual " s

t hat i ndi dical history. Generally, any of the 19 WD 03/101187
PCT/ US03/ freR@gingshitvival ag cetopasd tagxnseted senyivad ifqes eecetving treagment. About 50

ng/ kg bod ight: at |east abqut .1 5‘9 dy- W h - st about 3
ng/ kg bodi}ea%%m’ the fprm etée‘sa{tm%toﬁ?ml‘%ﬁrg’%? {)ag‘gsyyrvﬁegl‘lﬁg - mgﬁltdfge%gt about 750
mi cr og/ kgce@%n‘&?%ﬂ%h ofh thrB&Sdr il lischidd ti¥ked, G/ sgrebstyomei ght ; at | east
about 250 m crog/ kg body weight; at |east about 100 m crog | kg body wei ght;

at | east disappearBcaniardsiectable wdidhtumer girdeteciably pegtedigigliseatesl HSSHS: Of og / kg
body weight; at.|east a . ] / Y i r-]ngPtr IS
adni ni st et Eﬁ_vergw&o'r .%1831”%@@%13. g%ragt%ggﬁ};?n}s}%%hm\ggé %ﬁéeadféa%ll |e§gl," general ly

wi || cont gikdudedtidse. deRliatingB bidiseaef médns titn siegextendgadibsundeatralde einicaipat i bl e

with the human i mune system such as Eung/ﬂ ed, anti bOdifﬁﬁ or fuI.I% human
ant i bodi emanifesiatigns pkadisease ptatn B dessenet ap Péﬁvsftmmo%ﬁq POZIFEIPD prevent
the antib i toeSol cy of

¢ Bﬁé&g sfibd RSIEHEa 1Efimmdies, o Rolat 8 ¥3bsRiRce RRGANES

adm ni stration na eterm ne over the course of therapy,
and i s bak®ad lintke oeshuefforyon tesadisbase pafanetarser ous cells, nmaintaining the

reduction_of cancerogus cells, reduc) he.prol.i feratj f_.cancerous
“cells, orl@4Bhying CRESHAEDS mo%sg%ﬁ%@%%&gﬁl%‘% arg\wﬂgﬁﬁ]g&f)vgl?y, sust ai ned
CONt i NUOUSAISHBADE a kR Aise RS oA dishideARRIRIY byt Wh of ehe@ipld &1l iody be

appropriate. Various fornul ations and devices for achieving sustained
rel ease airelirkitation: janemiss, malignahoips Eptaimmyme disetsiss, Yaieus igWaEges f or

t her apeut i,c .agent s . det er.ni-n iyically.in Indivi 0 have
been gi veﬂys&‘fg;%?s ?ﬁ%eggﬁﬁcﬁf’gﬁegﬁg%ﬁ@%&béﬁ%‘l&‘% %‘lldégé#%m as}l]}és(’jgflab%%%ncr ement al
dosages P?p@bﬁi@l@%@idise@ﬂa?ﬂénigff@r@mie&?p@‘irbblﬁ:ﬁ@yteoﬁorbﬁe, therapeutic agent,
the specific cancer disease state can be foll oned bﬁmgs .such as direct
measur eneneurodegenerativesdisenses sch as AhsS; Hirhsimeysdisgase isghiseasendi r ect
measur ement of, t | 78 S : € ol j i (0B

i npr ovemefit ™ %lara%ggé%@d%@&%irﬁee%@%ca&r?g% ?%%g{/{&g!n gorﬁhgl? Egé:}g%ﬁ%ngx am nation
of the tugkh casuel, iclidis Melanowhayiradst odncan prostite eartcet; werml cangek éiver( e: g., PSA

for prostate cancer), a decrease i.n _pain, alysis, i i tnment of speech,
vi si on, bp@&@ﬁilw@n%brém%ngmnﬁi%@fée%% egk CHRER 1 dMeor . i ner eased
appetite, | ﬁﬁ@% alfﬁ i9d, chididvaSSuldFRRRHES terld) indfei@Rhed tests

or prol on&g{ﬂ?lgﬁo%&ﬁur |\I/1§f{g? te%eﬁu %ghllappgrent to one oflski Il in the art
that the dnddgeaseidit. vary dependi ng on the individual, the type of cancer,

' the stage of cancer, whether the_.cancer has_begun .to netast.asize to other
| ocati on 19Mdhe i ndi®FeItain aspsely Ofﬁ’és lﬁ‘é{gﬁtl"&nﬂ’e@gﬂ’&ﬂ@ Sflaaf’%%? ts being

. used. [ Opﬁzqeggnggan {))PJ S ﬁ{q' &&%ﬁivga!t)ég% aSHthAtIE réighieN Eat rdsQI i denown i n

the art inc ut not Iimte , carriers such as |iposonmes. See, for
exanpl e, hidividoal&tinidPoved quality of life, as measured by a reduction in nausea, vomiting,

=
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WO 03/ 101 187 PCT/ US03/ 17285 al: (1997) Pharm Res. |4:853-859. Liposonal
preparations include, but are not limted to, cytofectins, multilanellar
vesi cl es whdsmihganel | ar vesicles. [0068] In sone enbodi npgtrasos@f8st han
one therapeutic agent may be present. Such conpositions nay contain one or
nore than one therapeutic agent (may contain at |east one, at |east two, at
| east three, at least four, at least five different therapeutic agents)
that is rigacss a‘ﬁ?etﬁg,éﬁhﬂlﬁlity folecpxddttihein oxeasll foeling,undyctionds dailyesctiviicr eat i c,
colon, or DbreaSt cancer cells. A m xture of therapeyti ents, as they are
of t en derfiatigat and depeession, thb@rwmgi%‘eﬁrémdﬁswgﬁﬁe Fﬁe“?geati ng a broader
range of | ati ony of . ndiyi : Inseaaedits
performed[laﬁg ng sta aeft&{hn%%%%ggéﬁsﬁ e art@?ﬁ?ﬁ?ﬂﬁgimﬁﬁrgg% ng met hods and
moni t or i NgAER HRMih@iostioand pogagsticalstetinfmtivne df ¢liniciensandarsearchist ow. [ 0070]

The timng of the adm nistration of the nt .wi.l| depend,on the nature of .-
t he agent Thik is apeemphishsd hyeapplication %Mﬁtﬁ‘ggﬁﬂfﬁﬁmﬁﬁf}g’n&ﬂﬁe g 0gdn‘i ni stered -
at an effective amun r; e E£RBSERRY e fdd Som GRAGRT OUS
tissues, %aﬁle B%P%?éj&lggg?r@%%r’o?ﬁ&t %u%ct) nay det.er6m' ne t hgﬁeffi cacy of
nul tipl e aelpleN BttFeat dpalfeady-implintedriseuwd r'Bid inmplanted tisme and tissye e

adm nistration at a higher concentrat.i Wi, t hout. undue ,experinen ion.

[0071] Thizeaigent methodyare domsamesas éﬁlth?ﬁglsr%?: at‘j‘Hﬂée %ﬁ@éﬂ?ﬁaSP%%%ﬁe‘?‘ﬁa&nfg 1-7

i njections _or nor 0 FiRdider weeks. The dosage,

adm ni st rgﬁﬁl&ﬂ@@ﬁ@%ﬁﬁg, ]gérflnc? %ﬁEgﬁhgﬁ w g]éner ally reflect that shown to

be efficacious in treating the infection or disease. |Ill. Assessnent of

efficacy / toxicity nodel [0072] .The ani.ral del s containing the tissue

i mpl ant ~ oMLt GeneratipgabaEma, Wpdgls"fé‘i‘ar%"\ﬁgas?“}? %%98%?) into partially or

conpl et el y, gl t nom;ag '%MB?‘Qoﬁfhﬁ%ﬁ@tiBﬁé%%ﬁ@@pe&'ﬁﬂgﬁ et BN ani nal
ects o g

nodel for*assessing e an agent (e.g., toxicity), these animals
cont ai ni ngeverd diffgteftanethods i Beuesipigntiimehis prefarsbly anisonrodetigientien be

inplanted with target_ diseased, infegt.ed or [ der the
Ioggosi te &%ﬁ%ﬁ%&fh@g %Spgm{%@ogleﬁ‘élfna @'%S‘glgtt%g ld\‘?\/leltgﬁhﬁ%“‘ﬁledﬁ::tgent (e.g.,
monocl o nagesgaﬁéeﬁﬁ% Nsu & ASh aflbMen spedibs Biat ifedaiplenid inltke arimahhenc,

n

sacrifice e human di seased, "i nfected or cancerous apnd nornal tissue
xenogr af t thearse of emumaodeficirit animalsiphtehly encogyagodT )W@b%@e%tn fyzed to

assess the effect of the a o ' LdSede AglsbeasRl f ect s of
t he agent 2B &%mﬁB?%agﬂ%g%‘Z@éeh?%P%%ed orf?%géncerogg]gt arget tissue

by noni t ol Rginshe o ass:, SOTPIRAGY Beige aliteibanudenatshathpgic micker et @), of
necrosi s or apoptosis, size of diseased,, infecte r can%ﬁrous ti ssue

and/ or f ugendtsrmgrspyation ety gmetie cmocke” feshnglogy 3&’9){ UGO8 O o presence
b f.k ; ¢ F
oxanm o Shepigh g M oskPhibsdhe B diihas 16, SHCAR IR Bhinuhssthlcatiats FOr

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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i mmune de

visualize the nunber of dividing cells in a tissue (G ogan et al. Blood

75: 27149, 1988). For therapeutic antibodies, the animal nodel can be used to
~identifyY¥hHEHI¥ody and the dosage of an antibody that iBCEUSER8% in
killing cancerous tissue or reducing the size of the tunor while having
little or no effect on the corresponding normal tissue or other nornmnal

ti ) i the .anti b . iLb ) 731]..: ds f

ecns; ngVFORERT SepIATHRAnT o BBt Ta AR E B i Y Bheu 0TS L

will var Y(BQEAO F&ﬁhﬁﬂ rﬁi’&bfalik?, b5iBal @skde Wilidcre: Adbrah@orret hetmedulla)eat nent
e of such netho

and a ran §are well known in the art. By,vva% of
"-i 11 ust r atQearyAvmicreas (Islets afdtangerhans anid exectagpancrees) Barathyed kifdenssed

“above, | t hods . f i.ng-h . ia, ti
Geath, areichoBomySSaBd bffroRTRERIHEY doube hpRR oy taEGReRag,  TPPD 2
- or pho! 0y SBARARS cell:00GiHid s )1 Bfedst: SBHRsO@buRssguolie myeplitefiabatiess

efficacy 'and toxicity o mol ecul e drugs by system c treatnent of the
ani mal Wi éth);aHlematepraeticreSplean, dgnsil, filpowis oRonst mamew (Iymphectesssue, e. g.

human i nsulin producti,on by "nmat d e of thi
aﬁi mal | msntﬁgﬁlmq Sé’ﬁgcé‘?ll?}}agﬁ% ng’éwe%e&f@g‘;y}ﬁ Ff%%arr%ﬁ{:ss’ \;ﬂ\}% gﬂégﬁc?geré ’eljﬁlté&rrat ur e:jS
tissues (fLishsRQcBls, Gyishbiisas Feibheialblood belly @aeyophils Inmebodytesassess t he

effects of long term(e. g. , days to nonths) treatnent with the agent.

EXAVPLES iExnoqykes, hascehils; qesienphdls, 16 blaediesHs. platelals); ienpixatenyy A3ineTi ssues

fromnornal fetal o ns {colan,-. . i ) i , and
ovi duct) n&é‘?rlf%{’?’f?ﬂ?égﬁ?soa@g@fhegdu}jx%él%‘é%gg%% HS}“%%%"? #%gﬁlg (%i[%fneé’y capsul e
- or fat pagkifd et Gastdintestindl: SsbphdgumStonacip(fomiusy nnilldetestie(lleims ues wer e
left in the aninals for 6-40 weeks toaill,owtima f?r th 5Sd vel gpnent into
mat ure tijeiwam ordvedenimma Colans Lt eoatal BipdsMeppifce lis’s‘cgﬁrg aﬁx‘é?ré( ved and

secti onedf or. P :_gmﬂﬁlfll fgﬂﬁﬁ I FBOWagitd, WO

03/ 101187GM%§§&%@§5$6%@%§’ |gure’q1teg{|r’2§vs t ’eF@\e()gilﬁdts of a%%.e series of
i mpl ant at PRB&ta)Pe6Rate Etekuss Consdx;whhscaloskeletd]:t SkaletelunescieprSkinnSkiths. 1 n
this exanple, all references to "Panels" refer to. Fi 1. Ranels.l., 2, 3,
6, 7, and(e@idsHsif ARRSNdRRES eé‘ﬁlsghgé’f‘p freal Ne(‘.i'ﬁ‘éyl) %E&&ﬁ?%‘ewffn ¢ gr';%}ag 4 and 5

show i npl @ﬁis‘?‘tlifiﬁ%g Pangﬁeﬁ?ﬁlQﬁegt%&aﬂP%hqnﬂﬁél%ﬁl Ié)eri@ardiﬁm GTEbrS tisd Wavface

i npl antation o etal organs in a nud (nu/nu) nouse while Panels 2,
3, 4, andobgmhoimtdstiphlahaat andfordéngsmmpdes, £t al organs in a SC D nouse.
Ki dney, heart and |iver fissue. fail]. to . devel g - Dlac | ki dney
capsul e (&g’ﬁél 3). {E/)\?ﬁ?tﬁcgfaﬁl?'é’ﬁ%‘?r?# égsag@aogggérn%p ga@é) S‘ge éggin@g:lﬁrr@ré when
pl aced i nm\%heplisisa&emdaaﬁ%@eégaéaﬁm@wm duddenti] dndtayebopThefetdeisfet pad

. |

(Panel 4) e.tFle 1 m cubed piece of heart did r}ot evel o% in this
exper i mentar( beaewslints smafl pieoss sufficicady smpll & Btithetiteot nglagtalipn PHt jazge o 6x

2mm) pieces of .heart. tii [ l.S¢cf Ul Glee and the
comt et o oyt 1 SPUbiptiolR HFopaGanl Sbithdtth Pl of BB RIL i ol e

i mpl ant ed egBd@iment) ghdiichae s i psoldemémsions ofidOhim x 10igm x61 Gsinowsin

wel | - devel oped col on, pancreas,, heart, and ,glg%(?sfldsat e aét er ? X ths in the
host nousenotirerenghosimentethetissug is ey Agto dimeas] X8R Eop™Et ‘Bi t her the

fat pad ot étﬂé"réﬁﬁgﬁ%@gﬂﬁ%%s&éiﬂhﬁﬂ{o@dﬂﬂ%ﬂsﬁﬁéﬁq&Rﬁf‘?hﬁék-lIhiﬁil.\ever, tissue

r econbi nafts st ng iver epithelial progenitors and rat fetal sem nal
vesi cl e nmsseashycambinnByiaydiedeghifeddo eepresentall difforent ealktypessomiarlareg

| | defi ned hi { ect . Jesti i thelial [ |l i ned 'th
F'SVM devapesoputon mesy Aol ey o es B E, MoGE R ERORL T
defi ci ent xﬁﬁﬁﬁ%ﬁac%%i%ﬁeﬁtﬂ chiftle FThSangekifhdyne stemcells are not present
cu

in the origrna tures (see Fig. 7) Oviduct devel opnent is extensive
(Panel 8) [0880]e | undnancthevembodiRenteths tiEsuerrdury inahupan pggenitorsell have t he

: tructural deyel t. as.the ti i n_Vivo. ti
That had BBEdeRye bR BB G0 xar o we et Bas IR oy pldsBE L1 208 o
, devel op aghﬁs&n&l ¢ SSRGRAH Petirkste ftdréidialen ahd hahestiniftheprogtniektlis Since
|

clent mce have a shorter than normal |jfespan, these |ong
devel opnend ohé ormoreamatmesjuiman ¢alldmpes! ta foinng human/prdspitisshe respmBInant. ssue to a

younger ( %’og 'ei(an?f)l%,o uch %légue%gcizo%ina%{cté &an B fufndh ﬁBBQItth?c ﬁjoggﬁ%? LQRTENt .
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Exanple 2 Use of matured tissues for safety/efficacy nodels [0077] Normnal
human prostate and pancreas pieces were placed under the kidney capsul e and

al | oned W, gpidie for 6 weeks. At this tinme, human prosta lﬁfa*ﬂ ells
(LnCAP) were placed under the contral ateral Kkidney capsultgg 0 tg/ﬁfezsgarre 23

WO 03/ 1011 87 PCT/ US03/ 17285 animal s and all owed to grow fox one additi onal
week. At day 7 after inplanting the LnCAP tunors, one aninmal was treated

wi t h 10ugmpbgD) Rdfarad hnd@@Wn(aaHebcrided TR S FGAM: Noy 6/436,704 fumdn on.  The
control aninmal” was treafed with saline injections. 4 P_injections were

gi ven oveMubletiawpragenitaysellvigolamd anderev abdeseribed ini s, PHEBIYNG mal s were

eut hani ze t .and Jal - :
PIr et Kol Mo proB iR sohi BOMEERIAGA LeQRUARMRIVOITE, Tl INeYS -
LnCAP t unpy/37383 dr@wuhi@ bldddet pigeitarvells (MBI A)pds debaibedsn pOndieghatedtot al i n

the animal ). The upper panels are fromtreated, ani mal ile the | ower
panel s arqapﬂncdmrdﬂfg'gﬂb%%ﬂﬁﬁﬁ,ltbﬁ t@ﬂﬁhﬂ%ioéﬁHIOfmaéﬁsEﬁ?%i”é’ cont ai ned

nornmal col on tissyue. aml.e I ' ) . d
o col BRORAAREE 1R e rsln, STAPRRS RS AEr Hipbiyecihio BRI pREGSIA © SNC
and humancRr!d Rufah UEie néd theiRs Yelredombigedwith ritroe hioude seservhgimee (foFi gure 2.

Al t hough the tunor was inpacted by the antibody treatnment.with cell death
and henor exraeple)jo formme a HsFiedpcombinam sacrardang R4h¢ sachinsy ¥PBody (A-D).

In order to,detern ne | ' td t
(Eoc, T ;g%er%otﬁgnir*eﬁééa %Qf%ﬁ%‘?‘ig?ﬁ’ B P P R N )
ant1 boay. €, thyoil) €iver, téstie parrichrastatey fin amstherdntodimditnthe tigsusf t h

ant i body.cThe njw;turederhunan prostater tise &le al so stai ‘r:gd ntr(;r-ﬁSIy fo(ra
prostat e spwes ¢anchemmaganesepeyme ‘é@%@ﬁl@éﬁ gy Ilsgryggqarg)gléer@gﬁ]o 1y le 4

Saf et y/ ef Lé#@%@%ﬁ%}@%&ﬁﬁ& C@gg&ﬁ&q \gelﬁ AR reborfibifibd AthquRati mENt was

per formed™ pan S and prostate tissue. The pancreas and
prostate ties&ishymalstistdé ovgpropriat@humen fesenthyme desvedaterlines fpg-ant at i on of

LnCAP prostate tunmor tissue inh the contra-|ateral side. The.animals were
treated aﬁaﬂ%e@ﬁéﬁ%c@evﬁﬁ?h 0’0815’/‘@% W%L‘éf&g%gmﬁ’fe RPOSHPHEEY. As seen
in Figur es‘ﬁe‘h s .t'ﬂ?ggtyantoﬂa%%ﬂ%@&m%ﬂ%ﬁéjhﬁdiﬁx $dINRich hé SehRarincells sAPPEAr

| eaving onl'y scar tisste. The nornal tissues shown in the H&E stained
sections hearéBpitkelial aeliatarbe esedfyr intplantatiomiotyan enenasieficienyanimal.

[0051] In other embodiments, the tissues of the preceeding paragraph are

derived alternatively from the progenitor cells or derived from fetal tissue or suitable
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 ir vitro.

[0054] Once normal and/or cancerous and/or infected and/or diseased tissue is

obtained from a target animal, the target tissue is then implanted into the
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- to usi ngVWl

bl adder etpe itheuhedefisianh aniged.

st ai ned f.or _ur.opl aki n er. for il]ﬁ% e EHQH : . The sane
. cells co&%n%emﬁ‘é)ﬁso%ﬁ%ﬁq%{%h&‘a Oltﬂe]a’?a ng ngﬁ’rﬂ%/ey gf{éésﬁgggﬂﬁ%ﬁgne and
cal loved tRcombivine if Bhplant@ Wi fhipad] sibctitanéousty, ar aysether Iotaihdn diet h r at

£

WO 03/101187 PCT/ US03/ 17285 Exanple 5 Normal tissue reconbi nants devel op d
from human &roqenitor cells and rat fetal nmesenchyne [0080% An alternative
"Wl{7eces of fetal tissue to mature to adult BRENSIES s to
use human progenitor cell lines reconbined with rodent nesenchyme to
derive a tissHa in which a portion of the cells, those derived fromthe
progenitar ce i.ne, ar an _adul t-. n.. 0 of this
i's shown Wﬁog?ﬁ%?ntlﬁé%g‘t ﬁﬁe%ﬁﬂg%hotgﬁ%ﬁ{%&gggg‘?e %%?@%eéﬁﬂgﬁ%%rg%ggni tor)
cel | i neimlih@aOmMRitRek oitisbud Reorhbinaht iblapldeted nasarthbyidecy epbdewfa tissue
nosai ¢ containing rat rresenchtv}ghF and human epithelial cells with an adult
pEnydednige foreapwipsolaptatiqn gargﬁ%iy ?f:nel

mesenchyne and human adult prostate epithelium(stain n prostate

! A ; f h
ﬁpeci L i C mmzrg:slnﬁanml supk tha?\'sb@_rtarﬂawéqsy? U SR ng?s?qqngga@éir SVe'€Bnbi nant s
ave been S| i f [ [ 1
(see pat eﬁw %‘Qﬁ’ s m;g%a éig&%fé&(/%%d ﬁe&“ﬁﬁ%&é’r%@% \I/I%g?f\%f? 1E iatfl ggi a?\

tube prog@pie)oln ARk ehfbodingaieivsuds.BntaRing hothNpithial 464 SeSnchymaonbi ned

with appropriate rat nesenchyme to pmake human/rat salLc tissues. It is
under st ootlempais arefanunedisl lesmyenbed RGeS W@“@é@é?ﬁn}’g@ %“ﬁ’@y ERUEE for

Il lustratjve ATV hat Vidlay ous nodi fications or changes in
l'i ght theipgooﬁll?#tm%ag)zaguggggtgeﬁcg%rtpersa(u)'ns skilled in the art and are to be
i ncl uded [O5H) n t heOnpé thettissuecsoproehiag beanf intptdmedsippd the amimomodgigianhe scope of

th ded claings. Al li cat i ons, i cat |
ci'ted her enma e Waire i loReq i Srialaioh erurarL AL Dhe ARar SR hEBbY Tor ar
pur poses {Opt Eﬁﬂﬁﬁﬁ%ﬁ%"ee ThisAfay HifRAEEN MELYi0ERhe PitbhilloR!ih &e rap@ ent  or

patent applic specifically and individually indicated to be so
i ncor por abfaboly2 teefZweelsgprefdably about 4 to 36, more preferably about 6 to 24 weeks

to reach the desired stage of development. The desired stage of development can be
determined by implanting tissue from fetal (10-24 weeks of development) source and
allowing development for a range of 6 to 24 weeks and looking at the histology and
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 allowed to mature. Tumor cells can be
implanted in the contralateral 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 to test a treatment regimen or therapeutic agent, e.g.,
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WO 03/101187 PCT/ US03/ 17285 [0081] W claim [0082] 1. A nethod for .
generating a non-human vertebrate ani mal nodel having target normal tissue
of matur gy@benAigPe and target diseased tissues both fromperfidosiizass
vertebrate animal, conprising the steps of: [0083] (a) inplanting immature
target normal tissue or normal tissue reconbinants nade frominmmature or
progenitor cells of the first animal into a second; non-human vertebrate
rfeC| pi Sn:a_nadjﬁirma}[z,gg gitehﬁmb) titslculﬁfestsfohia(,\}wiaty éfmsopbissteyy rlowomegasesnd@ieur at i on
of sai | ssue; ) . allowi ng the target rmal tissue.of the first
ani mal t cageBt €lgon antiBody, i kaaya ip awea%kffii?oélsﬁﬁfgﬁcﬁwa?ﬁt’%%?]m-( >

i mpl anting.tar i JSsy dish Qhmidear fher ni mal
into a no -nﬁn%ﬁa?/lglra?@gfog’?yeﬁé ecl g.ssg‘%? ani rérl?sllsggtg&iadolﬁigcationf{sﬂgfa?iblclzt?ent to
support diaawhh defetdrives éifeeiasrdtier asmerl tiaswt (V08 83ngpdy dasdsowi ng t he tar get
di seased tissue or diseased cells fromthe first animal to grow [0087] 2.
The nmethod of claim1, wherein both the target normal tissue and the target
di seased 1tLl %Slé&sf romthe first animal are inplanted into different

| ocations i A EShe singl e non-human vertebrate animal. [0088] 3 . The nethod
of fl ai md[b_nsgrer ei nThéeninoil mudenkisdrived deeansadbe ured o assesssbesifegtof

i mpl anted into separate, aninals., (0089] 4. The nmefhod of clai , Wherein
t he q-onorvwmaa@tmw#ﬁim&rb&t pgfd lée@itﬁiaéﬂ?‘)dd?ﬁ’ @’%ﬁ%cui?s’ H‘?ﬂtﬁg ent

SPec! €s. éega%%glnuge 1%2513%0% gﬁfmﬁi RlolEchles (R LA Be BeldAndlige ¢yieaiat ed tar get

normal ti ue-an anted target diseased tissue are human in origin.
[0091] 6. chEh€citebhpdunds, sheli andrugsiteargsiested fier K approval. (Brpigins thateate i s

C

derived fr . I . f . i o
rabbi £, b vRss I brtBgo: g Suubic et SRR, olbibid, o
humans, té]gp-aﬁgmﬁf'@{lﬁ%gﬂ&gﬁg] 7. The nethod of claim6, wherein

t he non-htnman pPri mate 1S a baboon, chinpanzee or nonkey. 26 w0 03/101187
PCT/ USO3/ 0039p Various formulations of the therapeutic agents of this invention may be

used for administration. In some embodiments, the agent may be administered
undiluted. In other embodiments, the agent and a pharmaceutically acceptable
excipient are administered, and may be in various formulations. Pharmaceutically
acceptable excipients are known in the art, and are relatively inert 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 patenteral 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

carboxymethyl cellulose, sorbitol, and/or dextran. Optionally, the suspension may also
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,_ [0093] 8. The nethod of claiml, wherein the non-human vertebrate
recipient animal is selected fromthe group consisting of imunodeficient
mice, rat@ W ts, cats, frogs, birds, dogs, pigs, sheepCTE8BII285and

non- human prinmates. [0094] 9. The nethod of claim8, wherein the animal is
an i mmunodeficient rodents. [0095] 10. A tissue nodel for the evaluation of -
target tissue froma fi.rst vertebra i i I e

phenot ypé’oﬁﬁag’sséﬁflfpﬁr?ﬁflﬂosgﬁmﬁ ﬁ%%ﬁ%é%?gélyé%%lc%gggﬁg,ﬁe %%e‘#t ?%r%gﬁbr ci pi ent or
host ani ngdo.thakg@r.ei n the target normal and/or diseased first species tissue
is selected fromthe group consisti ng of tissues of the follow

"~ bi ol ogi c400&k st ens: Theahermaaceniea) ursnulgzandey systeann AdBHEHFAINAGFAGTENd whi te

mat t er cqQnt,ai.ni ng. ne S | i : : , Brai nstem
. (pons, n&ﬂ&fﬁ 18?*"3&"86’?%??% gongﬁflaﬁe'glfg%%}t%f;aﬁ%% oé@%@@)ﬁ%nai t%ﬁéﬁ ex and
. medul | a) 1n§6d! M1 tHreswghenst fohbileticn @by banget dimnkamodslg xe@acliiewe gysiemieas) ,

Par at hyroi d, _iDi tuitar (a.derJohyé),ophysi s and neur ohypophysis); Testis,
Thyroi d (edstiniseaticarofdhe eqieeingipdigits af ol | i cul ar cells, colloid, etc.);

Breast . igﬁ@t (1 obyl: £8re (GHGISHodHY ﬂa&/%%ﬂn@traﬁ@ﬁ iR udethard or dgTRL OpOi eti c:

Spl een, |, Thymus, Bone marrow hocyt es, nonocyt es/ macr ophages,
gr anul ocydefflin capatiléy; pilg, by imshiding coatrikablgtscelixs, suspatsias) sysyps or

ost eocl asts, osteobl ast SQ, Peri pheral bl god cells (neutrophils,

| ynphocytigkalatinns gag cerirolled selstselfermebgredbphi | s, red bl ood cel I s,

pl at el et j&)g?gfsm r a@%éﬁﬁx{%@&is@ﬁ BPg@%d toHdRiRBlcP IR Sgeit! tY {ﬁg a;mmﬁf c.);

Car di ova Hear vesse arteries, veins, etc.);

Gast r oi ntyasddlnal a plfapdiagnindiftmnthe géitunatiminist@adintraperitoneallydip)l eum

j €j unum or duodenyn), Colon, Liver (portal,triads, hepatic cells, etc.),
Sal i vary @hsreretheds inchide; bigaie H%SIHH ,tOU?rf‘lnﬁ‘ﬁlgpflga@?%‘ﬁd'é‘?favﬁfoé?eﬁu?" Ur et hr a,
Fal | opi a O sRasor irAtsBularl.of 84 Istratdos QiteetlyGato/h tissue or
NUscuI'osECgF%P%iédX@ eS g‘%‘%’ muscl e; Skin: Ski r? (epi deryrcrilﬁs,. appendages,
dernis); tRarok.pAdmanistNeionenayFes ¢nhineced byNdowasleasssnethedalegies énqluding i nj ng

gast r of ntUARaTR e O W P ot asF ok SRabutl e dotgee 1 20 ©

i munodef fogiheaitif b iR tHhewhn@itiletquid fauelatos et siniatsthdcgwithaar mal  human
ti ssue having mature phenotype and_ di seased human ti ssue wherein the nornal

human ti sexie-dosperedles infarmply funpeted PBGPINEIRRGhapiSRg of | ung, prostate,

ki dney, 2 WO 03/ : @Q@ﬁ; i liver,

heart, coﬁ’gﬁ‘,‘] duodeﬁgerlnﬁélfjg%é%? yrig)rlg‘g °B§§€f{i§§‘?’§/‘“§1 nd, oélrslzﬁtﬂlﬁ})ydr?ﬂs.

([10097] éZIn dheRibodinéd) a @@g@f sh agentfor etdneple, anfantibodyg lisxiﬁecrmh iiged bye ?t {re nt
irected against a target diseased tissue, conprising t steps o 0098

(a) appl ysteRpVise Ererameit ohdhe ageyt %ﬁd%?zfsﬁsfaéqu ?re%oﬂ’-ef’ﬂ? vertebrate

reci pi ent . apl fRlknOh LMEI SARE s t%{nolaﬁfs%éériﬁ%tth@ﬁ?ase@%ﬁ%_p%iﬂtar get

normal tisSsue having nmature phenotype and a target diseased tissue from
anot her véraelsajcandstopatisedipareinests ahoe: FA0@Yw ths)reprsted suavgt atgaised f ect  of

the treatnment on t target nornmal and di seased tissues. 00j 13. The
met hod of tdeigrpinee r PHOtB?FeenIMEﬁ%tu?aBSalgFésaYﬁﬁ}a fegl‘%gl Cted fromthe
group Conﬁiﬁdﬁagcaﬂfan{o%ﬁ{ @t arCii8Rtual @ g | ARhARDANFRE Bxfidrieate ither apy or

ot he

radi o-i apy. [00101] 14. The nethod of claim12, wherein the
t her apeut imdergang atmetneohpuiotasebor ingowting dailyterpesueh of agents useful for

radi o- i magj of tupprs. 102 5, neth or1..dei 1. ng: a..dose of an
agent t haﬁiq%g] t oxi ¢ Bergll)%gﬁe@gtaqujtg %ﬁg?ﬂélg%%aiféﬁ Jndérﬁ%tﬁgatgqr{e%ﬁég J)%tlgﬁ
(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 ysaline, 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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[ 00103] (a) admi nistering an agent to an i nmunodeficient recipient aninal
that has at |east one of a target normal tissue having a mature phenotype
and a targghs/fangerous tissue froma donor animal, and [ 0Qkq4lsoé)2ss
assessing for any toxic effects of the agent on the normal and cancerous
target tissues. (00105} 16. A nethod for identifying an agent that is toxic
to target diseased or cancerous cells to a greater extent than normal

cel I's, copnpikigtibstdi@ay bensedh dofINA Jeabgboat! 5 migdtebodygweightagelesstt o an

I mmunodefi ci ent” recipient animal that has arget.normal fiss havi ng
mat ur e prebeut Yhmediedody veishisetdeast a@‘&ﬁééﬁggg%f’é?&’&ghﬁ ni??é% 198 a donor

ani nal , and 0107].GDH)_.i [ fyi : , A=Y ) rowth of or .
destroys qlg{ggg)pégglg é%’te’oart l%gﬁéﬂe"ﬁ%zggﬁé}g%’?g? Pg%tdeégéh{[’o&gé%fibgl ggooegxt ent than .
nor mal  tigRueSke bOBAREIchS 4t leAstraboliozbOfmicralkebodyniveight at asteboitvidOamount  of

an agent that is toxic to diseased qr cancerous,cells to. a qgreat ext ent -
t han nor maicregfkigdody svpightsatienst ﬁ@%?%ﬁgcres%godwﬁﬁfgﬁ%‘% S03/ 17285 -

a [00109] (a I Ni [N g{%ﬁﬁl ; ' i 6 keCi pi ent ani nal
t hat has 'Q&ﬁ%ﬁ%glrgota gr%%egéﬂtti&s}g%g av?r%lgrr%?( L?re %heﬁglilﬂf/gieﬁlgﬁedsg cancer ous
human ti s@meinfstered. aEdpitival edtistdetatioasnduflasithe balfife, genenaty miithgontribateount of
the agent that is effective on the normal and isea%;a‘tgl gr cancerous target
tissues. tpoBterminatign oAthgasage i aets Halaty cQRpthe Mathfog Jhman RSP ng t he

use of nophun 0 | hak: ' tiRfged td | ssue

I npl ant s AEC ”%%%%%dﬁa\?gﬁﬁ%%@y@@%gﬁﬁg}é?ﬁgﬁ%%;%hty or testing the

cyt ot oxi cproftigdatfaifeof tiennitivody aind tl prevent thersnkibodinbeing gitaskedbyidhe

t herapeutic properties of _treatnents adnmnistered to sai d.ani sl or for
est | ng {MECRGPIIME ) Srhs HESIEROLOTAHLES KA SREY B FPREnBrd ARAFGREhg ¢ he
devel Op”e@&erggel e ﬁ:ffthér }g%&ms@d‘gﬁ%du@g?‘%ﬁéﬁumﬁ&%f%cé&m oBligret hod of

screeni ng an yin r testing a treatnent, drug or other substance
for acti vinhintsigmignisd rethetichenfaangarenst cells, roduding theereoliferationof caicerdificer

non- hurrancalBeet Siak sy SRBBeRt o QS it Lfn ity pstet BB 0O ©

accor di ngdifst RSniubafRl BOheQzeith bS tHidioaiticdNnapbe apepiiate h¥etiods with said
treatment, drug or other substance concerned, and [00114] .(b) detecting or

noting anformedigives anhdsviessder dohiqving eiaied selenre a5¢ kaeiwe Bk thepht ecti on and/ or

di sease, eduction in .Di d b, nf‘aﬁf e%?é?ﬂx%&é&g ani mal s
that are ﬁ@gd r eat etf* fi% Wﬁ%ﬂlte&egg%gff,&%%kggcgﬁ%@t a c‘%a, or detecting or
][lot i ng anelggfrﬁﬁﬁj} UERERSdIals Whb hirdd tieA@ivehamk ot intge admimyration@sy bodi | y
uncti on.
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 paét and concurrent treatments being used.

[6067] 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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experimentation.

~ [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.

III. Assessment of efficacy / toxicity model

[0072] The animal 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 model 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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10- u@ 0%k @gent 0ngheth Rormai isegsed; i@]ﬁeb’fé’z)?cggc%rous target tissue by

102>t 10(y%1§)‘lm(t3rh;g! thd %%gés Qé@ﬁélﬁﬁ%ﬁ%@ﬂﬁology, the amount of necrosis or
apoptosis, size of diseased, infected or cancerous tissue and/or function (e.g., insulin
secretion for ﬁancreatic tissue) or presence or absence of known markers of normal
and abnormal cell functions. For example, staining with Ki67 antibody can be used to
visualize the number of dividing cells in a tissue (Grogan et al. Blood 75:2714-
9,1988). For therapeutic antibodies, the animal model can be used to identify an
antibody and the dosage of an antibody that is effective in killing cancérous tissue or
reducing the size of the tumor while having little or no effect on the corresponding
normal tissue or other normal tissues expressing the antigen bound by the antibody.
[0073] Methods for assessing the effect of a therapeutic treatment regime on
an individual will vary depending on the treated condition and the method of
treatment, and a range of such methods are well known in the art. By way of
illustration and not limitation, such methods include those discussed above, and also
methods for assessing hypertrophy, hyperplasia, apoptic death, differential 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 measuringa
function of the target tissue, e.g., human insulin production 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) treaiment with the agent.

EXAMPLES
Example 1 Generation of non-human animal models
[0075] 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 (nu/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 femoved and sectioned for

H&E staining and immunohiétochemical evaluation.
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tissues were allowed to mature for 4 months. In this example, all references to
“Panels” refer to Fig. 1. Panels 1,2, 3, 6, 7, and 8 show implantation under the kidney
capsule while panels 4 and 5 show implantation undexj the fat pad. Panels 1, 6,7, and
8 show implantation of normal fetal organs in a nude (n/nu) mouse while Panels 2, 3,
4, and 5 show implantation of normal fetal organs in a SCID mouse. Kidney, heart
and liver tissue fail to develop when placed in the kidney capsule (Panel 3). While
kidney tissue does not develop and mature when placed in the kidney capsule (not
shown), it will develop in the fat pad (Panel 4). While the 1mm cubed piece of heart
did not develop in this experiment (Panel 5), in another set of experiments, long, thin
(at 0.6x 2mm) pieces of heart tissue, containing cells from both the auricle and the
ventricle, did survive and develop both fat and muscle tissue when implanted under
the kidney capsule for 7 months. Fig. 6 shows well-developed colon, pancreas, heart,
and prostate after six months in the host mouse. The dissected fetal liver tissue did
not develop at either the fat pad or the kidney capsule implantation sites (Panel 5).
However, tissue recombinants using human liver epithelial progenitors and rat fetal
seminal vesicle mesenchyme (rSVM) did differentiate into structures with a well-
defined architecture. Testis epithelial progenitor cells combined with rtSVM
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 ir 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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EpCAM) by i.p. injection. The control animal was treated with saline injections. 4
injections were given over a two week period. At the end of this time, the animals
were euthanized and the tumor and normal tissue xenografts examined. The kidneys
of the animals are shown in Figure 2. The left side of Fig. 2 shows LnCAP tumors
while the right side shows normal tissues (9 weeks total in the animal). The upper
panels are from treated animal while the lower panels are from control animals.

Additional treated animals contained normal colon tissue.

Example 3 Immunohistochemistry of human prostate and human colon matured
tissues

[0078] Immunohistochemistry of human prostate and human colon matured
tissues from the experiment described in Figure 2. Although the tumor was impacted
by the antibody treatment with cell death and hemorrhaging, the normal tissues were
unaffected by the antibody (A-D). In order to determine whether the tissues contained
the antibody target (EpCAM), tissues were stained with directly labeled PA6 (anti-
human EPCAM) antibody. The tissues, both treated and untreated show binding of
the antibody. The matured human prostate tissue also stained strongly for prostate

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

Example 4 Safety/efficacy study on mPA7 antibody

[6079] 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 LnCAP 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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rat fetal mesenchyme

[0080] An alternative to using whole pieces of fetal tissue to mature to adult
phenotype is to use human progenitor cell lines recombined with rodent mesenchymne
to derive a tissue in which a portion of the cells, those derived from the progenitor cell
line, are of an adult human phenotype. An example of this is shown in Fig. 5. Here
the hBLA (human bladder epithelial progenitor) cell line was recombined with rat
fetal bladder mesenchyme to form a tissue mosaic containing rat mesenchyme and
human epithelial cells with an adult bladder epithelial phenotype. This tissue is shown
in the upper panel stained for uroplakin, a marker for human bladder umbrella cells.
The same cells could be recombined with rat fetal seminal vesicle mesenchyme and
allowed to mature for 6 months in vivo to form a tissue mosaic with rat mesenchyme
and human adult prostate epithelium (stained for human prostate specific antigen
(PSA) in the lower panel). Similarly, tissue recombinants have been made using
human fetal liver cells, human fetal pancreatic cells (see patent U.S. Patent No.
6,436,704), or human uterine/vaginal/fallopian tube progenitor cells (see patent U.S.
Patent No. 6,416,999), recombined with appropriate rat mesenchyme to make

human/rat mosaic tissues.

Tt is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light,ther'eof
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 incotporated 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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[0082] 1. 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, comprising the steps of:
[0083] (a) 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 recipienf animal at a location sufficient to support
growth and maturation of said tissue;
[0084] (b) allowing the target normal tissue of the first animal to develop into
a tissue with a mature phenotype;
[0085] (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 _
[0086] (d) allowing the target diseased tissue or diseased cells from the first
animal to grow.
[0087] 9. The method of claim 1, wherein 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.
[0088] 3. The method of claim 1, wherein the normal and the diseased target
tissues are implanted into separate animals.
[0089] 4. The method of claim 1, wherein the donor and the normal and the
recipient animals are of different species.
[0090] 5. The method of claim 1, wherein both the implanted target normal
tissue and the implanted target diseased tissue are human in origin.
[0091] 6. 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.

[0092] 7 The method of claim 6, wherein the non-human primate is a baboon,

chimpanzee or monkey.
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cats, frogs, birds, dogs, pigs, sheep, goats, and non-human primates.

[0094] 9. The method of claim 8, wherein the animal is an immunodeficient
rodents.
[0095] 10. A tissue model for the evaluation of target 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, Eye, Brainstem (pons, medulla, midbrain), Spinal Cord; Endocrine:
Adrenal (cortex and medulla), Ovary, Pancreas (Islets of Langerhans and exocrine
pancreas), Parathyroid, Pituitary (adenohypophysis and neurohypophysis), Testis, |
Thyroid (follicular epithelium, parafollicular cells, colloid, etc.); Breast: Breast
(lobules, ducts, myoepithelial cells, etc.); Hematopoietic: Spleen, Tonsil, Thymus,
Bone marrow (lymphocytes, monocytes/macrophages, granulocytes, erythroid
precursors, megakaryocytes, mast cells, osteoclasts, osteoblasts), Peripheral blood
cells (neutrophils, lymphocytes, monocytes, basophils, eosinophils, red blood cells,
platelets); Respiratory: Lung (bronchi, broﬁchioles, alveoli, etc.); Cardiovascular:
Heart, Blood vessels (arteries, veins, etc.); Gastrointestinal: Esophagus, Stomach
(fundus), Small intestine (Ileum, jejunum or duodenum), Colon, Liver (portal triads,
hepatic cells, etc.), Salivary Gland; Genitourinary: Kidney, Urinary, Bladder,
Ureter, Urethra, Fallopian tube, Vagina, Placenta, Prostate, Uterus, Cervix;
Musculoskeletal: Skeletal muscle; Skin: Skin (epidermis, appendages, dermis);
Peripheral Nerve: Peripheral Nerve; Mesothelial cells: Lining cells from chest
wall, abdominal wall, pericardium or from the surface of gastrointestinal, heart and/or
lung samples, etc.

[0096] 11. An immunodeficient rodent having human tissue models for target
normal human tissue having mature phenotype and diseased human tissue wherein the

normal human tissue is selected from the group consisting of lung, prostate, kidney,
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directed against a target diseased tissue, comprising the steps of

[0098] (a) 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 from another vertebrate
animal species, and

[0099] (b) assessing the effect of the treatment on the target normal and
diseased tissues.

[00100} 13. The method of claim 12, wherein the therapeutic treatment is
selected from the group consisting of radio-, chemo-, or radiopharmaceutical therapy
or radio-immunotherapy.

[00101] 14. The method of claim 12, wherein the therapeutic treatment
comprises the administration of agents useful for radio-imaging of tumors.

[00102] 15. A method for determihing a dose of an agent that is toxicto a
target tissue, comprising the steps of:

[00103] (a) administering an agent to an immunodeficient recipient animal that
has at least one of a target normal tissue having a mature phenotype and a target
cancerous tissue from a donor animal, and

[00104] (b) assessing for any toxic effects of the agent on the normal and
cancerous target tissues.

[00105] 16. A method for identifying an agent that is toxic to target diseased or
cancerous cells to a greater extent than normal cells, comprising the steps of :

[00106] (a) administering an agent to an immunodeficient recipient animal that
has a target normal tissue having mature phenotype and a diseased or cancerous target
tissue from a donor animal, and

[00107] (b) identifying the agent that reduces the growth of or destroys the
diseased or cancerous target tissues to a greater extent than normal tissues.

[00108] 17. A method for determining an effective amount of an agent that is
toxic to diseased or cancerous cells to a greater extent than normal cells, comprising

the steps of :
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[00110] (b) determining an amount of the agent that is effective on the normal
and diseased or cancerous target tissues.
[00111] 18. A whole animal-based screening assay, comprising 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 festing the activity of such treatments in controlling or inhibiting the
development of cancer, infections and/or disease.
[00112] 19. 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
[00113] (a) treating a non-human host animal that has already receive target
tissue implants according to the teachings of this invention, or a part thereof, with said
treatment, drug or other substance concerned, and
[00114] (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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