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The most serious concern is the possibility of transmission of infectious
agents including microorganisms from the xenotransplant to the recipient, and
the consequent potential for the emergence of a new human infection and
possibly disease. A major reason that pigs are considered the donor animal of
choice in preference to non-human primates is due to the reduced
microbiological burden that they carry. It should be noted that the risk of
transmission of microorganisms is not unique to xenotransplantation. Many cases
have been documented of transmission of organisms causing disease during
allotransplantation procedures.

Cross-species infection (zoonosis) is, however, of particular concern
when compared to transmission within a species because the behaviour of an

infectious organism in the xenotic host cannot be predicted by its pathogenicity
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because the behavi our of an infectious organismin the
xenoti c host cannot be predicped by its
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B S e 8% 2T ot e e AP R,
11&?)%54./1?1%%5.*313’@ endogenous retroviruses (PERVs) have been a major source of
anxiety and represent possibly the most important safety concern for
xenotransplantation as it has been reported that two of the three families of
PERYV infect human cells in vitro (5).

Unlike other infectious organisms that a pig may carry, PERV viruses are
not transmitted between animals as an infectious agent but rather are inherited by
all animals as part of their germ-line DNA. Thus, these viruses form part of the
genome and are therefore present in every cell. The amount of virus present
varies between pig species, but it has been asserted that on average
approximately 50 copies of the virus are present in every cell and conventional

breeding techniques are not able to remove these viruses from pig populations
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present varies between pig species, but it has been
asserted that on average apptgxi mately 50 copi es of
the virus are present in every cell and conventiona
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respect to endogenous m croorganisns. In particular,
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breeding a herd of pigs that are free of infectious
raduiced mejaraas genismdcdnsens, nchiive OV mopyerunberh Suwke gigs would
dub dsurc TS SiabRoRk RENERPEAIIE) and s né havi ng
a fav O}i%@&ld?né@f:fnog W&neisfﬁg%tpﬁlgfﬂrg&nt invention provides a method of
breeding a herd of pigs that are free of infectious microorganisms and have a
PERYV copy number of between 0 and 30, said method comprising the steps:

(a) selecting male and female Auckland Island swine having a
favourable microorganism profile,

(b) mating male and female swine selected in step (a),

(c) selecting progeny produced by step (b) that have a favourable

microorganism profile and a PERV copy number of between 0 and 30;

whereby the progeny selected in step (c) are suitable for use in

xenotransplantation.

The male and/or female swine of step (b) and/or the progeny of step (c)

may have a PERV copy number of preferably between 0 and 25; between 0 and
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nunber of between 0 and 30; whereby the progeny
selected in step (c) are suitable for use in
xenot ranspl antati on. The nmal e and/or femal e sw ne
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produce further progeny for use in xenotransplantation
i n or dMale gnddpimals progray relested TASGRtD deyhlg mated in step (b) to

optionally include additional screeni faor particul ar, .
BRDGSThothst Bt AR i RGRng GhSEA AR th B3!S hdthtain the
X8RPt ranspl ant recipient or to match the antigen
profile of serumused in in vitro culture to reduce
t i ssueThejmethodnmanddpmionadly| indhrdegaddifionainsoreening for particular
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cell damage by immune reactions.

Preferably, the swine selected in step (a) and more preferably the
progeny selected in step (¢) are of blood group O.

Preferably, the swine selected in step (a) and more preferably the
progeny selected in step (c) are lacking PERV-C.

More preferably, the swine selected in step (a) and more preferably still
the progeny selected in step (c) are of blood group O and lacking PERV-C.

The method may optionally include additional screening for
immunogenic antigens present in cell surfaces, such as MHC Class I antigen,
again to reduce organ, tissue or cell rejection or damage in vivo or in vitro.

The invention further provides one or more pigs produced by a method

of the invention.
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(b) mating male and female swine selected in step (a),
(c) selecting progeny produced by step (b) that have a favourable
microorganism profile and a PERV copy number of between 0 and
20 30.

In another aspect, the present invention provides organs, tissues or cells
isolated from one or more pigs produced by the method of the invention, said
organs, tissues or cells being free of infectious microorganisms and having a
PERV copy number of between 0 and 30, and are particularly suitable for

25 transplantation into a xenogeneic subject, including a human subject.

Preferably, the one or more organs, tissues and cells are isolated from
one or more pigs, wherein said one or more pigs are neonatal pigs of from 7 to 21
days old.

The organs, tissues and cells may be selected or isolated from the group

30 consisting of liver, lung, heart, brain, pancreas, muscle, blood, bone, testes and

ovary.
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organs, tissues or cells being free of infectious

m croorgani sns and having a PBRV copy nunber of
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absence of organ function.

Preferably the at least one isolated organ, tissue or cell is isolated from a
neonatal pig of from 7 to 21 days old.

According to a further aspect of the invention, there is provided a method
of treating a patient suffering from or predisposed to a disease, disorder or
condition associated with a deficiency in or absence of organ tissue or cell
function, comprising the implantation in a patient in need thereof of an organ,
tissue or cell isolated from one or more pigs produced by a method of the
invention

According to a further aspect of the invention there is provided a method
of treating a patient suffering from or predisposed to a disease, disorder or

condition associated with a deficiency in or absence of organ function
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tissue or cell is isolated froma neonatal pig of from
7 to 2 1 days old. According-Te a further aspect of
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ihdividuadly ancolldeeivielyplaadtaalyl @ aibopabirations ofmpy its@Sor more said
pancreatic islet cells. In an alternative enbodi nent, )
Rasisd ciRnenis ehic {eagireahaedorhers specific dftegensr aeomicstipned herein
function and the inplant.able c osjtjon.conpri.ses
Wi it e RaquR Bl he ATERE Robicheiss rEBnEEn dgfages. such
A A AIGRE A Yobllel 16, PO @RI RLRT A8 (EFANRIRRIl ot
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el eneRIBF DESCRIFTIONORAHE BRAWINGSnt egers are
et ORGSR S ot SQUGALent 8L NG n it
a;eﬂiﬁ %@&ﬂgﬁﬁ‘?@, %fslg ttﬁi\?sg g?ﬁégn‘% € thOSALLRERALPLuNEEE! Rnfife hhd male
pigs for breeding and maintaining a herd of pigs according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to the selection of a pig donor herd
which are free of infectious microorganisms and, in particular, have a PERV
copy number of between 0 and 30 (and preferably between 0 and 5). Such pigs
would be an especially suitable source of organs, tissues and cells for
xenotransplantation.

There have been previous attempts to provide swine suitable for
xenotransplantation. For example, US 6,867,347 (6) discloses a herd of inbred
swine reportedly defective for transmission of porcine endogenous retrovirus

(PERV). However, the average PERV copy number amongst this herd is high,
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sel ection of suitable female and male pigs for
breedi ng and nmaintaining a he$d of pigs according to
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fieg ol dedcarhmonnpige infeosovd vivsesyarmlvdingt BEMEVoPLithVs EMCV,

][[i é}j [ S} di scl osed, nor is it established that
Es%niy\ﬁ e are free of all of the common porcine
, . . . o ¢ L
have o aurl AR ol e R SIS Pore AReREAY R, o sub-

Shtapttic Beael @oaprspuitsoNlew Zemanditginig offectdnilessalhtetifor about
ubi qui tous retrovirus, porcine endogenous retrovirus

1(RERRArs, anyi aye sefeaied tofhepti aarAd pilgso free of the common

glng :;,ng&)tglegggs Vll‘ertll'JoS{/?rSuslesn Cbﬂg{/g)q l?acifl\év bPeLell_llv’reEcl;Qe{i :li_|sEVbeing a
constituent of the normal DNA of every vertebrate species tested including pigs
and humans. The normal retrovirus lifecycle includes the stable integration of
retroviral genetic material into the host cell chromosomal DNA. Where the host
cell is a germ-line cell, the viral nucleic acid material (or provirus) will
subsequently be inherited by all offspring in a manner typical of any other
Mendelian gene. It has been proposed that if the presence of a particular provirus
in the DNA of a germ-line cell places the offspring at a selective disadvantage it
would not be expected to survive over evolutionary time periods and this ERV is
not expected in the ongoing gene pool. The ERV present in the germ-line of
animals today tend not to be pathogenic for their own species. Individual ERV
loci also tend to be replication defective due to mutations present in their
genome. However, it has further been proposed that the potential exists for

individual defective loci to interact by complementation and recombination to



This strain has been resident on the renote Auckl and

I sl ands, a sub- Antarctic island group south of New
wQ@e@bands4 bei ng effectively isolated for aboutP@D8Z2006/000074

years, and are referred to herein as Al pigs.

Endogenous retroviruses (ERVsp_have been reported as

being a constituent of the normal DNA of every

{am evfeatieuss pisus.cWhileJtRYsimey vet hg p@ﬂygeawdfmdhﬁﬁsnormal host

FRCiG ARS SAPORELPSEY G hAe (SCRob A RDaFmIFHY b TGinterspecies

ﬂgﬁgmfsg dn&&ql?gosorml DNA. V\here the host cell is a

I'ne cel the viral nucleic acid nmaterial (or

provi r lisjasvbdedn ssdbseduentdly porinarbens, tiadvdingtiose isolated from

offspring in a manner typical of any other ndel i an

5 ngIHlmnhpg B@mtq@g opdtiplt khdtbre¢ds; hed the seimeals eiirrantly being

%Cfc fIH%aldFI%Zﬁa 1‘!11§t831a5§ &K@%@E@gogﬁ@%lﬁ%éitﬂQWA, appear

cgdﬁ{é?fPol?élgV:ﬁagj%ﬁL gf Lr&@étlf V:;%& 1§1X%atlt%é . qﬂﬁﬁlﬁﬁﬁrc)élls (6). More

%&ﬁtl?Q OB Ero? ariohd i
ani ml's today tend not to be pathogenic for their own

ERYeRICRAR bbéh bSRsURT Fod iepREence of

spfecii@ss PERY padichds dfdvsdveral leveobdeandennfibe which do not appear

replication defective due to nutations present in

10 thepntage pfestioppRERY partic ﬁ%sseﬁufcwﬁéqarrmé@ntlwﬁ@psh@w in Table I

FJ @t the potential exists for individual defective
5@t o i nteract by conpl enentati on and reconbi nation

t of or mrh pf-aC PiQURCY bf ihtectifis BEIERVA VEROUS P E%B?eeds

pat hogenic for their normal host species, e very

rééd uses can cggmge their pat 'Iﬁf&@io‘ﬁ'stBERN’en
interspecies transnission occurs. It has been asserted

Laatiragk|l porci ne |cgidosheliahcelgli ng t hose +sol ated from

the NLH nlnlnln Yucat an, nﬂlflnlp |l and breeds, land

Llaedlai@ii‘nal s currerif’le}S be| ng, used in clinfcal trilals,

onl | ] T IFN\A
I LIIC DIIIUIC ANC© IUII UI LIIC CCT1 IIIIC I T4 y
ﬂﬁ%ar to produce IPJEF?\/ capabl e of infectTng and
Wl%'té/ﬁ%&hrége' n human cells (6). Mre recently, dells
fromvarious pig |breeds have been assessed for tlhe

PligsRG&ESWine! N ectpVRC PERV partifcl es and severdl have
been identified which do not appear to contain

LafgcWhites PERV pdsletc| es, see for exanpte, those
bgLQML_Iah|Q | Presence of
erkdtircous PERV i PRMG ous pig bleeds -

fetal neuronal cells -
Miniature swine D/D | PBMC -
Cambrough PBMC, Sertoli, -

islets

PBMC = peripheral blood mononuclear cells

15 It has further been asserted that while the use of a specific-pathogen-free

(SPF) breeding program would eliminate most pathogens that might be

transmitted during xenotransplantation, pathogens such as PERV that are

transmitted through the germ-line would not be eliminated, so that one of the
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el i m nate nost pathogens that m ght be transmtted

duri ng xenotranspl antation, -pl@-hogens such as PERV

t hat retr nsmtted t rouhthe ermline woul d not

peseaiiz rﬁlﬂs& fgem e yseae B&gemcgfm% Fr?sglﬁ aRgmRissionsdssuchgpathogens
é;e use of pig organs is the transm ssion of such

{) thogens (6). O principal inmportance, the applicants

have ”@YV Hiak g%ﬁﬁgrt&ﬁ‘éht e lcalﬂ'télﬁ?v%eﬁ&%!&%&nhﬁé&iﬂﬁht the Al

exhi bi t nus I ow copy nbers por ci ne

pigd aigeeriivesl liifﬂ”EmO@\ﬂ’flblﬁ uhB&RY)y, lomovepy hinabeanyf pureineanslogenous
ports. Furthernore, experinments described herein
geﬁmwnhlé @ERM¥hdevest thae 8By oRKgEqUS eI nFathemerepERperiments

t.p cl h PERV. t
B ST R T i 8, e e
RGBS Cflt BoPERabR RS IR\ S L oIty Bhpson

v@mabdmﬁimansplanarédlplehtsm@%bsbh@do rvel&ﬁﬂhsmgv&nhlfﬁsm Al pigs
provides a method of breeding a herd of pigs that are

salectedbyithé eftﬁttlnccdﬁsofrﬂicrm@aegamvmﬁoand have a PERV copy

nunber , of en 0.and 30, said nethod conprisj
st eps: Ae%el?i ‘tnu%glﬁeﬁsée“atﬁgeﬂ%ﬁs&lnéHAYFtE‘lT(‘iO&rRiOYEEgﬁo‘“ethOd of

ﬁl‘@eﬂfﬁghg\f e?@ 0"1* o];lgg/ Qﬂzftagjeeﬁg% %Tqﬁ &ﬁ%g? %ﬁ§°?$1 Ota%rs Tfsb%nc; have a

SW ne Selecte

PERM&d)}ﬂgn@m%ﬁBE’bWHQﬁﬁlMO %taﬁpm@%d Rvphﬁmg tBe steps:

favourabl e m croorgani smprofile and copy

nunber(agpf dedeatimen Malan@nd0 femhlker eﬁbuycldmd phstgehyswine having a
selected ip step (c) are suyitable for use in
xenotranspﬂ"ﬁﬁ?' '%H!lCl‘PﬁF&f’é“HPﬁ'%f'e@m cl asses of PERV

o di 1120r aneue MY e BRafeGRYnF as S RGn SBERS e ©
1 g oo g
pi g retroviniarsorgdiRvh prafile FARVPBRArcepwindeiler of between 0 and
30;

whereby the progeny selected in step (c) are suitable for use in
xenotransplantation.

Three different classes of PERV exist: PERV-A, PERV-B, and PERV-C.
These classes refer to differences in the envelope region of PERV. The viral
envelope is the major determinant of host range and is essential for infection.
The two main types of pig retrovirus, PERV-A and PERV-B, are widely
distributed in different pig breeds (8). PERV-A and PERV-B viruses have wider
host ranges, including several human cell lines, than PERV-C viruses, which
infected only two pig cell lines (9). Recently it has been shown that PERV-A and
PERV-C can recombine and form a variant with new infectious characteristics
(10).

It would be desirable for a donor pig to be lacking PERV-C so as to

prevent any possible recombination with existent PERV-A. Preferably, the
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been shown that PERV-A and PERV-C can reconbi ne and
forma variant with new infectious characteristics )
galegtion prowsss dvirdddimsiudebbreeding pigiofnt lprly the BERV-C variant,

. ; pik
B0 Sh B REm e fongrr oesh LBk P ckahe TRR RS Raras. ..

h | i.QF J I . j ' .
oot Bt SRR RRCRRE AOHRAONS o bRkt afl Se Withtained as

BB Indthéds Welkcddve RERE 4nia hasbandIhersw AenidfiSe ingress of
free of infectious mcroorgani snms, and are nmaintai ned

psteatieh pbthogenh dtischwaldthddsomelnde bheianhusbiantns baddsglation, in

art. to mnimze ingress of potential_ pathogens. Such,6
Agditigasto; m%?é@eéabr.epémgh%gawy sHRh 4Ssgysg@n%wnyi derivation in

LhhiLon to. specialized, hreedi ng,.techni gques suc S . .
AVLAels oFalin BB, BpicE heRREEi abins” SuRplitaRes: 60 e infections
: e i .
et ity S RNTIERER) A RS M bringof o b for
imfbéctious nhcrabrgdngsiher Mdthods 0d efetérariae ntherpresgari smabsence of

Methods to determ ne the presence or absence of )
inHeeléeusonicrapigen sifasicsvell knewneln therstagndrineide dmmunological

et LT e o BeR e B HelbTeruha e frnmethods.
Met hodgrduon et & MiBR i pﬁfesegge%eﬁée a?g e:@?e&fa of . Ij]réfectious

i nfectious m croorgani snms can used erm ne

microoeggastns tapbefust & t@tiet@Pmaiy thelmiPo@gahBnPEHEHS of an animal
for exanple, its suitability for inclusion in the
be a& i asjesre fbioekasiplehiss swivainlifyofor inelusion inghe hgeeding method of

enot ranspl ant donor. The favourabl e m crqorganism
Bieor I Engen.S @ %) Uiha st 8p YRPUSBMYARG cdong. [he favourable
el lr P
5 LB SR RTaN, p E, B s o
hésdseinug, PIHOObRONY, UMTBY, PEPY OBIBV | TobtBplasma, eperythrozoon,
haermophi l us suis, any virus causing porcine
bexgilnalisena,rropeobheterive Sy nigptospirilhnyg, baemeplidussuig any virus
rabi.es, any virus caqsina pseud%&?bies, par vovi r us, )
éﬁ%ﬁ?@h‘iﬁb@él?ﬂﬁwg IERLOJUCU R IYRATPINS, ABY, JiiNg CaUFIRE rabies, any
1 i . DOr i . | | i ) 'a y 1
4 e RO B L BrLb G S BARPA B! any vis
sy kviddieeaulhy Bielse, 3RBIRNI fdlR virus (techen), any virus causing
hemagglutinating encephalomyocarditus, swine influenza type A, adenovirus,
transmissible gastroenteritis virus, and vesicular stomatitis virus.

An exemplary method for determining the suitability of a potential donor
herd for xenotransplantation is shown in Figure 1. This exemplary method
includes a determination of whether a pathogen is present in the source country,
and if so, in the source herd. If it is present in the source herd, it should be
determined if the pathogen is present in the donor group, and specifically, in the
organs, tissues or cells to be transplanted. It is also important to establish whether

the pathogen can be transmitted to a recipient cell, for example a human cell, and

so to a recipient, for example, a human.
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xenot ranspl antation is shown in Figure 1. This
exenpl ary nmethod includes a determ nati on of whether a

pat hog is present in the source, country, and if so,
"h t heUSeuok B aplgctad aptmals, #ids Bhtpariacilae thoumegeny of such

i B bR b o o
prgan %ﬁgj ha RS, &)‘ilgfé?i T’gftihtagla\?ﬁ otf"tl%%ﬁ'}i]%ml@ GERVY, {sSafer than the

al so inportant to establis et her the pat hogeh can

bee of dovsors htehgtldgher RERM esly mahbersf or exanpl e a

human cell, and so to a recipient, for exanple, a

human. UBe appligads believs, evithentiuishingtrdbe hopad thycautyatheory, that

S R
ﬁféﬁ’n}’leg LiF%HébneC ?ﬁ%ﬂﬁg £ t%r@e@ ahﬁ%‘éhe%ft fidif %gh ZS?E%&,V@E&\ﬁeration

I's sarer t use of donors havi ng

prRenpUibeng futher dp@lebsRNPEROE| dopyenumbtf Obke \Wpphtdtfts further
to be bound by any theory, that by using the breeding
heli¢isd aghint whpnt withing to oerbasmalntpy eny theoryi theatanisueh a way it

er, it wwll be possible to breed.and select from . .
Bl begprsstE 19 breseh s I6R PrSSER\NANAAS Y COBIEH PER YV in their
gglx[;&ﬁ@sed PERV copy nunber. The applicants further

el1eve, again without wi shing to be bound by any

t heor yThé PatpibH dsstetbed He@Yinidre Wdol fr&EoPRTSIMY R JfPorcine viruses
breed and sel ect progeny having no copies of PERV in

tapeirtedjeendemic Treibiuipiugsandesgst phepopvdatoms woe dalide
free o% a nunber of, porcine viruses re%t edly endemc |
or ubi Gof t SXRISoNRSt PiteMEspaVERs oRRCMY) dig dre. betgherpesvirus

le..pi ! l Qvi.rus S . . .
PR BB B S UM P i o st 98
bﬁgﬂrt‘é%dgﬁgé‘ iH 8 UiTA RS Is’_i’lhgé@my\i'ég@rt%ﬁl}} %¥2bte880019f PCMV has
all tested pigs in the United Ki ngdom reportedly
bedrecicdated fitin (IRChisphasodyeanci 96! @igechrfd amyt be associated with
respirator}' tract of pigs and may be associated with )
AXPRHRITBINGS oF Hiclusdon bpdy uingis, Borgmmpenrisqase sgndrommaffecting
di sease syndrone affecting recent| ane I gS, . T
REEES. SR SR Fong ane, Fiehtoe o AhRlprPrPes mild piniis i

PR ey v W 8k hSrtarldds
?‘mrt aﬁge E{f&{h‘ﬂdﬁgﬁw 7 M a45i8s aftk RhBSrtadd®€of human CMV
infection in allogeneic transplant recipients has raised concerns that pig
cytomegalovirus might behave similarly in xenotransplant recipients (12).

Importantly, the applicants have determined that the AI herd described
herein is free of PCMV. Therefore, transmission of PCMV from organs, tissues
or cells obtained from an Al herd donor to a xenotransplant recipient cannot
occut.

In another example, pig lymphotropic herpesvirus (PLHV) infection has
been reported to be endemic, with virus present in commercial herds (13). PLHV
belongs to subfamily of gammaherpesviruses (Herpesviridae). The basic
properties of these herpesviruses, including infectivity for other species, are not

yet determined. Phylogenetically they are purportedly close to ovine and bovine
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I mportantly, the applicants have determ ned that the
Al herd described herein is free of PCW. Therefore,
transm ssion of PCNIV fromorgans, tissues or cells .
ymphateapi¢ riempesyiniseh evlich oeaiise t ymphapiokifeanisyst gligease in their

{eci Ei’é@nt cannot occur. In another exanple, pig
1981HhbYr opi ¢ her pesvirus (PLHV) infection has been

report 1.6 L, t [ ' . .
e 8, S et L A SRR A, g cesriea
BHaeTRhenhResivd Yse PIHTE! Meeyvdfotd]aginsnlibsioRast PLHV from organs,
properties of these herpesviruses, including

tissues tarvedlls dlbtaimetdn rons pacAdsierdrdonoottoyatxedeotrensplagdrecipient
Phyl ogenetically they are purportedly close to ovine
eHHObOGFHel ynphot r opi ¢ her pesvi ruses whi ch cause

| ynphoprol hferativ | SE&; [ NI Bosts (. oy .

| por cEpciyeRpRO s SRS ENCS e ERI ALY dRee videly
Qistriffeeld 9688 HeRaine St CarNeoaki ¥endOMnkldfécies infections with
Therefore, transm ssion of PLHV from organs, tissues

BMC¥ e reabgnised tbrarouanad piefEMAIdNeantiofet human myocardial
xenot ranspl ant recipi ent canngt occur.

vl o hyo besruraiostedithudE VIENES Drese oo deakd (16).

Car i ob% REPUEHE. BvR drpmiiedt B e, ALY, dsporipeg) herein i
PPy ’ _ AUN '

IR P A N o e fisues o

celysigaiiet fi-om MNavwA Phaldaduhor 16 h.xehbaraagihntaeoipseitaaanot occur.
determ ned that the Al _herd described herein is .
negat i Mepdtiis BVCVirughelBENOr avast maeentlys seewvefl oy the family

grﬁm or.ggns, t.i ssues or c?l | s 0 tﬁi{ln,ed from. an Ald herch t o
BHEWV A% A R (TR HRCTASET G5 e hRCTE AR P Ve G 1dence that pig
F@V‘%H $eZatnbHs. (['H@Qf%f’@%irse\‘;iﬁ?st h?ﬁsf %’é%ﬁ&%é&?ﬂ%ﬁoﬁ’@ tissue is
amly | y uncl a

Caliciviridae an s current ssif1 ed.

w8Rr for ixenofradpishtatibglence that pig HEV may be
zoonotic. Therefore, this virus nmust be excl uded

bef or eThe gpplicargs bgee desrmussothas lspAddiead describpdeierein is free
ggﬂﬁ\z.aﬁlggm (gl)é,etr%?ltSl%ESgilOr}legf H]L:a\t/ flrgr% (ngalrl]se,rtgjssggss 8{ icgl?sd obtained
from an Al herd donor to a xenotransplant recipient cannot occur.

Pig circovirus (PCV) belongs to the Circiviridae family. Porcine
circovirus was first discovered in 1974 as a contaminant of the continuous
porcine kidney cell line, PK15 (17), and subsequent serological studies in pig
sera from Germany, Canada, New Zealand, Great Britain, Northern Ireland and
the USA have reported 25% to 98% positivity for PCV1 antibodies in fattening
and adult pigs (18). It has been suggested that PCV infection is ubiquitous
throughout the world. No associated disease has been identified. There are,
however, several contradictory reports on the zoonotic properties of pig
circovirus. Antibodies reacting with PCV type 1 have been reported in human,
mice and cattle (18). About 20% of healthy adults and 30% of hospitalised

patients in Germany, and 24% of hospitalised patients in Canada were reported
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(PCV) belongs to the Grciviridae famly. Porcine
circovirus was first discoverpg-in 1974 as a

contam nant _of the continuous porcine kidney cel|l
sgraposifika g0 P -likmantiges ddowayers ae&ﬁe@weyﬁ nf Jdrad Lepgme has

i era forom Gernmany, ,.Canada, Wi | and eat )
Bich, S e P by e “Bfdes e BRR S (7353 hosy proposed
h i X b o i h .
S5l KRBV PR kot P 38,40 R R0 tnay be
hoheptdifio. i s ubi qui tous throughout the world. No
associ ated di sease has been identified. There are,
howeveA, neyevtaial oL porcingitice@riyus; apmredpapineurcoybmstyee 2, has

BPIHAS e M Em R o Ut s
ﬁl?g:) :P?%W'Sﬁ }ené)sg‘gﬁﬂ]glﬁﬁgfﬁi’a‘gfe&eﬁe 3l 1t2h%eglg-§llc£ i)é/gglgg a4 haracterised

tal : : rmany,
Bosiobkstisedyeiaht 46dss fiatﬁhdfé@%ﬁd Epieatory signs. PCV2 has recently
repor?edser opositive to PCV-1ike antigen. wever ,

heért hessociated moth viiyadardiisone $idbbdseepigless ex0ad Ik nisaplear that
nmmal i an speci es other, than pigs. It has been )
gﬁ@wg%stpﬁgﬁs ket aavied i &@Eﬂgbﬁﬁ%d@m%eﬁlﬁﬂﬁ RInBCVi-associated
. ther [ speci fi ¢. e o
DRPRFS 71551 s SREFL G0 B 002 SARCHRLS bt v v

YPe a4d BaI BRemitOmdht Nexedimtiin s@BnEWSBN] Mhis finding |
(¥p Beemitd 1 d\ﬂie n P& s) (%\ng@)PM/\!BS finding has a

mul'fisystem c wasting syndronme ( PMAS

paropubrtinp oathhee for XenbPransekntlionpingl ssseciated infection risk.
characterised by ?rogressive [ jaundi ce and
gh

ve weight |oss, .
respi r aheappheyi awtdgteﬁ%n%t!@%m%ﬂé@ﬁd dssgehosk grein is free
-t ocargditi~s 4n stillporn piglet I )
B ER VY SR BGNE Dbty HRBSn BT bE EGRL PG, frpyp oreans,
HE81eRANOARNEBlatn & fRHYZmAAT Odrat @ShdH &L ASEhotAnBYIGR: recipient
I't has been reported that PCV2 can infect human cells
cannottocour( 21), and BALB/c nmice in the experinental
setti nﬁb(ZZ) . This finding has a particul ar inportance

for xehbe eRpgAEnhave elsoadrictmingd ithatathei Rk bend; dnscribed herein is
herd

he appl i.cant ave deternm ned that the. Al
58 BB i dnBeNS JeRisEie); pepietainat pest Mg dpek and mouth
Hfs%Escemv%ﬁcﬁ[hréﬁft?x?l%is,o{/eﬁ)%f%' gﬁ%ﬁh&‘iﬁa&&} swirSV&tc@hr disease),
cell's"obtained froman Al her onor to a
¥abied,r amspeant regipi entine  fever, pseudorabies and  spongiform
encephalopathies, in addition to about 45 different pathogens many of which are
common problems in veterinary practice. It is therefore apparent that the Al herd
described herein has characteristics capable of rendering individual animals
selected therefrom particularly suitable for use as a donor source herd for
xenotransplantation.
Methods to determine or observe PERV copy number include various
genomic screening methods and other methods known in the art to be suitable to
determine or observe the number of copies of a particular nucleic acid sequence

in the genome of an organism. Examples of such methods are presented herein in

the examples.
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and nout h di sease, vesicular stomatitis, vesicular

exant hema and sw ne vesi cul arjsdi sease), rabies,

Brucella siiis, swne fever, pseudorabies and X
spongi Flor preseoe prentigat RMirther nravidesiareens, tissagioar cgls isolated

S S5 BRSTE TR B, U0 EBBICERTBRBESR, IR ran,
§03556hr PN RS A0 AL B AR o PERY copy

feb&f §ovetRaeh i0calds 0, Yansiudrk aakeciilarly saialsls far dangplantation into
source herd for xenotransplantati on. Methods to

alscrogenniE bjabsiaclusiBERVMusysubjedier i ncl ude vari ous

genom,{c scrggni ng net hods and ot hfgr rreti 5%%3 .known. in .

the arihg &2 1 tCAbMOTE oPHESt 8Fi 1heP ot gjiQus (pigroorganisms
. a . : .

PATRGEe BABRBAETHR0: SVRTIRLGH ST RIGAE PS4 AAOHIgE . one

& endteeSE PhitdoBRS Ghdini thet hellBxaEPL&sgdhes RIFgS@RGens: parasites,

I nvention further provides organs, trssues or cells

baotrad, echytoplasmag and vinrses pilhs pviod waadbdyfrachfronst foocexample,

of the invention, said organs, .tissues or cells being
Pparasitest syckr at tplasme 286 RERYIREOZA08, RAVRFePriagsagsuCh as M.

0 nunber ©f betwe 0,and: e ] r .
GRS St Rl ek TR 630 oo HE SRR ik bEH% include
BHRERE! lister Wﬂ?f@&bé&t%nmbl bspirill8mS ahgt RRnRphilus suis.
nore pigs are free of infectious mcroorgani sns
Additichiatlg, thet dvoige ran i frde fbhevirusesnsmoh as andnotde virdsgs, viruses
but are not Iimted to, one or nore of pathogens from _
thiat chpIcresi thg Rlacaain esegrans $OMGgend NoYERtEEINE adruses. Zoonotic

bact er.i a\ﬁdrry]g%cr)pl as and vir Sesh; The _sw ne caP be like vi
TAFRReSHRGIECT b STl Vipuy HsiHEdRLIsn AP bR o s like virus
fLHE PRISES e 8%Bies°%n&%iﬂ‘@%rﬁ JBardfHS RS, Mvine influenza Type
ﬁ’;}ppneurmniqg anpl es o act rTa ?Fom whi ch t he P
AW frensmaiRsibée fgaperobnelivgle Wruigepdrainfluehtzar vaus 3 and vesicular
mycobacterium TB, |eptospirillum and haenophjl us )
sloimatitiagdiusi dieisey thateenswpssethearaesnta ncduds, dpr 9xaruples viruses
uch as zoonotic viruses, \clli ruses that can .cross theb. .
ek CahieaP 1 16 ESRIAIOTY SRRV SRSy oV L Tabies virus
é%?l@?ta' fierpes-like virus which causes pseudorabies, parvovirus, a virus that
causes swine vesicular disease, techen (porcine polio virus), hemmaglutinating
encephalomyocarditus, cytomegalovirus, suipoxvirus, and swine influenza type
A. Neurotropic viruses include, for example, a virus in the rabies virus group, a
herpes-like virus which causes pseudorabies, parvovirus, encephalomyocarditus
virus, a virus which causes swine vesicular disease, porcine poliovirus (techen), a
virus which causes hemmaglutinating encephalomyocarditus, adenovirus,
parainfluenza 3 virus. Specific examples of viruses from which the swine are free
include: a virus which causes (or results in) porcine respiratory reproductive
syndrome, a virus in the rabies virus group, a herpes-like virus which causes
pseudorabies, parvovirus, encephalomyocarditus virus, a virus which causes

swine vesicular disease, porcine poliovirus (techen), a virus which causes



viruses include, for exanple, a virus in the rabies
virus group, a herpes-like virus which causes

wes@adonabi es, encephal omyocardi tus virus, Sw PEI/NZ2006/000074
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i nfl uenza Type A, transm ssible gastroenteritus virus,
parai nfl uenza virus 3 and vesi@ul ar st omat Iti s vi rus.
Viruse that can cross the placenta include,

BsmaelutingtingsencephalomycaEdipsy €Y 1908162l iFus: éW;'/ne influenza type

enr Y i RLUS
A %dgl(li(ljl\(;l é?traéﬁséﬁﬂgﬁ ger?sﬁré)e V\ze?rthy ggﬂlg,eéqgggsu\g CA Fayses bovine
pﬁfﬁl\/&l‘eihh% arﬁl Vdsidiflal ftBmafifiy vaHssW ne vesicul ar

di sease, techen (porcine polio virus),

hemraglrubnelatnbmghmanephexlsanmly«meaod ntars,pigs are free of the following
cytomegal ovi rus, suipoxvirus, and sw ne influenza ty

A SARSIDG L 1 QEP%SV‘J/M\SuseEOWi?é@%H@ ﬁ@@r%&r@ﬁﬁp@, abrwellrts hsteria

b
b BB TP B B R BT SulS it il porcine
i’ésFH%tor;‘:‘ t¥pfdictiiL & ?118 @Safﬁw\’%s V\lﬁlglﬁﬁlég' %ﬁgsﬁrus causing

Cl ne pO I OVI I Us a Vi rus ch caus
pwmiagdhrés r}&h‘V@@lﬁﬂJG@mbp\lhalmt?@aanﬂllﬁmsun@d%ﬂ?WlbeSScausmg swine
par ai an uenza 3 virus. Specific exanples of viruses
wsaw lani tisease, swoneinar epdlice vinwsl ufiechen)yi ramy wiviteh  causing
orcj.ne resplrator

|
SHRETubRRIRE SrePuain Bk GS, SRS ine, inflpsnza type A,
Q&éﬂ&rm@ Ggﬂﬁﬁ‘ﬁsrb%@ gas}fr(feﬂ gﬁt\ﬁhusc aHa ev%s@ﬁﬁai" gfbrlﬁé\}}{?sswrus

parvovi r us us virus, VI T

CaUSGSTBwoBGanéeﬁlsﬁLHSG@ CHIBEiBSRte P A @ﬁdp&id &V hiowé pigs may be
(techen a virus which causeshemmagl uti nati ng

ebias romnhr}mmmél,e cletad jrogartmri r(nsonas&@,rmld arfulupigzaln most
3@ AQ adenovi,r us, trans%still bl E %r_oent eri ga Vi, s,

CASEPr YREKRHE PATCIAG SEZANS\P £ rS4PJ <& &f rRR@Irangpipntation, ‘an adult
Xr%sag%llﬂ)estftﬁﬁﬁ ﬂdrﬁcr}(l'a{lgs itd) grof{é?er $ gr}e{fc%g it m € amenable to

ne or nore ‘pigs are tree
RobAvnS [’fﬁndlh@@l’id’ilﬁﬁﬁnta-f@ﬁom asha, eperythroz Oon

brucel fa, listeria, mycobacterium TB, | eptospiri I | um
haermpNebmr&a]sutlssueanyorvl calls cauli r‘cg: pgermrmléy be preferred for
respiratory reproductjve syndrone, Vi rus causi

r@mt@@splalﬁ tiany s theaisplagiopde o Fally éc‘sss pﬁ@bl@m’wban their fetal

S_.ViFu ny. .Vi rus, causi
SAGREUALRSIEE AT (ol M RLBRHS e spinfy in tissue
wﬁu@ o@%ﬁb@%@emwﬂéplaﬁ@éﬂdﬂg lea&eﬂ{rﬁ{ dg» BYRSAMA LSt tissues or
sul poxvi rus, sw ne Inflfuenza type A, enovi r us,
telmnFlor pigd)|the gashatabpteod tis genérally, hedd do besthe fixar 7 to 21 days
stomatitjis virus. The organs, ti ssues or cells
folkrengcbirtheriNeenatalopegans siotikarki gallnby gsaerally be preferred for

xenotransplantation to their fetal counterparts as their isolation is typically less
problematic.

Typically, embryonic porcine organs, tissues or cells are isolated during
selected stages of gestational development. For example, organs, tissues or cells
can be isolated from an embryonic pig at a stage of embryonic development
when the cells, tissue or organ can be recognized, or when the degree of growth
and/or differentiation of the cells, tissues or organs is suitable for the desired
application. For example, the organs, tissues or cells are isolated between about

day twenty to about day twenty-five of gestation and birth of the pig.



obtai ned fromenbryonic (i.e., fetal), newborn
(neonatal ), and adult pigs. In nost cases, where a

wW@eeilnm®sprgan is to be the subject of PCT/NZ2006/000074
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xenot ranspl antation, an adult organ will be utilized
particularly as its greater sjze nekes it nore

amenabl e to isolation, handling and inplantation.

Neonat Blie isolatedsetls afethesinwention sagdisemaintgingd as a ﬁmctlonally

r erredfor enot ansplantatiqn.as th I
PablsisiCauige, ESatpians Wﬁtmeﬁmpﬁ%\mﬁﬁﬁwﬁ'%éﬂss%tﬁe invention can

§ ;ﬂ?ltlit%r@cflraﬁg er‘é’ﬂéAtéa ﬁthb %)lf/éﬁ@'?a}l “%P@%/3%437 (24) WO

I'n tirssue cuT re 0

%@mnmlm?,atw 03@20017@0(1169 bwcbeootmrssaggm and/or NZ
tissues or cells. For pigs, the neonatal perio

FEHETAFIZ0FNAI I 13d (@R)4 hmofporated?hcnnguﬂ.tl@aysnﬁmt}{ dMedig which
birth. Neonatal organs simlarly vvlllqli aII be
eAteber ned f%ﬁune%tﬂl&ngwﬁht af ingrcing qalls; i eamammahan cell

MDA S DR A RGO, o i
%éfsﬁﬁﬁﬁsmé’dhuﬁﬁl]*t% 1§1'éﬁldn§ RhAbedetlithihk l§1ﬂ| 18 Pt &EraRIESplemented

gest at 1 onal evel opnent. For exanpl e, rgans,

Wiithsamgmabseragl sichcanfebed dadeatiiadof none prefenibﬂyy qQuircinpisgrum (ie
at a stage of embryonic devel opnent when the cells,
autokngousSemighn can be recogni zed, or when the degree

S & AU T M Pl i o

BUATELR 3405 TR PRl atd st By, o
Hest edlisosf ﬂfﬁ:dlnb"efltlbn ake thpatile ®fTh@ong dthdefliceibhs, whbliferating,

the i nvention can be maintained as a functionally
secadting pkismacproteing. suekaaspalbyman, anvkfapsonydd, byd gkpreRsing low

ell,s qf the inventi on can, be cul t.ur,ed
P Qmospsin (850 95 SIST RIBARE Yoo GARH 1 Jgogroteins.

g@g@p}%%@g@gg@% (5L apa R 00/ EHR8Y (27 Akl edBunctions in

{YhR) inei Vike! ¥nd MiskrengMdl ibstares Pichsedul@rsdiRpes.t the
growt h of porcine cells include nmanmal i an cell cul ture

medi a, Pfederablyartpt saidDudec owrs pignaread! @dert gedup that does not
e i“wﬁ%%e&z%‘a%gp%?%&?%%ﬂw JpresRec B Teection on
%Pléﬁ)g?rggﬁy 'fnlbtglr{g:g ﬁegc%g eﬁ% gg ﬂ!aile ﬁ });tg%oufs?fosoer 1§,}1ps A and O. The
presence of blood group A antigen, coupled with the absence of antibodies to this
antigen, is indicative of blood group A. The absence of blood group A antigen,
coupled with the presence of antibodies to this antigen, is indicative of blood
group O. The Applicants have determined that the Al herd shows polymorphism
for blood group A and for carbohydrate-containing surface antigens. Preferably,
organs, tissues or cells used for xenotransplation are obtained from blood group
O donors.

The blood group O phenotype is inherited as a Mendelian recessi\/e trait
in which the mating of®

e AA x AA swine results in 100% blood group A litter;



When isolated froma donor swine, the cells of the
invention retain their phenotype and/ or are capabl e of

w@erbarwsng their function. For exanpl e, porciPEI/NZ2«®86/000074
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cells of the invention are capable of, anong ot her
functions, proliferating, secrgting plasma proteins,
such as albumn, and factor VIII, and expressing | ow

dertsi &WA KidOprwineirasulisciapt ()% tdaed erenp Ablitheti (pgobability of 50%
densit o i£ roteins. Rreferably, isolated cells are
capab’éngf %‘%@@?Yﬁ%ﬁs)@li fferentiated functions in

o . , . : ‘ o uch
cult oP2U B AR MRy RRP AfI06% R BB R I 08 51 g2
ar § Oofy (ixbd @il ?%b%}t‘ﬁ?@%it@?%ﬂf‘%% UaBili% beInd BIb8&Eroup A

conpl ement nedi at e I ate hunor rejection-on

t rans@3ntediaad 3096 A0 hend 26¥pbleot .gréig® (GOE only two
bl ood groups, A and O The presence of blood group A
ants gOf) xcvOEvade weulltstinditteh yetic 80%f prababibisyibemgtjood group A

hi [ po dj [ f bl ood . Th
s enbRO AN 8L IBLE D S BGBR, coupl ed with the
t.i bodi .1 j ti i.s i ndi [
bt b1 i graanies s ipdrpZe Rt AP i ned t hat
the Al Pﬁégﬂ;‘;lb 104 RQLYIRN F?Ji‘éécﬂh% Ofhet O S f FhEURAnaBH produces

for car drat e-contai ning surface antigens.

preefeay ahhy haws, dansdditions sodewoPEREN Icepuseanber cells that comprise
xenot ranspl ati on are obtai ned from bl ood group O . L
sihanesantigeas shatodo gobuplvoephenstippes cempigiaent mgdiatedarejection
Mendel i an recessive trait in which the matjng of: . AA .
4 Ricipiahte FECRetbic, Beoss!Srbuy Birsline AMFId of Apé snvention

' ts. . | ) N
S ShahT PIES st Pt OB RePrD, Saififée ppogeng pf blood
WupeOr gsb & eidre HRO34sblyo0mAt %ﬂugigé tbitet iRatelAR} carrRéss %f the O

Oswine results in litter with % probability bein

allded Ryebupblx 4695t Amcaanl OV AC)ferahdy 26t bF detipigsdabe mated
O i S S S0 B T b g i
01245 QAR B R B SRR Apd DSt ko i
Rt BAd affl ftePeesenieeinti @RtHYMRANGRDle to determine the blood group of
swine are presented herein in the Examples.

The organs, tissues or cells obtained from the said one or more pigs can
be encapsulated or otherwise isolated from the recipient’s immune system as
described herein to inhibit rejection of the tissues or cells upon transplantation
into a xenogeneic recipient. Immunosuppression, for example using
immunosuppressive drugs well known in the art such as those described in US
6,610,288 (29) (incorporated herein in its entirety) will typically be utilized in the
case of transplanted porcine organ(s). Prior to introduction into a subject, the

tissues or cells can be modified to inhibit immunological rejection, for example

as described in (29).



progeny that have, in addition to | ow PERV copy
nunber, cells that conprise surface antigens that do

wooedoeitnm@sce or mnimze conpl enent nedi at ed r ePEDNEZZI06/000074
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in recipients. For exanple, the selective breeding

nmet hods of the invention prefgrably produce progeny of

bl oodegroup_Q To produce progeny of bl ood fgroup o it .

i s t hefeeadinglpcedsaripvention bBtay1¢esysan oipplantatde gpmposition

bG8 et g e PG DB Lb SR Sk Gt e invention

L A rallele). See
@)ggﬂn%fgv@y Egﬁg%lﬂé’%%éﬁggééﬁﬁ%@? S?ﬁleﬁé t he bl ood group
of manmE¢ Sopesitink dtB¥AnTdntiohecaarbe ideBeled into a delivery device
representative nethods suitable to determ ne the bl ood

whaap fashlitetisnintmdecpor odrthe dele rasidior eompesitignsmpitesthe subject.
h rgans, . tissues, or cells obtajined f.rom.the said .
S el enies Toan alithre & go A BE OO Ak R SBImecting cells

i sol.at-ed . f.rom.t i pi.ent. s, iLmaune sy .
HEL UPHEE iRt B 87 gh it SR 1B RuDdimmeny the tubes
2ddifihally URRR b ABSNE aBtAL h0Byiid®) hry@PdeRiehCthe cells of the
reci pi ent. I mmunosuppression,” for exanple using

inventios upai ebsi introdiucgd imtd | thenceuhjech athe alesirediclocaton. The
t hose described, in US 6,610, 288 (%9) (incor ?r ate .
pmBPFitiops iof $he Hrvondey)capi e Inggited H1tp puph aﬁq VeRRdeyige, e.g., a

PHTnSadcer on PaF dunbyf) dBRSSph BB aiuctyy sy ind Sslts can be
?@sg@ﬁﬁéd ied gbﬁltfdﬁ%@é@bédﬁ@dﬁﬂ' POHRt IBSE WA coh®fined in such
exanpl e as described 1n (29).Accordingly, the

anuktivepn devicedes\sanusatpl hateirh| etheongenai t'isohution” includes a
conprising at |east one isolated pig organ, tissue or, .
phanmaseutipally pecspiable wauiar arditusgé imavhioh the ¢ells of the invention

PR i hire J0PEHe S LT HeaP BRIF FhrisTa tnd ibany el sterile
gﬁmecﬁid"@u wdbuk Mulrter LRl RS MTHOYNE to'f?ﬂcl%&:%ﬁ%fbgs 684 ldPluents is well

or conpositions into the subject. el1very
deywaea thecdrtid€hé ybhgioneisgpref@abletterike ahdrfluidftoshagxtent that

or injecting cells and fluids into the body of a .
eayi pirmgabdipjesssts. Refesaklye theowilwigen is stalletungdes the conditions of
adL i ong! Ly "ve R Rerhey 2.8 s Y ASkab e action o
U5k SH 5, L A58 88 ARy T g of for oot
paeBeds, dehlorebitadiel,i @Benél, Jascorbic acid, thimerosal, and the like.
Solutions of the invention can be prepared by incorporating porcine cells as
described herein in a pharmaceutically acceptable carrier or diluent and, as
required, other ingredients recited above, followed by filtered sterilization.
Compositions and devices of the invention comprising organs, tissues or
cells of the invention suitable for implantation facilitate the survival of the cells
upon implantation. In the case of xenotransplanted cells, this will commonly be
achieved by protecting the cells from exposure to the recipient’s immune system.

In particular, the invention deals with the use of compositions and devices in:



syringe, e.g., syringe punp, in different fornms. For
exanple, the cells can be suspended in a solution or

wepdsedd®sd i n a support matri x when cont ai ned | PCENEO&000074
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delivery device. As used herein, the term "sol ution"

i ncl udes a pharmaceutically ag@eptable carrier or

di | uent |n§&,hlch t he ceIIs of the inventiqgn renain

vi abl e® Srectareneansujaigd . Lympre teaprdtide apdditional immune

TR S G T
ﬂﬁbtoeﬁﬂ%ldtﬁlgt u?@rc?ﬁet n ﬂh@alslglet'tcbﬂg ahd tﬁﬁl@fﬂ%ﬁﬁmv%ame is set out

sterile and fl eextent t

sy r(RByabsucht ylgdnatst mcaBBﬁﬁﬁbﬂQideebeeﬁ“@heﬂtl @#fel, sand functional
stabl e under the conditions of manufacture and storage

Ht?@l?ﬁsefs)éhﬁéqtfmlmﬁtml he cont am natl ng action of
m croor ganl a, and, fungi thro t he
use of ® ugggfqmegus dg} ﬁéiewgﬁ; dhafy, %Woﬁhe a%\éq{@pment of a

n
PR ok sy SOG40 445 AR, i
cell composidions! Phgeraby, @h# implaat raearceag @elnhﬁ@ehmable but protein
acceptable carrier or diluent and, as requifed, oth

Dh@ﬁelt@t%htf@tﬁepeltmwlﬂnomh 15| thovidkhegC ytel’t davdck avallable from

tio |tLons and devi ces of the
%h@@fd}l 3] nEeErB’r‘P%P@g Qﬁn&ans ti ssues or cells of the
[ nventhon itable for ant ati, 0 (g}fam itat

h ..
survi vAI "ot PR eEen gy b welch imreing oS4IF cobsicions are
@lﬁlt&ﬁ%ﬂo&{ %}@/F&Qfﬂa@o‘?ﬁ 81?'21 /ort B“hl%r Vl‘qgéttlc‘é? gfe}‘n ?ed tthh natural

achi eved pr ot ectt ng t rom exposure

cabohydrmte sollymuarse system In particular, the
i nvention deals with the use of conpositions and
devi cem | nPltmngr! ﬂé(uendnna@@ﬂl—aﬂékdwf:nmm plagina miatgieduced with

di ti onal rotectlon of the transpl anted
%?%QIW@ ‘P‘i“gmu bé@?omémlmlﬁrd@é't?@apsul ating
porcin I s .and tr ant
Cet ougoopaift an? BorER RuReM R Brl b Sk ratrices
Bf tiGéie the rp%i’cflﬁe @Nd cfa‘ﬁnﬁé'lﬁ of@é@%‘i‘serﬁﬂédded mclthde matrices
xenot ransplantion. Subcut aneous 1 nplant devices
whidwateheecifdwet-opmnpatiblef anal Mlmhadegﬂadé iisRdpRlduogeich are not
collagen reservair for the placenent of the porcine

Apibsi technent. PNetealapnd/or shinthetipl bindegradpble ingtrices are
or , sec

PEvReE B8 RRAD I Sahe PR RN LR aGER )T dmatgiegs dpelude collagen
ﬁ%ﬁﬁée@bb?mﬁfe@i@ UiBaE&AMhBle MAfrices! M¥IUR syifhdiR PbBrmers such as

polyanhydrides, polyorthoesters, and polylactic acid. These matrices provide
support and protection for the cells in vivo.

The invention accordingly further provides a method of treating a patient
suffering from or predisposed to a disease, disorder or condition associated with
a deficiency in or absence of organ function comprising administering an
effective amount of one or more implantable compositions of the invention, to a
patient in need thereof.

The invention also provides a method of treating a patient suffering from

or predisposed to a disease, disorder or condition associated with a deficiency in



Matri x preparations - in which porcine cell
conpositions are cultured on gelatin, collagen and/ or

wo@edven10o8s ri ces suppl enented with natural car bPCHNZ206000074
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pol ymers. Plasma Thronmbin Clot - Allogeneic plasm

clots produced wth all ogeneig thronmbin as a

bi oconpati bl e cont ai nment _devi ce. Conpositions, and ..
oeabsamce off organ; higer 06 rrelfafunetioni sempuispng thavimplaggafion in a
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é\]’ﬁgﬁhgé@[} -aqgggg% IR ﬁpﬁgn\%hch degrade into products
I'ch are no f

arnfu o the recipient. Natural and/or

synt hegiich Readrar atahbds oRile iaesntide aRXaRPdrablyofbls e hestore or
matri ces. Natural biodegradable matrices include

augthenfenehintissuer Siganhdonaian éaeyradabiaasplant reeigient whilst

i ncl ude syntheti ol ymers such as pol yanhydrides, . .

PO e a0t b %léﬁlwaa,ifwoae%tl#ﬂﬁgél%%%68&% including
i d ratection of celid & i n Vi :
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freg@éd V0o PirRRdPIARS efdfdRiited%tol feiBrObr RUSHIAPBEEM, tRsde, or cell
di seasé, disorder or condition associatéd with a
flafctionenmyldibe larovabbe skidledfwarkgenfrbometidoart owtipedssi ng

adm ni stering an, effective anount, K of one or nore

i mpl ant B®IEEFIsEVES. disdlsorompesitipng ndofeatgeny methods of the

atient in.need th f., The inv B al r.QVvi ‘o
el au M EER: R Rl obltetly PR R AR REBUAIEE Bovision
B @b AP0 AetQ BelfliBRARSh bSO BRI 0fanSORYddsOhd all remaining
associ ated with a deficiency i nor absence of organ,
viabtumndseoreting fhenetjnned bodogicabfactprs.he i nmpl ant ati on
in a patient in need thereof of an organ, tissue or
cel | i £be disedes; rashtsonempositions 3idg yrepiesiticagthegls of the present

t hod of the i. ti . h t t t had th
FGEAOR oA BT ERER Aot 121 dof o SPRS BP BB itilgngRing free of
Q@Mzo.ohbfié\‘/i\ﬁfe?g?ﬁ%n Q%@nt@ WAt ARIng B RANEQPPERNS Q:!o??tnumber. Cell

reci pi en Imsing the"risk of transm s5ion

frhphateioao dadrasy iHakeat ilvandgendser taditivabhrPaR\ranspiantation
nunmber of cells or ampunt of tissue required for, o
thesapips inthat thenavailability exfisshs putiable fan ipplantagioat i not limited as

PGB BanaTISE: kHGWSBPTOR 118 RBRRS, o {1 om pr i or

art nefrp%jcﬁtion, whilst cells which are to be implanted may be foreign to the
host, various methods have been developed to prevent the host immune system
from attacking and thereby causing the death of the implanted cells, such as, for
example, placing cells in aggregates or devices that provide a physical barrier
between the cells and the host’s immune system ((23), (24), (25), (26), (27) and
(28)).

Accordingly, the invention provides isolated porcine organs, tissues or
cells which are suitable for administration to a xenogeneic recipient. These
organs, tissues or cells can be used to treat disorders which are characterized by
deficient or absent organ, tissue or cell function. As used herein, the term
"isolated" refers to an organs, tissues or cells which have been separated from

their natural environment. This term includes gross physical separation from the



The organs, tissues, cells, conpositions and treatnent
met hods of the instant invention are useful for

wo ewgAt®s4m  physi ol ogi cal | y-responsi ve provi si BCIT/82006/000074
organ, tissue or cell function due to the organs,
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required biological factors. The tissues, cells, .
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I SS or ce relationship wth the nei ghboring
cledlircergictandibi axfreivdigic funetiom. di rect contact by, for

exanpl e, dissociation. As used herein, the term
" por ci fecordinglzedhe rissuehaerilsalr ycompositiprs wdr the ipiegtion are
B PR T 5d s, ionder o
20 {:%ﬁ n;e}@égﬁgtr r ﬁé@;?ﬁﬁ%le&s% gg'.%'fb%séneé JrhEreAHC @R or cell
function in an amount such that there is an at least partial reduction or alleviation
of at least one adverse effect or symptom of the disease, disorder or condition.
As used herein the terms "administering", '"introducing", and
"transplanting" are used interchangeably and refer to the placement of the organs,
25 tissues, cells or compositions of the invention into a subject, e.g., a xenogeneic
subject, by a method or route which results in localization of the organs, tissues,
cells or compositions of the invention at a desired site. The organs, tissues, cells
or compositions of the invention can be administered to a subject by any
appropriate route which results in delivery of the cells to a desired location in the
30 subject where at least a portion of the cells remain viable. It is preferred that at

least about 5%, preferably at least about 10%, more preferably at least about
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ionve{}hL]on into a subject, e.g., a xenogeneic sugj ect,
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hour s, €. 0. went y-
| ong _de élg‘féé\ﬁ%%q{élslt%lm [CZNBE [RBERleF envisages constructions
oRAMRiBh ShE' fdM@wing gives examples only and in no way limit the scope

thereof.

EXAMPLE 1
This example details the characterization of the viral status of the low
PERV copy number Al pig herd.
MATERIALS AND METHODS

Nucleic Acid Extraction.



i ntroduci ng and transplanti ng organs, tissues, cells
or conpositions of the invention are well-known in the
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acceptabl e earner or diluent. The term"recipient" as

used herein refers to mammal s34 particul arly humans,
suffering fromor predi sposed to a di sease, disorder

or conBprcinmn amAedalat eprogesseda telpdadendigsue operipheral blood

absence of q gap, tiss or cell function. The term
IﬂP@BPB&SH{E 6e ngs}l}?@fiﬂazgecﬁﬁ'ml s in which an i mune
P BRphBFLE o RISk, ARy PloniERRERfion wer

homaasnisad 6vit Mg o) TREZ OK aragen GIBCGO/RRENG ithélbaeg, MD) or
referred to herein as "recipient subject” or _
tysibputfier Yram the eQiageneRnedsy Kitr €Qiageehusingt @ glagschomogeniser

s o her species. are introduced are 10 .
[ Fiheainnoe F00AG NrsoBxiaried nusipg et neagaa%@e%maéﬁa L Biagen) or
| er., opdih 4 SOgi it def{;Gi L .
SRagpSr e o CIACOIBRISOEAhEbE! RIS 6 Mo was
ex@hed dRind Pudpenl DREX gsbitishMRitTEhefgam hedilh®® with the
Such abnormal organ function includes an’inpairnent or

abeafotuet’ sacomnmendatigan f uncti on or presence of an
abnormal organ function. The_i nvgﬁti on ¢onsi s

in the
f or egofRGagien &love terd €86E DM S PmcPerapRera) [)fqucp,lononuclear

O (BRSNS e o PRarRY Lo rva
Gloas 3010 Z @k G8olafed ety TRAZ.CIt 2baen®f(GIBECOBRIPERMitherburg,
copy nunber Al pig herd. MATERI ALS AND METHODS Nucl el c

MDY Extraction.Porcine materials processed included

ti ssue geri.pheﬂr al bl ood_nononucl ear cells, plasm,
and f aBsesctimxiiode feenest RN romsiagses tias sudrastashpath TRIZOL

heasot (G BEGOIRREckisti-tAte, TP HE PR gy r e Jputecturers
gﬁgég(glhg:rgm the Q agen Rneasy Kit (Q agen) using a
geni ser

Polymerase chain reaction (PCR).

All polymerase chain reactions (PCR) were carried out using a Perkin
Elmer GeneAmp PCR System 2400 thermocycler.

PCMV PCR: We have used PCMV PCR developed by Hamel (30).
Sensitivity of both PCR and nested PCR was estimated using cellular DNA
extraction from a PBMC (peripheral blood mononuclear cells) of infected pigs.
The sensitivity was determined by limiting dilution as being 10 “ug of DNA per
reaction.

PLHV PCR: PCR developed by Ehlers (31) was used for PLHV
identification. The sensitivity of PLHV PCR was estimated by limited dilution
using PBMC DNA extracted from infected pigs. The sensitivity of the PLHV
PCR was estimated to be 10 ™ ng of DNA per reaction.

EMCV RT-PCR: PCR developed by Vanderhallen & Koenen (32) was

used for the virus identification. Sensitivity of the RT-PCR was determined by



(Wheaton). RNA was extracted using the Q agen Rneasy
Kit (Qagen) or TRI ZOL reagent (d BCO BRL,
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RY Q9 RRRRUECH %@rTH@ Eér%)tl@lfty bPﬁ?@CPQW PCRSwaQ_Qﬁlmated to be 10
sensitivity was determined by limting dilution as

hegiof®NA rgeadtiddNA per reaction. PLHV PCR PCR
devel o%ed by Ehlers ( was used for PLHV

i dent i FiEdakpuse fhé”»%?é%i)ot”i @14 § v PeRvdpseguegely Erker (34) was

ikl Totn ot oPhARCh . SenStitt PP i MrBLh RESRhffined by
W%@R&ﬂ\g@éﬁa gf W@%%&gﬂed@og‘f f% F@)?rmfe%?&f gﬁ@ Sgﬁ@{wty was

evel ope y Vander hal | en & Koen

waimaieddsfeing be “yierof RINAepdrirbactidn. on.  Sensi ti vi ty of
the RT-PCR was determ ned bylimted dilution of RNA
ext r acBequéncsranadysis o PR prodaetst ed with EMOV.

Conct | 5. el Bersbepteide] Grottiyiar SR nanPUTRE oGt were
Eﬁﬁﬂego{lsﬁﬁbr e ! ﬁgh. 'Pfd18af’tﬁ€ Pr%rd'tlﬁﬁrﬁlrﬁ?éatfbﬁsqﬁg f8&hringer)

ave been designed i n our oratory
according to the manufacturer's protocol and then sequenced on an ABI 373A

sequencer (Centre for Gene Technology, Auckland University). Computer
analysis was performed by BLASTN and DNASTAR programs.

ELISA for detecting HEV antibody.

Pig IgG HEV antibody was measured with an ELISA kit using
recombinant GST-ORF2.1 as the immobilized antigen. Alternatively, IgG HEV
antibody was measured with an enzyme immunoassay (EIA) as previously
described (13).

Animals and Tissues.

Pigs tested were from New Zealand commercial herds (Large White and
Cambrough pig breeds), a high-health-status (HHS) herd (Cambrough breed),
and feral pigs resident on the remote Auckland Islands (the Al herd).

The porcine tissues analyzed included blood, liver, spleen, pancreas,
lung, and heart from one-week-old piglets. Faeces, blood and peripheral blood

mononuclear cells (PBMC) were analysed from older pigs. All tissues were



Forward prinmer was 5 - TGITACAAAGITATCATCTAGAATAA- 3
reverse primer was 5 - CAAGGCTACCACAGICACAAC -3'.
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liver) of infected pigs. The.%ensitivity of the PCV
PCR was estimated to be 10 6 ng.o per reactjon.
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islets cells were all negative for PCMV DNA (Table 1I). AI pigs all tested

negative for the virus.

Table II. Results of PCMYV testing
Age of pig  No. of pigs  Source herd Tissues analyzed Results
1 week 10 HHS Lung, liver, spleen PBMC Not detected
1 week 5 Al Lung, liver, spleen PBMC Not detected
>20 weeks 15 HHS PBMC 70% positive
> 6 months 20 Al PBMC Not detected

Pig lymphotrophic herpes virus (PLHYV).

PBMC were analysed for PLHV from 5 one-week-old piglets and 10
twenty-week-old pigs of the HHS herd, also from 20 six month old Al pigs and
10 pigs more than 6 months old from a commercial herd. Lung, liver, PBMC and

spleen from 10 one-week-old piglets from the HHS herd and from 5 one-week-



puncture and 5m placed into acid-citrate dextrose
(ACD) or EDTA tubes. Blood from 20-week-old piglets
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contai ners and kept on ice. .Pgeces were processed on

t he day of collectjon. Two sanpl es of boar semen were
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P@edabl e 11. 1Resul ts ofHHECW t est PBYlAdegolivepispleddo. Nof detected
i Source herd Tissu nal yzed I[ts 1week 10
Eggé} liver, r}'spl een PB%%I%ot det ecl:)?g/gylweek 5 Al Luﬁgfsdetwed
liweger, spl eerd PBMC Not Adet ect ed >2Ggweeksplédh HHS PBNOE detected
% positive 6 nonthgped Al PB detected Pi ggzo "
?@Vrvr%ﬁ%(s)t r ophi clﬁher pes virus (PLI—I\/)N?BEE%/C wer e anal ysg5 ° positive
6 owonBE HV f r o205 one- weel- ol d pi gl @B31Gnd 10 Not detected

nty- week- gl.d pi gs of HES h al so from 20 gi s
%Fr}ff“rll%sol d Al 01& gs_and fgﬁl%lcglqs %%S%Cthan 6_nont hsgwgpoSltlve

old froma comercial herd. Lung, |iver, PBMC and
spl een_from 10 one-week-al d i]gllets fromthe HHS herd
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Inini lgf.g?elzts tfr%% fclwoﬁﬁst .l:u\ll(f Al ?1%%’&so\lwgremz’aenra?ysed for EMCV.

HHS herd: myocardial tissue from 20 one-week-old piglets and faeces
from 11 ten-to-twelve-week-old piglets were tested.

Al herd: myocardial tissue from 3 one-week-old piglets, and faeces from
10 twelve-to-fourteen —week-old pigs were tested. No evidence of EMCV was
found in the myocardium of 1-week-old piglets or in faeces of post-weaned pigs
(Table IV).

Table IV. Results of ECMV testing.

Age of pig No. of pigs  Source herd Tissues analyzed Results

1 week 20 HHS Heart Not detected
10 to 14 weeks 11 HHS Faeces Not detected
12-14 weeks 10 Al Faeces Not detected
1 week 3 Al Heart Not detected

Pig circovirus type 1 and 2 (PCV).

The following tissues were examined:



del i berately omtted to avoid any possibility of
contam nation. In the HHS herd, 95% of twenty-week-old
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6 nont PBI\/C d d >6 nonths 10
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tiyweaadipdes froas une-fwenek’r(ﬂdqngs wed Kol cutpifofodt Sacoen damples from
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thessame migs eWP?cFe@@éltWﬁ EwchGastypeuhd Philagesetic analysis of the

T R MR T

[ f f ce herd Tissues
gﬁagfly(ggglgg)gﬁgt%g&igv&hgﬁree ﬁd}hl—l%ﬁel—gg?% Not detected 10

to 14 Tedks/ ResutSoFRELES thhtinglet ect ed 12- 14 weeks 10
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g otpigcouNe.iof pigsy pSotiremicerd ( ADds)es analyzed Results

14-16 week 14 HHS faeces Positive

14-16 week 14 commercial faeces Positive

1 week 4 HHS faeces, lung Positive

>6 months 10 Al faeces Not detected
Hepatitis E virus (HEV).

HEV antibody was tested in serum from 24 sows, 23 one-week-old and
25 twenty-week-old pigs from the HHS herd, 66 sera from 22 pigs from
commercial herds, and six 6-month-old AI pigs. Faecal samples from 21 ten-
week-old, 7 twelve-week-old, and 17 seven-week-old piglets from a commercial
herd and the HHS herd were tested for HEV RNA.

HEV was present in the HHS herd and was preferentially isolated from
12-week-old piglets. Sequencing of the virus revealed that the New Zealand
swine strain segregates with human HEV strains from non-endemic areas. Al

pigs were free from the virus.

EXAMPLE 2
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Commercial herd: 14 faecal sanples from1l4 to
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PERV is present in the genome of every breed of swine. Most
commonly, approximately 50 copies of the virus are present in every cell (6).
The above data was compared with the PERV copy number in an inbred HHS
pig herd and a commercial pig herd. Average copy number in the HHS herd was
43 (30, 56) and 30 in a commercial herd.

Thus, selection of male and female pigs with the lowest PERV copy
number for breeding will provide a donor pig herd of exceptionally low PERV
copy number and this, together with their infectious microorganism free progeny,
makes them extremely suitable for use in Xenotransplantation.

EXAMPLE 3

This example presents an analysis of the blood group of exemplary
members of the Auckland Island herd.

METHODS

Two techniques were used to determine the blood group of the swine.

The first method utilized monoclonal antibodies to detect blood group antigens



exenpl ary menbers of the Auckland Island herd. METHODS
Two techni ques were used to cal cul ate PERV proviral
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50 copies of the virus are present "'in every cell (6).
TyhetioBemodecalesa@B poopnothing Op) theee RERA agaiyshihebetum from
.herd and_a commer ci al tg her d.

' i nbr ed HHS, pi ig. .
'ﬁ%ﬁg@%ﬁan aa&hﬁlbgtlplh ARy - HHEOSRaNa aﬁa@naéﬁq 3did mg)react with

3Q . mE Lal, _her Thys,, sel ection. of nmale
ﬁngp i Igﬁa%(lela%}iégs Wt Ié:lﬁattﬁgJ T Bl gpgﬁﬁecﬁlﬁér peqigst Ap cells
Begedédige WMd be gf&tﬁ@.e a donor pig herd of
exceptionally Tow PERV copy nunber and this, together
wi t h tRESULFSecti ous m croorgani smfree progeny,
makes themextrenely suitable for use in
xenot rHnsipt hybeidizIolEXAMPLE 3 This exanpl e presents
?E eagﬁt@%i\’ﬁe&%’gﬁ&‘%ﬁﬁg tﬁ’q{ ﬁo Uﬁkt)%fgb%fﬁefﬁo }na{l%é irrgesqt?leﬂ};br%izations
using anti-A and anti-B monoclonal antibodies. Fluorescent staining indicated
the presence of the primary antibody, and thus, the presence of the relevant
antigen in the sample.

Table VI. In situ hybridisation for blood group antigens in buccal tissue
samples
Slide 1° antibody No of images  Fluorescent Scores ABO group
P -A 4 0,2+ ,3+,1-2+ A
P B 2 0,0
172 -A 3 1-2+,1-2+,1-2+ A
172 -B 4 0,0,0,0,
184 -A 3 0,0,0, 0]
184 -B 2 0,0
Agglutination assay.

Table VIII below presents the results obtained in the agglutination assay.
Agglutination indicated the presence in the serum sample of antibodies cross-
reactive to the relevant blood group antigen present on the cell surface. Six

degrees of agglutination were ascribed, as follows: 4 = one strong agglutinate; 3



Two techni ques were used to determ ne the bl ood group
of the swine. The first method utilized nonocl ona
w@nitshowses to detect bl ood group anti genspr eSBCI/NZZN06/000074
buccal tissue sanples taken from exenplary nmenbers.
Mouse anti-A and anti-B nonacjjanal anti bodies from
Di agnostic Scotl and ALBA-cl one were used as prinaryi
amediea-gsongrrgdvtingte d rymadiunp agglasinaks; é Tuicak mgglutinate; w =
with the fluorescently-1abelled apti-tmouse | gFl TC as .
Lorkoneels gealinaBagnohs Seoskitnaod adleurEs Ty deglutinate
' { : ' ies that were
B o O O i ant | gens
pr esentatle VgL 2 ghiidnatédd fesulfet@ anpibedis!tb H1ewd Broup antigens
surface bl ood group A synthetic nolecules (Ap) or
synthetic B nol ecules (Bp) or nothing (Op) were tested
agai nst the serumfrom 65 Al pigs in an agglutination
assay. Those pig seruns that did not react with group
Ap cell were deened to be group A those that reacted
agai nst Ap cells were deened to be group O RESULTS In
situ hybridization. Table VI bel ow presents the
results obtained in the in situ hybridizations using
anti-A and anti-B nonocl onal antibodi es. Fluorescent
staining indicated the presence of the primry
anti body, and thus, the presence of the rel evant
antigen in the sanple. Table VI. In situ hybridisation
for blood group antigens in buccal tissue sanples
Slide 1 antibody No of images Fl uorescent Scores ABO
group P-A40, 2+ ,3+ ,1-2+ AP-BO, 0172 -A 3
| -2+, 1-2+,1-2+ A 172 -B4 0, 0, &5 0, 184 -A 3 0, O,
0, 0184 -B 2 0, O Agglutination assay.




Table VII1 below presents the results obtained in the

aggl uti nation assay. Agglutination indicated the
wEe@senoss i n the serum sanpl e of antibodies  PCT/NZ2006/000074

crossreactive to the relevant bl ood group antigen

present on the cell surface.-3 x degrees of

aggl utination were ascribed, as follows: 4 = one

strong aggl utinate; 3= nedi um st rong agglutinate; 2 =

aggl utihnate, 1 = V\?,")(If aggrutimatre;, o VETy
‘V\r%g]ﬁﬁaggl utinate; and 0 ="no aggl uti nat esﬂl é

presence of an aggl uti nat @Bpagai nst @p cells was
ble M. 11 Annl utination

tesults for antibbdies to Bl ood grolp anti gensSanpl e
’252CReSU|tSApB|q)Q:) ~4 09 0OA5000A80Q0A09
O0O0OAI10000A11 000A13000A16 000 A 17
F00A18000NW1900HA220680A230860 A 33
®00A34000A35009pA360Q0A440Q0A5
1 000A: 62000A

10 0 0 0 A

11 0 0 0 A

13 0 0 0 A

16 0 0 0 A

17 0 0 0 A

18 0 0 0 A

19 0 0 0 A

22 0 0 0 A

23 0 0 0 A

3 0 0 0 A

34 0 0 0 A

35 0 0 0 A

36 0 0 0 A

44 0 0 0 A

51 0 0 0 A

62 0 0 0 A

7 1 0 0 0

12 2 0 0 0

15 3 0 0 0

24 4 0 0 0

28 2 0 0 0

37 3 0 0 0

40 2 0 0 0

63 3 0 0 0

64 | 2 0 0 O

65 | 4 0 0 o)
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pigs tested were positive for carbohydrate-containing
surface antigens indicative .of3 bl ood group A

Sel ection of Al pigs fromblood group Ow Il be
advantBESSJsT8s they will be nore conpatible wi t h

POLEN AL e ST 5L SRS posin
fgl éﬁr&% ngaratt@ @Bnﬁgyggbgm& ra‘ﬁﬁgeﬁ% Yl caﬁ%@ubf BlBoHegﬁ)up A.

€ cause I mrune redction when ce

Sél%&hl@ﬁ offrmnprgscﬂomebmu ola ¢€] \aﬂbberafdwﬁnﬂage@tw hsu tleey will be
contai ning serumfor sim y selected (O grou%‘
piogys comeLeEwmhﬂm@nte&lamoéraps@@amwmﬁnar@nch cefthe risk of

GRTRA L oiBHBY s ToROERG LR U o < LtesrBRLBAYE Figadseroup O
W %lltgm?l%?s 8&? dEﬁ‘{é@% E:a{]?é?fo@; 1518 Sput(x) ere#tlctheﬁ)?xei’l‘g;reﬁs and tissues

%ﬁy@ucl'f\ s@fé@'ﬁecpfplé’sl @ﬁ@l %@\QHpmAc&lﬁQ)e Y&Raimd € derhhfor similarly
sow of bl ood group O ( The bl ood group of the

mleged yOvarsup heigsdet er mi ned RESULTS This mating
produced four progeny: piglet #232 (00, piglet #233
(AO),

EXAMPLE 4

This example presents an analysis of the blood group of progeny from a
trial mating of selected members of the Auckland Island herd.

METHODS

One male and one female member of the AI herd were selected for
mating, on the basis of their blood group. A boar of blood group A (AO) was
mated with a sow of blood group O (O0). The blood group of the progeny was
then determined.

RESULTS

This mating produced four progeny: piglet #232 (OO0), piglet #233 (AO),
piglet #234 (00), and piglet #235 (OO). In this mating, the result with 75% of
litter being blood group O is better than the expected odds of 50%.

EXAMPLE 5

This example presents the in vitro characterization of transmission of
PERYV from cells isolated from donor pigs amongst the Auckland Island herd.

METHODS

PERYV transmission characteristics of the Al herd were investigated using
in vitro co-cultures. Pig neonatal islet cells and peripheral blood mononuclear
cells (PBMC) were isolated, stimulated with PHA/PMA and co-cultured with
human target cell line HEK 293. Cell proliferation and RT activity were analyzed
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EXAMPLE 5 This exanple presents the in vitro
characterization of transm ssjdon of PERV fromcells

i.sol ated from donar ppgs ngst the Auckl and | sl and
sy dcp D PERGOR T BERAH BRSO ‘Eﬁ%\?]é@taéﬁ%?(? dar te prggence of

&lg{t{ﬁ M ]zﬁlﬂ' %r?’ai\?sti% gfblts gg Sﬂ Z&B@lre: egfﬁé%ﬂé:]re OQfoIg%Ing {rMMsFfission into

{Héﬁgf%@lcggg. cells (PBMC) were isolated, stinulated
wi th PHA/ PMA and co-cultured with human target cell

line HRESAIBTSCel | proliferation and RT activity were

anal yzedf or evidence of stinulation. Bl ood_c?l asma_was )
al so ad&es I8 vieckn el ppetidivee thereprm/meNxidencr of PERV or pig

anal.ysi s was used for the evi.dence. of ,PERV .
BB RS e R ok iR SRR ) BTt spt e
18-20 weeks of co-culture, there was no evi dence of
PERV or pig cellular marker (cytochronme oxi dase

subunit 1) in the target c@XAMPEE &XAMPLE 6 This
exanple presents the in vivo characterization of

t r ansni Bisi oxamyplePEIRYCIits diie cial Vigoi slractetizatiomadoitarsmission of

' nongst th kl and | sl.and herd. THODS
REB s fram g%'ﬁ%sSH@th@ﬁ frbrt denqrpiES Bmanatt (e aYHOKG Hlstapd herd.
copy n or pigs were encapsulated in alginate,
t hen tmgéﬁ&d i nto cynonol gous nonkeys. PERV

tr ansnNgsh#£al ind'BletaeHs $562sted RESFWUIW FRRNVECYHRS nidber donor
evi dence of RV transm ssion into experinental

pigsnadrs edcapldtsd pio siginatantheshdranapliaoted BXANPLEN T DU snonkeys.
exanpl e presents ar] anal ysi s of the PERV copy nunber
PERB?H'QEH?1$WéSfWﬁ£SS%? ng of sel ected nenbers of

t he Au&lﬁﬁﬁlﬂ,rbsl and herd.

There was no evidence of PERV transmission into experimental animals

6 months post-transplantation.

EXAMPLE 7

This example presents an analysis of the PERV copy number in progeny
from a trial mating of selected members of the Auckland Island herd.

METHODS

A boar and a sow from the Al herd, each with low copy numbers of
PERYV, were selected for mating. PERV copy numbers in the breeders and
progeny were determined as described herein in Example 2. The boar and sow
PERV copy numbers were determined by PLDA. The piglet copy numbers were
determined by Light Cycler as described in Example 2. Both methods of
determining copy numbers are comparable.

RESULTS

The mating produced five progeny, with PERV copy numbers as shown

below in Table IX.
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determ ned as described herein in Exanple 2. The boar
and sow PERV copy nunbers weng.determ ned by PLDA. The
pi gl et copy nunbers were determ ned by Light Cycler as
descr iTabde IX. BRRVptepy2nuBbets indreesdess and geaganyi ni ng

nh mar ahle RECLL TC Th nnt
CoOpyV—hRdhpers—are CC..PW oo T RESu-To TG 1Rt

Biesliticed five progeny, with PERV &SPy n er¥™as shown
Relagyv | NPERVI e | Eophabl e | X. PERV ciggy number 8.7i n
breeders and progeny| Hence, the mating of a | ow PERV

R dhber boar with a | ow PERV copy number sow

BiEsoayts 1n progeny wih l'ow|PERV copy nunberis. EXAMRLE
8 This exanple presents the |determ natign ofl PERV
Riglgidenttity exenpl ary menb8ts of the Adckl Bhd I|sl ahd PS5

Vel /S pRRSCT 1 DEFpNETein, 1T Would [be agvantageeus jto 37
have donor pigs that|lack PERV-C. NMHTHODS PERV cl ass

Misbegeeler mi ned usi ng| t he nethods desicri bed herein td

fah]

determ ne PERV Copy nhunber (See Exanpl e 2 herein).

PERV copy nunber is determ ned using specific priners

for tHdemu, thegiaingodf 4 hewRERVr espy Tinnbenbomowithsa low PERV
able to detect proviral copies of the different PERV
eipysesbey Sy resdts @ PrRESOY T TRV SRV copy Heimerper ¢

(pigs #102 and #212) were found to be negative for

PERV- C. Advant ageously, pig #102 is al so bl ood group

0, and thereby is an excell sAPgdgoat e for donor

breedi ng. CONCLUSI ON The breedi ng net hods of the

i nventTioR @agnlapnabientofih@rdetitmiingiawoiPERV class in exemplary

members of the Auckland Island herd. As described herein, it would be
advantageous to have donor pigs that lack PERV-C.
METHODS

PERV class was determined using the methods described herein to
determine PERV copy number (see Example 2 herein). PERV copy number is
determined using specific primers for the pol region of the provirus. This
method is able to detect proviral copies of the different PERV classes A, B, and
C.

RESULTS

Two pigs in the Al herd (pigs #102 and #212) were found to be negative
for PERV-C. Advantageously, pig #102 is also blood group 0, and thereby is an
excellent candidate for donor breeding.

CONCLUSION

The breeding methods of the invention are capable of producing swine
particularly suited to use as donors for xenotransplantation. Organs, tissues or
cells can be isolated from such swine, and preferably are thereby free of
infectious microorganisms, have low copy number of PERV, lack PERV-C, and

are of blood group O. Such cells are expected to be particularly suited to
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free of infectious m croorgani snms, have | ow copy
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All patents, publications, scientific articles, and other documents and
materials referenced or mentioned herein are indicative of the levels of skill of
those skilled in the art to which the invention pertains, and each such referenced
document and material is hereby incorporated by reference to the same extent as
if it had been incorporated by reference in its entirety individually or set forth
herein in its entirety. Applicants reserve the right to physically incorporate into
this specification any and all materials and information from any such patents,
publications, scientific articles, web sites, electronically available information,
and other referenced materials or documents.

The specific methods and compositions described herein are
representative of various embodiments or preferred embodiments and are

exemplary only and not intended as limitations on the scope of the invention.
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singul'ar forns "a, an,"” and "the" include plural

thefsaiangefomsess’ t4ig” andtgwt’ intlade pjurdl rifetense unless the context
otherwi se. Thus, for exanple, a reference to "a host .
cdletully diatates odwrwiss. dhak, foy expwpleeasfrrencetocin hest éeldy includes

popul ati of spch host cells,, and, se farth. Under

Eohuafi: At esemalr et hpopuaPRPL PP sufthoy B nd'So forh
it e . . ; .

ol 0 ERGhARRERT Jhb (i STRYRELE ABRATRD, B mited to the

GleCFTRiaARGRAS BRYermbedipaingtorbmeltinddsl ppedifidally disclosed herein.

I"imted by any statenent made by any Exani ner or an
bhber nof Eircirabtancese mpyoshee potent He Pategmeted to be limi%éd by any
statement made by any Examiner or any other official or employee of the Patent
and Trademark Office unless such statement is specifically and without
qualification or reservation expressly adopted in a responsive writing by
Applicants.

The terms and expressions that have been employed are used as terms of
description and not of limitation, and there is no intent in the use of such terms
and expressions to exclude any equivalent of the features shown and described or

portions thereof, but it is recognized that various modifications are possible

within the scope of the invention as claimed. Thus, it will be understood that



and Trademark O fice unless such statenent is
specifically and wthout qualification or reservation

wez@oas®sy adopted in a responsive witing by PCT/NZ2006/000074

10

15

Applicants. The terns and expressions that have been
enpl oyed are used as terns of40descr| ption and not of

[imtation, and there is _no intent P thevé;lse of %
aldmghaﬂw Bryserb Jnyerian. hag chesdle SBER) 18 S Rbod by fecterred

BRI oA LRGP DGR, B0 ShESERR ot AWt concepts
éﬁﬂ Qissl w %!f;é tb'ae 6RPE 18Tt h%sbnmnéa qa @ &t aéﬂ'f?%at such

er stood t’hat al t hough t he preéesent
m@dﬁlﬁah@ﬁs hasl b@ﬁﬁtl&@fﬁ@lé i @alsidered sol beewithin phefsopedof this
enbodi nents and optional features, nodification and
waentien andefinedby denanpended elegms. di scl osed may be

o 1 1 RSt ah dy Bt rshped Beowinand A ey p bertis Hach of
i Bhi3el %6, GRSRe %ﬁ%t P RsnRHET bR, MRILS by in! Re generic

ik R eagwl faenghatcal the Meesiion. Heishnofudeheha genayetescription
speci es and subgeneric groupings falling within the
o tler iigvatitool vslr e ployisdf or mogative dimttht;om resteiieg any subject
This includes the generjc description of elmélé‘?gi

material is

iy ArqeR dhe sgemsts. Aegardicse ol MNEHIGr o POk gt
C#g“tatllé’ﬁg&i c{hérre mthe genus, regardl ess of whether

material is specifically recited
her ei notifey Resb RITRRALsRR WitAlrethd FdlidwihBeclhidhd. W &lllition, where
claims. In addition, where features or aspects of the
foanens ioormspeds adsthe iiheehtion axer dssccmfoed/ankuasms ngdeaskush groups,
those skilled in the art wl| ?co gni ze that
tlm@nkﬂl@ﬁ inghe pgowvilhegcogpizgdbat § e‘&VPWIQ%F%%IS%fth%ﬁW described

IR T T -

g[loglz,.that are free of infectious m croorgani snms and
ve a PERV copy nunber of between 0 and 30, said
nmet hod conprising the steps: (a) selecting male and
femal e Auckl and | sl and swi ne having a favourable

m cr oorgani sm profile,



(b) mating nmale and fenmale swine selected in step (a),
(c) selecting progeny produced by step (b) that have a

wo a00611@B4 e i croorgani smprofile and a PERV CRPEINZ2006/000074
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nunber of between 0 and 30; whereby the progeny
selected in step (c) are suiyghle for use in
xenotranspl antation. 2. A nethod of breeding a herd of

@LadM®at are free of infectious mcroorgani sns and

have a PERV copy nunber of between O and 30 and are of
bl ood group O and/or are |acking PERV-C, said nethod

foerk alifld hor UERTnal B IREL 6 BRTR ARE HEEHE infeotious

AucKTl a and swne®havin

m Pfrﬁ&w&gbﬁmr@{d h&ve 4 PERVtdoRG fBhBeratbétereehe and 30, said
swi ne sel écted in step (a), (c) Selecting progeny

pr oduethddleyngtresing the stépt: have a favourabl e
m cr oor

anismprofile and a PERV copy nunber  of . .
bet wedn) Gelsetingo ale and (fffm@Eoozauelfléeg E;ﬂgm, §ping chaving a
| acki ng P. RVCP wher eby t he ﬁr.ﬁ?@?ny selected in step
(c) are st'?HdB lee]f’b‘?oﬁ e EW8Tr ansplant ation. 3.
The ”E(%Pgﬂa@%i%fa?égﬂd éan&ﬂe%wgé sgl"egt;')ed"iﬁ%feffi @)t he mal e

and/ or mal e sw ne of step (b) and/or the progeny of

step (@) sekuceing PEFRAéngopyoducetieby oftbpt (ethad hanke 25 .fdvourable
The nethod according to_claim3 wherein the nal

and/ or f entreorganisen profileeind »)PEIRY/ bt h@nbﬁbggrbyt%@en 0 and
step (c) have a PERV copy nunber of between 0 and 20.

5. The 30d according to claim4 wherein the male

and/ \9{1% feﬁgg\lt/}ge S}X‘({g%%{lﬁf sSleeRd( ) @féﬁy ‘{E% the %’hﬁgﬁld%y 1fgf use in

step a copy nunber of between 0 an

6. Tf@ldﬁghmgn@@i@ﬁrdi ng to claim5 wherein the nmale
and/ or female swine of step (b) and/or the progeny of
step (c) have a PERV copy nunber of

2. A method of breeding a herd of pigs that are firee of infectious
microorganisms and have a PERV copy number of between 0 and 30 and
are of blood group O and/or are lacking PERV-C, said method comprising
the steps:

(a) selecting male and female Auckland Island swine having a
favourable microorganism profile,
(b) mating male and female swine selected in step (a),
(c) selecting progeny produced by step (b) that have a favourable
microorganism profile and a PERV copy number of between 0 and
30 and are of blood group O and/or are lacking PERV-C;
whereby the progeny selected in step (c) are suitable for use in

xenotransplantation.

3. The method according to claim 1 or 2 wherein the male and/or female
swine of step (b) and/or the progeny of step (c) have a PERV copy number
of between 0 and 25.



between 0 and 16. 7. The nethod according to claim®6

wherein the male and/ or fenmale swine of step (b)
wa@paborooshe progeny of step (c) have a PERV cOPYI/NAIO&N00074

of between 0 and 14. 8. The nethod according to claim

7 wherein the nale and/or fenml-e swine of step (b)

and/ or the progeny of step (c). haye a PE

bt @Wﬁh@ HrQrdipg 19, Clmﬁégﬁﬁhﬁ@&l %&ngwg%rﬁwme of
8 wh re| e and/ or f

oo (R BT BRteRl O SR LOeha% SRR dobk pumber of

of hehwe % ang 10. 10. The met hod accordl ng to claim

9 wher el ﬁr{]t he mal e and/or femal e swine of step (b)

and/ or the progeny of step (c) have a PERV CO/Jy nunber

ff BEtoverthd acubrdingltd. clTime 4nehbiein Hurcoratd agd/oo fahalemwine of

10 wherein the male and/or fermal e sw neERbEi%
5 and/&sep t(he apdésgeﬂv Brogen¥pof siemhitehave \Z;ﬁqmnﬁamber of
et ween 7.12. The method according to claim

S?Ihotall?g | e and/ or femal e swine of step (b)
and/or the progeny of step (c) have a PERV copy nunber

&f OThcpg‘feWa&cﬁ‘ﬂﬁloﬁto ddim -Bhﬁlhgf%'iﬁ‘ﬂ% GO hHH/0Y félﬁale swine of

claim1 ein thé male and/or female swine of step

(b) ses/(b) dnﬂﬂ)rpt}mgpr(ybemfy of epep( €3) have aa PPIRRY omyynumber of
nunber of between 0 and 5. 14. The nethod according to

any ateeon Ocndikds 1 to 13 wherein the favourabl e

m croorgani smprofile of step (a) and step (c)

ses no, det ect abl e || ey € st
107 R Bk e e B g P pREsvine of
(PCMY NG a1 pesEdivt bf Yd e (hﬁ%:\é) PHRY co numbel of
ci rco rﬁzca?‘ g@% ;yl S ES Vljl’ lreu)s ( HEV) Toxopb a%)s?/na
eperb!éth«reenzﬁcum bfrucel la, listeria, nycobacterium TB,
I eptospirillum haermophilus suis, any virus causing
t duct d :

ggzg":l“ﬂg nge%ﬁgcli ;gco?a}/ngr %pglgugc_/ {V\{lereslr){ the malé ancq%)rvfjemafe swine of

step (b) and/or the progeny of step (c) have a PERV copy number of

15 between 0 and 12.

9.  The method according to claim 8 wherein the male and/or female swine of
step (b) and/or the progeny of step (c) have a PERV copy number of
between 0 and 10.

10. The method according to claim 9 wherein the male and/or female swine of
20 step (b) and/or the progeny of step (¢) have a PERV copy number of
between 0 and §.

11. The method according to claim 10 wherein the male and/or female swine of
step (b) and/or the progeny of step (c) have a PERV copy number of
between 0 and 7.



rabi es, any vims causing pseudorabies, parvovirus,
encephal onyocardi tus virus, any virus causing sw ne

woe®sauloss di sease, porcine polio virus (techePQT/NARY6/000074
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virus causing hemaggl utinating encephal onyocarditus,
swi ne influenza type A adenagirus, transm ssi bl e
%astroenterlus virus and vesicul ar sto t|t

\MEq) T‘hq:emﬁ@llpﬁ@@cg@%@g@? glpimol ]aw)hegmlé thg 1 ¥qrga gpwine of
erein
oy 59 LA S OR ? FEY 3oEhghber of or

for transplantation in order to rm|nta|n
the %époLéﬁa]%}e nmet hod according to any one of

cl ai ms 1 to 15 wherein said nethod includes additional

ISCr ERtfY mgthiodracearding wb ataibl IdWhgranpke nmlerandior éemhlerswine of
a potential xenotransplant recipient or tQ nmatch the

ant istgmn (br @ﬁd/icé e peageny uekatapn(9nhava RoPERY (wopyt Bumber of
redtt(ele tls d rejection and/or cell danmage by inmune

r eacdtF YR f‘? 3The method according to claim 16

wher ei n the sw ne selected in step (a) are of bl ood

& OUR, ¢ nqntjeﬁ_le de;Leco%hg &{edbf‘glahﬁs ql @i M %e@ém e favourable

wher el SW ne s d In step (a) are | acking

PERVnferodi@anibhe prefiteo d»f atepr(d) npdt stepl @) nodiBpriesr na) rdetectable
the sw ne selected in step (a) are of bl ood group

alnd lav?é I af:l&ie]ipgS‘PEﬂW poraEng yrrmi@tw@hwodlegg%@msn@kHV) pig
claim16 or, cla
St e lRegevHS bﬂ%@f@? 2%’5@5@9 SEREHE hafiEt “EEMCY),  pig

ggfg@?&o&%ug ot t ep é{rffg ﬁ\'ﬁ (ﬂ%@oﬁéﬂgﬁﬁx eperythrozoon,

et hadcdeg Aseirnig ntljaccﬂ:la@td’fh&n T Bmepwsplrtlhﬂn,phaﬂjmmnlus suis, any
selected in step (c) 10 are of blood group O and are

| ackving RERMAPoRMe Mspiraternsepradootive A r@mqynweu@fuausmg

clains,1 to 22 wherein said t.hod i ncl udes addjt
scr daRiig R ViU i Pecud! ne@@ﬁspwgggm, q:r}peglgfl 01nyoca1d1tus

surfaces r C n C ' i: : -
3 arm‘glb‘%i’ ng‘@f ngglgsr %aﬁgﬂg swﬁﬂé%@mﬁﬁm Qideat&l BEIIRD Wlio virus
(techen), any virus causing hemagglutmatlng encephalomyocarditus, swine
influenza type A, adenovirus, transmissible gastroenteritis virus and

vesicular stomatitis virus.

15. The method according to any one of claims 1 to 14 wherein male and
female progeny selected in step (c) may be mated in step (b) to produce

further progeny for use in xenotransplantation in order to maintain the herd.

16. The method according to any one of claims 1 to 15 wherein said method
includes additional screening for particular blood groups to match either a
potential xenotransplant recipient or to match the antigen profile of serum
used in in vitro culture to reduce tissue rejection and/or cell damage by

immune reactions.

17. The method according to claim 16 wherein the swine selected in step (a) are

of blood group O.



15 24. The nethod according to claim 23 wherein said
i mmunogeni ¢ antigen is an MHC nol ecul e. 25. The net hod

wa@ewoendiorg to claim24 wherein said VMHC nol ecuP@r/Ng2006i@0074
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Class | antigen. 26. One or nore pigs produced by a
nmet hod according to any one-af4-clains 1 to 0 25. 27.
One or no

re pigs free of infectiqQus,m crgorganis and.
Havihep mefiad acopdingndring oKt BHet 1 P g\d}n%&ﬁ%f*ﬂ In step
sai ne or, .nor i are produced by a nethod
cow&??@‘f%&%‘ﬁl@ %Igggé (a) selecting male and femal e
Auckl and I sl and swi ne having a 5 favourable

19.crpgd ﬁfém(ﬁm&bﬁﬁihg% cldin MoGiReeiivhe seitt dedeme in step (a) are
swi ne selected in step (a),(c) selecting progeny

pr odefdddobgratpe ) arelatkihgPERY f@vour abl e
m croorgani sm profile and a PERV copy nunber of

between 0 and 30. 5 28. QOne, or re pj free of

1ht ke BIEHIH acobRETP SHITTRHa OF SfiMgt AWPRIS dypprogeny selected
nunber . of . ke 0. an; and of bl ood group O and/or
Iacklflﬁéefbgsﬁ&%\:gaﬁ@rogfﬁggg% one or nore pigs are

produced by a nmethod conprising the steps: (a)

SE! eThd REthBd AceRdin S iR IctiAUtE RN hieadid thel pregbay iselgcted in
a 10 favourabl e m croorganismprofile, (b) mating male

and dtepréd)eareWaakengs BERN€d in step (a), (c) selecting
progeny produced by step (b) that have a favourable

B B o B80T o BERED st sep 0
or cell si r Ig i(gs produced b
e e AISEL B Qe AE hind PER G BT 00 E 06
wherein said organs, tissues or cells being free of

29f eThé Qu&hod GlcoSiddiad its My adit of claims 1 to 22 wherein said method
includes additional screening for immunogenic antigens present in cell
surfaces to reduce organ, tissue or cell rejection or damage in vivo or in

vitro.

24. The method according to claim 23 wherein said immunogenic antigen is an

MHC molecule.

25. The method according to claim 24 wherein said MHC molecule is MHC

Class I antigen.

26. One or more pigs produced by a method according to any one of claims 1 to

25.

27. One or more pigs free of infectious microorganisms and having a PERV
copy number of between 0 and 30, wherein said one or more pigs are
produced by a method comprising the steps:

(a) selecting male and female Auckland Island swine having a
favourable microorganism profile,

(b) mating male and female swine selected in step (a),



havi ng a PERV copy nunber of between 0 and 30, and are
particularly 20 suitable for transplantation into a

woemegensd ¢ subj ect, including a human subj ect PCBSZ200w@00074
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or nore organs, tissues and cells according to claim
29 isolated fromone or nore4sigs, wherein said one or

nore pigs are neonatal pigs of from?7 1 days ol d.
25 31.(coriglestingpPEogsngarsoduceds ﬁsstSHd&(éeﬁk%t lg% Adifaypurable

o o R TSR LRGHE RL AONEL G FATRASLEERRn 0

muscl e, bjpod, bone, testes or ovary.32. One or nore
organs according to claim3 1 wherein said one or nore
organs are suitable for whol e organ

xenot ranspl antati on and are selected fromthe group
TonsPseiatgnere pigsefree [afrigientions anicrogganisis ard kgymg a PERV

tissues or cells.accordin claim or 30 selected .

Fr or e @b HEONEPL O (A o BheY dlerh FEpENS B lacking
he , - C . Lver.cel , | adder

ep P?ﬁgﬁ&ﬁ? cvgﬁﬁg,ﬁp Ss;aﬁ @Yé;g)g elrﬂogﬁ olgﬁ e+1i%ap ﬁgdgcleg , Qg i ?emetllOd
ductc(ﬁﬁbﬁmﬁgitm st@pg;l s, bile duct endothelial cells,

hepatic vessel epithelial cells, hepatic vessel )
endot higl)i sleatisgl snaksi ramsloi fgmede | ducklaodoilglapiesusne having a
cells, fiprobl a ts, Sertoli cells, adrenal chronmaffin

cel |'s, orlafQuidoee FREIOSTEHBSIBPIOUAY: | npl ant abl e

conposjifi . LSi | ea: | 50l pi g
or gan, dbt)i lglgtulfé\g g’i?arléébﬁq%@é%ersg?l% St8 %%gérf}ﬂos#e& gq‘)’ cl ai ms

29 10 33 dHagindepridddy profadcareguticpalt)y teacariabd davourable

earner. “35. The conposi ?I on according to claim 25

further cabgoomgdanii gedfite awd hPERYhcey himbebloddesvesn 0 and
Sertoli cells isolated fromone or nore pigs produced

by 15 t hed%et hod of claim 1. 36. The use of at |east

one isolated organ, tissue or cell isolated from one

or nore pigs produced by the nethod according to any

99e OheChAIMABrel ofghndd tiss@éd o &AL iddIedefrBm ©Rk! or more pigs
being free of infectious m croorgani sns, and having a
PERVpodpyed bybibe hethodeaccdrding t80anyi on¢ ld qhaiepat doiZdn wherein
of an 20 inpl antabl e conposition or device for, i
t r eaddigPraapsattissues oufaellsibrang desp ef infectious microorganisms and

having a PERV copy number of between 0 and 30, and are particularly
suitable for transplantation into a xenogeneic subject, including a human

subject.

30. One or more organs, tissues and cells according to claim 29 isolated from
one or more pigs, wherein said one or more pigs are neonatal pigs of from 7

to 21 days old.

31. One or more organs, tissues and cells according to claim 29 or 30 selected
or isolated from the group consisting of liver, lung, heart, brain, pancreas,

muscle, blood, bone, testes or ovary.



predi sposed to a di sease, disorder or condition
associated with a deficiency in or absence of organ

wo ettt 37. The use according to claim 36 WET/SZ06/000074
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the at | east one isolated organ, tissue or cell is
isolated froma neonatal pig4d-from7 to 2 1 days

old. 25 38. A nethod of treating ient suffering
$2-0nP8E %ﬂwp%gg%%achlgmg,tgé%@gl ?b%@}ﬁr@grsa one or more organs

g? ng!?rtggsf%qgaﬁg 1802 \21581% ‘\?I¥|g5$ x%g?ﬁ% ﬁ&ﬁlglﬂ%crn%l S@}lgrm?*ﬁéﬁg&% from the
| pl gy tdoﬂ@lshﬂg%fﬂ’ﬁffekq{lh lop hegedt hereof of an organ,
tiss%1 g 'sol at €d from one or nore pigs produced

by a net hod accord| ng to any one of clainms 1 to 25.

33. @neetrhodreofissuesat icels acpadirnto slafiheld ag30rselectad from the
predi sposed to, a di sease, .disorder or condition

ass OBTOMPeBP IS INEa O dRNErcatie yislets. diepatardfise non-Rargaghysnal liver

of ngfae'épnrgcﬁor@ e PRl SR o0 PR SEbG R TR bite duct
cl ai feh%[ gﬁs Bﬂe Qid%@te'nﬁthe'hﬁl Q@HQ ﬁéﬁéﬁ@ovesséioeplﬁlehal cells,

met h according to claim3 wherein said

defi ha:@m:y vessedberdsthelis] IcBllS)r bﬂiuslold/ecrel]fsurrd‘tdrom grelkus cells,
t he i npl antabl e conmposition conprises 10 hepatocytes,

non- fhraddestssfertali ealls, advenal chyamaffin ggHerorgaysade C%lllﬂ e

duct ceIIs hepati c bl ood vessel cells or sinusoid

%lelréin ugpl aBta(r}T?it r%gdlgﬁ)% ?oéf'cgﬁg)téﬁg& %t q%i:%% oﬁlre f’s%lated pig organ,
pancigdfel 6r cHﬁcédc%Pdlﬁgdtot Qﬁy'dﬂé' 6f‘td?amr{% 29"%0% ttbgé‘ther with a

conpri ses pancreatic rslet cel
accophrgactaticdlbi mc3Ptabie B&M.er i n sal d def| CI ency or
absence is in or of neurological function and the
i npl ant abl e conpositign conpr.ises choroid plexus
341 | $he composition according to claim 25 further comprising feeder cells such
as fibroblasts or Sertoli cells isolated from one or more pigs produced by

the method of claim 1.

36. The use of at least one isolated organ, tissue or cell isolated from one or
more pigs produced by the method according to any one of claims 1 to 25,
said organ, tissue or cell being free of infectious microorganisms, and
having a PERV copy number between 0 and 30, in the preparation of an
implantable composition or device for treating a patient suffering from or
predisposed to a disease, disorder or condition associated with a deficiency

in or absence of organ function.

37. The use according to claim 36 wherein the at least one isolated organ, tissue

or cell is isolated from a neonatal pig of from 7 to 21 days old.

38. A method of treating a patient suffering from or predisposed to a disease,
disorder or condition associated with a deficiency in or absence of organ

tissue or cell function, comprising the implantation in a patient in need
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39.

40.

10

41.

15 42,

-47 -
thereof of an organ, tissue or cell isolated from one or more pigs produced

by a method according to any one of claims 1 to 25.

A method of treating a patient suffering from or predisposed to a disease,
disorder or condition associated with a deficiency in or absence of organ
function comprising administering an effective amount of one or more
implantable compositions according to claim 34 or 35, to a patient in need

thereof.

A method according to claim 38 or 39 wherein said deficiency or absence is
in or of liver function and the implantable composition comprises
hepatocytes, non-parenchymal liver cells, gall bladder cells, bile duct cells,

hepatic blood vessel cells or sinusoid cells.

A method according to claim 38 or 39 wherein said deficiency or absence is
in or of pancreatic function and the implantable composition comprises

pancreatic islet cells.

A method according to claim 38 or 39 wherein said deficiency or absence is
in or of neurological function and the implantable composition comprises

choroid plexus cells.



