10

15

20

25

30

WO 2009/ 105044 PCT/ SG2009/ 000062 MESENCHYMAL STEM
CELL PARTI CLES FI ELD The present invention relates to
wo b@ofioehds of devel opment, cell biol ogy, nol eecit/862009/000062
bi ol ogy and genetics. Mre particularly, the invention
relates to a nethod of deriving 5 nesenchymal stem
cells fromenbryonic stemcells. BACKGROUND Stem
cells, unlike differentiated cells, have the capacity
to divide and either self- tenew or differentiate into
phenotypically and functionally different daughter
cell s (Kel | MESENEHYXMBRSTEM XD PAREHCIEY; Wbus
and Bohel er, Physiol Rev. 2005;85:635-678; 10 W/ es,
Fivit hods i n Enzynol ogy. 1993; 225: 900-918; Choi et al,
Met hods Mol Med. 2005; 105:359-368). Mesenchymal stem
cel [Tke prosas invention selates ﬁ@dheeﬁqld%qfeiwd@pm@t,tq@bltblqi@gyemolecular
ffi [
biof AR AL Rflcs SUNERIERIRL LR ARAY el b LORMbd P depiving
me&mbymdmtenmced:laﬁdhmmuasterdnslésase and anmel i orating
the severity of GVHD (Le Blanc and 15 Pittenger,
BAZBOBDUNBei ng | i neage restricted, they have |imted but
robust potential to differentiate into nesenchynal

cel Ptemgsds, unbikediffarepiried edls, hanotha caragiteto divide an cither se-
ren@%to? QQYJr&ﬁlate lﬁtg %h% idafig Iahtﬂfu‘ﬂl:t?on%ll? Kifffent FE{L%BQF@C” IvéKeller

formati on. e rejectlon of " trans

Genes mmeooselsyl 189110 6 leuscing Robelg Plicd Koy GES:81/635-675;
I t
wifls i ‘é#n%ﬁ?a%’ YA,k Q{Egs%ho? &kl %ethaa% (\g%%?eci rom

severar ues includ
20@&11(1503&9 -368ssues 20 (ad), cord bl ood and expanded ex

h bee [
o1 1 RleadleRERe Semesas FASGD s Bl BHERGHEn et T bile docyppepued
evideitg &f ﬂferdﬂht&&ﬁﬁﬁ&cy in, tZeatif€ MU SHuNGkETetaCiv | upiek Qh@*oaing cardiac
ti.ssue F‘F{oengl neeri ng3 4W%nd heart di s The

easeb
functign mfatAip\@sAAs disetsy apd ammasating the gexerity Oﬁﬁa’@% Jedblprgand
PitRhgdH 56035 8% | 1Bit@kd, A hRVEGMIEH B ko kn@hlitdNS
ltogtreat§a \l/vlgtrjhene?éa:r{get of dﬂlﬁgeases [tAI Aé(]) e.g. G\/I—t|D 25

differentiptejiptomesenchyrler b types, eigsinochies hefidnesyfes Bpd psieveyias,
an(?ﬁ&eifie Flggl Célblg '1‘1§l§ gra @Efmad&ﬁsmé? SRR ‘tr?Eﬁg%u : P‘il?pézhntted

en|a ferentiate | nto
MSpiaratinely cue\lqunyepel&rough-@mcywus onalkigkadnd Irartsylantation. MSCs

tissues . for their Iato ins |im
canl féeqla? F‘tséé% frmrnI ssc’: eral aﬁlvlgs I5sues mc dmg% ne maré%v&%églgvalg 0se tissues
(ada)qmwslbwanﬁfexbﬁ{&adwwb@ SI gnl f| cant i S nonet heI ess

f|n wever efficie aslant
o MebinghShthsirbeali veder ura ot gt ?%%%fp ferbeele ?tgms to
trehtrh W€ rdn3t UF GiskabdsS 3 HRRidiMg nisB@BSkele@dl Eisdub bioengineering™ * a
t herapeytically rel evant nunbers have never been

hearhidiseaas et Yhaberapstic sapasity efdMShs to sk Widsopowngy qfo%mws in
cnét?% {a§§%ﬁ%%x?g Qﬁ@%m&s ReGERL JI@&ahgéot*mgéssé g&gﬁéj &g GvHD

] se reparative effects medr at ed
[AbYinpaysadpskalstal Hssue bivergingering A4} nd hv&@dnseas%r[vé%éﬂ has

{aﬁ&%{lﬁd% fhef? gttemlaq‘io ﬂff{ﬂ%mlﬁ P hoin p)a ?f%{ehggg{}gé\iesceilltypes.

TOUg parac I ne nec anlsns sSuppo emce
cr y plowieverf hailability of tissues for their lsolatlon remains limiting and requires

risky invasive procedures, and ex vivo expansion of MSCs while significant, is
nonetheless finite. However, the efficiency of transplanted MSCs to differentiate into
functional reparative cells in the injured tissues or organs, and in therapeutically relevant

numbers have never been adequately documented or demonstrated.
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i ntestine9, protect against ischemc renal 10" 11,

myocardi al 12-15 and linb tissue injury '6; 5 support
wW@pwredomt ai n hemat opoi esi s' 7, support formatiRBCI/862009/000062

megakaryocyte and pro- platelet'g There is an unnet

need for an "off-the-shelf' MSC- based therapeutic

option, at affordable costs, with better quality

control and consistency. This is a requisite for tine-

sensitive protection agains? injury such as

reperfusion injury in patients with acute M,. 10

SUMREGRIt rdperty tehive gudgestad thiitsoms o€ theseakpdrindy efeffeste ilay be

i.nvention, . rovi de ecr ted b a
meghaled by ppkTInG e Séé?@*’ihﬁ%d\@%? STHge feruat podlaed to
proMdid ReHriogénebis HPQIgh)pafikrife m%&ﬂ%ﬁ){f@bo@ HRMeEetdll cryien the
bi ol ,ogi cal property may ganprise a ologlcal activify

intesting,, pretsehrEaipchemigenal o' o@nxoca;réﬁﬁplsuaaﬁ mbriiseteAury
su;%y @Mamt:;mﬁergét%&%'ismag lp?&tt'f&hlta}{o 2 Cagﬂgi)c;ﬁo?nd pro-

I oprotection e particle may
plateéﬁdum ng infarct size. Reduction of infarct may be

_aSSﬁMqu is' 2R u %ngp Yeed 8 an oﬂr tﬁ@g{%llt” %&Ké’s%é‘ h%La[%leutic ci})tign at

i schem a and reper uS|on inj
affcrﬂplﬂb bﬁsts;fwme:dmcmqughtga xonetadl awcbcmtxses@r Tmses 4 e:quusite fon timike-

I dat.ive stress nm an .in
Se"aglgayr%?c“ﬂwaa&éww 1% éep(v‘af%é‘} "‘H%l {Rsfents 8‘1“1“ agas Ml
Su The particle conprise a vesicle. The particle my
—%’ﬁ‘é&i se an exosome. The particle may contain at | east

70% e
con ?%olr%hgi 'c”hsash&t ?F}gg?)%%}ﬁ%lo& af I(ﬁ/z&el rTH;;/artbcle secreted by
a nmeém;hjrmd stenoealltand comptisishaersi ane bBogied) peopBrty oba may
mee ?)( rodlﬁcts of the genes shown in Table D2. The
56{\9 rnr}a Corrprl se a conpl ex of nol ecul ar wei ght

>10®hé(lﬁlalonghEpr6pHmltﬁay coftfpris®a biololgival el igNdf PmédseBthyiiaiistem

<100 k The particle may
cel%mog 'ae@a'ﬁldﬁféé gg”)nbl'eelﬁ?}P%t‘F \R@'i“’dﬁtm BIP™RDa. The
ca@%ﬁ?&t&lﬁo@fﬂﬁ%ﬁﬁw rﬁiga g ble of rediléthgkifRrdiBiye.cONPI i se

prot ei ns of 300 k The particle may conprise a
conPrduction Oﬂﬁfaé‘é maarbewéiam ing nme@om mpﬁ@l of ayoeardiab

1scﬂab{1a|aﬁ£(i9e @rfﬁl(ﬁ-ﬁvﬁﬁ.y bet ween 2 nm and 200 nm The
parti cl e a size of WO 2009/ 105044

PUTMO@¢ 0@@ b6 2apaBlelpé ragueing SQidativestress1bige naductivhef
EL A n n. n
xR S R B e i o a0 S R B IRy e
celf ddath.at i on agai nst a O. 2[ uM filter and concentration
aga st a nmenbrane w.th ular wei ht cut - of f of
0 g parBelE CaPh G, e paels by o an AR nec
by ghepdricls mxy@msmméasﬁb% &?thélﬁi iR aﬂ'ﬁﬁ’es@&ﬂplhblss@elﬁcell
corﬁ}(dr odynam c radi us of be

#RPGH e REMINS ¢4 4 h%PmEfé'ts\ﬂé%/rPeaﬁB'SEFFd §emﬁhs= hﬁnﬁr o
Ta¥@ D1Br mdy BEB¥ndfroducts of the genes shown in Table D2.

The particle may comprise a complex of molecular weight >100 kDa. The complex
of molecular weight > 100 kDa may comprise proteins of <100 kDa. The particie may
comprise a complex of molecular weight > 300 kDa. The complex of molecular weight >
100 kDa may comprise proteins of < 300 kDa.

The particle may comprise a complex of molecular weight > 1000 kDa.The

particle may have a size of between 2 nm and 200 nm. The particle may have a size of
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bet ween about 40 nm and about 60 nm such as between
about 45 nm and about 55 nm The nesenchynmal stem
w@eiob/1pus i cl e may conprise a hydrodynam ¢ radPCES@1009/000062
about 50 nm 10 The hydrodynam c radi us nmay be
determ ned by | aser diffraction or dynam c |ight
scattering. The particle may conprise a lipid selected
fromthe group consisting of: phospholipid,
phosphati dyl serine, phosphatidyl inositol,
phosphati dyl choline, shingonyelin, ceram des,
betgleyrc Srinpact 1 50ame dihe padiele wiyarave dsize chigeshdetteen Tham and
hol esterol 15 phospholipid ratio nay be greater than
104n®. 0. 4 (ol /ol ). The particle may conprise a |ipid
r af The StRSOARY parGdI€maR¥e BRernlin H»ftﬁlﬁaﬁdﬁ ag8ist!aQD M filter and
detergent, preferably Triton-X 100. The  particle may
corsentratioh agadiest a preptbednegvithfa mplecular vesight aut-af€ofghtida. The size of
i S il enm| {n the conpl exes of
theﬁ:ﬁ@&#&%ﬁﬁ %?&&eﬁ?gﬁ? fl%tﬁ((ganm |r(<%(§(,)l$ “hen t he particle is
t r eBhesphrindl¢ mag cordfrise arhyiddytande taig@fibelowH 60 par itintdye

may b ensiti.ve to cl odextr | ‘preferab 20 v
coie dauaRRT AR Faghe o i BF et P ot ot il oo b
betwethatoUCA Ol ¥hd AbdUECEVIHR Ssushl BSbetwédnabowti4s 96l aHdia®ButdS nm.

the conplexes specified. The partjcle may conprise
The MG RERRINAl éte@cﬁelsi PRIRKIMaYT0EPEST # hedredyamiciadius efrboyts0 nm.
ThéRpR6BARGR radihd MaPbe detS@mlidbyA8Qr Bifdactidh6r BRaiClight MY

conprise a surface antigen selected fromthe group
scagleitg- st i ng of . CD9, CD109 and thy-1. There is

pr o 1 . i . . t

i o
phasphdalipjd, phespbatidybsecingi pirpsphhtdyigtosital, phospiatidylcholine,

R L RS e T e
phasphalipideatis afagbaigteagr thar 0[3a0.4 (abdlémdly. AMie phrtiele Nt TPANEE 5
i igas d on nol ecul ar weight, size, shape, conposition
P82 ol ogi cal activity. WO 2009/ 105044

PCTTIRGHIRI AP 06 thsolttbIE endMeiod iR tde¥BénD) Brefhtde TASNIX V. The

the wei ghts set out above. The size may be sel ected

parfiflg fay (v sushbat pseteing o the mglesulamweishts spssiied sustantiglhpremain
in th€ l:@rﬁﬁl_@ﬁsfof MOt dI&ulae WA sbé&fﬁecd, %gn ?Fg?nl@it@ﬁ\e@treaulﬁwith a

bi ol ogi cal activity may be sel ecte
norpjopicotgiesgent. activiti es set out above. 5 W provide,

acc ' Ld C f [ niLen, . a
e PR e RaPhet RSl Rlol i ISR oL g
partitleviery bé hechntbsthedtnmeay with oyrlodeetrinlrhades subgtaatial dissolution of the
sench |, stemcell conditioned medium (MSC-CM. It
coRlExEs SR e

concentrating the nmesenchymal stem cell

conthd pastieeimaR doriphise TibonwekG S AGMYRIGA ). The partielk Imay have an
cqondi ti gne m may__be concentrated by

g medi u ( )
absgrhapcgrratig pht-9 00788 nmy Theqgiokmay,earmrish & Surfase aptigeR od

selddded oM BREGUpT@nHYRRFLEDY, CDRGARRROE rated
mesenchymal stem cell cond:J tioned médiumto size

ex cThese sprevidesheacowlingshy 2" fsmsKofihe presans inyantioymethgd of
proﬂgcim BirtiBle I%rcgﬁé to any preceding claim, the method comprising isolating
the particle from a mesenchymal stem cell conditioned medium (MSC-CM).
The method may comprise separating the particle from other components based on

molecular weight, size, shape, composition or biological activity.
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4000 SWKL, 7.8 x 300 nmm col um may be enpl oyed. The
met hod may conprise selecting U/ absorbant fractions,
wo erovaocampl e, at 220 nm that exhibit dynam c PETRG2009/000062
scattering. The dynam c |light scattering may be
detected by a quasi-elastic light scattering 15 (QELS)
detector. The nethod may conprise collecting fractions
which elute with a retention tinme of 11-13 m nutes,
such as 12 minutes. W prov#de, according to a 4th
aspect of the present invention, a pharmaceuti cal
confibs Migbmmmelwtedgrom mamelghtseseamt deser Theesilze may be

selb QP B e oih of RO RTE T p@Posichn RS EREBRF fromepe
combosﬁﬂit&ls pét@aEatHove. Mhe bidledical hdiRitg nay helseleétekefiom Wigd bidlogical

article or such a pharmaceutical conposition for use

ac‘i“ﬂ“%f' SHERUWBRPYSf treating a di sease. W provi de,
accWiBeids, AcdrdhP tASPE abpedf oﬁtﬁ@pr@isﬁﬁﬁ%nti’oﬂ VRt thédef
use of such a particle for the E@eparat ion of a
prqshysingng patticleassordingpoddserited apoye. Themethed may sempisepbtaining a
ALRAEARE: stenm L
TR el PSS AUSPIVRC.OUP 1l RS i
thet mmndvmal gém aelblccmdas)eed medinmi ok m¢s§;ud1ymaTktenctﬂl$ earslgioned
il B8 BELSEL A0 N BRI A oy g
maﬁr&gmpmeedubjeem{g them&qtfamihnasnaﬂwmlamteﬁ cell &dndhishecmedium to

LT TN A T

G40y saxdi, 8 % Béek el doRitan May B@erﬁ;blbfd’dle‘l’kiém\é@b@ fhay @omprise
der mat ol ogi ¢ di sorder, a dermatol ogical |esion

sclpint Y EPrbapclr oS, G cxerpByR SR BRrabihN donamic lght
scﬂ@ﬂﬁé‘ 41he APnanti€ lightYeat®lihS ma P BE Bétectd] BPA &uagﬁél%@ﬁ: ilikhtSscattering

Behcet diSease, chronic granul omat ous di sease,
(QELS ndeiastns. Theguethod papersppiise aolissting fragtionaiwhish hblteogutltal
SRR JR B SFRR0RAGe. © condi L on
aracterise i'njury inducing inflanmtion
andWenpruwde dymrdaggl foert 4"bzn;pedt efithe peestro imlentio, @ pharsmetical
d.ncludin f functi
cof BTN <oBmeinE » PPl ap 9ekehB o8 B Aoy ang
acct’ebtabletelx&pﬁht dilueat bvapedi ¢ di sease. The particle may

f or q'%l‘l{t% aglpedcgmgtgg greg?erg:u{vg%t;lonb ar@ 1%3&)?/%{?;1 Such abp%xr']tﬁ:le or

sudt BpaphaRhddal pdRitidR foridé i HHethed JiteeaBAs b tistRe MBY be
used (i) in the regulgtion of a pathway selected from
any WsRiovide. agesrding o 3 heaspestiobihie MeesertyReaRe), asegf such a
&E&%%k Rplt

P B Oy P ] Confpliin K Rrins of g disase
& cﬁhomemt givgriaini ng @aismVaproch@IEsesq)fgauah a pngfziallmmyt;hod

tor nal i.n t hway, angi ogenesi s,

Ofgf%;?f’n& Oggghseisﬁ "9 ol Y mdw “ﬁg cascade, bl ood coagul ation,

gI y Tat ;isease map bq SBlédte’ai fpom thegsaupecopsistingaif, caétbadfaildre, bone

m L(I%vlsé}e o g]fs g}sgag%%ms-ggcéﬁg%ggggv %an (l,sasch nﬁgi?abetes
AlZIR@HER difase) PaRIn9&E $ 8i8Sast iid dadéddg any one or nore of
the followi ng: cell structure and notility, cell

st r J8¢ disease gy be sclertdironatheroupcconsistingtaf] mygeardial fnfarction, a

cuHERS WRlind, %@M&l@éb ﬁlsordg} b Qeinfatol6EA N %‘ dermatitis, psoriasis,
cyt oki nesi’s, cell cycle, mmunity and def énse,

R4, weqr@qaehmkqng@ma kelmd skin cancer, atopic dermatitis, Behcet disease,

chronic granulomatous disease, cutaneous T cell lymphoma, ulceration, a pathological
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15 nedi ated i munity, macrophage-nedi ated i munity,

granul ocyte-nedi ated inmmunity, |igand-nedi ated
wa@aadiomy, cytoki ne and chenoki ne nedi at ed siRBEEBGZIH9/000062

pat hway, signal transduction, extracellular matrix

protein-nmedi ated signaling, growh factor honeostasis,

receptor protein tyrosine kinase signaling pathway,

cel | adhesi on-nedi ated signaling, cell surface

receptor nediated signal transduction, JAK-STAT

cascade, antioxidation and free 20 radi cal renoval,
cortivnahhasiefisedtyrigisial in@spadsing ihﬂﬁﬁﬁiaﬁd)rﬂirﬂi ifmghune dysregulation
lea, E\éﬁéag%gbgsép %ﬁ%ﬁ r?geiiﬁl&iigggiﬁg)g{s?ng fﬂ\é ﬁo @nctlon renal ischemic

inj Gt VEBIsAPBALis, siSHEiks nd MiHHiS FGhiofRopaRdieldikiteMet abol i sm
and nodi fi cati on, proteol ysis, protein folding,

pr o &4 prrtigle Mgy &% usedde méwxpunﬁh@%@gé@@rde@@flpwpn%f?maﬂon a
boih r5ﬁ8tellxlng| OW t?atnF]IBlQntIltfd’?nflrn b md%mi protein

targeting an ocalization, amno acid netabolism

pr of’k¢ parml@mﬁmbh essid<i) upthotr@uhitldn ofi4 pathiway®ldcted femaany one
or G Itl?enf’o 8\%% {H&Lﬁ%& @ul?l?%l ﬂysim @'i" Yz lc%ﬁ' le integrin

entose p ospARa ysacdhar
sngﬁiﬁh@@pﬁth\sm, Irmammmmaieahtddlb@rchemﬂgnﬂ &tcymmmfsngnhlmwtvmy,

t abpl i m n met.ab am no,
FGEE ﬁﬂ nﬂ?‘gay’ Eb HRRIRT B ‘8%??‘}18” ?P%‘ﬁ%‘f"ﬁf Fo%%ﬂm‘“"ge“
actl’v@ﬁh’é édst 48, blﬂdﬂ%aglﬂbﬁ(ﬁﬂ Bigcolis, Gbigiitin |pfbt§d§6m§ Fanhyy,q% novo
functions .including any one or nore of ol | ow, ng
putdnegtiogynthigsisrd| (et e, PR IppRingdiosyntBesiT hfra%{ﬂa?ymhesw (i) h the

regh Mlh@\lf bﬂl?rocésggs%éhﬁﬂrlfg dhy oAk BEMmorrDdf %f@hb\piﬁg cell structure and
extracellular matrix, “extracel lular matrix structural
mogitity e¢lhstrugturgs eelbsammuenstation.pell mogility, gell adbesion endasytsis,
. rj e I (0]
mifgS T(s),t éexgg)gés?(sc Qgr%k’h@ éég gelIP{ﬁIfeb ﬁlt%gumgﬁa%ta g}afé%e %ﬁé\?ﬁﬁe/cﬂ%%ﬁfne
mekiiateidbmlty,smcrmapr medasd immimityi, guanuloqx«:-dmdmwdomawexty,

e Biated SEnalfhe SERTE 2 stsakae mecag Y RIS, signa

traﬁddaa&fnpa&:acatdlwrmatmhﬁﬁeirpme&ated;ylghhmgﬂ@ﬁwtlﬁ&abhmoaﬂads
nthetase sel ect cal ¢cium |nd| 9<§@Qte
recﬁ HelEn E9Riak kit Healiag pathvyay gell pdhgspn-mefiategsigppling, cell
surf#e® ?@‘k?‘t SEmedidied §i\éﬂil hrAgRIuctibad ) AR ZTRAT cdséaAB SAlbLia&dN and free
ot her yase ot her enzyme regul at or select re ul atory
radiggf eampval, hemegsigsis, %rﬁmpwgn@yglegwptéw deyelgpragrial processes,
megt}/(feﬂﬁlﬁg'lleﬁ d:ﬁ‘llnenp sRAIGh mevagﬂnémta%%m@%e's@ rmﬂ&g:' cﬁg%lg‘;lﬂ&rﬁ,' MHuscle
actin act’in re ated prote annexi n, In,
comgalclloraqimgn ortapplise andenocaﬁcatlnn,mrﬂtdolmgs rpoetein foldingt priotgin
t [
co i abEbG: Spinp aPTaRarbh. JRREN IR SR, G BERIn
targgting @hdh Jochlization) @mireedcidod ethbdlismeprateirdbipsyathesis, protesi didudfide-

coat protein., ln.a 7th ect, of the res
isofechsn feegtion Carap R dfiee el BRaeCRlus peRbs e ombmer bty gher
polSdcbNRide RgktaboRah, Cfiuﬁhemeﬁﬂﬂﬁm , Sdgilfhtion spplfoﬁ aca‘m@talsdusm e
together with a dispenser operable to deliver the

vitgginmetpkolism. 2ming agje biosyrbasisdPrynRYA OB FpRsiatiopl
r t i v,
e o R SRl o (3 in M 0T NOR ReluHHE dnPone grore of
thet follegwingy signaling h@lepula,cthmeklo@ graveth fgctareepmtoKiney emierieygkin, other
cyt\é%#ﬁlé een %e‘rﬁlélar ng ﬁ(; g’xtt%éélﬁﬁ%” aliml qu}cﬁl%l ?)P'ot?m ]Dﬁliler extracellular
mdtmx) Iemg@cpllm‘alanaxbx (gly@gprpterre pmtdasd; mtalloﬁ)lldkasm dther proteases
are. n the abi Li.ties. a

PraUERog BT Sy o RRSRSRinoh Seri ardiee methif caidhFelge

are explained in the literature. See, for exanple, J.

Sanbr ook, E
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F. Fritsch, and T. Maniatis, 1989, Ml ecul ar d oning:
A Laboratory Manual, Second Edition, Books 1-3, Cold
weprvngsolar bor Laboratory Press; Ausubel, F. MCESGZI09/000062
(1995 and 20 periodic supplenents; Current Protocols
in Mlecular Biology, ch. 9, 13, and 16, John Wley &
Sons, New York, N Y.); B. Roe, J. Crabtree, and A
Kahn, 1996, DNA Isolation and Sequencing: Essentia
Techni ques, John Wley & Sofis; J. M Pol ak and Janes
O D  MCee, 1990, digonucleotide Synthesis: A
dé@dargbhzrsa,l peApiidasa chapetanke, dAnpsenin, BPIspN0 family. thdperpne, aitar J.
Dahl b 199 Met ho of Enz . ogy: DNA. .
e R i B e L e
amitfoaNAR N Sy AtStasd) 1yaEe; YoRleR28d, othRE REMBIaSe, RTPSSnthiée] Mdratase,
Anti bodies ; A Laboratory Mnual : Por t abl e Protoco
trang@yminase, ptheg{yased othar snawme regvlatpry sglest regatonHpolecyls, aoiyy,
bindflzyeREIAE Hfaéf‘ﬂoéyt(lys@plgfa%r@f% R&?—ﬁﬁ)tor L&BMinding protein, actin
§736 544-7) bodies : A Laboratory Manual by
ant@tlnlawlatsw(ommta@nqu Iebilia, qel pdhqsedimadecple; a@@dindieg gotor

7
proff, Al Bl A leborEle i Fiodo hdicht, Baaatdid tidor
othReREAFitinmgpabtﬂ,hmtorReé&hnedlma rdlated profein, veliele ad)atlpl'ceein;
Bengh, .«Edi t§ ane skan"ﬁs nd Linda Rogg % 2f
"s% TRE G 8F‘°'SE Bora ‘%ﬂv@’erﬁ ‘;%BTSVU*"'%? Ve@éﬁys m for
delcafibg 0 partitle gsomnpgisingraaburce st sarticde fogéthérwithnCdisgeasaioperably to
reference, WD 2009/ 105044 PCT/ S&009/ 000062 7 BRI EF
delpye %QIPP*F‘FB{P@J@%?IIE FI GURES Figure 1. Myocardi al

I nf AL&Irdifk &Pan $RBRP&ES BNthe biciént RivehttnESe ?fovﬂéaﬁé ofudRa
(blue) and TTC (red% stai ning on hearts of pigs

delfvepatysigmin anatiens afide meg@mal(usse t@fataggan ne (C).
Myogrd I?rh@ttce th@r %seﬁt' iffenfbPR} if e{rh;ﬁ?&{ (gﬁerﬁflse indicated,

per c;en age o [eft ventric ar ea
corentidngkte¢hniqRes af @emtﬂmmmphcnﬂmgluolesy, lDuemUmEgy, recombinant

Dﬁ[fgrgd? 1gn n%'?ég,a\m h af¢ (\ann]oa he %a{)ﬁﬁtlgs of a lPne(r:ston of orc[[naay Tklll in

thw.yts Sadhi technvigjuks drbiexdainedin thﬁlltCﬁﬂBﬁSSQdOWXhhple J. Sambrook, E.

r CFORRhT SHRARIY oo Wil Elonc iy i B
Edfticbﬂ CBOIRE 1 -35 CORICSYr ikl QR masorﬁtbgcnrb@nahsu@élea Mh@tral Qm%gand
FAS) is 10 shown 1 n Fi 9ure B.

perdogic ywpplements; Gurpens Prptogpls g Mq(m#l@rﬁl%’ﬂ@ c@a‘a ﬂ%éﬂd rtﬁgfehle

§ \/} il f I n t
W%%&Xb&aﬁb%éa(o?ﬁ dr@?t%l«r eBa{12§ \ Wc::autr{é&a%&/lléﬁ#n ﬁ99'651)F1'A)1§1ﬁ&non

andbSagarending dgsertel Teatniquess deohs Wolsly |8 S@nso}nl\@é’@tlak and dyaesdO’D.

t
ket 38, oG BERSRD AL A B Spb R B B S i
and O, Dahlbeg| 1998, MeWodeofErspmadlogd DINot StBicirel Bart al - ﬁymhhscstand
Phiicel /B4 oo VoS iT S R omy BRI tiw PrRh ATpdes :

A Babdratery emiuglt: Pdrialle FrcgwoeNE 1 bY B@ward Harle®, DQMi Lenk) eds
oxi stre [

ativ i ne, n=8.
Hapip Y4 4994 CoRGPris AR b I OR T OB SR G Ao |
A E%ra@é}?mgﬁl)ﬂy%@ﬂamdltgg Iaa\(ld\Lat@ (E@ﬁ&) %R, V@old Sprmg
caspase 3 (C, ? s treated non- CM
Haghor Lakoratppt Press, SBN 0- 87 69-314-2), 1855; and Lab Ref: A Handbook of
Recipes, Reagents, and Other Reference Tools for Use at the Bench, Edited Jane Roskams
and Linda Rodgers, 2002, Cold Spring Harbor Laboratory, ISBN 0-87969-630-3. Each of

these general texts is herein incorporated by reference.
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tubul in was assessed as a | oading control, and no

differences were found in beta-tubulin expression
whedmaesndst he groups (E). Non-CM n=9; CM n=9; PCEBGII89/000062

n=8. Figure 5. Cardioprotective Properties of CM

Fractions. Myocardial infarct size quantification in

mce treated with saline, <1000 kD fraction of CM or

unfractionated CM 25 Unfracti onated conditioned

medi um signi ficantly reduced nyocardial infarct size

conpared to saline treated animals. The <1000 kDa
BrierddtsceipTiorooevigr Foboggs not , i ndicating that the

cardi oprotective fact or(s{i is/are | arger than 1000

k DaFiggg] li. MbyocardiaDinfazat3ie- Representagye pieturesof Evanatbiug, (blue) and

TG el e et e TR S WA (R BT PR

My®3Qarfimi infdnctasieze dagrsifinatons as 4 pﬂedlta:garoﬁthgﬂefaVWMe ﬂN)taed the

o T S R Bl 5B NG L 8 GBS,

salimgin=gf f . The concentrated CM was then centrlfuged

t hrqugh a_nenbr ane. w ei heralO kD, .or

200BK¥BSokacabend @@%@ﬁ@'@fo@&%wnsL W&*Waﬁfﬂrwkemng as
asseQ8d!vith BehokcardRgthpily 6fad 1n\fﬁl:t)aréd ihpigdttRate® witBNIAL@UECM or

rati o. The unfracti onated filtrate and retentate

saligig ft))- Edokab pystoflie Aenstion, ﬁcltq%rdmrqm@ fragtipnal axea shagtening (FAS) is
shoENrFiH ?w'ﬁﬁmbw{. —6f CIHORRA A He SpLd) + yk‘i%gﬁ kébmmm@fah@f

tration through a nenbrane W|th
salipgt - of f. @) conpari son of protein conponents in

fil F{ ﬂFegxl Oxidafiv) ﬁ%e%ﬁ%&?%%%@&%ﬂ uli Q?her CM %rNon-(EMnd

non- tione oned e
tredtbbwith HLO1. & p<@i3, &). Chiddiviomed iﬂeﬂmnqdothbts otlHromeddarttainduced

100 kD, MW cut-off. (100 kD filtrate

by wéé §2’|{5‘§ Fo5T BHdaNNe Sfresp R Areaeptiong “’5{ %E%%?f%‘ﬂ‘
No&idM€B), M (@ol salihe@®)Wedd SthiledRREOHEG, SPrbdsof iuklear ed

,th[onc)?rh a 100 kD MAN cut-of f nenbrane to produce a
oxidgifve a%Ser%ltlﬁpqttOP&f B-Qi G pesitivernuglepwasassesseriig 268ye
magﬁ?@zmoﬂtaﬁd 1sfdel:>ﬁ:fe§tn?F R0 E.Msolf vliof ERT RBlcePEAURIVR stress. Non-

uppl ements in the chemcally defined medi um nanely
CM rli\sﬁl M, nTY: splgfeenTh- sel enoprotein, FGF2, EGF and PDGF
r

15, MRLR £ TER 4 S D o TR BAC M b ity o

2 (ReBparidweetiwvd casmaso$ (G Ib) io pigs ateated wathinah-CMyrCMposdinsi Bas

tUbIEFIé ra%aﬁess?_gs a}séatl %jg:(% f orsﬁ dgﬁgi%{gggegc&erel' oer? & be{aytublill

exprSﬁmlﬁga’{)déﬁrlﬁ][gfmbm NM-@EHACM, méagrsanﬂnelon =8. Wasb
i nduce eft coronary art accl usj y .
sut [iedre éaﬂl%ﬁotf%we BptticapEEM “(raﬁtﬁ’“f' é\ém@s%? HHargze
quarificAtRhGAl mke tFRI¥A\WAh s@fineS 4l 000D frhdtRn BF M &SunB@ti®ingted CM.

reperfusion, mce were freated wWith tail vein
Unfiagtianpied gonslitiongd meginmy significantly qulum@mr(i@bmﬁw SHS)
corggarkd toblire tfedfed gﬁm‘?also gﬁ K%dorl&fatﬁﬁﬂon élsqu)P ntﬁi'_i)catmg

tentate or sallne. hours T ater, ﬁe 6%
thatvthe @amiopratestive Befoo(skisrclagenthan i ¢ k@ae Salixe, er@kﬂO&QFRP
t erm,ne ati{.ng the LCA and then

"_gvaunffrag“onate ag% é)edtl h‘%ou!qﬁgt he aorta. AAR was

def Figact @Qhemhell)addfﬁledl ﬁiedﬁtrﬁtoln&lﬂlobt}d ByneE SOy RISENAuRSISE cells

expressed a . percent age the left ventrj cul
for\kgrfe)F S%é@s ?i?tered Qhroug% a 6392 ufo Iter. The conditioned medl (&\/[) was
concentrated 25 times by filtering through a membrane with a 10 kD MW cut-off. The

concentrated CM was then centrifuged through a membrane with either a 100 kD or a 300
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Figure 10. Effects of conditioned nedia and
fractionated conditioned nmedia on 25 relative infarct
W@ eme/10304411i ce after ischem al/reperfusion. AftePCT/SG2009/000062
exci sion of the heart, infarct size was assessed 24
hours later using TTC and expressed as a percentage of
AAR. Figure 11. Physical entities of between 50-100nm
in diameter were observed using electron m croscopy.
Figure 12. Size fractionati®n of CM after treatnent
with Triton X-100, CMwas 30 treated with a final 0.5
kDMMcLﬂ%f(rvdu%)ngﬁn a danXeIh0) filtrite BOrerentiut @do.eFhd unfradtionated
ction tration ugh a negbr with MV
oM 55 S entl seiples WGrionist b BE Fpiiie T S Eh at o
vol Fi@Erer?aIdeﬂtltgfof Gorﬁponms 2000 ka4 Fer B%l&@ﬂ&%h@qﬁﬁﬁlﬁane
9 Flgure 13 roteins found from M5/ NS anaIP/S|s t hat

withad OR KRN ¢uw-oflk ascomparison o pogiin Famranents & filtraigys protein
co (ﬂlHﬁt? intthe nGRESHIRRINGS ﬁl@&lh?ﬁ%l\@)o ebhdificned mddNm %CM) the

ractions. ocardial infarct size quantification In
filtratecadter Cdhwasitilgrechtheouigh membrBR G acld diD MaY) eet-afed 00 kD

o SRENCITA e R BT NP

visaiae pmtmmbmﬂsﬂi) GM s filtgrad thsdughrantion kDeMW tut-dfiEEnbidane to

f CM f t Fi
produce 3 rnals o SR Yelbrg oo el i s B e, e and
dlfﬁﬂ’ht p@%s@blenﬁﬁﬂd $iethk ghendiSallyaRaihédMaediom] fidely thedin-

recipitate_and su dg‘gr nat ant were anal ysed b

tneSP ngprgtein, & 52 o G andorP Gk i WerR seR3EisA %1@%$IH§1PVA€[59T*IG

reteﬁutaandTmaaé ,wa@yaauy&&ea VOLRRSE&pes:1 SOD] . Figure 16.
Utracentrifugation of CM CMwas concentrated five

t i meigung\B. Relativg sizeg of binlogisghmaternaniyidaose sipastin membrages.

ﬁISPPS ql.806La and the unfiltered CM were
Fmrace terélgﬁljgeci1 at 200, 000g for 2 hour. The

s u plélgnlat%lﬂtlaamAARen puadel after iﬁéremidrmbl;f@écojl WOMrdinéis\faecrt'mn

1N f r the 1 es
wap b e bt i BT S\ R e S paton 20 Bl
anc(rl@berﬂmd)nswa gitistt by re(nS)'alaff saoreuFive ateunts befarg adpedasiat, mice

ol U S 280, A

of 1060 pel dovtkrd FPhctRAM fLITEN 06D mﬁ‘eté@te of dafihe. 24 hours later, the
ul tracentrifu ation of retentate. Lane 9: ltrate

heagls tsre qicised- Befqre excation thegireoit Risk 60 4R) avaﬁé%maﬁ%i B t
rellgﬁfg tRE LeAGK Hen p%guf ﬁgmaﬂs Blle tl{:&?g‘ﬁtthé’ﬁlﬁ{a' RWas deﬁned as

ose gradi ent "densi A sucrose density gradi ent
the\ages not stpinecblly thy dmmwasg:xnmsssdu ey oparcentagatof thedefoyentricular
waftQgentrations from 22. 8-60% (WvV) in a SWOTi
centrifuge tube with the nbst concentrated sol ution at
t heFlgtmtetl@rTEﬁ‘écti dfeconditidred aeediar antl iigetidnatvel. cofditiored mpddéa on

relaftlaf in irg %g%lgndl?ltgeo ecr)fés(s n@n@% egjuselarttﬁaﬂg g)l(J A aeﬁg n?@ agtgﬂ?aq"ct
sizd &eﬂse@seemu{duwlathﬂ@slag TS akd &xpidssdas 4 petterittgeCsti A LRt ed
fromtop to the bottom of the sucrose gradient. The
den'élugw 1 Plateal itiex ot GRtwemS0-d d0mse I i@metes Wee Pbierveg uaing
elegtwﬁqqlcydg[:(gwp of each fraction. The fractions were then
Figure 12. Size fractionation of CM after treatment with Triton X-100, CM was
treated with a final 0.5 or 1.0% (v/v) TritonX-100 for 30 minutes and then fractionate by
filtration through a membrane with MW cut-off of 100 kD to generate a filtrate:retentate

volume ratio of 4:1.
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anal ysed by western bl ot analysis and probed for
pyruvat e kinase, CD9, CD81 and SOCD 1. Protein
w@r@adesodd nol ecul ar wei ght markers were fractiPCESGZOYM0062
a simlar gradient and the distribution of the
markers in the different fractions of the sucrose
gradi ent were denoted 30 at the bottomof the figure.
a) CMwas fractionated, b) CMwas treated with lysis
buffer before being fracti®%nated on the sucrose
gradi ent. WO 2009/ 105044 PCT/ SG009/ 000062 10 Figure
18 FignsepSi Proreddsi foundofrortMI S/ analysid tigest @mioh Ito éxogmaen
410 and 20 nmins. The partially digested
fm 'ﬁ%@mé’ﬁﬁlbﬁpg & for the presence of CD9 and SOD 1.
Fi gBig@reli9. Cﬁﬂﬂipycﬁé&w@f’roﬁ%eé 5f M rédMond. Mydaird BN veSsize
extracted from MSCs and MSC-CM  The purified RNA was
quapsifsatioh de migsdreated ayith salines HEX 298 geonditionsdy medivm. yafracigppted
hESCUIN CFAfHere d VERIPOISV COH®I Y 00 kIS, 3661KBh, 308KHABaral 1060k Sr
treated with PBS, cyclodextrin, |ysis buffer or
C%mgﬁwqdé&é@mgamﬁenmhm@amém%o of £} Idop iTagtine 0ECM or
or RNA.  The RNA was separated on
unﬁ%&é&ﬁa&é@\df(d) RNA from CMwas treated with RNAse |11
an dFighe 1t5r barhexbpRisipitaten. $Mp amatmegrdcipitped alitheintiv@iD81 or
at ed RNA a- PACE. .Rl i,n the | s was
malulaEHs Fertn o Qe P OYPTES PR A BRI Wergphalysed by
webte@ibl@ hxbridiEida iubiyig ahtidBiagdingt T®ICMix Afsp 4l pyruvate kinase and
S iﬂactl onation of CM CMpretreated wth lysis buffer
ORdd RNA MW standards on a sucrose density gradient

equiighRI leUDtrac i fulhitB3ticVl. @1 V%%@ﬁdepl%ied fivd dirBey 8y itering
each fraction was extracted for RNA. a) the relative

threygh aymembrancowitle NENCOrf S0P bRa. Theagtentats candtee undidtersd §iM exgre
ultRSHAR bed z{t ?g% g@({kgﬁ%‘%ﬂ@% Ela; Pet’hﬁgﬁ ahd ﬁw n&%é Qﬁa r?ggd by

was no conce ratlon
westemiblaftingifoe e ptésendsiof I Dabarer 13 tdifferynt pedteiasond@ostian)of CM.

Lanehé? an%wgﬁ&helﬂ:%@ Eg%nm%%ﬂg(%sgrﬁ]ugt?ycema ﬁ.&%’ia W un?ﬂﬁgg M.

Lal(éEB Retenmamafier Glrempiioradf Qv thvbugha maﬂnsmn@wﬁh IMWICH) €fth 0CRDa.

rfor,ned. as, descri b
Lag s P Rl R SEeem e aip bilechirift o of misryate. fape o
Filir&xe aft¥AfaNfiltdrt®onX (OM eirSughRl RerfiSHRRY WEIEM WOOF S0@RDEACGE
and_. 20 vi sual i zed by ethi di um brom de staini ng

Fi glieureds. Frgptigngtion %S%f?&? gradigntglensiyRAguEqse WSIMra@Rm
wa$ BrEPASE bY [298RAYEG sugfdce §J\§10%%@enﬁ¥@6ds%oﬁ?92 880% (w/v)ina

n1croarray Chl PS contalnlng pro es
SWa0Zheantrifpgestube wyb & mest gawg@traterﬁ sRBage a!Rbt b@tm afthg .

ulttjgb&}tlhﬁﬁgé fugé é’l?ltelsglﬂﬂl%ﬁ’o%dgcp ok"?x %%gse‘ﬁ?ﬂ}{ﬁh&gcgg{rﬁ’@éed for

tes eac
164 ehbmts aeZD0,(O0NBC 40 th zGSWZBTmtoe (Bl@kman E€dulkean Indle 1 Thactichs

t 4 € sse t siml ar.
welieeD o e R SERRE R sress fens The dhot Begorhy ractin
wals &lﬁllatemb)CM:@th adixed OolMﬁQOS eabh iffaCtich! THEfractioASverR it
Cs but not in .the b&) Rel ati ve expressi on

a"%bé%f; Y Biesteribiet apg! martdoorp‘?@ oy el iepse PR It nd SQP1T.

Pr(ﬂéﬁp Eﬂa&!a?@?n'oﬁ@ul&* \951? t iR evefg f?afcﬁ@l{a&%yon%nﬂllar ﬁ&%%ﬁ and the
. HPLC fractionation of and NCM and wer e

dlerrbatwn efrfhe warkeson die chffﬂmtcﬁra@g@nsg)f me@gerpsegwbwt wergdengied
at the BRtdnTbERL ABtke. 23 k&v %%gm&%%ﬁéd,' v) MW treated with lysis buffer

before being fractionated on the sucrose gradient.
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NCM were eluted with 20 nM phosphate buffer with 150

mM of NaCl at pH 7.2. The elution node was isocratic
W@rwItb®44 un time was 40 m nutes. The el uent WeGI/SG2009/000062

noni t ored WO 2009/ 105044 PCT/ SG2009/ 000062 11 with an

UV-visi bl e detector set at 220 nm The % area under

each peak was integrated fromthe UV-visible

det ect or. DETAI LED DESCRI PTI ON The present invention

is based on the denonstratil®n that human ESC-derived 5

mesenchymal stemcells (MSCs) nedi ate cardi oprotective

ef f Epuee ]t8h'lTr.)lpgihi28tmI‘fdt(Bd Crvgs digmmmdoetypmﬁ for®00.507) 10

in dianeter uch Iexe rticles
and' 7 s, P el e S £ R ot 6P Rl o g, apg sop1.
for FigafedII%AhQSIQQM RNA nh the[@MC@, RN A6vas exttadted from MSCs and
t hensel ves.. _The npl es descri be proteom c ana

ME-CM; dde puifisd %B\Jéswas S R ARyl feRwrateq) PR glyogalggarodc gel and

urﬁmes}w%l{a&s gqd QbRhR DI EM wallrbhtdd witPPB &Y c16ddxKrin,
that_al so co i mrunopr eci ptate, and of nmenbrane and

lysis,huffener Rhognhetipasm A 2t Rag unireated pndsieagrsi @Y gvarg extrgetd fariRNA.
Thek A?&!as\’égéraé&’ B hith %IGEW( FRIRBR AR eﬁR‘:&hPh%NAse I

rane- encapsul at ed teins respectlve
an<Ebha tmshted RNy wircsepatetnd nqiarzakeéwoh betreagaddeA bh e src@fPAGRIRNA

artlcles or l.exes ho that proteins of such
in AR el By s B R B i R O brbee e et 15

sed Frgﬁfetm Densitgl @i RINtAl iaghed€ M1 ABd HfractioRdton@f TM t(]'Mﬁ)retreated

.revert ent, densities u t reat nen

will Yt Bute? and KRR S R TR SaRse R Ty e Gt Bt

ce Mgaﬁ&ﬁa@@e@hﬁéd inTigufe b &eht fRicBbn WhEdktlabiod tbr ROMA. G B relative
HPLC fractignation and dynam c |ight scattering

RNA yiigldder eachy frpetion ip grshsampleyas plotted againsy fragtion apmpere The
rel&We;cbﬁéeﬁ§aﬁdﬂ vug%oﬁﬁzﬁirz&i ioqu]e Mighdat RNW%QQMQ@&H in eacfhaghdiént

range of 1-10 nmhad a rh of 45-55 rim

Whﬂhle\% aghtsary weitas éﬁ%%t tagTétp IRYA gitragted Heonpeash én@@ncwas separated

JQQ? el ipids e.g. cholesterol ‘sphingonyelin and
phosp I'dyl chol i ne denbnstrate that the

car Bigumert BOA was rmohxﬂ:lé&le&sexoisamd:shéDSbunmtuhapmcaﬁimion which

secreted i ese nesenchynma
ol SRR PR RA CPINT aruSmed R gralBe B7ez, 00 RRE R B nt he
supeBiataht welek@hotedfor RNAD@E@Be ex3dOl watke depfratedBmb ua-PAGE and
prevention for cardi ac, or heart diseases such as 25
V“ngﬁgg %“h%%PEW3@3$ﬁPW§nnatlon or heart failure. They

MY FuR2 DRt fthy aak1ly§i8 BANIRNA M the \UM! qzm rs&H b@ﬁ‘om MSC
injury. PARTICLE We describe a particle whi

angjdieiGM pices ybedized toaaierparignehipseoatpinieg pmbmf@) mlRNI?‘h granscripts
listR@fr S erBa?@lfwl@Jsla Y&R! Pnd H@Hh%&%n é}é}foﬁﬁé\é ugfé;é e

several neans, for exanp y secretion
bicdogicil sppbcates of eadhRN Asarviles. aJFt49 il were dekested am MSE] emd 63

were a/eéecged n the%ﬁé&g trﬁgsge’:ﬁe dCT/ %%rtggsgé %%%ﬁ%eveﬁs 1F ﬁ%tﬂ%@ggg %nd
thel GJMCB(S Wwerelekpressed attddetectable level in CM but not in MSC s while 47 were
detected in MSCs but not in the CM. b) Relative expression level of guide miRNA to its
anti-guide miRNA based on hybridization signal on the microarray chip.

Figure 23. HPLC fractionation of CM and NCM. CM and NCM were fractionated
on a HPLC using BioSep S4000, 7.8 mm x 30 cm column. The components in CM or
NCM were eluted with 20 mM phosphate buffer with 150 mM of NaCl at pH 7.2. The

elution mode was isocratic and the run time was 40 minutes. The eluent was monitored
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particle may be secreted into the cell culture nmedium
The particle may in particular conprise a vesicle. The
w@a0oviledoed may conpri se an exosone. The parti cCPEESG2009/000062
descri bed here may conprise any one or nore of the
properties of 5 the exosones described herein. The
particle may conprise vesicles or a flattened sphere
limted by a lipid bilayer. The particles my
conprise dianeters of 40-100 nm The particles may be
formed by inward budding of the endosomal nenbrane.
withhae (Pawisibid édectmysetn@ 220 am dEHRS tapea @hder kadhBpeak Wad thtepratd

af _on sucrose gradients. The particles my
ﬁoﬂgg%ﬁ%ygﬂé% eF?c@ﬁolesterol 10 and sphi ngonyelin, and

DE idraft markers such as GM, GWB8, flotillin and the
——gﬁgLB;&§85ﬁ15¥iFase Lyn. The partlcles nay conpri se
on eFRJ %IJJP l;lF m%nqigl)ﬁ I ﬂ?as@{ &Stﬁmi &sggt? | At gg'Jan E§bec@rlved

cel n1ce conai
megdvistiy i )stenseetlh (MSCa) rmdnd:tecandnopnbwbavzﬂ dfecstthrougir secreted large

corf s f i 00 R ELmer AT FORAIENSS B BREFSIFCTEY (IREHe e used

forGhurigeut €MmeANRLInOldIND & @RI PSotedtiof SR Plaoe Ofithe kalls thethstives.n
M5Cs, or nedlun1mh|ch IS con |t|oned by cultur

vecthe Erpmplesdescrbe PRRSPIG ARATYsisert thase e¢pp @sessr@&w@tléaleby

prek&iRe VBGxosctHE BssBeifted blokdif e 2TH8E00DD AAd WAR $haphlseBy. Of
the nolecul es conprised therein, includin

impunapresintate. and of siembrase anbeyeselie proteins thwxmglt%@@rmt-
RO AR Bl i Rl bl R il A AEES

protding respeetveritpl e treating or preventing a disease. The
23{ l(i)"fl ﬁ a ”gns tg Gh df:mg ﬁ%at% o‘ih%% o{o:pﬁrtlgn dtt tﬁl strcla p];uggl[():pes 8 & complexes.
qusmmhznsprotemi 5meﬂ. pattieles sreotprrEs lfaus M)NSdepdndehﬂnS por t

secgffn%it%tfq%gdggéagssog 33)3@! ﬁ? HD g@ﬁ'gt rexqp %\3% H%Pregcri]g’ng ggs}tgs upon
tredtle WitH 4 ARMbANSHRIsGufe The §REHBR hisé cRNANIRNAS- égsoo nts) in
per oxi dases, pyruvate and |lipid kinases, 25 an

chelrgralorachinad e sicie. HRHE fipctisma i ans SRR iediht sgattering studies
furfiePiRdictieat ARG Lectablk paRfHidsiie fHe%Eoreﬁd?)emﬂ'ﬂﬁ h%'(ﬁl)@yn%Yc

corrprl Se one or nore tetraspanl ns. he partl cl es rray

radiusrtgly) irange o RNA0OGId hed a th @frﬁF&\ﬂAlm The t erm"particle" as
us e?l{lésg Ef%k'\ﬁdtlgl%ctg AL vmm{ &ﬁ&%ﬁf rL&nt%FE@J‘hpﬁdsdé gc‘ hé&itSerol

ermy esmm
sphlmmlnmehin hied xbhosphaadyielméine Hy‘mmstra;lt ¢hmt ﬁ&l chrdi@otédvis€complexes

h stem cel | 3|on d medium (MSC-CM) . The
in 8 S Mg SbEn C pesrArDd YOI, T east an activi ty
of Th&e MeserehyiiGtetMell PagticR3) dohfpllXeByexBSomdsesdybesiséd Pr a

for, and carry out, substantlaJIg nost or all of the
varigty, gf PWPRSEYH U t%@ee}or\mvgmy opeagdiac or heart diseases such as

1scﬁ’z§yl§@3@%/ lm&on%g h&PGaftiYe. TIRY neX AR R uséd¥r repair

artlc e may be a substitute (or” biol ogical
fol parfysien ifjwiy. t he MSC or MSC-CM The particle may
be used for any of the therapeutic purposes that the
PARBICLEr MBC-CM nmay be put to use.

We describe a particle which is derivable from a mesenchymal stem cell (MSC).
The particle may be derivable from the MSC by any of several means, for example

by secretion, budding or dispersal from the MSC. For example, the particle may be
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5 The particle preferably has at |east one property of
a nesenchymal stemcell. The particle may have a
whemboagioeal property, such as a biol ogi cal actPEI/8§2009/000062
The particle may have any of the biological
activities of an MSC. The particle may for exanple
have a therapeutic or restorative activity of an MSC
The Exanpl es show that nedia conditioned by MSCs (such
as mesenchymal stem 10 cell2 conditioned nedia or
MSC-CM as descri bed bel ow) conprise bi ol ogi cal
prodotedy éxuided; eofitted\iBeharfbnathe M3@aWhae dfe MSO &t intcall culgiré, ahie

the he bi ol agi cal property or
pa‘%F‘SI"baa%%éFcrg f'\'f?&?c J‘g Ef?ﬁ’ﬁy t her ef ore” correspond
t 0 ?Ehé)paﬁ)ha@ haglin pur@ddricympfiscatiesiciet Yhe gticMImay comprise an
nchymal stemcell conditioned nedium Accordingly,
CXQSH@ep%HaEIC@SﬁaWIEW $ BI3Y GBPIAE apy,Pre ¢5ineqre gf thg properties of

theRkORGIL UEriB&d 1Redih Vi ties of a nmesenchymal stem cell
15 condi ti oned nedi um ( MSC- ?\Tﬁﬁi Mesenchymal Stem Cel |
r

Condihe pastielel Mk @empriseVBEcieny eneshitherp Hmatgd b p lipid bilayer.

THEHRAHE B SRy Wkhelids O AERRAGINATE bkt M b formed by

inveud buddﬁn@fahmﬂemtayminbsme 1) hceplattlcles hﬁ@)laveaa dmlsmeoﬂelnB -
h f el |

1.1% ﬁ?’?lﬁar“g Oﬂ%aﬁ? %luﬁ C?S(z éra goﬁsvﬁe r{)éln{c?]eg rrqange enri q}eﬁ r1r(1e cholesterol

andspllingomydlive ankBisid edfymadkes tsaeh €M1 rmlwblm)tmﬁroﬂm&d stbyradein

cess, conpr.i sing obtaining a cell di spersing, a
Kingie o hEPETIFA TECSOTRREISF OREHTaYe PR et ingresgchymal
steﬂlleo%nga&dﬁéhten&mﬁfasaém céwodaﬁloﬂémamhqmcncm SsudlP 8L068tein

of co-culturé in a serum free medi um conprising

G2
chagessasistin ghpeciBe EntheMSC maMSCGM. PieyTaay qomprisc RN Axfdy esample
miRKN@duced or isolated in a nunber of ways. Such a

nmet hod may conprise isolating the particle froma
mes Bfeqingvied a partiele awbidh comBayes ogeiehmerergerdsod gergyproducts found

o GRERE RS LAl 6 O RN

molgyleb secresal tt thel MSET. Seodaarp)dreclmanbeom@n&emabﬁanﬁcbfftlrmlecules

non- SOCIat d 30 co s base oper of
cofipise BRE R acTiding MR RE Brekhs i ap b PSR S ibg Ssed o
suppihent B abageb it implaecaf] e Mt medfin? €ondRidagEby the MSCs

conmpositign or biological activity, W 2009/ 105044
forthrerpuspgsg 9 foy Guryente trg mgi?ép@&?mﬁ“glaéiﬁé%ﬁenedl um may be.

fi 1 TR¢ £AHQE nfaf BGRPidea! §bsOlic o fghll{d 1HQytoEl€e'lé'{’6n & g t@bulin,
subsequent to separation. For exanple may

actin and@etdtbinding ptteins, insrase s meﬁrdqraneefx%\wlaed @rﬂ@spm‘tterg a
anreixfn€ afld rd (ft&HL %fgn%‘ﬁra%mucﬁbﬂ prgteﬁnsletgi g'?;?e?( n n Rfasty b114‘-3§-§ E’(“P

tangenti al” force tration or ration.
hetevoempére: Gﬁ:)rdtd:mamembolm ¢rizymenegipeenxalasds, pyrswwtet atdll lspld kinases,

cul.ar ight o | ze . CUl q:ts[é d t he
anf @58 2 WPt PPy kit FRSL pEEobE b
parﬁ@@ltﬂﬂﬁﬂtpartlf&yma)bﬁ)mrﬁrﬁd oneltem&re Redtabpadine ArHegdtictds may comprise
opt ionally filtered or concentrated or both, nmay be
mRNA and/or microRNA.

The term “particle” as used in this document may be taken to mean a discrete
entity. The particle may be something that is isolatable from a mesenchymal stem cell
(MSC) or mesenchymal stem cell conditioned medium (MSC-CM). The particle may be
responsible for at least an activity of the MSC or MSC-CM. The particle may be

responsible for, and carry out, substantially most or all of the functions of the MSC or
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subject to further separation neans, such as colum
chromat ography. For exanple, high 10 perfornmance
woO p@aitesoghr omat ogr aphy (HPLC) with vari ous col BeriSG20ay/000062
be used. The colums may be size excl usion colums or
bi ndi ng colums. One or nore properties or biol ogical
activities of the particle may be used to track its
activity during fractionation of the mesenchymal stem
cell conditioned nmedium (M3G CM. As an exanpl e,
light scattering, refractive index, dynam c |ight
MSC-aM. ot exgnple, thé phitickd mapbea slbbiitateqosbiolyichisubssiade)tfor the
M%(SI Ilgl\ré/ iﬁ\e] particles. For exanple, a therapeutic
i MPEMsuch as car di oprotective activity may be
usetthd garfi¢lafity bBaseddbi atlylof tHiuhdriygulic pEbbRp at @B MST &e
foll ow ng paragraphs provide a speciftic exanple of how
M '@%E\%gﬁ/ﬁ‘&ltogi%m cell particle such as an exosone
may
D e R e Bogpier o R snBi) GG B he
patgiclegaiy have abiotngiriat propertyt, sucliiaea hgé,@mh gativity skherpagiele may

T N e

thepdpenid orrresrbratT\teelcnﬁm mfnmrMSCbe suppl emented with

|ns ranferrln I [ I TS
b i e b g Shad Cor BBy o Resgytyraidbem
celCﬁtmdrtioﬁéﬁ ﬂ&goﬂaSCTGMﬁ ﬁmaﬁﬁeﬂ&kiow c@ﬁpmf 16gyal balvmes of
ou 5n FGF2. . T SCnc tion of PDGF A

§£ ()Jlf‘, ofs Lg: ttyfing f%ﬁ@ > Wﬁ veéoﬁtﬂﬁ,l?lglgglcal property or
blo%gt,@aamtn&y opﬁmcscl dlmh&tafo%@&&f%dna t®h biological roperty or activity

b-mer capt oet hanol , or ang nbi nati on ther eo?
of grempssnehyynabsterm el gonditiqned mediwm. Ascordingly, the parycleenaw

r

copiiort o i bibeil pRopef S op FATIRY S omE RSyl e cpl
combfidred fredivm @ISCGM). um The condi ti oned nedi um may be

centrifuged, for exanple at 500 g. it nmay be 30
condterdrclytned Stey Call Coraditiomed MedomgMIC-Gdfibr ane. The

Conans Balked QA Rt AR o N BRIORR Fern O, o

CoaditiomrdeMedivin ZMISQLARD ﬁﬁél! bPGhialned 60 94100 G2nesdiichinal stem cell

diti ub
MSE b STt i et Sl B veHfcretn it 14 uraacipes and
isoldtiyig B cel palturé Rddidkh. The Mesnehynsdl 68m oenynasllbé PrNEddUsi 0N
matri x _such as, Sephar ose may be

mirv<Bie ey a) Gl Cmy
ProgespSRMEYisipg ORI if? calhRY disgersing @ cvryogic %F"T ) Gl ctampdhe
celR\OKk deszerﬁieﬁt tﬁ%of”ﬁ?af@é’ p%ag’aml 19%%@*565'3@ oﬁéd@ﬂﬁlrehii AT
may 5 conprise any physiologi cal medium such as
freg gediwen comprigiag F ﬂprl se 20 nM phosphate buffer with
150 nM of NaCl at pH 7.2. The chronmat ography system
may Mseerstpmal StsretdbiPargielea f1 ow rate of 0.5 m/nin. The
el Utr OBarflO Y BY pRALELS [Bld SOSIRARE Sudh a B
B Baused tagwpacll<l thelpréégrlgsgééuo el uti gﬁs.u fcthof »
coxﬁpaxs:twahtmgﬂ@pdmcleframanmelﬁcrbwmdystm@ll (Mg@) Such a method may
cor%cg%etlseorlalltln §eﬁ%lg %et gagtr%ege ai%m ait: OncSon 1on$c|i né?deium
(MSEu@R) t 0 exh| bit dynamc |light scattering may be

ret ned.. For ,exapmple, a fraction which r oduced.
o ThePeticle P b SoIE Tae il Dyeine Shifared B ropepgated
coﬁgbﬂeﬂﬁs Béserdfbn&ny slgy &fMnthé piraclefrolkxalnﬁplmtwlsaeﬁcle fid¢ Be s
n

mnutes, IS
isolated based on molecular werght srze shape, composition or biological activity.
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exhibit dynamc light scattering. The rh of particles

in this peak is about 45-55 nm Such fractions
w@orpnied nesenchynmal stemcell particl es suchPEESG2009/000062
exosones. 15 PARTI CLE PROPERTIES The property of a
mesenchymal stemcell may conprise a property of a
medi um conditi oned by a nesenchynmal stem cel
(MBC-CM . Methods of producing such a nesenchynal
stem cell conditioned nedi u# are descri bed el sewhere
in this docunment and are illustrated in for exanple
Examat ordithmbditedidih J&yeoemlamlrdryommraedwﬂoﬂed@ing, prior to or
bIO|O?I0a| property such as F cal activity,
su t@ssegqratmnofgg:?(@gple,dﬁrfnpx/ ¢ It t ugh @ membrane;, for

exéiﬁ‘ﬁlg bRPHAK 861zt BFmoleBflAIGLdig oo ti bé/ Sibflef t%i&lgeﬁthi force
reduction of infarct size. CARD OP ECTION T

filtgagionjog plérafilisptimyve a property of mesenchynal stem cells

an d@WQ Wﬂﬁh w1l%5a rgérﬁlmlﬁ’ee&l a sﬁw‘%_hllgi%@agr angiltl'bmsize

nprising cardioprotection
cum)ﬁr aki deperited art the Assayy for dMgedude W eghtelsatvhern irothis document, may
i nt enance of cardiac function during ischem a
éi/ or reperfusion. Assay for Cardi oprotection
Car dhepsrditemtd medlmyoﬁtmhaquﬂmaawonhﬁnaﬁ&aw dr bish,igayebey

re of .the scri bed .i n_Exanpl es
Sulyect 1@5@3 I SSPRYatiy, mw 25 @@wﬁm teRoF orBERe, High
pex@ﬂr@ﬂaé W@lﬁlﬁ&ﬁé‘{ogﬂaﬁ: g?'ﬁthmﬂﬁoﬁlaé()ﬁmﬂlsﬂﬁ@%rds&’d qhe
s an

mesench stem ce or mesenchymal stem cell
colupig may gR side Fedsinn coMBmsCRpindiBgsPIugngg the ability to

redgpe .op?ﬁ'o bﬁ(e‘?tles%ﬁ‘ bfo 1&P%:t19¥fe§)9f tﬂ% Sﬁlbl@rﬁl be usS@¥rack

_ for xidative Stress T Uction of "oxidatrve Stress
its petyv ifysluring fragslosative o dheagesdnaryinabstem célhcanditioned medinm (HFSC-

O RSB T AR Sl
visittle datactors may de asd to follwnthe paracike Focexahple e kesapamit a[cthy
i abi | jt tored b i on. . Hur
suchageaidiirres Earad i begsed TRtk B S50 tipe Fstionation.

CONGhé FNRRGhg FREHHIPhS prolRiS @REdLYIEd xampRIBf Biela rid¥eiidhymal stem
saline as a control) and treated with 50 M H202 to

cell partiele sush a3 an exRsowe iy e obdinedyj api l ity is assessed
usi AOmdded@RthaPlibtd c@ll(ﬁairﬁeﬁb ﬁﬁy 3k ploducedd c%ﬁut"i‘ﬁ%jmés%nmmaﬁ

after H202 treatnent. The reéduction o oxi d )
stegt ¢edls in ampdifmrte henditiss in J: Sanesenghymal stgm qefls may gomprisgy
{ | .
o ERNNE o e mufcotafle ANER, THEDRIFMT By TR Bl
dogranat nmhprlseqthml tedoﬂibajmntbdmumyche sopenatigthaith instlentreedférrin,

oS 3 B SR ST GRPRER, Ry
coﬁlpﬁiel RIDGF @fB. Thé egicexiration o LIGF2mbe de fho@s 5 ng/nf] FOFRI Theed
con entratlon ?PIDIEPJR ?rga?flbg Ia guth%rg/rr?lxh" eI r%xg lur%y comprise glutamine-
penicillin-streptomycin or b-mercaptoethanol, or any combination thereof.

The cells may be cultured for about 1, 2, 3, 4, 5; 6,7, 8,9, 10 days or more, for
example 3 days. The conditioned medium may be obtained by separating the cells from
the medium. The conditioned medium may be centrifuged, for example at 500 g. it may be

concentrated by filtration through a membrane. The membrane may comprise a > 1000

kDa membrame. The conditioned medium may be concentrated about 50 times or more.
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The tissue sections are assayed for intense nuclear
staining indicative of DNA oxidation and oxidative
W@ 20036350420 | NFARCT SI ZE The particle may haveP@r/SG2009/000062
property of mesenchymal stem cells and/ or nesenchyna
stemcell conditioned nmedium (MSC-CM conprising the
ability to reduce infarct size. Assay for Infarct
Si ze Infarct size nmay for exanple be assayed using any
one or nore of the nethods 1525 described in Exanples 6
and 13. PARTI CLE MOLECULAR VEEI GHT The particle may
hav&hacomditieaed mediwaingdyt begiibjgeteatiquid thramatb@thpkiDsuchlat HPLC.

) ave a .ol ecul ar we t .of eat er than 500. kDa.
ThE SRR ot et RS Dhore et GeraAg R cigfusion mitrx
sudhifaé 8tsHardsh Myb@(ﬁ@eck@@an SEhmighe; a MYKEGudra Eoliih WXWX be mm
det er m ned ¥ variqus nmeans. I n princi

or #hpk &gl &0 KL fréyx 398 mye 3y B pwglopsd: EF f1s éluent butfer may
corﬁ%?_s/%tsag g%‘gs}idg%gdg g'xetﬂ]l_l%ﬁ §ieh bORihd rIPrHQ}hccﬁ‘n;)(‘@e 2@ B }Q&Qﬂﬂe

menbrane with the rel evan

bufiigsvaithul SmMedf g¥eCl ainH 3£f The’lﬂheorlpmgra@yéystm enayebyg egwibiprated
at epﬁow ga% & 613 Pﬁﬂgﬁé‘ l'% &@6 §ﬁﬁ9 ?sto};rgﬁc QJY GOISRARE Yt 220 nm

protelns W IO 0ogl cal assay
mapbe asedab triki the progresV\ef egilﬂonbl}ra%s mAgbe oxarhieepfor tlyminac light

h a .ol ecul. a i n 100 kDa.
scaling P A it Blastt il cnflyBCRL ST 0l noot
pr l()Flabiiit&s @fhidhhaee ﬂﬂlhﬂ tcCdxhibid dyharhﬁ&li%ht d&aﬂtbrﬂa@(}ndy[% retained. For
mol ecyl] ar. we { into .t ter.,than 100
xqPRRIE. Aaskal gllgaa Ry ucrt%?%ﬁmfréera lgm escwh%ﬁ Ubjaad
whtca efutdstwiet 4 RfentiSh Mink A 1 V-13 WhiResSsRRh ﬁgmﬂmwesf islfburatid on
th a nmenbrane with a 500 kDa cut off, nost proteins

exfulwt dynamimhight spastering. The sof perisles BUbisiperk 1@borSHEBE Ingr. Such
fra&%lng B&mﬁ@s\é meds cﬂ%‘al@stén? £ o1& sa et a?sfexB s200 kDa

nol ecul ar welght " retentate racti on. S |nd|cates

PARPRLE PRBPPRAEL C!l € may have a nol ecul ar WBI ght of nore
than 500 kDa. Assay of Ml ecul ar Wi ght by Biol ogi cal

Act TNé prspetiiofahdseRdh§maBsterh aMBmay emh;ﬁrsa b @fopery N4 mefiium
npre than 1000 kDa. For 5 the partjcle my
congfiangd Ry ¢ mesenshuRelsts) GV E R Vaods Pharedycis such a

megé?l@mrﬁ‘an St dell c%nﬂgl)l?e‘a%@ium WRidaQtibed eI iheRS in :{-lqg)goéﬁ%nt and
the Tel evant biological activity substantially or

arepH@éremimafﬂrleyamnleﬁaﬁmBle ilipeloe retentate fraction.

o PREBORYE o orh LA o oAl Bl
Exanplps/oﬁtyolngyalcagn‘p'tid:siecladwcacdloprhtectmnotedgat[oaIof oxidative stress

an retuc\”t'o?s of the particle described el sewhere in this
SAUGHOR O ISHCRIEay of Mol ecul ar Wi ght by Infarct Size

C@@éﬁfi@%ﬁ*@# nfarct size. ag ) MY comprise

The particle may have a property of mesenchymal stem cells and/or mesenchymal
stem cell conditioned medium (MSC-CM) comprising cardioprotection The
cardioprotection may comprise restoration or maintenance of cardiac function during

ischemia and/or reperfusion.

Assay for Cardioprotection
Cardioprotection may for example be assayed using any one or more of the

methods described in Examples 5, 10, 14 and 20.
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assayed in any suitable nodel of myocardia i schem a

and reperfusion injury. For exanple, the biol ogica
wa@edwaotoys may be assayed in a nouse or pig nodedT/S620091000062

as described in the Exanples. 25 In summary,

nmyocardi al ischema is induced by 30 mnutes |eft

coronary artery (LCA) occlusion by suture |igation

and reperfusion is initiated by renoval of suture.

Mce are treated with |iquiéd containing the particles
(such as unfractionated MSC-CM, filtrate (such as <
OXIDATIVE STRIBO kD fraction), retentate (such as >1000 kD
retentate) or saline intravenously via the tail vein,

5 mlAtpPassCle BRY have apeprlysaf giesenhy Mg stesn pedls and/or esenchymal

steh?%il%%n&ﬁjﬁleg CheBitf é&S’c (ﬁ@i) n?prﬁ?ﬁ tﬁ’e' Mlt{ E%ﬁﬁ%r&%giﬁive

I's determned by religating
stress €or ytopfatestion). Evans bl ue t hrough the aorta. WO
2009/ 105044 PCT/ SG2009/ 000062 18 AAR is defined as
t hedssupforididagvelined by the dye and is expressed as a

Per 013488 o 51k Sl L SRl Wby Bl Be b 31e)

size IS assessed 24 hours Pater
asshy Gf hydhegee peioeide €HAQa)-wrelucef @tlclpath) Ineummam, gydrf)ganamtdxjde

| t.r d Y | t |1
(G bR kot T ERER) Mnlthap FERGREOETR pelRieb kil L
viabil oy Rlﬁlﬁﬂo&@byfﬂrﬁﬁhlbﬂl& db&bfﬁl@log GﬁlﬂﬂilﬂdulfemlsleEMl&,lls tlRi S
ates t.hat the | e hasS a nol. ecul a
mﬂeﬁ?teﬁwrt% pmlgﬁeqonfhﬂa %dc 1yrg |°évl§fﬁn°*&m%ftﬁmcfﬁ[‘ {yith b Silhe as a
coMRITPARNR ated wikth S0 QM @ﬁ@{ to ihd\RB oiﬁg@ve“s@@gs CENRAbifryEs %szged

The particle may hav size of greater than 2 nm

usipg Teypan BIWCIHﬁ%atal 2524: S6@nd 4§ bow aftardhOp fragimsnt | m 1o
nm TgQreﬁﬂatloﬁ Q)f G{ﬁiat% stHds gﬁgrtﬁgpbe I&g ega{]fng%h?n Ry assay of

have a size of greater t 100 nm suc reater
DN A aridatid. mmivokixadatiae strass mayralzo haessayedsis fadlopfs. Plgs are treated

w1t‘chl'{f’?$ ‘g E}Péle %on&{tuﬁ eg merallu?n ogmgs%#alrgmal ggm REN Llellgllsseagger as ¢ aecnongol).

a range o I'Zzes, suc
Tlssne feoti@f of pr@hei’n amdbmuﬁﬂ leea2 oRitative siro in m;sue seunivhOof

150 n nmto 200 article .or .
nefay i yBieafap B s e Ry S0RgBdRmsGesifs o ifirea aNA
Th fisdu@ séiond Uit asdlyedTort iatehSethud addtaidig Mllidative DN Moxidaton
particle or particles my have a size between 50 nmto

a“ﬁ‘@’é)‘Fli‘tfﬁeStr%fl mto 150 nmor 50 nm.to 200 nm The
article or particles my have a size between 100 nm
IN ClTB%Z'ﬁm or 100 nmto 200 nm The particle or

par nm
EPEio M I Gebb i T ua i Ty ey ey mal
steﬂ‘r ¢eIﬂQ:Ioﬁkl|ﬁoneti e:dflinz M8EYCNIEcontteisiigithe il it yo fedde® infarct size.
fractionation and filtration through a nmenbrane with
theAﬁﬁbzwanﬁnslszze cut-of f. The particle size nay then

er m ned trackin gre ati on of co ent
or ol PR 1Y @hemRie b LSE aOTeca o LaD: Meds
desoribed ieRkampRe 6laRd @t er m ned by el ectron mcroscopy, as
described in Exanple 25 21.

PARTICLE MOLECULAR WEIGHT

The particle may have a molecular weight of greater than 100 kDa. It may have a
molecular weight of greater than 500 kDa. For example, it may have a molecular weight
of greater than 1000 kDa.

The molecular weight may be determined by various means. In principle, the

molecular weight may be determined by size fractionation and filtration through a
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The size may conprise a hydrodynam c radius. The
hydr odynam ¢ radi us of the particle may be bel ow 100
wo0ohosomny be between about 30 nm and about 7BCT/BG2009/000062
The hydrodynam c radi us may be between about 40 nm
and about 60 nm such as between about 45 nm and
about 55 nm The hydrodynam ¢ radi us nay be about 50
nm 30 The hydrodynanmi c radi us of the particle may be
determ ned by any suitabl e lfeans, . for exanple, |aser
diffraction or dynamc |ight scattering. An exanple of
meanbthneaviihathé tredgviant maledulae mieipht oretotid The¢ partee sizerimag then be

e s el 3f SOUSBS PSP ENPCRPTI AR T e

bioflipfidal 8dsgy.may conpri se one or nore proteins secreted by
a nesenchymal stem cell. The particle may conpri se

oneAyay OPAPIephior Beighit BISDEPIGEN mesenchymal stem cel |

o The paEelE oy Bt d e sty of learsi O | Btk Foryample

thelPaftRle m4PBe fich FRAE MostPRSRIAE o tRE Bartn@l@%nmﬂesmﬂ{aﬁ 100 kiR % or
nore of these proteins. The particle nma rise

molagniar wRighbieripea dle theguater tltané% kB srodgeylar wm t retentate
fraBidl @h&ﬁsdg&\& BgieRoh nﬁﬂleb{y, vvhgh l%l{ug?&%df foQilRatlonSHithd

prof el ns gene products of genes. Proteins
metrbrapigevithrao108i ki awhgff yrost plotetnsed therpamidhwitle lesethan 600 kipa
| :
ol Rl Werch 88 g W SRS kDR Qb Ve et
frandnhTth ividikearxss ithait el phaticketrhayrigive aimvldchiar paigagefapdrs than 500
kDbeI ow. 1. 1P100021428 Actin, al pha skeletal nuscle;
3. .1P100414057 Actin alpha 1 skeletal nuscle protein;

| Pltlﬁg‘lﬁgcﬁ!)fo 8‘}3 gg’%@%?ﬁ%byafg%&ﬁf’%gw 1mJ§C| P 36023006

Act The paatigle tag aavb aﬂﬂole&larlv&h@ﬁ@ﬂ&m&tfﬁihﬁcmm kDa. For example,

lasnjc 2: 7. 000254 Actin, enterlc
thes%ﬁzfﬁ) Hmy R fush thet Wl' %‘gw %@tfa"éza . aTgemprana i & figlecular
wefght Lf6FF 3N 1 000D D 1 Gé1EvaAT biokbRicall AtiiBOb&drtiaflG iofl} bl‘édcr)rrgmantly

'euci ne-rich nucl ear phosphoprotein 32 famly
renginsjin the netepiterfergtan. Adtepptvely ot ivjaddition, biolpgis) @ativity myaye

abséhBin REOK Bh fralton. #E&W&%@p&tlsﬂ H’n%c s%'aﬂ ofitfie biological
1P100418169 20 Hypot hetical protel Zp 68 PO3159;

activities 0P HHRFRORB:1ds s¢RIhed ElPwhtirs ndhis dp¢uprent.j nh| bitor 1; 16. -
| PI 00004656 Beta-2-m crogl obulin precursor; 17.
| P1Agzt a0MPplespur Weight olhfarenSBRP1- 5 of Bone

fror P &'O qu ICI &le B{ #\ggdfpgétlv El%z é:gﬁgrlse]rgduc l# 999%?(9%1%6 as

Splice of orm rphogenetic protern
asspyeeldo Iaswsqltalm mddel goiybéadib iShemeeand repeffosiom Bty -Hor eﬁample

enet C otein recurs
the SN SBAISER tecesBe] BfrapysB ok LT el iy gescribed i the
Exafplehiogeneti c protein 1 precursor; 21. |PI 00006980
Cub OSSR S5 Ingusp By 40 Supcs 1ot coromary afery
(LEAY, WW%&QQ&@J@UO@QM repEHRIRRA PR ia R By GEmb el bPéulre. Mice
4 antigen precursor; 25. 1P100297160

arergpgted veth liaid gontimngthprIEples (susoasginfiagtionpied MSGEMBgfiltrate
(such as < 100 or 1,000 kD fraction), retentate (such as >1000 kD retentate) or saline

intravenously via the tail vein, 5 minutes before reperfusion. 24 hours later, the hearts are
excised. Before excision, the Area At Risk (AAR) is determined by religating the LCA
and then perfusing Evans blue through the aorta.
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‘mojespiapyeightviich isdvigher than the relpposeuels of te

Splice Isoform 2 of Cadherin-1 1 precursor; 27.

| P100304227 Splice Isoform| of 30 Cadherin-1 |
w@e@eno®as ; 28. | P100386476 Cadherin 11, type PCT/SG2009/000062

isoform| preproprotein; 29. [|PI00024046 Cadherin-13

precursor; W 2009/ 105044 PCT/ S&009/000062 20 30.

| P100290085 Neur al -cadherin precursor; 31. |1P100029739

Splice Isoform1 of Conplenent factor H precursor;

32. 1PI00012011 Cofilin, nd8-nuscle isoform 33.

| PI 00007257 cal syntenin 1 isoform2; 34. |1P100218539

Spl AAR ik defimpdras Bregiea@oit Btaigechby the diraarld(iXeypredsed a5 a percentage

| Pl 77350
or B I Bitpd Balals MR st AR b ecfingd i Purte
ancﬁT]DﬁaWhérXIﬂie) relakiad mfypctaide ﬁsﬂgmﬁ&'ﬁtly rddEfl:dma 2438k thyatedcrth

| so Sho of Col | agen al - X chain
mefﬁ"é{% fot gl °°n¢lwwd4&93%(l@gﬁé\é éhw&niae%wsh asa
>164VEY) chﬁ@erﬁ&f aonﬁﬁredltg) kAR AKR AR latds g el ;ﬁl’tR:'F@has A(1)
chaj n precursor 0. |'P100164755 Pr ePro al' pha2(|l)
e (e.g., greater
thaﬂllg&ﬁklgg)l) chain precursor; 42. 1P100021033 Col | agen
pha-1(Cl111) 10 chain precursor; 43. |1PI 00167087
PAggéﬁgu&r otein; 44. 1P100021034 Col | agen al pha- 1(1V)
chai n precursor; 45. 1Pl 00479324 al pha 2 type IV
C 0| Tﬁfgﬁm@é £y Gpveat K1df gdater tHaR 23 ABS BartiCleInh33RNe a size of
V) chain precursor; 47. 1P100303313 Col | agen
grea’febﬂla" icm 10 aps 20y gy 30 iyp <t im g0 mpy s pariislomaghave ggize of
grefePthgh 100 Af; subFPhOPEA35Rdn Mhﬁ et RleayHve a size of
| Pl 00018279 Col | agen al pha-3(V) chain précursor; 51.
subsppadPO0I6 @uireaigen al pha-1 (V1) 15 chain precursor;

oF T BRI S cHEY P 8 kPt i sl bG8 2.y 1020

nmL 2 ofndp 70 2R 2 nof toQOD Inang @ mmetb 3 ﬁ&nm(dva)nncttvémﬁ nnp Tbe parsicle ;or

| PI 0002220 | ph o Ia or m
parfis B et e B0 a8 Ry B0y 2 G fg o or
20 n/axb Q00Mh. Dheemﬁcﬂem: pﬁﬁcleslrﬁab&ﬁaaé)mabéswhmﬁ) nrh $©f @mm, 2

of Collagen alp @P‘? chai n_precursor;

SONp 1007 2‘75%P'§H%1 2 the\nartzcéf: U Pprticls ﬁlqyélam pipebetween
100 fuﬁ %‘ § 50°hm oF ??] ) llllﬁ 1‘9 O8riR Zhe ﬁic%tdr cleggnéies Igg Seg)ﬁ%_igeﬁyg\geen

- acet yl chi t obi ase prec rsor;
ISMH@%@Q mmB precursor; | PI 00299219 Protein CYR61

T R S P

detpmhﬁl by sifd; fréodiondtish @0di iB&a8an thravgh armelhﬂ)radaaﬁtlmhé edlevaht size

Cc nes. rot ei ;. 65, 1P OOO 875 El on

cutpdft 5 i it Magishencs JeBrpisns mgp%reé?fgané% gompopent
prot&hORRH SBEP G babyeaBbRgRal dssuyg SpeCI fic;

| P100216171 Ganna enol ase; | P100218803 Spllce

| sof B% sreney alsq %@qtmne&rbééiﬁcgen microagopy}, pg dryoudeng 3ty Example
21Splice Isoform C of Fibulin-1 precursor; 71.

| PI 00328113 Fibrillin-1 precursor; 72. |PI 00019439

f i biThe $izennay enenrise gdwdrovlﬂlamlmmlsss@zt@d@ﬁymmc rasiyfsof the

pafief T BV e PR A e BT Aot o e

hydradyramic dimp oy b2 bpmeen atsmt 40 b .and mwoaaﬁnﬁosucrsm batween

R v
FLJ Tﬂ&ﬂﬁimd@/ﬁamld BdiQOSBO Aaktifie hagibe d&emﬁﬁed By QaidiOReans,

Filamn A, alpha; 79. 1PIQ0339227
for example, laser diffraction or dynamic light scattering. An example of a dynamic light

scattering method to determine hydrodynamic radius is set out in Example 33 below.
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WD 2009/ 105044 PCT/ S&009/ 000062 21 Hypot heti cal

protei n DKFZp68601166; 80. |PI 00414283 Fi bronectin
w@e@eno®asr (FN) (Col d-insol ubl e gl obulin) (ClE)T/SG2009/000062

Splice isoform 3; 81. 1P100339225 Splice Isoform5 of

Fi bronectin precursor; 82. |1P100339319 Splice Isoform

11 of Fibronectin precursor; 83. |[|PI00556632 Splice

I sof orm 12 of Fi bronectin precursor; 84. 1P100411462

Hypot hetical 5 protein DKFA8686B18150; 85. |PI 00029723

Follistatin-related protein 1 precursor; 86.
CoMpio8006%401 Pol ypept i de

N-acet yl gal act osami nyl transferase '5; 87. |PI00219025

G ulha padienle may corgFrise jop¢ QUMPIEPIALEIH Fqgretqsithysaph@pn@wmahstem

o BRI o e sl

coridﬁtidh@d)ﬁﬁ&ﬁﬁl(wﬁ(éﬂb@eneous 10 nucl ear
ri bpnucl eo te|

like 1:. 9 | PI 000
or oL BIcRe G, O B RSP (2 o1 B3Pof o Bpres 0% or more,
40?9&1:1 fhﬂirl_é’b ISUVJbrﬁMcﬁi; \60%06T;mdHé grl 70;)4629&6&%511@gﬂgmsl IS gurtidle
0 at sSno co e atel n;, Yo. '
may ﬁP‘@BWB‘?%‘“@BﬁY ahoup 2%14' Of thess Rf?teﬁléafheaﬁ?}ewzs By hafefined py
reflebiceltb @i dTiprdtéins &%&Q&&%@@&%fmléﬁ BRedpeat shock

protein, mtochondrial; | P100024284 Basenent
rrenp;tﬁgzgs- speC| fic hepar an suI fate proteoglycan core
protein precursor: | P100297284 1 nsulin-1ik

gr oﬁ%prmfe’csa?aymeﬁslpﬁ@d ﬁP'Btﬂé?Sﬁ set oy icligpled? - bedayv. Table DI

corhﬁq&,g%%?gl%lﬁggﬂ&élﬁ “Huhbred 139050, 28 Gk P hs mb ﬂﬁ#'ofb%s%m ein
recursor PI 00029236 I'nsulin-11ke growth

umﬁaétf@dfmcndm sfigin plrecragdgraphs pelewur sor; 101. 1 PI 00029236

or o DD2 5 AR hide BG5S ALm el RIRUPART Actp il o,

skebitalonusgle prastioe; h IBI0NOASG03 Aotin, aﬂ)ﬂ@ sn’io@thOﬁl&ﬁ@,?‘BBPIOOOZM”

aqp il S salP P B AG s LG Fr D e BisPrieine o

cytoplashhio @; PriPI0B0ZS416 Wcﬁﬁ,tg’aﬁmia-erﬁ&ﬁ; smobﬂ’ll rﬁﬁlﬁﬂ:ﬁ 8118100479925

Lnsul i n | ke h factor b
sent Dol s BB remmeront 0P 3 Rpid feucipgrin
nud B BROBAGAGrci¥ERTUAY iR bl I 1001109 1134 1854 oteins 12

receptor pr ecur sor; | P100298281 Lamni nin

11’18%1%71 34:!(@? PFOEﬂ"edér@Wll-‘(% 33| kPpgrogteigp i IPIEA4 18469 n-
Hyéothéticgl pIJOP lnolgﬁggylgg 9015 WPI%O(‘RB@% Rfo @b?tcﬁésgmatl n

recursor,; 111 1405 25 Splice IsoformA
inhilkiter h; 1. (PIOQODZ656 Ba_t@aamefgbb@pn peeursgot b ARADS04 2 S pdicsf

| P 00180173 .PREDI CTED: ]
tsof i Biap o Bphe mplpropt B Abteud T prosighiar 14 Thftbadost Sptice,
[sofd&mGSP 1 -BldF. BohP&ﬂQﬁﬁg«Sﬁﬁc Pkl Cpielurser; 09.11BI000131021 Splice

ro in 4: 116. |P1Q0374732 PREDI - si t 0
IsopssPHSIY bt lons FprbhopesE b i ) PreEREAn 100¢ HHod Solis
[solf&HRE B r oFIBbhe dEIMBE@REC Protci® | ?fe@hrlor qubwpmd%mpaiaem

5 -PREDI CTED. simila

ptidyl-pro; 118 |PI 004554

le‘@rf&és%?cd 10A290185 ﬁempl?ment@lwmmx@aﬁﬁmeépmorcﬁ|IRL90152540
o1 AMmPBh0to 16538 24! IBIOH3GF2S REELFSrhEED 4484 A8 D AN ankifen\O
2009/ 105044 PCT/'SG2009/ 000062 22

prechrse RatIPHPP 168 hypethetival priotein R FEpbi1Kil1A]8; 260P100293539

Splff %éﬁ §%?CE&%RE 'l%cai?é Fn2l7alﬁ q0%0%227 Sfllce Isoform 1 of

carci noma-derive rowt
Cadherin-11 precursor; 28. IPIOO386476 Cadherin 11, type 2, isoform 1 preproprotein; 29.

IP100024046 Cadherin-13 precursor;
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121. 1PI 00002802 Protein-lysine 6-oxidase precursor;

122. 1P100410152 latent transform ng growh factor
wedoa/1edomdi ng protein | isoform LTBP-1 L; 123.PCT/SG2009/000062

1P100220249 5 Latent transform ng growth factor

bet a- bi ndi ng protein, isoform1 L precursor; 124.

| P100220249 Latent transform ng growh factor

bet a- bi ndi ng protein, isoformIL precursor "; 125.

| P100410152 | atent transfor2ing growh factor beta

bi nding protein 1 isoformLTBP-1 L; 126. |PI 00020986

LunB@.dPI0p220085 denral-dadRerid pr2los; 1010 GPING02ATE9 Splice Isoform 1 of

ColBIS00807 WAERBRada AhOUE O e esoform; 33

IPIDOGTO5 B &dlsyntedth 1 1|stQQ2ﬁ15mIO®M‘SSBmS}3ﬂce 1$636tm B of Collagen
I P 00019502 Myosin-9; 131. | P100604620 Nucl eoli n;

alpha3 (X1) g preotrass; 355p|11?19%47i7§69 Gelagen.gypadik PBBY hiotni n:

IrbF5os SRGTIGAR oTem A o0a) el diad 00

IPI@W?dﬁ&‘bSPIICG psodernr Short of @HagqnﬂlIIDEdIKQQ)QhaBepracursor 38.

1l 05) £Ca5h Bi-BPEY Prad Loyt SRS BAEEHI G2 s

1(IPtlaspprogiryor 40 IR 06 64 2SEPreprodaftha2 ([ PR 24 r6Birsor; 41.

teipBRBBSEE s eet AL e iEronar Rk i ke atphe- 1)

chdii ptéUlIilS@f 3. IHIDOI 67@8@Q®L5ﬁ4iﬁrot§ﬁi 44C eP1066Y10841C3lI#2En alpha-

ecti : 1594 of orm 2 of
10&5 &‘a"t“l‘ eri“fs%, "’IP@) @3641913 ?\?@0@ R BICR{OPrasgin; 46.
IPIBORBB2NCHa 6g1314§}phi EhO?&%%?&ZaGL&CM prboicsef Peen en glﬂﬂa 1(V)
| P10039877 | ectin i soform 7; 145. 1P100186

chain preewrpor; 48.4B1084 66! 184uidDa m@tel@fédimwsél%ltﬁM protein; 50.

DRIl SRS Bl s g A
chgsh pretimory 52. sIBltOQisQﬁS&Q Splie Isoforiai ZE)ZLQ%@Eg@eﬁphaﬂ@(N-lpcrl@lwl
reSliod SEIRI0RIARS S feciothBhock DPRATAEA SoREBtVS Yhaht O ¥

SMerase
prelCedsor 54.dB0022200 alph33 t)IpIBI\G&GRdeﬁ &oﬂﬁmkpn'eadmﬂ 55.5,

BT B o8 Vi P sp o S argiurh o1 BRI lis03

Isoftfinl £6f ¢SRS ApIRaRVIyahald p@écuRbﬂ 3Tt IP¥GU0929 wdlmﬁ@nypml
recursor; 156. 1P100374179 proteasone acti

coliage fspform 3; Ryegusiopn 8: IP16PP21828) Gystatin B 29 FIPB%OQQ%U&@! -N-
acé‘ﬁtsh%@‘a@é px%@tﬂmre% ?M@G@StMllCatﬂng}ﬁm B bfk$Q468812 PTK/

protein tyrosine kinase 7 isof recurs$or; 159.
| PI 6D4RPG2992 1 Proreip CORSIl pracyrsors |6aeIPRQ0r5éé%)O712|k£bfm¢tnma63

BRSSO QTR PSSR B R i

De(iiéatagufmyt@ldneiﬁ@roténPDDﬁﬂ)llHQ&(ﬁ)OSE)Ebngmron\fmiorgr gantrha; 66.

PipfEae34s afphrenalads o7 TR aihar B oS FueBoifc o8
[PIBO21i6a M1 Gamshia-chbhase; 69! 10102 BE¥DS Sphtdis@faath Bof Flkiffin- Mfeecursor;
2009/ 105044 PCT/ SG2009/ 000062 23 .| Pl 00010402

70,137 FORRGR3 Salicg {seforn & of Fabuling Ipreqywson:7A3 IRIIZBEL Figrillin-1
prééln% W@SIPIOO@)@” fibf llg%é&?%r %AB%WS@GW §;9fce 1sb&%m 2 of

' 0000 I'1ce I'soformLong of Spectrin beta
Flttrﬁldasm gromth iffwtox 17 pm@ursw%dbwgzwogﬁa i loefarme p of Pibroblast

TS esmb? precligty 728002 b SBlce 5™ Bor bt growan
facgoraedehtof A presnrsér; BetIRLO0AZHOR typotbetixiahpriotpihBL 2 2 Bu730r ;

1ph653354 PEIOIRARER. P 18500 7 Hildthid AW ha: 85 00338542
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receptor Il "; 175. 1P100296099 Thronbospondi n-1
precursor; 176. |PI00032292 Metall oproteinase
WO pvobdtoad 1 precursor; 177. |1PI00027166 PCT/SG2009/000062
Met al | oprotei nase inhibitor 2 precursor; 178.
| P100220828 Thynosin beta-4; 179. |PI 00180240
t hynosi n-1ike 3; 180. 1P100299633 OITHUMP00000031270
(Fragnent); 181. 1P100465028 10 Tri osephosphate
i sonerase | variant (Fragneit); 182. |PI00451401
Splice Isoform2 of Triosephosphate isonerase; 183.
Hyb&h&ﬂﬁllﬁ%%ﬁm DKBAp6BA0A 1 66;480. [PEWA 142088 FitRdfiib pspliisarg FN)

g laeoph T EhristaRn s TR0 P Sitics ssagamss of

FibfeHeulin preadrpda8 Xt 111083393 14 8plice |Iﬂf&92ﬂl&ﬁﬁ8br$ﬁlécﬁﬁ PELRMIsOE; 83.
188. 1 PI 00472175 CDNA FLJ46672 fis, clon

IPIQEIR6AEH B ise dsofermyld §f Fibrangesip presursor; 84- éal&% h462 flyepthetical

proleﬁn Iptg)dlfpl%q’w 45 21piiogot B FaeBh HaRkH Bthé?ﬁ‘ 1YPR e 86.
. 1 Prooo1ss Ubi quitin carboxyl-term nal

IPIHW&&Obg@yp@adweacetygalastmammﬁtrw@mz(578U6Pl992tﬂOﬁSf old

BRI B BUTEASTC R BB OR s s

prebirb@0642991 Hypot heti cal protein DKFZp686F10164; 195.

| 1 0 208 7e R BymaltoRictby Haha Tt iagpuenta

nucléhr k‘leﬂl&ﬁﬁﬂﬁﬁéin GHlikel ]<’;l92 PI0BEUSEE1 Bli’mp?&km 99 aP100442294

Spl:‘cglllgf?fgé‘ég&é 1'ra alpreap r X'IhOQS‘ﬁ%g? épﬁﬁcellsofml of Heat

shchlcQQé%ﬁa@)aT&berrﬁ dQNPl’OoDW@ BBB& Isdforn?® bf HbAIsRORABrdte
Pl asm nogen activator, urokinase; 202. |PI 00552339

71%Pa pregein; rﬂﬁ RI02036% 1 Giedahaabihoek ioteas nitpcharggal; 97.
IPlgdl?dZQ?@f" ggs%%xeﬁtct{létﬂbra Azngpilﬁ@ﬁ%aﬁ:ar?sulfgtg ?rotédpgl_llﬁgx Y ;ﬁ%tem _

Annexi n 205.7 1 PI 00647915 “Transge
reg@sor; pEIBO0RYRES Iieolin-tige growtly faetokbindisg arqmzprecmar 99.
lPIh&gﬁ?gg ﬁ’l?l% fi?k%'\%wr‘o ac opblnéln%ﬁroge]; gaﬁecurs r; W&)?ﬁ&g

no Sapl
Insh-0Rd SOWI6fa2@r kinding pedtein 5 pre?:ﬁﬂor [1P1.QPBHOA2VLB6 Irksulimtike

A,.. al ph 210. | PI.0064069 ri ¢ syoth
exchis el Bingie Hrossipoprsesseriace, thiova AR TR ke el Rt
bmﬂlifg 6teinSlpteculddh;003 3000829233 Uhdulindlikk grogsrtlﬁ)%fbr bai@protein 6

pr ot vari ant (Fragnent)

prepi oD S5 TIBOGIPLE [isibn-Bhsieron frlopam s Dioteiha Prse et 105

IPI@@@I 69 IPHMRE ok th fller lﬂﬁ(‘ﬂh%bt’&tel@i Brecdr5dr) 9363 0180328963 K-
Da protein; 21 1P100555762 PTK/ protein tyrosine

ALRFHRS orTe ok o034 6 Ve randghelio prowat Btor eceptor 3

P o XL AR P Bl g SRRSO, Irooajozts,

GaR20n-1§ ADOPI0®120673TvB@ingY binding proBai predis@) 658 0RIB0021405

o083 9 PR S R P

A/CPHJOOH’I@(&BGI'BI mﬂ:mcm lsamralrfbtﬁdpﬁmyaam 1AL (6e40a 874
Progsrln m% | Pl 00655812 wﬁgosarcona antlgen

PR@B‘ MeDygmlar tofﬁG3PPl'(§oﬁﬂﬁ%ﬁ7‘?3f§‘ RICTED:similgg 2ol i n;

osi:; QQG4‘9%§7@@MR@DM5’E@651&H]§D to PIPPA Protein; 117.
028457, highly simlar to Nucleolin; 229.

IPIPMQ@@%EEEQ@T@@esilmrlarzggeptndplpmmm&gasw\ots@fmn 1pgyrlophilin

A P B, 0D PP EED T HHARR0 ReaRRRE, hbioge

riboRIcBOASAS 6-1ike MERS QM d &1h IPIAGEA72PRREBBEIEAL: siaildvBo
protein; 236. |1P100647001
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Acidic; 237. 1P100642650 Simlar to Stanniocalcin 2

precursor; 238. |P100641471 10 Col | agen-1i ke protein;
WQ3®9/109UD0514669 SH3 dommi n bi ndi ng gl ut am ¢ BCT/862002/H00062

protein |ike 3; 240. 1PI00719422 Tri osephosphate

I somerase (Fragnment); 241. |PI00003734 Putative S100

cal ci um bi ndi ng protein H NHO456N16. 1; 242.

| PI 00029574 11 kDa protein; 243. 1PI100641047

Gel solin; 244. 1PI 00647556 2l solin; 245. 1P100654821

hypot heti cal protein LOC54845 isoform1; 246.
Phodph@itylenimnialabiirekiiogihg pmte&?t;edo.riPmOetMi}sz PREDICEEDT similar to

247. 1 PI00p39879 Similar to Cytokinesis protein sepA
Tergacarcingmgrieryedigro W@% L} to Dedicator of cytokinesis

pr of 1. 1P180002462 Pﬁoﬁlﬂ@aﬁmﬁ&ld@épﬂebmoremiotmemal52 latent
grow h factor receptor. 3 variant; 250. |1P100552545
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- t
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isoFYfd a; 161. IP100015916 Bone-derived growth factor (Fragment); 162. IPI00015916

Bone-derived growth factor; 163. IP100298289 Splice Isoform 2 of Reticulon-4; 164.
IP100021766 Splice Isoform 1 of Reticulon-4; 165. IP100013895 Calgizzarin; 166.
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LOX; TAGN2; CIR ENOL1B; LTBPl; TGFBI; CALM ; ENCZ;
LUM TG-BR3; CD109; FBLN1; NMDH2; THBSI; CD44; FBN ;
WO/ROCY105D84MPI ; CDHI 1; FBN2; MYH11; TI MP2; CDHIBCT/SGEH0/000062
MYH9; TMSB4X; CDH2; FGFR2; NCL; TMSL3; 15 CFH HF1;
FLJ21918; NPML; TMSL6; CFL1; FLNA; PBP; TPI1; CLSTN ;
FN1; PCOLCE, TPM4; COL | | A 1; FSTL 1; PDG-RB;
TUBA3; COL 12A 1; GALNT5; PFN 1, TUBA6; CCL16Al;
GLRX; PGK1; TXN;, COLIAl; GRBPH2; PGK2; TXNRD1L;
COLI A2; GSN;, PLAU;, UBE2l; COL3Al; GSTP1l; PLEC1; UCHLI;
[PICOLKDAD2 Hyptdhdeichll groteinl A67. UFHMI2 1 8T8 SufjseroxithdRmuthieDPER;

s SRk itbisaed o B al Saer 5o e pracanesn p

chath tedinat 1mlmoomm s&m«%aunm pteh@fsae nel. mmod&mtzss SBE-OB
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brotfies LRalPAUDas | 1Baamaelay 47 hdPi0g0 (521§ Tgrstepis epmgh Seor-

beth hﬁd&@(ﬂﬁrotéﬁl i rﬁécﬂré’(ﬁfjsok N74 4P100864469 'tl‘agé%rmﬁg Srolal Fabﬁ)l‘ %eta
may npoy to affect, control or regufate an

reOlthQsHI 59 7bi 18109396929 Thrasehwspandin- Wprsoiretr; Mﬁﬁt 8180032 2GI

MefQRplRfisE o SRR ARG §74 FERT BEM SR e intitior 2
preghsep 38 191062240828 Khyrassin beta-@ 17315’40132862@ tR@KEsilnbike Blo 1
b SPOREEEy T SRR Rt W aeiiea B B Sl pfB02s
Triggdgﬂls i hgthszhﬁféﬁ7 g&ﬁlﬁmﬁ (2570 nllenglfl gszzé gﬂﬂeﬁﬂfgo l]/-‘Q)hce Isoform 2 of
Trigsgphesp i“ﬁ éSQFFraa%r}gz 4%33%9% Trwwﬁa 4 ?? ?%‘8%1168?5 Splice

IsdfhPS biNErofémigss alphala Hath! 286 3p190 Miveirs Ta&ﬂkﬁ' a@;;ha-s chain; 186.
endot hel i al growth factor 3 28610153-S |

IP0A2 834 ikbuylinglphp- 6@2¢1@63&7211§0W%Thlgreé%1ﬁ, 188. IP100472175
Cljfl‘}bg?ﬂgﬁ@@ﬁ? cldﬁ%(ﬁ‘lf@%dﬁ hi ﬁly sﬁnleer(?%Kgi?hgoﬁn (gla@tase;

row h factor m’ner al For mati on
182. 12@26%21—72“1@}&1@ -gaiiigatingentime £25d 92, IPIOBO LE3GR éerllquitin
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precysbeil H21PI00260636 U&m @83.iIAN00HR268 d4- V@mtelmmmmt
e PSS bR T G5 s
protéif O FAp6esIdog 164 1198] IPEi0TMdBsfcanigeh, type VI, alpha 1 precursor; 197.
IP100654685 Similar to SPARC precursor; 198. IP100641961 Collagen, type XII, alpha 1;
199. IP100645849 Extracellular matrix protein 1; 200. I.P100554786 Thioredoxin reductase
1; 201. IP1I00645018 Plasminogen activator, urokinase; 202. IP100552339 Tissue inhibitor
of metalloproteinase 1; 203. [P100642997 Actin, cytoplasmic 2; 204. IP100719778 Similar
to Annexin A2; 205. IP100647915 Transgelin 2; 206. IP100552815 Collagen, type V,
alpha 1; 207. IP100552981 CDNA PSEC0266 fis, clone NT2RP300364§, highly similar to
Homo sapiens fibulin-1D mRNA; 208. IP100180776 29 kDa protein; 209. IP100552416
Filamin A, alpha;

210. IP100640698 Actin, gamma-enteric smooth muscle; 211. [PI00514530 Actin,
alpha 1, skeletal muscle; 212. IP100556442 Insulin-like growth factor binding protein 2
variant (Fragment); 213. IP100513782 Gelsolin; 214. IP100478731 29 kDa protein; 215.
IP100396479 24 kDa protein; 216. IP100334627 39 kDa protein; 217. IPI00555762 PTK7

protein tyrosine kinase 7 isoform a variant (Fragment); 218. IP100658202 97 kDa protein;
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G 28610153-S IL8 interleukin 8 G 42716312-S ANG an
io enin, ribonuclease, RNase A famly, 5 @
waoRs/ia®e+ S FG-6 fi brobl ast growh factor 6 Bl POISG2009/000062
Vessel Mor ho enesis G 11321596-S KDR ki nase insert
domai n receptor (a type Il receptor tyrosine kinase)
G 30172563-S VEGF vascul ar endothelial growth factor
G 28610153-S IL8 interleukin 8 G 42716312-S ANG
angi ogeni n, ribonucl ease, RMase A famly, 5 d
10337586-5 FGF6 fi broblast gromh factor 6 Bone
21 RePIO€062A8 CHR 62 H2BR16 S20A POIH1 94 5aEVIBES profein; 20y d@I@658096

oS B PP e G R AR S 90

(Frogdrt); 024, E[BiOOSI‘481Eﬁﬁﬁxfﬂr&ﬁhimlﬁM/CQMSECme@HMOW Progerm 226
Car bohydrate Metabolism @ 16507966-S E
PIOATRLY

Rh@?pwgqa;con@anqmwgggwg-@@z% grlgg@qn Sintilar to

Nuél@l)lm1 2)8. @PIO@Z@@%Q %ﬁ‘)}@\ FEs766 88 RRAG |FEBRAQQ)§84S*7 nlﬁgﬁly Limilar
1543396-S P hosp hogd\P/cerate Ki nase

to Tﬂ&d@ﬁm@%lml 2443 @mﬁ 2R0.dP0od 488 Pwtemwaﬁl IP10041 1463
toeh | -

Peddh BSOS s 1l P AIGATE By 2010388 gt

234.gRINOHT8 166 U7 hDaIp)otelﬁﬂ 231615’101)986523; CEMM3 erpdiz2361[P100647001

Actdie: B3yl s D i Sania R P AR o5, ToybpgAaT:

CoRdgén 9ike ProteiVA3D. 1PROOBH %@Qﬂwm@ﬂ&ﬁ&m@ gludihic acid-rich protein

ik Sl U O Bl rinseanoestats ot & resmeribd orp @O0 S
pm&é@s?ﬂféfca@uﬁi\mdﬁg%a@is H NHIR56R1 6. 124D apadod2934 11 kDa
16507965-S ENO enol ase iﬁéﬂﬁs%@) WD 2009/ 105044

profeiry;/ 288 IEHHIA DG 3eIsopin; 4. Gplyotigy 24%&”%6514.821

3
T T

premre A7 BRIGBORPBT A Pimilacto @ﬁd@n@&@r@emmmzﬁ 248i BHeOaIdBto
Slml?ar % bgé)lgn%gr oﬁecyf‘lokmesm protein 8; 249. IP100555993 Vascular endothelial
growth factor receptor 3 variant; 250. IP100552545 Dedicator of cytokinesis protein 8.
Proteins with unidentified functions: IP100642991 Hypothetical protein
DKFZp686F10164; IP100470919 Hypothetical protein DKFZp686K08164; IP100654685
Similar to SPARC precursor; IPI00719778 Similar to Annexin A2; IP100552981 CDNA
PSEC0266 fis, clone NT2RP3003649, highly similar to Homo sapiens fibulin-1D mRNA;
[PI00180776 29 kDa protein; [P100478731 29 kDa protein; IP100396479 24 kDa protein;
[P100334627 39 kDa protein; IP100658202 97 kDa protein; IP100376163 5 kDa protein;
IP100514817 Similar to Lamin A/C; IP100644087 Progerin; IP100655812
Rhabdomyosarcoma antigen MU-RMS-40.12; IPI00604517 Similar to Nucleolin;
[P100444262 CDNA FLJ45706 fis, clone FEBRA2028457, highly similar to Nucleolin;
IP100412473 Protein; 1P100414489 Protein; IP100411463 Protein; IP100478156 17 kDa
protein; IP100386621 CALMS3 protein; [IP100647001 Acidic; [IP100642650 Similar to
Stanniocalcin 2 precursor; [P100641471 Collagen-like protein; IPI00514669 SH3 domain
binding glutamic acid-rich protein like 3; [P100003734 Putative S100 calcium-binding
protein H NH0456N16.1; IP100029574 11 kDa protein; IP100654821 hypothetical protein
LOC54845 isoform 1; IP100647572 Dickkopf related protein-3 precursor; IPI00639879
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€
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cm%mlsmlﬁmsﬁrmMmeBN@- MRC2TPINP | ;i oMl ; FBN;
B-cel | chenpattractant 22538815-S CCL8 chenoki ne

1GTAMPR s §DHIL3 fifeF 19 MY}:‘;%EMSZ%‘@( SINRGLFR2; NCL; TMSL3;

cﬁb/ﬁﬁ?'ﬁl@zfdlﬁhwm ’n@rsﬁ@'? tr@*ﬂ‘?@[ PEPLTPR C#8PRP3EE
‘chenokine (C S: and | G 28610153-S I'L8

PCIQ‘MC@I’ TEWI4; ﬁ%l@lmgSBoﬁgR@Cﬂ‘l@A@hé@éﬂﬂhé GA&LNTS; PFNI;
TU{&%E(’%C@L%{W@L X;p i?’ﬂiﬁ?é@)ﬁiﬁl%}:mk;fé‘ﬁml;
COL1A2; GSN; PLAU; UBE2I; COL3A1; GSTP1; PLEC1; UCHL1; COL4AL;
HNRPCLI; PPIA; UFM1; COL4A2; HNRPF; PRDX1; URB; COL5A1; HNT; PRDXS5;
YWHAZ.

201 Genes in 58 Biological Processes _

The particle may additionally, or alternatively, comprise any of the gene products
of the 201 genes listed below in Table D3. These genes are characterised according to a
biological process the gene is involved in.

Accordingly, the particle may be employed to affect, control or regulate any of

these 58 biological processes.

Alcohol Metabolism

Gl_16507966-S ENO2 enolase 2 (gamma, neuronal)

Gl _16507965-S ENO1 enolase 1, (alpha)

GI 22095338-S PGK1 phosphoglycerate kinase 1

Gl 31543396-S PGK2 phosphoglycerate kinase 2

Gl 21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)
GI_26024330-S TPII triosephosphate isomerase 1

| Angiogenesis 4]
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Carbohydrate Metabolism

Gl _16507966-S ENO2

enolase 2 (gamma, neuronal)

GI_16507965-S ENO1

enolase 1, (alpha)

GI_22095338-S PGK1

phosphoglycerate kinase 1

GI_31543396-S PGK2

phosphoglycerate kinase 2

Gl _21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPI1

triosephosphate isomerase 1

Catabolism

GI_16507966-S ENO2

enolase 2 (gamma, neuronal)

GI_16507965-S ENOI

enolase 1, (alpha)

GI_22095338-S PGK1

phosphoglycerate kinase 1

GI_31543396-S PGK2

phosphoglycerate kinase 2

GI_21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPI1

triosephosphate isomerase 1

Cellular Carbohydrate Catabolism

Gl _16507966-S ENO2

enolase 2 (gamma, neuronal)

GI_16507965-S ENO1

enolase 1, (alpha)

and FCT/§2009/000062
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enolase 2 (gamma, neuronal)

GI_16507965-S ENO1

enolase 1, (alpha)

GI_22095338-S PGK1

phosphoglycerate kinase 1

GI _31543396-S PGK2

phosphoglycerate kinase 2

GI_21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

Gl _26024330-S TPI1

triosephosphate isomerase 1

Chemotaxis

GI_27262654-A IL16

interleukin 16 (lymphocyte chemoattractant factor)

GI_22538807-A CCL23

chemokine (C-C motif) ligand 23

GI_34335180-A CCL1S chemokine (C-C motif) ligand 15

Gl _40316922-1 CXCL12 chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1)
GI 41872613-S CXCLS chemokine (C-X-C motif) ligand 5

GI_22538812-S CCL2 chemokine (C-C motif) ligand 2 -

GI_4504098-S CXCR3 chemokine (C-X-C motif) receptor 3

GI_22538399-S CCL11 chemokine (C-C motif) ligand 11

GI_5453576-S CXCL13 chemokine (C-X-C motif) ligand 13 (B-cell chemoattractant)
Gl 22538815-S CCL.8 chemokine (C-C motif) ligand 8

Gl _34222286-S CYR61 cysteine-rich, angiogenic inducer, 61

GI_4506832-S CCL1 chemokine (C-C motif) ligand 1 .

GI _28610153-S IL8 interleukin 8

GI_22538800-S CCL16 chemokine (C-C motif) ligand 16

GI_14790145-S CXCLI11 chemokine (C-X-C motif) ligand 11

GI_22165426-S CCL24 chemokine (C-C motif) ligand 24

Gl 22538813-S CCLS chemokine (C-C motif) ligand 5

GI _13435401-S CCL7 chemokine (C-C motif) ligand 7

Gl _4505862-S PLAU plasminogen activator, urokinase

GI_4504152-S CXCL1

chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating
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GI 24430216-S IL10 interleukin 10

Gl _28610153-SIL8 interleukin 8

GI_11321596-S KDR kinase insert domain receptor (a type 1l receptor tyrosine kinase)
GI _4580419-A KITLG KIT ligand

Gl _6006018-S LIF leukemia inhibitory factor (cholinergic differentiation factor)

GI_7262388-S PCOLCE

procollagen C-endopeptidase enhancer

GI_4507170-S SPARC

secreted protein, acidic, cysteine-rich (osteonectin)

GI_10863872-S TGFBI

transforming growth factor, beta 1 (Camurati-Engelmann disease)

Gl _4507470-S TGFBR3

transforming growth factor, beta receptor 111 (betaglycan, 300kDa)

GI_40317625-S THBSI

thrombospondin 1

GI_40805871-S THPO

thrombopoietin (myeloproliferative leukemia virus oncogene ligand,
megakaryocyte growth and development factor)

GI_4507508-S TIMP1

TIMP metallopeptidase inhibitor 1

Gl 30172563-S VEGF

vascular endothelial growth factor

Energy Derivation by Oxidation of Organic Compounds

Gl 16507966-S ENO2 enolase 2 (gamma, neuronal)
Gl _16507965-S ENOL1 enolase 1, (alpha)

GI 22095338-S PGK1

phosphoglycerate kinase 1

GI_31543396-S PGK2

phosphoglycerate kinase 2

GI_21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPI1

triosephosphate isomerase 1

Exocytosis

Gl _22538815-S CCL8

chemokine (C-C motif) ligand 8

GI_22538813-S CCL5

chemokine (C-C motif) ligand 5

Fever

GI_27894305-S IL1B

interleukin 1, beta

Gl _27894329-S IL1A

interleukin 1, alpha

(al pha) A 2209533BCBSEIBED/000062
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Glycolysis

Gl 16507966-S ENO2 enolase 2 (gamma, neuronal)

Gl _16507965-S ENO1 enolase 1, (alpha)

Gl _22095338-S PGK1 phosphoglycerate kinase 1

GI_31543396-S PGK2 phosphoglycerate kinase 2

Gl _21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)

GIl_26024330-S TPI1 triosephosphate isomerase 1 '

Heat Generation

GI_27894305-S IL1B

interleukin 1, beta

GI_27894329-S IL1A

interleukin 1, alpha

Hemopoiesis

GI_27262662-A CSF1

colony stimulating factor 1 (macrophage)

GI_4580419-A KITLG

KIT ligand

Gl_24430216-SIL10

interleukin 10

Hemopoietic or Lymphoid Organ Development

GI_27262662-A CSF1

colony stimulating factor 1 (macrophage)

GI_4580419-A KITLG

KIT ligand

GI_24430216-SIL10

interleukin 10

Hexose Catabolism

GI_16507966-S ENO2

enolase 2 (gamma, neuronal)

GI_16507965-S ENOI

enolase 1, (alpha)
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GI_33859834-S HGF hepatocyte growth factor (hepapoietin A; scatter factor)
Gl _21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)

Gl _13027798-S MMP1 matrix metallopeptidase 1 (interstitial collagenase)

Gl 4505204-S MMP10 matrix metallopeptidase 10 (stromelysin 2)

Gl _13027796-S MMP13 matrix metallopeptidase 13 (collagenase 3)
GI_13027803-S MMP3 matrix metallopeptidase 3 (stromelysin 1, progelatinase)

G1-4826835-S MMP9

matrix metallopeptidase 9 (gelatinase B, 92kDa gelatinase, 92kDa type
IV collagenase)

GI_22095338-S PGK1

phosphoglycerate kinase 1

GI_31543396-S PGK2

phosphoglycerate kinase 2

GI_4505862-S PLAU

plasminogen activator, urokinase

GI_26024330-S TPI1

triosephosphate isomerase 1

Macromolecule Catabolism

Gl _16507966-S ENO2

enolase 2 (gamma, neuronal)

GI_16507965-S ENO1

enolase 1, (alpha)

GI_22095338-S PGK1

phosphoglycerate kinase 1

GI_31543396-S PGK2

phosphoglycerate kinase 2

Gl _21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPI1

triosephosphate isomerase 1

Main Pathways of Carbohydrate Metabolism

GI_16507966-S ENO2

| enolase 2 (gamma, neuronal)

A 16507965-S ENA enol asePdT/SG2009/000062
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GI_4580419-A KITLG KIT ligand

GI_5902810-A BMP1 bone morphogenetic protein 1

GI_11321596-S KDR kinase insert domain receptor (a type I1I receptor tyrosine kinase)
GI_30172563-S VEGF vascular endothelial growth factor

GI_28610153-S IL8 interleukin 8

Gl 4507170-S SPARC secreted protein, acidic, cysteine-rich (osteonectin)

Gl _42716312-S ANG angiogenin, ribonuclease, RNase A family, 5

GI _24430216-S IL10 interleukin 10

Gl 10337586-S FGF6 fibroblast growth factor 6

Organ Morphogenesis

GI_11321596-S KDR

kinase insert domain receptor (a type III receptor tyrosine kinase)

GI_30172563-S VEGF

vascular endothelial growth factor

GI_28610153-S IL8

interleukin 8

GI_42716312-S ANG

angiogenin, ribonuclease, RNase A family, 5

GI_10337586-S FGF6

fibroblast growth factor 6

Ossification

GI_27262662-A CDHI11

cadherin 11, type 2, OB-cadherin (osteoblast)

GI_5902810-A BMP1

bone morphogenetic protein 1

GI_4507170-S SPARC

secreted protein, acidic, cysteine-rich (osteonectin)

Phosphate Metabolism

GI_22095338-S PGK1

phosphoglycerate kinase 1

GI_31543396-S PGK2

phosphoglycerate kinase 2
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GI_22547151-8S CCL26

chemokine (C-C motif) ligand 26

GI_4506852-S XCL1

chemokine (C motif) ligand 1

Response to Biotic Stimulus

GI_27894305-SIL1B

interleukin 1, beta

GI_27894329-SIL1A

interleukin 1, alpha

Response to Chemical Stimulus

Gl _27262654-A IL16

interleukin 16 (lymphocyte chemoattractant factor)

GI 22538807-A CCL23

chemokine (C-C motif) ligand 23

GI1_34335180-A CCL15

chemokine (C-C motif) ligand 15

Gl 40316922-1 CXCL12 chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1)
GI _41872613-S CXCLS chemokine (C-X-C motif) ligand 5

GI_22538812-S CCL2 chemokine (C-C motif) ligand 2

Gl 4504098-S CXCR3 chemokine (C-X-C motif) receptor 3

Gl 22538399-S CCL11 chemokine (C-C motif) ligand 11

Gl 5453576-S CXCL13 chemokine (C-X-C motif) ligand 13 (B-cell chemoattractant)
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Gl 34222286-S CYR61 cysteine-rich, angiogenic inducer, 61

GI_4506832-S CCL1 chemokine (C-C motif) ligand 1 -

Gl 28610153-SIL8 interleukin §

Gl 22538800-S CCL16 chemokine (C-C motif) ligand 16




G 22538399-S CCL1lI chenokine (GC notif) ligand 11
G 5453576-S CXCL13 chenokine (G X-C notif) ligand 13

w@ Boeasdio4£henpat

tractant) d 22538815-S CCL8 PUERGHNI09@00062

(CCnotif) ligand 8 G 34222286-5 CYR61

cysteine-rich,
CCLI chenoki ne

an io enic inducer, 61 d 4506832-S
(CGCnotif) ligand | G 28610153-S 1L8

interleukin 8 A 22538800-S CCL16 chenokine (CC
notif) ligand 16 d 14790B35-S CXCLI | chenoki ne
(GX-Cnoti ligand 11 d 22165426-S CCL24 chenoki ne

GI( G714t CXQL11 |

ahéhoRide (CH-C daig@8H31S CCL5 chenpki ne

GI( G4t GdLR4 | |

ahgnobinC-Cdif4igab24S |L | B interl eukin

GI122533813a8 (@@L 51 34 35héxibkife (CLLnfoti§igandki ne (C- C noti f)

Gll i3gmael-S/CCLE  450b&GRinSCRLNILNNEAE M NOgen acti vat or,

GIWS0RbNRBIALIG 45 hlhiRess daXaihd, uretiasoki ne (C- X- C noti f)

all ‘}SQﬂQQS L &ine! anohanogino@tXC sibtifiighmitli(nganomegrowth ttiynulating

A 27894390itGalpha) A jnterleukin 1 alpha @

GIABHHBH R CCLRE |

GIo2I8UPOSIL B ) Adnterleukirplcilphe (G- C not f\ ligand 26 _d

cchestolsiRg (GeC i

Glt 430486%$ XClHat ho

echemokingigimetf) tigandy  27804305-S ||| R

interleukin 1

heta G 27894329-S ||l|lA interleukin 1,

ReﬁnonmoEw-xamwﬂ@StmluS;n milus G 27262654-A 1116

Gl 3TBMBVS kel 16

(inter

GIZY8ASIIBAL A CCl 9?ntﬁhﬂmﬂk@1mﬂiﬁ Cmotif) ligand 23 d

34335180-A_CCl

7 ~J

| Resgynsed@Bxgernal Stmilus) chenpki ne ((‘,- X-C ot i f) ligand 12

15 chemnkine (CCmotif) ligand 15 @3

Gl P26} ILd®] | - dantpripukdn 16 dymphecy trhopyopttpao@d fapo 044
GIE2T88072000/28 0 0 apemoRine (GC motifJigad 22 S CXCL5 chennki ne
Gl 343321 0-AeEli1p) | |j chemoking(C- Cmotlmlsamm 2-S (‘[‘,I 2 rhprmku ne
GI( 403 OORIGXCL12 | 2 eRBcel Heriveddpann
GI( 41RO 13-SNGLS) r|echemoking (CK- C@tlfvlmmqq scal |
GICRAWBISSECLRC. C |rphemokie (CiGypotif) lignd & 5453576- S CXCL 13

(chmvklmf(ﬂ X-€ patifhreck@or3B- cel |

Glc49849p8c5 GECRIC. X-
GICRATBMS GHdt ant

\ChCWIHWWDmgﬂKﬂm 8 chemnkine (C-C

Gln19p3574-S CXgladAd  dgmoRin 9 90Q motis) lipwrd 3 (Eeeell ghsmpatiragtindh _ an
Gl 2588815 CRd1cer| chamkingiC-UnNifdigpd & OOl | chermki ne (C— C
Glpdp32p86-§ GYphd || ajteinpRight enpingenis indycgr. ¢Int er | eukin 8

GI_4506832-S CCL1

chemokine (C-C motif) ligand 1

GI _28610153-SIL8

interleukin 8

GI_22538800-S CCL16

chemokine (C-C motif) ligand 16

GI_14790145-S CXCL11

chemokine (C-X-C motif) ligand 11

GI_22165426-S CCL24

chemokine (C-C motif) ligand 24

Gl 22538813-S CCLS

chemokine (C-C motif) ligand 5

GI_27894305-S IL1B

interleukin 1, beta

GI_13435401-S CCL7

chemokine (C-C motif) ligand 7

GI_4505862-S PLAU

plasminogen activator, urokinase .

GI_4504152-S CXCLI1

chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating
activity, alpha)

GI_27894329-SIL1A

interleukin 1, alpha

GI_22547151-S CCL26

chemokine (C-C motif) ligand 26

GI_4506852-S XCL1

chemokine (C motif) ligand 1

Response to Pest, Pathogen or Parasite

GI_27894305-SIL1B

interleukin 1, beta

GI_27894329-SIL1A

interleukin 1, alpha

Response to Stimulus

Gl _27262654-A IL16

interleukin 16 (lymphocyte chemoattractant factor)

GI_22538807-A CCL23

chemokine (C-C motif) ligand 23.

GI_34335180-A CCL15

chemokine (C-C motif) ligand 15

GI_40316922-1 CXCL12

chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1)
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GI_27894305-S IL1B

interleukin 1, beta

GI_4505862-S PLAU

plasminogen activator, urokinase

GI_27894329-S IL1A

interleukin 1, alpha

Response to Wounding

GI_27894305-S IL1B

interleukin 1, beta

GI_4505862-S PLAU

plasminogen activator, urokinase

GI_27894329-S IL1A

interleukin 1, alpha

Secretion

Gl _22538815-S CCL8

chemokine (C-C motif) ligand 8

G1_22538813-S CCLS

chemokine (C-C motif) ligand 5

Secretory Pathway

GI_22538815-S CCL8

chemokine (C-C motif) ligand 8

Gl 22538813-S CCL5

chemokine (C-C motif) ligand 5

Skeletal Development

GI_27262662-A CDH11

cadherin 11, type 2, OB-cadherin (osteoblast)

GI_5902810-A BMP1
BMP1

bone morphogenetic protein 1

GI_4507170-S SPARC

secreted protein, acidic, cysteine-rich (osteonectin)

Taxis

GI 27262654-A 1L16

interleukin 16 (lymphocyte chemoattractant factor)

GI_22538807-A CCL23

chemokine (C-C motif) ligand 23

GI_34335180-A CCL15

chemokine (C-C motif) ligand 15

Gl 40316922-1 CXCL12

chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1)
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fibroblast growth factor 6
Tissue Development

Gl _27262662-A CDH11 cadherin 11, type 2, OB-cadherin (osteoblast)
GI_5902810-A BMP1
BMP1 bone morphogenetic protein 1

GI_4507170-S SPARC secreted protein, acidic, cysteine-rich (osteonectin)

Vasulogenesis .
GI 30172563-S VEGF | vascular endothelial growth factor

Vasculature Development

GI 11321596-S KDR kinase insert domain receptor (a type III receptor tyrosine kinase)
Gl 30172563-S VEGF vascular endothelial growth factor

Gl 28610153-S IL8 interleukin 8

GI_42716312-S ANG angiogenin, ribonuclease, RNase A family, 5

Gl 10337586-S FGF6 fibroblast growth factor 6

Table D3. Listing of 201 Genes in each of the 58 Biological Processes (Genes of
Mesenchymal Stem Cell Conditioned Medium (MSC-CM))

201 Genes in 30 Pathways

The particle may additionally, or alternatively, comprise any of the gene products
of the 201 genes listed below in Table D4. These genes are characterised according to a

pathway the gene is involved in.
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Gl 21536289-S COL1A2 collagen, type I, alpha 2

Gl_15149480-S COL3Al1 .| collagen, type II1, alpha 1 (Ehlers-Danlos syndrome type [V, autosomal
dominant)

GI_45580690-S COL4A1 collagen, type 1V, alpha 1
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GI_18375521-A COL11A1 | collagen, type XI, alpha 1

Gl 16933543-A FNI fibronectin 1

Gl_9845497-S LAMCI laminin, gamma 1 (formerly LAMB2)

GI_16554581-S COL5A3 collagen, type V, alpha 3

Gl _40317625-S THBSI thrombospondin 1

Citrate cycle (TCA cycle) - Homo sapiens (human)

GI_4504374-S CFH1/HF1 complement factor H

Gl _21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)

Complement and coagulation cascades - Homo sapiens (human)

GI_4505862-S PLAU plasminogen activator, urokinase

Gl _4504374-S CFH1/HF1 complement factor H

Gl 31542249-S C1R complement component 1, r subcomponent

Cytokine-cytokine receptor interaction - Homo sapiens (human)
Gl 4506832-S CCLI1 | chemokine (C-C motif) ligand 1
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Gl _28178860-S IL2 interleukin 2

Gl 28416914-SIL3 interleukin 3 (colony-stimulating factor, multiple)

Gl _10834983-S IL6 interleukin 6 (interferon, beta 2)

Gl 28610152-S IL7 interleukin 7

GI1_28610153-S IL8 interleukin 8

GI _11321596-S KDR kinase insert domain receptor (a type 111 receptor tyrosine kinase)

GI1 _4580419-A KITLG KIT ligand

GI_4557714-S LEP leptin (obesity homolog, mouse)
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Gl _25952110-S TNF tumor necrosis factor (TNF superfamily, member 2)
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(osteoprotegerin)

Gl _30172563-S VEGF vascular endothelial growth factor
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ECM-receptor interaction - Homo sapiens (human)

Gl 9845497-S LAMCI | laminin, gamma 1 (formerly LAMB2)
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tumor necrosis factor (TNF superfamily, member 2)

Gl _27262662-A CSF1 colony stimulating factor 1 (macrophage)
GI_27437048-A CSF3 colony stimulating factor 3 (granulocyte)

GI _38455415-S FLT3LG fms-related tyrosine kinase 3 ligand

GI_10834983-S IL6 interleukin 6 (interferon, beta 2)

GI_27437029-S CSF2 colony stimulating factor 2 (granulocyte-macrophage)
GI _27894329-S IL1A interleukin 1, alpha
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27894305-S IL1B

interleukin 1, beta
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interleukin 3 (colony-stimulating factor, multiple)
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interleukin 7
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4580419-A KITLG

KIT ligand

Inositol metabolism - Homo sapiens (human)

GI_26024330-S TPI1

triosephosphate isomerase 1

Insulin signaling pathway -
Homo sapiens (human)

GI_31377794-S CALMI

calmodulin 1 (phosphorylase kinase, delta)

GI_41281560-S CLSTNI

calsyntenin 1

Jak-STAT signaling pathway - Homo sapiens (human)

GI_41281560-S CLSTNI

calsyntenin 1

GI_27437029-S CSF2

colony stimulating factor 2 (granulocyte-macrophage)

Gl_27437048-A CSF3

colony stimulating factor 3 (granulocyte)

GI_10835170-S IFNG

interferon, gamma
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Gl _15147344-S FGF7 fibroblast growth factor 7 (keratinocyte growth factor)
Gl _4503706-S FGF9 fibroblast growth factor 9 (glia-activating factor)
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GI_40549401-A GDNF - | glial cell derived neurotrophic factor

Gl _24234685-A HSPAS heat shock 70kDa protein 8

GI_27894329-S IL1A interleukin 1, alpha

Gl 27894305-S IL1B interleukin 1, beta

GI_15451785-A PDGFB platelet-derived growth factor beta polypeptide (simian sarcoma viral (v-
sis) oncogene homolog)

Gl _15451788-S PDGFRB platelet-derived growth factor receptor, beta polypeptide

GI _10863872-S TGFB1 transforming growth factor, beta 1 (Camurati-Engelmann disease)

GI_4507462-S TGFB2 transforming growth factor, beta 2

Gl _25952110-S TNF tumor necrosis factor (TNF superfamily, member 2)

Methane metabolism - Homo sapiens (human)

GI_40805871-S THPO thrombopoietin (myeloproliferative leukemia virus oncogene ligand,
megakaryocyte growth and development factor)

Gl _32455261-A PRDXS peroxiredoxin 5

mTOR signaling pathway - Homo sapiens (human)
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Gl _38044287-A GSN

gelsolin (amyloidosis, Finnish type)

GI_22507396-S MYH9

myosin, heavy polypeptide 9, non-muscle

GI_15451785-A PDGFB

platelet-derived growth factor beta polypeptide (simian sarcoma viral (v-
sis) oncogene homolog)

Gl _15451788-S PDGFRB

platelet-derived growth factor receptor, beta polypeptide

GI _16753213-S PFN1

profilin 1

Gl _34328943-S TMSB4X

thymosin, beta 4, X-linked

GI_34013529-S TMSL3

thymosin-like 3

Stilbene, coumarine and lignin biosynthesis - Homo sapiens (human)

GI_40805871-S THPO

thrombopoietin (myeloproliferative leukemia virus oncogene ligand,
megakaryocyte growth and development factor)

GI_32455261-A PRDXS

peroxiredoxin 5

T cell receptor signaling pathway - Homo sapiens (human)

GI_25952110-S TNF

tumor necrosis factor (TNF superfamily, member 2)

GI 27437029-S CSF2

colony stimulating factor 2 (granulocyte-macrophage)

GI_10835170-S IFNG

interferon, gamma

Gl _24430216-SIL10

interleukin 10

GI_28178860-S IL2

interleukin 2

GI_41281560-S CLSTNI

calsyntenin 1

TGF-beta signaling pathway - Homo sapiens (human)

Gl _4557730-S LTBP1

latent transforming growth factor beta binding protein 1

GI_40317625-S THBS!1

thrombospondin 1
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593 Genes and 794 Gene Products

The particle may additionally, or alternatively, comprise any of the gene products

of the 593 genes and/or 794

gene products listed below in Table D5.

Accordingly, the particle may be employed to affect, control or regulate any of the

biological processes or pathways the genes or gene products are involved in.

Total 593 unique gene products: set 1-4 (3 of 4 & 4 of 4) without common genes in 201 list

02-Sep CANDI DDX17 H2AFY KRTHB4 PCBP2 QARS STC1
07-Sep CAPI DES HADH LAMA4 PCDH18 QPCT STIP1
AARS CAP2 DLD HARS LAMBI PCDHGB6 RABI11B SULFI
ACAA2 CAPG DNAJC3 HARS2 LANCL1 PCK2 RABIA SYNCRIP
ACAT2 CAPNI DPP3 hCG 1641617 LAP3 PCMTI RAB6A TALDOI
ACOI CAPN2 DPYSL2 hCG_2023776 LASPI PCNA RACI TARS
ACTNI CAPZA1 DPYSL3 HEXA LDHA PDCD6IP RAN TCN2
ACTN2 CAPZA2 DSTN HEXB LDHALG6B . PDGFC RANBP5 TCPI
ACTN3 CAPZB DYNLLI HIBCH LDHB PDIA3 RARRES?2 TFPI
ACTN4 CARS ECHS1 HINTI LEPRE1 PDIA4 RARS THBS2
ACTRI1A CBRI EEFIAI HIST1H4 LGALS3 PDIA6 RBMX THOP1
ACTRIB CBR3 EEF1A2 HIST1H4A LOC196463 PDLIMI RHOA THY1
ACTR2 CCBL2 EEF1B2 HIST1H4B LOC283523 PDLIMS RNASE4 TKT
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ARTS-1 COPS3 GARS HSPHI NIT2 PSATI SERPINB1 | VCP
ATIC COPS4 GAS6 HTRAI NMEI PSMALI SERPINB6 | VIL2
ATPSB COPS8 GBA IDHI NPC2 PSMA2 SERPINEI | VIM
ATP6API COROIB | GBEI IGFBP3 NPEPPS PSMA3 SERPINE2Z | VPS26A
COROIC GDFI15 1GKC NQOI PSMAG SERPINFI VIN VPS35
COTLI GDII ILF2 NRPI PSMA7 SERPINHI | WARS VTN
CRIP2 GDI2 ILF3 NRP2 PSMBI SERPINI2 WDRI WARS
CS GLOI INHBA NTSE PSMB2 SFRPI WNTSA WDRI
BASPI CSEIL GLTSD3 1QGAPI NUCBI PSMB3 SILI WNTS5A
BATI CSRP1 GLUDI 1SOCI OLFML3 PSMB4 SLCIAS WNT5B
BBSI CSRP2 GM2A ITGA2 P4HAI PSMB5 SLC3A2 XPOI
BCATI CST3 GNPDALI ITGB4BP P4HB PSMDI11 SNDI YKT6
BGN CTGF GNPNAT! | KPNBI PABPCI PSMD13 SNRPDI YWHAB
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Clorfs8 DAGI GRHPR KRTS5 PAM PTPRCAP SRPX
Clorf78 DCI GSR KRT6L PAPPA PTX3 SRPX2
CIQBP DCN GSS KRT7 PARK7 PURA SSB
Cis DDAH2 GSTKI KRT75 PARPI PXDN ST13
C2lorf33 DDBI GSTO!I KRT77 PARVA PYCRI ST6GAL2
CALR DDT GTPBP9 KRT9 PCBPI PYGB STATI
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limited by a lipid bilayer with diameters of 40-100 nm and are formed by inward budding
of the endosomal membrane. Like all lipid vesicles and unlike protein aggregates or
nucleosomal fragments that are released by apoptotic cells, exosomes have a density of
~1.13 — 1.19 g/ml and float on sucrose gradients. Exosomes are enriched in cholesterol
and sphingomyelin, and lipid raft markers such as GM1, GM3, flotillin and the src protein
kinase Lyn suggesting that their membranes are enriched in lipid rafts.

The molecular composition of exosomes from different cell types and of different
species has been examined. In general, exosomes contain ubiquitous proteins that appear
to be common to all exosomes and proteins that are cell-type specific. Also, proteins in
exosomes from the same cell-type but of different species are highly conserved. The
ubiquitous exosome-associated proteins include cytosolic proteins found in cytoskeleton
e.g. tubulin, actin and éctin-binding proteins, intracellular membrane fusions and transport
e.g. annexins and rab proteins, signal transduction proteins e.g. protein kinases, 14-3-3 and

heterotrimeric G proteins, metabolic enzymes e.g. peroxidases, pyruvate and lipid kinases,
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THOR}, particle may be used as a substitute for an MSC or MSC-CM, as described

above In particular, the particle may be used for any of the therapeutic purposes that
MSCs or MSC-CMs are currently being used, or in the future may be used.

It will be evident that the methods and compositions described here enable the
production of particles from mesenchymal stem cells. Thus, any uses of mesenchymal
stem cells will equally attach to particles from mesenchymal stem cells.

Mesenchymal stem cells and differentiated cells produced by the methods and
compositions described here may be used for, or for the preparation of a pharmaceutical
composition for, the treatment of a disease. Such disease may comprise a disease treatable
by regenerative therapy, including cardiac failure, bone marrow disease, skin disease,
burns, degenerative disease such as diabetes, Alzheimer’s disease, Parkinson’s disease, etc

and cancer. Accordingly, particles from MSCs may be used to treat such diseases.
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including vascularization, hematopoiesis and skeletal development. Accordingly, the

particles from MSCs described here may be used to treat diseases which these functions
may have a role in, or whose repair or treatment involves any one or more of these
biological processes. Similarly, the proteins expressed by the MSCs, singly or in
combination, preferably in the form of particles as described here, may be used to
supplement the activity of, or in place of, the MSCs, or media conditioned by the MSCs,
for the purpose of for example treating or preventing such diseases.

The 201 gene products expressed by the MSCs are shown to activate important
signalling pathways in cardiovascular biology, bone de?elopment and hematopoiesis such
as Jak-STAT, MAPK, Toll-like receptor, TGF-beta signalling and mTOR signaling
pathways. Accordingly, the particles from the MSCs, etc, may be used to prevent or treat a
disease in which any of these signalling pathways is involved, or whose aetiology involves
one or more defects in any one or more of these signalling pathways.

Accordingly, such particles may be used to treat cardiac failure, bone marrow
disease, skin disease, burns and degenerative diseases such as diabetes, Alzheimer’s

disease, Parkinson’s disease and cancer.
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shown in any of Tables D1 to D5, the method comprising obtaining a particle as

described, and isolating the polypeptide from the particle.

HEART DISEASE

The mesenchymal stem cell particle methods and compositions described here may
be used for treatment or prevention of heart disease.

Heart disease is an umbrella term for a variety for different diseases affecting the
heart. As of 2007, it is the leading cause of death in the United States, England, Canada
and Wales, killing one person every 34 seconds in the United States alone. Heart disease

includes any of the following.

Coronary Heart Disease

Coronary artery disease is a disease of the artery caused by the accumulation of
atheromatous plaques within the walls of the arteries that supply the myocardium. Angina
pectoris (chest pain) and myocardial infarction (heart attack) are symptoms of and
conditions caused by coronary heart disease. Over 459,000 Americans die of coronary
heart disease every year. In the United Kingdom, 101,000 deaths annually are due to

coronary heart disease.
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DI SEASES TREATABLE BY PARTI CLES FROM MESENCHYMAL STEM
CELLS 15 Anal ysis of the proteone of MSCs shows that
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and tissue differentiation including vascularization,
hemat opoi esi s and skel etal devel opnent. Accordingly,

the particles from MSCs descri bed here may be used to
treat di seases which thesesbunctions may have a role

in, or whose repair or treatnent involves any one or

NOr BalGdlat Hes€ D2Qadel Ol 0gi cal processes. Si m' I arly, the

ro S ressed t he
P onbfilBs SR G2RR s Bease prdenies Sdhuse Bhpblboples githe
heaciite $RE VR iR ﬂfee;ghfm&e SrRhdIRAE abdthe &wa%is@ vE0¢ addRe pulmonic
activity of, or in place of, the M5 medi a

valye e valyesa thyleft pide Wé@g heart g5¢ ﬂteﬁ@'trahvab@sa@d dte aogic valve.
IncRIMBA R BofticGalve Rn&Nis, Hﬁ@é’i Q'vab Eg)lzﬁid@ IhdlaPRBs %&dloﬁt}%pgtg}

gene products ex ressed are shown

act iThaekovieripyd s asapted Gom Wdlsem} 0N kighrmaryr). In Wlklpedla

. I d
BRI FRYARB e 9h) ORI RARIR o1,
http: darewikiprediabgg/whedex. phipgpitke=Hieary) diseakeSobldrl=2i6820002419
pat hways. Accordingly, the particles fromthe MSCs,

DeetveRry omPABFIQiged to prevent or treat a disease in

whi ch any of these signalling pathways is involved, or
whobke pasiiqlesias dgscriRgdinhis dogwmenbmayibe @eliyersd & the humamgr
aniffifod bgqusmtabrenﬁe%ﬁss' gnal Iing pathways. 30
Accor such particles nmay be used to treat
car Wiedheréfard desaibelaclebvarnsystam foddelbmsing a piitipleglassdeaeribed in
thlsAﬁ&Joc De@S agar gngﬁ %Iséu\e/:e dﬁsg%‘%%?bg \% rhgf?lalg b& gr?dsmethods for
hermer s I'Sease, i nson dI Sease ang ' Cdnee
usmg)hzlé)lWei)O@@% @mlmmeve@m&et 47 Such particles

be used to treat ocar |aI infarction, a
o BiRBh O SHRER ey cOEPHR OGR! B UUFHSIch a3 A cottatfer
corflGhinR il patictad| TheedeliOety spdriBial cbmpriReQidpasdes for dispensing the
conde/l oma, verruca, hemangi ona, [zel oi d, skin cancer,

pargieleh) o2 ¥&ftmatitis, Behcet disease, chronic

9r aREdPATREIO Use ﬁo%ﬂ@%%ell\fe‘r')f ARRAHRr delfBlihg & YARNESRomprising a
ul ceration; a pathol ogical "condition 5 characterised

sousee qfpartickes ay dgsgribediin dm:fimgmpmfftomwbﬁ digpensenenerable to
ing to chronic tissue renodeling
delﬂ’srélg{hgg%fgfe%?ﬂr o%%g and | oss of function, renal
[ s cWerfurthdr ipravide, for thy séd af sfichor ddivery sgsterasn 4 msthad df delivering
@ g}s or, an orthopaedi ¢ di sease. The particles my
apﬁ@c L8 P®°4i d wound heal i ng, scar reduction, bone

for Dalﬁ\:eﬁ_yﬂsys&msb'@lft&hgér&fgtﬂuﬂd inhoﬂhle body afré)w;lown in the art, and
ansplantation . in an i /idual. 10 Unless t
incldR IO LrEICLAriBy ﬁ"é’f“x‘XF a(i n%qvfgn& RrHSioR§ ?t{l?rgnf@ah as those
des@ﬁgéd'imUn?’tQ@ Olaths PRtent @kmﬁofolr Bednpie dﬂ%tdeﬂ%ry cEtﬁétlars such as

cul ture nmedi um exp osed to MSCs as wel |  as such
thoé%%@fsl?eﬂll@ H"&@fh%‘ﬁeg Patgntadnl22éM 9 nor e, pr ef erabl y

sub t

" PR by 18 or el pRALARERULARE IR acflich, BRADRS
achueved using fwexaaple ﬁmasadamra)ofPUfftrempalgrt, eficras kscem stteglarb(forl 5

essed b rovide for a

exanr%[ﬁ s %o?y" b%ga‘ﬁ%d. ér\@e%\DeS'gn ﬁaqet}t g& gi g_gP shown in any of

TabDelSveB' tb thokibbeysinfuy hmt:llne@bdatsnig fah $ritraghoetit randl idelgvedy

cat eatcr:rt, Isucé: as ﬁlat described in United States Patent 7 241,273.
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descri bed, and isolating the polypeptide fromthe
particle. HEART DI SEASE The nesenchynmal stem cell

wW@a0ovitedoe4 net hods and conpositi ons descri bed hRCESGEYI/000062

20 be used for treatnment or prevention of heart

di sease. Heart disease is an unbrella termfor a

variety for different diseases affecting the heart.

As of 2007, it is the |eading cause of death in the

United States, England, Cardfdda and Wales, killing one

person every 34 seconds in the United States al one.

He alttwillibs eaidéent thanthe paazulangeliotrytsheulll ®t tenfigagable2d deliver the

(g %}/ art Di sease Cor.onar a\rter di sease i s g

reqyreameuing, o1 pasticles at e approptialg nigrvalnip oxdst iANIAYE BRHMB?
tre@hidgr omat ous plaques within the walls of the arteries

that supply the nyocardi um Angi pectoris (chest
pai h @ﬂﬁ@c 16 BRyi08 PxAmplebesysed qu?she(irf@amm 8% praysation ph

ath%%%l&%% I—fgre ?qum&lo(ng}amc@ﬁn gﬁie ¥ &%BWfoystzjﬁﬂ%t

di sease. ANer i C |1 e 0 cor onary
athieeagleroti¢ Blem oev:ducy: ipBammation in hh;: trduesd thargdl@mnay be used

oGPl RS R, =

Car ?Hh@mrmpastmgy Kearseld ﬁﬁryltqctmtahyenit sr lbr’eeendem efliefaftéiilltme’] Tafs
t he functi on

may é)g Iafhl%g é)]y gyroplaﬂntéaﬁ:g%lrl@g§6 H]tram(é@ﬁqrglaw Pcﬁfusmn o¥ particles to

ret&d rrdh@um@goat oprlicart Failueé) Tab phrtiskes ffay baugddyfbitht aeAmet@r
sudden car c death. Extrinsic cardi onyopathies -
Preﬁﬁ?‘ﬂﬁ“(ﬂ%ﬁ magation by dpteanasabdeliveR¥ar y pat hol ogy i s

out $h&arid1&s MWOSAIsEl FiMie tRalrhent OFRET 8ok DEdMRbBIdgfcH] Of
cardi omyopathi'es . By far the nobst common cause of a

conghitiais ¢ gy posiety Liong tespidelivey ofipstiaesrmay hecemployed using
traﬁd%ﬂiofrﬁérbﬂjg;ch@%éégﬁéuﬁﬂ tRPRGUibE iGBLMy opat hi es:

| omyopat coronary artery di sease,
c ongewllbabvnﬂemltat d!esieha@ey mntlnbd wiill derehd din thegeeagular organ to

aff e chem i schaem .
W it o R ard B PR b b S BBl erermine
whichl iveaheito etgpl@li eoyrdmgtyhy, i nfl ammat ory cardi omyopat hy.

i ncl uded.are: Cardiq at, secondary to a

C o Rl AT SO iredl Bk GAHe o aserestion, B BAyClsmaY B
deltmlme@@mm th AR JamBa tRs@f(i.k. hﬁyb@adlﬁmt pricaidfuini)@F due

an identifiable external cause) 15 Dl ated

en@&?r@lmﬁfdﬂaﬁﬁynt(mwlalwn@lemtthr@ A chest wall aiesingritandard
pe&bﬁnéo@?gdtﬁaer ba Sz RhddR 'ﬁﬁdé‘rq’fuoggélf c &@Jﬁé@#o? Bgrél{t 'isrﬂ&;tio}l thto

heart (especially the entricle o
tisqg Ismhgaé theamybcaideinp ampfusipnfodi mmhdntor frowi asitant shethieter which is

ins &FH eTelaTHoN g%r di omyopat hy (HCOM or HOCM a genetic
sorder ca vari ous nutations in genes

encady nglesyaofbmmrpcamemr,mr aperfusior-Ethetdreminebe dseduscl e
adrapé%teégleet c{‘oh‘&%ﬁ terfnrabyﬁrh( ﬁ%%&g%ﬁ ! UCtbe kc):l)zﬁgcp orfllm%}!ggggtgd ona

stent that is placed in a coronary vessel.

TISSUE REGENERATION

Mesenchymal stem cells and differentiated cells made according to the methods
and compositions described here, and particles derived therefrom, may also be used for
tissue reconstitution or regeneration in a human patient in need thereof. The cells are
administered in a manner that permits them to graft to the intended tissue site and

reconstitute or regenerate the functionally deficient area.
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properly), Arrhythnogenic right ventricul ar

cardi onyopat hy (ARVC, which arises froman electrica
walc@vaodance of the heart in which heart nusclBCT/SG2009/000062

repl aced by fibrous scar tissue. The right ventricle

is generally nost affected) 25 Restrictive

cardi onyopathy (RCM which is the | east common

cardi omyopathy. The walls of the ventricles are

stiff, but may not be thick@ned, and resist the nornm

filling of the heart with bl ood). Nonconpaction

Car Boromxympht thy metltoheaﬂdefotnp\bﬁﬁbﬁsi dehceibmhére ey beakddad t o

moll B he e pfionst Sheseln R B a R o POt estl
and PRI ORPHEd ﬁ@@fr&@ﬂ@%&@&ﬂﬁz tisshd enﬁﬂd’edihg’\/sa&%}d fof the

Di_.sease_ Cardi ovascul ar di sease i s any a nunber of
groyig:pfskin gralte Madulatipmef stgm eelh dlffﬁ@n%@mmay.hegléw fopthg/ or
blot:#%?n&:lngg dr yeasal or?éﬁ%tof*‘msugss Bekk ﬁ}ols%ettlésesu\fﬁ hgemnd

eries leading to and from eart. Research on
caicggase di nor phi sm suggests that wormen who suffer wth

5 cardi ovascul ar di sease usually suffer fromforns

th ?%/Ie@én?ﬁj&ﬁal]tcsféﬂ] &ﬂl@ﬁﬁﬂ MﬂBx}éﬁﬂlﬁedMﬁﬂlb fhati&bly th &Lbiiﬂddy and .

su er fro or ns t hat ect the heart nusc e I tse

TRERSH fesgE skl ad Peisles deryse ﬂafa?fgq%m b psgd Ty thg feggment
of&ﬁgaude di abetes nellitus, hypertension,
hyper honocystei nem a and hygercholesterolenla Types
of Ebe By guasr aanddranserons’i rAker (R dasaribe Srghysiolopisal 10

SwinS
o By L SN PRANT SRR By MGkl DR Sul Exaotes
of ct;ing@dn@urmjjuyanemot liraitesk tgagascinofi, $ynphomasbladtema,tshrgoma, and
eries that supply the oxygen and the nutrients
S stopped and the heart will not get enough of the

OXYy NI mdcnﬂzhexmples @ntich cadods iniclude eyaniousitdilcasdenpmall-cell

l beatin qu Failure Heart failure, also q Llﬁd

““é&ﬁ‘éfé&?‘uo(}é"ﬁ éi‘f UPG FNGFTe EHTC CRES Paaﬂaattco%a%egﬁ {pecell tumors

suchak giidlastérad And Rufofibfomatdss, Gerciefldafdetdvhrkdl caf@h, IveSélnter,
fromany structural or functional cardiac disorder

blaf’@ﬁstcan% depatoma dregsf; angey, cgfonicareengqlorectab cancet, exgomgtripl
car@HHﬂa %aﬁ&gril gféh@ BdrciAbMY 'ktldn‘a{' carlebQ Rhaf hOY IR UHkte tcs}ﬁ:er vulval
Cor pulnonale is a iluré of the right side of
cantcn@ tlh’é(aﬂ rancgg hepage welngmv end—ieeawvs Dipseefdead-siarecie pancere
Y 0
P el PR ol e AR R P Ohn B e cancer
anct:pmstra‘tcc cansert hmmmmmmtlb mad:lgmds byclddmdcul@nmswed Iymehomas,

HofR § A afsb caiPhis phflih okF Rblel BnYornil P Sidra PRl prtypesis:
Futilygp @karapled Meluﬁcabrdinqwlﬁl@ﬁﬁilyoloﬁaﬁmeaﬁlaﬁﬁi Ibydabtfieaplasms, cervix

i nf | anmat or ea{ 25 di sease, eic
neoplasms, eye neoplas iver neoplasms, lung neoplasms, pancreatic neoplasms,

leu%r{l

ovarian neoplasms, prostatic neoplasms, skin neoplasms, testicular neoplasms, neoplasms,
bone neoplasms, trophoblastic neoplasms, fallopian tube neoplasms, rectal neoplasms,
colonic neoplasms, kidney neoplasms, stomach neoplasms, and parathyroid neoplasms.
Breast cancer, prostate cancer, pancreatic cancer, colorectal cancer, lung cancer, malignant
melanoma, leukaemia, lympyhoma, ovarian cancer, cervical cancer and biliary tract
carcinoma are also included.

The mesenchymal stem cells and differentiated cells made according to the

methods and compositions described here may also be used in combination with
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I nfl ammat ory heart di sease involves inflammation of

the heart nuscle and/or the tissue surrounding it.
waemoaaiodi ti s conprises inflanmmati on of the i NPET/SGEPE000062

of the heart, the endocardium The nost common

structures involved are the heart valves. Inflamuatory

cardi onegaly. Myocarditis conprises inflammation of

the nyocardium the 30 nuscular part of the heart. WO

2009/ 105044 PCT/ S&2009/ 000662 50 Val vul ar Heart

D sease Val vul ar heart disease is disease process that
antikhiic®€ hgenorsactoas emdostatinaind @sgiodtatinhe cyloeaid agerdter val ves

in the right s de of &hg hearb are the tricuspid valve,
Cheaw&*ﬁrws%% o For expmplecdrugy it 2y Y a5 firfamy Cine fRungmijen. cis-

pla@hurk, ma)pb@iaé ttaxd@] Qaoide Bid dlkdloid e ki a@ﬁﬂlchﬁﬂlea&fdtdnﬁmetabohtes
val ve. I ncl uded are aortic valve sten03|s mtra

suchap V’@ﬂ}?Fr%’Faé“p dbe i “oxipipFicagearSShPeBRTRIgTS to flwkstance that
mhﬁﬁt@\ﬁ?ptte%ﬂts the flﬁféﬁ@ﬁ tkells Qm/(;fl%gﬁs%s QsREARR of (:glgo?he term is

bruary 3). In WKkipedia, The Free Encycl opedi a.
mtemécd toemdddmd@@thFe&@tqmafr {¢-220,Y, PO chenfathsmapeutic agents, and

_ BEISSV : S .
ton s SR A R AR BB o o AR R ARG, Bl TR oy o
fragraertts thbresf. as described in this document nay be
d | i dto.the h
LS et D R e LRl S by Bl 20
blcﬁalcl ansdinyitéhs ahqawséd ialwo %aL286Ra [’Z-lhﬁdljylld’m?m%)mgﬁzcﬂ@ﬁ‘didre nt
a target. c tlssue organ n ) r mn .
dersfaayﬁs i S?Pewff&o@%% 6,7 glﬁlﬁ&%fnb@a@éhqﬁ@?eﬁ%gyygo ualosed in
EP %@bm en 5nﬁsr(aryrahﬁl%)tﬁmﬁllﬁlﬂfegﬁhvat&és él;hﬁscfb%lad WEED/5 %6890
rlseasourceo par |cles such as a

pens»ém \é(hlﬁ'é phibitdrinding phytyrasime r!;ma@q tolacSH2-quméainiag pubsirate protein
(seéWﬁ 9%?@% fo? g?zfrh @eﬁ Ah SRS ﬁfeu{x@ggem”slpg Qﬁénﬂgalggrﬁpound

particles to a tar Acco I'ngly,” we provi
usedie |irh thertlyatw:st efivaner. Kkahiples of eignmthseapeitid agsnts owindei si ng

Ay TSGRt S i SRl COERR CREe sRulyyle PRI
Cyﬂfapltdspﬂaﬁﬁdda Crlhgmtetpar ]glﬁﬂulfar\l‘ﬁ:yfdﬁﬁ, ITeXol,tMeMb:Cﬂagfelo Cisphénuse

u A el ver systiem | tho 0 e a
Mefptp B igBlagtie, SRty Sik- Bt e o TR JBomin KMo Rt

Vidckistind, VRLI®, ViRrdIBidy, Gieopkfia)TenigdsidB.eDAnbmy @A ICarmiMontid,
|nject|on surgical drips, cathethers (includin

Anyirgptsis Bactingystnn Mitomygins iNigatingmislecE szl:fma@g%esp%@cﬁ Pt No.
4, 6%“1 ﬁﬂdMgpﬁﬁlgnc' af@&tﬁ&trelﬁtea %ﬁr ?%mugt%s %ﬁé‘@ﬁﬂo@rm@fhh‘&fnes (such

del i very catheters such hose described in Uni
as @@tarlé@lbmmé@ESZ), Tapoxifes, L%Huav@gwmog tliygs, [preggstinsy anti-
pmggﬁ elBpSSages, i ncluding intranasal delivery, may be
I'eved using for exanple a nasal spray, puffer,

t (for exanple as

Oﬁﬁ%ngﬁln“% 'i'ﬁg"é??%s EBeg@’Snéjéat ent D544, 957. 30

Del TieEpartidi&s debibel Hae YigayBRYsobfe Pstipr&NBEl fisth Atbséihymal stem

intra-aortic renal deliver
cell conditioned medium (MSC-CM). MSCs suitable for use in the production of
conditioned media and particles may be made by any method known in the art.

In particular, MSCs may be made by propagating a cell obtained by dispersing a

embryonic stem (ES) cell colony, or a descendent thereof, in the absence of co-culture in a
serum free medium comprising FGF2. This is described in detail in the sections below.

The prior art methods of obtaining mesenchymal stem cells (MSC) or MSC-like

cells from hESCs involve either transfection of a human telomerase reverse transcriptase
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cat heter, such as that described in United States
Patent 7,241,273. WD 2009/ 105044 PCT/ S&009/ 000062 51
wo pomitbdosbe evi dent that the particul ar del i vergr/sGmod/000062
be configurable to deliver the required anount of
particles at the appropriate interval, in order to
achieve optimal treatnent. The particles may for
exanpl e be used for the treatnent or prevention of 5
at herosclerosis. Here, perfiMsion of particles may be
done intravenously to stabilize atherosclerotic
(hTIE]HE{)Lg&ﬁe ﬁnto di€feltiefitating hESTEEX u eval.l 2004her qalcalelte svith Ttodise OP9
r the treatnment o reventllgr}rl

rt f
celf e {eies LRl R0y Thcise o) ersEe B GFIUSPEAEra i mouss e
thd@@ﬂérlv@h&ﬁ rORYolb thtred@ses LiRdccéfitiblé FifaFRMorREniBityeyahfel®h of
of heart lf)al lure. This may be achieved by chronic
XeNQTOPLLCIBCEHRUS WEHS- | nt r anyocardi al |y perfusi on of

par tl"h@ ﬁﬁclﬁ&nwe{e @Béjm'é@ gtﬁ'l\h% 1v5d3 hg uglee@ffa cllmcally

fail es may e use t reat ment
relgyant mderv;emducme mbtdcglrfgr lsnratlmimﬁlhm l«dryxtlcah(mh ashgdmogenous)

M§j€ UZA\’%)H f];grﬁ d@‘?erré tl% nﬁ%s OIIE,@@' e%%%g rt1 +etE£1Fco%p?%£ﬁ£bersmg
a epﬂmydnasstan (B rgl telomy idel detie rryle @llgae thea plaged rasayaridq)ropagated.
usi n r croi njection needl e
The AoV FraPRaME i 116 AP Teaes Qg pIrtre 11 B Srom,eF e grepsisin
fibkdbidst froRtORELVE(BGIDSLihotHevid dbt£lf RREG cByindl BRmiR1$ (MSCHr
organ to which the particles is to be delivered, and

t heT% the@motorol dogs naf eauiEgserM-ist o Meyss RS R gergicc h

maNRRRiohLan TR uft¥s @%ﬁﬁﬂbﬂ%dﬁs afitPtiRAB, Y N RbBford lﬂgﬁl? Qcalable.
treatnent of cardiac inflanmation, the particles’ may

Thp protefe] mgxpesed écrr theispiptien of MBGefremtap duferang BERC finese.
?%ﬂ& AL Mg RETa iRl Jhd ﬁe% gr H&Q%r?ﬁﬁ Qaﬁﬁe‘?iv%’lﬁ% (HESESsCs)
n e chest wa or

racoronary i nJ ectlé rough. t
obtagied By teamatiardd anperrapriséives desculidthetesre izamedblyssithidago bone-

unde i dance for direct injection into
mariogs {féwgcﬁlglrﬁ%gggﬁﬁlgs Yocar di um or infusion of an

I NhiThé e@brybiiiosiem cell @oltur® inag abpiiera MitiadRmbsyonicsd ted
hé’?éo bodi |y lunen. Any variety of coronary catheter,
( )efuglérref usi on catheter, may be used to 25 admi nister

t he £ HRAMBbdinfint, %ﬁﬁ@ﬁdd@ géndrixghglAésehdhly@al I8 cdIR (MSC)
coated or inpre nated on a stent that is pl aced in a

CORprEsA Ay psiniaigg and propagating et @Rﬂ%@lmethy mgdiast em
su é&&t&%ﬂ{jﬁéﬁﬂ&'}g}n@ﬁa@ﬁ FisGE AB If%ﬂg ﬁ&&ﬁg @m%éﬂm-

thods and conpositio descr
Celﬂﬁartl cles derived therefrom may al so be used for 30

tis [ h
| LACOR )l GEBEISL L s i
hESCnanm\@éektdﬁtat fepdirfict prdpagatioh dn g mellia stigplérhentddtieNBGER and
reconstitute ate the

opfid PRI K YAl erieFn epeic A SO Rb ke i which at least
somié; susHRAABHAHIANP A1, 0P &Il cells are similar or identical (such as homogenous) to
each other.

The MSCs produced by this method may be used to produce mesenchymal stem
cell conditioned medium (MSC-CM), from which the particles may be isolated.

Disaggregating Embryonic Stem Cell Colonies
One method of producing mesenchymal stem cells may comprise dispersing or

disaggregating an embryonic stem cell colony into cells.



10

15

20

25

30

For exanple, the nethods and conpositions described
here may be used to nodulate the differentiation of

waet@anewhd s. Mesenchymal stem cells and di ff er Beit/8@2089/000062

cells and particles derived therefrommy be used for
tissue engi neering, such as for the grow ng of skin
grafts. Mdul ation of stemcell differentiation may be
used for the 5 bioengineering of artificial organs or
tissues, or for prosthetics$y such as stents. CANCER
Mesenchymal stemcells and differentiated cells nade
by Theemigry biticl steanﬁll cco':lomspmsy' tdm&e deaEsY belonyh@osvan G,

KPS, PRAT o GAbe! S MIBY 8 HREH Ok kD rembryonic

stemCRINURELHSm huMbRblabtcySfs. Niﬁﬁglfﬂ Med 8412 19413 $358) 684 HRIESC
condition in mammals that is té pically characterized

colpyy (iheegen & -diskedrtEldardvhapireRanpiakaitz M. yirsgiel I, etal.
(19‘9@}3};‘)7197‘28}?19 isteH CeilBhesd Dm&ﬁﬁroh‘?{ur&«ﬂ{ ﬁlhﬂ %ﬁﬁ édéﬁ@@?i@i 1145-
blasto sarcoma, and | eukem a. rticular
11¥Xanpl es of such cancers include squannus cell cancer,
igﬁlg!éer cce(ﬁs in tthg' goloxg)nlgnaf 604 g%ﬁre%?l@? & céfﬁsgeg rt(L Ll]H)r;gPtlal ei( ent,
iel ammsSmt(SdJmhpsﬂ‘ hgbolﬁl’ql rﬂa_,t l&rﬂisaggtégdttedj modls;iemdm the estent that
cancer, ri.an can ncer

I
all GO SRR are, Sele i in tegp iRk s Somarly Satastetsthcor

C|O| Dﬁ@&iﬁa@grd@&tﬁtﬁﬁﬁiy lsdwémwédwm a di@.pdrrﬁlhgl RFEAt. s alivary
g and carci.nonma I ane ancer, rena nc prostate
canth§ 31SWl%igen@awc@ran.‘/@mtbﬁtds caRakle Pg d a"tg. at least some

emB%BHi‘c@féﬁPcéﬂ@% ¥ 8d16Mfork mﬁ%tm TheatpafhgRB&t ?QSﬁfmse a
20 Further exanples are solid tunor cancer includin

reagefit sehichadisrupts thgradkesiondatween cellsimg celany @r betwaen cells and a
t cies including
S e R B DR o™ Ll ot o

aneheadispskiimg ageniceay eompribatrypsira il hatteatmtt\mt.lstrypsm may last

for B it oL e BRI ST i e Bl g 86

nemahgﬂdasem;fuggtﬁnﬂemakmﬁm in Imediin ls\ffaﬁlpasmg out. U n g
ancreatic.neopl asns, 25 ovarlan neo

o oD RrRon Ba e UspFas 8 sprauREp St aE hipt GRbryome Sem

celﬁ&ﬂﬂi@ﬁﬂﬁ)anﬂmhgmellsmne neopl asns, trophoblastic
neopl asns, fallopian tube neopl asns, fect al neopl asns,

col Ohe dsiparmertcIRay somprss atieashiomsraf thesfollawing sequence of steps:
asphaae, %E‘Eﬁ% tﬁ@@hn%ﬂ&ﬁ P 0tign rh@é?@&g%‘gﬁuencﬁ%gaﬁé LseEding fid

rostate ancreati c cancer col or éct al cancer,

ahqqsmgg cﬁnd@l#owm&pmgmhﬁ adaptedreonthe Hedtialbah, A/C San Diego
(hr{p‘//m%%{ﬁcgégfu ucsy. Qéd/ﬁ'ato%&'E&FCelﬁﬁ&p' cal cancer and biliary

carcinonma are al so I ncluded. The nesenchymal
st e the hdpdratiordste}, ﬂfeen@im is atpicited @k gmenaiuereanMrfcﬁnngletvessel,

h t d [ .d ed h |
o T O TR RS R e Tl £
ml£6T 4 5E2A0O ARG Ahich3s i becfercfesm @gEng Mdit Foasxample, the

endostatln and anglostatln or CytOtOXIC agents Qr
celistanpicHasepiih e cifent magessiu HipleS- lathegdrstpegtiopstep, an

amothahdf @ﬁp@rgiﬁF @é@ﬁ@ i bufAKRAMRAGH the vebsdt, aRd BHeivB4tBl rolled to coat
et oposi de, Taxol, taxotere and al kal’oi ds, such as

the\grqmgmg§qu¢p§ w@ﬁbe disparsigg agen solusion. For example 1 ml of trypsin in
Hank’s BSS may be added to a flask.

In the incubation step, the cells are left for some time at a maintained temperature.

For example, the cells may be left at 37°C for a few minutes (e.g., 2 to 5 minutes). In the
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such as nethotrexate. The term "cytotoxic agent" as
used herein refers to a substance that 5 inhibits or
w@e@vaoios4 t he function of cells and/ or causes PCT/SG2009/000062
destruction of cells. The termis intended to include
radi oactive isotopes (e.g. |, Y, Pr), chenotherapeutic
agents, and toxins such as enzymatically active
toxi ns of bacterial, fungal, plant or aninmal origin,
or fragnments thereof. Al s@6 the termincludes
oncogene product/tyrosine kinase inhibitors, such as

dlstoﬂgm 1p ah€ ydllsinfaydie ididdpe d By ﬁhbélﬁhﬁ&leﬁtlbﬂl fMRxBhHR DB raping
gls(arylantno) benzoi c .acid. derivatives disclosed

or PBhWE%ﬁkB‘@G%%ﬁde o the ¥Essaib-a1nh dihg g5l shoyd come pffym hegis and

sliddl ®WnAsEHrfafe. EP 600831;
4, 5-bi s(aryl am no) - phthallntde derivatives as

di sk tb@;@'@nplﬁngst%%@%ne frmediysmisiadded tapthecfiask nHegngdium may

cmpgﬁt}g'tarqmg tgerhgr érﬂ% %tg%e e&%?% 4&f8hfadi§é?s%r%9&%§tgﬁ%ﬂ‘e9(§mpt& if the

dlslbezrhegmgdnelsapmotease sagmsttfypsls, the mh@nmomiy otpoauprdtedi’ such as a
t

sergrﬁ é)rz%flﬂe\?/lélﬁgmﬂl @%g agﬁl%e ac? \hl(t}i ?ajfglie pr& gase, féypacqaﬁtlcuﬁar example, 3

ml BDS@Bllirti bothiRingTefFculairotheditinl is addel td) the Oikasinike up a total of 4

Sld | ophospham de, Thi ot epa,
migy ] E:F‘f gsﬁpél?&“ﬁ‘? Or%i%% NERIES B a%@ G spl atin,
Mel ghad @Useea{ I\/F %ﬁ&ﬁé &#ls afel reQ8aded thio frésBRARIE§essels and fresh
| f osf am de, nmycin C, Mtoxantrone, Vincristine,

me\wm aed vk Pl B FroseeBBRyBRI bR mitle aYEiepat Rl ratios. For
Qw&llpma%E SM ﬁt s dlﬁ.@loﬁ‘%({]p@ ﬂ[xﬂl&r In a particylar

ct’i nonyci n; onyci ns, N cotinam de, Espergm cins
exa(nsée the. @lls pay be Neseedati tg/78ding 7)dropvf sHsintma %\Svm dlableand 3

dmé)? &n%]gr%tl{y %E&f {ﬂ?%}tnb gfapg f}rkdrbggik%?afg ﬂ%@{j‘&d% pahto

proalrdeefgom &dlhglod mn@; $/5 dilutigrefomisr, example ai5ogEHasknb the C) .

Sligjafog BFR.Shasels Pl et SHUPLTH B8 G081 R U T bE b

dedite@mndRedncademl stem cell conditioned nedlum
(MSC-CM .. MSCs suitable for .use in the production o

c onm % fiPSﬂQB epbedigents thergthaddndudesihe fpllovning tepyy humgn ES cell
arerm%trg?&{wkﬁﬁﬁ‘éhdb@ irf f¥-dhtrent Mara th ifsH &hbryMEGSIIRRERS. 5-10

by propagating a cell obtained by dispersing a
dayeold Raﬁémr%thm eyns{rizgyl befre pledngnnpdhesent selifeoncasitianpoated tissue
cu%ﬂ@éﬁ , 1n the absence of co-culture in a 30 serum

medi um conprising FG2. This is described in

det bel ow. The prior art nethods of
Manm%’%n%r%% ée?ﬁé/lﬁlg%]gst emcells (MSC) or MSC-Iike
C eI ke disaggragB8Csellsmray beeplaed dndrmaintained aca ¢edlrrulifirea

g&ﬁ%ﬁ%%%g%%ﬁ({de q\élir ? ﬁullgir;.s:?_\jnessé: enlg sugﬁ ate sucg 950 a? /gellgt?nq;%:

pladii Cﬁ'lﬁ:ﬂa&llyt thabéllsgarhﬁﬁ@& apXprophgatdd. wltlﬁﬁf)ﬁh} presenco ofitd-cultre,
h nB éﬁ@ cell line (Barberi et al., 2005). The
egu§ét8ﬁ WReFAHEWE tfdlieti ¢ material and mouse cells in

t hesge 66 iinvédk Ic@lncmfueé AP bSgloWh IOl e @E-ftb8 ecaa Mlch is
risks of tunorigenicity or infecti-on of xenozootic

suppigraseed dusonsgéfwse grswmqféctﬁrarstwhas dibrabiast grrethcireioe2 HEOF2)
anm%nglﬁ}pﬂht@ﬁpae%[i g\’cﬁ"}th BYetdr NGB Hf[ﬁilof\B§1 af fdr @k&\%le ¥ng/ml. The

rel evarit and reproduci bl e protocol fof 1solating
celtsi inithezpell gulturd enay ibe aplit(os aetieultiredh bAwden oenfluent, by treatment with

trypsin, washing and replating.
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MBC popul ations fromdifferentiating hESCs. In
general, the nethod conprises dispersing a enbryonic
wee@ai¢8s) cell colony into cells. The cells aPE&r/sGE09/000062
pl ated out and propagated. The cells are propagated
in the absence of co-culture in a serumfree nmedi um
conprising 10 fibroblast growh factor 2 (FGF2), in
order to obtain nesenchymal stemcells (MSCs). Thus,
t he protocol does not requis7e serum use of nouse
cells or genetic manipulations and requires | ess
manipsehed ofesCalnge ti me, and is therefore highly

sca The prot pcao be .used for_ the isolatiaqn
£ R e sBlofe b HEaee ST Filuke T fFEmg SGiueg)
ref&@@o @in$aur of Bl d 6t mae diffdednt Rindson@ls Bt &€ letovdab ey, for
§hESC— MSCs) 15 obtained by the nethods and
P‘i“?lcfﬁ%deﬂﬁfé'éfl bed here are remarkably sinmlar to
b on ?husn'ﬁlrt&ﬁ%l G deM @ Q1tdYEHhe (R MRS of N GIERERESRAD iSually

stemcell “culture may conprl se a human enbryoni c stem

coated with g fredir)layen pf meese embrypnisrikinagels thatliaye been treated sel they
oSSR A TRSETANY i) LA, oy TR cRER
attahppd gtow. in adlgtion, ths lﬁmbxewﬂm teﬁ&swmttthelﬁ{ﬁw the chlture medium

R EBied RS e erR e i el o e oriathed e

the@R#hd MBC lcellsfhonbet dujtpet i the dbseR&eSEESucne-sudtate. af t er

F DRl T O LIRS 19 S0GKE PLIEEie 651 he

emBRRRTcAtth 118 RaFbVEtnR&] in tReAHsEHR of Reelddicells BlesthiiRft
sonme, such as substantially all, or all cells are

meggnehyrm?! stsm selleAYISERI (such as honpgenous) to each
oth
BT oo o T R e pRfee B0 Bheo
a C(lllvséls'@watefﬂmwlﬁm ghbstrale npryrdompriessa issye paturesysissel.such B
L C e I i es.
Pl 0 hE P Bl S R B, ThEER Py B gl row on. o
gelamnmdltssuechuﬁpxerps}ntmg or disaggregating an enbryonic

ste cel | n 'nocl.ls..\/\D 09/ 105044 . 0
CrReESHTRl BistELr b s6ftin Shasing o Rones oo freo PR AG0-1%
gelﬁﬁr)/m&ﬁﬁﬂl@d sQtedishhdd®Ang @lhtoaxveaclnmma%e sto%hlamaﬁhama The
McMahon J, Atienza J, Wity
boteprp p{afissun clfuredigh i SAyered ‘é’tt'éFhecSélaF‘“ F‘Plhtéfg‘ wia?ﬁuh%rﬁ%f?r 5-
ISBtrﬁREQGVQSr% atml\elng?giltes‘lre'\f%gdy%é Qise. MIRint SRRM B added Bef&reC
col on onson | tskovitz-Eldor J, Shapiro SS,
addp eril zomvenswmtcgil@lysw et al. 5 (1998) Enbryonic
Stem Cel |l Lines Derived from Human Bl astocysts.
Sci &eroe FrepMediga5- 1147.). The cells in the col ony may
be %é&‘i%%ﬁ%to?gnsé’g r%a&ﬁ%ﬁ% n§c°stéi‘|l1 SHR$H 'c@ftur@d‘?ne‘ﬁt
e., east I Nnto ¢ unps ony be
mednugaggncbgab'@dmpmsem spar-fedmediuthe ext ent that all the
gglnlrl;ﬁ {n t‘se%&uﬁ%re%ﬁ’)ée&i{’%&?'cggn fse dell cultur‘é I;]n%dﬁ%vhqmls fide of
serum proteins, e.g., fetal calf serum. Serum-free media are known in the art, and are

described for example in US Patents 5,631,159 and 5,661,034. Serum-free media are
commercially available from, for example, Gibco-BRL (Invitrogen).

The serum-free media may be protein free, in that it may lack proteins,
hydrolysates, and components of unknown composition. The serum-free media may

comprise chemically-defined media in which all components have a known chemical
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10 The di saggregati on may be achieved with a
di spersing agent. The di spersing agent may be anyt hi ng
wo baw/10®4capabl e of detaching at | east sonme ePOI/yEIING000062
stemcells in a colony fromeach other. The di spersing
agent may conprise a reagent which disrupts the
adhesi on between cells in a colony, or between cells
and a substrate, or both. The di spersing agent may
conprise a protease. 15 Thé8di spersi ng agent nay
conprise trypsin. The treatnent wi-th trypsin may | ast
strdopure tenptadlyfdefin@ serumitres media fishelv adtigrotisasdt prdvidekegr ees

C.T | h t i sed, ntrif d d
complg 3 en et SR AiF e AR Erer BB ey Al B Rreet hod
repf@incibiitp bhdRokdi oSSt Perfemandt hntbddcreabed pBssifilifyofan

enbryonic stem.cells with trypsin and plating the

co'&%’P!“%“‘ley adyentifious gfellggr egat i on may conprise at | east
SONehOferiSret AlciRWh YL oAPRYUER G KO DVMERS medlﬁ%llﬁ'v fiRgé8ibco,
r|n3|n trypsi ni zat'i on, incubation, dislodging,
ﬁ\GW ¢i&).seeding and aliquoting. The follow ng

pr o . :
Cht ?Eg%ﬁ*‘ TP Ry e T B e dnorp Formhef S
as $elmgn aepbdcementoneds, elm Cdnhsmtmédi ef fosexasple; e 0%y 15%, etc. The
enerally renmoved. f
serfR e e DRECHTF REPLLBEMERES it 8B rehbafinon micia
from oitrogen- dibdo (SxanddblendoNEQ Yorks, of a buffered nmedi um
which is may be free fromCa 2+ and Mgt +. For exanpl e,
t heGreahlFacwory be rinsed with cal ci um and rmagnesi um
free PBS. 1.n t ation. ste anount
G St i g G, O LR s R AR s e o e
cellstie MBRER mdyodohrfkiisd &e@&h{ore gﬂaezﬂgfaewmg r&wﬁ‘ea@@rmﬂqrfactors
t he di SPeI‘SI ngl agent_sol utiaon.

aregknowa i the 3riginCluding P?%ngﬁayGBé, EGE%GF oErathmpgsqkm T%F -b,
IGENend 9tpat i on step, the cells are left for sone tine
at a maintained tenperature. For exanple, the cells
may Theegroeth fagtor mayceroprisg fibeaklast grawtsfagter 3 (FGER)t Bhegnedium
e S My B e A e CSe Sl A b e
AByelBdthof thase gowthcfaqtorfs @re lawanph thelaxt. Tlor mpthogmayp corbprise

the side of. th nd. The cells
cmmmﬁlcau (ﬁlfm c?{n%rhsérgt d‘hﬁél‘e& %'\fq ‘%ﬁGgG\rﬁ t he surface.
In Altemqwmm; lot chdlitiep, themedibimmeayodonipeide Uﬁﬁut’tﬁer&ﬂd‘@dsd’ 0

cPIEEIR ERRTL B615F (0 a B3 DL P EVBSPRITY Mo T atay be

uscPeR R} Riitablb cbrh:%ntrzﬁ!ioﬁﬂ%f Slahiple2 M he/nd EGFPEOFeRS SHeiédin
as tpegasl n, the nmedium may contain a protein, such as
P oot

plage of tseif moteipyetHngivin the grtygndsim eefereadito ps symbpol EGF,
Al Bgm%l%%@%n f:i‘lg%opﬁ[l@(ﬁ 39"01@1’{1@1%'&?30 %e@eq‘ﬁms?igg

tal ni ng ce culture nediumis a dto the f
UniRyonkMd3up a total of 4 mis. The ceI | s may be
pi p t r
fe. El;euge dg‘,ﬁ d%c@ses hggl%o Ceﬁd? 091 rfé% ggﬁdlnerg%QFnJ‘ Plhaﬁ and
(iiig BGFR2amd Eéﬁaﬂdi stthMmbns rredl um added A number of
be made at differ.ent S?It r.at

. T For
excaFT .15 P RIge oepEm R goas i, nsioidts A HEyRBoRlng HERHaC
exprbsded dtSowildvelsii® fhany fissBedtmt lcbIf Hipad and reaches high concentrations in

brain and pituitary. FGF2 has been implicated in a multitude of physiologic and

pathologic processes, including limb development, angiogenesis, wound healing, and
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exanple, the cells my be re-seeded by adding 1 drop
of cells into a 25cn2 flask and 3 drops into another

wWQ 00paeeed the culture, and 7-8 mis nmedia i s BEESG2009/000062
added to each to 15 provide for 1/15 dilution and 1/5
dilution fromfor exanple a 75cn2 flask. In the
aliquoting step, the cells may be aliquoted into new
di shes or whatever split ratio is desired, and nedia
added.. In a specific enmboddrment, the method includes
the fol I owi ng steps: human ES cells are first grown

tunsar et G map be alsthieédcommaciaky, foraxhmpifebinyirdgen-Gibco

S 10 20 day old EBs are then
(G?Pgb‘iﬁ"ﬂrg‘é )Ykﬁ?él‘gore pl ating as adherent cells on
g eI Blatelb@ DeAMEGrokwtis Battor (BDGFY 5@ oteat MftogdiibNi GNRMEedT
Cul ture The di saga{ egated cells _nay be El at ed and
celh%(p?ﬁla?lh@ag firohlagts) smagefh myscle aanﬁ@nr@eq“restwﬁlﬁy EFpWhichds

conﬁwsgd Bf £4ihfeH 5&%%%% te%ecﬂﬁ@%t dh3inGind BCthafdS cfh be present as AA
gel atini zed . Crucrally, the celfs are grown

or BR dlomOQWaﬂgmr@@ amﬂwhnerdlh@r phusse FESTHABde 2 865 tkidadiomodimer
profei ponsisf] %E‘ﬁ f?ﬁﬁgﬁech% ah& ‘f?% c%ﬁin' ﬁDgF'?\eB &%g be ob@ nE:ﬁ‘e
cel FoCat o e my be in

corhmercmllppﬂoemm;ﬂrdfrm Pepmteoh (Rmckg Hylﬂ MNemhletsag). or s s uc h as

ol at B B Ar Lt Bt ROrSatdrPurbel bRl RE) Fag epagsentin

gmrm? et &ngenitationkE abdhit ¢@0Pganl] Such Acatat 500pInlusIRh ARYbout
e split

1“$/F‘éaﬂ‘%?§ta%wtle%gfnﬁl b FabH eSS PR 44 Y sueipys sbout
SH%EI?QA %%Qérﬂb%é@ﬁﬁp&écﬂgﬂg@@tam§ FGFARSAREESRfmI. The medium

ture The cel may be cultured in the absence of
may glse gputaind’ DGHhABy %&Cl’nas aebewISngimd"  refers to a mixture
of two or nore different kinds of cells that are grown
t og&ltigng Celsr  exanpl e, stromal feeder cells. 5 Thus,
N EUR HRLILES WP hénch %Hﬁtﬁrue%ﬂﬁwh@ﬁ‘:ﬁfl oSHIAGE whn wﬁaa
_ culture dish is dsual coaf’ed a feeder layer of
inhptptigrecagsdscyssafian afleplh dtye,annsanti Isetwth.eSueh bdl,snnayrtbat btidlsv@mated
di i » r
frohlgﬁée( ?ue r&té 8{] aS]C(eAnt\é ‘g@ht dbpl?cuitﬁr%g Eép %ﬁﬁ t{gr &leh ssucij
culgnr@medlhmalddenlatmg, the feeder cells rel ease nutr| ents

intg the, culture nmedi.um, which are r U|red
el ThEPEnE and rorRE i sHa bEr e Br B E fem B arrpeine
or §iittehg dLiding bEItUrS The delMSRtiale]l Sulbiy mag be bﬁiltt ut £ehtibf 1 Reor
absence of such co-culture,_ The cells be cul tured
moxg suchyas ol yeBras 4. il 7 armore Jbe trew B?S%ggedsﬁlg@éqat%e Progfss
cmﬁﬁhﬁg Qﬂﬂak’lné hemgsl J)fsa J&muaﬁ @it yfrae&uume iA en&hﬁﬁng RitPfresh
feeder cells to establish nesenchynal stem cel
mediyreCpnd inHraltgiingbe ling @G'léﬁnfhles%ggrs@g@ﬂ@@lsmﬁﬁém c stem
cells may be plated directly onto 15 a culture
sub&¢leation, Screeaing\ o SartgSdpst r at e may conprise a tissue
cul tl"Hé fmethba ﬁﬁk fur‘ﬁ{ép borﬁ‘fhs@ a sagétfoln og E(ﬁjan &E’[’? o R&t‘ﬁ@# 155@% or

be pre-treated. The cells may be ated ont o, d grow
selegt forgnesenchymal stem cells.

The selection or sorting step may comprise selecting mesenchymal stem cells
(MSC) from the cell culture by means of one or more surface antigen markers. The use of
a selection or sorting step further enhances the stringency of sorting and selection
specificity for MSCs and furthermore potentially reduces possible contamination from

embryonic stem cells such as hESCs and other hESC-derivatives from the starting
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gel atinised tissue culture plate. An exanple protocol
for the gelatin coating of dishes follows. A solution
w®@b009/1450% gelatin in distilled water is made BETSG2009/000062
autocl aved. This may be stored at roomtenp. The 20
bottomof a tissue culture dish is covered wth the
gelatin solution and i ncubated for 5 15m n. Renobve
gelatin and plates are ready to use. Medi um shoul d be
added before adding cells60o prevent hypotonic |ysis.
Serum Free Medi a The di ssoci ated or di saggregat ed
magemiol. Yoisiveousd then fuethbrsreday thperiskuf tarateda formatior2&ndrfeiharm

inch i e MRS RS BB TSR cul ur e medi a

whi gahhuinbeif (b’feﬁi}tlﬁlfds aﬁeﬂ?bWh ﬂ’d&x%ll?bm or%o@mﬁ bhseti ah aﬁt&ﬁeﬁ
serum el u ree nedl a nvvnlnt eart
EXRIESSIOP; Wd@ny gft hesedn3 ke ys méhw?f‘éﬂ%orsﬂostg@ Smie% edhere.

The séd&HioR) 3fsortit HAY b RBicVEMPMAINS of ARFERERde AL ivated cell sorting
avai | able from for exanpl'e, G bco-BRL $I nvi trogen).

(FAQS)TRBuss e knewnrie theretalF ACRiRVoles prnosial gelfsrte a repioper, piigh as a
labkﬁﬁ?%ﬁbéo?c&/hﬁfl Bl BPa g%gra%lgneﬁ’?tegﬁess@@gy e %BP Nedthetis X

onposition. The serumifree
pr0do¢qmm|0£ entdiméms el lakrellil@‘ tlhmedf tordolimareportarhiare Ikma«tnh in the art, and

e SRR Br o S VAR TRl e ettt o

ure | n e
maslgne) m}ﬁdimrtmbﬂicallsi fsora dachrutieg ®ased oA shel lhbeﬂlirrgvAtiaﬁata/ely orin

onpl etel y def |ned ich elimnat variability
i gerest FhrBReaTNESEh it FopPredfo st esr B

c OnWeSHa%]iealP&Elfﬂ&E man@@nuﬂséi o@@ﬁfdﬂﬁ&es%rfa&sasmgéds ikhdw®fo be

contam nati on by adventitious a&fnt The serumfree

asspeiged With )M%Qﬁﬁjg iU 0GP RBH NIRRT @A d |(gD49d) PDGFRA, some of
the(ME¥ biHOFRE s@f&@ Ontigefd ARACHSI HAGDNRYre"AEIHighly BEpressed in

serumfree nedia nay be suppl enented with one” or nore
ES eoltgroaleat RES (o theirexprepsion are peraftedrpy 1A Gleatialysisathea

assgge}?tgogl} a%LJch% &Bégéﬁ%@lthem@ kn%g ngt/ﬁ sl]%en%? ﬁ{yctae Jﬁ%ﬁn as

ree ris be su
a sdlé)&%lﬂemalrher ﬁepisataﬁngMSGm‘nhnaES &ﬂlsfsndnasIHESCt Aogedingléy the o
e serumfree
Se'é@&f’ BH”%"%‘?PJH“‘X ‘H&P‘8¥ %’l s W@%E 8?%H%?%8p% 5’&‘1’%58‘?3 between
Mmmhymlcelmt em cells are cult ur ed may conprise one or
nor wt.h factors. A_nunb rowthfacttr are
kno qe cp%orépftmglsp;&olfjaprrf@et ay pRsgiive @geat op@psenchymal

steM@ells Bds¥d &1 BB ekstbdsidon of Fidens. Shéh 51@: ehs A4Ybe! l@:ﬁtllf'ed by N6t
grow h factor may corrprlseflbroblastbgrovw factor 2

a(-mhzzympqrﬁ@ thegrng sxpireienrefdecofitbRGs and WeYCYPenln particular
om0 ks, | S R BEAR 1 By
shawreindiable Emeandétlmlcrmy conprise culturing cells in a

mEdJl"file Lefe2liBy cl)rsslog%g s9 tprg)f 51(1%: n%etﬁocij may pos1t'1A\"%ly select for mesenchymal
stem cells based on the expression of antigens which are identified as expressed on MSCs,
but not expressed on ES cells such as hESCs. |

CD73 is highly expressed on MSCs, while being not highly expressed on hESCs.

Both CD73 and CD105 are highly expressed surface antigens in MSCs and are among the
top 20 highly expressed surface antigens in hRESC-MSC:s relative to hESC, the use of
either CD73 or CD105 (or both) as selectable marker for putative MSCs will be equally

effective in sorting for putative MSCs generated by differentiating hESCs.
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20 Alternatively, or in addition, the nmedi um may
conprise or further conprise epidermal growth factor

w@ E@piosowse of EG- may enhance growt h of MSCs. PEZEG08Y/000062

be used at any suitable concentration, for exanple
5-10 ng/mM EG-. EGF may be used in place of PDG-. EGF
is a protein well known in the art, and is referred to
as synbol EGF, Alt. Synbols URG Entrez 1950, HUGO
3229, OM M 131530, Ref Seq MM 001963, 25 Uni Prot

P01133. Thus, we disclose the use of nedia conprising
(i) ARtéinatively, oy inFdfitioabe MOﬁiﬂﬂkortﬁdgi step idymegatnalyEefect
and ot her cg‘ﬂ’olnalons 2|s a\?vvldes ctrwn

agaiiy apfigengbas i antiggpnd ?’féEFr'Bg lkﬁ’p’ﬁ?rESSF‘g agerpgfiggnson

emﬁmhﬁ%&%ﬂce@é (It@&éll'sﬁéﬁ%ﬁ gs hES RN ot %&b@&hﬁﬂﬂ stefil dells ¥.BSS
reaches high concentrations in 30 brain and

hEﬁCtMS%?e}ectlmansortag mayehe baggel dndarowd or preionsly identitied WESC-
i mb
spegev :%u%&génfl & QU(ﬁllaatS IM’I'B(?’Q ITGR{BIE ql'qD)le CalnH @éﬁ&o '

opnment > angi ogenesis, woun
ZOOEACSEGdySIPﬁff B@&B@k]ﬁ)ﬁﬁmf (EH4tqndﬁfSCQRmMﬂhESEG7ISCs.

ed c -ex le fro .
TR A o T Rt e R KRB Bl gp iy own
or {nedohju@ctidnrvaivi OD FEscdsarpobifiéFelectsblemmpeciot istlatigganativeMS$Cs
ra types including fibroblasts,
froﬁ%?%“?ﬁ%@%ﬁgsg 'It‘E‘c’)%nect ive tissue. PDGF, which is 5

conEosed of a dinmer of two chains termed the A chain
EXANELES chain, can be present as AA or BB honodi nmers or

Ql%rr(; ;f%;m%r%g g‘%eﬂ? onS| ;@ E}l}gm mA@ﬂgf(f(n%an%i o%hlgd?ﬁrme &ed
as mibl eABe ebfor iovasauine enger
(sr e S;ilgmfro?nﬁtepﬁ oltrkg?:ph éfo ?(tmgr'_?p “ J[sf? (En.tt ¢
and Rlarfi 30PN M D} PEMeRirRitc SERR&E sl opou oA B

attﬁleted’l@)thebﬁpdﬁdfrﬁSEtﬁfdlffeﬁlentllQ mtbenam\y@'ﬁfammtre;ﬁmﬁ@e Bt feplateditht

f about 100 such bout 500pg uc S
cel] gty such h@?ﬂﬁcﬁomgwww doelinl cdfignevased Eihorh Sl ptingue
an@EHéél1 2003“21%1@& afPAkYe, 009), Me difftrehtiaton @ Rncy of@dnSplanted

In some enbod |nents the nedlunlcontalns FGF2 at about
MS{rrgintel thermtlwéldurdmanhwn%ﬂrmf fapmioaaliemante aglls ig injured s

tis@k fém%téﬁ%s‘ﬁbhsléﬁl itting Cells 15 Cells in culture
W1

generally continue grow ng until confluence, when
conRegnt reportts iggdsbihatamses theeswparive dfecsetd metliatedbon

paraﬁrmegfra%o S sectréeg Qy &ﬁ Ecgp%(n Ganla%]ﬁnn{s ?dO%S o&n a%l‘ﬁ %t a). f 5869

St
Grﬁmmdmdﬂy Schiafer tihdNoithdff) 200835’[]105 pﬁrwrtmﬂ@pmymrmes a

The neth dsadco OSItLO ribed here

Gl St geens O s Bos e, pariss gy MESHT i regreraive
mediideNBoteitial He€hanithg of ISGSpdratrin® 8ctionb Inchildk thddgentiy be

split at a ratio of 1.2 or nore, such as 1:3, such _as

regenerative GIpasity g amthaterigrsncsip ALleNgEng Frarqdghing, aad kedesing
apcﬂft@&se $Sthe e Pétﬁfc'eﬁgctk Bf M%b& QQ faRtyahédisted b?fhef? secretlons the

confluent culture of a cel |ne In inocul atlng I nto
referteishiof stema celpasedhdherapice g¢qld|b¢ cpgertdhé by appdicatirn df their secreted

fac%)rg.féuléﬁ’ A Spp%acﬁ abid B&tje&ﬂillg'%r(g}%eainn%?f-the-shelf’ MSC-based

therapeutic option, which is a requisite for time-sensitive protection against reperfusion
injury in patients with acute MI, at affordable costs and with excellent quality control and
consistency.

In support of this paracrine hypothesis, many studies have identified the presence

of cytokines, chemokines and growth factors that could potentially repair injured cardiac
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Sel ection, Screening or Sorting Step 25 The net hod nmay
further conprise a selection or sorting step, to

wo eoovheso44 sol ate or select for nmesenchynal stReT/86€200%/000062
The sel ection or sorting step may conpri se sel ecting
mesenchymal stemcells (MSC) fromthe cell culture by
means of one or nore surface antigen markers. The use
of a selection or sorting step further enhances the
stringency of sorting and Rl ection 30 specificity for
M5Cs and furthernore potentially reduces possible

tisseinainlyndtdugh cﬁrﬂmahn&mémmisguesgrmmaah Irégeﬁét@ttbnqsaﬂ&xsa}m
and ot her hESC-derivatives fromthe %Eﬁrtln

Denpig 096 d4u anstitrvans: 384 oWe digther sippageddhis ypothesissbXwoul d
pertf&ﬁﬁné e R in-HEAN R tetohﬁ‘c drlafiis OF tHe M S Qﬂﬁcrflﬁrsg&ﬁ%&ﬂs%@&

further 1 ncrease the clinical relevance of

al. 087 b dbis wes feralifated by ourderiviatiarof bfghlyeqxnmblaraed ldqmml MSC
culftl%ds &h %8351519 Es@E (1?18{ Ll DD BT dﬁ‘é tﬂ&ﬁs@r&?h Ofidhic ﬁpdeﬁﬁéd ABdium
and any of t Int

be’ ‘use e selectro
to edturd the cdtseypd ﬂmc&t Itbesdcrhtmnevw ths cainbtignet edivom(@V).
eved b escence
Sufsing Y R of e BTk R Mgt SRR RERR nppgown
to b $ecretefGD mampehwaﬁcr@x pmsmm fhef®lang. @cﬁnp&ntzﬁ@ﬂﬂrahﬁl&sls st:mhh
antib ich binds to and | a

bel |
Se%ﬁ?mgewgl i I?aég %ft'5§3Y¢theeseeerqme o thecptengpl to 5%5&@91%

tisfbs seh |abﬁ@b@a$d1@ﬂgchbﬁmlebérﬂﬁloh I@I@H/?Qfm ﬁx? (B&Y dal. eﬂfO'ﬁ ers
are known in the art, and describ é or exampl e |n

Har Fewsms cprpwationakprediFtics, ﬁlﬁéeqrﬁm ip thedagn ¢
adrﬁﬁ\%?e g Qel aeﬂmsz "ﬁ%wm&h@s &&h! 50085, mrﬁga&oﬁﬂgﬁi

base abe 1 ng ternatively or’in ,
ISChﬂgn@auscd b]E peclesiomnt afaggofonmESyteryasepprbuseanghergeiiscarremslytthe
motsp&f %gLJt t?eatrx\g Iilr?o\égll eﬁ!)\!ve%%g &'%{Jgﬁ{ls@m{’vhl%h %%ng’ file og)gning of

e sur ace t I gens assocl at
thwhlbdked/ﬁ&‘a'y & g:stoEéDillﬁkﬂ ﬂ(ﬁD('b’r&;epe@tﬁHé’EE’ alsb Tlcaao,es(lfgmgm)the newly

sone of . the 0 ace anti
peifiRgd PO Ao 8P LD FREHF B e ata ¢fFerpefusion
theripy@olildbe Bucalty arﬁprbm repedudidiinjurf¥dul EBShedttalide@ immediately
verified by FACS analysis. The aSSOC|at|on of a

at g ppigkef rapﬁrﬁ@@ﬂ Whenheed waggelivgted prirasspronagy ribe pig model of

MR #j ur?){mh{'éﬁlaﬁ:'l}t 4168 FepRfusiéh, ARtERAAE086 %h&% ih Myocardial
i SO ing MSCs fromES cells such as hE

infagsien. rasefivgtion ofsardins| fanstion Andyedussd pxludgtl\@tsepssmayarémﬂ Ahgurs
I
o b AR ONE oriieS L AL PRl e sor R R M et St B R

injoigyrin mgtmuoa;llmgpvm shirial mbgel §Bineudrs étal., 28pnc hy rral stem
cel h%évﬁgesrhjgle ltla}ne eﬁw()P \yﬁ }%Qeg?tlo?lnr%ecﬁaﬁ%ps 1mm8%,6te effﬁ&t on

antig exa
MlVlk]GUg@ﬁencﬂ)CWaﬁSSﬂs Oﬂv@isQﬁaﬂtl&SmmfedhE)‘BGBth&l’tdotb&m In

rti nbodj nents, fhe selection or na,
P“gg’é’ ?tf‘S‘r‘F LME@CW Oé‘u‘ﬂ?‘“‘o‘Fg‘i'}‘fB‘“&ﬂ £% @aéh%fr J‘ %atnnfw
AldR2 Rlafly Ef e 307etbd &oﬁ:ﬁﬂs%\% ingacelliigr Srétefztah® HrteE)t Rl 10 Gross

step of our nethod may positively select for

plasmg @rearyaigh readily ﬁ%@ﬁ?@ns%rgtémd B papEineebieets of MSCsf we
syﬁ{ll‘ﬁét&gﬂserfoﬁgie@g\g grll\q %%B%H fradSs ?ﬂpg?%lée’ggngQCMmghts

not” expresse S SUC
cut-off (MWCO) to identify and profile the composition of the active fraction. We
previously showed that CM filtered through 0.2 uM membrane but not 1000 kDa MWCO

was cardioprotective (Timmers et al., 2008). However, CM partially concentrated against
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CD73 is highly expressed on MSCs, while being not

hi ghly expressed on hESCs. Both CD73 and CD 105 are
woe@bligsoekpr essed surface antigens in MSCs andPE¥/8G2009/000062

anong the 30 top 20 highly expressed surface antigens

in hESC-MSCs relative to hESC, the use of either CD73

or CD105 (or both) as selectable marker for putative

M5Cs will be equally effective in sorting for

putati ve MSCs generated by 6di fferentiati ng hESCs. WO

2009/ 105044 PCT/ S&2009/ 000062 61 Alternatively, or in
meatbetink iwdth] 00(heDSRAVECO ivai cardicptdcting Thisggaied negdiel vel y

el ect . agai nst a s based on surface antjge

cargiopiotegtiye Higghvgs '@9‘%?“8& Elé lpregeco ?Xﬁ%‘é“tgﬁial”@[?ﬁ otﬂo 130 nm.

e”bHWéWe%x@nﬂé'ﬁ SfIprévidky r@lﬁir{eﬂllsﬁdﬁﬁl‘bt@lﬁs MERCSEcre@bilto 10100

mesenchg/ stemcells e.qg. SC- MSC. Sel ection or
Projging and gheseprokransipelude BANYBNRIRS Srat e somaealyyfounddn exesmeg.

f r

w@aﬁ%%an éﬁﬁ& @H)e(z ﬂ’ré‘seﬁ JfWA @@Rg%?sgﬁn ggﬁ!lgéi‘i?g r'\lﬂtf?rﬁer%ﬁon%mel
progednsand KN wsfe dﬁmul@wd hES@sblmhpn:bwteShES@d\lBe:snly detectable
panIle% ﬁ‘lft% ?&reﬁ?g&xﬂﬁnﬁg%) E@g&&%ﬂ% radill€ %@ Jmlgg Ogﬁllﬁﬁé; tn% Werd of
Ih :wli-ﬁﬁ ﬁﬁ)ﬂlﬁsca]saraclﬁwautbd u€a s&gle pézﬂttdneHl?m fmcmohatron Together

i sol tative omdffere iatin
ey dBhoRef s o sy ve SP@RIek & e oD ey
madlg bf the disfif@ive achtliré oDANGobBHd RIMiIABIDUE ATPBRSs thas tHenetiaf
the nost prom sing stemcell types for treating
CaréQPHWtWé%QQW%“C‘&|‘%g’ﬁé@“ﬂ‘i“ﬂf BhGEEoMGnd Martin, 2004).

bR S bils LG VARl M CRE PFcradil Of 0DOUS NECS

have been attributed to their potential to
di f Tlea pratocels EoriM$6 senempiodiand EMepreparatiarhave heenglescribed
pret;,ﬁ,ggl casrent 15 cel|l types such as cardi onyocytes,
ndot hel'ial cells and vascul ar snooth cells (M nguell
an dIthblt,%qhte@IaBy déinedstruanizeetdaitare nmlw) is cohdgtioned by MSCs

fferenti at £ f t
o TR Pl TSR PGP G riferint Bbeol
Three palyalohal gkaewitysicdlly stabjey irRphehotgpicsts MBOHike Sult@ed) that do not

est abl j shed. Recen orts.s t sqome of these
X P VA Rt AR MSGURE sivEieE ptigens
(Ch2st, ODR4$ aCh8dae kDY DVESSS (riiesh %Dwdcmyhlﬁi e%@@ﬁﬁessmn

Gnecchi et al., 2005 Gnecchi et a , 2006; Schafer
profiify arensrated by tropwyizatipriagd peppagatipm ef St iras pigher HUES9
hES@tthQHﬁ?ﬁE?g lihe e t%@déryanq'séﬁlﬁ{ﬁégsegbmécgyst0 the use

of stem cel artlcu ar | Cs, In regeneratlve
medQoé ﬂfethese@uhelm:s, &uESBdH ann bcrstaldfy eNBadgshionatrléase80 population

dongbﬁ]%%% f’r%g'ﬁ%%ét%& g&gqug% d{ ?v% rﬂ)f#@éultu?es a?eot?a}nslée}(ﬂ’ed to

arteriogenesi s, remod
chansidal b'i d’eﬁnéﬂi saxpafico s:uBure h‘fedtLhEtotob&dla@elhb imediihf &:c tlﬁ'eeodays

ate t hej r Seq
betEgBs fER BoBF TR ¢ Sreretisay s oSt e ieaton,
cor&&ﬁtﬁﬁé‘iﬁﬂi tidesaRigi IOQdDaQVlW)éutiomﬁilﬁ'afﬂﬁéﬂoﬁtlﬁeﬁnbrﬁ@@ bR Serilized
an a proach coul d potentially provide an

by ﬁ&ffaft‘of‘ HEQ‘%‘é‘IZf ngedifased therapeutic option, which
IS fhd QAo botdoRle it hiy-88 BY huldfimBsRnQGirbR I 13&@1&‘1@§t¥on

reperfusion” "Injury Inpatients wth acute M,
technglegyd MIRPTE D ymkmewntlhociymy lanalysis) aad nevc;alftsidh@ pr@sence of

20 quuég%né B&%h&g.%?#putatlonal analyses disclosed that this CM holds potential

cytoprotective properties'®.
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In support of this paracrine hypothesis, many studies
have identified the presence of cytokines, chenokines
wWaeegoow h factors that could potentially repedT/SG2009/000062

injured cardi ac WD 2009/ 105044 PCT/ S&009/ 000062 62

tissues mainly through cardiac and vascul ar tissue

grow h and regeneration (Caplan and Dennis, 2006b;

Liu and Hwang, 2005). W further supported this

hypot hesis by perform ng bhe first in-depth proteomc

anal ysis of the MSC paracrine secretion (Sze et al.
Ex2fiple)2. Medterdalyvasd Meehdds! Ahinthlby our derivation of

hi ghly expandabl e and jdenti cal 5 cultures from
A BT ey in S5esudios ks it Tof thg Care nd Use

of CdwRrat6rsIPigs” gRbare@ By mRdhdiilte bOLAbakdtdty Anfihifl ReSblréesand with
harvest the secretion via the conditioned nmedi um

prigg appravali hyghs Animah bxpsrimentatign Epeiutecs thediagultywiMe w%

UtHe&k'iﬁa%'rJng' @ Nefhefifidgs and are not known to be
secreted Or transported across plasma nenbrane.

Exgopled Matenals andchMeglmids: ﬁﬂild}’ ﬂ!)&slgsecr et one predict ed
t ha I o8 N n | to
o088 YR 3881 Gh S 00
Nethsﬂzhﬁlﬁ) all p&nmtéd,lmtl@cﬂo(nk’(bgra) 75 mg/da)yfoﬁ Szieyﬂndamlqda&ﬁne AP0

meldhy R0 s oVARLTS aierrd BOESGE VoGP on g tospnent
M / Fhd dajine gro(lﬂ_ isa®@ddSo @ésedla potehOBIGfectANTieslf noY-@6TiGdnt

I schem a caused by occlusion of a coronary artery
culfus,rding; Bralkmes B(ﬁys tnduced by damigutesef propiiwgl lgit F'é?}t"i'ﬂFé
corbﬁa%@ur@rp (L oRdg) lidavion mv\@mﬁs oFsﬁQ&ﬁﬁéﬁ‘é kepRradid tz\n lschemlc

i nvol ves the opening of 15 the bl ocked artery t
perfasf dp animptesois sqlecsed te infligtseyaremiyorardiplsiaiurng ilecas midn{flug y
corbele BB PR S GLARL 3 LSRR BT Bu8l
beqah@rlaifgyct &@umdasbsngnemﬂgyﬂ(hpxgmvgd_s imfostrrelipbilef aftsr 3 hours of
reper'r} srloe pe L E)Sgeer ;\gﬁ(l)'l(}s o?ﬁege%i%msﬁe%lgﬁ%}tl%e@{%ra %&fﬁ(t:unte to%gslegst
oxldmvreatresarstmarayd tysoptdtie npechanimekel of M/R | nj ury

diately.afte erfu t her 0%
| oaT et e L s tafes The aheit pErepet ooy by R0t
inf@stdrco fadSCLaM (1.0, Wm@?@(ﬂ@iﬁﬂn&%@ﬂ@érl s¥eheS Irhfiédataly fEIRIWikg
as 4hours_ _after reperfusion. This confirmed that the

reppry Rl ph additienabintregeramrrNistusd A CrM| (f Gzl &0 mg/motelnapmfl;ﬁM
or éaﬂné‘ls%lnleﬂ' M?l)(!aYdIQQJ)fg%@BEC afy fﬂ'ﬁétlomf@sse(sgadmﬁs Aer al -

However, the mechani sm by which the secretion

repmf@@ttes this |mTed| ate effect on M/Rinjury is not
i s

Ex&ln P)‘ %/“é'llé pr ecllabg%sﬂ e&“raiel clg{i/ellty | engt hy

pr oBesmg he etirg splsaatlcngﬁGr Sy stammic astepalrﬁressﬁret dnd capnogram are

chani sm man t he. secr r.otgi Nns are
mo P gertirlpusf: PP e Bisia ™ G kR o e
steflotoBilBis ﬁam??m efd ﬁ@?dﬂrbd&ctﬂ@sl‘b&% hRrind¢eRee rnaltlamiloti&u&tenes for
pararcine effects o syst emati ca
a 6fF.r§e'ldr'tgrf>athe@r '}ﬁ’é‘"(ﬁ\}ffﬁl‘%t%’éwhﬁﬁ“éé meafcwﬁvoae@ﬁ?er the
NetlRhgfld).ar weights cut-off (MACO to identify and
profile the conposition of the active fraction. W 30

pr eVhedistaltipsef ntGraae caheter is plagediintorthe pymogarg ageny via the

L L
placaarewrtdrth¢ poxiaghaerstan\DCOG0 DBt cRAR: SGROCHH CODOH?
63
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menbrane w th1000 kDa MACO was cardi oprotective. This
suggested that the cardioprotective effect was
worewoaowdas by | arge conpl exes with dianeter of BOI/SGB09/000062
nm Here we extended our previously reported Iist of
proteins in the secretion to >700 proteins and these
proteins include many proteins that are commonly found
in exosnes. 5 W also identified the presence of RNA
(<300 nts) in the secretio®5 Furthernore, the
proteins and RNA were encapsul ated in phospholipid
flowesidal wise arpdhcemaomm the dférde call eein padrabkef@sctionalt he
secretion MAthIn hydr odynam {adius (rh) range of
me3suIRTRRtSHAdGIEYALY iBg Oa&Hg congfidgs rﬁ)ﬁ{ OPiese particles

el UAREr fafctRndl MdkereRBRl 100bIY 6f hémfih bRNAMIMRered
Toget her, these studi es denonstrate that the |ar

intrgygnapgly pes BiwEy R tighipneso perlydedhesprexisnal bhxear In;eru
deffﬂ?ﬁ)ﬁtn&ﬂc ﬁﬁﬁ S0 ﬁﬁsstfsédq&' énv n&ﬁﬁfapfiﬁrll@;tloﬁ'ac a.oﬂﬁerlﬁ%hﬂtgs of

to our hypothesis t e active cardioprotective
lnﬁnnpoh@th(i?A i$ teepened byetql@ne ofsthtawtmdsunmhatﬁx fotioivang] .
kat
rep%/&& Cﬁlt%o nﬁ%@‘ﬂ%ﬁ BEY on a' ﬁe or guggdr t:ail;f QUgh el e CA
v1abl&£gu1diﬂ§ C:Ithehadfollpwe& by umiagbr&}ar)lﬁeah'ﬁeﬂtrmﬂfMSC CM, non-CM or

che defi ned .seru culfure nediumis
sl IR BgFTRESES o P e ] AT AR ook
the®@drt B ekplaHes For mﬁtcﬂgz@arﬁlysial cal |y conpliant protocol.
Three pol ycl on karyot ypi cally stable, and
Examelkor %tera?lﬁ 9%/&@!1?%%%9? easuReiendy not  express

pl uufpoén%war@ﬁepgaeéshfedmmiﬁﬁ{e%@masdfea raklﬂg%é éxﬁ&cunls@

surface antigens
cath@@-metiepi 4s desaibpd-previgvslyJeh¥ pesspure and miqu slgparls;)dtrrlved from

theFhANREREL Al diptBRl MERuLAR A0 RARBIL AN
Lesfoemc@FL SENECR éeynonf)r ee Eel ection nedi ads One o{ t hese
9. E1 r.a
20 PHRAIETUR Qe P e oo E PR Catalaf pesi S50 an
with BRGredilator atnddSEf atent exsifatian. Ardalhydiz i ﬂfer;ﬁ‘é?ksﬁle valume loops is

perRR B U “HBHMEAS AOFMRAES e - oagy Torie

eple@ahhm&%had hdpds (FRSsoBRESSIHS000 5awﬁz9aiﬂem1esizso 5, Aloka
clarified by centrifugation, concentrated 25 tines

Ho|dingrfprane &@alwﬁw@eréﬂnfi) e pbtainpd etrthe mistpapillatyravsels level
watiltRicknds€ Wj T) B¥hé Hf&r&a}réao Fkn{oti,]é' Q%Reﬁu%f&éﬂfw flﬂtéljhar rea (h@la)

Secretory proteone I S ana | Mensi on
arepnegsurpchati egid diaistoleo®D) end ertd@wnbl(ﬁgy SyswidPyat) thmkdnmg (SWT) is

calgl}ﬁt«%( 5%\\%?%@%@’);\9?‘%@?1* )féd")% fra%pgnatl Qe 23*10ergen ng?FAS) as

presenc
[(L&ma(rﬁs)t AV (ED))/ANia YERY *dli0sd, @mﬂdfttvbl&hcﬁlhli ejechidh Frabtits

98057 162buE S U T bluo0b62” 64 Exanple 2. naterials

an dTMBéridQﬂﬁstolAmhﬁmbe& stiffhesS KRRAMITRADS nafs HEliriet @Bdssidh of
accordance with the "Guide for the Care and Use of

theeadrdiagtols 9reﬁug"svolamé peiptiopsip. Behecardiagraphy;aed £V loops are
mekRRARERE MIAD hoR 2 ARER HeFLshdAWbuWd dfdr reperfusion. To challenge

stunned myocardium, additional measurements are performed during pharmaceutically

induced stress by intravenous dobutamine infusion (2.5 pg/kg/min and 5.0 pg/kg/min).
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prior approval by the Animal Experinentation Conmttee
of the Faculty of Medicine, 5 Urecht University, the
wokdobaodoands. Exanple 3. Materials and Met hodsPCBsGLN9/000062
Design Thirty femal e Dall and Landrace pigs (60-70 kg;
| DDLO, Lelystad, The Netherlands), all pretreated
wi th clopidogrel 75 ng/day for 3 days and am odarone
400 ng/day for 10 days, are randonly assigned to
MSC-CM non-CM or saline tabeatnment. 10 The saline
group is added to assess a potential effect of fresh,
Exampleo® Miiterisloand Methédst bnfard Size In aII pigs, M is
i nduced. by 75 mn es of I | feunfl.ex .
cor SREPTR PRIl PESEAER aie o Lo (oo Fetigaced a
exdHP FRGUAB bpdt @PRIr tHeSh@utioNdr the MIEBVAas bREUYOR iffuse@hrough the
mnutes is selected to inflict severe nyocardi al
coropdry; systef tafdslipedts e areagt rikdiiRt el y t ransmur al
Yy 0¢Rd Kliatlis ih@lg &lcieli Re LVNESisB1af2@URd ERRRE 5URER @roﬂ?#&% base.’
is used, 15 because infarct size neasurenent usi
The sligienima dncubatedbint 1% aiphamyletragolism cblonide (ETQ)fSIgma-Aldrlch
f f r [
O ek R B PP Pl P P 40l
17 8tgdt NsHaP@, 3oy, pHI 7c4)rfa:ct5amnsws to disceiatin@erinfarst tissue from
| iated 5 m nutes before the onset of reperfusion by
Vla#’ﬁtr?yao\% i nfusion of MSC-CM (1.0 nl, 2.0 ny
pr ondi sﬁées AR schivie® fromabotin Sides| afvEid icadhadlide, ftl&l ihfivdtRgka i0

cor ! TR 4 ] o it A B (o

7). Mree et @dn ﬂof‘fh%r“‘?eﬁ%lﬁ b e s f 1H1'3th le@lS@El%ulﬁﬁa %§§s&cémage of
hours after reperfusion. Exanple 4. Materials and

theAR @b of the LXnd Oper ational Pr ocedure During the

Exgﬁ%ler £ MAREAL bR Mﬁﬁﬁs Ok ida®ih Sndicb bl eaﬁ[ﬁ%&“r €,

nogram are 25 nonitored contl nuous
genHpmbn leokenin @ﬁl\é Cdb amemembatﬂédn bidfeo £M 8r noa-@Gdargrtreated

w1t§r5§ p%is-lg(q%l to dndu%e prida UVC strtess 4 elY\Dlafn?é/ i§ ]as%gstse ShJFrypan Blue
exqjusich 2142 At Bl@mﬁm&almﬂarsaafteBHE(Dz tcndentt ance cat het er (CD

Le oet.er . the Nether)]ands). The distal tip
Exgfibls SomsiR one Siorhtd TpBapRRnie ot o ¢ e put monary

ar t MuyleatioRidahiee st ihMiecicehdmid Mﬂ&b}ﬁi‘fuh’xah Brea Tgaagbssmmy

fl ow proobes (Transonic Systens Inc, 1thaca,

lmwpa@@aﬂe& fog ﬁdeiWéyarésa%wanam @$-QHIC). e\p@wgp ﬁéssiémeétress

to DR 'I‘%gue@d}hglé"s afttked m%ﬂna\{pbgﬁ%e}@%dded in paraffin.
PCT/ S&009/ 000062 65 flow, and a wre is placed

ar ofelipwingantigtr retrigvakia Qi mMasitric aeid Shetiisee fegtionsiasnibubated
) i \/
i ESBAAARFeAOA  0 i L SLORBIERTS i,
Foste@ityi, €AaUS Aad#i0rin 91186 BBISA iomérrmighe o476 hiodm tibaled bisresanti-

ar e ned to . occl ude er nal
s ciolerf Ppatersh i e1e 88 G\ uSHEEOioch Riion il o
stréptdridih IHRA® N1 000Cfor 1 @6ur. After 75 minutes of ischem a,

the_L i s reopened by rel ease of .t ture. .

| m@@%ﬁcgrveftéﬂ“ﬁ 8% lmybaﬁ%e pdihrtQedipming %éﬂng«/ oz 10 inutes.
ThéL Q&%LAMfE@M@y@smvenﬁcm‘s lqeakified id MfaHas Ry Pked BBIdS P&
section with digital image microscopy software Analysis (Olympus, Miinster, Germany) at

200x magnification.
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via the guiding catheter, followed by intracoronary

treatment wwth MSC-CM non-CM or saline. After 4
whewnaoi4 reper fusi on, the final functional PCT/SG2009/000062

nmeasurenents are perfornmed and 10 the heart is

expl anted for infarct size analysis. Exanple 5.

Mat erial s and Methods: Functional Measurenments Left

ventricular (LV) pressure and vol une are neasured

usi ng the conductance cathgter nmethod, as descri bed

previously'8. LV pressure and vol une signals derived
Exhmple 9. Misteriol dud Methelsc Weseire Blattiag di spl ayed and

acq ired. at a In ate wt 5 Leycom
Pesie i e Bemy oo miaue AEneleS 611 T g ot eady
1sc§ér§fb§e@ﬂd516hl hrleR Of piSRM mE EMBire YRIdtioR Rehgehi @dehrtlger,
with the ventilator turned off at end expiration.
Manpbgigs (Sgrmazmy} 3rsondingds theanapyfagtuserisqupigcql stor peptery bigtting, 8
g%tﬁlrbr&gﬁt@gg §x9feh‘éﬁraq o%sﬁﬁ éj]ibgéil tPJn@%erdJ% g:?%itr(!c@llulose C

tion, ort-axis epicar ul trasoun | mages
me(rrhransdan@rsm Bottghsnstide, YKparal bisked 2808 Bhosphask Buffged
I d i.5. Zer e obtai ned at
Sl FRIFOHE PRECA Sy ibiler (NG NG di® o0 2 e o
t heThenfnambtana iséagubatedrofith aastdit ahtbqtyufin) plespholSMAD2 &1 0@1}

d at t ol D) and
[ §Ruflind BpnStepar B setheSppisers CAE R ieSnngerha) ortor
betﬁ&nhlﬁllﬁhatif)rjo @!Sb([aﬁm\[\ﬁélﬁtﬁ)ldéﬂ_ UED)MW&SE@)ehtWL \v;ltﬁ @g%-antl Ez\l})blt
ract| ona rea snortenin as | a I,
H PEb§990 Bk, (Epyups Dok Ghem we%mersv@maz?r Nk Lite
sca%h@eqirbmtsﬁ 'isaJéEd fn d@t@ctﬁhvt[ﬁgl)alﬂﬁ aEe(eEan&ﬁ.\ng&%el Décol%%

he end-diastolic chanber stiffness’is quantified b

Sym@lowﬂ Yeanendaak dlgthedaidelh of the end-diastolic
n Lography and PV
BRI S1H8 lTind Bl ROV RIS TP chem
and THe M&G-EMaif p@paneé pye stenlkifdimationghrohgh 4 é’ﬂgan figenanded

con ntra e(fj thF]o h %qg n{n fglgelr J[%Bre (%g rreng%g’s (,?orrrg)s Rergilg)etween 10 and
220 nntnr SMBéqlleBtl)d abqlt)mrklnaafradnifouss mrepdra by figiringAtte MS@reM5. 0

/ kg 2009/ 103044 P 009/ OOO 62 .66
el o i bt ot 00 R PamEel s 86 (a
CoRdr&tion} sxnepefe‘; | geRer@fing! 'Radfi6AEéntaihiAg pkddeEH bétcas)0 &id 100
LCA (mce) is religated at exactly the sane spot as
N or the induction of the M. Evans blue dye is infused
thr q’H %nﬁ@eﬁhe fridtion QBMalﬁﬂlﬁttﬁé?aEt@r(g)e\kﬂ'tH}ﬁ ?He%édhﬁ‘n ﬁ'lra?&)n?érs
ri sk (AAR). The heart i's then €xcised, the
caﬂdmrcm(?éldn éH)dl Q9utm pntas- Eom)c%mordﬁemm&deﬂ of llgdzgema anflhe

B L A e e e A

ocd¢lingorNetdisebdequnohs )epbnﬁus&ﬂxCl\/ﬁmaa’el geatedowfth 20 drﬂ‘raﬁtn@iated MSC-

CNVREEh iy, s Sp kARG (o B0 B R e i el via the wai

velﬂyﬁﬁﬁﬁdés%for&&pé\{ﬁllsn(ﬁi InF@6t sidedls SBAREEZH hdupdmalRkPldinSEERS blue
amind in each slide, the infarct area is conpared with

1 &G agdescribed IRHOYSHe t ot al ar ea by use of digital

ExBinpld 1 MaterdNb b¥@MethddiBDEta ahhlysAf t €r correction for

the weight of the slices, | nfarct size is cal cul ated

as BRaperepaseatyd apmean + SEM. Values are collected in a blinded fashion and
compared using one-way ANOVA with post hoc bonferroni tests in SPSS 11.5. P-value <

0.05 is considered significant.
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the AAR and of the LV. Exanple 7. Materials and

Met hods: Oxi dation induced cell death assay 15 Human
wo eakaotioas CEM cel | s are i ncubated in either CM@I/SG2009/000062

non-CM and treated wth 50 pM H202 to induce

oxi dative stress. Cell viability is assessed using

Trypan Blue exclusion at 12, 24, 36 and 48 hours

after H202 treatnent. Exanple 8. Materials and

Met hods: | munost ai ni ng Nu®Bear oxidative stress in

the ischem a and reperfusion area is assessed by 20
ExhiﬁmernsRaémisnermhtﬁ hydr oxy- 2' - deoxyguanosi ne

< o Pl B850 SrmP e Rlay SR lain Rt oy Solsapingpeore

tre@MBRCIARThrk theRFsrdekdlided ffoRl thewudgl ANpikdMat 4r€ tredte @ith OM
10 nM citric aci d, the tissue sections are, | ncubat ed

(n=3).ten{AdiH) e paling 158) alse siivived the oljavnyn Besiod.
ExHRH&eBaREéu‘lé G P8le | nternational, Foster Gty,
SA) 1: in 0.1 % PBSA over nlght at 4C, biotin
| abbllfeglt Slmr genmmdl to tieGareacl siek (A/BR) asrwdlldsspmpered txthe LV, is

o 0T 8 B0 g5 AL g o

and;sadme (Higurai p MSC-Oba tredmenttrésutRDA-ag prarinnod e 6@Yedtedietibroof

tive
iRt Pese e AR AT g Bl Bt g Bt fe gl
ischdniib irfjingii§ einilaAQE pigsqTaIEBPYelswi.t war e Anal ysi s
(A ympus, Munster, CGermany) at 30 200x magnification.
WD 2009/ 105044 PCT/ SG2009/ 000062 67 Exanpl e 9.
Mat erial s and Met hdekselinggst er n Bl ot t i nmyPeasdial infargtion
i solated fromfrozen tissue sanples collected fromthe

I schem a/re erf |on ea o |gs usi I m I pur e
Pafafst i on ri ng% I\/h‘h?fhgg/{'n Ge(r:%ny) Saline

accordi ng to the rranuf acturer's protocol. For western
AdRotting, 8 5 gg total protein is szqpasatedypn & 10804 + 23

- P gel, transferred onto a N_trocell ul gse
Isig‘rsﬁf (Amer sham Bucki nghanshi r6§2jU%§ ﬁgﬂ%b‘f'%gxe(&ji&“
IS%i afd.Whosphate Buffered Saline (22BS)2.0. 704 Twegn-2%+ 3.1
Protifar (Nutricia, Netherlands). 1Thetsnbrane is
HRppibat ed Wih+4a.5r gbBiit 5. antidbdy f or *phospROSNECER 97 + 5.5
1: 1000 (Cel 93.Bitgnal | i ng Teobod ogyp,+ $.or active 685+73
MABsmaﬁeuS 1: M0 ( Chepiichn, Gepmany), *or fmssﬁ@n *
%, 4 f/40h! 14y o4 %0989%59@8@%“2@@9‘*‘2 5.6+ 33
su sequent |y, whih g% @nt|35@pb b ol

4+020
C(?l? skLup, Derw%r rﬂﬁescence substra e
¢ Sci ence Od“%t(ﬁ 'S o7Ed f%gs ‘%% Ctd§’§‘+0596130+009
WJ? ds are anad(y4zed ugl79 the ) & *
™ \Veenendaal , ﬁetherlands)

a I e
| alo/s %Jy?t h%gg %\/g Fr acPFX ﬁgz Yhe 70X
Cf’a\‘ilt|§ &d By s f‘iltratlonthro h a 220
S\’ﬁ"n“wrémb'tee% afidl +édndéﬁti'rh®e@9thm2uglﬁ Tat 18 nifitlGler Xfdt 4.4

t herefore contai ns conponents betWdént206 and 220 rdh7+12
FAybsequent [ 42.7 42910088 kD& 4rBt2i7on i § prepaded.byt *

filtering the M5C-CM 1015
EDV, ml 90.3 £82 862+9.1 7.1 702+83 69.7x52* 69.1%11.6
ESV, ml 478 +£82 439%6.2 530+47 442+60 314+14*% 475%96
245140 21.9+27
SV, ml 445+32 433%50 49.6%+3.6 * 385421 *
388 % 3.5 347t 44
EF, % 525+£50 51.7+£3.1 49027 * 542+ 261 *
dP/dtmax, 1290 * - 1592 £ 1075 £ 68

mmHg/s 118 1093 + 83 1299 * 76 226 1528 + 130 *
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through a 1000 kDa MW cut-off nmenbrane with a 100 nm

nom nal pore size (Pall Corporation, Singapore),
w@emenetosng a fracti on containing products bet REESGA09/000062

and 100 20 nm To identify the fraction containing

the factor(s) wthin the nmediumthat confers

cardi oprotection (10-100 nm or 100-220 nn), a nouse or

pi g nodel of ischema and reperfusion injury is used.

M is induced by 30 mnute$9 left coronary artery

(LCA) occlusion and subsequent reperfusion. Mce are
dR/deaingd W t R140 1 unBractt i eh@bed MBS 2B0CM0316-180-910 + 102
mmiyg/st he < 1008 kDa fitacti on8¢10-100*nm, or *saline *
Stiffatgsavenous| §1¥ta tlestdai | 0.veitn, 089 ronst &s13bed.ot e0.29 +0.05
mi®tdlusi on. d.0¥ arct 098ze | V.@ssessed 24 hourg | ater =

usi ng Evans blue and TTC as descri bed previously.

Ex afigileE LHen\Blysamialasd Bmattivid] RecisicteBaBasetinalalgissindat a

are,pr.esented as an. S .val u collected i.n a.
R oR vaftes T B alet wit ot s o o e g i e
echotdrliop@phy MaCcondiifice Odthetére Bhsed LV pre¥Sdre hid Yolufeval ue <

0.05 is caonsij g_er ed si gnlé&j cant. WD 20081/%05044 '
me negnisn AoyRopetsatss arggat r aﬁpl"@ari‘?’.‘zeﬁe‘é et yentyple; HR; lt‘-’ﬁ‘“
rate%:; Q@QIICH) ledscikuAfedbSoh ﬁﬁér& AWOLY, YRMhE i)&b’ﬁt,aWT, wall thickness;

ibrillation durin e i schem a, before treatnent,

t
SWih aysielis walkthiskesrieg; %x\csl fractipnplranen shpdendng; BV, and-digptglic
voluPRLESY &n fs?ﬁ&lﬁ:dvo%rﬁ& S%trék%:\f%)%ep Pp,' e%v:lti@ﬁ] TdetidRt E%s, end-

sal1ne (n=8) also survived the ow up peri od.
sysiotiz gpistande3 NoR€ 3\ 1=9; CMhhacialinm n'Sy. 0B as diaselingef p<0.05

vs %8@-%3#0%5%@%3‘15(5& at risk (AAR) as well as conpared
to the , 1 s

S marf(edly reduced in pigs treated with
ExhMinpledM! Resubar Edrdiac Finatient r eated wi th non-CM and

sal yne.(Fiqure 1). MSC-CM treat resul t in . .
appb%%‘?l'ﬁgx%l?“g‘l“g}e‘%‘é%ersé'a th8 g‘ES’PPSnﬁﬁF"&EﬁtaggYejg‘?“““g ischemia,
thel poBterfolatdthll wall BdgmELTRplste B dybitindticiii albloupd, @Sis obkdredd by
indicates that the initial 10 ischemc 1njury is
negatiys yalyesjoff egjorardjogeaplis syytelicpvallybickening (SIEE) Kigige 2A). Four
hoFY 968 rlefusibRl RE ©hérfRed PSNiabTRR waRBf bdvh GM-E/M hfisaline
non-CM'CM Saline AAR - - - 35.1 2.9 30.7 1.6 32.4
corgtroB groups, (setiffidylyimgtic. In-the pigptroatgl Witlp BICH-GMghowevgp SIVE partly

recg%éé{wg%%%%ké ;:) -5 22.3 2.9 7.61.4f 20.5 3.1 111.6

576.45.777.6 8.1* 86 7.5t 97
5. 5Intr@@&npus hOBich of theP hdfen&icTedep®r afdiikt dobitignihe fikther

SRR R D T
is s8er/i9 theZcdmirol @bups. AKO glbballefi4Ontelular systolic function decreased due to
the ischemia (Figure 2B). In the pigs treated with CM, the fractional area shortening
increased after reperfusion, almost back to the baseline level, and increased above baseline
level during dobutamine infusion. |

In control pigs, global systolic function remained impaired. Improved cardiac
function also became evident from the PV-loop derived indices (Table E1). Left
ventricular EF and stroke volume are significantly higher in CM treated pigs. This
translated into improved hemodynamic parameters such as cardiac output, mean arterial

pressure and heart rate.
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CO1l/mn 0.14 0.17 0.23 * $0.71 0.64 0.71 1.23
0.09 0.93 0.09 1.30 0.09 W infarct, cm0.04 0.04
wWO208/165034 -6.11.4 18.7 4.1 -7.01.5 SWIi nf ar ceCT/S6H69/800062
5.6 56.9 4.8 61.8 4.3 * *f SWrenpote, %43.1 3.3
43.0 3.0 40.9 4.2 43.7 7.4 41.4 6.1 37.8 4.4 24.7
2.6 21.7 1.2 FAS, %42.7 2.9 38.8 2.9 41.3 2.7 *
36.5 2.0i 101.5 EDV, m 90.3 8.2 86.2 9.1 7.1 70.2
8.369.7 5.2 * 69.111.6 ES0, nl 47.8 8.2 43.9 6.2
53.0 4.7 44.2 6.0 31.4 1.4 * 47.5 9.6 24.5 4.0 21.9
2. 7DiaSidlic finctdeh decredsed i 8orBrol gro0psifd]lewing. iﬁhém@&m repedision
il § b ey gl S Ry i g
hou®@8diaddlid2f&ioni6nd2pdiked8 130 WO 2009/ 105044
CT%S%Z%OQ/ OO@ ([312 68 dP/dtmn, -1614 -1329 -1650
Exagple 15, ResultyQxidativesStressy 102 mmHg/s 143 113 89

Sti Hﬁﬂﬁ§§em&s&§e(@th@5edﬁc% i i8Rt 6 Qld]iﬁl@r&@m@nt%?@ungﬁon
%m 0.03 0.03 0.01 * if Table El. nodynam ¢ and

nj i3 pEgno W%Y@Pgen meEaxdqe (Heoxbamimgd aﬂbdeaﬂfgﬁe defedmigg the
efféd?sf G WM IaBDnYRCNESH HiddRivE Strdss %?jgr é’éﬂu&J‘ofﬂ&‘ﬂen@élre;Q}/ifu%n

sal1ne, determned wth echocardi ography and
injggnduct ance cat heters based LV pressure and vol une 5

t t
N S T e T
leukémic (TEMI eadlsdn therpaesgnaardf either M vt ndac-Mcand dnanitored teplltiability
k : \\T lic.wall thi
by st Plug ek T Rty sEabse B siepigandy Ao F PR RE (1202
indu€ddUsR jof ESMWialilg-cojphet ke ndtPEMP=0.8%) (Fedukok®). vol une;
EF eJ ectioon fraction; Ees, end- systolic elastance.

Qj&telﬁn@e if @MI alﬁo_@dugc‘éppqﬁiétlvensngss in tl&é@a@gofi&M—treated pigs,

nuaé’a‘ﬁ %L&i’dﬂ@ve siresf%‘ﬁ@tl%e sekfloiSof pmé%rife% withCM; €521 or saline is
sal i ne. &p 14. Results: Cardi ac Function Baseline
Emfg'#

quansifiggrpy 8,031 neistatping far exifdized Bigs Intangp nuclear stajndige) .
md‘%é[xb{& lbﬁﬁi%g ﬁon 1S%Bs%r\}%‘aﬁﬁ Fe{cﬂhﬁstoeﬁn%h ot sa*i’iﬁ%?r@ﬁed g
conpl et el netic roups, as Is o serve%l %y
commgat uoW\xahméplgs(Flgth&B@l kmgiddphn,cthay steallsocsigndfiidantly
Four s after

mop R P s P B o s RIS (RwBRELy el T of

bot ThereforeCOMcHE coAfet Ey@oprotection against oxidative stress in vitro and in

vivo.
Example 16. Results: TGF-f signaling

The secretions of the MSCs contained many proteins involved in TGF-
signaling'®. To assess the influence of CM treatment on TGF-P signaling in vivo, we
quantified phosphorylated SMAD-2 in the myocardial tissue samples of CM treated pigs
and control pigs by Western blotting. CM treatment resulted in reduced pPSMAD?2
expression, indicating that TGF-P signaling via ALK-5 is reduced (Figures 4A, B).
Example 17. Results: Apoptosis

Reperfusion injury causes cell death through apoptosis rather than necrosis®***. To
verify that CM treatment reduces apoptosis during reperfusion, we quantified the level of
active caspase 3, a key mediator of apoptosis, by western blotting. In the pigs treated with
MSC-CM, active caspase-3 levels are lower compared to both non-CM control and saline

control suggesting that CM inhibits apoptosis in vivo (Figures 4C, D).
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control groups, is still dyskinetic. In the pigs
treated wwth MCS-CM however, SW partly recovered
w@ Eioguew4LA) . I ntravenous infusion of the PCT/SG2009/000062
(3i-adrenergic receptor agoni st dobutam ne further
I ncreased systolic wall thickening in the MCS-CM
treated pigs, whereas no inprovenent 20 is seen in
the control groups. Also global left ventricular
systolic function decreasedldue to the ischem a
(Figure 2B). In the pigs treated with CM the
Exhmpld 180 Rasulat MSCGOM Feadtiogationncr eased after

rep usj on, back to fhe basel V.

o Pl s thtkesmias rob s vateen o0 b0 18 order
corh& E1d&dr @Ridehtiy g e’ AAkdighrotSctive IfRRGH s) SNthirathé MIQIOM, 1a@N000

remai ned inpaired. | nproved cardiac, 25 function al so

kDp draghian is genseried qonisiningeroty rapgingiisrsiapdeom Ml 8Q8M( Tabl e
Unﬁ%tlonﬁﬁﬁ tMS(F’ e Edn@é& &rdi roﬁe@gor? twrhgk:gs the |<l1'0@) @5£Lfraction does

signifticantly higher in treated pigs. This
nott (Frgnved Bt mdicatingthatihe avdioprieetivgyacion(o amnﬂmlé)ﬂ@ kBba ¢taction

arterial pressure and heart
Wil SR B R o2 PR T SS000/ 00h063 70 D ast ol ¢
Exﬁmplkt 19 Residtst Siae Eeadtionation Didl N@trSegpegateecresédBroteins
d.re sion injury, as observed by :
Acf gf 3ﬂa@ﬂﬂaEﬁiﬁﬁd§| c myocardial stiffness. In the
CM 16 ec&he@ thé @dive Beponert ifl T onlditionédMedium) we attériipted to

e 15, Results:. Oxj dat Str .5
Sl%ﬁ%ﬁ@%@%ﬁ&@%ﬂ@a Meﬂéﬁ}s'@m@ft}nahf\ﬁ"\? ﬁ"ﬁ%’f?%ﬁ yh ?itgrz%s theid

cOheim&%amam%oﬁ &ms}amesm&ﬁ&dn@nw futorkr o assay of
hydr ogen per oxi 2)-induced cell death to

det &fhw ﬁ@ %@ltloe¢¢ M@dls‘mdﬁ fittaped Huough - rapvn raneondi M quireft of
10%15 I%o;g unegaééfﬁkgefma‘fé‘t%%ﬁtrﬁé vé 13@9 ?&1:{??3)54:6122{8%3?&3&5 <169 KHY -

C rogen per oxi oxi dati ve
segsegatedlgntp mhdmlrﬁﬁrle@adtiemlaedmt igevheaipeged 11G0HD fragmeiigure

I i apili .
6§ FilpaS niRlou e AP BB s hiagt Wecium
an$ﬂ©nﬂ0®kBﬁhhMmpﬁehﬁﬁhed agai nst (FQOZ) i nduced | oss
bi |
3w Mortprisapitn W TS s BRUDES toiediapstinbas P EMw

cuti-dTf bMDONER(HiSuro6). The MR 3izerb b of the wedj @ Protemibdadsi il ehe
stress in tissue sections of pl s treated with CM

filtrpigraremingfar toshatia theqronsopdjtieiter fmedpmy(N@Vigragdto exogenously
addemaa&eﬁtsaﬂ)mérﬂ&ti mrth@ewmezrﬁan%uhﬁ oG Rn REhGRStein,

staining 1 ndicative of DNA oxidation I's observed in
SumqnéﬂisbquénE@i/lamP@QFlAﬁ(ﬁlgtéaf/)sd pigs conpared to

Cm b e%ltleg eﬁé lec‘seﬂ(vgﬁ egﬁﬁ %aroté As ?eg%'tetdlbglqm &ﬂ@% it ©
also I'gniTicant positive nuc rn non or
corapllexeseand th&atse:detmng:smbléxgurelaﬁ) thail'h 60 kD PreteinCMatan added

confe cytoprotectjon a OXI ve stress hn
R T e T T R RE
readilg Aitkrcd thrdiph mH@tbraids Mith MW dun offBOS0 kDNt ai ned many

proteins involved in TG-(3
Example 20. Results: Blologlcal Activity in Size-Fractionated Conditioned Medium
with MW >1,000kD or diameter of 50-150 nm

To determine the upper and lower size limits of the putative secretion complex, we

performed size fractionation of the Conditioned Medium and tested the biological acitivity

in a mouse of ischemia reperfusion injury. As the Conditioned Medium is filtered through

0.2 uM filter and concentrated against a membrane with a MW cut-off of 10 kD, this
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signaling 16. To assess the influence of CMtreatnent
on TG--(3 signaling in vivo, we quantified
w@bwmspbrony/| at ed SMAD-2 in the nyocardi al ti sSSURCHGDI0OLB00062
of CMtreated pigs 25 and control pigs by Western
blotting. CMtreatnent resulted in reduced pSMAD2
expression, indicating that TG (3 signaling via ALK-5
is reduced (Figures 4A, B). Exanple 17. Results:
Apopt osi s Reperfusion injuri? causes cell death through
apoptosis rather than necrosis20-22. To verify that
effé&iively pdacedthe poadue ssretipo pérogesindbe singrangepeibetvaien A to 30 nm
(Figéralggii fied the level of 30 active caspase 3, a key
i'dat or of apoptosis, by western blotting. In the
pi g%o hired ek shiet randdurthdy] waddtenttincifiteasse Biologital sctiditein

ed to_both trol d |
theéﬂﬁ%t? gﬁgﬁ%éégme?@orﬁmg&a &M mc%ﬁp@?ﬂbgg?@%ém ang Wigh a
MWE:MQW% 1665D B 100&9@)%&%&&%&%1@&5@ B2 ORI SRE A iund 1

Exanpl e 18. Results: MSC-CM Fractionation

throyghaembraneaydtia MO catw € oht W0 KD . dheHelems o Friemate & Hhaf
o34k Y Ao, SOUE L, AR OB
ischdDaia {M&cind oeperfasigeimgursit ed cont ai ni ng products ranging
e fr Unf racti onat ed NS
conufE B BBy b ERH BRRAS 2us QERD occusion
by fsﬁt&@tllg@ﬁ’br@ﬂ&epdﬂﬁlﬁmﬁ Fs 1gm1|aed by removel efautung Mibadre tdested with

20 Pt Brras R A 3y 3 Rl b ord B fbcion, 4 o

>16008IPtefenile oRaRMY infraveRbdsPy Vih dfelthiPhdh,| ORlinkied bdBEe reperfusion.
Segregat e Secr eted Proteins According to Ml ecul ar

24%% o, the hepstsjapresyeised; Befse excisiane thedpbALRISK (AAR) i
detQQx‘iIﬁ’éci B;Dr@ﬁgat#}@ AN A WRd fheh SSFﬁIsﬁ% Hvans lﬁh@@nrédgﬁ‘t’ﬂé a‘bﬂét&AR
the Conditionéd Mediuminto distinct MNVfractions
is defingdegsi thfgarf«eh@ot sairediby itondy ane i cpiessed evg berpentase Hh é@ left
f
Vewe%lhﬁ%’%“sag tar eo'lgeui%] P %E{gs %mnogﬂ l‘;d[a%ﬁg 0%1 gkiﬁ gunlt%%n %r Tgfas
desbﬂﬁedqﬁextlws@ener ate a retentate to filtrate vol une

r at roteins <100 ated into

! ne "Bt AR AR Ao S SRR AR D, bghRver
thekBlafivetiatar@Rizé F sighificantly rediéed if afimalsafeated Q/lﬂhl’l:djn\zlitﬁuai

protgmf bands .in_both unfractio ed Condltlocp

the & LR AN bR FaEpIrEOgr Enedprg P hind s

e

suggpytisig zead therputasive agivercR@plenjior109P kPelt s, bawiersr ptil m@bwat
thefc'olntp[e%tl§< 503 l&j g?‘l& fhhat ﬁa%ﬁé"fﬁ: C'oﬁdﬁigrgeggxg«gtﬂm @lq‘bﬁ%hotﬂgﬂlters

medi um (NCM), and to exogenous pr ot el
lnasumsehmmmkm the cul ture nedi a:

Exp B RS R AR RROR Gl SRR RS ene
Presesar of 50ito 260 ﬁmggeetlei hat proteins secr eted by the
cel are in co gxes hese retlon conpl exes
ar eEFéa'irﬂb'i‘“cf?Fﬁ?P By h e R AT R R
staRddR@ RIRMIVEO Y. Brich§, tﬁybbhmﬁomwamnm FBRIISHIBMbSo f@fifvar

that are | ess than 100 kD a
carbon coated grids (Ted Pella Inc, Reddmg, CA USA cat no 01800N-F), fixed in 2.5%

glutaraldehyde, washed, contrasted in 2% uranyl acetate, embedded in a mixture of uranyl
acetate (0.8%) and methyl cellulose (0.13%), and examined under an electron microscope.

Consistent with the size fractionation studies above, we observed the presence of
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readily filtered through nenbranes with MW cut off of
100 kD. Exanple 20. Results: Biological Activity in
w@meAdivact i onat ed Conditi oned Medium w th MYCILSERONDI062
or dianmeter of 50-150 nm To determ ne the upper and
lower size limts of the putative secretion conpl ex,
we 30 performed size fractionation of the Conditioned
Medi um and tested the biological acitivity in a nouse
of ischem a reperfusion injJdary. As the Conditioned
Mediumis filtered through 0.2 Mfilter and
nuiRerdeedsichs f~50g 450 8in, suggesiiap diaethesd vesialebeahd putdtfve attive
10 kD, (thgl s WO gg.09/ ﬁg 044 PCT/ SG009/ 000062 72
cormplexgsiin SSFTIoAdE Y e put at i ve secretion conplex in

t heThd Byothe§igR sGppoded waﬁ oBsdrPatidd Ghat When fhie WohéitiSled Medium
narrow this size range further, we determne if there

is yracepirifigsd PEZ10.000k g @qrtay hpyy. thepgllgtiwhep agsayadibyh C/LC-MS as
preggolhl%l rdkéng&hze cmgécf dt @&9@70%3 g tﬂgb&)m Bhd M tﬁé‘ge%g&l

ane wt MN cut-oft of 100 kD or 1000k
Exa@pbri&ZaResmtsohnpid Cp@ppﬂgon bECautitioneddViedfuvedi um
t hr .
vol 3(?113 gll;li {he lﬂ{](?‘f‘é%ré {ti%n Wb%%ogﬁiftlpn&le}glg&?tﬁ té\é hg%?%hr%)}c
lipidhseeréid acmhpanests af otdigdred Median ami.JNQMJ:lre piigacridy|Fotrh

prof G bty SouR ol E o ubEMB RS ae Y B ithom

of ﬁﬂdhﬁfo}‘m(ah@és)’nl 60HttHEI00The bfgahy: ahl aguicdud pisdsi atal RAEd to
reperfusion is initiated by renoval of suture.

sepgfate- (T he Bettog ghlemformdayer t?rfF'i“a\i‘ldl 38H sy angraasce éWI"G%I(\gJ’%S?PdV“-
NM The@sibudik recoduted inTmdRhokfar tm@mg an'ﬁ%s'ls (Ffle sa?rﬂ;@é)ﬁ

kD retentate or saline intravenously via 't
thep dnjectedsto ginarmad phpei(eibiea phaped LT eplumn withhour s I at er,

dichﬂ?%@%{&;z&eﬂ{aﬁ%l%ﬁé la Jﬁgé %Bil@g‘fdsé'ﬂg eh&a!%%s aﬂed

eterm y religating t
onlirteey qaemdpwltm b TEVIENGSE)rbigrap. hPl@lJ,@lQ-F T SAOubiteap IMR at dléernate

posxtlvedand d negatiy iy e fc’ngﬁesefof?‘ ek Ctlglcl) 1é)f ﬁpl?)ﬁ{érqld }vv%,th dnf%r %?r}gal

ercen VEht r P
prop'axinles arhe a)p 3 ;ﬁréarrszir igis béeacﬂ MSs@ﬁ&&cfuﬁHerhaaly&dlbatMS/Ms scan

usi bl ue and TTC as scri bed

"ol M GERAle o herefors e o BY R Gomananeal E4NS 974 L1
Thél pfe{a@ﬁ&nﬁasé 51 6k @infgm niaeypLetFum IsRstirdtédet Y@a Edhdatetin a lipid

size is significantly reduced in aninals treated with

anp@belicslataass oMED spacka af iorethetlpye 2 KO PAHR BRFSHRTORERAY

mo(l:&m%% 8 @b |a%er’tﬁ‘ex{ Rl 18 Rebwh Qahdard s?@cﬁtea(‘(;r Nty gredlcted
(Figure 10). The <1OO nd <1000 kD fractions are not

by Mas$ B@anlnr%rmt ive, suggesting that the putat i ve

B

revpalsd tli&gprdsh&e GH hipids cmmemly/lﬁmjmdm plasmagbmbiaee, fnantlgr s

in atesth arrpe2 sujts: . .
Ph PR Rl B AR BROTES: S FRYRBRIRICS e
incRIde pRcpRatify] Sefint @n&&%sﬂfﬁhﬂ’ﬁﬁﬁdsﬁbﬁ-‘§h<§bﬁ£ﬁi9pdhomle§ roscopy
anal ysis of the Conditioned Mediumis gerfor med usi ng

shiggomiaip LBt iABa@ly eRjipid Bich as parebrevids A iteraif oiveR a%\ﬁé)&leamol
i N RBS betnloBRARE tRRERosHREINR microdomains known as lipid rafts in their

lipid membranes®® 2#%° 4142 'Exosomes are cholesterol-rich and their cholesterol-

phospholipid ratio generally exceed the ratio of 0.3-0.4 (mol/mol) ratio found in plasma
membrane®”. These rafts are characterized by their resistance to dissolution by non-ionic

detergents such as Triton X-100 or Brij-98 at low temperatures, and their sensitivity to
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carbon coated grids (Ted Pella Inc, Redding, CA USA

cat no 01800N-F), fixed in 2.5% 30 gl utaral dehyde,
wor®baeso4contrasted in 2% uranyl acetate, enbeRdESG2009/600062

m xture of uranyl acetate (0.8% and nethyl cellul ose

(0.13%, and exam ned under an el ectron m croscope.

Consistent with the size fractionation studi es above,

we observed the presence of WD 2009/ 105044

PCT/ SG2009/ 000062 73 nunef/dus vesicles of -50- 150

nm suggesting that these vesicles are the putative
cycﬂ@ctektrm that divpks ek@sstérol. Ghieeralhrins ubdein(deteggenes sidh as tiitoa X-100

ot hesi s supported. by observatign.that when
and REREEIR <Pl SRR e ¢ ety sirarepe i B
200W0RAME CanditRfiedlddiumtifi@edde] With THvitbarK -266; abessdeleded proteins
LCLC-Ms as 5 previously described 20 contai ned at

contigyed topegregte ayrecomiRxdndrpendsatef their siprfractionation gxperiments
usi ﬁl’éﬁ’l’b?ang Ziitraggﬁ (tibsre lﬁ% Rigde SEABRIOS tHel fRtE ¢ g)k fsirei@sht to

~Medi um To anal yze "the 1iplid conposition of
disgdutinng hygritan Xvbon. gansistent with dheapessbeecof lipidyafis St er oi d

by By s i SERAhbIERR N i AN R 9h il
cydM&tctktnm Hithd\iivative comglex hassliwd mftxerdthwmeinlﬁaﬂe &fraction of
f h TIh I,
ondiehrBolTy B S G TRLT §r el B st e hen be
siz€ frh@tonhted ardorligy toitkeir olBMA4 sasl ok agiahatquantitativdrcpmpssition

. .speedvac, The, residue |s reconstituted in methanol
of %ﬁs @@m%eéﬁgp% igestimpled gan%Flgowgtosmﬁw PAf B8t%d to

spe@tr&ﬁét@ieclﬂh@\ﬁ:@ a prielibGsly BASR)> . HR i detU¥s ifthd hpld composition
di chl or onet hane/ net hanol / wat er / et hyl am ne nobi |
cayypBert thepeesencg &f Bpidgafishen i oni zed 15 online by
ExBABRSE, Rbsuif: KRR ETHRLRA! S @hailfiRa MQUGHVS! O bi t rap
s run at alternate positive and negative nodes for
det qul extrastion pfiihe Conditioried Mgdium deltosd dpidsoptepaid al
0 f
pre@lfpﬂﬁ)ti %&nmotﬂgll JSQ(P 1&15{]6@ é’i\}%ﬁ@ ({ngé\ﬁ&] ?rﬁgl ceﬁ?é&c}}l X8 %%?12& that
in Whte:rldsan a6a:Der mtab:mrliaﬁde fatio af LA ddpgatingthanit may bERARD

o i RO ER SO L AP TCR e BT AR B0 AR

mnEFBRBIb@ %] Thislpé1RD Esfa@say&ﬂ'ol\/&n&ﬂeﬁji toR Ndse labtivty! Mg Chrattéonad
mm nmass error. to an e in_ the database are
quﬁ@h wilbasireated Wit RRjanss g%faw&élérect@ﬁ athytezQ) Theseasspys
dethfnﬁﬂé AltROpet1BYis NRES afid F1ld IBNARE QYLARAPRI GicYe? IEchla¥
anal ysis of chloroformextract fromthe ndi ti oned
exXQypd@rum reveal ed the presence of |ipids commonly found

ol y RGP BEA RGBT e SHRSRCR - Can asmierqpn

sequbosd) & T-PCR and mmﬂrcudmsphom Mazm ta ylbtesmnc the camgosition and

SRR ENA Y ine 5L 4P bans S AR g e dmmercialy

avanable bemwdgteayyatesyaem iwdth and olithast 'DNHue ik €THR tranklhtel piotein
t hat exosones has m crodomai ns known as

been ohse
prqdugfs greyd ‘?"E leﬁ?hyméwectwwm menmbr anes22, 24-35 41, 42

ExEPROIE Redl18: PhtbsinicProfiler i ch and their chol esterol 30
phosphol |7p| d ratio generally exceed the ratio of

0. 306 the 788 proigins deseribied tq bpumesenhinphesssaigtiondfhHPerismgal
Pa{dlil SS fcééJnSN fe@/s%é.ﬁ?&{d%{eaﬁﬂom ApBtdtioh PETRGINBE0bG232.

ution y non-i
Mesenchymal Stem Cell Condmoned Medlum) there are many proteins found to be

commonly present in the proteome of other exosomes (Figure 13)*. There are also many
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detergents such as Triton X-100 or Brij-98 at |ow
tenperatures, and their sensitivity to WO 2009/ 105044
WERMP/BGRGO9/ 000062 74 cycl odextrin that bi ndsPCT/SG2009/000062
chol esterol. Cenerally insoluble in detergents such as
triton X-100 and detergent insolubility is often used
to identify the presence of lipid rafts. Wen the
Conditioned Mediumis treated with Triton X-100, the
secreted proteins continudd to segregate as a conpl ex
i ndependent of their size fractionation experinents 5
profsingnig theelisb b O 0fpirdttin g thaimave hbiheee dés2nibedsv g prbdngn t hat
t he tative |l ex is resist nt t SO
exqspIED JORE 1 blE PO xiaietg xpme e 1o bR gy W . qithibin
A(@aﬁaﬁlrﬂﬁ) We determine if the conplex is sensitive to
di ssolution in theeegr esence _of 20 mM cyclodextrin. If

Expmple3 Resuls: Swrfagecxntigen Arpfileq rafts in the nmenbrane,
ext Tﬁ@ﬁr‘o@ﬂm@c roﬁia%lfﬁl%t@fngitlopé’d IQIX@lhﬂc!l%t(feéd?le@t%@ ﬁisence of
di ssol uti1on and rel ease dgr ot el ns which can
protdinssthateard krepwini to hammba@nsdzodm §ome nothklie busit exhaustive
ex%;ﬁ&snclg—&e(gﬁg '(%{o‘aéfe} ggla(::]?tﬁ Hlé’»?n .&?ﬁ?eo g'ﬂtl{g&? 0f ex%gome such as
CD2# rtlmrrwt fograpfnhe safugde uﬁ@momqssesetrmem thy utlm‘f‘hts mque@msed in
M%@w ousl% ou§0I ined 35. This determnes if the lipid
8L SF6H O can support the presence of lipid rafts.

Ex anpdiiorally, imesubftthise RitfacCaniRns ire expredsedmniciellitPpespecific
Medi um é‘S Trizol extraction of the Conditioned Medi um
mapggr; TRgstheh jhese asengtens susgss bt she surfpesantiget BiptHsAvyl define
andlél%glur@h Eh&ofes fraﬁtdlﬁaeﬁfcelﬁ%mr&r @Hbﬁa‘%&dtélze HROMEBSE Fhtigen
let that in water has an 260: 2 nm absor bance

prqﬁéﬁ ofghese putative seargtjers egmijex, mcqudltwagd Medimmas biptinglated using

. WM . h i 0
SoR TR BRSOl g GTATES 0 s
SDSefAGEtsinsferred gn nydomRdiasrotitiiosd, ayd probesl Witinalidingpesctidagd

osff P e Ru R G R it PR B0 R RS e el B o

theRWaceannl thefcohmlpﬁ:inl%dlaﬁe piagicalbt 2eadibierto blopin dresstinly f&d. All

such. a exosomne If so, the RNAis a sa
thegESigi thatih o ORI emelE ety ot iR Bt aapple are be
biotiRflHRACTH BiotIRY tatdpréteis hrd awotlgoqhtédl@n@l AldiRBffmagays to
deternine the conposition and functions of RNA

chrppatogygnly arrdeldmta“h ysing GV Thetlﬁie@tl%qfﬁ@esg ey ig confirmed by
wegtemm%ayély lamhbé}wu%n rnﬁ&ao k, Pad Senk YRAESioRTIASES M th

d w thout 15N-1euci ne. ransf ated protein
Expmm Exegomes dent i fi ed by rrass spectronetry. Exanple

ggsggﬁg ldla ttlfe abp{/eo 6&8{@'&1& nP r \% b)h)%th%lzé &gt ch Ql'gﬂ%rsp %}c?ivg S

presen secre
carBioproitectionanit iii(ihePGbmmonép Mddnmt isan ehssome0/ 878, 222 and

I nt er nat i i cati on PCT/ 006/ 00 . .
A A e kR
memibi’ahe Fltedtidh m@hﬁaugwwttn n{embr@emyuwmsfemo ld'm Tthbe
prot eone of . ot her exosones re 13)44.

coww%%%% WFWSGA&‘ZF"P@WCQ@@@QS‘ @oﬂé@@oo ?@0 glor1-2

hours. The pellet is resuspended in PBS, analysed by electron microscopy to confirm the
presence of particles with a size range of 50-150 nm, and assayed for its protein, lipid and

RNA contents.
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proteins in the list of -700 proteins that have not
been described to be present in exosones. Sone
waoomahh®4but not exhaustive exanpl es are Thy |PCHEEG2009/000062
5a, Wit 5b, inhibin A (or activin A) Exanple 25.
Results: Surface Antigen Profile 5 The proteomc
profile of the Conditioned Medium al so descri bes the
presence of proteins that are known to be
menbr ane- bound. Sone not abl7é but not exhaustive
exanpl es include CD9, CD 109, thy- 120. O her known
sur frm@spﬁmfkliog Gﬁ’hsfﬁfye@&ﬁﬂﬁﬁfﬁolsgheﬂ aaﬁ\gnmaét ﬁtefwn;iueaubmmd
n urface o X0S S -Secr the urined45 is
prﬁ#&fﬁ@'&%@%&% jtipngd 1o 1 &egteigoelc@ joBFpsstiva pffects in the
mofsthindi ppAbliels asfm@dhb@ﬁ alﬁchz@%e bSlbwf ReRcAMy. geNS are
expressed in a cell-type speC|f|c manner. Toget her,
Examplec2 7o Btndy \Design fer E‘ﬁg@%‘!‘x that the surface antigen
pro T m
di f hllngr%m%:lée ﬁsdg um%gg'q 1Q§ ﬁigr act efl?ggé égygs?agjr g‘ge
Nethetlangls); all preuf:atbéwoh Cbhslggreblﬁ wgidap fg Sotaps andramgodapinext 00

mg9J$ Orolrbdd tPI? %peergn o'ma%#srplglgns F IQItSF at ed f#ls %Hlées {rgart]ndlglgtd

merci a aval I nyla |bn
pr oTke sadiné groap Ballddécﬂd aﬁH&sSat porehaiabe et (SE&SE’AGE conditioned
transferr n |tr ceIIuI obed
el ey GeD 5 eSO 5h Greex

corOREY QFtéry Pl OXC A RdaYiSh Snd 4 noarb bBsuBscALi& &dperfRdibn/ ARiStheinRs
that _are on the surfaces on the con‘gll exes_and_ are

perinh afi7e grinytesis selededytodniligt S5veIe myosardiabinkiry withowt dlucing |

cothPeteRf tnShB&1 bédardd418n 4bctibh. "rHk Q%oﬁpfgaélﬁﬁlo@l%n@d 8 used,
therefore not physically accessible are

bquus:etmfawt aize theaspramet wting YT @stethingy lemstrrshdxl@afmr g bours of
“megg ?{ed using avidin-affinity 20 chronmatography and
entify using LCMS. The identity of these proteins
i s Abeflongee deriods ofieeptrdusion) itbecamalnyse difficultito asedsexidatve

n1crosco ssji on, of. .Exa e 26.
sirf SR 88" Bl B tanE R SGR BB B v AR TR i TR i onse
of h:y&aﬁishﬁx&iyﬁﬁtrdvbﬂ%usﬁlﬁlﬁs@m&f Mgetcm(u jousl, 2. oah@broﬁrnghem:wver

unit 1n.t ndi tion (] | S an exoso
SalB‘Fo'\VE“‘idl‘ﬁt‘!s]y Fﬁﬁ&ew@? gienal aWéaCPW@a&gﬂmS@%ﬁaé?M
(. Mam zmngqﬂraa Wﬂ&mm&esahhé isToleh Oy bQSNMQh ALY sivé 4 function

nbr ane of cut-off of 100 kD. The concentrated
are@éwasefiﬂdww affeiepgrfusiont hen ut | racentrifuged at

- 1505 %Qﬁug/gﬁe ﬁctfggg £) witifin tH%QHJ m chcﬂl%r cgltdldp%tectlon we used a

resuspend I n anal ySse )y ectron nlcroscopy to
mogemdri pignmbéd of pselesumand rgperfusioniinjueys Miiis mdacediby 80 mzinigges left

cofurpdictd 0L CR RN E RN se b b SeR B BBl 0
unﬂ’hmloﬁaj&pc&mﬂitmﬁed rAediom ay00 kDr frackien, 3500 kDifaadion, <300 fraction
g b o B o e B peips mmiesteror” "
rep’e‘ﬂnabrp Dhfeicesikd ¥ @ssedsb@ e Folldwihg Bay (79 USErs afiet r%fgfuaieﬁiﬁl S
as descri bed above or bel ow, respectively. anpl e 27.

Exaple 2800 and Qpgrationgl Brogedure Thirty femal e Dal | and
Lan@ﬁﬂﬁ§th9 lefitre Q)ﬁgatY(Q) E@G }SM Ar?elrMﬁlit@gure M capnogram are

monitored continuously. Under general anesthesia as described before*’, a median
sternotomy is performed and two introduction sheets aré inserted in the carotid arteries for
a 6 Fr guiding catheter and an 8 Fr conductance catheter (CD Leycom, Zoetermeer, the
Netherlands).
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Net herl ands), all pretreated with cl opidogrel 75

ng/ day for 3 days and am odarone 400 ng/day for 10
wa@l2o09/105£ randoml y assigned to MSC-CM non- CMCT8G2009/000062

saline treatnent. The saline group is added to assess

a potential effect of fresh, non-conditioned culture

medium In all pigs, M is induced by 75 m nutes of

proxi mal |eft circunflex 10 coronary artery (LCxCA)

ligation and 4 hours of suli3equent reperfusion. An

ischem c period of 75 mnutes is selected to inflict

s ev@h@dimhﬁ;ﬂsﬁiﬂ Sﬂ/agi Gnd bythwext ibplated md)uﬁé ﬁ@moﬁﬂmai'tedyeiﬁ@/the

ocar di in tion.

ral hour
'““’rrB é‘r'%%%ﬁ BRTG Qé” Be if’( ragaQuig, Dé“"tn?ﬁlaf 3iha§ﬂ NY) are

plabRPBEOUrRITREprokiral orta ad $ICRCAI 16 IndaSurbBsitiat 8lip@tin cafohsry
3 hours of reperfusiond46 15 After Ionger peri ods of

flowendra wise §placed angundothe iferipr saval y¢ip éqgnableduncsional s
mer’ﬁ&é#ﬁén't lﬁxdetSJaEﬁﬁ ]o§<t.h %U&dﬂ%s ARPRE B%bsc A%ﬁﬁﬁ@t'l&ms
Treatnment 1s |n| lated 5 mnutes before the onset of
mepspamdntss | @A0LIY oftteparueare administaned iptrahoddhCardMuiutesGirar |
tiglflér? dqg opcll?oteqil eer xx?nql EMX@I\ In?'grl Il Hgﬁbr,lm wﬂﬁ §b¥ is used when
Bl oW ng usion,”an addiy rona Nt racor onary
verlhoduls fMS(IatﬁEM oc(;teﬂrréﬂ Pdfter B @inogs pf th&:m‘ia,,thmbﬁx@h/hmopened by

sal i i'S | ven. i nf.arct and nctjon
retgie o bR RS St repet iy Wit B eSO TR Ty
prevéif nf)&é?ﬂdw)(@ Infided tirsughhige DELEAIFatthaguidiag Bfitﬁéter followed by
cardi oprotection, we used a__nouse or pl

intragorpRAY Heamgnt WHLMBGGMnnemEMSr. salme fter h%%af lsgwr@'elon

thenAMuRStidn&f theasGRMRME a¥ RIbARAA anlt D hedfk & é*ilaﬂféd 36tnfarct size
subsequent reperfusion. Mce are treated wt

analypis: act i onat ed conditi oned nmedi um <1000 kD fractl on,

Frachitan BRSbLER TR GHA18 0 e Hmictf gl and,

Domiitou(Oesmpégpanal intubgped dsirg a0ld- gdugé atevereuy wth@erareﬁeaslﬂw end.

the f IIo n 24 ho er._reperfusion . .
Mitghe ae Bl it fal S5 Fok Sl el BT epeiatey with a
migotel df@z apé&NaO i( 0D vol GG, to ?ﬁ%&m{hmﬁb (‘FMHD% gbﬂﬁcﬂﬁil's @dded/TThe

a are .nonitored co ously. Unde e
moélf'Fg‘ %é“s‘{n leeatipg pad th pingp ; Y empREagre At 08 e C%e“ 15
opénke@ i@k eHd m@d@&ﬁlfs%&&@ld ang- Ot;%@leheﬂ:idhﬂg %Cdshd)fb &Bﬁ&é the left
are inserted in the carotid arteries

corgary Pﬁ@w bEASfas A0 aHeutes The ehestdy ﬁ'@EF@taé?ﬁ é*é: f@H@\Mv@g élPY {(2¢hours
latéFrf gﬁlgfﬁ&ffor fltgrct o s%tahﬁgglénqs) WO 2009/ 105044
CT/ SGZOOQ/ 0062 77 The di st tip of a Swan Ganz
ExgmpleedeFunetioppbMeasurements he pul monary artery via the
i nt . .
(7r SR04yl na HARERIN e W RLERF L i s
25@ He apd stmted’ﬁd)r odifbine anadysib (LExGA CEL-ISIIEE,S(ID ey et untrigular
nd coron flow, and,a wire is, placed around the
irerisang aume o hesblred sl L BB e Method.

desjrd,rﬁs@u,csreﬂ&!nsﬂ)é7 Wvdgressuidrant Relulm 3ibinAlg de@vedi fidndihe chfducaice
| oops. After functional measur enents, 10.000 | U of

Cath‘“éﬁfa"rf? ﬁ‘s%lﬁ)éeda?ﬂﬁna?ﬂ%r% Al S0n % samphigg st with @ Levieam EEL312

cbiighisped to occlude the proximl LCxCA. Internal
defibri‘llation with 50 J i s used when ventricular
f i bPptalagg scqniresedining sigadyaftateandaiiring tampesal ehval geih englesion, all

wiﬁ"nl'fﬁe \L‘e%%ritlﬁ‘ngf&? gtrle%g e?ﬁfiration. Analysis of the pressure-volume loops is
performed with custom software as described previously*®. In addition, short-axis

epicardial ultrasound images (Prosound SSD-5000, 5-MHz probe UST-5280-5, Aloka



10

15

20

25

30

rel ease of the suture. Immediately foll ow ng

reperfusion, Nitroglycerine (0.1 ng to 10 prevent
woeewaédoan) is infused through the LCxCA via tPET/SG2009/000062

gui ding catheter, followed by intracoronary treatnent

with MSCGCM non-CM or saline. After 4 hours of

reperfusion, the final functional neasurenents are

performed and the heart is explanted for infarct size

anal ysis. Mce are anesthetzed with Fentanyl (0.05

ng/ kg), Dorm cum (5 ng/kg) and 15 Dom tor (0.5 ng/kg)
Hotdtl EwrbpeoaGeBug) Switgerdandflarg abigimed aithamedpapidlayahineledével.

ith a bl d. _Mce are artificia ntil ted .
wall thigkgesn W The Bt ingieetaren P e eriyaba W emaiee EVvia
areWhdabured aﬁn&H%@l&Elﬁ&n@&ﬂi NHeBle(®sR vol /vol) to which

i sof | urane vol /val) is added

pl a%)é%olwmaél theh%mrpﬁg(sa%) i eal?rd@tﬁd a5 LWL H%S)bwg”yED))/WT(ED)] *
1069%%&@6&}'5{&@&0&3& (FR§) &g&%adre% - OPRTED)) DVINRD F* E(Sb%,

I'ntercostal space End ene sutUre I's u
andlefi [venteiculpreej¢atibn fxzamdwﬁﬁb g5 [(aEIB‘éfl@S\()LED\\Y] ¥ H00%800 he end-
f ol |.owi .
dlaﬁlopéJ Ehedﬁ" Q?‘gn%&egé Jﬁl ifi 4§f§gaen%%g li J&E{eggﬁls%lgwoﬂ% gr?%fi{agtéhc
pressurevalniak yaatmnslﬁpnaiqhb@rcﬂegraﬂyrmﬂ |PM1labpsMeamuxwrQrtieﬁ)ra' NH, 1

ECG arterial, pressure and car u
hogfagies RSt iRt i pParcTo o SBaBheE tunad BB prutivmo.
addifidrlal ﬂ@asﬁfbﬂieﬁ&lase lﬁd;ﬂ)mm&ﬁlgpﬁ%acmcbl@yﬁ@ﬁ@ed ste@k by
ventricul ar pressure and vol unme, are nmeasur ed

iNtGRYENRYS é?béltaersﬁwéltssﬂﬁld% Sagfhesnwrandedngdke midescri bed

ExPhplel RURIRIAE SiZeV Pressure and vol ume signals derived
fromthe conductance catheter are displayed and -

acqliist gripr&e exgisi@efithe keartpthe hgxEat(pigs) qrtLCe(\ (reipe)gpreligated at
exaqﬂ' fiekdme Qéa? abfo¥ AR ThduchBh 8 @k Iaﬁ\%ldk bied d?éJ fs! 1%se%ttﬁll%q¥h the

te "and g tenpora cava vel n occf usi on
cor@tﬂaryvsyduerm h:edehecatet thataea at tsk(@d\R)f Thedieags icthexpicisad.itbnlV is

S of he essur e ol une | oops is perforned
'Soﬁpﬁ%ﬂxgu%&' i %‘Fﬁ?&é‘%“éa% 8§§sc?r| bed previously4S. In
addThé giges &b chtlbzﬁed ia 1% piphatyltc@dzolilm CRBAdO T TCYSYAsa-Aldrich

ChopisaR OB ST DS SPaenag o (it B JCREO. +

17840, N@M pogr ifi’zﬂﬁv\gHaf & et Ahinals & disdrieninatél Radrtd thsslieyfrom
nmuscl e | evel thi ckness (W) of the infarct

viaglegnyocprdit-e area (septum) and LV internal area (LVia)
ar € affsfcddla ?edscé‘ﬁneﬁmn{jl?] Artiale aﬂdﬁ@ea&"k‘ﬁd@'?ﬁe ﬁYa%t%e% s

(ES). Systolic wall I ckeni ng W) 1's cal cul ated as
comfipard with awe&n})k)a/hwl(eam)a] arga U)O@%of fliggaltplammetrpsadivare (Image

D). 3‘?@{){.@%{“& % ﬁ t L)E #h}.[cs: u(fels:‘%)\farcer%gls(ca@rJ%%{i Lyl %f&%@%e of
theaﬂsAR@EDMtESWI EDV] . ; 100% The end d| astolic chamber
Exgppled” B o SaRE Meghods; Blegrrigion o comotionat MR,

EchBGBS9ED gé1Rpiy cudiuebdRY deReEp&d péedosbag@ lidned ahy eZOOV€SﬂUet al.,
1 hour after ischema and 4 hours after reperfu3| on.

20879- chal | enge stunned myocardium 10 additi onal

MeaHERTR0éScorfer BluESH BB delflLifuRS JRIIARBE firklel tidslWith PBS
i nduced stress by 1ntravenous dobutam ne | nfusion

anq g;ltgredt(g',emmﬂprm chemnigllp dgffineg/medim consisting of DMEM without

phenol red (catalog number 31053, Invitrogen) and supplemented with insulin, transferrin,
and selenoprotein (ITS) (Invitrogen), 5 ng/ml FGF2 (Invitrogen), 5 ng/ml PDGF AB
(Peprotech, Rocky Hill, NJ), glutamine-penicillin-streptomycin, and b-mercaptoethanol.
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Exanpl e 30. Infarct Size Just prior to excision of the
heart, the LCxCA (pigs) or LCA (mce) is religated at
we@x@etibip44 he same spot as for the induction of PCTIRGM09/000062
Evans bl ue dye is infused through the 15 coronary
systemto delineate the area at risk (AAR). The heart
is then excised, the LV is isolated and cut into 5
slices fromapex to base. The slices are incubated in
% triphenyltetrazoliumchl?ride (TTC, Sigma-Aldrich
Chem cals, Zw jndrecht, the Netherlands) in 37C
Th&eilenseaite thei fieded (Hrde tmed witlPBE@hd thenlfesB défirded NaddnPR4
0, pH 7.4) for 15 mnutes to discrimnate infarct
addedssue from 20 viabl e myocardi um All slices are

SCapRe d4y8 thdRkliuf if eSllecRBCehRif@RaRt S00xgand EdiRentrated.
infarct area_is conpared with area at_risk and the

>19QDa CM sl s Rrerarest bygsagreniating M $Rxtusingd 89k RgMav CO
tanélnmagférce‘]ﬁltratﬁ‘)C n'(FFFL Qi R 'c&(beﬁl?&hoh?@re%t‘f&%ed%gm he

[1ces, infarct size is calculated as a percentage of
ultrahilratigRmemtirant. AhEM and @Ber E)ﬁmmtb' MBdcesskt CoMs an¢ 8.2amicron

ﬁlt@é%{i FRQ Al epréc%ﬁ@L ﬁdéi%fo% bé?Rg Gt qop figkqMedi um  HUES. E1

desc preV|oust (Lian et
Exainple 20WaterSdeand Mekhods: BO(MSLMﬂanafykiy 80% conf | uent

E1l I . . th tip ith P
PRl R By By BF SiF RO R st oned et iom
are(‘r@dtﬁ:b& talld?giééglf arﬂI @Mttlwldté%ﬁ)edl aﬁ(g:s&i‘t%ﬂ l@}evicﬁtdly((;ﬁﬂzfrltakd)@ze etal.,
nmper nvitro n an Su enment e W
20‘?7ﬁsthq sAmplep éli"?éll“'é‘rdreﬁﬂteg %a ﬁasseg|t%%@§?5&déqu thegugh a
cor(dxt'iBh'e& KOS C-18 m/aahngééf(l&/&érawnfow D4, USA ) W/abed BPEE with

(Peprotech, Rock

a 3% Qﬂe@mtﬂl@_(ﬁgm) é.]T leplqer g{l‘lrlbmbg@ |J)nandé)ﬂ](§/ formic acid (FA) buffer,
anJ;%l mta%t’/hﬁﬂﬂll andmﬁi’ﬁ%h@ﬁ g’ﬂ? ﬁﬁ@i/ é%gpgtje %ﬂ%gé%to

e cultures are then rinse ree t
abaut d0%loé thefrrimisihl viddifmesexy rerpolvingroiganic aeldead in Afaceum Senjafuge.
he nmed ) C ect.ed

¢ on T EEThg Santdl pERRE e PRI gepHCHacbonaR}Sosficd out with o
HPmmym_r(lshmfagz@M;ﬁ_?_)éthumgn a Pb@tﬁlﬂfatﬂww(&fhﬂtngeomalx
r rati.o are .
4 Q5EnrBoL (18 MotifEiphse A Lampt K mEL R SER e Ao mgbile
ph&t e mill KiHerpen tl 3099 k@eassifd $3¢mMINECIPatd nilikih OFight fractions
filtered after all procedures and before being stored

aregollgatedpndyigdpiith ayacuugheeatrifips Frastonatadramples pie lagded/mto the
t’(%%ﬁ\’l}pﬁfé'o? a Shi R0 HJUL26 AP TS reQ/ErsﬁlEl%se( mc‘%‘yﬂ%tcb&m&fjonllne

or non-condi ti oned nedi a afe reduced
to aL KQHEE eltfa lingad ianvtyaptrass dpagtremetdr @élemlélm‘«ttml San Jose, CA)

fitt€d %Yt'b ﬁ%ﬁﬁ&’ Ls ggﬁ%ﬂng& 1%&@6? ﬁgde?hrg’tlgpéegigpédgomﬁ 3PP S8

are en d pas m xture
entidhireugéolann GSonal D<03mmedgi$ﬁ1o TRainologied S5csimbnygand eluttgénto a

te Mlford, USA?< hed twice with, a 3%

raK B LS Preke st {pmaA e B BeiSrltesnay £

0. 1%d0ahinue gegdicht PPN nf fdw ratedis dserll to b ek the pdptides/iditvthe

ACN and 0.1 % FA buffer. The el uted sanples are then
mags speefromaeter. The LTQ 1s operated in a data- dependent mode by performing MS/MS
scans for the 8 of the most intense peaks from each MS scan in the FTMS. For each
experiment, MS/MS (dta) spectra of the eight SCX fractions are combined into a single
mascot generic file by a home-written program. Protein identification is achieved by

searching the combined data against the [P] human protein database (version 3.34; 67,758

sequences) via an in-house Mascot server (Version 2.2, Matrix Science, UK). The search
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15 about 10% of their initial volumes by renoving
organi c solvent in a vacuumcentrifuge. To reduce the
waa00pliesogpnpl exi ty, offline peptide fracti onat PGRISG209/000062
carried out wwth a HPLC system (Shi madzu, Japan)
t hrough a Pol ysul f oet hyl SCX col um (200mm x 4. 6m)
(PolyLC, USA). Mobile phase A (5mM KHAPO4 + 30%
acetonitrile) and nobile phase B (5nM KHAPO4 + 30%
acetonitrile + 350nMM KCl) & 1 m/nmin. Eight fractions
20 are collected and dried with a vacuum centri fuge.
pataim@Rtd NEratetkinampI 2 $nigsee cledagerusinp! tfy pbinefixaitthaf AdaRbe (s

f a Shimadzu 20A3 C18 evel.se phase | PLC s ystem
Cafg?)‘ﬂkﬁ‘P@&tth‘F'P%%‘ cypiging aperyarped edP?‘Lé“ﬁ“PPFe‘é X} B'i‘f’“tor é‘ﬂfﬂﬁﬁ'gge
Thé RS tORFRE&  ard SR &Y TR £0.9Da fRPRpHRSHecur O and frddn®8t ions

W th a nano-spray source. |Injected peptides are
respeciipply dProteinpidomsifigations @pIRcapterigs tiap pptiveeif W iffarent Reptdss

and eluted into
arc SOl b6t SDhres BEQBOLAPE Rom LT RS, B0, COA, M chr orm
ExBmpiesilo Matesals ﬂmbMenhod@AblPLCAFlgetlmamn@ng Myokiagri¢ Light
Sc%ztgermgmasm§ S ggvl-rlﬁaﬁsgltc ngh cgttttn?lege {(géﬁs tﬂ&f&gp tides into

era in a
dat Thelmpemnainsctopctmsisyd pei fiqridtmgmiogidphy sanswitha btnhq

8 of the nobst intense ks frome nint
PURRAS 2UE IR ¢ f‘észlﬁsflﬁeﬁﬁﬂtlmn wmd(a&?‘é)m;@s 3?‘?%{%%@{#?8 by
theQElQJ%tVISQ&vifaP@ﬁém @nﬁna@&@ cs@a‘ﬂmaﬁ (kydi& Qay?an§ I'THg |GrctRatography

cot generic fil home-writ gram Prot

colime pretipgat o pun %Mﬂ@%%? X 49@3? and ﬁéthﬁbG‘éQ%WKH 78
< 501 40 34 E0l o 149 BEHH L APRE A ALY
sca(mm@; O Qefrmw indexSené QFL.S (dxgamidtightseatierng)\ag connected
in &99? (‘&1%@%455 W g%lg Qi?{egtglo %g lasﬁt%re%%%f%%l;searres fr?lgnew%aqt

maxi mum eavages using t pPSI n, | Xe
Techvgdey éh)rpomatloms{Cal(famm tiSA) Bd iy loptrater bpftheOySTM neftwarel

bl di f t i f
The Hhesdnirs of B ie 8 st Brsaiaen. & baciest
monx&mels ehall Blgfé(ljtéf(?@ﬂle?ﬂldllérﬁﬂgéﬁﬂms Tmnasht 1denf Etiﬂb@ﬁﬁdd\/ieiZO’;nM
te|n | de | T1caltl.on re. acc e a rue osSIllve
ph ‘?SIP %%BU@?rfvrlﬂwe”'HthéﬁNaﬁégt pH57. §r§1pl$ Blafﬁra?st taged tﬁmush a pore

size 6P0. @?mgirﬂafegz{ssémpl 3 RfuBRHBfoRIYse STIRY &?om?@fg'} é?ysoteqm is

Materials and Met hods: HPLC Fracti onati on an
equilibgted ate o aate ag0.6 :livyn antdtbessigrml gsPawn B sighilized at around 0.3

dc=,t\§’c9t81t \tl(ﬁ{a @ngsqgllmﬁ)}V sglﬁg E&Ect&hﬁ sét%tc’% FOHiR 9hd ﬁlg'i:b‘lgp]‘m is oven

consi st romat ogr aphy system wi t
eqltilibnateyl to wﬁpThfaﬂutmmrnodenp soctr@tnq argl thdwenrost ia ¥ chimubésu e

andaUVv rated b 10 the
aeSOSf swl c\}\%irrgn Ffrorrsi tr%a% buP 2 Fé) are Io% trllle E)f{)ysgline peak vs.

allﬂ)ﬂﬁﬂﬁéaks 'Ehﬁte@fed Iﬁf@hﬂgé dMyisibizl detsasor. Uﬂedlyafoﬂylﬁﬁi(c Qdafs,dRh is

cogsea Ry TR A AP A DSt e FEARG O i AL e pedk

ap$0ik kakeh Agthd®i ect ors, Dawn 8 (I ght scatterl ng),
Optilab (refractive index) and dynamc |i

scaP@aéq&or(nﬁy sepagatedROmPOnYINS Vipyplia 4t8§ fl@Mﬂbwlﬁ@teq? prefractions
forrNdrshith&e {lgﬁ:gtg&es The last three detectors are from
Watt 15 Technol ogy Corporation (California, USA) and
Examplojk Matexalp gnd MethgdsRBucrose Graddent DﬁhstbcEqw!iheinms of
e]g.anu e are separated by size exclusion i.e. the
arger nolecules will elute before the snaller
nol Eotduesse diadient deesity dquilibanmussteifugati@f) 1aMicrose solutions with

concentrations from 22.8-60% (w/v) are prepared. The most concentrated solution is
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phosphate buffer with 150 mM of NaC at pH 7.2. This

buffer is filtered through a pore size of 0.1 mand
welewasewdd f or 15 m nutes before use. The chr one@DEGEZOMY00062

systemis 20 equilibrated at a flowrate of 0.5 m/mn

until the signal in Dawn 8 stabilized at around 0.3

detector voltage units. The UV-visible detector is set

at 220 nmand the colum is oven equilibrated to 25C

The elution node is isocrat8lc and the run time is 40

m nutes. The volunme of sanple injected ranged from 50
layted 20the bottohhef Wéﬂ"ﬁmlmzicehihlﬁlgexmqmmml(?ouﬁer Inal Fullerton

0 I aks,is.integr d fromthe
CALRE BV s S iR ap b irony CV8 cEs iy dended on
toplbefdré eltabdntrifapet fBams 8o hEXDDOOBX gTire ilﬂlangGGJTﬁ@tuﬂt
at the peak an|stakena he Rh. Peaks

rate g:Hz
(Beskmap Oge%é'i*%& &8 freﬁwaéﬁr@ﬁt)gecmdsfm fopdey thgtbo'ZQf@ of Fheaﬁrl%rose

gra@Rhl. §5¢ @&sﬁﬁs Ef ﬁptthb ASose fFiALtidnd %Fell‘aafcuﬁ%rlﬁﬁ%%rdnéﬁbhl@ﬁbe and
st udi es. Materi al s and Met hods:” Sucrose

corp i itomms n&oyo@q i1 Somei Glvh the GMCisrpratiepigg aithareeltdysis
bufiﬁ?bgﬂs Exlga[c'ﬁgh Pﬂf‘ferd %ﬂﬁf'lstl&hw hiol%élm Iqﬂ?rbtefdfré Ugﬂé logaled on

sucrose solutions wt concentr at
sucPe GraiiEi (itw/snty equikbrppmeg@atrifdgatidhel hedgsts mdfec Esrakidat M ina

105044 RCT/ /.000 . 8 )
11 R B i e TR SO WL SREhE PRRTisE Copkial
ED(TReEkaxrhefac! Stlellitlﬂcl’lﬁvww HekhefisherconOAThéiyturefiOink abvued for
by the next highest su se concentration. CMis
30 E’i’l‘ eI emReLfieg Vg gef‘g?ﬂ'l‘}g‘l“%‘r e ultracentrifuged for
Exdfipl 330Materddls AP MUNHEs IProtéin QuatifaoRTi 1ot or

(Beckman Coul ter InCBZ‘h.S 16 fractions are collected
f r oRotedipeansentrasiop ot €¥his grantified ysieg NanoOsangeXapteint . The

ngﬁﬂﬁ'altlérteﬁt ﬁflwﬁbéens Q&OM 18 % &5&% Jﬁé}% 1ﬁ§tﬁ|cﬁ(% cul at ed

using a m crobaflance, and consolidated Intoto 13

Examplet36o Naterials ang:,etl(qﬂs $PS-PAGE ang Westenn Blet Analysisa

cel k. | I t ' . I

wavlrglaly Iotz-:}ng %F gaﬁére (sqcﬁ%)arteed%ﬁn éo%gbgagndgg Eélg befo?e]: t? s?er Wl
nitigeel bhilesa tnetrebnanietOx neephiarh imadcmmasslnpﬁshlﬁmdeoh Tha' hmribme $s

buf f dded t i 1 [ ' i th
blogsc sy tetes A B atbadivsBeriti bur R L DO BELAD 1 pyruvae
kinhsehiAllik { Tsp- ICatisivad by h&@srﬁ&%el:d’x&ﬁse E&l@ldﬂi&e&ﬁlﬁﬁﬂtahﬁlbdﬁaes
www. t her nof i sher. com) xture is incubated f

agaipst Henoyse P%ﬁﬁytaéﬂbwaﬁﬁ léows fhen dneubated withp Fnglummescem
HRPABRI e 13 AeteMBSRRl B1111§a1§'rb§*’itll'}6:<‘isfhmsthera'b@ e Bresence of the ant en.

Quantitation Proteln concentration of uantifi

Example TnNademialm aed M%h@snSp*@mmeﬂmcﬁhqsehamwc oline and

Chbled%hdiAQ@an) according to the manufacturer's
w?struchgéén 15 Exanple 36. Materials and Met hods:

SDSChAGHerah dphl@lmmehn Bhdophosphatigdct®lind odrekbntptioneinrtgo of
t | | ami de f
oA IO BET e Lot By 0o
Xg BerSthu&mt 4sC aupmﬁahﬂ:d uSing defilerciahe aﬂﬁl’iibfe&@@ylkﬂs Cholesterol
o LSS TR A B, s D
spH’"n‘Egolnﬁ)é‘l?lﬁi bP Yhe BPhFROAYEITNA REY Kﬁ'(d@ﬁ@dnmml&qi C%ﬁn‘foﬁ’rﬂd Ay

ant i bodi es 20 agai nst the nouse primary anti body. The

ArproMLi WSA)vsd nhﬁmbb%dyécdwhm 8 n&aw@msv hBhgesphatidylcholine
Assay Kit (Cayman Chemical Company, Ann Arbor, MI, USA).
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HRP substrate to detect bound primary antibody, and
therefore the presence of the antigen. Exanple 37.
wokdoenozaks and Met hods: Sphi ngonyel i n, PCT/SG2009/000062
Phosphati dyl choline and Chol esterol Assay
Chol esterol, sphingonyelin and phosphati dyl chol i ne
concentrations in two 25 i ndependent preparations of
CM and pellet fromthe ultracentrifugati on of CM at
100,000 xg for 2 hours at 8 C are neasured using
commercially avail abl e assay kits. Cholesterol is
Exampla A8c MatgialganhMeeh(ds) LinsitedInypeisizetial ofCemlitisned
M | ecul ar Probes, USA), sphingonyelin by the
B ngonyel in Assay Kit (Caynman Chenical Conpany, Ann
Ar baM is Meate A/ vathduiariamphatly siybutfeofor 38 niis ateaS Witk gentle

i B EaRtt, HSS LIS 20 S s SRR

foraqgécﬁ@m @QQQ@ gt roSrd tEMAERLR with %el}{aé SHak Rk STIRMgestion is
Met hods: Limted Trypsinization Condi t| oned ~Medium

stoppadi using adrypain inkiikitriMBBut triton x or lysis buffer
| yt
ExbApic, Mokt fr VIR ORNRAR MEPEAOARELBL €01 V1 ©

to carry out g trypsinto
t heTwp bmllagicaCidplidatésmf tGals:eUuimd&NAcfrcm@M’ﬁCm lanésmablologmat

fure entl e shaki di estlo
repth{:aqp gf3k c&eétle% gi\lté\ ft‘ro%{; p%tsl\f[ dre; an%l e%%grml% r%(rrax_p e 39
hylb{ahmmmhmi dantanyBisik ddsutsaurdetiifo MC SciracesaAyL.Anal ysi s Two

i cal rel'ca.esof.tta cII RNAfr
Wi Cs G PaG 05 h PP e pRbePr SHTA BIFHRA FEOH
sa@g"eenmgésyg@@agéy]w RNA nmicroarray. The 10 hybridi zation
and data anal yS| s is outsourced to LC Sciences, LLC

cutgeRcidSofyre/Rammitaly cont ai ned probes for

BMot Reduis! CREFproRiRR Jebretio CHRtaifd ﬁﬁﬁéﬁeﬁ?&o@ﬁ%&l
(http://ww. sanger. ac. uk/ Sof t war e/ Rf am m ma/ ) .

Pr@xm}ﬁh% F&Om Muliipretein Complspesot ecti ve Secreti on
o R R AERREAAL AT I Pl SeE

ultebittptne throughendmzbranep mathi diffiernt MW&?@ ltom stiomch th:itewl(éMCkM is
uIt afiltration thro th different
e A e YHENPRGPT TORT R Pt e G Precte:
Howevdy @miethandis bonbbiiixedfby A0S tikionagdinsea Sibdilar @bmbiase ROt
Br otective. However, that is_concentrated by 1.
carj 1ORsé)§ec5§%‘nﬁstp0l§e g}oﬁp cg rgm:éfuplgn yury. In summary, f teration

thrE@&hCHIREY Wikte£ MW EOI shafle MA@ 2R 4Eh R100kDa, 300kDa, 500kDa or
I schem a/ reperfusion injur In sunmary, fi teration

1090k ggnat mrti@p@tww(Fag by M it is ﬁme@rmﬁ aggtnpt a 1000 -
kD3 Mg TM&P@? 5%?@ £100 légé)rqgl%raﬁ% fs: c?@‘oprotective (Figure

cardloprotectlve
14 6 hese obseatatidnsaxyggestd thtemtbélohe dchae fraction amaﬁis(téﬁ ofifegs et

coffpeysy > Mop Db BPRAT o RE TP T0% e b or
thetfaetickes we postulated thatthe parsicles mdh©CM @e geosdime ERPIomes areof
fowggg%u 1§?§écgli]a(5¥ (51 gs evxllearrarltrelé ﬁaposo 2%(84 ]Ige(iler etal,, ?(?0669 w?tﬂ a
bilipid membrane that has the same orientation as plasma membrane. They are known to
be produced by many cell types and are thought to be important in intercellular
communications. Exosomes have diameters of 40-100 nm. Exosomes have been shown to

be secreted by many cell types and the protein composition of these exosomes appeared to

be cell specific. However, some proteins such as CD9, pyruvate kinase and alix appear to
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the particles, we postulated that the particles in the
CM are exosones. Exosones are forned from

worobilesesd cul ar bodi es (Fevrier and Raposo, 20Bd1/SG2009/000062
Keller et al., 2006) with a bilipid nenbrane that has
the same orientation as plasma nenbrane. They are
known to be produced by many cell types and are
t hought to be inportant in intercellular 30
comuni cati ons. Exosones h&Je dianmeters of 40-100 nm
Exosones have been shown to be secreted by many cell

be tompmsnia mdpfeh;ed jortbhd eionomesr(ﬁmeséttal 02003). Whkse pevosiolygdentified
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SDEOBYe TERPER., THEAY, WOBAS, GAPDH, TUBB, TUBB2C, TUBB3, TUBBA4,
TUBB6, TUBBS, HSP90AB1, ANXA1, HSP90B1, ANXA2, ANXAS, ANXAG6,
PDCD6IP, CD9, CFL1, CLTC, ENOI1, PKM2, MSN, and YWHAG are identified by LC
MS/MS and at least 4 studies on exosomes secreted by cultured cells. FGF16, FGFRL1,
TNFRSF12A, TNFSF12, CXCL1, CCL18, CXCL12, CCL2, CXCL16, CCL7, CXCL2,
CCN4, CXCL9, CCR4, CCRS5, ANGPT4, GDF1, GDF11, SFRP4, GDF3, GDF5, GDFS,
DKKI1, LTA, PDGFA, LTB, MADH4, IFNG..., GPCS5, IGF2R, CHRDL1, GRN,
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IL6ST, IL8, HGF and THBS are identified by antibody array. The remaining proteins are
identified by LC MS/MS.

Example 41. Results: Exosome-associated Proteins are Localized in Phospholipid
Vesicles

To verify the presence of exosome in the CM, the CM is ultracentrifuged at
200,000g for two hours. There is a >200 fold enrichment of CD9 an exosome-associated
protein in the pellet with no detectable level of CD9 in the supernatant (Figure 16).
Ultracentrifugation at 100,000g for one hour is not sufficient to sediment all the CD9
(Figure 16). Filtration of the CM through a filter with a MWCO of 500 kDa followed by
centrifugation of either the filtrate or retentate at 200,000g for Zhours generated a pellet in

the retentate fraction (Figure 16). CD9 which had MW of 19 kDa respectively are highly

YWHAG
YWHAH
YWHAQ
YWHAZ
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treatment with a plasma membrane solubilization reagent restored each of the apparent
densities to the expected density of proteins that correlated to their molecular weight.
Therefore, the exosome-associated proteins are localized in lipid vesicles, consistent with
our exosome hypothesis.

To confirm that there are lipid vesicles in the CM, the concentration of
sphingomyelin and phosphatidylcholine, the major phospholipids of the plasma
membrane, and cholesterol is determined (Figure 17C). As expected, the relative
concentration of these lipids per pg protein is higher in the CM relative to the non-
conditioned medium. Furthermore, ultracentrifugation of the CM at 200,000 g for 2 hours
significantly increased the concentration of the lipids (Figure 17C).

Example 42. Results: Exosomal Proteins are Either Membrane Bound or
Encapsulated

As the exosome-associated proteins include many known membrane proteins such

as CD9 and cytosolic proteins such as SOD1, we therefore determined if these proteins are
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detSight sBéh MW rﬁ§n)§%tﬂa§dls§oﬁde§‘ leM? |c¥/chE€x?m§tH§thﬁ9ﬂéiep b &x@racts
trypsin digest than i on of

chelessasphas degradtipn zhf/pb@SPh@erSQ RalYe3b90bseredghat RN Ascaf 1y 70-100nt
ST BN I DR LYENS oSOt ol
largar WNAscareldguebde standalf (FgDB #Nerated three tryptic

PRI 47 REB LSBT R RN B Vel o ihe

| en8inbe the RGN drel showitte baadlipd essicdstiwk Aeamdeteinyipéd the buoyant

sites of t.he three susceptjhble p ti
dersy G HERH VAEES MVEE THEEAreais T PR R V.
preééhtedvah Ijsts IO tSset JHTRISA MUURSKET id1BRfed LR aksiENYBe density
extra-cytoplasm ¢ domain of 10 cellular CD9 is

gragient angdpy ty%@%&&@éé apfeserhed d fpwe de bobbe emdients aredhegy ggmoved
in tthﬁ%@l? hgctﬁ)%g] §111& éa\fﬁ frac\MHn @mEI? @xtf’arcéﬂsfom r mese@t@féd RNAs

cytoplasm c domain I's not exposed and is therefore
equitbrateil vied Jensigw ofst. %{Ht-l i UOtg/beﬁFlgw@I?@ebltcontmgéW@ MW markers
exﬁlplr?isgleaabg@?ﬁrt \é?& thI? 9?%?]@”;& ahd é)r%tggtrr]ncﬁt th‘%gﬂde&“th lysis
buffercbefose cmtmfnga&ubn |cmustdh en inseea® ididemsity iobthe ascréEEDRNA tb Inl@t of

I nb i I I l i
RofA AR 1 T o RO s o @it gl herefore
consittedgivith yhed N A Beingéftapsufatddsin @&W@B’bfé%ﬂd fus hidgh apparent
di gestj on of menbr ane  proteins. le 43. Results:

density &hahtsdnysh lowes;thamgalyb %Nén%fﬁﬁ%mﬁitééﬂﬂw ithelysis buffer

relR6d @t RWA &id rem ld the Rﬁﬁp&ﬁﬁhéﬁﬁﬁé Yt tﬁ@@é?l@ft)egf RQAtm RS
are secreted b I's in exosonmes (Snmal hei'ser, 20

Exampie 457 Rpsudss: @-@tt%leingwms aropetgn GRA1{fntaining| |

Exoii{e: To determine if RNAis present in the
cardioprotective secretion, CMis extracted for RNA by
Tr i Aekhdven aboe¢, 1B, (P 811agd RNA aprero- lngnlpwplteellpnated/%eanti CD8I1

d
S R g s A R T Y
1mig1®ld@3redi}f1tail1818 thmRﬂ\IASSnotrprél;eﬁtdﬁ&Ie itatettut reagiineBNAthe
el n

rmne | e stabilit f
supeRyRta (Fighre [ﬁ]ie) EB?EF f‘I SFQG‘BEM af‘%%"té?f’é‘ﬁﬁéﬁ? aﬁﬁﬁlt
letl-ml)@+a§r@DDW@Db@'A!]&#dIeMQ%Cl e as observed for the
proteins, the CMis treated with RNase before being

ExampleAS: Besults: Seaupted RINA Riontain micrgRMs thatdnghugde pre-miRNAs
d' Sftrh'apb‘éénq 0%& ths‘& Eﬂolsémest(%n{an%lchN‘Wst (Sﬁﬁ“%gerc%m Taylor

(Figure 1 , gesting
and Gercel- Taylor 2008 Valadl etal., 2007) and as most of the RNAs in the CM are less

than 300 nt, we tested the RNA from the MSC and their CM for the presence of



that the secreted RNAs are protected from RNAse

degradation. W next tested the possibility that the
wWORRNS/1680e¢4 pr ot ected by a |ipid nenbrane, anal oROLISG2009/600062

cell 30 nenbrane by treating the CMw th a SDS-based

cell lysis buffer, cylcodextrin or phospholipase A2.

After treatnent with one of the four reagents, the CM

is exposed to RNAse and then extracted for RNA

Pretreatment with a SDS-ba$8d cell |lysis buffer WO

2009/ 105044 PCT/ SG2009/ 000062 88 resulted in a
miﬁﬁKNlA@i(lﬁiRN)Ai@ b9 fpeRdiAsing\d hixc&oztrt‘@&tyﬁﬁdﬂzatiﬂnt M9 miRNA are

ceiief BTN o 6 v B RELm WRAS Fisiee aZpleBIIE] by

suggest ed that the RNA is protected from RNAse
activity by a cholesterol-rich phospholipid nenbrane
such that the nenbrane is readily dissolved or
conprom sed by a SDS-based cell lysis buffer, a 5
detergent such as TritonX-100 that dissolves |ipids,
cyl codextrin that chel ates and extracts chol estero
or degradation by phospholipase D. W al so observed
that RNAs of -70-100nt are nore sensitive to RNAse
Il activity than those of smaller MAN suggesting that
the Ilarger RNAs are double stranded (Figure 19D)
Exanpl e 44. Results: Secreted RNAs are Sequestered in
Vesicles 10 Since the RNAs are shown to be in lipid
vesi cl es, we next determ ned the buoyant density of
t hese vesicles using sucrose gradient equilibrium
ultracentrifugation. CM CM pretreated with lysis
buffer or a set of RNA MW markers is | oaded onto a
sucrose density gradient and ultracentrifuged as
described in figure 4a, b. The gradients are then
renoved in thirteen fractions and each fraction is
then extracted for RNA. The secreted RNAs 15
equilibrated at a density of 1.074-1.1170 g/m (Figure
20). In contrast, RNA MWnarkers exhibited a buoyant
density of 1.115-1.1170g/m and pretreatnent of the CM
with lysis buffer before centrifugation caused an
increase in density of the secreted RNA to that of
RNA MV markers i.e. 1.115-1.145 g/m (Figure 200C).
These observations are therefore consistent with the
RNAs bei ng encapsulated in a lipid vesicle and thus
had an apparent 20 density that is nmuch | ower than
sol uble RNA. Pretreatnent of the CMwith |lysis buffer
rel eased the RNA and resulted in the RNA sedi nmenting
at the density of RNA markers. Exanple 45. Results:
RNA- cont ai ni ng Vesicles are not in CD81 Cont ai ni ng
Exosonmes As shown above, CD9, CD81 and Alix are

co-i munopreci pitated by anti CD81 25 anti bodi es.
Here we tested if the RNA al so i munoprecipitate with
CD81. After immunoprecipitation, the RNA is not
present in the precipitate but remained in the
supernatant (Figure 21). Therefore, the secreted RNAs
are not sequestered in CD81+, CD81+ CD9+, or CD81+
CDO+ Ali x+ vesicles. Exanple 46. Results: Secreted RNA
Contain mcroRNAs that Include pre-mRNAs 30 It has
been reported that exosones contaln m cr oRNAs

( Smal hei ser, 2007; Tayl or



and Ger cel

- Tayl or,

2008; Val adi

nmost of the RNAs in the CMare | ess

wo embaesoshe RNA fromthe MSC and their

et al

., 2007)
t han 300

and as
nt, we

CM f or PEBSG2009/000062

presence of WD 2009/ 105044 PCT/ SG2009/ 000062 89
m croRNAs (m RNAs) by performing a m croarray

hybri di zat i on.

149 m RNA are

detected in MSC and 63

are detected in the CM (Figure 22A, Table E3 bel ow).
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15a 29a 125a-5p 181c 342-3p hsa-miR-612
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List of mRNAs in MSC and CM as determ ned by

m cTadde ExyListiof BriRNAs an MK and Crpasilgtermaned bymeiseoarray n
hy %{lti C and CM These are: hsa-let-7a, hsa-m R 5

, hsa-m R-214, hsa-let-7b, hsa-m R 221,

hsa4’l miRNAs alhspmsmitﬁh Bah M3 andﬁ_:lﬂ-. Theke Bye; hsaHs@?arhfa-RiR2,
14§ BsaRle. %g%h SR, EF%-%R-ZBEQEQU 220 nR6h HsaTSiR-151-5p,
hsd@iR-D2 Rhbal Kot-3¢h, hsHEAR MOR- lﬁZJﬂmﬁF&%bl&;ﬁ-lét%; Hea;miR-103, hsa-let-7f,
hsanhénali lrl;%lg_ o 1Rr]a’24a Iﬁpé? égli Sgéb% %ﬁ%ﬁ%ﬁig%g%{-lm hsa-miR-575,
hsPRR-M93= ﬁﬁﬁsa—n‘ﬂﬁ@-‘l PBRhsaliBIR-3688p, HsBmPRb3 & hsa-HSR-68B Frsa-miR-

19]13;153 mlrlg-%ﬂmSE-hsi-n}lRfl32hl?s?1-mrrllRl?l-9]1-23hsa- iR- 1%%2—5&] hE;—Armzl%-452% -5p,
hsa-miR-21, hsa-miR-31, hsa-miR-143, hsa-miR-22, hsa-miR-145, hsa-miR-23a, hsa-
miR-146a, hsa-miR-425*, hsa-miR-92a, hsa-miR-923, hsa-miR-23b, hsa-miR-940, hsa-
miR-24, hsa-miR-149 and hsa-miR-483-5p.

16 miRNAs are detectable in the CM but are present at below detection level in
MSCs. These are: hsa-let-7b*, hsa-miR-124, hsa-miR-296-5p, hsa-miR-765, hsa-miR-
1228, hsa-miR-1238, hsa-let-7d*, hsa-miR-150*, hsa-miR-493*, hsa-miR-933, hsa-miR-
1234, , hsa-miR-122, hsa-miR-198, hsa-miR-572, hsa-miR-1224-5p an dhsa-miR-1237.

The following miRNAs are present in MSC only: hsa-miR-24-2*, hsa-miR-98,
hsa-miR-484, hsa-miR-25, hsa-miR-99a, hsa-miR-151-3p, hsa-miR-491-5p, hsa-miR-99b,
hsa-miR-503, hsa-miR-26b, hsa-miR-152, hsa-miR-505*, hsa-miR-27a, hsa-miR-155,
hsa-miR-324-5p, hsa-miR-532-5p, hsa-miR-27b, hsa-miR-106a, hsa-miR-328, hsa-let-7g,
hsa-miR-27b*, hsa-miR-106b, hsa-miR-181a*, hsa—miR—330-3p, hsa-miR-28-3p, hsa-
miR-181a-2*, hsa-miR-331-3p, hsa-miR-10a, hsa-miR-28-5p, hsa-miR-125a-3p, hsa-miR-
181b, hsa-miR-335, hsa-miR-584, hsa-miR-15a, hsa-miR-29a, hsa-miR-181c¢, hsa-miR-
342-3p, hsa-miR-612, hsa-miR-15b, hsa-miR-29¢, hsa-miR-181d, hsa-miR-345, hsa-miR-
625, hsa-miR-16, hsa-miR-30a, hsa-miR-126, hsa-miR;l 85, hsa-miR-629, hsa-miR-17,
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10 hsa-m R-21, hsa-m R-31, hsa-m R-143, hsa-m R-22,
hsa-m R- 145, hsa-m R-23a, hsa- m R-146a, hsa-m R-425*,
whs@omP4D2a, hsa-m R-923, hsa-m R-23b, hsa- m REPEG2009/000062
hsa- m R-24, hsa-m R-149 and hsa-m R-483-5p. 16 mi RNAs
are detectable in the CM but are present at bel ow
detection level in MSCs. These are: hsa-|et-7b*,
hsa-m R- 124, hsa-m R-296-5p, hsa-m R-765, hsa-m R- 15
1228, hsa-nmi R-1238, hsa-|etR27d*, hsa-m R-150*,
hsa-m R-493*, hsa-m R-933, hsa-m R 1234, |,
hsdimiR B0, &s’éZrmmSZB- R3aRniR2.886, IhsamiR-B6 53R, hshaﬁRmsﬁg hbZ-2AR S0b,

an dh 237 The._f R are ent .1 n
éi‘%m é ﬁ% -3 1?*& iR %%iowhfw% wﬁe 3 aa-m'ﬁ
136&%5%&355 hES AiR] b, ngﬁmll'a—?’@d rHsBm'liﬁ33739ahsa-mlR-708 hsa-miR-
hsa- m R- 91-5, hsa- m R- 99b hsa-m R

- 50
209 hsa-mikk39¢ Hi\sa-ms%rlﬁﬂ RS&QQR-lﬁ%,dlsmmRs'@thsaﬁy&stsz -20b,
hszﬂﬁ‘lﬁ{ gbeﬁ" %%bﬁn l%i:hd1 ‘giél@%% %Qa n'hﬁq Eﬁﬁ 4 @ hsa-m1R-768-

sa-mR sa-mR
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hsaThs Ricreasray gaalysis pgicalgE g Y
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20 perforned using prinmers specific for guide nRNA and
.pre-mRNA with or without prior treatnent with RNAse
WO RG09/168se 111 treatnent will confirmthe preRens&2009/000062
pre-m RNA by degrading the pre-m RNA and render it
undet ect abl e by RT-PCR Exanple 47. Results:
Cardi oprotective Secretion Contains only Particles
with Hydrodynam ¢ Radi us of 45-55 nmin the
Det ect abl e Range of 1-10009m 25 To confirmthat the
secretion contained |arge conplexes, CMand NCMi s
a DNA 3Ipha A€lpais atndd ghpulal grote@sdd L0 am, ﬁnlible’:hr bﬁb@S(( frhy ldrge virus

3 each el uti e ure absor bance
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WD 2009/ 105044 PCT/ SG2009/ 000062 103 CLAIMS 1. A
particle secreted by a nmesenchymal stemcell and
wa@epno®ig at | east one biol ogical property PET/8G2009/000062
mesenchymal stemcell such as a biological activity of
a nmesenchynmal stemcell conditioned nmedi um (MsSC-CV),

for exanple cardioprotection. 5 2. A particle
according to Claim1l1, which is capable of reducing
infarct size for exanple & assayed in a nobuse or pig
nodel of nyocardial ischem a and reperfusion injury,
or Whehodt thesappHgmioheandfpateatd udntigneadih dds docamsht; agkeatlor

o R S RAE 3P o R SR e SheBEh GH

duRSLOE grdggcuhan 6F @lchoflthe hpplicatiohs Whd pdleritd€apichtical dited
conprises a vesicle suc 10 as an exosone, for

doumanis bandcmy magpiagfurer’s [nstustions of etalpgust fr aay predugss cited or

meﬁﬁ&%qn¥§mlof Het! gbhc‘éﬁ&{s and Bgtbxtlth Snes B9k fﬁ@aé&gﬁmlted
such as selected fromthe |list shown in

dogments, arediergby éncpipotatedthsredt byt tvéergrmndsirthbmyane,iaH dpedshentspited

in %Es t%&“B{d' A q&gurg%hgso ér?{ d 'gpl:e?er%%do%ﬁmgﬁgw if tﬁé‘%@ aﬁ?any

mmhﬁctpmr’tsnmnﬁctammpr ¢a$zﬂ<$gue$ ﬁ))‘ agy fir'odeasigtedor ofentimied druthisrtext,

[ e conprising proteins of
are Y ina oo hecein Bl R Rr o ool ar el gt > 300
k DaVvafious ﬁ@’cﬁfﬁhltlﬁnmﬂﬁﬁm&ioﬂg o%@ﬂéﬁcﬂﬁecﬂﬁetﬁocﬁ@tﬂd si@fﬁh oftthe

. (c) a conpl ex of r.wei 00 k

mfsaﬂ)'qn ‘ﬁﬁ'ebeé'BE%FF'&ut% 0§ iﬁk@ inthe@ dvlmg% e@?*ﬁﬁ"g?rﬁnwh? 8qppe and

spitinsf tR&{dvktidh. ARRouBh Meafveédtion RAIBEES Beseribbd iR B6hné Qb With
such as a size of between 50 nmand 150 nmor a size

spestficagefsaedwerabpdimentimitshenid be understoash thattharigy entigs as claimed
shdlfd R&tBe rﬁﬁ&’ul?:ﬁmfltbéi o s@[:lln gféc{f’ig %{n%ﬁcthn%ng agM}Ia{ {‘n oémgations

concentration agal nst nbrane w t ecu .
andheddgfinins thereto friay b€ made idhindhe sgepe fafdh‘emnvm@d Ibyleeél veanoubn
1.CIr0SCO dro nam ¢ radjus_of .bel 100
moswa?ccl%ggns o? %heta\%%crl%ed dtébcan%m%oalg {hg 6?1‘{%981 WRXV\{] %re obvalls to
thoab skitleddid niutecalud bfmﬂngytor tlatehficlduarh imended et waenthnmhmutop%)f

nm.ang, a out 55 nm such as r
the e B AL, 9B g Seong o e g obihe By Aependent
clalimg&hh beGdde SVithiBe fe@turef oP the tindebéhdaAtiifh Rgthb® depitting from the
preceding claim in which the particle conprises a
scqpe9f Ehe PESERARVERLPTom t he group consisting of:
phosphol i pi d, phosphati dyl serine, phosphati dyl
i nositol, phosphatidyl choline, shingonyelin,
ceram des, glycolipid, cerebroside, steroids, WO
2009/ 105044 PCT/ S&2009/ 000062 104 chol esterol, for
exanple in which the chol esterol -phospholipid ratio is
greater than 0.3-0.4 (nol/nol). 7. A particle
according to any preceding claim in which the
particle conprises a lipid raft, or in which the
particle is insoluble in non-ionic detergent,
preferably Triton-X 100 or 5 in which the particle is
such that proteins of the nol ecul ar weights specified
in Cdaimi4
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substantially remain in the conpl exes of the nolecul ar
wei ghts specified in those clains, when the particle

wo soobnesated with a non-ionic detergent, or in PEI/8G20097€00062
particle is sensitive to cyclodextrin, preferably 20
mM cycl odextrin, such that for exanple treatnment with
cycl odextrin causes substantial dissolution of the
conpl exes specified in daim4. 10 8. A particle
according to any precedingl@aim in which the
particle conprises ribonucleic acid (RNA), preferably

CLI ich the particle has an absorbance ratio of 1.9

:280 nm), or in which the particle conprises a

surface anti gen selected fromthe group consisting

1. of . A@BAjclcCBtREdbya mdwnchym@l stefn ot dnddomprigingaileashonea

I d hod
oioREicalfoPe B ik e b im BE FGRE R ol R otV BFA O
meb@SRyIa41 ¥ ¥R cebltcdndiciehdd nisdithh (MO0 &IM)TEsh exBnple Whididpkdtection.

the nethod optionally conprising separating the

2 e Quaplq R el loi 3T BBER St Shyeath ret 2 for

ex@‘i}?ld: ¥ aisgayfed Miﬂﬁ@& or 9fghrﬁé(c&ﬂﬂﬁ rRydcardid) Il%herhlhan&\lﬁﬁpeh‘ﬁsm)rﬁ
. .Ssel ecte rom e wel ts. set out in aim4 or I N
Inj; @W*t‘ﬂb‘%?&a'é'}q of r%‘B‘F'@&t"é’d'a‘ﬂ‘feoﬁ‘FFisrf@r Lample as@psaye injap in

vztrg B o? hPdrokdh pd:GdE (1D6,)GRIRES bl RAh20 | s sel ect ed
fromthe conp05|t|ons set out in Claim6 or in which

t he bi ol ogi cal  acti Is . selected fromthe
3. pi ofdyIticly acgerdingite Pé?é,mslé%r 2pipwhich the pargele epmprises ageside such

as gtpexoeod@tfwaﬂEleQBQﬁHﬁhé‘gt 18asPPI% bEPrBtefsGR hsln@eent Ry nfi? ¥tem
Cl ai ns od conprisin

celbmndltwnﬁbmadln@iéflﬁéh%ﬁl such meteételd froonéie ? 1ptes e\)ﬂn iretigblP1 or
E2 Wﬁ@ g% o?n?ct& heﬁ%&!&t‘é?ﬁ{o tlh eIl B@loﬁﬁr}ﬁlﬂﬁMMe ot ol

one rum for exanple
ml&NWsaszd\Amaanahle(Wer a >1000 kDa menbrane; (c)
subj ecting the concentrated nesenchymal stem cell

* Such TaRRER SRR, £ B U AR A FAIQIA RS,
coraplESKf gelecuﬂ‘les@ﬂglﬁme kPa FoxexatdPlervompakingprotencof\AD00 kDa;
2009/ 105044 . P /SG2 09/ 62 105 (d) sel.ectin
OIFSOBPIRA MVSKIET SRENT AP0 Etadpicaomae B9 ife Py o <300
kD&Xd’H(bﬂeicoﬁhfﬂ@d"ﬂfGnolédu@iﬁkveﬁghabth@Olﬂga such as detected by
a quasi-elastic light scattering (QELS) in which step

(d) for e conprises co l.ect i acti.ons whi.ch

5. e R g AR B EH e i e (o R Pathafe ot
bethiden'2 Atht8 200 nkl such ap b iz 8L et 0 naomqsotnho& a size of

conprising a (i)artl cl e according to any preced

betpiegh A pBGRH AP N foR e@ﬂpﬂ%%?%ﬁ'&&@@mnﬁé ay fi ﬁra&ee é%ﬁ‘%?@ -2uM filter
an&&SHcBH xeclﬂBn a%J As%ﬂ{e n@ Q\rx{h' a%olec"u%ar véléfl"{lf:ﬁt' Sté10 kDa or aF

accor |ng alns or a pharnaceutlca
deteumipedhyt ¢lmtroname®smpmwrtad1ydlosiymnmq redass Odj Qdowri 08 nme sehcs

vefisel K6RE 10 8 3 b5 G ey B 5l B AL Sk AR

€ prepara 3°8h of "
betplea ammems hidahd aloge 65 hini aeh hoibouh®) iim ot esaniplods determined

byi@l}?grie(ﬁ%?aw%%qA}nammlgﬂggaggrmtgr eatnent of a disease in

6. A particle according to any preceding claim, in which the particle comprises a lipid
selected from the group consisting of: phospholipid, phosphatidyl serine, phosphatidyl

inositol, phosphatidyl choline, shingomyelin, ceramides, glycolipid, cerebroside, steroids,
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14. A particle according to Claim12, or a use
according to Caim13 in which the disease is
W@ 200e0%dd f rom t he group consi sting of. cardi aeCT/SG2009/000062
failure, bone marrow di sease, skin disease, burns and
degenerative di seases such as di abetes, Al zheiner's
di sease, 15 Parkinson's di sease, cancer, nyocardi a
i nfarction, a cutaneous wound, a dermatol ogic
di sorder, a dermatol ogi cal 10&sion, dermatitis,
psoriasis, condyloma, verruca, hemangi oma, kel oid,
chcﬂkdtd‘iol@ﬁiﬁ@ﬁdﬁmplatrﬂpliuﬁh the [cABlEstéroB phdspitutipld raliic8 @sdter than 0.3-0.4
roni ¢ granul omat ous di sease, cutaneous T cel
mP E ul ceration, a pathol ogical condition
characterlsed by initial injury inducing inflammtion
7. andAi cEtdin@gol byt pre&dhga;@hxmgmtvmahhe mrﬁclb compigse2 @ lipid
renpdel i i ncl udi ng flbr05|s and | oss of functi on,
raff, gp i whlgla%é Reiclers &Wu & JrsRqneiopic igptsegent, pregqrméﬁliog 494 or

in WhicRttel pﬁrtQ[e i8 E‘uc‘ﬂrtﬁaﬁ ?Rﬁ&ﬁé G thé ﬁ@ﬁ%lﬂar \J‘é%ht&%ﬁc@ifed ¢ Claim 4
partlceaccor I Ng d ai ns Oto aid

0 an

substsntiel yempinrigt thes:@mplexwe@)t/ibq melsculromeighitosnseificd i theseisdayas,

whdf ﬁf %aﬂfclqu’ﬁgatm&l{\m’n{)ﬁ ﬁfﬂ?oo&e@é? é?l'i '09ﬂ1 \Lvﬁic ﬁle gngcga' 19 E'@llsvtlve
or fl I'n the regulation of a pat’hway

to eyelodexteingrefembly 20fmMhuy clodéxtomisnch thatﬁocwmslceteaMnt w1th

BB By TR L PR P Cim

chenoki ne & cytokine signaling pathway, FG- signaling
8. pat Aupaticle@Bondingapeior preceging] dlaiy, pattidehe patige ogepess s,

M nNo cti I, N SC oaqul ati.on
ribBo R P AL bk SRR R n BB R RO Ra sy or 1.9
(ZGD)bﬂb 80 ign) Poras Whichelsd Sarticld @ﬁmﬁj’s@é £$urf(3b6§ntigax|1 ﬁrl]&cmﬂ from the group
L OSyn es | osynt esl s, 11 In the
conpsisng 8&8? gP Wej’%b‘gw 1105044 PCT/ SG2009/ 000062 106
processes including any one or nore of the follow ng:

9.cel A rﬁéthchtﬁdﬂ#f@iuamlglal’ﬁafticlei dc)iordlhghdl) ?nﬁ[gﬁaﬁhg fcRimC@é method

connun|cat|on ce motilit cell a ion, i
compFRIRY, Selating theprgele fom aewswflagraé Ste‘@f?@ Renglitigned medium
(M‘SYCC¢ ). thdTRERbA Mptﬁiﬂgll)d&fnﬁ‘ﬂ?fsﬁrg sepdrioRd SRGIOkbRASther

medi a I muni t macrophage- nediated i rmunity
corgpawmscbegﬂsi@nm‘wa a5 Wej ghbns e+ Shape, FQRPRILIHN ﬁébllph’lgé‘éi activity,
suéll a@ﬁ*&l éxglggleq ﬁl@h@ﬁe WG GO LIRS o T 'w%f Fé sef AR tf&gn 4 or

transduction, extracel ar matri
in yyhmh ehemmdwéacead fsingthlalsnzn.gset guttowClalrh act ar Whlohﬂwszban@bsnon
roteln nas [

is Seeeﬂeg r&’ﬂ‘ea ST af %eg Ogtl 1g';‘na | ng(,’r 2 gihfclh t@eﬂ? gﬁélcgﬂ\étmw s
sele@edfom thﬁdb@bﬂdcﬁvlgfkéﬂet dutanaudtdlaim, 1 okAK- STAT

cascade anti oxidation and free radical renmoval ,

ost £ss I onse,.. bl ood

0o B B SRS BEe e R R Sind s 8 (dibied i 8y he method
coﬁbﬁ&ﬁgaJ devel opnent, angi ogenesi s, nuscle

devel opnent, nuscle contraction, .protein netabolism

d f t t fol
o ofPRa e 5%&%?@%%#850%8 pedp Gl om

intracel | ul otein traffic,

t ar BB EPIs et hFieDdb i seire boratedine ey fog rample by
Pr ouRdafilthities yvér 383060 kD4 ﬁkfhbﬂm&,l sul fide- isonerase

reacti on, carbohydrate netabolism glycolysis,

pentdset; édmg edoRcenbibied me@éd&ﬁimﬂl@teﬂp&eﬂ%@ﬁ&h@fedd&dlum to size
met abol i sm puri ne nmetabolism gulatlon of ghosphate
met S¥dysigyshronategaphy. Mhawm&mT ki Gigrdygalgmn SWXL, 6 x 40
bi 0SNLNLPER ge r@@oﬁ%’\!&xewﬁﬁ%ﬁ? Rt cdifiARShat | onal

regul ati on, splicing; or (11i) Inthe supply of
functions |nclud|ng any one or nDre of
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the follow ng: signaling nolecul e, chenokine, growh

factor, cytokine, interleukin, other cytokine,
we@ziopaewid ul ar matrix, extracellular matrix stPCSGRA/000062

protein, other extracellular 20 matrix, extracellul ar
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14in R &Vﬁ&éa&oﬁdﬂmgztg Cﬂimtlb?oxaactﬁg Mﬁ)’ihé‘% Qaflf BMGSich the
disease is selected from the group consisting of: cardiac failure, bone marrow disease, skin
disease, burns and degenerative diseases such as diabetes, Alzheimer’s disease,
Parkinson’s disease, cancer, myocardial infarction, a cutaneous wound, a dermatologic
disorder, a dermatological lesion, dermatitis, psoriasis, condyloma, verruca, hemangioma,
keloid, skin cancer, atopic dermatitis, Behcet disease, chronic granulomatous disease,
cutaneous T cell lymphoma, ulceration, a pathological condition characterised by initial
injury inducing inflammation and immune dysregulation leading to chronic tissue
remodeling including fibrosis and loss of function, renal ischemic injury, cystic fibrosis,

sinusitis and rhinitis or an orthopaedic disease.

15.  Use of a particle according to any of Claims 1 to 10 to aid wound healing, scar
reduction, bone formation, a bone graft or bone marrow transplantation in an individual,
or (i) in the regulation of a pathway selected from any one or more of the following:
cytoskeletal regulation by Rho GTPase, cell cycle, integrin signalling pathway,
Inflammation mediated by chemokine & cytokine signaling pathway, FGF signaling
pathway, EGF receptor signaling pathway, angiogenesis, plasminogen activating cascade,
blood coagulation, glycolysis, ubiquitin proteasome pafhway, de novo purine biosynthesis,

TCA cycle, phenylalanine biosynthesis, heme biosynthesis; (ii) in the regulation of
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processes including any one or more of the following: cell structure and motility, cell
structure, cell communication, cell motility, cell adhesion, endocytosis, mitosis,
exocytosis, cytokinesis, cell cycle, immunity and defense, cytokine/chemokine mediated
immunity, macrophage-mediated immunity, granulocyte-mediated immunity, ligand-
mediated signaling, cytokine and chemokine mediated signaling pathway, signal
transduction, extracellular matrix protein-mediated signaling, growth factor homeostasis,
receptor protein tyrosine kinase signaling pathway, cell adhesion-mediated signaling, cell
surface receptor mediated signal transduction, JAK-STAT cascade, antioxidation and free
radical removal, homeostasis, stress response, blood clotting, developmental processes,
mesoderm development, skeletal development, angiogenesis, muscle development, muscle
contraction, protein metabolism and modification, proteolysis, protein folding, protein
complex assembly, amino acid activation, intracellular protein traffic, other protein
targeting and localization, amino acid metabolism, protein biosynthesis, protein disulfide-
isomerase reaction, carbohydrate metabolism, glycolysis, pentose-phosphate shunt, other
polysaccharide metabolism, purine metabolism, regulation of phosphate metabolism,
vitamin metabolism, amino acid biosynthesis, pre-mRNA processing, translational
regulation, mRNA splicing; or (iii) in the supply of functions including any one or more of
the following: signaling molecule, chemokine, growth factor, cytokine, interleukin, other
cytokine, extracellular matrix, extracellular matrix structural protein, other extracellular
matrix, extracellular matrix glycoprotein, protease, metalloprotease, other proteases,
protease inhibitor, metalloprotease inhibitor, serine protease inhibitor, oxidoreductase,
dehydrogenase, peroxidase, chaperone, chaperonin, Hsp 70 family chaperone, other
chaperones, synthetase, synthase and synthetase, select calcium binding protein,
aminoacyl-tRNA synthetase, lyase, isomerase, other isomerase, ATP synthase, hydratase,
transaminase, other lyase, other enzyme regulator, select regulatory molecule, actin
binding cytoskeletal protein, cytoskeletal protein, non-motor actin binding protein, actin
and actin related protein, annexin, tubulin, cell adhesion molecule, actin binding motor
protein, intermediate filament, ribonucleoprotein, ribosomal protein, translation factor,

other RNA-binding protein, histone, calmodulin related protein, vesicle coat protein.

16. A delivery system for delivering a particle according to any of Claims 1 to 10,
comprising a source of particle together with a dispenser operable to deliver the particle to

a target.



WO 2009/105044 PCT/SG2009/000062

107

17.  Use of a delivery system according to Claim 16 in a method of delivering a particle

to a target.

18. A particle, method of preparing a particle or a use substantially as hereinbefore
described with reference to and as shown in Figures 1 to 23 of the accompanying

drawings.



