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Mesenchymal stem cells (MSCs) are multipotent stem cells that have documented
evidence of therapeutic efficacy in treating musculoskeletal injuries, improving cardiiac
function in cardiovascular disease and ameliorating the severity of GVHD (Le Blanc and
Pittenger, 2005). Being lineage restricted, they have limited but robust potential to
differentiate into mesenchymal cell types, e.g adipocytes, chondrocytes and osteocytes,



MSCs is routinely circunvented through autol ogous or

al l ogenei c transplantation. MSCs can be isolated from
weevmriadsiadul t ti ssues including bone marrow ( BUX/SG2007/000257
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M5Cs, and which formthe conponents of the
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associated with cell based therapy i.e. inmmune
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one or more of the 794 polypeptides, may be used instead of, or in addition to, the
conditioned media in such treatment.

With this approach, the present confounding issues associated with cell based
therapy i.e. immune compatibility, tumorigenicity, xenozootic infections, costs, and
waiting time if autologous cell preparations are used will be eliminated.
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transpl antation with either HUES9. El (top) or HUES9
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Figure 1C. Western blot analysis for pluripotency-associated genes in HUES9 and
H1 hESC lines, HUES9.E1 HuES9.E3 and H1.E2 hESC-MSC cultures and E14 mouse
ESC line.



Spectral Karyotyping (SKY) (mddle panel). Inversion

of chronbsone 9 shown in bottom panel. Figures 2A-2B.
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and nurine enbryonic fibrobl ast feeder cells are

stai ned and anal yzed on a Qyan LX (Dako North

Anerica, Inc., Carpinteria, CA) instrunment us
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of HUES 9.E | . Figure 3B. Chondrogenesis. i) Day 21
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of HuES9 El; iii) Relative PPARynRNA |evels in HUES9

and Fidurb EBCHuES 981 rand @IuES@tEMﬂES(B@‘IS @ﬁhﬂe passaped #®dce in serum-

cop iR %ﬁémﬁéﬁ%%gﬁﬁfw% bk Rl ey BYRMSG P ACS

anfdysifagman quantitative RTPCR All values are
normal i zed to that of HuES9.El. Figure 3C
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measured by Tagman quantitative RT-PCR. All values are normalized to that of
HuES9.E1.

Figure 3B. Chondrogenesis. i) Day 21 after inducing chondrogenesis, cells are
stained for proteoglycans by alcian blue (left) and immunoreactivity to collagen type II
using a HRP-based visualization assay; ii) Aggrecan and PPARy mRNA at day 7 and
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Figure 5A. FACS analysis HUES9.E1 HuES9.E3 and H1.E2 hESC-MSCs, HuES9
hESCs, and murine embryonic fibroblast feeder cells are stained and analyzed for the
presence of CD24 on a Cyan LX (Dako North America, Inc., Carpinteria, CA) instrument
using WinMDI software. Nonspecific fluorescence is determined by incubation of similar
cell aliquots with isotype-matched mouse monoclonal antibodies.



is separated on a 4-12% SDS- PAGCE and sil ver-stai ned.
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Such a composition may be used for any purpose the conditioned medium may be
used. Unless the context dictates otherwise, the term “conditioned medium” should be
taken to include not only cell culture medium exposed to MSCs as well as such a
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or treatnent o
grofvibeagter 2 (FGF2), in order to obtain mesenchymal stem cells (MSCs).

Thus, our protocol does not require serum, use of mouse cells or genetic
manipulations and requires less manipulations and time, and is therefore highly scalable.
The Examples describe the isolation of MSCs from two different hESC lines, HUES9 and
H-1 and also a third one, Hes-3 %, and demonstrates the robustness of the protocol.



DI SAGGREGATI NG EMBRYONI C STEM CELL COLONI ES Cur

nmet hods of produci ng nesenchymal stemcells conprise
wdizepaneiing or di saggregating an enbryoni c st earseke07/000257

colony into cells. WO 2008/ 020815 PCT/ SG2007/ 000257
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DISAGGREGATING EMBRYONIC STEM CELL COLONIES

Our methods of producing mesenchymal stem cells comprise dispersing or
disaggregating an embryonic stem cell colony into cells.



15 In the incubation step, the cells are left for sone
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RS, D B bl 8ok P Rl Cal L Bl
(htipByhedetklhbncakaimPretosolgC @S Cellhanl)cel I's in the cell
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ot i Y SR e v,
sucﬂggg&%gk.%: tgyinsingsiys the cells are rinsed with a volume, for example 5-10
mls, of a buffered medium, which is preferably free from Ca*" and Mg®*. For example, the

cells may be rinsed with calcium and magnesium free PBS. In the trypsinization step, an
amount of dispersing agent in buffer is added to the vessel, and the vessel rolled to coat
the growing surface with the dispersing agent solution. For example, 1 ml of trypsin in
Hank’s BSS may be added to a flask.



In highly preferred enbodi nents, our nethods involve

culturing cells in the absence of co-culture. The
woenmsro2eascul ture” refers to a mxture of two BCTISGR@7/000257
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culgie piiess ee nedia are commercially available from for
exanple, G bco-BRL (Invitrogen). WO 2008/ 020815
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P A S 0 S RSO % ot
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The cells in the cell culture are grown in a serum-free medium which is

supplemented by one or more growth factors such as fibroblast growth factor 2 (FGF2)
and optionally platelet-derived growth factor AB (PDGF AB), at for example Sng/ml. The
cells in the cell culture are preferably split or subcultured 1:4 when confluent, by treatment
with trypsin, washing and replating.



contam nation by adventitious agents. In a preferred

enbodi nent, the serumfree nmedia conpri ses Knockout
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The term “serum-free media” may comprise cell culture media which is free 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-BRI, (Invitrogen).



commercially, for exanple from Peprotech (Rocky Hill,

New Jersey). The growh factor(s), preferably FGF2 and
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Thus, we disclose the use of media comprising (i) FGF2, (ii) FGF2 and PDGF and
(iif) FGF2 and EGF and other combinations.

FGF2 is a wide-spectrum mitogenic, angiogenic, and neurotrophic factor that is
expressed at low levels in many tissues and cell types and reaches high concentrations in
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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
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MSCs?, while being not highly expressed on hESCs (Figure 4A). Furthermore, as the
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Mesenchymal stem cells made by the methods described here are preferably non-
tumorigenic. Preferably, the mesenchymal stem cells when implanted into an immune
compromised or immunodeficient host animal do not result in tumours, compared to

implantation of parental embryonic stem cells which results in tumour formation.
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further conprise further

In preferred embodiments, the progenitor cell line is established without
transformation. The progenitor cell line may be established by exposing embryonic stem
cells or their descendants to conditions which promote self-renewal of putative progenitor
cells. Preferably, the self-renewal-promoting conditions discourage the propagation of
embryonic stem cells.
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Where it is desired to bias differentiation of
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Exanpl es of such growth factors and drugs
Preferably, the progenitor cell line does not substantially induce formation of

teratoma when transplanted to a recipient animal, preferably an immune compromised
recipient animal, preferably after 3 weeks, more preferably after 2 to 9 months.

Preferably, the embryonic stem cell or progenitor cell line is a mammalian,
preferably mouse or human, embryonic stem cell or progenitor cell line.
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wGQ@aomioaesibesoder m and Skel et al Myobl ast Pr ogenPCoiSG2007/000257
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interest. Our methods may also comprise a second step of encouraging self-renewal of

putative progenitor cells and discouraging the propagation of embryonic stem cells.

The first step may comprise promoting the growth or propagation of a specific

lineage of interest. Different progenitor cell lines of specific lineages of interest may be
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proliferate or divide after a certain nunber of
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die after about 50 generations. Thus, such somatic

cells may only be passaged a limted number of tines.
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Our methods may also be used to identify putative regulators of self-renewal or
differentiation. The methods involve conducting the methods described for production of
progenitor cell lines or differentiated cells in the presence and absence of a candidate
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Progenitor cells made according to the methods described here can be used for a

variety of commercially important research, diagnostic, and therapeutic purposes. These
uses are generally well known in the art, but will be described briefly here.
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CANCER

Mesenchymal stem cells and differentiated cells made by the methods and
compositions described here and conditioned media derived therefrom may be used for the

treatment of cancer.
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?gg l,%t%g egqta}l% é%%gﬁq ‘!Lﬁqc;h%;eysl%gng gljmua.g; ;n?groggoi)r'c 1lr_1|1§1§e human
embryonic stem cells display high nuclear/cytoplasmic ratios in the plane of the image,
prominent nucleoli, and compact colony formation with poorly discemable cell junctions.
Cell lines can be karyotyped using a standard G-banding technique (available at many
clinical diagnostics labs that provides routine karyotyping services, such as the
Cytogenetics Lab at Oakland Calif.) and compared to published human karyotypes.

Human embryonic stem and human embryonic germ cells may also be
characterized by expressed cell markers. In general, the tissue-specific markers discussed
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(Santa Cruz Biotechnol ogy, CA), Secondary antibodies
ar eEW@E@QQtHQ%ﬁQ a&%@stg é&&%ﬂyﬂ%ﬁﬂ@r&e kL bn@ OO T-g Paditive.

and rabbit anti nouse. . ) c PCR for use- d
e g Bt S B bt Wience
26?]>.Q©Mi, @99?);/11?_&@ & cbhaticialGenaithisle RERTRAPep@RIM. XK delomerase

upan- Specj epeat quences akKe. ¢
Dt Bilor 5" SL0U: PSS CRediprora iy ey SACRRY 3, Tylomerase
PORELBveplas Catr205%;89;Ravhe Diagnostiasoindianmpedishdi TR Taexirggsion can
: . R : ) ML
als%%?%‘?élb%gf ohpfe AT 16l RO PR B %ﬁ?ﬁ%ﬁf@%ﬁ@mM
hTERB] qupntéloatipn kit a2 1#8; Boghedppgrnstian ds yeiahie commercially
fofrgsiitaﬁhpgﬁdées_CA) for 40 cycles. Surface antigen

anal ysi's Cell surface antigens on hESC- Ms5Cs, and hESCs

are analﬁized using FACS. The <cells are tryspinized
DIFRRESTIATIONes, centrifuged, resuspended in cul ture

medi a and incubated in a bacterial culture dish for
2- 3 Differestiatingacedy,Gnclsding@esemnbyimal ssem celds and differentiated cells

derived from these, preferably display enhanced dephosphorylation of 4E-BP1 and / or
S6K 1. They preferably display decreased expression of Oct4 and/or SSEA-1. Preferably,
expression of any one or more of Flk-1, Tie-2 and c-kit is increased. Preferably,
expression of any one or more of Brachyury, AFP, nestin and nurr] expression increased.
Stem cells which are self-renewing preferably display a lenghtened cell cycle compared to
stem cells which are not self-renewing.

Differentiating stem cells, i.e., cells which have started to, or are committed to a
pathway of differentiation can be characterized according to a number of phenotypic



surface antigens on hESC- MSCs and hESCs are anal yzed
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Cell types in mixed cell populations derived from pPS cells can be recognized by
characteristic morphology and the markers they express. For skeletal muscle: myoD,
myogenin, and myf-5. For endothelial cells: PECAM (platelet endothelial cell adhesion
molecule), Flk-1, tie-i, tie-2, vascular endothelial (VE) cadherin, MECA-32, and MEC-



Two pol ycl onal cul tures, huES9. El and huES9. E3, are

i ndependently generated from huES9 ESC |ine, while
woheosionogid, Hl.E2 is generated from HL ESC | i neCT/SG2007/000257
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characteristic BM MSC surface antigen profiles that

are stable and are not significantly influenced by
wohemsgeesisn their mcroenvironment. Exanpl e 4. PCT/SG2007/000257

Differentiation Potential of hESC- MSC. Adi pogenesi s,
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membrane is incubated sequentially with a primary antibody, then elther a HRP

conjugated-secondary antibody or a biotinylated secondary antibody followed by
neutroavidin-HRP, and finally, a HRP enhanced chemiluminescent substrate, ECS (Pierce,
Rockford, IL).



simlarity and differences between MSCs derived from
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BeadArray contai ni ng about 24,000 uni que features.
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The average population doubling time of HuES9.E1, HUES9.E3 and H1.E2 are 72,
72 and 120 hours respectively. Population doubling time is highly dependent on cell
density and is most optimal at between 30-80% confluency. After about 80 population



hESC- M5SC or hESC that encode for nenbrane proteins to
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encodi ng for putative nenbrane proteins in either

hESC- M5Cs or hESCs, candi date genes are selected for
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supldn &ER2D O TthA002£Tal calB serum for two passages. Despite the change in culture
condition, HUES9.E1, HUES9.E3 and H1.E1 continued to be CD29+, CD44+, CD49a+,
CD105+, CD166+ and CD34-, CD45- (Figure 2B; data not shown for H1.E1 ) and are
largely similar to that of BM-MSCs. An exception is CD49a which had a much lower
expression in BM-MSCs. These data indicated that the hESC-MSCs exhibited
characteristic BM-MSC surface antigen profiles that are stable and are not significantly

influenced by changes in their microenvironment.

Example 4. Differentiation Potential of hESC-MSC: Adipogenesis, Chondrogenesis

and Osteogenesis

As all of the surface antigens associated with MSCs are also expressed on many
other cell types and the expression of these surface antigens are variable, identification of
presumptive MSCs have traditionally relies on functional parameters °. It is reported that
the default differentiation pathway of MSCs in culture is osteogenesis with varying
degrees of adipogenesis and chondrogenesis °.

Differentiation potential of HuUES9.E1 cells is therefore tested using standard
differentiation conditions for adipogenesis, chondrogenesis and osteogenesis using
published protocols®.

Adipocytic differentiation is highly efficient with oil droplets observed in >99% of
the cells (Figure 3A). Consistent with its role as important transcription factor in
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Example® drenesExmiesstion Pvofila hESCs. W confirned that CD24
is highly expressed in hESC vs hESC- MSC (Fi gure 5A).

ExamRh&efpredtd prbfifin@oHAERBSEAME CB ERGMBTmEL RS Plsb & the
relatedness of hESC-MSC cultures with adult tissue-derived MSCs using BM-MSCs and
adipose derived (ad)-MSCs from three different individuals, and three human ESC lines;
2) assess the relatedness between each of the three hESC-MSC cultures; 3) compare the
similarity and differences between MSCs derived from hESC and those derived from BM.

Labeled cDNA prepared from total RNA RNA are hybridized to Illumina
BeadArray containing about 24,000 unique features. Hierarchical clustering of expressed
genes in three hESC-MSC cultures i.e. HuES9.E1, HUES9.E3 and H1.E2, three BM-MSC
samples and three adipose derived (ad)-MSC samples revealed that the gene expression
profile of hRESC- MSCs is more closely related to that of adult tissue-derived MSCs,
namely BM-MSC and ad-MSC than to their parent hESCs (Figure 4A).

Interestingly, MSCs clustered according to their tissue of origin, and this can be
further demarcated into adult versus embryonic tissue as suggested by the clustering of ad-
MSCs and BMMSC:s as a distinct group from hESC-MSCs. Pairwise comparison of gene
expression between hESC-MSCs and BM-MSCs revealed a correlation coefficient of 0.72
suggesting that while there is significant conservation of gene expression in both hESC-



We next tested the utility of these markers to enhance

t he honogeneity of hESC- MsSCs. One week after
wonryparesizat i on and culture in nedia suppl enenPed/sera /000257

serum replacenment nedia, FGF2 and optionally PDGF AB,

the cells in the culture is _sorted by FACS for CD 105

and agal nst CD24. CD105+ ané®CD24- cells constituted

MS? %’é%g@&%%@gg &te Qﬁo%kg 1c§1§‘2 c%hfﬁ%lo %d(}? \é.{ %ﬁqu{agxme
COW@WPSO@I et ween hESSH MR SCsmnﬁenc@Bthe Mmctmm@ﬂﬁw-Mscs

froh HBS C & Whith/ 281 wr@aﬁbﬂ@§ﬁ’ﬁci@ﬂﬁ o d.63&iglre ulrg, € ght een
1000 cel | s/vvel | s generated MSC-1I | ke cuI tureés

t t.h | t
qenarTeR? el RER gibdnit o hies B e Nsheuttures,
Hub89r ks ﬁloEZ mebHuESSh@?’ afe d:afmh&em]bamé 1€ tHetsame sefef@hed coiBisting of
H@%Q%lg?ﬂlnﬁz aﬁchgutéb WAl fife &%Pﬁ ﬁﬁf%ﬂaﬁqgé S ?&‘%’EPtHl E2and

uni eatures revea

HulS% B 3o the S%Wéelﬁlli?@ arg vistuglly td@n@@lwt(h% &ﬁs ofd .53

re bé’cﬁ@lyhﬁi\g Edfind 1A HUEISOLE 10 1c0ehAd 9hEe9s F9fare B i
4553 e renai %I nlélgone with 0.90 (Figure 5C). aren (g)ﬁ@ %H C}(,F1gure
h

e correlation coefficient between technlca
replicates perfornmed at | east one nonth apart using
t he G689 RNASS@Mpanes ilmt aeekpresded abovd the lingingPdaéctDnAT 99%

i LB the

oA B R V025 Akl B
ng BM- MS ot reldeldatiffersndet iAsithese gohesqugiikely to

prcﬂ’ndje siBhis 1ﬁ1@&ﬁ@ﬁinﬁéﬁﬁ5}¥tal(lﬁb ef RIACs {V@ eﬁ%mrfeacﬁé bididcal

o g ke ol 358 Shromb ot e, 4064

areSOjind {zhthe Pasthemd]asifrdypehs listgMugeHS (080 Hitprg wans, p&lﬁMeﬂdB org/).
perfornmed on randomy selected Q4.3 culture. 4.3 has

O 0B Mo, P GTREB Lo e o
reﬁ‘F_faUGY of wgfétlm Bme h’%télé bishegiral pracgsrss stecvigrifieantlyioyht gr under
rePERREE 1HLE éhUJo AR t6 AL RErIRE @irs?&ﬁﬂlstlﬁ% ﬁ?ﬁglr@nes in

r CD105+ an fromtrypsinize
Q‘-ﬁr Husapieppsgspe 8?‘%&&‘11’8?%&@]1% gt 4R PYRTESPESSERIgioR phgenes in
mekdbGHR peuvdssep thaomellikglyRDGE iBBorftait f@fgi‘om%d Sé-renewal of putative

/ | S 7 00 O The in
ST B RPore s Vo LaraRy i E L ERhShL S
actd@msv biosyrhespy thsocrotory pdiitte thait requive exfknslvapoa’mranﬁlatlonal

mddt Y@t IROE! Qﬁﬁ‘)lsylhﬁéﬂ %h&%el‘fdl&fbr@hﬂ gﬂgt gl t o each

expr ession profile that s alnost
r and coflrrredthlalggﬁc:lflc:lt of. the selection
or 8Pf1?fﬁ@t With theirmeseng potgntiali Gerege Also an prdersieptgsentation

of ganap tﬁ’moﬁ@ﬂ ihettogam differehtivéon pa‘i@hﬂilﬁsnd&a/l&ﬁbel@pﬂﬂ@ﬂtf The gene
ntical. gene ex S €O

exp s RS BB B AR RER SighrFbad SerSGReR, T b B

MY aaed HBEC MBS MAPEKIapigeslliig swbichSodeists oif Beleast three subfamilies,

(0]
N G e
terlél Kpasq YNErnd a8 Siasnare aseociated witherolifarationsdifferentiation,

develipiidnt,a8@Hatdh R+EFINESRGo deihilnatkeMate(IRESE; &@@?Arlld survival '*

21 anal ysed using a clinically conpliant pfotocol
“conditioned nedia is anal yzed by nul tidi nensi onal
protein identification technology (MuDPIT) and
cyt bwitler analysibofitheaenagxpression profiles of hESC-MSC and BM-MSC

revealed that 1142 and 1134 genes are expressed at >2.0 fold in hESC-MSC and BM-
MSC, respectively. Of these, 738 and 880 genes respectively, are located in Panther



anal ysis, and reveals the presence of 201 uni que gene
products. 86-88% of these gene products have

wdet@okethbe transcript | evels by mcroarray orPCyRG200CR00257
assays. Conputational analysis predicts that these
gene products will significantly drive three major
groups of bi ol ogl cal procesées: met abol i sm defense

clarsgggg nglr% l%sg hs.%)g)ﬁaﬁtgb&er o g@&%g%&n; clasglﬁed into biological

prepsssss dpiekogical procasssothet & |s1g1nsﬁdahﬁy otdreo2@idegespeesented (p<0.01)
wiRhQaHphRda6 ttﬂ ﬁg&e Cgrl)lg{ ik 8?&9&%'11'1 N Hgg%%%ehgdatabase are

car ¢i ovascul ar bon evel opnent

selgeifat opoi esi s such as Jak STAT, NAPK Tol I -1ike
receptor, TGF-beta signalling and mIOR signaling
pat [Guays that Eé@iiﬂ’eﬁnﬁally?ﬁé%cﬁm@M%SC@ Q@clﬁi‘[eﬂéﬂ rI@131010 gical

Cs X |
PR P oL YR e o P hisarel e Rt ion and
signallingvddleggefdamtinilp expredyed BES @O C @ahdsure tlukiefe89n Biose
pré&@ldes 1Mh4édr1ﬁ§r(ﬁ[1f9ra¥i@l§ I??ﬂergntﬁdtﬁslﬂﬂl%ﬂg}j nén"é tr%i'ﬁs%qct%on

over ni ght em cal I ned
(Fighgen (e dihey OWrtrﬁB@?e%@ﬁ&f gewas 1 bisdegion paAGESSs associaied with

prdlifeiatio® Qsed’bnﬁs’téﬁpwn@ﬂﬂﬂﬁ%hér%@lﬁgratlwE\ép\ﬁ@ftj}ﬂ >f BSC-MSC over BM-
Migppl enented with I TS (Tnvitrogen-G bco,” Gand |sland,

w York), 5ng/m FG-2 (Invitrogen-G bco, Grand
I sl'and, New York), 5ng/m PDG- AB (Peprotech, Rocky
Hi | IAlthdegh highfesrprepserdt gameni qithar kES CiMSE tor BM-NFCiare over-

B8 PR TR 8, B
biclegirH dgoqeeiss avithap each cetsgery a@@%ferqw repsaseatedris hESC-MSC and
BMIMS@CF@CExaﬁ‘@[H diffdiantiiah pridEses Maflare kAR cRRIBLAREAN! embryonic

|Iter d. For LC M5/ M5 anal ysis, the
ey o s AR o Resit o tpemeR B FFer-tgesspieddn HESC-MSC

whilie ttho skMdésogtaodd with 136 &ﬁbl@Bme rdeeelBhratetehy akelgyl development and

R o U SOPBENSE, SRIERS Sl Dyt
profeinypediaten pigasiling and MASHUQK: aascade herovdirapiesintes mdBVANISC.
To E&h&h %Q@%s‘éfvaﬁ@ﬁs %est Gha? %fﬂ"i‘éﬂha\’f@x ﬁ%ﬁ{lﬁ%@iﬁ Js%n%lhng pathway

oBen TASCMIC s el e

fore filteri
uti Mg Crpa- i hgildsndifdd media is
di al yzed and concentrated in parallel with the
Exaorpde 5. Distidguiebling. Surfice Marleis L HESTY aid RBSTPeFeeli MBCs for

| b concentrated using
Isowytn@r?n%ﬁgﬁtcap F)%gé M%}@&XPH 5°Hom nal nol ecul ar
% [imt (NM/\V_) of 3K The resulting concentrated
bifngerarag-fadangsne cpressien isquedechor Aighlbéxpresged génes in either

hE@GtMSCterIES COMaeseed i rﬂeﬁ?or%r%lf@hﬁqa ?@J‘ﬁt‘a@tﬁg iPlation of MSCs

Si S. Anti pbody Bl ot Assays of
ffO%(ﬁE%{%ﬂBﬁ%%%ﬁ% ﬁ”’r% Adist %ﬂy%@ Wra%?gfég@efwa?ow%for
putptiesmendrale proiginghn sielter aESCCMBGZE oPhBS€k nﬁn@lﬁhﬂé%enes are selected
o TR0 G BRSO R B i 14
ElWW)Maicy!gltBOS@m@n@dats gemestthes ard highly ¢ixptegseddn hESC derived

conditioned (CM _ar naon-conditioned nmedia (NCWM

Symbol Fold Accession Synonyms
change

ANPEP 715.50 NM_001150.1 | CD13;LAP1;PEPN;gp150




are reduced,

al kyl at ed,

descri bed {Washburn,
woOhers/odesaal t ed by passing the digested m xturepchsce@i/ 000257
a conditioned Sep-Pak C-18 SPE cartridge (Waters,
washed twice with a 3% acetonitrile

MIford,

and tryptic digested as
2001 #2997}. The sanples are

MA, USA),
(ACN) (JT Baker,

‘\ hllfj_ar

nnrl ol uted

Phil | ipsbufy, NJ) and 0.1%formc
wi-t-h—a—70%-ACN-and—0-—1%——

aci-d (E
ENEA buf f ¢
speedvaq

=A79$Be

tao _abhg

INIBt»/IeﬂO&]drSpl 6
ut

10% of tH

ENIPOR WedHTd [9RPEL €D 10

eir initial volums and

SCajAuSst eg

are kepf

1 260.260 |
at 4 C

NME bORR7Y. 1%
prior to LC

fRNIINE-Rai d. The sanpl es
M5/ M5 anal ysis. The

rdemal t ed 1gephi dg
LC- M5/ Mp system

X DU EL 313
(LTQ Ther 1

oFi nni gn,

h a
angy, wagdh bg%%tgg métg’

FZELZps wi| t

’155@3

| B

Tr I € N1 IInto a strong cation
exchange F%%ﬁp gol'um Eg d]b gsi ¢ SCX, 5um Therno
Ctro ioned by 6 salt

Po‘{ﬁgms 10, 100, and

1-0006
ITUUU IIIVI

NT&Rfirstl

r~n| urR—4

anmot
nsi

—unrchi-oride

ntratod onr~|
T AT g ATTU

ept

[l lllllll
iNES

d 970 ACIN dIIU U J. /0 I—/-\)
eluted from SCX
Apocaltpnd 1 n A ZAarhhasy
UCOUT T UU LI TA Z_UT DUN

GARRAR e |

secaond d

112295( Ad

Lensional

i Nh 00088 la

chromato

Alto, CA USA). The

rnnhlr Qpnnrntlnn i-s

SLcdpnded
(75um i

dd x 10cm

d06.66i t h

MM 0046960 C

5gm partig

MddThanobored C18 col umm
les) directly into a

IT@hqO-fri
UsA) ,

OF

t1ona0osA
erating

v ooesgsiev
at aflowrd

Gbyeoti ve, Wibrun, M
te of 200 nL/inin with a

DK%Q a- deq

g@gﬂlent
endent

jgﬂhby per%S

Hﬁ?ﬁgé%ﬁ ﬁ%ﬂgggﬁs for the

LR

steps ar
by a ho

f~The
h exq

St
itrent
e conbin

-writteln

TR,

ed into a si

program

SR I SR

regples mascot generic file
Protein identification is

| Pl

PDRGIR &VeEd
WO 2

goyzssear
008/ 0208

CNMIQ06265.Z.0
15 PCT/ SG00

D M0A  BBXGERai nst t he
7/ 000257 62 hunan _protein

vagiabasd

par anet g

Mif an

rs are a

| avhegsesMas

WHXIWUWIO

CcAaLMRYy . The search
f 2 m ssed cl eavages using

SI n;
varija

SSERE”

L

0pRy4 10

catlons a

| 851.64 dlbg,f@é”ﬂﬂo h ek adiao0 927

re gxi met hi oni ne

prot

THHPE

rang

I'e
é§§%ﬁv[

W@%@f‘

g#§§§PDé he nass

for peptide

ED@2nti fi

Ny o~y
Coul Dbl

allu I

&ﬂg%ns

IUIID

=) CbllVCly Protern

Ia%A P@e2a@ngt»ﬁ39@2ﬁNﬁe&b3 rec.1.3

\th score—50-6r r\\ln

differet

protein

NEikce nan@&l;ﬁ owt

t nanflrl
TP

[peptide

and qerret

ed |n smal | nnnunf the

FLEOrY espo

n.51g MBNIVB (4p2%L2 a

MIAAO405 weak and onIy one

peptide |per protein will be lidentified. For those
FA3epti des ad 4N MasQRi (999622 Of FReh worpTv29E PRA SO,

manual Val i dation of” the M5/ M5 spectra IS perforned
B|0|nforfnat|c The validajfed protein col |

by TR Ho RGP SURE B0t IOy o ¢ deaved HSFrer

hBY%onN- condltloned medi um The | P

protein is then converted to

identifier of each
gene synbol by using the

Syﬁ’hfl%lei n |offas- r ef Reddsient abl eSydaiygsPr oduct s are
classifiled into

change
ITGB1BP3 |2642.33 | NM_014446.1 | MIBP




T I } balll.l

Z.BJP18;PTPRZ

NS
|vuv

||| IICI

TPB

cells
a

N,

wAB.08Nuc

.0

Cer many)

(Q hco- FRI)

| s POZ5 FRSA
Dur en

and purified aver

IRCAyBCPHY 2 MaGhgseyr Nagel
according to the

BOSIS P
with ran

noo004397h 4 HatmG
dom pri ners 8

BMA is converted
reacti on vol une

s, Fost

Hi1gls7 C4

g@M bbfsfs%é"{ﬁ

inab
(Applied

@EE&“)]‘K/P%&} cDNA is

di g
P o

tw_gﬁ? i er

(Aa gﬁﬁgﬁmgpem f;c

gOSQOt he

RNy °““

cl ArT g, {I—I ederick uo/—\)

@30l . The pl ates

&0 classification system Gene Ontol ogy (GO
wohemanédisat i on on GeneSpring GX7.3 Expressi onPANAEGY®NI7H00257
conparing the frequency of genes in each process or
pathmay to that in t he Genbahk hunan genone database
VI l. II DI
fre 0875%rk | FEHUHRTE
A Fgantd ed h"
Cwﬁ# RNAM 4 78638 A tRRIGP ¥ HUES9. El
Wi-t-h Tr| zol Reagent
GhbH _ &
PODWUT act
GPR®4Ng a
Bi osyst 4
'S us
Gpgéé%rdlr
CD @ﬂray (g
/\rrg\l /r

l IIC at

d66.9

af no-

AT

p=] (J.IU

023230.INg

APH- ﬂ')R\ |

dlcllul\l LLAYX>] OO T W'D

/i noc 2 Dannpf ors PCR

KiDZAynal i ng Pat hway PCR

nfl ammat ory Cyt oki nes &

the different biological processes or pathways of the
(Agilent Technol ogies, Palo Alto, CA).and then
€ pT SES cll. ITVde '''''
Al Hlefcy Jﬂ
cduated the secretion of
4'38tdﬂl
PCEPLh col
to cDNA
PR‘E‘jl\'APt ed v
UDCU IUI
CLﬁﬁﬁbptor

Cyt okine

J6PBR Ar
PCR Ar

rl‘éM_()Q]a’iOﬁ.mc
ray (cat

na.

RVWPHHBND1,,CEBRIGPETR2
APH 021) ., JAK / STAT

TASSﬂDﬂir

Pr epar at

Non-Congli ti oned

1 6P8t hwa
2008/ 020815 PCT/
of Proteone of

i on of (

INMCR 23568y

fondi ti oned N

S&007/ 000257,
uman ESC- deti

Media (NCM

(B, K SAOM4SARK039) . WO

eGP ECThaabn AR At

AM;hEGP-

/Rocal -CyGAa3-2

To ensure that there is

HTR3A nal
suppl ens

bnt s such

aao0an

<’NMOOO(18‘69C10F
asS Serumir €

pl acenment nedi a,

ditrRPned nedi a by nedia
HUES9. E1

FGMRGS ar ¢

ti mes w

19598 t
th” PBS,

NMPE3968Q%

i ncubat ed oy

1/anffeency, washed three
erni'ght " in a chemically

G 31178 1°

DVEM sUppl enent ed wi th

Arfsf] ned imedia

(ins ransferrin and sel enoprotein), 5ng/m

,M—L,Q%JTM HSFGFR3EX

Nnr anAannt

FGEkEt am ngégg% ci|l

n
~
o- TETTCa

ILI7REs ni pd

t+thn ~nl |

Jl UCL ||a||L
0 med

el t ur
AV AV N C Ul

*Nﬁnoa%éat c
NME 137263 SR 5 Wk 1 PRAL A ERE AvGC5245

s ngnl nwashed three tines with PBS

LBLILA 2 AV > |

SORAA i nc

iis coll

Wpat’éd
ot ed aft

MNV_ 808 06 3e s luRd & SIRROYS OB EiAagpZB0eS one Al ]a
er three days of conditioning. The

GPMoRIi t i
process

bsedonedi
ed i n parn

aM(6M2782 alverys anal yzed or
alled with an equi val ent vol une of

KCRg3- cohds bgned

t he med

redi GooNEN) . 15 %%@AMB anal ysi's,

ais cor
gal ysi

icentrated - re extensive
F7zb PELEL nstgﬁ&%/fﬁa%_%m < h}e cribed tn the
nat eri al $"'and aver &
g CMamd—NCM—are 98- 0

protein
concentration of concentrat

17. Yalde il B. Highlyaxmgessad megybidne pnetsing in bEPE oveng SC-datiesd
Mseondi tioni ng of nedia by MSCs is

Tables E1A and E1B above show highly expressed surface antigen encoding genes
in hESC-derived MSCs (Table E1A) or their parental hESCs (Table E1B). Based on gene
expression analysis by microarray hybridization, the top twenty genes that were highly




nonitored by ruming aliquots of the nmedia on protein

gels. Protein conposition of the nedia increased in
woaoslesdisy with time (Figure 6). The CM had arPawise2007/000257

conpl ex protein conposition than NCM Exanple 9.

Anal ysi s of Proteone of Hurran ESC-deri ved MSCs

(hESC- MSCs):  Anal ysi s of M5E Condi ti oned Medi a by LC
%@é%ﬂﬁﬂsé\f&ek bogN Iy (%%{LE%@J%Y%'{@SQD%%! aﬁr@'el%le A @)ﬁc?s (HUES9,

oteins that are esen
Hlp?rf@d%rs 4is¢ heableoE 1 Ehvpndoiiee veota (Table BiBi | ar | y
processed NCM These are: 1. 1PI100021428 Acti n al pha

s kemsca.ci armmnd} @CDZOS)I PROA4 1dP33q DGPC%AL gg?s%(cm@ that are
d

et al cle | PI ortic
e S L B iy PR Uil Aap Gragné those
caslidatPpOBe HB00E Hghliyrexpabetan hBS diascpreGiout Pl adiziéd 49highly
oL IESEUBBRYG, A8 It PLAPPEBAE R e oresion
haq mideen sssodiated WBBhEYES. Jénconfismed gt CDRA is thlhDO@@WBS@l in

11E3g|\x§|h@slcpmmgﬁ%m§t5Ainucl ear phosphoprotein 32 famly
menber B; 11 1 00413331 36 kDa protein; 12.

Bl e g e OB RS MESCMSICEpBUR IRt o

DI UZp686P03159; 15. | PI 00003815 Rho GDP-di ssoci ati on
i nhiVf next tested the utilil FOB64 6G6keBetosenRamieche hbmbghrieity of hESC-

MSEE @1’1@%61{ aftér tr%q? 23084 ?ﬁﬁr’e%?meﬁﬁfsﬁﬁ%mgmo dvtderum

Hl?one mor phogeneti c_prot el n
replgsepgiooeda. k7 aed ertsmally RD MDB the gellgavihe culture is sorted by

FAOY foh 0PH06tahe apsiaéteime4l precursor; 19. 1P 00014021
Spl ice | sofonn WO 2008/ 020815 PCT/ SG2007/ 000257 64

o BT 03 4B R PR BROAGREhI G Rrapl-E . duBreiHES0'SE) Bited clls

arerpatph onferi®rP6 wellqtlaenatil qelléuell, 4624 wall pldtPROTIOGIBGvell and 3x6
Weﬁrp@att@s' 41 1684 eEisHRb. OfRese! gﬂlQ?é? g%%g SO ETRD e fts/defis

subconponent precursor;
86@"#134{%%@5@ eqléva%suggqstlng thay s ogdrepre dikelydebe gamerated from

a skabftdeetif CD44 anti gen precursor; 25. 1 PI 00297160
Hypot hetical protein DKFZp451K1918; 26. 1P1 00293539

OB e SerB 3k SbraPh phthing ot uRSEAYF Filirs$ 041 10 Q4.5 using
thedHeminaddnad A28y cohlR8&Hon62400henique fhfurésypecaled a high degree of

A0S ASTFE OGRS B8 g R, e o

98 and flis; igmedrmonasyith 00| Fighien ¥ Iopur hess temenstelstipntcoefficient
bethtept @@lﬁﬂlﬁl@&lrrepla%g:ls }HORRILA :Has@{e't Igglﬁh azam uﬁ%ﬂlo@ﬁeesame RNA
| I S
sari 575 BT e R G R Aol ST AR N to the
hES8EaVBCp cemistingrof hAES9.EP| H0E? 236 Gubsd Eagend mefog with a
0 3
co 1 b o EUBCRAS SPLA G, B 0 ©

| PI 00221384 Splice |soform Short of Collagen
al pHecopirast) thecaarelatipn sesffigignt of$34.1 tq @ Gradipgsparental HUESI.E1

@'llh@gsed‘low 03321 2‘@@ 3DfE W&&B%yéﬁa‘?ﬁis L?S%a G Q@i%ggﬁdl@KY is

a cu r PI1 0016
perfyis ngﬁr&l?%gmle&s% Shobirlbe S LB < nofrial kpoigsosoha
chlﬁ‘mbhc&geﬁ imslepdion Riat drigihated fipneicissaital MeESI ESO0iAd 0BBure 5E)°.
Togé?lllér iRy o@l;e?bﬁlo]ig ﬂlA\)’ that highly homogenous MSC cultures can be generated

by sorting for CD105+ and CD24- cells from trypsinized hESC culture after propagation

in media supplemented with bFGF2 and optionally PDGF BB for one week.



chain precursor; 43.1P1 00167087 COL3Al protein; 44.

| PI 00021034 Col | agen al pha- 1(1V) chain precursor; 45.
WORNBMA0HES24 al pha 2 type |1V coll agen prepropr 8CEiSG2007/000257

46. |1 P1 00306322 Col | agen al pha-2(1V) chain precursor;

47. 1PI 00303313 Col | agen al Bha 1(\/) chai n precursor;

48. 1PI00477611 184 kDa pro i n; | P 00293881

CE 8 i S GO BLBRLE BRSO L i
Pf@ﬂaqlﬁesglﬁ 8&% isﬁeﬂgazwnl qf|ftyemal@n@ps¢1@f@s wiibfaogamomesvide

exfiebdiagprfitd thheis Alivdst d‘d’ﬁﬁbz{lt in&&ﬁ'ﬁér%hd '
fie pﬂib i o en A e gélg’/flir)rﬂécahtggﬁg&% of the

2
sl oL T 1102 25 P 3E 55198 COm PR egiricen the fve
1sql@@ﬁ‘ gvenl & nparddemtingl gersexpreb b PROTIROLSt Blcphpaihbleypehallobserved

fOICt@éﬂlﬁgi?%gllé?fgé)ﬁﬁl%ﬂférsﬁ&]%ﬁ\% 5 g | P1 00220701 Splice

sof or gen chai n precursor; 57.
| Pl 0 17 aI pha 3_type VI collagen isoform3
pre 48, 5|dpﬁ@@@zzs%n@vgt0ama sgtheqgotepme@dHOmAT ESC-

delﬁ)l/edl\MStil@ QEES@MS@@[ BSBed Xpbiinetits, Dendiddl @Qi%%ﬁgdl;erum free

RN L

u81ng>|a@¢113®31'k}7 Congpliwint protoa! DB coatlivionaf megiadk hmndpicd by

T R T I .

angl %?éia@lﬂ 1QV§élﬁﬁ1@ prggence pﬁl@omammmmchw@nm ase 67.
| PI 00013769 Al pha-enol ase, |ung specific;

| PI Bmmaﬁh&me Pf&ﬂu@@ %av@@etedt&ﬂl@ggﬂs%ﬁ I Sgﬂg 'bg %nicroarray or

ecu
ng‘;ﬁpéllg gsﬁag%ggpmu%l{&naﬁr@&splprﬁ 1?}5 g@ufhfé‘? genf:]progucts will
mgmﬂc@ﬂﬁQ@i@hﬁebnajbﬂ groufis oﬁinelogmcslqrrocelé’es letB00kH AdFense

B i s AR RO SR G et

Qﬁmqu Thels@predivtyithatilie 281 genemrodydn @uizaEaopospht signalling
pathﬁz@flspih%ﬁh&fasﬁﬂ&r 961089 tbond H@\‘/@l&blﬁé}ﬁ taﬂt'i Péﬁ%ggﬁgls Such as Jak-

or m
STRT, REPRSTol- él?%vacﬁp% g?téé@m@pg an QR signalingrpathways.
| PI 00034099 Hypot hetical protein FLJ21918; 77.
ExampB0B 386dyisisof Pruteoni¢ o Hunlail KNGARES2d M@ (KESC-MSCs):

P 0339227 Hypot heti cal protein
M%k@@ggé%ﬁ% hQ | PI 00414283 Fi bronectin precursor
FV\% (Col d-i nsol ubl e gl obulin) (CG. Splice isoform
Heparqsiond $9pdnionpd Media sof orm 5 of  Fi bronectin
precursor; 82. 1Pl 00339319 Splice Isoform 11 of
Fi bHYRS2Eil welly arewslinied agdescribe domss892 copfliane HuESH dilnmell

cultdesQre Waﬂfe@@&hé%\{vgﬁ %E%Eure@éverﬁl?hggﬁ%éﬁﬁcallg &6%8%%16(11&

ot h
congisfie gfﬁmr’ﬂ&\% 3 vidihépw g g)(??é%leg é&P 3;dwvitrogen-Gibco, Grand
Islani) 9ew mﬂ)lanlacshlpplemfehtéd with ITS (Invitrogen-Gibco, Grand Island, New

Yobl) 2] Bo AR ORATLAYLAL PSS Ba, 0o B L1l 0021892 r Ap
(Perarote@@ leeddma Blew Jeedeyplitamipe-periciinr-strepomyddh AR $9757
me }![*gr Qﬁcﬂ ”ﬁlesaﬁfu?&safrg ’fh%ﬁ ‘?%Eed t%.?ee t 11%50\9% ﬁ%@ 9an% thef. re@]ﬁced with

g}geneous nucl ea rote In
freshplefoedBedin Aifusaﬂlhrqprdweu the media ard%cﬂtedwﬂmmiﬁgéd @te500xg and

the E%Efrﬁtﬁﬁtls @ﬁu mf&éﬂt Fbﬂ@ Mﬁ/ﬁw Ewms %%% 0%1? tg%ag HRAR: is placed

Spli.ce Isoform1
in %ﬁ&%l%?%set% Wlﬁhﬁﬂ%e@t?ﬁﬁ 3810 (Rigrce Boplephmoross Reglgford, IL),
dialyhardgatgg®akgges of 10 vol. 0.9% NaCl, then concentrated 20 times using Slide-
A-Lyzer Concentrating Solution, then dialysing against 10 changes of 100 vol. 0.9% NaCl



71 kDa protein; 96. |PI00220362 10 kDa heat shock

protein, mtochondrial; 97. 1Pl 00024284 Basenent
worodsroaeszs speci fi ¢ heparan sul fate proteogl ycaRrCTSG2007/000257

protein precursor; 98. |1PI00297284 Insulin-Iike

growm h factor binding protein 2 precursor; 99.
| P 00297284 Insulin-Ilike gré\lmt h factor b| ndi ngprotein

be?or@ﬁﬁ@ﬁﬂﬁ
fact or gs%th n Olﬂgfg%télpﬁo%%ségg?%éfﬁ&l d %ﬁggﬁ%ﬁéglalyzed
angl ﬁ%%ﬁePHatF5 %épar@?f‘dw tfhﬁét)lédl’ﬂ@?@ﬁdn@a protein 5
precursor ; 102. 1PI 00029235 Insulin-like growth
fac ﬂmteadmfmdnmtlﬁﬁﬁg e rl]n&hlﬁfl @9’ 'él[afiﬁsﬁs tﬁlquedl{ll?ll IQQQ g@g&éentrated

usﬂn?%ﬁgn'lﬁ}aﬁé 51%&%1&1%%&% for ! 1?1%@@ ry%%:lghﬁérpgwwm of 3K.
The a@spgrngmmg@m@tqdﬂmcbum ré‘tams awst sDihp pidd&ins ahPbDMBIGI A&tivities

obddtedd infhd kGived QM ing protein 7 precursor
© 106, | Pl 00328163 K-M%Lﬁ\mf&proteln 107.

| Pl 139 | ar endot helial growh factor
recgi? z?’”%f’élééfoéémyﬂos 1P1 00298281 Lami ni n
mga gr rsor; 109. [PI00219219 Galectin-1;

110. GQ@@ gn fPré@PrWnélt%wddﬁlea israssayed fanrthe presace of

cytbRibes dtrR’l %ﬁaﬂiéﬁﬁls uSPlgi ey Bli SOC oib H‘nlé\éﬁftlfbbﬁﬁk?ra% g;zcgld]h%g to
r al O of Lamn ;

maﬁ’%@%?sdg%gﬁg %Pé%éﬁ %ﬁ&l ar to troponyosin 4;

114. 1P100401614 PREDI CTED: sim | ar to FKSG30; 115.

| Pl 66374387 ApAEDN CTED: sinmilar to troponyosin 4; 116.

| PI 00374732 PREDI CTED: simlar to PPIA protein; 117.
| Pl Brioing outwereDy iigpze dsiomilitimned (C$ pt n&yb@{diﬂlo’ded media (NCM)

arellmdlq a5, 14%%%%2& é‘%) fhé%%& op EHSL fifkd @V ﬁ@ﬁg}, %éh R2&07). The
sampley aégl'thenrqe ted oy aapring ‘@qe,dlggsqed Rl@xtmj@ﬂﬁ@@h agonitthned Sep-Pak
C- HSHIREDMY@ (WBEEIB& @ﬂiﬁrd swm U@rA)t Qashed twice with a 3% acetonitrile

(A@Eﬁi@ﬁi@a ?hﬁh §1 ﬂ.l 0 or} ac1d ?FA) bulf%ecl)r and eluted with a

70% @Y end Pdi%h Bﬁﬂslﬂ@r Iﬂﬁcbhged)mnliplémé @Bien]dehyc‘ﬁ@ced by speedvac to
abo%@@@%%%%}ﬁm{?g LSRN En00 a8 La 1P A bTVRIG RS g sThe

Pr ot el n ase precursor

samplgsese WHW&?’\S@ BHAT oG frpdysty: bet a bi ndi ng
protein 1 isoformLTBP-1L; 123. |PI 00220249 Lat ent

t r s usBitpePtividixtuACK @halPRlEs ng tL@ MS/MS system
220249 L t
0T E B AR 14 (3 A s S pgicoes strong caton

exchangk ¢ EX) kolupme@istesic SCX,1m, THehAOE1REDR) SneRke, USA) and

fraclttlg)g?glfr)}% g%lg%e&! Witk ? &138 %{f@&@oag‘%q IUEQOC nd gﬁ@gﬂﬂ\g of -
ammomium gy QirEdneEEo KN ard 0.46nEAY mgfa'a‘ahmensmn OBireoprtitied cluted

froR ISECUESH B aﬂ@&ncérﬁl'a‘?&p%gg&@l%ciﬁ %?Lg)gl%a% I@BHQ ﬁ%i &Agll% Pola

precur.sor
Alg, SEREIAL 338 J© ppeond dimensiopnl chrpmatygsphsePMEEPR i Garied out with a
honte3ick¢PhORPARAAN 8Spilirse (153af 2d M18c:8f 5N PaRRIRY Ay into a

bi nd
el AR S e B
ZOOMgm‘gﬁhglgemn@memlss | PI 00015902 Bet a

pl atel et-derived growh factor receptor precursor ;

136rhe |I_ﬁ'(?) B2kRERdd fradad- H%b;e;xder% %qurg fg&%%g‘g%‘%%“%’[s scans for

theg g@g cerate kllﬂg
R ghse Pealss; frpae gach MS span. §peedchicperimgg, ms/ms (dta)
speditfelof (o6 ﬂzﬂﬂsté.ﬂfSQifd: oAskintd fto PRSI rﬁ@é&@f‘ge@i‘éhb Yigd B a home-written

progtdidt CBYoES 1denth catfogllg) 9 %11eveé %y searching the combined data against the IPI




Splice Isoform3 of Plectin 1; 141. |PI 00215942 Splice

Isoform2 of Plectin 1; 142. [1PI100014898 Splice
woO2odsonea1d of Plectin 1; 143. |1 PI00398777 pl ecPCm/s&2007/000257

isoform8; 144. 1PI00398776 plectin 1 isoform?7; 145.

| PI 00186711 plectin 1 isof oa‘n 6; 146. |PI 00420096
plectin 1 isoform3; 147. 00398779 plectin 1

huinao pesteinkihiabidSvid Bl HBHHEE _Mas%tes%f’\}e? The desith o
SSTORIe IO W L
canbmmgmmhfﬂ&upemdl \dtylhbile oﬂlqdlﬁctﬁleﬁﬁﬁra?o&ld%tlbﬁ of RieMidnind 24d protein

N-ie?%%%??&%%oﬁ g‘hg %‘da% et gﬁe ssf t&éﬁ (? 8 %ﬁazfor peptide precursor

an Q@GWBQWGWBWIY e&l‘ Oﬁﬁllhldsnfflﬁmanssm ,aca@tédcas mrue;poditive if two
differdQ @@ﬁtm JrSpuhé Wlt'h%@&‘érﬂ@ 0?%90 Og%ﬁ %&P g%g(?\&ﬂhvﬁ!ztors and

recur sor;
Cytggj{ %%a{} B Fma]é Eb‘?}ﬁpfi/ pgp 1‘%6%% ?ﬁcgﬂtedllwmaﬂlwmomsohcsﬂorr%pondmg
M$M# gesoawilhbe ivealt and @ﬂﬁbh@ﬁep&idl@ lp@t f)roiem %v'i’@ be 1dent1ﬁed For those

K i sof orm d
per B Ao L0 B b St pemapial e et dhois M
speefra assierforingdf or m a precursor; 160. | Pl 00003590
Quiescin Q, isoforma; 161. |1PI 00015916 Bone-derived

gr oBidinbakbmis (Fragment); 162. 1Pl 00015916
Bone-derived growth factor ; 163. |PI00298289 Splice

| sofp¢ V&l?da@écd Iﬁg‘fehﬁ lékeocl:b'lﬂftted]bgré'emf)@é%ﬁ%gglﬁoung proc(ems identified

mt@oforénnaq} .cul on
Po-g9fifipned f% lium ‘Bheyl it fiergipaehprateialis theoceiverted to
ger&@?mbbﬂi;@ﬁ)ﬁﬂg%{lﬁ r(ﬁbhlﬁ@f@slrgﬁréﬁbé e $Rne éﬁﬁuets are Tlasmﬁed into

the Idek‘e?Q&]b[%@gﬁlc 01%r0(§6 ::?teo? %r t%wéy%%f(s tgﬁ &{QT Ic ggql c;saf%%)g s?@qrg Gene
anomgyd@@mmcmn @r@busSpridg (ECI Espressidi! Analysis (Ag1lent

TR 6 Sl R il s
% patint er@ﬁii’@é@( @Iegqnong.dagbpsee thoss procpssed 4f pathways

with Bgﬁﬂﬁ@ﬂ%ﬁﬁghéﬁgéﬁé 91541)/@ a&s'ﬂé‘sts&ﬁed tbeﬂ;easl LRGSR, "
moci ed | PI 0(3 hr onbdéspondi n- rec rsor;
u}%t P?—l’ 5’??@’2 08/ 020815 PCT/ SG2007/ 000257 67

Met al | opr ot ei nase inhibitor 1 precursor; 177,
| PIQUBPTR66 Met al | oprot ei nase inhibitor 2 precursor;
178. 1PI 00220828 Thynosin beta-4; 179. 1PI1 00180240
t hyFasali RINAI ik extactetisfiom FRIENIADOES vﬁﬁﬂ’iﬁ%@&@@&@ 3&5HE8-BRL)
) I g e
and(p'ﬁﬁﬁggrggéer a sp%?énlurhr (J?ﬁzllgg’s%er? N\IA f{%% tg ﬁ%@ﬁgfﬁ-é\iagel GmbH

Irsone

&Ceyp Diigea, G@aﬂmmgcmlngmh@s@qm@@phaxsépmmnb fageiotal BNA is
conVdpt<dQqo J;DY\I@ WTﬂlQWﬁIIIIﬁCA in %%‘6 ‘] Irg%I H0¢ %gl%é‘% éﬂé & Bigh

Canp TGS ks CAPRLISE o i Fosierstity, CApilifosn F548DNA is
dilutedbwith dnsﬁ]lq&haraﬁr havolomé 87 100 g’lzqqa 16¢R4 ThéRh SHME: Sot in a

P DO - Wy AP SRS ThT rediO I US A etoadisg ot

manyggturers WOHBOU The phiteyuised fordoninatyats are C&&h}ﬂk@ndﬁ& Receptors

PCIL Sy 0 1OPAHEGE3, SPLAL 3@@%%&%%“3& s 25
Inﬂq.\%laptprye&ytf kings é@&@@g’gors BGR Anray (@@25@643]01—1{@:]{3) Qmﬁmon Cytokine

PCR Ri@9 (21263 APH-6213, KOV STA ZShatifde! Bahw 3y (cat. no.

AP%§%®0642991 Hy pot het i cal protein FZp6 6F
| PI 00470919 Hypot hetical protein DKFZp686K(Bl64

196. 1 PI 00719088 col | agen, type VI, al pha 1 precursor;
197.



| PI 00654685 Simlar to SPARC precursor; 198.
| PI 00641961 Col | agen, type XlI, alpha 1; 199.
WORWBMEHEB49 Extracel lular matrix protein 1; 200T/5G2007/000257
| Pl 00554786 Thi oredoxi n reductase 1; 201. |1PI00645018
Pl asm nogen activator, urokinase; 202. |PI 00552339
Tissue inhibitor of netall gproteinase 1; 203.
| PI 00642997 Actin, cytoplasmc 2; 204. |PI00719778
Ex@impile 8+ AnalysisofiExoteome;of ZnGnan BS0Bderi@ISVISCar(bESIO-MSLs):
P e Sk
P'%@%ct)lggzogm iioh a0 0] RPN n@'ﬁ#@&%ﬂsooséhagmcm
sim arto iens fibulin-1D
| Pl e8P %éh%as %}%méfwnt%gaﬂqnmgws@@@@%f mﬁﬁaaﬁﬂmedla
suﬁplembmth aychZkGerunPddlodMeMan Aits, |HuEmEITM$@H z&é Igﬁbv@r[ﬂb@lbbut 80%

corqHuechg, W%il%d t &l @Iagéélaﬁglﬁgn gmﬂ?aﬁcec? ?‘E%m&?it 1\&%0 em1cally defined
médizeansising df D@/IW@leplnmznted avithdid® ((enkgrteamsierri 4l

seﬂeﬁ’%ﬁ%ﬁ%{%ﬁ?@@b' fhgﬁlﬁilﬁDGlF B&I@%Z@ﬁk ﬁg‘il&@ﬁl ﬁfe%?cﬁhg%m and

rotein; 216, Pl 003346
B-rsacaprasthanal. HuEp). E%@é%lr B9 propRgatedndhisi iniplgaedia for at least

a WécaTRe dext 90Y, Ahdall MfukARtaghivAERRNde B8Rk with PBS, and incubated
A P%ggﬁGgl?C?{?Z % é{:)a protein; 219. 1PI 00006273 CYRbE1

wi 554 Mfi90719405 TVBL6 protein: 221.
| Pl 00658096 Thynosin beta-4; 222. 1PI 00376163 5 kDa
pr otieme22B. col R4t 5HG 2 rce Eh)ksrdflcbhalitidangr Tlantonditioned media

(CHBEESREDY b o B AP e Rt kb ATVl of non-
corifirngd medira(™NGMh. Eontli(gbis/NS-armissiaothg med@pig concentrated ~10x
befd? é 9)9(@1%@613121 ﬁ”a ﬁhstt(P9%|¥HHAeea%lde§hnb%a§n tﬂe%&@ﬂé‘lﬁ%ﬁ@methods

one FEBRA2 mla
The@vs;r@g? %"Itfflﬂ cowgfratvcm @fm@mm@wﬂW@mﬁ Cél%cﬁre 93.0% 179 pg/ml

antl B Q412 P88 raspeidvely. TR QOAditid8idg oPhRRI BY MBE2 is

I 5 OO 3 n&? e:O%ﬂl e agrtl p ?%%g%j@gtei%cmosmon of the
mq:ﬂmtneraasedZﬁ&QMpHM%ﬂﬁme @B‘Ma R BiecCM, ha@iZémore complex protein

44 idic; 237. 1PI00642650 Simlar to
c0 g%ﬁlg%c}gﬂm nleg precursor; 238. |PI00641471

Col | agen-1ike protein; 239. 1PI00514669 SH3 donma
Exsimple BgAnnlysisof Pratepmerof Hpuman £SCnd wesz@F@z(b%@ -MSCs):

ARHGSRIY U 09fdhione8d1édik By 3.C M@MS fh @ Aitiddy Array
Tr| osephosphat e i sonerase z'Fr agnent); 241. IP 00003734

Put at 00, c [ 6N16, 1

P AR 0 3o L A dencnsy
pré@eksidaiteites 2AEM, bt 00164 A556il4Eh motdseed I9EB1. IRIes 884821

hypot heti cal protein LOC54845 isoform1; 246.

| Pl 00665022 4B% %ﬂ?ﬁpﬁ@h&ie@&i nmsereez NpR004RUE S S alpha 1
247, |1 PI.0063987 to Cytokinesis protein

skelgts] mosqlo oBisinas TPORDRAI At magie 3T9P TP de TG00 439
Acﬁfnobﬁblﬁlaﬁmc 12491P166I20066 2963, aVfstmcdakdiiic; @nTADOEI 14ab Actin,

SR 52 SFloolE5B Bl e s sHR 0RO Beroons

agﬂﬁm API081 NH2AC e | @hamdied ptegusds 10nIPORDOKARIA cgbn lescine-rich

TR G S o TR SR 2  12.

TPJOGRERY7 AddENBproRTTAB: IRIBPHIAZ06 ﬁ@k@pwrotrenw IPROAER169
H}%Iﬁncél@:&@ﬁl DﬁFQEMOBf\@NS P165i03 8 3-RBRé :GIaHABGHYition inhibitor

X@%OO&%%B E%%gl%bulg%jr%curé)l}lpf’% qPIO%X'l:agol@ §< I?Re Isoform
BMPl 5 of Bone morphogenetic protein 1 precursor; 18. IPI00009054 Splice Isoform

BMP1-3 of Bone morphogenetic protein 1 precursor; 19. IP100014021 Splice Isoform



LAMC1; SPTBNI; ARHGDI A; DOCK8; LGALS1; STC2; B2M

ECML; LGALS3BP, S VEP 1; BWP 1; EEF 1 G LMNA, TAGLN ;
wQC200802681366; ENO 1; LOX; TAGLN2; C 1 R ENO RCEBSGRMBB00257

1, TGFBI; CALM 1; ENOZ2; LUM TGFBR3; CD 109; FBLN 1;

MDHZ2; THB S 1; CD44; FBN 1, MRC2; TIMP1l, CDH 11;

FBN2; MYH 11; TIMP2; CDH13; 64FGF17; MYH9; TNMBSB4X;

' : FLJ21918; NPML:
BN o e phorPgendipBion] precaiap; G Sp@pbkse Tsoform
BMPh4; of Gone 1aarphdeSiiets proROGEFRRCuELBAS; IPOMOLZHL0 PEANT 4orf] 66;

TGO o g el Sl
MPOOOQ@M% F3L4E&§i!0019é9§4_ Spldial Lagtorm KRR CDRPRAtigen

édEMb ,2(5(1}46@297% h
e e e
PRSP IRER B4 PR ;:IPﬂéoa%lw Sl w@vfmgl of

o) imlar to

IPI?RQ%??& R BREB5HE " Con  PSECD266 fis. cf one

NT2RP3003649 h| ghI simlar to Hono sapiens

fibaPilR %?@@%@P%UQ%BMPMW@VW Splice Isoform 1 of
Cot &%z&g&arﬁ r3ot 4

ohdpl rd@@%op 30! ﬁ‘IOUOle’i PR3fk4 I%[gzrégé%?lff}%r@?%

| PI 34 rot el n;
IPIE{@@?ZF%IFWW}% dﬁf’sfz it 5&9&911106 IsofargyB pf §pflagen
alpBa1{XBrcheio ﬂr@umsmrNSCIPIDM’DBGG%ﬁZgéﬁT rXInalpha 1; 36.

DR SR R SN PSRN
IPIR02P48%6 §ph¢%150®mﬁloﬂ@3m1@g@wﬂpha h©ghl chasi preduasort 38.

P
IIP:f%fdgggi gr%l% élg ICIE%IZ grgo igbolgd(ﬁ@ggélg b8h§gen alpha-
0] Phagorsesar %m Peepiopireiy gollagas carsor 41

IPIowaoaeamzﬁﬂ@gesl Haaa (Dt chainSirafinéRCc4d, qpmo@zmﬁ(@m&gn alpha-l(III)

By R T,
1(IVPP]@@1®Q®¢BH$OIP&6alHI®M7S3Z@ﬂph2&2 tjipe fVinotidgangpreproptoedin; 46.
NS N i Py P B B TR B o
Chaﬁglg eexssors 48 IPEUHEY oA 11184 iy opeieis 7A9. MIBMIA388 1 C&tAiprotein; 50.
IPIQO00 82T NE B RFeBUHRI(V) bRiA QR38RE0 51 SIP'I@)(*)@F 13?0011a%en alpha 1(VD)

k | PIO 7746
FRTRAEE R G
pre;asary b ArIPEXNA0618| Spice dvodovinh2 €24 tof CO[l@g‘@FHlﬁ{a—ﬁ(f\Mﬁéha@m
unent .can.ther ef or
pre&ﬂ?o&wgfqgfg@?gﬁeid%ea?pﬁa% fy@b Y1 gf,o)ﬁa%p igofari, 1 BISHECHS
IPIQUR7 2Pt %oalehas time \tho?élﬁg&ms@fouh dprevhio; 5. EPIOBR2G5M08 cSpdlbe
Isoi@i(lﬁQQﬁl“(QﬂlaEMn a H@B’(V g?ééﬁrsgle &7, ﬁﬁﬁmfzggz ﬁflf)ﬁﬁ ?ttzqeaVI

br oad s and

r owt
colIBpREo oBE A RSGHNSH 0B OBy sty 39 THIGGUS 778 Bn oF-
aceyichitohinkd provheat BGSIPIOO)QD574E!f©at]’1k§p*snﬂ§§lécﬁrs@9t ectabl e

dur| ng shot - gun LC M5/ M5 anal ysi's. Therefore, the CM

h
1PN PR8I A KEE Biclis O B AR 1400) 7 i proteins 3.
IPI0948 3 Hddff isyilan i adicatenaf ayyakitesisesdtgimolt ho4. ARI004 E833SSemilar to
Dediatér dficgtdktheéds protein 9 ; 65. IPI00000875 Elongation factor 1-gammas 66,

IP100465248 Alpha-enolase; 67. IPI00013769 Alpha-enolase, lung specific; 68.
IPI00216171 Gamma-enolase; 69. IP100218803 Splice Isoform B of Fibulin-1 precursor;
70. IP100296537 Splice Isoform C of Fibulin-1 precursor; 71. IP100328113 Fibrillin-1
precursor; 72. IP100019439 fibrillin 2 precursor; 73. IP100385645 Splice Isoform 2 of



Layout of anti body arrays RayBio(r) Angi ogenesis
array | ABCDEFGH 1 POS POS NEG NEG Angi ogeni n
wachsmiis138 b FG- 2 POS POS NEG NEG Angi ogeni RCESE2007/000257
ENA-78 b FGF 3 GROIFN-~ I GF-1 IL-6 IL-8 LEPTIN MCP-1
PDG-BB 4 GROIFN-" I G-I IL-6 IL-8 LEPTIN MCP-1
PDGFBB 5 PIGF RANTES TG--65 TIMP-1 TIMP-2
.Thro oietin VEG- VEG--D 6 Pl GF RANTES TG-
Figep St1gf otorr Y BERSHSST et4- APIOBEIO60R Gplipe IS?’fCBlIN\IKf Fibroblast

gr@%%t&%b%t%%léc%ﬁ%@ﬁmm N98Y4 B @ISMVS @-P%%blast

P SRl DB AP i FoIROGAEOR e bpiedied] projoi RLI21918; 77
IP10033 Faf Rile@iNAG 78LIP 10289 K PAnih fC'I'a@iﬁﬂﬁ CXGCLa038pER 77 8
H)%Tﬂﬁﬁbaﬂ Q@Eﬁ%g@%@ 15%3 dg'ﬁ?ggl'?ﬁzgk %é&%&%in%@c%}s]or (FN)
pldzipsolnile plahwhia) 6°160); PrlicetpfomER@ 1GRIA0349224 SpligoBoform 5 of
Flﬁroﬂ'e%ﬁn Iprecdtirdor’- §00 IMOB3 49319 %hb@lsoﬁn%oltlad@ P’ibtlongétﬁf:ﬁr@é&sor 83.

P T e b AP Pponn

préitiR-DIEFXpa36B13150;B51PIM 29323 MbiRsi3{id-réfRlcEpiottAR Zreci@sor; 86.

R SRR S GBS il
Glytardoiaek 88 JANRO Bl ANK Gailginkophapitesn ANBO. FRXO0036 HARE: solin
prdd®NFE SDF- SDF S 1 a 1 TARC TECK BLANK BLANK BLANK

BLANlj BLANK POS WO 2008/ 020815 PCT/ SG2007/ 000257 70

O Gk R BT 0 o
nuNW -rhonfclPGiRoRGBCNEG NRG. MKR}OD3M\H—IB]RWer8teﬁ\ﬂ\;’BSSIPIGO442294
S BTG SRS ST B o
shwégycgg)@e(te yi ﬂq@@ma;ot@‘t; Oki IWEO0RZ 79 Hoepylicadsoadgrm 2 of Heat shock cognate
71 kDa protein; 96. IP100220362 10 kDa heat shock protein, mitochondrial; 97.
IP100024284 Basement membrane-specific heparan sulfate proteoglycan core protein
precursor; 98. IP100297284 Insulin-like growth factor binding protein 2 precursor; 99.
[P100297284 Insulin-like growth factor binding protein 2 precursor ; 100. IP100029236
Insulin-like growth factor binding protein 5 precursor; 101. IP100029236 Insulin-like
growth factor binding protein 5 precursor ; 102. IP100029235 Insulin-like growth factor
binding protein 6 precursor; 103. IP100029235 Insulin-like growth factor binding protein 6
precursor ; 104. IPI00016915 Insulin-like growth factor binding protein 7 precursor; 105.
IPI00016915 Insulin-like growth factor binding protein 7 precursor ; 106. IP100328163 K-
ALPHA-1 protein; 107. IPI00021396 Vascular endothelial growth factor receptor 2
precursor ; 108. IP100298281 Laminin gamma-1 chain precursor; 109. IP100219219
Galectin-1; 110. IPI00023673 Galectin-3 binding protein precursor; 111. IP100021405
Splice Isoform A of Lamin-A/C; 112. IP100216953 Splice Isoform ADeltal0 of Lamin-
A/C; 113.1P100180173 PREDICTED: similar to tropomyosin 4; 114. IP100401614
PREDICTED: similar to FKSG30; 115. IP100374397 PREDICTED: similar to
tropomyosin 4; 116. IP100374732 PREDICTED: similar to PPIA protein; 117.
IP100402104 PREDICTED: similar to peptidylprolyl isomerase A isoform 1; cyclophilin
A; peptidyl-pro; 118. IP100455415 PREDICTED: similar to Heterogeneous nuclear
ribonucleoprotein C-like dJ845024.4; 119. IP100454722 PREDICTED: similar to
Phosphatidylethanolamine-binding protein; 120. IP100454852 PREDICTED: similar to
Teratocarcinoma-derived growth factor 1 ;



ABCDEFGH | POS POsS NEG NEG GCSF CSF GRO GRCa

2 POS POS NEG NEG GCSF CSF GRO GRGa 3 IL-1 a IL-2
wOobke®/oes15 1L-6 IL-7 IL-8 IL-10 4 IL-1 a IL-2PCLA82007/000257
IL-5 I1L-6 IL-7 IL-8 L-10 5 IL.-13 IL-15 IFNy MCP-1
MCP-2 MCP- 3 I\/IGRAI\I'I'SS 6 IL-13 IL-15 IFN-y MCP-1

MCOP-2 MCP-3 M G RANTS S 7 g6F-pl TNF-a TNF- p BLANK
BLANK BLANK BLANK POS 8 TGF-pl TNF-a TNF-p_ BLANK
BLANK! BPHNROBE N OB RENPH- @xldasemrsowlt%kll’rIQO‘llOlSZ latent

uaﬁs%hﬁ& %rM%%MEﬁ%ﬁd%r&eﬁ Hsbfodm! 1BP-1L P R¥50220249

LaieEt t:f%l QPR giowsh faft‘?;%e'i_ -bindipg QTWHGIGPQ%“? 1|1L9r8°‘irﬁorig§)
IP100311249 3 apeht pdfsfdimidG gidwth FadtdriNbeya-Diiing phéiPin? isMePm3l L

P
preffgon s PeAnt 52 lherd faRiiOh il gt fac*a{n%qwﬁné pStgin
isoferinL TBP GdcokX6. nﬂiﬁeﬁa@%@@mlmmw@m i B %2941@06 Malate
de@l’ﬁ'@%ﬁa@t hﬁto%m&lif)ﬂe@uryégf 288p ﬁ@N)Sﬁ?cMg‘i Bﬁhdge %‘Pﬁﬁﬁﬁéé"

atin ? 5 act gl k
recepipr 3 PEISUOFGES) B2 05 G M obRgind 39 TR I0P030 B 05ip: f31.
IPI0GH®#620 Nﬂgﬁilaiér:ﬂ 1532]’ gmb@%ﬁ@ml%hbé ﬁb%ﬁli_iri@oﬂNMlEoﬂﬂoElnﬁﬁ 133.

- = -BH- . opr NT=
PRt sl ine L 3N b R Rg73g | ollgen
C-é’lﬁiopépttdmge clyhankdrriewngrmm h3 5. ARI060 5982 Betapiattlat-cdetived growth
i GREQE Bl SECT 8 gggm 16631333sf41 VPGP 1hRogbodsaast

our repare not In

Phygmtioglyoengip 12@@8/1@ :I.BIOﬁ W@@b@we masﬁr toptds spscific;
139 dengonbe egh Uyok%htséi%?éé)@shﬁﬁa ehuaﬁ%t&eﬁeeﬁtmommmb@l 5943

S ystarison o eciin Larlpt e sed2 saliabong o1 Ttiagy 142
IPIOOD14898 $4506 B8 frhy 1 6f Plectimkj H#3CIEI0A3987 72 863 9 9s0f6rm 8; 144.
1PI¥b 50836 GHehi 1 isoform 7; 145. IPI00186711 plectin 1 isoform 6; 146. IP100420096
plectin 1 isoform 3; 147. IP100398779 plectin 1 isoform 11; 148. IP100398778 plectin 1
isoform 10; 149, IP100398002 plectin 1 isoform 1; 150. IPI00419585 Peptidyl-prolyl cis-

trans isomerase A;

151. IPI00472718 peptidylprolyl isomerase A isoform 2; 152. IPI00000874
Peroxiredoxin-1; 153. IP100024915 Peroxiredoxin-5, mitochondrial precursor; 154.
IP100375306 peroxiredoxin 5 precursor, isoform b; 155. IPI00012503 Splice Isoform Sap-
mu-0 of Proactivator polypeptide precursor; 156. IPI00374179 proteasome activator
subunit 1 isoform 2; 157. TP100030154 Proteasome activator complex subunit 1; 158.
IPI00168812 PTK7 protein tyrosine kinase 7 isoform d precursor; 159. IP100419941
PTK7 protein tyrosine kinase 7 isoform a precursor; 160. IPI00003590 Quiescin Q6,
isoform 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. IPI00013895 Calgizzarin; 166.
IP100010402 Hypothetical protein; 167. IPI00218733 Superoxide dismutase; 168.
IP100014572 SPARC precursor; 169. IP100005614 Splice Isoform Long of Spectrin beta
chain, brain 1; 170. IPI00008780 Stanniocalcin-2 precursor; 171. IPI00301288 SEL-OB
protein; 172. IP100216138 Transgelin; 173. IPI00018219 Transforming growth factor-
beta-induced protein ig-h3 precursor ; 174. IPI00304865 transforming growth factor, beta
receptor III "; 175. IP100296099 Thrombospondin-1 precursor; 176. IP1I00032292



G 34335180-A; 7. HCC-4 CCL16 G 22538800; 8. MCP-1

CCL2 d _22538812-5; 9. Ck18-1 CCL23 d 22538807-A;
waQooskatsEazxi n- 2 CCL24 G _22165426-5; 11. Eot axi REB/SG2007/000257

CCL26 G 22547151-5; 12. RANTES CCL5 3 _22538813; 13.

MCP-3 CCL7 (Gl13435401-5; 14. MCP-2 CCLS8

G _22538815-S; 15. MCSF CSF&7G _272626664; 16. GwW CSF

274370Q29- 17. GCSE CSF3 G 27437048; 18.
Mﬁ%ﬁr&ﬁmaﬁ@ &?@Ei Pregurse0lgg s B1e)027456 Ieptalloproteingse inhibitor 2
prégursé5AA/R5IRI®)220028 ThmCsieXelald; 1 763 1PI0HT 90 45thPmosiatike 3

SDF-1 CXCL12 3 40316923; 22. BLC CXCL13 d 5453576-

g 1%@@28%%5@@%@@%%@9@%@ A @0%5028
peFRhomhasisemense b variEtFBReRs; (2. IN0G5I86] SpBce e 2 of
Trﬁ%o@hai&%éﬁ%ﬁe 139. 1P16d0187 ’Fﬁl% gny@N%7g%h§I&%9169r7'5tSphce

FLT3LG 38455415-
Iy 7 dropevorias Gl@ac&xm 5 B Byl i 196
IPIGD2 R385 I8B4k Salphd-6 dhaid: ¥ 87, FNGOS 629881356;3@0)(% 3. 1h6ha 12175

Cr e A2 bl R Ry e, LR ot R Bl e

1895 IPII94 3645720V siquid@i-canjughting edAyn@ Eﬂ;ﬂl&m) PAI60& 8340 .Ubiquitin
caﬂbb%ﬂla%ﬁﬁa%yldk;lgs% 1@zg?n%ﬁ%é%%? Igg)é)é%%%dmﬂlaﬂéﬁ]‘fﬁ)t&Pdlﬁer 1
ProCEySAr; ég 2%@11?-@96 GURRy 193 IPIO0R2| 2686 4c$-3regipe/dsltag £94.

IPI00S229D L 2ypbttiBdal §BERmIKFAS6S 6L Rod: l1§5 @PIOZ)&%@@%yp%themal

pro?iln %&@5@%6& 3%%%%?@)7? E%A%olfég%ni @@3V15 alp@@l pegsprsor; 197.

IPIRPFIAG E3Sim 8010 FPARC BlecutsERTOS! IPER6EL 956 én SypSRII, alpha 1;

19%- |IFIO|GBES gdo ]@%&@gl&%ﬁggé% pr%ﬁl ih\;'&@o %%%ggé%T%ore%xm reductase

L %91 E%I@ §18 Plasgingagn asivaimpuekiase 20271P360 352359 TiskadPinhibitor
of BeMBBro@inakd 12760 3PM06 589 7MEMI 8s1ﬁ%24§6@81§ﬁ70$19778 Similar

A 4 90; 60 PDGEB
to &gy 5%5@%38@37%%@%%@2 0% 8281 A.Coiggen, type V.
alphGE; 17 . TRIOBS 5398 1 TISNATRECBB6 fECHOIE&NTﬁBZOO%M highly similar to

T T UM o

Filgpurhpivls; 67. TIMP-3 TIMP3 G 21536431 5 68. TIMP-4
TIMP4 @ 4507514-S: 69. TNF-a TNF G 25952110: 70.

Ost e DRTPLOEE0GYS X%%Eé&a%n@rlc?s%%ﬁi%%sée 2&1 PY56914530 Actin,

S MG ML T A S
vaﬁ@@fﬁa@aﬁﬁ;@tﬁdﬂ@@@ thsolrﬁﬁF214Q®I%g&7@72125§3ﬁﬁa _cﬁel_n 215.
o B Sho 8 BBt PSS ol 5 B30 P
profgmp fyrasigckingsed ispB@380Tian (FraadenQCR 2% [PI0083SRAR kI protein;
216 TAB068253 bﬁaﬁé&@éﬁﬁz&mg@%&& %@% Shotet? 238 80dE58096

Thigposin Basds 424 TP AR5 50D protsinpd1 69659621 ERehriln 1 variant
(Prefiibf 204, TPLGAIASH7 SimiP20RRHORAB D55 FiﬁTdo‘é@Z@WPI%g%?z

IPI?@%&%@ oseéllr%gl%%%gtlgen MIPRJM% 5:8( %29 IP?(?(%%%? 7 §1m11ar to
Nucleolin; 228. IP100444262 CDNA FLJ45706 fis, clone FEBRA2028457, highly similar
to Nucleolin; 229. IP100412473 Protein; 230. IP100414489 Protein; 231. IP100411463
Protein; 232. IP100556415 Transgelin variant (Fragment); 233. IPI00718825 Calmodulin;
234. IP100478156 17 kDa protein; 235. IP100386621 CALM3 protein; 236. IPI00647001
Acidic; 237. IP100642650 Similar to Stanniocalcin 2 precursor; 238. IPI00641471
Collagen-like protein; 239. IPI00514669 SH3 domain binding glutamic acid-rich protein




G -1 992311 OS; IL-15 IL15 G 26787979-A; IL-4 IL4
G _27477091-A; IL-5 IL5 @ 28559032-S; TNF-b LTA G
wea068a®315;, MVP-2 MWP2 G | 1342665-S; MVP-8  RUYPBGE07/000257
4505220-S; NAP-2 NAP1L4 G 21327711-5; NT-3 NTF3 4@
45359869-S; NT-4 NTF5 G 34328933-S; Oncostatin M OSM
G 28178862-S; TGF-bl TGFB168 10863872-S; LIGHT
_TNF F 4 coal 25952146- A; VEGF-D VEGFD G 19924297-
likeng @ AP 001423 Tgféﬁ@plmseleﬁi%tsgmer?aﬁémgm@mﬂél IﬂIWWM
Puwﬁl'e'Bll bP2alefuen- Bindthg sleteaCIHENHOY56C dVE/MB. B1800295%4 11 kDa

o8 PLRAEFRS G oL XPREES AU GLOUD A
hypothetaral proteih LIOC MBAMBoforad 1,946, IPTOR6475%2 PidkdkopB2]asitbrotein-3
pch%r%?rﬁme%@bﬁw gﬁﬂltlelrftb cﬁ%nelsﬁ;p R rmﬁﬂd 2@@%&%7746

array anal ySI S respective

SigaeloyPadigagm! cytokmegis @Fﬂieﬂlll8|\/|3219 IPT‘PﬂaSrSéf)%} ¥a$quletri¢gdothehal

gréwihahctbBdebaptod vataat ; 240, 200551 539 D YRR RF f%ﬁfn@s@g&)tem 8.
identified (Table E2 bel ow). ACTAl CD44 C

L1 NL T A2 CD109 GOLGA4 K- ALPHA-
el OBFEs LSRETY PIADERE IO g "R BERYD FAPHACTAL
COICPC; CLHRAS;CREALPL 2 CTSR| ROTE A3 FHEPE TNISBARI ; ACTB] CONGAT ;

Q@?E?%%%@%EWF@@L%@%%W%&%%ﬁRN

CHEBNGEBS B 1 0535kl oA GRINPE TBEALGEEBRY ; SRIFBGRL3; ALCAM,;
CTWRSEUP@TAAL%MI%MQBE@WMW FSP%B@G 1&2 X 10,

L e B b Dk 0 e o g S L3P

SVIEEK7 BMIBAG EFAREENKRACDAAN ENGLorBl 465 NSO ll, DXECANGTNANCIR;

BN e O LR Ao R it s Stafa: FRRRA M2
THESHRrE P BSHR BEBCZ TUSH It %gi@ﬂgggﬁ I\d:Y}IGIﬁ;LTEBRQ; CDH13;
FOFS7BRA VPR ISBPR CHEML p S 'NPMI;
i M N e
PDRSHR; lmBA3m011$MEPGiA}W%ZPFN¢L$U@@&@®L1%12}LM B5K1;
{0l | I0G: 0 8 T GRaL DS ¢ o2l 4 Rtk fooraar
G PTBEB2WCHL1; COL4A1; HNRPCL1; PPIA; UFM1; COL4A2; HNRPF;
PRDX1; URB; COL5A1; HNT; PRDX5; YWHAZ.

There are 32 unknown proteins: IP100642991 Hypothetical protein
DKFZp686F10164; IP100470919 Hypothetical protein DKFZp686K08164; IPI00654685
Similar to SPARC precursor; IPI00719778 Similar to Annexin A2; IP100552981 CDNA
PSEC0266 fis, clone NT2RP3003649, highly similar to Homo sapiens fibulin-1D mRNA;
IPI00180776 29 kDa protein; IP100478731 29 kDa protein; IPI00396479 24 kDa protein;
IP100334627 39 kDa protein; IP100658202 97 kDa protein; IPI00376163 5 kDa protein;
IPI00514817 Similar to Lamin A/C; IPI00644087 Progerin; IPI00655812
Rhabdomyosarcoma antigen MU-RMS-40.12; IP100604517 Similar to Nucleolin;
IP100444262 CDNA FLJ45706 fis, clone FEBRA2028457, highly similar to Nucleolin;
IP100412473 Protein; IP100414489 Protein; IP100411463 Protein; IP100478156 17 kDa
protein; IPI00386621 CALM3 protein; IP100647001 Acidic; IP100642650 Similar to
Stanniocalcin 2 precursor; IPI00641471 Collagen-like protein; IPI00514669 SH3 domain
binding glutamic acid-rich protein like 3; IPI00003734 Putative S100 calcium-binding
protein H_NHO0456N16.1; IP100029574 11 kDa protein; IP100654821 hypothetical protein



CCL15 CSTB FLT3LG IL7* PARC TGFBI* CCL16 CTBS FN1 L8*

PBP TGFBR3 CCL23 CTSB FSTL1 LI O* PCOLCE THBSI CCL24
WOXBBI02881SALNTS | L12B* PDGFB THPO CCL26 CXCL1PCGBNE007/000257

| L13* PDGFRB Tl MP1 Tabl e E2. Al phabetical list of 201

uni que gene products identified by LG M/ M5 and

anti body array. The proteing9identified by LC M5/ M5

LSRR %b@%’%@%%‘fﬁﬁ%ﬁ%ﬁé@%ﬁ%@m&em@@owmooes%w

SimHei to Gpaeidnesymirotein FapansRT0GES7 ’Vém/&&mfa@ fo Eé&lﬁa@ﬁ%ﬁ‘c;ﬂt&mems
9 um na, BeadArra

PSPPI R AL RO LT e

FGF-Z],P %9 GCPZ G CSF, GMCSF GROa HCC- 4,

’T iescp@qu_t@s Ciogplgqmwan r.h_erqfaxe hel_usﬁd ag $ouBces of any or

allloE’{h'b@e toltdins, MERNY proMasor JWher: r

VST g o ns, WEX ri}g Bro s I\/%— m&@éﬁ&%ﬁ&%%hég%teﬁ%pressed by

grl‘ew ously reported to be secr et ed by adult tissue

derived MSCs (13, 16,19-21). Four other proteins that

ar e M¥pohavedeen slyvisecretth l’ol‘sbachﬁbblctruml HEWYRKirde hhdy gl%wth
fadMSehat Qﬁé@lc&lé SE 8B %101%93 ﬁ@n}/ OPaast AL ns %/IF %1218]]! nbobl_?f‘él es that

(see a ove) are_ no n our
arejoh gely detoetal }@p:i@mg@ho’;egim M MS/MS alad)yseso fbewforbjuh@M and

NE3Gralgsé m% G5 hyBESGARRGS )5 diffdehd {tHaly %?aﬂ%h%@%[ﬁ%r

carrlg% 811?? glb‘ﬁ&ggr es AO%QA{%%@%W‘M@ @gﬁ%r(é%)? lea Ejeyre Profile

of t he hESC I\/SCs generated by hybridizing total RNA
t o &ayauf afemibodeaeiys ay reveal ed that 134 or 67% of

t he gene products had gene transcript levels that are
present at above the limt of detection (LOD) with a

999RaphbRbndegdifablieas?) . Wile 115 or 88% of the
132 gene p-uu ets—i-dentified hv LC MR/ NS _had

ot ect e tr rfqr‘rl nt q evel 4 E(Tabl el E2), 27 0¥ 38%Wf

1 4H8 72 dgehe pr Affict s |iNB@nt i { Pettechly RPAF] body armNays hacdacr

2 |8 ect PR trdnser | pt| NE¢ evel angagtln 4becar 62% hjaghano | bFGF

3 d@bect abllNa;, tranggriptl L evel [ Table v Y OD€es, 1.7 T30 oo

nroduct ENOLB_and S\ are n presen

LIIC gehe 15 ANRAC A=A~ 3

B9 ho [Pt 1A RendAlry (B4 s  poS&Thl o { HAFCP! | Pbores

tH%nscr IFANTES ey APBOf off THBSt  OFMPhe 7PThgenmicimy] YBEF t OVEGE-D

I’6F i n |RBNTEdander-fuor | Thed ect inmA2 by || thlotiipor@ BeadAr r|aycrp

agAMRNASLenc odisngukf orl BCAMKOK | Besik chenmkinhes ar|@yeg KNOViids

XA |

tenAxO Nt| &L ANAU BLARK el eDBRL S| biddk C Lﬁ@ﬁ( rapi Neg POS

Lo Sila Ko A

degradation of the MRNA during —transtation—(2223)
More sensitive gRT-PCR assays are therefore perforned.
42 BayBRio® HpanayeGlemghinddiwoitedareraydndom y sel ect ed and
test ed. 36 or 86% of the 42 gene products have

detectabl6 Lla“DVI;HL levels—as d as having a
ndrnal i®zed CF vpl de of &35| (TFablle €3 | bél oW). 1Th| s J K

L
1] boequergy |i fesi M=l |t @ 88PEiLgquency gﬂggr\m{dm PENA78 | Eotaxin | EOtaXin
gene—products—identifli-ed y LCINMS/ VS and who&e pene -2
2 F Panis %Ppt sNEF e| dELeqt 861 e §9L2$ || losi npcBerd AVEEly | ENATS | Eotaxin Fotaxin
3| Botaxin | Fractalk | gepp | GRo | GROw | Hoc4 | Kaoe | WTAC | e | 110 bympho | ycp.q
4| Bolgxn | Frectak | Gep2 | GRO | GROw | HoGw | Kaos | ITAC | 18 | Ipot0 Lympho | mcp-1
5| MCP-2 | MCP-3 | MCP-4 | MDC | MIG | MIP-ta | MIP-18 | MIP-15 | MIP-3« | MIP-3p | MPIF-1 | NAP 2
G| MCP-2 | MCP-3 | MCP-4 | MDC | MG | MIP-ta | MIP-1p | MIP-15 | MIP-3c | MIP-3p | MPIF-1 | NAP 2
7\ PARC | RASTE | SDR- S1Dg " | TARC | TECK | BLANK | BLANK | BLANK | BLAND | BLANK | POs
3| parc | RASTE | SR SPE " | TARC | TECK | BLANK | BLANK | BLANK | BLAND | BLANK | POs




addition, all
l evels by Illum na BeadArray, also have
wonensaeedipt | evel s by gqRT-PCR (Tabl e E3).

(78% gene products that did

transcri pt
transcri pt

Synbol

| evel s by Illum na BeadArray have
det ect abl @ by gRT-PCR (Tabl e E3).

| evel .
[1lum na BeadArray Normalized & i.

15 that have detectable transcript
det ect abl e

21 oPC2/8G2007/000257
not have detectable

BDNF >LOD

13. 38 WD 2008/ 020815 PCT/ SG2007/ 000257 74 2. CCL2

> OBayRiofBMaGx MeaTloptdtBindsts Antibddy SekBI >LCD 30. 28 5.
CXCL 1 >LOD 14.09 6. CXCL12 >LOD 16.83 7. CXCL5 >LOD
6.6 9.

I__A
I\

1 AN 1
O I

LL1B

> AD

144

0 1L6

I
111

158 31 0¥ 8.

3 E12

M FF >L(

1%5. 21

H3

.|96NEGL4

TGIER2

>Likp>-15. Murp-213 MMFBS

1

= 1ihie

Pl

<

3467
i’i‘f oL 247F. 1Lc

_I a/a
|\, i N

D"’M‘S-Zs'

4 MEW CL,L'Q'YB"'8

<tk 2

7. P2 2

LS

<k 1

A, 38s
LOD

2

> T
04

Z

HWP'@L

CSF3—~<
) ¥%1 38

m,-,,-,
ULJ OZ

TIW

,@4@3<

CX20C]
\>7aTe A > —p 5

L OBV28,

11 POSg

IL 10 <LOD 27.4 29

14. ggyBio@ Human Cytokine Antibody Array I

IL 12B <LOD 22. 17

30 I'L13 <LOD

A B c D E F G H
1| Pos | Pos | NEG | NEG | GosF | SM | Gro | GRoa
2| Pos | Pos | NEG | NEG | aosF | SM | Gro | Groa
3| ta | L2 IL-3 IL-5 IL-6 IL-7 -8 | IL-10
4] 1o | 2 IL-3 IL-5 IL-6 IL-7 -8 | IL-10
S| 13 | W5 | PNy | MOP-1 | moP2 | McPs | mic | RANTE
6| W13 | W15 | Ny | MOP1 | mMcP2 | McP3 | mic | RANTE
7| TGF-g1 | TNFa | TNF-p | BLANK | BLANK | BLANK | BLANK | POS
8 | TGF-g1 | TNF-a | TNF-p | BLANK | BLANK | BLANK | BLANK | PoS

RayBio® Human Cytokine Antibody Array V

A B C D E F G H I J K L
1| POS | POS | POS | POS | NEG | NEG | ENA-78 | GosF M| ro | GROw | POS
2| 1309 | I | ILetp | 12 IL-3 IL-4 IL-5 IL-6 IL-7 I8 | IL10 | 1-309
3 ouonzo | 13 | 15 | Ny | MCP-1 | MOP2 | MoP3 | MCSF | MDG | i MIP-1p p]4L6,1§o
4l mip-15 | FANTE | scr | spr1 | TArC | ToR TNE-a | TNFp | EGF | IGF1 | ATSI | yyp
5| Siet | oo | veer | P DSF- | LEPTIN | BDNF | BLC | ckpéa | Eotaxin Fotgin | Eotaxin Ohoost
6| FGF-4 | FGF6 | FGF-7 | FGF-9 ngg | ek | Gop2 | GonE | HGF IGFBP- 'GFBP- | FaF-4
7| 'GFBP- OPEP 1 ite | 10 | LF | LGHT | MoPa | ME | mipas NAP-2 | NT-3 | IGFBP-

Osteopr
8| NT-4 | olegeri | PARC | PIGF | TGF-p2 | TGF-p3 | TIMP-1 | TMP-2 | NEG | POS | pos | NT4
n

72 of the cytokines/growth factors are found to be reproducibly secreted by

HuES9.E1 MSCs in at least three of four independently prepared CM and not in NCM. 72




31 IL16 <LOD 32.98 32 IL2 <LOD 31.87 33 IL3 <LOD

32.24 34 I1L7 <LOD 22.3 35 TGB 1 <LOD 10.63 36 TNF
weLaed/3d172 37 CCL15 <LOD >35 38 CCL16 <LOD PB8%H/SG3@7/000257

CXCL13 <LOD >35 40 | FNG <LOD >35 41 VEGF <LOD >35

42 XCL1 <LOD >35 Table E3. Quantitative RT-PCR assay

for the presence of transcrifpts. 42 of the 72 gene

pr@célﬁg &J(fegﬂéﬁ]@&i E DL b og%grré}z] gﬁ%;lg? %%eS%@ﬂ@i Iq_%ilg]ﬁrgg Egb?lg(ﬁé%Ml 1

Glt FAPH0P T4 2 é\mgiogemha’tN@r(H _4n6e12-8e3 1 BDNF BIDNF GI_34106709-A;

+ By Riais SO, 000 D5 v
3@‘5&3%%\% TaHRiCoh GHr 6 g B33 5§60 03MGP deCGBAGT 22538812-S; 9,
CLBSPr €65201T] 2E38%07-Ene0 %tyﬁh%ec&fm ﬁ‘%&%@% §511, | Eotaxin-3

SR I E NN R S S N
GIBl #3640 -8} 14PMCessE6LB Itat 229388 Madul sitngd shycSihess 27262666-1 16.
CMRAIEESE) DS FaRGdS: LS ggﬁ?%ﬁ'ﬂ?g@?ﬁrﬁfﬁ%@lkme CX3CL1
GIL45§)§§6@Soﬂ9 @%@%CX@M&IQ#WJGQSS a0el-TACSCXCILas §31f 1 490145-S;
21 85190 i RGL 19 MRS 6b3 o0k '05@42 QR n%ﬁ%%s
ST TG R
26 M GI-4dGIM G AIGOSTMRT REINBGEEGE N9B3 eREpas atht o P‘drﬁ/
ISR EEIEREN et B AFSREEL YE Ny B8 S
S; T KHANK GIING T #0941 9, 300 GIoP:2 GCHqBJ&mGI&SSE»@DSg@BG% HGF HGF
CHEERSNE I 408 2 e @@d&@ﬁzm "
&llg”f%é’lt@/l frpdedass; @ FE@&@@%&awm S; 38. IGFBP-4
IGmei Oy 1088521008655 &S-10 NAPGE D4l50AB08 S ?LX@E% @78%112%

o1 GRS gy ey 3T CE Dha RGO 1 o 1 Bbiamagoes-A: 451
la i 61 me%mses ;281 -1 56L 2B SAE2 A94385-S % GB3B11 2 GI 28178860-S;
1o LSTRL 34330,8:29, 78 I 4B S I0ER assionsas
49. QLiSSIES.ﬁI _28010638-50803CF KSPoGsd_ #880=it | 1S LESSNO 1650

G1 2851206, b, L1 83y Sopf262% MESRRNES 458581 LE Mvp-1
MM E” Y 190775 S; 55. MMP-10 MMP10 GI_4505204-S; 56. MMP-13 MMP13
GI_13027796-S; 57. MMP 3 MMP3 GI_13027803-S; 58. MMP-9 MMP9 GI_4826835-S;
59. PARC PARC GI_24307990; 60. PDGF-BB PDGFB GI_15451785-A; 61. PIGF PIGF
GI_27894289-A; 62. TGF-g1 TGFB1 GI_10863872; 63. TGF-p2 TGFB2 Gl 4507462-S;
64. Thrombopoietin THPO GI_40805871-S; 65. TIMP-1 TIMP1 GI_4507508-S; 66.
TIMP-2 TIMP2 GI_9257247-S; 67. TIMP-3 TIMP3 GI_21536431-S; 68. TIMP-4 TIMP4
GI_4507514-8; 69. TNF-0, TNF GI_25952110; 70. Osteoprotegerin TNFRSF11B
GI_22547122-S; 71. VEGF VEGF GI_30172563-S; 72. Lymphotactin XCL1
GI_4506852-S.

29 proteins not detected by antibody array (Name GeneSymbol GenelD): b FGF
CCL23 GI_22538807-A; MCP-4 CCL13 GI_22538799-S; TARC CCL17 GI_22538801-
S; MIP-3b CCL19 GI_22165424-S; MIP-3a CCL20 GI_4759075-S; MPIF-1 CCL23
GI_22538807-A; TECK CCL25 GI_22538797-A; CTACK CCL27 GI_22165428-S;
CCL28 CCL28 GI_22538810-A; MIP-1b CCL4 GI_4506844-S; SDF-1a CXCL12
GI_40316923-1; SDF-1b CXCL12 GI_40316923-I; CXCL16 CXCL16 GI_11545764-S;



7. GO 48513:

organ devel opnent 116 0.48 11 5.53

3.06E-09 8. GO 7275: devel opnent 827 3.40 23 11.56

wa@ 2008820815 9. GO 16052:

car bohydr at e cat abol i SRCB5G0002/000257

6 3.02 3.66E-06 10. GO 19320: hexose catabolism 51

0.21 6 3.02 3.66E-06 11. GO 44248:

cel | ul

ar

catabolism 51 0.21 6 3.02 37B6E-06 12. GO44265

MES berbiabol 7505 Sab1c ol

abolism

GRh G~

b &l Soroes

Glc 892341 0-SI515 OL LG 28702978-K0IE~DH 4 GH.27E7 3 LEATL-5 IS5

O

sl LT BF Qb 08 009, 1 g s

nonosacc

MBIFSeEL ¢605206-S; BARGOYAP YL416b M 32 4T ldb® WEH NTFD (1145359869-S;
NT'34Q~2T135 @ﬁ 55486893573; (HdCR8H M ¢

G168

S@ %Hgg%?lb%

6 3. 02 4. 60E-06 20. GO 15980:

nmacr ono

@3‘ny81578§@2 Q. PdTE

ecut e

boli s

311
116 363 80561 G RN PSS G1019934297-S.

energy derivation by

oxi dadwerer,ohlyod garei produas, nﬁltlé\l@SIGﬁBPQ PIMPB1 3ud2IMP?2 are also

el By I VS B Py DELA

ecagqe

se et abol

R (e

S

65 0.
S81 aF

itg%o%vth factors

arqrpalbeioloshics gncbarznosd@ecﬂéola_ dB6E: aBvetionaltDCIIBBVIS analysis.
car bohydrate nmetabolism65 0.27 6 3.02 1.53E-05 24.

iy

G&0,,60
9§ CORFBORBES. 39

6:

| ucose

GO 5986istsTHIN 93 a6 ha hﬁ@pt@ﬁﬁé@ﬂehﬁ’m(ﬁgy Pe %ZSE’V@ aQ@ a%jtlbody array

S FeppecipEepih wORdP aEs Dy B S & S TPa7

ThereZor®2n theTBial Oifly, 2ibtal GD2608iliqug garermbidwts & iduneigied $Ddble E2

beg}g’a

abolites and energ 65 0.27 6 3.02 1.53E-05 WO
8/ 020815 PCT/ S&007/000257 76 28. GO 6092: main

o

4 362

ACRAY WAy gpf _Cangpysir at e grRkabot T Eig-65 0- BF | TIMP2
ACIAD3E-DBp10d9. Bt 10T | TREGTON PRHIFHATET (1 ST 57 #ivip3
AcZB 35 1bcBnd4 Z. ] F3er B J@GOLPHR 15ZkDR angl OPRBRETS 4ATIMP4
ACOC18 5| 2ol 2. 9@xd)%3+ 31 csFO 1568KiTbE 00d VEegsel TMSB4X
Actevel opoemis 47 |@XER3S 2. 5&7Rh. 02H OMmc132. GRIALO44T | TmsLs
ACV@s cul ateleFideye&Y®srment | #GFO. 19 BLEP 51 4. PRIEECAS  3BTMmsLs
ADB148514rL1bl ood DE38el  mBiNRPCigenesirssd7 Ol AMAS 2. SILTNF*
AGBRNQ2E- D6LSTR4 OB8HD:; 1 E8RFAse |ticAEE3RPSS| ARDXA. 04 BTNFRSF11B*
ALGAMNS 1 gl QAN | BEMI Oy 9 HNT 1 es Ke to PRIN5SNg 10TPI1
ANE 04 3l GOEIR2 e {EEFHE  26HSRAR 1 ggdMNAGy o DPFARDT 5 RIS
ANH”éArEragOLW’ &5C51649: | HERET qo Xi-on—o BEMEL 5 1| BIBAS
AN DEOLARL”  LENDL o5 [ HRPG2 A LTEPL " L PIK7,. o [ TUBAG
ARHGIS’IW: FCoLgR?-  TENGIB ) - LIENGT 2™ LM  o60E3eNEy e LTXN
Bom" ' TUT HeoisaY - Y1 Eoz - O+ PIGEIE U7 [ nohe o o 4 2 CTIXNRDY
BONESPOTNTBEQqi5AY- V1 FaLNT VL PIGFBF1YY | mk~ U}f,‘,i S{H0A11 UBE2I
BMPTNT T @ BRY T €SBATTSE 258tz 2 I e 0- 045 §BBGRLS UCHL1
C140rf166 | COLBAT FBN2 IGFBP4 MMP3* SOD1 UFM1
C1R COLBA2 FGF4 IGFBP5 MMP9 SPARC URB
CALM1 COLGA3 FGF6 IGFBP6 MMP10 SPTBN/ VEGFt
CCL1 COL11A1 FGF7 IGFBP7 MMP13 STC2 XCL1
cCL2 COL12A1 FGF9 IL1A* MRC2 SVEP1 YWHAZ
CCL5 COL16A1 FGF17 IL1B* MYH11 TAGLN

CCLY CSF1* FGFR2 IL2* MYH9 TAGLN2

CCL8 CSF2* FLJ21918 | IL3* NCL TGFB1

CCL11 CSF3* FLNA IL6* NPM1 TGFB2*

CCL15 CSTB FLT3LG IL7* PARC TGFBI*

CCL16 CTBS FN1 IL8* PBP TGFBR3

CCL23 CTSB FSTL1 IL10* PCOLCE THBSH1

CCL24 CX3CL1* | GALNTS5 IL12B* PDGFB THPO

CCL26 CXCL1* GDNF fL13* PDGFRB TIMP1

Table E2. Alphabetical list of 201 unique gene products identified by LC-MS/MS
and antibody array. The proteins identified by LC-MS/MS and antibody array are




41. GO 6955: imune response 2 0.01 2 1.01 6. 64E-05
42. GO 9607: response to biotic stinulus 2 0.01 2 1.01

w6 2008m2@85 43. GO 9613: response to pest, pat hegesGee07/000257
parasite 2 0.01 2 1.01 6.64E-05 44. GO 9887: organ
nor phogenesis 53 0.22 5 2.51 7.23E-05 45. GO 1659:
thernoregul ation 3 0.01 2 1781 1.98E-04 46. GO 30097:

ﬁl%ljﬁga 51 1.2 03 .47. 485
hemo p%‘:ng? Ié}% © o?ltﬁ(& b#éhgir éer{?rsélﬁjﬂ?oﬁ S\Ii%qsﬁmelﬁ‘fe & e@"é geng is assessed
usingerhigh tpeughput 4 I@QMayskel etal devel opnent 38

0.16 3 1.51 3. 67E- 03 49. GO 1503: ossification 38

0. 1893 ihdd ganeﬁﬁﬂédaé’zs naﬁ{%el§ GARIALF G @%lzgggg@, GCP-2, G-

i T % s HOR Ryt Betss, 10800 03:16, T, 1L,

4
IP{i0pE ) MOB- 10 BICER IMEnmt’éoﬁro%ge%% JPO/Q%%: ﬁ%ESQ% T%%E@%, TIMP-1,

TII% 5 @g@%@os %‘eggﬁgvna <8 o @@e@ret‘eg b3f aﬁug fissue derived
MSC80B, 16319-3h). FaD oib@4toteime G:I[ﬁhwrypcﬁﬁdft%)é sédefdd 1)9 adult tissue

o A s oy CRPEL, (BB S 0 ko o e

pregenfgEopplistsd 20 genemoduaascul ogenesis 5 0.02 1 0.50
4. 02E-02 GO Pat hways p-val ue 1. Cytoki ne-cytokine

Exﬁﬁﬁﬂm@rAﬁzﬂyﬁg af?PM%ébme 8t gﬁEl é&sr@ deﬁ% Méé?&%sc;wscg

i . signal'ing™p
Vei" f%‘"i y enom lg? &‘F&P Frgressionialsis oF- 08 5.
Toll-1ike receptor signaling pathway 1.34E-05 6.

TGFOoetparisomoizthe A¢1 patepraducs t@&og%ﬁamezmd%@% e%dp%“s@ﬂoh'i)goﬁle of

theﬁﬁ%@%@sg&%éﬁtfi%hbj lfyb? Hl(s:zlérlrgotggaﬁ M &h Uﬁl%l_g gp%@t rgyealed

thap{i34e1 67% P& t;he. gshe praglugs had Qeneaeinlsc@ﬂmﬂﬂ that drepresent at above

thellrﬂiz gg deftectibh: (L \illﬁp&%%r&oggg%g; g%@%]?)-rygﬁi%i fglg%c éﬁ@ﬁ of the

13 %eﬁlgﬁr%cxp cis 1%08/ B M dstecibleyansaript levels (Table E2), 27
or 3896 of kel 72t geme %r&ﬁl&s l&n’uﬂéd bk @Hﬁwta@ran had ﬁgt'égt%lré Qfa'n?énpt

levilk Qﬁ&‘g'j ap 8%’/ i@g detecgbleqr)anscnpﬁevel ?Fa%leclg% %ro%es for two of the

casca
gene products, ENO1B and SVEP1 are not present on the Illumina BeadArray. It is

possible that transcript levels for most of the 72 gene may be too low in abundance for
detection by Illumina BeadArray as mRNAs encoding for cytokines/chemokines are
known to contain AU-rich elements that caused rapid degradation of the mRNA during
translation (22,23).

More sensitive qRT-PCR assays are therefore performed. 42 of the 72 gene
products are randomly selected and tested. 36 or 86% of the 42 gene products have
detectable transcript levels as defined as having a normalized C; value of <35 (Table E3
below). This frequency is similar to 88% frequency observed for gene products identified
by LC MS/MS and whose gene transcripts are detectable by Illumina BeadArray. In
addition, all 15 that have detectable transcript levels by Illumina BeadArray, also have
detectable transcript levels by gRT-PCR (Table E3). 21 of 27 (78%) gene products that did
not have detectable transcript levels by Illumina BeadArray have transcript level
detectable by qRT-PCR (Table E3).
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Table E3. Quantitative RT-PCR assay for the presence of transcripts. 42 of the 72
gene products identified by antibody array are randomly selected for gRT-PCR analysis.
12 gene products have transcript levels that are above the limit of detection (LOD) at 99%
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MSC-conditioned media, the analysis also predicted that the secreted factors could elicit
many cellular responses that are dependent on external stimuli .e.g. chemotaxis, taxis and
many immune responses (Figure 8). Notably, the conditioned media could also induce
biological processes that are important in tissue differentiation particularly processes that
promote vascularization, hematopoiesis and bone development (Figure 8).

In those pathways predicted to be modulated by the secreted proteome, receptor-
mediated binding of cytokine and ECM pathways are consistent with the predominance of
cytokines and ECM components in the secreted proteome (Figure 9). The main signal
transduction pathways that could be activated by the secreted proteome include Jak-STAT
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Vet @Hﬂloh@ﬂhot-gun proteomic analysis by LC-LC-MS is a sensitive technique and
has high throughput capability, it is difficult to detect small proteins/peptides that include
most of the cytokines, chemokines and growth factors. This is partially mitigated by the
use of antibody arrays. The qualitative proteomic profile of the MSC secretion using the
two techniques is highly reproducible. Proteins identified by LC MS/MS are present in
two independently prepared batches of CM while those identified by antibody array are
present in at least three of four independently prepared batches of CM. The resulting
proteomic profile of secretion by hESC-MSCs included almost all the factors that are
previously reportedly secreted by adult tissue-derived MSCs (13,16,19-21) as well as
many others that have not been described. The robustness of the proteomic profiling is
further substantiated by the detection of transcripts for 86-88% of gene products in the
proteomic profile using a high throughput microarray-based gene expression analysis.

To evaluate and assess the potential functions of the MSC secretion on a global
scale, we utilized the more readily available computational tools for gene expression
analysis, based on gene products rather than on post-translationally modified proteins.
Consistent with the predominance of cytokines and chemokines in the secretion,
computational analysis predicted many processes and pathways that are generally
associated with the functions of cytokines and chemokines such as chemotaxis, taxis,
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in nlle{]r{ylealrs%)ee %Q ad@%ascglgrs r%sponses (33,34), skeletal repair and remodelling
(32,35), and hematop01e31s (36); Toll-like receptor signalling has been implicated in the
initiation and progression of cardiovascular pathologies (37), and modulation of innate and
adaptive immunity (38); TGF-beta signalling is critical in correct heart development
cardiac remodeling, progression to heart failure and vascularization (39-41) hematopoiesis
(42), formation and remodelling of bone and cartilage (27,43) as well as general wound
healing (44); and mTOR as an important regulator of cell growth and proliferation plays a
non-specific yet critical role in both normal physiology and diseases (45-47).

In conclusion, our analysis of the secreted proteome in hESC-derived MSCs which
includes many of the cytokines reportedly secreted by adult tissue-derived MSCs suggests
that the secreted proteome could potentially exert modulating effects on tissue repair and
regeneration particularly in the cardiovascular, hematopoietic and musculoskeletal tissues,
and therefore provide molecular support for a MSC-mediated paracrine effect on tissue
repair and regeneration in MSC transplantation studies. This secreted proteome also
uncovered many highly testable hypotheses for the molecular mechanisms in MSC-
mediated tissue repair and also potential “druggable” targets to modulate tissue repair and
regeneration. The significant similarity between hESC-derived MSCs and adult tissue-
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GI_21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPI1

triosephosphate isomerase 1

Cellular Carbohydrate Cata

bolism

GI_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

GI_21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI 26024330-S TPII

triosephosphate isomerase 1

Cellular Carbohydrate Metabolism

GI_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

GI_21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPI1

triosephosphate isomerase 1
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GI

themokine (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)

GI_22538815-S CCL8

chemokine (C-C motif) ligand 8

GI_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 CXCL11 chemokine (C-X-C motif) ligand 11
GI 22165426-S CCL24 chemokine (C-C motif) ligand 24
GI 22538813-S CCL5 chemokine (C-C motif) ligand 5

GI 13435401-S CCL7 chemokine (C-C motif) ligand 7
GI_4505862-S PLAU plasminogen activator, urokinase

GI_4504152-S CXCL1

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_4506852-8 XCL1

chemokine (C motif) ligand 1

Defense Response

GI 27894305-S IL1B

interleukin 1, beta

GI_27894329-S IL1A

interleukin 1, alpha

Development

GI 42716312-S ANG

angiogenin, ribonuclease, RNase A family, 5

GI_5902810-A BMP1

bone morphogenetic protein 1

GI_27262662-A CDHI11

cadherin 11, type 2, OB-cadherin (osteoblast)
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27894329-S ILIA interleukin 1, alpha Macronolecule
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GI(1abQybes)s KN012209% 3idésed, Biigtd) NOS ho T cTerate Kimnase |
GICG0BIRAIRAG- S PHidshesyBek¥KETaTe Kinase 2 G
G1 215356 PG oVDHZ | pRkab 8y Hel kfE0, enase 2, NAD
GLemHsegad al ) | malate dehydrogenase 2, NAD (mitochondrial)

GI _26024330-S TPI1 triosephosphate isomerase 1
Exocytosis

GI_22538815-S CCLS8 chemokine (C-C motif) ligand 8
GI 22538813-S CCL5 chemokine (C-C motif) ligand 5
Fever

G1 27894305-S IL1B interleukin 1, beta

Gl 27894329-S ILL1A interleukin 1, alpha

Generation of Precursor Metabolites and Energy

GI 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

GI _21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)
GI 26024330-S TPI1 triosephosphate isomerase 1

Glucose Catabolism

GI 16507966-S ENO2 enolase 2 (gamma, neuronal)
GI_16507965-S ENO1 enolase 1, (alpha)
GI_22095338-S PGK phosphoglycerate kinase 1

GI 31543396-S PGK2 phosphoglycerate kinase 2
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Hemopoietic or Lymphoid Organ Development

Gl 27262662-A CSF1 colony stimulating factor 1 (macrophage)
GI _4580419-A KITLG KIT ligand
GI_24430216-S IL10 interleukin 10

Hexose Catabolism

GI 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

GI 21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)
GI 26024330-S TPI1 triosephosphate isomerase 1

Hexose Metabolism

GI 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

GI 21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)
GI 26024330-S TPI1 triosephosphate isomerase 1

Immune Response
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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)

GI 26024330-S TPI1

triosephosphate isomerase 1

Main Pathways of Carbohyd

rate Metabolism

GI_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

GI 21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPII

triosephosphate isomerase 1

Monosaccharide Catabolism

GI_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

GI 21735620-S MDH2

malate dehydrogenase 2, NAD (mitochondrial)

GI_26024330-S TPI1

triosephosphate isomerase 1

’ Monosaccharide Metabolism
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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

Phosphorus Metabolism

GI 22095338-S PGK1

phosphoglycerate kinase 1

GI 31543396-S PGK2

phosphoglycerate kinase 2

Response to Abiotic Stimulus

GI 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-I CXCL12

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

GI_41872613-S CXCL5

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 chemoatiractant)
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Gl 5453576-8 CXCL13 | chemokine C-X-C motif) ligand 13 63 cell che mBatt?actant)

GI 22538815-S CCL8

chemokine (C-C motif) ligand 8

GI_34222286-S CYR61

cysteine-rich, angiogenic inducer, 61

GI _4506832-S CCL1

chemokine (C-C motif) ligand 1

GI_28610153-S L8

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

GI 22538813-S CCL5

chemokine (C-C motif) ligand 5

GI_13435401-S CCL7

chemokine (C-C motif) ligand 7

GI_4505862-S PLAU

plasminogen activator, urokinase

GI_4504152-S CXCL1

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

GI_27894329-S IL1A

interleukin 1, alpha

GI_22547151-S CCL26

chemokine (C-C motif) ligand 26

GI_4506852-S XCL1

chemokine (C motif) ligand 1

Response to External Biotic Stimulus

GI_27894305-SIL1B

interleukin 1, beta

GI_27894329-S IL1A

interleukin 1, alpha

l Response to External Stimul

us
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Response to Pest, Pathogen or Parasite

GI 27894305-S IL1B interleukin 1, beta

GI 27894329-S IL1A interleukin 1, alpha

Response to Stimulus

Gl 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

GI 40316922-I CXCL12 chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1)
GI 41872613-S CXCL5 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)
GI 22538815-S CCLS8 chemokine (C-C motif) ligand 8

GI_34222286-S CYR61 cysteine-rich, angiogenic inducer, 61

Gl 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_14790145-8S CXCL11 chemokine (C-X-C motif) ligand 11

GI 22165426-S CCL24 chemokine (C-C motif) ligand 24

GI 22538813-S CCL5 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
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28610153-S TL8 Interfeukin 8
bone morphogenetic protein 1

GI_4507170-S SPARC

secreted protein, acidic, cysteine-rich (osteonectin)

Taxis

GI_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)

GI_41872613-S CXCL5

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 CCLI11

chemokine (C-C motif) ligand 11

GI_5453576-S CXCL13

chemokine (C-X-C motif) ligand 13 (B-cell chemoattractant)

GI 22538815-S CCL8

chemokine (C-C motif) ligand 8

GI_34222286-S CYR61

cysteine-rich, angiogenic inducer, 61

GI_4506832-S CCL1

chemokine (C-C motif) ligand 1

GI _28610153-S IL.8

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

GI_22538813-S CCL3

chemokine (C-C motif) ligand 5

GI_13435401-S CCL7

chemokine (C-C motif) ligand 7

GI_4505862-S PLAU

plasminogen activator, urokinase

GI_4504152-S CXCL1

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

—
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Example 14. Listing of 201 Genes in Each of the 30 Pathways

Antigen processing and presentation - Homo sapiens (human)

GI 22538429-A CTSB cathepsin B

GI 37704380-S B2M beta-2-microglobulin

GI 24234685-A HSPAS heat shock 70kDa protein §

GI 30581139-A PSME!1 proteasome (prosome, macropain) activator subunit 1 (PA28 alpha)
Apoptosis - Homo sapiens (human)

GI 41281560-S CLSTNI calsyntenin 1

GI 28416914-SIL3 interleukin 3 (colony-stimulating factor, multiple)
GI 27894329-SIL1A interleukin 1, alpha

GI 27894305-S IL1B interleukin 1, beta

GI 25952110-S TNF tumor necrosis factor (TNF superfamily, member 2)
Carbon fixation - Homo sapiens (human)

GI 21735620-S MDH2 malate dehydrogenase 2, NAD (mitochondrial)

GI 26024330-S TPI1 triosephosphate isomerase 1

GI_22095338-S PGK1 phosphoglycerate kinase 1

GI 31543396-S PGK2 phosphoglycerate kinase 2

Cell Communication - Homo sapiens (human)

GI_27436944-A LMNA Jlamin A/C

GI 5016088-S ACTB actin, beta

GI 10938011-S ACTC actin, alpha, cardiac muscle

GI _11038618-S ACTGI1 actin, gamma 1
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activity alpha)
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) hettokihe (CErotif) lighmd 26 -

GI _22538813-S CCL5

chemokine (C-C motif) ligand 5

GI 13435401-S CCL7

chemokine (C-C motif) ligand 7

GI_22538815-S CCL3

chemokine (C-C motif) ligand 8

GI 27262662-A CSF1

colony stimulating factor 1 (macrophage)

GI 27437029-S CSF2

colony stimulating factor 2 (granulocyte-macrophage)

GI_27437048-A CSF3

colony stimulating factor 3 (granulocyte)

GI_4506856-S CX3CL1

chemokine (C-X3-C motif) ligand 1

GI_4504152-S CXCL1

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

GI_14790145-S CXCL11

chemokine (C-X-C motif) ligand 11

GI 40316922-I CXCL12

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

GI_5453576-S CXCL13

chemokine (C-X-C motif) ligand 13 (B-cell chemoattractant)

GI_41872613-S CXCL5

chemokine (C-X-C motif) ligand 5

GI_4504098-S CXCR3

chemokine (C-X-C motif) receptor 3

GI_6031163-S EGF

epidermal growth factor (beta-urogastrone)

GI_38455415-S FLT3LG

fms-related tyrosine kinase 3 ligand

GI_33859834-S HGF

hepatocyte growth factor (hepapoietin A; scatter factor)

GI_10835170-S IFNG

interferon, gamma

GI _24430216-S IL10

interleukin 10

GI1_24497437-S IL12B

interleukin 12B (natural killer cell stimulatory factor 2, cytotoxic

lymphocyte maturation factor 2, p40)




G 33859834-S HG-
A, scatter factor

wQansr2081524430216-

I L12B i nterl eukin
factor 2, cytotox
p40) WO 2008/ 0208

he atoc e growmh factor (he a oietin
G 10835170-S I ENG i nterferon,
S I1L10 interleukin 10 G 2449¢%8¢267/000257
12B (natural killer cell stinulatory
ic |ynmphocyte maturation factor 2,
15 PCT/ S&8v7/ 000257 92 G

)

GL267RTH KA TL13

LR T 13 ;

Gl 2ngoesdossukin 1, al

Pii@rlen §4Juo S+tiB

GI 278986 1LE 28178

&ﬁféﬂebklhll-fbeﬂam erteokim 2 G

Gl pB1Fgsanisart euki n 3

iheMuRRY - ST 1 mul at i ng factor,

Gl a#r1691p1Sdl3 G 108

3id98Bkip3 (doBny-din@kdifg WetoR nfultiple)

GI (19§3¢3831SdE@Nn, bet a

igtprle@kin R @AM 20 L7 i Nt erl eukin 7

Gl 2$6106@B0LB3-S | L8

intefegkih 2ukin 8 G 11321596- S KDR

GL 310158-Silhkert dan

witrleudo@pt or (a type |1l receptor

GLUHALPI63KIR nase)

Kiyase/ig0 doh@inAecktFI(Bypd TN récemanygtos@e kinase)

GL 4589991MKELGED | o

rKIﬂ{hgwﬁpsnv hom)I Q0. nouse) d

GL AYAASLER |1 | oL

GL Q0UBIIBSTAF. % oo s

(cholinerqgic

nlg-:qkpmlgl 1nh1h_1tory| fqﬂq{dpegl@p‘ﬁf@latlon factor)

Gl T?‘ls%ﬁF& T i ved

erfv h f@gt)rapetﬁ @leétﬁj@ i({iraian sarcoma viral (v~

q)ncngne ncogene-homlo ) d

GI S& e vt

clet-terjve gro l; ag;gg,_]

!F‘ D)
GI [P, %l a(

GL iR RRIOFGFRIET & PO

- §ecepto] fide
s"d‘rlﬁmu rowth facior, el @,é%ga@urﬁgmhﬁm disease)

1:, &
't]}ﬁ{’fsﬁ’dﬁh ng growth 4t 33 s

GI_kdsassy1-Qrifp6g QJr OV
di sease) d 450

P
LihtothBEpbittin: (mFk Fbll a%&éqélﬂiémla v1rus fl
prov e TR

%cogene flgand

Gl fincioers, Tiket a 2 G

Ii'tgfac‘{;{ﬁ)
ﬂMB%ﬁ](obep‘gdagW%Mpﬁo opor etim

GI 259yBliopmolr] f er at |

\téindr BackoBBTaGoMITKH &p@ﬁﬁﬂﬁ%@lbérbg and,

Gl _pasd7 1ak-aMyTBRIAIEB gr
4507508-S TIMP1 T

awdidd n@rdis aeviatepomiferhGl Afnbed 10
[(pRopretegtihopept i dase inhibitor 1 d

GL 303G5593-8 YEGF TNF _t

rvesculgreudodisliab grbwib faotor ( TNF superfami Ty,

Gl 4306853, XO0L1 3 225/

Thepkige (ONERSHEDBIt unDr necr osi S

factor eceptor s

uperfamly, nenber | Ib

ECM regeptar.inerac

qmnﬂﬁmorspmqmmmm S VEGE vascul ar

&
GI 9823497 S TAM

!

nr n\At

Aamngpggmma IformaslydANRIE Xl 1 _chenoki ne

R
GL

‘O
r'.

1)
A aand

folla 288r interaction - Hom

4AT9820-5
GI 21‘536.’2'8’9 SCPLIAZ T ™

\3001}@5611:@{[29-1 a&Phﬁ %l\/m

laminin_ gamm 1

RIS

AMB2)

C

agej?g"’i%d%%’ gl @&Tﬁ“‘ewf‘déwpeﬂwétosoma‘

QS OOV 1 AD ~Al I anAn

44
GI 4568@9@S'€OE4M 2+ <

—agt L_y

fa

'fp’fl‘afl C U1l

GI_PoidIde-¢ Coiaabo 149

CHhan I iphis T 2gST Ty pe

Gl lb5i4shd_etsr.ani 0s

SR ke V: Yibie 1 V,—autosorrad

GI_16554580-S COL5A2 collagen, type V, alpha 2

GI_15011912-S COL6A1 collagen, type VI, alpha 1
GI 17402876-A COL6A2 collagen, type VI, alpha 2
GI _17149810-A COL6A3 collagen, type VI, alpha 3
GI_18375521-A COL11A1 collagen, type XI, alpha 1
GI_16554581-S COL5A3 collagen, type V, alpha 3

GI_16933543-A FN1 fibronectin 1

GI 40317625-S THBS!1 thrombospondin 1

GI_7427516-S HSPG2

heparan sulfate proteoglycan 2 (perlecan)

GI 21361192-S CD44

CD44 antigen (homing function and Indian blood group system)

Epithelial cell signaling in Helie

obacter pylori infection - Homo sapiens (human)

GI_22538813-S CCL5

chemokine (C-C motif) ligand 5

GI_4504152-S CXCL1

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

GI_28610153-SIL8

interleukin 8

Fc epsilon RI signaling pathway - Homo sapiens (human)

GI_25952110-S TNF

tumor necrosis factor (TNF superfamily, member 2)

GI _26787977-S IL13

interleukin 13

GI_27437029-S CSF2

colony stimulating factor 2 (granulocyte-macrophage)
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GI_15451785-A PDGFB platelet-derived growth factor beta polypeptide (simian sarcoma viral (v-
sis) oncogene homolog)

GI_15451788-S PDGFRB platelet-derived growth factor receptor, beta polypeptide

GI_40317625-S THBS1 thrombospondin 1

GI 30172563-S VEGF vascular endothelial growth factor

Gap junction - Homo sapiens (human)

GI_5174476-S K-ALPHA-1 tubulin, alpha, ubiquitous

GI_17986282-S TUBA3 tubulin, alpha 3

GI _31880337-S TUBAG6 tubulin, alpha 6

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

GI_6031163-S EGF epidermal growth factor (beta-urogastrone)

GI_15451785-A PDGFB platelet-derived growth factor beta polypeptide (simian sarcoma viral (v-

sis) oncogene homolog)

Glycolysis or Gluconeogenesis - Homo sapiens (human)

GI 16507965-S ENOI1 enolase 1, (alpha)

GI_16507966-S ENO2 enolase 2 (gamma, neuronal)

GI_26024330-S TPI1 triosephosphate isomerase 1

GI_22095338-S PGK1 phosphoglycerate kinase 1

GI_31543396-S PGK2 phosphoglycerate kinase 2

Hematopoietic cell lineage - Homo sapiens (human)

GI_21361192-8 CD44 CD44 antigen (homing function and Indian blood group system)

GI 4503744-S FLNA filamin A, alpha (actin binding protein 280)

GI_40805871-S THPO thrombopoietin (myeloproliferative leukemia virus oncogene ligand,

megakaryocyte growth and development factor)
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GI_40805871-S THPO

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

GI_4507508-S TIMP1

TIMP metallopeptidase inhibitor 1

Leukocyte transendothelial mig

ration - Homo sapiens (human)

GI_4826835-S MMP9

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

GI_5453576-S CXCL13

chemokine (C-X-C motif) ligand 13 (B-cell chemoattractant)

GI _28610153-SIL8

interleukin 8

GI_40316922-1 CXCL12

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

GI_41281560-S CLSTNI

calsyntenin 1

GI_5016088-S ACTB

actin, beta

GI_10938011-S ACTC

actin, alpha, cardiac muscle

GI_11038618-S ACTG1

actin, gamma 1

MAPK signaling pathway - Homo sapiens (human)

GI_34106709-A BDNF

brain-derived neurotrophic factor

GI_6031163-S EGF

epidermal growth factor (beta-urogastrone)

GI_4503692-S FGF17

fibroblast growth factor 17

GI_4503700-S FGF4

fibroblast growth factor 4 (heparin secretory transforming protein 1,
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GI _16507966-S ENO2

enolase 2 (gamma, neuronal)

Phenylalanine metabolism - Homo sapiens (human)

GI_4505184-S MIF

macrophage migration inhibitory factor (glycosylation-inhibiting factor)

GI_40805871-S THPO

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

GI 32455261-A PRDXS

peroxiredoxin 5

Regulation of actin cytoskeleton - Homo sapiens (human)

GI 5016088-S ACTB

actin, beta

GI_10938011-S ACTC

actin, alpha, cardiac muscle

GI_11038618-S ACTGI

actin, gamma 1

GI_5031634-S CFL1

cofilin 1 (non-muscle)

GI_41281560-S CLSTN1

calsyntenin ]

GI_6031163-S EGF

epidermal growth factor (beta-urogastrone)

GI_4503692-S FGF17

fibroblast growth factor 17

GI_4503700-S FGF4

fibroblast growth factor 4 (heparin secretory transforming protein 1,
Kaposi sarcoma oncogene)

GI_10337586-S FGF6

fibroblast growth factor 6

GI_15147344-S FGF7

fibroblast growth factor 7 (keratinocyte growth factor)

GI _4503706-S FGF9

fibroblast growth factor 9 (glia-activating factor)

GI_13186266-A FGFR2

fibroblast growth factor receptor 2 (bacteria-expressed kinase,
keratinocyte growth factor receptor, craniofacial dysostosis 1, Crouzon

syndrome, Pfeiffer syndrome, Jackson-Weiss syndrome)
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GI_14790145-S CXCL11

chemokine (C-X-C motif) ligand 11

GI 28610153-S IL8

interleukin 8

GI_24497437-S IL12B

interleukin 12B (natural killer cell stimulatory factor 2, cytotoxic
lymphocyte maturation factor 2, p40)

GI_27894305-S IL1B

interleukin 1, beta

GI_41281560-S CLSTN1

calsyntenin 1

GI_10834983-S IL6

interleukin 6 (interferon, beta 2)

GI _22538813-S CCL5

chemokine (C-C motif) ligand 5

GI_25952110-S TNF

tumor necrosis factor (TNF superfamily, member 2)

Type I diabetes mellitus - Homo

sapiens (human)

GI1_24497437-S IL12B

interleukin 12B (natural killer cell stimulatory factor 2, cytotoxic
lymphocyte maturation factor 2, p40)

GI_28178860-S IL2

interleukin 2

GI_10835170-5 IFNG

interferon, gamma

GI_27894329-SIL1A

interleukin 1, alpha

GI 27894305-S IL1B

interleukin 1, beta

GI_25952110-S TNF

tumor necrosis factor (INF superfamily, member 2)
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pathways, GO biological processes and GO molecular functions where frequency of genes
is significantly higher or lower than the frequency of genes in the NCBI homo sapiens
database (p<0.01) were used in our analysis.

The results are shown in Figures 12, 13 and 14.

Figure 12 shows the predicted pathways driven by the secreted proteins.
Frequency of genes in each pathway was significantly higher in the secretome than that in
the NCBI homo sapiens database (p<0.01).

Figure 13 shows the predicted processes driven by the secreted proteins.
Frequency of genes in each pathway was significantly higher or lower in the secretome
than that in the NCBI homo sapiens database (p<0.01).
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Example 17. Cardioprotective Effect in Mouse Model of Acute Myocardial Infarction
(AMI)

AMIL is induced in mice by permanent ligation of the left anterior descending
coronary artery as previously described [A57].

100 pl of 10 X concentrated CM or NCM (control) made as described above is
then administered to the mice via an osmotic pump placed at the jugular vein over the next
72 hours. Heart function in these mice is assessed by MRI three weeks later. Mice treated
with CM have a significantly reduced mortality rate (Figure 11A) and improved left
ventricular ejection fraction (Figure 11B).

Example 18. Cardioprotective Effect in Porcine Model of Ischemia-repferfusion

The conditioned media will have a reparative effect on the heart of a clinically
more relevant porcine model of ischemia-repferfusion and improve heart function. This
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three major coronary arteries. First a bolus of 1 ml is given into the LCX after removing of
the sutures around the LCX after 90 minutes and a bolus of 1 ml each in the RCA and
LAD. Three osmotic pumps (Alzec) each with 2 ml of medium is implanted in chest and a
cathether is shuttled from the pump directly to each of the arteries (LCX, RCA and LAD).
The pumps will deliver the medium (10 ul/h) for 7 days after implantation into the
coronary arteries. Each pig will therefore receive locally 9 ml of medium. Survival is three
weeks. Other routes of administration are: 1) each pig will receive a bolus of CM or NCM
(3ml) intramyocardially in the peri-infarct area immediately after ischemia-repeferfusion
followed by IV administration of 6 ml for the next 72 hours; 2) intracoronary
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Therefore the topical application of CM on cutaneous wounds or dermatological
lesions or disorders such as dermatitis or psoriasis improves healing and reduce scarring. It
should also maintain homeostasis. The CM may be delivered in liposome-based emulsion,



pigs were treated intravenously with MSC-CM (2.0 ny

protein, 1 m), NCMor saline. |Imediately after
woepsroesason, MSC-CM (4 m, 8.0 ng protein, N=BPLT/SEEM7/000257

(N=5) or WD 2008/020815 PCT/ S&007/ 000257 107 saline

(N=7) was infused |locally ipé the LCx coronary
artery. The pigs were sacri ed 4 hours after

gelr (&Q@d’aﬁﬂﬁdﬂ@ﬁla’[ﬁﬁé atd %V d)ﬂfteﬁ‘fdﬁltd \%Lﬁ? dllﬁ'sér& gﬁ%ﬁﬁ/&%}aﬁa solﬁoe used

sed usi.n ans l'ue
as X\gﬁpp ?%??i Ps %@ﬂlcf‘rﬁ W?@Cbﬁoggommﬁerdrmw AndChwealing.
relatlveto those treated with NCM (p= 0.024) and
t r eAtwitable hinsal Iniote] (e, tE@gﬁiCﬁd?l (Q' tH CMFURELhARL disorders is a

moad Abdd of H&%dtﬁﬂsgéﬁgﬁt%\p&)%sg }t%zgﬁ?lh é’?mcc[g A@et&glrrg:d as described

and

ﬁ%fyéﬂ Pet/Bly Brielycata ofddlaphyin (69 BPBshod RBE alohé b]ﬂé‘hfa?hed to

lemh
pf;‘égfiuﬁia‘“@ﬁ@“e?ﬁﬁ e ) o
W R iePeaied g NGT F PEHRIPR0 GuF: QM AGC Mrare theentapplied to

lereXk porze apd patchgt ouhs sidh apiesrivel fove @y wirfRg f)éx‘fc?cmigme.

different. However at 4 hours after reperfusion

en AR AR, 1508 Rt SO s 0 50 o

the 3G Adeedtin At tamcticatal mobinonmaiedietely
phar macol ogi cal |y i nduced stress by intravenous

Examflo0omholapelide Bk PO €5RIiGbfed SRR Af ARIAN Blq Allerey

dobutam ne (2.5 and 5.0 mcrog/
stu Resul.t s results of the
il EQ/ 4 ‘9"% ?ﬁe“é‘#baﬁs prnﬁegﬁfle@gxsausw bapagoorly

abbrevia
charagterizqr] gy p@gq@tlc R&(ﬁ etvivemmnienfah Ifz&tors 7373 r@idlﬁ&li H«Sl@ is immune

dystegGlREHA ﬁaﬁlﬁg & EM%EQQnﬂﬁnHl 98’11 éﬁ%@g}% 8 1al|_%gosis

sal I.ne elscemavvasm

charagerized lm REkease infsgrqodaysdy masy amlsecn@aﬁseﬂldgmmmn dftaxtracellular

matrig peotéins ihsubséqtRnfly, HodRed PRk e onset of
reperfu3| on, the pigs were treated intravenously with
ter reperfu3| on, CM

i at el
NCI\% or Sffu]era les\ﬂégu?erﬁlmg@a R pqa@ aCorpO% Hgnaliog pathways e.g. the
ECMohngtins; aadmswchyﬁmm:elhmumsom{nmq tbﬂﬂfk"efré&bﬂﬂs [A75], growth

factglg EgéHséé?GIEfﬁadllgtEéF dA’}Z’}g e@ ﬂagi[&? @F@é@ﬂﬂ% §];|Télg {CM by
hES EMSEy gq)me@ predipted o hzk\@rhmlgglcﬁll affecs cQhederiagticRnda and we.
predadt €ight %@Mﬂ’ﬂz‘l sto%hﬂhlﬂfe r@@flg‘t&gne g{h%a‘fve m%%rgffl l%gq,rngote tissue

reab,e ﬁrejschema during I schema an
P A AP LIZe-BaT RO lang fisyies.i schemi a, addi ti onal
nmeasurenents were perforned under pharnacol ogically

i ndodecssgatedr difectsRif GV an@ die NOMSH ok at ¥ 1nﬂamrgatlon
and &1 a}ﬁg@%ﬁ]@tﬁ% /% serﬁs?t(f%a 1togrﬁ oni St %%??tggarsndgs(:"crl ed above [A72,
A73]1ﬁ 135(11413()’#3 tQh deatchedkingcespe mm‘stheﬁkedﬂrﬁrraﬁdbvmﬂltrhimgpfﬂlallenge

th(SBr g 80-5.. Alo
wi p%f(ﬁ"BlEa rggfg)ré &%&Ooonéec WI@%};ZQ gfwaﬁ%?oér oS %ffeglt]féldsté{ose
alrw’i% pejr ?P&B%WP%% H%)ﬂémeamed uging a;tkvraews BUMYOJfA 79h&he mice
are ahexftlatictd aidegiven EM Yr NUM iftaahadl1§ @ol(th%e%n%eo ife <E:§)s Twenty-
)

d d | d
four BB S MRS s B s BT eSSt st s ATER) i emsaSured. BAL fuid
is co{qum( ey apthanwehyF{oEDhdurs. Hlo%i g bkohEasatveB @l avaE€8ollection,
lungSREHREN WG 1008 AthraSed fdrMafif ED) - LV a(ES)) /.

To investigate the the effects of CM and the NCM on acute airway inflammation
and airway
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the clains. Furthernore, various conbinations of the

features of the foll ow ng dependent WO 2008/ 020815
wOCHsBExI07/ 000257 123 cl ai s can be nmade wi t RCTIS€2007/000257

features of the independent clains wthout departing

fromthe scope of the present invention. WO

2008/ 020815 PCT/ S&2007/ 0002523 124 CLAIMS 1. A nethod

of preparing a conditioned cell cuylture medium . the,
cloffas FSTDOHE P a g or iSO Gpeingfpen den Clagnt gy departing from the
scopefniodhyresdnt fivemioel | (MSC), a descendent thereof or a
cell line derived therefromin a cell culture nmedi um
and (b) optionally isolating the cell culture medi um
in which the nmesenchymal stemcell (MSC) is obtained
by propagating a cell obtained by dispersing a
enbryonic stem (ES) cell colony, or a descendent
thereof, in the absence of co-culture in a serumfree
medi um conprising FGF2. 2. A nethod according to Caim
1, in which the enbryonic stemcell colony is a human
enbryonic stemcell colony (hESC), preferably an
enbryoi d body. 3. A nethod according to Claim1 or 2,
in which the enbryonic stemcell colony is dispersed
with trypsin. 4. A nethod according to Claiml, 2 or
3, in which the nethod conprises dispersing a
confluent plate of human enbryonic stemcells (hESC),
preferably enbryoid bodies, wth trypsin prior to
plating the cells out. 5. A nethod according to any
preceding claim in which the absence of co-culture
conprises culturing the cells without a feeder cel
| ayer. 6. A method according to any preceding claim
in which the cell is propagated on a culture
substrate, preferably a gelatinized plate. 7. A nethod
according to any preceding claim in which the serum
free medium conprises FG-2 at a concentration of
about 5ng/m . 8. A nethod according to any preceding
claim in which the serumfree nmedium further
conprises one or both of. (i) PDGF AB, preferably at a
concentration of about 5nghnl, and (ii) EGF,
preferably at a concentration of about 5-10ng/m. 9. A
nmet hod according to any preceding claim in which the
serumfree mediumis supplenmented with serum
repl acenent nedi a. WO 2008/ 020815 PCT/ S&007/ 000257
125 10. A nethod according to any preceding claim in
which the cells are split 1:4 when



confluent by trypsinising. 11. A nmethod according to

any preceding claim which further conprises the step
wohoosgedsast i ng a mesenchymal stem cell from t heCT/SG2007/000257

propagated cells based on expression of a cell

surface marker. 12. A nethod according to Claim1ll, in

whi ch the nmesenchynmal stem ¢ is obtained by

selecting a cell with an el evated expressi on of one or

nore surface markers selected fromthe group
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55. 1) F2RL2 ( PARS: NM 004101. 2); NTSR1 (NTR
NM 002531.1); GABRA2 (: NMD00807.1): SLC16A4 (MCT4:
NM (ﬁ@m@t@rmg a meFaGchymeDaam.cell W%&sﬁ@ndemof or a cell line
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| LI RA; ‘]éeDlzlA nggln147§1%ﬁér%gngc?lmﬁagﬂﬁm 000877. 2) ;
DGFRZ NI\/006206 2): VCAML (| NCAM 100:

NM égﬁb‘é@%ﬁyl pg the el pultare medisd: SPAGL3; KI AAL927:
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ed g 42 whiddr-the GeeeRbyibeaém 3eli @IST) & oH‘Ni‘ﬂl&Dﬂyﬂﬁrl)pagatmg a cell

AT LR L8 T, 8 Q6 ) o s,

SEPRNEE: absivpe 44 60-calfure i®a sexumdirmuechummommgmgcmmm m
11 or 12, in which the surface marker conprises CD105

2. (Acoessiiea aBUcW@ﬁfg tDIHAR01, 3 Shich the éﬁbrﬁnﬂ%‘t&ﬁ dell colony is a

hupigp g8 'f@%ﬁﬁp#@ecg 1 C@M?Meg@?% m@rﬁﬁ&brm? é@c%sze 1),

15. A nethod according to any of Clainms 11 to 14, in
3. whi ehmetiedmesedoigytotllaist bon 2,de Whidhsthe binbiyoadt dym cell colony is
: ell with a reduced expression of one or
dlﬁsg&%ﬁgg@S& mar kers sel ected fromthe group
consisting of. |TGBIBP3 (M BP: NM 014446.1); PTPRZ1
4. ( PTPzeibpp2ceorping tofibrm: RATPS; m\wh@bzl%metilpd copPRiges dispersing

udat B of
ac6M 002% %oggmm&yé%gﬁtgﬁﬁgggg 053951 W@%odles
BRSNS P}Qﬁhné S #Yi-" prOML (AC133 CD133: PROMLI :

NM 006017.1); GPRC5C (RAIG3; RAI G 3: NM 022036. 2);
5. CD24A (nebR4 Accadiing3a 30y frecediidNBin{, RvRIhidhRYP1beRee &Dqo-culture

coleg0 pl o WPl BB ATREGR 5 77 M gy 55 o
o \W002354. 1) HTRGA (HTRS: NV 000869, 1), FGFR (TKE
6. JTK2: mRWOé@z%émg)to amvied(mg wininp 2 Fhishithe celiysporggated on a

cuR@84EL2AR] prdfézhb g@g}%ﬁq&@@ Bife. 126 (ACH CEK2; JTK4;
HSFGFR3EX: NM 022965.1); | L17RB (CRL4; EVI 27;1L17BR

I Ll?&%ﬁ%th%corémg%@%&é gr%gedz 1)1g‘ clasl%?li% which the serum free medium
comprises FGF2 at a concentration of about Sng/ml.

8. A method according to any preceding claim, in which the serum free medium
further comprises one or both of: (i) PDGF AB, preferably at a concentration of about
Sng/ml, and (ii) EGF, preferably at a concentration of about 5-10ng/ml.

9. A method according to any preceding claim, in which the serum free medium is
supplemented with serum replacement media.



(LR1Il; LRP9; SORLA; gp250; Sor LA-1: NWMD03105. 3); GPMeB
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preparation of a pharmaceutical conposition for the
131 r eAtmethod eécoadidg se@hém 1\WOr 200i8/vAACB e surface marker comprises

cp‘?@@%&%ﬁ@{l?&%@o@ Nl\%g(yOO%?S pjse of a conditioned medium

acc et hod of treatnment of a

di sease_in an individual . . A conposition conprising
14.0neAdrethed accogding talaim détor éa igfwhigh Bfespefaeeymarker comprises

CDy8lpateaRtioaNumtdk NMfod23gs ppl ypepti des set out in any
of the Exanpl es, preferably Exanple 9, Exanple 13,
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according to Claim26 or a use according to O aim 27

or 29 in which the disease is selected fromthe group
woansiedding of : cardiac failure, bone marrow dPEEAE2007/000257

skin di sease, burns and degenerative di seases such as

di abetes, Al zheiner's disease, Parkinson's disease

and cancer. 31. A conditionigd medi um according to
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33.  Use of a conditioned medium according to Claim 23 or 28 (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 pathway, de novo purine biosynthesis, TCA cycle, phenylalanine biosynthesis,
heme biosynthesis; (ii) in the regulation of 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,
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cytokine/chemokine mediated immunity, macrophage-mediated immunity, granulocyte-
mediated immunity, ligand-mediated signaling, cytokine and chemokine mediated
signaling pathway, signal transduction, extracellular matrix protein-fnediated 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.

34. A delivery system for delivering a conditioned medium, comprising a source of
conditioned medium as claimed in Claim 23 or 28 together with a dispenser operable to
deliver the conditioned medium to a target.

35. Use of a delivery system according to Claim 34 in a method of delivering a
conditioned medium to a target.

36. A method of preparing a conditioned cell medium substantially as hereinbefore
described with reference to and as shown in Figures 1 to 11 of the accompanying
drawings.
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37. A conditioned cell medium substantially as hereinbefore described with reference

to and as shown in Figures 1 to 11 of the accompanying drawings.

38.  Use of a conditioned cell medium substantially as hereinbefore described with
reference to and as shown in Figures 1 to 11 of the accompanying drawings.



