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Box No. 11 Observations where certain claims were found unsearchabte (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a} for the following reasons:

1. D Ctaims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Ciaims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Contfinuation of item 3 of first sheet)

This International Searching Autherity found multiple inventions in this intemational application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate addiional examination fees must ba paid.

Group I+, claims 1-4, drawn to an isolated PYMC.. The first named invention (claims 1-3) is limited to wherein the PYMC is derived
from bone. Applicant is invitad to elect whereln the PVMC is derived from an umbilical cord blood vessel (claim 4), to be searched by
paying additional fas.

Group I, claims 5-6, drawn to 8 method of producing bone chips comprising passing a bone fragment through a grinder or bone mill.
Group I, dlaim 7, drawn to a method of separating osteogenic cells from a PYMC praparation comprising determining adsorption of a

cell in the preparalion 1o calcium phosphate substrates, wherein a high affinity indicates the presence of an osieogenic cetl.
STy Continued In the extra sheet

. D As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3, I:l As only some of the required additional search fees were timely paid by the applicant, this inlernational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. }I‘ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-3, limited to wherein the PVYMC is derived from bone.

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Group 1V+, claims B-12, drawn to B method of making an enhanced, aulologous bone graft. The first named invention {claim 8), is limited
the method comprising (i} extracting from a subject a first portion of bone tissue to be used as a bone grafl, then (i) supplementing the
bone graft with a population of concentrated FVYMCs. Applicant is invited o elect the method (claims 8-12) comprising: a. exiracting a
cell suspension from a first portion of bone tissue from a subject with an enzyme, mechanical force, or a combination thereof; b,
concentrating the cells in the cell suspension by buoyant density sedimentation, filtratlon or centrifugation to obtain a population of
concentrated bone-darived PYMCs; and c. supplementing a second portion of bone tissus to be used as a bone graft from the subject
with the population of concentrated bone-derlved FYMCs, so as to make the enhanced, autologous bone grafi, to be searched by paying
additional fee.

Group V, claims 13-18, 25-30, drawn to a pharmaceutical composition comprising a therapeutically efiective amount of a plurality of
isolated PVYMCs and a pharmaceutically acceplable camier, or a composition comprising a plurality of PYMCs and an acceptable carrier.

Group Vs, ¢laims 19-24, 37-43, drawn to a mathod comprising administering a composition comprising a therapeutically effective
amount of PYMCs lo a subject in need thereof. The first named inventlon {(claim 19}, is limited to & method of modulating apoptosis.
Applicant is invited to elect (an} additional method(s), including a method of modulating mitosis (claim 20), modutating angiogenasis
{claim 21), modulating bone formation or reconstructing bone tissue (cfaims 22-23, 41), immunomodulation (claim 24), freating a
disease that affects cellular funclion, wherein the PVYMCs are capable of secreting a site-dependent trophic factor (claims 37-40), orJand
anchoring a metal davice within a bone (claims 42-43), to be searched by paying additional fee for each election,

Group VI, claims 31-36, drawn to a method for isolating PYMCs from bone the methed comprising: (i) providing a sample of bone lissue
from a subject; (i) extracting the PVMCs from the bone; and (jii) concentrating the extracted PYMCs.

Group VIII, claims 44-74, drawn 1o a mathod for isolating PYMCs from an umbilical cord blood vesse! comprising: draining the umbilical
cord blood vessal; adding a first enzyme mixture to the umbillcal cord blood vesset to disassociate the PVYMC; adding a medium; and
collecling a wash eluent after adding the madium, wherein the wash eluent comprises a cell suspensicn of cefls selected from the graup
consisting of endothelial, subandothelial cells, and combinations thereof.

The inventions listed as Groups |+-VIil do not relate to a single general inventive concept under PCT Rule 13.1 because, under FCT
Rule 13.2, they lack tha same or comesponding special technical features for the foliowing reasons:

Groups H-VIl do not include the inventive concept of Isotating PVYMCs from an umbilical cord blacd vessel, as required by Group VII|.
Groups k+-lll, V-Vi+, VIil do not include the inventive concept of isalating PYMCs from bone, as required by Groups IV+ and Vi,

Groups H-V and VII-Vill do not include the inventive concept of adminlstering a composition comprising a therapeutically effective
amount of PYMCs to a subject, as required by Groups Vi,

Groups H-IV+ and VI+-VIII do not include the inventive concept of a pharmaceutical composition comprising a therapeutically effective
amount of a plurality of isolated PYMCs and a pharmaceutically acceptable carrier, or a composition comprising a pluraiity of PYMCs
and an acceplable carrier, as required by Group V.

Groups I+l and V-Vl do not include the inventive concepl of making an enhanced, autologous bone graft, as required by Groups [V+,

Graups I+-1t and IV+-VIil do not include the inventive concept of separating osteogenic cells from a PYMC preparation compriging
determining adsorption of a ¢gll in the preparation to calcium phosphate substrates, as requlred by Groups II).

Groups I+ and HI-VIIl do not Include the invenlive concept of producing bene chips compising passing a bone fragment through a
grindar or bone mill, as required by Groups #1,

Among Group |+, the PYMC that is derived from bone {claims 2-3), requires different resource from the PYMC that is derived from an
umbilical cord blood vessel (claim 4).

Among Group I+, Claim B does not includa the inventiva concept of obtaining a population of concentraled bone-derived PYMCs; and
supplementing a second portion of bone tissue with the population of concenirated bone-derived PYMCs, as required by claims 9-12.

Furthermmore, among Group VI+, each method, including a method of modulating apoplosis (claim 19), a mathod of modufating mitosis
{elaim 20}, a method of modulating angiogenesis (claim 21}, a method of modulating bone formalion or reconstructing bone tissus
(claims 22-23, 41}, a method of immunomodulation {clalm 24), a method of treating a diseasa that affects cellular function, whersin the
PVMCs are capable of secreting a sile-dependent trophic factor (claims 37-40), or a method of anchoring a metal device within a bone
(claims 42-43), is for treating a specific disorder, each comprising a different pathological change, requires a different treatment regime
and a different method for detecting and monitoring the effect of treatment.

The invantions of Groups I+ through VI shara the technical faature of PYMC; and Groups I+ further share the technical feature of an
Isolated PYMC. Howevar, this shared technical feature does not represent a contribution over prior art as being anficipated by US
2007/0264239 At to HUARD et al. {hereinafter 'Huard'), OR by an aiicle entited "A perivascular origin for mesenchymal stem cells In
multiple human organs’ by CRISAN et al. (hereinafter 'Crisan’; Call Stem Call. 2008, Vol. 3(3), p. 301-13) as follows:

reeAresevasseer e Continued in the next extra sheet
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Huard discloses an isolated PYMC (Absiract -'provides a pericyle having a marker pattern comprising CO146+, CD34-, and CD45-, ...
isolated’, wherein 'a pericyte having a marker pattem comprising CD146+, CD34-, and CD45-... isclated’ is "an isolated PYMC', please
sae the definition in the Specification that follows; para [0013] - 'Once the pericyles have bean separated from the other cells, they can
be cuttured', para [0O58] - *Pericytes are isolated from ... bone mamow'; para [0056] - 'vascular paricyles serve as multipotent slem cells
in human organs'; para [0010] - "a pericyte-specific expression pattem: positive for CD146 {i.e., CO146+), not expressing CD34
{i.e.,.CD34-}, and not expressing CD46 (l.e., CDA5-). ...not axpressing CD56 (l.e., CD56-); Note: Huard does not specifically teach "CD46
-<' as defined in the speciflcation but 'CD56-', since the pericytas taught by Huard serve as multipotent stem cells, it means the cslis are
not complement regulatory protein posliive, which is also known as CD46; Further nole: because of the cells are multipotent, it means
the cells have not differentiated to a specific cell type, therefore, the cells do not expresses markers for specific cell types including
CD46; Please also see Wikipedia for CD46; Speclfication: para [0002] - 'perivascular medicinal calls (*PVMCs")", Please note: the
phrase 'perivascular medicinal cells’ used by the application including 'medicinal’ to define 'the perivascular cells' for '‘medicinal’ use,
which is mquivalent to ‘perivascular cells' that are ‘'multipotent’ or ‘pericytes’ used in the ant; para [0035] - ‘pericytes, or perivascular cells
ara mullipotent for ostecgenic,... and myogenic lineages and are simllar o MSCs in their cell surface expression profile {CD146+, CD34-
, CD45-, and CD48-); para [0013] - ' the extracted PYMCs ... antibodies with affinity to cell surface antigens on the PVYMC.... anti-
CD148" Please see: an ardicle enditled 'Pericytes: cell biology and pathelogy. Cells Tissues Organs’ by ALLT st al.; 2001, Vol. 169(1),
p- 1-11: Abslract - 'Pericyles are perivascular cells with multifunctional ectivities'; Please also see an article entitled 'Disruption of Mouse
CD46 Causes an Accelsrated Spontaneous Acresome Reaction in Sperm’ by INOUE et al.; Mol Cell Biol. 2003, Vel. 23{7), p. 2614-
2622: pg 2614, col 1, para 1 - 'CD46 (membrane cofactor protein [MCP]} is known as a complement receptor').

Furthermore, Crisan also discloses an isolated PYMC {Abstract - ‘identified perivascular cells, principally pericytes, in multiple human
organs', wherein each of 'perivascular cells, principally pericytes' is ‘an isolated PYMC'; Please see discussion above, and the cell
markers that follow; pg 302, col 2, up para - Tha same population of CD146+ CD34- CD45- CD58- cells was detected in all tissues
analyzed (Figures 2D-2J)'; pg 304, Fig 2, Legend - 'A similar cell subset was detecled and sorted in skeletal muscle (D), placenta (E),
adiposs lissue (F), skin {G), myecardium {H), pancreas (1), and bone mamow (J)', wherein each cell in each boxed cell subset is 'an
isolated PYMC'; pg 308, col 2 - 'we hava validated the CD146+ ... CD34- CD45-... phenotype as an indicator of pericyle/perivascular cell
identity throughout human fetat and adult ergans’; pg 308, col 2 - 'perivascular cells from sither skeletal muscle,... bone marrow, or other
organs expressad all recognized markers of MSC', wherein "exprassed all recognizad markers of M3C' is an indication that the cells are
multipotent; Abstract - 'Mesenchymal stem cells (MSCs); Specification: para [0002] - 'perivascular medicinal cells ("FVYMCs"™)', para
[0035] - 'perieytes, or parivascular cells are multipotent for osteogenic, ... and myogenic lineages and are similar to MSCs in their cell
surface expression profile (CD148+, CD34-, CD45-, and CD46-)"; para [0013] - ' the extracted PVMCs ... antibodies with affinity to cell
surface antigens on the PVMC.... antl-CD146'). Without a shared spacial technical feature, the inventions lack unity with one another.

The inventions of claim 4 of Groups |+ and Group VIII further share the technical featura of PYMC is derived from an umbilical cord
blood vessel. Howaever, this shared technical feature does not represent a contribution over prior art. Specifically, an article entitlad
"Isolation, propagation, and characterization of human umbllical cord perivascular cefls (HUCPVCs)' by SARUGASER et al. (Methods
Mol Blol. Vol. 2008, Vol. 482, p. 268-79) discloses an isolated PVMC |s derlved from an umbilical cord bleod vessel (Abstract - ‘'non-
invasiva isolatfon, and characterization, of a rich source of mesenchymal progenitor cells, which we call human umbilical cord
perivascular cells (HUCPVCs)....They present a non-hematopoletic myofibroblastic mesenchymal phenotype (CD45-, CD34-, CD105+,
... 365+, CD146+), wherein each of 'HUCPVCs' is a perivascular cell or pericyte or PYMCs isolated from 'an umbilical cord blood
vessel, see discussion above; pg 270, middle para - 'HUCPVYCs present ... the pericyle marker 3G5 ...characterized as CD45-, CD34-,
CD105+, ... CD146+", pg 273, Fig 17.1, Legend - 'the umbilical vessels. The latter are surrounded by the perivascular tissue from which
HUGPVCs are harvested'; Spacification: para [0002] - ‘perivascular medicinal cells ("PVMCs")'; para [0035] - 'pericytes, or perivascular
cells are multipotent ... and are simitar to MSCs in their cell surface expression profile (CD148+, CD34-, CD45-, and CD46-)'; para
[0013] - * the extracted PYMCs ._. antibodies with affinity to cell surface antigens on the PYMC ... anti-CD146, anti-CD105', whergin
using ' anti-CD1486, anti-C0105' indicating PYMC is COHM05+ and CD146+). Withoul a shared special technical featurs, the inventions
lack unity with one another,

The inventions of Groups IV+ and the claims 22-23 and 41-43 of Groups VI+ further share the technical feature of modulating bone
tissue using FVYMCs; and Groups IV+ further share the technical feature of making an enhanced, autologous bone graft, comprising (i)
extracting from a subject a first portion of bone tissue to ba used as a bone graf, then (i) supplementing the bone grafl with a population
of concentrated PYMCs. However, this shared technical feature doss not represent a contribution over prior art. Specifically, an article
entitled 'The Nall-1 growth factor stimulatas bone formation by purified human perivascular cells' by ZHANG et al. (hereinafter 'Zhang';
Tissue Eng Part A. 2011, Vol 17(19-20), p. 2497-509. Epub 2011 Jul 18) discloses developing an enhanced, autologous bone grafi {pg
2487, col 1 - 'bone autografts’, which is ‘autologous bone graft'; pg 2497, col 2 - 'Low stem cell numbers limit the use of fresh autclogous
bone marrow,... identification of readily available stem cell sources and development of well-defined stem cell differentiation protocols’;
Abstract - bone mamow mesenchymal stem cells (MSCs) for bone regeneration and repair has been a critical endeavor. We previously
esiablished an effective protocol to homogensously purlfy human pericytes from multiple fetal and adult tissues, including ... bone
marrow, ... and identified pericyles as a primitive origin of human MSCs', wherein 'pericyles' are PYMCs, as discussed above; pg 2498,
col 2, para 1 - 'distinct microvessel pericytes (CD146 +, CD34 -, CD45 -, CD56 -) were isolatad and then expanded in vitro’;
Specification: para (0002] - ‘perivascular medicinal cells ("PVMCs"); para [0035) - ‘pericytes, or parivascular calls are muitipotent _..are
similar to MSCs in their cell surface expression profile (CD146+, CD34-, CD45-, and CD46-Y; para [0013] - ' the extracted PVMCs ...
antibodies with affinity to cell surface antigans on the PYMCG..., anti-CD146"),

—-compriging {i) obtaining a first portion of bone tissue to be usad as a bone graft (pg 2488, col 2, last para - 'A commercial human
cancellous bene chip (hCBC) preparation {MTF) consisting of minimally processed hCBC mixed with demineralized bone matrix was
used as a scaffold’, wherein " demineralized bone matrix’ is the ' first portion of bone tissue 1o be used as a bona graft’),

— then (i) supplemaenting the bone grafi with a population of concentratad PYMCs (pg 2498, col 2, fast para - 'human cancellous bone
chip (hCEBC)... with demineralized bone malrix was used as a scaffold. About 2.5 x 10{5) pericyies ware ... seeded onta the surface of an
hCBC scaffold'’, wherein 'pericytes ' are 'PVMCs' as discussed above; pg 2501, col 2, top para - 'Histology revealed clear differences in
endochondral bone formation as early as 2 weeks poslimplantation. hCBC alone ... manifested very limited chondrogenesis (Fig. 2A-F),
whereas the hCBC+ pericytes greup exhiblted robust chondrogenesis (Fig. 2G-1Y; pg 2502, Fig 2).
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{Continuation of the discussion for Groups IV+ and the claims 22-23 and 41-43 of Groups VI+)

Although Zhang does nol Specifically teach the first portion of bone lissue to be used as a bone grafl is exiracted from a subject, one of
erdinary skill in the art at the ¥ime the invention was made would have known 1o do 30, because Zhang teaches uging pericytes
{PVMCs), the methods can improve autologous bong graft in comparison with using stem cells (pg 2507, col 2, para 1 - ‘Advantages of
using homogenously purified human pericytes (CD146 +, CD34 -, CD46 -, CD56 -) over conventional hMEC include.. these pericytes
can be expanded Into large amounts in a short ime in vitro without alteration of their MSC characteristics,... the collection of highly
purified human pericyles... expected for fulure use in personalized reparative and regeneralive medicine of the skeleton', wherein '
personalized reparative and regenerative medicine of the skeleton' comprising 'aviologous bone graft’; pg 2487, col 1 - 'bone
autografis'}, wheraln autologous bone grafl comprising extracting from a subjact a first partion of bone tissue to be used as a bone graft,
as defined by the procedura (please see: US 2010/0209387 A1 to Wasielewski: para [0148] - 'Curreni bone graft procedures involve
extracting bone from other pads of the patient's body (chin, ramus, hip, or tibia]... and waiting for the grafted material to fuse’, wherein
‘extracting bone from other parts of the patient's body' is ‘extracting from a subject a first portion of bone tlssue to be used as a bone
graft’ for ‘autologou bone graft', in which reclpient and donor are the same person; para [0052] - 'extracted from the intended recipienl of
the madical implant or therapeutic stem cell compositions in order fo create an autclogous... the stem cell donor and bone or soft tissue
graft patlent are the same person’; para [0087] - 'graft bone particles ... available from autclogous or allogencus sources. Autologous
harvested bone graft'). Without a shared special technical feature, the inventions lack unity with one another.

The inventions of the claims 8-12 of Groups IV+ and Group Vil further share the technical feature of isolating PYMCs fram bone the
method comprising: (1) providing a sample of bone tissue from a subject; (i) extracling the PYMCs from the bone; and {iii) concentrating

| the extracted FYMCs. However, this shared technical feature does nol represenl a contribution over prior art. Specifically, Crisan further
discleses isolating PYMCs from bone (pg 308, col 2 - '‘we have validated the CD146+... CD34- CD45- ... phenotype as an indicalor of
pericyte/perivascular cell identity throughout human fetal and adult organs. ... perivascular cells isolated prespectively from ... nonmuscle
tissuas’, wherein ‘perivascular cells isolated' are 'PYMCs' as discussed above, and wherein 'nonmuscle tissues’ include bene; pg 302,
cel 2, up para - The sama population of CD146+ CD34- CDA5- CDS56- cells was detected in all tissuss analyzed (Figures 2D-2J). pg
304, Fig 2, Legend - 'A similar cell subset was detected and sorted in ...bene marrow {J)', wherein each cell in boxed cell subsetin (J) is
"an isolated PYMC' from bone; pg 306, col 2 - "perivascular cells from... bone marrow, or othar organs expressed alt recognized markers
of MSC', wherein ‘expressed all recognized markers of MSC' is an indication that the cells are multipotent; Specification: para [0002] -
‘parivascular medicinal cells ("PVYMCs")'; para [0035) - 'pericytes, or perivascular cells are multipotent ... and are similar to MSCs in their
coll surface exprossion profile (CD 146+, CD34-, CD45-, and CD46-), para [0013] - ' the axtracted PYMCs ... antibodies with affinity 1o
call surface antigens on the PYMC.... anti-CD146%)

— the methed comprising: (1} providing a sample of bone tiseue from a subject (pg 302, col 2, up para - "24 fetal bone mamows');

(If) extracting the FVYMCs from the bone (pg 305, col 2, lower para - 'parivascular cells extracted'; wherein the perivascular cells need to
be extracted from all tissues for cell $orting or culturing; pg 311, col 1, para 2 - 'Frash tissues were cut into small pieces in Dulbecco?s
modified Eagle?s medium...Final cell dissociation was achievad'; pg 311, col 1, para 3 - 'Cells from all tissues were then processed for
immunoflucrescence staining’, wherein ‘all lissues’ include 'hone'; pg 3086, col 2 - 'perivascular calls from... bone marrow, or other organs
expressed all recognized markers of MSC'; pg 302, col 2, up para - The same population of GD 146+ CD34- CD45- CD56- cells was
detected in all tissues analyzed (Figures 20-2J); pg 304, Fig 2, Legend - 'A similar cell subset was datected and sorted in ...bone
marmow {J)', wherein each cell in boxed cell subset in (J) is ‘an isclated PYMC' from bons).

Although Crisan does not specifically teach (lii) concentrating the extracted PYMCs, this limitation is determined by the procedures of
extraclingfor isolsting cells from a tissue because it is a basic step lo obtain concentrated cells before culturing the cells to the growih
maedia for cells to grow {please see pg 307, Fig 5, Legend - '(C) Cultured perivascular cells were centrifuged into high-density cell
pellets and cultivated in chondrogenic medium'). Without a shared special technical feature, the inventions lack unity with one another.

The inventions of Groups VI+ further share the technical feature of administering a composition comprising a therapeutically efiective
amount of PYMCs to a subject in need thereof. However, this shared technical feature does not represent a contribution over prior art.
Specifically, US 2011/0177023 A1 to ENNIS et al. discloses administering a composition comprising a therapeutically effeclive amount
of genelically modified PVMCs to a sublect in need thereof {para [0015] - 'genstically modified HUCPVCs are adminisiered with a
pharmaceutically acceptable carrler or excipient', wherein 'HUCPVCs' are 'perivascular cells or PYMCs' isolated from a ‘human umbilical
cord'’; para [0005] - 'a methed for protecting a subject against challenge frem a biolegical or chemical agent by administering a human
umbilical cord perivascular cell (HUCPVC), wherein each of 'perivascular cells’ is ‘a PYMC’, as discussaed above; para [0030] - ‘the
HUCPVCs are characlerized, at harvest, as 7. CD34-, ... CD45-, ..., CD105(SH2)+, ... positive for ...CD146 and 3G5 (a paricyte
marker); Specification. para [0002)] - 'perivascular mediginal cells ("PVYMCs™); para [0035] - 'pericytes, or perivascular cells are
multipotent ... and are simllar to MSCs in their cell surface expression profile (CD146+, CD34-, CD45-, and CD46-y; para [0013] - ' the
exiracted PVYMCs ... antibodies with affinity to cell surface antigens on the PVYMC.... anti-CD148, anti-CD105', wherein using " anti-
CD146, anti-CD10%’ indicating PYMC is CD105+ and CD146+). Without a shared special technical feature, the inventions lack unity
with one another.

Groups |+-Vill therefore lack unity under PCT Rule 13 because they do not share a same or comesponding special tachnical feature,

Note:

Claims 44, 46, 48-49, B1, 58, 67, are objected as using an improper Markush group in each claim. For the purposes of this ISR, the
limitalion ‘selected from' in each clalm Is reconsiructed to be 'salected from the group canslsting of.
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