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DESCRIPTION PHARMACEUTICAL AGENT FOR PROMOTING THE

FUNCTIONAL REGENERATION OF DAMAGED TISSUE 5 Technical

Field The present invention relages to pharmaceuticals that promote

functional regeneration of damaged tissues. 10 Background Art In recent

years, it has been revealed that various stem cells contribute towards the

repairing process of damaged tissues, and development of novel

regenerative medicines that induce functional tissue regeneration by

mobilizing a large number of RS 1d¥ion sites is in progress. To

bring these novel regenerative medicines to realization, (i) stem cells that
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(i) factors that mobilize stem cells to lesion sites must be

isolated/identified. E)@W%&%g@nﬁ%ﬁyﬁm are mobilizable to

lesion sites include tissue stem cells present in lesion areas or nearby
TechnilisStes and bone marrow-derived stem cells present in peripheral blood.

In recent years, it has been reported that bone marrow-derived cells 20

cONFBTRE S MMemiapsekiss daphageacsysice ydbumsrmmindupeiional regeneration of
damaggdeshasism for mobilizing bone marrow-derived cells to lesion sites is

unknown. Bone marrow-derived cells as used herein are distinguished

from hematopoietic stem cells which have the potential to differentiate into
BackergyndeAabis (leukocytes and erythrocytes), and include stem cells

rdpresentgddoy, aells @aﬂﬂtﬂeb@ﬂemﬁl@de%ﬁmﬁS@b aehyEnabeteRbeR! viirds the

< s 1] ogenitor cell groups ent in the bane 25 marrow,.Bone marro
repairi B L R P T e that
induce fynsiiialfisie rrerpeiimidsteehilidage branawnbridebsimescallsdakasion sites is
in prngwsherrdiﬁﬁimna' te ﬂlai@ﬁfb@éﬂgﬁaeg@ﬁwmn @gilﬁréﬂﬁfhﬁ@ﬁjl([%&@ﬁt&lls t}aat are
. e Stromal cells, and tendan cells. Recently,.it has been pro

b e BTt R el R B AR e stem
cells to dewiprypikrsriys herianiatetidentifisd as skin keratinocytes) and 30vascular

esqamdﬂagb@@é@ﬁr(wwﬁﬁgﬁb 'ﬁ%ﬂﬁ@_ﬁﬂk% 1E§§§H %‘;M‘ém&rtif&lﬁ% &n cells
efined as undifferentiated cells having a unidirgctional potential to
present g B B AR R i atpent
peripheg}diaed. antnirrsienie emsliftdrentietr depetitcduitiatthensatential tdediffat epllinte
contribUf RRERNSPLTE disfbgeERINRIRLEASHRORE B RS e AR TYMAIN S 2ing
bone mardan %r}éj Vcaﬁcsil; epdot?ellum, as mentioned above. 35The Slz 0

_ protpinéframfi]y H S P SIS of SO0 AL TRYSE SR VoAl s used
herein agpakiingnishedcirop bermittraisoerrteot vetlicvhich laswihepbesidretdifferentiate
into bloBW&iAe tREICRNREIHRIRYy throcytes), and include stem cells represented by cells called

bone marrow mesenchymal stem cells, or tissue progenitor cell groups present in the bone

marrow. Bone marrow mesenchymal stem cells are undifferentiated stem cells with the
potential to differentiate into osteoblasts, adipocytes, and chondrocytes, and can further
differentiate into other mesenchymal cells such as fibroblasts, muscle cells, stromal cells, and
tendon cells. Recently, it has been proved that bone marrow mesenchymal stem cells
differentiate into nerve cells and further to epithelial cells (such as skin keratinocytes) and
vascular endothelial cells (Non-patent Document 1).  Tissue progenitor cells are defined as
undifferentiated cells having a unidirectional potential to differentiate into specific tissues/cells
other than those of the blood system, and include undifferentiated cells with the potential to
differentiate into mesenchymal tissue, epithelial tissue, nerve tissue, parenchymatous organs, and
vascular endothelium, as mentioned above.

The S100 protein family consists of about 20 types of proteins, most of which are

present in the cytoplasm, but some of which are known to be secreted outside the cell and play
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2 various functions at the time of tissue damage, skin cancer, and

inflammation. The proteins also play important roles in the epidermal cell

differentiation in the skin. In particular, the expression of S100A8 and

S100A9 is known to be strongly induced in about one week after skin

damage (Non-patent Document 2). The S100A8/A9 (or MRP-8/14)

heterodimer has an affinity 5for heparin (Non-patent Document 3).

A8, S100A9, and the S100A8/A9 heterodimer have the activity of

Vﬂmuq 5%%%&%@5 e dampanssiansaaasmandrin Spegraiiss-paldsproteins
also pl@deunsmhples in @ma;emmlwt Warsrhoidg bh tihaheeRiml rmym&blﬁxﬂ Nthe

expresém?l Qﬁ@@l@b%&?‘ 6@/99019%8 d %%es?r Eatledgg I.l%e(fi an t(ﬂ?e Week after skin

However, recent e existence of neura ecame

damag%ﬁ&%d%ﬂﬁ@@ﬁmé 2blls s hPSded o 6o I MRS /b ) hetesaafimeaihas an affinity
for hepmﬁha\wnkpat&le[r)@crm@éme}we SYSEAR) f@maﬁg l@ﬁ@rﬂh@smwﬁ@/&@%@é%@mm have

th t(ﬁ ntrcﬁ feurons, hlch as Ion ons%ﬂ
cact oss ecﬁézrrlowe eé%l %Utr renﬁly sear %|B?é%?o

Documﬁéh"l‘énal regeneration for brain and splnal cord injury, degenerative
diseasesiandjie ke inbgnthexpantgdeARTRAMAMEBHSRIRL YFRIA cord cannot
be rege Eﬁﬂgd(gﬁg )4l !a%u %&g re ﬁaumaetilcrgg [ gf%ht(f:oe?(tiu%ﬁjc%% %e(ig'r br‘eal |Scﬁﬁ g%came
eases. Other causes can bé’injury resu t|ng FOrm brain sarg SN

known %%‘r‘&iﬁ%@ﬁd}f s valla v paraieddano ssdtple tBheonsunal stémeatosikbmeithin the

nomﬁﬂi@bb@yﬁaﬁm@ﬂgﬁ HeemigarehEal Parpae %E@@VI&F@HME%E%T%eumHS
hich +508 ch0|ce l&ut tg stogsstb?arliéal 0removal t% vpid.da motor and h
" ‘fv ST CHSHS B IS e S NN GRRRE R Pt %s Worgey researc

related zomégmé ks anersismeior bhantaatsen ohddiieyebammchativiedintses, and the
like is Bi@RskpRAHRE. from chemotherapy and radiotherapy to
[ unothera e thera chieved satisfactory effects.

ACCOrUMaI S % ﬁrﬁ%&aﬁﬁ% SISUIPBE GHE PRAms FemBi SRy and
Cerebr&iumb?mmIéla@;ms&lthwn@sesmehﬂamagertmmmgtﬁmhmbraimmghﬁm such as
brain tuk8SHISH{ERMA. t[h &rf %Mﬁ%%ﬁﬂtﬁ‘%ﬁ&%@%ﬂéﬁ}é %h%aé”ﬁﬂthave developed from

ocum 0 u Yet at, Stem Cells
cercrab T SR D66 B EAA R8P4 P agmoval 1
avoid dDeegeaiom20043l r128@) f@8:83 N oMpatentrDoaligent 8}RopliosenHykla worse

progno§@tariBIGhCHeRt 200 ERD K a%?l%ﬁleségéﬁﬁg Roerkt %Qrw&%ﬂl e
Documerf]er%gpﬁié ckman et al, J. Immunol. 2003 Mar I5; 170( 233-42

chemothsrany Wéﬁﬁdﬁ*ﬁﬁ% Y8R SRy BotRshicveratiyiaeiary effects.
Accordiplgjpctivedshttie present imid htiendshet isolatefickentifnfactasimobiliziagpossible,

and rest6Rl34RRALEISIEWRIE AN IAMAGEL HFRUES TG HRAR g S: and to provide

inventions utilizing such factors.

[Prior Art Documents]
[Non-patent Documents|
[Non-patent Document 1] Wu Y ef al., Stem Cells. 2007 25(10): 2648-2659
[Non-patent Document 2} Eckert RL ef al., J. Invest Dermatol. 2004 Jul; 123(1): 23-33
[Non-paient Document 3] Robinson MJ et al., J Biol Chem. 2002 Feb 1; 277(5):
3658-65. Epub
[Non-patent Document 4] Ryckman et al., J. Immunol. 2003 Mar 15; 170(6): 3233-42

Disclosure of the Invention

[Problems to be Solved by the Invention]
An objective of the present invention is to isolate/identify factors mobilizing cells that

differentiate into damaged tissues to lesion sites, and to provide inventions utilizing such factors.



10

15

20

25

30

35

3 [Means for Solving the Problems] Once factors that mobilize cells
differentiating into damaged tissues are revealed, the administration of
such factors to the body allows the mgbilization of a large number of cells
5(which exist in peripheral blood or local tissues) that differentiate into
damaged tissues. Thus, the development of novel regenerative medicines
which promote functional tissue regeneration is made possible. The
present inventors examined the possibility that bone marrow-derived cells
might be mobilized to skin grafts from non-skin tissues in the process of

[Meansston Sbfinigahs phamlaticn into 10living tissue, thus contributing to skin
it gehe o AR 2 e S IYERICH NG (IR NGO e [UBLated, the
time in the world. 3a arge amount of borie marrow- erived cefls are

adminighniy ef e thgrasisutahpd e ptieevmibisimei lizstemed s dwagariveler efisells
(which as@stlifigreipigied oty 6fdesnakhitianiagts caRoBNieS Miwsala galls, Thus,

vascular epdothelial cells, and epidermal keratinocytes in.the grafted ..
the devi% et 51 nov%Fi E%eél%‘aﬁve med%cme Wi]l(% gécl)lré‘l?%% g é}g)gﬁgtissue regeneration is

Skin, and mo ohe marrow-derive
made pasgipév-derived mesenchymal stem cells; 3) the factors which mobilize

bone prasEamwrieniesl draspRatMsb SR cals fim:peirheat BlRadids might be

... the grafted skin.are S100A8 and S100A9 released from the necrosed . .
ol T P YOO AR SRS pReten it
living tigraignibravontobisscinchyniiisseregsoisitvlated emcaulithey frovelodribe
followinpP e Baseghanthasefindings, the present application provides the

1 a g e G L AL Koh i o 2y
2) the n®10iiAd proweinatiopadseivedarcte aretdfaresinondioratyinf (ermaldiiorblasts,
adipocyRSCHREINY b AsDN A SRE LRI A PAAAGRIOIRIB ) BRBhACAIRRIRI Brafted

. a cell that secretes an S100A9 protein; and 30(t) a cell that secretes
skin, an, @fgﬁg%?a?exﬁﬁnowﬂerweg cells inc ude%)one marrow«c!enved mesenchymal stem
cells;
3) the factors which mobilize bone marrow-derived mesenchymal stem cells from peripheral
blood to the grafted skin are S100A8 and S100A9 released from the necrosed tissue of recipient
skin; and
4) purified S100A8 and S100A9 promote the migration of mesenchymal stem cells isolated and
cultured from bone marrow. Based on these findings, the present application provides the
following inventions:
[1] a bone marrow cell-inducing agents, which comprise a component of any of (a) to (f)
described below:
(a) an S100AR8 protein;
(b) a cell that secretes an S100A8 protein;
(¢) a vecior inserted with a DNA encoding an S100A8 protein;
(d) an S100A9 protein;
(e} a cell that secretes an ST00A9 protein; and
(f) a cell that secretes an S100A9 protein;
[2] a tissue regeneration-promoting agents, which comprise the component of any of (a) to (f)
described below:
(a) an SI00AS8 protein;
(b} a cell that secretes an SI00AS protein;
(c) a vector inserted with a DNA encoding an S100A8 protein;
(d) an S100A9 protein;
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[2] a tissue regeneration-promoting agents, which comprise the
component of any of (a) to (O described below: (a) an S100A8 protein; (b)
a cell that secretes an S100A8 protein; 35(c) a vector inserted with a DNA
encoding an S100A8 protein; (d) an st00A9 protein; 4 (e) a cell that
secretes an S 100A9 protein; and (0 a cell that secretes an SIO0A9
protein; [3] a method for inducing bone marrow cells to a damaged tissue,
which comprise the step of administering any one of the following

(e) a colpfeniate eida )i (@008 prdidat ambose tissue is 5 damaged: (a) an

Rrotein, I ecretes an 5100A8 protein; (c) a vector _
Ha C%%%%é% withsaglbél\?g\)aexﬁgﬁﬁ%rg’n S 1 00A8 protein; (d) an S100A9 protein;

[3] a meghod fdndneingdatdaasry wisHaA Y frdtsigan dFa vdidhsespsisthe sirp of

adminStt@0Ahprateior (hé]falvethgddae piaotio e @pmagasiaseiose tissue is

dama%&generation, which comprise the step of administering any one of the
ollowing materials of (a) to (f) to a subject whose tissue is damaged:

(a) an SEIMSPINGOAS protein; (b) a cell that secretes an SIO0A8 protein;

(b) a cét) tharecteriRser rHOAR grsiBiA encoding an S1 00AS8 protein; (d) an
(c)a é&%%%ﬁé%t%% a DNA encoding an S100A8 protein;

(d) an S100A9 protein;

(e) a cell that secretes an S100A9 protein; and

(f) a cell that secretes an S100A9 protein;

[4] a method for promoting a damaged tissue regeneration, which comprise the step of
administering any one of the following materials of (a) to (f) to a subject whose tissue is
damaged:

(a) an S100A8 protein;

{b) a cell that secretes an ST00AS protein;

(c) a vector inserted with a DNA encoding an S100A8 protein;

(d) an S100A9 protein;

(e) a cell that secretes an S100A9 protein; and

(f) a cell that secretes an S100A9 protein;

[5] use of a material of any one of the following (a) to (f) in the manufacture of a bone marrow
cell-inducing agent:

(a) an SI00AS8 protein;

(b) a cell that secretes an S100A8 protein;

(c) a vector inserted with a DNA encoding an S100A8 protein;

(d) an SI00A9 protein;

(e) a cell that secretes an S100A9 protein; and

(f) a cell that secretes an S100A9 protein;

[6] use of a material of any one of the following (a) to (f) in the manufacture of a tissue
regeneration-promoting agent:

(a) an S100A8 protein;

(b) a cell that secretes an ST00A8 protein;

(c) a vector inserted with a DNA encoding an S100A8 protein;

(d) an S100A9 protein;

(e) a cell that secretes an S100A9 protein; and

() a cell that secretes an S100A9 protein;
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(e) a cell that secretes an S 100A9 protein; and 20(f) a cell that secretes
an S 100A9 protein; [5] use of a material of any one of the following (a) to
(f) in the manufacture of a bone marrqw cell-inducing agent: (@) an
SIO0AS8 protein; (b) a cell that sectretes an S100A8 protein; 25(c) a
vector inserted with a DNA encoding an S100A8 protein; (d) an S 100A9
protein; (e) a cell that secretes an S100A9 protein; and (1) a cell that
secretes an S100A9 protein; [6] use of a material of any one of the

[7] a nreineiak od qay emgrpiribg éottamiatattlte GF Brivsedn3onsibedfationlpriomatoge

marroR@eNto(@Han2dAAgprotein; (b) a cell that secretes an S100A8 protein;
@@&gctor inserted with a DNA encoding an SIO0AS8 protein; (d) an
(&) an PGt n; 35(e) a cell that secretes an S100A9 protein; and (0 a

(b)a C@éméﬁm@ssdﬁ@ﬂﬁ)gmpmtem S [71 a material of any one of the

(c) a vEOURWMIBEHR) $Rth L TDNUS LA @16@!&%‘%&@6}3 -a bone marrow cell to a
g g{]a@(%%ed tissue: (a) an S 1 00A8 protein; (b) a cell that secretes an
(d) an é’m 5(c) a vector inserted with a DNA encoding an SIO0A8

(e)a cqb}dtemecretes an S100A9 protein; and

(f) a cell that secretes an S100A9 protein; and

[8] a material of any one of the following (a) to (f) for use in a method for promoting tissue
regeneration of a damaged tissue:

(a) an S100A8 protein;

(b) a cell that secretes an S100A8 protein;

(c) a vector inserted with a DNA encoding an S100A8 protein;

(d) an S100AS9 protein;

(e) a cell that secretes an S100A9 protein; and

(f) a cell that secretes an S100A9 protein.

Brief Description of the Drawings

Fig. I shows in a diagram a method for producing GFP bone marrow-transplanted mice.

Fig. 2 shows in a set of photographs the accumulation of GFP fluorescence in grafted
skin observed after skin is grafted onte the back of GFP bone marrow-transplanted mice. The
left photograph (A) shows nuclear staining with DAPI.  The middle photograph (B) shows
green fluorescence of GFP-positive bone marrow-derived cells accumulated at the skin graft site.
‘The right photograph (C) shows a merged image of photographs (A) and (B). Bone
marrow-derived cells are reconstructing skin tissues.

Fig. 3 shows in a diagram a method for extracting regeneration-inducing factors from an
excised skin piece.

Fig. 4 shows in a photograph assay'results of measuring the migratory activity of
bone-marrow derived mesenchymal stem cells in skin extracts using a Boyden chamber. These
images show blue-stained bone marrow mesenchymal stem cells, which have migrated from the
upper compartment of the Boyden chamber through a 8-um micropore polycarbonate membrane
filter into the lower compartment containing skin extracts, and adhered to the
lower-compartment side of the membrane.  Skin extracts collected from two-day-old or
six-week-old mice were placed in the lower chambers.

Fig. 5 shows in a set of photographs Western blot detection of the S100A8 and S100A9

proteins in skin extracts.



10

15

20

25

30

35

(d) an SIO0A9 protein; (e) a cell that secretes an S 100A9 protein; and (1)
a cell that secretes an S100A9 protein; and [8] a material of any one of the
following (@) to (f) for use in a method for promoting tissue 10regeneration
of a damaged tissue: (a) an SIO0AS protein; (b) a cell that secretes an
SIO0AS8 protein; (c) a vector inserted with a DNA encoding an S 100A8
protein; (d) an SIO0A9 protein; 15(e) a cell that secretes an SIO0A9
protein; and (f) a cell that secretes an S100A9 protein. Brief Description of
thBiprawings iriyrhosherashinlativingiarhepsriatibintfog proginingidrextracts eluted
from a%@fﬂ@rm aﬂmgmﬁggg% dﬂiﬁ%n@%éﬁ-_g@&ﬂliﬁwgmi_ﬁ@@g @r@f&é&ﬁ@%ﬁ%ﬁiﬁ fraction
the acqum uorescence in grafted skin observed after skin
Were s aé%??é{)dy ogr@g (t)ﬁé?élg:aﬁ%f& Eﬁ‘gegcﬁﬁes%gif%é%ﬂ%splamed mice. The left
pRdeodraprvean shdwi atiple assaisindsvifnDARI EHsenidgiatpyctegraplef bone
marroWBlesheWmeIGRAHarerGeRea-ahGhHR Resitive.8R06 By IR SerRd celig: image
b cgmulqﬁgf at the skin raftstes_réﬂe rght%got rﬁ][gl};%lshowgdg
shows BT PR SR R B g DS M ESAG A ga e upper
compagnecnd cdtistriotidgrstiinrtibsuthsough tHeigidrepomws of afdiagranach iathma binding
fractiofQh QXIFAGHRE FEAE MRF AL AR DAMGIREHIBCIO bR dr Qi SR LUCLIRE 3R fIRR R rtment side

fih Fi%.‘ﬁf shows in a photograph assay results of measuring the migratory
of the mye f?rﬁ’f bone-marrow derived mesenchymat stem cells in skin extracts
usirngy & Boyden chambphoTdpegeh3 Vim@geblshdwcohine: sttined 196Ae8 and S100A9

proteindATEAW: MG RCOMIRLSIMi68 s Wik PRye migrated from the upper
c%mpgrt ent of the Boyden chamber through a 8-um micropaore
polyear

| i THACHASTARL AR EX RESSIAR Y6HET EampaPiviest 2EMARiIng skin
eﬂi@ct@,shndfsaiﬂfmpwmgth;ﬁﬂawey-mnmarfmmmiﬂg didlm_ignﬁmja ra@ity of bone
marrow -&!Ji'i@éﬁ%%%%&&ﬂ&ﬁ—ﬁhq @tgﬂreeﬁwqm%’égtﬂ{cﬂ g 5'@@5@&9&%{%{) lagedse

i in the lower charmbers. 35Fig. 5 shows in a set of ﬁahotographs Western
images| SRy é%ﬁt%ﬂ%ﬁ@@l@%%ﬁ&%w stem cells, which have migrated from the

upper compartment of the Boyden chamber through the micropores of a filter into the lower
compartment containing recombinant GST-S100A8, GST-S100A9, or skin extracts, and adhered
to the lower-compartment side of the membrane.

Fig. 11A presents a set of diagrams showing a FACS result for CD44, PDGFRa, and
PDGFR] in the CD45-negative cell fraction in peripheral blood 12 hours after administration of
GST-S100AS or GST-S100A9 vig the mouse caudal vein. Fig. 11B presents a set of graphs by
quantitatively analyzing the population of CD45-negative, CD44-positive, PDGFRa-positive
cells (Ieft), or CD45-negative, CD44-positive, PDGFRB-positive cells (right).

Fig. 12 shows in a graph therapeutic effect of S100AS8 on cutaneous nlcer in normal
mice.

Fig. 13 shows in a graph therapeutic effect of S100A8 on cutaneous ulcer in diabetic

mice.

Mode for Carrying Out the Invention

The present invention provides bone marrow cell-inducing agents, which comprise at
least one of the components of (a) to (£} described below:
(a) an S100AS protein;
{(b) a cell that secretes an STO0AS protein;
{c) a vector inserted with a DNA encoding an S100A8 protein;
(d) an S100A9 protein;
(e) a cell that secretes an S100A9 protein; and
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proteins in skin extracts. 6 Fig. 6 shows in a photograph elution of a
heparin-binding protein in skin extracts eluted from a heparin affinity
column by a concentration gradient of NaCl. Proteins in each fraction were
separated by SDS-PAGE and detectedl by silver staining. Fig. 7 shows in
a photograph assay results of measuring the migratory activity of bone 5
marrow-derived mesenchymal stem cells in skin extracts using a Boyden
chamber. The image shows blue-stained bone marrow mesenchymal

() a cadtehatceitsstmdviolBheA Syigrated from the upper compartment of the

Baydep #Rambenhsousn he misioPaes %ﬁeﬁ@iﬁﬁgﬁ Qache promoted by inducing
heparin-binding fraction in skin extracts (to the lower compartment), and
bone %ﬁé?@%efbvmﬁ&w&e%@ﬁ?ﬁﬁ%%@a@%@eﬁ- EAtig P ARAPRdIERI 08! Sh dhgsabove
ingredients set dfmimstbsiaphs Westahe bidtdetestionsafihbeSiO0ASang GO AAgent in
_ o ; > T : o oxr ; ows in.
i A P BN L AR I
medicipg ot JgrapHReiay HERARSTBIHR ASGHRNE tHESTGHARSAhetuRy [dhp gibilization of
bone nmanewdpitdegiinesenshyialdistegicabtissives kit ek deiscd N g By pER or
ﬁmctioﬁgﬁmﬁf'rg&ﬁ§%}}§f&§g%§ g@&:ﬁ! E)ll i &&&Qﬁdop UG AT 1858%%@%'&@(1 by
~ stem cells, which have migratec from & Upper companment of the
in vitroggoblireHabEP e BgIR thdakiicbptes of a filter into the lower
campheiment, COriatrirg %@@m’@ﬁ’g@ﬂ&ﬁéﬁ&@é@@é\&cﬁéwﬁﬁﬁ% HeSiucing
exts nd adhered to the lower-compartment side of the membrane.
eeents S B PR o nty o
an indyseymrrnetenef SomterrRisup erecDdnmbdatlve el feastiind preventive drug to
prevenp&féﬁhﬁbﬁbbk@Qﬁﬁﬁrﬂ@ﬁf%;ﬁﬁﬁfu@ﬂ@?ﬁﬂﬁﬁ@é@&@ﬁﬁ%&u&i&pﬁ&&rn@ber of tissue
T-S100A9.via.the moyse, caudal vein. Fig. 11 resents g set o
e B R e e P A
c%%tw@w@mhcpagm issftarndrdpasivdgativebilizing bone marrow
cells toGRMBhpastived @it pestivg Gallshdahbrifdtnl 20 eMhitenabemthts of (a) to

® descth ég%%ﬂ%,eﬁect of SIO0AS8 on cutaneous ulcer in normal 25mice. Fig. 13
Shows in A graph therapeutic effect of S 1 00A8 on cutaneous ulcer in

(a) an SidhdRPratest Mode for Carrying Out the Invention 30The present

(b) a cdNVRRURDBEQVAH8S DORE PRl Rw cell-inducing ggents, which comprise at
{c)a Vé&%?tu?sgleté) \E\Q %OB}E’X%%QE,%PJQQQ gjl S%AE?;S)%%%? below:

(d) an S100A9 protein;

(e) a cell that secretes an S100A9 protein; and

(£) a cell that secretes an ST00A9 protein.

The above-described agents are administered to blood vessel or muscle.

Such agents for mobilizing bone marrow cells to peripheral blood from bone marrow
mobilize bone marrow cells to peripheral blood from bone marrow when administered to blood
vessel or muscle.  Once mobilized to peripheral blood, bone marrow cells are induced to
damaged tissues from peripheral blood.

Thus, functional tissue regeneration can be promoted by using the agents to induce bone
marrow cells to damaged sites. Thus, the agents can be used as an essential reagent in basic
and clinical studies for developing regeneration medicine and regeneration-inducing medicine.

Furthermore, regeneration of damaged tissues can be promoted by using the
above-described agents. In particular, the above-described agents induce bone marrow-derived
cells to damaged sites when administered to blood vessel or musele. Thus, the above-described
agents enable promotion of functional tissue regeneration even in tissue damages of brain and

heart where it is difficult to directly administer agents from outside of the body.
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(a) an S100A8 protein; (b) a cell that secretes an SIO0A8 protein; (c) a
vector inserted with a DNA encoding an SIO0A8 protein; 35(d) an S100A9
protein; (e) a cell that secretes an S100A9 protein; and 7 (0 a cell that
secretes an S | 00A9 protein. Usthg the inducing agents, functional
tissue regeneration can be promoted by inducing bone marrow-derived
cells locally (near the sites of administration or application of the above
ingredients, or damaged sites). Thus, the inducing agents can be used as

anjésseialrangetitinbbasievand shisieahstiuedisIdopavelRRifigsue regeneration,

which 'GIERSR gm@&ﬂs@%@&ﬁ% 89&{%%&;1%“@“@6@%%&%%e?xo'ie! example,
it IS possible to assess in an experimental animal the mobilization of bone
(2) an HAPSRRISHRIEY cells to essential biological tissues and the degree of

(b) a ctBSHE: RPAItee HiLHDIONASELE: reconstruction. In addition, induction of
issue regener ionﬁﬁ@n be studied hy: in yitro maobilization of bone

(©)a V%r?aorrrcl)l\}\?53 ec'rav_‘g% cells. ‘i\ofif‘ﬁ‘r’t e a(r)l:gey,I Q?e)é(‘grper?aﬁ%lh of damaged tissues

(d) an 83 AP grsiisited by using the inducing agents. Furthermore, the

(e) a clbOug-gesadbed MdugingRaantaale expected to be used not only as an

inducer/promoter, tional tissue regeneration but also as a so-called
(Ha Cegg]r%i\{fgn ?\g/gegfu%ntgqépé%rgﬁf? & functional impairment of tissues/organs

calikedgshircrdtioipromatingbissust tpssneratiom ivdlisedrlaedapitgntiingrigne
marrowld@ikedela) laatraskessionRladgoeipiedehenoesm berfRMBIGHII when
. dming%?gcist é)fdthe ?%%?ent invention %}%C ude ag%evsnts f_or mqﬁ:llszgebﬁ%?e marr gy
CEIlS to p e PHETAl BIE S Y o bBITS AHESH S Wi CorpHEEssRR Shl s
thetrmpen exsiplaadibifo fde sevibeoti nptiovne(eiganeSiDON8gndte it fra
promof&fl EE@&@?&%@&%&%@@Q&@SH{%@U‘ﬁh@Qﬁﬁ)f@ﬁé@ﬁﬂ?{ﬂ@?@&ﬂﬂdﬂ%?d@%ed in
ﬁbrinoenCOd' %%33 S%%gf\g g%tgln; i?) gn Stl gOAQ Pgrot,eln;, %) a cell that,On comprising
SERr A WIS BF ARG HERTREITBHRRESHS $806KY
(1) theplareinnThiecabd verdesertie d 2déniseaenaatniii3trechtérblo bal the seedent
inventifﬁﬂ%@ﬁlmercially available fibrinogen and thrombin can be used. Examples include, but
are not limited to, fibrinogen HT-Wf (Benesis-Mitsubishi Pharma), Beriplast (ZLB Behring),
Tisseel (Baxter), Bolheal (Kaketsuken), and TachoComb (ZLB Behring).

The type of tissue to be regenerated is not particularly limited. The tissue may be any
tissue, as long as it is a damaged tissue.  Such tissues include, for example, live skin tissues and
tissues obtained by biopsy (surgery) from the body (brain, lung, heart, liver, stomach, small and
large intestines, pancreas, kidney, urinary bladder, spleen, uterus, testis, blood, etc.). In
particular, the agents of the present invention are efficiently used to regenerate tissues (brain,
heart, etc.) that are difficult for direct administration of agents from outside of the body.

Bone marrow-derived cells that are mobilized to the damaged tissue differentiate into
various types of cells to contribute to functional regeneration of the damaged tissue and
maintenance/enhancement of the functions. In the present invention, examples of damaged
tissue include, but are not limited to, tissues damaged by various pathological conditions, trauma,
burns, inflammation, autoimmunity, gene abnormalities, and the like causing
ischemic/hypoperfusive/hypoxic conditions. Damaged tissue also includes necrosed tissues.

Tissues in the present invention are not particularly limited as long as bone
marrow-derived cells can differentiate into the tissues.  All types of tissues in the living body
can be exemplified, such as skin tissue, bone tissue, cartilage tissue, muscle tissue, adipose tissue,
cardiac muscle tissue, neurological tissue, pulmonary tissue, gastrointestinal tissues,
hepatic/biliary/pancreatic tissues, and genitourinary organs. Moreover, with use of the above

tissue regeneration-promoting agents, treatments for inducing functional tissue regeneration
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25Such agents for mobilizing bone marrow cells to peripheral blood from
bone marrow mobilize bone marrow cells to peripheral blood from bone
marrow when administered to blood vessel or muscle. Once mobilized to
peripheral blood, bone marrow cells afe induced to damaged tissues from
peripheral blood. Thus, functional tissue regeneration can be promoted by
using the agents to induce bone 30marrow cells to damaged sites. Thus,
the agents can be used as an essential reagent in basic and clinical
becomsiydiesiiermde velopinguregeneréiion s editine ianddebrnenatiominaueingkin

Weundg]%gi%@% nd aig#?g:rql l@qrﬁ’s«g erat%%mgf dam ed te'.?esﬁj P Cgarc%%n myocardial

promote y usil é above- eSCI'I n par Icular,

infarctighobangdEGinee Iaaéw&arﬁdu&é%@ﬁe%%méw@é eRIpsity-dafhegenes of

ammalsIt&%M&t&ﬁhﬁ@tﬁlmsmm%@aﬁtﬁ@iﬂﬁ&ﬁﬁi@h@ﬁ&@@l@ﬁﬂuﬁlﬁg @gents include human
vs:d describ ent enable tion of functignal tissu .

and nOfﬂqul]enera c%rrr}l%%’ew In %ssue Yamage: es g% %Va:l}l %ncf Helf’;lqr miﬁaear%eo ﬁhu‘é%afhc aees rats,

monkets,isbtip a8 Fihbsteriagsires i gunsi@siss the body. 8 The present

inyentemisg meoygaﬁ@ @Qﬂ@@@@&kﬁ@%lﬁ%ﬁﬁ%@&dwtmm%s patients.

. WhIC e. co onent to
s o T o ST A b SRS el o e
as comppEytoakinritese eepwit ammen&“bgm@aﬁ si @@Aﬁ@m@teﬁwe(@pame also
efficier? {0009 RFQIEIR; d@},@;@q},l«dmﬁt@ecretes an SIO0A9 protein; and (1) a cell

thgt secretes an rote| The agents o or oting tissue

R T e B R e i B AR ha i grem
cells, oggpllagied tisbithesefiosasimiiustionkdrotesoerihemeittbtoand platshets, and include stem
cells re@@é%ﬁﬁté%?@éﬂsd@m@gﬁﬁvﬁ%%éﬁ%%&ﬁ%éﬂ@d%ﬁ@ﬂﬁ?ré&%e@éﬂ%?!ﬂﬁdstem cells,

vessel or Moreov romotin tIS

b S es of kits
one G SRR TR BT B OF MO SR8 RN o S s
progentive etlbpepmaitioned tom poﬂterhsmmt\m mBldmmganvamjlgnf the present

inventiti eARNB:; N AL REtVENe Kita AL PEMRING USS e FRICBEITAHRACtS) or peripheral
blood co?{né%lrosflngHematopmetlc stem cells are nonadherent, while bone marrow cells of the
present invention are obtained as adherent cells by means of a cell culture of a mononuclear cell
fraction of blood obtained from the bone marrow extracts (bone marrow cell extracts) or
peripheral blood collection. Moreover, bone marrow cells of the present invention include
mesenchymal stem cells, and have a potential to differentiate into, preferably, osteoblasts (the
induction of differentiation can be identified by observing calcification), chondrocytes (which
can be identified by alcian blue positive staining, safranin O positive staining, or the like},
adipocytes (which can be identified by Sudan III positive staining), and other mesenchymal cells
such as fibroblasts, smooth muscle cells, stromal cells, and tendon cells; and further nerve cells,
epithelial ceils (for example, epidermal keratinocytes and intestinal epithelial cells express
cytokeratin family), and vascular endothelial cells. However, the cells to be differentiated into
are not limited to the above cells, and the potential to differentiate into cells of parenchymatous
organs such as liver, kidney, and pancreas are also included.

In the present invention, bone marrow-derived mesenchymal stem cells, bone marrow
stromal pluripotent stem cells, or bone marrow pluripotent stem cells refer to cells existing in the
bone marrow, which are directly collected from the bone marrow or indirectly collected from
other tissues (blood, skin, adipose, and other tissues), and can be cultured/proliferated as
adherent celis on a culture dish (made of plastic or glass). These cells are characterized in
having a potential to differentiate into mesenchymal tissues (mesenchymal stem cells) such as

bone, cartilage, and adipose, or skeletal muscles, heart muscles, further, nerve tissues, epithelial
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15(1) the above-mentioned components, (2) fibrinogen, and (3) thrombin.

In the present invention, commercially available fibrinogen and thrombin

can be used. Examples include, but are not limited to, fibrinogen HT-Wf

(Benesis-Mitsubishi Pharma), Beriplals(t) (ZLB Behring), Tisseel (Baxter),

Bolheal (Kaketsuken), and TachoComb (ZLB Behring). The type of tissue

to be regenerated is not particularly limited The tissue may be any

20tissue, as long as it is a damaged tissue. Such tissues include, for
tissuesdphmiplectivetskindibsued amdbtissuesabtained oyl lbivpsyo{ungenyfomblood,

periphttzpﬁ BRQM!QF%H%EH&%%&%@&ﬁi?ﬁ%%?ﬁb&@%bﬂﬂ@hﬁ@%&&%&ﬂ%% skin, nerve

i pancreas, kidney, urinary bladder, spleen, uterus, testis, blood, etc.). In .
tissuessyaRAIArAAe aGARETEIIHY HRESSHTRRICRHSHAS EmGetPaReFpgrow-derived
pluripregeserateelissuesofier ainrrbegityspaipthataneceilfiatdtaos ditaatterized in having a

potenti%gﬂ;' i&f.%@ﬁﬁtgfi%eéﬁﬁﬁéﬁﬁ i?é’é@g S&&BM? %0%2%9 ﬂ%{*&%{{&}’%ﬁ{éegﬂ(\(g gr into

cells that are mobilized to the damaged tissue differentiate into various
nerve fses Hial SR EEERIENE S IHBISRANS Bisne catis et brgcaapragdpred onto a
culturetifishecentbsiainieaaficeiehanbedient of the functions. In the present

'”ﬁ%%%%ﬁm%%‘ ﬁpdég&gltx @%ﬁgcté?@ugdﬁg II% vaugtgrgla']mhlllrm 'E)%gnltos’tem cells, or

tissues damaged by various pathologdical conc |t|ons,(t)raurﬁa, urns,
bone margH ARERL IR aRT e asAbimvanties anmuidrmkent slgairg!ls, and have
a poterdfiscdeffiiciyne peciuaive/ ypositoondiiqis Handgrditidtieaalsation can be
identifif¥ IBJ)Q §BsIRGN &S ctffslﬁa ?osri) c 0};' r%:rélft%é vtvhecﬁrg Se@é IYSEHE ?arglglot blue

. partlcular?y linfited as long ds bone marrow-derive Cells can differentiate

positiviypin@gisialisnin Piput v viaisies i the lilingadinnerian (dishesppifadentified by
Sudan UGS ekimiissgerBoaitissued caitiagestisemn A Uetiatias e iBEIBRSE, smooth
muscletlg’esl%? SRR NGRS Ic%ltlI Ssﬁ%’tﬁl .%r?iogz}.% ltggégg ! gﬁ”%%?\%%éﬁss%?gmem cells,

gastrointes inal lissues, 35 epa |cfblﬁary pancrea(flc ssues, and
epiderryariedlsrihain foriplase Nadrdoob e xpigs e s farsimbunitidwirkeratin family, or the
like), eﬁ@%ﬁ@f@&!ﬂ@(M@@i@ﬁ[ﬂe@@ﬁﬂ&r}ﬁeﬁwﬁﬁ’?&ﬂéé@ﬂHQﬂ&ﬁéﬁF@ﬁﬁﬁéﬁiﬁﬁﬁﬂls express

regeperation cames, Poss ot anly in cutaneous diseases s S
extoke RN AR s PR RR I GS DML S BRI RAGG D BRI
parenchymatens gsenayserbdshise ddbigtalardapenionamy dtewdialrinfdfetamtiabsheslls are
not limifag i enduBRYsinfarction, gastric ulcers, and enteritis. The types of

animals to he administered with the above tissue{?jt%eﬁeration- romotin

C

AR HER AR RARC SR RO RGN R SIE SiRicRogrgErow strom
pluripogsmsiptifieel lsyobbergenaudiinpledpachusramsetsicen hetsxenarkesdbpidwt are not
iimited?@Qc%l[@t&m{&a B&H{@%ﬁ%@g&gggﬂga ?&%dc?n%qﬁggttt;&{m%%t B bw cell

e present jnvention can pe a inistere lapete lents. It s Know
extracty e o O e B R A i aring Of
isolatediffindnte taatcdisioampare ¥itolkskinfutdemimmbomalnpersemsesthehagahtgem cells,
bone m3NG RIBRBMHIRYRRIOR artalses10efisle %Bfﬂé%@ﬂﬁﬁ’{?ékﬁh Hi3RRIER can be, for

|

patients. ne marrow cells of the present invention are cells other
exanpf 4l RSG5 T B B G o LU CHERGR Sl e postive, but are
not limladkoeytes, erythrocytes, and platelets, and include stem cells

rAREREEAE SR SENS W IER-DRVERER L Dl i fidied, RORE AW btromal

. mesenchyrnal stem cells, bone marrow stromal pluripotent stem cells, or
pluripogat stemm Gl Sfu SRR ILEROeRE st gells can be exemplified by, but are not

limited to, cells which can be obtained by methods described in the Examples. Markers for
mouse bone marrow mesenchymal stem cells, bone marrow stromal pluripotent stem cells, or
bone marrow pluripotent stem cells can be for example, all or some of the markers of
CD44-positive, PDGFRao~positive, PDGFRB-positive, CD45-negative, Lin-negative, Sca-1
positive, and c-kit negative, but are not limited to.

Tissue progenitor cells are defined as undifferentiated cells having a unidirectional

potency to differentiate info specific tissue cells other than the blood system, and include
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15progenitor cell populations existing in the bone marrow. Bone marrow
cells of the present invention can be isolated from bone-marrow extracts
(bone marrow cell extracts) or peripheral blood collection. Hematopoietic
stem cells are nonadherent, while boﬁ% marrow cells of the present
invention are obtained as adherent cells by means of a cell culture of a
mononuclear cell fraction of blood obtained from the bone marrow extracts
(bone marrow cell extracts) or 20peripheral blood collection. Moreover,
undiffsepiiaiedndiy betivothhegasete difEntioiaindhiderseadnohyhtiabsteppithelial

tissue, GBHse BOAOFRAMRIRIRLS IS aRIRIRINIZ DilAtaRiM AStaeRIRsSItRGve.
m%u%lon gf differentiation can be identified by observing calcification)
c

nBrAF GBS HSL G MER L AR B AP BY FAABATR S e Ll ont invention,
the corgpérzanits Depiolsitivel sasinimg bihtheolie)nadip@o e (ddsivibedntsee are not
particuilgﬁSJtiﬂﬁﬁegﬁéqgﬁﬁdéltHQ%E% SHalng) nan RINeIHYARERABYIDALERYS

Zésuchﬁas broblasts, smooth muscle cells, stromal cells, and tendon
MATOWEFEVER ST

RARY REFRO BN AISMeTRIOSIRIO8r eXarfpiamalsdastHal
regeneladiatipooyEsgngdntesiitial prithel iahveelise xpre seroptidee iathiddéioiyh @reast one
of the MASEHRMENEPINGIRLCEYR A %Wé%ﬁ@é&ﬁ{@é&}?%ﬁ iIﬁ%Ee;{}H&t&t@ RISty of

g note'%mt d to the above cells, and the potential to ditfferentiate into cells of
100AS grem iR mia indBrg dHRctgen! s Tiraredaarialoants Biadanaiecyte(s) gyt suppross
activitipsahtide dh 80thetbreppresbattinitg ntich 00a8eomal (9] dhiste ek nhasapciiyimlc

proIifelth%ﬁ Rl RORGHRAROYE BHHMARBW%%&%&&%H& Qa%l!f fa%E(QQ ﬂﬁlﬂﬁf{: ﬁ\gﬁn/ enthance

pluripotent stem cells refer to cells existing in the bone marrow, w are
the fungfjen 0 {bsRhas eHRrH98 B3 marrow or indirectly collected from other
tissheetybsaefthnskinlsadipdsecrandsatRentdiasioe$)] @HBeartOOAI proteins in the

. . nroli : | ' _ plasti
maucuf%u;%arﬁg m&kf%&é%gggge?r%g{%%ﬁ%gﬁ%&% i%f;ﬁéé’ Otg%%&gﬂ%%ler?ﬁlﬁu%re human

glass). These cells : cerize C )
and nogrruRan ARl e Senphaxerslified he benrynalcsiaatscBIRyksenpigs. dogs,
rabbits lemesteartingeuard pidinese oy sheletalmmisciesrdieatlintisease i iieranimal to

be admgﬁgy&etjﬁwsfhg%wﬁgg% %f%déi?s)&ges (pluripotent stem cells) and can be -

tained from a collectio one marrow blood, peripheral blood, or
mEeA A HhPISHE NS NeRCRE AgRsBS BT EptitaIRgensEiivn quemaking@gents of the
presentﬁﬁ%ﬁtﬂﬁﬁb@ﬁlfd@l’bﬂ@@ﬁ@%‘bﬁ%@ LG @Mirﬁ&iﬁﬁﬁ@)ﬂﬂilﬁﬁ%ﬁﬁﬂﬁifié&ﬁ& amino acid
e -deri uri tem cells, or bane marro
s G e S UASSEIE P B el e sso
includeqirpspamistichmepiacivaptiysupdvaln wsthe raiiegrmntisinedhesmiso acid
sequen&Kiit SEQUDNEYELLSSULS thaxGansHiue SAeh Do Miigfsating: 4NRse proteins

which SHR-READARANEE ALISIRE.AN B RS L D & S IR G
TRifg Body. one marrow mesenchymal <tem céfis Bone marrow < cHons,

insertiogfsadop RihBeantsidmaseins, ardermienaerofSPATPONAL btdnpréligngf which are
functiokBRPEGERAIAVRN IR HATRIMNLHRRIBIHSIRMLGENS adfack baNe A0S BIIONEY ®: 1, 3,
or 5; anﬁ'ﬁrfﬁ?o’i%%t&p%?f?r?% ib’%}%ée"éé‘éoé’%@ﬁ éﬁr&e '”%.‘%gﬁ'ﬁg@d'ﬁeﬁ”“a“c’” t
"~ can be iden ified Byo serving CAlCHicAt] )% f ée(Wﬁ Sﬁ%ﬂﬂ%g

conditigge miffe BN asiamptikiegpbsinvel attilsingy wafcanin FEROSHMO stithing Sornd which
are fundhEnkkg)e iROCHIES Mrﬂ%}éiﬁ'aﬁﬁﬂgﬁﬁgﬂﬁg Sindidan WRRAVErIBNINI NO: 1,
3 or5. O the like), and other mesenchymal cells such as fibroblasts, smooth

’ “muscle cells, skeletal muscle cells, stromal cells, and tendon cells; nerve

céhs, Yigdehpoiis: TSodinenmatuel oriaiufoligmeaiinwhichatigeregents of the
present %@Kﬁ?ﬁt%ﬁ%@ bv.cRRIE Keratin %%m%éﬁ_fh%%ﬁ#ﬁ(ﬁl); ﬁ*%g&lﬁlé?b | l?sgl%r the amino acid

exa, : r eratinocyte intestinal epjthelial cells express

Seqmm&y%&f’ét%rﬁil?’?’t?ire |ike)%ﬁ§£¢bd%§r?éﬁaﬁf%é1§,hﬁﬁ’aeﬁ?ﬂh’é}” RSB RIS
include prefedolisvbiqharantmatienolly organksuehtiasivernedngyisangthancrisasicid
sequencElBVeNEy 10INgTentiated CElls pre gkl %l*fﬁféﬁ%t}%iﬁE’?z‘{&dﬁ%'J%-) isolated proteins

. . 20Moreover, humay;ulbone marroé/l\{ mesenchymal stem cells, hone marrow,
which CQIARKLSE an amino acid sequence with one or mofe amino acid substitutions, deletions,

insertions, and/or additions in the amino acid sequence of SEQ ID NO: 7, 9, or 11, and which are
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pluripotent stem cells, or bone marrow pluripotent stem cells can be

exemplified by, but are not limited to, cells which can be directly obtained

from collecting bone marrow (bone marrow cell extracts), peripheral blood,

or adipose, or obtained as adherent ddiis through culturing of an isolated

mononuclear cell fraction. Markers for human bone marrow mesenchymal

stem cells, 25bone marrow stromal pluripotent stem cells, or bone marrow

pluripotent stem cells can be, for example, all or some of the markers of
functiqngilpegativésC Bubmengstine candi G ddpusitivesdid seqecnot hiffileq i6 NO: 7, 9,
or 11; MArepuelaBiohe-RANG ATV RIBSENEDYTeASIEm REHRIPRNG PR AL ent

di tstrome&h ﬁ;gotent stem C%Llfls’ or bone marrow pIurli%otent stem ceI_Is can

conditipRs W hphied BBt Afe Mot 4oRMteFTBUERBWRIER LANSE Soldnd Byand
which areflwodgodeyrivmaalditg Etarppiesn Mankeisrfotinansiedarné seareove of SEQ ID
NO: 7,9egenghymal stem cells, bone marrow stromal pluripotent stem cells, or

ban m%rrow pluripatent stem cells can be for example, all or some of the

S FFRPRA BRSHIE PRterpsdtivaleptiesrpIpsHRAPrising the amino
acid seQRAS:nEGAYEDLINCNdgaLive7 Scarl! posiivies Aotaddteegaivaldpukare the protein
comprigfh 'ﬁ‘i&tﬁﬁi&% §<§H'§é¢{f‘eﬁ98? @E@’ ﬁﬁll@(ﬁr , %?ff!p%j‘)?%ruﬂdlﬁ%r c@g%ﬁﬂed n the art

. cells having a unidirectional potency to differentiate into specific tissue _
can isollft PrFERTRARCIha B ISBAtSalkrErripR (R dhe arotsHirerapRisiRg e pmino acid
sequenbavilgROdPoiEncy [ Sliffeveptiate bitenveranetivial digplanenihelislume of
ey i 1l r r lax en elium .

sk NGRS, PRACH TR QO RSO

Handbogk B eptfivybrishlighed bi estarhe Sre sk inW®Hdon, the components
bésiaeplas eagsoanasol it easracgsis ipddaild esaribRbAREVR Gt oy the
: rticyl ligng g,ast mpQqnent not. inhibit the
i B et oo I B 5 REBAH bone
marrovleEsrRbhidye Beaarbrdtissue regeneration-promoting agents of the
piRsesihinveiiicr Mayseom Qﬁiﬁfo Kbiﬂcké'tiiilaﬂlé% ﬁfitﬂ?@ﬁél‘éﬂ&@ﬁéﬁﬁlim acid
. opents (a)-to (A descri abpve, related molecule(s) that proma )
st B s D A Rl IR EL R R R o o
L, 3, 5.rbi8te8 Motsdundrshtaen bushnasty eaelaat totherntaeinsorsrpeiog the amino
acid se@EhEOPRBONARIOE B, B09AR dastarsithpidegmaiaineRplfierioriand

ifferentiation of bone marrow-derived cﬂls, and factors that

Geners e R B E AS QVLIBAF KB enes spduch

Alteratigiseid srelspHdisspatiencse spased RstsroelforGrHdms mASIGTIAD prntengore
amino 468 @RAULIBEs2g8RIHANdHSHEELaRNBFARINBIRAMONRGAYSNISAHIAG proteins
such asRhose EB}QIS’SQEE%”%%QS chfﬁn saerc]{uence with one or more amino acid substitutions,
deletions, insertions, and/or additions in the amino acid sequence of SEQ IDNO: 1,3,5,7, 9, or
11, and which are functionally equivalent to the protein comprising the amino acid sequence of
SEQIDNO:1,3,5,7,9, or 11 are included in SI00A8 or SI00AS proteins of the present
invention,

The present invention also includes artificially-produced mutant proteins as long as they
are functionally equivalent to the protein comprising the amino acid sequence of SEQ ID NO: 1,
3,5,7,9,0or 11. Known methods which cause random mutations to a given nucleotide
sequence include substitution(s) of base pair(s) through nitrous acid treatment of DNA (Hirose,
5. et al., Proc. Natl. Acad. Sci. USA., 79: 7258-7260, 1982). This method enables random
introduction of substitution(s) of base pair(s) into a specific segment by nitrous acid treatment of
the segment desired to be mutated. ~ Alternatively, technologies for site-directing a target
mutation include the gapped duplex method (Kramer W. and Fritz HJ., Methods in Enzymol.,

154: 350-367, 1987) and the like. A cyclic double stranded vector in which a gene to be
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15 and non-human animals, which can be exemplified by humans, mice,

rats, monkeys, pigs, dogs, rabbits, hamsters, and guinea pigs, but the

type of animal is preferably the same as the animal to be administered

with the above ingredients. The §l00AS protein in inducing agents or

tissue regeneration-promoting agents of the present invention can be

exemplified by, but is not limited to, proteins comprising the amino acid

20sequence of SEQ ID NO: 1, 3, or 5. The SIO0AS8 protein of the present
introdievé midnacantalzm inalde dristeipsravbichiarg fghctienally emhbsalangieﬁdﬂalds are

hybrldfgé?i%ﬁg@mﬂﬁé@ﬁm &‘iﬁm&ﬁﬁ@lﬁﬁﬁvﬁ‘&%}@ g RNO l/egtogrdérived

Examples, of such proteins include; 1) isolated proteins wh| comprise an
complemaniary sualsstiandd ity %f&%é@éﬁ%mstm&%ﬁm@ﬁgaied with the eyclic
single siehetiod s cnse riahshcagd beadsitions didhe.arviid eid W@ﬁﬁ@@y using a

DNA ﬂ@l}i}@rz%e?’wﬁ{cﬁ 1@%%@’ Hlé@e%?o%ségﬂl% gﬁgyf}g% aIe dtgetg Ot a ]légfra ion.

comprisi sequence o

e amino acl
isdii %éalﬁ'??ﬁ’éﬂféwmer@%ﬁé &%a@é@wm%%aﬁhwﬁﬂwﬁna@ preferably
withm%Lmﬂmommwmz&ma@mﬂmakﬁmfbedmﬁipmdﬁes@aﬁu@mzﬁdqf
S I’ ich are ionally.equivalent to the protein .
conprny T aclids Bl S ST B L Havine
Slmlla"ﬂ%ﬂ'@‘ﬁrﬁ’@#ﬂlﬁ%&ﬁ@aﬁ’é@ﬁ@&)ﬁhﬁmlﬁégﬁrﬁ@@ﬁmWﬁ@&mg Proteins of
the presgeritsaitbe ima@@prm@mlm&ﬁngaﬁ&ﬁam@ﬁémmea@bﬁla@kmt% hove

mpri the amin acid. sequence of
subst O R SR C R S e e el g mrisng the
amino m%%%mﬁ%ﬁ&%h&}véte’ht&dﬂ% cprrd;iem Comsprisitigethubstiitiorsisid
cons1d§1%ﬂliﬁﬂ©@tﬂﬁ$@@1| RibiEaufing aﬁﬁﬂé— aﬁdm&ﬁmwﬁzﬁ@ Heen

at protelns 35wh e an ami cids

aCtIVIllgg Iriore APhiSSSETRYS ll%qﬁons ol Ig{néiﬁ%acr%%ﬁﬂgﬁge %&% f@oﬁ% {led in

the art.the amino acid sequence of SEQ ID NO: 7, 9, or 11, and Which are 12
fuﬂﬁm@wwqu;m%%m%%%@ﬁ%ms%mreeﬁﬁ';lgvmﬁ/@hmig&ﬁﬁigm%u%@gﬁsm
or an a eins.which are epncode
amino B R R B S LB AR PO RO p AP acid
and glutamie sudd gg‘qth@rgg@ pPBE@IDONGd8(s10has &y cnd sshichgime, glutamine, serine,

threonifl) efRRAIL/ @rﬂ%‘f@l@ﬁ@%@ﬁp@[&’ﬁ%ﬁ@%&@ qggcﬁﬁ‘ SsHRINAACKFEAUEAGE,
of SEQ .ID 5NO: Yﬁ 9,0rl _ JIsolated protejns which are functlonally

ISOIGHC%RI&%? R Bl 66 REIRE i SR R s Banths brame 45ds (such
as threqu@e1v8i®, Indjsolatimaydnd omotomriesionpea{oghes tyrisnprpteinylalanine,

tryptopﬁggépmm@?:mo acid sequence of SEQ ID NO: 1, 3, 5,7, 9, or 11.
se skilled in the art can |solatw§rote|ns which are functionally

SR OSSR XS RS A hiRT SfPRYeLR gteHEE i ERrmple,
constxth@aﬁ;@,t:sj Freiar)l 1, by known methods (supplementary volume of

1 k L rising the
e S
amino H? SEIHenre ey’ %%dle% fﬁa&é%ﬁ%lvﬂ% ea?étﬁambﬁmhods that utilize

hybridiegjitivalefihso i’shra patpiel DBRYRsiigditd GMiR 0eCidGaqyeniet off He@risent
mvenn&lx(%s InGwrid 1 SESLINEBde, Qfoée$:§ﬁaéélﬁﬁ BONE m%‘m%&dsﬁ}'se&ed asa

b ce -inducin act|V|ty Protelns ich’comprise an amino aci
probe, %1[‘%8

HiH & bridizmin éhse?oag%glﬁt%ﬂonsf% dyleidiatignasAsEAS,
perfommddindadﬂhhrg&atln(ﬂmtmnﬂ’ieaﬂeltbﬁhq selactoafBhQH MNaiologns, I7N9a as a

nucleotﬂfejs!: Aakw h"fﬂl@ %J}@%%'Qﬁ@ l%ﬁ%ﬁ%%'@@élt% t%px%rt% %‘n L& {rllsgl?) Ofs that

amlno acid sequenc 1,3, , of clu
o fun AL AT oS AL 2B AR BRaisiny ol gemmes edveishly
homologoiw”nactdmsd& asgkivoverinolidetieerhaange s @9icbsuedye, and desirably 90% or more

identity.
In a specific example, the term “stringent conditions” refers to hybridization conditions
with 6x SSC, 40% formamide at 25°C and subsequent washing with 1x SSC at 55°C. The
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Alterations in nucleotide sequences caused by the polymorphism may
result in one or more amino acid substitutions, deletions, insertions, and/or
additions. Naturally-occurring proteins such as those comprising an amino
acid sequence with one or more aminbtacid substitutions, deletions,
insertions, and/or additions in the amino acid sequence of SEQ ID NO: 1,
3,5,7,9, or 2511, and which are functionally equivalent to the protein
comprising the amino acid sequence of SEQ ID NO: 1, 3,5, 7, 9, or 11 are
stringdncjudigdidsSIOA8ii05100A A teinscof e prebeminientiorentratidiher

tempe%?t,eq{d@%@@'ﬁ s%ﬁ%&}glﬁ" etﬁ(%ret gﬁlﬁ"gg 19%%%1‘?91 se%% (58111 If?rl]%r?ssso asto

. long as they are functionally equivalent to the protein comprlsmg
obtainfe(risu¥iaEag N ce of SEQ ID NO: 1, 303, 5, 7, 9, or 11. Known
mahiticssunicl @@dﬁﬁif@fd}?ﬁﬂfm am@mhs tmaﬂgs\@mmgemd {6616 8614QITGRe ST00ASR
ase pair(s) thro trous acid.treatment o
or S}dwfiff%@%&*ﬁé R T S L Pl Gl o 10
NO: Tihid. hethet [dr w188 sdefsth introduction of substitution(s) of base pair(s)
interévsipe wﬁ@ﬁe@mﬁ&t@mﬂmﬁm&ﬁre@miﬁem tempaemettasimthcid

fo.b [terpatively, te I site- dlr ting a targe
s A et b DI M BC GG i il i acd
Sequewre@ﬁ&#ﬁﬁ%wiwoﬁ 3549390 567, Tlusrymridiiehirec ngsyoifadb trtesequence
ldenmﬁlmsaadads«ag%rdmm:Ip@ﬁeftﬂ)xgdf% &aﬂaﬁéoﬂi&@?,%al si8siendsore (for

0 IS separat Int e rand Se Si e stra are

examgf R O R R e SR PG A Ay Ep apid goquences
can be dstegnigedvstngorhplepieaitsepsingits sirahd DimdnEanzaanyla homology
searché€ StEUQIFRRZYR) SIS W@Wﬁ@ﬁwg@ﬂﬁﬁﬁ SHABHeHMERIRe BNA Data

h | id d fill
Pk e e R e R S fne
AnalysjgabheIgatioata Banhﬂﬁmmﬁ@%hm&bolmlds to be modified would
http:/AREWYaEA M w@%ﬁr&iﬁm&gwjtmﬂ@ anchmareRreferahly %MAST can

e cor SRR A0 PO S0,  HC E SC cvm

(examples pé b vingld de BAIAIR Trmigtainihg Hbmarigetyf OFCRY exbsiat protein.
http:/ARINGIDS. ahﬁ%hegmggmswe&ﬂ%w@% Ftat?ttejnﬁxth?SHiﬂi‘gﬂégm R15(3): 403-10;
utjon.in ove substitution of amino acid(s), an
s S S AR el
Acids %efqu_b?ﬂ% 25:SBEMBIBIY. 1, 3, 5, 7, 9, or 11. Conservative substitution is
CW'%I@“M@@EWQEB&VB&HQ@H&W D AGId(SLRf &aﬁ@l’% usm%Advanced

portant for protein activities. Such_a conservative substitution of am
BLASﬁ?r&@%“@ BRGNS (o eaR R BtRedR o wings Rlgsiplissusr it
programacivigroupgisulablat d 0 cah Setvative subsiBEROB inelide dhsi asehfoo matrix, and

gap exidfidS M%@Fﬂé@&i‘% g%ﬁgw&eaﬁ?g}ﬁﬁﬂgﬁﬁb Qf‘% idie &”i‘i”ci (H%% %sﬁéctively

aspartic acid and._glutamic acid), unch ar amino aci

(et R e ERg (RS0 PR OBty Sy LS.
2264-68phpodlar amirSaéids]{sclall a9ekiire,. Walines dadcihe, [EDXISOBWB@)

pm@@npaﬁﬁﬁ?@wﬂv@ﬁw'Bﬁﬁgangég%?& AR R%@gnﬂf%ﬂerép%y be

acids (such as threoning, valine, a eucine), atomatic amino
Pfotem%lémfe FPa"é‘%W&fsm‘édlﬁl‘fémﬁﬁléﬁ‘Fﬁ@St%%‘ﬂﬁa}?é] W‘ﬁl@%@ﬁé}fﬁh sugar chains
and theMkeehvelimonitofeanativecsehatiistionveaybinaieasenfigiomn wgh\itirRs proteins.
Pmcuﬁﬂ&%‘?@a i %H?s“#&l‘{%lﬁ 8 t!i"%&?‘ﬁh&{ AN 22'0, S‘%dxﬁ'é’#]ﬁﬁ" S0y vary

which are tunctionally equivalent to the protéin‘comprising
depending on the hosts used for expressmn However, even if there is a difference in sugar
chain modifications, all proteins having properties similar to those of S100A8 or S100A9
proteins disclosed herein are S100A8 or S100A9 proteins of the present invention or proteins
functionally equivalent thereto.

S100A8 or ST00AS proteins can be obtained not only from living materials, but also in
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amino acid sequence of SEQ ID NO: 1, 3, 5, 7, 9, or 11 can be obtained

by methods that utilize hybridization. That is to say, a DNA encoding

SIO0A8 or SIO0A9 protein of the present invention as shown in the SEQ

IDNO: 2,4, 6,8,10,0r12,0ora fragdént thereof is used as a probe, and

then DNAs that can hybridize to them are isolated. A hybridization

reaction 30perfolmed under stringent conditions leads to the selection of

highly homologous DNA as a nucleotide sequence. This increases the
the forohahtewobisatitcy proteinsatog gimiegtroteinsitihewrerieicidnallyn appropriate
expresﬁi%ﬂ'g gl 10 mﬁlﬁl?dgﬁﬁ)%m&ﬁ% ngﬁg@@%m@ﬁé 7880 éﬂgl,li’@yengineeéing

.homologqus nucleqgtide sequence.include those havin ® Or more, an
techni g U 05 B RHBREIJANCAS SR ATSBUE M LA (R i may be
incorpbsitinbent eonrgtiopsiiefarsdesybridizatjendtngition $iwithetx G8Sedl 0%k xamples
of hos{RETBIIPG A 220 AR IBYDSRIPRREN IS RE WItRX RS fe %&B%si&b?e%ﬂr pGEX

stringency. degends on conditions such as salt concentration, formamide

and £. ¢gffcen B ESRES KB BY SFRTTS B BSIIPHILHKINER in the
glutaﬂmnteﬁha'aﬂﬁsﬁsaseqw v S se 673 ditRIn MESWEXtTmQWted with¥igene
encodig%h@g RlveEe @Rf@(bo[%%ﬁ%&? %@J\%YR[&%@C? e gﬁi 'E'gcgﬁ @194%9’5&% %%?EZ 1 by

0A8 5or S 100A9 protelins other than those proteins comprising t| .
heat shoglinidethiated freticarproseieia tmvand themsisoppsithip B taslagdesida (PTC) is
added Rrbtéins wibickparesfomnoti ol iequiSaiON @GR DERCOMPIBIAgtNeins.  Since

i [ e 7 rl mall "
L e T
readilygiepgr RErHigmh PoniBmty eclerarsdy emgdegianby 10identity of at least

30ftaddinionettrrefioatihp 208 asortarappliodeapiafarabloBofstanmorsbios
recomﬁ%gﬁ?spl%’ %%A%ro@gﬁ%g@ r!\'gu {]rféty cﬁi}%?vr\}ﬁlé:rll%%ﬂgcerig%%ﬁge%egsﬁggts expression
amino acid sequences can be determined using 3 AOMO ogy search sité
vectors, fgrifsionerrrieirdhebaihipreh intdietdgy Sbarkte F0dirtag. pagthg like are
commdBtiAGTaRSH.ASeganling SEARGH carbbRisad 16 thedoNA PratacBadknown to
-Japan,(DDBJ) [examples of which include the homol search page....
e D B O R S, R SBR ERn o
sugar CREW./\GRRLCERIDR Kl B OIRIElIAsorAGIRRKIT R FAtLOF diithdnsratecelie arombast are
also useRIN@BRIAShisI0he Garrigd quigkyouphing, WeR SiiahinRaN BN atansfection of
oseo LR ARSI en Q5 el so) ich el
host/vasts: sxetomsheti bermsathag oW BUASTiomissem o8 08A8Lor S MBA Biwbieins.

Moreov&@9Perb A ah@3d Shtd U8 hidinS Firadoisbos \WreIMB RN EY A otdRMRdenovirus
6: 460-480; Alts%gul., S.F. et at, Nucleic Acids Res., 1997, 25:

26
Vec{or%@%- EB%T.S P65t m%]%,vﬁ?tf?{é'calculation of the identity of amino acid
sddyenbésugsimyotaivantde: BegsTidntine mentieisdhieddtysatiwarly or
extraccfRIRIREGRATNG fplowing: blasimisdisedra Hgg)ﬂft@g@ﬂﬁ’b HUREGLMAIEISpure and

set at 1Q, all filters are set at OFF, BLOQU is used for matrix, arid .
(%’ f Ea f?ieévl using separation an purlaﬁrcation methods

homogenous. roteins may be separated and pur
which are commonly used in protein purification, and are not particularly limited. For example,
proteins can be separated and purified by appropriately selecting and combining a
chromatography colummns, filters, ultrafiltration, salting out, solvent precipitation, solvent
extraction, distillation, immunoprecipitation, SDS-polyacrylamide gel electrophoresis, isoelectric
focusing electrophoresis, dialysis, recrystallization, and the like.

Examples of chromatographies include affinity chromatography, ion-exchange
chromatography, hydrophobic chromatography, gel filtration, reverse phase chromatography,
and adsorption chromatography (Marshak et al., Strategies for Protein Purification and
Characterization: A Laboratory Course Manual. Ed Daniel R. Cold Spring Harbor Laboratory

Press, 1996). These chromatographies can be performed using liquid phase chromatographies
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25gap existence cost, per residue gap cost, and lambda ratio are set at
11, 1, and 0.85, respectively (default parameters) (Karlin, S. and S. F.
Altschul (1990) Proc. Natl. Acad. Sci. USA 87: 2264-68; Karlin, S. and S.
F. Altschul (1993) Proc. Natl. Acad. 34. usa 9o: 5873-7). Proteins of
the present invention, or proteins functionally equivalent thereto may be
proteins subjected to various modifications such as physiological
modification with sugar chains 30and the like, labeling with fluorescence
such apHRIdibaisdiv¥E k(bstances, or fusion with other proteins. Particularly in

regpeRRinanisdhah il B HRSEHPRd AR, slogkRhain maskficaliay gﬁr?gf;lgd

) varyﬁ?epen ing on the hosts used for expression. However, even'i
proteng 5 Hifferdhe S s YT R hRyHHEdt SHEns o RG REMADIRY Bropfcrayresent
inventisimifaoporthosefohSHOIAR of tBE@RAShpioteinidisciosd grloardin@m@onents) is 50%

or morélaﬂﬁ%ﬂh§r&%?&rﬁm%@%d3? ﬂ@ée@ﬁ%X?m&Q Q59! %{%@&e’ 160% or close
35functionally equivalent thereto. SIO0A8 or SIO0AY proteins can be

to 100%ntailREHRBELI SR g MAtEreIdaBardis ihe ptficatpn sehniques and
analytivat tevibinprisdbytineoshilatingtigene sohahhcodenieserd BOpAN D $3%, 99.9%,
99%, 4AARERRIAte expression system. In order to obtain SIO0A8 or S 100A9

proteins by genetic engineering techniques, the above-mentioned DNAsS

whdseaneb e Prtrtial b reripdorsrbta R Hess saY s s avsHind basny
purificappioptiatel expregsiothsystesh pndineycarithencbamexpresEREmples include, but
> I r.Syist licable to.the present invention, . .
N TR
above-gepteneshrmanessby selunsidiiprotdimafiltrrinnanlidreogtisahesatase
precipi(459n) d6bane cQitadiod Uil G@8lonGhrincpraapaab It DI genmantaning gel
100A8 or. SIQOAQ pratein is.introdu into an E. coil strain suc
oo B R AN SR Sha dfl e
isbpHspyhene H4948 rictd St  IpTieinisol the dedier togi ageiis enéissypression
regenci@tiGSpréuaaths i@&ﬂ@(ﬂg}ﬁ%}ﬂm&@@ﬁ@s@ E‘ﬁl@é@@d %Q@@r@&ﬂb@giﬁﬁiﬂy include
resent invention adsarbs. onto Glutathione argse the expression
o O L R AR g s ] GRS are
exemplefiedhntdytaphyotAimdgition e barnisis rigynarsmbikpphied lasts and cell lines
derived DSH/RSHT). sm;}m&g, @BI@]EEE@&%’@%'D@@)?Q&%@@A@ FoRIHOAR also ?e
teins. First, when bacteria are used as hosts, expression tors
produe g T i s P At P LR U8 R (MR 19049
proteinggiepding BN avairibid 084 §arndtl §0A%srotsissstedalaiding tokid gihussecretion
signal-dDESUAMANBIKACITED (:;g@fm%v@m &b@&@‘@jﬁt@m f@ﬁ&ugﬁ(ﬁ GTA CTG CTG CTG
= [ r rms iqn.of sugar chains, . _
66 O R L R Ge EIE N by QB Eb R sgion vector
ora geﬂm@teafra}faﬂfset@sefﬂﬂ(@}mﬁmmgy, i§14786,:1988) nfumthelizusiclys such as
fibrobldBAMNA '%ﬁ#&l@gﬁ'&%ﬁ?gfé{%ﬁ gxghgz\é\]{zg%s'3&%&%&%&5@1&%}:%0’[ cells, and
omaters such as CMV, ,.an ny of these host/vector
other o8 RSl iAo Al e ALRS B SHBoRY BFatbpAged o, DNAS
with th@mmmmqmes céﬁ@se&m@wﬂuﬁeﬂl%imiuﬁ@mﬁﬁg@nﬂ@m from
which (ASERSERAYIERFVECIRBHRRAY R VREIAkSmANH AYERAPASF R ARANI Wbjected to
. vectors, Thuslgsrb ained proteins of the prﬁﬁsgnt invention may be |solateg ‘
tissue rearaRattoR 7 G SBRPS CRTRSaF (i SRVSHdRMEMBIRa Bl BtRiREe target
subjecteabtpritsins thatcnat substantfathbhussednd
DNAs which encode S100A8 or S100A9 proteins of the inducing agents or tissue
regeneration-promoting agents of the present invention may be cDNAs, genomic DNAs, natural
DNAs, or artificially-synthesized DNAs as long as they encode the SI00A8 or S100A9 protein.
DNAs which encode S100A8 or S100A9 proteins are normally contained in the inducing agents
or tissue regeneration-promoting agents of the present invention in a form inserted in vectors

(such as gene therapy vectors).
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homogenous. Proteins may be separated and purified using separation

and purification methods which are commonly used in protein purification,

and are not particularly limited. For exgmple, proteins can be separated

and purified by appropriately selecting’and combining a chromatography

columns, filters, ultrafiltration, salting out, solvent precipitation, solvent

30extraction, distillation, immunoprecipitation, SDS-polyacrylamide gel

electrophoresis, isoelectric focusing electrophoresis, dialysis,

reBrpsnpliesatiche gadetthetipy. vectorEgbthp lrssht iroenticogrambide shvicinelgot
iimite&ﬁl%lﬁs%ﬁﬁ@%@&[%???ﬁﬂﬂﬂ'%@@?%ﬁﬁﬁﬁ‘@%@@i@%ﬂ@%ﬁiﬂh EéOElB?s

chromatqgraphy, gel filfration, reverse e chromatography, anc
adeno-GaK R EHF A BT ST G ah A S TS RS, and
papilloParifivatioecemsl 350haxaetdrizatiomedoraboratontaloprsaditadiidfs Eajuences
which BRUEL 8y GRIEkS BRI HARe L ARRIBIO AP eSSt d9M. THRe&sion, and molecules

. . chromatographies can be performed using liquid phase chromatographies
which g5 BEeeS B paipigipisg ENA stabiifoyer, proteins of the present
inhem&mmgargm@a_thmymbgtaﬁﬁalbnguﬂﬁ&gipgm@ns dfehe piesctérmvention may
also co}ﬁ%’?%ﬁi%éﬂﬁ&f&%‘f mt% EB@/Q@%%&%&C@CHQ& %E?é@cmity of inducing

invention (proportion_of the groteln of the present invention in total protein.
bone magrapsiRIntes e Hoos!l sraRiERS 569 I HIOREPHOSH SF HGHRISnssTtdnt the
DNAs 808odbngnbese PaYabpeptdes.100% or close to 100%. The upper limit for

"Cﬂﬁé&&‘&%@%ﬁh%&%&%g%mn‘%%g&@QPtigﬁﬁWﬁéﬁﬁrﬁ&?ﬁ%%‘@'g agents of

techniques of those skilled in the art; of which examples are 99.
the pregangsngonclydosrahpptrpiimgg .af%vaféa%ﬁlpassubﬁt%mﬁawﬁnﬂké&f the
adminigiatéin iﬂeihmimﬁu@mhﬁnpm_réﬁed by ﬁujgcﬁ@p,uﬂis’ahﬁ@nﬁﬁtﬁﬁdm&;@g
admmi?éa‘é‘ p&%%%%z%ﬂ&ﬁ%’ﬁ%ﬁ%&ﬁ?”tﬁ%@%%?glg%‘éem%é@m%g‘%&&%‘}q}’ss@é‘t are not

imited to, proteins substantially puri y approp y selecting and
regeneiRibipfitRi HE LRSS I HERF R eRIER EisHE CORIACTRAYS ntravascular
injectidififittratiom] Sajiogoal nsolvast pigetpitati on ssoheMIRERA injection,
. distillation, immunoprecipitation, SDS-polyacrylamide,gel electrophoresis
L L TG i e S

locally administarae (dos eppnplorsiovho shistdindsmalindiiéing eaenheye alls or

palpebii$Sua| RGENS AH AR ANAERGAIEMS Risthe AviesantiRvERALieN AES mucous
relea, include all types of tissue-derived cells,in.

d ot secreted hasicall rv
e R L Do ks oI SoR L s St s o
such). put are not limited to, fibroblasts (such as normal skin fibroblasts and cell

lines desined dnamiianyaiier eyt Gelifoperieting:tAAGBFdEnE QOMR age and

roteins,can also he rodu he fallowi anner. A vector
the G0y CEing A S EnE 0 SHODA SISHCLS MY DI ot o o
the progin gensse s teorB @edivitbenacaigg ONAGKXY wighte s88fatigmer kg body
weight SIEABHEAROAIAGENAAT Ghe AGA e Ade HENGTR R EIroe681 mg to

TACT TG CTGTGG GTT CC GT TCC ACT GGT, (MC; SEQ,|
100,000 3¢ P}, .%%8 S%%Wﬂg%%é% Fvec €8ra§‘agﬂ%t%ﬂ%%a06!) & 8??%%%01"8 ot
S100AD pudtedetiorasiar therappductasimeerahwithliaN SekoautheS 98ABrob BKIAS
proteinéSHEP RaRER@hLsRdbaabastrand: Gl ines Ser\ed ersironm)s NGk in the

cells, and other.cells. Examples of secretion signal-encoding DNAS
damag 1SS B PTG AT EoM SN AL U e BB e e B ehReals or

tissue rigvematienppating agtnstafitespiestng amientibty perfrommittvcheateese
celigdarve:liberatee Illégfé%ﬁnﬁxu?fmltﬂé’gggﬁwgftﬁfgrﬁfe%&mﬂlvention can be

subjecteq to tissue regeneration, cells fro ét;g rget itself, or cells . i
Tormul e G OB S kTR R IBah BN faaeRceutical Science,
latest eddgemédatio Fubriésprefcrablyangeliaston, U.S.A), and may contain pharmaceutically
acceptable carriers and additives together. Examples include surfactants, excipients, colorants,

perfumes, preservatives, stabilizers, buffers, suspending agents, isotonizing agents, binders,

disintegrants, lubricants, flow promoters, and flavoring agents, although they are not limited
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DNAs which encode S 1 00A8 or S 100A9 proteins of the inducing agents

or tissue regeneration-promoting agents of the present invention may be

cDNAs, genomic DNAs, natural DNAs, or artificially-synthesized DNAs as

tong as they encode the SIO0A8 or 3400A9 protein. DNAs which encode

SIO0AS8 or Si 00A9 proteins are normally contained in the inducing agents

350r tissue regeneration-promoting agents of the present invention in a

form inserted in vectors (such as gene therapy vectors). 17
theretcExanoiescohihe geneithe rapy vegiprspofahb prege ntSpeefitiemanglicdandutle light
anhyd AR BHEIIRS 10 BIRS PN MARIO IS QY KGOt ST IIHEINR SO R,

adenovirus vectors, adeno-associated virus vectors, Sendai virus vectors,

carmellgsh dadiruchartRIsprRO REetdoshd pisHvRrRPYHIS ekl the gene
polwimwﬁwmgrm@nﬁfimprwh@ﬁgyﬁamm yehals hediich-elfiidatiuatyacid
. C SSI
vl eSS RIS L U 90 E A S e,
com stpselyAg BgEIRIGMItHssue regeneration-promoting agents of the present
inygtidoncmaymisaeantainhpattiot pepiides OESDAOAHB 00O BAR:ins, cells

.or Ic n activity of inducing bpne, w-derived Gells

sectet B R O R RO ST 0R%Sr s10000

proteinsppwditlgpantisespdridPBAS s O0A stisitss fellneheivtise Hisscipatighpeptides; or

vectorfgieais DR GSDR reganem@ie thpse metinDmRpents efiihe ppasdnMemien(s) below:

incl oral parenteral administrations. Specific exagmples of the

(1) mel e S SR B BR Rl step of

adminigigringi sorasobiciirghadatinsaatoriaesecd] QdASraloR0AD Pexainplect!s that

secretd AELISIOE RGOS S HaSHE-d WRE BN A BR-AIRIP RN AIRRIS A RIS BFAEENSS the

proteinlsn %%Qg%ag a@cr%%e%]qem ml':%i%ﬁ{%%ﬁé{ely t(r)?v%glc lij“lsa{nlsry&g(? %tg %Wﬁgg{l@dmg the
_Injection, intravenous'Injectfon, or such), intramuscular injection,

partial prpéigesitoneal administration, subcutaneous injection, or such.

2) met‘ﬁli_%G@f%%iﬁciﬂ%?ﬁ&ﬁi&%ﬂ%ﬁ%&fl@%&ﬁﬁ&@éﬁ@i@%@[ %aaedn @lﬁpyﬁigemwﬁep of

. SKIN, INntradermailly, INn surrace, eye pa I Cllva,
acmin O SHRBS 4 P S O A VA ) OB el ta
secreterfisrmbraies ofatierdigestivd witbtDNdcoussdamaithapectfing patjisizpoptides of the
proteind{€ES 1HAMA964 BlleSPaBHE M des, or RS HRE REAGMINKIFALIGRHME the

. 1be aagrppriately selected according to the age and the symptoms of the
partia Bgﬁé When an SIO0A8 or 5100A9 protein is administered, the dose of

(3) useshd PGS peiSu 66 AAploe:pelentidsithdithinmtahgeoft 63006800k meeteed with
DNAs dnd08:paH ;E&BQ%M@%!&E dinaleRbéNienaivE JheHOgR Ganibe

., selected within a range of 001 mg to 100,000 mg per body of patient,
peplideg, op yaalon INFRRER ARt rRyeding dheRaiHy 83ptks b GpygRsation of
agents firotedusiop Gene therapyovegtors fosertedotith DblAsarooditignS 100A8 or
(4) 31029199@1@?9&9' ?o@ﬁ)é,@élys*?ﬁa?‘%@%@ié?%%&ééﬁ%}@@&@}? ARAUARA{ DNAs

. SIQ0AS or. SIODA9 protein in the damaged tissue are within the above |
encoding the PIQIisy BRI WAL RESLSGE IritePToliibiGeLg ahit ssprstiidiartial peptides, or
vectorsragenietatioln Pronsatingdigeriis pitid pepsded, iforantion ssetfatdiniteidducing bone

marroviREIELR, damaé@g‘ﬂ&msa%ﬁﬁts or tissue regeneration-promoting agents of
the present invention can be formulated according to the usual methods
(5) Slogé,gp

Hath P RaniriBtorediphat srstdittha PtRinbe oS i RiHeh A RINAS
encodiRuthbgiingiSopapaaypdpasten (UhS phidns colly tantinaharmasatisatides, and
: ' Ikl her. .incl ts,:
vectors T oS
tissue regrsEMIRRP EGRRAE R HH%ing agents, binders,

Subjects in which the above-described tissues are damaged include humans and
non-human animals, for example, humans, mice, rats, monkeys, pigs, dogs, rabbits, hamsters,
and guinea pigs, but are not limited thereto.

All prior art documents cited herein are incorporated by reference herein.
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disintegrants, lubricants, flow promoters, and flavoring agents, although
they are not limited 18 thereto and other common carriers may be
appropriately used. Specific examples include light anhydrous silicic acid,
lactose, crystalline cellulose, mannitol,’starch, carrnellose calcium,
carmellose sodium, hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylacetaldiethylamino acetate, polyvinylpyrrolidone, gelatin,
medium-chain fatty acid 5triglyceride, polyoxyethylene hydrogenated
castor oil 60, white sugar, carboxymethyl cellulose, corn starch, and

Examﬂ;;ggrganic salts. Moreover, applications of the above-mentioned
0A8 . or SIO0A9 proteins, cells secreting S100A8 or S| 00A9 proteins,

veCBTaRHe T ISR AL ERaRinY! SroBre e dexyhsbraiseisnitnge to the
Exampbeptided of BHQ0AS8 amSHOAS peateilisicelldseaseting these partial

peptides; or 10vectors inserted with DNAs encoding these partial peptides

can be expressed as (1) to (5) below: (1) methods for promoting a
[Exampleld yed tissue regeneration, which comprise the step of administering to

a Buhpest:\Whasestissussiate claoiagad nHi0AdIvEIQRAD iprdteinsc kels

regenelgggﬁgﬂgtgfgge?%%%%%n fst%]{%r inserted with DNAs encoding the

S
proteins, partia of the fui)]rotein_s, cells that secrete the partial
pePithedsoPtudigs Rarisy sirthi DM A b RRgVERMBSSrtial peptides;
(21nebakigrier dndidihchbonmanarkodeteds tolamegiddisite shovitiehtional
eeen SRR IR R L AU 0 A SRS SR R g v
marroweapiglabediicwithSorealicalivoame @i Potamise puinite ¢iabtiaeksoldg were
irradiafetbie inkiledl Sothatl seGiotadi g Rant BhReRiEE Hroe MECIIS) saibRdiWilidbuse-derived
DNAs engoding the rtial. peptides; (3) uses of S 100A8 or S,100
bone m s S BTGl R e B QU P 7.4 e
transplé:féédm@ l‘l‘PFe‘?ﬂ?éiﬁéb@&%@ﬁb@mm@lﬁr@ﬁ@rﬁﬁdzwﬁawﬁgﬁ-
thepastial he plidegraevastarmipeer HE MRS QBN NOWREKRANIR confirmed,
neonat@ergggsees 'er}ntae prkeigarati?rn of El%%gl?f rir%duci Sci(bon marro;ﬁ/.or(a:T ts
b enal S as wansplearsto e dpmb g iR i Qe Ry

marro tedtAdcgroteins, vectors inserted with DNAs encoding the

PIBiEATRrRA RRRRtide T Al iTeiateNs . fel STRPLFE CHetR  the Rartinkue

tides, or vectors inserted wj As encoding the partial peptides, for
rogene Ao/ HATEINS Bl SIS SOTE 5 ALIMATED Yo Lheoap et
skin wqsp oA iS s0bageproteinsicsiivitiatoswerete the proteins, vectors

ingprieR widINRS 3ReRding bieuspiginadperiialipenlidesebinge  Skin
roteips, cells that secreﬁ: the partial peﬁtlde_s and vectors mserteal |thd p
cryoseqy QIR YRS e PRl B A RO DE M D SIS RE BB BR Jxed for 30

minutesiseitie4¥gnefenion divdmagettissibsuclei in ebijsots inavhichintbwith DAPL.
After nRRRYREIBROARGE HSSYSSAE AP ARRSLIACYEE RN aRS- ANG- QR MR obleaching

nimals, for exgmple, humans, mige, rats, monkeys, pigs, dogs, rabbits,
scent, g s 5o GG GOR eV GG HRPBA0 AT dFetcsof
GFP-padcvientsitedwielainak editcorporated by reference herein.

Results: In the system of in vivo skin grafting in GFP bone marrow-transplanted mice,
GFP fluorescence was observed in the majority of epidermal keratinocytes and dermal
fibroblasts as well as smooth muscle cells and adipocytes of the regenerated skin tissues,
suggesting that these cells were derived from the bone marrow (Fig. 2). Specifically, bone
marrow-derived stem cells served as a source for most of the epithelial cells and mesenchymal
cells required for the functional regeneration of the grafted skins.

Discussion: The results described above suggest that upon skin damage, bone marrow
cells accumulate at the damaged site and differentiate into various types of organs constituting

the skin, thereby contributing to functional regeneration of the skin. Meanwhile, it is
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19 Examples Hereinbelow, the present invention will be specifically
described with reference to the Examples, but it is not to be construed as
being limited thereto. 5 [Example 1] Purpose: To assess contribution
of bone marrow-derived cells to the fdfctional regeneration of in vivo
grafted skin tissue Methods: Studies were conducted to achieve the above
purpose. 10(1) The degree at which bone marrow-derived cells contribute
to the functional regeneration of grafted skin was assessed using a

speculsipsténtdhérevidiodRinngrafitrigsinuBRmboribatritrow oan splarted sHicwhich are

capablSBE RN MRS iti8 ABKIRMIgR{SIK JR:ight weeks old) were irradiated at
a q’tf%}%ldose (1 (|y){ and green fluorescent protein (GFP) transgenic
U BESR B HHE RER RS BENECE SCTBEANQERPEFSHY ST sgitegms:

hematqpgsph atenbuiflrestisaline)chiTalltwere 15transpiahtéd diffichle tniceivipate that a
large rﬁﬁﬁlf&lb@%ﬁ%iMH@%@Q&H@%%%%}'U&Q'QHQ rﬁl@é@l‘cﬂngmal ceﬁ%)moéﬁ)?ﬁég(? into the

engraftment of tran?ﬁlanted bone marrow cells (six weeks) was confirmed,
gfaﬁe%gaﬂéfa%a%%i&é Ay BRIFPWzC T Praviap Rttt sl isiam Pt by the
presentestdiing.GAMibenenyyrsagstantdpipoteibilii¢cehat bone (Hriiedeonitd mikignchymal

stem cL€ ENGrATRSDLRL arafied.skin lémfﬁfd? n@}aﬁiﬂa H§&§T§.?0§398@85ﬁ}ié°§ is

. . (four weeks), the degree of GFP fluorescerice accumulation’in the a :
anticipgledpiamrgdiatesaicedimereting, Srdercihet Brirbsmivrssprpew-derived
mesen¢fymhbsgrafted skie relesset iote dHbyrhifps yiinden isthrl atiberanesiRésierosis, and

bili 2K SHRRATIP OR B UTY WeIE RigRaraa 1 eing BIpiGiolome with,caoling
b L Ol DA B R bR Bt blood
circulagigridhprabe indugiog fuaticnsiteacnmatiary the Atiartisanting the tissue
using a mounting medium containing anti-fluorescence photobleaching

gent, the tissues were observed under a confocal laser microscope to
[Examg i .

ssess the presence of GFP-positive bone marrow-derived cells. o
REsIMSaN thislexdte bpae MaRRVsRat ¥ iy asiar peoinducing factors in skin

tissue ¢Ramwv-transplanted mice, GB' fluorescence was observed in the majority

of.epiderma) keratinocytes and d al 30fibroblasts as well as smoot
B A SR TR A R

respongHale ios seobelils ngrengenvaeroresenelysiié eairoul yridic) vapepitdidiyd to be
releascB@ngMaiew dervedisteeneligisenfirs.a source for most of the

ithelial cells and hymal cells required for the functional
B ST AR S8 RO S Bhos STE nepat oL

mice WaPRiRnsuerAsahamam st vethmerentomahserowells.  The cells were seeded

into a cell culture dish with D-MEM (Nacalai) supplemented with 10% fetal bovine serum as a
culture medium and cultured at 37°C under 5% carbon dioxide gas. When the cells were grown
to occupy an area of 70 to 100% relative to the bottom of the culture dish, the cells were
detached from the culture dish using 0.25% trypsin/l mM EDTA (Nacalai). The cells were then
passaged under the same culture conditions.  After at least five passages, the adherent cells
were isolated and further cultured, and analyzed for cell surface antigens by flow cytometry.

The result showed that the celis were positive for CD44 and Sca-1, and negative for Lin, CD45,
and c-kit. It was confirmed that the cells can differentiate into osteocytes and adipocytes and
thus have the characteristics of bone marrow mesenchymal stem cells.

(2) Free skin pieces isolated from five heads of neonatal mice (two-day-old) were
immersed in 5 ml of physiological phosphate buffered saline (PBS, pH 7.4). After 24 hours of
incubation at 4°C, the sample was cenfrifuged at 440 G at 4°C for ten minutes to remove tissues.
The supernatant was collected as skin extract. In addition, in the same way, free skin pieces
isolated from a six-week-old mouse were immersed in 5 ml of physiological phosphate buffered
saline (PBS, pH 7.4).  After incubation at 4°C for 24 hours, the samples were centrifuged at 440
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35cells accumulate at the damaged site and differentiate into various
types of organs constituting the skin, thereby contributing to functional
regeneration of the skin. Meanwhile, jt.is 20 speculated that the grafted
skin contains substances that attract Hone marrow cells which are capable
of differentiating into various types of organs. It has been reported that
bone marrow contains two types of stem cell systems: hematopoietic stem
cells and mesenchymal stem cells. It would be difficult to anticipate that a
G at 4%derdanumibeics b omeontalirsvuesleriVeel sepittnaliaitsollsrandienesd acblyim ek tract.

celig MH@@{% 'ﬁ%ﬁ'&% %@H SEINRIR AIENEEd X LRIRRUTMUHERY 8ne

hemat t| stein own b the present reseaych. This strongly
o A IS DO BB AL S JHRET S e amine he
chemotwellic ag‘nmrmﬁy wihiedsiyotionad fegeneaationdfiyafedsissipsal cells derived
from c@?ﬁi‘l‘a‘?ﬁi% it %@&%ﬁ%}e&&ﬁﬁ{d@ Bedigialy @Z‘E)epﬁié%%g'&g;ﬂ@tc(t? "¥) from

that mobilize bone marrow-derived . 10 mesenchymal stem cells are

two-dagspid Qe g oNs ke Yriamevaingdes Supdhsrtinetaumreab(@ hpme of 25 ub
ofa Bmmlmmmemﬁhymysaem:mﬂsﬂaﬂhﬁa@f aﬁ&d&shm trooropons maypdided on top.

Then, Mad ep% %v‘o'f&ﬂ@g ) mf?ﬁ)ﬁé%j nlg JH B@P @as aged in contact

reg eratlono tissue rpose o Identi one

with the ST VB R LIRS SHAR B Oﬁ‘f‘dﬁ@iﬁ@“f Ao ngsenabine skermadls G x 10°
cells/SMathddsiBie the dieth@Miestsipgdehelmed stithy olaseairsiistedsaidpniify added

to the %&?@)@zﬂﬁﬂg le f‘gﬂliepgb %EQQNQQ'}?CE%%%&%@ Zmﬁlg EA Ilil%? %Q@Qgr four to

ere predi Icte e released from excised skin un emostatic

24 houppn it iDewbsisn thauppshrad Rl N@rehﬁaa%‘f@a trrAved thidbifelisione
film war ldmh&lmdeﬁl@ftiﬁ?zﬁﬂﬂlﬂ& ofitenio shtainriaise] kene ey o stan\lls migrating

into thé%%ﬁ‘&)% QXm éf? -Fnﬁec%l I(S,r%p%rre &%ﬁ%ﬁ?g{%ﬁ%ﬁ ve?” & L{ItHnmch Qy staining

Nacala plemente wit ovine serum as a
the Ceﬂéﬁlﬁe%edlum and cultured at 37C under 5% carbon dioxide gas. When

thetcaleivere:gteuin tpRiauRY wEraEeai akl7oue 100Yueladiveditheeek-old mice
bottom .of he cultyre d h, the cell ngetached from th cPlture dllsth

and im{BElAY Syl MG Rpi, THC S SERIREIR wett erifictin notgr
RNAs Wﬁére@tﬁé%%drﬁedzmmF@%M@%w&mﬂwﬁ%ﬁwm@wé tHdsing the
punﬁe@ﬂhﬂ&@nhﬁ@l&l\ﬁ@ assglated Andefisthan Guterebr RINN VRIS I f®llpher levels
1 the t%%rf X r%ens byégow %Xt%metrx The result ﬁhowed that the ceII were
i itive ) Ba4 ARG 5EE: f nega? meiﬁﬁ?ger G Mwvas
fWO-damiﬁ rHiee th&fﬂhé@@@i@%@mm@mﬁtélgh@%'méméytégmwammwb@cretory

proiem@‘rbﬁl@@&‘f@ WaYe: thecharasteristicmefoones %ﬁfé‘ﬁ’lmqwaﬁﬂlﬁtﬁﬂ%e were
oxamingl 5 §) 00T INGFSAR s R r”ltm Sl DhGe A A 08,
which igahanQ“PtBéomlahatﬁrﬂdtgmzmhb@r@@ﬁ?xanﬁhﬂ@htaﬁamamlw%mmpléwaby—old
mice wa§QHLEAh WA a4 for t&LBIRLEAS, 1O KEFIQME JiSRUE R act from the
two-day-old mice was combined with 5 pl of SDS-PAGE sample buffer (Bio-Rad). The
mixture was heated in a heat block at 98°C for five minutes, and then cooled to 25°C. The
resulting sample was applied onto 12.5% acrylamide gel e-PAGEL (ATTO) and electrophoresed
at 40 mA for 75 minutes using an electrophoretic device (ATTO). The gel was collected after
electrophoresis.  Using a blotting device (ATTO), proteins in the gel were transferred to PVDF
membrane (7 cm by 9 em, Millipore) pretreated with 100% methanol.  After 75 minutes of
protein transfer at 120 mA, the PVDF membrane was removed and shaken at room temperature
for 30 minutes in PBS (Nacalai) containing 4% skim milk. Then, the removed PVDF
membrane was soaked i 5 pl of anti-S100A8 antibody (R&D) or anti-S100A9 antibody (R&D)
each diluted with 10 ml of PBS containing 4% skim milk, and shaken at room temperature for 60

minutes. After the antibody solution was removed, the membrane was shaken in 30 ml of PBS
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The supernatant was collected as skin extract. In addition, in the same

way, free skin pieces 35isolated from a six-week-old mouse were

immersed in 5 ml of physiological phosphate buffered saline (PBS, pH

7.4). After incubation at 4C for 24 hourk, the samples were centrifuged at

440 21 G at 4C for ten minutes to remove tissues. The supernatants were

collected as skin extract. (3) To confirm whether the prepared skin

extract has the activity of inducing bone marrow mesenchymal stem cells,
contaitihez@drése ﬂWmﬂﬁ@Ism&dethpeBmyﬂﬁfmcﬁwnb&mteeexﬁThmwﬁhmng was repeated

five tuﬁ@éam‘ﬁ*iiymgf? VT!E{ |ve ng%Hilé’e gﬁlt&p}%ﬂa HE &13{1@{ %at oG antibody (GE

mesenc rom 6 mice |ca ure o

healthsraEdiysd piitand el @%ee@m)wm |ar><51rs§ @wﬂe temperature
for 45 mieateas aduedintaibedyaiitiiaompatmentd aivotismebemndSialshed with 30

ml of l%yggﬂtﬁg laelr@/a?ﬁ %%?%Bﬁp%ti%r%&% S 1V|th 8-R{n €S 'iOpﬁ%aE ng. This

was p ace tOp e upper co artment (a volume o
washing wpsr@eAiesh AN e Gras Etﬁc@@mbt%ma@ﬁmt@ﬁé% meﬂﬁﬁ@ﬂawsalg ECL
Detecthiitsengionhehienecm aﬁ@w&erxye@emeﬁermmyme&gtem el 51X 4 84d1 00A9
protem%ex!sli{%ééo aTrlle%f dgur%@endu%ﬂ]: mina len.r]lented W thtg gital bovine
serum)j was a %egupper compartmeR %ﬁgpaﬁ

iné win i copths agbatbr et mrbilfsingbene parovmdeTiedsseisdorm! stem
cells ifRRIHRREBALS M@fammﬂ@mew@wem@wdomtbﬂﬁosﬁ&@@@ﬂm W@e experiment

ed and the er.of bo ow-d d hymal ste
e IS R Bl Ch e UG A Pl Dl i exrat

of twoulgxritithiviesyvestdiuiet Honkpistaiih gins trdurads (29 mM phosphytAlbaﬂ‘@r (pH 7.5)
at 4°C ZdeM2oaKIBISHEFIN)ENS (Wae @(Efﬁﬁﬂ'éffﬂmsﬁﬂﬁtg BufRId BRI\ WiRekOlRkough a
imm n In |q nitrogen specimens, were
Hipreg s O o e e e LA and
dliutlom§nigiRNéa398(@dgén)ltwﬁmgqhm rifldeR Nﬁ@qmmmmyfﬁ@dwwhs”& 00 ml of
20 mMCHG Qetsafﬁﬁraﬁm o9 m@b‘ﬁa%ﬁ%%ﬁﬁé’c%@ﬂﬁ?%ﬂﬂ@?c%ﬁ%@lmﬁg 10 mM NaCl

ot AR P e SR @S e
prepardseiserintegbtertial bet reedein prdtéitionams gemed whbdeoredutionsisixds
S0 Iutloﬁ‘Bﬂeaﬁ'ﬂ" felraalsh ﬁlmgntwpsgﬁ&ﬁ&{wca‘@ ?’ ﬁaﬁ RiRecandSiQBARe column

was ety B0 AaSoEh T SSERS A8 SR B pat 150

The ehtammﬁﬁeﬁtﬂw{dmy%d [ohi2Shicenerasatiztecbes! (ByaWWrn Blodticegrh of the fractionated

sample§%?éf 'ﬁﬁ‘ﬂé(d %ﬂh@( ;'ililgi%(ﬁse?‘ﬂ@g gﬁ%ﬂl%ﬁ\éﬁgﬁyﬂg) m'%éfvﬁ‘f‘xtures were
compined with S%D@%géggg PAGE sample buffer (BIO Rad). The mixture

heated {n-aheat blockal CBECk, ARG AN SoRIEd i dXHen chisamgles were
applied2®sEo Imecne?ku‘rttdg sdrepleds @ppitsdeontie:ii2 /A7 midreidargphoresed at 46

mA for¥7 P fAledOdif gmgcﬁ] 599&9'&%%@& at ﬁ%@%&oélgér@ﬂ&%‘ﬁsuﬁ{@g an

electrophoretic device (ATTO). The gel was collected a
electro @%5&5%&8%3@%%6& BW&B%%QQ@%MT@F*B%QH@WTH@%&F@ 6).
wéhe tlansfeaed totRUP B fremibrans! (apldyacasdvicdipora) piaitasigds

descnbwﬂth%QQ%%ﬂgeH‘g &eﬁ@ﬁ&ﬁ&ﬂ%ﬁf’f protein transfer at 120 mA, the

DF membrane was removed and shaken at room temperature for 30

m%eeﬁwe of NACARiFbRLAN Ny Prote iR thndramtionateb sasnplseras detected
in the sBYDwvanembrandulad caske Bvies el sbaniz FEQONS antibody (R&D) or

[t f
R B e R e Sl R0, Al
cDNA ‘é(ﬁﬁ525’6‘;]?%%FGHJFPW&%@M&%n&@M%@W%M@@%%{iﬂVWgen)-
cDN AsFeBS1mmalSmgmQ%&vm@l%@bmmgﬁmnermmdm&mmqmm method
) eated fiv, es; Then the anew S S aked
e e e e e R A e e
protelnfeﬁm%m@@%mdﬁﬂ%@ mﬂwxam%m@ﬁteeﬁdammheéﬁ&mg

sequendOAbinvRuie SeQftRERTaNTbouy: SOl UM ReNIYBd theNuembrangtached to
was washed with 30
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5ml of PBS containing 0.1% Tween20 at room temperature for five
minutes while shaking. This washing was repeated five times. The
membrane was treated for luminescence using ECL Detection Kit (GE
healthcare), and then exposed on a fitrh. Signals for Si 00A8 and SI 00A9
proteins were gained by developing the film in a developing apparatus
(Fig. 5). (5) Factors having the activity of mobilizing bone
marrow-derived mesenchymal stem 10cells in skin extracts were purified

the N-fsynhiapaif thifinay ool anih shrematofiaphy. THee&0EHEGETHSd684thead
pCAGERIQSWAS GRNRIPUELS] @M&@h%ea/W&Efé%ﬁ%lmﬁ@x}%)elfﬁéwhecmmd

skin extract of two-day-old mice was diluted 10-fold with nine volumes of
cell lins i g Sspieate BOIEHPIF 25T B Rfiton S8IBRMH Ajersmanaipesfap the cells
and culhivk phpsphate buftec (it téd puhserum fitpeiight 3 64 Prap4b6/ 16r fiepatinutes. The

supemgtﬁn@%ﬁé%ﬂm%)aﬁ@um@ {QRaulirale %&%m qﬁgdcvo?l@fﬁﬁlr%w 3

dilution solution A was loaded onto the colu e column

Tweeng{hwias a4 SoBs PRI SHRRsHRlon WRirRaipHed 9y, iop fa0 seconds to
disrupithesphatehbfiee (pHARd)ccontAiningd & mM)Nﬁ@ hi(stdufiarfiAg anchdsd, the

0 mM on B) wer
resulm{grglﬁg%e%(? ?@%ﬁ%ﬁg %sgo{%@ (%Rr%teln Iutlo evrélgsagtarteadl&j%h“ﬁigo%omgmed
togethds gy dprked onp SoHIAGH SIS Akt RIHTIR bIBb SoHoGH SeRRIoN B eyt had bocn
replacegr adikedly incs€ BlinRidedyedhe £olimadyabealutes Wit QX el utinh W0 ml of

PBS, a?idlt(iglg%)dggﬁmtgrol%c u%§%lia eutl 2’(9 '”N/}I?tu% gxag m‘}fel-gﬁff #} onﬁlmng

ractionate one- coated t

reduced, ghyfatiteg- saﬁh@léhwmﬁ%&w rﬁP@ﬂS@M@WM@BQﬁ@rfor bone
marronBiﬁsBﬁﬂﬁylﬁmm%w%Wﬂgl&é@@ﬁ@@ﬂﬁh@tﬁ@@(ﬁ?@&koﬁbﬂ%fo rfi¥esamples were

utes nd then es

P e S ) S P o SRR Dy it
the Sklﬂ@’@@ﬁ@?éwqﬁlﬁrﬁlﬁégl%m%@lé@ﬂWéQM@Ml@@d@ﬁdﬂh&O the bottom
compaﬁfﬁ@m(lﬁhﬁé%dé}ﬁcﬁ@ﬁﬁ&phﬂ%gﬂ@@é@%&%ﬁ&ﬁ?@&t@ﬂﬁmmﬁs used the

Dodeca Silver St 5&9{3"0 R H(aﬁg{ﬁ 4 The che otactégﬁ%‘%/&/ ‘
same “fagc Ionate %Séﬁ%( %95 Was assaye gedwi hv?ia;?%go SEETE KBS S no
carry th?sﬂ%@éﬁd@%&@ﬁﬁl&%?gﬁ%ﬂ insert; anfitthepre Seqtierowss khoad faerd a HiTrap
GST F}Sh@%&m%@t&sal@Mﬁl@%@%@%%%%ﬂ%@&ﬁﬁ%ﬁiﬁﬁ&@'ﬁ e&BShate

bed ab b blotti
e GO B SR T b 5 A s o 0
of Boydemehamdstsyasidaizddifresmiabievrii shasiegtrensS el S svigtelibioDNAbone
mmo@&&@%ﬁ'&@&ﬂﬂﬁ%ggﬁ% cEN A 01 $1L08 PR 3 A0AR RIS @M BHNEEM

0 ain reactio ethod using the cDNA as a
seppler R Lo R st A TAS AR 141 AR SRRl 1he chamber
was m@bpt@i@méi@nessﬂm@ta@rﬁ?d@éot@xp@;%@m eXftesmthbagioteins ipper unit
of the cWQ&%b@%Teﬁ?&vé@qu?ﬂg%ﬂ}&P&)ﬂﬂg SEMUERRNRE QIR NP dB i Nfnber of

e ce/SEQ ID NO 14) is atta hed to 23 the N- termlnus of their amino
bone m vg StHSF &efﬁ?ﬁ By étﬁ\]@ spagErdinggRle e bottom compartment through
the micpPAGGBIGERBLOBAY vierensiach trassfattedhintels kkimaifetal kidney

C?ﬂ)%@ﬂ@@&ﬂ%f@ﬁlﬁﬁé LiRg w&§%8§c%b?i%1ﬂ QB@fﬁFHPﬂré’%%g@Qtdescribed purified

gen). 48 hours after transtection, the cells and culture supernatant

GST-S K(HQPeSéa” REVQA aamabipmmiguataing toetl éﬁ’&tﬁ%FWHﬁBtesl Zrheurs after
mjectloﬁslmémﬁﬁanph&labémaiam%)aﬂndﬁrbﬂ@mdﬁe leellecté theapaxatebjerRiGlation

anesthegfén&ﬂm'%@ui‘a@e% c%'%%i <O déﬁ%ﬁfﬂﬁee C“ﬁ]%l%lﬁ}(%f?%ﬂﬁ Q were each

was sonicated on |ce or 30 se Isrupt t rane
combingd siffy daiorf §1B§4%1>Eb§ra$%@sf&w]élﬁqﬂﬂﬂ?e%mh%f fasall ﬁ%%bﬁ@ﬁh%ﬁ%ﬁit The
resulting/sangaiie otect (Supdinethodi B cOnupdugatantskand BSWeferctmbingids. The

cells in %g%;%%uffer@éj%‘}&%rg é‘&'lTé@t@aGaﬂ E}En%gwmgr@emha%gogealf[%%%hLB
solution (Immuno-Biological Laboratories Co., Ltd.), a hemolytic agent, was added to the
collected cells, and the cells were incubated at room temperature for five minutes. This
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10 replaced with 30 ml of PBS in advance. After loading, the column was

washed with 100 ml of PBS, and the adsorbed protein was eluted with 20

mM phosphate buffer (pH 8) containing reduced glutathione. The

chemotactic activity of recombinant 82%00A8 and S1 00A9 for bone

marrow mesenchymal stem cells was assessed using the Boyden

chamber. The samples were prepared by dissolving purified S 100A8 or

S1 00A9 protein at 0.1 ng/gl in DMEM, or by diluting 15 the skin extract of
hemolfwioekenrodd imigereptatairwiotumasial daMEML tamd efddiesl ihtocths beltotanirifuged

at 440%@%9&%%@ ﬁqﬁm‘?n %ﬁ@%@&ﬁ@ i eﬁ%&&%?k 95%%%%9 8 the cells

ows was used the same way: prote xtracted from cells i
were collplideted Qith QR SRtb e IBFHRRAIRH seedtaasryitie FDRNENSIEs with 2
PE-ia&%&m&aMﬂfmiaﬁﬁstj@r(d—m?@caeff@@ggﬁ%l@&ﬁﬁgff@ﬁs@m@mﬁ
= HiTrap. GST FE JAfter a sample int ottom
o R S LA B e
PerCypilabsird andpnausr e appeediniBla Yiersisecssboash i ey dh-fold with PBS.
Then, tthacoliewsrepiacridd 6omMact P membeanwdnid aTNSaRREIRMMS were

bone rrow-gerived mesenchymal ste lIs,(5 x 104.cells/50 ml of
remon g e B8 Rl UM 0% PO 1 0 CR o Becpare
samplesdae iy weamppec cnahitiar, THé bediaseere sscihouthstédlpwang ombinations:
(1) PDOERBAtTS A8 G40r four to 24 hours. After incubation, the upper unit 25 of

removed. The polycarbonate membrane was detached
oo PSR

of bone marrow-derived mesenchymal stem cells
The ratimigrizainly mtpressngpotioildbnoafiirmmd Chidd di cblés thidreporegukdy positive or
negati%'ﬂiE_ hﬂt@m@w?g%%ﬁl st %ﬁ%@ﬂﬂrﬂg?tﬁﬁaﬁ%ﬁ xg%iﬂtlélﬁlié[% 11A(7hd B).
ight-week-old male mice were injected wi pl o )
AP et e e AR BF S KR PRt o ssossed
for the(achygidy of matiziogidalevsanrad? hesaschiteaBoinjectibn | ioi@brpheskin
extractiRRs ﬁ?&@&iﬁ?ltﬁﬂtﬁiiffé %stﬁgnﬁ lﬁﬁﬁit@(fl FE%&@%&Q@Q?%W h?allatg@@l_le_: Hgkiglf:)cit(?;act from
A esthesia with.isoflur ing a 1-ml heparin-coated syringe. The bloo
six-wegK I ROl re SURTEC A SRS PR B s T 5 e s found
by DNémuGomiray Fielih{GE GaalktsearplsTHekosetingtspmplied wreacieparin column
exhibi&ar&;%&%ﬁlﬁm@@&@%&ﬁﬁﬂg%ﬁgi@%ﬁ%@%ﬂﬁ%Htf&ﬁ-cléﬁsz&ﬁ!'ﬁ;@contms
fsm%?gm(@e é%lgdle' ayer were co Inggd as a mononuclear cell fratctlon.dlth
° OF R B 488Gt bR U R B BTG DA P R it Sonupigd, and the
recom&iemommmmdm@dm$mﬁﬂﬁlﬁ_ﬁﬂé&mﬂiqmﬁﬁ§md thisecelisratiageactivity of
bone n{AHRAIRA A IROMIISIRLAIE U reINHISR. TiFR(SI8MAIG S10049

treatment was rigéeated twice. After adding 10 ml of PBS, the cells were

samples Oy AFSHEHHSNBAerY GALHREORsr GETRFTIRS: THSTdaGR g heifmiiisred to
mice, tivepenteimosied cahibiled telixete cbiteditiins A0RH00elISIWEIEFRo and CD44
double BESRAELLAL {gg‘}:}g%{%%@@%gp@%zlq fninutes with a PE-labeled

anti-mouse PD tibody (e-Bioscience), PE-labeled anti-mouse
PBEERHSL NSy B RSaoR &y tertrybbae dndhe woslddiseyseed in the
preseniantibeityn(BEx Hiessien pés)esgnd drecCyHdalielad sinbngusd BB 4k duced S100A8

and S1 Q@R@?Q&éﬁl@ l}fﬂg %98%3%‘?1’\&%9%?%/%% %%Qe‘?ﬂ%g\ﬁﬁegb]Qm@%n%%%ml

were centrifuged at 440 x g at 25C inutes. The supematants
stem ciffare MFABYEH4bEE BIBBSRGRRATHFL IS Pesraio AitaeTRs Wasipotent stem
cells thatdigtddenthecdalis bory epare satipplestiauiqw eilapeattime) dlyRislasts, and the like.

N
that difEsrppiiaisigiP BERR AT #) @Rt DuAls- dsTs st vard arideIpplasitise orince the
presentriggaiiienfaeriadbarasiteiberopedhasedigmihefanaly sl ke vt dFiges 3LA
subcuta?lh%lgleﬁv)\tlies?ge gglétarselcslggg@i R 'Er%ﬁé& 584 lrom hworday ?}%!%gr?edrggfgv&%é}?\lgd cells,
S100A8 and S100A9 can be speculated to be responsible for mobilizing bone marrow-derived

tissue stem cells to the skin graft to induce functional repair of damaged tissues. Even by
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15for the activity of mobilizing bone marrow mesenchymal stem cells. The
activity of skin extract from two-day-old mice was demonstrated to be
stronger than that of the skin extract from six-week-old mouse. Strong
S100A9 expression in the skin from tWo-day-old mice was found by DNA
microarray analysis. Crude samples of skin extracts purified on a heparin
column exhibited correlation between the migrating activity of
mesenchymal stem cells and the contents 20of SIO0A9 and SIO0AS.

intraveagp erisiornueSidI¢A8 ritkS Efrblains metrdizohstreotedoarddirachymal stem cells

to peri ﬁﬁ@%ﬂ:l%@{]tt pt?t%,][mm% eﬂa@mwﬁ% ﬂk%lﬁﬁﬁrﬁﬂﬂ”t&leﬂfi@g plg?ﬁlergl

. migratng actuvity ol gone.marrow mesen al stem cells was coniyme .
cireuliofh S S H50 s i S0A S AR By AL BN OBp AUl (rain,
heart, ghashbend, Etetheriflor erestignntraverolsiveat mieiiiercutb migertbeing the

healinP Rl %%Qrﬁl(li’éggﬁ&éﬂ SrastyimQlmatilizing.a Repviatian. ek FREF Rane
. and CD44 25double-positive cells t6 peripheral blood (Fig. 1%. . )
healingyrocessi1.meh @ YeLuRtSRd KB SRIFHRY RS HAEH HeRparR ity ardtps brain,

muscldpatiiebpredentsinvetittop diatt freeskon piqﬂmpaoduhmﬁ;@ﬁi&ﬂ anthles local
mobili%ﬂ%? 1%%@&9%@&1%&9 %&%@&9@ LORARREQIE &Ek%ﬂc?{{ﬂ{ﬁﬁl stem cells in

activities of mohilizing bone marrow-derived mesenchymal stem' cells.
regeneiguop, Qi BetkliTFbw mesenchymal stem cells are known as

pluripotent stem 30cells that differentiate into bone tissues, adipose
[Exam '%sy]es, cartilage tissues, fibrob_lasts, and the I?ke. Recentl_y, it has been

Indicated that bone marrow-derived cells also include pluripotent stem

cdllsmrst difrérarirdtes ilierarsatiss Saetras LaPdd omiensonerfeceéngormal and

diabetiam_d&pidermal ceIIs_. Sin_ce the present invention demonstrates_ that the
e@'/%‘?ﬁrd“%l. Al ﬁ%%ﬁ'ﬁo%eé'érék%{ (5%3%?%ﬁ%fiﬁ%é?é%%&%%%%%.%&é‘?H%e%‘%?odd
. suchn the grafted skin are constituted by bone marrow-derived cells,
mice to3esessoRdhemp eIttt e Becspe clitater e Wedawisnsbidis misbtensplanted
with bdienaamaweetdesvaddiss GFBan BHlS Odtheskingrabl 10dpehiee), which are
. functiopal. repair.of damaged tissues. Even b intravenaqus injectian, , .
et B R A oA R o R IR R S g o e

mice. 1 MushHEREBIoBICT HUSIDeiooAs wnthsFouagding sldb Pesaderiestisiedefect

rapidly\Warp@EphesahbitetiatinRig tisskas ipaaiegdarmiogidledhehpgyfahertvhich skin
- docal administration is difficult (brain, heart, spinal cord, etc.). The present

et B O TR G S RS A B £ SRS ber

disc withsarigHer deyjapisrator? srmainegyetiaesges! &mans ail dhisknsssgfdbfontin was

fixed athiRchgalingraroaess iderRiPalrslamagadSkieHesHRSRWAISO ¥adeMSTor skin

s FRESERISR T PR R PR PLIBEALE R v
it with ragereviead sviee niddueshtimkagel 1 ihelsldimg rhbeartbhynsanshinant819HA8 protein
was dirlRASRARIAALEMAMRIGRLssHER L) [BXRIARIS Slery day for seven days.
Furthermore, the ulcer surface was protected with film dressing Tegaderm (3M) to prevent
desiccation of the ulcer surface. The ulcer surface area was measured over time to assess the
therapeutic effect.

Results and discussion: In normal mice, the ulcer surface area was significantly reduced
in the S100A8-treated group seven days after the start of treatment as compared to the control
group (Fig. 12). Furthermore, in diabetes mice, the ulcer surface area was also significantly
reduced in the S100A8-treated group seven days after the start of treatment as compared to the
control group (Fig. 13). In other words, the significant cutaneous ulcer-reducing effect was
observed in both normal and diabetes mice. From this result, it is confirmed that S100AS8 has

the therapeutic effect on cutaneous ulcer in not only normal mice but also diabetes mice.
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Purpose: To assess the therapeutic effect of SIOOA8 on cutaneous ulcer
in normal and diabetic mice Methods: Recombinant S 100A8 protein was
administered to cutaneous ulcer model 15mice to assess its therapeutic
effect on ulcer. Test mice used were:“C57/B16 mice transplanted with
bone marrow cells expressing GFP, and BKS.Cg-m+/+Leprdb/J (db mice),
which are diabetes model mice. Cutaneous ulcers with a diameter of 6
nun were formed on the skin of the mice. When cutaneous ulcer is formed
Industieldippligabilitirounding skin close to the skin defect rapidly shrinks In this

eXDEé'Hﬂ@S&httﬁaGéﬁﬁEﬁl @mﬁtﬁ@%ﬂe madaliaeskin @&ﬁ%&@iﬁ‘ﬁ%ﬁ%}érﬁg'&d tissue

Qdefect |steated not shri covering. it with
regenc T B 05 ) UBNE TUBD D10 AR v DU claEAEP Y B ikt 10048
or 51 OI(M% ag idrmsecoftEalniomnditicingdsso h@s enrdevas digelds antives kiovel
regencPRiBRLSUGRENBS IR M@%Mﬁgﬁ Eﬁélﬁﬁ@@%@@ﬁ%ﬂ\é@iﬁ%ﬁ@éaq{ssms

(Aro and n suture to prepare a maodel for
Sl@oﬁ?@&fﬁ%‘%@% a‘aﬁ%ﬁ@ RSB Ba s peHATRagEer
hypoxgfdabmdgkin. dihédo rtdeatasont] ﬂlﬂm@dtfﬁl@@% pratein:2basodimediilizing to the local

site boREMIMS'RLEL I e MG SHTface A - RICRY R RLY.day Jor %\é%ﬂo%3¥;ed bone
herrcg ﬁé,ﬁ[{]%%flcer surface was protected with film dressing Tegadenn

maroy s SRR F N RS R O FAE SRR SRS Aperomote the
recovevyas hosaluehnyduditnddmassashitheshefthpautio: Bt tinR esialtsiand

Si I I f n .
W e

by admpusiermng HORER RS tHe e (erysie) caisad binbied ifow
obstrudiahet&basida, th@hel@m&btﬁmﬁlaﬁeavma&:aiﬁprsmfwﬁm&éeﬂ@mdd& éhﬂs

1 S I n{'g 1n
e A AR LIS g,

skin regERAHIISTHIBGRTERIR ifgrenberRead ges sl atbane PSRRI fhen the mobilized
cells diffafeatesenioe visartathisdeebeill it canfivered it abie [@m B@ﬁs 3&’&5 %Ven

ot B0 ) . PRI 09 P PO B e s

functioggl fignue %ﬁé%&ﬂ%ﬁ@&r‘%é&?@ﬂ imaa@ﬁgcag)@ﬁtgcaﬁwﬁgﬁm organs due to

hemosti8gBatAte MprRMAtN thagents il Kamphite-B:-H0A8 or S 100A9. The
development of S 100A8 or SIO0A9 as pharmaceuticals for mobilizing
bone marrow-derived cells enables novel 5regeneration medicine that
promotes functional regeneration of intractable damaged tissues. 5I00A8
and S100A9 are released from cells of tissues that are in a state of
necrosis under hypoxic condition due to reduction of blood flow, and exert
the effect of mobilizing to the local site bone marrow-derived cells or
various cells derived from these cells. The mobilized bone marrow-derived
cells differentiate into cell lineages required for each tissue type to
promote the 10recovery of lost functions due to hemostasis/necrosis (the
so-called functional tissue regeneration). For example, bone
marrow-derived cells are mobilized to the site of skin ulcer by
administering SIO0A8 or SIO0A9 to the intractable skin sites caused by
blood flow obstruction of the skin. The local blood flow will be improved
when the mobilized cells differentiate into vascular endothelial cells.
Furthermore, instead of fibrous healing, functional 15skin regeneration
with essential delloal appendages is induced and promoted when the
mobilized cells differentiate into vascular endothelial cells, nerve cells, hair
follicle cells, and even
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epidermal cells. In addition, it is expected that S1I00A8 and S100A9 are
also effective as a functional tissue regeneration-inducing agent in
necrotic conditions of other organs due to hemostasis, such as myocardial
infarction and brain infarction. 20 27 CLAIMS 1. A bone marrow
cell-inducing agent, which comprises a component of any of (a) to (f)
described below: 5(a) an SIO0AS8 protein; (b) a cell that secretes an
S100A8 protein; (c) a vector inserted with a DNA encoding an S100A8
protein; (d) an S100A9 protein; (el’d.aéNthat secretes an S100A9 protein;
and 10(f) a cell that secretes an S100A9 protein. 2. A tissue
regeneration-promoting agent, which comprises the component of any of
1. A b5 Bz e BRIy A S ORRRT 7o BBy e Gocrbs
descritzad BAI0OA8 protein; (c) a vector inserted with a DNA encoding an S100A8
(a) an BIOIEAY {fH:@n, S100A9 protein; (e) a cell that secretes an S100A9 protein;

nd (0 a cell that secretes an S100A9 protein. 20
(b)a c&l ﬂlz(a.t secretes an S100AS8 protein; P

(c) a vector inserted with a DNA encoding an S100A8 protein;
(d) an ST00A9 protein;

(e) a cell that secretes an S100A9 protein; and

() a cell that secretes an STI00A9 protein.

2. A tissue regeneration-promoting agent, which comprises the component of any of (a) to (f)
described below:

(a) an S100AS8 protein;

(b) a cell that secretes an S100A8 protein;

(¢) a vector inserted with a DNA encoding an S100A8 protein;

(d) an S100A9 protein;

(e) a cell that secretes an S100A9 protein; and

() a cell that secretes an S100A9 protein.



