WO 21)10/056075PCT/KR211119/0116712 COMPOSITION COMPRISING MESENCHYMAL STEM
CELLS OR CULTURE SOLUTION OF MESENCHYMAL STEM CELLS FOR THE PREVENTION OR
TREATMENNOOPINEIRAL DISEASES 5 Technical Field The present RVEIRRAGGXI26E42t0 a
composition including mesenchymal stem cells (MSCs), a culture solution of MSCs, proteins contained
in a culture solution of MSCs, or a signal transduction system-stimulating factor inducing expression of
the proteins for to the prevention or treatment of Alzheimer's disease, related to damage of neurites.

The present invention relates to a composition including mesenchymal stem cells (MSCs), a culture
solution of MP&&EIIQNOGQMBE{' W&Mﬁ@%&&tﬁ%%% M%b&%éﬂu‘ghﬁ?ﬁ

system-stimuging AOR OF MESENERYNMLOS YW OIS PORTPIE EREVENTHONTTRL of a
disease related to damage of neurites. 15 Background Art Alzheimer's disease, which is a brain
[

disorder that destroys brain ceIIsTMé@EM' ﬂ%i@rﬁﬁﬁ%%id-beta protein and generally
outbreaks with aging, is a serious disease resulting in speech impediment and recognition disorder.
Alzheimer's disease proceeds in stages and gradually destroys memory, reasoning, 20 judgment,
langiage, and the ability to carry out even simple tasks. Eventually, loss of emotional control may
cause dgwaslgtanméjyuman life. Currently, Alzheimer's disease cannot be completely cured, but
drugs relieving symptoms are clinically applied. However, effects of these drugs on patients are

limited. Around HFRIFREHdMNEPEQEIRICD 10 &t mRas iRndnludingrmssei chy i absiem e ¥sven if

the initia{ [ISOs3 D r@dtte s dfutiepresMICeN pratsiight HaM@Ihal SURMA BIUS X RENESCRY oFhus,
there is a need éo develop,.a novel treatmer]t for sfatisfyi,ng medical demands, and the develppment of a

treatmerft R978-HERSEHSIRSSISISTTSIDY RiRR factploniuging F¥paspioneetdhg RIRIRIH fat as

Alzheimene pisearBdr eeapsistneicer AIrAnpees d@é@é@@émﬁ)&@ﬁ@gg Qferbantesannot be
restored, and thys there is.no tre%tmen 30therefor. Research é)a{,Alzheimer'i disease has been

driven by a foc SrE"EﬁﬁJeBFdMﬁE,?a{hrﬁ eﬁ*ﬁ?l@iﬁ%&ﬁ‘%%?&! r(g\m%s m\ﬂlﬁ ISP, M,
Nature NImI8CGBE, a\MitAS1EMNGEHY 6PRITAS; RrsSIeHe patdidedih WA, 8106 rEsaiMS Ofsaidected
individuals accymulate aherrant forms of both of these proteins. Tau become perphosphorylated
and APPSR 35 B A TR A i A e SRR O B A b i
plague ftien phegsritionalo tieatimibrer off s divesesrisdtstl te d anage ofitesusite slamaged in brain
reg{gns in ‘\évhich 8' e is accumulated. This indicates that the amyloid-beta damages synapses and
neurltesm%ﬁc gt ; ure, 430, 631-639, 2004). Research on pathogenetic mechanism has been
actively conducMzhéimbestrdisesse, ovAichasner'srdinedisprifepdiiaiudesteseatniaion eelistbpitar of
beta-secretase and/or gamma-secretase, producing amyloid-beta protein rotease.in degrading
ccomu R A A L S P g B A n R REE I oo
have been is¢eiasiseldisedsemedstlirigerinorepecsbarimpeadiniestmand foresiadeiiioer's dismater. using
o T e e S T R A T
20 judgment, language, and the ability to carry out even simple tasks. Eventually, loss of

emotional control may cause degradation of human life. Currently, Alzheimer’s disease
cannot be completely cured, but drugs relieving symptoms are clinically applied.
However, effects of these drugs on patients are limited. Around half of Alzheimer's
disease patients fail to be cured from initial drug treatment. Even if the initial drug
25  treatment is successful, only a slight alleviation of symptoms is experienced. Thus,
there is a need to develop a novel treatment for satisfying medical demands, and the
development of a treatment for Alzheimer's disease will have large economical and
social effects. It is known that as Alzheimer's disease proceeds, the cerebral cortex
and hippocampus are destroyed and cannot be restored, and thus there is no treatmen

30 therefor.
Research on Alzheimer’s disease has been driven by a focus on two proteins, tau
and amyloid precursor protein (APP) (Stuart M. and Mark P. M, Nature Medicine,
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The amount of amyloid-beta in the brain is determined by the balance between 15 reactions for
production and removal of the amyloid-beta. Accordingly, if the amyfoid-beta removal is reduced, the
amount of aIAAEEA TS increased. Deficiency of neprilysin (NEP), which REEABAWAMIBOH N activity
for degrading amyloid-beta, results in accelerating extracellular accumulation of amyloid (Kanae
lijima-Ando, etc., J. Biol. Chem., 283(27), 19066-19076, 2008). 20Abnormal neurites projected from a
cell body of a neuron is related to neural diseases. Examples of the neural diseases are Alzheimer's

disease, inson's disease, depression, epilepsy, multiple sclerosis, and mania. In particular,
epilepsy ggg)ﬁ&&éﬁ%%éf?ﬁéf nEGARS 1 RHRSed dndiy HAIRReREaNpe akeitAr Jare s IR by
the deatiopitiesie protbnkipleTscleyosime aIseninGsiAbMTIEE HiseATIR2R Q8sVEINSyRResaIH due
to abnormalities of No{go A,an uer&he outgrowth Inhibiting protein. Depression is a brain disorder
caused BY ABRBHAAR ¥'8H3%?§? BLIREQIEINGHGHR 2ESKRIARS Mnthe: (AL oM PIEQHA SIS of nania
has beergerrredkdtis miasbly eftyAupeesSigRal s andina Ay Ry YHMEBHAdN VSRS RIGRW.
Mesenchymal stem cells (MSCs) are multiﬁoter\ll/_ stergiﬁ%ells differentiating into 30 mesodermal lineage

cells’such /BB S NG atEsino IS, KiicRigs Heat oihectgamioishrta gdarBRgSSch as

neurons syiasseesantiyroeeiters (Meeld R, MSGRhave sandieBildostiferentiate into neuroglia in the
brain, and thus tteméjt to WO %é)lO/OS 075PCT/1CR2Q09/006712 differentiate MSCs into neurons

er
have been made (Roteah BatRRBRBREEHSH RSCAYEHD A6 Hres @B@y%‘%ﬁfl for dhRing
the MSCeeathuest mufrrdvzhetinersVi S easebe ohiaipegtitarara nadeakch thenMaR isrpibpegoysly
transplante L there is no immune rejection response, and thus 5 can be clinically applied to patients.
Howeve?,)%m?:see% ésr%a%%&e% '§§C58??e%qioq{qaaﬁ|% gandoid g 5‘%@ FidRePARical
treatmentedradimgracawndtatetioansylokiebata protisia, peytheldgitbiyreodzpRypicadliranitt anrd
expensive, However, Sitnf an u bilical cord. blood-derived MSC is si obtained from ap umbilical
cord, an§ Siiteliees 80‘58%'%%%}’85 Rt %Hﬁ'ﬁ’???g/9&%%€Hbe§iti£%6f8évaoﬁ%%?aiﬁ5 @6rdrs are
easily fotrechtinertbftreAlrhisimel’sodis bk isiras tincivilaniviGtioaialtbidy hataivesh fosideitsde,
MSCs ohtai rom allogeneic cord blood do naot exhibit an.immune response after transplantation,
thereby %ﬁ%ﬂéﬁ%ﬁ%ﬁ%@& ica %t'asbﬂﬂya.‘gf\ﬂQﬁg & %%l ?éfggﬁégraﬁpg]iﬂi%}’p@ﬁﬁ@a%erein by reference
in their entiretie$héSaDetaiit o Dmawyliyitdenetd tinethey brdionisTeésterininé&t djeine balacdhediwatent of

IR T TR T
neurons awdeiineia tesnovaléstiedated, the amount of amyloid-beta is increased. Deficiency
of neprilysin (NEP), which is an enzyme with activity for degrading amyloid-beta, results
in accelerating extracellular accumulation of amyloid (Kanae lijima-Ando, etc., J. Biol.
Chem., 283(27), 19066-19076, 2008).

20 Abnormal neurites projected from a cell body of a neuron is related to neural
diseases. Examples of the neural diseases are Alzheimer's disease, Parkinson’s
disease, depression, epilepsy, multiple sclerosis, and mania. In particular, epilepsy
occurs due to death of neuron and gliosis of human hippocampus. Neurites are
cleaved by the death of neuron. Multiple sclerosis is a chronic autoimmune disease

25 occurring in the brain due to abnormalities of Nogo A, a neurite outgrowth inhibiting
protein. Depression is a brain disorder caused by abnormalities of M6a, a neurite
outgrowth-related protein. Alleviation of symptoms of mania has been reported in mice
by activating a signal transduction pathway stimulating neurite outgrowth.

Mesenchymal stem cells (MSCs) are multipotent stem cells differentiating into

30 mesodermal lineage cells such as osteocytes, chondrocytes, adipocytes, and myocytes
or ectodermal lineage cells such as neurons. It has recently been reported that MSCs

have a potential to differentiate into neuroglia in the brain, and thus attempts to
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methods. One or more embodiments of the present invention include a cellular treatment method for a
neural disease without differentiating stem cells into neurons. One or more embodiments of the
present invehBARiN8ReIE a composition for 25preventing and treating a ne RaTdiREA8¥ W6 Dprising
MSCs. One or more embodiments of the present invention include a method of preventing of
neurocytoxicity caused by amyloid-beta, preventing phosphorylation of tau protein in neurons,
preventing neurite damage, and inducing expression of neprilysin in neurons or micro_g!ial cells. g%One
or more empodiments of the present invention include a kit for preventing neurocytoxicity caused by
amyloid-tggii% ﬁég %tiﬁbsg'?oé %?o&?e'dmﬂ%fl?&ﬁ%r%ﬁﬁ imadeokonsaneRatrnh uHhi"é%#ﬁlﬁg@!%nd
inducing ¢RF2684kDD 6B/ iFshniargesopee) WO 2010/056075PCT/lCR2009/0067;2_ microglial
cells Technical %olution In\ﬁﬁ%t(ﬂqrs of the gresent invention have found that neuroc¥toxmlty caused by
: I

5 amyloid-beta, PRSSh G Bt BB RIAT WA RENEIMP GaFrRgRE P RidiNeSS TR AcRRREY, and

expressidftoé Ndpalysiatologously imaraipanseer m@f@%i&bggﬂmmﬁ@ﬁéj&t@ﬁé&%%%ﬂmﬁs o
treated with ithput amyloid-beta are co-cultured wit S, a culture solution of MSCs, or proteins
reated with or wi CFu‘r%aL@f Lﬂ%ﬁ%ﬂ&al\f%c%?tﬁ’ dvahiQEYEE eHacs bonmgﬂ%%ﬁ@ﬁyﬁu%gcby

containedh thS ¢ 0l _ A
amyloid-lsettectipreveqterkspvasiplusndasigesobfaydmpidatedn ensansisrsauesiad, Senessirihely

T R T T
culture 15knkeier,0sMSCHranilicalgeatdravieddeterays s ctinyigingljaoorinddcingm an
umbilical cord, and the umbilical cord blood preservation industry is being actively
10 developed, and donors are easily found due to the umbilical cord biood infrastructure,
MSCs are easily obtained. Furthermore, MSCs obtained from allogeneic cord blood do
not exhibit an immune response after transplantation, thereby exhibiting immunological
stability.
All the cited references are incorporated herein by reference in their entireties.
15

Detailed Description of the Invention

Technical Problem

For the treatment of neural diseases using stem cells, differentiation of stem cells

into neurons needs to be performed in advance, or stem cells need to be administered

20 with materials differentiating the stem cells into neurons according to the conventional
methods.

One or more embodiments of the present invention include a cellular treatment

method for a neural disease without differentiating stem cells into neurons.

One or more embodiments of the present invention include a composition for

25 preventing and treating a neural disease comprising MSCs.

One or more embodiments of the present invention include a method of
preventing of neurocytoxicity caused by amyloid-beta, preventing phosphorylation of tau
protein in neurons, preventing neurite damage, and inducing expression of neprilysin in
neurons or microglial cells.

30 One or more embodiments of the present invention include a kit for preventing
neuracytoxicity caused by amyloid-beta, preventing phosphorylation of tau protein in

neurons, preventing neurite damage, and inducing expression of neprilysin in neurons or
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expression of the proteins. A composition including MSCs, a culture solution of MSCs, proteins
contained in the culture solution of MSCs, or a signal transduction system-stimulating factor inducing
expression ¥fWBIENS according to the present invention may be used &6 HIKRZHUR cellular
treatment composition for the prevention and treatment of neural diseases. In addition, there are
provided a method of and a kit for preventing neurocytoxicity caused by amyloid-beta, preventing
phosphorylation of tau protein in neurons, preventing damage of neurites, and inducing expression of
Neprilysirﬁi&%etﬁra ns?#sing 25 MSCs, a culture solution of MSCs, proteins contained in the culture
solution o (95, ahd/or a signal transduction system-stimulating factor inducing expression of the
proteins. Brief Description of the Drawings 30The above and other features and advantages of the

present i"l"&éﬁi?@ Wgoieglome more apparent by describing in detail exemplary embodiments thereof
FIG. 1

with refe d drawings in which: WO 2010/056075PCT/1CR2009/006712

illustrates opticalnwinTossopfctilagessehtivieventionshavisefiad dibdteaseiovib Ao Ehbs 95,24
hours; 2 s @ co-culture.system for co-cultyring neurons treated with amyloid-beta with
humgn Uﬁ%ﬁvﬁe%?%;§%g3%?ﬁ@a§'ﬂms A Féfé’ﬁ?dé‘df‘ﬂ[?%%geén?& iSRG ae.Qidieeries e
co-culturiperentetis anich dxpressiot Bf desjydig SHSIE Iretudedtinafaaeinn caHsierbBYANBRiInidiRia
(A1342); I ' r illustrating the percentage of dead peyrons to explain effects of,
co-cultur{rjl?;urﬁglfl]gﬁg m&’%ﬁr%lncﬁj% fSS%R}Iidg{ﬁéeé ﬁ%ggtha(gﬂ‘%l#ﬂ?‘ﬁ%@@d ey with |G
5 illustratitStesuascufitice sesdution sthMBG sp erplatoinf ectstalieet thlths ru e @BRINGR BEMSTEOoNe
marrow-derived MSCs on death of neuron caused by A1342; FIG. 6 illustrates neurons fluorescent

stained using an anti-phosphor-tau antibody; 15FIG. 7 illustrates neurons treated with A1342,
co-dalturég@variagsor: ¢aetmined using immunofluorescent staining ; FIG. 8 illustrates
expression of n 'U,yg 2810 ted with A1342 and. co-cultured with bone marrow-derived
MSCs or U CB_—(Tg%ve cﬁd@@éw W) eby amy, o% ge?a is preven?ed, p ospﬁory?atlon ofr tau
protein in neurons is prevented, expression of neprilysin is induced in neurons or

Sy Gt

microglial cells, and damage of neurites is prevented when neurons or microglial cells
are co-cultured with MSCs, a culture solution of MSCs, proteins contained in the culture

15 solution of MSCs, and/or a signal transduction system-stimulating factor inducing
expression of the proteins.

A composition including MSCs, a culture solution of MSCs, proteins contained in
the culture solution of MSCs, or a signal transduction system-stimulating factor inducing
expression of the proteins according to the present invention may be used as an

20  effective cellular treatment composition for the prevention and treatment of neural
diseases.

In addition, there are provided a method of and a kit for preventing neurocytoxicity
caused by amyloid-beta, preventing phosphorylation of tau protein in neurons,
preventing damage of neurites, and inducing expression of Neprilysin in neurons using

25 MSCs, a culture solution of MSCs, proteins contained in the culture solution of MSCs,
and/or a signal transduction system-stimulating factor inducing expression of the
proteins.

Brief Description of the Drawings

30 The above and other features and advantages of the present invention will
become more apparent by describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:



FIG. 9 illustrates expression of neprilysin in neurons and microglial cells when 20 neurons and
microglial cells treated with A1342 are co-cultured with MSCs; FIG. 10 is a graph illustrating the
percentage WORHIHENTdNns treated with A1342 and co-cultured with proteiﬂ§§§@%‘i@ﬂ“ﬂ@ﬂ¥.MSCs;
FIG. 11 is a graph illustrating the length of neurites of neurons cultured with A[342 and proteins
secreted from MSCs; 25FIG. 12 shows the results of RT-PCR using the total RNA isolated from
UCB-MSC as a template after co-culturing microglial cells with UCB-MSC; FIG. 13 shows the

results of weste hlofting indjcating.the increase in the expression of NEP when neurons and
microglial cells fr]eec Itlﬁl’%ﬁ ﬁﬁﬁ@&'&?@H@@@Fﬂ?ﬂ'%mﬂ@?sﬁf§H§\H§W$H§ﬁa§r3f9ﬂ@%@?Qﬁrﬁ%i@de in a

brain tissuétinasiylioig-hiptofsmausoang cerebral cortex stained using a Thio-S staining; FIG. 15 is a
graph illustrating-the tqtal area of Ap plagye in the images of FIG. 14; WO o
2010/056075ch#%cgzo??%’@eﬁzco'cwﬁelégﬁm R rEQIRYIBHIREN ISR reatestingithe
change chrAgBidrbtetia witrdboathin UEBsRINvelaSTTSe used for an experiment; FIGf. 17 sgows
the degree of e ssjap of NEP in a brain tissue of a normal mouse and a mouse transformed to
have;AIzheimer)i:sH g’sga@é'?&a oﬁﬁ&%‘@ﬁo‘i}aﬁﬂﬂgm 5@@9@%%9!3'” Eif@?@é’fsc_&j%‘dﬁ%”ng
illustratingeharodsmiétisibunidEBCB A& vEd MESSHIen WeathQifasilydancasebyasg &iyBieta

FIG. 19 s#\ it_he degree of expression of NEP in a brain tissue of a mouse into which MSCs and IL-4
are admi ig%/érgd and including hippocampus and cerebral cortex; 10 and FIG. 20 shows the

expression of NEIGirnscacgtip dlisstiting dhecpotoantige WERge R ddAS & anslain‘efets of

ini ' ' ' badiments of th t
o emior SRR GO S Hh e T G ed YASEE G A3 2t oton Gaused by |
10 AB42;

FIG. 5 illustrates results of fluorescent staining to explain effects of co-culturing

neurons with human bone marrow-derived MSCs on death of neuron caused by AB42;

FIG. 6 illustrates neurons fluorescent stained using an anti-phosphor-tau
antibody;

15 FIG. 7 illustrates neurons treated with AB42, co-cultured with MSCs, and stained
using immunofluorescent staining ;

FIG. 8 illustrates expression of neprilysin in neurons treated with AB42 and
co-cultured with bone marrow-derived MSCs or UCB-derived MSCs;

FIG. 9 illustrates expression of neprilysin in neurons and microglial cells when

20 neurons and microglial cells treated with AR42 are co-cultured with MSCs;

FIG. 10 is a graph illustrating the percentage of dead neurons treated with AB42
and co-cultured with proteins secreted from MSCs:

FIG. 11 is a graph illustrating the length of neurites of neurons cultured with AB42
and proteins secreted from MSCs:

25 FIG. 12 shows the results of RT-PCR using the total RNA isolated from
UCB-MSC as a template after co-culturing microglial cells with UCB-MSC:

FIG. 13 shows the results of western blotting indicating the increase in the
expression of NEP when neurons and microglial cells are cultured in the presence of
IL-4;

30 FIG. 14 shows images of AB protein plaque in a brain tissue including
) hippocampus and cerebral cortex stained using a Thio-S staining;

FIG. 15 is a graph illustrating the total area of AB plaque in the images of FIG. 14;
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by amyloid-beta may be prevented or repaired when the neurons are co-cultured with mesenchymal
stem cells (MSCs), which are not differentiated into neurons, without direct contact between the
neurons andRe&MBB« M addition, the inventors of the present invention hBYE/FRAENATd2mage of
neurons by amyloid-beta may be prevented 20 or repaired when co-cultured with a culture solution of
MSCs or a specific protein contained in the culture solution. When neurons treated with 10 pM of
amyloid-beta42 (A1342) for 24 hours (Ct+Af3 shown in FIGS. 1 and 3) are compared with untreated

neurons (Ct shopll%inflcss 3), nﬁst neur?ns reated with A1342 die. However, if the damaged neural
cells are 25 co-culttired witR W mblfc SR B JBuReBloling dedizaling Hashensesbm\R preteinted

and cell npaegatieshirs finererep df GIAIGSAMBE DT Ign Sguedifént4). The effects of the UCB-derived

MSCs on the preyanti f death of neuron caused by amyloid-beta may also be observed in bone
marrow-derivedﬁ%bf}gc,sogﬁ&slA%fB @EW@% %% E@r%%%Whé‘ﬁ NEBoiI 2 difalndisiis okarsiesmaal

MSCs arénesisgianddinmbessainrenstidumed edivavSAirHbprrieseise-arhaftrling Hdpsusnipgsame
resulf as gngv&%jéb%r%MSC of FIG. 3 is obtained. This indicates that damaged neurons by A[342
may be reparied and the daringe of neurons by A1342 may be prevented if the neurons are

co-cultured withfUSCES /@ griIBESTSRGTSEOR ARGHKIBEFLRIEP bF Fidition, phaseiesy asiag of

tau proteif Wi ¢S %%\%? horylated by A1342, is prevented by co-culturing the tau protein with
human UCB-derived M% S f%igé? As'afesult of observing neurons using antibodies angainst

Tubulin 13 11l arfdG.MBmPoes theadeymef ofcexpressien ERBR idanaaas wasisloremhanddhstshare
of the neyigap Keerds, i u Areated with, A1342 due to toxicity. However, when the
neurons are co-culturecﬁ \(/?v?tg {ﬂé‘%é‘ﬁfﬁ@g&gae ﬁhéﬁ%]@ﬁﬁmﬁe%% He-ACH Rl AleerEsS and
diffdfenti@iiéh and maturation of the neurons are accelerated (FIG. 7). As a result of observing
expression of nepalysin INERA, rotei JFSJE(}; rading and removing A642, the expression of
NEP is reduced in neurons%aﬁgov\%gﬂ?iﬁga.(ﬁoweve , v%%gﬁ ! %h%r?rs}g A &Gy gh
UCB-derkledpisiiiedidSsiprandidin-4 e Rdstinisteased in the protein level and mRNA level (FIG. 8A).
FIG. 8B illustrates stained neurons using an anti-NEP antibody. If the neurons are treated with A1342,

the portion stained in red is considerably reduced, thereby indicating that the 15 expression of NEP is
reduced RPEHIARJQE caibwRgQUifthe Ingandion are co-cultured with MSCs, the expression of the

I e A R e e A
co-culturBY AmyIRidbstanmayfeseisnanted srNapairethavheor shealidarinnscame doronRNAdantih
protein IgxgseHymal stem cells (MSCs), which are not differentiated into neurons, without
direct contact between the neurons and the MSCs. In addition, the inventors of the
present invention have found that damage of neurons by amyloid-beta may be prevented
20 or repaired when co-cultured with a culture solution of MSCs or a specific protein
contained in the culture solution.

When neurons treated with 10 uM of amyloid-beta42 (AB42) for 24 hours (Ct+AB

shown in FIGS. 1 and 3) are compared with untreated neurons (Ct shown in FIG. 3),
most neurons freated with AB42 die. However, if the damaged neural cells are

25 co-cultured with umbilical cord blood (UCB)-derived MSCs, death of neuron is prevented
and cell maturation is increased (Ct+AB+MSC of FIG. 3 and FIG. 4). The effects of the
UCB-derived MSCs on the prevention of death of neuron caused by amyloid-beta may

also be observed in bone marrow-derived MSCs (Cortex/AB/BM-MSC of FIG. 5). When
cerebral cortex-derived neurons and MSCs are co-cultured in the same culture medium

30 inthe presence of AB42 for 24 hours, the same result as shown in Ct+AB+MSC of FIG. 3
is obtained. This indicates that damaged neurons by AB42 may be reparied and the
damge of neurons by AB42 may be prevented if the neurons are co-cultured with MSCs.

6



zo MSCs includes UCB-MSCs and BM-MSCs. Furthermore, it is also identified that UCB-derived
MSCs induce the expression of NEP not only in the neurons (neurons) but also in microglial cells,
which are kN HEOAEPophage of the brain and remove toxic substancesPctERUNEIOIGH e brain,
for example, Al3 of Alzheimer's disease (FIG. 9). 25Since the effects described above are obtained by
co-culturing the MSCs and the neurons without direct contact therebetween, it is considered that
substances secreted from the MSCs cause the effects. Proteins that are not expressed or rarely
expressed when M ly clutured, but increasingly expressed in the MSCs when the neurons

SCs are si ! (ESSE !
and the MSCs ar'e 8 gdﬂﬂﬂre?ﬁgﬁ)gﬂﬁm RE fpHQinteins wBickTid farifiv Rospbrivisted Rvated
to the preA@Agols grindntadcbysesiduitddsd enadifRrmiation Radarrbonioesidbamsawpsid he 14

proteins %re activin A, platelet factor 4 (PF4), decorin, galectin 3, growth differentiation factor 15
(GDF15), 811ypican 3, membrane-type WO 2010/056075PCT/1CR2009/006712 frizzled-related protein

(MFRP), intercellplgreadbssiioofsiesnitng Hedrdas. irsinditthernushdiagimmstindinapiqtein and
(IGFBP7 Igﬁlet-deriv%d%gr{]%\f/th factor-AA (PDGF-M), secreted protein acidic and rich in cysteine
(SPARCL %\,t drfi SERBHEn S REHFANR RS ereda prdemh andiepvs I arfhsyraanmOliben the

neurons tmearensisrconiiefss e thasalivoh s tecaretenBHISEREIRIENS 3615 tNE0RINT ARIEIPHS
considerably reduced, and the len neurites, is significantly increased when compared to the
neurons {FS§{88 %ﬁf?\ﬁﬁhc}i}f‘éfff‘ (@i@gﬁﬁghj ‘1%“’?%%&@%&}@ fRYTES Biei RaRiaingd d il e
will be deseritoers iand diffeteraliation apdtiviatdrtianokimeasdnbibie Bl HbRER) (51@hgmodimer
protein. It is 10 known that [

N is coded by an INHBA gene i) huma HBA may have an amino
acid sequence 0 ﬁ\l&Bﬁeﬁgg:leé’fi% 3TVie %%%eﬁ?f@E 1BRREYEN (Q%éa%elﬁ?%raﬁ(la@?mat is

knoven asiebemddigrentOretrovingif) Bid2nthd éaxes<ipisar NEAisyakiredmanginers #<aia with
chemokingfamily, ,The gene for human PF4 is located on hyman chy, 4, PF4 have an
amino acr}ig3 1 'sec'fu%v}l]%gecgf N’@EPA@&S@%‘]W&:%%_%%E r@Ew'f%nﬁgﬁgﬁe”"eﬂeggﬁ% dhe
protiﬁglwmr@mdd\ﬁﬁﬁsgaéﬁietilm ??ﬁ@nb@mﬂ%wﬁl%wmm%kﬂ_%l@?%ﬁn PRBIBES to ﬁl
small leu - proteoglycan amily a u a protejp core having leucine repeats wit
glycosam@#c%%%%n%é&% cﬁ(%]jgl()s %H SC?P 2ran Fﬁﬁﬂ%m%@&%ﬁnﬁﬁéﬁ%ﬁ%%%%&%e (B%ﬁ{ﬁe‘el En
galy hgvé\ﬁﬂ&qlampm’wd' 10 steé[tm:hclie mém@?bécw%m?yﬂmd%l@ﬂo&%édﬁ:ﬁ@@m%t the
alectin gﬁgl%tdl . tin,.galactoside-binding, solu is a lectin binding to

betaF§-g]alact S g@o%ﬁ&?rﬁég%@eécﬁ%@ %Héyn V& ah aif]'ni](‘ll)r\{\(;".'g N&la ! éﬁﬁe%%%r%?%€§|9968@@%%%0.:
NP_91930th(BISG s DinCepressinmtiotifie td R ttoindeetsets (TREIS)dbaltisdmeauisoashyasaphage

inhibitory, ' ' in, helongy a trapsformi rowth f rbe amily
and control ir%r 'tgr%}ﬁw é?%&%%%ﬁ@?%ﬁ%%@%n %éceﬁﬁdeaqwgg?ﬁ\%gyelﬁa g %g%a@?p ocess.
For exanipiesGrers mapguralceall fedtechwitseyueiibouwf AR isccessidtuted. viith 008855 (REQ 1D

. 5). Glynican3 that - in isan family. F le,
giypican S o rerrct SIRERTR e ot SR R I e S v )

GlyicanMefendrabderdiaRiSifiatenst &bikaEs family and is attached to the surface of cells -
through a covalprRgRAGHENt is also identified that UCB-derived MSCs induce the expression of

NEP not only in the neurons (neurons) but also in microglial cells, which are known as
macrophage of the brain and remove toxic substances accumulated in the brafn, for
example, AB of Alzheimer’s disease (FIG. 9).

25 Since the effects described above are obtained by co-culturing the MSCs and the
neurons without direct contact therebetween, it is considered that substances secreted
from the MSCs cause the effects. Proteins that are not expressed or rarely expressed
when MSCs are singly clutured, but increasingly expressed in the MSCs when the
neurons and the MSCs are co-cultured are analyzed. As a result, it is identified total 14

30  proteins are related to the prevention of toxicity caused by AB42 and differentiation and
maturation of the neurons. The 14 proteins are activin A, platelet factor 4 (PF4),

decorin, galectin 3, growth differentiation factor 15 (GDF15), glypican 3, membrane-type

7



WO 2010/056075PCT/1CR2009/006712 glycosylphosphatidylinositol (GPI). Membrane
frizzled-related protein (MFRP), for example, may have an amino acid sequence of NCBI Accession
No.: NP_11%823019B005 NO: 7). Intercellular adhesion molecule 5 (ICAMPGHHRIRHEWF13s
telencephalin belongs 5 to an ICAM family. ICAM is a type | transmembrane glycoprotein, contains 2
to 9 immunoglobulin pseudo C2 type domains, and binds to leukocyte adhesion lymphocyte
function-associated antigen 1 (LFA-1) protein. For example, ICAMS5 may have an amino acid

sequenc? of NGB! Accession_Ncij\:{'gEEOOSZSO (SEQ ID NO: 8). Insulin-like growth factor binding
protein 7'(l Fer ety p il lasadhesiomimalasweirs (I GAMS yrinstHirbis

(IGF). IGHITH Fadssr Ioneuingasriiroin(ag Brots et BIRISH grd iR BRI A A 0o BXAORIE
IGFBP7 ma t@ve an amino a(ild se ue,n%(la of NCB! Accession No.; NP _001544 (SEQ ID NO: ?
e 5, S

Platelet-$&TEEYr MRFRIRCRS BCRANLEGIEING FHER PO FIRREResRAMSHer Wnt-
glycoproiatiuiretl égdtedratgihal N ISIPAT e HIR DD SRANUNIRS TWMBR lehditoRD fEdfed IFRiein

controllin rowth and_djfferentiation of cells. PDGF is also related to angiogenesis. For example,
PDGFA r%é%%gos}%ﬁﬁmﬂ SRIBERRMEGIRE EnMRESiI R Heatb ohDS YR I qRSisRPRY: 10).
For exannett]}mméizr@md tieteématdidist &lﬁhl‘iﬁ&siﬁs‘s:s@ﬁiﬂgérghﬁ iﬁ&%@&f%ﬁﬁa& Qré{(i Qgﬂﬁ;& acid
sequence of NCB! accession No.; NP _004 EQ ID NO; 11). Thrombospondin 1 (TSP1) is a
homotrinﬂaer%%}gtéﬁﬁaggin?fﬂﬁr&ﬂﬁh %ﬁ%gu a%%i%fh}%nﬂfb%pkﬁdin I jthis, regRedi B8y Eb PRSI at
mediatesiesitiribert hisovkogilt toerdasiribeternationrsddtaipmbospondin 1 can bind to fibrinogen,
fibronectin, lamipin. and type, V. collagen. For. example, Thr. spondin 1 may have an amino acid
sequence of NC%“X'@CZ‘%%E)% ﬁo%@%@ﬁéﬁé%m% %‘SWIQ?T%G@BIB@%%IMB Is
pathevay irotramtiaNGIBY i abtickhbyaraiNFBRAgeele ng $itena il S ANKHBA mRPHaval MR Bthiho
connective.tissue growth (CTGF) family. WNT1 i ine-rich, glycosylated signalling
proteins tha r?”lee%‘ll% &5 95@?’0 8898%68%e taﬁﬁoééés%:’\y é%%'r} '&rﬁ@qrﬁimbers are characterized
by four conservEthtslsteifaetachdd §REH)s that | BFRpiodingatorcaémekité- (gpe-C mestifie ligatd 4

oA BT oS B SG, HR  e

amino aci sequence o ccession
2010/0560iM@aC PEER20004086742 hurRang cimalito§oGis) & a PE4ursay o gvenalin sy aaciin is a

single pr. rotai vind 7.5 ats Qf.hi e - ine granulin/epithelin motif,
an(? %ran%%%%?m%%%ﬁggﬁéﬁpﬁ 8?b§gn€ﬁ%%aﬁbd%§ﬁéﬁ%?§creted and glycosylated
peptide family. Prspeimitingspatdedgiyeanabaving epitlaiéragel melEchice! gkt bt faotas For
example rapKlipdmay ' cid seque of NCBI Accession No.: 012497
oD BT o RRS DR BRI NG S R Bhliea R o SR e 1),
it was idéngfidaciidetha epptaisicrons rvihsite(difR) iepeatsaseithinglyeosamrigbglysils 4GAGUrons.
In additiQn, jt.3 ' if] i ed -degyved MSCs (UCB-MSC) or
IL-4 are%'%i,rrﬁ%gr%%r?g %@&L@%@% &%e?rﬁvgggﬁlséﬁs%q{fé%isa 0 igéaencfﬂfé% 'fﬂ%§t %Vgxﬁpession
of REP gt asitisadyencesfNEBlcActiagsiipdsoaiiLaM &bt (SEArHD ¢éddex B)UCB-MSC or IL-4

e e SR e A S e e SR R e
lectin binding to beta-galactoside. For example, galectin 3 may have an amino acid
sequence of NCBI Accession No.: NP_919308 (SEQ ID NO: 4).

Growth differentiation factor 15 (GDF15) that is known as macrophage inhibitory

25 cytokine 1 (MIC1) is a protein belonging to a transforming growth factor beta superfamily

and controlling an inflammatory pathway in wounds and a cell death pathway in a

diseases process. For example, GDF15 may have an amino acid sequence of NCBI
Accession No.: NP_004855 (SEQ ID NO: 5).

Glypican 3 that is known as GPC3 is a protein belongs to a glypican family. For

30 example, glypican 3 may have an amino acid sequence of NCBI Accession No.:

NP_004475 (SEQ ID NO: 6). Glypican belongs to a heparan sulfate proteoglycan

family and is attached to the surface of cells through a covalent bond with
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15 mouse having Alzheimer's disease. Interleukin-4 (IL-4) is a cytokine inducing differentiation of a
nave helper T cell (ThO cell) into a Th2 cell. Th2 cell activated by IL-4 further produces 1L-4. IL-4 may
have an amW@ 2&it/&eblfence of NCB! Accession Nos.: NP_000580 (SEQ RS NERZGY/BIGIR 067258.
20The 14 proteins may include not only human-derived proteins but also mammal-derived proteins.
For example, the mammal includes a rodent and the rodent may include for example, a mouse or a
rat.  Even though the possibility of treating of neurodegenerative disorders, such as Alzheimer's
disease, has been raised with recent research on tissue regenerative 25 medicines using stem cells,
currentlydXEos¥IRherRhatiMNeHabEs R not sufficiently developed to be applied to a wide range of

memory loss inNkarBRiRS HEA-RRIAIBRIN BrotdiAqARCRID SN B5dhf IBY RIHG R/ RiSHRH B ENtion

have found that MSCs reduce neurocytoxicity caused by amyioid-beta, and accelerate differentiation

and prolFERHRIFEIINPLARessIeNNAe N%’alﬁ% RE iHﬁ?{y@f developing a cellular 30

preparation for i tceAlina i tHASBRRINMRE SLIESS ARC /NS \athsY I8 KGN SRARRSHEBIRAR Hié@@(hjg@on, it
has been founmltﬂs?veral proteins secreted from MSCs have therapeutic effects on neural diseases
such as RARi dieByle, AU RetyBReAtpRINSIRIRNS (lResrBteipCaoNtaifsodolao8 712

preventignmosdisiabuinipdsiriy @ 2lispasesritaine ease binds ThepIRsSE iadﬁ%ﬂihlfgw&ﬁi@te
pharmaceutical composition for the prevention or treatment of a neural disease, includin
mesenc 's}ﬂ?zgﬁoﬁﬁsé)ﬂ@tﬁ\asﬁg}g%&jtf &ﬂ)ti@ﬁoé‘?‘{ﬁe SESXARRIRs Lontdinaay (Ravaiane

solution afritBCrianséquarsiens RORNAdUeHSId AYHLINSIN0DELEY (8ElQr IDducing)expression of the
proteins. The n

ural disease m e a djsease caused ed neurite. The neural disease may
be Alzheimer's %@é 'ﬁ,ksaﬂm@ﬁ %Cﬂel%{gg,"}ﬂeﬁ@%?@ﬁ%ﬁ?f’rﬁﬁiﬁﬁ@%@e‘?‘&s@Frﬁgnfémlyany
combinagipadifiesdiol. tindieglemeantalpikso e wihifiitermil G FygnitGEBPFaNednAKderdiagnosed
10 using urgpsychological test, It has bee ted that about 12% of patients with mild cognitive
impairm!e%!g fﬁ’b’%ﬁl REC g?féﬁ’:?i?@ Hrgg%l'g'e?p@éyﬁgj:r;.'@d5pris€9§l§?‘§85ﬁ?8&? gﬁ iﬂ@%g@)ﬁl Id
cognitiveaimipeiaviehteqaerass 66 NCBEAteesgiisebise: Ailer 601eHs (BEBQUDRRDIredtment. Thus, when
a pharmaceuti 0 sition according to the pr t.inyentjon is adminj dt ients with mild
cognitive 15 imp ?&ﬁ%ﬁa?ﬂgepqaﬁ%&t%ﬁ%h%?@ %‘lgéééé h?g?rlﬂés 6?e%§1$£1 0% c?%%%‘eﬁ?'\ S 8rhe
present weokitim ey yammidesirinotulivd #IOGRE fiveppelgndiptidectiatagt Rkioiy caLises PRGEAMent
with_amylgid:peta in neurans, preventing, phosphaorylatign of tau pratein in. neyrons nting neurite
darr%sage%gjn int ué‘.r%f%fﬁ?e§§%?§°§'f”r%%ﬁﬁ,§ﬁg|¥¥?ﬁéaP&Q‘fﬂffs% ' '8@, e ‘ﬁL(IJ"?e Sgﬁ?ﬁ B é%?:s,
proteinsratated ttorepiogeaesiture sl etampld] BOG BA ansiynhb rarst activo sysith segtisndetiof
factor inqucing ressi f.the, prateins. in, yi PRV \Va Wy kit may further include ingredients
required for cul%)%%sgsiﬁew ﬁltgurgr?s&t?%%%;%%e@tigg 'C-E)ﬁibosition including MSCs, a culture
solution of MSEorprasneseaintalliprdieioutcidicahdidiclhfriMSSrinestliignb( SRARICEH) M2ty
system-gtinulag] i ' ressi eins acegrd jqvention may
oo acmi T o s A B D B 0 e S B T o
AlZ%eimer's dis€hsanbasgkiosdinsdidBist) de erdusivotriopdico yratainti peusdetusisgmanidisetiidgdhe
pharmaggyjii g};ﬁ(&ﬁ' iony may further,i B]?g ically ac 0 additives,in addition
to effective w?gﬁr!')eg(ﬁ nts, gn(;I:| ma%y b%fo?%ﬁ%%ir@%n ?)%%ngk\?((??mu é%@)%l%é)’ita%:,ep%r% Imi%‘s‘iiering
to a patiegl-ieiaatixkinigrastished Thieepespaadiutitacheidbirat ttos fibrinosem fiibraneatitin, for
parenteigl AFRINRYOBSYF Rollagen.  For example, Thrombospondin 1 may have an amino

acid sequence of NCBI Accession No.: NP_003237 (SEQ ID NO: 12).

25 WNT1 inducible signalling pathway protein 1 (WISP1) that is known as CCN4
belongs to a WISP protein sub-family and a connective tissue growth factor (CTGF)
family. WNT1 is a cysteine-rich, glycosylated signalling proteins that mediate a variety
of developmental process. A CTGF family members are characterized by four
conserved cysteine-rich domains: an IGF binding domain, a VWF type C module, a

30 thrombospondin domain and a C-terminal cystine knot-like domain. For example,
WISP1 may have an amino acid sequence of NCBI Accession No.: NP_003873 (SEQ ID

NO: 13).



WO 2010/056075PCT/1CR2009/006712 as injection formulation or topical administration formulation
may be used. For example, a formulation for parenteral administration such as injection formulation of
a sterile solN@RYPENEENSION, if required, using water or other pharmace J{cHKRAMEMER solvents,
may be used. For example, a unit dosage formulation may be prepared using 5 a pharmaceutically
acceptable carrier or medium, e.g., sterile water, saline, vegetable oil, an emulsifier, a suspension, a
surfactant, a stabilizer, an excipient, a vehicle, a preservative, and a binder. The pharmaceutical
formulation may be administered parenterally using any known method in the art. The parenteral
administration %ﬁ?gfﬁ!ﬂ!rﬂfé AREMLS FoPsERvFRel i Tamdia- syE@aERRUER IS MsHREE Preeussical

administi@psAMeRSPEBOFEMRA Y HilgHK ARl sIsH MRS ABRE gL IFILItRENRABANR AT

injury region or peripheral regions of the Injury region, for example, brain or spinal cord, peripheral

regions HERRYINOA G5HNLids relpanedndrarr. thee BjeesAIlnadRthibeIaRISHRY Be SRSTBIAL AR
administgfire &R @@iWWmum&@aanmiﬁr@a&%iqﬁ@Am%lslé MisspithbarsriRal fuisc

includes cerebrospinal fluid. The arterty may be a region supplying blood to the injury region. In

addifion, 3l defiyRiseieuin faBe peribAh ceXareBiRing resandiRo ANA¥1Ba¥E iANDAMYR acid
Kondziollgq e BN diSIARIOss ¥R NG NP BiPr5$948908E Gneciicaliu g skull of a subject is

incised to make a hole having a diameter of 1 cm and a suspension of MSCs in Hank's balanced salt

solution (HBSS) iBWHaeRcalls@NAO RIS AR SiEhib e RIearNss: AlgateHe Wit ddattic

frame usgeyis iijeatifieel wépmazsag;'r@@s@%hmwm@m (NERFloSAGEHRR YR Qs nat iGas darms
1x104to Ix107cells/kg (body weight) per day, for example, from 5x105 to 5x106 cells/kg (body weight)
i

per day, WHtciIeHPBE-ad n%@éﬂgaqn & swiase issditiech eyl RIRAWS vas shRriinged if

undeystogd Bhiisb avecy (WoBadtI oslifd araxiiRinistdtedeidve divisesh aghp i Admstered
to a patiept should be determined in, Jight of various relevant factors including type of diseases,
severity d}zstﬂggﬁse t Y;‘f?c?s@g odRHgd iR BHP LERP 0ERT \D%EHS Hreasa YU G Br s HRSvidual

pagent. incl?diﬁbeémmmd | 'ﬁugrﬁm h?%@r@mﬁl ¢ 'ﬂ@@gmmﬁrbcrsmevantmg @rér?aﬂﬂgim@mﬁ% a

30disease of an indjvi . the met including administering, ; rmagceutical compositj )

compria TP U BB AR R HISFESS oL VBRI LS (6P Al A G SIS B o

culture sirlotexsetitire MiStoglialtieelindiidsial.tiY¥(e201 UTEBMSEGI ICR 208 9%40b6inistered Tioea

administration u§ed.in té[‘]fﬁﬁ]etho may be a topical administration or a systematic administration. The
[

phalr?nacr&?ﬂ{sﬁ 8%'5% PR Be Tistered by an amount effective for preventing or treating the
disease. It woulchfiesietidious (ih-ahdsbocgtoRriyesintiicthg diffdrahtiatieifesftinenaiveuntipey Vamwll

accordingto.the conditio 5the disegse. The pharmaceutical compgsition used in, the method is
the sam asotﬁgg é@ggrisgﬁgogélg Irll-F ?ﬁgtﬁ‘Sﬁ‘,’?ﬁé)dnjflé’c@'goLﬁfﬁﬁ%ﬁ Ffﬁg&'éCSRa'lﬁm ice Tégfnay
compositiaveray deinollacic ddmrence ohNGBIAcgessicr|Ndut HBoGIDSEMEBERIIDNGT Ghess and
animals Kfﬁ’"beézﬁ experiments. Cells preserved in a frozen form may 10 also be used. This
therapeutic method s not limited to humans. In general, MSCs may also be applied to mammals as

welt@s humansThe thenoieinsd, ey ninckiddiseaste ordly beuntinededvedu spbtairst [dadt @b

f}‘;‘/:ﬁi‘s’ﬁg@?{r}ﬁn@%ﬁé@%%@é?}é%‘iﬁdg Ofﬁ@%'ﬁé%rﬁe?éa Ky %Shéprﬁ‘r%%? ri‘ﬁ’cr I'%‘é%“a%té‘éjn%’ri‘@ the rodent

damage 1o nedtites. The neural disease may be heimer's
disease,Raykinslods tlisexamplepeessivscapilepai,, multiple sclerosis, or mania.

Even though the possibility of treating of neurodegenerative disorders, such as
Alzheimer's disease, has been raised with recent research on tissue regenerative
25 medicines using stem cells, currently available stem cell technology is not sufficiently
developed to be applied to a wide range of memory loss in the brain such as Alzheimer’s
disease. However, the inventors of the present invention have found that MSCs reduce
neurocytoxicity caused by amyloid-beta, and accelerate differentiation and proliferation
of neural stem cells in the brain. Thus, the possibility of developing a cellular
30 preparation for the treatment of Alzheimer's disease and other neural diseases is raised.
In addition, it has been found that several proteins secreted from MSCs have therapeu"cic

effects on neural diseases such as Alzheimer's disease, and thus the potential for the
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The amyloid-beta (Ap) used herein indicates a major element of amyloid plaque found in the brain of a
patient having Alzheimer's disease. The amyloid-beta (A6) may be a peptide including an amino acid
derived fronMA&tehTAal of amyloid precursor 20 protein (APP) that is a RaR&RaYPanE2
glycoprotein. The Ap may be produced from APP by a continuous operation of p- secretase and
y-secretase. For example, the Ap may include 39 to 43 amino acids, for example 40 to 42 amino acids.
The Ap may include 672-713 residues (A642) or 672-711 residues (A640) of an amino acid sequence
of NCB! Accession No.: NP_000475 (SEQ ID NO: 19) which is human amyloid-beta A4 25 protein
isoform prEvedian Apt fregfegniaiinassel disepres ivingeereRifrom a mammal. For example, the A6
may be derivedriiam & SuManentdROides AhaAnAERIRIBaLSSRHBbEMRRIBFHHEATREVSftion

microtubule-associated protein found in neurons of a central nervous system. The tau protein interacts

with tubnttalmemt efrmibeidssrs rinFbdissumaneasbymBly St CPHR (MSSetd. / RUNSRIN 30
that a cegghiad istupdneiadss Braiiarsnidataineiriithd idaknevys ki MupRets aRarsied Yigwpu

protein is related to the outbreak of Alzheimer's disease. Tau protein is microtubule-associated protein

havihg HiEANEEHEIRY SYstRmaHIYRIING Eaoler dngbising pressitpoRiiop dre e teih e MaHK! found
in neurogssEBe RN 8- ARELSCBlssE BT eafHagRN Rl NMNEEHBISEP @@@@%aﬁabyiwon of
|

axonal microtubule. For example, tau protein may be microtubule-assqciated protein tau isoform 2

having aflZhgiRcasddissasscd Grileen s USeReN sleriessiRsh0eRIGPEID NGNS SEIRIQSIS protein

may be ¢gavRd &r AN cbMBMEIRIN fieeRsIMple, the tau protein may be derived from a human or a
mouse. Neprilysin is a zinc-dependent nnetalloprotease enzyme decomposing a large number of

small secreted PeIEREMEBHAI FYRdRRSHBEURENG IS CAgRItHE PR SAL MaK-RP S ingRaSE

amygoid-gsiing s aaapsiigHbisisiadand aggisgpeshndariadlh s swest AP XxArpales e ks
may have an aming acid sequence of NCB! Accession No.: NP_000893 (SEQ ID NQ; 21), The
neprilysifithy BAHYR N RBEMERaRIREP ED R xAIABRIMAE S IFRASH &Y ¥EHerivedRERINYWaman

or a mougisout 80PH P [RARTHIE vEionikl sogrtWeckb et progrssst anpheitieles wssdaweural
tissues, t m%thod inclugj 8+(,:ulturin the neural tiﬁ’ues in the presence of at 15 IEast one selected
from the%%ﬁp e &EEting' Es@ﬂ}fh%fﬁ%@% celBYf1sErang PORMMAEIIGRh GPIRRAHER

In the meitwwiding neuthktipsassuahesiienransadminitareldunied patisrsomwitlvivaild heotiiive
culture may be per owﬁed ina cult}g{m\ﬁdium,for MSCs and/qr neural ti§s§es aurh&g(ﬂ?urons which is
kndwn irl EPEP’F e MSERHRTHEOUr Egﬂg&%ﬂ[ﬁ?ﬁ?&ﬂ‘% t‘?ﬁ%ﬁ? B8 QLEGBYRith or without
direct contact tiié¢rebpresent Faventionplalsbe piSGdeantanauethtissumsdsush ks rienrpnsventiree
cultured by being separated from each other by a membrane, wi res. The membrane may.have a
pore sz S SRR ATty BFRETEY oKl YA R R o i R e BT VRELH e o
the MSQsttosphssyilatioug lofhapgeokeinfdn cedaronsiograserttinge theovigd . ddmdde biatabitallycirmyve

malerials pay e rgjelns, sugars and iudlec.agds, e memiyane tgwbs defsed suchiat the
MSCs aré EU ured on lrﬁ% rq Brén@%%gﬂ]e nélﬁla ISSués suc 5% neurons are cu Uf'e% BG?OW the

mernbracerdaitiest thetmomgtuqdiysgmmnﬁteﬂ&&spmak_sw tt'ms_t&_mﬁomeymehesﬁmwﬁhme
membrape by iha iy he i sl sy iher inehads adminisiaring 2 lepslang gpiscted

from 30 the group cornsisting’o S'HRE A CUlttre SolUtion of the MSCS into arvindividual
administiagieadienis becuiteol dal adftunisy dtiemeurmsystematic administration. An effective amount for

reducing the a nt.Qf inister. u W, .
2010/056075P@%18§2§%%§%%§17%%%@%%%’ 5§P§r'|%e%é+%yﬁ§nlla%r§§%”%?Hglgﬁt %ltu % Oene?ffec':\{l\%c gmount
may varyeatersiingoitairedoniditithe ofikeicisemdetiame afidiM&izs.may be asigralintednsdeetidof
re '”gs?lg?&ﬁ'-‘étﬁ%%ﬂaﬁdg RS USRI R RS SBINEE TR S6tudf Mm-S R & prags|may
inclide a human, a Mous€ or a rat.
invention may be administered with other effective ingredients having effects on the
prevention or treatment of Alzheimer's disease, Parkinson’s disease, depression,
epilepsy, multiple sclerosis, mania, etc.
The pharmaceutical composition may further include pharmaceutically acceptable
30 additives in addition to effective ingredients, and may be formulated in a unit dosage
formulation suitable for administering to a patient using any known method in the

pharmaceutical field. For this purpose, a formulation for parenteral administration such
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5The reducing of amyloid plagque in the neural tissues may be reducing the amount of amyloid plague
in the neural tissues compared to that of amyloid plague when the neural tissues such as neurons are
cultured in tRO28LYPIOBf the MSCs and a culture solution of the MSCs.  PCTHR2889(063Ryloid
plaque” used in this specification may be an insoluble fibrous to protein aggregates including amyloid
beta. The amyloid plague may be present within a cell, on the cell membrane and/or in a space
between cells. The tem "neural tissues" used herein, include central nerve system, for example,
brain tissues. The brain tissues include cerebral tissues and hippocampus. The cerebral tissues

include cBPdpigstionimuylatipn ptepicrlafmingirdoniaaylatonamaybedsrdne fiar 6xameRIer se.
The neural ralisuREiv SO wRRM SRS ANiRiSTitoRIBLER!ISsT Rt RSHR AR abiSsugs giudes

culturing the neural cells such as neuronal cell and/or microglial cells in vivo or in vitro. The present

inventiorSAISHNGEUSRERSIABY BriRaNiEssy ingyricbpHksHPRRBACS A YoRSRRtABlR ONS,
the methgglaeits]ing gwWa eadhe FEERBF 8,0athﬁipé%%%a‘@fefrﬁhlgﬁéh%aé%@ﬁ%é%@ Haghgroup
S.

consisting of mesenchymal stem cells (MSCs) and a culture solution of the The culturing is
e

desctibed RPBUEAGRYICRINLACSIRtARISRaIST of readRy &EySieriryriersalisauvpgptable oll,

phosphopAatépRupSifRl, PEPteiNsiEAdIE UEPRsUFGM AR, eslusiBBiRR N eameipRiRh eppikiidaion of tau
protein compared, to thaté)f hoa%horylation of tau protein when the neurons are cultured in the
absence YR YAt QAR & RINARE solution of the MSCs. The present invention also provides a

method of increFRpPEPRESSENIGA forMMIENGH MaleWEeNsRhMISIaSR! salnttialpelaasyingiding
culturing the neurons or, 30microglial cells in the presence of at least one selected from the group

consistingSMfRe Bf 17 tBfh &hs (MEBE sParMeRnAdralsitation I sElufite BultaRikghs

desuribeddhinistratibrieteie nsesysteenatihadrainietetigl ammyeidodiéal administration may be
2010/05607 PCTﬁlCR ,0096006&(’5l gg%@[{ei the neural tissues, The increasing of neprilysin,
I

expressidfir HEASHHEG lé?ii g fmﬁﬁgﬂﬁh@ﬁm%@}m&ﬁﬂdqwmé?ﬂiﬂfbns or
microgliabceksipbetahreditnsapfiffisinrguiy ession fdhexansies bramaegiiharisheriiphoriirons
The prodSR o/ B o hiPRRISLS, FOUNGE O ERasiHior IR B, ARLS BRHEUA ST Wthoc
includingpeforringrittiey nedministerthg [resgivmobetlaiailofmeladsd froon sbingrdiid;onsisting of
L T el e i T e ol Sepsg
supplying blood to the injury region. In addition, the administration may be performed
according to a method disclosed in (Douglas Kondziolka, Pittsburgh, Neurology, vol. 55,
pp. 565-569, 2000). Specifically, a skull of a subject is incised to make a hole having a
diameter of 1 cm and a suspension of MSCs in Hank's balanced salt solution (HBSS) is
20  injected into the hole by employing a long-needle syringe and a stereotactic frame used
to inject the suspension into a right position.
A dose of the MSCs may range from 1x10%to 1x107 cells/kg (body weight) per day,
for example, from 5x10° to 5x10° cells’/kg (body weight) per day, which can be
administered in a single dose or in divided doses. However, it should be understood
25 that the amount of the MSCs, for example, UCB-derived MSCs, actually administered to
a patient should be determined in light of various relevant factors including type of
diseases, severity of diseases, chosen route of administration, and body weight, age,
and gender of an individual patient.
The present invention also provides a method of preventing or treating a neural
30 disease of an individual, the method including administering a pharmaceutical
composition comprising at least one selected from the group consisting of mesenchymal
stem cells (MSCs) and a culture solution of the MSCs to the individual.
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plaque in the neural tissues. The neurons may be normal neurons or neurons having damaged
neurites, for example, by Al3. The increasing of neurites growth of the neurons may be increasing of
neurites groWth28188EMEUrons compared to neurites growth of the neuronsREHERRHEY¥GdAs are
cultured in the absence of the MSCs and a isculture solution of the MSCs. The present invention
also provides a method of preventing or treating a neural disease of an individual, the method
including administering a pharmaceutical composition including at least one selected from the group
consisting of activin A, PF4, decorin, galectin 3, GDF15, glypican 3, MFRP, ICAM5, IGFBP?7,
PDGF-AA, SPARBL 2dmiigiraHasbaissichiin they eethqstogian s, 3L tapicah admisusisatipBxpFedsion

thereof, apgtematieadinmistatisieoThe pHerAgRniREREBMpBSRHiBhthRasd wehivbrRa Baﬁml
administration or a systematic administration. An effective amount for preventlng or treating the neural

disease AHOWY SHCHIEIVAPIRYRNING Qb GBtiRAShsH digearginall Wenlth Breokninus: 15 9RE Ofective

amount Rlingy RIS 48t thecordbpesiobtBmeinsasty varlRcebrimg s e siamRrasition used
in the m%tgog.is the same as that described above. In the method, the neural disease may be a
disedse £ é?ﬁ?%t least one selected from the group consisting of amyloid-beta,
hypeVIIOQOSIOhOfWhéob@lﬁél?ﬂﬁwotﬁjald%thﬁeiﬁééﬂ Oihn‘ﬁﬁ’éihﬁééth@aﬂ %aw%mn@etaﬁfﬁabe
neural digease, may be Alzheimer's disease, Parkinson's disease, depression, epilepsy, multiple
sclerosis&%??ﬂgﬁg. W%OIO%S 5 ?%?@%9&%&52‘”ntﬁ*ﬁ@‘?)ré‘%em?n\f@?ﬁ‘ﬂﬂ%%tﬁ%\/ides

a metho@m:wmrmmg' ' ram])fﬂbéilcﬂiﬂ@t’%wﬁ}@ﬂf&jﬂdfﬁh@shahh@l@@h@%@lf&@hﬁ%@dt@ﬂﬁgéh@m%ﬁ%
tissues in the presence of at least one selected from the gro onsisting of activin A, PF4, decorin,
gatectin TO TSI B Rt SRR S RSPEISTUR D e R SRV 0 AT B ISDABRYL, 5
WIS 1, ptsgrbeulised. -4Thisttierapautio hrextbisbsondhéiranbdns pomansbinatgsneiatiepiSCs In the

method, the nqur?#tissue;ls Lgc;{h as neurons ma% be(f}lﬁltured in vitro or in vivo. The in vivo culture may
further inCi& 38R A& ,ﬁé IBQE‘E’B&‘&%%%‘?! '061‘? 'ﬂ?enﬁroup consisting of activin A, PF4, decorin,

galectin 3, GDHMStrgypiethnd, MeRRe twalCAibiasés MR 7B RGHseAsS RAIRSH1bihetmbaspomdin-1,
WISP1, progranulin, I1L-4, a factor inducing expression thereof, and any combination.thereof to, the
e R S R e e R
effectivelgpoexpressieuohgdpelgsiouandf tenpgguie maytieadniihstexadtalt diseibbernadyibes to
one of orgdi lLinthe art that the effective amount may vary according 15 to the conditions of the
disqesgse. %}%@%é&%%%%%neag%ﬁ%% e fréﬁr%eﬁseeg%%r%%%' |stir%) '&%%{,le}ﬁ,‘qi‘%zﬁcg%@oﬁlﬁ aﬁlectin
3, GDF1mayligpican 3, MFRP, ICAM5, IGFBP7, PDGF-AA, SPARCL1, thrombospondin-1, WISP1,

lin, IL f j i i h fe. mbinati f b
Peministered i B e RO e PR S B PR Rl St gt
20 abogfql@n’dlkg@bgam@@m ratidih 30Ny Adgheidyereidisedse adinnasteieitibetaBnmesy
further ingl g aaauly SRRUEAG 2N AR Sl Emadiid BURRHARSI GRS fadliidypl may

e any animal’in need of reduting amyloid plagque in’it's neural tissués. The animal may include a
mamaRroiteimGinithithedisna| e snhemiarg e rolyesp mteinat. Z6Eh&Ramelyibde lkpakioeal foem

oalectn 3 C o e B U B TP R el
WISP1, piay r_&murm\@ 1B far e minduaridsexioreesnpledficadd @ngicorasidatior treedBfvagn
Cegree o) o e S S e
presencefdN&BbAncessigalblasdNThA G4 T dSEECOHiNMBY A )awiich s Pimadeysiiid-beta A4
25  protein isoform precursor (APP). The amyloid-beta (AB) may be derived from a
mammal. For example, the AR may be derived from a human or a mouse.

The “tau protein" used in this specification is a microtubule-associated protein
found in neurons of a central nervous system. The tau protein interacts with tubulin to
stabilize microtubule and promotes tubulin assembly of the microtubule. It is known

30 that a cerebral tissue includes 6 different tau isoforms. It is known that
hyperphosphorylation of tau protein is related to the outbreak of Alzheimer's disease.

Tau protein is microtubule-associated protein having high solubility. In humans, tau
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WO 2010/056075PCT/1CR2009/006712 galectin 3, GDF15, glypican 3, MFRP, ICAM5, IGFBP7,
PDGF-AA, SPARCL1, thrombospondin-1, WISP1, progranulin, IL-4, a factor inducing expression
thereof, and¥@¢U8M#6HAtIon thereof. The culturing is described above withPEEFErBAOIEAE method of
reducing amyloid 5 plaque in the neural tissues. The degree of phosphorylation of tau protein in
neurons may be reduced in the presence of at least one selected from the group consisting of activin
A, PF4, decorin, galectin 3, GDF15, glypican 3, MFRP, ICAM5, IGFBP7, PDGF-AA, SPARCL1],

thrombospondin-1, WISP%, progranulin, IL-4, a factor inducing expression thereof, and any
combinafbRERIESPARBATRB A8 WEORSHAREE IR NORHLEIN Cellpne 9(&85#%%&?\9%%@

providestaunptbteiroidng ansing lexpiistsaibal GERKISEH AfieRIIBNTEOT i esdrhpristdheyratiad

including cultyring the peurons or microglial cells in the presence of at least one selected from the
group coﬂ%?é'ﬁh% 4 U??Pl?,‘%ﬁ%%c‘@égiﬂfcﬁﬁleéﬁr‘ﬂ 3%@?%5&&%,*@\}\51%@%&@p?lftmy,er@ﬁsﬁz

15PDGFMNGBISRATSidnthiomNes aoEHo1L (SEEPID Nogr20)inTHe4ad [ei@imnaiisingecdBrRRSION
thereof, gnd a? combinzt)tio%thereof. The culturing is described above with reference to the
d

mettlod SFPEHEETMAbid bUgEAMBE: Ao AP BdteiRHBaY e desiest (E¥mRIRYPASURSNE or

microgliainmallsemay be increased in the presence of at least one selected from the group consisting of
20 activin A, PE4, degorin, .galectin 3, GDF15, glypi a{n 3, MFRP, ICAM5, IGFBP7, PDGF-AA,
SPARCLL. throNBRABGIIF 5 RS 1o RO ap P iaaRs: MR SESrIEieGors (R gRa any
combinanomiver edfsmieh seratetk gdaptindbe aNeprdgsihalecbnipsspecapiyidiydistaniaitcalmades a

method gf increasing growth of neurjtes of .25.neyrons, the met includjng culturing the neurops in
the presg(n%réedwgtrl a@? 8%3%&@6@'!10@6%95%'3r%liﬁﬂoémé]&tmés%igﬁa\/ﬁpﬁi,%ﬁﬁ?% ifl! §58&h 3,
GDHFi5, tisgiean SFMFERBMgIAMBPIGFRPhDETeAh, SRIARGLIH, sbcuabaspdNDBLAMISSon
progranylirt, Il [ Ing~expression thereof, and any compination thegeof. The culturing is
describe%ébé@év%é@ %gférnggggto hﬁftrsﬁe% d oﬁgdﬂgm Véﬁﬁ&l@%"s@%ﬁ%{b‘@% i‘??é"%@ul:ﬂ? 5. The
neurons Fexyelzampleydheeeprilysinmeaydns deriregl deonagddineuritess favasemple, by Aft The growth
of neurites of n increased,in the presence of at least one selected from the group
consisting of a;m%rﬁrgé%?;g‘ﬁ}g@gbg&pcﬁ]ﬁo& %(%/6&?9(1 BH‘? 3@5\%? g)éran a i)
glypican BpwaiRRBsI@aMbel Greiiod PDIREHACARKNRE the theunsh digsuedinnl thy IGRsepoeg afnalin,
IL-4,.af induci ' ereof and any.combination thereof when ¢ tq in the
abaSnce T O R R R RS SRS i o
least oneulletsaltrion abiepISLPsisting of a mammalian, e.g. human, embryonic yolk sac, placenta,
umbilical cord, ymlcalRishinadyalin: Redpberal fload hans fuaay adinAaelsplGBUSelR, ver
neural tissue, periosteum, fetdl membrane, synovial membrane, synov'aP uid, amniotic membrane,
meniscu¥iVénterihedrueltie digiure mastieearionmedt st i esltuez inedivraditr, MGy and/abeausalbone,

e o e Tt B e e L RS She e

the isolated MSC. As used herein, the "um cord b

umBllicaNes@Rimanlen dulktarastyticenwiboutzdineeticontaatith tehetwreanith Batenaonplbatie
thereof. {ReCyMRNGR GRIMIRNINRYs M AYREUBRLTRYY BERIRIRSS by being separated from

each other by a membrane with pores. The membrane may have a pore size and

configuration sufficiently large for biologically active materials in the culture medium for

the MSCs to pass through the pore but for cells not to pass therethrough. The

25 biologically active materials may be proteins, sugars and nucleic acids. The membrane

may be disposed such that the MSCs are cultured on the membrane and the neural

tissues such as neurons are cuitured below the membrane so that the biologically active
materials pass through the membrane to the below of the membrane by the gravity.

The in vivo culture may further include administering at least one selected from

30 the group consisting of MSCs and a culture solution of the MSCs into an individual. The

administration may be a topical administration or a systematic administration. An

effective amount for reducing the amount of plaque may be administered. It would be
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15 to a MSC which is isolated from the umbilical cord blood of mammals, for example, humans or a
MSC expanded by culturing the isolated UCB-MSC. The "treating" used herein refers to:
preventing tROHHAIREERZTion of a not-yet-diagnosed disease or disorder in R¢ikER2GWeaRAple,
mammals including humans, which are prone to acquiring such diseases or disorders; inhibiting the
20development a disease; or relieving a disease. Terminology that is not defined herein have
meanings commonly used in the art. Any known method, for example, a method disclosed in
Korean Patent No. 489248 may be used to isolate mononuclear cells including MSCs from umbilical

cord blodeP fiere i fpseoborstiBan phibind e asiihgtdhr cfferive amryNb ey @y AGRerdneiahod is
not limiteghéheepigiions @fiaAky disahdical geidl PlgrficalieRiRAdEanipanimbiliraheeld afteeghilahyrth

and before the placenta is removed is centrifuged using a Ficoll-Hypaque gradient to obtain

mononud@SAYeidiPRAde BhdhBcneiral ilssiees wathed EpabmmednevER R eTapimabs. Tike

isolated mRmRmdt @RGSR PRIEHE alasbigsis@Rtigatand cultivation of MSCs or to be frozen for
long-term safekeeping 30 at a very low temperature until use. Any known method may be used for

MSC isolation frofg firviARAIREARYPId RRcksd e ABYFRbHissE9a Seayils sarUsiRe-he AMasidn No.
2003-0069 byRid PidingsinWie ALPAFRI1ER CHHEE3A09/9RE! 42 iyISiaieNsqudBihihdife 1999;

and Lazarus HM, etc. Bone Marrow Transplant, 16: 557-64, 1995). First, collected umbilical cord
blood is E@r‘rﬂﬁh SRHESIY PRGNS RAR G Rikrddistharabashen obithe MRS Handiagculture

hematopsitiiciierntaels8as MSCs, and the 5 mononuclear cells are washed several times to remove
impurities. The [ﬂ;cl)n nuclear ()t:‘flls are cultured in a culture dish with an appropriate density, Then, the

mononuclear celRSIEBloffEMARY RIaGHR ARcshidPis SReCHcAIRN MM6REMRINsalubladibrous
prolieratproteiraguregatess iaciliargdensiigasbtang Takangisialisafirnmiyeiugstesing wighase

contrast micrpscope. The grown cells are repeatedly sup-cultured to obtain a desired number of cells.
Cells corﬁzﬁﬁ@aolﬂ%ﬁ% %%%85‘%?1%%@6@9@@0%@%@ FRBRIS-may be preserved in a frozen
form using knoWhenigtinotie (anigmesitasdd yhillndnciba2denBdl heRm . syselivrgomerimpised for

the frozen form![m? inclufﬁ 10% dimeth Isulfoxlid (DMS%%}\ nd one of 10 tp,20% fetal bovine serum
etal g § %i

(FBS), hirrlth T8ty BN PPLEH JMSHUER L FeOP AL TIRSHES A b SPReRARMIYS Ay S

suspendeersbehl tissLazonclutietteBiabooettexexiFtio Agutaplisbadsatitie neufdie:ehd agspension

is djstribyted into aglass, or plastic ampoules for deep freezing, and then the ampoules may be sealed
ookt R RN RSDR e SR o G0 07 BTl Gl SSAp i arootar
freeze-prgdiam et corituringhthkenzing 2 Gsste sitirthindds isultadnsp that sellrdbrostie dudhgdbawing

IS minimi t rature of the ampaules reaches less than -90C, it may be transferred into
ﬁSHrXWA %rﬁpgr'f'g%?%{ém Hal CSlle l[ﬁ t%ro

a liquid nitrogen ‘t?a antaindd atfess th¥ 28 Y- 1o thaw the cells, the ampoules have to
be quickly transféeegpfesenthdénicguitioritratpen raokites aa3 Tethatr dattedUuindpathed delisds ths

ampoulesiSpMUIibtion BIRETS BRofef i IRelFSRE, 90 SRS SH iR Euthg RS BLASSENS
20  the presence of at least one selected from the group consisting of mesenchymal stem
cells (MSCs) and a culture solution of the MSCs.
The culturing is described above with reference to the method of reducing amyloid
plaque.
The reducing of phosphorylation of tau protein in the neurons may be reducing
25 the amount of phosphorylation of tau protein compared to that of phosphorylation of tau
protein when the neurons are cultured in the absence of the MSCs and a culture solution
of the MSCs.
The present invention also provides a method of increasing expression of
neprilysin in neurons or microglial cells, the method including culturing the neurons or
30 microglial cells in the presence of at least one selected from the group consisting of
mesenchymal stem cells (MSCs) and a culture solution of the MSCs.

The culturing is described above with reference to the method of reducing amyloid
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In the present invention, the medium used in the isolation and cultivation of the MSCs may be any
medium for general cell culture well-known in the art containing 10 to 30% FBS, human peripheral
blood, or plX¥Mh2H/&T of umbilical cord blood. For example, the cultureFAERBAHEYOHE
Dulbecco's modified eagle medium (DMEM), 30 minimum essential medium (MEM), a-MEM, McCoys
5A medium, Eagle's basal medium, Connaught Medical Research Laboratory (CMRL) medium,
Glasgow minimum essential medium, Ham's F-12 medium, Iscove's modified Dulbecco's medium
(IMDM), Liebovitz' WO 2010/056075PCT/1CR2009/006712 L-15 medium, or Roswell Park Memorial
Institute (RPIHS i%x\ié)erﬁ]gﬁ[ﬁ'm'?&y&fam e BYHERP A% QT RARTHINRXERBRIAALA HherResBABSRFation

of 5x103 migxilidlasispraibé piclasnes vepriyeihemessishas elcrBure FaaR L RIhs RGReNt

invention m?ﬁ/ furtg r include 5 one or more auxiliary components. The auxiliary compnents may be

fetal bovife Qﬁf%,iwoopse@g R STERRANSE R NEOnRiBIOMS Qe sellsemiiaming nerepie» R Kcin

sulfate, amiqgegliamyells; argifcugcan nthe ushseashpie MBEs aitl ny talinr 139 [atBhterapaereof

to pr§venM$' roorganism contamination. Umbilical cord blood-derived cells do not express
histoCompall ﬁ’l‘ty antigen 10 HLA-DR (class Il) which is the major cause of rejection after tissue or

organ transplanttiep&scBlrinuektionEipc-{eovitie/s3a SRANBACo LR AHIT HRWMH 6t #burites of
Transplant H%?T 7§h3€89rﬁ3 003). Since these cells can minimjze the immune response after

4 .
transplantation. Tor exam%?(t:},b j'(—.QﬁfH 19 S IRg HoriBsEonS oy ARE, RiRBRISuS et emsts one

allogeneiselautittdiar—dhelogib upncbesisting Fob ressealih ey istia® b8lls@ASCsThaE dtwigteplition
of MSCs Mim Iéwéution used for culturing mammalian cells, for example, human bone
marrow-derive -derived MSCs, adipose tissue-derived stem cells, embryonic yolk

saciderived MSTise Wt@@deedrfﬂ@d:abekmvdﬂfib@’@Mﬁ@SDﬂhép’ﬁé’fﬂbb|©ﬁﬁbdaﬂrf@d\v‘l§ﬁﬁd
muscle-deri , jver-derived Cs, neural tissue-derived MSCs, periosteunn-derived
Viace, ablie ARFE RIS RGNS mavh s RReaal CoHuE RN davies
MSCs, sylanagddinelaritasy 106 CxanplatibynafibrafreediriveddingCst meniitessglenthd i 3RS,
anterior i l epi-deri Cs, articular chondrocytes-derived MSCs, decidous .
teeth-deﬁ‘v%ﬁ@ﬂz%%%e%ﬁ{@é%%@é‘ﬁ L R SRt B eiRnsceombatid Tbnries
pad-deri@OWils 0bihsp Revrdrsiveien S@sn thyonssatie rouditind® BsthenablstSce isbthteIB®s atitbh
tissyles '%HH&%%M&%% Bpg/'?’ggmc% A d MSCs.  The culture medium may be for example, a cell

culture medium containing , asma or serum of human peripheral blood or umbilical cord
blood. The cell diteupseaetiuimveraiiomaiste pfovidesnaphastbivi: bf, pEMNtind B {rskifoy s e oredium,

Eagle's 3@hasal mediym, diym, It]] e lal medium, Ham's F-12 megdium,
Iscove‘s?trﬁodifiec_lrjllger)uIbé}e't({:]cg'%sM rﬁg:ﬂ%ﬁn WD%QWO@QUE% r§§§ﬁ'§§tgﬁ‘?&%ﬁw”@i€‘ %%edfﬂﬁﬁﬂbut IS
not limiteePMeREoMIackptiognas Easb omel srated/H06Y ile grotibeconksistingphitmetivin/g G3F 4,
accordin ' i ine 0 lec cusist f
A L e IV RS Ll A S R e U
thréhbodpErahespandint 1 aMAlBRSGrarearanulin, i+ facfactadintuginglexsressiai tihergotemsd 5The
pharmachg%lrﬁng@gHi%%gﬂrding to the present invention may include at least one protein

selected from the group consisting of activin A, PF4, decorin, galectin3, GDF15, glypican3, MFRP,
ICAMS5, IGFBP, B Gdministraler usethrimihss foaidiad, mag e andopiogtaadiinistrationadacior

inducing ydshnacaaniisaiins anaeRettidnarRslan i OBRS Ao Iafuring Al st s of the

proteins may be a signal transduction system-stimulating factor and any known or may
be the folllifR%E aRambradministesedmittavoidedae atmdaustsr ansuefrydinrstiskill inahanardbatt least

oneselegiadfropniBaMioURGARY LR SEESNRG BB BIRHS BFfiataiali), and a modified

lipoprotein. The PMA or the lipoprotein is knownto induce galectin 3 via
The pharmaceutical composition used in the method is the same as that

described above.
In the method, the neural disease may be a disease caused by at least one
selected from the group consisting of amyloid-beta, hyperphosphorylation of tau protein,
30 hypoexpression of neprilysin, and damage to neurites. The neural disease may be

Alzheimer's disease, Parkinson's disease, depression, epilepsy, multiple sclerosis, or
mania.
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15 protein kinase C (PKC), mitogen-activated protein kinase 1,2 (MAPK-1,2) and p38 kinase. The
factor inducing PDGF-AA may include at least one selected from the group consisting of avian
erythroblast¥$20104&5¢928 (v ets) oncogene homolog 1 (Ets-1) and lysophoBpAAGREHEARHE 2
Lysophosphatidylcholine is known to induce PDGF-AA via MAPK-1,2. 20All cited references may be
incorporated herein by reference in their entireties.  The present invention will be described in
further detail with reference to the following examples. These examples are for illustrative purposes
only and are not intended to limit the scope of the present invention. Examples 25Example 1: Isolation

and cultivation of PR REFE8E IR¥ROHRSL RISe RroviiRsuge Bt oferedusing: @aykeitbwiaqusuial
stem cellpape trlatd frRMIREERISRERIBAGSLANATY PRRCARIRYS Alanembivanisdayntd (514

Sprague-Dawley rat (Orient Bion Inc., Korea). First, the abdomen of a pregnant rat was incised, and

the embriRPRLS Mo BRRrIRINJarathsorraie fereaisingHef et fadEdwaehednyigrlerimids
balancedsBlE $8!u§gpitdR SSMPRIBSIEFINB aftsHRIpGe PGSR COPIRIREIH i,CﬁTF&{%U%%%dWﬁ ,
or

cerebral cortex and hippocampus were isolated from the E14 e_mbr o using needles and forceps under
a microscaper TheiediaRdiBeritithl Axerins 1 idueogspeTessinn dhereot 7and arxGeabinsdiesd 10

to 20 timgggprgefsingle cells in a serum-free culture solution using pipettes. The single cells were
treated with poly-L-ornithine (15 isg/ml, Sigi_ma, St. Louis, MO) at 37C for 16 hours and smeared on a
cover slip coatet\Hitf FEIRLHReLNSYAI ISeies) SUFh AR AaWnRs FRaY the SHileredIig witke efiliared in

a serum-{ige.5 Vel abasainsutlierenspdiRGHRIEd SMRIRIBBRIGY HilR2Q gidkaldhasis figrablast
growth faﬁ:‘]tor bFGF) and 5-27§erum-free SléBpIement for about 2 to 4 days until about 70% of the

bottom M EBIRHPBSIRIRIRIHARIYR dvefdcmARGAENi SIS i3 (76105 $BoobmitRR b ITRE bFGF

wasigemCAIB)d GREBPMIRDGFOA K ESFPARDLCE ik At bspisiadror, AosPdaysiobiinmgitheL-4, a
differentigtion, the, cells were incubaéEd in a 5% CO2 10 incubator at 37C, while the culture medium

and the B3 BI4AISHRIESSIAR 8"89&9'6%%'?3659“91%1?5@%ﬁﬁﬂf%ﬁg@a%iﬂ‘%@@alevgﬁﬁay.
The diffeerfitiatitratomonsayebe usetbpicaie Aolimnisgasampres. Eyaaplaid: Ealatps and amplfication

of UCB'de ie\elgt?vgl gnc%gunt for reducing the amount of the plaque may be administered. It would
be obvious to one of ordinary skill in the art that the effective amount may vary according

15 to the conditions of the disease. For example, each one selected from the group
consisting of activin A, PF4, decorin, galectin 3, GDF15, glypican 3, MFRP, ICAM5,
IGFBP7, PDGF-AA, SPARCL1, thrombospondin-1, WISP1, progranulin, IL-4, a factor
inducing expression thereof, and any combination thereof may be administered in
amount from about 1ng/kg body weight to about 100mg/kg body weight, for example,

20 about 10ng/kg body weight to about 50mg/kg body weight. The administered
formulation may further include additives such as water, a culture medium, a buffer, or
an excipient. The individual may be any animal in need of reducing amyloid plaque in it's
neural tissues. The animal may include a mammal. The mammal may include a
human, a mouse or a rat.

25 The amyloid plaque may be reduced in the presence of at least one selected from
the group consisting of activin A, PF4, decorin, galectin 3, GDF15, glypican 3, MFRP,
ICAMS, IGFBP7, PDGF-AA, SPARCLA1, thrombospondin-1, WISP1, progranulin, IL-4, a
factor inducing expression thereof, and any combination thereof when compared to in
the absence thereof.

30 The present invention also provides a method of reducing the degree of
phosphorylation of tau protein in neurons, the method including culturing the neurons in

the presence of at least one selected from the group consisting of activin A, PF4, decorin,
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An umbilical cord blood (UCB) sample was collected from the umbilical vein right 15 after childbirth
with the mother's approval. Specifically, the umbilical vein was pricked with a 16-gauge needle
connected Y @RVEEEGRection bag containing 44 mL of a citrate phosphatBekiRae¥/aptiddagulant-1
(CPDA-1) anticoagulant (Green Cross Corp., Korea) such that the UCB was collected in the collection
bag by gravity. The UCB thus obtained was handled within 48 hours after collection, and the viability of
the monocytes 20 was more than 90%. The collected UCB was centrifuged using a Ficoll-Hypaque
gradient (d nSiI{X[: 1.07@3/%mL, Sigma) to obtain mononuclear cells and the mononuclear cells were

[

washed S8 intes ?ﬁov@%fﬁtﬁﬂﬂieéz TME BElis ((eM8usHaRBRY in BRGEnA e SBEARCHEdIUm
(a-MEM, tRibambB&ploreimpienes e wibighatain, A0%, of FRSofHMEIRNG: Jﬁﬁéﬁtéﬁmér&mﬂﬁed
into the minimal essential medium supplemented 25 with 10% to 20% of FBS to an optimized
concentr3R¥EURRREHAREFEEPE% CO2 incubator at 37t, while changing the culture medium twice a

week. When therpelieuirdriig)isfassatbadnamnalayeithaaseMacs eRlitrsiiva spiedechigamyers
identified using a Ehase contrast microscope, sub-cultures of the cells were repeated so as to
RSB the

suffidien  HsSueRe B-HARIARTAR 65 RIQSPOQTYIRIPH Al TAENPSUB M SIEPR® with

10 to 20%hay RS <dxeatplie 3hd PrsserienTyiikhstansotie dreardeintotREC BB pdssh sRAAK Qs for
an outbreak af Al heﬂ,ngr's disease, the 23 WO LfZﬂ%lo 056075PCT/1CR2009/006712 neurons
differentidB'Bs QesthifleddfGekimGRIe R re c fRfettm 9hiGaN-foe MERRH ASAMA. cliRBRTedium
without FPFOG R B BPARCN¢|Uthrgriosybatirmy bRt piogiarfimamanil-4246@84+inaiosiwy
A9810) that is known to cayse A heimer'g_@}segse.@fter 3 to 4 days of differentiation of the neural
stem cel@ R FSISAIDGTER RIS RN FRIBY AN hEralVBERs GRAPRIRD AR i thig) 2PSRER cope.
If the diffdrergaftion into neurons was identified, the cells were treated with AP for 24 hours. FIG. |
illustrates optic microscng: jmaglﬁs of Iiye neuror(wﬂ% untreate(%z;\ d treated with am¥loid-beta for .24

hours to measute FrdTToI0GiAY BRIy R'37 thIYIREnE. e fieo ol IERASHSh SFRIESINIoR - beta
increasedefirdysimbeneticered sremmionsgiisireatiedtte M&hbddthechaiig! aiawingabenscrdhiast in a

serum-free NeurobasalTM culture medium without amyloid-het Af3-1pM, A13-512M, and
A8-10p r@é%%é%@&i?ﬁ W halihe Qﬁﬁu?gvoal %ﬂi?ﬁ%é&?ﬁ%ﬁ%ﬁ&% ?n@f&diﬂgcﬁ?'mﬂf@pﬂﬁ, and
10pM ofmﬁyioidAb%ﬁﬁér e borins k.)gélémﬁlgjnrﬁehﬁfﬁﬁwxsgjypmr?lItereMFIRPnalClél%B;dﬁEFme(?gs
and heug € ' yjoig-beta on death « NRHER) When neurons treated with amyloid-beta
We?én cofﬁ%ﬁdﬂﬁt#ﬁrﬁgﬁf il 2 e??\(/)es Wé@g ’neurong’d%%%aerﬁﬁ ’ti%é’s@bﬁgwgeg‘@ffépgs
amyloid-exprassienctiesaafdafdlamacticotinaidnr thetey0 cerebral cortex stem cells and hippocampus
stem cells wereqgal L i t ells were proliferated and differentiated into neurons
in the same mzxﬁ%r%e@ﬂ@gﬁ%hggﬁcﬁﬁgm%%@]fﬁﬁ% "Ren ngtté%%vﬁmﬁﬁél cé?{ge V%Wl?&%ﬁgé in
ExamplepBaiecinthanagraf tiseugayloithbessptressionmf teprilysiond reatedsithrttieragiiglodeilseta

- Wi -deri i t loid-beta for 12 ,
o that R e G B S o i B R R e
wadfperfaethda ifa BF4uldeeatintegalestinodin GDAS, 2gHtcansiSBowWEIBRB; clGAN Sy B FEB7,

co-culturBig e an it id-beta.with deri SEs ring to E1G. 2, a
co-culture s%?e mglzs(t)%%%'gs’ gﬁ%{%%@?ﬁﬁgr’l ﬁ%qéﬁﬁgf%ﬁ)wﬁamef ig%gv%igélrlﬁé %h&(:'angottom
of the upgpéiTeRsianchecsiak|gnss anyiioepbitationdhinenfevdtenavomparede toiza dhabebsénma.
Human {Rsderived MSCs 20 were cultured in the upper chamber 10, and neurons 50 differentiated

from cerebral cortex
The present invention also provides a method of increasing growth of neurites of

25 neurons, the method including culturing the neurons in the presence of at least one
selected from the group consisting of activin A, PF4, decorin, galectin 3, GDF15,
glypican 3, MFRP, ICAM5, IGFBP7, PDGF-AA, SPARCL1, thrombospondin-1, WISP1,
progranulin, IL-4, a factor inducing expression thereof, and any combination thereof.

The culturing is described above with reference to the method of reducing amyloid

30 plaque in the neural tissues. The neurons may be normal neurons or neurons having

damaged neurites, for example, by AB. The growth of neurites of neurons may be

increased in the presence of at least one selected from the group consisting of activin A,
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WO 2010/056075PCT/1CR2009/006712 stem cells or hippocampus stem cells were cultured in the
lower chamber 40. The upper chamber 10 and the lower chamber 40 may be separated from each
other, and tREABWE8¢HACe of the bottom of the upper chamber 10 is spacBEHERAMYMAHE upper
surface of the bottom of the lower chamber 40 by about 1 mm. The co-culture was 5 performed by
respectively culturing cells in the lower chamber 40 and the upper chamber 10, and adding the upper
chamber 10 to the culture medium of the lower chamber 40. Cerebral cortex and
pocampus-derived neurons treated

hippoca éP-((jéfrive(_:i neurons untreated. cerebral cortex and hi

with am%u o &acaniny corlertine e R0 AlypiseampudMidiRed rBMBnd GhtEA e RRBF-AA,

amyloid-BRARTL ¢OtemBHIBISHBANSE SWSR Bistduriim@mand abseresbrian eRprBERliGArtex

and hippg?ca%w§ s-derived neurons and human UCB-derived MSCs were co-cultured for 24 hours after
-peta

the amyl5i§ R foTrinAtanerRey ubeh srIRAreY odniherRisRce e Bderved using a

microscope. Th¥lggtinaiensrsere simedIlaNgGeErusedraertnMesyaRa saM 8CrigbIsgeca it at
(GIBCO) without bFG@gfg{% I?r%&a%@ln order to uant(i?%vely measure death of neuron caused by
2 |

treatmenfaith Hy RS PR GUIRISHBRE O & BIREUMAIAD, Shlord YRI5 2B AR Ky sis.

Cytoxicityollasaoalykre nginaimbilidal RioAD Uvhipkali tysid oodrity skasy éripharamplssils Koigena,
L3224). The kit includes calﬁein AM and ethidium homodimer, wherein 20 the calcejn AM is used to

identify VT, AURRESHRAUR FBHSSEm YR uSedR idERHE, REHAEIRUMh el B RRIAS:
Eog-flluorsaﬂwvlf 'ateihmmah albles%gﬁan ﬂ@iﬂ\/em?ﬁi'mﬂ@ Iwhmwrmﬁmwﬁp@jm@i@ﬂi\@m&@
ydrolysis of acetoxyme ster sterase. in the cell. The ethidium homodjmer cannot permeate a
membrar‘w'gaomgrfi{’/@éé%éqﬁ C?ngrgé&ef'o‘i?ﬁ dERThRREGS a‘?‘%ﬁ @rtb(?f"u%é ARAEhe cell
25tooemitaiepstl) csplesan dbyRers iat asttiex tisulibippraaiy MSSH e agitintedveyectitinitg iRa
culture me iutrgdc e’nng AP42 in a lower chamber 40 of the co-culture system 100 to directly treating
en )

the Ap4ést8ﬁ1 eurons. Dead cells were stained in red and live cells were stained in green by a
live/dead stainigs Asedrdmiiginyhite Celtsiitieatie domitHoldbdMrafes34@ fhe 248idodirealainAoh Hie. 3)

e o A AT S0 S B R s e
most nemwbwerbamad”nle’yewo IﬂéOﬂDﬁﬁﬂﬁﬁPﬁ(ﬁﬂﬁl@ﬁdQ%ﬁOéd TASE mammmmimié%?s
e SRR S T 08 S S SR e
in_creaseUL(mtaiﬁSPBH\aSMS(ﬁ ENpaByiethiy iadicaieg thatisbfatec bkKCBME@d by Af342 are co-cultured
Gortex-derived NLTont cled feor s e e R roRas AL Ie e TR ag St
A1342 fomh@bmm diseasrired dmhrdmardaﬂmmms‘cs exenaies sevararoalOjndlotihg342
e S 8 ST LA S USRS SRS e
20 development a disease; or relieving a disease.
Terminology that is not defined herein have meanings commonly used in the art.
Any known method, for example, a method disclosed in Korean Patent No.
489248 may be used to isolate mononuclear cells including MSCs from umbilical cord
blood. For example, a Ficoll-Hypaque density gradient method may be used, but the
25 method is not limited thereto. Specifically, umbilical cord blood collected from the
umbilical vein after childbirth and before the placenta is removed is centrifuged using a
Ficoll-Hypaque gradient to obtain mononuclear cells. The mononuclear cells were
washed several times to remove impurities. The isolated mononuclear cells may be
subjected to isolation and cultivation of MSCs or to be frozen for long-term safekeeping
30 ata very low temperature until use.
Any known method may be used for MSC isolation from the umbilical cord blood

and cultivation of the MSC (Korean patent Publication No. 2003-0069115, and Pittinger
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10 lower chamber 40 and UCB-derived MSCs were simultaneously cultured in the same culture
medium in the upper chamber 10 for 24 hours, the results were the same shown in the Ct+A13+MSC
of FIG. 3. TRR 2FA&8¢61s were co-cultured with UCB-MSCs, the neurons ®4HadedMNP9E22 may be
restored and the damage by A1342 may be prevented. 15In FIG. 3, Ct shows cerebral cortex-derived
neurons cultured in a serum-free NeurobasalTM culture medium without A1342 for 24 hours, Ct+Ap
shows cerebral cortex-derived neurons cultured in a serum-free NeurobasalTM culture medium
including 10 pM of Af342 for 24 hours, Ct+Ap+MSC shows cerebral cortex-derived neurons cultured in

a serum-We NEHoERsEFM Liftufe ﬁ?&%hﬁf‘m&@éﬁ‘f@%@w starBereafMerrow nbiadsHathelp:
co-culturggw@;h,u%yl_erived MSCs in the presence of IOpM of Ap42 for 12 hours, and Ct+MSC
shows cerebral cortex-derived neurgns cultured in a serum-free NeurobasalTm culture medium

without A[342 fér"8h FOlIRSathumbifical coid Rigadiis crrwifigrdyangeskisolHypaguegadiens
graph illustrriingieh enpREIQNERER AlSapEaHINY hBATHD HIdNE Keniscels AdCGvsds Fiaq4HOrtex

shows the results of the control in which cerebral cortex-derived neurons were cultured in a culture

medium WANMUKIESS celarepagisdsseverak timest iuRamaye drapwsitiesiex BErMANABUFSRA in a

culture medisiavéncludirgdlip ENMIRhR BHehiRitRaRuBBrépie tahdtM STt RdNaseeMtRiar
culturing cerebral cor%ﬁhyf-derived neurons in a culture medium including 10 pM of A1342 for 12 30

hours an RED-PIATG3 B0k 1AM BorRneiaNeEd rAlIeng e mpnanysteny Salisd MSESin the

presenceas|fOple ahAd HdriogdRdiet EhdREiRAIESHENSE PhgnslbayasU a1l Geminshearobe!
cortex-derived neurons in a culture medium 26 WO 2010/056075PCT/1CR2009/006712 without

A1342 10119 8uPIER3 d EIc{]l{fi"rﬁ)rf'&‘?ﬁ?@-ceTél&rQr&E’c‘!be‘?—%He"‘fi\?éﬁ ferrgirA s yRicHtured to
UCBrderptsdivs edived 2bisr of cliample 5: Effects of co-culture of human bone marrow-derived

MSCs and neurqns treated. with amyloid-beta on death of neuron SExperiments were performed in the
same manner a@?ﬁ%&gﬁslge u@%%&?énﬂ?m&w—a&m@m%st?gI\J?!ﬁ&?@} BHERAR HBIAYABRated

bone mapreseéknimeardnszsaatetnithsig Weaiewe-auitied svith (Twepoalravicde g Bisiegy death
of neuron w n in Examples 4 (GI/A[3/BM-MSC of F|G. 5). EIG. 5 illustrates results of
fluorescégn%\!g%ﬁ%ﬁco@ézin 5@ ngagf’cg‘-é%% inlésfg’\r}tgﬂrfﬁ% \‘%Wﬁ AR LB n‘f&ﬁﬂdﬁdéﬂ\%d
MSCs onfieetiyisuiexide ¢@MEOyaAd3dae I0fF10. o Q03hdstakisoreneltscriithe(F@8I0! huMiBieh
cere ral Cé)rrli é‘?g{%‘?g n uronslwere cultured in a {:ultube .r%(jdium W'tr@oﬁ ApF Ct+Ap,shows the
results oPcuﬁ’urlng cerapral ToRS & il TR AL i Y ﬂ“ e?ﬂqui telud H& 1 .Iﬁver?qu%r 24
hours, CsgpBMiedIDctntivet dhwutduxtobte@untiaetsahiat tortaxidefitied medlans in a is culture
medium includi M of Ap for 1.2 hours and then co-culturing,the cerebral cortex-derived. neurons
with human bor??’ é%#gﬁvu% %5%@“%@??%%#@ %f@s%ﬁ%aesgfo 1® h%(}f?oqrﬂrgp@?iqugfﬁgp?ﬁ%eZ'ng,
Ct+BM-M8d¢ thieovibetempsulasahaylthersgaledbral pottéx-aledepdfremmenkdptaat @tpregradimed
without urs 'y -culturi erelral cortex-deriv eurons with hyman. bone
o SR < B e e R et o lhe R em s
MSOs amnateatrehCirairicd wibdasylthdibzith danmbgs phaninigtthawihgusproisimizéd. 6 siratee

neurons stained using an anti-phosphor-tau antibody that is an antibody binding to phosphorylated tau
by A[343CTIREIEINES PT4N AP aYIET FERSRESISARERR iiih HreyrBs, NS RiTRAHD Rk

antibody\WeSEPRUHREIRE WMhEfREd at less than -150C.
To thaw the cells, the ampoules have to be quickly transferred from the liquid
nitrogen tank into a 37°C water bath. The thawed cells in the ampoules are quickly

25 placed in a culture vessel containing a culture medium under an aseptic condition.
In the present invention, the medium used in the isolation and cultivation of the
MSCs may be any medium for general cell culture well-known in the art containing 10 to
30% FBS, human peripheral blood, or plasma or serum of umbilical cord blood. For
example, the culture medium may be Dulbecco's modified eagle medium (DMEM),
30 minimum essential medium (MEM), a-MEM, McCoys 5A medium, Eagle's basal medium,
Connaught Medical Research Laboratory (CMRL) medium, Glasgow minimum essential

medium, Ham's F-12 medium, Iscove's modified Dulbecco's medium (IMDM), Liebovitz'
20



fluorescent Cy3 to visualize the binding of the anti-phosphor-tau antibody and the phosphor-tau. The
first row of FIG. 6 shows neurons stained with Cy3-conjugated anti-phosphor-tau antibody, and the
second row WPRG/BSeHBWS neurons stained with 30 4',6-diamidino-2-phenyfifdeRR{PIARGT1In the first
row of FIG. 6, Ct shows the results of the control in which cerebral cortex-derived neurons were
cultured in a culture medium without Aft A[342 shows the results of culturing cerebral cortex-derived
neurons in a WO 2010/056075PCT/1CR2009/006712 culture medium including 10 p,M of Af3 for 24
hours, A1342/MSC shows the results of culturing cerebral cortex-derived neurons in a culture medium

includingLdINMSAiToPR RAswallRarkh Mesprallnsiivie (RRMILIGALediNTd fRsupsagRim
human USIAEiariveth 861 imble isesiasisenabd (Ml Addderdnadidhenisx fotd oL shewnsthrp

results of culturing cerebral cortex-derived neurons in a culture medium without Ap for 12 hours and
then co-cURLARRY S BEEIE al cortex-derived neurons with human UCB-derived MSCs for 12 hours. As

shown in the firgtieMenhbte, thadeIPcataifeyasdrIPHIbE BRORESENEISFERIGYS MY AiltHinciude
dephosphorylated b the_{;o-culturing with the_human UCB-derived MSCs (see A[342 and A1342/MSC
?'%WSV‘%W(%@WH

: (see A |
of FIG. 69 By SOORRNRISor Aile BUliasy sempnpatbwavike fialhayins ssualived

neurons Hytbereenainstdinathby: Ssrant AP spiieloifss A8y Pahieillis GovtRidibmy2iAlSulfate,
maintained. DAP| stainjng Wﬁg)erf rmed using VECTASHIELDTm (VECTOR LABORATORIES), and

a DAP |- RAER AYCHRL A AASRIS RIS BSAMRBYRLCR B ANeH VSR i . andh s mbd isht

before oklereviddhaealistwaiomarganuaiesnaminationxample 7: Analysis of differentiated neurons
using immunoflgpéz)l?cea t stainigﬁgv(\é&eﬁir:‘?g&%g?ﬁs% reated with amyloid-beta are co-cultured with human

UCB-derived M R bRk ESRESSSn RippRERAIE Y SRtbshed
using 20bAkDEescinesifltplwiictding thanierejobuterassocntedieeatain SéP 2ks08 TabWigan|l

pertorm RS AR b ARt ORI 2 S BN g 2900 o hel e for
20 minut@szatsplantdtionp eTAB89-3F wasba)l foBinicre hiise Octlis B&AY FiipifalZe mhinitaamac
e R e N
autologous as well as allogeneic umbilical cord blood can be used. Frozen cells may
15  also be used.

The culture solution of MSCs may be a culture solution used for culturing
mammalian cells, for example, human bone marrow-derived MSCs, UCB-derived MSCs,
adipose tissue-derived stem cells, embryonic yolk sac-derived MSCs, placenta-derived
MSCs, skin-derived MSCs, peripheral blood-derived MSCs, muscle-derived MSCs,

- 20 liver-derived MSCs, neural tissue-derived MSCs, periosteum-derived MSCs, umbilical
cord-derived MSCs, fetal membrane-derived MSCs, synovial membrane-derived MSCs,
synovial fluid-derived MSCs, amniotic membrane-derived MSCs, meniscus-derived
MSCs, anterior cruciate ligament-derived MSCs, articular chondrocytes-derived MSCs,
decidous teeth-derived MSCs, pericyte-derived MSCs, trabecular bone-derived MSCs,

25  infra patellar fat pad-derived MSCs, spleen-derived MSCs, thymus-derived MSCs, and
MSCs isolated from other tissues including MSCs, and/or culturd MSCs.

The culture medium may be for example, a cell cuiture medium containing FBS,
or plasma or serum of human peripheral blood or umbilical cord blood. The cell culture
medium may include, for example, DMEM, MEM, a-MEM, McCoys 5A medium, Eagle's

30 basal medium, CMRL medium, Glasgow minimum essential medium, Ham's F-12
medium, Iscove's modified Dulbecco's medium (IMDM), Liebovitz' L-15 medium, and
RPMI 1640 medium, but is not limited thereto.
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room temperature for 30 to 45 minutes. A solution including a primary antibody, 10% NGS, and 0.1%
BSA/PBS was added to the wells and reaction was conducted at 4C overnight. The resultant was
washed thré¥ QA 8H7D.1% BSA/PBS for 5 minutes 30 each. A secondaRCAKRY/&MHd 12 0.1%
BSA/PBS solution including a reagent binding to the secondary antibody was added thereto, and
reaction was conducted for 4 minutes, and then the resultant was washed four times with 0.1%
BSA/PBS for 5 minutes each. WO 2010/056075PCT/1CR2009/006712 The primary antibody was
prepared by diluting monoclonal anti-Tubulin p Il antibody produced in mouse (Sigma) and rabbit

anti-microtubule! A& GEIEHER) $RBHAN R ABSCSH8RRIBHRCaIRi BarnpresrIkikveNcR Huréireids at
respectivielistioh&@elanmd #O9 thegyRaGe REARISENESICHAR RISPRIEGBY IR Pesb@lN SN 5

biotinylated anti-mouse 5 antibody and biotinylated anti-rabbit antibody, (Vector) in a buffer solution at

1:200. TIEYRISERA MR&Rg NP sKebRiak Aisody wRaRebirdarainbmspegdintdiieRimnd

fluoresceprdgraATin aCks 0B BITEBIOPIMAKEACA B3 e oF ehdigRalias200. In the neurons
(cerebral and hiﬁﬁomus-der{ﬁ neurons) treated with A(342, neurites were cleaved and the shape
A HPgEH

of néurons was SR OosHonaeersdig Hadheirissertaention reavinalude
UCB-derwmm%@wawﬂw@ﬁwnfmdwcb@wr@htiﬁ@iggﬁ@ecsne?mngmhemz@,elgé%@ﬂg(,FlGS-
7A, 7B, and 7C). 7 illustrates neurans treated with AP42. co-cultured with UCB-derive
MSCs, aﬁacigfihgd ué%?rﬁm Xﬂlf&%iteMEéﬁiind%MéanfﬁFﬁalin RO ant AR L
western ketinbodpoidin1 AWHSRS, caieyrl gemelriarivedorelfasmiifduéB§ @ ast one of the
hippocarré%#s-.derived neé#é)lns. MAPR2 a%nd Tubulin (3 11l respectively show the results of the stained

|

immunoff/GT&SLRAEALIA ﬁéﬂ%%ﬂQ\AAPZ and anti-Tubulin (3 lll. Control shows the results of the

contool in whichTiesefzretbedriduetiagitdieast @ onhtpROpAIISIHS- sy asenausiiavathetlictRshin a

free N ITM cylture 20 medium without Ap for 24 hours, A[342 th Its of
culuring SRS LRIAL G Ao Y BB e der/eR el GBI FRUHIRO

includingel@iiigles Apufds AétHimitedAtRte{l|SThbdactdhenthstihg obtediinisnesyahoildoraedetived
neurons or hipppcampus-derived neurons in.a serum-free NeurobasalTM culture ium.inclyding 10
A of AGTGr SERROTTOR The I G S PDBFaRb 2R BIaR L ARTRIR DA 3nd a
hippocammdifibetiVipd preteoms Wi RbANY - dipomdisif s iknibwrpriesdmdacel dalddtint BPéa for
12 hours MSC sho sults,of culturing cerebral cortex-derived n r

hipggca &r}sg' e?l{/nea %Z@w% I a%‘?&%nrﬁae%ﬁ\t%ﬁe\éit%%ﬁ% %b?ﬁhf%smé%%})-%ﬂﬂuﬁﬁé the
cerebral kinaee-deliedantor imtuciriy R0CH i srigrinetlide abien stitnbsekcto € Bata ihe MG s for
12 hours . 7 S results of.cqQ-cultyxi erebral cortex-derived peur, treated with
Ar3a v DL g SR B M 8 R b R oL R e
anti-MAHRysaptiosthatitytcimodingrahysafhespoatdyieleotinestieckaswg Wonduce PDGF-AA via
2010/05 KCITQCR2009/006712 an ultra-sonicator in a Lysis buffer containing sodium dodecyl

sulfate ( ) to éxtract protein. The extracted protein was electrophoresed using a
SD8polyacrylafdldites refesepeestontehs dncorpetaiatireteith by afandnee ihaheérotmliietiesis was

terminated, the PRt TRUSIRICR R DY RSP I HIBP Lueko Gt RieB i e
following examples. These examples are for illustrative purposes only and are not
intended to limit the scope of the present invention.

Examples
25 Example 1: Isolation and cultivation of neural stem cells
Neural stem cells used herein were isolated as follows. Neural stem cells were
isolated from the cerebral cortex and hippocampus of an embryonic day 14 (E14)
Sprague-Dawley rat (Orient Bion Inc., Korea). First, the abdomen of a pregnant rat was
incised, and the embryo was isolated using a scissors and forceps. The embryo was
30  washed with a Hank’s balanced salt solution (HBSS) for dissection and placed in a dish
containing ice-cold HBSS. The cerebral cortex and hippocampus were isolated from
the E14 embryo using needles and forceps under a microscope. The isolated cerebral
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5 the protein and reacted with the anti-MAP2 antibody (Millipore chem) diluted in PBS containing 3%
skimmed milk. Then, an anti-rabbit antibody (Vector) conjugated to streptavidin-conjugated
dichlorotria2¥Q2lPEe¥Bin (DTAF, Jackson immune Research) was adde PREERZIMAWEAHE resultant
was treated with a substrate of enhanced chemiluminescence (ECL) solution, and then the resultant
was developted using an 10 X-ray film. In FIG. 7C, Control, A(3, Ap+msc and MSC are the same as
described above. In FIG. 7C, 200 indicates the molecular weight marker of 200 kDa. Example 8:
Induction of expression of nePrinsin by human UCB-derived MSCs in neurons and microglial cells

NeprilysifotRY3s piRaiteds 4 s itinesiaipmingle sells Ina SAvmARR 4ty SRIHIPR SRR
(IDE). Insigeition. ithas Lagyld e dhat #aark@ulmh o qadssinie riemadihhzoRimear sslisease

in mice. Neurons Srepared In Examples 4 to 7 were collected and lysed to extract protein. The protein

was sephiiis [BétFofiriot8shoira BUSPATE] st consssiin epgiepmwilbidiasasdiasived by
western blottingdhe separated protein using anti-neprilysin antibody. In addition,.20 mMRNA expression
of NEP ol i, P S B2 RS RS e SR SR R e B e
staired Weueohiaisdl P'anithodymBilainn éGIBGOY eepiplenhemtdliwith 20 ho/ell piatmekirfibddblast

paraforma| Qr lutes at room tempgrature, and washed four times with 0.1%.BSA/PBS for
B e A 8l e B e 2 e TR S AR ey 2R 48 Bt oo
normal god¥sefulime( NGLB®NOsk¥tateaton tkel 00ltarsd distiwB S AR thevithothe reimglecoatier ff0rédfor 30

to 45 mi A 10% NGS inipg-a primary antipody and 0.1% BSA/PBS were added to the wells
and reac |on"vﬁ'gl)gjfcta(‘)%On ¢ 'edﬁ%aé@%%rmaﬁt.r 8"rees1ﬂ{‘§§n?\'/v§£ev0§§§88 f?]freeeti'rqneeusmvvltﬁ Jas
BSA/PB $iftucediiondeto €adhy sEroimtptheadiffevdntiatib o, 1be BelyMBB snbutlmatenbitiazirdig G@zagent

binding 30 ta the se ry antibqdy were added thereto, and r lon was conducted at room
terideral RS0 B e, AP s IR, (VRS R AR LR Srpe R B SHob P e tes
each. Meveriootiardal ERdanBISES Pogy erid i nheiteto Wi BRIHY 05 §BEHfdrEtB RIS 2

(Sigma) diluted in@,b%ﬂgr sglutjon at 1:500 was used as the primary antibody. Biotinylated anti-mouse
antibody YEE LSS il iFPLOMIRR CXBRIRESat 1:200 was used as the secondary antibody.
Streptavidin-coExgaiptedichivRitioni ayid apngiificatioh AT UeBkawrivea s Giesearch) diluted in a

B R A T A s e RaAr L ORI UGt
15 after childbirth with the mother’'s approval. Specifically, the umbilical vein was pricked
with a 16-gauge needle connected to an UCB collection bag containing 44 mL of a
citrate phosphate dextrose anticoagulant-1 (CPDA-1) anticoagulant (Green Cross Corp.,
Korea) such that the UCB was collected in the collection bag by gravity. The UCB thus
obtained was handled within 48 hours after collection, and the viability of the monocytes
20 was more than 90%. The collected UCB was centrifuged using a Ficoll-Hypaque
gradient (density: 1.077 g/mL, Sigma) to obtain mononuclear cells and the mononuclear
cells were washed several times to remove impurities. The cells were suspended in a
minimal essential medium (a-MEM, Gibco BRL) supplemented with 10% to 20% of FBS
(HyClone). The cells were introduced into the minimal essential medium supplemented
25 with 10% to 20% of FBS to an optimized concentration, and cultured in a 5% CO.
incubator at 37°C, while changing the culture medium twice a week. When the cultured

celis formed a monolayer, and MSCs amplified in a spindle shape were identified using a
phase contrast microscope, sub-cultures of the cells were repeated so as to sufficiently
amplify the MSCs. The UCB-derived MSCs were cultured in a-MEM supplemented
30 with 10 to 20% of FBS.
Example 3: Toxicity of amyloid-beta protein

In order to prepare ideal conditions for an outbreak of Alzheimer's disease, the
23



co-cultured with human bone marrow-derived MSCs or human UCB-derived MSCs. In FIG. 8A, the
top shows a western blotting analysis of cultured rat cerebral cortex-derived neurons. Neuron shows
the results OVth&0&PEp8Iin which rat cerebral to cortex-derived neurons we RCE(FREY MW Berum-free
NeurobasalTm culture medium without Ap for 24 hours, Neuron+Ap shows the results of culturing rat
cerebral cortex-derived neurons in a culture medium including 10 pM of AP for 24 hours, the
Neuron+Ap+MSC shows the results of culturing rat cerebral cortex-derived neurons in a serum-free
NeurobasalTm culture medium including 10 pM of Ali for 12 hours and then 15 co-culturing the rat

cerebral BEHEBOATEIeRiAGS anndessiibed dp-derBaifsScyerencpiissad cinop1 GOWBTiES for
12 hoursnaigoNg &M Mt = OMHE diti e Sito ot CHIEIRT SRALICE5OR abAAMISHCRRING EUIaDS Bra

culture medium without AP for 12 hours and then co-culturing the rat cerebral cortex-derived neurons

with hun”RYIRigRetayemigicTasmenhdf? 28142 G sman AR hatwis KRawrch reausesing

MRNA ISR|aHRIMKIT thRExEredNaéNaUgng aggdeptlpteB R iSINBISHRREREGHAT DER 9@%!? of a
rat (SEQ ID NOS: 15 and 16) and PCR primers specific for p-actin genes (SEQ ID NOS: 17 and 18)

weré useRoihalesicH sharagietistiesfiferneemRigiam @elhyesn aReapimed 4$ing @imiReIepPebp)
were progupaddifersARaiNAH IR ABIRS TRBSAREMRE D, e CoNeWaRH el SR SAIPRS 3RPVe.

As shown in FIG. 8A, if rat neurons were treated with A1342, the expression of NEP was reduced. If
the rat n€@¥Ss treated with A[342 were co-cultured with human UCB-derived MSCs, the expression of

NEP was incregges] initoetPiRISIBARAIMIROSIDME i idicaies HalbHTaRNdSEd s watadat
neurons tg increase production of 30 NEP and remove toxic A[342 protein. In FIG. 8B, Ct, AP,
!?GSJT

A[3+MsHIth-Aamysidrheln i 2 BeHisstomeas WeumpPlelpgisahebangasopl p-NadeNgnd As
NeygonHHS GordeMifatRNLOIORE AARNIGI/B R ZANVENGT Re nuiiiFelisiustsalnbes iReresdiag. to the

following pracess. First, neurons were fixed to wells of a 12-well plate using 4% paraformaldehyde for

20 minuthl BtFookn 1B SOmalShsARKEN o GHHTES iPoSEBdeR ENe P BasRlute S WIS

Then, noprsigaifioIPREHOANVISIE HEeY SIHe By Adding @ spltiemgonETinAL A6 MalE QRlbaserum
(NGS), 0.3% Triton X-100, and 0.1% BSA/PBS thereto at room temperature for 30 to 45 minutes. A

10% NGRasamEnHytareiniansulidiodpeastia gespeetivelyBbeldingddsiio Sidwanrcad@rddcabn
was congm(ﬁtbé{; QYENA PRy Lhe resultant was washed three times with 0.1% BSA/PBS for 5
minutes each. A secondary antibody and a 0.1% BSA/PBS solution containing a reagent binding to the

secBndary antifotAnile & &ifretefae-ciiuaefhvmancyéRrles ve do¥ Genanstneurensio
minutes, ipagt PR KA 19RENERNGH dU4tHBE HElFoRh 1%013SA/PBS for 5 minutes each.

Monoclonal anti-NEP antibody produced in mouse (Sigma) diluted in a buffer solution at 1:500 was

used as the prifiI§anIBYIRNE|JiiAgiath d Wit -nfs ¢ shBBtsy WeER tofPdiuiteed awitirestnamn at

1:200 wasasabasdRarecendiraRsibeayaRIEe BlAvisie-coBiaatesd %@@PQ@%{}@&?&%&@WM

(DTAF, Jackson immuno Research) diluted in a buffer solution at 1:200 was used as the reagent
binding B ¥edondary antibody.  As shown in FIG. 88, if the neurons were treated with A1342,

23?1@(2?@ staim%@mr@mé{v,aﬁmréﬂ_ﬂﬁp@bééfsgk&%ﬁ@ﬁ%ﬁi%&ﬂ@tmm@gbeaﬁﬁiﬁ,s&em%éﬂéF’ is
g in the neurons. However, if the neurons were co-cultured with MSCs, the expression of zo
the NEPW&SE risqlsited, and the isolated stem cells were proliferated and differentiated into
neurons in the same manner as described in Example 1, and then treated with 10 uM of
amyloid-beta as in Example 3. After 12 hours of the amyldid-beta treatment, the
neurons treated with the amyloid-beta were co-cultured with human UCB-derived MSCs
25 in the presence of the amyloid-beta for 12 hours, so that the cells were cultured for 24
hours in total in the presence of the amyloid-beta. The co-culture was performed in a
co-culture system as shown in FIG. 2. FIG. 2 shows a co-culture system for
co-culturing neurons ftreated with amyloid-beta with human UCB-derived MSCs.
Referring to FIG. 2, a co-culture system 100 includes an upper chamber 10 and a lower
30 chamber 40, wherein the bottom of the upper chamber 10 includes a microporous
membrane 30 having a pore size of about 1 ym. Human UCB-derived MSCs 20 were
cultured in the upper chamber 10, and neurons 50 differentiated from cerebral cortex
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FIG. 8C shows the results of RT-PCR indicating that the expression of NEP in rat neurons was
increased using bone marrow-derived MSCs (BM-MSCs). The RT-PCR of NEP and 13-actin were
performed iNVP2WAARFEESNndition using the same primers described with refBfSHEEINTCTIA . In FIG.
8C, Lane 1 shows the 25 results of the control in which rat cerebral cortex-derived neurons were
cultured in a serum-free NeurobasalTm culture medium without A13 for 24 hours, Lanes 2 and 3 show
the results of culturing rat cerebral cortex-derived neurons in a culture medium without including Af3
for 12 hours, and then co-culturing the rat cerebral cortex-derived neurons with human bone

marrow-Gi¢eAalis 85 iRnooRItRUSHsig - frlde Wats colieed ihibe daweegdamber8c1Biri
BM-MSGahirirenanibeieo ebiainrd ibaer dRarspeA200ksay PR ISshathip o Ed6h Jhexhkigan

increase of NEP expression in rat cerebral cortex-derived neurons when rat cerebral cortex-derived

neurons S8 Qe RUFRFS /A tRe B 65 sy Hpeer ¢hanbed /Ud 5rapasamh IRBMIRMB ANt WRRRIA

level. Fughfiacacepindbandis weaer moweliBEAnBYSF0RRY AbOUNPDIRKNG PR&lksisiities wasfirmed
that when r&%}cereﬁfr@cortex-derived neurons are co-cultured with human BM-MSC, the NEP
e

expressifRTTTER R o FRSRREING YA SO FStsn R v es tavKes ShAmBEH A @chilhRe LRPRM but
also micrgigiimbesli$OVhigk ai@dingWHa PP epRadisce| 10etBralvandtiRBIoNedRf SPRRERNSRRY

accumulahedﬂﬁ thﬁﬂtzrain. The microglial cells remove Ap in Alzheimer's disease. According to a recent
report, a¥88 n'irt the expression of NEP in the microglial cells accelerates the progress of

Alzheimer's dis€asebre¢ariestanatiopsicaprrsierivbl RBU I MR Re® eelisbiaisconideatiied in
neuronsg.nd microglial cel\l(g?edjsing an imnnunofluorescent staiaégjg FIG. 9). FIG, 9 illustrates

| ill
oxprocsiBIPBP RAETHGR sl BRSO BRGNS AU HebSis Ao seRhieheap e, and
co-culturpippotaMSissderivddh e disbreuatielited withvempgaoidriee eoday-adetatirayfRiE MBged in a

serum-free Neurobasalim culture medium ingluding 10 pM of A6 for 12 hours, then 15 co-cultured with
human U’E?é‘-gaéﬁge M?ﬁ%h%bﬁﬁéggﬁm @ﬂ@ﬁaﬂaé)f%ﬁﬂ% I’Cfﬁ{%ﬁféq HPa6aBIR T B’%@ing an
antibodyrspeofisaindindingto eEEB-dbiheh aiSCs oveserats ddiiR2drfdMNER . Hha staifieng es
performed inlt?ﬁ sgme,manner as infgl% 8B, ,exc tthatarg%bit nti-MAP2 antibody was used as a
primary &MbOHY, ggioiiriﬁ?/ AP REYS ﬁ%n%oéigﬂf&?ugé % SRS ibd BRI the
20 primaopsenieddysimyl sirepienodisopenjudkted ditiNatidriaziay fperfeserid (DSiAg, denlspfréd@amuno
Research) was usegas g,reagent bingdi he,secon anti for MAP2, and a monoclonal
ant?—?\lE an ?83883""50&5’%‘88%g“r%%'&@@%i%ﬁ%&%%as r\ﬁfi%%%y antibody, a biotinylated
anti-mouse antibbodyd@feiboruantitisely aneasamendieathanfbndyrandatispth\bglirtreatingatedith
dichlorotrjazipyl flugrescein (DTAF ckson imnnung Research)was used as a reagent binding to
the secogﬁé}r@{ énl%ll%gd?ﬁ%r Q%Fé%ﬁ(fhgeei%s rec?\?v %’f‘ﬁ%‘f@‘,’ MABY gn('f' Rﬁ‘:eﬁcgﬁd(t)v?/ ﬁ%@'?l%?ﬁ%ﬁlé@%ined
respectiveyjoxitity thesaatiaxpd astitgdy lANEHE AR\ BRkilityodgtadcityl ABS KIE Foshanimah
overlap i n stai ivel ing t ngi- 2.antibo nd the anti-NEP
antbody IR e 2 abund e dERRICHES Afe0n, ARSH Wriaio PRSI NRIE, of
FIG06. thsigaisdinotAMAS 2ised oER ity bveairealisebndstishosthidiume Hostodimet FsGused toas

20101058 I TS oA 3 2 A 35 e, DBt A A ine Eleu e, Al
are foungdnvédeashinto acgreandithorescent axderinicin thdiveotebhy ApdraiysisiBP aretexpmestivd. The

: s | : " ; ; |
Condiion e B e P e el e
row of FREIVE esltbpt peimaries) kol agrosdecll seembyead anddindadandaixiacicsl it asll

maﬁgerstgfémi:[r%iﬂbggggcwg_used, as markers of microglial cells instead of MAP2 and NEP. The

staining of CD40 was performed using a goat anti-CD40 antibody as a primary antibody for CD40,
biotin-conjugat&eghrajoeedenibaay hippocampus-derived neurons were cultured in a culture

medium containng ApP42 in a lower chamber 40 of the co-culture system 100 to directly
treating the AB42 to the neurons. Dead cells were stained in red and live cells were
stained in green by a live/dead staining. As a result, when cells treated with 10 uM
30 AP42 for 24 hours (Ct+A of FIG. 3) were compared with untreated cells (Ct of FIG. 3),
green fluorescence was significantly reduced and a wide range of red fluorescence was
observed by the treatment with AB42, thereby indicating that most neurons were dead by
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lo as a secondary antibody binding to the primary antibody, and streptavidin-conjugated
dichlorotriazinyl fluorescein (DTAF, Jackson immune Research) diluted in a buffer solution at 1:200 as
a reagent biY@3§10i¢87Secondary antibody. Since both CD40 and NEPGh&RAAM86I EEIIs as
shown in the second row of FIG. 9, it was identified that both of CD40 and NEP are expressed in the
microglial cells. In 15 addition, as a result of the image overlap (CD40+NEP), CD40 and NEP are
found in the same area, and thus it was identified that both of MAP2 and NEP are expressed in the
microglial cells. The micr lial cells were stained by DAPI, and thus it was identified that the microglial

cells are MEATEFEEH WifHaPandifilayiever, if dhe slamgasdimnersalipien ¢Rllfvesp Fecadidedws of
FIG. 9, if thithnBOBAfeAnd M C oifrapbatcaliftare aYsuitredovBRdimBeIEE OMSERNIRG the

expression of NEP was induced, in the neurons and the microglial cells treated with Aft Example 9:

IdentificafiSiY SR PLEYSEIES B e raailication Rivasiian wReilyseased A Gld\GeMMeLiioh G fkts of

the proteitis indiestidisoftiatammerchio danhagslidsnABaD that texisinabARA W BUNIEied 2pdn the
neurgns, il the ne(glror}!)% treat(jéj with AP42 Wer!e__ co-cultured with MSCs without direct contact
therebet a RYRGLGSHAEhe ds of A48 EMP heshamstes e koprssciRsived

between aebsthsaastaeedeited isemithdrbiSaroBabaINeair0fe mediudd iRXRIAPIS QEEFNP%ABQchat
are secre{gd {?Jﬂ?’ the M? and inhibjt to icitﬁ\ OSL%OI%A&SZ are NC;JI!,%tected and identified. %& Detecting
MSC-derived SUBRER S PN Ry SR v kS Birgrivers Mt dnidhe dirsanis 9t dRuMbAE. wo
2010/0568p82 ®&F/1Z RAMEI/0N06 atidition Cuktidie @ifhTdl: SorteRdd PRstEKsltvRINaWr eDRWYEEIN

cultured in a serum-free Neuroba m culture medium wijthout Al3 for 24 hours, Culture group 2:
Cerebral 2orex. éFﬁ%@ﬁéﬂ?S’ﬁﬁ\ﬂ%Eﬂ[&@ '&%fﬂﬁbﬁe@rﬁﬁﬁﬂ%gam £k Rt ARdruIR tSuding

10 p®! of laRdpicBdrhbers4 G Guktl tECBatigriv el aiSTal awtexsintitaadtRIsIgNEUereC Ui dame
serum-free Neurgbasarm culture medium i cluq'i 10 of Ap for 12 hours and then co-cultured with
Gl ior o il

human U 8n’08§?k'}i§&’s Vthe %%g%ﬁgg%g{ 1 s BRJgRUIts Wergdhe 50 Shekhan
UCB-deriveth&SBAREKSIafrBiGn 3. seThums{riéndlaord arsid Mocelittues egthnUDBUIBE S Opd/ of
AP for 24 1 lture group nd 6: Human UCB-derived, MSCs were cultured in a serym-free
Neurobasn%?f gulﬁ%@ (—%’ﬁjﬁy foé‘[g‘}lincr)ﬂ?é{ be THE fﬁ?e 809?;}@% fﬁ@%?%&l’t ré‘%%éuﬁ?aiytobg were
collectedpeeneniedkine and protein were assayed and compared with each other to detect cytokine or
protein that are potexpressed qr rarely expressed.when stem cells are only culfured but increasingly
15‘§pressedw erE%'e gteﬁt c%fs&%n %%Br'{gzrcgnrtseé(F(ée(:%YgultU?elﬁ?ﬁecg ki e'%s%am?f?ee
performeiesingaral Bicukurumed@yokinthduttiARELA fay 26 senies, (RotyBBtatiowsc)carsbiae
protein a v [ I0TM Huma kine Anti rray | G series/Biotin Label
G e A S e Ch e A
arrays. 208y10dngiafifid 2l c24hdasmsmyStpABelM8Gt showserprebsald curtaseticeivet sedrafen

stem ceII(s: ei{&rgéllaﬁculéur%d t_)]ut ingﬂeasiré%% ressed Wr%g{] the, st m_ceII? and the neurons are
co-cultur€d Wt sBe i WAL 1S 8 JiRUIREAG RO wiRd WASo B Yl dquM of AB42 for 12

20 hours and then co-cultured with UCB-derived MSCs in the presence of 10M of AB42 for

12 hours, and Ct+MSC shows cerebral cortex-derived neurons cultured in a serum-free

Neurobasal™ culture medium without AB42 for 12 hours and then co-cultured with
UCB-derived MSCs for 12 hours.

FIG. 4 is a graph illustrating the percentage of dead neurons based on the results

25 of FIG. 3. In FIG. 4, cortex shows the results of the control in which cerebral

cortex-derived neurons were cultured in a culture medium without AB42, Cortex+AB

shows the results of culturing cerebral cortex-derived neurons in a culture medium

including 10 uM of AB42 for 24 hours, Cortex+AB+MSC shows the results of culturing

cerebral cortex-derived neurons in a culture medium including 10 pM of AB42 for 12

30 hours and then co-culturing the cerebral cortex-derived neurons with human

UCB-derived MSCs in the presence of 10uM of AB42 for 12 hours, and Cortex+MSC

shows the results of culturing cerebral cortex-derived neurons in a culture medium
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Activin A, platelet factor 4 (PF4), decorin, galectin 3, growth differentiation factor 25 15 (GDF15),
glypican 3, membrane-type frizzled-related protein (MFRP), intercellular adhesion molecule 5 (ICAM5),
insulin-like Q¥&AH A7 Dinding protein 7 (IGFBP7), platelet-derived growtREIRR2ZMA/GHHIZF-AA),
secreted protein acidic and rich in cysteine (SPARCL1), thrombospondin-1 (TSP1), wnt-1 induced
secreted protein 1 (WISP1), and progranulin (PGN). 30It was estimated that the 14 proteins inhibit
toxicity of neuron treated with A13 and promote differentiation and maturation of the neurons. (2)

Identifyin tivity, of detected 14 proteins WO 2010/056075PCT/1CR2009/006712 Recombinant
proteins c??l 318 lé{eé‘gégiofj% ?&ﬁs%‘é@ﬁﬂrﬁﬂﬁ%"fmrit'@&g%b@h@lﬂ@jtdﬁﬁéﬁdc@%%}s with
cortex-dehuethnduBislarbred igded yoth Amane cultured in a serum-free NeurobasalTM culture
medium respectiely containing 25 ng/ml of activin A, 25 ng/ml of PF4, 3 ng/ml of galectin 3, 100 ng/ml
of decorin, 50 ng%nﬁﬁégﬁlgﬁgﬁté ﬁ’gﬁﬁﬁ?ﬁ‘ﬂ%ﬁ:% Rugpan, hens Marpwsderived M3EaMpd30
ng/dml of IGQIB'B/ | fﬁsﬂﬁea@é?lwiftﬁwmh -bahmdﬁldggiﬁéﬁﬁﬁégréﬁ ng/ml of TSPl,dSé) r:c?/ml of WISP1
an %Ong ml o %o%r@ﬁu in, for 24 Ot};}S.ngn,t e death of neuron was measured by fluorescent

staining using a A TVEIRRR ERBH LIPS PKTEER 25 P EKpmRledhdieibghanedeath
caused bynapavasiedved atelS BasqBMMBCUbIRistef deatinl Meslkaanddbmecaliariowe cellggath was

calculate ng.aratio af the nymber of dead cells to the total number of cells. FIG. 10 is a graph
illustrati ng]ﬁégggré%gr%%ge V(\)/%?Heﬂ‘ag HeUFe ’[Pé'gl’gﬁ QA Pone margwsiRied Mebrdlratiedted
from MS@euriF\@sl prevertedsho insEartplalsch (CHARBMIMSCrensia|Eyed in a serum-free
Neurobasarm leﬂf&regqﬁﬁl wgtgvlthout g.% P42 for 24 hours, Cortex+A[3 shows cerebral

YRR RS oY (BiRnEIRiR SlIRFIR Rl R S

cortex-derived neurons culturedin ag
A[342 forrmutans syittohaman] bekis 6arowsder ekl ISTe ot eféatt bEWaNSEWHISEdhy AgUm-free

Neurobasagl cut wm.including 10 AM of A[342 for 12 hours and then cg-cultuyed with
UCB-dornien ebein o S L A S, ol b AP oS SR
cerebral ¥égtexaidiived ire@andtotiurestiiora seithoufréd NeuraiBashidive caigresorgivn sitheig
Al1342 fo r 1 ca-cultured with UCB-derived MSCs far 12 hours. Ap shows cerebral
cortex-deéf%/?ee nil(fﬁftn%g ?:Wu tﬂ‘r’g ha sertin-f&d éﬁmﬁiﬁﬁl\ﬁ@ﬂé}mg Nl rﬂﬁ&f&’iﬁﬁ%‘ﬂ%‘%ﬂd
each of tR&/A/BiditBhaliows toecrsutionfdesitibng akae i 2bheadivEICnd@rdid #3 and
25p<0.0 ectively indicate that error ra f t-tests are respectively less than 3% and 1%).
Aa SRowt e O HDE 5 AL B tc P ioHon At S i, g rebr
degree otntekitiegivhed oellicmahwitciaasenibdhe aidroal-Gamrd MEOLSH tHaleFERchWISPigand
MFRP. Th@ irclf?ig\ée qtr:\a,t thﬁ co-culture with 30the MSCs, i.e., the combination of the 14 proteins has
eftecton‘inh

the greatt GitiAG465icAY D AHRMNR Go shoxisirthererssils Rbtemtyringagrealiabf the
neurons, dbrtdgrvelWik dRIY0RE0ZSRHTIEC RRAMIOGTRRMEUieTdR the chiiFed S8US was

measured. Thﬁ neurons were %It red in the same conditions described with reference to FIG. 10. 100

cells wer&FHAEATY N8R FRIR CREEHGIYRA 0N UERRSHWITBn GHRAm ReRes Magemesarivecusing
i-satation\dB e doe (®Haalnology). 5FIG. 11 is a graph illustrating the length of neurites of neurons

cultured with A1342
xample 6: Effects of co-culture of human UCB-derived MSCs and neurons

treated with amyloid-beta on phosphorylation of tau protein
FIG. 6 illustrates neurons stained using an anti-phosphor-tau antibody that is an
antibody binding to phosphorylated tau by AB42, wherein tau is known as a protein
25 inducing death of neuron. The anti-phosphor-tau antibody were conjugated with a red
fluorescent Cy3 to visualize the binding of the anti-phosphor-tau antibody and the
phosphor-tau.
The first row of FIG. 6 shows neurons stained with Cy3-conjugated
anti-phosphor-tau antibody, and the second row of FIG. 6 shows nheurons stained with
30 4',6-diamidino-2-phenylindole (DAPI). In the first row of FIG. 6, Ct shows the results of
the control in which cerebral cortex-derived neurons were cultured in a culture medium
without AB, AB42 shows the results of culturing cerebral cortex-derived neurons in a
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and proteins secreted from MSCs. In FIG. 11, the culture groups are the same as those in FIG. 10,
and the length of neurites are an average length. As shown in FIG. 11, each of the 14 proteins or a
combinatiorM¥? 84e0410§4878teins significantly increased the length of neuritesReMpRREWAEHE neurons
treated with Al342. 10Example 10: Identification of cytokine secreted from MSCs and inducing
expression of neprilysin in microglial cells The co-culture system 100 described in Example 4 was
used herein. Microglial cells (BV2) were cultured in the lower chamber 40, and UCB-derived MSCs
(UCB-MSC) were cultured in the upper chamber 10. BV2 cells are immortalized cells prepared by 15

infecting G UEHINEIAING: 1M af B R rRdohayiFmni B42AVIRE shewsdhedesiltsonf
O _ . o
activate énlﬁﬁﬂﬁbaé@@&améﬁ@x%@ﬁﬁ%&vﬁéuﬂﬁﬁgﬁﬁ‘%dcﬁﬁ%@éﬁﬁ/ @%@&ﬁ%ﬁe@fiﬁg for .

supplemented with 5% FBS in the lower chamber 40, addin
supplemelfeMUs 588¢Hheid wHe-thlveiraatheecemhiall eptexsiptvedubewronsdivithwituman

e eSGRARMIRERSS WAtReCOreL B R BT Y LI SAORIST THeRe

MSCs were collected from the upper chamber 10, and total RNA was obtairied using a

and then iRsUiepf Gitupag sierebrabraytevederivadnseuro asimmrtiurey mediithavilhaotting o tof
IL-4 (SEQ 4R O R2tRad 28b-tu PN QS RAANL SR Si(REQ J.BJ&%%Z i@@g%ﬁ&?d

monocyte chemoattractant protein-1 (MCP-1, SEQ ID NOS: 28 and 29) were us 5acontrol

group, 134CEhdesved M fRint2dimness (fechowds the fird 1@y, of FGcntau graipin was
UCB-deride%éM%M@@)iﬁqwﬁéd%ﬁk@&ﬂf@%ﬁﬁ&g‘i}#ﬂg& B%ﬂé‘@g\./&“ﬁﬁﬁ%esﬂﬁﬂﬁtt

|
UCB-derived MSCs were not co-cultured with microglial cells ( , were used. FIG. ows the

results of RMPERGEAGIMELNS RuEsoHida RBFARIBBESII SERIBeBdo-culturing microglial cells

withib) CB-MSC Ag astrsplase- the SSeusmin i - 42 FidhegnigiapliabeslngndndeR- MRt 8febral
co-cultured, the ﬁxpressmn of IL-4, IL-6, IL-8, and MCP-1 in UCB-MSC inCreased. WO

2010/05 HYa tRIeTR0R #13t are Nt siinsddny the/antepbosshontawantibads v thedikst

(ATCC) wieve su B ' espasiptriifote MaFNsRRinG-tdb-Bettofhity MG Lo drgnB\3oells
and SH-EY%Q@I weée ollected. The collected cells were lysed and proteins were separated from
0 (élﬂgﬁ

the lysatd¥ S RIER RN 8 AR RS RIS MeuRtiosediyaasiaddeddatdody .
As a resdlidbegiagsesaiontatNERIigceraserbyatndmeishB e erbs apsERing Sth&elsiruitgpg i the

presence af IL-4 when compared to in the absence of IL-4. The SH-SY5Y cells are thrice-cloned
neutobadTBHiRS§ERTed from SK-N-SH. The SH-SYS5Y cells represent neuronal cells. FIG. 13 shows the

results of westeBxhiniileg MoRAtNGiBe dficREEantiBted) RXQFBFRONSHY EMMIANIRIBRES M
microglial {:ells are CPEItured in the presence of JL-4. FIG. 13A shows the results of western blotting of
C

microgliaf colu@ AN NEURANS & Hhuamyteishsta are aqsuitkedrwiths husmamows
the resuld@BvdesienddWBCg of neurons (SH-SYSY cells) cultured in a-MEM including long/m1 of IL-4

for 24 hours. 15Example 11: Reduction, of amyloid protein plague by administering UCB-derived MSCs
into hippocampiie ahe 80(?1?&\’8%a# XT

AELLRE SRS SO TN AN NRRSCRITO R wtE SRR HSINg

stairing antiboutesepzofitigly bindigder teidrmiBvReiosssiatdbepieRiReNtAPBand Pdsfiin p
UCB-derjye MECS in PBS, and 200,r/x/él§ég weight) of IL-4 (Peprotech) in PBS were administered into
20 hippoﬁgﬁrﬂlﬁ 81 KIPHIB AR BRI RSS ErRtianPhAGERRHeimer's disease using a

stereotactic frama. iffteuiélidaysstemnatpfnyasdd! perfionaduads foRua¥erfRe ey RS IO Aked
hippocarg us ?L;d cFrrﬁb?éO%(éeQex 9ggiareof..The obtained brain tissues were cut into slices and stained
a) fo'

using thiosuff§ AtRe YiiNtidBeRAFIRERAHRNYLE NfRF 1P IS Bk [P, the

brain tistemperateasteddviiastbib flevint?he sokifip0. Sy BENAEBSIvRd B BHjaethasehor Hajputes.
Aft% the reactior%iﬁhe sli%f:s of the brair‘lﬁggﬁgﬁe was gashed with 50% ethanol and water for 5 minutes.

This slicES WaRE BHSSRAT RS MRS RIGH t B @adingh @ ROl GRSt erRRkIRahe

brain tismeeufl (NGS 508% iMritgasef a0)\daid hets PO PESGIEDARPEdHESRAIG TS IDR Gt
hippocamoous gnd cere,[bral orli% Ptajl%ed usipeg a TAﬂo- staining. As shown in FIG. 14,
rdom temperature tor 0 45 minutes. solution including a primary antibody, 10%

NGS, and 0.1% BSA/PBS was added to the wells and reaction was conducted at 4C
overnight. The resultant was washed three times with 0.1% BSA/PBS for 5 minutes
30 each. A secondary antibody and a 0.1% BSA/PBS solution including a reagent binding
to the secondary antibody was added thereto, and reaction was conducted for 4 minutes,
and then the resultant was washed four times with 0.1% BSA/PBS for 5 minutes each.
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the amyloid-beta protein plaque was significantly reduced in the culture groups into which
UCB-derived MSCs and IL-4 were administered. In FIG. 14, PBS, MSC, and IL-4 WO
2010/056079PCT19/03¥1509/006712 respectively show the culture groups Mo MHEREH0BEE 712
UCB-derived MSCs, and IL-4 were administered. FIG. 15 is a graph illustrating the total area of
amyloid-beta plague in the images of FIG. 14. The area was measured using a Metamorpho software
(Molecular devices). 5 As shown in FIG. 15, the amyloid-beta plague was significantly reduced in the
into which MSCs and IL-4 were administered when compared to the control group.

It !
FIG. 16 ShORPINBABEARY BT Hian SRR ICHIHIG dnemeelens nfidstiiie, prileanbedced
in the breﬂﬂd&@ﬁ@ﬁﬁﬂﬁqusw%ﬁ‘%b!iﬁf‘%ﬂfﬁ%%?ﬁt%ﬁ@-és@éf@ét&@t%%ﬁﬁm@géo the

followingé)r(gfr’%3 ss. First, protein was extracted from a brain tissue of a mouse inc mpus

and cere SRLRRM L ReiceBhdRich S dier maldianoteshsetiyaly cichkeR QBraAsdR0Then,
the extratheascoepraie hATEEaYINGS BI8ur8d B IIBEHARNY aRiRing BistRpIZSS _%FR%%W@@

ig
transferredqf&&gitroc&IIquse membrane by a potential difference and an 1.5 immuno-blotting was

performefl Ya RAR BIodp ek iarat-cfkitianiipadie ctifeciorkdp. aHeufietenbitinneaitdirusing

coomassiknelved@etioningiy t6 Sesusd iy aHP aRfbddy AR \WIEPAAIF Y RRIGHY WURShRIADIFSS
reduced in the cultu[ﬁgﬁ‘[&%osslérg%wh[ch MSCs and IL-4 were administered when compared to the
i 5

culture gfBISREED AR MTUBRReperie) 18 2 hdfer srltienaiis?9Rie of a

transformed molss¢hembafbAd RIESbraicariadifgive anmRidsadrRed HEREie) A S AR X 542
disease. In addition, PBS, MSC and IL-4 respectively show the culture groups into which PBS, MSC

and IL-4 WYL'SI RS ElRaved and,ine shanr of BEUERSIKAS SONISOSSE e 1o ixisiresSIBriRg NEP
(1) Expresition dMME fhimbuadh§ssore wfuredmaltArios-dedwimas el raBsiREs s haumAlrsimer's

disease rai isgslues I normal mice and mice transformed to have Alzheimer's diseases

respectivaerl'y r%]@g‘étf? Pg, , tl‘? ARYES RS Qréﬁ?giﬁgb@gng’%fgéir?%g EXracted in the same

manner as in EXd@pRkillistatbsapauriag tistite ¢ wrH AR esisclharsappinefOB s v@Mgnsferred
to a nitrocellulose membrane and reacted with 30 anti-NEP antiboty (R&D systems) to analyze the
Seined Usempaigally

expressioh e QRReaALRIRINPE U BGRNIoF LN S HlRas Rt MAR 2 ABdmal

mouse anestenoldettirgisformed to have Alzheimer's disease including hippocampus WO
20]19/056075PC,:_.I@CR%&OWOOGHZ and cerebral cortex. As shown in FIG. 17, the expression of NEP
wadreduced in the braff tissHP¥Eh e SRERE o SO a8 TS thve QYR er S HseadtB In Bhows?,

Litter andhipPeeaSpuscgertecthacamesas MAFRARRETORUMIB NElRGEAiTRIIGho\f the A86iiRs Jranes
6,9, 12,%nd 8re pectivelgjhow the %u*ture gro%ip cultured fore, 9, 12, 5 and 18 months (M: month).

FIG. 18 i5'a graph NS HArRP iR ERIiee EBng aitd-MAR -aad _ath S Brilky Yshware
(Bio-RABhoWe tibed netiitktyds atielatuetrienisitywARish@areiral Gookib e avBEE SR Gh D ESF was

reduced jir; 8 brain tissue ofdthe mouse transformed tg have Alzheimer's disease comgpred to that of
the normgpﬁo%%%'.pus erived neurons were cultured in a serum-free Neurobasal'" culture
20 medium without AR for 24 hours, AB42 shows the results of culturing cerebral
cortex-derived neurons or hippocampus-derived neurons in a culture medium including
10 uM of AB for 24 hours, AR42/MSC shows the results of culturing cerebral
cortex-derived neurons or hippocampus-derived neurons in a serum-free Neurobasal™
culture medium including 10 uM of AR for 12 hours and then co-culturing the cerebral
25 cortex-derived neurons or hippocampus-derived neurons with human UCB-derived
MSCs in the presence of 10uM of AB42 for 12 hours, and MSC shows the results of
culturing cerebral cortex-derived neurons or hippocampus-derived neurons in a culture
medium without AB for 12 hours and then co-culturing the cerebral cortex-derived
neurons or hippocampus-derived neurons with human UCB-derived MSCs for 12 hours.
30 FIG. 7C shows the results of co-culturing cerebral cortex-derived neurons treated
with AB42 with UCB-derived MSCs and performing western blotting the co-cultured
neurons using anti-MAP2 antibody. First, membranes of neurons were crushed using
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to(2) Effect of UCB-derived MSCs and IL-4 on expression of NEP PBS, Ix1040f UCB-derived
MSCs in PBS, and 200n/kg (weight) of IL-4 in PBS (Peprotech) were administered into hippocampus
of a 10 montHOBIMEe8E transformed to have Alzheimer's disease. After 1P EERIAY/IOUEE was
killed, and brain tissue including hippocampus and cerebral cortex was collected. Proteins were
extracted 15 from each brain tissue and separated using electrophotosis to analyze the amount of
expressed NEP using an immuno-blotting. FIG. 19 shows the degree of expression of NEP in a
brain tissue of a mouse into which MSCs and IL-4 are administered and includin&%ocampus and

cerebral ¥Bridfracsomicaididbiad-wris Qeligrsosigining douim sadead sHiaia to epfEagh
expressigrofiNEPTHaIRrkiad Brofere Wiy @ BQEHIecABI D RPI GBS SHBIiRRIRMHREGe! to

compared to the normal mouse as shown in operation (1) described above, and the expression of NEP

in the cuRGREGLERIYARIBrAoedingile dha SzeanWinen (e clestnbriRISMaS iesmnatasht of
the normaMReesin was traxamriedli BiaFoeEtGdaruatbMaE uaig bréchitaxpipaaieel HEP in

25micro§Iial cells In Example 8, it was identified that NEP was overexpressed in neurons and

microglidlEeREQifiBnaRd FRarisd Wih thersntiaMAaRe fatieedydMlipes chersddiktet de £5S

Examplechatamingfeoh vexmigeadfiadiin ammshmahmasierB@indHapeagnest3p) tissHrightea gslture
groups into which PBS, UCB-derived MSCs, and IL-4 were administered described in Example 12

were staf&PIA insaRniugaisrichiorRifazing fuaisesiB HATAEF 2RHSHERNR REseR¥ED

antibodywas adaaekerthératerogil W 2O3MHEREGIES GréaeR2ARH/ 0906ddiseelte (SRrMsARAECed
Biotechnglogy) were used angég resylts were merged. In the anti-NEP antibodé‘s%taining‘ the

secondaly S I SFEREE 1 t SRHRG sk st Ao esiigst 1 as dRVelantedsYRing an
deseribeX-yaytivnle $ AR, MCheCantir§IDAB, aABRMISCLANMAIET spsaRdagadidibedyangibwr]

reagent binding tq t ondary antibody are the same as those described.in Example 8. FIG.
20 showghﬂgeexpj‘élﬁéns%?!\?&ag iﬁﬁé?8§|¥ﬁﬁdaﬁg%§ﬁ’i%\88@‘mﬁ?ﬁ59 OB KfAved MsCs and IL-4
are administercBxample\8n Indiliction, vherplressitaiivet Mépfiland By4mimaanucBadeeivgd an
animal ITM§$ Qvere@ression ﬁ:f NEP a@in ced in microglial cells. 10While the present invention
has been pa ﬁcma{?@/ R i Gftreference to exemplary embodiments thereof, it will be
understood by tepeilpsiardiNER)sksl kndinatishat pestels dbgragingn AB42 aind vietailgithajnbelimade
therein wjthout.departing fro spifit and, scope. of the present inventjor as defined hy t wing
clai{r’?]s. é?%ﬁﬁg enfgﬁ‘seer@ﬁgh'eal? o%@éé%ﬁtétd l?ﬁ)sfn%ﬁgrbrﬁpﬁ)ﬁgési@}ﬁfg%}qﬁ%%@/a?ﬂg stem
cells (M&8s3endamplitune ob Atidrephéns MiSEsanithmivanufdetiruns fpreparkchim EXdnphsseitding or
treating g neural disease, wherein the MSCs secyete at least.one actiyin A, platelet factor 4 (PF4),
decorin, b SO A el o EPE R, JTF NG R SR Using
frizzled- elettro photeisig M RP)S DERARE r axith esiqressiecutd ZHEC AMdBirinsids-hheaguneth fctor
binding proigj P7),.pl -derive wih factor-AA (PDGFE-AA creted protein acidic and
ich i YL ARG 8 S O LA St B AL S SRR
proranutiRNA-£xafessivrmefUNmhEg was exsasutedresingad AlisR:spetiiiatipnnies i@pRAMAE Bresbnce of
amylo'd'g(%ﬂion, the cultured cells were stained with anti-NEP antibody.
First, neurons were fixed to wells of a 12-well plate using 4% paraformaldehyde
for 20 minutes at room temperature, and washed four times with 0.1% BSA/PBS for 5
minutes each. Then, non-specific reactions were prevented by adding a solution
25 containing 10% normal goat serum (NGS), 0.3% Triton X-100, and 0.1% BSA/PBS
thereto at room temperature for 30 to 45 minutes. A 10% NGS containing a primary
antibody and 0.1% BSA/PBS were added to the wells and reaction was conducted at 4°C
overnight. The resultant was washed three times with 0.1% BSA/PBS for 5 minutes
each. A secondary antibody and 0.1% BSA/PBS solution containing a reagent binding
30 to the secondary antibody were added thereto, and reaction was conducted at room
temperature for 40 minutes, and the resultant was washed four times with
0.1%BSA/PBS for 5 minutes each. Monoclonal anti-NEP antibody produced in mouse
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2. The use of claim 1, wherein the neural disease is a disease caused by at least one selected from
the group consisting of formation of amyloid-beta plaque in neural tissues, phosphorylation of tau
protein in ndUHHE 086 e to neurites, reduction in expression of NeprilysiGh/KB2PBHIE R any
combination thereof. 3. The use of claim 1, wherein the neural diseases comprises at least one
selected from the group consisting of Alzheimer's disease, Parkinson's disease, depression, epilepsy,
multiple sclerosis, and mania. 4. A method of reducing amyloid plaque in neural tissues, by
culturing the neural tissues in the presence of at least one selected from the group consisting of activin

A, platel iR 24bEeS, M cariRuffsle spiutiogralid &fGrevaativradcrs theawimay JHibeds,

membrargidiRgdiEd antreRiaderErimib Y CRiRlobyaiicedl 1 # adhasiprsaiairrtia 2.066\Ma) suyn-like
growth factor blnd(l}r%ﬁrotem 7 (IGFBP7), platelet-derived 3rovvth factor-AA (PDGF-AA), secreted

protein aBRIESSEFRIHRN kALY p Sitentayidinsani disichigratiarinyt dyeesesiy (B 1
(WISP1) Jatrgcniifmuhc R RERINNENASS P RIRL s IGI6A a1 D0 TREGHIHRErESbent
A methogg,of reducing the degree of phosphorylation of tau p.ro'Feln in neurons, by culturing thé neurons
in thé pr @ﬂ&gg? ﬁ%ﬁ@%ﬂ@%@@téepfi&m the group consisting of activin A, platelet factor 4 (PF4),
decorin, galectiFi&. ggotisitetcaliptiossiaater hepmibihSh IhPielichsNeEMEANRIMPRB42 and

frizzled-related, protein (MFRP), intercellular adhesion molecule 5 (ICAM5), insulin-like growth factor
binding &8{8@5’%@%‘& ,W%ﬂ&%ﬁ%@ﬂf@%?ﬂ%ﬁﬁ?bwm, g@@?éﬂé@%%%@ﬁacidic and

rich in cysteine (SFARCSA). thEOBOSROWS A Weidhrh IMNERG SRAERSH ROEIRUFUWISHbdrasEANUIin,

IL-4, a factc% inducjrrglgqﬁxpression thereof, and any combination thereof. 6.A method of increasin

expressiSRTEPHREEH W%&@'by’fﬁﬂm{ha'}ﬂ\é’%éﬁlg et bR et dawhish §@te‘€%@tﬂ:€?n the
?(r;om) cc;asmmg@iwdiwﬁegmietmré?@tmluﬁd&ﬁﬁ)3d§@ﬁmm ?@@qﬁ?&oawltﬂd&%@iﬁi@aitﬁftorll5

DF15), ican 3, membrane-type frizzled-related protein (MFRP), intercellular adhesion molecule
5 (|CAM¥‘5?H$5‘§H:‘%‘?1<£&%W8&‘%€ b'h[%lfﬁ% eifitPHE FBB 7TesHiRIRiaSHBENF o fth £RYSPEA
(PDGF-AsbliesdaiosiottiroAsidic 8tiikige imedte mcRRARCHS) uirempgsrandin-holratl inguced
secreted protein &&WHQ gro%(ranulin, IL-4, a factor inducing expression thereof, and any
combinatitiit'tRBfe Blenprsie f?ﬂﬂéﬁt%ﬂ@‘@@ﬂs@éf&'@&?ﬂo?ﬁ'?ﬁé‘&t%’ﬂﬁ?@d?@igﬁﬁ’éHP a
neuronalselimamecn N QEdIoASETY éuiRethRdRNRTSRRIMG 910\ ey 1Ers19f RSHFONHEPYRHtUring
the neurons in the presence of at least one selected from the groug conS|st|n%of activin A, platelet

factdr 4 GFAYIHERE RS EAE ARTED g nttesrbmthira FaBR Wit Helsiesived MSCs in

membraggstyitedgazsieoreirsaMPENaR (M RE)nbuescolipnaslieniomariesdfs (ANSuRs Win-like
growth factor binding protein 7 (IGFBP7), platelet-derived growth factor-AA (PDGF-AA), secreted

protein st AERFEE I SAESSE RSN TIeHREIR O G HIMFR MGRINM Meihost ABdeitd hrowem 1
(WISH), arrgtisewid-Buifudig ey e eRbrIRIQIEIVEManbASINRIAHIPUbB e A
method of cﬁnr%lf)él/n mesenchymal stem cell having a therapeutic effect against a neural disease,
comprisiﬁ/bél antl 1|‘grgﬁﬂ\ér§resence of at least one selected from the group consisting of platelet factor

4 (B&-4), decorim FaBCHAS tBeoHTcHfesnoialiaRIcRT RS s L8h g VA IsMaepraaftYRe
frizzled-:ﬁe}lﬂted@rotein (MERP), intercellular adhesion molecules (ICAMS), insulin-like growth factor

binding FFEIHIRS [REFISSNS|A81A- SemMPRSroltHTa RBMRES (BBRSIER J9T NER1887%8t&h acldt and
rich in cﬁsetnemaﬂmcb whﬁbr@wm' plinveis bedifie fbﬁ@léQri]ﬁﬁ* glfﬂt@éﬂéﬁ?lg@ﬂamgfnduli?,
IL- 4, and apy combination, thereof in a sa ontaining a mesenchymal stem cell. 9. The method o
ciim &, LA R URPL ol e R G A L s BB R B e i Gk
consistirgradtinrgation(edanp)oidebetproiagesdn NeeirbSSNeHroheAR) oRdation-K IS oteinra
neyrons aman_%Aggeurit%s, re%ucﬁ]igg in expression of Neprilysin in neurons, and any combination
thefof. ' U e rilthaaSe o8 O¥fierein the neural diseases comprises at least one selected
from the group gensiisting bf AlZhegnens disAasf MAKEISOTSHEHith RGPS RPYEBRSIHTMItIDIE
sclerosis, and mania. 11. Use of at least one selected from the group consisting of activin A,

platelet NEBrag reduaedorit asatmeumoniregitestavithtdB4aonsre Seamitusd ghjtichursan

membra% iy tegd protein FRF&}D intercellular adhesion.malecule ‘I}fA 5&2' lin-like
growth factc%/%fén'fé}i‘%g?)grl;)ét%é% ‘FZEG%%S% '&gte ebﬁ?i\%%sg'r%%a%ec olA e(ﬁlf)%f% %‘I,\gs @éj
protein dekit dhdsriodicatysttint KBMARCISEsstimidasp aatiinelrons-timtread sgoreiadtipotein 1
(WISP1 r | 4, af inducing expression thereof, and any combination thereof in the
magr?ufaégﬁf%@ %@ﬁggﬁ%%’ﬁg‘ﬁ%g&%iﬁ% or treating a neural disease. 12. The use of claim
11, wherein thdmdufal B8sab, iAB diaBatSGUsed byl SOe raspeetivel coadréspotide groNpwansisting
of formati 0 fam Iq‘q% PE@H\G}I. eural tissues, phorylation of tau protein in neurons,
damaggﬁtll% n@l'}riteé,’ re %%%ﬁm | ex%ggﬁgﬁ leé)ﬁﬁly %’l(a’lsn neurons, and any combination thereof.
13. The use of claim 11, wherein the neural disease$tomprises at least one selected from the group
consisting of Alzheimer's disease, Parkinson's disease, depression, epilepsy, multiple sclerosis, and
mania.



<110>MEDIPOST CO., LTD. <120>Composition comprising mesenchymal stem cells or culture
solution of mesenchymal stem cells for the prevention or treatment of neural diseases
<130>PX03WIMAWIBOSE0 <170>Kopatentin 1.71 <210>1 <211>426 <212 HEAKR2030GA0 sapiens
<400>1 Met Pro Lou Leu Tip Leu Arg Gly Phe Leu Lou Ala Ser Gys Tip lle 151015 lle Val Arg Ser Ser
Pro Thr Pro Gly Ser Glu Gly His Ser Ala Ala 202530 Pro Asp Gys Pro Ser Cys Ala Lou Ala Ala Lou
Pro Lys Asp Val Pro 354045 Asn Ser GIn Pro Glu Met Val Glu Ala Val Lys Lys His lle Leu Asn 505560

Met Lou His Leu Lys Lﬁ/S Arg Pro Asp Val Thr GIn Pro Val Pro Lys 65707580 _
Thé cells were stained according to the following process. First, neurons were

fixed to wells of a 12-well plate using 4% paraformaldehyde for 20 minutes at room
temperature, and washed four times with 0.1% BSA/PBS for 5 minutes each. Then,
non-specific reactions were prevented by adding a solution containing 10% normal goat

5 serum (NGS), 0.3% Triton X-100, and 0.1% BSA/PBS thereto at room temperature for
30 to 45 minutes. A 10% NGS containing a primary antibody and 0.1% BSA/PBS were
added to the wells and reaction was conducted at 4C overnight. The resultant was
washed three times with 0.1% BSA/PBS for 5 minutes each. A secondary antibody and
a 0.1% BSA/PBS solution containing a reagent binding to the secondary antibody was

10 added thereto, and reaction was conducted at room temperature for 40 minutes, and the
resultant was washed four times with 0.1%BSA/PBS for 5 minutes each. Monoclonal
anti-NEP antibody produced in mouse (Sigma) diluted in a buffer solution at 1:500 was
used as the primary antibody. Biotinylated anti-mouse antibody (Vector) diluted in a
buffer solution at 1:200 was used as the secondary antibody. Streptavidin-conjugated

15  dichlorotriazinyl fluorescein (DTAF, Jackson immuno Research) diluted in a buffer
solution at 1:200 was used as the reagent binding to the secondary antibody.

As shown in FIG. 8B, if the neurons were treated with AB42, the portion stained in
red was considerably reduced, thereby indicating that the expression of NEP is reducing
in the neurons. However, if the neurons were co-cultured with MSCs, the expression of

20 the NEP was restored.

FIG. 8C shows the results of RT-PCR indicating that the expression of NEP in rat
heurons was increased using bone marrow-derived MSCs (BM-MSCs).

The RT-PCR of NEP and B-actin were performed in the same condition using the
same primers described with reference to FIG. 8A. In FIG. 8C, Lane 1 shows the

25 results of the control in which rat cerebral cortex-derived neurons were cultured in a
serum-free Neurobasal™ culture medium without AB for 24 hours, Lanes 2 and 3 show
the results of culturing rat cerebral cortex-derived neurons in a culture medium without
including AB for 12 hours, and then co-culturing the rat cerebral cortex-derived neurons
with human bone marrow-derived MSCs (BM-MSC1 and BM-MSC2) for 12 hours. In

30 this regard, BM-MSC1 and BM-MSC2 represents cells obtained from different donors.
The results shown in FIG. 8C exhibit an increase of NEP expression in rat cerebral

cortex-derived neurons when rat cerebral cortex-derived neurons are co-cultured with
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Ala Ala Lou Leu Asn Ala lle Arg Lys Leu His Val Gly Lys Val Gly 859095 PCT/Tdt 2009. /-0 0 6712
Glu Asn Gly Tyr Val Glu lle Glu Asp Asp lle Gly Arg Arg Ala Glu 100105110 Met Asn Glu Leu Met Glu
Gin Thr Ser'E2AYMETHY Phe Ala Glu 115120125 Ser Gly Thr Ala Arg LysPEHYKBIOEISRHE Glu lle
Ser Lys Giu Gly 130135140 Ser Asp Leu Ser Val Val Glu Arg Ala Glu Val Trp Lou Phe Leu Lys
145150155160 Val Pro Lys Ala Asn Arg Thr Arg Thr Lys Val Thr lle Arg Leu Phe 165170175 Gin Gin
Gin Lys His Pro Gin Gly Ser Leu Asp Thr Gly Glu Glu Ala 180185190 Glu Glu Val Gly Lou Lys Gly Glu

Arg Ser Glu Leu Leu Ser Gju 195200205 Lys Val Val Asp Ala Arg Lys Ser Thr lip His Val Phe Pro
Va? Ser ?ﬂﬁf@ -I\kg% a mCﬂKIA level. Furth)ér, according F’:o the wges ern blotting ICe)analy3|s and

immunoblotting analysis, it was confirmed that when rat cerebral cortex-derived neurons
are co-cultured with human BM-MSC, the NEP expression in the neurons are increased
at a protein level.

5 The brain includes not only neurons but also microglial cells which are known as
macrophage of the brain and remove toxic substances accumulated in the brain. The
microglial cells remove AB in Alzheimer's disease. According to a recent report, a
reduction in the expression of NEP in the microglial cells accelerates the progress of
Alzheimer's disease. Thus, restoration of expression of NEP by human UCB cells was

10 identified in neurons and microglial cells using an immunofluorescent staining (FIG. 9).
FIG. 9 illustrates expression of neprilysin in neurons and microglial cells when neurons
treated with AB42 are co-cultured with MSCs.

The first row of FIG. 9 shows cerebral cortex-derived neurons cultured in a
serum-free Neurobasal™ culture medium including 10 pM of AB for 12 hours, then

15 co-cultured with human UCB-derived MSCs in the presence of 10uM of AB42 for 12
hours, and double stained using an antibody specifically binding to each of the markers
of neurons MAP2 and NEP. The staining was performed in the same manner as in FIG.
8B, except that a rabbit anti-MAP2 antibody was used as a primary antibody, a
biotinylated anti-rabbit antibody was used as a secondary antibody binding to the

20 primary antibody, and streptavidin-conjugated dichlorotriazinyl fluorescein (DTAF,
Jackson immuno Research) was used as a reagent binding to the secondary antibody
for MAP2, and a monoclonal anti-NEP antibody produced in mouse (Sigma) was used
as a primary antibody, a biotinylated anti-mouse antibody (Vector) was used as a
secondary antibody, and streptavidin-conjugated dichlorotriazinyl fluorescein (DTAF,

25 Jackson immuno Research) was used as a reagent binding to the secondary antibody
for NEP. In the first row of FIG. 9, MAP2 and NEP show the neurons stained
respectively using the anti-MAP2 antibody and the anti-NEP antibody, and MAP2+NEP
shows an overlap image of the neurons stained respectively using the anti-MAP2
antibody and the anti-NEP antibody. DAPI shows the results stained using DAPI in the

30 same manner as in the second row of FIG. 6.

Since both MAP2 and NEP show stained cells as shown in the first row of FIG. 9,
it was identified that both of MAP2 and NEP are expressed in the neurons. In addition,
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Ser Ser lle Gin Arg Lou Lou Asp Gin Gly Lys Ser Ser Leu Asp Val 225230235240 Arg lle Ala Cys Glu
Gin Cys Gin Glu Ser Gly Ala Ser Leu Val Lou 245250255 Lou Gly Lys Lys Lys Lys Lys Glu Glu Glu
Gly Glu GlyW{s20ifH05047360265270 Gly Gly Giy Glu Gly Gly Ala Gly Ala ASCEIRRINGYYS T Gin Ser
275280285 PCT/KR 2009.10 OT 1 2: His Arg Pro Phe Leu Met Lou Gin Ala Arg Gin Ser Glu Asp His
Pro 290295300 His Arg Arg Arg Am g Arg Gly Lou Glu Cys Asp Gly Lys Val Asn lle 305310315320
Cys Cys Lys Lys Gin Phe Phe Val Gem Phe Lys Asp lle Gly Trp Asn 325330335 Asp Tip lle lle Ala
Pro Ser Gly Tyr His Ala Asn Tyr Cys Glu Gly 340345350 Glu Cys Pro Gem His lle Ala Gly Thr Gem
Gly Gel @84 fespé ofphe kaaggoyvetlap (MAP2+NEP), MAP2 and NEP are found in the same

area, and thus it was identified that both of MAP2 and NEP are expressed. The
neurons were stained by DAPI, and thus it was identified that the neurons are
maintained in normal conditions.

5 The second row of FIG. 9 shows the results of the same experiments shown in
the first row of FIG. 9, except that microglial cells were used instead of neurons and
CD40 and NEP, as markers of microglial cells, were used, as markers of microglial cells
instead of MAP2 and NEP. The staining of CD40 was performed using a goat
anti-CD40 antibody as a primary antibody for CD40, biotin-conjugated anti-goat antibody

10 as a secondary antibody binding to the primary antibody, and streptavidin-conjugated
dichlorotriazinyl fluorescein (DTAF, Jackson immuno Research) diluted in a buffer
solution at 1:200 as a reagent binding to the secondary antibody.

Since both CD40 and NEP show stained cells as shown in the second row of FIG.
9, it was identified that both of CD40 and NEP are expressed in the microglial cells. In

15  addition, as a result of the image overlap (CD40+NEP), CD40 and NEP are found in the
same area, and thus it was identified that both of MAP2 and NEP are expressed in the
microglial cells. The microglial cells were stained by DAPI, and thus it was identified
that the microglial cells are maintained in normal conditions.

According to the results of the first and second rows of FIG. 9, if the neurons and

20  the microglial cells are co-cultured with UCB-derived MSCs, the expression of NEP was
induced in the neurons and the microglial cells treated with AB.

Example 9: Identification of protein secreted by MSCs and preventing
toxicity of AB42 and verification of effects of the protein
As a result of Examples 4 to 8, it was identified that toxicity of AB42 was inhibited

25 in the neurons, if the neurons treated with AB42 were co-cultured with MSCs without
direct contact therebetween. It can be predicted that the toxicity of AB42 can be
inhibited by the interaction between substances secreted from the MSCs and the
neurons.

In Example 9, substances that are secreted from the MSCs and inhibit toxicity of

30  Ap42 are detected and identified.

(1) Detecting MSC-derived substances inhibiting toxicity of AR42
First, cells were cultured in various conditions.
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His Ser Thr Val lle Asn His Tyr Arg Met Arg Gly His Sal Pro Phe 370375380 Ala Asn Leu Lys Ser Cys
Cys Val Pro Thr Lys Leu Arg Pro Met Gem 385390395400 Met Leu Tyr Tyr Asp Asp Gly Gin Asn lle
lle Lys Lys R&p HHWRoU55410415 Asn Met lle Val Glu Glu Cys Gly Cys GePe WERPOH Q041132
<211>101 <212>PRT <213>Homo sapiens <400>2 Met Ser Sam Ala Ala Gly Phe Cys Ala Ser Arg Pro
Gly Leu Leu Phe 151015 Leu Gly Leu Leu Leu Leu Pro Leu Val Val Ala Phe Ala Ser Ala Glu 202530
Ala Glu Glu Asp Gly Asp Lou Gin Cys Lou Cys Val Lys Thr Thr Ser 354045 Gin Val Arg Pro Arg His lle

Thr Ser Lou Glu Val lle Lys Ala WY ) )
ulture group 1: Cerebral cortex-derived neurons were cultured in a serum-free

Neurobasal™

culture medium without AR for 24 hours.

Culture group 2: Cerebral cortex-derived neurons were cultured in a serum-free
Neurobasal™ culture medium including 10 pM of AB for 24 hours.

5 Culture group 3: Cerebral cortex-derived neurons were cuitured in a serum-free
Neurobasal™ culture medium including 10 uM of AB for 12 hours and then co-cultured
with human UCB-derived MSCs in the presence of 10uM of AB for 12 hours.

Culture group 4: Human UCB-derived MSCs were cultured in a serum-free

ITM

Neurobasal ™ culture medium including 10 uM of AR for 24 hours.

10 Culture groups 5 and 6: Human UCB-derived MSCs were cultured in a serum-free

I™ culture medium for 24 hours.

Neurobasa
Then, the culture media of Culture groups 1 to 6 were collected, and cytokine and
protein were assayed and compared with each other to detect cytokine or protein that
are not expressed or rarely expressed when stem cells are only cultured but increasingly
15 expressed when the stem cells and the neurons are co-cultured. The cytokine assay
was performed using RayBio™ Human Cytokine Antibody Array | G series (RayBiotech,
Inc), and the protein assay was performed using RayBio™ Human Cytokine Antibody
Array | G series/Biotin Label Based Antibody Array | G series (RayBiotech, Inc). 54,504
proteins may be assayed using the two arrays.
20 By comparing data of the assays, protein that is not expressed or rarely
expressed when stem cells are only cultured but increasingly expressed when the stem
cells and the neurons are co-cuitured was selected. As a result, the following 14
proteins were identified:
Activin A, platelet factor 4 (PF4), decorin, galectin 3, growth differentiation factor
25 15 (GDF15), glypican 3, membrane-type frizzled-related protein (MFRP), intercellular
adhesion molecule 5 (ICAM5), insulin-like growth factor binding protein 7 (IGFBP7),
platelet-derived growth factor-AA (PDGF-AA), secreted protein acidic and rich in
cysteine (SPARCL1), thrombospondin-1 (TSP1), wnt-1 induced secreted protein 1
(WISP1), and progranulin (PGN).
30 It was estimated that the 14 proteins inhibit toxicity of neuron treated with AB and
promote differentiation and maturation of the neurons.
(2) Identifying activity of detected 14 proteins
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505560 Pro His Cys Pro Thr Ala Gin Lou lle Ala Thr Lou Lys Asn Gly Arg 65707580 Lys lle Cys Lou
Asp Lou Gin Ala Pro Lou Tyr Lys Lys lle lle Lys 859095 Lys Lou Lou Glu Ser 100 <210>3 <211>359
<212>PAT ¥ 28408p4678apiens <400>3 Met Lys Ala Thr lle lle Lou Lou LoBTABRWESTAAl Ser Trp
Ala 151015 Gly Pro Phe Gin Gin Arg Gly Lou Phe Asp Phe Met Lou Glu Asp Glu 202530 Ala Ser Gly
lle Gly Pro Glu Val Pro Asp Asp Arg Asp Phe Glu Pro 354045 505560 Val Gin Gys Ser Asp Leo Gly
Lou Asp Lys Val Pro Lys Asp Leo Pro

Recombinant proteins of the detected 14 proteins were purchased from (R&D
SYSTEMS). Then, cerebral cortex-derived neurons were treated with AR and cuitured
in a serum-free Neurobasal™ culture medium respectively containing 25 ng/ml of activin
A, 25 ng/ml of PF4, 3 ng/ml of galectin 3, 100 ng/ml of decorin, 50 ng/m! of GDF15, 50

5 ng/ml of glypican 3, 50 ng/ml of MFRP, 50 ng/ml of ICAM5, 30 ng/ml of IGFBP7, 50
ng/ml of PDGF-AA, 50 ng/ml of SPARCL1, 50 ng/mi of TSP1, 50 ng/ml of WISP1 and 50
ng/ml of progranulin, for 24 hours. Then, the death of neuron was measured by
fluorescent staining using a LIVE/DEAD™ viability/cytotoxicity assay kit (Sigma, L3224).
The degree of cell death caused by AB was calculated based on the numbers of dead

10  cells and live cells. The cell death was calculated using a ratio of the number of dead
cells to the total number of cells.

FIG. 10 is a graph illustrating the percentage of dead neurons treated with AB42
and co-cultured with proteins secreted from MSCs. In FIG. 10, Cortex shows cerebral
cortex-defived neurons cultured in a serum-free Neurobasal™ culture medium without

15 AR42 for 24 hours, Cortex+Ap shows cerebral cortex-derived neurons cultured in a

ITM

serum-free Neurobasal'™ culture medium including 10 uM of ApR42 for 24 hours,

Cortex+AB+MSC shows cerebral cortex-derived neurons cultured in a serum-free
Neurobasal™
with UCB-derived MSCs in the presence of 10uM of AB42 for 12 hours, and

20 Cortex+tMSC shows cerebral cortex-derived neurons cultured in a serum-free

culture medium including 10 uM of AB42 for 12 hours and then co-cultured

Neurobasal™ culture medium without AB42 for 12 hours and then co-cultured with
UCB-derived MSCs for 12 hours. AR shows cerebral cortex-derived neurons cultured
in a serum-free Neurobasal™ culture medium including AB42 and each of the 14
proteins having a concentration described above or 24 hours (In FIG. 10, p<0.03 and

25 p<0.01 respectively indicate that error ranges of t-tests are respectively less than 3%
and 1%).

As shown in FIG. 10, each of the 14 proteins inhibited the death of neuron caused
by AB42. The degree of inhibiting the cell death decreases in the order of
Cortex+ABR+MSC, galectin 3, WISP1, and MFRP. This indicates that the co-culture with

30 the MSCs, i.e., the combination of the 14 proteins has the greatest effect on inhibiting
toxicity of AR.

In order to measure effects of protein on maturation of the neurons, the length of
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65707580 Pro Asp Thr Thr Lou Leu Asp Leu Gin Asn Asn Lys lle Thr Glu Ile 859095 Lys Asp Gly Asp
Phe Lys Asn Leo Lys Asn Leo His Ala Lou lle Lou 100105110 Val Asn Asn Lys lle Ser Lys Val Ser Pro
Gly Ala PheWO2Hse15115120125 Val Lys Leo Giu Arg Lou Tyr Leo Ser P¢I/ARROHIGI2Lys Glu
Lou 130135140 Pro Glu Lys Met Pro Lys Thr Led Gin Glu Leo kg Ala His Glu Mn 145150155160 OW
lle Thr Lys Val Arg Lys Val Thr Phe Asn Gly Lou Asn Gin Met 165170175 lle Val lle Glu Leo Gly Thr
Asn Pro Leu Lys Ser Ser Gly lle Glu 180185190 Asn Gly Ala Phe Gin Gly Met Lys Lys Leo Ser Tyr lle
Arg lle Ala 195200205 Asp Thr Asn lle Thr Ser lle Pro Gin Gly Lou Pro Pro Ser Leu Thr 210215220
Glu Lou HRYesAB,es, cHEW ] CrRISS AR easWEd Al At Rsaons weressyligred in the same

conditions described with reference to FIG. 10. 100 cells were randomly selected from
each culture group, and the length of neurites was measured using i-solution software
(iMTechnology).

5 FIG. 11 is a graph illustrating the length of neurites of neurons cuitured with AB42
and proteins secreted from MSCs. In FIG. 11, the culture groups are the same as those
in FIG. 10, and the length of neurites are an average length. As shown in FIG. 11, each
of the 14 proteins or a combination of the 14 proteins significantly increased the length of
neurites compared to the neurons treated with AR42.

10 Example 10: Identification of cytokine secreted from MSCs and inducing
expression of neprilysin in microglial cells
The co-culture system 100 described in Example 4 was used herein. Microglial
cells (BV2) were cultured in the lower chamber 40, and UCB-derived MSCs (UCB-MSC)
were cultured in the upper chamber 10. BV2 cells are immortalized cells prepared by
15 infecting microglial cells of a mouse with v-raf/v-myc recombinant retrovirus and express
traits of activated microglial cells. The co-culture was performed by culturing BV2 cells
in a DMEM supplemented with 5% FBS in the lower chamber 40, adding UCB-derived
MSCs cultured in a a-MEM supplemented with 5% FBS to the upper chamber 10, and
replacing the culture medium with a serum-free DMEM. The cells were co-cultured in a
20  serum-free DMEM for 24 hours. Then, the MSCs were collected from the upper
chamber 10, and total RNA was obtained using a trizol reagent, and then RT-PCR was
performed using the total RNA as a template. Primers that amplify genes of IL-4 (SEQ
ID NOS: 22 and 23), IL-6 (SEQ ID NOS: 24 and 25), IL-8 (SEQ ID NOS: 26 and 27) and
monocyte chemoattractant protein-1 (MCP-1, SEQ ID NOS: 28 and 29) were used. As
25 a control group, B-actin was amplified using primers (SEQ ID NOS: 17 and 18). In the
control group, UCB-derived MSCs (UCB-MSC) cultured in the same conditions
described above, except that the UCB-derived MSCs were not co-cultured with
microglial cells (BV2), were used.
FIG. 12 shows the results of RT-PCR using the total RNA isolated from
30 UCB-MSC after co-culturing microglial cells with UCB-MSC as a template. As shown in
FIG. 12, if the microglial cells and UCB-MSC are co-cultured, the expression of IL-4, IL-6,
IL-8, and MCP-1 in UCB-MSC increased.
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PICT/22009./006 1 12, 245250255 lle Ser Ala Val Asp Asn Gly Ser Lou Ala Asn Thr Pro His Lou
Arg 260265270 Glu Lou His Lou Asp Asn Asn Lys Leu Thr Arg Val Pro Gly Gly Lou 275280285 Ala
Glu His LysWr20808/607al VVal Tyr Lou His Asn Asn Asn lle 290295300 SePVAKRAMVI8E2Ser Asp
Rho Gys Pro Pro Gly His Asn Thr Lys 305310315320 Lys Ala Ser Tyr Ser Gly Val Sal Lou Rho Ser
Asn Pro Val Gin Tyr 325330335 Trp Glu lle GIn Pro Ser Thr Rho Arg Cys Val Tyr Val Arg Ser Ala
340345350 lle Gin Lou Gly Asn Tyr Lys 355 <210>4 <211>97 <212>PRT <213>Homo sapiens

Microglial cells, BV2 cells, neurons, and SH-SY5Y cells (ATCC) were cultured
respectively in the presence of IL-4, IL-6, IL-8 and MCP-1, and then BV2 cells and
SH-SY5Y cells were collected. The collected cells were lysed and proteins were
separated from the lysates according to the size, and the resultant was western blotted

5 using an anti-NEP antibody. As a result, the expression of NEP increased with time in
BV2 cells and SHY-5Y cells cultured in the presence of IL-4 when compared to in the
absence of IL-4. The SH-SY5Y cells are thrice-cloned neurobastoma derived from
SK-N-SH. The SH-SY5Y cells represent neuronal cells.

FIG. 13 shows the results of western blotting indicating the increase in the

10  expression of NEP when neurons and microglial cells are cultured in the presence of iL-4.
FIG. 13A shows the results of western blotting of microglial cells (BV2 cells) cultured in
DMEM including 10ng/ml of IL-4 for 24 hours. FIG. 13B shows the results of western
blotting of neurons (SH-SY5Y cells) cultured in a-MEM including 10ng/ml of IL-4 for 24
hours.

15 Example 11: Reduction of amyloid protein plaque by administering
UCB-derived MSCs into hippocampus and cortex of a mouse transformed to have
Alzheimer’s disease (thioflavin-S staining and immuno-blotting)

In order to improve effects of the treatment, PBS, 1x10* of UCB-derived MSCs in
PBS, and 200ug/kg (weight) of IL-4 (Peprotech) in PBS were administered into

20 hippocampus of a 10 month-old mouse transformed to have Alzheimer's disease using a
stereotactic frame. After 10 days, the mouse was killed, and brain tissue weres collected
from hippocampus and cerebral cortex thereof. The obtained brain tissues were cut
into slices and stained using thiosulfate (Sigma) to identify the amyloid-beta protein
plague. In order to identify the plague, the brain tissue was reacted with a thioflavin

25  solution (Sigma) dissolved in 50% ethanol for 5 minutes. After the reaction, the slices
of the brain tissue was washed with 50% ethanol and water for 5 minutes. This slices
were observed using a fluorescent microscope to identigy amyloid protein plaque in the
brain tissue.

FIG. 14 shows images of amyloid-beta protein plaque in a brain tissue including

30 hippocampus and cerebral cortex stained using a Thio-S staining. As shown in FIG. 14,
the amyloid-beta protein plaque was significantly reduced in the culture groups into
which UCB-derived MSCs and IL-4 were administered. In FIG. 14, PBS, MSC, and IL-4
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<400>4 Met Ala Asp Asn Rho Sal Val Ser Val Lou Cys Lou Rho Lou Pro Lou 151015 Asp Gin Lou His
Met Val Glu Giy Trp Gly Rho Cys Rho Tyr His Asp 202530 Phe Pro Phe Ser Lou Ser His Cys Val Ala
Ser Pro GlyWBR /0587354045 Pro Met Arg Ala Cys Lys Lou Glu Pro Cys PREISRHSHIISERZ2Arg Phe
505560 Gly Lys Lys Ala Arg GIn Ser Glu Ala Tip Asp Ser Lou Thr Val Thr 65707580 Lou Ser Pro Lys
Gly Pro Gly Arg Lys Gly Val Asp Ser Ala Gly Arg 859095 Ser <210>5 <211>308 <212>PRT
<213>Homo sapiens <400>5 Met Pro Gly GIn Glu Lou Arg Thr Val Asn Gly Ser GIn Met Lou Lou

respectively show the culture groups into which PBS, UCB-derived MSCs, and IL-4 were
administered.
FIG. 15 is a graph illustrating the total area of amyloid-beta plaque in the images
of FIG. 14. The area was measured using a Metamorpho software (Molecular devices).
5 As shown in FIG. 15, the amyloid-beta plaque was significantly reduced in the culture
groups into which MSCs and IL-4 were administered when compared to the control
group.
FIG. 16 shows the results of immunoblotting indicating the change of
amyloid-beta protein produced in the brain of a mouse used for an experiment. The
10 graph of FIG. 16 was obtained according to the following process. First, protein was
extracted from a brain tissue of a mouse including hippocampus and cerebral cortex and
treated in the conditions described above using a sonicator (Branson). Then, the
extract was separated according to the size using electrophoresis. The separated
protein was transferred to a nitrocellulose membrane by a potential difference and an
15 immuno-blotting was performed using an antibody capable of specifically detecting AB42.
The proteins were stained using coomassie biue (bottom part). As shown in FIG. 16,
the amount of AB42 protein was significantly reduced in the culture groups into which
MSCs and IL-4 were administered when compared to the culture group into which PBS
was administered. In FIG. 16, Litter indicates a littermate of a transformed mouse, and
20 APP/PS1 mice indicates a mouse transformed to have Alzhemer's disease. In addition,
PBS, MSC and IL-4 respectively show the culture groups into which PBS, MSC and IL-4
were administered.
Example 12: Effect of UCB-derived MSCs and IL-4 on expression of NEP
(1) Expression of NEP in brain tissue of normal animal and animal
25 transformed to have Alzheimer’s disease
Brain tissues of normal mice and mice transformed to have Alzheimer’s diseases
respectively raised for 6, 9, 12 and 18 months were obtained, and protein was extracted
in the same manner as in Example 11 and separated using electrophoresis. The
separated protein was transferred to a nitrocellulose membrane and reacted with
30 anti-NEP antiboty (R&D systems) to analyze the expression of NEP.
FIG. 17 shows the degree of expression of NEP in a brain tissue of a normal
mouse and a mouse transformed to have Alzheimer's disease including hippocampus
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151015 Val Lou Leu Val Lou Ser Trp Lou Pro His Gly Gly Ala Lou Ser Lou 202530 Ala Glu Ala Ser Arg
Ala Ser Phe Pro Gly Pro Ser Glu Lou His Ser 354045 Glu Asp Ser Arg Phe Arg Glu Lou Arg Lys Arg
Tyr Glu AspY83U181%0E560 Thr Arg Lou Arg Ala Asn GIn Ser Tip Glu AspRSd/RRHIAAES Lou .
65707580 Val Pro Ala Pro Ala Val Arg lle Lou Thr Pro Glu Val Arg Lou Gly 859095 Ser Gly GIy_Hls
Lou His Lou Arg lle Ser Arg Ala Ala Lou Pro Giu 100105110 Gly Leu Pro Glu Ala Ser Arg Leu His Arg
Ala Leu Phe Arg Leu Ser 115120125 Pro Thr Ala Ser Arg Ser Trp Asp Val Thr Arg Pro Lou Arg Arg

GIn 130135140 Lqu Ser Lou Ala Arg Pro G,Inf«la Pro Ala Lou His Lou Arg Lou Ser 145150155160 Pro
Pro Pro SETGit réJBFai&? E%??'Loﬁ?.gn%’g@ e Kertgersapression of NEP was reduced in the

brain tissue of the mouse transformed to have Alzheimer's disease. In FIG. 17, Litter

and APP/PS1 mice are the same as those described with reference to FIG. 16. In

additon, Lanes 6, 9, 12, and 18 respectively show the culture group cultured for 6, 9, 12,
5 and 18 months (M: month).

FIG. 18 is a graph illustrating band intensity of NEP of FIG. 17 measured using
Quantity One software (Bio-RAD). The band intensity is a relative intensity. As shown
in FIG. 18, the expression of NEP was reduced in the brain tissue of the mouse
transformed to have Alzheimer’s disease comapred to that of the normal mouse.

10 (2) Effect of UCB-derived MSCs and IL-4 on expression of NEP

PBS, 1x10* of UCB-derived MSCs in PBS, and 200ug/kg (weight) of |L-4 in PBS
(Peprotech) were administered into hippocampus of a 10 month-old mouse transformed
to have Alzheimer's disease. After 10 days, the mouse was killed, and brain tissue
including hippocampus and cerebral cortex was collected. Proteins were extracted

15 from each brain tissue and separated using electrophotosis to analyze the amount of
expressed NEP using an immuno-blotting.

FIG. 19 shows the degree of expression of NEP in a brain tissue of a mouse into
which MSCs and IL-4 are administered and including hippocampus and cerebral cortex.
Coomassie blue was used for staining (bottom part). As shown in FIG. 19, the

20 expression of NEP was reduced in the culture group into which PBS was administered
when compared to the normal mouse as shown in operation (1) described above, and
the expression of NEP in the culture group into which UCB-derived MSCs and IL-4 were
administered was similar to that of the normal mouse.

Example 13: Effect of UCB-derived MSCs and IL-4 on expression of NEP in

25  microglial cells

In Example 8, it was identified that NEP was overexpressed in neurons and
microglial cells when the neurons and microglial cells are respectively co-cultured with
MSCs.

In Example 13, this effect was identified in an animal model. Brain hippocampus

30 fissue of the culture groups into which PBS, UCB-derived MSCs, and IL-4 were
administered described in Example 12 were stained in the same manner as shown in
FIG. 8B. The anti-NEP antibody and the anti-CD40 antibody, as a marker of microglial
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165170175 Arg Pro Gin Lou Glu Lou His Lou Arg Pro GIn Ala Ala Arg Gly Arg 180185190 Arg Arg Ala
Arg Ala Arg Asn Gly Asp His Cys Pro Lou Gly Pro Gly 195200205 Arg Cys Cys Arg Lou His Thr Val
Arg Ala SerWeR@MMHS ou Gly 210215220 Tip Ala Asp Trp Val Lou Ser PGTAsB2018/096TZin Val Thr
Met Cys 225230235240 lle Gly Ala Cys Pro Ser GIn Phe Arg Ala Ala Asn Met His Ala Gin 245250255
lle Lys Thr Ser Lou His Arg Lou Lys Pro Asp Thr Val Pro Ala Pro 260265270 Cys Cys Val Pro Ala Ser
Tyr Asn Pro Met Val Lou lle GIn Lys Thr 275280285 Asp Thr Gly Val Ser Leu Gin Thr Tyr Asp Asp Lou

Lou Ala Lys Asp 290295300 Gys His Cys lle 305 <210>6 <211>580
cells (Santacruz Biotechnology) were used and the results were merged. In the

anti-NEP antibody staining, the secondary antibody and the reagent binding to the

secondary antibody are the same as those described in Examle 8. Also, in the

anti-CD40 antibody staining, the secondary antibody and the reagent binding to the
5 secondary antibody are the same as those described in Example 8.

FIG. 20 shows the expression of NEP in microglial cells of a mouse into which
UCB-derived MSCs and IL-4 are administered. As shown in FIG. 20, when
UCB-derived MSCs and IL-4 are administered into an animal model, overexpression of
NEP was induced in microglial cells. '

10 While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the present invention as defined by the following
claims.
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<212>PRT <213>Homo sapiens <400>6 Met Ala Sly Thr Val Arg Thr Ala Cys Leu Val Vol Ala Met Leu
Lou 151015 Ser Leu Asp Phe Pro Gly Gin Ala Gin Pro Pro Pro Pro Pro Pro Asp 202530 Ala Thr Cys His
Gin Val Arg Ser Phe Phe Gin Arg Leu Gin Pro Gly 354045 Leu Lys Trp Val Pro Glu Thr Pro Val Pro Gly
Ser Asp Lou Gin Val 505560 Cys Lou Pro Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Glu Glu Lys
65707580 Tyr Gin Lou Thr Ala Arg Lou Asn Mot GIAGI$ Lou Lou Gin Ser Ala 859095 9C2/KR-2009. /
U-6 7 12 100105110 Glu Ala Rho Glu lle Val Val Arg His Ala Lys Asn Tyr Thr Asn Ala 115120125

1. Use of at least one selected from the group consisting of mesenchymal
stem cells (MSCs) and a culture solution of the MSCs in the manufacture of a medicament
for preventing or treating a neural disease, wherein the MSCs secrete at least one activin A,
platelet factor 4 (PF4), decorin, galectin 3, growth differentiation factor 15 (GDF15), glypican
3, membrane-type frizzled-related protein (MFRP), intercellular adhesion molecule 5
(ICAMD), insulin-like growth factor binding protein 7 (IGFBP7), platelet-derived growth factor-
AA (PDGF-AA), secreted protein acidic and rich in cysteine (SPARCL1), thrombospondin-1 ,
wnt-1 induced secreted protein 1 (WISP1), progranulin, IL-4, a factor inducing expression

thereof, and any combination thereof in the presence of amyloid-beta.

2. The use of claim 1, wherein the neural disease is a disease caused by at
least one selected from the group consisting of formation of amyloid-beta plaque in neural
tissues, phosphorylation of tau protein in neurons, damage to neurites, reduction in

expression of Neprilysin in neurons, and any combination thereof.

3. The use of claim 1, wherein the neural diseases comprises at least one
selected from the group consisting of Alzheimer’s disease, Parkinson’s disease, depression,

epilepsy, multiple sclerosis, and mania.

4, A method of reducing amyloid plaque in neural tissues, by culturing the
neural tissues in the presence of at least one selected from the group consisting of activin A,
platelet factor 4 (PF4), decorin, galectin 3, growth differentiation factor 15 (GDF15), glypican
3, membrane-type frizzled-related protein (MFRP), intercellular adhesion molecule 5
(ICAMD), insulin-like growth factor binding protein 7 (IGFBP7), platelet-derived growth factor-
AA (PDGF-AA), secreted protein acidic and rich in cysteine (SPARCL1), thrombospondin-1,
wnt-1 induced secreted protein 1 (WISP1), progranulin, IL-4, a factor inducing expression

thereof, and any combination thereof.

5. A method of reducing the degree of phosphorylation of tau protein in
neurons, by culturing the neurons in the presence of at least one selected from the group
consisting of activin A, platelet factor 4 (PF4), decorin, galectin 3, growth differentiation factor

15 (GDF15), glypican 3, membrane-type frizzled-related protein (MFRP), intercellular
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Met Rho Lys Asn Asn Tyr Pro Ser Lou Thr Pro Gin Ala Rho Glu Rho 130135140 Val Gly Glu Rho Rho Thr
Asp Val Ser Lou Tyr lle Lou Gly Ser Asp 145150155160 lle Asn Val Asp Asp Met Val Asn Glu Lou Rho
Asp Ser Lou Rho Pro 165170175 Val lle Tyr Thr Gin Lou Met Asn Pro Gly Lou Pro Asp Ser Ala Lou
180185190 Asp lle Asn Glu Cys Lou Arg Gly Ala Mg Arg Asp Lou Lys Val Phe 195200205 Gly Asn Rho
Pro Lys Leu RENGRIeTROEH &/ al(SéMY)sissein-tke Giaveh dactg2adipg rTeieinrg (I eFBRE) LBiateid Ala Lou Asn
Lou Gly lle Gaerwaungrawaeaaaasmo EReGFNA hrsAsptEts poteinybitie SedLyishAsp Cysdaly Arg Met

o 2 o202 AR (Y MBI Y0 361 DUALENE G b U PIMERYP bR 4o Pro Cvs
Gly Gly Tyr ayéégrnmdum\n/g lepr%s%g]n %lgreo salr\l/lde;rﬁllgo(rsnbmatlon thereof

6. A method of increasing expression of neprilysin of cells, by culturing the
cells in the presence of at least one selected from the group consisting of activin A, platelet
factor 4 (PF4), decorin, galectin 3, growth differentiation factor 15 (GDF15), glypican 3,
membrane-type frizzled-related protein (MFRP), intercellular adhesion molecule 5 (ICAM5),
insulin-like growth factor binding protein 7 (IGFBP7), platelet-derived growth factor-AA
(PDGF-AA), secreted protein acidic and rich in cysteine (SPARCL1), thrombospondin-1, wnt-
1 induced secreted protein 1 (WISP1), progranulin, IL-4, a factor inducing expression thereof,
and any combination thereof wherein the cells is at least one cells selected from the group

consisting of neuronal cells and microglial cells.

7. A method of increasing growth of neurites of neurons, by culturing the
neurons in the presence of at least one selected from the group consisting of activin A,
platelet factor 4 (PF4), decorin, galectin 3, growth differentiation factor 15 (GDF15), glypican
3, membrane-type frizzled-related protein (MFRP), intercellular adhesion molecule 5
(ICAMb), insulin-like growth factor binding protein 7 (IGFBP7), platelet-derived growth factor-
AA (PDGF-AA), secreted protein acidic and rich in cysteine (SPARCL1), thrombospondin-1,
wnt-1 induced secreted protein 1 (WISP1), progranulin, IL-4, a factor inducing expression

thereof, and any combination thereof.

8. A method of identifying a mesenchymal stem cell having a therapeutic effect
against a neural disease, comprising identifying the presence of at least one selected from
the group consisting of platelet factor 4 (PF4), decorin, galectin 3, growth differentiation
factor 15 (GDF15), glypican 3, membrane-type frizzled-related protein (MFRP), intercellular
adhesion molecule 5 (ICAMb), insulin-like growth factor binding protein 7 (IGFBP7), platelet-
derived growth factor-AA (PDGF-AA), secreted protein acidic and rich in cysteine
(SPARCL1), thrombospondin-1, wnt-1 induced secreted protein 1 (WISP1), progranulin, IL-

4, and any combination thereof in a sample containing a mesenchymal stem cell.

9. The method of claim 8, wherein the neural disease is a disease caused by

at least one selected from the group consisting of formation of amyloid-beta plaque in neural
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290295300 Glu Leu Val Asn Gly Met Tyr Arg lle Tyr Asp Met Glu Asn Val Lou 305310315320 Leu Cly
Lou Rho Ser Thr lle His Asp Ser lle Gin Tyr Val Gin Lys 325330335 Asn Ala Gly Lys Leu Thr Thr Thr lle
Gly Lys Lou Cys Ala His Ser 340345350 Gin Gin Arg Gin Tyr Arg Ser Ala Tyr Tyr Pro Glu Asp Lou Phe lle
355360365 Asp Lys Lys Val Leu Lys Val Ala His Val Glu His Glu Glu Thr Lou 370375380 Ser Ser Arg Arg
Arg Glu Lou fiesaip PPeSPBary§uosef RhErNEisét B85350 J981w08 RABUTIASSEARIECDY Pro Gly Tyr lle Cys

Ser His Ser RipéadidratQogiyddd b Gdurévan dhsiaihedmabirdayen kiprésin Gly Gin Glu Lou Val Glu Arg Tyr
420425430 Ser Gin Lys Ala Ala Arg Asn Gly Met Lys Asn Gin Rho Asn Lou His 435440445 Glu Lou Lys

Met Lys Gly Pro GIu Pro Val Val Ser Gin lle lle Asp 450455460
0. The method of claim 8, wherein the neural diseases comprises at least one

selected from the group consisting of Alzheimer’s disease, Parkinson’s disease, depression,

epilepsy, multiple sclerosis, and mania.

11. Use of at least one selected from the group consisting of activin A, platelet
factor 4 (PF4), decorin, galectin 3, growth differentiation factor 15 (GDF15), glypican 3,
membrane-type frizzled-related protein (MFRP), intercellular adhesion molecule 5 (ICAM5),
insulin-like growth factor binding protein 7 (IGFBP7), platelet-derived growth factor-AA
(PDGF-AA), secreted protein acidic and rich in cysteine (SPARCL1), thrombospondin-1,
wnt-1 induced secreted protein 1 (WISP1), progranulin, IL-4, a factor inducing expression
thereof, and any combination thereof in the manufacture of a medicament for preventing or

treating a neural disease.

12. The use of claim 11, wherein the neural disease is a disease caused by at
least one selected from the group consisting of formation of amyloid-beta plaque in neural
tissues, phosphorylation of tau protein in neurons, damage to neurites, reduction in

expression of Neprilysin in neurons, and any combination thereof.
13. The use of claim 11, wherein the neural diseases comprises at least one

selected from the group consisting of Alzheimer’s disease, Parkinson’s disease, depression,

epilepsy, multiple sclerosis, and mania.
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Lys Lou Lys His lle Asn Gin Lou Lou Arg Thr Met Ser Met Pro Lys 465470475460 485490495 Asp

Cys Gly Asp Asp Glu Asp Glu Cys lle Gly Gly Ser Gly Asp Gly 500505510 Met lle Lys Val Lys éﬁn(zln
Leu Arg Phe Leu Ala Glu Leu Ala Tyr 515520525 Asp Lou Asp Val Asp Asp Bﬁ&/&&@@ﬂs@w(}s r d1 '
Gin Ala Thr Pro 530535540 Lys Asp Asn Glu lle Ser Thr Phe His Asn Leu Gly Asn Val His Ser
545550555560 Pro Leu Lys Leu Leu Thr Ser Met Ala lle Ser Val Val Cys Phe Phe 565570575 Phe
Leu Val His 580 <210>7 <211>579 <212>PAT <213>Homo sapiens <400>7

<110> MEDIPOST CO., LTD.

<120> Composition comprising mesenchymal stem cells or culture solution
of mesenchymal stem cells for the prevention or treatment of
neural diseases

<130> PX034143

<160> 30

<i70> KopatentIn 1.71

<210> 1
211> 426
<212> PRT

<213> Homo sapiens

<400> 1
Met Pro Leu Leu Trp Leu Arg Gly Phe Leu Leu Ala Ser Cys Trp lle
1 5 10 15

I'te Val Arg Ser Ser Pro Thr Pro Gly Ser Glu Gly His Ser Ala Ala
20 25 30

Pro Asp Cys Pro Ser Cys Ala Leu Ala Ala Leu Pro Lys Asp Val Pro
35 40 45

Asn Ser Gln Pro Glu Met Val Glu Ala Val Lys Lys His lle Leu Asn
50 55 60

Met Leu His Leu Lys Lys Arg Pro Asp Vai Thr Gin Pro Val Pro Lys
65 70 75 80

Ala Ala Leu Leu Asn Ala [le Arg Lys Leu His Val Gly Lys Val Gly
85 90 95



Met Lys Asp Rho Ser Asp Val lle Leu Cys Met Glu Ala Thr Glu Ser 151015 Ser Lys Thr Glu Rho Cys
Asn Pro Ala Phe Glu Pro Glu Ser Gly Pro 202530 Pro Cys Pro Pro Pro Val mmb; ?S@@é?éf%
Tyr Ser Val Pro 354045 Ala Pro Tip His Gly Arg Arg Pro Arg Gly Lou Arg Pro”ASp Cys’A¥g 503560 < |
Phe Ser Trp Lou Cys Val Lou Lou Lou Ser Ser Lou Lou Lou Lou Lou 65707580 Lou Gly Leu Lou Val
Ala lle lle Lou Ala GIn Lou Gin Ala Ala Pro 859095 Pro Ser Gly Ala Ser His Ser Pro Lou Pro Ala Gly
Gly Lou Thr Thr 100105110 Thr Thr Thr Thr Pro Thr lle Thr Thr Ser Gin Ala Ala Gly Thr Pro

115120125 Lys Gly Gin Gin Glu Ser Gly Val Ser Pro Ser Pro Gin Ser Thr Cys 130135140 Gly Gly Lou
Lou S€k Gép Rip Ang \Glydhe IPHdSksrSep Ple AsnATyrAtd 3150155160

100 105 110

Met Asn Glu Leu Met Glu Gin Thr Ser Glu lle Ile Thr Phe Ala Glu
115 120 125

Ser Gly Thr Ala Arg Lys Thr Leu His Phe Giu lle Ser Lys Glu Gly
130 135 140

Ser Asp Leu Ser Val Val Glu Arg Ala Glu Val Trp Leu Phe Leu Lys
145 150 155 160

Val Pro Lys Ala Asn Arg Thr Arg Thr Lys Val Thr lle Arg Leu Phe
165 170 175

Gin Gln GIn Lys His Pro Gin Gly Ser Leu Asp Thr Gly Glu Glu Ala
180 185 190

Glu Glu Val Gly Leu Lys Gly Glu Arg Ser Glu Leu Leu Leu Ser Glu
195 200 205

Lys Val Val Asp Ala Arg Lys Ser Thr Trp His Val Phe Pro Val Ser
210 215 220

Ser Ser Ile Gin Arg Leu Leu Asp GIn Gly Lys Ser Ser Leu Asp Val
225 230 235 240

Arg lle Ala Gys Glu GIn Cys GIn Glu Ser Gly Ala Ser Leu Val Leu
245 250 255

Leu Gly Lys Lys Lys Lys Lys Glu Glu Glu Gly Glu Gly Lys Lys Lys
260 265 270

Gly Gly Gly Glu Gly Gly Ala Gly Ala Asp Glu Glu Lys Glu GIn Ser
275 280 285



Pro Asp Pro Tyr Pro Pro Asn Thr His Cys Val Trp His lle Gin Val 165170175 Ala Thr Asp His Ala lle

Gin Lou Lys lle Glu Ala Lou Ser lle Glu 180185190 Ser Val Ala Ser Cys Lﬂm@;ﬁﬁ%@w*@u
PIo- rHoet—

Ser Pro Glu Pro 195200205 Glu Gly Pro Lou Lou Arg Val Cys Gly Arg Val

210215220 Asn Thr Asn Ala Ser His Leu Lou Vol Val Phe Val Ser Asp Ser Ser 225230235240
'PCT/KR-2009, /0 0 6-7 12 Val Glu Gly Rho Gly Rho His Ala Trp Tyr Gin Ala Met Ala Pro Gly
245250255 Arg Gly Ser Cys Ala His Asp Glu Phe Arg Cys Asp Gin Lou lle Cys 260265270 Lou Lou
Pro Asp Ser Val Cys Asp Gly Rho Ala Asn Cys Ala Asp Gly 275280285 Ser Asp Glu Thr Asn Cys Ser
Ala LyS RN Ser By leydies\-aIGIAdH 28026886¢ Glu Asp His Pro

290 295 300

His Arg Arg Arg Arg Arg Gly Leu Glu Cys Asp Gly Lys Val Asn lle
305 310 315 320

Cys Cys Lys Lys Gin Phe Phe Val Ser Phe Lys Asp lle Gly Trp Asn
325 330 335

Asp Trp lle lle Ala Pro Ser Gly Tyr His Ala Asn Tyr Cys Glu Gly
340 345 350

Glu Cys Pro Ser His lle Ala Gly Thr Ser Gly Ser Ser Leu Ser Phe
355 360 365

His Ser Thr Val lle Asn His Tyr Arg Met Arg Gly His Ser Pro Phe
370 375 380

Ala Asn Leu Lys Ser Cys Cys Val Pro Thr Lys Leu Arg Pro Met Ser
385 390 395 400

Met Leu Tyr Tyr Asp Asp Gly Gin Asn lle Ile Lys Lys Asp Ile GIn
405 410 415

Asn Met 1le Val Glu Glu Cys Gly Cys Ser

420 4725
<210> 2
211> 101
<212> PRT

<213> Homo sapiens

<400> 2
Met Ser Ser Ala Ala Gly Phe Cys Ala Ser Arg Pro Gly Leu Leu Phe
1 5 10 15



Lou Thr Gly Lou Gin Gly Thr Rho Ser Thr Pro Ser Tyr Lou Gin GIn 305310315320 Tyr Pro His Gin Lou
Lou Cys Thr Tip His lle Ser Val Pro Ala Gly 325330335 His Ser lle Glu Lou Gin Rho His Asn Rho Ser
Lou Glu Ala Gin Asp 340345350 Glu Cys Lys Rho Asp Tyr Val Glu Val Tyr GI0T7RR 3600 S¢riges Gly 2 |
355360365 Ala Rho Ser Lou Lou Gly Arg Rho Cys Gly Ala Glu Pro Pro Pro His 370375380 Lou Val
Ser Ser His His Glu Lou Ala Val Lou Rho Arg Thr Asp His 385390395400 Gly lle Sor Ser Gly Gly Rho
Ser Ala Thr Tyr Lou Ala Rho Asn Ala 405410415 Thr Glu Asn Pro Cys Gly Pro Ser Glu Lou Ser Cys
Gin Ala Gly Giy 420425430 PCI7A2009./0067 12'1 Cys Lys Gly Val Gin Trp Met Cys Asp Met Trp
Arg Asp Cys Thr Asp 435440445

Leu Gly Leu Leu Leu Leu Pro Leu Val Val Ala Phe Ala Ser Ala Glu

20 25 30

Ala Glu Glu Asp Gly Asp Leu Gin Cys Leu Cys Val Lys Thr Thr Ser
35 40 45

GIn Val Arg Pro Arg His lle Thr Ser Leu Glu Val 1le Lys Ala Gly
50 55 60

Pro His Cys Pro Thr Ala Gin Leu Ile Ala Thr Leu Lys Asn Gly Arg
65 70 75 80

Lys lle Cys Leu Asp Leu GIn Ala Pro Leu Tyr Lys Lys lle Ile Lys
85 90 95

Lys Leu Leu Glu Ser

100
210> 3
<211> 359
212> PRT

<213> Homo sapiens

<400> 3
Met Lys Ala Thr Ile lle Leu Leu Leu Leu Ala Gin Val Ser Trp Ala
1 5 10 15

Gly Pro Phe GIn Gin Arg Gly Leu Phe Asp Phe Met Leu Glu Asp Glu
20 25 30

Ala Ser Gly lle Gly Pro Glu Val Pro Asp Asp Arg Asp Phe Glu Pro
35 40 45

Ser Leu Gly Pro Val Cys Pro Phe Arg Cys GlIn Cys His Leu Arg Val



Gly Ser Asp Asp Asn Cys Sor Gly Pro Lou Phe Pro Pro Pro Glu Lou 450455460 Ala Cys Glu Pro Val
Gin Val Glu Met Cys Lou Gly Lou Ser Tyr Asn 465470475480 Thr Thr Ala Phe Pro Asn lle Trp Val Gly-
Met lle Thr Gin Glu Glu 485490495 Val Val Glu Val Lou Sec Gly Tyr Lys Ser PG/ ER 288 Y du)Frd Qs
500505510 Tyr Gin His Phe Arg Arg Lou Lou Cys Gly Lou Lou Val Pro Arg Cys 515520525 Thr Pro

Lou Gly Sec Val Lou Pro Pro Cys Arg Ser Val Cys Gin Glu 530535540 Ala Glu His Gin Cys Gin Ser

Gly Lou Ala Lou Lou Gly Thr Pro Trp 545550555560 Pro Phe Asn Cys Asn Arg Lou Pro Glu Ala Ala

Asp Lou Glu Ala Cys 565570575 Ala Gin Pro <210>8 <211>924 <212>PRT <213>Homo sapiens
50 55 60

Val Gin Cys Ser Asp Leu Gly Leu Asp Lys Val Pro Lys Asp Leu Pro
65 70 75 80

Pro Asp Thr Thr Leu Leu Asp Leu GIn Asn Asn Lys {le Thr Glu lle
85 90 95

Lys Asp Gly Asp Phe Lys Asn Leu Lys Asn Leu His Ala Leu lle Ley
100 105 110

Val Asn Asn Lys lle Ser Lys Val Ser Pro Gly Ala Phe Thr Pro Leu
115 120 125

Val Lys Leu Glu Arg Leu Tyr Leu Ser Lys Asn GIn Leu Lys Glu Leu
130 135 140

Pro Glu Lys Met Pro Lys Thr Leu Gin Glu Leu Arg Ala Ris Glu Asn
145 150 155 160

Glu tle Thr Lys Val Arg Lys Val Thr Phe Asn Gly Leu Asn Gin Met
165 170 175

e Val lle Glu Leu Gly Thr Asn Pro Leu Lys Ser Ser Gly lle Glu
180 185 190

Asn Gly Ala Phe GIn Gly Met Lys Lys Leu Ser Tyr lle Arg lle Ala
195 200 205

Asp Thr Asn lle Thr Ser lle Pro Gln Gly Leu Pro Pro Ser Leu Thr
210 215 220

Glu Leu His Leu Asp Gly Asn Lys lle Ser Arg Val Asp Ala Ala Ser
225 230 235 240

Leu Lys Gly Leu Asn Asn Leu Ala Lys Leu Gly Leu Ser Phe Asn Ser



<400>8 Met Pro Gly Pro Ser Pro Gly Lou Arg Arg Ala Lou Lou Gly Lou Tip 151 15 Ala Ala Lou Gly

Lou Gly Lou Phe Gly Lou Ser Ala Val Ser GIn Glu 202530 Pro Phe Trp AlaPHds 5o208in/Fid Arg \Jlﬂl ‘
Ala Phe Val Glu Arg Gly 354045 Gly Ser Lou Trp Lou Asn Cys Ser Thr Asn Cys Pro Arg Pro GluArg-
505560 Gly Gly Lou Glu Thu Ser Lou Arg Arg Asn Gly Thr GIn Aug Gly Lou 65707580 Aug Trp Lou
Ala Arg Gin Lou Val Asp lle Arg Glu Pro Glu Thr Gin 8595 Pro Val Cys Phe Phe Arg Cys Ala Aug Aug
Thr Lou Gin Ala Arg Gly 100105110 Lou lle Aug Thu Phe Gin Arg Pro Asp Aug Val Giu Lou Met Pro
Lou 115120125 Pro Pro Trp GIn Pro Val Gly Glu Asn Phe Thu Lou Ser Cys Aug Val 130135140 Pro
Gly Ala Gly Pro Arg 2 Sou Lou Thr LE&0Thu Lou Lou Arg®ly

I{e Ser Ala Val Asp Asn Gly Ser Leu Ala Asn Thr Pro His Leu Arg
260 265 270

Glu Leu His Leu Asp Asn Asn Lys Leu Thr Arg Val Pro Gly Gly Leu
275 280 285

Ala Glu His Lys Tyr lle GIn Val Va! Tyr Leu His Asn Asn Asn lle
290 295 300

Ser Val Val Gly Ser Ser Asp Phe Cys Pro Pro Gly His Asn Thr Lys
305 310 315 320

Lys Ala Ser Tyr Ser Gly Val Ser Leu Phe Ser Asn Pro Val Gin Tyr
325 330 335

Trp Glu lle Gln Pro Ser Thr Phe Arg Cys Val Tyr Val Arg Ser Ala
340 345 350

Ile GIn Leu Gly Asn Tyr Lys

355
<210> 4
<> 97
212>  PRT

<213> Homo sapiens

<400> 4
Met Ala Asp Asn Phe Ser Val Ser Val Leu Cys Leu Phe Leu Pro Leu
1 5 10 15

Asp Glin Leu His Met Val Glu Gly Trp Gly Phe Gys Phe Tyr His Asp
20 25 30



145150155160 Ala Gin Glu Lou ile Aug Arg Ser Phe Ala Gly Glu Pro Pro Arg Ala 165170175 Aug Gly
Ala Val Lou Thr Ala Thu Val Lou Ala Arg Arg Glu Asp His 180185190 P%@@g@% 2)(@ &E-? 153 Gly
Ala Asn Rho Ser Cys Arg Ala GIU Lou Asp Lou Arg Pro His Gly 195200205 Lou Gly' L o'Glé-Asn
Ser Ser Ala Pro Arg Glu Lou Arg Thr Rho 210215220 Ser Lou Ser Pro Asp Ala Pro Arg Lou Ala Ala
Pro Arg Lou Lou Glu 225230235240 Val Gly Ser Glu Arg Pro Val Ser Gys Thr Lou Asp Gly Lou Phe
Pro 245250255 Ala Ser Glu Ala Arg Val Tyr Lou Ala Lou Gly Asp Gin Asn Lou Ser 260265270 Pro Asp

Val Thr Lou Glu Gly Asp Ala Phe Val Ala Thr Ala Thr Ala 275280285 Thr Ala Ser Ala Glu Gin Glu Gly
Ala &g Glo heusdal GySeAstisVials Val Ala Ser Pro Gly Leu Ile Cys

35 40 45

Pro Met Arg Ala Cys Lys Leu Glu Pro Cys Phe Ser Ser Ser Arg Phe
50 55 60

Gly Lys Lys Ala Arg GIn Ser Glu Ala Trp Asp Ser Leu Thr Val Thr
65 70 75 80

Leu Ser Pro Lys Gly Pro Gly Arg Lys Gly Val Asp Ser Ala Gly Arg

85 90 95
Ser
<210> 5
211> 308
<212> PRT

<213> Homo sapiens

<400> 5
Met Pro Gly GIn Glu Leu Arg Thr Val Asn Gly Ser GIn Met Leu Leu
1 5 10 i5

Val Leu Leu Val Leu Ser Trp Leu Pro His Gly Gly Ala Leu Ser Leu
20 25 30

Ala Glu Ala Ser Arg Ala Ser Phe Pro Gly Pro Ser Glu Leu His Ser
35 40 45

Glu Asp Ser Arg Phe Arg Glu Leu Arg Lys Arg Tyr Glu Asp Leu Leu
50 55 60

Thr Arg Leu Arg Ala Asn GIn Ser Trp Glu Asp Ser Asn Thr Asp Leu
65 70 75 80



290295300 Thr Lou Gly Gly Glu Asn Arg Glu Thr Arg Glu Asn Val Thr lle Tyr 305310315320 Ser Rho
Pro Ala Pro Lou Lou Thr Lou Ser Glu Pro Ser Val Ser Glu 325330335 Gly@l@mmal[blr Vba Thy Cys
Ala Ala Gly Ala GIn Ala Lou Val 340345350 Thr Lou Glu Gly Val Pro Ala Ala Val Pro"Gly Gq ro Ala
GIn Lou 355360365 GIn Lou Asn Ala Thr Glu Asn Asp Asp Arg Arg Ser Rho Phe Cys Asp 370375380
i-PCVKR2D09, JO 06 -7 "2 AlaThr Lou Asp Val Asp Gly Glu Thr Lou lle Lys Asn Arg Ser Ala
385390395400 Glu Lou Arg Val Lou Tyr Ala Pro Arg Lou Asp Asp Ser Asp Cys Pro 405410415 Arc
Ser Trp Thr Tip Pro Glu Gly Pro Glu Gin Thr Lou Arc Cys Glu 420425430 Ala Arg Gly Asn Pro Glu Pro
Ser Val His Cys Ala Arc Ser Asp Gly

Val Pro Ala Pro Ala Val Arg Ile Leu Thr Pro Glu Val Arg Leu Gly

85 90 95

Ser Gly Gly His Leu His Leu Arg 1ie Ser Arg Ala Ala Leu Pro Glu
100 105 110

Gly Leu Pro Glu Ata Ser Arg Leu His Arg Ala Leu Phe Arg Leu Ser
115 120 125

Pro Thr Ala Ser Arg Ser Trp Asp Val Thr Arg Pro Leu Arg Arg Gin
130 135 140

Leu Ser Leu Ala Arg Pro Gln Afa Pro Ala Leu His Leu Arg Leu Ser
145 150 155 160

Pro Pro Pro Ser Gin Ser Asp GIn Leu Leu Ala Glu Ser Ser Ser Ala
165 170 175

Arg Pro Gln Leu Glu Leu His Leu Arg Pro GIn Ala Ala Arg Gly Arg
180 185 190

Arg Arg Ala Arg Ala Arg Asn Gly Asp His Cys Pro Leu Gly Pro Gly
195 200 205

Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly
210 215 220

Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val GIn Val Thr Met Cys
225 230 235 240

Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gin
245 250 255

I'le Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro
260 265 270



435440445 Gly Ala Val Lou Ala Lou Gly Lou Lou Gly Pro Val Thr Arg Ala Lou 450455460 Ser Gly Thr
Tyr Arg Cys Lys Ala Ala Asn Asp Gin Gly Glu Ala Val 465470475480 Lys Aﬁq_rl\/gg@i ) 'wgaig:{lu
Tyr Ala Pro Ala Lou Asp Ser Val 485490495 Gly Cys Pro Glu Arg lle Thr Trp Lou %@ug rGluAla
Ser Lou 500505510 Ser Cys Val Ala His Gly Val Pro Pro Pro Asp Val lle Cys Val Arg 515520525 Ser
Gly Glu Leu Gly Ala Val lle Glu Gly Lou Lou Arg Val Ala Arg 530535540 Glu His Ala Gly Thr Tyr Arg
Cys Glu Ala Thu Asn Pro Arc Gly Ser 545550555560 Ala Ala Lys Asn Val Ala Val Thu Val Glu Tyr Gly
Pro Arg Phe Glu 565570575 Glu Pro Ser Cys Pro Ser Asn Trp Thr Tip Val Gill Gly Ser Gly Arg
580585590 Leu Phe Ser Cys Glu Val Asp Gly Lys Pro Gin Pro Ser Val Lys Cys

Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu lle Gin Lys Thr

275 280 285

Asp Thr Gly Val Ser Leu Gin Thr Tyr Asp Asp Leu Leu Ala Lys Asp
290 295 300

Cys His Cys lle

305

<210> 6
211> 580
<212> PRT

<213> Homo sapiens

<400> 6
Met Ala Gly Thr Val Arg Thr Ala Cys Leu Val Val Ala Met Leu Leu
1 5 10 15

Ser Leu Asp Phe Pro Gly GIn Ala Gin Pro Pro Pro Pro Pro Pro Asp
20 25 30

Ala Thr Cys His GIn Val Arg Ser Phe Phe Gin Arg Leu Gln Pro Gly
35 40 45

Leu Lys Trp Val Pro Glu Thr Pro Val Pro Gly Ser Asp Leu Gin Val
50 b5 60

Cys Leu Pro Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Glu Glu Lys
65 70 75 80

Tyr Gln Leu Thr Ala Arg Leu Asn Met Glu GIn Leu Leu GIn Ser Ala
85 a0 95

Ser Met Glu Leu Lys Phe Leu lle lle Gln Asn Ala Ala Val Phe Gln



595600605 Val Gly Ser Gly Gly Ala Thr Glu Gly Val Lou Lou Pro Lou Ala Pro 610615620 Pro Asp Pro
Ser Pro Arg Ala Pro Arg lle Pro Arc Val Lou Ala Pro 625630635640 Gly IIe rVal Cys Asn Ala Thr-,
Asn Arc His Gly Ser Val Ala Lys 645650655 Thr Val Val Val Ser Ala Glu S&-PRREIBGHMet AspiGIu
Ser Thu 660665670 Cys Pro Ser His GIn Thr Trp Leu Glu Gly Ala Glu Ala Ser Ala Lou 675680685 Ala
Cys Ala Ala Arc Gly Arc Pro Ser Pro Gly Val Arg Cys Ser Arc 690695700 Glu Gly lle Pro Tip Pro Glu
Gin Gin Aug Val Ser Arg Glu Asp Ala 705710715720 Gly Thu Tyr His Cys Val Ala Thr Asn Ala His Gly
Thr Asp Ser Arg 725730735 Thu Val Thr Val Gly Val Glu Tyr Aug Pro Val Val Ala Glu Lou Ala
740745750 Ala $& Pro Pro Gly GIy®al Arg Pro Gist @K Asn Phe Thu Lou Thr 755760765

Glu Ala Phe Glu lle Val Val Arg His Ala Lys Asn Tyr Thr Asn Ala
115 120 125

Met Phe Lys Asn Asn Tyr Pro Ser Leu Thr Pro Gin Ala Phe Glu Phe
130 135 140

Val Gly Glu Phe Phe Thr Asp Val Ser Leu Tyr lle Leu Gly Ser Asp
145 150 155 160

I1e Asn Val Asp Asp Met Val Asn Glu Leu Phe Asp Ser Leu Phe Pro
165 170 175

Val tle Tyr Thr Gln Leu Met Asn Pro Gly Leu Pro Asp Ser Ala Leu
180 185 190

Asp |le Asn Glu Cys Leu Arg Gly Ala Arg Arg Asp Leu Lys Val Phe
195 200 205

Gly Asn Phe Pro Lys Leu lle Met Thr Gin Val Ser Lys Ser Leu GIn
210 215 220

Val Thr Arg lle Phe Leu Gin Ala Leu Asn Leu Gly lle Glu Val lle
225 230 235 240

Asn Thr Thr Asp His Leu Lys Phe Ser Lys Asp Cys Gly Arg Met Leu
245 250 255

Thr Arg Met Trp Tyr Cys Ser Tyr Cys Gin Gly Leu Met Met Val Lys
260 265 270

Pro Cys Gly Gly Tyr Cys Asn Val Val Met Gln Gly Cys Met Ala Gly
275 280 285

val Val Glu Ile Asp Lys Tyr Trp Arg Glu Tyr lle Leu Ser Leu Glu



Cys Arg Ala Glo Ala Trp Pro Pro Ala Gin lle Ser Trp Arg Ala Pro 770775780 Pro Gly Ala Lou Asn lle
Gly Lou Ser Ser Asn Asn Ser Thr Lou Ser 785790795800 Val Ala Gly Ala I\/WI;éKR%ﬁ)gHys{p(]yﬁqul galu
Tyr Glu Cys Ala Ala 805810815 Thr Asn Ala His Gly Arg His Ala Arg Arg lle Thr Val Arg Val Ala
820825830 Gly Pro Trp Lou Trp Val Ala Val Gly Gly Ala Ala Gly Gly Ala Ala 835840845 Lou Lou Ala
Ala Gly Ala Gly Lou Ala Phe Tyr Val GIn Ser Thr Ala 850855860 Cys Lys Lys Gly Glu Tyr Asn Val GIn
Glu Ala Glu Ser Ser Gly Glu 865870875880 Ala Val Cys Lou Asn Gly Ala Gly Gly Gly Ala Gly Gly Ala
Ala Gly 885890895 Ala Glu Gly Gly Pro Glu Ala Ala Gly Gly Ala Ala Glu Ser Pro Ala 900905910 Glu
Gly Glu \28 Phe Ala lle GIn #%5u Thr Ser Ala 9139920

Glu Leu Val Asn Gly Met Tyr Arg lle Tyr Asp Met Glu Asn Val Leu
305 310 315 320

Leu Gly Leu Phe Ser Thr lle His Asp Ser |le Gin Tyr Val Gin Lys
325 330 335

Asn Ala Gly Lys Leu Thr Thr Thr Ile Gly Lys Leu Cys Ala His Ser
340 345 350

GIn Gln Arg Gin Tyr Arg Ser Ala Tyr Tyr Pro Glu Asp Leu Phe lle
355 360 365

Asp Lys Lys Val Leu Lys Val Ala His Val Giu His Glu Glu Thr Leu
370 375 380

Ser Ser Arg Arg Arg Glu Leu lle Gin Lys Leu Lys Ser Phe lle Ser
385 390 395 400

Phe Tyr Ser Ala Leu Pro Gly Tyr !le Cys Ser His Ser Pro Val Ala
405 410 415

Glu Asn Asp Thr Leu Cys Trp Asn Gly GIn Glu Leu Val Glu Arg Tyr
420 425 430

Ser Gin Lys Ala Ala Arg Asn Gly Met Lys Asn Gln Phe Asn Leu His
435 440 445

Glu Leu Lys Met Lys Gly Pro Glu Pro Val Val Ser Gln lle Ile Asp
450 455 460

Lys Leu Lys His Ile Asn GIn Leu Leu Arg Thr Met Ser Met Pro Lys
465 470 475 480

Gly Arg Val Leu Asp Lys Asn Leu Asp Glu Glu Gly Phe Glu Ser Gly



<210>9 <211>282 <212>PRT <213>Homo sapiens <400>9 Met Glu Arg Pro Ser Leu Arg Ala Leu
Leu Lou Gly Ala Ala Gly Leu 151015 Lou Lou Lou Lou Lou Pro Lou Ser Se@S@/iﬁbﬁ(}%rﬁ@mmsﬁ) Iﬁr
Cys 202530 Sly Pro Cys Glu Pro Ala Ser Cys Pro Pro Lou Pro Pro Lou Sly Cys 354045 Loutou Sly-
Glu Thr Arg Asp Ala Cys Sly Cys Cys Pro Met Cys Ala 505560 Arg Sly Glu Sly Glu Pro Cys Sly Sly Sly
Sly Ala Sly Arg Sly Tyr 65707580 Cys Ala Pro Sly Met Glu Cys Val Lys Ser Arg Lys Arg Arg Lys Sly
859095 Lys Ala Gly Ala Ala Ala Gly Gly Pro Gly Val Ser Sly Val Cys Val 100105110 Cys Lys Ser Arg

Tyr Pro Val Cys Sly Ser Asp Sly Thr Thr Tyr Pro
485 490 495

Asp Cys Gly Asp Asp Glu Asp Glu Cys lle Gly Gly Ser Gly Asp Gly
500 505 510

Met |le Lys Val Lys Asn Gln Leu Arg Phe Leu Ala Glu Leu Ala Tyr
515 520 525

Asp Leu Asp Val Asp Asp Ala Pro Gly Asn Ser Gln GIn Ala Thr Pro
530 535 540

Lys Asp Asn Glu Ile Ser Thr Phe His Asn Leu Gly Asn Val His Ser
545 550 555 560

Pro Leu Lys Leu Leu Thr Ser Met Ala Ile Ser Val Val Cys Phe Phe
565 570 575

Phe Leu Val His
580

<210> 7
<211> 579
<212> PRT

<213 Homo sapiens

<400> 7
Met Lys Asp Phe Ser Asp Val 1le Leu Cys Met Glu Ala Thr Glu Ser
1 5 10 15

Ser Lys Thr Glu Phe Cys Asn Pro Ala Phe Glu Pro Glu Ser Gly Pro
20 25 30

Pro Cys Pro Pro Pro Val! Phe Pro Glu Asp Ala Ser Tyr Ser Val Pro
35 40 45



115120125 Ser Gly Cys GIn Leu Arg Ala Ala Ser GIn Arg Ala Glu Ser Arg Gly 130135140 Glu Lys Ala
lle Thr GIn Val Ser Lys Sly Thr Cys Glu GIn Sly Pro 145150155160 Ser lle V il-@ ro Jys Asp lle
Trp Asn Val Thr Sly Ala GIn 165170175 180185190 Tip Asn Lys Val Lys Argw i 8&59 le;b/\%ﬁ (Elbz
Arg Thr Glu Lou 195200205 Lou Pro Gly Asp Arg Asp Asn Lou Ala lle Gin Thr Arg Gly Gly Pro
210215220 Glu Lys His Glu Val Thr Gly Tip Val Lou Val Ser Pro Lou Ser Lys 225230235240 Giu Asp

Ala Gly Glu Tyr Glu Cys His Ala Ser Asn Ser Gin Gly Gin 245250255 Ala Ser Ala Ser Ala Lys lle Thr

Val Val Asp Ala Lou His Glu lle 260265270 Pro Val Lys Lys Gly Glu Gly Ala Glu Lou 275280
Ala Pro Trp His Gly Arg Arg Pro Arg Gly Leu Arg Pro Asp Cys Arg

50 55 60

Phe Ser Trp Leu Cys Val Leu Leu Leu Ser Ser Leu Leu Leu Leu Leu
65 70 75 80

Leu Gly Leu Leu Val Ala lle lle Leu Ala Glin Leu Gin Ala Ala Pro
85 90 95

Pro Ser Gly Ala Ser His Ser Pro Leu Pro Ala Gly Giy Leu Thr Thr
100 105 110

Thr Thr Thr Thr Pro Thr 1le Thr Thr Ser G!n Ala Ala Gly Thr Pro
115 120 125

Lys Gly Gln Gin Glu Ser Gly Val Ser Pro Ser Pro Gin Ser Thr Cys
130 135 140

Gly Gly Leu Leu Ser Gly Pro Arg Gly Phe Phe Ser Ser Pro Asn Tyr
145 150 1565 160

Pro Asp Pro Tyr Pro Pro Asn Thr His Cys Val Trp His lle Gin Val
165 170 175

Ala Thr Asp His Ala lle Gin Leu Lys lle Glu Ala Leu Ser lle Glu
180 185 190

Ser Val Ala Ser Cys Leu Phe Asp Arg Leu Glu Leu Ser Pro Glu Pro
195 200 205

Glu Gly Pro Leu Leu Arg Val Cys Gly Arg Val Pro Pro Pro Thr Leu
210 215 220

Asn Thr Asn Ala Ser His Leu Leu Val Val Phe Val Ser Asp Ser Ser
225 230 235 240



<210>10 <211>195 <212>PRT <213>Homo sapiens <400>10 Met Arg Thr Lou Ala Cys Lou Lou Lou
Lou Gly Cys Gly Tyr Lou Ala 151015 His Val Lou Ala Glu Glu Ala Glu lle Pro Arg Glu Val lle Glu Ar
202530 Lou Ala Arg Ser Gin lle His Ser lle Arg Asp Lou GIn Arg Lou Lou 3540 H@Qﬂalef,ﬂﬂsﬁ &dr Mal
Gly Ser Glu Asp Ser Leu Asp Thr Ser Lou Arg 505560 Ala His Gly Val His Ala Thr Lys His Val Pro Glu
Lys Arg Pro Lou 65707580 Pro lle Arg Arg Lys Arg Ser lle Glu Glu Ala Val Pro Ala Val Cys 859095 Lys
Thr Arg Thu Val lle Tyr Glu lle Pro Arg Ser Gin Val Asp Pro 100105110 Thr Arg Ala Gin Gly Pro Pro

Leu Pro Ser Ser Gin Gly Pro Ser Arg
Val Glu Gly Phe Gly Phe His Ala Trp Tyr GIn Ala Met Ala Pro Gly

245 250 255

Arg Gly Ser Cys Ala His Asp Glu Phe Arg Cys Asp Gin Leu lle Cys
260 265 270

Leu Leu Pro Asp Ser Val Cys Asp Gly Phe Ala Asn Cys Ala Asp Gly
275 280 285

Ser Asp Glu Thr Asn Cys Ser Ala Lys Phe Ser Gly Cys Gly Gly Asn
290 295 300

Leu Thr Gly Leu Gin Gly Thr Phe Ser Thr Pro Ser Tyr Leu Gin Gin
305 310 315 320

Tyr Pro His Gin Leu Leu Cys Thr Trp His lle Ser Val Pro Ala Gly
325 330 335

His Ser |le Glu Leu GIn Phe His Asn Phe Ser Leu Glu Ala Gin Asp
340 345 350

Glu Cys Lys Phe Asp Tyr Val Giu Val Tyr Glu Thr Ser Ser Ser Gly
355 360 365

Ala Phe Ser Leu Leu Gly Arg Phe Cys Gly Ala Glu Pro Pro Pro His
370 375 380

Leu Val Ser Ser His His Glu Leu Ala Val Leu Phe Arg Thr Asp His
385 390 395 400

Gly lle Ser Ser Gly Gly Phe Ser Ala Thr Tyr Leu Ala Phe Asn Ala
405 410 415

Thr Glu Asn Pro Cys Gly Pro Ser Glu Leu Ser Cys Gin Ala Gly Gly
420 425 430



115120125 Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 130135140.Lys Pro Lys
Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Lou Glu 145150155160 Cys Ala ﬁy‘pjﬁ@zwg.rjm Pertod
Asn Pro Asp Tyr Arg Glu Glu Asp 165170175 Thr Gly Arg Pro Arg Glu Ser Gly Lys Lys Arg Lys Arg o
Lys Arg Lou 180185190 Lys Pro Thr 195 <210>11 <211>664 <212>PRT <213>Homo sapiens
<400>11 Met Lys Thr Gly Lou Phe Phe Lou Cys Lou Lou Gly Thr Ala Ala Ala 151015 lle Pro Thr Asn
Ala Arg Lou Lou Ser Asp His Ser Lys Pro Thr Ala 202530

Cys Lys Gly Val GlIn Trp Met Cys Asp Met Trp Arg Asp Cys Thr Asp

435 440 445

Gly Ser Asp Asp Asn Cys Ser Gly Pro Leu Phe Pro Pro Pro Glu Leu
450 455 460

Ala Cys Glu Pro Val Gln Val Glu Met Cys Leu Gly Leu Ser Tyr Asn
465 470 475 480

Thr Thr Ala Phe Pro Asn lle Trp Val Gly Met lle Thr Gin Glu Glu
485 490 495

Val Val Glu Val Leu Ser Gly Tyr Lys Ser Leu Thr Ser Leu Pro Cys
500 505 510

Tyr GIn His Phe Arg Arg Leu Leu Cys Gly Leu Leu Val Pro Arg Cys
515 520 525

Thr Pro Leu Gly Ser Val Leu Pro Pro Cys Arg Ser Val Cys GIn Glu
530 535 540

Ala Glu His Gln Cys Gin Ser Gly Leu Ala Leu Leu Gly Thr Pro Trp
545 550 555 560

Pro Phe Asn Cys Asn Arg Leu Pro Glu Ala Ala Asp Leu Glu Ala Cys

565 570 575
Ala Gln Pro
<210> 8
<211> 924
<212> PRT

<213> Homo sapiens



Glu Thr Val Ala Pro Asp Asn Thr Ala lle Pro Ser Lou Arg Ala Glu 354045 Ala Glu Glu Asn Glu Lys Gl
Thr Ala Vol Ser Thr Glu Asp Asp Ser 505560 His His Lys Ala Glu Lys Ser SerpAl/K&u109s p@r(Lys/ Gl
Glu Ser 65707580 His Glu Gin Ser Ala Glu Gin Gly Lys Ser Ser Ser Gin Glu Lou Gly 859095 Lou Lys
Asp Gin Glu Asp Ser Asp Gly His Lou Ser Val Asn Lou Glu 100105110 Tyr Ala Pro Thr Glu Gly Thr
Lou Asp lle Lys Glu Asp Met Ser Glu 115120125 Pro Gin Glu Lys Lys Lou Ser Glu Asn Thr Asp Phe
Lou Ala Pro Gly 130135140 Vol Ser Ser Phe Thr Asp Ser Asn Gin Gin Glu Ser lle Thr Lys Arg
145150155160 Glu Glu Asn Gin Glu Gin Pro Arg Asn Tyr Ser His His Gin Lou Asn 165170175 Arg Ser
Ser ky@0His Jer Gin Gly Lou Arg Asp Gin Gly Asn Gin Glu 180185190

Met Pro Gly Pro Ser Pro Gly Leu Arg Arg Ala Leu Leu Gly Leu Trp
i 5 10 15

Ala Ala Leu Gly Leu Gly Leu Phe Gly Leu Ser Ala Val Ser GIn Glu
20 25 30

Pro Phe Trp Ala Asp Leu Gin Pro Arg Val Ala Phe Val Glu Arg Gly
35 40 45

Gly Ser Leu Trp Leu Asn Gys Ser Thr Asn Cys Pro Arg Pro Glu Arg
50 55 60

Gly Gly Leu Glu Thr Ser Leu Arg Arg Asn Gly Thr Gln Arg Gly Leu
65 70 75 80

Arg Trp Leu Ala Arg GIn Leu Val Asp |le Arg Glu Pro Glu Thr GIn
85 90 95

Pro Val Cys Phe Phe Arg Cys Ala Arg Arg Thr Leu Gin Ala Arg Gly
100 105 110

Leu Ile Arg Thr Phe GIn Arg Pro Asp Arg Val Glu Leu Met Pro Leu
115 120 125

Pro Pro Trp Gln Pro Val Gly Glu Asn Phe Thr Leu Ser Gys Arg Val
130 135 140

Pro Gly Ala Gly Pro Arg Ala Ser Leu Thr Leu Thr Leu Leu Arg Gly
145 150 155 160

Ala Gin Glu Leu Ile Arg Arg Ser Phe Ala Gly Giu Pro Pro Arg Ala
165 170 175

Arg Gly Ala Val Leu Thr Ala Thr Val Leu Ala Arg Arg Glu Asp His
180 185 190



Pei/la2009. / cro 671 21. Gin Asp Pro Asn lle Ser Asn Gly Glu Glu Glu Glu Glu Lys Glu Pro o
195200205 Gly Glu Val Gly Thr His Asn Asp Asn Gin Glu Arg Lys Thr Glu ngﬁ#@%@%f(@%ﬁgj K?lu i
His Ala Asn Ser Lys Gin Glu Glu Asp Asn Thr Gin Ser 225230235240, Asp ‘@ily Gl r
Asp Gin Pro Thr Gin Val Ser Lys Met 245250255 Gin Glu Asp Glu Phe Asp Gin Gly Asn Gin Glu Gin
Glu Asp Asn Ser 260265270 Asn Ala Glu Met Glu Glu Glu Asn Ala Ser Asn Val Asn Lys His lle
275280285 Gin Glu Thr Glu Trp Gin Ser Gin Glu Gly Lys Thr Gly Leu Glu Ala 290295300 lle Ser Asn
His Lys Glu Thr Glu Glu Lys Thr Val Ser Glu Ala Lou 305310315320 Leu Met Glu Pro Thr Asp Asp Gly
Asn Thr Thr Pro Arg Asn His Gly 325330335 Val Asp Asp Asp Gly Asp Asp Asp Gly Asp Asp Gly Gly
Thr Asp fGW Asn Phe Ser Cys Arg Ala Glu Leu Asp Leu Arg Pro His Gly

195 200 205

Leu Gly Leu Phe Giu Asn Ser Ser Ala Pro Arg Glu Leu Arg Thr Phe
210 215 220

Ser Leu Ser Pro Asp Ala Pro Arg Leu Ala Ala Pro Arg Leu Leu Glu
225 230 235 240

Val Gly Ser Glu Arg Pro Val Ser Cys Thr Leu Asp Gly Leu Phe Pro
245 250 255

Ala Ser Glu Ala Arg Val Tyr Leu Ala Leu Gly Asp Gin Asn Leu Ser
260 265 270

Pro Asp Val Thr Leu Glu Gly Asp Ala Phe Val Ala Thr Ala Thr Ala
275 280 285

Thr Ala Ser Ala Glu Gin Glu Gly Ala Arg Gin Leu Val Cys Asn Val
290 295 300

Thr Leu Gly Gly Glu Asn Arg Glu Thr Arg Glu Asn Val Thr lle Tyr
305 310 315 320

Ser Phe Pro Ala Pro Leu Leu Thr Leu Ser Glu Pro Ser Val Ser Glu
325 330 335

Gly GIn Met Val Thr Val Thr Cys Ala Ala Gly Ala GIn Ala Leu Val
340 345 350

Thr Leu Glu Gly Val Pro Ala Ala Val Pro Gly Gin Pro Ala GIn Leu
355 360 365

Gln Leu Asn Ala Thr Glu Asn Asp Asp Arg Arg Ser Phe Phe Cys Asp
370 375 380



340345350 Pro Arg His Ser Ala Ser Asp Asp Tyr Phe lle Pro Ser Gin Ala Phe 355360365 Lou Glu Ala

Glu Arg Ala Gin Ser lle Ala Tyr His Lou Lys lle Glu 370375380 PCl/a2609; @Lﬁé@?%m @Iu Gzn Arg |
Glu Lys Val His Glu Asn Glu Asn lle Gly Thr Thr Glu 385390395400 Pro Gl { Wi &l b L ys

Lys Ala Glu Asn Ser Ser Asn Glu 405410415 Glu Glu Thr Ser Ser Glu Gly Asn Met Arg Val His Ala Val
Asp Ser 420425430 Cys Met Ser Phe Gin Cys Lys Arg Gly His lie Cys Lys Ala Asp Gin 435440445
Gin Gly Lys Pro His Cys Val Cys GIn Asp Pro Val Thr Cys Pro Pro 450455460 Thr Lys Pro Lou Asp
Gin Val Cys Gly Thr Asp Asn GIn Thr Tyr Ala 465470475480 Ser Ser Cys His Leu Phe Ala Thr Lys
Cys Arg Leu Glu Gly Thr Lys

Ala Thr Leu Asp Val Asp Gly Glu Thr Leu [le Lys Asn Arg Ser Ala
385 3980 395 400

Glu Leu Arg val Leu Tyr Ala Pro Arg Leu Asp Asp Ser Asp Cys Pro
405 410 415

Arg Ser Trp Thr Trp Pro Glu Gly Pro Glu Gin Thr Leu Arg Cys Glu
420 425 430

Ala Arg Gly Asn Pro Glu Pro Ser Val His Cys Ala Arg Ser Asp Gly
435 440 445

Gly Ala Val Leu Ala Leu Gly Leu teu Gly Pro Val Thr Arg Ala Leu
450 455 460

Ser Gly Thr Tyr Arg Cys Lys Ala Ala Asn Asp GIn Gly Glu Ala Val
465 470 475 480

Lys Asp Val Thr Leu Thr Val Glu Tyr Ala Pro Ala Leu Asp Ser Val
485 490 495

Gly Cys Pro Glu Arg Ile Thr Trp Leu Glu Gly Thr Glu Ala Ser Leu
500 505 510

Ser Cys Val Ala His Gly Val Pro Pro Pro Asp Val Ile Cys Val Arg
515 520 525

Ser Gly Glu Leu Gly Ala Val lle Glu Gly Leu Leu Arg Val Ala Arg
530 535 540

Glu His Ala Gly Thr Tyr Arg Cys Glu Ala Thr Asn Pro Arg Gly Ser
545 550 555 560

Ala Ala Lys Asn Val Ala Val Thr Val Glu Tyr Gly Pro Arg Phe Glu
565 570 575



485490495 Lys Gly His Gin Leu Gin Leu Asp Tyr Phe Gly Ala Cys Lys Ser lle 500505510 Pro Thr Cys
Thr Asp Phe Glu Val lle Gln Phe Pro Lou Arg Met Arg 515520525 Asp Trp Leplys,Asn lle beuM t
Gin Leu Tyr Glu Ala Asn Ser Glu 530535540 His Ala Gly Tyr Lou Asn Glu Ly?@ma&sp{ )ﬂs&/i u's '
Lys lle 545550555560 Tyr Leu Asp Glu Lys Arg Lou Lou Ala Gly Asp His Pro lle Asp Leu 565570575
Lou Leu Arg Asp Rho Lys Lys Asn Tyr His Met Tyr Val Tyr Pro Val 580585590 His Trp Gin Phe Ser
Glu Lou Asp Gin His Pro Met Asp Arg Val Lou 595600605 Thr Hisser Glu Lou Ala Pro Leu Arg Ala Ser
Lou Val Pro Met Glu 610615620 His Cys lle Thr Arg Phe Phe Gilt Glu Cys Asp Pro Asn Lys Asp Lys
625630635640 His lle Thr Lou Lys Glu Trp Gly His Cys Phe Gly lle Lys Glu Glu

Glu Pro Ser Cys Pro Ser Asn Trp Thr Trp Val Glu Gly Ser Gly Arg

580 585 500

Leu Phe Ser Cys Glu Val Asp Gly Lys Pro Glin Pro Ser Val Lys Cys
505 600 605

Val Gly Ser Gly Gly Ala Thr Glu Gly Val Leu Leu Pro Leu Ala Pro
610 615 620

Pro Asp Pro Ser Pro Arg Ala Pro Arg 1le Pro Arg Val Leu Ala Pro
625 630 635 640

Gly 1le Tyr Val Cys Asn Ala Thr Asn Arg His Gly Ser Val Ala Lys
645 650 655

Thr Val Val Val Ser Ala Glu Ser Pro Pro Glu Met Asp Glu Ser Thr
660 665 670

Cys Pro Ser His Gin Thr Trp Leu Glu Gly Ala Glu Ala Ser Ala Leu
675 680 685

Ala Cys Ala Ala Arg Gly Arg Pro Ser Pro Gly Val Arg Cys Ser Arg
690 695 700

Glu Gly fle Pro Trp Pro Glu GIn GIn Arg Val Ser Arg Glu Asp Ala
705 710 715 720

Gly Thr Tyr His Cys Val Ala Thr Asn Ala His Gly Thr Asp Ser Arg
725 730 735

Thr Val Thr Val Gly Yal Glu Tyr Arg Pro Val Val Ala Glu Leu Ala
740 745 750

Ala Ser Pro Pro Gly Gly Val Arg Pro Gly Gly Asn Phe Thr Leu Thr
755 760 765



645650655 Asp lle Asp Glu Asn Leu Leu Phe 660 <210>12 <211>1170 <212>PRT <213>Homo
sapiens <400>12 Met Gly Lou Ala Trp Gly Leu Gly Val Lou Phe Lou Met His Val Cys 151015 Gly Thr
Asn Arg lle Pro Glu Ser Gly Gly Asp Asn Ser Val Phe Asp 202530 lle Phe GIlPCﬁ'ﬂm‘ﬂﬂgsly/A()agﬁﬁla]Qrg
Lys Gly Ser Gly Arg Arg Lou 354045 505560 Asn Lou lle Pro Pro Val Pro Asp Asp Lys Phe Gin Asp
Lou Val Asp 65707580 Ala Val Arg Ala Glu Lys Gly Phe Lou Lou Lou Ala Ser LOU Arg Gin 859095
Met Lys Lys Thr Arg Gly Thr Lou Lou Ala Lou Glu Arg Lys Asp His 100105110

Cys Arg Ala Glu Ala Trp Pro Pro Ala Gin [le Ser Trp Arg Ala Pro
770 775 780

Pro Gly Ala Leu Asn Ile Gly Leu Ser Ser Asn Asn Ser Thr Leu Ser
785 790 795 800

Val Ala Gly Ala Met Gly Ser His Gly Gly Glu Tyr Glu Cys Ala Ala
805 810 815

Thr Asn Ala His Gly Arg His Ala Arg Arg Ile Thr Val Arg Val Ala
820 825 830

Gly Pro Trp Leu Trp Val Ala Val Gly Gly Ala Ala Gly Gly Ala Ala
835 840 845

Leu Leu Ala Ala Gly Ala Gly Leu Ala Phe Tyr Val Gin Ser Thr Ala
850 855 860

Cys Lys Lys Gly Glu Tyr Asn Val GIn Glu Ala Glu Ser Ser Gly Glu
865 870 ' 875 880

Ala Val Gys Leu Asn Gly Ala Gly Gly Gly Ala Gly Gly Ala Ala Gly
885 890 895

Ala Glu Gly Gly Pro Glu Ala Ala Gly Gly Ala Ala Glu Ser Pro Ala
900 905 910

Glu Gly Glu Val Phe Afa lle GIn Leu Thr Ser Ala

915 820
<210> 9
<211> 282
<212> PRT

<213> Homo sapiens



Ser Gly Gin Val Phe Ser Val Val Ser Asn Gly Lys Ala Gly Thr Lou 115120125 Asp Lou Ser Lou Thr Val
Gin Gly Lys Gin His Val Val Ser Val Glu 130135140 Glu Ala Lou Lou Ala Thr Cgﬁ@; L@‘Qoeﬁ '791{2 :
Thr Lou Phe Vol 145150155160 Gin Glu Asp Arg Ala Gin Lou Tyr lle Asp Gys Ys'Mét GIu'Asn
165170175 Ala Glu Lou Asp Val Pro lle Gin Ser Val Phe Thr Arg Asp Lou Ala 180185190 Ser lle Ala
Arg Lou Arg lle Ala Lys Gly Gly Val Asn Asp Asn Phe 195200205 Gin Gly Val Lou Gin Asn Val Arg
Phe Val Phe Gly Thr Thr Pro Glu 210215220 Asp lle Lou Arg Asn Lys Gly Gys Ser Ser Ser Thr Ser
Val Lou Lou 225230235240 Pet/12.2009J.2 - 245250255 Asn Tyr lle Gly His Lys Thr Lys Asp Lou
Gin Ala lle Cys Gly lle

<400> 9
Met Glu Arg Pro Ser Leu Arg Ala Leu Leu Leu Gly Ala Ala Gly Leu
1 5 10 15

Leu Leu Leu Leu Leu Pro Leu Ser Ser Ser Ser Ser Ser Asp Thr Cys
20 25 30

Gly Pro Cys Glu Pro Ala Ser Gys Pro Pro Leu Pro Pro Leu Gly Cys
35 40 45

Leu Leu Gly Glu Thr Arg Asp Ala Cys Gly Cys Cys Pro Met Cys Ala
50 55 60

Arg Gly Glu Gly Glu Pro Cys Gly Gly Gly Gly Ala Gly Arg Gly Tyr
65 70 75 80

Cys Ala Pro Gly Met Glu Cys Val Lys Ser Arg Lys Arg Arg Lys Gly
85 90 95

Lys Ala Gly Ala Ala Ala Gly Gly Pro Gly Val Ser Gly Val Cys Val
100 105 110

Cys Lys Ser Arg Tyr Pro Val Cys Gly Ser Asp Gly Thr Thr Tyr Pro
115 120 125

Ser Gly Cys GIn Leu Arg Ala Ala Ser GIn Arg Ala Glu Ser Arg Gly
130 135 140

Glu Lys Ala lle Thr GIn Val Ser Lys Gly Thr Cys Glu GIn Gly Pro
145 150 155 160

Ser lle Val Thr Pro Pro Lys Asp lle Trp Asn Val Thr Gly Ala Gin
165 170 175

Val Tyr Leu Ser Cys Glu Val Ile Gly Ile Pro Thr Pro Val Leu |le



260265270 Ser Cys Asp Glu Lou Ser Ser Met Val Lou Glu Lou Arg Gly Lou Arg 275280285 Thr lle Val
Thr Thr Lou Gin Asp Ser lle Arg Lys Val Thr Glu Glu 290295300 Asn Lys Glu Lou Ala Asn Glu Lou Arg
Arg Pro Pro Lou Cys Tyr His 305310315320 Asn Gly Val Gin Tyr Arg Asn Asn Glﬁﬁﬁﬁiﬂmhr/\,{bﬂ,@sm P
Ser Cys 325330335 Thr Glu Cys His Cys Gin Asn Ser Val Thr He Cys Lys Lys Val Ser 340345350 Cys
Pro lle Met Pro Cys Ser Asn Ala Thr Val Pro Asp Gly Glu Cys 355360365 Cys Pro Arg Cys Trp Pro

Ser Asp Ser Ala Asp Asp Gly Tip Ser Pro 370375380 Trp Ser Glu Trp Thr Ser Cys Ser Thr Ser Cys

Gly Asn Gly lle Gin 385390395400 Gin Arg Gly Arg Ser Cys Asp Ser Lou Asn Asn Arg Cys Glu Gly

Ser 405410415 S8 Val Gin Thr Arg™¥hr Cys His lle Git9&lu Cys Asp Lys Arg Phe 420425430

Trp Asn Lys Val Lys Arg Gly His Tyr Gly Val GIn Arg Thr Glu Leu
195 200 205

Leu Pro Gly Asp Arg Asp Asn Leu Ala Ile Gin Thr Arg Gly Gly Pro
210 215 220

Glu Lys His Glu Val Thr Gly Trp Val Leu Val Ser Pro Leu Ser Lys
225 230 235 240

Glu Asp Ala Gly Glu Tyr Glu Cys His Ala Ser Asn Ser Gln Gly GIn
245 250 255

Ala Ser Ala Ser Ala Lys |le Thr Val Val Asp Ala Leu His Glu lle
260 265 270

Pro Val Lys Lys Gly Glu Gly Ala Glu Leu

275 280
<210> 10
211> 195
212>  PRT

<213> Homo sapiens

<400> 10
Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala
1 5 10 15

His Val Leu Ala Glu Giu Ala Glu |le Pro Arg Glu Val 1le Glu Arg
20 25 30

Leu Ala Arg Ser GIn Iie His Ser Ile Arg Asp Leu Gln Arg Leu Leu
35 40 45



PCT/112009, / DO 6 7f2. 435440445 Val Thr Cys Gly Asp Gly Val lle Thr Arg lle Arg Leu Cys Asn Ser
450455460 Pro Ser Pro GIn Met Asn Gly Lys Pro Cys Glu Gly Glu Ala Arg Gpﬂtﬁﬁ{lj@@??ﬁﬁ@ Thrr,Lys_v‘
Ala Cys Lys Lys Asp Ala Cys Pro lle Asn Gly Gly Trp Gly 485490495 Pro Trp. Ser Pro Trp Asp_lle Cys |
Ser Val Thr Cys Gly Gly Gly Val 500505510 Gin Lys Arg Ser Arg Len Cys Asn Asn Pro Thr Pro Gin
Phe Gly Gly 515520525 Lys Asp Cys Val Gly Asp Val Thr Gin Asn Gin He Cys Asn Lys Gin
530535540 Asp Cys Pro lle Asp Gly Cys Len Ser Asn Pro Cys Phe Ala Gly Val 545550555560 Lys
Cys Thr Ser Tyr Pro Asp Gly Ser Trp Lys Cys Gly Ala Cys Pro 565570575 Pro Gly Tyr Ser Gly Asn
Gly & min leysoThar A Vel BaspCBirt@ySer Leu Asp Thr Ser Leu Arg

50 55 60

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu
65 70 75 80

Pro lle Arg Arg Lys Arg Ser 1le Glu Glu Ala Val Pro Ala Val Cys
85 90 95

Lys Thr Arg Thr Val 1le Tyr Glu lle Pro Arg Ser Gin Val Asp Pro
100 105 110

Thr Arg Ala GIn Gly Pro Pro Leu Pro Ser Ser GIn Gly Pro Ser Arg
115 120 125

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys
130 135 140

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu
145 150 155 160

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp
165 170 175

Thr Gly Arg Pro Arg Glu Ser Gly Lys Lys Arg Lys Arg Lys Arg Leu

180 185 190
Lys Pro Thr
195
<210> 11
211> 664
<212> PRT

213> Homo sapiens



580585590 Lys Gin Val Pro Asp Ala Cys Phe Asn His Asn Gly Gin His Arg Cys 595600605 Gin Asn

Thr Asp Pro Gly Tyr Asn Cys Len Pro Cys Pro Pro Arg Phe 610615620 PC%@Z v Of Y 1@7 19
625630635640 Lys Gin Val Cys Lys Pro Arg Asn Pro Cys Thr Asp Sly Thr His" g@ ) é)f)% ,ysl )
Asn Lys Asn Ala Lys Cys Asn Tyr Leu Sly His Tyr Ser Asp Pro 660665670 Met Tyr Arg Cys Glu Gys
Lys Pro Sly Tyr Ala Sly Asn Sly lle lle 675680685 Cys Sly Glu Asp Thr Asp Leu Asp Sly Trp Pro Asn
Glu Asn Leu Val 690695700 Cys Val Ala Asn Ala Thr Tyr His Cys Lys Lys Asp Asn Cys Pro Asn
705710715720 Leu Pro Asn Ser Sly Sin Glu Asp Tyr Asp Lys Asp Sly lle Sly Asp 725730735

1
|
i

<400> 11
Met Lys Thr Gly Leu Phe Phe Leu Cys Leu Leu Gly Thr Ala Ala Ala
1 5 10 15

Ile Pro Thr Asn Ala Arg Leu Leu Ser Asp His Ser Lys Pro Thr Ala
20 25 30

Glu Thr Val Ala Pro Asp Asn Thr Ala lle Pro Ser Leu Arg Ala Glu
35 40 45

Ala Glu Glu Asn Glu Lys Glu Thr Ala Val Ser Thr Glu Asp Asp Ser
50 55 60

His His Lys Ala Glu Lys Ser Ser Val Leu Lys Ser Lys Glu Glu Ser
65 70 75 80

His Glu GIn Ser Ala Glu GIn Gly Lys Ser Ser Ser Gin Glu Leu Gly
85 90 95

Leu Lys Asp GIn Glu Asp Ser Asp Gly His Leu Ser Val Asn Leu Glu
100 105 110

Tyr Ala Pro Thr Glu Gly Thr Leu Asp lle Lys Glu Asp Met Ser Glu
115 120 125

Pro Gln Glu Lys Lys Leu Ser Glu Asn Thr Asp Phe Leu Ala Pro Gly
130 135 140

Val Ser Ser Phe Thr Asp Ser Asn GIn Gln Glu Ser lle Thr Lys Arg
145 150 155 160

Glu Glu Asn Gln Glu Gin Pro Arg Asn Tyr Ser His His Gin Leu Asn
165 170 175

Arg Ser Ser Lys His Ser GIn Gly Leu Arg Asp GIn Gly Asn GIn Glu
180 185 190



Ala Cys Asp Asp Asp Asp Asp Asn Asp Lys lle Pro Asp Asp Arg Asp 740745750 Asn Cys Pro Phe His

Tyr Asn Pro Ala Sin Tyr Asp Tyr Asp Arg Asp 755760765 Asp Val Sly Asp A@&K&fs& ?35&(2/5 Pro
Tyr Asn His Asn Pro Asp 770775780 GIn Ala Asp Thr Asp Asn Asn Gly Glu‘¥; R 9/ 1d Al& j

Asp 785790795800 lle Asp Sly Asp Sly lle Leu Asn Glu Arg Asp Asn Cys Sin Tyr Val 805810815
820825830 Cys Asp Asn Cys Pro Lou Glu His Asn Pro Asp Gin Lou Asp Ser Asp 835840845 Ser Asp
Arg lle Gly Asp Thr Cys Asp Asn Asn Gin Asp lle Asp Glu 850855860 Asp Gly His Gin Asn Asn Lou
Asp Asn Cys Pro Tyr Val Pro Asn Ala 865870875880 Asn Gin Ala Asp His Asp Lys Asp Gly Lys Gly
Asp Ala Cys Asp His 885890895 Asp Asp Asp Asn Asp Gly lle Pro Asp Asp Lys Asp Asn Cys Arg Lou

GIn Asp Pro Asn Ile Ser Asn Gly Glu Glu Glu Glu Glu Lys Glu Pro
195 200 205

Gly Glu Val Gly Thr His Asn Asp Asn Gln Glu Arg Lys Thr Glu Leu
210 215 220

Pro Arg Glu His Ala Asn Ser Lys GIn Glu Glu Asp Asn Thr GIn Ser
225 230 235 240

Asp Asp lle Leu Glu Glu Ser Asp Gin Pro Thr Gln Val Ser Lys Met
245 250 255

Gin Glu Asp Glu Phe Asp GIn Gly Asn Gin Glu Gln Giu Asp Asn Ser
260 265 270

Asn Ala Glu Met Glu Giu Glu Asn Ala Ser Asn Val Asn Lys His lle
275 280 285

GIn Glu Thr Glu Trp GIn Ser GIn Glu Gly Lys Thr Gly Leu Glu Ala
290 295 300

Ile Ser Asn His Lys Glu Thr Glu Glu Lys Thr Val Ser Glu Ala Leu
305 310 315 320

Leu Met Glu Pro Thr Asp Asp Gly Asn Thr Thr Pro Arg Asn His Gly
325 330 335

Val Asp Asp Asp Gly Asp Asp Asp Gly Asp Asp Gly Gly Thr Asp Gly
340 345 350

Pro Arg His Ser Ala Ser Asp Asp Tyr Phe lle Pro Ser Gin Ala Phe
355 360 365

Leu Glu Ala Glu Arg Ala GIn Ser lle Ala Tyr His Leu Lys Ile Glu
370 375 380



900905910 Val Pro Asn Pro Asp Gin Lys Asp Ser Asp Gly Asp Gly Arg Gly Asp 915920925 Ala Cys ,
Lys Asp Asp Phe Asp His Asp Ser Val Pro Asp lle Asp Asp 930935940 lle ?@@{R@ty Aﬁp@/ﬁlé\i{é lle
Ser Glu Thr Asp Phe Arg Arg Phe 945950955960 Gin Met lle Pro Lou Asp ProLys ‘Thr Ser Gi

Asn Asp Pro Asn 965970975 Trp Val Val Arg His Gin Gly Lys Glu Lou Val Gin Thr Val Asn Cys
980985990 Asp Pro Gly Leu Ala Val Gly Tyr Asp Glu Phe Asn Ala Val Asp PM 99510001005
101010151020 Rho Val Rho Gly Tyr Gin Ser Ser Ser Arg Rho Tyr Val Val Met Tip 1025103010351040

Lys Gin Val Thr Gin Ser Tyr Tip Asp Thr Asn Pro Thr Arg Ala Gin 104510501055 Gly Tyr Ser Gly Lou
Ser Val Lys Val Val Asn Ser Thr Thr Gly Pro 106010651070

Glu GIn Arg Glu Lys Val His Glu Asn Glu Asn lle Gly Thr Thr Glu
385 390 395 400

Pro Gly Glu His GIn Glu Ala Lys Lys Ala Glu Asn Ser Ser Asn Glu
405 410 415

Glu Glu Thr Ser Ser Glu Gly Asn Met Arg Val His Ata Val Asp Ser
420 425 430

Cys Met Ser Phe Gln Cys Lys Arg Gly His lle Cys Lys Ala Asp Gln
435 440 445

Gin Gly Lys Pro His Cys Val Cys Gin Asp Pro Val Thr Cys Pro Pro
450 455 460

Thr Lys Pro Leu Asp GIn Val Cys Gly Thr Asp Asn GIn Thr Tyr Ala
465 470 475 480

Ser Ser Cys His Leu Phe Ala Thr Lys Cys Arg Leu Glu Gly Thr Lys
485 490 495

Lys Gly His Gin Leu GlIn Leu Asp Tyr Phe Gly Ala Cys Lys Ser lle
500 505 510

Pro Thr Cys Thr Asp Phe Glu Val Ile GIn Phe Pro Leu Arg Met Arg
515 520 525

Asp Trp Leu Lys Asn ltle Leu Met GIn Leu Tyr Giu Ala Asn Ser Glu
530 535 540

His Ala Giy Tyr Leu Asn Glu Lys Gin Arg Asn Lys Val Lys Lys (le
545 550 555 560

Tyr Leu Asp Glu Lys Arg Leu Leu Ala Gly Asp His Pro lle Asp Leu
565 570 575



Gly Glu His Lou Arg Asn Ala Lou Tip His Thr Gly Asn Thr Pro Gly 107510801085 Gin Val Arg Thr Lou
Tip His Asp Pro Arg His No Gly Tip Lys Asp 109010951100 Rho Thr Ala Tyr Arg Trp Arg Lou Ser His
Arg Pro Lys Thr Gly Rho 1105111011151120 lle Arg Val Val Met Tyr Glu Gly pgq/mzyﬁ?be%I% %sh
Ser Gly 112511301135 Pro lle Tyr Asp Lys Thr Tyr Ala Gly Gly Arg Lou Gly Lou Rho Val’
114011451150 Rho Ser Gin Glu Met Val Rho Rho Ser Asp Lou Lys Tyr Glu Cys Amg 115511601165
Asp Pro 1170 <210>13 <211>367 <212>RAT <213>Homo sapiens <400>13 Met Arg Trp Phe Leu
Pro Trp Thr Leu Ala Ala Val Thr Ala Ala Ala

Leu Leu Arg Asp Phe Lys Lys Asn Tyr His Met Tyr Val Tyr Pro Val
580 585 580

His Trp GIn Phe Ser Giu Leu Asp Gln His Pro Met Asp Arg Val Leu
595 600 605

Thr His Ser Glu Leu Ala Pro Leu Arg Ala Ser Leu Val Pro Met Glu
610 615 620

His Cys Ile Thr Arg Phe Phe Glu Glu Cys Asp Pro Asn Lys Asp Lys
625 630 635 640

His Ile Thr Leu Lys Glu Trp Gly His Cys Phe Gly Ile Lys Glu Glu
645 650 655

Asp Ile Asp Glu Asn Leu Leu Phe

660
<210> 12
<211> 1170
<212  PRT

213> Homo sapiens

<400> 12
Met Gly Leu Ala Trp Gly Leu Gly Val Leu Phe Leu Met His Val Cys
1 5 10 15

Gly Thr Asn Arg lle Pro Glu Ser Gly Gly Asp Asn Ser Val Phe Asp
20 25 30

Ite Phe Glu Leu Thr Gly Ala Ala Arg Lys Gly Ser Gly Arg Arg Leu
35 40 45

Val Lys Gly Pro Asp Pro Ser Ser Pro Ala Phe Arg |le Glu Asp Ala



151015 Ala Ser Thr Val Leu Ala Thr Ala Leu Ser Pro Ala Pro Thr Thr Met 202530 Asp Phe Thr Pro Ala
Pro Lou Glu Asp Thr Ser Ser Arg Pro GIn Phe 354045 Cys Lys Trp Pro Cys Q&g Pro Ser Pro
Pro Arg Cys Pro Leu 505560 Gly Val Ser Leu lle Thr Asp Gly Cys Glu Cys C? w fso 4
65707580 Gin GIn Leu Gly Asp Asn Cys Thr Glu Ala Ala lle Cys Asp Pro His 859095 Arg Gly Leu Tyr
Cys Asp Tyr Ser Gly Asp Arg Pro Arg Tyr Ala lle 100105110 Gly Val Cys Ala OlIn Val Val Gly Val Gly
Cys Val Leu Asp Gly Val 115120125 Arg Tyr Asn Asn Gly GIn Ser Phe Gin Pro Asn Cys Lys Tyr Asn
Gys 130135140 Thr Gys lle Asp Gly Ala Val Gly Cys Thr Pro Leu Gys Leu Arg Val 145150155160 Arg
Pro Pro Ar§0Leu Trp Cys Pro¥is Pro Arg Arg Vdi0Ser lle Pro 165170175

Asn Leu lle Pro Pro Val Pro Asp Asp Lys Phe GIn Asp Leu Val Asp
65 70 75 80

Ala Val Arg Ala Glu Lys Gly Phe Leu Leu Leu Ala Ser Leu Arg GlIn
85 90 95

Met Lys Lys Thr Arg Gly Thr Leu Leu Ala Leu Giu Arg Lys Asp His
100 105 110

Ser Gly Gln Val Phe Ser Val Val Ser Asn Gly Lys Ala Gly Thr Leu
115 120 125

Asp Leu Ser Leu Thr Val GIn Gly Lys Gin His Val Val Ser Val Glu
130 135 140

Glu Ala Leu Leu Ala Thr Gly GIn Trp Lys Ser lle Thr Leu Phe Val
145 150 155 160

Gln Glu Asp Arg Ala GIn Leu Tyr lie Asp Cys Glu Lys Met Glu Asn
165 170 175

Ala Glu Leu Asp Val Pro lle Gin Ser Val Phe Thr Arg Asp Leu Ala
180 185 190

Ser |le Ala Arg Leu Arg 1le Ala Lys Gly Gly Val Asn Asp Asn Phe
195 200 205

Gin Gly Val Leu GIn Asn Val Arg Phe Val Phe Gly Thr Thr Pro Glu
210 215 220

Asp |le Leu Arg Asn Lys Gly Cys Ser Ser Ser Thr Ser Val Leu Leu
225 230 235 240

Thr Leu Asp Asn Asn Val Val Asn Gly Ser Ser Pro Ala |le Arg Thr



-PCT/KR 2009./00 6 7 Gly His Cys Cys Glu Gin Trp Val Cys Glu Asp Asp Ala Lys Arg.Pro . __
180185190 Arg Lys Thr Ala Pro kg Asp Thr Gly Ala Phe Asp Ala Val Gly Glu &zﬂg;éa Val Glu AIa
Trp His Arg Asn Cys lle Ala Tyr Thr Ser Pro Tip Ser 210215220 Pro Cys Ser @ I

Val Ser Thr Arg lle Ser Asn 225230235240 Val Asn Ala GIn Cys Trp Pro Glu GIn Glu Ser Arg Leu Cys
Asn Leu 245250255 Arg Pro Cys Asp Val Asp lle His Thr Leu lle Lys Ala Gly Lys Lys 260265270 Cys
Leu Ala Val Tyr GIn Pro Glu Ala Ser Met Asn Phe Thr Leu Ala 275280285 Gly Cys lle Ser Thr Arg Ser
Tyr Gin Pro Lys Tyr Cys Gly Val Cys 290295300 Met Asp Asn Arg Cys Cys lle Pro Tyr Lys Ser Lys Thr
lle Asp Val 3053103%4320 250 255

Asn Tyr lle Gly His Lys Thr Lys Asp Leu Gln Ala lle Cys Gly lle
260 265 270

Ser Cys Asp Glu Leu Ser Ser Met Val Leu Glu Leu Arg Gly Leu Arg
275 280 285

Thr {le Val Thr Thr Leu GIn Asp Ser lle Arg Lys Val Thr Glu Glu
290 295 300

Asn Lys Glu Leu Ala Asn Glu Leu Arg Arg Pro Pro Leu Cys Tyr His
305 310 315 320

Asn Gly Val GlIn Tyr Arg Asn Asn Glu Glu Trp Thr Val Asp Ser Cys
325 330 335

Thr Glu Cys His Cys Gin Asn Ser Val Thr fle Cys Lys Lys Val Ser
340 345 350

Cys Pro lle Met Pro Cys Ser Asn Ala Thr Val Pro Asp Gly Glu Cys
355 360 365

Cys Pro Arg Cys Trp Pro Ser Asp Ser Ala Asp Asp Gly Trp Ser Pro
370 375 380

Trp Ser Glu Trp Thr Ser Cys Ser Thr Ser Cys Gly Asn Gly lle Gin
385 390 395 400

GIn Arg Gly Arg Ser Gys Asp Ser Leu Asn Asn Arg Cys Glu Gly Ser
405 410 415

Ser Val GIn Thr Arg Thr Gys His Ile Gln Glu Cys Asp Lys Arg Phe
420 425 430

Lys GIn Asp Gly Gly Trp Ser His Trp Ser Pro Trp Ser Ser Cys Ser



Ser Phe Gin Cys Pro Asp Gly Leu Gly Phe Ser Arg Gin Val Leu Trp 325330335 Ile Asn Ala Cys Phe
Cys Asn Leu Ser Cys Arg Asn Pro Asn Asp lle 340345350 Phe Ala Asp Leu Glyf ﬂg &rg Asp Phe
Ser Glu lle Ala Asn 355360365 <210>14 <211>438 <212>PRT <213>Homo skgﬁ b Z@ Wlhfef 12
Trp Thr Lou Val Ser Trp Val Ala Lou Thr Ala Gly Lou Val Ala 151015 Sly Thr Arg Cys Pro Asp Sly GIn
Phe Cys Pro Val Ala Cys Cys Lou 202530 Asp Pro Sly Sly Ala Ser Tyr Ser Cys Cys Arg Pro Lou Lou
Asp Lys 354045 Trp Pro Thr Thr Leu Ser Arg His Leu Gly Gly Pro Cys GIn Val Asp 505560 Ala His

Cys Ser Ala Sly His Ser Cys lle Rho Thr Val Ser Sly Thr
435 440 445

Val Thr Cys Gly Asp Gly Val lle Thr Arg |le Arg Leu Cys Asn Ser
450 455 460

Pro Ser Pro Gln Met Asn Gly Lys Pro Cys Glu Gly Glu Afa Arg Glu
465 470 475 430

Thr Lys Ala Cys Lys Lys Asp Ala Cys Pro ile Asn Gly Gly Trp Gly
485 490 495

Pro Trp Ser Pro Trp Asp |le Cys Ser Val Thr Cys Gly Gly Gly Val
500 505 510

Glin Lys Arg Ser Arg Leu Cys Asn Asn Pro Thr Pro Gin Phe Gly Gly
515 520 525

Lys Asp Gys Val Gly Asp Val Thr Glu Asn Gin !le Cys Asn Lys Gin
530 535 540

Asp Cys Pro Ile Asp Gly Cys Leu Ser Asn Pro Cys Phe Ala Gly Val
545 550 555 560

Lys Cys Thr Ser Tyr Pro Asp Gly Ser Trp Lys Cys Gly Ala Cys Pro
565 570 575

Pro Gly Tyr Ser Gly Asn Gly lle GIn Gys Thr Asp Val Asp Glu Cys
580 585 590

Lys Glu Val Pro Asp Ala Cys Phe Asn His Asn Gly Glu His Arg Cys
595 600 605

Glu Asn Thr Asp Pro Gly Tyr Asn Cys Leu Pro Cys Pro Pro Arg Phe
610 615 620

Thr Gly Ser GIn Pro Phe Gly Gin Gly Val Glu His Ala Thr Ala Asn



65707580 Ser Ser Cys Cys Pro Phe Pro Glu Ala Val Ala Cys Sly Asp Sly His 859095 His Cys Cys Pro
Arg Sly Rho His Cys Ser Ala Asp Sly Arg Ser Cys 100105110 Phe GIn Arg Ser’iﬁ]?/m%gnls@ ab | g
Sly Ala lle Gin Cys Pro Asp 115120125 Ser Gin Rho Glu Cys Pro Asp Rho Ser Thr Cys'Cys Val Met = ™
Val Asp 130135140 PCE/EIt2009./006 712 n Gly Ser Tip Gly Cys Cys Pro Met Pro Gin Ala Ser Cys
Cys Glu Asp 145150155160 Arg Val His Cys Cys Pro His Gly Ala Phe Cys Asp Leu Val His Thr
165170175 Arg Cys lle Thr Pro Thr Gly Thr His Pro Leu Ala Lys Lys Leu Pro 180185190 Ala Gin Arg
Thr Asn Arg Ala Val Ala Leu Ser Ser Ser Val Met Cys 195200205 Pro Asp Ala Arg Ser Arg Cys Pro
Asp Gf#>ser Thr Cys Cyst&u Leu 635 640

Lys GIn Val Cys Lys Pro Arg Asn Pro Cys Thr Asp Gly Thr His Asp
645 650 655

Cys Asn Lys Asn Ala Lys Gys Asn Tyr Leu Gly His Tyr Ser Asp Pro
660 665 670

Met Tyr Arg Cys Glu Cys Lys Pro Gly Tyr Ala Gly Asn Gly Ile lle
675 680 685

Cys Gly Glu Asp Thr Asp Leu Asp Gly Trp Pro Asn Glu Asn Leu Val
690 695 700

Cys Val Ala Asn Ala Thr Tyr His Cys Lys Lys Asp Asn Cys Pro Asn
705 710 715 720

Leu Pro Asn Ser Gly Gln Glu Asp Tyr Asp Lys Asp Gly lle Gly Asp
725 730 735

Ala Gys Asp Asp Asp Asp Asp Asn Asp Lys |le Pro Asp Asp Arg Asp
740 745 750

Asn Cys Pro Phe His Tyr Asn Pro Ala Gin Tyr Asp Tyr Asp Arg Asp
755 760 765

Asp Val Gly Asp Arg Cys Asp Asn Cys Pro Tyr Asn His Asn Pro Asp
770 775 780

GIn Ala Asp Thr Asp Asn Asn Gly Glu Gly Asp Ala Cys Ala Ala Asp
785 790 795 800

Ile Asp Gly Asp Gly |le Leu Asn Glu Arg Asp Asn Cys GIn Tyr Val
805 810 815

Tyr Asn Val Asp Gln Arg Asp Thr Asp Met Asp Gly Val Gly Asp Gln



210215220 Pro Ser Gly Lys Tyr Gly Cys Cys Pro Met Pro Asn Ala Thr Cys Cys 225230235240 Ser
Asp His Leu His Cys Cys Pro Gin Asp Thr Val Cys Asp Lou lle 245250255 Gint&&li/ Kiif@¥s Lou SeT | 2
Lys Glu Asn Ala Thr Thr Asp Leu Lou Thr 260265270 Lys Leu Pro Ala His Thr Val Gly Asp Val Lys

Cys Asp Met Glu Val 275280285 Ser Cys Pro Asp Gly Tyr Thr Cys Cys Arg Leu Gin Ser Gly Ala Trp
290295300 Gly Cys Cys Pro Phe Thr Gin Ala Val Cys Cys Glu Asp His lle His 305310315320 Cys Cys
Pro Ala Gly Phe Thr Cys Asp Thr Gin Lys Gly Thr Cys Glu 325330335 PCT/KR 2009./006 7 12'

Gin Gly Pro His GIn Val Pro Trp Met Glu Lys Ala Pro Ala His Leu 340345350 Ser Lou Pro Asp Pro Gin
Ala Lou Lys Arg A%b Val Pro Cys A$B5Asn 830

Cys Asp Asn Cys Pro Leu Glu His Asn Pro Asp Gin Leu Asp Ser Asp
835 840 845

Ser Asp Arg lle Gly Asp Thr Cys Asp Asn Asn Gin Asp |le Asp Glu
850 855 860

Asp Gly His GIn Asn Asn Leu Asp Asn Cys Pro Tyr Val Pro Asn Ala
865 870 875 880

Asn GIn Ala Asp His Asp Lys Asp Gly Lys Gly Asp Ala Cys Asp His
885 890 895

Asp Asp Asp Asn Asp Gly lle Pro Asp Asp Lys Asp Asn Cys Arg Leu
900 905 910

Val Pro Asn Pro Asp Gin Lys Asp Ser Asp Gly Asp Gly Arg Gly Asp
915 920 925

Ala Cys Lys Asp Asp Phe Asp His Asp Ser Val Pro Asp |le Asp Asp
930 935 940

Ile Cys Pro Glu Asn Val Asp lle Ser Glu Thr Asp Phe Arg Arg Phe
945 950 955 960

GIn Met Ile Pro Leu Asp Pro Lys Gly Thr Ser Gln Asn Asp Pro Asn
965 970 975

Trp Val Val Arg His GIn Gly Lys Giu Leu Val GIn Thr Val Asn Cys
980 985 990

Asp Pro Gly Leu Ala Val Gly Tyr Asp Glu Phe Asn Ala Val Asp Phe
995 1000 1005

Ser Gly Thr Phe Phe |le Asn Thr Glu Arg Asp Asp Asp Tyr Ala Gly



355360365 Val Ser Ser Cys Pro Ser Ser Asp Thr Cys Cys Arg Asp Asn Arg Gin 370375380 Gly Trp
Ala Cys Cys Pro Tyr Arg GIn Gly Val Cys Cys Ala Asp Arg 385390395400 Argg@‘ \ C&s Pro Ala -
Gly Phe Arg Cys Ala Ala Arg Gly Thr Lys 405410415 Gys Lou Arg Arg Glu Ala 21?.@29 b Ashfal 12
Pro Lou Arg Asp Pro 420425430 Ala Lou Arg GIn Lou Lou 435 <210>15 <211>21 <212>DNA
<213>Artificial Sequence <220> <223>Forward primer for NEP gene amplification (rat) <400>15
fgctggagag agcaagcacg t21 PC172 2009./00 6 7 121 <211>22

1010 1015 1020

Phe Val Phe Gly Tyr Gin Ser Ser Ser Arg Phe Tyr Val Val Met Trp
1025 1030 1035 1040

Lys Gin Val Thr GlIn Ser Tyr Trp Asp Thr Asn Pro Thr Arg Ala Gin
1045 1050 1055

Gly Tyr Ser Gly Leu Ser Val Lys Val Val Asn Ser Thr Thr Gly Pro
1060 1065 1070

Gly Glu His Leu Arg Asn Ala Leu Trp His Thr Gly Asn Thr Pro Gly
1075 1080 1085

GIn Val Arg Thr Leu Trp His Asp Pro Arg His Ile Gly Trp Lys Asp
1090 1095 1100

Phe Thr Ala Tyr Arg Trp Arg Leu Ser His Arg Pro Lys Thr Gly Phe
1105 1110 1115 1120

[fe Arg Val Val Met Tyr Glu Gly Lys Lys Ile Met Ala Asp Ser Gly
1125 1130 1135

Pro Ile Tyr Asp Lys Thr Tyr Ala Gly Gly Arg Leu Gly Leu Phe Val
1140 1145 1150

Phe Ser Gin Glu Met Val Phe Phe Ser Asp Leu Lys Tyr Glu Cys Arg
1155 1160 1165

Asp Pro
1170

<210> 13
211> 367
212> PRT



<212>DNA <213>Artificial Sequence <220> <223>Reverse primer for NEP gene amplification (rat)
<400>16 atgagttgga ctgccgagca of22 <210>17 <211>20 <212>DNA <213>Artifi%i/3*|‘8equence <220>.
<223>Forward primer for beta-actin gene amplification (human, mouse and reﬁp AT, tédide6tdol 2 |
agaagagcta20 <210>18 <211>22 <212>DNA <213>Artificial Sequence <220> <223>reverse primer
for beta-actin gene amplification (human, mouse

<213> Homo sapiens

<400> 13
Met Arg Trp Phe Leu Pro Trp Thr Leu Ala Ala Val Thr Ala Ala Ala
1 5 10 15

Ala Ser Thr Val Leu Ala Thr Ala Leu Ser Pro Ala Pro Thr Thr Met
20 25 30

Asp Phe Thr Pro Ala Pro Leu Glu Asp Thr Ser Ser Arg Pro Glin Phe
35 40 45

Cys Lys Trp Pro Cys Glu Cys Pro Pro Ser Pro Pro Arg Gys Pro Leu
50 55 60

Gly Val Ser Leu lle Thr Asp Gly Cys Glu Cys Cys Lys Met Cys Ala
65 70 75 80

GIn GIn Leu Gly Asp Asn Cys Thr Glu Ala Ala lle Cys Asp Pro His
85 90 95

Arg Gly Leu Tyr Cys Asp Tyr Ser Gly Asp Arg Pro Arg Tyr Ala lle
100 105 110

Gly Val Cys Ala GIn Val Val Gly Val Gly Cys Val Leu Asp Gly Val
115 120 125

Arg Tyr Asn Asn Gly Glin Ser Phe Gln Pro Asn Cys Lys Tyr Asn Cys
130 135 140

Thr Cys |le Asp Gly Ala Val Giy Cys Thr Pro Leu Gys Leu Arg Val
145 150 155 160

Arg Pro Pro Arg Leu Trp Cys Pro His Pro Arg Arg Val Ser lle Pro
165 170 175



and rat) <400>18 aggaggagca atgatcttga t022 <210>19 <211>770 <212>PAT <213>Homo sapiens

<400>19 Met Lou Pro Gly Lou Ala Lou Lou Lou Lou Ala Ala Trp Thr Ala Arg 15%@%@%5% Glu Vval

Pro Thr Asp Gly Asn Ala Gly Lou Lou Ala Glu Pro 202530 Gln lle Ala Met Phe &L/o(b hen7 12 7

Met His Met Asn Val Gin 354045 Asn Gly Lys Tip Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys lle Asp
505560 Thr Lys Glu Gly lle Lou Gin Tyr Cys GIn Glu Val Tyr Pro Glu Lou 65707580 Gin lle Thr Asn
Val Val Glu Ala Asn GIn Pro Val Thr lle GIn Asn 859095

Gly His Cys Cys Glu GIn Trp Val Cys Glu Asp Asp Ala Lys Arg Pro
180 185 190

Arg Lys Thr Ala Pro Arg Asp Thr Gly Ala Phe Asp Ala Val Gly Glu
195 200 205

Val Glu Ala Trp His Arg Asn Cys |le Ala Tyr Thr Ser Pro Trp Ser
210 215 220

Pro Cys Ser Thr Ser Cys Gly Leu Gly Val Ser Thr Arg Ile Ser Asn
225 230 235 240

Val Asn Ala Gln Cys Trp Pro Glu GIn Glu Ser Arg Leu Cys Asn Leu
245 250 255

Arg Pro Cys Asp Val Asp lle His Thr Leu lle Lys Ala Gly Lys Lys
260 265 270

Cys Leu Ala Val Tyr Gln Pro Glu Ala Ser Met Asn Phe Thr Leu Ala
275 280 285

Gly Cys fle Ser Thr Arg Ser Tyr GIn Pro Lys Tyr Cys Gly Val Cys
290 295 300

Met Asp Asn Arg Cys Cys lle Pro Tyr Lys Ser Lys Thr |le Asp Val
305 310 315 320

Ser Phe GIn Cys Pro Asp Gly Leu Gly Phe Ser Arg Gin Val Leu Trp
325 330 335

Ile Asn Ala Cys Phe Cys Asn Leu Ser Cys Arg Asn Pro Asn Asp lle
340 345 350

Phe Ala Asp Leu Glu Ser Tyr Pro Asp Phe Ser Glu lle Ala Asn
355 360 365



Trp Cys Lys Arg Gly Arg Lys GIn Cys Lys Thr His Pro His Phe Val 100105110 Ile Pro Tyr Arc Cys Lou
Val Gly Glu Phe Val Ser Asp Ala Lou Lou 115120125 Val Pro Asp Lys Cys Lys@w@gm@i’sﬂu@li 9
Arg Met Asp Val Cys 130135140 PCM2009./006 7 1 2. Glu Thr His Lou His Tip His Thr Val Al )}S -
Glu Thr Cys Sal Glu 145150155160 Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Lou Pro Cys Gly lle
165170175 Asp Lys Rho Arg Gly Val Glu Phe Val Cys Gys Pro Leu Ala Glu Glu 180185190 Ser Asp
Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val 195200205 Tip Tip Gly Gly Ala Asp Thr

Asp Tyr Ala Asp Gly Ser Glu Asp Lys 210215220 Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val
Glu Glu Glu 225230235240

<210> 14
<211> 438
<212> PRT

<213> Homo sapiens

<400> 14
Met Trp Thr Leu Val Ser Trp Val Ala Leu Thr Ala Gly Leu Val Ala
1 5 10 15

Gly Thr Arg Cys Pro Asp Gly GIn Phe Cys Pro Val Ala Cys Cys Leu
20 25 30

Asp Pro Gly Gly Ala Ser Tyr Ser Cys Cys Arg Pro Leu Leu Asp Lys
35 40 45

Trp Pro Thr Thr Leu Ser Arg His Leu Gly Gly Pro Cys Gin Val Asp
50 55 60

Ala His Gys Ser Ala Gly His Ser Cys lle Phe Thr Val Ser Gly Thr
65 70 75 80

Ser Ser Cys Cys Pro Phe Pro Glu Ala Val Ala Cys Gly Asp Gly His
85 90 95

His Cys Cys Pro Arg Gly Phe His Cys Ser Ala Asp Gly Arg Ser Cys
100 105 110

Phe GIn Arg Ser Gly Asn Asn Ser Val Gly Ala |le GIn Cys Pro Asp
115 120 125

Ser Gin Phe Glu Cys Pro Asp Phe Ser Thr Cys Cys Val Met Val Asp
130 135 140



Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu 245250255 mu Ala Glu Glu Pro

Tyr Glu Glu Ala Thr Glu Am Thr Thr Ser lle 260265270 Ala Thr Thr Thr Thr THCIHER 500Gy 9ey Y&l 19 ~
Glu Glu Val Val kg 275280 .285 Glu Val Cys Ser Glu GIn Ala Glu Thr Gly Pro Cys Arg Ala Met Ite - - :
290295300 Ser Arg Trp Tyr Rho Asp Val Thr Glu Gly Lys Cys Ala Pro Phe Phe 305310315320 Tyr Gly
Gly Cys Gly Gly Asn Arg Asn Asn Rho Asp Thr Glu Glu Tyr 325330335 PCTia2009. | 006 7'3,

Cys Met Ala Val Cys Gly Ser Ala Met Ser Gin Sal Leu Lou Lys Thr 340345350 Thr Gin Glu Pro Lou

Ala Arg Asp Pro Val Lys Lou Pro Thr Thr Ala 355360365 Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Lou
Glu TAFe Gly Asp@3037S38dlet Pro GIn Ala Ser Cys Cys Glu Asp

145 150 155 160

Arg Val His Cys Cys Pro His Gly Ala Phe Cys Asp Leu Val His Thr
165 170 175

Arg Cys Ile Thr Pro Thr Gly Thr His Pro Leu Ala Lys Lys Leu Pro
180 185 190

Ala GIn Arg Thr Asn Arg Ala Val Ala Leu Ser Ser Ser Val Met Cys
195 200 205

Pro Asp Ala Arg Ser Arg Gys Pro Asp Gly Ser Thr Cys Cys Glu Leu
210 215 220

Pro Ser Gly Lys Tyr Giy Cys Cys Pro Met Pro Asn Ala Thr Cys Cys
225 230 235 240

Ser Asp His Leu His Cys Cys Pro Gin Asp Thr Val Gys Asp Leu lle
245 250 255

Gln Ser Lys Cys Leu Ser Lys Glu Asn Ala Thr Thr Asp Leu Leu Thr
260 265 270

Lys Leu Pro Ala His Thr Val Gly Asp Val Lys Cys Asp Met Glu Val
275 280 285

Ser Cys Pro Asp Gly Tyr Thr Cys Cys Arg Leu GlIn Ser Gly Ala Trp
290 295 300

Gly Cys Cys Pro Phe Thr Gln Ala Val Cys Cys Glu Asp His Ile His
305 310 315 320

Cys Cys Pro Ala Gly Phe Thr Cys Asp Thr Glin Lys Gly Thr Cys Glu
325 330 335



Glu Asn Glu His Ala His Phe Gin Lys Ala Lys Glu Arg Lou Glu Ala 385390395400 Lys His Arg Glu Arg

Met Ser Gin Val Met Arg Glu Trp Glu Glu Ala 405410415 Glu Arg Gin Ala Lys Aﬂéﬁtgéw Layf Ala ‘
Asp Lys Lys Ala Val lle 420425430 Gin His Phe Gin Glu Lys Val Glu Ser Leu Glu Giry ,&'I ,AMASHZ
435440445 Glu Arg GIn GIn Leu Val Glu Thr His Met Ala Arg Val Glu Ala Met 450455460 Lou Asn Asp’
Arg Arg Arg Leu Ala Lou Glu Asn Tyr lle Thr Ala Lou 465470475480 Gin Ala Val Pro Pro Arg Pro Arg
His Val Phe Asn Met Lou Lys Lys 485490495 Tyr Val Arg Ala Glu Gin Lys Asp Arg Gin His Thr Lou

Lys His Phe 500505510 Glu His Val Arg Met Val Asp Pro Lys Lys Ala Ala Gin lle Arg Ser 515520525
Cr/1296086!y BrefH® GIn Val Pro Trp Met Glu Lys Ala Pro Ala His Leu

340 345 350

Ser Leu Pro Asp Pro GIn Ala Leu Lys Arg Asp Val Pro Cys Asp Asn
355 360 365

Val Ser Ser Cys Pro Ser Ser Asp Thr Cys Cys Arg Asp Asn Arg Glin
370 375 380

Gly Trp Ala Cys Cys Pro Tyr Arg Gin Gly Val Cys Cys Ala Asp Arg
385 390 395 400

Arg His Cys Cys Pro Ala Gly Phe Arg Cys Ala Ala Arg Gly Thr Lys
405 410 415

Cys Leu Arg Arg Glu Ala Pro Arg Trp Asp Ala Pro Leu Arg Asp Pro
420 425 430

Ala Leu Arg Gin Leu Leu

435
<210> 15
<211> 21
<212>  DNA

<213> Artificial Seguence

<220>
<223> Forward primer for NEP gene amplification (rat)

<400> 15
tgctggagag agcaagcacg t 21

<210> 16



Gin Val Met Thr His Leu Arg Val lle Tyr Glu Arg Met Asn Gin Ser 530535540 Lou Ser Lou Lou Tyr Asn
Val Pro Ala Val Ala Glu Glu lle Gin Asp 545550555560 Glu Val Asp Glu Lou}!g@r@‘wk@s 2&1 ()G(l‘nflsf" ‘
Tyr Ser Asp Asp Val 565570575 Lou Ala Asn Met lle Ser Glu Pro Arg lle Ser Tyr Gly Ash Asp Ala .
580585590 Lou Met Pro Ser Lou Thr Glu Thr Lys Thr Thr Val Glu Lou Lou Pro 595600605 Val Asn Gly
Glu Phe Ser Lou Asp Asp Lou Gin Pro Tip His Ser Phe 610615620 Gly Ala Asp Ser Val Pro Ala Asn
Thr Glu Asn Glu Val Glu Pro Val 625630635640 Asp Ala Arg Pro Ala Ala Asp Arg Gly Lou Thr Thr Arg
Pro Gly Ser 645650655 Gly Lou Thr Asn lle Lys Thr Glu Glu lle Ser Glu Val Lys Met Asp 660665670
Ala GH2Phe A?g His Asp Ser Gly Tyr Glu Val His His Gin Lys Lou 675680685 Val Phe Phe Ala Glu
Asp Valisly SefpAsn Lys Gly Ala lle lle Gly

<213> Artificial Sequence

<220>
<223> Reverse primer for NEP gene amplification (rat)

<400> 16

atgagttgga ctgecgagea ct 22
<210> 17

211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for beta—actin gene amplification (human, mouse
and rat)
<400> 17
tcctecectgg agaagagcta 20
<210> 18
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> reverse primer for beta—actin gene amplification (human, mouse

and rat)



690695700 Lou Met Val Gly Gly Val Val lle Ala Thr Vol lle Vol lle Thr Lou 705710715720 PCTIKR
2009./00 Val Met Lou Lys Lys Lys Gin Tyr Thr Ser lle His His Gly Val Val 72%@@[1%50929,‘IU/V@M\ 1
Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys Met 740745750 Gin Gin Asn Gly Tyr Glu Asn 'rc“)sgl]g
Tyr Lys Phe Rho Glu Gin Met 755760765 Gin Asn 770 <210>20 <211>441 <212>PRT <213>Homo
sapiens <400>20 Met Ala Glu Pro Arg GIn Glu Phe Glu Val Met Glu Asp His Ala Gly 151015

<400> 18

aggaggagca atgatcttga tc 22
<210> 19

<211> 770

<12 PRT

<213> Homo sapiens

<400> 19
Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg
1 5 10 15

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro
20 25 30

Gln lle Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin
35 40 45

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys lle Asp
500 55 60

Thr Lys Glu Gly lle Leu Gin Tyr Cys GIn Glu Val Tyr Pro Glu Leu
65 70 75 80

GIn lle Thr Asn Val Val Glu Afa Asn GIn Pro Val Thr Ile Gin Asn
85 0 95

Trp Cys Lys Arg Gly Arg Lys GIn Cys Lys Thr His Pro His Phe Val
100 105 110

|le Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu
115 120 125

Val Pro Asp Lys Cys Lys Phe Leu His GIn Glu Arg Met Asp Val Cys
130 135 140



Thr Tyr Gly Lou Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 202530 Gin Asp Gin Glu Gly Asp
Thr Asp Ala Gly Lou Lys Glu Ser Pro Lou 354045 Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly ‘
Ser Glu Thr Ser 505560 Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala P@@)’IK@.‘EM@ 9@7@%@% y !
859095 lle Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly lle Gly Asp Thr Pro 100105110 Ser Leu Glu Asp
Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 115120125 Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp
Asp Lys Lys Ala Lys Gly 130135140 Ala Asp Gly Lys Thr Lys lle Ala Thr Pro Arg Gly Ala Ala Pro Pro
145150155160 Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg lle Pro Ala Lys Thr Pro 165170175 Pro Ala
Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu
145 150 155 160

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lle
165 170 175

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu
180 185 190

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val
195 200 205

Trpo Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys
210 215 220

Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu
225 230 235 240

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu
245 250 255

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser lle
260 265 270

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg
275 280 . 285

Glu Val Cys Ser Glu GIn Ala Glu Thr Gly Pro Cys Arg Ala Met lle
290 295 300

Ser Arg Trp Tyr Phe Asp Val Thr Glu Gly Lys Cys Ala Pro Phe Phe
305 310 315 320

Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp Thr Glu Glu Tyr
325 330 335



180185190 Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 195200205 Arg Ser Arg
Thr Pro Ser Lou Pro Thr Pro Pro Thr Arg Glu Pro Lys 210215220 Lys Val Ala Val }/@[ﬁ@zﬁ\bﬂg Pﬁq Pro .
Lys Ser Pro Ser Ser Ala Lys 225230235240 Ser Arg Lou Gin Thr Ala Pro Val Pro Met Pro Asp LpLéj/g !
Asn Val 245250255 Lys Ser Lys lle Gly Ser Thr Glu Asn Lou Lys His Gin Pro Gly Gly 260265270
PCIYKR 2009, /00 g 7-121- 275280286 Ser Lys Gys Gly Ser Lys Asp Asn lle Lys His Val Pro Gly

Gly Gly 290295300 Ser Val Gin lle Val Tyr Lys Pro Val Asp Lou Ser Lys Val Thr Ser 305310315320

Lys Cys Gly Ser Leu Gly Asn lle His His Lys Pro Gly Gly Gly Gin 325330335

Cys Met Ala Val Cys Gly Ser Ala Met Ser GIn Ser Leu Leu Lys Thr
340 345 350

Thr Gin Glu Pro Leu Ala Arg Asp Pro Val Lys Leu Pro Thr Thr Ala
355 360 365

Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu Glu Thr Pro Gly Asp
370 375 380

Glu Asn Glu His Ala His Phe GIn Lys Ala Lys Glu Arg Leu Glu Ala
385 390 395 400

Lys His Arg Glu Arg Met Ser Gin Val Met Arg Glu Trp Glu Glu Ala
405 410 415

Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp Lys Lys Ala Val lle
420 425 430

Gin His Phe GIn Glu Lys Val Glu Ser Leu Glu GIn Glu Ala Ala Asn
435 440 445

Glu Arg Gin GIn Leu Val Glu Thr His Met Ala Arg Val Glu Ala Met
450 455 460

Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn Tyr !le Thr Ala Leu
465 470 475 480

Gln Ala Val Pro Pro Arg Pro Arg His Val Phe Asn Met Leu Lys Lys
485 490 495

Tyr Val Arg Ala Glu GIn Lys Asp Arg Gin His Thr Leu Lys His Phe
500 505 510

Glu His Val Arg Met Val Asp Pro Lys Lys Ala Ala GIn lle Arg Ser
515 520 525



Val Glu Val Lys Ser Glu Lys Lou Asp Phe Lys Asp Arg Val Gin Ser 340345350 Lys He Gly Ser Leu ‘
Asp Asn lle Thr His Val Pro Gly Gly Gly Asn 355360365 Lys Lys lle Glu Thr HETY KR Sy T, ?-glgeﬁrg_ ‘
Glu Asn Ala Lys Ala 370375380 Lys Thr Asp His Gly Ala Glu lle Val Tyr Lys Ser-Pro Val Val Ser " * <
385390395400 Gly Asp Thr Ser Pro Arg His Lou Ser Asn Val Ser Ser Thr Gly Ser 405410415 lle Asp
Met Val Asp Ser Pro Gin Leu Ala Thr Lou Ala Asp Glu Val 420425430 Ser Ala Ser Leu Ala Lys Gin Gly
Lou 435440 <210>21 <211>750 <212>PAT <213>Homo sapiens <400>21 Met Gly Lys Ser Glu Ser
Gin Met Asp lle Thr Asp lle Asn Thr Pro

Gln Val Met Thr His Leu Arg Val |le Tyr Glu Arg Met Asn GlIn Ser
530 535 540

Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala Glu Glu 1le GIn Asp
545 550 555 560

Glu Val Asp Glu Leu Leu Gln Lys Glu Gin Asn Tyr Ser Asp Asp Val
565 570 575

Leu Ala Asn Met Ile Ser Glu Pro Arg tle Ser Tyr Gly Asn Asp Ala
580 585 590

Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr Val Glu Leu Leu Pro
595 600 605

Val Asn Gly Glu Phe Ser Leu Asp Asp Leu GIn Pro Trp His Ser Phe
610 615 620

Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn Glu Val Glu Pro Val
625 630 635 640

Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr Thr Arg Pro Gly Ser
645 650 655

Gly Leu Thr Asn lle Lys Thr Glu Glu Ile Ser Glu Val Lys Met Asp
660 665 670

Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His GIn Lys Leu
675 680 685

Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala lle Ile Gly
690 695 700

Leu Met Val Gly Gly Val Val lle Ala Thr Val lle Val 1le Thr Leu
705 710 715 720



151015 Lys Pro Lys Lys Lys Gin Arg Trp Thr Pro Lou Glu lle Ser Leu Ser 202530 Val Leu Val Lou Lou
Leu Thr lle lle Ala Val Thr Met lle Ala Lou 354045 Tyr Ala Thr Tyr Asp Asp Gly lle Cys Lys Ser Ser - - -
Asp Cys lle Lys 505560 Ser Ala Ala Arg Leu lle Gin Asn Met Asp Ala Thr Trﬁéﬂ}(ﬁﬁéﬂﬁyé 63707589
Thr Asp Phe Phe Lys Tyr Ala Cys Gly Gly Tip Leu Lys Arg Asn Val 859095 lle Pro Glu Thr Ser Ser Arc
Tyr Gly Asn Phe Asp lle Leu Arg Asp 100105110 Glu Leu Glu Val Val Lou Lys Asp Val Leu Gin Glu
Pro Lys Thr Glu 115120125 Asp lle Val Ala Val Gin Lys Ala Lys Ala Leu Tyr Arg Ser Cys lle
130135140 Asn Glu Ser Ala lle Asp Ser Arg Gly Gly Glu Pro Leu Lou Lys Lou 145150155160 Lou Pro
Asp lle Tyr Gly Trp Pro Val Ala Thr Glu Asn Trp Glu Gin 165170175

Val Met Leu Lys Lys Lys GIn Tyr Thr Ser Ile His His Gly Val Val
725 730 735

Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys Met
740 745 750

Gln GIn Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu GIn Met
755 760 765

GIn Asn
770

<210> 20

211> 441

<212> PRT

<213> Homo sapiens

<400> 20
Met Ala Glu Pro Arg GIn Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp GIn Gly Gly Tyr Thr Met His
20 25 30

Gln Asp GlIn Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu
35 40 45

GIn Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser
50 55 60

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val
65 70 75 80

Asp Glu Gly Ala Pro Gly Lys GIn Ala Ala Ala Gln Pro His Thr Glu



Lys Tyr Gly Ala Ser Trp Thr Ala Glu Lys Ala lle Ala Gin Lou Asn 180185190 Ser Lys Tyr Gly Lys Lys
Val Leu lle Asn Leu Phe Val Gly Thr Asp 195200205 Asp Lys Asn Ser Val Asn Hijs Val lle His lle Asp
Gin Pro Arg Leu 210215220 Gly Leu Pro Ser Arg Asp Tyr Tyr Glu Cys Thr G@ﬁi fﬁ@/ﬂﬂﬂ&sﬁ)q} 6719
225230235240 Ala Cys Thr Ala Tyr Val Asp Phe Met lle Ser Val Ala Arg Lou lle 245250255 Arg Gin
Glu Glu Arg Leu Pro lle Asp Glu Asn Gin Lou Ala Leu Glu 260265270 Met Asn Lys Val Met Glu Lou
Glu Lys Glu lle Ala Asn Ala Thr Ala 275280285 Lys Pro Glu Asp Arg Asn Asp Pro Met Leu Leu Tyr
Asn Lys Met Thr 290295300 Leu Ala Gin lle Gin Asn Asn Phe Ser Lou Glu lle Asn Gly Lys Pro
305310315320 Phe S8 Trp Lou Asn Phé&CThr Asn Glu lle Mt Ser Thr Val Asn lle 325330335

Ile Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly lle Gly Asp Thr Pro

100 105 110
!

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr GIn Ala Arg Met Val
115 120 125

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly
130 135 140

Ata Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Giy Ala Ala Pro Pro
145 150 155 160

Gly GIn Lys Gly GIn Ala Asn Ala Thr Arg lle Pro Ala Lys Thr Pro
165 170 175

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly
180 185 190

Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser
195 200 205

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys
210 215 220

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys
225 230 235 240

Ser Arg Leu GIn Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val
245 250 255

Lys Ser Lys lle Gly Ser Thr Glu Asn Leu Lys His Gln Pro Gly Gly
260 265 270

Gly Lys Val Gin lle Ile Asn Lys Lys Leu Asp Leu Ser Asn Val Glin



Ser lle Thr Asn Glu Glu Asp Val Val Val Tyr Ala Pro Glu Tyr Leu 340345350 Thr Lys Leu Lys Pro lle
Leu Thr Lys Tyr Ser Ala Arg Asp Leu Gin 355360365 PCTAR2009, fag 67] Aspdqz@ﬁg t Ser Tip Arg “
Phe lle Met Asp Leu Val Ser Ser Leu Ser 370375380 Arg Thr Tyr Lys Glu Ser Arg <A Phe AR 12"
Lys Ala Lou Tyr Gly 385390395400 Thr Thr Ser Glu Thr Ala Thr Trp Arg Alp Gys Ala Asn Tyr Val Asn
405410415 Gly Asn Met Glu Asn Ala Val Gly Arg Leu Tyr Val Glu Ala Ala Phe 420425430 Ala Gly Glu
Ser Lys His Val Val Glu Asp Leu lle Ala Gin lle Arg 435440445 Glu Val Phe lle Gin Thr Leu Asp Asp
Leu Thr Tip Met Asp Ala Glu 450455460 Thr Lys Lys Arg Ala Glu Glu Lys Ala Leu Ala lle Lys Glu Arg
lle 46547047%480 280 285

Ser Lys Cys Gly Ser Lys Asp Asn lle Lys His Val Pro Gly Gly Gly
290 295 300

Ser Val GIn Ile Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser
305 310 315 320

Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly Gln
325 330 335

Val Glu Val Lys Ser Giu Lys Leu Asp Phe Lys Asp Arg Val GIn Ser
340 345 350

LLys {le Gly Ser Leu Asp Asn [le Thr His Val Pro Gly Gly Gly Asn
355 360 365

Lys Lys 1le Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala
370 375 380

Lys Thr Asp His Gly Ala Glu |le Val Tyr Lys Ser Pro Val Val Ser
385 390 395 400

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser
405 410 415

le Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val
420 425 430

Ser Ala Ser Leu Ala Lys Gin Gly Leu

435 440
<210> 21
<L11> 750

212> PRT



Gly Tyr Pro Asp Asp lle Val Ser Asn Asp Asn Lys Leu Asn Asn Glu 485490495 Tyr Lou Glu Leu Asn
Tyr Lys Glu Asp Glu Tyr Phe Glu Asn lle lle 500505510 Gin Asn Leu Lys th&g&?in Ser Lys Gin Leu
Lys Lys Leu Arg Glu 515520525 Lys Val Asp Lys Asp Glu Trp lle Ser Gly Ala Alax<ad0fal Ay Alg g N
530535540 Phe Tyr Ser Ser Gly Arg Asn Gin lle Val Phe Pro Ala Gly lle Lou 545550555560
ITT/KR2009. to 0 -6 712 Gin Pro Pro Rho Phe Ser Ala Gin Gin Ser Asn Ser Lou Asn Tyr Gly
565570575 Gly lle Gly Met Val lle Gly His Glu lle Thr His Gly Rho Asp Asp 580585590 Asn Gly Arg
Asn Phe Asn Lys Asp Gly Asp Lou Val Asp Tip Trp Thr 595600605 GIn GIn Ser Ala Ser Asn Phe Lys
Glu Gif? Ber Ghvoyeametsval Tyr 610615620

<400> 21
Met Gly Lys Ser Glu Ser GIn Met Asp Ile Thr Asp ile Asn Thr Pro
1 5 10 15

Lys Pro Lys Lys Lys Gln Arg Trp Thr Pro Leu Glu lle Ser Leu Ser
20 25 30

Val Leu Val Leu Leu Leu Thr |le lle Ala Val Thr Met Ile Ala Leu
35 40 45

Tyr Ala Thr Tyr Asp Asp Gly lle Cys Lys Ser Ser Asp Cys lle Lys
50 55 60

Ser Ala Ala Arg Leu lle GIn Asn Met Asp Ala Thr Thr Glu Pro Cys
65 70 75 80

Thr Asp Phe Phe Lys Tyr Ala Cys Gly Gly Trp Leu Lys Arg Asn Val
' 85 Q0 95

Ile Pro Glu Thr Ser Ser Arg Tyr Gly Asn Phe Asp |le Leu Arg Asp
100 105 110

Glu Leu Glu Val Val Leu Lys Asp Val Leu GIn Glu Pro Lys Thr Glu
115 120 125

Asp lle Val Ala Val GlIn Lys Ala Lys Ala Leu Tyr Arg Ser Cys lle
130 135 140

Asn Glu Ser Ala Ile Asp Ser Arg Gly Gly Glu Pro Leu Leu Lys Leu
145 150 155 160

Leu Pro Asp tle Tyr Gly Trp Pro Val Ala Thr Glu Asn Trp Glu Gin
165 170 175



Gin Tyr Gly Asn Phe Ser Tip Asp Lou Ala Gly Gly Gin His Lou Asn 625630635640 Gly Ile Asn Thr Lou
Gly Glu Asn lle Ala Asp Asn Gly Gly Lou Gly 645650655 Gin Ala Tyr Arg Ala Ty@ﬁ:&@sn Tyr lle Lys

Lys Asn Gly Glu Glu 660665670 Lys Lou Lou Pro Gly Lou Asp Lou Asn His Lys'Gin goﬁi)nc/FﬁfﬂofiL%qZ
675680685 Asn Phe Ala Gin Val Tip Cys Gly Thr Tyr Arg Pro Glu Tyr Ala Val 690695700 Asn Ser lle
Lys Thr Asp Val His Ser Pro Gly Asn Rho Arg lle lle 705710715720 Gly Thr Lou Gin Asn Ser Ala Glu
Phe Ser Glu Ala Rho His Cys Arg 725730735 Lys Asn Ser Tyr Met Asn Pro Glu Lys Lys Cys Arg Val

Tip 740745750 <210>22 <211>20 <212>DNA <213>Artificial Sequence
Lys Tyr Gly Ala Ser Trp Thr Ala Glu Lys Ala lle Ala Gin Leu Asn

180 185 180

Ser Lys Tyr Gly Lys Lys Val Leu lle Asn Leu Phe Val Gly Thr Asp
195 200 205

Asp Lys Asn Ser Val Asn His Val lie His |le Asp GIn Pro Arg Leu
210 215 220

Gly Leu Pro Ser Arg Asp Tyr Tyr Glu Cys Thr Gly Ile Tyr Lys Glu
225 230 235 240

Ala Cys Thr Ala Tyr Val Asp Phe Met lle Ser Val Ala Arg Leu lle
245 250 255

Arg GIn Glu Glu Arg Leu Pro lle Asp Glu Asn Gin Leu Ala Leu Glu
260 265 270

Met Asn Lys Val Met Glu Leu Glu Lys Glu Ile Ala Asn Ala Thr Ala
275 280 285

Lys Pro Glu Asp Arg Asn Asp Pro Met Leu Leu Tyr Asn Lys Met Thr
290 295 300

Leu Ala GIn Ile Gin Asn Asn Phe Ser Leu Glu |le Asn Gly Lys Pro
305 310 315 320

Phe Ser Trp Leu Asn Phe Thr Asn Glu lle Met Ser Thr Val Asn |le
325 330 335

Ser Ile Thr Asn Glu Glu Asp Val Val Val Tyr Ala Pro Glu Tyr Leu
340 345 350

Thr Lys Leu Lys Pro Ile Leu Thr Lys Tyr Ser Ala Arg Asp Leu Gln
355 360 365



<220> <223>forward primer for IL-4 <400>22 actgottacc cctctgttct20 <210>23 <211>20 <212>DNA
<213>Atrtificial Sequence <220> <223>reverse primer for IL-4 <400>23 agtgtmwmd%ggczo
<210>24 <211>20 <212>DNA <213>Artificial Sequence <220> <400>24 agttcctgca a ﬂdb@d@@ZT
<210>25

Asn Leu Met Ser Trp Arg Phe Ile Met Asp Leu Val Ser Ser Leu Ser
370 375 380

Arg Thr Tyr Lys Glu Ser Arg Asn Ala Phe Arg Lys Ala Leu Tyr Gly
385 390 395 400

Thr Thr Ser Glu Thr Ala Thr Trp Arg Arg Cys Ala Asn Tyr Val Asn
405 410 415

Gly Asn Met Glu Asn Ala Val Gly Arg Leu Tyr Val Giu Ala Ala Phe
420 425 430

Ala Gly Glu Ser Lys His Val Val Glu Asp Leu tle Ala GlIn fle Arg
435 440 445

Glu Val Phe ile GIn Thr Leu Asp Asp Leu Thr Trp Met Asp Ala Glu
450 455 460

Thr Lys Lys Arg Ala Glu Glu Lys Ala Leu Ala Ile Lys Glu Arg lle
465 470 475 480

Gly Tyr Pro Asp Asp lle Val Ser Asn Asp Asn Lys Leu Asn Asn Glu
485 490 495

Tyr Leu Glu Leu Asn Tyr Lys Glu Asp Gliu Tyr Phe Glu Asn ile e
500 505 510

Gin Asn Leu Lys Phe Ser GIn Ser Lys GIn Leu Lys Lys Leu Arg Glu
515 520 525

Lys Val Asp Lys Asp Glu Trp lle Ser Gly Ala Ala Val Val Asn Ala
530 535 540

Phe Tyr Ser Ser Gly Arg Asn GIn |le Va! Phe Pro Ala Gly Ile Leu
545 550 555 560



<211>20 <212>DNA <213>Artificial Sequence <220> <223>reverse primer for%ﬁjﬁé}%%
aacaacaatc tgaggtgocc20 <210>26 <211>22 <212>DNA <213>Artificial Sequerfct vé_ 8809. /0067712
<223>forward primer for IL-8 <400>26 tcctgatttc tgcagctctg tg22 <210>27 <211>22 <212>DNA ~ -
<213>Artificial Sequence <223>reverse primer for IL-8

GIn Pro Pro Phe Phe Ser Ala Gln GIn Ser Asn Ser Leu Asn Tyr Gly
565 570 575

Gly Ile Gly Met Val 1le Gly His Glu lle Thr His Gly Phe Asp Asp
580 585 590

Asn Gly Arg Asn Phe Asn Lys Asp Gly Asp Leu Val Asp Trp Trp Thr
595 600 605

Gln GIn Ser Ala Ser Asn Phe Lys Glu Gin Ser Gin Cys Met Val Tyr
610 615 620

Gln Tyr Gly Asn Phe Ser Trp Asp Leu Ala Gly Gly Gln His Leu Asn
625 630 635 640

Gly Ile Asn Thr Leu Gly Glu Asn lle Ala Asp Asn Gly Gly Leu Gly
645 650 655

GIn Ala Tyr Arg Ala Tyr Gln Asn Tyr lle Lys Lys Asn Gly Glu Glu
660 665 670

Lys Leu Leu Pro Gly Leu Asp Leu Asn His Lys Gin Leu Phe Phe Leu
675 680 685

Asn Phe Ala Gln Val Trp Cys Gly Thr Tyr Arg Pro Glu Tyr Ala Val
690 695 700

Asn Ser i{le Lys Thr Asp Val His Ser Pro Gly Asn Phe Arg lle lle
705 710 715 720

Gly Thr Leu GIn Asn Ser Ala Glu Phe Ser Glu Ala Phe His Cys Arg
725 730 735

Lys Asn Ser Tyr Met Asn Pro Glu Lys Lys Cys Arg Val Trp
740 745 750



<400>27 tgcttgaagt ttcactggca t022 <210>28 <211>20 <212>DNA <213>Artificial Sequence <220>
<223>forward primer for MCP-1 (CCL2) <400>28 ccccagtcac ctgctgttat20 <2 R’;g@g>jgb S
<212>DNA <213>Artificial Sequence <220> <223>reverse primer for MCP-1 (C0L2)-<400 0 6 7 M, |

agatctectt ggccacaatg20 <210>30 <211>153 <212>PRT

<210>
<211>
<212>
<213>

<220>
<223>

<400>

22
20
DNA

Artificial Sequence

forward primer for IL—4

22

actgettecce cototgtict

<210>
<11>
<212>
213>

<220>
<P23>

<400>

23
20
DNA
Artificial Sequence

reverse primer for L4

23

agtgtccttc tcatggtgge

<210>
<211>
<212>
<213>

<220>
<223>

24
20
DNA

Artificial Sequence

forward primer for IL-6

20

20



<213>Homo sapiens <400>30 Met Gly Lou Thr Ser Gin Lou Lou Pro Pro Lou Rho Rho Lou Lou Ala
151015 Cys Ala Gly Asn Rho Val His Gly His Lys Cys Asp lle Thr Lou Gin 202530 Glu lle lle Lys Thr
Lou Asn Ser Lou Thr Glu Gin Lys Thr Lou Cys 354045 Thr Glu Lou Thr Val Thr Asp lle-Rho Ala Ala
Ser Lys Asn Thr Thr 505560 Glu Lys Glu Thr Rho Cys Arg Ala Ala Thr Val Lou i &Rrﬂ@@&o/l'mo 6717
65707580 Ser His His Glu Lys Asp Thr Arg Cys Lou Gly Ala Thr Ala GIn Gin 859095 Rho His Arg His
Lys Gin Lou lle Arg Rho Lou Lys Arg Lou Asp Arg 100105110 Asn Lou Tip Gly Lou Ala Gly Lou Asn
Ser Cys Pro Val Lys Glu Ala 115120125 Asn Gin Ser Thr Lou Glu Asn Rho Lou Glu Arg Lou Lys Thr

lle MetP80135#40

agttcctgea gaaaaaggea 20
<210> 25

<Li1> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> reverse primer for 1L-6

<400> 25

aacaacaatc tgaggtgece 20
<210> 26

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> forward primer for |1L-8

<400> 26

toctgatttc tgeagetctg tg 22
<210> 27

<211> 22

<212> DNA

<213> Artificial Sequence

<220>



Arg Glu Lys Tyr Ser Lys Cys Gel Ser 145150

PCT/RR200./ 006712

<223> reverse primer for |L-8

<400> 27

tgcttgaagt ttcaciggea te 22
<210> 28

211> 20

<212> DNA

213> Artificial Sequence

<220>
<223> forward primer for MCP-1 (CCL2)

<400> 28

ccccagteac ctgetgttat 20
<210> 29

211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223>  reverse primer for MCP-1 (CCL2)

<400> 29
agatctcctt ggeccacaatg 20
<210> 30
<211> 153

<212>  PRT



<213> Homo sapiens

<400> 30
Met Gly Leu Thr Ser Gln Leu Leu Pro Pro Leu Phe Phe Leu Leu Ala
1 5 10 15

Cys Ala Gly Asn Phe Val His Gly His Lys Cys Asp |le Thr Leu Gin
20 25 30

Glu lle e Lys Thr Leu Asn Ser Leu Thr Glu GIn Lys Thr Leu Cys
35 40 45

Thr Glu Leu Thr Val Thr Asp |le Phe Ala Ala Ser Lys Asn Thr Thr
50 55 60

Glu Lys Glu Thr Phe Cys Arg Ala Ala Thr Val Leu Arg Gin Phe Tyr
65 70 75 80

Ser His His Glu Lys Asp Thr Arg Cys Leu Gly Ala Thr Ala GIn Gin
85 Q0 95

Phe His Arg His Lys Gin Leu |le Arg Phe Leu Lys Arg Leu Asp Arg
100 105 110

Asn Leu Trp Gly Leu Ala Gly Leu Asn Ser Cys Pro Val Lys Glu Ala
115 120 125

Asn Gln Ser Thr Leu Glu Asn Phe Leu Glu Arg Leu Lys Thr 1le Met
130 135 140

Arg Glu Lys Tyr Ser Lys Cys Ser Ser
145 150

PCT/ER2009. /006 712



