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The cultivation of the hematopoietic stem cell through
the co-cultivation with the adult stem cell and propaga

ting method.

R Abstract

2 EE2 U XERNE L= 82NES e R S4 28 The invention relates to human peripheral blood more
Of 28t X2 =2, U= MAMIotH =, o2t ZEENR, == K detailed as the cultivation of the human hematopoietic
HEz Fde 2222 8 E 0= otLE 0140l S23HAl stem cell or the precursor cell and propagating method,
XSS Tole Us B3 o, &) HSHH&E HAIE  the bone marrow, and the cultivation of the hematopoi
TE dMSIIME ZMotllA SSHHEES S22 6l= & etic stem cell which cultivates single story after separa
SRME £= dFMES HH2F L SA S 268 20ICH  ting the monocyte outlet from any one or greater selec

ted from the group comprised of the umbilical cord bloo
d and is characterized to cultivate jointly the monocyt

, CD34 Y& AN e outlet cultivated in single layer as described above u
nder the presence of the adult stem cell. Or the precur
sor cell and propagating method.

HUE, SXMESIIME, ZEIA

H

The umbilical cord blood, the adult stem cell, the
hematopoietic stem cell, the CD34 positive cell .

Ol ¥ & ¥ (Representative drawing)
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31 Claim 1:
CIS BHE Z&ot=s 22t ZEPME T= M2HES & The cultivation of the human hematopoietic stem cell
X EA YHi(a) ds 22 S AU BEHN, B L M or the precursor cell and propagating method including
€2 P4 222 FH M8 E 0= otLt 0140l A SHHAIE  the following step: the step : (b) which cultivate single
& et Us, @S tigdcl= & H(b) &I @S e story it separates the monocyte outlet from any one or
2 SHHERE 2t XA Fl SHMEIIME EM OtHIES  greater selected from group comprised of the human pe
HH 2kSt= S ripheral blood which is in (a) freeze preservation, and t
he bone marrow and umbilical cord blood and the step
cultivating the monocyte outlet cultivated in single lay
er as described above with the human origin of organiz
ation adult stem cell presence *** cavity.
a3 28 Claim 2:
M1E0 AHAM, &I HHNEZPR= Has S22t S0 212 MU As for claim 1, the method called the human umbilical
g [0 XE EY2Z ol= Y-, blood originated in which the monocyte outlet is in the
freeze preservation.
3 38 Claim 3:

=, As for claim 1, the method called the selected human

A& tissue originated from group comprised of the human ori

gtg1 . gin of organization adult stem cell is the bone marrow,
umbilical cord blood, blood, soy sauce, skin, gastrointes
tinal tract, placenta and womb.
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A 4% Claim 4:

M1l JAAHA, M) SSHHYS REH = EFHUXNOWA  As for claim 1, the method wherein the co-cultivation

OI2HE =S SE2=Z ot= YE. is achieved in the bloodless gad or the serum medium.

3 58 Claim 5:

M1l JANA, A 2SS SHEIIME: H#HAHEZF  As for claim 1, the co-cultivation is the adult stem cell:

ol HIZ0| 1-5:12 1= ET2Z ol= &Y H the method in which the rate of the monocyte outlet is
1-5:1.

3 6% Claim 6:

ML1EM AAHAM, &I SSHILS 1 LHXI 180AI2F S0 0|F  As for claim 1, the method wherein the co-cultivation

HES S0z ot &Y. is made for 1 through 180 hours.

A 78 Claim 7:

Hestol AAHA, M| S SIS 24U Kl 168AI12F S0 0|2 As for claim 6, the method wherein the co-cultivation
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is made for 24 through 168 hours.
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Claim 8:

M1l [UUAM, &I ZEIHME L= M2 HME= CD34+,  As for claim 1, method of showing the hematopoietic
Thyl.1+, CD45+, KDR+, CD38-, ¥ lin-2| HiY&lx £E4 2 stem cell or the precursor cell is the immunological char

LIEtUWE 2 S22 Z ot &Y. acteristic of the CD34+, thyl.1+, CD45+, KDR+, CD38-
and lin-.

i & 0l= Background Art

2 Y2 A ZEDHNE T= dFMEL Y & SA Y The invention relates to human peripheral blood more

Ol 28t XS 2, 0= XMoo=, It M, == L M detailed as the cultivation of the human hematopoietic

HEZ FdE 222 FH dHE = ofLt Ol 0lA 23 Ml stem cell or the precursor cell and propagating method,

EPE 2clet s HE iot, &) &Skl SHAXE  the bone marrow, and cultivation and the propagating

7S JHSIIME ENGHHA =SHILES SE22 6l & method it cultivates single story after separating the m

I ZEEHE E= HFAES S5S SHAII= L S onocyte outlet from any one or greater selected from t

A -l 28 A0ICH he group comprised of the umbilical cord blood and it is
characterized to cultivate jointly the monocyte outlet
cultivated in single layer as described above under the
presence of the adult stem cell and for accelerating th
e amplification of the hematopoietic stem cell or the pr
ecursor cell.

ZEZME (hematopoietic stem cell) £= &AM Z The self-renewing capacity called the characteristic of

(progenitor cell) = MUHE A Seiottd, ®&R, e the stem cell it is the cell which can be specialized to t
EALI S ERMIEZ 235E & A= NEZZ2A, EIIME2 £ he blood cell including the red blood cell, the leukocyt
Aol MItENSsE, UNE2YSs, I3 Aalls S2 XL e, the platelet etc. the hematopoietic stem cell (hemat
QICH van der Kooy D., science, 287, pp 1439-1441, 2 Opoietic stem cell) or the precursor cell (progenitor cel
000). 1) is derived from the umbilical cord blood, ***, the pol
ydisperse potentia etc. are carried ( van der Kooy D., s

cience, 287, pp 1439-1441, 2000).

Sl ME= 0lss ZE2ME = 8FMEZS 0142 & Presently, the transplant of the hematopoietic stem
SHBOZ LN UL, Sol DEH oIStH LY =2 2 cell or precursor cell using umbilical cord blood is clinica
A SRS W 2heF XD MO MIZEJH HESHAl |y activated. It chemicals of especially, the high-capac
M) 218 SOAMIE s M 22 2ME £= 87 ME= 0l jty when the cancer patient after the therapy is the m
Ao SRt S5 M UEEN, O JHA 28501 =8 alignancies hematopoiesis state the cell of the self-org
ZHE E= HFAHE OIS S0t XEEIH X2 AJACH O anizing is not suitable and when there is no donor of ad
2N SCtd Siad M= BIE =084 =, ult the hematopoietic stem cell or the precursor cell is r

|M 2 ecognized as the important supply source of the transp

O o

O D45, o8 gE5 S =2 2o

(=] TS, T =0 =2 =2
XE Qs 22 AZTEUM &1 220= seteh, A lant. And various diseases are cured through the hemat
AlFo AMIZNHAS DAY 224 MalM SutM A opoietic stem cell or the precursor cell transplant. For
O cC o

=24 2 =S of HH RS £E2 |2 example, in the blood cancer related disease was mainl
H=™g HE1 UCH(Lennard, er al,m BMJ, 321, pp 433-4 Y attempted as the treatment for the perfect cure with
37, 200; Ikehare, Experimental Hematoligy, 29, pp661- class chronic leukemia, aplastic anemia, myelodysplasti
669, 2001). ¢ syndrome, multiple coriander kind, the malignant lymp
homa etc and recently the good treatment record is co
llected in the malignancies autoimmune disease includin
g the breast cancer, ovarian cancer, kidney cancer, th
e solid cancer including the small-cell lung cancer etc a
nd refractoriness systemic lupus erythematosus, the re
fractoriness rheumatoid arthritis etc (Lennard, er al,m B
MJ, 321, pp 433-437, 200; lkehare, Experimental Hema

toligy, 29, pp661-669, 2001).

=848 JOEIA 2ES S 2d ot

defLh oleiet ZE2ME L= dPMEE HES MUEZF But such hematopoietic stem cell or the precursor cell
gs =g =50l R2EB2, 2UH2ZE A cannot help collecting from the umbilical cord blood of t
H0| ULH. =E2MIE £= &85 he umbilical cord only the small amounts of blood. Ther
o] OlAl= HOH Ot XSO0l efore it has the disadvantage consequently that it obt
SHHECH D2l R &E Sk, Z20A 22 otLiet M ains only the cell of the few number. The transplant at
CHEOMAMS Q12 RER2ANE L= 8PAE2 AZ2H SZ0l the state where and the amplification of the hematopoi
Chet 28401 Bt &1 J}ULH ( Cairo M. S., et al., Blood, 9 etic stem cell or the precursor cell will not be achieved
0, pp 4665-4678, 1997; Mayani H., et al., Stem cells, is usually restricted to prepubertal patientses. The con
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16, pp153-165, 1998). L&t =
UE MUES B HsSAIH ZER2ME SHS
OS2 Me|d MES0| &0l ¥S3 2108 diot AT

( Shim J S., et al., Br J Haematol., 135, pp210-213, 20
06)

Motk ZERHE E= MRAEL 01AS AN E 2210
U2 ol ZHDNE = HPHEIE BZO2 2= Il
O HLOl HS REGICH MHEtM 0218t ZHDHE £= &
HEZES HZoR ZE5101 £S510| 9I5H01, 02 JHXl el
EIT Ol B2 E1 2 L0l AT Ol 2.

SIMK A& HEHQI BHLHHZ, MAWM 6 JtHAl
MZEE =4 AHOIE 32l (recombinant stimulatory cytoki
ne)=S BHXIO0N EJot0d B 2rot= YIS0l UUCH Metcalf
D., et al., Biomed Pharmacother, 55, pp 75-78, 2001;
lan NcNiee, et al., Experimental Hematology, 29,pp3-1
1, 2001). HHE AR 0 A= =€ Mol XH(hematopoietic inhi
bitor)0fl L&t SHME MER LD, TIE HR20 M= CHE JI1E Al
HEFE ZEMNE B0l 0l E3tALH Yamaguchi M., et a
l., Exp. Hematol., 29, pp 174-182, 2001).

XTEDHME = 8FAHE BIZA AFZRE = AIOIEDIOI2 24
Mo 0|al Al O DAl 2MIES LIEtW R, O 2o =2

QIGHY 2Zo IEH0IL S CHSt 201 JUCH +H
IL-22| AIE2 ASt HEY SN RLU PHER RE S&E2
S 22 A2dst 2SS LMAIII22 1 AFZ20] st 21
UL SHE R K E SEZ2 X2 ZHEZACZRH EY

L& Z&H0| =X &= &4 0/CH( Rosenstein M., et al., J.

ng

=

cern about in vitro amplification of the human hematop
oietic stem cell at the umbilical cord blood or the precu
rsor cell is and increased for the deca- year passing by
the bone marrow ( Cairo M. S., et al., Blood, 90, pp 46
65-4678, 1997; Mayani H., et al., Stem cells, 16, ppl5
3-165, 1998). Moreover, recently, when thawing in cas
e of the umbilical cord blood refrigerated and stored in

the report and looking into the activity of the hematop
oietic stem cell because the physiological survival rate

of it considerably reports the lowness the lowness has

( Shim J S., et al., Br J Haematol., 135, pp210-213, 20
06)

Therefore, for the transplant of the hematopoietic
stem cell or the precursor cell, the development of the
hematopoietic stem cell which the cage need or the te
chnology which massively obtains the precursor cell is
very useful. Therefore, in order that the hematopoietic
stem cell or such precursor cell was massively amplified
and it obtained many methods and optimal culture tub
proposal development were attempted.

There can be the methods which adds various
recombining irritant cytokine (recombinant stimulatory
cytokine) in the culture medium and cultivated in vitro
as the till now known and representative culture metho
d ( Metcalf D., et al., Biomed Pharmacother, 55, pp 75-
78, 2001; lan NcNiee, et al., Experimental Hematology,
29,pp3-11, 2001). The antibody to the hematopoiesis i
nhibitor (hematopoietic inhibitor) in any kind of researc
h was used. The other stromal cell line was used for th
e cultivation of the hemopoietic cell of the other resear
ch ( Yamaguchi M., et al., Exp. Hematol., 29, pp 174-1
82, 2001).

The cytokine used during the hematopoietic stem cell
or the precursor cell cultivation represents clinically, m
any problems in the transplant. And it has the concern
about the risk of the infection or the oncogenesis due t
o the side effect. For example,, since causing the side
effect which the use of the IL-2 does about three angl
es including the severe hypotension symptoms inductio
n and capillary vessel outflow syndrome etc. the use ta
kes the limit. The capillary vessel outflow syndrome ma
y be the phenomenon that the press juice flowing out f
rom the capillary vessel of the organization is accumula
ted ( Rosenstein M., et al., J. Immunol., 137, ppl1735-1
742, 1986).

Summary of Invention

Sl UHE
n;

yo| 51

[

aJI0IA &8 B2 201, 2 22 ME e €

HMOE 226 CD34+ ZERHE = BPHEE 22
QD SN MEE AREIMEY P
MM BE HYSHE 2002, 01 SHAIZI ZHEOR
CD34+/CD38- ZERAHEE 54 ADl= 222, 2212 0
MOl OHEE ZHDHE = MPNE BAIZ SIS
SDHE LEIHICH Sol, ZHSHEO 0248 £2 SASHE
O, SA4NOZ WS 2251 U= HIHES 08O 0E HE
O FHONE L MPNEE S8 & ACH [etA
o

5%—‘— T = 3
2 XEOMNE T= AAAMES 0/AlS B2 5l Sy

EH
=

t

T Ay

= Al
=kl

0%
L

o on

=

Il

Effects of the Invention

In the above case, the cell culture and the propagating
method of the present invention it inspects closely
show the effect that the CD 34 + hematopoietic stem
cell or the precursor cell is not separated from the
umbilical cord blood and it cultivates jointly to the
state of the monocyte outlet in the adult stem cell and
serum-free or the serum medium. In a short time this
economically multiplies the CD 34 + / CD 38 -
hematopoietic stem cell. The proliferation of the safe
hematopoietic stem cell or the precursor cell is
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Sol M= IR Lo K20 S26H AR £ QUC} increased in and, the transplant. Particularly, the
hematopoietic stem cell and precursor cell of bulk can
be obtained due to the high breeding ratio of the
hematopoietic stem cell using the umbilical cord blood
which it generally freezes and stores. Therefore, it can
be usefully used for the treatment of the patient
having the disease including the blood cancer etc.
clinically requires the transplant of the hematopoietic
stem cell or the precursor cell.

Jl=A Al Technical Task

Oldst 2HIE S ol Zot)] RIGHH, 2 B X= SA S 28 B In order to solve this problem, the inventor previously

o Q| M0l CD34+ ZEHRME = MRAHEE 22|6tK %10, did not separate the CD 34 + hematopoietic stem cell o

5 AOIEIIRIOILE EXE S A2 SER22 AIE6HAl & r the precursor cell with the cultivation for proliferatio

D, SHEIINES 2= HHLSOC2 M SD(2H0 EUXE S22 n. The artificial with moreover, the cytokine or the bloo

ZSZAI2|11, OlA AW AMS HE2 26 0IMEZS M=25t d serum etc. hormone was not used. It effectively ampl

= M22 TEZME = dPAHZO i & SAl g2 ) ified in the short-term by cultivating jointly with the ad

SUSIOR2 M 2 2H2 250 ult stem cell. The invention was completed by developi

ng the cultivation of the new hematopoietic stem cell p
roviding the microenvironment for the settlement at th
e implant process or the precursor cell and propagating

method.
2 2o FE SHz2 o2t YW = L NUHEZ 4 The purpose of being principal of the present invention
E Z2OZ2H HEE L otLt OIAUA =S8 SN provides cultivation and the propagating method for am
o SMEIIMES S5 HY6tH ZEZ2ME L= HFHES plifying the number of monocyte outlet obtained in sele
=E SEAMII= Y L S4l Y-S MSot=0 JAL cted any one or greater and hematopoietic stem cell or
the precursor cell cultivate jointly with the adult stem
cells from group comprised of the human peripheral bloo
d, and the bone marrow and umbilical cord blood.
2Ho 24 L AHE Structure & Operation of the Invention
AD|e SXE g40ot)| R0, 2 2HES (a) 22t LXE M, The above, to accomplish the above objects. And the
== 2 HUHEZ HdE Z22FH A& = StLE OI&0l  invention provides (a) human peripheral blood, the bon
N HEMNEZRE 226 O3, @S o= & ; 2 (b) &4 e marrow, and the cultivation of the human hematopoie
Il SHE HHYE SN ZERE 22t 22 K AHSIIMHME Z  tic stem cell cultivating the step cultivated single story
M otol s v dfot= Bl Z&ot= 22t AER2HNE L= &  and the monocyte outlet cultivated in single layer (b) t
TAES i Y SA 2HS MSEHC he above with the human origin of organization adult st
em cell presence *** cavity it separates the monocyte
outlet from any one or greater selected from the group
comprised of the umbilical cord blood containing step or
the precursor cell and propagating method.
Sol, &) HYMEST=E dS 22 S 22 MUE FH0l  Particularly, it is selected from group comprised of the
D, A 02 2R QP AAHEIIME=S 24, MUE, €,  human origin of organization adult stem cell is the bone
2HR OIS, QIRE, BHEH 2 X=2o2 RAE 2O LF & marrow, umbilical cord blood, blood, soy sauce, skin, ga
BHEIC) E5H, AD| BHRH0) (12 REQMIZ L= MR HEs  strointestinal tract, placenta and womb it is the human
= CD34+, Thyl.1+, CD45+, KDR+, CD38-,  lin-2| ¢  umbilical blood originated in which the monocyte outlet
odEtM EMS LIEHHE HS EXO2 50}, is in the freeze preservation. Moreover, the hematopoie

tic stem cell according to the method or the precursor
cell exhibits the immunological characteristic of the lin-
and the increased CD34+, the Thyl.1+, the CD45+, th
e KDR+, the CD38-.

-

Olot, = 2HE & Mol &FetCh Hereinafter, the invention is particularly explained.

012 39 The definition of the term.
2 2HUM AIRE S0 #3# I ELHME#39#= HER In the present invention, it is discovered in body to the
#183#ME P#IBI#HE LTS U=

ot 0l23te 24X N E meaning called the mother cell which the cell (CD34 po
O ZAMIEZEZE XZISICH HAMQIQ 22 M= DE oy sitive cell) with the capability which names the algoid ¢
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ZE US0HE = A= sHE XY NE(CD34 2d NIE)It
ot 1% EMot=0 018 ZER2 M EetD aFEF o E = o
OiLIMZ2tE 2% 2 S0HA ZH X2 | == /\-I CH

Z2RHIE /\*OP“ AIZEOfl off & ot

S22 MAECE Ol Al

= HNEP#183HUE P#183#E A 0| 23HE ! ':”—017(I
Ct. Ol=2cl S22 MRS HE0E = A= WIH=H s
I UM, =2 EXEIZME = 0.05~0.25% Z‘;EE
XXt N XE2HNELE S50lM RlolH EFE
=gots ZE%EHIEE d TS H & 8= MEZ 23t6ts
S22 JHN AT

= ZHUA AEE EO0 #39#E PN ZH#39#E
NEZ 2oL S8 R M3 €40

o TT o
XI&etCt.

N AL E 80 #39#Z N E#39%#= =8 &
SHGIEE HIME 22 XH*O”%* =
ZE XI&EtCh. EJIHI_%E g2ellsst otsy
Ct=4 MIEOICH EJIME= 2002 E=D|IME, £= otLte)
%JIHIEEF 6P Ltol Rei@#39# M 0l (transit)#39#) MELZ
g , OI= 0l =&2 d=0ol 2MsH SE2 NIE

[yl

IA-I AMESt= 20 #34# 8 M SII N Z#34#8 &
”E|01 I:IH tol 2t "*JIJ} s HH =22 dHE
L= |H| olH}t M O

=2 T —

o
=N
9

= 010l 2XI 04
s, Sim s, B, 2 X
M SHE M7 EMER2EH 22

I OICH.

S SIIME=E MUEEE)U == S0l ESMoIE22 AlE
2ol UOE dMEH2N E0lotH S48 SJIMEE 0l &t
2= 28 OtLict OHE 282 XI=0l 0185t 2Kk ot=

LES0| @AM A LD UL O 0lRe UOE SIIME%= el
===0A 2 e SEC0, JIE0 2 2 diete Eel
E2t Sl MIZE0EOtLlet, LY &2 2t |l ME

ells of the divided myelopoiesis cell in which the used t
erm ' hematopoietic stem cell ' makes the red blood cell
- leukocyte - platelet is able to make all blood cells in t
he bone marrow blood of the normal person exists with
about 1% but it does this as the hematopoietic stem ¢
ell makes blood but In especially, the bone marrow is m
assively produced. The red blood cell - leukocyte - plat
elet corresponding to the cell organizing blood from this
cell is specialized and it is made. And the self-replicatio
n function of making the same oneself has. And about
0.05~0.25% is occupied among the total hematopoietic
stem cell of the bone marrow. The peripheral blood hem
atopoietic stem cell has the property specializing in the
self-replication and the mature cell as the hematopoieti
¢ stem cell which circulates the blood flow while being
derived from the bone marrow.

In the present invention, the cell forming the
organization of the special type the used term ' precurs
or cell ' is specialized to the cell of the special type is n
amed.

In the present invention, the master cell which it
unlimitedly can reproduce is named so that the used te
rm ' stem cell ' form the specialized cell of the boiler an
d organization. The stem cell may be versatility or the
pluripotent cell which development is possible. The ste
m cell can be divided into the daughter stem cell of 2 o
r one daughter stem cell and one originated (the ' trans
ition ") cell. And thereafter it is mature of the organizati
on and it is proliferated to the complete cell of the for
m.

In the present invention, the step that each long-term

of the embryo bud it is progressed it is formed or the st
em cell showing up in the adult step is meant. And the

stem cell is restricted to the cell in which generally the
blastogenesis organizes the specific tissue

It can use from the adult stem cell in which the adult
stem cell of the present invention originates in group ¢
omprised of the breast, bone marrow, umbilical cord blo
od, blood, soy sauce, skin, gastrointestinal tract, place
nta and womb etc. the already is known to have after
dividing.

The adult stem cell is the nature reproductive cell may
be the neural stem cell, specializing the mesenchyme s
tem cell, specializing in the hematopoietic stem cell, bo
ne, the cartilage, the fat, the muscle etc specializing in
the bone marrow cell the liver stem cell etc. can specia
lize in the interstitial cell. Among them, the capability in
which the mesenchyme stem cell can specialize in not

only the bone cell but also the cartilage cell, the fat ce
I, the muscular cell, various musculoskeletal cells includ
ing the fibrous cell etc may be referred to the cell havi

ng.

Efforts of being facilitated than the other adult tissue

and the cell sorting using the mesenchyme stem cell fo
r the treatment of not only such musculoskeletal disord
ers but also the other disease since the mesenchyme s
tem cell exists in the umbilical cord blood and bone mar
row etc. are performed. The cell of the endoderm not o
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2 2310t IS8, XS HZE o|25t22 HA 28 4 nly not only the lobus medius cellular origin, or the ecto
2 EI20| GOM, HIOIEIIMER 22| K6l= gratoz 235 derm originated the differentiation reason for the was e
CX &2 NED &2 s JI=sAH0| I 326l 2 AX  asy to the other stem cell in the bone marrow it was in
CZ IR =Qs RES 2t 90| M20|CH. creased with cultivation and had been being known in t
he existing are made possible. And there is no rejection
by the immunity since using the cell of the self. And th
e possibility that the cell which is not specialized to th
e desired direction causes the cancer to the embryonic
stem cell is very slim and it clinically very has the basili
¢ advantage.
£5l, 2 ¢go o AUz M, S2I&8H 2HIF 22 ZI|M Particularly, as one embodiment of the present
IE )| 2013tH UEs2 8 MUENM :ist ZJ1  invention, the stem cell derived from umbilical cord bloo
NZE AL == UL d having the multipotent it is facilitated to there be no
ethics problem and obtain the stem cell can be used.
HUE2 220 2 22 SIMEE ML Jy=sE 22 L While the amount is known that it has with the stem
AXIHAM HAF0 25| OIRHAILL °'E} MCHE 0l ZE2A  cell in which recently the umbilical cord blood is many o
IO SRE AFMCZE 2HAN 0=, dAHOZ HUE 0l = f the amount the research is actively accomplished. Th
Soff 282 HE2 XSdHAA ot AICJP 20l 0|2 01Xl e umbilical cord blood is known as the abundant source
D A2H, [IHOIA XIZ2E /ot HUHE =S =S AIH =3 = of the hematopoietic stem cell. Since then cities and pr
MEIISE AHZ EEct= MUE 280l 2HUHAME 243t ovinces to clinically cure the blood related disease thro
0 UCH MUES =s+%= el 22 UE UM BHedXl= Al ugh the umbilical cord blood transplant are very much
CH(umbilical cord) Ol Al 2tEtSH Al S Soll 22 £ 20, made. And the umbilical cord blood is refrigerated for th
T 20 HlGH =2 REONE L ESIMEE ZEED QL. e autotransplantation treatment and the umbilical cord
5, MOUE OlAAl LIEFY 2= Q= 0| A B2 =81=20] 4;-¢ blood bank preserved at the usable state is activated a
O|AI0fl HIGH AtEtEl =0 HIEH%*OH IEC 0 Us SIMHE fter the several years in national. The umbilical cord blo
AAH B0 O O] AAHO =22 B2 $|§+ AP A )H|)1| od comprises the hematopoietic stem cell which can ob
MO 0|20 XD QUCH. L&, x1|[Hod01| 2t (2t) EJ1Al tain from the umbilical cord which is thrown away in th
O] =JH(Erices A, et al., Br. J. Haematol. 109: 235-24 € childbirth process to the bone marrow through the si
2, 2000: Lee OK, et al., Blood 103: 1669-1675, 2004) Mple procedure and is endless in comparison with the a
JF ¥0% D Q0. mount and the stem cell. Moreover, it is considerably le

ss in comparison with the transplantation of the marro
w and the research for the application enlargement of
detection and characterization of the stem cell include
d in the umbilical cord blood and its clinic world the gra
ft-versus-host reaction showing up in the umbilical cor
d blood transplant is made. Moreover, the presence (Eri
ces A, et al., Br. J. Haematol. 109: 235-242, 2000: Lee
OK, et al., Blood 103: 1669-1675, 2004) of the lobus m
edius (the mesenchyma) stem cell is reported to the u
mbilical cord blood.

=2 2y AISote 80 #39#HH°t#39#OIEPE Z0= 4 In the present invention, the key in the rearing means

SEM(EZ 0IME & M=ol SA29 Hi)LE ME XIS &2 the task in the environment condition in which the term
(O 2 #183# XX #183#HE S)= =gl o‘_|_g_J_H|9 XA called the term ' cultivation ' this used befittingly artific
St SIAXHOA MEAII= 2 o0|&HCt. 0] 2R @& = ially controls the part (the boiler - organization - cell et

OZ 2& #183#5 T #183#L #183#J| X Ao =4 (04 ©) of living body (the ship of animal and plant mainly ge

SIEFALL AFAO| 201 SOl SR5H0, 1 S0l LT = M2 n_erated with thg microorgani_sm)_or thg living body._ln t

Ol IR =Q8t ROl HEtS == A2 HIX| (i%i’dl)OIEL his case, the Ilyl_ng body, Wh_lch is besides that cultivat
I = HH2ED 2t D arm O MEHO REXOl SOl EA| eq the composition (the partial pressure of t_he_ cark?on
Ol MZEO|L} SAIG| ZQat 2= oo A0 Z2AO|CH BIXI b d|0X|deh0r oxyger_l) pf the tempera:;[ure - humlldltyc-l_ll_ght
o= - . - gas phase etc. is important to the external condition

O,;il ai;i (L:ILHSH% é}i s’[:TH ilHHcHtﬂﬁl f:& #:lloiTS#’“'OE“P most, the important direct influence may be referred to
= *E:O L+ = dieo ;OEI the culture medium it gives. The culture medium may b

et 23S SS=E0IL 4= #183#pH SE Seldts, 21 ¢ yhe source of supply of the direct environment of the
SHEZ AT dES 2FAMANM 2= IS 2 Al (/\& living body all kinds of the nutrients necessary for the

i :synthetic medium)ct) 8L alive or proliferation it is called the culture medium. It s
ays to be in that case in which the culture medium is li

quid the liquid culture medium. It is called the solid med

ium to add the agar - gelatin to the liquid culture mediu

m. According to the kind of the living body cultivated, t
he culture medium which combines artificially, all kinds

of the components and which differentiates all kinds of

the nutrimentses or the osmotic pressure -pH etc. mad
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e is decided on as the synthetic medium (& & :synt
hetic medium).

FHI

LHU A ALE5t= #34#3 4l (proliferation)#34#0/2t= In the present invention, it refers to that the cell the

9015 NEIL 2EE0 S22 20l 20U= 222 M 2 term called the " proliferation " this used is divided and
CHMIZME2 MUWOHA MZ=2DF Bt Ot A2 26tCt.  of the homogeneous grows larger and the cell number i
ME2IF SAEH e AIDI0 0123, §Z20| B3 (E3)& s usually increased of the multicellular creature in vivo.
o Jt= 210 SAIN HOHE D A= 210] BEE0|CF. xﬂ oA If the cell number is proliferated and it reaches a time i
NIEOF SItEI0f Jb= 240, & MIZ LHOIA MIZRO] Al (gr tis common that it becomes the character with the ch
£)T 0 Jte AR s MAOZ PYEsls 2L 20 Ogf ange (differentiation) it at the same time is controlled.

0

L ME28tmo2 E2) IS0 oA 29, CIQ =4 Invivo, in case the cytoplasm is in the cell new the cel
So| LMI|UA B3I LUK 2= AlD|= =4aloz g= lisincreased there is much case of distinguishing into t
0| ST he outgrowth. But if it looks at in that the cell number i

s biologically increased it is justifiable that the time wh
en the eruption does not occur in the generator of the
multicellular creature looks at with proliferation

10

2 ZHO 02t ZEPMNE L= dPME= 212t =S W, = It can originate in one or greater selected from the
=L HNUHEZ A48 222 RH AEHE GtLE 01&0IA =2l human hematopoietic stem cell of the present invention
2 =10, 0IctiliME 21 S0HM S61 MUHE el ZE2AH or group comprised of the precursor cell is the human p
I T=NMIMEE SAC=2 J|=6H. eripheral blood, and the bone marrow and umbilical cord
blood. Hereinafter it among them describes around esp
ecially, the umbilical cord blood originated hematopoieti
¢ stem cell or the precursor cell.
2 YHO TEHDMNE F= MPHE Y 2 SA -2 dS The hematopoietic stem cell of the present invention or
SaE HMUES ol sol0 =S8 e+ E &S thi&ot= M 1th step of cultivating single story the monocyte which
1EHH: BetS HIZe oI =8 Fai2 dHMEJIMEE 22l thaws and obtained: 2nd step of cultivating after dividi
HH2ot= M 28 & W 1AM BHFE MEZ2 8MZ=Jl  ng the adult stem cell from the human tissue originated
NEZ2t S Lot ZE2ME L= MAMES Bl 2 S including the placenta: it is characterized that it cultiv
AUHE IEES 0 SECZ &t & 2EY M UEZ2 £ ates jointly with the cell and the adult stem cell cultiva
X S30AM 0IFH A= 2401 Bt A oHC ted in the first step and the cultivation of the hematop
oietic stem cell or the precursor cell and propagating m
ethod is included. The entire steps of the present inve
ntion may be the be desirable it is achieved in the asep
tic environment.
1. MUE |l GHANERY =5 1. Umbilical cord blood originated monocyte old
friendship acquisition .
2 2YUM, ZELQHE T= M PME= EHE 245t Al In the present invention, the clause cell making the red
T2 MY WME SALS OtC = IEAZE 25HCH 0] blood cell, the leukocyte, and the platelet with the cell
TEHONE C= ERNET= EMHEEOIL HHEEE 22 in which the hematopoietic stem cell or the precursor ¢
X 2ol=0 S8t 982 o0, 0l2{8t DN E = &3 ell organizes blood is referred to. The blood disease or t
HE=s 24, AxdM HHE SORLH 22| S50 he immune disease, and cancers are cured by this hem
atopoietic stem cell or the blood cell but the important
role is. And this hematopoietic stem cell or the precurs
or cell is seperable from the bone marrow, the peripher
al blood, the umbilical cord blood etc.
2 2E0AM L S22 AISote NUHES 212tE X8 X |n the present invention, the umbilical cord blood used
FS=0llA EREF EHOLS 20t MUWEH2Z2FH MFAE a5 one aspect is human may be referred to the be desir
dMoz MOIL|MH, E 2o LEDNE T= HdPME I able to use the umbilical cord blood of the human in th
2SN LYUAME 22te MUES A80ct= 20l BHEASE e hematopoietic stem cell of the present invention or t
Ch. Sol, 2 282 Az ¢4 22 =0 A 22 MU he precursor cell cultivation and propagating method it
gds lsotH A2 R H HHeEl Ml 5 (periperal mononuclear is defined as the blood collected from the umbilical vein

lymphocyte)E ==8&tCt. for connecting the placenta in the mammal included an
d the fetus. Particularly, the human umbilical blood kep
t to the embodiment of the present invention with free
zing is thawed and the monocyte globe (periperal mono
nuclear lymphocyte) is obtained by the since then.

HHE= =28 = B0l el &ol MHF, ds 22
-ol0l

gt HJ1 The umbilical cord blood may be formed of picking, and
HUHEZRH HHNEE 2ot o= LIS e

the publicly known method like the Ficol-Hypaque densi

18 G
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S 78 22l ¥ (Ficoll-Hypaque density gradient method)

22 SN HHE AAEE = UL
AR, USE2 T AE MUHES aisSoto] ooty &
&= &% (phosphate buffered saline, PBS) It £&t510{ 3 4
st =, 3/AE HUEDN SO UI2-0t01 = N (Ficoll-Hypa
que, L5; 1.077 g/m) 0l SHAIZICE. OlM, T2-35t01% 2
M2 AL MOl 4201 &&= 6t0, sI&= MOUES £t
I2-ot0/® SN 202 360 @ Xl X& = 6t= 210] HHE A
GtCh OIE A& 220t HERS, HBMES L EEFSE
Tl &tCt. A E 2 T8 (pasteur pipette) SS0/&5H0 &
MNESOS M22 S22 £J|1, PBS S22 M &
5“H|E"< HHA 2 OIS-ot0| 2 SH0ILL LEE At
£ MHSHC. OIEB 20| +a|£| HHNE=E OEsts d7/E
JIHI&OI Zel Y B0l B2 0IESHAL =M WS AIH &
JI2E 22 = A8 £ UL
2.9XNER R ANSIIHMES 22l L i
2 UHo AHl ESJIMEE 0l0 B2XNEHN Us g, 2
=, Mg, 89, 2t&, 0%, /&2, BeL 2 U3 89
12t ZEUNA R M SIINMEZRH Ecl, AISE
= UACH
Sol, 2 LY 2 BHY2Z AIESt= 22 HHEt XA g
il EJIMEE Ho29 XItd HASIINMERZ 2]
S0, EEERE AIE5E 2 g2l=Ee 2 2Nt &R &
=Ch.

Ei Et(placenta)@ 2 &l =0 EHOtE SIoi SHEAH X =
23 500g, XI§ 15—~20cm, &M 2—-3cm ’é‘,'_'.:_
24 HEl2 SHULCH BBt 1E2 DA 0 JD
CIE SHEZ2 EiOt 20t A2 1 A0l S2H0 22X
EHol &H A0 EHOLIH 2 E2E S2otAH S L. Efet
PSa E’é.“"—l 3502 2HEHN JUCH. E£&, S
Ue ¢ EYs gtoz | A0t
= EHOLSl =JIHIZI ZEZMEHCH &
01I AL ]| 2ol Xr=22 AT Al E D}
FO2M 2HS EI|IMEIF ZT ST,
IHIES %2 0tF S 250 5401
2 23 % IS5

o
-
=]
-
o

J
gﬂHﬂ-
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ty gradient separation (Ficoll-Hypaque density gradient
method) the monocyte is separated from the umbilical
cord blood it freezes and stores the placenta is exfoliat
ed after the childbirth.

Specifically, the umbilical cord blood which becomes
with the freeze preservation is thawed and it mixes wit
h the phosphate buffer solution (phosphate buffered sa
line, PBS) and it superposes at Ficol-Hypaque solution
(the Ficoll-Hypaque, and the density : 1.077 g / ™) of
the equivalent and the diluted umbilical cord blood afte
r doing the dilute. At this time, the Ficol-Hypaque solut
ion may be the be desirable the treble of the Ficol-Hyp
aque solution volume does not exceed the volume of th
e diluted umbilical cord blood it does in order to be lost
temperature before the use. This is centrifuged and th
e red blood cell layer, and the mononuclear cell layer a
nd blood serum layer are separated. It moves to the ne
w tube using the Pasteur pipette etc. only the mononu
clear cell layer. It washes to PBS etc. and the mixed Fi
col-Hypaque solution or the polluted platelet is remove
d in the mononuclear cell layer picking. In this way, the
separated monocyte immediately uses for the separatio
n and cultivation of the multipotent bulb / stem cell or i
t refrigerates to the super low temperature and it can
use after the long-term preservation.

2. The separation and cultivation of the human
tissue originated adult stem cell .

The adult stem cell of the present invention can
use from adult stem cell derived from the human ti
ssue including the breast, bone marrow, umbilical
cord blood, blood, soy sauce, skin, gastrointestinal
tract, placenta and womb etc. the already is know
n to have after dividing.

Particularly, the human placenta origin of
organization stem cell used in the invention as one
aspect is classified as the autologous adult stem c
ell of adult. The autologous adult stem cell does no
t become a problem since using the placenta tissu
e.

The placenta is made among the pregnancy for the
fetus and it consists of the weight 500g, the diame
ter 15—20cm, and the discotic of about thickness 2
~3cm. Supplies the nutrient to the fetus the blood
of the parent includes to space one side of the plac
enta contacts of the parent and the other group co
ntacts with each other with the fetus. The placenta
comprises the amnion, curtain, and 3 layer of the d
ecidua. Moreover, the positive number gives about
the thin and transparent film in which the amnion s
urrounds the fetus. And the stem cell of the fetus e
Xists in the amnion. The stem cell of the parent exi
sts as the film in which the epithelial cell of the wo
mb turns so that the fertilized egg be conceived an
idea in the womb and the decidua is formed. Amou
nt of the stem cell which is in the placenta is quite
abundant and proliferation goes well and the differ
entiation is possible with another cell.

Generally, the versatility adult stem cell is refined
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o Mo

I:II%?_ OIMERNCZRH UsdH HMEIIME
| IHOO, 1xt IS 2N =S8 4 UL
SO HIZFES 2HUHM, EMEIINEZ= X2 A
U2 Uil XI, & DMEM, a-MEM, McCoys5A, Eagle#3
9#s basal, CMRL, IMDM HI X| S 2utEO=2 ANELE
HIEZHHSE X 5 dee oHJOH, gE EdlAm,
HAYLIS, SEFLLR0, csdld S2 3}0}01 MR ot
O, 5| & =350 = DMEM IiHIIE M StCt.
Hol A AFM=Z “ngjlklliol EH Bt X &
MIEZ2l 1xt B2l < FBS, FGF Jt =
X ol A HH%*EPT, *JLIEkIIit_J A= /% SLs X
E MEotL 2l&2l FGF Al EGFE, Z&8& XS
ANE06H0 i %E 2 AL

e

)||

M un 1o
HI &

[¢]

H |-
0% JxA

i 01)|
U
Z

m

oI2t et ZAMESE EClot 22k PBSE M Z &L Al
HE eier =AES 20l HE = S22HLOHA (Imgs/ml)
£ & I8t DMEM (Dulbecco#39#s Modified Eagle M

edium, Gibco) HHXIE OI&di 37CUH A 1AI2Z SO 5t&
H 2ol &Y= 0. &stH 2olle XSS 1004m [
#(mesh)0ll 2HE SN 22X %2 5&% HH= 1
200rpmOilAd 1~1022 & 2elctALH. &4SH2 A
(suction)otd HIE 0l €2 22 PBSZ NES £
O0Orpm2 & 1~-10=22 A 2oLt HE0l U= 2=
SUE HLANEZ Z 2FRAZ 2 bFGFIL &R &N U
DMEM bl XI 0l A 17'(} HH SO OIS0l XY £ O+ H S
Ol EXl %2 NES2 PBSZ MAGHLD, HXIE 2~32 0t
Ct Du_x{lo}mkl |:|H°*o}01 QIZt EHBHOI Al 2c2l8t dHM £
NZEHS +==0HAL

é*gi{l%?lklli.l S

2 YO MEHY & ZSA HHUHM MUHE s SEA
I3 (CD34+, Thy 1.1 +, CD45+, KDR+, CD38-, ¥ |
N-AIEZ2)2 dMEINERAS 2 S HHS2, &I0WA &
HE SMEIJIMEN MUHE A S ME (CD34+, Th
y 1.1 +, CD45+, KDR+, CD38-, ¥ lin- NIX)E &8 &5t
0l SStiol=s XS SEF2=Z L.

HE Aot A= dMEIINE: HAMEZIE SO,
CD34+AM EZ)2| HIE0| 1-5:101 o & &tCt.

ESH &I S 2 SA LEHUA, SSHS2 1 WX
180 A2t S¢t, H}%’—‘.ﬁ}fﬂl_ 12 WXl 168 Al2t S¢t, &
Ct HHE&GHHE 24 WX 168 Al2t S¢F 0I|F 0 XI= 20l
gr& = ottt.

through the method as follows from the human tis

sue including the placenta of the mammal includin
g human with the separation. It cultivates with the
first it can obtain. The adult stem cell in the aspec

t, done with the desirable of the present invention

may be formed of the DMEM medium the insulin, th
e transferrin, selenium, the bovine serum albumin,
the linolenic acid etc is added in one selected from
the culture medium for the cell culture which is ge

nerally used the publicly known cell culture mediu

m, in other words, the DMEM, a -MEM, the McCoys

5A, the Eagle’'s basal, CMRL, the IMDM culture med
ium etc. That is, in the DMEM medium containing F
BS in case of the culture, and FGF of one embodim

ent of the present invention the placenta tissue m

esenchyme stem cell called the adult stem cell, th

e culture medium such as the upper part in case of
the epithelium hair cell it cultivates is used and EG
F can be instead of cultivated using the included c

ulture medium with insulin and FGF.

The human placenta tissue sample is separated
and it washes to the respective PBS. Using the DM
EM (Dulbecco’s Modified Eagle Medium, Gibco) cult
ure medium with the collagenase (1mg/ml) the w
ashed placenta tissue is small pieces cut, it works i
n 377 for 1 hour with chemical decomposition. The
organization filtering the chemical disassembled o
rganizations in 100/ mesh and was not disassem
bled 1—10 discrimination was centrifuged in 1200r
pm after the removal. The pellet in which the super
natant remained in the suction and bottom surface
centrifuged 1—~10 discrimination at 1200rpm to PB
S after doing washing. After floating the pellet whic
h is in the bottom surface in the well at single cells
it cultivates in the DMEM medium in which the bFG
F is contained with the first. After two days was ov
er cells which were not fixed on the dish bottom su
rface washed to PBS. While replacing the culture m
edium at 2—3 it cultivated and the adult stem cell li
guid separated from the human placenta was obtai
ned.

3. The co-cultivation of the adult stem cell
obtained in the monocyte stomodaeum cultivated
in the first step , and the second step .

In cell culture and propagating method of the

i present invention, the co-cultivation inoculate wit

h umbilical cord blood originated monocyte (the C

D34+ ,thy 1.1+ ,CD 45+ ,KDR +, CD 38 - and lin
- cell) in the prepared adult stem cell and the co-c

ultivation between umbilical cord blood originated

monocyte globe (the CD 34 + ,thy 1.1 +,CD 45

+ ,KDR +, CD 38 - and lin - cell aggregates) and th
e adult stem cell cultivate jointly.

Preferably, adult stem cell: the rate of the
monocyte (for example, the CD 34 + cell) correspo
nds to 1-5:1.

Moreover, the co-cultivation in cultivation and
propagating method may be 1 through the be desir
able preferably, more preferably, it is made for 18
O hours for 12 through 168 hours for 24 through 16
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8 hours.

Tsh MESt= HHXIZAM, REXE T= €38 HIXNE ME Moreover, the serum-free or the serum medium it
g 4 QUD HIEZRGNE SEA XA S=#S0| HE is the culture medium used may be referred to the
= 6t Ct. be desirable preferably it performs in the invitroge

n medium it can use.

Z Z30AM ASote HZH S X = 41 20120 % 1n the present invention, the cell culture medium

220 Mt 8 JtX 0142 Ex4 23 FIE 817 E % ysed additionally can contain the assistant ingredi
UL HE S99, &, 4 T= M2 83,0822 2%  ent more than one besides the component as nece
= U Roll HUASE, AEMEDOA ZHOIE, 2XEH ssary. For example, the penicillin, streptomycin su
cldl B, MEIDIOI &I, €= LIAEE S2 a8MH £ & Ifate, AMPh, gentamycin or the nystatin, including,
ZHEE FOle & U the antibiotic and antifungus agent etc. can be add

ed in order to prevent word, the blood serum of th
e minor or human, and the contamination of the mi
croorganism.

) SSHEAEI2 HEOIAE Aot MOIEIA0ILE  The cytokine or the blood serum is not put and the

20 LM, dMEIJIMENAM 2Hl  co-cultivation process is performed for the cell tra

e IN3He gdsoz NUE sl CD34+, Thy 1.1 nsplantation. And the umbilical cord blood originat

+, CD45+, KDR+, CD38-, & lin-H ZJ} SA&E ). edCD34+ ,thy1.1+,CD45+ ,KDR+,CD38-a
nd lin - cell are proliferated the stimulant which th
e adult stem cell secretes.

gl_l
o
0
g
A
e

4. XERNE L I FZNE IS L S4 &l 4. The cultivation of the hematopoietic stem cell
and precursor cell and proliferation confirmation .

a £33, NE &%, The change at the surface marker of the number of
HANZSSE S = HNZ-EX £ proliferated cells and form using the type is the sta
Ol X A2 HMAIZ), HZ 243 NIE 2F (fluoresc ndard cell detection technique like the flow-cytom
ence activated cell sorting, FACS), XtJ| 43 N Z etric analysis, cell sorting, the immunocytochemis
£ 2 (magnetic activated cell sorting, MACS) ¢ 2  try (it dyes for example to the tissular peculiarity
S OZT NE ZE IS M5t &8 @ JEOo = or the cell - cover specific antibody), the fluoresce
TZX0AMC HEZE =X HY, 28 80|F E= =x & nce-activated cell sorting (fluorescence activated
(confocal) E0IZS AF25101 HIZ2 SHEHZ 2 ASHH cell sorti_ng, FACS), the self a_ctivation cell sorting
U, = PCR Y QAR 28 20122 (profiling) It 2 (magnetic activated cell sorting, M_AC_:S) and cell ar
0l Soll S0H0 = 2K S JI2S AIE6I0] SEX 2ai © measured or the form of the cell is inspected usi
Mo Hisl2 =xsto2 M 2 PUHAE & QAL ng the optical microscope or the confocal microsco

pe or since it experiences like PCR and gene expre
ssion profiling and the change at the gene expressi
on is measured using the technology which is kno
wn to have the well in field the change can be moni
tored at the easily.

i)

St &8t AAIZEHO A, EHEHUIA BHZE HMEZ= €6l & In apreferred embodiment, the cell cultivated in

Ol0ll 2 XS JIYH, HE S0 LS U FAa22], ItA N the placenta experiences and the other cell separa

T2, SNIZIEA), L= 2 HNE 228HES M6 tion technique experience and or it is classified usi

,E= 9l 200 2R 22 g2 Al26l0 28 ng the technique, which is known to have in field fo

=T r example, the density gradient cent rifugation, th
e magnet cell sorting, and the Flow Cytometer or t
he other cell separation technique using the classif
ying method which is known in field.

22, SR ZHERAES YEold Y= HEE =536 For example, it has the flow cytometer having

= dHZNE A8 JISs2 M8 E22 MOIEOIEHE  sorting function method using the FACS method (I

AME8 FACS " (Int. Immunol., 10(3):275, 1998), nt. Immunol., 10(3):275, 1998) used, and the mag
I HEE Ar26t= 2, g NIZXLE SO0 22 2lAl netism biz, and the panning (J. Immunol., 141

St S ME A28 MY ¥ . Immunol., 141(8):279 (8):2797, 1998) etc using the antibody which speci
7,1998) S0 QUL L5 M=o HEy wag o 2x fically recognizes the corresponding cell as the me
(0I5, E™ &R0|2t AE)S SOIHOZ 0AlGE X thod of obtaining the cell which is revealed the surf
ECOS L= X85l0 0|2 LHOZ A AR5t w0 ace antigen of the purpose. Moreover, it has the m
oIC}. ethod of using as the column the singleness or this

the antibody which specifically recognizes clearly i
t assembles.
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EZ2? MOIEDH A8
A
e

U B S22 .8 A d, NIZ 29
HX-S018 &Ml £= s 28 €3 i@z =
IIEIE} HIEE HNE 2FJIE Soll Ael=0l OS2 ALE
e ENo e 28s80 =0t MEI 2 En F
ACS-27d itz 962 £= 3842 S O0IEQ HE
welhUol 2E FEE0 22 L E2LE STUANZ

= UL

s YHOZ T MHZO EBHSRAS S0IH2Z 214G
= SHNE ¥§20o2 ZXNGHD, EXNE SN o At
Mol tist 823 =300 €2 258 M) S22 BHE
BoZ M HES &2 Seas FHE £ UCH E&H A
2ol S ZEDO ERE XTSEOZAH, 249 HH &
2SS LEst) Y= MEZE 2elote A& JIs6HL. oDl
Ol AFZ2Jls8t 222 & 2=, FITC(fluorescein isothio

cyanate), PE(phycoerythrin), APC(allo-phycocya
nin), TR(TexasRed), Cy3, CyChrome, Red613, Red
670, TRI-Color, QuantumRed S0| ULH.

S22 MOIE0IHE A8 FACSE2ZANE, &JI0A
=58 EINEENS ~&otld, A2l S2 2EH2

2 NEE 2de =, A8 SHNZ SMots EY &P

HNget N S0A B, SAS &AE S0 SHME S

M= UHE 018 = UL MEO M2 24, HEH
S UASIE EXNEHYA SH NE B82S E80ot,
23 RA0AM 302 WA 1AI2H QLR HIOIESHCH Xt &l
JEEeF HAHO JAeE FR0UE=E NE = 222 MO
E0HZ 2clE HASCH X I EZ EXNLH0 A
A s BRU= HME = X A0l ol 28 24

S Z= g2 2N Ol Mo €Xt XMIE etSe Al

EE E6t, Al 2SS0 A 302 WA 1AI2¢ ﬁvz—?tﬂl
Ol&@SCH ME =, 2X Xt OIXt SHUA S Al
EE S22 MOIENIEHZ 2clE A AlIStCH

M| Y L SAE MEQ SOl ZHINE = A

PHZONAN L= NEESSR0 Kt SSHA &

S St 0140 SHS AR JHSAI0H 5, 40 WY
= @PNE SO0IE R0

SA UHUHAN, TERHNE =
CH &t 3*1{@/\1 CD34+, Thy 1.1 +, CD45+, KDR+, CD
38-, 2 lin-8 A& Jisdt1, €36l B2 &G H = &9l
CD34+0l ChEt &ME AEB6t= 20l

= 0tJUE 00l 22H &
A=, HE Aot AHEs ol
DPOIHEHIEDF S X CD34+EME AZEHL.

CD34 &3 2 2AtE 116 kDal Sl EAXLI=H Q!
OF,1H FAFH F20 O FEXIL EMSID YA2H,
& 2 NEY 1~2% FXZUHAM 28 D=0, Sl =

As the flow cytometer sorting mode, the number
dropping front type, the cell capture mode etc. can
be given. In one embodiment, it is marked by the i
t is evident fluorescently label. The cell is handled
through the cell sorter and the cell is separated ba
sed on the combining ability about their used antib
odies. The particle classified with FACS- is sunk to
the directly within the discrete well of 96 well or 38
4 well plate and the separation and cloning can be
accelerated.

Antibody which specifically recognizes clearly the
surface antigen of the cell through any method is n
oted by fluorescence. The fluorescence about the c
orporate body of the marked antibody and antigen
are measured and the fluorescence intensity is co
nverted into the electric signal antibody has the re
velation of antigen amount of the cell. Moreover, t
he kind of the fluorescent material used is assembl
ed it is possible to separate the cell expressing mu
Itiple surface antigens. Here, the usable fluorescen
t material may be the FITC, the PE (phycoerythri
n), the APC (allo-phycocyanin), the TR (TexasRe
d), the Cy3, the CyChrome, the Red613, the Red67
0, the TRI-Color, the QuantumRed etc.

As the FACS method using flow cytometer, the
method of dyeing the antibody it performs can be
used. The primary antibody and the purpose cell s
ample in which firstly the dyeing of the cell recogni
zes clearly the surface antigen are mixed. It incub
ates in 30 minutes to 1 hour in ice. The separation i
s performed after washing to the flow cytometer in
case the primary antibody is marked by fluorescen
ce. The cell in which the second antibody labeled b
y fluorescence and the primary antibody having th
e bonding activity about the primary antibody afte
r washing the primary antibody is not labeled by fl
uorescence react is mixed. It the again incubates i
n the iced water with 30 minutes to 1 hour. The cell
dyed in the primary antibody and the second antib
ody the separation is performed after washing to t
he flow cytometer.

At least one antibody selected between antibody
to the cell surface antigen which the proliferated c
onfirmation of the cell and cultivation is revealed i
n the hematopoietic stem cell or the precursor cell
is usable. That is, as antibody to the special antige
n of the hematopoietic stem cell or the precursor c
ell in cultivation and propagating method to use th
e antibody about CD 34 + called the antigen the CD
34+ ,thy 1.1+ ,CD45+ ,KDR +,CD 38 - and lin -
are usable.

Moreover, the antibody in which the fluorescent
material or the magnetic MI coro bead is adhered t
o the antibody can use. The CD 34 + antibody in w
hich preferably the magnetic microbead is adhered
is used.

The gene the CD34 antigen exists in the field of
one time chromosome as the glyco phospho protei
n of the molecular weight 116 kDa. And the glyco p
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Jl =8 INZUAN EdI %’@%E} Z2 2ol X8
EJIHES HHE S otL2l CD34 ”5' NIt HIE &
A (veto activity)2 JI& E}_ Ol ENEJUT. HIE M

T MEXMOL CD8 XAH0IBA, Fas cl2tE % class |
MHCE Z&dl= NEZEZAMH, S35 EJ| MXE OlANA H
HHREISS SYGl=e TUMR? 220 Uil d&=o=2
ldlirng RUSOZ M OlAME MEEO MEZS SIHAIII
= Jls2 K= HEe 610 29 =& A X (facilitatin
gceII)E}7 E22J1% SIAUCE. 0l2{E HIE ME 42
249 CD34 %A ZJIAHZN HO BSE O LIEHLCE.

o

a4 udEE Soll =
S i

SJisst & Y9 MXE= Mg
_J.S%"_‘?'_)dlit (CD34+ Thy 1.1 +, CD45+, KDR+,
-, 2 lin-HIZ)0IC. =, & t'“:“_J SHO Ot =
3._F HIEH; Rdl ZEZ2HNE L= dRHE= HA TS
S 4sol AAOUH CD34 cd133, C-kit, CD117, CD45,
y 1.1, & KDROI CH& & &0l CHoH %“é' BFSS LIEHUW
, CD38Y lin0ll CH&t éﬂloﬂ ol S& grS= LIEH

3

@)
)
W

= o

o

= dHUHMN =S8 HIEH
CD45+, KDR+, CD38-,
g, 2duUs, —?—%’g%’—‘?’-m 2=
X,

I, CMRL,
i Xl =
ot =

i CD34+ Thy 1.1+,
2 lin-Ml & &g, EdANH
EJ(:F S22, HIEZ N i
IMDM Xl S LUt OoZ AI2EHE MEHNSE
HEE SOl IS MEE = JqD, HiHEA
RPMI-1640 NI & Hi 2 HZS ALESHCH.

o =2

st 2 LA AHEot=E HEH S HIX A, &0 4
2 020 20 II}E} st JtXl Ol BEXdE2E =0t
2 ERY = AL HE 2, A E= ME EF, 0
MEQ 2= 4D Ak IHILI"'E AEEE00A ZH
OlE, 2 EH2ld B, MEIOIOI A, £ = LIAEE S92 &
HH L SHNIHNSE FHE = UL
A A0
Olot, A E Sol 2 2= OS & Aol &tk
SICH. OIS A AN0lE Q2K 2 £2HS 0lAlot)| s A
OEkI = YO HAJL 0= AAI0O 2ol HEtE=
CR AHKE R X2 SHHNAN S&2 NAS
JP&' KO A K HE NOILCH

ol
g'g

2ANOUOAE MUE Sl ZEZAME, &2A
HHEIINEE

oA
S JI£dt A2, 0 &t

I
e :

hospho protein is revealed in about 1—-2%06 of the n
ormal marrow cell. About 1-2% is revealed in esp
ecially, the initial hematopoietic precusor cell. Rec
ently, it was reported that the CD34 positive cell ¢
alled one among the surface type of the hematoge
nesis stem cell of human had the hemp cloth toe a
ctivity (veto activity). It said to be cell having the
function while the traditionally the hemp cloth toe
cell is the CD8 positivity being the cell expressing t
he Fas ligand and class | MHC and of increasing th
e engraft convenience alive which is transplanted
by selectively causing the cell death about the T-t
ype lymph cell clone managing the immune rejecti
on in the formula and it was called as another nam
e promotion cell (facilitating cell). This hemp cloth
toe cell activating nearly flows into the CD34 positi
vity stem cell of the bone marrow and it shows up.

The cell of the present invention enabling to gain
through the process may be umbilical cord blood o
riginated hematopoietic stem cell (the CD 34 + , th
y1.1+,CD45+ ,KDR +,CD 38 - and lin - cell). Th
at is, the positive reaction about antibody to the o
btained umbilical cord blood originated hematopoi
etic stem cell or the precursor cell is the CD34, the
cd133, the C-kit, the CD117, the CD45, the Thy 1.1
as to the immunophenotype property, and KDR acc
ording to the method of the present invention are
shown. And the negative response is shown about
antibody to the CD38 and lin.

In the present invention, the umbilical cord blood
originated CD 34 + , the Thy 1.1 + , the CD 45 +, th
e KDR + , the CD 38 - and the obtained lin - cell ma

= DMEM, a-MEM, McCoys5A, Eagle#39#s basa Y be formed of the RPMI-1640 cell broth it one sele

cted from the culture medium for the cell culture w
hich is generally used the insulin, the transferrin, s
elenium, the bovine serum albumin, the linolenic a
cid etc the cell culture medium, in other words, the
DMEM, a -MEM, the McCoys5A, the Eagle's basal, C
MRL, the IMDM culture medium etc adds.

Moreover, in the present invention, the cell culture
medium used additionally can contain the assistan
t ingredient more than one besides the component
as necessary. For example, the penicillin, strepto
mycin sulfate, AMPh, gentamycin or the nystatin, i
ncluding, the antibiotic and antifungus agent etc. c
an be added in order to prevent word, the blood se
rum of the minor or human, and the contamination
of the microorganism.

Embodiment .

Hereinafter, the invention tries to be more
particularly explained through the embodiment. Th
ese embodiments only exemplify the invention. Th
erefore it has to a person skilled in the art and it wi
Il be obvious in the relevant industry not to be inte
rpreted that the scope of the present invention is li
mited by these embodiments.

Particularly, in the following embodiment, the
umbilical cord blood originated hematopoietic ste
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Ol o2t Y= =4+ & HUE SHAH saHst =2
PHE L M INE, D2, S5, NUE, SN, 2t 1
2, A2 HEH Y U2 S NZTA Fell A =01
HXEZE AEE = A= A2 SHAHUNN S&2 XAS It
T KO A A k& 2H0ICH.

AAML: AIOE Sl H}HMELS =5

(D AHUE S S ER £=&(cell collection)

Mg A2 XNSAH0l Tet Deitistn A2l A
& 2ot x&—‘i’—DFOﬂH =oAL W2 ANEZ &t

olat-al AEZ X &3 E Nl (citrate-phosphate-dextro
se anticoagulant, CPDA)J} Z& & A= 250 ml E
F &4 F Y (standard blood bag, =& &, =)0

2 E0o UE MUES 37 C =20 =0 A
HA lSA2ZIl E50mEEZ2 §H, 1000 rpm,
in2 XAHOIUHA |4 2260 A4 22l F Bd2
e8P E HA Bl -r|0|'0:| HED 2l HHE
HERE BEAN = A% s2st xHe=2 G
A Z2CE AANoll 25 EFES HHANE

OlEotAth.

r@

(2) CD34+ KIZ2o Nz

UHHY B SN, CD34+ MESS BAX X350 9
HEEED S SACH 0/AS A= IEES 025
0l CD34+ 828 X850 98 S0l oY 2= A=
ANB5HUCH 40 X 103M2 NIES T&35lD s201Ss
HMZEAS XIAIO T2t BDES A#SHACH

AMAIO 2: SHBSIIKNES &S

(1) BHErS HIRE XRO =H|

BHUERe DS nY ANAE22 93 X2 A
Mol D2AMSD 22 P2UANA 4 200 T
DHOI A =TS UD, Xl A2 Ord 8 AMAIE 2
A KA M2t OFAHANA +EL0 RO
NELACH TEE %OMCUM ZEC Us M2l Ags

ez F2

E

A

PBSE 0/&6t0 MZGtH Al

o
=

m cell, and the precursor cell and placenta originat
ed adult stem cell are described. But it has to a per
son skilled in the art and it will be obvious in the rel
evant industry to use the human tissue originated

adult stem cell including the hematopoietic stem c
ell, besides derived from the human peripheral blo
od, the bone marrow and umbilical cord blood etc.

with the precursor cell, bone marrow, umbilical cor
d blood, blood, soy sauce, skin, gastrointestinal tr

act, placenta and womb etc.

embodiment 1 : umbilical cord blood originated
monocyte old friendship acquisition .

(1)Umbilical cord blood originated monocyte globe
collection(cell collection)

According to the umbilical cord blood is the
committee tutorial, Korea university obstetrics an
d gynecology collected in the eutocia and the pre
mature birth childbirth. It was collected.

It centrifuged at under the conditions of 1000 rpm,
3 min the umbilical cord blood kept with freezing is
placed on 37 T thermostat. After subjecting the re
d blood cell to hemolysis using the buffer for the er
ythrocytolysis in order to hit after the centrifugatio
n remove the red blood cell from cloth the centrifu
gation was again performed to the gastric duct sa
me condition. The final deposit was used for the ex
periment as the monocyte outlet.

(2) The fixed quantity of the CD34+ cell.

It became the realtime , and CD34+ cells after the
positive selection with the immunohistochemical
method with identification and it was quantized. Th
is may be formed of the extra-large for aiming at t
he CD34+ antigen using the commercialization Kit i
s the monoclonal antibody. The cell of 40 X 10 3 wa
s included and the slide implemented the entire st
eps according to the indication of the manufacture
r.

embodiment 2: the acquisition of adult stem cell .

(1) The preparation from the organization
including the placenta.

According to the placenta tissue is the Korea
university hospital clinical test Ethics Advisory Boa
rd tutorial, it was collected by the Korea university
annex Kuro hospital in the eutocia and the premat
ure birth childbirth. 1t was collected by the Ahsan h
ospital according to the Ahsan hospital clinical test
Ethics Advisory Board tutorial and it was used in c
ase of the fat for the research. It put into the salin
e solution containing the organization is the antibi
otic and it moved to the laboratory.

The organization gone to the laboratory washed
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EEW O ZFO &l S
H (hemolysis buffer)& OI g
ot L.

@) HEER g

=28 242t By
B4S 08 1~2m
22t LHHI Ot T3 E

A 1TAZOA = 4A
HAZME 0l Sol EE}HIL}HD} Held

0l

S SHH

=3

(]

H =2clet MES

mm
bH

£ MASHHL =

ot¢d

EJIHM=E2 Zel

32 ’“Jﬂ HZ
Xol =

A2 S0t tuo

T SC o

x|o
L=

EFMESSE

2E d
HIA

ZHE2 10000140l =2 E;‘El

dotATH. 1 =,
0 37T BHDI0A =
ANZ2! 43S 100 20l

=
zxg 2

1 Ch.

2 100mm O+ 0l 37T, 5% CO2

g 20

Chet 9 A

ot MBUA GXEJIHME=
I &0 oA

= c}s

= C =/

¥ PBSZ M =oAL Olel

St MEMI:IHIIOHA-I ot RACH AN 2 A2
At SHE NS0t EEAE 01S0t0 2| & b

HEIHES S

i SctA0 2X 10602 JI& KMEZE Zd 0l
HNEFE JIZHNEZS0 90% 2 dEFHA
Ot M =5 BSotACH.

NETE &

283 RP

MI-1640 BH XIOI Al 37 T, 5 % CO2°9| XH2Z HY &t

dHMESIIMES S

Sot ALt

tS0l 1.0 X 10542 HHNEFE &

MAIO 4: ZHRMES EA 2ol

BEWA Y Bl RE/2ad ZUNTE ZaA
H MOIME S50 05U £REH0 U= DEAE-
M ZEMH HNE L0l AXots SASIHMES e =
SIASI0N HHND, A0S RHA AL S 492 e
HEol & 45 ERB 22 YMHD JBHANIZE
JIZ 01850l ERAHAIIE SoH HLBATH

[E1]

AJ| H12 2 290 USMAZE, BE T8 R0 5
2l EOIMIE E=, 209 SIMES O SHS I
S MTRAES 2AA TS YE B MES0 OE
HOICH &) HOIA S0l 8 4 9= XY, ZHDKIE
S HASIIMEL EHE Ko FIINE E= ALK E
o DS IS T, 24A12F, 4BAI2F, 72A12F SO F)tat
S AS LEEHLIQLCH.

using PBS and the debrises of the different organiz
ation and blood cells were removed or tissue blood
cells was removed using the hemolysis buffer.

(2) The separation and cultivation of the placenta
tissue originated stem cell.

It using the sterilized mesh separated each
placenta tissues place on 100® dish small pieces s
liced to 1-2mm size. Thereafter, using 100 wire fa
bric it places on the culture medium containing coll
agenase and it reacts at the minimum 1 hour in th
e culture medium of 37T for the maximum 4 hours,
the organization in which the collagenase was proc
essed was skipped over. In this way, cells separat
ed cultivated in 100mm dish in 37T, 5% CO 2 unde
r condition DMEM medium. In the epithelium hair c
ell, the process of being similar was used and it cul
tivated using trypsin with the separation.

embodiment 3: the co-cultivation of the umbilical
cord blood originated monocyte stomodaeum adul
t stem cell .

The stromal cell of 2 X 10 6 was plated on 6- well
culture flask. The monocyte outlet inoculated whe
n stromal cells were more enhanced than the confl
uence of 90 %o.

In the point of time when cultivating jointly, it
washed to the five burn PBS before the adult stem
cell put the monocyte outlet. Beforehand, in the se
rum-free RPMI-1640 medium, the monocyte outlet
of 1.0 X 10 5 was inoculated with the single layer o
f the adult stem cell cultivated to 37 T, and the con
dition of 5 %6 COZ2.

embodiment 4: the proliferation confirmation of
the hematopoietic stem cell.

It carefuled it was the pipetting and everyday the
anchorage-independence / cohesive property he
mopoietic cell took away in the co-cultivation. The
adult stem cell positioned under the float cobble 5
0- formation hemopoiesic cell remained in the cult
ure flask. The total count of the cell having among
the hemopoiesic cell taken away with vitality succ
eeded using the trypan blue dye exclusion method
and fluorescence immunity cell sorter through the
blood cell counter.

[Table 1]

The table 1 is the monocyte outlet of the present
invention may be referred to the graph for the resp
ective cell number after cultivating jointly and the
epithelium hair cell having the property different fr
om the mesenchyme stem cell of the placenta tiss
ue originated or the mesenchyme stem cell. The h
ematopoietic stem cell it can confirm in table exhi
bits the mode which when cultivates jointly with th
e placenta originated stem cell called the adult ste
m cell or the epithelium hair cell increases for 24 h
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ours, 48 hours, 72 hours.

s, £ laliXl & 1cHlM & = EAE AXE, & &5 Moreover, the obtained CD 34 + cell as described
&l CD34+ HIZX = 42 S0oF IOt A2 LEFWR/ALCH. above it can know at the figures 1a through 1c exh
= J|E0 AEOKNE YOE WY Y, 2= Bl 0| ibit the mode increasing for 4. That is, the culture

2

| REDAEE HA22|510 HILS g ED, 2 ¢yo method letting the existing growth factor, and the

SN LRO SHEI2 ANZSIINMESQ 2ESHI A= 8 hematopoietic stem cell or the precursor cell in the

BN REDHE T= I AMEZ= G2 F0L Z4E  method for cultivating jointly with the adult stem ¢

WE LEFWHALCE. ell in the form of the monocyte outlet of the presen
t invention than the method, which it cultivates th
e hematopoietic stem cell is pre-separated previo
usly the co-cultivation exhibit more, the excellent
the multiplication effect.

SO CHst 2vEtel 4 %4 Brief explanation of the drawing

T la WX lc = NUE Sl GHM=ESR L SHMEIIN Figures 1a through 1c are graph showing the

Lo SSHY =, §FHY }dl Z=220/00 edl 22l=  hourly cell number change of the hematopoietic st
ZTERMNE CD34+A1| T A2HE NIEZ4 BIGE LHEIWH em cell CD34+ cell which the fluorescence immunit
JHTOICHSE 1a: 24AI12tY THO CD34+ HIZES; &1 Y cell sorter divides after the co-cultivation betwe

b: 48AI12t2 M CD34+ M E£: © 1c: 72A12t2 mel en the umbilical cord blood originated monocyte o

CD34+ HIZ2]. utlet and the adult stem cell.

O1 24 OF L)
= 2HE S5l YL SIS MO HE NSHUS AAHS 08 MLEASLCH DetA
SENO2 Q00 JISH0 USH, 2 SHE NAS 2= M2 B o6 HASS (Hal5
= 202 0I8HOME & SUCH A U YEYI SHMS0 LMs QA 22 2,
GIOIES SUXISO Hot0 2R XNl Maus XX ASUCH 2 2HE SAS AF SO
g0l B0l G LU 1SS 9/l DB X AIAEIO HEEOl WA, 2AL HES + g2 2o
calLct
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