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SOMATIC STEM CELLS FOR TREATING BONE DEFECTS

CROSS REFERENCE TO RELATED APPLICATION
This application claims priority to U.S. Provisional Application No.
62/081,880, filed on November 19, 2014, the entire content of which is hereby

incorporated by reference herein.

BACKGROUND

Stem cells are pluripotent or totipotent cells that can differentiate in vivo or in
vitro into many or all cell lineages. Due to their pluripotency, embryonic stem (ES)
cells hold great promise for treating various diseases. Yet, ethical considerations have
hampered the use of human ES cells. Stem cells of a non-embryonic origin would
circumvent this obstacle. These adult stem cells have the same capability for
differentiation as do ES cells.

Multipotent adult progenitor cells from bone marrow have been isolated that
can differentiate into ectoderm, mesoderm and endoderm. Other types of cells,
including marrow-isolated adult multi-lineage inducible cells and single cell clones
derived from bone marrow also have the same multi-potential ability for
differentiation. Such multipotent somatic cells are difficult to obtain, culture, and

expand.

SUMMARY

Described herein is a method of treating a bone defect in a subject. The
method includes administering to a subject in need thereof at a bone defect site an
effective amount of isolated somatic stem cells. The somatic stem cells are about 2 to
8.0 um in size and are L.gr5+ or CD349+.

The isolated somatic stem cells can be obtained by the following procedure:
incubating a sample from a donor subject with EDTA or heparin in a container until
the sample is separated into an upper layer and a lower layer; collecting the upper
layer; and isolating from the upper layer a population of somatic stem cells that are

about 2 to 8.0 pm in size and are 1.gr5+ or CD349+.
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The details of one or more embodiments are set forth in the accompanying
drawing and the description below. Other features, objects, and advantages of the

embodiments will be apparent from the description and drawing, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a set of images that demonstrate repair of a cranial defect using SB

cells. (A): positive and negative controls. (B): SB cells.

DETAILED DESCRIPTION

It was unexpectedly discovered that small adult stem cells, i.e., SB cells, can
be isolated from samples from subjects. SB cells are pluripotent or totipotent stem
cells that can differentiate into cell types associated with the three embryonic germ
layers, namely, ectoderm, endoderm, and mesoderm. See US2012/0034194.

SB cells isolated from a biological sample (e.g., a bone marrow sample) are
about 2 to 6.0 pm in size, CD133-, CD34-, CD90-, CD66e-, CD31-, Linl-, CD61-,
Oct4+, Nanog+, and Sox2-. Among the SB cell population, there is a unique
subpopulation of cells that are CD9- and Lgr5+ (“LgrS+ SB cells”). There is another
subpopulation of SB cells that are CD9+ and CD349+ (“CD349+ SB cells”).

SB cells can be isolated from a sample using the following procedure. The
sample is incubated with EDTA or heparin in a container (e.g., in an EDTA tube)
until the sample separates into an upper layer and a lower layer. The incubation can
be performed for 6 to 48 hours at 4°C. The upper layer produced by the above
incubating step contains SB cells (e.g., Lgr5+ SB cells and CD349+ SB cells), which
can be isolated using methods based on cell size (e.g., centrifuging and filtering) or
those based on cell surface markers (e.g., flow cytometry, antibodies, and magnetic
sorting).

To enrich SB cells, Lin+ cells and CD61+ cells can be removed from the cell
population in the upper layer. Alternatively, Lin- cells and CD61- cells can be
selected from the cell population. Lin+ and CD61+ cells can be removed or selected
using methods known in the art, e.g., FasySep Biotin Selection Kit and EasySep PE
Selection Kit.

To further enrich SB cells, granulocyte-colony stimulating factor (GCSF) or
fucoidan can be administered to a subject before a sample is obtained from the

subject. For example, the subject can be injected with Sug/kg/per day of GCSF for 1
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to 5 days prior to obtaining the sample. Data described below show that GCSF can
mobilize SB cells. GCSF-mobilized SB cells are slightly larger in size, i.e., about 4 to
8 um.

SB cells can be isolated from a sample such as a blood, bone marrow, skeletal
muscle, or adipose tissue sample. In an embodiment where the sample is a skeletal
muscle or adipose tissue sample, prior to the incubating step, the tissue sample can be
first digested with a collagenase to release individual cells from the extracellular
matrix. The sample can be obtained from a human subject.

Isolated SB cells, Lgr5+ SB cells, or CD349+ SB cells can be further
propagated in a non-differentiating medium for more than 10, 20, 50, or 100
population doublings without indications of spontaneous differentiation, senescence,
morphological changes, increased growth rate, or changes in ability to differentiate.
These stem cells can be stored by standard methods before use.

The term “stem cell” refers to a cell that is totipotent or pluripotent, i.e.,
capable of differentiating into a number of final, differentiated cell types. Totipotent
stem cells typically have the capacity to develop into any cell type. Totipotent stem
cells can be embryonic or non-embryonic in origin. Pluripotent cells are typically
cells capable of differentiating into several different, final differentiated cell types.
Unipotent stem cells can produce only one cell type, but have the property of self-
renewal which distinguishes them from non-stem cells. These stem cells can
originate from various tissue or organ systems, including blood, nerve, muscle, skin,
gut, bone, kidney, liver, pancreas, thymus, and the like.

The stem cells disclosed herein are substantially pure. The term "substantially
pure", when used in reference to stem cells or cells derived there from (e.g.,
differentiated cells), means that the specified cells constitute the majority of cells in
the preparation (i.e., more than 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or
95%). Generally, a substantially purified population of cells constitutes at least about
70% of the cells in a preparation, usually about 80% of the cells in a preparation, and
particularly at least about 90% of the cells in a preparation (e.g., 95%, 97%, 99% or
100%).

The terms "proliferation” and "expansion,” as used interchangeably herein
with reference to cells, refer to an increase in the number of cells of the same type by
division. The term "differentiation" refers to a developmental process whereby cells

become specialized for a particular function, for example, where cells acquire one or
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more morphological characteristics and/or functions different from that of the initial
cell type. The term "differentiation”" includes both lineage commitment and terminal
differentiation processes. Differentiation may be assessed, for example, by
monitoring the presence or absence of lineage markers, using immunohistochemistry
or other procedures known to a worker skilled in the art. Differentiated progeny cells
derived from progenitor cells may be, but are not necessarily, related to the same
germ layer or tissue as the source tissue of the stem cells. For example, neural
progenitor cells and muscle progenitor cells can differentiate into hematopoietic cell
lineages.

The terms "lineage commitment" and "specification," as used interchangeably
herein, refer to the process a stem cell undergoes in which the stem cell gives rise to a
progenitor cell committed to forming a particular limited range of differentiated cell
types. Committed progenitor cells are often capable of self-renewal or cell division.

The term "terminal differentiation” refers to the final differentiation of a cell
into a mature, fully differentiated cell. For example, neural progenitor cells and
muscle progenitor cells can differentiate into hematopoietic cell lineages, terminal
differentiation of which leads to mature blood cells of a specific cell type. Usually,
terminal differentiation is associated with withdrawal from the cell cycle and
cessation of proliferation. The term "progenitor cell," as used herein, refers to a cell
that is committed to a particular cell lineage, which gives rise to cells of this lineage
by a series of cell divisions. An example of a progenitor cell would be a myoblast,
which is capable of differentiation to only one type of cell, but is itself not fully
mature or fully differentiated.

Lgr5+ or CD349+ SB cells can be used to treat or repair a bone defect in a
patient. To treat a bone defect in a patient, L.gr5+ or CD349+ SB cells alone can be
administered to the subject at the defect site. The cells can also be administered
together with a bone graft (e.g., an autograft or allograft) or a bone graft substitute
(e.g., demineralized bone matrix, collagen-based matrix, hydroxyapatite, calcium
phosphate, and calcium sulfate).

Lgr5+ or CD349+ SB cells can also be first implanted in a scaffold or matrix.
The scaffold or matrix can then be implanted at the defect site. Stem cell scaffolds
composed of one or more materials (e.g., collagen, agarose, alginate, hyaluronan,

chitosan, PLGA, and PEG) are known in the art.
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A “bone defect” refers to a lack or deficiency of bone tissue (i.e., the
mineralized matrix of a bone) in an area in a bone. A bone defect can result from
various causes, such as trauma, cancer, or a congenital condition.

Both heterologous and autologous Lgr5+ or CD349+ SB cells can be used to
treat a patient. If heterologous cells are used, HLA-matching should be conducted to
avoid or minimize host reactions. Autologous cells can be enriched and purified from
a subject and stored for later use. The cells may be cultured in the presence of host or
graft T cells ex vivo and re-introduced into the host. This may have the advantage of
the host recognizing the cells as self and better providing reduction in T cell activity.

Genetically engineered histocompatible universal donor Lgr5+ or CD349+ SB
cells can also be prepared using methods known in the art. More specifically, the
stem cells described herein can be genetically engineered to not express on their
surface class I MHC molecules. The cells can also be engineered to not express
substantially all cell surface class I and class I MHC molecules. As used herein, the
term "not express" means either that an insufficient amount is expressed on the
surface of the cell to elicit a response or that the protein that is expressed is deficient
and therefore does not elicit a response.

“Treating” refers to administration of a composition (e.g., a cell composition)
to a subject, who is suffering from or is at risk for developing that disorder, with the
purpose to cure, alleviate, relieve, remedy, delay the onset of, prevent, or ameliorate
the disorder, the symptom of the disorder, the disease state secondary to the disorder,
or the predisposition toward the damage/disorder. An “effective amount” refers to an
amount of the composition that is capable of producing a medically desirable result in
a treated subject. The treatment method can be performed alone or in conjunction
with other drugs or therapies.

The specific example below is to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever. Without further
elaboration, it is believed that one skilled in the art can, based on the description
herein, utilize the present disclosure to its fullest extent. All publications cited herein

are hereby incorporated by reference in their entirety.

EXAMPLE
A bone marrow sample was drawn from a human subject and placed in an

anti-clotting EDTA tube. After incubating the tube for 6 to 48 hours at 4°C, the
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sample separated into two layers. The top layer contained a somatic stem cell
population (SB cells), which was further analyzed by C6 accuri flow cytometry,
immunocytochemistry, and RT-PCR. The bottom layer contained red and white
blood cells, which are not smaller than 6.0 pum.

5 Using sizing beads to run the flow cytometry, the size of the SB cells was
determined. The size of the SB cells was between 2 and 6 microns. SB cells were
either Lgr5+ or CD349+. Lgr5 was expressed by 32% of the cell population in gate
P2.

We found that SB cells can be mobilized by injection of GCSF. The same

10 human subject was injection with Sug/kg/per day of GCSF for 5 days. A peripheral
blood sample was collected about 3.5 hours after the last injection. SB cells were
isolated from the blood sample as described above and analyzed by flow cytometry.
As compared to SB cells isolated from the subject prior to the GCSF injection, the cell
size increased to 4~8 micron and the percentage of Lgr5+ cells also increased.

15 Normal human blood (purchased from AllCell) was placed in an anti-clotting
EDTA tube, to which HetaStarch (purchased from StemCell) was added. The blood
sample separated into two layers. CD61+ platelets and Lin+ cells, which include red
and white blood cells, were removed from the top layer using the FasySep Biotin
Selection Kit and EasySep PE Selection Kit, respectively, following the

20  manufacturer’s instructions. After Lin+ and CD61+ cells were removed, a purified
population of Lgr5+ or CD349+ SB cells was obtained.

1 million of the above purified SB cells together with collagen sponges were
engrafted into a SCID mouse at a cranial defect site created by surgical removal of a
section of the bone from the skull. The mouse was analyzed by microcomputed

25 tomography images 3 or 5 months after engraftment of the SB cells in the defected
site. As shown in Iig. 1, SB cells were able to form bone structures to repair the
defect site. A mouse treated with human bone marrow cells that overexpress a human
bone morphogenetic protein 7 (hBMP7) was used as a positive control. A mouse
treated with collagen sponges and PBS only was used as a negative control.

30

OTHER EMBODIMENTS
All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed in this specification may be replaced by an

alternative feature serving the same, equivalent, or similar purpose. Thus, unless
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expressly stated otherwise, each feature disclosed is only an example of a generic
series of equivalent or similar features.
From the above description, one skilled in the art can easily ascertain the
essential characteristics of the described embodiments, and without departing from
5 the spirit and scope thereof, can make various changes and modifications of the
embodiments to adapt it to various usages and conditions. Thus, other embodiments

are also within the claims.
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CLAIMS

1. A method of treating a bone defect in a subject, comprising administering to a
subject in need thereof at a bone defect site an effective amount of isolated somatic
stem cells, wherein the somatic stem cells are 2 to 8.0 pm in size and are Lgr5+ or

CD349+.

2. The method of claim 1, wherein the somatic stem cells are CD133-, CD34-,
CD90-, CD66e-, CD31-, Linl-, CD61-, Octd4+, Nanog+, and Sox2-.

3. The method of claim 1 or 2, wherein the somatic stem cells are L.gr5+.

4. The method of claim 1 or 2, wherein the somatic stem cells are obtained by the
following procedure:

incubating a sample from a donor subject with EDTA or heparin in a container
until the sample is separated into an upper layer and a lower layer,

collecting the upper layer, and

isolating from the upper layer a population of somatic stem cells that are 2 to

8.0 um in size and are L.gr5+ or CD349+.

5. The method of claim 4, wherein the sample is a blood or bone marrow sample.

6. The method of claim 5, wherein, prior to obtaining the sample from the donor
subject, the donor subject is administered with a granulocyte-colony stimulating

factor or fucoidan.

7. The method of claim 1 or 2, wherein the somatic stem cells are autologous or

heterologous to the subject.

8. The method of claim 1 or 2, further comprising, prior to the administering
step:

incubating a sample from a donor subject with EDTA or heparin in a container
until the sample is separated into an upper layer and a lower layer,

collecting the upper layer, and
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isolating from the upper layer a population of somatic stem cells that are about

2 to 8.0 pm in size and are Lgr5+ or CD349+.

0. The method of claim 8, wherein the sample is a blood or bone marrow sample.

10. The method of claim 9, further comprising removing Lin+ cells and CD61+

cells from the upper layer.

11. The method of claim 9 or 10, wherein, before the sample is obtained from the
donor subject, the donor subject is administered with a granulocyte-colony

stimulating factor or fucoidan.

12. The method of claim 11, wherein the donor subject is the subject with a bone

defect or another subject.

13. The method of any of claims 1-12, further comprising administering a bone

graft or bone graft substitute to the bone defect site.

14. The method of any of claims 1-13, wherein the somatic stem cells are

implanted in a scaffold.

15. Isolated somatic stem cells for use in treating a bone defect in a subject,

wherein the somatic stem cells are 2 to 8.0 um in size and are LgrS+ or CD349+.
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[0001]  AHICHITE R A X 51k
[0002]  AHITEZR F5K201445E11 19 H $E A2 1) 32 | & Rk i i 22 2562/081, 880 4G
B, HREAR N R FENARSCLIE NS B .

% BB 4T

[0003] A B ICT H TR TT B BSR4 T 41 P

[0004] KHIT =

[0005]  F-4tiffd N 22 ¥ e ) B A RE Y T 20 A , FLRe TE R N 8BS 7R A Ak vr 2 B Bl 4
A TE R T 2R, IRIR T ES) G LR A 16T & M BRI B IG B W8 1. 58
1M, TEAE ) 25 RO S 1T N ZRESZH M) A& o A GRS U5 1 40 A e 3 LG P 15 o X Ll R
T4 o 2 AR ES 40 i —FER 20 AL RE

[0006] T4y VR H B BE 2 18 RE M AR TH 40 , FLRe b MR Z R IR E DL S IR 2
HoAh SRS 1) A0 M, B0 45 B BE 20 55 1 AR 220 R TS T I 40 DL R AT AR B R I S A
B, B AR Z W RE 0 3 AL RE ) o IR LL 2 38 RE I IR A U AS 2 3RA5 15 7%, e 38

A RAHLEE

[0007]  ASCHT IR B A2 — R IT M N B B8 SO 7792 1% A R i A RCE R 4y
B AR T AR 2 75 SR A ) B B SRR AL o AR A RO /N R 2924828 L Oum H oW Lgr5
+8CD349+.,

[0008] %4 & B AR A v LIS T AR 7R 3845 : T 4548 o DLEDTASH 22 K 15 77 Ui
ERE NN Y = NI R = 2 N - A o = 1 N = - R o =D B N R o = R e |
MoFE, Hok /N A K Z1248. 0um HoWLgr5+E{CD349+.

[0009] DL 1% B ] A i BH A 271 26— AN BRCSE 22 AN SICTit 7 58 B 4015 o A T BH S 17, BL &G
AR LSRN 1B 1 i St 7 S oAl A B S e

[0010]  [ff & fiij ik

[0011] 1 v — 25445, H R O H R FHSBAN AR #E47 () LB BR A0 AE 5 o (A) « BH 4 AR 9 14 %o
8. (B) : SB4HIfII.

[0012] e 4 I e 431 7] 4 441 15 A

[0013] AN RILNBAE T M (small adult stem cells) , L EISBAHAE, AT LA K H
AMEBIFEAR 53 B9 . SBAH N 2 T8 Re B B A Be (1) T- 40, LR Ak e 5 = PR iG IR 2 , B A1 IR
N E R IR E A ORER 4 2R Y . 22 1L, US2012/0034194

[0014]  MAEWIREAR (B0, B BEFEAS) 725 B SBAHAE K /N K Z12426 . 0um, CD133-.CD34~
CD90-.CD66e—CD31-.Linl-.CD61-.0ct4+ Nanog+, L 2 Sox2—. £ESBAH M FE T, 45— Ffojli 4
(R AR B A, HNCD9- K Lgrb+ (“Lgrb+SBAUI™) oA oy — MPSBAH M A , H: yCDI+ & CD349+
(“CD349+SB4HI ") .

[0015]  SBAH M W LAAE FH R B FE 77 AFE AR 53 B9 o 124 A8 FHEDTABRH 25 T4 48+ (il , T
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EDTAE /) #5578, HENAFEAR S B EEFI N 2 355952 0T DLFE4 C R AT I I 6 2248/ o F
DL R R5 37 00 IR AE P21 1 )25 76 SBI AR (5140, Lgr5+SBAH Y & CD349+SBAT ) , Ho 432 ] LA
A AR 48 40 B O /N 92 (B0, 0o RO 90D B0 R 0 400 i R T A 2 0 IR 7 v (9
WA AR P, LL SR 7 ) o

[0016] 47T &% (enrich) SBAUA, A] LA b JZ H BZ I BEFEBR L in+41 i S CD6 1+41 i .
A 3de L, T UM% 0 0 B A% 6L i n— 2 S2 CD6 1 -4 Jf . Lin+ J2 CD6 1+4 Jf AT LA FH AR 45138
) VE T LR EGE R, BN, EasySep Biotin Selection KitfEasySep PE
Selection Kit,

[0017] S 1 33— & SESBANML , 76 M N IRAFFE AR 2 11T, mT DAt AR 40 B 48 74 1) (8]
T (GCSF) BN i (fucoidan) BA%/ME 2T 5 , FESRAFFEAR AR, 1% M4 nT LVESS EA
Sug/kg/BFRFIGCSF P 1 25K o LA T Bir ik () 2040 {2 s GCSF ] LA 3y 53 SBAH A - GCSF-31) 1
(1 SBAH A A /N AOR — 2, R, K 29438 8um..

[0018]  SBYH M A LA MAEAS 43 5, 49 Wt ifi 7« 2 B e B UL, k3 g s ) LSRR AR L TERE A
— i BELERE T D A SAREAS I — AN Sty R, 785 R D R DG , A 2R A Je ] DL A
2 Do B 1 Tl A L DA 47 ) S SR T T ) A PR o 2R AR ] LASRAS B N

[0019] /3B fISBYRAE , Ler5+SBYRA , 5 % CD349+SBLH M i) LA T4 /0 Ak 1 g Sk eh gk — 25 14
BT 10,2050, B 1005 A5 3, % A Bon B R ER L 22 JES T 7 e K
TR, B RS SO R O o K S 40 B A A FH A RT AR AR ) 5 v DA AT

[0020]  ORiE “F4M” RATE— P, HoON AR 2 IR, B RIRE 0 70 (il — Lo fje 2%
(7 AL B SR B 4> e T 240 PR R b B O e ST — P B SR B 1) . 7 - A RE ) T 4R L i)
IR AT LR R IR B ARG - 22 78 B 1 40 M L B R A0 P, FL R % 201k BRCBICRI KT A [R] 1Y) L e 4%
A AR R T . SR R T AR B A T LA AE PR — P A SR Y (HR H A AR S AE T4 X 43
1 BT I 1 T o X T4 T DA R UE B S PR S AR B AR RS, B R
28 VLA R JOR S < 66 5 U PO < SR PR » DA R SR AU

[0021] A SCH BT T T 40 B R S BR ALK o RAE” SEFRAER) 7, 242 18140 i 5l 5 1 40
ATAE P A (B4, 2 AR AR B KA P, 482 R 2 %) 40 M 2E s 1) 25 0 22 B0 4. (e
B, #83320% .30% 40% .50% .60% 70% .80 % .90 % , 8395 %) . — & ik, —Fhsg il
A4 1) 40 B TR 2E B ) £ 0 v 2 /D K 2970 % (1) 4B, 38 9 il 2% 0 He K 2980 % IR AT, LA B2 R
ARt & 22 /DR 2990 % 1 ZmAfL (14m, 9596 .97 %6 .99 %6 B 100%) -

[0022] 7R ASCH Al A Hh SRR, A 0¢ T4 ARE #8 4 (proliferation) ”F1” 91
(expansion)” , & F& AHF S 40 i 25 H @it 43 24 38 i RAE” b7 & fe —FhoR i 2
TR I I A e o A 4 A R A R — PR E I T RE , 28T S, A MR AS S B ) ) 4 S Y
FHFE ) — PhEl 2 PhE SR S /BTN RE « RAE" 704" (45 54 (1ineage commitment)
T 8K A4k (terminal differentiation) IFE & . AL BIPRAE 0] LA, 28401 = , 38 48
T P8 1 3 ik B AR RN R 2 R0 A AR 7, SR A7 7R B0 B /D i A AT
A AH AR A AT R AR AR B AT DL, ER FE DA TR 5 AH OG- 41 B 1 SR8 2H 23 R 1) AR J2
FHHL RPN PR A AN AL S LA R 40 A AT LA 23 b s i i 40 A 1 R

[0023] 4 7E A SCH AT AZ 3 L F IS, RIE7 3 R A2 (1ineage commitment) ” J2” BUA%
(specification)”, ¥ M T 4L P At FE , He b B i =40 B 2= A 40 40 B i g 2 T B —

4
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R 11 PR S 3 L 1) A 20 B SIS 2R o i 1 AL T 36 o 8 1 O Sl A i 40 3L

[0024] ARG Z AR A" & 48— Phaf B RS R 58 45 7044 B0 200 PRLER) e 24 16 0 A o 25451 T
T AR AL A S LA ) AL B R DA 23 A o i B i &R, AR b S 80— Mdr e 4
S TR 11 S 2 ) I A AT D o 3, 48 TR 20 A 5 3 H A B ) B R B A A OB X T AR
SO, ARAE “HHANR” S 48— PR, JLR 8 2l — FhoREE I A S &R, FoaEak — R AN 40
53 R 77 A T 2RI A o AH 20 R S4B 2 — AP ROULZE R (myoblast) , HAAN RE 8 734k
i — PRSI, (H 2 e H B AN 58 A A S8 A 4

[0025]  Lgr5+B# CD349+SBAN M I LA FH K ¥ I 548 5995 N AR N 6B B B 452 . O 1 YR T 0
NAR P B #8645, Lgrb+ B CD349+SBAH ] LA Bt it FH 25 12 AN AR B4 A o 122 200 P . T
DU R B #& A28 (9, B AR R A A sl B A S AR RS AR ) Bl B A i (B an, 254
o S 2R U R T R 1 R 2 T TR K R , DA R R AT) — S FH

[0026]  Lgr5+B¢# CD349+SBAM Mt v] LA S N T 3 2R 80 28 it N o 12 S 2R B A 4k T AN
TRAAAL o 2H BT 40 S R A — AP el 2 FhodA R (940, e R e L BTG 0 IR B L I B IR
(hyaluronan) 755 K# \PLGA, LA JZPEG) S A AT 4 %011

[0027]  “ErEERAR7 A2 FE T A P I — A XD B B A B ZH R (B A
) o B B ER AR O] DR R T S B S AR I R R B a0 G049 i » B S R PR

[0028] Syt K2 [ AR ) Lar5+8% 3 CD349+SBAH i — 3% 35 ] LA FH K VA I N o tn SR A FH 5
T GH P, B 3% B3 4THLA-BC B (HLA-matching) DA IRE G 18 35 I 3 B3 A8 15 3 e S Uk 1) e
b o ER B 20 AT DA AN E B B Ak DL R At A7 DL £ Ja - i 4R BT DATETS R (ex vivo)
T8 EECE B THMIAZAE N T OAEE IR, DL R S NETE £ L] B A 1A SO T R4
TR 5310 F P DA R o T4 e 37 e i 4L B A 4

[0029]  #ife TRESUE R H LM A ETT eIt # (histocompatible universal donor)
Lgr5+B4 CD349+SBAH A , 1 m] LA FH AR S0sk 8 010 J5 V25K il 2% o BEARE T3l , A SC R F IR 1
T2 i v DA T DS A% TR 208 BOAS 2 L3R 1 T TRUMHC /) 7 o i 40 . mT DL 37 DA A2 s
FRIEA AN IA A R A0 B 2 T TR A T THRIMHC 23 7o 2448 T A e i, RIE7 AR IR &
FEAS R UL 51 [ B B R OB R A A SR TH b, B3 RO 1 R 1 0 A R e 1 9 BB A 2
T LR o

[0030]  “YAJT (Treating)” 48 Mt F—Fpel &9 (Blan, —Fhanpdl &4) ) &K, 1Z Mk
A ZPIEBCE A T R A 0 AR » H A TR B 22 F 1R B3R (remedy) JEIR K
VBT » BCE PR AZIPIE » o9 E IRDRER , TR 4k R IR IR AS , B0 5003 /e R IR “FF
ME” RABH SV ERE S AEIR ST MR N P2 AR R 7 B R B 45 3 IR YT I 7732 AT DL s
AT B 4 S A 29 MBS T VR BT

[0031] DA RE 5 1 S it 491 B A 5 A AN ASAE BRAE 1T 5 DA K TG v AT AR 7 AN BR sl A 28 11
HRE Ty AL — D TEH IR TEOLT , TS HARN AR YE A SR Ui B | B 0% e KARJE
HASE FHAS A T o A ST HR 5128 1) 430 HH R P DL SRR 3 N DAAE 225 £

SE e {51
[0032]  MANEAMAHLH B BEREAS UL LSBT Jrikt M A EDTASE h o 24 °C R 15 97 I N 6 5248
NI Z 5 AR AR B JZ - TIUZ & B AR T 40 e (SBANAR) , Fet i Coaccuri i N4 i

5



CN 106573018 A W OB P 4/4 T

AR AR MG 2, DL ART-PCRT LAt — B B 0 07 o JR 2 3 8 40 ) B IV 40 B, AN /N T
6.0ums

[0033] 8 F 7 /N ER R AT AR B A , 1 58 SBAH L 1 K /s o SBAR AN K/ R4 T-2H16
K 2 18]  SBAH LA /& Ler 5+ 38 /2 CD349+. P21 (gate) H I A BLEER 32 % FRikLer5.

[0034]  FR AT B SBAH AL AT LAl v S GCSF T LA Bh 51 o AR R () N AN VE S PLSug / ke /&
RIGCSF I 5K o i e I 48 R 23 . 57N 22 J W B )30 1) IS E AR - SBATBE & an LA b iy
A MR A 73 28 UL S 28 o i SR AR B AR SR 20 7 o 24 55 GOSFYAE S LR AAZ AN 7 25 11 SBA
EE L, M) R /N3 0 22 4~ 81K BA S Lagr 5+ LI B 43 b 38 .

[0035] B¢ IEH A AR (W E FAL1Cell) i E T Hikt M EDTARS Fb , ¥ iHetaStarch
(A T-StemCell) o ML FEA SN B B 2 - CD6 1+ L /AR FIL i n+ 41 i, oA HE 41 &% (4 if i 4
B, o3 ) A B 1) 3 TR A Ui BH SR 8 FHEasySep Biotin Selection KitAlEasySep PE
Selection Kitifi N\TRERTIT .2 5, B EILint FICD61+40HE , 3K15 — Fh & 4lifh 1 Lgro+a% 3
CD349+SB4H AL Ff .

[0036]  —Fq FiANLA B aifb ) SBAR A% 7] Jie Jif 2 1 ¥ 49— i AN 22 SCTD /N B T Fid ik 432
Wb, A NPT RS RA — Bl B BT P A FESBAHMIAEL N TBRAAL 3ERSAS H 2 )5, i@ i A A
THEANLTE TR AR 7 /N R o anfm] B 1 B 27 (1), SBAR B AE 6 T2 1 i i 445 74 LUAZ B ik
FAAk o — PP AN S BEAN MK IR T /N 12 N B Rl AT I B 3Rk — Bl N 8B RO 1 B
H )57 (hBMP7) , FHAE FH P06 8 o FH R I 5 i 1 Mg 4 1 S PBSSRIG T 1R /N B, AR B 1456 i
[0037] AN T %

[0038] A5 HH 4 B A I A EARHAE AT A DUARART 25 10 AT 2H 6 o AR U BA 5 B A FF 19 & A
AIERT LA S AR [ 0 L 355 0, B0 AR B B0 = AR R AR SR AE o R , B AR 5 A B
BRIA , 73 W BT 28 FE I S AN RAE AU R — Fhid FH 2R 51 3 580 a5 AL R i 52451

[0039]  ALA ER U0 BH , A s AR N B3 AT LLZS B H 0 5 B i 3R S i 77 S 1 06 23R ARFALE
DL GBS T RS PRI YE R B 15 00, AT DA HS STt 7 58 4% P o 1 1 5 38 A A DA 3
P FE ) FHE RN S A o DRI , HE A1) S e S MV AE AR ZE R I Ve FE Y o
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