





| Study

(BMT)
BMT

[1]

2 3

GvHD

PM

(AM)

[PM]

IBM-BMT

(IBM)

[IBM-BMT]
BMT
PM+IBM-BMT
18 2 PM Phase
Phase | Study
0745
PM PM
donor

Phase | Phase Il Study




BMT
PM+IBM-BMT
H22
8
H23-24
18 2 PM
Phase | Study PM
IBM-BMT Phase | Study
22 3
0745
H24
H22-23 Phase | Study
A.
HLA barrier
23 7 19
GvHR 1106
BMT GvHD
BMT

[PM] [IBM-BMT] CT



MSC

3
HSC
MSC IPS
ES-like cdll 4
DLI
DLI
Int.J.Oncol. 30:1309,2007 Treg
T
RA
Crohn ALS
Immunology 126:552,
2008; Cancer Immunol. Immunother. 559: 1121,
2010 third party
Tansplantation 85: 1151, 2008
transfer (Stem Célls

24:2071,2006; Stem Cells 5:1356,2007)

(J. Hematother. Stem Res. 12:
643, 2003; J. Autoimmunity 30: 108, 2008)
1
metabolic
syndrome



6 Haploidential BMT

MHC
haploidentical 4
Transplant.
Immunology 24: 33, 2010
HLA GVH
7
IBM-BMT 2
(J. Autoimmun. 35: 414-423, 2010)
18 54
aging 10 18 55 65
MSC
MSC
8
UMIN

19 4 1



15
18 54
5
Phase | Study
613 18 9
21
1
poor mobilizer informed
consent 18 12 25

822-824, 2011

Phase | Study

2 3 9

Phase | Study

Int. J. Hematol. 93:

0745

CT

BMT

[PM]

PM+IBM-BMT

[1]

Phase | Study

23 7
1106

GvHD

BMT
[IBM-BMT]

BMT

18 2 PM

PM IBM-BMT

Phase | Study

22 3 9

0745

19



Phase | Study

23 7 19
1106

CT

[1]
(HSC)

cell

(MSC)

ES-like

100

BMT
HSC

MSC

(PM+IBM-BMT)

AM
1t

10

HLA
GvHD

BMT



PM Phase 1 Study

PM+IBM-BMT
IBM-BMT
suspend
Stem Cells 26:2211, 2008
HSC MSC

Bone Marrow
Transplantation 45: 993-999, 2010
IBM-BMT

Neurosci.

Lett. 465:36,2009 J. Autoimmun.35:414-423, 2010

GvHD HvGR CD8T
Ch4T
J. Immunology

190: 2976-2983, 2013

Cell Transplantation 2013

Feb 26. [Epub ahead of print]

MSC

PM+IBM-BMT

100

BMT

MSC

CT

PM

AM
10
10
HLA

GvHD

24 7 25
1106

HSC

IBM-



BMT

ES-like cell

PM+IBM-

2)

4)

5)

6)

7)

45:560-566, 2010.
Ikehara S. The future of stem cell transplantation
in autoimmune disease. 38: 292-297, 2010.
Review.
Imai Y, Adachi Y, Shi M, Shima C, Yanai S,
Okigaki M, Yamashima T, Kaneko K, Ikehara S.
Caspase  inhibitor =~ ZVAD-fmk  facilitates
engratment of donor hematopoietic stem cells in
intra-bone marrow-bone marrow transplantation.
Stem Cells Dev. 19: 461-468, 2010.
Shima C, Adachi Y, Shi M, Imai Y, Okigaki M,
Yanai S, Minamino K, Takahashi K, Ikehara S.
The combination method using magnetic beads
and a magnet helps sustain the number of donor
BM cells after intra-BM injection, resulting in
rapid hematopoietic recovery. Bone Marrow
Transplant. 45: 993-999, 2010.
Vanella L, Kim DH, Asprinio D, Peterson SJ,
Barbagallo I, Vanella Aadipocyte lineage. Vanella
L, kim DH, Asprinio D, Peterson SJ, Barbagallo I,
Vanella A, Goldstein D, Ikehara S, Kappas A,
Abraham NG. HO-1 expression increases
mesenchymal stem cell-derived osteoblasts but
decreases adipocyte lineage. Bone 46: 236-243,
2010.
Hoshino S, Inaba M, Iwai H, Ito T, Li M,
Gershwin ME, Okazaki K, Ikehara S. The role of
dendritic cell subsets in 2.4,6-trinitrobenzene
sulfonic acid-induced ileitis. J. Autoimmun. 34:
380-399, 2010.
Li Q, Hisha H, Takaki T, Adachi Y, Li M, Song C,
Feng W, Okazaki S, Mizokami T, Kato J, Inaba
M, Hosaka N, Maki M, Ikehara S.Transplantation

potential of bone marrow stromal cells into



8)

9)

10)

11)

12)

13)

undifferentiated high-grade pleomorphic sarcoma.

Res. Clin. Oncol. 136: 829-838, 2010.

J. Cancer
Wang X, Hisha H, Mizokami T, Cui W, Cui Y,
Shi A, Song C, Okazaki S, Li Q, Feng W, Kato J,
Ikehara S. Mouse mesenchymal stem cell can
support human hematopoiesis both invitro and
invivo: the crucial role of neural cell adhesion
molecule. Haematologica. 95: 884-891, 2010.
Yanai S, Adachi Y, Shi M, Shigematsu A, Shima
C, Imai Y, Kwon AH, Ikehara S. Adult bone
marrow cells can differentiate into hemopoietic
cells and endothelial cells but not other lineage
cells in normal growth and normal life. Int. J.
hematol. 91: 213-218, 2010.

Feng W, Cui Y, Zhan H, Shi M, Cui W, Guo K, Li
Q, Song C, Zhang Y, Mori T, Gershwin ME,
Abraham NG, Ikehara S. Prevention of premature
ovarian failure and osteoporosis induced by
irradiation using allogeneic ovarian/bone marrow
transplantation. Transplantation. 89: 395-401,
2010.

Hosaka N, Cui W, Zhang Y, takaki T, Inaba M,
Ikehara S. Prolonged survival in mice with
advanced tumors treated with syngeneic or
allogeneic intra-bone marrow-bone marrow
transplantation plus fetal thymus transplantation.
Cancer Immunol. Immunother. 59: 1121-1130,
2010.

Shigematsu A, Shi M, Okigaki M, Adachi Y,
Koike N, Che J, Iwasaki M, Matsubara H,

Imamura M, Ikehara S. Signaling from fibroblast

growth factor receptor 2 in immature
hematopoietic cells facilitates donor
hematopoiesis after intra-bone marrow-bone

marrow transplantation. Stem cell Dev. 19: 1679-
1686, 2010.
Okamoto N, Kushida T, Oe K, Umeda M, Ikehara

S, lida H.Treating Achilles tendon rupture in rats

14)

15)

16)

17)

18)

19)

with bone-marrow-cell transplantation therapy. J.
Bone Joint Surg. Am. 92: 2776-2784, 2010.

Burt RK, Abinnnun M, Farge-Bancel D, Fassas A,
Hiepe F, Havrdova E, Ikehara S, Loh Y, Marmont
du Haut Champ A, Voltarelli JC, Snowden J,
Slavin S. Science. 328: 825-826, 2010.
Kaplamadzhiev DB, Hisha H, Adachi Y, Ikehara
S, Tonche AB, Boneva NB, Pyko IV, Kikuchi M,
Nakaya M, Wakayama T, Iseki S, Yamashima T.
Bone marrow-derived stromal cells can express
neuronal markers by DHA/GPR40 signaling.
Biosci. Trends. 4: 119-129, 2010.

Cui Y, Nakamura S, Shi M, Feng W, Cui Y,
nakamura S, Shi M, Feng W, CuiW, Guo K,
Zhang Y, Ikehara S. A successful hapioidentical
bone marrow transplantation method in rabbits:
perfusion method plus intra-bone marrow-bone
marrow transplantation. Transpl. Immunol. 24:
33-39, 2010.

Mito K, Sugiura K, Ueda K, Hori T, Akazawa T,
Yamate J, nakagawa H, Hatoya S, Inama M,
Inoue N, Ikehara S, Inaba T. IFNy markedly
cooperates with intratumoral dendritic cell
vaccine in dog tumor models. Cancer Res. 70:
7093-7101, 2010.

Li M, Abraham NG, Vanella L, Zhang Y, Inaba M,
Hosaka N, Hoshino S, Shi M, Ambrosini YM,
Gershwin ME, Ikehara S. Successful modulation
of type 2 diabetes in db/db mice with intra-bone
marrow-bone marrow transplantation plus
concurrent thymic transplantation. J. Autoimmun.
35:414-423, 2010.

Lee WS, Suzuki Y, Graves SS,
Venkataraman GM, Mielcarek M, Peterson LJ,

Ikehara S, Torok-Storb B, and Storb R. Canine

Iwata M,

bone marrow-derived mesenchymal stromal cells
suppress alloreactive lymphocyte proliferation in

vitro but fail to enhance engraftment in canine



20)

21)

22)

23)

24)

25)

26)

bone marrow transplantation. Biol. Blood
Marrow Transplant. 17: 465-475, 2011.

Oe K, Kushida T, Okamoto N, Umeda M,
Nakamura T, lkehara S, and Iida H. New

strategies for anterior cruciate ligament partial

rupture using bone marrow transplantation in rats.

Stem Cells Dev. 20: 671-679, 2011.

Zhang Y, Hosaka N, Cui Y, Shi M, and Ikehara S.
Effects of allogeneic hematopoietic stem cell
transplantation plus thymus transplantation on
malignant tumors: Comparison between fetal,
newborn, and adult mice. Stem Cells Dev. 20:
599-607, 2011.

Katagiri K, Ueda Y, Tomiyama T, Yasuda K, Toda
Y, lkehara S, Nakayama KI, and Kinashi T.
Deficiency of Rap1-binding protein RAPL causes
lymphoproliferative disorders through
mislocalization of p27kipl. Immunity 34: 24-38,
2011.

Shi M, Lian Z, Zhang Y, Yanai S, Shima C, Imai
Y, and Ikehara S. Combination of intra-bone
marrow-bone

marrow  transplantation  and

subcutaneous  donor  splenocyte injection
diminishes risk of GVHD and enhances survival
rate. Stem Cells Dev. 20: 759-768, 2011.

Ikehara S.Thymus transplantation for treatment
of cancer: lessons from murine models. Expert
Rev. Clin. Immunol. 7: 205-211, 2011.

Mori S, Fujita S, Yamamoto Y, Li M, Fukuhara S,
Nomura S, and Ikehara S. Perfusion method for
bone marrow cell collection in poor mobilizer
lymphoma patient. Int. J. Hematol. 93: 822-824,
2011.

Ikehara S. A novel BMT technique for treatment
of various currently intractable diseases. Best
Pract. Res. Clin. Haematol. 24: 477-483, 2011.

Review.

27)

28)

29)

30)

31)

32)

33)

Hosaka N, Uesaka K, Takaki T, Zhang Y, Takasu
K, and Ikehara S. Poorly differentiated squamous
cell carcinoma of the nipple: a unique case for
marked exophytic growth, but little invasion with
neuroendocrine differentiation. Med. Mol.
Morphol. 44: 174-178, 2011.

Shimo T, Adachi Y, Umezawa K, Okigaki M,
Takeya J, Taniuchi S, Ikehara S, and Kaneko K.
Dehydroxymethylepoxyquinomicin  (DHMEQ)
can suppress tumour necrosis factor-o. production
in lipopolysaccharide-injected mice, resulting in
rescuing mice from death in vivo. Clin. Exp.
Immunol. 166: 299- 306, 2011.

Hoshino S, Kurishima A, Inaba M, Ando Y,
Fukui T, Uchida K, Nishio A, Iwai H, Yokoi T,
Ito T, Ishii S, Shimada A, Li M, Okazaki K, and

Ikehara S. Amelioration of 2,4,6-trinitrobenzene

sulfonic acid-induced colitis in mice by
immunoregulatory dendritic cells. J.
Gastroenterol. 46: 1368-1381, 2011.

240 (5): 465-469, 2012.

Zhang Y, Hosaka N, Cui Y, Shi M, Li M, Li Q,
and lkehara S. Effects of intrabone marrow-bone
marrow transplantation plus adult thymus
transplantation on survival of mice bearing
leukemia. Stem Cells Dev.21: 1441-1448, 2012.
Shima C, Adachi Y, Minamino K, Okigaki M, Shi
M, Imai Y, Yanai S, Takahashi K, Ikehara S.
Neuroprotective effects of granulocyte colony-
stimulating factor on ischemia-reperfusion injury
of the retina. Ophthalmic Res. 48: 199-207, 2012.
Ueda Y, Katagiri K, Tomiyama T, Yasuda K,
Habiro K, Katakai T, Ikehara S, Matsumoto M,

Kinashi T. Mstl regulates integrin-dependent



34)

35)

36)

37)

38)

39)

1)

thymocyte trafficking and antigen recognition in
the thymus. Nat. Commun. 3: 1098, 2012.

Li M, Vanella L, Zhang Y, Shi M, Takaki T,
Shapiro JI, Ikehara S. Stem cell transplantation
increases antioxidant effects in diabetic mice. Int.
J. Biol. Sci. 8: 1335-1344, 2012.

Hasegawa-Ishii S, Shimada A, Inaba M, Li M,
Shi M, Kawamura N, Takei S, Chiba Y,
Hosokawa M, Ikehara S. Selective localization of
bone marrow-derived ramified cells in the brain
adjacent to the attachments of choroid plexus.
Brain Behav. Immun. 29: 82-97, 2013.

Shi M, Li M, Cui Y, Liu L, Adachi Y, Ikehara S.
CD4" T cell-depleted lymphocyte infusion
impairs neither the recovery of recipient thymus
nor the development of transplanted thymus. J.
Immunol. 190: 2976-2983, 2013.

Li M, Shi M, Abraham NG, Ikehara S. Improved
expression of Sirtl on thymic epithelial cells of
SAMPI1 after intra bone marrow-bonne marrow
transplantation. Cell Transplant. 2013 Feb 26
[Epub ahead of print]

Shimo T, Adachi Y, Yamanouchi S, Tsuji S,
Kimata T, Umezawa K, Okigaki M, Takaya J,
Ikehara S, Kaneko K. A novel nuclear factor kB
inhibitor, dehydroxymethylepoxyquinomicin,

Ameliorates puromycin aminonucleoside-
induced nephrosis in mice. Am. J. Nephrol. 37:
302-309, 2013.

Li M, Ikehara S.Bone-marrow-derived
mesenchymal stem cells for organ repair. Stem

Cells Int. 2013: 132642, 2013.

Ikehara S.A revolutionary BMT method. In: Bone
Marrow Transplantation Across Major Genetic
Barriers (Yair Reisner and Massimo F martelli,

eds.) World Scientific.New Jersey London

2)

3)

1)

2)

3)

4)

Singapore

Taipei Chennai 441-455, 2010.

Beijing Shanghai Hong Kong

Susumu Ikehara. A new concept of stem cell

disorders, and the rationale for transplantation of
normal STEM CELLS AND
CANCER STEM CELLS. Chapter (ed. Dr.

stem cells.

M.A. Hayat) Springer  In press.

Ming Li and Susumu Ikehara: Bone marrow stem

cell therapies for diabetes mellitus and its
complications: STEM CELLS AND CANCER
STEM CELLS. Chapter (ed. Dr. M.A. Hayat)

Springer  In press.

donor lymphocyte
infusion
99
22 4 27 4 29

22
22 1
7 3 ~7 4
22
22 2



1 30
S)
Z-VAD-fmk
100
23 4 28 23 4 30
6)
11
23 5 27 23 5 29
7)
23 1

23 7 2 7 3

8) LI Ming, SHI Ming, IKEHARA Susumu

Treatment of type 2 diabetes mellitus in
db/db mice by intra-bone marrow-bone marrow
transplantation plus thymus transplantation.

40
23 11 27 23 11 29

9)

IBM-BMT Effects of IBM-

BMT plus adult thymus transplantation on mice
bearing leukemia.
40
23 11 27 23 11 29

10)
Mstl
Mstl regulates thymocyte trafficking
and antigen recognition within thymic tissues.

40
23 11 27 23 11 29

11)

23

23
24 1 8 1 9

12)

23

23

24 1 9

13)

23



24 1 17
14)
23
)
24 1 17
15)
11
101
24 4 26
16)
101
24 4 26
17)
LPS
inhibitor
101
24 4 26
18)

101

24

24

DHMEQ (NF-k B

24

28

28

28

19)

24

58
24

11 22 24 11 23

20) LI Ming, LI Ming, SHI Ming, Ikehara Susumu.

21)

22)

23)

Bone marrow transplantation improved SMP30

expression in the liver of type Il diabetes mice.

41
24

53
2012.6.30.

53
2012.6.30.

12 5 24 12 7



24)

25)

26)

27)

kB

24

24
24

24

24
25

24

24

25

24

25

102

28
| )
7 7 ~1 8 ( )
2
1 13 ~1 14 () 1)
/
2)
1 14
3)
115 ()

NF-
DHMEQ

25 6 6 25 6 8
SAMP10
Sirtl
13
25 6 28 25 6 30
Q. Li, H. Hisha, T. Takaki, Y. Adachi, M. Li, J.

Kato, M. Inaba, N. Hosaka, M. Maki, S. Ikehara

Transformation potential of bone marrow
stromal cells into undifferentiated high grade
pleomorphic sarcoma

14" International

August 23, 2010

Congress

August 27, 2010 (Kobe,

of Immunology

Japan)

Y. Cui, S. Nakamura, M. Shi, Q. Li, M. Li, S.
Ikehara

Prevention of premature ovarian failure and

osteoporosis induced by irradiation using
allogeneic ovarian/ bone marrow
transplantation

14™ International Congress of Immunology

August 23-27, 2010 (Kobe, Japan)

M. Shi, Y. Adachi, Y. Cui, M. Li, Q. Li, S. Yanai,
S. Ikehara

Intra-bone marrow injection of donor bone
marrow cells suspended in collagen gel retains
injected cells in bone marrow, resulting in rapid
hemopoietic recovery in mice

14™ International Congress of Immunology



4)

5)

6)

7)

8)

M. Li, M. Inaba, S. Hoshino, K. Okazaki, N.
Abraham, S. Ikehara

Amelioration of cognitive ability in senescence-
accelerated mouse prone 8 (SAMP 8) by intra-
bone marrow-bone marrow transplantation

14™ International

August 23-27, 2010 (Kobe, Japan)

Congress of Immunology

S. Ikehara.

A novel BMT technique for the treatment of
various currently intractable diseases: From
bench to bedsaide
6" International Symposium: Haploidentical
Stem Cell Transplantation.

September 12-14, 2010 (Jerusalem,

Israel)

S. Ikehara. — M. Li

Factors involved in aging: mesenchymal stem
cells and thymus
Multidisciplinary Conference: Lifestyle and
Ageing

October 4-5, 2010 (Pisa, Italy)

M. Li, M. Shi, N.G. Abraham, S. Ikehara
Amelioration of cognitive ability in senescence-

accelerated mouse prone 8§ (SAMP 8) by intra-

bone marrow-bone marrow transplantation

Multidisciplinary Conference: Lifestyle and

Ageing

October 4-5, 2010 (Pisa, Italy)

S. Ikehara
A revolutionary therapy for the treatment of
disorders of hemopoietic stem cells (HSCs)
and/or mesenchymal stem cells (MSCs)
The Fourth International Conference on Cell
Therapy
November 11, 2010 (Seoul, Korea)

9)

10)

11)

12)

13)

Susumu Ikehara.
Autoimmune diseases as stem cell disorders:
Rationale for normal stem cell transplantation for
their treatment.
The 5% Autoimmunity Congress Asia (ACA
2011).

November 17-19, 2011. (Singapore)

Ming Li, Ming Shi, Susumu Ikehara.

Improved SMP30 expression in the liver of
diabetic mice by stem cell Transplantation.
KEYSTONE SYMPOSIA on Molecular and
Cellular Biology

Aging and Diseases of Aging

October 22-27, 2012, Tokyo, Japan

Ming Li, Susumu Ikehara.
Prospects for bone marrow transplantation in
tolerance induction of organ transplantation.
™ Five-Continent International Symposium on
Cardiovascular Disease
April 19-April 21, 2013. (Beijing,
Cjina)

Sanae Hasegawa-Ishii, Shimada,

Muneo Inaba, Ming Li, Ming Shi, Noriko

Atsuyoshi

Kawamura, Shiro Takei and Susumu Ikehara :

Intra bone marrow procedure facilitates entry of
transplanted bone marrow cells through the tenia
of choroid plexus into brain parenchyma. 19"
Annual Meeting of The

PsychoNeurolmmunology (San Diego) 2012.6.7

Atsuyoshi Shimada, Sanae

Muneo Inaba, Ming Li, Ming Shi, Noriko

Hasegawa-Ishii,

Kawamura, Shiro Takei and Susumu Ikehara’

Enhanced recruitment of bone marrow-derived
cells into the brain parenchyma in senescence-
accelerated mice. 19™ Annual Meeting of The

PsychoNeurolmmunology (San Diego) 2012.6.7



14) Sanae Shimada,
Muneo Inaba, Ming Li, Ming Shis, Shiro Takei,

Hasegawa-Ishii, Atsuyoshi
Susumu Ikehara.

Selective localization of bone marrow-derived
ramified cells in the brain adjacent to the
attachments of choroid plexus.

20th Annual PNIRS Scientific Meeting

June 5-8, 2013, Stockholm, Sweden

H.
1.
1) BONE MARROW
HARVESTING DRILL
2011.12.6
US8070690
2) BONE MARROW
HARVESTING DRILL
(
2011.11.23
1949858
3) BONE MARROW
HARVESTING DRILL
2011.7.20
200810003972.0
4) BONE MARROW

HARVESTING DRILL

1)

1y

2)

3)

4)

2011.12.2
HK1122973

223AABZX00163000

JIMRO-TRANS

23 12 28
JIMRO

Medical Tribune 22 5 20
Vol. 43, No.20

22 9 13
10

YAYAHOO JAPAN!
22 9 13

GOO
22 9 13



1199 I-SA

&E;wg ‘

MeFETE 2 17 E

ﬂ;-:ﬁﬁ

[ﬁﬂ%ﬁ%ﬂﬂéwihiﬁﬁ{ﬂkﬁ]

(% )
(EH 40 2 BN S % ) w*
BB QTS () I
&5
WVAE ‘oI :
(BHiyl BH) HEIELE * (€) mH* 4
g ..__Q
T} EPHGE % (1A mm =rS
Me— 2 N/ L % (A o 7 @ﬂ M
HETFG ALK * (Al % —
Bl B I ¢ (11 Qr
gy (n | &
THEE (| — )
e I g “ ww
Tf sk B B M S 31 (0) \ ~ <« \r_nm o —
! |
EYHBDE - o
WEIELFi (1 Mg
MIre (!
TFR B BH AR (1)
0N 74 £— 41" WLEA—TY LA
FETEEE <

TEHHOES

L
Zt
B

il

BH
o)




