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Days after transplantation Days afer transplantation Days after transplantation
ASBITED LB BN ERE) F&
AZRRHT
(J Clin Oncol 23:5074-87,2005) AR N
o pys pyem SAROBITIHT, AMFIHT SHLABE FRAS
& 0.50° 26 OBHERLLTOBHEFHOBREROLEEF T,
R ' ' ERERERCLTOIUFRAH (BIEGVHD, it
B 0.71* 0.98 GVHD. B&. £F. BREMITHLT. BHBHEMARH
aGVHD(II-V) 114 1.86* mh#¥MRBiEE LB-1-,
cGVHD(Ext) 1.89% 1.89" £HICBET SRRICEALTHEREINIASRITOK
Neutrophil - " §t2<ﬁ0)$§§b‘§'§&')6hf:o &ﬁﬁﬂ‘]#&ﬁﬂ:&é?&ﬁ
engraft 0.31 0.59 EROEGOBRENERADND,
Platelet engraft 0.52* 0.55* EELEEX TVWAXRAFORENDE, -, IAHAN

HHEERENMILYKRENEBMTO S MNPBSCTLY BYF

*p<0.05, **p<0.01
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El?,ﬁﬂﬁﬁéﬁot
BHLAG R R B BRI Ol

—Flow PRAZKIZ & AHHLAR K O#B —

BB ER A% - A, BERES
: A0 EF BE ¥ RE 75

£ B 29y F

[3%] CMML. MF
[EREEE] HIT4E10R MERFOI-HMMTE
HITE12R WRES

[REE] 19 IBME 52 WHEHE

(FESFEE)} 7 a—i(—), &s53(=),

(MME) FRI174ETR, TREROT-HLERSEB, WBC 137500(Neut. 32%,
.Eos. 16.6% Bas 0.5% Lym 4.5%-Mon. 13.5%, Met. 7.5%, Myel 225%
Pro, 1.0%, Blast 2%), Hb 10.5, PLT 11.1x 10', #HlZ. hypercelluiur®, 3
REBBRRESHY, TATS—EBMEHEI20%. BB 47, XX,

1(9:12)(q34:q15). + 21 T&HY, CMMLEBIR, HUBEThBROIVFO—L

154\ 200642 R 26 B MR EMARRABMBNET 2L, BHIIS
AR RS SR YSHL AU ISR T o1z, ERABMLY
ABIEdry taps sy, FHOMRIF REHHET. MDA LTSI,

- #RiR(1)

0 0 30 . 80 90
Chimerism XY  03.5% 7688 o1.4% 55%
XX 14 22.8% 8.0% 955
in BM in P8 inPB in Teelt
&3 Neut >500 dayl7 PLY >27% dayi?
sGVHD : grade |

AR

+ RHLARGKOFE L EMGEREEORRTALMLLE
BIEHSNEL, LIL, HHAF—-BBHETHIBRIE. DRB
WHE T, w#&ﬂgmwu&m&ae:-aamnws_
ERHSHRTINS,

- BEEAGOBXICHL, BELBHROREMEBHE. /02
47— BRBHEOESASHRLEML T EN TR, B
R BHER TR F—OU I ET U MHIH 3 BHRHLAGU RS
BHRACEASERETHLMILTIKI LS BELEDWS,

- BHLABAREE R R M HIZ AT, rituximabDR 5, f/h
FEXRIES. EOREROXRESCLYERE S ERHEE

BLIOTHRET S,

BRRGHARGR SY—=2Y

Flow cytometry %

{%hul
MILE. BEAE
Donor : &
FE  : Flu 25mg/m2+Mel 80mg/m2+TBI(4GY)

day -10 half dose rituximab
day —1 BS2BRHEN+—JUPCH (40U)
W:3CDI4RRIE SR © 7.66 ¢ 108/ke

SEEMSH : FK + short MTX

HLA A B c DR

mother 24 54 52 1 12 9 15
(2402) - (5401) (5201). (0102) (1202) (0901) (1502)

recipient 24 54 59 1 9 41
(2402) - (5401} (5901) (0102) -  (0901) (0405)
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Skin rash < _ammmn
Favey 4B XN

.
Liver dystunction B sl e ..,

WBC{x 109/ 1)

2 PL40W

ritexinat N

14

&5¥: Neut >500 day14 PLT >27 dayl9
8GVHD : grade T(day 49), erade V(day 120)

Flow PRAZE R

REOHARRITH T SRHAREAFET S&. LARRERHLARU SRS TS (RE(1).
B0, RBESFS, HHARK-HAGR-E—X) NS R ER/T,
FICRIBLEREHGE MR S, RHLARKERSTSH(RR(D),

ES(00. BERAL. REAOATCHRLIALHBEREL. RETER5,

http://www.reprocell.com

FCMERUWL-MmEh D HFEHLAG {EPanel
Reactive Antibodies(PRA) B4

FCMZE AU vz E R OHHLAG & Panel
Reactive Antibodies(PRA) &7

10.27

7.21

8.30
et Lt ot E3<L2)
B httk chimerism
« Hidonor HLAMIGABE D BHITRHNBMISBEETLE
TERAND (SR LBRTPCK GETHOL FIRWWA PhCERE =
Reviprent

Hay 140 Day 198 Donsc
Frelx - i

- BHENICHEOREBSI<rituximebm B & SR MHRKE
Fr—sUKBIVMERGIMEITL. EO#BEFlow PRAK TR
Btz RERICTHREEL 185214 S5 id f/ME M
OB AICRREELE, FOMDEEIZOWTIE, BHERBE
LTUM AL, day190IZIZIZE &L=,

« BEFHCHdonor HLARBZKZEFLTOSBEITHLBRMO
rituximabig E&IVMEX BB S IR G EICTYTHY. F
BHELREITAL, '
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ERISEENESBHERARECLY /L - BEEASHRBR ﬁ
fﬂvn. imn‘n?}%*‘m‘;t.r:ma;:gggfﬁKgfﬁ;;%g;@ﬁgh@%ﬁgﬁﬁ |

BUILFF—RUL IR QOLF LI 1R2EME . .
2007%1R27-288 - RREREHASE . IMDPEN T LB &M B RHBHEUBMTOR+—RIRCIX. HLA-4,

HLA-C, HLA-BO TN BB EUNEREEIONTEN, TORBLLS
471X, GVHD P i cyclosporinex AL F-BHEHE X -5 RELTITH

FK506% FL\f-FEM#Z E e B REFAEIZ PhELOTHS,

BITHHLAETZIILETRT—BOER A FKS06£GVHD 3 Bl FILM=UBMTIZ S0 I . 71 LB — BAB IR
~ BRI BIT BRI~ HITEADBEENRRU>TETHNNSHD,

mih

—&ifi. 5,210 (cyclosporine{f FABILFKSO6E AR (ZIFHMT OEL) %

MEETIHUBRBT DO R, VSR 75RAEBDHT . BED

RBXRFESLLMERER MK - EBHRR TUNLBTREE DA E HH (nonpermissive or high-risk mismatch)ASE fE
— GVHDDRIEYAVITM<BEL T DT EABHLMIEhT -,

®EEth, —FR%. BIEZ. AL = °

{RE% : High-risk mismatch%8 (152 &. FK5065GVHD B REIZERA

FHIEEY, PULBEF—BIEMZFF—ORRBELEL KT S
EARIREMBLALLY,

Patient Characteristics
E Bq - ﬂg UBMT with FK-based GVHD prophylaxis @Kvoto University Hospital 1999.6-2006.3
Median age (range) 43(19-66) Conditioning
Standard-ntensity 58
SE. B4R (%. FKS06EMLM-UBMTIZEN TR — L S T R Sox(F) s AL AR
2B PHLABREFROTYNETES P BIERBIC 51 5EEE Dlagnesls L » i B
BRETH—BIET B1=8. 199946 A £Y2006F3 A T TOMIC, RER ' LB : Others’ 3
REEFHHMEBERRICSVDTRAEORERIHNLTHETSNE Lymphoma 10 Reducedintonslty  — esiacy
= . o u
UBMTEHMDS5E . GVHD F Mk & L TFKSO6E BLL DAV ERLVE ATL 7 FIu/MEL/TBI zsyy 1
TIERNRELT, HLA-A, HLA-B, HLA-DRBID T YL BT —BDH Others ® FluMEL 140 s
EHNBHGVHDORERES JVEFRICE 2 IRBERFEMIC Risk* GVHD prophytaxis
Standard 34 FK506 alone 3
®ELE=. Intermediate 25 FK506+MTX 60
High 14 FKS06+MTX+MMF 10
*Standard risk: leukemia in CR1, MDS in CR1, MPD in CP, non-treated MDS/MPD, NHL in CR1
Intermediate risk: other risk group than standard and high risk
High risk: leukemia in non-CR, CML in blastic phase, HL/NHL in non-CR

Effect of disease risk on overall survival Effect of aGVHD on overall survival after UBMT
after UBMT in hematologic malignancies in standard/intermediate risk h tologic malig i

- .

Q :

- o =
; RISK = Standard/intermediate (N=59) - %"‘—\_‘ :
.

& . — .66 (0.50.0.60) o 1 AGVHD = 0 (N=19) 0.74 (0.44-0.90

a’ O

. AGVHD =1 or 2 (N=35) 0.71 (0.48-0.85)

] :
. . @ I

] @ AGVHD = 3 or 4 (N=5) 0.40 (0.52-0.75)

S ‘—‘ RISK = high (N=14) : 3

0.14 (0.02-0.37) P<0.001 (log-ranky : P=0.14 (log-rank)

(- -3

e a4

e T T T o T

[} 1000 2000 3000 o 1000 2000 3000
Days after transplantation Days after transpfantation
FK506-based GVHD prophylaxis was used in all transplants. FK506-based GVHD prophylaxis was used in all transplants.
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Patient Characteristics
HLA allelic-matched group vs allelic-mismatched group

Allefic mismatch (-) Aflelic mismatch (+)

Age 42 (19-66) 45 (20-56)
Sex (F/M) 28125 19 P=1.0
Diagnosis
Myeloid 32 12
Lymphoid 18 8 P=0.65
others 3 [
Risk
Standard/Intermediate 42 17
High P 3 P=0.74
Conditioning
Standard 40 18
Reduced 13 2 P01
GVHD prophytaxis
FK alone 3 1]
FK506+MTX 42 18 P=0.64
FK506+MTX+MMF 8 2

Effect of allelic mismatch at HLA-A, -B, and DRB1
on the incidence of aGVHD
Cumulative incidence of acute GVHD by day 100

Grades 2-4 aGVHD: Grades 3-4 aGVHD:
a b-3
-] P=0.09 tograniy : P<0.31 (log-rank)
3] ‘Allelic MM =1 (N=20) S
2 Pd 8
g' JJJ _,J_'_m_('m_ss) :’ Alleflc MM =1 (N=20)
3 P
gjf = Allallc MM=T(HE5T)
L] 2 4 ] 80 1001 o 20 40 -] 20 100
Days after SCT Days aftar SCT

Allelic MM(+) 0.15(0.05-0.40)
Allelic MM(-) 0.08(0.03-0.19)

Allelic MM(+) 0.60(0.40-0.81)
Allelic MM(-) 0.44 (0.32-0.59)

Effect of HLA allelic mismatch on overall survival after UBMT
in standard/intermediate risk hematologic malignancies

HLA A,B MM (+) (N=6)
075

g
2 1 MM (4 (N=11)
. A'L'hé‘ﬂﬁixa%:
. L 0.76 (0.400.92)
2 Allelic MM (-) (N=42)
° 0.64 (0.46-0.79)
]
-3
P=0.5J (log-rank}
g
Sk T . .
0 1000 2000 3000

Days after transplantation

FK506-based GVHD prophylaxis was used in all transplants.

Univariable and muitivariable proportional hazard analysis
of risk factors potentially associated with overall survival

nE AR seRB
NY=Fip  95%C Pl NF—ElE 95%C) PR
Alsfic mismatch mismatch () 1 0180 1 0454
(HLA-A, -8, -DRB1) mismatch (+) 0s 0.191.34 063 o.t9-209
Risk Standard/intermediats 1 0.001 1 0001
High 656 2991434 0.67 2593536
Age ! 0117 ! 0435
meR 1.03 0.99-1.06 - 096 090101
Grade 0-2 1 1
aGvHD Grade 34 24 ossen 0% 208 oseres 7
aone or limited 1 1
<GVHD ! X
extansive 224 1asaz 02 202 ostrs2 7

List of type of HLA aflelic mismatch and clinical outcome
T HVGvector  GVH vector

Donor Recipient Severity of aGVHD TRM
AT0207 TAT0Z01) 2 No
A*0203 A0201 2 No
A'0201 (A*0206) [} No  Nonpemissive
A'0207 A'0218 2 No  mismatch
| A*2603 A*2601 0 No 1
A2501 AVIE03 T o
A*2601 A*2607 0 No
B*4002 84006 4 No
DRB1°0403 DRB1'0401 1 No
DRB1°0405 DRB140401 3 No
(DRB1°0405) DRB140401 2 No
DRB1"0403 DREB1'0406 2 No
DRB1+0405 DRB1°0406 2 No
DRB1°0803 DRB1°0802 2 No
DRB1°0803 DRB1°0802 2 No
DRB1°0802 DRB140803 2 No
DRB1°1401 DRB1°1405 1 No
DRB1'1401 DRB1°1405 [ No
DRB1°1502 DRB1*1501 2 No
DRB1°1502 DRB1°1501 0 No

BB IUER

L TRESATI-UBMTORK Tld. FKS06&SATZGVHDFHERLY
138 & . HLA-A, (-B), -DRBIOFTYNER—-BOGFEE. IFEL L2
GVHDDRIERZEMELLEAERH-HLOO . ME L L 2EGVHD
DREAECEFRICEIFELEEEEA TV Mo,

BRI 2D MBI TORBTHY . ARG LEHTULEER
—HOIFLAE MBI FEE N “high-risk mismatch" TldiE 212 &
2EZEBTHLEIIHDIH. FKS06EGVHDFIHIZABLIBUBMTIZEINT
[ HLA 1E7YNBF—BEMZEFE+—LLTRIRLTEHLATY
LE—HR+—%RRLAPBELEERZFOBERAMNEON DTN
MRS hiz,
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Identification of stem cells has contributed to the progress in the treatment of
hematological diseases. Bone marrow, peripheral blood stem cells, umbilical cord
blood are currently in clinical use as the resource of hematopoietic stem cells (HSCs)
to treat intractable hematological diseases with HSC transplantation. We established
an alternative HSC resource which is induced by bone marrow-derived mesenchymal
stem cells (MSCs). Upon subcutaneous transplantation of MSCs with ceramic
powder, host-derived hematopoietic cells are induced along with donor MSC-
mediated bone formation. The hematopoietic cells express multiple lineage markers
and show hematopoietic colony forming capability. Importantly, the hematopoietic
cells are able to rescue lethally irradiated mice with successful engraftment in.the
bone marrow of recipients. In addition, MSC-mediated bones have property to
function as bone marrow niches, which is confirmed by close association of
osteoblasts with BrdU-long term retaining (LTR) HSCs and homing of systemically
transplanted bone marrow cells to the niches. Platelet-derived growth factor (PDGF)-
BB promotes the formation of MSC-induced hematopoietic cells and MSC-mediated
bone marrow niches through up-regulated expression of b-catenin and N-cadherin.

The significance of our work is that it offers novel HSC resource functionally
equivalent to the physiological hematopoietic cells and demonstrates contribution of
PDGF receptor-mediated signaling pathway to the formation of MSC-induced
hematopoiesis. In addition, the formation of MSC-induced hematopoietic cells
including HSCs is accompanied with the formation of MSC-mediated bone and bone
marrow niches, which is organized structurally toward physiological setting
analogous to the bone marrow. Therefore, the novel MSC-induced HSCs are
potential to be utilized clinically for an alternative resource for conventional HSC
transplantation. Moreover, MSC-organized structure is potential to be applied as an
organ (bone/marrow organ system (BMOS)) to transplant bone marrow niches with
HSCs to the recipients, which may provide new insight into to the disease treatment
with HSC transplantation.
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MTHFREGF D ZENREEMFHBRBIEOFRIZEAIEE
PHBRPFXREREZFMRH MK -BEAHE
X #FF HE B

19414288

MTHFR

MTHFR : methylenetetrahydrofolate reductase
HRRMICBMETIHR

Methlonine .> MTX
£
THF
Homocysteine r—' IDHFH ollc acid
[+
5.mathyl THF 1 DHE
dTMP —> DNAREL
[mrHFR K 5.10. THE
5 dUMP

MTHFR polymorphism
+C677T (C=alanine, T=vallne)
CC: wild type
CT: 60% actlvity of CC
TT: 30% activity of CC

03

MTXZGVHDIBSICRW-BilicELT
FZE B FTEMTHFRI 5 X OER

(55

BEOMTHFREE NEALER
 67TTTTRRAE TIX, BIEGVHD (V) OREEHEL.

(n=304 ; Roblen et al. BBMT. 2006)

cGTTTTERE TR, BHEARNODRERN B RLELTD,
(n=220 ; Ulrich et al. Blood. 2001)

— HF| (5 X
- 677TTTRRERU677CTER B TIX. GVHD ORELBL.
REELEL,
(n=193 ; Murphy et al. BMT. 2006)

B

FEEMRBRBRARERUFF—IcBIT SMTHFRREF
DEHSBHOFRIZEZIEREENT D,

R

19874E N 52006 F ECICRA T BRPESBHRARRYU
LERE—FTIBRICTHTIN:-REBRER

« HLA— B =R

* GVHD¥R) : CsA+sMTX

- BERUFTF—ODNALH AT R

Patient characteristics

Number (male/temale) 159 (90/69)
Medlan age, years (range) 37 (15 - 62)
Disease
AML 48 (30%)
ALL 26 (16%)
CML 39 (25%)
MDS 18 (11%)
£l § i3 16 (10%)
Others 12 (8%)
Stem celi source
120 (75%)
PB 39 (25%)
Preconditioning regimen
Myeloablative 139 (87%)
Non-myeloablative 20 (13%)

Methods

Determination of MTHFR polymorphism
PCR-RFLP

Statistical analysis
X280 %

Kaplan-Meleri% . log rank test
CoxtL/ \—FETF N
Yarlables

BRMTHFR C677T  : TT vs CC/CT, TT/CT vs CC
K+ ~MTHFR C677T :TT va CC/CT, TT/CT vs CC
BEEN ; continuous

BUaSs + continuous

&8 cHEMANEE ve BAERS
BASEBORN  :K1TK ve KT

(2 1.1 :BM vs PB

nanr : RS vs SERHBEN
BEGVHD : grade I-IV vs O, 1V vs 0]

Pvalue < 0.1 DBFES K RMHLL:,
Pvalue < 0.0sEHELLI:,

MTHFR genotype frequencies

Genotype cC CT L

Recipients 56 (35%) 63 (52%) 20 (13%)

Donors 48 (30%) 98 (62%) 13 (8%)
P=0.1879

—221-

INEE



Significant factors for acute GVHD -v)

Incidence of acute GVHD () - IV)
10

80 — cc,cT
— T
., 60
AR 95%ClI P value ® a0 45%
BEMTHFRC677T : TT 0342  (0.124-0.943) - 0,038 2 F 19%
%5 FEA S 0.216  (0.053-0.884)  0.033 ° P=0033
0 20 40 60 80 100
Days atter transplantation
Incldence of acute GV| .
Significant factor for acute GVHD (li-IV) - od
80 —— cc,cT
60 -
AR 95%C) Pvalue * 40
034853 : BM 0.342 (0.121-0.968) 0.043 2 _ﬁ 23%
0 5% . P=0075
0 20 40 €0 80 100 .
Days sttor transpiantation
Significant factor for relapse Significant factor for TRM
RR 95'/.é| P value RR 95%Cl P value

EREEBO%N: R1TNM 2298  (1.170-4.516) 0.016

Slignificant factors for RFS

Higher patlent age 1.069 (1.025-1.115) 0.002

Significant factors for OS

AR 25%Cl__Pyalue. AR 95%C)___Pvalue

Acule GVHD : grade IV 2177  ({1.193-3.972) 0.011 Wioher patient age 1056 (1.029-1.083) <0.0001

Higher patlent age 1.040  (1.014-1.067) 0.002 Acute GVHD : grade HV 2,021  (1.078-3.790) _ 0.028
Discussion

1. B ETEMTHFR £HORE Tz, BIEGVHDD
RERILENT,

—EDAH=XLELT, MTXICLHBRAD KRB ERY
MTHFREEGE TICEYEICMBREh, TORRGVHDITH
HRVPAUCHSTARELE SN,

2. MTXZBULVELBHITBLTEMTHFRO S RIZERE
RIFTH?

SSETCICHEIIU(FRTHY. SROBRIMZThD,
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