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FIGURE 4. Stimulative effects of TPO on induction of CD31°"9" cells.
‘A, alteration of the cell number of cultivated AC133™* cells for 1 week in the com-
bination of growth factors. Mix, VEGF + SCF + TPO. B, the flow cytometric
histogram of AC133*-derived cells stained with FITC-labeled anti-CD31 anti-
body after a 1-week culture. The representing number in the flow cytometric
histogram indicates the percentage of the CD31°"9" cell population. The left
panels are peripheral blood, and the right panels are cord blood. C,CD31°"eh
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FIGURE S. Dose-dependent effects of TPO on the induction of CD31"s™
cells from AC133* cells. AC133™ cells were treated with various concentra-
tions of TPO for 1 week. The left panels (A) are the total cell number of cultured
AC133* cells from peripheral blood (upper panel) and cord blood ({lower
panel). The right panels (B) are the calculated CD31°@™ cell number from
peripheral blood (upper panel) and cord blood (lower panel). Columns and .
bars represent the means = S.D. (**, p < 0.01; *** p < 0.001). Striped and
dotted columns represent CD31°"'9""VEcad ™" cells and CD31°"9"VEcad ™ cells,
respectively.

number of CD31°"8" cells when compared with the control
(Fig. 4D, panel c). The concomitant treatment with both VEGF
and TPO showed a synergic increase in the number of
CD31%"€" cells (Fig. 4D, panel c).

When AC133™ cells were cultured with various concentra-
tions of TPO in the presence of constant concentrations of
VEGF (50 ng/ml), the total cell number from both peripheral
blood (Fig. 5A, upper panel) and cord blood (Fig. 5A, lower
panel) significantly increased at 5 ng/ml of TPO when com-
pared with the control, and there was no significant difference
in the total cell number from 5 to 50 ng/ml of TPO. However,
TPO increased the ratio of CD31°"'8™ cells of flow cytometry
dose-dependently as follows: control, 0.50%; 5 ng/ml, 1.36%; 10
ng, 1.42%; 50 ng/ml 1.90% in peripheral blood and control,
1.16%; 5 ng/ml, 1.99%; 10 ng, 2.51%; 50 ng/ml 2.96% in cord
blood. TPO markedly induced the differentiation of AC133*
cells into CD31°"8"*VEcad ™ cells in the case of both peripheral
blood (Fig. 5B, upper panel) and cord blood (Fig. 5B, lower
panel) in a dose-dependent manner. In the case of cord blood
cells, differentiation into CD31°"&"VEcad™ cells was also
induced by TPO.

The effects of TPO on total cell number during 6-day culture
of AC133* cells were determined. Although the total cell num-

cells numbers were calculated by both the total cell number and the ratio the
of CD31°9" population. D, the effects of TPO alone on EPC differentiation
derived from AC133™ cells of cord blood. The upper left panel (a) shows the
total cell number after a 1-week culture, the right panels (b) show the flow
cytometric histogram of AC133 " -derived cells stained with FITC-labeled anti-
CD31 antibody, and the lower left panel {c) shows the calculated CD3 19" cell
number. Columns and bars represent the means = S.D. (*, p < 0.05;**,p <
0.01; ***, p < 0.001). NS, not significant; Cont, control.
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FIGURE 6. Time-course analysis of TPO-treated AC133* cells and expres-
sion of TPO receptor (CD110). A, alteration of cell number was counted at 2,
3, and 6 days. Solid and dotted lines indicate TPO-treated cells and control
((Cont) VEGF alone) cells, respectively. The results represent mean * S.E. of
triplicate wells. 8, flow cytometric analysis of CD110 expression on AC133™
cells cultured for 3 days was carried out. The y axis represents the log fluores-
cence intensity of CD110-allophycocyanin (APC), and the x axis represents
that of CD31-FITC (left panels) and AC133-PE (right panels). The number in the
flow cytometric dot blot indicates the percentage of CD110* CD31™* and
CD110* AC133™ populations, respectively. The upper panels are peripheral
blood, and the lower panels are cord blood.

ber from AC133™ cells slightly and constantly increased from
day O to day 6 in the absence of TPO, total cells markedly
increased after the third day in the presence of TPO (Fig. 6A4).
Next, the alternation of TPO receptor (CD110) expression was
analyzed during the cultivation of AC133™ cells. Although
the percentages of both AC133* CD110™ cells and CD31%
CD110" cells were 0% just after magnetic cell sorting, 3 days
after the cultivation, ~2% of CD31" CD110" cells (Fig. 6B, left
panel) and 1% of AC133™ CD110™ cells (Fig. 6B, right panel)
appeared from AC133" cells in the peripheral blood and cord
blood, respectively. These data indicate the possibility that
sorted AC133™ cells may differentiate into AC133* CD110*
cells and may subsequently proliferate and differentiate into
EPCs in response to TPO.

It has been reported that TPO activates the PI3K/Akt path-
way (28) or JAK/STAT pathway (20, 29, 30) in target cells. In
addition, in the present study, TPO induced a marked prolifer-
ation of AC133™ cells after 3-day culture, and CD110 expres-
sion in cells cultured for 3 days from both cord blood and
peripheral blood was also observed (Fig. 6, A and B). We then
attempted to determine whether TPO activates Akt or STAT in
AC133" cells cultured for 3 days by analyzing the phosphoryl-
ation at Ser-473 of Akt or the phosphorylation at Tyr-705 of
STATS3, which are the active forms of Akt or STATS3, respec-
tively. As shown in Fig. 74, phosphorylation at Ser-473 of Akt
was stimulated by both VEGF and TPO at 15 min and was more
markedly stimulated by concomitant treatment with VEGF and
TPO than by a single treatment (Fig. 7A, top panel). Phospho-
rylation at Tyr-705 of STAT3 was observed only in the presence
of TPO, and unlike in the phosphorylation at Ser-473 of Akt, an
increased amount of phosphorylation was not observed in the
concomitant presence of VEGF and TPO (Fig. 7A, third panel).
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FIGURE 7. Analysis of TPO-induced signal transduction on AC133 " cells of
cord blood. A, activation of Akt or STAT3 was analyzed by Western blotting
with anti-phospho-specific Ser-473-Akt antibody (top panel) and reprobed
with anti-Akt antibody (second panel), or with anti-phospho-specific Tyr-705-
STAT3 antibody (third panel) and reprobed with anti-STAT3 antibody (lower
panel) after stimulation by VEGF, TPO, or both VEGF and TPO for 15 min using
3-day-cultured AC133* cells. C, control; V, VEGF; T, TPO. B, the effects of wort-
mannin on CD31°"9" cell induction were investigated. The right panel shows
peripheral blood, and the left panel shows cord blood. The y axis represents
the CD31%9" cell number. Wort, 100 nm wortmannin. Columns and bars rep-
resent the means * S.E. (*, p < 0.05; ***, p < 0.001). Cont, control.

On the other hand, there was no difference in the expression of
Akt and STAT3 protein levels (Fig. 7A, second panel and bottom
panel, respectively). The induction of CD31°"&"* cells was not
perfectly but significantly inhibited by wortmannin, an inhibi-
tor of PI3K, suggesting that the PI3K/Akt pathway plays an
important role in TPO-induced EPC differentiation (Fig. 7B8).

DISCUSSION

We have previously reported that CD31°¢" cells derived
from AC133™ cells in human peripheral blood are EPCs (25). In
the present study, CD31°7€™ cells also appeared from AC133™
cells prepared from cord blood, which are a rich source of stem
cells during the early period of cultivation (Fig. 1, A and B).
When cells were separated in terms of CD31 expression (Fig.
1C), CD31°7 &M cells differentiated into KDR-positive and
eNOS-positive adherent cells. These data indicate that
CD31°"€" cells derived from AC133" cells in cord blood have
some characteristics similar to those of EPCs in peripheral
blood. Although these EPCs in both cord blood and peripheral
blood could not form tube-like structure by themselves on
Matrigel (data not shown), they secreted angiogenic growth
factors (Fig. 2) such as VEGF, IL-8 (31, 32), and monocyte che-
moattractant protein-1 (MCP-1) (33). It has been reported that
there are at least two types of EPCs: early EPCs and late EPCs.
Early EPCs are unable to form tube-like structures and secrete
VEGF and IL-8 showing peak growth at 2-3 weeks (9, 26, 27).
Late EPCs with the ability to proliferate and having a cobble-
stone shape appear late at 2-3 weeks, show exponential growth
at 4 — 8 weeks, and have the ability to form tube-like structures
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(26, 27, 34). Rehman et al. (9) have reported that EPCs derived
from monocytes/macrophages do not proliferate but instead
release potent proangiogenic growth factors. In many studies
(9, 26, 27, 35-37), because the origin of early EPCs was CD14"
cells or was not precluded by monocytic cells, CD14 expression
was still observed in the EPCs after cultivation. In our study, in
which AC1337 cells were used as the origin of the EPCs, CD14
expression was not observed in CD31°78" cells induced by
TPO (Fig. 3B). Although the CD31>¢" cells identified as EPCs
in this report and in a previous report did not correspond to
their cells in terms of the origin of the cells or cell surface mark-
ers, these cells may be early EPCs that can release potent proan-
giogenic growth factors (Fig. 2). In any event, EPCs are thought
to be a heterogeneous population, unlike late EPCs, which have
a high ability to proliferate.

Circulating EPCs are up-regulated under physiological or
pathological conditions and also by 3-hydroxy-3-methyl-glu-
taryl-CoA reductase inhibitors (14, 15) and cytokines such as
erythropoietin (11-13) and G-CSF (10). In this report, we have
revealed the possibility of marked expansion of EPCs in vitro by
TPO. Brizzi et al. (20) have reported that TPO directly stimu-
lates endothelial cell motility and neoangiogenesis. In the pres-
ent study, TPO may have played a stimulatory role in the dif-
ferentiation of EPCs from circulating stem cells.

Although both TPO and SCF have the same potency with
regard to proliferation of AC1337 cells (Fig. 44), TPO specifi-
cally induces an increase in the ratio of the CD31°7'8™ cell pop-
ulation when compared with SCF (Fig. 4, B and C). To develop
useful cell therapy products for severe ischemia, it has been
considered desirable to establish the efficient expansion of
EPCs in vitro. Thrombopoietin could increase CD31°7 " cells
(EPCs) even in the absence of VEGEF. Kirito et al. (38) have
reported that TPO enhances expression of VEGF in hemato-
poietic cells through induction of hypoxia-inducible factor la.
These observations suggest the possibility that the production
of EPCs by TPO may be supported by VEGF produced by
AC133" cells. However, from the perspective that TPO and
VEGF have synergistic effects on the induction of EPCs, TPO
seems to induce EPCs through another signaling cascade.

Thrombopoietin is a major regulator of the proliferation, dif-
ferentiation, and maturation of megakaryocytes (39, 40). The
results from recent studies suggest that TPO can act not only as
a lineage-specific hematopoietic growth factor but also can
affect other hematopoietic cell types. For example, TPO alone
does not induce proliferation of long term repopulating hema-
topoietic stem cells. However, in combination with SCF or IL-3,
TPO has several synergistic effects on cell proliferation (19).
Our results have revealed a new role of TPO in the production
of EPCs.

In the process of differentiation of AC133™* cells into CD31°&"
cells, both peripheral blood and cord blood appear to be very sim-
ilar. AC133™ cells of cord blood, however, have a stronger ability to
proliferate than those of peripheral blood (Fig. 64). Moreover,
TPO stimulates the induction of CD31°"8™VEcad™ cells only
from cord blood (Fig. 5B) at high concentrations. Hur et al (26)
have reported that VEcad ™ EPCs are thought tobe an early EPC. It
is_ therefore thought that AC133" cells of cord blood are more
immature than those of peripheral blood. '
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Although the total cell number treated with TPO slightly
increased in a dose-dependent manner (Fig. 5A), the CD31°"e"
cell number markedly increased as the TPO concentration
increased (Fig. 5B). These data suggest the possibility that a
higher concentration of TPO may be needed for CD31°i€" cell
induction from AC133* cells. '

When AC133" cells were stimulated by TPO or VEGF, an
increase in the phosphorylation of Akt at Ser-473 was observed.
This increase was strongly enhanced by concomitant treatment
with VEGF and TPO (Fig. 74). The induction of CD31°"8" cells
by these growth factors (Fig. 4D) was consistent with the
increase in the phosphorylation of Akt at Ser-473. TPO but not
VEGF could also stimulate the phosphorylation of STAT3 at
Tyr-705. We previously reported that the PI3K/p70 S6 kinase
pathway and the JAK/STAT3 pathway were important for pro-
liferation and differentiation, respectively, in neutrophilic dif-
ferentiation (41, 42). Owing to the stimulation of both the PI3K/
Akt and the JAK/STAT pathways, we postulated that TPO may
be a stronger stimulator of EPC production than VEGF. As
shown in Fig. 7B, however, wortmannin could not completely
inhibit the induction of CD31°"8" cells. Therefore, a pathway
other than the PI3K/Akt pathway may also work for the prolif-
eration and differentiation of EPCs.

The observation of unfavorable angiogenesis has recently
been reported after transplantation of bone marrow mononu-
clear cells in patients with thromboangiitis obliterans (43).
Moreover, transfer of both spleen cell-derived EPCs and bone
marrow mononuclear cells accelerate atherosclerosis in apoE
knockout mice, whereas EPC transfer reduces markers associ-
ated with plaque stability (44). These observations suggest that
transplantation of differentiated cells from EPCs may be useful
therapy as regenerative medicine.

In conclusion, we have demonstrated a new role of TPO in
enhancing the differentiation of AC133" cells into CD31°r8™
cells (EPCs) in vitro. These findings may contribute to further
development of cell therapy for critical ischemia.
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BESNCREBOMILICEAL TF ) BETT (Fig.
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ROYBELEE, EDLIENBTHLLED, %

DBEETONALLT 474w 7 hEESICETE,
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S TEBMAET> TV E T,

%*

2.1 BEFAROMNRIER

BEFHRBEONRESRL, Table 21cFT L5
ERTHEHERE, A, OEFNEEH LTS
mhEhbiFon:y.

2.2 EBEFEEOELE (Table 3)

G TFIEHE, B A oo bR Bong
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ErBond Lot hk-oTEF L.

BIZIE, 77 A TITbN I EENREALIET
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TW R HENFEE (CGD) & v BEFERIC
D2WThH, BIEFEETCED THLELER»E LN
TwET,

FREFIIEREBETERR TS, Thbits
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3Lt BRI T,

—%, OS5 L L TEELIWERORRIH )
FT. B2, TANHDD O NR=TRETIE
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F— U LIS KBICIRSE- L 22 HIcFBTE L 726
RN, InNEFTC, TT/TANARI I—D
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oL,

72, 200240 b, 77 ADR Y H—RKET,
viav g nzaxyz g—%Awii X-SCID &EF
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** LieEMHE 14 B ICH BIRFRE
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Table 1 BEFEREFMNRSBRIRSBL INE
TOER

Table 3 BEFHEEDOKRLE

o BEFIEREMERXHBONE CHOED
e RMERSHBTHRY LiFbhi-5—
- BEBOBEGFIARICEET A ER
-ICH REE BGEFIRAEELOLTEAN
FI~DERLRWGEEY X7 2 &/MT3
TeHDDFEF] Draftd D%
- SEBER) FITAREEBE

Table 2 BEFHROMRESL
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BRIIHEOBELZ LA IKS
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o Wy WM, BHL, BRI, BREH
v, WiEE, BajEhl

o RIHMEMERE : BEMBAIRBE(LES L

o MRS  BROE, OEEERY

o WREEMEREB : TAYNL<—W, N—FY
UR, BEMGUENEBEILE (ALS) 22 Y

e UANREYSE : HIV, BRI, CRIFLY AL
Rl ¥

o ATEBER, BMESR  BER, BEY veT
&

A Sh

s XEHHEFEHSGRERLE (X-SCID) =x
SEBRBRELEFIEE (L oo S Lrxy
F—TIL2RIE y#ZEA) I2LD 10 A
F9AICES

o 7T/ UFT I+ —¥XEE (ADA-SCID)
IH

o BYHERIFIELE
FERR
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¢ 1999 TF/UANARRY F—DEEIZL
LREGERISICLYEE (k- U=
7K)

e 20024 L IOUANARY F—iz)k B X-S
CID B FI5% ClRiEEF O REEKB AN RE
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E Y R 1)

o BEFIRRIZEFERL LTHENICHIILTE
L%, HehE, xéﬁ’&ﬁiuﬁﬁﬂ‘ézgm
[ 2%A)

(CGD) DBEFIHECEDHT

BRET, BEFORBEKEANGERE ) 341
T Mike B MREREE R A RFE L L 72,

DL UEBLFEERIRILZILLH Y,
BIEFEBITEERE L CHSICHESLL TV 2
EVRET. ke, FE, REEYEEICR

BEFAME(RYE—)

HY B UEND D L NEB TREFHBEMRSS
HiTbnTwE ¥,

3. ICH BEFAMFMRSE (GTDG)

2001 ¥ES ADICHDAT T Y > 733 T 4142
BT, BEFEEELEOYGOBRSICEALE
BERITT MDD 25 L RSO RICET 2
B#IC OV, ICH ZBHETHOBROTHRRE Fit
HEWBENICHE L TITH LELH 2 L DBBN Y

REFHARBORE

R, AYSER, ERLEICEY
BRBRERYHYT
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DEEEE
ERES
©
© g
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REMA
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¢, BIEFHEFEEMEKSLE (Gene Therapy Discus-
sion Group; GTDG) #fad hoc icHek3 i L 7.
WOEPIFEEIN—TD L HIZEWG Tid e WHE
BHiz, EWGRZ7A F74 > %#{E2BiICyb kT3
EMREZEIN—T7TTH, BAREETIIrA VT4
VI B AEMAE L Twiewnice, BIEFE
WMEFIFLHEE LN L. BEESATHOSMA >~
— (Table 4) ici3, ICH3® 6 71— 7ic EFTA
EAFTHMmboTwET, ‘

3.1 BEFEBEIFIFIRIBOER (Table 5)

1997 £ R UF 2001 £ ICH &8N/ <A 7 7 /
o P —EFRSHIC BV CGEEFEROBEITRD
EiFosn, 2002 Fic o TRIETFEESMAERSH
PERNICERLELZ, £0%2003FEB3KKRTH
ICHS6, 2004 iz 7> b, 2005437 2 v &
NE LA TTRETEHEREFARSHIBRBINEL
7z,

3.2 BEFARIMRIBOEN (Table 6)

BIETFHEBREMELSEO BHn—oI1F, BIEFE
BAFIIIEBICBHICERL T2, TR
HERICODWIHRAE - BT 5Z & 7.

ZoHR, BEFEEBEELICET AR

Table 4 ICHBREFIERKHEMFESHESMA L <—

Table 5 ICHRIZFIEHFMIRBOTED

197T€7FvEN:
NAXT I ) ad—EMFLY
2001 4 HiT - ik -
RAXT I ) ad—EMFLH
20024V by
BEFEREMESEL LTERICRE
2003 £ XX (ICH6) : BEFIEREMRLSE
2004 EDV v b BIETFHREEMRLSHE
2005 75 vyEN : BEFIEREMFLSE
2005 £ I . MEFIREEMAZSH

Klaus Cichutek (EMEA), Stephanie Simek
(FDA), Teruhide Yamaguchi (MHLW),
Christine-Lise Julou (EFPIA), Wataru Toriumi
(JPMA), Alex Kuta (PhRMA), EFTA, Canada

BRI AR LB L6 TiEND 2 —HKE
FAl2H 60 0HRETHZ L TY.

=283, ICHICBT 3BBOERIHSICIE
(EHEL, PHRABINIZLERET I 2HNOH
SIElteFlvaia=sy— a3 »FERELT,

AT —F v FELHMBLTARATS I & TY.

B 2 43 2002 4F, 2003 £ R UF 2005 4EiC BT — 7
oy 7ERELTYE . 2005F, #HAET D
EEGRETANACETILHAT7—73 v 7%
FELTWwWE 9.

372, ICHORFT N> 723y T 4 TRIZEFE
BEMRSHROLAFRHEREZL, TORATHE
ELELBALEY, BICiETL T 7 RAWHEL ICH
BIZF BB h— £s~<— 2 £ B, —n#ICH
EBRNF—L—CRICEHART L THLB LK
LTwE3, BxEXKASEGENTE (BHF o
BIEFRBEERBN A—LN—JTit, ThiBEAE
BICHERL TIBRL w27, BiIcZ @D R—

Table 6 ICHE&EFHRFEMRIWEDOBH

s IANED LN TWVARENFTIRIZHOWVWTHE - KRt
s MEFHRKAEESICE T IHAMOERERMICHERLEEBY L - LT WiEED

» 5 — AR E T HREM IR

¢ ICH B} 2HMBOMEBHB/ULLBEL, +0BRINWDZLE2RETS
o, gRIitmid L ala=r—va VFRERR
%l : ICH #E=FIREARY—27 ¥ a vy 7O

— 200249 A, 20034 11 B, 20054 11 A cBafE
ICH SC %41 L T® ICH GTDG 2AEHAD K
#THT 7 & AFHER ICH BEFHRFEER— LR— U ORR

— ICHEERER—AR—UN (%E)
www.ich.org/cache/html/1386-272-1.html

BN B HRERBSA—LN—CN (AEXE)

www.nihs.go.jp/cgtp/cgtp/secl/index1-j.html
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LR— 2 TlE, BARICET 2 BEFEEORRICO
WTEASEENBEERMFERNOBH 2B b LK
T2REL, EERMLERIXFNGL L THERILTT
WwEY,

3.3 AGEFAREMRIBTRY LTSN

PE D

BRICEBETFERESMRSBEIFMNRSHRLL T
RELTO6ME, AfF8mnsEErHAEzELL. £
FCWR) EFsn by 7% Table 7410”0 £
7.

1l SHIRBETFEETHWDI7ANLAHEWIEY
ANWAXRT F—DENA~DFBIZDWT, BEZT
TUKBEEFTTIHARRENFEL BIRF~X7
IR NE R B 728, DL Ik
HLTHITIZFRVWD>»OERTT.

2 5B, BEEFERENI F—EREFHCBIT 2
RFE#E ) replication confident virus (RCV) MDA
IZDOWTHER T,

3 % B, Viral Shedding # % \» {3 RCV D #ll%E
B SRV EL /o, BE, T7 /74
NASBOBREIELNTWET. ZHOBREN
FRABERENE SICHAT 2 REPITOVWTDRR
7.

4 SHIZ, EFER~NDBEFERR7 ¥ —D5E
BT 3 ) R 72 B/MMT 272N FEIZHOVTH
T, 2000FICRMELLTEEDDLILEDS
gHea3n s,

5881, BIRLAz7 7R TCHnEFINDL J i,
PEERBAZERICLEZEBILLLEND) X 7I200TD
SR T B I DWW T DR T,

6 mHEIX, HEBERE7A LDV, BKD
LWLIEERRIRD B N A, B W i3EFEMEreREE

Table 7 ICH BEFIEHEMRSHBCHMY LiFdH
(0 rolll R 4

BEENL T IREPIZOVTORRBTY.
ZhnLlisticiz, FDA o) Long term follow up %
5\ 3 EMEA @ Lentiviral vector & v»» 72 &7
HAETA VROV THRL, FErHNT S
FAERR S NI A P74 ICBRDAZ ATV,

4. HGRSH
4.1 BEFEERLHCIEENRFER
(Table 8)

EU» b3, JERICEHLREIBLNATWSBL
T4 NART I —F AW EERNFEREE (CGD)
DEFIZBNT, AL REFAYTIENBENE
EHITbI, ZND 5 LD 1 BHBIEFEENNEH
BN BaNCFES (BEHE) L NBELAZ &7
HgEINE L2, EUR, THREBIERTIE WL
ML T T, EFTA TRELVWES»ES
N3 T3, CGD NEEERFRI—BFEL T3
ZEhmEINE L

FDA i1, BERHRIC BT 2 BRBEDEIER,
bhbblong term D7+ 0—TF v 7FicBT 544

C FIACERARBBTAFET, SOV TWL

DI A P ERBLELE,

I, BIBLETT/ 74ANARI I—NERGH
i3, BIEFEEDHED 5 it Viral Shedding #
BIET 22 HRL T35, ZOREERER

Table 8 BEFHREZKAIFEBOKFER

e Viral Shedding from patients

e Detection of RCV (RCA or RCR)

e Reference Materials (Adenovirus type5)

e Minimize of the Risk of Germline transmission
» Insertional mutagenesis

¢ Oncolytic virus (Workshop)

* Long term follow up (FDA Guideline )

e Lentiviral vector (EMEA Guideline £)
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R VBEENKIEL, EELRBIRELRYER
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BB LN ET—RHE
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Table 9 ICHJEE%?‘*%%F?%%%E%’(%) BERL2VWBEFERARI -0
ATEMIRE (@) ~DMIALY R FREIZ 5T 3 5REI)

|MEMEWYE (Ist) : Markku Pasanen (EMEA)
il (2nd) : Teruhide Yamaguchi (MHLW)

5] (3rd) : Dan Takefman (FDA)

e 2006 10 A : RMERLEFHBE 1 KEVER. SBICEN
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Z 1B

% : MHLW) —% 3 kR% {ER

2006 €€ 9 A : Draft5 fEf% (F%)

20064 1 A : B2 REIHTBEENLDaA L hrll]) (A FEDEL

2006 fF 6 A : Bk GTDG LB TR % 4 kKR 2 ER
2006 42 7 A : Draft4 iZxt+ 3 a x> hgEDEIY (F7E)

2008 4 10 A : ¥4 9 GTDG £ T Drafts o3, BREOER (FE)

DRERIBEINF L.

BAL, dt#EAY¥E TITH L7z ADA-SCID &ix
FHEBED 7+ 0—~T v 7I2OnWTC, BEETTHET
A7 AMCENEELEWERIIR LN T vt i
LEL7Z.

4.2 £FEME~OHEAY X7 OMEICSWT

(Table 9)

ICH GTDG REERII#RBR L E T L 51, BEgH*
EEINTEN 7.

(Bl e W BEFEEBAN 7 S — LMK
(Beik) ~DIAA Y 2 75 iIc BT 2 R o
WD BEE I EMEA »°ERK, KiZ %% 5* Draft
3RMERL, BERBFDALTERLTWE Y, 11T
KELHBERLLS L >TwEToT, 2006 EE S
ISR EICT HFETT.

I F TCHEBI Table 9iI2RT & 514, 2005
10 Bic EMEA 8 1 KKK, NADL H
SEBTEELLFYOLNI AL P 2HICHE 2KE
R, BB 2RECNTIEBNa AL 21
ICEIRELERL, MESETREINEREL T
FAKRELER LT L,

BAEBFEAKRRNDI AL P 2RHTNB LI AT,

TBHRICEDYIN, FDAICREMF T2 EH-T
WET,

5. BRLAVEEFERANRS ¥ — DL
(RBK) ~DHAZY XIFEICH I ZE
A4

51 8 &

Table 10IZRT & H ICBRMICKFRA DD, KIC
VAZICHBTHERTFELT, R77—nFEHE,
58, RUBRSHERRSEAICOWTEBINT
WETYT, IFEICIRIEBRRBR CTERTNE L L
L T— i 89E B HEIH & RN RBRIC DV TEo#
2N, ABHIITLLNY R IHBESNLIES,
BECHNTEE=5)>7%25DL 547> TW(
NEPHEBEINTFT,

5.2 RBEBRRBOELFEA P (Table 11)

ZDORBEDNI A NI DOWTIE, 54T trans-
mission $ WIEEZHAWT [EZFE) 2 7] &£v5

Table 10 EBEHLZWBEGFERAXIZ ZF—0
ATEARR (Beafk) ~DARY X
7 EmIBT B EA

o Frif
o BRI LARVEBETFHRERA~NY ¥ —0LRAMME
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- Ry ¥ -0t
-BREE
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B
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Table 11 RBEEBROXLRA L b

s BETHERAERLOEMBRAFI~OBER LAVVEEY A7 2B/ T 57-HDF% (Draft3)

s BERIL 2V BETFREARY §—04RMI (k) ~OMiARY 27 SHEIcHiT 28] (Draftd)
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L EEADTERX, WS, MALESORI ¥ —OUEIKELTY 22 RYETED
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EXFRITEATE 500 Lhkzu,
2. EENSHRR

cEGANTRRTIE, £HBR~OHTERRT B L
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e BEDE=FYLY
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WokZ LICRET LI L EL, PIZITIHFORE
BIMZ T F— DA 2B L REICHE R I
WS DN £ TH, FHICHOWTRESHEH L W
D IEERIRENIEBR THNR—FTRETH B EVio 12
ZEERBHELTYwET,

5.2.1 BRLLVWEBEFHRBEANI I —nHs

' Ml (REdK) ~OMRARZRY) R 7 iciE

THERF

REBEADIAZY) X 212 HBTHEFL LT,
N7 I —-DEEANS RN, AR, H2 3
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SEBIEERFLENICEEYT, MIED A
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4 BBRAEN CTEETFEAIN M THES T
W, POFEMIERET A NARI I—%F ) BET,
FEEICY X 7KL, EFEMIBADMIRA Y 2 7z
BV 2ERRRAR AT LB AW e EZ b T,

EFOMICRE R, REFERUESEAI) 2 7
IS5 L ET.

5.2.2 JEEEER:E (Table 11)
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Lnx¥.
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DFHI 2 £ THOBBITONTIThb T iF e & v
PIZOWT, FIZ IENRIFEEICEBTH-20,
HELBBECRESNIHAIE, Kt~ EB%
EETHIULEN G DL, RBRYERT ILE
BaWwZ BRI nNTnE ¥, .

—F, X7 =ML Twizigai3, #
Bt h—BEr it 2 4L, —B88%TH
NTHEARARIRE T LW LI TE $ 307, &
BETH T, »OEFEMIICBITL 2358143, 55
FORBERNIZT> T I EI L REBL, BT
THOL THAH—BETHIUL, EHBAI~NE
ABBETWLWEHITE FY, —BHBTLrWiE
&, SR EoEBAIFTVIRYBERRBIIERTE L
WZEELNET, 25l RIIERNALLEIICK
HRANDHBEHIRID LI L BEENRE LT,
WIS I E b > TE £ T

5.2.3 BFNE=29" > (Table 11)
FEERIRRERIC BT, EFERAICH 2 iT—BED
NI F—2 TN LN EAIL, BRRRERIC
BWTRBBNHETFNDGEHIE D, BHICHEFOK
BHA I N0 ERZ TR T5 2 LR
nEs,

6. BEFARIMARSBOSHROEHTE
(Table 12)

ICH RBROKEEZ RN DI DV T LTI ~N &
TRk rEwmL L2

Y, [EEBEREYANLZ] I2D5WT, 2005 E
DA TLWTA—7">T—02 3 9T % T8
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¢ ICH GTDG 5 #% DiZE T E
- ICH REEDKRE
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6.1 BEBBEYIAILZR
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BERE 7 AN, PABRTHOABIETE 2%
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6.3 Viral Shedding (Table 15)
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Table 15 Viral Shedding
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- Viral Shedding from patients

- Detection of RCV (RCA or RCR)

- Reference Materials (Adenovirus type 5)

- Minimize of the Risk of Germline transmission
- Insertional mutagenesis

- Oncolytic virus (Workshop)

- Long term follow up(FDA Guideline %)

- Lentiviral vector (EMEA Guideline %)
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<Classical extended S+L- assay method>
Retrovirus vector
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