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SI Materials and Methods

Materials, Recombinant Adenoviruses, and Culture of Cardiac
Fibroblasts. Ang II was purchased from Peptide Institute. ATP,
ADP, UTP, adenosine, L-NAME, p-NAME, suramin, PPADS,
ET-1, bradykinin, LPS, U0126, PD98059, and anti-Flag M2 an-
tibody were from Sigma. Cyclosporine A and 1400W were from
Carbiochem. Rat IL-1p was from Wako. Anti-p65, anti-GAPDH,
anti-B-arrestin2, anti-NFATc1, horseradish peroxidase (HRP)-
conjugated antirabbit IgG and HRP-conjugated antimouse IgG
antibodies were purchased from Santa Cruz. ['*IJAng II and
protein A sepharose beads were from Amersham. Anti-iINOS
and anti-eNOS antibodies were from BD Biosciences. Anti-
NFATc2 was from Affinity BioReagents. Anti-NFATc3 was
from R&D Systems. Anti-NFATc4, anti-phospho-p65, and anti-
IxBa antibodies were from Cell Signaling. Fura2/AM was from
Dojindo. Alexa Fluor 488 goat antirabbit antibody and Alexa
Fluor 544 goat antimouse antibody were from Molecular Probes.
Neutravidin was from Pierce. Collagenase, fugene 6, and anti-
hemagglutinin (HA) antibody were from Roche. pNF-kB-Luc,
pNFAT-Luc, and pRL-SV40 were from Stratagene. Mouse p65
(WT, C38S, 8CS, and S468A), p50 (WT and C62S), and iNOS
(full Iength and fragments) were generated by PCR and subcl-
oned into pcDNA3 vector. Recombinant adenoviruses of control
(LacZ), Cain, and NFAT-CA were produced as described pre-
viously (1). Stealth siRNA oligonucleotides for rat P2Y,R (2),
eNOS, iNOS, p-arrestinl (mixture of RSS303546, RSS303547, and
RSS303548), and p-arrestin2 (mixture of RSS352099, RSS352100,
and RSS352101) were from Invitrogen. Sequences of stealth
siRNA for eNOS and iNOS are described in Table S1. Cardiac
myocytes and fibroblasts were prepared from ventricles of 1- to
2-d-old Sprague-Dawley rats, as described previously (1, 3). For
knockdown, cardiac fibroblasts were transfected with 100 nM of
siRNA for P2Y;R, eNOS, or iNOS or 30 nM (10 nM each) of
siRNAs for control (Invitrogen), p-arrestinl, or p-arrestin2, using
lipofectamine 2000 (3).

Animals and TAC Surgery. All protocols using mice and rats were
approved by the guidelines of Kyushu University. Mice with
ahomozygous deletion of the iNOS gene were purchased from The
Jackson Laboratory. TAC surgery was performed on 6-wk-old
male C57BL/6J mice (2). A miniosmotic pump (Alzet) filled with
vehicle (saline), suramin, or 1400W was implanted intraperi-
toneally 3 d after TAC into 6-wk-old male C57BL/6J mice.

Measurement of NF-kB-Luciferase and ATR-Luciferase Activity. A
promoter region of rat AT ;4R gene (accession no. S66402) was
isolated by PCR using rat genomic DNA as a template, and the
fragment was inserted upstream of a luciferase gene in the
pGL3-Basic vector using Kpnl/BglII sites. Subconfluent cardiac
fibroblasts were serum-starved for 1 h, and then cells (3 x 10°
cells) in 24-well plate were transiently cotransfected with 0.45 pg
pNF-kB-Luc or pAT;R-Luc and 0.05 pg pRL-SV40 control
plasmid, using fugene 6. Forty-eight hours after transfection,
cells were treated with or without ATP (100 pM) and then
harvested with passive lysis buffer (Promega). Luciferase activity
was measured with Dual-Luciferase reagents (Promega).

Measurement of Extracellular ATP Concentration and NO Production.
Myocytes and fibroblasts (each 1 x 10° cells) plated on laminin-
coated silicone rubber culture dishes (2.25 cm?, STREX) were
stretched by 20% with stretch system (STB-140-10, STREX).
The determination of extracellular ATP concentration was per-
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formed using ATP Bioluminescence Assay kit CLSII (Roche).
Cardiac fibroblasts plated onto 24-well dish (3 x 10° cells/well)
were transfected with iNOS or siRNA for eNOS or iNOS using
lipofectamine 2000. Twenty-four hours after transfection, serum
was removed for 24 h and then cells were treated with ATP (100
pM) for 24 h. NO production was determined using Nitric Oxide
Quantification kit (Active Motif).

Measurement of AT,R and iNOS Expressions. Measurement of AT;R
binding was performed as described previously (4). Relative
changes in expression of NOS proteins were quantitatively de-
termined by Western blotting. GAPDH was measured as an in-
ternal control. Real-time RT-PCR was performed as described
(3, 4). Sequences for PCR primers and Tagman probes were as
follows; rat AT;aR (forward primer: 5-ATTCCCCCAAAGG-
CCAAGT-3, reverse primer: 5'-TTATCCGAAGGCCGGTAA-
GA-3’, Tagman probe; 5'-FAM-TCAAGCCTGTCTACGAAAA-
TGAGCACGC-TAMRA-3'), mouse AT 4R (Mm01166161_m1),
mouse eNOS (Mm01164908_m1), mouse iNOS (Mm01309902_m1).

Quantification of Intracellular Ca?* Concentration. [Ca’*]; was
measured by the method described previously (3, 4). Briefly, cells
(5 x 10%) were plated on 3 x 10 mm micro cover glass (Matsunami
Glass) and loaded with 1 pM fura-2/AM in the cultured medium
at 37 °C for 30 min. Cells were washed with Hepes-buffered salt
(HBS) solution containing 107 mM NaCl, 6 mM KCl, 1.2 mM
MgSO,, 20 mM Hepes (pH 7.4) and 11.5 mM glucose, with or
without 2 mM CaCl,. Fluorescence images were recorded and
analyzed with a video image analysis system (Aquacosmos; Ha-
mamatsu Photonics).

S-Nitrosylation Biotin Switch Assay. The biotin switch assay was
performed according to a previous report (5). HEK293 cells
plated on 6-well dishes were transfected with iNOS and p65 using
fugene6. Cardiac fibroblasts were treated with ATP (100 pM) for
24 h with or without cyclosporine A (1 pg/mL). Cells were har-
vested at 4 °C with RIPA buffer containing 150 mM NaCl, 1.0%
Nonidet P-40, 0.5% sodium deoxycholate, 0.1% SDS, Tris-HCl
(pH 8.0), 1 mM Na3;VO,, 1 mM phenylmethylsulfonylfluoride,
10 pg/mL leupeptin, and 10 pg/mL aprotinin. Mouse hearts were
homogenized at 4 °C with HEN buffer [250 mM Hepes (pH 7.7),
1 mM EDTA, and 0.1 mM neocuproine] as described previously
(6). After free thiols of p65 proteins were made unreactive by
methylthiolation with methyl methanethiosulfonate (100 mM),
nitrosothiols were selectively reduced with ascorbate (1 mM) to
reform the thiol, which is then reacted with the thiol-modifying
reagent biotin-HPDP (1.5 mM). After pulldown of biotin-labeled
proteins with streptoavidin beads, beads were washed six times
with neutralization buffer containing 20 mM Hepes-NaOH (pH
7.7), 700 mM NaCl, 1 mM EDTA, and 0.5% Triton X-100.

Immunoprecipitation and Western Blotting. Forty-eight hours after
transfection with p65 (WT or C38S) and HA-tagged iNOS,
HEK293 cells were lysed with RIPA buffer. Cardiac fibroblasts
were treated with ATP (100 pM) for 24 h with or without cy-
closporine A (1 pg/mL). HA-tagged iNOS (for HEK293) or
native p65 (for cardiac fibroblasts) was immunoprecipitated in
RIPA buffer with 2 puL of anti-HA antibody or anti-p65 antibody
rotating 2 h at 4 °C. Twenty microliters of protein A-agarose
beads were then added to the samples, and rocked for a further 2
h at 4 °C. Flag-tagged iNOS fragments were immunoprecipitated
with 20 pL bed volume of anti-flag-M2 agarose rotating 2 h at
4 °C. The immune complexes were washed five times with RIPA
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buffer, and resuspended in 80 pL of SDS sample buffer. Twenty
micrograms of cell lysates (lysate) or 20 pL of immunopre-
cipitated protein samples (IP) were loaded and detected by an-
tibodies: p65 (dilution rate: 1/2,000), phospho-p65 (1/1,000),
iNOS (1/1,000), eNOS (1/1,000), HRP-conjugated anti-Flag-M2
(1/20,000), GAPDH (1/2,000), IxBa (1/2,000), and p-arrestin2
(1/2,000). The dilution rate of second antibodies was 1/20,000.
We visualized the reactive bands by the enhanced chemilumi-
nescence method (Perkin-Elmer). The optical density of the film
was scanned and measured with Scion Image software.

Confocal Visualization of NF-xB p65 Subunit and iNOS Proteins. Cells
(1 x 10°) plated on glass-bottom 35-mm dishes were treated with
ATP (100 pM) or IL-1p (1 ng/mL) for 24 h and then fixed by

-

. Nishida M, et al. (2000) G a(;) and G a(,) are target proteins of reactive oxygen species.
Nature 408:492-495.

. Nishida M, et al. (2008) P2Y6 receptor-Galpha12/13 signalling in cardiomyocytes
triggers pressure overload-induced cardiac fibrosis. EMBO J 27:3104-3115.

. Nishida M, et al. (2007) Galpha12/13-mediated up-regulation of TRPC6 negatively
regulates endothelin-1-induced cardiac myofibroblast formation and collagen
synthesis through nuclear factor of activated T cells activation. J Biol Chem 282:
23117-23128.
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10% formaldehyde neutral buffer solution. Localizations of p65
and iNOS proteins were visualized by immunostaining with anti-
p65 and anti-iINOS antibodies (1/500), and Alexa Fluor goat
antibodies (1/1,000). Fluorescence images were measured at an
excitation wavelength of 488 nm and 546 nm with a Laser
Scanning Confocal Imaging system (Olympus; FV-10i).

Statistical Analysis. The results are presented as mean + SEM from
at least three independent experiments. The representative data
of time course experiments were plotted from one of three sim-
ilar experiments that performed with more than 20 cells. Statis-
tical comparisons were made with two-tailed Student’s ¢ test or
one-way analysis of variance followed by the Student-Newman-
Keuls procedure, with significance imparted at P values <0.05.

4. Nishida M, et al. (2010) Pertussis toxin up-regulates angiotensin type 1 receptors
through Toll-like receptor 4-mediated Rac activation. / Biol Chem 285:15268-15277.

5. Jaffrey SR, Snyder SH (2001) The biotin switch method for the detection of S-
nitrosylated proteins. Sci STKE 2001:pl1.

6. Whalen EJ, et al. (2007) Regulation of p-adrenergic receptor signaling by S-
nitrosylation of G-protein-coupled receptor kinase 2. Cell 129:511-522.
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Fig. S1. P2Y,R mediates ATP-induced Ca?* response in rat cardiac fibroblasts. (A) Time courses of ATP-induced Ca®* responses in cardiac fibroblasts in the
presence or absence of PLC inhibitor (U73122) and its inactive analog (U73343). (B) Peak increases in [Ca?*]; induced by ATP (1 pM). (C and E) Time courses of
ATP-induced Ca®* responses in cardiac fibroblasts in the presence or absence of antagonist for P2Y;R (MRS2179) or P2Y¢R (MRS2578), and siRNA for P2Y,R. (D
and F) Peak increases in [Ca%*]; induced by ATP (1 uM). Cells were treated with 1 uM of U73122, U73343, MRS2179, or MRS2578 for 30 min before the addition
of ATP (n = 64-96 cells). (G) Effects of P2Y,R siRNA on ATP-induced NFAT activation. Cells were treated with ATP (100 pM) for 6 h (n = 6). **P < 0.01.
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Fig. S2. Requirement of activation of calcineurin-NFAT signaling pathway in the ATP-induced AT;R down-regulation. (A and B) Effect of Cain on the ATP-
induced suppression of AT1R-induced Ca* response. Time courses (A) and peak increases (B) of Ca’* responses induced by Ang Il (100 nM) in LacZ- and Cain-
expressing cardiac fibroblasts with or without ATP. Cells were pretreated with ATP (100 pM) for 24 h before the addition of Ang Il (n = 33-42). (C) Effect of Cain
on the suppression of AT,R expression levels induced by ATP (n = 4). (D) Conforcal images of the localization of NFAT isoforms (c1-c4) in cardiac fibroblasts.
Cells were treated with ATP (100 pM) or ionomycin (1 pM) for 2 h. (E) Proportions of nuclear accumulation of NFAT isoforms induced by ATP (n = 43-54). (Scale

bars, 30 pm.) *P < 0.05, **P < 0.01.
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Fig. $3. Specific suppression of ATR signaling by ATP in rat cardiac fibroblasts. (A) Increases in NFAT activity induced by G, protein-coupled receptor agonists.
Cells were treated with ATP (100 uM), ADP (100 uM), UTP (100 pM), adenosine (ADO, 100 uM), endothelin-1 (ET-1, 100 nM), or bradylinin (BK, 1 pM) for 6 h
(n = 3). (B) Peak increases in [Ca®*]; induced by Ang Il (100 nM) in cardiac fibroblasts pretreated with or without ATP (100 pM) for 24 h. (C and D) Time courses
(C) and peak increases (D) of Ca®* responses induced by ATP in cardiac fibroblasts pretreated with or without Ang Il (1 pM) for 24 h (n = 55-87). () Effects of

ATP on AT;R mRNA stability in rat cardiac fibroblasts. Cells were treated with actinomycin D (5 pg/mL) for 10 min before the addition of ATP (100 uM) (n = 6).
*P < 0.05, **P < 0.01.
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Fig. S4. Involvement of NF-xB in basal AT,R transcription. (A and B) Effect of IkBam on basal NF-xB activity and AT1R transcription rate. (C) Effect of IkBam on
AT,R protein expression in rat cardiac fibroblasts (n = 3-5). *P < 0.05.
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Fig. S5. NFAT-dependent NO production mediated ATP-induced suppression of AT,R signaling. (A and B) Time courses (A) and peak increases (B) of Ca**
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Fig. S6. Requirement of Cys38 in ATP-induced suppression of AT,R signaling in rat cardiac fibroblasts. (A) Amino acid sequence of p65 subunit. Cys38 is shown
in blue, and other Cys residues are shown in red. Substitution of Ser for other 8 Cys residues of p65 (p65-8CS) were generated. (B) Time courses of Ang Ii-
induced Ca?* responses in p65-WT and p65-8CS—expressing cardiac fibroblasts. Cells were pretreated with ATP (100 M) for 24 h. (C) Peak changes in [Ca®*];
induced by Ang Il (100 nM). (D and E) Time courses (D) and peak increases (F) of Ca’* responses induced by Ang Ii in Ca**-free HBS solution in p65-WT- and
p65-5468A-expressing fibroblasts (n = 32-55). (F) Time courses of changes in phosphorylation of p65 at Ser468 induced by ATP (100 uM) (n = 3). *P < 0.05,

**P < 0.01.
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Fig. 7. Effects of excessive NO on the association of iNOS with p65. Cardiac fibroblasts were stimulated with ATP (100 pM) for 24 h. One of three cell-cultured
dishes was exposed to excessive GSNO (1 mM) for 1 h, and then cell lysates were immunoprecipitated (IP) with anti-p65 antibody. Expression of iNOS, p65, and

GAPDH proteins were determined by Western blotting (n = 3).
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Table S1. Sequences of siRNAs

Target gene Name Sequence
eNOS si-control Sense 5'-CAGUAAUUGCACAUCUACUCGAGUA-3’
(NM_021838) Antisense 5'-UACUCGAGUAGAUGUGCAAUUACUG-3’
si-616 Sense 5-CAGGAAAUGUUCACCUACAUCUGUAU-3’
Antisense 5'-UACAGAUGUAGGUGAACAUUUCCUG-3’
si-626 Sense 5'-UCACCUACAUCUGUAACCACAUUAA-3’
Antisense 5'-UUAAUGUGGUUACAGAUGUAGGUGA-3'
si-1199 Sense 5'-CAGUGGAAAUUAACGUGGCUGUGCU-3'
Antisense 5-AGCACAGCCACGUUAAUUUCCACUG-3’
iNOS si-control Sense 5’-CAGUGUCCUAGACUAUCCGGAAACA-3’
(NM_0126118) Antisense 5-UGUUUCCGGAUAGUCUAGGACACUG-3’
si-374 Sense 5'-CAGAAUGUUCCAGAAUCCCUGGACA-3'
Antisense 5-UGUCCAGGGAUUCUGGAACAUUCUG-3’
5i-855 Sense 5-AGCAUAUCUGCAGACACAUACUUUA-3'
Antisense 5’-UAAAGUAUGUGUCUGCAGAUAUGCU-3'
si-1118 Sense 5-GGUCAAGAUCCAGAGGUCUUUGAAA-3'
Antisense 5’-UUUCAAAGACCUCUGGAUCUUGACC-3

Nishida et al. www.pnas.org/cgi/content/short/1017640108 8of8



AUTHOR QUERIES

AUTHOR PLEASE ANSWER ALL QUERIES

Q: 1_Please indicate whether the sequences have been deposited in GenBank or another publicly
accessible database before your page proofs are returned. It is PNAS policy that the data be deposited
BEFORE the paper can appear in print.




BEER - ieaBORFICRI SERER

Regulation of Cell Therapy Products and Tissue Engineered Products in EU and USA

ik oA

T 158-8501 HFMEEAX FAHE 1-18-1

EUERREREEMRRN - BETERERS - F2R R

Tel : 03-3700-1141 () Fax ! 03-3707-6950

E-mail : yoji@nihs.go.jp

1 #ARE - BRI TR S

EBREICZ UL, EE - BRI LQOL ZE LS
xS R - BECHT 3B E LT, BEERDMR
HHRC IIERIC K ELHRFPRE> TS, ThHDME
ENZERICHAVSC ERBMNE LTI (8% - Bt
it BiE OESESE) 2HINCHRYHERE 50
R E NN - e SR T - HdinT
S GHlE - SN TERES R UM - E8kin TE
EED LN, T OMRIHANICLBITRSES
BHELTWA, 772 UHR - E&EnTH&aE, ey
B TEELES ST LRRNC, FOMKICHICE
LTESN-RBR LA UL EFEE L VWED, BHERE
BRI S 1 RE R BRSO RE L 1>
THH, EBIEATVS LEDhBRKICBNTE,
YRIFERLEIGET 512 DOMTEE DR LN OH
HIORHESDEERZED TV S,

2 FRHIDFRR

Bkl H51F 2 M - N T RE ORI OERIE M)
AHAN—A7 Ta—F) LI, BRET 3850
HicEE, HhOFORHE - T2 - BHIcBEETSY
RIDHHRA—RIL L, TOPBOEEVERENIC
ST 5T 212 X DEBIRHBOAE - NAEEDHET
SO—FHENREN TV S, HATE, MK - Eh
THSEERR - ERMIEL UTHRT 5/ bioEHiE
B> TEME NS TR &, M- SR TR

HeibRiEOBRZEN L UTERE - BRfiEOb L
TiITbha TEERIE] L0 5B RE0REHRIE
ETEN, BETRVAIR-AT Fa—-FORHIICE
D¥, BEEBNLIEFEENNMCHDST, RRAMICI
FA—-ORESD B, Bb, KERREFIC L ZIEEEE
0 TEEFRRIZ] KB\ T 6 EORREBRAFIL T
ICH-GCP MDA ER E N E N THAX DB LOHIE
ElroTnb, TATLHARMEDEERE LTI, X
HE - BRERBRTBER R ENARL TV IM, R
BEOEMRIFAREHILHEELEREHEL, &
D ERNCH o T RBE DAL G- THAHT L
ERBIFENS,

3 EU D3RHI

MRS (EU) ClAMf - Elim T, ®akp
CEENSHMROERARRICE S hFnARE (3K
Y AR H U AHIBTEEAE) /oI RR (b
MEBOBE - BEXEER oBEh, Bk &
AR BE FIRRE L L &I ATMP (advanced
therapy medicinal product) &\»9 EFEGHO—RRIC S
I NTWizAY, 2008 4E 12 AOFHIERIEI X b HE
TRERE ATMP & LTERFORHEZIIZ LI
xote, CTHERRHC, ATMP ORFERIRICDOV TN
HECBITA2EEZBETCENERRT (EMA) T X
ZHREFICL>THLNE XSk ->THD, HlEXK
EAS INE TICEEHRENE 1 HESATMP £ LT
IRFARBERIT TV D, 2 BHIESEMNIRTEARE
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S RBRICOV TS, FEESR TORGEEB
BURNE, SRIETERE - ARFSREEOBAIIE
2011 483K, EBTZRROBEICIE 2012 EXRICEKE
AREPWMOMENET LICH> TV, EMAIZEU D
EERERZOB(LICPERFHEBOMB IR ICREN
REBERLTED, MRESICHT S ATMP BT 3
NEWEER, FAERCEOEENK - RRF—20Y
ERIFRIT-72 0T 5 LFARIC, FEBEREIET PS M
R%5 0D & BEHE MR A0 T U7z ATMP (B3 545 R17x
HESEELDEXBEAETIRELTV R, B,
EMA id% < ¥ TIRARREEETOBETH Y, HK
HEROBIL - ERICHT AR IMBAEOEE L o
TV, MASEORHLEL ZhFIMAL, WER
By - JEREEEMICHD b TR R AT O MR RS,
SR M LN T 1) 572 8, ATMP OB
RLECRBHTH B,

4 KEDRH

¥ECTRE MR- HBEFALZEEBX
U # = F ¥2 % % 13 HCT/P (human cell, tissue, or
cellular/tissue-based product) L##HEh3, T

Mg — L LOMTI 2L 7t OVBIEFIBEREL

Cid, NEBATHEIE2BECEAREEY—L
AHE 351 FIC X D BRRELRF (FDA) OBAERREN
BEEERN, 351HCT/P L WIENn3, EU LIZRED,
351HCT/P X F O F A fF AR M - EoEk2
)« SRS RBATAEIC D BT EDR
A, HEFE - SEEEOMEN I BIENBEDRACIRE
FHBEL LTORNERT S, ChETIK2HENE
WElE, 5 RESERESL L TREARZERT TV
%, EUER, BRE2ENLTEHEIICEDLLT,
351HCT/P DERKZEBRZIT 5B HICI3, FDAICHEL
TERBEBIVENS S, HEOD 351HCT/P OREKE
BEEOBERIIAE R LI X AL EN(PIREN)
DEOTHHH, FDAZ, EMMATLERMETSE,
PESEENY - JERRAMNICHD S TIRKRBROHERICIE
NREEHERETITS 13D, BEOBREERBICBENT
FHRRMIEE 284 T 351HCT/P OBREEZELTWV3
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5 BbYIC

RRKOMIR - M TMRORREICET 2FHIE, &
SE, A7 5HOM, ECBIFX S IRBICELT
LEAEIIRELBE>TWEEONH B, 2L, #
fa - AR TSRS - IR - AENICEALT
Bieicid, PEERNNEARSHZ, HOTH AT
BRI HA R4 RIS 28 U THERED
BIRRL, WIS - EAE - SN ERERET S
TENFARTCHELBILETH B, BHARICETS
FIREROEREBEPRROERHRDO DI EES
DEMBEIVIRERIBELIRELDLEZSND,
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Regulation of Cell/Tissue-Based Medicinal Products in the European Union

Yoji SATO*"#, Kazuhiro SUZUKI*' and Takao HAYAKAWA*

EUHIC

NAXT 7 70y —XERRFEOERCHEN, FE
AR - MBI R S ORRER CTHEATLZ &2 BiNE
LT HBE-FEECEONTAEI N - AR E &TE
Ron - EARES (R - @B TR SEANTHS
CHRBEEN2OHY, SETHELSRETH - 2EBD
BEORBANOBNBHRBWHEINTNSE. Zhbnk
FEOBNIZIFIS L, Mk SENTRAOSERVELS
WeERERT DI OITHER - Bz W bR EHT 5
&, Mg - S ITRROEALEZREL TEZED
HELWHRBIT R LV ERD Lo b, BEDOE

BORF VRROBERO LI DO A E LFETHS. /-,

BHOBRO L BERFE Y HE AN EE, HRAE .
BHUISIZ BT D RBEETCOEYNY: « £L¥ « BHE I
BT 5E2HFCONWTOBRBEVCERNORALATAR
Ths.

B S (EU) Tid, Ml - S0 T8%i3 hamias
%3 (somatic cellular therapy products) XIZ#gET¥
B (tissue engineered products) DEEE - SEINT
Wa, R HHRIERELRE FIAREE & bic ke
EHREES (ATMP, advanced therapy medicinal prod-
ucts) W EEFO—FRIZSBEIN T4, 2008
FL2AINEBTERED ATMP & LTHEEI ST
ATtz &l FERIZ ATMP OFEICHLL

e hmBERERECATIVAIRI NS 2L, BERAYE
REZBRFMOEN TS, KB TREUKEIS, Zh
50H LRI AT DN TS 5.

1. ATMP OBRHID#EH

EU T, ATMP BEMEESFT (EMA, European
Medicines Agency) ZAIRFEADBFEZEYT S, 2008
# 12 AP ATMP 0@ & 2 h 28R, BfE
F i3I (gene therapy products) & EHIEIEEEDAH
THBLFYURBEINTEH T, Fh Zhbiol
OB AREEIC BT HFHEEECRELC, EU MY
BHETH-SEnThidh - S HEE INTE -
2B EUTIE, BFRBCEL T wWihhromEE
SVAEINLRE OB =ERFBBEORIEEZ T
EUAOEBEZ8X -mEPTEE 2-TH0, Bick
LSEEITON OV, HBRTHERRHIC >V TRE

&SN, EEREC CHBEhAy, %
OHEIMBE L VEBEETH -1

BHMERE (EC) BnbofE%, EURNTEEY
BAMRORBERETIROKE REETHELEE
A, FOMEPREE LT 20074, ATMP OBRFEAZR
% 7E ¥ % Regulation (EC) No 1394/2007" % 7E 5 7-. Regu-
lation (EC) No 1394/2007 i, S T8 5% ATMP @
Wiz 528, RUATMP iZ>WCiZmEEIE S

Y EVERRRAEEFRIRETERERS SO AK A 1-18-1 (F158-8501)
Division of Cellular and Gene Therapy Products, National Institute of Health Sciences, 1-18-1 Kami-yoga, Setagaya, Tokyo

158-8501, Japan

TORBAFEVRATAA KRR ARA/NEIL 3-4-1 (F577-8502)
Pharmaceutical Research and Technology Institute, Kinki University, 3-4-1 Kowakae, Higashi-Osaka, Osaka 577-8502, Japan

* F{EE¥ Corresponding author
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(%5 : EU kT 24 - @8 n TRGORME R ]

IR ERBEEELETCWHH L EMA THREEZTD
CEnEEERELL, 2008412 A KVETENAK
ZE-5THA.

2. Regulation (EC) No 1394/2007 DI

24 ATMP DER

ATMP i}, RETFHEE GHfpsEE 8%
THMRLERIND. ZITO [{SHERLEE] OF
i, [EWFHERES (biological medicinal product)
0I5, (@) BRIIERLORARICES &5 CEWFE
GOMEE, BRSSO R BLIE LR
BT (substantial manipulation) %X 7=k -
HEr SUMRRBINDNBRABE, RN LEFNTF
—DERTOFROBEL R UIRELBZ0hRTHR
4 LR ERLUTHAT 2O TR AV - BB%ES
MBI NI bRAMET, b) BRzaEhd
Wi - EROEREY, REERIABNFEEZEL
TEBOEE, FTHIXIZHERY LWOIBECHEDK
HEETHLHD, DAVREZOBEAILLE MCEARN
LBEENAL0] EENTNWAY, —F, [HBT¥EY
&1 [TEaBRxh-#k - @fretWiUiizh
ENBRAMET, b MABROELE, BEXIBERET
SENIBECEIBEEEETHH0, HEVIEZTOR
AEfbb MCERARWLEEINDBO) BETY.
T, [THABXN-ME - 88 23 ERTS
B, BEXIERICED O ICAERFENE EE¥
ROMEE IS PO 2 B E v 2 REAMMT RS
ni-na - 8 VLI FF— OENTORRDREE
CEICBES BEORRTLRETZEZERLCHA
TAHOTIR WM - %] 8T (Table 1). =2k
IEEMMICIRWmL] ofie LT, YK o,
B, &% HAER - AEABENORE -
HE - WE RHERE FRosH - B -BE R
B, WEER WS AERE FI7RBRETFoNT
W5 (AR5 O Annex 13H).

K, HABEORBRTERENERRCHELT IO
A, ESEEBICEMT SO E WS EU mEEM
TENELRTH -2 EDXE REEE, HEPRIC
B3 EEFEAEAOEREA] (primary mode of action
rule) iZ3 = 7z, %7 T Regulation (EC) No 1394/2007 T
i, mEZERESRE LTONENSEEFEARATH-
ELTH, EBTHFNROBACE, £E-ME-A
FEAUIBEI LN LEEEL, EXFO—HETH
HATMP T35 ER-TNW5,

2.2 ATMP XTSRS

224 BERR  URAOR-AP7O0-F

EU T2 ATMP ORFEARZICET RO E LT,
Y22 _X—27Sa—F (risk-based approach) 235
NTWA (CER6 D Annex I Part IVS3MR), Y Xs X
—Z27Fu—Fki}, FENRLLLEMWBOEHEICE
H POZORE - Bel - HHECBEETS) 270
SWER—ZIZL, ZOEBOEAVERZHNICTET
B EVEHOIE - ABEEDHDELNVIHFEKETD
B YRIZR—T7Fo—FiE, BRREESAHFEN
&% (ICH) T2005 £ EBINEGHEY X7 vRx—Y
AVE e HAFVZ QY THERAINTEY, BT
BEESHE - BEEOFME L THEN—BMZbo &
TS, ATMP OV X713, MBOSYFREE &
h¥ BETER Noy—0fsmErsE v v1\27E
REOER, FHRRIRVERIZEITS ATMP Q&
ey ERTECRELEAENhS. MlazfELLH
RZoWTH, ZOSBEOBIDRIC, BE, ERE
FEXIARBECHT DI A7 OEAVDRBILIC
FECRLE-TLA LEA-T, I LEMADMRE
HERUVEEEGHIT, SEREFEMRLLY X7 X—
27O —FIZ & > T —ANA 7 — A THRET HBE
AHaE EMA ITEZ THA7. ERFIC EMA X, ATMP
OMETE BIEBETEATORECEREROREZS
1) M ATMP DY X 7%+ HIR - BHI#TE 5
BENEBLXTNWARELEEEZTHY, £k FEEKR

Table1 EUWBH 3 [kMmianmE) ¢ HEATENL) OEH

AER TR AR

AR T ERE

1. ERE®
B, TEX LN

MRCEENIMM - HROREFESN, &
BFEHXIABOEREE L RBOHR

b ME#OEE, BEGIER

2. UFOWThAICHES T 2MIN - B2 5T (2E5 LMl - B THRn D)

CEROMLTY | ERABMICES LS EDFORR, SRFABESIIEE EoREEE(LSE

HEROMLE S /- A - A5 '
CH - D | FP—0BRRTOREOME L F LBIEL REOKATLRETILFERLT
Hise FIRT 2 O Citizy HIM - ARk

* FRAMTICEZRZWINLOBEFIZ- W TR 5  Annex [ B
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[£#EE : EUCH T2 M0 - flm TRSOREFHERA]

BREVERKFRTY, RAEINEUXIERIEOWTHE
SBEIAREFELTNAY,
(hBEER, ZZTWSYx2Eid, B BEICH

T3 (R@EE), [FERet] TTRaEE], FERRK),

(R | BEEBRLTVWAEBRLTIVWDS, &
ATMP OBAZ, ®i& #HBR FE FRALRLOZER
PREEBNT, KhDEVWIRENTHDXEXE2E
EidY, 77a—FhHBH, TXTCHBEOLDE
EVWIBRREMIC DR > T AL OXREZHIZHRE -
BRL-ET, YRITRAAVE, T332 —va
v, avha—l, LE2—-REEFEELTHIZEMN
HETH5).

222 BRORH - B2 - EWEICET SR

ATMP REEXSKO—HETHY, REOERHRICH
THRE2 I EAEINS. 2FY, TR THES Y
Bl BRBEARILETHY, ZOLDHICEIHEOD
B - BAM - HPWREBRT I & LA, HRE
DER - AEHNEREINE. ATMP OMLICHWSH
BoiREE - R - BEIX EU @ Good Tissue Practice
(GTP)*™ iz I LENH Y, KEEFHIZBL Td EU
¢ Good Manufacturing Practice (GMP)™® (245 #HE
BPHbH. 8, BEEMA X ATMP @7 0H LW GMP
EOWTHREFTHSY. EiZ, ATMP L EFRER
EOBEAREOREIIT, EFEREEAR 2R
EEHI, REPFRICIBESBOUENEE BERK
RUBHHEICE LU TCHLA T IARENRD S, Fi,
BMROBEEE - SR VS - N Fy—P VOB

BA L T i Directive 2001/83/EC® DEMIZHREH A3, ATMP .

TREK, VN r—0EEAEZEEL>-d, MlakhL
HBEOHKIZOWT, BEOASENCHHICHIT S K
HREDER>TWHLENRD S,

FEFRDOERS - EHFBBREIRRVE< D ATMP id
BEOEDO—ME 12D, Lizh->T, ATMP OB -
BIfEAIBET 37+ 0—T v TRV A IIR =T AV
b ECRIFFEERAL THYD, HHFECRT7+0—
7y 7, HREREOHMEIISWTORE, XU x2
wEF-TU AV HEARDOENS. ATMP OHIREY +
-7y 7ROV R <R -4 MZBL T EMA
PHEMEEHAHEINTWSY, ¥/, ATMP 0K

BEZTI-EL, TORBEERTIEREREEDIC

ML OME - HEICEE T 28 EY vy L mEHE
Rz B3 2 8H°, ROBABRREICBT L8 1
#V, BE-BREUVEHBO ML —Y ) T« BHBR
T527LBE - BRLATRE RS20, ATMP
D V—HEYF ¢ BT I aE oW TR, &R
ERFFTHS.

3. ATMP DERFREER

EU k(75 ATMP OBKRARIE, BERICHITS [
B vs BEERRBFSE ] YT 2K SIXHFERS, KEFIC
BT AAHEENOBERNECHYTIHRTH-T D,
TARTHEAOBRICHEMST 2RV ERAINS. BRER
B (kB BICEUBATHEAIESBAICIEIEMA K
L BHREEHSNLEE D 7L, EMARHLET
LEFRREETYTOBETHY, HBBROMK - BRI
B3 FRERITXUMBEOEEL h-T5, Ti
b, EMA BBEKRKERICIE RS TE xv,

FESRARIZBAL T, ICH &R R - 7= EU D Good
Clinical Practice (GCP)"” % MB5F 322 &MU EBTHD
A%, Regulation (EC) No 1394/2007 #47#% & ATMP D
KaBiCELTIE, chiohx, BEREFD ATMP
F GCP LS BERD B EEINS. ZOHMIZOV
TRF V=3BV 7+ OREFETIRESENF S
7 MR®P P OEMBAZ ENTE B, '

BRCET2RE) EUNMEESBIEBT 224005,
A—o#BREZAEHICRE L CHERSBICK - TRZ
ARNAHS. iz, NBEEOHRHPDREERE G
T34, BBBEOATCENOBEZRELZS SN
BAEEMEL DD, IO LRI, BEBROBIEA) i il
ETFsLiciebimang. i, $XTOEU
NMEEEENTEBRENEIS L REINIRNETDH
AONHRTHBZ L0 D, EEREOEMLBLIICL
{fr-TLEI. BRICBIBZIN—-FEFMHE—Ta /i
DWW TiX EMA TiX7x <, Heads of Medicines Agency
(HMA) DOEKRRRELE 7V —STERINTEY, #
AT VAP RTEOEB N RINTN S,

4. 1HEBIE - IRFTAREE

41 HEBHIE

EMA HRHEEY —F v/ /-5 1+ — (SAWP, Sci-
entific Advice Working Party) % U CEXRRDOER
BERIZBET 2R 2EMBIER S U F o - VEBEHREE
RFELTHS, ATMP OBEZFLIF DOV F v —1
#% (SME, Small and Medium-sized Enterprise) #%%
WZ &5, BifE EMA Tid, SME #* ATMP i22>WW T
DHENPDELZLELTE546. BEOFHHO 90%
HE|THRIIE U TWA, HH#ELNSME T, MRER
5 ATMP B ARWAE OB Rz L 25 Z L AN
TEXHBEIIE, Br28508#&XNn5. 2k, Zh
A OBIRETINREE R ATMP 2 5iXEHE D 65%
B THEIZIGU T\, &, +—77 VEERODS
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(485 : EU 23510 40 - BMmIRRoRHEm]

&7k - VEBRERTHD.

ATMP &:E&'é”%%%b:&i. SAWP % U /-3 A
i, SVEAREHEL L TERERF A 7+
(ITF, Innovation Task Force) & OHHKDFIMTHET
#»%. ITF i EMAHOSRR»ERHI/ V-7 T, &
. HA B TA /EDRER T EREGE - BBl
CTHIBECOMBESTHERT A EEZENE LTS,
Li=t-T, BEOHAFI4 vTikAa—-LERRZL
- 205N ATMP O & 3 oM RIC2WTIE,
BARED LHEHBECORMAE ITF BT ITEH I E
BTEDL TOHERITF A0 EX 2L I X
VLt L SEESROBERSVOE. ITF & 0EHKIZ
E{RThH ALV RBABTOEBRAR DT 0.

FiorhbHELIIAC, EMA 0EMERERS
(CAT, Committee for Advanced Therapies) %, BB%
ZDZAMN ATMP K34 T A0EHL OBE 2 ERTT
3 & kb, SME DFERRAR - RERROT—7 D
P r BT A ERE L EHTIT- T 5 (Bib).

42 ATMP ODHREE

EUROEE*#Z /- ATMP Of&EICB L Tid, EMA
NECHHOBHEAZITC—HEBLUTAREERT-TE
v, 22 CHE < Btk - ARt BT 5 RHEERFHE S
fibnTws. EMA ATt haElTOERRORTAR

FERTH 0O, t H BEEHERS (CHMP; Commit-

tee for Human Medicinal Products) T# %43, ATMP
OV TRERDERS - BERS LV LEM IO
SFOEAFEEETHZ L0, CHMP O T 8
RIEE S L CABMERSAS (CAT) 212008 4 12 AX
wREXN, CAT TORE - Aok - B2loOFMR
E®EL &0 LT CHMP 2RBEERTL, CHMP
HMER U-SHEEREE b & 1I2 LT EC B RROHE%Z
T35, LW EHARSN TS, ATMP ORE » K2

¥ - ARVERGICEIT 5B - FliE EU ATHMS Y,

BN TRELKRE NS 95, ATMP i3 EU juid
ENTOEEZESZ Lied, EECAT COFHIZX
FrzEihot

43 EBiEgE

2008 4 12 A 30 B LABTIc EU A CIRESNERBI N
ATMP iZBA L Ti3, @B#EESRON 5. A IIERM
Tl e\ ATMP DBE1213 3 FOBITHR (2008 4 12
A3l B~2011412 A 30 B), B ILFEHUFTHLEE
i3, 4EOBTHR (2008 45 12 A 31 H~2012 4F 12
B308) AEzxonTEY, TRETCATMP E LT
OBEADIYS T AILENDH D, MRRCHEARELZ TR

WBEICIX, EUTBTORRIIMIHBEEIND.

44 FRERMEBRS (CAD) OMEEEH
441 B

EBEFEERSL (CAT) i1, EUNRE 14 &
FEK14), BEMAErH 24 EIEA24), BRE
2% (BIER24) 0, EEISE66RATHEESN, &
HIEA 1 EREINS. BEFGRUEBREORES
ELTCOEBIECHERE TS, B, BEEGLL
T EGAN (B R{EFRE#H * v b 7— 2 European Genetic
Alliances' Network) X Tf Ewrordi (BRMFAEFEE
European Organisation for Rare Diseases), T&RIKE®D
k& L UTESGCT (BRMBEFHIRERYES Euro-
pean Society of Gene and Cell Therapy) KU EBMT
(B M5 BB 4 27 V— 7 European Group for Blood
and Marrow Transplantation) @A »/3—#% CAT iZ2
mLTWa, k¥, CHMP L OEBOLEHESL L, M
BEREOERS b 54 CHMP 0FATHLHLES
H5.

ATMP OFfiic W T LBEAFMEKE LTE, B
B . BT - RIZTIRRE - HIBRIERR - S AT 7
JOV— AP 77 —TaEITUX YRIIR
—U AV RUORBENBITONTEY, ERALLHET
DELEABRNRHNA—TEBRLILT LV YVENTNS,
ZOHRIX, B TFHEHFRS 19%, MiaaREN
K3 21%, MBITEOEMRES 17%, (A7 /0
D—BFIEN 24%, RBEHMIRN8%, 7r—~valE
U7y 2EMEY 5%, EBREBEEMRS%, NAHFEE
PR 1% & 72> T 5.

4.42 CATODEH

CAT OfEHIZIE, OATMP ORERIFHE, @ATMP
Y- BT 28)E, @SME @ ATMP R « K7
— 5 DEREIRIE, @SAWP ADOFAH, ZDEH», ATMP
LA OBLFIZ DT D CHMP & DAE#K, KU ECADEB)
EREVHD.

4421 ATMP ORHERIFRM

CAT OEBOTTHLEERODIE, ATMP ORFFRIFE
®THs @YD ATMP Z-WT, CATRRE - %4
- BB AR EREBERERE LT
CHMP o4 5. FHMEREBRORME, ERLK
DHFEAIOBMATH 2*00 EEADRIZTD. b,
CHMP i ERARRHFAH, HHX T 210 ERE LA
KARCETINOEREEHET S, 2B, ThHfE
¥BcxLBMEEEL. XX, CAT @ﬁl’-ﬁgﬁ U4
RS E B B HREESINKEET 5L TORI
EERICEE L2V, ATMP A EEESR L OBEHA
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[tc#ED ; EU Iz 240 - I IR&OoRHEME)

DBAITIT, CAT BEMERIEMELOBRTRY
7.

4422 ATMP S4BT 58)F

CAT I3EEDR BN ATMP 1234 T30 EIZoN
T, BremyiiEr S0 - HKETS. NE0
SECETAMEEHER, BRECAESRFOARICHR
YRR TONTEY, FRRLINEEN. E
REPHEEF,LDL 60 HUATHEINSZ LItk - T
W3, CAT mMHZ, HIEOHE - BENS « CATIZ
KHARFBERIEOWT, MEFBEEZRVWEZRIARIN
A ik, ATMPD7 7 —<abyS VARG Xy
CE-VAYV T AQHERUERCHALTS, &
WhEE - ARRBESOERECHRUTHEET ).

4423 SME @ ATMP SE-JEEK 7 — ¥ OYERIE

NN F vy — %% (SME) 12 ATMP ORHE - 3
BEF—5iZBL, CAT KX ABENFEcETIYE
ERELSTHZENTE S TERTOFEIIBRA
W RBBHFEOERKICHRST, SMEPOHEND -
BECHRETDONS. H FTRE - FEKF— 5 0t
EMTFHOEROAEZRIET 5D TH->T, HRED

APBRFLIEY LB OERZEINTHWS, Tiabb,

FAESIEHCIERBOEARPFORCRETNE T
—yORBELTED ZERTERW, EELECEL
Tik, BUF—7ZBAVWTRE BRHHNIEEDS
BLATONAERICIE, RFOFMATHRTREIL
HHHEL TS, »

4424 SAWP~OEH

CAT I SAWP B NT 52 &ind, ATMP OF
¥HWBECHEE LTS, 72720, CAT O SAWP A
DOV AOHMIZ DWW TRATHERI T TN 5.

4.5 ATMP RBEHICHITS EMA FHERORE

451 CAT & CHMP (DHEIES

REOEELR DB ST CAT CHHENS - &K,
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