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Bk AEES (LT ICT=E] EWo, ) ICEBICER L., SEHOFEAHZRE, 5
WROTF 2 =T o574 2 (LT HEAEY M WS, ) ITRET S,

(5) BEBRFE 12X 9% AdV/hREIC O 5.0k, PNAXMEE I FR U 72 BiNLARDS A O TR
FEIE PN SRR SE IR BRI 1% O R FTERELNIC D W CIE, IRIRENICB W OB
HEE IS SN BRI A FEEZAWT, £72. EREBRENICOWTIE, CT
FENIZBWTHEAAZRE 2 VT, ZZE4 Adv/hREIC iRZHEATH Z LI L VAT
9o TEASFOREITEEICITV, AdVOREIC IO K RN T 1 ' bz [hikd 5,
FENERAL O JEDNZ T HAT (R S - AAh) 2 —HICEEEFED D,

(6) #EBRE ~D Adv/hREIC #5471, HRE ORI EEET 5. VA LV ARE T O
7D~ AT ROH T o FH UTRE %2 IRREXL CT £ b, BEF~OHE
BG4 & 2 @ YN 7B E CTRVMESE (LT TE=] W), ) ITB%T 5,

(7) EFEG)ROG) THWEAT Yy MEOR RN KO —BEIX, 7 A VARG
bZATV, ERPEFEDE BRI VERT 5, £72. FRIAT A FEES T, VA
IWVARELZITV, AT 5, 260U A NV ARELETREE L CT B O
KK CTIT 5 HAICIE, ZEICEH LIRS AN CGERT 5, 1RE%Z O YRR ET
K MR CREERT 5, 2B, IBRENOZERIT HEPA 7 4 VX —Z H WA
WZEDK 5T 1R (1R 12 [B) AnEb 5,

(8) Beh-t% 24 KEM &£ T, HBAE ZH=ENCTEHET 5, MESOMHHE THERE S —FRIIC
fE 27> AN DO BRFGR KIRI H 2 58121, BRiCHRl 5 2 f/ NRICE D, v~ A7 KDY
U EHEDO DA N AR TR BT 5,

(9) =TT 2EHYE P OWERE OPEY (k. Fik, REOHEES) X, vA
IWARIECEAT o Toth, ERBEFTEME BRI VEET D, UA VARG LA {EE
VUANDORKIETIT o HAicid, EICEM LERBICAN CERT 5, 7ok, AFZEHM
K& LT 248 0Pt & OB L, Adv/hREIC R O BRI HET 5,
P E SRS TR T L7258 3R 2 W3R Cf 2 TG 2.

(10) A= IZRBIT D& A, #BRF o3t L TREMICH R U 7- 88 B85 K O O HE
MBI U7 as I, U AV ARIE L EAT o 7ot [ERBEFED B BEALRR e
BEFE I+ 45, A NVARE L ZBEELNORIETITH HA 12X, ZEHICE
P L 7= REIC AN CHERT 5,

(11) I BIT DHERE OF B & fRER T 2 B, #8BRE O Mk & OVR 1 @ Adv/hREIC 23
et Ch D LR T 5, AAVHREIC DHER S & XX, [H=ICB T 5 88E D
EH AT D, P EORE~DOE FOFEI b LT, HEICBIT &
H&TRIRAZEER CREERT 5.

(12) fA==ICF T D HRE OB B OMIRZ (. B IBR BRI JE M et m & (RS2

Tl
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JE 12 %175 Reduced E xpression in I mmortalized C ells/Dickkopf-3 (REIC/Dkk-3) i&fm1-
HET T ) A NARY Z—% AW B s T IRRERRIFE) (o 38122 W R N I kiR
FHOME TR T 72 & Adv/hREIC M H S 72581213, BELICHBRE 2 H=EICk
THEHTICB L. L@ HA)ETEREORHEZ D,

3 RAEZT LD LT DEICLDH - HEEHFEORGRICE T D IFHRINED A

BBRE ~D Adv/hREIC $5-% . #BR# RN CHIGEEE 2 1845 L /- B s /i 2 7 A L R
(RCA) OHEEIZOWTIE, MKAE R ZHWTPCRIZEIZCTHRAEL., B SNn=HE81%
HITHET, RELZFEEEHFICBE L BRI 5,

4 HEWMBHIERENECLDBENDOH 55EI2RB T 2 EMB R B Z 1T 5729
DHEE

Adv/hREIC #%5-# OHERE 12OV TiE, E=REF T, PCR IEIC TR M OSSR DELR
THAHL X 7 A )L A (Adv/hREIC) MEKT 25 £ TBET 5, & B IXHEIEY 23 R “;@
TLEGEIIREZHFER CREIERT 5, B TOAEIH2DLT, #H=EICE
BH&E TRIIREZEER CREERT 5.

5 EBRESETOMEMUIHE -MEERELTIE S TV D E8REL &P OBREL TOM A%
DR

Adv/hREIC & [RIERICIEBETRMEDOBR TR & N T TV UA VA SHOMEEZ H 5,

~YUAAL H =1 A F 212 (mIL-12) B FE2 BT D Adv/mIL-12 X7 X — DR %
7 RAETF G U B ERR Gt~ 7 AMIET O mIL-12 LU R e —
7 7210 (15000 pg/ml) | #5-3 HRZRIZIERZ X — 5710 LUK T L7z, mIL-12
D FHBICHIEO BRI L 72728 mIL-12 LUV DR T ISR Pl B &8I E 10 R
Sfc, —IMED mIL-12 EFICHED EEX DL THIE~ U ATITRO 6T, FoE
EHHADELRO SN o7 (LK 9) o Adv/mIL-12 O E K OMES~DHEH Iz oW T
ITFEA AR TH LN FTSE N7 T 2 UA VA SO EL 8k A i~ v~ 7 A v
AFIVCX T —EBEEBETICEBRLUZIEREERT T ) VA NAXRT Z—ThHDH
Adv.RSV-TK ZH\We~ U ZAET VO ERTIL, ~7 ¥ —EA 1 BREE%, ~7¥7—
DNA 3R, FERL O FIZIFERO T, MHIZiE~ 7 R 40 JCH 1 [EORIZB DT, X7
B —D D ITRISLAR, *%@ K, B8 R MBE R OFFICBW TS SN
(3Cik 10)

o] LR IRBE L2 35U C L RIS B IS k9% Adv/hREIC O 513 FE 72175 Tnvign
23, 2001 LU IS RIS 269D Adv.RSV-TK e OV > v 7 v BV & W8 s 11k
FREGERIFZE 24TV 9 61 (2 B[R —JERB]) DOFISEIRAS A B Adv.RSV-TK D& 5 %17
o7z (OCHk 8) o F7z. 2008 FLABEIZHINLMEIC X2 Adv/IL-12 % AW 728 s FIRE
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BRRAIFGE 21TV, 6 Bl O FISEIRE B 1S AdV/IL-12 O 5217 - 1=, # 5% OB O i
. JRF D Adv.RSV-TK 3 LN Adv /IL-12 DF % PCRIEICL VA LZ & 2 A, ik
¢«@7?/?4wx&7&w®@”iﬁ%%ﬁ IBWTIFREO bT, THERICE
WTHR G4 30 052 B — 27 IO LD E B IZITHEE L, RP~OBITIIR G ERZIZ
BOTROENLL OBAIL 2 HEIZER LT, #5RFE O =8 Y T O EREEE
PR D FHEE = OEREIRRED & 7T, Adv.RSV-TK 35 L OY Adv/IL-12 DEREEH1~
DU M CEREFE LR E ~ DG TR D BTV,

SCHER 9 @ Nasu, Y., et al.: Gene Ther. 6: 338-349 (1999)

SCiEk 10 : Timme, T. L., et al.: Cancer Gene Ther. 5: 74-82 (1998)

6 [EIMIBTHHEMFICLVELNTIER

ARHFED Adv/hREIC (2 OW ik, ESMI BT 2 H O E 1L 72\, Adv/hREIC & [AlEE
(CFEHGEE DB 2 e b T T ANV A 5 BoOEE SO, Adv.RSV-TK K Y
AAV/IL-12 (22T, BIZIREIC B T 5 ESN TOEANFEm SN TEHB Y | LN ITRT,

1996 4 8 H L0 | HURHBRIEHES O JRPT IR ATt 3% Adv.RSV-TK KOV v 7
o L O PR O 55 1 AR BABR 23 K [E Baylor ERNKS: THEM SN 7-, U%RBRICH
VN T Adv.RSV-TK Z BISZBREENIC BTN 5- S 47 18 4 DIEFH DR Z fefk & LT, PCR
HBICXDTT 7 7 A/ A DNA OFERNITOIT-, Adv.RSV-TK 5%, JRPIZITT T
J A VA DNA B, JEFIC LD ZETH D08, 0~32 B CF¥ 6.8 B M &z (X
Hk 1)

F£72. 2004 4 5 H 75 K[E Baylor ERKFIZIHWTE 1 Il H ORISZEIZKTT 2
Adv/IL-12 % W2\ e FIER A T S vz, (RS O IO BFZR I X P &
Nz, FET — 2 13RI N TV, )

SR 11 : Herman, J. R., et al.: Human Gene Ther. 10: 1239-1249 (1999)

IV AR AT

1 oMAEY D SELHHE

(1) BZZT 5RO B 2 B ABEY S ORE

Adv/hREIC /&% OV Adv/hREIC i3 RCA OJEGMEIXIF AT AdS LRI~ B X HNDH DT,
ARG, £, BiE. AEWEOEAICIVMOMER AL SED Z LT
rnEEBEZOND, Lo T, WEEZT LMD D DMAEMITRIE S NIRRT,

(2) WEOBARNE O
GFEMET, )
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(3) WEOATRT IO
GZ4E9, )

(4) EWSEEEENET IBENOR EE @%ﬁ

Lo T, oA 2D ST MBI OV T, F Rl R AGER S EICTEHR L
7o B An - H 2 AW o 5 —FlAd 2 o0 7 1A ;5ﬁ30 EMSIRIE N ET D B
ZRUTRN TSN,

2 JRIEE

(1) EZZT 5 RetE0 & 5 B EBEY % OFEE
Adv/hREIC &% Y Adv/hREIC Hi 3% RCA OEGMEIX AT AdS LR— B2 5D D T,
HRR TIPS 565 RITe oL THS Lk, 2) .

(2) WEOBARMNE O

Adv/hREIC 23&%% L 7= & h C—iMEIZ REIC/DKk-3 i&fn 1% FH 9 5 alREMEIL H 5 23,
ZHIC XD e b~DIEEMIEE STV RV, Adv/hREIC sk RCA OJF EMEE, B A
AdS LRI THD EE XD,

72BIADS BiEE LT OB TIREA T A VAR X — (Bin 2 AW 13 1990
L%, ERNATHHSATH D GGk 1) . BRESOEREICE T 251X,
1999 ]8O TEAR FIRFEIEOF SRR T D 3 THID, UiET X —Z2 HWIZ KET
DBAR TIRREGRFTRIC B W TRAE LT, T O%ROFAEMIEIZ LD . BiLFplit, ~
72— RKEREORER, BRMOLPICRAHEZRI X —DU A NV AEAICEI &R S
Nz 2HHGERISICERT 20 THDL Z EAHLMIER TS Lk 12)

o) HEOA ULT X OFHE

— R AR AR P ECRLE Ll s T X EWE O F RSO ik
iéﬁ%U\NMMHC&UAwmmmEﬂﬂ&A@%ﬁ¢A@%ﬁﬁ@@fﬁ%f%
%, &5IZ, AAV/hREIC [3HHREZ K> TWAB DT, AT T ) oA )L A & O gy
DIRNNE Y | B CHIET 5 2 L1372V, S 512, Adv/hREIC 23805 & < &35
KT E MZRBNDHZ & Ok 1. 2) Z##5E 2 5 & . AdVhREIC } Y Adv/hREIC Hi
S RCA DR LISt O v Mk U CTRIEMSEZ 2R3 rIREMEIIMm D Then e B 2 b b,

4) i%%ﬁr%%ﬁiﬁék%n®ﬁﬁ D K7

J:’)T\ Fﬁ)ﬁl\ k—/Dl/\wC %ﬁ'fﬁﬂ%ﬁiﬁﬁkwu ;ﬁ% \—nE%ZL?LL’fK%Tf‘E@KE%
%®%—@ﬁ%%®ﬁ%miéﬁgb\$%%ﬁf%%#iﬁék%hi@mk%%é
nb,

SCHEK 12 @ Assessment of adenoviral vector safety and toxicity: report of the National Institutes of
Health Recombinant DNA Advisory Committee Human Gene Therapy 13:3-13 (2002)
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3 HEWHEOEAMNE

(1)  WEZZT DD H 5 B AEBY S OFEE
Adv/hREIC OEEWEOEAMEIZM SN TE LT, B L Z T 5 /et b 5 B A )
MWW E SN o T,

(2)  WEOBARNEOTHMN
GZ4ET, )

(3) WEOATST SO
GZ4E7, )

4) i%%ﬁr%%ﬂiﬁék%n®ﬁﬁ Aokellin

Ko T, BEWMEOFELEMICONWT, F—FEEHBRRAR P FEECTE L BB
Hax AW O —FRAE % O FIEIC iéﬁ%@ EMSRREENAT HBZ TR0
EHErENn D,

4  BizAKHET HSME

(1)  BEZT 5RO B 2 B AEBEY S DR E
Adv/hREIC }% O Adv/hREIC H 3 RCA DG MEIT B AR AdS LRI — B X LD DT,
HRR TS 565 RI1Te oL THS Lk, 2) .

(2) EOBKRIINE ORI

Adv/hREIC 23E4: L7- & b T REIC/DKk-3 s+ & J 895 alREVEIL H 5 A8,
ZHUC XD e DR D AKARZEITFN H AL TV 20,

Adv/hREIC HIRDBAR TR Z AWNTEE ST 5 RCA MHEBLL 72 & LTH Bl E KF
IREET HDMER XA AdS LRI%ETH D,

o) HEOA UT X OFHE

— R IR AR P B S RRE L7 i s R 2 A O B — AR AR O F A
iéb%w\mmmmc&oAmmmmﬁﬁawA@%ﬁ¢«@%ﬁm@@fﬁ%f%
%o Adv/hREIC [FHIHEEZ K> TWDH DT, #ERFEICIAMT 7 ) 7 A )V ARG L
RONED | BRERCHIRET S Z L 1X7RV, S HIT, Adv/hREIC A3%hER & < YT 5 %t
%itb’@%ﬂé*k(iﬁl2)&@tb¢ﬁ@ﬂ—ﬂ@ Adv/hREIC } OV A7
TT ) T ANVAPEGET B AREME IR D TIRWWN 2 & i E 2 5 & Adv/hREIC 135023 C
ﬁ%¢ﬂ6ﬁ@#ék%z%néo
Adv/hREIC HIRDBEAR T X AMNTEE ST 5 RCA MHEBLL 72 & LTH Bl E K

10

-17 -




(RIET 2 AREMEITE AR AdS LRRBETH DL LB XD,

(4) EWSEERENET D BT NOH BEO AT

Lo T, Bl % K ARET DI DWW T, Rl R AR RS ISR L 728
IR 2 SO B S D IR L 50 &0 AMSHEERERET L BEN
(ERARRE £l [i: R I

5 FofhoME
L,

V AR

5 —FE A AR AR RS IR0 L 7o B s R A A S o 5 —HflE % 0 HEIC
L2 EVY | AdV/hREIC OEEEF ~OILBUTM I Z 6N TEB Y, It L7zE LTh,
ZOEITMH LNV T TH D EHESND, £o. ZHETOEME AT TirE
BRIC &V Adv/hREIC (T & % REIC/DKk-3 i+ O —i@MEFEH A b M TRV VE RN A 7R
FAMBEME IS T/hEWVWE B X B LD, AdVhREIC AMEYed 2 BhEd s o FikE 1 3B A= Y
Ad5 LA T, b MIOAEG L, BARFCHOIZHEM ., WK OMAEMITI TG L
mnWEEZLND,

WA A VA (RCA) BB T T ) UANZAD T A )L ZAHFEREICE L
T, BRI DWW R LA BB U7 g - AR FOKEU &3R50 B R A
¥5237#% (The International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use ; ICH) 5 X O}, Gene Therapy Discussion Group
(ICH-GTDG) T & ¥ communication paper & L CTABH I TWD (BKS) . T78b b,
2004 46 A10 HOICH-GTDGRHEIZB T, ZEORCAZ EHT HIEHNET 7/ ¥
ANARY Z—ZmHER G SITIEGNCEE T 5 7 — & 23 K[EMF R REE T3
(PARMA) IZ& VW eV FEEDLN, MESN TS, THICLD &

- MAUBEIZBWT, xR (BEEN. RN, BIEN) X TR 52T
72856 Th, RCA ITERT 2 HERBIEMNIIA LN LT,

C BREADOY A7 LS JUICE LT, BUEHWD 2 L DO TE 58 bIEKE O & O RCARE
HETHHRY AT —PHEFHE (PCR) HEIZ L > THRCA OEA~OPEHITRD Hile
Mol Z &N, T—ENbRBINT,

TEPTRENTEY , RCAVHAIPTIRICEZRIZEENTWVZELTYH, UAVARAE
ECHILEWER Zo ST 2 8, BEXO, UA AR MBIMNCHEH SN D Z 0B %
12K, EOHEFR T A L A DM B T OMEARE DM RD TRWZ & BRI E D,
A B3 % DM % Adv/hREICIZ #1F 2RCA Y A v A HBIOBEIC DWW TIE, 2 ofliE
It C& % Eden Biodesighft: (National Biomanufacturing CentreN, Speke Road, Liverpool, UK)
D IERA IV T, 3x10" virus particlel VEARI TdH 5 2 & A3, 20104E2 7 10 HIHEE %

ER T3, Z?M3x10" virus particlelZ VEAIM & W 9 $E 1T, ik OICH-GTDGZ: #% T
& SNIZFRRIIFEORCAG AR AL LNICTREIDZ S DTHY . 73 OFDADHERET ZRCA
BEOFEEETLH D, T72bH, 4EIOAdVIREICHE FIZHW T, LD A L A
FIZHFEHE BN THE LEGATH, 20REF T (BEAENB L% O D
JEFHOBREE) TUA VAT 2 2 SIXIFIERAHETH D . £ OIREE F CORERRILIR
DRMBENWbDEEZBND, T2, b M ROMOIZHEY ., HEYIE ITAEDIZ
BB e 525 2 L 13nnEE2 b, B—HflRERAGEHFEEIREHE L8

11
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THAHA X A O — TR F O JFEIZ L 520E VD . ADVhREICHE I K 0 A%
WBNET BTV S,

BIAK 1 : REIC/Dkk-3 {1 D&, REIC/Dkk-3 Bin+F D7 X/ ES

BIAK 2 : REIC/DKk-3 AR FHELT 7/ U A VAR X —OEfTJ5 L, REIC/Dkk-3 i#&
BARBT T ) U A VAR Z— (Adv/hREIC) OE#LX, REIC/Dkk-3 i1z
THRELT T ) A NANRT Z— (Adv/hREIC) Dk

BIRE 3 ¢ 521 ARUERER O FE

BIRK 4« BRI RR D 11 K OMRE Sy T OB [

BIHK 5 : Considerations from the Gene Therapy Discussion Group meeting. June 10, 2004

A2k EU E3 5B E RS (ICH) &fs HIEEEM%E 7 v—7 (GTDG)
[ AL |

12
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HIRE 1
1) REIC/Dkk-3 i# 15 7- O i

t bk REIC/Dkk-3 & = — REIk O IEACS] (1053 base pair) ZLL FIZART,

1 atgcagegge ttggggcecac cetgetgtge ctgetgetgg cggeggeggt cececcacggec

61 cccgegeecg ctecgacgge gaccteggct ccagtcaage ceggeeccgge tetcagetac
121 ccgcaggagg aggccaccct caatgagatg ttccgegagg ttgaggaact gatggaggac
181 acgcagcaca aattgcgecag cgeggtggaa gagatggagg cagaagaage tgetgetaaa
241 gcatcatcag aagtgaacct ggcaaactta cctcccagcet atcacaatga gaccaacaca
301 gacacgaagg ttggaaataa taccatccat gtgcaccgag aaattcacaa gataaccaac
361 aaccagactg gacaaatggt cttttcagag acagttatca catctgtggg agacgaagaa
421 ggcagaagga gccacgagtg catcatcgac gaggactgtg ggeccageat gtactgecag
481 tttgecaget tecagtacac ctgecageca tgecggggee agaggatget ctgeaccegg
541 gacagtgagt gctgtggaga ccagetgtgt gtetggggte actgeaccaa aatggecace
601 aggggcagca atgggaccat ctgtgacaac cagagggact gccageeggg getgtgctgt
661 gccttccaga gaggectget gttecetgtg tgeacaccee tgeecgtgga gggegagcett
721 tgccatgacce ccgecagecg gettetggac ctcatcacet gggagetaga gectgatgga
781 gecttggace gatgececttg tgecagtggc ctectetgee agecccacag ccacagectg
841 gtgtatgtgt gcaagecgac cttegtgggg agecgtgace aagatgggga gatcctgetg
901 cccagagagg tccccgatga gtatgaagtt ggeagcttea tggaggaggt gcgecaggag
961 ctggaggacc tggagaggag cctgactgaa gagatggcge tgggggagee tgeggetgee

1021 geccgetgeac tgetgggagg ggaagagatt tag

2) REIC/Dkk-3 B 1D 7 2/ BEES
DLFIC Ft@ln o XL W S /-t k REIC/DKk-3 Z > 237 DT 2 ) FBElEcH 2,

MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELV
EDTQHKLRSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNTIHVHREI
HKITNNQARQMVFSETVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCQPCRGQ
RMLCTRDSECCGDQLCVWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPV
CIPLPVEGELCHDPASRLLDLITWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFV
GSRDQDGEILLPREVPDEYEVGSFMEEVRQELEDLERSLTEEMALGEPAAAAAALLGG

EEI

13
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B 2
REIC/Dkk-3 BIZFHRIT T /) VA VAT ¥ —DVERL G

Adv/hREICO BIEEIT AN 2B CTH V. FEBEOBMEICB W CRNLALE O MR,
AN —7 L RAZBITHRESCERD I & 2RI D,

BB L LT, 2 A3 XY X —pAxCAREIC DOIEHLI%ZFT - 72, REIC/DKk-3i&{5F DR
=2 K Ei W BamHI ¥ 4 ~ &% 7 ¥ A4 L 7 7 7 A4 ~ — (REICS;
5’-GGATCCAGAGCGGAAATGCAGCGG-3* (BlAF 54 DI HEAE 5190-206 12404 3% B4
OS5 AllzBamHIY A kT HGGATCCH B IF=FLH]) ) &, #&ik =2 R DO IZECORIY A K
ZTWA L LI=7 T A ~— (REIC-A: 5>-GAATTCTAAATCTCTTCCCCTCCCAG-3’ (Fid5|%&
B4 I 5 1230-1240 1Y T 5B S D T > F 1 AHDOSANZECORIY A hTH 5
GAATTCEL | 2 38T /=B %) ) Zakit L7z, RIZ, pTracer/REIC (X 1) Z#HICL T,
REICD =2 —F ¢ > J Ik PCRIZ X ¥ g L 7=, PCREAFIZ, 94°C 30%0, 63°C 300, 72°C
157 %30% A 7 )V CiT 572, KL 1kbDHIIREEY) 2 7 /L7 H A L, EcoRI, BamHIVE{L L 7=
%, pUCLINCH T 7 u—=7 LTz, A KIBEDHSuZEAL, 7 v U Uit
n—2 b L7 7T A I ROERESIOMHT 2170, A P — N OBRFNIE RN N>
TWRWZ L &R L7 (pUCII9/REIC, [X2) , pUCI19/REIC % EcoRI, BamHIVH{k L,
FI1.1kbOREICHT /1 2 [A1UX L 7=, [81YL L 72REICH /i 2 DNA Blunting Kit (% 4 Z 48, HA)
ZRWTEREZ L L, CAGTutT—X—RNEEN5 3 A3 K (pAxCAwt, X3, #h
T BAR) OSwalihric 7 s/ e—=227 Lz, fFoniza A3 K (pAxCAREIC,
4) ZClaliHfb L CTA v — b OFEAMRE Lz, S 51T, Stul, SpeliH{bL CTA ¥ — |k
DEAENS —TnET—F— A=K~ RIAVITFNLTHDLZ LEMHERL]T,

%2 EREL L C, REIC/DKk-3 HEFMMBL X T T / UANART X —DERZ1T - 72,
REIC/Dkk-3 FBUHIR 2. 77 /) 7 A W A7 X —[X, COS-TPC it (Miyake, S.,etal., Proc.
Natl. Acad. Sci. USA. , 93, 1320, 1996) (2~ CTYERLL7=, %5 1 BBEC/ERL L 72 pAXCAREIC

(8ug) & EcoT221 ALPEL 7= COS-TPC (5) (Spg) L&V /LD LEIZT 293 4
JlZ h T A7 =27 ar Uiz, 37C, 5%C02 5 FC 12 BEfE 2R =%, Miaz 96
N L— ML, S 512 10~15 A MR ZHT 72, MIR2FER L7 7 = L) & SEHGHE
i = & B A I L, EORSELR 6 [MIF%. 5000 pm., S L7z BiEE 1RV A LA
& LT-80CITTIRAE L T2, 1 IR A /LAWK 293 A, HeLa MfldlT/ide S+, 3 HIZIZ
HeLa A TIXZEMENGRD HALVT, 293 MM ERUITIEPE L7227 v — 1 D 293 Hifuh & FEJK
AL Z LRI A R U, RS A 6 BT - 7215 D B % 2 IR A VAR & L C-80°CiC
THRIF LT, @R 0 —2D 2RI A VAWK % 293 MR &, filasFER L 7=
O, SERGMIIE O & BRI A BN L, SRR 6 [MIF% . 3000 pm. 10 43D L7c RiE%E 3
WA NAGRE L T-80CIZTERIFE LTz, [AROBIETA T — 7 o 7 Z1T\V, KR 4
WA N AR EFR L, -80°CIZ THR1FE L7= (Ad-CAG-human REIC) , Z @ Ad-CAG-human
REIC £V | BRIRAFFEICE W THOW O N D72 77 ) O A NV AR 7 2 — RS
o,

14
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REIC/Dkk-3 {& /5 7R T 5 ) W A4 )L AT #— (Adv/hREIC) DIEHLX]

X 3

Swal rYB-7OF TOE-H~

CMV-E T4 —
DY¥ 8- ZAEY polyA o

775/ O4MATR
N

ETAE1B R

X 5

|

o

REIC

& 2

e
\

- Sacl
. Kpnl
- Hincll,Sall

- Smal
+- BamHlI
Xbal
L Hindlli

- Pstl
- Sphl

pUC119/REIC

& 4

DY¥p- YO polyA

bUB-T72Fy FOE—H~

CMV-E TN Y—

TF/ D4 NMAR
~

EIAEIB RH

TTF/O40A TF/040A
ITR LLELLL ITR
w8 A ~
KEH D EcoT221 U8 £3 XM S LAt
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t ~ REIC/DKk-3 i8In FFILT T ) U A VAT X —DRik
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BIRKS

Considerations from the Gene Therapy Discussion Group meeting. June 10, 2004

Considerations from the Gene Therapy Discussion Group meeting
June 10, 2004
(Revised in February 2005%)

The scope of the meeting included an update on new gene therapy developments in
the regions and an exchange of information on the main topics agreed upon during the
2003 meeting of the ICH GT discussion group (GTDG). The group also discussed
organisational matters relevant to future activities in 2005 and 2006. Representatives
from the three ICH regions (including experts from regulatory authorities and
industry), Health Canada and EFTA participated.

Update on SCID gene therapy

Updates on the experience in the regions were provided.

Some documented clinical benefits are now available, such as those seen in the X1-
SCID and ADA/SCID clinical trials. Encouraging preliminary results are being
generated in clinical trials in Graft Versus Host Disease (GVHD) as well.

The group discussed and agreed on general risk factors:

* Subject age

+ Copy number/integration events per cell >1 (on average)

+ Dose (total number of transduced cells)

e Relative risk associated with transduced cell populations (most to least):
—Stem cells with expected selective advantage
—Stem cells
~T cells or other differentiated cells

New technologies to assess the risks of insertional oncogenesis are being developed
and appear to be useful for clinical research purposes but have not yet been validated.
LAM PCR is widely used but since it is not yet validated the use of more than one test
could be called for. Dominant bands vary during the disease and do not provide the
basis for therapeutic decision-making. If cell clonality trend is detected with a
combination of reliable traditional methods, patients should be monitored more often.

The GTDG considered scientifically justified using a combination of methods to
improve surveillance for cell clonality as a tool of clinical management. The group
also considered valuable the sample archiving for further scientific purposes, as new
methods are still in development.

Long-term follow-up (LTFU) of participants in gene therapy clinical trials

FDA presented their current recommendations and background on long-term
follow-up of participants in GT clinical trials. All GT trials should have a plan for
LTFU for up to 15 years. Data collection should include

De nove cancer

Neurologic disorders”

Rheumatologic disorders

Immunological/haematological disorders

" Considerations : In order 10 avoid confusion with the M2 ESTRI Recommendations that follow the
step-wise ICH process, the ICH Steering Committee requested that the outcome of GTDG discussions
should now be called "Considerations”, rather than "Recommendations”.
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Physical examinations should be carried out for the first 5 years, followed by a
questionnaire for the years 6 to 15 (questionnaire should be kept simple)

This observational information should be collected and submitted annually with the
purpose of assessing long term risks for patients involved in GT clinical trials.

The group considers that GT LTFU should be included in the ICH GTDG program in
view of the specific features of Gene Therapy that would complement ICH El and
other Pharmacovigilance documents under development.

HIV vaccination in healthy volunteers: possible risks

The GTDG discussed a number of issues related to the exposure of healthy volunteers
to HIV vaccines based on gene therapy products:

* Potential risks related to the manufacturing strategy of vaccinia-derived
vectors (e.g., production in primary chicken embryo fibroblasts which could
be a source of retroviral sequences)

¢ Production in non-diploid cell lines of a number of gene therapy vectors used
therapeutically or in a preventive mode

* Risks posed by functional HIV genes included in the vector (such as env, nef,
far)

e Long-term monitoring of healthy volunteers

o Risk-benefit balance for healthy volunteers

In the USA, gene-based vaccines used as preventive medicines are not regulated as
gene therapy products. In Japan, such vaccines are not regulated as gene therapy
products. In the EU, gene-based vaccines are considered to be gene therapy products
as defined by Annex 1 to Directive 2001/83/EC as amended by Directive 2003/63/EC:
the EU therefore will continue to explore these aspects and will report to the GTDG
on matters which might be relevant.

Replication competent adenovirus (RCA) in replication deficient adenoviral vectors

The level ol RCA depends on the production strategy and the particular cells lines
used. The amount detected is higher in batches produced in conventional cell lines
(e.g., 293 cells) compared to that found in batches produced in recently engineered
cell lines (e.g., PER.CG cells).

PRRMA presented data obtained in conjunction with the administration of high doses
of replication deficient adenovirus vectors containing high quantities of RCA
* No serious adverse events related to the RCA were observed using various
routes of administration (intratumoral, intrahepatic, intraperitoneal) in cancer
patients.
s With respect to environmental risk the presented data suggest that shedding of’
RCA has not been detected by PCR, which is the most sensitive currently
available assay.

EU requires replication deficient adenoviral vectors containing a specified level of
RCA 1o be demonstrated in pre-clinical and clinical studies as safe; at present EU
does not recommend specific limits, although generally reduction of RCA presence in
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vector lots is recommended. The current FDA recommendation is <1 RCA in 3x10"
virus particles. Japan evaluates the risks associated with the level of RCA on a case-
by-case basis and refers to the FDA recommendations. Health Canada reported that
most sponsors have submitted data showing no shedding. Currently Health Canada
refers to the FDA RCA limit for their evaluations, but allows some exceptions if not
all batches meet the limit.

Consensus was reached that the ICH regions are discouraging high levels of RCA in
adenoviral vector batches,

Germline transmission studies

EU presented the discussion held at the CHMP Gene Therapy Expert Group (GTEG)
meetings with the goal of developing an addendum to the current GT guideline to
assist sponsors and member states. The GTEG wrote a scientific report on a risk
assessment approach taking into account a number of factors such as:

« persistence of vector DNA presence

= association with germline cells or other cells (stromal, leukoeytes)

= chromosomal integration in germline cells
EU submissions are expected to provide pre-clinical data to show no evidence for risk
of inadvertent germline transmission via bio-distribution studies, using good
analytical methods.

The regions agreed that bio-distribution studies are important and should be submitted
as a part of the clinical development package. The timing for submitting such studies
varies by region,

The GTDG considered that it is necessary to continue the discussion with the aim of
identifying common principles to minimize the risk of germline transmission.

Future Activities

The next ICH Gene Therapy public workshop will be held in conjunction with the
ICH meeting in fall 2005 in USA.

The objectives of the workshops will be to acquire information on the approaches
currently being developed with Oncolytic viruses. Issues relevant both to the
development of the field and public health will be identified and discussed. The
workshop may cover emerging issues including models 1o study selectivity,
attenuation modes, shedding, clinical safety.

The program of the workshop will be further elaborated at the next meeting of the
GTDG scheduled to take place in spring 2005.
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