Dicsbic, KFEMICHBIE, BYZa>v 7 FEFE (proof of concept) D7zhic, A¥F
TURAYF v —RRERRIIL, MEAREICSALYATY MR F— 2 ERCHBOR
5 (BERBRICBIIA72—X1, BOTxz—X28BRE) ZEETZLIICE>T, £D
BRELT, 1980 ERUBIERICS DR @IS NUFv—RENMI SN, R¥EE
TZEHERE RNV F v — 3D B DEEFREBR O REEE BUE L, FDA I3EMBIRD 5 OEFFHE
BORBTIREETEOHHEHFE LB ko7 /®ic, PDUFA i, Medical Device User Fee act
(MDUFA) EREAL, CN5DVDHWEI—P—T 4 —HEiL Lo T, FRnERIBORATHRE
HEIBRAROEBFHRRNEAET B C Lo, FDA DEERENEMIET I LDICHE
REEBEOEN O AEERHEL, FNELEOEEFHERL LTRETZ LI LEDTH S,
L, BERACESAND, dUNEE NUFr—0F) HPoORFEFRRICET 1 AV
FRSEREL, AESHEBEH D OBEFHREERL Ui, Thic&->T, FDARER
DEERREMEBEIC L > TRET B3 LI RBERL, MBEERERRROIDORMERE %
M ERBT LI LIEDOTH B, Tibb, INDHIE, IDEMEORE LK, RFOLI K
R E TERRFZE) OPURTEHNERA (FDA) K- EER T Litd>T, K%
TH>TEH GCP T TihnBEERBO T — 2 NEAMRAIYRIC BT 3 RKRICHERATREL &
Briiinh, $ik, ARETEEEIE, PIEMEORED D FDA DL OERIRERT S
CEBTESD, ZONDICHRERTREREN T~ & 25z CEE U TRERRANLFHAZS]
EMQCT MR T LILH B, bBAA, KRESWMHREMEICLoTh, MECRIUTEEL
EEHLEDBRERSA L ARAEZTBT Eif)_“tﬁ%%%) ENBKRERA) v BB,

2. IND HHEEDRIE

2.1 Pre-IND RIEORIF

FDA PMEH L TV ZBREM SR 003 2 27— 3 Y DU LDIT, PreIND LW 5
BB B, INDREICAT>T, RRERRENBSEERLLEA—TYaryTT YT~V a
YRy —YEBEL, INDARERBIAZR YN, EHE FERZER FDAICHEMTY
BLENTEDEVIHETSHZ, B TIERTEMENTV 3,

1980 4E {841 FDA BEM L kBB I & id, EXKOMBICELT, HFEEN DA
KEEAMLEBCEBRT A LD, RERROBEENBCREHRFE (NDA S New Drug
Application) < hh 3 BEPKIBICEME NG T EMBLDIEoTe. TDRD, 1997 F0
FDA Modernization Act 1997 (FDAEMALEE) o & - T, FDA MEEERcEFMRIE, oY
REERITV, SHERFEYEMICTET B I PreIND FIEMERE E Nz, PreIND fEEE
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KHEWTIE, $ET2ERRE  EHRFIOBHROTEME, 8 58I DV T O Chemistry,
marnufacturing, and control (CMC), JERBRFERIC I & LM, #BEDT—4F (pharmacology
and toxicology), & HICHERR7 B k VOREICDWT, RO IND REFOHIH DAFRERT
HraciickoTHY, RETE, EHEEBOZ LWMIELREED/ A ARV F ¥ —DBRK
53, KEEPARZOPRELMEVHAL TS,

2.2 Pre-IND DR

Pre-IND Ha5&id, ¥, IND BEE% T 387 ARGIC, FDA OENLY &~ (EVERIOHEE
Center for Biologics Evaluation and Research ; CBER) XL T, XEHBVET 7 v 7 AKT
Pre-IND {GIE# 12T B, ZORSTI, BET 3 INDHFEDE D ZHEEAVTORKEHBRE
O, BRERESG LRSS, ik, BICBSME LIEWERMORA Y MIEAD, vl
PROWTERET BNENSH B, F LT, PreIND I—TF« VT OHBZFEYT 5, PreIND I—
Fo v, BEREECLS | BEOF LAV I TS YALRZN, REIJSUTFDATO
METORFEHRLET ST L LHKS,

Pre-IND QEREE/ Sy 7 — Dk, I—F 4 YV HREBO 4 BHIFTE Tl FDA I L nild
7 5750 Pre-IND £525 14 IND & E##ic CMC (product) FEE, JFERIK (pharmacology and
toxicology) BEE, WK (clinical) BEED 3 AL, BELISUTEZOLERICX>TEEIN
Bk, FO3IDOEIYa VERLT, BBERF—2OBRMEBARTHL, FHEVHAS
iz LIeWMBL DEICDWT, BiE 3DDY 7Y 3 YERZFRILDWTHRT LEND B,

278w r—J2 ik, IND HEICHENT L TV B ERNE E 0D BERIRINT 2 RBEE E o e <RV,
DESERICE 2, BUEETOHRZMCONES, TRDBEMONEICEEL LRIV
TIHEBALREBLTBLC ENEENS,

FDA DIEMERE T, PreND 3—7 4 Y/ OR5E Sy r— VBN ERL K> TEEIN, B
S BIRE N CMC (product), JEFFR (pharmacology and toxicology), HRER (clinical)
D 3 AOBBEDOZNENCDWTESRERT 5, ¥ 6k, TOMOEETLIEDVTEEE
NEZE LD B

2006 @M 5, CBER IEBV T, PreIND 2 —F 4 ¥ ¥ OERNICXEI & o THHFITH
LT LEOESRTS &3 kol (LB PreIND 2—F « Y R TORBEDRTH o).
%77, PreND 2—F 4 Y/ OBZLEC BV TR, LEOBESEBICOWTHFENMIELE
BIEDNTRFNY FBEZERE S, L BRLE> TV K 3 BER T OMORERHEEIC
DNT DB BT B T LATREL 707z, PreND I—F ¢ VOB, | HEHOEE
SWOBOWEHRS L)ATY— NI FDA FBEAN LEDN, HEECEABNEIR CEMRIC
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074 YT Lihd, ChIL&oT, HEEE FEBAEWSLELVDAIDLT 1 i
TRLUTERZT-> TOA RS LAMCEFERBICBET 3 L LT > T3,

Pre-IND BEEEIZERME S TRITHROEBRY —C A5 TW5, LAMLENE, ERDES i,
=T VT OEFOBELBERET IR EFDAJORELEREVWI LNL, SBRIEFERE
BBTLBEAOND,

Pre-IND FIEDOFIAR, EWEROLBETOERRZRET BDIETARTH . Fic
REECL>TEERC L, MESBIOVWTORETDRIEHR% FDAMIICRHEL, CMC
(product), JEEEFE (pharmacology and toxicology), E&BR (clinical) © 3 SOZTNEHIC DN
THREN D - ED E LRERETICLTHD, cNIKE - T, KV EEEERPreINDI—T
VURETHLHTEL I, IND FEOHRBICAELHBIEE, BRI > TETLEL
AEREBRHOMCL, i, BEEBROEMRLIVECT > TBILEEETH S,

23 IND Fgg

IND sBaficld, BERDEER L LmEAORRICIET SRS (commercial), 7z,
AR BN CRRRRESEEEH UBRARICHEE T30 LT, HEER (avestigator
IND), %%/ (Bmergency Use IND; 212 CFR 312.36), &% M (Treatment IND ; 212 CFR
31234) W 3#EH B, UL, WEREADOLOLEEBNOMKREIL RRICEESINS,
REROL ORI, ABRFEO VR BREOBIER CICHIEL TV A, BER VT Iy
TRRPERNAA AT Y XLHEEH D, Emergency Use Authorization (EUA) O & 5 AHiIE
LEREINT VWA, BEAICELTE, BEEO IND ERASAP IND OFBRZROBINBEREKLS
WOBAEhBRHELDTH S,

DUFic, #0E IND DEFE/ Sy 7~V ENL, BEOERE, BHEEAONS, amendment

DRI DV THET 5,

24 IND B35/ Vy o — D DEAE
HEHFHEFOTERERE & LTOFDAMERT 2E0MRINTH S5 EXSHERMOENT,
21CFR312 T IND HBEEEROREEE £ LTUTOX S IKREL T3,

1. BERREABREEET (From FDA 1571) 21CFR312.238 (2) (1)

1) BEBEORT  (EFT - B8 5) YYTNES

2) FEENDIEE 6) X
3) BASEEREE 7 HYEROF Ly ZUX T

4) 5% TOIND, DMF RFEES 8) E&M
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2. B (Table of contents) 21CFR312.238 (a) (2)
3. FX (introductory statement) 21CFR312.238 (a) (3)

1) IND EOHE 4) ERFREABRE Y, EREAHARS
2) FEENDEEE - $HR 5) DARGODBRBRAEFIFEER
3) M- HE 6) KESNDOERRR

4. BEFREASEETE (General investigation plan) 21CFR312.238 (a) (3)
1) BIRROFIRN 4) HBRTYA Y
2) WL BELE 5) FRIRAGE
3) Ml 6) BV RY

5. IND ZE{EEE (Investigator’s brochure) 21CFR312.238 (a) (5)
1) 4 E TORBIEROME 4) JEERPREASS ¢ B - Mk, BNy, BIpENE
2) BERNCEIT B 1HH 5) ERIRBIAE
3) R, LB B1EIR 6) HRRFBEELOERA

6. FRREREREAETEE (Study protocols) 21CFR312.238 (a) (6)
ERPREABASEMIETES (Form FDA1572)

1) ERFRRERERY 1) ERPREABRAE(TERT

2) FRIRELYE - BRYVEE 2) EEL

3) FREREBRT VA 3) SEHEEFRIEE

4) HYMERIEE, REAM 4) HEHEREE

5) FFMEEE - B 5) BREREEEESR

6) Mg - E(LEERE 6) ERPREERHIERD

7) EFEREE 7) BNy BMOEEKRBRE - I FES

8) BUER] - BRBMLE
9) 1R - RIESCH
10) BRERERERETE
7.1b%, SERUREEHICEY 5% (Chemistry, manufacturing, and control data)
1) Ry, BHEHE, 85E5F% 4) 0 - BR
2) 8hE HAE LB %, 'EN 5) W7 A A+ (Environmental assessment)
3 ToER
8. i - #% (Pharmacology and toxicology data) 21CFR312.238 (a) (8)
1D, FFYaFRTAIA
2) BlE—-BERE, RERS, QEEE £REElE
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3) WIR, o7, RBEROHkH
4) WM
9. FRARFEREER (Previous human experience) 21CFR312.238 (a) (9)
1 SKEPS AR
2) SETORBRB
3) HRERRUCHE
10. &/ntE%R (Additional information) 21CFR312.238 (a) (10)
1) B
2) WEHEERER
3) MRERRHER
IND 73w =P DEFICBNTIE, MEDRICH > TRL TV T &igikd, FHic, IND
BEZ (nvestigator's brochure) (FERFREAEROEMERD & D & 51 MR R BROHERY),
BT — &, BREST D R IVEDWTEERZ L TVAHhORHEL 840, FDAOEEE
LEREEIEET 5 DICERECFRULOTH S, WEI DERICERE Nzl
BRGR{# #3588 (Previous human experience) DWW TR, BHEHEEXHERMAT 2 L%
ETHIET B, &, (L2, WERUKHEBRICMYT 31EHR (Chemistry, manufacturing, and
control data), ¥ - Bt (Pharmacology and toxicology data), BRFRAABESMEIEE (Study
protocols) K DWTH, THEFNBYOEMBEENEBEICH 5,

2.5 INDBHRORERLEEE

LEOXSICERFHE NI — V% FDAICH U TIRET A C & 05 IND R A& — b9
%o BY, FDA DEHEHFEE, ThTNOPEORER IND BESZREL, HREEICENT 2,
DK%, HFEE L FDA LDRDEDIZTD IND BSIC Lo TiTbN 3,

IND #5563, 30 B FDABMETRIC & > TEEE N5, 30 BUAMDRIIE, BFEICH LT,
LB RO TIEE (allowed to proceed) A, HBWVIEAH (clinical hold) MZDWNT
HEHEND, FICFADREE, BESETOEEDS, ANEIC X > THlAisHEER, &
BABPEBESICH L TEFE NS,

FRIE UT, TEERI IND PRe Rl et S, FET 5, HFEENL0TNTOR
R, T405, RBYOZeR LY, 8L REEE, HEAEHL (scentific rationale), F/z,
BhEAEOMEST, JFERRRER, R T bl REPEIC X380 TIRE L, REMER
Z2E o TMBNCHIFASNALEDNH B,

FDAME TR, UFBEEHBICHERL S IND HESRTEh, BHEZENHOHTH
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Nd. EWHANCTDOWTIE, CBER TOHIEIND (original IND) DiEMEEE R, (b2, 5hE
RUREERIC T 2HEH (Chemistry, manufacturing, and control ; CMC data), 3588 - Hi
(Pharmacology and toxicology data), ERIKFABRSEZNGEIEIE (Study protocols) THFhOIEY
D3AE, ZOLREED, BERCMCEEENSAEHEL TAB I NS IND RO FDA
TOFE (receipt date) 5 30 BH FDA OF B TH2A, EHETORBH 27 AEE)
ZEMCEEDOHHNED L2 bh, X IND BHREROEMAATEE (allowed to proceed) A,
BB WIEAT (clinical hold) »7%ZRET % (decision date)o Clinical hold DIFEICITBEE 13 &5
FEN LU TERCTERENEES N, BEARNNFC K-> TTOBIAAREL I N B,

EWRA O IND FERLE, BERUCEHEBICBET 5E% (Chemistry, manufacturing,
and control ; CMC data), 323 - FM% (Pharmacology and toxicology data), BRI
H# (Study protocols) @ 3 AOEEHBEARTH S, Phase 3 ThHL K BB U THEHE
YDOFEEE®, %7z combination product D& S ICEHERCEFEE L OEFSHE TORK
HBRORFEOB A, TNThOBUBE (BEEROF S Center for Drug Evaluation and
Research ; CDER, EFHERSDHBEITH Center for Devices and Radiological Health ; CDRH) #»
AV E Y ML a— b BHIN SR X TEBE NS,

BE, FDANDOERERLE, EA-)l, B, B2 CHEEARONLY, HiEL
FDABEE L O, BIEOLF 20T RERDES b B L OB 5, W5
RIT 7y PATCODIR 2y~ a  HEENS,

26 BIESIEOWIS

BEELCLE, FDARNUTAERER, 7—2&Lov0 EBRL, ¥, 03224/ —
avEIKRBTLIEL ST, BRPEBELREORVWKIREBY BT L THB, LADLS
i, FDARIOBERLRETSHS I0HDI &, BEQTOKAR (27 BEE) »EQICEE
DHFHPEO F LD, HIND BRFROEMAATEE (allowed to proceed) ), HBVIEF
A {clinical hold) MAMREE NS (decision date). Z T T, $2H% 20 H— 27 BB,
FEEUNSPEFNEIZ LT UCT, T ROERPHAIE OV TORSE, EHPRE
NBTEMLELIES S, TTT, BHMSEMEYER, WOTLF— XTI ATEB4&H
KLUTHIGHHRS SRR L TR T eFEEND, & UIBNESEEOEN: PicSEiMg
PIEIS, BIET 3T EMEREVGES, ¥on NESE CHRRBEMATEE (allowed to
proceed) KEBEDTH->TH, FH (chnical hold) L7453, REBEHBEIEL-hD LHWET S
T LPERENS,
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27 #&iamendment {I<DWT

#IEIND HEEDHF T ENTERARVHBEIN TN O, SEOLEPEME LI >T
FDA filicfRit g R &E BEERPHEFET 5, TN S%EEHE L T amendments & .5, Amendment
OEFE, FRIo b, —BERE, FHBERERESEROSRE EDBK o o

DZEE (protocol amendment), EHHAEFIOEEREBAEER 4 £ OHINEE (information
amendments), ZEMEFMOME (safety reports), FRWME (annual report) Lo T3,

FRicERE4E (annual report) i, 21 CFR 312.33 TREE N 2 EE amendment TH 3,
HFIND ABAENTH 544 60 AN, HFEE FOABEECH L TERREREH
THTENEFMNIENT VS, ELXREDARE, R (RRHEP OEBBEREEZERESD
154R, REEDFE, IND BHEH (Investigator's brochure) OEER, KT b )L D%
B, HEZEBRYOmINC R B IRRBROE Ll ZOMEEREREERTELE>T
%, HEAFEEL LTR, UZIND RFEOBRICTFy v F 7y TLTEREZY 7Ly ad3
DI LESREZEETHD, WA F—REEERO amendment 2 U THRANCHER
THEMCH B, BEEENL LT, FEECIVIRESZBYLNE, XERB30HIE
EHAL LIERREREHTH T LNLEENS,

3. EMEEIOBEES R ERE T

37 EMRRET X 1cGMP

EYPROBRIC B D, BERABRORMICHHE/EHBYOMEEPEEIC BT 5 chemistry,
manufacturing, and control (CMC) DEHICH 7 - Tk, FHICKETIE 7 2 — X 1cCMP O
WAFEL TS T L RERTHCLREETH S,

20 HRARM S DNA AT ¥/ 0 I~ FRMOBERGAIC B 2 BB TERIC K- T, RRICh
PO SBRAFNZ X —T v b e URES, BIEFRIR, 1BRAT 7 F ik E0EEE
A AT 5 /aV—EZE) OBEREMEML, KEKBN TR, FDA BEHREHBEEON
Y & 3 L35 Investigational New Drug (IND) application fIEDQHFT, NA4F7 /0~
Bl ISR LT BIEERAT 5 REET AT 27 OWMFREBRRD/MNAROMEL RO, B, B8,
T, TREEER GBSV 1978 £ 0 ADERR - EMRANCET 5 cOMP BT
BURAI (21CFR 210/211), $3Wid 1991 40 Guidance on the Preparation of Investigational
New Drug Products (Human and Animal) ~OXIEWEMIC S > TE T, i EmEENE
T OREOFRMEPRELN - FYHEBEBETORERF ¥ LYVLBB LD, Tz—X 1K
BT LETx—X 32T LT LEATELY, ZORDEREROBHEIHZ T 2 —
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A 1IEBWTR, NMNHEOWARRRETERKBEMPEZREL T, BEA (BHViEEE
B BRGEZBEL TN EWIRBRERE L TER, 22T, CMCEEL, 72—X1
XS 5 cOMP I, BREOZEUZERT 3 DLREEORZMNZIEREEDI I
FMiTBONE VS T EICHENEIMTE,

DI BFEBEORBOEZEXHFRELDREET, 20064 | B, % HE Food and Drug
Administration (FDA) @ Center for Drug Evaluation and Research (CDER) 38 & U Center for
Biologics Evaluation and Research (CBER) #*% “Guidance for Industry : INDs - Approaches to
Complying with CGMP During Phase 1" (7 z—X 1cGMP) B FS 7 b AA X /AL UTHE
ENFee BHA FIA 3 2008 7 AIKERIRE 2o T\, CDER & CBER DEL &> T
VBT ENLLRB LD, B FLEYREDHELTERHAELHEL LT, T2—X
1 ERERAASROMERE (RERER) WisD cCMP KT 2 4ROEXFLZILSRLIELDTH D,
Jx—X LcOMP HA ZYV AT, 7x—X 1ICH$5 cGMP &, HBRFOZEERIBRET:
HILFEROFENEREE EOX S IKFNTE2ON L VI T LEAFAPEIN TN S, FiCH
REOB VBT first in human MBEEET 2BEICE, CORBBRERTICLIER
ThHb,

EMBAID CMC i, %>y BA, BEFESE ARERSESHSRICDEET L
5, —EENCAMHT B C LREETH B, 2T T, UTK, WOMDPIEDWTOBRRAR
DRI HEGBEANTEARERH TS, 720, EFRHFE (Biological License Application ;
BLA) 1ohvind CMC i, FEESR, 2V RV ERIDNEERRERHAN znT 2hb, 1TEY
et L THBIIT > TW S RERH S 5,

32 HitkER

MEERIST CREROBRENNS D, PELEND IMCEFLBEENDDH 5, ICH
DEWHHIRGEH A K54 NIV BEERPHEOTDOEMS L LTI,

" Q5B ! IRX HOBETREWHGEOM & Ll

" Q5D : LSRR (RGO & TR

P Q5A L YA VR B

(D $MEask, SRRz & OFRHRIOEBR

@) EETROBRBMEY A VAOREL, KON

() Sy SR T ORI Y A L ABERER

QBB 1 &y EOMBRUREAE (SRR & SEHIHE)

"QSC U Ry HAIORENHE (OFOBRHEESEMRUEROEEE)
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DT ONTWBR, ThTNORT v BT, ERRRTENC Y BRI OFEOEER
HENTWB, £, 72— X IAE TREBARBRBICIERBEORENIIEL RS,
e IR I UEBAKICEL TR,
KB BT I EBESERSN, TS EBESINN, T /By EV Y, BEEEEO,
RP-HPLC, 7V a< + 757 1)
- EXRERE (D NMR, X ARERAT
- $RABHEEE (] : RP-HPLC, SDS-PAGE, R7F Fxw Uy ¥, STBEBLKIKE, HiE)
- MiEEE%: () - RP-HPLC, GPC, EER)
- ERA5HE (Bl RP-HPLC, GPC, E&E)
< Ot il EE CEIR pH, ko, TV FRFVY, EE, WEYRE, EAEE,
EEAEED
- T E M () RRERERRER, MR ToOM)
EVoHEDORENSE LGS,

33 BETFER - ZREE

BEFERCAVONZRETERED CMC B L T, 2004 £ 11 A< Guidance for FDA
Review Staff and Sponsors : Content and Review of Chemistry, Manufacturing, and Control
Information for Human Gene Therapy Investigational New Drug Applications (Draft Guidance)
PRESh TS, LN TE—BRTLVN Y I ORESHLIRIE, FOMESIFERT 35
BCOWTOREHSBEL 5, BELBEICH- Tk, BRREDOBE, BEHE, &8
%, ZLTEeMLREEHRT S ODBRETOIMICTHEERT B LVHETH S,

REMICBIL T, HRE, BREOHIEY YA NVADEE, LYK MY LVORIED
RAATZATDEENLETH S, FRBICBE LTI, identity & LTI — 7 TV ARHE, #
E(%EBH@EE;‘E@&E%@Q YR, FDMEHEDORAZIE), BREM, £ 7 2 —X2RTHETIC,
AU X o TR TORMEE in vitro TFRT 3728 potency BB EBHT 2T LM
EENTWE, YAX—EUNRYTIDVTHFRE, BREOHED YA VADBEENLE
THAN, LLIZABRMEZERLTVAEEIE, AOBRRERES BBV, HBV, HCV,
CMV, HIV 1 & 2, HTLV 1 & 2, AAV, B19), %7 ZfSRMIfADBEICIE MAP 7 X M 55T 5.
T=F U TENRYTEBOTE, SAZ—2VNAY 7B TBHERED) BRFICEERLOD
EEHR L TRIY 3,

RNAL, 77 &v—, FUFeY R EOKBRERDEEE, BANCaRTHEETESCL
w5, EOFLAMICEE U THEREENEEEREL TO T LTS B LB oIS,
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EORER, 578, BEEF 7NV VLR, ERE, X7 LFF REOERE, Tm @&
SHFRRERD, BEEE, 24K 1 FHEEFRL VS REBIC X > TEHT 3,

34 RRRES .

MIRESRE, BEBRVEV I/ F VRS FERAINE CENSVHETH B, EHEA (B
CHBVRERE dkOMZEHL CHERENZ Y, ETRMEORREBHROI Y bo—
WIRBEBLE S, HKEFDA X 2001 05, MEESHAMROMRES, MBERANBES
BYALT v T T 2RDDREY AT LOER, BRETFORY ) —2 05 b BERERR
CEDW B 188, #fadk & OB HIEROERORER LD TE /2 2005 £ 5 Al
current Good Tissue Practice (cGTP) HA RS54 VOBKREEMTL, REROMIELH MY
MOBERE I L, REEORRCBRILAZFIHT 520D, M, BEF, SV V7,
Nyy—=I2 7, BERORDOFE L, REEOFIEZ E&HIE Lz, ¢GTP & c«GMP L T,
TNTNORFHAROE Y SHEDOABEETRE> TIEVAD, SBT3 IEHE (A
R, g, 8 T2l KOV TERHELTEENIRIIENT VS, LHLENE, GTP T
B, HREDVTAREEBRLEDSNTVENE I POBEREEERLTVBORHLT
cGMP TREH T HEEE A 51, CTP TEHAMMBBRARAROERBI DOVT LE
MATRE &2 B & 5 WERHE, BEFESIC DV THREL TS T L, LT, ZHHED GTPIKD
VT FDA DERBLTHEBMATZ 2 LNEHONT VS,

A0 B = 2 o CMC & D W T id, 2003 4F 8 A T Guidance for Reviewers: Instructions and
Template for Chemistry, Manufacturing, and Control (CMC) Reviewers of Human Somatic Cell
Therapy INDs D R 57 b A A ZVABREENTN D, BEOZRMVWDOEATEHTS &,

R DONT

(1) ey —X

Bk RESsED, Mlav—X, 70 o, JFEEE, RF—As Y-V,
WRERE
(2) gAY AT L

RAZ—E NV (MCB), T—F > T3y (WCB), B, 7TAF VT 471,
ME, REE WMROEEE, BEE, BFRE BRBOT L &1 TORER
(3)

BRMFcEENRVC L FBS, MUYy, REETF, Yo Moy, Hitk HED
HixE), dk, REHFE Col)
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cBEEIZONT
(1) FIBIDUESR
RO, BRI AT LOED, FBEHRIC & 0 BT L T BB R R LT
WaED, GLDUEDDT TR Xchh BB
(2) EARERBECTODEUY
B, WEOREE FikEE
(3) RABUFIDM
FRADEE, ERT—F%E
- MBI 1EIC DN T
(1) #EMDERE
BB DR, HERE, <A O79 X<, HSkMREKIC DWT in vitro (U
WARE X BT, invivo (XU, 1)
(2) MFEEELLTOTAFYTFA4T4
BHEOMRAMEA TN TV BIBERKANAE, MlaEE~—n—, BiEFE5
(3) i
BUSICER UREEORE, =Y F M+ YL ~Ub (Pyrogenicity ; < 5EU/kg &
/dose)
(4) Potency
SV SERUESEEDFME, 7= — X 2 BT HE CICHEERARETAT &
(6) it
DA T EY T (> T70%), #fa% (F—X) Of/hg, JKEs #08EH

35 BUUF

BUIF G, FEORRERTEOTIHEL, ZOREILHHEINZLOTH B, Tk,
FHUOF U TREERYIF U THS, MRER], NAMERBET DML, 2oz
YV a = MU, RTFR, Yo b hA VR ESEBEREEENG B0, BT IFY
LW HHRB TORMIE TS, FORBICE U REL 25, HIZIE, BHRMEE LM
fazERWEBRAT I F ICHBLUTERTRESA L LT, BERBHES, 7470 T474,
MR, - B DX 28THTEWY), BENLDOISvFUT, SRYVTRENE
Fonsd, FEORTF FORBANCDNTE, BELORTF RTEEL, BEORYCHFKRER
ZEMT 3 C & THER,
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36 EMEHOMCOEED

AETRENTN oD, EHEAICES TR EZEDRY TERT IR~
yayTady M aE, EPEEIO CMCIREEL DMy I ANFEET 5, oI, HEETE
DLE S A - BEMEEE LToa 85 Y 57+ (CH-Q5E) OMEI: LIZLIEE
BE B, DB, EMERIOI ) v I THBNAEYI S5~ (BB follow-on proteins)
ORI L LHINT A C L HFRETN, BICEHROT v 77— M EAiRERT ¥ LU IBNRERR
PHEEVZLS,

4. CMC |CEBE LI BRI OHERREERDE XS

41 ICHS6 A4 FS17IioWT
A BIE OIEREFREREIC DV T D ICH S6 HA KT AV (1447 / ud—[SRIEFRDI]E
BEERIC 31T B REWESHE ) 1, 1997 SFIE BRI TERE LD THS (ICH S6 (1997)Preclinical
safety evaluation of biotechnology-derived products. hitp://www.ich.org/cache/compo/
276-254-1.htmD, ICH A A RS v ORT, LHRMHAMNEAREICA>TV2 DR ICH 56
BXUICH STA A RS54 VDR THD, FTALN TILERTENS B2 VGBASNENE S
PIEREILRENTWEL,
ICHSB A4 RS A VICEHMEINTWBIEBIR,
1.$6E (introduction)
%% (background) 1.2 B#Y (objectives) .3 &AM (scope)
2. SERMIDEING (specification of test material)
3. JEREpRZ B (preclinical safety testing)
1% (general principle) 3.2 AM3RIIE!E - #1% (biological activity / pharmacodynamics)
3.3 BB & £ 7V OEIR (animal species / model selection) 3.4 T4 - %A1 (number
/ gender of animals) 3.5 Fi% - AEORE (administration / dose selection) 3.6 RER
% (immunogenicity)
4. %55 (specific considerations)
FLMEEHE (safety pharmacology) 4.2 MREEFFAH (exposure assessment) |
SEBIEE- N3 TF %7 4~ A (pharmacokinetics and toxicokinetics), 5Bk (assays),
28 (metabolism) 4.3 BEESHME (single dose toxicity studies) 4.4 RIERSHHE
B (repeated dose toxicity studies) 4.5 fFEMERE (immunotoxicity studies) 4.6 £
SERE R (reproductive performance and developmental toxicity studies) 4.7 Bi5
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#HEHER (genotoxicity studies) 4.8 BARMEEER (carcinogenicity studies) 4.9 FETH
HkaRER (local tolerance studies)
Lo T, BRRABERCS > THB L INBIEMERR L TOEMRICE L T,
ICH-M3 HA RS54 [EREROBKRHBROHOIHREZEHHRDEMEHAI DL TOH 1
RoA41 BRI B ENEENS,

42 EWMERIOEBFEMBRO MY IR

2005 £, R4 TeGeneroc Immuno Therapeutics ¥t BEF L 72 XA —23—t MBI CD28 7
J- R Mk (TCN1412) O7 2 — X 1 BREREB TR, ZEEREEZIREARS V74
7 6 HERI, ERCIERANEE U, HEEBMIE CD28 D C” D loop KFEATHL DT,
signall ZQHE L T 3MEHOHE L GRS ER Y BIRT THEEZEELT S L0 RS
FEELTVS, BIERESEMEY > AR ) v F O D RHEHREME LTS M
TVEOTHD, TORERRSESEFRONKEEMRERGECRERFRESAT,

COBEHITE, RERICT 2UHMENBEINL NS, A=A PNDORIERSEERER
iz 317 % NOAEL 0 1/500 BWEARRBROMBAR L L TERE WL, LrLahs, e b
KMENGTREREI 52—t FEFBORBEONETOEE)R, FVTORIELDE LD
kL RB T Lie kY, BREBRTHERAChEARRIFRICE LD LG T, DEY, A—/—
v MHHEORERESIEE 5T, 72— X 1 HBRIKBOTRIEEY A bAhAVOlic ka2
SEBORBREENBE LD LHEETN TV,

FEHIICDONT, KEEEMFT (Medicines and Healthcare products Regulatory Agency ;
MHRA) B LEEMZERRR, 7x—X 1 BERAROYVERSEOREBILL LT,
NOAEL & © & B89t E A & U ¢ MABEL (Minimum Anticipated Biological Effect Level)
ERAVWAEXARRELRE, AEMBEE TR, BEEBEAERICET 2 HEEEOSEL,
SEAEMIMR OEM & EREEEOHRENORBHEOEEHICBALTEER LTINS,

ICH S6 A F5o 2T, JEEEZSUERRCEOT TSI ERERTHHER VST
EWBETHD, BLEIMIENRNEEITEER 2 YRS EROTREENREN TS, LY
Liah's, HRAZ V0T, #BmoiisTie, B8 PK a7 7 )b, HEEFNERD
EEGHLRELBTEEND D, BONEERT— 2P BKRRREFTE 50 8 Mhid Rl
Fx LU ILinh, HETHE Remicade® (—fif# Infliximab) *° Raptiva® (—f§4 Efalizumab)
TORRREDEIC, i@@ﬂﬁirﬁ%@@?‘/ﬂ‘/:‘/"—L‘/{%&C&b\') T b, HEZRIEROT
BURGASSEIE NIRRE PS5 5. EMUAORRORCE, HaEBEn b TRILE
BRLUTHRRT YA VERET B LPERETHS I,
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TR, EMsiF0EERRBOZMICBWTER SRR T LDBNEOD3 L, NAERS
B L AR A EEEBROEZI FICDOWTERREP LT 5,

43 EMERIOHAEE

EWERIC B0 B BFRREBFRE N U SABREOFMEC R L TS, SEEEMICET Y
BEBERTZHEDH B, FoliEAVAC LB TEZRAIE, 2 EMOEPRBRA ST
BETH B, PHGEOEEC X DBV TERNCLHHB, £z, YIVORTRIGHED
BBEERT Y IR EECHENEE LRVIBSICR, EERSHBIIERENT
BY, BMEMOBRR THRRORMITUETH S, 2T, BULBHBLIEET 258, &
TRIEEEEFRICBV TERIEREOEREHRT A LHAEETH S, /2L, EHEERE
BRONED DL LT, TR~ —{FADEEN RN IR TES, A5H0EMN
BEEEETAHRERS S LG, FCT, ENMEOSENGcET 37 7a—FL L
T, BEEERBIC B 2 MIEEMEE (PCNA RESEMEENRES) OB, KB DNA &8
DRE, & b OIS 3 VIR TR HER U Icies B I8 OREIR EAER S h
Bo —7F, BYEHYENFELERVES, BREOBUHRBRTIRRL, R /VH3 0
EHA (surrogate antibody) &AWz RIERSEEER,  MEEE BV RIERS SR,
L3 VGRETURINZ RV BREEEGFORHENS A bNE, &k, —Ric, £HEA|
DIRLEDEICE T BRERT — 2T FEET B8R, SRR TOBRISREY X 75 E
CEREIR L BE AT,

—f%ic, EEEFOARTF FRMREREERT, T/ EBICoRENhSH, DNAIKIEA
TBHTLHRENEERLNTOV S, Lichi> T, BENERERERZERT 2LB AW,
NRAFA AT 2T - OREIIL, A=y 7V VhH—OFHIEZZRTIHELN DS, EHEN
BREERARZVEEVA, W DHhDOEHEENL, EREFREEOREFRE CTut—5%—
PR ZRT T LBEBNT VS, COERE, BRCEEEREN LZEBEOBRTHY, &
BIREFRZETIEER (WEERF, ®VEY, BT/, 70—1HEERE) 30k
BMEERZE T 2EBHER (/7 0—T0VHK) TRHLNTVBLORH S, HleLT, A
A2 AXINEEEINT R - TWEWD, ALY Y OENRESIC X 515 > MiE TO T E&E,
RE LRAMERVEVORBRS GERAERER) KLU0 ->HETOBREORENS S,
B, T FBIUTRIAOEEFRIVEYD 2EROBRERBICBVTIE, BEOHERNR
HIntwa,

A 2R VERE, MERFBRUBERNVEYDL S ILRRHEEER EPATOE—2—)
WHB T ENFRENTOWBRERDVTIE, MIESREEER (mitogenicity) % in vitro T,
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DAJEMER in vivo TG % 2 L WHEEE NS, In vitro OFRERICIIGHEIRZER L, invive
T, BEIE 2 EHOT 5 lRE BV AEERER, MESRERNBVERTENE, 6 &
BTOFE T TS S, Fie, invivo DFFiE LT, & bEskIBHMEZ X — F3 v Xk
BUEEFMCEOT, B X ZEHOMRE (EHEEENER) ZHMLIEEANS5EL5T
%%o*ﬁ,ﬁ@ﬂﬁ%m,ﬁo@ﬁf%ﬂ%%ﬁ%%ﬁéf,ﬁ%ﬁ?@ﬁﬁ%ﬂﬁﬁﬁ@@
EEA RV, L1 BAGEREOBE, BESEEEL, v 6y ARERSHER
A TREERMEREERRRBH N TRV LD 5T, RIXETRERBERICNT 588
WARBETH S LRWENTVE, Fie, BREAZRERNEWSEHTT > HHEO 2 £/ O
PABMRBIREHENTWENE WS EfE S, FoEEONARREBIRIEEN TV
CTh, BB THBICETHY A PERENST LIS,

Fir, %< OREINEFITE, SHMORMICY > MEBOBERS [ ZE O, EENRE
BEDETOE—2—FARGR LEZLONTVS, COBE, 2 EMOBRERBRNIELTE
VA DT L EX bNAEN, RENHOBR I IREEERINEERLERTHD, 7
AREVEETH > THLRBOTREN DS B C L ERINBIFRT 5 T LERERT HLEH
B5B,

MEES R OSBRI DV TIE, FDA DFEZF OB DT, “Points to consider in the
characterization of cell lines used to produce biologicals” (1993 ) IZ & T, athymic X —
R AOETICHERBEL, 37 AHESNTESZN LWV T ZFHEYT 5 L 5 ICRilEh
TWER, TOBOERT, BEEITOPICEENM TV A FEZYR LIEBRESNRN S
Z BN T3, B, 2006 F0 “Characterization and Qualification of Cell Substrates and
Other Biological Starting Materials Used in the Production of Viral Vaccines for the Prevention
and Treatment of Infectious Diseases” A RFA V2T, ERMCBEHROBEBAESHIN
TWVa,

DEoX 3, EERoREEOFEE, FRER RESECREEAFHESEESRLIT
b7, EMMREREL 0 S REENERESEESSNC L, 2ERMOPARERBRKTLE
PETENC ERER LR IEE SRV, BEOFRLAY L MR R 2R L E
L BENRBICREENSHEDIT, T—ANA T —ATONEHRBETH %,

44 EIPERIOETE - HESUHER

IR OV TR - BAESERBSDEN G, A, SOE - VSN, BREG, HRE
B k- THHEN S,

IS RS ER A BT BT/ Y U—FVFATE, FERORGERELFETEEED
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WS - BERUHBOMBEERET S LT, BELRETRESEOTREEIRTZ 5D
b LARL, —ifc, EMERIORLMECET 545 - REBERBROF— 2B HEY
BEEIE, EYEEENC PN OEMETEEET, D, FARFY SHMOEERD
HROMAStMERTREE VS ZEOL &, £ - BESEHBITEDREL 5%,

BlEREXIGHETE 2HPWENTILOAR LV IIBE, EWEEIC BT 540 - RESHHR

DEBFEDVT, PV TOEE - BEBMHBRZRGT ARENIRULS S50, HohieT—
EFTHEBEREOHDZEDTHIVEZRTILEN DD, £/, FIMRDLBERRELT,
BEFUEE YA Z V) ZE - T > BT OFMMOTERIC DN TORALLBETH
%, EYEFIOEE - REBEFRICBO TR, BEFERI NS >EEYY IR TiRimfs
WEEIN, HRRL LTTBEYESENE S, COKI LIRS, ZOMOTWEL LTIV (b
= AN, TR SNLRXZ—ERFANRBEEERT AT LIChD 5, WEMITE,
P E N ER - RESEFERNRRTE AR ERNCRTERLN. EFENTWE T
BB EIEDRG, R, W DOADHEEERE T VAR - HEBEEHBROZMNH D, iz, W
B & BEAVWET Y AL - BRESEFROMELDH 5,

EHBR|OERE - RESBUHFMICBVTE, BEORILCE LD0T, ThENICHE LR
ROBIRIC T —ANA T — ADEZAFDNEETH D, THIL, FHOEBRERVWBHEITIZ,
MEMIBIRER T — 2 OBHMED TEETH B, THHUR L OEREBBICT O C LHEE
Nk I,

5. EMBADOEGERE

51 EMRRIOERBEOERS

RO & i, EMERNCIIHELGHIE, BRESSB D, ERBROMME L I THHETS
CERAHETH B, TTWERBRFEOH 2BAMNKPFRHERIDNTE, FDA LOEREN
T3 Points to Consider in the Manufacture and Testing of Monoclonal Antibody Products for
Human Use. (1997 ; http://www.fda.gov/cher/gdins/ptc_mab.pdf) %, Draft guidance: Development
of parathyroid hormone for the prevention and treatment of osteoporosis. (2000 : http://www.
fda.gov/cder/guidance/3789dfthtm) D& >HAA KSAUDBBDOT, BBE NV, HRE
RELopaie, EVEBREREAEHT BT LA PEINEOT, TOBRMEEEH
BLLATHB, BEAC LIZ, HEEROBE (preIND 7 x—X), BESHAREEADEE (IND
7x==32), End-of Phase 2 2—F« V¥ &R T T x—X 3 BRFREERORNS & FDA 4/7 L HifE
EODRBISEB L, K FAADYYavELUESSEREEDSC LTHS, ERREILY
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Jeo T, & <I Bnd-of Phase 2 3—7 1 ¥ FIBWT, 7 x—X 3 MRKRABICE B ko
T JUEERET B Special Pratocol Assessment (SPA) 12 & EENCHISL, RFRICRR SRR
common technical document (CTD) 1OBEETF— 2 25E, BT HNETHS, Blesn
TIRESEVDE, TR THEE LOERERIOFRII DOV TR F ¥ LY VL2, B
ECAEMTHLOEREYORANTNI D LT HEREBN LI T ETHS,

FEEORRIE, BERKTREY 7LEoT 03, b FMEFKERDEKRAR THES S,
HoBOMREBEOEZLS RiskMAP) IKDWTHRMNT 3,

52 HEMBBIOEE L RiskMAP

EEZOMBOESIC X VFHA N AL BT B EXEROMBREMEL, L, ¥
BELEVHEEEOFEET AEEREEML T3, HEHOBKSRTEOI b stz
BEHPEEGORFRCHEALMCHE Y, HIRCELUGERL LORLEDRRLEDNLEL L
BHLEHERBLELLNT VS,

FUAE natalizumab 13, SEEFEL I o—VROEREL LTHES N 4407
FYoEA—Fy e Ll MEE sn—F VA TH S, BEFEATEERERCENT
natalizumab 13 5B CHEAEREOREIBZ MBI Nz L ARHOHN, 2004 F 11 5
IZFDA I3, BREMR LU SEETLIEIC S L T natalizumab Z &R Lc (&% @ Tysabri,
Biogen Idec %35 & UF Blan # 4 BHFA). LA L&A S, natalizumab 2 L e SR
ERBIUIO—VREOEKRRBICBMUE 3 AOBHCBVT, ETESREE R HMRE
(Progressive Multifocal Leukoencephalopathy ; PML) WRIEL T/ AL RICED,
2005 4R 2 AICIREESREEBR R DR P &l o T (2D 3 ADD B 2 ARBFET L), PML
FED A B = A LIBRIEAS TR 2 THIRW,

natalizumab OFRFEOBICOWT, BHRPEEPRE, AWNE, FDATRERERLED, T
DR, 200646 H, FDA DEEFZEEH (Office of Drug Safety) &V A7 &/IMEEEETE
(Risk Minimization Action Plan ; RiSkMAP) 23 4 RS >V DRFRE, RiskMAP icfiEo 7t
natalizamab O EFAE 2B I CEFBRICIER L, CHUCE 5 T natalizumab DWW
HEFDOFHAEEING T LTl o, RiskMAP L id, BEROERILS - TOEELFE
TnkURY, BEREBENY RS, EEEFREREHRL, BEORERZEMERIL
KE LR BABEBEFFIBLOTHY, "HT 4y BV A7 LFET ZEERICHL
TIRENELS TH 5, natalizumab OIFFE L FAICH > T, & <IT Tysabri Outreach
Unified Commitment to Health (TOUCH) 7’w114' 5 AMBAL, TOUCH 7’0 ¥ LIty
B, BECE-TAFENGT &, PML ORIER SMICBINT 3 iz, RIMOBER
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MRIRERITD T &, &fERSE BHEMCREOHMHERARIRGAERETS L
ENEHFIEhB Lizol,
RED&Sik, WS, ERMOEENYRAILERLLTVWSC LI3TFDEN, Ok, B
EEROT > — A B 2EEEFHEORICIE, BRERPHERIC, WREZSEEL BIEX o
ISHBBELIEDDDHEDTH B,
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GENOME ANNOUNCEMENT

Complete Genome Sequence of Mycoplasma pneumoniae Type 2a

Strain 309, Isolated in Japan

Tsuyoshi Kenri,2 Atsuko Horino,® Mari Matsui,® Yuko Sasaki,? Satowa Suzuki,® Mitsuo Narita,® Hitomi Ohya,c Norio Okazaki,c

and Keigo Shibayama?

Department of Bacteriology {l, National Institute of Infectious Diseases, Musashimurayama, Tokyo, Japan?; Department of Pediatrics, Sapporo Tokushukai Hospital,
Shiroishi-ku, Sapporo, Japan®; and Kanagawa Prefectural Institute of Public Health, Chigasaki, Kanagawa, Japan©

Mpycoplasma pneumoniae strain 309, a type 2a (subtype 2 variant) strain of this bacterium, has variations in the P1 protein,
which is responsible for attachment of the bacterium to host cells. Here, we report the complete genome sequence of M. pneu-

moniae strain 309 isolated from a pneumonia patient in Japan.

coplasma pneumoniae is a common pathogen that causes
typical pneumonia and bronchitis in humans, particularly
in children and young adults (1, 11). Clinical isolates of this bac-
terium can be classified into two major groups (subtypes 1 and 2)
based on nucleotide sequence variations in the pI gene, which
encodes an essential factor responsible for cytadherence and
pathogenesis (6, 7, 9, 10). Here, we report the complete genome
sequence of M. pneumoniae strain 309, one of the first-discovered
type 2a strains, which was isolated in Hokkaido, Japan, in 1998 (6).

The genome was sequenced using a Roche 454 GS Junior se-
quencer. A single analysis generated 77.2-Mb sequences (151,617
reads; average length, 509 bp), providing approximately 95-fold
genome coverage. Sequences were assembled using GS de novo
assembler v. 2.5p1; 8 contigs, from 416 to 0.5 kb in size, resulted.
‘We combined these contigs into a circular genome using Sanger
sequencing of PCR amplicons derived using primers specific to
contig termini. During the genome annotation process, we iden-
tified 84 suspected sequencing errors caused by 454 pyrosequenc-
ing. These sites were resequenced by Sanger sequencing; 23 pyro-
sequencing errors were confirmed and corrected.

The complete genome of M. prneumoniae strain 309 encom-
passes 817,176 bp of chromosomal DNA (39.98% GC content),
containing 707 predicted coding sequences (CDS), 1 rRNA
operon, 36 tRNAs, and 4 noncoding RNA genes. This genome is
most similar to those of M. prneumoniae M129 and FH (GenBank
accession numbers NC000912 and CP002077, respectively), sub-
type 1 and 2 strains, respectively (2, 8).

A notable difference between these genomes and that of strain
309 is a 6-kb insertion at MPNA5870 in strain 309; this position
corresponds to MPN586 of the M129 genome. The M129 and FH
genomes are nearly identical at this position. MPNAS5870
(MPN586) and several neighboring CDS are putative lipoprotein-
encoding genes that are similar to each other but notidentical. The
6-kb insertion in the strain 309 genome contains five additional
putative lipoprotein genes. Unexpectedly, comparison of the
M129, FH, and 309 strains from our laboratory by PCR revealed
that strain FH also included an approximately 5-kb insertion at
this position. Whether the FH in our laboratory and the genome-
sequenced FH strains are in fact different is unclear. However, it is
likely that M. pneumoniae strains vary in this region, involving a
change in the number of putative lipoprotein genes.

Type 2a strains were rarely detected in the 1990s, but, after
2003, they have frequently been found in clinical specimens in

0021-9193/12/$12.00 Journal of Bacteriology p. 1253-1254

Japan (5), consistent with reports from other countries (3, 4, 12).
Precise comparisons of strain 309 and other M. pneumoniae ge-
nomes will identify differences that affect surface molecules, such
as lipoproteins or cytadherence proteins, thereby changing their
antigenicity. Such information is crucial for understanding the
recent increase of type 2a strains. The genome sequence reported
here may also be useful in developing strategies for treatment of
M. pneumoniae infections.

Nucleotide sequence accession number. The sequence data
for M. pneumoniae strain 309 have been deposited in DDBJ/
EMBL/GenBank databases under accession number AP012303.
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