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the manufacturing changes.

WFZEBR3s Ehaie - 244 A 1 B~SfmM543 H 31 H

e ARESE K4 0 (AARGE) 10 fsE
(3£ FE) Teruhide Yamaguchi

WFERTEAES  FrER - 505 - &0
(AAGE) FRIEN @RLEKRT - NE L ems e - orik/frt8de
(= #E) Kanazawa Institute of Technology ¢ Institute of Advance Medical and Engineering

Technology for Aging * Director

IT WFFERRFEDOHE

WFIERRRE DR L OE DB RS

1D'e

[ENAN CEER R B S TIRR L OGRS HR N TE Y, RT3 0BT < AR INTEY . EN
TH SHMMNEARENTWVDS, 5B LZOHITMZ T ZENHESNTEY ., T TICHRASILEE T
BY ., BEBICES>TWD LB X TR, R TIRE CIEBROERICHENR Y ¥ — DG A ECREE
FERHEBEIITON TWDENR, ZOBEOMESCZEEDORIZEMETHMA R E REREE > TWn D, ZHUIER%
DRI, L0 EOWAMEE BIETHEMTONTY . HDWVIIM L 0O EFROEN RS Sh
AT B — AR N — DR ZRET H 2 LI XD EEEOR BIXN0 Tl mWaR
PR BN ZMHERT DTDICHEETH 2 &b, S OITIIEHAEEICE > TREREZIT O 72D DK
R COMEEE L EER R THDH, CAR-THIFLOBIE THEBOMERIZHE, (JELOBIEEE L 2%
AUZEE D [RIEMERHl A ML E L S TERY, HTOEROM L WER RGO TIX, TOERIZ
D X FHENEE N EE I ATOND 2 E BRI TH D,

ZO XD pBEEERORNEL HRFIC, [HEVETH LN TN D EEMESCH NSO A 707 — & 2 3k
THODIITFIRR A F— O & Zed 2 ENATRENIC D> TV D, ZO7bic, HIARGOME

1



OBV REMEZ R T EREETHY . TOFMBDIEY FE2HTA R4 VETHRT DL LBRDH
NTETe, ZOXI A R A NZHED & REE RIS OBE IR AL OREEL +5I0R$ 2 &
X0, BRETHE LN MERL SN, BAIC ko QIR T — & bHRlEORE CRHIH 325 Z & 23va
BECTH Y, Ml E EF RS ORBEMEESIN D, —FH T, BEIAFRRLFEOREE L,
EEBRIZH L TUANARY Z—D L5 IR I ED XD i FIEZEH CTE 200 hiRE & /e
S TWD, LERoTUANANRY Z—73 EORART- 1R AR 00 Bk -05% G128 5 IRF oD [R) S MR FAT 2 3
AIREZRRBRIE DB RO A R T4 OBEENREE > TN D,

AL TR R TR R OBRFEIC 31T 2 B FHA R CRYEZ TIZ 1T 2 RS0 & 0 7 iC o T
B, ZOEMFEEELOHLZEEZAMNE LTV, ZNUHOMRICONWTa e h_X— =L LTELD
52 LI BEFIREREOMBE CIOL ) REFEZITIORICEBET 2 XEFHHEZH LT D,

AW TIE, AAV RIT Z—L LU TF A NVART Z—%2R]0 EIF, 2 HR_T7 X2 =220 T, WEOFE
SV TR TR & O o Ao REEDMIENTIE Z BB 5 & & bIC, BB LT BIE TR LN A N ARS X
— D ERHENF I, BRMEOHEEIZ E D L S IR ATRENIZ DWW T B MRFT 21T o 7o, FRICHT7ZITBA%E
L 72 FIEDRER DO RFEMHT COFMEEZHEE L T 5 LI SN 5510, 20RO E 1TV BB T
BRI ~OBEAZHEE LT, 2D OFHMIEOBRRBEE TR LN MAEZEE 2 T, Bz TIERARGO
AT SUTROE HIEE R Y O [RIEMRIE S Z SMHIE A R T 2. BARRNICIE, VA NVART Z—DF
J DGR, T A VAR ORFERENT, T A L ANRT B —DFEIC B B Y ORI 2 BE
O Y L, WAL L2 iE - A - Bl OfRE ARG IEE T Lo TET D ATaetE A
BoNZTHZ & e LT,

AAV DOFXEH/ BUELE B O RISMEFME L LT UA N ARSI Z—DZ NI B RS Tdh D VP~ 3 DR
WA RAT T 2 B ion XM o~ N7 T 7 4 —IERX vy BT U —BRUKBIOMA ZME L, T omEAEE
Y ENTET, AR R S OBLE ) OIS & 72 2 5888 7 A )V ZRLT- & R 22k -1 25
T 5 b R IS FTRE 7 UHPLC M &2 BRYE L. ERD HPLC XV 50 i HIENE <. 1 % D22k 7O
AR EE2HE LML, VANVART Z—DRIFEIZHWD 7T A FERRE LR ¥ —
~OVRNZFENTT 572912 ddPCR/qPCR ZAHA DOE T f#T Fik, HEOD A VAR X —DBIRFRERIRD5E
EVERER S L CoOMA TR FERR 21T o 7o, £ VA NVARYT X —OEMISHERIE O /- FliE L LT,
K ST XE B EFIH L7 E RO E W FEOM H AR OV T b E 21T o 72,

PLED X DI IZ B U CRT FiE 2 & oo € BEE TR a4~ & RSN 2 RAE 2 72 AAV
7 B —DERHIEOWMNL & B L7osto—B & LT, BB HEA TV D AAV2 TN AAVS R A —
ZED B, AR (HEK293, HEK293T, SO fifR) . Mifas & ofhHds BiEo 52y, #EEORREOE
WEMA DR TZRIEATET L COMB AR L T, 4RI LTk, ROGERE & 2 st Lz, &)
BRAICHEIS LI BHEE TR ED L5 I WBEREICRET 2002 Mat Lz, 2D OfERITRIEE T & g
FrtE D72 L MM 2 — B R T Z LT TERD oD, ZORRETEINTEBY THY ., £E
AVILEZETE = L\ LB & Il 3 2 MBS IR IS ST, RRICARIELY BT, AAV2 TN AAVS TO
BUEETET L CEM L2, BMBREGER Y # —8BIZHOWT, 7 L F A 2 — Y, k74, 5240k
TH TAERRLA I, T DSERME. F N TR ERR L, BRI 2 o AN S D AT ISR
BROBNEAETIZEB W T, Efi T _REMEEA THDH I LR ENTz, E2 20 DR D7 DITH T I BT,
HDHNEITA VAT B —ZffE L7z UPHLC %13 Uik @ ifiofg b rEn, 2ok Hr oA
VARG B —BIZ Z AV E TR AR O R WEIT FIEOF AR R EN 2 L id, BETIRRRLE O T
%, KV EHOFIERBOEERART ZENTEZENR D,

LUTFUANARYT B —ZONTH, HEORT X —FRIESZELR OF e EORYE TOEEET L,
E DI LEAAIDOFESS, ZORENADHFETFICH T LT~ N7 4 — LR E—AWEER E %

2



A DB B EORB A REEFT T L & U CEM Lz, ZEHIOTFEE T TIEIRERE L 0 @k
RENPGOLND Z LR CERMEOETET V& LTOFHAMIN RSN,

U boyxy MRRFRORR LR E 2 T, B e RS ORIEZETICI T 2 REETO & Y 2372125
W, BRSO R A X A7 74— A% 5 B, S TRIEZEFRFIOREICIICEY, BEETE L Tl
NDMERE~OFE RS EREOEANME, EORR T 21T 5 XEDDET LFH O — AR
BT 4 5ATol, £l vy M RNOH/LNTZERE DTV HEDLE BTV, a8 F_X—R—=nb 0
A RTAVREEZDHIAY T 5 —ADOMHEE L TERK LTz,

P

Many of gene therapy products have been approved in Japan and abroad, with nearly 30 products approved worldwide
and 8 products approved in Japan. The number is expected to increase in the future. It should be noted that the dawn of
a new era has already passed, and the market has reached a mature stage. In gene therapy, the design of vectors and
changes in manufacturing methods are frequently conducted as development progresses, and the evaluation of
comparability in terms of quality and safety has become a major issue. This is because, as development progresses,
modifications are made to achieve higher efficacy or to improve safety by modifying the promoter or enhancer sequence
when there is concern about the occurrence of some adverse event. In the development of CAR-T cells, several process
modifications and equivalence evaluations are required in accordance with the progress of development, and in the
development of gene therapy products, which is a rapidly advancing technology, design/process modifications are
frequently conducted in accordance with the progress.

In this study, we have proposed the requirements for equivalence assessment of design and manufacturing process
changes in the development of gene therapy products. The results of this study will be summarized in a concept paper to
clarify the issues to be considered when making such changes in the development of gene therapy products.

In this study, we have focuses on AAV vectors and lentiviral vectors, develop evaluation methods for the quality,
efficacy, and safety of these vectors, verify their application to gene therapeutic products, and, based on the findings
obtained through the development of these evaluation methods, develop equivalence and safety evaluation methods for
changes in the design or manufacturing methods of gene therapeutic products. We will also develop equivalence and
safety evaluation methods for changes in the design or manufacturing methods of gene therapeutic products based on the
knowledge obtained from the development of these evaluation methods. Specifically, the project will be responsible for
research on the evaluation of genomic and nucleic acid impurities in viral vectors, the characterization of viral particles,
and the evaluation of infectivity related to the efficacy of viral vectors, and will clarify the possibility that established
quality, efficacy, and safety evaluation indices may change due to changes in design/production methods.

We developed many methods for evaluating the equivalence of AAV design/process changes by evaluating the
structure and other properties of the protein components of viral vectors, and verified its application to equivalence
evaluation at the time of process changes. Research was conducted to establish a quality evaluation method for AAV
vectors with a view to equivalence evaluation, and to clarify the relationship between changes in manufacturing methods
and changes in quality characteristics. In particular, we focused on AAV2 and AAVS, and analyzed genome titer, infection
titer, particle count, complete particle count/hollow-fiber particle count, genome integrity, protein component
composition ratio, nucleic acid impurities, protein impurities, etc. for these vectors that were test manufactured by
changing production cells, culture conditions, purification methods, and other factors. For these analyses, we also
developed various analytical techniques, e.g. using UPHLC. The results obtained suggest that it is possible to distinguish
the case of the characteristics that may change when the manufacturing process is changed.

For lentiviral vectors, the development of a new purification method and the comparative evaluation of vectors
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prepared by multiple methods allowed us to identify trends in the variation of quality characteristics.
In parallel with the above wet research, we conducted a guideline on how equivalence should be evaluated in changing
the manufacturing process of gene therapy products with the cooperation of experts and related industries. As a result, a

draft guideline was developed.



