#3. =77 ¥ —IEHOMKE BB L L Fe FIRSZE OHF

BHZE SEEAL, HW R 3CHR
Genentech IgG1-S208A, E3334, K334A (ﬁDlC%ﬁgf) a
Xencor IgG1-S239D,1332E ?I%S/?I??)l b, ¢
IgG1-S239D,A330L, 1332E A]?ﬁﬁ%f? %22 F; # b,d
IgG1-G236A, S239D, T332E . ﬁgbcf tﬂiﬁ 0 e
AME/EI Lilly T¢G1-D280H, K2908, S298D (I?Sf%f?ﬁ ) £
. IgG1-F243L, R292P, Y300L, ADCC Hi58
Macrogenics V3051, P396L Mal,Mal) g
Abgenix/Amgen IgG1-K326A, E333A CDC *mfé‘l quCC Hery h
1gG1-K326W, E333S CDC #3&, ADCC f#i%k h
Ig(32-E3338 (Ciq 1)
WrnsEEx Y v IgG1/IgG3 mixed isotype ¢DC iﬁ?é‘lquCC HeRy ij
Fucose depletion from IgG1 oligosaccharide ADCC #i5& k
(FucT8(-/-) CHO) (Ia1) b
Enrichment of
GlycArt/Roche Fucose-free mAb ADCC #1348 1
(GnTIII overexpression)
MIT TgG1-5208G, T299A ﬁ%%%@%%@ m
. 1gG1-E382V, M428] Foyl 4 LIZHERICED
Univ. of Texas (produced in E.coli) HusEdE n

Strohl WR et al. Cur. Opin. in Biotech. 2009, 20:685-691 % B % | {Efk

R FEOTOIFNPARARETIZEEDH IV MG ORMEOELE TR L T3,
(Illa/l1b T % FeyRIlla & OFFdE L PoyRIIb & OBFMEO AN L Z & 25RT)

* AR TR w77 — VHIC L DHEEFEEERAIEAADCP) b ADCCEHO—# L L TRIES RR L,
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Re. =7 =0 7 —IEHOBTE HI L LT Fe SRt o4

BH 3 SO, B R R
Alexion 1gG2/gGd ¥ 2 5 ADCC, CDC 35 a
(Eculizumab) gllle ’ >
Bristol-Meyers 1gG1-C2208, C2268, C229S, P238S ADCC W53 b
(Abatacept) ’ ’ ’ i
Tolerx/GlaxoSmithKline i ADCC W55
(Otelixizumab) [gG1-N297A (Fe HOBHEORRE) ©
GlaxoSmithKline 14G4-S228P, L236E ADCC, CDC ¥ d
(Clenoliximab)
Ortho Biotech i an ADCC, CDC HF
(huOKT3) 1gG1-L234A, L.235A S N e
Protein Design Labs ) - ADCC, CDC ¥
(visilizumab) IgG2-V2344, G237A A MBI A VA b — SO f
Wellcome Lab. 1gG4-1.2354, G237A, E318A ADCC W33 g
Merck 1gG2-H268Q, V309L, A330S, P331S ADCC, CDC #53 .
(IgG2m4)
MedImmune 1gG1-1.234F, L235E, P331S ADCC, CDC Wi i
Xencor IgG1-S267E, L328F B Feyllb ~DIRRARES j
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BEAFHF RS (BRE  EFESEEL X7 N —V 1 = ZREIEEFHE)
SRR R

IS 7ED Bep B3 AR DA SEDFHIRABIT I BT D HF5E

WRHWEE FRME ESERGRMEEVIETEDELIME 2R

BB RaEE EERRE

m]
an

WA ERT A IR EE8E — E EEAF T E

BrgeEE  CHO MifE, High-5 EHMia, v v AI o —<{ila CRE IR L HEiEx
b b HGF DAETEN:., FURMiR OB EICRTT AR OV T, ZnTh s s »
~ATHIRO DNA A AR HE, ELISA RORE 7 T AE VHEWEIC L D E LT, ZORE, &
HGF A2 ST A I E C R A% R U, BRI R BH%BRE X & CoREE TR UH

MR LT,

Lo, BEHBRICE > THEMENRLRD Z LOUREH, HEEOBLEND

%/ REELZ T2 Z ERBEETHD Z EBRREINT,

A BFFEEHY

FA#E % DNA AT & JGH L7aiaR A & v o)
2 B0 1980 ERITEED THER S TLBK,
%< OIRPRF S 8 B - ABEE N
Tro BE, THOOIEFA Y 7 T
FONEAZHZ L LY, ThbDA
FHFEHOBREPERIATLI2D0H Y,
F OB I BEORBECTH D, EE,
EREICBWTOEESVE L) A
REF DA A EERPEBINDICE
STV 5,

ey 9 ANOAT = R e | ezt TN el - A
WEREHET, $Rrx IR EN T DT
b, BEHFERRERLEE, —REEEILR
UCh o THRREBEN L/ RE N R —
THENEIDIEIFRRATH S, LT - T,
FERRBR 21T O AT, ARMERMEO—BR &
LTHEMEEEZRIE L, 1 A %Bd & 5k
Redh & RS/ MAEELTMET L2 AL E
Thbd, oI, MEMFEICENDRH DS
BREBWTH, AR OLEEICBWT
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Feddh & W%/ RIEERHED bR EAR
PREREELHD 55, LizhioT A
A Ak BT Tl EWTE
HOBEND bIMEZITY Z ENEELE
b, 22T, AR CIXIERAY v
SRIBIZBIT D EFEOBEVBENEC

ETEEBICONC, BHERFROIGRB{TH
T2 IFHEER - (HGF) ZET7 N4
NI EE UTRRREEL T,

B. BrFEHikE
1. A3

MR AFREE L L THIREN TV S, Mouse
myeloma i@ A3k (R&D Systems), CHO HifE
(R&D Systems), High-5 B HHALHISk (R&D
Systems) DLz v b HGF (rhHGF) %
AL, FREZHEN 5 peg/ml D LD
0.1% 4fuyE7 /7 I (BSA) %&¢r PBS
YRR LT,
2. JFHRE o> BLEE & K3

Wistar 87 v b (AR, KE # 180g)



o AT FF—EREFIC &V 1k U7 T
Z. 50Xg, 1 /il Uiz, Z0#EEL 4H
BV L, FRE BB, Hmiar
50 VRIS (FBS), 108 M 421 1,
10° M %Y 222 mmL -
E (WE)E5#1 0. 6ml % HIV VT 5X
10* cells/em® LB L Hlcas—4 L a—
ML 24 D~ A T L— M
L7, B8 2.5 ik, 1 pe/ml 770 F
CERET WE BHUCAH L, & 517 18 I
Mg L7, 1 pe/ml TFuF=0 RO
0. 1%BSA Z&de WE B4H 0. 4ml 1255 L,
rhHGF Z B FOWE CHRM L7, 5548 1 A
%, H BT I VU RRKBREL LT 60
kBa/mlL #M L. 1 AEER% L7z,
3. DNA &R DBE

BRI A B BR& . KB L7-PBS(-) 0.4
ml C 2 [EPEH#%, 10% TCA % 0.4 ml FEMN
LT 4CT 2 BRI AL Lz, 10%TCA 2 BRE
Uy 1N KBMET MY O AERIK 0.4 ml %
WML, 37CT 1 A v Fa— g
L. Mz s Uiz, 5 DAl MiarAmig
2RI Ta L ELF 2 —TICB L,
FDHIH R2ul BN HOBIEIZH.
Y OWIZ. 1 N KRBT b Y 7 LA
0.65 ml, 10 mg/ml BSA 12.8ul ZMZIRE
Bk, I HIT100% TCA 0.2 ml ZH0% TIE
A LTz KT 1 BERE, 3000 rpm.
10 430, ACT@EA L, EWiabRs b
(2 10% TCA 1.0 ml Zh0%., @hAKS T 15
SR U, JKHic 5 2RI %, 3000
rpm, 10 53], 4°C &L LT, B3 0.7ml
BT VT V=) 25 ml ITMZ RS R
VroFlL—varhv A —Thv s N E
RELE, Bonlhor bae xR0
THIIE L. DNA A RIEMEZ SR 7-,

Williams’
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4, HZ o0 e ORIE

I == = h e WTo & ok HE
W (S AT v F) 1 ml 2, BSA &=
vha—k L, 595 nmiZdsiT BN A
HE LT,
5. ELISA Iz X % HGF HUEAR O HIE

Quankine® Human HGF (R&D Systems) % i
WTBRIBEIZIEWVRIE Lz, 28, T
IRRREHE R O WIEE L R BE L7z
FRAEBR O HFRIALTET D L D 1S, Mouse
myeloma NG, CHO #AE. High-5 Bk
MR OD rhHGF % | F 240 3571 %, 758 i,
2500 fEATR LCTHWZ,
6. KM T X IHMES F 72 rhHGE
ZBMA-Fc fhaE s I L OFEBREDIE
Hr

B FRAVMENT X, BIACORE 3000 # AU,
FRATIE =T 25°C T > 72, NHS (50 mM) /
EDC (200 mM) ¥&iE (50/50) T 7 4y RVEMEAL,
SHETZ M5 B —F » TIT 10 M FEERAE
1Bl pH6. 0 IZ¥EfE U7 rhiGF S8 {K-Fc fil
BEUNRNIHEAL Y22 b L, 1530
resonance unit EEL Uz, FRIEEMIEIT,
1 M ethanoclamine TV 1 v ¥ 7 L,

Mouse myeloma #f@H ke rhHGF, High-5
B mAE H 3k rhHGF, CHO A& Fa 3k rhHGF |
DWT, FREFN2.5, 5, 10 nM 425 &
91 HBST AEMHE CHAI L . HiEH 20 4 1/min
T 2 HWOfEE. 3 S OMEECE LN
Y —75 A% BlAevaluation software
o &Y curve fitting S¥ 5 = & TS
B R (ka) 36 K ORRER 35 (kd) & 5K
W, Kd (kd/ka) ZHH L=, B, B9
—F > 7ix, 1 M NaCl % 1 i+ & ¢
BAELE,



C. %R

1. DNA ARR{BHE L FEER & U7z rhHGF 04
EHEORIE

Mouse myeloma FSAHEED rhHGF DIES
78, High-5 RRMfaAERE Y b X 0 {RRE
T DNA AR & (R L7z, 40 ng/ml 12T 2
BEAEEHEETCRIC TH-7 (F1), —F.
CHO #Hfam kD rhHGF IXmE&E £ v & DNA &
AR L 0 ERELETH Y. 40 ng/ml
2B A EIZFEE O 60% Th o f-.Mouse
myeloma #fifd K U High-5 B s Al B R D 40
ng/ml BT HEEEREL LT 50%EH%
BAEE & B3 % & | Mouse myeloma #ifEHA
Sk, High-5 B HufiA da ke, CHO #lfa a3k T,
FIFEN 2.86 ng/ml, 3.71 ng/ml, 17.1
ng/ml THot,
2. ELISA {2 X % rhHGF Hus i O H#IE
ELISA 1= & Y R 7z rhHGF HURMm O ER
BT 2 HREFHT D &, Mouse
myeloma MM, High-5 B HMfEMA N,
CHO AEfa i3l T, &£ 1. 43, 1. 01, 0. 338
Thot (1),

3. RET T A HmiEE B rhHGF
O rhiGF BRE-Fc BE & 230 B L O
B REDRRYT

% rhHGF @ rhHGF ZF{E-Fc @ita & %
7T AR OMBEBRE ERIIRRY
Mouse myeloma #RAREIE. High-5 B HiEla
f3, CHO MBMEIse T, £ 0.18 nM,
0.25 nM, 2.69 nM THo7z (F2),

o
CHO #ifa High-5 B B Mg, Mouse myeloma
IR CREL SR U7 rhHGF O AEMTENE,
PURMIKR Ot b HGF ZBKRICK 4 D6 a
ZOWT, ERENMREERT ~ T

D.
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@ DNA B {RHE, ELISA R OEE ST XE
VHIBIRICIVHE L, TO/BE, &
rhHGF #ESITBMEE TR ZEERL,
B O RE TS COREE TR UH
mERLE,
WE#EHICKD &, & rhHeF & b
SDS-PAGE 3 % \ M HPLC © 95%LL_E Ol T
HY ., TR O OZROEN L
Y rhHGF D& BA%E D wIREMEIIHE S TRV,
Fl, AMUEHEERRERD LR
BN, HF OFFSIIFEMICEBE2 RIES
RN EDRBEIHEINL TS, Liedt-
T, ESEOFEEOEVT, SKREEDE
WRRETHBE EEZBND, TbbH,
FEAMBORKIC L T, HBHVITRER
BRROBEVZ LY rhHGF OFkEN B2
DT, AMIEE, Huik L OFESME, rhHGF
SRBEOREHICERPBERINE LD
EEZBND, THIZEEL, ELISA T
EREH R O/ERIC ST-21 BBk rhHGF
ZRAWTWS A, High-5 EHflad ko
rhHGF CTHRIRRE L F CERE LTV D
RITHBERY, 2R THLZ0HAE. &
FORFENFE U ThHIITHBROREEN R
S THE CHEMEELE TS rhHeF BEA S
NHZLERLTND,
AT OB X & 7 B TIT
STebDTHLH, BRAZ NI EICB
WTHEEFEOBVIC L W EERRR S
AIREME 2 R U7 CHRUBRIR VS, Liedo T
PS8 A AR OIS e IR
WKOWTHRI%/RIEEEFMT D2 &8
WOTEHBTHD Z EBRINT,
E. #i
CHO U2, High-5 B AL, Mouse myeloma



AR CHEBL X WHHR U7z rhHGF oD ZEMi&
FUFAL K O° rhHGF 2 BRI 59 B fEA kI
DT, TRENPREERT v MFIED
HEREE, ELISA RORE 7T X% 4k
HBICEVRE L, ZTO/EE, £ rhHCF 2
ST EREETRRDEEZ AL, S8
IRV DHINTIRET 132 T OMELE TR UE
Mz Ui, ARfERE, BEHHREOEWIC
EY0. WEREZ T BOFEENRR DY
EVRHDLFEEEERLTEREY . 1 F%6
i DFHIIZ BV COEEOBLE D S ORE O
HHEMEN R I NI,

F.@@ﬁ@ﬁ@}
EAYP

G. WFERE

1. Fm3CRE

1. Kita, T., Nishida, H., Shibata, H.,
Niimi, S., Higuti, T., Arakaki, N.,

Possible role of mitochondria
remodeling on cellular
triacylglycerol accumulation. /.

Biochem., 146, 787-796 (2009)

2. Shibata, H., Nakano, T., Parvez, MA.,
Furukawa, Y., Tomoshi, A., Niimi, S.,
Arakai, N., and Higuti, T.: Triple

combination of lower and longer

alkyl gallates and oxacillin improve

anitibiotic synergy against
methicillin-resistant
Staphylococcus aureus. Antimicrob
Agents Chemother 53, 2218-2220
(2009),

3. FRME, BB H, AMEF, Wn
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HEZE  RNA interference % FV /- [EHR
mBAFEOBIK ERE EHEHIE

2009 vol. 40 No. 12 789-809
FrRME, R W, BEER, N

BB WBEAZ B4 EMg

Z® 1 [EZELFIE 2009 vol. 40
No. 11 703-715
PFrRME, BE &, BMmES, o

B BERS I BEOREREY
D 2 EIHEMEFHEELX2T MY

—H LA 2010
390-400  (EDRIS)

Niimi, S., Harashima, M., and Hyuga,

vol. 41 No. b

M. ¢ Current Status of Therapeutic
Angiogenesis with Protein, Gene and
Cell Therapy Current Drug Therapy, 4,
221-233 (2009).

FRER
BRI, RIREAT, Emf, R
e . 7 bh—REMBT T oA
VODRARTEM TR LIEE M
MRaKE FLC-4 MDA 7 = b A F 5%
EHRERHL. B 18 AR Y ~—PB
47 A (2009. 11.26-27) &2
JREs B, BTAME. IREK RRE
w), B#E—-B, AREEE, ik )
REEFENTFMARIZ ISV T HGF & Annexin
N RBFurxgr75 090 B2 OEESR

R LR & 82 | HALLFES
£ fFE (2009 4E 10 B 21-24 H)
B E., FRMHE, BRI, S

TEF. M@ENLRZ, BE—8H. &
EEZ, hOlRE PREEET v MY
ARz D Dexamethasone {KIEHY7R
mRNA L~V DO T a7 7 Y — AR
FANCL HME 8 16 [ ATMAQHT



ges I (2009 4E 6 A 26-27 A)

H SEORAPEMED HEE - B&REL
1. FrRFHIRR L
2. EREERE L
3. FoEm» 2L
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700000
600000
500000
400000

—e— mouse myeloma HIAT
—a— GHO #i35

300000 —a— High-5 8 s R

200000
100000

DNA Synthesis (dpom/mg protein)

0
0 10 20 30 40
rhHGF (ng/ml)

1 WIS 7 v MIFHIBAZ 51T % rhHGF 12 & % DNA ARk

F 1 ELISA T & % rhHGF HUREM ORI E

Mouse myeoloma #ifid | High-5 B dfiiia CHO #mja
FeonfE 5 ug/ml 5 ug/ml 5 ug/ml
B EE 7.18 ug/ml 5.07 ug/ml 1. 69 ug/ml
RN/ PEE 1.43 1.01 0.338

F2 RETT AT IEES BV rhHGF @ rhHCF S A5 -Fc Bl & > 32 & DA ke

ka (M1/ST) kd (S Kd (nM)

Mouse myeloma #ijA 5.76 X 10° 1.04 x 107 0.18
High-5 Bd  Hifa 3.76 X 10° | 9.26 X 107 0.25
CHO A 2.19 X 10° | 5.90 x 107 2.69
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FEAEFWRFHREMB&ERES - BERESESEL X2 T MY —V 1 = ARG
SR IER A

BT IER A EELOHRBNZEE$ 2 BRI O 72 0 0 FARATHTE

WEsEE e EET  EVEERLRLEENTRGFRERRE 2R

e AR A ERROBRNICR T 2 EEMHE DO - 0 B RO—IR & LT, 54T
R FIRBRAR Y & — AR T A VARG E RS U BE ORI 0 w7 A V2R
B —OHERIC BT A AR E 2 FICET S ICH RIELEIC, 4%, BERFAMTA RS54 2
DAL RE B ONT, TAIVARRY & —DEYEREE L BEE OSTEOEBE D GRE L
7o PR EEIBO Y R 7 SHICEEST 2 U A VAR Z —OAEYFREE L LTI, RS
Frgeth « BREY, BRI L RS/ BERESEE CH Y | REROPESE AR R T oM
LEMTALHEND D, EHEHOSHEE L TECAV O D EEIERE & R % P
DT, BONTIEORE L RS, DTERESLICRBY 2B AR OO EOIRIC ONTEEL
b

A BREN RBE R0 BETFIRREDORH - &%
B ETIEFRIL, SRR TRESHS A, OB TH D, WETFIRFIED L 5 25
DIERE, WREMRERRSE, BEDHRNR EFMIL, PERDOEIKSIT R OEEECE N
BFRIEDFESL SN TV R WEER 46 % B ) REEEEE L TCWB ), ZTOME, ZaMh,
THRE, HEOMESEL CHRDEBIIR B DRI I T R R R OB R N
THEHFOERE LTRSS TS, K FNTWD, ZOX D REROESIE LW
TIERL 7 A OBERFTZEM B ST SEICBWTHEL, ISR NREA TWD
PISE, BIEE TIT 30 Hlr W ERERAFZE - BB WA TORBBMABE X, EERRKEN
Ehe S, BREZTBERD 180 £ %8 b BT EISOFTMFERCHIER 7 — VTH
Z 12, R 20 FEIIEHR P ETHH TOREGT LN LTEBLIRET—F, HDWVITRAR
BFREORBRFHE/HEIN D L, BB HICBWTROONDT — X EOREHFHY
FEKOBRRBIIAHICER L TWVWD, LhL, PEZ DV THE 2 7 - 4R L ARl FEO8
S RMSIER R L— N\ — S KL BN FlOEBRRFI A HEET 5 Z L BREESFEED
FTHRELVEERELNTVWD—FT, WL ERTH D, AFRE, koL
L ke oA NARY Z—F i X E#HESE SBUREBE 2, BETFIRREORY - &
BAGRETRSE (X-SCID) ORUsTFIRIRIZE SVEFEGR D72 D OFHI FIECHHNIC BT 5 [E
JBAEMPBORIER Y, BEFRRIZED T BRI HEET 2 - 0 O BB E1TO b
BEB DEERBEROEHR LEO LN T DTH B,
BY, WEFIRFEOARKN L EMRL - ¥k SAREE T BB T IR IR AR 7 A
W REAR T~ X BREIIRIE SV, HICERR AMHEBRG LIZBENLD A LAY
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Z —OPEHOFEEIZEE LT, 4%, EEFFf
TARTATEV IR REE R A LR
RN F— DAY R & YR O ST E D
B biRE L,

B. BiRAE
2009 4 6 AfTiF ¢ &N TICH
considerations: General Principles to

Address Virus and Vector Shedding (ICH K.
. UANARENY Z—OPHICET A EAR
72 2 55)) (BEVRIRGT) ROBEES 55
SCREELE T DA AR Z—DHEH &
BHEO U A FEICET DA RI4 0
RE DAL RE T A LAY F— DY
Bt LN O TR OBA TEB T & i
IOV THET L7,

(fi B g ~ D BLRE)
AR IE TV B ifd ~ D BRI DS 6 B 7 3k - 7
FHIER Y o Turipuy,

C. MIRABERUEER

ICH (B X EU ERSHEHFAfMERS2E) &
BFIREHEMESKIC LY. 2009 £6 A
'ICH RA# : A NRERT Z—DHeHIZ B
THEARNREZ T BPRHESNZ, ICH R
fECrx, e (shedding) & i3, EEFIAHE
MR & =GR A N Al Eh s
LICBE NS NI =00 A VARBE DN
W) &2 N LRI T 2 2 L b ER S
NTWD, BRI, EERNSM (BFOBREHE
MLNORE~DIENY) LITEBR DS TH D,
DA NARNR Y Z— DT BERIECER
HEFEBZEOBE = ~DEHED ) X7 REET
~OJEIC K DBREERDO Y AT HH D AR
WEOBEDPOLZEERFIIREZBETH
%, ICH RfFETIL. BEE~D Y A 7I1Z2>nT
i3 ICH BB THEBIN R D Z L bIEME
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s & h, B=H ~0{EHE (transmission)
DY A7 BHET L DO O MIZ B
LERNRBZFPREINTOVD,

ICH RAROMRLEL, ¥, DA NIy B —
DEYFRVRFE. SR T 2 B BEIE, 9
FRDR C D G I (ThAIE, 3 501 & B 51885
PN T OBE & RBEIR, Y o
R, FERRPR T — & DR & A=) . BRIKT
DFERE (V7Y 7 OB &8Ik,
T OFEY, BRR T OB T — & OfFIR) |
BZH OB, »oHhed, ICH BT,
FERE IR B OV PR C O HE R 0 Efa 03 i 4 &
SNOGEIT RSN DT VA 2R D
T EICERMPY T O, FRC, RBICAWS S
ik & | FEERIR R ORIRBRBRIC 31 B9 7L
BREOY T v TRV a— BT 5
TEIZEEAEPN TV D, & SICIERK T —
5 OFFIR & BERRBE B OSLE~OIEH, &5
WX D A VAR Y B —DEFERER O LED
T BT BEER T — % OfFFIZ OV T bR
RENTVB,

BHE IR RO ¥ A NV A IR E S
TIFBEIC AR SR H Y . 2h b o,
BIERFIZHOW O TWS, F7o, BERRE N E
T RS FIRFE AN ¥ A VW A FE DO
IRBAFSITTES (L LT 2038, SR OFF Ml L3
U b Efl Sh Ty, ICH RARITA
A RTAEFERY & LToRENIT
IRV, T D X D ISR R IR RO o 1
WAL T — S AR S, R R CR
BB SN TOEBREZE L, ICH T,
SRARMED LI TANARRT F—DHE
HEARHEO Y 2 7 FHmC B3 2 EBEFRF T A
RS A v OERERET LTV D, AW TR,
COEBERITA Ro A VAL~ &
I DOWT SHEEIL VA VAR Z—D A
YEao R & B O S ITE OB AP HRET L
770



Cd DAINARBRIG—DPHERBDYRIEFE
BIHVTEET REEYPFRFE
DANARN Y Z—DYH LD Y R
S B W TE R T & AEYFRIRE S LT,
WBLERDUANAPBRBTIRRANY ¥ —
DS 39 B BRAEBURR O BEEN O AW YRR LT
B4 B8 BEHORBEH B2 LT 5720
DEANBEMGLEEX OGNS BFERT A NVAD
BEE DRRPMRIER RS, VA NARNT F—
O— VR FHFECINZ T, DA VAR
Ry B — OO EIX WY A VR '
AT HEAT LB AAIEREEDO Y A LA
DRy F—DOBHAE THRETEORERICE
M-I L BRI 2L bH DD B
BT NEEEREMFIFETH D,
FEIRIRA N7 & — & U IR mEE W %
VB FELBRRINTWBER, UL VAR
=12 TR DX D REN Y F— b8k
HEZETHILERD D, M~ F—OHE
Wi, A NWANRT Z— OO T DA
AFVAREFOEEHTUTED O TN
EEZLNDN, EOFERL— KN R EFIE
DI HLO—HITHEAFRELEZLDOND,
BEFBEARZ F—D5 5, 7T A PR
7 B =z TiE, naked DNA & L CHEH &
NTHLEZHRIEBE T LT e —i&ka
KEZLNTEY HA R4 UhbERALT
bl EBbha,

CA11 A NWR/IALIWARGZ—
BGFRBEA A NARY 7 — L ERRR
T ANAEZLUT, VANVRTANVANT S
— &S, UANVRITANWART Z—"TIX,
TANVAY ) AOBEBEFEREEZITOLODOL
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1.0 Introduction

For the purpose of this ICH Considerations document, shedding is defined as the dissemination of the
virus / vector through secretions and/or excreta of the patient. Virus / vector shedding should not be
confused with biodistribution, e.g., spread within the patient’s body from the site of administration.'
Virus / vector” includes gene therapy vectors® and oncolytic viruses.

Assessment of shedding can be utilized to understand the potential risk associated with transmission
to third parties and the potential risk to the environment. The scope of this document excludes
shedding as it relates to environmental concerns because it is regulated differently in various regions.

The focus of this document is to provide recommendations for designing non-clinical and clinical
shedding studies when appropriate. In particular, emphasis will be on the analytical assays used for
detection, and considerations for the sampling profiles and schedules in both non-clinical and clinical
studies. The interpretation of non-clinical data and its use in designing clinical studies is also within
the scope of this paper, as well as the interpretation of clinical data in assessing the need for virus /
vector transmission studies.

2.0 Biological Properties of the Virus / Vector

Information on the known properties of the wild-type strain from which the virus / vector under
consideration was derived is essential in guiding the design of shedding studies,

Replication competence is an important property to consider. Replication-competent virus /vector
might persist in the patient for extended periods and can increase in amount. Therefore, the potential
for shedding can be higher with replicating virus / vector and could result in a greater likelihood of
transmission. For replicating virus / vector, analysis of molecular variants will also be important and
could impact virus / vector shedding”.

In practice, most viral / vector products currently under investigation are replication incompetent or
conditionally replicative. It is likely that virus / vector shedding in these cases would be of a much
shorter duration, and, depending on the route of administration, would display a different shedding
profile as compared to shedding following infection with the wild-type counterpart. Additionally,
information regarding the known route of transmission of the wild-type strain will help in the
interpretation of data from shedding studies and the estimation of the likelihood of transmission. For
replication-incompetent  products, characterization of any potential replication-competent

! Results from biodistribution studies may be used to address blood shed in situations such as surgery or an open
wound.

? While not described within this document, the principles also apply to replicating bacteria used in oncology
applications.

3 Excluding genetically modified cells, except when there is a risk of mobilisation of the virus / vector.

* ICH Considerations on Oncolytic Viruses
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recombinants that might be generated during manufacturing is important from both a product quality
standpoint and for consideration of shedding,

Other property of the replication-competent virus / vector that should be considered when designing
shedding studies would be whether infection is expected to be short- or long-term. Considerations
include whether the virus / vector itself has been genetically modified to alter the cellular / tissue
tropism compared to the wild-type strain, and whether the immune status of the patient impacts virus /
vector shedding. For example, in some cases a greater immune response to the virus / vector might
result in faster clearance of the virus / vector and therefore reduce the duration and extent of viral /
vector shedding.

3.0 Analytical Assay Considerations

Having suitably qualified analytic assays in place for shedding studies is very important. Assays
should be specific, sensitive and reproducible. Quantitative assays are preferred as these will aid in
quantifying the probability of transmission. Assessment of interference from the biological sample
matrix is important and it might be appropriate to dilute the sample prior to analysis to avoid
extensive interference.

Polymerase chain reaction (PCR) and infectivity are the two assays typically used for the detection of
shed virus / vector. Use of a quantitative PCR (qPCR)-based assay to detect viral / vector genetic
material is recommended. The advantage of qPCR assays is that they are sensitive, reproducible, and
rapid. The main disadvantage of qPCR-based assays is that they will not differentiate between intact
virus / vector and non-infectious or degraded virus / vector. Infectivity assays involve in vitro culture
of shed material with a permissive cell line followed by sensitive endpoint detection.

Infectivity assays have the advantage that they will detect only virus / vector that is intact and has the
potential of being transmitted. For replication-incompetent virus / vector, these assays will involve the
transduction and detection of transgene in an in vitro culture system. The main disadvantage of
infectivity assays is that they are inherently less sensitive than PCR-based assays. It might be
appropriate for the first line of sample analysis to be based on the detection of nucleic acid fragments
by quantitative methods specific for the virus / vector product. Other assays such as immunoassays or
Southern blots have also been used; as with PCR assays, the main disadvantage is that they do not
differentiate between intact viras / vector and non-infectious or degraded virus / vector. Whatever
analytical method(s) is selected, it should be justified.

However, to accurately assess the potential for transmission of shed material, the use of an infectivity
assay is considered important as this will allow for an accurate assessment of the nature of the shed
material (e.g., intact virus / vector vs. fragments of virus / vector). Infectivity assays are commonly
used as the primary assay for detection of shed replication-competent virus / vector. When the virus /
vector is replication-incompetent, infectivity assays can also be informative in determining whether
the shed material is a replication-incompetent virus / vector or a replication-competent recombinant.
This can be done by the use of cell lines with and without complementing genes. For example, with
adenoviral vector, one can use non-complementing A549 cells and complementing HEK293 cells,
which contain regions of Ela, to characterize shed material. A positive culture from HEK293 cells
and negative culture from A549 cells will demonstrate that the shed material is likely defective virus /
vector and not a replication-competent recombinant. Molecular characterization could be
appropriate to confirm the identity of what was detected in the positive culture.

If the amount of shed material detected by qPCR is below the limit of detection of the infectivity

assay, one might not choose to further characterize the shed material by infectivity assays due to the
constraints of assay sensitivity.

95



4.0 Non-Clinical Considerations

Non-clinical shedding studies help guide the design of clinical shedding studies. The aim of a non-
clinical shedding study is to determine the secretion / excretion profile of the virus / vector.
Information collected from these non-clinical studies can then be used to estimate the likelihood and
extent of shedding in humans., The non-clinical shedding study can be integrated into the design of
other non-clinical studies (e.g., might not be a stand-alone study). It might be helpful to consider the
results of studies conducted with virus / vector products that display similar characteristics (e.g., the
same virus strain or a strain of the same virus / vector expressing a marker gene) prior to initiating
non-clinical shedding studies.

When designing and interpreting non-clinical shedding studies the following points should be
considered:

4.1 Animal Species

One of the difficulties of investigating virus / vector products in non-clinical studies is the relevance of
the animal species as a large number of virus / vector products under clinical evaluation are derived
from parental strains which do not readily infect and rarely replicate in non-human species. The
permissiveness of the animal will clearly be important for interpreting data from non-clinical animal
studies. The expression and tissue distribution of viral receptors in a specific animal might affect the
profile of shedding of the virus / vector. Thus the profile of shedding might not directly correlate with
that in humans, as cellular and tissue sequestration could be different. The use of an animal model to
mimic a disease condition can be helpful to best assess shedding. For example, the use of a tumour
bearing model might be appropriate to support the replication of oncolytic viral products. The impact
of immunity to the virus / vector should be taken into consideration as this can affect the rate of viral
/ vector clearance and therefore shedding. See also sections 4.3 and 4.4 on sampling.

4.2 Dose and Route of Administration :
Wherever possible the dose and route of administration used in non-clinical shedding studies should
reflect those intended for use in the clinical setting. The non-clinical protocol should be designed for
maximum exposure taking into account the clinical route of administration and dose(s) selected. For
example, the use of dose levels bracketing the anticipated clinical dose range could be considered for
the evaluation of virus / vector shedding in the non-clinical study.

4.3 Sampling Frequency and Study Duration

Known biological properties of the wild-type strain can be used to guide the frequency of sampling
after virus / vector administration. In general, one might need to take samples more frequently in the
first days following administration in order to detect a transient shedding profile. Practical
considerations should determine the number and frequency of samples, depending on the type of
excreta or secreta.

Several factors should be considered when determining the duration of the study. These include the
natural course of infection of the parental virus, pre-existing immunity and the replicative capacity of
the virus / vector under investigation.

The course of a natural infection with the wild-type strain will give some indication of the expected
duration of shedding. It is of particular importance if the virus / vector under investigation is
replication-competent, as the duration should be sufficient to detect a possible secondary peak of virus
[ vector suggestive of viral / vector replication. If the virus / vector persists for a long duration in
certain tissues, i.e., kidney, lungs or the blood stream, it is recommended that the duration of shedding
analysis should follow a similar time course. However if multiple consecutive negative samples are
observed it might be appropriate to shorten the study duration. It is important to note that for certain
viral / vector products where latency or reactivation is a concern, negative tests performed in a pre-
specified time period might not accurately capture virus / vector shed at later time points. It is
recognized that reactivation cannot always be modeled in non-clinical studies. Furthermore, immune
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