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Resting APC  —» THBREILENLEN L
Tcell

receptor 1

By CD28 APCHVEIHES N, BTH'RIRT S
' ‘

BUICO228hoDY T 1)L GElh JFL)

Teell Tcel
receptor

THBR(CCTLALRIR

|

CTLAAY'BT(CHES

‘/‘;/L‘/\J Teell Tcell A2 Down-regulation

receplor o
FtHLAPC TEe THBAD FELH L

<Arene Hetal. New Eng. J. Med. 355, 873, 2006524 >

2 TGN1412(Z L 5CD28/E 1 (L1413
relaxed parallel
O MCDB7 =2+ AthD$ES
CD28 . Ny —_— (O l
01 CD280 CHIZES O S ZEAL
o K PA=2H A y
- proline-richk 12 hikck/3 & @
<t ] SH3F A1 BB B
!
FOL UL
Piston movement | r"}_’l “Jl_slll Greerpiston movement = PI3K, GRBz’ ITKSAHt G
Py D P ¢
SH3 interaction

PBK  Relaxed, _ Parallel, TiBREEM I T+

GTﬁBI’ conventional superagonist
|

THIREBEL SO F )L BT
THE LTI S L TiBREM L

<Margulies DH J. Exp. Med. 197, 949, 20031 W23 >
X 2 oA
CD28 4t L1= THIRND L 7 F A & LT, A Y H Y FTH5 BT OBSIZEY CD28 OMIAN K A A v OEENEL
L)Y o F AL VBB L. SH3 F A4 %8> Lek 72 £ D kinase 12 - T CD28 DF v o VHRED Y R
IBHZ & ZThiTL Y PIBK, Grb-2, Itk 2L 43 CD28 IR TEEE 2 Y | BT, TNENOEED Y VEBEHLR 7 ¥ 5 — 5
YRTEDERILY S FANGEEN, NF-«B. NFAT. AP-1 7 EOESERTOEREABEZ S EBmbATVD
(Sharpe AH and Freeman GJ, Nat. Rev. Immunol. 2, 116, 2002), TGN1412 1. B7 R v CD28 O E BT
DCDN—TERHEL. CD28% 70 RY VI FTHILICLY CDBE#EHRILTH LA TED L SATD (Beyersdorf N.
etal. Ann. Rheum. Dis., 64, iv91, 2005), Z M & X232 5 CD28 DARBKIN F A A L OBETLA BT BRES LI L 2 L 0 bk
& <, Lek BAAAD kinase 238K 2 &, XV S < DIEBIRERE S L /0 BOT 7 7 AT & BB EIZEY, TCRHHD
THNABHRITH THBREZEET - N TED L ExbhTW3 (Margulies DH, /. Exp. Med. 197, 949, 2003),
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&2 TON1A2ERSENIHZIAF LD MEH (DA RE
Mean peak cytokine concentraticn (range)in og/ml
Cytokine Inlammatery type
Cortrei Lew doss (Smygfky) High dese {5Cmg/kg)
.2 Fro-iflammatory 37 (20-69) 25:0-34) 106 (25-211}
L4 Anti-iaflammerory 12(C-18) 13i8-18} 17 (G-40)
L-< Anti-inflammatory (37 48 {8-136) 107 (11458}
IL-B Pro-inflammarory 7(C-22) 63{32-101) 128 (24-330;
TNF & Fro-inflammatory 2C(14-25) 0(158.27; 22(19-25)
IFNy Pro-inflammatory 18 (0-35) 23(18-32; 33(17.63)
<EREBES (P 43)  Kenter MIH and Conen AT Lance: 338, 1387, 2006 £HE IZFEEL>
B4 TCGN14120 WM RIRIIHIT AFcBIZO . B

Since F(ab), fragments of agonistic anti-CD28 antibodies were not capable
to induce a proliferative T cell response, an tniact Fe-region appears o be
required for TGMN1412 biclogical activily, Experiments with highly purified T cells and
Fc-receptor binding studies underlined the notion that cross-linking via Fc-
receptor(s)is required for efficient TGMN1412-medizted triggering of T cells.

Effector cell

+——>

Fc Receptor %

T cell
<lInvestigational Medicinal Product Drossier(P.111) Z&& (CHEEK >

&5 { TGN1412(1gG4) £ TGN1112(1gG 1) @ 3% 1 1 &7
cDbC ADCC ADCC
— Jurkat Jurkat
B 9TH52 | hPBMC | one D52+ CD28+, CD52-
Alemutuzumab | CD52 IgG1 + + -
TGN1112 | CD28  IgG1 . + +
TGN1412 | cp28  IgGs ; . .

COC: M EIF T YRR
ADCC: It Tzt shai =

PIYTFHIL I IERO EM L (ex vivo) : TGN1112>TGN1412
<BRXEES (P.30,36) THL CHERE>
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TGN1412& Abataceptd . &

and mitigate risks for first-in-
human clinical trials with
investigational medicinal products

Human Use (CHMP), EMEA

TGN1412 Abatacept
~ — . eI )O<
BLRE MY (20052 FDAL Y HED
COomE RCDBF I+ #HL{x CTLAG-Ig
APC APC
e 7
Wiy %z
L}S‘“ s Atatacept
L= >
TR
T cell Tcell  coms
3R
CD28. 5 5 )L ON’ " B7CD28. % F JLOFF
' !
SEERATEEREE <808 THBRS1E o
' '
ik DR
x3 TON1412D R K RABRICIEREINTCREEH LUT1EKS1
SAMIL 3% RiT®=HA
Early stage clinical taskforce Association of the British 20067 4
—Joint ABPI/BIA Report Pharmaceutical Industry (ABP1) /
Bioindustry Association (BIA)
Taskforce
Expert scientific group on phase Expert Scientific Group 2006.7.20
one clinical trials
—Interim Report
Expent scientific group on phase Expert Scientific Group 2006.11.30
one clinical trials
—Final Report
Guideline on requirements for Committee for Medical Products for 2007.3.22
first-in-man clinical trials for Human Use (CHMP), EMEA
potential high-risk medicinal
products (DRAFT)
Guideline on strategies to identify | Committee for Medical Products for 2007.7.19
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Target occupancy (%)

Guideline on strategies to identify and mitigate risks for first-
x4 . - ; - - -
in-human clinical trials with investigational medicinal products
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EMEA Workshop on the Guideline for firstin-man clinical trials for potential high-risk medicinal products. 12 June 2007

Dose (mg/kg)

Dr.J. Sims (Astra Zeneca) DEEFRAS AN EHE (CHERR
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BJ11 &Sdéﬁﬁff){‘r’iﬁ

IMEDORELFEYSF (RER)ORELIVTHE EEBISNZIB S ARBESTRNS
HTFORCLVERISHEEBUT LN TES,

Kd [nM]
187 [nM/mg/ kg] xDose [mgikg)

Body veight = 70 kg (
Molecular weight = 150,000 A + E = Q A
Blood volume = 5L, Plasma volume = 2 5L

Fractional ligand occupancy (Ro) =1/( 1 +

)

(Al B €]
AB/C = Kd
A+C = Dose [mg/kg] x 70 [kg] / 150,000 / 2.5 x 106
= 187 [nM/mg/kg] x Dose [mg/kg]
Ro = C/(C+B)
171(14B/C)
17(1+Kd/A)

1/ (1+Kd/(A+C))
1/(1+Kd/(187xDose))

A>>BDEE A CLEBIOHNDZDT, A= A+C
. < BExpert Scientific Group Final Report (P.30) &6 (ZHERL>

B12 TGN1412: MABEL dose calculation
Toxicology Pharmacology
NOAEL 50.0mg/kg MABEL
HED 16.0mg/kg -justify based on pharmacology
) _ ) -adjust for anticipated exposure in man
-Adjust f0' ?NWUDEIGG eXposure in man -include anticipated duration of effect
et don -adjust for inter-species differences in affinity f potency

-adjust for mzenspecies differences in
affimity / potency {ru. done) . . . . .
yie Vi ~! invitro T cell proliferation (0.1ug/ml) murine parent

Apply > 10-fold safety factor:  1.6mg/kg to TGN1412 (5.11A1) = ~0.003mg kg in man
Increased to 160-fold: 0.1mgfkg initial 10% receptor occupancy ~0.001mgfkg in man

““Maximurn Recommended Stamng Dose”

--define anttcnpated safety window based on NOAEL and MABEL
- t fety factor based o tential isk -
v»appropnaesa ty.ac rbase npognans " 0.001mghg

EMEA Workshop on the Guideline for first-in-man clinical trials for potential high-risk medicinat products. 12 June 2007
Dr. J. Sims (Astra Zeneca) DRFBAS ANEEHE (CHEER
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x5

CNFITCRAUININBFERGBLURES I N IBEES

£33 Bk i ] E: 5] #99 FIBEES H2E
us  EU
Muromon ab Okhoc bne-OK T3 YR kG2 D3 ERdkn enitRRE 1986 NA 1991
Abciximab ReoPro X511 kG1(Fab) 3PIb/Ma LRpEm 1994 NA NA
Rituxan Rituxan, Mebthera XM kGlx 2020 Bl tIEAT £ ) i E 1997 1998 2001
Dachzumab Zenapax EHEE kG1x D25 BBREDRIEBRRT 1997 1999 NA
Basilliximab Simulect FX51% kG1x 025 BRAMD L EBRE 1998 1998 2002
Palvizumab Synags e ERE 1Glx RSV F protein RS™JL2 B 1998 1999 2002
nfliximab Remicade FA51R 1% tGlx TNFa BEEIDVF 1998 1999 2002
Traslucutnab Herceptin Ch Lk iF kA1~ HER2 [reidi i 1998 2000 2001
Semutuizumab ozagamicin  Mylotarg Er e (% kGax (SO P74V 68) D33 2A0MOnR 2000 NA 2005
Alemutuzumab Campath-1H, Mabcampath b M {E3K 1% kG1x D52 BBtV R EBMA 2000 2000 NA
Adabmumab Humia, Trudexa ¥ kGix TNFa BEID?F 2002 2003 NA
brimomab thzetan Zevaln YOG IgGlx (YOORERD D20 LR E13 VL IR ] 2002 2004 NA
D malizumab Xolbir ErEIRTF kGix kE -1} 203 2005 NA
Tostumomab-NAN Bevxa- kd==%) 53 eG2ad (NNEHD 020 RRIXA0 2003 NA NA
Efalzimab Raptiva LR EI(% kGix son [IRNEH 2003 2004 NA
Cetuximab Erbituc 5% kG1x EGFR SETACPAL BB HEBE 2004 2004 NA
Bevaczumab Avastin eI F kG1 VEGF 25 aBE 2004 2005 2007
Natalizumab Tysab EMEIF IsGax adintegrin SRUBILE 2004 NA  NA
Tocilzumab Actenra tHEik% Gl L6R Fe 9 VIUR HA  NA 2005
Ranbizumab Lucentis tHER* G1x WBKDSH X)) VEGF-A MERAER 206 NA NA
Panitu mumab Vectbix iK% G2« EGFR ep aBs 206 NA NA
Eculzumab Solris [ (€] 3E 1€G2/4x SBa RUEREBN B RRE 2007 NA  NA
Denikeukin Diftitox Ontak B85 1O# 112 + Dphtheria toxn W2REF BHETERU) B 1999 NA  NA
Etanercept Enbrel BEA)08] TNFR+ Fc TNF EHIH?F 1998 2000 2005
Alefacept Amevive BEA IR LFA3 + Fc D2 Sxien 2003 NA  NA
Abatacept Orencia e )IH® CTLAY e SD00/CD06  BEEUDTT 2005 NA  NA
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APEHRBROBUK & | shedding DY 27 FHHICBVTERT REBEHL R L7, BEFIEHE
BRRBRIZBI 4 53R X T shedding (BT 2#A H 5 DITHEKEUT TH B2, BEHEIZHED
shedding FBHLNL5B1 b H D T EBHERINT, VA WA/ 8 —DENSHR shedding I,
N7 F—ORBERPRERE (REWAD) ., B5E., £5HEICL YV KE SRR D, Shedding DT
v B AIEIZIE PCR IESEA SN TV AEA, U A7 MBI IR 7O IC BT 25— ¥ N E

HTHD, 5%, VANVAR/XT Z—O shedding IZB9 5 ICH REEBER SN B FETH B,
shedding (2B ¥ 2 JEREARRBRETE R, BB CHRITRERE, BEOET=F Y L OB -
., 7oA EREICEATHIEANREZI TN TREND Z LITL Y, shedding REEDOHE— LA
Mboh, ZET L RZESNWEY R BRI R D Z LA EN 3,

A BIRBN

B FIaFIE. RIE. IR RIERIED L
W B BRIHERBE I T HE N
SEmERKE LT, £z, abitsoZiskic
FVEMO—F %2185 & FRIZNDHERK
RERBELFDO VDLW SR ARSI L TH,
B DAL W ENIIEHRE L 22 D RTREME N
HHFLWVERENE LTHFEIhTWS,
—FTTT /) UANARY Z—%& B T-BEK
MECBITIRCEHROL by A LAY
F—RHWE X EHEEEARERLE

( X-linked immuno-
deficiency; X-SCID) D& = FIEHFIZBITS T
MiRAMBEORER L, BEFIREICLY T
BEBAOIERRAESERLBEL NS, =
D LD ICEEBEFIEEO & 5 R EFRER T
WZiE, KA. RBBROERNEL L, BEEL
L CHESLY DT OITII R T R EREIHE

severe combined

258

KHET D, 5%, BETHREN—ARMICE
RILEND 7O DEEREOVE DL R2BD
BEEMOHEETH D, BETEEDOLIIC
FRE-BWAREICES L TWAHEFICTR Y
T, BN O OEERSORZR, EERPE
DERNPE LWAETOEM-BEOEERL
BEE 2. EERRZRKYED D BT TR
WOBZHZUMIC OV TR THM- BT
TOLVLERHD, AFERE, LLEDO X D RBE
WEBCE 2, B-FIRFICET 5 EHERAYEN M,
TEMEERTROEREZFAEL, BEEOHE
EFERAEELORE, BEEOMHFRICE
54 5 EBAOMEETHIBOTH B,
AEEZ, B TFRBRAVANART & —
EREGLIZBENOD YA NVARDRY 4 —0
shedding(EAHEE) DV 2 7 FEH I DV T
BRE L7,



