WO 2008/157379 1 / 30 PCT/US2008/066957

FIG. 1A



PCT/USZ008/066957

WO 2008/157379

2130

L L GG Igal
1gG2

o bbb e

260

240

+
izzes
iz
ot SR E SN 1 1
Frmu
EE R T RTINS
fonoa
fonoaos
F L L) b i
e ]
TR
I A
tnnoon
Fe >
o>
o
SUTVINLY,
[ b b
f> >
E o s
foada
R
Feeoy
fwnwnnn
ik 3 et et
FExEs
H..L...L,.L:L
e e e
‘cono
GNECEVRY
‘o oaan
ISV
”PPPP
”PDID..P
ATIRTIRTI T

PEUURPI T O SOV L S S S U S S SO S W Y

L

AR
ST
-
Funuviuvin
Fooono

e b e e e i s e e b e b e

300

280

3 fode oo

bl

1

M

e s e bt e o e o

s

ik

oo e e e b

L

et o epede

+

LIS 200 20 e o ol

LN o e

380

360

o o M P 4 0 37 £ 1 o o g g {30 g o o £ o P P P 7 st T 88 1 ok ¥ k£ o £ B 55 5 B8 o ok o b T 5 oot o Pt 5 o 2 o ot ok s P o o e

> >
Boo.oan
wooon
b b b
bbb b
N
P
zEZZ
Rz
345 i st
naoo
oo
ILECIUL
ZZsE
1h R
Lo 0 1 L)
ZERE
JELgTERTIgta)
R
o L L
HMHEH
cooan
mwnn Yy
o f.on
P
EF S S T I
CYCILIL,
RV,
R
PO QS SN S
PR RS)
el
ek wad
VAN AN
>
legwtatel
ZZZZE
A" A48 "1
e
ot PR

420

400

440

A Pk ot s s o o s (3 P 8 ot 0

oMM
IO O
[ N4 Vi ¢ |
vV
wd wd
w U
JPL QS S S
LAV RT Y]
P A"
SO

FIG. 1B



WO 2008/157379

(1)

(2)

(3)

or

(4)

Hu2B6-VL

Hu3G8-VL

HulGE-VE

Hu2Ba-VE

3/30

o HulGR-VH
RECESC e e IN———— e

Hu2B6-VH
-GGGSGGGG LI 3660

HulGE-VH
-GGGSGOGGI 7 1IGGC

HuzB6-VIH
-GOGSGOGG T3 GGC

FIG. 2

PCT/US2008/066957

Covalent
Bispecific
Diabody
(CBD)

Covalent
Monospecific
Diabodies
({CMD)




WO 2008/157379 PCT/US2008/066957

4/30

FIG. 3



WO 2008/157379 5/30

PCTE/US2008/666957

WL L? : 3l
i Superdex 200
0 E “
: % | «—— Fab
g e ;

243
gida
o L
1] 3 E
i

s . Superdex 200

| <= h3G8 Diabody

RiGE i
§
i

. «—— h2B6/h3G8 Bifunctional
‘ Diabody

i

R

Ui

Lo
-
P
A
sl
e
i
7



WO 2008/187379 6 /30 PCT/US2008/066957

2_.
—&— h2B6-h3G8 CBD
—a— N3G8 CMD
E 1
e
<t
4
(@) 0= #
"'1 i 1 1
0.001 0.01 0.1 1

Protein concentration (ug/mi)

FIG. 5



WO 2008/157379

RU
180 -

140 -
100 <

RU
700

500 -

1646 -

~100

RU

140
0

300

50

7/30

sCD16

&
& e

™ . h2B6-h3G8 Diabody

100 150 200 250 300

Time

sCD32B

%%m
SR amon e

300 150 200 250 300

Time

sCD32ZA

50 150 200 250
Time

169

PCT/US2008/666957

R
%\:;\“-‘\-\\\.\“\\\W\‘“\\\“\\\“\“\m\\\\%‘ h ?) G 8 i) i Hh odv

F1G. 6A

h286 Diabodv

350
s

h2B6 Diabodv

FIG. 6B

h2B6-h3GR Diabhody

h3GR Diabody and R3AGR scFv

350
]

FIG. 6C

350



WO 2008/157379 8 / 3 0 PCT/US2008/066957

r SCD16A / h3G8 Diabody

FIG. 7TA

doel B s T U ey
-5G o v} 100 180 200 a5 360 350 460

Titie

sCD16A / h2B6-h3GE8 CBD

FIG. 7B

56 [3} 2] 0 140 200 250 30K 380 4060

R sCD16A} h3G8B scFv

FI1G. 7C

-BG o 50 ki 150 200 25.0 500 250 402

a sCD328 / h3B6 Diabody s

FIG. 7D

50 i} 50 100 130 200 250 300G 350 400 450
Time g

Ry sCD3ZB / h2B6-h3G8 CBD

FIG. 7E

400




WO 2008/157379 PCT/US2008/066957

9/30
CD18 C MG, BN
CD328 on B celis. stc. CO6 on MK, MG, PN
. &
\\'\- -a“'jf
Y \{,;
hZB0 FY HAGE FY

FI1G. 8



WO 2008/157379 1 O /3 0 PCT/US2608/066957

Hu2B6-VL Hul3G8-VH
(1) [ TJGOGSGGGGH L LGGC
Hu3G8-VL Hu2B6-VH

93 B R Te e ¢3¢ €€ 1 M— 1€ €'

Hu2B6-VL Hu3G8-VH Hulg(i | Fe
(5) [ GGOseaGaH NTCE oY m———
Hu3G8-VL Hu2B6-VH Hu I2G1Fe
6y [ GGGSGGEG! L LGAC
Hu2B6-VL Hu3G8-VH
(7y I -GGGSGGGG } LGGCENRGEC
Hu3G8-VE HulB6-VH Hu loGliFc
(8 I - GGGSGGGEH - LGGC-]
AV

FIG. 9



WO 2008/157379 PUT/US2068/066957

11/30

-
—4— PMGX667-pMGX676

E 1. {1 pMGX669-pMGX674
§ ~%—  pPMGX674-pMGX676
= |
o 0 S

-1 I 1 ' 1

0.001 0.01 0.1 1

protein concentration (ug/mil)

FIG. 10



PCT/US2008/666557

WO Z008/157379

12/30

IO
LL"Ol4

/

91ao

A4 BOEY

Ad8OEY

Y

91>

dcedd

\mnmau
94y \

Ad98a¢y

N



OD 450 nM

WO 2008/157379 PCT/US2008/066957

13/30

0.75-
~=— pMGX0669+pMGX0674

—+— pMGX0669+pMGEX0878
—0— pMGX0677+pMGX0674
—— pMGX0677+pMGX0678
—e— Neg. control

0.1

FI1G. 12



WO 2068/157379 PCT/DS2008/066957

14/30

h3G8FV

h3Ggry  NH,

h2B6 FV

FIG. 13



WO Z008/157379 PCTIUSIO08/066957

15/30
Fe with Hinge HUAGEVL )
R Ju3GER-V) Hu2B6-VH
) P - Goos . GOS0 e LGGC

Fe wio Hinge

HalG8-VE Hul2B6-VH

(10) A -GOGSGOGG L GEGSGOGG T 1 -IGGC
Hu2Bo6 GLOSC-VL VH F‘c w1th Hma
{(11) ﬁ:::z-omm:oc::
i Hu3Ge-VL Hu2B6 G44C-VH

(12) T 3 GGGSGGOGIT T FNRGEC

FIG. 14



WO 2008/157379 1 6/ 30 BPOT/USIO0B/066957

FIG. 15A

FIG. 15B

N

S



0D 450nM

WO 2008/157379 17/20

&
&
L2
&
s
&
4

i I

1 10
Diabody concentration (ng/mi)

FIG. 16

PCT/US2008/066957

—#— constructs 11+12
—— constructs 9+1
~—— constructs 10+1
—— h3G8 diabody



WO 2608/157379 1 8 / 30 PCT/US2008/066957

3GR-VI 24G2-VH

3y [ Fecoseaee-l

2.4G2-VL 3G8.VH
~LGOCGORARR-L L GGGSGO0G-L_ ] 106G

(14) _3G8-VL 24G2-VH
- GOGSGGGa - ~LOGCOGRAKRAPVKQTLNFDLLKLAGDVESNPGP -

2.8G2VL 3G8-VH
-GOGSGGGG-L__ ] -LGGC

Hu2B6-V1, Hu3G8-VH
(15) o ) GO0S00GG I o RGEC Covalent
+ Bispecific
) Hu3GE-VE, Hu2B6-VH 4
(16) T qaosaaoo e e Diabody
(CBD)

FI1G. 17



WO 2008/157379 PCT/US2008/066957

19/30
1.00= _
eed Construct 13
0.75-
=
o
B 0.50- 5
<5 R
[ el
o PR
0.25+ Eeamdses e
P X
0,00 bk
1:25 1:50

CBD Dilution factor

FIG. 18



WO 2008/157379 20/30 PCT/US2008/066957

1.75e
j Construct 15+16

1.50+ = Conarc 15
1,25+

S 1.00- p

< Fued

2 0754 &

© 0.50+ .::%_
0.25 :’-’_:}'- %
sl B .
R I e -

4:100
CBD dilution factor

FIG. 19



W 2008/157379 _ PCT/US2608/066957

21/30

FL-Conjugated Binding
Moiety (e.g. MAb, Fab,
scFv, DART, Ligand,
small molecule)

Target 1 (e.g. CD32B, cc Target 2 (e.g. Intraceliular

Other Immune Clustering, Intercellular
Effector, Receptor, or Recruitment, Cell-free
Celi-free Target) Recruitment, or Multiple Targets)

F1G. 28



WO 2608/157379 22130

- A B
u 2B6/4420 e
¥ 4 286/3G8 .
2- o s 2B6/4420 HulnG
8 o & 2ZB6/3GS HulgG
g 9 o * 28614420 FITC-HulgG
. © s + 2BB/3GS FITC-1gG
- e TN ' .....
0 ¥ T : ‘r ‘: ‘; ‘; ‘; ‘x‘ 4 0.8~ ¥ T ¥
““‘*‘”2%&:‘@@%@ 2 4 8 16 32 64 128 256
=~ DART ng/mi
DART ngimi
A B
500001 oy . 1.F17C + GAM =3 CB3.2-FITC + GAM -
4000 ™8 CB3.1-F1TG 4o FITCa GDIZBDART* GAM B CB3.2-FITC +oFITC0. CO32BOART+GAM
BSS CB3.1-FITC +u CIME0 COIZBDART+GAM CB3.2-FITC +0. CD6a CO3ZBDARTHGAM %
=
» 300094 . §
G 200004 % %
3 By
. 8
100004 § L
0 185 555 1600 5000 0 185 588 1800 5000
Ati-CDT9b-FITC(ng/nri) Anti-CO79L-FITC{ng/rmd)
o CB3.2 + GAM

s CB3.2-FITC + GAM
A W CB3.2-FITC +o FITCo CD32BDART+GAM
00001 goy CR3.2-FITC +o CD160 CD3ZRDART+GAM

80000
70000+ ¥
60000+
50000+
40000~
30600
200004
10000
0 185 555 1600 8800
Anti-CD79h(ng/mi)

ORI

Counis
i
Counts

o

N e

FIG. 23

PCT/US2608/066957

B0
70000+
60000+
50000+
40000+
30008+
200430+
100060+

n

B CB3.2 4o FITCa CD32BDART+GAM
BN 0B3.2 0 G160 CDI2BOART+GAM

i1

o

Il

0 185 555 1600 5000
Anti-CD79b(ng/mi)




WO 2008/157379

CD19+ Cells/mi,

CDM9+ Cells/ml.

23/30

B Cell Numbers

15000

B Cell Numbers

FIG. 24

PCT/USZB08/066957

WNV mAb
h2B6-3G8 10 mg/kg
h2B6-3G8 3 mglkg
h2B6-3G8 1 mglkg
h2B6-3G8 0.3 mg/kg

WNV mAb - hCD18A mice
h2B6-3G8 - hCD16A mice
WNV mAb - hCD32B mice

- h2B6-3G8 - hCD32B mice

h2B6-3G8 3 mgfkg -
hCD16A,hCD32B mice



% of baseline

WO 2008/157379 PCT/US2008/066957

125

100 83

75

50

25

Percent survival

24/30

~8 mCD16-/- PBS

& mCD16-/- hCD18A+ PBS

& mCD18-/- hCD18A+B+ PBRS

= mCD16-/- 2.4G2-3G8

~& mCD16-/- hCD18A+ 2.4G2-3G8
& mCD16-/~ hCD16A+B+ 2.4G2-3G8

. i
s, ¥
o e H

o 3 e \’Q\%

------------------
¥

I N N A O L I R 4

Day

FIG. 25

Survival of Raji IV Model

125+
i PBS (N=8)
400heucn o MGD261 250ug (N=8)
5 =g~ MGD2Z61 25ug (N=8)

75= -« MGD261 0.25ug (N=8)

50

25

0 7 7
0 75 100

Days

FIG. 26



WO 2008/157379 BCTIUS2008/066957

25/29

E coli expressed 3G8.3G8 DART
(SDS-PAGE, SEC)

mAU

: 14.86
60.0!

E coli 3G83G8 (Upper)

3G8.3G8 DART

50'0% CHO MGD261 (Lower)
40.0

300

200

80 100 120 140 160 180 200 230 i
FiG. 27

CD16-DART Binding Elisa
2.0~
& h3G8-h3G8 DART
o h2B6-h3G8 DART

1.54 B
= h2B6-h2B6 DART

1.0+

OD450nM

0.54

1%

0.0 , — ;
6.0 0.3 0.6 0.9 1.2 15

DART concentration (ug/ml)

FIG. 28



WO 2008/157379 PCT/US2008/066957

26/30
75

" t ~@- CD16-CD32B
% 0 -# CD16-CD798 &
0O s
m 3 - 50“
© 3
= e
2%
& @O
9 S 25- —&— ch2B6-Agly
i < ~E= PBS
2 i

2

L H H § L] 8
10-* 102 107 10° 107" 102 103
Concentration (ng/mi)

FIG. 29



W 2008/157379 PCT/US2008/066957

27/30

8B3-VL CB3.1-VH
) T S— e ¢ ¢ ¢ ¢ ¢ S—— Y

. CB3.1-VL 8B53-VH
(6) [TRIBRIRRSIA X ¢ 6 ¢ €€ ¢ CF MN—— 6

Anti-Flag Tag  8B3-VL CB3.1-VH
ek GGOSGGGG-U T IVEPKSC

(7}

8B5-VL CB3.1-VH
(8) 3 GOGSGOCG TG

CR3.1-VL, 8B5-VH .
) T wm——— N € €6 ¢ ¢ ¢ a—E ¢ ¢ ¢

Anti-Flag Tag  8B5-VL CB3.1-VH }
(O R EES | — € €56 € € ] N——T ¢

FIG. 30

8B5-CB3.1 DART/ch8B5
Competition Assay

0.7+
——(CB3.1-8B5

0D 450nM

0.5+

0.4 T 1 ;
0.01 0.1 1 10

8B5-CB3.1 DART (ug/mi)
FIG. 31



WO 2008/15737% 2 8 /3 0 PCT/US2008/066957

FIG. 32



WO 2008/15737% 29 / 30 PUT/USZ008/066957

ig-Like Tetravalent DART

Light Chain Constant Domain

Vgﬂ VHE {e.g., C-kappa or C-Lambda?
NH.{ bed - 1-COOH
{A) {B) )
Heavy Chain Constant Domain
V2 Vi1 te.g., k31, 32, B3 G4
NH. [ =% bt CHI hirge CHz CH3 | -COOH
{ (£} {F

(A} + {E) = epilope 1 binding site

{0} + {B} = epitope 2 binding site

{C) + {F) = C-kappaftambda + CH, {similar association as a traditional Ig)
hinge-CH2-CH3 will assoclate to form an Fo

FIG. 33

mCD32-hCD18A Binding ELISA

2.5
\\i.
e & DART
A - {gDART 1
§ = {gDART 2
g 4.0 - medium alone
- ch-mCD32 mAb
0.5
6.0 e )
0,004 0.0 0.4 1 10

DART conc. (nl}
F1G. 34



WO 2008/157379 PCT/US2008/0666957




