I*I Innovation, Sciences et Innovation, Science and CA 2807127 C 2019/02/12

Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 807 1 27
(12 BREVET CANADIEN
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 2011/07/29 (51) Cl.Int./Int.Cl. CO/K 714/375 (2006.01),
S e . A6TK 39/395 (2006.01), A671FP 35/00 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2012/02/09 CO7K 16/00(2006.01). CO7K 16/46 (2006.01)
(45) Date de délivrance/lssue Date: 2019/02/12 _
(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 2013/01/30 JOHNSON, LESLIE, S.. US:
(86) N° demande PCT/PCT Application No.: US 2011/045922 AUANG, LING, US; ~
o o RAINEY, GODFREY JONAH ANDERSON, US
(87) N publication PCT/PCT Publication No.: 2012/018687 o
L (73) Proprietaire/Owner:
(30) Priorité/Priority: 2010/08/02 (US61/370,046) MACROGENICS INC  US

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : DI-ANTICORPS COVALENTS ET UTILISATIONS ASSOCIEES
54) Title: COVALENT DIABODIES AND USES THEREOF

O
y * ot
"'y O

.
'
OO .
D) -
N
Ry O
OOOLTM
v
e T
‘Q"""‘
e
DM
e
raW .
BT
. .
et e
S
e
LA
‘o7 Ve
.-
]
.

(57) Abréegée/Abstract:

Diabody molecules and uses thereof In the treatment of a variety of diseases and disorders, including immunological disorders,
Infectious disease, intoxication and cancers are disclosed. The diabody molecules comprise two polypeptide chains that associate
to form at least two epitope binding sites, which may recognize the same or different epitopes on the same or differing antigens.
Additionally, the antigens may be from the same or different molecules. The individual polypeptide chains of the diabody molecule
may be covalently bound through non-peptide bond covalent bonds, such as disulfide bonding of cysteine residues located within
each polypeptide chain. The diabody molecules may further comprise an Fc region, which allows antibody-like functionality to be
engineered into the molecule.
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cases and disorders, including immunological disorders, mfectious disease, mtoxication
and cancers are disclosed. The diabody molecules comprise two polypeptide chains that
assoclate to form at least two epitope binding sites, which may recognize the same or
different epitopes on the same or differing antigens. Additionally, the antigens may be
from the same or different molecules. The mdividual polypeptide chains of the diabody
molecule may be covalently bound through non-peptide bond covalent bonds, such as
disulfide bonding of cysteine residues located within each polypeptide chain. The dia-
body molecules may further comprise an Fc region, which allows antibody-like func-
tionality to be engineered into the molecule.
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CLAIMS:

]. A diabody complex able to bind scrum albumin, wherein said diabody complex
comprises three polypeptide chains each comprising an N-terminus and a C-terminus,
wherein:
(A)  said first and second polypeptide chains are covalently bonded to one
another, and each comprise, in the N-terminal to C-terminal direction, a light
chain variable domain linked to a heavy chain variable domain, wherein:
(1) said light chain variable domain of said first polypeptide chain
associates with said heavy chain variable domain of said second
polypeptide chain to form a binding site specific for a first epitope;
and

(2) said light chain variable domain of said second polypeptide chain
associates with said heavy chain variable domain of said first
polypeptide chain to form a binding site specific for a second
epitope;

(B)  said first polypeptide chain comprises a heterodimer formation promoting
polypeptide portion, said heterodimer formation promoting polypeptide
portion being positioned C-terminal to said heavy chain variable domain of
said first polypeptide chain, and being an E-coil or a K-co1l; wherein said
E-coil 1s 4 heptameric repeats of EVAALEK (SEQ ID NO: 299), and said
K-coil is 4 heptameric repeats of KVAAILKE (SEQ ID NO: 300); and

(C)  said third polypeptide chain comprises a polypeptide portion of a protein
able to bind to said serum albumin and a heterodimer formation promoting
polypeptide portion that is:

(1) an E-coil 1f said first polypeptide chain comprises a K-coil, or
(2) a K-coil if said first polypeptide chain comprises an E-coll;
wherein said heterodimer formation promoting polypeptide portion of said first and

third polypeptide chains are complexed together to thereby form said diabody complex, and
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said diabody complex is able to simultaneously bind to said first epitope, to said second

epitope and to said serum albumin.

2. The diabody complex of claim 1, wherein on said third polypeptide, said
polypcptide portion of said protein able to bind to said serum albumin 1s located N-terminal

to said heterodimer formation promoting polypeptide portion.

3. The diabody complex of claim 1, wherein on said third polypeptide, said
polypeptide portion of said protein able to bind to said serum albumin is located C-terminal

to said heterodimer formation promoting polypeptide portion.

4. The diabody complex of any one of claims 1-3, wherein said protein able to bind to
said serum albumin 1s streptococcal protein G and said polypeptide portion thereof is an

albumin-binding domain (ABD) of said streptococcal protein G.

5. T'he diabody complex of claim 4, wherein said albumin-binding domain (ABD) of
said streptococcal protein G 1s albumin-binding domain 3 (ABD3) of protein G of

Streptococcus strain G148.

6. The diabody complex of claim 1, wherein said diabody complex exhibits an in vivo

serum half-life greater than 2 hours.

7. The diabody complex of any one of claims 1-6, wherein said diabody complex binds
a Natural Killer Group 2D (NKG2D) receptor, a T cell receptor (TCR) binding domain or a
hapten.

8. The diabody complex of claim 7, wherein said diabody complex additionally binds

to a tumor-associated antigen.
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9. The diabody complex of claim 8, wherein said tumor-associated antigen 1s a breast
canccr antigen, an ovarian cancer antigen, a prostate cancer antigen, a cervical cancer
antigen, a pancreatic carcinoma antigen, a lung cancer antigen, a bladder cancer antigen, a
colon cancer antigen, a testicular cancer antigen, a glioblastoma cancer antigen, an antigen
associated with a B cell malignancy, an antigen associated with multiple myeloma, an
antigen associated with non-Hodgkin’s lymphoma, or an antigen associated with chronic

lymphocytic leukemia.

10. The diabody complex of claim 9, wherein said tumor-associated antigen 1s A33; A
Disintegrin and Metalloprotease-Domain Containing Protein 9 (ADAM-9); CD166 antigen
(also known as activated leukocyte cell adhesion molecule (ALCAM)); cyclin B1; cancer
testes gene antigen (also known as B melanoma antigen BAGL); beta-catenin; cancer
antigen 125 (CA125); Carboxypeptidase M; CD35; CD19; CD20; CD22; CD23; CD235;
CD27; CD28; CD32B; CD36; CD40; CDA45; CD46; CD56; CD79a; CD79b; CD103;
CD154; CDK4; CEA; CTLA4; Cytokeratin 8; EGF-R; an Ephrin receptor; ErbB1; ErbB3;
ErbB4; HLLA-Cw6 molecule (GAGE-1); HLA-Cw6 molecule (GAGE-2); GD2; GD3;

GM2; ep100; HER-2/neu; human papillomavirus-E6; human papillomavirus-E7; Integrin
Alpha-V-Beta-6; JAM-3; KID3; KID31; Ep-CAM (KSA (17-1A)); N-linked carbohydrate
epitope (LUCA-2); melanoma-associated cancer-testis gene-1 (MAGE-1);
melanoma-associated cancer-testis gene-3 (MAGE-3); melanoma antigen recognized by T
cclis (MART); Mucin 1, cell surface associated (MUC-1); Interferon regulatory factor 4
(MUM-1); N-acetylglucosaminyltransterase; Oncostatin M (Oncostatin Receptor Beta);
pl35; pathogenicity 1sland-encoded protein A (PipA); PSA; Prostate-Specific Membrane
Antigen (PSMA); B7-H3 (RAAG10); ROR1; Squamous Ccll Carcinoma Antigen
Recognized by T cells (SART); sln; TES7; the INF-a receptor; the I NE-[3 receptor; the
TNEF-y receptor; the Transferrin Receptor or the VEGI receptor.

11.  The diabody complex of claim 10, wherein said tumor-associated antigen is

HER-2/neu or CD32B.
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12. A pharmaceutical composition that comprises the diabody complex of claim 7 or 8,

and a pharmaceutically acceptablc carrier.

13. The pharmaceutical composition of ¢laim 12 for use in the treatment of cancer.

14.  The pharmaceutical composition of claim 13, wherein said use 1s in the treatment of
breast cancer, ovarian cancer, prostate cancer, cervical cancer, pancreatic carcinoma, lung
cancer, bladder cancer, colon cancer, testicular cancer, glioblastoma cancer, a B cell
malignancy, multiple myeloma, non-Hodgkin’s lymphoma, or chronic lymphocytic

leukemia.

- 252 -

CA 2807127 2018-01-19



CA 02807127 2013-01-30

WO 2012/018687 1 / 56 PCT/US2011/045922

216 226

e e e e e e e e 2 Baledel Stiadaledabdabacie g ke e bl el  paalaele bl il atabdetes 4+~

EPKSCD~"KTHTCPP -~ = = = = = o« v = o =~ o~ o~ o~ o~ = =~ - - - IGGL

ERKECHY - ~E -~ ~CPP - nnrmmmmmm s mmmmmmm o mmm = m = - 1GG2

EEKEFBREGDETHTCPREOCPEPKISOCDT PO DOSROFEFLITHTR IGES

ESKY¥ER~ P~ ~~CPH~ -~~~ = = = = mm v m o mmmm e m e e - ~1GGY
230

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ +

***************** -~ -~ - P

~~~~~~~~~~~~~~~~~ - -~ ~CP

PR OCEPROSE P HKSIDTFERPRPOPRCP

~~~~~~~~~~~~~~~~~~~~ C P




PCT/US2011/045922

2/56

CA 02807127 2013-01-30

WO 2012/018687

e~ (N8 O <t
82 R/ IS W
%) X6 R enNeny
+IIII
3+ DS W + + ! : :
+ +ZBRE + M MW W IR RTIRIT RIS ! >R > { b b e
4 DO + -+ ] 2 :
o FZ 22 VAL RLRY, 7 R A ) DL o0 0 1> > g >
- ol AL R KN 4+ Z 2Z2ENZ : o o2 oY 2 Do o0 TR ol o2 0 0 4
s PR R0 DR 1 5 % + ~+ s ¢ ¢
+ Rl AR 0t 000 G od d ot P DN ? b e e b 1 2222
+ Wi wl + + ¢ ¢ ¢
+ + > > > > +X22E3 N U W% SRl S ol ! T XXX
+ 348 0 O + -+ . 2 . 2
-+ SRR YR RTCRTT: 4 Q3D S N s o W o ] WO RN ]t d d
——d g L L + -+ . 2 2
MPPPP HQQQQ WLLLL MYYYY WAAAA
HDDDD HHHHH WTTTT WNNNN WEEEE
HEEEE MLVtL WYYYY WNNNN WHHHH
MHHHQ MVVVV WVVVV WEEEE WMMMM
HSSSS HTTTT WQQQQ WPPPP WVVVV
MVVVV Hﬁwnu WPPPP MQQQQ WSSSS
MDDDD HVVVV WEEEE MGGGG WCCCC
HVVVV HSSSS WRRRR WNNﬁN MSSSS
MVVVV HVVVV WPPPP WSSSS MFFFF
HVVVV HVVVV ! OO0 WEEEE WVVWEMV
VRN EUEY. + o o7 o i + W OOU 12 =223 2222
o + O + < 3 - 2 < 2
Ko Sannasi 2 sadl el nall aa oon Banaaadlt S S X 0 DR S > et AV SO~ 7 43 1 it ! N OO UW
N + 'sa -+ o - o 2 < {
HVVVV HTTTT %AT..TA WVVVV WQQQ#“
wEEEE HSSSS M}Qﬁ?\ WAAAA WQQQQ
ﬁPPPP HNNNN %SSSS WIIII wwwww
ﬁTTTT HY%#F MIIII WDDDD WRRRR
ﬁRRRR HQQQQ MTTM“ WSSSS MSSSS
HSSSS HEEQE MKKKK WPPPP wKKKK
HIIII HEEEE %EEEE WYYYY WDDDD
HMMMM HRRRR HIIII WFFFF WVVVV
HLLLL HPPPP HPPP& WGGGG WTTTT
HTTH“ HKKKK MAAA& WKKKK WLLLt
HDDDD HTTTT MPPPP WVVVV WKKkﬁ
HKKKK HKKKK MLLLL WLLLL WSSSS
HPPPP HAAAA MAﬁAﬁ MCCCC WYYYY WKKKK
Hz\/\(/\ MNNNN HK((,\ WT.T.T.T. w F S MGGGG
HPD:PD: MH T L T HNNNN w ) S B S WFFFF MPPPL
MPPPP HVVVV HSSSS WSSSS MFFFF MQE;EM
HFFFF MEEQE HVVVV WVVVV MSSSS WLLLL
H_-_ MVVVV MKKKK WQQQQ MGGGG MSSSS
+ U L LW VA R RN e HAVAVEWUEY ) 2222 ! OO0 Q ot S
< 4+ < + O -+ - ] - . - 2
Gt > > > > W~——+ Q00 N~ N M O~ M N X X O~ 71 NV w1 W NN T
HSSSS HVVVV HYYYY MTTTT MDDDD M<<{<
4+ 0 000 + D e e - - Ll W b IR B 5% PR S SO S L OO CO

FI1G. 1B



CA 02807127 2013-01-30

WO 2012/018687 3/56 PCT/US2011/045922
Hu2B6-VE _ Hul(GR-VH
(1) o FGGOSGOCGEL L0QGC Covalent
+ Bispecific
Hu3G8-VL Hu2B6-VH Diabody

(2) [T GGGSGOGO I TTTTIIGGC

(CBD)

Hu3G8-VL Hu3Gs8-VH

(3) -GOGSGGGG LGGC 1 Covalent
or Monospecific
| Hu2B6-VL  Hu2B6-VH Diabodies
(4) [T GGOSGOOGTTT T IGGC | (CMD)

FI1G. 2



CA 02807127 2013-01-30
0 2012/018687 PCT/US2011/045922

4/56

LR R I I I I I I I I I I I D I I I I I D D D I I I D D I D D D D DR D D R DR DR DR DR DR DR D DR DR R L L L L L L L R DR DR DR D DR R R I I A A A A A R R R I R P R R R I R A A I A I A R R R R I R P I A I R D N I I I A I I I O I O I I R R R 4
v

LR DR D DL B DR IR AR PR DR DR R D R R R R DR R D DR R R R D R R D DR DR DR DR DR DR DR DR DR DR D D D L L -
AR I T I I I D I I D P R D D D R D R R R R R R R DR R R DR R R DR DR R R DR DR R R R D L L L L
LR R DR L R B DR IR LR R R I B I I I I I I I N N N A I I N
LR VR D DR UL D DR DR DR R L
AR PR L L DL DR R . 4 LR
LR DR DR DR DR DR DR R DR DR R L
LR DR DR DL DR B DR IR AL L L L L L T P DL T R T D L L R T P L L P DR DR DR DR DR DR DR D L L L )
AR TR R TR TR R DR TR R DR L L L L L L L L L L AL L L L L L L L L L R R R - L
LR R I I I I I N N I R RN R T T T
PR TR DR DR DR DR DR DR DR DR L L R DR D P DR D D DL L D L L L L L L D L L L L L L L L L L T D D O R L
LR AT TR R DR R R R AT TE TR TR DLV TR TR T L R L L L L L L L L L L L L L L L L L
LR TR IR DL IR IR DR R D D L L P R P L L P L L L L R L L R L L R L L L L L L L L D L L L L L L L L L
LR UL L DL L D DR DR DR R ) L L L L D L L L L L L P L L L L L L L L L L L T L L L L L L L L L L L L
LR AT TR TR DR DR DR DR L L L L L L L L L L L L L L L L L L L L L L L L L L L
C.Q - C.Q \.C Q‘Q‘C AR TR L B L L T L P L T L R L L L L L L R L L L L L L L L L L L L L L ) I‘l.l.l LI I I I I I I I I I I I I I R R I R R R R RN I I I I I T RN
.« 4 - LU
.« 4 &k b AN
- s -
4 4 % 4% %8s NN
LR DR DR R DR R R L R L A .- s
AR VR DR D DR DR DR DR DR DR DR DR DR DR R - s L L R
LR R TR R T R P D N R R R R AR TN
LR DR IR R R IR IR R DR D DR DR DR D DR DR R LR DR DR DR DR D DR U B DR IR | - .- s - h LR T T N T DR DR N
AR IR IR SR R R P I I I R D R R DR R R D DR D D DR R R LR DR DR DR DR DR DR DR R L L L L N DR DR R
LR R R I T T D I I P P D I R R R D T D R R R R R R R R R R DR R DR R DR DR D A LR TS YY YYD AR AL DR DR DR DR R D R O D R AL L T B DR
- LR R IR I I I I I I I R R R N R I I I I TN L LR R R R R I R R R R R I LR TR U B DR R DR DR DR DL D D IR L T T L DR IR
AR DRI IR I I I I I I I I R I I I I I I T N LU . 4 LR VR DR R R D DL D L UL R L D L L L L D L L N L L R ) . 4 . 4 L L I
LR R IR R R I R T I R R I R A R R R RN UL LR AR TR R DR R I R A - LR AN - L]
LR DR I I I I R R I R R N I NI I N kA LR R IR I R I I I I I I I IR D L L D L L R LR DR IR DR R DR R R R R R R R L L L A - h LU
AR IR IR R I R I I R R N N NI I N L L R R AR R IE R I IR IR IR N A R I I I I I R 4 4 4 44D L
AR R IR R T R D R DR D D R D D R R LR TR IR IR R R I R DR D R D DR DR R R D D R ) L AR R T IR AR NN AR A AR AR AR RN
LR I I I I I I I I R I R N R N N NI I I I IR LA T L DR BN ) AR R IR R IR IR I T T I I I R I L R R R DR R DR R N LR R IR IR R I I R I I R T I I R
AR TR IR R I I I I I I I I R R R N I R RN I I N 4« % % 49 AR R IR R I N NN AN NI I I I T T
LR R I R IR T I I I I I R O I I I R R R R R R I R R R R R R R R R RN L L LR R AR I AN IR AN A A I T
AR DRI I I I I I I R R R I R N I I R R R R N I I I N LR L I I I R R R A IR I I I I I I I I I I I R N
AR IR IR R I R I N A N N IR N L L L B I AR R IR IR IR IR R I I N NI I I I I I I I I TN
LR TR IR R R R R R R R R RN L L R AR R R R I D R R I R P P T I I I R R AR R RN T I RN
AR R IR I I I R R R R R R N R R NI I I I IR LA T L R IR ) LR TR R IR IR I IR R R I I I I N I I I I I I I I I IR I I R R I R 2 LR IR IR R I I DR R R R D D R D R R
AR TR IR DR DR IR D DR R R R DR R DR DR D D L DR R DR AR TR I I I I I I I I I R R N R R R AR R R IE IR I N
LRI I I I P P R R R R R R R R RN AR I I I R R R R R R R IR NI TR N
LR R I I I I R I I I R I I I R I R I I I I I I I I I I I R R I R R NI I I I I I I I I R R I R L T I R
LR LR IR R I I I I I I I I N N I N R I I I I N AR AL R I I R NI I I I I I T LR LRI L I R I R L T R N
AR I I I I I R R R R R R R R R R R R R R R R N LR TR R IR R R I R R R R R NI IR I T N
LR R I I I I I I I I R N R R R N N NI I I IR LRI I I I I R R N N A R R R RN I T I I R R N LR R IR DR B I IR R L R O N
AR IR I I P T I I I I N I N I I RN I IR P L T R N +* - LR R R IR R P I R I I I I T N
AR R IR R R TR R R P R I R D R R R R R R R R R R R R R DR R D D R D R . 4 - L L L .« + 4+ +* + AR I TR IR I I IR R L P R R L L L R * t e A TRV TR IR R L R N
LR I I A I I I R I I R I R R R I N R R A N I I I I N .« + ¢ - +* 4 LR TR R IR R T I I R I I I I I I T R T I R
AR DR IR R I I I I I N A A R I I N .« + 44 +* .« 4 LRI R NI I I I I T I R
AR R TR R R R R DR DR DR R DR DR DR DR R DR DR DR DR R R DR DR R DR DR DR R D R R 4 4 +* 4 4 - . 4 AR TR IR IR R AN AN NI T T I I
LR R IR I I I I I NI I I I N LR D R D IR L DR IR 4 .« 4 LR TR IR DR B DR DR DR R R R DR DR DR R R U L DR R R D R 4 LR R DR DR R R LR R R BE B I TR DR DR R R
AR TR R I I I I I I I I R I I R I R R I I I T N . 4 .« 4 4 AR TR IR DR IR IR R R I NI I I I I I I I I I T I
LR R R I I I I D P P I R P P D T D D D R R T R R R R R DR DR R R R DR R R D R DR R - * .« 4 4 AR DR IE DR DR IR D DR DR DR DR DR DR D DR D L DR D L 0 R * 444 AR DR DR DL UL UL DL DR D L D R 4
LR DR IR R IR R IR R IR DR R DR R DR DR DR DR DR R DR DR DR DR DR DR R D DR R - . 4 +* . 4 - “« 4 4 4 LR R R D I I I I I I I I D I I I I D D D I R R DR DR DR DR O DR DR DR DR DR DR D IR
AR DR DR L D DR DR DR DR IR AVE PR TR DR DR DR DR DR DR D D DR D R N . 4 .« 4 LR TR I I R I I NN N NI T N ]
AR TR IR SR IR R R D I R DR DR DL D DR DR DR DR D L R R R .« 4 4 - . 4 - - . 4 LTI I T T I N
LR DL DR L DR R R R DR IR LR R IR I I I I I R I A I I I I I I R I I I I I I I I I I I I I R I I R I I I I I R I R I I I R I R I A R R IR A I I I R
LR TR IR R I I I R R I D R I R D R I D R R R DR R R R R R DR DR D DR DR DR DR DR D DR DR D O . 4N 4 % % 4 4N DR DR UE DR DL UL DR D DR DR DR DR IR LR TR IR R R I N I RN I I I IR N
AR LU DR DR DR DR DR DR R AR I I R R R AR R R R AR R R AT TR LR PR R L LR LR VR DL D UL DL R L R
LR IR B I I R R R R D R R R R DR D DR DR D DR R R D DR DR DR IR LR DR DR DR DR DE DR DR DR DR D DR DR R LR TR IR R I IR DR R D R R DR DR DR DR DR DR R DR N LR R IR I I I I R I R R I I R R I I N NI I I I I I T IR
LA L DR DR DR DR DR DR R ) AR I I I I I I I I R I I R I I R I R R N I A R I R A A R A R RN R I R LR R DL R DL DR R R R
LR IR D DR DR R DR DR DR DR R DR DR DR DR DR D DR DR R D R R R R R R AR PR DL UL D DL DL R R 4 AR T L I I I I I R R R R R I R R R AR AR AN R R R R R TN
L LU DR B DR DR DR IR ) LR R IR B I I I I I I I I I R I N R R R R I I I I I I I R I R R R I R R N N I IR I I I R I I IR LR DR DR DR JE R DR IR LR R L R B R D DR IR 4
AR I I I I N D I I R N I I I I I I T P L L L L N L PR DR DR D R D DR DR DR D D D R LR TR L D R N LR R R TR IR R I I I N NI I I I T R
LU DR DR DR DR DR DR R AR R DR DR R R R R R R L D R R R R R D O DR DR R R O DR R D R D R L L L L D R R R +* 4 . 4 +* 4 4 AR IR I I R
LI R I I I I I I I I I R I N R I I I TN LI LU DR R JE IR - - + +* + 4 LR TR R R I I I I R R I I I I I R R R R R R R NI I I R
L] LR DR R DR DL R IR AR DR R DR IR IR DR R DR R R D R R O R R R D DR R DR DR DR D D DR R D R R A 4 4 4 4 . + +* 4 - LR IR R IR I I T R N LR DR DR DR DR DR DR DR DR DR DR L DR R R R N
LR R I I D P I I D D D D D R D R D R R R R D R DR R R R DR DR R R R R R R R LR R R +* +* LV T DR L R 4 LRI IR I R I I T I T N
L] LR DR DR DR BE DR IR LR IR I I I I I I I I I I I P I I R R D R R R DR DR R DR DR DR DR DR A “« 4 4 4 - - * LR TR R I I I I R R R I I R R NI I I I IR
AR DR IR DR R IR R I R R R R R R R R I D D R D R R DR D R R L DR D DR L D DR D D D R LSRR - . 4 +* LR TR L L I R R LR TR IR I B I D I I D D D D D I D D R D R R R D D R R R R R R R DR DR DR R D R DR DR L L 0 L DR DR O
L] LR R R DL D D I AR TR IE R IR R I I R R D R DR D L R DR D DL DR R D DR R R DR R R .. . + 4 +* LR TR IR R I I R « 4 4 LR VR DL DL UL DL D DL R
AR I I I I I I I I I I I I R N A I I I I I IR .« m RN L R R . 4 +* LR TR R L I R R 2
L] 4% 4 4N AR DR IE R IR IR DR R DR DR R R R D R R D DR DR DR DR DR DR DR P DR DR R D DR DR R L L R * 4+ a0 . 4 +* ﬁ.. LRI R I I R NN NI IR N
LR R R IR R I R R I D D R R D P R D D R R R D R R R R R R DR R L R R R R R A AR TR L L L DR R DR DR R R - * + +* +* AR PR R R R I I P I I R I R D R PR D D D R I I I P P R R D D R DR DR R D DR R DR DR DR DR DR D D DR DR R D DL D D R R
L] LR DR DR DR B IR LR DR IR IR R R IR IR I D R R DR DR R DR DR R DR DR DR DR DR TR R R R R DR DR IR LR T IR B I I I I I I I I RN A R I I I L I IR
LR DR DR D I AR DR IR DR IR R R R I I R R D D IR R DR R DR R R DR DR DR DR R L DR DR R D DR D A AR IR I R DR R D R R D DR L DR DR R D DR R D L O LR R DR DR DR DR DL D D R DR DR DR R - - -
L] 4 - AR R TR R R R DR R R R R DR DR DR R R DR DR DR R L R R R D R D R AR I DR R R R I DR D R D R R R R R R R R R R R PR R R DR DR DR DR DR R DR R R - & & 4 44N Al
LR DR R R IR AR TR IR IR R I I I I I I I I I N I R I R T I - LR R IR IR I R DR R R R R R O D D R D DR DR D D DR DR R DR U DR R .« 4 L]
L] .« 4 49 - - 4 LR DR DR DR I R IR R I R R DR R DR R DR DR DR DR DR DR DR D DR D DR DR DR R LR TR DR R B IR IR DR DR R R R D R L D L D D D D DR D R - - AR DR DR DR DR DR DR D DR DR DR DR R J Al
4« 4 8N - - - AR R DR R DR DR R L I DR DR R DR P DR DR DR R D R T D R R R R R LR DR R D IR DR DR DR D DR R DL R R R N LR PR L DL D N 4+ en - . 4 AR TRV DR DR DR )
L] LU R LR DR IR D IR DR DR DR I DR DR DR D DR D D DR DR DR R LR DR DR DR DR DR IR LR DR IR B IR DR DR R R R DR DR DR DR DR DR DR DR DR DR DR DR R R D R +* 4 L L L R DR DR D DR DR DR O ) L]
. 4 - LR DR DR D DR R DR DR L DR R DR D DR D DR DR DR D DR R DL D R . 4 - LA DR DR DR DR DR DR DR DR IR J LR DR U DR IR LR D DR DR I J - -« N LIS DR DR D DR B DR N
L] .« 4 4 LR R TR R R D R R D D R R R DR DR R R D DR DR R R L D R L A LR R TR DR DR R R DR DR L R R R DR DR R R DR DR DR DR R DR DR R R .« 4 4 4 % %8 AN LRV R DR DR ) L]
. 4 LR TR R I B IR DR R DR DR DR DR DR DR D D DR DR DR D DR DR DR D IR +* 4 LR TR IR R IR IR IR R R DR DR R D R D R D D DR DR DR DR DR DR DR R ) LR DR L L DR IR DR DL DR T DR DR DR DR N LR DR DR DR DR DR IR
L] .« 4 4 LR R DR DR DR DR D R DR DR DR R D D R ) LR R L N IR DR DR D DL R - LR PR R DR IR DR IR D R R R DR DR DR D R D DR D DR DR DR D DR AR DR DR DL DR DR T DR DR DR R DR IR | - LR R DR DL N L]
. 4 LR R I I R R R R R R R R R R R R R R R R R R AR R R LR TR DR DR R DR DR DR R R R R R LN
L] .« 4 4 LR DR IE DR IR DR DR DR DR DR DR DR DR DR DR D DR DR DR IR LR DR DR R B AR T I I I I I I I I I I I I I I I I I T R DR R DR DR DR DR DR DR DR DR R LR DR IR D DR D DR DR DR D R DR DR DR R DR R R ) L]
. 4 LRI DL I I D DR D D DR DR DR DR D DR DR DR D R 4 4 4 LR TR R I B IR DR R DR R DR DR DR DR DR D DR DL D DR D DR DR DR R AR VR R DR B IR DR DR DR DR D DR D DR DR DR R - -
L] .« 8 LR R I R I R R R R DR DR DR R R D R R 4 4% 4 e AR PRI DR IR DR DR IR D R R R L L R L DL D DL D D L DR R R AR R R DR R R R DR DR R R R DR R DR R DR L DR DR R R R D DR R DR R DR DR R L R Al
“« 5N LR TR IR R R IR DR DR D D DR DR DR DR DR DR DR DR DR R “« 4 4 .« 4 LIS DR L IR - . 4 4 “« 4 4 4 LR DR DR DR DR DR IR LRI IR R IR DR DR DR DR DR DR DR DR DR DR DR DR D R LR DR DR DR DR DR DR DR DR DR DR DR R DR DR IR
L] - - AR DR DR DR IR R IR R D D DR R DR DR DR DR DR DR DR DR DR D DR DR L D D R LIS IR R . 4 “« 4 4 LR R DR DL IR . 4 - . 4 LR R DR DR DR DR DR DR DR DR DR R D DR R LR PR DR DR DR R L DR D DR R DR Al
. 4 LR R DR DR R R DR DR R R R R DR DR DR R R D DR L R D R R R R A +* 4 44 +* 4 * + AR PR UL UL DL DL DL D DR D L R AR R L D R I D DR D D R R PR D D R R R DR DR R R R R R R R R R R DR R D DR DR 0 R D
L] .« 4 4 LI IR R I I I R D I I I D DR DR R D DR D DR D DR DR D DR DR D IR LI R DR IR 1 .« + - L I I I I I I I I I I I I R R R R I NI N L]
. 4 AR TR IR R R R I I I I I I I N * 4+ 4 4 . 4 LR R DL UL D DR D DR LR LR R R DR I I I D R D D D I D I D D D D D D R D R R R DR R D DR DR DR DR DR D DR DR D DR R DR A
L] .« 4 4 AR TR DR DR IR DR DR DR D DR DR DL DR DL D L DL DR D DR DR DR R LR TR IR . 4 LR VR UL L DL R DL D R R AR DR DR D IR R IR R DR R D R R D R D R R D R R DR DR R P DR DR D R DR D DR DR D DR D D DR L DR R Al
“« N LR IR IR B IR IR DR IR DR DR DR DR DR D DR DR DR DR DL P DR DR DR DR D DR R L ) LR R DR R I . 4 +* L I I I I I I I I I I R I I I I I R I R NI NI I I N -
L] LR TR R L D R D DR DR T DR DR DR DR D DR R LR DR DR DL DL DR N &bk AN LR R DR R - LR R R R 4 .« 4 4 VR DR DR DL DL B DR IR LR DR DR DL DR DR DR DR DR DR R D IR LR DR DR DR DR DR DR D DR DR D DR DR R Al
AR R R DR R R DR DR R R D R L R D R LR R L DR LR +* 4 49 - +* 4 - - LR T I I I I I R I I R R R R R R R R R R R RN -
L] LR TR DR D B R DR DR DR D DR DR DR D DR DR R LR DR DR DR DR DR IR LR LR DR R IR - - "Q LR R R B I I I I I I I I I I I I I I I I I R R R I LR DR DR DR DR DR DR DR DR DR DR D IR Al
AR DR DR DR DR D DR DR DR DR DR DR D DR R D D R LR R R DR DL N LU R ) LR DR DL D DR DR DL DR R ) LR R D DR I I I I I I I I I I R R I R R N N R R R AR I I T T N -
- LRV VL L L DL D DR R R L D L D R LR TR TR D N LU L LR DL L D DL D IR AR PRI DR IR R I IR D R R DL DR DR DR DR D DR DR DR DL D R D D R AR PR DR R DR I DR DR R D DR R DR DR DR D DR DR DR DR D D R DR D D D R R Al
LR DR IR DR DR DR DL DR DR DR DR R R R R R DR R LR DR DR R R R . h 4N LR DR DR DR DR DR DR DR DR IR LR DR DR DR DR DE DR DR DR DR DR O 2 L I I I I I I I I I I R R I I I R I R R NI I I N -
L] LR TR DR DR DR DR DR DR DR DR DR R DR D R DR R 4 4 4 4N L R LR VR DR DL DR DR DR DR DR R AR TR R D I I I I I I I I I I I I R I N R N R N NI I I T I T T N Al
- LR VE L DL U DL DR DR D D D D R LR L R L LR AP L D DL D DL R LR I I I R I I I R R I R R R R R R R R R R R R R RN -
L] - LR T TR IR IR DR DR TR DR DR DR D D DR R LR R DR DR B IR 4 AL TR T L L IR DR DR R DR DR DR R DR D R LR R B I I I I I I I I I D R O D I R R DR DR DR D DR DR D DR R LR R I I I I I I I I I I I I I I I I I I R ) Al
- AL L L L L D R “« 4 44 LR PR R DR L N L R ) AR DR DR DL DR DR DR DR DR IR J LR DR DR DR DR D DR DR DR DR DR DR R LR TR TR R B I I I O T I I I I I I I I N R NI I T I N -
- L] L] L L L DL R LR TR TR DR DR ) L L R LR TR TR DR DR DR DR R DR R AR TR DR IR R IR R I I D R R D R I D D D D O D D D R R D R R DR R D R R DR R R DR R DR R R DR R DR D R DR D DR DR D DR DR D DR DR D R DR D R Al
4 4% 4 4 LR DR T DR R R L R ) LR DR D DR DR DR DR DR DR IR L I B I I R I I I I I I I I I R I T N -
L L * 4% 4 44 LR T T I B R D T L I L I I I I I I I R R R R N R R R I I N AR VR DR DR DR DR DR DR DR DR DR DR DR DR N LR DR DR DR DR DR DR DR DR DR L L L )
L L ) UL S 4 b AhABAN LA R R DR L L L L R L L L P D D R D R R P R D DR DR R R D DR DR DR R R R R D R SR R R R R R R T TR L N
L L U R IR ) L L R LU R LI .‘\ L I I I I I I I I I I IR N “« 4 49 LR DR DR DR DR DR DR DR DR R L L R N )
L L R DR I 4 % % % 4% YN TN AR R L L I I I I I I R R R R R I R I R R R R R R R I A IR I P N R
L L R AL TR DR DR DR DR R DR R LR L L I R R R R R R R R R R R AR R TR R R R DR DR DR R R R D DR R DR DR DR DR D DR R R D L L L L L )
L T T B O ) AL TR DR DR DR R R L DR R D D ] - LR PR L O L R IR LR R IR B I I I I R I I I I I R I N R N R R R I I T N
L L ) AL LU DL DR DR D L DR DR DR R R LI "BhRE 4SS - 4 . 4 4« 4 4 LR DR D I R DR DR D DR DR DR D DR DR DR DR L D DR R DR R AR DRI R IR DR R D R R D D R R D D DR DR DR DR DR DR DR DR DR DL D L L
L L L AR IR IR DR R R D D A - -n ‘.. 4 s - - + * 4+ AR R I I I I I I I I I I I D R I T I R R R R R R R R A R R R R T T R N
L U ) LR DR DR DR DR DR DR R R IR 4 4 4 - .« 4 - LR I I I I I I I I I I I I I I N R R A I I I I T I T N
DR DR DR DL D DR DR DR DR DR R N L LR DR RN 4 . 4 AR R R I I I IR I A NN A AN N I I I R -
- LR PR R L I 4« % 8N LR - LR VR TR R IR/ +* . 4 * AR TR R R DR IR D I D DR DR R D DR R L L DR L R LR TR IE I L I R L R N * + + LR T DR L]
LR DR DR DR DR DE DR DR DR DR R O - “« 4 4 - . 4 - LR R IR I I I I N I I IR R I A I I I I I I I I I I R -
- LR R DR DR DL R . 4 - LR RN - e 4 LR TR IR SR R IR T IR R D R D R L DR R L DR R LR IR DR I IR IR DR DR IR R R R L D R R L A ] Al
LR DR TR DR TR DR DR DR DR LR - .« 4 4 . 4 - + LV VR L DR L R R R LR TR R T I R T R R R R I T TN -
- LR DR DR DL DR B DR DR R - 4+ 44 .« 4 - . ~.§ LR DR IR R R L IR IR D DR DR DR R R R O DR D D R D DR R LR TR R B R DR D R DR R R +* + LR DR R R IR Al
PR R DR DL D DR DR DR DR IR - - - - 4 4 +* - - LRI IR I I I I NI NIRRT I TR N
- LR PR DL L D D D DR R - AR TR IR DR IR IR DR DR DR DR DR DR R L L L D L R * F AN AR R L R L L DR L R R R . + * 4+ 4t e L]
LR DR DR DL R D DR DR DR IR - - LR TR IR B B IR DR DR R R D R R D R D DR DR DR R R R O R R IR LR DR IR IR IR I IR R D I I I I R N R I I I I I I IR N
- LR PR DR L DR DR DR D R IR - . 4 LR U DR DL DL DR DR R 4 LRI IR I I I I I I I T R R LR DR R L D R L D R D R R * 4+ 4+t aaN L]
AR TR LR R R DR DR R - - AR TR R I R I R I R AR R R R RN T TN
- LR DR DR R DR DR DR DR R IR - . 4 LR D R D IR LRI I R I I I I I I T T N LR TR IR I IR I R R I R DR D R R D R R R R R A Al
LR R DR DL N DR DR DR DR R ) - - LR PR IR DR IR IR R I R I R R L L U R R R LR DR IR R DR IR IR R DR R R D R R D I R R L R R D D DR R R R L R L DR R D R N
- LR DR D L R DR DR R DR R - . 4 AR DR R R R A NI I I N * + + « + 4+ an L]
LR U D DR DR BE DR IR - - LR R R I I I I I I I I I R I I R R R R A I N I I I I I I I I I I I I T T R N
- LR PR DR DL DR DR DR DR R IR - . 4 .« 4 4 LR TR IR R IR I I I I T I R LR IR L D TR R DR R R R LRI L I R L]
LR PR DL DL D DL DR - - AR PR DR DR IR IR R L L R L L L L L R R R AR TR TR R DR R R DR DR DR R R R TR R R R R R L R R I R R R R R R R R R L DR R R 0 T
- LR DR DR DR DR DR DR DR R IR - - LR DR TR R IR R R I R I N I I I I I I T I N LR R DR L IR D L U R R 4 +* * + 4+ 4N Al
LR R DR DR DR DR DR IR - - .« 4 4 LR IR R B I I R D R R I I R D I I N N N A N N R R I I I T I I N
- AR R TR TR DR R DR R - - LR T I I I I I I R R R R R R R AR R RN Al
LR DR DE DR R R DR IR - - .« 4 4 LR DR DR DR IR B DR DR DR DR DR D DR DR D R R D O R R D DR R LR DR IR R IR I IR I I R DR R R DR R I DR D R D R R R R R D R R R R DR DR L D L DR R D R
- LR DR DR DL DL L TR DR R - LR I I I I R I NI I I T I T N LR DL D R R +* + 4 +* 4+ 4N Al
4 4 4 s - - . 4 . 4 4 4 LR I I I I I R R R I I R R I R R R R R R R T TN
- LR DR JE DR BE DR DR DR IR - +* - - “« 4+ LR I I I I I I I I I R I I I R R I R N I I I I I N ) Al
LR R DR DR DR DR DR IR - - - . 4 - - LR DR DR DR D DR DR DR DR DR D DR DR R AR PR DR DR R DR R DR R D R R D DR R DR R R DR R R DR DR DR R DR DR DR DR DR D DR U D R R
- AR DR L D D DL DR R - . 4+ . 4 - AR PR DR R I R DR R R R R R D D R R R DR R D D R DR R DR DR R DR DR P DR D DR DR D DR D D DR D D D R - + 4N Al
LR R DE DR DR JE DR IR - - .« 4 4 - LR DR DR DR DR R DR DR DR DR DR DR R DR D R AR TR B I I I I I I I I N A N R I I I T TN
L] LR DR DR DR DR DR DR DR IR - . 4 .« 4 4 + AR DR IR R DR IR IR DR D DR R DR DR DR D D DR DR DR DR R DR DR DR DR R D R R AR PR D DR IR DR DR DR DR R DR R R N J + 4N Al
LR PR DL DL D DL DR - +* 4 4 +* LR I I I I I I R R R R R R R R R R R R TN
L] LR DR JE DR BE DR DR DR IR - . 4 .« + 4 LR I I I I I I I I R I I I I R I R I R I I I N +* 4+ 5N Al
LR R DR R DL DR R DR R - “« 4 49 - ." LR R IR I I I I I I I I I R I R N N RN R I I I I A
AR DR L DL L D DR R - . 4 .« 4 4 AR TR DR DR IR IR DR R DR DR R DR R DR DR R DR R DR D DR DR DR DR DR D L D R DR D DR DR R AR R TR IR R R R R R R P P R R A Al
LR DR DA DR DR BE R DR R - - LR DR E DR DR DR DR DR DR DR DR DL DR DR N ) LR DR DR DR DR DR DR DR R IR LR R R B I I R I D R I R I DR R R DR D R R D DR DR D DR DR DR R D D DR R R U R R
LR DR DR DR DR DR DR DR IR - AR TR IR D B I I I I I I R I I I I I I R N I I I T I N LR PR DR DL DR DR DR DR R IR « * + AN Al
LR PR DL L DL DR R R - L +* - ARV VL L DL DL D DL DR R R D R LR PR DL DL D DL DR AR TR I D D R R DR D DR R R R R DR R R P DR DR R R R R R DR R D DR DR DR R .
LR DR JE DR BE DR DR DR IR L] - LR I I I I I I I I R R R IR I I T IR LR DR DR DR DR D DR DR DR IR + 4+ 4N Al
LR R DR DR DL DR R - +* - AR DR DR DR IR R IR R DR D DR D R P DR DR D DR DR DR DR DR DR D DR D D R LR DR DR DR DR DR DR DR DR DR DR DR DR 0 DR DR R AR DR DR DR DR DR DR DR DR DR DR DR DR R R R
LR R R L R LR R - LR I I I I I I I I I D I L L R R R R R R R R R R R R R R R T R R LR R TR DR DR R R DR DR DR DR R R DR A Al
LR DR DR DR B IR . 4 - - LR R DR DR DR DR DR DR DR DR DL R D DR R . 4 LR R I B I I I I I I I I R R I R I I N I N N I I I N
LR DR DR DR DR DR DR DR IR - AR R R D I I I I N I I R I I R R N NI R LR VR DR DR DR DL DR U DR DR R + 4 4N Al
LR LN L DL D R R - - - AR R DR IR DR R DR DR D L L D D R R - LR PR L L L DL DR R AR TR R R DR R R DR DR R R R DR DR R R R DR DR DR R R R D DR DR DR R R D R A
LR DA DR DR BE DR DR DR IR - - L I I I I I I I I I I I I I I I R R I R IR I T I I R “« 45 Al
- LU L L L L L L DR O LR R DR R DL DR DR R - n - - LR DR DR DR DR DR DR DR DR DR D DR DR D DR DR R - LR VR DR R DR DR R IR AR T IR R R R DR DR DR D R R R D DR R DR DR DR DR R D DR DR DR DR DR R D DR DL DR D R
L AL L L L L D R L T R R R L R R R D R D R D LR “n .+ LRI I I I I I I I R I R R R R R R R R R R A R R VR PR DU DL DL UL DR D D R 4 4 %8N Al
L L R T L I R L L I DR R L P D D D L O DR R D R O ) 4 %S A A BB A AAEAN +* - L I I I I I I I I I I I I I N
!.I LI TR L L I I T L R L T DR D L DL DL DR L L D DR D L R R 4 % % %% Y SS AR R R D I I I I I I I R N N R NIRRT R LR DR DR DL DL DR DR DR DR DR DR R 4 % 8N Al
A S S8 8 8 8 8 %8 08 8 4% % 4 4% 44448 448 4 4 %8N 4N - - LR I I I I I R R R R R R R R R R R AR R R RN
LI I I L R R R I I I N LR TR DR DR DL L DR DR D D R L I I I I I I I I I I I I I I I I R R R N I N LR DR DR DR DR R DR DR DR DR DR DR R L R ) L]
LI L B L L T L P I T P I T DR L P R DR D DR DR DR R D DR R LR DR DR DL DL DL DR DR DR DR DR N - AR DR R DR D R DR DR R D DR R DR DR DR D DR DR DR DR DR D DR DR DR D DR D DR AR TR IR R D IR DR R D DR R D D DR DR DR R DR DR DR D DR DR DR R R DR DR R D )
l- LR L L L L L L L L L L L D ) LR R L T R DR R AR TR DR I B R I R DR R R D R IR I I R P D R P D O D R R R R R DR R D DR R D DR R DR T R DR R R R R DR R D DR R DR DR DR DR DR DR DR R DR L DR DR D R DR R LI Al
L I T L R L L L T D L L L L L L L D L L O ) 4 4 % % %8S 4N - - L I I I I I I I I I I I I I I I I I I I I I R N I I N I R N
l'I 4 4 4 8% 8 AN 5N L R ) - AR DR DL DR DR DR DR DR D R L DR D DR R AR R R L I I I I R N IR I I I R L]
LR R R L DL R 4 4 % 4 488N - AR DR L D D DL DR R LR DR DR DR L DR DR DR R R .« 4 4 4 4 AR TR IR DR DR R DR DR DR DR DR R DR DR DR DR DR DR DR R R R R R R D D L
- LR DR DR DR IR .« 4 - - LR TR IR B B IR IR R R A R L R R DR R DR D D DR DR DR DR DR D O ) AR DR IR B I I I I I I I I I I I N R N R R I I I N ) L]
LR DR L DL DR IR - - AR DR DR DR I DR D DR DR DL P DR DR D D DR DR R . 4 .« 4 4 AR PR DR D DR R D DR R R R D R R R R R R R R R R DR R DR DR R DR DR DR DR DR DR D D D L A
- AP R R I - - AR R R DR DR DR R DR DR L DR L D DR R R R D O AR PR IE DR R DR R DR R D R R D DR DR DR R DR D D DR D R D D L R R R LRI TR D DR DR L L]
- LR DR DR DR BE IR . 4 - LR DR R DR DR DR DR DR DR DR DL U DR DR DR DR R - LR DR JE DR BE DR DR DR IR LR R R IR IR R IR DR IR D R DR R DR R R R R D R D R DR DR DR DR D L R
- AL DR DL R DR DR R - AR VR DR DR DR DR DR DR DR DR D L D DR DR DR R LR R AR DR DR IR IR IR I DR R D R R DR R D R R R R R DR DR DR R R R R I R D R R DR D DR D DR R L]
4 4 48N AL LR DR DR DR R . 4 - AR TR DR DR DR DR DR DR R L P DR T R R LR TR TR T L I I I D D D I I R P R D I R R D I R R D R R R R P R R R R D R DR R R R R
- LR DR R R B ) LR P DR DR DR DR DR IR - LR DR DR D DR DR DR DR DR IR ) LU T R DR IR LR R R I I I I I I R I R R D R I DR R D DR DR DR DR R R D DR DR DR DR R R N LR R R I R DR R DR R R L]
4 4% 4 4N LR L L DL DL D DR . 4 - LR DR DR DR DR DR DR DR R L DA DR DL DR R LR TR IR I B I DR R D R R I D R R D R R DR R D R R P R R R R DR DR D DR R D R D R R D L DL DR DL D D O
- LR R L DR LR VR L R DR R DR R - LR TR TR DR DR R DR DR DR R AR R I I T P I I I D D P D I D D R R R R R R R R R R D R R R R R R R O R R R R R R R R P R I R L R L L R L]
“« 4 4 4 4 % 4% 4 . 4 - LR DR JE DR BE DR DR DR IR L DR DR DR DR DR IR LR DR DR DR DR DR DR DR DR DR DR DR DR DR R ) LRI I I I I I R R
- AR VR DR DR DR DL DR DR DR DR DR D DR D DR R - LR VR DR D DR DR DR DR R IR AR R I I I I D R I I I N R NI RN I I I I T
LR PR L R LA TR DR R R . 4 - AR DR L D D DL DR R AR TR DR DR R R DR DR DR DR DR R D DR DR R R R R R R R AR IR I I I T R
- LR DR DR DR BE DR DR DR DR DR DR R R . 4 - LR DR DR D DR DR DR DR DR IR LR I I I I I I I I I I I N I I R R NIRRT I I I I I I I I T I I A
DR DR DR DL D DR DR L DR U L DR IR ] - 4 . 4 LR DR DR DR DR DR DR DR IR AR R IR I I R D R I I I I I R NN A IR I I R
- AR TR TR DR R DR DR L DR R L D R DR R R - LR VR L D L DL D R R AR I I I I I I R R R R R R R RN
LR DR DR R B LR DR DR DR L DR IR ) LR DR JE DR BE DR DR DR IR LR TR IR I B R DR DR DR DR DR DR DR DR D D D DR DR D D O DR DR R LRI R I IR IR DR IR R I R I R R I R R R I R R D R DR DR O
- LR VR D DL DR D DR R D R - - LR VR DR D DR DR DR DR R IR LR DR DR IR R DR R DR R D I D R R R D I R R R I I A N I T I I I R R T L T R
ARV TR DR DR R DR L L L L L AR DR L D D DL DR R AR DR IR I IR R R R I I I I I NN AN AN I T R
L] LR TR DR R D DR DR D R DL L L DR D O - LR DR DR D DR DR DR DR DR IR ) LR I I I I I I R I I I A IR I I I I I I I T T R
“« 8 4 L R ) . 4 LRI DL DL DL DR DR R AR DR IR DR DR DR DR DR DR DR DR DR DR DR D D L DR R R D L DR DR D R 4 LRI I IR I I I IR I I L L P R DR R O
L] 4 4 %% 8N L TR L D L DL D R R AR R R R I DR R R R I R R R D D R R R R P P R R R TR I I TR
- - L DR UE DR BE DR DR DR IR LR R IR I I I I I I R N R N I I T I I I I I I I T N
L] LR VR D DR DR DR DR DR DR IR AR R DR R R I I I I NI I I I T N -
- - AR PR L U D DR DL R AR PR DR DR IR DR R D D R PR R DR DL D DR DR DR L L L R R R % 4 LRI I R IR I L L L T L L L L R
L] LR DR D DR DR DR DR DR IR LR R IR I I I I I NI I I I I I I I I I I I T TR ) Al
- LR DR DR DR DR DR DR DR R LR R R DR I IR DR DR DR D R R R DR DR DR DR DR DR D D DR DR DR DR DR R I LRI R R L I IR R I R I L DR R R D A
- LR VR L D L DL D R R LR TR I D I I I I D R P D R R D R R R D R D R R D R R R R P R P R T R R R R R R R R R R TR R R A Al
L] LR DR JE DR BE DR DR DR IR L R I I I I I I I I I I R I I I N N AR I I I I I I T T R
- LR VR DR D DR DR DR DR R IR LR TR I I I I I I D I I I I D I I I D D I D D R I I T P I I I I I I R R D DR DR DR DR DR DR D DR DR DR DR R DR A L]
4 % 8 AN AR DR L D D DL DR R LR I I I I R I R R R A R R R RN
- - LR DR DR D DR DR DR DR DR IR LR R IR I IR I I R I R I I I I I I I N L R R DR IR L]
.5 - LR DR R L DL DR DR DR IR LR TR DR DL DR R DR R R R 0 R LRI T I R IR R L T R R N LR TR IE IR IR IR R R L P D DR R L D R L R R
- - LR TR L L DL D R R AR TR TR R IR I AN AN AN I I I PR Al
L - - LR DR L B DR DR DR IR LR R IR I B I D IR R DR R DR R I R R R I I R I R I I I I I I I I I T R L I R
- - “« 4 4 4 L VR TR DR DR L DR DR R IR LR TR TR I IR IR IR R R I I I IR I I I I N LR DL I Al
L L R LR L L DL DL TR R R AV DL DL DL L DR DR R DR R R LRI TR R L L R N LRI IR T N
- LI L] LR DR DR DR DR R DR R R IR ) LR R IR I B R DR R DR R I I I I R R R R R R R R I R I R R R R R R R R R L L R R R R N LR R DR R IR Al
& h b AA - . 4 LR R DL DL IR LR DR DR DL DR DR DR DR R DR 0 R J * + 4+ LRI L I I R AR L I I IR I R I R I R DL DL D D
- LR - LR VTR D DL D R R LR TR R DR R IR IR R TR R R R AR I N L]
- LR DR DR DR IR L DR R DR DR DR IR LRI IR R IR R I R I I I I R I R I R R L T D R R DR
- LU ) 4 4 4 4N LR DR DR DR R % J +* + 4 LRI R L DR D R L L
- .an " EEEEAN - LR N DR I LR PR R DL I * e LR TR TR LR L DR L L
- -n L L R R LR R DR DR B IR ] - + +* +* + 4 4+ 4+ 4 488NN
- - b - » A L R R “« + 4+ LR R R L D DL L
- -n - L] " h b A - - - LRI TR TR L L L
L] - LR - +* 4 LR DR D DL DR B DL DR IR
L] L L] L] LU - - - LR DR DR L D DL DR A )
- L] - - - L AR VL L L D DR R R
L] -n LI L] L] +* +* LR R DR L DR N 2 -
- - L] L] L] L LR DR L DL DR DR DR IR
- - . UL - L] - LR R R DR DR R -
- L] L] L] L] 4 4 4 44N
L] L L] - “« 4 8 4 . 4
L) L] L
L] L ) L R ) Al
LR L
- LU LU .
LR LU
- LU LU Al
LU LU
v 4N L ) L R Al
L L L L L L L L LR LU
R I T AT TN LU LU .
U I v v LR B TR R - s LU R LR
L L N R ) LR I IR I I I I R I R I L L L L L L L L L L L D L L L R ) L] L R ) L]
L ) LR | IR RN R R N O I O O B O R N B R R B B N \‘\‘\.\.‘.\ L LR B B ) \.\.\.\.\ L RN NN LA B B ) \.\.l.\.\ L

F1G. 3



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

5/56

MAU 2 66
Superdex 200 |

0 -

; |

gG

40 ‘ ' l16.64

O N 1. o
LY
e oo R VO o Ao Ll‘ ‘
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo \"v"' T+ 5 P, = VS S

vvvvvvvvv
vvvvvvvv
vvvvvvvv

54 1.0 15.0 20.0 23,8

mALL | 15.20
250 Superdex 200
- 1y 3G8 Diabody
200 -
150
100 - 15.57 o
e 2 BE/N3GE Bifunctional
\ Diabody
- | 115.85
e 1 2B6 Digbody
{3 — S . ,,,,,,,,,,,,,,,,,,
0.0 2.0 10.0 15.0 20.0 1]

FlG. 4B



CA 02807127 2013-01-30

WO 2012/018687 6 /56 PCT/US2011/045922
2
- N286-h3G8 CBD
&~ h3G8 CMD
E
o
W0
<
-
O (it _ S
-1
0.001 0.01 0.1 1

Protein concentration (ug/mi)

F1G. S



CA 02807127 2013-01-30

WO 2012/018687 7/56

RU

180 -~
140 -

re e
L]
.
]
Ll
-
\
A
)

D

RU

300
100

100

RU

140 -
100 -

vvvvvv

------------------------------------------------------------------------------------------------------------

sCD16

&
{w‘%‘k\%

.,
“‘;\q\‘- \‘:\

& % \:.mx\\xmm\x\\“\‘\*““‘“\‘“‘“‘-‘ﬁkxxxx\\m‘c&xxxw h 3 G 8 l)l a l‘) {} d.V
§ R
§.

S

= _ h2B6-h3GR Diabodv
h3(& scly

v-?v-vv-vv-lvv--vv--vv--vv--vv--v‘v-vv-vv-*v--vv~-v~1-vv--vv--vv'--vv--vv--vk--vv--vv-gv------1----------------&---\

50 100 150 200 250 300 350

\*‘“\\\\\“\‘\W\\\\\\mﬁ\\m\mm\\m\x h 2 B () ]-) 14 h O d\!

MMM

7 o S h2B6-h3G8 Diabody

PCT/US2011/045922

FI1G. 6A

F1G. 6B

i cersassrssortors s sssssnssnssnssnssrssnssnssrssncnmenneen. I8 THAbOAV and h3GR sclv

4
1
1

50 100 150 200 250 300 350

50 100 150 200 250 300 350
Time S

FI1G. 6C



CA 02807127 2013-01-30

WO 2012/018687 8/56 PCT/US2011/045922

123 sCD16A / h3G8 Diabody
120 FIG. 7A
80 |

40

0

-50 0O 50 100 150 200 250 300 350 400 s

Time

RU sCD16A / h2B6-3G8 CBD

-50 0 50 100 150 200 250 300 350 400 S
Time

- .:. sCD16A / h3G8 sckv

FIG. 7C

50 0 50 100 150 200 250 300 350 400 s

Time
RU |
250 . sCD32B / h3G8 Diabody
FIG. 7D
50 0 50 100 150 200 250 300 350 400 s
Time
o sCD32B / h2B6-h3G8 CBD
FIG. 7E

50 0 50 100 150 200 250 300 350 400 s
Time



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

9/56

LD o Nk, ME ) HRN

CD32E mn B oells et

-
2

FIG. 8




CA 02807127 2013-01-30

WO 2012/018687 10/56 PCT/US2011/045922
HubBo-VL, Hul3G8-VH
(1) [ FGOGGSGOGGGIHGGC
Hu3G8-VL Hu2B6-VH

(2) [ }GOGSGGGGLI 1+ IGGC

N HulB6-VL6L Hu3GR-VH HufgGlEc
(3) T OGGSGOOO LT LGOIl ]

) Hu3GR-VL HuZB6~-VH Hu 1e(rl Fe
(6) Lo FGGGSCGGOG R ILGGC

Hu2B6-VL Hu3G8-VH
(7) [ GGGSCOGGLT T HIGGCRNRGEC

, He3G8-VL Hu2B6-VH . HulaGlFc
(8) ‘e aOeSCOOe  LaGG e i
A/

FI1G. 9



CA 02807127 2013-01-30

WO 2012/018687 PCT/US2011/045922

D450 nm

-

0,001

11/56
-+
/ b PMGX667-pMGX676
e ——  pMGX669-pMGX674
K —¥—  PMGX674-pMGX676

(.01 (.1 1
protein concentration (ug/mi)

FlG. 10



CA 02807127 2013-01-30
0 2012/018687 PCT/US2011/045922

12/56

L B B L U N BN )

L R L L B B )

-

-

e -

v
Ve R e e e

+*
+*

00000.0000000

x\.h AR TR IR R I R R L R N
\ \C000000000.0000000000000.0.0000000

LA D R R L R 4 LR R I +* +

‘\:- LRI e e
\ LB IR IR I R e S

aa A
33’] R
‘%'\ LIATE L JESE LI IR I L IE LN 4

LR L L I R

LU R R R L DL R R R R LRI L L I R R R R O
LR L R N

LRI L L L L L R
+* + LR R R L L R N

+* * +
LR R I I IR I R D I R I L R R R

+* +
LRI L L R R R
LRI R I R I R I R L L L R 2
* F e * e
LR R R R 4

+*
* e

LU L L R
LRI L T L L
LR R R I I L R O * + ¢+
LRI R I IR R R L T R L R L R R N
LI L * +
LR R IR IR R IR R R R R L R R R N

LRI L I I R
LRI IR R I L L L R N

LR R I I R N

.« e

“

+*
+*
+*

*
*
+*
*
* + +
+*
L B U I I I O

i

-

+* +
+*
+*
+*
+*
+*
+*
+*
00.00
0000000.00000000
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*

* + 0
+*

-J’
s o v
‘e e
+ +
+ +
+ .

LR R R R
LRI L I N
LR R D I R I R R R 4 LR L R R R R
* E e + + e

* e
LR R R L L R N
* * e
+* +

+*
+*

* e
* t e
LR R R R 4
LR IR L I L L R R R R
* tr e
LR R R I L I R D R R R R

+ + 00000000\
000
+r e 0000000-\

+*
+*
+* +
-
- LR R I L L R N
- LRI R L I R R R R LR IR L IR I R I R R L R R N
H - - +* + LR *E e * F AN

. I§0000.0’00000000000000000000000000000.
+* +
+* +
. 4

LR I L I I 4

+* +
L

+*
+*

+*
LR I L I R R N
* * e * e
0000000000000’00

* + e
* +

*

-
+* +
-
.« +

+*
*
*

+* +
* e * L O
L N R R
* + 4 +* L R B B
LR TR R R U R R
* + 4 00000000000’0
* * +* 4+ 4 0000000‘
+* + * + 4
*
* + +* +
+*
*
. VIVIIS

* tr e

LN 2N J

*

*

*
000.000
LR R L I I 4

*

*

+*

*

+*

*

+*

+*

+*

*

+*

*

+*

+*

+*

*

+*

*
000.000

00000.0000
000000’000000
000000.000000000

*

+*
+*

-
LR L U I I

LR D U I I I O 4

L B O 3

LR R R 4

* *

*

+*

*

*

+*

*

*

00.
+*

*

*

+*

+

+*

* +
*

+*
LR L LRI R I IR R R L R L R R R N
LRI R IR IR R
+* LRI R IR I I R R I R R R R I R L R U L O I
LIS IR IR R IR I I LR N
+* LRI L I L L R R
LR R P L I D N )
+* LRI R I IR R I I I P I R R L L D DL R )
* e .« 4 4
- AR DR DR DR DR DR DR DR DR DR DR DR DR DR D D N )
LI .« 4 4

R L

*

+*
00000.000000
00000:00000

*

LJ
*

LRI L L R

L J
*

»
LN
L 2
>+
>+
-+
LR D B 4
-+
>+
-+
* +
* +
* +
* +
* +
* +
* +
* +

L N

+*
+*
-

*
*
*
*
*
*
*

-

. e + 4N
LRI
LRI + e
LRI L)
LI
LRI )
\- LI I I R )
. - \\ooooooooooo
.. - IR0
LRI ER] B A+t 4+ 44+ 4+ +anm
LRI IR R
LRI \.00000000000000.
LRI IR0 \\0000000000000«
LRI \\00000000000000«
S IR I IR EEEIE I IE + e+ e
LTI IS0 0 IEIE I IEICIEIEIC I I IC I
44t e ey B4+ 4 4 4 4 44444444+ 9+
“ e B+ 4 4 4 4 44444444444
R e R T N L) It
LI IR IEIEE] L )
LRI P L PP PP
“. e L )
“ e e P L PP PP
“ s R L)
LR DRI
.« e R
. e R +
R R
- ] ]
R +
- DRI ++
R + +
- R .+
R e e e
] D
R + ‘e e e
I O O L
R IR0
R LRI )
R LRI N
PP PP e R IR0 Y
R R )
TP L IR
R + + e R
e e e LI )
“ e e e ERIEIEIEIE N
e e e ORI )
“r e e e )
“re e IR
IR IS P L L PP
DRI R R |
-.a DRI + . + *r e . n
[] “ e e R
- RIS + e DRI L]
- DI R
"-.en DRI e e e )
-n .+ N
L) .+ IR}
() .+ )
R EEEEEEERER] " e IR
L) - )
(9L R}
L) )
L) I R
(L) ]
L) PP L L PP
L) I e )
L) P E L PP e e e e
L) + e R e )
U + . DRI
- + + e RN
L] R
- + + e IR )
[] ‘. )
[] + e R )
+ . IR
+ + e R
+ e IR
+ + e + 44
+ . + e e e
.« e . e
.+ DRI
e \
: =




0 450 ni

CA 02807127 2013-01-30

WO 2012/018687 PCT/US2011/045922
13/56
3.75
- MGXOG68+pMGEX0874
----- - MGX 0689+ pMGXEG7 8
4 50 A e e pMGXGsS??'m&fKEXG%M
S/ i DMGXOET 7 +pMGXROG7 8
/
s —e~— Neg. contro
/S F

Protein concentration (ugimi)

FIG, 12



PCT/US2011/045922

14/56

CA 02807127 2013-01-30

h3GEFY

WO 2012/018687

L
LR B R R R R
LU R L R I L L RN
LSRRI L L R R + a
LR R D I L R R 4 + + ¢ a
. LU L R I L L R 4 + 4 a
LR LI L I L L R R
\000000000000000\
LR R L L I L L L L D R
LIS R I I L R L R L L R R N
LRI L R IR R R R R R R D O
LR R IR IR R R R R T L R R N
LR R IR R I R L L T R R L R R N
LR IR I R I R R R R U R O
LRI IR L IR I R I R L R R D R R N
LRI L I R R T L L R R R R
000000000000000006\
L LRI L I I I R R T L R R R
* .. LRI L I L I R L L L RN
L L L LR IR IR R IR R R IR DR R R R R R R R N \
* L LRI R I IR I R L I L L R L R N
* " a - LR IR IR R IR L L L R L R -
< " aa LU R IR IR R D D L R I R R R U R R R R
’ " a s an LRI R I R L I R L I L R L N 4
* L D L L R N an LI IR IR I R R I I R R L N
A4 L D L L L L R J s an LR IR R IR IR R R R R R R R R R R R N *
’ L B DL L R N , a LRI IR R R R I R I R D L D R N
L D L L O R R s an LRI R I L L L R R L N .
L D L D R R 4 ,a LR R IR R R R D R IR R R R D R R R R
a0 s an LRI R I R L I R L I L R L N *
" av ,a LIS IR I R R IR I P L T L R L N
" aeve s an LR IR R IR IR R R R R R I D R R R N ¢ a
L B L D R 4 , a LS D R R L R N J LR R L L R N
" aere * LI DR DR DL R N * e +*
"aere LR R R R N LR D I I R N
LI L N J * LU R R I R D L R LR R I L L R N +*
L D B N LRI L I N * PP
a e LR R R IR I D L R R R LR R R L L R N +*
LI DB B D L LR L L I R N LR R L I R N
a e e LI R IR L N * F e +* ¢
LI D B R R IR 2 LR R R R R 2 LR R R IR I R I R R N
L R R 2 LU R DR DL L R N J * * F P
aFee LR L * Pt
. ree +* a4+ 4+ 4+ 4+ LR R I R I R R J
a s e * + LRI IR R I I R R I R R R R L L D R
LR DR DL L R N LI R IR L N LR R IR L L L R L N
L B R O R R 4 LR R R 2 AR IE LTI IR R R N
L R R I R R LU R DR DL L R N J AT L L L RN
L L D R L R R 4 LRI L N AP T L N
L R B I R N LR R R R I D R R R LR R I R R R J
LR B R L D R 4 LR R L L R LR L L L R N
LR R I R LI R D L L L L R R N * PP
LR B B O I I R 4 LR R R R I R R S LR U R I L I I R R J
L L L L R N L D L D I I R 4 LR L L I I R
L R B L B L N LR L I I L I N LRI L L R L N
L B UL L L N LU DR R DL L R N 2 LR R R R L I R R R N
L B L L L L N LR R L L R N LRI L L I I R R R O
L D L L R N * e LRI I R L R N
a4 & rere AR I I R IR R R I R R R R R R R R D R
a e e LRI R IR I R I R R R R I R R D L R
a aer e LRI IR R I R I R I L R N
a4 4 ave LR R IR IR IR I R I R R I R R I R R R R L R R R
"N a4 aan LR IR R I R I I T I R I D R L D L U R R N
" a4 aa LR R IR I I IR R I R I I L L R L L R
" naaa LR R IR I R I R R R R I R R R D D R R R O N
" an LRI R IR IR R I R R I I R L D L O R
LI LRI L R I R I R L L R L L L R 4
.0000000000000000000000\
LRI R R IR R I R I I R L I R R L L D N
LRI I R R R L L R
LR R IR IR R IR R R R R D R R R R R R L D D R
LR R IR IR R I R R R R R R L D R
LRI I R R IR I I L T L R L N
LR IR R IR I R R R R R R R R R D N
\..Q000000000000000000..\
- :
-
.
-
*
-
*
-
\

-
+* 4
-
+* 4
-
-
-
+* 4
+*

-
LRI IR R R R L L R

+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
-

LR R IR IR IR IR I R R R R R R R R R T R R
LRI L I R L L R L R N 4
LR L L I R 4

.
.

B PP+ s+ 44+ s st s st 49 LV
+ oooooooooooooo%
+ i
+

+*
L DR R N J 00000000000000
+*

-
. 4
* +

+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
0’000
+*
+*
-

-
+* +
+*

LRI L I IR I L R R R R R R

C-I
+*
+*
+*
+*
+*
+*
+*
+*
+*

-
LI L

LRI IR IR R I L L R N
LR R L R I R R R 4

.

+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
* 4+ N
+*
+*
-
-

-
-
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+

L]
-
LRI I R IR I R R R I R R R L D R
+*
+*

LR IR LN
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*

-
-
+*
0000000.0
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*

LRI L I I I L R R R R R R R 4
+*
+*

’

+*
+*
+*
* *t e

-
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
0000.0000
LR L L I R R
+*
+* +
+*
+* 4
+*
L
Q.\

L]
-
+*
+*
+*
+*
+*
+*
+*
000000000000000.000
+*
+*
+*
+*
+*
+*
+*
-
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+*
+*
+*
+*
+*
+*
+*
+*

-
-
+*
+*
+*

+* "4 be-
LR R IR I IR I R I R R R R N LR R L I I IR N LR N J
+* v....
+* > >

LRI IR I AN

LR IR DR R L R R R L R R LRI L L IR R R R R
+* AT I L I R R L R R N
LR R R IR I R R D T N LR U R I I R U O

+* + LTI I R R R R R R
LRI L I L R L L R LR L L R R
LR D L R I D R R

LR J
*
L4
>

LR J

L4

*
>

*
»

-l.ll\l!\!l.ltllcic

-4 a
LR L L *
>

-
+*

-
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
0’000000\
+*
+*
+*
+*
+*
+*
-

+*
+*

U L e A A A
I R A NN
R NN
a e s s s s e rrEE e
4w 4 AN FEEEECETTD & w - o, R NN
L ] r e

.
E I I .-

I I e o o o o N L e
rrrrrrrrrrrr b PPt rr e erran
L A A A A I R L e
r e r e r e b b e e sannE .. 4 W &+ P v r e r e rrrrrerrrorer
rrrr b bt s e eran WP+ P rrrrrrrrrrrroerer

L g LN
L » L 4

F r r r r v r e r e r b Fry
o

+*

L
e
LI 4

-
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*

* e
v
v

+*
+*
-~
-~
-
-~
-~
-
-~
-~
-
-~
-~
-
-~
-~
-
-~
-~
-
-~

+*
+*

+*
-

+*
+*

+*

LR R R N J LR R IR R IR IR R R R L I R N
* + e LR R I R R

+*
+*

+*
+*

+*
+*
-
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
Q:QOOQOOQOQI

v

+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
0.0
LR
-
L

v

LR L L N -
000000000000000

+* + +*
LR R L L L L R N
+* + LRI L L I L U N
LR R L R I U L N
+* + LR R L L I L N
LRI R I IR IR I I I D L L R N
+* + * 4+ 4+ PP
+* + +*
+* + *

+*
+*

+*

LR IR L I L L L R R R

+*

+*
+*
+*
+*
+*
00000:000000000000000
+*
+*
+*
+*

+*
+*

+*
+*

LRI R R I R I R R R R R R R L L L L
+ ¢ s

+*
+*

LR R I R I R R R R U R N

*E e

* e
* F e
+*
+*
* e
* 4+
LR R R 4

+*
+*

LR L R RN
LRI L L L R
LI L

+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*

LR L L I R
LR L R N

+*

+*
+*
+*
+*
000000000:000000000
+*
+*
+*
+*
+*
+*
+*
*
-
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*
+*

+*

-
-
O M N
+ 4 v ea
oooooooooooqnon”\

LR 4
L L L I I O D O D U I

LR
L L R R
LI O D O R N
rr oo

LR
L
v r oo

L
L R R R R R R R R
LRI I I R R T R L R R N
LR B L U L U L L U L U D R N
4 4 4 444 adaaaaaan

LA B UL L L L R R

\\ L R N LR L L D L L N

LA R IR L IR R R R R D R L

\\\ LR IR L R I R R R R R R R R R R R R R R R
LIRS

s

LR R L R RN
LR R IR IR IR IR R R R R I R I I O O I D L R R R R R R
LI R IR IR R R R R I I I I I R
L LR R IR R R IR I I I I R N
LI R I R R R R R R I I I I R R I R I R I R R R R R R R D N
LI R IR I R R R R R I I I I I I L L L R R
LRI IR IR R I I N A I IR L LN
LRI I R I R R R I R I I I R R I I R R R R R R R R R U O D O
LR D R L R R L R R R
LRI I L I I L L R R
LR R R IR R R R D U I L O N
LR IR R R I R R L T R R R R
LSRR L I L L R L L R 4
LR R R I R I R R I R R R D D O R R N
LRI L R I R D R R R D R R 2
LRI L L R I L R
LR R I R I R R R R U R D D R R R 2
LR IR L IR I R I R L R R D R R N +*
LI IR IR R I L L I N
LR I R R I R I R R T R R R R R +*
LRI I I R R IR I I I I I R L R N
LRI I IR I L L L R R N TR I R L R 4
LR I L IR R R I R R U U R R R R LR R IR I I I I I I R R R R R R 2
LR IR L R I R I R L R R D R R N AT IR I R R R N
LI IR I I I L L N LRI L LR N
+* LR IR IR R IR R R R R I R R R R R R N LR R R R L R R R R R
* LR R IR R I R I I I I R R R L R R N LRI I I I D R R O
* LRI L I IR R I I R L R L L L L L N/ LRI L I R L R
’ LR R IR I R I R R R R R R R D R R R N LR R R I L I R R R R O
LI IR R R I R I R R D D R R R R J LR IR R I I R I R L R N
LI IR I I L I R L L R R N J LRI IR L R I L L R N
* LRI I R R IR R T R R R R R N LR I L R IR R I R L U R D R N
’ LR R R R I R R L D R R R LR R IR R I IR I I R L I L R L N
LRI I I R L R N LRI IR I I R R L R L L R N
* LR R IR I R IR I R R IR I I R R I R R I R R R R R D R R R D U N
LR R IR IR I IR I I R IR I I I I R I R L R R L L N
L4 LRI L I IR IR I R I L L L R RN J
LR IR IR IR IR IR R I I I R I R R R R R IR R D DR R R R R N
* +* + LRI R R I IR I R R R R R R L L U D L R
+* LRI I IR IR I L R L L L L L N
* , + LR R IR I R I R R R R U R R R R R R 2
* -

S

’
*
]
+ n
.
+ 0
*
+* ¢
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+* +
+*
+*
+*
+*
+*
+*
+*
+*
+*

-
*
.
+*
+*
+*
+*
+*
+*
+*
+*
+*

-
’
+ n
+*
+*
+* ¢
*
+* + 0
+ a
* +
+*
* + 0
+* + +*
* + + 0
+* +* ¢
*+ + +
+* + +* +
+* * + +
+* + +* +
LR L R N * + e
L4 AT +* +
+* L R B R I R I R U O
LR L I I
L +* LR L L L I
+* + LR R R R N
+* +* + LR R L L N 2
* + * tr e
+* +* + 4+ LR R I N 2
* + LR R L L N 2
+* LRI L L I R R
* * L LR L I I R N +*
LR L L L N J +* LR L I R I R R R
LR L L R N F, aa -’ LRI L I I L I R +*
LR R R N + & aa * LR R IR I R R IR I R R R
LR R R N ¢+ S aa ’ LR D R L R R L R R R +*
LR R R D L N ¢+ ¢ s an . \ LRI I I R R L R N
* ¢+ ¢+ an +* LR R R R R R R R R R O R
PP Fa LRI IR IR R IR R L I R R
+* LR N +* + LRI I L I I L L L L R
LR R R R I R D N I +* LR R IR I IR R IR I R R R R
* * P Pran LRI R I R D R R D U R R R N
* * e - - LR IR IR R I IR I L L N
LIS B R N J an - LR IR R IR R R R R R R D R R D R R R
LIS DR D L K J an LR R IR R R IR I R R D D R R R
* + ¢ F P aa LR R R IR I R L T R L R L R N
* 4+ ¢+ P PP aan LR R R I R I R R I R R R D D O R R N
*+ 4+ ¢+ PP ran LR I I L IR IR I R L R D R R N
*+ 4+ ¢+ P PP ran LR I IR R I L L L L R L R 4
* + ¢+ PP an LRI I R R IR R T R R R R R N
* * * PPl an LRI T L I L I L L R R D R
T+ PP A LR R R I R I L L N
LR LR I R I R L U I LR R L R IR R R R R U D R
LS R R L R R U L U N N LIS R DL R R L L R R R
LR R L R I L L L A LRI I I R R R R
LR U B L U L U U I LR IR IR IR IR I R I R L R R N
LR L B L L U LR IR IR L IR L D R T R N
L L B U L U D N LR IR IR D L L L L L N
LR U B L B A I ) LR DR R I R R R R D N
4 & & aan LU DL IR L D R L U N
# & aan +* + ¢ a
# & aan +* L)
s 4 ann ¢+ 4 a
4 4 4aan , a
4 4 an
4 4 ann
a4 ann
4 annm
LI
L

1G. 13



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

15/56

Fe with Hinge
HuldGER-VL HuZ2Bo6-VH
) O - S 6 mme GG I | e

Fe wio Hinge

D B NPy Hu3G8-VL ) Hu2B6~VH .
e d - GGGSGOGOGGET L GGGSGGGGT 1 -1GGC

(10)

Hu2B6 GIO5C-VL Hu3GR-VH Fu wth Hmﬂu
(11) | - GOGSGGGGH ] -

| Ha3GR-V, Hu2B6 (G44C-VH
(12) [ IGCOGSCGOGI T 1-FNRGEC

FIG. 14



CA 02807127 2013-01-30

WO 2012/018687 1 6/ 56 PCT/US2011/045922

L4
LI LR DR JE DR R DL L DR )

. v
0

- L]

- L] vy v 4 h LY
L4

&S A B R RSN

..

S

I-’ I.'

Il:‘

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
.
4
4
4 4
.
4
4
*
’
LJ
LJ
L J
LJ
L J
LJ
LJ
LA}

*
*

4
4 4 4 4
4 + 4
* 4 4 4
4 + 4
4 + 4
4 + 4
+* 4+ 4 4
* + +
* 4+ 4 4
* + 4
* + + 4
* + +
* 4+ + 4
* + +
* + + 4
* + 4
* + + 4
4 4 4
4 4 4 4
‘4
4 4 4 4
4 4 4
4 4 4 4
4 4 4 9
4 + + »
LR 2
LR B N J
>
L B J
LJ +*
LRI
LR 2
L B N J
LR N
L B N
LR
>+ 0
L R A J
LN J
LN
.
’
’
’
+*
4
4
+*
’
.
’
’

4

*
*
+*
*
*
+*
*
*
4

4

4

LJ
’

4
+*
+*
+*
*
*
+*
*
*
4
4
4
+*
’
’
’
’
’
*
’

L IR T TR R R R R L L
T T e - L]
T Y Yy v+ 0.6 . 4

-
vy 4 % BB
- L]

+*

4 4 4 4 4
’
L
LJ
L I O

.
4
*

>+
*
*
*

L

*

4 4 4
+*
L B
> >
L N
*
L N
L N
’
*
*
*
4
4 4
4
L4
L J
LJ

+*
*

L N

4
4 + 4
+*
L N 2
*
*
*
*
*
*
*
*
*
*
*
’
*
+*
4
4
4
*
L J
L J
L J
LJ
L

4
*
+*
*
*
*
*
*
*
*
4
4
*
-

-
-
-

- -
'vCC..C\‘CC
-

-
-

4 44y
ARV E R R
C.Q 4« 4 4 v

4
*
*
L O B O
*
*
*
*
*
*
*
4
4
+*

+*
*
*
*
*
+*
4
*
L J

+*
v+ e
+*
v 4 4 4

+*
*
> >
> >

4
4
*
*
’
L4
’
LJ

4
+* &
LI

LJ

L O 2

-
LT L L DL D R
LR D DR R 2

L TR L DL DR DL DR R IR )
4 4 4 4N
LR DR R R 4
. 4

LR

4 4 4
+*
*

+*
*

-
T Y YT YT P AN

+*
*

LR
T Y YT Y P AN
v 4 4
vy 4 8N
vy % b B
vy 4 8N

.
.
.

* +

> >

*
’

-
-
-
-
L]
L]

.
.
.

4 4 4 4

+*
’

L L O O O

*

-
-
-
L]
-
-
-
-
-
-
-
L]
L]
-
-

+*
*
*
*

v+ e
* 4 4 4

- LR
.« 4 4

L R R R R R R LY
e e e e e e e e e e

LWL L WY l.'l.':..':..l..
RN R R R R R l“

LR
L .4 4+ an « 5N
v+ 4 A% NS EEES e .. LR R A
B R4+ v+ 4+ 4 4% %5588 % 8 8 8% 4+ 4+ 4+ 4 %0080 %000EES 4+ + 40
B S 4 v 4 44444 444858 08 4444445 5050080 %0080 4SS EESYSYSERERES Sy YT YTYTY

UL
vy 4+ 4 % % %8N
vy v 4 4 448NN
vy 4+ 4+ 4 448D A4 A4
T v+ 4 4 4 4N LR I I IR I I I I L L L I I R I T T L L L L L L L L D DR )
0060‘6.‘\.‘vvv6..ll.ll.\-I"IIOvOQ.(- Sy v+ N
AR TR I R R R D R R D L ) - LI DR R « v+
LRI I I IR I D DR DR DR R R I AL L DL N vy v + N
v v + 4 .« 4 4 LR DR S LR L L N 2 * v v * v vy 58NN SSNDS
LR IR I I NI I AN I I
v + 4 LR DR DR DR DR DR DR I I v v - +* + y v vew LR R R R I IR R R A R R R R R R R L D A
TP A A ALY Y Y Y YTYTYTYTYTYYTYYYY $SY AR R I R A A I I I R I ]
A4 4 4 4 4ty Y Y Y Y Y YYYY * * v v vy YTttty * v v LRI L L L L A
OQC..‘Q‘C..‘Q‘C.Qévvvvvvvvvvvvvvvvvivvvvvvvvvvbvvvvvvvv’OOQOOQOOvivv‘
.« 4 4
“« 4 49
vy v+ 44 AN
+ 4 4 4N
v 4 48N
+ 4 % AN
vy 4 4 8N
+* 4 - s
vy 4 4 8% 8N
+* L
v..\\‘.

TEX R AL PP P YT YT T YT YTTYYYYYYTYYTYTYTYTY S SETYTYTYYYTr Yttty Yty YT YYYYYYYYY
LR IR R IR I R I R I I I I I I I I I I I I I I I I I I I IR I I I

LRI IR IR I NI AN NI I I I N
LR R A IR I I AN T I N

DR R R IR I I I I I I I I I I I I I I T I I I I B
L N I B A A L N S A N N B B I N N N I A N B N N N B N A L N B O B N |

LI L L B D D L

e e e e s e e e e e
" R BB R EEEREEEEEDN
AR R L I B L L B
® ® s s s s s s s s g = s g
. . AR
- o P eI
LR T T T T R R R O

UL

v R
vy ey VvTvyewew
- - &

U
L

.
R

I

“. -‘|;:;v - - \ ‘




OD 450nM

CA 02807127 2013-01-30

WO 2012/018687
17/56
3
0 v N S -
»
p, »
»
1 -
-

O <SS S U W S

-1
0.1 1 10

Diabody concentration (ng/mi)

FIG. 16

PCT/US2011/045922

—a— constructs 11+12
-3 constructs 9+1
—i— constructs 10+1

—+— h3G8 diabody



CA 02807127 2013-01-30
WO 2012/018687 1 8 /56 PCT/US2011/045922

38V 2 MM¥2~-VH 2 4G2- v ’%(}8 VH

14 18-V 2.4G2-VH
( )EZZ] GOGSGGGG-[ 1 -LGGOGGRAKRAPVKQTLNEDLLKLAGDVESNPGP -

2.3(:2-V1, 3(3-VH

[ - GGGSGGGG | -LGGC

e Hu2B6-VE Hu3GS-VH
(15 -GGGSGOGG e HNRGEC Covalent
+ Bispecitic
| Hu3G8-VL Hu2B6-VH # .
(16) T GGOSGGGO I VEPKSC Diabody
(CBD)

FIG. 17



CA 02807127 2013-01-30

PCT/US2011/045922
19/56

WO 2012/018687

1.00

i
r~
oo

SR
SR S

RS
?.oﬁ.«. e

mm...«x.\o.

50

ol eil T c.ﬂnv
x.‘.n. .Mua,w%%,v
a&%wk?%
4 [ i) @C l(
u.v....o..o.o..o u\. ..O.o..v.o. .o.

1

&

.\.oc% 0 s .
e Qo.m... ” .ﬂ

CBD Dilution factor

1:25

- 1L, -
® o S
< o

o

AU 05vQA0

FI1G. 18



CA 02807127 2013-01-30
WO 2012/018687 20/56 PCT/US2011/045922

1.75
1.50
1.25
1.00
0.75

oy Construct 15+16
Construct 1+2

-::":

o,
n

OD450nM

2™

0.50 el e
e o
0.25 o, ::fl ey

i "
e foe

=

i
i

|
|
|

0.00

1:50 1:100
CBD dilution factor

FIG. 19



O 2012/018687

.« 4 4 -
LR PR L L IR
LR DR DR DR DR R B IR
LR R D DR DL DR DR R

LR DR DR DR DR DR DR DR DR IR )
LR R D DR DR D DR U DR DR R
LR PR L D UL DL D R DL L R
LR DR DR DR DR DR DR DR D DR DR R
AR DR DR DL DR DR DR DR DR DR D D IR
LR PR DR DL DL DR DL DR DL D R
AR DR DR DR DE DR DR DR DR DR DR DR O

LR VR DR DR DR DL DR U DR DR R
AV DL DL DL L DL D DR D R D R
LR DR DR DR DR JE R IR Q.Q

*

- >
>

*

*

*
L I O O

L I N
L B O O
L O N
L I O O

L O B

4« 4 4 4
4 4
LR R RN
4 4 4
4 4
LR R RN
4 4 4
4 4
LR R RN
4 4 4
4 4
LR R RN
4 4 4
4 4
LR R RN
4 4 4
4 4
LR R RN
4 4 4
4 4
LR R RN

Target 1 (e.g. CD32B CC
Other Immune

Effector, Receptor, or
Cell-free Target)

*

L I
L N N
/.2

*
*

S E e
P
LA P VNS

L I B I O D O I O
* *
* *

L I I I

L O I I O O I O O O O O
L I O I O O O I O O O O O O

*
*

1

Ii
¢
H\
g
\;f

CA 02807127 2013-01-30

21/56

- - . 4
LR R DE DR BE R DR IR
“« 4 44 - . 4
LR R UL R R
.« 4 4 -
.« 4 4
-

> >
> >

*

*
*

*
*

*

LR B U B U I I I I I I I I R I U U O O I U U I U I U U U I U D I U D U U O U D U U I O
LRI IR IR IR I I I I I I I I I I IR I I IR I I IR R I R R R

- LR R DR DL IR
AR R DR R DR DR DR DR DR DR R R DR R DR DR R DR DR R D DR DR DR DR DR DR R D D DR D D D R .‘C.Q..‘C.Q..‘C.C
AR PR D I I I I D D I I I I I I D D D R R D R R DR R D DR R R DR DR DR DR DR DR DR DR DR DR DR DR DR IR
- - LR PR DL DL D DL DR
LR R I I I I I I I I R I I R I R I I I I R I R R I I N
. 4 . 4 LR R DR R DL DR R DR R
AR PR DR IR IR I R D DR R D R R D R D R R DR R D DR R DR R D DR R DR DR DR DR DR DR DR D DR DR DR DR DR DR D
. 4 - - LR DR DR DR DR D DR DR DR IR
AR PR D I I I I D D I I I I I I D D D R R D R R DR R D DR R R DR DR DR DR DR DR DR DR DR DR DR DR DR IR
- - LR PR DL DL UL DL D DL LR
LR R I I I I I I I I R I I R I R I I I I R I R R I I N
AR TR R I I I I I D I I D I I I I R I R I R N I I I I T N
AR PR DR IR IR I R D DR R D R R D R D R R DR R D DR R DR R D DR R DR DR DR DR DR DR DR D DR DR DR DR DR DR D
A R R R R RN

Target 2 (e.g. Intracellular
Clustering, Interceliular
Recruitment, Celli-free

PCT/US2011/045922

FL-Conjugated Binding
Moiety (e.g. MAb, Fab,
sckv, DART, Ligand

smail molecule)

Recruitment, or Multiple Targets)

FIG. 20



0D4350

CA 02

807127 2013-01-30

WO 2012/018687 22/56 PCT/US2011/045922
A.
3 B o
® 2B86/4420 - P
A 286/3G8 .
. ' e % 2B6/4420 HulgG
B & % 2B6/3G8 HulgG
g 10 s 2B6/4420 FITC-HulgG
1 = W s 2B6/3G8 FITC-1gG
0 . 5 \‘0&\\“«“
‘ | gl
o 0.0 R NN RN,
*“*“%ggg 2 4 8 16 32 64 128 256
- DART ng/ml
DART ng/mi
A B
Y =3 cB3.1-FITC + GAM £y CB3.2-FITC + GAM
oonnd T CB3.1-FITC +0.FITCa CD32BDARTGAM R Ci33.2-FITC +a FiTCo CDIZBDART+GAM
CB3.1-FITC +¢ CD160.CD32BDART+GAM CB3.2-FITC ¢ CD160. CDIZBDARTHGAM
BRI AD:
+ 2 ..3 £1.40,1
- ‘% —
3 2000 % S 30000
D
R 000
10000 ‘- , §§ o
l % % 4000
: mil I8 ] ] . , - l X :
0 185 555 1600 5000 0 185 585 1600 5000
Anti-CD79b-FITC(ng/mi) Arti-CD79b-FITC(ng/mi)
% 083.2 + GAM
X CB3.2-FITC + GAM
Avgono.. ™ CB3.2-FITC +a FITCa CD32BDART+GAM B - CB3.2 +a FITCa CDI2BDART>GAN
0000 CB3.2-FITC +o,CD160 CD3ZBDART+GAM 80000 8542 50 G100 CLSCEOAR TN
50000 N 70000
70000 §
, 60000 '~§ 60000
£ 50000 ) @ 50000
= 3 3 =
S 40000 ‘§ 3 3 4000¢
30000 % % O 3000¢
20000 § '§ 2000¢
N N
10000 l X N .
g N % % 10000 |

565
Anti-CD79b(ng/mi)

185

1600 5000

5000

185 5§55 1600
Anti-CD79b{ngfmi)

FI1G. 23



WO 2012/018687

CD19+ Cells/mL

CD19+ Cellis/ml.

CA 02807127 2013-01-30

23/56

B Cell Numbers

B Cell Numbers

FI1G. 24

<
P

“,
? - - . A
{/f//f//%/ )‘;:d’/’f/)?;

39

PCT/US2011/045922

WNV mAb
h2B6-3G8 10 mg/kg

h2B6-3G8 3 mglkg
h2B6-3G8 1 mg/kg
h2B6-3G8 0.3 mgrkg

' RE N

- WNV mAb - hCD16A mice
=t h2B6-3G8 - hCD16A mice
- VWNV mAb - hCD32B mice
- h2B80-3G8 - hCD32B mice

h2B6-3G8 3 mg/kg -

& hCD16A.hCD32B mice



% of baseline

CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

24/56

> mCD16-/- PBS

~& mCD16-/- hCD16A+ PBS

~ mCD18-/- hCD16A+B+ PBS

= mCD16-/- 2.4G2-3G8

~# mCD16-/- hCD16A+ 2.4G2-3G8
~o mCD16-/- hCD16A+B+ 2.4G2-3G8

100 & 4
\\:\\\\E =
\ ‘\\‘\\ e
751 N\.7
RS

50

25

of t 7t T et t 2

Day

FIG. 25

Survival of Raji IV Model

125+
~t= PBS (N=8)

—5 1 00 000085005000055000000 BO0D00000000000000DDODO0N f e B A B e e L MG D261 250 UQ ( N m8)
'g ‘1‘1‘;\\\ oo B 0 00 o e 00 o0 ‘-\m%%\m%%\‘oxﬁx%\m\‘ﬁ;{% 0000&0000 MG D261 Zsug ( N: 8)
5 75 s MGD261 0.25ug (N=8)
5 50
&
&
Q. 25

0

0 75 100

Days

FIG. 26



.
\
\
.
\
\
.
"
\
'~ \
\
\
.
\
\
\
.
\
\
.
\
.
.
v \
\
.
\
\
\
.
\
\
.
\
\
.
\
\
. .
\
\
.
\

.
.
L]
.
.
L]
.
v
.
L]
v .
.
L]
.
.

CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

25/56

b ool expressed 3G8.36G8 DARY
(SDS-PAGE, SEC)

£4.86

Nt £ cOM 3GRIGR (Upper)

I I S ~ GHG MGEEZET {LGW‘ £ f}

..........
------------
\\\\\\\\\\
..........

vvvvv
...........
-----------

vvvvvvvvvvvv
vvvvvvvvvvvv
sssssssssss

.............
.......................
.........................

vvvvvvvvvvvvv
-------------
------------------------
...........................

........................

.............................
........................

...........................
------------

..............................
...............................

B ¥ 8 * s s s s s s s 8 s s s
.‘ oy e
T
L I R R R B R )
* 4+ 4 T YT YT YTYYYY Y YY s s sy Yy Yy Y Y * ey
--------
LR L
4

vvvvvvvvvvvvvvvvvvvvvvvvv

LR B
*

atatats RPN DR

P s e P e e s . . .
T - PR .
.............................
s B S S e . . . © 8 8 8 8 % e s s s oo oee. .« .
Y 4 4 44 4+ 4+ 4+ 44+ - - .. . . . T T T R R R R NI I
.............................................
......................... NGy v L

.............................................
....................................................
.....................................................
.....................................................
....................................................
......................................................
.......................................................
......................................................
.......................................................
.....................................................
.......................................................
.....................................................
......................................................
.....................................................
.....................................................
.......................................................
......................................................

...........................
.....................................................

.......................................................
.......................................................

.......................................................

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

80 100 120 140 160 180 200 220 ml
Hide, 27

CD16-DART Binding Elisa

2,{}“}5
| 8 [3GO-h3GE DART

T RR2BO-h3GE DART

:: * NSHRG-hZRE AT

045000

0.0 0.3 3.6 0.9 1.9 15
LDART concentration {ug/mi)

G, 28



CA 02807127 2013-01-30

WO 2012/018687 PCT/US2011/045922
26/56

P s Y
- - CD16-CD32B P e

Y N 8 i O

o O s CD16-CD79

0o O

m + - 90

© 7

ot OO

Q "

ool

Q o

Q £ 25 —8— ch2B6-Agly

<L <_~ /& - PBS

Ch\o + il - - o o
E SIS ™ JIININtRRances O —
“naas”

-

10 102 107 10° 10" 102 103
Concentration (ng/mi)

FI1G. 29



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

27/56

SB3-VL CB3.1-VH
(S) [ GOGSCOGG ™ VEPKSC

| CB3.1-VL 8B3-VH
(6) [T LGOGSCOOGET - INRGEC
Anti-Flag Tag  8B3-VL CB3.{-VH

e FGGGSGOOG L FVEPKSC

(7}

SB5-VL CB3.1-VH
(8) e FGGGSGGOGL FLGGC

CB3.1-VL SB5-VH
(%) e P GGAS GGG 3 ALGGC

Anti-Flag Tag 8§B5-VL CB3 1-VH
(10) CTTTTTTTTTTTAGGRSCGGO TTTTTTTTHGGC

FIG. 30

8B5-CB3.1 DART/ch8B5
Competition Assay

0.7+
—a— (B3.1-8B5

0D 450nM

0.4
0.01 0.1 1 10

8B5-CB3.1 DART (ug/mi)
FI1G. 31




CA 02807127 2013-01-30

PCT/US2011/045922

28/56

WO 2012/018687

AN

LR PR R L DL R

-

.
0‘\
‘v
O
RAS
coqc\..\
LR R L)
B /
LR IR R K )
LR R R R M0 L
LRI R E R L
LR IE IR R R ML L L
EIE R R R M
LR R R R 0
LR IR IR R DR DL 0 8
LR R R R M0 L
LRI R R R ML L
LR R IR DR R DL 0 L
LR R R M M M L
LR R R R 0 ML 0 L
OO |
LI R R R M M L .
EIE IR R R M ML DR R 00 8 ) e
LR IR R R DR D D DR 008 ) [
LR IR R IR R IR DR IR DR DR N S.
A IEIEIE I NI
EIR IR R R R DD DR DR D 0
LR R L) MO A
LR R DR I R K | LR IR R IR N J
LRI E K ) LI R R R
PRI R ) LR R R R L )
LR . * e (Y
LR ) . LR
IR LR R L)
PP LR R R L)
e T LR
LR R ) R R L)
LR S ]
LR IR R L ) LR R K
*r e N
LR ) LR
LR E R LR IR R L )
* v e LR
* e e LI IR 0 L)
* e e LRI IR L L
* v e R IR R R ML )
cocco\coccoccos
LRI IR R R R D DR D R )
DI 4
F IR R D0 D0 20 D0 08 D 08 2 08 )
i RIS IEIEIEIE I IE I I )
AR IR IEIEIEIEIEIE I
R R R R D A D D D
LR R R DR D D DR DR R 0
LR R R M M MR MR 00 O )
LRI IR R R M M D M L L
LR IR R R D DD DR 0 00 8 )
LR R R R M M L
y JEDEDEDE D0 DEE 0 E D8
 PAIEIEIEIE I I I IE I
LR R R R M M L
LR R R R E L L
LR IR R R R DL L L
R R R R ML)
SRR R R L )
LRI R R E L)
WIS IEIE I
..
.

e

*
L

LR 4

.
“ 4 8

’
LR 4
LR

LR L B L L L R N

.« 4 4

v e

LR R B L U L L N

.« 4 4
LR PR L R

,Fr e

-

LR U D L L L R

e

-
-

*

. 4

*

re e

-
-
-
-
-
-
-
-
-
-

LR L U L N J

-
-

LR L B L L R N

-
-
-
-
-
-
-
-
-
-

*

*
. re

.,
*
e
*
e
*
*

. -

-

*
*
*

.« 4 4
. 4

-
-

LR L L L L R N
LS L B U L L R N
L L R J LR
£ ree
* *

LR DR DR D I

LR L D B L N

LS VR DR JE BE JE R IR IR

.

e
LR
e
LR 4

LR

*
*

*

-
.« 4 4 4

occoccoccoc%;l]

AT IIII TPty

LR L R I L I L R R R R U R R L R U L U L L R N

I‘.\ LR R IR R ML) », \\
e R A A M A M M M D M R M Ol + A
.

.
000600600600600600

e R A A R

L L B U L U D L U L N

LR J

*

o e

= agh
LR J
\‘00000000000000000

-

*

R R R NI o o F

LR L B UL UL L N

*
LR R B L L L U U L L N -’ LR L R L L L L U L L L L N
LR R D L L L R U L L U L L U L N LR R R L L L L U L R L N LR L I L L U L R U L U L D L U N
LR R I L L L L U L L U L R U R L R N LR L B L L L L U L L N LR R IR B L I R I L U I R R L R U L U L L R L R
LR R I L I I R R L L D R R L R U L L N LR R B L B L L L R LR L L U L I L R R R R U R R L U U L U L L R N
LR R R L L U R R U L U L R D U U R N LR L B L L L L N rere LR R I L L U D R U L R L D R R N
LR R L I I R U L U R R D U U R L L O LR B L L R N LR R R B L N J LR L B L L L D L L U L R L R N
(R L I L L U L D L R R R U U U L U L L U L R * LR L N LR R B UL UL L N AR R B L L U R D U L R U L D U R U L U L L N
LR R R L R U R R U L U R R U L R U L N CQCCQCCQCCQ\ LR L B L L L L N LR L L L L R L L U U R U L D R R N
LR R I L I L R U L R L D R L U R L R R N LR R R N LR L B L L U L L R N * LR R I L I I R U L D D L R R L B N
LR R I L I I R R L L D R R L R U L L N L L N LR L L L L U L D L L N * LU L B L R L L U L R U U U R N
AR R B L L U U L R R U L R R R U L D L L R * * LR R U L L U L U L L R N A L L I R R R R R L R L R L L U L R R R N )
LR R B L UL L R U L R R I U U L R L L D L L N LR J LR L R L L L L U L L U L L N LR L B L L L L L U L U U D L U R
LR R B L L U R U U L R L U U R U L L L N LR R I L L U R R L R U L R D N LR L I L L L L U L L U L U U U U N
AR R R L L L I R U D R L R U L R U L R N LR R B L I L L U R L U L U L R N LR L I L L U L R L L U L U U U U N .
LR L B L L L L R U L U U D L U U R LR L B L U L R D L U U L B L N LR U B L R L U U L L U U R U L L J \
LR R I L L L L U L R U D R L U L L R N LR R L L L L L U L L U L U L R N ) LR L L L L U L U L L U N
LR L R L R L L R L R U L R D U N LR R L L U L R L L R U R N LR L B L L U L U L L R U ) .’
LR R B L L L L D L U L L B L N LR L U L L U L L U L U R LR R R UL L L U U L L L N LR L R R J
\\0000000000000000 LR R B L L U R D U L U L L L R N J £ ree e
ECCQCCQCCQCCQCCQ LR R D L R L R U L L U L L N ) e LR L L R N
* \ LR B L U L U U L L O * LR I L L I R U L L R L U R L N LR B L L R N
LR B L B L L R N \0000000000000 * LR L U L L U L L U L U R * LR U B L U L L R N
LR L L L U U L L N .\\CC LR R L L U L R L L R U R N LR L L L L U I R
LR U B L L L U U L L R N t LR L U L L U L L U L U R LR L B L L U L U U L N
LR R B L U L U U L L N LR R R L I L R I R I L R D L L L L U U L R AL U R L L L U L L N
LR R L U L R D L U L R R L R L L U U L U L R U R R LR L B L I L R L L L R U R N
LR B UL B I I L R R L U L U U L U U L U L U U N LR U UL U L L U L L U L U L R
LR R B L U R R U L R I L D L U L L U U U U N e LR R B L U L L U L L U L R N
A R B L L U U L R L R U L R R R U L L \\QCCQCCQCCQCCQCCQ
LR L L N J e "\\ L L

t.ﬁ..
LR L D L LN J

N

by
3

o L

FI1G. 32



CA 02807127 2013-01-30
WO 2012/018687 29 /56 PCT/US2011/045922

lg-Like Tetravaient DART

Light Chain Constant Domain
(&.4., -kappa or C-Lambda)

NH, m GOOH

()

Heavy Chain Constant Liomain
V, 2 Vot ‘©.g. 1o, (32, B3, G4)

CH

(A} + {E) = epitope 1 inding sie

(1)) + {B) = epitope 2 hinding site

(C) + {r) = C-Kappadambda + CH, {similar association as a traditionat 1g)
hinge-CHZA-CH3 will associate (o form an rC

FI1G. 33

mCD32-hCD16A Binding ELISA

\;
- DAKT
= -»- |gDART 1
3 A {gDART 2
g | -#- medium alone
' < oh-mCD32 mADb

0.00% 0.0 Y 4 10
DART conc. {(nM)

FI1G. 34



CA 02807127 2013-01-30

30/56

O 2012/018687 PCT/US2011/045922

4
4
4

§ PARNES.

*
*



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

31/56

Hu2B6 4.5-Hu3GR 5.1

OD 450 nM

Hu2B6 4.5 or Hu3GR 5.1

¥ T
0.001 0.01 0.1 1
Protein concentration {(ug/mi)

FIG. 36



CA 02807127 2013-01-30

PCT/US2011/045922

WO 2012/018687

32/56

4 4 4 aa
a & e eea

T, y .
2 Wy OOy S o e e e, e el
\\\\\\%\\ i \%\vxxxﬁ\x

P e o et

q. v\.\\hin + an

v
r®Fa r# Fran
r 4+ A AR A araan

LR R L R N
LR L L U L U L L N
LR L U L L U L L U L R R N

LR R R UL L L U U L L U L R N
" L L L L L N
AR L L L A A
2 4 A A i

FIG. 37



CA 02807127 2013-01-30

PCT/US2011/045922

WO 2012/018687

33/56

. 38

FIG



CA 02807127 2013-01-30

PCT/US2011/045922

WO 2012/018687

34/56

CH2
CH3

=

LR

LR IR J
00000
00000
000000
e

*

LR 4

re

,ree

00000

00000
e

LR

LR 4

ree

ree
£ ree
*

£ ree
00000
00000
e
. e
L4

.
000000
000000
000000
ree
e
*

*
000000
000000
0000000
00000
00000
e
LR

AL ez
&%

ARG 38883

(IR R i f 881
2577w MRS 3 838

39

igure

F.'



CA 02807127 2013-01-30

WO 2012/018687 PCT/US2011/045922
35/56
Dimer
Aggregate '
ey Monomer
mA

60 80 100 120 14. 160 18  ml

EFC/KFC
Figure 40




CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

36/56

Aggregate Dimer

Monomer

Figure 41



CA 02807127 2013-01-30
WO 2012/018687 37 / 5 6 PCT/US2011/045922

¥ YUY YT YN Y Y YN YV YT YT YT YYYYYYYYYYYYYNYYTYTYYYY

-
-
v
-
+ .
L]
IIIOII L
LR R T R B R W
* * P Aty
LR R B N R N L B W
* * PPty
LR U U R I L R W
* * PPty
LR R R N R W
L L U L N N U N U D N U U D R U B
Y Y YT YT YT P YTYTYTYTYTY $P Yy by T Y YT T TTITITTYTSEE e L N U B D B
LR N U U L L R N R L N L N S R N U N U N U B R N N N U R L L L L U L L L U U R U N U U R N I R B B
L R L B L N U N N N B 3 +* + * Y Y YT Y YT Y YT YT YT YT YT YT YT YTYTYYYYY vy v w LR R T N U U DR U U N U R U N N U U U N R R L U D L L A * Y YT YT P YT YT YT YT YT AAA A LR DR L B B N R B I
L N B N U N T B U I I U I U U U L L L L U N U I D I I N I D D N U U L L L L R L R N R N L I A D R N D L I B D N U U U U D N L R L I L R L R N U R L N U U L U N U U N U N U N N R U U U U U U
v vy v 4 * v vy vy v EE T N D I T N R B R IR LR R N
* vy v v v ah LR N I I I O O O O - L N B N N R U IR R N N U U B U B
LI B % % % % % %8s 4 LR R R B R 4
"y vy v L R T N B R U R N N R D
* v vy L U R B B
4 v v v s LR B U N U I R N D R U I U I B
vy v ey vew s L * * * PPy
LR U B N D R U I R I I R 000vvvv0‘0000000000‘0'000‘0'0v
v
090060000000000060060Ovv000.00060.60.0‘0.0‘0000
-

‘: .‘-‘-.. 2 \.‘. v v +* +* i vavv.\dﬁitﬁi 6..\. ..
ekttt e e e SO OO e gt gtys OMIE NN A N R AN AN AN AN
vy v vew - LR O DR
LRI IR IR NN I A I I N -
* * v +* 4 -

+* +
* +
-

*

+
" mEEom

*
*+ + v

. 4
vy vew “« 4 4 b vy v v+
v v +* v
- -

- - R.
- +* -+ +* +* . 4 . 4

- - .« 4 L] v v - - - +* v - - v v - - v v LI - - v v

- L] .« 4 & “« 4 4 b by v v - - . 4 . 4 +* - L L] v +
& h v vy * tr e LI - « b 4 U N R R - +* 4 A4
L) L IR R 4 4 4 4 4 v v
vy v oeew+ L LR L] L * v * v 4 +* v
vy v v v 4 v v * v v L TR DL D L L DR L
vy v v +rHn - +* v +* v v+ +* +* v

AL L L L .. vy vew * v v LI v v
+* v+ v + + % 8N LTI R - + v

- vy v s v
+* + * 4+ v v v - . 4 - +*
4 4 44ty Yy
. 4 * v - +*

+*
+*
+*
+*
+*
+*
*
+*
+*
+*

+*
LR R R L L R N
LR L R
* At
- -

-
vy vvw. + 8N L4
vy vew .00000009

- +* +
+* 4 .« 4 4
+* +* +* + v +* v . 4
-

+*

*

*
+*
+*
*
* + e ra
*

-
.« -
B
+ 4 n lqi
+ 4+ %8 s8N .
R EEEREEEEER
IR

-

4 4 4 4P Y Y YYYYYYYYYYTYTYYTYD

4
‘e
+
+
-
.+
.t
+
.+
AR
+ + +
LICICI T
OO
+ + +
.+ +
LI
.*
+
e
*
+ +
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
+
+
+
+
+
+
4
+
4
+
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
+
4
+
+
+
4
4
+
4
4
+
+
+
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
4
4
4
4
4
4
4
4
4
4
4
4
+
+
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
+
+
*
*
+
*
*
" mEEom

4 4
4 4 4
4 4
+*
+*
*
+*

+*
6‘0060000060

4
4 4
*
-+
*
*

4
*
*

.S 4

*
*

4
+*
*
’
LA
’
LJ
L J
L]

4
*

" an

3 L)

AR IC 0L 0L 0 0 I DDLU LN I E E 0 20 20 20 S0 IE E E AL IOIICICICIC AL I I I I AL AL
-

4
+*

4
+*
+*
*
*
*
*
*
*
*
*
*
*
*
*
*

L] -
- -
- -
- -

4
+*

-

* 4 4 -
00000600000000000‘6
-

4
4
*
+*
*
*
*
*
*
*
* &
+*
*
*
*

-
L]
-
-
-
-

* * 8

4
+*
+*
L B I I I I

4
+*
+*
*
*

LR P L N

4
+*
*
*

+*
*
*
+*
+*
0.00..00.00.'0.
*
*
4
4

+*
*

4
* e

*
*
+*
*
*
*
*
*
4
4
*

4
+*
+*
*

4
*
+*
+*
+*
*
+*
+*
*
*
*
+*
*
*
o,
*

4 4 4 4
* + +
L D R 4
> >
L 4
L] *

4 4 4 4 4 4
* 4 4 44+
LR R R R N
LR I 3
LR D R R I
L B A 3
>
*

4 4 4

* + + 4 +*

LI R 2

> e *

L R 2
.0""‘00..00000.""'.00000000"0000

+*
*

4
*
*
’
L]
LJ
’
*
"""'.'000000000'0000'41'41000041'41'40.00'014

L N N
LI O 2
L B 4

L L B B B O 2

LI I N

LI
L

> >

L B A
’
L4

LR
L B B Y
L4

“« 8N
L
L
L

-.OIOOIOOOO

Iq:‘:

Figure 42



CA 02807127 2013-01-30
WO 2012/018687 38/56 PCT/US2011/045922

, 0 o ;
5,40 + _ A h2BBYAXhCB3 E/KFc

SNETTTR -§ h2B6YAxhCB3 EFc/K
Sl - h2B6xXhCB3 VF
| - h2B6YAxhCB3 EK

-§- h2BOYAXhCB3 EFc/KFcC

4%«53{3&5

3%530&5

RLU

“« 4w
“« 4 4 4

.« 4 4
4« 4 4 4
00000
« 4 44

"

"

)

"

"

L) -

” () -:'
< . )
"

"

"

"

"

A {3{}8

Conc (nM)

Figure 43



% Activation (compared to no drug control)

CA 02807127 2013-01-30

WO 2012/018687 PCT/US2011/045922
‘H@»g - Ch2ZB6N297Q
m@% -e- ChCB3.1N297Q
%§ -9~ h2B6YAXhCB3 EFc/KFc
'“g N h2B8YAXhCB3 EK
8@-§ - h2B6xhCB3 VF (control)
. N h2B6YAxhCB3 EFc/K
§ & h2B6YAXhCB3 E/KFc
s&g
; |
50+ i
&'{{3% st
Y G T .
3@%
;
20+
;
wog
;
G“'g““"“‘3’“‘“‘“‘“‘““?“‘“"“‘“"““%"“"“‘“‘“‘“"‘E‘“"“‘“‘“‘“‘3“““““‘“‘“?““"“‘“‘“‘“‘a“‘“‘“”
S Qg e o <F S Gl
N, @ o N &2
& ) o
ol
DARTs or Controls(niVi)

Figure 44



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

40/56

hCD32B

FIG. 45



WO 2012/018687

N

Mean Value
sondh

2.5

2.0

1.5

1.0

Mean Value

0.5

0.0

0.015625

0.015625

CA 02807127 2013-01-30

41/56

0.0625
0.125
0.25

Te
N
F
o
S
e

DART concentration (ug/mil)

FIG. 46A
(C o S > WHIRED ~ S . G - SRS
N (g i D L \ gad N
Q o °
e

DART concentration (ug/ml)

FIG. 46B

PCT/US2011/045922



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

42/56

RU sCD16A
800 sCD32B
700 :{ buffer l l lbuffer
600 |
500 |
400 R
300
200 |
100
0 | J DART
=108 1——IL'—!_—t——I——I—'—I
200 0 200 400 600 300 1000
Time S

FIG. 46C



CA 02807127 2013-01-30

WO 2012/018687

FIG. 46D
DART

RU

250

150
o0
-50

50 0

sCD32B

ka1/Ms 3.7e5 kd,1/s 7.4e-3
Kd.nM=20

FIG. 46F
DART

RU

45
35

25
15
5
-5
50 0 50 100 150 200 250 300 350
Time S

sCD16A

ka1/Ms5.7e5 kd,1/s0.090
Kd,nM=158

FIG. 46H
DART

RU

SO0
300
100

-100

S0 0 50 100 150 200 250 300 3580

Time S

HSA

50 100 150 200 250 300 350
Time S

PCT/US2011/045922

43/56

FIG. 46E
ABD-DART

S50 0 50 100 150 200 250 300 350
Time S

sCD32B

kal/Ms 2.4e5 kd,1/s 7.2e-3
Kd,nM=30

FIG. 46G

ABD-DART

50 0 50 100 150 200 250 300 350
Time S

sCD16A

ka1/Ms 3.8e5 kd,1/s 0.052
Kd,nM=137

FIG. 46l
ABD-DART

R

500
300
100
-100

-50 4§ 50 100 150 200 250 300 350
Time 8

HSA

ka1/Ms 0.9e5 kd,1/s 6.4e-4
Kd,nM=7.1



CA 02807127 2013-01-30

WO 2012/018687 PCT/US2011/045922
44/56
FIG. 46J
2.5
2.0
% ' 5 -&- DART
2 ' 8- ABD1-DART
é 1.0 - DART (+HSA)

< ABD1-DART (+HSA)

256
1024

Conc. DART (ng/ml)



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

45/56

N (D
Qo -

Cytotoxicity (%)
S

Qo

10-> 10-4 10 10% 107 10° 10' 10°
concentration of DART (ng/mi)

FIG. 47A

Raji Redirected Killing Assay
E:T=20:1

o8
Q

Y CD16-CD32B
& CD16-CD32B ABD

FITC-CD32B
® CD16-FITC

Cytotoxicity (%)
N
Q

" "}
*.“'
A o
D soser i
ss\sxx‘\x\\‘\ :

o

10-° 102 107 10° 10' 102 10°
con (ng/mi)

FIG. 47B



CA 02807127 2013-01-30
WO 2012/018687 PCT/US2011/045922

46/56

FIG. 48
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FIG. 49B
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FIG 51B
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FIG. 52
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