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FIG. 3

BINDING OF PROTEIN EXPRESSED IN COS SUPERNATANTS TO
CELLS EXPRESSING TARGET ANTIGENS

A. BINDING OF COS SUPERNATANTS TO WIL-28 CELLS
2e12 SMIPs vs. 2H7-1gG-2e12 SCORPIONS

350 N
300 N
250 N
200
MF!
150 \3?
100 z Z
50 —1— 2 Z Z
0 BB & B =
NEAT 1704 \ 1702  1T04 1708 1TO16
1 2h7-55s-higG-STDA-2¢12 LH 2h7-sss-higG-STD1-2e12 HL
== 2h7igG sMIP X B mock
B. BINDING OF COS$ SU%ATANTS TO €D28 OHO CELLS
250 2212 SMIPs vs. 2H7-2e12 SCORPIONS
300
250 -
200
MFI
150 -
100 —
50
i = 1
NEAT 1701 1702 1704 1T08 % 1TO16
[ 2h7-sss-higG-STD1-2e12 LH 2hT-sss-higG-STD1-2e12 HL
2¢12LH SMIP 212 HL SMIP AY
M mock %




256-

EVENTS

4/67

FIG. 4

GOAT ANTI-HUMAN FITC 1:100
= \JRUO15 5 ug/iml
— 2fi7-2e12 LH Sugfml.
- 2h7-2e12 KL Sugfml

108 104
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FIG. 5

256 -
A, BINDING OF PURIFIED PROTEIN FROM COS CELLS TO CD28CHO:
\, 212 HL SMIP vs. 2H7-5581gG-STD1-2e12 HL MULTISPECIFIC
FUSION PROTEIN
EVENTS — M4 B8 GOAT ANTI-HUMAN FITC 1:100
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== 2e12 HL SMIP Sug/mL
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B. BINDING OF PURIFIED PROTEIN FROM COS CELLS TO CD28CHO:
9HT-SSSIgG-8TD1-2e12 LH usiHT-858igG-STD1-2e12 HL
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M8 GOAT ANTI-HUMAN FITC 1:100

— 212 HL SMIP ugiril.
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FIG.

6A

TABLE IDENTIFYING FUNCTIONAL ELEMENTS OF MULTISPECIFIC FUSION PROTEINS

\ BD1 EFD BD2
N
BD1 Linker{ | EFD Linker | Linker {CH3 |Linker 2 Sequence | Fusion | BD2
Binding Effector {210 Length | COOH | {- restriction site) | Junction | Binding
Domain Function ga& with BD2| Domain 2
1 “Domain inker L2 RS-
Plus VQ
R. Site 9e12)
2H7 Modified hlﬁGl— STH 20 PGK  INYGGBGSG6663656656 | NS QVQ| 2e12
ViV | higGt CH2.C VHY
hinge
GOC>8S8S
2H7 Modified hEﬁGI- PGK | NYGEOG3G0665666836 | NS QVQ| 2612
V-V glgGE CH2-CH3 NYGGBGSGEG6IGAGE6 ViV
nge
cccisss
2HT Modified | hlgGH PGK |- NS QVQ; 2e12
ViVy | hig6l | CH2.CH3 ViV
hinge
COC>8SS
Modified | higGl-  |H2 ' BEGE36 NS QVQ| 2e12
AT | higGl | CA2-CHa|L2=e12 ROK Vi
hinge V-V
COo>5SS \ :
7| Modiied |DigGk |h3 |10 [PGK Ngssesu NS Qva| 2e12
ViV E‘,!ﬁgé Ch2-CH3 l\b;3=3e12 ViV
COC>588 LYH \‘%,,
o | Wodfied |HigG-  lH4 13  [PGK |G80GSG06BSS NS QVQ| 2612
Wy | bl | CRzCHS|[4=pet2 % Vil
hinge ViV %,
CEC>885
o7 | Modiied |nigGl- lH5 |15 |PGK |NY66668666650 ‘&\ NS Qval 2e12
Vi-vy | hlgB! CH2-CH3 {1 5=2e12 Y VE-Vi
hinge VI-VH K
GLC>888 %‘S%
7 Modified | higGl-  |H8 18 PGK  |GGGRIGEEESEGHG3G NS Qva 2e12
Vi-Vy | bigGl | CH2-CH3|L6=2e12 VWL
hinge VI-VH
COCE8S
Wodtied |higG- |7 |8  |PGK |coere NS Qva| 2et2
QGE.\;H hlgG! CH2-CH3 VigVy
hinge A
£CC>SES \
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FIG. 7

ALTERING THE LINKER AFTER THE EFD AND THE ORIENTATION OF V REGIONS
[N BDZAFFECTS BINDING EFFICIENCY OF MULTISPECIFIC FUSION PROTEINS

BINDING OF ZH7-SSShlgG-LiHx-2¢12 MULTISPECIFIC FUSION
PRO\‘[\%\NS WITH VARIOUS LINKERS TO WIL2-S AND CD28 CHO
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FIG. 9

estern Blots of Multispecific Fusion Proteins With H6 Linker
Absence of SMIP or smaller CD28 detectabls forms
B. Eresence of a SMIP sized form using CD20 anti-id Fab

A. Detection of 28312 BD2 B. Delection of 2H7 CD20
by CD28-murinelg BD1 by Fab: AbyD02429.2
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FIG. 10

. Binding of Multispecific Fusion Proteins With Variant

Linkers to WIL-2S Cells
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FiG. 11

Smary of SEC Fractionation of 2H7-ssslgG-2e12 HL
Multispecific Fusion Proteins with Variant Linkers

Linker 1D “Retention Time | % POI % Other Forms | SDS-PAGE
forPOI Analysis of
Clpavage at
\ EFD/BDZ juncion
H1 7.620 70.9 29.0 (Ves)
H2 7.589 \Q\T\; 32.5 (Yes)
H3 7.605 68.7 a4 Yes
H4 7.622 68.0 32,0 Yes
{shaulder)
H5 7.933/7.680 32.42/3394 | 3383 YES
{doublet with
shoulder)
Ths 7.901/7.60 34.6/20.3 36.1 Nyes
(doublet with
shoulder)
H7 7.788 84.2 15.8 (HMW)  |NO \\
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FIG. 12

inding of [2H7-sss-higG-Hx-2e12 HL] Fusion
wn‘.h Different Linkers to Cells Expressing
Target Antigen for BD1 or BD2

A. WIL-2S Expressing CD20
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FIG. 13

“Simultaneous Binding of BD1 and BD2:

Binding of [2H7-8ss-hlgG-H,-2e12 HL] Fusion Proteins with H3, H6,
and H7 Linkers to WIL-2S Cells can be detected with
CD{is:lgG_-i- FITC anti-mouse

250

200

150
MF!

100

50

p Lom

10 1 04 0.01 0.001
CONCENTRATION (ug/mL) ‘

—ae— H3 —st— HB

—&— HT —»— TRUO15 + CD28mlg + g a'

y FITC
—— 2¢12 HL + CD28mig + ga m FITC —e— gamFiTC m\\k

A




18/ 67

FIG. 14

A\, Blocking of Binding of 2H7-sss-hlgG-H7-G28-1 HL Protein
amos Cells by CD20 and/or CD37 Targeted Antibodies
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FIG. 15

ADCC Activity of 2H7-sss-hlgG1-STD1-G28-1 Variants
agai s{fJAB Targets
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FIG. 16

The Percent co\émg and CD40 Positive Lymphocytes
Present in Culiure after fﬁcubaﬁon with TRU-D15, G28-1 SMIP,
TRU-015+G28-1 SMIP%{ 2H7-sss-higG1-H7-G28-1 HL

24 Hours cD3* cpig* CD40*
Media 7% 7%
TRUO15 76% 7.9%
G28-1 SMIP 78% 7.8%
TRUG15+G28-1 SMIP - 76.3% 7.5%
2H7-ss8shlgG1-G28-1HL (H7) 78.4% 7.9%
72 Hours cp3* ch19*, chap*
Media 78.5% 7.9% 7.7%
TRUD15 85.2% 2.3% 2.7%
G28-1 SMIP 86.7% 2.2% 2.3%
TRUO15+G28-1 SMIP 87.1% 1.1% “ 1.3%
2H7-585higG1-G28-1 HL (H7) 86.7% 08% 7%
5
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FIG. 17

. Percent Annexin and/or Pl Positive B Cells in Culture after
lour incubation with Single or Multispecific Fusion Proteins.
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FIG. 18

A, Binding of 2H7-hlgG-G18-4 Fusion Proteins to Jurkat Cells
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FIG. 19

. ADCC Activity of 2H7-G198-4 Multispecific Fusion Proteins
amst BJAB Targets Using Human PBMC Effectors at 25:1
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_ FIG.32A
*
,

\{216 (HIGH} BINDING ELISA
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FIG. 32B

N, ED16 (LOW)BINDING ELISA
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FIG. 33

\ CD16 Lo binding to WIL28 bound SMIP/Scorpion
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FIG. 35

Production of 20x37 Scorpion in 125 ml Sha

Flasks at Day 10
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FiG. 38
Detelsfion of PE-CD20 mAb

450 .
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FIG. 41

% Survival
20x37 Scorpion Dose Response
ina R%l%os Xenograft Model

T = A= HulgG 300 pg
o w-, -3+ CD20xCD37 300 pg
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504 T e alal Xo- CD20xCD37 10 pg
1 ]
175 :
I N
"" ‘. b}
Ok T —
0 10 20 30

Treatment Day



48/67

FIG. 42

Targe% 2l Binding of 0129 Parent and Glycovariants
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FiG. 46
Activity of 20 f 0 Scorpion (closed) vs SMIP (open)
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FIG. 47

21 :5\2\0 scorpion vs NHL celi lines
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FiG. 48

SU-DHL-6 Response to Molecules
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FiG. 50
Activity vs SU-DHL-6
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FIG. 60
.6 Cells Treated with 20x37
Scorpion
< Anti P-TyrlP_, . AntiSykiP
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FiG. 3
A
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FIG. 4

B CGOAT ANTIHUMAN FITC 1:100
= TRUG15 5 ug/mL

= 2h7-2e12 LH Sug/ml

w- 2h7-2e12 KL Sug/mlL

103 104
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FIG. 5

256 -
A _
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FIG. 6A
BD1 EFD BD2
BD1 Linker 1 | EFD Linker | Linker |CH3 | Linker 2 Sequence | Fusion | BD2
Binding Effeclor (21D Length | COOH] {- restriction site} Junction | Binding
Domain Function (aa& with BD2} Domain 2
1 Domain Linker L2 RS-~
Plus VQ
R. Site 2e12)
2H7 Modified | hlgGl- | 8TD 20 PGK | NYGGGGSGBGESGREESG | NS QVQI| 2e12
Vi-V¥y | higGl CH2-CH3 V-V
hinge
COG->$SS
2H7 Modified hlﬁG% §Tb2 | 38 PGK  |NYG36G360605666686 | NS QvQj 2212
V-V RFQGI CH2-CH3 KYGGGESCHGESEEE6SG ViV
inge
ccc%sss
2H7 Modified | higGk {1 2(RS} {PCK |. NS QvQ| 2e12
Vi-Vy | higGl CH2-CH31| 1=2e12 ViV
hinge V-V
CCC>858
Modified | higGl-  {H2 8 666656 NS QvQ| 2e12
2Ty | higGl | CH2-cH3| [ 7=0e12 Pk R KT
hinge Vi-VH
£0C>858
Modified | higGl- 10 NYGBGGSG NS QVQY 2612
AT ey | GGl | CRZ-CH3| [ 3-et2 PeK SV e
hinge V-V
COC>88S
Modified | higGl-  |H4 13 |PGK |6O6G36E5G36 NS QuQj 2e12
B e | NGB | CRZ.CHa|{d=pend ’ ViV,
hinge V-Vl
£eC>858
Modified | hlgGl-  IHS5 15 |PGK |NYGG0GSGRGGS6 NS QVQ 212
ZGZ-VH higGl CH2-CH3115=2e12 ViV
hinge Vi-VH
GOC->SSS
2H Modified { higGl  1Hs 18 PGK | GGGGSGEGGSGE6GSC | NS QVQ| 2e12
VZ-VH higGl C1?|2~CH3 16=2e12 VR-VL
" | hinge V(-VH
G588
9H7 Modified | hlgGl  |H7 8 PGK  {GCPRCP NS QVQ] 2e12
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FIG. 7
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FIG. 10
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FIG. 11
Linker ID Reieniion Time | % PO % Othet Forms | SDS-PAGE
for PO Analysis of
Cleavage at
EFD/BD2 junction
1 7.620 70.9 28.0 {Yes)
H2 7.589 67.5 32.5 (Yes)
3 7.605 688.7 314 Yes
H4 7.622 68.0 32.0 Yes
(shoulder}
H5 7.833/7.680 32.42/33.94 33.63 YES
{doublet with
shoulder)
1 He 7.001/7.69 34.5/29.3 36.1 YES
{doublet with
shoulder)
H7 7.788 B4.2 15.8 (HMW) NO
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FIG. 12
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FIG. 13
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FIG. 14
A
300
250 A Anti-CD20: 25 ugfmi
Anti-CD37: 10 ug/ml
200 ’\\
MF 150 \\
50 -
.
10 1 0.1 0.0
CONCENTRATION (ug/mL)
—&— 2H7-$55-higG-H7-G28-1 HL alone —a— Plus anti-CH20 + anti-CD37
—&— Plus anti-CD20 -3¢— Plus anti-C037
B
jig 9 Anti-CD20: 25 ug/mi
_ ART-CLI37: 10 ol
250 ‘\s\
MEr 200
150 > N
100 \ \\
50 \:\ m&;\%q‘h g
0 : r— —
10 1 8.1 0.01
CONCENTRATION (ug/ml)

—<&— 2H7-558-higG-H7-G28-1 HL alone  —=— Plus anti-CD20 + anti-CD37
—a— Plus anti-CD20 —x— Plus anti-CD37




% SPECIFIC KILLING

70
60
50
40
30

20
10

20/ 67

FiG. 15
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FIG. 16
24 Hours ch3* D9 CDap*
Media 7% 8% 7%
TRUD1S 76% 8.5% 7.9%
G28-1 SMIP 78% B.9% 7.8%
TRUQ15+G28-1 SMIP 76.3% 8.1% 7.5%
2H7-ssshlgG1-G28-1HL (H7) 78.4% 8.9% 7.9%
12 Hours cD3* coigt Ch40*
Media 78.5% 7.9% 7.7%
TRUO15 85.2% 2.3% 2.7%
G28-1 SMIP 86.7% 2.2% 2.3%
TRUO15+(G28-1 SMIP 87.1% 1.1% 1.1%
2H7-s8shlgG1-G28-1 HL (H7} 96.7% .08% A%
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FIG. 17
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FIG, 19
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FIG. 324
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FIG. 32B
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FiG. 38
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FIG. 41
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FIG. 42
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FIG. 46
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FIG. 48
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FIG. 50
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FIG. 60
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