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FIG. 3
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FIG. 4
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FIG. 5
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FIG. 6A
BD1 EFD BD2
BD1 Linker 1 | EFD Linker | Linker |CH3 |Linker 2 Sequence | Fusion | BD2
Binding Effector (21D Length | COOH| {- restriction site} | Junction | Binding
Domain Function (aa& with BD2| Domain 2
1 Domain Linker g..? RS--
Plus VQ
R. Site 2e12)
2H7 Modified | hlgGl- | STD 20 PGK | NYGGGGSGEGESEEEESE | NS QVQ| 2e12
VI-VH | higGl CH2-CH3 V-V
hinge
CCC->88S
2H7 Modified h[ﬁGi- STb2 | 38 PGK | NYGOGRIGEE0566663G | NS QVQ| 2e12
VIV g!gGl CH2-CH3 NYGBGGSGEGEGGEGSG VL
inge
ccc%sss
2HT Modified | higGl-  |H1 2 (RS} [PGK |. NS QVQ| 2e12
V-V | higGl CH2-CH3 1| 1=2012 ViV
hinge V-V
COC->88S
Modified | higGl-  |H2 8 666656 NS QVQ} 2e12
2y | hlgGl | CH2-CHa|[2=pet2 PeK ViV
hinge Vi-Vy
CoC>888
oH7 Modified | higGl- 13 10 PGK [NYGGGGSG NS QVQ| 2e12
Vi-Vy | higGl | CH2-GH3{{ 3=0e12 ViV
hinge Vi-VH
COCHESS
OHT Modified | higGl-  |H4 13 PGK {GGGGSGGEGSE NS QVQ| 2e12
V-V | hlgGl CR2.CHa L4=2e12 ’ ViV
hinge V|-V
CCC->$85
IH7 Modified | higGl-  JH5 15 PGK  |NYGEGGSGEGGSG NS QVQ| 2e12
Vi-Vy | DigGl CH2-CH31L5=2¢12 ViV
hinge Vi-Vy
COC>8SS
2H7 Modified | higGl-  |Hs 18 PGK |GGGGSGEAGSEE6636 | NS QvQy 212
Vi-vy | higGl CH2-CH311.6=2¢12 ViV
hinge V(-VH
CCC>S88
Modified | higGl-  1H7 8 PGK | 6CPRCP NS QvQ| 2et
A | | Chocr L
hinge
CCC>88S
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FIG. 6B (1 of 5)

Constructs

Name BD1 Hinge EFD Linker BD2
TT-ses TigG STDV-2e12LH (247 (VL-VH) Imge1 S5 [WgGorhigs  [SBT  [2et2 (VLVH)
-sos gG-STD1-2612 AL [2HT (VL VH) |hlgG1-SSS hgGorkigG  [S1D1 2612 (VL)
2H7-ss5-higl-STD2-2612 LH m?(vi-vn) Ihlth 888 ifgzé”f:?g’ém 5102 212 (VL-VH)
s higG 8TD2-2e12 AL [ZH1 (VL-VH) lhlgst 555 ﬁgﬂﬁ%& Se |12V
T cso g STOT2e12LH |27 (VL-VE] 'l;l.lgéb&c higGorhig8  [S101 |22 (LVR)
T<shigGSTO2 2612LH |27 (VL) .lhlgm-csc mggaosr;gs:z: S XY T
eGSO, RV  [Gi<sc [heGorhigs  [STDT  Jeet2(UVHY)
mmomgsmpz.zen L |V {iget <sc mg;: S - e (A
AT evehgGHTJe1atH  [BTVLVE)  [hig1 -855 ?;g;g;?gg f 2612 (VLVH)
HI-csohlgG-H1-2e12LH 2H7 [VL-VH) Jhlgm-wc [?Pi%g aoé’};?gs ‘ Hi- 2012 (VL-VH)
TssehigGHI eIzl |27 (VL) !mgm 558 rﬁgﬁm i W)
e o eT7 L v'aazm.vfn [Hige? -oxc hjgs"ort?;g{:s‘ I 7212 (VHHVL)
T hgeTE2e1Z LN o (AVF)  |higG1 -€55 higo d:‘mg?& W mz(vm)
FToongGHa el [ (VH)  [higGt s mﬁs\ 2 2612 (VL-VH)
TeehgGHoZelAL  |FU(VH)  |hgG1-SsS g6 ot'mg'c\ HZ Ze2 (V)
TG [0 MV higo1 s »hm%% Inz 2612 (VI VL)
2H1-sss-higG-H3-2e12 LK 2HT (VL-VH) 'htgG‘l -888 ?ﬁm ‘ lﬂa 2e12 (VL-VH)
FsohlgeRa2e12lH |2 (V) IhIgG‘I-w.c :x;gGorh.lgG) /s 2612 (VL)
T HgGHB ezl [T A-VF) Ng61 555 ?ggaglgzg H3 2612 (VL)
oG BeelItn (2 V) [hig61 -esc z%gg;s‘ 3 2612 (VA
e tgoAZelI Il |21 (V) [higG1 -S55 ?;g?gao;:sgas& e 2612 (VLVH)
oot eiatl | HVIVH)  [higG1 e ?;%c;a 313381 Ha 2612 (VL-VH)
e HigG A 2eIZL 2T (V) ' 2612 (Vi)
oG 212l |2HT (M-VH) 2612 (VL)
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FIG. 6B (2 of 5)

Name BD1 Hinge  |EFD Linker 8D2

FisoshigGHB2e1ZLH  [BHTVLVH)  |Ng61-S5S [NgGortigh |15 212 (VLVH)

HochgG G212 LH [T (M)  hgei<sc |igGorhig  [H6 212 (V-VH)

e TGCTE2e L [P [ige1S5S |gGorhigs s 212 (VYL

eoTGHEZe12 (N |27 (V) [hgB1csc [gGorhigs  [HS 712 (VL)

s HGgGHEZe12LH |27 (W-VH) Imgm 55 [igGorhigE  [6 7612 (VLVH)
. : {|

T oHGeTB2e1ZIH |20 (VA [hig6i-csc |gBorhigs 1 212 (VL-VH)
. . 1S}

s NGB Ze1ZHL [T (A-VH)  [Ngo1-658 {hgGorkigS  |HB 212 (ViPVL)

o }(P23RS/PINS) '

TicschigeHB-2e12LH |27 (VK 'hlgGi-w: hgGorhigs B 212 (VL)
38)

TiswhgGHT 212l |2 (A-VH)  [hig6t 555 [hgBorhigs 7 2612 (VL-VH)
188

oG ZelZ [TV g6t <sc [higBorhige [T 2612 (VLVH)
1S

A TgGITZe1ZHL  |IT (V) [nig6t-Ss5 JngGorhig  [H7 2612 (VFHVL)
1)

PG 2e1ItH |V [hght o |higGorhigs i 7617 (VL)

e hGG-STDIG2E1LH |27 (VeVA)  [hgB1-SSS {higSorbig6 - [ST91 G281 (VL-VH)
(P2ABSPINS)

e NGG STDIGIB1HL [PHT(ALVH)  |higG1-565 |higGorhigG  [STDT G281 [VLVH)

SHTss g STD2-G2&1LH |21 (VL-VH) G281 (VLVH)

2H7-ss5-hlgB-STD2-G26-1 HL 2H7 (VL-VH) 6281 (VW)

T chige STD1-GZo1 LN |2 (WLVE) |higG1 <s¢ G261 (VL-VH)
(P238SPIHS)

GG STOR G LN |3 (VK]  [higGi-csc |higGorhigG — JSTD2 G261 (VW)
(P2AESPANS)

e STDI-GBHL |2 (WLVH)  [gtcsc [hkGorblgG —ISTD1 G281 (ALVH)
331S

TG STOLGB1FL |2 [LVH)  [higb1csc [higGorhig —1STD2 G281 (ViFVL)
SPAMS)

e TgGHI G 1L |27 (V) [ng61-5SS fhigBorhigG — [Ht G281 (VLVH)
(P238Se331S)

achgGHIG2B1 (H  [HT(VLVH) g6t <sc [higGorhigh 1 G261 (Vi)
(P238S/PAHS)

TG GZe1HL [P (VLVK)  [nig61-SSS [nigGorhigh  JHY G281 (VL-VH)
3181

oG G L |7 (VLK) [nigo1-csc [nigGorhigG s G261 (VL)
(P23BS/PINS)

JHT-sschigG-H2-G28-1LH  [2HT (ML-VH) Imgm 855 |higGorhigb  [H2 G28-1 (VL-VH)
(P23BSIP3AS)
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FIG. 6B (3 of 5)

Name BD1 Hinge EFD {Linker BD2

2H7-csc-higG-H2-G28-1 LH éH? {VL-VH) IhlgG1 -6st I?gegggs } H2 [628-1 (VH-W)
JHI-sss-higB-H2-G284 HL  |2HT (V) ]h1961 -S55  [hlgG or higG lﬁz 628-1 (VL-VH)
H7-csc-higG-H2GB1LH  [2H7 (VL-W) ’blgm-esc ;pésmo%%asm qu G261 (VH-VL)
TssohigG-Ha-GRB-1 L0 [2H7 (VLVH) _ |nigB1 -558 mm% le lG?ﬂ-t (VL-VH)
2IcschigGHEGHEA L [HT(MLVH)  [higGt<sc [higBorhig6  JH3 Iezm (VHML)
T ssshigG T8 HL  [2H97 (VLVH)  [hg61-585 ;aplgggusr%éﬂ H le&i VLVH)
THicsohigGHI-GZB1 LR [2H7 (VLVH) lhigm-wc higG o g 'Ha Ieza-1 (VH-WL)
oHi-ssshigGHa-GB1LH  [2H7 (VLVH) }hIgG‘l -S5S |hgGorhigG  JH4 '628-1 (VL-VH)
JHI-csohlgG-HA-G2&1LH  [2HT (VL-VH) Ihlgm-wc higGorhigs  |Hé Iezw (VA-W)
PHI-ssshigG-HA-G2B-THL  [2H7 (L-VH) |mg<;1 -85S ﬁ%ngm Im Irszm (VL-VH)
IIcschigGH4-G2B-1LH  [2HT(VLVH)  [higGl csc hlgGuhl;!g:(iS’ ‘m |G28-1 (VW)
PH7sss-higG-HS-GZHILH  [2H7 (VL-VH)  [higB1-S88 ?pigzsaaoé&ggﬁ [Hs G281 (VH-W)
THrssehgGHS-G2-1 LH  12A7 (VL-yH) ‘hlgG‘l-wc mﬁm 3 G5 (VAW
m.sss,mgs-u&sza IH |37 m-vu) hig61-558 :{gs”os«ggg& lus G281 (Vi L)
JHi<csc-higG-HS-G28-1LH  [2H7 (VL-VH) Imgm@ MgGorhIg(is‘ !HS 16281 (Vi-W1)
2H7-sss-higG-HE-G261EH  [2HT ML-VH) lhlgGi -85S [higG or higG lﬂa G281 (VL-VH)
ZHI-cschigG-HB-G281LH  {2HT M-vn} IhlgGI-tsc :;’tgms) [H6 G261 (VL-VH)
JH7-ssshigGHE-G281HL  |2H7 (VLVH)  [higG1-58S hlgGorhlag;s‘ He G281 (VH- VL)
PHIcsohigGHo-GZB-1LH  [2HT (VLVH)  [hlgG1 -csc };ws) lns G281 (VHW)
H7-sschigGHI-G281LH  [2HT(VI-VH)  |hig61 -SSS ?é%i”é;'agﬁm 'H? Ieza-t (A-VH)
THi<schigGHI-GZBILH  [HT(VLVH)  |higB1 -csc mgeorn;ggm W7 {6281 (VL-VH)
THT-sss-higGHI-B261HL  [2HT(VL-VH)  {higBt -SSS higGorhlggs! H? G261 (VL)
Hi<schigGHIG2B-1LH  [2HT(VLVH)  [higB1 <sc gmlsggs‘ IH? G281 (VHWL)
Hi-sss-higG-STD1-GIS4 LH  [2H7 (VL-VH) ’mgm -85S ﬁgg;égiag;s) IsTD G194 (M-VH)
Hi-sss-higG-STDI-GIS4 HL  [2H7 (VL-VH) 'hlgt.‘ﬂ .58 ?;ggaoégsggs‘ STD1 G194 (Vi-VL)
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FIG. 6B (4 of 5)

Name BD1 Hinge EFD Linker BD?
F7-ssshigG-OTDZ-GISALH [2HT(VLVH]  |higB1-88S [higGorbigG  18TD2 G194 (A-VH)
(P23BSPINS
TH7-ssshgG-STOZ-GIo4HL [2H7 (VLVH)  [hig61-55S fhlgGorhig  {STD2 G194 (VHW)
Hi-cschigG-STDI-GIS4LH  [2H7 (VL-VH)  higBt csc ;mm STD G194 {(VL-VH)
H7-cochigG-STD2-G1G4 LH  J2H7 (VL-VH} ‘hlgGi <S¢ I{;ig?G 3:&?3(%2 STD2 6194 [VHW)
* [H7csohigG-STDI-GIS4HL  [247 (VL-VH)  fhigB1 -csc |hlgGozhlgG STD1 G194 (VL-WH)
2Hi-csolgG-STD2-GI1S4 HL  J2HT (VL-VH)  [higB1 csc hlgGothkgf;S‘ ST02 G194 (VHVL)
m}-sss-hlg&m-sm TH  [MIOLVH)  (higB1-88S hlgGmhigC%:: H1 194 (VL-VH)
T cohgEHIGISALH  [tHT (-vH)  [higi-csc igGorhige G194 (VL)
A S higGHIGIB-AHL [T (MVH)  [hig61-SSS [hlgsorhiggs\ H1 G194 (VL-VH)
HTcsohigG-HI-GISAHL {27 (M-VH)  higB1-cs¢ ms\ Hi 15194 Ve
2.l-i7-sss-hlgG-H2—G19-4 H [#HI(VVH)  [hig61-SSS ?%bgm He 16184 (L-VH)
FcschigoHZ-61941H  [2HT (MVH)  [higBi -osc ?;323 0&335 ‘ H2 G194 (VL-VH)
Hi-ssshige-H2-G194HL  {2HT (L-VH) lmgm -855 ?mggsx H? G194 (Vi-VH)
THicohgGHZGIGALH [T (A-VH)  [higB1csc (GG mh:.-; o H2 G194 (VL-VH)
HT-sssgG-HE-GIS4LH  [217 V-VH) lmgm -S58 ?mggﬁ H3 G194 (VL-VH}
o higGHaGISA L [2HT (Vi-VH)  [higGl s :ggGuhlgG ‘Hs 16194 (ViW)
BT ssshigGHBGIS4 L 27 (A-VH)  [hig61-SSS l:n;gsorhlgs lﬁs G194 (VL-VH)
PHT-cschigB-H3-G19-4 LH 2HT(VLVH)  {higB1<cs¢ ?;gg o higG lus 16184 (VH-WL)
s higGHA-GISALH  [ZHT(VLVH)  [higG1 -8SS ?Ms‘ [Ha G104 (VL-VH)
Hi-cschigG-Ha-G194LH  [2HT (VL-VH) ihigm-m I?égzgaoégag_sis H4 6194 (VHWL)
FTssshgG-HA-GIG4 HL  {2HT (VL-VH) lmgm -888 Téﬁa %‘39 Hé G194 (VW)
Hi-csc-higG-HA-G194 LH | ZH7 (VL-VH) Ihlgm-csc m{gm Hé G184 (VHW)
TsMgGHS 014 |27 (WVH)  JnigGi S8 42:199(3;_ 803:;!39361 . H5 G194 (VL-VH)
Ao hlgGHE-GI94 LH  [ZHT (VLK) higG1 -csc ?;gr; osr,t;;gasm HS G194 [VHAL)
oHl-ssshigGH5-GI4 HL  [2HT (V) lh[th -§58 :1;228 Ost;lg:ﬁ \ |H5 G194 (VL-VH)
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FIG. 6B (5 of 5)

Name BD1 Hinge EFD rUnker 802
HTcsohigGHSGIS4 1N 2H7 (L-VH) lhIgG1-w: hgGahigs  |HG G194 (VIFVL)
e hgGHBGIHATH  [2HT (VLVF)  [NgG1-SSS [nigGorhigh  |Hb G194 (VL-VH)
e hGGHeGISA N [N (V) [NgGi ¢ |nlgBorhigE |G 5194 (VL-VH)
TS RGGHOGIHARL  [B7 (VF)  [Ngot 555 n Ias G194 (VHFVL)
DHGohlgGHE-GIS4 LN (2H7 (MVH)  (higBt -csc 3 . HE G194 (VH-W)
e TG HIGIodTH  [F7 (VLK) [nigG1 558 h‘higG 5] CT54 (V)
oo MgGHI-GIEA R 27 (VLVF)  [NlgG1 -6 h W7 G194 (VLVH)
TS TG HIGIGANL [ (AVH]  [igG1 555 hu H7 GIo4 (W)
?H?-mc-h}g{";‘-ﬂ?-G‘lMLH HT(VLVH)  [bgGi<csc M6 aihlg"t‘:SL Wi lsm VL)
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THL-82D
Z19z-9H-961y-sss He
SLONYL

THZLe¢
on|g 898
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6x His-HRP
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FIG. 10
A
300
—o— TRUD15
250 —a— H1 u
0 |
MFI 0 —— M4
15 —e—— H5 |
100 m
50
100 10 1 0.1 0.01 0.001
CONCENTRATION {ug/mL}
B
250
200
150
MF|
100
50

0
100

CONCENTRATION (ug/mL)

—e— TRUO1S —a— H1 —h— H2
—— H3 i H4  —e— H5
—t— H8B
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FIG. 11
Linker ID Relention Time | % POI % Other Forms | SDS-PAGE
for POl Anglysis of
Cleavage at
EFD/ABD2 junction
H 7.620 70,9 28.0 {Yes)
H2 7.588 67.5 325 {Yes)
H3 7.605 68.7 314 Yes
H4 7.622 68.0 32.0 Yes
{shoulder}
H5 7.933/7.680 32.42/133.94 33.63 YES
{doublet with
shoulder)
1 He 7.901/7.69 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

250

ZOO*Z-’N\
150

MF! \‘\\\
100 )\\&\
50 .
0* \e " L L =
0 1 0.1 0.01 0.001
CONCENTRATION (ug/mL)
~—H3 —8—HE6 —&—H7 —s— gah FITC
B
350
250, |
> T/\:\\\
150
MFI \\
100 NN
50
0> VRN e
0 1 0.1 0.01 0.001

CONCENTRATION (ug/mL)

—— H3 —&—H6 —a&— H7 —s— gahFITC
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FIG. 13

250
200
150 |,
MFI
100
50
0 b3
10 1 0.1 0.01 0.001
CONCENTRATION {ug/mL)
—e— H3 —u— HB _
—&— H7 —»— TRUOG15 + CD28mig + ga m FITC
—k— 2e12 HL + CD28mig +g am FITC —e— gamFITC
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FIG. 14
A
300
250 " Anti-CD20: 25 ng/ml
Anti-CD37: 10 pg/mi
200 \\
MFI 150 \\
0 -
10 1 0.4 0.0t
CONCENTRATION (ug/mL)
—— 2H7-555-higG-H7-G28-1 HL alone —=— Plus ant-CD20 + anti-CD37
—a— Plus anti-CD20 —3— Plus anti-CD37
B
oL Anti-CD20: 25 pg/mi
] AntFCD37. 10 pg/mil
250 \s\
MF] 200
150 T NN
100 \ \\
50 DA
W =g
0 r '
10 1 0.1 0.01
CONCENTRATION (ug/mlL)

—o— 2H7-585-higG-H7-G28-1 HL alone —=— Plus antl-CD20 + anti-CD37
—a— Plus anti-CD20 —— Plug anti-CD37




% SPECIFIC KILLING
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FIG. 15

0 A ; .
100 10 1 0.1 0.01 0.001
CONCENTRATION {ug/ml)

—o— G28-HL —a&— 2H7-588-higG-STD1-G28-1HL

—a&— 2H7-S85-higG-STD1-G28-1LH
—ea— TRUO15

—— (G28-LH
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FIG. 16

24 Hours cD3* cD19? Cb4ag*

Media 7% 8% 7%
TRUD1S 76% 8.5% 7.9%
G28-1 SMIP 78% 8. 9% 7.8%
TRU016+G28-1 SMIP 76.3% 8.1% 7.5%

2H7-ssshlgG1-G28-1HL (H7) 78.4% 8.9% 7.8%
72 Hours cp3* cpigt CD40*
Media 78.5% 7.9% 7.7%
TRUB15 856.2% 2.3% 2.7%
G28-1 SMIP 86.7% 2.2% 2.3%
TRUO15+(G28-1 SMIP 87.1% 1.1% 1.1%
2H7-ssshigG1-G28-1 HL (H7) 96.7% 08% 7%
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FIG. 17

A
2H7-sss-higG-
H7-G28-1 HL. [
TRU-015 (10) +
.. ©§2811H(5) _
TRU-015 (20) +
% G28-1 LH(10) |gmmpm DS
,?;’ G281 LM 10
B 20
TRU 015 {77777
Media —
o 10 20 30 40 50 60 70
% Annexin V / Pl Positive
B
2H7-sss-hlgG-H7-628-1 HL Yy
TRU-015 (10) + G28-1 LH {5)
— J
D TRU-015(20)+ G281 LH(10) Ll o
% @10
S 628-1 LH B 20
A
TRU 015 Ty
Media

0 10 20 30 40 50 60 70 80

% Annexin V / Pl Positive



MFI

23767

FiG. 18
A
50
40 K”‘\
_ "
3 8
z ‘\\k\\
20
10
o Pay ' PAS e VA . i
100 10 1 0.1 0.0%
e 2H7-588-hIgG1-8TD1-G194-HL —=— 2H7-csc-higG1-STD1-G194HL
e 2H7-588-hlgG1-STD1-G194LH  ~—¢—gah FTIC
B
600
500
400 +———
300
200
100
g
0 : o
100 10 1 0.1 0.01
—e— TRUO15 g 2H7-585-higG-STD1-G194HL

~—&— 2H7-csc-higG-STD1-G194LH  —«— 2H7-s85-higG-STD1-G194LH

—#— mock
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FIG. 18

j/

'\

% Specific killing
D
[

0 r - . :
100 10 1 0.1 0.01 0.001

CONCENTRATION (ug/mL)

—o— 2H7-sss-higG-STD1-G19-4LH —=— 2H7-csc-higG-STD1-G19-4 HL
—t— (519-4 —»— G18-4 + TRUO1S
el TRUDTS —e— media
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