Rapid Discovery of High-Affinity, Human Antibodies Against 17 Immuno-
Oncology Targets Using Molecular Genomic Screening Methods

Abstract. Mouse hybridomas are highly inefficient, capturing only about 0.1% of the
total B cell diversity in the immunized mice. As a result, discovery programs that use
mouse hybridomas often struggle to find high affinity, developable antibodies
against certain challenging targets, even when using humanized mice. We have
leveraged novel molecular genomic screening methods that combine
microfluidics, multiplex PCR, yeast single chain variable fragment (scFv) display,
and fluorescence activated cell sorting (FACS) to rapidly discover high-affinity,
human antibodies against 17 immuno-oncology targets using Trianni humanized
mice.

Antagonist targets: PD-1, PD-L1, CTLA-4, LAG-3, TIM-3, B7-H3, B7-H4, TIGIT,

TLR2, TLR4, CSFIR, VISTA, CD47/
Agonist targets: OX40, GITR, CD27, ICOS

Our technology is significantly faster and more comprehensive than conventional
hybridoma screening, going from immunized mice to a broad range of sequenced
and functionally validated human anfibodies in ~2 months. Using this process, we
rapidly identified >2300 unigue monoclonal antibodies (MmAbs) to these targets.
Several of the candidates for each target were evaluated as full-length antibodies
for binding kinetics and epitope binning using surface plasmon resonance (SPR)
and for function using cell-based reporter assays. The fop antibody candidates are
now undergoing affinity maturation and non-clinical efficacy studies to assess their
developability. We have created a massive portfolio of human antibodies against
a wide range therapeutic targets.

Figure 1. Our massively parallel single cell platform. The only platform for deep sequencing and
repertoires.

profein analysis of millions-diverse immune
bioinformatics are performed at each step.

Next generation sequencing and

Generate sckv

display library

~,
Y

J

O’

.

Tissue of Isolate cells Physically link Clone into
iInferest antibody expression
subunifs vector ’

Generate full-length
secreted antibodies

Figure 2. FACS sorting data for select targets. Trianni humanized mice were immunized with the
indicated ftarget using a rapid immunization protocol, B cells were isolated from spleen, lymph
nodes, and bone marrow, and processed through our single cell platform. The libraries were FACS
sorted for binders (showing examples from lymph nodes).
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Figure 3. Example sequence enrichment of select LAG-3
antibodies. Deep sequencing before and after 2 rounds
of FACS sorting determined the enrichment of individuadl
mAbs. For LAG-3, three individual mice were processed
independently (the FACS plot in Figure 2 is for LN 3).
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Figure 4. Clustergram of anti-LAG-3
mAbs with abundance >0.1% post-
sort. mAbs within a cluster differ by <9
amino acids across the entire heavy +
light chain V(D)J sequences.

= Each color represents an individual mouse.

= Circles from spleen; squares from lymph
node

= The distance between mAbs represents the
similarity between the sequences

Figure 5. SPR kinetic analysis for select targets. Carterra array SPR kinetic technology was used to
determine the affinity for select mAbs from each target. Sensorgrams for select targets are shown.

LAG-3 (K, range 0.8 — 11.5 nM)

m o om0 o0

VISTA (K, range 0.12 — 120 nM)

mmmmmm

m

&0 M 1w

180 7
05 tVISTAS 20 WISTAIT 18 107 tVISTA25 lug
=210 = 'm = z-a
X El
g 150
g1 /M_

STRS0 || ) eesetmeeggnae, | )
ﬁ q%gg m qz‘a

g % /\
<«
50 7 e
A o ————
00

8
i {)ﬂ,w
3 wwmmm%wm
0| Smpemenar =
000

o PSR R g
W @ 6o & 1
Time )

100 B

S 45 tCTLA414 b
ERd ERs
P T
£ /\ £
FEE 4 30
P g3

i
0
400 00
Timi
i ¥ b
B fm ? 5 L&""'“w‘
2 s

mmmmmm

33 tCTLA4.10 ‘3
EE)
g ©
2w

m G T
;wﬁﬁﬁtﬁxm w” ““
800 000

47 tCTLA4.30

46 tCTLA4.22 :’g
% 4
//’VW g

i

b SeCTLA4S | @
S @ o
E //“’(\""&m\mmw,

R

0w et
™ 20 om0 1w

34 tCTLA4.18 i;
% 80|
i

ll)/l\——___ ]
10

n 20 tCTLA4S x 21 tCTLA4.13
5 8 =
ER = 4
HE £y
Zm o
i
00

R i
iizg/iﬁﬁ—— LR
B 0

S71CTLAATT @

5 tCTLA4.26 o
//% £
E 30
@ & 20
20 /\_‘ 0

e v v o
200 400 600 800 1000

S581CTLA419 f_’

200 mmmwmo

_____.,...-:-__.......,....
200 Lol 00 00 000
Timé
200 400 600 800 200 400 00 800 000
Time (s} L
VISTAT1 u I
1 ) 210
140 e ™

00 40 60 0 1000
Time (5}

59 tCTLA4.27

L k]
» iﬁ::w%% b 1
) 0 0
W 40 w0 a0 0w w40 0 w0 1000
Time ()

12 8 tCTLA4T H
=10 s &
Ew ﬁ% £
E o E =0
g 0 /\ B

= 07 sttt gt
0
W A0 &0 e 0w

o -}
:5’( 40 El 40
£ 3 £

Mwwwwmwvwmm £

k] § i
A 10/

o

600 00 1000 200

- f,gé;;;;%%%%%%ggﬁ%ag /ﬁwéggggggxﬁﬁwhmm

. v o
[ 10 200 400 600 800 1000 40 600 800 10
Time (3} Time [ e (s) Time (5]
2 691CTLA4IS | © 01CTLAL23 | 1(CTAd31 | 1 WicTAs | aaz | @ 821CTLAL20
‘ i 2 e 2% H
H i5 : £g S i
id i i P8 T T by in
”la/giﬁwj“w”?g O el “‘D/M—R"': ™
8 o . o 3 0 PR P s
&0 [ o] 40 600 00 1000 00 40 600 B0 1000 20 400 60 an 1000 200 0 600 80 1000 200 0 60 B0 1000
Time (s} Time (s}

Time (5

120 3 1CTLA4.28 o
e -
. = a
¥ 3
iy Y B 0
i o /\\1} g 2 S 2
= = 10 T 10

P R I I )
L

o
0 0|
200 40 0 200 1000
Time (s}

921CTLA48 @ 93 tCTLA4.16

Time (5}
i 94 tCTLA4.24
;E //%

Time (5]

“ 95 tCTLA4.32
BN //\\\
§ 50
i @
*gﬁfjjﬁﬁﬁr

10/

Tttt
0 40 60 BN 1000

0] & .

-3533EEEEEEEE 3885583858 -352EEEETEE -438BEESES -888BEESES
5 5 5 5 5
g H g g g
2 B % B B Fl
Y e 2 a ) EE)
z8 c8 g ig 8
@ o
= 2 . @ . g =
g - | 8 S s 8 8
] = 2
5] 5 5
2 = I P Bz 2 k
g = B 5| 8 Nl 8 8
besporea L) Resporra 11 Respore: (11 Respare (11
oussBEESEY ousssEEEEEEE | onsseBEEEE  ousesBEEEEH
g ¥ B

i " Vi
0 40 60 0 100
Time (s}

Figure 6. Cell-based functional assays for select targets. mAbs were tested in cell-based reporter
assays (Promega). For LAG-3 and CTLA-4, blockade of the antigen/ligand interaction causes an
iIncrease in luminescence. For OX40 and CD2/, activation of the co-stimulatory anfigen causes an
Increase in luminescence.
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