MULTI-FACTORED IMMUNOGENICITY RISK ASSESSMENT

APPROACH FOR BISPECIFIC IMMUNE-CELL ENGAGERS N t-”"‘“'sl «5
M1130-01-05 Soorya Seshadri', Frances Terry!, William Martin!, Amy Rosenberg’, a |0na ‘“

Anne S. De Groot* BiOteCh nOIOgy
EpiVax, Inc., Providence, RI CONFERENCE

CONTACT INFORMATION: info@epivax.com

P U R POS E M ETH O DS (A) HLA DR Supertypes offer (B) Protein Sequence epitope content determines immunogenic potential CO N C LU S I O N S

broad global population
All sequences were analyzed using a representative of HLA-  coverage ‘Tregitope™
1 + 1 - Tregitope™ = Tregitope™-Adjusted Immunogenic Potential

Detect and prEdiCt immunogenicity and Anti-Drug DR supertypes that cover >95% of the worldwide human
Antibodies (ADA) for bispecific antibodies population. (A)

T cell epitopes were mapped for each complete protein

In this study, observed ADA incidence differs by <5%
from ADA predicted by a traditional method for three of
the six bispecific antibodies analyzed, indicating the

DRB1"0101
DRE1*0301
DRE1*0401

* Immunogenicity risk assessment has become an essential component of

developability appraisal for biologic drug candidates including sequence as well as their constituent domains using the oreraro need for consideration of additional factors to fully
monoclonal (mAb), bispecific (bsAb), and multispecific (msAb) antibody EpiMatrix algorithm. (B) e characterize immunogenic potential of innovative new
constructs. The incidence of anti-drug antibody (ADA) formation is . ISPRI distinguishes regulatory T cell epitopes (Tregitopes™) S ] . ) i
correlated with CD4+ T cell epitope content, which can be modeled using from T effector epitopes in the analysis of the DRE1*1501 — — multi-specific therapeutic candidates.
in silico tools. : : : : : Tregitope-replete protein with low Igh Immunogenicity protein full o
immunogenic potential. JanusMatrix™ is able to compare T immunogenic potential cell epitopes and EpiBars (Effector) * Notably, clinical sample sizes were small, and differences
* |SPRI, (Interactive Screening and Protein Re-engineering Interface) an in- cell epitope clusters against human proteins to see if they . .
" : - : were greatest, on average, for molecules with CD3-targetin
silico toolkit developed by EpiVax, Inc., can rapidly assess the overall are similar at the 2, 3, 5, 7, and 8 (TCR facing) positions of (C) T cell phenotype oRar o1 g 8 | g g
immunogenic potential of a biologic and identify T cell epitope clusters the nine-mer, which may cause recognition of these nine-  ulmtes i prar 03! domains, such as , potentially due to
h tribute to it. ! " T ) ] DRB1*0701 VT -
that may contribute o mers as self by T cells. “Self-like” regions and Tregitopes™ response DRB1+0801 abrogated Treg activity and Teff escape from suppression

DRB1*0901

through provision of potent costimulatory signals or other

may promote tolerance, giving a more accurate | ORB11101
OBJECTIVE representation than volume of epitope content alone. (C) S mflamma.tory cytokn?es 3, I.n such cases, absolu.te epitope
. Immunogenicity scores are predicted and compared on a | | content (i.e., Raw EpiMatrix Score) may be an important

Describe the adaptation of an approach validated by mAb clinical data® scale created from a large number of random sequences T;fifticszf g V. Tregitope . 0 a0 a0 a0 so s0 70 80 e 100 10 indicator of immunogenic risk.

to the analysis of immunogenic potential of msAbs, in which immuno- with amino acids at naturally occurring frequencies, . Th tential i t of Treo | . tis aleo visible in
informatic tools are applied with consideration for clinical and mecha- normally distributed around zero in order to characterize Z-scores denote HLA binding likelihood —  Tepio’ D BT [RESUESHRESIScsasmen = POten If\ mpact 9 rei.lmlpl)alrme > ITO VI:I c!
nistic factors for a comprehensive estimation of immunogenic risk. the T-cell epitope content. molecules that do not specifically target T cell surface

markers, such as Navicixizumab, for which the blockade of

"zoxe.... Immunogenicity assessment of DLL4 would be expected to diminish Treg induction and
bispecific antibody-based @ == == un W , | RawEpiMatrix | Tregitope-adjusted EpiMatrix | Observed | . . ' immune activity, possibly contributing to its observed high
lmmun()therapy in OnCOIOgy y DART andAbs R ES U LTS TargEt | Target m Predicted ADA m bredicted ADA ADA Inical Status . i .t

IMmmunogenicity.
Yrchn Zr, HocianL Py Mtk A Koo farc st @a& %@ @g %‘9 Teclistamab  BCMA on myeloma cells e -3.81 9.27% -27.05 1.32% 0.50% FDA Approved 8 Y
elly Hainline,” Lynette ea, Jane Parnes,” Danie yC Q Most Immunogenic - , - , - .
80.00 otential Tregitope-adjusted EpiMatrix Score  Raw EpiMatrix Score Elranatamab* BCMA on plasma cells 21.63 27.40% -42.86 0% 10.70% Phase 2/3 . ) . -1 : TF
Focuses on immunogenicity risk assessment Duabody ~ CrossMAb  DuetMab DART-Fc e ' ® Navicixizumab 4 Navicixizumab | b GPRCSD . I cells 18.59 24 71(; 14.39 4 64:‘7 11% - Ph 2/3 ¢ Eprax s ISPRI Toolkit not only allows for the ra pld in silico
(IgRA) of bsAb-based immunotherapies for Constant engineering technical breakthroughs ' Teclstamab Tecisiaman Talquetama 2 e e e ' = e S - ase 2/ . : . .
5 T , _ _ , | Vanucizumab Vanucizumab Vanucizumab Ang-2 (Angiopoietin) VEGF-A -7.8 7.30% -51.76 0% 5% Phase2 (Discont’d) ana|y5|5 and assessment of the |mmunogen|c|ty risk of
cancer, highlighting risk factors that need to be in antibody development have aided in 60.00 | ® Amivantamab Amivantamab . . . " o
considered to understand the mechanistic root roducing many bsAb desiens? Elranatamab Elranatamab Navicixizumab Delta-like ligand 4 VEGF 8.71 16.90% -11.87 3.45% 16% Phase 2/3 | | d . b | . b | .
) iy i & many ehs™- ' Benchmarks _ Amivantamab  EGFR exon 20 mutation ~ MET  23.82 29.42% -26.23 1.46% 1% FDA Approved complex, multiaomain biologics, but also estimates ADA
causes Of |mmunogen|c|ty_ | I\H/Il_ghdR:kt_ﬁngl_bodéel_|s_ (rll—llg::? eIfec/tilr_/rI]_oTw Trfgltope (:;ongent)
IxXe ntioodaies Ign errector [0} regitope conten
40.00 ' Low an;l;\ /:tr:tt:ggggs( L%fvwef?fefcet%tf/r /H iLoryTTrge?ti;or;eC%%rt\;rt\)t) * Additional variables are vital to understand the variation in observed ADA between molecules with similar targets & MOA rates
We retrieved amino acid sequences of six bsAb therapeutics for which : : — high observed ADA compared to the low ADA of , Whose targets are the same, may be attributable to a difference
. . . . . . | Campath in absolute epitope content (see Raw EpiMatrix Score) and/or abrogated Treg activity due to overwhelming Teff activation involving CD3. ° c 1 N "
: = Rit | This innovative, ground-breaking technology and tool for
Immunogenicity data were available: TECIIStamab’ Elranatamab’ o | 20.00 e |Rem|cade . * Shown below, & Navicixizumab, both of which target VEGF, stimulated different degrees of ADA in the clinic. In this case, . z: . . g Y . .
Talquetama b, NaVICIXIzumab, Vanucizu mab, and Amivantamab. L'_J R 4 -~ ----=-m--mmmmmemeaaemeaasaas-aa- Vanucizumab (5% ADA) contains 11 T cell epitope clusters, 91% of which are in human sequences, whereas Navicixizumab assessment wi || on |y INCrease In Impo rtance as b|O|OgICS
) | Navicixizumab® (16% ADA) contains 13 T cell epitope clusters, 50% of which are not well conserved in human sequences. Furthermore, the blockade of DLL4 . . . |
. © 0.00 | would be expected to diminish Treg induction & immune activity, possibly contributing to the observed high immunogenicity of the fO rmats become more com plex d nd It becomes INCreasingly
Teclistamab Elranatamab — | Humicade . - : o
> T-cell-redirecting bispecific > 03 Bispecific antibody binds E’ | 0 bispecific antibody Navicixizumab. necessa ry to COhS'der the |m mul nogenlc pOte ntlal Of not
T Cell
antibody that targets both reel @ to both CD3 on T cells and — I Navicixizumab
-20.00 - Amivantamab I 0 I DRB1°0101 H H 5 H
\/ c | CD3 expressed on the 7 & BCMA expressed on = | Tysabr Avastin z : pra : - only novel constructs as a whole (including at new junctions
o surface of T cells and B-cell g >] malignant plasma cells N ' .. ;' : I I oearion ! i ! notyfound in nature) but also of their individual
&"y':”?i maturation antigen (BCMA) | | ~"induces a potent (CTL) = _40 .00 : : ‘ : I I I et ‘ y I ’
~.  expressedonthe surface of | | _ response against BCMA- | e R components with distinct T cell epitope characteristics.
myeloma Ce”S exprESSIng plasma Ce”S l ‘ZU | | | | | | | | | | | Cl) 1|0 2|0 3IO 4|0 5|0 6|0 7|0 8|0 9|0 1(|)0 1‘:0 1|20
-60.00 I - . DRB1*0101 |
Talquetamab Navicixizumab | He!eplm =} socoun B | '
« A bispecific antibody that An anti-DLL4/VEGF bispecific | Least Immunogenic - Bb1-0101 ' DR1:060: ‘ :
‘ binds to both CD3 on T cells W 7)  antibody designed to inhibit 80,00 - e : g | . REFERENCES
C S and GPRCSD expressed on | / e both DLL4 in the Notch 0.00 2.00 | 4.00 6.00 8.00 10.00 12.00 14.00 16.00 :g DRE171301 DRE1 1301
' / sssss certain tumor cells inducing | . cancer stem cell pathway as JanusMatrix Human Homology Score (Humanness) z e — A T S Y R 1. De Groot & Martin, Clin Immunol 2009, 131(2)
”””” a potent (CTL) response waaran (5 2t Well as VEGF and thereby — . _ . ~ P : . ) e S S e ) i 2. Fig. 1C. Wei et al., Front. Immunol., 28 October 2022 Volume 13 — 2022
against GPRC5D-expressing induce potent anti-tumor * The six ar.1t|bod|es Stl{dl&d her.e are plotted in the ab?ve quadrant plot T cell epitope > o i 0 | DR31030: | ! ] 3. Sojka DK, Huang YH, Fowell DJ. Immunology. 2008 May; 124(1)
tumor cells responses showing immunogenic potential in terms of T cell epitope content clusters that < oeorom: | I I I DRBA,0701 I :
(EpiMatrix Score) and human-like content (JanusMatrix Score). share high 2 B I I I piat" i |
Vanucizumab Amivantamab * The JanusMatrix Human Homology Score of a given peptide or protein homology with S P ‘ ' DRB1%1501 b - I
Trcregon” : indicates the average depth of coverage within the human genome for the human proteins < ! | | | | | | | | | | | | i i i i i i | | | | | o
A bispecific antibod A fully human Epidermal o , , . : o 10 2 . 4 s e w8 w0 10 10 e w w s e e w e e
/)k\ . .IS[.)?CI ic antibody ant-EGFR /"\ antic-MET growth factor receptor & HLA blndln.g peptides contained within that sequence..Therefore, ? high 9 oo o | :
inhibiting vascular i Mesenchymal epithelial JanusMatrix Human Homology Score (>3) suggests a bias towards immune T cell epitope = B I DEB1030: |
. ‘wlly 1 2 3221:8;81 DRB170701
T | (A nmmmendOthe-hal o th factor H transition bispecific antibody tolerance.. " o1 . . . clusters that = DRB1:000" I DRB1*0%01 ‘ I
TR and ang|0p0|et|n—2- “ - with immune cell-directing * The asterisk (*) denf)tes antlbodl.es with Raw. E.p|Matr|x Sc.ores tl?at appear share limited & e 5553551 :
simultaneously designed for m activity that targets the Exon beFter corre.lated.wnh observed immunogenicity than their Tregitope- homology with : S R o W
the treatment of cancer 20 mutation of EGER adjusted EpiMatrix Scores. human proteins . w0 a0 s a0 s e 7 s s 100 i o aw s e w e




	Slide 1

