EULAR VIRTUAL CONGRESS » 3-6 JUNE 2020

THU0222

B Cell Modulatory Variant TNF Receptor Domains (vIDs) Identified by Directed Evolution to Inhibit BAFF and
APRIL, Alone or Combined with Variant Ig Domains (vigD™) that Inhibit T Cell Costimulation, for the Treaimeni

of Systemic Lupus Erythematosus and Other Severe Autoimmune Diseases

Stacey R. Dillon, Lawrence S. Evans, Mark W. Rixon, Joe Kuijper, Daniel Demonte, Katherine E. Lewis, Steven D. Levin, Kayla Kleist, Sherri Mudri, Susan Bort, Janhavi Bhandairi,

Fariha Ahmed-Qadri, Jing Yang, Michelle A. Seaberg, Rachel Wang, Russell Sanderson, Martin F. Wolfson, Jan L. Hillson, Stanford L. Peng, and Kristine M. Swiderek
Alpine Immune Sciences, Inc. Seaitle, WA, USA

Abstract Figure 1: Engineering Opfimized Best-in-Class and Figure 4. Fc Fusions of Variant TACI and/or CTLA-4
We used our directed evolution platform to identify variant First-in-Class Therapeutics to Treat Serious Diseases Domains Significantly Suppress Disease in the
dOmaInS Of theTNF famlly receptors TACI Or BCMA that eXthIt B?Iimumab TeIitacicegt(RC’!S) TACI vTD-Fc CTLA-4 vigD-Fc-TACI vTD NZB/W MOUS@ MOdG' Of SI_E
enhanced afﬂmty for BAFF and APRIL as Compared to their wild- AnrBATEmAD BAiﬁ%gﬁE?aségﬁist BCMAo;riQ-Fc cm4gggg-::-scmm Twice weekly treatment of molar matched doses of Fc control (14 mg/kg), TACI vTD 1-Fc
type (WT) Counterparts. These variant TACI or BCMA TNFR Engineered TACI or BCMA Engineered CTLA-4-TACI (17 mg/kg), CTLA_—4 VlgD-F_C (21 mg/kg), or CTLA-4 vigD-Fc-TACI VTD.'I (25 mg/kg) of
. . . CArE o sion e (NZBxNZW)F1 mice (15 mice/group) started at 22 wks of age and continued through 43 wks
domains (VTD), alone or together with a platform-derlved CTLA-4 e 4x Antagonist: of age. Disease developed as expected in the Fc control group; 11 out of 15 mice developed
Ig domain (vIgDT'VI ), were rendered as Fc fusions, yielding a . TACIor BAFF/APRIL, CD80/CD86 severe proteinuria and 8 of those mice were euthanized early due to disease severity.
) BCMA
panel of immunomodulatory molecules: TACI vTD-Fc, BCMA Pﬁ - ——— _  Mean Proteinuria Scores 2 Mean Serum [anti-dsDNA]
Modest Efficacy in SLE Encouraging SLE Efficacy Fe . [ = =
vTD-Fc, TACI vID/CTLA-4 vigD-Fc, & BCMA vTD/CTLA-4 vigD- L eouragmg BE ETe i o 2 2 00001
. . . . . . . | (NCTOZ8B8610) e ; ) CTLA4 BCMEr il 5
Fc. All were evaluated for functional activity in vitro and in vivo : * = unique mutation(s) viaP o o = 30000+
. . . . o 8 w
vs. comparators like Atacicept and Telitacicept (WT TACI-Fc), : BestIn-Class First.in-Class H L
and a subset of the data are presented here. o 3 <
MR R BAFF/APRIL T/B Lymphocyte G 5 10000
° . . Lancet (2011) 377:721 Arthritis Rheumnatol (2019) 71 (suppl 10), L18 Antagonist Inhibitor 2 o
Figure 2: Fc Fusions of Variant TACI, BCMA, and/or F £ o , ,
. . . . . . . g0 <
CTLA-4 Domains Demonstrate Potent Activity In Vitro Figure 3: Fc Fusions of Variant TACI, BCMA, and/or S 25 w0 3% 40 ds P E veksoinge
. . . . op e Weeks of A -+ Fc control
Engineered Therapeutic Candidates: CTLA-4 Domains Potently Inhibit T Cell-Dependent cere e - TACIVID 1-Fe
_ - —Fe— . . . . . . . -#- CTLA-4 vigD-Fc
D s | T A D e e VTP | TACI-Jurkat Screening Assay: Antibody Formation in KLH-Immunized Mice + CTLA4vigD-Fo-TACI VTD
APRIL\ /BAFF H H A
0 ACIVTD CTLA- vidD ™ Female C57BL/6 mice were injected IP with 250 pg endotoxin-free KLH in PBS w/o adjuvant Total Kidney Lesions Ez?il IgG Deposits
binds BAFF & APRIL TACI — on Days 0 & 12. Test articles were molar matched to 20 mg/kg CTLA-4 vigD-Fc-TACI vTD 1 21— | — ] g — - 4 - e
“mm:‘m TRAF:mmn 5 - (i.e.15.5 mg/kg TACI vTD-Fc, etc.) and administered IP on Days 4 & 11 (5 mice/group). § R, c _I_
Fc Spleens were harvested on Day 20 and analyzed by flow cytometry. Serum was collected 24 HE A = g 37 -
TACIyTD: NFﬁg";Ztt'ﬁvf;;yf Lsulfg;fgstz hr post each dose for exposure, and for anti-KLH titers on Day 11 & Day 20. % E 14 :‘: : . inf o .
= - ~ Y 7 Lumlnescence . (:)_v 8 TACI vTD-Fc CTLA4 vlgD-Fc-TACI vID g %
BMAYDLTC | ChAdveFe | Z ; FoComa L Msdcept o SOMAVIDLE I A B .l
o oo | QD D ore - e | SRRIE A I e e ] =
Eﬁﬂ;ﬁ%mm binds CDB0 & CD86 NF-K;-RE-REﬁWﬁeNUCIeUS e CTLA4 vlgD-Fc-TACI VTD TACI vID 3-Fo o Naive % o | -Iv! ...T... 2.’ 07—
F A. Secondory KLH response (9d posf-d ose 2, Sfudy Doy 20) Thanks to Hooke Laboratories (Lawrence, MA) for conducting the NZB/W study. Histology scored as per Alperovich et al. (2007) Lupus 16:18-24.
Fc [ APRIL Blockade . Similar patterns observed for Glomerular IgG deposition scored as per Kelkka et al. (2014) Antioxid Redox Signal. 21:2231-45.
0007 g “w_ 3 497 Anti-KLH IgM § “7Anti-KLH IgG1 primary responses (D11) S d C I o
IC5o Values from In Vitro Functional AssaQys: T 307 % . g 3.0 ?E Ummqry an onciusions
T EO R B B el o ‘} +  Faey o %]T: Directed evolution of TNFR and IgSF domains has

Profein | \pRiL BAFF APRIL BAFF CD80 cD86| 8 $ . . . £ {‘% e : :

2 g 101 - + % T g 1.0- successfully facilitated the development of Fc fusion proteins
*Belimumab — 2496 - 1725 | 4 3 ° - . * = 5 1" ga o : : :

S S B N RASTES R R © .. Y S : P e containing TACI or BCMA vTDs, with or without fusion to
Telitacicept | 9103 7699 380 2445 | T B. Enumeration of splenic B cell subsets by flow cytometry (STudy Day 20) CTLA-4 VlgDS-

Abatfacept L il N L 9 240 1 erminal Centre ells * M * * . .

TACI VTD 1 ]79 ]2] 6 ]6 255 ] T - 1 10 100 1000 10000 100000 ':Acb(a:toar::::: = _ | 3.(‘.))(10:—5 o B:p:réglzezeonCD19 e ) .-I-hese ncvel prOteInS Clor.]SIStentIy .demor.]Str?te pOterl]t "
TACIVID2 | 262 1387 71 587 - - o] CTLA vigD-Fe — § immunomodulatory activity and efficacy in vitro and in vivo,
CTT‘:‘;' :“T:D S T O N L e BAFF Blockade CTLA vigD-Fe TACIVTD ™ superior to approved and/or clinical candidate therapeutics

-av T H 9 T Atacicept = | [ 1 ox10° . . . . . .
CILAAVIGD- | 5p 1y 2 297 5 10 -~ = z N like belimumab, abatacept, atacicept, or telitacicept.

BCMAWT | 183 832 6 &3 - | g oo SRS =l e - _ Such novel biologics may therefore be attractive development
somavpl L e e e - 1 2 monosro B |1 5 roouler [ | ey Aperspieen candidates for the treatment of serious autoimmune and/or
somavios | 200 81 & 381 . E ey S s oL : B argina] 2o P E ; inflammatory diseases, particularly B cell-related diseases

*Belimumab, Atacicept, and Telitacicept were produced at AlS in HEK-293 __:__ Iig??;;?;c BCMA vTD 3-Fc g W # Plasma Cells = % 1.0%1054 “ 1 SUCh as SLE, Sjog ren’S Syndrome, and Other COnneCtlve
lis from published sequences. Abatacept was purchased from Catalent, Inc. aD-Fo TAGH VTD e o o . . . ..

BAPF/APRIL blookade was evaluated in the TAGHurkat assay described. | 1= VoPFoTAC DN e l—G—= 0 B H " H : b tissue diseases. Preclinical development to enable clinical

CD80/CD86 blockade was evaluated with co-culture of Jurkat T cells and 0= 1 10 100 1000 10000 100000 0 5x108 1x107  1.5x107  2x107  2.5x107 [ _ H 10 8 . « g

artificial K562 APC expressing OKT3 (anti-CD3) and CD80 or CD86. [pM] # Cells Per Spleen (group mean + std dev) trials has been initiated.

Sponsor: Alpine Immune Sciences, Inc. @AlpinelmmuneSci © 2020 Alpine Immune Sciences. All rights reserved.



	B Cell Modulatory Variant TNF Receptor Domains (vTDs) Identified by Directed Evolution to Inhibit BAFF and APRIL, Alone or Combined with Variant Ig Domains (vIgD™) that Inhibit T Cell Costimulation, for the Treatment of Systemic Lupus Erythematosus and Other Severe Autoimmune Diseases 

