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CONCLUSIONS

11 BHV-1400 is a novel, antibody-based,

. . . . IgA nephropathy (IgAN) is the most prevalent primary glomerulonephritis, Molecular Degraders of Extracellular Proteins (MoDE)™ and BHV-1400

bifunctional conjugate deS|gned to with an annual incidence of 2-10 cases per 100,000 person-years'2 The MoDE blatform di d develoos bifunctional molecules that d g
: : : o _ . . _ e MoDE platform discovers and develops bifunctional molecules that degrade
S_eleCtIV_er bind and degrade pathogenic Individuals with IgAN present with a range of symptoms, including. 1 extracellular protein targets, such as Gd-IgA1, via the asialoglycoprotein receptor
circulating Gd-IgA1 and Gd-IgA1-IgG hematuria, proteinuria, nephrotic syndrome, and severe hypertension (ASGPR)-mediated endosome/lysosome pathway
Immune complexes via ASGPR-mediated Approximately 30-40% of individuals diagnosed with IgAN will develop end- Biohaven engineered a novel anti-human Gd-IgA1 chimeric antibody (BH5305) with
: : : stage kidney disease'? i i i i
hepatocyte internalization g y | o - | human constant regions, using a human IgG1 Fc with reduced effector function
Currently, there are no approved disease-modifying, IgAN-specific therapies. The ASGPR-binding bifunctional conjugate BHV-1400 was assembled from BH5305
_ Only symptomatic treatments are available? in 1 step, using proprietary Fclll-directed MATE™ technology®
2 BHV-1400 has demonstrated Compelllng Linker and ASGPR binder were attached via a stable amide connection

precllnlcal evidence for rapld and robust BHV-1400 was isolated with good yield and excellent homogeneity (binder-to-
degradation of deglycosylated IgA and IgAN Pathophysiology antibody ratio = 2)
related protein aggregates in cellular and IgAN is a heterogeneous autoimmune disorder characterized by deposition of Site-specific conjugation of dual Lys248 residues was confirmed by

tid '
rodent experiments IgA1-containing immune complexes in the glomerular mesangium? (Figure 1) peptide mapping

Overproduction of galactose-deficient IgA1 (Gd-lgA1) and the formation of
3 BHV-1400 recognizes pathogenic Gd-IgA1 Gd-1gA1-lgG immune complexes are key drivers of a proposed 4-hit

. . : ) h i 1
in human IgAN and kidney disease patient pathogenic cascade o Q ) 4 ecuivalont
olasma samples Lowering levels of circulatory Gd-IgA1 and associated immune complexes has ‘ , ' M:'?Ilzjl\r/:azr;r?t ‘ \
potential to ?ecrease meéanglal deposition and improve kidney function | PBS buffer w/10% DMSO
: : Reduction of circulatory Gd-IgA1 has been achieved using investigationa ’ > \/\/\— ’

4 BHV-1400 holds therapeutic potential as a immunomodulatory drugs, with potential improvements in proteinuria and \ 60% y(i)e|d, 98% purity MR \/“N
transformative, non-immunosu ppressive, kidney function, but with concurrent reduction of other antibodies such as Igi# \’ 87% BAR™ =2 E " I
disease-modifying treatment for patients Selective protein degradation of circulatory Gd-IgA1 and its complexes with “binder-to-antibody ratio

ith laAN BHV-1400 has the potential to stabilize or reverse the progression of IgAN, BH5305 BHV-1400
e without broad immunosuppression Anti-Gd-IgA1 Gd-IgA1
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To share biophysical target engagement data, protein of interest cellular . .
internalization data, and rodent pharmacokinetic (PK) and pharmacodynamic Flgure 1. PathogeneS|s of IgAN BHV-1400 is designed to

(PD) data related to the degradation of exogenous deglycosylated IgA (dg-
IgA) by the preclinical development candidate BHV-1400

simultaneously bind Gd-IgA1
and hepatocyte ASGPRs,
allowing for internalization and
degradation of Gd-IgA1 and
Gd-IgA1-1IgG immune complexes

Hit 4. Immune complex

Hit 1. Increased levels  Hit 2. Production of IgG Hit 3. Formation of Gd-IgA1- depo.sition In me_sangium,
causing renal injury

of circulatory Gd-IgA1 autoantibodies to Gd-IgA1  IgG immune complexes
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1) BHV-1400 Demonstrates Ability to Simultaneously 3) In Vitro Cellular Internalization of dg-lgA with BHV-1400 5) Cellular Internalization of Surrogate Gd-lgA1 Antibody Complexes
Engage ASGPR and Protein of Interest (POI) Dose-dependent, selective endocytosis of dg-IgA vs IgA was observed with BHV-1400 demonstrated efficient internalization of dimeric and tetrameric dg-
dg-lgA is a semi-synthetic Gd-IgA1 surrogate prepared from pooled BHV-1400 in human embryonic kidney (HEK) cells transfected with human ASGPR1 IgA complexes in HEK (hASGPR1) cells at 12 hours
human serum IgA in 3 enzymatic steps (hASGPR1) BHV-1400 can internalize and degrade large IgA antibody complexes
BHV-1400 demonstrated strong affinity for dg-IgA (KD = 4 nM) and the Low-nanomolar half-maximal effective concentration and robust mean fluorescence
carbohydrate recognition domain of ASGPR1(148-291) (KD= 9 nM) were observed at 12 hours for internalization of dg-IgA conjugated to Alexa Fluor 594
Evidence for the formation of a viable ternary complex with hook effect BHV-1400 internalized POI for lysosomal degradation but spared normal IgA Cell internalization of dg-IgA complexes >_X<
was provided by a proximity-based time-resolved fluorescence dg-lgA cell internalization assay o dg-lgA tetramer
resonance energy transfer assay 30,000 - 150,000 . : o :
& dg-IgA = dg-lgA dimer Tetrameric  Dimeric  Monomeric
ASGPR1-dg-IgA TCF . dg-IgA monomer | R I I
200 - g <
Human serum-IgA s 5 S 20,000 - S 100,000 ; Max MFI | 120,138 | 115102 | 94,422
® e BHV-1400 3 <
| 9 s o - < -~ EC, (nM) | 0.37 0.48 3.93
i) PNGase © PBS = E
i) neuraminidase - . . = 10,000 - 50,000 - SIN 57.9 139.9 678.9
i) galactosidase E 100 - . . Z prime 0.87 0.66 0.87
' |E 50 — ° o 0 - - _ = 0 I I T T 1 HEK293 cells transfected with ASGPR1 were
dg-lgA 0.01 0'1 ; 1'0 100 0.01 0.1 1 10 100 sed to measure endocytosis of 1 pug/mL
I T T | ) ] nM BHV-1400 monomeric, dimeric, and tetrameric dg-IgA
10" 100 10° 102 103 nM BHV-1400 conjugated to Alexa Fluor 594.
Log [BHV-1400], nM dg-lgA Total IgA
Max MFI 22,824 91.4
2) Detection of Gd-IgA1 Levels in Human Plasma Samples EC5, (nM) 1.75 27.5 _ _
S/N 201 101 6) BHV-1400 Achieves Robust Degradation of Exogenous dg-ilgA
Gd-1gA1 dantipod)llvlconcgntrlatigps in patier?;[hp_lasmab_sllamé)les were Z prime 0.96 0.65 in Mice
measured using Meso Scale Discovery with immobilize L .
BHV-1400 and SULFO-TAG anti-IgA antibody HEK293 cells transfected with ASGPR1 were used to measure endocytosis of 1 BHV-1400 demonstrated ASGPR-c.Iependent Clearance _|n_W|Ithype (wt) mice vs
| _ _ o _ ug/mL dg-lgA and total IgA conjugated to Alexa Fluor 594. MFI = mean fluorescence ASGPR1 knockout (ko) mice after intravenous (V) administration. Results were
?i}l\]gm meilinklje\r:'eli in ;]amplesdfron; pat||eptshW|tIr:hk|dne|y ctllsease and intensity, S/N = signal-to-noise ratio. consistent with BHV-1400 mechanism of action
GAR Were =210 . 'gher . an me- an fevels in nea . y volun ee.rs _ BHV-1400 depleted exogenous dg-IgA in wt mice to 58% area under the curve
Results were consistent with the literature reports using KM55 diagnostic 4) Isolation of dg-lgA Aggregates by Size Exclusion Chromatography of control at 2:1 (drug:target) ratio after sequential IV administration
and confirm that BHV-1400 recognizes significant levels of circulating _ _ _ . .
human Gd-IgA1 and corresponding immune complexes dg-IgA conjugated to Alexa Fluor 594 was separated into 3 fractions Parent control antibody, BH5305, had no effect on degradation of exogenous
corresponding to tetrameric, dimeric, and monomeric forms dg-IgA in wt mice, as anticipated
—~ All 3 forms of dg-IgA were advanced into the cell internalization assay BHV-1400 rapidly and robustly degraded dg-IgA administered to mice
200 ? b . d{e Peak Analyte MW (daltons)
100 2 A Y Ph L Pharmacodynamics of dg-IgA
- g g ¢ armacokinetics in wt and :
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4 BHV-1400, wt
Dimeric dg-IgA
Fraction 2 (F2) . ) # BHV-1400
Healthy Participants with Participants with | 10 0 2 4 6 10 0 2 4 6
paz‘:‘lcilrz)gl;ts kldn(e:—dfojase (:‘gf«gls) k Monomeric dg-lgA Hours post dose Hours post dose
Gd-laA1 (ua/mL)* Fraction 3 (F3) BHV-5305 IV, 200 pg/mouse; BHV-1400 IV, 200 pg/mouse = 8 mpk; dg-IgA IV 100 ug = 4 mpk (5x higher than patient's
-9 (”g m ) , 0 Time (min) 20 median Gd-IgA1 level); dg-IgA was administered 5 min prior to drug treatment in the pharmacodynamic study.

*median levels reported
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