Taldefgrobep Alfa Reduces Lipids and Increases Mitochondrial Content in Adipocytes
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INTRODUCTION RESULTS

» Antiobesity medications, including glucagon-like peptide-1 (GLP-1) receptor agonists, reduce total body * Myostatin binds with low picomolar affinity to a taldefgrobep alfa-laden  Addition of activin Il receptor ligands led to an increase in lipid accumulation in adipocytes. Addition of taldefgrobep alfa reduced this fat storage, and smaller intracellular lipid droplets were observed (Figure 4)
weight through loss of fat and lean muscle mass; however, lean muscle loss may have long-term surface plasmon resonance surface, and taldefgrobep inhibits pSMAD2/3 - Mitochondrial mass was reduced with activin Il receptor ligands but increased in the presence of taldefgrobep alfa (Figure 5)
adverse consequences’* signaling in a cell-based luciferase reporter assay (Figure 2) - : : : : .
o _ o _ o - _ _ 56 « The addition of taldefgrobep alfa to adipocytes led to a decrease in SMADZ2/3 signaling (Figure 6)
. Inh!b|t|on of myostatin a_md activin A signaling mduces significant fat loss and increase in lean mass,> - In mouse models of obesity, treatment with taldefgrobep alfa led to _ _ _
an ideal combination with GLP-1 receptor agonist therapy improvements in lean mass and loss of fat”:8 Figure 4. Taldefgrobep Alfa Treatment Reduces Fat Storage in Adipocytes
 Taldefgrobep alfa, a novel myostatin inhibitor, binds and sequesters myostatin, forming a stable Lipid Storage (Day 7) Intracellular Granularity? (Day 7)
taldefgrobep alfa/myostatin complex, which potently binds activin Il receptors and competes with 25000 - 60000 -
receptor ligands, limiting downstream muscle wasting”2 (Figure 1) - i
. . . - - s - . Myostatin drives : 20000 - —
Figure 1. Taldefgrobep Alfa: Reduces Free Myostatin Figure 2. Taldefgrobep Alfa Binds to Myostatin and Inhibits pSMAD2/3 Signaling fat storage | Il Control
and Blocks ActRIIA/B Signaling Myostatin Binds Taldefgrobep Alfa via SPR PSMAD2/3 Signaling T T 40000- M T-alfa
TG 27 S 15000- =
,’I Ilgandse\‘I 275 ] i i I I i 500000 - Q 9 . Combo
Lo \ ' 25 A @ -0— Myostatin 2 nM D=
" TGF-g . ° - = o Zt') B Combo + T-alfa
/" liganas { = 22431 g 400000 -~ Combo 8 10000 - D
° alfa Q’ S 175 E 300000 - Taldefgrobep alfa Myostatin + T-alfa
. - c . : -
~~-=" B ActRIIAB ActRIIA/B S  15- 3 | reduces this 5000 -
3 125 1 s 200000 - increased storage
¥ N
o 10 <Qt
LKA pon ALK4 DA | & E 75 ] Myostatin s 100000 0- 0-
© ' —@—@— . . . . .y
[ 5 ] Kp=2.7 pM ? —%-—9o—0—0—90—90— Lower fat storage and smaller intracellular lipid droplets with addition of taldefgrobep alfa
SMAD2/3/4 SIGNALING SHAR2AICRALNG o : ty5 = 23.5 hours 0 | | ! !
. 2.5 A 0.01 0.1 1 10 100 aSSC measures light scattered by intracellular components, providing information about internal complexity and granularity of cellular structures.® Significance tested with two-tailed ¢ test.**P < 0.01; ****P < 0.0001.
~r 0 ] BODIPY, 4,4-difluoro-4-bora-3a,4a-diaza-s-indacene; Combo (myostatin, GDF11, and activin A); GDF11, growth differentiation factor 11; gMFI, geographic mean fluorescence intensity; ns, not significant; SSC-A, side scatter area; T-alfa, taldefgrobep alfa.
N ] Taldefgrobep Alfa (nM)
-2.5 -
— 0 1000 2000 3000 4000 5000 6000 Myostatin2nM _ Combo Figure 5. Taldefgrobep Alfa Increases Mitochondrial Activity in Adipocytes Figure 6. Taldefgrobep Alfa Decreases SMAD2/3 Signaling in Adipocytes
INCREASED LIPID GoF11 @ INCREASED LIPOLYSIS and Time (s) o o - Mitochondrial Activity (Day 7 : : C O N C L U S I O N S
STORAGE Activin A @ THERMOGENESIS Combo (myostatin [2 nM], GDF11 [1.6 nM], and activin A [0.3 nM]); GDF11, growth differentiation factor 11; I1C5,, half-maximal inhibitory concentration; itochondrial Activity ( ay ) SMAD2/3 Slgnalmg (Day 7) i )
RU, resonance unit; SPR, surface plasmon resonance. o Taldefgrobep alfa/myostatin complexes directly
ActRIIA/B, myostatin/activin receptor type Il A/B receptor; ALK, activin-like kinase; 3000 - ns 0.8- affect activin 1l receptor Signa“ng cascades in
GDF11, growth differentiation factor 11; TGF-f3, transforming growth factor-beta. ' adipose tissue to reduce fat storage
Flgll;re :;'. Expterlmental Design 3T3-L1 Adi ‘ Mitochondrial mass was reduced with activin |l
O B J E C T | V E 3[?_3 I'_aOCV”eS - IDOCYLES = receptor ligands but increased in the presence
(3T3-L1 cells) s Control 0.6 of taldefgrobep alfa, suggesting a breakdown of
Day O Day 2 Day 7 Day 10 (=) v 99 9
« Elucidate the role of taldefgrobep alfa/myostatin complex in 21 21 by ay < 5000- - stored fat through an increased metabolic rate
regulating SMAD2/3-mediated adipocyte metabolism S Bl T-alfa g with taldefgrobep alfa treatment
o - : : : : o
|
M E T H O D S Differentiation Postdifferentiation Start Treatment Flow Cytometry (O] Bl Combo S 04- SMAD Slgnallng negatlvely regulates |Ip0|y_SIS In
oo ate 3
« 3T3-L1 fibroblasts were differentiated into adipocytes, followed by the DhAISh YIS ? IBOBUFY Sl (2 ) el 4 - o : : P J PIRET :
addition of taldefgrobep alfa and activin Il receptor ligands, including * FBS (10%) * FBS (10%) Combination (myostatin [2 M), GDF11[1.6 nv], i !Ipid droplets E 10007 Myostatin < SglElilng SompElse Wlth gt elteins, Sho.wmg
myostatin, growth differentiation factor 11, and activin A (Figure 3) » Pen/strep (1x) » Pen/strep (1x) e SE U A Bl | ]'c\/l'tOT.raCEer Gfelen (100 nM) =) Myostatin + T-alfa 0.2- that taldefgrobep alfa directly modulates this
. - . _ « IBMX (0.5 mM) « Insulin (10 pg/mL) or mitochondrial mass = cascade in adipocytes, leading to reduced
» Post differentiation, adipocytes were assessed for: . = . .
- . - * DEX (1 pM) T“-/th'\r/,l (15’9 TM)tfort- | adipocyte size
- LI[:Id cotntent and droplet size with BODIPY staining and flow - el (1 il M OCEOEISHZ FI:{errc]Jlljut Our data support the role of activin receptor-
cytome . : L : :
y_ Y _ o o o » Phospho-SMAD2/3 0- 0.0 mediated signaling in regulating adipose
— Mitochondrial activity with co-staining with MitoTracker Green | - o | — homeostasis, and inhibiting SMAD signaling
and tetramethylrhodamine methyl ester BODIPY, 4,4-d|quoro-4-bora-3a,4a-d|aza-s-|ndace_ne; DE_X,.dexamethasone; DMEM, Dulbecco’s Modlfle_d Eagle Medium; E.I_I.S.A, enzyme-llrlnked immunosorbent Significance tested with two-tailed ¢ test. *P < 0.05; **P < 0.01; ****P < 0.0001. ith taldefarob Ifa leads to decreased
assay; FBS, fetal bovine serum; GDF11, growth differentiation factor 11; IBMX, 3-Isobutyl-1-methylxanthine; Pen/strep, penicillin/streptomycin; T-alfa, taldefgrobep Combo (myostatin, GDF11, and activin A); GDF11, growth differentiation factor 11; gMFI, geographic mean ABS, absorbance; Combo (myostatin, GDF11, and activin A); GDF11, growth differentiation factor 11; T-alfa, wi : algeigrobep alfa leads 10
— SMADZ2/3 signaling with enzyme-linked immunosorbent assay alfa; TMRM, tetramethylrhodamine methyl ester. fluorescence intensity; ns, not significant; T-alfa, taldefgrobep alfa. taldefgrobep alfa. adipose mass

DISCLOSURES: EHM, NN, DP, VG, CS, BML, CJ, CB, and BC are employed by and/or hold REFERENCES: 1. Wilding JPH, et al. N Engl J Med. 2021;384(11):989-1002. 2. Pi-Sunyer X, et al. N Engl J Med. 2015;373(1):11-22.

- . - - stock/stock options in Biohaven Pharmaceuticals. DM is a former employee of Biohaven 3. Locatelli JC, et al. Diabetes Care. 2024;47(10):1718-1730. 4. Wilding JPH, et al. J Endocr Soc. 2021;5(suppl 1):A16-A17. 5. Lee SJ, To download
Presented at ObesityWeek 2024, the annual meeting of The Obesity Society Pharmaceuticals. et al. J Gerontol A Biol Sci Med Sci. 2023:78(suppl 1):32-37. 6. Suh J, et al. J Bone Metab. 2020:27(3):151-165. 7. Ackerman P, et al. e

]
) o ) . : , " Presented at: ObesityWeek 2023; Oct 14-17, 2023; Dallas, TX. Poster 211. 8. Bechtold C, et al. Presented at: American Diabetes poster, scan Er b | o h o ve n
November 3-6, 2024 | San Antonio, TX ACKNOWLEDGMENTS: This study is funded by Biohaven Pharmaceuticals. Medical writing and Association 84th Scientific Sessions; Jun 21-24, 2024; Orlando, FL. Poster 2053-LB. 9. McKinnon KM. Curr Protoc Immunol. Hoy

editorial support were provided by James Banigan, PhD, and Dena McWain of Apollo Medical QR code.

Communications, part of Helios Global Group, and funded by Biohaven Pharmaceuticals. 2018;120:5.1.1-5.1.11.




	Taldefgrobep Alfa Reduces Lipids and Increases Mitochondrial Content in Adipocytes

