SELECTIVE DUAL INHIBITION OF 3-CATENIN IN WNT-DRIVEN
CANCERS VIA Gid8-ASSISTED TRANSLOCATION AND A

PRECISION PEPTIDE-BASED GENE THERAPY
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e Hyperactive Wnt signaling drives ~90% of hepatocellular carcinoma (HCC) C.
cases, yet remains “undruggable”™! (Fig. 1A)
o The hallmark mechanism, mutant 3-catenin (ArmS10 in Drosophila) nuclear
translocation, remains uncleart* °!
e Gid8 has been shown to affect normal Wnt signaling, but its role in cancerous,
hyperactive Wnt signaling is unstudied®® (Fig. 1B)
e What role does Gid8 play in regulating mutant B-catenin nuclear

translocation in cancers?
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o A B-catenin24'79 peptide has been shown to SUppress Wnt signaling[8] (Fig. 1C) Fig. 1. Hyperactive Wnt Signaling Mechanisms. A. Mutant 3-catenin
_ i i i i _ i translocates into the nucleus uncontrollably, driving cancerous growth. B.
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Phase 1: Phase 2:

1. Gal4/UAS Drosophila crosses were performed (4 experimental groups) 1. B-catenin®*"° peptide and 3 truncated fragments within the peptide were cloned
2. Offspring’s adult wings, wing discs, and salivary glands were dissected 2. Huh7, HepG2, and Hep3B cells were cultured and transfected with each

3. Immunofluorescence staining was conducted peptide construct separately!'”

4. Co-IP western blot between Gid8 and Arm/ArmS10 was performed®! 3. MTT assays, immunofluorescence staining, and Western blots were performed
5. HEK293 cells were transfected with Gid8 and Gid8* (with C-terminal 3 mutations) to quantify hyperactive Wnt activity

RESULTS AND DISCUSSION
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FRAGMENT 2 ACHIEVES SELECTIVE INHIBITION
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TARGETABLE REGION IN Gid8
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e |In HEK293 cells with active Wnt,
expression of Gid8* (contains
mutated residues 167, 168, and 172)
nearly abolished Gid8’s nuclear
localization (p<0.0001; Fig. 3)

e |In Hep3B and Huh7 cells,
Fragment 2 produced the
largest reduction in cancerous,
nuclear 3-catenin (p<0.0001;

i idg* Fig. 7D, 8D, 9A, 10A
¢ Identifies these 3 residues as Gd;m qu d8 Ig )

critical for Gid8 nuclear entry Fig. 3. Gid8 and Gid8* Nuclear Localization. GFP stained for Gids. | ® Membrane B-catenin showed
¥ p<0.0001. Images taken bc%/ finalist on microscope, 2024. Graph
created by finalist in GraphPad, 2024.

Defines precise mutations in Gid8’s nuclear localization sequence (C-terminal) that can be retention at acllherens junctions
targeted to limit hyperactive Wnt signaling and preservation of normal

: B-catenin functions (ns; p<0.01;
Gid8 GUIDES NUCLEAR Fig. 9B, 10B)
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e Cytoplasmic levels of B-catenin
remained unchanged

o Transport-dependent mechanism
of Gid8 controlling nuclear entry
during hyperactive Wnt signaling
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CONCLUSION

e Resolves two key gaps in Wnt-driven cancers: how mutant -catenin enters the nucleus and how cancerous Wnt signaling can be inhibited without disrupting normal (3-catenin

e Gid8 was identified as a transport-specific regulator that controls mutant translocation, and an inhibitory region (residues 41-58) was defined that selectively blocks nuclear entry
o Upstream and downstream Wnt inhibitors failed: they disrupt essential -catenin membrane functions, causing on-target toxicity and limiting therapeutic efficacy!'"!

e Initiates a novel baseline for precision peptide-based gene therapy
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