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Drug Design Targeting on
14-3-3zeta for Cancer Therapy



Background :14-3-3 proteins

* First discovered in 1967.

* In mammals, seven distinct isoforms : B, v, €, C, n, o,
and t.

 lack endogenous enzymatic activity; they function
through their target proteins.

Anti-
Apoptosis

Protein - ‘
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Christopher L. Neal, et al. 14-3-3C as a prognostic marker and therapeutic target for cancer. Expert Opin Ther Targets;2010,14(12):1343-1354.



14-3-3C as a target for anti-cancer therapy

> overexpression of 14-3-3Cis associated with diverse cancer types and regulates

pathways that promote cancer initiation and progression.

2 14-3-3C overexpression and gene amplification are correlated with poor prognosis

and chemoresistance in cancer patients.

Cancer type 14-3-3zeta Chemoresistance Poor
expression prognosis

Lung Elevated Yes Yes

Breast Elevated Yes Yes

Prostate Elevated

Diffuse large B-cell lymphoma Elevated Yes

Multiple myeloma Elevated Yes

Acute promyelocytic leukemia Positive Yes

Liver Positive Yes

Stomach Positive

Glioma Elevated Yes

Meningioma Positive

Esophageal Elevated

Head and neck squamous cell carcinoma Elevated Yes

Oral Elevated

Pancreatic Elevated

Ovarian Elevated

Skin Elevated

X Yang, et al. Targeting 14-3-3zeta in cancer therapy.Cancer Gene Therapy;2012,19:153-159.



14-3-3C as a target for anti-cancer therapy

Chemotherapy\

Death
rem

= 2 % (C) TGFpB/SMAD signaling
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Caspase-3
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Apoptosis

Loss of cell anchorage

14-3-3 ¢ inhibition
/ (RNAl ¢ antagonists) @

Anoikis

/

Tumorigenesis

- Alyson K. Freeman, et al. 14-3-3 Proteins: Diverse functions in
invasion. metastasia ’— Enhanced anoikis cell proliferation and cancer progression.

Seminars in Cell & Developmental Biology;2011,22:681-687.
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14-3-3C inhibitors

Peptide antagonists
R18: PHCVPRDLSWLDLEANMCLP

Difopein: dimeric fourteen-three-three peptide inhibitor

Linker

-

o ‘ Y,

o,
HO Il _

—-P- Asnl

|j v gNONa Y A1
HyC” NN .
N

| D
Lys49 )
Tyrl28

FOBISIN10L ° Y YRy
‘ van der Walls contact: lle217
1€ 10UM

solvent molecule bridges: Arg56 and Argl127

Jing Zhao , et al. Discovery and structural characterization of a small molecule
14-3-3 protein-protein interaction inhibitor.PNAS;2011,108(39):16212-16216.
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