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Residue X in Radius of Deubiquitination t» of
ub-X-Bgal  gyration of X (A) of ub-X-Bgal X-Bgal
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(AFIFEAY): Autophagy (self-eating)
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The Nobel Prize in Chemistry 2004
Aaron Ciechanover, Avram Hershko, Inwin Rose
{ The Hobel Prize in Chemistry 2004
Nobel Prize Award Ceremany
Aaron Ciechanover
Avram Hershko

Irwin Rose

Aaron Ciechanover Avram Hershku Irwin Rose
The Mobel Prize in Chemistry 2004 was awarded jointly to Aaron Ciechanover,

Avram Hershko and Irwin Rose "or the discovery of ubiquitin-mediated protein
degradation”




Table. Human Disorders Related to Aberrant Function of the Ubiquitin Proteasome System*

Disorder

Angelman syndrome

Autosomal recessive juvenile
parkinsonism

Liddle syndrome

von Hippel-Lindau protein-
associated malignant conditions

Colon cancer

Fanconi anemia
Uterine cervical carcinoma
Various malignant conditions

Breast and ovarian cancer
Familial cylindromatosis

Defect

Mutation in E6-AP, an E3 enzyme
Mutation in Parkin, an E3 enzyme

Mutation in the B/y subunit of a renal sodium channel, a substrate of the UPS
Mutations in the von Hippel-Lindau protein, an E3 enzyme

Mutation in the adenomatous polyposis coli, a regulator of B-catenin, a
substrate of the UPS

Mutation in the FANCD2 protein, a substrate of the UPS

HPV-mediated accelerated degradation of p53 by the UPS

Overexpression of Hdm2 and Skp2 (E3 enzymes) mutations in various
oncogenes and tumor suppressor proteins that are UPS substrates

Mutations in BRCA1, an E3 enzyme

Mutation in CYLD, a deubiquitinating enzyme

* Not a comprehensive list. HPV = human papillomavirus; UPS = ubiquitin proteasome system.
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Soucy et al. (2009) Nature

- E1 target

Millennium Pharmaceuticals

- Proteasome target

CCO0651: An allosteric inhibitor of Cdc34
E2 catalytic function

Ceccarelli et al. (2011.6.24) Cell
- E2 target

Company Inhibitor ~ Target Stage Disease
Millenium/Takeda ~ MLN4924  NAE-E1P Phase iMuttiple myeloma and Hodgkin's lymphoma
Roche Nuti/R7112 E3-Hdm2Phase | 51000 cancers

and solid tumors
Johnson & Johnson  JNJ26854165E3-Hdm?2Phase | Multiple myeloma and solid tumors
Genentech/Roche ~ GDC-0152 E3-AP  Phase | Metastatic malignancies
Novartis LCL161 E3-IAP  Phase | Solid tumors
Ascenta TherapeuticsAT-406 E3-AP Phase | Solid tumors and lymphoma
Aegera Therapeutics AEG 351562 E3AP  Phase IAML and liver cancer
Aegera Therapeutics AEG 40826 E3-AP  Phase | Lymphoid tumors
Tefralogics Pharma TL 32711 E3AP Phase | Solid tumors and lymphoma
Astellas Pharma  YM155 E3HAP Phase llLung cancer




Natural
Substrate
Molecule

Activity

How well the drug candidate
binds to its target and generatss
the desired biological response

HIV Protease

4h 9

Natural Substrate Molecules

Solubility
Affects how well the drug
candidate can be absorbed
by the body if taken orally

GOOD
MEDICINES

Metabolic Profile/Toxicity
Whether any toxic sffects are
praduced by the drug candidate
ar its byproducts when the

body’s enzymes break it down

Oral Bicavailability

Haw much drug candidate
reaches the appropriate
tissuels) in its active form
when given orally

Half-Life

Initial Lead Cormpound

P How long the drug candidate

stays in its active form in

a Knowing that HIV protease has two symmetrical the bod! . .
halves, pharmaceutical researchers initially attempted Y 4 A drug candidate molecule must pass many hurdles to earn the description
to block the enzyme with symmetrical small molecules. “good medicine.” It must have the best possible activity. solubility. bioavailability,
They made these by chepping in half meolecules of halfife, and metabolic profile. Attempting to improve one of these factors
the natural substrate, then making a new molecule often affects ather factors. For example, if you structurally alter a lead com-

pound to improve its activity, you may also decrease its solubility or shorten

by fusing together two identical halves of the natural
substrate.

its half-life. The final result must always be the best possible compromise,
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Byung-Gil Lee & Hyun Kyu Song

Korea University

<< YouTube >> ZM “ClpP activation” Music by Coldplay
http://www.youtube.com/watch?v=Wojpp3G6TSU “DPeath and all his friends”




Nature's Robots: A History of Proteins
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Oxford University Press

AHISTORY OF PROTEINS
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