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t e a m of s ci e nti st s fr o m t h e U ni v er sit y of C alif or ni a, S a n Di e g o S c h o ol of M e di ci n e, t h e

M e di c al U ni v er sit y of S o ut h C ar oli n a a n d S a n Di e g o- b a s e d A m eri c a n Lif e S ci e n c e

P h ar m a c e uti c al s, I n c., r e p ort t h at c at h e p si n B g e n e k n o c k o ut or it s r e d u cti o n b y a n

e n z y m e i n hi bit or bl o c k s cr e ati o n of k e y n e ur ot o xi c p Gl u- A β  p e pti d e s li n k e d t o Al z h ei m er’ s di s e a s e

( A D). M or e o v er, t h e c a n di d at e i n hi bit or dr u g h a s b e e n s h o w n t o b e s af e i n h u m a n s.

T h e fi n di n g s, b a s e d o n A D m o u s e m o d el s a n d p u bli s h e d o nli n e i n t h e J o ur n al of Al z h ei m er’ s

Di s e a s e , s u p p ort c o nti n u e d d e v el o p m e nt of c y st ei n e pr ot e a s e i n hi bit or s a s a n e w dr u g t ar g et

cl a s s f or A D. “ N o ot h er t h er a p e uti c pr o gr a m i s i n v e sti g ati n g c y st ei n e pr ot e a s e i n hi bit or s f or

tr e ati n g A D,” s ai d c oll a b or at or Vi vi a n H o o k, P h D, pr of e s s or i n t h e U C S a n Di e g o S k a g g s S c h o ol of

P h ar m a c y a n d P h ar m a c e uti c al S ci e n c e s a n d i n t h e U C S a n Di e g o S c h o ol of M e di ci n e.  

C urr e nt A D dr u g s tr e at s o m e s y m pt o m s of t h e d e v a st ati n g n e ur ol o gi c al di s or d er, b ut n o n e

a ct u all y sl o w it s pr o gr e s s, pr e v e nt or c ur e it. N o n e w A D dr u g h a s b e e n a p pr o v e d i n m or e t h a n a

d e c a d e.

T h e r e s e ar c h er s f o c u s e d o n c at h e p si n B pr o d u cti o n of N-tr u n c at e d p Gl u- A β , a p e pti d e or s h ort

c h ai n of a mi n o a ci d s, a n d t h e bl o c k a d e of c at h e p si n B b y E 6 4 d, a c o m p o u n d s h o w n t o i n hi bit

c y st ei n e pr ot e a s e s, a t y p e of e n z y m e. A D i s c h ar a ct eri z e d b y a c c u m ul ati o n of a v ari et y of A β

p e pti d e s a s oli g o m er s a n d a m yl oi d pl a q u e s i n t h e br ai n, f a ct or s i n v ol v e d i n n e ur o n al l o s s a n d

m e m or y d efi cit s o v er ti m e. T h e s e n e ur ot o xi c A β  p e pti d e s ar e cr e at e d w h e n e n z y m e s cl e a v e a

l ar g e pr ot ei n c all e d a m yl oi d pr e c ur s or pr ot ei n ( A P P) i nt o s m all er Aβ  p e pti d e s of v ar yi n g t o xi cit y. N-

tr u n c at e d p Gl u- Aβ  h a s b e e n s h o w n t o b e a m o n g t h e m o st n e ur ot o xi c of m ulti pl e f or m s of Aβ

p e pti d e s.

M u c h A D r e s e ar c h h a s f o c u s e d o n t h e A P P- c utti n g e n z y m e B A C E 1 β - s e cr et a s e, b ut it s r ol e i n

pr o d u ci n g p Gl u- A β  w a s u n k n o w n. C at h e p si n B i s a n alt er n ati v e - s e cr et a s e w hi c h cl e a v e s t h e

wil d-t y p e β - s e cr et a s e sit e of A P P, w hi c h i s e x pr e s s e d i n t h e m aj or s p or a di c a n d m a n y f a mili al
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forms of AD. Hook and colleagues looked at what happened after gene knockout of BACE1 or

cathepsin B. They found that cathepsin B, but not BACE1, produced the highly toxic pGlu-Aβ.

Perhaps most interestingly, the scientists found that E64d, an enzyme inhibitor of cathepsin B,

reduced production of pGlu-Aβ and other AD-associated Aβ peptides. Key was the finding that

E64d and cathepsin B gene knock out resulted in improved memory deficits in a mouse model of

AD.

“This is an exciting finding,” said Hook. “It addresses a new target – cathepsin B – and an

effective, safe small molecule, E64d, to reduce the pGlu-Aβ that initiates development of the

disease’s neurotoxicity. No other work in the field has addressed protease inhibition for reducing

pGlu-Aβ of AD.”

Hook noted that E64d has already been shown to be safe in clinical trials of patients with

muscular dystrophy and would, therefore, likely prove safe for treating AD as well. She hopes to

launch Phase 1 human clinical trials in the near future with a modified version of the drug

candidate.    

Co-authors include Gregory Hook, American Life Science Pharmaceuticals, Inc.; Jin Yu and Mark

Kindy, Medical University of South Carolina; and Thomas Toneff, UCSD Skaggs School of

Pharmacy and Pharmaceutical Sciences.

Funding for this research came, in part, from the National Institutes of Health (grants

R44AG032784, R01ES016774-02 and R21AG0428), a Veteran’s Affairs Merit Review grant, and an

Alzheimer’s Association award.
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