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Amyloidoses:	  Protein	  Misfolding	  and	  Deposi&on	  Diseases	  



BIOGENESIS AND FOLDING 

Maintain	  the	  proteome	  in	  a	  na9ve	  conforma9on,	  in	  
the	  correct	  loca9on	  and	  concentra9on	  	  
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BIOGENESIS AND FOLDING 

Proteostasis	  collapse	  	  
and	  cell	  death	  
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Woerner et al, Science 2016 

Proteostasis	  imbalance	  during	  aging	  
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λ	  LC	  in	  ～78%	  

Kine9cally/	  
thermodynamically	  

unstable	  LC4,5	  
3 

Incidence	  10.5	  per	  million	  person-‐years1	  -‐	  10-‐15%	  of	  mul9ple	  myeloma	  pa9ents	  develop	  AL	  amyloidosis2	  

1. Kyle et al, Blood 1994 - 2. Madan et al, Mayo Clin Proc. 2010 – 3. Merlini & Stone, Blood  2006 – 4. Blancas-Mejia et al, Biophys Chem. 2015 
5. Oberti et al, Sci Rep. 2017  

Molecular	  events	  leading	  to	  AL	  amyloidosis	  



Macrophages	  and	  amyloid	  clearance	  



Gene9c	  abla9on	  of	  either	  Ig	  (JH-‐/-‐)	  or	  complement	  components	  
(C3C4-‐/-‐)	  does	  not	  impinge	  spontaneous	  amyloid	  resorp9on	  
	  
→	  Redundancy	  of	  mechanisms	  of	  natural	  amyloid	  clearance	  



Microglia	  removal	  in	  cerebellar	  orgnotypic	  slices	  from	  mice	  expressing	  a	  suicide	  transgene	  
worsen	  neuronal	  loss	  and	  accumula9on	  of	  misfolded,	  disease-‐associated	  prion	  protein	  

Microglia	  removal	  in	  vivo	  through	  osmo9c	  minipumps	  leads	  to	  accelerated	  disease	  	  



Prion	  inocula9on	  of	  mice	  with	  reduced	  numbers	  of	  microglia	  (IL34-‐/-‐	  )	  leads	  to	  accelerated	  
disease	  and	  increased	  accumula9on	  of	  misfolded,	  disease-‐associated	  prion	  protein	  

→	  Microglia	  exert	  a	  neuroprotec&ve	  role	  in	  prion	  disease	  



Arming	  Macrophages	  to	  promote	  amyloid	  clearance:	  
A	  novel	  therapeu&c	  paradigm	  in	  amyloidoses	  



Wall	  JS	  et	  al.	  Blood	  2010;116:2241-‐2244.	  

Treated	  	  Untreated	  	  

Passive	  immunotherapy	  to	  promote	  amyloid	  clearance:	  11-‐1F4	  Ab	  
m11-‐1F4	  Ab:	  mouse	  IgG1	  monoclonal	  Ab	  recognizing	  a	  conforma9onal	  
epitope	  present	  in	  AL	  (κ	  and	  λ)	  and	  other	  type	  of	  amyloids	  
	  
Repeated	  administra9ons	  of	  m11-‐1F4	  to	  mice	  bearing	  a	  subcutanous	  
amyloidoma	  resulted	  in	  accelerates	  amyloid	  resorp9on	  
	  
Amyloidolysis	  was	  accompanied	  by	  neutrophil	  infiltra9on	  

Hrncic	  et	  al.	  Am	  J	  Pathol	  2000	  
Walls	  et	  al.	  Blood	  2010	  

→	  chimeric	  m11-‐1F4	  is	  currently	  under	  clinical	  evalua9on	  



Clinical	  evalua&on	  of	  chimeric	  m11-‐1F4	  Ab	  
Open-‐label,	  dose-‐escala&on	  phase	  1a/b	  of	  fibril-‐reac&ve	  an&body	  11-‐1F4	  (CAEL-‐101)	  
Relapsed	  /	  refractory	  pa9ents	  
	  
Ch	  mAb	  11-‐1F4	  as	  a	  single	  intravenous	  infusion	  (phase	  1a)	  	  
or	  a	  series	  of	  weekly	  infusions	  for	  4	  weeks	  (phase	  1b)	  
	  
Dose-‐escala9on	  "up	  and	  down"	  design	  
	  
8	  pa9ents	  completed	  phase	  1a	  and	  19	  pa9ents	  completed	  phase	  1b	  
	  
No	  4-‐5	  grade	  AEs	  
	  
Two	  pa9ents	  with	  skin	  rash	  (neutrophil	  infiltra9on	  surrounding	  amyloid	  at	  biopsy)	  
	  
Median	  9me	  to	  response:	  2	  weeks	  

Lentzsch,	  et	  al.	  abstract	  509,	  ASH	  2017	  



Passive	  immunotherapy	  to	  promote	  amyloid	  clearance:	  an&-‐SAP	  therapy	  

Serum	  amyloid	  P	  component	  (SAP):	  
	  
-‐ Normal	  plasma	  glycoprotein	  

-‐  Common,	  minor	  cons9tuent	  of	  all	  human	  amyloid	  

-‐  Its	  presence	  stabilizes	  amyloid	  deposits	  

-‐  Amyloid	  deposi9on	  is	  delayed	  in	  Sap-‐/-‐	  mice	  	  



Obligate	  therapeu&c	  partnership	  of	  CPHPC	  and	  an&-‐SAP	  mAb	  
	  
CPHPC:	  crosslinking	  and	  elimina9on	  of	  circula9ng	  SAP	  
	  
An&-‐SAP	  mAb:	  binding	  to	  residual	  SAP	  within	  amyloid	  deposits	  



→	  CPHPC	  +	  an9-‐SAP	  mAb	  lead	  to	  accelerated	  amyloid	  removal	  in	  a	  murine	  model	  of	  AA	  amyloidosis	  
Amyloid	  removal	  occurrd	  through	  a	  complement-‐dependent,	  macrophage-‐derived	  giant	  cell	  reac9on	  	  



Cell Reports 2015 13, 1937-1948DOI: (10.1016/j.celrep.2015.10.065)  Milde et al, Cell Rep 2015 

Mul&nucleated	  Giant	  Cells	  Are	  Specialized	  for	  	  
Complement-‐Mediated	  Phagocytosis	  and	  Large	  Target	  Destruc&on	  



Deplete	  plasma	  of	  SAP	  	  
using	  CPHPC	  

Some	  SAP	  s&ll	  remains	  on	  amyloid	  deposits	  

Give	  an&-‐SAP	  an&body	  to	  target	  amyloid	  deposits	  

-‐  15	  pts	  with	  different	  forms	  of	  systemic	  amyloidosis	  
-‐  Intravenous	  infusion	  of	  CPHPC	  (Miridesap)	  
-‐  Single	  intravenous	  administra9on	  of	  a	  fully	  humanized	  

monoclonal	  IgG1	  an9-‐SAP	  an9body	  (Dezamizumab)	  
→	  Reduced	  hepa9c	  amyloid	  load	  and	  liver	  s9ffness	  



Passive	  immunotherapy	  to	  promote	  amyloid	  clearance:	  NEOD001	  
-‐  Humanized	  monoclonal	  an9body	  (IgG1)	  
-‐  Binds	  to	  an	  epitope	  that	  is	  unique	  to	  the	  misfolded	  LC	  protein	  
-‐  The	  proposed	  mechanism	  of	  ac9on	  involves:	  







Conclusions	  

-‐  Abolishing	  or	  reducing	  the	  produc9on	  of	  the	  amyloidogenic	  precursor,	  whenever	  
possible,	  remains	  the	  mainstay	  of	  therapy	  against	  amyloid	  diseases	  

-‐  Passive	  therapy	  to	  promote	  macrophage-‐mediated	  amyloid	  clearance	  is	  a	  
poten9al	  novel	  therapeu9c	  approach	  deserving	  further	  inves9ga9ons	  

-‐  An9-‐SAP	  therapy	  is	  par9cularly	  a=rac9ve	  for	  those	  forms	  of	  amyloid	  diseases	  
where	  reduc9on	  of	  the	  amyloidogenic	  precursor	  is	  currently	  not	  feasible	  
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