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The	  SCF	  ubiqui.n	  ligase	  complex	  
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Four	  major	  families	  of	  Cullin-‐RING	  ubiqui.n	  Ligase	  complexes	  (CRLs)	  
(>	  200	  different	  enzymes	  with	  different	  substrate	  receptors)	  

~100	  BTB	  proteins	  =	  ~100	  CRL3	  ligases	  

~30	  DCAF	  proteins	  =	  ~30	  CRL4	  ligases	  
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SCF	  and	  the	  SCF-‐like	  ligase	  APC/C	  control	  a	  variety	  of	  key	  cellular	  func.ons,	  including	  gene	  
transcrip.on,	  	  protein	  synthesis,	  DNA	  damage	  responses,	  chromosome	  stability,	  
centrosome	  duplica.on,	  dNTP	  synthesis,	  apoptosis,	  circadian	  clock	  oscilla.on,	  etc.	  	  	  	  	  
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Cell	  Prolifera.on	  and	  Survival	  
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The	  	  NF-‐κB	  Family	  of	  proteins	  
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Fbxw7α	  binds	  p100	  phosphorylated	  on	  Ser707	  
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Fbxw7α	  and	  βTrCP	  bind	  two	  different	  phospho-‐forms	  of	  p100	  

p100 (pSer707)!

cMyc (pThr58/Ser62)!

IkB!!

Skp1!

Fb
xw

7!
"

Fb
xw

7!
 (

W
D4

0)
!

#T
rC

P2
!

Fb
xw

7!
"

Fb
xw

7!
 (

W
D4

0)
!

#T
rC

P2
!

MG132!
IP: !-FLAG !

p100 (pSer866/870)!

DMSO!

Fbxw7!"
#TrCP2!

!-FLAG!

βTrCP-‐mediated	  	  processing	  

Fbxw7-‐mediated	  	  degrada.on	  

!"#$"%#$
&$ &$G

R
R

 

'(
)*
+*
$

'(
)*
,,
$

-./0*!$

!"#$"%#$
&$&$G

R
R

 

'(
)*
++
$

'(
)*
,-
$

!.)/&$



GSK3	  phosphorylates	  the	  p100	  degron	  

-" +" GSK3i IX  "
p100 (pSer707)"

p100"

Skp1"

c-myc (pThr58/Ser62)"

p100 (pSer866/870)"

β-catenin (pSer33/37/Thr41)"

β-catenin"

c-myc"
Fbxw7α"
p100 (pSer707)"
p100 (α-FLAG)"

IP
: α

-F
LA

G
" D

M
SO

 "
0.

1 
µ

M
"

1.
0 

µ
M
"

5.
0 

µ
M

 "
10

.0
 µ

M
"

GSK3 inhibitor IX "

FLAG-p100"

FL
AG

-p
10

0 
(S

er
70

7/
71

1A
la

) "

p100 (pSer707) "

p100"

GSK3β "+"+" -"-"
!"#$%!

&'(%!

)*!
+!

R!

,-./0!

+!

+!
+!

+!
+!

+!

!"#$"%#$
&$ &$G

R
R

 

N
LS

 

1"23!



p100	  is	  ubiquitylated	  in	  vitro	  in	  an	  SCFFbxw7α-‐dependent	  manner	  	  
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p100	  shurles	  between	  the	  nucleus	  and	  cytoplasm	  
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p100	  contains	  an	  NLS	  required	  for	  import	  into	  the	  nucleus	  
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Fbxw7α	  targets	  only	  nuclear	  p100	  for	  protein	  degrada.on	  
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p52	  competes	  with	  Fbxw7α	  for	  binding	  to	  the	  ARD	  of	  p100	  	  	  
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Conclusions	  #1	  

a)	  ShuDling	  of	  p100	  requires	  an	  intact	  NLS	  (nuclear	  localiza4on	  signal)	  and	  NES	  
(nuclear	  export	  signal).	  
	  
	  
	  
b)	  The	  majority	  of	  p100	  is	  cytoplasmic	  since	  the	  nuclear	  pool	  is	  cons4tu4vely	  
targeted	  for	  protein	  degrada4on	  by	  Fbxw7/GSK3.	  	  Accordingly,	  the	  p100-‐	  
cytoplasmic	  pool	  is	  insensi4ve	  to	  Fbxw7-‐mediated	  degrada4on.	  	  	  
	  
	  
	  
	  	  
	  



Cons.tu.ve	  degrada.on	  of	  p100	  in	  the	  nucleus	  via	  Fbxw7α	  is	  
inhibited	  upon	  NF-‐κB	  ac.va.on	  	  	  
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Inducible	  processing	   Cons.tu.ve	  nuclear	  degrada.on	  

!"#$%&'()*

+,-&.,(*

/001*

/001*!23!456.%.76.7#**
%3$-.((879*

4*
:;<*;=<*

4*G
R

R
 

N
E

S
 

N
LS

 

%>?*

;@A(*

;@A(*

BCDEF"*
4*

:;<*;=<*
4*G

R
R

 

N
E

S
 

N
LS

 

;@A(*

:;<*G
R

R
 

N
E

S
 

N
LS

 

%>?*

;@A(*

;=<*
;@A(*

4*4*



Transloca.on	  of	  p52:RELs	  	  
complex	  in	  the	  nucleus	   Cons.tu.ve	  degrada.on	  
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p52-‐RELs	  compe..on	  with	  Fbxw7	  for	  binding	  to	  p100	  	  
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p100	  stabiliza.on	  and	  termina.on	  of	  NF-‐κB	  signaling	  
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Stabiliza.on	  of	  p100	  in	  the	  nucleus	  inhibits	  NF-‐κB	  target	  gene	  transcrip.on	  
	  following	  LTβR	  ac.va.on	  	  
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Conclusions	  #2	  

The	  molecular	  mechanisms	  controlling	  levels	  of	  p100	  in	  the	  nucleus	  allow	  the	  
ini4a4on	  and	  termina4on	  of	  the	  NF-‐κB	  transcrip4on	  program.	  
	  
	  
	  
	  	  
	  



-‐	  Sequenced	  exons	  9	  and	  10	  of	  twenty-‐four	  mul.ple	  myeloma	  cell	  lines.	  
-‐	  No	  muta.ons	  found.	  
	  
-‐ Sequencing	  of	  FBXW7	  in	  primary	  B-‐cell	  tumors	  (from	  the	  literature):	  

	  	  
	   	   	  Study	  	  #1	  
	   	   	  0/20	  B-‐ALL	  
	   	   	  0/20	  B-‐CLL	  

	  
	  	  
	   	   	  Study	  #2	  
	   	   	  0/92	  non-‐Hodgkins	  lymphoma	  

Akhoondi	  et	  al.	  Cancer	  Res.	  2007.	  	  	  	  	  

Song	  et	  al.	  Leuk,	  Res.	  2008.	  	  	  	  	  

FBXW7	  muta.ons	  are	  absent	  in	  B-‐cell	  derived	  tumors	  

-‐  Muta.on	  of	  FBXW7	  gene	  have	  been	  found	  in	  many	  cancers,	  including:	  
T-‐ALL,	  breast	  cancers,	  cholangiocarcinoma,	  gastric	  adenocarcinoma,	  	  
and	  head	  and	  neck	  squamous	  carcinoma	  
	  

Thompson,	  B.	  J.	  et	  al.,	  J	  Exp	  Med	  2007	  
Rajagopalan,	  H.	  et	  al.,	  Nature	  2004	  
O'Neil,	  J.	  et	  al.,	  J	  Exp	  Med	  2007	  
Stransky,	  N.	  et	  al.,	  Science,	  2011	  
	  



Louis	  M.	  Staudt,	  CSH	  Perspect	  in	  Biol.,	  2010	  

Relevance	  of	  NF-‐κB	  signaling	  in	  stromal-‐independent	  mul.ple	  myeloma	  
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Deple.on	  of	  Fbxw7 inhibits	  mul.ple	  myeloma	  cell	  growth	  
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Expression	  of	  stable	  p100	  inhibits	  the	  growth	  of	  myeloma	  cells	  
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FBXW7	  may	  func.on	  as	  an	  oncogene	  or	  tumor	  suppressor	  
depending	  on	  the	  gene.c	  background	  of	  the	  cancer	  
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