
Fc Receptor Signaling to 
the Nucleus

Instituto de Investigaciones Biomédicas
Universidad Nacional Autónoma de México

CARLOS  ROSALES LEDEZMA



Receptors for Fc part of IgG

Berken & Benacerraf
J. Exp. Med.1966; 123:119

Macrophage

Ab



Fc Receptor Functions
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Human IgG Fc Receptors
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FcR signaling (~1996)
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Ras signaling
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Assay for NF-κB activation
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Dominant negative Ras does not 
inhibit NF-κB activation

0

1

2

3

4

5

pZIP Ras N17

Lu
ci

fe
ra

se
 A

ct
iv

ity
(F

ol
d 

In
cr

ea
se

)

Medium
IIC



Dominant negative Raf does 
not inhibit NF-κB activation
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MEK is required for immune 
complex-mediated NF-κB activation
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FcR signaling
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ERK activation requires PI 3-K

-phospho-ERK



MEK activation depends on PI 3-K



PI 3-K is required for NF-κB activation
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FcR signaling
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Neutrophil Fc Receptors
FcγRIIA FcγRIIIB
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Are FcRIIA and FcRIIIB Signaling 
Different?
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Nuclear Factor Activation
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Nuclear Factor Activation

FcγR

NF-κB

NF-κB NF-κB

FITC

FACS
J. Immunol. Meth. 2007; 320: 104



NF-κB Activation
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Phagocytosis
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FcRIIIB signal to NF-κB is 
independent of Syk and MEK
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Signaling to Nucleus in PMN
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Signaling to Nucleus in PMN
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Nuclear phospho-ERK
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Nuclear phospho-ERK
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Nuclear phopho-ERK is independent  
Syk, MEK, and PI 3-K
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Signaling to Nucleus in PMN
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Nuclear ERK does not change 
after FcγRIIIB crosslinking

Nuclear ERK



MEK is not present in PMN 
nucleus

Nuclear MEK



Nuclear phospho-Elk-1
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Nuclear phospho-Elk-1
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Nuclear phopho-Elk-1 is independent  
Syk, MEK, and PI 3-K
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FcγR activation of ERK in PMN 
cytoplasm

FcγRIIA FcγRIIIB

SykPI3K

MEK

ERK

NF-κB
NF-κBIκB

PMN

Nucleus

ERK P

?



FcγRIIIB activates nuclear factors 
in PMN
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Conclusions

• FcγRIIA and FcγRIIIB signal 
differently in the PMN

• FcγRIIA induces efficient 
phagocytosis

• FcγRIIIB induces efficient ERK and 
Elk-1 activation

• FcγRIIIB signal transduction does 
not involve Syk, MEK, PI 3-K, Src 
family kinases, or Tec family kinases
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