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Techniques to Study FceRl Signaling

Yuko Kawakami, liro Kitaura, and Toshiaki Kawakami

Summary
Mast cells are the crucial effector cells for allergic reactions. They are activated

through the aggregation of the high-affinity immunoglobulin E (IgE) ."..pto, (FceRI)
with allergen and allergen-specific IgE. Tyrosine phosphorylation of FceRI subunits and
various signaling proteins is an initial triggering event, leading to the activation of sev-
eral signaling pathways in mast cells. Much has been learned from analysis of mast cells
derived from gene-targeted mice. Therefore, in this chapter we will first describe how to
generate mast cells from mouse bone manow cells and how to correct the genetic defect
by retroviral transduction. Then, we will describe how to assess early activation events
by measuring several protein-tyrosine kinases and serine/threonine kinases such as pro-
tein kinase B (= Akt),  protein kinase C. and JNK. As signal transduction is highly depen-
dent  on prote in-prote in  in teract ions,  we wi l l  descr ibe exper imenta l  deta i ls  o f
co-immunoprecipitation methods that are used to confirm such interactions.

Key words: Masr cel l ;  FceRI; Lyn; Fyn; Src; Syk; Btk; JNK; pKC; Akt; co-immu-
noprecipitation; retroviral transduction; in vitro kinase assay.

1.  In t roduct ion

Despite a recent flurry of articles indicating roles for mast cells in innate
immunity, autoimmune disease models, angiogenesis, and chronic cardiac fail-
ure, immediate hypersensitivity and allergic diseases remain the most impor-
tant focus in mast cell research (I). Because allergic reactions in these diseases
are largely dependent on allergen and allergen-specific immunoglobulin E
(IgE), the study of the effector cells that are activated by these allergy-trigger-
ing agents is central to our understanding of allergy. Mast cells (and Uasoptrlts;
are considered to be the major effector cell type. IgE is bound to the high-
affinity IgE receptor, FceRI, on the surface of mast cells, and IgE-bound FceRI
molecules are aggregated with multivalent allergen. The FceRI expressed on
mast cells consists of lgE-binding cr subunit, a signal-amplifying F subunit,
and two disulfide-bonded y subunits with a signal-initiating capability (2).

From'. Methods in Molecular Biology, vol.  - l t5: Mast Cells: Methocls anc! protocols
E d i t e d  b y :  c .  K r i s h n a s w a m y  a n d  D .  s .  c h i  o  H u n r a n a  p r e s s  I n c . ,  J o t o i v a ,  N l
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