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1. Introduction

1.1 Thymocyte development
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1.2 TCR-mediated signaling

1.2.1 Early events in TCR-mediated signaling
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1.2.2 The role of TRAPSs in signal transduction thro  ugh the TCR
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1.2.3 Linker for activation of T cells
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1.2.4 PLC- 1 and calcium mobilization
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1.2.5 Ras-MAPK signaling
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1.2.6 RasGRP1 in T cell signaling
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1.3 T helper cells
1.3.1 Regulatory T cells
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1.4 LAT-mediated autoimmunity
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2. Materials and Methods

2.1 Mouse models

2.1.1 LAT™™ and ERCre *LAT"™ studies
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2.1.3 Confirming RasGRP1 gene targeting
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2.2 Inducible deletion of LAT
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2.3 Antibodies

2.3.1 Antibodies for flow cytometry
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2.5 Flow cytometry

2.5.1 Cell surface staining
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2.5.2 Intracellular staining
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2.6 Cell activation and CFSE staining
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2.7 ELISA and autoimmunity analysis
2.7.1 TCR-mediated IL-2 production
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2.8 DP thymocyte isolation, activation, and Western
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3. The Importance of the Erk Pathway in the
Development of LAT-Mediated Disease

3.1 Introduction
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3.2 Results

3.2.1 Ablation of RasGRP1 does not prevent disease
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3.2.2 RasGRP1 deletion does not inhibit hyperprolif  eration of LAT "™ T
cells
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3.2.3 LAT-mediated disease development in the absen ce of Gads
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3.2.4 The deletion of Gads in an inducible model of LAT disease does
not suppress lymphoproliferation
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3.2.5 Expression of constitutively active calcineur
LAT-mediated disease
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3.2.6 Canonical NF- B activation does not rescue LAT-mediated
autoimmunity
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3.2.7 Constitutive activation of Raf augments LATY1  36F disease
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4. Regulation of

RasGRP1 Function in

T Cell

Development and Activation by its Unique Tail Domai n

4.1 Introduction

%
3 (% > %3
'(,+8
(0& 9% & %
3% % 0 4 &
* 8 5% &
4 3 %3 %
% *, %
8 4& JIA:4
*.0 0 %

%*

8 3 4& I, + 4& ./00:4 %
% %

*05 % % 7?6

& 8 4& 1, 2

B/

4 %
% 85 (
%3 4 &

% +8 ,+9 &

*,

%
%
% 0

8+ 4&

4& IIA42 % %



% =, & *,0

8 5%

*0%

% % %
4& ./ID;
3%

OEEB:4 &

)3 & % %
%

& 3% % 5

M4 &

* 0

* 0

4& IID:4  *,0(

% & -
4

%3 %

*,O( *

4& OEEB:4)3 & *0 %

&

% 3 & %

%

*0 %

*0o( H

*(

%

% *

BO

3% %
D: & %
4& OEEB:4 %
% 0
8H % 4& IIA;

( &

, 8
( *,0
4& IIA; $ % 4& ./00:4
34
H
9 8 4&
%
( 4
0o 8

% % & 3% 1

,0 € % %



3% %

4 % % %3 % *,0

H?+ 6B

* 08,
& *,0 (o
( 4 %

%

5% 8

% & % %

% 3% % % 3

3% % % *,0

3 %

(S( 8%

4& .[IA:4

*(

% 3

4& .IID;

%

%

4:4

%

%

%

8 3 4&
%

%

4& IIT7:4

%

% &

%

%

% 82:

%

%



8' 4& A4 % 5

& *,0 3%
8z
%
1 &.6; U 4& ./00:4
* 0
% & &
+3 % * 0
- & 3
*0 4 % &3 * 0
*0 % 4 #%
% 0 *0(
3% % % *0
4

B6

3% 2 8,

%

(

&

4& ./0/:4

4& I.:& 3% %

8+ 4& //6;

& %

%
& 3% % 5
% % % % %

&



4.2 Results

4.2.1 Generation of RasGRP1 ¥? mice
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4.2.4 Impaired function in RasGRP1 % T cells
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4.2.6 Defective thymic selection in RasGRP1 % mice
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4.2.7 Impaired localization of RasGRP1 tail in T cells
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5. General Discussion and Future Directions

5.1 LAT-mediated autoimmunity
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5.2 The role of LAT in controlling cytokine product ion
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5.3 The control of RasGRP1 activity by the tail dom
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