
 

 

http://researchspace.auckland.ac.nz
 

ResearchSpace@Auckland 
 

Copyright Statement 
 
The digital copy of this thesis is protected by the Copyright Act 1994 (New 
Zealand).  
 
This thesis may be consulted by you, provided you comply with the 
provisions of the Act and the following conditions of use: 
 

• Any use you make of these documents or images must be for 
research or private study purposes only, and you may not make 
them available to any other person. 

• Authors control the copyright of their thesis. You will recognise the 
author's right to be identified as the author of this thesis, and due 
acknowledgement will be made to the author where appropriate. 

• You will obtain the author's permission before publishing any 
material from their thesis. 

 
To request permissions please use the Feedback form on our webpage. 
http://researchspace.auckland.ac.nz/feedback
 

General copyright and disclaimer 
 
In addition to the above conditions, authors give their consent for the 
digital copy of their work to be used subject to the conditions specified on 
the Library Thesis Consent Form. 

http://researchspace.auckland.ac.nz/
http://researchspace.auckland.ac.nz/feedback


Regulation of the betaT
integrin gene in T cells-

Role of the MAPK
signalling pathways

Farhad Shafiei
Department of Molecular Medicine & Pathology

A Thesis submitted for the degree of Doctor of
Philosophy at The University of Auckland,

Auckland, New Zealand

October 2004



To my dear parents,for without their love and support, this w,ould not
have heen possible.

l)| \.A14A2)

u-'Ll-

L' v,O.v

(xov+

?')



Abstract

Members of the integrin superfamily of adhesion molecules are involved in cell to

cell, cell to ECM, and cell to pathogen interactions, and are of fundamental

importance in many biological processes. The B7 integrins a4B7 and aEpT have

evolved to play specialized roles in gut mucosal immunity. a4B7 mediates the homing

of lymphocytes to intestinal Peyer's patches, mesenteric lymph nodes, and the lamina

propria by binding to the vascular addressin MAdCAM-1 (Fong et al., 1997). cEBT

binds epithelial E-cadherin retaining lymphocytes at the inhaepithelial compartment

of the mucosa. The expression of oEpT is induced on migratory lymphocytes by

TGF-B secreted by gut enterocytes. The signalling mechanisms responsible for basal

and TGF-p-induced expression of B7 integrins are not well understood. Previous

studies identified two TGF-pl response regions in the B7 gene promoter termed

TGFBRR-I and TGFBRR-2 encompassing nucleotides -509 to -398 and -121 to

-34. Here, TGF-pl activation of the p7 gene proximal promoter is shown to be

mediated by MAPK family members. TGF-p1 stimulation of TK-l T cells increased

the steady-state mRNA levels of the p7 gene relative to a4 transcripts, and led to

enhanced phosphorylation of c-Jun. TGF-pl stimulation induced rapid increases in

the binding of nuclear protein complexes to TGFBRR-I and -2. Spl and Sp3 which

mediate TGF-BI signalling were shown to bind to an Spl cis-element encompassing

nucleotide positions -67 to -60 within TGFBRR-2. The interaction of Spl with its

cognate binding site was c-Jun dependent. In contrast, there was no evidence for

involvement of the Smad proteins. ATF-2 was identified to bind to a region

encompassing nucleotide positions -699 to -689 just upstream of TGFBRR-I. Spl

and ATF-2 expression vectors co-transfected into Spl-deficient SL-2 cells synergszed

to drive the activity of a B7 gene luciferase reporter. Mutation of the ATF-2-binding

site modestly reduced B7 gene reporter activity.



The involvement of c-Jun in TGF-B signalling and interaction of Spl with the p7 gene

promoter suggested that MAP kinase pathways might mediate p7 gene transcription.

Specific chemical inhibitors were used to ascertain which of the three MAPK

pathways namely p38, JNK, and ERK were involved. Results obtained by nuclear

run-on transcription analysis which measures nascent RNA synthesis showed that

both the p38 and JNK pathways regulate B7 gene expression in TK-l cells, whereas

only the p38 pathway regulates o4 gene expression. Thus, treatment of TK-l cells

with the p38 inhibitor 58203580 and the JNK inhibitor SP600125 inhibited the

synthesis of B7 transcripts, whereas only 58203580 inhibited the synthesis of cr4

transcripts. Conversely, sodium arsenite which induces JNK and p38 upregulated

nascent synthesis of a4 and p7 RNA transcripts. 58203580 blocked the binding of

nuclear factors to TGFBRR-I, and ATF-2 binding to nucleotide position -699 to

-689. Similarly, SP600125 blocked the binding of Spl and Sp3 to TGFBRR-2,

whereas unexpectedly SB203580 enhanced their binding. Furthermore, both

S8203580 and SP600125 decreased cell-surface expression of the p7 subunit and

58203580 inhibited TK-l cell adhesion to MAdCAM-1. In contrast, the MEK

inhibitor PD98059 had no effect on the expression of nascent 97 RNA transcripts and

cell-surface expression of the B7 subunit, suggesting that the ERK pathway is not

involved in regulation of p7 gene expression in TK-l cells. In contrast to the results

obtained with TK-l cells, 58203580, SP600125, and PD98059 each inhibited the

nascent synthesis of c4, 87, and CIE transcripts in peripheral blood lymphocytes.

In conclusion, this study has revealed for the first time that both the p38 and JNK

pathways mediate TGF-B1-induced expression of the integrin B7 gene. Expression of

the B7 gene is Spl-dependent, and involves the synergistic cooperation of c-Jun and

ATF-2. It is proposed that the p38 and JNK pathways play a role by triggering the

activation and translocation of c-Jun and ATF-2 to the nucleus.
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