
SUMMARY 

Recently, the signals that expand and differentiate nake CD~'  T cell into effector 

and memory T cells have received considerable attention. The initial response of 

C D ~ +  T cells, often referred to as activation, is most tightly regulated. Once 

activated, T cells undergo proliferation and differentiation. An important aspect of 

nai've CD4+ T cells is its differentiation into Thl/Th2 subtype. The appearance of 

ThlITh2 cells has been related with the prevention of wide range of infectious, 

allergic and autoimmune dikorders. Inspite of the importance of Thl and Th2 cells 

in disease, mechanisms that determine differentiation of naive T cells into Thl or 

Th2 subset are not well understood. There are numerous factors influencing the 

investigation are antigen presenting cells (APC) and costimulatory molecules 

expressed on their surface. The role of an APC in shaping the differentiation 

pathway of a nai've Th cell is potentially powerful because the APC provides the 

nai've T cells not only the first signal but also additional co-signals in the form of 

the costimulatory molecules. Among different APCs, the macrophages and B cells 

are considered to be potent in stimulating nai've T cells. Although, it is now 

macrophages, whereas Th2 cells prefer B cells as APC. However, the role of these 

APCs and the costimulatory molecules expressed on their surface in 
' differentiation of na'ive Th cells is not well understood. When used as a source of 

costimulation, the differential pattern of costimulatory molecules, especially, B7- 

1, B7-2 and MI50 may considerably influence the generation of Thl and Th2 

subsets. Further, in addition to playing the role in the differentiation of naYve T 

cells, the costimulatory molecule can also influence the activation status of the 

APC on which it is expressed by directly transducing the signals through them. 

The present study was conducted keeping in view both the above-mentioned 

with strong first signal in the presence of B7-1 but not B7-2 costimulation down- 

regulates the T cell proliferation and cytokine secretion. The possible explaqation 

for this may be the higher expression of CTLA-4 as compared to that of CD28 on 
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T cells and stronger avidity and slower rate of dissociation of B7-1 towards 

CTLA-4. It is well known that signaling through CTLA-4 down-regulates the T 

cell activation. However, when both the signals through CD28 and CTLA-4 are 

provided simultaneously, the stronger magnitude of signal transduced 

overpowered the other signal as is evidenced by the cross-linking of CD28 and 

CTLA-4 by their respective antibodies. Although B7-1 and B7-2 are the best- 

defined costimulators till date but they are not indispensable. The strongest 

evidence to date for the existence of non-B7-mediated costimulation of C D ~ '  T 

.cells is derived from the studies with CD28 deficient (CD28-I-) mice. These 
# 

findings as well as studies demonstrating the failure to inhibit activation of cD4' 

T cells in vitro and in vivo with anti-B7 Abs and that B7-1 deficient mice respond 

normally to nominal antigens have raised the possibility to hypothesize the 

existence of undefined additional co-signals essential for the initiation of Th cell 

activation. To characterize the potential alternative pathway of costimulation, a 

150kDa molecule named M150, expressed on the surface of macrophage 

membrane was discovered in our laboratory. Since, the regulation of the 

expression of costimulatory molecules can be influenced by other neighboring 

accessory molecules and immuno-regulatory cytokines, the studies were camed 

out to evaluate the expression of M150 on peritoneal macrophages in response to 

signaling through well-characterized costimulatory molecules and immuno- 

regulatory cytokines. The results well explained that the Thl-specific cytokines 

increases while Th2-specific cytokines decreases the MI50 expression. We have 

reported earlier that MI50 chiefly augmented Thl type of immune responses. No 

effect was observed on Th2 cells. Next experiments were conducted to determine 

whether activated B cells and macrophages differentially regulated the production 

of Thl and Th2 specific cytokines. If so, then how costimulatory molecules B7-1, 

B7-2 and M150 expressed on the surface of B cells and macrophages influence 

their outcome. It has been found that macrophages preferentially utilized M150 in 

regulating the secretion of IFN-y while B cells predominantly employed B7-1. 

Further, M150 did not play any role in the secretion of IL-4 but B7-1 and B7-2 

molecules together regulated the secretion of IL-4 irrespective of the type of APC 

used for costimulation of nayve Th cells in primary cultures. Thus B7-1 and B7-2 
\ 

molecules can regulate the generation of Th2 responses and can augment the 
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immune responses against the helminthic infection. The B7/CD28 and B7lCTLA- 

4 interaction can augment or downregulate the immune response but reciprocally 

nothing has been meticulously known about how these molecules operate in the 

activation and differentiation of B cells. In the present study, we used ani-B7-1 

and B7-2 mAb to cross-link the respective molecules on the surface of LPS 

activated B cells. The results showed that signal transduced through B7-1 

inhibited the proliferation but not the viability of B cells. On the other hand, B7-2 

mediated signaling enhanced the proliferation of B cells. Furthermore, we 

established categorically that this event of B cell activity is due to signaling, as 
d 

evidenced by increased phosphorylation of tyrosine residues. Another important 

conclusion that can be drawn from our data is that 1L-4 and IFN-y have the 

capability to regulate the anti-B7-1 and B7-2 Ab mediating signaling. To further 

provide firmness to our findings of the regulatory capacity of anti-B7-1 and B7-2 

Abs in the activation of B'cells, we utilized B cell lymphomas, WEHI-279, that 

express ~ 7 - 1 ,  B7-2 and CD40 molecules. The anti-B7-1 and CD40 Abs 

significantly arrested the proliferation of WEHI-279. Thus, it may be concluded 

that the signaling via B7-1 and CD40 molecules may be responsible for inhibiting 

the growth of B cell lymphomas. In contrast, costimulation through B7-2 may 

help lymphomas to proliferate and secrete antibodies that can be beneficial for the 

lymphomas to evade immune surveillance. Further, triggering through B7-1 and 

CD40 may help the regression of the lymphomas in the early stages. Although 

signaling through B7-1 retards the growth of B cell lymphomas by inducing the 

expression of Fas and FasL and in turn induces apoptosis but it fails to induce Fas 

and FasL or apoptosis in normal B cells. At present, this is difficult to explain why 

ligation of B7-1 with anti-B7-1 Ab has differential effect on normal versus tumor 

B cells? This could potentially be a very interesting line of investigation. 


