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Summary. Cytokines modulate cell  growth, 
differentiation, and immune defenses in the vertebrates. 
Interferons (IFNs) are a unique class of cytokines that 
stimulate antiviral, antitumor and antigen presentation by 
inducing the expression of several cellular genes. Recent 
studies have identified a novel gene regulatory pathway 
activated by IFNs, which serves as a paradigm for most 
cytokine signal transduction pathways. A number of 
genes induced by IFNs participate in cell growth 
regulation and apoptosis. These include novel tumor 
suppressor genes. Although discovered as IFN-regulated 
factors, deletions of these genes cause leukemias in 
experimental models and in human patients. Genetic 
approaches have identified several novel regulators of 
apoptosis. Studies on the mechanism of action of these 
growth regulatory molecules are not only useful in 
identifying novel targets for the development of 
therapeutics but also help understand the molecular basis 
for loss of cell growth control and resistance to IFNs. 
This review focuses on the functions and roles of IFN 
regulated factors in cell growth control and mechanisms 
of disruption of IFN action in cancer cells. 
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Introduction 

Interferons (IFNs) area family of proteins that 
regulate innate immunity, immune surveillance, and 
homeostasis of peripheral blood cell populations. 
Binding to their high affinity cell surface receptors, IFNs 
stimulate a variety of genes employing unique signaling 
molecules. IFNs inhibit virus replication, and activate 
antipathogen defenses, and suppress tumor growth. A 
subclass of IFNs modulates the trophoblastic 
implantation in domestic ruminants (Imakawa et al., 
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1987). In this article the mechanisms of IFN action, 
signal transduction pathways, and the gene products that 
cause cell  growth arrest will be discussed. It is 
conceivable that genetic or epigenetic perturbations in 
these pathways can lead to either an over stimulation of 
certain cellular functions or make cells resistant to a 
given ligand, manifesting clinical disorders such as 
cancer. 

Distinct genes encode IFN-a, IFN-B, IFN-o and 
IFN-y, the major forms of IFN. There are multiple IFN- 
a ,  and single IFN-B and IFN-y genes in humans (Pestka, 
1997) IFN-a and IFN-B genes are clustered on human 
chromosome 9 .  IFN-y gene is located on human 
chromosome 12. Most IFNs are 16-18 kDa in size and 
post-translationally modified prior to their secretion 
(Pestka, 1997). A number of agents such as viruses, 
double-stranded (ds) RNA, LPS, TNF and IL-1 induce 
the expression of IFNs (Fujita et al. ,  1989a,b).  
Expression of IFN-y gene is restricted to the activated T- 
cells and NK cells (Young and Ghosh, 1997). IFN-genes 
are regulated by specific transcription factors in a 
stimulus dependent manner (Falvo et al., 1995; Thanos 
and Maniatis, 1995; Wathelet et al., 1998). Among IFNs 
the regulation of IFN-B gene is most clearly elucidated. 
The IFN-B gene promoter consists of multiple positive 
and negative regulatory elements on which members of 
Jun-ATF, IFN-gene regulatory factor (IRF) and Rel-NF- 
kB families of transcription factors and HMG-I(Y) 
assemble a virus directed transcriptional complex that 
regulates transcription (Fujita et al., 1989a,b; Taniguchi 
et al., 1997; Thanos and Maniatis, 1995). 

Receptors 

IFNs bind to specific cell surface receptors and 
transmit the signals to upregulate various cellular 
responses. IFN-all3 bind to a multimeric cell surface 
receptor. The IFN-y receptor is a distinct complex 
consisting of two different polypeptides (Domanski and 
Colamonici, 1996). These receptors are glycosylated in 
the extracellular domains and intrinsic tyrosine kinase 
activities are absent in the cytoplasmic domains. 
However, tyrosine kinases of the Janus kinase (JAKs) 






























