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EXAMPLE OF A HYPOTHESIS-DRIVEN SPECIFIC AIMS SECTION 

Interferon gamma (I FN-y) is centra l to the maintenance of homeostasis, as well as to host de
fense against a variety of pathogenic microorganisms and tumor cells. In addition, it can have 
an active role in the pathogenesis of a number of diseases. IFN-v mediates all of these effects 
through a single binding protein (the q subunit of the IFN-y-receptor complex} , which is present 
on the surfaces of all normal nucleated cell types (Granger & Coe, 1994 ). While it is known that 
the binding protein initiates signal transduction (Yu, 2000}, and it is understood mechanistically 
how it does so (Griffin eta!. , 2004; Campbell, 2008), what is not clear is how this critically impor
tant protein is produced. Lack of such knowledge is an important problem, because, without it, 
acquiring the ability to modulate the number of receptors on cells pharmacologically is highly 
unlikely. 

Our long-term goal is to understand how the receptor for IFN-y can be manipulated for preven
tive and therapeutic purposes. The objective here, which is our next step in pursuit of that goal, 
is to determine how production of the receptor'~ a subunit is regulated transcriptionally. Our 
central hypothesis is that both constitutive and stimulated regulation are required through differ
ent sets of cis-acting response elements in the gene's promoter. Our hypothesis has been for
mulated on the basis of our own preliminary data produced using the promoter that we recently 
cloned (Galaway et al. , 2008; see Justification and Feasibility sub-subsection under Research 
Strategy-Approach) . In addition, the work of Adams & Seagram (2008) is supportive of the hy
pothesis . The rationale for the proposed research is that, once it is known how transcription of 
th~ a chain's gene is regulated, production of the subunit can likely be manipulated either up or 
down pharmacologically, resulting in new and innovative approaches to the prevention and 
treatment of a variety of diseases. 

We plan to test our centra l hypothesis and, thereby, accomplish the objective of this application 
by pursuing the following two specific aims: 

1. Identify the DNA response elements that regulate constitutive transcription of the. 
subunit's gene. 
Based on the preliminary data referred to above, our working hypothesis is that one or 
more Sp1 sites are critical to the regulation of constitutive transcription. 

2. Determine how stimulated transcription is up-regulated by different stimuli. 
We postulate, again on the basis of our preliminary data, that cyclic AMP response ele
ments (e.g., CRE and AP-2) regu late stimulated transcription of the subunit's gene, re
gardless of how stimulated transcription is activated. 

With respect to expected outcomes, the work proposed in aims 1 and 2 is expected to identify 
the full complement of response elements and the cognate transcription factors that are respon
sible for constitutive and stimulated transcription of th~ subunit's gene. Such results are ex
pected to have an important positive impact, because the identified components are highly likely 
to provide new targets for preventive and therapeutic interventions in addition to fundamentally 
advancing the fields of receptor biology and immunotherapy, as will now be detailed in the next 
section. 

The 'hybrid' approach would be simi lar, except that the first paragraph would conta in a state
ment of need and a summary of objective evidence in support of its existence. The central hy
pothesis would be the applicant's best bet as to how to meet the need. Research proposals 
driven purely by need rarely succeed at NIH, which is why we do not recommend them for that 
purpose. Need-driven proposals to NIH are usually for things like equipment. 
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