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We have localized the control region of the distal promoter of pyruvate carboxylase gene
by generating a series of 5'-truncated constructs, and both 25- and 9-bp internal deletion
constructs, as well as by performing site-directed mutagenesis. Transfections of these
constructs into INS-1 cells identified a CCAAT box and a GC box that are located at -
65/-61 and -48/-41, respectively, as the important determinants. Disruption of the GC box
resulted in a 4-fold reduction of the reporter activity, while disruption of the proximal
CCAAT box (-65/-61) but not the distal CCAAT box (-95/-91) increased the reporter
activity by 3-fold. Simultaneous disruptions of both the GC box and the CCAAT box
reduced the reporter activity to a level that was close to that of the single GC box
mutation. Gel retardation assay using nuclear extract from INS-1 cells demonstrated that
Sp1 and Sp3 bind a GC box while the nuclear factor Y was shown to bind the proximal
but not the distal CCAAT box. Furthermore we identified two tissue-specific regions, the
-803/-795 site and the -408/-403 E-box, as the important elements for transcriptional
activation of the luciferase reporter gene. Site-directed mutagenesis of either one of
these sites in the context of this 1.2 kb promoter fragment, followed by transient
transfections in INS-1, abolished luciferase reporter activity by 50% while mutation of a -
48/-41 GC box abolished reporter activity by 70% suggesting a predominant role of the
GC box over the tissue-specific cis-elements. However, disruption of either -803/-795 or
-408/403 site did not affect reporter gene activity in NIH 3T3 cells suggesting this
promoter fragment is subjected to cell-specific regulation. The nuclear proteins bound to
these -803/-795 and -408/-403 sites were identified as a hepatocyte nuclear factor 3§
(HNF3[/Foxa2) and upstream stimulatory factor, USF1 and 2, respectively. Chromatin
immunoprecipitation assay using antiserum against Foxa2, USF1 and 2 demonstrated
that endogenous Foxa2 and USF1 and 2 bind to the -803/-795 Foxa2 site and the -408/-
403 E-box, respectively in vivo. The data presented here show that general transcription
factors Sp1/Sp3, together with USF and Foxa2 regulate the distal promoter of the rat PC

gene in a cell-specific manner.
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