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110029 INDIA GTP cyclohydrolase | (GTPCHI, EC 3.5.4.16) catalyses the initial step in the
de novo synthesis of tetrahydrobiopterin ¢(Blffom GTP. BH is an essential
The specific cellular and biochemical changes that occur in the mammamfactor for key enzymes producing nitric oxide and neurotransmitters such as
gland during the non-lactating period have not been fully defined. The 3@atecholamines and serotonin and thus is involved in diverse body functions
kilodalton glycoprotein was isolated from goat dry secretions. The protein iiscluding neurotransmission, blood pressure regulation, immune function, and
glycosylated and immunologically distinct from other milk-associated or seruthe conversion of phynylalanine to tyrosine. Genetic defects affecting GTPCHI
proteins and from cytoskeletal proteins. The N-terminal sequence and completévity cause hyperphenylalaninemia and severe neurological disorders such
cDNA sequence have been determined. It shows 45-50 percent sequeage 3,4-dihydroxyphenylalanine-responsive dystnia. Recent findings that
identity with members of the chitinase protein family but lacks chitinase-likguanine and 8-hydroxyguanine inhibit GTPCHI activity in a GTPCHI feedback
binding site. The crystal structure has been determined by molecul@gulatory protein (GFRP)-dependent manner raise the possibility that a BH
replacement method and refined to an R-factor of 0.185 for all the data to 2.@dficiency occurs in Lesch-Nyhan syndrome and PerkinsonOs disease. The
resolution. The structure shows a fold similar to that of the prototype chitinasdentification of GFRP, which functions as both a positive and negative
but lacks chitinase-like binding site. The shortening of loops makes thegulator of GTPCHI, has revealed the tight regulation of GTPCHI activity that
structure very compact. The loop 203-213 is particularly noteworthy as raintains intracellular BiHlevels at and below those needed by,Bétjuiring
adopts a conformation that is completely different from those observed in taezymes. GFRP mediates feed-forward activation of GTPCHI activity by
proteins of chitinase family. enhancing GTP binding in the presence of phenylalanine while it induces
feedback inhibition of enzyme activity in the presence of.BHTPCHI is a
decamer of 260 kDa with a subunit consisting of 230 amino acid residues, and
Keywords: CRYTAL STRUCTURE, BP-39, GOAT DRY SECRETIONS GFRP is a pentamer of 50 kDa with a subunit of 83 amino acid residues. Both
stimulatory and inhibitory complexes consist of three layers,
(GFRP)(GTPCHI)«(GFRP}, with overall dimensions of 130 A height and 93
A diameter. The structural comparison between the stimulatory and inhibitory
complexes provides a deeper understanding of the allosteric regulation of
GTPCHI by GFRP.
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In bacteria, the binding of a single protein, the initiation factor, to a multi-
Although proteins exist which can function optimally under extremeubunit RNA polymerase core enzyme results in the formation of a
conditions, very few, if any, exhibit activity both in mild and extremeholoenzyme, the active form of RNA polymerase essential for transcription
conditions. In studies of the halotolerant unicellular &gaaliella saling we initiation. We have determined the crystal structure of the RNA polymerase
have identified a new protein class - halotolerant proteins -, which retain théRNAP) holoenzyme froriThermus thermophiluat 2.6 A resolution (R-free =
function in the entire salinity range (0 to 4M NacCl). Herein we present th&7.4%; R-factor = 22.8%). In the structure, two N-terminal domains of the
crystal structure of a prototypic halotolerant protein — a 30 kDa carbonstbunit (conserved regions 1.2 and 3.1) form a V-shaped structure near the
anhydrase (p30) frorD. salina p30 is a salt-inducible, extracellular,-type  opening of the upstream DNA binding channel of the active site cleft. The C-
carbonic anhydrase, catalyzing reversible hydration of. @Qwas cloned by terminal domain of (region 4) is located in the vicinity of the RNA exit channel
RT-PCR using degenerate primers and was functionally over-expressedoirtlet, at a distance of ~57 A from the N-terminal domains. The extended
E.coli. In contrast to mesophilic counterparts the affinity-purified recombinatinker domain (region 3.2) forms a hairpin protruding into the active site cleft,
p30 remained active in multimolar salt concentration. and then stretches through the RNA exit channel to connect the N- and C-

terminal domains. The holoenzyme structure allows us to identify the structural
Subsequently, p30 was crystallized in space gf®ipwith two protomers per changes in the core induced by binding, and to correlate them with the known
asymmetric unit. MAD data to 2.0 A resolution were collected at BM14unctional properties of the holoenzyme that are biologically relevant. The
(ESRF, Grenoble) using the anomalous signal from the active-site zinc idroloenzyme structure provides insight into the all steps of transcription
The resulting high-quality map allowed tracing nearly 90 percent of twimitiation: formation of the closed promoter complex; DNA melting and
protomers without any NCS requirement. The structure has been solved to f@®nation of the open complex; RNAP translocation along the DNA; promoter
A resolution and refinement yielded an R-factor of 16.6 percent and R-free edcape and dissociation from the core.
20.2%. Although similar to the othertype carbonic anhydrases in global fold,
p30 exhibits a much higher negative surface potential relative to its mesophilic
counterparts. Identification of key structural elements that would confer
halotolerance is currently underway. Keywords: RNA POLYMERASE CRYSTAL STRUCTURE
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