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metabolism. AT reverbly catalyzes the transamination reaction in 
which the alpha-amino acid of amino acid 1 is transferred to the 2- 
oxo acid of amino acid 2 to produce the 2-oxo-acid of amino acid 1 
and amino acid 2. Thus, AT recognizes two different kind of amino 
acid 1 and 2 (Dual substrate recognition). psi-BLAST search showed 
that TTHA0173 is a dual functional AT which works at serine and 
alanine metabolic pathway. TTHA0173 is serine:pyruvate AT and at 
the same time, alanine:glyoxylate AT. Three-dimensional structure 
of unliganded TTH0173 was determined by MAD method using Se-
Met tSPAT at 1.45 Å resolution. TTH0173 is a homodimer and the 
polypeptide chain is folded into the small and large domains. The 
active-site pocket is formed at the subunit interface and the domain 
interface with the coenzyme PLP forming a Schiff base with the 
catalytic lysine residue. Program DALI was used to search PDB for 
proteins possessing structures similar to that of TTHA0173, therefore 
the highest Z-score was calculated to be 47.4 with sequence identity 
of 33% for human serine pyruvate-alanine:glyoxylate AT. The kcat 
and Kd values of tSPAT for various amino acid and their 2-oxo acid 
measured. Unexpectedly, glutamate and its 2-oxo acid which have 
bulky side chain, were good substrate. In order to elucidate the 
substrate recognition mechanism, we have determined the crystal 
structure of complex with 2-methylalanine and 2-methyl glutamine at 
1.55 and 1.50 Å resolution, respectively.
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Cytosolic sulfotransferase (SULT) sulfates specific substrates such 
as hormones, neurotransmitters, xenobiotics, drugs by transferring 
sulfate group from 3’-phosphoadenosine 5’-phosphosulfate (PAPS) 
to hydroxyl group of substrate. It is known that SULT regulates 
concentration of endogenous compounds or detoxifies xenobiotics 
for increasing hydrophilicity of them and excreting them out of body 
through blood or urine. The mouse SULT2A4 has unique substrate 
specificity for cholic acid. To gain insight into a molecular basis for 
the substrate specificity, we solved the crystal structure of SULT2A4 
complexed with 3’-phosphoadenosine 5’-phosphate (PAP) and cholic 
acid. The overall structure is similar to those of SULT enzymes and 
the PAP binding site is conserved, however, significant differences 
exist in the positions of loops Pro14-Ser20, Glu79-Ile82 and Tyr234-
Gln244 in the colic acid binding pocket. Moreover, completely 
conserved His, which is proposed catalytic base is not conserved in 
SULT2A3. However the functionary identical His residues exist in 
PSB (phosphosulfate binding motif) loop. The difference should need 
to sulfuryl transfer to 7’-OH of steroid ring position not in 3’-OH.
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Understanding how DNA polymerases control fidelity requires 
elucidation of the mechanisms of matched and mismatched dNTP 
incorporations. Little is known about the latter because mismatched 
complexes do not crystallize readily. In this report, we employed 
small-angle X-ray scattering (SAXS), X-ray crystallography 
and structural modeling to probe the conformations of different 
intermediate states of mammalian DNA polymerase ß (Pol ß) in its 
wild-type and an error-prone variant, I260Q. Our structural results 
indicate that the mismatched ternary complex lies in-between the 
open and the closed forms, but more closely resembles the open form 
for WT and the closed form for I260Q. On the basis of molecular 
modeling, this over-stabilization of mismatched ternary complex 
of I260Q is likely caused by formation of a hydrogen bonding 
network between the side chains of Gln260, Tyr296, Glu295 and 
Arg258, freeing up Asp192 to coordinate MgdNTP. These results 
argue against recent reports suggesting that mismatched dNTP 
incorporations follow a conformational path distinctly different 
from that of matched dNTP incorporation, or that its conformational 
closing is a major contributor to fidelity.
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 Delta1-tetrahydrocannabinolic acid (THCA) synthase is the enzyme 
that catalyzes oxidative cyclization of cannabigerolic acid into 
THCA, the precursor of Delta1-tetrahydrocannabinol. In order to 
investigate the structure-function relationship of THCA synthase, 
this enzyme was overproduced in insect cells, purified and finally 
crystallized in 0.1 M HEPES buffer pH 7.5 containing 1.4 M sodium 
citrate. A single crystal suitable for X-ray diffraction measurement 
was obtained in 0.09 M HEPES buffer pH 7.5 containing 1.26 M 
sodium citrate. The crystal diffracted to 2.8 Å resolution at beamline 
BL41XU, SPring-8. The crystal belonged to the primitive cubic 
space group P432, with unit-cell parameters a = b = c = 178.2 Å. R 
value of the structure model was 19.6%. Structure of THCA synthase 
was divided into two domains, and there was FAD of a coenzyme 
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