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CESG has completed over 50 new protein structures as of April,
2005. Most of the proteins showed less than 30% sequence identity
to proteins already deposited in the Protein Data Bank (PDB).
Because of our initial focus on Arabidopsis thaliana as a target
organism, many of our completed structures are from this eukaryote,
and reveal new aspects of the biology and biochemistry of plants.
Some of the Arabidopsis structures have been chosen for
presentation to illustrate the range of results obtained to date. The
proteins have been produced from CESG’s E. coli cell-based or
wheat germ cell-free platforms. The structures have been determined
by X-ray crystallography or NMR spectroscopy. Some structures
were requested by researchers outside of CESG, but most were
selected by our internal target selection algorithm. These structures
include a previously unknown enzyme in starch metabolism, a new
enzyme in jasmonic acid biosynthesis, an agmatine deiminase, a new
RNA processing protein, spermidine synthase, a new
sulfotransferase, a putative acetyltransferase, a cellular stress ‘LEA’
protein, and others, including some with hitherto unknown function.
See posters #650 and #652 for more about CESG. CESG is
supported by the National Institute of General Medical Sciences
through the Protein Structure Initiative (P50 GM 64598).
Gene Designator
PDB Entry
Function
Produced From

At1g35720.1
1YCN
Unknown
E. coli B834(DE3) p(LacI+RARE)

Deposition: 22-Dec-2004

Gene Designator
PDB Entry
BMRB Entry
Function
Produced From

At1g01470.1
1XO8
6339
Unknown
E. coli B834(DE3)/pLacIRARE

Deposition: 06-Oct-2004
Deposition: 06-Oct-2004

Structural Features
Structural studies on At1g35720.1 were initiated by an outside request by Greg Clark, (Department of
Botany, University of Texas at Austin). Annexins are a multigene family of proteins expressed in
multicellular eukaryotes. Binding of annexins to phospholipids is modulated by free calcium
concentration. Previously, only two plant annexins had been crystallized (1,2). The structure of
At1g35720.1 was determined by molecular replacement using a cotton annexin (1N00) as the search
model. The overall structure of At1g37720.1 is similar to 1N00, but differs significantly in surface loops at
the membrane-binding interface. A new buried conformation for the highly conserved Trp99 in domain II
was observed. A sulphur cluster hypothesized to be responsible for redox activity is retained in nearly
identical conformation to that found in cotton annexin (1,3). However, he positively charged patch leading
to the sulphur cluster site is not conserved (1). References: (1) Hofman A. et al. (2003) Eur. J. Biochem
270 2557-2563; (2) Hofman A. et al. (2000) JBC 275 8072-8082; (3) Gidrol X. et al. (1996) PNAS 93
11268-11273.
Gene Designator
PDB Entry
Function
Produced From

At2g17340.1
1XFI
Panothenate kinase-like
E. coli B834(DE3) p(LacI+RARE)

Deposition: 14-Sep-2004

At1g07440.1
1XQ1
Deposition: 11-Oct-2004
Tropinone reductase-like (oxidoreductase)
E. coli B834(DE3) p(LacI+RARE)

Gene Designator
PDB Entry
Function
Produced From

At1g23820.1
Deposition: 22-Sep-2004
1XJ5
Spermidine synthase (E.C. 2.5.1.16) SPDS1
E. coli B834(DE3) p(LacI+RARE)

New class;
low homology

Tropinone
reductase?
Structural Features
The most similar structures in the PDB were human cellular coagulation factor XIII with 6.7% identity over
104 residues (1F13), human Fcari bound to Iga1-Fc with 4.7% over 87 residues (1OWO), and
histocompatibility antigen Hla-Dm with 11.9% over 84 residues (1HDM). At1g01470.1 belongs to a class of
proteins known as late embryogenesis abundant (LEA) proteins that are expressed at different stages of
late embryogenesis in higher plant seed embryos. Different types of these proteins are expressed under
stress. The expression of the LEA gene imparts an adaptive mechanism to withstand abiotic stress
conditions such as salinity, drought, and high or low temperature. Although extensive studies has been
carried out on LEA_2 proteins, this is the first three-dimensional structure solved for this class of protein.
The structural similarity of At1g01470.1 to proteins in the mammalian blood coagulation cascade involved
in wound healing is intriguing and suggests that the protein may be involved in a plant system that
responds to stress of a wounding nature. However tantalizing this conjecture may be, the true biological
function of At1g01470.1 currently is unknown. This target aligns to domains within Pfam trusted matches
for LEA_2 over residues 2−151.

Gene Designator
PDB Entry
Function
Produced From

At1g76680.1
1VJI
Deposition: 24-Feb-2004
12-oxophytodienoate reductase, isoform 1
Escherichia coli Rosetta pLacI RARE

Oxophytodienoic
acid reductase

Membrane
associated
Annexin

Gene Designator
PDB Entry
Function
Produced From

Structural Features
This work reports the 2.0 Å X-ray structure of Arabidopsis OPR1, identified to be encoded by
At1g76680.1 (PDB 1VJI). Comparison of the Arabidopsis OPR1 structure (violet) with the Arabidopsis
OPR3 (1Q45, green) and tomato OPR1 (1ICQ, grey) structures revealed a third backbone conformation
at the putative substrate-binding loop in the newest structure. The variability in configuration observed at
this critical region of the protein structure further emphasizes the need for detailed structural analysis to
understand the role of each OPR isoform in the octadecanoid-dependent signaling pathways.

Gene Designator
PDB Entry
Function
Produced From

At2g31350.1
1XM8
Glyoxalase II (EC: 3.1.2.6)
E. coli B834(DE3) p(LacI+RARE)

Deposition: 01-Oct-2004

Structural Features
First CESG structure solved with a reductively methylated protein sample. This is one of the few
apoprotein structures in this class of dehydrogenase. The protein did not give good crystals without
reductive methylation. This suggests that in some cases, reductive methylation may compensate for the
absence of a cofactor (which is often unfortunately the case for unknown fold-space targets) in addition
to merely modifying the surface properties of the protein to promote crystallization.

Gene Designator
PDB Entry
BMRB Entry
Function
Produced From

At1g77540.1
1XO4
6338
Putative acetyltransferase
E. coli B834(DE3)/pLacIRARE

Deposition: 5-Oct-2004
Deposition: 5-Oct-2004

Spermidine
synthase
Structural Features
At1g23820.1 protein functions as spermidine synthase. In Arabidopsis, there are two closely homologous
enzymes with this activity. Spermidine synthase activity of these proteins was confirmed by several
biochemical assays (1,2). At1g23820.1 catalyses synthesis of spermidine from putrescine and
decarboxylated S-adenosylmethionine. Spermidine is ubiquitous in all living organisms. In plants, oligocation synthesis is highly regulated. If oligo-cation homeostasis is challenged, cells cease to proliferate or
undergo apoptosis. Spermidine degradation may serve as an anti-parasitic peroxide generator in plants.
At1g23820.1 shows substantial 3D similarity to known spermidine synthases from prokaryotes (1INL,
1IY9, 1MJF). However, At1g23820.1 exists in the crystal as a tetramer in a novel quaternary structure
compared to the tetrameric protein from T. maritima (1INL). Differences in the N-terminal domains
displace the crystallographic dimers by 50 Å relative to 1INL. This tetramer is held together by contact of
two monomers, but in 1INL, all monomers contribute to a central 8-stranded antiparallel beta-barrel.
Spermidine synthases of many other species exist as dimers. References: (1) Hazawa Y, et al. (2002)
FEBS Lett. 527, 176-180; (2) Panicot M, et al. (2002) Plant Cell 14, 2539-2551.

Gene Designator
PDB Entry
Function
Produced From

At2g03760.1
1Q44
Steroid sulfotransferase
E. coli BL21 Rosetta

Deposition: 1-Aug-2003

Solved by
NaBr soak
Steroid
sulfotransferase

Structural Features
The most similar structure in the PDB was GCN5-like putative N-acetyltransferase from Staphylococcus
aureus (1R57) with 32% sequence identity over 71 residues. Several other targets with similar fold were
co-crystallized with acetyl coenzyme A or coenzyme A with or without putative substrate. In view of these
findings, the titration of 15N-At1g77540.1 with coenzyme A was followed by NMR spectroscopy. The 1H15
N HSQC chemical shift perturbation clearly demonstrated the binding and the location of this ligand.The
coenzyme A binding site was mapped to At1g77540.1 resides in the cavity formed by C-terminal residue
of β -sheet 4 (β4), loop residues spanning β4 and the N-terminal central helix (α1), N-terminal residues of
α1 and residues of smaller perpendicularly oriented helix (α-2) in agreement with the X-ray co-crystal
structures. Thus, it is most likely that At1g77540.1 functions as acetyl transferase. This target aligns to
two Pfam domains of Pfam-B_34288 over residues 2−29 and Pfam- B_2135 over residues 30−79.

Gene Designator
PDB Entry
Function
Produced From

At2g34160.1
1VM0
Unknown
E. coli B834(DE3) p(LacI+RARE)

Deposition: 24-Aug-2004

Structural Features
PFAM matches known Sulfotransfer_1 domain, as well as Pfam-B_43929 over residues 4-59. For this
smaller PFAM domain, electron density for residues 6-59 are modeled in 1Q44. Steroid sulfotransferases
are present in plants as well as in mammals. In plants, sulfonation may also deactivate steroids, or have
alternative functions in activating the molecule or serving as a defense response to pathogens. It is
known that seedlings treated with salicylic acid or methyl jasmonate, or mature plants subjected to
avirulent pathogens accumulate mRNA for At2g03760.1. 1Q44 represents the first structure of a plant
sulfotransferase. References: (1) Varin, L., Marsolais, F., Richard, M., Roleau, M. (1997) Biochemistry;
(2) Molecular biology of plant sulfotransferases. FASEB J 11, 517-525.

Gene Designator
PDB Entry
BMRB Entry
Function
Produced From

At3g01050.1
1SE9
6128
Unknown
Cell-Free (wheat germ extract)

Deposition: 16-Feb-2004
Deposition: 03-Mar-2004

Cell-free
production
structure
Panothenate
kinase? Not!
Structural Features
Sequence alignments strongly suggest that At2g17340.1 is the first structure of a pantothenate kinase (like) protein (EC 2.7.1.33), with high identity (33-77%) to PK enzymes of eukaryotes including human,
mouse and rice. Pantothenate kinase is involved in coenzyme A biosynthesis, and defects are
associated with a neurodegneration syndrome (Hallervorden-Spatz syndrome). At2g17340.1 protein
consists of two distinct domains. The larger C-terminal domain (green through red, residues 113-343)
shows 3-D similarity to a NADH+-dependent aldehyde dehydrogenase from Vibrio Harveyi (1EZO,
RMSD 3.9). However, the aligned sequences for these regions show only 6 percent identity. The Cterminal domain shows further fold similarity over ~100 residues with several methyltransferase enzymes
(1RJG, 1VID, 1P91, 1QYR). The magnesium site found within this domain is depicted in the electron
density figure above, coordinating D220, N221 and D256. At2g17340.1 matches PFAM DUF89
(“unknown function” residues 47-362, COG1578), B_28918 (7-36) and B_81173 (243-266). DUF89 is
represented all three kingdoms of life. The catalytic site of At2g17340.1 is likely to reside near the
coordinated magnesium ion. The nicotinamide portion of NAD+ in 1EZO superposes to within a few
angstroms of the magnesium binding site of At2g17340.1. The N-terminal domain is near the coordinated
metal, and may act as a “lid” as it is connected by two short linker regions.
Gene Designator
PDB Entry
BMRB Entry
Function
Produced From

At3g03410.1
1TIZ
6209
Unknown
E. coli Rosetta(DE3)/pLysS

Deposition: 02-Jun-2004
Deposition: 19-May-2004

Structural Features
The most similar structures in the PDB were the canonical EF-hands including the N-terminal domains of
calmodulin and calbindin. These calcium binding motifs comprise of a diverse superfamily of calcium
sensors and calcium signal modulators. Binding of Ca2+ induces a conformational change in the EF-hand
motif, leading to the activation or inactivation of target proteins. Unlike most of the other canonical EFhands, the second EF-hand of N-terminal domain of At3g03410.1 shows closed conformation in the
presence of calcium. Although At3g03410.1 falls within the EF-hand superfamily, the true biological
function of At3g03410.1 currently is unknown. This target aligns to domains within Pfam trusted matches
for efhand over residues 2−30 and 38−66.

Gene Designator
PDB Entry
Function
Produced From

Structural Features
At2g31350.1 was supplied by Chris Makaroff of the Department of Chemistry and Biochemistry of Miami
University (Ohio). This is the first structure of a plant gyloxalase, the first structure of a mitochondrial
isozyme of a glyoxalase of any organism, and the first structure of a b-lactamase fold containing protein
that binds both Zn and Fe. The structure was solved using single-wavelength anomalous diffraction from
the two native metals at Bio-CARS 14-BM-D, operating near the Se-edge. (The beamline was restricted
to near 1 Å due to a broken mirror support.)

Gene Designator
PDB Entry
BMRB Entry
Function
Produced From

At3g03773.1
1XO9
6340
Unknown
E. coli B834(DE3)/pLacIRARE

Deposition: 06-Oct-2004
Deposition: 06-Oct-2004

Co-chaperone?

Calmodulin-like?

At3g17210.1
1Q4R
Unknown
E. coli B834(DE3)

Deposition: 04-Aug-2003

DNA-binding
protein

First plant
glyoxalase

Structural Features
Sequence searches against the PDB indicate that At2g34160.1 is most similar to the prokaryotic DNAbinding protein Alba (1NH9). The overall level of similarity is significant (E-0.12) over 81 amino acids.
Blast searches against Genbank show two different length classes of Alba-like proteins. Alba is of the
shorter class. At2g34160.1 is the only known structural example of the larger class of Alba-like proteins,
with the additional C-terminal helix (the final red helix in the ribbon diagram above.) This portion of the
protein matches Pfam-B domain 26912. The amino-terminal 18 residues of At2g34160.1 are disordered
in the crystal, and contain a number of positively charged side-chains that may be involved in embracing
nucleic acids. There is spatial similarity between the position of bound nitrates in the dimer-dimer
interface in this crystal (above) and positions of phosphates in models of Alba-nucleic acid complexes.
References: (1) Wardleworth, B. N., Russell, R. J. M., Bell, S. D., Taylor, G. L. and White, M. F. (2002)
Structure of Alba: an archaeal chromatin protein modulated by acetylation. EMBO J., 21, 4654-4662; (2)
Aravind, L., Lakshminararyan, I. M., and Anantharaman, V. (2003) The two faces of Alba: the
evolutionary connection between proteins participating in chromatin structure and RNA metabolism.
Genome Biology, 4, R64.

Gene Designator
PDB Entry
BMRB Entry
Function
Produced From

At3g04780.1
1XOY
6341
Unknown
E. coli B834(DE3)/pLacIRARE

Deposition: 07-Oct-2004
Deposition: 06-Oct-2004

Structural Features
The most similar structure in the PDB was the ubiquitin-like protein Rub1 (1BT0), the plant homolog of
NEDD8, with 27% structure identity over 76 residues. The beta-grasp fold is ~80 amino acid in length,
and is composed of a 5-stranded beta sheet that wraps around a single alpha helix. Ub and ubiquitin-like
proteins (UBL) generally serve as covalent modifiers of other proteins in the cell, tagging them for
proteasomal degradation or altering their functional behavior. Based on sequence analysis, At3g01050.1
probably does not function as a Ub-like covalent modifier, but instead may be prenylated at a putative Cterminal CAAX box motif, thus targeting the protein and its binding partners to a membrane compartment
of the cell. This target aligns to Pfam domain of Pfam-B_16300 over residues 1−99.

Gene Designator
PDB Entry
Function
Produced From

At3g16990.1
Deposition: 04-Aug-2003
1Q4M
Putative seed maturation protein-related
E. coli BL21 Rosetta

Mystery density
in structure?

Theoredoxin-like?

Structural Features
The most similar structure in the PDB was from human p23 protein (1EJF) with 27.2 % sequence identity
over 81 residues and Human Sgt1 Cs Domain with 22.9% over 70 residues (1RL1). P23 is a ubiquitous
and highly conserved protein that functions as a co-chaperone for the larger molecular chaperone,
Hsp90. Together with Hsp90, p23 regulates signal transduction by the estrogen receptor (ER) and
chaperoning progesterone receptor. Additionally, p23 appears to regulate ER sensitivity to the steroid
hormone binding. Independently, p23 has been shown to suppress the aggregation of heat-denatured
citrate synthase. The structure of human p23 lacking 35 C-terminal residues has been solved. However,
it has been shown that the C-terminal residues are important in steroid receptor binding and various
other interactions. CD studies have concluded that the C-terminal residues are unstructured for human
p23 domain. However, the structure elucidation of full length protein At3g03773.1 as shown here displays
a novel C-terminal helical domain. The innate nature of highly dynamic behavior of this helical domain
maybe the reason for its ability to perform varied task as a co- and passive chaperone. Nevertheless, the
true biological function of At3g03773.1 currently is unknown. This target aligns to Pfam domain of PfamB_4851 over residues 5−112.
Gene Designator
At3g21360.1
PDB Entry
Deposition: 16-Nov-2004
1Y0Z
Function
Non-heme iron α-ketoglutarate-dependent dioxygenase
Produced From
E. coli B834(DE3) p(LacI+RARE)

Structural Features
The most similar structures in the PDB were Saccharomyces cerevisiae anaphase-promoting complex
subunit DOC1/Apc10 (1GQP) with 13.5 % sequence identity over 126 residues. Additionally,
At3g04780.1 shares a 42% sequence identity with the C-terminal domain of the 32 kD. human
thioredoxin-like protein (TXNL). The C-terminal domain of the TXNL is rich in acidic residues and has a
calculated pI of 4.3, which is also a distinct feature for At3g04780.1 (calculated pI of 4.9). Although its
molecular function has not been revealed, the genomic location of TXNL protein suggests that it is
related to the cell apoptosis and cancer. The X-ray structure of the N-terminal thioredoxin domain of
TXNL has been determined. However, the structure of the C-terminal domain has not been solved. Thus,
the structure of At3g04780.1 as determined here may help in delineation of function of this target. This
target aligns to domains within Pfam trusted matches for DUF1000 over residues 12−161.
Gene Designator
PDB Entry
Function
Produced From

At3g22680.1
1VK5
Unknown
E. coli B834(DE3) p(LacI+RARE)

Deposition: 06-May-2004

Structural Features
At3g16990.1 is assigned as a TENA_THI-4 domain protein. It has a sequence similarity of 22% over 213
aa against a subsequently solved structural genomics target from NESG, 1RTW. The protein was
considered to be a fold-space candidate at the time of selection, and is one of two TEN_THI-4 domain
proteins in the PDB. Electron density maps reveal unassigned density in each monomer (above.) It is
thought that this density may represent a pyrimidine metabolite, or MP5, based on homology 1RTW.

Gene Designator
PDB Entry
Function
Produced From

At5g02240.1
1XQ6 and 1YBM
Deposition: 12-Oct-2004
Oxidoreductase (based on bound NADPH)
E. coli B834(DE3) p(LacI+RARE)

Bound NADP;
low homology
Low homology,
dimer
Structural Features
At3g17210.1 was a fold-space target, and the first structure solved at CESG using seleno-methionyl
protein produced using our variant of Studier’s autoinducing growth medium. It crystallized in space
group P62 with one half-dimer per asymmetric unit. The monomers have a βαββααβ, with antiparallel
beta strands with a 2,1,3,4 sheet topology. Strand 2 of one monomer hydrogen bonds with strand 4 of a
crystallographically related monomer to form an elongated 8-stranded beta barrel. The N- and C- termini
emerge from the same face of the dimer. Each monomer binds one magnesium ion, shown above.
Sequence searches reveal a high degree of similarity to a large number of proteins from plants and
bacteria. Some of the similar plant proteins are annotated as stress-response proteins. There is some
three-dimensional similarity to 1LQ9, a monooxygenase from S. coelicolor, although At3g17210.1 lacks
the active site resi-dues of the monooxygenase, and there is little or no apparent sequence similarity
between these two proteins. The structure of At3g17210.1 was determined in parallel by NMR
spectroscopy, and there is good agreement between the two structures. The presence of bound divalent
ions is a unique feature of the X-ray structure, and may present a clue to the function of At3g17210.1.

Gene Designator
PDB Entry
Function
Produced From

At5g06450.1
1VK0
Unknown
E. coli B834(DE3) p(LacI+RARE)

Deposition: 12-Apr-2004

DNA through
the center?

New protein fold
New dioxygenase?
Structural Features
Based on profile-profile sequence analysis, At3g21360.1 is a member of the non-heme Fe(II) alphaketoglutarate-dependent dioxygenase superfamily. These enzymes catalyze energetically demanding
biosynthetic and degradative reactions (desaturation of unactivated aliphatic bonds, oxidative ring
closures and hydroxylation). At3g21360.1 maps to an almost exclusively eukaryotic cluster in Protonet.
Pfam-B_9752 spans AA 54-105, Pfam-B_6756 spans residues 106-325. A remarkable structural feature
of this superfamily is the presence of Fe(II) coordinated by two conserved histidine and glu/asp residues.
The catalytic site is unambiguously identified, and the Fe(II) shows strong anomalous signal. Two
monomers are found in the asymmetric unit, and show significant differences near the active site that
probably show order-disorder transitions related to substrate binding. References: (1) Mullier, I. et al
(2004) Biochemistry 43, 3075-88; (2) Zhang, Z. et al (2000) Nat. Struct. Bio. 7, 127-133.

Gene Designator
PDB Entry
Function
Produced From

At5g08170.1
1VKP
Deposition: 15-Jun-2004
Agmatine iminohydrolase (EC:3.5.3.12)
E. coli B834(DE3) p(LacI+RARE)

Structural Features
At3g22680.1 appears to represent a new protein fold. The structure was solved by Se-Met MAD. At the
time of selection and deposition, there was no significant sequence similarity to structures in the PDB.
DALI searches revealed no significant structural similarity to any known protein fold. The quality of
crystals of this protein was dramatically improved by including the detergent CHAPS. The above left
figure shows CHAPS bound to At3g22680.1.

Gene Designator
PDB Entry
Function
Produced From

At5g18200.1
Deposition: 24-Jun-2004
1VKV
ADP-glucose + phosphate -> glucose-1-P + ADP
E. coli B834(DE3) p(LacI+RARE)

Structural Features:
At5g02240.1 was a fold-space target, with weak similarity to small segments of dehydrogenases in the
PDB (22% over 90 aa to 1HD0). All of the weak matches were less significant than E=2. The structure
was determined by SeMet MAD, and the protein has a classic dehydrogenase core, with additional Nand C-terminal domains, which match to Pfam-B_27474 and Pfam-B_11732. This structure will enable
more confident modeling of the 16 structural neighbors in Protonet, and the 128 proteins with domains in
PFam-B_227. DALI searches show good structural overlap to a number of oxidoreductases. The closest
match, with a Z score of 24.3, is to biliverdin-IX beta reductase (1HE2). The crystal structure clearly
shows that this protein is an oxidoreductase, since it came through protein purification and crystallization
with tightly bound NADPH co-factors (see ribbon plot above.)

Gene Designator
PDB Entry
Function
Produced From

At5g56660.1
Deposition: 01-Oct-2004
1XMB
Indole acetic acid amino acid hydrolase (ILL2)
E. coli B834(DE3) p(LacI+RARE)

Plant hormone
metabolism

External request;
low homology

New enzyme
and annotation
Structural Features
At5g06450.1 has been assigned to the 35EXOc, a family of proteins that includes the 3’-5’ exonuclease
proofreading domain present in DNA polymerase I, Werner syndrome helicase, RNase D, and other
enzymes. The closest 3D match in DALI is to 1XWL, a 3’-5’ exonuclease domain, with an RMSD of 3.6 Å
over the aligned regions. At5g06450.1 represents the only structure of a member of this class of proteins
with a cyclic quarternary structure. At5g06450.1 has C6 rotational symmetry. There is a central cavity of
variable dimensions, narrowing to 22 Å width between ordered side chains on the N-terminal face of the
hexamer. Disordered loops, invisible in the electron density map, would seem to project into this open
annulus, further narrowing the cavity. The disordered loops have the sequence YKYKGS, which is highly
positively charged, and contains aromatic groups that could stack with nucleic acid. The overall structure
is reminiscent of processivity factors in nucleic acid metabolism and viral exonucleases. The size of the
Protonet cluster associated with this protein suggests that it may open up a large number of other
proteins to modeling efforts.

Structural Features
This target was nominated by David Meinke of Oklahoma State University, and was the first externally
nominated target solved by X-ray crystallography. It was selected based on an interesting phenotype in
Arabidopsis seedlings, identified by genetic screens. Subsequent biochemical characterization by
Piotrowski and coworkers established At5g08170.1 as agmatine iminohydrolase, the final
uncharacterized step in polyamine biosynthesis in plants. At5g08170.1 represents the first structure of an
agmatine deiminase, and the first representative of the PPAD family. It is a member of the same
superfamily as aminotransferase, unifies the PPAD and known arginine deiminase family, will allow the
modeling of a large number of proteins and will facilitate the elucidation of the mechanism of this
enzyme. References: 1) Janowitz, T. Kneifel, H. and Piotrowski, M. Identification and characterization of
plant agmatine inimohydrolase, the last missing link in polyamine biosynthesis of plants. (2003)FEBS
Let., 544, 258-61.

Structural Features
The gene locus (At5g18200.1) was chosen for fold-space investigation, since it had only limited amino acid
sequence identity to any known protein. The closest relative whose structure was known was a bacterial
galactose uridinylyltransferase (GalT). On the basis of this marginal sequence identity (~22%), the
At5g18200.1 gene product was annotated in databases as having the same activity as the bacterial protein.
The crystal structure of At5g18200.1 confirmed structural similarity to the bacterial GalT enzyme. However,
collaboration with Prof. Perry Frey revealed that the enzyme did NOT have appreciable activity for this
reaction. This observation underscores the need for actual experimental determination of biological
function. Clearly the clues provided by homology in sequence or structure are valuable, but they are just
that-clues. Further studies in the Frey laboratory revealed that the enzyme catalyzes a new reaction not
previously appreciated in starch metabolism. This finding could have profound effects on our understanding
of metabolic pools of ADP-glucose, the first committed step in starch degradation (Frey et. al., to be
published), potentially improving nutritional or industrial production of starch in plants.

Structural Features:
At5g56660.1 (1XMB) represents the first structure of an IAA-amino acid hydrolase. It is involved in the
hydrolysis of amide-linked conjugates of auxin (IAA, indole-3-acetic acid). Highest activity was found for
IAA-Ala as a substrate, followed by IAA-Ser and IAA-Thr (1). Auxin is one of the most important plant
hormones. Auxin levels are regulated by several mechanisms, among them hydrolysis of amide-linked
auxin conjugates. BLAST searches reveal over 200 related proteins. There are a large number of closely
related IAA-hydrolases (>50% identity) in other plants as rice, wheat and poplar trees. There are also five
closely related Arabidopsis IAA-aminocid hydrolases that show 40-85% identity in primary sequence
(IR3, ILL5, ILL1, ILL6, ILR1). At lower primary structure identities (~30-50%) At5g56660.1 is similar to a
large number of peptidases from microorganisms and eukaryotes. In addition to the known
Peptidase_M20 domain (108-421) and M20_dimer domain (213-317), At5g56660.1 matches PfamB_1745, which is found in proteins from Eukaryota, Eubacteria, and Archaea. References: 1) LeClere S
et al. JBC (2002) 277, 20446-20452.

