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Characterization of an Arabidopsis Enzyme Family That
Conjugates Amino Acids to Indole-3-Acetic Acid™

Paul E. Staswick,>' Bogdan Serban,” Martha Rowe,? Iskender Tiryaki,*? Marién T. Maldonado,*
Mitsa C. Maldonado,** and Walter Suza®

=Department of Agronomy and Horticulfture, University of Nebraska, Lincoin, Nebraska 68563

©Dapariment of Biochemistry, Univarsity of Nebraska, Lincoln, Nebraska 68583

fal i that amino acid conjugates of indole-3-acetic acid ({IAA) fi in auxin h is, yot

the plant i in their biosynthesis have not been identified. We tested whether several Arabidopsis thaliana
enzymes that are related to the auxin-induced soybean (Glycine max) GH3 gene product synthesize IAA-amino acid
In vitro reactions with six GH3 P 1AA with several amino acids, based

on thin layer chromatography. The identity of the Ala, Asp, Ph..-ndTmeonluguoumMMbygud:mnmw
mass in GH3.1, GH3.2, GH3.5, and GH3.17 in mod: y to

IAAhuodllnymm Overexpression of GH.6 in the activation-tagged mutant dff7- oadmwnmmmmmm
resulted in 3.2- and 4.5-fold more IAA-Asp than in wild-type seedlings and mature leaves, respectively. in addition to IAA,
dff1-D was less sensitive to indole-3-butyric acid and acid, with the fact that GH3.6 was active
on each of these auxins, By contrast, GH3.6 and the other five enzymes tested were inactive on halogenated auxins, and
dfi1-D was not resistant to these. This evidence establishes that several GH3 genes encode IAA-amido synthetases, which
help to auxin by excess IAA to amino acids.

INTRODUCTION 1AA conjugates undoubledly occur in all higher plants and in at

least some lower plant species. Besides the ester conjugates,

Throughout their iife cycle, plants adjust their growth and de-
velopment in response to a variety of intemal and external cuas.,
A critical mechanism 1o coordinate these respanses is regulation
of the quantity and activity of the phytohormone Indole-3-acetic
acid (IAA). The amount of active IAA in specific tissues s
determined by an array of matabolic processes, including
reguiation of its synthesis, transport 10 ¢ from speciSic cells or
tiasoes I1AA I i 1 and ian, and ion via
multiple oxidative pathways (for reviews, see Bartel, 1987;
Normanty, 1997; Bartel et al., 2001; Ljung et al., 2002). In addtion
to the free acid, IAA occurs ina vanety of modified forms, such as
glycosyl esters and amide-linked conjugates with various amino
acids and peptides. Only free 1AA is establishad to be the direct
biologically active compound, bust 12 conjugates help to maintain
1AA homeostasis, both by inactivating IAA and by serving as
a reservoir of |AA that can be released upon hydrolysis.

amide conjugates with Asp, Glu, Ala, Gly, Val, and Leu hava been
found in a vanety of plants, and conjugates with other amino
acids may also ccour (Normanly, 1997; Liung et al, 2002;
Rampey et al, 2004). The amount of conjugated IAA is generally
greater than, and sometimes far exceeds, the level of the free
gcid in plant tissues (see Bandurski et al, 1995), Conjugate
and't Is y and varies
signifivantly sy plan Ussues (fur review, see Kezkowskl and
Schell, 1985). Perturbing IAA homeostasis can also influence IAA
jugate level. For fa, the exog ! of 1A4
or other auxins gf iy 1AA levei, and the
expression of transgenes involved n |AA synthesis or matabo-
sm can also alter the amount of conjugates that accumulate
(Sitbon et al,, 1982; Normanly et al,, 1993)

A substantial quantity of IAA in plants can exist es amide
conjugates with peptices that range n size from 3.6 to 35 kD. In
fact, 1AA peptides are the major amide conjugate in bean
vulgars) (Bialek and Cchen, 1986) and Arabidopsis

1To whom shouid be E-mail 1@
unl.edu; fax 402-472-7904.

2 Cumpnt ackiress: Departmestt of Agroncy, Kahramanmarss Sutcu
Irmam University, Kahvamanmaras, 46060 Turkoy.

? Current address: Depar of Science and y, Uni
Metropaitana, San Juan, Puerto Rico 00828,

The author responsbie dor gstibution of materals Integral %o the
fndings In this arscle in with the policy

&uﬁwﬂseodsmungdtal 2002), the proportion ralative to free
IAA varying among tissues and during development. By contrast,
IAA-Asp end IAA-Glu sccount for only 1% of the total amide

Wg of 1AA in A (Tam et !, 2000), and even
lowar qnnmmos of IAA-Aa and IAA-Leu occur in this species
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k and S g, 2001; Rampey of al, 2004), Nevar-
theless, evmence nndncates that amino ackd conjugates play
important roles in I1AA matabolism, particulary as temperary
storage reserves and by initiating the catabolism of IAA (Cohen
and Bandurskl, 1982; Bandurski et al,, 1995)
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Mathematical Physics

Intrinsic Spectral Geometry of the Kerr-Newman
Event Horizon

Martin Engman, Ricardo Cordero Soto
(Submitted on 28 Sep 2005 {v1), last revised 16 Mar 2008 (this version, v2|)

We uniquely and explicitly reconstruct the instantaneous intrinsic metric of the Kerr-
Mewman Event Horizon from the spectrum of its Laplacian. In the process we find that
the angular momentum parameter, radius, area; and in the uncharged case, mass. can
e written in terms of these eigenvalues. In the uncharged case this immediately leads
to the unique and explicit determination of the Kerr metric in terms of the spectrum of
the event horizon. Robinson's " no hair' theorem now yields the corollary: One can
“hear the shape" of noncharged stationary axially symmetric black hole space-times
by listening to the vibrational frequencies of its event horizon only.

Comments: Final version with improved ahstract, updated references, corrected typos, and
additional discussion

Subjects: Ilathematical Physics (math-ph); General Relativity and Quantum Cosmology (gr-
qe): Differential Geometry (math.DG)

MSC cla £2J50 (Prima . B3

Journal reference: J.Math Phys. 47 (2006) 0

Dol 10.1063/1.2174290

Cite as: arXiv:math-ph/0509067v2
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Electrocatalytic detection of insulin at RuOx/carbon nanotube-modified
carbon electrodes.

Wang J, Tangkuaram T, Lovprasert 3, Vazguez-alvarez T, Veerasai W, Kanatharana P, Thavarungkul
P.

Departmentz of Chemical and Material Engineering, Chemiztry and Biochemiztry, The Biodezign Institute, Arizona
State University, Tempe, AZ 85287-5801, USA. joseph.wangi@azu.edu <jozeph.wang@azu.edu>

Abstract

A bilaver surface coating, prepared by electrodepositing ruthenium oxide (RuCx) anto a carbon
nanctube (CHT) layer, offers dramatic improvements in the stability and sensitivity of voltammetric
and amperometric measurements ofinsulin compared to the individual (CHNT or RuQx) coated
electrodes. The enhanced electrocatalytic activity towards insulin is indicated from lowering the
potential of the oxidation process (starting arcund 0.35 versus AgiagCl) and the substantially higher
sensitivity over the entire potential range. Awide linear dynamic range (10-800 nly was achieved with
a detection limit of 1 nM. The marked electrocatalytic activity of the RuQx/CHT coating towards insulin
is coupled with a greatly enhanced stability. For example, the insulin amperametric response of the
RuCxCHT-coated electrodes is highly stable, with 87% of the initial activity remaining after 60 min
stirring of 2 x 10(-6) M solution (compared to significantly faster current diminuticns atthe RuQx- or
CHT-coated surfaces). The results suggest great promise for miniaturized sensors and detectors for
manitaring insulin.

PRID: 173285417 [PubMed - indexed for MEDLIME]
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A Mathematical Comparison of Prevention
Strategies for Addicted Women

Angela Ortiz
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Abstract

Crack-cocaine use among pregnant women is major public health
concern leading to children born addicted to cocaine, an increased
rate of HIV infection and many other health and social problems.
Many programs exist that focus on the rehahbilitation of women and
mothers who use cocaine. We use deterministic approach to model the
effectiveness of these programs. The foens will be on populations of
women (often commercial sex workers) who are encouraged or forced
to use drugs by drug dealers, pimps or both. The impact of drug
rehabilitation and other treatment programs among particular groups
is explored as well as the role of drug enforcement on the dynamics of
this system. In particular, the roles of pimp’s pressure on women to
use drugs, the inability of drug users to quit due to addiction, and the
relapses among those in rehabilitation programs are explored. The
effect of longer jail terms for dmg dealers and pimps is discussed in
the context of the model and data available.
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