
CC/NUMBER 29

This Week s Citation Classic JULY 21, 1986
Hertel R, ThomsonK-S & RussoV E A. In- vitro auxinbinding to particulatecell

fractions from corn coleoptiles.PIanos107:325-40,1972.
[Institut fUr Biologic Ill, Universit8tFreiburg; Max-Planck-InstitutfUr MolekulareGenetik,
Berlin. FRG; Departmentof Horticulture. PurdueUniversity, Lafayette, ThJJ

This paper describes a method for in vitro binding
of auxins to particulate fractions from corn cole-
optiles. The binding is auxin-specific: only auxins
and auxin analogues that are known to interfere
with auxin transport and/or growth specifically
bind to the auxin receptors. Saturation kinetics
show that the apparent KD values are between
1O~and 1O~M for auxin and auxin analogues. The
particulate fractions that contain the receptors
are tentatively identified as plasma membrane.
[The SC,e indicates that this paper has been cited
in over 165 publications.[
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In spring 1970 I joined Rainer Her-

tel’s group as a graduate student. We
were interested in the blue-light photo-
receptor of higher plants, and, since it
is reasonable to assume that this recep-
tor is located at the plasma membrane,
our aim was to isolate and characterize
the plasma membrane from corn cole-
optiles. At this time, no distinct mark-
ers for the plasma membrane of higher
plants were available.

Auxin is produced at the tip of the
coleoptile and polarly transported
from cell to cell. The active transport
most likely occurs at the plasma mem-
brane; therefore, we tried to identify
auxin-binding sites and use this binding
of auxin as a marker for the plasma
membrane. Initial binding experiments
with radioactively labeled 3-indoleace-
tic acid and a-naphthaleneacetic acid
failed. These negative results shifted
our interest to auxin transport in-
-hibitors. Perhaps some of the reported
synthetic auxin transport inhibitors

might have better binding constants to
the presumed auxin receptors at the
plasma membrane.

Luckily, an American postdoc from
Michigan State University, James E.
Tavares, came to work with Hertel. We
obtained phthalic acid anhydride, and
Jim synthesized 3H-1-N-naphthyl-
phthalamic acid (NPA), a compound
known -to be an inhibitor of auxin
transport. We were able to find binding
sites for- NPA in particulate fractions
from corn coleoptiles because the ap-
parent KD for NPD is 10-8 to 10~M. Thist’better” binding property was the rea-
son binding assays with labeled NPA
worked from the first day on.

With V.E.A. Russo—who received an
EMBO fellowship to work on higher
plants—we again tried to find auxin
binding. With refined methods that we
had worked out for the NPA binding as-
say, we soon were able to identify spe-
cific auxin receptors in fractions from
corn coleoptiles. Further experiments
revealed the existence of two classes of
receptors, one for NPA1 and morphac-
tins2 and one for auxins.

I believe the paper has been cited of-
ten because the reported auxin recep-
tors have properties that have been
generally postulated for animal and
plant hormones,3 e.g., binding to the re-
ceptor is specific for auxins; saturation
range of the receptor occurs at auxin
concentrations that are compatible
with auxin concentrations known to be
active physiologically; and binding to
the receptor is reversible. The number
of research groups that now work on
auxin receptors has increased since
1972 (see reviews3-5), and a molecular
model was proposed by Hertel6 that re-
lates auxin transport to auxin action. -
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