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T.ow irradiances of 254 nm UV photoreversibly
interfere with the capacity of plant cells properly
to utilize auxin for cell division, enlargement and
differentiation (3,8,17). This UV-induced auxin-
recalcitrance does not seem to be caused by ac-
tivation of auxin oxidase or by alteration of auxin
metabolism, penetration, or translocation. In view
of the role of nucleic acid and protein metabolism in
auxin utilization (1,7), a study of the interactions
of UV and antimetabolites seemed warranted.

The experiments reported here were based on
the hypothesis that if UV induces auxin-recalci-
trance by interfering with nucleic acid or protein
synthesis involved in auxin-induced growth, there
should be a synergistic interaction of UV and a
test antimetabolite visualized by increased abscission.
The requirements for establishing synergistic in-
teractions have been elucidated by Lockhart (10)
and are fulfilled in these experiments.

Repression of abscission of explants of the
pulvinus zone of primary bean-leaf petioles is de-
pendent upon auxin and growth (5). Pulvinus ex-
plants (2) were incubated in agar containing 10
am IAA at 20°; under these conditions, 50 9% of
the explants absciss in 72 hours (9). Irradiation
of explants at zero time with 5 mJ/cm? UV had
no cffect on abscission with this concentration of
auxin, although higher irradiances increased the
percentage abscission (8).

Concentration-response experiments with sclected
antimetabolites and antibiotics presented at zero
time were conducted to select a concentration which
had little or no effect on abscission: higher con-
centrations invariably increased abscission. The
abscission-increasing effect of at least 1 antimetab-
olite from each group was reversible by the ap-
propriate metabolite. All experiments were repeated
3 times with about 25 explants per variable: results
are presented as the averaged percent abscission.

There was no interaction between UV and any
tested anti-thymine (table I). This finding, plus
the fact that treatments which split or negate thy-
mine dimers (temperature shock, addition of thy-
midine, etc.) were ineffective in ameliorating UV-
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induced auxin recalcitrance, indicates that DN\
synthesis is not obligatorily related to auxin-recal-
citrance. On the other hand, all tested anti-uracils
interacted synergistically with UV in increasing the
percentage of abscission.

Three of the 4 tested anti-amino acids also
caused synergistic increases of abscission. Although
B-2-thienyl alanine did not interact with UV, it
increased the percentage abscission. These results
suggest that suppression of protein synthesis is a
factor in UV-induced auxin recalcitrance.

Puromycin and cyclohexamide, which interfere
with protein synthesis (1,6), actinomycin D, which
interferes with RNA synthesis (7), and mytomycin
C, which interferes with DNA-dependent RNA and
ribosome synthesis (4, 15), all interacted synergist-
ically with UV in increasing abscission, but chlo-
ramphenicol was inactive (11).

The failure of anti-thymines to interact with
UV in abscission, and the synergistic interactions
noted with anti-uracils, RNA antibiotics, and anti-
metabolites of protein synthesis all indicate that
UV serves to modify the RNA and protein metab-
olism necessary for auxin action in the maintenance
of the integrity of the abscission zone (12). It is
possible that the lack of interaction between anti-
thymines and UV may be due to a proportional in-
crease in resistance of DNA to UV as increasing
numbers of thymine sites are occupied by anti-
thymines, but the lack of UV-anti-thymine synergism
argues against this possibility.

Since UV radiation can cause dimer formation
in uracil and uridine (14) and can directly inac-
tivate RNA (13,16) our results give presumptive
evidence (but not proof) that UV-induced auxin
recalcitrance is caused by a modification in that
RNA (and hence protein) synthesis involved in
auxin utilization. This conclusion serves as a
basis for more detailed studies of the phenomenon.
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Table 1.

PLANT

PHYSIOLOGY

Interaction of Ul Radiaiion plus cAnti-uracils, Anti-thymines, .Inli-amino  acids. or
Pulvinus Expiant Abscission

Concentration of antimetabolites in g ; concentrations of antibiotics in ug/ml.

Antibiotics  on Bean

Anti-uracils

mJ/cm2 5-Nitrouracil 3-Fluorouracil 2-Thiouracil 0-.—\z:\uracil_
uv Control 0.5 1.0 0.01 0.05 0.1 0.5 0.1 0.5
0 51 37 60 32 35 51 57 49 ég

3 55 73 81* 78+ 79+ 73 80% 75+ 77

Anti-thymines

5-Mercapto-

3-Iododeoxy-

2-Thiothymine

6-Azathymine

mJ/cm? methyluracii uridine
UV Control 1000 100 0.5 0.1 0.1 0.5 0.1 1.0
0 30 56 3 31 53 32 57 53 35
5 53 4 53 RE 54 33 5 52 54

Anti-amino acids o

IFluorophenyl- B-2-Thienyl Methionine B

mj/cms alanine alanine sulfoxide [ryptazan
uv Control 50 100 0.05 0.1 0.5 1.0 0.5 1.0
0 52 35 57 61 64 33 59 59 56
3 52 80* 83* 61 67 71* 84+ 72% 81*

Antibiotics

mJ/em? Cvclohexamide Actinomycin D Mitomycin C Puromycin i}

uv Control 0.001 0.01 0.0001 0.0005 0.01 0.05 0.0001 0.0005

0 51 51 68 50 68 61 68 52 52
5 58 81* 83 73*% 83 88* 100* 635 75%

*  Statistically-significant synergistic interaction.
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