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Fig. 1. v~ 7w A x5 Apogon ellioti Ay, KM keelmuscle (i “#5); AN, anus.

Fig. 2. Diagram of the luminous organs in Apogon ellioti Day. ALO, anterior luminous duct; (§4F¢EME);
PLO, posterior luminous duct; (##FE)6H); KM, keel muscle; AN, auus.
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Résume

Luciferin and luciferase extracts of a fish, Apogcn ellicti and their luminescent cross-

reactions with those of a crustacean, Cypridina hilgendorfii.

Yata Hanepa* Frank H. Jounson™* and Edward H. -C. S, #%%

Despite numerous attempts to obtain extracts containing the relatively heat-stable
substrate, luciferin, and heat-labile enzyme, luciferase, respectively, which react with light
emission in aqueous solution (the “luciferin-luciferase reaction”), such extracts have been
obtained thus far from less than a dozen of the many types of luminescent organisms
known. Moreover, until now, luminescent cross-reactions between these components from
different organims have been found only with extracts of fairly closely related types, such
as different families of fireflies or different genera of ostracod Crustacea. Recently (1957),
the first clear example of the luciferin-luciferase reaction among fishes was demonstrated,
in extracts of Parapriacanthus beryciformes, family Pempheridae.

Apogon ellioti (Syn. A. marginatus), family Apogonidae found in Japans southern Paciflc
waters, where it lives at depth of about 40 fathoms. It possesses three peculiar luminous
ducts: one, shaped like a small bag and beautiful lemon yellow in color, is attached to
the secand bend of the intestine and lie in the translucent keel muscle (anterior luminous
duct), and the other two, a pair of bean like appearance, which lie in the muscle on
either side of the rectum immediately before the anus (posterior luminous ducts). Each
ducts is glandular in structure and all three open into the intestine.

A second example is reported herewith, in extracts of either the anterior or posterior
photogenic organs of Apogon ellioti, and these extracts are found to produce light-emitting
cross-reactions with partially puriﬁéd luciferase of the ostracod crustacen, Cypridina

*Yokosuka City Museum **, ***Princeton University.
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hilgendorfii. Extracts of fresh or desicated anterior and posterior Apogon light organs
cross-react with each other, but not with extracts of non-photogenic tissues or of lanterns
of the Japanese firefly, Luciola.

Quantitative data in cross-reactions between the Apogon and Cypridina systems reveal
that (1), the rate of light emission follows first order kinetics; (2), doubling the enzyme
concentration doubles the rate; (3); total light is proportional to initial luciferin concentr-
ations; and (4), total light is nearly the same with the luciferase of either organism
acting on equal aliquots of luciferin from one organism.

Crude Apogon luciferin dissolves poorly in cool water but readily in methanol, giving
a yellow solution that fluoresces greenish in ultraviolet. Studies on spectroscopy, chrom-

atography, and possible co-factors of the Apogon system are in progress.

1. Aided in part by the Office of Naval Research, National Science Foundation, Eugene
Higgens Fund and Japanese National Commission for UNESCO.
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