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Fig. 1. Luminous organs of Parapracan..us ver,cfornis, Snowing thoracic HKE A B T B, &
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Fig. 2. Diagram of luminous areas of Parapriacanthus beryciformis, showing
e (Fig 3. PHOT) % luminous duct LT, LA). Lens (KM) and Anus (A).
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1*16 3. Transverse section ot the thoracic luminous duct, showing lummous
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Fig. 4. Longitudinal section of the anal luminous duct, showing luminous tissue
(PHOT), its opening (OP] reflector (REFL), pigment (PG) and anus (AN).
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Résume

The Luiferin-Luciferase Reaction in a Fish, Parapriacanthus

beryciformis, of Newly Discovered Lum!nescence.

Frank H. JOHNSON* and Yata HANEDA**

(With 4 Text-figures)

The small fish commonly known as “kinme modoki” (“false Beryx”), frequently
encountered as an unimportant, chance specimen among commercially valuable fish in

Japanese markets, was recently found (by Y. H.) to possess internal photogenic organs.

The scientific name is Parapriacanthus beryciformis,2) of the family Pempheridae,
originally described and classified by Fraxz in 1910 on the basis of preserved specimens
obtained near Yokohama in the collections of Hagerer and Dorein. Understandably, the
original description neither mentions luminescence as a characteristic nor refers to the
hidden photogenic organs, inasmuch as the luminescence is revealed only through careful
examination of living specimens at night, or in the dark, and the source of the light laid
is bare only by rather meticulous dissection.

The photogenic organs consist of two ducts underlying translucent muscle tissue on
the ventral side between the pectoral fins and anus. The translucent muscle serves as a
lens, as in Acropoma japonicum (Hanepa 1950), Acropoma hanedai (Haxepa 1950,
Matsusara 1953), Paratrachichihys prosthemius (Kuwasara 1935, Haxepa 1957), and
several representatives of the Leiognathidae (Haxepa 1940, 1950, 1955). Of the two ducts,
the more anterior (thoracic duct) is a V-shaped, thin, white, tubular structure, closed at
each end and resembling in appearance the U-shaped duct of Acropoma japonicum
that contains symbiotic luminous bacteria. The more posterior (anal duct) is linear,
extending mid-ventrally to the anus with which it communicates through a small pore;
by pressing a living specimen between the fingers a luminous exudate is forced out the
anus. In a specimen of 75 mm total length the thoracic duct is 10mm long, | mm wide
and 0.2mm thick, while the anal duct, with the same width and thickness, is 7mm long.

Attempts to cultivate luminous baeteria, by the usual methods, from the photogenic
ducts of 10 specimens gave negative resuits. On the other hand, a light-emitting,
“luciferin-luciferase” reaction resulted on mixing two aqueous extracts, one prepared by
boiling for 1-2 minutes, followed by rapid cooling with ice (luciferin, or substrate
solution), and the other by grinding the minced ducts in cold water in a mortar
(luciferase, or enzyme solution). Extracts prepared separately from the thoracic and anal
ducts cross-reacted with light production, but no luminescent cross reaction occured with

extracts from other tissues. Light emission ceased in a vacuum but reappeared on

* Department of Biology, Princeton University, Princeton, New Jersey, U. S. A.

**Yokosuka City Museum, Yokosuka

1)Aided in part by contrast Nonr 1353 (00) between the Office of Naval Research and Princeton
University and Japanese National Commission for UNESCO.

2)Identified through the kind cooperation of Dr. Tokiharu Apg



30 F. H. JounsoN and Y. HANEDA

admitting air, demonstrating the necessity for oxygen. Diffusible components involved in
luminescence of firefly and bacterial extracts, namely, adenosine triphosphate (Mg Evrroy
1955, 1957), and flavine mononucleotide, decaldehyde and diphosphopyridine nucleotide
(Strenver 1953, 1955), respectively, had no observable effect on the luminescence of the
fish extracts, except for a slight increase in intensity in portions containing phosphopyri-
dine nucleotide.

The only previous report of a luciferin-luciferase reaction in fish luminescence
(Hickring, 1925, 1926) is open to question because of bacterial-like ptoperties and because
luminous bacteria have since been cultivated from the photogenic organs (Hanepa 1938,
1951). The present results constitute the first clear demonstration of this reaction in a
self-luminous vertebrate, and only the seventh or eighth type of bioluminescent organism,
out of the myriads known (Harvey 1952, 1955), that has definitely yielded luminons
extracts.



	N3-25
	N3-26
	N3-27
	N3-28
	N3-29
	N3-30

