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INTRODUCTION

Timm (1951) originally described Deontostoma 
magnificum (Timm, 1951) Platonova, 1962 in the genus 
Thoracostoma Marion, 1870, based on specimens from 
Alaska. Platonova (1962) transferred this species to 
Deontostoma Filipjev, 1916, mainly due to the absence of 
the tropes. Hope (1967) redescribed D. magnificum based 
on the type series and new specimens, and modified the 
species definition. During a 2012 survey of the marine 
benthos at Kanagawa, central Japan, we collected large 
nematode specimens which we identif ied as D. 
magnificum. This is the first record of any Deontostoma 
species from Japanese waters.

MATERIALS AND METHODS

Sediment samples containing nematodes were 
collected subtidally by dredge at Misaki, Miura, 
Kanagawa Prefecture, Japan on 24 February 2012 
(35° 08.6′N, 139°35.2′E; depth 80 m). Nematodes were 
picked from sediment samples by hand and fixed in 
DESS solution (Yoder et al., 2006). Four males and three 
females were transferred into anhydrous glycerin, 
mounted on glass slides, and observed with an Olympus 
BX51 differential interference contrast microscope. Two 
males were dried in a critical-point dryer, sputter-coated 

with Au, and observed with a Hitachi S-3000N scanning 
electron microscope (SEM). All specimens examined 
were deposited in the Hokkaido University Museum, 
Sapporo, Japan, with catalog numbers having the prefix 
ZIHU.

DNA was extracted and purified according to the 
protocol of Kobayashi et al. (2009) from two male and 
two female specimens fixed and preserved in 99% 
ethanol. Parts of the mitochondrial cytochrome c oxidase 
subunit I (COI) and the nuclear 18S ribosomal RNA 
genes was amplified by PCR in an Applied Biosystems 
2720 thermal cycler using primers JB3 and JB5 (Derycke 
et al., 2007) for COI, EukA (Medlin et al., 1988), 9FX, 
2FX, 26R, 13R, and 18P (de Ley et al., 2002) for 18S, in 
10 μl reaction volumes each containing 1 μl total DNA 
template, 1 μl Ex Taq buffer (Takara Bio), 0.8 μl dNTP 
mix (2.5 mM), 0.3 μl each primer (10 μM), and 0.05 μl 
TaKaRa Ex Taq DNA polymerase (5 U/μl, Takara Bio) in 
deionized water. Thermal cycling conditions were 94℃ 
for 5 min; 40 cycles of 94℃ for 30 sec, 50℃ for 30 sec, 
and 72℃ for 30 sec (COI) or 60 sec (18S); and 72℃ for 10 
min. Sequencing was performed with a BigDye 
Terminator v3.1 Cycle Sequencing Kit (Applied 
Biosystems) and an Applied Biosystems 3730 DNA 
analyzer. DNA sequences were aligned and compared by 
using MEGA 5.1 (Tamura et al., 2011), and deposited in 
the GenBank database (http://www.ncbi.nlm.nih.gov/
genbank/).
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Fig. 1. Deontostoma magnificum, ZIHU 4870 (A, C-G) and 4874 (B, H). (A) Male body; (B) female body; (C) male anterior part; (D) 
male head; (E) male posterior part; (F) gubernaculum; (G) spicule; (H) female tail. Scale bars: (A, B) 1 mm; (C, E, H) 100 μm; 
(D) 10 μm; (F, G) 20 μm. Abbreviations: cn, cuneus; co, corpus; cr, crus; ma, mandible; od, odontium; on, onchium; ov, ovary; 
pp, subventral papillae; sl, supplement; st, subventral setae; ts, testis; vl, vulva; vm, velum.

Fig. 2. Differential interference contrast microscope images of 
Deontostoma magnificum, ZIHU 4870 (A, B, D) and 4872 
(C). (A) Male anterior part; (B) male head, (C) male 
groove of cephalic capsule; (D) male posterior part. Scale 
b a r s :  ( A ) 50  μm ; ( B , C ) 10  μm ; ( D ) 100  μm . 
Abbreviations: on, onchium; pp, subventral papillae; sl, 
supplement.

Fig. 3. SEM images of Deontostoma magnificum, ZIHU 4878 
(A, C, D) and 4877 (B). (A) Male labial region, anterior 
view; (B) male labial region, antero-ventral view; (C) 
male cloaca with tips of genital organs, posterior view; 
(D) male posterior part, ventral view. Scale bars: (A, B) 5 
μm; (C) 20 μm; (D) 100 μm. Abbreviations: gb , 
gubernaculum; ma, mandible; mi, microlabium; od, 
odontium; on, onchium; pp, subventral papillae; sl, 
supplement; sp, spicule.
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posterior region. Cuticle thick (maximally 20-30 μm), 
smooth, weak striation in the cephalic region is visible 
under the SEM, under light microscopy striation is 
inconspicuous. Head truncate, slightly constricted just 
posterior to cephalic setae. One dorsal and two 
subventral microlabia forming triangular mouth opening 
short but well developed. Six inner labial papillae just 
posterior to the microlabia. Six outer labial and four 
slightly shorter cephalic setae in one circle. Anterior part 
of buccal cavity with three mandibles and three pairs of 
odontia. Single dorsal onchium in the posterior part of 
buccal cavity. Cephalic capsule wide (length/width = 0.6-
0.8), anterior and posterior edges smooth, without 

(Figs. 1-3)
= Thoracostoma magnificum Timm, 1951
Material examined

Whole mount specimens of four males (ZIHU 4870-
4873), three females (ZIHU 4874-4876), and Au-coated 
SEM specimens of two males (ZIHU 4877, 4878), all 
deposited in the Hokkaido University Museum, Sapporo, 
Japan.
Measurements

See Table 1.
Description

Male. Body long (24.4-35.3 mm), cylindrical, 
tapering towards both ends, strongly ventrally bent in 

Table 1. Measurements of Deontostoma magnificum [in µm unless specified otherwise; mean ± s.d. (range)].

n

L (in mm)

a

b

c

V

Pharynx length

Tail length

Head diameter at cephalic setae

Maximum body diameter

Body diameter at cloaca (male) or anus (female)

Outer labial setae length

Cephalic setae length

Cephalic capsule length

Cephalic capsule width at posterior end

Amphid from anterior end

Nerve ring from anterior end

Spicule length

Maximum spicule width

Gubernaculum length (corpus and cuneus)

Gubernaculum crus length

Number of papillae in posterior region of male

Number of setae in posterior region of male

Precloacal supplement tip from cloaca

Length of anterior testis or ovary (in mm)

Length of posterior testis or ovary (in mm)

Vulva from anterior end (in mm)

Egg length

Egg width

Character Male
4

28.8 ± 5.0 (24.4-35.3)

100.2 ± 24.4 (82.6-135.7)

9.9 ± 0.4 (9.4-10.3)

152.8 ± 38.1 (118.9-207.5)

-

2916 ± 405 (2501-3438)

192 ±19 (170-210)

61 ± 4.5 (57-67)

291 ± 23 (260-314)

225 ± 13 (210-241)

6.2 ± 1.1 (5.5-7.8)

7.9 ± 0.6 (7.2-8.5)

37 ± 3.1 (34-41)

53 ± 2.4 (51-56)

27 ± 2.0 (26-30)

743 ± 66 (698-838)

282 ± 41 (224-315)

67 ± 4.8 (60-71)

138 ± 26 (101-158)

68 ± 10 (53-77)

3-6

10-13

114 ± 16 (92-127)

2.4 ± 1.0 (1.2-3.4)

1.9 ± 0.4 (1.5-2.5)

-

-

-

Female
3

40.5 ± 4.6 (35.2-43.4)

124.6 ± 5.1 (118.9-128.7)

11.2 ± 0.9 (10.6-12.3)

313.8 ± 70.3 (270.8-394.9)

60.1 ± 3.1 (56.6-62.3)

3621 ± 373 (3336-4043)

132 ± 23 (110-155)

69 ± 5.3 (65-75)

324 ± 25 (296-344)

180 ± 9.8 (172-191)

6.0 ± 1.4 (4.9-7.6)

8.3 ± 0.4 (8.0-8.8)

39 ± 2.9 (37-42)

62 ± 4.4 (59-67)

26 ± 3.1 (23-29)

879 ± 39 (848-903)

-

-

-

-

-

-

-

4.6 ± 0.5 (4.1-4.9)

4.1 ± 0.6 (3.6-4.8)

24.3 ± 2.2 (21.9-26.3)

763 ± 75 (698-872)

243 ± 18 (227-269)
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Remarks
Deontostoma magnificum differs from congeners in 

the following characters [after Timm, 1951 and Hope, 
1967]: the cephalic capsule has a smooth posterior edge; 
the grooves on capsule are divided into furrows and 
fenestrae which have a pair of posterior notches; there are 
three mandibles, three pairs of anterior odontia, and a 
single dorsal onchium in the buccal cavity; ocelli are 
present; the spicules have a velum; the straight 
gubernaculum has an expanded proximal end and crus; 
and a pair of longitudinal rows of 5-9 papillae with thick 
cuticular walls and 10-13 setae in posterior body region. 
The morphological characters we observed well 
supported identif ication of our specimens as D. 
magnificum. Measurements and measurement ratios 
(Table 2) were generally overlapping or nearly so 
between specimens from Japan and those in previous 
studies, except body length and de Man's c in females.

Although Timm (1951) reported spicules without a 
velum in the original description based on specimens 
from Arctic Alaska, Hope (1967) observed the velum 
overlooked by Timm (1951) in the spicules of syntypes 
and specimens from Oregon. Hope (1967) considered D. 
pacif icum (Murphy, 1965) Hope, 1967, originally 
described from Oregon, as a junior synonym of D. 
magnificum due to the velum and a similar number of 
subventral papillae, and this was reflected in the latest 
revision of the genus by Leduc (2013). However, we 
consider D. magnificum and D. pacificum as separate 
species based on the posterior edge of the cephalic 
capsule (smooth in D. magnificum vs. rough and irregular 
in D. pacificum) and the gubernaculum (straight vs. bent 
along the spicules).
Molecular data

Partial DNA sequences of COI from two males and 

tropeses or anterior projections, posteriorly divided by 
grooves into six lobes. Grooves reach anterior 1/4 of 
capsule, each groove consisting of a furrow and a 
fenestra. Fenestra with pair of posterior interlobal notches 
on each side. Extra grooves or locules on lobes absent. 
Amphids with oval aperture situated just posterior to the 
cephalic setae. Pair of ocelli at four times cephalic 
capsule length from anterior body end. Esophagus about 
1/10 of body length, gradually tapering to anterior end, 
surrounded by numerous gland-like cells in the anterior 
region. Nerve ring at 1/5-1/4 of esophagus length (4-6 
times cephalic capsule length) from anterior body end. 
Somatic setae arranged in eight longitudinal rows 
anteriorly to nerve ring, longest setae nearly as long as 
cephalic setae. Ventral gland and excretory pore not 
observed. Reproductive system diorchic. Testes opposed 
and outstretched in left position to the intestine. Spicules 
paired, equal in length, longer (1.1-1.4 times) than body 
diameter at cloaca, arcuate, with median rib and lamellar-
like velum. Distal end of spicules pointed; proximal end 
not expanded. Gubernaculum composed of two 
symmetrical wings, each consisting of three parts: 
cylindrical corpus with striated knob-like lateral 
projection at distal end, proximally expanded dorsal 
cu neu s , a nd a nt e r io r c r u s . W hole leng t h of 
gubernaculum (corpus and cuneus) nearly equals 1/2 
spicule length. A large precloacal supplement consists of 
central projection surrounded by the thick cuticular 
walls. Pair of longitudinal rows of 3-6 papillae with thick 
cuticular walls and 10-13 (8-10 precloacal and 2-3 
postcloacal) setae present in posterior body region. Tail 
conical, blunt at the end, shorter than body diameter at 
cloacal opening. Several short setae in caudal region. 
Spinneret opening at tip of the tail. Caudal gland present, 
but outline inconspicuous.

Female. Body similar to males but slightly longer 
(35.2-43.4 mm), after fixation straight in posterior region, 
with rounded tail. Cephalic capsule similar to that of 
males, except for ZIHU 4874 having extra short groove 
and locule on posterior edge. Reproductive system 
didelphic. Ovaries opposed and reflexed. Vulva at 60% of 
body length from anterior end. Three and eight mature 
eggs present in uteri of individuals ZIHU 4874 and ZIHU 
4876, respectively.
Distribution and habitat

Rocky habitat at Point Barrow, Alaska (Timm, 1951) 
(type locality); sediment in a mussel bed high in the 
intertidal zone at Haystack Rock, Oregon (Hope, 1967); 
sandy sediment at 80 m depth off Misaki, Kanagawa, 
central Japan (present study).

Table 2. Body length, measurement ratios, and numbers of 
papillae and setae in posterior region of male of 
Deontostoma magnificum from Alaska (Timm, 1951)
and Oregon (Hope, 1967).

n

L (in mm)

a

b

c

V (in %)

Number of papillae

Number of setae

Character Male
Alaska
1

24.0

98.4

9.3

189

-

9

11

Oregon
3

19.4-23.1

95.2-107.2

7.9-8.7

133.2-159.2

-

5-9

10-13

Female
Alaska
1

24.0

98.4

9.3

190

64.4

-

-

Oregon
-

-

-

-

-

-

-

-
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two females (GenBank accession number AB916545, 
AB980014-AB980016), and 18S from two males and a 
female (AB980011-AB980013) were obtained for 
identification of species based on the DNA barcoding 
method (Rodrigues da Silva et al., 2010). According to a 
BLAST search (Altschul et al., 1997) in GenBank 
database, sequence for D. magnificum were most similar 
to f ive COI (F N433822-F N433826) and a 18S 
(FN433899) sequences for unidentified Deontostoma 
species from California (Derycke et al., 2010). As of 
writing, GenBank contained no other sequences of these 
regions for Deontostoma species.

AKNOWLEDGEMENTS

We thank M. Shimomura (Kitakyushu Museum of 
Natural History and Human History; organizer of the 
faunal survey) for providing the specimens for this study; 
M. Sekifuji and H. Kohtsuka (Misaki Marine Biological 
Station, The University of Tokyo) for help in dredge 
sampling aboard the R/V Rinkai Maru; and Prof. M. H. 
Dick (Hokkaido University) for careful reading of the 
manuscript and for valuable comments. This work was 
supported in part by a research grant from the Japanese 
Association for Marine Biology (JAMBIO; Project No. 
23-28).

LITERATURE CITED

Altschul, S. F., Madden, T. L., Schäffer, A. A., Zhang, J., 
Zhang, Z., Miller, W. and Lipman, D. J. (1997) 
Gapped BLAST and PSI-BLAST: a new generation 
of protein database search programs. Nucleic Acids 
Research 25, 3389-3402.

de Ley, I. T., de Ley, P., Vierstraete, A., Karssen, G., 
Moens, M. and Vanfleteren, J. (2002) Phylogenetic 
analyses of Meloidogyne small subunit rDNA. 
Journal of Nematology 34, 319-327.

Derycke, S., Backeljau, T., Vlaeminck, C., Vierstraete, 
A., Vanfleteren, J., Vincx, M. and Moens, T. (2007) 
Spatiotemporal analysis of population genetic 
structure in Geomonhystera disjuncta (Nematoda, 
Monhysteridae) reveals high levels of molecular 
diversity. Marine Biology 151, 1799-1812.

Derycke, S., de Ley, P., de Ley, I. T., Holovachov, O., 
Rigaux, A. and Moens, T. (2010) Linking DNA 
sequences to morphology: cryptic diversity and 
populat ion genet ic st ructure in the mar ine 
nematode Thoracostoma trachygaster (Nematoda, 
Leptosomatidae). Zoologica Scripta 39, 276-289.

Filipjev, I. N. (1916) [Free living nematodes in the 
collection of the Zoological Museum of the Imperial 



─ 18 ─

日本線虫学会誌第45巻　第 1 号 2015年 7 月

Ley, P. (2006) DESS: a versatile solution for 
preserving morphology and extractable DNA of 
nematodes. Nematology 8, 367-376.

 
Received:  April  11, 2014

Washington Academy of Sciences 41, 331-333.
Yoder, M., Tandingan de Ley, I., King, I. W., Mundo-

Ocampo, M., Mann, J., Blaxter, M., Poiras, L. and de 


