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Rhabditoidea (L§}, FEEHH)

Steinernematidae

Rhabditidae
Dioplogasteridae

Tylenchoidea (L$}, ZERHH)
Tylenchidae
Neotylenchidae
Allantonematidae

Aphelenchoidea (L}, FER ST
Aphelenchoididae
Sphaerulariidae

Mermithoidea (¥ &R 2EH)
Tetradonematidae
Mermithidae

¥ & LT Welch .(1963) XA,

Steinernema affinis
Steinernema anomali
Steinernema carpocapsae
Steinernema feltiae
Steinernema glaseri
Steinernema intermedia
Steinernema kushidai
Steinernema rara
Steinernema scapterisci

Heterorhabditis bacteriophora
Heterorhabditis megidis
Heterorhabditis hawaiiensis
Heterorhabditis indicus
Heterorhabditis zealandica
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Steinernema affinis
Bovien, P. 1937. Some types of association between nematodes and insects.
Steinernema anomali
Kozodoi, E. M. 1984. A new entomopathogenic nematode, Neoaplectana anomali sp. N., (Rhabditida,
Steinernematidae) and observations on its biology.
Steinernema carpocapsae
Poinar, G. O., Jr. 1990. Taxonomy and biology of Steinernematidae and Heterorhabditidae.
Steinernema feltiae
Filipjev, I. N. 1934. The classification of the free living nematodes and their relation to parasitic
nematodes.
Steinernema glaseri
Steiner, G. 1923. Aplectana kraussei n. sp., einer in der Blattwespe Lyda sp. parasitierende
Nematodenform, nebst Bemerkungen uber das Seitenorgan er parasitischen Nematoden.
Steinernema intermedia
Poinar, G. O., Jr. 1985. Neoaplectana intermedia n. sp. (Steinernematidae: Nematoda) from South
Carolina.
Steinernema kushidai
Mamiya, Y. 1988. Steinernema kushidai n. sp. (Nematoda: Steinernematidae) associated with
scarabaeid beetle larvae from Shizuoka, Japan.
Steinernema rara
de Doucet, M. M. A. 1986. A new species of Neoaplectana Steiner, 1929 (Nematoda: Steinernematidae)
from Cordoba, Argentina.



This shows S. carpocapsae nematodes exiting (after killing) an beet
army worm. The nematodes are the tiny, white specs.

This show the S. feltiae nematodes infecting a fungus gnat (sciraid fly)
larvae. The nematodes can bee seen in the upper left-hand corner of the

Mole cricket nematodes, Steinernema scapterisci Nguyen e

& Smart, emerging from a cockroach nymph. jiﬂ[-ﬂ ¥+
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Heterorhabditis hawaiiensis
Gardner, S. L., Stock, S. P. & Kaya, H. K. 1994. A new species of Heterorhabditis from the Hawaiian
1slands.

Heterorhabditis indicus
Poinar Jr. , G. O., Karunakar, G. K. & H. David. 1992. Heterorhabditis indicus n. sp. (Rhabditida :
Nematoda) from India : separation of Heterorhabditis spp. by infective juveniles.

Heterorhabditis zealandica
Wouts, W. M. 1979. The biology and life cycle of a New Zealand population of Heterorhabditis
heliothidis (Heterorhabditidae).

Heterorhabditis bacteriophora
Poinar, Jr., G. O. 1975. Description and biology of a new insect parasitic rhabditoid, Heterorhabditis
bacteriophora n. gen., n. sp. (Rhabditida; Heterorhabditidae n. Fam.).

Heterorhabditis megidis
Poinar, Jr., G. O., Jackson, T and M. Klein. 1987. Heterorhabditis megidis sp. n. (Heterorhabditidae:
Rhabditida), parasitic in the Japanese beetle, Popillia japonica (Scarabaeidae: Coleoptera), in Ohio.



A dissected Japanese beetle larva showing later stages of the
Heterorhabditis bacteriophora nematode.
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Neoaplectana agriotos Veremchuk, 1969 (? = S. carpocapsae)

Neoaplectana belorussica Veremchuk, 1969 (? = S. carpocapsae)

Neoaplectana bothynoderi KirJanova & Putschkova, 1955 (? = S. feltiae)
Neoaplectana georgica Kakuliya & Veremchuk, 1965 (? = S. feltiae)

Neoaplectana janickii Weiser & KiShler, 1955

Neoaplectana kirjanovae Veremchuk, 1969 (? = S. feltiae)

Neoaplectana melolonthae Weiser, 1958

Neoaplectana menozzii Travassos, 1932 (? = S. affine/feltiae)

Neoaplectana semiothisae Veremchuk & Litvinchuk, 1971 (? = S. carpocapsae)
Neoaplectana tabanivora Rubstov & Polevik, 1979

Neoaplectana brevilarvalis pieridarum Sandner & Stanuszek, 1972

Neoaplectana chresima Steiner in Glaser, McCoy & Girth, 1942 (? = S. carpocapsae)
Neoaplectana dutkii Welch, 1963 (syn. of N. dutkyi Turco et al. 1971 = S. carpocapsae)
Neoaplectana elateridicola Veremchuk, 1970 (? = S. carpocapsae)

Neoaplectana titovi Veremchuk, 1966 (syn. of N. elateridicola)
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Romanomermis (= Reesimermis ? ) O ZC&fd

Romanomermis culicivorax, remains in doubt. This mermithid was first determined to be an
undescribed species of Romanomermis (W. R. Nickle, personal communication).

Nickle (1972) subsequently determined the Louisiana isolate to be the same as Reesimermis
nielseni from Wyoming. In a detailed study of this group, Ross and Smith (1976) resurrected
the genus Romanomermis and described the Louisiana isolate as R. culicivorax. Recently,
Curran and Hominick (1980) reported that the characteristics used to separate R. culicivorax
from a morphologically similar species R. iyengari (Galloway and Brust, 1979) were fixation
artifacts and that R. culicivorax is species inquirenda until interbreeding studies can be done.
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170 kDa 112 kDa 282 kDa
Putative model of the complete native toxin complex 1 from Xenorhabdus nematophilus.
The large 285 kDa XptA2 protein forms a homo-tetramere resulting in a 1,140 kDa complex.
The XptB1 and XptC1 proteins bind together to form a 1:1 dimer. Either after they bind
together, or just prior to binding together, the 112 kDa XptC1 protein 1s cleaved into a N-
terminal 80 kDa fragment, and a 32 kDa C-terminal fragment, both still bound to XptB1. The
mechanism of cleavage is not known. This complex then binds to the tetrameric XptA2 to
form the complete 1,402 kDa Toxin Complex. The exact location where XptB1 and XptCl1
proteins bind to XptA2 is not known but 1s positioned on top of the complex for illustrative

purposes. J. Biol. Chem. published online April 28, 2011



Specialization of the entomopathogenic nematode
Steinernema scapterisci with its mutualistic

Xenorhabdus symbiont.
Naturwissenschaften. 2005 Sep 15;:1-5
Sicard M, Ramone H, Le Brun N, Pages S, Moulia C.
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16163505&query_hl=14
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’\ J IEMRRE R YR ) —=

Eug lena hemichromata
(\ FULY)

1ry p(vzos‘oma brucez

\\f

Giardia lamblia Trichomonas vaginalis
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Parasporin : 73 >;

The parasporin, a functional protein group defined as the Bacillus thuringiensis

B. thuringiensis A1190%k

15kDa
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ANBICEFET YT PRBIEEFEHY YT (Plasmodium falciparum) . —H#~Y S
)7 (Pvivax) . TMHEVWY S U 7 (Pmalariae) =1 ICEREIY S 7 (Povale) D4t&ESH
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Nature vol.433 (7022), (13 Jan 2005)
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http://ja.wikipedia.org/wiki/1865%E5%B9%B4
http://ja.wikipedia.org/wiki/%E9%A4%8A%E8%9A%95%E6%A5%AD
http://ja.wikipedia.org/wiki/%E3%82%AB%E3%82%A4%E3%82%B3
http://ja.wikipedia.org/wiki/1867%E5%B9%B4
http://ja.wikipedia.org/wiki/%E8%84%B3%E5%8D%92%E4%B8%AD
http://ja.wikipedia.org/w/index.php?title=%E3%83%8E%E3%82%BC%E3%83%9E&action=edit&redlink=1

A diagram of a microsporidian spore showing, in
cross section, showing the coiled polar filament, (PF : ffii;%),

anchoring disc  ([&l%EM%) of the polar filament (A), the endospore
(E : JaF W) and exospore (Ex - ldf#+EE) of the spore wall,

2 nuclei (N : ¥%), polaroplast (Pp), plasmalemma (P1 : H/l5)&),
posterior vacuole (PV @ #Afficd), and ribosomes (R).
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Amblyospora californica
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. MO SEME bOMbycis

Nosema lynae

Nosema pyrausta
100

Vainmorpha imperfecta
Nosema fumiferanae

100 —\(GiNMOpha ceraces

Nosema fumacalis

Microspondium sp.616
Nosema granuiosis

100

100

Nosema granulosis (isolate 665)

Nosema apis

Nosema necalnx

100

Nosema carpocapsae

100

100 Nosema thomson

100 Nosema portugal

100 e NosSEMa VESPUla

— Encephalitozoon hellem

100 Ordospora colligata

AT SHEES Nz (616, 665) Mg FH % small subunit ribosomal E{=zF T
Nosema & Vairimorpha & TRFEEFGRZRAE
Vairimorpha |&. EiE CHBHRED Z T, KR TIEBEZEFEEETS S



Rozella

” #EaF=P9 (Encephalitozoon, Antonospora 7:&)

A N2 2T 42 ZF9 (Neocallimastix, Caecomyces 7i&)

ik AEFT (Spizellomyces, Rhizophydium, WaRAE, ¥ IROER+
15E)

"L a9<4/2+ > (Blastocladia, Allomyces, Coelomomyces 7x&)
Olpidium

Basidiobolus

NI AHEFEF (Entomophthora, Conidiobolus, Neozygites 7x&)
NJEF HE P (Zoopage, Cochlonema, Rhopalomyces 7x&)

F+ 4t P9 (Kickxella, Dimargaris, Harpella, Asellaria 7z&)
THEBFEM(THE. TYFTHE, YL T HERL)

2., AF9 (Glomus, Paraglomus, Geosiphon, Gigaspora 7:&)
HFEP(OORF SVE. F255, F A, DA49T718E)
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http://www.shigen.nig.ac.jp/algae_tree/Neocallimastigomycota.html
http://www.shigen.nig.ac.jp/algae_tree/Chytridiomycota.html
http://www.jcm.riken.jp/cgi-bin/jcm/jcm_db?AN=Rhizophydium&BN=
http://www.shigen.nig.ac.jp/algae_tree/Blastocladiomycota.html
http://www.jcm.riken.jp/cgi-bin/jcm/jcm_db?AN=Allomyces&BN=
http://www.shigen.nig.ac.jp/algae_tree/Kickxellomycotina.html
http://www.shigen.nig.ac.jp/algae_tree/Mucoromycotina.html
http://www.shigen.nig.ac.jp/algae_tree/Glomeromycota.html
http://www.shigen.nig.ac.jp/algae_tree/Basidiomycota.html
http://www.shigen.nig.ac.jp/algae_tree/Ascomycota.html
http://yeast.lab.nig.ac.jp/nig/

