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a new tool for entomological surveillance.
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Translation







Procrustes distance between two forms
D=dl+d2+d3+d4
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Is the shape of the wing
able to distinguish

cryptic species ?
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Wing Geometry as a Tool for Studying the Lutzomyia
longipalpis (Diptera: Psychodidae) Complex

) De la Riva/*, F Le Pont*, V Ali**, A Matias, S Mollinedo, JP Dujardin

INLASA, CP M-10019, Rafael Zubicta 1889, La Par. Bolivia *UMR IRD-CNRS 926, Montpellier, Fromee
##[IMSA, La Par, Bolivia

Tora Tora(T) and Yungas (¥} bave been described ox genetically well differentiated populations of
the Lutzomyia longipal pis (Lurz & Nefva, 1902 ) complex it Bolivia. Here we s geometvic morphometrics
ta campare samples fram these ponulations and new populations {Baolivia and Nicaragua ), represent-
ing distan goographical origing, gualitative morphoogical variation |~ one-spor™ or “two-spars”
phenatypes), ecalogically distinet traits | pevidomestic and silvatic populations), and possibly differ-
ent epidemioogical roles (transmitiing or nor transmiting Leishmania chagasi). The Nicaragua (N)
(Samatilla) semple was Vone-spar” phenatype and a possibile peridamestic veetor. The Balivian semple
af the ¥ was alsa “ane-spot” p.;:-;mr)pe and a demansivated pervidamestic vectar af visceral leishman ia-
sis (VL)L The three remaining samples were silvatic, " nwvo-spois " phenonypes. Tweo of them { Uyini and T)
were collected in the highlands of Bolivian where VL never has been veparted. The last ane (Robare, R)
came from the lowlands of Bolivia, where human cases of VL are sporadically veported. The decampo-
sition af metiic variation inte size and shape by geometvic morphometeic technigues suggess the
existence af twa groups (NAR, and UYT). Several arguments indicate that such subdivision of  Lu.
longipalpis could correspond ro differem evoluionary units.

Key words: Luizonyia longipaipis - peometric marphometrics - landmarks - centrocd size - shape components -
Lewhmania chagasi - visceral leishmaniasis

A high wvariability in Lurzemyia longipalpis
(Lutz & MNeiva 1912) (Diptera: Psychodidae:
Phlchotominec), vector of Leistmania chagasi, has
been described at morphological and evolutionary
levels. Morphologically, the most signilicant ob-
servation is the existence of “one-spot” and “two-
spots” phenotypes ( Mangabeira 1969). This male
traitcorresponds to the occurrence of sexual phero-
maone plands Lane & Ward 1984). Evolutionarily
Lii. longipalpis has been characterzed as a com-
plex of species. This was deduced from the exist-
enceoldifferent sexual pheromones, not necessar-
ily corresponding to the number of abdominal spots
(Laneetal. 1993), and fiom hybrid ization and isoen-

19493}, and recently, the detection in Venezuela of
Lwoeryplic species occurring insympatry { Lampo
ctal. 19HEN, In samples from Brazil, two isocnzyme
comparisons suggested that Lie longipalpis is a
sirgle, but penetically heterogeneous, polymorphic
species ( Mukhopadhyay et al. 1998, Mutebi et al.
1998, Azevedoet al, 2000).

In Bolivia the “one-spot” phenotype of L
langipalpis, vector of caning and human visceral
leishmaniasis, is currertly found in domestic and
peridomestic environment of the Yungas, ¥ (De-
partment of La Paz) (Le Pont & Desjeux 19835 The
“wo-spols” phenotypes are described at the en-
trance of caves (Chiflonkaka, Humajalanta) a Toro
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3 Wing shape divergence between Rhoduius prolixus from Cojedes
. (Venezuela) and Rhoduius robustus from Mérida ('Venezuela)
5 1. Villegas®, M.D. Feliciangeli *, I.P. Dujardin©-*
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Anopheles dirus complex

Polytene chromosome characteristics
(Baimai et al. 1988.; Poopittayasataporn and Baimai, 1995.)

RFLP
(Yasothornsrikul, Panyim, and Rosenberg, 1988.),

Isoenzymes
(Green et al.,1992),

DNA hybridization method
(Audtho et al., 1995)

PCR related techniques
(Xu et al., 1998.; Walton et al., 1999.; Manguin et al., 2002.).




CRYPTIC GEOMETRIC PATTERNS SEPARATE CRYPTIC SPECIES

Sangvorn Kitthawee! Siriporn Phasomkusolsil 2 Jean-Pierre Dujardin

Orrigin of the material:
Armed Forces Research Institute of Medical Sciences (AFRIMS) laboratory, Bangkok.

An. dirus A was collected from Chantaburi Province and established in 1983.
An. dirus B (An. cracens) was collected from Malaysia and established in 1978.

These two lines are regularly monitored (every 6 months) by molecular techniques
at the AFRIMS laboratories.




CRYPTIC GEOMETRIC PATTERNS SEPARATE CRYPTIC SPECIES
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An. cracens, M
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Centroid size variation (in pixels) presented as quantile plots for A. dirus (species A)
males and females (bottom) and A. cracens (species B) males and females (top).

Males are smaller.
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— An. dirus An. cracens




“WING PRINT"
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/ The reference PICTURES must be checked by available genetic techniques. \
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Bank of images and metric recognition
of sibling species

Advantages ?

Cheap

Fast
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Bank of images and metric recognition
of sibling species

Limits ?

Cannot be used to decide
whether a population or an individual
IS a new species

It is an application tool,
dedicated to species distinction,
and depending on a reference bank of images
(data base of species).




Bank of images and metric recognition
of sibling species

Limits ?

/ The reference PICTURES must be checked by available genetic techniques. \
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Possible problems

- Laboratory versus natural populations ?

- Interfering variation (season, geography, etc.) ?

- Stablility of shape on large time scale ?

- Limits of classification techniques (probabilities,
smallest distances, K nearest neighbors (KNN), artificial

neural network (ANN), etc.)

- It has never been done !
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