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Snails of the genuBiomphalariafrom Venezuela were subjected to morphological assessment as
well as polymerase chain reaction and restriction fragment length polymorphism (PCR-RFLP) analysis.
Morphological identification was carried out by comparison of characters of the shell and the male and
female reproductive apparatus. The PCR-RFLP involved amplification of the internal spacer region
ITS1 and ITS2 of the RNA ribosomal gene and subsequent digestion of this fragment by the restriction
enzyme®dd, Mnll, Hadll and Mspl. The planorbids were compared with snails of the same species
and others reported from Venezuela and present in Brazil, Cuba and Mexico. All the enzymes showed ¢
specific profile for each species, thatlddd being the clearest. The snails were identifie® aglabrata,

B. pronaandB. kuhniana
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The endemic area for schistosomiasis in Ve(1975, 1988, 1990), Paraense and Deslandes (1958)
nezuela includes the Federal District of Caracaand Paraense et al. (1992). Identification is com-
and the states of Aragua, Carabobo, Miranda amdicated in many cases by morphological variation
Guaérico. One third of the country’s population livesn these characters, for example wherBhprona
in this area, where the prevalence of infection witbopulation from Lake Valencia (Venezuela), is

Schistosoma mansoisi 2% (Balzan 1992). compared with populations of the same species that
To date, seven species Biomphalariahave occur outside this lake (Paraense et al. 1992).
been reported in VenezueR: glabrata(Martens Moreover, identification is also complicated by

1873) B. straminegMartens 1873B. prona(Mar-  morphological similarities among some species of
tens 1873)B. kuhniangBaker 1930)B. havanensis snail, for example thB. straminegParaense 1988,
(Hubendick 1961)B. schramm{Chrosciechowski Caldeira et al. 1998) arél tenagophila&somplexes
1968) andB. obstructa(Chrosciechowski 1988). (Spatz et al. 1998, 1999).
The first of these species has been shown to be re- The polymerase chain reaction amplification and
sponsible for the transmission®¢histosoman this  restriction fragment length polymorphism (PCR-
country (Balzan 1992). RFLP) technique have been used successfully to
The specific identification of these planorbidsdistinguish several medically important snails of the
is based on comparison of morphological charageneraOncomelania(Hope & McManus 1994),
ters of the shell and male and female reproductivBulinus (Stothard et al. 1996, 1997) and
organs, as described by Deslandes (1951), ParaeBsemphalaria(Vidigal et al. 1998a, b, Caldeira et
al. 1998, Spatz et al. 1998, 1999). This technique is
based on amplification of the internal transcribed
spacer region of the rRNA followed by digestion of
: o the resulting fragment with restriction enzymes.
ggg( partlally Supported by Fapemlg, Pibic/Fiocruz and Th|S |s an easy techr"que to perform and glves
' . . profiles that are simple to analyse. In the present
;?Tgrrgﬁggg'gg ar:'J}irLOCrI:uFZaEJ(I.'-F55-31_295.3115. E-maikydy snails of the genBiomphalariaobtained
-cpar. ' from different regions of Venezuela were identified
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MATERIALS AND METHODS

Snail populations Snails from different locali-
ties of Venezuela were used in the study togeth
with specimens previously identified &
obstructafrom Isla del Carmen, Mexico (type lo-
cality); B. havanensisrom Havana, CubaB.
glabrata,B. stramineaandB. kuhniangrom Bra-
zil. All these species have been reported from
nezuela (Table). All specimens used were collect
in the field, with the exception &. obstructdrom
Isla del Carmen which had been maintained in t
Departament of Malacology of the Instituto

Oswaldo Cruz, Rio de Janeiro aBdhavanensis X X , .
from Guatao, Cuba reared in the Departament gf'€ Mixture was gently homogenized by inversion
Malacology of the Instituto Pedro Kouri (Havana)j?r: 20 minand %egtlr\llkged at 13}?0:1) rprrr: ?(505 "I"nf'
All the specimens obtained from the field were ex: "® precipitate was washed wit W o
amined for cercariae &chistosoma mansoand °7° etha'nol and centrifuged for 10 min. Th'e pellet
found to be negative. Two individuals from eactgeat?d with 25 pl of DNA rehydration solution for
locality were used for the molecular analysis. 30 Min at65°C and stored at -20°C. The DNA con-
Morphological identification of snail popula- C€Ntrations were estimated by comparison with
tions - Ten specimens of each population wer&nown standards on 2% ethidium bromide stained
killed, fixed (Deslandes 1951, Paraense 1976) ar¢@rose gels. . o
the feet removed for subsequent DNA extraction. 'PNA-ITS amplification- The entire internal
After fixation, each specimen was identified b);ranscnber spacer (ITS_) (which mcI_udes the 5.8S
comparative morphology of the reproductive or/DNA gene together with the flanking ITS1 and

gans and shell as described by Deslandes (1951)52 spacers) was amplified using the primers

Paraense and Deslandes (1958), Paraense (1975,
1988, 1990) and Paraense et al. (1992).

r DNA extraction: Total DNA was extracted from
ﬁ1e feet of the snails using the Wizard Genomic DNA
Purification Kit (Promega) with some modifications.
Each foot was mechanically disrupted in 200 pl of
nucleic lysis solution and incubated at 37°C for 4 h
v overnight with 50 pug/ml of proteinase K, then 80
dy of protein precipitation solution was added to the

initial mix. The solution was shaken vigorously and
reentrifuged at 13,000 rpm for 5 min. The superna-
tant containing DNA was transferred to a clean tube
with 200 pl of isopropanol for DNA precipitation.

TABLE
Localities ofBiomphalariaspecies from Venezuela used in the study

Species Locality State, country
B. glabrata Villa de Cura Aragua, Venezuela
Manuare Carabobo, Venezuela
Guacara Carabobo
Belén Carabobo
Caripe Monagas, Venezuela
Chabasquén Portuguesa, Venezuela
Anzoétequi Lara, Venezuela
Belém Para, Brazil
Esteio Rio Grande do Sul, Brazil
B. kuhniana San Casimiro Aragua, Venezuela
Villa de Cura Aragua
Pao de Zarate Aragua
Villa de Cura Aragua
Laguna del Parque Recreacional Carabobo, Venezuela
Tucurui Para, Brazil
B. prona San Casimiro Aragua, Venezuela
Lake de Valencia Aragua
Laguna del Parque Recreacional Carabobo, Venezuela
Canal La Pista, Tinaquillo Cojedes, Venezuela
San Carlos Cojedes
Represa El Guamo Monagas, Venezuela
B. straminea Belém Para, Brazil
Picos Piaui, Brazil
Floriano6polis Santa Catarina, Brazil
B. havanensis Guatao Cuba
B. obstructa Isla del Carmem Mexico
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ETTS2 (5/-TAACAAGGTTTCCGTAGGTGAA- enzyme was used for each digestion, together with
3/)and ETTS1 (5/-TGCTTAAGTTCAGCGGGT- 1.2 ul of the respective enzyme buffer and 10 pl of
3/) anchored respectively in the conserved extremtihe diluted amplification product in a final volume
ties of the 18S and 28S ribosomal genes (Kane &f 12.2 ul. The digestion was performed for 3.5 h
Rollinson 1994). PCR amplification was under-at 37°C and products were evaluated on 6% silver
taken in a volume of 10 pl consisting of: 1-10 ngtained polyacrylamide gels (Santos et al. 1993,
of template DNA, 10 mM Tris-HCI, pH 8.5, 200 Sanguinetti et al. 1994) after phenol/chloroform
UM each dNTP, 1.5 mM MgGl0.8 U of Tag DNA  extraction to remove protein. The results were re-
polymerase (Cenbiot, RS, Brazil), 50 mM KCl,corded with Polaroid film 667 (St Albans, UK). A
together with 1 pmol of each primer. The reactionsontrol for the activity of each enzyme was per-
were covered with a drop of mineral oil and subformed by digesting 150 ng of pUC18 simulta-
jected to the following cycle program: initial de-neously with the samples being evaluated.
naturation step for 5 min at 95°C, and then 32 cycles RESULTS
with: annealing of 54°C for 1 min, extension at
72°C for 2 min, denaturation at 95°C for 45 sec Morphological identification of snail popula-
and a final extension step at 72°C for 5 min. Aions- The results of morphological identifications
negative control (no template DNA) was includedf the snails examined are shown in the Table.
in all experiments. Three microliters of the ampli- RFLP analysis DNA amplification with the
fication products were visualized on 0.8% ethidiunprimers ETTS1 and ETTS2 generated a fragment
bromide stained agarose gels to check the qualigj approximately 1.300 bp for all the specimens.
of amplification. The remaining 7 pl were mixedFig. 1 shows the profiles obtained wilide en-
with 43 pl of water and divided into 10 pl sampleszyme which grouped together: tie glabrata
for enzyme digestion. snails from Brazil and Venezuela (lanes 1 to 16),
RFLP analysis To evaluate possible enzymesB. pronapopulations from the Lake Valencia and
that might yield informative RFLPs of the ITS re-from outside this lake (lanes 17 to 2B) straminea
gion, four restriction enzymes (Amersham Lifefrom Brazil (lanes 29 to 31) ariél kuhnianarom
Science) were used: the four base cutitad!l  Venezuela and Brazil (lanes 32 to 43).
andMsp, the five base cuttéddd and the 11 base ~ Fig. 2A, B and C shows the profiles obtained
cutterMnll. One microliter (10-12 units) of each with Hadlll, Mspl andMnll respectively. The pro-

[ | B 3 & 5 B 7 8 D 0@ 01 12 0% 13 1% w7 0B 1 RIRTI2408 26 2T RE 2T 30 KL 32 33 54 353637 M M40 a1 42 43
NETEEL B ; 7 EE EE i

872
503 |

- ;
I‘--““‘ﬁ*‘.--‘-q.-lh - g e = ™

T L E L - - - - -

Fig. 1: silver-stained polyacrylamide gels (6%) showing restriction fragment length polymorphism profiles obtained following

digestion of the rDNA internal transcriber spacer (ITS) Wittel enzyme. The snail specimens wBiemphalaria glabratalane

1 Belém (State of Par4, Brazil); 2 Esteio (State of Rio Grande do Sul, Brazil); 3-4 Villa de Cura, El Cortijo (State of Aragua,
Venezuela); 5-6 Manuare (State of Carabobo, Venezuela); 7-8 Belén, Las Tinajitas (State of Carabobo, Venezuela); 9-10 Guacare
(State of Carabobo, Venezuela); 11-12 Caripe, La Elvira Quebrada (State of Monagas, Venezuela); 13-14 Chabasquén (State o

Portuguesa, Venezuela); 15-16 Anzoatequi, Valle Lindo la Rinconada (State of Lara, VenBzpedapa lanes 17- 18 Lake de

Valencia, Pan de Azucar, Club Bahia Paraiso (State of Aragua, Venezuela); 19-20 San Casimiro, El Loro Rio (State of Aragua,
Venezuela); 21-22 Laguna del Parque Recreacional Sur de Valencia (State of Carabobo, Venezuela); 23-24 Canal La Rista, Tinaquil
(State of Cojedes, Venezuela); 25-26 Represa El Guamo (State of Monagas, Venezuela); 27-28 San Carlos (State of Cojedes
Venezuela)B. straminealane 29 Belém (State of Para, Brazil); 30 Picos (State of Piaui, Brazil); 31 Florianépolis (State of Santa

Catarina, Brazil)B. kuhnianalanes 32-33 San Casimiro, La Barquera Quebrata 2 (State of Aragua, Venezuela); 34-35 Villa de

Cura, El Cortijo (State of Aragua, Venezuela); 36-37 Pao de Zarate (State of Aragua, Venezuela); 38-39 Laguna del Parque
Recreacional, Sur de Valencia (State of Carabobo, Venezuela); 40-41 Villa de Cura (State of Aragua, Venezuela); 42-43 Tucurui

(State of Para, Brazil).
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Fig. 2: silver-stained polycrylamide gels (6%) showing the restriction fragment length polymorphism profiles obtained-by digest
ing the rDNA internal trancriber spacer (ITS) witladll (A), Msp (B) andMnll (C) enzymes. In each gel the snails specimens
were:Biomphalaria kuhnian#&nes 1-2 San Casimiro, La Barquera Quebrada 2 (State of Aragua, Venezuela); 3-4 Villa de Cura, El
Cortijo (State of Aragua, Venezuela); 5-6 Pao de Zarate (State of Aragua, Venezuela); 7-8 Laguna del Parque Recreagional, Sur d
Valencia (State of Carabobo, Venezuela); 9-10 Villa de Cura (State of Aragua, Venezuela); 11-12 Tucurui (State of PaBa, Brazil)
straminedane 13 Belém (State of Para, Brazil); 14 Picos (State of Piaui, Brazil); 15 Florianépolis (State of Santa Catarina, Brazil).
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Fig. 3: silver-stained polycrylamide gels (6%) showing the restriction fragment length polymorphism profiles obtainedriy afigest

the rDNA internal trancriber spacer (ITS) witadll (A), Ddd (B) andMnll (C) enzymes. In each gel the snails specimens were:
Biomphalaria havanensitane 1 Guatao (Cubd. obstructalane 2 Isla del Carmem (Mexic®. prona:lanes 3-4 Lake de Valencia,

Pan de Azlcar, Club Bahia Paraiso (State of Aragua Venezuela); 5-6 San Casimiro, El Loro Rio (State of Aragua, Venezuela); 7-8
Laguna del Parque Recreacional, Sur de Valencia (State of Carabobo, Venezuela); 9-10 Canal La Pista, Tinaquillo (State of Cojed
Venezuela); 11-12 Represa El Guamo (State of Monagas, Venezuela); 13-14 San Carlos (State of Cojedes, Venezuela).
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files obtained with theses enzymes grouped to- From the technical point of view PCR-RFLP
gether theB. kuhnianadrom Venezuela and Brazil proved to be effective in the specific identification
(lanes 1 to 12) and separatedstramineafrom of these snails, facilitating distinction between
Brazil (lanes 13 to 15). Theses results confirmeBiomphalariaspecies.
the morphological identifipation and the molecu- ACKNOWLEDGMENTS
lar data showed above wilhdd enzyme.
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