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Identification of Biomphalaria havanensis and
Biomphalaria obstructa Populations from Cuba Using
Polymerase Chain Reaction and Restriction Fragment Length
Polymorphism of the Ribosomal RNA Intergenic Spacer
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In Cuba, severalBiomphalariaspecies have been reported suchBa®rbignyi, B. schrammi, B.
helophila, B. havanensisdB. peregrinapnly the latter three are considered as potential hostSafis-
tosoma mansont.he specific identification odBiomphalariaspecies is based on anatomical and morpho-
logical characters of genital organs and shells. The correct identification of these snails is complicated by
the high variation in these characters, similarity among species and in some cases by the small size of the
snails. In this paper, we reported the classical morphological identification, the use of PCR and RFLP
analysis of the internal transcribed spacer region of the ribosomal RNA genes for molecular identification
of seven snail populations from different localities in Cuba. Using morphological and molecular analysis,
we showed that among the studied CuBamphalariapopulations only8. havanensiandB. obstructa
species were found.
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Schistosomiasis mansoni is endemic in several The correct identification oBiomphalaria
countries of the Americas and Africa (WHO 1993)snails is difficult because of the high variation in
Although the disease has not been reported in Cutiee anatomical and morphological characters and
yet, one can mention sorBéomphalariaspecies similarity among species (Paraense 1975a, Yong
such asB. orbignyiParaense, 1975B, schrammi et al. 1991, 1995). The taxonomy of Cuban
(Cross, 1864)B. helophila(Orbigny, 1835)B. Biomphalariaspecies remains confused and the
havanensi¢Pfeiffer, 1839)B. peregrinaOrbigny, correct identification oB. havanensis always in
1835). The latter three species are considered discussion. This species has been considered as
potential hosts aBchistosoma mansofRichards very similar toB. obstructa, B. orbignyiYong et
1963, Paraense & Corréa 1973, Michelson 1976@). 1991, 1995) an@8iomphalariasp., recently
Yong et al. 1984, 1989, Yong & Perera 1989mentioned in Cuba by Durand et al. (1998).
Paraense 1996B. obstructawas mentioned in Paraense and Deslandes (1957) reportedBhat
Cuba by PAHO (1968), Malek (1985) and Yonghavanensigidentified asTaphius mayhis indis-
et al. (1989), however, in such papers it is not posinguishable fromB. peregrinaby shell features,
sible to identify the authors who found, for the firshhowever they can be differentiated by the radular
time, B. obstructén this country. This species wascharacteristic (Paraense 196B).peregrinaand
described by Morelet (1849) based on specimelis orbignyi are morphologically recognized as
from Isla del Carmen, State of Campeche, Mexicaimilar species also (Paraense 1975b, Yong &

Perera 1989, Yong et al. 1991).

Yong et al. (1991) and Durand et al. (1998)
used multilocus enzyme electrophoresis to iden-
tify Cuban snails such aB. havanensisB.
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species from South America (Vidigal et al. 19982000, Caldeira et al. 1998, 2000, Spatz et al. 1999,
2000, Caldeira et al. 1998, 2000, Spatz et al. 1992000) were used in this studul, (New England
2000). Biolabs, USA)Mnll, Ddd andHadll, (Promega
In the current study, we analyzed snail populaco, USA). Digestion and RFLP analysis were per-
tions from seven different localities, in Cuba, usformed as described by Vidigal et al. (1998).
ing morphological and PCR-RFLP techniques and RESULTS
we also propose the use of this molecular method o o ) N
as an auxiliary tool to identify the Cuban Morphological identification in six localities
Biomphalariasnails. (Canasi, Arroyo Arenas, Hanabanilla, Santa Rita,
Guatao, and Hanabanilla Vaqueria), the specimens
MATERIALS AND METHODS were morphologically identified d&. havanensis.
Snails- Seven snails of Cuban populations fronThe specimens fronZanja Ferrer were identified
Canasi, Zanja Ferrer, Arroyo Arenas, HanabanillasB. obstructaln addition, snails previously char-
Santa Rita, Guatao and Hanabanilla Vaqueriacterized a3. obstructafrom Isla del Carmen,
maintained for six months, approximately, in theMexico (type locality) and two localities from
Department of Malacology of Pedro Kouri Insti-Dominican Republic (Villa Vasquez and Santo
tute, Havana, Cuba, were used. Domingo), maintained in the Departments of Ma-
Morphological identification and DNA extrac- lacology of the Oswaldo Cruz Institute, Rio de
tion of the snails Ten specimens of each popula-Janeiro, and Pedro Kouri Institute, Havana, Cuba,
tion were killed and fixed (Paraense 1976). Beforeespectively, were included in this study for mor-
fixation, the foot of each specimen was removeghological and molecular comparisons with snails
for subsequent DNA extraction (Vidigal et al.from Cuba.

2000). Comparison of the Biomphalaria rDNA-ITS
Following fixation, the specimens were identi-RFLP profiles PCR amplification of the ITS re-
fied according to Paraense and Deslandes (1958)on of the snails resulted in a product of approxi-

and Paraense (1975a, 1990, 1996). mately 1.3k bp (data not shown). Thdd (Fig.
The PCR amplification and RFLP profile analy-1) produced a simple profile of three or five frag-
sis- The entire ITS region (ITS1 + 5.8S + ITS2)ments for each specimen in which two fragments
of rDNA was amplified using the same primersare present only in snails morphologically identi-
and conditions used by Vidigal et al. (1998). Thdied asB. obstructa(lanes 1, 6 to 9, and 30 to 36).
most effective enzymes used in our previous stu&imilar profiles obtained among the specimens
ies withBiomphalariasnails (Vidigal et al. 1998, from Zanja Ferrer, Cuba (lanes 6 to 9), Isla del
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Fig.1: silver stained polyacrylamide gel 6% showing the PCR and RFLF profiles obtained following the digestion of the rDNA
internal transcribed spacer region wibldel. Lane 1:Biomphalaria obstructdrom Isla del Carmen, México; lanes 285:
havanensidfrom, Canasi, Cuba; lanes 68: obstructafrom Zanja Ferrer, Cuba; lanes 10-B: havanensisrom Arroyo
Arenas, Cubalanes 14-17B. havanensifrom Hanabanilla, Cuba; lanes 18-BlL:havanensifrom Santa Rita, Cuba; lanes 22-

25: B. havanensisrom Guatao, Cuba; lanes 26-2: havanensifrom Hanabanilla Vaqueria, Cuba; lanes 30-B2obstructa

from Villa Varquez, Cuba; lanes 33-3B: obstructafrom Dominican Republic. Molecular size markers are shown on the left of
each gel. The arrows indicate species specific fragmeng. folostructa
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Carmen, Mexico (lane 1) and Dominican Repubeorrespond to the type locality Bf havanensis
lic (lanes 30 to 36) suggest that snails from Zanjm previous studie8. havanensibas been men-
Ferrer belong td. obstructaspecies. The other tioned as very similar tB. obstructaB. orbignyi
Cuban snail populations from Canasi, Arroyo Are{Yong & Perera 1989, Yong et al. 199%md B.
nas, Hanabanilla, Santa Rita, Guatao, Hanabanilteeregrina(Yong et al. 1989) based on their shell
Vagueria, identified by morphological methods as

B. havanensisyere molecularly characterized by
the presence of three fragments (Fig. 1, lanes 2
5, and 10 to 29).

To confirm the molecular identification ob-
tained withDdd enzyme, three other enzymes were »=a -
tested using two specimens of each population. Fi
2A, B, C show, the rDNA-ITS RFLP profiles ob- s
tained withAlul, Mnll andHadll enzymes, respec-
tively. TheAlul profiles were very similar foB.
havanensisindB. obstructa both with only one
distinct fragment characterizing each species (Fi ;.. |
2A, lanes 1 to 5B. obstructalanes 6 to 11B.
havanensis Two polymorphic profiles were ob-
tained using th#Mnll enzyme. However, both glo-
bal profiles were very clear allowing to separatt
these two species (Fig. 2B3. havanensisvas ™"
characterized by the presence of two fragmen
(lanes 6 to 11) that permitted a clear distinction ¢
such species frof. obstructglanes 1 to 5). The ,,,
HadlIl showed RFLP profiles (Fig. 2C) which in-
cluded two invariable profiles with species-specific
products for the two specieB. obstructasnails ;i
(lanes 1 to 5) showed distinct profiles frdga - | =
havanensisvhich exhibited one clear profile with ,
five fragments (6 to 11). Comparing the products
obtained with all enzyme®@d, Alul, Mnll and
Haelll) for snails from Zanja Ferrer (Cuba) with
the ones obtained fdB. obstructa from Isla del
Carmen and Dominican Republic, it was possibl
to conclude that these populations belong to tr ™"
same species. 18

DISCUSSION e

The molecular techniques based on PCR-RFL
analysis of the rDNA ITS region have been exten
sively used for many analyses of schistosomias o e R
intermediate host of the gen@&ualinus Oncomela- Bt s 1
nia .and Biomphalaria(Hope & McManus 1994, Fig. 2: silver stained polyacrylamide gels 6% or 8% showing
Vidigal et al. 1998, 2000, Caldeira et al. 1998ihe PCR and RFLP profiles obtained following the digestion
2000, Jones et al. 1999, Spatz et al. 1999, 200@j.the rDNA internal transcribed spacer region widll (A),

In Cuba, malacological surveys have been consig@hnll (B) andHaell (C). In each gel the snails specimens are:
ered very important to better know the geographlanes 1-2:Biomphalaria obstructdrom lIsla del Carmen,
cal distribution and also to help the health instituMéxico; lane 3B. obstructafrom Santo Domingo, Domini-
tion programs, in order to prevent the introductio§2n Republiclane 4:B. obstructafrom Zanja Ferrer, Cuba;
of schistosomiasis in the country. Yong et al. (1997§"€ 5:B. obstructafrom Villa Vasquez, Dominican Repub-
discussed about the type localitygfhavanensis 'hc’ lane 6:B. havanensisrom Canasi, Cuba; lane B.

- : . avanensisrom Arroyo Arenas, Cubjdane 8:B. havanensis
suggesting that specimens descr'b?d by Paraeq,%% Hanabanilla, Cuba; laneB: havanensifom Santa Rita,
and Deslandes (1958), Bshavanensifcollected Cuba; lane 10B. havanensirom Guatao, Cuba; lane 1B:
in the Country Club of Havana), may in fact behavanensisrom Hanabanilla Vaqueria, Cuba. Molecular size
long to another species. The first authors suggeskrkers are shown on the left of each gel. The arrows in A and
that the Country Club of Havana species does natindicate species specific fragments Brhavanensis.
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characteristicsThe identification of these speciesArenas, Santa Rita, Guatao, and Hanabanilla, and
is very important becaus®. obstructaandB. (c) B. peregrinahas also been reported in
orbignyihave been considered refractory to infecHanabanilla (Yong et al. 1989).

tion by S. mansoniRichards 1963, Paraense We showed that PCR-RFLP of tiBom-
1975b, Sullivan & Hu 1996), whereaB. phalaria rDNA ITS region, usingddd, Hadll,
havanensiss considered as a potential intermediMnll or Alul enzymes allowed the differentiation
ate host (Richard 1963, Michelson 1976). The labf two CubarBiomphalariaspecies. Such molecu-
ter species is considered widely spread in Cular data were supported by classical systematics of
(Yong et. al. 1995) and has also been found iRaraense and Deslandes (1958) and Paraense
Antillean region, Mexico, Central America and(1990).

probably in some localities of northern South As already pointed out, PCR-RFLP methodol-
America (Malek 1985)B. orbignyihad been pre- ogy has the advantage of producing simple pro-
viously found only in Argentina (Paraense 1975bjjles for each species and also shows to be helpful
and, recently, in Cuba (Yong & Perera 1989). Thig1 Cuban snail systematics.
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