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SHORT COMMUNICATION

Mexican Trypanosoma cruzi Stocks: Analysis of Minicircle
kDNA Homologies by Cross-hybridization

Marie-France Bosseno, Bertha Espinoza*, Beatriz Sanchez*,
Simone Frédérique Breniére/*

UMR CNRS/ORSTOM No. 9926, BP 5045, 34032 Montpellier Cédex 1, France *Universidad Nacional
Auténoma de México, Instituto de Investigaciones Biomédicas, AP 70228, CP 04510, México, D.F.

Homologies of minicircle KDNA of 27 Mexican stocks were studied by cross-hybridization with four
kDNA probes derived from three reference stocks belonging to gifoypanosomaruzil (SO34 cl4
and Silvio) andT. cruzill (MN) and one Mexican stock. High homologies were only observed with
Silvio (six stocks) and Mexican probes (11 stocks). After 30 min exposure (low homology) additional
stocks were recognized with SO34 cl4 (three stocks) and Silvio (six stocks) probes; with the Mexican
probe only five stocks remained non-reactive. All the stocks were typed by isoenzyme (16 loci) and
Mexican stocks belonged %o cruzil. Hybridization patterns were not strictly correlated with the
observed clustering and cross-hybridization of KDNA minicircles is not available to distinct Mexican
stocks.
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Homologies of the hyper variable regions ofwere used as controls. All the stocks were charac-
minicircle of kinetoplast-DNA (HVRm), obtained by terized by isoenzymes (16 loci) on cellulose acetate
polymerase chain reaction (PCR) from Mexicamlates and a pairwise Jaccard’s distance matrix was
Trypanosoma cruzstocks, were analyzed by depicted in an unweighted pair-group method with
hybridization with four probes: three KDNA probesarithmetic average (UPGMA) dendrogram. Among
were derived from reference stocks, SO34 cl4, MNhe stocks, 22 zymodemes were identified and dis-
belonging to clonet 20 and 39 respectively (Breniergibuted in the two groups &f. cruziand all the
et al. 1998a,b), Silvio belonging to zymodeme Mexican stocks, belongedTocruzil (Fig.1). More-
defined by Miles et al. (1980), and one probe from aver, the great majority of the cruzil Mexican
Mexican stock isolated in Morelos state fromstocks showed high genetic identity between them
Triatomasp (Mor 12 stock)T. cruzitaxon is divided (Jaccard’s distances < 0.20).
in two major highly polymorphic lineages. cruzi Probes were produced by PCR according to
I andT. cruzill) as evidenced by molecular andBreniére et al. (1992). Each probe was then
genetic analysis (Tibayrenc 1995, 1998, Souto et dlybridized using direct nucleic acid labeling and
1996, Luquetti et al. 1999). Clonet 20 and ZI parasitatetection system (ECL, Amersham, Buck-
belong taT. cruzil and clonet 39 td. cruzill. The inghamshire, UK) with standardized HVYRm PCR
27 Mexican stocks were from different states angroducts of the studied stocks after their transfer
isolated from different vectors, human and sylvatito membranes by Southern blot. After overnight
mammals. Seven other stocks from South Ameridaybridization, the membranes were exposed suc-
cessively during 1, 5 and 30 min. Positive results
after 1 and 5 min exposure were considered as re-
flecting high DNA homology and, low homology
was considered when the hybridization was only
This work was supported by a grant from the “Institu?ositive after 30 min exposure (Fig. 2).
de Recherche pour le Développement”, DGAPA IN 22 Figure 1 indicates which zymodemes hybrid-
798 UNAM and Conacyt 27951M. %iged with the different probes after 1 and 5 min ex-

*Corresponding author. Fax: +525- 622 3369. E-ma
breniere@servidor.unam. at Instituto de Investigacion osure. As expected, clonet 39 probe gave a strong

BiomédicasCiudad Universitaria, UNAM, Departamento ybridization with only the homologous stock (MN)

de Inmunologia, AP 70228, CP 04510, México D.F.  and one control stock belonging to the same
Received 12 July 1999 zymodeme (Z20); indeed, the other stocks pre-

Accepted 23 February 2000 sented high genetic distances to clonet 39. Among



474 kDNA Minicircle of Mexican T. cruzi * Marie-France Bosseno et al.

the studied stocks belonging Tocruzil, an ab- stocks presented a low DNA homology with this
sence of strict correlation between hybridizatioprobe (Z44, JRA and H1 stocks). ZI probe presented
patterns and sub-clustering was observed. Clonathigh DNA homology with itself and three Mexi-
20 probe hybridized strongly with the homologousan stocks, all clustered together, but hybridized
stock (SO34 cl4) and Cuica, a reference stock whiaiso with three other stocks (Z12, Z11 and Z210)
pertains to the same zymodeme (Z3) but did nathich were not more related to Z1 probe than oth-
hybridize with the Mexican Sma 220 stock (Z3); afers which did not hybridize; after 30 min exposure,
ter 30 min exposure, only three additional Mexicasix additional Mexican stocks showed hybridiza-
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Sma 182 Mex-Jal T. longipennis <
Sma 191 Mex-Jal T. longipennis
Tep 014 Mex-Jal  T. longipennis 1
Tep 096  Mex-Jal T. longipennis
Tep 107 Mex-Jal T. longipennis <
Inc 1 Mex-Oax Human 2
SO34cl4 Bolivia T. infestans A
Cuica Brasil P.opossum A 3
Sma 220 Mex-Jal T. longipennis
Sma?212 Mex-Jal T. longipennis 4
FRV Mex-Oax Human % 5
H1 Mex-Yuc Human % 6
CIb Mex-Oax Human 7
800394  Mex-Mor T. pallidipennissi 8
800 295 Mex-Mor T. pallidipennis+
Mor 12 Mex-Mor T.sp. %+ 9
Inc 5 Mex-Gua Human
Mor 10 Mex-Mor T. pallidipennis® 10
Mor 11 Mex-Mor D. virginiana
Z44 Mex-Yuc D. sp. + 0
JRA Mex-Jal Human @ 11
EA Mex-Mor Human @ 12
Ver 4 Mex-Ver D.marsupialis @ 13
Ver 5 Mex-Ver D.opossum @
Zac Mex-Zac Human @ 14
Silvio Brasil Human @ 15
JJo Mex-Jal Human 16
Mor 3 Mex-Mor Human 17
Ver 6 Mex-Ver D. virginiana 18
Ver 3 Mex-Ver D.opossum 19
Mn Chile Human & 20
Bug 2148 Brasil T. infestans &
Esmeraldo Brasil Human 21
Cbb Chile Human 22
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Fig. 1: dendrogram constructed using the unweighted pair group method with Jaccard’s phenetic distance matrix based on
a multi locus enzyme electrophoresis on 14 polymorphic loci among the 16 analysed. Geographical and host origin are
indicated for each studied stock: Mex: Mexico; Mexican States - Gua: Guanajuato, Jal: Jalisco, Mor: Morelos, Oax:
Oaxaca, Ver: Veracruz, Yuc: Yucatén, Zac: Zacatecas. Zymodeme numbering (Z1 to Z22) is according to the topology of
the dendrogram. The stocks presenting a positive hybridization after 1 and 5 min of exposure are indicated for each probe:

clonet 39:00, clonet 20: A, ZI:

e, and Mexicand.
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Fig. 2: hybridization of KDNA-PCR products obtained fraimypanosoma cruzstock total DNA, with the Mexican

kDNA probe (Mor 12 stock) after: (a) 1 min, (b) 5 min and (c) 30 min exposures. Lanes 2, 3 and 6, Mexican stocks
hybridized after 5 min exposure (high homology); lanes 1, 4, 5 and 7, Mexican stocks only hybridized after 30 min
exposure (low homology); lane 8, a non-reactive Mexican stock

tion signal indicating low homology (Tep 014, Smagenetic groups. The current results do not support
220, Sma 212, CID, Mor 10 and Mor 11). The Mexithe use of kDNA probes to identify sub-genetic
can probe (Z9) had high DNA homology with 11groups within Mexican stocks belonging tocfuzi
Mexican stocks (Fig. 1) which are not necessarilyas it was done previously in Bolivian field
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