
Acta Parasitologica Globalis 3 (1): 01-06, 2012
ISSN 2079-2018
© IDOSI Publications, 2012
DOI: 10.5829/idosi.apg.2012.3.1.6681

Corresponding Author: Tarek R. Abou El-Naga, Animal Health Department, Desert Research Center, Cairo, Egypt.
 

1

Evaluation of (Rotat 1.2-PCR) Assays for 
Identifying Egyptian Trypanosoma evansi DNA

Tarek R. Abou El-Naga, Safaa M. Barghash, Abdel-Hafez H. Mohammed,1     1    2

Ameen A. Ashour and Mohamed S. Salama2     2

Animal Health Department, Desert Research Center, Cairo, Egypt. 1

Faculty of Science, Ain Shams University, Cairo, Egypt2

Abstract: The present study was conducted to evaluate the use of polymerase chain reaction (PCR) using
(Rode Trypanozoon antigen type) RoTat 1.2  primers  for  the  genomic  DNA  of  -eight  Egyptian  strains  of
T. evansi from camels, goats, sheep, cattle and donkeys from different areas of Egypt. In addition, six previously
identified isolates of  T.  evansi,  from  Africa,  Asia  and  South-America,  isolated  from  different hosts.
Besides, one T. equiperdum, one T.b.brucei and two T. brucei subspp strains from Africa were used as
reference  strains.   The   present  results   support  previous  suggestions  that  PCR  amplification  of  the
RoTat 1.2 (Variable surface glycoprotein) VSG gene is a specific marker for reference T. evansi strains, but it
failed to differentiate some Egyptian strains that have been previously identified as T. evansi. However, it
identified natural populations of T. evansi in Egypt with degree of heterogeneity, describing for the first time
that those  natural   populations  revealed  higher  levels  of  intra-specific  genetic  variability  of  T.  evansi.
In addition, results reveal to mixed genotyping has occurred between some T. evansi isolates with T. brucei and
T. equiperdum in the border areas and produced evidence that strain difference might occur between Egyptian
sub-populations and reference strains of T. evansi.
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INTRODUCTION share the presence and expression of the RoTat1.2 VSG

The animal pathogenic trypanosomes, Trypanosoma only BoTat 1.1 and OVI, as well as all tested T. b. brucei
evansi, Trypanosoma equiperdum and Trypanosoma do not express nor contain this VSG gene [5]. Recently,
brucei brucei are members of the Trypanozoon subgenus PCR  amplification  of  the  RoTat  1.2  VSG  gene  is  a
and have morphologically  identical  bloodstream  forms. specific  marker  for  T.  evansi  strains,  except  the
T. evansi and T. equiperdum are transmitted by blood Kenyan T. evansi type B [6] and is especially useful in
sucking flies and by sexual contact, respectively, which dyskinetoplastic  strains  where  kDNA-based  markers
explains their worldwide distribution, while the may fail to amplify [7]. In the present study, we evaluate
dependence on tsetse flies as the vector limits T. b. brucei the   RoTat   1.2-PCR   assay   for   identifying   Egyptian
to sub-Saharan Africa [1]. Diagnosis of T. evansi is based T. evansi DNA.
on demonstrating either the parasite antigens or
antibodies directed against these antigens. PCR has been MATERIALS AND METHODS
used assays for specific amplification of regions of the
parasite genome is the best option to evaluate the Study Design and Study Areas: In the present study, we
polymorphism in samples containing both host and identified some T. evansi stocks isolated from several
parasite DNA [2] and can be used to detect T. evansi domestic hosts (camels, sheep, goats, cattle and donkeys)
directly from non-sterile blood and DNA directly prepared from different geographic origins in Egypt: Halaib,
without passage in mice [3]. T. evansi and T. equiperdum Shalateen and Abu–Ramad Triangle  (Southeastern);
have various overlapping properties [4]. T. evansi strains Siwa-Oasis (Northwestern) and Ras-Sudr (South Sinai).

gene, while for the screened population of T. equiperdum
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Table 1: Origin of Trypanosoma evansi isolates from various domestic animals in Egypt

No. Date of Isolation Original Host Place of Isolation Province (Governorate)

1 23/03/2007 Camel Shalateen Red Sea

2 24/03/2007 Sheep

3 25/03/2007 Goat

4 19/04/2007 Cattle Siwa-Oasis Mersa Matrouh

5 22/04/2007 Sheep

6 24/04/2007 Goat

7 26/04/2007 Donkey

8 17/06/2007 Goat Ras-Sudr South Sinai

Table 2: Reference trypanosome DNA derived during epidemic outbreaks where isolated

No Original Host Year of Isolation Designation Locality, country where isolated Species

1 Water-buffalo 1999 RoTat1.2 Indonesia T. evansi

2 Camel 1999 Merzouga 56 Morocco T. evansi

3 Camel 1999 Zagoura 1.17 Morocco T. evansi

4 Dog 1999 Can 86K Brazil T. evansi

5 Horse 1999 Stock Colombia Colombia T. evansi

6 Capybara 1999 AnTat 3.1 South- America T. evansi

7 Unknown 1999 STIB 816 China T. evansi

8 Tsetse fly 1970 AnTat 2.2 Nigeria T.b.brucei

9 Human 1971 AnTat 25.1 Rwanda T. b. rhodesiense

10 Human 1952 LiTat 1.3 Cote d l voir T. b. gambiense,

11 Horse 1975 OVI South Africa T.equiperdum

Blood Samples Collection: Blood samples were collected Lanham and Godfrey [10], followed by repeated
from each examined animal for the inoculation of mice that centrifugation according to Claes et al. [7].
were previously immunosuppressed by intraperitoneal
injection with cyclophosphamide (5mg/25gm/mouse) to Reference Trypanosome Isolates: Isolates were derived
expand the parasitaemia according to El–Sawalhy and directly from their host of origin and previously had been
Ebeid, [8]. identified as belonging to T. b.  brucei,  T.  equiperdum,

Isolation and Propagation of Egyptian Trypanosomes: DNA preparations of these isolates and the RoTat 1.2
Groups of mature trypanosomes free white Swiss mice, primers were donated from Unit of Parasite Diagnostics,
weighting about (25–30 gm. /each) obtained from the Department of Parasitology Institute of Tropical Medicine
Serum and Vaccine Research Institute at Abbasia, Cairo, Antwerp, Belgium.
were used for intraperitoneal inoculation with heparinized
blood of T. evansi-naturally infected animals (Table 2). Extraction, Purification and Precipitation of Egyptian
Parasitaemia level in mice was observed daily post Trypanosome DNA: The trypanosomes DNAs were
infection till fulminated parasitaemia by wet preparations extracted, purified and precipitated using Gentra DNA
made from a drop of blood from the tail on a covered slide, purification kits (Puregene, USA) for whole blood and
then examined microscopically according to Hoare [9]. isolates. The typical yield of DNA extracted from a 300 µl

Trypanosome Populations: Sources of the Egyptian
isolates and reference DNA trypanosome strains used in Identification of Egyptian Trypanosomes by PCR
this study are listed in Tables 1&2. PCR RoTat 1.2 Primers: Based on the sequenced gene

Preparation of trypanosomes DNA for PCR designed by Urakawa et al. [11] targeting the DNA within
Egyptian Trypanosome Isolates: The Egyptian the region  (608-812   bp)  and  lacking  homology  with
trypanosome stocks investigated in this study were any  other  known  VSG  genes  sequence.  Primer
isolated and purified from the remaining host according to sequences (in 5'-3' direction) were as follows: RoTat  1.2

T. b. gambiense, T. b. rhodesiense or T. evansi (Table 2).

was 5-10 µg.

coding for the T. evansi RoTat1.2 -VSG- a primer pair was
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Forward GCG GGG TGT TTA AAG CAA TA, 59°C and (25 min. at 100 V). Gels were stained with (0.5 µg/ml)
RoTat 1.2 Reverse ATT AGT GCT GCG TGT GTT CG, ethidium bromide (Sigma, USA) and visualized over UV
59°C and annealing temperatures. RoTat 1.2 DNA was illumination. RoTat 1.2 DNA used as a positive control.
used as a positive control. Purified DNA samples tested Banding patterns were scored by the Gel Doc 2000 Gel
were derived from a variety of hosts-species and distinct Documentation System, Bio-Rad Laboratories Software
geographical   locations   using  an  established  RoTat England. 
1.2-based polymerase chain reaction (PCR) that yields a
205 bp product for the specific detection of T. evansi. RESULTS

PCR Amplification: Twenty µl of extracted DNA were The presence of T. evansi DNA is detected by PCR
mixed with 30 µl of a PCR containing: 1 U Taq DNA using species-specific primer RoTat 1.2, as shown in
recombinant polymerase (Promega, USA), PCR buffer Table 3 and demonstrated in Figure 1.
(Promega, USA), 2.5 mM MgCl2 (Promega, USA), 200 µM
of each dATP, dCTP, dGTP and dTTP (Promega, USA) Egyptian T. evansi are: Camel/H.S.A. (3), Sheep/H.S.A.
and 0.8 µM of each RoTat 1.2 primer (Institute of Tropical
Medicine, Antwerp, Belgium). All amplifications were
carried out in thermocycler (BioRad). Cycling conditions
were as follows: denaturation for 4 min. at 94°C, followed
by 40 amplification cycles of 1 min. denaturation at 94°C,
1 min. primer template annealing at 59°C and 1 min.
extension at 72°C. A final polymerization step carried out
for 5 min. at 72°C.

PCR Detection: Ten µl of  the  PCR  product  and  ten  µl
of  a  100  bp  size marker (MBI  Fermentas,  Germany)
were subjected to electrophoresis in  a  2%   agarose   gel

(4), Goat/ H.S.A. (5), Cattle/Siwa (6), Donkey/Siwa-Oasis
(7), Sheep/ Siwa-Oasis (8), Goat/ Siwa-Oasis (9)
&Goat/Ras-Sudr (10).

Reference T. evansi are: Merzouga 56 (11), Zagoura 1.17
(12), STIB 816 (13), CAN 86 K (14), AnTat 3.1 (15) & Stock
Colombia (16).

Other Reference Trypanozoon are: (17) T. equiperdum
(OVI), (18) T. b. gambiense (LiTat 1.3), (19) T. b.
rhodesiense  (AnTat  25.1)  &  T.b.brucei  (AnTat 2.2)
(20).

Table 3: PCR-products of Egyptian and reference Trypanozoon DNA using RoTat 1.2 specific primers

Samples amplified with RoTat 1.2

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

+ve -ve Egyptian strains of T. evansi

Lanes ------ ---- ---------------------------------------------------------------------------------------------------------------------------

Bands M 1 2 3 4 5 6 7 8 9 10

1 100-2000 bp 205 - 205 205 205 205 205 205 205 205

2 294 355 861 313 260

3 519 553

4 712 759

5 861

6 1110

7 1526

Samples amplified with RoTat 1.2

Reference strains of T. evansi OVI LiTat 1.3 AnTat 25.1 AnTat 2.2

--------------------------------------------------------------------------------------- ------ ------------ --------------- -------------

11 12 13 14 15 16 M 17 18 19 20

205 205 205 205 149 205 100- 2000 bp 205 205 205 205

205 294 294 294 294

294 355 355 355 429

355 553 553 553 589

429 759 759 759 861

861 1626

1626
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Fig. 1: Electrophoresis (2%agarose, stained with eithidium bromide showing - 205 bp of PCR-product using (RoTat 1.2)
primers with Trypanozoon DNA. Lane 1 represents positive control (RoTat 1.2 DNA strain). Lane 2 represents
negative control (without trypanosomal DNA). Lanes (3-10) correspond to Egyptian strains of T. evansi. Lanes
(11- 16) are reference-strains of T. evansi. Lanes (17- 20) correspond to other reference Trypanozoon. Lane M,
DNA molecular size marker.

The present results showed that (RoTat 1.2-PCR)- bp, 294 bp, 355 bp, 553 bp and 759 bp. On the other hand,
based assay could be used to  identify  trypanosomes T. b. brucei strain (AnTat 2.2) in lane 20, did not
with a clear amplification and good reproducibility, which demonstrate these bands, but showed other bands
were distinguished easily  by  agarose  gel  separation. specific for its genotype with molecular weights of 205 bp,
The RoTat 1.2  PCR  yielded  only  205  bp in the positive 294 bp, 429 bp, 589 bp, 861 bp and 1626 bp.
control (lane 1) as a product for the  specific  detection  of
T. evansi, as well as in all reference T. evansi strains in DISCUSSION
lanes from 11 to 16 (except for AnTat 3.1 in lane 15).
Besides, the same result was found in only three out of The polymerase chain reaction (PCR) is a valuable
the eight Egyptian isolates of T. evansi populations technology that is revolutionizing modern taxonomy [12].
tested: Goat/H.S.A. (lane 5), Cattle/Siwa-Oasis  (lane 6) In Egypt, TBr & TBr  that amplified164 bp DNA fragment
and Goat/Siwa-Oasis (lane 9). The other  five  isolates  of provided valuable tools  to  study  the  epidemiology  of
T. evansi, besides the reference strain  of  T.  evansi, T. evansi infection in camels and other susceptible animal
AnTat 3.1 (lane 15), showed an insertion of other specific populations in different countries, but could not
bands vary and/ or share with other species and distinguish T. evansi from T. brucei, [13, 14].
subspecies of Trypanozoon used in the present study. In the present study, considerable evidences from

Thus, Camel/ H.S.A produced seven specific bands biological and molecular studies confirm the
with molecular weights of 205 bp, 294 bp, 519 bp, 712 bp, heterogeneity of the genomic DNA observed in some
861 bp, 1110 bp, 1526 bp, sharing T. b. brucei and T. Egyptian stocks of T. evansi. In the same time, the
evansi strain (AnTat 3.1) in three of them (205 bp, 294 bp reference stocks of T. evansi from different geographical
and 861 bp). Sheep/H.S.A produced four specific bands regions and different host species revealed remarkable
share with bands of each T. equiperdum (OVI), T. b. similarity, except for strain AnTat 3.1 might be due to an
gambiense (LiTat 1.3) and T. b. rhodesiense (AnTat 25.1). error in sample s label. T. equiperdum and T. brucei
The other Egyptian isolates of T. evansi (Donkey/Siwa, subspecies could be successfully discriminated by the
Sheep/Siwa and Goat/Ras-Sudr), produced two bands size of the products obtained by the PCR RoTat 1.2 that
(heterozygous);  one  is  205  bp  as  a  specific  band  for seem to have higher taxon specificity. However, the
T. evansi and the other band is specific for each isolates presence of 205 bp fragments only, specific for T. evansi
and is not similar to any other strain examined. strains, was found to  be  a  common  feature  among  all

Unexpectedly, strains of T. equiperdum (OVI), T. b. T. evansi populations tested. Therefore, other smaller
gambiense (LiTat 1.3) and T. b. rhodesiense (AnTat 25.1) bands, ranging from 205 bp to 759 bp, which were
are found in lanes 17, 18 and 19, respectively showed observed in T. equiperdum, T. b. gambiense, T. b.
identical specific products with molecular weights of 205 rhodesiense strains and the heterogeneous bands ranging

1  2   

, 
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from 205 bp to 1621 bp showed in T. b. brucei should not REFERENCES
be considered as positive results when DNAs from other
trypanosomatids are used. This result is in agreement with
the results of Njiru et al. [15], but in contrast with those of
Claes et al. [5], who reported that Trypanozoon species,
other than T. evansi, were RoTat 1.2 PCR negative or may
yield a PCR product shorter than 205 bp.

In the present study, PCR analysis of the eight
Egyptian trypanosome stocks showed that all of them
belong to T. evansi presenting a degree of heterogeneity
in some stocks that correlate their heterogeneous
biological behavior in mice [13] When T. evansi strains
were compared with other species of Trypanozoon, they
show that the size of 205 bp is characteristic of T. evansi
isolates.. On the other hand, mutative bands observed in
the other five Egyptian strains of T. evansi from H.S.A.
and Siwa-Oasis are probably showing mixed genotypes
with an epidemic type of population structure. T. evansi
are clonal diploid and heterozygosity may occur, which
would show as two PCR bands of different sizes on
agarose gels as demonstrated by Njiru et al. [16].
Moreover, poor primer annealing could occur, because of
nucleotide  sequence  divergence,  because  of  mutation
[-17], particularly at the 3' end of the priming site where
PCR extension begins [-18] and differential amplification
of size variant or poor DNA templates. In addition, these
differences may be due to genetic differences in T. evansi
isolated  from  each  area,  in  agreement  with Njiru et al.
[-19].

CONCLUSION

In conclusion, results of PCR amplification of
genomic DNA of T. evansi from different populations
produced evidence that mixed genotyping and strain
difference might occur between Egyptian sub-populations
and reference strains of T. evansi. This might be due to
mixed genotyping or antigenic variation and genetic
evolution of the VSG genes. Furthermore, this result must
be added to the previous suggestions of PCR
amplification of the RoTat 1.2 VSG gene is a specific
marker for T. evansi strains, except T. evansi type B by
Ngaira et al. [20].
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