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Random Amplified Polymorphic DNA Analysis of DNA Extracted
from Trichuris trichiura (Linnaeus, 1771) Eggs and its Prospective
Application to Paleoparasitological Studies
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Random amplified polymorphic DNA analysis was applied to DNAs extractedficimaris trichiuraeggs recov-
ered from human fecal samples. Four out of 6 primers tested displayed 18 distinct and well defined polymorphic
patterns, ranging from 650 to 3200 base pairs. These results, upon retrieval and DNA sequencing of some of these
bands from agarose gels, might help in establisAingichiuraspecific genetic markers, not available yet, and an
important step to design primers to be used in molecular diagnosis approaches.
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Human trichuriasis is an infection caused by the nemeaxtract DNA of different evolutive forms of parasites in
todeTrichuris trichiura. It has a high prevalence, reachfecal samples of human beings (Silva et al. 1999), or other
ing nearly 1 billion people worldwide (Pedersen & Merrelnimals (Schneider et al. 1999) have allowed the use of
2001). It is one of the most important gastrointestinaholecular tools for the diagnosis of several organisms.
infections, although asymptomatic in most of the case®ith the application of the polymerase chain reaction
However, some hosts may exhibit mild symptoms, such 88CR) it was possible to extend these studies.
poor nutrition and anaemia, or severe ones such as ulcer-The PCR technique has been used to detect DNA of
ative colitis and rectal prolapse (Bundy & Cooper 198%iverse organisms, facilitating the biological diagnosis of
Ramdath et al. 1995, Williams-Blangero et al. 2002). the parasites in tissues and secretions. The use of this

This human helminthic infection is transmitted fromtechnique for the investigation of DNA Bthinococcus
host to host with obligatory passage in the soil. The eggsultilocularisin fecal samples of fox (Bretagne et al. 1993,
passed in faeces embrionate only in soil conditions whidonnier et al. 1996, Dinkel et al. 1998), allowed sensible
include temperature at an average of 22°C, under humahd specific diagnosis for infections caused by this para-
ity, and adequate oxigenation. site. The amplification of DNA ofrichinella spiralisin

The attempts to recover or concentrate helminth egégrvae encysted in human host muscles or experimentally
from soils or host faeces have been investigated by senfected mice, and the identification of different isolates
eral authors (Wassal & Denham 1969, Dada 1979, Egwaafjthis helminth, are advantages provided by this tech-
& Slocombe 1982, Foreyt 1986, Wong & Bundy 1990nique (Robert et al. 1996, Uparanukraw & Morakote 1997,
Bawden 1994, Alaja & Asaolu 1995, Ybafiez et al. 2000Nagano et al. 1999).

Different isolation methods as filtration, washing, and flo-  Another important application of the PCR is the dif-
tation in saturated salt or sugar solutions have shoverentiation of helminth species that are morphologically
satisfactory results, presenting however different recoirdistinct. Zarlenga et al. (1991, 1994), through this tech-
ery yields (Ybafiez et al. 2000). The efficiency of theseique were able to genetically differentidgenia saginata
technigues assists the analysis of the presence of th&sen Taenia asiaticaand Haemonchus contortusom
eggs in the soil, allowing the assay of factors of risk fddaemonchus placei

the transmission of infections among different vertebrate When the target sequence is unknown, the random
hosts and humans. amplified polymorphic DNA (RAPD-PCR) technique (Wil-

The utilization of molecular biology techniquesliams et al. 1990) is useful. This technique can be distin-
brought new to different biomedical areas. Methods tguished from the other PCR techniques by using a single

very short arbitrary oligonucleotide, generally with 10
bases (Ferreira & Gratapaglia 1996). This is in contrast to
the others that require information regarding the target
DNA for the specific drawing of primers. It is a fast meth-
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tion, and capability to distinguish polymorphisms bethe total number of eggs. After quantification, the mate-
tween organisms (Chacén et al. 1994, Dupoiy-Camet et aal was centrifuged at 16,000 g for 1min, the supernatant
1994, Jobet et al. 1998). Another useful technique is RFLBiscarded and the pellet stored &4
PCR (restriction fragment length polymorphism) by which  Extraction and quantification of DNA frofirichuris
differences in restriction sites of four species of the gérichiura eggs- The frozen sediment was thawed at room
nusTrichuriswere observed (Oliveros et al. 2000). temperature and washed five times with distilled water in
In the field of the paleoparasitology, despite the usemicrocentrifuge at 16,000 g. Genomic DNA was extracted
of efficient paleoparasitological techniques, it is often difaccording to the protocol of Sambroock et al. (1989) with
ficult to identify the parasites found. The molecular methmodifications. The following solutions/reagents were
odologies have been shown to be specific and sensiti@dded to the sediment: 400 pl of 50 mM Tris, 1 mM
with modern organisms. For this reason molecular metBDTA, pH 8.0 (TE), 25 pul of 10% SDS, 2 pl of proteinase K
ods have been employed in paleoparasitology to identif¢00 ug / ml), 4 pl of RNase A (20 mg/ml) diluted in TE. The
species that can not otherwise be diagnosed througtaterial was incubated for 2 h at 37°C, after this procedure
morphological examination. Molecular biology can recovet00 pl of Tris buffered phenol-chlorophorm solution (pH
parasite DNA from archaeological material. These m@-.8) was added. Following extraction the DNA was pre-
lecular technigues have allowed the diagnosis of fragipitated in the presence of ammonium acetate (3M pH
ments of genetic material (DNA) of parasites in bone$,.2), isopropanol (0.7 vol.), and centrifuged for 3 min at
other mummified tissues, and experimentally dehydrateld,000 g. The pellet was washed with 1 ml of 70% ethanol
excrements (Bastos et al. 1996, Ferreira et al. 2000). Metind resuspended in 100 pl of 50 mM/50 mM EDTA and
ods of DNA extraction from helminth eggs recovered fromuantified by spectrophotometer analysis (Gene Quant
fresh or desiccated faeces (coprolites) of different hog®harmacia Biotech®).
have been devised (Chacén et al. 1994, Loreille et al. 2001). Agarose gel electrophoresi§&enomic DNA electro-
The objective of this work is to standardize an apprghoretic analysis was carried out on 0.8% agarose gels at
priated technique to recovér trichiura eggs from hu- approximately 70 volts, from 17 to 40 miliamps for 70 min.
man fresh fecal samples, isolate the DNA from the recoihe Lambdadind Il DNA (New England, Biolabs) was
ered eggs, and apply molecular techniques to promaised as molecular weight standard. The bands were stained
conditions of amplification of this genetic material (RAPD)with Ethidium Bromide, visualized by UV transillumina-

MATERIALS AND METHODS tion, documented by a digital photography system (EDAS
. . 120 - Eastman Kodak).
Fecal samples and Trichuris trichiugeggg recovery RAPD- Six oligonucleotides were selected for RAPD

Fecal samples of patients positive for offilytrichiura  analysis. Its sequences and respective publications are
eggs (State of Rio de Janeiro University Hospital Pedihowed in the Table.
Ernesto - HUPE /UERJ - Laboratory of Parasitology) were Each reaction , in a total volume of 50 pl contained 1X
collected and submitted to parasitological examination ByCR buffer (20 mM tris HCI pH 8.4, 50 mM KCI), 40 uM of
the method of Kato-Katz (Katz et al. 1972) to quantifiaach desoxiribonucleotide, 0.2 pM of oligonucleotide
eggs per gram of faeces. (primer), 10 ng of genomic DNA, 2 mM of magnesium
The recovery of eggs was accomplished with satighloride, 2.5 units of Tag DNA polymerase overlaid with
rated sugar solution flotation, originally developed b¥0 ul of mineral oil. The thermal cycles were: one cycle at
Gordon and Whitlock (1939), modified by Ueno andhgec for 2 min, followed by 45 consecutive cycles at 94°C
Gongcalves (1994), and adapted to our work. This methegk 1 min, 35°C for 1 min, 72°C for 1 min in a Perkim Elmer
consists of the dilution of a portion of faeces in distilledcetu® DNA Thermal cycler 480.
water, and filtered through folded gauze. The filtrate was  Agarose gel electrophoresis of RAPD produckbe
centrifuged for 5 min at 2500 rpm, to eliminate impuritieSRAPD products were electrophoresed on 1.5% agarose
The supernatant was discarded and the sediment Wass as above for 90 min. The 1 Kb Plus DNA Ladder (Life

transferred to conical glass jars. To these jars, a saturae@hnologies, Gibco BRL) was used as molecular weight
solution of sugar (density above 1,180) in the ratio of 1&andard.

ml of the solution for each gram of initial faeces, was

added. The jars were refrigerated (4°C) for 24 h. The su-

pernatant was transferred to new conical glass jars and TABLE
diluted in an equal volume of distilled water. To the sedi-
ment, a volume of distilled water equal to the previous-
supernatant was added. This process of sedimentatfiner Sequence 5'for 3" GC %Author

was repeated twice. The sediment was resuspendedvin-1 AGG TCA CTGA 50 Rodriguez et al. 1996
70% ethanol for the elimination of bacteria. The resultam — are ATC TGG CAAC 50 Rodriguez et al. 1996
pellet was passed to a centrifuge tube, washed with waer 7° GAA CCT GCGG 70  Humbert & Cabaret 1995
and centrifuged for 2 min at 2500 rpm three times. THe — 112 TGC CCG TCGT 70  Humbert & Cabaret 1995
residue was transferred to centrifuge microtubes, afgi~ 15, ACT GGG ACTC 60 Humbert & Cabaret 1995
water was added until a final volume of 1 ml was obtaineff, ~ 18” 6C TCA TCTC 60  Humbert & Cabaret 1995
Fifty microliters of the sediment were observed with a: sequence published by Williams et @990);b: sequence
light microscope at 100 x and 400 x magnification. Theublished by Vahidi et al. (1988); Primers Kit G, Operon
amount of eggs found was multiplied by 20 to estimatEechnologies, Alameda, CA.

Oligonucleotides sequences
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RESULTS bp 1 2 3 4

The fecal sample chosen weighed 25 g with 1.248 eggs
per gram of faeces, performing a total of 31,200 eggs. The
percentage off. trichiura eggs recovered through the 23130
flotation technique in sugar saturated solution was 11.7% 9.416
(3,660 eggs).
The DNA content of the eggs was successfully ex-
tracted yielding high molecular weight DNA molecules
(Fig. 1) above 23 kb. 2.027
The RAPD assays carried out with the oligonucle-
otides cited in Table resulted in a total of 18 distinct RAPD
marker patterns ranging in size from 650 to 3200 base pairs
with 4 different polymorphic patterns (Fig. 2).

DISCUSSION Fig. 1: genomic DNA electrophoresis. DNA extracted fréhichuris
The 11.3% rate of recovered eggd ofrichiurafrom trichiura eggs was run on .0.8.% agarose gel. 1: Lamiboa Il o
faeces was low compared with other authors that re mﬁlecular weight standard; 2: DNA extracted from 140 eggs; 3:
’ p ~ PYNA extracted from 660 eggs; 4: DNA extracted from 140 eggs.
yields from 25% to 99% (Foreyt 1986, Ybafiez et al. 2000).

However, these yield allowed us to efficiently concen-
1 2 3 4 5 6

trateT. trichiuraeggs and extract high molecular weight bp
DNA in an independent fashion relative to the number of
eggs isolated from fecal samples ranging from 140 eggs/ 12,000
sample to 660 eggs/sample (Fig. 1).
The efficacy of DNA extraction from evolutive forms
of parasites in fecal samples, using different methodolo-
gies has been reported in some papers. Schnieder et al. 2,000
(1999), extracted DNA from eggs of nematodes from ru- 1,650
minant faeces. Silva et al. (1999) reported DNA extraction
from sporocysts and oocystis of protozoa from human 1000
faeces, corroborating our results. ’
Sometimes, the application of molecular methodology
in faeces is hampered by components that may act as 650

strong inhibitors of the Tag DNA polymerase, often em-
ployed for the RAPD assays. Another difficulty found
was the standardization of the amount of DNA to be used
in the reactions, as the excess or paucity of these mol-
ecules may compromise the efficacy of the method.

The primers used were selected from the literature ac-
cording to their ability to amplifly by RAPD species of the _ - _
genusTrichinella, superfamilyTricuroidea in which the F;g-ditg'i‘;}”i’%'l/orgs';gsferagf‘orr?maer?Pl\'/'lf'f.d 2PO|¥iTn%rrpmca?eNg'
genusTrichuris is included. Positive and distinct poly- o™ 2 r i S0E O o Lt Plus DNA Ladder molecular
morphic patterns were observed for the primers M1, Meight standard; 6: negative control.
are, G7 e G18, in agreement with the results from Rodriguez
etal. (1996) who were able to amplify DNA frdmchinella
with the primers M1 and M are, and Humbert and Cabaret REFERENCES
(1995) who applied G7 and G18. ] B )

The more intense RAPD bands visualized on agaro§éa MO, Asaolu SO 1995. Efficiency of the salt flotation
gel electrophoresis were purified and will be cloned and Eﬁghs”(;ﬂ‘f]el_'ir“altr:?nrti%?‘é%ri’_%scans lumbricoidesggs from
SUb]e.Cted to fa.Utomated DNA sequencing for Obta.mmlgastos OM, Araljo A, Ferrei;a LF, Santoro A, Wincker P,
Species spec_lflc primers. This study aims to estafilish . Morel CM 1996. Experimental paleoparasitology: identifi-
trichiura specific molecular markers. To evaluate the speci- cation of Trypanosoma cruzDNA in desiccated mouse
ficity of these markers, they will be applied to different  tissuesPaleopathol New84: 5-8.
species of this helminths from different hosts. This m®awden MP 1994. Improvement of the merthiolate-iodine-for-
lecular methodology will be applied to paleoparasitology malin (MIF) fecal technique for hookwornTrichuris
for the evaluation of experimentally dehydrated fecal trichiura, andAscaris lumbricoidegggs.J Parasitol80:
samples obtained in our labs as well as for the naturally 474-475. _ _
desiccated ones (coprolites) from South American a%etagne S, Guillou JP, Morand M, Houin R 1993. Detection
chaeological sites dating of different periods, to confirm ©f Echinococcus multiloculareBNA in fox faeces using

G : - DNA amplification.Parasitologyl06 193-199.
or not morphometric diagnosis already obtained for th§undy DAP, Cooper E 198drichuris and trichuriasis in hu-

eggs of this helminth. man.Adv Parasitol 28107-173.
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