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Abstract 
To investigate Leishmania Sp. DNA in cutaneous paraffin embedded blocks, a hemi-nested PCR method was 
developed and tested five cutaneous paraffin blokes which suspected to Leishmania Sp. infection. DNA form paraffin 
blocks were extracted by DNP™ DNA Extraction kit and then subjected for PCR and sequencing. An internal control 
was carried out that determined human factor XIII genome to investigate accuracy of DNA extraction. Three of five 
samples showed positive Leishmania DNA amplification. Results of sequencing showed the Leishmania genome 
sequences in all three positive samples. In conclusion, the developed hemi-nested PCR method can readily detect 
Leishmania DNA in the paraffin embedded samples that are suspected to be infected with Leishmania. 
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Introduction 

The histopathology archive represents a vast, well-characterized source of specimens 
covering virtually every disease and is available for molecular biological investigation (11). The 
archive has in recent years become widely used for molecular genetic analysis and DNA can be 
usually extracted from formalin-fixed, paraffin-embedded tissue (1, 4). The extraction of nucleic 
acid from fixed tissue is particularly important since it allows the use of archival material for 
retrospective studies. Molecular analysis of archived, fixed, pathological specimens can 
facilitate disease classification and can help to clarify important aspects of the disease process 
(10). Moreover, prolonged tissue fixation and the chemical nature of the fixative can have a 
drastic effect on the ability to extract nucleic acid from embedded tissues (7). Nevertheless, 
extraction of DNA from these tissues has been accomplished, and archived tissue specimens are 
now being used to study pathologic cases (6). In addition, a high degree of sensitivity and 
specificity is required when the target is the infectious agent rather than host tissues (10). The 
quality and amount of extractable DNA in formalin-fixed tissue may vary depending on the 
amount of time that the tissue remained in formalin (2). A sensitive PCR targeting a human 
gene is therefore necessary as a control for DNA extraction (3, 9). To circumvent this problem, 
nested PCR or hemi nested PCR has recently been used as a diagnostic tool for detecting DNA 
isolated from infected, paraffin-embedded tissue (3, 10). rRNA genes or rDNA are often 
targeted in order to achieve high sensitivity because several gene copies are usually present 
within a single genome (1).  

In the present study, a sensitive and specific 18S rDNA-based PCR assay was developed to 
monitor Leishmania Sp. DNA in the cutaneous paraffin embedded blocks. 
 
Materials and methods  

Five cutaneous paraffin embedded blocks were obtained form patients who were suspected 
to Leishmaniosis. The sampling was carried out in Dermatology department of the Shahid 
Beheshti University. The samples were subjected for DNA extraction and then hemi-nested 
PCR. A paraffin section was cut from the tissue block and was placed into 1.5 mL microtube. 
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DNA was extracted by using DNPTM DNA Extraction kit (CinnaGen Inc. Tehran, Iran) 
according the manufacturer protocol. Briefly, one mL of xylene was added to microtube 
containing the sections of the tissues. The tube was incubated at 22ºC, 180 rpm in a shaker-
incubator platform for 5 min and was subsequently centrifuged at 10,000 x g for 2 min. The 
supernatant was removed, and 1,000 µl of absolute ethanol was added that followed by 
centrifugation at 10,000 x g for 3 min; then, supernatant was discard and 70% ethanol was 
added and centrifugation steps were repeated. The supernatant was removed and then samples 
were re-hydrated. The re-hydration of the section was done by washing, consecutively in 75%, 
50% and 25% ethanol and finally by water. As the next step, 180 µl of protease buffer and 
proteinase K (final concentration, 2 mg/ml) were added and then incubated at 37°C, overnight. 
Then, 2 mg/ml P.K was also added and incubated at 55°C 1-3 h or until tissue completely 
digested. The samples were incubated 10 min at 72°C. Then, DNA extraction, DNA 
precipitation was done.

The 18S rDNA region from the Leishmania was amplified by a hemi-nested PCR using 
with 5'-TGA TAC CAC TTA TCG CAC TT-3', and 5'-CTG GAT CAT TTT CCG  ATG-3' 
primers. The first round of PCR was carried out by applying a step-up program as follows: 
initial denaturation for 3 min at 94°C, followed by 30 cycles of 94°C for 1 min, 58°C for 1 min, 
and 72°C for 1 min, with a final extension for 7 min at 72°C. One to five μl from the first round 
amplicon was used as a template for the second round PCR with the identical PCR program. To 
control of DNA extraction accuracy, the region of the exon 8 of the coagulant factor 9 gene was 
amplified by fallowed primers 5'-TTA GGT CAG TGG TCC CAA GTA G-3' and 5'-TCG GTC 
AAC AAG TGG AAC TCT AAG G-3'. The PCR program as followed as initial denaturation 
for 4 min at 94°C, followed by 30 cycles of 94°C for 40 sec, 62°C for 35 sec, and 72°C for 40 
sec with a final extension for 5 min at 72°C. To determination of the specificity of the PCR, the 
amplicon was cloned in a TA cloning vector (Promega Corp., USA) and then were sequenced 
bidirectional. The obtained clones were sequenced by an eight channel capillary automated 
sequencer; (CinnaGen Sequencing Department). The read sequences were check by blast 
program with data deposited in GenBank to assess the most similar sequences with question 
sample.     
 
Results and discussion 

This survey was carried out to recognize etiology of some patients that previously had been 
subjected for sampling and their sample were preserved by paraffin embedding. The patient’s 
history indicated that they were suspected to infection by Leishmania, but the evidences of the 
clinical and para-clinical data were not enough to conclude their etiology definitely; hence 
molecular diagnosis was applied to investigate real cause of their complain.  

To achieve this purpose, firstly, DNA was extracted by different protocols and material. In 
order to evaluate DNA extraction quality from embedded tissues, a 500-bp fragment 
corresponding to human F-XIII region was subjected for amplification, and in parallel a blood 
DNA extracted sample from healthy persons were used as positive control. Interestingly, just 
those DNA was extracted by DNPTM DNA Extraction kit showed a single 500-bp product. The 
extracted sample that passed control quality procedure, were further studied to assess primary 
suspect Leishmania parasite by application of a primer set that targeted 18S rDNA via using a 
hemi-nested PCR. The expected amplification band (240-bp) was observed in 3 of 5 studied 
samples (Fig. 1). To assess accuracy of result and also to confirm obtained data, the amplified 
sample were cloned and then sequenced. The blast result confirmed that all amplified product 
are corresponding to Leishmania without any pseudo data could be generated by false 
priming/amplification or carry over contamination. It should be noted that the homologues 
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sequences were found by blast search were not the same those previously had deposited in 
GenBank by Mahboudi and colleagues (5) that might indicates the heterogeneity of studied gene 
among different variants of this parasite in Iran. 

In conclusion, our result could confirm the clinicians diagnosis and revealed that the nested 
and hemi-nested PCR assays are capable to identify L. major in formalin-fixed, paraffin-
embedded cutaneous human tissue samples 
 
 
      1          2           3        4           5          M  

Fig. 1. The PCR results of five samples which 
included in this survey. Results showed three 
positive Leishmania SP. DNA PCR (240 bp). Lane 
1 to 5 showed five paraffin embedded blocks; M: 
1kb DNA size marker (Fermentas AB, Lithuania).
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