
Figure 4. Nucleotide Blast of the  DNA of eukaryotic.

Figure 1. Detail of the optical microscope of plant 
cells (A) and microalgae (B).
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Figure 2. Amplification of the rtPCR. Quantification 
of the fragment amplified along the rtPCR.
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Primers used for rtPCR ITS1/ITS4

INTRODUCTION AND OBJECTIVES 
The identification of species, both eukaryotic and prokaryotic, is a key tool for different processes  like the diagnosis of diseases, the selection of microorganism for industrial 
purposes, or for their use in environmental remediation processes. In this project, the identification and the taxonomic characterization of two species, one unicellular and the 
other one pluricellular, has been planned, combining traditional techniques such as the optical microscopy with modern techniques of molecular biology such as the sequencing 
of DNA and PCR.

MATERIAL AND METHODS RESULTS AND DISCUSSION

1. Optical microscopy observation

2. Extraction of genomic DNA from each sample

4. Real-time Polymerase chain reaction (rtPCR)
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For the PCR amplification, the ITS1 and ITS4 
primers, designed to amplify the DNA 
encoding the RNA ribosomal, were used, since 
their sequences are highly conserved, allowing 
their universal use for species identification.

5. Purification of the products of PCR 

• Differentiation between unicellular and multicellular 
autotrophic organisms

• Isolation and purification of DNA based on the physicochemical 
characteristics of the molecule.

• Purelink Plant Total DNA Purification 
Kit.

3. Quantification (Qubit)

•  The purification consist in the isolation of  DNA from the rest of 
the components of the PCR product.

•  Pure Link Total DNA Purification Kit 

6. Sequencing

1. Optical Microscopy characterization

The Figure A shows an autotrophic 
multicellular organism.A B 

The Figure B shows an autotrophic 
unicellular organism.

2. Molecular characterization

Figure 2 reflects the evolution of the 
samples studied during the reaction of 
rtPCR.

The exponential increase in the 
number of copies obtained is observed.

�Results obtained after the reaction of rtPCR.

�Sequencing

Figure 3. Chromatogram corresponding of 
one of the analysed DNA sequences.

Obtained sequences

�Alignment  of the DNA sequences

The use of techniques of molecular biology 
allowed us the identification up to species 
taxonomic category .

The Figure 4 shows the alignment of the 
DNA in the base of dates of the NCBI, 
corresponding to a Nucleotide Blast of our 
sequence of DNA

TWO SPECIES “Scenedesmus almeriensis” AND “Lycopersicon esculentum” HAVE BEEN 
IDENTIFIED BY MOLECULAR BIOLOGY TECHNIQUES. THIS RESULT SHOWS THE IMPORTANCE 
OF THESE TECHNIQUES IN TAXONOMY, SOLVING PROBLEMS IN TRADITIONAL 
CLASSIFICATIONS, CORRECTING MISTAKES FROM CLASSIC PHYLOGENY, AND REDEFINING 
CLASSIFICATION SYSTEMS.

The use of optical microscopy 
allowed us the recognition up to 
kingdom taxonomic category.

The sequence of bases corresponds to the 
species “Lycopersicon esculentum” 
(tomato) and “Scenedesmus almeriensis” 
(microalgae) with a  homology of 100%. 

CONCLUSION

The samples were sequenced by means of the chain termination 
method, or Sanger sequencing, and the sequences obtained were 
confronted to the database genes of the NCBI, through the use of the 
basic local alignment search tool, BLAST

A fluorometer was used in order to quantify the 

DNA of the samples.


