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OBJECTIVE 

To detect and molecularly characterize the presence of Fusarium spp., with emphasis on the 

Fusarium solani species complex, in eggshells from unhatched hatchlings of Lepidochelys 

olivacea using DNA extraction, mycological culture, and PCR techniques, in order to 

contribute to the understanding of the role of fungal infections in hatching success. 

Specific objectives 

• To extract DNA from eggshells and fungal cultures using both commercial kits and

modified in-house methods optimized for filamentous fungi.

• To standardize the PCR technique using primers targeting the TEF-1α gene for the

detection of Fusarium solani.

• To evaluate the quality and concentration of DNA obtained from different extraction

methods: a commercial Zymo kit, a modified in-house protocol using clinical samples, and

a modified in-house protocol using mycological cultures.

• To confirm the presence of fungal structures through mycological culture and direct

diagnosis using KOH preparation.

• To generate preliminary evidence to identify potential Fusarium species associated with

non-viable eggshells.

COLLECTION SITE AND PERMITS 

This research is part of the following research line: 

Ecology, Health, and Environmental Contamination in the Olive Ridley Sea Turtle 

(LEPIDOCHELYS OLIVACEA) in the Mexican Pacific, conducted under a scientific 

collection permit issued by SEMARNAT. 

PERMIT INFORMATION 

• Permit number / official reference: SBRA/DGVS/01065/25

• Institutions: Universidad Autónoma de San Luis Potosí & Nakawe A.C.

• Permit validity: July – September 2025

• Legal responsible: Dr. Milagros Gonzalez Hernandez

• Collection site: Boca de Tomates Sea Turtle Conservation Camp, Puerto Vallarta, Jalisco,

Mexico

• Coordinates: 20°40′06.9″ N, 105°16′17.1″ W



This research is also part of the project “Protecting Sea Turtle Hatchlings: Evaluating 

Nest Health Success and Threats in Puerto Vallarta, Mexico”, funded by the Rufford 

Foundation (UK). The main objective of this project is to identify factors that may affect 

hatchling viability and/or hatching success. 

These factors include: 

•Physical factors: Technical nest management and temperature conditions.

•Chemical factors: Environmental contaminants that bioaccumulate in the organism.

•Biological factors: Infectious agents such as FUSARIUM spp., with potential zoonotic risk,

as well as congenital malformations.



MOLECULAR ANALYSIS PROGRESS 

Thirty eggshell samples of the olive ridley sea turtle (Lepidochelys olivacea) were obtained 

from unhatched (non-viable) hatchlings originating from 10 different nests during the 2025 

summer nesting season at the Boca de Tomates Sea Turtle Camp, Puerto Vallarta, Jalisco, 

Mexico. 

The eggshells exhibited pink discoloration with a multifocal pattern, and some contained 

embryos at different developmental stages. These macroscopic findings were consistent with 

lesions suggestive of infection by Fusarium species belonging to the Fusarium solani species 

complex. 

For the initial DNA extraction, the Zymo DNA Fecal/Soil Kit was used, processing fragments 

of approximately 1.5 × 1.5 cm from each eggshell. Subsequently, DNA quantification 

(ng/µL) was performed using a Gene5 plate reader, yielding variable DNA concentrations in 

the 26 samples processed with this method. 

DNA CONCENTRATION RESULTS USING THE GENE5 PLATE READER WITH THE ZYMO 

SOIL/FECAL DNA EXTRACTION KIT 
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PRIMERS 

The primers TEF-Fs4 and TEF-Fs4r, targeting the translation elongation factor alpha gene 

(TEF-1α), described by Arif et al. (2011), were used. These primers amplify an expected 658 

bp fragment specific for Fusarium solani. The PCR conditions reported include 40 cycles 

consisting of denaturation at 94 °C for 1 min, annealing at 58 °C for 1 min, and extension at 

72 °C for 2 min. 

These primers have been previously validated for the specific detection of Fusarium solani, 

as demonstrated in the amplification profile described in the original publication.



STOCKS 

Calculations were performed to prepare the primer stock solutions, determining the volume of 

sterile H₂O required to obtain an initial concentration of 100 µM, based on the molecular weight 

and absorbance values provided by the manufacturer. 

The following formula was used to calculate the primer concentration: 

Subsequently, the final reconstitution volume of the stock solution was determined using the 

following formula:

Examples: 

EF1F 

EF1R 



 

AGAROSA Y TAE 1X 

 TAE 1X buffer was prepared by diluting the TAE 10X stock solution with distilled water 

(1:10): 

 

 

We mixed: 

• 10 mL de TAE 10X 

• 90 mL de H₂O destilada 

para obtener 100 mL de TAE 1X. 

 

AGAROSE: 

For gel preparation, the following proportion was used. 

 

 

Therefore, 1.2 g of agarose were dissolved in 100 mL of 1X TAE buffer. 

 

ELECTROPHORESIS CONDITIONS 

The gel was run in a small electrophoresis chamber for 55 minutes at 80 V. 

 



27 DE NOV 2025 

PCR Reaction Setup 

Eight PCR reactions were prepared in 1.5 mL microtubes using primers at a final 

concentration of 100 nM. The reaction mixture was prepared as follows: 

• Roche Master Mix: 30 µL × 8 = 240 µL

• Primer EF1F: 1 µL × 8 = 8 µL

• Primer EF1R: 1 µL × 8 = 8 µL

Total mixture volume: 256 µL, corresponding to 32 µL per reaction. 

The mixture containing the primers was distributed into seven 200 µL tubes. 

Each PCR reaction consisted of: 

• 32 µL of primer-containing mixture

• 3 µL of DNA (Zymo Kit extraction)

For electrophoresis, 10 µL of the PCR product were loaded together with 2 µL of loading 

buffer, resulting in a final volume of 12 µL per well 

Well Concentration 

1 Kb (7 µL) 

2 C+ 

3 C+ 5.8S F/R 

4 Sample 1 

5 Sample 2 

6 Sample 3 

7 Sample 4 

8 Sample  5 

The procedure was repeated three additional times; however, no detectable amplification was 

observed in the clinical samples. 



DECEMBER 2025 

DNA extraction was repeated directly from the clinical sample (eggshell) using a modified 

in-house method optimized for filamentous fungi. 



In parallel, mycological culture of sample 8 was initiated on dextrose and Sabouraud media, 

where fungal growth was observed after four days, with colonies showing a pinkish 

coloration. 

Additionally, a direct diagnostic examination using KOH was performed from the clinical 

sample, revealing filamentous structures compatible with fungal hyphae (Dr. Carolina 

recorded clearing times of approximately three days).



JANUARY 

PCR Reaction Mixture 

The PCR reaction mixture was prepared using Roche Master Mix as follows: 

• Roche Master Mix: 25 µL

• Forward primer: 1 µL

• Reverse primer: 1 µL

Partial volume: 27 µL, to which 2 µL of DNA (in-house extraction) were added, resulting 

in a final reaction volume of 29 µL per reaction. 

For electrophoresis, 10 µL of the PCR product were loaded mixed with 3 µL of loading 

buffer. In well 1, 7 µL of the molecular weight marker were loaded. 

Two faint amplification bands were observed corresponding to lane 4 (sample 7) and lane 6 

(sample 11). The assay was repeated using the same samples, obtaining similar results. Re-

amplification of the PCR products was attempted, but was unsuccessful. 



15 JANUARY 2026 

Additional mycological cultures were initiated to obtain purer fungal DNA for subsequent 

molecular assays.  



On the same day, a Qiagen Taq DNA polymerase available for a limited number of reactions 

was used as a substitute for the Roche Master Mix. The Qiagen kit includes the additive Q-

solution, which is intended to improve the amplification of templates with secondary 

structures or high GC content.



. 

Initially, PCR assays were performed using primers at a 1:100 stock dilution. However, 

based on technical recommendations aimed at improving specificity and avoiding non-

specific amplification or smeared bands, the primer concentration was adjusted to 1:10 in 

subsequent reactions. 

The final reaction mixture (25 µL) was prepared as follows: 

H2O 8ul 

Buffer 10x 2.5 ul 

Mgcl2 (25 mM) 2 ul 

dNTPS (10mM c/u) 0.5ul 

Primer F (10) 0.5ul 

Primer R (10) 0.5ul 

Q solution 5x 5ul 

DNA 5ul 

Taq DNA pol 1ul 



The same procedure was repeated with additional samples.



   20 JANUARY 2026 

Mix Qiagen 

H2O libre nucleasas 8 ul 

Buffer 10x coral 2Ul 

MgCl2 2ul 

dnTPs 1ul 

Ef1f 10 0.5ul 

Ef1r 10 0.5ul 

Q solution 5x y se usa a 1x 5Ul 

DNA 5ul 

Taq DNA 1ul 

Total 25ul  

buffer coral** 

P.M C+ C- 1 2 3 4 5 



OBSERVATIONS 

After noting variability in the performance of the Roche Master Mix, and considering that 

the Qiagen Taq polymerase successfully amplified clinical samples extracted using the 

in-house DNA extraction method, it was decided to wait for a new Taq polymerase 

before continuing with further PCR assays. 

 

 

GEN5 DNA CONCENTRATIONS- ISOMIL- EXTRACTION METHOD  

In the meantime, Gen5 was used to determine the DNA concentration in clinical 

samples obtained through the in-house extraction method, and the following results 

were obtained. 

 

 

 

 

MARCH 2026 QIAGEN TAQ RESULTS  
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A new Qiagen Taq polymerase kit was obtained, and the PCR reaction mixture was 

prepared as follows: 

• H₂O: 14.5 µL

• Coral Buffer (10×): 2.5 µL

• MgCl₂: 1 µL

• dNTPs: 0.5 µL

• EF1F primer (10 mM): 0.5 µL

• EF1R primer (10 mM): 0.5 µL

• Q-solution: 3 µL

• Taq polymerase: 0.5 µL

• DNA template: 2 µL

Total reaction volume: 25 µL. 



Conclusion 

PCR amplification was successfully obtained using Qiagen Taq polymerase, and the preliminary results were 

presented as a poster at a mycology conference. Molecular analyses are currently continuing using DNA 

extracted from fungal cultures in order to obtain clearer amplification and further confirm the presence of 

Fusarium spp. 

This information is important because fungal infections, particularly those caused by species within the 

Fusarium solani species complex, can contribute to egg mortality and reduced hatching success in sea 

turtles. Improving our understanding of the presence and detection of Fusarium is therefore relevant for 

both wildlife health and conservation efforts. 

In addition, Fusarium species are considered potentially zoonotic opportunistic pathogens, making it 

important to follow basic biosafety measures when handling samples. The use of gloves at all times and 



proper laboratory hygiene practices is strongly recommended during sample processing and laboratory 

work.  


