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FINAL CONSIDERATIONS AND FUTURE WORK

Table 1. Results of the primer scraping process using three different models.
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AIM

Highly infectious 

viruses (e.g.: HIV, 

Ebola, SARS-CoV-2) 

pose a threat to global 

health

Better detection 

methods

• Compile all variants;

• Analyse genomic

diversity;

• Identify conserved

regions;

• Determine the most

reliable primer pairs

for PCR based on a

scoring system.

INTRODUCTION

F.A.I.R DATABASE

Findable, Accessible, Interoperable, 

and Reusable

Compile all the 

data

METHODOLOGY

Get all the complete 
genomes from NCBI Virus

Upload sequences to 
Geneious Prime for 
sequence analysis

• Complete viral genome
• Important documented 

regions
• Protein originating 

sequences
• Structural information

Upload data to Galaxy for Multiple 
Sequence Alignment and 

Phylogenetic Analysis

MAFFT – Multiple Sequence 
Alignment

PhyML/RAxML –
Phylogenetic tree 

construction
MEGA/Geneious –

Phylogenetic analysis such as 
cladistics with outgroups

Global conservation scores
Important conserved regions

Evolutive patterns
Etc.

PRIMER RETRIEVALVIRAL MULTI-OMICS DATA MINING

Articles are retrieved from 
PubMed through the Entrez

module

BLAST

Upload of the file to Zotero 7 for 
automatic retrieval of full-text 

PDFs

Custom Python script for plain 
text extraction from PDFs and 

primer scraping

Validation of primers scraped against 
the reference genome through BLAST

Upload of the validated 
primers to a SQL database

RESULTS

Model Accuracy (%)
Direct export to 

SQL?
Execution time (s)

RegEx + 
PyMuPDF4LLM

71,43 Yes 41.8

DonutAI/OpenLLa
Ma-7b

0 No 300+

NotebookLM 38,84 No 67.2

Retrieved:

• 7304 sequences for HIV

• 658 sequences for Ebola

• 321916 sequences for 

SARS-CoV-2

PyMuPDF4LLM + RegEx:

• High accuracy

• No pre-processing of PDFs 

needed

• Minimizes non relevant captures

Cross validate with reference 

genome

Identify binding sites

Score primers based on parameters 

such as Percentage of Identical 

Sites and Pairwise Identity to 

determine best primer pairs

Continue sequence and 

phylogenetic analysis on the 

retrieved genomes

Structural analysis of variants will 

form the foundation for 3D modelling 

and docking simulations

Future

work

NotebookLM
Large Language Model-based approach. Extraction is 
done using user prompts after uploading a batch of 
PDFs.

01.

DonutAI/OpenL
LaMa-7b

Large Language Model-based approach. DonutAI
handles PDF to plain text conversion and OpenLLaMa-
7b handles primer extraction from text.

02.

RegEx + 
PyMuPDF4LLM

Classic approach. PyMuPDF4LLM handles PDF to plain 
text conversion and primers are captured using regular 
expressions. 

03.

View publication stats


