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Introduction
Effectively communicating biomedical research to non-specialist audiences—particularly 
patients affected by rare diseases—remains a critical yet insufficiently addressed challen-
ge in contemporary science communication. One such effort was undertaken within the 
framework of the two-year project Broad-Spectrum Rescue-of-Secretion of Tdark Glyco-
protein Mutants, funded by the Telethon Foundation1. The project investigates whether 
modulating the endoplasmic reticulum (ER) quality control enzyme UGGT can promote 
the secretion of misfolded yet functional (“responsive”) glycoprotein mutants. These mu-
tants are implicated in rare congenital diseases, and the approach aims to evaluate UGGT 
inhibition or deletion as a broad-spectrum therapeutic strategy, with particular focus on 
poorly characterized Tdark glycoproteins. The project also considers potential cellular 
risks associated with targeting such a central checkpoint in the ER quality control system.
To support public engagement with the research, our team initiated a science communica-
tion effort focused on improving access to information about the ten Tdark glycoproteins 
studied in the project. Specifically, we are undertaking the creation of Wikipedia entries 
for each protein to provide accurate, accessible, and broadly disseminated summaries of 
existing knowledge for affected individuals and the wider public.
This initiative also presented an opportunity to investigate the potential of recent advan-
ces in natural language processing to support the dissemination of life sciences research. 
In fact, Large language models (LLMs), which are capable of generating fluent, gramma-
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tically correct text in multiple languages, show promise in this domain, even though they 
are known to generate “hallucinations”—plausible but incorrect statements. Retrieval-
Augmented Generation (RAG) addresses this limitation by combining LLMs with infor-
mation retrieval systems that guide generation using external, user-specified sources, 
thus improving factual reliability (Lewis et al., 2021).
Wanting to assess whether RAG-based systems can meaningfully enhance life sciences 
communication, we developed ARGOS (A Retrieval-augmented GeneratiOn approach for 
Scientific communication), which we present in this contribution. ARGOS generates Wi-
kipedia-style summaries using bibliographic sources retrieved from a user’s Zotero library, 
and it is not an end in itself. It serves as an experimental tool to explore the broader que-
stion of how RAG architectures might improve the experience of public facing biomedical 
content.
In the following sections, we present the reasons that led us to think RAG tools can be 
beneficial for science communication, their inherent contradictions, ARGOS’ workflow, 
and an initial assessment of its performance.

1. Intentions and contradictions
1.1 Intentions
Despite the rapid pace of discovery in fields such as biology, researchers often lack both 
the time and incentives to engage in public outreach (Nerlich 2017). Moreover, those 
who attempt to do so frequently encounter peer pressure and professional disincentives, 
discouraging sustained communication efforts (Rose et al. 2020). These systemic barriers 
contribute to a widening gap between the scientific community and the broader public.
Language further compounds this divide. English remains the dominant language of 
science communication, restricting access for non-English-speaking populations and 
reinforcing a singular cultural perspective in the interpretation and dissemination of 
knowledge (Márquez and Porras 2020). Consequently, scientific knowledge often remains 
both linguistically and culturally inaccessible to large segments of the global population 
and, together with the aforementioned issues and the intrinsic difficulty of scientific mat-
ters, exacerbates that separation between the scientific community and the general public 
that often leads them to perceive each other not as entities in continuity, but as different 
entities.
Providing tools that enable scientists to share their work more easily, accurately, and in-
clusively could foster the ongoing process of shaping the scientific community’s social 
vocation, that sees it in dialogue with the rest of the global community, of which it is 
an integral part. RAG applications offer a promising solution for that. Such systems can 
assist researchers in creating accurate, accessible summaries of their work across multiple 
languages and cultural contexts.   

1.2 Contradictions
Although the use of RAG has been proposed as a promising strategy for democratizing 
access to scientific knowledge, this approach presents inherent tensions, particularly con-
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cerning linguistic equity and cultural representation. For instance, ARGOS relies on Ope-
nAI’s GPT-4.1 model, yet, the training data for GPT models are unevenly distributed in 
favour of English-language sources, limiting their performance in generating content in 
other languages and potentially introducing cultural bias into the output.
At present, ARGOS uses two standardized English-language prompts to generate both 
English and non-English outputs. The first prompt instructs the model on the desired 
output language and audience, and requests it to tailor the output text to the relevant 
cultural context, while the second orders the model to proofread what it has produced. 
This method highlights a paradox: a tool with linguistic and cultural biases is being used 
to address the very inequities it may perpetuate. 
Unfortunately, due to the computational and financial costs associated with training L-
LMs from scratch, most developers—including our team—must rely on pre-trained mo-
dels. Consequently, we are constrained by the design choices and implicit biases embed-
ded by those who created such models. 
Moreover, while AI technologies may appear low-cost, their affordability is relative, often 
excluding users in low- and middle-income countries (LMICs). This raises a concern: can 
reducing disparities be attempted through the use of technologies that are themselves 
products of those disparities? Encouragingly, a growing number of initiatives in LMICs 
are developing language models tailored to local non-European languages, social contexts, 
and computational constraints2. These efforts open new possibilities for the use of RAG 
systems in scientific communication.

2. ARGOS workflow and first validations
Currently ARGOS is built around a Python pipeline that can be called through a command 
line interface, and that follows the workflow depicted in Fig. 1. 

Firstly, the user provides a prompt (U prompt) and some keywords (U keyword). The 
keywords are used to browse the user’s Zotero library in search of items that are extracted 
and spliced in chunks. Each chunk is vectorized through OpenAI’s text-embedding-3-large 
model and stored in a vector database. U prompt is vectorized as well and used to launch a 
similarity search that selects the chunks more likely to contain information related to the 
user’s request. These chunks are then used to create a new prompt which is submitted to 
the LLM in charge to generate the output text (in our case, GPT-4.1). Before providing this 
output to the user, the same LLM is asked to correct any error according to the grammar 
and syntax of the user’s desired language, and to adapt the tone and the style of the parts 

Fig. 1
ARGOS 
workflow
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of the text that aren’t meeting the communication needs of the user’s selected audience.
To validate the application, we decided to generate 10 texts, 5 in English and 5 in Italian, 
about 5 of the 10 glycoproteins of our interest, and submit them to three colleagues, ex-
perts in these three proteins. For each text, we asked the colleagues to rank its scientific 
accuracy (correctness), the presence of relevant information about the protein described 
(completeness) and their reading experience (readability) on a scale ranging from 1 to 10. 
Results are presented in Fig. 2. 

The numbers labelling the rows of the matrices are the texts’ identification codes: even 
numbers indicate Italian texts, while odd numbers are for English texts. In all three cases, 
1 and 10 indicate very bad and very good ratings, respectively.
As can be seen from Fig.2, the correctness and readability of the texts are generally hi-
ghly ranked. Both parameters present very small differences that identify Italian texts as 
slightly less correct and readable, which, for the readability, may be explained by the worse 
performances of GPT models in non-English languages. However, given the small size of 
the sample of experts, such differences are likely non-meaningful fluctuations. 
On the other hand, while completeness as well is highly scored, it is visibly worse, and this 
could be due to our inexperience on the proteins ARGOS wrote about. In fact, during the 
creation of the Zotero datasets, we may have omitted some papers that the expert colle-
agues considered of primary importance. Moreover, our inexperience may have led us to 
formulate questions differently than the experts would have done. In fact, as underlined 
in the interesting contribution of Wong and colleagues (Wong et al. 2025), a key feature 
of RAG systems is the dependence on the user’s prompt. This element leads such systems 
to select particular information from nonparametric memory (i.e., from the sources to 
which they are given access) and it is dependent on the user's starting beliefs, which is why 
Wong and colleagues warn against this feature of RAG systems. We probably approached 
ARGOS believing that the 5 selected proteins could be described by some features, while 
experts in those molecules would choose others, and this led the system to respond in a 
way that was assessed as not complete. 
Overall, ARGOS produced texts that passed the experts' evaluation positively and even 
allowed us to find answers about a protein of our interest that had been sought for some 
time. We consider it sufficiently good to be used in the next steps of our project, which 
may include experiments with other RAG systems and broad groups of annotators.  

Fig. 2
First validation 
of ARGOS
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