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Periodontitis and peri-implantitis-associated dysbiotic bacterial communities activate STAT3 in 
oral epithelial cells 

Marion Arce1,2,3, Matías Morales1, Joaquin Espinoza1,2, Mariano Sanz4, Loreto Abusleme1,2,5, Nicolás 
Dutzan1,2,3 

(1) University of Chile, Laboratory of Oral Microbiology and Immunology, Faculty of Dentistry, Olivos 943, 
Santiago, Chile 
(2) University of Chile, Clinical Research Unit in Periodontics and Implants, Faculty of Dentistry, Olivos 
943, Santiago, Chile 
(3) University of Chile, Department of Conservative Dentistry, Faculty of Dentistry, Olivos 943, Santiago, 
Chile 
(4) Complutense University of Madrid, ETEP Research Group, Faculty of Dentistry, Pl. de Ramón y Cajal, 
s/n, Madrid, España 
(5) University of Chile, Department of Oral Pathology and Oral Medicine, Faculty of Dentistry, Olivos 943, 
Santiago, Chile 

Introduction: Periodontitis and peri-implantitis are diseases associated with a dysbiotic subgingival 
biofilm, which is highly prevalent in the population. Bacterial dysbiosis generates an immune-
inflammatory response from the host, with the consequent loss of supporting tissues; this can lead to the 
loss of teeth or implants, respectively. STAT3 is a transcription factor associated with inflammatory 
diseases, and there is evidence of increased STAT3 activation during periodontitis. This study aimed to 
determine STAT3 activation in oral keratinocytes in response to bacterial communities associated with 
periodontitis and peri-implantitis. 

Methodology: Histology was used to characterize pSTAT3-positive cells in tissues obtained from subjects 
diagnosed with gingival health, periodontitis, and peri-implantitis. On the other hand, a pool of subgingival 
biofilm samples was obtained and inactivated by cold/heat. Oral epithelial cells were stimulated with the 
subgingival biofilm samples. ELISA analyzed the levels of pSTAT3 and STAT3, and the expression of IL-6, 
STAT3, and SOCS3 was analyzed by qPCR. 

Results: A significant increase of pSTAT3-positive epithelial cells was observed in periodontitis and peri-
implantitis compared to gingival health. In addition, an increase of pSTAT3 was obtained in oral epithelial 
cells stimulated with bacterial communities obtained from subgingival biofilm of periodontitis and peri-
implantitis when compared with gingival health, and differences were observed in the expression of IL-6 
and SOCS3. 

Conclusion: In periodontitis and peri-implantitis, there is an increase of STAT3 phosphorylation in oral 
epithelial cells, which is suggested to be in response to a dysbiosis associated with these conditions 
compared to gingival health. 

Keywords: Periodontitis, Peri-implantitis, pSTAT3, Dysbiosis, Epithelial cells 

Funding: Regular FONDECYT Project 1231350 and 1231728 and ANID-Subdirección de Capital 
Humano/Doctorado Nacional/2022-21221003 

Acknowledgments: Regular FONDECYT Project 1231350 and 1231728, ANID-Subdirección de Capital 
Humano/Doctorado Nacional/2022-21221003, ETEP Research Group and Osteology Foundation. 
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Gut Immune Responses of Chinook Salmon (Oncorhynchus tshawytscha) and how to improve them 
using probiotics. 

Manuel Soto Davila1, Luana Langlois Fiorotto2, Tania Rodríguez-Ramos3, Emily McKenzie3, Megan Dyck3, 
Abigail G. Dixon3, Gregor Reid2, Brian Dixon3 

(1) University of Prince Edward Island, Atlantic Veterinary College, Science, Charlottetown, Canada 
(2) The University of Western Ontario, Microbiology and Immunology,  Surgery, Medicine, London, Canada 
(3) University of Waterloo, Biology, Science, Waterloo, Canada 

Chinook salmon (Oncorhynchus tshawytscha) are valuable aquaculture species in Canada and Chile that 
suffer large losses due to disease. The widespread use of antibiotics as a solution has contributed to the 
development of antibiotic resistance, an issue of concern for the development of resistant strains that 
threaten the environment as well as fish and human health. Lactic acid bacteria (LAB) are well known for 
their potential as probiotics, improving fish growth, stress tolerance, and immune responses. Hence, the 
long-term supplementation of LAB strains in salmonids used for aquaculture has been proven to confer 
beneficial effects. However, whether these strains could function as immune modulators and enhancers 
of gut barrier integrity has not yet been investigated in non-traditional cultured salmonids, such as Chinook 
salmon (Oncorhynchus tshawytscha). We first examine baseline levels of immune genes and proteins in 
the gut, then, we performed a series of experiments in the intestinal epithelial cell line RTgutGC, and 
Chinook salmon juveniles aimed at establishing the potential of probiotic mixes (Jamieson), Pediococcus 
strains and lactic acid bacteria as oral immunostimulants. Cytokine gene and protein levels, in addition to 
tight junction gene expression levels were assessed. Following the experiments conducted in RTgutGC, in 
vivo studies in Chinook salmon juveniles were conducted. Fish were supplemented for four months with 
probiotic feed, with a regular feed control and a sodium alginate coating control also evaluated. Following 
probiotic supplementation, fish were challenged with Vibrio anguillarum to evaluate the immune effects 
of probiotic supplementation, and the same parameters were measured, in addition to survival. While 
changes in gene expression and protein level can be seen, they are modest, differences in survival could 
be seen in some cases. Overall, our results provide valuable information regarding the immune response 
of Chinook salmon gut tissues and suggests treatments that can improve fish health without antibiotics in 
an environmentally sustainable manner. 

Keywords: Salmon, antibiotic resistance, probiotic, gut 

Funding: NSERC Strategic Grant #119640, Canada Research Chair 

Acknowledgments: Thanks to Yellow Island Aquaculture for providing fish net pens and resources 
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Modulation of Natural Killer Cell Phenotype and Function by CD29 Blockage in Murine Melanoma 

Darío Donoso M1, Javiera de Solminihac1, Tomás Carrasco1, Camila Pinto1, Karina Pino-Lagos1 

(1) University de los Andes, Centro de Investigación e Innovación Biomédica, Facultad de Medicina, Av 
Plaza 2501, Las Condes, Santiago, Chile 

Scarce information regarding Natural killer cells (NKs) function within lymph nodes (LNs) have been 
reported in the context of cancer. Despite their low frequency (0.5-1% of leukocytes), active patrolling of 
these cells is well characterized with cytolytic activity in peripheral LNs. In an immunocompetent 
syngeneic murine melanoma model, we previously demonstrated that systemic administration of an 
antibody targeting the integrin CD29 significantly decreased tumor growth. This fact is correlated with 
increased inflammatory mediators' expression on T-cells of tumor-infiltrating lymphocytes (TILs) and 
residents in the tumor-draining lymph nodes (TdLNs). Since CD29 interacts with CD49b, an integrin 
expressed by NKs, in this project, we aimed to evaluate whether the systemic administration of anti-CD29 
could also modulate the phenotype and function of NKs in the LNs and intratumoral tissue. For this, 
intraperitoneal administration of anti-CD29 in both tumor-bearing and naïve mice was performed thrice 
per week for 10-12 days. Then, NKs were characterized regarding surface receptor expression (CD29, 
CD49b, CD11b, and CD27), perforin/granzyme B content, and cytokine production (IFN-gamma and TNF-
alpha). Our results indicate that NKs display a distinctive phenotype in the LNs with higher CD11b and IFN-
gamma expression than NKs from other tissues, exclusively in naïve mice. However, the administration of 
the anti-CD29 did not modify any of the analyzed parameters on NKs. These results indicate that the anti-
tumoral properties of systemic anti-CD29 occur independently of NKs function. 

Keywords: Cancer, Natural Killer, Melanoma 

Funding: Fondecyt Grant #1210654 and ANID scholarship # 21230162. 
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Mitochondrial Transfer from Cancer cells to Immune cells: A new cancer immune evasion 
mechanism? 

Camila Fuentes1,2, Nicolas Georges2, Francisca Muñoz2, Felipe Flores-Santibañez1, Gloria Arriagada3, 
Fernando Bustos3, Francisca Alcayaga-Miranda1,2 

(1) Centro IMPACT, Center of Interventional Medicine for Precision and Advanced Cellular Therapy, 
Monseñor Alvaro del Portillo 12455, Santiago, Chile 
(2) Universidad de Los Andes, Laboratorio de Medicina Nanoregenerativa, Centro de Investigación e 
Innovación Biomédica, Facultad de Medicina, Monseñor Alvaro del Portillo 12455, Santiago, Chile 
(3) Universidad Andrés Bello, Instituto de Ciencias Biomédicas, Facultad de Medicina, Sazie 2320, 
Santiago, Chile 

Cancer cells use various strategies to evade the immune system and thrive. Recent findings indicate that 
tumor cells can hijack mitochondria (MT) from neighboring immune cells, inducing metabolic changes that 
promote cancer progression. While this MT transfer was believed unidirectional, from immune cells to 
cancer cells, our recent data shows that melanoma cells do release extracellular MT, suggesting these MT 
might be available to be internalized by tumor infiltrating immune cells.  

We assessed the impact of t-MT on tumor-infiltrating immune cells using genetically modified B16-F10 
cells expressing GFP-tagged mitochondria (B16mitoGFP). C57BL/6 mice were inoculated with B16mitoGFP cells 
subcutaneously, and after 14-17 days, tumor tissues were analyzed using flow cytometry (FACS) and 
confocal microscopy to track mitochondrial transfer. In vitro, T cells were co-cultured with B16mitoGFP cells, 
and t-MT transfer effects were analyzed by FACS. 

Tumor-associated macrophages, myeloid-derived cells, and T cells in tumors showed GFP+ events, 
indicating t-MT transfer. Notably, CD8+ T cells internalizing t-MT in vitro exhibited increased expression of 
inhibitory receptors Lag-3 and PD-1. In vivo, tumor-infiltrating CD8+ T cells with internalized t-MT showed 
higher levels of PD-1, TIGIT, and Lag-3, suggesting potential T cell exhaustion and enhanced tumor immune 
evasion. 

Despite occurring at low frequencies, these findings represent, to our knowledge, the first evidence of 
immune cell internalization of t-MT in vivo. Future research will further explore the implications of t-MT 
transfer on tumor-infiltrating immune cells. 

Keywords: Cancer, Mitochondria, CD8 T cell, Melanoma 

Funding: ANID-BDN#2022-21220451; FONDECYT#1230875; ANID-BASAL#FB210024 
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Role of adenosine receptor A2A in the generation of exhausted CD8+ T cells in the tumor 
microenvironment 

Solange Gouet1, Juan Saavedra Almarza1, Felipe Malgue1, Valeria Manriquez2, Christine Sedlik2, Jordan 
Denizeau2, Eliane Piaggio2, Alberto Martin3, Álvaro Lladser3, Mario Rosemblatt1,3,4, Maria Rosa Bono1,3, 

Daniela Sauma1,3 

(1) Universidad de Chile, Departamento de Biologia, Facultad de Ciencias, Las Palmeras N°3425, Ñuñoa, 
Santiago, Chile 
(2) Institut Curie, Translational Research Department, F-75005, Paris, France 
(3) Centro Ciencia &amp; Vida, Avenida del Valle Norte N° 725, Huechuraba, Santiago 
(4) Universidad San Sebastián, Facultad de Medicina y Ciencia, Santiago, Chile 

Cytotoxic CD8+T cells have the potential to eradicate cancer. However, in the tumor microenvironment, 
their cytotoxic capacity is decreased in a process known as exhaustion. Exhausted T-cells (Tex) derive from 
precursor exhausted T-cells (Tpex), which exhibit auto-renewal capacity. These cells are exposed to high 
concentrations of extracellular adenosine in the tumor niche, which can promote several features 
associated with Tpex. We aim to study the effect of the adenosine receptor A2A (A2AR) on the 
differentiation of exhausted cells in the tumor. For this, we generated CD8+ conditional A2ARKO mice 
(A2ARKO), and using this model, we observed an increase in absolute numbers of Tpex populations in 
A2ARKO compared to WT, suggesting that A2AR may promote terminal exhaustion. Accordingly, the co-
transfer of A2ARKO and WT CD8+T cells in tumor-bearing mice showed a decrease in Tex and an increase 
in Tpex in the A2ARKO compared to the WT. Despite this, we observed a reduced number of A2ARKO cells 
compared to WT, suggesting that A2AR may also promote CD8+T cell survival. Also, in an in vitro system 
that mimics exhaustion, A2ARKO cells in the presence of IL2/IL12, showed a decrease of Tex and an 
increase of Tpex compared to WT cells. Finally, a combined therapy consisting of an A2AR agonist 
(CGS21680) and anti-PD1 treatment in tumor-bearing mice, showed a decrease in tumoral growth 
compared with monotherapies. These results suggest that adenosine through A2AR may promote a more 
terminally exhausted phenotype in CD8+T cells but may also be necessary for the anti-tumoral immune 
response. 

Keywords: Exhaustion, A2AR, Adenosine, Precursor Exhausted, Immunotherapies 

Funding: PhD scholarship Fundación María Ghilardi Venegas; PhD ANID scholarship 21201553; 
FONDEQUIP/EQM 220027; FONDEQUIP/EQM140016; ANID/1220196; ANID/BASAL/FB210008. 

Acknowledgments: PhD scholarship Fundación María Ghilardi Venegas; U932 Institut Curie; Campus 
France-Institut Français; Universidad de Chile; Maria Alexandra Espinoza; Carolina Prado PhD; Álvaro 
Lladser PhD, Diego Figueroa PhD, Ximena López PhD. 
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Zika Virus Co-opts the IRE1/XBP1 Axis for Type-I Interferon and Inflammatory Cytokine Responses 
in Conventional Dendritic Cells 

Mónica Guzmán-Rodríguez1, Fabiola Osorio1, Tomás Hernández-Díaz2, Ricardo Soto-Rifo2 

(1) University of Chile, Immunology Program, Faculty of Medicine, Av. Independencia 1027, Santiago, Chile 
(2) University of Chile, Virology Program, Faculty of Medicina, Av. Independencia 1027, Santiago, Chile 

Introduction 

Conventional dendritic cells type 1 (cDC1s) are essential for inducing long-lasting T cell responses against 
viral infections, emerging as key immunotherapeutic targets. Upon viral infection, cDC1s detect viral 
presence directly, by sensing viral components upon infection, or indirectly, through phagocytosis of 
virally infected dead cells. These recognition modes elicit antiviral responses by cDC1s, which are 
mediated by type-I interferon (IFN-I) and inflammatory cytokines production and allow initiation of 
adaptive immunity against a broad variety of viruses. However, in context of infection with Zika virus (ZIKV), 
a flavivirus transmitted by mosquitoes that can lead to severe inflammatory disease and congenital 
malformations, there is limited evidence on the role of cDC1s in controlling immune responses to the 
agent. 

In this work, we aimed to elucidate the mechanisms by which cDC1s recognize ZIKV, along with identifying 
signaling pathways accounting for the process. To this end, we focused on the IRE1/XBP1 axis of the 
unfolded protein response (UPR), which is an adaptive signaling pathway essential to maintain protein 
homeostasis of the endoplasmic reticulum (ER) that is also recognized as a regulator of survival and 
function of cDC1s.  

We demonstrate that ZIKV infection activates the IRE1/XBP1s axis in cDCs and induces the expression of 
IFN-I and inflammatory cytokines such as TNF and IL-6. Notably, XBP1 ablation significantly reduced this 
cytokine response. This work highlights a potential role for the IRE1/XBP1 axis in the activation of cDCs 
during the antiviral immune response, which need to be further studied to corroborate these findings and 
explore it as a potential therapeutic target.  

Methods 

cDC equivalents were generated from cultures of bone marrow progenitors and OP9/DL1 stromal cells 
(termed ‘OP9-DL1 cultures’), which generate bona-fide cDC1s. OP9-DL1 cDCs were generated from wild 
type (WT), XBP1 conditional knock-out (Itgax Cre x Xbp1fl/fl) mice and from ER stress activated indicator 
(ERAI mice, which reports IRE1 activation and activation of its associated transcription factor XBP1 fused 
to Venus fluorescent RNA).  

For the direct infection setting, OP9-DL1-cDC1s were infected with ZIKV isolate BeH819015 at a MOI of 1 
for 12/24 hours. As per the indirect infection setting, A549 cells were infected with ZIKV at a MOI of 1 for 24 
hours and were then UV-irradiated to inactive the virus. These dead cells were used as stimulus for 
OP9/DL1-cDCs at a 4:1 ratio, overnight. Then, cells were collected and analyzed through flow cytometry, 
RT-PCR and qPCR. 

Results 

Our results indicate that cDC cultures can be directly infected with ZIKV, as evidenced by the presence of 
viral RNA in cultures (Fig. 1A). Direct ZIKV infection or stimulation with ZIKV-infected irradiated A549 cells 
led to increased Xbp1 splicing (Fig. 1B), indicating that ZIKV infection elicits activation of IRE1 RNase in 
cDCs. These findings were recapitulated using OP9-DL1 cDCs derived from ERAI reporter mice, which 
identified the cDC1 as the main responder cell type to ZIKV (Fig. 1C-D ).  Direct ZIKV infection also induced 
additional UPR components including Bip, Erdj4 and gadd34 in OP9-DL1 cDC cultures (Fig. 1E). These 
findings indicate that ZIKV directly infects cDCs and induce activation of XBP1s in the cDC1 subset, along 
with additional UPR components. Conversely,  the indirect model of ZIKV sensing induced XBP1 in cDCs 

SHORT TALK / IMMUNITY AND INFECTION  
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but was not able to induce additional UPR components (Fig. 1F). Thus, we focused our subsequent studies 
on ZIKV-infected cDCs. 

IRE1 RNase activation can also promote Regulated IRE1 dependent decay (or RIDD) to control mRNAs of 
functional relevance in cDC1s. To assess for RIDD activation after ZIKV infection, we monitored CD11c 
expression, a surrogate RIDD target. Data in Fig. 1G indicate ZIKV infection decreased CD11c expression 
significantly at 24 hpi, indicative of RIDD activation in cDCs. Next, we evaluated cDCs activation by 
measuring the expression of the co-stimulatory molecule CD40. We found that cDC1s increased CD40 
expression upon infection at 12 and 24 hpi, without any difference in cDC1s XBP1 cKO (Fig. 2A). Finally, we 
assessed the production of cytokines and type I interferons upon ZIKV infection and determine the 
relevance of XBP1s by studying WT cDCs and XBP1 cKO cDCs. ZIKV-infected WT cDCs upregulated mRNAs 
coding for Ifna, Ifnb, Il6 and Tnf expression at 12 hpi (Fig. 2B). XBP1 cKO cDCs also increased cytokine 
expression upon infection, but it was significantly reduced compared to infected WT cDCs, particularly for 
Ifna, Ifnb and il6, showing a potential regulatory role for the IRE1/XBP1 axis in the induction of cytokine 
production upon ZIKV infection.  

Discussion 

Our data show that ZIKV infects cDCs in culture and therefore, it can be potentially decoded by these cells 
to initiate immunity.  ZIKV-infected cDCs activate the IRE1/XBP1s and additional members of the UPR, 
particularly in the cDC1 lineage. Interestingly, XBP1 ablation significantly reduced cytokine responses and 
type I IFN. Overall, this work identifies the IRE1/XBP1 axis as an emerging signaling pathway involved in 
innate sensing of ZIKV by cDCs. This novel project may provide valuable information on the role of 
IRE1/XBP1 as a regulatory axis in the activation of cDCs during the antiviral immune response, which could 
be explored as a new therapeutic target in the management of severe viral infections. 

Keywords: Dendritic cells, cDC1s, Unfolded Protein Response, Zika Virus, Type-I interferons 

Funding: Funding granted to Dr. Fabiola Osorio: Fondecyt 1200793; Funding granted to Dr. Ricardo Soto: 
Fondecyt 1190156; Funding granted to PhD student Mónica Guzmán: ANID Beca nacional de doctorado 
21220580 

Acknowledgments: We thank Laboratory of Molecular and Cellular Biology for granting us the Zika Virus. 
We also thank the team from Immunology and Cellular Stress Lab for the support and guidance 
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HLA class I presented peptides, derived from rheumatoid arthritis (RA) synovial tissue, differentially 
activate CD8+ T cells from RA patients. 

Miqueas Jaime*1,5, Daniela Schneider*1,5, Lilian Soto1,2, Bárbara Pesce3, Montserrat Carrascal4, Diego 
Catalán1, Jaxaira Maggi1,4, Juan Carlos Aguillón1 

(1) University of Chile, ICBM, Immunology Disciplinary Program, Immune Regulation and Tolerance 
Research Group - IRTGroup, Faculty of Medicine, Independencia 1027, Santiago, Chile 
(2) Hospital Clínico Universidad de Chile, Unidad del Dolor, Facultad de Medicina, Dr. Carlos Lorca Tobar 
999, Santiago, Chile 
(3) University of Chile, ICBM, MED.UCHILE.FACS Lab, REDECA, Faculty of Medicine, Independencia 
1027, Santiago, Chile 
(4) Universidad Autónoma de Barcelona, Biological and Environmental Proteomics Group, Institute of 
Biomedical Research of Barcelona (IIBB-CSIC), Facultad de Medicina, 08193 Cerdanyola del Vallés, 
Barcelona, España 
(5) * These authors contributed equally 

Introduction: Rheumatoid arthritis (RA) is an autoimmune disease that causes inflammation of the 
synovial joints. RA results from a complex immune response initiated and perpetuated by CD4+ T cells that 
recognize autoantigenic peptides presented by human major histocompatibility complex (HLA) class II 
molecules on the surface of antigen-presenting cells (APCs) (1). To date, data on the role of CD8+ T cells 
in RA have been scarce, but recent evidence suggests that their homeostasis may be altered. On one hand, 
a HLA class I allele (HLA-B*0801) containing an asparagine in position 9 within the peptide binding groove 
has been found to be associated with a higher risk for anti-citrullinated protein antibodies positive (ACPA+) 
RA (2). On the other hand, it has been shown that CD8+ T cells from ACPA+ RA patients respond to HLA 
class I-presented citrullinated peptides with clonal activation and expression of cytotoxic mediators and 
chemokine receptors. This would indicate that cytotoxic CD8+ T cells that target citrullinated proteins can 
contribute to synovial inflammation and joint tissue destruction (3). The aim of this study was to define the 
immunopeptidome of HLA class I molecules from RA synovial tissue (ST) and identify autoantigenic 
peptides recognized by CD8+ T cells from RA patients. 

Methods: A sample of ST was obtained from the knee of a patient with RA by arthroplasty. The tissue was 
lysed to extract proteins. Peptide-HLA- class I complexes were obtained by immunoprecipitation with a 
polyclonal antibody against HLA-ABC molecules. The peptides were isolated by high-performance liquid 
chromatography and then sequenced by high-resolution mass spectrometry. The peptides were filtered 
according to the following criteria: length greater than 9 and shorter than 12 residues; high or medium 
theoretical affinity for the HLA class I alleles of the ST donor, or for HLA-A*0201, the most prevalent class 
I allele in the population, or for HLA-B*0801; and parental proteins described as autoantigenic in 
autoimmunity or RA. The immunodominance of the selected peptides was estimated by their ability to 
activate peripheral blood CD8+ T cells from RA patients (n = 10) compared to healthy donors (HD) (n = 18), 
using flow cytometry measurement of intracellular IFN-γ or surface CD107a (LAMP-1) expression, 
indicative of pro-inflammatory and cytotoxic functions. 

Results: A universe of 3,504 peptides were isolated from ST HLA class I molecules. Among these, 11 
peptides were selected from the following parental proteins: Acidic leucine-rich nuclear phosphoprotein 
32 family member A (AN32A), Aryl hydrocarbon receptor (AHR), Beta-hexosaminidase subunit beta (HEXB), 
Cathepsin D (CATD), Exportin-1 (XPO1), Macrophage migration inhibitory factor (MIF), Progressive 
ankylosis protein homolog (ANKH), Protein C-ets-1 (ETS1), Raftlin-2 (RFTN2), Upstream stimulatory factor 
1 (USF1), and Vimentin (VIME). Significantly higher frequencies of IFN-γ-expressing CD8+ T cells in RA 
patients compared to HD were found for XPO1 (p<0.01) and USF1 (p<0.01) peptides. For surface CD107a 
expression, significant differences were observed for XPO1 (p<0.01), MIF (p<0.05), USF1 (p<0.01) and AHR 
(p<0.01) peptides. When comparing the frequencies of CD8+ T cells co-expressing both markers between 
RA patients and HD, significant differences were observed for XPO1 (p<0.05), MIF (p<0.01), USF1 
(p<0.001), VIME (p<0.01) and AHR (p<0.05) peptides (Figure 1). The magnitude of the responses elicited by 
the USF1 peptide among RA patients were significantly higher than those elicited the VIME peptide 
(p<0.05), whose parental protein has been widely described as an autoantigen for RA. 
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Discussion: Stimulation of CD8+ T cells with the USF1 peptide generated a significant and specific 
response of CD8+ T cells from RA patients in terms of the co-expression of IFN-γ and CD107a. Previously, 
Granzyme B+/IFN-γ+ CD8+ T cells activated by citrullinated autoantigens have been identified in the blood 
of RA patients (3). Interestingly, USF1 is an intracellular protein that interacts with RORγT, a transcription 
factor that regulates the development of Th17 cells and the expression of IL-17, which are deeply involved 
with RA pathogenesis (4). The identification of autoantigens in RA may open new opportunities for the 
generation of antigen-specific therapeutic protocols, through the use of tolerogenic dendritic cells pulsed 
with relevant peptides, that could restore tolerance in patients with this disease. 

References: 
1. Steenbakkers PGA, Baeten D, Rovers E, Veys EM, Rijnders AWM, Meijerink J, et al. The Journal of 
Immunology. 2003;170(11):5719–27.  
2. Raychaudhuri S, Sandor C, Stahl EA, Freudenberg J, Lee HS, Jia X, et al. Nat Genet. 2012;44(3):291–6.  
3. Moon JS, Younis S, Ramadoss NS, Iyer R, Sheth K, Sharpe O, et al. Nat Commun. 2023;14(1).  
4. Ratajewski M, Walczak-Drzewiecka A, Sałkowska A, Dastych J. The Journal of Immunology. 
2012;189(6):3034–42.  
  

Keywords: Rheumatoid arthritis,  synovial tissue,  autoantigens,  CD8+ T cells. 

Funding: ANID-FONDECYT 1221611. 



ABSTRACT BOOK – VII ANNUAL MEETING ASOCHIN 27 – 29 NOVEMBER 2024 – CONCON, CHILE 

 10 

 

Progression of Treg response in severe and mild patients of COVID-19 
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Infection with SARS-CoV-2 can lead to a range of disease severities, with acute respiratory distress 
syndrome and cytokine storms being significant complications in severe cases. These patients often 
experience lymphopenia, T-cell exhaustion, and early humoral responses. Regulatory T cells (Tregs) play a 
critical role in controlling immune responses and inflammation, but their involvement in severe COVID-19 
is poorly understood. Conflicting reports exist about their frequency and role in the cytokine storm 
associated with severe cases. It remains unclear whether Tregs fail to suppress hyperactive immune 
responses, are directly inhibited by the virus, or interact with host factors such as genotype or latent viral 
infections to influence disease severity. 

To investigate this, we analyzed peripheral blood mononuclear cells (PBMCs) from a cohort of patients 
with mild and severe COVID-19, tracking them from disease onset to up to one-year post-infection. We 
assessed Treg phenotype using flow cytometry and gene expression profiles via bulk RNA sequencing. 

Our results revealed a reduction in the CD4+CD25+CD127low Treg population in severe COVID-19 patients 
compared to mild cases during the first 30 days after symptom onset, with normalization occurring after 
three months. Additionally, key regulatory markers like FoxP3, CTLA-4, and PD-1 were dysregulated in 
severe cases but normalized by the end of the acute phase. These findings suggest a link between Treg 
dysregulation and disease severity, providing insights into the immunopathology of severe COVID-19 

Keywords: Treg, COVID-19, Inflammatory response 
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Small extracellular vesicles from metabolically reprogrammed mesenchymal stem/stromal cell as 
a potential immunosuppressive mechanism for inflammatory and autoimmune diseases 

Eliana Lara1,3, Yesenia Flores-Elías2,3, Felipe Bustamante Barrientos1,3, María Jesús Araya1,3, Yeimi 
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Farida Djouad5, Patricia Luz-Crawford1,3 

(1) Laboratorio de Inmunología Celular y Molecular, Centro de Investigación Biomédica, Facultad de 
Medicina, Universidad de Los Andes, Santiago, Chile 
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recherche médicale (INSERM), Univ. Montpellier.., Montpellier, Francia 

Introduction: Inflammatory and autoimmune diseases impact significantly patients’ life and health and 
their treatment remain challenging. Mesenchymal stem cells (MSCs) offer a promising therapeutic 
approach due to their immunoregulatory effects, primarily mediated by small extracellular vesicles (sEVs). 
Our research on human umbilical cord MSCs (UC-MSCs) indicated that metabolic reprogramming to 
glycolysis enhances their ability to regulate immune responses, particularly by promoting T regulatory cells 
(Tregs) and inhibiting proinflammatory T cells (Th1, Th17). This study investigates the role of sEVs from 
glycolytic versus non-glycolytic UC-MSCs in their immunosuppressive effects in vitro and in vivo using a 
murine model of collagen-induced arthritis (CIA). 

Materials and Methods: We isolated sEVs-MSCglyco and sEVs-MSCnon-glyco, characterized them using 
nanoparticle tracking analysis (NTA) and FACS, and assessed their immunosuppressive activity on 
peripheral blood mononuclear cells (PBMCs) and proinflammatory T cells. We evaluated sEVs ability to 
induce Tregs and their internalization in T cells via FACS and confocal microscopy. We also studied the 
effects on memory T-CD4 cells, including phenotypic changes and IL-10 production, and tested sEVs 
effects in a CIA mouse model. 

Results: sEVs-MSCglyco significantly reduced Th1 cell proliferation and promoted Treg induction in vitro. 
These sEVs were internalized by memory T-CD4 cells, reducing Th1 and Th17 cell populations while 
increasing IL-10 production. In vivo, decreased CIA incidence and progression, correlating with reduced 
Th1 and Th17 cells in lymph nodes and peripheral blood. 

Conclusion: sEVs-MSCglyco effectively modulate activated T cells, enhancing immunoregulatory 
capabilities both in vitro and in vivo, indicating their potential as a therapeutic tool for inflammatory 
diseases. 

Keywords: extracellular vesicles, mesenchymal stem cells, autoimmune diseases 
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Evaluation of GelMA hydrogels immune response as biomaterial for the development of functional 
implants 
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(2) Universidad de los Andes, Escuela de Nutrición y Dietética, Facultad de Medicina, Av. Monseñor 
Alvaro del Portillo 12455, Las Condes, Santiago, Chile 

The design of scaffolds/implants to promote immunomodulation in a local and controlled manner is key 
for tissue engineering and vaccine development. Gelatin methacryloyl (GelMA) stands as a suitable 
material for development of these scaffolds. Its structure can be tuned by partially promoting collagen 
native triple-helix configuration prior photocrosslinking. Nevertheless, how this configuration affects the 
hydrogel biological response has not been extensively studied, nor how these hydrogels affect immunity. 
Given the important role of dendritic cells (DCs) as antigen presenting cells, our objective is to determine 
the effect of triple-helix formation on GelMA hydrogels structuring, and its consequence on DCs 
phenotype. We produced GelMAs with 2 degrees of substitution (DS) from gelatins from 2 different origins. 
Samples were incubated at 4°C (triple-helix promotion) or 37°C, and photocrosslinked with UV-light. 
Splenic CD11c+DCs were cultured with hydrogels (previously characterized) and analyzed by flow-
cytometry, and ELISA. DCs infiltration on implants and draining-lymph nodes (dLN) were evaluated by 
intravenous injection (a day before surgery) of CD45.1+DCs into RAG1-KO-mice. Triple-helix formation 
affected hydrogel structures displaying an increase in stiffness and overall density but did not exert 
significant changes on DCs phenotype; however, a trend towards greater activation, given by increased 
expression of CD86 on DCs and IL-6 release in vitro, was observed in the presence of hydrogels with lower 
DS. Additionally, DCs could infiltrate hydrogels and migrate into dLN with no phenotypic differences 
regardless of triple-helix formation. These results suggest that these hydrogels and their tunable structure, 
apparently, do not affect DCs phenotype in vivo. 

Keywords: GelMA, Hydrogels, Implants, Dendritic cells 
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ANTIOXIDANT AND IRON-CHELATING SYNTHETIC PEPTIDES AS FEED ADDITIVES ENHANCE INNATE 
IMMUNE MARKERS IN ATLANTIC SALMON AFTER PISCIRICKETTSIA SALMONIS STIMULI 

Yannick Pombett1,2, Byron Morales-Lange3, Sérgio D. C. Rocha3, Tanya Román2, Gabriela Carril4, 
Margareth Øverland3, Fanny Guzmán2, Luis Mercado1 
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(2) Pontificia Universidad Católica de Valparaíso, Núcleo de Biotecnología Curauma, Laboratorio de 
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Chilean salmonid farming loses over $500 million yearly due to salmonid rickettsial septicemia (SRS) 
caused by Piscirickettsia salmonis. To reduce fish mortality, our study proposes the use of synthetic 
peptides with bioactive properties, which can improve salmonid immunity without compromising growth 
performance. Seventeen antioxidant or iron-chelating peptides were synthesized, characterized, and 
screened based on their respective activity and the ability to modulate innate immune markers in RTS-11 
cells. The selected peptides (peptide 4426: antioxidant; peptide 4429: iron-chelating) were 
microencapsulated and added (150 µg/kg) into a commercial-like diet to produce three experimental diets 
(AD: antioxidant diet, ID: iron-chelating diet, AID: diet with peptide combination at equal concentration). 
Then, a 4-week feeding pilot trial using Atlantic salmon was carried out.  The relative gene expression of 
innate immune markers was assessed on the liver and spleen at the end of the trial. The expression of sod1 
(ID group) and gpx (AID group) decreased in the liver, while tnfa was downregulated in the spleen (AID 
group). In addition, head-kidney leukocytes (HKLs) from sampled fish were stimulated with total proteins 
from P. salmonis (LF-89 and EM-90 genogroups, and a mix of both), which showed an upregulation of arg1 
(AD group) and il8 (ID and AID groups), while sod1 was downregulated (AID group). Moreover, the immune 
response in HKLs from experimental diet groups was improved against specific P. salmonis genogroups. 
Therefore, peptides with iron-chelating and antioxidant properties could be considered in future research 
as potential feed additives to enhance the host immune response against P. salmonis. 

Keywords: Bioactive peptides, In vitro immunomodulation, Novel feeds, Innate immunity, Piscirickettsia 
salmonis 

Funding: This study was supported by ANID (Doctorado Nacional 21201078 grant), the Pontifical Catholic 
University of Valparaíso (PUCV), and the Norwegian University of Life Sciences (NMBU). 

SHORT TALK / COMPARATIVE IMMUNOLOGY  



ABSTRACT BOOK – VII ANNUAL MEETING ASOCHIN 27 – 29 NOVEMBER 2024 – CONCON, CHILE 

 14 

 

Periodontal extracellular vesicles activate monocytes and microglial cells triggering potentially 
neuroinflammatory responses. 
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Background. During pathological neuroinflammation -a common feature of neurodegeneration-, brain-
resident and infiltrating cells, such as microglial cells (MCs) and monocytes become activated and adopt 
an activated/reactive phenotype with proinflammatory functions. Additionally, blood-brain barrier 
breakdown allows monocytes to infiltrate the brain parenchyma prompting tissue damage. Periodontitis 
(Perio), a chronic inflammatory gum disease, has been linked to neurodegenerative disorders. However, 
the molecular mechanisms underlying this association remain elusive. Herein, we hypothesize that 
periodontal extracellular vesicles (PEVs) from the periodontal bacteria Porphyromonas gingivalis (Pg) and 
Perio-affected patients (Perio-GCF-EVs) activate monocytes and MCs triggering an inflammatory profile. 
Objective. To assess whether PEVs can activate and induce an inflammatory response in monocytes and 
MCs. Methods. Pg-derived outer membrane vesicles (OMVs), were isolated from bacterial cultures 
supernatant and EVs from gingival crevicular fluid (GCF-EVs) samples of Perio patients or gingivally healthy 
(GH) subjects. Human THP-1 NF-κB and IRF dual reporter monocytes and HMC3 microglial cells were 
stimulated with increasing concentrations of Pg-OMVs, Perio, or GH GCF-EVs. Monocyte activation was 
evaluated reported pathway activation, while MCs polarization by morphology, flow cytometry and 
cytokine secretion assessment. Results. Pg-OMVs and Perio-GCF-EVs significantly increased NF-κB and 
IRF monocytic activity at all concentrations, whereas GH-GCF-EVs didn’t. Notably, CD11b -a monocyte 
phenotypic/activation marker- expression, was upregulated accordingly. Similarly, in response to Pg-
OMVs and Perio-GCF-EVs, MCs acquired an active/reactive morphology and upregulated pro-
inflammatory cytokines secretion. Conclusion. PEVs activate monocytes and MCs prompting an 
inflammatory profile. These results suggest a novel mechanism that potentially links periodontitis to 
neuroinflammation.   

Keywords: Extracellular vesicles, monocytes, microglial cells, periodontitis, neuroinflammation 
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Neutrophils Key Role in Acute Local Response Induced by the Melanoma Vaccine TRIMELVax: 
Implications for Tumor Rejection 
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TRIMELVax is an immunotherapeutic vaccine for malignant melanoma, which combines heat shock-
conditioned melanoma cell lysates with a mollusk hemocyanin as an adjuvant. Preclinical studies 
demonstrated significant effectiveness in reducing tumor growth and improving survival in mice with 
melanoma and colorectal tumors. However, the precise immunological mechanisms behind its anti-
tumor effects remain unclear. This study focused on understanding how TRIMELVax induces inflammation 
at the injection site, recruits innate immune cells, and triggers DC migration to draining lymph nodes. To 
achieve this, C57BL/6 mice were injected into the footpad with TRIMELVax or controls, and then the skin 
and the popliteal lymph node were harvested for qPCR or FACS analysis. Results showed that TRIMELVax 
rapidly induced a specific pattern of proinflammatory cytokines and chemokines, leading to an acute 
innate immune response in the administration site. Neutrophils, type 1 macrophages, monocytes, cDC1, 
Langerhans cells, and monocyte derived-DCs were recruited to the footpad, while type 2 macrophages 
decreased. This early inflammation facilitated a superior migration of cDC1 and a new subtype of antigen-
presenting neutrophils to the lymph node compared to controls. We demonstrate that vaccine-induced 
neutrophils are fundamental for TRIMELVax's mechanism of action. Depleting neutrophils reduced DC 
migration, especially cDC1, to the draining lymph node and suppressed TRIMELVax's ability to control 
tumor growth. In summary, TRIMELVax triggers a rapid and potent activation of the innate immune system, 
which seems crucial for a more effective adaptive immune response against aggressive melanoma 
tumors. These results underscore the promise of TRIMELVax as a potential immunotherapy for melanoma 
treatment. 

Keywords: Cancer vaccine immunotherapy melanoma colon cancer 
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Genetic diversity and transcriptional immune response to infectious pathogens in Indigenous South 
American populations 

Lucas Vicuña1 

(1) The University of Chicago, Department of Genetic Medicine, Chicago, United States 

Indigenous peoples from South America have a unique evolutionary history, beginning when East Asians 
journeyed into the Americas ~ 23,000-25,000 years ago. As a result of complex patterns of genetic 
exchanges and local adaptations, Indigenous populations are expected to harbor unique phenotypic 
variation, including immune responses to infection. The Immune Cell Atlas of Indigenous South American 
Populations aims to generate the first comprehensive single-cell resolution atlases of gene expression and 
epigenetic variation in immune cells from Indigenous South American populations, before and after 
immune activation.  

I will present preliminary results of gene expression from 834,000 whole-transcriptomes of peripheral 
blood mononuclear cells (PBMCs), before and six hours after stimulation with lipopolysaccharide (LPS), 
influenza A virus (IAV), and the intracellular parasite Trypanosoma cruzi. PBMCs belong to 192 participants 
from 11 Indigenous populations from the Andes Mountains, Southern Chile, and the Amazon Rainforest. 
We included a Chilean population with 93% European ancestry on average as control. We found high intra-
individual variation in gene expression in response to the three stimuli, both in host genes as well as in 
IAV and T. cruzi genes. In CD14+ monocytes, there is an enrichment of genes associated with IFN-⍺ and 
IFN-γ pathways in upregulated human genes after stimulation with LPS and IAV. However, we observe the 
opposite upon T. cruzi infection, namely, an enrichment of these pathways in downregulated genes, 
suggesting that T. cruzi shuts down INF signaling in the host. Our findings have medical relevance 
for Indigenous American populations. 

Keywords: immune response,  pathogens,  Indigenous Americans,  single-cell RNA sequencing 
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Role of mitochondrial transfer of Mesenchymal stem/stromal cells on the phenotype of synovial 
macrophages to restrain the progression of Osteoarthritis 
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(1) Universidad de los Andes, Centro de Investigación e Innovación Biomédica (CIIB), Facultad de 
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Ingeniería, Av. Brasil 2085, Valparaiso, Chile 

Introduction: 
Osteoarthritis (OA) causes chronic pain, stiffness, limited mobility, joint enlargement, and synovial 
inflammation. Current treatments provide palliative relief, necessitating exploration of regenerative 
therapies like mesenchymal stem/stromal cells (MSCs) and their derivatives, such as mitochondria (mito-
MSCs). While synovial macrophages are crucial in OA's symptomology and progression, we hypothesize 
that mito-MSCs can induce the polarization of pro-inflammatory into anti-inflammatory macrophages 
restraining OA progression. 

Material and Methods: 
We obtained synovial macrophages ex vivo from OA patients' synovial membranes. Concurrently, we 
obtained MSCs from umbilical cord tissue, labeled them with MitoTracker, and employed their 
mitochondria for synovial macrophage internalization. We visualized this process using confocal 
microscopy and assessed their phenotype through flow cytometry, measuring CD68, CD163, CD206, 
CD86, CD11b, and HLA markers 

Results: 
The isolated mitochondria were confirmed to be intact and functional and confocal images show that 
synovial macrophages successfully acquired and internalized mitochondria from mesenchymal stem 
cells (MSCs), as evidenced by the uptake of MitoTracker-stained MSC-derived mitochondria. Furthermore, 
treatment with mito-MSCs resulted in a significant reduction in the population of M1-like synovial 
macrophages (CD68+, CD11b+, HLAhigh, CD86high), suggesting a shift away from the pro-inflammatory 
phenotype. 

Discussion: 
Our findings indicate that synovial macrophages successfully acquire mitochondria from MSCs, leading 
to a reduction in the population of M1-like synovial macrophages following mito-MSC treatment. These 
results suggest a phenotypic switch in synovial macrophages from a pro-inflammatory state to an anti-
inflammatory one, potentially driven by mitochondrial transfer. As a projection of this study, future 
investigations should focus on exploring the metabolic changes occurring in synovial macrophages post-
mitoception.  

Keywords: Synovial macrophages, Mitocondrial transfer, Mesenquimal stem/stromal cells, 
Osteoarthritis, Cell therapy 
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Small extracellular vesicles from different subsets of T regulatory cells reveal cell death-related 
proteins as cargo highlighting  cytotoxicity as suppression mechanism 

                Javiera de Solminihac1, Tomás Carrasco1, Maria José Moya1, Camila Pinto1, Thilo Kaehne2, 
Karina Pino Lagos1 

(1) Universidad de los Andes, CIIB, Medicina, Santiago, Chile 
(2) Otto von Guericke University of Magdeburg, Medicine, Magdeburg, Germany 

T-regulatory cells (Tregs) act as modulators of immunity where one of their suppressive mechanisms is the 
release of small-extracellular-vesicles (sEV). Tregs can be classified based on their origin: thymic (nTregs) 
and induced (iTregs) Tregs. In this study we investigated the composition of nTregs- and iTregs-derived sEV 
and their suppressive function in-vitro. nTregs and naïve CD4+ T-cells were purified using magnetic beads. 
nTregs were cultured for 72h and iTregs were induced with IL-2 and TGF-b alone or with retinoic-acid 
(RATregs). sEV were purified using ultracentrifugation and IZON columns, were characterized by size and 
concentration using the Nanoparticle-tracking-analysis (NTA), and Tandem-mass-spectrometry (MS/MS) 
was performed to identify their protein content. Suppression assays were performed by polyclonally 
activating splenocytes for 72h in the presence of sEV obtained from the three types of Tregs, and their 
phenotype was evaluated by flow cytometry and ELISA. Our results indicate that sEV obtained from the 
three-types of Tregs share similar characteristics such as particle’s number (108 part/mL) and size 
(~150nm). Suppression of T-cell proliferation was sEV-dose-dependent, observing that iTregs-derived sEV 
are less effective on inhibition that sEV obtained from nTregs or RATregs. sEV from RATregs induced the 
release of IFN-γ and IL-17. sEV proteomic revealed an enrichment for cell death-related proteins which 
was confirmed by differential induction of apoptosis and necrosis on activated splenocytes, where sEV 
from iTregs and RATregs resulted more apoptotic than nTregs, which stimulated necrosis. In conclusion, 
these results reveal a novel possible suppression mechanism for Tregs-derived sEV, highlighting the role 
of cell death-related proteins. 

Keywords: Treg, sEV, suppression 
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