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�5�H�V�X�U�U�H�F�W�L�R�Q���R�I���S�U�H�V�W�L�Q���D�Q�F�H�V�W�R�U�V���V�K�H�G���O�L�J�K�W���R�Q���W�K�H���H�P�H�U�J�H�Q�F�H���R�I���L�W�V���D�U�H�D���P�R�W�R�U���D�F�W�L�Y�L�W�\����
�5�D�X�O���$�U�D�\�D���6�H�F�F�K�L�����������U�D�X�O���D�U�D�\�D�#�X�V�V���F�O�������1�L�F�R�O�D�V���)�X�H�Q�W�H�V���8�J�D�U�W�H�������7�L�D�U�H�Q���5�X�L�]���5�R�M�D�V�����D�Q�G��
�9�L�F�W�R�U�� �&�D�V�W�U�R���)�H�U�Q�D�Q�G�H�]�������&�R�P�S�X�W�D�W�L�R�Q�D�O�� �%�L�R�S�K�\�V�L�F�V�� �J�U�R�X�S���� �)�D�F�X�O�W�D�G�� �G�H�� �,�Q�J�H�Q�L�H�U�L�D����
�7�H�F�Q�R�O�R�J�L�D���\���'�L�V�H�x�R�����8�Q�L�Y�H�U�V�L�G�D�G���6�D�Q���6�H�E�D�V�W�L�D�Q�����6�D�Q�W�L�D�J�R�����&�K�L�O�H�������&�H�Q�W�U�R���%�D�V�D�O���&�L�H�Q�F�L�D���	��
�9�L�G�D�����8�Q�L�Y�H�U�V�L�G�D�G���6�D�Q���6�H�E�D�V�W�L�D�Q�����6�D�Q�W�L�D�J�R�����&�K�L�O�H�������'�H�S�D�U�W�D�P�H�Q�W�R���G�H���%�L�R�O�R�J�t�D�����)�D�F�X�O�W�D�G���G�H��
�&�L�H�Q�F�L�D�V�����8�Q�L�Y�H�U�V�L�G�D�G���G�H���&�K�L�O�H�����6�D�Q�W�L�D�J�R���&�K�L�O�H�� 

Prestin, a member of the SLC26 family of transporters, functions as an area-motor crucial 
for the generation of electromotility (EM), a fundamental process for the amplification and 
tuning of auditory signals. Strikingly, prestin only plays this role in mammals. In non-
mammals, it acts as an anion transporter without piezoelectric activity. Studies aimed at 
explaining the origin of these differences found at least two regions of interest in the 
transmembrane domain (TMD). However, to date, no structural explanation has been 
provided. Furthermore, a region of high variability among members of the SCL26 family has 
been overlooked: The IVS on the STAS domain. This disordered region, which is absent 
from all SLC26 structures available, shows unique sequence features of mammalian prestin 
that could be related to EM generation. In this study, we combine phylogenetic, resurrection 
of ancestral prestin representatives and structural modeling to offer a comparative analysis 
of prestin evolution from a structural point of view and shed light on how its unique sequence 
features may play a role in the generation and tuning of EM. Our results suggest that 
sequence/structural differences in TMD are related to changes in the interactions between 
helices, which may hinder the conformational transition that would lead to the outward open 
state. Regarding the IVS, our results suggest that this region may directly interact with 
residues that form the entrance of the intracellular cavity of the adjacent subunit and thus 
modulate the response to voltage or frequency changes.  
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Pharmacological Inhibition of the HSC70/LAMP2A Complex for the Development of 
Potential Anticancer Drugs. Gonzalo Núñez1,3(gonzalo.nunez@udd.cl), Carlos Lagos2, 
Tomás Perez-Acle3, Iván Afaro1. 1Laboratorio de Fisiología Celular, Universidad del 
Desarrollo. 2Escuela de Química y Farmacia, Universidad San Sebastian. 3Computational 
Biology Lab, Fundación Ciencia & Vida 
 
Chaperone-Mediated Autophagy (CMA) is a process in which proteins bearing the KFERQ 
motif are translocated through the lysosomal membrane for subsequent degradation. The 
primary proteins responsible for this process are HSC70, a chaperone responsible for motif 
recognition, and LAMP2A, a transmembrane protein that interacts with HSC70 and forms 
the pore to facilitate the internalization of the target protein. It has been reported that CMA 
is highly activated in various types of cancer, both in tissues and cell cultures, compared to 
their non-cancerous counterparts, and furthermore, it provides protection against hypoxia 
and nutrient deprivation. Inhibition of this pathway has also been shown to block the growth 
and metastatic properties of tumors in animal models. In this study, we propose the 
development of drugs with the ability to inhibit the complex formation as a potential cancer 
treatment. In this investigation, comparative modeling and molecular dynamics were 
employed to obtain the most probable conformations of HSC70 and LAMP2A. 
Subsequently, a model of the complex was constructed through docking, inserted 
into a lysosomal membrane, and subjected to molecular dynamics simulations to 
evaluate its stability. Finally, upon achieving a stable complex, docking was performed on 
the interaction region of HSC70 using the MCULE and NCI databases, encompassing over 
3 million compounds. The resulting outcomes were subsequently filtered based on 
ADME properties, yielding several molecules with a high probability of inhibition, of 
interest for an analog program, and thus representing a novel therapeutic option. Of the 
compounds that have been tested so far, 3 have shown activity in viability assays on the 
breast adenocarcinoma cell line MCF-7 in the micromolar range. Among the evaluated 
compounds so far, three have demonstrated activity in viability assays conducted on 
the breast adenocarcinoma cell line MCF-7, within the micromolar concentration range. 
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Glioblastomas (GB) are a global health problem, as it is the most common and aggressive 
malignant brain tumor. Temozolomide (TMZ) is the leading and most effective clinically 
used drug to treat GB. However, approximately 55% of GB patients are resistant to TMZ. 
The main mechanisms of TMZ resistance are mediated by the direct response of the methyl 
guanine methyl transferase (MGMT) enzyme repair system, the increase of a population of 
highly chemoresistant cells called glioblastoma stem cells (GSCs), and the upregulation of 
some ATP-binding transporters such as MDR1. Downregulation of the NF-��B/MGMT and 
COX2/MDR1 pathways has been suggested as an excellent strategy to increase the 
sensitivity of tumor cells to TMZ. In this regard, glycosylated delphinidins are potential 
negative regulators of COX-2 and NF-��B. Thus, we hypothesize that glycosylated 
delphinidins downregulate NF-��B/MGMT and COX2/MDR1 signaling, thereby inducing 
GB cell sensitization to TMZ. We initially analyzed the effect of glycosylated delphinidins 
on NF-��B/MGMT and COX2/MDR1 signaling in GB cells. Subsequently, we characterized 
the regulation of NF-��B/MGMT and COX-2/MDR1 signaling in the presence of 
glycosylated delphinidins in GB cells. Next, we evaluated the combined effect of TMZ with 
glycosylated delphinidins on GB cell viability and apoptosis. Our results indicate that 
glycosylated delphinidins regulate the expression of MGMT and MDR1 by downregulating 
the NF-��B pathway and COX2 activity, respectively. Finally, we observed increased TMZ 
sensitization in GB cells when treated with glycosylated delphinidins. We suggest 
glycosylated delphinidins as a possible adjuvant to temozolomide chemotherapy, as they 
reduce chemoresistance by regulating MDR1 and MGMT. 

Funding: Fondecyt Postdoctorado 3220237, Fondecyt 1200885, ANID/IMII, ICN09- 
016/ICN 2021-045. 
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The ATP-dependent vitamin kinase family is involved in vitamin B1 and B6 biosynthesis by 
phosphorylating different substrates. Within this family, two enzymes can perform the 
phosphorylation of hydroxymethyl-pyrimidine (HMP) to hydroxymethyl-pyrimidine- 
phosphate (HMP-P). First, a bifunctional pyridoxal kinase encoded by a pdxK-like-ThiD gene 
(ThiD2-PLK/HMPK) that can phosphorylate HMP to HMP-P and can also phosphorylate 
pyridoxal (PL) to pyridoxal-5-phosphate. Second, a hydroxymethyl-pyrimidine-phosphate 
kinase encoded by the thiD gene (ThiD-HMPPK) that phosphorylates HMP to HMP-P and 
consecutively phosphorylates HMP-P to produce hydroxymethyl-pyrimidine-diphosphate 
(HMP-PP). Phylogenetic analysis indicates that ThiD2-PLK/HMPK enzymes diverged from 
ThiD-HMPPKs, suggesting that the HMP-P kinase activity would have been lost during 
evolution while the PLK activity appeared as an evolutionary novelty in the ThiD2- 
PLK/HMPK group. In this work, we reconstructed ancestral sequences from these enzyme 
families, which were expressed in recombinant form, purified and characterized. 
Biochemical characterization shows that the last common ancestor of ThiD-HMPPK can 
only phosphorylate HMP and HMP-P, but an intermediary ancestor between ThiD-HMPPK 
and ThiD2-PLK/HMPK enzymes (named ancC), gain the capability of phosphorylate PL 
besides the phosphorylation of HMP and HMP-P. Along the evolutionary pathway, the last 
common ancestor of ThiD2- PLK/HMPK enzymes can phosphorylate PL, HMP, and HMP-
P, but there is a remarkably change in substrate specificity, being PL phosphorylation the 
enzymatic activity with the highest catalytic efficiency. These results suggest that the 
functional optimization of PL phosphorylation was concomitant with the loss of HMP-P 
phosphorylation, highlighting that a functional evolutionary novelty can co-exist with the 
ancestral function along the evolutionary pathway of an enzyme family. 

Funding: Fondecyt 1221667. 
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The primary cilium is an evolutionary conserved microtubule-based organelle that senses 
extracellular stimuli that leads to the activation of different signaling pathways to maintain 
cellular homeostasis. Recent studies have demonstrated that the primary cilium regulates 
autophagy, an intracellular process that recycles proteins and organelles. Interestingly, our 
group has previously shown that polycystin-2 (PKD2), a protein enriched in the primary 
cilium, not only is required and sufficient for autophagy induction, but also interacts with 
Beclin-1 (BECN1), a critical protein of the autophagy core machinery. On the other hand, 
palmitic acid (PA) is a saturated fatty acid that accumulates in the hypothalamus of obese 
subjects where it also blocks autophagy flux. However, the mechanism by which PA blunts 
autophagy in hypothalamic neurons, is unknown. We hypothesized that PA disrupts the 
ciliary complex PKD2-BECN1, leading to autophagy flux inhibition in hypothalamic cells. 
Through confocal fluorescence microscopy, we analyzed the localization of PKD2 and 
BECN1 at the primary cilium; and by using specific ciliary markers, we found that both 
PKD2 and BECN1 co-localize in this organelle. In addition, co-immunoprecipitation assays 
revealed that PKD2 and BECN1 are forming a protein complex, which is lost following PA 
treatment. Moreover, PA inhibits autophagy, and this was modulated by PKD2. In 
conclusion, our data suggest that PKD2 is forming a complex with BECN1 in the primary 
cilium of hypothalamic neurons, which is modulated by PA to block autophagy. Thus, our 
work could be key for the development of new treatments for obesity-related diseases that 
involve hypothalamic neurons. 
 
Funding: FONDECYT 1230195 (VP), 1211329 (AC) and 1200499 (EM); FONDAP 
15130011 (VP, AC); ECOS-ANID ECOS210045 (AC and EM); ANID-Becas Doctorado: 
21191773 (CK). 
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The Endoplasmic Reticulum (ER) is a dynamic intracellular organelle involved in protein and 
lipid synthesis, post-translational modifications, and trafficking. ER stressors, such as 
protein aggregates can be toxic for the cell, thus different pathways such as the unfolded 
protein response and autophagy are necessary to maintain ER homeostasis. Autophagy is a 
conserved degradation pathway that involves the recycling of multiple cellular components 
in response to different types of stress. Selective autophagic degradation of the ER is termed 
ER-phagy, during which portions of the ER are sequestered, transported, and degraded in 
lysosomes. ER-phagy controls ER size, activity, and the removal of protein aggregates or 
organelle damage, thus restoring ER homeostasis. ER-phagy can also be stimulated by 
pathogen infection, which contributes toward the innate antibacterial response. However, 
the link between ER-phagy and bacterial infection remain poorly understood, including the 
mechanisms pathogens have evolve to evade the effects of ER-phagy. We identified a novel 
mechanism of pathogen-mediated inhibition of ER-phagy. Specifically, we found 
Salmonella enterica serovar Typhimurium inhibits ER-phagy by specifically targeting the 
ER-phagy receptor FAM134B. We show that the Salmonella effector SopF prevents 
FAM134B oligomerization, which is required for efficient ER-phagy. Whereas ER- phagy 
inhibition increases intracellular Salmonella content, FAM134B overexpression and ER- 
phagy activation resulted in increased bacterial clearance. Furthermore, FAM134B knock-out 
mice infected with Salmonella presented increase bacteria levels in the spleen, colon and 
feces when compared to infected wild-type controls. Overall, our results provide new 
mechanistic insight into the interplay between ER-phagy and bacterial infection. 
 
Funding: this project is supported by the Canadian Institutes of Health Research (CIHR) 
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In the glycolytic pathway of Archaea, the glucokinase (GK) and phosphofructokinase (PFK) 
reactions were initially reported as non-regulated. However, our group recently reported and 
described the allosteric AMP activation in bifunctional PFK/GK enzymes from the order 
Methanococcales. In this work, we employed X-ray crystallography to solve, at a resolution 
�R�I�� �������� �²���� �W�K�H�� �D�W�R�P�L�F�� �V�W�U�X�F�W�X�U�H�� �R�I�� �W�K�H�� �E�L�I�X�Q�F�W�L�R�Q�D�O�� �3�)�.���*�.�� �H�Q�]�\�P�H�� �I�U�R�P��
Methanothermococcus termolitotrophicus (MttPFK/GK) in complex with AMP at the 
allosteric site. Using this high-resolution structure, we performed 400 ns of all-atom 
molecular dynamics simulations, assessing the stability of the interactions involving the 
AMP bound to the allosteric site. This allows us to identify the amino acid residues that 
have the highest interaction energy with AMP through MMPBSA and the linear interaction 
energy algorithms. Additionally, we evaluated the ligand specificity evolution of the 
allosteric site, by a kinetic comparative study between the MttPFK/GK and the reconstructed 
ancestor of the PFK/GK enzymes from Methanococcales order (ancM). We assayed 
different monophosphate nucleotides such as AMP, cyclic-AMP, deoxyAMP, IMP, GMP, 
TMP, as well as adenosine on their ability to activate the GK and PFK activities of the extant 
and ancestral enzyme. The results revealed a high specificity of the allosteric site for AMP, 
with the nitrogenous base ring and phosphate playing crucial roles as determining factors 
for allosteric activation. 
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Human immunoglobulin binding protein (BiP) self associates into multiple oligomeric 
species that may affect its activity, in particular interaction with its protein client. Mass 
photometry (MP) assays can be employed to study the stability of BiP monomers in solution 
and their tendency to assemble into higher-order oligomers. When performed as a function 
of substrate and nucleotides, binding parameters such as affinity and dissociation kinetics 
can be eluded from mass photometry studies. MP studies reveal similar BiP dimer:monomer 
ratios in solution in absence of nucleotides, and presence of ADP or ATP-g-S (0.13, 0.21 and 
0.11, respectively). However, when ATP is added this drops to 0.03. This indicates that while 
ADP does not affect the interactions between BiP subunits, a monomer stabilization effect 
occurs upon ATP binding. This effect of ATP was studied in detail and it was determined 
that the dissociation constant (KD) of ATP with BiP is 0.1 ��M, similar to that determined 
by other techniques such as nano-rheology (doi:10.1002/pro .3432). Nucleotide dependent 
oligimerisation of BiP was also studied via MP in the presence of small peptide binding 
targets of BiP. Two heptomeric peptides previously shown to bind to BiP in solution 
(doi:10.1016/0092-8674(93)90492-9, doi:10.1038/nsmb.1970) with KD's of ~ 15uM are 
added to experiments of all nucleotide conditions (absence, ADP, ATP and ATP-g-S). KD's 
of nucleotides in the presence and absence of substrate are compared, shedding light on the 
relationship between the allosterically linked substrate and nucleotide binding domains of 
BiP. Substrate KD's are compared to previous findings, validating MP approaches. 
Funding: EMBO scientific exchange grant 9880 
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Down syndrome (DS) is a genetic condition that leads to various disturbances in cellular 
processes, including cardiogenesis, increasing the risk of developing pathologies, such as 
congenital heart diseases (CHD). Molecular analyses have identified CHD-related genes on 
chromosome 21 as well as crucial genes for appropriate cardiogenesis. Moreover, 
transcription factors (TFs), signaling pathways, and the non-coding transcriptome (ncRNA) 
participate in this complex process. Of note, during cardiac differentiation of DS-induced 
pluripotent stem cells (iPSCs), cardiac TFs expression were reduced. In our research, we 
aimed to identify dysregulated early TFs and ncRNAs during DS-iPSC differentiation into 
cardiomyocytes. IPSCs were differentiated to cardiomyocytes and RT-qPCR was used to 
evaluate cardiac TFs and long ncRNAs on Days 1, 3, 5, 10, and 15. Dysregulated TFs were 
found during day 3 (Factor T, MESP) and day 5 (ISL-1, and MEF2C) corresponding to 
mesoderm and progenitor specification of DS-iPSCs differentiation, respectively; in 
conjunction with a slowly decline of pluripotency markers (NANOG, POU5F, and SOX2). 
Also, cardiac differentiation markers (MYH6, GATA4, NKX2-5, and TNNT2) were 
downregulated in DS-iPSCs differentiation compared to disomic iPSCs. Moreover, the 
lncRNAs MIAT, LINC00205 and LINC00698 were upregulated between days 3-5 of DS-
iPSCs differentiation, suggesting their implication during cardiac mesoderm specification. 
In conclusion, the dysregulation in early TFs during cardiac differentiation of DS-iPSCs, 
affects crucial stages for adequate cardiogenesis, and might be related with the altered 
expression of lncRNAs involved in this process. Our future work will  focus on exploring the 
relationship between dysregulated TFs and ncRNA during this perturbed process in DS-
iPSCs. 
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Potential anti-inflammatory  effect of endothelial small extracellular vesicles. Ursula 
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Universidad de Chile, Santiago, Chile. 

 
Endothelial cells produce small extracellular vesicles (sEVs) that contribute to physiological 
and pathophysiological processes. Whether these sEVs wield anti-inflammatory effects or 
if this can be exogenously modulated remains unknown. We isolated sEVs from Human 
umbilical cord vein endothelial cells (HUVEC) treated with or without Interleukin-10 (IL- 
10), using size exclusion chromatography. To determine size and concentration of sEVs, we 
used Nanoparticle Tracking Analysis. Expression of sEVs markers was evaluated using 
immunofluorescence and ELISA assays. Visualization was achieved using Electronic 
Microscopy. The effect of sEVs was tested in two in vitro models: 1) HUVECs undergoing 
replicative senescence, whereby expression of pro-inflammatory markers Interleukin-6 (IL- 
6) and p65 was evaluated by qRT-PCR. The senescent phenotype was assessed by ��- 
Galactosidase staining, as well as area and perimeter measurement using fluorescence 
microscopy. Finally, p16 and p21 were determined by Western blot. 2) Vascular Smooth 
Muscle Cells (VSCM) A7r5, treated with TNF-�. (10 ng/mL) where migration was assessed 
through wound healing assay. The results show that IL-10 does not affect the size, 
concentration, morphology, or expression of surface markers of sEVs. Furthermore, 108 
particles/mL of sEVs from HUVECs treated with or without IL-10 had no effect on 
senescence-induced expression of IL-6 or p65. However, both types of sEVs reduced VSMC 
migration elicited by TNF-�.. Thus, sEVs derived from endothelial cells treated with or 
without IL-10 do not reverse the expression of pro-inflammatory markers in senescent 
HUVECs but do reduce migration of VSMC induced by TNF-�., thus pitching these sEVs as 
potential therapeutic agents in cardiovascular inflammatory contexts. 
 
Funding: Fondecyt de Iniciación 11181000, Jaime Riquelme Meléndez, FONDAP 
15130011, Sergio Lavandero González, Jaime Riquelme Meléndez. 
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In the search for renewable energies with low cost and environmental impact, pigment- 
sensitized solar cells (DSSC) have been developed. These, like conventional crystalline 
silicon or gallium arsenide solar cells, transform light energy into electricity. DSSCs are de 
of a photo-electrode capable of capturing light energy through the pigment that is attached to 
a TiO2, which acts as a semiconductor, it also has a Pt counter-electrode and an electrolyte 
to close the circuit. The most commonly used pigments for cell sensitization are 
organometallic complex pigments and ruthenium complexes, all of them with 
contamination problems as they are toxic and scarce on earth. As a more ecological strategy, 
natural pigments have been used, the most common being flavonoids, anthocyanins and 
beta-carotene, these can be extracted from flowers, algae, bacteria, among others. These 
types of pigments are easily accessible, have a low cost of production and extraction. In this 
project, pigments were obtained from cultures of 9 bacteria from Patagonia and the Chilean 
Antarctic, which were extracted with methanol and characterized by UV-Visible and 
fluorescence spectrum. The extracts were characterized by HPLC to see the pigment content. 
DSSC-type photovoltaic cells were assembled with the pigments obtained and their 
efficiency was studied. The pigment obtained from the UdeC-A9 strain presented a higher 
efficiency than all the literature reports for pigments produced by other bacteria. 
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4. Control  parameters for  long-range spatial correlations in coupled and bistable gene 
networks. Alejandro Aravena1,2 (adaravena@uc.cl), Tim Rudge3, Fernan Federici1,2. 1 ANID 
�± Millennium Science Initiative Program, Millennium Institute for Integrative Biology 
(iBio), Santiago, Chile. 2 Institute for Biological and Medical Engineering, Schools of 
Engineering, Medicine and Biological Sciences, Pontificia Universidad Católica de Chile. 3 
Interdisciplinary Computing and Complex Biosystems, School of Computing, Newcastle 
University, Newcastle, United Kingdom. 
 
The spontaneous emergence of order from the interaction of individual components is a 
phenomenon that pervades physical, chemical, and biological systems. Escherichia coli 
cells carrying coupled and bistable synthetic gene networks (SGN) are able to self-
organize into long-range spatial coherent patterns and non-trivial scalings in some 
observables that resemble critical states of a phase transition. We develop a mathematical 
model that describes both the internal dynamics of the SGNs, and the diffusion of coupling 
signals between cells. We derive an expression describing the probability of transcription 
for hybrid promoters regulated by transcriptional activators and repressors. This expression 
is coupled with the dynamics of essential chemical species of the system and the system of 
ODEs is numerically integrated. Afterwards, this system is simulated in a two-dimensional 
lattice to include spatial diffusion effects, and the results are analyzed with the aim of 
identifying control parameters of phase transitions in coupled and bistable SGNs. 
Preliminary results indicate that our system is hypersensitive to the concentration of the 
external inducers, and that there is a crucial balance between the spatial diffusion and the 
membrane permeability of the inducers. These preliminary results aid us in the search for 
biological control parameters, which could be tuned to induce collective critical behavior, 
at the intersection of ordered or disordered phases. This work sheds light on the study of 
scaling laws for gene networks and provides tools for the engineering of self-organizing 
gene patterns in artificial cell groups. 
 
FF and AA were supported by ANID �± Millennium Science Initiative Program �± 
ICN17\_022 and ANID Fondecyt Regular 1211218. 
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Diabetic Nephropathy (DN) is a complication of diabetes which manifests with 
glomerulopathy, progressive proteinuria and extensive renal fibrosis that leads to loss of 
renal function and which currently remains incurable. The fibrotic process conducted by the 
transforming growth factor-�������7�*�)-���� is mainly responsible for the loss of kidney function 
and end-stage renal disease through the triggering of a pathogenic cascade involving 
epigenetic alterations which includes microRNAs and histone modifications. Recently, it 
has been shown that the antagonism of adenosine receptor A2B (A2BAR) is able to reduce 
fibrosis in diabetic rats, thus our aim was to investigate its possible interference on TGF-����
activity at the cellular level. Human immortalized podocytes were exposed to TGF-���� ��������
ng/ml) and the selective A2BAR antagonist MRS1754 (50 nM). The levels of phospho-
SMAD2/3 were determined by western blot. The abundance of SMAD2/3 and H3K9 
acetylation (H3K9ac) on fibronectin and collagen type I promoters were evaluated through 
chromatin immunoprecipitation (ChIP) and qPCR. We found that the MRS1754 treatment 
reduced SMAD3 phosphorylation following exposure to TGF-�����L�Q���S�R�G�R�F�\�W�H�V�����)�X�U�W�K�H�U�P�R�U�H����
the antagonism of A2BAR also led to a reduction of SMAD2/3 binding and H3K9ac 
abundance on TGF-�����W�Drget gene promoters. We conclude that the antifibrotic effects of the 
antagonism of A2BAR involves interference with the profibrotic TGF-�����6�0�$�'�� �V�L�J�Q�D�O�L�Q�J��
cascade in podocytes. This study supports the utility of A2BAR antagonism as a novel tool 
for the treatment of DN. 
 
This work was supported by FONDECYT (grant Nº1211613) from ANID-Chile. 
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7. Development of prototype multivalent  vaccine against Bovine Viral Diarrhea. 
Verónica Avello1 (veavello@udec.cl), Santiago Salazar1, María Francisca Starck1, Viana 
Manríquez1, Florence Hugues2, Ignacio Cabezas2, Raquel Montesino1. 1Biotechnology and 
Biopharmaceuticals Laboratory, School of Biological Sciences. Universidad de 
Concepción, Concepción, Chile. 2Pathology and Preventive Medicine Department, 
School of Veterinary Sciences. Universidad de Concepción, Chillan, Chile. 
 
Pathologies caused by the bovine viral diarrhea virus (BVDv) generate huge economic losses 
in the livestock industry worldwide. The prevention of bovine viral diarrhea is mainly carried 
out through vaccination campaigns together with the implementation of biosecurity 
procedures. Conventional vaccines are currently used in BVDv viral spread control. 
However, the protection reached is insufficient. In this research, a multivalent vaccine 
prototype was developed to protect animals against infections of viral strains circulating in 
Chile. For this purpose, the extracellular fragment of the E2 protein corresponding to 5 
subgenotypes of BVDv was expressed. E2 proteins were obtained in mammalian cell cultures 
and purified by metal-ion affinity chromatography. The vaccine prototype was formulated by 
an equimolar mixture of each E2 antigen in an oil-in-water emulsion. The immunogenicity 
and safety of the vaccine prototype were evaluated in a sheep model before the immunization 
assay of cattle. The immune response observed in the animals immunized with the 
recombinant vaccine was similar to that obtained with the commercial Cattle master vaccine. 
Also, the cellular immune response regarding changes in the relative expression of IFN-�� and 
IL-12 showed a significant increase at 56 days post-immunization. The results suggest that 
the vaccine candidate can generate a similar immune response to the commercial vaccine. 
 
Funding: Grant: FONDEF ID21I10020 
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Cellular communication through membrane proteins is a prevalent strategy employed by 
diverse cell types to adapt to complex environments. This study focuses on the interplay 
between P2X4 and 5-HT3A receptors. These receptors play crucial roles in various 
pathophysiological contexts, including pain and post-operative nausea and vomiting. 
Although the mechanisms of their interaction and subsequent cellular repercussions remain 
elusive, recent investigations have shed light on the impact of stoichiometry and ligand 
binding on the structure of inhibitory crosstalking in P2X4/5-HT3A receptor complexes. 
In this context, we propose that the interaction between P2X4 and 5-HT3A receptors at the 
cell surface leads to a cascade of interconnected intracellular pathways. This phenomenon 
is governed by ATP binding to the P2X4 receptor and modulated by serotonin binding to 
the 5-HT3A receptor. To explore this hypothesis, we undertook several experimental steps. 
First, we transfected the TSA201 cell line to co-express both receptors and validated their 
membrane presence using TIRF microscopy. Subsequently, we assessed the impact of 
crosstalk between P2X4 and 5-HT3A receptors on intracellular Ca2+ levels. To study the 
stoichiometry of the interaction between both receptors, they were purified and visualized 
by atomic force microscopy. Overall, drawing on these experimental findings, we 
formulated a putative signaling network using Ingenuity Pathway Analysis. This endeavor 
contributes to unraveling the intricate landscape of membrane receptor interactions and 
their downstream cellular consequences. 
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Gastric cancer (GC) is a multifactorial disease, related to Helicobacter pylori (H. pylori) 
infection, high consumption of alcohol and salt, smoking. Based on structural cellular 
components there are three major GC subtypes: well differentiated (non-cardia/intestinal), 
poorly differentiated (cardia/diffuse) and mixed disease. Intestinal-GC is predominately 
found in elder men and better prognoses than other subtypes. The Diffuse-subtype has poor 
survival and is commonly found in younger women. The mixed-subtype represents a very 
small group, usually men with highly invasive and metastatic tumor. The aim of this work 
was to characterize the expression of key biomarkers in NCI-N87 (Intestinal) and KATO-III 
(Diffuse) cell lines, and its ability to express IL-8 under pro-inflammatory conditions. The 
basal expression of PD-L1, VISTA, HER2, and Toll-like receptors (TLR4 & TLR5) was 
evaluated by conventional PCR. NCI-N87 cells qualitatively displayed all mRNAs compared 
to KATO-III, which only expressed HER2 and VISTA. Later, NCI-N87 and KATO-III cells 
were cultured in presence of conditioned supernatants derived from peripheral blood 
mononuclear cells (PBMCs) stimulated with H. pylori. The results showed that only KATO-
III cells responded and significantly increased the levels of endogenous IL-8 mRNA with a 
peak at 24H (p-value<0.001). In addition, the stimulation with exogenous IL-8 (20ng/mL) 
showed a positive feedback on KATO-III cells, which upregulated endogenously IL8 after 
48H. NCI-N87 cells were insensitive to any studied condition. Overall, our results confirmed 
significant molecular and biological differences between GC subtypes, suggesting that the 
IL-8 response could be associated to the poor outcome in patients with diffuse GC.   
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14. NUAK1 promotes cancer cell survival through Akt  signaling activation. Viviana 
Coliboro 1* (vcoliboro@udec.cl), Mario Palma 1*, Luis-Espinoza1, Alejandro Farías1, José L. 
Gutiérrez2 Roxana Pincheira1, Ariel Castro1.1Laboratorio de Transducción de Señales y 
Cáncer. 2Laboratorio de Regulación Transcripcional. Departamento de Bioquímica y 
Biología Molecular. Facultad Cs. Biológicas. Universidad de Concepción, Chile. 
 
*These authors equally contribute to this work  
 

NUAK1 is a serine/threonine kinase member of the �$�0�3�.�.-family, whose high 
expression is associated with poor prognosis in several cancers. However, NUAK1 
regulation and functions in cancer remain poorly characterized. We previously identified 
that NUAK1 interacts with Akt and directly phosphorylates it at Ser-473. Because the 
hyperactivation or deregulation of the phosphatidylinositol 3 kinase (PI3K)/Akt pathway 
is associated with tumor initiation and progression, we investigated whether NUAK1 
regulates the Akt signaling. Using pharmacological inhibition and shRNA-dependent 
silencing, we demonstrated that NUAK1 activates the EGFR- and insulin-dependent Akt 
regulation of �W�K�H���S�K�R�V�S�K�R�U�\�O�D�W�L�R�Q���R�I���L�W�V���G�R�Z�Q�V�W�U�H�D�P���V�X�E�V�W�U�D�W�H�V���)�2�;�2�������D���D�Q�G���*�6�.�������E�X�W��
not TSC2. We performed cell fractionation, immunofluorescence, and qPCR studies to 
investigate further the role of NUAK1 in the Akt/FOXO1/3a axis. The 
NUAK1/Akt/FOXO1/3a axis reduced p21CIP1 and p27KIP1 expression but induced 
FoxM1 expression. Additionally, using 2D and 3D cultures, we found that NUAK1 
promotes cancer cell survival in an EGF-dependent manner, and its inhibition potentiates 
the effect of MK-2206, an Akt inhibitor. Thus, our studies demonstrate that NUAK1 
regulates cancer-associated Akt signaling via direct phosphorylation and indicate that 
targeting NUAK1, either alone or combined with Akt inhibitors, may be effective in 
cancers with hyperactivated Akt signaling. 
 
Funding: ANID/Fondecyt 1191172 and 1201215. 
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�H�[�S�D�Q�G�H�G���Z�L�W�K���W�K�H���X�S�O�R�D�G�H�G���P�H�W�D�E�R�O�R�P�L�F���G�D�W�D���X�V�L�Q�J���W�K�H���*�U�R�Z���D�Q�G���3�D�W�K���(�[�S�O�R�U�H�U���W�R�R�O�V���L�Q��
�R�U�G�H�U�� �W�R�� �R�E�W�D�L�Q�� �D�Q�� �H�[�S�D�Q�G�H�G�� �Q�H�W�Z�R�U�N�� �W�K�D�W�� �L�Q�F�O�X�G�H�V�� �W�K�H�� �U�H�O�D�W�L�R�Q�V�K�L�S�V�� �E�H�W�Z�H�H�Q�� �W�K�H�� �D�G�G�H�G��
�P�H�W�D�E�R�O�L�W�H�V�� �D�Q�G�� �W�K�H�� �P�R�O�H�F�X�O�H�V�� �I�H�D�W�X�U�H�G�� �R�Q�� �W�K�H�� �S�D�W�K�Z�D�\���� �7�K�H�V�H�� �U�H�V�X�O�W�V�� �U�H�Y�H�D�O�H�G�� �N�H�\��
�L�Q�W�H�U�D�F�W�L�R�Q�V�� �E�H�W�Z�H�H�Q�� �W�K�H�� �X�S�O�R�D�G�H�G���P�H�W�D�E�R�O�L�W�H�V�� �D�Q�G�� �P�R�O�H�F�X�O�H�V�� �L�Q�� �W�K�H�� �S�D�W�K�Z�D�\���� �S�U�R�Y�L�G�L�Q�J��
�L�Q�V�L�J�K�W�V���L�Q�W�R���U�H�J�X�O�D�W�L�R�Q���R�I���L�P�S�R�U�W�D�Q�W���E�L�R�O�R�J�L�F�D�O���I�X�Q�F�W�L�R�Q�V���V�X�F�K���D�V���D�Q�J�L�R�J�H�Q�H�V�L�V�����)�L�Q�D�O�O�\�����X�V�L�Q�J��
�W�K�H���0�R�O�H�F�X�O�H���$�F�W�L�Y�L�W�\���3�U�H�G�L�F�W�R�U���W�R�R�O���Z�H���V�W�X�G�L�H�G���W�K�H���S�U�H�G�L�F�W�L�Y�H���H�I�I�H�F�W�V���R�I���G�L�I�I�H�U�H�Q�W���1�6�$�,�'�V���R�Q��
�W�K�H���H�[�S�D�Q�G�H�G���Q�H�W�Z�R�U�N�����7�K�L�V���V�L�P�X�O�D�W�L�R�Q���S�H�U�P�L�W�V���X�V���W�R���H�[�S�O�R�U�H���K�R�Z���W�K�H�V�H���G�U�X�J�V���P�D�\���K�D�Y�H���D�Q��
�H�I�I�H�F�W�� �R�Q�� �F�R�P�S�R�Q�H�Q�W�V�� �R�I�� �W�K�H�� �Q�H�W�Z�R�U�N�� �D�Q�G�� �S�O�D�\�� �D�� �U�R�O�H�� �R�Q�� �W�K�H�� �I�X�Q�F�W�L�R�Q�V�� �U�H�J�X�O�D�W�H�G�� �E�\�� �W�K�H��
�S�D�W�K�Z�D�\���� �Z�K�L�F�K�� �P�D�\�� �R�I�I�H�U���U�H�O�H�Y�D�Q�W���L�Q�I�R�U�P�D�W�L�R�Q�� �I�R�U���W�K�H�� �G�H�V�L�J�Q�� �R�I�� �W�K�H�U�D�S�H�X�W�L�F�� �V�W�U�D�W�H�J�L�H�V���� �,�Q��
�F�R�Q�F�O�X�V�L�R�Q���� �W�K�L�V�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �F�R�P�E�L�Q�H�V�� �D�Q�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �D�Q�G�� �F�R�P�S�X�W�D�W�L�R�Q�D�O�� �D�S�S�U�R�D�F�K�� �W�R��
�V�W�X�G�\���W�K�H���P�H�W�D�E�R�O�R�P�L�F���U�H�V�S�R�Q�V�H���R�I���H�Q�G�R�W�K�H�O�L�D�O���F�H�O�O�V���L�Q���W�K�H���F�R�Q�W�H�[�W���R�I���W�K�H���9�(�*�)���S�D�W�K�Z�D�\���D�Q�G��
�1�6�$�,�'�V���� �S�U�R�Y�L�G�L�Q�J�� �Y�D�O�X�D�E�O�H�� �L�Q�I�R�U�P�D�W�L�R�Q�� �R�Q�� �W�K�H�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �E�H�W�Z�H�H�Q�� �W�K�R�V�H�� �G�U�X�J�V����
�P�H�W�D�E�R�O�L�W�H�V���D�Q�G���E�L�R�O�R�J�L�F�D�O���I�X�Q�F�W�L�R�Q�V�� 
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���������6�W�U�X�F�W�X�U�D�O���D�Q�G���S�K�\�V�L�F�R�F�K�H�P�L�F�D�O���V�W�X�G�L�H�V���R�I���U�H�F�R�P�E�L�Q�D�Q�W���V�X�U�I�D�F�H���L�P�P�X�Q�R�J�H�Q�L�F��
�S�U�R�W�H�L�Q���R�I���6�W�U�H�S�W�R�F�R�F�F�X�V���D�J�D�O�D�F�W�L�D�H�����-�R�D�T�X�t�Q���&�R�U�U�H�D�������M�F�R�U�U�H�D���������#�X�G�H�F���F�O�������0�D�[�L�P�L�O�L�D�Q�R��
�)�L�J�X�H�U�R�D�������$�E�H�O���9�i�V�T�X�H�]�������-�R�V�p���0�D�U�W�L�Q�H�]���2�\�D�Q�H�G�H�O���������/�D�E�R�U�D�W�R�U�L�R���G�H���%�L�R�I�t�V�L�F�D���0�R�O�H�F�X�O�D�U����
�'�H�S�D�U�W�D�P�H�Q�W�R���G�H���%�L�R�T�X�t�P�L�F�D���\���%�L�R�O�R�J�t�D���0�R�O�H�F�X�O�D�U�����)�D�F�X�O�W�D�V���G�H���&�L�H�Q�F�L�D�V���%�L�R�O�y�J�L�F�D�V����
�8�Q�L�Y�H�U�V�L�G�D�G���G�H���&�R�Q�F�H�S�F�L�y�Q�������6�H�F�F�L�y�Q���G�H���%�L�R�W�H�F�Q�R�O�R�J�t�D�����'�H�S�D�U�W�D�P�H�Q�W�R���G�H���V�D�O�X�G���$�P�E�L�H�Q�W�D�O����
�,�Q�V�W�L�W�X�W�R���G�H���6�D�O�X�G���3�~�E�O�L�F�D���G�H���&�K�L�O�H�� 
�6�W�U�H�S�W�R�F�R�F�F�X�V���D�J�D�O�D�F�W�L�D�H�����N�Q�R�Z�Q���D�V���E-hemolytic �6�W�U�H�S�W�R�F�R�F�F�X�V���R�U���J�U�R�X�S���%�����*�%�6�������L�V���D���*�U�D�P��
�S�R�V�L�W�L�Y�H���E�D�F�W�H�U�L�X�P�����W�K�H���S�U�L�Q�F�L�S�D�O���H�W�L�R�O�R�J�L�F���D�J�H�Q�W���D�V�V�R�F�L�D�W�H�G���W�R���I�H�W�D�O���P�R�U�E�L�G�L�W�\���D�Q�G���P�R�U�W�D�O�L�W�\����
�*�%�6�� �F�R�O�R�Q�L�]�H�V�� �W�K�H�� �J�D�V�W�U�R�L�Q�W�H�V�W�L�Q�D�O�� �D�Q�G�� �J�H�Q�L�W�R�X�U�L�Q�D�U�\�� �W�U�D�F�W���� �,�W�� �K�D�V�� �D�� �Z�R�U�O�G�� �S�U�H�Y�D�O�H�Q�F�H�� �R�I��
�F�R�O�R�Q�L�]�D�W�L�R�Q���G�X�U�L�Q�J���P�D�W�H�U�Q�L�W�\���L�Q���D���U�D�Q�J�H���R�I�������������������7�K�H���L�Q�I�H�F�W�L�R�Q���Z�L�W�K���*�%�6���L�V���U�H�V�S�R�Q�V�L�E�O�H��
�R�I�����������������G�H�D�W�K�V���L�Q���P�L�Q�R�U�V���D�Q�G�����������������I�H�W�D�O���G�H�D�W�K�V���L�Q���W�K�H���Z�R�U�O�G�����7�K�H���V�X�U�I�D�F�H���L�P�P�X�Q�R�J�H�Q�L�F��
�S�U�R�W�H�L�Q�� ���6�,�3���� �L�V�� �D�� �K�L�J�K�O�\�� �F�R�Q�V�H�U�Y�H�G�� �S�U�R�W�H�L�Q�� �L�Q�� �P�R�V�W�� �V�H�U�R�W�\�S�H�V�� �R�I�� �*�%�6���� �7�K�H�� �V�X�E�F�X�W�D�Q�H�R�X�V����
�L�Q�W�U�D�Q�D�V�D�O�� �D�Q�G�� �R�U�D�O�� �L�P�P�X�Q�L�]�D�W�L�R�Q�� �Z�L�W�K�� �U�H�F�R�P�E�L�Q�D�Q�W�� �6�,�3�� ���U�6�,�3���� �J�H�Q�H�U�D�W�H�V�� �V�S�H�F�L�I�L�F��
�R�S�V�R�Q�R�S�K�D�J�R�F�\�W�L�F�� �D�Q�W�L�E�R�G�L�H�V���� �%�H�V�L�G�H�V���� �U�6�,�3�� �V�W�L�P�X�O�D�W�H�V�� �F�H�O�O�X�O�D�U�� �D�Q�G�� �K�X�P�R�U�D�O�� �L�P�P�X�Q�H��
�U�H�V�S�R�Q�V�H���� �+�R�Z�H�Y�H�U���� �W�K�H�U�H�� �L�V�� �Q�R�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �V�W�U�X�F�W�X�U�D�O�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�E�R�X�W�� �U�6�,�3���� �� �,�Q�� �W�K�L�V��
�S�U�R�M�H�F�W�����Z�H���S�U�H�V�H�Q�W���S�K�\�V�L�F�R�F�K�H�P�L�F�D�O���D�Q�G���V�W�U�X�F�W�X�U�D�O���V�W�X�G�L�H�V���R�I���U�6�,�3�����$�9�9�B�������D�Q�G���D���W�U�X�Q�F�D�W�H�G��
�Y�D�U�L�D�Q�W�� ���$�9�9�B�������� �7�K�H�V�H�� �S�U�R�W�H�L�Q�V�� �Z�H�U�H�� �R�E�W�D�L�Q�H�G�� �I�U�R�P�� �U�H�F�R�P�E�L�Q�D�Q�W���(���� �F�R�O�L���D�Q�G�� �S�X�U�L�I�L�H�G�� �L�Q��
�,�0�$�&���F�R�O�X�P�Q�����&�L�U�F�X�O�D�U���G�L�F�K�U�R�L�V�P�����&�'�����D�Q�G���W�K�H�U�P�L�F���G�H�Q�D�W�X�U�D�W�L�R�Q���V�W�X�G�L�H�V���Z�H�U�H���U�H�D�O�L�]�H�G���L�Q��
�W�K�H���V�S�H�F�W�U�R�S�R�O�D�U�L�P�H�W�H�U���-�D�V�F�R���������������'�L�P�H�U�L�]�D�W�L�R�Q���V�W�X�G�L�H�V���Z�H�U�H���S�H�U�I�R�U�P�H�G���W�K�U�R�X�J�K���'�L�V�S�H�U�V�H��
�/�L�J�K�W���6�F�D�W�W�H�U�L�Q�J�����'�/�6�������$�F�F�R�U�G�L�Q�J���W�R���W�K�H�V�H���V�W�X�G�L�H�V���$�9�9�B�����K�D�V���D���7�P���R�I�����������ƒ�&�����D�Q�G���S�U�H�V�H�Q�W�V��
���������K�H�O�L�[�������������V�W�U�D�Q�G�������������W�X�U�Q�V���D�Q�G�����������X�Q�I�R�O�G�H�G���V�W�U�X�F�W�X�U�H�V���D�Q�G���L�W���L�V���D���G�L�P�H�U�������$�9�9�B�����K�D�V��
�D���7�P���R�I�����������ƒ�&�����D�Q�G���S�U�H�V�H�Q�W�V�����������K�H�O�L�[�������������V�W�U�D�Q�G�������������W�X�U�Q�V���D�Q�G�����������X�Q�I�R�O�G�H�G���D�Q�G���L�W���L�V��
�D���P�R�Q�R�P�H�U�����7�K�H���V�H�F�R�Q�G�D�U�\���V�W�U�X�F�W�X�U�H�V���R�E�W�D�L�Q�H�G���I�U�R�P���W�K�H���&�'���D�U�H���T�X�L�W�H���G�L�I�I�H�U�H�Q�W���I�R�U�P���W�K�H���R�Q�H�V��
�H�V�W�D�E�O�L�V�K�H�G���I�U�R�P���W�K�H���D�Y�D�L�O�D�E�O�H���$�O�S�K�D���I�R�O�G���P�R�G�H�O�����7�K�H�V�H���G�L�I�I�H�U�H�Q�F�H�V���D�O�O�R�Z���X�V���W�R���V�X�S�S�R�V�H���W�K�D�W��
�$�9�9�B�����D�Q�G���$�9�9�B�����K�D�V���G�L�I�I�H�U�H�Q�W���V�W�U�X�F�W�X�U�H�G���D�U�H�D�V���D�Q�G���D���P�R�U�H���F�R�P�S�D�F�W���I�R�O�G�L�Q�J�� 
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17. Studying the mechanical unfolding and refolding mechanism of Top7 at the single 
molecule level at different temperatures. Camila Graziele Corrêa1, 2 (cami.grazi@usp.br), 
Javiera Martínez Bilbao1,3, Are Mjaavatten4, Christian A.M. Wilson1. 1Laboratory of 
Biochemistry and Mechanobiology of Individual Molecules, Department of Biochemistry 
and Molecular Biology, Faculty of Chemical Sciences and Pharmacy, Universidad de Chile, 
Santiago, Chile. 2Ph.D. Program in Biophysics and Computational Biology, Faculty of 
Sciences, Universidad de Valparaíso. 3Ph.D. Program in Biochemistry, Faculty of Chemical 
Sciences and Pharmacy, Universidad de Chile. 4University of South-Eastern Norway, 
Porsgrunn, Norway. 
 
Top7 is a globular protein of 92 aminoacids. The tridimensional structure was designed with 
precision at the atomic level with computational design. As this protein does not carry the 
weight of evolutionary history, due to its artificial construction, it can be used as a model 
for proteins of similar size. Although biochemistry knowledge is significant in protein 
folding, few studies investigate the folding mechanics of proteins at the single molecule 
level at different temperatures. Those studies can provide the complete thermodynamics 
characterization of protein. Therefore, this study aims to investigate with optical tweezers 
(OT) the folding and refolding mechanics of Top7 with temperature variation, to elucidate 
the energetic profile of this protein. We can obtain the kinetic unfolding and refolding 
constants (ku and kr), the free �H�Q�H�U�J�\���G�L�I�I�H�U�H�Q�F�H���R�I���X�Q�I�R�O�G�L�Q�J���D�Q�G���I�R�U���W�K�H���W�U�D�Q�V�L�W�L�R�Q���V�W�D�W�H�����û�*��
�D�Q�G���û�*�Á), the distance to the transition state (x�Á�����D�Q�G���W�K�H���V�S�H�F�L�I�L�F���K�H�D�W�����û�&�S�������:�H���S�H�U�I�R�U�P�H�G��
the experiment doing a force ramp at different speeds (10 nm/s, 100 nm/s, and 1000 nm/s), 
and temperatures (3°, 10°, 16° and 25°C). Preliminary results show that the Top7 at 3°, 10°, 
and 16° performs unfolding at low and high forces, this could be because this protein 
explores different conformations or structures at low temperature. In room temperature (25°) 
experiments, the protein exploits only the high force conformation. In future experiments, 
we want to verify whether its secondary structure changes at different temperatures and 
obtain the stability curves for each temperature by circular dichroism to compare with OT. 
 
This work was supported by grant of the Vicerrectoría de Investigacion y Desarrollo (VID)  
of Universidad de Chile ENL 10/22. 
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18. Identification of critical  residues for  the HMP-phosphate kinase activity in the 
vitamin ki nase family. Cortés-Rubilar Isaac (isaac.cortes@ug.uchile.cl) , Fuentes-Ugarte 
Nicolás, Pérez Myriam, Herrera Sixto, Vallejos- Baccelliere Gabriel, Guixé Victoria, 
Castro-Fernández Víctor. Laboratorio de Bioquímica y Biología Molecular, Facultad de 
Ciencias, Universidad de Chile, Santiago, Chile. 
 
Thiamine biosynthesis in bacteria requires the formation of hydroxymethyl pyrimidine 
diphosphate (HMP-PP), through two phosphorylation steps on hydroxymethyl pirimidine 
(HMP), involving formation of hydroxymethyl pyrimidine phosphate (HMP-P) as an 
intermediate. These consecutive reactions are carried out by the thiD gene product, an 
enzyme with HMP-phosphate kinase activity (ThiD-HMPPK). The second reaction of 
phosphorylation corresponds to a methyl phosphate kinase activity (-CH2-PO3), a unique 
activity in the vitamin kinase family, whose mechanism is unknown. To address the 
determinants of the HMP-phosphate kinase activity, the ligand-complexed crystal structure 
of an ancestral ThiD-HMPPK from Enterobacteriales (AncEnHMPPK) was determined. 
From this, two residues seem to be involved only in the second phosphorylation of HMP: 
His179 and Thr211, stabilizing the ATP molecule. The role of these residues (His179 and 
Thr211) in the AncEnHMPPK activity was assessed by site-directed mutagenesis. We 
constructed single and double mutants (H179A, T211A, and H179A/T211A), which were 
kinetically characterized. Single mutants, H179A and T211A, show slightly differences in 
kinetic parameters with HMP as substrate, whereas for HMP-P, a decrease in kcat, of 5-fold 
and 14-fold were observed for H179A and T211A, respectively. On the other hand, the 
H179A/T211A double mutant shows no activity with HMP-P (second phosphorylation) and 
only a slight decrease in kcat with HMP as substrate. These results suggest that both residues, 
His179 and Thr211, are critical for the second phosphorylation of HMP, but not for the first 
one. Substrate interactions of these residues have been evaluated by Molecular Dynamics 
simulations. 

Funding: Fondecyt 1221667 
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�������� �,�G�H�Q�W�L�I�L�F�D�W�L�R�Q�� �R�I�� �&�D�Q�G�L�G�D�W�H�� �/�R�F�L�� �L�Q�� �W�K�H�� �0�R�O�H�F�X�O�D�U�� �&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q�� �R�I�� �$�F�X�W�H��
�0�\�H�O�R�L�G�� �/�H�X�N�H�P�L�D�� �'�U�L�Y�H�Q�� �E�\�� �0�/�/ ���$�)���� �)�X�V�L�R�Q�� �3�U�R�W�H�L�Q���� �'�L�H�J�R�� �&�X�H�Y�D�V����
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Acute Myeloid Leukemia (AML), primary based on hematopoietic stem cell dysfunction 
and transformation, is one of the most aggressive leukemia forms, especially prevalent 
among adults. It's largely characterized by driver mutations, with the fusion gene t(9;11) 
(MLL -AF9) taking center stage in this research. Given the low survival rate�² only 30-35% 
in young adults and further diminishing to 10-15% for those over sixty�² there's a pressing 
need for deeper understanding and novel interventions. In this work, we successfully 
transplanted CRISPR Cas9 GFP-tagged MLL-AF9 positive AML  cells into unirradiated 
Wild Type C57BL6 mice. Remarkably, these mice did not show signs of graft-vs-host 
disease over a span of three months post-transplantation. Our histological analysis revealed 
an extensive invasion of AML cells across critical organs including the spleen, liver, and 
even the brain. Cell citometry readings further validated the presence of GFP in the 
peripheral blood over time. This non-ablative transplantation method offers a novel 
experimental approach in AML. Next Generation Sequencing data further confirms the 
presence of MLL-AF9 gene across Bulk RNA-seq. Notably, a strong expression of MLL-
AF9 fusion transcript was detected in more tan 80% of the profiled cells. These 
experimental approach offers a new model to study in vivo AML, with the opportunity to 
knock out in vivo genes in secondary AML context via CRISPR-Cas9 technology. 
 
Funding: Subvención a la Academia (PAI ANID)  SA77210106. 
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20. Understanding the role of Neuraminidase I  in the polarization of macrophages in 
a fibrotic  context. Emilia Escalona (emilia.escalona@uautonoma.cl), Andres Herrada, 
Alexandra Olate, Sofia Albornoz and Noelia Escobedo. Lymphatic Vasculature and 
Inflammation Research Laboratory, Facultad de Ciencias de la Salud, Instituto de Ciencias 
Biomédicas, Universidad Autónoma de Chile, Talca, Chile. 
 
Macrophages are immune cells that adapt to environmental stimuli through macrophage 
polarization. They adopt M1-like or M2-like phenotypes for inflammation or tissue repair, 
respectively. Imbalance in macrophage polarization impacts on many pathologies, but the 
underlying mechanisms remains unclear. Fibrosis is characterized by connective tissue 
accumulation and heightened TGF-�������D�Q���L�P�P�X�Q�R�P�R�G�X�O�D�W�R�U�\���F�\�W�R�N�L�Q�H�� Fibrotic secondary 
lymphoid organs (SLOs) have been reported to show a weak immune response to vaccines, 
but the impacts on immune cell differentiation remain unexplored. 
We used Neuraminidase 1 knockout (Neu1-/-) mice, a systemic fibrosis model, to understand 
the implications of fibrotic SLOs in macrophages polarization. Because Neu1 is a sialidase 
involves in immune regulations, we also tested it role on macrophage polarization. 
First, we evaluated in vitro polarization capacity of Neu1-deficient macrophages to M1 or 
M2 stimuli and evaluating by flow cytometry M1/M2 markers. Macrophages showed normal 
polarization but elevated M2-marker (CD206) expression, linking this receptor to Neu1. 
In contrast, Neu1-/- mice displayed fewer M1-like SLOs macrophages, fewer M2-like lymph 
node (LN) macrophages, and more M2-like splenic macrophages. Additionally, we found 
high expression of TGF-�� in LN from Neu1-/- mice, suggesting a role in downregulating M2- 
like macrophages. To approach that, we stimulate with TGF-���� �P�D�F�Uophages in vitro, 
observing a decrease in M2-markers like LN in Neu1-/- mice. 
In conclusion, Neu1-deficient macrophages had increased expression of CD206 receptor, 
which could be contributing to make them less inflammatory. TGF-�����D�I�I�H�F�W�V���P�D�F�U�R�S�K�D�J�H��
polarization, bearing implications for fibrotic diseases. Modulation of NEU1 and/or TGF-����
signaling could allow to shape M1/M2 inflammatory responses. 
 
Funding: FONDECYT 3210296 
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LTR-retrotransposons are class I transposable element characterized by the presence of long 
terminal repeats (LTRs) directly flanking an internal coding region. As retrotransposons, they 
mobilize through reverse transcription (RT) of their mRNA and the further integration of the 
newly created cDNA into another location. We have previously described Steamer, an LTR- 
retrotransposon of the soft-shell clam Mya arenaria, highly expressed in leukemic clams. 
Steamer encodes a polyprotein of 1336 amino acids. Between amino acids 434-854 a 
conserved domain for RT is predicted. Here we aimed to characterize the RT activity of the 
putative RT domain of Steamer protein. 
We cloned Steamer-RT to express it and purify it from E coli in fusion to His-SUMO. The 
protein was soluble when expressed in E. coli BL21 Rosetta (DE3), and induced with 1 mM 
IPTG for 16 hours at 16°C. The RT activity was measured using the homopolymer assay and 
an intercalant fluorescent agent with either Mg2+ or Mn2+ as the preferent cation. This assay 
was standardize using recombinant RT of MLV.  Under the tested conditions Steamer RT has 
lower activity than MLV RT. Steamer activity was evaluated at 10, 20 and 30°C. At 10°C a 
higher RT activity was detected, which was greater when Mn2+ was used. So far, we have 
used His-SUMO-RT protein, we are currently testing if  the remotion of SUMO will  allow an 
increase in the activity of this enzyme. 
 

Funding: FONDECYT 1180705, 1220480 and FORCYT-RED Reverso-transcriptasas y 
primasas. 
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25. Sexual Dimorphism in Mitochondrial  Dynamics in a Doxorubicin- Induced 
Cardiac Senescence model. Wileidy Gómez1,2 (wileidygomez20@gmail.com), Ingrid 
Oyarzun1,2, Georthan Mancilla1,2, Clara Quiroga 1,2, Pablo Castro1,2, Hugo Verdejo1,2. 1 
Laboratorio de Señalización Cardiovascular, División de Enfermedades 
Cardiovasculares, Facultad de Medicina, Pontificia Universidad Católica de Chile, 
Santiago, Chile. 2 Advanced Center for Chronic Diseases (ACCDiS), Pontificia 
Universidad Católica de Chile & Universidad de Chile, Santiago, Chile. 
 
Cardiovascular diseases (CVDs) continue to be a leading global cause of death. 
Epidemiological evidence has shown that CVDs incidence is lower in premenopausal women 
compared to men, but significantly higher in postmenopausal women. This reveals a 
protective effect of female sexual hormones, particularly estrogen, on the cardiovascular 
system. Estrogen indirectly affects mitochondria by binding to their nuclear receptors, 
altering the expression of transcription factors such as NRF1 and �3�*�&���.�� crucial to electron 
transport chain complexes transcription, mitochondrial biogenesis and production of reactive 
oxygen species. The mitochondrial dysfunction arising from oxidative stress during aging 
contributes to CVD development. For this reason, maintaining of homeostasis mitochondrial 
through the mechanisms of mitochondrial dynamics is crucial to preserve cardiac function. 
Using a transcriptomic analysis, we identify differentially expressed genes (DEGs) of 
mitochondrial dynamics in heart tissue from young and old male and female rats, and hope 
validated at the DEGs mRNA and protein expression level, in cardiomyocytes derived from 
neonatal rats (female and male) subjected to doxorubicin-induced senescence, and 
�V�X�S�S�O�H�P�H�Q�W�H�G���Z�L�W�K�����������H�V�W�U�D�G�L�R�O�����(���������:�H���I�R�X�Q�G���0�W�I�U�����J�H�Q�H���G�R�Z�Q�U�H�J�X�O�D�W�H�G���L�Q���I�H�P�D�O�H�V���D�Q�G��
upregulated in males; while Mtfp1 showed upregulated in both aged males and females. 
Addionally, Mic60 and Mic19 showed upregulated only in males, becoming them in 
interesting targets to validation. In cardiomyocytes treated with E2, the immunofluorescence 
analysis revealed that the cell damage marker yH2AX decreased in comparison to cells 
treated with doxorubicin. We expect that our results allow us to propose possible therapeutic 
targets, and establish diagnostic criteria for CVD in men and women. 
 
Funding: This project was funded by FONDECYT 1211270 (HV), FONDAP 1513011 (PC). 
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26. Targeting p53-E6 interaction for  novel HPV treatment strategies through synthetic 
peptides. Rayén González (cgonzalezr@udec.cl), Maximiliano Figueroa. Laboratorio de 
Biofísica Molecular, Departamento de Bioquímica y Biología Molecular, Facultad de 
Ciencias Biológicas, Universidad de Concepción. 
 
Cervical uterine cancer is the second leading cause of death for women of reproductive age 
worldwide, with Human Papillomavirus (HPV) infection accounting for over 90% of the 
cases. Currently, there is no treatment for HPV infection, and while vaccines exist against 
the riskiest serotypes (HPV-16, HPV- 11, HPV-18, and HPV-6), their effectiveness is linked 
to the age of vaccinated women, and leaving out other carcinogenic serotypes such as HPV-
30 and HPV-31. 
The HPV oncoprotein E6 interacts with p53, polyubiquitinating and degrading it via 
proteosome, leaving basal cells of the uterine cervix epithelium apoptosis-deficient. 
Preventing the sequestration and degradation of p53 is vital to avoid the proliferation of 
infected cells. Therefore, synthetic peptides are proposed to disrupt the interaction between 
the p53-E6 complex. These peptides could have therapeutic potential against HPV 
infection, including serotypes that are not targeted by current vaccines. 
To accomplish this goal, 30 synthetic peptides in total were generated using three distinct 
bioinformatics methodologies: based on the structure of p53, in silico improvement of this 
peptide, and peptides design utilizing Artificial Intelligence. Subsequently, their stabilities 
were evaluated through Molecular Dynamics simulations (MD). They underwent blind and 
directed Docking against E6 to assess their interaction with the oncoprotein. Positive 
complexes, indicating those in which the interaction is anticipated at the interface where 
p53 typically interacts with E6, were selected, and their stability was further examined 
through MD. Peptides demonstrating high stability within the protein complex, and those 
predicted to have a low Kd, are suggested as candidates for testing in in vitro assays. 
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�È�O�Y�D�U�R�� �1�H�L�U�D���������� �/�X�F�D�V�� �)�D�X�Q�G�H�V���������������0�D�Q�X�H�O�� �9�D�U�D�V���������� �$�Q�G�U�H�Z�� �)���*���� �4�X�H�V�W���������� �9�L�F�H�Q�W�H��
�7�R�U�U�H�V���������������/�D�E�R�U�D�W�R�U�\���R�I���&�H�O�O�X�O�D�U���&�R�P�P�X�Q�L�F�D�W�L�R�Q�����)�D�F�X�O�W�\���R�I���0�H�G�L�F�L�Q�H�����8�Q�L�Y�H�U�V�L�G�D�G���G�H��
�&�K�L�O�H�����/�D�E�R�U�D�W�R�U�\���R�I���&�H�O�O�X�O�D�U���%�L�R�O�R�J�\�����)�D�F�X�O�W�\���R�I���'�H�Q�W�L�V�W�U�\�����8�Q�L�Y�H�U�V�L�G�D�G���G�H���&�K�L�O�H�����$�G�Y�D�Q�F�H�G��
�&�H�Q�W�H�U���I�R�U���&�K�U�R�Q�L�F���'�L�V�H�D�V�H�V�����$�&�&�'�L�6���������8�Q�L�Y�H�U�V�L�G�D�G���6�D�Q���6�H�E�D�V�W�L�i�Q�������0�L�O�O�H�Q�Q�L�X�P���,�Q�V�W�L�W�X�W�H��
�R�Q���,�P�P�X�Q�R�O�R�J�\���D�Q�G���,�P�P�X�Q�R�W�K�H�U�D�S�\�� 
 
Int roduction: Helicobacter pylori (H. pylori) is a bacterium that has been classified as a 
class I carcinogen. We previously reported that H. pylori induces HIF-���.���V�W�D�E�L�O�L�]�D�W�L�R�Q�����2�Q��
the other hand, HIF-���.���S�U�R�P�R�W�H�V expression of the Rab-GEF ALS2, leading to activation of 
the small GTPase Rab5 in different tumor cell models. Furthermore, Rab5 activation is 
�L�Q�Y�R�O�Y�H�G�� �L�Q�� �H�Q�G�R�V�R�P�D�O�� �V�H�T�X�H�V�W�U�D�W�L�R�Q�� �R�I�� �W�K�H�� ��-catenin destruction complex (DC), which 
increases nuclear ��-catenin levels. However, whether H. pylori activates Rab5 and promotes 
��-catenin nuclear translocation and their dependency on ALS2 and HIF-���.�� remain unknown. 
Methodology: MKN-74 and AGS gastric cancer cells were infected with H. pylori-26695 
and Rab5 activation was determined in Rab5-GTP pulldown assays. The dependence of HIF- 
���.���D�Q�G���$�/�6�����R�Q���5�D�E�����D�F�W�L�Y�D�W�L�R�Q���Z�D�V���P�H�D�V�X�U�H�G���L�Q���W�K�H���S�U�H�V�H�Q�F�H���R�I���W�K�H���+�,�)-���.���L�Q�K�L�E�L�W�R�U���6�&- 
205346 and using ALS2 knockdown cells. Moreover, HIF-���.�� ALS2 and Rab5 protein levels 
were assessed post-infection with H. pylori by Western blotting. The endosomal 
sequestration of DC was evaluated using proteinase-K degradation assays and indirect 
�L�P�P�X�Q�R�I�O�X�R�U�H�V�F�H�Q�F�H���� �)�L�Q�D�O�O�\���� �W�K�H�� �Q�X�F�O�H�D�U�� ��-catenin levels were determined by indirect 
immunofluorescence. 
Results: Rab5 activation post-H. pylori infection was observed. Furthermore, Rab5 
activation was determined to be dependent on the stabilization of HIF-���. and ALS2. 
Additionally, H. pylori increased HIF-���. and ALS2 protein levels. Finally, H. pylori 
�L�Q�I�H�F�W�L�R�Q���S�U�R�P�R�W�H�G���H�Q�G�R�V�R�P�D�O���V�H�T�X�H�V�W�U�D�W�L�R�Q���R�I���'�&���D�Q�G���Q�X�F�O�H�D�U���W�U�D�Q�V�O�R�F�D�W�L�R�Q���R�I����-catenin.  
Relevance/projections: This study uncovers an unexpected signaling pathway induced by 
H. pylori and identifies HIF-���.�����$�/�6�������5�D�E�����D�Q�G����-catenin as novel potential therapeutical 
targets in gastric cancer treatment. 
 
Acknowledgements: ANID-PhD fellowship 21191668(DH), Fondecyt-1220517(VT) and 
1210644(AFGQ), FONDAP-15130011(AFGQ, VT), Millennium Science Initiative 
Program-ICN09-016/ICN2021-045(VT). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
�ó�ò 

 
���������,�G�H�Q�W�L�I�L�F�D�W�L�R�Q���D�Q�G���F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���R�I���<�$�%���W�U�D�Q�V�F�U�L�S�W�L�R�Q���I�D�F�W�R�U�V���D�Q�G���D�Q�W�K�R�F�\�D�Q�L�Q��
�D�F�F�X�P�X�O�D�W�L�R�Q���X�Q�G�H�U���8�9���%���V�W�U�H�V�V���F�R�Q�G�L�W�L�R�Q�V���L�Q���F�X�O�W�L�Y�D�W�H�G���W�R�P�D�W�R�����6�R�O�D�Q�X�P���O�\�F�R�S�H�U�V�L�F�X�P��
�
�,�Q�G�L�J�R�� �5�R�V�H�
�������.�D�U�O�D�� �-�D�U�D���&�R�U�Q�H�M�R���������������N�D�U�O�D���M�D�U�D�#�X�W�D�O�F�D���F�O������ �3�D�]�� �(���� �=�~�x�L�J�D���������� �&�O�D�X�G�L�D��
�5�L�Y�H�U�D���0�R�U�D���������� �&�D�U�O�R�V�� �5���� �)�L�J�X�H�U�R�D�������� �	�� �6�L�P�y�Q�� �5�X�L�]���/�D�U�D���������� ���)�X�Q�F�W�L�R�Q�D�O�� �*�H�Q�R�P�L�F�V��
�/�D�E�R�U�D�W�R�U�\���� �,�Q�V�W�L�W�X�W�H�� �R�I�� �%�L�R�O�R�J�L�F�D�O�� �6�F�L�H�Q�F�H�V���� �7�D�O�F�D�� �&�D�P�S�X�V���� �8�Q�L�Y�H�U�V�L�G�D�G�� �G�H�� �7�D�O�F�D���� �7�D�O�F�D����
�&�K�L�O�H�������/�D�E�R�U�D�W�R�U�\�� �R�I�� �3�O�D�Q�W�� �0�R�O�H�F�X�O�D�U�� �3�K�\�V�L�R�O�R�J�\���� �,�Q�V�W�L�W�X�W�H�� �R�I�� �%�L�R�O�R�J�L�F�D�O�� �6�F�L�H�Q�F�H�V���� �7�D�O�F�D��
�&�D�P�S�X�V���� �8�Q�L�Y�H�U�V�L�G�D�G�� �G�H���7�D�O�F�D�����7�D�O�F�D���� �&�K�L�O�H�������0�L�O�O�H�Q�L�X�P�� �1�X�F�O�H�X�V�� �I�R�U�� �W�K�H�� �'�H�Y�H�O�R�S�P�H�Q�W�� �R�I��
�6�X�S�H�U���$�G�D�S�W�D�E�O�H���3�O�D�Q�W�V�����0�1���6�$�3�������6�D�Q�W�L�D�J�R�����&�K�L�O�H�� 
 
�7�K�H�� �F�X�O�W�L�Y�D�W�H�G�� �W�R�P�D�W�R�� ���6�R�O�D�Q�X�P�� �O�\�F�R�S�H�U�V�L�F�X�P���� �L�V�� �R�Q�H�� �R�I�� �W�K�H�� �P�R�V�W�� �L�P�S�R�U�W�D�Q�W�� �K�R�U�W�L�F�X�O�W�X�U�D�O��
�F�U�R�S�V���L�Q���W�K�H���Z�R�U�O�G���G�X�H���W�R���L�W�V���J�U�H�D�W���Q�X�W�U�L�W�L�R�Q�D�O���D�Q�G���F�R�P�P�H�U�F�L�D�O���Y�D�O�X�H�����7�K�L�V���Y�D�O�X�H���L�V���G�X�H���W�R���W�K�H��
�S�U�H�V�H�Q�F�H���R�I���Y�L�W�D�P�L�Q�V�����F�D�U�R�W�H�Q�R�L�G�V�����D�Q�G���S�K�H�Q�R�O�L�F���F�R�P�S�R�X�Q�G�V�����7�R�G�D�\�����G�L�I�I�H�U�H�Q�W���W�R�P�D�W�R���F�X�O�W�L�Y�D�U�V��
�Y�D�U�\�� �L�Q�� �V�L�]�H���� �V�K�D�S�H���� �D�Q�G�� �F�R�O�R�U�� �R�I�� �W�K�H�� �I�U�X�L�W�V���� �7�K�H�� �F�X�O�W�L�Y�D�U�� �
�,�Q�G�L�J�R�� �5�R�V�H�
���� �X�Q�O�L�N�H�� �P�R�V�W�� �R�W�K�H�U��
�F�X�O�W�L�Y�D�U�V�� �R�I�� �F�X�O�W�L�Y�D�W�H�G�� �W�R�P�D�W�R�H�V���� �K�D�V�� �D�� �S�X�U�S�O�H�� �F�R�O�R�U�D�W�L�R�Q�� �Z�K�L�F�K�� �L�V�� �U�H�O�D�W�H�G�� �W�R�� �D�� �J�U�H�D�W�H�U��
�D�F�F�X�P�X�O�D�W�L�R�Q�� �R�I�� �D�Q�W�K�R�F�\�D�Q�L�Q�V�� �L�Q�� �W�K�H�� �I�U�X�L�W�� �S�H�H�O���� �$�Q�W�K�R�F�\�D�Q�L�Q�V�� �F�R�U�U�H�V�S�R�Q�G�� �W�R�� �V�H�F�R�Q�G�D�U�\��
�P�H�W�D�E�R�O�L�W�H�V�� �W�K�D�W�� �D�U�H�� �U�H�V�S�R�Q�V�L�E�O�H���I�R�U�� �W�K�H�� �F�R�O�R�U�D�W�L�R�Q�� �R�I�� �G�L�I�I�H�U�H�Q�W�� �S�O�D�Q�W�� �R�U�J�D�Q�V���� �E�X�W�� �D�O�V�R��
�S�D�U�W�L�F�L�S�D�W�H�� �L�Q�� �P�X�O�W�L�S�O�H�� �S�U�R�F�H�V�V�H�V���� �L�Q�F�O�X�G�L�Q�J�� �S�U�R�W�H�F�W�L�R�Q�� �D�J�D�L�Q�V�W�� �D�E�L�R�W�L�F�� �V�W�U�H�V�V�����$�Q�W�K�R�F�\�D�Q�L�Q��
�E�L�R�V�\�Q�W�K�H�V�L�V���L�V���U�H�J�X�O�D�W�H�G���E�\���W�K�H���L�Q�W�H�U�D�F�W�L�R�Q���R�I���G�L�I�I�H�U�H�Q�W���W�U�D�Q�V�F�U�L�S�W�L�R�Q���I�D�F�W�R�U�V�����$�P�R�Q�J���W�K�H�P����
�W�K�H���<�$�%�V�����D���N���D�������<�$�%�%�<�������Z�K�L�F�K���K�D�Y�H���E�H�H�Q���V�K�R�Z�Q���L�Q���U�H�F�H�Q�W���V�W�X�G�L�H�V�����D�U�H���D�O�V�R���L�Q�Y�R�O�Y�H�G���L�Q��
�S�O�D�Q�W�� �W�R�O�H�U�D�Q�F�H�� �W�R�� �D�E�L�R�W�L�F�� �V�W�U�H�V�V���� �,�Q�� �W�K�L�V�� �U�H�V�H�D�U�F�K���� �Z�H�� �V�W�X�G�\�� �D�W�� �D�� �S�K�\�V�L�R�O�R�J�L�F�D�O�� �O�H�Y�H�O�� �W�K�H��
�D�F�F�X�P�X�O�D�W�L�R�Q���R�I���D�Q�W�K�R�F�\�D�Q�L�Q�V���L�Q���W�K�H���I�U�X�L�W�V���R�I���W�K�H���
�,�Q�G�L�J�R���5�R�V�H�
���W�R�P�D�W�R�����:�H���R�E�V�H�U�Y�H�G���W�K�D�W���D��
�S�X�U�S�O�H���F�R�O�R�U���D�S�S�H�D�U�V���R�Q���W�K�H���I�U�X�L�W���S�H�H�O���I�U�R�P���W�K�H���H�D�U�O�\���V�W�D�J�H�V���R�I���G�H�Y�H�O�R�S�P�H�Q�W�����Z�K�L�F�K���F�R�U�U�H�O�D�W�H�V��
�Z�L�W�K���W�K�H���L�Q�F�U�H�D�V�L�Q�J���D�F�F�X�P�X�O�D�W�L�R�Q���R�I���D�Q�W�K�R�F�\�D�Q�L�Q�V���� �,�Q���W�X�U�Q�����Z�H���L�G�H�Q�W�L�I�L�H�G���D�Q�G���F�K�D�U�D�F�W�H�U�L�]�H�G��
�W�K�H�� �<�$�%�� �J�H�Q�H�� �I�D�P�L�O�\�� �L�Q�� �W�K�H���6�R�O�D�Q�X�P�� �O�\�F�R�S�H�U�V�L�F�X�P���J�H�Q�R�P�H���� �:�H�� �D�Q�D�O�\�]�H�G�� �W�K�H�L�U�� �J�H�Q�R�P�L�F��
�S�R�V�L�W�L�R�Q���� �J�H�Q�H�� �V�W�U�X�F�W�X�U�H�� �D�Q�G�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�� �G�R�P�D�L�Q�V���� �,�Q�� �D�G�G�L�W�L�R�Q���� �Z�H�� �R�E�V�H�U�Y�H�G�� �L�W�V�� �J�H�Q�H��
�H�[�S�U�H�V�V�L�R�Q���S�U�R�I�L�O�H���L�Q���G�L�I�I�H�U�H�Q�W���W�L�V�V�X�H�V���E�\���5�7���T�3�&�5�����E�R�W�K���X�Q�G�H�U���Q�R�U�P�D�O���F�R�Q�G�L�W�L�R�Q�V���D�Q�G���X�Q�G�H�U��
�8�9���%���V�W�U�H�V�V���F�R�Q�G�L�W�L�R�Q�V�����7�K�H���U�H�V�X�O�W�V���R�E�W�D�L�Q�H�G���K�H�U�H���F�D�Q���K�H�O�S���W�R���G�H�F�L�S�K�H�U���W�K�H���U�R�O�H���R�I���W�K�H�V�H���Q�H�Z��
�W�U�D�Q�V�F�U�L�S�W�L�R�Q�� �I�D�F�W�R�U�V�� �L�Q�� �W�K�H�� �U�H�J�X�O�D�W�L�R�Q�� �R�I�� �D�Q�W�K�R�F�\�D�Q�L�Q�� �E�L�R�V�\�Q�W�K�H�V�L�V�� �X�Q�G�H�U�� �D�E�L�R�W�L�F�� �V�W�U�H�V�V��
�F�R�Q�G�L�W�L�R�Q�V���L�Q���F�U�R�S���V�S�H�F�L�H�V�����V�X�F�K���D�V���W�R�P�D�W�R�� 
 
�)�X�Q�G�L�Q�J�����%�H�F�D�� �'�2�&�7�2�5�$�'�2�� �1�$�&�,�2�1�$�/������������ �������������������� �\�� �'�2�&�7�2�5�$�'�2��
�1�$�&�,�2�1�$�/�������������±���������������������\�����������������������$�1�,�'���±���0�L�O�O�H�Q�L�X�P���6�F�L�H�Q�F�H���,�Q�L�W�L�D�W�L�Y�H���3�U�R�J�U�D�P��
�±���1�&�1���������B�����������)�R�Q�G�H�F�\�W�������������������\������������������ 
 
 
 
 
 
 
 
 
 
 
 
 



 
�ó�ó 

 
32. Changes in DNA methylation control transcriptome reprogramming during sulfate 
deficiency in Solanum lycopersicum. Diego Landaeta-Sepúlveda1,2,3 

diego.landaeta@mayor.cl), Felipe Arratia1,2, José D. Fernández1,2,3, Gabriela M. Saavedra1,3, 
Javier Canales2,4, Elena A. Vidal1,2. 1Centro de Genómica y Bioinformática, Facultad de 
Ciencias, Ingeniería y Tecnología, Universidad Mayor, Santiago, Chile. 2ANID-Millennium 
Science Initiative Program-Millennium Institute for Integrative Biology (iBio). 3Programa 
de Doctorado en Genómica Integrativa, Vicerrectoría de Investigación, Universidad Mayor. 
4 Instituto de Bioquímica y Microbiología, Facultad de Ciencias, Universidad Austral de 
Chile, Valdivia, Chile 

Sulfur (S) is an essential macronutrient for plants, as a constituent of relevant 
macromolecules. Currently, the deficiency of Sulfate, the main source of S in soils for 
plants, has become widespread in soils due to changes in agricultural practices and strict 
controls over industrial S emissions. Since Sulfate limitation has detrimental effects over 
plant growth and yield, it is of paramount importance to determine the molecular 
mechanisms that plants utilize to sense and respond to changes in sulfate availability. We 
previously characterized the transcriptomic response of tomato to sulfate deficiency, 
finding a myriad differentially expressed genes, part of which might be mediated by changes 
in DNA methylation. To determine the impact of DNA methylation on gene response to 
sulfate, we conducted whole genome bisulfite-seq analysis on tomato roots and shoots. We 
found thousands of differentially methylated regions (DMRs) in response to sulfate 
deficiency, some of which were associated with promoter regions of differentially expressed 
genes. Some of these genes correspond to sulfate transporters and sulfate metabolic genes, 
suggesting an epigenomic regulation of expression of S-related genes. Moreover, we used 
the information on DMRs to scan these regions for recognition motifs for transcription 
factors (TFs) finding TF candidates that might change their accessibility to promoters 
depending on sulfate availability. One of these TFs is EIL3, a close homolog to SLIM1, a 
key regulator of the sulfate response in Arabidopsis. In sum, our work points at a relevant 
function for epigenome reprogramming on gene expression regulation of key sulfate-related 
genes. 
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The catalytic mechanism of DNA Polymerase B has been studied using theory and 
computational methods in order to improve the understanding of the catalytic effects which 
play a significant role when comparing the native enzyme against the D256E and D256A 
mutants. The mechanism in the enzyme involves three steps, namely: (1) proton transfer, (2) 
nucleophilic attack on the incoming nucleotide, and (3) leaving group departure. The proton 
transfer leads to the kinetics dependence on the pH for both native and mutants. After the 
proton transfer, the catalysis follows a stepwise associative mechanism, although with a 
strong concerted character due to the presence of a very shallow intermediate. Hence, we 
have applied the theoretical framework of the Diabatic Model of Intermediate Stabilization 
(DMIS) to get insights into such a mechanistic feature of the enzyme. The appearance of an 
intermediate is well described by our model in terms of a hidden intermediate activation. 
We further assessed our model using the Empirical Valence Bond (EVB) Method as 
implemented for computer simulations of enzyme catalysis, which incorporates both 
dynamics and electrostatic effects. We found a plausible path via a hidden pentavalent 
intermediate when the simulation is calibrated using the concerted pathway in the potential 
energy surface. 
 
Funding: The authors acknowledge the FONDECYT 1221803 
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36. Regulation of SALL2 by the �:�Q�W����-catenin pathway in colon cancer cells. Paula 
Medina (pmedina2018@udec.cl), Angela Ortiz, Aracelly Quiroz, Ariel Castro, Roxana 
Pincheira. Signal Transduction and Cancer Laboratory, Dept. Biochemistry and Molecular 
Biology, Universidad de Concepción. 
 

SALL2, a member of the SALL family of transcription factors, is associated with organ 
development and involved in proliferation, migration, and apoptosis. SALL2 mRNA is 
significantly downregulated in colorectal cancer (CRC), and its protein expression decreases 
during CRC progression. In the search for possible regulatory mechanisms, we and others 
identified that the SALL2 promoter has binding sites for TCF/LEF, transcription factors of 
�W�K�H�� �:�Q�W����-catenin pathway. SALL2 protein sequence analyses identified putative 
phosphorylation sites for GSK3-���� �D�Q�G�� �3�$�5�6�\�O�D�W�L�R�Q�� �V�L�W�H�V�� �I�R�U�� �7�D�Q�N�\�U�D�V�H���� �D�O�V�R�� �D�V�V�R�F�L�D�W�H�G��
�Z�L�W�K���W�K�H���:�Q�W����-�F�D�W�H�Q�L�Q���S�D�W�K�Z�D�\�����%�H�F�D�X�V�H���R�I���W�K�H���V�L�J�Q�L�I�L�F�D�Q�F�H���R�I���W�K�H���:�Q�W����-catenin pathway 
in normal development and cancer and considering that SALL2 is a regulator of gene 
expression, we aimed to determine whether the Wnt pathway regulates SALL2 expression 
and possible associated mechanism(s). Using activators (L- WRN, CHIR99021) and 
inhibitors (XAV939) of the �:�Q�W����-catenin pathway in normal colon epithelial and CRC cell 
lines, we evaluated changes in SALL2 expression by western blot and RT-qPCR. SALL2 is 
dynamically regulated upon the �:�Q�W����-catenin pathway activation, significantly increasing 
its expression at early treatment times. By luciferase reporter and protein stability assays, 
we showed that the increase in SALL2 expression involves transcriptional and post-
translational mechanisms. On the other hand, �L�Q�K�L�E�L�W�L�R�Q���R�I���W�K�H���:�Q�W����-catenin pathway using 
XAV939 (Tankyrase inhibitor) increased SALL2 expression at later times. Treatment with 
XAV939 generated an apoptotic response, which appears to be SALL2-dependent. As a 
projection of the study, we intend to deepen the mechanisms of SALL2 regulation by the 
Wnt pathway and evaluate how its regulation impacts CRC cells' behavior. 
 
Funding: Fondecyt 1191172, Fondecyt 1201215. 
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Two-pore channels (TPCs) are members of the superfamily of ligand-gated and voltage- 
sensitive ion channels in the membranes of intracellular organelles of eukaryotic cells. The 
evolution of ordinary plant TPC1 essentially followed a very conservative pattern, with no 
changes in the characteristic structural footprints of these channels, such as the cytosolic and 
luminal regions involved in Ca2+ sensing. In contrast, the genomes of mosses and liverworts 
encode also TPC1-like channels with larger variations at these sites (TPC1b channels). In the 
genome of the model plant Physcomitrium patens we identified nine non-redundant 
sequences belonging to the TPC1 channel family, two ordinary TPC1-type, and seven 
TPC1b-type channels. The latter show variations in critical amino acids in their EF-hands 
essential for Ca2+ sensing. To investigate the impact of these differences between TPC1 and 
TPC1b channels, we generated structural models of the EF-hands of PpTPC1 and PpTPC1b 
channels. These models were used in molecular dynamics simulations to determine the 
frequency with which calcium ions were present in a coordination site and also to estimate 
the average distance of the ions from the center of this site. Our analyses indicate that the EF- 
hand domains of PpTPC1b-type channels have a lower capacity to coordinate calcium ions 
compared with those of common TPC1-like channels. 
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43. Tissue-specific codon usage bias in expressed genes of Drosophila melanogaster. 
Valentina Muñoz Madrid (valentina.munoz.m@ug.uchile.cl), Álvaro Glavic Maurer. 
Laboratorio de Genética del Desarrollo. Facultad de Ciencias. Universidad de Chile. Instituto 
Milenio Centro de Regulación del Genoma. 

The redundancy of the genetic code implies that different 3-letter combinations of 
nucleotides can give rise to the same amino acid, which are known as synonymous codons. 
The frequency at which each synonymous codon is used varies at gene, tissue, and species 
level. Codon usage bias can be explained by nucleotide composition of the genome 
(mutational bias) and translational selection. Furthermore, genes expressed in different 
tissues are subject to different regimes of translational selection and therefore differ in their 
translation pattern. To study codon usage adaptation in Drosophila three tissue specific 
transcriptomes were analyzed: brain, fat body, and imaginal wing disc. Codon usage bias was 
evaluated taking into consideration tissue specific gene expression levels for each coding 
sequence in the genome. When analyzing codon usage globally in each tissue specific 
transcriptome no obvious bias was observed. However, when the analysis was restricted to 
the genes with the higher and lower expression in each tissue, the bias in codon usage differed 
remarkably. In highly expressed genes the codon usage bias is towards optimal codons (most 
used), in contrast, genes with reduced expression show minimal codon usage bias. These 
results suggest that the genes expressed at the level of different tissue present distinctive 
regimes of translational selection and genes expressed in more than one tissue analyzed 
would display differential translation efficiencies.  
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44. EGFR/PI3K/AKT1  downregulation and A2BAR antagonism affect mesenchymal 
markers in glioblastoma stem-like cells. Giovanna Navarro-Martínez1 

(giovannanavarro@alumnos.uach.cl), Bárbara Hidalgo-Sotomayor1, Pamela Silva-
Álvarez1, Rubén Yañez2, Mariela Silva2, Diego Carrillo1,3,4, Claudia Quezada-Monrás 1,4. 
1Laboratorio de Biología Tumoral, Instituto de Bioquímica, Facultad de Ciencias, 
Universidad Austral de Chile. 2Unidad de Radioterapia, Departamento de Oncología, 
Hospital Base Valdivia. 3Laboratorio Virología Molecular, Instituto de Bioquímica y 
Microbiología, Facultad de Ciencias, Universidad Austral de Chile, Valdivia, Chile. 
4Millennium Institute on Immunology and Immunotherapy, Universidad Austral de Chile, 
Valdivia, Chile.  
 
Background. Glioblastoma (GB) is a highly aggressive brain cancer. GB's main treatments 
include surgery, chemotherapy with temozolomide, and radiotherapy. Low treatment 
effectiveness and treatment resistance are attributed to glioblastoma stem-like cells (GSCs) 
and specifically to their mesenchymal (MES-GSCs) rather than the proneural (PN-GSC) 
subtype. High levels of adenosine in the GSCs microenvironment correlates with the 
activation of low-affinity adenosine receptors, such as A2BAR, which promote cell invasion, 
proliferation, immune suppression, and angiogenesis. Additionally, highly amplified and 
mutated EGFR in glioblastoma cause similar effects. The activation of these receptors can 
promote MES-GSC differentiation and could be involved in the over- activation of the 
PI3K/Akt1 pathway. We aimed to establish a treatment that sensitizes MES-GSC to 
radiation by regulating mesenchymal-proneural transition.  
Methodology. MES-GSCs were treated with an A2BAR antagonist for 24 hours before 
radiation (10Gy), protein microarray, and flow cytometry assay were performed to evaluate 
proneural and mesenchymal markers. MES-GSC were treated with A2BAR antagonist 
and/or EGFR- tyrosine kinase inhibitor for 12h western blot assay was performed to assess 
PI3K/Akt1 pathway activation.  
Results. Antagonism of A2BAR before radiation diminished mesenchymal markers and 
enhanced proneural markers. Combined treatment, A2BAR antagonist, and EGFR-tyrosine 
kinase inhibition, showed a summatory effect by downregulating the PI3K/Akt1 pathway 
even without radiation.  
Conclusions. We suggest that a combined effect generated by the antagonism of EGFR and 
adenosine receptor A2B may influence radiation-induced mesenchymal to proneural 
transition, via the downregulation of the PI3K/Akt pathway, in glioblastoma stem-like cells. 
This treatment combination could increase patient survival after radiation. 
 
Funding: FONDECYT 1200885, ICM-ANID, ICN2021_045, FONDECYT 3220237. 
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46. FluOpti: Low cost and open source optogenetic imaging system for synthetic 
spatial biology. Isaac Núñez1,2 (innunez@uc.cl), Tamara Matute1,2, Daniel Núñez2,3, 
Wladimir Araya4, Domingo Gallardo4, Fernan Federici 2,3. 1Departamento de Ingeniería 
Química y Bioprocesos, Escuela de Ingeniería, Pontificia Universidad Católica de Chile 
(PUC). 2ANID �± Millennium Science Initiative Program, Millennium Institute for 
Integrative Biology (iBio), Santiago, Chile. 3Institute for Biological and Medical 
Engineering, Schools of Engineering, Medicine and Biological Sciences, Pontificia 
Universidad Católica de Chile. 4IOWLabs, Santiago, Chile. 
 
The spatial organization of cell states plays a critical role in the functioning of biological 
systems. Understanding the self-organization of these patterns remains a fundamental 
challenge in Biology. Classical approaches to understanding multicellular organization are 
limited by the analytical capacity of natural biological systems. The high number of 
components, complexity of their interactions, and limited manipulation make their study 
challenging. We have developed a synthetic biology and open hardware combined platform 
to study and manipulate the patterning behavior of synthetic gene networks (SGNs). This is 
composed of 1) modular genetic components, including the CcasS/R optogenetic system 
and LuxR/LasR quorum sensing system, to elaborate combinatorial synthetic gene networks 
designs, and 2) an open hardware equipment that allows two-wavelength optogenetic 
control, green light (520 nm) and red light (660 nm), which are used as an environmental 
input to trigger SGNs in E. coli cells. It also involves blue light (470 nm) and white light 
illumination to perform multi fluorescence and brightfield imaging, together with ITO glass 
heating devices to perform temperature control. The design is based on a Raspberry Pi 
camera and microcontroller making it easy to program to satisfy different regimenes of 
control and timelapse registry. The equipment proved to be effective in collecting high-
quality data on colony growth and gene expression, as well as an efficient optogenetic 
regulation. As a whole, the developed experimental system constitutes a simple, affordable 
and versatile platform for studying and programming complex phenomena of cellular 
organization in a traceable manner. 
 
Funding: FF, TM, DN and IN were supported by ANID �± Millennium Science Initiative 
Program �± ICN17\_022 and ANID Fondecyt 1211218. 
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48. Science, Policy and Society: the role of biochemists and biochemistry in the Chilean 
scientific policy institutions between the years 1957 and 1980. Cristóbal Olivares1,3 

(colivaresv@fen.uchile.cl), Christian A.M. Wilson Moya1, Bárbara Silva Avaria2. 1Single 
Molecule Biochemistry and Mechanobiology laboratory. Department of Biochemistry and 
Molecular Biology. Faculty of Chemist and Pharmaceuticals Sciences, Universidad de Chile. 
2Department of History. Faculty of History, Geography and Political Science. Pontificia 
Universidad Católica de Chile. 3School of Postgraduate. Faculty of Economy and Business, 
Universidad de Chile. 
 
In 1957, the University of Chile creates the first experimental science career in the country: 
Biochemistry. This career sparked new possibilities for scientific labor and public space for 
professional scientists. Later, in 1967, President Frei created the National Commission of 
Science and Technology, which was highly influenced by this new generations of 
professionals. Among these scientists, it can be distinguished for their scientific 
contributions and participation in the public policy: Osvaldo Cori, cofounder of the 
Biochemistry career; Hermann Niemeyer, founder of the first Ph.D. program in science; 
Jorge Allende, coordinator of the first Molecular Biology classes in the country. From these 
personalities, the relationship between biochemistry and the national science 
institutionalization can be traced. 
This sociohistorical and science policy research aims to analyze and interpret the scientific 
contributions of these pioneers in biochemistry to the institutionalization and strengthening 
of the experimental sciences between 1957 and 1980. We discovered connections between 
these investigators and how the lack of resources and poor conditions of making science 
pushed them to seek for representativity and lead them to important position in the principal 
institutions that administrates scientific research. We also discovered that their research 
directly enhanced the national scientific work and the national scientific institutions, but the 
growth of their scientific research work was inversely proportional with their public roles 
and actions. �7�R���I�L�Q�D�O�L�]�H�����,�¶�O�O���E�U�L�H�I�O�\���W�D�O�N���D�E�R�X�W���W�K�H���S�U�R�M�H�F�W�L�R�Q�V���R�I���Z�K�H�U�H���W�K�L�V���N�L�Q�G�V���R�I���U�H�V�H�D�U�F�K��
in the study of contemporary scientific institutions, public policy and science policy area 
can lead. 
 
Funding: This work was supported by the Fondo Nacional de Desarrollo Científico y 
Tecnológico (FONDECYT) N° 1181361 (by Dr. Christian A.M Wilson) and N° 11200168 
(by Dr. Bárbara Silva). 
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51. Application of Optical Tweezers for Detecting Misfolding Intermediates of RNA 
Molecules Induced at Low Temperatures. Rodrigo Rivera (rodrigo.rivera.s@ug.uchile.cl), 
Cristian Valdebenito, Cayetana Zamorano & Mauricio Baez. Laboratorio de Bioquímica, 
Facultad de Ciencias Químicas y Farmacéuticas, Universidad de Chile. 
 
Correct folding of RNA is crucial for its proper function. In this context, the temperature is 
a key variable affecting the interconversion rates between the conformational states of the 
RNA. Specifically, a temperature downshift decreases the rate of interconversion favoring 
the presence of misfolding RNA structures. However, bulk experiments performed by classic 
methodologies like circular dichroism or electrophoretic mobility shift assays lack the 
required resolution to characterize the misfolding distribution of states induced by a 
temperature downshift. In this work, we used an optical tweezers device to characterize how 
the temperature affects the folding pathways and the misfolding probability of a small 
harping of 53 ribonucleotides. At 10 °C, the force necessary for the unwinding of the RNA 
hairpin increases in comparison to experiments conducted at 21 °C. Also, the number of 
mechanical trajectories with cooperative transitions of unfolding and refolding diminishes, 
which can be explained by the stabilization of folding intermediaries or misfolded structures 
induced by low temperatures. Ongoing experiments are currently underway to investigate 
how RNA chaperones, induced by cold conditions, influence the mechanisms underlying 
RNA folding and misfolding. 
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52. Impact of Hormone Treatments on Phenolic Content, Color Development, and 
Pigment-Related Gene Expression in Strawberries during Pre and Postharvest Phases. 
Darwin Sáez1,2(darwin.saezp@gmail.com), Carolina Parra-Palma1, Fernanda Espinoza1, 
Patricio Ramos3,4, Luis Morales-Quintana1. 1Multidisciplinary Agroindustry Research 
Laboratory, Instituto de Ciencias Biomédicas, Facultad de Ciencias de la Salud, 
Universidad Autónoma de Chile, Talca, Chile. 2Programa de Doctorado en Ciencias 
Biomédicas, Instituto de Ciencias Biomédicas, Facultad de Ciencias de la Salud, 
Universidad Autónoma de Chile, Chile. 3Vicerrectoría de Investigación y Postgrado, 
Universidad Católica del Maule, Talca, Chile. 4 Plant Microorganism Interaction 
Laboratory, Instituto de Ciencias Biológicas, Universidad de Talca, Talca, Chile. 
 
 
Globally, strawberry fruits are immensely popular, yet certain environmental and 
physiological conditions hinder their red color development, causing economic losses due to 
reduced product quality. To investigate the relationship between color changes and nutritional 
compounds driven by two important hormones involved in the fruit ripening process, we 
conducted a comparative study on the "Camarosa" strawberry fruits. We analyzed 
anthocyanin accumulation, total phenolic and flavonoid content, and examined pigment- 
related gene transcription profiles post Abscisic acid (ABA) and auxin (Aux) hormonal 
treatment in pre and postharvest conditions. Thus, following ABA treatment, we observed 
heightened red coloration, indicative of positive color enhancement in white stage fruit 
(preharvest conditions), and an increase of the red color in the ripe stage (postharvest 
condition). However, auxin treatment during the two stages of strawberries did not yield 
significant color changes. Moreover, anthocyanin accumulation increased substantially post 
ABA treatment, affecting the transcriptional profile of genes involved in flavonoid pigment 
biosynthesis. Notably, the FaANS gene demonstrated the most pronounced increase. 
Excitingly, we established correlations between color and vital physiological properties like 
SSC/TA and weight. This underscores color's role as a quality indicator. The implications 
extend to future breeding programs, where these findings can inform decisions aimed at 
enhancing the nutritious compound content of strawberries. 
 
This work was supported by the FONDECYT #1211057, FONDECYT #1220782, and 
ANILLO #ATE220014 projects. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
�õ�ô 

�������� �,�Q�W�U�D�F�H�O�O�X�O�D�U�� �S�U�R�F�H�V�V�L�Q�J�� �R�I�� �P�R�O�O�X�V�N�� �K�H�P�R�F�\�D�Q�L�Q�V�� �D�V�� �F�R�P�S�O�H�[�� �Q�R�Q���V�S�H�F�L�I�L�F��
�L�P�P�X�Q�R�V�W�L�P�X�O�D�Q�W�� �S�U�R�W�H�L�Q�V�� �E�\�� �D�Q�W�L�J�H�Q���S�U�H�V�H�Q�W�L�Q�J�� �F�H�O�O�V���� �0�L�F�K�H�O�O�H�� �/���� �6�D�O�D�]�D�U����
���P�L�F�K�H�O�O�H���V�D�O�D�]�D�U�#�X�J���X�F�K�L�O�H���F�O������ �&�O�D�X�G�L�D�� �G�¶�$�O�H�Q�F�R�Q������ �'�L�H�J�R�� �'�t�D�]���'�L�Q�D�P�D�U�F�D�������$�X�J�X�V�W�R��
�0�D�Q�X�E�H�Q�V�������)�D�E�L�i�Q���6�D�O�D�]�D�U�����������0�D�U�t�D���,�Q�p�V���%�H�F�N�H�U�������������/�D�E�R�U�D�W�R�U�L�R���G�H���,�Q�P�X�Q�R�O�R�J�t�D�����)�X�Q�G�D�F�L�y�Q��
�&�L�H�Q�F�L�D�� �\�� �7�H�F�Q�R�O�R�J�t�D�� �S�D�U�D�� �H�O�� �'�H�V�D�U�U�R�O�O�R�� ���)�8�&�,�7�(�'������ ���6�H�F�F�L�y�Q�� �G�H�� �%�L�R�W�H�F�Q�R�O�R�J�t�D����
�6�X�E�G�H�S�D�U�W�D�P�H�Q�W�R�����,�Q�Q�R�Y�D�F�L�y�Q�����'�H�V�D�U�U�R�O�O�R�����7�U�D�Q�V�I�H�U�H�Q�F�L�D���7�H�F�Q�R�O�y�J�L�F�D�����,���'���7�����\���(�Y�D�O�X�D�F�L�y�Q��
�G�H���7�H�F�Q�R�O�R�J�t�D�V���6�D�Q�L�W�D�U�L�D�V�����(�7�(�6�$�������,�Q�V�W�L�W�X�W�R���G�H���6�D�O�X�G���3�~�E�O�L�F�D�������,�Q�Y�H�V�W�L�J�D�F�L�y�Q���\���'�H�V�D�U�U�R�O�O�R����
�%�L�R�V�R�Q�G�D�� �6���$�������0�H�G�L�F�D�O�� �5�H�V�H�D�U�F�K�� �&�R�X�Q�F�L�O�� �&�H�Q�W�U�H�� �I�R�U�� �0�H�G�L�F�D�O�� �0�\�F�R�O�R�J�\���� �8�Q�L�Y�H�U�V�L�W�\�� �R�I��
�(�[�H�W�H�U�����(�[�H�W�H�U�����8�Q�L�W�H�G���.�L�Q�J�G�R�P�� 
�0�R�O�O�X�V�N�� �K�H�P�R�F�\�D�Q�L�Q�V�� �D�U�H�� �Z�L�G�H�O�\�� �X�V�H�G�� �D�V���D�G�M�X�Y�D�Q�W�V���� �F�D�U�U�L�H�U�V���� �D�Q�G�� �L�P�P�X�Q�R�V�W�L�P�X�O�D�Q�W�V�� �L�Q��
�E�L�R�P�H�G�L�F�D�O���D�S�S�O�L�F�D�W�L�R�Q�V���E�H�F�D�X�V�H���W�K�H�\�� �E�L�D�V���W�R�Z�D�U�G���7�K���� �L�P�P�X�Q�L�W�\�����7�K�H�L�U���L�P�P�X�Q�R�J�H�Q�L�F�L�W�\���L�V��
�H�[�S�O�D�L�Q�H�G�� �E�\�� �W�K�H�L�U�� �K�L�J�K�� �P�R�O�H�F�X�O�D�U�� �P�D�V�V�� ������ �0�'�D������ �F�R�P�S�O�H�[�� �T�X�D�W�H�U�Q�D�U�\�� �V�W�U�X�F�W�X�U�H���� �D�Q�G��
�K�H�W�H�U�R�J�H�Q�H�R�X�V���J�O�\�F�R�V�\�O�D�W�L�R�Q�V�����Z�K�L�F�K���D�U�H���P�X�O�W�L�O�L�J�D�Q�G���R�I���L�Q�Q�D�W�H���L�P�P�X�Q�H���U�H�F�H�S�W�R�U�V���V�X�F�K���D�V���W�K�H��
�7�R�O�O���O�L�N�H�� �U�H�F�H�S�W�R�U�� ���� ���7�/�5������ �D�Q�G�� �W�K�H�� �P�D�Q�Q�R�V�H�� �U�H�F�H�S�W�R�U�� ���0�5�������7�K�H�V�H�� �U�H�F�H�S�W�R�U�V�� �U�H�J�X�O�D�W�H�� �W�K�H��
�S�U�R�L�Q�I�O�D�P�P�D�W�R�U�\���U�H�V�S�R�Q�V�H�����W�K�H���H�Q�G�R�F�\�W�R�V�L�V�����D�Q�G���W�K�H���L�Q�W�U�D�F�H�O�O�X�O�D�U���S�U�R�F�H�V�V�L�Q�J���R�I���W�K�H�L�U���D�J�R�Q�L�V�W�V��
�E�\���D�Q�W�L�J�H�Q���S�U�H�V�H�Q�W�L�Q�J���F�H�O�O�V�����$�3�&�V�������I�R�O�O�R�Z�L�Q�J���W�K�H���S�U�R�W�H�D�V�R�P�D�O���D�Q�G���R�U���O�\�V�R�V�R�P�D�O���S�D�W�K�Z�D�\�V����
�Z�K�L�F�K���J�H�Q�H�U�D�W�H���S�H�S�W�L�G�H�V���W�K�D�W���E�L�Q�G���W�R���W�K�H���P�D�M�R�U���K�L�V�W�R�F�R�P�S�D�W�L�E�L�O�L�W�\���F�R�P�S�O�H�[���F�O�D�V�V���,�����0�+�&���,����
�D�Q�G���R�U���F�O�D�V�V���,�,�����0�+�&���,�,�������D�F�W�L�Y�D�W�L�Q�J���D�G�D�S�W�L�Y�H���L�P�P�X�Q�L�W�\�����3�U�R�W�H�L�Q�V���W�K�D�W���D�U�H���V�O�R�Z�O�\���S�U�R�F�H�V�V�H�G��
�E�\�� �$�3�&�V�� �H�O�L�F�L�W�� �V�W�U�R�Q�J�H�U�� �L�P�P�X�Q�H�� �U�H�V�S�R�Q�V�H�V���� �Q�H�Y�H�U�W�K�H�O�H�V�V���� �P�R�V�W�� �V�W�X�G�L�H�V�� �X�V�H�� �P�R�G�H�O��
�J�O�\�F�R�S�U�R�W�H�L�Q�V���� �V�X�F�K�� �D�V�� �2�Y�D�O�E�X�P�L�Q�� ���2�9�$���� ������ �N�'�D������ �D�Q�G�� �Q�R�W�� �F�R�P�S�O�H�[�� �P�X�O�W�L�O�L�J�D�Q�G��
�J�O�\�F�R�S�U�R�W�H�L�Q�V�����:�H�� �K�\�S�R�W�K�H�V�L�]�H�� �W�K�D�W�����³�+�H�P�R�F�\�D�Q�L�Q�V���� �D�V�� �H�[�R�J�H�Q�R�X�V�� �F�R�P�S�O�H�[�� �J�O�\�F�R�S�U�R�W�H�L�Q�V����
�D�U�H�� �V�O�R�Z�O�\�� �S�U�R�F�H�V�V�H�G�� �E�\�� �E�R�W�K�� �W�K�H�� �S�U�R�W�H�D�V�R�P�D�O�� �D�Q�G�� �O�\�V�R�V�R�P�D�O�� �S�D�W�K�Z�D�\�V���� �P�R�G�X�O�D�W�L�Q�J�� �W�K�H�L�U��
�S�U�R�L�Q�I�O�D�P�P�D�W�R�U�\�� �U�H�V�S�R�Q�V�H� �́����$�V�� �P�X�U�L�Q�H�� �$�3�&�V�� �Z�H�� �X�V�H�G�� �W�K�H�� �-�$�:�6���,�,�� �F�H�O�O�� �O�L�Q�H�� �D�Q�G�� �E�R�Q�H��
�P�D�U�U�R�Z���G�H�U�L�Y�H�G�� �G�H�Q�G�U�L�W�L�F�� �F�H�O�O�V���� �)�X�U�W�K�H�U�P�R�U�H���� �Z�H�� �X�V�H�G�� �K�H�P�R�F�\�D�Q�L�Q�V�� �I�U�R�P���0�H�J�D�W�K�X�U�D��
�F�U�H�Q�X�O�D�W�D�����.�/�+�����D�Q�G���&�R�Q�F�K�R�O�H�S�D�V���F�R�Q�F�K�R�O�H�S�D�V�����&�&�+�������$�Q�D�O�\�V�H�V���R�I���K�H�P�R�F�\�D�Q�L�Q���S�U�R�F�H�V�V�L�Q�J��
�E�\���L�P�P�X�Q�R�E�O�R�W���U�H�Y�H�D�O�H�G���I�U�D�J�P�H�Q�W�V���R�I���!���������N�'�D���D�I�W�H�U���������K�R�X�U�V���R�I���V�W�L�P�X�O�D�W�L�R�Q�����L�Q���F�R�Q�W�U�D�V�W����
�2�9�$�� �Z�D�V�� �F�R�P�S�O�H�W�H�O�\�� �G�H�J�U�D�G�H�G���� �6�L�P�L�O�D�U�O�\���� �K�H�P�R�F�\�D�Q�L�Q�V�� �S�U�R�P�R�W�H�G���F�\�W�R�N�L�Q�H�� �V�H�F�U�H�W�L�R�Q�� �D�I�W�H�U��
������ �K�R�X�U�V�� �R�I�� �V�W�L�P�X�O�D�W�L�R�Q���� �D�V�� �G�H�P�R�Q�V�W�U�D�W�H�G���E�\�� �(�/�,�6�$�� �D�Q�G�� �I�O�R�Z�� �F�\�W�R�P�H�W�U�\���� �S�K�D�U�P�D�F�R�O�R�J�L�F�D�O��
�L�Q�K�L�E�L�W�R�U�V�� �R�I�� �W�K�H�� �S�U�R�W�H�D�V�R�P�H�� �D�Q�G�� �O�\�V�R�V�R�P�D�O�� �G�H�J�U�D�G�D�W�L�R�Q�� �L�P�S�D�L�U�H�G�� �,�/������ �D�Q�G�� �,�/�������S������
�V�H�F�U�H�W�L�R�Q�������7�K�H�V�H���U�H�V�X�O�W�V���V�X�J�J�H�V�W���D���F�R�U�U�H�O�D�W�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���S�U�R�L�Q�I�O�D�P�P�D�W�R�U�\���U�H�V�S�R�Q�V�H���D�Q�G���W�K�H��
�V�O�R�Z���S�U�R�F�H�V�V�L�Q�J���R�I���K�H�P�R�F�\�D�Q�L�Q�V���Z�K�L�F�K���F�R�Q�W�U�L�E�X�W�H�V���W�R���H�[�S�O�D�L�Q���W�K�H�L�U���7�K�����L�P�P�X�Q�R�J�H�Q�L�F�L�W�\�� 
 
�)�X�Q�G�L�Q�J�����)�2�1�'�(�&�<�7���������������������$�1�,�'�������������������� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
�õ�õ 

 
���������&�K�R�O�H�V�W�H�U�R�O���U�H�O�D�W�H�G�� �O�Q�F�5�1�$�V�� �D�V�� �U�H�V�S�R�Q�V�H�� �S�U�H�G�L�F�W�R�U�V�� �R�I�� �D�W�R�U�Y�D�V�W�D�W�L�Q�� �W�U�H�D�W�P�H�Q�W�� �L�Q��
�&�K�L�O�H�D�Q���S�D�W�L�H�Q�W�V���Z�L�W�K���K�\�S�H�U�F�K�R�O�H�V�W�H�U�R�O�H�P�L�D�����,�V�L�V���3�D�H�]�����<�D�O�H�Q�D���3�U�D�G�R�����3�t�D���/�R�U�H�Q�����&�D�U�P�H�Q��
�*�����8�E�L�O�O�D�����1�H�O�L�D���5�R�G�U�t�J�X�H�]�����/�X�L�V���$�����6�D�O�D�]�D�U�����O�X�L�V���V�D�O�D�]�D�U�#�X�I�U�R�Q�W�H�U�D���F�O�������&�H�Q�W�H�U���R�I���0�R�O�H�F�X�O�D�U��
�%�L�R�O�R�J�\�� �D�Q�G�� �3�K�D�U�P�D�F�R�J�H�Q�H�W�L�F�V���� �'�H�S�D�U�W�P�H�Q�W�� �R�I�� �%�D�V�L�F�� �6�F�L�H�Q�F�H�V���� �)�D�F�X�O�W�\�� �R�I�� �0�H�G�L�F�L�Q�H����
�8�Q�L�Y�H�U�V�L�G�D�G���G�H���/�D���)�U�R�Q�W�H�U�D���������������������7�H�P�X�F�R�����&�K�L�O�H�� 
�6�W�D�W�L�Q�V�� �D�U�H���F�X�U�U�H�Q�W�O�\�� �W�K�H�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �F�K�R�L�F�H�� �I�R�U�� �K�\�S�H�U�F�K�R�O�H�V�W�H�U�R�O�H�P�L�D���� �+�R�Z�H�Y�H�U���� �Z�L�G�H��
�L�Q�W�H�U�L�Q�G�L�Y�L�G�X�D�O���Y�D�U�L�D�E�L�O�L�W�\���K�D�V���E�H�H�Q���R�E�V�H�U�Y�H�G���L�Q���W�K�H���U�H�V�S�R�Q�V�H���W�R���W�U�H�D�W�P�H�Q�W�����5�H�F�H�Q�W���V�W�X�G�L�H�V���K�D�Y�H��
�U�H�S�R�U�W�H�G�� �W�K�H�� �U�R�O�H�� �R�I���/�R�Q�J���1�R�Q���&�R�G�L�Q�J�� �5�1�$�V�����O�Q�F�5�1�$�V�����L�Q�� �W�K�H�� �P�H�W�D�E�R�O�L�V�P�� �R�I�� �O�L�S�L�G�V����
�Q�H�Y�H�U�W�K�H�O�H�V�V�����W�K�H�U�H���D�U�H���I�H�Z���V�W�X�G�L�H�V���W�R���G�D�W�H���W�K�D�W���V�K�R�Z���W�K�H�L�U���U�R�O�H���L�Q���W�K�H���U�H�V�S�R�Q�V�H���W�R���W�U�H�D�W�P�H�Q�W��
�Z�L�W�K���V�W�D�W�L�Q�V�����7�K�X�V�����W�K�H���D�L�P���R�I���W�K�L�V���V�W�X�G�\���Z�D�V���W�R���D�V�V�H�V�V���W�K�H���O�H�Y�H�O�V���R�I���H�[�S�U�H�V�V�L�R�Q���R�I���V�L�[���O�Q�F�5�1�$�V��
���$�5�6�5���� �&�+�5�2�0�(���� �/�$�6�(�5�����5�3���������'�������������0�$�1�7�,�6���D�Q�G���O�Q�F�+�5������ �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �J�H�Q�H�V��
�L�Q�Y�R�O�Y�H�G���L�Q���F�K�R�O�H�V�W�H�U�R�O���K�R�P�H�R�V�W�D�V�L�V���L�Q���O�H�X�N�R�F�\�W�H���F�H�O�O�V���R�I���K�\�S�H�U�F�K�R�O�H�V�W�H�U�R�O�H�P�L�F���S�D�W�L�H�Q�W�V���D�I�W�H�U��
�W�U�H�D�W�P�H�Q�W���Z�L�W�K���D�W�R�U�Y�D�V�W�D�W�L�Q���D�Q�G���F�R�P�S�D�U�H���W�K�H�P���Z�L�W�K���O�H�Y�H�O�V���L�Q���V�X�E�M�H�F�W�V���Z�L�W�K���Q�R�U�P�D�O���F�K�R�O�H�V�W�H�U�R�O��
�O�H�Y�H�O�V�����$�� �V�H�F�R�Q�G�D�U�\�� �D�L�P�� �Z�D�V�� �W�R�� �D�V�V�H�V�V�� �W�K�H�� �O�H�Y�H�O�V�� �R�I�� �H�[�S�U�H�V�V�L�R�Q�� �L�Q�� �P�R�Q�R�F�\�W�L�F�� �7�+�3������ �F�H�O�O�V��
�G�L�I�I�H�U�H�Q�W�L�D�W�H�G���W�R���P�D�F�U�R�S�K�D�J�H�V�����7�K�H���V�W�X�G�\���L�Q�F�O�X�G�H�G���������V�X�E�M�H�F�W�V���Z�L�W�K���Q�R�U�P�D�O���F�K�R�O�H�V�W�H�U�R�O�����1�&����
�O�H�Y�H�O�V���D�Q�G���������L�Q�G�L�Y�L�G�X�D�O�V���Z�L�W�K���K�\�S�H�U�F�K�R�O�H�V�W�H�U�R�O�H�P�L�D�����+�&�������7�K�H���+�&���S�D�W�L�H�Q�W�V���Z�H�U�H���W�U�H�D�W�H�G���Z�L�W�K��
�D�W�R�U�Y�D�V�W�D�W�L�Q�����������P�J���G�D�\�������Z�H�H�N�V�������7�+�3�������F�H�O�O�V���Z�H�U�H���G�L�I�I�H�U�H�Q�W�L�D�W�H�G���W�R���P�D�F�U�R�S�K�D�J�H�V���Z�L�W�K���3�0�$��
�D�Q�G�� �W�U�H�D�W�H�G�� �Z�L�W�K�� �G�L�I�I�H�U�H�Q�W�� �G�R�V�H�V�� �R�I�� �D�W�R�U�Y�D�V�W�D�W�L�Q�� �I�R�U�� ������ �K�R�X�U�V���� �(�[�S�U�H�V�V�L�R�Q�� �R�I�� �O�Q�F�5�1�$�V�� �Z�D�V��
�G�H�W�H�U�P�L�Q�H�G���E�\���5�7���T�3�&�5�����7�K�H���O�Q�F�5�1�$�V���5�3���������'�������������S���������������������0�$�1�7�,�6�����S� �����������������D�Q�G��
�O�Q�F�+�5���� ���S������������������ �S�U�H�V�H�Q�W�H�G�� �L�Q�F�U�H�D�V�H�G�� �H�[�S�U�H�V�V�L�R�Q�� �L�Q�� �+�&�� �V�X�E�M�H�F�W�V�� �F�R�P�S�D�U�H�G�� �Z�L�W�K�� �1�&��
�V�X�E�M�H�F�W�V���� �)�X�U�W�K�H�U�P�R�U�H���� �D�W�R�U�Y�D�V�W�D�W�L�Q�� �K�D�G�� �D�� �Q�H�J�D�W�L�Y�H�� �U�H�J�X�O�D�W�R�U�\�� �H�I�I�H�F�W�� �R�Q�� �W�K�H�� �H�[�S�U�H�V�V�L�R�Q�� �R�I��
�O�Q�F�+�5���� ���S������������������ �L�Q�� �+�&�� �V�X�E�M�H�F�W�V�� �D�I�W�H�U�� �W�U�H�D�W�P�H�Q�W���Z�K�L�O�H�� �L�Q�F�U�H�D�V�L�Q�J�� �W�K�H�� �H�[�S�U�H�V�V�L�R�Q�� �R�I��
�O�Q�F�5�1�$�V���$�5�6�5���D�Q�G���&�+�5�2�0�(�����S�����������������������X�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���W�U�H�D�W�P�H�Q�W�����/�$�6�(�5���G�L�G���Q�R�W��
�V�K�R�Z���V�L�J�Q�L�I�L�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H�V���D�P�R�Q�J���W�K�H���J�U�R�X�S�V�����S��� �����������������,�Q���Y�L�W�U�R�����D�O�O���W�K�H���O�Q�F�5�1�$�V���V�K�R�Z�H�G��
�V�L�J�Q�L�I�L�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H�V���L�Q���H�[�S�U�H�V�V�L�R�Q���D�I�W�H�U���D�W�R�U�Y�D�V�W�D�W�L�Q���W�U�H�D�W�P�H�Q�W�����2�X�U���I�L�Q�G�L�Q�J�V���V�K�R�Z���W�K�D�W���W�K�H��
�O�Q�F�5�1�$�V���W�H�V�W�H�G���S�U�H�V�H�Q�W���G�L�I�I�H�U�H�Q�W�L�D�O���H�[�S�U�H�V�V�L�R�Q���L�Q���+�&���S�D�W�L�H�Q�W�V���D�Q�G���S�O�D�\���D���U�R�O�H���L�Q���W�K�H���Y�D�U�L�D�E�L�O�L�W�\��
�U�H�S�R�U�W�H�G���L�Q���W�K�H���U�H�V�S�R�Q�V�H���W�R���D�W�R�U�Y�D�V�W�D�W�L�Q���W�U�H�D�W�P�H�Q�W�����)�X�U�W�K�H�U���U�H�V�H�D�U�F�K���L�V���Q�H�H�G�H�G���W�R���F�O�D�U�L�I�\���W�K�H��
�E�L�R�O�R�J�L�F�D�O���L�P�S�D�F�W���R�I���W�K�H�V�H���O�Q�F�5�1�$�V���R�Q���F�K�R�O�H�V�W�H�U�R�O���K�R�P�H�R�V�W�D�V�L�V���D�Q�G���W�U�H�D�W�P�H�Q�W���Z�L�W�K���V�W�D�W�L�Q�V�� 
�)�X�Q�G�L�Q�J�����)�2�1�'�(�&�<�7������������������ 
 
 

 

 

 

 

 

 

 

 

 

 

 



 
�í�ì�ì 

 

�������� �,�P�P�X�Q�H�� �U�H�V�S�R�Q�V�H�� �F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q�� �R�I�� �D�� �Q�H�Z�� �I�R�U�P�X�O�D�W�L�R�Q�� �R�I�� �D�� �Y�D�F�F�L�Q�H�� �F�D�Q�G�L�G�D�W�H��
�D�J�D�L�Q�V�W���/�����L�Q�W�U�D�F�H�O�O�X�O�D�U�L�V�����6�D�Q�W�L�D�J�R���6�D�O�D�]�D�U�������V�D�V�D�O�D�]�D�U�#�X�G�H�F���F�O�������0�D�U�t�D���)�U�D�Q�F�L�V�F�D���6�W�D�U�F�N������
�-�R�U�J�H���5�����7�R�O�H�G�R�������È�O�Y�D�U�R���5�X�L�]�������0�L�O�W�R�Q���)�����9�L�O�O�H�J�D�V�������5�D�T�X�H�O���0�R�Q�W�H�V�L�Q�R���������%�L�R�W�H�F�K�Q�R�O�R�J�\���D�Q�G��
�%�L�R�S�K�D�U�P�D�F�H�X�W�L�F�D�O�V�� �/�D�E�R�U�D�W�R�U�\���� �3�D�W�K�R�S�K�\�V�L�R�O�R�J�\�� �'�H�S�D�U�W�P�H�Q�W���� �6�F�K�R�R�O�� �R�I�� �%�L�R�O�R�J�L�F�D�O��
�6�F�L�H�Q�F�H�V�����8�Q�L�Y�H�U�V�L�G�D�G�� �G�H�� �&�R�Q�F�H�S�F�L�y�Q���� �9�L�F�W�R�U�� �/�D�P�D�V�� ������������ �3���2���� �%�R�[�� �������&���� �&�R�Q�F�H�S�F�L�y�Q����
�&�K�L�O�H���������3�D�W�K�R�O�R�J�\�� �D�Q�G�� �3�U�H�Y�H�Q�W�L�Y�H�� �0�H�G�L�F�L�Q�H�� �'�H�S�D�U�W�P�H�Q�W���� �6�F�K�R�R�O�� �R�I�� �9�H�W�H�U�L�Q�D�U�\�� �6�F�L�H�Q�F�H�V����
�8�Q�L�Y�H�U�V�L�G�D�G���G�H���&�R�Q�F�H�S�F�L�y�Q�����$�Y�H�Q�L�G�D���9�L�F�H�Q�W�H���0�p�Q�G�H�]�������������&�K�L�O�O�D�Q�����&�K�L�O�H�� 

�&�R�Q�Y�H�Q�W�L�R�Q�D�O���Y�D�F�F�L�Q�H�V���D�S�S�U�R�Y�H�G���W�R���F�R�X�Q�W�H�U�D�F�W���/�D�Z�V�R�Q�L�D���L�Q�W�U�D�F�H�O�O�X�O�D�U�L�V�����W�K�H���H�W�L�R�O�R�J�L�F�D�O���D�J�H�Q�W��
�R�I���3�R�U�F�L�Q�H���3�U�R�O�L�I�H�U�D�W�L�Y�H���(�Q�W�H�U�R�S�D�W�K�\�����3�3�(�������K�D�Y�H���S�U�D�F�W�L�F�D�O���D�Q�G���H�F�R�Q�R�P�L�F���O�L�P�L�W�D�W�L�R�Q�V���D�Y�R�L�G�L�Q�J��
�W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W���R�I�� �H�I�I�H�F�W�L�Y�H�� �Y�D�F�F�L�Q�D�W�L�R�Q�� �V�W�U�D�W�H�J�L�H�V�� �W�R�� �F�R�Q�W�U�R�O�� �W�K�L�V�� �G�L�V�H�D�V�H�����7�K�H�U�H�I�R�U�H���� �Q�H�Z��
�Y�D�F�F�L�Q�H�V���D�U�H���Q�H�H�G�H�G���W�R���I�D�F�H���W�K�L�V���S�U�R�E�O�H�P���W�K�D�W���F�D�X�V�H�V���V�L�J�Q�L�I�L�F�D�Q�W���O�R�V�V�H�V���L�Q���W�K�H���V�Z�L�Q�H���L�Q�G�X�V�W�U�\����
�,�Q���W�K�L�V���V�W�X�G�\�����Z�H���H�Y�D�O�X�D�W�H�G���W�K�H���V�D�I�H�W�\���D�Q�G���L�P�P�X�Q�H���U�H�V�S�R�Q�V�H���L�Q�G�X�F�H�G���E�\���D���Q�H�Z���V�X�E�X�Q�L�W���Y�D�F�F�L�Q�H��
�F�D�Q�G�L�G�D�W�H�����:�H���S�U�R�G�X�F�H�G���W�K�U�H�H���U�H�F�R�P�E�L�Q�D�Q�W�V���/�����L�Q�W�U�D�F�H�O�O�X�O�D�U�L�V���D�Q�W�L�J�H�Q�V���D�V���L�Q�F�O�X�V�L�R�Q���E�R�G�L�H�V���L�Q��
�(���� �F�R�O�L���� �$�Q�W�L�J�H�Q�V�� �Z�H�U�H�� �H�P�X�O�V�L�I�L�H�G�� �L�Q�� �W�K�H�� �Z�D�W�H�U���L�Q���R�L�O�� �D�G�M�X�Y�D�Q�W�� �0�R�Q�W�D�Q�L�G�H�� �,�6�$�� �������� �9�*����
�,�P�P�X�Q�H���U�H�V�S�R�Q�V�H���L�Q���S�L�J�V���Z�D�V���H�Y�D�O�X�D�W�H�G���E�\���L�Q�G�L�U�H�F�W���D�Q�G���V�D�Q�G�Z�L�F�K���(�/�,�6�$�V�����T�3�&�5�����D�Q�G���I�O�R�Z��
�F�\�W�R�P�H�W�U�\�����7�K�H���Y�D�F�F�L�Q�H���F�D�Q�G�L�G�D�W�H�
�V���V�D�I�H�W�\���Z�D�V���D�V�V�H�V�V�H�G���E�\���K�L�V�W�R�S�D�W�K�R�O�R�J�\���D�Q�G���E�\���P�R�Q�L�W�R�U�L�Q�J��
�W�K�H�� �F�O�L�Q�L�F�D�O�� �E�H�K�D�Y�L�R�U�� �R�I�� �D�Q�L�P�D�O�V���� �7�K�H�� �Y�D�F�F�L�Q�H�� �F�D�Q�G�L�G�D�W�H�� �L�Q�G�X�F�H�G�� �D�� �V�L�J�Q�L�I�L�F�D�Q�W�� �L�P�P�X�Q�H��
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�E�\���Z�K�L�F�K�� �&�5�&�� �F�D�Q�� �E�H�� �J�H�Q�H�U�D�W�H�G�� �D�Q�G�� �I�U�R�P�� �W�K�H�� �D�O�W�H�U�H�G�� �J�H�Q�H�V�� �L�Q�� �W�K�H�V�H�� �L�V�� �W�K�D�W�� �V�S�H�F�L�I�L�F��
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Caveolin-1 (CAV1) is a membrane protein that promotes cancer cell migration, invasion, 
and metastasis in a manner dependent on CAV1 phosphorylation on tyrosine-14 (Y14). 
Additionally, extracellular vesicles (EVs) released by metastatic cancer cells promote 
migration and invasion of less aggressive recipient cells in a CAV1-dependent manner. 
However, the relevance of CAV1 phosphorylation in EV-stimulated events remains to be 
determined. Here we used B16F10 melanoma cells over-expressing CAV1 as a model to 
determine how the EV protein content was affected by tyrosine-14 phosphorylation and how 
these EVs modulated the angiogenic potential of endothelial cells. EVs were isolated by 
ultracentrifugation from B16F10(Mock), B16F10(CAV1), phospho-mimetic 
B16F10(CAV1/Y14E), as well as phospho-null B16F10 (CAV1/Y14F) cells. EVs were 
characterized using Nanotracking Analysis and Western blotting. The protein content of 
these EVs was further analyzed using shotgun proteomics. The biological effects of EVs in 
EA.hy926 cells were determined using an in vitro angiogenesis model. EVs of B16F10 cells 
over- expressing wild-type CAV1 and phospho-mimetic CAV1(Y14E) contain CAV1 and 
other proteins linked to signaling pathways associated with cell adhesion, migration, and 
angiogenesis. Moreover, these EVs, but not EVs from CAV1(Y14F) or Mock cells, 
increased vascular network formation in vitro by endothelial EA.hy926 cells. In conclusion, 
CAV1, and especially its phosphorylation at tyrosine-14, is implicated in modulating the 
content of EVs from B16F10 melanoma cells, thereby favoring the formation of linked 
networks by endothelial cells. Therefore, identifying the mechanisms by which EVs 
containing CAV1 promote effects that relate to angiogenesis in tumor development may be 
of great potential therapeutic interest. 
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�V�L�J�Q�L�I�L�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H�V���L�Q���W�K�H���V�S�H�F�L�I�L�F���D�F�W�L�Y�L�W�\���Z�L�W�K���U�H�V�S�H�F�W���W�R���Z�L�O�G���W�\�S�H���H�Q�]�\�P�H�����,�Q�W�H�U�H�V�W�L�Q�J�O�\����
�W�K�H���. �P�� �I�R�U�� �D�J�P�D�W�L�Q�H�� �G�H�F�U�H�D�V�H�G�� �E�H�W�Z�H�H�Q�� �������������� �L�Q�� �W�K�H�� �$�/�3���P�X�W�D�Q�W�V�� �D�Q�G�� �W�K�H�� �D�F�W�L�Y�D�W�L�R�Q��
�F�R�Q�V�W�D�Q�W���I�R�U���0�Q�������G�H�F�U�H�D�V�H�G���L�Q���D�Q���R�U�G�H�U���R�I���P�D�J�Q�L�W�X�G�H���Z�L�W�K���U�H�V�S�H�F�W���W�R���Z�L�O�G���W�\�S�H���H�Q�]�\�P�H�����W�K�L�V��
�F�R�Q�V�W�D�Q�W���L�V���U�H�O�D�W�H�G���Z�L�W�K���W�K�H���. �G���R�I���H�Q�]�\�P�H���P�H�W�D�O���F�R�P�S�O�H�[�������)�R�U���$�/�3���D�Q�G���R�W�K�H�U���X�U�H�R�K�\�G�U�R�O�D�V�H�V����
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�S�K�H�Q�R�P�H�Q�R�Q�� �Z�D�V�� �P�D�L�Q�W�D�L�Q�H�G�� �L�Q�� �W�K�H�� �P�X�W�D�Q�W�V���� �7�K�H�� �N�L�Q�H�W�L�F�� �H�I�I�H�F�W�V�� �J�H�Q�H�U�D�W�H�G�� �E�\�� �W�K�H�� �D�O�D�Q�L�Q�H��
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The COVID-19 pandemic, caused by the zoonotic coronavirus SARS-CoV-2, has resulted 
in hundreds of millions of infected individuals and millions of deaths. Among the identified 
target proteins in this virus, the papain-like protease (PLpro), is involved in the infection and 
replication mechanisms. Additionally, it is engaged in antagonistic mechanisms to evade 
the host's immune system. The molecular structure of PLpro shares similarities with human 
deubiquitinating enzymes of the ubiquitin-specific protease family. It consists of four 
distinct subdomains: the "thumb", the "fingers", the "palm" (where the protein's active site 
is located), and the ubiquitin-like (Ubl) domain. PLpro of coronavirus contains the 
conserved catalytic triad Cys- His-Asp at the active site. In this study, we investigated the 
SARS-CoV2-PLpro system complexed with the ubiquitin-AMC (7-amino-4-
methylcoumarin) substrate. Enzyme-substrate structural models were generated using 
comparative modeling through MODELLER. These models were subsequently employed 
for molecular dynamics simulations using the AMBER18 suite. As a result, trajectories 
representing the system's temporal evolution were acquired. Utilizing these trajectories, a 
variety of analyses were conducted. These encompassed tracking distances and geometries 
of specific catalytically relevant groups, performing Interaction Fingerprint (IFP) 
calculations, relevant coordinate computations, and clustering techniques (PCA). This 
methodology led to the identification of distinct conformational groups within the enzyme- 
substrate complex. We elucidated the essential changes between these groups and pinpointed 
those contributing to the initiation of catalytic activity. This comprehensive approach 
enhances our comprehension of PLpro-ubiquitin-AMC interactions, a crucial insight for the 
rational design of drugs targeting this protease. 
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Pathogens bacteria anchor to their host cell through their pilli, proteins (pilins) that must 
resist considerable mechanical stresses caused by the host. Gram-positive pilli comprises 
repeated pilins subunits, proteins that display an unusual bond between an Lys-Asn side 
chains also known as isopeptide bond. This covalent link connects two beta strands of the 
protein domain, preventing the unfolding. The mechanical resistance of the gram-positive 
Spy0128, the pilin from the human pathogen Streptococcus pyogenes,has been assessed 
through atomic-force spectroscopy. Force experiments showed that Spy0128 is practically 
inextensible. In this work, we aim to understand the evolution of mechanical resistance of 
Spy0128 and related proteins, implementing phylogenetic, molecular modeling, and 
molecular dynamics studies. The inferred phylogeny shows Spy0128 pilin in a branch 
composed mainly of proteins from Streptococcus spp. diverging from a common ancestor 
(AncCS) with sequences from Clostridium spp. among other gram-positive bacteria. Closer 
to the AncCS we observed a sequence of another common human pathogen, Clostridium 
difficile (Cdi0128). All of those sequences, including the reconstructed ancestral sequence 
of AncCS, possess the Lys-Asn motif, a signature of isopeptide bond formation. To validate 
this idea, we employed AlphaFold to predict the structural arrangement of the sequences 
from AncCs, Cdi0128, and Mcc804621. The modeling indicated the presence of the 
characteristic immunoglobulin fold of Spy0128, maintaining the Lys-Asn isopeptide bond. 
The stability of the architecture was also confirmed in preliminary molecular dynamics 
studies. Altogether those results suggest that isopeptide bond formation is a signature in 
Spy0128 homologs, conferring mechanical resistance to its structure. 
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ADP-ribosylation (ADPr) of histones involves the covalent transfer of poly-ADP-ribose 
(PAR), catalyzed by PARPs, and removed by PARGs. This mark plays a role in DNA 
damage. In the cytoplasm, this modification is observed in histones and it occurs during the 
histone maturation process, following their synthesis. H3 and H4 are ADP-ribosylated when 
these two histones are not associated yet with each other. When they come together through 
the "histone fold" to form an H3-H4 dimer, both histones lose the ADPr. This study 
investigates the enzymes involved in the formation of PARs prior to the formation of the H3-
H4 dimer in newly synthesized histones, as well as the function of this mark. Identification 
of the PARP was carried out through a shRNA screening against PARP enzymes in HeLa 
cells, combined with Western blot assays and corroborated through in vitro experiments. 
The results suggest that histones may be undergoing modification by PARP enzymes, and 
the presence of this PTM could be altering their proper processing. ADPr in newly 
synthesized histones is of great importance as it could be involved in the formation of the 
H3-H4 dimer, a key component of nucleosome formation, the fundamental unit of 
chromatin. The maintenance of chromatin is essential to preserve genetic material and 
protect cells from genomic instability, one of the main causes of aging and various types of 
cancer. 
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73. Effect the cold shock protein CspA in long RNA unfolding mechanism. Cristian 
Valdebenito (cristian.valdebenito3@gmail.com), Rodrigo Rivera, Cayetana Zamorano, 
Mauricio Báez L. Laboratorio de Bioquímica y Biología Molecular, Facultad de Ciencias 
Químicas y Farmacéuticas, Universidad de Chile, Santiago, Chile. 
The tridimensional structure and molecular dynamics of Ribonucleic acids play essential 
functions in the cell, ranging from the transfer of genetic information, the catalysis of 
chemical reactions, to the regulation of cellular processes. Currently, it is well known that a 
temperature downshift stabilizes secondary RNA structures and promotes the formation of 
misfolding RNA intermediates. Coherently, in mesophilic organisms a temperature 
downshift triggers a cold shock response in which a conserved group of RNA-chaperones, 
cold shock proteins (CSPs), dramatically increase their intracellular concentrations yielding 
a higher translation efficiency of mRNA. In this work, we use optical tweezers to determine 
how the presence of CspA affects the unfolding mechanism of a long RNA composed by 864 
nucleotides which by comp utational prediction is proposed to form a one long initial helix 
of 283 bases-pairs when is mechanically perturbed at constant force. We measured how the 
time required to completely unfold the RNA change as we add crescent CspA concentration. 
Additionally, when this RNA is pulled at constant velocity presents a multiple unfolding 
transitions behavior coherent with the reported for similar systems, so additional experiments 
are going on to address the effect that CspA have in its unfolding mechanism. Together, this 
study aims to identify how this chaperon affect the structural dynamics of a long and 
continuous helix segment of RNA. 
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